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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma y4eOHOTO Kypca «AnreOpa ¥ Hadalla MaTeMaTHUYECKOTO aHan3a»
06a3oBoro ypoBHs s oOywarommxcs 10 —11 kiraccoB paspaborana Ha ocHoBe DenepabHOTO
rOCyJIapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApPTa CpeAHero oodiiero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHIA, MPEABIBIIEMBIX K MAaTEMAaTHYECKOMY OOpa30BaHUIO, H
Tpaaului poccuiickoro oOpa3oBaHus. Peanmuzanus mporpaMMbl OOECHEYMBAET OBIAJICHUE
KITFOYEBBIMH KOMIICTCHIIUSMHU, COCTABIISIONIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHMs, LEIOCTHOCTh OOIIEKYJIbTYpPHOTO, JHYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00YUaAIOIIUXCSI.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anre0Opa n Hauana MaTeMaTHYECKOT0 aHaJIN3a» SBISETCS OAHUM U3 HanboJiee 3HaUlMbIX B
OporpaMMe  CTapilied  IIKOJIbI, TIOCKOJIIbKY, C OJHOW CTOpPOHBI, OH O0Oecre4ynBaeT
MHCTPYMEHTANIbHYIO0 0a3y Uil W3Y4eHMsI BCEX ECTECTBEHHO-HAyYHBIX KYpPCOB, a C Jpyroi
CTOPOHBI, (QOPMHUPYET JIOTHUECKOe U aOCTpAaKTHOE MBIIIJICHUE YYalluXxcsi Ha YpOBHE,
HEOOXOJUMOM JJIs OCBOEHHS KypCOB MH(GOPMATUKH, 00I11€CTBO3HAHUS, HCTOPUH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalllhecs OBJIAJEBalOT YHHUBEPCAJIBHBIM SI3IKOM COBPEMEHHOW HAYKH,
KoTopas GopMyJIIpYET CBOM JOCTUKEHHS B MaTeMaTu4yeckoil popme.

Kypc anreOpbl 1 Hayana MaTeMaTU4eCKOrO aHaan3a 3aKJIaJblBA€T OCHOBY Ul yCIIEHIHOIO
OBJIAICHUS 3aKOHAMU (PU3UKHU, XMMUHU, OUOJIOTMH, TOHUMAHUSI OCHOBHBIX TEHJICHIIUH SKOHOMUKHU
U OOLIECTBEHHOW JKU3HH, TIO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOIb30BaTh MX B IIOBCEIHEBHOM XH3HU. B Toxke
BpeMs OBJIQJICHUE a0CTPAKTHBIMH U JIOTUYECKH CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKLHUSMHU
pa3BUBAaCT YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb YTBEPXKICHMS,
UCIIONIb30BaTh O00OOIIEHHE U KOHKPETH3allMIo, a0CTparMpoBaHHE U AHAIOTHIO, (OPMUPYET
KpPEaTHBHOE U KPUTHUYECKOE MbIILICHHE. B Xo1e n3ydeHus anreOpbl U Hayajal MaTeMaTHYECKOIO
aHaIM3a B CTapUICH IIKOJIE y4YallMecs I10Jy4Yar0T HOBBIM ONBIT PEUICHUS IPUKIAAHBIX 3a1ad,
CaMOCTOSITEJIBHOTO  IIOCTPOEHUSI ~ MATEMaTU4YECKUX MOJEIECH  pEallbHbIX CUTyalud W
UHTEPIPETALMMY IIOJyYEHHBIX pEIICHHUM, 3HAKOMATCA C [PUMEPaMM MaTEMaTUYECKUX
3aKOHOMEPHOCTEW B TNPUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCA MAaTEMAaTHUYECKUMU
OTKPBITHAMH U UX aBTOPaMH.

Kypc o6nasaer 3Ha4MTEIBHBIM BOCIIUTATEIBHBIM ITOTEHIIUAIOM, KOTOPBIN peann3yeTcs Kak
yepe3 yueOHbIN MaTepual, CnocoOCTBYIOMMUI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crneunpuky ydeOHOW AeATeNbHOCTH, TpeOyloIield CaMOCTOSATENIbHOCTH, aKKYpaTHOCTH,
MPOJOKUTEILHON KOHIEHTPAlMU BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYEHHBIN pe3yJIbTarT.

B ocnoBe meronuku oOyueHus anreOpe M HavajgaM MaTeMaTHYECKOTO aHallh3a JICHKUT
JeSTEIbHOCTHBIN MPUHIIUT O0yUYeHUsI.

Crpykrypa Kypca «Anredpa U Hayaia MaTeMaTUYeCKOro aHalln3a» BKIIIOYAET CIeIyIOIIHe
coJiepXKaTelbHO-METOMUeCKue JHHUU: «YUucna u BbuucieHus», «OyHKIUM U Tpapuxmy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana maremarnueckoro anaiusa», « MHOXKECTBA U JIOTHKA».
Bce ocHOBHBIE COZIEpKaTENbHO-METOAUYECKHE JIMHUM U3Yy4YaloTCs Ha IMPOTSIKEHUU JIBYX JIET
o0ydeHus B cTaplled MHIKOJie, €CTECTBEHHO JOMOJHSS APYr JApyra U MOCTENEHHO HACHIIIASCh
HOBBIMH TEMaMH U pa3zaenamu. JJaHHBIN KypcC SABISETCS HHTETPATUBHBIM, TOCKOJIBKY O0BEIUHSET
B cebe cojepkaHHEe HECKOJIbKMX MaTeMaTU4YeCKUX AUCLMIUIUMH: airedpa, TPUTOHOMETpHS,



MaTeMaTUYeCKUI aHaJIU3, TEOpUs MHOXKECTB U Ap. [1o Mepe Toro kak yuamniyecs: OBiaaeBaroT BCE
Oojee MIMPOKUM MAaTEMaTHYECKUM almapaTtoM, y HHUX I[OCIE0BaTeIbHO (OpMUpYETCS H
COBEPILEHCTBYETCS YMEHUE CTPOUTH MATEMATUYECKYIO MOJIEb PEAIbHOW CUTYAallUH, IIPUMEHSTh
3HaHU, MOJIy4YEeHHBIE B Kypce «Anredpa M Hayaja MaTeMAaTUYECKOTO aHAIN3a», Ul PEIICHUs
CaMOCTOSITEJIBHO C(POPMYJIMPOBAaHHONH MaTeMaTHUECKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
MTOJIyYEHHBIN pe3ysbTarT.

