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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTEeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPEIbABIIEMBbIX K MaTeMaTHYeCKOMY O00pa3oBaHMIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEJIBHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B IPOrpaMMe CTapliei MIKOJIbI, OCKOJbKY, C OJHOW CTOPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3Y4YEHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HE00XO0IMMOM 7151 OCBOSHMSI KYPCOB MH(POPMATUKH, O0IIECTBO3HAHUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalllhecs OBJIAaJEBaIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HAayKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIaIbIBA€T OCHOBY JIJISl YCIIEHIHOIO
OBJIa/ICHUS 3aKOHAMU (PU3UKHU, XMMUHU, OUOJIOTMH, TOHUMAHUS OCHOBHBIX TEHJICHIIUH 3KOHOMUKHU
U OOLIECTBEHHON JKU3HHU, II0O3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIOJIb30BaTh MX B IIOBCEJAHEBHOM XU3HU. B TOXKE
BpeMsl OBJIa/IeHHE aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU MaT€MAaTUYECKUMHU KOHCTPYKLIMSIMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEP)KICHMS,
UCIMOJIb30BaTh O0OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHHE M aHAJIOTUIO, (OpPMHPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anredpsl 1 Hadajl MaTeMaTUYecKOro
aHaJIM3a B CTaplIed LIKOJIE y4yalluecs IMOJy4aloT HOBBIM OMNBIT pelleHus NPUKIATHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHUSI ~MaTeMaTUYeCKMX MOJENEH  pealbHbIX CUTyallUd U
WUHTEPIIPETALIMA  IOJIYYEHHBIX PEIIEHUH, 3HAKOMSTCS C MNpUMEPAMU MaTEMaTHYECKHUX
3aKOHOMEPHOCTEHl B NpUpOJIe, HayKe U B MCKYCCTBE, C BbLAAIOIIMMHCS MaTeMaTHYECKUMHU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc o0nanaet 3HaunTeIbHBIM BOCITUTATEIbHBIM MIOTEHIIUATIOM, KOTOPBIHA pearu3yercst Kak
yepe3 yueOHbI MaTepual, crnocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenupuky y4eOHOW NeATeTbHOCTH, TPEeOyIomeld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJOKUTEIFHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJyYEHHBIN pe3ysbTar.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTEeMaTU4YeCKOro aHalu3a JICXKHUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

CrtpykTrypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOT0 aHaIM3a» BKIIIOYAET CIIEAYIOIne
coJlep)KaTebHO-METOANYeCKre JUHUM: «Uucna U BelUUCHEHUS», «DyHKkuMu u rpaduxmm»,
«YpaBHEeHUs U HepaBeHCTBa», «Hauana maremMarnyeckoro aHaansa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE cOEPKATETBHO-METOINYECKUE JIMHUM HU3Y4arOTCS HA MPOTSHKEHMM ABYX JIET
oOydeHus B cTaplled IIKOJIe, €CTECTBEHHO JOMNOJHSASA APYT Opyra U MOCTENEHHO HaChIIAsCh
HOBBIMU T€MaMH U paszjaenamu. JlaHHBIN Kypc SBISETCS UHTETPAaTUBHBIM, TOCKOJIBKY 00bEINHSET
B cebe coiep)kaHue HECKOJbKUX MaTeMaTHUECKUX AUCHUIUIMH: aure0pa, TPUTOHOMETPHS,
MaTEeMaTUYeCKUM aHaJIU3, TEOpUsI MHOXKECTB U Ap. [Io Mepe Toro kak ydamuecs OBIaJeBalOT BCE



Oojee IIMPOKMM MaTeMaTHYECKUM ariaparoM, y HHX IOCJIEI0oBaTeNbHO (opMHUpYyeTCs U
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIETb PEalbHOM CUTYallMH, TPUMEHSTh
3HaHMS, TIOJYYCHHBIE B Kypce «AireOpa W Hadajga MaTeMAaTHYECKOTO aHaIW3ay, JUIS PEIIeHUs
CaMOCTOSITENIbHO C(HOPMYJIIMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATh
MOJIyYEHHBIH pe3yibTarT.

