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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma pabodero Kypca Kypca «Anredpa W Hadalo MaTeMAaTHYECKOTO aHAIN3a»
6azoBoro ypoBHsa ais ydamuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaabHOTO
rOCY/IapCTBEHHOI0 00pa30BaTENbHOIO CTaHAApTa CPEAHEro oOuiero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHMH, MPEIBABISEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
Tpaauuui poccuiickoro oOpa3zoBaHus. Peanusanuss nporpamMMbl 0O€CHEYMBAET BIIAJICHUE
KJIFOYEBBIMM KOMIIETEHLUSIMHU, COCTaBJSIOUIMMH OCHOBBI JUISl CAMOPAa3BUTHUS U HENPEPHIBHOTO
o0pa3oBaHus, IENOCTHOCTH OOMIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH 00YyJarOIUXCsl.

Conepxanne paboyeil mporpaMMbl Mo aiareOpe W HadajgaM MaTeMaTH4YeCKOro aHaau3atr
OPUCHTHUPOBAHO TAKXEC HA pPa3sBUTUC (i)YHKIH/IOHaJ'IBHOI\/JI rpaMOTHOCTU KaK HWHTCIPAaTHUBHOI'O
YMCHUA UYCJIOBCKA CYUTATh, NMOHWUMATh MATCMATHYCCKHUE TCKCThI,MUCII0JIb30BATh HHq)OpMaHHIO
TEKCTOB Pa3HBIX (HOPMATOB,OLICHUBATH €€, PA3MBIIUISITh O HEH, YTOOBI JOCTUTaTh CBOUX IIEJICH,
paciupATb CBOM 3HAHUS XU BO3MOKHOCTH, YHaCTBOBATh B COHH&J’IBHOﬁ JKU3HU.

[Iporpamma coctaBieHa c y4deToM pabodeil MNporpaMMbl BOCIUTAHUS, UYTO HAXOIUT
OTPaAXCHUE B YaCTH (i)OpMI/IpOBaHI/IH JIMYHOCTHBIX PE3YJIbTATOB, KOTOPBIC IOCTHIalOTCA B
C€IUHCTBEC y‘—I@6HOI>i A BOCIIATATEIHHOMI ACATCIIBHOCTU. JImgHOCTHEIE PE3YIbTAaTBl OCBOCHHA
mporpaMMbl TI0 aiuredpe M HadajaM MaTEeMaTHYeCKOTO aHallM3a OTPaXKaloT TOTOBHOCTH
00yJaroIMXcsi PYKOBOJICTBOBATHCSI CHCTEMOW TO3WUTHUBHBIX IICHHOCTHBIX OpHEHTAllud U
paciivpeHue OImbiTa JAeATeIbHOCTH Ha €€ OCHOBE M B IIPOLECCe pealn3allid OCHOBHBIX
HaIpaBJICHU BOCIUTATEIBHOM JEATEIHLHOCTH. BocuTaTENbHBIA aCHEKT YPOKOB alreOpbl H
HayaJl MaTeMaTUYeCcKOro aHajiM3a COrjlacoBaH ¢ pabodeil mporpaMMoil BOCHUTAHHS, MOAYJb
«llIxonmpHBIN  YpOK», KOTOPBIA TIpeArnojaraetT oOObEeIWHEHHUE COJACpKaHWE OOy4YCHHS U
BOCITUTaHMS B LIEJIOCTHBIM 00pa3oBaTelIbHBIA IMPOLIECC HA OCHOBE €IWHOM e U EIUHBIX
COLIMOKYJIbTYPHBIX IEHHOCTEH.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadago MaTeMaTHYeCKOIO aHAlIM3a» SIBISETCS OJHUM M3 Hauboliee
3HAYUMBIX B IpOTrpaMMe CTaplIei MIKOJIbI, MOCKOJbKY C OJHON CTOPOHBI OH OOecreyuBaeT
MHCTPYMEHTAJIbHbIE OCHOBBI JUISI U3Y4EHHUS BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a C JPYroi
CTOPOHBI (POpPMHUpYET JOTrMYeckoe ¢ aOCTPaKTHOE MBIIUICHUE Y4YalllUXCsi Ha YpPOBHE,
HEOOXOIUMOM  JUIsi  OCBOGHHMSI KypcOoB  MH(POpPMATHKH, OOIECTBO3HAHUS, HCTOPUH,
ClIOBeCHOCTH. B pamMkax JaHHOrO Kypca oOy4aroluecsi BIAACIOT YHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOU HayKH, KOTopas popMyIUpyeT CBOU JAOCTIKEHUS B MaTeMaTHUeCKOl dopme.

Kypc anrebpsl M HayaJpbHOIO MaTEeMAaTHYECKOIO aHalW3a 3aKJa/JblBa€T OCHOBBI JUIS
MOJTy4eHHUsl 3HAHUM O 3aKOHaxX (U3UKU, XMMHHU, OMOJOTHH, TOHUMAHUS OCHOBHBIX TEHJCHIIMI
HSKOHOMHUKHU U KOHLEMNIMU KU3HH, MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJB30BaTh MX B IOBCEIHEBHOW XM3HU. B To xe
BpeMsl BiaJieHHe aOCTPAaKTHBIMU U JIOTUYECKH CTPOTMMH MaTeMaTH4YEeCKUMHU KOHCTPYKLUSMHU
pa3BUBaeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBaTh 0OOCHOBAHHOCTh YTBEPKJIECHHH,
UCIOJb30BaTh 00O0OIIEHHE M KOHKPETHU3aluio, adCTparupoBaHWE U aHaJoruwo, (opmupyer
KpEeaTUBHOE M KPUTHYECKOE MBIIIJIeHHE. B X0/1e u3ydeHus anredpsl U Hayajga MaTeMaTHUYeCKOTOo
aHaJM3a B CTapIlei 1mKkoJie 00yJaroirecs Moy4atoT HOBBIH OTBIT peleH s MPUKIAIHbIX 3a7ad,
CaMOCTOSITENIBHO CTPOSI MATEMaTUUYECKHE MOJEIN U COOTBETCTBYIOIINE JIOTUUECKUE BBIBOJBI,



Kypc obecnieunBaeT BOCHMTATENbHBI MOTEHIMAT, KOTOPBIM pealn3yeTcss Kak dYepe3
y4eOHBI Marepuaj, crocoOCTBYS (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHS, TaK U Yepe3
CIIELUATbHYIO Y4YEOHYIO0 MAEATEIBHOCTb, TPEOYIOIIYI0 CaMOCTOSITEIBHOCTH, OCTOPOXHOCTH,
IIPOJOJKUTEIIBHOCTA BHUMAHUS U OTBETCTBEHHOCTH 3a IOJy4YEHHBIN PE3yJIbTar.

B ocHoBe Meronuku anreOpandeckoro oOyd4eHUs M Hadajla MaTeMaTU4eCKOro aHajn3a
JIKUT JESTEIIbHOCTHBIN NPUHLUI O0yUYEeHHUS.

