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IosscHUTEAHLHAA 3aAIIUCKA

PaGouas mporpamma mno y4eOHOro Kypca «AireOpa M Havajga MaTeMaTHYECKOTO aHAIIN3a)
yriyOaEHHOTO YPOBHS ISl O0YYArONIMXCsl Ha YPOBHE CpeaHero odmiero ooOpa3zoBaHus pazpaboTaHa
Ha ocHoBe ®I'OC COO c¢ y4y€roM COBpEMEHHBIX MHUPOBBIX TPeOOBAHUMU, NPEIBIBIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHMIO, ¥ TPAgWIMi pOCCHiiCKOro oOpa3oBaHus. Peammzanus
porpaMMbl 00ECIICYMBACT OBJIAICHUE KITFOUCBBIMH KOMIIETCHIUSIMU, COCTABJISIFOLIMMHU OCHOBY IS
CaMOpa3BHUTHSI U HENPEPHIBHOIO 00pa30BaHUs, IEIOCTHOCTh OOMICKYJIBTYPHOTO, JTHYHOCTHOTO U
MO03HABATEIFHOTO PA3BUTHSI IMYHOCTU O0YYAFOIIUXCSI.

B mporpamme yutensl ugen u nojoxkeHus «KoHUENUUU pa3BUTHS MATEMATHYECKOTO
oOpazoBanusi B Poccuiickoit @Denepanum». B COOTBETCTBMM C Ha3BaHHEM KOHIICTIIIUU
MareMaThu4ecKkoe o0pa3oBaHue JOKHO, B YACTHOCTH, peliaTh 3a/1ady 00ecredeHusi He0O0X0MMOro
CTpaHe uuciaa OOydYaromMXcsi, MaTeMaTH4ecKkas TMOJrOTOBKAa KOTOPBIX JOCTAaTOYHA IS
MIPOJIOJKEHHS 00pa30BaHus 10 Pa3IMYHBIM HAIPaBJICHUAM, BKIIIOYAs MPENogaBaHUE MAaTEMAaTHKH,
MaTeMaTHYECKHE HWCCIIeIOBaHMs, paboTy B chepe HMHPOPMAIIMOHHBIX TEXHOJIOTHHA W APYTUX, a
TaKke 00eCHeueHUs ISl KaXJA0ro OO0yd4aromerocs BO3MOXKHOCTH JIOCTHIKCHHS MaTeMaTHYEeCKOM
MOATOTOBKU B COOTBETCTBUU C HEOOXOIUMBIM €My YPOBHEM.

Leau u3ydyeHnst yuedbHOro Kypca «Ajireopa u Hayajia MATEMATHYECKOT0 AHAJIH32

Kypc «AnreOpa u Hadajza MaTeMaTHYECKOro aHal3a» SBISIETCS OJHUM M3 Haumboiee
3HaYMMBIX B MPOTpaMMe€ CTapIlei IIKOJIbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH 0OO0ECIeYnBaeT
MHCTPYMEHTAJIbHYI0 0a3y /Il U3yUeHUs! BCEX €CTECTBEHHOHAYUYHBIX KYpPCOB, a C APYrOil CTOPOHBI,
¢dbopMupyeT Jorudeckoe M abCTpaKkTHOE MBIIIEHUE YYallluXcsli Ha YPOBHE, HEOOXOIUMOM JUIs
OocBOeHUS MH(GOpPMaTUKH, OOLIECTBO3HAHUSA, WCTOPHH, CIOBECHOCTH M JPYrMX IJUCUMILIMH. B
pamMKax JaHHOTO Kypca ydJallluecs OBJIQJIeBAlOT YHHBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOoTOpas (hopMyJIUpPYyeT CBOU AOCTHXKEHHSI B MaTeMaTHUeCKoi (opme.

Kypc anrebpbl 1 Hadan MaTeMaTHYECKOTO aHaIN3a 3aKjaJblBa€T OCHOBY JIJISl YCIIEIIHOTO
OBIIQJICHUS 3aKOHAMH (DM3HMKHU, XHUMHH, OMOJOTHH, TIOHMMAaHUS OCHOBHBIX TEHACHIIMNA DPa3BUTHSL
SKOHOMHKH U OOIIECTBEHHOW >KU3HU, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO HCMOJIb30BaTh MX JJS JallbHEHIIero oOpa3oBaHHs U B
MOBCEIHEBHON KU3HU. B TOoXe Bpems oOBmajgeHUE aOCTPAKTHBIMH M JIOTHUECKH CTPOTUMHU
KOHCTPYKIUAMH anreOppl M MaTEeMaTHMUeCKOro aHalu3a pa3BUBaeT yMEHHE HaXOJUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UICTHHHOCTb, JOKA3bIBATh YTBEPKIACHUS C TIOMOIILI0 HHIAYKIIUN U
paccyxnatb JASTyKTHBHO, HCIIOJI30BaTh OOOOIIEHME W KOHKPETH3AIMIO, a0CTparupoBaHUE |
aHaJIoTuI0, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBITIVICHHE.

B xome m3ydeHus kypca «AnreOpa M Hadala MaTeMAaTUYECKOTO AaHAIM3a» ydyallluecs
[IOJIy4arOT HOBBIM ONBIT PEIICHHWs MNPUKIAOHBIX 3a4a4, CaMOCTOSTEIBHOTO IOCTPOEHUS
MaT€MaTHYeCKUX MOJENEN peajdbHbIX CUTyalud, HWHTEPIPETALUHA IIOJIYYEHHBIX pPEIICHUH,
3HAKOMSATCA C IIPUMEPAMU MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE, HAYKE U MCKYCCTBE, C
BBIIAIOIMMUCS MAaTEMaTHUECKUMHU OTKPBITUAMH U UX aBTOPAMH.

Kypc obnamaer 3HaUUTETHFHBIM BOCIIATATEIFHBIM MTOTEHIIAJIOM, KOTOPBIN peaTu3yeTcst KaK
yepe3 y4eOHBId MaTepHall, CIIoCOOCTBYIOMNN (POPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U



yepe3 crnenupuky y4eOHOH MACSITENIBHOCTH, TpeOyIomed MPOa0JDKUTEIFHON KOHIICHTPAIMH
BHUMaHUs, CaMOCTOATCIIbHOCTH, AKKYPATHOCTU U OTBETCTBCHHOCTH 3a HOHy‘-ICHHBIfI PE3YyJIbTAT.

B ctpykType yueOHOro Kypca «Aisredpa U Havajga MaTeMaTUYECKOTO aHAlM3a» BbIIEICHBI
CIIENYIOINE COJAEpKATEIbHO-METOANUECKUE JIMHUU: «Yucna W BblUMCHEHUS», «DPYHKIUM U
rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama maremaTnueckoro aHaiuza», «MHOXeECTBa U
JIOTUKA».

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

Ha m3ydenune yueOHOTO Kypca «Anredpa U Hayalla MaTEeMaTHYECKOTO aHaIN3ay» OTBOIAMUTCS
272 gaca: B 10 ximacce — 136 yacoB (4 yaca B Hezenio), B 11 kmacce — 136 yacoB (4 yaca B HEACIIO).

Conep:xxanue yueO0HOro Kypca «Ajaredpa 1 Ha4ajla MATEMAaTHYECKOI0 AaHAJIM32»
10 xanace

Yuciia ¥ BLIYUCICHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOILICHTHI, OECKOHEUHbIE
nepuoandeckue apodu. [IpumeHenne apodel ¥ MPOLEHTOB Ui PELICHUS MPHUKIAAHBIX 3a7a4d U3
Pa3IMYHBIX OTPACEH 3HAHUW U PeabHOU KU3HU.

JeiicTButenpHble yucia. PanuoHanbHble W HppalMoOHANbHBbIE 4YKcia. ApUbMETHYECKHEe
omnepauuMyd C JICUCTBUTEIIBHBIMU 4YHUCIaMUA. MOIynb AEHCTBUTEIBHOIO YHWCIA U €ro CBOWMCTBA.
[TpuOnmxEHHBIE BBIYUCICHUS, IPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3yIbTaTa BEIYUCICHHI.
Crenenp ¢ menbM nokaszareneM. bunom Herorona. Mcnonp3oBanue moaxoasme GopMbl 3aucH
JNEHUCTBUTEIbHBIX YNCEN ISl PEILICHHS IPAKTUUYECKUX 3a7a4 U NPEACTaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJIbHOW CTENEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKA3aTeleM U €€ CBOWCTBA, CTENEHb C JACUCTBUTEIbHBIM
ITOKa3aTeNeM.