ConeprkaTenbHO-METOINYeCKast JTMHUS «UnCIia ¥ BRIYUCIICHUS) 3aBepiaeT (hopMUpOBaHHE
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENILHBIX YHCEIN, KOTOPOE OBLIO HA4aTO B OCHOBHOM 1kose. B
cTapmieli mKoje oco0oe BHUMaHHUE YJeNseTcss (OPMHPOBAHUIO IMPOYHBIX BBIYMCIUTEIEHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ceOs MCIIOIB30BaHME pa3IMUYHBIX (OPM 3allUCH JAECHCTBUTEIHHOTIO
YHUCJIA, YMEHHE PAlMOHAJIBHO BBINOJHATH JEUCTBUS C HHUMM, J€JaTh INPUKUJIKY, OLICHHBATh
pesyabrar. OOydvaromuecs: MOIYYarOT HaBBIKM NPUOIMKEHHBIX BBIYUCICHHUH, BBINOIHEHUS
JEHCTBUI C 4KClIaMU, 3allUCAaHHBIMU B CTaHAAPTHOW (opme, MCIOIb30BaHUS MaTEMaTHUECKUX
KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHHH.

Jlunusa «YpaBHEHHMs M HEPABEHCTBA» pEAM3yeTcs Ha NPOTSHKEHHMM BCero oOyuyeHHs B
CTaplled IIKOJE, IOCKOJIbKY B KaXJIOM pas3fele IporpaMMbl IPELyCMOTPEHO peUIeHUE
COOTBETCTBYHOIMX 3aJa4. OOyuaromuecs OBJIaIeBaoT pa3IMuyHbIMU METOIAMH PEILIEHUS LIEbIX,
palMOHATBHBIX, UPPALIMOHAIBHBIX, TTOKA3aTEIbHBIX, JIOTAapU(PMUIECKIX U TPUTOHOMETPUUYECKIX
YPaBHEHHI, HEPABEHCTB U UX CUCTEM. lloyueHHble yMEHUs UCTIOIb3YOTCS MIPU UCCIIEI0BAaHUU
(GYHKIMH C TIOMOIIBIO MPOM3BOIHOW, PELICHWH NPUKIAJHBIX 33734 M 33/7a4 Ha HaXOXKJICHHUE
HauOOJIBIINX U HAUMEHbIIMX 3HaUYeHUH QyHKUuU. JlaHHas coleprKaTebHasl JIMHUS BKIIOYAET B
cebs Taxke (HoOpMUPOBAHHE YMEHH BBITIOIHATH pacuéThl 10 opMysiam, Mpeodpa3oBaHus LETbIX,
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHHUM, a TAKXKE BBIPAKCHUH,
COJIEpIKAIMX CTeNeHH M Jorapudmsel. braromaps u3ydeHHIO aiareOpandeckoro Marepuana
IPOMCXOIUT AajbHENIIee pa3BUTUE AITOPUTMUYECKOIO U aOCTPAKTHOI'O MBIIIJIEHUS YYalUXCs,
(bopMHpYIOTCS HaBBIKM JEAYKTUBHBIX pacCyXKICHHH, pabOThl C CHUMBOJBHBIMH (hopMamu,
IPEJCTaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPaBEHCTB. Ausredpa
npeziaraet 3pGeKTUBHBIC HHCTPYMEHTHI JUISl PELICHUS IPAKTHUECKUX M €CTECTBEHHO-HAYUHBIX
3aJa4, HaIrJIJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK s3bIKa HAYKH.

CopepxarenbHo-MeToiM4eckass JUHUS «DyHKIUKU U TpaduKU» TECHO MEPEIsIeTaeTcs C
JIPYTUMU JIMHUSMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a4a€T MTOCIIEI0BATEIbHOCTD U3YYCHUS
MaTepuaia. M3yueHne cTerneHHoM, moKa3aTeabHO!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
(byHKIMH, UX CBOMCTB M IpaUKOB, UCIOJIb30BaHNE (YHKUIMN Ul pelIeHUs 3a1ad U3 APYTUX
y4eOHBIX MTPEIMETOB U pEaIbHOM KU3HU TECHO CBSA3aHO KaK C MaTeMaTHUYECKUM aHAJIM30M, TaK U C
peleHreM ypaBHeHUI U HepaBeHCTB. [Ipu 3ToM GoJblioe BHUMaHUE yenseTcs: JOpMUPOBAHUIO
YMEHHS BbIpakaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY Pa3lIMYHBIMU BEIMUYMHAMH, UCCIIEI0BATh
MOJTy4YeHHbIe (PYHKIIUH, CTPOUTH UX Tpaduku. MaTepual 3TOH coepKaTelbHON JTUHUN HalelleH
Ha pa3BUTHE YMEHUIN U HaBBIKOB, ITO3BOJIIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEK/y BEJIUYMHAMU B
pa3nn4Hoil (hopMme: aHAIUTHUECKOH, rpaduyeckoil u cioBecHoU. Ero m3yueHnue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOLIEHHI0 M KOHKpETU3alluHu,
UCIIOJIb30BAHUIO AaHAJIOTUH.

Coz[epxcaTenLHasl muHus «Havama MaTeMaTH4ecKoro aHaian3a» IMO3BOJISIET CYHICCTBCHHO
pacCcliipuThb KPYT KaK MaTEMATHUYCCKUX, TaK U IIPUKIAJHBIX 3aaa4, JOCTYITHBIX O6y‘-IaIOHH/IMC$I, y
KOTOPBIX NOABJIACTCA BO3SMOKXHOCTD UCCIICAOBATD U CTPOUTH Fpaq)I/IKI/I q)YHKHHﬁ, OMPEACIIATh UX
HauOOJIbIINE U HAUMEHBIIIHNE 3HA4YCHHA, BBIYUCIIATH IJIOIIaau (1)I/Il"yp 1 00BEMEI TCJI, HAXOAUTH
CKOPOCTHU U YCKOpPCHHA IPOLECCCOB. I[aHHaSI COACpIKaTCJibHasl JIMHWUA OTKPBIBACT HOBBIC
BO3MOXHOCTH TIOCTPOCHHA MATEMATUUYCCKHUX MOI[GJ'IGI\/'I PCaIbHBIX CPITyaIIHfI, HaXO0XICHUA
HaWJIydqmero peucHus B IIPUKIAIHBIX, B TOM YHUCJIC COHHUAJIBHO-DKOHOMHUYCCKUX, 3aJjavdax.



