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MMOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa U Hauajla MaTeMaTHYECKOro
aHanu3a» 0a30BOro ypoBHs A oOywaromuxcs 10 —11 kmaccoB pazpaborana Ha
ocHOBe DenepabHOTO TOCYaPCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa CPETHETO
oOmiero oOpa3oBaHusi, C YU4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbSABISAEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAaJULUNA POCCUUCKOTO
oOpazoBanus. Peanmuzanusi mporpaMmbl OOECli€UMBACT OBJAJACHUE KIHOUYEBBIMU
KOMIIETEHLIUSMH, COCTABISIOUIMMHU OCHOBY JJIsi CaMOPAa3BUTUS M HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JUMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTU 00 y4aIOLIUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasia MareMaTUYeCKOro aHaiu3a» SBJSIETCS OJHUM W3
HanOoJjiee 3HAYMMBIX B TMPOrpaMMe CTapIied IIIKOJbI, MOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECHEYMBACT HWHCTPYMEHTAIBHYIO 0a3y Uil HU3Y4eHHS BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrod CTOPOHBI, (POPMHUPYET JOTHIECKOE H
a0CTpakTHOE MBIIIJICHUE Yy4alluXxcs Ha YPOBHE, HEOOXOJAMMOM JJii OCBOEHUS
KypcoB HH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEeBAalOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM
HayKH, KoTopas (GOpMYIUPYET CBOU JOCTHKEHUS B MaTeMaTuueckon popme.

Kypc anreOpsl 1 Hayan MaTeMaTUYECKOro aHaldu3a 3aKJIaJblBaeT OCHOBY AJIS
YCIEIIHOTO OBJIQJICHUS 3aKOHAMHM (DHU3UKH, XUMUH, OWOJIOTUHM, TOHUMAaHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMUKH ¢ OOIIECTBEHHOW JKU3HU, IO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCITOJIb30BaTh MX B TMOBCEIHEBHOHN XM3HU. B TOXe BpeMsi OBIajJcHHE
a0CTpaKTHBIMU U JIOTUYECKHM CTPOTMMHM MATeMaTHUYECKUMHU KOHCTPYKLMSIMHU
pa3BUBaET YMEHHE HAxXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH WCTUHHOCTH
YTBEPXKICHUS, UCITOJIb30BaTh 0000IICHNE M KOHKPETU3AIKIO, a0CTparupOBaHUE H
aHaJoruio, GopMuUpyeT KpeaTuBHOE U KPUTHYECKOE MbllUieHHue. B xone nzydenus
anreOppl M HadyaJl MAaTEeMaTUYECKOrO aHajau3a B CTaplied IIKOJIE Yydalluecs
MOJIy4alOT HOBBIA ONBIT pEHICHUS MPUKIAJAHBIX 337a4, CaMOCTOSITEJIBHOIO
MMOCTPOCHUSI MaTEMaTUYECKUX MOJIETCH peajbHBIX CUTyallMii W HHTEPIPETAINH
MOJIYUCHHBIX ~ PEIICHUN, 3HAKOMSTCS C  TIpUMEpaMHU  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B TPUPOJE, HAYKe M B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTHIECKUMH OTKPHITHSAMU U UX aBTOPAMH.

Kypc oOnamaer 3HaYyuMTENbHBIM BOCHHUTATEIBLHBIM TOTEHIIMAJIOM, KOTOPBIMA
peanusyeTcs Kak udepe3 ydeOHbIM Marepuali, CIoCcOOCTBYIOMMK (OpMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUSA, TaK U uepe3 crnenuduky y4eOHOU MesTeTbHOCTH,



TpeOyroniei CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, MPOJIOTKUTEIBHOMN
KOHIICHTPAIIMU BHUMAHUSI U1 OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3ybTar.

B ocHOBe MeTOmuMKu OOydeHHs anredbpe M HavajaM MaTeMaTHYECKOIo
aHaJIM3a JICKUT JIEATeIIbHOCTHBIA MPUHIIUI O0y4YCHUSI.

CrpykTypa Kypca «Anrebpa u Hauaja MaTeMaTHISCKOT0 aHAIM3a» BKJIFOYACT
CJIEYIOIINE COJIEPKATEIbHO-METOIUUECKUEe JUHUU: «Yuciia W BBIYUCICHUSY,
«Dynkuun  u rpaduku», «YpaBHeHUsT U HepaBeHCTBa», «Hauana
MaTeMaTUUecKoro aHammza», «MHoOXecTBa U JIOTMKa». Bce OCHOBHEIC
COJIEPKATEIbHO-METOANYECKUE JIMHUU HW3y4alOTCS Ha MPOTSIKEHUH JBYX JIET
OOydYeHHs B CTapIIel IIKOJIe, €CTECTBEHHO JOIOIHSIS APYr IPyra M MOCTENEHHO
HACBIIAsICh HOBBIMM TeMaMu M  pazaenamu. JlaHHBIA Kypc  SIBISIETCS
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe coaepKaHUe HECKOJIBKUX
MaTEeMaTUYeCKUX TUCIUTUINH: anreOpa, TPUTOHOMETPHS, MAaTEMAaTUICCKUN aHAIU3,
Teopusi MHOXKeCTB M Jip. [lo Mepe Toro kak ydariuecs OBJaJeBalOT BCE OoJiee
IIMPOKUM MaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTEIbHO (HOPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMAaTHYECKYyI0 MOJIeIb pPeaTbHOM
CUTyallid, TPUMEHATh 3HAHMS, TIOJy4YCHHBIE B Kypce «Anredpa W Hayaja
MAaTeMaTUYECKOr0 aHaau3a», JJIA PEIICHUS CaMOCTOSITEIbHO C(HOpMYITUPOBAHHON
MaTeMaTHYECKOM 3aJ1aui, a 3aT€M UHTEPIPETUPOBATH MOJTYYECHHBIN pe3yibTar.

ConepkarenbHO-MeTOAMUECKass JUHUA «YHucna v BBIYMCICHUS» 3aBepliacT
dbopMHUpOBaHNE HABBIKOB HCIIOJIL30BAaHUS JACHCTBUTEIBHBIX YUCEI, KOTOpOE OBLIO
HA4yaTO B OCHOBHOM Ikoje. B crapmeii mikoine ocoboe BHUMAaHHE YIENSETCS
(GbOpMUPOBaHUIO MPOYHBIX BBIYMUCIUTEIBHBIX HABBIKOB, BKJIIOUYANOIIUX B CeOs
UCTIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JEHCTBUTEIHHOTO YHCIA, YMCHHE
palMoHaIbHO BBIMOJHATH JEUCTBUS C HHUMH, JeJaTh MPUKUIKY, OIICHUBATh
pesynbrar. OOydwaromuecs MOJy4al0T HAaBBIKH MPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJIHEHUSI JIEUCTBUH C 4YHCIaMM, 3allUCAaHHBIMH B CTaHIapTHOU ¢opme,
UCIIOJIb30BaHUSI MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BHIPAKEHUM.