Jlorapugm uucna. CpoiictBa norapudma. JlecaTuunsle u HaTypajibHble Jorapupmel. Cunyc,
KOCHHYC, TaHIE€HC, KOTAHIE€HC YHCIOBOTO AaprymMeHTa. ApPKCHHYC, APKKOCMHYC U apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

VYpaBHeHUs] U HepaBeHCTBA. TOXKJECTBAa M TOXJAECTBEHHbIE NpeoOpa3oBaHUs. Y paBHEHHE,
KOpEHb ypaBHEHUA. PABHOCUIIbHBIE YPAaBHEHUS U YPABHEHUSA-CIICACTBU.

HepaBeHcTBO, pellleHre HEPaBEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS LEBIX U JPOOHO-PAllMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJJHOM MEepeMEeHHOM. JleneHrne MHOrowieHa Ha MHOTO4IEH ¢ OcTaTkoM. Teopema
besy.

MHorounens! ¢ nensiMu kodpdunnentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YMUCIOBBIX BBIPAKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

HppanroHanbHble ypaBHeHHs. OCHOBHBIE METO/bI PEMICHNS UPPALMOHAIBHBIX YPaBHEHUIA.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUM.

[TpeobpazoBanne BbIpaKeHHH, ColepKalIiX Jorapudmel.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOABI  pEIICHUS JIOTapu(PMHUUYECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuyeckne (opmynel. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpa)XKECHMI. Pelenrie TpuroHoOMeTpu4eCKUX YpaBHEHHUI.

Pewlenne cucreM JMHEHHBIX YpaBHEHMM. MaTpuia CUCTEMBI JIMHEHMHBIX YPaBHEHUM.
Onpenenurtenbs MaTPULBI 2X2, €0 FTEOMETPUYECKUNA CMBICIT U CBOMCTBA, BEIYUCIIEHUE €70 3HAYCHUS,
IIPUMEHEHHUE ONPEIEIUTEN Ul PEILICHNs] CUCTEMBI JIMHEWHBIX YpaBHEHUN. Pernenue npukiiagHbIx
3a7a4 C TOMOIIBI0 CHCTEMBI JIMHEWHBIX YypaBHeHUU. lcciaemoBaHWe TOCTPOCHHON MOJETU C
IIOMOILBIO MATPUL] U ONPEACIUTEIICH.



[TocTpoeHrne MaTeMaTHYECKUX MOJEIEH peaJbHOW CHUTYyallud C MOMOIIBI0 ypaBHEHUH U
HepaBeHCTB. [IprMeHeHre ypaBHEHMIM U HEPABEHCTB K PEIICHHUI0 MAaTEMaTUYECKMUX 3a4ad U 3a1ad
U3 PA3JIMYHBIX 00JIaCTeH HAYKU U pealIbHON XKHU3HH.

DOyHKUUH U rPpadpuKu

@yHkuus, crnocobbl 3amaHus (yHKIMH. B3anmmHO oOpathble ¢yHkuuu. Kommosuius
¢ynkuuii. I'padpuk ¢ysxnum. OnemeHTapHBIe TpeoOpazoBaHus rpadukoB ¢GyHkuuid. OOmacTh
OIIpeJIeJIEHUs] 1 MHOKECTBO 3HaueHul Gpynkuun. Hymu pynkuuu. [IpoMexxyTku 3HaKOIOCTOSIHCTBA.
Yérubie u HeuéTHbIe QyHKuuu. [lepuoanueckue Gpynkiun. [IpoMexyTKu MOHOTOHHOCTH (DYHKITHH.
MaxkcumymMbl U MHHUMYMBbI (QyHKuuu. HauOosnbinee M HauMmeHbllee 3HaueHUs (QYHKIMM Ha
npoMexxyTke. JIuHelHas, KBagpaTH4Has ¥ JApPOOHO-IMHEHHAs (YyHKIUH. DJIeMEHTapHOe
UCCIIEIOBAaHKUE U MIOCTPOCHUE UX TPa(UKOB.

Crenennast (pyHKIMS C HaTypaldbHBIM W LENbIM TOKa3zarenem. EE cBoiicTBa u rpaduk.

CpoiicTBa U rpauK KOpHS Nn-Oi CTENEeHHM KaK (PYHKIHH OOpaTHOM CTENEeHH C HaTypalbHbIM
MOKa3aTeJeM.

[Toka3zarenpHass W  Jorapupmuueckas  (QyHKIHHA, HX CBOWCTBA ®  IpadUKH.
Tpuronomerpuyeckasi OKpPYKHOCTb, OIpEIEICHHE TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO
apryMmeHra.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIbHBIX MpoIleccax U sBIEHUsX. ['paduku peanbHbIX
3aBHCHUMOCTCH.

Hauvaja MaTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTeabHOCTH, CHOCOOBI 3aJaHHUs IOCJIEAOBaTEILHOCTEH. MeToa MareMaTH4eCKOM
WHIYKUUA. MOHOTOHHBIE M OrpPaHUYEHHbIE IOCJIEIOBATEIbHOCTH. VICTOpUS BO3HUKHOBEHUS
MaTeMaTUYECKOT0 aHaJIN3a KaK aHa/In3a 0ECKOHECYHO MaJlbIX.

Apudmernueckas W reomMeTrpuyeckas — mporpeccud.  beckoHeduHO — yObIBaroras
reomerpuueckas mnporpeccus. Cymma OecKOHEYHO YObIBaroIIeld Ie€OMETPUUYECKON MpPOTrpecCHH.
JIMHENHBIN U DKCIOHEHUHUAIBHBIN pocT. Yucno e. dopMyna Cil0XKHbIX IPOLEHTOB. Mcnons30Banue
MIPOTPECCUU JJIS PEIICHUS PEeATbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa.

HenpepriBable GyHKIIMK U UX CBOWCTBA. TOUKH pa3pbiBa. ACUMIOTOTHI TpauKOB (PYHKIIHUHA.
CroiicTBa (PyHKIIMH HEMPEPBHIBHBIX Ha OTpe3ke. MeToa WMHTEPBAJOB [JISl PEUICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HETIPEPHIBHBIX (DYHKITUH JIJIsl pEIICHUS 3a/1a4.

[lepBas u BTOpas npousBojaHbie GyHKIHH. OnpeneneHne, reOMETPUUECKU U (HU3UIECKUN
CMBICJ IPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoaubie anemMeHTapHbIX GyHKIHA. [IpousBoaHAas CyMMBI, TPOU3BEIAEHUS, YACTHOTO H
KOMITO3UITUH (PYHKIIHIA.

MHo:kecTBa 1 JIOTHKA

MHoOXecTBO, Onepalud HajJ MHOXXECTBaMU M UX CBoMcTBa. Juarpammel Diinepa—BeHHa.
[IpuMeHeHne TEOPETHKO-MHOKECTBEHHOTO ammapara JJjisi ONUCAaHWUSA PEaTbHBIX IPOIECCOB H
SIBIIGHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YIEOHBIX IPEIMETOB.

Ornpenenenne, TeopeMa, CBOMCTBO MaTEMaTUYECKOTO 00BEKTa, CIEICTBHE, JOKA3aTEIbCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUS.

11 kaacc

Yucaa 1 BLIYMCTIEHUS

Harypaneupie u menbie uucna. [IpuMeHeHWE NPU3HAKOB JEIMMOCTH IETIBIX YHCEll,
HauOonpImi obuwii nenutens (manee — HOJ) u Haumenbiee obmee kpatHoe (mamee —HOK),
OCTaTKOB 10 MOJTYJIIO, ailropuT™Ma EBKHIa 17151 peteHus 3a1a4 B MEbIX YUCIax.

KommiekcHple uumcma. AnreOpawueckas U TpUTOHOMETpHYecKas (OPMBI  3amucu

KOMIUIEKCHOTO  4YHcia. ApuMeTHYecKne orepandd ¢ KOMIUIEKCHBIMH — YHCIIaMHU.

N300paxeHne KOMIIEKCHBIX 4YHCEI Ha KOOpIWHATHOW miockoctu. Dopmyna Myaspa.

KopHu n-oii creneHu W3 KOMIUIEKCHOTO 4Mcia. [IpuMeHeHue KOMIUIEKCHBIX YHuCeN ISt

petieHus GU3NIECKUX H TEOMETPUUSCKUX 3aad.

YpaBHeHUs1 1 HEPABEHCTBA



Cucrema U COBOKYITHOCTh YPaBHEHUH M HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
cieaCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IOMOIIBIO TPUTOHOMETPUYECKOH
OKpY>XHOCTH. PellieHue TpuroHoMeTpu4ecKiX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS 10KA3aTEeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS] CUCTEM U COBOKYITHOCTEH pallMOHAJIbHbBIX, UPPALMOHANIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YPABHEHUI.

VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpuMeHeHrne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEIICHHUI0O MAaTeMaTHYECKUX 3a1ad U
3aJad M3 pa3zIMuyHbIX OO0NacTel Hayku W peaJbHOW JKU3HU, HHTEpHpeTalusi MHOJy4YEHHBIX
pe3yJIbTaTOB.

