HOACHUTEJIBHAA 3AIINCKA

AnanTupoBaHHas OCHOBHas o01ieoOpazoBarenbHas nporpamma (nanee AOOII) cpeanero
obmero obpazopanms (maee COO) mo mpemmery «Asrebpa W Havaga MaTEeMATHYECKOTO
aHamm3ay» i oOywaromuxcs ¢ HOJJA — 310 oOpa3zoBaTtenpHasi mporpamma, aaarnTHPOBaHHAS
JJIA O6y‘-I€HI/I$[ IICTGﬁ C HapymICHHUAMHU OIIOPHO-ABUI'AaTCIBHOI'O arIiapara, Yy4uThbIBaromas
OCO6€HHOCTI/I ux HCI/IXO(i)I/I?)I/I‘IeCKOFO pa3sBuTH, WHIAWNBUIYAJIbHBIC BO3MOXHOCTH,
oOecreunBaroNIasi KOPPEKIMIO HAPYIICHUH Pa3BUTHS M COIMATLHYIO aalTAIHIo.

AOOIT OO0 mist obyuaronmuxcs ¢ HOJ[A pa3paboraHa B COOTBETCTBUM C (heaepatbHbIM
roCyJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEIHET0 00IIero oOpa3oBaHusl.

Pabouast mporpamma yueOHOTO Kypca «AnredOpa ¥ Hadajla MAaTEeMAaTUYECKOTO aHAIHM3ay
0a3oBoro ypoBHsA i oOydwaromuxcs 10 kmacca paspaborana Ha ocHOBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHWM, MPEABABISEMBIX K MaTeMaTHYeCKOMY O0Opa30BaHUIO, U
TPaJUIUNA POCCHUUCKOTO 0Opa3zoBaHuWs. Peammsanmss mporpamMmbl 00eCIEYHBACT OBJIAJICHUC
KIIFIOYEBBIMU KOMIICTCHLMAMHU, COCTABJIAIOIIMMU OCHOBY JII CAMOPA3BHUTHA W HCHPCPLIBHOTO
o0Opa3oBaHUs, IEJIOCTHOCTh OOMICKYJIBTYPHOTO, JIMYHOCTHOTO M MO3HABATEIBHOTO pPA3BUTHS
JTUYHOCTH 00YyJarONTUXCsl.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajga mMaTeMaTHYeCKOTO aHaM3a» SIBISETCS OJHUM M3 Haubojee
3HAYUMBIX B MpOrpamMMe CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecreyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3y4YeHHs] BCEX E€CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyrou
CTOPOHBI, (OPMHUPYET JIOTHYECKOE U aOCTPaKTHOE MBIIIJICHUE YYalIUXCsl Ha YpPOBHE,
HE00XOAMMOM [yl OCBOCHMsI KypCOB MH(OPMATHKH, OOLIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B paMkax naHHOro Kypca ydauiuecs OB/IaJeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KoTOpast (popMyIMpyeT CBOM AOCTHKEHHsI B MaTeMaTHuecKoi (opme.

Kypc anredps! 1 Hagaa MaTeMaTHYECKOrO aHaN3a 3aKjaIbIBA€T OCHOBY Ul YCIIEHIHOIO
OBJIAZICHUS 3aKOHAaMM (U3UKU, XHUMUHM, OHOJOTMM, TOHMMAaHUS OCHOBHBIX TEHICHLUHN
SKOHOMHKHU U OOIIECTBEHHOMN >KU3HHU, IT03BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh X B MOBCEJIHEBHOW U3HU. B TOXKE
BpeMsl OBJIaZicHHEe aOCTPAaKTHBIMU M JIOTMYECKH CTPOIMMM MAaTEMaTHYECKUMHU KOHCTPYKLHUSAMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
UCIOJb30BaTh 00O0OIIEHNE M KOHKPETU3aLUI0, a0CTparupoBaHUE M aHAJIOTUIO, (OpPMHUpYET
KpPEaTUBHOE U KPUTHUYECKOE MbIlLIeHHE. B Xo/e n3ydeHus anreOpbl U Hayajal MaTeMaTH4ecKoro
aHajaM3a B CTaplleil MIKoJie ydyaliuecs MOJy4aroT HOBBIM ONBIT pelleHUs MPHUKIAIHBIX 3aiad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOGHUS ~MaTeMaTHYeCKMX MOJEIeH  pealbHbIX CUTyaluid u
UHTEpOpPETallMd TOJIYYEHHBIX pEIIeHUH, 3HaKOMATCA C IpUMEpaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B MpUpOJE, HayKe M B HCKYCCTBE, C BBLIAIOLIMMHUCA MaTEeMaTUYECKUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o6nagaer 3HaYMTENbHBIM BOCIUTATEIbHBIM MOTEHIMAJIOM, KOTOPBIN peaau3yeTcs
Kak yepe3 yueOHbII MaTepuall, CiocOOCTBYIOLIUN (OPMUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUS,
Tak M dYepe3 crneuupuky YydyeOHOW JeATeNbHOCTH, TpeOyromel caMOCTOsTEeIbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIBbHOW KOHIIEHTpAallMM BHUMAaHUS M OTBETCTBEHHOCTH 34
TIOJIy4YEHHBIN pe3yJbTarT.

