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IlosicHuTeILHAS 3aIUCKA

Pabouas mporpamma y4eOHOTO Kypca «Anredpa M Hadalia MaTeMaTHYECKOTO aHAIIN3a»
0azoBoro ypoBHs st oOygaronuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DepepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CpeAHero odmiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHMM, MPEABABISAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TpPagUIMiA POCCUICKOro oOpa3oBanus. Peanm3anms mporpamMMbl 00€CIEUHMBAET OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIONIMMU OCHOBY IJId CaMOPAa3BUTHUA U HEIIPCPBLIBHOT'O
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIhTYPHOTO, JIMYHOCTHOTO W IIO3HABATEIHLHOTO Pa3BUTHS
JTUYHOCTH 00YyJarOIUXCSl.

Hesan u3ydyenust yaeoGHOro Kypca

Kypc «AnreOpa u Havana mMaTeMaTHYecKOTO aHAIM3a» SBISETCS OJAHMM M3 Hauboiee
3HaYMMBIX B IMPOTpaMME CTapIieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH OOecreYnBaeT
WHCTPYMEHTAIBHYIO 0a3y /s HM3y4eHHUS BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U a0CTPaKTHOE MBIIIICHHE YYalluXxcs Ha YpOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJamniuecs OBJIaeBalOT YHUBEPCATHHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOopast GopMyIHpyeT CBOM AOCTIKEHHSI B MaTeMaTHUeCKoi (opme.

Kypc anreGpbl m Hadan MaTeMaTH4YecKOro aHalM3a 3aKJIaJbIBa€T OCHOBY Ul YCHEIIHOTO
OBJIaJICHUS] 3aKOHaMH (U3HUKH, XUMHUH, OHUOJOTHUH, TOHUMAHHUSI OCHOBHBIX TEHICHIIHI
SKOHOMMKH M OOIECTBEHHOM JKU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX
Y KOMITBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HMCIOJIb30BaTh UX B MOBCEIHEBHOU >kU3HHU. B ToXe
BpeMsi OBJIaZiecHHe aOCTPaKTHBIMHM U JIOTMUECKH CTPOTUMH MATEeMAaTUYECKUMHU KOHCTPYKLHSIMHU
pa3BUBaeT yMEHHWE HAXOJWUThb 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb YTBEPIKICHUS,
WCIIOJIb30BaTh 00O0OIIEHNEe W KOHKPETH3AIMio, a0CTparupoBaHUE M aHAJIOTHIO, (OpMUPYET
KpeaTHUBHOE W KPUTHYECKOE MbIlieHue. B xone u3ydyenus anreOpbl U Hayajl MaTeMaTUYecKOro
aHaJli3a B CTapIlIel HIKOJIe yJallluecs MOJIy4aloT HOBBIM ONBIT PELICHUS MPUKIAIHBIX 3a/1ad,
CaMOCTOSITEJILBHOTO ~ TIOCTPOEHHUS ~ MaTeMAaTHYeCKHMX MOJEJe  pealbHbIX CUTyaluud U
UHTEPIpPETAllMM  TOJYYEHHBIX pPELICHUM, 3HAKOMSTCS C MpUMEpPaMH MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B NpPUPOJIE, HAyKe M B MCKYCCTBE, C BBIJAIOIIMMUCA MaTeMaTUYECKUMU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc oOmamaer 3HaYMTENbHBIM BOCHHUTATEIbHBIM IOTEHIIMAIOM, KOTOPBIA pealn3yercs Kak
yepe3 y4eOHbIN MaTepual, CocoOCTBYIOUUI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crneuuduky ydeOHOU AeATenbHOCTH, TPeOYIOLIel CaMOCTOSATENIBHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENFHOM KOHIIEHTPALIMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocHoBe wmeTtomuku oOydyeHus anreOpe M HayalaM MAaTeMaTH4YeCKOro aHaiu3a JIeKUT
JeSITeNbHOCTHBIN PUHIIUI O0y4YeHHUS.

Crpykrypa Kypca «AnreOpa M Hayala MaTeMaTHYECKOTO aHadn3a» BKIIOYACT CIEIYIOIIHEe
coJiepiKaTelbHO-MeToquuecknue JUHUM: «Yucna u BeUMCHCHUS», «DyHKIuU u rpadukmy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTtuueckoro aHanuza», «MHOXECTBA M JIOTHKaY.
Bce ocHOBHBIE conepkKaTelbHO-METOIMYECKUE JTUHUM HM3Y4aloTCs Ha NMPOTSHKEHUM JABYX JIET
oOy4yeHus: B CTapllel IIKoJe, eCTECTBEHHO AOMOJHSS ApYr Apyra M MOCTENEHHO HAChIIAsCh
HOBBIMH TeMaMHM U pasjenamu. JlaHHBIH Kypc SBISETCS HWHTETPATHUBHBIM, MOCKOJIbKY
oObenuHseT B cebe coAep)KaHHEe HECKOJIbKMX MaTeMaTHYeCKuX JUCLMIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMAaTUUECKUI aHaIM3, TEOPHsI MHOKECTB U Jp. Ilo Mepe Toro kak ydamuecs
OBJIaZIEBAIOT BCE OoJjiee MIMPOKMM MaTEMAaTHUECKUM ammapaTroM, Yy HHX I[OCIEI0BaTEIbHO
(dopMHUpyeTCsT U COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEeMaTHYECKYI0 MOJIENIb peabHOU
CUTYyalluu, MPUMEHATh 3HAHMs, IMOJIydeHHble B Kypce «AureOpa M Hayajla MaTeMaTHYECKOTO



aHaIM3a», JUISL PEIICHUs] CaMOCTOSITEIbHO C(OPMYTUPOBAHHONM MaTeMaTHYeCKOW 3agauu, a
3aTe€M MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ysbTaT.

