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MOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma ydeOHOro Kypca «Asredpa M Hadajlla MaTeMaTHYECKOTO aHajau3a» 0a30BOr0 YpOBHS IS
obOyuaromuxcsa 10 —11 knmaccoB pazpadborana Ha ocHoBe dDenepaabHOTO rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHaapTa
cpeaHero o6miero oOpa3oBaHus, ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMU, MPEABIBIIEMBIX K MAaTEMAaTHYECKOMY
00pa30BaHuIO, U TPAIULIUNA poccuiickoro oOpa3zoBaHus. Peanuzanusi mporpaMMbl 00€CieUMBAET OBJIAJICHUE KIFOYEBBIMU
KOMITETCHIUSIMHM, COCTAaBJSIIOIIMMU OCHOBY JUISI CaMOPa3BUTHUS U HENPEPHIBHOTO O00pa3oBaHUs, IEIOCTHOCTh
OOIIEeKYJIBTYPHOTO, TUYHOCTHOTO ¥ TTO3HABATEIBLHOTO PA3BUTHUS JIMYHOCTH 00YUAOIINXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTHYeCKOTO aHAIM3a» SIBISIETCS OJHMM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMme
CTapIIe IIKOJBI, TOCKOJbKY, C OJHOW CTOPOHBI, OH OOecleYnBacT WHCTPYMEHTAIbHYIO 0a3y I W3YyYeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, & C IPYroi CTOPOHBI, (POpMHpYyET JIOTUIECKOEe M aOCTPaKTHOE MBIIUICHUE YYalluXcs Ha
ypOBHE, HEOOXOJUMOM IS OCBOCHHUS KYypCOB HH(OPMATHKH, OOIIECTBO3ZHAHWS, WCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJIAJEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (GopMyIHpyeT CBOH
JTOCTH)KCHUS B MaTeMaTHIeCKOH opMme.

Kypc anreOpel ¥ Hadall MaTeMaTHYeCKOTO aHaIHM3a 3aKJIabIBACT OCHOBY IS YCIICITHOTO OBIIAJCHHS 3aKOHAMH
Gu3NKH, XUMUW, OWOJIOTMH, TIOHMMAaHHWS OCHOBHBIX TCHJIICHIIMH OSKOHOMHKH ¥ OOIECTBEHHOW >KH3HH, ITO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX HH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh HX B
MOBCEAHEBHON JKM3HM. B TOXe Bpems oBIajeHUEe aOCTPAKTHBIMH U JIOTUYECKH CTPOTUMU MaTeMaTHYECKUMU
KOHCTPYKITUSIMU pa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTH YTBEPKICHUS, UCTIOIH30BaATh
000011IeHre U KOHKPETH3aIMI0, a0CTparupoBaHUE W aHAIOTHIO, POPMUPYET KPEaTUBHOE M KPUTHYECKOE MbIIUICHHE. B
XOJIe M3YyYCHHsI anreOpbl M HayaJl MAaTeMAaTHYECKOrO aHaju3a B CTapIIed IIKOJIe ydYalluecs MOJYyYarOT HOBBIA OTIBIT
pEelICHNs] TPHUKIAJHBIX 337a4, CAMOCTOSTEIIBHOTO TOCTPOCHUS MaTeMAaTHYEeCKHUX MOJICTICH pEalbHBIX CHUTyallud u
WHTEPIPETANNN TTOTYyUYEHHBIX PEIICHUH, 3HAKOMSTCS ¢ IPUMEPaMU MaTeMaTHYECKIUX 3aKOHOMEPHOCTEH B MIPUPOJIE, HAYKE
Y B UCKYCCTBE, C BBIAIONIMMUCS MAaTEMATHIECKUMH OTKPBITUSIMH H KX aBTOPAMH.



Kypc o6namaer 3HauuTEIBbHBIM BOCHHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIA peanu3yeTcss Kak dYepe3 Y4YeOHbI
Marepual, CHOCOOCTBYIOIIMN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, Tak U dYepe3 crnenuduky ydeOHOU
NEeATeNIbHOCTH, TpeOyIome caMOCTOATEIBHOCTH, aKKypaTHOCTH, MPOJOJDKUTEIbHON KOHIICHTPAIIMM BHUMAHHS W
OTBETCTBEHHOCTH 3a MOJIYyUYECHHBIN Pe3ybTar.

B ocHoBe Metonuku oOydeHus ainreOpe W HayajgaM MaTEMaTHYECKOTO aHaju3a JIKUT JeATeIbHOCTHBIA MPUHIIUM
oOy4eHusl.

CtpykTypa Kypca «AnreOpa M Hayajlla MaTeMaTUYECKOIO aHajiu3a» BKIIOYAET CJEAYIOLIUE COJepKaTeJbHO-
Meroandeckue JuHuM: «Yucna u BeIUMCICHHs», «DyHKIUUM U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEeMaTHYECKOTO aHalin3a», «MHOKeCTBa U JIOTMKa». Bce OCHOBHBIE COJIEPKATENBbHO-METOAUYECKUE JTUHUN U3YYAOTCS
Ha TMPOTSHKEHUM JBYX JIET OOyYEeHHS B CTapIel IIKOJE, €CTECTBEHHO JOMOJIHSSA APYr JApyra U MOCTEIIEHHO HACHIIIASICh
HOBBIMU TE€MaMH W pasjeinaMmu. J[aHHBIM Kypc SIBISCTCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSAET B cebe cojepikaHue
HECKOJIbKUX MaTEeMaTUYECKUX AUCIUIUIMH: ajare0pa, TPUTOHOMETPHS, MaTEMAaTUYECKUI aHANINU3, TEOPHUsI MHOKECTB U p.
[To Mepe Toro kak ydamigecsi OBIaJ€BalOT BCE OoJiee MUPOKUM MAaTEMAaTUYECKUM amnmnapaTroM, Y HHUX IMOCIEA0BATEIbHO
dbopMUpyeTCst U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKYIO MOJIENb PeallbHOM CUTYaIlMH, IPUMEHSTh 3HAHUSA,
NOJIyYeHHbIE B Kypce «Anredpa W Hayajla MaTeMaTHYEeCKOTO aHaiuu3a», MJis peHIeHUS CaMOCTOATEIhHO
chopMyITHpPOBAaHHON MaTEMAaTUYECKOM 3a]]a4H, a 3aTeM UHTEPIIPETUPOBATH MOJTYYCHHBIN pe3yinbTart.