CogepxarenbHO-MeTOIUYECKas TMHUS «HucIa 1 BBIYUCIICHUS» 3aBepIiaeT POpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM Imikoiie. B
cTapuieil mkosie oco0oe BHUMaHHUE yjensercs (OPMUPOBAHHMIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0sl MCIIOJNIB30BAHHE PA3IMYHBIX (OPM 3alHuCU ACWCTBUTEIHHOIO
YKCJIa, YMEHHUE PALMOHAIBHO BBHINOJHATH JACHCTBUS C HUMH, JA€NaTh NPUKUIKY, OLICHHUBATH
pe3ynbraT. OOydaromuecs: IMONTYYalOT HAaBBIKA TPHONMKEHHBIX BBIYUCICHUN, BBITOJHEHUS
JNEHCTBUI ¢ YKCllaMu, 3allUCaHHBIMU B CTaHAAPTHOU (QopMe, UCHOIb30BaHUS MaTEMaTUYECKUX
KOHCTaHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUM.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pPEATU3yeTCSd Ha MPOTSHKEHUH BCEro oOydeHHs B
CTapiiei IIKOJe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl IMPEIyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaaeBal0T Pa3IMUYHBIMA METOIAMU PEIICHUS IEIbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPABEHCTB M UX CUCTEM. [loydeHHbIe YMEHUS UCIIONB3YIOTCS TIPU MCCIICOBAHUN
(GYHKUIMA C TOMOIIBIO MPOU3BOJHOM, PEIICHUU MPHUKIATHBIX 3a7a4 M 3a/lad Ha HaXOXKICHUE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepikarenabHas TUHUS BKIIOYAET B
cebst Takxke (HopMUPOBAHKUE YMEHUH BBITIOIHATH pacu&Thl IO opMyiiaM, PeoOpa30BaHUs 1IEIbIX,
palroOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUHM, a TAK)KE BBIPAKCHUM,
COJICpKalINX CTEIMEeHH | JorapudMel. braromapss M3ydeHHIO anreOpamyecKkoro Marepuala
MPOUCXOIUT JalbHEHIIIee Pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS y4alluxcs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPAacCyXJIEHUH, pabOThl ¢ CHUMBOJBHBIMH (opMamu,
MIPEICTABICHHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. AnredOpa
npemiaraeT 3QPEeKTUBHbIE HHCTPYMEHTHI JIJIsl PEIICHUs TPAKTUUECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToanueckass TUHUS «DyHKIMU U TpaduKu» TECHO MEperieTaeTcs ¢
JIPYTUMU JIMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T TTOCIIEIOBATEIFHOCTD U3yUEHUS
MaTepuaia. M3yueHue cTeneHHoM, moKa3aTeabHoM!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
GbyHKIMI, UX CBOMCTB U TpadHKOB, UCMONb30BaHNWE (PYHKIMNA AN peHIeHUS 3a4ad U3 JAPYTrux
yueOHBIX TMPEIMETOB U PEATHbHOM KU3HU TECHO CBA3AHO KaK ¢ MAaTEMaTHUYECKUM aHaJIH30M, TaK U
C pelIeHreM ypaBHEHUH U HEpaBeHCTB. [Ipu aToM 60IbIII0€ BHUMAHUE YAEISIeTCs (GOPMUPOBAHHIO
YMEHUS BBIpaXaTh (POpMyJIaMH 3aBUCHMOCTH MEXAY PAa3TUYHBIMUA BETUYMHAMH, WCCIIEI0BATH
nosyueHHbIe PYHKIIMH, CTPOUTH WX Tpaduku. MaTepuan 3TOi coepiKaTeabHONU TUHUH HalleleH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOIINX BBIPAaXKaTh 3aBUCUMOCTH MEX1Y BEIMYMHAMU B
paznmuyHON (popMme: aHATUTHYECKOU, rpaduieckoil u ciaoBecHO. Ero m3ydenme crnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIUICHHSI, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxxarenbHast nuHusa «Hadana maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pPaCHIMPUTh KPYT KaK MAaTEMaTHYECKUX, TaK U TIPUKIAHBIX 3371a4, TOCTYITHBIX 00y4YaroIIuMCs, Y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh MCCIIEAOBATh U CTPOUTH rpaduku QYHKIIHH, OTPEaesaTh UX
HauOOJbIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH U YCKOpEHHs IpoiieccoB. JlaHHasi cojep:KaTelibHas JWHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHMSI MAaTEMaTHYECKUX MOJEJIEH pPEAJbHbIX CHUTyaluld, HaXOXIACHUS