3HaKOMCTBO C OCHOBaMM MaTE€MaTHYECKOrO aHalu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(GbopManIbHO-JIOTMYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKU B Hayke, TEXHHKE M HCKyccTBe. OOydaromiyecs y3HaIOT O
BBIJJAIOIIMXCS PE3yJIbTaTaX, MOJYYEHHBIX B XO/1€ PA3BUTHS MATEMATUKN KaK HAyKH, U UX aBTOPax.

ConeprkaTenbHO-MeToAn4eCKas JIMHUS «MHOKECTBAa U JIOTHKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM T€OPHUH MHOKECTB. T€OpPETUKO-MHOKECTBEHHBIEC IIPEACTABICHNS IIPOHU3BIBAIOT BECh
KypC HIKOJBHON MaTeMaTHKH W MpPEeIaraloT Haubosiee YHUBEPCATBHBIA S3BIK, 00BETUHSFOIINI
BCE paslenabl MaTeMAaTHUKU W €€ MPUIIOKEHHUM, OHU CBA3BIBAIOT pPA3HBIE MAaTeMaTHYECKUE
JUCLUIIMHBL B eauHoe uenoe. [loaromy BaXHO AaTh BO3MOXKHOCTH LIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTHKU M HUCIOJIb30BaTh €ro s
BBIPA)KCHMS] CBOMX MBICIIEH.

B kypce «Anrebpa u Hayaja MaTeMaTU4YECKOTO aHAIW3a» MPUCYTCTBYIOT TaKKE OCHOBBI
MaTEeMaTHYECKOr0 MOJIEIIUPOBAaHUs, KOTOPbIE NMPH3BaHbl CPOPMUPOBATH HABBIKM ITOCTPOEHUS
MOJIeJIeH pealIbHBIX CUTYallUi, NCCIEAOBAHUS STUX MOJENEH ¢ MOMOIIBIO anmapara anreOpsl U
MaTeMaTUYECKOr0 aHaJlu3a W HMHTEpIpEeTalud IOJyYE€HHBIX pe3yJbTaToOB. Takue 3aJaHus
BIJIETEHbl B KaXJbl M3 DPa3AesioB IPOrpaMMbl, IOCKOJIBKY BECh MaTepual Kypca HIMPOKO
UCTIONb3YeTCsl AJIS PEeLeHUs NPUKIAJHbIX 3aaa4. [Ipu peleHun peanbHbIX NPaKTHYECKUX 3a7a4
yuyamuecss — pa3BUBAalOT  HAONIONATENBHOCTh,  YMEHHME  HAaXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJIB30BaTh aHAJIOTUI0, O00O00INATh M KOHKPETU3UPOBaTh NpoOJIEMy.
JestenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPEUICHUS MPHUKIATHBIX 3a7ad OpraHu3yeTcs B
npolecce U3y4eHus BceX TeM Kypca «Ajiredpa U Hauana MaTeMaTHYeCKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1u1aHe Ha U3yuyeHHE Kypca anreOpbl M Hayall MaTeMaTH4YeCKOro aHajan3a Ha 6a30BOM
ypOBHE OTBOAMTCS 2 yaca B Hezelto B 10 kiacce u 3 yaca B Heaednto B 11 kiacce, Bcero 3a iBa roja
o0Oyuenus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC
Yucna v BbIYMCICHUA

Parmonansubie uncna. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  ApudMeTHueckue Onepauud ¢ PAlMOHAIBHBIMM  YHCIIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. [Ipumenenue apoOeil M MPOLEHTOB JUIS pEIICHUs
MPUKJIAJHBIX 3314 U3 Pa3JIMYHbBIX OTPACIICH 3HAHUI U peaibHOMN KU3HMU.

JleiictButenbHble uncna. PannoHanbHble W MppalMOHANbHBIE YHcha. ApupMeTudecKue
onepauuu ¢ AeHCTBUTEIbHBIMU yucaamMu. [IpuOnmkEHHble BHIYUCICHUS, IPAaBUIIa OKPYTJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHM.

Crenenp ¢ nenbiM mokasateneM. CtanmapTHas (opma 3amucu JAeHCTBUTEIBHOTO YHUCIA.
Hcnonp3oBanue mnonaxonsmed (opmbl 3amucu  ACMCTBUTEIBHBIX UHCENT JUISl  pEHICHHS
MPaKTUYECKUX 3aJ1a4 U MPEJICTABIICHUS JaHHBIX.

Apudmerndecknii KOpeHb HaTypalbHOU cTeneHu. JlelcTBUs ¢ apu(pMEeTHIECKUMU KOPHIMHU
HaTypaJbHOW CTETECHHU.



CuHyC, KOCUHYC U TaHT'€HC YUCJIOBOIO0 apryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHT'€HC
YHUCIIOBOTO apryMeHTa.

YpaBHeHusi 1 HepaBeHCTBA
ToxmecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHMUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIbI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHCTBAa. MeTo MHTepBaoB.
Pemenwne nenpix u qpoOHO-PAMOHATLHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenue nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pelienne TpuroHoMeTprUUECKUX YpaBHEHHUN.

IIpuMmeHeHre ypaBHEHHI U HEPAaBEHCTB K PELICHMIO MAaTEMaTHYECKMX 3aJad WM 3aJad U3
Pa3IMYHBIX 00JIACTeH HAYKH U PeaIbHON KHU3HH.

DOYyHKUMH U TPAPUKHU
OyHnkuus, cnocoos 3ananus pynkuuu. ['paduk Gynkunu. Bzanmuo o6patHeie GpyHKINN.

OO6nactp omnpeneneHuss 1 MHOKECTBO 3HaueHuil Qpynkuuu. Hymun ¢pynkuuu. [IpomexyTku
3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

Crenennas (yHKIHS C HATypaJbHBIM U IIENBIM TOKa3aTeneM. EE cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOPHSI 71-0¥ CTETICHH.

TpuroHomeTrpuveckass OKpPY)XHOCTb, OIpPEICIIEHNEe TPUTOHOMETPHYECKUX  (YHKIMN
YHCJIOBOI'O apryMEHTA.

Hauaja MaTeMaTH4eCKOT0 aHAJIM3a

IlocnegoBaTenbHOCTH,  CIIOCOOBI  3aJaHMS  ITOCIEIOBaTEIbHOCTEH.  MOHOTOHHBIE
MIOCJIEAOBATEILHOCTH.