Jlunust «YpaBHEHUS M HEPABEHCTBA» peaTU3yeTcs Ha MPOTSIKEHUH BCErO
o0ydeHHs B CTapliedl IIIKOJe, TOCKOJBKY B KaXJIOM pazjelie MpOrpaMMbI
MPETYCMOTPEHO PEIICHUE COOTBETCTBYIONMX 3amad. OOydJaroniuecss oBlIafeBaloOT
Pa3IMUHBIMUA METOJIaMU PEILICHUS ILEIbIX, PalMOHAIBHBIX, HPPAMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUOMHUYCCKUX ¢  TPUTOHOMETPHUYECKHUX  YPaBHCHHM,
HEPABEHCTB U UX cucteM. [lomydeHHbIe yMEHUS UCTIOIB3YIOTCS MPU UCCIICIOBAHUHT
(GYHKIMH ¢ TOMOIIBIO MPOU3BOJIHOM, PEIICHUH IMPUKIAJHBIX 3a1ad U 3aj]a4d Ha
HaxXOXJeHUE HauOONbIIMX W HAUMEHBIIWX 3HadeHuW ¢GyHkuuu. JlanHas
colepkaTelibHasl JMHUS BKJIIOYaeT B cebs Takke (PopMHpOBaHHE YMEHHM
BBITIONHATE pacuéTbl 1o (opmynaM, mpeoOpa3oBaHUs IIENbIX, PAIMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKCHUM,



COZepXalllUX CTeneHu u Jjorapudmbl. braromaps uzydeHHIo anreOpanyeckoro
MaTepuana TPOMCXOAUT  JajbHEWIIee  pa3BUTHE  aJTOPUTMHYECKOTO U
aOCTPaKTHOI'O MBILIUICHUS Yydaluxcs, (OPMHUPYIOTCS HABBIKU JIE€TyKTUBHBIX
paccyxneHud, paboTBl ¢  CHUMBOJNBHBIMH  (dopMamMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJI€ PAaBEHCTB W HEpaBeHCTB. Auredpa
npeuiaraetT  3(Q(EKTUBHBIE HWHCTPYMEHTHI U1l PEHICHUS MPAKTHUECKUX H
€CTECTBEHHO-HAYYHBIX 3a7au, HArJSIIHO JEMOHCTPHPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxarenpbHo-MeToquueckass JuHUS «DyHKIUM W TpaduKu» TECHO
HeperuieTaeTcsl ¢ JpYTUMHU JIMHUSAMHU Kypca, TTOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1aET
[0CJIEI0BATENBHOCTD U3Yy4EHUs MaTepuana. N3yuenue CTETEHHO,
[I0Ka3aTeJIbHOM, JorapupMUUecKoi 1 TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
U rpaduKOB, UCHOIb30BaHUE (DYHKIUH ISl pelIeHUs 3aJay U3 APYyrux yueOHbIX
IPEIMETOB U pealbHOM ’KM3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIU30M,
TaK ¥ C pelIeHWeM ypaBHEHUIH M HepaBeHCTB. [Ipu »TOM OoOmbIIOE BHUMAaHHE
yaensiercs (OpMHUPOBAHUIO YMEHHUsS BbIpaxkaTb (POpPMYIaMH 3aBUCHUMOCTH MEXKIY
pa3MYHBIMU BEJIMYMHAMHU, MCCIENOBAaTh IOJIyY€HHbIE (YHKIIMH, CTPOUTh HX
rpadguku. MaTtepuan 3Toil cojiepKaTeIbHON JIMHUU HallEJeH Ha pa3BUTHE YMEHHI
U HaBBIKOB, IO3BOJSIOLUIMX BbIpaXKaTb 3aBUCHMOCTH MEXJYy BEIMYMHAMU B
pa3nuyHOM (opMe: aHAIMTHYECKOW, Tpaduyeckod W ciaoBecHOW. Ero uzyuyenue
CHOCOOCTBYET Pa3BUTUIO AITOPUTMUYECKOTO MBIIIJICHHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIUU, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHast quHHS «Hadama mMaTemMaTHUecKOro aHaiM3a TMO3BOJISET
CYLIECTBEHHO PAaCIIUPHUTh KPYr KaK MaTeMaTHYeCKHX, TaK M MPHUKIATHBIX 3a1ad,
JOCTYIHBIX 00YJarOIMUMCs, Y KOTOPBIX MOSIBISIETCSI BO3MOKHOCTh HCCIIEI0BATh U
cTpouth rpaduku GYHKIUH, ONpeneNsiTh WX HauOOJbIINE U HAUMEHbIINE
3HAYEHUs], BBIYUCIATH IUIOMAAM (Uryp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M
ycKopeHHusl mporeccoB. JlaHHas coaepaTesibHas JIMHUS OTKpPbIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHHSI MaTeMaTHUYECKHX MOJETEH peaabHbIX CHUTYalluH,
HaXOXKJEHUSl HAWIY4YLIEro pEelIeHHs B MNPUKIAJAHBIX, B TOM YHCJIE COLHMAIBHO-
HKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOrO aHajIu3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (OPMaIbHO-TOIMUYECKOIO U KPEaTUBHOIO
MBILUICHUS, (OPMHUPOBAHMIO YMEHUH paclo3HaBaThb IMPOSIBJICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TeXHUKe U wuckyccrBe. OOydaromuecs Yy3HAIOT O
BBIJIAIOLIUXCA pE3yJbTaTax, MOJIYUEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKU Kak
HayKH, U UX aBTOpax.

ConeprkarenabHO-MeTOoAUYECKast JIMHUSA «MHOXECTBa U JOIMKa» B OCHOBHOM
NOCBAIIEHA  JJIEMEHTaAaM  TEOPUM  MHOXECTB.  TEOpeTHKO-MHOXKECTBEHHbIE
NPEICTaBJICHUs] TIPOHU3BIBAIOT BECh KYpPC IIKOJIHHOW MATEMAaTUKH W TPEAJIararoT



HaubOosee YHUBEPCAJIbHBIN SA3BIK, OOBEAMHSIIONINI BCEe pa3fAesibl MAaTEMAaTUKH U €&
MPUJIOKEHUH, OHU CBS3BIBAIOT PA3HbIE MATEMaTHUYECKUE TUCIUILUIUHBI B €IUHOE
nenoe. [loaTromy BakHO aTh BO3MOXKHOCTb IIKOJIBHUKY IOHHUMAaTh TEOPETUKO-
MHOKECTBEHHBI S3BIK COBPEMEHHOM MAaTeMaTUKH W HCIOIB30BaTh €ro s
BBIPQ)KEHUS CBOMX MBICIIEH.