CopeprxarenbHO-MeTOANYECKast TUHUS «Hucna 1 BBIYUCICHUS» 3aBepiiaeT (OpMHUPOBAHNE HABBIKOB UCIIOJIb30BAHUS
JEHCTBUTEIIBPHBIX YHCEN, KOTOpoe OBLJI0 HAyaTO B OCHOBHOMW IKojie. B crapmieii mkoje ocoboe BHUMAaHHE YACISICTCS
(GbOpMUPOBAHUIO TTPOYHBIX BHIUMCIUTEIHHBIX HABBIKOB, BKIIOYAIONIUX B C€0S MCIOJIB30BAHUE PA3NHYHBIX (HOPM 3amucu
JNEUCTBUTEIIBHOTO YHCIIA, YMEHUE PALUMOHAJIBHO BBITOJIHATH JCUCTBUS C HUMHU, J€JIaTh MPUKHUIKY, OLICHUBATh PE3YJIbTarT.
OOyuaromuecss MOJIy4aloT HABBIKK MPUOIMKEHHBIX BBIYUCICHHUM, BBIMOJHEHUS NEUCTBUN C YHUCIAMH, 3alHCAaHHBIMHU B
CTaHJAapTHOU (popMe, UCIIOJIH30BAHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BHIPAXKEHU.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAU3YETCSl HA MPOTSHKEHUU BCEro 00yUYeHHUs B CTaplliei IIKOJE, MOCKOJIbKY B
KXJIOM pasliefie OporpaMMbl MpPEeayCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3anad. OOydyaroluecss OBIaJEBAIOT
Pa3sTUYHBIMA METOJAMH PEIICHUS MEbIX, PAIlMOHANBHBIX, WPPANUOHAIHHBIX, TOKA3aTEeIbHBIX, JOTAPUPMUIECKUX H



TPUTOHOMETPUUECKUX YPAaBHEHHUI, HEPABEHCTB U UX cuUcTeM. [lomydeHHbIE yMEHHUSI HUCHOJIb3YIOTCS MPHU UCCIIECIOBAaHUU
GyHKIHI ¢ TOMOIIBIO MPOU3BOIHOM, PEIIEHNN MPUKIAIHBIX 33a/1ad U 3a7a4 Ha HAXO0XJEeHUE HAUOOJBIINX U HAUMEHBIINX
3HaueHu QyHkuuu. JlaHHas cojaepkarelbHasi JUHUSA BKIIOYaeT B ce0s Takxke (OpMUpPOBAHHUE YMEHUN BBITIOJIHSITH
pacu€Tel 1o hopMyam, Mpeodpa3zoBaHUs IETbIX, PAllUOHATBHBIX, UPPAIIMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH,
a TakKe BBIpAXEHUH, coaepKalux cTreneHu u Jorapudmbel. bmarogapss m3yueHHIO anredOpanvyeckoro MaTepualia
IPOUCXOJUT JNaJIbHEHIIIee pa3BUTUE aJTOPUTMHUUECKOTO UM aOCTPAKTHOTO MBIIUICHHS Y4aliuxcs, (OpMHUPYIOTCS HaBBIKU
JEYKTUBHBIX PACCYXKICHUM, paOOThl C CUMBOJIBHBIMU (hOpMaMHU, MPEJACTABICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B
BUJIC PABEHCTB W HepaBeHCTB. AnreOpa mnpeniaraeT 3(Q¢eKTUBHbIE MHCTPYMEHTBI JJISI PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HATJIAIHO IEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK SI3bIKAa HAYKHU.

ConepxaTtenbHO-MeTOAMYECKass TUHUA «DyHKIMHK U TpaduKU» TECHO TMEperieTaeTcs C IPYyrdMH JUHUSIMHU Kypca,
NOCKOJIBKY B KAKOM-TO CMBICIIE 3aJIa€T MOCIEA0BATENBHOCTh U3YyUEHUs MaTepuana. M3yueHne cTeneHHoM, oKa3aTeabHOM,
JorapuMUYECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOMCTB W IrpauKOB, UCIOIb30BAaHUE (DYHKIMM A pelieHus
3a/lay U3 ApYyrux y4eOHBIX MPEAMETOB M peaJbHOM >KU3HM TECHO CBA3aHO KaK C MAaTeMaTUYECKUM aHaJW30M, Tak U C
pelIeHreM ypaBHEHUN W HepaBeHCTB. [Ipu »TOoM Oosibllioe BHUMaHHUE yienseTcss (GOpMHPOBAHUIO YMEHHUS BbIPAXKaTb
dbopMynamMu 3aBUCUMOCTH MEXKY Pa3UYHBIMHU BEIMYUHAMU, HCCIIEIOBATh MOJy4YEeHHbIE (DYHKIIMH, CTPOUTh UX TPAPUKU.
Marepuan 3TOM COAEPKATECIbHOW JIMHUM HAlEJIeH Ha pPa3sBUTUEC YMEHUW W HABBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh
3aBUCUMOCTH MEXJY BEJIMYMHAMH B PA3IMYHON ¢dopme: aHaATUTUYECKOHW, rpaduueckoil u cioBecHo. Ero msydenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K 0000IICHUIO M KOHKPETH3AIIUH, UCIIOJIH30BAHHIO
AHAJIOT U .