Apudmernueckass M reoMmeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOTrPECCHH.
dopmyna CIOXHBIX HPOLIEHTOB. Vcnoab3oBaHHE MPOTpeccUu AJIs PELIeHMs pealbHBIX 3a/ad
MPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JTOTHKA
MHoecTBO, onepaluuu Haja MHOXecTBaMHu. Jlnarpammbl Oinepa—BenHa. lIpuMenenune
TEOPETHUKO-MHOKECTBEHHOT'O anmapara JUisl OIMMCaHUs pPeajbHBbIX MPOLECCOB W SIBICHUH, NpPHU

peliCHUHU 3a/1a4 U3 ApYyIrux y‘IGGHBIX npeaAMCTOB.

Onpe,ueneHI/Ie, TeOpeMa, CJICACTBUEC, JOKA3aATCIILCTBO.



11 KJIACC
Yuciaa 1 BLIYMCTIEHUS
HarypanbHblie 1 nesnbie yucia. [IpuzHaku 1eIuMOoCTH 1EeIbIX YUCed.
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIECHH.
Jlorapu¢m yucna. JlecaTuuHble U HaTypaIbHbIE JIOTapU(PMBI.
YpaBHeHNsI U HEPABEHCTBA
[IpeoOpa3oBanue BbIpaXEHUH, COEPIKALUX JTOTapU(PMBI.
[TpeoOpa3oBaHue BbIpaXKEHHM, COIEPIKALTUX CTENEHH C PAllHOHATBHBIM MOKa3aTelIeM.
[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.
[TokazaTenpHBIC ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckune ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl JIMHEWHBIX ypaBHEHUU. PellieHne MpUKIAIHBIX 3a7ad C MMOMOIIbI CHUCTEMbI
JIMHEWHBIX YpaBHCHUH.

Cucremsl u COBOKYITHOCTH paliMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPaBCHCTB.

[IprMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHIO MATEMATHMYECKUX 3aJad U
3ajla4y U3 pa3IMuHbIX 00JacTell HAyKu U peabHOM JKU3HU.

DOYyHKUUH U TPAPUKH

Oyukuus. [lepuogmueckne  ¢ynkumu. IIpomMexxyTKn MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (yHKiuu. HaunOomnbiiee ¥ HaumMmeHblllee 3HaYeHHE (YHKIMU Ha
MIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rPaUKH.

[NoxazaTenbHas u orapudmudeckas GyHKIMH, UX CBOUCTBA U TPAPUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (yHKIMHA 711 UCCIEAOBaHMS MPOLIECCOB M 3aBHCHMOCTE,
KOTOpPBIE BO3HUKAIOT TP PEIICHUH 33]1a4 U3 APYTHX YUeOHBIX MPEIMETOB U peallbHOW YKHU3HH.

Hayana MaTeMaTH4eCKOr0 aHAJIU3a
HerepBIBHBIe (I)YHKI_II/II/I Merton HUHTCPBAJIOB JISI pCIICHUSA HCPABCHCTB.

[TpousBogHas ¢pyHkiuu. ['eomeTpuyeckuii 1 GU3NIECKUI CMBICI TPOU3BOTHOM.



[IpousBosHbIe 3MeMeHTapHBIX QyHKIUI. DOpMYIIbl HAX0XKICHUS MPOU3BOAHON CyMMBI,
MIPOM3BENICHHUS U YaCTHOTO (PYHKIIUH.

[Ipumenenne npou3BOAHON K UCCIEAOBAHNIO (PYHKIIMN HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxosxnenne HauOobIero 1 HAMMEHBIIETo 3HaYeHUs! (PYHKLIUU Ha OTpE3Ke.

[lpuMeHeHHe TPOW3BOJHONM JJIsl HAXOXKIACHUS HAWIYYIIETO0 PEHICHUS B TPUKIATHBIX
3aj1a4ax, sl OTpeIeNICHHs CKOPOCTH TPOLiecca, 3aJaHHOTO (POPMYJION HITH IpapUKOM.

IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuueckuii M (U3MYECKHH CMbICT. BBIUMCIeHHME HWHTErpana Mo
dbopmyite Herorona—JleliOHMIIA.
MNJIAHUPYEMBIE PE3YJIbTATBI
OcBoeHune yueOHOro nmpeaMeTa «MaTeMaTnka» JOKHO 00eCreuuBarh JOCTH)KEHHE Ha YPOBHE
CpeaHero o0Imero oOpa3oBaHUs CIEIYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJILTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JInaHOCTHBIE pPE3yJbTaThl OCBOEHHS MPOrpaMMbl yueOHOro mnpeamera «MaremaTuka»
XapaKTepU3yHOTCS:

I'paxx1aHCKOE BOCIIMTAHME:

c(OPMUPOBAHHOCTBHIO TPAKIAHCKOM MO3UIMH OOydaloIierocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 WIEHA POCCUHCKOIO OOIECTBA, MPEACTABICHUEM O MaTEMAaTHUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHM, MpoLenyp TIpaKIaHCKOro o0IIecTBa
(BBIOOpBL, OMPOCHI M Ip.), YMEHHEM B3aUMOJECHCTBOBATH C COLMUAIBHBIMU HMHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U HAa3HAYCHHEM.

HaTDHOTquCKoe BOCTIMTAHUC.

Cc(OPMHPOBAHHOCTHIO POCCUICKON TPasKJAHCKON HICHTUYHOCTH, YBAKECHUS K MIPOIIOMY U
HACTOSIIEMY POCCUHCKOW MAaTEMAaTHKHU, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSIM POCCUICKUX
MaTeMaTUKOB U POCCHUICKOW MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHKEHUN B
JIpYTHUX HayKaX, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEH pOCCHHCKOro Hapoaa; cHOopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIEHNUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HAyKH M JIeATENbHOCTHIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B IMOCTPOEHHUE
YCTOWYHBOTO Oy TyIIEro.

OCTETUYECKOE BOCITUTAHHUE:

JCTETUYECKUM  OTHOIIEHHMEM K MHUpY, BKJIIOYas  OICTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIIEHUH, PACCYXIECHUH; BOCIHPUMMUYUBOCTBIO K
MaTeMaTHYECKUM ACIIEKTaM pa3IMYHbIX BUIOB UCKYCCTBA.