ConepxaTenbHO-MeTOAMYECKast JTUHUS «Yucina M BBIYHCICHUS» 3aBepliaeT (OpMHpPOBAHUE
HABBIKOB HMCIIOJIb30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOPOe OBIJI0 HAYaTO B OCHOBHOH mHIKoJie. B
cTapiieil mkojie ocoboe BHUMaHUE yJenseTcss (OPMUPOBAHHUIO MPOYHBIX BBIYMCIUTEIBHBIX
HAaBBIKOB, BKIJIIOYAIOIIUX B ce0s MCIIOJIb30BAaHHE PA3IMYHBIX (OPM 3aMUCH JACHCTBUTEIHHOTO
4lclla, YMEHUE DPAllMOHAIbHO BBINOJHATH JEMCTBUS C HHUMH, JEJIaTh NPUKUAKY, OLCHUBATbH
pesynbrar. OOydaromuecss MOJy4YaroT HaBBIKA TPUOMMIKEHHBIX BBIYMCICHUH, BBIMOJHEHHS
JNEUCTBUM C 4MciIaMu, 3allUCaHHBIMM B CTAaHAAPTHOU (QopMeE, MCIOIb30BAHUS MAaTEMaTHUECKUX
KOHCTAHT, OLICHUBAHUSI YUCIIOBBIX BbIPAXKEHU.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealin3yeTcsl Ha MPOTSHKEHUU BCEro 00ydyeHUs B craplieit
LIKOJIE, IOCKOJIBKY B KKJIOM pa3Jiesie IPOrpaMmsl IPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOIINX
3agad. OOydJaromuecs: OBJaICBAIOT PA3IMYHBIMU METOJAMH PELICHHS IENbIX, PallMOHAIbHBIX,
UppalMOHANIbHBIX, TOKa3aTeNIbHbIX, JOrapu@MUYECKUX M TPUTOHOMETPUYECKHX ypaBHEHUH,
HEpaBEHCTB U UX cucTeM. [logydeHHbIe YMEHUsI UCIOJIBb3YIOTCS IIPU UCCIIEI0OBAaHUU (PYHKUUN C
MTOMOIIBIO TPOU3BOAHOM, PEILICHUH MPUKIIAIHBIX 3a/1a4 U 3a/1a4 Ha HaXO0KJeHUE HAauOOIbIINX U
HauMEHbIIMX 3HaueHu ¢(yHkuuu. JlaHHas coneprkaTesbHas JIMHUSA BKJIIOYAET B ceOs Takxke
(dbopMHUpOBaHME YMEHMH BBIMOJHATH pacy€Tbl O (opmynaM, MpeoOpa3oBaHUs IIEIbIX,
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TaKKe BBIPAXKEHMI,
coJlepKalluX cTerneHu U Jsorapudmel. braromaps wn3ydeHuio anredpandyeckoro marepuasa
MIPOUCXOUT JallbHENIIee pa3BUTHE AJITOPUTMHUUYECKOTO U aOCTPAKTHOTO MBIIUICHUS yJallluxcs,
(bopMUpYIOTCS HABBIKM JEIYKTUBHBIX pAcCYKJIEHUH, paboThl C CHMBOJBHBIMU (hOpMaMH,
MIpe/ICTaBICHMs] 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJI€ PaBEHCTB UM HepaBeHCTB. AnreOpa
npearaer 3pGeKTUBHbIE HHCTPYMEHTHI JUISl PELIEHUS] MPAKTUYECKUX M €CTECTBEHHO-HAaYYHBIX
3aj1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.
CopnepxaTtenbHo-MeToAuUecKast TUHUS «DyHKIMK U TpaQUKI» TECHO NMEPEIIETAeTCs ¢ APYTruMHU
JUHUSAMU Kypca, IOCKOJIbKY B KAaKOM-TO CMBICIE 3aJa€T IOCIECJOBATEIBHOCTh H3Y4EHUs
Marepuana. M3ydeHne CTenmeHHOM, MmoKa3aTeaIbHO, Jorapu(MUIECKON U TPUTOHOMETPHUECKHIX
(GyHKLUH, UX CBOWCTB M Ipa)MKOB, UCHOIb30BaHUE (DYHKUMH JUId pElIeHUs 3a1ad U3 JIPYrux
y4eOHBIX IPEAMETOB M PEaIbHOM JKHU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM aHAJIM30M, TaK U
C pelleHHeM ypaBHEHMH M HepaBeHCTB. [lpu sToM OoJiblIO€ BHHUMaHHME YyIENsIETCS
(GOpMHUPOBaHHMIO yMEHHsS BbIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY pa3IMYHBIMU
BEJIMYMHAMM, MCCIEI0BaTh IOJy4eHHble (QYHKLHHU, CTPOUTh HUX TIpaduku. Martepuan 3Toi
COJZIepKaTebHON JIMHUYU HALEJICH Ha Pa3BUTHE YMEHUN M HaBBIKOB, IO3BOJIIOIIUX BBIPAXKATh
3aBHCUMOCTH MEX]JYy BEJIMYMHAMU B DPa3jIMYHON (opMme: aHaIUTUYECKOH, rpaduyeckoil u
cioBecHOM. Ero wm3yueHue crnocoOCTByeT pa3BUTHIO aJrOPUTMUYECKOTO  MBIIIJICHMUS,
CIOCOOHOCTH K 0000LIEHNUIO U KOHKPETU3aLMH, UCII0JIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nuHUSA «Havana MareMaTM4ecKoro aHajau3a» IO3BOJSET CYHIECTBEHHO
paclIMpUTh KPYr KaK MaTeMaTHUYECKUX, TaK M MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00yJaromumcs, y
KOTOPBIX MOSIBJISIETCS BO3MOKHOCTh UCCIIEA0BATh U CTPOUTH I'paduku QyHKIMHA, ONpeensiTh UX
HauOOJIbIINE U HAUMEHBILNE 3HAUYEHUS, BBIYUCIIATE IUIomaau Guryp u o0bEMBI Tell, HAXOIUTh
CKOPOCTM M YCKOPEHHs InpoueccoB. JlaHHas cozaepKaTeilbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOCHMsSI MAaTEMaTHYECKUX MOJEIEH pEalbHbIX CHUTyallui, HaXO0>KIEHUs
HAaWIY4lIEero pPELIEHUs B IMPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DPKOHOMUYECKHX, 3ajadax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOI'O aHallu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTIO,
(opMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUIEHUS, (OPMHUPOBAHUIO YMEHHUI pacro3HaBaTh
NIPOSIBJICHUSI 3aKOHOB MaTEeMAaTHUKU B HaykKe, TEXHUKE M HcKyccTBe. OOyuarouiyecs y3HaIOT O
BBIJIAIOIIMUXCSl pE3yJbTaTaxX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKU Kak HaykKHd, U HX
aBTOPAx.

