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IMNOACHUTEJIBHASA 3AIINCKA

VYueOnblli Kypc «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIN3a» SIBIISETCS
OHUM M3 HauOoJjiee 3HAYMMBIX B IPOrpaMMe CPEIHEro oOImero obpa3zoBaHUS,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0azy Juis
U3yUEHUSl BCEX ECTECTBEHHO-HAYUYHBIX KypCOB, a C JIPyroil CTOPOHBI, (hOpMHUPYET
JOTHYECKOoe U abCTpaKkTHOE MBIIIEHHE 00y4YaloUuuxcs Ha ypOBHE, HEOOXOAUMOM
I OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH U JPYTUX
JUCIUIUIMH. B paMkax naHHOro y4eOHOro Kypca OOyYarOUIMECs OBJIAJIEBAIOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM Haykd, KoTopas (OpMYIHPYET CBOU
JOCTH)KEHHSI B MaTeMaTHUeCKOH opMme.

VY4eOHblif Kypc anreOpbl MU HayaJl MaTEMaTHYECKOI'O aHajln3a 3aKJajbIBacT
OCHOBY JJIi YCIIEHIHOTO OBJAJCHHUS 3aKOHAMU (PU3UKHU, XUMHUH, OHOJIOTHH,
NOHMMAaHUSI OCHOBHBIX TEHJICHINI Pa3BUTHsI SKOHOMUKH U OOIIIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh MX JJIs JaJbHEWIIEro oOpa3oBaHUS U B
IOBCEITHEBHOM JXKM3HU. B TO ke Bpemsi oBiafieHHE aOCTPAKTHBIMM U JIOTUYECKH
CTPOTMMHU KOHCTPYKLHUSMHU anreOpbl M MaTeMaTHMYeCKOTO aHaju3a pa3BUBaET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb, JIOKa3bIBAaTh
YTBEP)KJEHUS C MOMOUIBIO MHAYKIUU U PACcCy’KIaTh JEIyKTUBHO, MCIIOJIb30BATh
00001IeHNEe M KOHKpETH3aluio, a0CTparupoBaHUWE U AaHAJIOTUIO, (QOpPMHUpPYET
KpPEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xone uzyuyenus yueGHOro kypca «Anredbpa U Hayajla MaTeMaTH4YECKOTO
aHaJIM3a» 00y4YaroIlMecs IOJIy4aloT HOBBIM ONBIT PEIIECHUs MPUKIAJHBIX 3a/ad,
CaMOCTOATEIILHOTO ITOCTPOEHUS MAaTEMaTUYECKUX MOJEIEH PEANbHBIX CUTyaluH,
UHTEPIPETAMA  TOJYYECHHBIX  PEIICHUH, 3HAKOMATCS C  [PUMEPAMHU
MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE, HAYKE M HCKYCCTBE, C
BBIJAIOIIUMUCS MAaTEMATHYECKUMH OTKPBITHUSIMA U UX aBTOPAMHU.

VYyeOHblli Kypc 00JaJaeT 3HAYMTENbHBIM BOCIUTATEIBHBIM MOTEHIIUAIOM,
KOTOPBIM peanu3yeTcss Kak dYepe3 Y4eOHbIM MaTepuan, CIocoOCTBYIOIIHUI
(bOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHMs, TaKk M 4Yepe3 crneuuduxky ydeOHO
NEATeNIbHOCTH, TpeOyromed MpOoJAOIKUTEIbHOW  KOHIIEHTpAlldd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYpPaTHOCTM M  OTBETCTBEHHOCTH 34 IOJIYYEHHBIN
pe3yJbTar.

B ocHoBe Meronuku oOydeHHss anredpe W HavajaM MaTeMaTH4ecKOoro
aHaJIN3a JEKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOro kypca «AnreOpa W Hadaja MaTeMaTHYECKOro
aHaJIM3a» BBIACIIECHBI CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE TUHNN: «Hucna
U BBIUUCIEHUSN», « DYHKIUU U rpapuKu», « Y paBHEHUS U HepaBeHCTBa», « Hauana
MaTEeMaTH4YeCKOro aHanu3a», «MHOXkecTBa UM JOrukKa». Bce OCHOBHBIE



COJIEPKATEIbHO-METOAMYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSKEHUH JBYX JIET
oOyueHusi Ha ypOBHE CpeIHero ooOmero oOpa3oBaHUs, €CTECTBEHHO OTOJIHS
Apyr Ipyra U MOCTENEHHO HAChIIAsChb HOBBIMU TeMaMHU M pasjenamu. JlaHHbIN
yuyeOHBI KypC SIBISETCS WHTErPaTUBHBIM, IOCKOJBKY OOBEAMHSIET B cele
coJiep)KaHUE HECKOJbKMX MAaTEMaTUYECKUX JTUCHUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHS, MAaTEMATHUECKUN aHAIIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. [lo mepe Toro kak oOydaromipecs OBJIaIeBalOT BCE Oolee
IIMPOKUM MaTEMaTHYECKHM arapaTroM, Y HUX MOCJIeI0BaTeIbHO (GOpMUPYETCS
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyld MOJENb pealbHOU
CUTYyaIlH, IPUMEHSATHh 3HAHUS, TIOJYYCHHBIC TIPH M3YYCHUH Y4eOHOTo Kypca, IUIs
pEIICHUsT CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKOW 3a/laud, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxkarenpHO-MeTOIMYECKas: JUHHS «UMCla W BBIYMCICHUS) 3aBEpIIacT
(dopMupoOBaHHE HABBIKOB MCIIOJIB30BAHMSI ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOI0 0011ero oopa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0oe BHUMaHue  yJessieTcss  (POPMUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYMCICHUH, BKIIOYAIONINX B CeOS MCIOJIb30BAHUE PAa3THMUHBIX
dopMm 3amucu uyKciIa, YMEHHE [eiaTh MNPUKUIKY, BBITOIHATH MPHOIMKEHHBIE
BBIUMCJICHHSI, OLIEHWBATh UYWCIIOBBIC BBIpAXKEHHS, pabOTaTh ¢ MaTeMaTUYeCKUMU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBAa HATYpaIbHBIX, IEIBIX,
paloHaIbHBIX W JICHCTBUTENBHBIX  YHUCEN  JIOTIOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJIoM H3 OSTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My cCrHenupuIecKue 3aJaud M OIepaluu: JeJICHHe Haleno,
OTIEpUPOBAHUE OCTATKAaMH Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paIoHaIbHBIX U UPPAIMOHATBFHBIX YHCEN, apu(METHUIECKHIE OIMEpaIii, a TaKxKe
U3BJICUCHNE KOPHS HATypalIbHOW CTENEHU HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocnenoBaTenTbHOMY pPaCIIMPEHHIO Kpyra HUCIHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMHU MX NMPUMEHEHUS Ul PEIICHUS Pa3IUYHbIX 3ajad
dopmMupyeTcsi mpeaCTaBIeHUE O €IUHCTBE MATEMaTHKHU KaKk HayKu U €€ PO B
IOCTPOEGHUU MOJIENIEH PEeaNbHOrO0 MHUpPA, HIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKpETHU3aIHsl.

Jluaust «YpaBHEHHS U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUs, MOCKOIBbKY B KaXKJIOM
pasnene IlporpamMmbl HpenryCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4aroulecs: OBJAJCBAIOT pPAa3IMYHBIMU METOJAaMU  PeIleHUs
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TMOKA3aTEeIbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUI, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cojiepkaiux mapameTpbl. llomydeHHblEe yMEHHS LIMPOKO HCHOJB3YIOTCS TpHU
UCCIIEJOBAHUN (YHKIMM C MOMOILBIO MPOU3BOJHON, MPU PEUICHUH MPUKIATHBIX



3aJa4 M 3a]a4 Ha HaxXo)k/IeHHWEe HauOOJIbIIUX U HAMMEHbBIINX 3HAUYE€HUN (YHKIIHH.
JlaHHas copepkaTenbHas JIMHUS BKIIOYAET B ceOs Takxke (POpMUPOBAHUE YMEHHI
BBIMOJHATh  pacuérel 10  (opmynaM, mNpeoOpa3oBaHUsl  pPaLMOHAJIBHBIX,
UPPALOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPDAXKECHHUM, a TaKXKE BBIPAKECHUH,
COJIepKallluX CTENeHUu U Jiorapudmbl. braromaps u3ydeHHIO aiaredpanyeckoro
MaTepHajla  IPOUCXOAUT  JAJIbHEWINEEe  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOrO MBILUIEHUS OOy4arouuxcs, (pOPMHUPYIOTCS HaBBIKU JE€IyKTHBHBIX
paccyxaeHuld, paboTbl €  CHUMBOJbHBIMM  (OopMamMH,  HPEACTABICHUSA
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEM B BMJI€ PAaBEHCTB M HEPABEHCTB. Anredpa
npepiaraeT 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUISl PpELICHHUsS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIJIAIHO JEMOHCTPUPYET CBOU BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKUMH ©  TpaduKu» TECHO
HEepeyIeTaeTcs ¢ APYTMMHU JMHUSIMHM Y4YEOHOIro Kypca, HMOCKOJBKY B KAaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BaTEIbHOCTh U3YUeHUsl MaTepuaia. 3ydeHue crerneHHow,
MIOKAa3aTeNbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKoB, HUCMHOJIb30BaHUEe (DYHKLUMI I peuieHus 3afad U3 JAPYrux y4eOHbIX
IPEeIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHYECKUM aHAJIH30M,
TaK U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHMMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUS BBIpaXKaTh (GOPMYJIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepKaTeabHON JTMHUN HalleJICH Ha pa3BUTHE YMEHUI
U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuyHOil (hopme: aHaTUTHYECKOM, rpaduueckoil m cioBecHoil. Ero usydenwue
CIIOCOOCTBYET ~Ppa3BUTUIO AJNTOPUTMUYECKOIO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Havana MaTeMaTHYecKOro aHaliv3a» MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MaTHYECKHUX, TaK U NPHUKIAJHBIX 33124,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK Yy HHUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpaduKH CIOXHBIX (YHKLIMHA, OMPENeNiaTh HMX HAuOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TpoueccoB. JlaHHasg coaep)karenpHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MAaT€MaTHYECKUX MOJIENE pealbHbIX CUTYyalHid,
NO3BOJISIET HAXOOUTh HAWJIydyllee pEIICHHWE B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYE€CKOTrO
aHajM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMATBHO-IOTUYECKOTO U
KPEaTUBHOI'O MBINUICHUS, (POPMHUPOBAHMIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B Hayke, TEXHUKE W UCKyccTBe. OOyuaroniyecs y3HaKT O



BBIIAIOIINXCS PE3yJIbTaTax, IMOJTYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKH Kak
HAyKH, U 00 UX aBTOpaXx.

