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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa v Hadajla MAaTEMaTUYECKOTO
aHanm3a» 0a3oBoro ypoBHs miis obydaronmuxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe DenepaibHOrO TOCYIAPCTBEHHOI0 00pa30BaTEIBLHOTO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
MPEABIABISIEMBIX K MaTeMaTHUYeCKOMY OOpa3OBaHHIO, M TPATUIUNA POCCUMCKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOECHEUYMBAET OBJAJICHUE KIIIOYEBBIMU
KOMIETEHIIUSIMHU, COCTABIISAIONIMMUA OCHOBY JJISI CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajna MaTeMaTHYECKOTO aHAIM3a» SIBISETCS OJHUM U3
HauOojiee 3HAYMMBIX B MporpaMMe CTapliedl IIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH O0OECINEeYMBACT WHCTPYMEHTAJbHYIO 0a3y Uil H3y4YEeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, POPMHUPYET JOTUYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllMXCs Ha YpPOBHE, HEOOXOIMMOM JUIsl OCBOCHUS
KypcoB HWH(OpPMATHUKH, OOIIECTBO3HAHUS, WMCTOPUM, CJIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllMecsl OBJaJE€BAlOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM
HayKH, KoTopas GopMyIupyeT CBOU JOCTHKEHUSI B MaTeMaTU4YECKOU opme.

Kypc anrebpsl 1 Hayanm MaTeMaTHYECKOTO aHANIM3a 3aKJIaJbIBa€T OCHOBY JIJIst
YCHENIHOTO OBJAJACHHUS 3aKOHAMU (U3UKUA, XUMHH, OWOJOTUM, TOHHUMAaHUS
OCHOBHBIX TEHJICHIIMM OSKOHOMUKH ¢ OOIIECTBEHHOM >KU3HHU, TO3BOJISIET
OPUEHTUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOM XU3HHU. B TOXXe BpeMsi OBJaJicHUE
a0CTpaKTHBIMM W JIOTHYECKH CTPOTUMHU MATEMAaTUYECKUMHU KOHCTPYKIIUSIMH
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTh
YTBEPXKIEHUSI, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, aOCTparupoBaHue U
aHaJoruo, GopMHUpPyeT KpeaTUBHOE U KPUTUUECKOE MbIIIeHHEe. B X01e nzydeHus
anreOpbl M HayaJl MaTeMaTUYeCKOro aHajiu3a B CTaplled IIKOJIe Yydalluecs
MOJY4YalOT HOBBIM OIBIT pENIEHUS MNPUKIAIHBIX 3a/lad, CaMOCTOATEIBHOTO
MOCTPOCHUSI MATEMaTUYECKUX MOJIeNIEd peajbHbIX CUTyalluid U HUHTEPHpPETALNN
MOJYYEHHBIX  PCIICHWH, 3HAKOMSTCS €  TNpPUMEpaMH  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE M B HCKYCCTBE, C BBIJIAIOIUMHUCS
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc oOnagaer 3HauuMTENbHBIM BOCHUTATENIbHBIM MMOTEHIUAIOM, KOTOPBIN
peanu3yeTcsl Kak 4depe3 y4eOHbIH Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUS, TaK U yepe3 crneuuPuKy ydeOHOH NesTenbHOCTH,



TpeOyrolen CaMOCTOSITEJIBHOCTH, aAKKypaTHOCTH, IIPOAOJKUTEIIbHON
KOHIICHTPALIMYM BHUMAHUS U OTBETCTBEHHOCTH 34 IOJIyYECHHBIN pPE3yiIbTar.

B ocHoBe Mmeroauku oO0yueHHs anrebpe M HadalaM MaTeMaTHYECKOTO
aHaJln3a JICKUT ACITeIbHOCTHBIA MPUHIIUIT 00yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYE€CKOTO aHAJIN3a» BKIIOYAET
CIEAYIOLINE CONAEPKATEIbHO-METOANYECKUE JIMHUU: «HHCIa U BBIYUCIICHUS,
«Dynkuuu U rpapukm», «YpaBHeHHMs M HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKOro aHanmsa», «MHokecTBa M JIOTMKa». Bce OCHOBHBIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM H3Yy4YalOTCd Ha NPOTSHKEHUM JBYX JIET
oOyuyeHusl B cTaplleil I1IKOJIe, €CTECTBEHHO OIOJIHAS APYr Jpyra U MOCTEHNEHHO
HAChIAsCh HOBBIMM TE€MaMH M pasznenaMmu. JlaHHBIA  Kype  SIBISIETCS
WHTErPAaTUBHBIM, TIOCKOJIbKY OOBEIUHSAET B ce0e colepKaHUE HECKOJIbKUX
MaTEeMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHsl, MaTEMaTUYECKHUI aHaIIn3,
Teopus MHOXKeCTB U Ap. Ilo mepe Toro kak ywamuecs OBIaJeBalOT BcE Oosee
IMIMPOKUM MATEMAaTUYECKUM alIapaToM, Y HUX HOCIEA0BaTEIbHO (POPMUpPYETCS U
COBEPLICHCTBYETCS YMEHHE CTPOUTb MATEMAaTUYECKYI0 MOJCIb PEAIbHOU
CUTyalluM, TPUMEHATh 3HAHUS, MOJy4YeHHbIE B Kypce «Airedpa M Hayana
MaTEMaTUYECKOr0 aHAJIN3a», JJIs PELIECHUsI CaMOCTOATEIbHO C(HOPMYIUPOBAHHOM
MaTeMaTUYECKOU 3a7a4M, a 3aT€M MHTEPIIPETUPOBATH I1OJyYECHHBIN PE3yJIbTaT.