B kypce «Anrebpa M Havajga MaTeMaTWYeCKOro aHajIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MaTEMaTHYE€CKOrO MOJCIHWPOBAHUSA, KOTOPbIE IPU3BAHBEI
copMUpPOBaTh HABBIKU MTOCTPOCHUS MOJEINEH peabHbIX CUTYallUid, UCCIIEeIOBAHMS
THX MOJIENel ¢ MOMOUIbI0 ammapara anreOpbl U MaTeMaTWUYecKOro aHaju3a U
MHTEPIPETAUHU MOJTYYCHHBIX Pe3ylbTaToB. Takue 3aJaHus BIUIETEHbI B KaxIbId
U3 Pa3JesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MaTepual Kypca IMIMPOKO UCTIOIb3yeTCs
IUISL PELIeHUs] MIPUKIIAAHBIX 3a1a4. [Ipu pemeHnn peanabHbIX MPAKTUYECKUX 3a7ad
yJaliydecs pa3BUBAIOT HAOJIOATEIbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIOJIb30BAaTh aHAJIOTHIO, 0000maTh M KOHKPETU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (HOPMUPOBAHUIO HABBHIKOB PEIICHUS TMPHUKIATHBIX
3a7lady OpraHu3yeTcsl B MPOILIECCe M3YYEHUsS BCEX TeM Kypca «Anrebpa W Hayaia
MaTeMaTUYECKOr0 aHaI13a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mMmIaHe Ha HM3ydeHHE Kypca aireOphl MU Hadajl MaTeMaTHYeCKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOJIMTCS 2 yaca B Heaento B 10 kimacce u 3 yaca B
Hezemo B 11 kiacce, Bcero 3a gBa roja ooydenus — 170 qacos.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa 1 BBIYMCICHUS

Paunonanbabie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOLIEHTHI,
OECKOHEUHbIE  IMEpPUOAMYECKHEe  JApoOu.  ApHUPMETHUYECKHE  ONepaluud  C
paIMOHATILHBIMU YHCJIaMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenune
IpoOeil U MPOLIEHTOB /JIs PELIEHUs NMPUKIAIHBIX 3a]a4 W3 Pa3JIMYHbIX OTpacieu
3HAHUU U PEaJbHOU KU3HU.

[elictBuTenbHble 4ncia. PalyoHalbHBIE W UPPALMOHAIBHBIE 4YHUCTA.
ApubdmMernueckne ornepanuu ¢ JACHCTBUTEIBHBIMU dYHUCHaMu. [IpubmmxEHHbIC
BBIYMCIICHUS, TPABUJIA OKPYTJICHUS, TPUKHUIKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUM.

Crenenb ¢ menbiM  mnokazareneMm. CranpmaptHas  ¢opMa  3amucu
JNEUCTBUTENBHOTO uKcia. Vcmosib3oBaHWE  MOAXOJAIIEed  (OpMbl  3aluCU
JNEHUCTBUTENBHBIX YMCEN JJSl PEUICHUS] MPAKTUYECKHX 3aJa4 M IPEICTaBICHUS
JAHHBIX.

ApudmMeruueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleWcTBus ¢
apuPMETUIECKUMU KOPHSMH HATYpaIbHOU CTEIICHH.

CHHyC, KOCUHYC U TaHI'€HC YHCIIOBOTO aprymeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUsI M HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHBIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETpPUYECKUE (POPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelieHue HEpaBEeHCTBA.
Meron nHTEpBAIOB.

Pemenue 1ienpix u IpoOHO-palliOHATHFHBIX YPABHEHHUN 1 HEPABEHCTB.

Pemenne nppanrOHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienrie TpUrOHOMETPUUECKUX YPABHEHHU.

IIpuMeHeHne ypaBHEHH U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a7a4
U 33]71a4 U3 PA3IMYHBIX 00JIacTel HAYKU U PEaTbHOM JKU3HHU.

DOyHKUUHU U rpaduKu

Oyukius, crnocoObl 3amanus GyHkuud. [paduk  QyHknuu. Bzaumuo
oOpaTHbIe (QYHKIIUH.

OO6nacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud (pyHkumu. Hymu QyHkumm.
[TpoMexxyTku 3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIUH.

CrenenHas (GyHKIMS ¢ HATYypaJbHBIM U ILI€JIbIM MoKa3aTeneM. E€ cBolicTBa u
rpadux. CBoiicTBa U rpaduK KOPHS n-OM CTENEHHU.



TpuroHomerpudeckass OKPYXHOCTb, OIPEICICHHE TPUTOHOMETPUUECKUX
(YHKIMNA YUCIOBOTO apryMEHTa.

Havana maTteMaTH4eCKOro aHajiu3a

ITocrenoBaTeIbHOCTH, CITOCOOBI 3aJIaHUs MOCJIEI0BATEIbHOCTEH.
MOHOTOHHBIE MOCTEN0BATEILHOCTH.

Apudmernueckas U reoMmeTpudeckas nporpeccuu. beckoHeuHo yObIBaroias
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccuu. @opmyinia CI0XHBIX MPOUEHTOB. Mcmonp30BaHWE MPOrpeccHu Jis
pelieHus peaabHbIX 3a7a4 TPUKIIAIHOTO XapaKTepa.

MHokecTBa U JIOTMKA

MHoOk€eCTBO, omnepalnuyd Haj MHOXXecTBamu. Juarpammsl Jisiepa—BeHHa.
[IpuMeHeEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara i ONUCAaHHS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 33714 U3 APYTrUX y4eOHBIX IPEIMETOB.

Ornpenenenue, TeopeMa, CIEICTBUE, 10KA3aTEIbCTBO.

11 KVIACC

Yuciaa 1 BBIYMCICHUSA

HarypanbHbie u nensle yncna. [Ipu3Haku AeIMMOCTH LENIBIX YHACEIL.

Crenens ¢ palmoHaNIbHBIM NTOKa3aTeneM. CBOWCTBA CTEIICHM.

Jlorapudm uncna. JlecsTHuHbIC U HATYypaIbHBIC JOTAPHUPMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTaPHUPMBI.

[IpeoOpazoBaHue BBIpAKEHUHM, COAEPXKALIUX CTENEHH C PallOHATbHBIM
NIOKAa3aTeNEM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUS 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUH. PellleHne NpuKiIagHbIX 337ad ¢ MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHHUM.

CucteMbl U COBOKYITHOCTH PALIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPAaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKHX 3a3Jad M 3aJad M3 pa3IudHbIX 00JlacTell HayKHM W peajbHOU
KU3HH.

DyHKIMH U TPaPUKHU

Oyukuus. [lepuonumueckne  GyHkuuu. [IpoMeXyTKM  MOHOTOHHOCTHU
dbyakiuu. Makcumymbl 1 MUHUMYMbl (pyHkuu. HambGombinee u HauMeHbIliee
3HaueHHEe (PYHKIHUU HA MPOMEXKYTKE.

Tpuronomerpuueckue GyHKIIUHA, UX CBOMCTBA U TPAPUKHU.