ConeprkarenbHO-METOAUYECKass TUHUS «MHOXXECTBa U JIOTHKa» BKIIIOYAET B
ce0sl DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHHSI POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U TpeajaratoT HamOoJiee YHUBEPCAIbHBIA SA3BIK, OOBEAMHSIONIMNA BCE Ppa3/eibl
MaTEeMaTUKU W €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTUYECKHE
JUCIUIUIMHBL W MX TPWIOKEHUs B eauHoe uenoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh 00y4YaromeMycsi TOHMMaThb TEOPETHUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BATh €r0 JJIsi BBIPAXKEHHUS CBOMX MBICIIECH.
Jpyrum BakKHBIM TPU3HAKOM MaTeMaTHUKA KaK HayKd CIEIyeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHMM M CJICIOBAHHE OIpeeIEHHBIM
OpaBWJIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKU CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MbIIUICHHUS
00y4aronmxcsi, I03BOJIIET UM CTPOUTHh CBOM PACCY>KJEHUS HA OCHOBE JIOTHUYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTHYECKOTO MBIIICHHUS.

B yuebHoM kypce «Anrebpa U Hayaja MaTEMaTHYECKOTO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOr0 MOJEIUPOBAHMS, KOTOpPbIC MPU3BAHbI
CrocoOCTBOBaTh (DOPMUPOBAHMIO HABBIKOB TOCTPOEHUSI MOJIEIEH pealbHBIX
CUTYyallUid, HWCCIEAOBAHMS H3TUX MOJENEH C TOMOLIBI0 ammapara airedpbl u
MaTEeMaTHYEeCKOr0 aHajin3a, WHTEPIPETAINU TOJYYEHHBIX pe3ysibTaToB. Takue
3a/1aHus BIUIETEHBI B KAX/IbII U3 pa3iesioB MPOrpaMMBbl, TOCKOIbKY BECh MaTepuall
yu4eOHOro Kypca IIMPOKO MCIOJIb3YeTCd AJis pelleHusl MpUKIagHbIX 3anad. [lpu
pELIEHUH  pEaJbHBbIX  NPAKTUYECKUX  3aJady  oOydarlluecs  pa3BUBAIOT
HAOJIIOIaTETbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOB30BaTh  AHAJIOTUIO, 0000IaTh M KOHKPETH3UpPOBATH  IpoOIeMy.
JlestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX —3a/1a4
OpraHu3yeTCsl B IPOLIECCE N3YyUYEHUs BCEX TEM yueOHOro Kypca «Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3a».

Ha wusydyenne yueOHOTO Kypca «AnreOpa W Hayala MaTeMaTH4YECKOTO
aHanu3a» otBojauTcs 340 ydacoB: B 10 kimacce — 170 gacoB (5 yacoB B HEJENIIO), B
11 xmacce — 170 gacoB (5 yacoB B HEZIEIIO).



COJEPKAHUE OBYUYEHUA
10 KIIACC

Yuciia v BbIYMCICHUS

Paumonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOLIEHTHI,
OeckoHeuHble nepuoanydeckue Apoou. Ilpumenenue npoOell U NPOLEHTOB IS
pelIeHns NPUKIAAHBIX 3a7a4 U3 Pa3JUYHbIX OTPACIEd 3HAHUM U PEATbHOM KU3HHU.

JeuctBurenbHble uyucia. PalnuoHalbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernyeckue  omnepalMd ¢ JEWCTBUTEIBHBIMM  4uCIaMH.  Moaynb
JNEHCTBUTENBHOIO YKCIIa U €ro cBOMcTBa. [IpubnnkEHHbIE BEIYMCIICHUS, TIPABUIIA
OKpPYTJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTAaTa BHIYMCICHHMN.

Crenenp ¢ wuenbiM nokaszareneM. buHom Herotona. Hcemonbs3oBanue
noaxoauen GopMel 3aUCH AEUCTBUTEIbHBIX YUCEN IS PELIEHUS MPAKTUYECKHUX
3a/1a4 U MPEICTABIICHUS JAHHBIX.

ApumMeTnyeckuili KOpeHb HaTypajJbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C panMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEVUCTBUTENBHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapudma. JlecATuyHble U HaTypajJbHBIC
JorapuQMsbI.

CHHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTAHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxnectBa W TOXAECTBEHHbIE MpeoOpa3oBaHUs. Y PaBHEHHE, KOPEHb
ypaBHEHUsA. PaBHOCHWIIbBHBIE YpaBHEHHS M ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pelLIeHNEe HEPABEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS LIEIbIX U APOOHO-PAIIMOHAIBHBIX YPAaBHEHUN U
HEpABEHCTB. MHOIrO4IECHBI OT OJHOM IEPEMEHHOW. JleJieHHne MHOrowieHa Ha
MHOIOWIeH ¢ octarkoM. Teopema be3y. MHorounensl ¢ LEIBIMU
kodunnenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUN, COEPKAIIMX CTEIIEHN U KOPHH.

HppaunonanbHbie YpaBHEHHS. OcHoBHbIE METObI peueHus
UPpAIMOHATBHBIX YPAaBHEHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHbBIX

YpPaBHEHUH.

[IpeoOpazoBaHue BEIpAXKEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuyeckue YpPaBHEHUS. OcHoOBHBIE METO/IbI pelIeHus
Jorapu(MUYECKUX YPaBHEHUIA.

OcHoOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMCTPHUYCCKHUX BBIpa}KCHHfI. Pemienue TPUTOHOMCTPHUYICCKUX ypaBHeHPIfI.



Pemenne cucreM nMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBbI JIMHEWMHBIX
ypaBHeHuil. Onpenenutens MaTpulbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOMCTBA, BBIYMCICHHE €r0 3HAYEHUS, TPUMEHEHHUE OIMPEHECIUTENS ISl PEIICHUS
CHUCTEMbI JIMHEMHBIX YypaBHEHUW. PemieHune npukiagHelXx 3a4a4 € [OMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUU. lccienoBanue DOCTPOCHHOW MOJAEIU C
MIOMOIIBIO MATPUIL U ONIPEACTUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEaJbHOW CHUTYallMH C IMOMOUIBIO
yYpaBHEHU W HepaBeHCTB. [IpuMeHEeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/lad U3 Pa3IUYHbIX o0JiacTeld HayKu U peaibHOM
KU3HU.

DOyHKUMH U TPaPuKH

Oyukuus, crnocoObl 3aaanus (yHkuuu. B3aumMHO 00paTHbIE QYHKIUU.
Komnoszunust @ynkuuit. I'paduk  pyHkiuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpaduKoB GyHKIUH.

Ob6nactp omnpeneneHus 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkumm.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHBIE W HEUETHBIE PyHKIMU. [lepuoanueckue
¢yakuu. [IpomMeXyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHHUMYMBI
dbynkuun. Hanbosnpiiee u HauMeHblliee 3HaueHus GyHKIIMU Ha TTPOMEXKYTKE.

Jluneiinasi, kBaJpaTudHass W JPOOHO-IMHEHHas (QYHKIUMU. DJIEMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX rpauKOB.

CreneHHast GyHKLUMS ¢ HATypaJbHBIM U LI€JIbIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduk KOpHS N-OW CTEeNeHW Kak (yHKUIMH OOpaTHOU
CTENIEHU C HATypaJIbHBIM [TOKa3aTeJIEM.

[loka3zatenbHass u jorapupmuyeckas (PyHKUMH, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpa@ukoB GyHKUNNA IS peIICHUs YpaBHEHUM.

Tpuronomerpruyeckass OKPYKHOCTb, OIPEAEIECHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

@DyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IMpoleccax M SBICHUSX.
I'pacduxm peanbHBIX 3aBUCUMOCTEN.

Havana mareMaTH4eCKOro aHaJIM3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTeIbHOCTEH. MeTton
MaTeMaTUYECKON UHIYKIIIH. MOHOTOHHBIE U OrpaHUYCHHbBIC
[I0CJIEOBATEIBHOCTU. VICTOpUS BO3HMKHOBEHHS MAaTE€MaTUYECKOIO aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reoMeTpuyeckas nporpeccusi. Cymma OECKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKON
IPOTrpeccu. JINHENHBIN U 3KCHOHEHIMAIBHBIN pOCT. Yncno e. Dopmyiia CII0KHBIX
OpoLEHTOB. Mcronb30BaHWE MPOrpeccuy JUlsl PELIEHHs peajbHBIX 3aJad
IPUKJIAJHOIO XapaKTepa.



HenpepreiBHble (yHKIIMM W uX cBoicTBa. TOYkM pa3ppiBa. ACHMITOTHI
rpadukoB Qynkiui. CBoiicTBa (GYHKIMNA HENMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKU 1
(bU3UYECKUI CMBICI POU3BOJIHON. Y paBHEHHE KacaTeIbHOU K TpaduKky GhyHKIIUH.