HAaWIy4llero peUIeHHs B IPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMaIbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHPOBAHUIO YMEHUH DPACHO3HABATH
IPOSIBJICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHKE M HUcKyccTBe. OOyuaromuecs y3HAIOT O
BBIIAIOIIUXCS PE3yJIbTaTaX, [IOJIYYEHHBIX B XO/I€ Pa3BUTHsI MaTEMAaTUKU KaK HAyKH, U UX aBTOpaXx.

CopnepxarenpHO-MeTOAUYECKAsT TUHUS «MHOXeCTBa U JOIMKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBbHON MaTeMaTHKM U IpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIOIINI
BCE pasleibl MAaTeMATHKUM M €€ TPWIOKECHHWM, OHU CBS3BIBAIOT DPa3Hble MaTeMaTHYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. Iloaromy BaXHO 1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKHM U HCIOJb30BAaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayaja MaTeMaTUYECKOT0 aHaJIM3a» NPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH ¢ IOMOIIBIO amnmnapara aaredpsl u
MaTEMaTUYECKOT0 aHaJIM3a M WHTEPHpPETAaluu IIOJYy4YEHHBIX pe3ynbTaToB. Takue 3agaHus
BIJIETEHBl B KaXXIbli M3 PA3AEIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
MCIIOJIb3YETCS JJIsl pelleHHs IPUKIAIHbIX 3a1ad. [lpu pentennn peaabHbIX IPAKTHUECKUX 3a/1a4
yuyaligecs: — pa3BUBAlOT  HAONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJb30BATh AHAIOTHIO, 0000LIaTh M KOHKPETH3HPOBATH MpOOJIEMYy.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUs MNPUKIATHBIX 337ad OpraHus3yercs B
IIpoLIecCe U3YyUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayaja MaTeMaTHYecKoro aHajau3a Ha 6a30BOM

ypoOBHE OoTBOJIUTCA 2 Yaca B Henento B 10 kimacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a isa
roja ooyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKIIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpAciIel 3HAHUU U PEaIbHOM JKU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
oTepanuu ¢ JACHCTBUTEIbHBIMHU uuciaMu. [IpuOmmkEHHbIe BIYMCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ uenbiM nokazareneMm. CranpapTHas Gopma 3amucH ASHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMHM HaTypaJIbHON CTETICHHU.

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

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHHe, KOpeHb ypaBHeHUS. HepaBeHCTBO, peleHne HepaBeHCeTBa. MeTo1 MHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAIlMOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemenue uppalvoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMII M HEPABEHCTB K PEIICHHUIO MATEMATHMYECKUX 3aJad MU 3a/1a4d W3
pa3INYHBIX 00J1acTe HAyKU U peabHON KU3HH.

DOyHKIUH U rpaduku

@yHK1M, criocoOs! 3aganus GyHkiuu. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINH.

Ob6unacTp onpeneneHuss U MHOKeCTBO 3HaueHUi ¢yHkuuu. Hynu ¢ynxnun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHass (yHKIMS C HaTypaJbHbIM M LI€JbIM Moka3areneMm. EE cBoiicTBa U rpaduk.
CaotlicTBa U rpaduK KOpHS N-0i CTEHEHH.

Tpuronomerpuyeckass OKpPY)KHOCTb, OIpEIEICHUE TPUTOHOMETPUYECKUX (DyHKUIUH
YHCJIOBOI'O apryMEHTA.

Havana maTreMaTH4ecKOro aHajIu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTeabHOCTE.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOIIEH T'€OMETPHUUYECKONW MPOTrpeccuu.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonp30BaHME MPOrpeccuu Ui PEIICHMS pPEeabHBIX 3aJad
MIPUKJIIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHoOxecTBamMu. [{uarpammbl Diinepa—Benna. IIpumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara i1 ONHMCaHWA PCaJIbHBIX IMPOLCCCOB U SIBJIGHI/If/’I, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACEN.

