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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma yuebHOro Kypca «Anredpa U Hayajga MaTeMaTU4eCcKoro
aHanm3a» 0a3oBoro ypoBHs st oOydarommxcsi 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DeepalibHOTr0 TOCYJaPCTBEHHOTO 00pa30BaTeIbHOTO CTaH1apTa CPEIHETO
obOuiero oOpa3oBaHusl, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
MPEIBSIBISEMBbIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIIUNA POCCHUUCKOTO
oOpa3oBanus. Peanmuzamusi mporpamMmbl OOECIIEUMBACT OBJIAJICHUE KJIFOUEBBHIMU
KOMTIETCHIIUSIMH, COCTABISIONIMMHU OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOLIEKYIbTYPHOTO, JIUYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTU 00 YyUaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadayia MareMaTUYeCKOTO aHaIM3a» SBISIETCS OJHUM W3
HanOoyiee 3HAYMMBIX B MPOrpaMMe€ CTapiied IIKOJbI, IMOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIeYMBACT HWHCTPYMEHTAIbHYIO 0a3zy I M3Y4CHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, POPMUPYET JIOTUYECKOE U
a0CTpakTHOE MBINIICHUE YyYalluXxcs Ha YPOBHE, HEOOXOAMMOM JJIi OCBOCHUS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca Yydalluecs OBJAJEBalOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas (GOpMYIUPYET CBOM JOCTHKEHUS B MAaTEMaTHICCKOUN (opme.

Kypc anreGpbl 1 Hayan MaTeMaTUYECKOro aHaIn3a 3aKJIaJbIBaeT OCHOBY JJIs
YCIICIIHOTO OBJIQJICHUS 3aKOHaMHM (PH3UKH, XUMUH, OWOJIOTMH, TOHUMAaHHS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH ¢ OOINEGCTBEHHON >KM3HU, IIO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IMOBCEIHEBHOW KM3HHU. B TOke BpeMs OBIaJcHHE
aOCTpaKTHBIMU W JIOTUYECKH CTPOTMMHM MATEMAaTHUYECKUMHU KOHCTPYKIIHSIMHU
pa3BUBaeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEP)KIIEHUSI, UCTIOIH30BaTh 0000IIEHNE M KOHKPETU3AIHIO, a0CTparupoBaHUE U
aHaIoTHI0, POPMUPYET KPeaTHBHOE U KPUTHIECKOE MBIIUIeHHE. B X0/me n3ydeHus
anreOppl M Hayal MaTEeMaTHYeCKOTO aHalu3a B CTapIIed IIKOJIe ydaluecs
MOJIY9alOT HOBBIA OIBIT PEHICHUS TMPUKIATHBIX 3a/1ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIETICH peasbHBIX CUTYyallMii U HHTEpIpEeTalnH
MOJIYICHHBIX ~ PEIICHWH, 3HAKOMATCA C  NpUMEpPaMH  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTE B TPUPOJE, HAYKe M B HCKYCCTBE, C BBLIAONIUMUCS
MaTEMaTUYECKUMH OTKPHITHSIMU U UX aBTOPAMH.

Kypc oGnamaer 3HaYMTENbHBIM BOCHHUTATCILHBIM TOTCHIIMAIOM, KOTOPBIH
peayim3yeTcs Kak 4epe3 ydeOHbI Marepual, CIoCOOCTBYIOMIMKM (HOPMHPOBAHUIO
HAyJYHOTO MHPOBO33PEHHUS, TaK W Uepe3 cnenupuKy Y4eOHOW MesITeIbHOCTH,



TpeOyromiei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IPOJOKUTENBHOM
KOHLICHTPALlMM BHUMAaHUs U OTBETCTBEHHOCTH 3a IIOJIy4€HHBIN pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anreOpe W HayajgaM MaTeMaTH4eCKOro
aHaJIu3a JIeKUT ACSITeIbHOCTHBIM MPUHIUI 00Y4EHUS.

CrpykTypa Kypca «Anredpa u Hayajla MATEMAaTUYECKOI0 aHaJIN3a» BKIIIOYAET
CIIENYIOIINE CONEPIKATEIBHO-METOANYECKUE JHUHUU: «Uucia W BBIYUCICHUNY,
«Dynkuuun u - Tpadukuy, «YpaBHeHHUST U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro a”anmza», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM HW3Y4alOTCsl Ha IPOTSKEHUH [BYX JIET
oOydeHMs B CTaplllel IIKOJIe, ECTECTBEHHO AOMOIHSIS APYr APyra U IMOCTENEHHO
HAChII[asiCb HOBBIMM Te€MaMu W pasgenamu. JlaHHBIA Kypc  sIBIs€TCA
MHTETPaTUBHBIM, TIOCKOJIBKY OOBEIUHSET B celde coaepKaHhMe HECKOIbKHUX
MaTEeMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHUS, MATEMAaTUUECKUIN aHaIu3,
Teopusi MHOXKeCTB M np. [lo Mepe Toro kak ydamuecsi OBJIaJeBarOT BCE Ooiiee
MIMPOKUM MATEeMaTHYECKUM anmapaTtoM, Y HUX MOcleA0BaTebHO (OPMUPYETCS U
COBEPIICHCTBYETCA YMEHHME CTPOUTh MATEMATHUYECKYID MOJEIb PEATbHOU
CUTyallud, TPUMEHATh 3HaHUS, NOJNyYEeHHble B Kypce «Anrebpa W Hayaia
MaTeMaTUYECKOr0 aHallu3a», Ui PEelIeHUs CaMOCTOSTENBbHO C(HOPMYINPOBAHHON
MAaTeMaTUYECKOW 3a1a4M, a 3aTEM UHTEPIIPETUPOBATH MTOJYYCHHBIA PE3yJIbTaT.

CopepxaTtenbHO-METOANYECKAs JIMHUAS «HuCna M BBIYMCICHUS) 3aBEpILIACT
(opMUpOBaHUE HABBIKOB HCIOIb30BAHUS JACUCTBUTENLHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM Mikojie. B crapmieii mkosie oco0oe BHUMAHHE YIENSIETCS
(OPMHUPOBAHUIO TPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKIIIOYAIOIIUX B CeOs
UCIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JEHCTBUTEIBHOTO YHUCIA, YMEHUE
pPAallMOHAJIBHO BBINOJHATh JEUCTBUS C HUMH, J€JaTh IPUKUIKY, OLECHHUBATH
pesynbrar. OOyyaromiyecs TMOJy4alOT HaBBIKM MPUOIMKEHHBIX BBIUYHUCICHUH,
BBITIOJTHEHUST JEHCTBUU C YHUCIaMH, 3alMUCAaHHBIMU B CTaHAApTHOH ¢dopme,
HCIIOIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUN.