CopnepxartenpHO-MeTOAMYECKAs JUHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
JIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHBIE ITPEICTABICHNS IPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTHKH M IMpelaraloT HauboJjiee YHUBEPCAIbHBIM S3bIK, 00BbEINHSIONINNA
BCE pa3/eibl MaTEMAaTHMKUM M €€ MPWIOKEHUH, OHM CBA3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCLMIUIMHBL B eauHoe 1enoe. [[oaToMy BakHO 1aTh BO3MOKHOCTH IIKOJBHUKY IOHHUMAaTh



TEOPETUKO-MHOKECTBEHHBIN $3bIK COBPEMEHHONM MAaT€MaTUKU M MCIOJIBb30BaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa m Havaima MaTeMaTHYECKOTO aHAIN3a» IPHUCYTCTBYIOT TaKXKE OCHOBBI
MaTeMaTH4YEeCKOTO MOJICIMPOBAHUS, KOTOPBIE NMPH3BAaHBI CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MOJIeJIel peaNbHbIX CUTYAIlUi, UCCIIEAOBAHUS 3TUX MOJIENICH ¢ MOMOIIBIO anmapara anreOpsl u
MaTeMaTUYECKOIO aHajau3a W HWHTEpPIpPETAlUU IOJIyYEHHBIX pe3yibTaToB. Takue 3ajaHus
BIUIETEHbl B KaXK/IbI M3 pa3[esioB IMPOrpPaMMbI, MOCKOJIBbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YETCs ISl pelIeHMs] TPUKIAaHbIX 3a1a4. [lpu penienun peaabHbIX IPAKTUUECKUX 3a4a4
yyamecs — pa3BUBAIOT  HAOMIOAATENIbHOCTb,  YMEHHE  HAXOIWTh  3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HMCIOJB30BATh AHAIOTHIO, 0000MIaTh M KOHKPETH3HPOBATH IMPOOIIEMY.
JlesTenbHOCTh MO0 (POPMHUPOBAHUIO HABBIKOB pELIEHUS NPUKIAJHBIX 3ajady OpraHu3yeTcs B
Ipolecce U3y4EHHUs BCeX TeM Kypca «AnreOpa ¥ Hauajla MaTeMaTHUECKOTO aHAIIN3ay.

MecTo y4edHOro Kypca B y4eOHOM IJIaHe

B yueOHOM miiaHe Ha M3ydeHHE Kypca aaredpbl M Hayal MaTeMaTH4ecKoro aHaln3a Ha 0a30BOM
ypoBHE oTBOAMTCA 2 yaca B Henemo B 10 kimacce u 3 yaca B Hepento B 11 kimacce, Bcero 3a aBa
rosia oOy4yenust — 170 gacos.

Conep:xanue y4yeOHOTo Kypca

10 KJIACC

Yucia u BIYUCTICHUS

Panmonanbupie uucna. OOBIKHOBEHHbIE U JIECATUYHBIE JApOOHM, TPOLEHTHI, OECKOHEUYHbIE
nepuoguueckue  Apoou. Apudmernyeckue Omepalud € palMOHAJIbHBIMU  YHCIIAMU,
npeoOpa3oBaHUsl YMCIOBBIX BbIpakeHuH. [IpuMeHneHue apoOeil W MPOIEHTOB IS PEIICHUS
MPUKIAJAHBIX 3a7a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUI U PeaibHOM KU3HHU.

JleficTBuTenbHbIe 4ucia. PanuoHandpHBIE W WpPpAMOHAIBHBIE 4YHCIA. ApuQMeTHYecKue
orepanuy ¢ JAeHCTBUTENbHBIMU yKciaamMu. [IpulnmxEHHble BHIYMCIICHNUS, IPABUIa OKPYTJICHUS,
MIPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUI.

Crenenp ¢ menbiM mokazateneMm. CranmapTHas ¢opMa 3amucu JACUCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue mnoaxonsmiel QopmMbl 3amucd  JCHCTBUTENBHBIX YHCEN IS peLIeHUus
MPAaKTUYECKUX 33J1a4 U NIPE/ICTABIICHUS IaHHBIX.

ApubMeTnuecknii KOpeHb HATypalbHOW cTereHu. JlelicTBusS ¢ apudMETHUYECKUMH KOPHSIMHU
HaTypaJbHOMU CTEIEHHU.

CHuHYC, KOCMHYC M TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHbBIE IPE0OPA30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX  BbIpakeHUUH. (OCHOBHbIE  TPUTOHOMETPHUYECKHE
(bOopMyIBI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHcTBa. MeTo 1 MHTEpBaJIOB.
Pemenue nensix u IpoOHO-pallMOHATIBLHBIX YPABHEHHU U HEPABEHCTB.

Penrenne nppanoHaIbHBIX YpAaBHEHUN U HEPABEHCTB.

Penienne TpUroHOMETpUYECKUX YPABHEHUN.

[IpuMeHeHrne ypaBHEHHMII M HEpPABEHCTB K PEIICHUI0 MaTeMAaTHMYECKMX 3adad M 3a1ad U3
Pa3IUYHBIX 00JaCTe HAYKH M pPEaIbHOM JKU3HH.

DyHKUUH U TPAaPUKHU

Oynkys, crnocoosl 3aganus Gynkuuu. I'papux Gynknum. Bzanmuo oOpatHele GyHKINU.
OO6nacTh ompeneneHuss U MHOXeCTBO 3HaueHud ¢(ynkuumu. Hymu dyskuun. [IpomexxyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIUH.

Crenennas GyHKIUS ¢ HATYpATbHBIM U LI€TBIM MoKa3zateneMm. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHS N-0¥ CTENeHM.



Tpuronomerpudeckass OKpY>KHOCTb, OTPEACICHHUE TPUTOHOMETPUYECKUX (YHKIUN YHCIOBOTO

aprymeHra.