B ocHoBe Meronuku oOydeHus: anredpe M HadajlaM MaT€MaTHUYECKOro aHajn3a JICKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anrebpa © Hayaja MaTeMaTHYeCKOTO aHalW3a» BKJIIOYAET
CIIEQYIOIINE COJIEPIKATENBHO-METOAUUECKHE JMHUU: «Uucina U BbIUKCICHUS, «DyHKUUU U
rpaduku», «YpaBHEHUS U HEpaBeHCTBa», «Havana maremaTnueckoro aHanusa», «MHOXKeCTBa U



Joruka». Bce OCHOBHBIE COAEpKATEIbHO-METOAUUECKUE JMHUM M3Y4arOTCsl Ha HPOTSHKEHUM
IBYX JIeT OOy4eHHMs B CTaplied MIKOJIe, €CTECTBEHHO AOMOJHAA APyl JApYyra M TOCTEIEHHO
HACBIIIAsICh HOBBIMU TEMaMHU U pasjenamMu. JlaHHbIN Kypc SBJISIETCS HHTETPATUBHBIM, IMOCKOJBKY
oObenuHsieT B cebe colep)KaHue HECKOJbKUX MaTeMaTH4eCKUX JUCIMIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMAaTUUECKUM aHaIN3, TEOPUsI MHOXKECTB U Jip. [Io Mepe Toro kak ydamuecs
OBJIaJIEBalOT BCE Oosiee IIMPOKUM MATEMATUYECKUM alaparoM, y HHUX I0CJIEI0BaTEIbHO
(dbopMuUpyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUYECKYI0 MOJENb peaJbHOMN
CUTYyalluH, MPUMEHITh 3HaHUs, IOJIyd€HHbIE B Kypce «Auredpa M Hayajla MAaTeMaTU4YECKOIO
aHaIM3a», JUIsl PEIIeHUs CaMOCTOSITENbHO CQPOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadd, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeTOAMYECKass  JMHUS  «YHucia W BBIUMCIEHHS»  3aBepIlaeT
(opMHUpOBaHHE HABBIKOB HCIIOJIb30BAHUS JIEHCTBUTENIbHBIX YHCEN, KOTOpOe ObUIO HAvyaTto B
OCHOBHOI mikosie. B crapmeil mkose ocoboe BHUMaHUE yaensiercs (GOpMUPOBAHUIO MPOUYHBIX
BBIYHMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIMX B Cce0s MCIOJIb30BaHHE PA3IUYHBIX (POopM 3amucu
JNEUCTBUTENBHOTO YHCIA, YMEHHME pAlMOHAJIbHO BBINOJHATh JEUCTBHS C HUMH, JI€NaTh
NPUKUAKY, OLEHuBaTh pe3yibTar. OOyuaromuecs TMOJIy4alOT HaBBIKM HPUOIMKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C 4YHMCIaMU, 3alUMCAaHHBIMU B CTaHIAPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YHCIIOBBIX BRIPAKCHUH.

Jluaus «YpaBHEHUSI M HEPABEHCTBA» peAU3yeTcsl Ha MPOTSLKEHHWU BCero oOydeHus B
CTaplied IIKOJE, IOCKOJbKY B KaXKJIOM pasJiesie MpOrpaMMbl MPETyCMOTPEHO pEHICHUE
COOTBETCTBYIOIINX 3a1a4. OOyuaronuecs: OBIaIeBaOT PA3IMYHBIMA METOJIAMHU PELICHUS LIETIbIX,
paInMoHaIBHBIX, UPPAIMOHAIBHBIX, TTOKA3aTEIIbHBIX, JOTAPUIMUUECKUX U TPUTOHOMETPUICCKUX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [loryueHHbIE yMEHUS UCHOJIb3YIOTCS IPHU UCCIIEI0BaHUU
(GyHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPHUKIATHBIX 3a/a4 M 3ajad Ha HaXOXXICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHui QyHkiuu. [lanHas copep)karenbHas TUHUS BKIIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo QopMyliaMm, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHMOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPDAKECHHUM, a TakkKe
BBIPKEHUH, COJEpKalluX cTerneHu W Jorapudmbl. braromaps u3ydeHuro aiareGpanyeckoro
MaTepuasa MPOUCXOAUT JajbHeilee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAaKTHOTO MBIIUICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PaCCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopmamMu, IpeCTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3(pQeKTUBHBIE HHCTPYMEHTHI [UIS PEIICHUS TPAKTUUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HArJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToAnYecKasi TUHUSA «OYHKUUU U Tpa@UKI» TECHO IMEperuieTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakOM-TO CMBbICIE 3aJa€T IOCIIEI0BATEIbHOCTh
U3ydYeHUs MaTepuana. V3ydeHue CTENeHHOH, TMoKa3aTelbHOH, JorapupMuUveckon u
TPUTOHOMETPUYECKUX (PYHKUIMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aJad U3 APYruxX Y4eOHBIX MPEIMETOB M pEalbHON >KM3HM TECHO CBSI3aHO Kak C
MaTeMaTHYEeCKUM aHaJIM30M, TaK M C pelIeHHEeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Oombioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BEIHMYMHAMH, HCCIENOBaTh IMOTy4YeHHbIE (YHKIUU, CTPOUTh HUX TpaduKu.
Marepuan 3TON coAep)KaTeIbHOM JIMHUM HalEleH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBHUCHMOCTH MEXAY BEIUYMHAMH B  pa3iuyHOi  (opmMme:
aHAIMTUYEeCKOM, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe crnocoOCTBYET pa3BUTHUIO
AITOPUTMUYECKOTO  MBIIUIEHHUsS, CIIOCOOHOCTM K  OOOOIIEHMI0O M  KOHKpPETH3aluH,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana MaTeMaTnyeckoro aHajin3ay MO3BOJISET CYLIECTBEHHO
pacIIUpPUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJaroImuMcs, Yy
KOTOPBIX MOSBISETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Irpadpukul GYyHKIUH, ONpeaesaTh ux
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BBIYUCIATH MJoMaan Guryp u oObEMBI Tel, HaAXOIUTh
CKOPOCTHM U YCKOpEHHs TmpolieccoB. JlaHHas colep)kaTelibHas JUHUS OTKPBIBAET HOBBIE



BO3MOXHOCTH IIOCTPOEHMSI MAaTEMaTHUYECKUX MOJENEH peallbHbIX CHUTyallui, HaXO0KIEeHUs
HAaWIY4lllero pPELIeHUs B MPHUKIAIHBIX, B TOM YHCJIE COLMUAIBHO-DPKOHOMUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAaMH MAaTEMAaTHUYECKOI'O aHalIM3a CIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO,
(opMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUI pPacHoO3HABATh
IIPOSIBJIEHUSI 3aKOHOB MaTE€MaTUKU B HAayKe, TEXHHKE M HMCKyccTBe. OOyudaromuecs Y3HAKOT O
BBIJAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJ€ Ppa3BUTHS MaTeMaTUKU Kak HayKd, U HX
aBTOpax.