CreneHsb ¢ palMOHANBHBIM ITOKa3areaeM. CBONWCTBA CTENEHHU.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTApH(PMBI.

YpaBHeHusI U HEPaBEeHCTBA

[TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMIOHAIBHBIM IIOKA3aTEIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemeHue NpuKiIazHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKUX 3ajad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKU U peabHOM KU3HU.

DyHKIUHN U ITpaGUKH

Oyukuus. [lepuoguueckne  dynkuuu. IIpoMeXyTKM  MOHOTOHHOCTH — (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI (yHKiuu. HauOonbinee M HauMeHblllee 3HaueHHE (DYHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IpaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKIUHU, X CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH U UCCIEAOBAaHHUS MPOLECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerprueckuii 1 GpU3NIECKUN CMBICI TPOU3BOIHOM.

[TpousBoaHble 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOJHOW CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKUIUH.

[TpumeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (YHKIIUNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAaMMEHbIIET0 3HaUYeHUs (YHKIIMU Ha OTpE3Ke.

[IpumeHeHre MPOU3BOMHOM Al HAXOXACHHUS HAWIY4IIEro pEeUIeHHs B MPHUKIaJHbIX
3ajjauax, JJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOro (pOpMyIIoi niK rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuid M (Qu3Mueckuil cMbicia. Bblumcienue uHTErpana 1o
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 00ECHedHMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
IpPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa
XapaKTePU3YIOTCS:

['paxxnanckoe BociuTaHue:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIE€HA POCCHUHCKOro OOIIecTBa, MPEACTABICHUEM O MaTeMaTHYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TarpuoTryeckoe BocIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPasKIaHCKON UACHTUYHOCTH, YBOXKEHHUS K MPOLLIIOMY U
HACTOSIIIEMY POCCUHCKONW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHHUSM POCCUUCKHUX
MAaTEMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTHUSX, cpepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHUMEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTudecKoe BOCIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3iIMYHbIX BUJIOB UCKYCCTBA.

dusndeckoe BOCIIUTAHNUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSIThH MaTeMaTH4YeCKue 3HaHUsA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCHUPOBAHHBIA PEKUM 3aHATHH M OTABIXA, peryispHas Quandeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHTEIHHON
JIeITEIBHOCTEIO.

TpynoBoe BociuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBEHON AESITeNFHOCTH, CBI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa3oBaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIIPaBICHHOCTH.

JKOJIOTUYECKOE BOCITMTAHIE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJbTYphbl, NMOHUMAHWUEM BIHUSHUS COIUATBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHHE MPUPOJHOM U COLMAIBHOU Cpe/bl, OCO3ZHAaHUEM



100aNbHOTO  XapakTepa JSKOJIOTMYECKMX MpoOJieM; OpHEeHTallell Ha  NpUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7jad B O0JIaCTU OKPYXKAloUIe cpelbl, IIIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM S13IKOM MAaTEMATUKHU U MAaTEMaTHYECKOM KyJIbTYypOIl KaK CpEJCTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISITh IPOEKTHYIO U MUCCIIEN0BATENBCKYIO IE€ATEIbHOCTh MHAUBUYAIBHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:
® BBIABIATH M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOJACHHUSX W YTBEPXKICHUSX; MpeaaraTb KPUTEPHWH IS BBHISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
® JleNaTh BBIBOJIBI C HMCIIOJI30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

® BBIOMpATH CHocoO perieHusl y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapHUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

bazoBble uccnenoBarenbckue AeHCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCJICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIECIOBAHUE TIO0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;



® CaMOCTOATENLHO  (hopMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaMm
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH MHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUISL pEeUICHHUs 3a1au;