ConepxartenbHass auHus «Hauana mareMaTnueckoro aHaiau3ay IO3BOJISIET CYIIECTBEHHO PACIIMPUTh KPYr Kak
MaTeMaTUYeCKUX, TaK M TPUKIAJHBIX 3a]a4d, JOCTYMHBIX OOYyYalolIUMCs, Y KOTOPBIX TIOSIBISETCS BO3MOXKHOCTD
MCCJIEIOBATh M CTPOUTH rpaduKul HYHKIHHA, OMPEJCISITh UX HAUOOBIITNE U HANMEHBIIINE 3HAYCHUS, BBIYUCIIATH TJIOMIAN
buryp m o0BEMBI Tell, HAXOUTh CKOPOCTH M YCKOPEHHS TpolieccoB. JlaHHas copepraTenbHasi JIMHAS OTKPHIBAET HOBBIC
BO3MOXHOCTH ITOCTPOCHHSI MAaTEMAaTHUYECKUX MOJEIEH PpEAJbHBIX CUTYyallMd, HAXOXKICHUS HAWIY4YlIEro PEUICHHS B
MPUKIIAIHBIX, B TOM YHUCJE COI[MATbHO-DPKOHOMUYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBaMHM MaTE€MAaTHYECKOI0 aHaIn3a



CIOCOOCTBYET Pa3BUTHIO aO0CTPAKTHOTO, (POPMATBHO-JIOTMYECKOr0 U KPEATUBHOTO MBIIUICHHS, (DOPMUPOBAHUIO YMEHUM
pacmo3HaBaTh NPOSBICHUS 3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE U HCKyccTBe. OOydaronuecs: y3HaloT O BBIIAIOIINXCS
pe3ynbTaTax, HOJYyYEHHBIX B XOJI€ Pa3BUTHS MAaTEMAaTUKH KaK HAYKH, U UX aBTOpax.

CopepxarenpbHO-MeTOAUYECKasT JUHHUS «MHOXECTBa M JIOTHKa» B OCHOBHOM IIOCBSIIEHA D3JEMEHTaM TEOPHH
MHOXECTB. TEOpEeTHKO-MHOKECTBEHHBIE MPEACTABICHHSI MPOHMU3BIBAIOT BECh KYypPC ITKOJIBHON MAaTeMaTHKU | MpejiaraiT
HanboJiee YHUBEPCAIBHBIN SI3bIK, O0BEIUHSIONINI BCE pa3/Iesibl MATEMAaTUKHA U €€ TPUIIOKEHUH, OHU CBSI3BIBAIOT pa3HbBIC
MaTeMaTUYeCKUe AUCIUIUIMHBI B euHOe 1enoe. [109ToMy Ba)XHO JaTh BO3MOXHOCTH HIKOJBHUKY TTOHUMATh TEOPETHKO-
MHOYKECTBCHHBIN S3bIK COBPEMEHHOW MaTeMaTHKH U MCIIOJIH30BATh €0 JUIS BRIPAKEHUSI CBOMX MBICTICH.

B kypce «Anrebpa M Hayasa MaTeMaTHYECKOrO aHAINW3a» MPHUCYTCTBYIOT TaKXe OCHOBBI MaTEMaTHYECKOTO
MO/JICITHPOBAHHS, KOTOPbIE MPU3BaHBI CHOPMUPOBATH HABBIKM MOCTPOCHUS MOJEINEH peanbHBIX CHTYaIMi, HCCIIeT0BaHUS
ATHX MOJIEIICH C MOMOIIBIO amnmapara anreOpsl 1 MAaTeMaTHYEeCKOTO aHaIN3a U MHTEPIPETAIH TIOJy4YEeHHBIX PE3yIbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXIbIii U3 pa3fesioB MPOTPaMMBbI, MOCKOIBKY BECh MaTepHall Kypca HIMPOKO HCIIONb3YeTCs
L pelleHus] TPUKIamHbBIX 3amad. llpm pemeHMH peanpHBIX TNPAKTHYECKHX 3a7ad  ydalluecss pa3BUBAIOT
HaOJIIOIaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIONB30BATh AHAJIOTHIO, 0000INaTh U
KOHKpPETH3UPOBaTh Npodiemy. JlesTeabHOCTh 0 (OPMHUPOBAHUIO HABBIKOB PEIICHHUS NMPUKJIAIHBIX 33]a4 OPraHU3yeTCs B
npolecce U3y4YeHUs BCeX TeM Kypca «Airedpa v Havyaja MaTeMaTHIeCKOTO aHaIH3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM m1aHe Ha M3ydYeHHE Kypca aiareOpbl M Hadaja MaTEeMaTHYeCKOro aHalin3a Ha 0a30BOM yYPOBHE OTBOJUTCS 2
yaca B Hezeno B 10 kimacce u 3 yaca B HeAento B 11 kimacce, Bcero 3a JiBa roja o0ydyenus — 170 gacos.
COJEP) KAHUE YUEBHOI'O KYPCA

10 KIIACC

Yucyia 1 BBIYUCTICHUA



Panmonanbabie yncia. OOBIKHOBEHHBIE U JCCATUYHBIE IPOOU, MPOIEHTHI, OCCKOHEYHBIC MEPUOAUUYECKHUE TPOOH.
ApudmMeTndeckue onepanuu ¢ pallioHaJIbHBIMU YUCJIaMU, Peo0pa30BaHUs YHUCIOBBIX BhipakeHU. [Ipumenenue npobeit
Y MPOLICHTOB ISl PELICHUS IPUKIAIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U peaTbHON KU3HH.

JleficTBuTenbHbIE 4YKcia. PalnMOHalbHBIE W HUppalMOHaJbHBIE 4Yuciaa. ApudmeTrhyeckue omepanuu C
NEeUCTBUTENIBHBIMU 4YHCIaMu. [IpuOmmkE€HHBIE BBIUMCICHHS, TpaBUia OKPYTJEHUs, MPUKUJKA M OLIEHKa pe3yibTaTa
BBIYHCIICHUM.

Crenenb c 1ensiM mokazareneM. CraHmaptHas QopMa 3amucu  JEeWCTBUTENBHOTO 4Yucia. Vcmonb3oBaHue
noaxoAsIIed (hOpMBbI 3aMKUCH ACHCTBUTEIBHBIX YUCEN JJIs PEeIISHUS MPAKTUYSCKUX 3a71a4 U TIPEICTABICHUS JTaHHBIX.

ApudmMeTndeckuii KOpeHb HaTypaJIbHOU cTeneHu. [lelicTBus ¢ apuMETHIECKUMH KOPHSIMU HATypaIbHOM CTEICHHU.

Cunyc, KOCUHYC ¥ TAHT€HC YMCJIOBOT0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI€HC YMCJIOBOTO apryMEHTa.

YpaBHeHUS ¥ HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUSI.