ConepxxarenpHo-MeTOoaMYECKas JIMHU «Hucna M BBIYMCIEHUS) 3aBEpPIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJB30BaHUS AEHCTBUTEIBHBIX YHUCE, KOTOPOE ObLIO
HAyaTO B OCHOBHOM IKoJie. B crapiieil mikojge ocoboe BHUMaHUE YIESETCS
(bOpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTENbHBIX HABBIKOB, BKJIIOYAIOIIKUX B ce0d
UCIIOJIb30BaHUE PAa3IMYHbIX (OPM 3alHUCHU JEHCTBUTENBHOIO 4YHUCHA, YMEHHE
pPAllMOHAJIBHO BBINOJIHATL JEUCTBUA C HHMMH, J€JIaTh IPUKHUIKY, OLICHUBATh
pesynbrar. OOyuyaromuecss MONy4YarOT HABBIKK NPHOMMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JICHMCTBUM C 4YHCIaMHU, 3allMCaHHBIMM B CTaHAapTHOU dopme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHMS YHCJIOBBIX BBIPAXKEHUM.

JInnna «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCs Ha IPOTSHKEHUU BCEro
oOyueHusi B CTaplIed MIKOJIe, IOCKOJbKY B KaXIOM paszjesie MNporpamMmmbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMX 3ajad. OOyuarommecs: OBIaJeBalOT
pa3NIMYHBIMM METOJAMHU PELICHUS LEJbIX, PAMOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUII,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHNs UCTIOJIB3YIOTCS IIPU UCCIIEA0BAaHUN
GYHKIMI ¢ MOMOUIBIO MPOU3BOJIHOM, pElICHUH NMPUKIAAHBIX 3a7ad U 3a7ad Ha
HaXOXXJE€HUE HauOONbIIUX M HAUMEHbIIUMX 3HaueHud ¢yHkuud. JlaHHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0s Takke (POpMUpPOBAHUE YMEHUU
BBIMIOJHATh pacy€Thl Mo (opmyrnaMm, MpeoOpa3oBaHUs LEbIX, PAUOHATIBHBIX,
VUPpPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUM, & TAKXKE BBIPAKECHUU,



CoIepKaluX CcTerneHn u Jjorapudmel. brnarogaps u3yueHuio anredOpanveckoro
MaTepyaja IPOUCXONWUT  JAJBbHEWIIEE  pPAa3sBUTHE  AITOPUTMHYECKOTO U
aOCTPakTHOTO MBILIUICHUS YydYalluxcsi, (OPMHUPYIOTCS HaBBIKM JE€TYKTUBHBIX
paccyxaeHuid, pabOTl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB M HEpPABEHCTB. Ajredpa
npeniaraeT 3(PQPEKTUBHbIE WHCTPYMEHTBHI JJIA pPEIICHUS TNPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 334, HAIVIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3BbIKA HAYKHU.

CopepxarenpHo-MeTonyeckass JUHUS «DyHKIUUM U IpaduKw» TECHO
NIEPEIUIETACTCA C IPYTUMH JIMHUAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a0aET
MOCJIEIOBATEIbHOCTD U3Yy4YEHUS Marepuana. N3yuenue CTEIIEHHOM,
MOKa3aTeJIbHOM, JOrapuMUUYeCcKoil 1 TPUTOHOMETPUYECKUX (DYHKIIMM, NX CBOMCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMHU 7S peleHUs 3a1ad U3 JPYTruX y4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK C MATEMATHYECKUM aHAJIU30M,
TaK U C pELICHHMEM ypaBHEHMHW W HepaBeHCTB. [Ipu sTom Oosiblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHs BbIpaXaTb (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3NUYHBIMU BEJIMYMHAMH, MCCIEIOBATh MOJYyYECHHbIE (YHKIHMH, CTPOUTHh HX
rpaduku. Matepuan 3Tol colepKaTeNbHON JIMHUU HALIEJICH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, II03BOJSIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMHU B
paznu4Hoil (opMe: aHaTUTHYECKOM, rpaduueckoil u cimoBecHOi. Ero m3yudenwue
CIIOCOOCTBYET Ppa3BUTHUIO  ANTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHast JnHH «Hadama mareMaTH4eCKOro aHajiu3a» I103BOJIAET
CYILLECTBEHHO PaCIIMPUTh KPYyr KaK MAaTeMaTUYECKUX, TaK M MPUKIAAHBIX 3ajad,
JOCTYMHBIX 00YYaroIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOKHOCTb HCCIIEI0BATh U
cTpouth Tpaduku (QYHKIUNA, ONpENensiTh HX HauOOJbIIME W HAUMEHbIIIHE
3HAYEHUA, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH H
yCKOpeHHsi TpoiieccoB. JlaHHas cojaepxaTenbHash JUHUS OTKPHIBA€T HOBBIE
BO3MOYKHOCTH ITOCTPOEHHUSI MaTEMaTUYECKUX MOJENEH pPEAbHbIX CHUTYalHil,
HAXOXKJEHUS HaWIy4dllero peuieHus B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-
HKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMU MAaT€MaTHMYECKOTO aHalln3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (POPMaAIbHO-JIOTHYECKOTO U KPEATUBHOTO
MBILUICHUS, (POPMUPOBAHUIO YMEHHUH pAclO3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHHKe M HcKyccTBe. OOyuwaromuecss y3HAKOT O
BBIJAIOLIMXCSl PE3YJbTAaTaX, IOJYYEHHBIX B XOAE pPa3BUTHS MAaTE€MAaTHKU Kak
HAyKH, U UX aBTOpax.

