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HOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma y4eOHOro Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHAIH3a»
6a3oBoro ypoBHs s oOyuaromuxcsi 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpenHEero oomero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHHM, MPEABSIBIIEMbIX K MaTeMaTH4YeCKOMY 0Opa3oBaHUIO, U
TPagUIMiA POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMmbl 00€CIIEUMBACT OBIAJCHHE
KJIFOUEBBIMH KOMIIETEHLIUSIMH, COCTABJISIIOIIMMU OCHOBY JUJISl CAMOPa3BUTHSL U HEIPEPHIBHOIO
00pa3oBaHus, EIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO M IIO3HABATEILHOTO pPAa3BHTHUS
JUYHOCTH 00YYaroIIuXCsl.

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOrO aHaIHM3a» SBIAETCS OJHUM M3 Hamboiee
3HaYUMBIX B MPOTpamMMe CTapIIeH MIKOJbI, MMOCKOJBKY, C OJHON CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTANIbHYI0 0a3y Al HM3y4YeHHsS BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C JpYyrou
CTOPOHBI, (QOPMHUpPYET JIOTUYECKOE W aOCTPaKTHOE MBIIUICHUE YYalluXcsi Ha YpPOBHE,
HEO0OXOJMMOM JUIsl OCBOEHMSI KypCOB UH(OPMATUKH, 00IIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamMkax aHHOrO Kypca ydaiuecs: OBJIaJeBal0T YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpast (GOpMYIUPYET CBOU AOCTHIKEHHS B MAaTEMaTHIeCKO# (hopme.

Kypc anrebpbl 1 Hayasn MaTeMaTUYECKOTO aHAlM3a 3aKJIabIBA€T OCHOBY JJISl YCIIEUTHOTO
OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHH, OHUOJIOTUH, TIOHUMaHHUS OCHOBHBIX TEHJEHUUI
SKOHOMHKH M OOIIECTBEHHOU JKU3HU, TIO3BOJISIET OPUECHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh UX B MOBCEJHEBHOW XU3HU. B TOXKE
BpeMs OBJIajIeHHE aOCTPaKTHBIMHM U JIOTMYECKHU CTPOTMMH MATEMAaTUYECKUMHU KOHCTPYKIUSMU
pa3BUBaeT yMEHWE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPKICHUS,
UCIIONIb30BaTh 0000IIeHne U KOHKpETH3aluio, abcTparupoBaHHE U aHAJOTHIO, (OpMHUpPYET
KpPEaTUBHOE M KPUTHUECKOE MBIIUICHHE. B X0/e n3ydyeHus anreOpbl U Hadall MaTEMaTHYeCKOTro
aHaju3a B CTapLIEH IIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PELIEHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUS ~MaTeMaTUYeCKUX MOJENed  pealbHbIX CUTyallud U
MUHTEPIIPETALIMA  IIOJIyYEHHBIX DPEIIECHUM, 3HAKOMSATCS C IPUMEPAMH MaTEeMaTHYECKHX
3aKOHOMEPHOCTEl B NpUpOJIe, HayKe M B HCKYCCTBE, C BbLAAIOIIMMUCA MaTeMaTHYECKUMU
OTKPBITHUSIMU U UX aBTOPaMH.

Kypc obmnanaer 3HaYMTENbHBIM BOCHUTATENBHBIM MOTEHIMAIOM, KOTOPBIA peanusyercs
Kak yepe3 y4eOHbII MaTepual, cnocoOCTBYOMUIl (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
Tak ©W 4epe3 crnenupuky ydeOHOH JEeATENBHOCTH, TPEOYIOIIEH CaMOCTOSTEIHLHOCTH,
AKKypaTHOCTH, HPOJO/DKUTEIBbHOW KOHIIEHTpAllMM BHUMAHUSA M OTBETCTBEHHOCTH 34
ITOJIyYEHHBIN pe3yJIbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajaM MaTeMaTHYeCKOTO aHalu3a JISKUT
JeSTEIbHOCTHBINA IPUHLUIT O0yUEHUS.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOI0 aHAIN3a» BKIIIOYAET CIIeTyIoIIne
coJlep’KaTeNbHO-MEeTOANYecKre JUHUU: «Uucna U BeMUCIEHUA», «DyHKUMH U Tpadukmy,
«YpaBHeHUs U HepaBeHCTBa», «Hauana mareMaTnueckoro aHajinsa», «MHOXKECTBA U JIOTHKaY.
Bce ocHOBHBIE coniepikaTelbHO-METOINYECKUE JTMHUHM H3Y4aroTCs HAa MPOTSHKEHUHM IBYX JIET
o0yueHHs B cTapuiei LIKoJe, eCTECTBEHHO MOMOJHSIS Jpyr Apyra ¥ MOCTENEHHO HaCHIIAsCh
HOBBIMH TeMaMH U pazfenaMu. JlaHHBIM Kypc SIBISE€TCS HWHTETPaTUBHBIM, ITOCKOJBKY
oObenuHseT B ce0e cojepKaHWe HECKOJbKUX MaTeMaTH4YeCKUX JUCHUIUIMH: anre0pa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKUI aHaIu3, Teopus MHOXecTB U Jp. [To Mepe Toro kak ywamuecs
OBIIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHUM allaparoM, y HHUX MOCJIeI0BaTeIbHO
dopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTH MaTeMaTUYECKYI0 MOJENb peallbHOM
CUTYyallM, MPUMEHATh 3HAHU, MOJy4YeHHbIE B Kypce «AnreOpa M Hayala MaTeMaTHYeCKOTro
aHaJIM3a», JJIs PELIEHUs CaMOCTOSTEIbHO C(OPMYIMPOBAHHOW MaTeMaTHYeCKOW 3agadd, a
3aTeM MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yibTar.

