[Tpunoxenue k OOII COO ®I'OC

PaGouas nporpamma mno anredpe U HauajgaM MaTeMaTHYECKOTO aHaIN3a
dI'OC COO (10 -11 xmaccsr)
0a30BbIil YPOBECHB

Ha 2023-2024 y4eOHblii ron



MOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Ajnredpa M Haudala MaTeMaTHYECKOTO aHAJIH3a»
6a3oBoro ypoBHs aisi obyuatommxcs 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepaabHOrO
roCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHJApTa CPEIHEro o0lero odpa3oBaHMs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMI, NMPEIBABISIEMbIX K MAaTeMaTHYECKOMY OOpa30BaHHIO, U
TpagUIMiA poccHiickoro oOpa3zoBaHus. Peanu3anust mporpamMMbl 00ecIieUMBaeT OBJaJICHUE
KJIIOYEBBIMM KOMITETCHLIUSMH, COCTABISIONIMMUA OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOILEKYJIbTYPHOIO, JMYHOCTHOIO M IO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00yYaIOIINUXCSI.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hayalla MaTeMaTUYeCKOTO aHalu3a» SBIAETCS OJHUM M3 Haubonee
3HAYUMBIX B MPOTpamMMe CTapIIei MIKOJbI, MMOCKOJIbKY, C OJHON CTOPOHBI, OH OOECHeurnBaeT
WHCTPYMEHTAILHYIO 0a3y Ui HM3y4eHHS BCEX €CTECTBEHHO-HAYyYHBIX KYpCOB, a C JIpPYyrou
CTOPOHBI, (QOPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHHUE Yy4YallUuXCcs Ha YpPOBHE,
HEO0OXOIUMOM JUIsl OCBOCHHSI KypCOB MH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca y4aliuecs: OBJIaJIeBaloT YHUBEPCAIbHBIM A3bIKOM COBPEMEHHOM HayKH,
KOTOpas (OpMYJIHPYET CBOU AOCTHXKEHHS B MaTeMaTHUECKO# (popme.

Kypc anreOpsl 1 Hauan MaTeMaTHYeCKOTO aHAJIM3a 3aKJIaJbIBAET OCHOBY JJIS YCIICUTHOTO
OBJIAJICHUS 3aKOHaMH (U3MKH, XUMHHM, OWOJOrMH, TOHMMAHUS OCHOBHBIX TEHACHIUN
SKOHOMMKH M OOIECTBEHHOU >KU3HU, NO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HMCIOIh30BaTh UX B MOBCEIHEBHOU XH3HU. B Toxke
BpeMs OBJaJICHHE aOCTPAKTHBIMH U JIOTHYECKH CTPOTHMMH MATEMATHUYECKUMH KOHCTPYKIIUSIMU
pa3BUBaeT yMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTH YTBEPKICHHUS,
WCIIOJIB30BaTh 0000IIEHNe W KOHKPETH3AIMio, a0CTparupoBaHWE M aHAJIOTHIO, (GopmMupyer
KpeaTUBHOE M KPUTUUYECKOE MBIIIIeHUE. B Xo/e n3yueHus anreOpsl U HaUYal MaTeMaTHIECKOTO
aHaJIM3a B CTApIICH IIKOJIE y4alluecs IMOJYYal0T HOBBIM OMBIT PEIIeHUs MPHUKIATHBIX 3aiad,
CaMOCTOSITENILHOTO ~ TOCTPOEHUS MaTeMaTU4YeCKUX MOJENeH  pealbHbIX CUTyalUd U
UHTEPIPETAllUM  TOJIYYEHHBIX pEIIeHUH, 3HAKOMSTCS C MpUMEpaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBIAAIOMIMMHCS MaTEeMaTHUYECKHUMHU
OTKPBITUSIMU M UX aBTOPAMH.

Kypc obmnamaer 3HaYUTENBbHBIM BOCHHUTATENBHBIM MOTEHIMAIOM, KOTOPBIA peanu3yercs
KaK 4epe3 y4eOHBIH MaTepHall, CIOCOOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHUS,
TaKk M 4Yepe3 CHenu(uKy y4eOHOW [eATeNbHOCTH, TpeOyYIoIel CaMOCTOSTENbHOCTH,
AKKypaTHOCTH, NPOJODKUTEIHHOW KOHIICHTPAIIMM BHUMAaHWsS H  OTBETCTBEHHOCTH 32
MOJTYyYEHHBIN pe3yJbTarT.

B ocHoBe Meronuku oOydeHus anreOpe W HauyajgaM MaTeMaTHUECKOTO aHajau3a JICXKHT
JEeSTEIIbHOCTHBIA IPUHIIUTT 00yUEHUSI.

CrtpykTypa Kypca «Anredbpa U Hadajga MaTeMaTUYECKOTO aHAIM3a» BKIIIOYAET CICIYIOIINE
coJlep’KaTeNbHO-MEeTOANYecKre JHUHUM: «Uucna u BeUUCIHCHUS», «DyHKIMM U rpaduxmy,
«YpaBHeHHUS U HepaBeHCTBay, «Hauana mMaTreMaTnueckoro aHanuzay, «MHOXKECTBA U JIOTHKa.
Bce ocHOBHBIE coepKaTeTbHO-METOINYSCKUE JTIMHUU HM3Y4YaIOTCS HAa MPOTSIKEHUH JBYX JIET
o0y4yeHHs B cTapiieil HIKOJe, eCTECTBEHHO OMOHSSA APYr Apyra M TOCTEINEHHO HACHIIIAsCh
HOBBIMH TeMaMH M pasfenaMu. JlaHHBII Kypc SBIsIeTCS WHTETPAaTUBHBIM, [TOCKOJIBKY
o0bemuHAET B ceOe CcoAepKaHWE HECKOIbKUX MaTeMaTHYeCKUX JUCUUIUIAH: anredpa,