[TokazarensHas u norapudmMuydeckas QyHKITUU, UX CBOMCTBA U TPaduKy.



Hcnonb3oBanue rpadukoB PyHKIUN 71 PEIICHUS YPaBHEHUW W JIMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMI i1 MCCIEOBAaHUS IPOILECCOB U
3aBHUCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MpPU PEHICHUM 33Jad W3 JPYruxX y4eOHbIX
IIPEAMETOB U PEATIbHOU JKU3HMU.

Hayana maTteMaTH4eCKOro aHajIu3a

HenpepriBubie ¢hyHKIIMU. MeToa MHTEPBAIOB AJIsI pelIEHUs] HEPABEHCTB.

[IpousBonnas  dynkmuu. [eomerpuyeckuidi. ©u  (QUMYECKUH  CMBICIH
IIPOU3BOIHOM.

[Ipou3BomHble  dneMeHTapHbIX  QyHkui.  DopMynbl  HAXOXKICHUS
IIPOM3BOJIHON CYMMBbI, TPOU3BEACHUS U YACTHOT'O (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K MCCIIEIOBaHUIO (DYHKIHM HA MOHOTOHHOCTb U
sKCcTpeMyMbl. HaxoxaeHne HanOoNbIIIero 1 HaMMEHBINEro 3HaueHus1 (PYHKIIUU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM IS HAXOXKJICHUS HAWIY4IIErOo PEUICHUS B
NPUKIAOHBIX 3aJadax, JUIsl OIPENEIEHUs CKOPOCTH IMpoIecca, 3aaHHOTrO
dbopMmyoi uam rpaduKoM.

[lepBooOpa3zHas. Tabaua nepBooOpa3HbIX.

Wuterpan, ero reomerpuueckuii u (usmdeckuid cmbicia. Beruucienue
uHTerpania no ¢popmyne Herorona—Jleitonuna.



IIJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne ydeOHoro mnpeamera «Marematukay JOHKHO 0O€CIeuynBaTh
JOCTH>KEHUE HAa YPOBHE CpPEHEro o0IIero oopa3oBaHus CAEAYIOUIUX JUYHOCTHBIX,
METaINpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS TMPOrpaMMbl y4yeOHOrO MpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'paxxnanckoe BOCIIUTaHHUE:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKOM MO3UIIMN 00YJarOMIeTrocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO YJIEHA POCCHICKOro 00IlecTBa, MPEACTAaBICHUEM O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOLIEYp TpakIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCH W TP.), YMEHHEM
B3aMMOJICIICTBOBATh C COLUHUAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU ¥ Ha3HAYCHUEM.

[laTpuoTyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPAXKIAHCKON UEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY U HACTOSIIEMY POCCUMCKOW MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K
JOCTMKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTeMaTUY€CKOM IIKOJIbI,
K HKCIIOJIb30BAaHUIO ATUX JOCTH)KEHUI B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
Cc(OPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMs, OSTHUYECKOrO TMOBEICHMUS,
CBA3aHHOI'O C MPAKTHYECKUM IMIPUMEHEHUEM JTIOCTUKEHUN HAYKU U AESATEIbHOCTBIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIa/la B TOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO.

DCTETUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJICHUM;
BOCIIPUMMYHBOCTHIO K MATEMATHUYECKUM aCIEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA.

DuU3NIECKOE BOCIIUTAHUE:

chOPMUPOBAHHOCTHIO YMEHHA NPUMEHSATh MAaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 37J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO (3710pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEXUM 3aHATUU U

OTIbIXa, peryisipHas dbuznueckas aKTUBHOCTH); busnuecKoro
COBEPIIIEHCTBOBAHUS, pu 3aHSITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JESITENBHOCTHIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYIY, OCOZHAHUEM IICHHOCTU TPYIOIIOOWS; MHTEPECOM K
paznuyHbIM  chepam  mpodeccHOHANBLHOM  JEATEIbHOCTU,  CBSI3aHHBIM  C
MaTeMaTUKOW M e€ MPUIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccuu U peau30BbIBaTh COOCTBEHHBIC KW3HCHHBIC IIJIaHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHUIO W
caM000pa30BaHUI0 HA TMPOTSDKCHWHM BCEH XWU3HHM, TOTOBHOCTBHIO K AKTHBHOMY
Y4aCTHIO B PEIICHUH MTPAKTUICCKUX 3a7a9 MaTEeMAaTHUYECKOW HAIPaBICHHOCTH.

DKOJIOrMY€CKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHYECKOW KYJIbTYpbI, IOHUMAaHUEM BIUSHUS
COIMAITLHO-DKOHOMHYECKHUX TPOIIECCOB HA COCTOSHUE MPUPOTHON U COIUATHLHOM
Cpelbl, OCO3HaHUEM TJIOOATBHOTO  XapakTepa HSKOJIOTMYECKHX IpooJieM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I penieHus 3ajad B
00JIaCTH  OKPYXKAIOMICH Cpefbl, IUIAHUPOBAHUS TIOCTYNIKOB M OIEHKH WX
BO3MOXKHBIX MOCIIEACTBUN JJIsl OKPY>KAIOIIEH Cpesibl.

[leHHOCTH HAYYHOTO MTO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U  OOIIECTBEHHOM MPAaKTHUKH, TOHUMaHUEM
MaTeMaTHYeCKOW HAayKd Kak cQepbl YeIOBEUECKOW NEATeTLHOCTH, JTaroB ¢
pa3BUTHUST U 3HAYUMOCTH ISl Pa3BUTHSA LMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKH W MaTeMaTHYeCKON KYJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBISTH MPOEKTHYIO U HCCIEAOBATENBCKYIO JIEATeIbHOCTD
WHUBUyaIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yabTaThl OCBOEHHUS MPOrPaMMbl Yy4eOHOTO TpEeIMeTa
«Maremartuka XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCATbHbIMU PE2YAAMUSHLIMU OCUCTNEUIMU.