[IpousBomHble  37MeMeHTapHBIX  (QyHKuWi.  [Ipom3BojmHass ~ CyMMBI,
MIPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU (PyHKITHH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, oOlepalMd HajJ MHOXKECTBAMHU M MX CBOWCTBA. JluarpaMmbl
Oitnepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OTMHUCaHUsI peajbHBIX MPOLIECCOB U SIBJICHWH, MPU PEIICHUU 3ajlady U3 JPYrux
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMaTHUYECKOTO OOBEKTa, CIICJICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIIJACC

Ymncsia 1 BBIYUCTICHUSA

Harypanbubie u nensie yucina. [lprumeHeHre Npu3HAKOB JETUMOCTU LEIbIX
gucen, HanOonpmuid obmui aenurens (mamee — HOJl) u HamMenbiee ooOiiee
kpatHoe (nanee — HOK), octaTtkoB o moaymto, anroputma EBkiauaa uist pemeHus
3a/1a4 B LI€JIBIX YHCIIAX.

Kowmrmnekcupie uuncna. AnreOpandeckass W TpPUTOHOMETpHUUEcKas (OpMbI
3aMUCH KOMIUIEKCHOTO YHclia. ApudMETHUYECKHe OIepanuud C KOMIUIEKCHBIMHU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oi creneHu u3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIUJIEKCHBIX YMCE IJIsl PeIIeHNs] (PU3NUECKUX U TEOMETPUIECKUX 3a7ad.

YpaBHeHUs] U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTb YpPaBHEHUW M HEPABEHCTB. PaBHOCHIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBHS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHMX  ypPaBHEHHMM C  [OMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTU. PelieHne TpuroHoMeTpuyeCcKuX HEPABEHCTB.

OcHOBHBIE METOJABl PEIICHUS TIOKA3aTENbHBIX U  JIOTapUPMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPUPMUUECKUX YPAaBHEHUN.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMMU.



[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajJad M 3ajJad M3 pasIuyHbIX oOnacTedl HayKW M peajbHOU
YKU3HH, NHTEPIPETALMS [IOJYyUYEHHBIX PE3YJIbTaTOB.

DOyHKUMU U TPaPUKH

I'padpux kommosurmu ¢Gyukumii. ['eomerpudeckue o0pa3bl ypaBHEHUU H
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue QPyHKIMH, UX CBOMCTBA U TpadUKy.

I'padprueckne mertonpl pemieHus ypaBHeHHM W HepaBeHCTB. ['paduueckue
METObI PEUIEHU 33724 C MapaMETPAMMU.

Ucnonb3zoBanne rpapukoB (QYHKIMI A8 HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPH PELICHUU 3aJlad U3 APYTUX YYEOHBIX
PEIMETOB U PEAIbHOU KU3HH.

Havana maTeMaTH4ecKOro aHajim3a

[IpumeneHne nMpou3BOJHON K UCCIEA0BAHHUIO (DYHKIMI HA MOHOTOHHOCTH M
sKkcTpeMyMmbl.  HaxokaeHue — HauOonbIIero M HAaUMEHBIIEro  3HAYEHUM
HENpPepbIBHON (YHKIIMU HA OTPE3KE.

[TpumeHeHue NPOU3BOJHOM JUISI HAXOXKJEHUS HAWIYUIIEero pEIlIeHUs B
OPUKJIAJAHBIX 3ajadyax, JUisl OINPENEJICHHs CKOPOCTH W YCKOPEHMs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0oOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKuMi. [IpaBuia HaxoXaeHUs TEpBOOOPA3HBIX.

WNHrerpan. I'eomeTpuueckuii CMBICII UHTETpaa. Brruncienune
omnpenenéHHoro uaTerpana no gopmyne Hetotona-Jletbuuiia.

[IpumeHeHne wHTErpana s HaxOXKJIEHUs IUIOAAel MIOCKuX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemiennit auddepeHnuanbHbIX ypaBHEHU. MartemaTuieckoe
MOJICIUPOBAHUE pEAJTbHBIX TPOIECCOB C MOMOUIbI0  auddepeHnanbHbIX
YPaBHEHHM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJEHHBIA YPOBEHBb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTb TPAXKIAHCKON MO3UIMKM 00YUaIOIIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOro  oOIecTBa,  IPEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
nporeayp TpaxkaaHCKoro oOmiecTBa (BbIOOPBI, ONPOCHI W JIPYroe), YMEHHE
B3aMMOJICMICTBOBATh C COUHUAIBHBIMA MHCTUTYTAMH B COOTBETCTBUHM C HX
GYyHKIMSIMUA U HA3HAYCHHUEM;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUNCKOM T'PAKIAHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAILIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOUIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOb30BaHUE JTUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHE AYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, CHOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, dTHYECKOTO IMOBEJECHHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTWKCHUW HAyKW M JICSITEIbHOCTBIO YUYEHOTO, OCO3HAHHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1a4, PEIICHUN, PaCCy IACHUN, BOCIPUUMYUBOCTD
K MaTEeMaTUYECKUM acIieKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoro BOCIUTAHUSA:

c(hOPMHPOBAHHOCTh yMEHHS TPUMEHSATH MaTEMaTUYeCKHe 3HAHUS B
WHTEpPECax 3I0POBOTO U 0€30MacCHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE NHUTAaHHE, COAIAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTIIbIXa, PETYIsIpHAs U3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOM JEATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAaHHE IICHHOCTH TPYAOIIOOHSI, HMHTEpEeC K
pasmuHBIM  cepaM  TPOPECCHOHAIBHOM  JIESITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOM M ©€ NPWIOKCHHSIMH, YMCHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun W peaau3oBBIBAaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,



TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4eCcKoMy  OOpa3oBaHHIO U
caMoOOpa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAMpPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOpMHUPOBAHHOCTh  JKOJIOTHYECKOH KYJIbTYpbl, TIOHUMAHHUE BIIUSHUS
COIMAJIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE MPHUPOJTHON M COIMATIBLHOMN
Cpeibl, 0CO3HAHHUE TII00AIBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTEMaTWYSCKMX 3HAHWW JUIS pPEHICHWS 3a7ad B 00JacTH
OKpYXaroleld cpepl, IUIAHUPOBAHUE ITOCTYIIKOB M OIGHKHM HX BO3MOXHBIX
MIOCJICJICTBUM IS OKPYKAFOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 O3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  NPAKTUKH, IOHUMaHUE
MaTEMaTHYCCKOM HAayKh KaK cQepbl YeIOBEUECKOW JEATeIbHOCTH, JTAloOB €&
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHUE S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKOH KYJIbTYpOH KaK CPEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYI W HCCICIOBATEIBCKYIO JIEATEIbHOCTh
WHAVNBUAYAJIHHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA

ba3oBble j1ornueckue aeiicTBU:

BBIABJISAITh U XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKHX
OOBEKTOB, TIOHSATUM, OTHOIICHHH MEXIy MOHATUSIMHU, (OPMYIUPOBATH
OTpe/IeSICHHs] IOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUPUKAIIY,
OCHOBAaHMS 1J1s1 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

BOCIIPUHUMATh,  (QOpMYJIUpPOBaTH U  MPEOoOpPa3OBBIBATH  CYXKJICHUS:
yTBEPAUTEIbHBIC U OTpUIIATENIbHBIE, € AMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBIABJISAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPECUUS
B (hakTax, JMaHHBIX, HAOTIOMEHUAX W YTBEPKACHHSIX, MpEJJiaraTh KPUTESPUHU IS
BBISIBIICHUS 3AKOHOMEPHOCTEN ¥ IPOTUBOPEUN;

JIeTIaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIFOUECHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS 1 BHIBO/IBI;

BBIOMpaATh crmocod perieHust y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMANUMHA C  y4€ToM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).



ba3zoBble uccienoBareJbcKue 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIBCKUM WHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHBOpPEYHE,  MpoOIEMYy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHHE
110 YCTaHOBJIEHHWIO OCOOEHHOCTEN MaTeMaTuuecKoro 00beKTa, SIBJIECHUs, MPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJBI 10 pe3ysbTaTam
NPOBEIEHHOTO  HAOJIONEHUsI, MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIecca, a TaKXKe BbIJIBUTaTh
IIPEIOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBIIATH JACPUIUTHI WH(DOPMAIINHY, TaHHBIX, HEOOXOAMMBIX JJII OTBETa Ha
BOIIPOC U JIJIsl pEIICHUS 3a1a4H;

BBIOMpATh WH()OPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAITU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npencTaBiIeHUS;

CTPYKTYPHPOBaTh WH(POPMAIIMIO, TPEACTABIATh €€ B Pa3IUYHBIX (OpMax,
WUTIOCTPUPOBATh TpaUyueCcKy;

OIICHUBATh HaJEKHOCTD uH(popManu o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe JIelicTBUs

Oo0menne:

BOCIIPUHHUMATH U (POPMYIHUPOBAThH CY>KJICHUS B COOTBETCTBUU C YCIOBUSMHU U
HEeIsIMU  OOIICHUS, SICHO, TOYHO, IPAMOTHO BBIPa)KAaTh CBOIO TOYKY 3pCHHS B
YCTHBIX W IHCBMCHHBIX TCKCTAX, JaBdTb ITOJACHCHHA IIO0 XOAY PCIICHHA 3adda4du,
KOMMEHTHPOBATH MOJIYYEHHBIN PE3YIIbTaT;

B XOJ¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOJIeMBl, peliaeMOi 3ajJaud, BBICKA3bIBaTh WJCH, HAIICJCHHBIC Ha IIOMCK
pELICHUSA, COIIOCTABIISITE CBOU CYXICHUS C CYXICHUSIMHU OPYIHMX Y4YaCTHUKOB
auaiora, oOHapY)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIMH, B KOPPEKTHOH (opme
(GbopMyIHpOBaTh Pa3HOTJIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJIauM, SKCIICPUMEHTA, UCCIICAOBAHMS,
IIPOEKTa, CaMOCTOSATEIbLHO BBIOMpPATh (hOopMaT BBICTYIUICHHS C YYETOM 3ajad
IIPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHUH.