CognepxxarenpHO-MeTOIMUYECKass  JUHUSA  «Yuena W BBIYMCIIEHMS)» — 3aBepLIAcT
(dopMHpOBaHUE HABBIKOB HCIIOJNB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B



OCHOBHOM mIKose. B crapmiell mkosie oco6oe BHUMaHHUE yAeIseTcss (GOPMUPOBAHUIO TIPOUHBIX
BBIYUCIUTEIFHBIX HABBIKOB, BKJIIOYAIOUIMX B Ce0S MCIOJB30BAHUE DPA3IUYHBIX (HOpM 3amucu
JEUCTBUTEIBHOTO YHCJIA, YMEHUE PpalUOHAJIBHO BBIIOJHATH JEHCTBUSA C HUMH, Je1aTb
INPUKUAKY, OLEHMBaThb pe3yipTaT. OOydaromuecs IMOJIy4aloT HaBbIKM IPUOIMKEHHBIX
BBIUUCIICHUH, BBINOJHEHMUsI JEMCTBUH C 4YMCIaMM, 3alUMCAHHBIMH B CTaHIAAPTHOM Qopme,
MCII0JIb30BAaHUsl MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAYKEHUM.

JIluHusa «YpaBHEHHs M HEPaBEHCTBAa» PEAIM3YeTCsl Ha MPOTSHDKEHUM BCEro oOydyeHMs B
CTapuIel IIKOJIe, IIOCKOJIBKY B KaXJOM pas3zeiie IporpamMMmbl IPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOIMX 3a7a4. OOyuaromuyecs OBJIaIeBal0T Pa3IMUYHbIMU METO/IaMH PEIIEHUS LEbIX,
paLMOHATBHBIX, UPPALIMOHAIBHBIX, TTOKA3aTEIbHBIX, JOTapH(PMHUUECKIX U TPUTOHOMETPHIECKUX
YPaBHEHHH, HEPABEHCTB U UX cucteM. [losydeHHbIE yMEHHS UCIOIB3YIOTCS IPU UCCIEIOBAHUN
(GYHKIMH C TIOMOIIBI0 MPOU3BOMHOW, PEUICHUM NPUKIAJAHBIX 3a7ad M 3a7ad Ha HaxOXJEHUE
HauOOJIBIIMX U HAUMEHbLINX 3HaUYCHUH (yHKUuU. JlaHHAs coleprkaTeabHas JIMHUS BKJIIOYAET B
ce0s1 Tarke (QOpPMHpPOBAHHME YMEHHUH BBINOJHATH Pacu€Thl 1O Qopmynam, Mpeodpa3zoBaHuUs
LENbIX, PAalMOHAIbHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKCHHM, a TaKkKe
BBIPQXECHUM, COJepKalMX cTeneHu U jorapudmsl. brnarogaps usyudeHuro anreOpanyueckoro
MarepHala MpoUCXOIUT JallbHeiee pa3BUTHE allTOPUTMUYECKOr0 U aOCTPAKTHOI'O MBIIUICHUS
ydamuxcs, (pOPMHUPYIOTCS HABBIKH JCAYKTUBHBIX DPACCYKACHUH, PaOOTBI C CHMBOJIbHBIMU
dbopmaMu, NpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS PAKTHYECKUX M €CTECTBEHHO-
Hay4HBIX 3aJ]a4, HarJIsaHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK s3bIKa HAyKU.

