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MOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTeMaTHYECKOTO aHAJIH3a»
6a3oBoro ypoBHs ais oOyuatommxcs 10 —11 kmaccoB pa3zpaborana Ha ocHoBe PenepaabHOrO
roCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHJApTa CPEIHEro o0lero odpa3oBaHMs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMI, NMPEIbABISIEMbIX K MAaTeMaTHYECKOMY OOpa30BaHMIO, U
TpagUIMiA poccHiickoro oOpa3zoBaHus. Peann3anuss mporpamMMbl 00eclieuMBaeT OBJaJICHUE
KJIIOYEBBIMM KOMITETCHIIUSAMH, COCTABISIONIMMU OCHOBY JUISI CAMOPA3BUTHS U HEIMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOILEKYJIbTYPHOIO, JMYHOCTHOIO M IO3HABATEIBHOTO Pa3BUTHS
JTUYHOCTH 00yYaIOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hayalla MaTeMaTU4YeCKOTO aHalu3a» SBIAETCS OJIHUM M3 Haubonee
3HAYUMBIX B MPOTpamMMe CTapIlei IIKOJbI, MMOCKOJbKY, C OJHON CTOPOHBI, OH OOECHeurBaeT
WHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHS BCEX €CTECTBEHHO-HAYyYHBIX KYpCOB, a C JIpPYyrou
CTOPOHBI, (QOPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHHE Yy4YalluXCcs Ha YpPOBHE,
HEOOXOUMOM JUIsl OCBOCHMSI KypCOB MH(OPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH.
B pamkax 1aHHOTO Kypca y4aliuecs OBJIaJIeBal0T YHUBEPCAIbHBIM A3bIKOM COBPEMEHHOI HayKH,
KOTOpas (OpMyIHPYET CBOU AOCTHXKEHHS B MaTeMaTHUECKO# (popme.

Kypc anreOpsl 1 Hauan MaTeMaTHYeCKOTO aHAJIM3a 3aKJIaJbIBAET OCHOBY JJIS YCIICUITHOTO
OBJIaJICHUS] 3aKOHaMH (U3UKH, XUMHHM, OWOJIOTMM, TOHMMAHUS OCHOBHBIX TEHACHLUN
SKOHOMMKH M OOIIECTBEHHOM >KU3HU, NO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(POBBHIX
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 0O0O00IIEHNEe W KOHKPETH3AIMIo, a0CTparupoBaHWE M aHAJIOTHIO, (opmMupyer
KpeaTHBHOE U KPUTHUYECKOE MBINLIeHUE. B Xo/e n3yueHus: anreOpsl U HadYal MaTeMaTHIECKOTO
aHaJIM3a B CTapIICH IIKOJIe y4alluecs IMOJYYal0T HOBBIM OMBIT PEIIeHUs MPHUKIATHBIX 3a7ad,
CaMOCTOSITENILHOTO  TOCTPOEHUS MaTeMaTUYeCKUX MOJENell  peanbHbIX CUTyalud U
UHTEPIPETAllUM  TOJIYYEHHBIX pEIIeHUH, 3HAKOMSTCS C MpUMEpaMH MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B TPHUPOJIe, HAYKE M B HMCKYCCTBE, C BBIAAIOMIMMHCS MaTEeMaTHUYECKUMHU
OTKPBITUSIMU M UX aBTOPAMH.

Kypc obmnamaer 3HaYUTENBbHBIM BOCHHUTATEIBHBIM MOTEHIMATIOM, KOTOPBIA peanu3yercs
KaK 4epe3 y4eOHBIH MaTepHall, CIOCOOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHUS,
TaK M 4Yepe3 CHelu(uKy Yy4eOHOW JeATeNbHOCTH, TpeOyIoImel CcaMOCTOSTENbHOCTH,
AKKypaTHOCTH, NPOJODKHTEIHHOW KOHIICHTPAIlMM BHHUMAaHWS H  OTBETCTBEHHOCTH 32
MOJYyYEHHBIN pe3yJbTarT.

B ocHoBe Meronuku oOyueHus anreOpe W HauyajgaM MaTEeMaTHUECKOTO aHajau3a JICXKUT
JESTEIIbHOCTHBIA IPUHIIUTT 00yUEHUSI.

CrtpykTypa Kypca «Anredbpa U Hadajga MaTeMaTUYECKOTO aHAIM3a» BKIIIOYAET CICIYIOIINE
CoJlep)KaTeNbHO-MEeTOANYecKre JUHUM: «Uucna U BeMUCIHCHUS», «DyHKuMH U rpaduxmy,
«YpaBHeHHUS U HepaBeHCTBay, «Hauana mMaTreMaTnueckoro aHanuzay, «MHOXKECTBa M JIOTHKa.
Bce ocHOBHBIE cOepKAaTETbHO-METONNYSCKUE JTIMHUU HM3Y4YaOTCS HA MPOTSIKEHUH JBYX JIET
o0y4yeHHs B cTapuieil HIKOJe, eCTECTBEHHO JOMONHSSA APYr Apyra M TOCTEINEHHO HACHIIIAsCh
HOBBIMU TeMaMH M pasfenaMu. JlaHHBII Kypc SBIsIeTCS WHTETPAaTUBHBIM, ITOCKOJIBKY
o0bemuHAET B ceOe CcoAepKaHWE HECKOIbKUX MaTeMaTHYeCKUX JUCUUILIAH: anredpa,



TPUTOHOMETPUS, MATEMAaTUUYECKUM aHAIIN3, TEOPUSI MHOXKECTB U Ap. [1o Mepe Toro kak ydamuecs
OBJIAJICBAIOT BCE Oojiee IMUPOKUM MATEMATHUECKHM ariapaToM, Yy HHUX MOCIEA0BaTEIHHO
dbopMUpYyeTCS U COBEPIICHCTBYETCS yYMEHHE CTPOHTH MATEeMAaTHYECKYH) MOJENh peallbHON
CUTyalluu, MPUMEHSITh 3HaHUA, MOJTY4YEHHbIE B Kypce «Anredpa M Hadaida MaTeMaTHYECKOTO
aHaJIM3ay, A PELIEHUS CaMOCTOSITENbHO CPOPMYIMPOBAHHOM MaTeMaTHYeCKOW 3anadyu, a
3aTeM MHTEPIPETUPOBATH NMOJIYUCHHBIN Pe3yibTarT.