DOyHKIUM U rpadpuku

I'padux xommnosuuuu QyHkuui. ['eomerpuueckue oOpas3bl ypaBHEHHUH W HEpaBEHCTB Ha
KOOPAMHATHOH IJIOCKOCTH.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKH.

I'padrueckue MeTo/bl pelieHusl ypaBHEHUI U HepaBeHCTB. [ paduyeckre MeTo bl pereHus
3aJ1a4 ¢ mapaMeTpamH.

Hcnonb3oBanue rpapukoB (GYHKIMH JUIs HCCIEIOBAHUS IPOLECCOB U 3aBUCUMOCTEH,
KOTOpbIE BOHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATIbHOM KU3HU.

Hauyana maTeMaTH4eCKOr0 aHAJIN3a
[IpumeHeHre NPOU3BOAHON K UCCIEAOBAHUIO (YHKUUMH Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxosxnenne HauOoJIbIIero 1 HAMMEHbIIET0 3HAYeHUH HeNIPephIBHOM (PyHKIIMHM Ha OTpE3Ke.

[IpumeHeHre TNPOU3BOAHON Ul HAXOXKJAEHUS HAWIYyYIlIEero peHieHHs B IPUKIIaJHbBIX
3ajjavax, Uil ONpEeAeNeHHs CKOPOCTM M YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMysiIod win
rpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. IlepBooOpasHble 31€MEHTapHBIX
¢ynkuuii. [IpaBuia HaxoXaeHHs IEPBOOOPA3HBIX.

Wuterpan. I'eomeTpudeckuil CMBICI HWHTErpaja. BpluucieHne onpenenéHHoro MHTErpajia Io
dbopmyne Hrrotona—JleitOnuna. [lpumenenne wHTerpana st HaAXOXACHHUS TUIOMANCH TUIOCKHX
¢buryp u 06bEMOB reOMETPHUUECKUX TEJI.

[Tpumepsl pemieHuil aAuddepeHnnanbHbIX ypaBHEHUH. MaTtematnueckoe MOAETUpOBaHUE
peabHBIX MPOLECCOB C MOMOIIBIO AU(PepeHIINaTbHbIX YPaBHEHUH.

Ilnanupyembie o0pa3oBaTe/ibHbIE Pe3yJabTAThI
JIMUHOCTHBIE PE3YJIBTATHI

JIM4YHOCTHBIE pe3yjibTaTbl OCBOCHHA NPOrpaMMbIL y‘-ICGHOFO npeamMeTa
«MaremaTuka» XapPaKTCPUIYIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKJIAHCKOM MO3MLUK  OO0yyaromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOro oOIIecTBa, MPEACTaBICHUEM O MATEeMAaTHYECKUX OCHOBAX
(YHKIIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHUH, TNpoueayp TIpakIaHCKOro oOIiecTBa
(BBIOOpPBI, ONPOCHI M Tp.), YMEHHEM B3aWMOJICHICTBOBaTh C COIMAJIbHBIMH HMHCTUTYTaMH B
COOTBETCTBHUH € MX (QYHKIMAMHU M Ha3HAYEHUEM.



HanI/IOTI/I‘IeCKOC BOCIIMTAHMEC:

c(hOpMUPOBAHHOCTHIO POCCUHUCKON TPAKIAHCKONW MACHTUYHOCTH, YBOKCHHS K MPOILIOMY U
HACTOSIIEMY POCCHIICKOM MaT€MAaTHKH, LIEHHOCTHBIM OTHOLICHHEM K JOCTHXKEHHUSM POCCHHCKHX
MAaTEMaTUKOB M POCCUMCKOM MaTEMAaTHYE€CKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX JIOCTHKCHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax YKOHOMUKH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapona; c(HOpMHUPOBaHHOCTHIO
HPAaBCTBEHHOT'O CO3HAHUSI, ITUYECKOTO IOBEJICHUS, CBS3aHHOTO C IMPAKTHYECKUM MPHUMEHEHHEM
JTOCTIDKEHUH HAyKd M JICATEIbHOCTHIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYMBOTO OYIyIIEro.

IcTeTHYeCKOEe BOCIIUTAHHUE:

3CTCTHUYCCKUM OTHOIICHUEM K MHupy, BKJIIO4as 9CTCTUKY MAaTEMATHYCCKHUX
SaKOHOMepHOCTeﬁ, O6L€KTOB, 3a1a4, peH.IeHPIﬁ, paCCY)KﬂeHHfI; BOCIIPUUMYHNBOCTBIO K
MAaTEMAaTUYCCKHUM ACIICKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIUTAHHE:

C(bOpMPIpOBaHHOCTI)IO YMCHUA NPUMCHATH MaTEMATUUCCKNUEC 3HAHWA B MHTCPECAX 3JOPOBOTO
1 0e30IacHoro 06pa3a JKU3HH, OTBCTCTBCHHOI'O OTHOLICHHUA K CBOEMY 3J0POBBRO (SI[OPOBOC
IIMTAaHUC, C6aHaHCHp0BaHHLIﬁ PEKUM 3aHATUN U OTAbIXa, peryirsipHad @HSHHGCK&H aKTI/IBHOCTL);
(1)I/I3I/I‘-ICCKOFO COBCPHICHCTBOBAHUS IIPU 3aHATUAX CHOpTI/IBHO'O3,Z[0P0BI/ITGJ'ILHOI‘/JI JACATCIIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYyJdy, OCO3HAaHHWEM LIEHHOCTH TPYAOIIOOMS; MHTEPECOM K pa3nyHbIM chepam
npoecCUOHATLHON JEATENbHOCTH, CBA3aHHBIM C MaTEeMAaTUKON M €€ NMPUIOKEHUSIMH, YMEHHEM
coBeplIaTh 0CO3HAHHBIN BbIOOp Oymymieil mpodeccun U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE
IUTaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY 00pa30BaHHUIO M caMOOOpa30BaHUIO Ha
IIPOTSDKEHUM BCEH JKM3HHM; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHMM NPAKTUYECKUX 3a7ad
MaTEMaTHYECKON HalpaBIE€HHOCTH.

IKOJOrn4YecKoe BOCIUTAHUE:

c()OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYIbTYphl, MOHUMAHUEM BIUSHHUS COIHAIBHO-
SKOHOMHYECKUX IPOLECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
rI100aTBFHOTO XapaKkTepa IKOJIOTUYECKUX MPoOIeM; OpUeHTaIMel Ha TPUMEHEHNE MaTeMaTHIYeCKUX
3HAHUU 7S pelIeHusl 3a7a4 B 00JIaCTH OKPY’KAIOIIEH cpeibl, MIaHUPOBAHUS MOCTYIKOB U OI[EHKH
MX BO3MOYKHBIX MOCIIEICTBUM JJISl OKPYKAIOIIEH CpeIbl.

I_IeHHOCTI/I HAYYHOI'O MMO3HAHUA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTH HAyKHd M OOIIECTBEHHOW MPaKTHKH, MOHMMaHUEM MaTEeMaTU4YeCKOM HayKu Kak chepsl
YEJIOBEUECKOU JESATENbHOCTH, ITAlOB €€ Pa3sBUTHUS WM 3HAYUMOCTH Ul Pa3BUTHUS LIMBUIN3ALINY,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKU U MAaTEMAaTHYECKOW KYJIbTYpOH KaK CPEICTBOM IIO3HAHUS MHPA;



TOTOBHOCTBIO OCYILIECTBIIATH IPOCKTHYIO U UCCIEA0BATENBCKYIO A€ATEIbHOCTD HHAUBUIYAIbHO U B
rpymre.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHSI IMPOTpaMMBbl  yuyeOHOro mpeaMera «MaTeMaTHukay
XapakTepU3ylTCs  OBJIAJICHUEM YHUBEPCAIbHBIMU IMO03HABaTEeIbLHLIMH JIEHCTBHUSIMU,
YHHUBEPCAIbHBIMU ~ KOMMYHUKATUBHBIMH  JCHCTBUSIMH, YHUBEPCAIBHBIMU  PETrYJISITUBHBIMHU
JIEHCTBUSIMU.