Crpykrypa Kypca «Anredpa u HayaJlo MaTEMaTHYECKOTO aHAIN3a» BKJIIOYAET CIEAYIOIINE
coJiep)KaTelbHO-MeTOAMUeCKue JUHUM: «Yucna u BelUMCHCHUsD, «DyHKIuuM u rpaduxmy,
«YpaBHeHuss u 1npeoOpazoBaHus», «Hauama maremarmyeckoro aHamuza», «MHOXeCTBa U
Joruka». Bce OCHOBHbBIE COAEpKATEIbHO-METOANYECKHE JUHUM H3Y4aloTCsl Ha MPOTSHKEHUU
IBYX JIeT OOydeHHus B cCTapllied IIKOJIe, €CTECTBEHHO JOMOJHSS APYr JApyra M MOCTENEHHO
HACBIIAsICh HOBBIMU TEMaMU U pa3jenamu. JJaHHbIN Kypc SBIISE€TCS HHTErPAaTUBHBIM, TOCKOJIBKY
B €ro COJIEpP)KaHHE BXOJUT HECKOJBKO MaTeMaTUYeCKUX MUCLMIUIMH: airedpa, TpPUrOHOMETpUS,
MaTeMaTHYeCKUI aHajIu3, TEOpUst MHOXKECTB U T. 1. Ilo Mepe Toro xak oOyuarouiuecs: BiaJeioT
Bc€ Oosiee IIMPOKMM MaTeMaTHYECKUM amnmapaToM, Y HHUX I[OCTOSHHO (opmupyercs Hu
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYECKyI0 MOJENIb aHAIUTUYECKUX CHUTYalui,
MPUMEHSTH 3HAHMUS,

CopepxarenpHO-MeTOAMYECKasE JIMHUSA «YHMCIO0O W MCMONb30BaHME  BBIUMCICHUI»
3aBepuIaeT (PYHKIMU HaABBIKOB HMEIOIIUXCA YHUCEN, KOTOpble ObUIM HadyaTbl B OCHOBHOM
mkosie. B Beicmiedt mkosne ocoboe BHUMaHME — yAenuTe (HOPMHPOBAHUIO  MPOUHBIX
BBIUMCIIUTENIBHBIX HaBBIKOB, BKIIIOYAIONIUX B C€0sl MCIOJIb30BAHUE DPA3JIMYHBIX (opM 3amucu
JEWCTBUTENBHBIX YUCEJ, YMEHUE OCTOPOKHO BBIMOJIHATH ACHCTBUS C HUMHU, JeNaTh NPUKUAKY,
OLleHUBaTh pe3yapTar. OOydarouiyecs MOMy4alOT HAaBBIKM MPUOIMKEHHBIX BBIYMCICHHH,
BBITMIOJIHEHUST ACUCTBUM ¢ uucilamMM, OOy4eHHBIMH B CTaHIAPTHOH (opMe, HCHOJIb30BAHUSA
MaTeMaTUYECKUX KOHCTAHT, U3MEPEHUS YMCIIOBBIX BBIPAKCHHMN.

Jluaus «YpaBHEHUS U PUCYHKU» OCYIIECTBIISIETCSI HAa MPOTSHKEHUHU BCEro OOy4YeHHs B
CTapuieil 1IKoJie, TMOCKOJbKY B KaXIOM pas3feiie MporpaMMmbl MPEAyCMOTPEHO peIIeHHE
COOTBETCTBYIOMLIEH 3aaaun. OOyuaromuecs: BIaJCIOT Pa3IMYHbIMU METOJIaMU PELICHUN IIeNbIX,
paloHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHBIX, TOTaPU(PMUUECKUX U TPUTOHOMETPHUECKHUX
Mojenel, aHainoruii U ux cucrteMm. [lonmyueHHble METOABI HCHOJB3YIOTCA MpH pa3paboTke
GyHKIMI ¢ TOMOUIBI0 TMPOU3BOJAHOM, MPUKIAIHBIX 3a7ad M 33Jady Ha [POXOXKICHHE
HAaUMEHBIINX U HAMMEHBIIUX Pe3yNbTaToB (HYHKIMI. JlaHHas coqepkaTenbHas JUHHUS BKIIOYAeT
B ce0sl TakkKe CIMOCOOHOCTh YMEHHUH BBIMOJHATH PAacy€Thl MO (opMmysaaM, KOHBEPTHPOBATH
Lenble, paloHajIbHbIe, HPPALMOHAIBHBIE W TPUTOHOMETPHUYECKHE BBIPAKEHHS, a TakKe
BBIPOKEHUS, COJEpKallie cTerneHu U Jorapudmel. baarogaps usydeHuto anreOpanueckoro
MaTepuasna MPOUCXOAUT JaibHeHllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIILICHUS
yUYaluXcsi, Pa3BUBAIOTCS HABBIKK JEIYKTHBHBIX pacCYXJEHUH, ¢ pabOTOi ¢ CHUMBOJIbHBIMU
dbopMaMu, TPOSBICHHEM 3aKOHOMEPHOCTEW M 3aBUCUMOCTEH B BHJAE BEIMYHH U
3aKOHOMEpHOCTeH. AnreOpa mpeanaraer d(Q(eKTHUBHbIE HHCTPYMEHTHI  JJS  pelIeHUs
MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3a/la4, HCMOJb3ysd CBOM BO3MOXKHOCTH B 00NacTH
SI3BIKOBOW HAYKH.

ConepxaTtenbHo-MeToAuYecKast JIUHUS «DYHKIUU U rpaduKn» IIIOTHO MeperieTaeTcs ¢
JPYTUMHU JIMHUSIMU Kypca, IOCKOJbKY B KAaKOM-TO CMBICJIE 3aJa€TCs IOCIIENOBATEIbHOCTD
u3yueHus  marepuaina. Mi3yueHue  CTENEeHHOH, MoKa3aTeabHOH, JiorapuMu4eckoil
TPUTOHOMETPUYECKHX (YHKIMHA, MX CBOMCTB M TpauKOB, HCHOIb30BaHHUE (YHKIMHA a7
peleHus 3aaa4 U3 Apyrux (U3NYecKuX BEUIECTB M OMpPEENICHHE KU3HU TECHO CBS3aHO KaK C
MaTeMaTHYeCKUM aHAJIU30M, TaK M C MaTeMaTHYECKUMH MOJAEISIMH U npumepamu. Ilpu stom



00JIbIII0€ BHUMaHHE YeNseTCsl (OPMHUPOBAHUIO HABBIKOB BBIPAKEHUS (POPMYIT B 3aBHCUMOCTH
OT Pa3IUYHBIX BEJIMYUH, MOJTYYEHHBIX (DYHKIMH, TMOCTPOSHHS UX TpaduKoB. ITOT Marepual
COJICPKUT COJEP/KATEIBHYIO JIMHUIO, OPUEHTUPOBAHHYIO HAa pPa3BUTHE YMEHUH U HAaBBIKOB,
KOTOpBIE MOXXHO BBIp@XaThb B 3aBHUCHUMOCTH OT KPYIMHBIX BEIMYMH B Pa3IM4YHBIX (opMax:
aHAJIMTHYECKOW, Tpaduueckol U  cioBecHOW. Ero m3yueHwe obecreunBaeT pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHUS,

CopepxarenpHas muaHs «Hadana MaTeMaTHuecKoro aHaJIM3a» MO3BOJIECT YBETUYUTh KPYT
KaK MaTeMaTH4YCCKUX, TaK W IMPUKIAAHBIX 3aJa4d, AOCTYIIHBIX JIA O6y‘-IeHI/I$I, B KOTOPBIX
MOSIBIIICTCSI  BO3MOXKHOCTh YYUTBIBATH W CTPOUTH Tpadukud (QYHKIHHA, ONpeneniaTh HuX
HaI/I6OJH)IHI/IC U HaAMMCHBIINC 3HAUYCHUA, BBIYUCIATH ILIOIIAAb H 00BeMEI TCJI, HaAXOIUTb
CKOPOCTh M YCKOpPEHHE. Tpolecchl. JlaHHAs cojepkaTelbHas JIMHUS OTKPBIBACT HOBBIE
BO3MOXHOCTH TMOCTPOCHUA MATCMATHYCCKUX MOI[GJ'IGI\/'I CI/ITyaIII/II\/JI, HaxXOKXIACHUA HaAWITY4YIIHUX
pCHICHI/II\/’I B TPHUKIAAHBIX, B TOM YHCJIC COUAJIBHO-3KOHOMHYCCKHUX, 3aJadax. 3HAKOMCTBO C
OCHOBAaMHU MaTEMaTUYECKOTO aHallM3a CIOCOOCTBYET pPa3BUTHIO a0CTPAKTHOTO, (OpMalbHO-
JIOTUYECKOTO W  KpPEaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHMH, pPacro3HaBaHUIO
MPOSIBJICHUN €CTECTBEHHOM MaTeMaTHUKH B HayKe, TEXHUKE M UCKyccTBe. OOyydaroumecs y3HarT
O BBIJAIOIIUXCA HAPYHICHUAX,