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

® CTPYKTYpUpPOBaTh HH(POPMALUIO, NPEACTaBIATH €€ B  pa3iuuHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, obecneyusaiom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaEMOM TEMBI, TPOOIIEMBI,
pelmaemMoi 3a/1a4n, BICKa3bIBaTh UJICH, HALIEJICHHBIC Ha TOUCK PEUICHHUST; COMTOCTABISTh
CBOMU CYXJIEHUS C CY)KICHUSAMHU JAPYIHX YYaCTHUKOB JTMasiora, 0OHapyKUBATh pa3Indne
U CXOJICTBO MO3UIMI; B KOPPEeKTHOH (opme (opMmynnpoBaTh pasHOINIACHsl, CBOU
BO3PAXKCHHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMAaTh U UCTIOJIH30BATH MPEUMYIIECTBA KOMAHIHON U HHIAMBHTyaTbHON pabOThI IpH
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, TJIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paloOThl, pacmpenenirTh BHIbI paboT, JOroBapUBaTHCS,
o0cyxJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e y4yacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyKaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YaCTh paOOTHI M KOOPAHMHUPOBATH CBOM JIEHCTBUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KpUTEPHSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue cmvlcio8bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABIIATh IJIaH, AJTOPUTM pelIeHHs 3aJaud, BbIOMpPATh CIIOCOO pelIeHHus ¢ y4E€ToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4ETOM HOBOM MH(POPMAIIHUH.



CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMHU I[103HABATEIbHONW pedieKCcuM Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICTUTENIBHBIX TMPOILIECCOB, WX PE3YJIbTATOB; BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPEUICHUS MaTeMaTHYeCKON
3a]a4u;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHIKEHHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro kypca «AusreOpa M Hadajaa MaTeMaTHYECKOrO aHAJIN3a» HAa ypPOBHE
cpenHero oduiero o0pa3oBaHuUs JOJDKHO OOecreunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yucjia ¥ BBIYUCIEHHUSA

OnepupoBaTh NOHATHSAMH: PAIMOHAIBHOE W JEHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAs U
JecATHYHAs APOOb, MPOLIEHTHI.

BrImonHATE apudMeTHUecKre ONepaluy ¢ palliOHaTbHBIMU U ACHCTBUTEILHBIMU YUCIAMHU.

BremonHATh TpUOMMKEHHBIE BBIYMCICHHS, HCIONB3YS TpaBWIa OKPYIJICHUS, [€NaTh
MPHUKUIKY U OIICHKY pe3yJbTaTa BEIYHCICHUH.

OnepupoBaTh MOHITUSAMH: CTENEHb C LIEJBIM MOKa3aTeleM; cTaHAapTHas gopma 3amucu
JNEHCTBUTENFHOTO YHCIIa, KOPEHb HATYpalIbHOM CTENEHM; HMCIOJNb30BaTh MOAXOASIIYI0 (hOpMy
3aIMCH IEHCTBUTENBHBIX YMCEN JIJISl PEIISHUS MPAKTHUECKUX 3a/1a4 M MPEJICTABICHHS JaHHBIX.

OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC ¥ TAaHT€HC ITPOU3BOJIEHOTO YTJIa; UCTIONB30BATh
3aMuch MPOU3BOJIBHOTO YIjia yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHHUs] M HEPABEHCTBA

OnepupoBaTh MOHATHIMHU: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; IIENIOE, PallMOHAIBHOE,
UppaIroHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YPABHEHHE;

BoeimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPHUECKUX  BBIpAXEHHH W pemiarh
TPUTOHOMETPUYECKHE YPABHEHUSI.

BhImomHATE peoOpa3oBaHusl MENbIX, PAMOHAIBHBIX H UPPAIMOHATBHBIX BBIPAKCHUH U
pelIaTh OCHOBHBIC THIIBI IIEJBIX, PAIIHOHATBHBIX W UPPAITMOHATBHBIX YPaBHEHUI H HEPABCHCTB.

[TpuMeHsTh ypaBHEHHS] U HEPABEHCTBA ISl PEIICHHUS MaTeMaTUYeCKUX 3a/ad M 33134 U3
pa3IMYHBIX 00JacTel HAYKH U PeabHOM KU3HU.

MogenupoBaTh peajgbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKCHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa TII0 YCIOBHIO 3a/layd, WCCIEIOBaTh MOCTPOCHHBIE MOJENH C
MCIIOJIb30BaHUEM armapaTa anreOpebl.

DOyHKUUH U rpaduKu

OrnepupoBaTh NOHATHAMU: QYHKIIHSI, CITIOCOOBI 3a1aHusT QYHKIIMH, 00JIaCTh ONIPEIeTICHUS U
MHOECTBO 3HaUCHUH QyHKIMH, TpapuK QyHKINH, B3aUMHO 00paTHbIE (PYyHKITUH.