1) Vuusepcanvnvie  no3nasamenbHvle  Oelicmeus, obecneyusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYECCO8 00YUarowuxcs (oceoenue
Memoo0o8  NO3HAHUA  OKpYycalowe2o  mMupa,  NpUMeHeHue  J02UYEeCKUXx,
uccnedosamelbCKux onepayuil, ymenut pabomams ¢ uHpopmayueti).

ba3oBble jI0rnuecKue 1eUCTBUS:

e BBISBJIATH U XapaKTEpPU30BaTh CYIIECTBEHHbIE TPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TOHSTHUM, OTHONICHUW MEXIY MOHATUAMU; (POPMYIUPOBATH
ONpENEICHUs] TMOHSTUH; YCTAaHABIMBATH  CYHIECTBEHHBIM  MpPU3HAK
KJaccu(UKaIMi, OCHOBaHUS Ml OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIU3A;



BOCHPUHHUMATh, (OPMYIMpPOBAaTH M  NPEOOpPa30BBIBATH  CYXKICHUS:
YTBEpAUTEIbHbIE W OTpPUIATENbHBIC, €AMHUYHBIC, YacTHBIE M OOIIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npotuBopeursi B (akTax, JaHHBIX, HAOMIONCHUSIX W YTBEPKIACHUSX;
npenjaratb  KpUTEpUM  JJI1  BBIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIA;

JienaTh BBIBOJABI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JNETYKTUBHBIX U
VHAYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKJIFOUYEHHUM 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSITETTLHO JI0Ka3aTeNIbCTBa MaTeMaTUYeCKUX
YTBEPKIAEHUHN (MPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh API'yMEHTAIIMIO,
NPUBOJIUTh TPUMEPBI U KOHTPHPUMEPHI, OOOCHOBHIBATH COOCTBEHHbBIE
CYXXJICHUS 1 BBIBOJIBI;

BBIOMpaTh CIIOCOO pelreHus ydeOHOW 3adadu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HauOoNee TOIXOMAIMUNA C YIETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

bazoBrie HCCICAO0BATCIBCKUC IIGIZCTBH?II

WCTIOJIb30BATh BOIPOCHI KAK MCCIIEIOBATEICKUM MHCTPYMEHT ITO3HAHUS;
dbopMyIMpoBaTh BOMPOCHL, (UKCUPYIOIIUE MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHABJIMBaTh  HMCKOMOE U  JaHHOe, (OpMHUPOBaThH  TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE;

ITPOBOJNTH CaMOCTOSITETILHO CIJITAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTEeMaTHYECKOro
O0OBEKTa, SBJICHUS, TIPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXIY
00BbEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENTLHO (POpMYyIIMpPOBaTH 00OOIIEHUS W BBIBOJIBI IO PE3yJbTaTaM
MPOBEEHHOTO HAOIIOAEHUS, MCCIIEIOBAHUSI, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0000ILIECHUI;

MIPOTHO3UPOBATh BO3MOXHOE€ Pa3BUTHE IPOLECCA, A TAKKE BBIABUTATH
MPEATIONIOKEHNUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6ota ¢ nadopmarueii:

BBISIBJIIATh JeUIUTHl UHPOpPMAIUKU, JAHHBIX, HEOOXOJUMBIX I OTBETa
Ha BOMPOC U JJIs PEIICHUs 3aa4H;

BEIOWpaTh  WMHGOPMAIIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIIHIO
pa3IMYHBIX BUIOB B (POPM TIPEICTABIICHUS;

CTPYKTYpHUpOBaTh WH(MOPMAIUIO, TIPEACTABIATh €€ B PAa3IUYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



2)

OLICHUBATh HaAEKHOCTD uHbOpMAaIu o CaMOCTOSATEIBHO
c(hOpMYyJIUPOBAHHBIM KPUTEPHSIM.
Vuusepcanvhvie  KoMMyHuKamueHvle Oelicmsus, 0becneduusarom

CHOPpMUPOBAHHOCIb COYUATLHBIX HABBIKOS 00YUAIOUWIUXCAL.
OO0uieHue:

BOCHPUHUMATh M  (OPMYJIUPOBaTh CYXKACHUS B COOTBETCTBUHM C
YCIIOBUSAMHM M LIENSIMU OOIIEHHMS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelIeHUs 3aJ]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B XOJIe OOCYXIECHHMsI 337aBaTh BOIIPOCHI IO CYILIECTBY 00CYXAaeMON TEMBI,
npo0JieMbl, pelIaeMon 3aaun, BbICKa3bIBATh UI€H, HAIICJICHHBIE HA MOUCK
pELIEHUs; COMOCTABJISITh CBOU CYXKACHUA C CYXKICHUSIMU JIPYTUX
YY4aCTHUKOB JAHaiiora, OOHapyKHWBaTh pasziIHMuhe U CXOJCTBO IMO3UIUH; B
KOppeKTHOU popme hopMyIHpoBaTh pa3HOIIACHS, CBOM BO3PAXKEHUS,
NPEICTaBIATh  pe3yJbTaThl  pPELIEHUS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBAHUs,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMparh  ¢opMmar
BBICTYIUICHHUS C YIETOM 3a]a4 NPE3ECHTAlMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

3)

MOHMMATh U HCIOJBb30BaTh  MPEUMYIIECTBA  KOMAaHJHOW |
WHIUBUTYaTLHON PaOOTHI TIPU PEIIEHNN YI€OHBIX 3a1a4; MPUHUMATh I1eTTb
COBMECTHOM JCSTEIIbHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThI, pactipeessiTh BUABI padoT, JOTOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPYMNIOBBIX hopMax paboThl (00CYX)aeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTBI H
KOOpJIMHUPOBATh CBOM JEHCTBUA C JAPYTMMH YJCHAMU KOMAaH/IbI,
OLIEHWBATh KadeCTBO CBOETO BKJaJa B OOMIMH MPOIYKT MO KPUTECPHUSIM,
cOpMYyITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBHSI.

Vuueepcanvuvie  pezynamusnvie  Oeiicmeus, obecneuugarom

Gopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanusi:

COCTAaBJIATH IITIaH, AJITOPUTM PCIICHUA 3a1a4H, BI)I6I/IpaTI) crroco0 peUICHuA C

y4€TOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ yUETOM HOBOM MH(pOpPMAIUU.
CaMOKOHTPOJIb:

BJIQ/JICTh HABBbIKAMHM TO3HABATEJbHOW pPEQIEKCUHM KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJaJeTh CHoco0aMHU  CaMONpPOBEPKH, CAMOKOHTPOJS Mpoliecca U
pe3yabTaTa peuieHus MaTEMaTUYECKOMN 3a1a4u;



e TMPEIBUAECTb TPYAHOCTH, KOTOPbIE MOI'YT BO3HMKHYTH IIPH PELICHUH
3a/1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSTENbCTB, JaHHBIX, HAWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLCHUBATh COOTBETCTBHE pE3yJIbTaTa ILEJIW M YCIOBUSIM, OOBSICHATH
IIPUYUHBl JOCTHKCHUS WIM HEAOCTWKECHHUS PE3YJIbTAaTOB JESATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIIM3ay
Ha YPOBHE CpEIHEro O0IIero oOpa3oBaHUs TODKHO OOECTeUMBATH TOCTHKEHHE
CIIETYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB:

10 KVIACC

Yucaa 1 BBIYMCICHUS

OnepupoBaTh MOHATHUSIMU: PALMOHAIBHOE W JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U A€CATUYHAs ApOOb, IPOLICHTHI.

BelmonHATh  apuMETHUYECKHE ~ ONepald €  palUOHAIbHBIMU U
JNEHUCTBUTEIILHBIMU YUCIIAMU.

BoimonHsaTe npuOaMkEHHBIE BBIYMCIIECHUS, UCIIONIb3Ys MPaBUia OKPYIJICHUS,
JenaTh IPUKHUJIKY U OLEHKY pe3yJbTaTa BEIYMCICHH.