JIunus «YpaBHEHUS M HEPABEHCTBA» PpEaJU3yeTCs Ha MPOTSIKEHUH BCETO
oOydyeHHMsI B CTaplied MIKOJE, IOCKOJBbKY B KaXJOM paslene IporpamMMsl
PElyCMOTPEHO PEIIEHUE COOTBETCTBYIONIMX 3aaady. OOydaroniuecss oBlafeBaoOT
Pa3IMYHBIMHA METONAMHM PEUIEHUs LENbIX, PAalUOHAIBHBIX, WPPALHOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTapU(PMHUECKUX M  TPUTOHOMETPUYECKUX  YpaBHEHH,
HEPaBEHCTB U UX cucTteM. [lonyyeHHble yMEHMs UCIIONb3YIOTCS IIPU UCCIIENOBAHUN
(GyHKIMKA ¢ TOMOUIBIO MPOU3BOJHOM, PEIICHWU MPUKIATHBIX 3a7a4 U 3aJay Ha
HAaXOXKJICHHE HAuWOOJBIIMX M HAUMEHbIIMX 3HadYeHW GQyHKmu. JlaHHas
coJlep)KaTesibHasg JIMHMS BKIIOYAaeT B ce0sd Takke (OpMUPOBAHHE YMEHHUU
BBIMIOJHATh pacu€rbl Mo (opmynaMm, npeoOpa3oBaHUs IENIbIX, PAMOHAIBHBIX,
VPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHHH, a TAKXKE BBIPAKCHUM,



COZEpXalllUX CTENEHU M Jorapupmel. braromaps H3ydeHHIO anreOpandyeckoro
Marepuaiga I[POUMCXOAUT  JAJbHEHIIEE  pPa3BUTHE  AITOPUTMHUYECKOIO U
aOCTpaKTHOrO MBIIUIEHUS YyYaluxcs, (OPMUPYIOTCS HABBIKM JIETYKTUBHBIX
paccykneHud, paboOTl C  CHUMBOJBHBIMM  (opMamH,  HIPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBUCMMOCTEH B BUJE PAaBEHCTB M HEpPABEHCTB. Airedpa
npeuiaraeT  3(Q(EKTUBHbBIE HMHCTPYMEHTHI JUIsl PpEIICHUS MPAKTHUECKUX U
€CTECTBEHHO-HAYYHBIX 3a/a4, HAIJAAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JUHUS «DyHKIMM U TpaduKU» TECHO
NEPETUIETAETCS C APYTHUMU JIMHUSIMU KypCa, IMMOCKOJIbKY B KAKOM-TO CMBICIIE 3a0aET
[10CJIEA0BATEILHOCTD U3y4ECHUS Marepuaia. N3yuyenne CTEIIEHHOM,
MOKa3aTeNbHOM, TIorapu()MUUECKON U TPUTOHOMETPHUUECKUX (DYHKIUN, UX CBOMCTB
U rpauKoB, UCNONb30BaHUE (PYHKIMM JUIs peleHus 3a1ad U3 APYyruxX y4eOHbIX
MIPEAMETOB U PEANBHOU JKM3HHU TECHO CBA3aHO KaK C MAaTEMATUYECKUM aHAIIM30M,
TaK U C PELIECHUEM ypaBHEHUN M HepaBeHCTB. [Ipu »TOM OoJbIIOE BHUMaHHE
yaensiercs (OpPMHUPOBAHUIO YMEHHUS BbIpakaTh (POpPMYIaMH 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBAaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTeIbHON JIMHUK HAlleJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, ITO3BOJIIIOIIMX BBIPAXXaThb 3aBUCUMOCTH MEXIY BEIMYMHAMU B
pa3nuuHON (opMe: aHATUTHYECKOW, Tpaduyeckod u ciaoBecHOW. Ero m3ydenue
CIOCOOCTBYET  Pa3BUTHIO AITOPUTMHUYECKOTO  MBILUICHHS, CHOCOOHOCTH K
0000IIEHNI0 M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxatenbHas JuHuAA «Hayana MareMaTnyeckoro aHajiu3ay MO3BOJISET
CYILIECTBEHHO PACIIUPUTHh KPYr KaKk MareMaTU4YECKHX, TaK M MPUKIAJHBIX 3a7ad,
JOCTYIHBIX 00Y4YaloIUMCs, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTH HCCIIEAOBATh U
CTpoUTh rpaduku (QYHKIUH, ONpenessiTe UX HauOOoJbUIME M HAUMEHbIINE
3HA4YEHMS, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHUs1 IpoueccoB. JlaHHas copaeprkaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOCHMSI MAaTE€MaTHYECKMX MOJENEH pealbHBbIX CUTYalMi,
HaxXOKJICHUSl HAWIYYIIETO DPEIICHUS B IPHUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
DKOHOMHUYECKHUX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMM MaTeMaTHUYECKOIO AHAJIN3A
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOr0, (hOPMaTbHO-JIOTHYECKOTO U KPEAaTUBHOTO
MBIIUIEHUSA, (POPMUPOBAHMIO YMEHUW paAClO3HABaTh MPOSBICHHS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKEe U ucKyccrBe. OOyuwaromuecs Y3HAIOT O
BBIJAIOIINXCS PE3YJIbTAaTax, IOJYYEHHBIX B XOJE pPa3BUTHUA MATEMATHKU Kak
HAyKH, U UX aBTOPaXx.