TPUTOHOMETPUS, MATEMAaTUYECKUM aHAIIN3, TEOPUSI MHOXKECTB U Ap. [1o Mmepe Toro kak ydammecs
OBJIAJICBAIOT BCE Oojiee IMUPOKUM MATEMATHUECKHM amiapaToM, Yy HHUX MOCIEA0BaTEIHHO
dbopMUpyeTCS U COBEPIICHCTBYETCS yYMEHHE CTPOHTHh MATEeMAaTHYECKYH) MOJENh peallbHON
CUTyalluu, MPUMEHSITh 3HaHUA, MOJTY4YEHHbIE B Kypce «Anredpa M Hadajga MaTeMaTHUYECKOTO
aHaJIn3ay, s PELIEHUS CaMOCTOSTENbHO CHOPMYIMPOBAHHOM MaTeMaTHYeCKOW 3anadu, a
3aTeM MHTEPIPETUPOBATH NMOIYUCHHBIN pe3yibTarT.

ConepxxarenpHo-MeTonuueckass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBepIIaeT
dbopMupOBaHHE HABBHIKOB HCIIOJBb30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLIO HadaTo B
OCHOBHOM mIKoje. B crapmiel mkosie ocoboe BHUMaHUE yAeIsIeTcs: (OPMUPOBAHUIO TTPOUYHBIX
BBIUMCIUTENHHBIX HABBIKOB, BKJIIOYAIOIINX B CceOs HCIONB30BAHUE PANUYHBIX (OpM 3amucu
JNEUCTBUTENILHOTO YHWCJA, YMEHHUE pAallMOHAIBHO BBINOIHATh JEHCTBUS C HUMH, [€1aTh
OPUKUAKY, OLEHUBaTh pe3ynapTaT. OOydamomuecs TMOMY4alOT HaBBIKM MPHUOIMHKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUS JEUCTBHM C YHCIaMH, 3alMCaHHBIMH B CTaHJIAPTHOW ¢opme,
MCII0JIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCs HAa MPOTSHKCHHH BCETO OOYYCHHsS B
CTaplied NIKOJE, IMOCKOJBbKY B KaXJOM pas3lerne MporpaMMbl IMPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIKX 3a7au. OOyuaromuecs OBIaeBalOT Pa3IMUHbBIMU METOIAMHU PEILICHUS 1IEIIbIX,
paIMOHATILHBIX, UPPAIIMOHATLHBIX, TOKA3aTEIbHBIX, JIOTAPU(DMUIECKUX U TPUTOHOMETPHUSCKUX
yYpaBHEHUM, HEPABEHCTB U UX cucTeM. l[loyueHHble YMEHHS UCHOJb3YIOTCS MPU UCCIEAOBAHUHI
GyHKIMI ¢ TOMOIIbIO MPOU3BOJIHOM, PEIICHUH MPUKJIAJHBIX 33/a4 U 3aJa4 Ha HaXOXKJEeHUe
HauOOJBIINX U HAaUMEHbIIUX 3HaueHUl QyHkuuu. JlaHHas copepxarenbHas JIMHUS BKIIOYAET B
ce0s1 Takke (GOpPMHUPOBAHME YMEHUH BBIIOJIHATH PAcUEThl MO (GopMysnaM, NpeoOpa3oBaHU
LEJIbIX, PaIlMOHAIBHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHHM, a Takke
BBIpQXEHHM, COJepKallMX cTerneHu U Jorapudmbl. brarogaps u3ydeHuio anredpanveckoro
MaTepuaia MPOUCXOIUT JalbHEeWIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIICHUS
yyammxcs, (GOPMUPYIOTCS HABBIKH JACITYKTUBHBIX PACCYXIACHHM, pabOThl C CHUMBOJIHHBIMU
dbopMamu, IpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC PABEHCTB M HEPaBEHCTB.
Anre6pa npezaraet 3Qp¢GeKTUBHbIE HHCTPYMEHTBI ISl peICHUS TPAKTUYECKUX U €CTECTBEHHO-
Hay4YHbIX 3314, HarJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CogepxarenbHo-MeToanueckass TuHUS «DyHKIUU U TpaQUKu» TECHO MEpeIieTaeTcs ¢
JpPYTUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBbICIE 3alaéT IOCIEI0BaTEIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTEnmeHHOH, IOKa3aTelabHOW, JIorapu(PpMUYECKONH u
TPUTOHOMETPUYECKUX (PYHKLIUNA, MX CBOWCTB M TIpadUKOB, HCHOJb30BaHWE (QYHKIMHA Ui
pelieHus 3a1ad u3 APYrux y4eOHBIX MPEeIMETOB M pPEaTbHOW KU3HU TECHO CBSI3aHO Kak C
MaTEeMAaTHYECKUM aHAIU30M, TaK M C PEUICHHEM ypaBHEHUU M HepaBeHCTB. [Ipu 3ToMm OombIoe
BHUMaHue yjensercss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMyllaMH 3aBUCUMOCTU MEXIY
pPa3IUYHBIMU BEJIMYMHAMHU, HCCIIENOBaTh IOJyYeHHbIE (YHKIMH, CTPOUTh HX TpaduKu.
Marepuan 3TOM COACPKATEIBHOM JIMHUM HAlLEIeH Ha pPAa3sBUTHE YMEHUHM U HAaBBIKOB,
MO3BOJIAIONIMX ~ BBIp@XKaTh 3aBUCHMOCTH MEXKJIY BeIMYMHAMH B pa3uyHOi  opme:
AHAJTMTUYECKON, TpaduyecKo M CIIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHICHMIO W KOHKPETHU3AlHH,
WCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxkarenbHast muHusa «Hadana maTeMaTHyecKoro aHajau3a» MO3BOJISIET CYHIECTBEHHO
pacIIUpUTh KPYTr KaKk MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3a[1a4, TOCTYIHBIX 00ydaromumcs, y
KOTOPBIX MOSIBISETCSI BO3MOXKHOCTh UCCIIE0BATh U CTPOUTH rpaduku GyHKUUN, OIpenenaTh Ux
HauOOJIbIIMEe U HAUMEHBIINE 3HAUCHUS, BRIYUCISTH IUIOMAIN GUTYp U OOBEMBI TEl, HAXOAUTh