Hauyaja MmaTeMaTH4YeCKOr0 aHAJIN3A

[locnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHs IMOCJICA0BATCIILHOCTCH. MOHOTOHHEIE
IMOCJICAOBATCILHOCTH.

ApugpmeTrrueckas ¥ TeoMeTpHuecKas mporpeccu. beckoHeuHo yObIBaromias reoMeTpudeckas
nporpeccuss. Cymma OECKOHEYHO YyOBIBAaMOIIECH TeoMeTpHUecKod mporpeccun. Dopmyrna
CJIOXHBIX MPOILEHTOB. Mcrosp30BaHne IPOTPECcCUt JUIsl pELIEHHs] peabHbIX 331a4 IPUKIIATHOTO
Xapakrepa.

MHo:kecTBa M JIOTHKA

MHosxecTBO, omnepauuu HaJx MHoOKecTBaMU. Jluarpammbl Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapara JJIs ONUCAHMs PEajbHBIX IPOLIECCOB U SIBJIEHUH, mpu
pELIeHNH 3aa4 U3 IPYTUX y4eOHbIX IPEIMETOB.

Onpenenenue, Teopema, CiaeCTBUE, J0Ka3aTEIbCTBO.

11 KJIACC

Ymucna v BbIYUCICHUS

HarypaneHbie u nensie uncina. [Ipu3Haky JeIMMOCTH HEIbIX YHCElL.

Cremnens ¢ pallMOHATIBHBIM MOKa3areneM. CBOMCTBA CTETICHH.

Jlorapudm yucna. JlecaTnyHble 1 HaTypalIbHbIE JOTAPUPMBI.

YpaBHeHUsS] M HEPABEHCTBA

[IpeoGpa3oBaHue BEIpaKEHUH, COAEPKALINX JIOTAPUPMBI.

[IpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX CTENIEHH C palliOHAIbHBIM MIOKa3aTeJIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl JIUHEHHBIX YpaBHEHUN. Penenne npukiagHbiX 3aJ1a4 ¢ MOMOIIBIO CUCTEMbI TMHEHHBIX
YpaBHEHUU.

Cucremsbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 33]a4 U3
pa3IMYHBIX 00JIaCTEel HAYKU U PEATbHON KU3HH.

DOyHKUUM U TPaPuUKu

Oynkuus. [lepuognueckue ¢yHkuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIIMH. MakCHUMyMbl U
MUHUMYMBI (yHKIMU. Hanbomnpinee 1 HauMeHblllee 3HaYeHHe PYHKIUU Ha IPOMEKYTKE.
Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GpyHKIMI 1715 pelIeHUs] YpaBHEHUM U TMHEHHBIX CUCTEM.
Hcnonb3oBanue rpagukoB GyHKIMMA ISl KCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3ZHUKAIOT MPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEaTbHOM KU3HU.

Hauvana maTteMaTn4ecKkoro aHajimsa

HenpepeiBHbie GyHKIIMN. MeToa MHTEPBAIOB AJIsl pELICHUS HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuii u GU3NIECKUI CMBICI IPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHbIX (YHKIUNA. DOpMYyNbl HAaXOXKICHHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUH.

[IpumeHeHre MPOU3BOTHONW K HUCCIENOBaHUIO (DYHKIMNH HAa MOHOTOHHOCTb U IKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBIIET0 3HaYeHUsl (YHKLIMU Ha OTpPE3Ke.

IIpumeHeHre NPOU3BOIHON JUIsl HAXOKIEHUS HAWJIY4IIEero PEUIeHHs] B MPUKIAJHBIX 3a/adax,
JUIsL OTIpENIENIEHUs] CKOPOCTH Ipoliecca, 3alaHHOr0 (GOopMyIIOi Uil rpadukom.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

WuTerpan, ero reomMmeTpuueckuil U Gu3nueckuil cMpici. Beluncnenue mHTErpana no gopmyine
Hrrorona—Jleiibnuna.

IInanupyemble pe3yJibTaThl



OcBoenue ydeOHOTO npeamera «MaTemaTHka» JOJDKHO 0OeclieunBarh JOCTIKCHUE HA YPOBHE
cpemHero oOmero oOpa3oBaHUS CICAYIOMIMX JUYHOCTHBIX, METANPEIMETHBIX H MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB!

JIMYHOCTHBIE pe3yJjbTaThbl

JIuyHOCTHBIE pe3ylbTaThl OCBOCHHS MpOrpaMMbl ydeOHOro mipeameTra «MaTemaTuka
XapaKTEepU3yIOTCS:

I'pakmaHCKO@ BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TTO3HUIIMHA 00YJAOIIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJlecHa  POCCHUUCKOrO  OOIecTBa, TPEACTABJICHHEM O  MaTeMaTHYeCKHMX  OCHOBax
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, MPOLENYyp TPakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI M TMp.), YMEHHEM B3aUMOJIEHCTBOBATh C COLMUAIBHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IlaTproTHYeCcKOe BOCIUTAHNUE:

c(OPMUPOBAHHOCTHIO POCCUMCKON TI'pa’KJAHCKOW MJEHTUYHOCTH, YBaXXEHHUS K IMPOLIIOMY U
HACTOSIIEMY POCCUIUCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K TOCTHKEHUSM POCCHIUCKUX
MaTE€MaTUKOB M POCCUMCKON MaTeMaTHYECKOU IIKOJIbI, K UCIOJIb30BAHUIO ATUX TOCTHKECHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JYXOBHO-HPABCTBEHHOTO BOCIUTAHMS:

OCO3HAHUEM JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUsA, ATUYECKOTO MOBEJCHHUS, CBSA3AHHOTO C MPAKTUYECKUM MNPUMEHEHHEM IOCTHKEHUU
HAYKH U JEATEIbHOCTHIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOWMYHBOTO
Oymy1miero.