CopepxarenpHo-MeTOANYECKAs JINHUSA «MHOKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpETUKO-MHOKECTBEHHbBIE ITPE/ICTABICHHS IIPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W IMpeiaraloT Haubojee YHUBEPCAIbHBIN SI3bIK, 00bEANHSAIOMINI
BCE pa3lenabl MaTeMaTHMKU U €€ MNPUIOKEHHUM, OHM CBSA3BIBAIOT pa3Hble MaTeMAaTUYECKUE
JUCUMIUIMHBL B eauHoe 1ienoe. [loaToMy BaXHO JaThb BO3MOKHOCTBH IIKOJIBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa u Hayana MaTeMaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYEeCKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPHU3BAHBI CPOPMHUPOBATH HABBIKM IOCTPOEHUS
MoJieNiel peasbHbIX CUTYallud, UCCIEOBAaHUS 3TUX MOJENIel ¢ IOMOIIbIO afnmnapaTta ajireOpsl u
MaTeMaTHYeCKOro aHajiu3a M HWHTEPHpETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIJIETEHBl B KaXKAbIil M3 pa3[esioB IMPOrpaMMbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
UCIOJIb3YeTCs Ui pelieHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaliuecss — pa3BMBAIOT  HAOIIOAATENIBHOCT,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIb30BaTh aHAJOTHI0, 0000MmaTh W KOHKPETHU3HPOBATh MpoOsIeMy.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB DELIEHUS MPUKIAJAHBIX 3aJady OpraHU3yercs B
Ipolecce U3y4eHus Bcex TeM Kypea «Anredpa U Hauala MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4eOHOM I1aHe Ha M3yYeHHE Kypca ajreOphl M Hadal MaTeMaTHYeCKOro aHaju3a Ha
6a3zoBoM ypoBHe s oOydarommxcs ¢ HOJIA orBomutcs 2 waca B Henmenmto B 10 kiacce -68
4acoB.



COJAEP/KAHUE YYEBHOT' O KYPCA

10 KUIACC

Yuciaa ¥ BEIYMCICHUS

Parmonanbubie yrcna. OOBIKHOBEHHBIC U JICCTHYHBIE IPOOU, TPOIICHTHI, OECKOHEUHBIE
nepuoAnYeckre apodbu. ApudMeTuyeckwe Ornepanudd C  PAlMOHAIBHBIMU  YHCIIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHud. [lpumenenue apoOeii M TPOIEHTOB sl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUN U PEAIBHOU KU3HH.

JleiicTButenpHble yncia. PanyroHanbHble U UppaloOHalIbHbIE Yncia. Apudmernyeckue
oTiepanuu ¢ JACHCTBUTEIbHBIMH YnciaMu. [IpuOamKEHHbIC BRIYUCICHNUS, TIPABUIIa OKPYTIJICHUS,
MIPUKUKA U OLIEHKA PE3y/IbTaTa BHIYMCICHUI.

Crenensp ¢ 1ensiM nokasareneM. CtanaapTHas ¢opma 3arucy JIeUCTBUTEIBHOTO YUCTa.
Hcnonb3oBanue mnoaxonsmiel ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 337a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW creneHu. JlelcTBus ¢ apupMeTHUECKUMU
KOpHSIMH HATYPAJIbHOW CTEIICHHU.

CuHycC, KOCHHYC ¥ TaHT€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsI M HEpaBeHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPHUYECKHE
(bopMyIIBL.

VYpaBHeHHne, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. Meroa
WHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanvoHagbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX 33Jad U 3a7a4d W3
pa3IMYHBIX 00JIaCTel HAYKU U PEATbHON KU3HH.

DyYyHKUUM U TPaPUKH

OyHkysa, crnocodbl 3amaHus  GyHKiuU. ['padux  ¢yHkuum. B3ammuHo oOpaTHBIC
byHKINHA.

Ob6nacTh onpezeneHuss U MHOKeCTBO 3HaueHui ¢pynkuuu. Hymu ¢ynkuuu. [Ipomexxyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIEC (DYHKIIHH.

Crenennas ¢yHKIMSI ¢ HaTypaJbHBIM M ILIeNbIM Noka3ateneM. EE cBoiicTBa U rpaduk.
CaoiicTBa u rpaduK KOpHS N-0H CTEIICHHU.

TpuronomeTpuyeckasi OKpPYXHOCTb, OINpEAENeHUE TPUTOHOMETPUUECKUX (DYyHKIUH
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBarenbHOCTH, CMOCOOBI  3afaHUs — TOcHeAOoBaTenbHOCTEH. MOHOTOHHBIE
MOCJIE10BATEIbHOCTH.

Apudpmernueckass U reoMeTpuueckas —mporpeccuu. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBArOIIEH reoMeTpUYEeCKON MPOrpecCcHy.
dopmyna CI0XKHBIX IMPOLEHTOB. [cronb30BaHWE NMPOTPECCHM Ul PELIEHUS PEANBHBIX 3a1ad
IIPUKIJIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHosxecTBO, onepaunuy Haj MHOXecTBamu. {narpammsl Olinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO almapara Jjsi OIMCAHMs pPeajbHBIX IPOLIECCOB U SIBJIEHW, NpU
peleHNH 3aa4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenne, Teopema, CIEACTBUE, J0KA3aTEILCTBO.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yyeOHoro mpeamera «MaremaTuka» JOJDKHO 00eCHeuuBaTh JAOCTIDKEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHMUsA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS MpPOTrpaMMbl ydeOHOTO mpeamMera «MaremaTtnukay
XapaKTEPU3YIOTCS:

I'paxxranckoe BocnuTaHue:

c(OPMUPOBAHHOCTBIO TPAKIAHCKOM MO3UIMK OOy4aroulerocss Kak akTHUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIro OOIIEecTBa, MPEACTABICHUEM O MaTEeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MNpoLEeAyp TpakJaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMUSIMH U HAa3HAYECHUEM.

[TaTpuoTueckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKOM Ipa’kJaHCKOM UICHTUYHOCTH, YBAXKEHHSI K TIPOILIOMY
U HACTOAILIEMY pPOCCUHWCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JNOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSX, chepax IKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa; CHOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTH>KEHUM HAyKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIA/a B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHHEM K MHpY, BKJIKOYAass OSCTETHUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PEIICHUH, pPaCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHMSI NPUMEHATh MaTeMaTU4YeCKUEe 3HAHUA B HHTEpecax
310pOBOro M Oe3omacHoro oOpasza U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPUICHCTBOBAHHUS, MPU 3aHATUSAX CIIOPTHUBHO-030POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM ILIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayiieil nmpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a7]a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

c(OpPMUPOBAHHOCTBHIO DIKOJOTUYECKOW KYIbTYpPbl, MOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HAa COCTOSHHUE NIPHUPOJHOM M COLMAIBHOW CpPElbl, OCO3HAHUEM
rJ00aIbHOTO  XapakTepa  JKOJIOTMYECKMX  NpoOjeM; OpHeHTalued Ha  NpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3a1ad B 00JacTU OKpYXKAIOIIeH cpelpl, MIaHUpOBaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI Il OKPYKAIOLIEN Cpepl.

IlenHOCTH HayYHOTO MO3HAHHUSA:



Cc(OPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTUKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3sBUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJCHUEM S3BIKOM MAaTEMAaTUKA M MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEAOBATEIBCKYIO JIE€ATEIbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeameTrHble  pe3yapTaTbl  OCBOEHHS ~ IPOrpaMMbl  y4yeOHOro  IpeaMeTa
«MaremaTHKa»  XapaKTEepU3yIOTCSI  OBJAJEHUEM  YHUBEPCAIbHBIMU  MO3HABAMETbHLIMU
oelicmeusamMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU — OUCMBUAMY,  VHUBEPCANbHbIMU
Ppe2yIamueHbIMU OeUCmEUIMU.

1) VYuueepcanvnvie nosnasamenwvuvie Oeticmsusi, obecneuusaiom Gopmuposarue
0a306bIX KOCHUMUBHBIX NPOYECCO8 0OYUAIOWUXCSL (0CBOEHUE MEMOO08 NOZHAHUS OKPYHCAIOUE20
MUpa; NpuUMeHeHue JN02UYECKUX, UCCIe008aMeNbCKUX onepayul, yMeHuil pabomamv ¢

ungopmayueti).
BazoBrie mornueckne eiCTBU:
. BBISBIISAITh W XapaKTEPH30BaTh CYMISCTBECHHBIC MPU3HAKK MaTeMAaTHYCCKUX

00BEKTOB, MOHATUH, OTHOLIEHUI MEXAy NOHATHIMH; (GOPMYIUPOBATh ONpEIENECHUs MOHATHII;
YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKallMK, OCHOBAaHUSA JUIsl 000OLIeHUs U
CPAaBHEHUs, KPUTEPUU IPOBOIUMOTO aHAIM3A;

. BOCIIPUHHAMATh, bopMynHpoBaTh 51 peoOpa3oBbIBAThH CYXICHUS:
YTBEPAUTENIbHBIE U OTPULIATENbHBIE, €JMHUYHbIC, YACTHBIE U OOIIHE; YCIOBHBIE;
. BBIABIIATH MAaT€MAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IPOTUBOPEYMS B

(dakTax, NaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHSX; IMpeajaratb KpUTEPUM Js1 BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

o JenaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;
o IPOBOAMUTH CAMOCTOSITENIFHO JI0OKa3aTeIbCTBA MaTEeMAaTHUECKUX YTBEPIKIACHUMN

(mpsiMble ¥ OT TIPOTHBHOTO), BBICTPAWBATh APTyMEHTAIMIO, NPHUBOAWTH IPUMEPHl |
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHS U BBIBO/IbI;

J BBIOMpATh CIIOCOO pemeHnst yaeOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauOoyee MOIXOIMAIMI C YY4ETOM CaMOCTOSITEIBHO BBIJCIICHHBIX
KpUTEPHUEB).

bazoBble nccnenoBarenbCKue JeUCTBHSA:

J WCIIOJIb30BAaTh BOMPOCHI KaK HCCJIENOBATEIbCKUNA HHCTPYMEHT MO3HAHHMS;
(bopMyIHpOBaTH BOIPOCHI, (HYUKCHPYIOIINE IPOTUBOPEYHE, IPOOIEMY, YCTaHABINBATh HCKOMOE
U JJaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBAThH CBOIO MO3HIIMIO, MHEHUE,

J IPOBOJIUTH CAMOCTOSITEIBHO CIUIAHWUPOBAHHBIA 3KCIICPUMEHT, HCCIIEIOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObeKTa, SBJICHHS, IPOLECCa, BBISBICHUIO
3aBHCUMOCTEN MeX/1y 00BbEKTaMH, SBIECHUSMH, IPOIIECCAMU;

J CaMOCTOATENIbHO (popMynHpoBaTh 0O0OOLIEHHS M BBIBOJBl IO pe3yibTaTam
MPOBEAEHHOTO  HAOJIOAEHUS, WCCIIEAOBaHMs, OLIEHUBAaTh JOCTOBEPHOCTb MOJYYEHHBIX
pe3ybTaTOB, BEIBOJIOB U 0000IIEHUIA;

J IPOTHO3UPOBATh BO3MOXKHO€ pa3BUTHE TMpollecca, a TakXKe BbIABUIaTh
MIPENOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueit:

J BBISBJIATE JIePUIUTH MHPOPMAILMHU, JAaHHBIX, HEOOXOJUMBIX JUIS OTBETa Ha
BOIPOC U JJIs1 peIIeHUs 3a/1a4H;



. BBIOMpaTh WH(POPMALMIO W3 HCTOYHUKOB DPA3IUYHBIX THIIOB, aHAJIU3UPOBATb,
CHCTEMAaTH3UpPOBaTh W HHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEACTABIICHUS;

J CTPYKTYpUpOBaTh HWHQPOPMALUIO, MPEACTAaBIATh €€ B PpazIHYHBIX (Qopmax,
WLTIOCTPUPOBATH I'PahuIecKu;

J OIICHUBATh HAAEKHOCTh MH(POPMAIIMU MO CAMOCTOSITENIHHO CPOPMYITUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvle KOMMYHUKAMUGHBIE OelicmEUsl, 00eCneyusaom chopmuposanHocms
COYUANBLHBIX HABLIKOE 00YUaAIOUWUXCHL.