CKOPOCTM M YCKOPEHHs mpoueccoB. JlaHHas conepKaTellbHas JIMHAA OTKPBIBACT HOBBIE
BO3MOYKHOCTH IIOCTPOCHMSI MAaTEMaTUYECKUX MOJEIECH pEalbHBIX CUTYallUi, HaXOKICHUs
HaWJIy4dllero pEeLICHUs] B IPUKIAJHBIX, B TOM YHUCIIE COLUAIbHO-DKOHOMHUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(OpManbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKM B Hayke, TEXHUKE M HcKyccTBe. OOyuaromyecs y3HAIOT O
BBIIAIOIIMXCSl PE3yJbTaTaX, IOJYyYEHHBIX B XOJE€ Pa3BUTHUs MaTEeMaTHKU Kak HayKM, U HX
aBTOpax.

CopepxaTtenbHO-METONNYECKAs TUHUA «MHOXKECTBA U JIOTHKa» B OCHOBHOM IIOCBSILICHA
JJIEMEHTaM TEOPHUU MHOKECTB. TEeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHUS IIPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH M IpeJlaraloT Hanbojiee YHUBEPCATIbHBIN S3bIK, 0ObEAMHSIONINHA
BCE pasleibl MAaTeMATHKUM M €€ TPWIOKCHHWM, OHM CBSA3BIBAIOT DPA3HBIE MaTEMAaTHYECKHE
JUCLMIUINHBL B eauHoe uenoe. 1loatomy BaXHO 1aTh BO3MOXHOCTH HIKOJBHUKY IOHMMATH
TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MATEMAaTUKA U HCIOJIb30BAaTh €ro I
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauana MaTeMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAaKK€ OCHOBBI
MaTeMaTHYeCKOro MOJIEIMPOBAaHUS, KOTOpbIE MPHU3BaHbl CHOPMHPOBATH HABBIKM MOCTPOCHMS
MoJieNiell peallbHBIX CUTYalluid, UCCIEOBAHUS 3TUX MOJIEJEH ¢ MOMOIIBIO anmapara anreopsl u
MaTE€MaTU4YeCKOro aHalu3a M WHTEPIpEeTaluy II0JIYyYEHHBIX pe3ylabTaToB. Takue 3agaHus
BIJICTEHBl B KaXIbli W3 Pa3feiiOB IIPOrPaMMBbI, IOCKOJIBKY BECh MaTepHal Kypca IIUPOKO
WCIIOJIB3YETCS Ui pEeUICHUs MPUKIAAHbIX 3ana4. [Ipyu pemennn peanpHbIX MPaKTUYECKUX 3a4a4
yyaliyecss — pa3BUBAlOT  HAOIIOAATENbHOCTh,  YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBatbCs, HMCIOIB30BaTh AHAJOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MPOOIEMYy.
JlesaTrenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB DPELICHMs NPUKIAIHBIX 334a4 OpraHU3yercsl B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa U Hadana MaTeMaTHYECKOT0 aHAJIN3a.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJIAHE
B y4ueOHOM maHe Ha U3ydeHHUE Kypca ajareOpbl M Ha4all MaTeMaTHYeCKOro aHalin3a Ha 6a30BOM

ypOBHE OTBOJMTCS 2 Yaca B Henemo B 10 kinacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a aBa
roga ooyuenus — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbubie uncina. OOBIKHOBEHHBIC U JIECATHYHBIC TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apobu.  Apudmernueckue omepanMd ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHUH. [IpuMeHeHune ApoOeil W TPOIEHTOB I PEUICHUS
MPUKIAJAHBIX 3a7a4 U3 Pa3JIMUYHBIX OTPACiIel 3HAHUHN U PEaTbHON KU3HHU.

JetictButenbHple uncia. PamyoHanbHBIE W HUppallMOHAIBHBIE 4Yucia. ApudmeTudyeckue
oTiepaIu ¢ ACUCTBUTEIHHBIMU YuciaMu. [IpuOnrmkEéHHbIC BBIYUCICHUS, TIPABIIIa OKPYTIICHUS,
MPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenens ¢ menbiM mokasareneM. CtanmapTHas ¢opma 3amucy JACHCTBUTEIBLHOTO YHCIA.
Hcnonp3oBanne mnonaxonsmied Qopmbl 3amucyd  JEHCTBUTENBHBIX YHMCENT JJIs  pelleHus
MPaKTUYECKUX 3a/1a4 U MPEJICTABIICHUS JaHHBIX.

