HerocynapcrBenHoe (dacTHoe) 00111e00pa3oBaTeIbHOS YUPEKICHHUE
cpenHsisi oomeoopa3oBaTenpHas mkosa " 'eamnoc"

AHHOTaIms K paboyeil mporpaMmme
y4eOHOTO Kypca «Anrebpa u Hayalla MaTeMaTHIeCKOTro aHanu3a (yriryOJIeHHBIH YPOBEHD )»

PabGouas mporpamma y4yeOHOTO Kypca «AureOpa M Hadajga MaTeMaTH4ecKoro aHaiuus3a (yriyOJICHHBIH YpOBEHB)» NPEIMETHOW 00JacTu
«Marematuka u nH(pOopMaTHKa» pazpadoraHa B cOOTBETCTBUU C MyHKTOM 18.2.2 ®I'OC COO u peanmsyercs 2 roga ¢ 10 mo 11 kmacce.

Pabouas mporpamma paspaborana yuuteneM MapHoBod JILE.. B COOTBETCTBUHM C TOJIO)KEHHEM O PabOdYMX IMpOrpaMMax U OMpeIeIisieT
OpraHM3alio 00pa3oBaTENbHON JEATEIbHOCTH YYMUTEIEM B IIKOJE MO ydeOHOMY Kypcy «AnreOpa M Havajla MaTeMaTH4YeCKOro aHalu3a
(yrnyOneHHBIN yPOBEHB)».

PaGouas mporpamMma yueOHOTO Kypca «Anredpa v Hayana MaTeMaTH4eckoro ananusa (yriayOleHHbIH ypoBeHb )» aBisercs yactbio OOIT COO,
ONPEACIISIONICH:

-IIIaHUPYEMbIE Pe3yIbTaThl (JINYHOCTHBIE, METAPEMETHBIE U MPEAMETHBIC);

-COJIepIKaHue;

-TeMaTUYEeCKOE MJIAHUPOBAHUE C YUETOM paboueil mporpaMMbl BOCITUTAHUS C YKa3aHHEM KOJIMYECTBA aKaJIEMUYECKUX YaCOB, OTBOJIMMBIX Ha
M3y4YeHHUe KK0M TeMbI 1 BOBMOXKHOCTHIO Hctnoiab3oBanus I(1[)OP.

Pabouvast mporpamma paccMOTpeHa Ha 3acelaHii METOINYECKOTr0 00bEIMHEHHS U COTTIaCOBaHA 3aMECTHTENIEM AUPEKTOPA IT0 METOHYECKON
padore HOY COILL «I"ennocy.

31.08.2023
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MHUHUCTEPCTBO OBPA30BAHUS U MOJIOJAEXHOU MOJUTUKH CBEPVIOBCKOM OBJIACTH
HEI'OCYJAPCTBEHHOE (HACTHOE) OBIIEOBPA30OBATEJIBHOE YUYPEKJIEHUE
CPEJIHSISA OBIIEOBPA30BATEJIBHAS HIKOJIA «TEJIUOC)»

PACCMOTPEHO COI'/TACOBAHO VYTBEPXJIAIO
Ha 3acenanuu MeToauyeckoro 31.08.2023 r. Jupextop HOY. COLI «I'emrocy
o0BeIMHEeHHS] YUUTeNeH 3aMecTHTeNb TUPEKTOpa Mo X /;@' y BaﬁTnHa AJO.
€CTECTBEHHBIX U MPUKJIAIHBIX HAYK METOAMYECKOii paboTe ‘
Mpotokon Ne 1 or 30.08.2023 r. _ /7;? // -/ darraxosa AL ITpukas i‘fg / (f/g/)} 31.08.2023 r.
TV T // .
/

Ilpunoscenue k ochosnol 06pazoeamenvroi npozpamme cpedHezo 06uwezo 06pazosanus

PABOYAS INPOT'PAMMA
(ID 724580)
y4ebHoro Kypca «Ajare6pa H Hayajia MaTeMaTHYeCKOro aHAIH3a. YIIyOJIeHHbIH YPOBEHb»

st obyqaronuxes 10-11 kmaccos

Exarepun6bypr, 2023 ron



IHHOACHUTEJIBHASA 3AIINCKA

VY4eOublii kKypc «Anredpa W Havajga MaTeMaTUYECKOTO aHaIU3a» SBISETCA OJAHMM W3 HauOoJiee 3HAYMMBIX B MPOTrpamMMe CPEIHEro 0OIIero
o0pa3oBaHMUsl, TOCKOJIBKY, C OJJTHOM CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y /Ul U3YYEeHUS BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C APYTroi
CTOPOHBI, (POPMUPYET JIOTHIECKOE M aOCTPAKTHOE MBIIIICHHE 00YJaIOLINXCsl Ha YPOBHE, HEOOXOJMMOM JJIsi OCBOCHUS HH(OPMATHUKH, OOIIECTBO3HAHUS,
HCTOPHH, CIIOBECHOCTH U APYTUX TUCHUIUIMH. B paMKax gaHHOro yueOHOTO Kypca 00ydaromuecs OBIaeBal0T YHUBEPCAIBHBIM SI3bIKOM COBPEMEH HOM
HayKH, KoTopas GOpMYIHpPYeT CBOU JTOCTHKEHHUS B MaTeMaTHUECKOl dopme.

VYuebHblil Kypc anreOpbl M Hadajl MaTeMaTHMYeCKOro aHallM3a 3aKJIablBaeT OCHOBY JUISl YCIELIHOTO OBJIAJCHUS 3aKOHAMHM (PU3UKH, XUMHH,
OMO0JIOTHH, TOHUMAHKSI OCHOBHBIX TEHACHIIMI Pa3BUTHA YKOHOMHKH U OOIIECTBEHHOH KU3HU, MTO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX IIH(PPOBBIX
Y KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO HCIIOJIB30BaTh WX JUIA JajbHEHIero oOpa3oBaHusl M B MOBCEIHEBHON KU3HU. B TO e Bpems OBiIajgeHUE
abCTpakTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSMH anreOpbl U MaTEeMaTHYECKOrO aHajin3a pPa3BUBAET yYMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTUHHOCTb, JIOKa3bIBaTh YTBEPKICHHS C TMOMOINBI HHAYKIMH W pacCyXJaTh ACIyKTUBHO, HCIOJb30BaTh 0000IIEHHE H
KOHKpEeTH3aluIo, abcTparupoBaHue U aHaJIOTUI0, (POPMHUPYET KPeaTUBHOE U KPUTUUYECKOE MBIIICHUE.

B xoze nzydenus yuebHoro kypca «Aisredpa v Hauaaa MaTeMaTHYECKOT0 aHaIN3a» 00 yJarolUecs MOJIy4atoT HOBBIN ONBIT PELICHMS] TPUKIIATHBIX
3a/1a4, CaMOCTOATEIBHOIO IOCTPOEHUS MAaTEMaTHYECKHX MOJEIEH peajbHBIX CUTYyallMd, MHTEPIPETALMU IONYYEHHBIX PELICHUM, 3HAKOMSTCS C
IIPUMEpPaMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B PUPOJE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHCA MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOpaMH.

VY4eOHblif Kypc oO0nazaeT 3HAUUTEIbHBIM BOCIUTATENbHBIM IOTEHIMAIOM, KOTOPBIA peanu3yercs Kak dYepe3 YydeOHbIH Marepuall,
CIOCOOCTBYIOMUK (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M uepe3 Chenuduky ydeOHOW AESITeNbHOCTH, TPeOYyroIeH MpoaoIKUTEIHbHON
KOHIIEHTPALlu BHUMaHUs, CAMOCTOSTENbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MTOJIYYE€HHBIN pe3yJIbTar.

B ocHoBe MeToMKM 00y4eHus anredpe U HadajaM MaTeMaTUYeCKOro aHajIu3a JISKUT AeATeIbHOCTHBIN MPUHIIUIT O0yUYEeHHUSI.