OnepupoBaTh NOHATUSIMH: YETHOCTD M HEUETHOCTD PYHKIMH, HYIHU (QYHKIIH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pELICHUs] yPaBHEHUH.

Ctpouth W yuTaTh rpa@uKu JUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIMH, CTEMEHHOMN
(GYHKIIMY C LEIbIM TOKa3aTEJIEM.

Hcnonws3oBate rpaduku GyHKIUN IS MCCICIOBAHUS MPOILIECCOB M 3aBHCUMOCTEH MpHU
peIIeHn 3a/a4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW JXKU3HU; BBIpAXKaTh (HOpMylIaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hayana maTemMaTH4yeckoro aHajaimsa

OmnepupoBaTh MOHATUSMH: IOCIEIOBATEIBHOCTh, apu(pMETHUYECKass U TE€OMETPHUECKas
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUUYECcKas Mporpeccus, cymma
0eCKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOrPECCUH.

3aaBaTh OCIEA0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECcCHil A pelleHUs peabHbIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /il ONMCaHUs peallbHbIX IPOLIECCOB
U SIBJICHU, IPU PEIICHUU 3a/a4 U3 JPYTUX Y4EOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONPENEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTb MNOHATHSMM: HATypaJbHOE, L€JI0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YMCEN, PA3JIOKEHUE YHCIIA HA IPOCTHIE MHOKUTEIH ISl pELICHUS 3a/1a4.

OnepupoBaTh MOHSATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIA, TeCATUYHBIE U HATYpaJbHbIC JJOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsITH CBOWCTBAa CTENEHW /s MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSMH: ITOKA3aTEIBbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX
YPaBHEHUH U HEPABEHCTB.

BeimonHaTe mpeoOpa3oBaHusi BBIPAKEHHUM, CcoAepXkKaluX JOorapugMmbl; OINEPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB.

Haxoauts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN M €€ pEIICHUE; UCII0JIb30BATh
CHUCTEMY JINHEWHBIX YPABHEHMM JUUIS PEIICHUS] PAKTUYECKUX 3aa4.

Haxonute pemennst mpocTeNnX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJ]a4M, UCCIIEN0BATh IOCTPOEHHBIE MOJIENH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpadpuKu



OnepupoBaTb MNOHATUAMH: MepuoAnYecKas (QYHKLUSA, NPOMEXKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIIee M HAUMEHbIIeEe 3HAYeHUs (YHKIHUU Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BAHUS (DYHKIIUH, 3aJaHHOH rpa)uKOM.

OnepupoBaTb  MOHATUAMU:  IpadUKH  [OKAa3aTE€IbHOW,  JIOrapupMUUYEcKOd U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs] CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBate rpaguku (QyHKUMN A7 MCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH M3
JIPYTruX y4eOHBIX JUCHUIUINH.

Hauana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh NOHATUSAMU: HeNpepbIBHAs! (PYHKIMS; IPOM3BOIHAS (DYHKIIMH; UCTIOIb30BaTh
reoMeTpUYecKuil ¥ (pU3nYecKrii CMBICI IPOU3BOAHOM Ul peleHus 3a1ay.

Haxoaute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHMHA, BBIYHACIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO M MCcieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3YyJIbTAThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJI€ COIMATBHO-YKOHOMUYECKHX, 3aauaX.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U HHTErpai; MOHUMAThb NEOMETPUUYECKUHA U
(bu3uyeckuii CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble 3J€MEHTApHBIX (PYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Herorona—Jleitbnuna.

Pemate nmpuknasHble 3a/1aui, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

" HCPABCHCTBA

OI'D», «Pemry ET'O»