PeryasiTuBHBIC YHUBEpPCAIbHbIE y4eOHbIE 1eiiCTBUA

Camoopranuszanus:

COCTaBJIATh IJIaH, JITOPUTM PELICHMs 3a/1a4H, BEIOUpATh CIIOCOO PEIICHHUs C
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUaHThI pEIICHUN ¢ Y4ETOM HOBOM MH(pOpMaLuu.

CaMOKOHTPO./1b, SMOLMOHAIbHBIN HHTEJJIEKT:

BIaJeTh  HABbIKAMU  IIO3HABaTEeNbHOM  peduekcun Kak  OCO3HaHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yibTara peLIeHHs
MaTeMaTU4yeCKOM 3a/1auu;

OPEeIBUACTh TPYIHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJauu,
BHOCHTH KOPPEKTHBHI B JICSTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NaHHBIX,
HalICHHBIX ONMINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUSAM, OOBSCHATh TPUUUHBI
TOCTY)KCHHSI WM HEJAOCTIKEHUS PE3YNbTAaTOB JACATEIbHOCTH, HAXOAUTh OMIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBa KOMAHAHOW M WHIMBUAYaTbHOU
paboTel TpM pemIeHWH YYEeOHBIX 3a7ad, MNPUHUMATh 1€ COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHON pabOThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThCs, OOCYX JaTh MPOLIECC U pe3yiabTaT pPadoTHI,
000011aTE MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax palboThl (00CYXIEeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBD» H UWHBIE), BBIMIOJHATH CBOIO 4YacTb pPalbOTHl U
KOOPAMHUPOBATH CBOM JACWCTBHUS C JPYTHMH WIEHAMH KOMaHJbI, OLIEHHWBAThH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJCHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJacceoOydaromuics TOIYYUT CIIEAYIONIUE
IpeIMETHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paldoueil MporpaMMbl y4eOHOTO
Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO aHAIN3ay:

Yucia 1 BHIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHUSIMHU: PAIMOHAIIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckas JapoOb, MPOIEHThI, HUPPALHOHAIBLHOE YHUCIO, MHOXKECTBA
PalMOHAIIBHBIX U JEHCTBUTEIIBHBIX YUCET, MOIYJIb I€UCTBUTENBHOTO YUCJIA;

OPUMEHSATh JIpOOM W TPOUEHTHI MJI pEeIIeHUs NPUKIAJHBIX 3a1ad U3
pPA3JIUYHBIX OTPACIICV 3HAHUM U pEaTbHOM KU3HU;



OPUMEHATh NPUOIMKEHHBIE BBIYUCIICHUS, ITPaBUIIa OKPYTJICHUS, IPUKUJIKY U
OLICHKY Pe3yJbTaTa BbIYMCICHUN;

CBOOO/IHO ONEpUPOBATh TOHATUEM: CTENEHb C ILEJbIM I0Ka3aTeseM,
UCIOJIb30BaTh MOAXOAIIYI0 OPMY 3aIIUCH JEHUCTBUTEIbHBIX YHCEI Ul PELICHHUS
IIPAKTUYECKUX 3aJ1a4 U IIPEACTABICHUS JaHHBIX;

CBOOO/IHO OIEpPUPOBaTh MOHATHEM: apUPMETUUECKUN KOPEHb HATypaibHOU
CTEIECHHU;

cBOOO/IHO ONEPUPOBATh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOIHO ONEpUpPOBaTh MOHATUSAMU: JIOTapu(pM YHCTA, JECATHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHI€HC, KOTaHTE€HC
YUCJIOBOT'O apryMEHTA;

ONEPUPOBATh MOHATUSAMU: APKCUHYC, aPKKOCUHYC U apKTAHT€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHATHSAMHU: TOXJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIUYHbIE METOJbl PEIIEHUS PaUUOHAIBHBIX M JIPOOHO-
palMOHAIIBHBIX YPAaBHEHUH, IPHUMEHATH METOJ] HWHTEPBAIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATHh MOHATUAMH: MHOTOWIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C IeJbIMA KO3(p(UIHEHTaMH, KOPHU MHOTOYJIEHA, HPUMEHSThH
JIEJIEHUE MHOTOYIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl pELLICHUS 3a/1a4;

CBOOOJHO ONEPHPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEWHBIX YpaBHEHW,
MaTpulla, ONPENCIUTENb MATpULBI 2 X 2 W €ero TIeOMETPUYECKHM CMBICII,
UCIIOJIB30BaTh CBOWCTBA ONpENENuTeNs 2 X 2 g BBIYHUCICHHS €r0 3HA4eHUS,
IPUMEHATh ONPEACIUTENN JUI PEUIEHHUs CHUCTEMBl JIMHEWHBIX YPAaBHEHMW,
MOJIECJINPOBATH PEAIBHBIE CUTYAllMU C MIOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
UCCIIEN0BAaTh ITIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MATPHULl U OIPEIECIUTENEH,
VHTEPIPETUPOBATH MTOJTYyYECHHBIN PE3yJIbTaT;

UCTIOJb30BaTh CBOMCTBA JEHCTBHM C KOpHSAMH Ui TpeoOpazoBaHUs
BBIPKCHUH;

BBITOJIHATH MpeoOpa30BaHusl YUCIOBBIX BBIPAXKEHUMN, COJIEPKALINX CTEICHH C
palMOHAIIBHBIM ITI0KA3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa norapumMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;



CcBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHBIC, MOKa3aTelIbHbIE U
norapuMUYecKue ypaBHEHUs, HAXOAUTh UX PELICHUS C IOMOIIbIO PAaBHOCUIIbHBIX
NEPEXO0/I0B UM OCYILECTBIISS IPOBEPKY KOPHE;

OPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIbI AJisi peoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

cBOOOIHO ONEepUpoBaTh MOHATHUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HEoOXOoAuMmble  (OpMYJbl JUId  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHU;

MOJIEIUPOBAaTh pEAJbHbIE CHUTyallMd Ha S3bIKE airedpbl, COCTaBIAThH
BBIPQXKECHUS, YpPaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJayd, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM allapara ainreopsl.

DYyHKIUHA U TPaPUKU:

CBOOOJTHO OIEpPUPOBATh MOHATUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aUMHO oOparHble (YHKIMK, KoMmo3ulus GyHKIMM, rpaduk (yHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATHSAMHU: OOJACTh ONpPENETICHUS U MHOXKECTBO
3HaYeHUH QPYHKINHU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOMHO OMEpPUPOBATH TMOHATHAMH: YETHbIE M HEYETHBIE (PYHKIIUH,
nepuoandeckrue QyHKIMH, MTPOMEKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMBI H
MUHUMYMBbI (YHKIHHM, HauOoJblee W HauMEHbLIee 3HaueHue (YHKIUU Ha
IPOMEKYTKE;

cBOOOIHO OTNEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIHS C HATypajJbHBIM U
HeNbIM MOKa3aTeneM, IpaduK CTENEHHOM (PYHKIMU C HATYpPaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHA N-OM cTeneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM ITOKA3aTENEM;

ONepUpOBaTh MOHATUSAMU: JMHEHHasA, KBaJpaTUyHas MU JpOOHO-IHHEIHas
(yHKLIMH, BBITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAaHNE U TOCTPOCHUE UX IPa(UKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTellbHAas M JorapupmMuyeckas
(GyHKIMH, WX CBOWCTBAa U TpadUKH, HUCIONB30BaTh MX TpadUKH IS pPELICHUS
YPaBHEHHU;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: TPUTOHOMETPUYECKAs OKPY’KHOCTD,
orpejeNeHue TPUTOHOMETPHUUECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku (yHKIOUH I HMCCIEAOBAaHUS TPOLIECCOB U
3aBHCHUMOCTEH NpU peUIeHUH 3ajad U3 JPYTuX y4eOHBIX MPEeIMETOB U peajbHOU
KU3HU, BBIpaXaTh (HOpMyJIaMu 3aBUCUMOCTH MEXK/y BEIMUNHAMU;

Hauaja maTeMaTH4ecKOro aHaju3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apuMeThyecKkas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIIasi TeOMETpUUYECKasi MPOTPECCHs, IMHCHHBIN U



IKCIIOHEHITUATIBHBIN POCT, (hOpMyIa CIOKHBIX MPOIIEHTOB, UMETh MPEJCTABICHHE
0 KOHCTaHTE;

UCIIOIb30BaTh MPOTPECCUM JUIsl PEIIEHUS pPEAJbHBIX 3aJad IMPHUKIIATIHOIO
Xapakrepa;

CBOOOJTHO OTIEPUPOBATH MOHITHAMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHMUS
MOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTIPAHUYEHHBIE MOCIJIEI0BATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUSA MATEMaTHYECKOrO aHaldu3a KakK aHajn3a
0ECKOHEYHO MaJbIX;

CBOOOJTHO OMEpPUPOBATH MMOHATUSAMH: HENpPEpbIBHbIE (YHKIUU, TOUYKH
paspseiBa rpaduka QyHKIMH, aCUMOTOTHI Tpadrka GyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (PYHKIMS, HEMpEepbhiBHas Ha OTPE3Ke,
MIPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUN JIJIsl PEIICHUS 3a/1a4;

CBOOOJTHO ONEpPUPOBATH TMOHATUAMM: TepBasi W BTOpas MPOU3BOJHBIC
byHKIIMM, KacaTelbHas K rpaduky GyHKIHY;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUH
JIBYX (PYHKIIMM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITUI;

UCIIOJIb30BaTh T€OMETPUUYECKUN W (U3MUECKUH CMBICT MPOU3BOJHOM IUIs
peleHns 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATH  MOHATUAMHU: MHOXECTBO, ONEpalMy  Haj
MHOECTBAMM;

MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJIsl ONMCaHUs pEealIbHbIX
IPOLIECCOB U SIBJIEHUM, IPU PEUICHUU 3a]a4 U3 APYTUX yUYEOHBIX IPEIMETOB;

CBOOOJHO ONEPUPOBATh MOHATUAMH: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTIO O0OBEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUs U HEPABEHCTBA.