ConepxkarenbHO-METOANYECKAsA JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
NOCBSILIEHA  JJEMEHTaM TEOPUM  MHOXKECTB. T€OpPETMKO-MHOKECTBEHHBIE
[PEJICTAaBJICHUS] TPOHU3BIBAIOT BECh KYpC IIKOJIBHOW MAaT€MaTHKU WM IMPEAJIararoT



HauOoJee YHUBEPCAIBHBIN S3bIK, OOBEIUHSIIONMN BCE pa3ziesibl MaTEMaTUKU U €€
IPWIOKEHHUM, OHU CBSI3BIBAIOT PA3HbIC MATEMATHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IloaTromy BakHO JaThb BO3MOKHOCTH IIKOJIBHMKY MOHHUMATh TE€OPETUKO-
MHO>KECTBEHHBI SI3bIK COBPEMEHHOW MAaTeMaTHUKW M HCIIONb30BaTh €ro JUisd
BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hayajga MaTeMaTUYECKOro aHalIM3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBBI MaTeMaTH4YECKOrO MOJEIMPOBAaHUSA, KOTOpPBIE IPHU3BaHBI
chopMHUpOBaATh HaBBIKK MTOCTPOCHUS MOZEIIEH pealbHBIX CUTYaLMH, UCCIETOBAHUS
ATUX MOJENIeH C MOMOIIbIO ammapara aareOpsl ¥ MaTEeMaTHYECKOro aHalu3a |
MHTEPIPETAMU TIOJYYEHHBIX Pe3yJbTaToB. Takue 3aaHus BIUIETEHbI B KaXKIbId
13 pa3/ieJoB MPOrpaMMbl, OCKOJIbKY BECh MaTeprall Kypca IHPOKO UCIIOJIb3YETCs
JUISL pelieHusl MPUKIAAHbIX 3a1ad. [lpy pemennn peaabHbIX MPaKTUYECKUX 3a/1a4
y4yaliecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, MCHOJIB30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobsemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJa4 OPraHMU3yeTCsl B IMpollecce M3y4yeHUsl BCeX TeM Kypca «Anrebpa u Hadama
MaTeMaTUYECKOIro aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM MmlaHe Ha H3y4E€HHE Kypca aureOpbl W Hayajl MaTeMaTH4YeCKOro
aHayM3a Ha 0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henmento B 10 kimacce u 3 yaca B
Henemto B 11 kmacce, Bcero 3a gaBa rojma oOyuenuss — 170 4gacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OECKOHEUHbIE  MepuoAndYeckue  apodu. ApudMervyeckue  Omepauud ¢
palMOHANILHBIMU YUCIaMU, TPeoO0pa30BaHus YUCIOBBIX BbIpakeHUH. [Iprumenenue
AapoOel U MPOLIEHTOB Ui PEUICHUs MPUKIAIHBIX 3aJa4 U3 pa3UYHbIX OTpacieu
3HAHUU U peajbHOU KU3HU.

JewicTButenbHble 4uncia. PanMOHaNbHBIE W WppAlMOHAIBHBIE 4YMCIA.
Apudmerrnueckre ornepanuud ¢ JEHCTBUTEIbHBIMU 4YucHaMH. [IpuOnmxEHHbIe
BBIUHCIICHUS, TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PE3YJIbTATa BEIYMCIICHUN.

Cremmienp ¢ 1menbiM  TokaszareneMm. CranmaptHas  (Gopma  3ammcH
JeHCcTBUTENbHOrO 4ucna. Mcnosib3oBaHue  MOAXOAsIie  GopMbl  3amucH
JNEHUCTBUTENBHBIX YUCEN JJsl PELICHHs MPAKTUYECKHX 33Jad W IPEACTaBICHUS
JAHHBIX.

ApupMernyecknii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus ¢
apu(PMETUUECKUMH KOPHSMH HATYPaIbHOU CTEIIEHH.

CHHYyC, KOCUHYC ¥ TaHI€HC YMCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHT€HC YMCIOBOIO apryMEHTA.

YpaBHeHUsS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYJIBL.

VYpaBHEHHE, KOpEHb YypaBHEHUs. HepaBEeHCTBO, pElIEHHME HEPABEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue uenbix v 1poOHO-palliOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Peuienne nppailMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHnEe ypaBHEHHU U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a]1a4
Y 33]1a4 U3 pa3IMuHbIX 00JIaCTEel HAYKU U PEAIbHOM KU3HHU.

DOyHKIMU U TPAPUKHT

OyHkus, crnocoObl 3amaHus ¢yHkuun. [padux dyakuuu. B3aumuHo
oOpaTHble (DYHKIIHH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hymu yskmmm.
[TpoMexxyTKH 3HaAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast GyHKIUSI C HATYpaJIbHBIM U LIeNbIM Noka3aTeneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHHU.



TpuroHomerpuyeckass OKPYKHOCTb, ONPEHACICHUE TPUTOHOMETPUUYECKUX
G YHKIIMNA YUCIOBOTO apryMEHTa.

Hayasia MmaTeMaTn4ecKoro aHajin3a

ITocnenoBarensHOCTH, CIOCOOBI 3aJlaHUsA IIOCJIEN0BATEIBHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIHBHOCTH.

ApudmMernueckas U reoMeTpuueckasi mporpeccun. beckoHeuHo yObIBaroiast
reoMerpudeckas mporpeccus. CyMma OE€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. GopMysna CIOXKHBIX MPOUEHTOB. MCrnosib30BaHME MNPOrPECCUM JIst
pELIEeHHS PeabHBIX 3aa4 IPUKIAIHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, omepanuu HajJ MHOxecTBamH. Jluarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO armapara JJjs OIMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ACTBHE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciaa v BIYUCIEHUSA

Hatypanbheie u niensie yncna. [Ipu3Haky 1e1mMOoCTH HEIbIX YHUCEIT.

CrteneHb ¢ palioOHAJIbHBIM TTOKa3aresieM. CBOMCTBA CTEIICHHU.

Jlorapudm uncna. JleciTHUHbIE U HATypadbHbIE JOTrAPHU(PMBI.

YpaBHeHUsS U HEPABEHCTBA

[IpeoOGpazoBaHue BBIpAKEHUM, COACPKAIIMX JTOrapru(MBbI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPIKALIUX CTENEHU C PalMOHAIbHBIM
[IOKa3aTeJIeM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUH. PerieHne npuKiIagHbIX 3a7a4 C IOMOIIBIO
CUCTEMBI JIMHEHUHBIX YPABHEHUMU.

CuHcTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumMeneHne  ypaBHEHHMM, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3ajlad M 3a7ad M3 pa3IMyHbIX 00JacTedl Hayku M peabHOU
KU3HH.