Apudmerndeckuil KOpeHb HATypalbHOW creneHd. JleHCTBUS C  apupMEeTHYECKHUMU
KOPHSIMH HAaTypaJIbHOM CTEIEHHU.

CuHyc, KOCUHYC ¥ TaHT€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHI€HC
YHMCIIOBOT'O apryMeEHTa.

YpaBHeHHUs M HEPaABEHCTBA

ToxzaecTBa 1 TOXKIECTBEHHbIE Pe0Opa30BaHUSI.

[IpeoOpa3zoBanre TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIC TPUTOHOMETPHYECKHUE
(bopMybIL.

YpaBHeHHE, KOpEeHb YypaBHeHHMA. HepaBeHCTBO, penieHue HepaBeHCTBa. Merton
WHTEPBAJIOB.

Pemenue uenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pewienne nppanuoHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHre ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 33Jad W 3a]ad W3
pa3IMYHBIX 00JIaCTel HAyKW U PEaIbHOM JKU3HHU.

DOyHKUUM 4 rpapuku

Oyuk1us, crocoos! 3ananus Gynkmun. ['papux Gynkun. Bzanmuo odpatuslie GyHKINH.

OO6nacth onpeeneHnsl 1 MHOXKECTBO 3HaueHni Gpynkmuu. Hymu dyakuun. [TpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITUH.

CrenenHass (pyHKIMS C HaTypaJbHbIM M II€JbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if CTETEeHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINpEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHUCJIOBOrO ApryMEHTA.

Havana maTemMaTnueckoro aHajamsa

ITocnegoBaTenbHOCTH,  CIOCOOBI  3aJaHHA  IIOCIEIOBaTeIbHOCTEH. MOHOTOHHEBIE
MIOCJIEI0BATEIbHOCTH.

ApudmeTrnueckass U reoMerpuueckas — mporpeccuu. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIECH T'€OMETPHUECKONW IMPOTPECcCHH.
®opmyna CIOXKHBIX IPOLEHTOB. Vcrnonp3oBaHME MPOTPECCUM AJIs PELICHUs pEeaIbHBIX 3ahad
MPUKJIAHOTO XapakTepa.

MHoxkecTBa M JIOTHKA



MHoOkecTBO, onepanuu Haj MHoOxecTBaMu. [{narpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O alrrmapara [Jid ONUCAaHUA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
peIIeHUH 3a]1a4 U3 APYTHX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYMCICHUSA

HatypanbeHble u nienble yncina. [Ipu3Haku AeIMMOCTH HEIbIX YHCEIT.

CreneHb C pallMOHaIbHBIM MTOKa3aresieM. CBOMCTBA CTENEHHU.

Jlorapudwm yucna. JlecaTuaHbie U HATYpaIbHBIC JTOTapU(MEIL.

YpaBHeHHUs M HEpaBEHCTBA

[IpeoOpazoBanue BeIpaKEHUH, COIEPKAIIMUX JIOTaPUPMBI.

[TpeobpazoBanre BbIpaXeHH, COAEPIKALIUX CTENIEHHU C pallMOHAIbHBIM MTOKA3aTEJIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Cucrtembl JTMHEWHBIX ypaBHEHHW. PellleHMe NpUKIagHBIX 3a7ad C MOMOIIBK) CHUCTEMBI
JIMHEUHBIX YPAaBHEHUMN.

CucTtembl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a1ad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKW U PEATbHOW KU3HH.

DOyHKUUM U rpapuku

Oynkuus.  [lepuonnyeckue  GyHkumu. [IpoMexyTkM  MOHOTOHHOCTH — (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI GyHKIUU. HauOonbliee ¥ HauMeHblee 3HAYeHHE (DYHKIMU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINHU, X CBOHCTBA U TPaUKH.

[oxazaTtenbHast u norapudmudeckas GyHKIHH, UX CBOUCTBA U TpapuKH.

Hcnonb3zoBanue rpadukoB PyHKITUN STl pEIICHUST YpaBHECHUH U JIMHEHHBIX CUCTEM.

Hcnonbs3oBanne rpadukoB (GYHKIUNA I MCCIENOBAHUS TPOIECCOB W 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEANbHOM KU3HHU.

Havana maTemMaTnueckoro aHajamnsa

HenpepriBable GpyHKIIMN. MeTo1 MHTEPBAIOB JIJIsl pELIEHHs] HEPABEHCTB.

[TpousBoanas pynkmuu. ['eomeTpuueckuii 1 GU3HMUECKUI CMBICT TTPOU3BOTHOM.

[IpousBoaHbie 3meMeHTapHBIX (QyHKIUH. DOpMysIbl HAXOXKICHUS MPOU3BOIHOW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKITHA.

[IpumMeHeHne MpOU3BOIHON K MCCIEAOBAHUIO (PYHKIIUNA HA MOHOTOHHOCTH U 9KCTPEMYMBI.
Haxoxnenrne HauboIbIIero 1 HaMMEHbIIEro 3HaYeHHs PYHKIIMU Ha OTPE3Ke.

[IpuMeHeHre TPOU3BOAHONW JII HAXOXKACHUS HAWUIYUIIEro pEelIeHUs B MPHUKIATHBIX
3aaydax, AJIs ONpeaesieHUs] CKOPOCTH IpoIiecca, 3a1laHHOTo (PopMYIIoi 1l rpadukom.

[TepBooOpaznas. Tabmuia mepBoOOPa3HBIX.