CopepxarenpHO-MeTOAMYECKas JMHUA «MHOKECTBA M JIOTHKa» B OCHOBHOM IIOCBSIICHA
JJIEMEHTaM TEOPHM MHOXKECTBA. TE€OPETUKO-MHOKECTBEHHBIE IPEJCTABICHUS IPOHU3BIBAOT
BEChb KypC IIKOJBHOM MaTeMaTMKd U TMpeajaraloT Haubojiee YHUBEPCAJIbHBIM S3BIK,
OOBEMHSIOMNIA BCE paslesibl MaTeMaTHMKd U €€ NPUIIOXKEHHUS, OHU CBS3BIBAIOT pa3HbIE
MaTeMaTU4eCKHe TUCLUIUIMHBI B enuHoe nenoe. [lootomy BaXHO JaTh IIKOJIBHHUKY
BO3MOXHOCTb TIOHMMAaThb TEOPETHKO-MHOKECTBEHHBIM SA3BIK COBPEMECHHOM MATEMAaTUKH U
HCIIOJIB30BATh €r0 AJIS BBIPAKEHHUS CBOUX MBICIICH.

B Kypce ((AJ'IF€6pa N Ha4daJlo0 MaTeéMaTHU4YCCKOI'oO aHaJIn3a» BKIKOYCHBI TAaKXE OCHOBBI
MaTEMaTHYCCKOTO aHaIn3a, KOTOPBIC ITIO3BOJAIOT IIOJIYYUTb HABBIKHM ITOCTPOCHUA MO,I[CJICI;'I
HaHHOﬁ CUTyallul, O3TH MOJCIN HMCCICAOBAaHUA C IIOMOIIBIO anre6pbl 060py,I[OBaHI/I$I nu
MaTEMaTHYCCKOI'O aHa/IM3a, a TAKXKE pPE3YJIbTATOB, IOJTYUYCHHBIX C IMIOMOIIBIO COOTBETCTBYIOIIUX
PE3YJIbTATOB. Takwue 3aJaHuA BIIJICTCHBI B Ka)KI[BIfI pa3aci 1mporpamMmbl, IIOCKOJIBKY BEChb
MaT€pual Kypca HIMPOKO HCIOJB3YCTCA IJId PCIICHHA INPUKIAAHBIX 3aaady. HpI/I ONpCACICHNN
PA3JIMYHBIX IIPAKTHUYCCKHUX 3a/a4, Y4YaCTBYIOIIHUX B Ha6J'IIOI[aTeJ'IBHOCTI/I, YMCHHUE HAXOJUTh
3daKOHOMCPHOCTH, a6CTpaFI/Ip0BaTB, HCIIOJIb30BAaTh aHAJIOT'HIO, O6C}’)KI[3TB N KOHKPETU3HUPOBATH
BOIIPOC. HGHTCHLHOCTB 10 (bOpMI/IpOBaHI/II-O HABBIKOB PCHICHUA IPUKIAAHBIX 3a/da4 3aBCpIIaCTCA
B IIPpOLECCC U3YYCHUA BCCX TEM KypcCa «Anre6pa N HadYaJI0 MaTCMaTHYCCKOI'O aHaJInu3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

B ydyeOHOM mnaHe u3ydeHHe Kypca aiareOpbl M HadallbHOTO MaTEeMaTHUeCKOTO aHaiu3a Ha
06a30BoM ypoBHE OTBOIUTCS 2 yaca B Hezenro B 10 kmacce u 3 yaca B Hezento B 11 kimacce, Bcero
3a 1Ba roja ooyuenust — 170 gacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Ymncna v BbIYUCICHUS

Pannonanpubie uncna. OOBIKHOBEHHbBIE U JECATUYHBIE JPOOH, IPOLEHTHI, OECKOHEUHbIE
nepuoandeckue Apodu. ApudmMerndeckre onepanuy ¢ paroHaILHBIMU YUCIIAMH, IPE0Opa3yoT
YHCIIOBBIX BeIpakeHUi. [IpuMeHenne apo6eil v MPOLEeHTOB ISl PEIICHUs] MPUKIATHBIX 3a1a4d B
Pa3IMYHBIX OTPACIISIX IPOMBIIIJIEHHOCTH U MPEACTaBICHUS dKU3HU.

JleiicTBuTenbHble uncia. PalinoHanbHble M UppaloOHaJIbHbIE YHUCHIA. ApUpMETHUECKHE
omepauy C peaJbHbIMU 4YuciaaMu. [IpubnuxEHHble BBIYUCIEHUS, MpaBUiIa OKPYIJIEHUS,
MIPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUS.

Crenenp c¢ uensiM npusHakoM. CtangapTHas @opma 3alucu  JEHCTBUTENBHOTO
yucna. Mcnons3oBanue mnpuBeAeHHBIX (OpPM ISl 3alMUCH pEalbHBIX YHCENl Uil pelleHus

MPAKTUYCCKUX 3aaa4 U MMPCACTABIICHHUA JaHHBIX.

Apudmernueckuil KOpeHb HaTypaibHOU crerneHu. JlecTBus ¢ apupMeTHyeCcKuMu 37IbIMU
CUJIaMH HaTypaJIbHOM CTETIEHH.

CuHyC, KOCHHYC U TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHICIIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA
PoxxiecTBO U pOXKIECTBEHCKHE KOHBEPTHI.

[IpeoOpa3oBaHne TPUTOHOMETPUUYECKHX BbIpaXeHUH. OCHOBHBIE TPHUTOHOMETPHUYECKHE
hopmyIIbI.

VYpaBHeHue, KopeHb ypaBHeHH . HepaBeHcTBO, pemieHue  ceptudukara. Meros
WHTEPBAJIOB.

Pemenue nenbix u [poOHO-pallMOHANBHBIX 00pa3loB U U300paKEHUH.
Pemenue nppanroHalbHBIX MOJIENEH U U300paKEHHIA.
Pemnrenne TpUroHOMETPUYECKUX JTaHHBIX.

HpI/IMeHCHI/Ie MCTOda W OIMCaHHuA JId PCHICHUA MATCMAaTUYCCKUX 3aJa4d MW 3adad U3
Pa3JIMIHBIX oOacreit HAaYKU U OITUCAHUS KU3HU.

DyHKUUH U TPaPUKHU
Oynxkiys, crnocoosl 3aganus Gyakuuu. ['padux Gpynxun. Bzaumuo obpatheie GyHKINU.

OGmnactb OIIpEEICHUS 51 MHOECTBO pE3yJIbTATOB ¢ynkuuit. Hynu
¢bynkuus. [IpoMexyTku 3HaKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.



CrenenHass (QyHKOMS C HaTypalbHBIM H  IedbiM  oOpazom. Ee  cBolictBa wu
rpa¢uk. CoiicTBa 1 rpaduK JOCTUTAIOT N -0 CTENEHHU.

Tpuronomerpudeckass OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPHUECKUX YUceN (DyHKIUI
OJIHOTO apryMeHTa.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIH3A

IlocnenoBaTeILHOCTD, CIIOCOOBI 3aJIaHus ocjaenoBarenbHOCTER. MOHOTOHHBIE
IOCJICA0OBATEIILHOCTH.