CognepxxarenbHo-MeTonuuecKkass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBepIIaeT
dbopMupOBaHHE HABBHIKOB HCIOJIb30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLIO HadaTto B
OCHOBHOM mIKoJe. B crapmiel mkosie ocoboe BHUMaHUE yAeHsIeTcsl (POPMUPOBAHUIO MTPOUYHBIX
BBIUMCIIUTENFHBIX HABBIKOB, BKJIIOYAIOIINX B CceOs HCIOIB30BAHUE DPA3NUYHBIX (opM 3ammcu
JNEUCTBUTENILHOTO YHWCJA, YMEHHUE pAallMOHAIBHO BBIMOIHATh JEHCTBUS C HUMH, [€1aTh
OPUKUAKY, OLEHUBaTh pe3ynapTaT. OOydamomuecs TMOMY4alOT HaBBIKM MPHUOIMHKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUS JEHUCTBHM C YHCIaMU, 3alMCAaHHBIMH B CTaHJIAPTHOW ¢opme,
MCIIOJIb30BAaHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3yeTCs HAa MPOTSHKCHHH BCETO OOYYCHHS B
CTaplled NIKOJE, IOCKOJBbKY B KaXJOM pazlene MporpaMMbl IMPEIyCMOTPEHO pelIeHUE
COOTBETCTBYIOIIKX 3a7a4u. OOyuaromuyecs OBIaeBalOT Pa3IMUYHbIMU METOIAMU PEIICHUS 1IEIIbIX,
paIlMOHATILHBIX, UPPAIIMOHATLHBIX, TOKA3aTEIbHBIX, JIOTAPU(DMUIECKUX U TPUTOHOMETPHUECKUX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [loyueHHbIe YMEHHS UCHOb3YIOTCS MPU UCCIEAOBAHUHI
GyHKIMI ¢ TOMOIIBbIO MPOU3BOJHOM, PEIICHUH MPHUKJIAAHBIX 33/a4 U 3aJad Ha HaXOXKJIECHUE
HauOOJBIINX U HAaUMEHbIIUX 3HaueHUi QyHkuuu. JlanHHas copepxarenbHas JIMHUS BKIIOYAET B
ce0s1 Takke (GOpPMHUPOBAHUE YMEHHUH BBIIOJIHATH PAcUEThl MO (GopMysnaM, NpeoOpa3oBaHUS
LEJIbIX, paIllMOHAIBHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKEHHH, a Takke
BBIpQXEHHM, COJEpKallMX CTerneHu U Jorapudmbl. brarogaps u3ydeHuio anredpanveckoro
MaTepuaia MPOUCXOIUT JalbHEeWIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOTO MBIILICHUS
yydammxcs, (GOPMUPYIOTCS HABBIKH JACIYKTUBHBIX PACCYXIACHHH, pabOThl C CHUMBOJIHHBIMU
dbopMamu, TIpeCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC PABEHCTB M HEPaBEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUISl PELICHHUS TPAKTUYECKUX U €CTECTBEHHO-
HAay4HBIX 3314, HarJISIAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-MeToauueckass nTuHUS «DyHKIUU U TpaQuKU» TECHO NEpeIieTaeTcs ¢
JPYTUMU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICJIE 3aaéT MOCJIEI0BaTEIbHOCTD
U3ydeHuss Mmatepuana. VI3ydeHwe CTENneHHOH, IOKa3aTelnbHOW, JIorapuPpMUYECKONH U
TPUTOHOMETPUYECKUX (PYHKLIMHA, MX CBOWCTB M TIpadUKOB, HCHOJb30BaHWE (QYHKIMHA Ui
pelieHus 3a1ad U3 APYrux y4eOHBIX MPEeIMETOB M pPEaTbHOW KU3HU TECHO CBSI3aHO Kak C
MaTeMAaTHYECKUM aHAJIU30M, TaK M C PEUICHHEeM ypaBHEHUU M HepaBeHCTB. [Ipu 3Tom Oombioe
BHUMaHUe yJnensercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMyllaMH 3aBUCUMOCTH MEXIY
pa3IUYHBIMU  BEJIMYMHAMHU, HCCIENOBaTh IOJyYeHHbIE (YHKIMH, CTPOUTH HX TpaduKu.
Marepuan 3TOM COACPKATEIBHOM JIMHUM HALEIeH Ha pPAa3sBUTHE YMEHUHM M HAaBBIKOB,
MO3BOJIAIONIMX ~ BBIp@XaTh 3aBUCHMOCTH MEXKJIYy BeIMYMHAMH B pPa3UyHOM  opMme:
AHAJTUTUYECKON, TrpaduyecKo U clIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHICHMIO W KOHKPETHU3AllHH,
WCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxxarenbHast nuHusa «Hadana maTeMaTHyecKoro aHajau3a) MO3BOJISIET CYIIECTBEHHO
pacIUpUTh KPYTr Kak MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 33a[1a4, JOCTYIHBIX 00ydJaromumcs, y
KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku GyHKUUN, ONIpPEaensaTh UxX
HauOOJIbIINEe U HAUMEHBIINE 3HAUCHUS, BRIYUCISITH IUIOMAIN GUTYp U OOBEMBI TEl, HAXOAUTh



CKOPOCTM M YCKOPEHHs mpoueccoB. JlaHHas coAepKaTellbHAs JIMHAA OTKPBIBACT HOBBIC
BO3MOYKHOCTH IIOCTPOCHHMSI MAaTEMaTUYECKUX MOJENIECH pEaJbHBIX CUTYallUi, HaXOKICHUs
HaWJIy4dllero pEeLICHHUs B IPUKIAIHBIX, B TOM YHUCIIE COLUAIbHO-DKOHOMHUYECKHUX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(OpMaIbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBIIUIEHUS,, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHUKE M HcKyccTBe. OOyuaromipecs y3HAIOT O
BBIIAIOIIMXCS pPE3yJbTaTaX, IOJYyYEHHBIX B XOJE€ Pa3BUTHUsl MAaTEeMaTHKU Kak HayKH, U HX
aBTOpax.