[IpeoGpazoBanre TPUTOHOMETPUUECKUX BbIpakeHUi. OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYJIBI.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, penieHrne HepaBeHCTBAa. MeTo 1 MHTEpBAJIOB.

Pemmenue nienpix u 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenune TpuroHOMETpUYECKUX YPAaBHEHUM.

[IpumeHeHnue ypaBHEHUN 1 HEPABEHCTB K PEIICHUI0 MATEMATHUYECKUX 3aJlay U 3aJ]lay U3 Pa3IMYHbIX 00JacTeil HayKu
U pealIbHOW JKU3HHU.

DOyHKUNH U TPAaPUKH

OyHKIMs, crocoOs! 3aaanus GyHkiuu. ['paduk Gynkimu. Bzanmao obpaTHbie QyHKITUN.

OO6mactp ompeneneHuss W MHOXKECTBO 3HaueHWd (QyHkruu. Hymu ¢yHxmum. [IpoMexyTku 3HAKOMOCTOSHCTBA.
YETHbie 1 HEUETHBIC (PYHKITHH.

CremnenHas (pyHKIHS ¢ HaTypaJdbHBIM U TENBIM ToKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-
OU CTETICHHU.



Tpuronomerpuyeckas OKpy>KHOCTb, ONPEIeIEHUE TPUTOHOMETPUUECKUX (QYHKIIUN YUCIIOBOTO apryMEHTA.

Havaja MmareMaTH4eCKOro aHAJIN3a

ITocnenoBaTeapbHOCTH, CIIOCOOBI 3aJJaHUS TTOCIEIOBATEILHOCTEH. MOHOTOHHBIC ITOCIEI0BATEIHHOCTH.

ApudmeTndeckas U reoMeTpuueckas mnporpeccur. beckoneuHo yObiBaroiias reomerpudeckas mnporpeccusi. Cymma
OecKOHEeUHO yOBbIBaIOIIEH reOMETPUIECKOM nporpeccuu. @opmyra CI0KHBIX MTPOIIEHTOB. Mcroap30BaHUE TPOTPECCUM IS
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:KecTBa H JIOTHKA

MHoxecTBO, omepanudu Haja  MHOXKecTBamu. Jluarpammbl  Jitnepa—Benna. IIpuMeHeHue  TEOpPETUKO-
MHOXECTBEHHOT'O armapara JJis ONMUCAHUs PeajbHBIX MPOIECCOB U SBJICHUH, MPU PEIICHUU 3aJlad U3 APYTUX YICOHBIX
MIPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTRO.

11 KIJACC

Yucna v BIYMCICHUSA

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

CteneHb ¢ paloHaIbHBIM TTOKa3aTeraeM. CBOWCTBA CTEIICHM.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIC JOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoGpazoBanre BEIPAKEHHIA, COACPKAITUX JTOTAPUPMBI.

[IpeoGpazoBaHre BEIPAKEHUIA, COACPIKAIITUX CTENIEHU C PAIlMOHATBFHBIM MTOKa3aTeJIeM.
[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckne ypaBHEHHUS U HEPABEHCTBA.

CucTembl IMHEMHBIX ypaBHEHH. PenieHne npukiaaHbixX 3a/1a4 ¢ MOMOUIBI0 CUCTEMBbI JINHEUHBIX YPaBHEHHIA.
CucTtemMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHHUI 1 HEPABEHCTB.



[IpumeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a7ad M 3aJad W3 Pa3IuYHbIX
oOnacTeil HayKu U peajabHOU KU3HH.

DYyHKIUHA U TPaPUKHU

Oynkuus. [lepuoanueckue ¢pyHkuu. [I[pomexyTku MOHOTOHHOCTUA GYHKIIMU. MakKCUMyMbl U MUHUMYMBbI (DYHKIIUH.
HauGonbiiee u HauMeHbllee 3HaUeHne GyHKIIMU Ha TIPOMEKYTKE.

Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[TokazarenbHas u orapudmudeckas QPyHKIIUU, UX CBOMCTBA U TpadUKH.

UcnonwszoBanue rpadukoB GyHKIUHN 111 pEIICHUS YPABHEHUN U TUHEWHBIX CUCTEM.

Ucnonb3oBanue rpadukoB (YHKIUN A1 UCCIEAOBAHHUS MPOIECCOB M 3aBHUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MpHU
pelieHnu 3a1a4 U3 IPYrux Yu4eOHBIX MPEIMETOB M PeaIbHON JKU3HHU.

Havana MaTeMaTH4eCKOro aHajamu3a

HenpepoiBubie hyHKIIMKA. MeTo1 MHTEPBAIOB JIJIsl PEIlICHHUs HEPABEHCTB.

[IpousBonnas ¢pyuknuu. ['eomeTpuueckuii U GU3NIECKUN CMBICT TTPOU3BOTHOM.

[IpousBoaHbie 31eMeHTapHBIX (QYHKUIUN. DOpMyITbl HAXOXKACHUS MPOU3BOAHON CYMMBI, TPOU3BEACHUS U YACTHOTO
byHKIMA.

[IpumMeHeHne TPOW3BOJHONM K HCCIICAOBaHUIO (PYHKIMH HAa MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxneHwe
HanOOJIBIIIETO ¥ HAUMEHBIIIETO 3HAYCHUS (DYHKITUH HA OTPE3KE.

[IpuMeHeHne TPOU3BOAHON MJI1 HAXOXKACHUS HAWIY4dlIEero PElIeHUs B MPUKIAIHBIX 3ajadyax, JJIs ONpe/leNCHUs
CKOPOCTH TIpoliecca, 3aIaHHOT0 (DOpMyIoi uitn rpaduKoMm.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

Wurerpan, ero reomeTpudeckuil u puandeckuii cMbica. Berancnenue naterpana mno ¢popmysne Hetorona—Jleitonuna.



INIJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yuyebHOro npeamera «MaremaTtuka» JOJDKHO OOECHeYrBaTh JOCTHKEHUE HA YPOBHE CPEIIHEro OOIIEro
0o0pa3oBaHus CIEIYIONUX JUYHOCTHBIX, METANPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC pe3yJbTaThl OCBOEHHUS MPOrPaMMBbI yueOHOTO NpeaMeTa «MaTteMaTiKay XapaKkTepUu3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMKM 00YJAIOIIETOCsl KaK aKTHBHOT'O M OTBETCTBEHHOT'O YJI€HA POCCUHCKOTO
o011iecTBa, MPEJICTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHWPOBAHMS PA3IMYHBIX CTPYKTYP, SIBICHUM, MPOIIECAYP
IpaXKJaHCKOTro o0IecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHUEM B3aUMOJCHCTBOBATh C COLMAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUHM C UX QYHKIUIMH U HA3HAUCHUEM.

[TaTpuoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCHMCKON Tpa)KJAaHCKONM HUIACHTUYHOCTH, YBXKEHUS K TMPOIUIOMY M HACTOAILIEMY
POCCUMCKOM MAaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHHWEM K JOCTHMIKCHUSIM POCCHUCKMX MATEMAaTUKOB U POCCUHUCKOU
MaTEMATUYECKOM IIKOJIbI, K UCTIONB30BAHUIO ATHX JOCTHKEHUN B IPYTUX HAYKaX, TEXHOJOTHUAX, chepax SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO0 Haponaa; CcQOpPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHWS,
ATUYECKOTO TOBEACHHUS, CBSI3aHHOTO C IMPAKTUYECKUM NPUMEHEHUEM JOCTHKEHHUM HAyKH WU JIESITEIbHOCTBIO YUYEHOIO;
OCO3HAHHEM JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYHBOTO OYAYIIETroO.

DcTeTn4ecKoe BOCIUTAHKE:

ACTETHYECKUM OTHOIICHUEM K MHpPY, BKIIOUYas SCTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PELICHUH, PACCYKACHHI; BOCHPUMMYHBOCTHIO K MATEMAaTUUYECKUM ACIIEKTaM PAa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nYeCcKoe BOCIIUTAHUE:



c(OpMHPOBAHHOCTBHIO YMEHUS MPUMEHATh MAaTEMAaTUYECKUE 3HAHUSI B MHTEpEcax 3J0pOBOro v 0e3o0macHoro obpasa
’KU3HU, OTBETCTBEHHOI'O OTHOIIECHHSI K CBOEMY 3J0POBBIO (370pPOBOE MHUTAHHME, COANIAHCUPOBAHHBIM PEXKUM 3aHATUH U
OTIbIXa, peryispHas (Qusuyeckas aKTHUBHOCTb); (PU3NYECKOTO COBEPIICHCTBOBAHMS, NPH 3aHATUSAX CIIOPTHBHO-
03OPOBUTEIIBHON AEATEIBHOCTBIO.

TpynoBoe BocniuraHue:

TOTOBHOCTBIO K TPY/ly, OCOBHAHHEM LIEHHOCTU TPYAOJI00US; HHTEPECOM K Pa3Iu4HbIM chepaM mpodeccuoHaTbHON
JeSITENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIaTh OCO3HAHHBIM BhIOOp Oymyiei
npodeccun U peanu3oBbIBATh COOCTBEHHBIE XU3HEHHBIE IJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTEMaTUYECKOMY
00pa30BaHUI0O M CaMOOOPA30BaHUIO Ha MPOTSHKEHUM BCEH KU3HU;, TOTOBHOCTHIO K aKTHBHOMY YYAacTHIO B pEIICHUU
IIPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HaIPaBJICHHOCTH.

DKOJI0rn4ecKoe BOCIIUTaHUE:!

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKON KYJIBTYpbl, IOHUMaHUEM BIUSHUS COLUATbHO-3KOHOMMUYECKUX IMPOLIECCOB Ha
COCTOSIHME TIPUPOJHOW M COLHMANbHOM CpeAbl, OCO3HAHHMEM TIJI00AJIBHOTO XapakTepa 3KOJOTMYECKUX MpodieMm;
OpUEHTallMEel Ha TPUMEHEHHWE MaTEeMaTHYECKUX 3HAHMU JUIs pelleHus 3ajad B o0JacTH OKpY’Karoulew cpensl,
IUIAHUPOBAHUS ITOCTYIIKOB M OLICHKHM X BO3MOXKHBIX ITOCJIEACTBUN I OKPYKAIOIEH CPEJIBI.

IleHHOCTH HaYYHOTO ITO3HAHUA:

c(OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKH U
OOIIIECTBEHHON NpPaKTHKH, MOHMMAaHUEM MaTeMaTH4eCKOW HAayKHu Kak c(epbl 4eT0oBEUYECKOM NEesATENIbHOCTH, 3TAIOB €&
pa3BUTHA U 3HAYMMOCTH U1 Pa3BUTHUSA LIMBUIIM3ALMU; OBJIAJICHUEM A3BIKOM MAaTEMAaTHUKH U MAaTEMAaTHYECKOM KyJIbTYpOU
KaK CpEICTBOM IIO3HAHUSA MMPA; TOTOBHOCTBIO OCYLIECTBIATH MPOEKTHYK) U HCCIENOBATEIBCKYIO EATEIBHOCTD
WHJMBUYaJIbHO U B IPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI



MeranpenMeTHbIE pe3yNbTaThl OCBOEHHUS MpPOTrpaMMbl ydeOHOro mnpeameTra «MaremaTtukay XapaKTepu3ylTCs
OBJIaJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHOIMU OCUCMBUIMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OeliCMEUIMU,

VHUBEPCALHBIMU PecyIAMUBHBIMU OelCMBUIMU.