B cTpykType yuebHOro Kypca «AnreOpa v Hadajga MaTeMaTHYECKOIO aHAJIM3a» BBIJEJIEHBI CIEAYIOIUE COAePKATEIbHO-METOANYECKUE JTUHUU:
«Yucna u BeruucieHus», «OyHKIUU U Tpadukny», «YpaBHEHUS U HepaBeHCTBay», «Hauyana maTemaTnueckoro anaianzay, «MHOXecTBa U Jorukay». Bee
OCHOBHBIE COJIEP)KATEbHO-METOAMYECKIE JMHUM H3YYalOTCS Ha MPOTSHKEHUH JBYX JeT OOyueHHs Ha YpOBHE CpeaHEero oOmero oOpa3oBaHMA,
€CTECTBEHHO JOTIOJIHSS OPYT JIpyra M MOCTENEHHO HACHIIIAsCh HOBBIMU T€MaMM M paszjaenamu. J[aHHBINH yuyeOHbI Kypc SBISETCS MHTETPATHBHBIM,

IMOCKOJIBKY O6’B€I[I/IH$ICT B ceOe COACPIKAHNUE HECKOJIBKUX MaTEMAaTHYCCKUX JUCHUIIIIMH, TAKUX KaK anre6pa, TPUTOHOMETPHA, MaTeMaTUYEeCKUH aHaJInu3,



TEOpHUs MHOXKECTB, MaTeMaTHUYeCKas JIoruka u apyrue. [To Mepe Toro kak o0ydJaroimuecs OBIaAeBaOT BcE 00iee MUPOKIM MATEMATHUECKUM armapaToM,
Yy HHX IOCJIEIOBATEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMaTHYECKYIO MOJIENb PEaIbHOW CUTYyalluH, IPUMEHSATh 3HAHMS,
MOJTYYEHHBIC TIPH U3YUYCHUH YIeOHOTO Kypca, A PEIICHHUS CaMOCTOSTEIHHO CHOPMYITHMPOBAHHON MaTEMaTHICCKOM 3a1a4H, a 3aTEM HHTEPIIPETUPOBATH
CBOM OTBET.

COI[ep)KaTeJIBHO-MGTOI[I/I‘ICCKaSI JIMHUA ((I’II/ICJIa 1 BBIYUCIICHUS» 3aBepH1aeT (bOpMI/IpOBaHI/Ie HAaBBIKOB HCIIOJIB30BAaHUS I[CI\/JICTBI/ITGJIBHBIX YHuCCII,
KOTOpoe OBLI0 HAayaTo Ha YPOBHE OCHOBHOTO o0rmiero obpazoBanus. Ha ypoBHe cpemnero oobmiero oOpa3oBaHus 0co00e BHHUMAaHHE YAETISETCS
(OpMUPOBAHHIO HABBIKOB PAI[MOHATBHBIX BBIYMCICHUHM, BKIIOYAIOIUX B ce0s MCHOJIb30BaHUE PAa3IMYHBIX (OPM 3aMUCH YHUCIAa, YMEHHUE JeNnaTh
HpI/IKI/IIIKy, BBITIOJIHATH HpI/I6JII/I)KéHHI>I€ BBIYUCICHUS, OICHUBATH YHMCJIOBBIC BI)Ipa)KeHI/Iﬂ, pa6OTaTI) C MAaTEMAaTHYCCKNMHN KOHCTAHTaAMMH. 3HaKOMBIG
O6yanOHIHMC$[ MHO>XKXECTBaA HaTypaJII)HI)IX, OEJIBbIX, paIII/IOHaJIBHI)IX nu IIGﬁCTBHTGJII:HLIX YUCCJI OOITOJIHAKTCSI MHOXCCTBOM KOMIIJICKCHBIX YHCCII. B
KaKJIOM U3 3THX MHOKECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My crelnpUUecKe 3a/1a4y U OTepalliu: AeJICHUE HalleJI0, ONlepUPOBAHUE OCTATKaMH Ha
MHOECTBE IIEJIBIX YHCEJI, 0COObIC CBOMCTBA PAIIMOHAIBHBIX W HPPAMOHAIBHBIX YUCE, apu(PMETHUECKHE OIepaluy, a TaK)Ke W3BJICUCHHUE KOPHS
HaTypaHBHOﬁ CTCIICHU HAa MHOXXECTBC KOMIIJICKCHBIX YHUCCII. Bnaronapﬂ HOCJ'IC)IOB&TGJ'IBHOMY pacumpeHmo prra I/ICHOJ'II;?.YGMI:IX qUCeII U 3HaKOMCTBy
C BO3MOXHOCTAMU HUX HpI/IMCHeHI/Ifl JJIs1 pGHIGHI/Ifl paSJ'II/I‘-IHI)IX 3a1a4 q)opMpreTcsi HpC}lCTaBHCHI/IC 0 €AUHCTBC MAaTCMATHUKU KaK HaYKI/I " eé pOJ'II/I B
MIOCTPOCHUU MOJIETIEH pealbHOTO MHUPA, IMUPOKO UCIONB3YIOTCS 0000IIIEHIE U KOHKPETH3aIIU .

Jluaust «YpaBHEHHs] M HEPABEHCTBA» pealn3yeTcs Ha MPOTSHKEHUU BCEro 0OydeHHs Ha YpOBHE CpelHEero ooimiero odpazoBaHUs, OCKOJIBKY B
KaxsioM pasnene [IporpaMMbl mpeaycMOTPEHO PEIIeHNE COOTBETCTBYIONINX 3a/1adu. B pe3ynbrare oOydaroniyecs: OBIaAeBaIOT Pa3INYHBIMU METOIaMU
peI_HeHI/ISI paI_[I/IOHaJ'II)HI)IX, I/IppaHI/IOHaJ'IBHI)IX, IIOKa3aTCJIbHBIX, J'IOFapI/I(i)MI/I'-IeCKI/IX 158 TpI/IFOHOMeTpI/I‘IeCKI/IX ypaBHeHHﬁ, HepaBeHCTB N CUCTEM, a TaKXKE
3a/1a4, coJiepKalux napamerpsl. [lomydeHHbIe YMEHHS IIUPOKO UCTIONIB3YIOTCS MPU UCCIEAOBAHUN (DYHKIIUH C ITOMOIIBIO TPOU3BOIHOM, IPH PEIICHUU
MPUKJIAIHBIX 33724 ¥ 3a/1a4 Ha HaXOKJeHIE HauOOIbIINX U HAMMEHBINNX 3HaUeHUH PpyHKunu. JlaHHas copepkaTenbHas TMHUS BKITIOYAaeT B ce0s TakKe
(dbopMHpOBaHNE YMEHHM BBITIOJIHATH Pacué€Thl M0 popMyiiaM, MpeodpazoBaHus PAllMOHAIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPHUYECKHUX BBIPAKEHUIA,
a TaK)Ke BBIPAKCHUH, COIepKaIInX CTETeHH | Jiorapudmel. biaromaps u3ydeHnro anredOpandeckoro MaTepuaia MPOUCXOIUT JajdbHEHIee pa3BUTHE
ATOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS OO0ydYarommxcs, (GOpMHUPYIOTCS HABBIKM ACTYKTHBHBIX PacCyKICHUH, pabOThl ¢ CHMBOJIbHBIMU
(dbopmamu, peCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PaBEHCTB M HepaBeHCTB. AureOpa npeiaraet 3¢ (heKTUBHbIE HHCTPYMEHTHI IS

pEIICHUA NPAKTHYCCKUX U €CTCCTBCHHO-HAYUYHBIX 3aJia4, HArJIAAHO JEMOHCTPUPYET CBOU BO3SMOKHOCTH KaK SA3bIKa HAYKH.