1) YHuBepcaabHble IO3HABaTeNbHbIE JeicTBUs, oOecreunBaroT (QopMupoBaHuE 0a30BbIX
KOTHUTHUBHBIX IPOLIECCOB OO0yyarommxcs (OCBOGHHE METOJ0B MO3HAHHS OKPY’KAIOLIEro MHpa;
MIPUMEHEHHE JIOTHYECKHX, HCCIIEI0BATEILCKUX OTepaIuii, yMeHuil pabotaTh ¢ nHopmanmei).

ba3oBble Jlornyeckue AefcTBUA:

BBISIBJISITH W XapaKTEpHU30BaTh CYIIECTBEHHbIC IMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATUI, OTHOLICHUN MEXly TOHATHUSIMU;

dbopMyIUpoBaTh ONpPEAEIICHUS TOHITHIA,

YCTaHABIIMBATh CYIICCTBCHHBIN MPHU3HAK KiIacCH(PHUKAIMU, OCHOBAaHUS ISl 000OINEHUS H
CpaBHEHUS, KPUTEPHUH ITPOBOJAMMOTO aHAJIN3a;

BOCIIPUHUMATh, (QOPMYJIUPOBATH M MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPAUTCIbHBIC W
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIIHE; YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IMPOTUBOPEUYHUs B (akTax,
JAHHBIX, HAOJIOICHUSAX U YTBEPKICHHSIX;

npeyaraTb KpUTEPHUH JJI BBISIBIICHHS 3aKOHOMEPHOCTEN M MPOTUBOPEUHIA;
JienaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOUEHU W, YMO3AKIIOUCHUH IO aHAJIOTHH;

MPOBOAMTH CAMOCTOATEIHHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUN (MIPSAMBIE U OT
MIPOTUBHOTO),

BBICTpAaUBaTh AapryMEHTAIMIO, TPUBOAWTH MPHUMEPhl W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY>KJICHHS ¥ BBIBOIBI;

BBIOMpATh CIIOCOO pelieHrs yuyeOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BaPHAHTOB PEIICHHUS,
BBIOMPATh HAOOJIEE MOIXOIAIINN C YUETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBHUA:

HCII0JTb30BaTh BOMPOCHI KaK HCCIICIOBATEIIBCKIUIT HHCTPYMEHT TIO3HAHHSI,

dbopMynupoBaTh BOMPOCHL, (UKCHPYIOIIME MPOTHBOpEUHe, MpodiieMy, YCTaHABIUBAThH
HCKOMOC€ U JaHHOC, (bOpMI/IpOBaTB FI/IHOTe?)y, apFYMeHTI/IpOBaTI) CBOIO ITO3UIIHMIO, MHCHHUC,

MPOBOAWTH  CAMOCTOSTENHHO  CIUITAHMPOBAHHBIA  OKCIIEPUMEHT, HCCIEIOBaHHE  TIO
YCTaHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IIPOIECCa, BBIIBICHUIO
3aBUCHMOCTEHN MKy 00BEKTaMu, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIICHUS W BBIBOJBI IO Pe3yJIbTaTaM IMPOBEIEHHOTO
HaOIIO/IEHUs, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh TMOTYUYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
00001IIeHMIT;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHUE IMPOIlECcCa, a TaKKe BBIIIBUTaTh MPEATNOIOKEHUS O
ero paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

PabGora ¢ undopmanmeii:



BBISIBIISITh JCPHUIUTHI MH(GOPMAIIMH, JAaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BONPOC M IS
pelIeHus 3a/1a4H;

BBIOMpaTh  MH(GOpMAIMIO W3  HMCTOYHHKOB  Pa3IMYHBIX  THUIIOB, aHAJIW3HPOBATH,
CUCTEeMATHU3WpPOBaTh W  HWHTEPIPETHPOBATH WH(POPMAIMIO PaA3IUYHBIX BHJIAOB U  QopMm
MIPEICTABIICHHS,

CTPYKTYypHUPOBaTh MHPOPMAITUIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax, HIUTFOCTPUPOBATH
rpauvecKu;

OILICHUBATh HAAEKHOCTh HH(DOPMAIIHH 110 CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcajibHble  KOMMYHHUKATHBHbIE IelicTBUS, 00ecne4YuBaIOT
c¢()OpMHPOBAHHOCTH COLUATBbHBIX HABBIKOB 00y4aIOIIUXCH.

OO0menue:

BOCIIPUHUMATh M (POPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUU C YCJIOBHSMHU H UEIIMU
0OIIeHM;

SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MHUCHbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS TI0 X0y PelIeHUs 3aJa4i, KOMMEHTHPOBATh MOJTYYEHHBIN pe3ysIbTarT;

B X0Ji¢ OOCYXIEHHUs 3a/JaBaTh BOMIPOCHI MO CYHIECTBY OOCYKJaeMOW TEMBbI, MPOOJIEMBI,
perraeMoi 3a7a4u, BRICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIOMCK PEIICHHUS;

COTIOCTABJIITH CBOU CYXJCHUS C CYXKJICHUSIMH JPYTUX YUYaCTHUKOB Juajiora, 00OHapyXuBaTh
pas3nuuMe W CXOJACTBO TMO3WIMIA; B KOPPEKTHOH Qopme (opMmynupoBaTh pa3HOTIacHs, CBOU
BO3PAXKEHUS,

NPEJICTaBISITh PE3YNbTaThl PEIICHUs 3aJauM, HKCIEPUMEHTa, HCCIEAOBaHUSA, IPOEKTa;
CaMOCTOSITENTLHO BBIOUPATH (POpMAT BBICTYIUICHUS C YUETOM 3aJ1ad MPE3CHTANNA U OCOOCHHOCTEH
ayJIUTOPHH.

Cotpyannuecrso:

MOHMMATh W WCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATbHONW pabOTHI MpHU
pelieHny yueOHbIX 3a/1a4;

MPUHUMATH II€Jhb COBMECTHOH JEATECIILHOCTH, IUIAHUPOBATH OPTaHHW3AIUI0 COBMECTHOU
paboThl, pactpenensiTh BUILl padOT, TOTOBApUBATHCS, 00CYKIaTh MPOLIECC M Pe3yIbTaT paboThI;
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

y4acTBOBaTh B IPyNMOBBIX (popmax paboThl (00CykIeHus, 0OOMEH MHEHHUSMHU, «MO3TOBbBIE
MITYPMBD) H T.I1.); BBITIOJHATH CBOIO YacTh PabOTHl M KOOPJAHHUPOBATH CBOM JICUCTBUS C APYTUMHU
YlieHaMd KOMaHJbI; OILIEHWBAaTh KAauyeCTBO CBOEro BKIJaja B OOMIMIA MPOAYKT MO KPUTEPHUSAM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) YHuBepcajibHble  peryJasiTUBHbIE nelcTBHS, 00ecedyuBaAIOT
¢GopmMupoBaHne CMBICJOBBIX YCTAHOBOK M )KM3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopranusaunus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHs 3a7ayd, BbIOMPATh CIOCOO pemeHHs ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATH
BapHaHThI pEeUICHUH ¢ yu€TOM HOBOM HH(DOpMaLHH.

CaMOKOHTpPOJIb:

BJIAJICTh HABBIKAMU MO3HABATEIBbHON pedIeKCHH KaKk OCO3HAHUS COBEPIIAEMBIX ACUCTBUI U
MBICIMTENNBHBIX MPOLECCOB, UX PE3yJbTAaTOB; BIAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yibTaTa pelleHrs MaTeMaTUIeCKOM 3a1a4y;



NpEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTh IPH PEUICHUU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, NAHHBIX, HAWJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJbTaTa IeJH U YCIOBUSAM, OOBSCHATh MPUYHHBI JOCTHXKEHUS
WIN HEAOCTH)KEHUS PE3yJIbTaTOB  JEATCJFHOCTH, HAaXOAWTh OMMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoeHne y4eOHOrO Kypca «AnreOpa ¥ Hadala MaTEeMAaTHYECKOTO aHaM3a» JIOJHKHO
o0ecrneunBaTh JOCTHKEHHUE CIEAYIOIUX MTPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTaTOB:
10 kaacce
Yucia 1 BbIYUCICHUSA:
CBOOO/IHO OIEPHPOBATH MOHSATHSAMU: PAIMOHATHLHOE YHCIO, OCCKOHEUHAs MEepUOIUYecKas IpoOb,
MIPOLIEHTBI, UPPALIMOHATIBHOE YHUCII0, MHOKECTBA PALlMOHAIBHBIX U JEHCTBUTEIBHBIX YNUCET, MOYJIb
JIEHCTBUTEIILHOTO YHCIIA;
MPUMEHSTh APOOU M MPOLEHTHI AJSl pElICHUs MPUKIATHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacieil 3HaHul
U peajbHOU KU3HU;
MPUMEHSITh TPUOMKEHHBIC BBIYUCIICHUS, MIPaBUIa OKPYTJIECHUS, TPUKUAKY M OLIEHKY pe3yibTara
BBIYHCIICHHUI;
CBOOOJHO OMEpPUPOBATh MOHATHEM: CTEHEHb C IIENBIM MMOKa3aTelIeM, MUCIOIb30BaTh MOIAXOISIILYI0
dbopMy 3amucu JEHCTBUTEIBHBIX YHUCEN IS PEIICHUS IMPAKTUYCCKUX 3aJa4d U IPEICTaBICHUS
JTAHHBIX;
CBOOOJTHO ONEPUPOBATH MOHITHEM: apU(PMETUUECKUN KOPEHb HATypabHON CTETICHU;
cBOOO/IHO ONEPUPOBAThH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM IMOKa3aTelNeM;
CBOOO/THO OIEPUPOBATH MOHATHAMU: JIOTapru(M YHCIIa, TECATUIHBIE U HATypaTbHBIC JIOTapU(MBI,
CcBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;
OTIEpPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAaHT€HC YHUCIIOBOTO apryMeHTa.
YpaBHeHUs M HEpABEHCTBA:
CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOXIECTBO, ypaBHEHUE, HEPABEHCTBO, PaBHOCHJIHHBIC
YPaBHEHUS U yPAaBHEHUS-CIIE/ICTBHS], PABHOCUJIbHBIE HEPABEHCTBA;
MPUMEHATh PA3JIMYHbIE METOJABI PEHICHUSI PAIMOHAIBHBIX U JPOOHO-pAIMOHAIBHBIX ypaBHEHUH,
MIPUMEHATHh METOJ UHTEPBAJIOB ISl pELLIEHUSI HEPABEHCTB;
CBOOOJTHO OMEPHPOBATH TMOHITHUSAMHU: MHOTOWIEH OT OJHOM MEPEeMEHHOW, MHOTOWIECH C IEIbIMU
KodhduUllMeHTaMl, KOPHU MHOTOYJICHAa, NPUMEHSTHh JAelieHHe MHOTO4YWIeHa Ha MHOTOWIEH C
ocTaTkoM, TeopeMy be3y u teopemy Buera s pemienus 3aaay;
CBOOOJIHO OMEpUPOBATh MOHATHUSMHU: CHCTEMa IUHEHHBIX ypaBHEHUH, MaTpulla, OMpPEIEIUTETh
MaTpUIlbl 2 X 2 U €ro reOMETPUUECKUN CMBICII, UCIIOJIH30BaTh CBOMCTBA ONMPEACIUTEN 2 X 2 s
BBIYMCIICHUS] €r0 3HAYEHUs, NPHUMEHSTh ONPEACIUTENN Jis PEHIeHUS CHUCTEMBbl JMHEHHBIX
ypaBHEHUN, MOJEIHPOBATh pealbHbIE CUTYaIlMH C TIOMOIIBIO CHUCTEMBI JIMHEWHBIX ypaBHEHUH,
HCCIEA0BAaTh MOCTPOECHHBIE MOJENHM C MOMOIIBI0O MATPHI] U ONpEAENUTENEH, UHTEPIPETUPOBATD
TTOJTYYEHHBIN pe3yJIbTaT;
WCIIONIb30BaTh CBOMCTBA JEHCTBHI C KOPHAMH MJii TPEeoOpa3oBaHUs BBIPAKCHHI, BBITIOIHATH
npeoOpa30BaHMs YUCIOBBIX BRIPAKECHHH, COJEPKAIINX CTETICHU C pallUOHATIBHBIM ITOKA3aTeJIeM;
UCIOJIb30BaTh CBOMCTBA Jorapu(MoB It MPeoOpa3oBaHUsl TOTapHUPMUUECKUX BhIPAKECHHUIA,
CBOOOJTHO OIEpUPOBATh MOHATHSMHU: HPpPAIMOHAIBbHBIC, TOKA3aTebHBIE M JIOTApU(PMUUYECKUC
YpaBHEHUS, HAXOJIUTh MX PEIICHHUS C TMOMOIIbIO PABHOCHUIIBHBIX IMEPEXO0JI0OB WU OCYIIECTBISA
MIPOBEPKY KOPHEW;
MIPUMEHSITh OCHOBHBIE TPUTOHOMETpHUUYECKHE (HOPMYIIBI I MPE0OPa30BaHMs TPUTOHOMETPUIECKIX
BBIPAKCHMUII;
CBOOOJHO OMEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHITh HEOOXOIMMBIE
(bopMyIIbI 1715 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;



MOJICJINPOBaTh pEalbHbIC CUTYallUd Ha SI3bIKE alreOpbl, COCTaBJIATh BBIPAKEHMs, ypaBHEHH,
HEpaBEHCTBA 110 YCJOBUIO 3a/lauyM, HCCIEAO0BaTh IOCTPOCHHBIE MOJEIH C HCIOJIb30BaHHEM
anmapara anreopsl.

DyHKIUUHA U IPaGUKH:
CBOOOJHO ONEpUPOBATH MOHATHAMU: (PYHKIMS, CIOCOOB! 3afaHus (PYHKLIMH, B3AUMHO OOpaTHbIE
byHKIMH, KOMIO3UIMS QyHKIUH, rpaduk (yHKIUHN, BHIIOIHITH JIEMEHTapHBIE PeoOpa3oBaHMs
rpaukoB PyHKIUI;
CBOOOJHO OIEPUPOBATH MOHATHUAMHU: OOJIACTH ONPENEICHUS M MHOXKECTBO 3HAUCHHH (yHKIHH,
HYJU (QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
CBOOOJHO ONEpUPOBATh MOHATHAMH: YETHBIE W HEUYETHBIC (DYHKUUH, MEPHOAMUYECKUE (YHKIIHH,
IIPOMEKYTKH MOHOTOHHOCTH (PYHKIMM, MAakCUMyMbl M MHUHUMYMBbl (QYHKIMH, HauOoibllee U
HaMMEHbIIee 3HaYeHNEe (PYHKIUHU Ha TIPOMEKYTKE;
CBOOOJHO OIEPUPOBAThH MOHATUAMU: CTENEHHAs (PYHKIMSI ¢ HATYypaJbHBIM U LIEJIBbIM I10Ka3aTelleM,
rpaduK CTENEHHOW (PYHKUUHU C HATYPaJIbHBIM U LENBIM ITOKa3aTeseM, TpaduK KOPHS N-0i CTENCHU
KaK (pyHKIMM 0OpaTHOM CTENEHU C HATYpaJbHBIM I10Ka3aTeNIEM;
OTIEpPUPOBATH TMOHATUSAMH: JHHEHHAs, KBajpaTHYHas W JpOoOHO-TMHEWHas (DYHKIMH, BBIIOJIHSITH
3JIEMEHTApHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX I'Pa(HKOB;
CBOOOTHO OTIEPHPOBATH MOHATUSAMU: TIOKA3aTeNbHas U JorapuMuyuecKkasi GyHKINHU, KX CBOWCTBA U
rpaduKu, UCIOIB30BATh UX I'PapUKH JUIs PELICHUs yPaBHEHU;
CBOOOJHO  ONEpUPOBATh  TOHATHSAMHU: TPUTOHOMETPHUYECKAs  OKPYKHOCTb,  OIpENEICHUE
TPUTOHOMETPHUUECKUX (DYHKIIMHA YHUCIOBOTO apryMeHTa;
UCTOJIB30BaTh rpaduku QYHKIHMNA IS UCCIIEOBAHUS MPOLECCOB M 3aBHCUMOCTEH MPH PEUICHUU
3ajja4 U3 JPyrux y4eOHBIX MPEIMETOB U PEaJbHOM JKMU3HHU, BbIpaXaTb (OpPMYyJIaMu 3aBUCUMOCTHU
MEXy BETMYMHAMU;

Hauyana MmaTeMaTH4eCKOro aHAJIM3a:
CBOOOJTHO OTIEPHPOBATH MOHATUSAMHE: apHPMETHIECKAst U TeOMETPHUYECKast IPOrpeccHsi, 0ECKOHEYHO
yOBIBarolasi reoMeTpuueckass Hporpeccus, JUHEHHBIH W SKCHOHEHIMAJIbHBIA poCT, (opmyia
CIIO’KHBIX TIPOIICHTOB, IMETh MIPECTABICHUE O KOHCTAHTE; NCIIOJIh30BATh MMPOTPECCHHU TS PEIICHUS
peanbHBIX 3a/1a4 NPUKIIAJHOTO XapaKTepa;
CBOOOTHO OTIepPUPOBATH TTOHSATHUSIMH: MIOCJIEIOBATEIBHOCTb, CTIOCOOBI 3aJIaHHsT
MoCJe/10BaTeNbHOCTEH, MOHOTOHHBIE U OTPAHWYEHHBIE IOCIEI0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS MaTEMATUIECKOTO aHaJIi3a KaK aHaiun3a OECKOHEYHO MaJIbIX;
CBOOOJIHO OTIEPUPOBATH MOHATHAMM: HENpPEpbIBHbIE (PYHKIIMHU, TOUKHU pa3pbiBa rpaduka (GyHKINH,
aCUMITOTHI rpaduka QyHKINH;
CBOOOJHO ONEpHpOBATh MOHATHEM: (DYHKIMS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHSATh CBOWCTBA
HETPEPBIBHBIX (DYHKIMIA 111 pelIeHUs 3a1ay;
CBOOOJHO OINEpHUPOBaTH MOHATUSAMU: IEpBas U BTOpas NMPOU3BOJHBIE (DYHKIMM, KacaTelbHas K
rpaduKy QyHKUIUU;
BBIUUCIISATH MPOU3BOJHBIE CYyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIMH IBYX (YHKUUH, 3HATh
MIPOM3BOJIHBIC JIEMEHTAPHBIX (PYHKIINH;
UCIOJIb30BATh TEOMETPUUYECKUM U (PU3UUECKUI CMBICT MPOU3BOIHOM /IS peILIeHHs 3a/]1a4.