DOyHKIUHU U TpaPuKH

Oyukmus.  [lepuonunueckue  ¢yHkiuu. [IpoMeXyTkM  MOHOTOHHOCTH
¢yakuuu. Makcumymbl 1 MUHUMYMbl (pyHkiuu. HaumOomnbiiee m HauMeHblliee
3HaueHUEe (PYHKIIMM HA POMEKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TPAPUKHU.

[lokazarenbHas u norapupmuyeckas QyHKIUU, UX CBOMCTBA U rpaduKH.



Hcnonws3oBanue rpadukoB QYHKUIHMN JJIs PEIICHUS YpaBHEHUH W JIMHEHHBIX
CUCTEM.

Ucnonws3oBanue rpadukoB GYHKIUN IS HUCCIIEIOBAHUSI TMPOLIECCOB U
3aBUCUMOCTEN, KOTOpbIE BO3HUKAIOT IPU PELICHUHU 33/]a4 U3 JPYruX y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HH.

Hayana maTteMaTH4eCKOIro aHAJIU3a

HenpepsiBHble pyHKIIMHU. MeTO MHTEPBAJIOB 1JIs PELLICHUS] HEPABEHCTB.

[IpousBonnass  ¢ynkuuu. ['eomerpuyeckuid ©  (QUMYECKUI  CMBICH
ITPOU3BOJIHOM.

[IpousBonHble  dneMEHTapHbIX  (QyHKIuil.  DopMynbl  HAXOXIEHUSA
MIPOM3BOHON CYMMBI, POU3BEACHUS U YACTHOTO (hYHKITUH.

[IpumeHneHre MpOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanOoNbIlero 1 HaMMEHbIEro 3HayeHus: (GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM [JIsi HAXOXKICHUS HAWIYYIIETO pPEIICHUS B
NPUKIIAIHBIX 3a7a4ax, I ONpPENENICHHs CKOPOCTH IIPOLECCa, 3aJaHHOIO
(dopMynoi niaK rpaduKOM.

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

WuTerpan, ero reomMeTrpuueckuili u (u3MvecKkuid cmbicia. Beruucnenue
WHTErpajia o bopmyie Herotona—JleitoHuna.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue ydeOHOro mnpeaMera «MaremaTuka» JODKHO oOecrneunBaTh
JIOCTHKEHUE Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHUs CIEIYIOMIUX JIUYHOCTHBIX,
METaNpeIMETHBIX U TIPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS TMPOrpaMMbl y4eOHOTO mMpeaMeTa
«MaremMaTuka» XapakTepUu3yITCs:

I'paxxpanckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
U OTBETCTBEHHOTO WICHAa POCCHHCKOTO O0OIecTBa, TMPEICTAaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHUMH,
IpoLEenyp TPaKIAHCKOTOo oO0IecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHEM
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIMAMY 1 HA3HAYCHUEM.

[laTpuoTnyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IPask/IaHCKON UIEHTUYHOCTH, YBAKEHUS K
MPOIIJIOMY Y HACTOAILEMY POCCUICKON MaTEMAaTHUKH, [IECHHOCTHBIM OTHOILIEHHEM K
TOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOMN IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTIXKCHHI B JPYrUX HayKax, TEXHOJOTUSX, cdepax
SKOHOMMKH.

JIyXOBHO-HpPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTrO Hapo/a;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEJICHMS,
CBSA3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYAYIIETO.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIOYash ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a;ad, pelIeHu, paccyXJIeHUM;
BOCIIPUMMYHUBOCTHIO K MATEMATUUYECKUM aClEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3n4eCcKoe BOCIUTAHUE:

c(hOPpMUPOBAHHOCTHIO YMEHUS TPUMEHATh MATEeMaTUYECKUE 3HAHUSI B
MHTEpEecax 370pOBOro U O€30MaCHOr0 00pas3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3/IOPOBBIO (370pPOBOE MUTAaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHU U

OTIbIXa, peryJsipHas duznueckas aAKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHNU, npu 3aHATHAX CIIOPTUBHO-03]0POBUTEIBHOU
JESITENIbHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYIly, OCOBHAaHUEM ILIEHHOCTU TPYJO0JIt00Us; UHTEPECOM K
paznuuHbIM  chepaM  mpopecCHOHANBLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oyayumier mpodeccud W Ppealr30BbIBATh COOCTBEHHbBIE JKM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKEHUH BCEH KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEHICHUU MTPAKTUYECKUX 3a7]a4 MAaTeMaTHYE€CKOM HANpaBJICHHOCTH.

DKOJIOTHYE€CKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTHIO HIKOJIOTHYECKOW KYJIBTYpbl, MOHUMAHUEM BIIUSHUSA
COLIMAJTbHO-PKOHOMHMUYECKHUX MPOIECCOB HA COCTOSHUE MPUPOJHON U COLUATBHOM
cCpedbl, OCO3HaHMEM TJO0AJIbHOTO  XapakTepa JSKOJOTMUYECKHX MpodseM;
OpUEHTAaIMel Ha TPUMEHEHHE MAaTEeMaTHYECKUX 3HAHWUW IS PEUIeHUs 3a1ad B
o0JacTH OKpYXKarollel cpepl, IUIaHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEACTBUM JUIs1 OKPYXKAOIIEN CPENBbI.

[leHHOCTH HAYYHOTO MO3HAHMUS:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKH W  OOIICCTBEHHOW TPAKTUKH, IMOHUMAaHHUEM
MaTEMaTUYECKON HayKu Kak c@epbl YelIOBEYECKOW JIeATeTbHOCTH, JTaroB €€
pa3sBUTHS W 3HAYUMOCTH [IJII PA3BUTHS I[MBIIM3AIMHU; OBJIAJCHHEM SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYECKOM KyJIbTYpOW Kak CpeICTBOM IIO3HAHHS MHPA,;
TOTOBHOCTBIO OCYLIECTBISITh MPOEKTHYIO M HCCIEAOBATENBCKYIO NIE€ATEIbHOCTD
WHIUBUIyaJIbHO U B TPYIIIIC.