ConepxatenbHo-MeToandecKas THHUASA «DyHKINU U rpauKn» TECHO MEPEIICTaeTCs ¢ APYTUMH JHHUAMHU Y4€0HOTO Kypca, MOCKOJIBKY B KAKOM-
TO CMBICIIE 33Ja€T IOCIEN0BATENbHOCTh M3ydeHHsl MaTepuaya. M3ydeHune cTeneHHOH, Moka3aTelbHOM, Jorapu(MUUECKO U TPUTOHOMETPUYECKHX
(GyHKUUH, UX CBOMCTB M I'paUKOB, HCIIOJIb30BaHUE (PYHKIUHI A peleHus 3a1a4 U3 Ipyrux y4eOHBIX IPEIMETOB U PeaIbHOM XKU3HHU TECHO CBS3aHO
KaK C MaTeMaTU4eCKHM aHAJM30M, TaK U C PELICHHEM YpaBHEHUH UM HepaBeHCTB. [Ipu 3ToM OoJiblioe BHUMAHUE yaenseTcss (OPMHUPOBAHUIO YMEHUs
BBIpaXaTh (OPMYJIaMHU 3aBUCHMOCTH MEXIY PA3JIMYHBIMH BEIMYMHAMHU, UCCIIEOBAThH MOTYy4YEeHHBbIE (DYHKINHU, CTPOUTH UX rpaduku. MaTtepuan 3Toi
COZIep KaTEeJIbHOM JIMHUM HaLleJIEH Ha Pa3BUTHE YMEHUI M HaBBIKOB, MO3BOJIIOLINX BBIPAXKATh 3aBUCUMOCTH MEX/y BEJIMUYMHAMHU B pa3IMuHON (opme:
aHAJIMTUYECKOH, rpaduyeckoit u ciaoBecHOM. Ero uzyuenue cnocoOCTByeT pa3BUTHIO aJTOPUTMHUECKOTO MBILIUIEHUS, CIOCOOHOCTH K 0000ILEHHUI0 U
KOHKpETH3alluH, UCII0JIb30BAHUIO aHAJIOTHHl.

CopepxarenpHas yiuHUA «Hauana MareMaTH4ecKOro aHaiu3a» IO3BOJIIET CYLIECTBEHHO pPacIIMPUTh KPYr KaK MaTeMaTU4YeCKUX, TaKk M
NPUKIAAHBIX 337134, JOCTYIHBIX OOY4YalOUIMMCS, TaK KaK Y HUX IOSBIISETCS BO3MOXKHOCTb CTPOUTH Tpa(UKH CIOXKHBIX (PYHKUUH, ONpEeAessaTh UX
HauOoJbIIMEe M HAMMEHBIINE 3HAUCHMsI, BBIYMCIATH IUIOMAAM GUIYp U OOBEMBI Tel, HaXOAUTh CKOPOCTH M YCKOpEHHus mpoueccoB. [laHHas
coacpiKaTCiibHas JIMHUA OTKPBIBACT HOBBIC BO3SMOKHOCTHU ITIOCTPOCHHUA MATEMATUUCCKUX MO}IGJ’IGI\/'I PCAIBHBIX chyauHﬁ, ITO3BOJIACT HAXOAWUTDH HAWTYUIICEC
pellieHre B MPUKIAAHBIX, B TOM YHUCIIE COIMAIbHO-DKOHOMHUYECKHX, 3aJayax. 3HAKOMCTBO C OCHOBAMH MaTe€MaTHYECKOr'0 aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPAaKTHOTO, (OPMATBHO-IOIMYECKOTO M KPEaTUBHOI'O MBILIUICHUS, (OPMUPOBAHMIO YMEHMH pacro3HaBaTh IPOSBICHHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs: y3HaloT O BBIJAIOIIUXCA pe3ybTaTax, MOJyYEHHbIX B XOJ€ Pa3BUTUS MaTeMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopepxarenpHo-MeToIMYecKas TMHUSA «MHOXECTBAa U JIOTHKa» BKJIIOYAeT B ceOsl AJI€MEHThl TEOPUM MHOKECTB M MATEMaTHYECKOW JIOTHKH.
TeopeTnko-MHOKECTBEHHBIE MPEJCTABICHUS MPOHU3BIBAIOT BECh KypPC IIKOJBHOW MaTeMaTHKW M TpeajaraloT Haubosee YHUBEPCAJbHBIN S3BIK,
O00BETUHSIOMNI BCe pa3/iesibl MAaTEMATUKU U €€ MPUIIOKEHHUH, OHU CBA3BIBAIOT pa3Hble MaTeMAaTUYECKHE JUCLUUIUIMHBI U UX MPHIOKEHHUS B €IMHOE
uenoe. [loaTromy BaXkHO 1aTh BO3MOXKHOCTh 00Yy4aroIeMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOW MaTeMaTUKH U UCIOJIb30BaTh
€ro JUIsl BBIpaXKEHHs CBOMX MbICIIEH. J[pyriuM Ba)KHBIM MPU3HAKOM MaT€MaTUKH KaKk HAyKH ClIeyeT IPU3HATh CBOWCTBEHHYIO €l CTPOrocTh 000CHOBAaHUIT
Hu CICA0BaHHUC OHpeIIeHéHHBIM npaBujiaM MOCTPOCHUA NOKA3aTCIILCTB. 3HAKOMCTBO C 3JI€MEHTAMU MaTeMaTHYECKOH JIOTHMKH CHOCOGCTByeT Pa3BUTHUIO
JIOTHYECKOTO MBIIIJICHUS 00yYaroIuXCsl, II03BOJIIET UM CTPOUTH CBOU PACCYKJICHHs Ha OCHOBE JIOTUYECKHX MpaBuil, HOpMUPYET HABBIKUA KPUTHIECKOTO

MBIIIJICHUA.



B yuebHOM Kypce «AnreOpa M Hayaja MaTeMaTUYeCKOTO aHaJIM3a» IPUCYTCTBYIOT OCHOBBI MAaT€MaTHUECKOTO MOJEIMPOBAHUS, KOTOPHIC
IPU3BaHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB MOCTPOSHHSI MOJICINICH peabHbIX CHTYAIMi, NCCICJOBAHMS STHX MOJEIEH ¢ IIOMOIIBIO amnmapara
anreOpsl 1 MaTeMaTHYEeCKOro aHaln3a, MHTEPIPETaluy MOITYYSHHBIX Pe3yJbTaToB. Takue 3aJaHus BIUIETCHBI B KaXIBIH U3 Pa3/elioOB IPOTPaMMBI,
MOCKOJIBKY BECh MaTepHajl y4eOHOTro Kypca IUPOKO MCHOIB3YETCs Ul PELICHUs MPUKIaTHbIX 3aad. [Ipu pemennn peanbHbIX MPaKTUYECKUX 3a/1a4
oOydaroImuecs: pa3BUBAIOT HAOJIIOAATEIBHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparMpoBaThCs, UCIOJIB30BATh AHAJIOTHIO, 0000IaTh U
KOHKPETH3UPOBaTh Npodisiemy. JlesaTenbHOCTh 0 GOPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIIAJHBIX 33/1a4 OPTaHU3YeTCs B IPOIIECCEe N3YUCHHUS BCEX TEM
y4eOHOro Kypca «Anredpa 1 Hayaja MaTeMaTH4ecKOro aHaIH3ay.

Ha n3ydenue yueOHOTO Kypca «Anredpa v Hadyaisa MaTeMaTHYeCKOTo aHaM3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 wacoB (4 yaca B HeZIelo),

B 11 knacce — 136 yacoB (4 yaca B HEZIETIO).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Ymncia v BbIYUCICHUS

Pannonansupie unciaa. OOBIKHOBEHHBIE W JECATHYHBIE APOOU, MPOLEHTHI, OSCKOHEuHble mNepuoanueckue npodu. Ilpumenenue apobeir u
MIPOLIEHTOB JIJISl PELIeHUsI MPUKIIAJAHBIX 33/1a4 U3 Pa3IMYHbIX OTpaACiel 3HAHUN U peanbHON KU3HU.

JlelicTBUTENbHBIE YHcla. PanyoHalbHBIE W UppalMOHAIbHBIE 4Hcha. ApuMETHUECKHE ONepanud C ACUCTBUTEIBHBIMH YHCIaMd. Momynb
JEHCTBUTENBHOTO YnCia U ero cBoicTBa. [pubnmkEéHHble BIYMCICHUS, IPaBUiIa OKPYIVIEHUS, IPUKHUIKA U OLIEHKA Pe3y/bTaTa BEIYUCICHUM.

Crenens ¢ nenbiM mnokazareneMm. burnom Herotona. Mcnonp3oBanue moaxonsmieid Gopmbl 3amucH JTEHCTBUTENBHBIX YHUCEN ISl PELICHHS
MPAKTUYECKHX 3a]1a4 U NPECTaBICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypalbHOW CTENIEHH U €r0 CBOMCTBA.