CopnepxatenpHO-MeToan4YecKast TUHUS «DYHKIUU U TpaQuKM» TECHO NEPEIIeTaeTCsl C
JpPYTMMH JIMHUSMH Kypca, IIOCKOJIbKY B KakOM-TO CMBICIE 3aJaéT IOCJIEJOBATEIbHOCTD
U3y4YeHHS Marepuayia. V3ydeHHWe CTENEHHOW, I0Ka3aTeNbHOW, JorapuMuueckod u
TPUTOHOMETPUUYECKUX (DYHKIMI, MX CBOHCTB M TIpaUKOB, MCIIOJIb30BaHME (QYHKUUH Ui
pelieHus 3a1ad U3 APYTrux Y4eOHbIX IMPEeIMETOB M pealbHOM KU3HU TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJINM30M, TaK M C pellleHHeM ypaBHEHUN M HepaBeHCTB. [Ipu aToM Gosnbiioe
BHUMaHue ynensiercss (GOpMUPOBAHUIO YMEHHUSI BbIpaxaTb (OpMyJIaMU 3aBUCHUMOCTH MEXIY
pPasIMYHBIMM BEJIMYMHAMH, HCCIIEOBaTh NOJIY4YEHHblE (YHKIUH, CTPOUTh WX TpaduKH.
Martepuan 3TOH cojepKaTeNbHON JMHMM HalleJleH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
NO3BOJISIOIINX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJy BeIMYMHAMH B pazauuHod  (opme:
AHAINTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wu3yueHue crnocoOGCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nnHusA «Havyana MaTeMaTHuecKOro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYT KaK MaTEMAaTUYECKUX, TaK U MPUKIIAJHBIX 3a]a4, JOCTYHBIX 00ydarolumcs, y
KOTOPBIX MOSIBJISIETCS BO3MOXKHOCTh MCCIIEI0BaTh M CTPOUTH Ipaduku QyHKIMHA, ONpeaesaTh UX
HauOOoJIbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIoM@Aau GUuryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEeHMsI mpoueccoB. JlaHHas coaeprkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHUYeCKUX MOJeJel peaJbHBIX CUTYyalllil, HaXO0XKJIeHUs
HAaWIy4lllero peuleHHs] B NPUKIATHBIX, B TOM YHCJIE COLMAIBHO-KOHOMHYECKHX, 3a/Jayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHUH DPACIO3HABATH
MPOSIBJIEHUS] 3aKOHOB MaTeMaTWKH B HayKe, TeXHUKe W ucKyccTBe. OOydaromiuecss y3HAIOT O
BBIIAIOIINXCSl PE3yJIbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHUs MaTEeMaTHKM Kak HayKH, M HX
aBTOpax.

CopepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM ITOCBSIIIEHA
AIIEMEHTaM TEOPUH MHOKECTB. TeOopeTHKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJbHON MaTeMaTHKH U MpeularaloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00bETUHSIOMNI
BCE paslenbl MAaTeMATHKM W €€ TPWIOKECHHWH, OHU CBS3BIBAIOT Pa3HbIE MATEMaTUYECKUE

2



JTUCIUIIIMHBI B enuHoe I1ienoe. [loaroMy BaKHO JaTh BO3MOXKHOCTH IIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHON MAaTeMAaTHUKH M HCIOJIb30BaTh €ro s
BBIPOKECHHS CBOMX MBICIICH.

B xypce «Anrebpa u Havama MaTeMaTHUYECKOTO aHAINM32» MPHUCYTCTBYIOT TaKKE OCHOBBI
MaTEeMaTHYeCKOr0 MOJICITMPOBAHMS, KOTOPBIC MPU3BaHbI COPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIEJIC peaIbHBIX CUTYAIlHid, UCCIICOBAHMS 3TUX MOJENIei C TIOMOIIBIO armapaTa anreopsl u
MaTeMaTHYeCKOr0 aHajln3a M MHTEPIPETAlMU TOJIYYEHHBIX pe3yJbTaToB. Takue 3amaHus
BIUICTEHbI B KaXJbId M3 pa3lie]IOB MPOrpaMMbl, MOCKOJIBKY BECh MaTepHall Kypca MIUPOKO
WCIIONIB3YETCS JIJISl pelIeHUsT IPUKIAIHBIX 3a1a4. [Ipu pereHun peaabHbIX MPAaKTHYSCKUX 3a/1a4
yyamudecss — pa3BUBAIOT  HAOMIOAATENIbHOCTh,  YMEHHME  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJb30BaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATH TMPOOJIEMY.
JesaTensHOCTh 1O (DOPMHPOBAHUIO HABBIKOB PEIICHUS TMPUKIAAHBIX 337a4 OpPTaHU3yeTcs B
MpoIiecce U3yYCeHUsI BCEX TeM Kypca «Aredpa v Havajga MaTeMaTHYECKOTO aHATIN3ay.

B yuebHOM maHe Ha M3yueHHE Kypca anreOphl U HadaJl MAaTEMaTHYECKOrOo aHajau3a Ha

0a30BOM ypoBHE OTBOAMTCA 2 yaca B Henmento B 10 kiacce u 3 yaca B Hexento B 11 kiacce,
BCEro 3a JBa rojaa ooyuenus — 170 gacos.

COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BbIYHMCIECHHSA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apobu.  Apudmernueckue omepanud ¢ palOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
MIPUKJIIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIbHON KU3HH.

JeiicTBuTenpHble yKcha. PanyoHanbHBle W MppalMoOHaNbHbBIE uyucia. Apudmernueckue
orepanuy ¢ ACUCTBUTEIbHBIMU yHciaMu. [IpuOnmkéHHbIe BHIYMCIEHUS, TIPaBUIa OKPYIJIEHUS,
IIPUKUAKA U OLIEHKA Pe3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ nenbiM mnokasarenem. CtangapTHas ¢opMa 3alucu JAEUCTBUTEIBHOTO YHUCIIA.
Hcnonb3oBanue mnoaxofsmedl (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN I pPELIeHUs
MPAKTUYECKUX 3aJa4 U MPEICTaBICHUS JaHHbIX.

Apudmernuecknil KOpeHb HaTypalbHOW cTemeHu. JledcTBus ¢ apudmMeTHyecKuMu
KOPHSIMH HaTypajIbHOW CTETIEHH.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCIIOBOT'O apryMeHTa.

YpaBHeHHUs! M HEPABEHCTBA

ToxxaecTBa 1 TOXKIECTBEHHbIE PeoOpa30BaHUSI.

[IpeoOpa3oBanue TPUTOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHYECKUE
bopMyIIbI.

VYpaBHeHHe, KopeHb YypaBHEHMs. HepaBeHCTBO, pelleHMEe HepaBeHCTBA. Meroa
HMHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemenne nppanvoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUUECKUX YpaBHEHUM.

[IpumeHeHre ypaBHEHHI UM HEPaBEHCTB K PELIEHUI0 MAaTeMaTHYEeCKHX 3a7ad U 3ajad U3
pa3INYHBIX 001aCTe HAYKH U PEaNbHOM KU3HH.

DyHKIUHN U TPaQUKH

OyHkuus, criocoosl 3ananus Gynkun. ['papux Gynkiun. Bzanmuo oOpatHbie GyHKIMH.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

Crenennas QyHKIMS C HaTypaJbHBIM M LENbIM MMoKa3zareneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHS N-0if CTETEeHU.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpPEJEICHUE TPUTOHOMETPUYECKUX (PyHKUIUH
YK1CJIOBOI'O apIyMEHTA.

Hayana maTremMaTH4eckoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  33JaHUSl  IOCIENOBATEIBHOCTEH.  MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckass W TreoMeTpHYecKass mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6ecCKOHEYHO yOBIBAIOLICH M€OMETPHUUECKON MPOTrPECCHU.
dopMysa CIOKHBIX IPOLEHTOB. Mcrnosb30BaHuEe MPOrpeccuu Ui PELICHMs peabHBIX 3a4ad
MPUKIIAJHOTO XapakTepa.

MHuoxecTBa H JIOTHKA

MHoxecTBO, onepanuu Haja MHOxecTBamH. /luarpammsl OJitniepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisi OIMCaHUs PeajbHbIX IPOLECCOB WU SIBICHUMW, NpU
pellIeHnH 3a1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIACC

Yucia ¥ BbIYHMCIECHHSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LIEIBbIX YACE.

Crenens ¢ paniMoOHaIbHBIM Moka3areseM. CBOWMCTBA CTETICHH.

Jlorapudm umcna. JlecaTuunble U HaTypaibHbIE JOrapHU(pMBbI.

YpaBHeHusI U HepaBeHCTBA

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3zoBaHre BbIpaKEHU, COEPIKALUX CTENIEHH C palliOHAIbHBIM IIOKa3aTeJIEM.

[TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokxazarenbHbIE ypaBHEHUS! U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl NUHEHHBIX ypaBHEHHH. PelieHue NpukiaaaHbIX 3a/ad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHATIbHBIX YPaBHEHUH U HEPABEHCTB.

[IpuMmeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIIEHUI0 MAaTEMaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3InyHbIX 00J1acTe HayKu U peaabHON )KU3HU.

DOyHKIUH U rpaduku

Oyuknus. [lepuoguueckne  pynkuun. IIpomMexxyTkKu  MOHOTOHHOCTH — (DYHKIIMH.
MaxkcumyMbl 1 MUHUMYMbI (QyHKUuU. HambGonbliee m HauMeHbllee 3HaueHHEe (yHKIUM Ha
MIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

[ToxazarenbHast u gorapudmuueckas GyHKINU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKIMN 17151 pelieHHs YpaBHEHUM U JIMHEMHBIX CUCTEM.

Hcnonp3oBanne rpadukoB (PYHKIUN I HWCCIEIOBAHUS TPOIIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana matemMaTH4ecKkoro aHajaimsa

HenpepoiBable pyHKIMN. MeTO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eomerpuueckuit u GU3NYECKUN CMBICI TPOU3BOIHOM.