MHoskecTBa U JIOTHKA:
CBOOOJTHO ONIEPUPOBATH MOHATHIMHU: MHOXECTBO, OTIEpallli HaJl MHOXKECTBAMH;
WCTIOJh30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUisi ONHCAHUS pEajbHBIX IPOIECCOB H
SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;
CBOOOJTHO OIEPHUPOBATH TOHATHAMH: OIpEIeNieHHe, TeopeMa, ypaBHEHHE-CIIEJCTBHE, CBOHCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

11 knace

Yuciia ¥ BBIYUCICHUSA:
CBOOOJTHO ONEpUPOBATh MOHATHSIMHU: HATYpPaJTbHOE W IEJIO€ YHCIO0, MHOXKECTBA HATYPaJTbHBIX H
LEJIBIX YHUCEJI, UCIOIb30BaTh NMpHU3HaKu aenumoctd tenbix uyucen, HOJ m HOK narypanbHbIX
qucen Ui PelleHns 3a1a4, IPUMEHATh anroput™ EBkinnaa;



CcBOOO/JIHO ONEpUPOBATH MOHATHEM OCTaTKa IO MOJYJIO, 3alKChiBaTh HaTypalbHbIE 4HCIa B
Pa3TMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS;
CBOOOJIHO OMEpPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMILUIEKCHBIX YHCEIl,
MIPEJICTaBIATh KOMIUICKCHBIE YHCIIA B allreOpandecKoi U TPUTOHOMETPHUECKOH (hopMe, BBITIOIHSATh
apudmeTryecKue onepaiu ¢ HUMU U U300pakaTh Ha KOOPIMHATHON TJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:
CcBOOOJHO OIEpPUPOBaTh MOHATUSMU: HUpPpPALMOHATbHBIC, IOKa3aTellbHble U JorapudMuyecKue
HEPaBEHCTBA, HAXOAUTh UX PEIICHHS C TOMOIIIBIO PABHOCUIIBHBIX MIEPEXOIOB;

OCYHIECTBIISITH OTOOP KOPHEW MPH PEIIEHUH TPUTOHOMETPUYECKOTO YPABHEHHUS,

00x0uMBbIe (POPMYJIIBI IJIsl PEUICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUIECKIX HEPABCHCTB;
CBOOOZIHO OIEpPUPOBaTh MOHSATHUSMHU: CHCTEMa M COBOKYIMHOCTh YpaBHEHMM W HEpPaBEHCTB,
PAaBHOCUJIbHBIE CHUCTEMbI U CHUCTEMBbI-CJIEICTBUS, HAXOJUTh PEIICHHUS] CUCTEMbl U COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHAIIBHBIX, TOKa3aTeNbHBIX U JIOTapU(MUYECKUX YPaBHEHUN U HEPABEHCTB;
pemars  palMoOHANbHBIC,  HPPAMOHAIBHBIE,  [OKa3aTelbHBbIC,  Jorapupmuueckue
TPUTOHOMETPHYECKHE YPAaBHEHUSI U HEPABEHCTBA, COEepKAIlUe MOy U TTapaMeTphI;
MPUMEHATHh Tpaduueckue METOAbl IJisi pPelIeHUs YPAaBHEHHH W HEPABEHCTB, a TaKXKe 3ajad ¢
napameTpamu;
MOJICJIUPOBATh pEAbHBIC CUTyalldd Ha S3bIKE anreOpbl, COCTABISATH BBIPAKCHHS, YPAaBHEHMS,
HEpPaBEHCTBA M HX CHCTEMBbI IO YCIOBHUIO 3aJaud, HCCIEA0BaTh TMOCTPOCHHBIE MOJEIH C
WCIIO0JIb30BaHUEM alllapaTta aireopsl, HHTEPIPETUPOBATH MOIYYCHHBIN pe3yibTarT.

DOyHKUUM U rpadpuku:
CTPOUTH TpaUKU KOMITO3UIUU (YHKIIUH C TMOMOIIBIO 3JIEMEHTAPHOTO HCCIICIOBAHUS M CBOHCTB
KOMITO3UIINH JIBYX (DYHKIIUK;
CTPOUTH FEOMETPUUECKHE 00pa3bl YpaBHEHUN U HEPABEHCTB Ha KOOPJAMHATHOU IJIOCKOCTH;
cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpadUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;
MPUMEHSITh (DYHKIUU JJI1 MOJICITHPOBAHUS M HCCIICIOBAHUS PeaTbHBIX IMPOIIECCOB.

Hauyana maTeMaTH4yecKoro aHajimn3a:
WCIIOJIH30BaTh MPOU3BOIHYIO JJIS UCCIIEOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI;
HAXOJUTh HAUOOJbIIIEe U HANMEHbIIIee 3HaYeHHsI (PYHKIIMY HEMPEPHIBHON Ha OTPE3KE;
WCII0JIH30BaTh MPOU3BOIHYIO I HAXOXKACHHUS HAUTYUIIEro PelieH!s B MPUKIIATHBIX, B TOM YHUCIIE
COLIMAJIBHO-9)KOHOMUYECKUX, 3aJaydax, [Js ONpEICICHUs] CKOPOCTH M YCKOpPEHHUs Ipoliecca,
3aIaHHOTO (POPMYJION MJTH TpadUKOM;
CBOOO/JIHO OMEpPUPOBaTh TOHATUSAMU: TEPBOOOpA3HAs, OMPENCNEHHBI WHTErpan, HaxoIuTh
nepBooOpa3Hble JJEMEHTAPHBIX (YHKIUA W BBIYUCIATH HHTErpas 1o dopmyne HproToHa—
JleiiOHmma;
HaxOJIUTh IJIOIIAIN TUIOCKUX PUTYP U OOBEMBI TEJ C TOMOIILI0 HHTETPAJIA;
UMETh TpPEACTaBICHHE O MaTeMaTHYeCKOM MOJETUPOBAHMM Ha TMPUMEPE COCTABIICHUS
mudepeHIMaTbHBIX YPaBHEHUI;
peliaTh MPUKIAIHBIC 3a/1a49H, B TOM YHCJIE COIUAITBHO-I)KOHOMUYECKOTO B (PU3UIECKOT0 XapakTepa,
CpeICTBaMH MaTEMaTUYECKOTO aHaIN3a.

TeMaTH4yeckoe MVIAHMPOBAHUE

Ne HanmenoBanue TeMbI KommuectBo | OCHOBHBIE BUIBI IEITEILHOCTH
n/n JacoB
10 xaacc
1. MHOX€ECTBO IENCTBUTENBHEIX | 24 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN
ypcesl. MHOrO4JIeHHI. anmapar Ui ONMCAHMS XOJa pelIeHUs
PannonansHbIe ypaBHEHUS U MaTeMaTUYeCKUX 3a/ad, a TAaKKe PeaTbHBIX
HepaBeHCTBA. CUCTEMBI MPOLIECCOB U SBJICHUM.
JIMHENHBIX YPaBHEHUN
OnepupoBarh MOHSATUSMU: PALHMOHATIBLHOE
9HUCII0, OECKOHEYHAS IEPUOUIECKAs TPOOb,




IIPOLIEHTHI; UpPpalMOHAIbHOE u
JIEHUCTBUTEIBHOE YHCJIO; MOJZyJIb
JIEICTBUTENLHOTO YHMCIIA; UCIIOIb30BaTh ATH
IIOHSATHS IIPU NPOBENCHUU PACCYKICHUU U
JIOKa3aTeibCcTB, TMPUMEHATH  JpoOH U
IIPOLIEHTHI JUIsl PEIICHUS IPUKIIAJHbIX 331a4
U3  pPa3M4YHBIX OTpacieyd 3HaHUU U
peanbHON KU3HU.

Hcnons3oBats npUOIMKEHHBIE
BBIUUCIICHMUS, IIpaBUiIa OKpYTJIeHUH,
HPUKUAKY u OLIEHKY pe3yJipraTta
BBIYMCIICHHI.

[IpuMeHsTh pa3nuyHbIE METOABl PEIICHUS
pallMOHANBHBIX U APOOHO-PALMOHATIBHBIX
YPaBHEHUH; a TAKKE€ METOJl UHTEPBAJIOB JJIs
pEILIEHUs] HEPABEHCTB.