CopnepxaTenbHO-METOANYECKAs JTUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM IIOCBSILICHA
JJIEMEHTaM TEOPUHU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHUS TPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH M IpeJlaraloT Hanbojiee YHUBEPCATIbHBIN S3bIK, 00bEAMHSIONINHA
BCE pasleibl MAaTeMATHKUM M €€ TPWIOKCHWM, OHHM CBSA3BIBAIOT DPA3HBIE MaTEMAaTHYECKUE
JUCLMIUIMHBL B eauHoe uenoe. 1loatomy BaXHO 1aTh BO3MOXHOCTH HIKOJBHUKY IOHMMATH
TEOPETUKO-MHOKECTBEHHBIA S3bIK COBPEMEHHOM MATEMAaTUKA U HCIOJIb30BAaTh €ro I
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa um Hauana MaTeMaTU4ECKOTO aHAJIM3a» MPUCYTCTBYIOT TAaKK€ OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUS, KOTOpbIE MPHU3BaHbl CHOPMHPOBATH HABBIKM IOCTPOCHMS
MoJieNiell peallbHBIX CUTYaluid, UCCIEOBAHUS 3TUX MOJIEJNEH ¢ MOMOIIBIO anmapara anreopsl u
MaTE€MaTU4YeCKOro aHalu3a M WHTEPIpEeTaluy II0JIYyYEHHBIX pe3ylabTaToB. Takue 3agaHusd
BIJICTEHBl B KaXIbli M3 PA3feiiOB IIPOrPaMMBbI, IOCKOJIBKY BECh MaTepHal Kypca IIUPOKO
WCIIOJIB3YETCS U PEeUICHUS MPUKIAAHbIX 3ana4. [Ipu pemennn peanpHbIX MPaKTUYECKUX 3a4a4
yyaliyecss — pa3BUBAlOT  HAOIIOAATENbHOCTh,  YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBatbCs, HMCIOIB30BaTh AHAJOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpoOIEMy.
JlesarenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB DPELIEHMs NPUKIAJHBIX 33aJa4 OPraHU3yercsl B
npolecce U3y4eHus BceX TeM Kypca «Anredpa U Hadana MaTEMaTHYECKOT0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yueOHOM maHe Ha M3ydeHHUE Kypca ajareOpbl M Hayajl MaTeMaTUYeCKOro aHaln3a Ha 6a30BOM

ypoBHE OTBOAMTCS 3 yaca B Heaemo B 10 kinacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a aBa
roga ooyuenus — 340 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BIYMCICHUSA

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECATHYHBIC TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu. Apudmernueckue omepanMd ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHUH. [IpuMeHeHune ApoOeil W TPOIEHTOB I PEUICHUS
MPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIe 3HAHUN U PEaTbHON KU3HHU.

JetictButenbHble uncia. PamyoHanbHBIE W HUppallMOHAIBHBIE 4Yncia. ApudmeTudyeckue
oTepaIuu ¢ ACUCTBUTEIbHBIMU YuciaMu. [IpuOnrmkEéHHbIC BBIYUCIICHUS, TTPABIIIA OKPYTIICHUS,
MPUKUJIKA U OLIEHKA pPe3yJIbTaTa BEIYUCICHUM.

Crenens ¢ menbiM mnokasareneM. CranmapTHas ¢opma 3amucy JACHCTBUTEIBLHOTO YHCIIA.
Hcnonp3oBanne mnonxonsmied Qopmbl 3amucud  JEHCTBUTENBHBIX YHMCENT JJIs  pelleHus
MPaKTUYECKHX 3a/1a4 U MPEJICTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HATypalbHOW creneHd. JleHCTBUS C  apupMEeTHYECKUMU
KOPHSIMU HAaTypaJIbHON CTEIEHHU.

CuHyc, KOCUHYC ¥ TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCUHYC, apKTaHI€HC
YHMCIIOBOT'O apryMeEHTA.

YpaBHeHUsS M HEPaABEHCTBA

ToxzaecTBa 1 TOXKIECTBEHHbIE TPe0Opa30BaHUSI.

[IpeoOpa3zoBanre TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHUE
(bopMybIL.

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

Pemenue uenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne nppanuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pewienne TpUroHOMETPUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMI W HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 33Jad W 3a]a4 U3
pa3IUYHBIX 00JIaCTeH HAYKU U PEATbHOM JKU3HHU.

DOyHKUUM U rpapuku

Oyuk1us, crocoos! 3ananus Gynkmun. ['papux Gynkun. Bzaumuo odparusie GyHKINH.

OO6nacth onpeeNneHnss ¥ MHOXKeCTBO 3HaueHni Gynakmuu. Hymu dyakuun. [TpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITUH.

CrenenHass (pyHKIMS C HaTypaJbHbIM M II€JbIM Moka3aTeneMm. EE cBoiictBa u rpaduk.
CoiicTBa u rpaduk KOpHS 1-0i CTETICHU.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpPEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHUCJIOBOrO ApryMEHTA.

Havana maTemMaTnueckoro aHajamsa

ITocnegoBaTenbHOCTH, CIOCOOBI  3aJaHHA  IIOCIEIOBATEIbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMerpuueckas — mporpeccuu.  beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW IMPOTPECcCHH.
®opmyna CIOXKHBIX IMPOLEHTOB. Vcrnonp3oBaHUE MPOrPECCUM AJIs PELICHUs pEaIbHBIX 3ahad
MPUKJIIAHOTO XapakTepa.

MHoxkecTBa M JIOTHKA



MHoOkecTBO, onepanuu Haj MHoOxecTBaMu. [[narpammbl Dinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O arrmapara [Jid ONUCAaHUA PCAJIbHBIX IMPONCCCOB U HBJ’IGHHﬁ, npu
peIIeHUH 3a]1a4 U3 APYIUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BbIYMCICHUSA

HatypanbeHble u nienbie yncina. [Ipu3Haku AeIuMOCTH HEbIX YHCEIT.