[Tpou3BosiHBIE ArIeMEHTAPHBIX (QYHKIMA. DOPMYIIbI HaX0XKIEHUS MPOU3BOAHON CYMMBI,
IPOM3BEACHUS M YACTHOIO (DYHKIIMH.



[TpumeHeHre MPOU3BOIHOM K HCCIEI0OBAaHUIO (PYHKIIMI HA MOHOTOHHOCTD U 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUS (DYHKIIMU Ha OTpE3Ke.

[IpumeHeHre MPOU3BOMHOM M HAXOXKACHUS HAWIYYIIETO PEHIeHHs B MPHUKIATIHBIX
3aaydax, s ONpeesieHIs] CKOPOCTH MpoIiecca, 3aJaHHOTr0 (OpMYIIOi Uitk rpaduKkoMm.

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.

Wuterpan, ero reoMeTpudeckuii M (QU3MUECKUil cMbIci. BplumcieHune HWHTErpana 1o
dbopmyne Hetorona—JleliOnuna.

ININTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yuyeOHOro mpeaMera «MaTeMaTHKa» IOJDKHO OOeCreuyuBaTh JOCTHIKEHHE Ha
ypOBHE cpenHero ooimiero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpEeIMETHhIX U
IIPEIMETHBIX 00Pa30BATEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yJbTAThl OCBOEHMS IMpOrpamMMmbl yuyeOHOro mnpeamera «MaTemaTuka»
XapaKTepU3yIOTCH:

I'paxxnanckoe BocnuTanue:

Cc(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW MMO3UIMM OOydYaroUlerocs Kak akTHUBHOIO U
OTBETCTBEHHOTO YJICHAa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MaTEeMaTHYECKUX OCHOBAX
(YHKLIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHUH, NpOLELYp TIPakJaHCKOro oOIiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX QYHKIMSIMU M Ha3HAUEHUEM.

IIaTpuoTnyeckoe BocIUTAHUeE:

c(OPMHUPOBAHHOCTBIO POCCUHUCKOM Ipa)1aHCKOW UJAEHTUYHOCTH, YBOKEHUS K MPOLUIOMY
U HACTOALIEMY pOCCUHCKONM MaTeMaTHKH, ILIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YeCKOW HIKOJIbI, K HCIOJIb30BAaHUIO ITHUX
JOCTHKEHUH B IPYyTrHX HayKaX, TEXHOJIOTUSX, Cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUIN HayKH M JIeATEIbHOCThIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOWYHBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyk JCHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acIEKTaM pa3JInYHbIX BUI0B UCKYCCTBaA.

du3znyeckoe BOCIUTAHME:

c(OPMHPOBAHHOCTBIO YMEHHS MPHUMEHATh MaTeMaTW4YecKHe 3HaHUsS B HHTEpecax
3I0pOBOr0 M Oe3omacHOro oOpasza KH3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mMHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PEryjsipHas (Qusnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMYHbIM
chepam npodhecCuOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyaylei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
’KM3HEHHBIE IUIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMAaTH4YECKOMY OOpa3OBaHUIO U
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€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pELIEHNHU IPAKTUYECKUX 3a/1a4 MaTeMAaTUYECKOM HallpaBI€HHOCTH.

IK0JIOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTHMYECKOW KYyJIbTYPhl, NMOHHMAHHEM BIMSHUS COIHMAIBHO-
SKOHOMHMYECKUX TIPOIECCOB Ha COCTOSHUE IPUPOJHOM W COLMAIBHOW Cpelbl, OCO3HAHHUEM
r00aNbHOTO  XapakTepa 9JKOJOTMYECKHMX  MpoOjieM; OpHEeHTalued Ha  MpPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUN Uil pelieHusl 3a7iad B 00JIaCTU OKPY’KaloUleil cpelpl, MIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIIEH Cpeibl.

LleHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKHU, TOHHMMaHUEM MAaTeMaTUYeCKOW HAayKH Kak cdepbl
YeJIOBEUYECKON JESITENIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTU Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHKH M MaTeMaTU4ecKOol KyJIbTYpPOW KaK CpPEJACTBOM MO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISTH IPOEKTHYIO M  HUCCIIEJOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAIBHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHS POrpaMMbl yueOHOro npeamMeTa «MaremaTuka»
XapaKTepU3yIOTCS  OBJIAQJICHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OeliCmEUAMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — Pe2VIAMUGHbIMU
0eticmeusmMu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00Y4arowuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYICAIoWe20 Mupd;
npUMeHeHUe 102UYeCcKUX, UCCIe008amenbCKUx onepayull, ymeHul pabomams ¢ uHgopmayuet).

ba3oBrle mornueckme AeMCTBHUS:

® BBIBIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
NOHATHUH, OTHOLIEHUH MEXIy MOHATUAMH; (HOPMYTUPOBATH OIpPENENECHUs MOHATHA;
YCTaHABIIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIsl 00001eHus
Y CPaBHEHUS, KpUTEPUU MIPOBOJIUMOTIO aHAIN3A;

e BOCIPUHMMATh, (POPMYJIMpPOBaTh U MPEOOPa30BBIBATH CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHbIE;

® BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H U IPOTUBOPEUHs B (haKTax,
JAHHBIX, HAOJMIOACHMSIX W YTBEPKACHMSX; Ipeajaratb KpUTEPUM JIJIsl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€TYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKII4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTebCTBA MaTEMaTHUYECKUX YTBEPKACHUM (TIpsSMBbIe
U OT TMPOTUBHOIO), BBICTpAUBaTh apPryMEHTAlMI0, MPUBOAUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBL;

e BbIOMpaTh cnocob penieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAALINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTenbCcKue JeMCTBUS:

® CIOJNB30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IO3HAHUS;
dbopMyIIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3UIHUIO,
MHEHHUE;



® [IPOBOJUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BAaHUE 110
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOr0 OO0beKTa, SBJICHUSA, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, ABJICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENBHO (opMyaupoBaTh O00OOIIEHHMS M BBIBOABI IO  pe3yjbTaTaM
NPOBENEHHOTO HAOIIOCHHS, UCCIIEAOBAaHUS, OLEHUBATD JIOCTOBEPHOCTh MOJIYYCHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHHMIA;

® [IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOLIECCA, a TAKXKE BBIIBUIATh IPEATIONI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota ¢ nuadopmanueii:

® BBUIBJIATH AeUUUTH HHPOPMALIMY, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BOIPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HWCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS;

® CTPYKTYpHpOBaTh HWH(POPMALMUIO, TPEACTABIATH €€ B pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

e OIICHUBaThb HAJEKHOCTh HMH(GOPMALMM [0 CaMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHnvle Oelicmsus, 00ecneyusaom cQopmuposaHHoCb

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0wenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXIEHHUS B COOTBETCTBUU C YCJOBUSMHU H LEISIMHU
oOIIeHus; SCHO, TOYHO, I'PAaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M
IUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTHPOBATh
MIOJTyYEHHBIN PE3yJIbTaT;

e B X0J€ 00CYX/IeHUs 3aJ[aBaTh BOIPOCHI IO CYILECTBY 00CYKJaeMOil TeMbl, TPOOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEW, HAICJIEHHbIE HAa TOUCK pELIEHUs;
COMOCTABJIATh CBOU CYXKIEHUS C CYXICHMSIMHM JPYIMX YYacCTHUKOB JUaJIOra,
0oOHapy»XUBaTh pa3jIMyue U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopMe popMyarpoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3YJbTaThl PEIIEHUS 3a7aydd, YKCIIEPUMEHTA, UCCIEIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Y4YETOM 3ajqad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyAHUYECTBO:

® [IOHMMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMaHAHONW W WHIUBUIYaJbHOW pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/Jad; NPUHUMATh IeJlb COBMECTHOM JesATEeIbHOCTH,
IUIAHUPOBAaTh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHAbI padoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh IPOLIECC M pe3ylbTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JIOJIEH;

® y4acTBOBAaTh B IPYNIOBBIX Popmax padboThl (00CykAeHUS, OOMEH MHEHHI, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHMPOBATH CBOHU
JNEeNCTBUS C IPYTMMH YWiIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 00U
IPOAYKT 1O KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue Cmvlci08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3zanus:

COCTABIIATh IJIaH, AJTOPUTM pELICHHs 3ajaud, BHIOMpPATh CIOCOO pelIeHUs C YyYETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUH.



CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMHM I103HABATEIbHONW pedieKCcuM KaK OCO3HAHUS COBEPIIAEMbIX
NEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToOB; BJaJeTh CHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca U pe3yJibTaTa PELIEHUS MaTeMaTU4eCKOU
3a]a4u;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3a7aud, BHOCHUTD
KOPPCKTHUBBI B ACATCIBHOCT HA OCHOBC HOBBIX OGCTOSITCJIBCTB, JaHHBbIX, HaﬁﬂeHHLIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTHIKCHUSA HWJIM HCAOCTUIKCHHUA PE3YJIbTATOB ACATCIBHOCTH, HAXOAHUTb OIJ_II/I6Ky,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOro Kypca «Ainredpa ¥ Hayana MaTeMaTHMYECKOrO aHaliHu3a» Ha YPOBHE
cpenHero obuiero o0pa3oBaHuUs JOJDKHO OOecTeunBaTh JOCTHXKEHUE CIIETYIOUIUX IPEIMETHBIX
00pa30BaTeNIbHBIX PE3yJIbTaTOB!