OCTETUYECKOC BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAsl ACTETHKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PaCCyKJICHUN; BOCIPUUMUYUBOCTLI0O K MAaTEMaTUYECKUM acCIeKTam
Pa3IMYHBIX BUIOB UCKYCCTBA.

duzndeckoe BOCIUTAHNUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTHYECKHUE 3HAHMsI B MHTEpEcax 3JI0pPOBOTO U
0e3omacHOTO 00pasza >KM3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370pOBBIO (3I0pOBOE
NUTaHKue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTABIXA, PETyJsApHas pu3nuecKasi aKTHBHOCTB);
(hu3UIECKOTO COBEpIICHCTBOBAHMS, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEILHON
JIeSITeIIbHOCTBIO.

TpymoBoe BoCUTAHHKE:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHEM IIEHHOCTH TPYIOJIIO0MS; MHTEPECOM K pa3IMuHbIM chepam
npodeccHuoHaNbHOM NESTENbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKOW U €€ MPUIOKEHUSIMHU, YMEHUEM
COBepIIaTh OCO3HAHHBIA BBIOOP Oyaymiei mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHBbl, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTHMBHOMY Y4YacTHIO B
pELICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUUE€CKON HalpaBJICHHOCTH.

DKOJOTHYECKOE BOCIIMTAHUE:

cOPMUPOBAHHOCTHIO  JKOJOTMYECKOH  KYIbTYpbl, [OHHUMAaHHEM BIMUSHHUS  COLMAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM CpEbl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa  JKOJIOTHMYECKUX MpoOieM; OpUeHTalue Ha  MpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTSl pelieHus 3a/1ad B 00acTH OKPYXKAloIIed cpe/ibl, MIaHUPOBaHUS
MOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAIOIIEH CPEBL.

LleHHOCTH HAYYHOI'O HO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOINECTBEHHOW MpPAaKTHKH, IOHMMAHWEM MaTeMaTUYeCKOW HayKh Kak cQepsl
YEJIOBEUECKOMN JEATEIBbHOCTH, ITANOB €€ Pa3sBUTHS U 3HAYMMOCTHU IS PA3BUTHUS LIMBUIIU3ALUU;
OBJIAJICHUEM SI3BIKOM MATEMAaTHUKM U MAaTEMAaTHYECKOM KYJIbTYpPOM KaK CpPEIACTBOM IO3HAHUS




MHpa; TOTOBHOCTBIO OCYHICCTBJIATH IMPOCKTHYHO MW  HCCICHAOBATCIBCKYIO ACATCIIBHOCTDH
UHAUBUAYAJIBHO U B I'PYIIIIC.

MeTtanpeaMeTHbIe Pe3yabTAThI

MetanpeaMeTHbIe pe3yNIbTaThl OCBOCHHSI MPOrpaMMbl yueOHOTro mpenMera «Maremarnukay
XapaKTePU3YIOTCS OBJIaZICHUEM YHUBEPCATbHBIMU HO3HABAM EIbHBIMU OClICINEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMY — OEUCMBUAMY, — YHUBEPCAbHbIMU — Pe2YIAMUEHbIMU
0eticmeUusIMu.

1) Yuusepcanvuvie noznasamensnuie oeticmsus,  obecneuugarom  Gopmuposanue  6a308bix
KOZHUMUBHBIX NPOYECCO8 00yUarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ un@opmayuel).
ba3oBbi€ JIOTHYECKHE ACHCTBHUS:

e BBIBISITH M XapaKTePU30BATh CYIIECTBEHHBIC NPHU3HAKA MATEMAaTUYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHUNA MEXJYy TOHATHAMH; (POPMYIHUPOBATH  ONPEACICHUS TOHSITHI;
YCTaHABIIMBATh CYIIECTBCHHBIN MpPH3HAK KJIACCU(UKANNA, OCHOBAHUS I 0000MIEeHUs W
CpaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

e BOCIPHHHMATh, (OPMYIHPOBATH M MPEOOPa3OBBIBATH CYXIACHHUS: YTBEPIUTCILHBIC H
OTpHUIATEIIbHBIC, SMHINYHBIC, YaCTHBIC U OOIIHNE; YCIIOBHBIC,

e BBIBISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTHBOpEYUs B (pakrax,
JMAHHBIX, HAONMIOJACHUAX W  YTBEPXKICHUAX, TMpeyiaraTb KPUTCPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

e JIeNIaTh BBIBOJBI C WCIIOJIb30BAHWEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOYCHNH, YMO3aKIIIOUCHUN TI0 aHAJIOTUH;

e TIPOBOJMTH CAMOCTOSITEIILHO JIOKA3aTeIhCTBA MATEMATUYCCKUX YTBEPXKICHUH (TIPSMBIC U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIUIO, TPUBOJWTH MPUMEPbl H  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXICHUS U BBIBOJIBI,

e BBIOMpaTh CIOCOO pemeHus] y4eOHOU 3a/1auu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS,
BBIOMpATh HanboJIee MOAXOAAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble MCClIEI0BATENBCKHE ICHCTBHUSL:

e HCIIOJIb30BAaTh BOMPOCHI KaK HCCIEIOBATENbCKUI WHCTPYMEHT IMO3HaHUA; (HOPMYIHPOBAThH
BOMNPOCH, (PUKCUpYIOIIKE MPOTUBOpEUYHE, MNpoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JIAaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO0, MHEHHUE;

e TMPOBOAWTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  AKCHEPUMEHT,  MCCIEJIOBAaHUE IO
YCTaHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SIBJICHHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXly 00BbeKTaMu, SIBJICHHUSIMH, TPOLIECCaMU;

e CaMOCTOSITENBbHO (OPMYIUPOBATH 000OIIEHUS W BBIBOJBI 10 pPE3ylIbTaTaM IPOBEIEHHOTO
HaOJIO/ICHUS], UCCIIeI0BAaHuUs, OLIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IeHMIT;

e TPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, @ TAKXKE BBIABUTaTh MPEATOI0KEHHS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaGora ¢ undopmarnmeii:

e BBIABIATH AeDUUIUTHE MHPOPMAIMH, JAHHBIX, HEOOXOJUMBIX Jii OTBETa Ha BOIMPOC U JUIA
pelIeHus 3a/1a4H;

e BbIOMpaTh HMHPOPMAIMIO M3  HCTOYHUKOB  PA3IUYHBIX  THUIOB,  aHAJM3UPOBATH,
CUCTeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BUIOB U  (opm
MIpe/ICTaBJICHHS;

e CTPYKTYypUPOBaTh MH(POPMAIUIO, MPEICTABIATh €€ B Pa3TUYHbIX (opMax, HILTIOCTPUPOBATH
rpaduyuecKy;

e OIICHMBATh HAJAEKHOCTH HHPOPMAIIIH [0 CAMOCTOSATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.
2) YHusepcanbHbie KOMMYHUKAmMUGHbIE Oelicmeus, obecneyusaiom cgpopmuposannocme
COYUANBHBIX HABLIKOE 00YUAIOUUXCAL.