DU3NYEeCKOE BOCIIUTAHHUE:

Cc(OPMHPOBAHHOCTHIO YMEHUS TPUMEHSITh MATEMAaTHYCCKIE 3HAHUS B HHTEPECcax 3I0POBOTO
U 0e30macHOro o0pasza >KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3I0POBBIO (3I0pOBOE
NUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHI U OTIBIXA, PEryJIsipHas (U3NUecKas aKTUBHOCTH);
(1)I/I3I/I‘ICCKOFO COBCPIICHCTBOBAHUA, npu 3aHATUAX CHOpTI/IBHO-O3I[OpOBI/ITCJ'IBHOI\/JI
JeSITETIbHOCTBIO.

TpynoBoe BOCIUTAHHE:

TOTOBHOCTBIO K TPY/ly, OCO3HAHWEM IIECHHOCTH TPYIOJIOOMS; MHTEPECOM K Pa3THUYHBIM
chepam mpodeccHOHATBEHON AESITENFHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPHUIIOKEHUSIMHU,
YMEHHEM COBEPINATh OCO3HAHHBIM BBIOOP Oyaymiei nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TIIJIaHBl, TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caM000pa30BaHMIO HAa IPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HANPaBICHHOCTH.

OKOJIOTHYECKOE BOCIIUTAHHE:

C(POPMHUPOBAHHOCTBIO HKOJOTMUECKOW KyJIbTyphbl, NOHUMAHUEM BIMAHUS COLHUAIIBHO-
DKOHOMUYECKUX IIPOLECCOB HAa COCTOSHUE INPUPOAHOM M COLMAIBHOM Cpebl, OCO3HAHHEM
rI00aJIbHOTO  XapakTepa  OSKOJIOTMYECKMX  IpoOjeM; OpHeHTauued Ha  IpUMEHEHue
MaTEeMaTUYECKUX 3HAHUU JUIS pPElleHUs 3a/1ad B 00JIaCTU OKPYXKAIOUIEH Cpe.pl, MIIaHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI IJIsl OKPY>KAIOILEH CPELIBI.

HGHHOCTI/I HayY4YHOI'O IMTO3HAHHA.

chopMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHUEM MaTeMaTHYeCKOW HAayKH Kak c(epsbl
YEJIOBCUCCKON JIESTEIBHOCTH, ITANOB €€ Pa3BUTUS M 3HAYMMOCTH JJISl Pa3BUTHUS [IMBUITA3AINH;
OBJIAJICHUEM SI3bIKOM MaTEMAaTUKU M MATEMAaTHYECKON KyJIbTYPOi KaK CpPEICTBOM MO3HAHMS MUDA;
TOTOBHOCTBIO OCYIIECTBIISTh MPOSKTHYIO U UCCIIE0BATEIbCKYIO ACATSIBHOCTD HHANBUIYAIBHO U
B TpyIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeamMeTHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMbI yueOHOTO mpeameTa «MartemaTukay
XapaKTePU3YOTCS OBJIAJEHUEM YHHUBEPCATbHBIMU HO3HABAMEIbHBIMU OCliCMEUSIMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCANbHbIMU — Pe2VIsmUHbIMU
oeticmeusimu.

1) Vnusepcanvnvlie noznasamenwvnuie oelicmaus, obecneyusaiom gopmuposanue 6a306b1x
KOCHUMUBHBIX NPOYecco8 00 uarowuxcs (0ceoenue Memooo8 NOSHAHUS OKPYHICAIouje20 Mupa,

npUMeHenUe 102U4eCcKUX, UCCIe008amenbCKUx onepayull, ymeHui pabomams ¢ uHgopmayuet).

ba3oBble Joruueckue IeUCTBHUSL:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC NMPU3HAKUM MaTEeMaTHUECKUX OOBEKTOB, MOHATHUH,
OTHOLICHUHA MEXay MOHATUAMM; (OPMYIHPOBATH OINpPEAEICHUsl IOHATUH; YyCTaHABIMBATh
CYILIECTBEHHBI MPU3HAK KiIacCU(PHUKAIMN, OCHOBAHUA Ui 0000IIEHUS U CPaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;



BOCIIPUHUMATh, (OPMYyJTUpPOBaTh U MPEOOpPa3OBBIBATH CYXKJICHHS: YTBEpAMUTEIbHBIE U
OoTpulaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

BBISIBIISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpeUns B (hakTax, JaHHBIX,
HAOIOJIEHUSAX U YTBEPXKACHUSX; MpeAsiaraTb KPUTEPUU JUIsl BBISIBICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUIL;

JlefaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUECHHH, YMO3AKJIFOUEHH 110 aHAJIOTUU;

MPOBOJIUTH CAMOCTOSITEJILHO J0KAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUU (MpsSMbIE U OT
MIPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, TPUBOAUTH MPUMEpPbl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYKJICHHS M BHIBOJIBI;

BbIOMpaTh crnoco0 pelieHus yuyeOHOW 3ajauM (CpaBHUBAThb HECKOJBKO BapHAHTOB pELLEHUS,
BbIOMpATh HanboJIee NOAXOAAIINH ¢ Y4ETOM CaMOCTOATENBHO BbIAEICHHBIX KPUTEPUEB).

ba3oBble nccaenoBaTeIbCKUE JEHCTBUA:

HCIIOJIb30BaTh BOMNPOCHl KAaK MCCIEAOBATEIbCKUN HHCTPYMEHT II03HaHUS; (HOPMYIHpPOBATh
BONPOCHL, (PUKCHUPYIOIIHE MPOTUBOpEUYUE, MpoOiIeMy, yCTaHABIUBATh HCKOMOE W JaHHOE,
(bopMHUpPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIUIO, MHEHHUE;

MPOBOAMUTH CAMOCTOSITENILHO CINIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIEAOBaHNE TI0 YCTaHOBICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, TMPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH
MEXy 00bEKTaMH, SIBICHUSMHU, POILIECCAMU;

CaMOCTOSITCIIEHO (pOpMYJIUPOBaTh OOOOIMICHUS ¥ BBIBOABI 10 pe3yJbTaTaM IPOBEIAEHHOTO
HAOIIO/ICHUS], UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MONYYEHHBIX Pe3ylIbTaTOB, BHIBOJAOB U
000011EeHNI];

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATH MPEANONIOKECHHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

PabGora ¢ nadopmarnueii:

BBISBJIATH ACPUIHUTHI WH(GOPMALMU, JAHHBIX, HEOOXOJMMBIX IJsi OTBETa HA BOIPOC U JUIS
peIIeHHs 3a/1a9H;

BBIOMPATh HH()OPMAITUIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh
Y HHTEPIIPETUPOBATH HH()OPMAIIHIO PA3IMIHBIX BUAOB U (POPM NpECTaBICHHUS;
CTPYKTYpPHUPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3iIMyHBIX (OpMax, HIUIIOCTPUPOBATH
rpadudecku;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vhusepcanvhvle KOMMYHUKAmMuHbwle Oeticmeus, 0becneuusarom chopmuposanHocmsy
COYUANLHBIX HABBIKOG 00YUAIOUUXCHL.