OO6ueHue:

o BOCIIPHHUMATh U (POPMYITHPOBATH CYKJIECHUS B COOTBETCTBHH C YCJIOBHSIMH U
[EISIMU  OOIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX H
MACBMEHHBIX TEKCTax, JaBaTh IOSCHEHUS TI0 XOJY pEIICHUS 3aJa4d, KOMMEHTHpPOBATH
ITOJTY4EHHBIN pe3ysbTar;

. B XOJ¢ OOCYXKICHHS 3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYXJAae€MOW TEMBI,
mpoOieMBbl, pelraeMoil 3ajavd, BBICKA3bIBaTh HWJICH, HAICJICHHbIC HA TIOWUCK pEIICHUS;
COTIOCTABJISATh CBOM CY)KJICHHUS C CYKJICHUSAMHU APYTUX YYaCTHUKOB JUAIOTa, OOHApYKHBATh
pa3nuyre W CXOJICTBO TO3MIMIA;, B KOPPEKTHOH (opme (GopMymupoBaTh pa3HOTIIACHS, CBOU
BO3PAKCHHS,;

o MPEICTaBIATh PE3YJIbTaThl PEIICHHs 3a/laud, JKCIIEPHMEHTa, WCCIIeIOBaHNUS,
MPOEKTA; CAMOCTOSTENIFHO BBHIOMPATh (POPMAT BHICTYIUICHHS C YYE€TOM 3a7ad NpPE3CHTAlMH U
0COOEHHOCTEH ayIUTOPUH.

CoTpyaHUYECTBO:

o MMOHUMAaTh M MHCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHAWBUIYaIbHOU
paboThl TpH pelieHud Y4eOHBIX 3aJay; MPUHHUMATH IIeJIb COBMECTHOM JesTeNbHOCTH,
IUTAHUPOBATh OPTraHU3ALUI0 COBMECTHOU pabOThI, paclpenensiTh BUABI padoT, JOroBapuBaThC,
00CYX/1aTh MPOIECC U Pe3yabTaT paboThl; 00001IaTh MHEHHS HECKOJIBKHX JTIOJICH;

. y4acTBOBaTh B TPYyNMoOBBIX (opmax padoTel (0OCyxkAcHHS, OOMEH MHEHHUH,
«MO3TOBBIE€ ILITYPMbI» W HHBIC); BBINOJHITH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOU
JNeUCTBUS C APYrUMH 4eHAMU KOMaH/Ibl; OLIEHUBaTh Ka4eCTBO CBOET0 BKJIAAa B OOIIMI MPOTYKT
[0 KpUTEPUSIM, CPOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanvnvie pezynamuenvie  Oeticmeus, obecneuusarom — Hopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCU.

Camoopranuzanusi:

COCTaBIIAThH IUIAH, aJTOPUTM pEIIEeHHUs 3aJlaud, BHIOMpPATh CHOCOO pelieHHs ¢ y4éToM
HMMEIOIIUXCS PEeCYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMALIHHL.

CaMOKOHTPOJIb:

. BJIQ/IETh HaBBIKAMHU IO3HABATEIbHON peQIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUIM M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIAJAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJISl IIpOIlecca U pe3ysbTara PeleHusl MaTeMaTUYeCcKoi 3a/1a4i;

. NPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh TpPHU PEIICHUU 3aauu,
BHOCUTH KOPPEKTHUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HaJIEHHBIX
OIMOOK, BBISIBICHHBIX TPYJHOCTEH;

J OIICHUBATh COOTBETCTBUE pe3y/lbTaTa 1M U YCIOBUSIM, OOBACHATH MPUYUHBI
JNOCTHIKEHHSI WIIM HEAOCTI)KEHUS PE3yabTaTOB JIESATEIBHOCTH, HAaXOIUTh OIIHMOKY, JaBaTh
OLIEHKY IPHUOOPETEHHOMY OIIBITY.



MNPEJIMETHBIE PE3YJIbTATHI
OcBoenne yaeOHOTo Kypca «Anredpa W Hayala MaTeMaTUYeCKOTO aHalu3a» Ha YPOBHE
cpeaHero oomiero oopa3oBaHusl JODKHO 00eCHeunBaTh JOCTIKEHHUE CIEAYIOMIMX MPeAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

10 KJIACC

Yucia v BLIYMCTICHUS

OnepupoBarh MOHATHSAMH: PAMOHAIBHOEC M JCHCTBUTEIHLHOE YHUCIIO, OOBIKHOBEHHAS U
JecsITHYHas APOOb, TPOIECHTHL.

BeImoyHATE  apuMeTHUECKHUE OTepalil C PAlMOHATBHBIMH W JCHCTBUTEIHLHBIMU
YHCITaMH.

BeImoyHATE  IPHOTMKEHHBIC BBIYMCIICHUS, HWCIOB3YS TMpaBHUIa OKPYIJICHUS, IeNaTh
MPUKHUIKY U OIICHKY Pe3y/IbTaTa BEIYMCICHUH.

OnepupoBath MOHATHAMU: CTEIICHB C IEJBIM IOKa3aTeeM; CTaHaapTHas popMa 3arucH
JNCHUCTBUTEILHOTO YHCIIA, KOPEHb HATYPAJTBHON CTEICHH; HCIIOIB30BATh TOIXOISIIYI0 (hOopMy
3aIUCH JCHCTBUTEIBLHBIX YHCEN JUTSl PEIICHUS TPAKTHYCCKUX 33129 U TIPEJICTABJICHUS JTaHHBIX.

OnepupoBaTh TOHATHSIMH: CHHYC, KOCHHYC UM TaHTCHC IIPOW3BOJBHOTO YIJIA;
WCII0JIb30BaTh 3aIMHCh TPOU3BOJIBLHOTO yIJIa Yepe3 00paTHbIC TPUTOHOMETPHUIECKUE (DYHKITHH.