Oouienue:

e BOCIOPUHUMATh U (HOPMYTUPOBATH CYKIEHHUS B COOTBETCTBHM C YCIOBHUSIMHU U IEISIMU
oOIIeHMs; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHBMEHHBIX




TEKCTaX, JaBaTb IIOSICHEHUS [0 XOJAY PpEIICHHUs 3aJaud, KOMMEHTUPOBATh IOJIY4YEHHBII
pe3yabTarT;

e B X0J€ OOCYXJEHHUS 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMbI, MPOOIEMBI,
pelaeMoi 3aaauyy, BbICKA3bIBaTh WJIEM, HALIEJIEHHBIE HA IOMCK PEIIEHUS; CONOCTaBJISATh CBOU
CYXJCHHUSI C CY)KJIECHUSMU JIPYIrUX YYaCTHUKOB Juajnora, oOHapyXKMBaTh pa3judve U CXOJCTBO
MO3UIIMIA; B KOPPEKTHOU popMe popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS,

e IIPEJCTAaBJISATh pE3YJIbTaThl pEIICHUs 3a/Jadyd, SKCIEPUMEHTA, HUCCIEIOBaHUs, IPOEKTa;
CaMOCTOSITEIbHO  BbIOMpaTh (GopMaT BBICTYIUICHHS C Y4Y€TOM 3a1ad NpPE3CHTalud |
0COOEHHOCTEH ayUTOPHUH.

CoTpyTHHYECTBO:

e IIOHMMAaTh M MHCIIOJIb30BAaTh IPEUMYILIECTBA KOMAaHJHOM M HHAMBUAYAJIbHON pPalbOTHI IpH
pemieHNH y4eOHBIX 3a/1a4; NPUHUMATh LEJIb COBMECTHOW JESTENbHOCTH, IUIAHUPOBATH
OpraHu3aIiio0 COBMECTHOW palOThbI, pacmlpenensTb BHIbI paboT, ITOTOBapUBAThCs, OOCYXKIATh
MPOIIECC U pe3yibTaT paboThl; 0000IaTh MHEHUS HECKOJBKUX JIFOJIEH;

e Yy4YacCTBOBaTh B TIPYIIOBBIX (opMax paboThl (00CyxaeHus, oOMEH MHEHUH, «MO3TrOBbIE
LITYPMb» U HHBIE); BBIIOJHATH CBOIO 4acTb pabOThl MU KOOPJIMHUPOBATH CBOU JAEWUCTBUS C
JPYTMMU YI€HaMU KOMAaH/bl; OLIEHMBATh KAayecTBO CBOEro BKJIAJa B OOMIMHA MPOIYKT IO
KpUTEpUIM, cHOPMYINPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBUSI.

3) Vuusepcanvuvie pecynamuesnvie oeticmeus, obecneuusarom —Gopmuposanue  CMbICI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.

Camoopranu3zanus:

COCTaBJATh IUIAH, aJTOPUTM pELIEHUs 3ajaud, BBIOMpaTh CHNOCOO pelIeHus ¢ Y4€ToM
HMMEIOILIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BApUAHTHI PELIEHUH ¢ y4ETOM HOBOM HH(pOpMAIIH.

CaMOKOHTPOIb:

e BIIAJIETh HAaBBIKAMM MO3HABATEJIbHOM pe(IeKCHM Kak OCO3HAHMs COBEpLIAEMBIX IEHCTBUN U
MBICIIMTEIbHBIX  IPOLECCOB, HX  pe3ylIbTaToB; BIaJeTh CIOCO0AMHM  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNs: MaTeMaTHUECKON 3ajauu;

e TpEeABUJETb TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpU PpEILICHWH 3a/a4d, BHOCUTh
KOPPEKTHUBBI B JIESITEIHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAMJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e OILIEHUBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM, OOBSCHATH NPUUYUHBI JTOCTHXKEHUS
WIA HEJNOCTHKEHHsI Ppe3yJbTaTOB JEATENbHOCTH, HAXOJUTh OHIMOKY, JaBaTb OLEHKY
IPUOOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yibTaThI

OcBoenne y4yeOHOro Kypca «Anredpa M Hauyaja MaTeMaTHYEeCKOrO aHaIW3a» Ha YpPOBHE
cpenHero ooéiero oo6pa3zoBaHus J0KHO 00ECHEUrBATh JTOCTIKEHUE CIEAYIOIUX MPeIMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB:

10 KJIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh TOHATHAMHU: pPAIMOHAIBHOE M JCHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs U
necsiTuuHas APoOb, TPOIEHTHI.

BrimonHaTe apudmeTnyeckue onepamyy ¢ palMoOHAIBHBIMU U IEHCTBUTEILHBIMHU YUCIAMU.
BoimonHaTh mpuOIMKEHHBIE BBIYUCICHUS, UCTIONB3YsI PaBUiia OKPYIJICHHUS, 1eNaTh MPUKUAKY U
OLICHKY pe3yJbTaTa BEIYUCICHUN.

OnepupoBaTh TMOHSATUSMHU: CTENEHb C IEJNBIM IOKa3aTelleM; CTaHaapTHas Qopma 3amucu
JNEUCTBUTENFHOTO YHCIIA, KOPEHb HATYpalbHOM CTEMEeHM; MCIOJIh30BaTh MOAXOMALIYI0 (opMy
3allMCH IEVCTBUTENBHBIX YUCEI ISl PEILIEHUS TPAKTUYECKHUX 3a7a4 U IIPEACTABIICHUS JaHHBIX.
OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC M TaHI€HC IMPOU3BOJBHOTO YTIJIa; HMCIOJIb30BaTh
3aMuch MPOU3BOJIBHOTO yIila yepe3 00paTHbIE TPUTOHOMETpHYECKHe (DYHKITUH.