CreneHsb ¢ palioOHaJIbHBIM MTOKA3aTeIeM U €€ CBOWCTBA, CTENIEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm ymucna. CBoiicTBa norapudma. JlecaTuuHbIe U HATypaJIbHbBIE TOTAPHU(PMBIL.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOTIO apryMEHTa.

YpaBHeHus U HepaBeHCTBa

ToxzaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb ypaBHEHUs. PaBHOcUIIbHBIE YypaBHEHHS M YpaBHEHHUS-CIEACTBHSL.
HepaBeHcTBO, penieHre HEpaBEHCTBA.

OCHOBHBIE METOJbI pEIICHUs LENbIX M APOOHO-PAllMOHATBHBIX YpPaBHEHHH M HEpaBEHCTB. MHOTOUWIEHbI OT OJHOM mNepeMeHHOH. JleneHue
MHOT'O4YJICHa Ha MHOTOYJIEH C ocTaTkoM. Teopema besy. Muorowiens! ¢ nenbsiMu kodddurmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHHM, COJIEPIKALINX CTENEHH U KOPHH.

Uppaunonansubie ypaBHeHHs. OCHOBHBIE METO/bI PEIICHUS UPPALMOHATBHBIX YPABHEHHUIA.

IlokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUM.

[IpeobOpazoBanme BeIpaXKEHUN, COIEPKAIINX JTOTaPUPMBEI.



Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/BI pEIICHUS JIOTapu(MUIECKUX YPABHEHHIA.

OcHoBHble TpuroHomerpudeckue Gopmyssl. [IpeobpazoBanne TpPUrOHOMETPUYECKUX BhIpaKeHU. PellieHne TpUroHoMeTpuueckux ypaBHEHUH.

Pemenue cucrem TMHENMHBIX ypaBHEHUH. MaTpulla CUCTEMbI TMHEUHBIX ypaBHEHH. OTIpeAeIUTe b MATPULIbI 2X2, €70 FTeOMETPUUYECKUIN CMBICIT U
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYEHMsI, IPUMEHEHUE OIPEAEIUTENS U1 PELIEHUS CUCTEMbl JUHEMHBIX ypaBHEHUM. PelleHue npukiaaHbx 3a1ad c
IIOMOUIBIO CUCTEMBI JINHEHHBIX ypaBHEHUI. VccienoBanue NocTpOEHHOM MOJIEH C TOMOILIBIO MAaTPHUILL U ONPEAEIIUTENEH.

[TocTpoeHne MareMaTHueCKUX MOJENE peaJbHON CUTyallud C ITOMOILBI YPaBHEHHUI M HepaBeHCTB. [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K
pELIeHHI0 MaTeMaTHYeCKHX 3a]a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTel HAyKH U peaIbHOM JKU3HH.

DOyHKUUH U rpaGuKu

Oyuknmst, crnocoObl 3amaHus ¢GyHKIUH. B3aumHo oOpatHbie ¢GyHKIUU. Kommosunus ¢yaknuid. [paduk ¢GyHKIuMU. DiieMeHTapHbBIE
npeoOpa3oBanus rpadukoB GyHKIHHN.

Ob6nacTh ompezeneHus U MHOXeCTBO 3HaueHUd Qynkuuu. Hymu ¢ynkuuu. [IpomexxyTku 3HaKomocTosHcTBa. UETHBIE M HEUYETHBIE (YHKIUH.
[Tepuonnueckue dyakuun. [IpomMexyTkn MOHOTOHHOCTH (GYHKIHUUA. MakCUMyMbl 1 MUHHUMYMbI (QyHKIuH. Hanbombiiee u HauMeHbIEE 3HAYEHUS
(GYHKIIUM Ha IPOMEXKYTKE.

JluneiiHas, kBapaTuuHasi U IpoOHO-TUHEHHAS PyHKIUU. DJIEeMEHTapHOE UCCIIeIOBAHUE U TTOCTPOCHUE UX IpaUKOB.

CrenenHast GyHKIMS ¢ HaTypaldbHBIM U IIeNbIM MoKa3ateneM. EE cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTeneHu Kak QyHKIUN
0OpaTHOM CTENEHU C HAaTypalbHbIM ITOKA3aTEJIEM.

[TokazarenbHas u norapudmuueckas GyHKIUHU, UX cBoMcTBA U rpaduku. Vicnons3oBanue rpadukoB GyHKIUHN 1715 pelIeHus] ypaBHEHUI.

TpuronomeTrpuyeckasi OKpy>XKHOCTb, OIIPEIEIICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA YUCIOBOTO apryMEHTA.

OyYHKIMOHATBHBIE 3aBUCUMOCTH B PEANIbHBIX MpOIleccax U sIBICHUX. [ paduku peanbHBIX 3aBUCIMOCTEH.

Hauyana maTeMaTu4eckoro anajaimusa

[TocnenoBarenbHOCTH, CIMOCOOBI 3a7aHUs TOCIEAOBATEIbHOCTEH. MeTon MaTeMaTHYeCKOW WHAYKINH. MOHOTOHHBIE W OTpaHUYCHHBIC

IOCICa0BATCIBHOCTH. HCTOpI/ISI BO3HHKHOBEHHS MAaTEMaTUUECKOI0 aHaIM3a KaK aHaan3a 0ECKOHEYHO MAJIBIX.



Apudmernueckas ¥ reoMeTpruecKasi mporpeccuu. beckoHeyHo yObIBaromias reomerpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAOIICH
reOMETPUYECKON nporpeccuu. JIMHEHHBIA M 3KCIOHEHIMAIbHBIA pocT. Hucno e. @opMyia CIOXKHBIX MPOUEHTOB. MCHoib30BaHUE MPOrPECCUr IJIst
pelIeHus peasibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

HenpepoiBable GyHKIMM 1 UX cBocTBA. ToUkH pa3peiBa. ACUMITOTHI rpadukoB ¢pyHkuuid. CBoicTBa (pyHKIMIT HEIPEPHIBHBIX HA OTpe3ke. MeToa
MHTEPBAJIOB JUIs peIlIeHHsI HepaBeHCTB. [IpruMeHeHe CBOMCTB HeNPEephIBHBIX (DYHKIMN AJIS pEIIeHUs 3a/1a4.

[lepBas u BTOpas mpousBoaHble (GyHKUUU. OnpenenacHue, TeOMETPUIECKUN U (GU3NYECKUN CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUU.

[TpousBoHbIC AIeMEeHTApHBIX QyHKIHA. [Ipon3BOHAS CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3UIIUU (DyHKITHIA.

MHo:xecTBa H JIOTHKA

MHoXxecTBO, ONIEpalMKi HaJl MHOKECTBAMU U UX cBOMCTBA. J[narpammel Ditnepa—Benna. [I[ppumeneHne TeopeTuKO-MHOKECTBEHHOIO anmnapara JJis
OTMCaHUs PEATbHBIX MPOIIECCOB U SIBICHUIA, IPU PEIICHUU 33124 U3 IPYTUX Y4eOHBIX MPEIMETOB.

Ompenenenue, TeopeMa, CBOMCTBO MaTEMAaTUUECKOTO 00BEKTA, CIE/ICTBHE, TOKA3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS.

11 KJIACC

Yuciia v BbIYUCICHUA

Hatypanbuble u nensie uncina. [IpumeHeHne npu3HakoB I€IMMOCTH IEJbIX Yncel, HanboabImuii oOumiil nenurens (nanee — HOJI) u HaumensbIiee
obee kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anroputma EBkinuaa ass perieHus 3a1a4 B LENbIX YUCTAX.

KommniekcHble umcna. AunreOpandeckas M TpUTOHOMETpUYecKas (OpPMBI 3allMCH KOMIUIEKCHOrO 4YHucia. Apu(MeTHYecKue oIepalnuu ¢
KOMILUIEKCHBIMH YK CJIaMH. M300pakeHne KOMIUIEKCHBIX YHCEIT Ha KOOPIUHATHOM 11ocKocTH. Dopmyra Myaspa. KopHu N-o0ii cTenenn n3 KOMIUIEKCHOTO
yrcina. [[puMeHeHne KOMIIEKCHBIX YHCeN ISl peleHus] GU3NYECKUX U TeOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHHUI U HEPaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C ITOMOIIBI0 TPUTOHOMETPUIECKON OKPYKHOCTH. Penienre TpuroHoMeTpuIecKux HEPABEHCTB.