10 KUIACC

Yuciia ¥ BbIYMCICHHSA

OnepupoBaTh HOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHAsSL APOOB, IPOLIEHTEHI.

BeimonHATe apudmernyeckue OINepalud ¢ PaUOHAIBHBIMU M J€HCTBUTEIBHBIMU
YHUCJIAMHU.

BbinonHATe npuOMMOKEHHBIE BBIYMCICHUS, MCIIOJIB3Ysl IMpaBWiIa OKPYIJIEHUs, JeJaTh
NPUKUJAKY U OLIEHKY pe3yJbTaTa BhIYMCICHUH.

OnepupoBaTh HNOHATHAMM: CTENEHb C LEJbIM IOKa3aTesleM; cTaHaapTHas (Gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTYpaJbHOM CTENEHM; HMCIIONb30BaTh MOAXOASIYI0 (hopmy
3alMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHUS TPAKTUYECKUX 33Ja4 U IPEJICTABICHUS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHMHYC M TaHIE€HC [POU3BOJIBHOIO  YIJIA;
UCIOJIb30BaTh 3alMCh IPOM3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUYECKUE (PYHKITUH.

YpaBHeHusI U HepaBeHCTBA

OnepupoBaTbh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UppaLMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX  BBIDOKEHMM W pemiarh
TPUTOHOMETPUUECKHUE YPAaBHEHUS.

BeinonHATe npeobpa3zoBaHus LETBIX, PAllMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEBIX, PAIIMOHATIBHBIX U HPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

[TpyuMeHsATh ypaBHEHMsI U HEPABEHCTBA JUISl PELICHUS MaTeMaTUYeCKUX 3a/1ad U 3a4ad U3
pa3INyYHbIX 00JacTel HayKH U pealibHOM JKU3HU.

MogenupoBaTh peajbHblE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCJIOBUIO 3a/ayd, MCCIEI0BATh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATUAMH: (YHKLHS, CIIOCOOBI 3a1aHus (PYHKIIMH, 001aCTh ONpeaeIeH s
Y MHOYKECTBO 3Hau€HUI QYHKINH, TpaduK QYHKIIMH, B3AUMHO 00OpaTHbIe (PYHKIINU.

OnepupoBaTb MOHATUAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIH (QYHKIIHH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA Ui peLIeHNs ypaBHEHUH.



Ctpouth W yuTaTh Tpa@uKu JTUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIUH, CTEIIEHHOMN
(YHKINU C LEBIM ITOKa3aTeNeM.

Hcnons3oBath rpaduxu GyHKIUN Ui MCCIEIOBAaHUS IMPOLIECCOB M 3aBHUCUMOCTEH Mpu
pelIeHNH 3aJad U3 JAPYruxX y4eOHbIX NPEIMETOB M pealbHOW JKM3HM; BBIpaXaTh (opMyiIaMu
3aBHCHUMOCTH MEXKYy BEJIUYHHAMHU.

Havyana maTeMaTH4ecKOro aHajimu3a

OnepupoBaTh MOHATHUSMH: TOCJIEIOBATEIBHOCTD, apUpMeTHUecKas U TeoMeTpuyecKas
IIPOIPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOLIasi TeOMETpUYECKasi MPOrpeccus, cymma
0eCcKOHEUHO yOBbIBaIOIIEH reOMETPUIECKOM MPOTPECCHH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M IPOrPECCUM Il PELIEHUs pealbHbIX
3aJa4 MPUKJIAIHOTO XapaKTepa.

MHozkecTBa U JIOTHKA

OnepupoBath MOHATHUSAMHU: MHOXECTBO, OTIEPAIH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /sl ONMCaHUs peallbHbIX IPOLECCOB
U SIBJICHU, IPU PEILICHUH 3a7a4 U3 APYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUSAMU: OINIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYUCICHUA

OnepupoBaTb MNOHATHSIMM: HATypalbHOE, LEJI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIMMOCTH LIEJIBIX YHCEI, PA3JI0KEHHUE YUCIIa HA IIPOCTBIE MHOXKUTEINN JJIs PELLEHUS 3a1ay.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAIBHBIM [T0KA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, 1eCATUYHBIC U HATypaJibHbIE JIOTapU(MBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsaTh CcBOICTBa CTemeHW s MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
MOHATUSAMHM: TIOKA3aTeJIbHOE YPABHEHWE W HEPABEHCTBO;, pEIIaTh OCHOBHBIC  THIIBI
[IOKa3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BoinonHATe 1peoOpa3oBaHMs BBIPAKEHUHN, COJEp)KalIMX Jorapudmbl; ONEpUpOBATH
HNOHATUAMM: JIOrapu(MHUUYECKOe YpaBHEHHE W HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUM U HEPABEHCTB.