K koumy oO0ydyenuss Bl11 KJjacceoOy4yarouiuiicss MOMYYHUT CIEIYIOIINE
OpeIMETHBIE Pe3yJIbTaThl MO OTIACIBbHBIM TeMaM pabodeld mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MAaTeMaTUYECKOTO aHaATTU3ay:

Uncsia 1 BBIYMCTICHUSA:

CBOOOJHO ONEpUpPOBATh MOHATHSAMHU: HATypaJbHOE M LEJI0E YHCIIO,
MHOXECTBA HAaTyPAJIBHBIX M LEJbIX YUCEN, UCIIOIb30BATh NPU3HAKU JEIUMOCTH
uensix yucen, HOJ[ 1 HOK naTypanbHbIX 4Mcel Jyisl pelieHus 3aja4, IPUMEHSITh
anroput™m EBkina;

CBOOOJHO ONEpPUPOBATH IOHATUEM OCTaTKa IO MOJIYJIIO, 3aluChIBaTh
HATypaJIbHbIC YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUJICKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B anreOpanvyeckoil u



TPUTOHOMETPUYECKON (hopMe, BBIMIOJIHATH apUPMETHUECKHUE OIEpali ¢ HUMHU U
n300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsS] U HEPABEHCTBA:

CcBOOOJIHO ONEpUpPOBaTh MOHATUSAMU: HUPpPALMOHAIbHbBIE, MOKa3aTelbHbIE U
aorapu(MUYECKUe HEpPaBEHCTBA, HAXOAMTh MX pEHIEHUS C  [OMOUIbIO
PaBHOCWIIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOpP KOpHEH TMpU pEUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMYJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIbHBIX, UPPALIMOHAIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarb palroOHaJIbHbIE, UPPALMOHAIbHBIE, MTOKa3aTEIbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COZIepIKaIlle MOJYJIM U TapaMeTPhI;

IPUMEHSTH TpaduyecKre METO/bl JIsl PEIICHUs YPaBHEHU U HEPaBEHCTB, a
TaKKe 3a71a4 C IapamMeTpamu;

MOJIETIUPOBATh peajbHbIE CUTyallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQ)XCHUS, YPAaBHCHMs, HEPABEHCTBA W HX CHCTEMBI [0 YCJIOBHIO 3aJa4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C MCIOJIb30BAHMEM ammapara aiareOpsl,
VUHTEPIPETUPOBATH ITOJYYEHHBINA PE3YIIbTAT.

DOyHKUMU ¥ TpaGuKH:

CTpOUTh TIpaUKU KOMIO3UIUU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOIrO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3HIIMM IBYX (DYHKLHU;

CTPOUTh TE€OMETpUYECKHE O00pa3bl ypaBHEHHH W  HEPAaBEHCTB Ha
KOOPAWHATHOM IIJIOCKOCTH;

CBOOOJIHO  OMEpPUpPOBaTh MOHATUAMHU: T'PAPUKH TPUTOHOMETPUUECKHUX
byHKumit;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHMS pPEabHBIX
IIPOLIECCOB.

Hayana MmareMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh MPOU3BOJHYIO /Ul MCCIEA0BaHUs (YHKIIMH HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOOJIbIIIEE U HAUMEHbIIEe 3HaYEHUsI (PYHKLHUN HENPEPHIBHOM Ha
OTpE3KE;



WCIIOJIB30BaTh IPOM3BOAHYIO [UISI HAXOXICHHUS HAWIy4ylIero pelICHUs B
INPUKIAAHBIX, B TOM YHMCJIE COLMAIbHO-DKOHOMHYECKHX, 3aJayax, i
OTIpENICTICHUs] CKOPOCTU M YCKOPEHHs IMpoIlecca, 3aJaHHOTO (OpMysoi WiIu
rpagukom;

CBOOOJTHO  OMEpUpOBATH TMOHATUSIMHU: TEPBOOOpa3Has, OMNpPENeIEHHBIM
UHTETpaj, HAXOAWTh TIEpPBOOOpA3HbIE AIEMEHTAPHBIX (YHKIMUA U BBHIYUCISTH
uHTerpai o popmyne Herotona-Jleibnua;

HAXOJUTh TUIOLIAAN IIOCKUX QUTYP U 0O0BEMBI TEJl C TOMOIIBbIO UHTETpaa;

UMETh NPEACTABICHHE O MAaTEMaTHUYECKOM MOJIEIMPOBAHUM Ha MpPUMEpE
cocTaBiieHUs TUPPepeHIINAIbHBIX YPAaBHEHU;

pemaTth NpUKIAJHBIE 3a4a4d, B TOM YHUCIE COLHUAIBHO-3KOHOMHUYECKOTO M
du3znuecKkoro xapakrepa, CpeJcTBaM1U MaTEMAaTUYECKOTO aHAJU3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
HazBanue paznena (temsr) | Komugecto OCHOBHOE COIep>KaHNE OCHOBHBIC BUJIBI ICATETHFHOCTH 00YIAIOITUXCSI
4acoB
MHuoxecTBO 28 MHoXxecTBO, onepanuu Ucnons30BaTh TEOPETUKO-MHOXKECTBEHHBIH arapar
JEVCTBUTENBHBIX YHCEN. HaJl MHOJKECTBAMH M UX CBOWCTBA. JlmarpaMmsl JUI ONMCaHUA X0/1a PEHIEHHs MaTEMaTHYECKHX 3a7ad, a
MHOrouseHsl. Dilnepa — Benna. [Ipumenenne TeopeTuko- TaK)Ke peasbHbIX NPOLIECCOB U sABIeHUU. OnepupoBaTh
PannonaneHble MHOKECTBEHHOT' 0 anmnapaTa MOHSATHAMU: PallHOHAJILHOE YHCII0, OECKOHEYHAS
YpaBHEHUS U JUISL pellieHus 3a1au. nepruoAnYecKas ApoOb, MPOLEHTHI; HPPAIHOHATLHOE U
HEpaBEHCTBA. PanmonaneHeie yncina. OOBIKHOBEHHBIC U IECATHYHBIE | JICHCTBUTEIBHOE YHCIO0; MOAYJIb NIEHCTBUTEILHOTO YHCTIA;
CucreMbl IMHEHHBIX JIpoOu, IPOIEHTHI, OECKOHEYHBIE TEPHOANIECKUE WCIOJIH30BATh ATH MOHATHS TIPU IPOBEIECHUT
ypaBHEHUI npo6u. [Ipumenenne qpodeit 1 MPOLIEHTOB s paccykKaeHui
pelIeHus NpUKIaaHbIX 3a0ad. [leficTBUTeNnbHbIE U JI0Ka3aTeJIbCTB, IPUMEHSTh IPOOU U MIPOLIEHTHI AT
yycna. PanoHaneHbIe M HppallOHATIbHBIE YUCIIA. pelIeHs MPUKIAIHBIX 33134 U3 pa3IMYHbIX OTpacien
Apudmernyeckue onepanuu 3HaHUH U peanbHOl )u3HU. Mcrions3oBaTh mpuOInKEHHBIC
C IeHCTBUTENBHBIMU YicIaMu. Moaynb BBIYHCIIEHUS, TIPABUJIA OKPYTJIIEHUS], IPUKUIKY U OLIEHKY
JIECTBUTENBHOrO YUCIIA U €0 CBOMCTBA. pe3yJIbTaTa BBIYUCIICHUN.
[Tpubnx€HHbIC BEIYUCIICHNUS, IPABHUIIA OKPYTIICHHS, ITprMeHsATh pa3THYHbIe METOB! PELICHHS palliOHAIbHBIX
MIPUKHIKA U OI[EHKA Pe3yJIbTaTa BEIYUCICHUI. 1 IpOOHO-PALMOHAIFHBIX YPAaBHEHUH; a TAK)KE METO
OCHOBHBIE METOABI PELICHUS LIENBIX U IPOOHO- WHTEPBAJIOB IS PEIICHNS HEPABEHCTB.
palOHAIBHBIX YPABHEHUM M HEPABEHCTB. OnepupoBaTh OHATUSIMH MHOTOWIEH OT OAHON
MHorousieHsl 0T OHOM ITepeMeHHOu. JleneHue MIEPEMEHHOM, €r0 KOPHH; TPUMEHSATH JICTIEHHE MHOIOWJIEHA
MHOTOWwIeHa Ha MHOTOWIEH C OCTaTKoM. Teopema Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera
Be3y. MHoOrousensl ¢ uenbiMu k03¢ GUIeHTaMu. JUIS pelleHus 3aaad.
Teopema Buera. Pemenue cucreM JTUHENRHBIX OnepupoBaTh MOHATHAMU: CUCTEMa JTUHEHHBIX ypaBHEHUH,
ypaBHEeHUH. MaTpuia CUCTEMBbI TUHEUHBIX MaTpHulla, OIPEIENUTENb MaTpULbl. Mcronb30BaTh
ypaBHeHUH. OnpeaenuTens MaTPUAIBI 2X2, ero CBOMCTBA ONPEACITUTENS 2 X 2 i1 BEIYUCICHUS €ro
TEOMETPUYECKHN CMBICI M CBOMCTBA; BEIYHCIICHUE €T0 | 3HAYEHUS, IPUMEHSTD ONPENCIUTENN U PEICHUS
3HA4YECHMS; TPUMEHEHUE ONPEAECTUTENS AT PELICHHS CHCTEMBI TMHEWHBIX ypaBHEHUN. MoaennpoBaTh pealbHbIe
CHUCTEMBI IMHEWHBIX ypaBHEHMH. Pemenne CUTyallUl C IIOMOLIbIO CUCTEMBI JIMHEIHBIX ypaBHEHUH,
MPUKIIAHBIX 337124 C IOMOLIBI0 CHCTEMBI JIMHEHHBIX UCCIIEI0BATh MOCTPOEHHBIE MOJIETH C TIOMOIBIO MAaTPULL U
YPaBHEHUI OIIPEAEIIUTENEH, UHTEPIPETUPOBATD I10Jy4EHHBIN
pe3yapTaT
OyHKIMH U rpaduKy. 16 Oynknm, crocoOsl 3a1anus QyHKIMH. B3aumao OnepupoBaTh MOHATUSAMHE: (QYHKIIUS, CIOCOOBI 3a1aHUS