METAINPEAMETHBIE PE3YJIBTATDI

MetanpeaMeTHbIe pe3ylbTaThl OCBOCHHUS MPOrpaMMBI yd4eOHOro IMpenMera
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OelCMBUAMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oelicmsus, — 00ecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECco8 obyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYHCAIOWe20  MUpa;,  NpuMeHeHue  J102UYEecKUX,
uccnedosamenbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBrie ornueckne nenHCTBUS:

e BBIABIITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMaTHICCKUX
OOBEKTOB, TOHSITHH, OTHOIICHHH MEXIYy MOHATHUSMU;, (POPMYIUPOBATH
OTIpECNICHUs] ~ TIOHSATWH; yCTAHABIWBATh CYIICCTBCHHBIM  TPH3HAK
KJIacCu(UKAIMU, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;



BOCIIpUHUMAaTh, (QOpMYyIMpOBaTb M  NpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAMUTENbHbIE M OTpULATENbHBIC, €IMHUYHBbIC, YAaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISBIATh ~ Mar€MaTHUYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAOJIONECHUSIX W YTBEPKACHUSIX;
npenjaratb  KpUTEPUM  JUIL  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BbIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
VWHIYKTHBHBIX YMO3AKIOUYECHHUM, YMO3AKJIIOUEHUH 10 aHAJIOTUH;
ITPOBOJIUTH CaMOCTOSITEJILHO JOKa3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKAEHUHN (IIPSAMBIE U OT MPOTUBHOIO), BBICTPAUBATh API'YMEHTALIMIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHUS U BBIBOJIBI;

BbIOMpaTh CIOco0 perieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pEIICHUs, BBIOMpAaTh HauOoyiee MOAXOMAIMH € Y4ETOM
CaMOCTOSITEJILHO BBIJICTIEHHBIX KPUTEPHUEB).

BbasoBrle ucciieqoBaTeIbCKUEe TEUCTBU:

UCIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKMI MHCTPYMEHT MO3HAHMS,
(GbopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, MPOOIEMY,
yCTaHaBIMBaTh  HCKOMO€ M  JlaHHOe, (OpMUpPOBaTh  THIOTE3Y,
apryMeHTHUPOBATh CBOIO TMO3UIINIO0, MHEHUE;

POBOJUTH CaMOCTOSITETIbHO CIJIaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIICZIOBAHUE IO YCTAHOBJEHHMIO OCOOCHHOCTEH MaTeMaTH4eCKOro
O0BEKTa, SIBICHUS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENIBHO (HPOPMYIHPOBATH OOOOIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOIIOEHUS, MCCIEAOBAHUA, OILCHUBATH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTAaTOB, BHIBOJOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IPOLIECCA, A TAKKE BBIABUIaTh
MPEINONI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBHSX.

Paborta ¢ undopmanmei:

BBISIBJIATH Ne(ULIHUTHl MHPOpPMALUK, JAHHBIX, HEOOXOIUMBIX I OTBETa
Ha BOIIPOC U JJIS PELICHMS 3a/1a4U;

BbIOMpaTh  MHGOpPMAIMIO U3  UCTOYHHKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(MOPMALIMIO
Pa3IMYHBIX BUIOB U (HOPM IPEICTABICHUS;

CTPYKTYpPHpPOBaTh MH(OpPMAIUIO, MIPEACTABIATH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATh TpaduyecKy;



2)

OLICHUBATh HaAEKHOCTh uHdopmaru o CaMOCTOSITEIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHuxkamug@Hwle Oelicmeus, obecnedugarom

CPOPMUPOBAHHOCMb COYUATILHBIX HABBIKOG 00YVUAIOUWUXCSL.
OoOuenue:

BOCIIpUHUMAaTh M (HOpPMYIUpOBATh CYXKJAECHHUA B COOTBETCTBUH C
YCIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3PEHHUSI B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pEILICHUS 33/1a4ud, KOMMEHTHPOBATh MOJYy4YECHHBIA pE3yJIbTarT;

B X0JIe 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJIeMBbl, pelaeMoil 3a7auu, BEICKAa3bIBaTh UICH, HALIEJICHHBIE HA MOMCK
PELIECHHUS]; COINOCTABJIATh CBOM CYXKACHUS C CYXKICHUSMH JIPYrHX
YYaCTHUKOB JUAJOra, OOHapyXKMBaThb pa3jIMyUe€ W CXOJICTBO MO3UIIUIN; B
KOppeKTHOM popme HopMyarpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;
MPEACTABIATh  PE3YyJibTaThbl  pEUIEHUsS  3aJaud,  OKCIEPHUMEHTA,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALNH U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHHUYECTBO:

3)

NOHMMAaTh W HCMHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH
VHANBUAYAJIbHOW pabOThI IPH pelICHUH yU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOW JIEATEIHHOCTH, IUJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOMN
paboThI, pactipesielisiTh BUIIbI pabOT, TI0rOBapUBATHCs, 0OOCYKIATh MPOIIECC
U pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOIBKHUX JIFOJICH;
y4acTBOBATh B IPyNNoBbIX (hopMax paboThl (00CYxkAeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJIHIATH CBOIO YacThb pabOThl U
KOOPJAMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH]IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJAJa B OOLIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

Yuusepcanonuvie  pezynamuenvie  Oeiicmeus, obecneuusarom

qbopmupaeaHue CMBLCIIO0BbLX YCMAROBOK U HCUZHEHHBIX HABBIKOE JTUYHOCMU.
CaMoopraH Hn3anus.

COCTAaBJIATH INIaH, AJITOPUTM PCIICHUA 3a/iavuu, BBI6I/IpaTB CII0co0 pemicHuA C

y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHPOBATh BapUaHThI PELLICHUH C Y4ETOM HOBOM MH(OpMAIIIH.
CaMOKOHTpOJIb:

BJIQJICTh HaBBIKAMHU  TIO3HABATEJIBHOW pPEQIIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJQJIETh CIOCOOAMHU  CaMOMNPOBEPKH, CAMOKOHTpPOJS Ipolecca U
pe3yJibTaTa pEeleHUs] MaTEMATUYECKOU 3a/1a4H;



e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh IIPH pEUICHUHU
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAWICHHBIX OIMKMOOK, BBISIBIICHHBIX TPYAHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa IeId M YCJIOBUSIM, OOBSICHITH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHKECHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenune y4eOHOro Kypca «Anredpa U Hayaisa MaTeMaTHYEeCKOTO aHAIIN3ay
Ha YpPOBHE CpeaHEero oOmero odpa3oBaHMs IOHKHO OOECIEeYMBATH JTOCTHKCHHE
CIISAYIOIIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB:

10 KVIACC

Yucsia v BBIYHCICHUSA

OnepupoBaTh NOHATUAMH: pAUUOHAIBHOE W JEHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIeCATUYHAsA IpOOb, TPOLEHTHI.