OnepupoBaTh MNOHATUSMU MHOTOYIEH OT
OJIHOW NEPEMEHHOMN, €r0 KOPHH; IPUMEHSATh
JICJICHHE MHOTOWIEHa Ha MHOTOWIEH C
ocTaTkoM, TeopeMy be3y m teopemy Buera
JUIsl pELICHUs 3a1a4.

OnepupoBatb HOHATUSIMH: cucrema
JIMHEUHBIX ypaBHEHUH, Marpuiia,
OIIPEIEIUTENDb MATPHULIBIL.

Hcnonp30BaTh CBOMCTBA ONPENEIUTENSA 2 X
2 sl BBIYMCIIEHUST €ro  3HA4YeHMs,
IPUMEHSTh ONPEACIUTENN JJIsl PEIICHUs
CHUCTEMBI JINHEVHBIX YPaBHEHUM.
MonenpoBaTb peajbHBIE CUTyallUH C
ITIOMOIIBIO CHCTEMBI JIMHEHMHBIX YPaBHEHUH,
UCCIEN0BATh  IIOCTPOEHHBIE MOJEIU C
IIOMOIBI0  MAaTpUIl M  ONpPEACINUTEINEH,
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyIbTaT

OyuHkmu 1 ux rpaduky.
CrenenHas GyHKLUSA C
IeJIBIM TTOKa3aTeneM

10

OnepupoBaTh  MOHATUAMM:  (DYHKIUS,
crnocoObl  3a7aHusl  (YHKIHMM; B3aUMHO
oOpaTHbIe byHKINH, KOMIO3UILIMS

¢byukuuii, rpadpuk QyHKOMH, O0OJACTb
OTpENeNeHNnsT W MHOXECTBO 3HA4YeHUH
byHKUMY, HYIM (QYHKIOUH, [OPOMEXKYTKH

3HAKOTIOCTOSTHCTBA,; JIMHEWHas,
KBaJlpaTH4Has, IpoOHO-THHEHHAs u
CTerneHHast (PyHKINU.

BoinonHATh AJIEMEHTapHbIE

npeoOpa3zoBanus rpadukoB QyHKINH.
3HaTh U yMETh JOKa3bIBaTh YETHOCTH HIIU
HEUYETHOCTh  (QYHKIMH, TEPHOIMIHOCTH
byHKIHY, HaXOJIUTh IPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMH, MaKCHUMyMBI |
MUHUMYMBl ~ (YHKLIMH, HaubOosbliee U
HaVMEHbIIIEe 3HaueHWe (QYHKIUH  Ha
MIPOMEXKYTKE.

@opmynupoBaTh M WIIIOCTPUPOBATH




rpadudecku CBOICTBa JIMHENHOM,
KBaJ[paTUYHOM, TPOOHO-TTMHEMHOU Hu
CTETIeHHOU (YHKIHH.

Bepakate  GopMynamMu  3aBHCHMOCTH
MEXy BETMYMHAMHU.

3HaTh ONpEAETICHUE M CBOICTBA CTENCHHU C
IIEJIBIM [TOKa3aTeseM;

HOX OIS0 bopmy 3amucu
NEHCTBUTENBHBIX YHMCEN ISl PELICHUs
NPAaKTHYECKUX 3a7ad W [PEACTaBICHUS
JTAHHBIX

Apudmerndeckuii KOpeHb n-
Ol CTETICHHU.
HppanuonansHble ypaBHEHUS

15

dopMyITUpPOBaTH, 3aMuChIBaTh B
CUMBOJIMYECKOW (OpME H HCIOIH30BAThH
CBOWCTBA KOpHS N-O0Ml  CTENEHW IS
npeoOpa3oBaHMs BRIPAKEHUH.

Haxogute  pemenuss  MppanMoOHAIbHBIX
YPaBHCHHH C TIOMONIBIO PABHOCHIBHBIX
MEPEeXO0/I0B WM OCYUIIECTBISII TMPOBEPKY
KOpHEH.

Crpouts rpaduk (QyHKIMH KOpHS n-oif
CTCTIICHH Kak OOpaTHOH Jis  (PYHKIHH
CTEMNECHH C HATYPAJIbHBIM MOKA3aTeleM

[TokazarenpHast PYHKITHSL.
[TokazarenbHbIC ypaBHEHUS U
HEpaBEHCTBA

12

@opMyIHMpOBATh OINPEACICHUE CTEIEHU C
palMOHAaIbHBIM IIOKA3aTEIIEM.

BeimonuATe  mpeoOpa3oBaHUs  YMCIIOBBIX
BBIDAKECHUM, COACpKAIIUX CTEIIEHH C
palOHAIBHBIM ITI0KA3aTEIEM.
Hcnonb30Bathk U(POBBIE pECypPChI

JUIST TIOCTpOEHUsI TpaduKa MOKa3aTeIHLHOU
(YHKINU ¥ U3y4eHUs €€ CBONUCTB.
Haxonuts peuenus ITOKa3aTEeNbHBIX
YpPaBHEHUHU

Jlorapudmuueckas GyHKUUS.
Jlorapugmuueckue
YpaBHEHHUS U HEPABEHCTBA

18

JlaBatb ompexaeneHue jorapuma 4ucia;
JECATUYHOTO M HAaTYpaJIbHOTO Jiorapudma.
Hcnonp3oBaTh cBOMCTBaA JOrapupMoB is
npeoOpa3oBaHus JOrapupMHUECKUX
BBIPAKCHUI.

Crpouts rpadpuk  JorapupmMuyUecKon
GbyHKIUN Kak 00paTHOM K MOKa3aTelbHON U
UCMOJIb30BaTh CBOMCTBA JiorapuMU4IecKoi
GyHKIUY 1715 peieHus 3a1a4.

Haxonute pemeHus JiorapuMuUYecKux
YpaBHEHHWI C TOMOUIbI0 PAaBHOCHIIBHBIX
NEPEeX00B WJIM OCYLIECTBISISI TPOBEPKY
KOpHEH

Tpuronomerpuueckue
BBIPAXXEHUS U YPABHEHUS

25

I[aBaTL OIpCACIICHUA CHHYCAa, KOCHUHYCA,
TaHI'€HCa u KOTaHT'CHCa YHUCIOBOI'O

apryMeHTa; a TaKxke apKCUHYCa,
apKKOCHHYCa M apKTaHI'€HCA YHCIIA.
IIpumeHATH OCHOBHBIE

TPUTOHOMETPUYECKHE dbopMyIbI TUISt
npeoOpa3oBaHus TPUTOHOMETPUUECKHUX




BBIPAKCHUM.

[TpumensTs (HOPMYIIBI TPUTOHOMETPHUH TS
peuieHus OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKHUX YPaBHEHUI

HenpepoiBHble QyHKINN.
[IpousBoaHas

19

OmnepupoBatb TOHSITUSIMHU:
MOCJIEZI0BATEIBHOCTh, CIOCOOBI  3aJaHUS
MOCIICIOBATEIPHOCTEH;  MOHOTOHHBIE |
OTpaHUYEHHBIC MOCIIEI0BATEIbHOCTH;
UCCIIEIOBaTh  IOCJTEIOBAaTEIbHOCTH  HA
MOHOTOHHOCTb M OTPAaHUYEHHOCTb.
[Tonyuyates mpexacraBieHue 00 OCHOBHBIX
ujesx aHaiu3a 0ECKOHEUYHO MaJIbIX.

JaBaTth ompeneneHue apuMEeTHUYECKON W
reoMeTpuyeckoil mporpeccuu. Jloka3plBaTh
CBOIiCTBa apu(MeTHIECKOM u
TFE€OMETPUYECKON MPOrpeccuu, HaXOIUTh
CYMMY WICHOB IPOTPECCUU, & TAKIKE CyMMY
YJIEHOB OECKOHEYHO yObIBatoIIei
r€OMETPUYECKON ITPOTPECCUM.
Hcnonp30BaTh mporpeccuu AJisd PeHICHUS
3aj71a4d MPUKIIATHOTO XapaKTep.

[TpumensTh GOpPMYITy CIOKHBIX MPOILEHTOB
JUTSI PEIICHUS 3a]1a4 U3 PEATbHON MPaAKTUKH

[TocnenoBarensHOCTH U
HpOrpeccuu

OnepupoBaTh NOHATUAMU: QYHKIHS
HEeNpephIBHASI HA OTPE3KE, TOUKA pa3pblBa
(byHKIMHU, acuMITOTa rpaduKa GyHKINH.
IIpuMeHATH CBOMCTBA HEMPEPBIBHBIX
(byHKUIMR 1715 pereHus 3a1a4.
OnepupoBaTh NOHATHSIMHU: TIEpBasi U BTOpast
NPOU3BO/IHbIE QYHKIINU; TOHUMATh
¢bu3nYeCKuil ¥ TeOMETPUUECKHM CMBICIT
IIPOU3BOIHOM; 3alIUCHIBATh YPaBHEHHE
KaCaTeIbHOU.