ConepxarenpHo-MeToauYecKas TuHUsA «MHOXecTBa U JIOTHKa» B OCHOBHOM
IOCBALIEHA  JJIEMEHTAaM  TEOPUM  MHOXECTB. [€OpEeTHKO-MHOKECTBEHHBIC
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJbHONM MATEMAaTHKU M NPEIJararoT



Haubosiee YHUBEPCATbHBIN SA3bIK, OOBEIUHSIIONINN BCE pa3aesbl MAaTEMaTUKH U €€
NPUJIOKEHUHN, OHU CBA3BIBAIOT Pa3HbIE MaTEeMATUYECKUE IAUCLUILIMHBI B €IUHOE
nenoe. [IoaToMy BaKHO JaTh BO3MOYKHOCTb IIKOJIBHUKY IOHUMaTh TEOPETUKO-
MHOKECTBEHHBIH f3BIK COBPEMEHHOM MaTEeMaTHKH M MCIIOJIb30BaTh €ro Jyisl
BBIPQXEHUS] CBOUX MBICIICH.

B kypce «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIN3a» IPHUCYTCTBYIOT
Tak’K€ OCHOBBI MAaT€MaTHYECKOTO  MOJCITUPOBAHUS, KOTOpPbIE MPHU3BaHBI
c(opMUPOBATH HABBIKU [TOCTPOEHUSI MOJIENIEN PEAIbHBIX CUTYalUi, UCCIIETI0BAaHUS
TUX MOJEJIEH C IMOMOIIBIO amnmapara ajaredpsl U MaTEMaTHUYECKOTO aHajau3a U
UHTEPIIPETANN TOJYYCHHBIX Pe3yabTaToB. Takue 3alaHus BIUIETEHBI B KaXKIIbIi
U3 pa3JeNoB MIPOrpaMMBbI, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO MCIIONb3YeTCs
JUTS pEeIICHUs MPHUKIAIHBIX 3a71a4d. [Ipu pemennn peanbHbIX TPaKTHUECKUX 3371ad
yyalecs: pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCHOJIb30BaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobiemy. [lesTenbHOCTh O (POPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJa4 OpraHU3yeTcs B MPOILECCE M3YYEHHs BCEX TeM Kypca «Anredpa v Hadaia
MaTEeMaTHUYECKOTO aHATTU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydyeOHOM TulaHe Ha H3ydYeHUE Kypca aiareOpbl M Hadall MaTeMaTHYECKOTro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 yaca B
Henemo B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa v BIYMCICHUSA

Panmonaneupie uyucina. OOBIKHOBEHHBIE M JIECATUYHBIC APOOU, MPOIEHTHI,
OECKOHEYHBIE  TEpUOAUYEecKHe  Apodu. ApudMeTrudyeckue  oOmepanud ¢
palMoHaNbHBIMU YHCIAMU, TPEe0OpPa30BaHUS YHCIIOBLIX BhIpaxkeHUH. [I[puMenenue
IpoOel U MPOUEHTOB ISl PEIICHUs MPUKIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U PEATIbHOM KU3HH.

JlelicTBuTeNnbHBIE 4YuWcla. PanuMoOHaNbHBIE W HppalMOHAIBHBIE YHCIA.
Apudmernueckue omnepanud C JACUCTBUTENbHBIMH uHciaaMu. [IpuOnmxEHHbIe
BBIUHCIICHUS, IPABUJIA OKPYIJIEHHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ uensiM  mnokaszareneMmM. Cra"papTHas  Qopma  3amucH
NeHCcTBUTENBbHOTO yMcia. Mcmonb3oBaHue moAxopasiieid  QopMmbl  3amucu
JNEUCTBUTEIBHBIX YHUCE JUId PELICHUs IPAKTUYECKUX 3a1ad U IPEICTaBICHUSA
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJbHOW  creneHd.  JledicTBua ¢
apu(pMeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTAHI€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHMS U HEPABECHCTBA

ToxzaecTBa U TOXAECTBEHHBIE TPEOOPa30BAHMU.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEHMs. HepaBeHCTBO, peElIeHHWE HEpPaBEHCTBA.
Meton UHTEPBAJIOB.

Pemenue nuensix 1 ApoOHO-PAIIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpuroHOMETpUYECKUX YPABHEHUM.

IIprMeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX 3a1a4
W 33J71a4 U3 Pa3IMYHbIX 001acTe HAYKH U PEaTbHOU KU3HH.

DyHKIUMN U TpaPuKHu

Oynkius, crnocoObl 3amanus  (Qyskmuu. ['paduk  dyaknun. B3aumuo
oOpaTHbIe (PYHKITHH.

OO6nacth onpenesaeHUss 1 MHOXKECTBO 3HaueHU QyHkuuu. Hynu @yskiuu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIE (QYHKITUH.