Oo1eHue:

BOCIIPUHUMATh ¥ (POPMYJIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSAMH U IETSIMH OOILICHHS;

SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX, JaBaTh

MOSICHEHHUS 110 XO/ly PELIEHHMs 3a/1a4yl, KOMMEHTUPOBATh NIOJyUYEHHBIH PE3yJIbTaT;

B X0/ 00CYXAeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOi TeMbl, TPoOIeMbl, periaeMon
3aJla4uM, BBICKA3bIBAaTh UJEH, HALICJICHHbIE HA MTOMCK PELIEHUS; COMOCTABIISTh CBOU CYXKICHUS C

CYKIEHUSIMU IPYIMX YYaCTHMKOB JUaJIora, OOHApyXKMBaTh pa3jiHyue M CXOJCTBO MO3UIIMIL; B

KOPPEKTHOH (popme hopMyIHpOBATH Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YNbTaThl PELICHUS 3a7a4d, OSKCIEPUMEHTAa, HCCIEIO0BAHMS, IIPOEKTa;

CaMOCTOSITEJIbHO BEIOMPATh (POPMAT BBHICTYIUIEHUS € YYETOM 3a]a4 MPE3EHTAUU 1 0COOEHHOCTEH

ayJIUTOPHH.



CoTpyIHHUYECTBO:

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHIAMBHYaTbHON paOOTHI MPU PEIICHUH
y‘-IC6HI)IX 3aaa4;, MNpUHUMATL LECJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATHL OPraHU3aIlMIO
COBMECTHOM pabOThI, pacmlpeiessTh BUIbl padOT, JOrOBapHBATHCS, OOCYKIATh Mpolecc U
pe3yJbTaT paboThl; 0000IIaTh MHEHUST HECKOJBKHX JIFOJICH;

Y4acTBOBATh B IPYNIIOBBIX OopMax paboThl (00CYKICHUSI, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBI»
n I/IHI)IC); BBITIOJIHATH CBOIO HaCThb pa60TBI 1 KOOPAUHHUPOBATE CBOU I[CﬁCTBHSI C JPpyruMHu 4JICHaAMH
KOMaH[Ibl; OIICHMBATh KAueCTBO CBOEr0 BKIaJa B OOMMHA TMPOAYKT TIO KPUTEPUSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecynamuensie oeticmsus, obecneyugarom Gopmuposarnue
CMBICIOBBIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopragu3anus:

COCTaBJIATh IUIAH, AJIFOPUTM pEIIeHUs 3aJlauM, BbIOMpATh CIOCOO pPELIEHUS C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OpMALINK.

CaMOKOHTpOJIb:

BJAJIeTh HABbIKAMM IIO3HABATEIbHOW PE(IEKCHMM KaK OCO3HAHUS COBEPUIAEMBIX JIEHCTBUHA U
MBICJIUTEJIBHBIX [IPOLIECCOB, X PE3yJIbTATOB; BIAAETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelieHus] MaTeMaTHYeCcKOoH 3a/1a4H;

npeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTH IIPU PCIICHUU 3a4a4U, BHOCUTb KOPPCKTHBLI
B JIEATEJILHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, AHHBIX, HAMIEHHBIX OLIMOOK, BBISIBIEHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LU U YCIOBUAM, OOBSICHATH MPUUNHBI TOCTUKEHUS WU
HEJIOCTHKCHHUS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY, JaBaTh OLEHKY IPUOOPETEHHOMY
OIIBITY.

NPEJMETHBIE PE3YJIbTATHI

OcBoenne yueOHOro Kypca «Anrebpa M Hayajla MaTeMaTUYECKOIO aHAIM3a» Ha YPOBHE
cpenHero oduiero oOpa3zoBaHUsl JOKHO OOECIeUNBATh JOCTUKEHHUE CIEAYIOIUX MPEIMETHBIX
00pa30oBaTeNbHBIX PE3YyJIbTATOB:
10 KJIACC

Yucia 1 BLIYUCICHUSA

OHGpHpOBaTB MOHATHUAMU: PALMOHAJIBHOC U HCﬁCTBHTeHBHOG YqHucCJo, OOBIKHOBEHHAS U
JCCATHYHAasA )Ip06b, IPOLCHTHI.

BoimonsaTs apI/I(bMeTI/I‘leCKI/Ie orcpanru C paliuOHAJIbHBIMHA U HeﬁCTBHTeHBHBIMH qucCJJiaMu.

BoinonusaTe npuOAMKEHHBIE BBIYUCIICHHUS, HWCIONB3Yys IpaBWiIa OKpYTJCHHs, JeJaTh
MIPUKUJIKY U OIICHKY Pe3yJIbTaTa BIYUCIICHUI.



OnepupoBaTh MOHATHSAMHU: CTENIEHb C LIEJIBIM IOKa3aTeseM; CTaHaapTHas (opma 3arucu
JEHCTBUTENBHOTO YHCiIa, KOPEHb HATYpPaJbHON CTENEeHM; MCIOJIb30BaTh MOAXOASIIYI0 (hopMy
3aIMCH NEUCTBUTEIIBHBIX YHCEII Ul PELICHUS IPAKTUYECKUX 3a/1a4 U IPEICTABICHUs JaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC U TAHI'€HC IPOM3BOJIBHOIO YIJIA; UCIIOJIb30BaTh
3aIUCh MMPOU3BOJILHOTO yTJIa Yepe3 00paTHbIE TPUTOHOMETPHUECKUE (DYHKITUH.

YPaBHeHI/IH H HEPABCHCTBA

OneprpoBaTh NOHATUAMHU: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO; LIEJ0€, PAllMOHAIBHOE,
MppalMOHATIFHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BoinonusaTe  mpeoOpa3oBaHMS ~— TPUTOHOMETPUYECKMX  BBIDAXKEHMH M peularhb
TPUTOHOMETPUYECKUE YPABHEHMUS.