1) Vuusepcanvhvie noznasamensHsle oelicmausi, obecnevusarom Gopmuposanue OA308bIX KOZHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoenue Memoo08 HNO3HAHUSL OKPYICAIOWe20 Mupa, NpuUMeHeHUue J02U4eCcKUx, UcCciedo8amenbCKux
onepayuti, ymeHuil pabomamas ¢ uHghopmayueti).

ba3zoBble Jornyeckue qeHCTBUSA:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB, MOHSATHUN, OTHOIICHUU
MEXIy TOHATHUAMH; (DOPMYIMPOBATh ONPEACIICHUS TOHATHM; YyCTaHABIMBATh CYIIECTBEHHBIM IPU3HAK
KJ1accu(puKaIuy, OCHOBaHUS /11 000OIIECHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHpOBaTH M TPEOOPA30BBIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE W OTPHUIIATEIIBbHBIC,
€IMHUYHBIE, YaCTHBIE U OOIIKE; YCIOBHbIE;

BBISIBJISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpeuns B GakTax, TaHHbIX, HAOIIOICHUIX U
YTBEPKACHUSAX; MPEIaraTb KpUTEPUU JJIsl BBISIBICHUS 3aKOHOMEPHOCTEN U MTPOTHUBOPEUHIA;

JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTHUBHBIX M HWHIYKTHBHBIX YMO3aKJIIOYEHUH,
YMO3aKJIHOYEHHUH 10 aHAJIOTUH;

IPOBOJIUTh CAMOCTOSATENIBHO [0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHHHN (MpSAMbIE W OT MIPOTUBHOTO),
BBICTPAWBaTh APTyMEHTAIINIO, PUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/JIBI;

BBIOWpATH Ccroco0 pereHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMs, BRIOUpaATh Haubomee
MOAXOASAIIUN ¢ YYETOM CaMOCTOSITEILHO BBIAEICHHBIX KPUTEPUEB).

ba3oBrle nccienoBaTenbCKue IEUCTBU:

WCIIOJIB30BaTh BOMPOCHI KAaK HWCCJIEAOBATENbCKUI WHCTPYMEHT TO3HAaHHS; (OpMyIUpoBaTh  BOIMPOCHI,
dukcupyromye mnpoTUBOpedne, MpoOIeMy, YCTaHABIWBATh HMCKOMOE W JIaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOKO MMO3ULINIO, MHEHHUE;



MPOBOJIUTH CAMOCTOSTENBHO CIJIAHUPOBAHHBIA JKCIIEPUMEHT, MCCIEOBAHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOTO OOBEKTa, SBJICHHS, TPOIECCA, BBIABICHUIO 3aBHCHMOCTEH MEXIYy OOBEKTaMH, SBICHUSIMH,
poreccamu;

CaMOCTOSITETbHO (PopMyIupoBaTh OOOOIIEHUST M BBIBOJLI [0 pe3yJibTaTaM MPOBEAEHHOTO HAOIIOJACHUS,
UCCJICIOBAHUS, OIICHUBAThH JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIbTaTOB, BHIBOAOB M 0000IICHNUI;

IIPOTHO3UPOBATHh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEIMOIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCTIOBHSIX.

Paborta ¢ nndopmanmeii:

BBISBJIATH Ae(UIUTH UHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HAa BOMPOC U ISl pELICHUS 3a/1auu;
BbIOMpaTh MHPOPMALMIO M3 HCTOYHUKOB DPA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUJIOB U (HOPM MpECTaBICHUS;

CTPYKTYpHPOBaTh HH(DOpMAIUIO, IPEACTABIATh €€ B pa3IMuHbIX (hopMax, WIUTFOCTPUPOBATH Ipadruecky;
OLICHMBATh HaIEKHOCTH MH(GOPMALIMH 10 CAMOCTOSTENLHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvuvie KOMMYHUKAMUGHblE Oelicmeus, 00ecnedusarom c@OPMUPOSAHHOCHb COYUATILHBIX HABLIKOG

00VUAIOUWUXCAL.
OO61enue:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYKJEHUS B COOTBETCTBUHU C YCJIOBHSIMHU U IEJIAMH OOIICHHS; SICHO, TOYHO,
IrPaMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHUS B YCTHBIX M IMCBbMEHHBIX TEKCTaX, JABATh IMOSICHEHUS 110 XOAY PELICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYYEHHBIA PE3YJIbTAT;

B XoA€ OOCYXJCHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaeMOM TeMbI, TPOOJIEMBI, pelaeMoi 3aaaud,
BBICKa3bIBaTh WJEH, HALCJICHHBIC HA TOMCK PELICHUS; COMOCTABIATh CBOU CYXKICHUS C CYXKICHUSIMU JPYTUX
YYaCTHUKOB JIMAjora, OOHAPYXUBATh Pa3IMude M CXOJICTBO TO3WIMH; B KOPPEKTHOH (opme (OpMyTupoBaTh
pa3HOTIIIACUsl, CBOM BO3PAKEHUSI;

MIPEICTABIIATH PE3yJIbTAThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIEAOBAHMS, TPOCKTA; CAMOCTOSITEILHO BHIOUPATH
¢dbopMat BBICTYIICHHUS C YIETOM 3a]1a4 TPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.



CoTpyaHHUYECTBO:
e TOHMMaTh U KCIOJIB30BATH MPEUMYIIECTBA KOMAHIHONW W HUHIUBUIAYAIbHOW pabOTHI MPHU PEIICHUU YUYEOHBIX
3a/1a4; MPUHUMATh 11€Jb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OpPraHU3allMI0 COBMECTHOW paloThI,
pacrpeniensTh BUAb paboT, JAOrOBapUBAThCS, OOCYXKAAaTh MPOIECC W pe3yidbTar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JTIOJICH;
e Y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXACHHUS, OOMEH MHEHUM, «MO3TOBBIE IITYPMBI» U HWHBIC);
BBITIOJIHSITH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEUCTBUS C JPYTMMHU UYJIE€HAMH KOMAaHJbI, OIEHUBATh
KaueCcTBO CBOETO BKJIa/ia B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUYACTHUKAMU B3aUMOJICUCTBUSI.
3) Vhusepcanvhvie pecynsamusnble oelicmaus, 0becneuusarom Gopmuposanie CMolCI08bIX YCMAHOBOK U HCUSHEHHBIX
HABLIKO8 TUYHOCTU.