CrenenHast pyHKIMS ¢ HATypajbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpa@uK KOpHS N-0M CTENEHHU.



TpuroHoMeTpuueckass OKPYXKHOCTb, OINPEACIECHUE TPUTOHOMETPUUECKUX
(GyHKITUH YUCIOBOTO apryMEHTa.

Hauaja MaTeMaTH4eCKOIro aHAJIN3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus MMOCJIEI0OBATEIIbHOCTEH.
MOHOTOHHBIE TTOCJIEJ0BATCIBHOCTH.

ApudmMernueckas ¥ TeOMETPUIECKasi MTPOrpeccu. beckoHeuHo yObIBaromas
reoMmeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIICH TeOMETpUYECKON
nporpeccun. @opmyia CIOXKHBIX MHPOLEHTOB. VCMOMb30BaHUE MPOTPECCUM IS
pelIeHUs pealIbHBIX 3a]1a4u MPUKIIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoecTBO, omnepaluu Haj MHoXxecTBaMM. Jluarpammbl Jitnepa—BeHHa.
[IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO ammnapara JJisi ONHUCAHUS PeajbHbIX
MIPOIIECCOB U SIBJIICHUM, PU PEIICHUHU 3a7a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, TeopeMa, ClIeICTBUE, I0Ka3aTEIbCTBO.

11 KIIACC

Yucsia ¥ BIYMCJICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOKMCTBA CTENIEHH.

Jlorapudm uncna. JleciTHUHbIE U HATYPAJIbHbBIE JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpAXKEHH, COEPKAIIMX JOTrapHUPMBI.

[IpeoOpa3oBaHre BBIpAXKEHHUM, COAEpPXKAIIUX CTENEHU C PalUOHAIBHBIM
MTOKA3aTEIIEM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS 1 HEPABEHCTBA.

CucTteMbl TUHEWHBIX ypaBHEHUI. PellleHre MPUKIAIHBIX 3a/1a4 C MTOMOUIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTeEMBI M COBOKYITHOCTH PAIllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUW, CUCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a/lad W 3a/ad U3 Pa3IM4YHbIX 00JacTel Hayku M peasbHOM
KU3HU.

DyHKIUMN U TpaPuKHu

Oyuknusa.  [lepuoanueckue  pynkiuu. IIpoMexyTKu  MOHOTOHHOCTHU
bynkuuu. MakcuMymbl 1 MUHUMYMBbI (yHKuuu. Haumbomnbiiee u HavMeHblliee
3HaYeHHe (PYHKIHUU HA IPOMEKYTKE.

Tpuronomerpruueckre PyHKIMU, UX CBOMCTBA U TpadUKH.

[TokazarenbHas u JorapudmMuyeckast PyHKIUU, UX CBOMCTBA U TpadUKH.



Hcnonb3oBanue rpadukoB (YHKIMA A7 pelICHUs YPaBHEHUN W JIMHEMHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB GYHKIUNA 71 HWCCIACAOBAHHS IPOIECCOB M
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT IPU PEIIEHUU 3a/1ad U3 APYIHMX y4eOHBIX
MPEAMETOB U PEATBHOM KU3HH.

Hauasa maTeMaTH4eCKOr0 aHAJIU3a

HenpepoiBHbie hyHKIIMU. MeTo1 MHTEPBAIOB sl pELICHUSI HEPABEHCTB.

[IpousBonnass  dyHkuu. ['eomerpuueckuii W (U3HMYECKUM  CMBICI
MIPOU3BOIHOM.

[IpousBognbie  3yeMeHTapHbIX  GyHKUuMA.  Dopmynbl  HaxOXIEHUS
IPOU3BOJHON CyMMBI, IPOU3BEAEHUS U YACTHOTO (DYHKIUH.

[IpuMeHeHne Mpou3BOIHON K UCCIIEOBaHUIO (QYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HanOoNbIIero 1 HaMMEHbILIEro 3HayeHus: (QyHKIUHA Ha
OTpE3KE.

[IpumeHeHne TPOM3BOAHOW [UUIl HAXOXKICHUS HAWIYYLIErO pEIICHUS B
MPUKIAAHBIX 3a/Jadax, I ONPEAENEHUs CKOPOCTH MpOoLEcca, 3aJaHHOrO
dbopmyoii unmu rpaduKoMm.

[IepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

WNurerpan, ero reoMeTpuyeckuii W (PU3NYECKH CMBICH. Bbraucienue
uHTerpana no popmyne Hetorona—Jleiionuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOI‘O nmpecamMcCcTa «Marematuka» JOJIDKHO oOecrneunBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06H16FO 06p330BaHI/IH CICAYIOIHX JIJUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOrpaMMbl Yy4yeOHOro TMpeaMera
«MaremaTnka» XapakTepUu3yrTCs:

['paxx1ancKOE€ BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMKU 00YUAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCUUCKOTO OOIIeCTBa, NPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH,
NpoIeAyp TpaKJaHCKOro ooOIecTBa (BBIOOPHI, OMPOCHl M IIP.), yMEHHEM
B3aUMOJICHCTBOBATh C COLMAJIBHBIMAU MHCTUTYTAMH B COOTBETCTBHUM C UX
GYHKIUSMY 1 HA3HAYCHHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUHCKOM IpakKJaHCKOM MICHTUYHOCTH, YBOXKCHUS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKON MaTEMAaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHUW B JIPYTMX HayKaxX, TEXHOJOTHUSIX, cdepax
AKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHYECKOTO  ITOBEICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JIEITEIbHOCTBIO
y4€HOTO; OCO3HAHHEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OYIYIIIETO.

DCTEeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHUWEM K MHPY, BKIIOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIIEHU, pacCyXJIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMaTUYECKHUM aCIIEKTaM Pa3JIUYHbIX BHUJIOB HCKYCCTBA.

dU3n4YeCKOe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTUYECKUE 3HAaHUS B
HMHTEpecax 370poBoro u 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHWE, COATAHCUPOBAHHBINA PEKUM 3aHITHA U

OTJIbIXa, peryisipHas dusnueckas AKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSX CIIOPTHUBHO-03/I0POBUTEIHHOM
NEATEIIbHOCTHIO.

TpynoBoe BOCIUTAHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K
pasnuuHbIM  chepam  MPOPECCHOHATBHONW  JESATETbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHKOW W €€ TPUIIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oyaymeir mpodeccHu © peaTu30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTEMAaTHYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWHW BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUICCKUX 3a/1ad MaTeMaTHIEeCKON HapaBIECHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKOW KyJIbTyphl, TOHHUMAaHHUEM BIIHSHHSI
COIIMAJIbHO-DPKOHOMHYECKHUX TPOIECCOB HA COCTOSIHUE MPUPOJHON U COIMAILHOM
CpeIpl, OCO3HaHHEM TJI00AaTBPHOTO  XapakTepa JKOJOTHYECKUX  MpodseM;
OpHEHTaleld Ha TPUMEHCHHE MaTeMaTHYCeCKUX 3HAHWUM IS PEIICHHs 3a7ad B
00JIaCTH  OKpY)KAloIeH Cpenbl, IUIAHUPOBAaHHUS TIOCTYIKOB W OICHKHA HX
BO3MOYKHBIX MOCJIEICTBUM JIJIS1 OKPYXKAIOIIEH CPEIbl.

[{leHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH W  OONICCTBEHHOW MPAKTHK{, IMOHUMaHHUEM
MaTeMaTHYeCKOW HayKH Kak chepbl YeTOBEYECKON IeATEIBLHOCTH, JTaloOB €&
pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHS IIUBUIIM3AIMH; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOW KaK CpEJICTBOM IIO3HAHUS MUDA,;
TOTOBHOCTBIO OCYIIECTBIISAITh TPOEKTHYI0 M HCCIEIO0BATENBCKYIO ACSTEIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPaMMBbI y4eOHOTO MpeaMera
«MaremaTuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU
HO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusMU, YHUBEPCANbHBIMU PeCYNAMUBHBIMU OeUCTBUIMU.

1)  Vuusepcanvnvlie  noznasamenvmvle  Oeticmeus, — 00ecnevuUsaOm
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECco8 o00yuarouwuxcsa (oceoenue
Memo008  NO3HAHUSL  OKpYMcawowjeco  Mupda;  NpUMeHeHue  J102UYeCKUX,
UCCTIe008aMeNbCKUX ONepayuli, yMeHut pabomams ¢ ungopmayueti).

bazoBble sTornuecKue qeCTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHI, OTHOIICHHH MEXIy MOHSATUSIMHU; (OPMYITUPOBATH
OTIpEICNICHNs] ~ TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJaccu(uKanyM, OCHOBAHUS ISl OOOOIIEHUS W CPAaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAJIN3a;



BOCIPUHUMATh, (QOPMYIUPOBATH W  MIPEOOpPA3OBBIBATh  CYXKICHUS:
YTBEpIAUTENIbHbIE W OTpULIATENbHbIE, €AUHUYHBbIE, YacTHbIE U OOLIUE;
YCIIOBHBIE;

BBIBIIAITH ~ MATEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
OpOTUBOpEUMs. B (pakTax, AAHHBIX, HAONIOACHUAX U YTBEPHKICHUSX;
npemjiaraTb ~ KpUTEpUM  JUIL  BBISBICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VWHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIIFOUCHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTesIbCTBa MaTeMaTHYECKUX
YTBEPKJIACHUN (MPSMBIE U OT NMPOTHUBHOIO), BBICTPAWBATh apryMEHTALUIO,
IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh Croco0 penieHus: ydyeOHOM 3aJauv (CpaBHHBATh HECKOJIBKO
BapUAaHTOB peEUIeHMs, BBIOMpaTh Hauboyee NOAXOASAIUNA C Yy4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBrle ucciienoBaTelIbCKue JEUCTBUA:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEIOBATEIHCKUM MHCTPYMEHT IO3HAHMS,
dbopmyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUre, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE€ U  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHEHUE;

IPOBOIUTH CaMOCTOSITEIIBHO CIUTAaHWUPOBAHHBIN AKCTICPUMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTUYECKOTO
Oo0BEKTa, SBJICHHS, TPOIECCA, BBISBICHUIO 3aBHCUMOCTEH MEXIy
00BEKTaMH, SBICHHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHUST U BBIBOJBI MO pe3yJibTaTam
MPOBEIEHHOTO HAOJIOCHUS, WCCISAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIICHMIA;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHUE MPOIECCA, a TAKKE BBIJBUTATH
MIPETNOJI0KEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabota ¢ undopmanueii:

BBISBJIATH JIePUIIUTHI MHPOpMAIUHU, JAHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOIPOC U JJI PEUICHUS 3a]1a4H;

BHIOMpAaTh  WHGOPMAIMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJNIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(DOpMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B Pa3IMYHbIX (PopMax,
WLTIOCTPUPOBATH TpadUyuecKy;



e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 110 CaMOCTOSITEILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYHUKamMUGHble Oclicmeus, 0becneuusaom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OYUAOUUXCAL.