Bomonusate  apudmernyeckue — omnepauMM € palUMOHAJIbHBIMU U
JNEHUCTBUTENbHBIMH YHCTIAMHU.

BbInonHATh pUOIMAKEHHBIE BBIUMCIEHUS, UCTIONB3Ysl MpaBUiia OKPYIJICHMS,
JIeNaTh MIPUKHUJIKY U OLICHKY pe3yJIbTaTa BEIUYNCICHUMN.

OnepupoBaTh NOHATUSMU: CTENEHb C ILEJbIM IOKa3aTelieM; CTaHJapTHas
dopma 3amucu ACWCTBUTEIBHOIO YHCIIA, KOPEHb HATYpPaJbHOM CTENeHU;
UCIOJIb30BaTh MOAXOASIIYI0 (OpMY 3alUCH JEHCTBUTEIBHBIX YUCEN JUIsl PEIICHHUS
NPAKTUYECKUX 3a7a4 U MPEACTABICHUS TAHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOIO YIJa;
UCIIOJIb30BaTh 3alKMCh MPOU3BOJIHLHOIO yIila yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIHIH.

YpaBHeHus] 1 HEPaABEHCTBA

OnepupoBaTh NOHSATHUSMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; IIEJIOE,
panroHaIbHOE, UPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BoInonHATh NpeoOpa3zoBaHus TPUTOHOMETPUYECKHX BBIPAKEHUW U peliarh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoimonHsaTe npeoOpa3oBaHus LENbIX, PAlMOHATIBHBIX U HPPALUOHATBHBIX
BBIDXEHUH W  pelmaTbh OCHOBHBIE THUMBl  LEJIbIX, palUOHAIBHBIX H
UPPALMOHAJIHBIX YPAaBHEHUI U HEPABEHCTB.

[IpyuMeHsTh ypaBHEHHS U HEPaBEHCTBA JJISl PELUICHUSI MaTEMaTHYECKUX 3a]ad
W 33]71a4 U3 PA3IMYHBIX 00JIaCTel HAYKU U PEATbHOM JKU3HU.



MogenupoBarh pealbHbIE CHUTyallUM Ha $3bIKE alreOpbl, COCTaBJIAThH
BBIPQKCHUS, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 33Jayd, HCCIEN0BATh
MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM allapara ajreOpsl.

DOyHKIMU U TPAPUKHA

OnepupoBaTh MOHATUSAMH: (YHKIUS, CIOCOOBI 3aaHusl (QYHKUHMH, 00JIaCTh
OTIpEe/ICNICHUs] M MHOXKECTBO 3HaueHUU (yHKIuHU, Tpaduk GYHKIUH, B3aUMHO
oOpaTHbIe (QYHKIIUH.

OnepupoBaTh TOHATHUSMU: YETHOCTb M HEUYETHOCTh (YHKIUHU, HYIH
(YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN ISl peIeHUs] yPaBHEHUI.

Crpouth u unuTaTh rpauKu TUHEHMHON (QYHKUIMHU, KBaAPATHUHON (DYyHKIUH,
CTETIEHHOM (PYHKIIMH C IEJIbIM TOKa3aTeJIeM.

Hcnonb3zoBaTh rpaduku (QyHKUMNA Ui UCCIENOBaHUS IPOLECCOB U
3aBUCHMOCTEW MpPU PEIICHUHU 3a7ad U3 APYrUX y4eOHBIX MPEIMETOB U PeallbHOM
’KU3HU; BbIpaXXaTh (POPMYIaMH 3aBUCUMOCTH MEK/y BETMUYUHAMHU.

Havaja MaTeMaTH4eCcKOro aHajau3a

OnepupoBaTh MNOHATUSAMHU: IIOCJIEIOBATENbHOCTh, apu(pMeTHUYecKas H
reOMETPUYECKasl TPOrPECCUMU.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAarOI[asi TI'€OMETPUYECKAs
nporpeccusi, cymma 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON MPOrpeCcCuu.

3aiaBaTh NOCIEN0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA IMOCIEA0BATEIBHOCTEW U MPOTPECCUM IS PELICHUS
peaJIbHBIX 3a7a4 MPUKIIAJHOTO XapaKkTepa.

MHoxkecTBa U JIOTMKA

OnepupoBaTh MOHATUAMH: MHOXKECTBO, ONIEPALIMH HAJl MHOXECTBAMU.

Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar il ONHMCAHMS
peabHBIX MPOIECCOB U SIBICHHUM, MPH PEIICHWH 3a7ady W3 JAPYrUX YueOHBIX
IIPEIMETOB.

OnepupoBaTe  MOHATUAMMU: OIIpEZICNIEHNE,  TEOpeMa, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yuciaa v BIYUCIEHUSA

OnepupoBaTh MOHATUAMM: HATypaJbHOE, LEI0€ YHUCIO; HCIOIb30BaTh
IOPU3HAKH JIETUMOCTH LIEJIBIX YHCEN, PA3JI0KEHUE YUCIIA HA MPOCThIE MHOKUTEIH
IUIs peLeHus 3aau.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIEeM.

OnepupoBaTh MOHATUSMHU: Jorapu@m uucia, AECATHUYHBIE W HaTypaibHbIE
aorapu@msi.



YpaBHeHus1 1 HEPaBEHCTBA

[IpumeHaTh cBOMcTBa CTemeHM Juid  NpeoOpa3oBaHUs — BBIPAKECHMUI;
ONEPUPOBATH TOHATUSAMM: IOKA3aTENIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI [I0KA3aTEJILHBIX YPABHEHUN U HEPaBEHCTB.

Beimonuath npeoOpa3oBaHMsl  BBIPAKEHUH, COAEpXKAIIUX Jorapudmsr;
OIEepUpOBaTh MOHATUSAMU: Jorapu(PMHUUECKOe YpaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THIIBI JIOTapU(MUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts pemeHns mpocTeNImX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMU: CHCTEMA JMHEHMHBIX YPaBHEHHI U €€ pEeLICHUE;
UCIIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Haxomuts pemieHus npoCTEUIINX CUCTEM U COBOKYIHOCTEH PallMOHAIBHBIX
YPAaBHEHU U HEPABEHCTB.