YpaBHeHUsSI M HEPABEHCTBA

OnepupoBaTh MOHIATHIMHE: TOXKICCTBO, YPAaBHEHHE, HEPABEHCTBO; I1€JI0€, PAIMOHATILHOES,
HppaIMOHAILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUIECCKOE YPaBHECHHUE;

BeImoyHATE  TIpeoOpa3oBaHUsS — TPUTOHOMETPHUYSCKUX — BBIPOKCHHA W peIIarh
TPUTOHOMETPUYECKHUE YPAaBHEHHUSI.

BoimonHATe mpeoOpazoBaHus 1ENbIX, PallMOHATBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIIMOHATIBHBIX U UPPAIMOHATIBHBIX YPABHEHUHM U HEPABEHCTB.

[IpumeHsTh ypaBHEHUS U HEPABEHCTBA JJIsl PEIICHUs MaTeMaTUYeCKUX 3ajad U 3aj1a4d u3
pa3IMYHBIX 00JIaCTel HAYKU U PEATbHON KU3HH.

MonenupoBaTh peajibHble€ CHUTYyallUd Ha SI3bIKE aireOpbl, COCTAaBISATh BBIPAKEHUS,
YpaBHEHHUS, HEPaBEHCTBA II0 YCIOBUIO 3a/layM, WCCIENOBaTh IOCTPOCHHBIE MOJETH C
MCII0JIb30BAHMEM ammapara aareOphl.

DYyHKUUM U TPaPUKH

OnepupoBaTh NOHATUAMU: QPYHKIUS, CIIOCOOBI 3a/1aHusl PYHKUIKHU, 00JIACTh ONpeAeTICHUS
Y MHOXECTBO 3HaueHUH QYHKINHU, TpaguK QYHKIINH, B3aMMHO 00paTHbIC (YHKITUH.

OnepupoBaTb NOHATUAMU: UYETHOCTh M HEUYETHOCTb (QYHKUMU, HYIU (DyHKUIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduku QyHKIUN A peLICHUS] ypaBHEHUI.

Crpouth u 4uuTaTh rpa@uKu JTUHEHHON (QYHKIMHM, KBaAPATUUHON (DYHKIMH, CTCHICHHOMN
(GYHKIHH C LIEIbIM OKa3aTeNeM.

Hcnonb3oBarh rpaduku GyHKIUN U1 MCCIEIOBAHUS MPOILIECCOB M 3aBUCUMOCTEH MpH
pElIeHUH 3a/la4 U3 APYruX Y4eOHBIX MPEIMETOB W pealibHOM >KWU3HHU; BBIpaKaTh (opMynaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Hauyana maTemMaTH4ecKkoro anajimn3a

OnepupoBaTh MOHATHSAMU: TMOCIEI0BATENBHOCTh, apu(MeTHyecKkass U reoMeTpudeckas
MIPOTPECCHUHU.

OnepupoBaTh MOHATHUSMHU: OECKOHEYHO YOBIBAIOIIAss TEOMETpPUYECKas MPOrpeccus,
CyMMa OECKOHEYHO YOBIBAIOIIEH reoMeTpUIeCcKON POrPecCu.

3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEIOBATENBHOCTEH U MPOTPECCUi ISl PEIIeHUs] pealbHbBIX
3a/1a4 MPUKIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA



OnepupoBaTh NOHATUAMH: MHOXECTBO, ONI€pallMi HaJ MHOKECTBAMH.

Hcnonp30Bar  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil ONMCAHUS  PEaJIbHBIX
MPOIIECCOB U SBJICHUH, IPH PEIICHUH 33a]a4 U3 IPYTHX YIeOHBIX IPEIMETOB.

OmnepupoBaTh NOHATUSAMU: OIPEACICHUE, TEOPEMA, CIEJCTBUE, 10KA3aTEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne KosunyecTBo yacos DJIeKTPOHHbIE
l'l/;'l HanmenoBaHue pa3iesioB U TeM NPOrpaMMbl K I (uposric)
pa3la porp Beero OHTPOJIbHbIE PaKTHYecKHe 06pa3oBaTeNbHbIE
padoThI padoTsl pecypebi
MHoxecTBa pallMOHAIBHBIX U IEHCTBUTEIBHBIX Bubmiorexa [IOK
1 | gucen. PanmonanbHbIC ypaBHEHUS U 14 1 https://m.edsoo.ru/1568aba3
HEpPaBEHCTBA — '
2 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [IOK
HOKa3aTesneM https://m.edsoo.ru/1568aba3
3 Apudmernyeckuit KOpeHb N—O CTETEHH. 18 1 bubnuoreka [IOK
HppainmoHaibHble YpaBHEHUS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 i)?ﬁlgl}{]gﬁemnn Tpuronomerpuueckue 22 1 bubmorexa [IOK
ypaBHEHNS https://m.edsoo.ru/1568aba3
bu6moreka [IOK
5 | [locnenoBarensHOCTH U MPOTPECCUU 5 https://m.edso0.ru/1568aba3
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

MNNOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

KoaunuyecTBo 4acoB

Jlara usydyenus

DJIeKTpOHHbIe HH(poBbIe

13?1 Tema ypoka Beero KonTpoububie | IlpakTuuyeckue Iiian dakr o0pa3oBaTe/IbHbIE
padoThI padoThI pecypchl
MHO3K€eCTBO, ONepaIuy HaJl BuGmmotexa LIOK
! MHOCCCTBAMI. JAnarpammet 1 https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PanmonansHEIC YKCA.
2 OOBIKHOBEHHBIE U JECITUYHEIE 1 bu6moreka [IOK
JpOOH, MPOIIEHTHI, 0ECKOHEYHBIC https://m.edsoo.ru/be888093
TIEPUOANYECKHIE TPOOH
Apudmernueckue onepanuu
3 C palMOHaJIbHBIMU YHUCIIAMH, 1 bu6moreka [IOK
peoOpa3oBaHUs YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHU U
[Ipumenenne npodeit u
4 MPOLECHTOB JIJIs1 PELICHUS 1 bu6mmoreka [IOK
MIPHUKIIAIHBIX 33124 U3 Pa3IHdHBIX https://m.edso0.ru/44dd1046
oTpacJiel 3HaHUM U peaIbHON KU3HU
[Ipumenenue npobeit
5 MPOLECHTOB JIJIs1 PEUICHUS 1 bu6mmoreka [IOK
MPHUKIAIHBIX 33184 U3 Pa3IHYHbIX https://m.edso0.ru/d99d8c74
oTpacJeil 3HaHUMW U peaabHON KU3HU
JlelicTBUTEIIbHBIC YHCIIA. Bubnorexa [IOK
6 | PannoHanpHbIC M HppAIMOHAIBHBIC 1 https://m.eds00.ru/2f36a36f
qyucia
7 Apugpmerrueckue onepanuu 1 bubnuoreka [IOK
C IEHCTBUTENILHBIMU YUCIIAMUA https://m.edsoo.ru/a97a12d9
[TpubnmxEnnbIe Bubnmorexa [IOK
8 | BBIUHCIICHUS, IPABUIIA OKPYTIICHUS, 1

IIPUKKUIKA U OLICHKA PE3YyJIbTaTa

https://m.edsoo.ru/cb723fhd



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd

BBIUMCIIEHUH

9 ToxnecTBa u bu6mmoreka [IOK
TOX/ICCTBEHHbBIEC ITPE0Opa30BaHMUs https://m.edsoo.ru/3a23ac15
10 YpaBHeHUE, KOPEHb bubnuotexa [JOK
ypaBHEHHUS https://m.edsoo.ru/11ac68be
11 Hepasenctso, pemenue bubnuorexa [JOK
HEpPaBCHCTBA https://m.edsoo.ru/50bdf26d
bu6mmoreka [{OK
12 Meron nntepsaos https://m.eds00.ru/7755d99
Pemenn BIX U HO-
13 pauI/IOHa.leH)HemxeyII)Iae}J:HeHI/H‘/'i1 13106 ° bubmorexa LIOK
https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTpossHas pabora no
Lo | T Moo pmonsnans B LOK
' https://m.edsoo.ru/1914a389
PanmonanbHble ypaBHEHUSA U
HEpaBEHCTB"
15 ymn. oo oGparime ubmotera LIOK
' https://m.edsoo.ru/226eeabf
byHKIIUN
I'padux bynakuun. Ob6aacTh
16 | OTPEICIICHUS H MHOKECTBO bubnuoreka [JOK
3HaveHui GpyHkuuu. Hymu QyHKum. https://m.edsoo.ru/763e75ee
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA
17 YérHble 1 HCUETHEIC bubmuoreka [JOK
byHKIMN https://m.edsoo.ru/ff4564ad
18 HOKa3aT(2JTIZI1\IfHéTcaI?§:;ITI\I/I{aﬂ dopma bubmorexa HOK
o https://m.edsoo0.ru/66446d3e
3alUCH ACMCTBUTEIBHOTO YHCIIa
19 Hcnonp3oBanue moaxo e bu6mmoreka [JOK

(hOpMBI 3aITUCH JIEHCTBUTENBHBIX

https://m.edsoo.ru/6eadc6fl
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https://m.edsoo.ru/50bdf26d
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https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1

YUCCII IJid pCIICHUA MPAKTUYCCKUX
3aaa4 1 MpeACTaBJIICHUA JaHHbBIX

Crenennast GpyHKIUS C

20 | HATypaJIbHBIM U [EIBIM bubmaorexa LIOK
. https://m.edsoo.ru/3f25a047
nokasaresnem. E€ cBoiicTBa u rpaduk
21 Apudmernueckuil KOpeHb bubnuorexa [JOK
HATYpaJIbHOM CTETCHH https://m.edsoo.ru/d82c36d4
29 Apudmernueckuil KOpeHb bubnuorexa [JOK
HATYpaJIbHOM CTETCHH https://m.edsoo.ru/fe7fc4db
23 CaoiicTBa apr(pMETHIECKOTO bubnuotexa [JOK
KOPHS HaTypaJIbHON CTEIICHU https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apr(pMETHIECKOTO bubnuorexa [JOK
KOpHS HaTypaJIbHOW CTEIICHU https://m.edso0.ru/c3389865
o5 CaoiicTBa apu(pMETHIECKOTO bubnuorexa [JOK
KOPHSI HATypaJIbHOM CTEIICHU https://m.edsoo.ru/444c4b9c
26 apn(l)Mej;[rsl?lzziZ\[q; KOPHSIMH N—OM bubmorexa [1OK
https://m.edsoo.ru/54b815c5
CTETEeHU
27 apI/I(bMeI[TSII:II:;II//II};[; KOPHSIMH N—OM bubmotexa [IOK
https://m.edsoo.ru/83105a0e
CTETEeHU
28 apH(bMeHTSII:II(;iﬁ;; KOPHSIMH N—OM bubmmorexa LIOK
https://m.edsoo.ru/2ablc7bc
CTETeHU
29 apH(bMeHTIiIflzziﬁ;; KOPHSIMH N—0M bubmorexa HOK
https://m.edsoo.ru/eacb053c
CTENEeH!
30 apH(bMeI[TIiIflzziﬁ;; KOPHSIMH N—0M bubmorexa LHOK
https://m.edsoo.ru/8a5ada51
CTENIEeHU
31 Pemenue nppanmoHaibHbIX bubnuoreka [IOK



https://m.edsoo.ru/3f25a047
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https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
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YpaBHEHUM U HEPABEHCTB