OnepupoBaTh NOHATHSMHU: CTENEHb C ILEJIBIM IOKa3arejaeM; CTaHAapTHas
dbopMa 3amucu  JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypalbHOW CTENEHH;
UCTOJIb30BaTh MOAXOISAIIYI0 (JOPMY 3alUCH ACHCTBUTEIbHBIX YHCEN JUIS PELICHHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TaHHBIX.

OnepupoBaTh NMOHATUAMU: CUHYC, KOCHHYC M TaHT€HC IIPOU3BOJIBHOIO YIIA;
HCITI0JIb30BaTh 3aIMCh IPOM3BOJIBHOIO yIia 4epe3 oOpaTHbIE TPUT OHOMETPUUECKUE
byHKIIIH.

YpaBHeHUs] M1 HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
panroHaIbHOE, UPPALIMOHAIBHOE YPaBHEHUE, HEPABECHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BoeimmonHsaTe npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUM U peliaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BoinonHaTh npeoOpa3oBaHus LETbIX, PAlUOHAIBHBIX M HPPALMOHAIBHBIX
BBIDAKECHUM W peuiaTb  OCHOBHBIE  THUIIBI  LEJbIX, PAlUOHAIBHBIX U
VPPALMOHAIBHBIX YPABHEHUN Y HEPABEHCTB.

IIpuMeHATh ypaBHEHUS M HEPABEHCTBA JUIA PELICHUS MAaTEMAaTHUYECKUX 3a1a4
M 33]1a4 U3 PA3JIMYHbIX 00JaCTEN HAYKU U PEATbHOM JKU3HU.



MognenupoBath peanbHbIE CHTYyallUM Ha S3bIKE anreOpbl, COCTaBIIThH
BBIDQKCHUSA, YPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/laud, WCCIEI0BATh
IOCTPOEHHBIE MOJIEH C UCIIOJIb30BAaHUEM ammapaTa aareopsl.

DOyHKUUHU U rpaduKu

OnepupoBaTh MOHATUSAMH: (YHKIUS, COCOOBI 3aAaHus (YHKIHH, 00JIacTh
ONpEAENICHUs] U MHOXKECTBO 3HAaYeHUW (PyHKIMHU, TpaduK (YHKIUU, B3aUMHO
oOpaTHble (DYHKIIMH.

OnepupoBaTh MOHATUAMU: YETHOCTH M HEUYETHOCTh (YHKIMH, HYJIH
(YHKIIH, TPOMEXYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKINN 71 peICHUS YpaBHEHUH.

Crpoutb ¥ uuTaTh TpaduKu JUHEHHON (PYHKIIMH, KBaAPATUUHOU (DYHKUIUH,
CTENEHHOU (PYHKITMU C IIeJIbIM TTOKa3aTeIeM.

Hcnonb3oBath rpaduku (QYHKIUNA A7 UCCIEAOBAHUSA IPOLIECCOB H
3aBUCHUMOCTEW MPH PEIICHUU 3aJad W3 APYTUX YUEOHBIX MPEAMETOB M PeallbHON
KU3HU; BBIpAXaTh (POpMyIaMu 3aBUCUMOCTH MEXy BETHUUHAMHU.

Havana MaTeMmaTu4ecKoro aHajamu3a

OnepupoBaTh MOHATUSMHU: MOCIENOBATEILHOCTh, apudMeTrnyeckas MU
reOMETPUYECKasi TPOTPECCHH.

OmnepupoBaTh NOHATHUAMM: OECKOHEUHO YyObIBaromass reoMeTpudecKas
nporpeccusi, cymma 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON MMPOTPECCHH.

3anaBaTh MOCJIEI0BATENbHOCTH Pa3IMUYHBIMU CIIOCO0AMU.

Hcmonp30BaTh CBOWCTBA MOCIEAOBATEIHLHOCTEN M MPOTPECCUi I peIIeHUs
peaNbHBIX 3a7ad MPHUKJIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OmnepupoBaTh MOHATUSIMH: MHOXECTBO, ONIEPAIIMH HAJ] MHOKECTBAMH.

Hcnonbp3oBaTh  TEOPETHKO-MHOKECTBEHHBIN — ammapaT Juid — OMHCaHUs
pealIbHBIX MPOLECCOB W SIBJICHUN, MPHU PEUICHUU 3a7ad M3 JIPYruX Y4eOHBIX
IPEIMETOB.

OnepupoBaTh  TOHATHUAMH: ompeneieHue,  Teopema, CJIEJICTBUE,
JI0Ka3aTebCTBO.

11 KVIACC

YucJa 1 BLIYUCTIEHUS

OnepupoBaTh TOHATUSIMH: HaTypaJibHOE, II€JI0€ YHCIO; HCIOIb30BaTh
MPU3HAKHU JICIMMOCTH LIEJIBIX YMCEJI, PA3JI0KEHUE YMCIa Ha MPOCThIE MHOXUTEIN
JUTSL pEIICHUS 3a71ay.

OnepupoBaTh MOHITUEM: CTENEHD C PAIMOHATILHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSMHU: Jorapudm dYuCiIa, ACCITUYHBIE M HATypaJbHBIC
Jorapu(mei.



YpaBHeHUs] M HEPABEHCTBA

[IpumeHsATh  CBOMCTBAa CTENEHU A MPeoOpa3oBaHUSl  BBIPAKEHUI;
OIIEpUPOBATH IIOHATUSAMM: IIOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BomonHsate npeoOGpa3oBaHMsl  BBIpXEHHH, coaep)Kalux JorapuMsl;
ONEepUPOBATh MOHATHAMU: JIOTAPU(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PeIlaTh
OCHOBHBIE THUIIbI JOTapU(PMUUYECKUX YPABHEHHUI U HEPABEHCTB.

Haxonuts pemenns npocTenImX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMM: CUCTEMA JIMHEWHBIX YPABHEHUW U €€ PEIICHUE;
UCIIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH JUIsl PEILICHUs IPAKTUYECKUX 3a1a4.

Haxomuts penieHus npoOCTEUIINX CUCTEM U COBOKYIHOCTEH PallMOHAIBHBIX
YPaBHEHUN U HEPABCHCTB.

MonenupoBath peanbHbIE CHTYallMd Ha S3bIKE aureOpbl, COCTABIATH
BBIDAKCHUSA, YPAaBHEHHUs, HEPABCHCTBA M CHUCTEMBl 110 YCJIOBHUIO 3a1adyH,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIENIU C HCIIOJIb30BAaHUEM alllapara ajareopsl.

DYyHKIMU U TPAPUKHT

OnepupoBaTh  MOHATUSAMU: MepUoAnuYecKas  (QYHKIUS, T[POMEKYTKH
MOHOTOHHOCTH ~ (DYHKIIMHM, TOYKM OSKCTpeMyMa (YHKIUHU, HauOonbliee U
HauMEHbIllee 3HaueHUs (QYHKIUM Ha MPOMEXKYTKE; HCIOIb30BaTh HUX MJis
UcCle0BaHus (PYHKIINH, 3aJaHHOU rPaQUKOM.