WHuTerpan, ero reoMeTpuueckuil M (U3MYECKUN CMBICH. BhluncieHune WHTErpaia o
dopmyne HeroTona—IJlelibauna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHoro mpeamera «MaTemaThka» JODKHO OoOecrednBaTh JOCTHKCHHE Ha
YpOBHE CpelHero ooiero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METANpPEAMETHBIX W
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3y/ibTaThl OCBOEHHUS MpOrpaMMbl yueOHOro mnpeamera «MaremMaTuKa»
XapaKTEepPU3YIOTCA:

I'pasxaHCcKO€ BOCIIUTAHMUE:

C(OPMUPOBAHHOCTBIO TPAXKITAHCKOW TO3WIHMHU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHMCKOTO OOIIEeCTBA, MPEACTABIEHHEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MNpPOLEAYyp TIpakJIaHCKOro oOIlecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBHUH C UX PYHKIMUSIMHU U Ha3HAYCHUEM.

[TarpuoTryeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPakIaHCKOW MJIICHTUYHOCTH, YBOKEHUS K TPOLLIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHUEM K JIOCTHUKEHUSIM
POCCHIMCKMX MAaTEMAaTUKOB M POCCUMCKOM MAaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
JOCTHKEHUI B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHUS, TUUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTHUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAayKH U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAaJa B MOCTPOCHHE
YCTOMYMUBOTO OyayIIEroO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKIIOYas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pEIICHWH, pacCyXIAEHUW; BOCIPUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM Pa3jIu4YHbIX BUJIOB UCKYCCTBA.

Pur3nyecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HHTEpecax
3I0pOBOr0 M Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 30pPOBBIO
(3mopoBoe muTaHue, cOaJaHCHUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pPEryispHas Quandeckas
AKTUBHOCThH); (PU3NUECKOr0 COBEPIICHCTBOBAHUSA, NIPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHHON
JeATETbHOCTBIO.

Tpynosoe BocnuTaHue:

TOTOBHOCTBIO K TPYIly, OCO3HAaHHWEM LIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K Pa3IM4HbIM
chepam mpodheccuoHANBbHOM JesTebHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp Oynyiieil nmpodeccun u pearn3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTUYECKOMY OOpa30BaHUIO H
caM000pa3oBaHUI0 Ha MPOTSHKEHUM BCEM JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pelIeHNN TPaKTUYECKUX 33]1a4 MaTEMAaTUYECKON HAIIPaBIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJIIOTUYECKOW KYIbTYPHl, TMOHUMAHUEM BIMSHHUS COIHAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSIHUE NPHUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM



JI00ANBbHOTO  XapakTepa JAKOJIOTMYECKUX  MpoOJjeM; OpUEeHTaluell Ha  NpUMEHEHHE
MaTeMaTHYECKUX 3HAHMU Ui PEelICHHs 3a/1ad B OOJIACTH OKpYXKAloIIeH Cpelbl, TUIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCJIEACTBUN ISl OKPYXKAIOLIEH CPEBI.

[{eHHOCTH HAay4YHOTO ITO3HAHMS:

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW NMPAaKTUKH, TOHUMaHUEM MAaTeMaTHYECKOM HayKH Kak cepsl
YEJI0BEUYECKOU NEATEIBHOCTH, TANOB €€ Pa3BUTHU U 3HAYUMOCTH JUIS Pa3BUTUS LIMBUIM3ALINN;
OBJIQICHUEM SI3BIKOM MATEMATHKH W MAaT€MaTHUYeCKOW KYyJIbTYpOM KaK CpPEACTBOM MO3HAHUSA
MHpa; TOTOBHOCTBIO OCYHIECTBJIATH NPOEKTHYH) M HCCIENOBATEIBCKYIO JI€ATEIbHOCTh
VHAWBUAYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yabTaThl OCBOEHUS TPOrpaMMbl yueOHoro npeameta «MaTemaThka
XapakTepU3yIOTCS  OBJAJCHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMU,
VHUBEPCAbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuetl).

Bba3oBrle nornueckue nelCcTBU:

® BBIABISTh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOILIEHUH MEXIy MOHATUAMHU; (HOPMYJIHPOBATH OMpEAeNCHUs MOHATHU;
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(HUKAIMK, OCHOBAHHS JJIs1 00001IIeH s
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpUIATENIbHbIC, eANHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

® BBIABISTH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3HU M POTUBOPEUMs B (haKTax,
TAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; MPEANiaraTh KPUTEPHH IJS BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e JlenaTh BBIBOJIBI C HCIIOJH30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

® MPOBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TPOTUBHOIO), BBICTpaMBaTh AapryMEHTAlUIO, MPHUBOIUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHUS U BHIBO/IBI,

e BHIOMpaTh crmocod pemnieHUs y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISIIHNA ¢ Y4ETOM CaMOCTOSTEBHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBrle nccinenoBaTeIbCKUE AEHCTBUS:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUHA  HHCTPYMEHT  IO3HAHWS;
bopMyIHpOBaTh BOIPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpMHUPOBATH THUIIOTE3y, APryMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHUS, IIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBICHUSIMH, POLIECCAMU;



® CaMOCTOATENIbHO  (opMynaHpoBaTh 00OOIIEHHMS ©  BBIBOJABI IO  pe3yJbTaTaMm
IPOBEIEHHOTO HAOJIIOJCHMS, UCCIIEI0BAaHUs, OLIEHUBATh JOCTOBEPHOCTh MOJYyYEHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

® [IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, & TAKXKE BBIIBUTaTh MPEANOIOKCHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:

e BBIIBIIATH AePUUINTH MHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha BOMPOC U
JUISL pEeUICHUs 3aJ1auu;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PAa3IUYHBIX BUAOB U (HopM
IPECTaBICHHUS;

® CTPYKTYpUpOBaTh HWH(POPMALMIO, TMPEACTaBIATE €€ B pa3IuyHbIX (opMmax,
WITIOCTPUPOBATh rpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMHPOPMALMHU IO CAMOCTOSTEIBHO CGHOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Yuusepcanvnvie KoMMyHUKamueHnwle Oelicmsus, obecneyusaiom cQopmuposaHHoCb

COYUANLHBIX HABLIKOG 00YUAIOUUXCHL.

Oobmenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOK TOYKY 3PEHUS B YCTHBIX HU
NUCbMEHHBIX TEKCTAaX, J1aBaTh MOSACHEHH 10 X0y pPeIIeHHs 3a1a4l, KOMMEHTHPOBATh
IIOJIYYCHHBIH pe3yibTarT;

e B X0JI¢ 00CYX/IEHUS 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYKJaeMOil TeMbl, TPOOIEMBI,
pemaeMoi  3aJayM, BbICKAa3blBaTh HJEW, HAICJIEHHbIE Ha TOMCK PELICHHS;
COIIOCTABJISITh CBOM CYXAEHUS C CYXKICHMSAMU JpPYTMX Y4YacCTHUKOB JIMANoOra,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIINIA; B KOPPEKTHON GopMe GopMyIHpoBaTh
pa3HoIIacusi, CBOM BO3PAKEHHUS;

® [IPEICTaBIATh PE3YJbTAThl PEIICHHs 3a/la4ul, SKCIIEPUMEHTA, UCCIEJOBAHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IMpe3CHTAUud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHHUYECTBO:

® [IOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaTbHON PabOTHI
IOpU pelIeHWH Y4YeOHbIX 3aJay; IPUHUMATh LEJIb COBMECTHOH JeSITEIbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacHpeAcisTb BHIAbI padoT,
JIOTOBAapHUBATHCS, OOCYXKJIaTh TPOLECC M pe3ynbTaT padoThl; 0000IIaTh MHEHHS
HECKOJILKHX JIFOJICH;

e y4YacTBOBAaTh B IPYMIOBHIX (hopmax paboThl (00cykaeHuss, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOIO 4YacTb pabOTbl U KOOPAMHUPOBATH CBOU
JeUCTBUSA C IPYTHMU YICHaMU KOMaH/bl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaa B OOIIMM
IPOAYKT 10 KPUTEPHUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hpopmuposanue Cmoicio8bix

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCU.

Camoopranu3zanms:



COCTABJIATh IJIaH, AJTOPUTM pEIIEHHs 3aJaud, BbIOMPATh CIOCOO pElIeHHs ¢ Yy4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pElIeHUH ¢ yu€TOM HOBOM HH(pOpMaILUK.

CaMOKOHTPOJIb:

e BJaJeTh HAaBbIKAMM I[I03HABATENBbHON peQIEeKCHU KaKk OCO3HAHUS COBEpPIIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTpPOJIA IIpOLEcca M pe3ysbTrara PEIICHUS MaTeMaTH4eCKOU
3a/1a4y;

® I[PEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTh IIPH PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBaThb COOTBETCTBHE pe3yjlbTaTa LEIHM W YCIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTHDKEHUSI WM HEIOCTUKEHUs pPe3yIbTaTOB JAEATEIbHOCTH, HAXOOUTh OIINOKY,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Anredpa U Hayaja MaTeMaTUYECKOTO aHajin3a» Ha YpPOBHE
cpenHero odmiero oOpa3zoBaHus JOHKHO 00eCleUnBaTh JOCTHXKEHUE CIEAYIONINX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

10 KUIACC

Yucsa v BbIYUCICHUSA

OnepupoBarth MOHATHSIMH: PaIlMOHATBHOE M JEHCTBUTENHHOE YHCIIO, OOBIKHOBEHHAS U
JEeCSATHYHAS APOOb, MPOLIEHTHIL.

Bemonuate apudmernyeckue omnepanud € paldOHAIBHBIMH M JEHCTBUTEIbHBIMU
YHCIIaMHU.

BoeimonuaTe mpuOMMKEHHBIE BBIYMCICHUS, HCIONB3YS TpaBUiia OKPYIJICHUS, JeJaTh
MPUKUJIKY U OLICHKY pe3yJIbTaTa BHIYUCICHUH.

OnepupoBaTh MOHATUSIMH: CTENEHb C LIEJBIM MOKa3aTelieM; CTaHJaapTHas ¢opMma 3amucu
JNEHCTBUTENLHOTO YHCIIa, KOPEHb HAaTypalbHOW CTENEHH; MCIOJIb30BaTh MOIXOIAIIYI0 (Gopmy
3alUCH ACHUCTBUTEIBHBIX YUCEI JIsl PEIICHUS MPAKTUUYECKUX 3aa4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUAMH: CHUHYC, KOCMHYC M TaHI€HC MPOU3BOJILHOTO  YIJja;
MCIIOJIb30BAaTh 3alMCh IPOU3BOJIBHOIO yIJla Yyepe3 0OpaTHbIE TPUTOHOMETpHUUYECKrEe QYHKIUH.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh MOHSATUSMH: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; 1I€JIOC, PAllMOHAIBHOE,
UppALMOHATILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BemonusaTe  mpeoOpa3oBaHuss — TPUTOHOMETPUYECKHUX — BBIpQXEHHMM M pemiarthb
TPUTOHOMETPHYECKHE YPaBHEHUS.