CrerteHHast QyHKITUS C
LENTBIM TIOKa3aTeIeM

obpatabie Gyakuun. Kommosunus Gyakmwii. ['paduk
¢byHKIIIH. DIeMEeHTapHbIe Tpeodpa3zoBaHus rpaduKoB
¢ynkuuii. O6nacTe onpeneneHus: 1 MHOXKECTBO
sHaueHuil pynkunu. Hynu dyakuuu. [IpoMexyTku

(GYHKITNW; B3aUMHO 00paTHBIC (DYHKITHH, KOMITO3HITHS
dhynxuii, rpadhuk GyHKIMH, 001aCTH ONpENeNeHnus U
MHOKECTBO 3HaYCHUH (QYHKIMHU, HYIU (YHKLINH,
POMEKYTKH 3HAKOIOCTOsIHCTBA; JIMHEHHa,




3HAKOMOCTOSAHCTBA. YETHBIE N HEUETHBIE (PYHKIIHH.
[Nepnoanueckue Gynkiun. [TpoMmexyTku
MOHOTOHHOCTH (QYHKIIMH. MaKCUMyMBbl I MUHUMYMBI
¢yaxnun. Hanbonpiee ¥ HanmMeHbIIee 3HaYCHHE
(GhyHKIIMA HA TIpOMEXyTKe. JInHeliHas, kBaapaTHIHASL
1 ApoOHO-NMHHEHHAs GYHKIUN. DIeMEHTapHOe
HCCIIeOBAaHUE U TIOCTPOEHHE IPah)UKOB ITHX
(yHKIHIA.

Crenens c nensiM nokasateneM. bunom HeroToHa.
Crenennast GyHKIUS C HATYPAIbHBIM | LIEIBIM
nokasaresneM. E€ cBolicTBa

U rpaduk

KBaJpaTU4Has, IpoOHO-THHEIHAs U cTeneHHas pyHKIHH.
BrInonHATh 2neMeHTapHbIe Tpeodpa3zoBaHus rpaduKoB
(yHKUMH. 3HATH U yMETh JOKa3bIBaTh YETHOCTD WU
HEYETHOCTh QYHKIINH, IEPUOTUIHOCTD () YHKITUH,
HaXOIUTh IPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH,
MaKCHUMYyMbI 1 MUHUMYMBI (DYHKLIMH, HanOOJIbIIee 1
HanMEHbIlIee 3HaYeHUE (DYHKLINUU Ha IPOMEXKYTKE.
DopMyIMPOBATH U WILTIOCTPUPOBATH IPAUUECKH CBOMCTBA
JTMHEHHOH, KBapaTUYHOH, APOOHO-TMHEHHON U CTETICHHOH
(hyHKUIUH.

BripaxkaTth popmMyiaaMu 3aBUCIMOCTH MEX]Ty BEIMIMHAMH.
3HaTh onpejie/ieHNe U CBOMCTBA CTEIEHU C LeIbIM
IIOKa3aTeseM; OAXOAAIYI0 (popMy 3arucH
JEMCTBUTENBHBIX YHCEN JUISl pEIICHUS MPAaKTUYECKUX 3a1a4
Y TIPEACTABICHMS JaHHBIX

Apupmernyeckuii KOpeHb 19 Apudmernuecknil KOpeHb HATypaJIbHON CTENEHU U ®opMynHpoBaTh, 3aIIUCHIBATH

N-0i1 CTENEHN. ero cBolicTsa. [IpeoOpa3zoBaHus YUMCIOBBIX B CHIMBOJIMYECKOU (opme

HppauuoHansHbie BBIPAXKEHUMN, COEPIKAILUX CTEIICHH Y UCIIOJIb30BATh CBOMCTBA KOPHS

ypaBHEHUS Y KOpHH. N-o¥i cTereHu s MpeoOpa30BaHUs BHIPAXKESHUN.
WppaunonanbHble ypaBHeHHs.. OCHOBHbBIE METO/IBI Haxoguts pemenust HppalliOHaIbHBIX YPaBHEHUH C
peIIeHUs NPPallHOHAIBHBIX YPaBHEHHN. MTOMOIIBI0 PABHOCUIIBHBIX MTEPEXOA0B WIH OCYIIECTBIIAA
PaBHOCHIIBHBIE IEPEXOABI B PEIIEHUN npoBepKy KopHei. CTpouTs rpaduk QyHKLINUU KOPHS
UppaLrOHANBHBIX ypaBHeHUH. CBoiicTBa U rpaduk N-0# cTermeHu Kak oOpaTHOM
KOPHSI N-0i cTeneH! Kak pyHKIMK 00paTHOH CTereHn | JUisd (GYHKIUH CTEIIEHH C HATypalbHBIM ITOKa3aTeneM
C HaTypaJbHBIM MIOKa3aTeIeM

ITokazaTenpHas GyHKIHSL. 14 CreneHb ¢ pallMOHATBLHBIM MTOKa3aTeNeM U e€ DopMyIHpPOBATH ONPEAETICHUE CTETIEHN C PAI[HOHATHHBIM

ITokazarenbHbie cBoiicTBa. [TokazarenpHas GyHKINA, €€ CBOMCTBA U TOKa3aTeseM.

ypaBHEHUS rpaduk. Mcions3zoBanue rpaduka GyHKIUH IS BeimonHsaTh npeodpa3oBaHys YNCIIOBBIX BRIPAKEHUH,
pemenus ypaBHeHHH. [loka3arenbHble ypaBHEHNUS. COIEPIKAIINX CTEIEHH C PAllMOHAIBHBIM ITOKA3aTeIeM.
OCHOBHBIE METO/IBI PELICHUS OKA3aTENbHbIX HWcnonp3oBath HUQPOBEIE PeCypChLAs MOCTPOSHHUS
YPaBHEHUI rpaduka nmoxkasarenbHONH GYHKIUHN U U3yUeHUS €€ CBOMCTB.

Haxonute penieHus okas3aTellbHbIX YPAaBHEHUN

Jlorapudgmuyeckas 22 Jlorapudm uncna. CoticTa norapudma. Jlecatuunasie | laBats onpeaenenue gorapudma aucia; AeCITUIHOTO U

hyHKIIHS. ¥ HaTypanbHbIe Jorapudmsl. [IpeobpazoBanue HaTypaJabHOTO Joraprudma.

Jlorapudmudeckre BBIPOKECHUH, COMEPIKAIITUX JIOTAPH(MEI. Hcmonb30BaTh CBOMCTBA JTOTAPH(PMOB JIJIs TPE0oOpa3oBaHUs

ypaBHEHUS Jlorapudmuueckas GpyHKIus, norapudmudeckux BelpaskeHui. CTpouTh rpaduk

e€ cBoiicTBa U rpaduk. Mcnomnb3oBanue rpaduka
(GYHKUUU 1S pelieHNs] ypaBHEHHH.
Jlorapudmuueckue ypaBHeHus.. OCHOBHBIE METOJIBI

norapudmuyeckoi QyHKINU Kak 0OpaTHON
K [I0Ka3aTEIbHON U UCIIONb30BaTh CBOMCTBA
norapudmudeckor GYHKUWY IS pelieHus 3a1a4.




peleHus JJorapu(pMUIECKUX YPaBHEHHH. HaxonuTs pernenus norapuMUUecKuX ypaBHEHUN
PaBHOCHITBHBIE TIEPEX OB B pELIEHUN C TIOMOIIBIO0 PABHOCHJIBHBIX MIEPEXO0/10B MIIH OCYILECTBIISAS
norapuMHUYECKUX YpaBHEHUI IIPOBEPKY KOPHEU

Tpuronomerpuyeckue 26 CuHyc, KOCHHYC, TAHI'€HC U KOTAaHI'€HC YHCIOBOTIO JlaBaTh onpeeneHus CHHyca, KOCUHYCA, TAHTE€HCa

BBIPaXKCHUS U YPAaBHEHHS apryMeHTa. ApKCHHYC, apKKOCHHYC M apKTaHT€HC KOTaHI€HCA YUCIIOBOTO apryMEHTa; a TaKXKe apKCHHYCa,
YHICIOBOIO apryMeHTa. apKKOCHHYCa U apKTaHreHca yncia. llpuMeHaTs OCHOBHBIE
TpuroHoMmeTprueckas OKpyKHOCTb.OIIPEAETICHHE TPUTOHOMETPHUYECKHE () OPMYIIBI
TPUTOHOMETPHUYECKUX (PYHKIHHA YHCIOBOTO ULl TpeoOpa30oBaHusl TPUTOHOMETPHUUECKUX BBIPAKEHUH.
aprymeHTa. OCHOBHbIE TPHTOHOMETPUYECKHE [MpumeHATs GOPMYIBI TPUTOHOMETPUH JUTS PELICHUS
¢dopmynsl. [IpeoOpazoBaHue TPUTOHOMETPHUECKUX OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPaBHEHHH
BBIpOKEHU. Penienne TpuroH oMeTpuyecKux
ypaBHEHU M