Apudmernueckas M reomerpuueckas — mnporpeccuu. beckoHeuno — yObIBaromias
reoMeTpuuecKas nporpeccusi. Cymma OECKOHEYHO yOBIBaIOIIEH reOMETPUUECKOU
nporpeccun. @opMyia CI0KHBIX MPOLEHTOB. Mcnonp30Banue nporpeccuu Ui peleHns 3a1ad
MIPUKIIATHOTO Xapakrepa.

MHo:kecTBa M JIOTHKA

Janee, onepaunu Haja notokamu. Jnarpammsel Dinepa—BenHna. [IpuMeHneHne TeopeTrko-
MHO>KECTBEHHOTO 00OpY/IOBaHHUA JUIsl ONMCAHUS TMPOIECCOB M HAMpaBICHWUM, NMPU PELICHUU

3aaa4 U3 JPYrux XuMHUUYCCKUX BCUICCTB.

Ompenenenue, BHIBOJBI, aHATU3, TOKA3aTEILCTBA.

11 KJIACC
Yucya ¥ BLIYHCTIEHUS
EcrectBennsie u nienbie uncna. [Ipu3Haky IeTMMOCTH HETbIX YUCE.
CrerneHp ¢ pallMOHAIBHBIMY NMpU3HaKaMu. CBONCTBA CTEIICHH.
Jlorapudm uuncia. JlecaTHUHBIE U JIOTHYECKHE JIOTAPU(MBI.
YpaBHeHNs 1 HEPAaBEHCTBA
[IpeoOpazoBaHue BBIpAKEHUN, COIEPKAIINX JOTapHU(PMBI.
[IpeoOpazoBanHue BEIpaKEHUH, COAEPIKAIINX CTENIEHH C PAllMOHATBHBIMU MPU3HAKAMH.
[IpuMepsl TPUTOHOMETPUYECKUX MOKA3ATEIEH.
[Toka3aTenbHble ypaBHEHUSI U CUMBOJIBI.
Jlorapudmuueckue ypaBHEHUSI U CUMBOJIBI.

Cucrembl NUHEHHBIX JaHHBIX. PellleHWe TpUKIaAHBIX 337ad C IOMOIIBIO CUCTEMBI
JIMHENHBIX MOJENEH.



Cucremsl 1 o0ecrieueHre parioHaIbHBIX 00pPa310B U aHAJIOTOB.

[TpuMeHeHne METOI0B, CUCTEM U MTPEOOPa30BaHUI M PELICHUST MaTeMaTHYECKUX 3a/1a4
U 3aJ1a4 U3 pa3iIMyHbIX 001acTell HAayKU U PeaIbHOM JKU3HU.

DyHKUUH U rpaGuKU

¢bynkuus. [lepuomuaeckue GyHKun. OyHKIUS TPOMEKYTKH MOHOTOHHOCTH. DyHKINU
MaKCHUMYMOB 1 MUHUMYMOB. HanboJibliee 1 HauMeHblliee 3HaYeHNe (PYHKIUU Ha IPOMEKYTKE.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.
[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U IpaUKH.

Wcnonb3oBanue ¢(yHKUMA rpaukoB JUIsl pelIeHUH MaTeMaTHYeCKUX W JIMHEHHBIX
CHUCTEM.

Ucnonws3oBanne QyHKIui rpadMKoOB IjIs MCCIETOBAHUS TMPOIIECCOB U 3aBUCUMOCTEH,
KOTOPBIC NPUBOJAT K PCUHICHUIO np06neM, CBA3aHHBIX C IPYTHMH XMMHUYCCKUMHU BCUICCTBAMU U
OLIEHKOM KU3HMU.

Hauyana maTeMaTH4yecKkoro aHajamn3a

HenpepriBabie ¢pyHKIIMN. MeToa HHTEPBAJIOB /711 pACTBOPOB aHAJIOTOB.

[TpousBoanas pynkuus. 'eomerpudeckuii 1 GU3NIECKUI CMBICI POU3BOTHOM.

[IpousBonHbie smeMeHTapHble QyHKIUU. POPMYIbl HAX0XKACHUS MPOU3BOAHON CYMMBI,
MPOU3BEICHUIA U YaCTHBIX ()YHKITUH.

HpI/IMeHeHI/Ie HpOHSBO,I[HOfI K HCCICO0BaAaHUIO (byHKHI/Iﬁ Ha MOHOTOHHOCTb H
OKCTPEMYMEI. HaXO)I(I[eHI/Ie 0OJIBIIIEr0 U HAMMEHBIIETO 3HAYCHUS (bYHKHI/H/I Ha OTPE3KE.

[IpumeHeHre NPOU3BOAHON ISl HAXOXKACHUS HAUIYYIIErO PEIICHUS B IMPHUKIATHBIX
3a/1avax, Ajs onpeAesieH!s] CKOPOCTH Ipoliecca, 3a1aHHoM (popmyoi uinu rpaduxkoM.

[TepBooOpa3nas. Tabnuia nepBooOpa3HbIX.

WuTerpan ero reoMerpuveckuid W (U3MYECKUN CMBICI. BbluuciieHMe HHTEerpajga Io
dbopmyne Herorona—JIeliOHUIIBL.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOro npeamMera «MaremMaTika» JOJDKHO 00eCIeunTh JOCTHIKCHUE YPOBHS
cpenHero o6mero oOpa3oBaHUS CICAYIOMIMX JTUYHOCTHBIX, METAlPEIMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pPE3yJAbTAThl OCBOCHHS MNPOTPaMMbI YydeOHOTO mpenmera «MaTemaTrukay
XapaKTEPU3YOTCS:

I paxxnaHckoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh TPAKIAAHCKOW TMO3WIMKA  OOydYaromerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO ujeHa Poccuiickoro oOImecTBa, NpeICTaBIEHHEe MAaTeMaTHUYeCKHUX OCHOB
Pa3BUTHUS Pa3IUYHBIX CTPYKTYp, HANpaBlICHUs], MPOIEAYphl 00ImecTBa oOpa3oBaHus (BHIOOPHI,
OTIPOCHI U TIP.), YMEHHE B3aMMOJICHCTBOBATh C KOHKPETHBIMU WHCTUTYTaMH B COOTBETCTBUHU C UX
0COOEHHOCTSIMH 1 Ha3HAYCHHSIMHU.

IlaTproTHYECKOE BOCIUTAHNUE:

c(hOpPMUPOBAHHOCTBIO POCCHUHCKON TOCYJapCTBEHHOW WACHTHYHOCTH, TMOIJNCPKKON K
MPOLLJIOMY ¥ HBIHEIIHEN POCCUHCKONM MaTEMAaTHKE, IIEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHUSIM
POCCUHCKHX MaTEMaTUKOB M POCCHICKON MaTEeMaTHYE€CKOM IIKOJIbI, YTOOBI MCIOJIL30BaTh 3TH
JOCTH>KEHMS B APYTUX HAyKax, TEXHOJIOTUAX, KIaccax IKOHOMUKH.

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX PacXo/I0B POCCUUCKOIr0 Hapoja; ChOPMUPOBAHHOCTh MOPAIBHOTO
CO3HAHMS, ITUYECKOTO IMOBEICHUS, CBA3AHHOIO C MPAKTHUYECKUM HPUMEHEHUEM JIOCTHKEHUMN
HAyKH U TEPPUTOPUN YIEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJ|a B IOCTPOEHHUE Oy yLIETrO.