10 KUIACC
KoumnuectBo yacos
JJIEKTPOHHbBIE JleATeIbHOCTD YYUTeIs
Ne HaunMeHoBaHMe pa3je/ioB U TeM Konrpoan  IIpakrtu (uudposbie) ¢ yueToM padoueii
n/n nmporpaMmmbl Bcero bHBIE yecKue 06pa30BaTeJ'ILHLIe NporpaMmmbl
padoThI paboTbl  pecypchbl BOCITUTAHHS
MHoecTBa pallHOHAJIBHBIX U
. HOP «Yuun.py», DopmHpoBaTh
ACUCTBUTEJILHBIX YUCEIL. MOJIOKUTEIILHOE OTHOIICHUE
1 P 14 1 «SIKnace, «Perry
K YYCHHIO, JKEIaHUe
allMOHAJILHBIC YPABHEHUS U OI», «Peury EMD» y4 : )
HepaBeHCTBa MMpUOOPETATh HOBLIC 3HAHUSA
@opMUpPOBaHUE YCTONUUBOMN
MOTHBAIIMU K TTPOOJIEMHO-
MIOUCKOBOH AEATEIbHOCTH
Pa3BuBaTh KPUTUUHOCTH
OP «Yuu.py»
DOyukmuu u rpaduku. CreneHs ¢ 1 ’
2 i pad 6 «IdKnaccy, «Pemry MBILICHUSA, YMEHUE
[ICJIbIM IIOKAa3aTCICM OI'9», «Peuty ET'9» PacIO3HATh JOTHYECKU
HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJINYATh
TUIIOTE3y OT (hakTa
Kontponupoats nerictBust
naptHEpa. JloroBapuBatbCst
. . U IPUXOJUTH K 00IIEMY
ApudmeTnyecKkuit KopeHb N—oi HOP «Yun.py», PELIEHHIO B COBMECTHOM
3 creneHy. MppannoHnaibHble ypaBHEHUS 18 1 «SIKnacey, «Peury JeSITEIHOCTH, B TOM YHCIIE

B CUTyallUu CTOJIKHOBCHUA
WHTEPECOB

OTCTamBarOT CBOIO TOUKY
3peHus, NOATBEPKAAIOT




Dopmysl
4 TPUTOHOMETPHUH. T pUroHOMETpUUYECKHE
YPaBHEHHUS

22

HOP «Yuu.py»,
«SIKnacey, «Pemry
OI'D», «Pemry ET'O»

(haktamu

®opMUpPOBaHNE HABBIKOB
OpraHu3alliy U aHATN3a
CBOCH JeSITEIIFHOCTH,
caMoaHaiw3a u
CaMOKOPPEKIINH yu4eOHOH
JIeATEITLHOCTH.

5 [TocnenoBaTeabHOCTH U IPOrPECCUU

[ToBTOpenue, 06001IIEHNE,
cHUCTEMaTH3alMs 3HAHWI

HOP «Yuu.py»,
«Kmnaccy, «Pemry
OI'D», «Pemry ET'O»

HOP «Yuun.py»,
«SKnaccey, «Pemy
OI'D», «Pemry EI'D»

Pa3BuBaTh KpeaTUBHOCTH
MBIIICHNS, HHATUATUBY,
HaXOJIYMBOCTb, AKTUBHOCTh
NPU PELICHUH 33/1a4.
®opMyIHpOBaTh
coOCTBEHHOE MHEHHE U
MO3HIINIO, 3aJJAI0T BOTIPOCHI,
CIIYIIAOT COOSCETHUKA.
®opMUpPOBaHUE HABBIKOB
OCO3HAHHOTO BBIOOPA
Haunbonee 3PPEKTHBHOTO

croco0a pemeHus

[IposBnsThe
M03HABATENHHYIO
AKTUBHOCTE. AJIEKBATHO
OLIEHUBATH PE3YJIbTATHI
PabOThI C TOMOIIILIO
KPUTEPHEB OLICHKH
OcBauBath KyJIbTypy
paboThI C Y4E€OHUKOM,

novcka uHpopManun

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME
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11 KITACC

KoanuecTBo 4acoB

HCPAaBCHCTBA

OI'D», «Pemy ET'O»