CreneHb C pallMoOHaIbHBIM MTOKa3aresieM. CBOMCTBA CTENEHHU.

Jlorapudwm uucna. JlecaTuaHbie U HATYpaIbHBIC JOTapU(DMEIL.

YpaBHeHHUsS M HEPABEHCTBA

[IpeoOpazoBanue BeIpaKEHUH, COIEPKAIIUX JTJOTapUPMBEI.

[TpeoOpazoBanue BbIpaXEeHH, COAEPIKALIUX CTENIEHHU C pallMOHAIbHBIM MTOKA3aTEIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Cucrtembl JMHEWHBIX ypaBHEHHU. PellleHHe NpUKIIagHBIX 3a7ad C MOMOIIBK CHUCTEMBI
JIMHEUHBIX YPABHEHUMN.

CucTembl 1 COBOKYITHOCTH PallMOHATBHBIX YPaBHEHUN U HEPABEHCTB.

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

DOyHKUUM U rpadpuku

Oynkuus. [lepuonnmyeckue  GyHkumu. [IpomMexyTkm  MOHOTOHHOCTH — (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI GyHKIMU. HaunOonbliee ¥ HauMeHblIee 3HAYeHHE (DYHKIHUU Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TPaQUKH.

[oxazatenbHast u norapudmudeckas GyHKIHH, UX CBOUCTBA U TpauKH.

Hcnonb3oBanne rpadukoB PyHKITUN TSI pEIICHUS] YpaBHECHUH U JIMHEHHBIX CUCTEM.

Hcnons3oBanne rpadukoB (GYHKIUNA IS MCCIIENOBAHUS TMPOIECCOB W 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Hauvana maTemMaTnueckoro aHajamsa

HenpepriBable GpyHKIIMU. MeTo1 HHTEPBAIOB JIJIsl pELIeHHs] HEPAaBEHCTB.

[TpousBoanas pynkmuu. ['eomeTpuueckuii ¥ GU3MUECKUI CMBICT TTPOU3BOTHOM.

[IpousBoaHbie 3meMeHTapHBIX (QyHKIUH. DOpMyIIBl HAXOXKICHUS MPOU3BOIHOW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIHA.

[IpuMeHeHne MpOn3BOIHON K MCCIEAOBAHUIO (PYHKIIUNA HA MOHOTOHHOCTH U OKCTPEMYMBI.
HaxoxneHrne HauboIbIIero 1 HaMMEHbIIEro 3HaYeH!s PYHKIIMU Ha OTPE3Ke.

[IpuMeHnenre TPOU3BOAHONW JII HAXOXKACHUS HAWUIYUILIEro pEelIeHUs B MPHUKIATHBIX
3aaydax, AJisl ONpeaesieH!s] CKOPOCTH IpoIiecca, 3a1laHHOTro (opMyIoi Wil rpadukom.

[TepBooOpaznas. Tabnuia mepBooOPa3HBIX.

WHuTterpan, ero reoMeTpuueckuil M (U3MYECKUN CMBICI. BhluncieHne WHTErpajia o
¢dopmyne Herorona—IJlelioHuna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydebHoro mpeamera «MaTemaThka» JODKHO oOecrednBaTh JOCTHKCHHE Ha
YpOBHE CpelHero ooumiero o0pa3oBaHUsl CJHEAYIONIMX JUYHOCTHBIX, METAlpPEAMETHBIX H
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pEe3yibTaThl OCBOEHHUS MpOrpaMMbl yueOHoro mnpeamera «MaremaTHuKa»
XapaKTEepPU3YIOTCA:

I'pasxnaHcKO€ BOCIIUTAHKE:

Cc(OPMUPOBAHHOCTBIO TPAXKITAHCKOW TO3WIMH OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOTO OOIIEeCTBA, MPEACTABIEHHEM O MaTeMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MNPOLEAYyp TIpakJIaHCKOro oOI1ecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBUU C UX PYHKIMSIMHU U Ha3HAYCHUEM.

[TarpuoTryeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPa’kIaHCKOW MJICHTUYHOCTH, YBAKEHHUS K TPOLLIOMY
U HACTOSALIEMY POCCHUUCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHUEM K JIOCTUKEHUSIM
POCCHIMCKMX MAaTEMAaTUKOB M POCCUMCKOM MAaTeMAaTHYECKOW IMIKOJIbI, K HCIOJIb30BAHUIO 3THX
JOCTHKEHUI B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHUS, STUUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTUUYECKUM IMTPUMEHEHUEM
JOCTH>KEHUN HAyKW W JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOCHHE
YCTOMYMUBOTO OYaYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHMEM K  MHUpPY, BKIIOYass 3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ady, pEIICHUH, pPaCCYXIAECHUN; BOCIHPHUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM Pa3jIuyHbIX BUJIOB UCKYCCTBA.

Pur3nyecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO YMEHHS TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
3I0pOBOr0 M Oe3omacHOro oOpas3a KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 30POBBIO
(3mopoBoe muTaHue, cOaJaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pPEryispHas Quandeckas
AaKTUBHOCTH); (PU3NYECKOr0 COBEPIICHCTBOBAHUSA, IIPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHHON
JeSATETbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIly, OCO3HAaHHWEM LIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IM4HbIM
chepam mpodheccuoHANBbHOM JesTebHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp Oynyiiei nmpodeccun u pearn3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTUYECKOMY OOpa30BaHUIO H
caM000pa3oBaHUI0 Ha MPOTSHKEHUHM BCEM JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
peLIeHNN TPaKTUYECKUX 3a]1a4 MaTEMaTUYECKON HAIIPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYIbTYPhl, MOHUMAHUEM BIIUSHUS COIMAIBHO-
SKOHOMHYECKHMX IPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM



JI00AaNbHOTO  XapakTepa JAKOJOTMYECKUX  MpoOjeM; OpUEeHTaluell Ha  NpUMEHEHHE
MaTeMaTHYECKUX 3HAHWUU Ui PelICHHs 3a/1a4 B OOJIACTH OKpYXKAloIled Cpelbl, TUIAHUPOBAHUS
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCJICACTBUN ISl OKPYXKAIOILIEH CPEBI.