OCTETUYECKOE BOCIIUTAHHE:

3CTCTHYCCKUM OTHOIICHUECM K MHupy, BKJIrO4asa 9CTCTUKY MaTCMAaTHYCCKHUX
SaKOHOMCpHOCTCﬁ, 06’beKTOB, 3aja4, peH.IeHPIﬁ, paccyxcneHHﬁ; B 3aBUCHUMOCTH OoT
MAaTEMAaTUYCCKUX ACIICKTOB pa3JINYHbIX BUJOB HCKYCCTBA.

du3nuecKkoe BOCIUTAHUE:

cOPMUPOBAHHOCTHIO METOJIOB TPUMEHEHHs MaTeMaTHYeCKUX 3HAaHWH B 370pOBOM U
Oe3omacHOM o00pa3e KHM3HH, OTBETCTBEHHOTO OTHOIIEHHMS K CBOEMY 3J0POBBIO (30pOBOE
nuTaHue, COAJaHCUPOBAaHHBIH PEXUM 3aHATHA W OTIbIXa, peryjIspHas JAWHAMHKA
aKTUBHOCTH); OHU3NYECKHU C BUIOM, HA 3aHITHUSX CIIOPTHBHO-030POBHTEIILHOM 30HOM.

TpynoBoe BOCOUTAHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM LIEHHOCTEH TPYAOIO0HUS; HHTEPECOM K Pa3iIUYHbIM
chepam NpPoQecCHOHATBHON JESATEIBbHOCTH, NPEKPALICHUI0 3aHATUI MaTeMaTWKOH u ee
NPUIIOKEHUSIMHU, YMEHUIO JIeNlaTh OCO3HAaHHBIN BbIOOp Oynymied mpodeccuu U pearn3oBbIBATH
COOCTBEHHBIE KM3HEHHBIE IUIaHBL; TOTOBHOCTb UM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY



0o0pa3oBaHUI0 M C€amMOOOpa30BaHUIO Ha BCIO JKHM3Hb; | OTOBHOCTh K AKTUBHOMY pa3BUTHIO B
IIPaKTUYECKUX 337a4aX MaTEMaTUYECKOW HAIIPABJIEHHOCTH.

DKOJOTHYECKOE BOCHUTAHHUE:

c(OPMHUPOBAHHOCTHIO KYJIbTYPhI, TOHUMAHHEM COIUAIBHBIX COIHAIBHO-3KOHOMHYECKHX
IIPOLIECCOB B COCTOSIHUM ITPUPOAHON U COLMANBHOM Cpe/ibl, 0CO3HAHNEM IJI00aIbHOIO XapaKkrepa
9KOJIOTUYECKHUX MPOoOJIeM; OpHUEHTAIUS HA TPUMEHEHUE MAaTeMAaTUUeCKUX 3HAHUM I pelIeHus
3aja4 B 00JacTU OKpY’Karouleil cpespl, MJIaHUPOBaHUE MOCIEAYIOIINX ACUCTBUNM M OLIEHKA MX
BO3MOXHBIX ITOCJIEICTBUI JJISl OKPYKAIOLIEH CPEeIbl.

IleHHOCTH HAYYHOI'O NO3HAHUS:

c(OpPMUPOBAHHOCTh MMPOBO33PEHUS, COBPEMEHHBIM MMOAXOJ K PAa3sBUTUIO HAyKd U
OOLIECTBEHHOM MpPAaKTHKH, T[OHMMaHUE MaTeMaTU4YecKol cdepbl HayKu Kak JIErKON
JESATEIBHOCTH, JTAIlbl €€ PA3BUTHSI U MHHOBALMOHHOCTH JUIsl PA3BUTHS LIUBUIN3ALMN; BJIaJICHHUE
SI3bIKOM MAaTE€MAaTHKH M MAaTEeMaTH4YECKON KYJbTYPOM KaK MBITbE ITO3HAHHUsS MHPA; |'0OTOBHOCTH
M3y4aTh MIPOEKTHYIO U UCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHANBUYaJIbHO U B TPYIIIIE.

METANPEAMETPHBIE PE3YJIbTATBI

MerTanpeaMeTHbIE Pe3yaIbTaThl OCBOSHHS POTPaMMBbI YIeOHOTO MpeaMeTa «MaTeMaTHKa»
XapaKTEePU3YIOTCS BJIaJICHUEM VHHUBEPCATHHBIMUA HO3HABAM EIbHbIMU OeliCIEUSIMUL,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — YHUBEPCATbHLIMU — Pe2YamUEHbIMU
oeticmeusmu.

1) YVuusepcanvuvie noznasamenvhvie oeticmaus, no3601s10M KOHMPOIUPOEams 6a306bie
KOCHUMUBHbBLE NpOYeccbl 00y4arowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIOue20 Mupa,

npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti) .

bazoBble Jornueckue neHCTBU:

BBISIBIISITh U XapaKTePU30BaTh OCHOBHBIC INPU3HAKA MaTeMaTUYECKUX OOBEKTOB, MOHATHUH,
CBA3€M  MEXIy  MOHATUAMU; GOPMYIUPOBATh  OMpEAEiCHHUs]  MOHATUMN; COXpaHsIeMbIl
CYIIECTBEHHBIH IPU3HAK KiIaccu(UKaIMM, OCHOBaHUE JUig 0000IIEHUsI M CPAaBHEHUS, KPUTEPUl
MIPOBEACHUS aHAIN3a;

BOCIIPUHUMATh, GOPMYIUPOBATH U TPEOOPA30BLIBATH CYKICHUS: MIPEAB3ATHIC U OTPULIATENILHBIE,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS B (PaKTax, JaHHBIX,
HAOMIOJICHUSAX U YTBEPXKICHUSX; MPEAJIOKUTh KPUTEPUHU [UISl BBISBJICHUS OCOOCHHOCTEH U
MPOTUBOPEUHIL;

JienaTh BBIBOABI C MCIOJIb30BAHUEM JIOTUKM COXPAHEHHMS, JEAYKTUBHBIX WU WHIYKTUBHBIX
YMO3aKJIOUECHUH, YMO3aKIOUEHNUH 10 aHAJIOTUH;

NpoOBOAUTE CaMOCTOATCIIBHBIC JOKA34TCJILCTBA MATCMATHUYCCKUX y’TBep)KI[eHI/Iﬁ (HpHMBIC u
HpOTI/IBHHe), BBICTpANBATH ApryMmeHTanumo, IMPUBOANUTH IIpUMCEPBI u
KOHTPHIPUMCEPHI; 000CHOBBIBATH COOCTBEHHBIC MHEHHS U BBIBOJbI,

BbIOpaTh Crmoco0 pemeHuss ydeOHOW 3ahauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB pEIIECHHIH,
BbIOMpATh HanboJIee MOIXOAAIINE BAPHAHTHI C YU€TOM, CAMOCTOSATENILHO BbI/ICTICHHBIX).

bazoBrie nccienoBaTeIbCKre ASHCTBUS:




UCIOJb30BaTh BOMPOCHI KAaK MCCIIEOBATEIICKANA HHCTPYMEHT MO3HAHUS; (HOPMYIHUPOBAThH
BONPOCHI, (PUKCHPOBAaTH MPOTUBOpEUUE, MPOOIEMY, COXpPaHATh HCKOMOE M JaHHOE,
(bopMUpPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINI0, MHEHHE;

IIPOBEJICHUE  CAMOCTOATEIBHO  CIUIAHUPOBAHHOTO  JKCIIEPUMEHTA,  UCCIEJOBAaHHME IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SBJICHHS, MPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXy 00BbEKTaMU, IBJICHUSIMH, IPOLIECCaMU;

CaMOCTOSATENIbHO (hOpMYyIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJibTaTaM IPOBEIEHHOTO
HaOJIOICHUS, HCCIIEIOBAHNUS, OLIEHUBATH JIOCTOBEPHOCTh PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUH;
CIIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHUE IPOLIECCA, a TAKXKE BBIIIBUHYTh OOPHOY O €ro pa3BUTHHU
B HOBBIX YCJIOBHSIX.