D/IeKTPOHHbIE JlesiTeILHOCTD yUUTEJIsI
Ne HanmeHoBaHue pa3/ieioB U TeM Kontpo IpakrTu (uudpoBbie) ¢ yueToM padoueii
n/m mporpamMmbl Bcero JbHBIE yeckne = OOpasoBareabHbie | TPOTPAMMEI
BOCIIUTAHUS
padoThbI padoThbI pecypchl
Crenens ¢ paliMOHATIBLHBIM o
I HOP «Yuu.py», OpMHpOBAThH
1 nokasarenem. [TokazarenpHast QyHKIIHS. 12 1 SAKnacor, Peny HOOKHUTENEHOE OTHOLICHHE
’ K YUCHHIO, JKEJIaHHUe
[Toka3arenpHble ypaBHEHHUS U Oy, «Pemy EID» y ,
HEpaBEHCTBA npuoOpeTaTh HOBBIC 3HAHUS
Co3naBath 00pa3
LETIOCTHOTO MUPOBO33PEHUS
MIPU pELICHUU
MaTEMAaTHYCCKUX 3a1a4.
CoTpynHHYATh €
Jlorapundmudaeckas KITUS.

9 prd PyH 12 HOP «Vum.py» , OJHOKJIACCHUKaMU IpU
Jlorapudmuueckre ypaBHEeHUs U «SIKnacey, «Peury pIIICHNN 3a7a4; YMEHHE
HEPABCHCTBA Oy, «Pemry EID» BBICJTYLIATh ONIIOHEHTA.

®opMyIHPOBAThH BBIBOIBI
WHTepecoBaThCs 4y:KUM
MHCEHHUEM U BBICKA3bIBAOT
CBOC
dopMyIHUpOBaTh
Tpuronomerpuueckue QyHKIMN B UX LOP «Yum.py» , ;22;;‘;‘1;}1;’:;:}};6:;:; oo
3 rpa¢uku. Tpuronomerpuyeckue 9 1 «SIKnacey, «Peury ’ POCHL,

CIIyHniaroT CO6CCCI[HI/IK8..
@OpMHpOBaHI/IC HaBbIKOB

OCO3HAaHHOTO BBHIOOPA




Hanbomnee >3PPEeKTUBHOTO
croco0a pereHus

IIpounsBonHas. IIpumenenue
MIPOU3BOIHOMN

I/IHTeraJ'I H €ro IpUMCHCHUA

Cucremsl ypaBHeHUH

HaTypaJ'IBHBIe M LCJIBIC YHCIIa

[ToBTOpenue, 06001ICHNE,
cucTeMaTH3aIus 3HaHui

24

12

18

HOP «Yuu.py»,
«Knacey, «Pemry
OI'D», «Pemry ET'O»

HOP «Yuun.py»,
«SIKnacey, «Pemy
OI'D», «Pemry EI'D»

HOP «Yuun.py»,
«SIKnacey, «Pemy
OI'D», «Pemry ET'O»

HOP «Yuun.py»,
«SKnaccey, «Pemy
OI'D», «Pemry ET'O»

HOP «Yuu.py»,
«IKmnaccy, «Pemry
OI'D», «Pemry ET'O»

PasBuBath npencrasieHue
00 HIesx U METoax Kak
YHHBEPCAJILHOTO SI3bIKA
HAyKH U TEXHUKH, CPECTBA
MOJICTUPOBaHUS SIBJICHUI U
IIPOLICCCOB

PasBuBaTh KpeaTUBHOCTH
MBIIUICHNS, HHATUATHBY,
HaXOQYUBOCTb, AKTHBHOCTD
MPH PEILICHUY 3a]1a4.

CoznaBath 06pa3
LEIOCTHOTO MUPOBO33PEHUS
NP peLICHUH
MaTeMaTHYECKHX 33/1a4.

®opMUpPOBaHUE HABBIKOB
OCO3HAHHOTO BBIOOPA
Hauboee 3 HEeKTUBHOTO
croco0a pemeHus

[IpuBrneyenne BHUMaHUA
o0yJaronuxcs K
IIEHHOCTHOMY acCIIeKTy
M3y4aeMBbIX Ha ypOKax
SIBIIEHUI, OpraHu3aIus ux
paboTHI C MoTy4aeMoii Ha
YPOKE COLUAIbHO-3HAUUMOU
nH(pOopMaIei
[IposBasTh
MMO3HABATEIHHYIO
AKTUBHOCTE. AJIEKBATHO
OIICHUBAThH PE3YIIHTATHI

paboThI C TOMOIIBIO
KPUTEPUEB OLICHKU




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

OcBauBath KyJIbTypy
paboThI C Y4EOHUKOM,
MTOMCKa HH(DOpPMAITIH