Camoopranuzanus:

COCTaBIIATh IUIaH, aJTOPUTM pPEIICHHs 3a7aud, BbIOMpATh CIOCOO pEelIeHHs] ¢ y4€TOM HMMEIOIIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTpOJIb:

e BIIQJICTh HaBBIKAMHU I[103HABATENBbHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX NEUCTBUNA M MBICIUTEIbHBIX
IPOIIECCOB, MX PE3YJIbTaTOB; BIAJETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJISI MpoIlecca M pe3ynbTaTa
peueHns MaTeMaTUYECKON 3aa4H;

e MPEIBUAETH TPYIHOCTU, KOTOPHIE MOTYT BO3HUKHYTh MPH PELICHUH 33]]a4i, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD
HA OCHOBE HOBBIX 00CTOSITENBCTB, JaHHBIX, HAJCHHBIX OIMTNOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHE PE3yJbTaTa LUEIU U YCIOBUSAM, OOBSICHATH MPUYHHBI JOCTHKEHUSI WIM HEIOCTUKEHUS
PE3YNIBTATOB JIEATEILHOCTH, HAXOJIUTh OMIMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anrebpa W Hadala MaTEMaTHYECKOTO aHAW3a» Ha YypPOBHE CPEIHETO OOIIeTro
00pa3oBaHus IOJXKHO 00ECIIEUnBATH TOCTUIKEHHE CIIEAYIOMIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:



10 KVIACC

Yucia v BBIYUCJICHUA

OnepupoBaTh TOHSATUSIMHU: pAIMOHATBHOE U JICUCTBUTEIBLHOE YMCIIO, OOBIKHOBEHHAs W JECATUYHAs JpoOb,
MPOILEHTHI.

BrinonHsaTh apudmeTnyeckue onepaiuu ¢ paluoHaIbHBIMU U JeHCTBUTEILHBIMU YUCIaMU.

BoinonHsaTh mpubImkEHHBIC BEIYUCIICHUS, UCIIOJIB3YS MPaBUIa OKPYTJICHUS, ejaTh TPUKUIIKY U OIEHKY pe3ysbTaTa
BBIYMCJICHUH.

OnepupoBaTh MOHATUSIMU: CTEMEHb C ILIEJBIM TOKa3aTeseM; CTaHJIapTHas (opMa 3amucu JACHCTBUTEIBHOTO YHCHA,
KOpPEHb HATypaJbHON CTEMEHM, HCIOJIb30BaTh MOAXOAAIIYI0 (OpMy 3amucu JEHCTBUTENBHBIX YUCEN JUIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABICHNUS JaHHBIX.

OnepupoBaTh NOHATUSAMHU: CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOTO YIia; UCMHOJb30BaTh 3aMKUCh MPOU3BOJIBLHOIO
yria yepe3 o0paTHble TPUTOHOMETpUYECKUe (QYHKIIUU.

YpaBHeHUs 1 HEPABEHCTBA

OnepupoBaTh MOHATHUSIMH: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO; II€JIOE, palUOHAIBLHOE, HppalUuOHAIbHOE
YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BrimonHATh peodpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUHN U pPelIaTh TPUTOHOMETPUUECKUE YpaBHEHUS.

BoinonHaTh npeoOpa3zoBaHus LEIbIX, PAMOHAIBHBIX U HPPALMOHAJIBHBIX BBIPAXKEHUN M pEIIaTh OCHOBHBIC THUIIbI
LEJIBIX, PAMOHAIIBHBIX U UPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMmeHsTh ypaBHEHHUS U HEPABEHCTBA VISl PEIICHUS MAaTEMAaTHUECKHX 3a/1a4 U 3a/1a4 U3 Pa3IUYHBIX 00JacTel HAyKu
Y pealIbHOW KU3HMU.

MopaenupoBath peanbHble CUTYyallUM Ha SI3bIKE aiareOpbl, COCTaBIATH BbIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA IO
YCJIOBHIO 33]]Ja4H, UCCIEA0BATh MOCTPOSHHBIE MOJIENIU C UCTIOJIb30BAaHUEM alapaTa ajlreophl.

DyHKUNH U TPAaPUKH



OnepupoBaTh NOHATUAMU: QYHKUHKSA, CIOCOOBI 3aAaHUs (PYHKIMHU, 00JIaCTh ONpENeCHUSI U MHOXECTBO 3HAUCHMI
¢yHkuuu, rpadguk GyHKIKU, B3aUMHO 00paTHbIE (YHKLUU.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEYETHOCTh PYHKIUU, HYJIU (QYHKIIMH, IPOMEXKYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUUNA 1715 pelIEHUs] YpaBHEHUI.

Crpoutrb W uutarh Tpaduky JMHEHHONW (QYHKUMHU, KBAaApPAaTUUYHOMW (PYHKIMH, CTENEHHONM (YHKIUU C UEIbIM
[IOKa3aTeJIeM.

Hcnonb3oBaTh rpa@ukd QyHKUMNA A7 UCCIAEIOBaHUS MPOILIECCOB M 3aBUCUMOCTEH MpPH PEIICHUU 3a7ad U3 JIPYrux
y4eOHBIX TPEJMETOB U PEANbHON KU3HU; BhIpaxaTh (OpMyIaMHi 3aBUCUMOCTH MEXY BEJIMYUHAMMU.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUSMU: MTOCIIEI0BATEILHOCTD, apu(MeTHUECKasi U TeOMETpUUecKasi IPOrPEeCCUH.

OnepupoBaTh NOHATHAMU: OECKOHEUHO YOBIBAIOIIasi TeoMeTpruueckas mporpeccus, cymMmma 0€CKOHEYHO yObIBaromIe
r€OMETPUYECKON IIPOTPECCHH.

3a1aBaTh MOCIIEI0BATEILHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcrnonp30BaTh CBOWCTBA IIOCIEAOBATEIIBHOCTEN W IPOTPECCUM I PELICHUS PEAIbHBIX 3a4a4 IPUKIAJIHOTO
Xapakrepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcrnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JJIsl ONMCAaHUs PeabHbIX IIPOLIECCOB U SBJICHUH, IIPU PELICHUN
3aJa4 U3 IpYruX y4eOHbIX MPEIMETOB.

OnepupoBaTh NOHATUSAMHU: ONPEIEIECHUE, TEOPEMA, CIEICTBHUE, TOKA3ATEIBCTBO.

11 KIJACC

Yucya 1 BBIYUCTCHUA
OnepupoBaTh TOHATHSMH: HaATypajdbHOE, II€JI0€ YMCJIO;, HCMHOJIb30BaTh NPU3HAKU JCIMMOCTH IIEJbIX YHCEeT,
Pa3JI0KECHUE YHCIIa Ha TPOCTHIC MHOKUTENHU ISl PEIICHUS 3a/1a4.



OnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUIMU: JTOTapu(M ducia, JeCITUIHBIC U HATYpabHbIE JOrapu@MBbl.

YpaBHeHUS ¥ HEPABEHCTBA

[IpuMeHsThL CBOWMCTBAa CTEMEHU [JIs1 MPeoOpa3OBaHUsSl BBIPAXKEHUM; OMEPUPOBATH TMOHITHSAMU: TOKa3aTEIbLHOE
YpaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIbI TOKA3ATEIbHBIX YPABHEHUN U HEPABEHCTB.

BrinonHsaTh npeoOpa3oBaHus BBIpAXKEHUM, COJEPKAIIUX JIOTapu(pMBbI; ONIEPUPOBAThH MOHATUIMU: JoTapuPmMudeckoe
ypaBHEHUE U HEPABEHCTBO; pelllaTh OCHOBHBIC TUIIBI JIOTapU(PMUIECKUX YPAaBHCHUI U HEPABEHCTB.

Haxonuth penienus npocTeHinX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMHU: CUCTEMA JIMHEWHBIX YpPaBHEHUM M €€ pPEUICHHE; HCMOJIb30BaTh CUCTEMY JIMHEUHBIX
YpaBHEHUM JJIs1 PEIICHUSI MPAKTUYECKUX 3a]1a4.

Haxonuth penienus npocTernxX CUCTEM U COBOKYITHOCTEN pallMOHATIBHBIX YPABHEHU U HEPABEHCTB.

MopenupoBath peajbHbIe CUTyallMd Ha SI3bIKE aireOpbl, COCTABISATh BBIPAKEHUS, YpaBHEHUS, HEpaBEHCTBA U
CUCTEMBI 110 YCIIOBUIO 33/1a4, UCCIIEI0BATh MMOCTPOSHHBIE MOJIENM C UCIIOJIb30BAHUEM armmapara ajareOpsl.

DyHKUUH U TPaPUKH

OnepupoBaTh MOHATHSIMH: MEepUOANYECKAS (DYHKIMS, MTPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpEMyMma
byHKIMM, HauOoNbIIee W HaMMEHbIIEe 3HA4YeHHUs (DYHKIIMM Ha TPOMEKYTKE; HCIIONb30BaTh HMX I HCCIEIOBAaHUS
byHKIMH, 3aJaHHON TPaUKOM.

OnepupoBaTh TOHATUAMH: TpaUKK TMOKA3ATEIBHON, JOTapU(PMHUUECKOW U TPUTOHOMETPUYECKUX (YHKIIUM;
M300pakaTh X Ha KOOPAMHATHOM MJIOCKOCTH M MCTIOIB30BATh /ISl PEIICHUSI YPABHEHHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW IIJIOCKOCTH TpadUKU JTMHEWHBIX YPAaBHEHHMM W HCIOIB30BATh WX JUISl PEIICHUS
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

Hcnonp3oBaTh rpaduku GyHKINN 151 UCCIIEOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH U3 IPYTUX YUCOHBIX TUCIUILINH.

Hayvayia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATHUSMU: HEMPEPHIBHAS (YHKIWS; MPOW3BOAHAS (YHKIIMH, HWCIOJIH30BaTh T'€OMETPUUYCCKUU U
(bu3HUeCKuil CMBICT TIPOU3BOTHOM TS PEIICHUS 3a/1a4.



Haxoauth Npou3BOAHBIE DJIEMEHTAPHBIX (DYHKLUMH, BBIYUCIATH MPOU3BOAHBIE CYMMBI, IIPOU3BEIEHUS, YaCTHOTO
GyHKIU.

Hcnonp30BaTh NPOU3BOAHYIO [UIsl HCCIENOBaHUS (QYHKIMM Ha MOHOTOHHOCTh U JKCTPEMYMBI, IPUMEHSATH
pe3yabTaThl UCCIENOBAHUS K IIOCTPOEHUIO I'paUKOB.

Hcnonp30BaTh MPOU3BOAHYIO JUISl HAXOXKACHUS HAWIYYIIEro PELICHHsS B MPUKIAAHBIX, B TOM YHUCJIE COLMAIBHO-
HDKOHOMMYECKUX, 3a1a4ax.

OnepupoBaTh MNOHATUSMU: IE€PBOOOpa3Hasi W MHTErpan; IOHUMATb TIEOMETPUYECKUI U (PU3MUECKHH CMBICH
UHTETpaa.

Haxonuth nepBooOpa3Hble 37€MEHTApHBIX (QYHKIIHM; BBIYUCIATE HHTErpai o popmyne Herorona—JlelioHuna.

Pemarp npukinaaHble 3ajaud, B TOM YUCJIE COLUAIbHO-DKOHOMUYECKOTO M (PU3NYECKOTO XapakTepa, CpelICTBaMHU
MaTEMAaTUYECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NporpamMmbl Bcero Konrponbubie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypehI
MHOk€ecTBa pallHOHAIBHBIX U
1 JNEUCTBUTENLHBIX YHcel. PaloHaibHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTEeHb C MeTbIM 6
roKasaresemM
3 ApubMeTnuecKknii KOpeHb N—0i CTETIeHH. 18 1
WppanmonaibHble ypaBHEHUS U HEPABEHCTBA
DopmyJibl
4 TPUTOHOMETPUU. T pUrOHOMETPUUYECKHE 22 1
ypaBHEHUS
5 [TocrnenoBaTenbHOCTH U POTPECCHH 5
5 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3alUs 3 1
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Konrpoapusie | IMpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypesI
CreneHs ¢ pallMOHATBHBIM [TOKA3aTENIEM.
1 [TokazarensHas pynkius. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPaBEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpruueckue GyHKIUU U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1
HEpaBEHCTBA
4 [IpousBonas. [Ipumenenrue mpou3BOHOM 24 1
5 WHTerpan u ero npuMeHEeHHsI 9
6 Cucrembl ypaBHCHHUI 12 1
7 HarypanbsHbie u 11e51bIe yrciia 6
8 [ToBTOpenue, 060061IeHUE, cCCTeMaTH3alUs 18 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