OmnepupoBaTh MOHATUAMH: TpadUKU MOKA3aTENbHOM, Jorapu@mMuieckod u
TPUTOHOMETPUYECKUX (DYHKIMI; U300pakaTh UX HAa KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BATh I PEUICHUs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TUIOCKOCTH TpadUKH JTMHEHHBIX YpaBHEHHM
Y WCIIOJIB30BATh UX VISl PELIEHUSI CUCTEMBI JINHEMHBIX YPaBHEHHUI.

Hcnonb3oBath rpadukd (QYHKIUHA A7 UCCIEAOBAHUA MPOLECCOB H
3aBUCUMOCTEN U3 APYTUX YU4E€OHBIX TUCLHUILIMH.

Hayana maTeMaTH4YeCKOro aHaIu3a

OmnepupoBaTh MOHATUSMU: HEMpPEPbIBHAS (PYHKIMS; MTPOU3BOAHAS (YHKIIHH,
UCIOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUN CMBICI TPOU3BOAHON JIJIsl PELIEHMUS
3a1ay.

Haxonuth npou3BoHbIE 3JIEMEHTAPHBIX (QYHKIUH, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEICHNUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh MPOU3BOAHYIO IJIsl HCCAEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSATh PE3YNIbTaThl UCCIIEI0BAHUS K TOCTPOCHUIO IPapUKOB.

Hcrnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYIIETO PEIICHUS B
IIPUKJIAHBIX, B TOM YHUCIIE COLUAIBHO-DKOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMHU: T[EepBoOOpa3Hasi W  HHTErpay; TMOHUMATh
reOMeTpUYEeCKU U (PU3NUECKU CMBICI UHTErpaa.



Haxoaute mepBooOpa3Hbie 37EeMEHTAPHBIX (YHKIMHA; BBIYUCIATh WHTETPAT
o ¢popmyine Hororona—JleliOuuiia.

PemaTte npukiagHbpie 3a7aduu, B TOM YHUCIE COIUAIBLHO-DKOHOMHUYECKOTO U
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOrO aHAK3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Konrpoabnsie | IlpakTuyeckue
n/n NMpoOrpaMMmbl Bcero oOpa3zoBaresibHbIE
padoThI padoThI
pecypcsl
MHoecTBa pallMOHAJIBHBIX U
1 elCTBUTENbHBIX yKcell. PalronanbHbie 14 1 bubmioreia LIOK
A -rat https://m.edsoo.ru/1568aba3
YpaBHEHHS U HEPABEHCTBA
) @Oynkuuu 1 rpapuku. CTeneHsb ¢ 1eNbIM 6 bu6mmorexa IIOK
[I0Ka3aTeIeM https://m.edsoo.ru/1568aba3
3 ApupMeTHuecKrii KOPEeHb N—O0i CTEIICHH. 18 | bubmmorexa [IOK
HppaunonaibHbie ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
dopmybl
bu6mmoreka [JOK
4 TpUroHOMeTpHUH. T pUroHoMeTpudecKue 22 1
https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5 brbmorexa OK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 060001IeHNE, CHCTEMATHU3ALINS 3 | bubmmoreka [IOK
3HAHUH’ https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KVIACC

KoanuectBo 4acos DJIEKTPOHHBIE
No HaunMmeHoBaHue pa3ieioB U TeM (uudpossbie)
Konrpoabnsie | IlpakTuyeckue
n/n NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Crenensp ¢ paloOHaJIbHBIM MOKa3aTEJIEM.
bu6mmoreka [JOK
1 [TokazatenpHas ¢ynkius. [lokazaTenbHbie 12 1
https://m.edsoo.ru/f11c4afd
YpaBHEHMS U HEPABEHCTBA
Jlorapupmuueckas KIIHS.
2 HOFapI/IgMI/IquKI/Ie (by:BI]{leHI/IH u 12 bu6mmorexa [IOK
p yp https://m.edsoo.ru/f1 1 c4afd
HEpPaBEHCTBA
Tpuronomerpuyeckue QyHKIUU U UX
P P fymi bu6mmoreka [JOK
3 rpaduku. TpuroHomerpudeckue 9 1
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6moreka [JOK
4 II Nl i 24 1
POUSBOSHAZL T PUMCHBHHE HPOMSBOIHOR https://m.edsoo.ru/f11c4afd
5 Huterpan u ero npuMeHeHust 9 butmmorera [IOK
https://m.edsoo.ru/f11c4afd
bu6 OK
6 Cucrembl ypaBHEHHI 12 1 nommorexa 1
https://m.edsoo.ru/f11c4afd
7 HartypansHble u mensie yncia 6 brbmorexa [OK
https://m.edsoo.ru/f1 1 c4afd
g [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3ALIHS 13 ’ bubmuorexa [IOK
3HaHUU https://m.edsoo.ru/f11c4afd
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTrBo 4yacoB DJIeKTPOHHbIE
] T " BbI
J:;H Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue i[:y'?ennﬂ :)Iﬁ[()ba[:())lsa:enbnble
padoThI padoThI pecypent

MHo)k€eCTBO, Onepanuy Hal

1 MHOXkecTBaMu. Jlnarpammel 1 bubmioreia LIOK

https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PanmonanbHeie yncna.

) OOBIKHOBEHHEBIC U IECATUYHBIC | bu6moreka [JOK
IpoOu, IPOLEHTbI, 0ECKOHEUHbIE https://m.edsoo.ru/be888093
MEPUOIUYECKUE TPOOH
ApudmeTrueckue orneparmu ¢

3 paloHaTLHBIMU YHCJIAMU, ] bubmioreka [IOK
npeoOpa3zoBaHus YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUN
[Ipumenenue apoOeit ¥ MPOLIEHTOB

4 JUIS peLIeHUs TPUKJIAAHBIX 33124 U3 1 bubmmorexa [IOK
Pa3JIMYHBIX OTPACIIEN 3HAHUN U https://m.edsoo.ru/44dd 1046
peanbHON KU3HU
[Ipumenenue npobeit U MPOLIEHTOB

5 JUISL pEeIIeHUs TPUKIIaAHBIX 3a1a4 U3 | bubmorexa [JOK
pa3IMYHBIX OTpaciiell 3HaHUUN U https://m.edsoo.ru/d99d8c74
peanbHOMN KU3HU

6 JelicTBUTENBbHBIE YUCIIA. | bubmotexa [JOK
PannonanbsHble M HppALIMOHATIBHBIE https://m.edsoo.ru/2{36a36f




quciia

ApudmMeTnueckue oreparuu ¢

bubmoteka [JOK

¢bynkiuu. Hymu dyHKmm.