MognenupoBarh peanbHblE CHUTyallUM Ha $3bIKE aiureOpbl, COCTaBJIAThH
BBIDAKCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBHMIO 3aa4H,
UCCIIEI0BATh TOCTPOECHHBIE MOEIH C UCIIOJIb30BAHUEM allllapara aareopsl.

DyHKUUH U TPaPUKU

OnepupoBaTh NOHATUSAMHU:  NepuoAHYEcKas  (QYHKUUA, MPOMEKYTKU
MOHOTOHHOCTH (YHKIMHM, TOYKH OKCTpeMyMma (QYHKIUH, HauOoibliee U
HauMeEHblllee 3HayeHus (YHKUMM Ha TMPOMEXKYTKE;, HCIOIb30BaTh HUX I
uccienoBanus PyHKIINH, 3aJaHHON rpaQuKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TMOKa3aTeNbHOW, JOrapupMHUUECKONd Hu
TPUTOHOMETPUYECKUX (PYHKIIMIA; N300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTU U
WCIIOJIb30BAaTh I PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTU TrpauKH JUHEHHBIX ypaBHEHHM
Y WCIIOJIBb30BAaTh UX IS PELICHUS CUCTEMBI JINHEMHBIX YPaBHEHUM.

Hcnonb3zoBaTh rpaduku (QYHKUMH JI1  UCCIEAOBAHUS IPOLIECCOB U
3aBUCUMOCTEN U3 JPYTUX y4EOHBIX JTUCIUILINH.

Hayana maTreMaTH4eCKOIro aHAJIU3a

OmnepupoBaTh MOHATUSAMU: HENPEPbIBHAS (PYHKLMSI; TPOU3BOAHAS (DYHKIINH;
MCIOJIb30BaTh TEOMETPUUECKUIN U (DU3HUECKUI CMBICI MMPOU3BOAHON JIJISl PELICHUS
3az1ad.

HaxoauTe npon3BoAHbBIE 3JIEMEHTAPHBIX (DYHKIIHM, BEIYUCIATH POU3BOAHBIE
CYMMBI, ITPOU3BEACHUS, YACTHOTO (DYHKIIMA.

Hcnonbp30BaTh TPOM3BOAHYIO JIJIsl UCCIEAOBAHNSA (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEAOBAHUS K TOCTPOEHUIO IPAPHUKOB.

Hcrnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIYYLIErO PELICHUS B
NPUKIIAJHBIX, B TOM YHCIIE COLMAIbHO-)KOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TMEepBOOOpa3Has MW  HUHTErpaj; IMOHUMATh
r€OMETPUIECCKUN U (PU3NIECKUN CMBICI MHTETpaa.



Haxonutb mepBoOOpa3HbIE AIEMEHTAPHBIX (PYHKIWN; BBIYUCISATH WHTErpPa
no popmyne HeroTona—Jleitouuria.

Pemate mpukiagHbie 3a4add, B TOM YHCIE COIMAIBLHO-DKOHOMUYECKOTO U
duznuecKoro XapakTepa, cCpeacTBaMu MaTEMaTUYECKOTO aHaim3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HaunmeHnoBaHue pa3aesioB U TeM (undposbie)
KoHTpobHbI IIpakTnueckue
n/n NPOrpaMMmel Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypcsbl
MHoxecTBa palluOHAJIBHBIX U
1 JIEHCTBUTEIBHBIX Yrcell. ParinoHaapHblie 14 1
ypaBHEHHS 1 HEpaBEHCTBA
5 Oynkuuu U rpapuku. CTeneHsb ¢ HenbIM 6
IoKa3aTeleM
3 ApudMeTHuecKrii KOpeHb N—Oi CTEIICHH. 18 1
HppanmonanbHblie ypaBHEHUS 1 HEPABEHCTBA
Dopmyibl
4 TPUTOHOMETPUH. T pUTOHOMETPUUECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U TPOTPECCHH 5
6 [ToBTOpEHue, 00600IIeHNEe, CUCTEeMATH3AIUs 3 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Jara
Ne ungposbie
Tema ypoxa Konrpoasnsie | IlpakTuyeckue | H3Y'U€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI 2!
pecypcsl
1 MHoxecTBO, onepanyu Hajli MHOXKECTBAMH. 1
Huarpammsl Ditnepa—Benna
Pannonansabie ynciaa. OOBIKHOBEHHBIC U
2 JECATUYHBIEC APOOH, ITPOIEHTHI, 1
OECKOHEUHbIE IIEPUOINYECKUE 1podu
ApudmMeTnueckue orepaiuu ¢
3 panuoHaIbHBIMU YUCIIAMH, 1
npeoOpa3zoBaHus YUCIOBBIX BhIPAKEHUN
[Ipumenenue npoGeit ¥ MPOLIEHTOB 1JIst
4 peuIeHus MPUKIAAHBIX 3a/1a4d U3 pa3IMYHbIX 1
OTpaciied 3HaHUM U PeaIbHOW KU3HU
[Ipumenenue apoOelt U MPOLIEHTOB AJIs
5 peLIeHNs MPUKIAIHBIX 3a]a4 U3 Pa3IMYHbIX 1
oTpaciield 3HaHUW U PeabHON KU3HU
6 JleficTBUTEIbHEIC YK CIIA. ParinoHaIbHEIC U 1
HWppalMOHAJIbHbIE YUCTa
7 ApudmMeTnueckue orepaiuu ¢ 1
JENCTBUTENBbHBIMU YK CIIAMU
[TpubnmxEHHBIC BRIYKMCICHUS, TPaBUIA
8 OKpYTJICHUS, MPUKUKA U OLIEHKA 1