[{eHHOCTH HAay4YHOTO ITO3HAHMS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKU U OOILIECTBEHHOW NMPAaKTUKH, TOHUMAaHUEM MAaTeMaTHUECKON HayKH Kak cepsl
YEJI0BEUECKOU EATENIBHOCTH, TANOB €€ Pa3BUTHU U 3HAYMMOCTH JUISl Pa3BUTUs LIMBUIN3ALINN;
OBJIQJICHUEM SI3BIKOM MAaTEMATHKM W MAaT€MaTHUYECKOW KYyJbTypOHM KaK CpPEACTBOM MO3HAHUSA
MHpa; TOTOBHOCTBIO OCYLIECTBJIATh TNPOEKTHYH) M HCCIEIOBATEIBCKYIO JI€ATEIbHOCTh
VHAUBUAYAJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yabTaThl OCBOEHUS TPOrpaMMbl yueOHoro npeamera «MaTemaTuka
XapakTepU3yIOTCd  OBJAJECHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMU,
VHUBEPCANbHBIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
OelicmeusImMu.

1) Vrueepcanvnvie noznasamenwvmsie oeticmsus, obecneuusarom hopmuposanue 6A306blx
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCarowe2o Mupd,
npUMeHeHUe 102UYeCcKUX, UCCIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuetl).

ba3oBrle nornueckue nelCcTBU:

® BBIBISITH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUN MEXIy MOHATUAMHU; (HOPMYJIHPOBATH OMpEAENICHUs MOHATHU;
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIACCH(HUKAIMK, OCHOBAHMS JJIs1 00001IeH s
U CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpUIATENIbHbIC, eANHUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBIBISITH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M POTUBOPEUMs B (haKTax,
TAHHBIX, HAOMIOACHHSX W YTBEPXKACHUSX; MPEANaraTh KPUTEPHH IJS BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

® J[eNaTh BBIBOJIBI C HCIIONH30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUH (TIpsSMBbIe
M OT TPOTUBHOIO), BBICTpaMBAaTh AapryMEHTAIUIO, MPUBOIUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXK/ICHUS U BHIBO/IBI,

e BBIOMpaTh crmocod pemnieHUs y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISIINA ¢ Y4ETOM CaMOCTOSITEIPHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBrle nccieqoBaTeIbCKUE NEHCTBUS:

® CIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIENAOBATEIbCKUHA  HHCTPYMEHT  IO3HAHWS;
bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABINBATh
UCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHUS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBICHUSIMU, POLIECCAMU;



® CaMOCTOATENILHO  (opMynHpoBaTh O0OOOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
IPOBEIEHHOTO HAOJIIOJCHMS, UCCIIEI0BAaHNs, OLIEHUBATh JOCTOBEPHOCTh MOJYyYEHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;

® [IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIIBUraTh MIPEANOIOKECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanueii:

® BBIIBIIATH AePUUIUTH HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha BOMPOC U
JUISL PEeUICHUs 3aJ1auu;

e BpIOMpaTh HMHMOPMAIMIO W3 HCTOYHUKOB PpA3IUYHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PAa3IUYHBIX BUAOB U (HopM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HWH(POPMALMIO, TPEACTaBIATE €€ B  pa3IMuyHbIX (opMmax,
WITIOCTPUPOBATh rpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMHPOPMALMHU [0 CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanvHvle KOMMYHUKamueHvle Oelicmaus, obecnedusaom coopmuposaHHoCcmy

COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.

Oobmenue:

® 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 MOSACHEHHs TI0 X0y peIIeHHs 3a1a4l, KOMMEHTHPOBATh
MIOJIYYCHHBIH pe3yibTarT;

e B X0JI¢ 00CYX/IEHUS 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYXJaeMOil TeMbl, TPOOIEMBI,
pemaeMoi  3aJayM, BbICKAa3blBaTh HJEW, HAICJICHHbIE HAa TOMCK PELICHHS;
COIIOCTABJISITh CBOM CYXAEHUS C CYXICHMSAMU JApPYTUX YYaCTHUKOB JIMANOra,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIINIA; B KOPPEKTHON GopMe GopMyIHpoBaTh
pa3HoTIJIacusi, CBOM BO3PAKCHHUS,

® [IPEJCTaBIATh PE3YJbTAThl PEIICHHs 3a/a4uM, SKCIIEPUMEHTA, HUCCIIEJOBAHUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ay IMpe3CHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHHUYECTBO:

® [IOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaTbHOH PaOOTHI
IpU pelIeHWH Y4YeOHbIX 3ahay; IPUHUMATh LEeJIb COBMECTHOH JESITEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacHpeAeisTb BHIAbI padoT,
JIOTOBAapUBATHCS, OOCYXKJIaTh TMPOLECC M pe3ynbTaT padoThl; 0000maTh MHEHHS
HECKOJILKHX JIFOJICH;

e y4YacTBOBAaTh B IPYMIOBBIX (hopMmax paboThl (00cykaeHuss, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOU
JeUCTBUS C IPYTMMU YIEHaMU KOMaH/bl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMM
IPOAYKT 110 KPUTEPUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Yuusepcanvuvie pecynamuensie oeiicmeus, obecneuusarom Gopmuposanue cCmolCio8bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pEIIEHHs 3aJaud, BbIOMPATh CIOCOO pELIeHHs ¢ y4ETOM
UMEIOIMXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

e BJaJeTh HaBbIKAMM I[I03HABATENbHON peQIEeKCHU KaKk OCO3HAHUS COBEpPIIaeMbIX
JNEUCTBUH M MBICIHUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTpPOJIA IIpOLEcCa M pe3ysbTrara PELICHUS MaTeMaTH4eCKOU
3a/1a4u;

® [IPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTH IIPH PEILICHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaThb COOTBETCTBHE pe3yjlbTaTa LEIHM M YCIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTHDKEHUS] WM HEIOCTUKEHUs pPE3yJIbTaTOB JEATEIbHOCTH, HAXOOUTh OIIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yuyeOHOro Kypca «Anredpa U Hayaja MaTeMaTUYECKOTO aHajin3a» Ha YPOBHE
cpenHero oduiero oOpa3zoBaHus JOHKHO 00€CleUnBaTh JOCTHXKEHUE CIEAYIONINX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

10 KUIACC

Yucsa v BbIYUCTICHUSA

OnepupoBarh MOHATHSAMH: PaIlMOHATBHOE M JEHCTBUTENHHOE YHCIO, OOBIKHOBEHHAS U
JEeCSATHYHAS APOOb, MPOLIEHTHI.