OOmeHue:

e BOCIPUHUMATH U (POPMYJIHPOBATH CYXKICHUS B COOTBETCTBUH C
YCIIOBUSIMHU | TICJISIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W IMHUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHECHHS II0
XOJy PEIICHUS 3a]]a4l, KOMMCHTHUPOBATH MTOJYUCHHBIA PE3yNbTaT;

e B X0JI¢ OOCYXJICHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMHI,
po0JIeMbl, pelaeMon 3a1a4uu, BbICKa3bIBaTh UJICH, HAIlEJICHHBIE HAa TTIOMCK
peIlIeHUsI; COMOCTAaBISATh CBOM CYXKACHUA C CYXJICHHSAMH JIPYyTUX
YYaCTHHKOB JHaora, OOHApPYKWBAaTh PA3IMYUC U CXOJCTBO ITO3WIIHH; B
KOPPEKTHOU popme hopMyTMpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHUS;

e TMPEACTABIATH  pE3yJbTaThl  pEUIeHUs  3aJa4d,  OAKCIECPUMEHTA,
UCCJIEIOBaHUsI,  TIPOEKTa;  CaMOCTOSITENIbHO  BhIOMpaTh  (popmar
BBICTYIUICHHUS C YU4ETOM 3aJ1a4 MMPE3CHTAIIMA U OCOOEHHOCTEH ay IUTOPHUHU.

CoTpyaHUYECTBO:

e NOHMMAThb ¥  WCIOJNB30BaThb  MNpPEUMYIIECTBA  KOMaHAHOM U
VHAMBHUIYyaJIbHON pabOoThI PHU pelIeHU YUeOHbIX 3a/1a4; IPUHUMATh LEJIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOMN
paboThl, pacnpeaensTh BUIAbl padoT, TOrOBapUBaTHCS, 00CYKIATh MPOLIECC
U pe3yibTaT padoThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e Y4acTBOBATh B IPyNIOBBIX (hopmax padoThl (00CYyKaeHUs1, 0OMEH MHEHHI,
«MO3TOBbIE HITYPMBD» W HWHBIE); BBINOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBUS C JPYTMMU WICHAMH KOMAaHJBbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanonvie  pezynamueHble Oeticmaus, obecnequsarom
dopmuposanue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCMIL.
Camoopranuzanus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1au, BEIOMPATH CIIOCOO PEIIeHUs C
y4ETOM MMEIOIIHNXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI pEIIEHUN ¢ y4€TOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb:

e BIIQJIETh HABbIKAMM [103HABATENbHOW pedIeKCUM KaK OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJE€Th CHOcOOaMHM  CaMONPOBEPKH, CAaMOKOHTpPOJIA Ipolecca U
pe3yabpTara peuieHusl MaTeMaTUYeCKOM 3a/1auu;



e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTb INpPHU PELICHUU
3a7a44, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAHIEHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHUBAThb COOTBETCTBUE pe3yJbTaTa LEIU M YCIOBUSIM, OOBACHATH
IIPUYUHBI JTOCTHXXECHUS WIM HENOCTHXKCHUS PE3YyJbTAaTOB IEATECIIBHOCTH,
HAXOJHTh OIMIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTro Kypca «Anredpa U Hayajia MaTEMaTHUYECKOTO aHAJIA3a
Ha YPOBHE CpEIHEro o0miero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CJIEIYIOUTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BIYMCJICHUS

OneprpoBaTh NOHATHUAMU: PALNMOHAIBHOE W JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOLICHTHI.

BeinonuaTe  apudMeThyeckue — omepaldd € pAlMOHAJIbHBIMU U
JNEHUCTBUTEIBHBIMU YHCIAMU.

BoinonHaTe npuOIMKEHHbBIE BBIUYMCIICHUS, UCIIONB3YS MpaBUila OKPYTJICHUS,
JIeTIaTh MPUKUIKY U OLIEHKY pE3yJIbTaTa BEIYMCICHUN.

OneprpoBaTh MOHATUSAMH: CTENEHb C LEJIbIM ITOKA3aTeJleM; CTaHAAPTHAS
dopma 3amMcu JEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEICHHU;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alHUCH JIEHCTBUTENBHBIX YNCEN AJIsl PEIICHUs
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHbIX.

OneprpoBaTh NOHIATUSAMU: CUHYC, KOCUHYC M TaHI€HC IPOU3BOJIBHOTO YTJIA;
MCII0JIb30BaTh 3aMKMCh MPOU3BOJILHOIO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBarh MOHATUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
YpaBHEHHUE;

BoinmonusaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN U peuiaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3oBaHUs LETBIX, PAMOHATIBHBIX W HpPpaIOHATBHBIX
BBIDQXKEHWW W  pemarb OCHOBHBIE  THUIBI  LENbIX, PANUOHAIBHBIX W
VPpaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YpaBHEHHs U HEPABEHCTBA JJIs PELICHUS MaTEMAaTUYECKUX 3a/1a4
W 3371a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasIbHOM KU3HU.