OCHOBHBIE METO/IbI PELICHHS TOKA3aTENbHBIX U JIOTApU(YPMUIECKUX HEPABEHCTB.

OcCHOBHBIE METOBI PELICHUS UPPALMOHAIBHBIX HEPABCHCTB.

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHATIBHBIX, IOKA3aTEIbHbBIX U JIOTapU(PMUYECKUX YPAaBHECHUH.

VYpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 33/1a4 U 33]1a4 U3 Pa3IMUHBIX 00JacTel HAyKU U pealbHOU KHU3HH,
UHTEPIIPETALMS IOJTYYEHHBIX PE3YJIbTaTOB.

DOYyHKUMH U TPaPUKU

I'padux xommozunmn ¢pyHKImd. ['eoMmeTpruieckne o0pasbl ypaBHEHHH 1 HEPABEHCTB Ha KOOPAMHATHON TUIOCKOCTH.

Tpuronomerpuieckre GyHKIUHU, UX CBOMCTBA U IPaUKH.

I'paduueckue MeTobl pelieHNs ypaBHEHUH U HepaBeHCTB. [ paduyeckue MeTo1bl pelieHHs 3a1a4 ¢ apaMeTpaMu.

Hcnonb3oBanue rpadukoB GyHKUMHA A1 MCCIEIOBaHUS MPOLECCOB M 3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT IPU PELICHUU 3a7ad U3 JAPYTHX
y4eOHBIX IPEIMETOB U PEATbHON KU3HU.

Havaja MmaTeMaTH4eCKOI0 aHAJIHM3a

[TpumMeHeHne NPOU3BOIHOM K MCCIIEJOBAHUIO (GYHKIMI HA MOHOTOHHOCTb M SKCTpeMyMbl. HaxosxaeHne HanboIb1Iero 1 HaMMEeHbILEero 3HaYeHUH
HeNpepbIBHON (YHKIIMU Ha OTpE3KE.

[IpuMeHeHne NPOU3BOAHON JJI1 HAXOKICHUS HAWITYUIIET0 pEIeHUs B IPUKIIAIHBIX 3a7a4ax, IS ONPEACIICHU] CKOPOCTH U YCKOPEHHs ITpoliecca,
3a1aHHOTO (POPMYITIOH MK TpadUKOM.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpasHble aeMeHTapHbIX GyHKIMN. [IpaBuiia HaxoXkAeHUS IEPBOOOPa3HBIX.

WuTterpan. ['eomerpuueckuil cMpica HHTErpaia. Beraucienue onpeaenéHHoro nurerpana no gopmyne Hetotona-JIeitOnuna.

[Ipumenenue nHTerpana 1Jig HaXOXACHUS IJIoMaiel TUIOCKUX GUTYp U 00BEMOB FreOMETPUUECKUX Tell.

[Ipumeps! pemenuit nuddepeHmanbHbIX ypaBHeHUH. MaTemMaTnueckoe MOIETMPOBaHNE PeabHBIX MTPOLIECCOB € TOMOIIBIO Tu(dhepeHIInanbHbIX

YPaBHEHHUHU.



IUDIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA VYYEBHOI'O KVYPCA «AJI'EBPA N HAYAJIA MATEMATUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKOro BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMU 00YUAIOLIErocs KaKk aKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUHCKOTO 00IIEeCTBa, MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHHS PA3NIMUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYP T'PaXKIaHCKOro olmiecTBa (BBIOOPHI, OMPOCHI M IPyroe),
YMEHHE B3aUMOJICHCTBOBATH C COIIMATLHBIMI HHCTUTYTAaMHU B COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON T'Pa)TaHCKOW UACHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY M HACTOSALIEMY POCCHUHCKON MaTeMaTHUKH, IEHHOCTHOE
OTHOIIIEHUE K JOCTHXKCHHUSIM POCCHMCKUX MAaTEeMAaTHKOB U POCCUUCKOM MaTEMaTHYECKOM IIKOJIbI, UCTIOIb30BAHUE ATUX JOCTHKEHUN B APYTHX HayKax,
TEXHOJIOTHSX, cpepax YKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOTO Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITMYECKOTO MOBEIEHUS, CBI3aHHOTO C
MPaKTUYECKUM PUMEHEHUEM JOCTHIKEHUN HAYKU U JeATEIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYUBOTO OYAyIIETo;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs JCTETUKY MaTeMAaTHYECKUX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3ajad, pPEUICHUH, pacCyX IACHHIA,
BOCIIPUUMYHUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puznveckoro BOCHIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEeMAaTHYECKHUE 3HAHHMS B WHTEpECAaX 3J0pOBOr0 M 0€30MacHOro oOpas3a >KH3HU, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY 3JI0POBBIO (340POBOE MUTaHKUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH M OTJBIXA, PETYyJIspHas GU3NUYECKast aKTUBHOCTH ), PU3HUECKOE
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHOMN JIESITEIBHOCTHIO;

6) TPy10BOr0 BOCIMTAHMSA:



TOTOBHOCTh K TPYAY, OCO3HAHWE LIEHHOCTH TPYJOJIIOOUs, WHTEpEC K pa3uyHbiM cepam mpodecCHOHATBLHON AESITeTbHOCTH, CBS3aHHBIM C
MaTEeMaTHKOM U €€ MPUIIOKEHUSIMU, YMEHHUE COBEPIIaTh OCO3HAHHBIN BBIOOp Oyayieil mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,
TOTOBHOCTB U CIIOCOOHOCTh K MaTEMaTHUECKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MIPOTSKEHUH BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY yYacTHIO B
pelIeHUU MPAKTUYECKUX 3a]]a4 MAaTEMaTHYE€CKON HApaBJIEHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYPbl, TOHUMaHUE BIUSHUS COLIMATbHO-)KOHOMHYECKUX IMPOIIECCOB HAa COCTOSIHHE MPUPOIHOU U
COLIMAJILHOU CpeJIbl, 0OCO3HAHUE II00ALHOTO XapaKTepa SKOJOTHIECKUX MpoOieM, OpUeHTAIUs Ha IPUMEHEHNE MaTeMaTHYeCKUX 3HAHUHN JIJIS peleHus
3aJ1a4 B 00JIACTH OKPY>KAOIIEH CpeIbl, TUIAHUPOBAHHUE MTOCTYITKOB M OLIEHKH WX BO3MOYKHBIX ITOCIICICTBUIN I OKPY)KAFOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOILIECTBEHHOW MPAKTHKHU, MOHUMaHHUE
MaTeMaTHYeCKON HayKH Kak c(hephl YeIOBEUECKOU IeATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYMMOCTH JJIs Pa3BUTHUS IUBUIIM3AINH, OBJIAICHUE SI3bIKOM
MaTeMaTUKd M MaTEMaTHYECKON KyJIbTypOHM Kak CpEICTBOM TO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYID W HCCIEI0BATEIHCKYIO

ACATCIIBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS

ba3oBble JJornueckue aAeMcTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKA MAaTEMATHUYECKUX O0BEKTOB, MIOHSATHI, OTHOLIIEHUI MEXK Iy MOHATHAMHE, POPMYITHPOBATH
onpeneneHHs{ HOHSITPII>'I, yCTaHaBJ'II/IBaTI) CYI]_ICCTBGHHBIP'I HpI/ISHaK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBAHUA OJIs1 O606H1€HI/I$[ u CpaBHeHI/ISI, KpI/ITepI/II/I HpOBO}II/IMOFO
aHaJIN3a;

BOCIIPUHUMATh, (HOPMYIUPOBATh U IPEOOPa30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTPULIATENIbHBIC, EAMHUYHbIC, YaCTHBIC U 00ILUE, YCIOBHBIE;

BBIABJISITH MATCMATUYCCKUEC 3aKOHOM€pHOCTI/I, B3aUMOCBA3U U HpOTHBOpe‘{I/IH B (baKTaX, JaHHBIX, HaGJHOHGHI/I}IX nu yTBCp)KI[eHI/ISIX, HpGI[JIaFaTB

KPUTEPUH IS BBISIBJICHHS 3aKOHOMEPHOCTEH U MMPOTUBOPEUNIA;