7
e CTBUTEIBHBIMA YHCIaMHU https://m.edsoo.ru/a97a12d9
[IpuGamkEHHBIEC BBIYKCIICHHMS,
8 npaBHna OKPYTJICHMS, IPUKUJIKA U bubmorera TIOK
P py - TP A . https://m.edsoo.ru/cb723fbd
OLICHKa pe3yJibTaTa BHIYUCICHUHN
9 ToxaecTBa U TOXKIECTBEHHBIE bu6mmoreka [JOK
npeoopa3oBaHuUs https://m.edsoo.ru/3a23acl5
bubmioreka [IOK
10 VYpaBHeHUE, KOPEHb YPABHEHHS
https://m.edsoo.ru/11ac68be
bu6mmnoreka [JOK
11 HepaBeHncTBo, penieHue HepaBeHCTBa
https://m.edsoo.ru/50bdf26d
12 Metoa uHTEpBAJIOB Eubmiorexa IOK
https://m.edsoo.ru/775f5d99
Pemenue nensix u 1poOHO-
. bubmotexa [JOK
13 paluMOHAIBHBIX YPAaBHEHHN U
https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTtponbsHas pabora o reme
"MHOXeCTBa pallMOHAILHBIX U
. bu6moreka [JOK
14 JIEMCTBUTEIBbHBIX YHCE]L
https://m.edsoo.ru/1914a389
PanimonanbHbie ypaBHEHUS U
HEpaBEHCTB"
DyHKIMS, CITIOCOOEI 3aaHUs
e Bu6moteka [JOK
15 ¢bynakuu. Bzaumuo oOpaTtHbIe
https://m.edsoo.ru/226eeabf
byHKIIUN
I'paduk ¢yuximuu. O61aCcTh
padu dy . bu6moreka [JOK
16 OTpeIeNICHUs] 1 MHOXECTBO 3HAYCHUM

https://m.edsoo.ru/763e75ee




[IpoMeKyTKH 3HAKOIIOCTOSHCTBA

17 YértHble u HeuU€THBIE PyHKUINU bubmmorexa [OK
https://m.edsoo.ru/ff4564ad
CreneHb ¢ LEIbIM IIOKA3aTENIEM.
18 CranmaptHas popma 3amnucu bubmmorera I[IOK
N https://m.edsoo.ru/66446d3e
JEMCTBUTEIILHOT O YHCIIA
Hcnonp3zoBanue noaxoasiieit GopMsl
19 3aIACH IEVU CTBUTENLHBIX YHUCET IS bu6mmoreka [JOK
peuieHus MpakTUIYECKUX 3a1a4 U https://m.edsoo.ru/6eadc6fl
NPECTaBIICHUS JaHHBIX
CreneHHas (pyHKIUA ¢ HATYyPAJIbHBIM
20 U LEJIBIM l'IO(Il(ZSaTIéJIeM. Eé }cq]:oﬁcma u bubmioreia LIOK
https://m.edsoo.ru/3f25a047
rpaduk
71 ApudmeTnueckuil KOpeHb bu6mmorexa LIOK
HATypajdbHOHN CTENEeHU https://m.edsoo.ru/d82c36d4
2 ApudmeTnueckuii KOpeHb bubmotexa [JOK
HAaTypaJlbHON CTEIIEHU https://m.edsoo.ru/fe7fc4db
3 CBoiicTBa apu(PMETHIECKOTO KOPHS bubmotexa [JOK
HATypajabHOHN CTEIEHU https://m.edsoo.ru/d0f0b260
24 CBoiicTBa apuPMETHUECKOTO KOPHS bubmuotexa [JOK
HaTypaJIbHON CTEIIEHU https://m.edsoo.ru/c3389865
)5 CBolicTBa apuPMETHUECKOTO KOPHS bubmuorexa [IOK
HaTypaJIbHOM CTETEHU https://m.edsoo.ru/444c4b9c
26 JeiicTtBus ¢ apupMeTHIECKUMU bubmuorexa LIOK
KOpHSIMU N—OH CTENEHU https://m.edsoo.ru/54b815¢5
7 JleiicTBuUs ¢ aprudMETHIESCKUMH bubmmorexa [IOK
KOPHSIMU N—OW CTENEHU https://m.edsoo.ru/83105a0e
28 JeiicTBus ¢ apupmMeTHIecKUMU bubmmorexa LIOK




KOPHSIMU N—OM CTEIEHU

https://m.edsoo.ru/2ablc7bc

JeiicTBus ¢ apupMeTHIECKUMU bubmmorexa [IOK
29 N
KOPHSIMH N—OM CTEIEHU https://m.edsoo.ru/eacb053¢c
JeiicTBus ¢ apupMeTHIECKUMU bubmotexa [JOK
30 .
KOpHSIMUA N—OU CTENEHU https://m.edsoo.ru/8a5adas1
31 Pemenne nppannoHanbHbIX bu6mmoreka [JOK
YPaBHEHUN U HEPABEHCTB https://m.edsoo.ru/69106ae7
3 Pemenne nppannoHanbHbIX bubmmoreka LIOK
YPaBHEHHI U HEPABEHCTB https://m.edsoo.ru/9362fea9
33 Pemenne nppannoHanbHbIX bubmuorexa [IOK
YpPaBHEHUN U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenne nppanmoHaibHbIX bubmotexa [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
Penienne nppannoHanbHbIX bubmmorexa [IOK
35 N
YpPaBHEHUN U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa 1 rpaduK KOPHS n-oi bubmotexa [JOK
CTENEHU https://m.edsoo.ru/ebOcc5e3
37 CaoiicTBa 1 rpaduk KOpHS n-oi bubmuotexa [JOK
CTEIIEHU https://m.edso00.ru/5f29b9b5
KonTtponbsnas pabota o reme
"ApudmeTnueckuit KOpeHb N—OoM bubmuoreka [IOK
38 crenenu. MppamonanbHbie https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"
39 Cunyc, KOCHHYC ¥ TAHT€HC YHCIIOBOT'O bubmmorexa [IOK
apryMeHra https://m.edsoo.ru/5f605ed0
40 CuHycC, KOCUHYC ¥ TAHT€HC YHCIIOBOTIO bubmorexa [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78
41 ApPKCHUHYC, apKKOCUHYC U apKTaHT€HC bubmorexa [IOK




YHUCJIOBOTO apryMEHTa

https://m.edsoo.ru/b8f5d49a

ApKCHHYC, apKKOCHHYC U apKTAaHT€HC

bubmoteka [JOK

42 YHCIIOBOI'O apryMeHTa https://m.edsoo.ru/f1{f9220
TpuronoMmerpruueckas OKpy>KHOCTb,
43 0111)pez[em—:-HI/I;3 TpI/IFOHOMelF“)IZ})II/I‘leCKI/IX bubmioreia LOK
N https://m.edsoo.ru/6df195a0
(bYHKIUI YMCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyXHOCTb,
bu6mmoreka [JOK
44 OIpE/IENIeHNE TPUTO