https://m.eds00.ru/69106ae7

32 Pemenne nppanmoHaIbHBIX bubnuorexa [JOK
yYpaBHEHUIl U HEPABEHCTB https://m.edsoo.ru/9362fea9
33 Pemenue nppannoHanbHbIX bubnuotexa [JOK
yYpaBHEHHI U HEPABEHCTB https://m.edsoo0.ru/78d9b391
34 Pemrenne nppanmoHaIbHBIX bubnuorexa [JOK
yYpaBHEHUIl U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppanroHanbHbIX bubnuotexa [JOK
YpaBHEHHIA U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa u rpadux KOpHS N- bubnuotexa [JOK
O cTerneHn https://m.edsoo.ru/eb0cc5e3
37 CaoiicTBa u rpadux KOpHS N- bubnuorexa [JOK
O cTeneHn https://m.edso0.ru/5f29b9b5
KonTtponsHas padoTa no
3g | TeMe "ApudMeTHIeCKHii KOpeHb N— bubnuorexa [JOK
oii crerenu. MpparnuoHaabHbIe https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBEHCTBA"
39 Cunyc, KOCUHYC U TAHT€HC bubnuoreka [JOK
YHCI0BOTO apryMeHTa https://m.edsoo.ru/5f605ed0
40 Cunyc, KOCUHYC U TAHT€HC bubmuoreka [JOK
YKCI0BOTO apryMeHTa https://m.edsoo.ru/ec9f4d78
a1 ApKCHHYC, apKKOCUHYC U bubnuorexa [IOK
APKTAHT'CHC YUCIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCUHYC U bubnuorexa [IOK
APKTAHT'CHC YUCIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuueckas
43 | OKPYXKHOCTb, ONpE/IEIeHHE bubnuoreka [JOK
TPUTOHOMETPUUYECKUX (PYHKLUH https://m.edsoo.ru/6df195a0
YHCJIOBOIO apryMeHTa
44 Tpuronomerpuueckas bubnuorexa [IOK

OKPYKXHOCTB, OIIPCACIICHUC

https://m.edsoo.ru/6b61c578
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TPUTOHOMETPHUYECKUX (PYHKIUI
YHUCJIOBOT'O apryMEHTa

45 OcHoBHBIE bubnuotexa [JOK
TPUTOHOMETPpHUYECKUE (POPMYIIBI https://m.edsoo.ru/6ed2b3ba
16 OcHoBHbIE bubnuotexa [JOK
TPUTOHOMETpHYECKUE (POPMYITBI https://m.edsoo.ru/fcdd2a2e
47 OcHoBHbIE bubnuotexa [JOK
TPUTOHOMETpHYECKUE (POPMYIIBI https://m.edsoo.ru/b8a0ff2f
48 OcHoOBHBIE bubnuorexa [JOK
TPUTOHOMETpHUYECKUE (POPMYIIBI https://m.edsoo.ru/12d1413c
49 [IpeoGpa3zoBanue bubnuoreka [JOK
TPUTOHOMETPHUYECCKUX BBIPAKCHUIN https://m.edsoo.ru/e248c5fc
50 [IpeoGpa3zoBanue bubnuoreka [JOK
TPUTOHOMETPHUYCCKHX BBIPAKCHHI https://m.edsoo.ru/09ba5b3d
51 [IpeobpazoBanue bubnuorexa [JOK
TPUTOHOMETPHUYCCKHX BBIPAKCHHI https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue bubnuorexa [JOK
TPUTOHOMETPHUYCCKUX BBIPAKEHUI https://m.edsoo.ru/76ce9958
53 [IpeobpazoBanue bubnuoreka [[OK
TPUTOHOMETPHUYCCKHX BBIPAKCHHI https://m.edsoo.ru/8fa598b5
54 Pemenue bu6mmoreka [JOK
TPUTOHOMETPUUYECCKUX YPABHEHHIA https://m.edsoo.ru/6baefel9
55 Pemenne bubmuoreka [JOK
TPUTOHOMETPUUYECKUX YPABHEHHIA https://m.edsoo.ru/alf8d141
56 Pemenne bubmuoreka [JOK
TPUTOHOMETPHYECKUX YpaBHEHHI https://m.edsoo0.ru/65a0f2d0
57 Pemenne bu6mmoreka [JOK
TPUTOHOMETPUUYECKHX YPAaBHEHUH https://m.edsoo.ru/0d8a770d
58 Pemenne bu6mmoreka [JOK

TPUTOHOMETPUUECKUX YpaBHEHUN

https://m.edsoo.ru/cec28774
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Pemenne

bu6mmoreka [{OK

59 TPUTOHOMETPUYECCKUX YPaBHEHHIA https://m.edsoo.ru/e6eec650
O06o006mierne o TeMam
60 "OCHOBHBIE TPUTOHOMETPHUYECKUE bubnuorexa [JOK
dopmysbl. TpuroHomeTpudeckue https://m.edsoo.ru/aed44ac4c
ypaBHeHUs"
KonTpomasHas pabora no
Teme "DopMyIIbl TPUTOHOMETPHH.
61 Ti)I/IiOHO(I)VIpeT?I-fI‘IeCI:(I/ICO Hew bubmorexa HOK
" . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
IpoBepoyHasi paboTa
HTorosast KOHTpOJIbHAS
62 | pabota/ B(z:e(;)OiCHISICK:: e bubmorexa I[TOK
https://m.edsoo.ru/188bbf6c
poBepoyHasi paboTa
O06o00mmenue,
63 | CHCTEMaTH3aluA 3HAHUU 32 KypcC bubnuorexa [JOK
anreOphl ¥ HaYajl MaTeMaTHYECKOTO https://m.edsoo.ru/33e6629e
ananu3a 10 knacca
Apubdmernueckas u
oo | oo B LOK
https://m.edso0.ru/d36669f8
pellIeHus peallbHBIX 3a7a4
MIPUKJIATHOTO XapaKTepa
BbeckoneuHo yObiBaroras
65 | [COMETpHIECKas MPOTpecchs. bubnuoreka [JOK
Cymma OeckOHEYHO YObIBaroOIIeH https://m.edsoo.ru/1cbf72b1
reOMEeTPUUECKOM Mmporpeccuu
66 dopMyiia CI0KHBIX bubnuoreka [IOK
IIPOLICHTOB https://m.edsoo0.ru/538fc437
67 dopMyiia CI0KHBIX bubnuorexa [IOK
MIPOLICHTOB https://m.edsoo.ru/c2627eca
68 O06o06meHue, bu6mmoreka [JOK
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CHUCTEeMaTHU3alus 3HAHUH 3a Kype
areOphl U HAYaJl MATEMATHYECKOTO
a”Hasnza 10 kiacca

https://m.edso0.ru/49f1b827

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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