JIeJ1aTh BBIBOJIbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHUH 110 aHAJIOT UH;

MIPOBOAUTH CaMOCTOSITENIbHO JI0KA3aTeIbCTBA MaTEMaTHUYECKUX YTBEp)KIEHUHM (MpsiMble M OT IMPOTHUBHOIO), BHICTPAUBATh apryMEHTAIHIO,
MIPUBOJIUTH PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHHS U BHIBOJIBI;

BBIOMpPATh CIOCOO pemeHus: y4eOHOW 3agaud (CpaBHUBATh HECKOJIBKO BAapHAaHTOB DPELICHMS, BBIOMpATh HanOosee MOAXOAALIMHA € Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1elCTBUSA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUII HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH BOMPOCH, GUKCHUPYIOILIUE MPOTUBOPEUHUE, MPodIemMy,
YCTaHABJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATh TUIIOTE3Y, ApIyMEHTUPOBATH CBOIO MO3UIINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSTEIIBHO CIUTAHUPOBAHHBIN SKCIEPUMEHT, HCCICIOBAHME IO YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa,
SIBIIGHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEH MEXK1y 0ObEKTaMH, SBICHUSMH, POIIECCAMU;

CaMOoCTOSITENLHO (POPMYIUPOBATH OOOOIICHHS M BEIBOJIBI IO pE3yJIbTaTaM MPOBEIEHHOTO HAOIOICHUS, UCCIIEIOBAHMUSI, OLIEHUBAThH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJOB M 000OIIECHNUI;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, & TAKXKE BBIABUTATH MIPEAIOJIOKEHNS O €70 PA3BUTHUH B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanmeii:

BBISBJIATH 1epUIIUTH HH(DOPMAIIUU, JAHHBIX, HEOOXOAMUMBIX JIJIsl OTBETA HA BOMIPOC U JIJIS pEUIeHHs 33/1a4H;

BbIOMpATh MH(POPMALIHMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO PAa3TUUYHbBIX
BUJIOB U (DOPM NpeACTaBICHUS;

CTPYKTYpUPOBaTh HH(HOPMAIIHIO, TPEJICTABISITH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH TpapUIECKH;

OLICHUBATh HAJEKHOCTh I/IH(pOpMaLII/II/I 10 CaMOCTOATCIBHO C(l)OpMyJ'II/IPOBaHHLIM KPpUTCPUAM.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe JelicTBUS
Oo0mrenmne:
BOCHpI/IHI/IMaTB nu (bOpMy.HI/IpOBaTB Cy)K,Z[eHI/ISI B COOTBCTCTBHUU C yC.HOBI/ISIMI/I U neiisiMu O6H_I€HI/ISI, SICHO, TOYHO, FpaMOTHO Bblpa)KaTb CBOIO TO‘-IKy

3p€HHA B YCTHBIX U IMCBbMCHHBIX TCKCTAX, JaBaTh MMOACHCHHS 11O XOAYy PCUHICHUSA 3a1a4, KOMMCHTHPOBATH l'IOJ'IyLIeHHHﬁ PpE3YIbTAT,



B XOJIc 00CYXJIEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMON TeMBbI, MPOOIEMBI, PEIIaeMOi 3a/1a4uu, BEICKA3bIBAaTh UJIEH, HAIICIICHHBIC Ha
MOWCK PEIIEHUs, COMOCTABISTh CBOM CYXKJCHHUS C CYXJCHHUSAMU JIPYrUX YYaCTHMKOB JAMANora, oOHapyXHBaTh paziU4Me M CXOACTBO IMO3ULUH, B
KOPPEKTHOI opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJICTABIATH PE3yIbTaThl PEIICHUS 33/1a9H, YKCIIEPUMEHTA, UCCIICIOBAHUS, TPOEKTA, CAMOCTOSTEIILHO BRIOMPATH (POPMAT BBICTYIUICHUS C YIETOM

3aJa4 Ipe3eHTallud U OCOOCHHOCTEN ayAUTOPUH.

PeryisiTuBHbIE YHHBepCcaJIbHbIE yUeOHbIe IeiicTBUS

Camoopranuzanmusi:

COCTaBJISITH IUJIAH, aJITOPUTM pEUICHUs 3a7a4d, BHIOMpPATh CIOCOO penieHus: ¢ y4€TOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJbHBII HHTE/JIEKT:

BJIQJIETh HABBIKAMU MTO3HABATEILHON PEIIEKCUN KaK OCO3HAHHUS COBEPIIAEMBIX IEUCTBUI U MBICIIUTEIIBHBIX MPOIIECCOB, X PE3YIbTATOB, BIIAJIETh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIecca M pe3ybTaTa PelIeHUs] MaTeMaTUYeCKON 3a/1auu;

MpEeIBUIIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh TpPH pPEIICHWH 3a7aud, BHOCUTh KOPPEKTHUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX
OOCTOSITENTCTB, IAHHBIX, HAWIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSCHATH NMPUYMHBI JOCTIKCHUSI WM HEJOCTIKEHUS PE3yJIbTaTOB JACSITEIBHOCTH,
HAXOJUTh ONIHOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbLHOCTD:

MMOHUMATh U UCTIOJH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYATHHON paOOTHI MPU PEIICHUH YIeOHBIX 3a7a4, IPUHUMATH IeJIb COBMECTHOM
NEeSTeTLHOCTH, TUTAHUPOBATh OPTAHU3AIINI0 COBMECTHOM PabOTHhI, pacripeessiTh BUIBI pabOT, JOTOBAPUBATHCS, O0CYK/IATh MPOIECC U PE3YyIbTaT padOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBATh B TPYMIOBLIX (hopMax paboThl (00CYkIeHUs, 0OMEH MHEHHI, «MO3TOBBIC IITYPMBD» U WHBIC), BBIIIOJHATH CBOIO YacTh PabOThI U
KOOPJIUHUPOBATh CBOW JIEHCTBUS C JPYTMMH YJICHAMH KOMAaHbBI, OICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOMYKT IO KPHUTEPHSM,

c(hOopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



INPEAMETHBIE PE3YJIbTATbHI

K xoHny o6ydenus B 10 kiacce oOydaromuiicss MOXy4UT CIEIYIOLIME MPEAMETHbIE Pe3ybTaThl 10 OTIACJIBHBIM TeMaM pabodel mporpaMmsl
yueOHOro Kypca «Anredpa 1 Hauajla MAaTEMaTUYECKOTO aHAIIN3a:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO ONIEPUPOBATh NOHATUSAMU: PALMOHATIBHOE YHUCIIO0, OECKOHEUHAas Nepuoandeckas Apo0b, POLEHTHI, HPPALMOHATIBHOE YHCII0, MHOYKECTBA
palMOHAIbHBIX U JEHCTBUTEIBHBIX YACE, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

MIPUMEHSTH IPOOH U MPOLEHTHI JUIsl PEIICHUs IPUKIIAJHBIX 3a7ad U3 pa3IMYHbIX OTpaciiel 3HaHUI U pealibHOM JKU3HH;

MPUMEHSTH NPUOIMKEHHBIE BBIYMCIECHUS, IPABUJIA OKPYTJICHUSI, IPUKUIKY U OLICHKY Pe3yJbTaTa BhIUYMCICHUH;

CBOOOJHO ONEpUPOBATh MOHATHEM: CTENEHb C LENbIM I0Ka3aTeleM, UCIOIb30BaTh MOIXOASNIYI0 (GOpPMY 3alUCH EHCTBUTENbHBIX YMCET IS
pELIeHNs IPAKTUYECKUX 3ajad U IPEJCTABIICHUS JaHHbIX;

cBOOO/IHO ONEPUPOBATH MOHATUEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETEHU;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOO/THO ONIEPUPOBATH MOHATHAMU: JIOTapu(PM YHcia, AECATUUHBIE U HaTypallbHbIE JIOrapu(MsI;

CBOOOJTHO ONIEPUPOBATH MOHATHIAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC YHCIOBOT0 apryMEeHTa,