[Ipenen u 14 Beckoneuno manpie u 6eckoHedHO Oonmpme GpyHknuu. | OmepupoBaTh MOHITHAMA: OECKOHEYHO MaJTbIe U

HEINPEPHIBHOCTh [Ipenen pyakunn Ha GeckoHEUHOCTH. Brruncnenue OeckoHevyHO OojblIe (YHKUNH; Tpenes GyHKINU Ha
npenenoB. HakiioHHbIE U TOPU30HTAIBHbIE OeckoHeYHOCTH | B TouKe. [lonmydaTs nmpencraBieHne
acuMnToTel. [Ipenen GpyHkuu B TOUKE. 00 OCHOBHBIX UAESX aHaN3a OECKOHEYHO MaJlbIX.
BepruxanbHbie aCHMOTOTHI. YMeTh IpOBOANTH HUCCIeAOBaHHE (PYHKIMH Ha
[Toctpoenue rpaduka GyHKINN C TOMOIIBIO BEPTUKAJIBFHBIE U HAKIIOHHBIE ACHMIITOTHL. Y METh CTPOHTH
HCCIICIOBAHUS €€ HAa aCUMIITOTHI rpa¢uK QYHKIMH C IOMOIIbIO 3TOr'0 CCIE0BAHMUS

HenpepsiBHBIE GYHKITNH. 24 HenpepsiBHBIE QYHKIMH U UX CBOMcTBa. Touka OnepupoBaTh MOHATUAMU: (DYHKLIMS HEIIpEpbIBHAS Ha

IIpousBoanas paspeiBa. AcuMnTOTH rpadukoB Gynkumii. CBOHCTBa | OTpe3Ke, TOUKa pa3pbiBa (PYHKIMH, aCUMIITOTa rpaduka
(byHKIUI HeMpPepBIBHBIX ¢$hyHKUIUM.
Ha oTpe3ke. Meron HHTepBaioB [TpuMeHATH cBOMCTBA HENMPEPBIBHBIX (DYHKUUH JIs
JUISL pelieHust HepaBeHCTB. [IpuMenenne cBoicTB pemienus 3aga4d. OnepupoBaTh MOHITUAMU: TIEpBas U
HEMpepbIBHBIX QYHKIMH 1715 penieHus 3aaad. [lepBast | BTopasi mpon3BOaHbIE ) YHKIMH; TOHUMATh PU3NUECKUN 1
U BTOpas npou3BonHble pyHKIMK. OnpenencHue, TEOMETPUYECKUN CMBICI IIPOU3BOIHON; 3aIIACHIBAT
TEOMETPHUICCKHUI M (U3MICCKUH CMBICI TPOU3BOIHON. | ypaBHEHHE KacaTeIbHOW. BEIIUCIIATE TPON3BOAHBIC
VYpaBHeHure KacaTenbHO K rpaduKy GyHKLIUH. CYMMBI, IPOU3BEACHUS, YACTHOT'O U CJIOKHON (PYHKIIHH.
[IpousBoaHbIE NIEMEHTAPHBIX (PYHKIMH. W3yuaTh Npou3BOJHBIE FIEMEHTAPHBIX (PYHKIHH.
[IponsBoaHas cyMMBbI, TPOU3BEAEHUS, YACTHOTO U Hcnonp3oBaTh reoMeTpudeckuii 1 GU3NIECKU CMBICT
KOMITO3UIIUY (DYHKITHIA MPOU3BOJIHOM JJI pELIECHHUs 3a]1a4

IToBTOpeEHue, 0600ImIEHNE, 7 OcCHOBHBIE MTOHATHA Kypca anredpsl 1 Hadal [IpuMeHATs OCHOBHBIE TOHATHS Kypca anreOpsl 1 Hadam

CHUCTEMaTH3alusl 3HAaHUHI MaTeMaTHuyeckoro aHanusa 10 kimacca, 00o0meHne u MaTEMAaTHYECKOTr 0 aHAJIN3a IS PEIICHUs 3a1a4
CHUCTEMaTH3alus 3HaHUI W3 peajbHOM JKU3HH U APYTHX HIKOJIBHBIX IPEIMETOB
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11 kaace

HasBanue paznena (temsl) | Komuuectso OCHOBHOE CcOIep>KaHNE OCHOBHBIC BHJIbI ICSITEIBHOCTH 00Y4arOIIUXCS
4acoB
HccnenoBanne QyHKImiz 26 [IpumeHeHne TPON3BOAHON K HCCIEIOBAHUIO Ctpouth rpaduk KOMITO3UIIHH (PYHKIHHA C TTOMOIIBIO
C TIOMOIIBIO (YHKIIM Ha MOHOTOHHOCTH U DKCTPEMYMEI. 3JIEMEHTAPHOTO UCCIIEJIOBAHNS U CBOHCTB KOMITO3UIIUH.
TIPOU3BOIHOMN Haxoxnenne HanOonpIero u HanMeHsbIero 3HaueHuss | CTpouTh TeoMeTpruieckrne o0pas3sl ypaBHEHUH U
HENpephIBHON (DYHKITUH HA OTPE3Ke. HEPaBEHCTB Ha KOOPAWHATHOW IUIOCKOCTH. Mcmonb30BaTh
[TpumeHneHne TPOU3BOAHON ISl HAXOXKACHUS MIPOU3BOIHYIO JUISl KCCIIEIOBaHUsS (DYHKITUU
HAWTYYIlIero peuieHus B MPUKIAAHBIX 3a1a4ax, Ul Ha MOHOTOHHOCTB M 9KCTPEMYMBI; HAXOAUTH HanOoJbIlee 1
OIpe/IeNIeHHsI CKOPOCTH U YCKOPEHUS TIpoliecca, HauMeHbIIlee 3HaYeHUs] PYHKIIMH HETPEPBIBHOM Ha OTPEe3Ke;
3aJJaHHOrO popMyIo miu rpadpukoM. Kommosuius CTpOUTH IpadUKu QYHKIMH HA OCHOBAHWU MPOBEIAEHHOTO
¢dbyaknuii. ['eomeTprueckne 00pas3bl ypaBHCHUH U rccneaoBanus. Mcnonb30BaTh NPOU3BOAHYIO IS
HEPaBEHCTB HAa KOOPJAMHATHOM IJIOCKOCTH HAXOXKJCHHS HAWTYYIIETO PEIIeHUs B IPUKIIAAHBIX, B TOM
YHCIIe COI[MAITBHO-9KOHOMUYECKHX, 3a1a4axX, s
OIpeieNIeHrs] CKOPOCTH
U YCKOpEHHs IMpolecca, 3aJaHHOro (OPMYIOH HIIH
rpadpuKom. [Mony4yate mpencTaBIeHUEO MPUMECHEHUH
MPOU3BOJIHOM B pa3JIMYHbBIX OTPACHSX 3HAHUMN
I'paduku 18 Tpuronomerpudeckue GyHKITHN, UX CBOHCTBA U Hcnonp30BaTh MUGPOBEIE PECYPCH IS MTOCTPOSHUS
TPUTOHOMETPHUIECKUAX rpaduKy. rpaKOB TPUTOHOMETPHUYECKUX (DYHKITMH U N3YIEHUS HX
(hyHKITHHA. OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C CBOICTB.
TpuroHoMerpudyecKkue MTOMOIIBI0 TPUTOHOMETPUIECKOM Pemmate TpuroHOMeTpHYeCKUEypaBHEHUS U OCYIIECTBIISITH
HEpaBEHCTBA OKpY>KHOCTHU.Pelenne TpuroH oMeTpu4ecKux 0TOOp KOpHEH C MOMOIIBI0 TPUTOHOMETPUIECKOH
HEpaBeHCTB OKPY>KHOCTH.
[IpuMeHsTh (OPMYJIBI TPUTOHOMETPHH ISl PEIICHUS
OCHOBHBIX THUTIOB TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonp3oBaTh u(ppoBEIe pecypcChl s ITOCTPOSHHS U
WCCIIeIOBaHuUs TpauKoB QyHKIHI
UpparmonansHele, 28 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENbHBIX U [IpumeHsaTs CBOWICTBA OKA3aTEIHHOMN U JIorapu(MHUUECKON
[OKa3aTeJIbHbIC U Jorapu(MUYECKHX HEPABEHCTB. dhyHKITHI
norapudmMuyeckue OCHOBHBIE METO/IBI PEICHUS UPPAUOHATBHBIX K PELICHHIO MTOKA3aTENIbHBIX U JIOTaPHPMUICCKUX
HEpaBeHCTBA HepaBeHCTB. [ paduueckrie METO/IbI peleHus HepaBeHCTB. OOOCHOBATh PaBHOCHIIBHOCTH ITEPEXOI0B.

HMppaMOHATBHBIX, ITOKA3aTELHBIX U
sorapu()MAYECKUX YpaBHEHUI U HEPABEHCTB

Pemath nppanroHaibHble © KOMOWHUPOBAHHBIE
HEPaBEHCTBA,

C MIOMOIIBI0 PABHOCHIIBHBIX TIEPEXOMIOB.
Hcnone3oBath rpadguueckue METOIBl 1 CBOWCTBA
BXOJSIIMX B YpaBHEHUE UIIM HEPABEHCTBO (PYHKIUI
JUIS pelieHus 3a1a4n




ITpunoxenue
IIPOU3BOJHOM K PELIECHUIO
3ajad.