BeimonusaTe mpeoOpa3zoBaHUs LETbIX, PAIIMOHAIBHBIX M UPPALMOHAIBHBIX BBIPAKEHUN H
peuiaTh OCHOBHBIE THUIIBI LIEJIBIX, PAlMOHANBHBIX U UPPALMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[TpuMeHsTh ypaBHEHUSI U HEpaBEHCTBA ISl PEUICHUS MaTeMaTUYeCKUX 3a/ay U 3aJad U3
pa3IUYHBIX 00JIaCTeH HAYKU U PEATbHOM JKU3HHU.



MonenupoBaTh peanbHble CHUTyallud Ha s3bIKe alureOpbl, COCTaBISATh BbIPAXKECHMUS,
yYpaBHEHHsI, HEpPAaBEHCTBAa II0 YCJIOBHUIO 3a/1a4M, HCCIEN0OBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa ainreophl.

DyHKIUM U rpadpuku

OnepupoBaTh NOHATUSAMU: (PYHKITHS, CITOCOOBI 3aaHusl (DYHKIIMHU, 007IaCTh ONMpeaeIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YHKIUH, rpaduK GyHKIUH, B3AUMHO 00paTHBIE (PYHKIHH.

OnepupoBaTb MOHATUAMHU: UYETHOCTh W HEUETHOCTh (DYHKIMHM, HYIH (DYHKIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN A pEIICHUS] yPaBHEHH.

Crpouth U 4yHuTaTh TpaQUKH JTUHEHHOW (DYHKIMM, KBaIPATUYHOW (DYHKIMH, CTETIEHHOU
(YHKLINU C LETBIM ITOKa3aTeNeM.

Hcnonb3oBarh rpaduku QYHKIUN IS UCCISAOBAHMS IPOIECCOB M 3aBUCUMOCTEH MPHU
pelIeHny 3a/1a4d U3 JAPYTUX y4yeOHBIX MPEAMETOB M pealibHOM KHU3HM; BbIpakaTh (hopmyrnamu
3aBHCUMOCTH MEX/1y BETUUMHAMH.

Hauana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATHUSMH: TOCJIEIOBATEIbHOCTD, apuU(pMeTHUecKas U TeoMeTpuyecKas
IIPOrPECCHUH.

OnepupoBaTh MOHATHIMHU: OECKOHEYHO yOBIBAIOIasi TEOMETPHUECKas Iporpeccus, CyMMa
0eCKOHEUHO yOBIBaOIIEH reOMETPUYECKON MPOTPECCHH.

3aaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Ncnonp30BaTh CBOWMCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHI Uil PELICHHS pPEabHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMHU: MHOKECTBO, OTEpAI[UN HAJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT JiJIsl OMUCaHMs pealibHbIX MPOIIECCOB
U SIBIICHUH, IPY PELICHUH 33/1a4 U3 JPYTrUX YU4eOHBIX PEIMETOB.

OmnepupoBaTh MOHATUSAMH: ONpPEEICHIE, TEOpEMa, CIECTBHE, T0KA3aTEIbCTRO.

11 KUIIACC

Yucsa v BbIYUCICHUSA

OnepupoBaTh MOHATUSIMHU: HaTypaldbHOE, LE€JI0€ YHUCIIO; HCIOIb30BaTh MPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEN, PA3JIOKEHUE YUCIIA HA IPOCThIE MHOKUTEIN ISl pELIeHUs 3a/1a4.

OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOTAPU(DM YHCIIA, TECATUIHBIE H HATypAIbHBIE JIOTAPU(PMBI.

YpaBHeHUsS M HEpaABEHCTBA

[IpuMeHATh CBOWMCTBAa CTENEHHW I TPEoOpa3oBaHUs BBIPAKEHUN, OIEPUPOBATH
MNOHATUSAMM: TIOKA3aTeIbHOE YpPAaBHEHHWE M HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
MOKa3aTeJIbHBIX YPABHEHUI U HEPABEHCTB.

BreimonuaTe mpeoOpa3oBaHusl BBIPAKECHUM, COJIEPIKANINX JIOTAPU(PMBI, ONEPUPOBATH
MNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
Jorapu(pMHUUECKUX YpaBHEHHUM U HEPABEHCTB.

HaxoauTts penieHus npocTeUInX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CHCTEMa JIMHEHMHBIX YpaBHEHUHN U €€ pelIeHHEe; UCIO0JIb30BaTh
CUCTEMY JINHEVHBIX YPABHEHU JJIs1 PEIICHMS IPAKTUYECKUX 3a/1a4.



HaxonuTek penieHus NpoCcTEUIINX CUCTEM U COBOKYIMHOCTEN pallMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peaibHble CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHMS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHUIO 33J1a4M, UCCIEN0BATh TOCTPOECHHBIE MOJIEIIHN C
HCIIOJIb30BAaHUEM arrapaTa anreopbl.

DOyHKUUM U rpapuku

OnepupoBaTh MOHATUSAMH: MepUOANYECKas (YHKIHSA, NPOMEKYTKH MOHOTOHHOCTHU
GYHKIIMH, TOYKHA SKCTpemyMa (PyHKIMH, HauOoJiblllee W HaWMEHbIee 3HAYeHUs (PYHKIMU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIs Mccen0BaHus QyHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TrpadUKU  [OKA3aTeNbHOW,  JIOrapu(PMHUUYECKOH U
TPUTOHOMETPHUYECKUX (PYHKIUI; N300pakaTh X Ha KOOPAWHATHOHN IUIOCKOCTH U MCIIOJIb30BATh
JUISl pELLICHUs YPABHEHU U HEPABEHCTB.