ONEPHUPOBATH MTOHATUSMHU: APKCUHYC, aDKKOCHHYC U apKTaHI'€HC YHCIOBOr0O apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJTHO ONIEpUPOBATh MOHATHAMMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC YPAaBHEHHSI M YPaBHEHUS-CIIE/ICTBHSI, PABHOCHIIbHbIE
HEPaBEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOJbl PEIICHUs PAllMOHAIBHBIX U JIPOOHO-PAlMOHATIFHBIX YPaBHEHUH, MPUMEHATh METOJI MHTEPBAJIOB JAJISl PelIeHus
HEPABEHCTB;

CBOOOTHO OMIEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJTHOU ITEPEMEHHOMN, MHOTOWIEH C LEIbIMU KO3 UIIMEHTaMH, KOPHU MHOTOWICHA, TIPUMEHSTh

JIeJICHUE MHOTO4JIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u TeopeMmy Buera juis pemenus 3anad;



CBOOO/IHO OIEPUPOBATh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUH, MaTpPULIA, ONPEAEIUTENIb MATPULIBI 2 X 2 U €ro T€OMETPUUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMPENEIINTENS 2 X 2 JIsl BBIYUCIICHUS €r0 3HAaYCHUs], IPUMEHATH ONPEICIIUTENHN U PEIIEHUS CUCTEMBI IMHEHHBIX YPaBHEHUH,
MOJIEJIMPOBATh PEANBHBIE CUTyallUM C IOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHHH, HCCIIENOBaThb IIOCTPOCHHBIE MOJCIU € IMOMOIIBI0 MATpHI] U
OIpeeIuTeNIe!, MHTEPIPETUPOBATD [TOJIyYE€HHBIN PE3yJIbTaT;

MCTOJIb30BATh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPeoOpa30BaHUs BEIPAKEHU,

BBINOJIHATH PE0O0pa30BaHMsI YMCIOBBIX BEIPAXKEHUH, COEpKALMX CTEIIEHHU C PALlMOHATIbHBIM [T0Ka3aTelIeM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMOB 11 IpeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKEHUH;

CBOOOJHO OTEPHPOBATH MOHITUSMHU: UPPALMOHATIBHBIE, TIOKA3aTEIbHBIC U JIOrapU(MHUUECKIE YPABHEHUS, HAXOJUTh WX PEIICHUS C TTOMOIIBIO
PaBHOCHUJIBHBIX IIEPEXOJ0B UM OCYILLECTBIISISI IPOBEPKY KOPHEH;

IIPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUe (GOpMYIIbl I IpeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJHO ONEpUPOBaTh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NPUMEHITh HEOOXOIMMble (OPMYJIbI JIJs PELICHHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKHUX ypaBHEHUM;

MOJIETTMPOBATh PEANbHbIE CUTyallMM Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHMSI, ypaBHEHUS, HEPABEHCTBA 10 YCIOBHIO 3a/layM, MCCIEI0BaTh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara ajireopsbl.

DOYyHKUMH U TPapuKu:

CBOOOJIHO OMEpUPOBATH MOHATHAMU: (YHKIUS, CHOCOOBI 3a7aHus (PYHKIUH, B3aUMHO OOpaTHblE (YHKIMH, KOMIO3ULUA (PYHKUIMH, rpadux
(GYHKIMH, BBIIOJIHATH JIEMEHTapHbIe MpeoOpa3oBaHus rpaduKoB (yHKIHII;

CBOOO/THO ONIEPUPOBATH MOHATHIAMHU: 00JIACTh ONPEACTCHUS U MHOXKECTBO 3HaYeHUN (HYHKINHU, HYTU QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OIEPUPOBATH TMOHATUAMU: UYETHBIE W HEUETHbIE (DYHKIMM, MEPHOAMYECKUE (DYHKIMM, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH,
MaKCHUMYyMbl I MUHUMYMBbI (YHKIIMH, HauOOJIbIllee M HAUMEHbIIee 3HaueHe (YHKIIUU Ha IPOMEKYTKE;

CcBOOO/IHO OMEpPUPOBATH MOHATHAMU: CTENEHHAs PYHKIMS C HATYPAJbHBIM U II€JIBIM TOKa3aTesieM, rpaduK CTETIeHHON (QYHKIIUU C HATypabHbIM
U IIETIBIM TTOKa3aTeseM, rpaduk KOpHs N-0i cTeneHn Kak GyHKIUK 0OpaTHOM CTENEHH ¢ HaTypaJIbHBIM IIOKa3aTeseM;

OIIEpPUPOBATH MOHATUSAMHU: JIMHEHHASA, KBaIpaTUUHAsl U IPOOHO-TUHEWHAs (QYHKIMH, BBITOIHATE JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX

rpaduKoB;



CBOOOJHO OMEpPHPOBATH MOHATUSAMH: NOKa3aTeIbHAas U Jorapumuueckas GyHKIUU, UX CBOWCTBA M rpa(UKH, UCHOIB30BATh UX IpaduKu Uit
pEIleHUs] ypaBHEHUM;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: TPUTOHOMETPUYECKAsk OKPY’KHOCTh, OIPEeICHUE TPUTOHOMETPUYECKUX (PYHKIMIT YUCIIOBOIO apryMEHTa;

MCIOJIb30BaTh rpaduKu YHKIHIA UTSL KCCIIeIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH NPY PEILICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U peallbHON
KU3HH, BEIpAXXaTh POpPMyJIaMU 3aBUCHMOCTH MEK/Y BEIIUIHMHAMHU;

Havaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJHO OIEPUPOBATh MOHATUAMU: apUpMETHUYECKas U FeOMeTpUuYecKas mporpeccus, OECKOHEYHO YObIBaIOIIas TeOMeTpUUecKasi IpOrpeccus,
JIMHEHHBIN U 3KCIIOHEHIMANIbHBIN pocT, (opMyJia CI0KHBIX IIPOLIEHTOB, UMETh IIPEJICTABICHUE O KOHCTAHTE;

HCI0JIb30BaTh IPOIPECCUU JIJISl PELIEHMSI pealIbHBIX 3314 IPUKJIaJHOTO XapaKTepa;

CBOOOJHO OIEpPUPOBATH MOHATHSMU: IOCIEIOBATENBHOCTb, CIIOCOOBI 33JaHUs IOCIEOBAaTEIILHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE
[I0CJIeI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOKICHUS MaTEMaTHUECKOr0 aHAJIN3a KaK aHalln3a OECKOHEYHO MalbIX;

CcBOOO/IHO ONEPUPOBAThH MOHATUSAMU: HEMPEPBIBHBIE (PYHKIIMH, TOUKH pa3pbiBa rpaduka QyHKIMH, aCUMITOTHI rpaduka QyHKIHHY;

cBOOO/IHO ONIEpUPOBATh MOHATHEM: (QYHKIIHS, HETIPEPhIBHAS HAa OTPE3KE, IPUMEHATh CBOMCTBA HENPEPBIBHBIX (PYHKINN JJIs pellIeHus 3aay;

CBOOO/THO ONIEPUPOBATH MOHATUAMU: TIepBasi U BTOpasi MPOU3BOJHbIE (DYHKIMH, KacaTeabHast K rpaduKy QyHKIUY;

BBIUUCIIATH POU3BO/IHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMIIO3ULIUH IBYX (DYHKILUH, 3HaTh POU3BOHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

HCI0JIb30BaTh T€OMETPUUYECKUN U PU3NUYECKUI CMBICI TPOU3BOIHOM [Tl peIIeHUs 3a]1a4.

MHo:xecTBa H JIOTHKA:

CBOOO/THO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallUK HaJl MHOXKECTBAMH;

HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIHN anmnapaT /Ul OMMCaHUs PEalbHBIX MPOLIECCOB U SBJICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHbIX
MIPEIMETOB;

CcBOOOJHO ONEpUPOBATh MOHATUSMU: ONpEIEIICHNEe, TeopeMa, ypaBHEHUE-CIIEJCTBUE, CBOMCTBO MaTeMaTHYEeCKOro OOBEKTa, J10Ka3aTeiabCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUS U HEPABEHCTBA.