Pabora ¢ nuadopmarmeii:

BBISIBIIATH J1eUUUT UH(DOpPMALMM, AAHHBIX, HEOOXOJMMBIX JJIsl OTBETAa Ha BOIPOC U PEIICHUS
3ajay;

BbIOMpaTh  MH(GOPMALMI0O W3  HMCTOYHMKOB  Pa3jMYHbIX  THUIOB,  AHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX (POPM U NPEACTABICHUN;
CTPYKTYpUpOBaTh HMHQOpMAIMIO, €€ BBICOKOE TMOJIOKEHHE B  Pa3lWyHbBIX  (opmax,
WJUTIOCTPUPOBATH TpadudecKy;

OIIEHUTb HAJIEKHOCTh UH(OPMALIUU IO CAMOCTOATENILHO CPOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHbBLE OCUCMEUsl, ONPeOelsiiom  CHOPMUPOBAHHOCTb
COYUANBHBIX HABLIKO8 00YUaAOUUXCHL.

OO01eHue:

BOCIIPUHUMATh U (QOPMYIHPOBATH MHEHHS B COOTBETCTBHHM C TPeOOBaHUSMHU M HHTEpEecaMu
oOLIeHMs; SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U HMHUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHHUS 10 X0y PEIlIeHUs 3a/la4, KOMMEHTHPOBATh MOJTY4YEHHBIN pe3ynbTar;
B X0J1e 00CYKJICHHS 33Jal0TCSI BOIIPOCHI 110 CYIIECTBYIOLIUM 00CYKIaeMbIM TeMaM, Ipobiemam,
pelaeMbIM 3agadam, BBICKA3bIBAIOTCS ujeu, OpUEHTUPOBAHHBIC Ha MOMCK
PEILICHUIi; COTIOCTABIATh CBOM MHEHHUS C MHEHHSMH JPYTrUX YYaCTHHKOB JAMajnora, HaXxoJWThb
JeTad M CXOJICTBO IMO3UIMI; B MpaBUIBHOU (GopMe (OopMYyIHpOBaTH pPAa3HOIIIACUS, CBOU
BO3pAXKECHHUS;

pe3ynbTaThl pEIIeHMs] 3aJaud, SKCIEePUMEHTa, UCCleqoBaHus, MpoekTa; CaMoCTOSTEeNbHO
BBIOpaTh (hOpMY MPEICTaBICHHS C YUETOM 33Ja4u MPE3eHTALMU U UHIUBUYaIbHOCTH.

CoTpyAHUYECTBO:

NOHUMATh W HCHOJIB30BaTh IPEHMYIIECTBA KOMAaHAHOW M HWHIMBHIYaJbHOH pabOTHl IpH
pEUICHNH HAYYHBIX 3ajJay; IPUHUMATh 1eJdb COBMECTHOM JICSITENbHOCTH, IUIAHUPOBATh
OpraHM3aluI0 COBMECTHOH palbOThI, COKpamiaTh BHIBI PabOT, IOTOBAPHBATHCS, OOCYKAATh
IpOIeCC U pe3yabTaT paboThl; 060011aTh MHEHHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (hopmMax paboThl (0OCYXAeHUs, OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBI» U JIPYTUe€); BHIIOJIHATH CBOIO YacTh PabOThl M KOOPIMHHPOBATH CBOM JEUCTBUS C
JIPYrUMHM 4YJ€HaMU KOMAaHJbl; OLIEHUTh KauyecTBO CBOEr0 BKJIaJa B OOWIMI NpPOAYKT IO
KPUTEPHSIM, YCTAaHOBJICHHBIM KOJUIEKTUBHBIM B3aUMO/JICHCTBUEM.

3) Vuusepcanvuvie pecynamusHsle Oeticmsus, N0360NA0WUe  YAPABGTAMb — CMbICIO8bIMU
VCMAHOBKAMU U HCUSHEHHBIMU HABLIKAMU TUYHOCMU .

CaMoopraam3anus:




COCTaBUTh IUIaH, AJTOPUTM pEIHICHUS 33Ja4d, BHIOpaTh crnoco0 pemieHuss ¢ y4éTom
peanbHBIX PECYPCOB U €CTECTBEHHBIX BO3MOXHOCTEW, apryMEHTHUPOBAaTb U KOPPEKTHUPOBATh
BapHAaHTHI PELICHUH C Y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpOJIB:

BJIQJICTh HABBIKAMHU TI03HABATEIBHOW pEeQIIEKCHU KaK OCO3HAHUS MPOHMCXOJSIINX NCHCTBUN U
MBICIIMTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB; BIaJAETh METOJAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS
IIpoLecca U MOIYYEHHUS PE3YJIbTaTOB PEUICHHU MAaTEMaTUYECKON 3a1a4H;

MPEeIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU BO3HHUKHOBEHHMM INPOOJEM, BHECTH
KOPPEKTHUBBl B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, OOHAPYKEHHBIX
OIMOO0K, BBISIBJICHHBIX MOTPEOHOCTEH;

OLICHUTh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBHUSAM, OOBSICHUTH NMPUUYUHBI JTOCTHKEHUS WU
HEJOCTHKEHUSI pe3yJbTaTOB JEATEIbHOCTH, COBEPIIUTD OMINOKY, JaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

NPEAMETHBIE PE3YJIbTATbBI

OcBoenne Kypca «AnreOpa ¥ Hadano MaTeMaTH4eCKOTO aHAJIM3a» Ha ypOBHE CPEIHEro
obmiero 00pa3oBaHus JOJDKHO  OOECHEYHUTh JIOCTHXKEHHE  CIEAYIOHIMX  MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:
10 KJIIACC

Yuciaa 1 BLIYUCTICHUA

OnepupoBaTh MNOHATUAMH: pa3yMHble U JIEHCTBUTENbHBIE YHCHIA, OOBIKHOBEHHAs H
necsiTuyHasi ApoOb, MPOLEHTHI.

Ber BhIONHSAETE apI/I(bMeTI/I‘ICCKI/Ie onepanunu C palyuOHAJIBHBIMH M BCIICCTBECHHBIMU
qucCJiaMu.

BEI BEIMONTHSCTE HpI/I6J'II/DKéHHBI€ BBIYHCIICHUA, UCIIOJIB3Ys IIpaBUJia OKPYIJICHUA, OCIACTC
IMPUKUAKY U OOCHHUBACTE PE3YJIbTAT BHIYHCICHUA.

OHepI/IpOBaTB MNOHATHAMMA: CTCIICHb C HCJIBIM IIOKA3aTCJICM; CTaHJapTHaA Q)opMa 3aI1nucu
JIECTBUTEIILHOTO quciia, KOPCHb HaTypaanofI CTCIICHH, HOI[XO)I, I/ICHOJ'ILSYIOH_[I/Iﬁ (bOpMy,

YUYUTBIBACT PCAJIbHBIC YHCJIA AJId PCIICHUS ITPAKTHUICCKUX 3a/1a9 U TPCACTABJICHUA JaHHBIX.

OHepI/IpOBaTB MOHATUAMU: CHUHYC, KOCHUHYC W TAHI'CHC NMEPCMCEHHOIO yI'JIa; UCII0JIb30BATh
3aIIUCh OOTIOJHHUTCIBHOIO YIJIa Y€pEe3 06paTHBI€ TPUTOHOMCETPUYICCKUC (bYHKI_II/II/I

YpaBHeHHS U HEPABEHCTBA

OHepI/IpOBaTB IOHATHUAMUN! TOXACCTBO, (I)opMa, CHUMBOJIO; pa3yMHOC, pa3dyMHOC,
HPppaUOHAIIBHOC COOTHOLICHHUE, 3HAMS; TPUTOHOMETPUUICCKOC YPABHCHUC,

BrI npeoGpa3yeTe TPUTOHOMETPHUYCCKUC BBIPAKCHUA W PCIIACTC TPUTOHOMCETPUUCCKUC
YpaBHCHUA.