MonenupoBaTh peajbHble CUTyallUd Ha f3bIKe anreOpbl, COCTaBIATH
BBIPQXCHUS, YpPAaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJaud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIENIU C UCITOJIb30BAHUEM alIapara ajreOphl.

DOYyHKUMH U TPaPUKH

OnepupoBaTh NOHATHUAMH: (YHKIMS, COCOOBI 3ahaHus (pyHKUIMH, 00JacThb
OINpEe/ENeHUs] M MHOXECTBO 3HAYEHUN (QYHKIUM, Ipaduk (QYHKIUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaThb TOHATUAMHU: UYETHOCTb M HEYETHOCTh (YHKIUH, HYIU
(GYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonps3oBathk rpaduku GyHKIUN 1715 peUIeHHs] ypaBHEHUH.

CtpouTh U 4UTATh TpaQUKU JIUHEWHONW (PYHKUIUHU, KBAJPATUYHON (PYHKIUH,
CTENEHHOW (PYHKIUU C LIEJIBIM MIOKA3aTEeJIEM.

Hcnonp3oBath rpaduku (QYHKUMA JUIsI  HMCCIEAOBAaHUS IPOLIECCOB MU
3aBHUCUMOCTEN NpU peuIeHUH 3ajad U3 JPYruX y4eOHbIX NMPEAMETOB U PEaJbHOU
KU3HU; BbIpaXaTh (OpMyJIaMHU 3aBUCUMOCTH MEXAY BEJIMUYUHAMM.

Havana MaTeMaTH4ecKOro aHaju3a

OnepupoBarh MOHATUAMM: MOCIEAOBATEIIBHOCTh, apu(pMeTHdYecKas U
T€OMETPUYECKAsl POTPECCUMU.

OnepupoBarh MOHATUSIMH: OECKOHEYHO YyOBbIBAIOIIAs Te€OMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCHUHU.

3aaBath NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEN0BATENLHOCTEN U MPOrpeCcCUid Uisl pelieHus
peanbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEPAIIMU HAJl MHOKECTBAMMU.

Hcnons30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil ONHCaHHUs
peaibHBIX MPOLIECCOB M SIBJICHWM, MpU PEHIeHUH 3aJad M3 JIPYruX Y4eOHBIX
PEIMETOB.

OnepupoBarb  MOHATHSIMHU: omnpeneneHnue,  Teopema,  CIIeJCTBHUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yucjaa 1 BbIYUCTICHUSA

OnepupoBaTh TMOHATUSMHU: HaTypajdbHOE, IEJI0€ YHCIO; UCIOJIb30BATh
MPU3HAKU JIEJIMMOCTH LIEIbIX YUCEN, PA3JI0KEHUE YKCIIA HA MPOCThIE MHOXKUTEIN
JUISL PELLICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JIOTapu(pM 4YHUCIIa, TECATUYHBIC U HATypabHBIC
JoTapu(MsbI.



YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBOMCTBAa CTENMEHW JUIsI MpPeoOpa3oBaHUA  BBIPAKEHUII;
ONEPUPOBATh NOHATUAMM: ITOKA3aTEIBHOE YPABHEHHE W HEPABEHCTBO; PpEIIATh
OCHOBHBIE TUIIBI II0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs  BBIPAXKEHUH, COJAEp)KaLIUX JIOrapu(Mbl;
ONEPUPOBATh NOHATHUAMHU: JIOTAPU(PMHUUECKOE YPAaBHEHNUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YPABHEHHI U HEPABEHCTB.

HaxonuTe peneHns npocTelInX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSAMH: CUCTEMA JIMHEWHBIX YPAaBHEHHA M €€ pEIICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHENHBIX YPABHEHUH U1 PEILICHHS IPAKTUYECKUX 3a1ay.

HaxoauTe pelieHns: NpoCTEHIINX CUCTEM U COBOKYITHOCTEU PalMOHAIbHBIX
YPaBHEHHUU U HEPABEHCTB.

MopenupoBaTh pealibHble CHUTyalldd Ha sA3bIKE€ anreOpbl, COCTaBIAThH
BBIPDAXKECHUs, YPaBHEHMs, HEPAaBEHCTBA U CHUCTEMBI II0 YCIOBHUIO 3aJauy,
UCCJIEIOBATh TOCTPOCHHBIE MOJEIIN C UCIIOJIb30BAHUEM alllapara aiareopsl.

DOyHKUMU U rpaduKu

OnepupoBarh  MOHATUAMH: HEpUOAUYECKAs  (DYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLHH, TOUYKM OJKCTpeMyMa (QYHKIMHM, HauOosbliee U
HauMeEHbIllee 3HAaYeHHUs (QYHKIUUM Ha MPOMEXYTKE; HCIONb30BaTh HUX JUIA
UCCIen0BaHus PYHKITUH, 3aJJaHHON rpaduKOM.

OnepupoBarh MOHATUSIMH: TpaUKK IMOKA3aTENbHOW, JOTapupMUUYECKOU U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HA KOOPAMHATHOW IJIOCKOCTH U
MCIIOJIb30BaTh I PELLICHNs] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH Tpa(UKU JIMHEWHBIX ypaBHEHHI
Y WCIIOJIb30BaTh UX IS PELIECHUS CUCTEMBI JINHENHBIX YPaBHEHUIA.