YpaBHeHusi 1 HepaBeHCTBA

OnepupoBaTh MNOHATUSAMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO; LIEJIOE, pallMOHAIbHOE,
UppalMOHAILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BoinonsaATe npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN U pelarb
TPUTOHOMETPUUECKHE YPABHEHHUS.

BoinonHsATe npeoOpa3oBaHusl LIEJbIX, PALlMOHAIBHBIX U HPPALMOHAIBHBIX BHIPAXKEHUHN U pelliaTh
OCHOBHBIE THUIIbI LIETIBIX, PAIIMOHATIBHBIX U HPPALMOHAIIBHBIX YPABHEHUM U HEPABEHCTB.
[IpumeHsTh ypaBHEHUST M HEPABEHCTBA ISl PELIEHMs] MaTeMaTHYeCKHUX 3ajad M 3a1ad u3
pa3MYHBIX 00JacTell HAYKH U PEeaTbHOM KU3HU.

MonennpoBaTh pealbHbIE CUTYyallUd Ha SI3bIKE aJreOpbl, COCTABIATh BBIPAXKEHUS, ypaBHEHUS,
HEpaBEHCTBA I10 YCJIOBHUIO 3aJaud, HUCCIIEJOBaTh IOCTPOCHHbIE MOJEIU C HCIOJb30BaHUEM
ammapara anreOpsbl.

DyHKIUHN U rpadUKU

OnepupoBaTh TOHATHUAMU: (QYHKIUA, CTOCOOBI 3amaHus (PYHKIUMH, 00JIACTH OMpEICTICHUS W
MHO>K€CTBO 3Ha4eHUI QyHKIMH, rpa@uK QyHKIMH, B3aUMHO 0OpaTHbIe (YHKIINH.

OnepupoBaTh MOHATHSAMH: YETHOCTh U HEUETHOCTh (QYHKIMH, HYIU (QYHKIHH, MPOMENKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonw3oBarhk rpaduky GyHKIHUN IS pENICHUs] ypaBHEHH.

Crpouts u yutath rpaduku JMHEHHON QYHKIIMH, KBaIpaTUUHON (PYHKUNHU, CTENEHHON (QYHKIINU
C IIeJIBIM TTOKa3aTeseM.

Wcnonb3oBars rpaduku GyHKIMHA 17151 UCCIIEOBaHMS IPOLECCOB U 3aBUCUMOCTEN IPU pelIeHUun
3a/1a4 U3 JPYrux y4yeOHbIX IPEIMETOB U pealbHOM JKU3HM; BhIpaXaTh (OpPMYyJIaMU 3aBUCUMOCTH
MEXIy BEIMYUHAMHU.

Havyana maTemaTuyeckoro anajamnsa

OmnepupoBaTh MOHATHAMHU: MOCJIEIOBATEIbHOCTh, apU(MeTHUecKass U TeoMeTpHyYecKas
IIPOTPECCHUHN.

OmnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBAalOIlas TI'€OMETpUYECKast IMPOrpeccHs, CyMMma
OECKOHEYHO YOBIBAIOIICH T€OMETPUUECKON TIPOTPECCUH.

3agaBaTh MOCIEA0BATEIBHOCTH PA3JINYHBIMU CLIOCOOAMH.

Hcnonb3oBaTh CBOKCTBA MOCIEAOBATEILHOCTEM U MPOrPECCU ISl PEIICHUs peajbHbIX 3ajad
IIPUKJIATHOTO XapakTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIIEpaLlUU HaJl MHOKECTBAMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBINM ammapaTr Uil ONUCAaHUS PEabHBIX IPOLIECCOB H
SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.

OnepupoBaTh NOHATUSAMU: ONIPEACICHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh NOHATHSMHU: HATypalbHOE, LI€JI0€ YMCIIO; HCIOJIb30BATh IMPU3HAKU ACIUMOCTU
LIEJIBIX YHCEJI, PA3JI0KEHUE YUCiIa Ha TPOCThIE MHOXKUTEIM JUIs pEIICHUs 3a7a4.

OnepupoBaTh NOHATUEM: CTETICHB C PAllMOHATIBLHBIM MMOKA3aTEJIEM.

OnepupoBaTh NOHATUAMU: Jorapudm ymcia, AeCATUYHBIE U HATYpaIbHbIE JIOrapu(MBI.
YpaBHeHUs] 1 HEPABEHCTBA

[IpuMeHsTH CBOMCTBA CTENEHW MJIs MPeoOpa3oBaHUs BBIPAKEHHUN; OMEPUPOBATH MOHATHUSIMU:
MOKa3aTeIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPAaBHEHUN
1 HEPaBEHCTB.

BrimonHaATe npeoOpa3oBaHusl BRIPAXKESHHM, COAECPIKALIUX TOTapr(PMBbI; ONIEPUPOBATH TMOHATUIMU:
norapu(MUUecKoe ypaBHEHHE M HEPAaBEHCTBO; pEIIaTh OCHOBHBIC THIBI JOTAPHU(PMUUIECKUX
YpaBHEHUH U HEPABEHCTB.

Haxonuts penieHus npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMHM: CHCTEMa JMHEHHBIX ypaBHEHUNW M €€ pelleHue; HUCIO0JIb30BaTh
CUCTEMY JINHEUHBIX YPAaBHEHUM JIJIs1 PEIICHUs MPAKTUUECKUX 3a/1au.



Haxomuth pemeHus NpoCTEHIIMX CHCTEM M COBOKYIHOCTEH palMOHAJIbHBIX YpPaBHEHUH U
HEPaBEHCTB.

MoenupoBaTh peajbHbIe CUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHHUS,
HEPAaBEHCTBA U CUCTEMBl II0 YCIIOBHMIO 3aJa4d, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHUEM allliapara ajareopsl.