3agaun Ha OIITUMU3ALHIO
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Haxoxxnenne HauOombIIero 1 HAMMEHbILIETO 3HAYECHHSI
HENpepbIBHON (QYHKIMH HA OTPE3KE.

IIpumeHeHue npou3BogHON

JUTSE HAXOXKJIEHUST HAMITYYIIIero perieHus B
IPUKIATHBIX 3a7a4ax, IS OIPEAETIeHUsI CKOPOCTH U
YCKOPEHHsI Ipoliecca, 3aJaHHOro (OpMYIION nin
rpadukom. Komnozunwmst pynknuii. I'eomerpuaeckue
00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAWHATHOU
MJI0CKOCTH

Crpouts rpadk KOMIIO3UIMK QYHKIMH C TTOMOIIBIO
3JIEMEHTAPHOIO UCCIIEIOBAHUS U CBOMCTB KOMIIO3ULUH.
Hcnonb30BaTh NPOU3BOAHYIO ISl HCCIIENOBAHUS (QYHKINN
Ha HanOoJbIllee ¥ HaNMEHBIIIee 3HAUCHNE Ha OTPE3KeE.
Hcnonb30BaTh MPOU3BOIHYIO

JUTS HaXO)KIEHHUS] HAWITYYILIEro pelIeHNs B MPUKIAIHbIX, B
TOM YHCII€ COLIMAIEHO-3KOHOMUYECKHX, 3a1adax, st
OIIpENENEHNs CKOPOCTH

¥ YCKOPEHHUS Tpolecca, 3aJaHHOro (OpMyYIIoi nin
rpadukom. [lonxydaTs nmpencraBieHrne O IPUMEHEHUN
IIPOU3BOJHOM B Pa3JIMUHBIX OTPACIISIX 3HAHUMI

HarypanbsHble 1 memnsie 14 Harypansubie u nensie gucna. [Ipamenenmne OrneprpoBaTh MOHATHAMH: HATypaIbHOE U IEJI0E YHUCIIO,
4yrcia MpU3HaKoB nenmuMocTH enbix yncen, HOJ[ u HOK, MHOECTBO HATypaJIbHBIX U LIEJIBIX YHUCEIL.
OCTaTKOB 110 MOJTYJIIO, anroput™a EBkimma mms Hcnons30BaTh MpU3HAKU JACTUMOCTH LETBIX YHCET; OCTATKH
peleHrs 3aa4 B LEIbIX YUCIax o monyito; HOJl u HOK HatypanbHBIX yHCel; adropuTm
EBxnupa st penienus 3agau.
CucreMbl paliMiOHATBHBIX, 16 CucreMa U COBOKYITHOCTh ypaBHEeHUH. PapHOCHIbHBIE | OTIepUpOBATh MOHATHUSMU: CUCTEMA U COBOKYITHOCTh
UppalHOHATHHBIX CHCTEMBI U CUCTEMBI-CJIEACTBU. ypaBHEHUH U HEPABEHCTB; PEIICHUE CHCTEMBI WIIH
MOKa3aTeIbHBIX OCHOBHBIE METOIBI PEIIEHUS CHCTEM H COBOKYITHOCTH; PABHOCHIIbHBIE CHCTEMBI I CHCTEMBI -
u Jorapu(GpMuIecKux COBOKYITHOCTEH paliiOHAIbHBIX, HPPAIlMOHATIBHBIX, cienctus. HaxoauTs penieHnst CHCTEM U COBOKYITHOCTEH
ypaBHEHUI MOKa3aTEeNbHBIX U JOTapU(PMUIECKUX YPAaBHEHUN. [ENBIX PalliOHAIEHBIX, HPPAIOHAIBHBIX, TIOKA3aTENbHBIX
[Ipumenenue ypaBHeHUH, CUCTEM U HEPABEHCTB K 1 orapu(pMUUECKUX YpaBHEHUH 1 HepaBeHCTB. [IpuMeHsTh
PEIICHUIO MaTEMaTHUYECKUX 3a/1ad U 33734 CHUCTEMBI YpaBHEHUH
13 Pa3InYHBIX 001acTel HAYKU U PealIbHOM KHU3HU, K PEIICHUIO TEKCTOBBIX 3a7a4
WHTEPIIPETAIUS MTOTYICHHBIX PE3YIbTaTOB U3 Pa3InYHbIX 001acTel 3HAaHUI U peaTbHOMN JKU3HH;
WHTEPIPETHPOBATH MONYICHHBIC pemeHus. Vcmonp30BaTh
udpoBwIe
pecypchl
3agauu ¢ napaMeTpamMmu 20 PaunonanbsHbie, uppanuoHalbHbBIE, I0KA3aTEIbHbBIE, Br16upath crioco0 pemeHus paluoHaIbHbIX,

Jorapu(MUYECKHE U TPUTOHOMETPUICCKIE
YpaBHCHUS, HCPABCHCTBA U CUCTEMBI C ITapaMETpaMu.
[TocTpoeHue u uccae0BaHNE MAaTEMATHUICCKUX
MOJIENEeN peaibHbIX CUTYallU C TTOMOIIIBIO
YpaBHEHUH, CUCTEM YPaBHEHHUI U HEPABEHCTB

C mapameTpamu

UPPaLMOHATBHBIX, TOKa3aTENbHBIX, JJOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB,
CoZlepKAIIUX MOIYJIU U IapaMeTpBl.

[IpumenaTs rpadudeckre 1 aHATUTHYECKIE METOIBI JUIS
pElIeHUs] YPaBHEHUH U HEPABEHCTB

C ImapaMeTpaMy, a TaKXKe HccieqoBaHne QyHKIUH
METOAAMH MaTEMaTHYECKOTO aHAJIN3A.

CTpouTh U HCCIIEA0BATh MATEMAaTHYECKHE MOJIENN
peanbHBIX CUTYallUH C IOMOLIbIO YPAaBHEHH, HEPABEHCTB U
CUCTEM C NapaMeTpaMHu




[ToBTOpeHue, 0600IIEHNE,
cucTeMaTHu3aus 3HaHuu
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OCHOBHBIE MOHSITUS U METOJIBI Kypca, 0000IIeHe U
cucTeMaTHu3alus 3HaHui

MopnenupoBath peaabHbIC CUTYaIlHMH Ha SI3bIKE aIreOpsl,
COCTaBJIATDH BbIPAKCHHA, YPAaBHCHU A, HCPABCHCTBA U UX
CHCTEMBI 110 YCIIOBHUIO 337a4H, UCCIE0BATh TOCTPOCHHBIC
MOJIETIM C UCTOJIb30BAaHUEM armapara aareOpebl,
WHTEPIPETHPOBATH MOIYUYSHHBIN PE3yJIbTaT.

[IpuMeHsITh GYHKITUK A1 MOJICTTUPOBAHHS U
UCCTICIOBAHUS PEabHBIX MPOIECCOB.

Pemmate npuknagHeie 3a1a4l, B TOM YHCIIE COMMAIBHO-
9KOHOMUYECKOT0 U (PU3MUECKOT0 XapaKTepa, CPeACTBAMH
ajareOpbl 1 MATEMATHYECKOTO aHAJIM3a

OBLIEE KOJIMYECTBO
YACOBIIO
[TPOI'PAMME
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YYEBHO-METOJAUMYECKOE OBECIIEYUEHUE OBPA30BATEJBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

VYuebnuk: Anre6pa u Hau. Mat. aHanu3a. 10-11xm.Anumos HILA. u gp 2022
METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJISA

1.YueOnuk: AnreOpa u Hay. MaT. aHaiu3a. 10-11x1.Anumos HILA. u ap 201 AnreOpa u Havyana
MaTeMaTHYECKOro aHanusa. Meronuveckue pekoMmenaanuu. 10 kimace: mocooue st yuuTenen
ob1eodpa3opar. opranuzanuii / M. K. Iloranos, A. B. [lleskun. — M.: [Ipocsemienue, 2013. — 191
c.: mr. — (MI'Y — mkore).

2.Anrebpa u Havana MaTeMaTUYecKoro ananusa. Juaakruaeckre Matepuaisl K yaeOnuky 1L A.
AnumoBa u npyrux 11 kiacc: yue6.mocoOue Juist 001eo0pa3oBat. opraHu3aiuii: 0a30BbIi U yriyoIr.
ypoBHH / M. U. lllabynun, M.B. Tkauésa, H.E. ®énopoaa. - 8-e nzn.-M.: IlpocBenienne, 2017. — 207
C.: UL

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCblI CETU UHTEPHET
1. Poccwutickas snexrponnas mkona https://resh.edu.ru/

2. MareMaTHYeCKHe ONUMITHAIbI U OTUMITHATHBIC 3a/1a9H, — [3JIEKTPOHHBIN pecypc], — peKuM
nocryna: http://www.zaba.ru.

3. Meronuka npenogaBaHus MaTEMaTUKU — [3JIEKTPOHHBIN pecypc], — peKUM TOCTYIIA:
http://methmath.chat.ru.

4, Peectp mpuMepHBIX 0011€00pa30BaTEIHHBIX MPOTPAMM [3IEKTPOHHBIN pecypc], — pexkuM
nocryna: http://www.fgosreestr.ru.

5. [TyreBoautens «B Mupe HAyKu» IJIs MKOJBHUKOB [3JEKTPOHHBIA PeCypc], — PEKUM JOCTYIIA:
http://www.uic.ssu.samara.ru

6. DNEeKTPOHHAS XPECTOMATHS IO METOTUKE MPETOIaBaHUS MATEMATHKH [3JIEKTPOHHBIH
pecypc], — pexum nocrymna: http:/fmi.asf.ru
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