Beimonuate apudmernyeckue omnepanud € paldOHAIBHBIMH M JEHCTBUTEIbHBIMU
YHCIIaMHU.

BreimonuaTe mpuOMMKEHHBIE BBIYMCICHUS, HCIONB3YS TMpaBUia OKPYIJIEHUS, JeJaTh
MPUKUJIKY U OLICHKY pe3yJIbTaTa BHIYUCICHUH.

OnepupoBaTh MOHATUSIMH: CTENEHb C LIEJIbIM MOKa3aTelieM; CTaHJaapTHas ¢opMma 3amucu
JNEHCTBUTENLHOTO YHCJIa, KOPEHb HAaTypalbHOW CTENEHH; MCIOJIb30BaTh MOIXOIAIYI0 (Gopmy
3alUCH ACHUCTBUTEIBHBIX YUCEI JJIsl PeIICHUS MPAKTUUYECKUX 3a7a4 U NMPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUAMH: CHUHYC, KOCMHYC M TaHI€HC MPOU3BOJILHOTO  YIJja;
MCIIOJIb30BAaTh 3alMCh IPOU3BOJIBHOIO yIJla Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKrEe (QYHKIUH.

YpaBHeHUs1 1 HEPABEHCTBA

OniepupoBaTh MOHSATUSMH: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; 1I€JIOE, PAllMOHAIBHOE,
MPpALMOHATILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BeimonHsaTe  mpeoOpa3oBaHus — TPUTOHOMETPUYECKHUX — BBIp@XKEHHMM M pemiarthb
TPUTOHOMETPHYECKHE YPaBHEHUS.

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

[TpuMeHsTh ypaBHEHUSI U HEpaBEHCTBA ISl PEUICHUS MaTeMaTUYeCKUX 3a/ay U 3a7ad U3
pa3IUYHBIX 00JIaCTel HAYKW U PEaTbHOM JKU3HHU.



MonenupoBaTh peanbHblE CHUTYallud Ha s3bIKe aureOpbl, COCTaBISATh BbIPAXKECHMUS,
yYpaBHEHHsI, HEpPAaBEHCTBAa IO YCJIOBUIO 3a/1ayM, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa ainreophl.

DOyHKIUM U rpadpuku

OnepupoBaTh NOHATUSAMU: (PYHKITHS, CITOCOOBI 3aaHusl (DYHKIIMHU, 007IaCTh ONMpeaeICHUs
¥ MHO>XECTBO 3Ha4eHUH (YHKIUH, rpaduK GYyHKINH, B3AUMHO 00paTHBIE (PYHKIHH.

OnepupoBaTh MOHATUAMHU: UYETHOCTh W HEUYETHOCTh (DYHKIUHM, HYIH (DYHKIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKIUN A1 pEIICHUS] ypaBHCHHU.

Crpouth U yMTaTh TpaQuKH JTUHEHHOW (DYHKIMM, KBaIPATUYHOW (DYHKIMH, CTETIEHHOU
(YHKLINU C LETBIM ITOKa3aTeNeM.

Hcnonb3oBarh rpaduku QYHKIUN U1l UCCISAOBAHHS IMPOIECCOB M 3aBUCUMOCTEH IMPHU
pelIeHny 3a/a4d U3 APYTUX y4eOHBIX MPEAMETOB M peallbHOM KU3HM; BBIpakaTh (hopmyrnamu
3aBHCUMOCTH MEX/1Y BETUUNHAMH.

Hauana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATHUSMH: TOCIEIOBATEIbHOCTb, apU(pMeTHUecKas U TeoMeTpuyecKas
IIPOrPECCHUH.

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

3aaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWMCTBA MOCIIENOBATENILHOCTER M MPOTPECCHI Uil PELICHHS PEaJbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATUSMHU: MHOKECTBO, OTEPAI[UN HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT JiJIsl OMUCaHMs peallbHbIX MPOIECCOB
U SIBIICHUH, IPU PELICHUH 33/1a4 U3 JPYTrUX yU4eOHBIX IPEIMETOB.

OmnepupoBaTh MOHATUSAMH: ONpPEEICHIE, TEOpEMa, CIECTBHE, T0KA3aTEIbCTRO.

11 KUIIACC

Yucsa v BbIYUCTCHUSA

OnepupoBaTh MOHATUSMHU: HaTypaldbHOE, LEJI0€ YHUCIIO; HCIOIb30BaTh MPU3HAKU
JIEITMMOCTH LIEJIBIX YMCEN, Pa3JIOKEHUE YUCIIA HA IPOCThIE MHOKUTEIN ISl pELIeHUs 3a/1a4.

OrnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOTAPU(DM YHCIIA, TECITUIHBIE H HATYpPAIbHBIE JIOTAPU(DMBI.

YpaBHeHHUs M HEPaABEHCTBA

[IpuMeHATh CBOWMCTBAa CTENEHW IS TPEoOpa3oBaHUs BBIPAKEHUW, OINEPUPOBATH
NOHATUSAMM: TIOKA3aTeIbHOE YpPAaBHEHHWE M HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
MOKa3aTeJbHBIX YPABHEHUI 1 HEPABEHCTB.

BeimonusaTe mpeoOpa3oBaHusl BBIPAKEHUM, COJIEPIKANINX JIOTAPU(PMBL, ONEPUPOBATH
HNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME M HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
Jorapu(pMHUUECKUX YpaBHEHHUM U HEPABEHCTB.

HaxoauTts penieHus npocTennx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CHCTEMA JIMHEWMHBIX YpaBHEHUHN U €€ pElIeHHEe; UCIO0JIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHUI U1 PEIICHMS IPAKTUYECKUX 3a/a4.