pe3yJibTaTa BEIYMCICHUN




ToxxmecTBa U TOXKIECTBEHHbBIE

9
npeoopa3oBaHus
10 VYpaBHEHUE, KOPEHb YpaBHEHUS
11 HepaBeHncTBO, penieHue HepaBeHCTBa
12 Metoa uHTEpBaAJIOB
13 Pemenune 1ienpIx u ApoOHO-palMOHATBEHBIX
YPaBHEHHI U HEPABEHCTB
KonTponbsHas pabora o Teme "MHOXecTBa
14 paloOHANIbHBIX U AW CTBUTEIbHBIX YHCEL.
PanmonanbHble ypaBHEHUS U HEpaBEHCTB"
15 @OyHKIMS, CIOCOOBI 3a1aHusT QYHKIIUH.
B3aumno o0paTHbBIE PyHKINN
I'padux pynkuun. O61aCcTh ONpEAEICHUsS U
16 MHO’KECTBO 3HaueHui ¢pyHkuuu. Hymm
¢dyukun. [TpoMexyTKku 3HAKOITOCTOSTHCTBA
17 UYértHbie u HeUETHBIE PyHKINN
CreneHb ¢ LEeIbIM TTOKa3aTeNEM.
18 CranpaptHas Gopma 3anucu
JeMCTBUTENHHOT O YHCIIa
Hcnonp3zoBanue noaxoasiei GopMsl
19 3aIMCH JIeH CTBUTEIBHBIX YUCEIT JJIS
peIIeHUs TPAKTHY eCKUX 337249 U
IPEACTABICHUS JAHHBIX
CrenecHHast YHKIHS ¢ HATYPAILHBIM U
20 LeNbIM NoKa3aTeseM. E€ cBoiicTBa u
rpaduk
21 ApudmeTnueckuii KOpeHb HATypaTbHOM




CTCIICHU

ApudmeTnueckuil KOpeHb HaTypabHOM

22
CTENEHU

93 CBoiicTBa apr(pMETHIECKOTO KOPHS
HAaTypaJIbHON CTEIIEHU

24 CBoiicTBa apuPMETHUECKOTO KOPHS
HaTypaJbHOU CTENEHU

25 CaoiicTBa apu(pMeTHIECKOr0 KOPHS
HaTypaJIbHON CTEIIEHU

26 JleficTBus ¢ apu(METHIEeCKUMU KOPHSAMHU
N—0i1 CTEeNEeHU

97 JleiicTBuUs ¢ apru(METHIECKUMH KOPHSIMH
N—0i1 CTEenEeHN

28 JleiicTBus ¢ apupMeETHIECKUMU KOPHAMU
N—0M CTeNeHu

29 JleiicTBus ¢ apupMETHIECCKUMU KOPHSIMU
N—Oi CTENECHU

30 JeiicTBus ¢ apupMeTHIECKUMU KOPHSAMU
N—0i CTeneHU

31 Pemenue nppanoHaabHbBIX YPaBHEHUH U
HEPABEHCTB

32 Pemenue nppanroHaibHbIX YPaBHEHUH U
HEPABEHCTB

33 Pemenne nppannoHaibHbIX YPABHEHUN U
HEPaBEHCTB

34 Pemenne nppanvoHaabHbBIX YPaBHEHUN U

HEpPaBEHCTB




Pemenne nppannoHaibHbIX YPABHEHUH U

35 1
HEpaBEHCTB

36 CaoiicTBa 1 rpaduk KOpHS N-0if cTerneHu 1

37 CaoiicTBa 1 rpaduK KOpHs N-0i cTereHn 1
KontponbsHas paborta o reme

38 "Apudmernyeckuil KOpeHb N—0if cTerneHu. 1
WppanmonanbHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCUHYC ¥ TAHT€HC YHCIOBOT0 1
apryMmeHTa

40 CuHyc, KOCHHYC ¥ TAHT€HC YHCIOBOTO 1
aprymeHTa

a1 ApKCHHYC, apKKOCHHYC U apKTAaHT€HC 1
YHUCIIOBOT'O apryMeHTa

42 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC 1
YHCIIOBOI'O apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

43 OIIpEEIICHNE TPUTOHOMETPUIECKUX 1
(GYHKIUI YMCIIOBOTO apryMeHTa
Tpuronomerpuueckast OKpy>KHOCTb,

44 OTIpe/IEIICHHE TPUTOHOMETPHUICCKUX 1
(YHKIMIA YU CIOBOTO apryMeHTa

45 OCHOBHBIC TPUTOHOMETPHYECKUE (HOPMYJIBI 1

46 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI 1

47 OCHOBHBIC TPUT'OHOMETPHYECKUE (HOPMYJIBI 1

48 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITBI 1

49 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX 1




BBIPAKEHU N

[IpeoOGpazoBaHKne TPUTOHOMETPHIECKUX

50 . 1
BBIpaKECHHIA

51 ITpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUN

59 [IpeoOpa3oBaHUE TPUTOHOMETPHUECKIX 1
BbIpaKCHU U

53 [IpeoGpa3oBaHue TPUTOHOMETPHUYECKIX 1
BBIPAKECHUN

54 Pemenne TpuroHOMeTpUUYECKUX ypaBHEHUH 1

55 Pemenue TpuroHoMeTpuyeCKuX ypaBHEHUN 1

56 Pemenue TpuroHoMeTpUYECKUX ypaBHEHUN 1

S7 Pemienne TpUroHOMETPUUECKUX ypaBHEHUM 1

58 Pemnienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

59 Peuienne TpUroHOMETPUUECKUX YpaBHEHUM 1
Kontponbshas padota no teme "®opmys

60 TPUTOHOMETPUH. TpPUTOHOMETPUYECKHE 1
ypaBHEeHHS"
IlocnenoBarenbHOCTH, CIIOCOOKI 3aJaHUS

61 oCJIe0BaTEIbHOCTEN. MOHOTOHHBIE 1
I10CJIE10BATEIbHOCTHI
Apupmernueckas U TeoMeTprIecKas

62 nporpeccuu. Vcronb3oBanue nporpeccuu 1
JUISL pEIICHUS peasIbHBIX 3a/1a4
MIPUKJIAJTHOTO XapaKTepa

63 beckoneuHo yObIBatoIIas reoMeTprIecKas 1

nporpeccusi. Cymma 0eCKOHEUHO




yOBIBAOIIICH I'€OMETPUY €CKOW MPOTrPECCHH

64 dopmyiia CIOKHBIX MPOIICHTOB 1
65 ®opmyJia CI0KHBIX IPOLIEHTOB 1
O000111eHH e, cCHCTEMATH3ALNS 3HAHUH 3a
66 Kypc anreOpbl 1 Hayaj MaTeMaTHIECKOTO 1
aHanmuza 10 kimacca
67 HToroBast KOHTposIbHAs paboTa 1
O6o00611eHue, cucremMaTH3alus 3HaHuH 3a
68 Kypc anreOpbl 1 Hayaja MaTeMaTHIECKOTO 1
anamu3a 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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