K xonmy obydenus B 11 kijiacce o0y4aromuiicss MOXYYUT CIEAYIOUINE MPEAMETHBIC PE3yIbTaThl O OTIACIBHBIM TeMaM pabodeil mporpaMmbl

y4eOHOT0 Kypca «Anredpa u Hadajga MaTeMaTHIECKOTO aHaTU3ay:



Yucna ¥ BbIYMCICHUSA:

cBOOO/IHO ONIEPUPOBATH OHATUAMHU: HATYPATIBLHOE U L[EJI0€ YUCIIO, MHOKECTBA HATYPAJIbHBIX U IIEJIbIX YHCEII, UCTIONb30BaTh IPU3HAKHU JIETUMOCTH
nenbix yncen, HOJ u HOK HatypanbHbIX YKcen IJi pelieHus 3a/1a4d, IPUMEHTh anroputM EBkinnaa;

CcBOOO/IHO OIIEPUPOBAThH MOHATUEM OCTAaTKa 110 MOAYIIIO, 3alIMCbIBaTh HATYPaJIbHbIE YUCIIAa B PA3IMYHBIX O3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOZHO OIEPUPOBATh IMOHATUSAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN, NIPEICTaBISITh KOMIUIEKCHBIE 4YHCIa B
anredpanvecKkol U TPUrOHOMETPUYECKoil (hopme, BBIMOIHATH apuMETHUECKHE ONepallii C HUIMH U U300pa)kaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATHAME: UPPALMOHATIBHBIE, TIOKAa3aTeIbHbIC U JIOTapH(PMHUUECKIE HEPABEHCTBA, HAXOAUTh UX PELICHHUS C TIOMOIIBIO
PaBHOCHUJIBHBIX IIEPEXOJIOB;

OCYIIECTBIATH OTOOP KOPHEH IPU PEIICHUU TPUTOHOMETPUUECKOTO YPAaBHEHUS;

CcBOOOJHO OIEpPUPOBATh MOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, MPUMEHITh HEOOXOIUMBbIe (DOPMYIBI ISl PEHICHUs OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOOJIHO ONepHUpOoBaTh MOHATHUSMU: CHUCTEMa M COBOKYINHOCTb ypaBHEHUN W HEPABEHCTB, PABHOCUJIbHBIE CHUCTEMBI M CUCTEMbI-CIEICTBHUS,
HaXO/UTh PEIIEHUS] CUCTEMbI U COBOKYITHOCTEN pallMOHAIbHBIX, UPPALIMOHAIBHBIX, TOKA3aTeNbHBIX U JIOTapU(PMUIECKUX YPaBHEHUI U HEpPAaBEHCTB;

pelaTh palroHaJIbHbIE, HppallMOHATIbHBIE, TOKa3aTeNbHbIE, Jorapu(pMUUECKUe U TPUTOHOMETPUYECKHE YPAaBHEHNUS M HEPABEHCTBA, COJepIKaIIHe
MOJ1yJIA U TIapaMeTphl;

MPUMEHSTH rpauuecKre METOIbI JUIsl pEIlIeHNs] YpaBHEHUN U HEPABEHCTB, a TaK)Ke 3ajjay ¢ mapaMeTpaMy;

MO/JICJIMPOBATh PeajbHbIE CUTYAIIMH Ha S3bIKE aJIreOphl, COCTABISATH BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 0 YCIOBHIO 3aJ/1auH,
UCCIIEI0BATh MOCTPOEHHBIE MOJIEIH € HCIIOJIb30BAaHUEM amnmapaTa anreOpbl, MHTEPIPETUPOBATh MOJIyYSHHBIH pe3ybTar.

DyHKIUM U TPaQUKH:

CTPOUTH IpaQUKy KOMIO3UIMH (QYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO HCCIIEI0BAaHUS U CBOWCTB KOMIO3UIMH IBYX (DYHKLINIA;

CTPOUTH TeOMEeTpUYecKre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPHUECKUX (DYHKIIHA;

MPUMEHSTh PYHKUINHU IJI1 MOJIETHPOBAHUS U HCCIIEIOBAHUS peabHbIX IPOIECCOB.



HayvaJyia MaTeMaTH4eCKOI0 aHAJIM3a:

UCIOJIb30BaTh IPOU3BOIHYIO Ul UCCIeI0BaHUS (YHKIIMM HA MOHOTOHHOCThH M 9KCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIee U HAUMEHbIIIee 3HaYCHHS PYHKIIMU HEMPEPhIBHON HAa OTPE3KE;

KCIMOJIb30BAaTh ITPOU3BOJIHYIO I HAXOKJICHUS HAWIYYIIErO PELICHUS B MPUKIAJHBIX, B TOM YHCIIE COLMAIbHO-D)KOHOMHYECKUX, 3ajadyax, s
OIIpeJICJIEHUS] CKOPOCTH U YCKOPEHUS MPoLecca, 33AaHHOT0 (hOpMYIION WK TpapuKOM;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: IEPBOOOPA3HAsL, ONIPeIeIEHHBIN HHTErPal, HAXOIUTh IEPBOOOPA3HBIE AIIEMEHTAPHBIX (YHKIINI U BBIYUCIIATH
uHTerpan no gopmysne Horotona-JleitOnuna;

HaXOJUTh IUIOMAIN ITIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIILIO HHTETPAJIA;

MMETh TIPEJICTABJICHUE O MATEMATHYECKOM MOJISIIMPOBAHUH HA TIPUMEpE COCTaBICHHS MU HepeHIMATLHBIX YpaBHEHUH;

peuIaTh IMPUKIAAHBIC 3a1a4M, B TOM YHCJIC CONUAIIbBHO-OKOHOMHUYCCKOI'O U (bHSI/I‘IeCKOl"O XapakTepa, CpeaACTBaAMHU MAaTCMATUYICCKOI'O aHaJIrl3a.



TEMATHYECKOE IINTAHUPOBAHME (¢ yuerom paGoyeii nporpaMMbl BOCIIMTAHUSA)

10 KJIACC
No 1/ HanMeHoBaHMe pa3jeioB U TeM KosimyecrBo yacos DJIeKTpoHHbIe (LM (ppoBbIE)
B NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE peCypchbl
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
Mep3nsk anrebpa v Hayana matemaTUyeckoro
MHuorousnensl. PaniuoHanbHble ypaBHEHUS
1 o 24 aHasn3a, reomeTpua 10 knacc 2019 B nonHOM
u HepaBeHcTBa. CHucTeMbl TMHEMHBIX
N pasmepe (get-books.ru)
YPaBHEHUN
2 Oynkuun u rpaguxu. CreneHHas 12
(GYHKIHUS C IIETBIM ITOKa3aTelieM
3 Apudmernaeckuii KOpeHb N-0i CTEICHN. 15
HppanmoHanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokasarenbHble 10
YpaBHEHUs
5 Jlorapudpmuueckas pyHKIUS. 18
Jlorapudmudeckue ypaBHeHUs
6 Tpuronomerpuyeckue BeIpaXXeHUs U 29
YpaBHEHUs
7 ITocenoBaTeabHOCTH U POTPECCUH 10
8 HenpepsiBable GpyHKuu. [IponszBoaHas 20
9 [ToBTOpenue, o6o0mEHNE, 5
CUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KUIIACC

No ni/nt HanmeHoBaHue pa3/ieioB U TeM KounvecTBO 4yacoB DeKTpoHHbIE (LHPPOBBIE)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
ViccIreoBanue dyHKI ¢ TIOMOITHO Mep3asK y4ebHUK aarebpa yraybaeHHbIN

1 N 22 yposeHb 11 knacc 2019 B nosHOM pasmepe
TPOH3BOIHON (get-books.ru)
2 [lepBooOpa3Has M MUHTETpa 12
3 I'paduku TpUrOHOMETPUUECKUX ()YHKITHIA. 14
TpuronomeTprdeckue HEPaBEHCTBA
4 HppanroHanbHbIe, MOKa3aTeIbHbIC U 24
norapuMuUecKre HepaBeHCTBA
5 KommexcHble unciia 10
6 HarypanbHble u enbie yrcna 10
CucTtembl paluOHAIbHBIX,
7 MPPALMOHAIBHBIX IT0KA3aTENbHBIX U 12
Jorapu(pMHUUECKUX ypaBHEHHMA
8 3ajauu ¢ mapameTpamu 16
9 [ToBTOpEHwUe, O606I.L[€HI:IG, 16
cHUCTeMaTU3aIUsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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