HaxonuThk penieHust NpoCTEUIINX CUCTEM U COBOKYIMHOCTEMN pallMOHAIBHBIX YPAaBHECHUN U
HEPABEHCTB.

MogenupoBaTh peainbHbIE CHUTYallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHUIO 33J1a4M, UCCIEN0BATh TOCTPOEHHBIE MOJIEIIHN C
MCIIOJIb30BaHUEM arrmapaTa anreOpbl.

DOyHKUUM U rpapuku

OnepupoBaTh MOHATUSAMH: MepUOANYECKas (YHKIHSA, NPOMEKYTKH MOHOTOHHOCTHU
GYHKIMHA, TOYKHA SKCTpemyMa (pyHKIMH, HauOoJiblliee W HaWMMEHbIee 3HAYeHUs (PYHKIMU Ha
MPOMEXKYTKE; UCIIOJIb30BATh UX JUIsl McceoBaHus QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TrpadUKU  [OKA3aTeNbHOW,  JIOrapu(PMHUUYECKOH U
TPUTOHOMETPHUYECKUX (PYHKIUI; n300pakaTh X Ha KOOPAWHATHOHN IUIOCKOCTH U MCIIOJIb30BATh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N3o0pakaTh Ha KOOPAWMHATHOM TUIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUH U
MCIIOJIb30BATh UX VISl PEILICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUH.

Hcnonp3oBath rpaduku GyHKUMNA I8 UCCIEIOBaHMS IPOLECCOB M 3aBUCHMOCTEH W3
JOPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTH4yecKkoro aHajaimsa

OnepupoBaTb  NOHATHSAMM:  HENpepblBHAA  (QYHKUHWSA; TNPOU3BOAHASA  (YHKILHUU;
UCIIOJIb30BaTh T€OMETPUUYECKHM U (PU3UUECKUN CMBICT IPOU3BOTHOMN /TSl peILICHHs 3a/1a4.

HaxoauTth mpou3BOJHBIE 3JE€MEHTAPHBIX (YHKIHMM, BBIUUCISATH MPOU3BOJIHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIHA.

Hcnonp3oBarh NPOM3BOIHYIO IUIs HUCCIEAOBaHHS (DYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEAO0BAHM K IIOCTPOCHUIO TPa(HKOB.

Hcnonb30BaTh NPOU3BOJHYIO I HAXOXACHUS HAWIIYYILErO PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE COI[UATbHO-3KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMH: TEPBOOOpa3Hasi M WHTETPajl; MOHMMATh TEOMETPUYECKHH WU
¢u3uUecKuii CMBICT HHTErpaa.

Haxoauts nepBooOpa3Hble 3JieMEeHTapHbIX (YHKIUH; BBIYUCIATH UHTErpai mo dopmyie
Herorona—Jleiiouunra.

Pemate mpukiiagHble 33a4M, B TOM YHCJIE COLHMATBLHO-I)KOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMHU MaTEMaTHUECKOI0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbI Bcero Konrpoaeupie  TMpakriteckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesr
MHoOXecTBa pallMOHAIBHBIX U
1 JICHCTBUTEIBbHBIX YUCEN. PallnOHAIbHBIE 14 1
YpaBHEHHUSI U HEPABEHCTBA
) Oynknuu 1 rpadgukn. CTEeHb C MeNIbIM 6
ITOKa3aTeIeM
3 Apudmerndeckuil KOpeHb N—0il CTENEeHH. 18 1
Wppanmonanbable ypaBHEHHUS! U HEPABEHCTBA
®opMyiibl
4 TpUrOHOMETpUU. TpUroHoMeTpuyecKkue 22 1
YpaBHEHHUS
5 [TocnenoBaTenbHOCTH U TPOTPECCHH 5
6 [ToBTOpeHue, 06001eHNEe, CUCTEMATH3AIUS 3 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 4 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoabubie  Tpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
CrerneHsb ¢ palliOHAIBHBIM [TOKa3aTEJIeM.
1 [TokazarenpHas ¢pyakums. [lokazarenpHbie 12 1
YPaBHEHHUS U HEPABEHCTBA
Jlorapudmudaeckast GyHKIHS.
2 Jlorapudpmudeckue ypaBHEHHS U 12
HEPaBEHCTBA
TpuronomeTrpuueckue QyHKIIUN H UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEPaBEHCTBA
4 IIpounsBoaHas. [IpuMeHeHne IPOU3BOIHON 24 1
5 NHuTterpan u ero npuMeHeHUs 9
6 CucreMsl ypaBHEHUI 12 1
7 Harypanbnbie u 1enbie yncia 6
g [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KosanuecTBo 4acon JJeKTPOHHEIE
Ne Tema ypoka Hara ungposBbie
n/n u3ydeHusi  oOpa3oBaTe/bHbIE
Kontpoabubie IIpakTuueckue
Bcero pecypchl
padoTbI padoThI
| MHOX€eCTBO, Onepanuy HajJ MHOKECTBAMM. 1
Huarpammel Ditnepa—Benna
Panmonaneueie yncina. OOBIKHOBEHHBIE U
2 JECATUYHBIC IPOOH, TPOLICHTHI, OECKOHEYHBIS 1
MIEPUOINYECKHE TpoOH
ApudmMeTnieckre onepanuu ¢ paluoHaTbHBIMA
3 qHCcIaMHy, TPeoOpa30BaHMs YUCIOBBIX 1
BBIPAKECHU I
[Tpumenenue qpobeii 1 IPOIEHTOB TS
4 pELIEHHS TPUKIIAIHBIX 33/1a4 U3 Pa3JIUYHbIX 1
OTpacjeil 3HaHUU U peabHOW KU3HU
[Ipumenenue npoOeii U MPOLIEHTOB IS
5 pEeLICHHS TPUKIIAIHBIX 33/1a4 U3 Pa3InYHbIX 1
OTpacjeil 3HaHUW U peabHOW KU3HU
6 JleiicTBUTENBHBIE Yncia. PanlnoHanbHbIe U |
MPPALMOHAIIBHBIE YHCIIA
7.8 Apudmernueckre onepanum ¢ )
i JNENCTBUTENbHBIMU YUCIIAMU
9 [TpuOnmxEHHbBIE BHIYMCIICHUS, TIPAaBUIIA 1

OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa




BBIYHUCIEHUN

1(1)_ TokaecTBa U TOKIECTBEHHBIC IPEOOpa3OBaAHUS

12 VYpaBHeHUE, KOPEHb YPaBHEHUS

13-

15 HepaseHcTBO, pellieHrEe HEpaBEHCTBA

16-

13 Merton nHTEpBaAIOB

19 Pemenwie nensix u [poOHO-pAIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB
KonrponsHas padora o reme "MHoOXkecTBa

20 palMOHANBHBIX U IEVCTBUTEIIBHBIX YHCEIL.
PaunonansHble ypaBHEHMS 1 HEPABEHCTB"

21- OyHKIUA, CTIOCOOBI 3a/1aHus (PYHKITUH.