HaxonuTts penieHus npoCTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUHN U €€ pelIeHHe; UCII0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM NI PEILICHUS IPAKTUYECKUX 3a1ady.

Haxonuts pemieHus npocTelmmx CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MonenvpoBaTh peaibHble CHUTyalldd Ha S3bIKe aureOpbl, COCTaBJISATh BbIPAXKEHMUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aa4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUSMH: Tepuoanyeckass QYHKIUSA, NPOMEKYTKH MOHOTOHHOCTH
(GYHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJbIllee M HAaUMEHblee 3HadeHHs (PYyHKIHHU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUISl HCCIeI0BaHus (YyHKIUH, 3a1aHHOM rpauKoMm.

OnepupoBaTh  MOHATHAMHU:  TpadUKd  [OKa3aTeIbHOM,  Jorapudpmuyeckoil  u
TPUTOHOMETPHUECKUX (PYHKIMIA; N300pakaTh UX HAa KOOPAUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pELLICHUs YPaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOW IJIOCKOCTHM TpaduKH JUHEHHBIX YpaBHEHHH H
UCIIOJIB30BAaTh UX IS PEILICHUS CUCTEMBI TUHEHHBIX YPABHEHUMN.



Hcnonb3oBarh rpaduku GYyHKIHA A1 WCCIIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
JIPYTHX Y4EOHBIX TUCIUTLINH.

Hauyana maTeMaTHuyeckoro aHajimusa

OnepupoBarh  MOHSATHSIMH:  HENpPEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIIUY;
UCIIOJIb30BaTh T€OMETPUUYECKUIN 1 PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a/1a4.

HaxomuTe Nmpou3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJHBIC CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOWM3BOJHYIO IS HWCCIEIOBaHHWS (YHKIIMM HA MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEI0BAHUS K TOCTPOCHUIO IPa(PUKOB.

Hcrnonb3oBaTh MPOM3BOAHYIO JJII HAXOXKACHUS HAWIYUILIEro PEIICHUs B MPUKIAIHBIX, B
TOM YHUCJIE€ COLIMANIbHO-OKOHOMHUYECKHUX, 3a/1a4ax.

OrniepupoBaTh HMOHATHSIMHU: TEPBOOOpa3Hasi W WHTErpajl; MOHUMATh T€OMETPUUECKUI U
buznyecKkuilt CMbICT UHTETrpaa.

HaxomuThs mepBooOpa3HbIe AJIeMEHTApHBIX (QYHKIUH; BBIYHCISATH HHTErpal 1o GopMmylie
Herorona—Jleliouuma.

Pematpr nmpuKiIagHbie 3aa4d, B TOM YHCIE CONHAIBLHO-3KOHOMUYECKOTO H (PU3NIECKOTO
Xapakrepa, CpeICTBaMHU MaTEMaTHUECKOT0 aHalln3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n NMPoOrpaMmblI Bcero Kontponbueie  Ipaxrmyeckue o0pa3oBaTtejibHbIE
padoThI padoThI pecype
1 11\[@;2;1;61:;:;;1){1?; ?II:Iing;I;HI;I/IOHaHBHHe 14 1 Bubmzorexa HOK
' https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABCHCTBA
2 Oynkuuu u rpapuku. CTeneHs ¢ HeIbiM 6 Bbu6mmoteka [JOK
HoKaszaresieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1 bubnnoreka [JOK
HppanmoHaibHble YpaBHEHUS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 ;I:)CI)/II:"B(/)II}{U;;IeTpHH TpuroHomerpuyeckue 22 1 bubmorexa [IOK
: https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBareabHOCTH U IPOTPECCUU 5 bubmorexa HOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1 bubmmoreka IIOK
3HaHHUN https://m.edsoo.ru/1568aba3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3/ieiioB U TeM K I (uudgposbIe)
n/n MPOrpamMmbl Bcero 06HTp0.]IL HBIC pﬁalcanecKne oOpa3oBaTejibHbIE
padoThbI padoThI pecypesr
) Howastrontaan Gy, Tionsarensene 12 ) Bu6mtoterca LIOK
) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
2 Torapdmrscctne sammromms 12 Bu6mtoera LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
3 e, Tommonemerpncomme 9 ) Bu6mtoera LIOK
P P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubnuorexa [{OK
4 [IpounsBoaHas. [IpuMeHeHne NpoOU3BOIHOM 24 1 https://m.edsoo.ru/fl1c4afd
5 HuTerpan u ero npuMeHEHHS 9 bubmnorexa [IOK
P p https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
6 CucTeMbl ypaBHeHHi 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble u 1ieNbIe Ynciia 6 bubmorexa LIOK
yp H https://m.edsoo.ru/f11c4afd
3 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 2 bu6nmorexa LIOK
3HAHHH https://m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0
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