Ucnonb3oBath rpaduku ¢GyHKIUNA 718  KCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHITUSIMU: HENpepbIBHAS (YHKILMS; MPOU3BOAHAS (DYHKIIHH;
UCITI0JIb30BaTh FEOMETPUUYECKUM M (PU3UUECKUI CMBICI MPOU3BOIHOM AJIS pelIeHuUs
3a1ad.

HaxoauTs npon3BoAHbIE 2IEMEHTAPHBIX (PYHKIIHMMA, BBIYUCIISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKITHIA.

Hcnonb30BaTh NPOU3BOJHYIO ISl UCCIIEI0OBaHUS (PYHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSTh Pe3yJIbTaThl UCCIEIOBAHUS K TOCTPOEHUIO IPaPUKOB.

Hcnons30BaTh NMPOU3BOAHYIO JUIsI HAXOXKIACHUS HAWIydlIero pEUIeHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-O)KOHOMHUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: IE€PBOOOpa3HAasT M MHTErpajl; I[OHUMATh
reoMeTpUUecKUid U GU3NYECKUN CMBICT UHTErpaa.



Haxonute mepBooOpasHbie dleMEHTapHBIX (YHKIIHNA, BBIYUCISATH WHTETPAI
o ¢popmyne Herorona—JleliOuuia.

Pemate mpukiagHbie 3a/1a4u, B TOM YHCJIE COIMATIBHO-IKOHOMHYECKOTO H
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaTU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonnyectBo yacos DJIeKTPOHHBIE
Jr:{;-)n HanmeHoBaHMe pa3ieoB U TEM HPOrPaMMBbl seere | k2 | e z‘;gg’;::;';':;wm
pecypcesl
1 MHo’xecTBa pallMOHATIbHBIX U JEHCTBUTEIbHBIX YUCEIL. 14 1
PannonasibHble ypaBHEHUS U HEPABEHCTBA
2 @Oynkiun u rpaduku. CTeneHp C HeNbIM MoKa3aTeIeM 6
3 ApudmeTrnueckuii KOpeHb N—O# CTETICHH. 18 1
WppanmonansHble ypaBHEHUS 1 HEPABEHCTBA
4 ®opmynsl TpuroHomeTpun. Tpuronomerpudeckue 99 1
YpaBHEHUS
5 [TocnenoBareabHOCTH U IPOTPECCUN 5
6 [ToBTOpEeHME, 00001IEHNE, CUCTEMATH3AIUS 3HAHHHA 3 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/m NporpamMmmsbl Bcero K/P II/P | oOpa3oBare/ibHbIE
pecypcsbl
CrerneHsb ¢ palioHaIbHBIM OKa3aTeNIEM.
1 [TokazarenpHas ¢pyakuus. [TokazarenpHbie 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIHUS.
2 Jlorapudmuueckue ypaBHEeHUS U 12
HEPABCHCTBA
TpuronomeTpuyeckue GYHKIHHA U UX
3 rpa¢uku. Tpuronomerpuueckue 9 1
HEPaBEHCTBA
4 [TpousBoaHas. [IpumeHeHNE MPOU3BOTHOM 24 1
5 HHTerpain u ero npuMeHeHuUs 9
6 CucreMbl ypaBHEHHIA 12 1
7 HatypanbHble 1 11en1ble uncina 6
8 [ToBTOpEHwMeE, 0606H1eHI/fe, 18 5
CUCTEMAaTH3AIIHsI 3SHAHUIA
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
I[MTPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» MaremaTuka. Anrebpa 1 Hayaia MaTeMaTHUeCKOro aHanusa, 10 kmacc/
Mep3znsak A.I'., Homuposckuit [[.A., [Tomonckuii B.b., SAxup M.C.; non
penakmueit [Togonbckoro B.E., O01iecTBO ¢ orpaHu4eHHOMN
OoTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-T'PADy;
AxknuonepHoe o0iectBo «M3aatenscTBo «lIpocBemienne»

* MaTemaruka: anreOpa ¥ Hauajla MaTeMaTHIECKOTO aHAIN3a, TEOMETPHS.
I'eometpus, 10-11 knaccel/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u
npyrue, AkimonepHoe odmectBo «M3aarenscTBo «IIpocBenienne»

* MaTemaruka: anredpa ¥ Hauajla MaTeMaTHYECKOT0 aHAJIN3a, TEOMETPHS.
AnreOpa 1 Havaja MaTeMaTHYeCKOro aHanm3a (B 2 yactsax), 10 kmacc/
Mopakosuu A.I'., Cemenos I1.B., Anekcannposa JI.A., Mapnaxaesa E.JI.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

* MaTemaruka: anredpa u Hadajla MaTEMaTUYECKOTo aHaiau3a, reomerpus, 10
kiacc/ Mopakosud A.I'., CmuproBa .M., O011ecTBO ¢ OrpaHUYCHHON
oTBeTCTBeHHOCTHIO « IOl MHEMO3IMHA»

* MaTemarnka: anreOpa ¥ Hauajla MaTeMaTHIECKOTO aHAIN3a, TEOMETPHS.
Anrebpa 1 Havasla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos II1LA.,
Konsarun F0.M., TkaueBa M.B. u apyrue, AKiinoHepHoe o0I111eCTBO

«M3narenscTBO «IIpocBenieHne»