BrmonasaTs Hp606p330BaHI/I${ OCJIbIX, PAOUMOHAIIBHBIX W HPPALlMOHAJIBbHBIX BBIpa}KCHI/Iﬁ u
peimiaTb OCHOBHBIC TUIIBI LCJIbIX, PALIMOHAJIBHBIX U UPPALITUOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

[IpuMeHATH ypaBHEHHs M HEPABEHCTBA JUIA PEIICHUS MaTeMaTUYeCKHUX 3a1ad U 3a7a4d U3
pa3IMyYHbIX o0JacTel HayKH U pealibHOM JKU3HU.

MOI[CHHpOBaTI) pCajIbHbIC CHUTyallMM Ha A3bIKC anre6pLI, COCTaBJISITb  BBIPAXKCHUA,
ypaBHEHHsI, HEpPaBEHCTBAa TI0 YCJIOBUIO 3a/ladyd, WCCICI0BATh IIOCTPOCHHBIC MOJCIU C
UCIIOJIb30BAHUEM arapaTa areopsl.

DYyHKUMH U TPAPUKHU

OnepupoBath NOHATUAMU: (PYHKIHSL, CIOCOOBI 3aJjaHus (PYHKIIMU, 00JIACTh ONpEACTICHUs U
MHO’KECTBO 3HaUeHUN QyHKIUH, rpa@uK GYHKINH, B3aUMHO 0OpaTHbIE (YHKIIUH.

OnepupoBaTh MOHATHIMHA: YETHOCTh U HEUETHOCTH (DYHKINH, HYJI (PYHKIIUH, TIPOMEKYTKH
3HAKOIIOCTOSHCTBA.

Hcnonbs3oBath rpaduku GyHKUUN A1 peLICHUS] YpaBHEHHI.

CrpoutTh W yuTaTh rpapuky JTUHEHHON (DYHKUMHU, KBaJpaTUYHOM (YHKIIMH, CTENEHHOU
(YHKIINU C LENbIM MTOKa3aTeIeM.

Hcnonb3oBate rpaduku GyHKIMHA JUIs MCCIeIOBaHUS IMPOLECCOB U 3aBHCUMOCTEH mIpu
pelIeHnn 3a/ad U3 JPYyrux y4uyeOHBIX NPEIMETOB M peajbHOW JKM3HU; BBIpaXKaTh (popmyiamMu
3aBHCHUMOCTH MEXKIY BEJIMYNHAMHU.

Hauaja MmaTeMaTH4eCKOT0 aHAJIN3a

OHepPIpOBaTB IHNOHATHUAMU. TIOCICIOBATCIBHOCTD, apI/I(i)MeTI/I'-IeCKaSI U TeoMCTpHUUCCKad
IPOTPECCHH.

OnepupoBarh MOHATHAMHU: OECKOHEYHO yObIBarOIasi reOMeTpruYecKas Mporpeccus, cymma
0eCKOHEYHO yOBIBAIOIIEH T€OMETPHUYECKOM MTPOTPECCHH.

SaHaBaTL MMOCJICAOBATCIIBHOCTHU PA3JIMYHBIMHA CII0CO0aMH.



Vcnonb30BaTh CBOWMCTBA MOCCIOBATEIBHOCTEH M MPOTPECCHU JUIS PEIICHHS PeabHBIX
3aj1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA
OHepI/IpOBaTL IMMOHATHUAMU: MHOKCCTBO, OIICpallii HaJl MHOXKXCCTBAMU.

Hcrnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIH aIlliapar JJisl ONIUCAHUS PEAJIbHBIX IIPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 JIPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSIMH: OTIPEJIEIICHUE, TEOPEMa, CIECTBUE, JOKA3aTEIbCTRO.
11 KJIACC
Yucia 1 BLIYUCICHUSA

OHepI/IpOBaTL MOHATUAMU: HATYpPAJIIBHOC, MLCJIOC YHUCIO, HCIOJb30BATh IMPU3HAKU
JACIIMMOCTHU LCJIbIX YHUCCII, PA3JIOKCHHUE YUCJIa Ha IMTPOCTBIC MHOXUTCIIN JI PCUHICHUA 3a1a4.

OnepupoBatrh MOHATHEM: CTEIIEHb C PALIMOHAJILHBIM [T0OKA3aTEIIEM.

OnepupoBaTh NOHATUSAMHU: JOTapu(pM YUCIa, JECITUYHbIE U HATypalbHbIC JOTapU(MBbI.

YpaBHeHHS U HEPABEHCTBA

[TpumensTh CBOMCTBA  CTENEHW Ui [peoOpa3oBaHUs  BBIPAKEHHM;  ONEpUpOBAThH
MOHATHUAMUA: ITOKA3aTCIIbHOC YPABHCHUEC U HCPABCHCTBO, PCHIATE OCHOBHBIC THIIBI ITIOKA3aTCJIbHBIX
YPaBHEHUI U HEPABEHCTB.

BreimonasaTe mpeoOpa3oBaHUs BBIpAKEHUN, COJEPXKAIMUX JIOTapu(MBI; OMepUpoOBaTh
MNOHATHAMM: JIOTapU(PMHUYECKOE YpaBHEHHE W HEPABEHCTBO; pELIaTb OCHOBHBIE THIIBI
Jorapu(pMUUECKUX YpaBHEHUHM U HEPABEHCTB.

Haxonuts pemienust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pEIleHUE; UCI0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PELICHUS IPAKTUYECKUX 3a1a4.

Haxonute penieHus npoCTEHIINX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPAaBHEHHU U
HEPaBEHCTB.

MO,Z[CJ'II/IpOBaTL pCaIbHbIC CUTyallUM Ha A3bIKC anre6pLI, COCTaBJISITh  BBIPAXKCHUA,
YpaBHCHUS, HCPABCHCTBA U CUCTEMBI 110 YCJIOBUIO 3ada4U, UCCICA0BATH ITOCTPOCHHBIC MOJCIN C
HCIIOJIb30BAHUEM allliaparta anre6pbl.

DOYyHKUMH U TPAaPUKH
OnepupoBaTh MOHATHAMM: epuoandeckass (QYHKIUS, MPOMEKYTKH MOHOTOHHOCTH

(GYHKINHU, TOUKA SKCTpeMyMa (DyHKIMH, HauOoJsiblliee MU HauMEHblee 3HaueHHs (YHKUUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUISl HcCie10BaHusl QYyHKIUH, 3a1aHHOM rpa@uKoMm.