DyHKUUM U TPaPUKU

OnepupoBaTh  MOHATHAMU: IEpUOIUYECKast  (YHKIUSA,  HPOMEKYTKH  MOHOTOHHOCTHU
(GyHKIMHU, TOYKH 3KcTpeMyMma (DyHKIMH, HauOosblllee W HauMEHbIIee 3HaYeHHUs (DYHKIMM Ha
MIPOMEKYTKE; UCTIOIB30BATh UX ISl HCCIEI0BAHUS (QYHKIUH, 3aJaHHOH rpaduKkoMm.
OnepupoBarb MOHATUSAMU: rpaduku IIOKA3aTEeIbHOM, JgorapupmMuueckoit u
TPUTOHOMETPUUECKUX (PYHKIMH; U300pakaTh UX Ha KOOPAUHATHOM IJIOCKOCTU M UCIOJIb30BaTh
JUISl pELLICHUs] YPABHEHUI U HEPAaBEHCTB.

N3006pakaTh Ha KOOPAWHATHOM TNIOCKOCTH IpadMKu TMHEHHBIX YPaBHEHHI U MCIIOJIb30BaTh X
JUISl pELIEHUs] CUCTEMBI JIMHEMHBIX YPaBHEHHM.

Wcnonb3oBarh rpaduku QyHKIUN A UCCIIEOBaHUS MPOIIECCOB U 3aBUCUMOCTEH U3 JPYTrUX
y4eOHBIX TUCHUIUIMH.

Hayana maTteMaTH4ecKoro aHajimsa

OnepupoBaTh MNOHATUAMU: HEMpepbIBHAs (QYHKIMS; IPOU3BOAHAS (YHKIHMH; HCIOIb30BaTh
reOMETPUYECKUN U (PU3MUECKUN CMBICI POU3BOAHOM JIJIsl peLIeHMs 3a/1a4.

Haxomuth mpou3BOJHBIE AIEMEHTApPHBIX (QYHKIMHA, BBIYHCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (QYHKIIHH.

Hcnonb3oBaTh MPOW3BOIHYIO Ui UCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI,
MIPUMEHSTH PE3yJIbTaThl UCCIIEIOBAHUS K TOCTPOEHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOJHYIO JUISI HAXOXKJACHUS HAWJIy4dlIEro pPElIeHUs B NPUKIATHBIX, B TOM
YHUCJIE COLMATBHO-D)KOHOMUYECKHUX, 3a1a4ax.

OmnepupoBaTh MNOHATUSAMH: I€pPBOOOpa3HAs U UHTErpaj; IOHMMATh TIE€OMETPUYECKHH U
(bu3n4ecKknii CMBICI UHTErpaa.

Haxonute nepBooOpa3Hble 3J€MEHTapHBIX (YHKIMH; BBIYUCIATH MHTErpal Mo Qopmyie
Hprorona—JleitOauma.

Pemate mnpuknagHele 3a7adud, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKOTO U (PU3UYECKOro
XapakrTepa, CpeICTBaMU MaTEMaTHIECKOTO aHAJIN3a.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HammeHoBaHMe pa3/ienoB U TeM KonmyectBo uacos ‘ DJNEeKTPOHHBIC
[pOrpaMMbI Bcero ||Kontposs || ITpakruue (midposbie)
S CKHe 00pa3zoBaTebHBIC
paboThl || paboTsI peCYpChI
1 |IMHOXecTBa palMOHAIBHBIX U 14 1
JICWCTBUTEILHBIX YKcel. PalinoHa bHbIC
ypaBHCHHS U HEPABEHCTBA
2 ||Oynkiuu u rpadpuku. CTeneHb ¢ HeIbiM 6
oKa3aTelieM
3 ||Apudpmernueckuii KOpeHb N—oii 18 1
cTerneHu. MppanmoHanbHbIe ypaBHEHHS
Y HepaBEHCTBA
4 ||Popmysl 22 1
TpUTOHOMETpHUH. T pUTOHOMETPUYECKUE
ypaBHCHHS
‘5 HHOCHG,Z[OB&TCJ‘ILHOCTI/I U TIPOTPECCHH || 5 || H H
‘6 HHOBTOpeHI/Ie, 000011EHNE, || 3 || 1 H H




HanmenoBanue pa3nennos u teM KoummuecTBo yacos ‘ ONEeKTPOHHBIE
HpOTPaMMBI Beero || Konrtpous || [Ipaktnue (dposbie)
HEIE CKYE 00pazoBaTesbHbIC
paboTel || paboThI pecypeel
‘ HCI/ICTeMaTI/IBaI_[I/ISI 3HAHUU || || H H
‘O6mee KOJIMYECTBO YaCOB TI0 ITPOrpaMMme || 68 || 4 H 0 H
11 KJIIACC
Ne HaunmenoBanue pa3ienos u TeM | KonunuectBo yacos ‘ DNEeKTPOHHBIE
n/n TTpOrpaMMmbl Beero || Kontponbhbie ||[[Ipaktuueckue (unppossie)
paGoTEI paGoTEI o0pa3oBaTenbHbIE
pecypcebl
1 ||Cremnens ¢ paroHaIbHBIM 12 1
nokaszarenem. [lokazarenpHas
¢bynkuus. [lokazarenbHble
YpaBHEHHS U HEPABEHCTBA
2 ||Jlorapupmuueckas GyHKIIHS. 12
JlorapudmMuueckne ypaBHEHUS U
HEPaBCHCTBA
3 ||[Tpuronomerpuyueckue GyHKIHMH U 9 1
ux rpaduku. TpUroHOMETpHUYECKHE
HEpaBEHCTBA
4 |\TIpowussouas. [IpumeHeHme 24 1
MPOU3BOTHOM
5 | Murerpan u ero npumenenus I 9 | | I
‘6 HCI/ICTGMH ypaBHEHHUI || 12 || 1 H H
‘7 HHaTypanLHHe U 1EJIbIE Ynciia || 6 || H H
8 || [ToBTOpEHUE, 0600IICHNE, 18 2
crcTeMaTH3aIlHsI 3HAHUH
‘O6mee KOJTMYIECTBO YACOB TI0 ITpOorpaMMe || 102 || 6 H 0 H