Brl npeoGpa3yeTe HCJIbIC, PALMOHAJIBHBIC W HUPPAlHWOHAJIIBHBIC BBIPAKCHUA W PCIIACTC
OCHOBHBIC THUIIBI LICJIbIX, PAIITUOHAJILHBIX U UPPALAOHAIIBHBIX MoJeJIel u 06p8.30B.



IIpuMeHNUTh ypaBHEHHUS M NPUMEpBI Ul PEUICHUS MAaTEeMaTUYECKUX 3aJad M 3a7ad U3
pa3nUYHBIX 00JacTeil HAYKH U PEeaTbHOM KU3HHU.

MoenupoBaHie peajbHBIX CUTyallMd Ha s3bIKe aireOpbl, COCTABICHHWE BBIPAKEHHH,
YPaBHEHUH, NPEICTABICHUN IO YCIOBHIO 33aJa4d, PACCMOTPEHUE IOCTPOCHHBIX MOJENIEHU ¢
UCIOJb30BAHUEM aIredp yCTPOUCTBa.

DOyHKIUH U rpaGuKU

OmnepupoBath MOHATUAME: QYHKIIHSI, CIOCOOBI 3a1aHus (QYHKINU, 00JIACTh OTIPEACTICHUS U
MHOeCTBO (yHKIUH, pyHKIMA rpaduka, B3AUMHO 0OpaTHbIE (PyHKIHU.

OnepupoBaTh NOHATUAMU: PYHKLIHN YETKOCTH U HEYETKOCTH, HET (PYHKIMH, TPOMEKYTKU
3HAKOINIOCTOSHCTBA.

Wcnonp3yiiTe GyHKINU rpaduKoB JUIsl peHIeHUs] MaTeMaTHYECKUX 3a/au.

Crpoutp U uuTaTh Tpaduku JUHEHHOW (QYHKUMHU, KBaJAPaTUUHON (YHKIMH, CTETIEHHOU
(GYHKIMY € LETbIM TPU3HAKOM.

Hcnonws3oBath QyHKIMH TpaduKOB A1 UCCIEAOBAHHS TPOIECCOB M 3aBUCUMOCTEH TNpH
pelieHny 3a71a49 U3 APYrux MpeaIMeToB U 00ObEKTOB JKU3HH; BRIpAXXKaTh (POPMYJIBI B 3aBUCUMOCTH
OT BEJINYHH .

Havyajna maTeMaTHYeCKOIro aHAJIU3A

OnepupoBaTh MHOHATUSMU: MOCIEIOBATEIBHOCTh, apU(MeTHyecKass U TIeoMeTpHYecKas
MIPOrPECCHUHU.

OHepI/IpOBaTI) MOHATHSAMH:. OECKOHEYHO Y6BIBaIOH_[a$I TCOMCTpUYICCKasA IIPOrpeccus,
OECKOHEYHO Y6BIBaIOIHaH reoOMETpHUUCCKas MMPOTrpeECCHs.

3a,Z[aBaTb IMOCJI€A0BATEIIbHO Pa3JINYHbIC MCTOABI.

HCHOHBSYﬁTC CBOMCTBA MOCTEIICHHO H IIpOrpe€CCUBHO I PCIICHUA OTACIBHBIX 3aJaad
IPUKIAAHOI'0 XapaKTepa .

MHo:xecTBa M JIOTHKA
OnepupoBaTh NOHATUAMU: MHOYKECTBO OTI€palliid HaJl paClIUPEHUEM.

Hcnonp3yiiTe TEOPETUKO-KOMOMHUPOBAHHbIM ammapaT s OINUCAHHS MPOLECCOB H
HanpaBJeHUH, IPU pelIeHUH 3aja4y U3 APYTUX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPEEICHUE, BBIBOIbI, UCCIEIOBAHUE, JOKA3aTEIbCTRA.
11 KJIACC
Yucyia 1 BLIYHCTICHAA

OHepI/IpOBaTB MOHATHUAMUA: CCTCCTBCHHOC, OTHOCAIICCCA K YUCITY; UCITOJIB30BATh IMPU3HAKHU
ACITIMMOCTH LCJIBbIX YHUCCII, PA3JIOKCHHUEC YUCCIT HAa MTPOCTBIC MHOXKUTCIIN AJId PCHICHUA 3a1a4.



OHepI/IpOBaTb MOHATUAMU: CTCIICHb C pallMOHAJIbHBIMHA MTPHU3HAKAMU.

OHepI/IpOBaTb IIOHATUAMMU: JIOI‘apI/I(l)MaMI/I YHuCCII, JACCATUYHBIMHU MW JIOTHYCCKUMU
norapupmMamH.

YPaBHeHHH N HEPABCHCTBA

[IpumeHuTh cTeneHb  CBOWCTB  Juid  IpeoOpa3oBaHUsS  BBIPAKEHUI; OIEpUPOBATH
MOHATHAMM: IIOKA3aTeJIbHBIM II0KAa3aTeJIeM W CHUMBOJIOM; PemnTh omnpenesneHne OCHOBHBIX
IIOKAa3aTeJIe U aHAJIO0I0B.

BoeinmonHuTe mpeoOpazoBaHuE BBIPAKEHUM, COJEpKAIIUX Jorapu@Mbl; oepupoBaTh
MOHATHAMM: JIOTApUPMUUECKUMH  (QUTrypaMHd UM CHMBOJAMH; PeIUTh OCHOBBI OCHOBHBIX
Jorapu(pMUUECKUX aHAJIOTOB U LIBETOB.

Haxonute pemienus npocTeHmx TPUrOHOMETPUYECKUX CUMBOJIOB.

OnepupoBaTh MOHATHSMM: CHCTEMA JIMHENHBIX PE3yJIbTAaTOB M €€ PEIIECHUE; HUCI0JIb30BaTh
CUCTEMY JINHEWHBIX METOJIOB JUISl pEICHUS TPAKTUYECKUX 3a/1a4.

HaxomuTe pemeHuss mpoCTeNIIMX CUCTEM W COBOKYIMHOCTH PAIMOHAIBHBIX MOJIENEH W
aHaJIoTOB.

MogenupoBanue peanbHBIX CUTYaIlMii Ha S3BIKE alareOphbl, COCTABJIECHUE BBIPAKCHHM,
YpaBHEHUH, CHMBOJIOB U CHUCTEM JJISl pElIEeHUs 3a[a4, pacCCMOTPEHHE MOCTPOSHHBIX MOJIENEN ¢
WCI0JIb30BAHMEM alllapaTHBIX anreop .

DyHKUUM U rpaduKu

OnepupoBaTb  HOHATUSAMU: NIEpHOAUYECKAass  (QYHKUMS, (QYHKIUS  MOHOTOHHOCTH
MIPOMEXYTKU, (PYHKIHUS SKCTpEeMyMa TOUKH, (PYHKIUS HAUOOJBIIEr0 U HAaUMEHBILEro 3HaUYCHUs
Ha IPOMEXKYTKE; UCIO0JIb30BATh UX JUIA UCCIeI0BaHUS (GYHKLINHU, 3aJaHHOU rpadukoM.