OnepupoBaTh  MOHATHAMHU:  TpauKM  TOKa3aTeNbHOM,  JorapuMuyeckoil  u
TPUTOHOMETPHUUYECKUX (PyHKUIMN; n300pakaTh UX Ha KOOPAMHATHOM MJIOCKOCTH U MCIIOIb30BAaTh
JUISl pEIIEHUs] yPAaBHEHUN 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKM JMHEHHBIX YpaBHEHUH W
MCIOJIb30BATh UX I PEILIEHUS] CUCTEMBbI JINHEHHBIX YpaBHEHUII.

Hcnons3oBate rpaduku (GyHKIUN Ui WCCIEAOBAHUS IPOIECCOB U 3aBUCHUMOCTEH U3
JIPYTUX Y4EOHBIX TUCIUILINH.

Hauyaja MmaTeMaTH4eCcKOro aHaJu3a

OnepupoBath NOHATHAMU: HETIPEPbIBHAS (DYHKIUS; TPOU3BOHAS (PYHKIMH; UCIIOIb30BaTh
reoMeTpHUYECKUil U (PU3NYECKUN CMBICI IPOU3BOIHOMN /IS peIlIeHHs 3a/1ay.

Haxoauth mpou3BOJHBIE 3JIEMEHTApHbIX (DYHKUWN, BBIYUCIATH MPOU3BOIHBIC CYMMBI,
MIPOM3BEICHUS, YACTHOTO (DYHKITHHA.

Hcnonp30BaTh MPOU3ZBOJMHYIO JUIS HCCIEAOBaHUS (YHKIMM HA MOHOTOHHOCTH H
AKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIEIOBAHUS K MIOCTPOCHUIO TPA(UKOB.

Hcmons30BaTh MMPOU3BOAHYIO JJIA HAXOXKACHUA HAWJIYUIICTO PCHICHUSA B IPUKIAJIHBIX, B
TOM 4YHUCJIC COIMAJIbHO-OKOHOMMYCCKHX, 3aJadax.

OmnepupoBaTh MOHATHAMH: IE€PBOOOpa3sHas W HMHTETPal; IMOHUMATh T€OMETPUUCCKHHA M
(bu3nUecKuii CMBICT HHTETpaa.

Haxonuth mepBooOpa3Hble dJIeMEHTApHBIX (DYHKIIMIA, BBIUUCIATH UHTErpal mo (opmyse
Herorona—JleiiOumniza.

Pemrats MNPUKIAAHBIC 3ala4i, B TOM YHUCJIC COLMAIBHO-3KOHOMUYCCKOTO U (1)I/I3I/I‘-ICCKOFO
XapakTepa, CpeACTBAMU MATEMATUYCCKOI'O aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHMe pa3ziesioB ¥ TeM NpOrpaMMbl KomuecTtBo yacos OnekTpoHHbBIe (L{U(POBLIe) 0Opa3oBaTeTbHbIE
n/m Bcero| KoHTposbHbIE pecypcel
paboThI
1 MHOXXeCTBa pallMOHA/IbHBIX U [IeHCTBUTE/IbHBIX urces. PaljuoHanibHbie 14 1 bubmoTeka LIOK
ypaBHEHHsI Y HepaBeHCTBa https://m.edsoo.ru/1568aba3
2 ®yukumu U rpaduku. CTerneHsb C Lie/bIM M0KasaTtesneM 6 bubmioTeka LIOK
https://m.edsoo.ru/1568aba3
3 ApudmeTrueckrii KopeHb N—0 cTerneHu. VppaljoHanbHble ypaBHEHUs U 18 1 bubmioreka LIOK
HepaBeHCTBa https://m.edsoo.ru/1568aba3
4 @opMyJibl TPUTOHOMETPUN. TpUrOHOMeTpUYeCcKre ypaBHeHUs 22 1 bubmioTteka LIOK
https://m.edsoo.ru/1568aba3
5 [Toce0BaTe/IBHOCTU U IIPOTPeCCUU 5 bubmmoreka LIOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpEHUe, 0600IIIeHHe, CUCTEMATH3AIIHS 3HAHUH 3 1 bubmmoreka IIOK
https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4
11 KJIACC
Ne HanmeHoBaHue pas/ziesioB ¥ TeM NpOrpaMMbl KomnuectBo yacos OnekTpoHHbIe (LIU(PPOBLIE)
/11 Bcero KOHTPOJII::HLIE 06pa3OBaTEHbeIe pecypcChl
paboThi
1 CreneHb C paljMoHabHBIM NOKa3aresneM. [TokasarenbHas QyHKLMS. 12 1 Bubmoreka IIOK
[Toka3saTesnbHble YpaBHEHUS] U HEPaBEHCTBa https://m.edsoo.ru/f11c4afd
2 Jlorapudmuueckas ¢pyHkus. Jlorapupmuyeckre ypaBHeHUs U HepaBeHCTBa | 12 bubmioTeka 1IOK
https://m.edsoo.ru/f11c4afd
3 TpuroHomeTpryeckre GyHKLMU U UX rpadvky. TpuroHomeTpuueckue 9 1 Bubmioreka IIOK
HepaBeHCTBa https://m.edsoo.ru/f11c4afd
4 ITpou3sBogHas. [IpumeHeHUe TPOX3BOHOU 24 1 bubmmoreka LIOK
https://m.edsoo.ru/f11c4afd
5 WHTerpasn v ero nprumMeHeHuUs 9 bubmmoreka LIOK
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Ne HaunmeHoBaHue pa3/ziesioB ¥ TeM NPOrpaMMbl
/m

KonmuectBo uacoB

OneKTpoHHbIe (IU(PPOBLIE)

Bcero| KoHTpoJ/ibHBIE o6pa3soBare/ibHbIe PeCypChl
paboThI
https://m.edsoo.ru/f11c4afd
6 Cucrembl ypaBHeHUH 12 1 bubmoreka [IOK
https://m.edsoo.ru/f11c4afd
7 HarypanbHble ¥ 1je/ible yucia 6 bubmmoreka LIOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpEHME, 0000IIIEHHE, CUCTEMATH3ALUS 3HAHUH 18 2 bubmmoreka IIOK
https://m.edsoo.ru/f11c4afd
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6
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