N3o0pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUH U
MCII0JIb30BAaTh UX VISl PEILICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUH.

Hcnonp3oBath rpaduku GyHKIMNA I8 UCCIEIOBaHMS IPOLECCOB M 3aBUCHMOCTEH U3
JOPYTUX y4EOHBIX TUCIUIUINH.

Havana maTemMaTHyecKkoro aHajimsa

OnepupoBaTb  NOHATHSAMM:  HENpepbiBHAA  (QYHKUHWSA; TNPOU3BOAHAA  (PYHKIHUU;
UCIIOJIb30BaTh T€OMETPUUYECKHUI U (PU3UUECKUIN CMBICT IIPOU3BOTHOMN /TSl pEILICHHS 3a/1a4.

HaxoauTth mpou3BOJIHBIE 3JE€MEHTAPHBIX (YHKIMM, BBIUUCISATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKIIHA.

Hcnonp3oBath NPOM3BOIHYIO IUIs HCCIEAOBaHHS (DYHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YyIbTAThl UCCIEAOBAHU K IIOCTPOCHUIO TPa(HKOB.

Hcrnonb30BaTh NPOU3BOAHYIO I HAXOXIACHUS HAWIYYILErO PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE COI[UAIbHO-3KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMH: TEPBOOOpa3Hasi M WHTETPal; MOHMMATh T€OMETPUYECKHHA WU
(u3uUecKuii CMBICT HHTErpaa.

Haxoauts nepBooOpa3Hble 35ieMEeHTapHbIX (YHKIUH; BBIYUCIATH UHTErpal mo dopmyie
Herorona—Jleiiouuria.

Pemate mpukiiagHble 337a4, B TOM YHCJIE COLHATBbHO-?)KOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI 0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesI
MHoskecTBa palliOHAIBHBIX U
1 IEWCTBUTENILHBIX urcel. PaloHansHeIe 14 1
ypaBHEHHUS U HEPABEHCTBA
5 Oyaknuuu u rpadgukn. CTeneHsb C MeIbIM 6
MoKa3aTreyneM
3 Apudmerndeckuii KOpeHb N—0i CTETEeHU. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopmyIibl
4 TPUTOHOMETpUH. TpUrOHOMETpUUYECKHE 22 1
ypaBHEHUS
5 [TocnemoBaTeIbHOCTH M IPOTPECCUN 5
6 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs 3 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n MPOrpamMMbI Bcero Konrpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoTsI pecypen
CreneHb ¢ palluOHATBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pynkums. [lokazarensHbie 12 1
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmuueckas QyHKIuUS.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpaBEeHCTBA
Tpuronomerpuueckue QyHKIIUH U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEPaBEHCTBA
4 [TpouzBoanas. [IpumeneHne mpou3BOIHOM 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucteMbl ypaBHEHHIA 12 1
7 HarypanbHble u 1iesie yucia 6
3 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

C. M. Hukonwckuii, M. K. [Toranos, H. H. PemeraukoB u ap. Maremaruka: anreopa u
Hayvaja MaTeMaTHYeCKOro aHan3a, reoMeTpus. AireOpa U Hayana MaTeMaTHYeCKOro
aHanu3a (6a30BbIil U yriyOnéHHbIi ypoHHM).10 Kitacc;
C. M. Huxonsckuii, M. K. IToranos, H. H. PemernukoB u ap. Maremaruka: anredpa u
Hayvaja MaTeMaTHYeCKOro aHaln3a, TeoMeTpus. AnreOpa U Hayaaa MaTeMaTHYeCKOro
aHanu3a (0a30BbIi U yrIIyOJIEHHBINA ypoBHH). 11 Kitacc;
[Toranmos M. K., llleBkun A.B., AnreGpa u Hadaja MaTeMaTHYECKOTO aHAJK3a.
Junaktrueckue marepuaisl. 10 kmace : 6a30BbIN U TPOPUIHHBIA YPOBHH
[Toranor M. K. llleBkun A.B., Anre6pa u Hadaja MaTeMaTHYECKOTO aHAJIK3a.
Junaktudeckue marepuansl 1uist 11 kinacca (6a30Bblil 1 POGMIBHBIA YPOBHU

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

[Tenrenesa FO.B. Anrebpa u Hauana MaTeMaTHYECKOro aHAIM3a. TeMaTudeckue TecTol. 10

kJacce (0a30BbId ¥ PO(UITBHBIN YPOBHH).

[lemeneBa }0.B. AnreOpa u Havyaa MaTeMaTUYECKOTO aHaln3a. TeMaTnueckue TecThl. 11
Kyacc (6a30BbIi ¥ MPOOUILHBINA YPOBHU)

[llemreneBa 0. B. Anre6pa u Havasa MaTeMaTHYECKOTO aHaimu3a. TeMarnueckue TecTsl, 11
kiacc (6a30BbIi ¥ MPOGUIBLHBIN YPOBHH).

[Toramo M. K. , [lleBkun A.B., Anrebpa u Hauana MaTeMaTH4ecKoro aHanm3a. Kaura ams
yuutens. 10 kimace (6a30Bblii U TPOPUIBHBIN YPOBHH).

[ToramoB M. K. , [lleBkun A.B., Anrebpa u Hauana MaTeMaTH4ecKoro aHanu3a. Kaura ams
yuutens. 11 kmace (6a30BbIii U TPOPUIBHBIN YPOBHH)
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