OnepupoBaTh  MOHATHSAMU:  rpaduKd  TOKa3aTeNbHOHM,  Jorapu@Muueckod
TpuroHomerpuueckux (ynkuuii; M300pa3ute ux Ha KOOPAWHATHOW MIIOCKOCTU M MCHOJIb3YHTE

IJI1 pCIICHUA MOJICTIU U I/I306pa)KeHI/I$I.

I/I306pa)KaTb Ha KOOp,HHHaTHOﬁ IIJIOCKOCTHU Fpa(i)I/IKI/I JIMHEMHBIX MOJIeIeH ¥ UCIOJIb30BaTh
X Ui peICHUs CUCTEM JIMHEWHBIX ypaBHeHHfI.

HCHOHLSYﬁTC (I)YHKI_II/II/I I‘pa(1)I/IKOB IJI1 UCCIICAOBaHUA IMPOHCCCOB H 3aBHCUMOCTEH M3
APYIUuX HAYYHBIX OUCHUILIINH .

Hagana MmaTeMaTHY€CKOI0 aHAJIH3Aa

OHepI/IpOBaTB MNOHATUAMU: HETIPCPBIBHAA (I)YHKI_II/IH; MMpOn3BOJAHAA (I)YHKI_[I/IH; HCIIOJIb30BAaTh
reOMeTpI/I‘{CCKI/Iﬁ u (I)I/ISI/ILIGCKI/Iﬁ CMBICJTI HpOI/I3BOI[HOI>'I I peIICHUA 3a/1a4.

Haxoauts IMPOU3BOJHBIC SJICMCHTAPHBIC (I)YHKI_[I/II/I, YBCIIMYUBATDb MMPONU3BOAHLIC
KOJIMYCCTBA, IPOU3BCACHUA UCKYCCTBA, YACTHBIC (bYHKLII/II/I



Hcnonp3oBath MPOU3BOAHYIO  (DYHKIMIO s HCCIENOBAaHUA MOHOTOHHOCTH H
HKCTPEMYMBI, IPUMEHSTH PE3YyIbTAThl UCCIEAOBAHMS K IIOCTPOCHUIO IPa(UKOB.

Hcmons30BaTh MPOAYKTUBHYIO IJId HAXOXIACHHUA HAWITYYIINX peIHCHI/Ifl B IMPUKJIIAIHBIX, B
TOM 4YHUCJIC COIUAJIBHO-3KOHOMHNYCCKHX, 3aJadax.

OnepupoBaTh NOHATHUSIMU: TepBooOpa3Has W uHTerpai; [loHnmarb reomerpuyeckuii u
(bu3nvYeCcKuil CMBICI UHTETpaa.

Haxonute mepBooOpa3Hbie 3eMEHTapHBbIC (DYHKIIUH; OTYyYUTh HHTETpaAl IO (Gopmyre
Herorona—JIeiOHULIBI.

Pemrate MNPUKJIAAHBIC 3aJja4i, B TOM YHCJIC COOHUAJIBHO-3KOHOMHNYECCKOTO U COIIMAJIbHOI'O
XapakTepa, C IOMOIIBIO MAaTEMATUYCCKOTO aHAJIM3a.

TEMATUYECKOE NMNIAHNPOBAHUE

10 KITACC
Ne| Ha3Banue pa3zienioB ¥ TEM NPOrpaMMBbl KosmmuecTBo yacoB DJIEKTPOHHBIE
Bcero | Kontpon | IlpakTtudecku (mudpoBsIe)
n bHBIE € paboThI o0pa3oBaTebHbIE
/ paboThI pecypcsl
i
1 | MHoOXecTBa pallMOHAIIBHBIX U 14 1 BBEIUTE http://allmath.ru/
peayibHbIX YKcen. PanmoHanbHbie 3HaYCHHE
YpaBHEHUS U 10KA3aTEJIbCTBA http://mathem.h1.ru
MaTemaTuka on-line.
2 | ®ynknuu u rpaduku. CTeneHs ¢ IeinbiM 6 BBEIIUTE BBEJUTE [[1]http://alimath.ru/
MIPU3HAKOM 3HaYeHU 3HaYCHHE
e http://mathem.h1.ru
MaTemaTuka on-line.
3 | ApudMeTnieckuii KOpeHb H—OH 18 1 BBEJIUTE [[1]http://allmath.ru/
ctenenu. VppanmoHanbHble ypaBHEHUS 3HaYCHHE
M CUMBOJIBI http://mathem.h1.ru
MaTtemaTtuka on-line.
4 | dopmyIibl 22 1 BBEJIUTE [[1]http://allmath.ru/
TpuroHometpun. T puroHomeTprueckue 3HaYCHHE
YpaBHEHUSA http://mathem.h1.ru
MaTemaTtuka on-line.
5 | Ilo mocnenoBaTenbHOCTH U POTPEcCy 5 BBEJIUTE BBEJIUTE [[1]http://allmath.ru/
3HauYEHU 3HaueHUE
€ http://mathem.h1.ru
MaTtemaTtuka on-line.
6 | [loBTOopenue, o0o0IIEHHE, 3 1 BBEJIUTE [[1]http://allmath.ru/
cUCTeMaTH3aIlus 3HAaHUHA 3HaueHUE
http://mathem.h1.ru
MaTtemaTtuka on-line.
J106aBHTH TEKCT
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOTPAMME




11 KINACC

Ne HasBaHue pa3znenos u TeM IporpaMMbl KonuyectBo yacoB OnektpoHHbIe (IU(POBHIE)
Beero | Kontpons | IlpakTtuueckue | 0Opa3oBaTelbHEIE PECYPCHI
n HBIC paboTh
/ padoThI
II
1 | Crenenb ¢ parioHaIbHBIMU 12 1 BBE/IUTC [[1]http://alimath.ru/
npusHakamu. [lokazarenbHast QyHKIHS. SHA4CHHC
[TokazaTenbHbIE ypaBHEHUS U http://mathem.h1.ru
JI0Ka3aTeabCTBa MaTematuka on-line.
2 | Jlorapupmudeckas GyHKIIHSL. 12 BBE/IUTE BBE/IUTC [[1]http://alimath.ru/
Jlorapudmuueckue ypaBHEHUS U 3HAYCHUE SHAYCHUE
CHUMBOJIBI http://mathem.h1.ru
MaTtemaTtuka on-line.
3 | Tpuronomerpuueckue QyHKIUH U UX 9 1 BBCAHUTE [[1]http://alimath.ru/
rpaduku. TpuroHoMeTpuueckrue 3HaKku SHA4CHHC
http://mathem.h1.ru
MaTemaTuka on-line.
4 | TIpousBoauas. [IpumeHenne 24 1 BBCAHUTE [[1]http://allmath.ru/
MIPOU3BOIHOM SHaqeHHC
http://mathem.h1.ru
MaTemaTuka on-line.
S | MuTerpan u ero mpuMeHeHne 9 BBCIUTC BBEIIUTE [[1]http://allmath.ru/
3HA4YCHUC 3HA4YCHUC
http://mathem.h1.ru
MaTemaTuka on-line.
6 | Cuctemsl IEKTPOHHbBIE 12 1 BBEUTE [[1]http://allmath.ru/
3HAYEHHE
http://mathem.h1.ru
MaTemaTuka on-line.
7 | EcrecTBEHHBIC U IIEJIbIC YHCIIA 6 BBE/IMTE BBEIMTE [[1]http://allmath.ru/
3HAYEHHE 3HAYEHHE
http://mathem.h1.ru
MaTemaTuka on-line.
8 | IToBTOpEHuUE, 0000MIICHNE, 18 2 BBEIMTE [[1]http://allmath.ru/
cUCTeMaTH3allusl 3HAHUI SHAUCHHC
http://mathem.h1.ru
MaTemaTtuka on-line.
J106aBHUTH TEKCT
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