BbruncnsaTe Ipou3BOAHBIE CYMMBI,
IIPOU3BEICHNUS, YACTHOTO U CIOXKHOU
byHKIUH.

N3y4ath npou3BOIHbIE 3IEMEHTAPHBIX
byHKIHi.

Hcnons30BaTh reOMETPUYECKUI 1
(bu3nUecKuil CMBICI MPOU3BOTHON /ISt
pelieHus 3aaau

[ToBTOpeHue, 06001IeHUE U
CHCTEeMaTH3alysl 3HAHUI:
METO/IbI PEIICHUS 3a/1a4

HpI/IMeHHTL OCHOBHBIC ITOHATUA KypCa
a.nre6pf,1 1 Ha4daJl MaTEMAaTU4ICCKOI' o
aHaJIn3a JJId pCUICHUA 3a1a4 U3 peaﬂBHOﬁ
KHM3HU U JPYT'UX IKOJBHBIX MPEAMCTOB

Hroro
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11 kiaace

1.

Hccnenoanne GpyHKIMiA ¢
MTOMOUIBIO TTPOU3BOTHOM

22

Ctpouth rpaduk KOMIO3UIMUA (DYHKIHMHA
ITIOMOIIBIO AJIEMEHTAPHOIO UCCIEAOBaHUSA U
CBOMCTB KOMIIO3ULUU.

Crpouts TE€OMETPUUYECKHE 00pa3bl
YPaBHEHUN U HEPABEHCTB HA KOOPAVMHATHOU




TUIOCKOCTH.
Hcnonb3oBath MIPOU3BOIHYIO IS
uccieoBaHust (PyHKIIMM HAa MOHOTOHHOCTh
U OKCTPEMYMBI; HaXOJIuUTh HauOoOJbllIee U
HaMMEHbIIEe 3HAYCHUS GbyHKIUN
HENpPEephIBHOM  HAa  OTpPe3Ke;  CTPOUTH
rpadukn  QyHKOMI  HA ~ OCHOBAHHH
MPOBEIEHHOTO UCCIIEIOBAHUSI.
Hcnons3oBats IIPOU3BOIHYIO JUTSL
HAaXOXJICHUS HAWIYYIIEro peuieHus B
NPUKIAJHBIX, B TOM WYHCIIE COIHAIbHO-
HKOHOMUYECKUX, 3aJavax, I
ONpEeNeNeHUs CKOPOCTH M YCKOpPEHHS
mpouecca, 3agaHHoro  ¢GopMyloil  wiH
rpaduKoM.

[Tomy4daTs peacTaBieHue

0 TIPUMEHEHUHU TPOM3BOTHOU B Pa3IHMYHBIX
OTpacJisiX 3HaHUI

[TepBooOpa3Has u uHTErpa

12

OmnepupoBarh MOHATHIMU: TEPBOOOpa3Has
u omnpenenéHHblii  uHTerpayn. HaxonuTsb
NepBOOOPA3HBIE AIEMEHTAPHBIX (QYHKIMNA U
BBIUUCIIAT ~ MHTErpan  no  Gopmyie
Herorona—Jleitbnuua.

Haxonuth 1uomaau miaockux Quryp u
00BEMBI TEJl C MOMOILBIO ONPEAEIEHHOTO
MHTErpaa.

3HaKOMUTHCS C MaTeMaTHYECKUM
MOJICIMPOBAaHUEM Ha npumepe
muddepeHIMaTbHBIX ypaBHEHUH.

[Tomyyats mpejacTaBleHHE O 3HAYEHUU
BBEJICHUS TOHSATHS HWHTErpajla B Pa3BUTUHU
MaTEeMaTHKH.

I'paduku
TPUTOHOMETPUUECKHUX
GyHKIMIA.
Tpuronomerpuueckue
HEpaBEHCTBA

14

Pemate TpuronomeTpudeckue

YpaBHEHHsI ¥ OCYILECTBIISATH OTOOpP KOpHEH
c IIOMOIIBIO TPUTOHOMETPUUIECKON
OKPY>KHOCTH.

[TpumensTh HOpMysbl TPUTOHOMETPUH IS
peuieHus OCHOBHBIX THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB.

HppanunoHanbsHble,
MoKa3aTelbHbIE U
JorapupmMuyecKue
HEpaBEHCTBa

24

[IpumensATh CBOKCTBA IOKA3aTe€IbHOM U
norapudmuueckoil (QyHKIMH K pEHICHUIO
MOKAa3aTeNbHBIX U JIOTApUMUIECKUX
HEpPABEHCTB.

O060ocHOBaTh PaBHOCUIBLHOCTD MEPEXOJIOB.
Pemratp HppaLOHAJIbHBIE u
KOMOMHHPOBAaHHBIC HEpPABEHCTBA, c
MMOMOUIBIO PABHOCUJIBHBIX TIEPEXOJIOB.
Hcnons3oBath Tpaduyeckue METOABI H
CBOMCTBAa BXOJMIIMX B YpPaBHEHUE WU
HEPaBeHCTBO (QYHKIUN IS peIICHUS
3a7a4u

KoMmiutekcuslie yucia

10

OnepupoBaTh NOHSTHUSMH: KOMIUIEKCHOE




YHUCJIO U MHOKECTBO KOMIUIEKCHBIX YUCEIL.
3HAKOMHUTBCS C TpUMEpaMH MPUMEHEHUS
KOMIUIEKCHBIX ~ YHCEeJ  JJisi  peHIeHUus
reOMeTpUYECKUX U (PU3MUECKUX 3a7au

Harypasbnsle u 1iensie yucna

10

OHCpHpOBaTB IMOHATHAMU: HATYypaJIbHOC U
[eJI0€ YHUCIIO, MHOXXECTBO HATYyPaJbHBIX U
OCJIbIX YUCCII.

Hcnonp30BaTh NpU3HAKK JIETUMOCTH LENbIX
yucen;, octatku no moxyito; HOJ u HOK
HATYpaJIbHbBIX YHCEIL.

CucreMsl palliOHaIbHBIX,
UPPAOHATIBHBIX
MOKa3aTeIbHBIX U
Jaorapu(pMHUUECKUX
YpaBHEHU U

12

OnepupoBaTh MOHATHSAMHM: CHCTEMA U
COBOKYITHOCTb YPaBHEHUH M HEPABEHCTB;
pelIeHue CHCTEMbl WM COBOKYIHOCTH;
PaBHOCHUJIBHBIE  CUCTEMBI U CHCTEMBI-
CJIEJICTBUSI.

Haxoguts peleHus CUCTEM U
COBOKYITHOCTEH  L€NbIX  pallMOHAaJIbHbIX,
UPPALMOHAIBHBIX,  II0KA3aTEIbHBIX WU
JorapuPMHUUECKUX ypaBHEHUH u
HEPABEHCTB.

IIpuMeHATH  CUCTEMBI  YpaBHEHHMM K
PELICHUI0 TEKCTOBBIX 3aJa4 U3 Pa3InYHBIX
oOnactel 3HaHUM M peanbHON IKU3HU;
MHTEPIPETUPOBATH ITOTYYECHHBIE PELICHHUS.

3aauu ¢ napaMeTpamu

16

Br16upath croco6 pelieHus
panroOHAIbHBIX, UppalMOHAIIbHBIX,
MOKa3aTeIbHBIX,  JIOTAPUPMHUYECKUX U
TPUTOHOMETPUUYECKUX YPaBHEHUH

M HEpaBeHCTB, COJEpPXKAIIUX MOAYIH U
napamMeTphl.

[TpuMeHsTHh TpapuUecKue U aHATUTHIECKUE
METOABl JUIi pelleHus YpaBHEHUH U
HEpaBEHCTB C TlapaMeTpamMH, a TaKKe
UCCIIe/IOBaHHe byHKIMHA METO/1aMHU
MaTeMaTU4eCKOro aHaIn3a.

Ctpouth M HCcIeroBaTb MaTeMaTUYeCKHe
MOJIENI PEANBHBIX CHTYallMid C TIOMOIIBIO
YpaBHEHHH, HEPaBEHCTB M CHCTEM C
nmapaMmeTpamu

[ToBTOpenwue, 06001IIeHNE,
cUCTeMaTH3aIus 3HaHui

16

MopnenupoBaTh peajibHbIE CUTYallMU Ha
A3bIKE anreOpbl, COCTaBIATh BhIPAKEHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110
YCIJIOBUIO 33J1a4M, UCCIIE0BATh
IIOCTPOEHHBIE MOJIEIH C UCIIOJIBb30BaHUEM
anmapara anreOpbl, HHTEpIPETUPOBATh
IIOJIyYEHHBIN pe3yJIbTar.

[TpumeHsTh PyHKINHU U1 MOIETUPOBAHUS
Y UCCJIEI0BAHNS PEAIIbHBIX IIPOLIECCOB.
Pemate mpukiagHele 3a1a4u.

HUroro
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