22 B3aumHo obpaTHBIe QYHKITUU
I'paduk pynakmuu. O6macte onpeneneHus u

23 MHOXECTBO 3HaueHu QyHkmu. Hymm
¢dbyakumn. [IpomMexyTKH 3HAKOTIOCTOSIHCTBA

24- ) "

%6 UYérHble 1 HeYETHBIE PYHKINH

7 Crenenb ¢ nenbiM nokasarenem. CtangapTHas
¢dbopMa 3armcu AeUCTBUTEIHLHOTO YHCIIa
Hcnons3oBanue moaxoasiieii opMbl 3amucu

28 JIEUCTBUTEIIBHBIX YUCEI JJIS PEIICHUS
MPAKTUYECKHUX 3a/1a4 U TIPEJICTABIICHUS TaHHBIX

29- CrenenHast GyHKITUS C HATYPAIBHBIM U IIEITBIM

30 nokazatenem. E€ cBolicTBa u rpaduk

31 Apudmernueckuil KOpeHb HaTypaTbHON




CTCIICHHU

Apudmernueckuii KOpeHb HATypaIbHOMN

32
CTENEHU

33- CaoiicTBa apuPpMETHICCKOTO KOPHS

35 HaTypaJIbHOW CTETICHU

36- JeiicTBus ¢ apuMeTHIECKUMHU KOPHSIMH N—Oi

38 CTENEHU

39- JeticTBust ¢ apupMETHIECKUMU KOPHSIMH N—OU

42 CTEIEHU

43- Pemenue nppanyoHanbHbIX YpaBHEHUN U

46 HEpPaBEHCTB

47- Pemrenne nppalMoHaIBHBIX YPaBHEHUN U

48 HEPABEHCTB

49- . .

51 CaoiicTBa ¥ rpauK KOpHS N-Oi CTETIEHU
KontponbHas paboTa mo teme

52 "ApudmeTrndeckuii KOpeHb N—0il CTETICHH.
HppannoHaiibHble ypaBHEHUS U HEpaBEeHCTBA"

53- CuHyc, KOCUHYC U TAHT€HC YHUCIIOBOTIO

54 aprymeHra

55- CunHyc, KOCHHYC U TAHT€HC YHCIOBOTO

57 aprymeHrTa

53 ApKcUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

59- ApKCHHYC, apKKOCUHYC U apKTaHT€HC

61 YHUCJIOBOI'O apryMeHTa

62- Tpuronomerpuyeckasi OKpy>KHOCTb,

65 OIpeJIeJIeHUe TPUTOHOMETPHUYECKUX (DYHKIIUN




YUCIIOBOT'O apryMEHTA

2(6)_ OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI
71- [IpeoOpazoBanme TPUTOHOMETPUIECKUX
73 BBIPAYKECHH I
74- [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
78 BBIpAKEHUN
79- .
2 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
83- .
%4 Pemennie TpUroHOMETPUUECKUX ypaBHEHUI
85- .
26 Pemrenre TpUroHoMeTpUUECKUX YpaBHEHUN
Kontponbnas padota o Teme "dopmyiibt
87 TpUroHOMeTpuH. TpuroHoMerpuyeckue
ypaBHEHHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUS
88 nocjeqoBaTeIbHOCTEH. MOHOTOHHEIE
MOCJIE0BATEIHHOCTH
Apudmerndeckasi 1 reOMeTpHIeCKast
89- nporpeccuu. Mcrnonab30BaHUE MPOTrPECCUU IS
90 pELIECHHS peasIbHBIX 3a]1a4 TPUKIIATHOTO
Xapakrepa
BbeckoneuHo yObIBarolasi reoMeTpuiecKas
91 nporpeccusi. Cymma O€CKOHEYHO YOBIBAOIIIEH
reOMEeTPUUYECKOI MpOorpeccuu
92-

93

dopmyJia CIOKHBIX TPOLIEHTOB




94. O06o0061eHne, cucTeMaTUu3alus 3HaHUN 33 Kype

96 anreOpsl M HaYaJl MaTeMaTH4IecKoro aHanm3a 10 3
KJlacca

97 HToroBast KOHTpOJbHAs paboTa 1

98- O06001enre, cucTeMaTU3aIus 3HaHUH 3a Kype

102 anreOpsl M HaYaJl MaTeMaTH4Ieckoro aHanm3a 10 5
KJjlacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Maremaruka: anredpa u Hayaja MaTeMaTHYECKOro aHalIu3a, reoMmerpus. Anredpa u
Hayaja MmareMmatudeckoro ananu3a 10-11 kmacc. Yuebuuk bazoBsiii u yriayO0néHHbIN

YPOBEHb

METOJUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

Meroanueckue pekomeHaanuu Kk yueonuky L. A. Anmumona, FO. M. Konsruna, H. E.

DEnopoBOIL U Ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. ®enepanbHblii noprai. Poccuiickoe obpazoBanue, - https:/www.edu.ru

2. bubnnoreka LTOK https://m.edsoo.ru/7f419d08

3. lucranimonHnoe oOpa3oBaHue JIs IIKOJIBHUKOB U JETEH B MHTEPAKTUBHOM

dbopwme, - https://uchi.ru

4. Enunas KoJuiekuus uu(poBbIX 00pa30BaTelIbHbIX PECYPCOB, -

http://schoolcollection.edu.ru
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