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Pazgen 1. IOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO AHAIHU3a»
6azoBoro ypoBHs ais oOyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCY/IapCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa CPEAHEro oOuiero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MUPOBBIX TPEeOOBaHWM, MPEABABIAEMBIX K MaTeMaTHYECKOMY O0Opa30BaHUIO, U
TpaIuIMid poccUiickoro oOpa3oBanus. Peamm3anusi mporpamMMbl 00eCIEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HEIIPCPLIBHOT'O
0o0pa3oBaHusl, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TI03HABATEILHOTO pPAa3BUTHUS
JUYHOCTH 00YyJaIOIUXCsl.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa W Hayalla MareMaTHYeCKOTO aHalIM3a» SBIETCS OJHUM M3 Hamboliee
3HAYUMBIX B TPOTpamMMe CTapIIeH IIKOJBI, MOCKOJIBKY, C OJHOH CTOPOHBI, OH O0CCIIeUYuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3y4eHHs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (QOpPMHUpPYET JIOTHUYECKOE M aOCTPAKTHOE MBIIUIEHUE Y4YallluXcd Ha YpPOBHE,
HEO0OXOIMMOM JIJIs1 0OCBOCHHUS KYpCOB MH(POPMATHKH, OOIIIECTBO3HAHMS, UCTOPHH, CIIOBECHOCTH. B
pamMKax JJaHHOTO Kypca ydJaliuecs OBJIaJIeBAIOT YHUBEPCAIBHBIM S36IKOM COBPEMEHHOW HayKH,
KoTopas (opMyJIupyeT CBOM JIOCTHXKEHUSI B MaTeMaTU4ecKoil popme.

Kypc anreOpbl u Havanm MaTeMaTHYEeCKOTO aHAIN3a 3aKJIa/(bIBA€T OCHOBY VIS YCIICITHOTO
OBJIAICHUS 3aKOHAMU (1)I/I?>I/IKI/I, XHUMHH, 6PIOJIOFI/IH, IIOHUMAHUA OCHOBHBIX TeH)IeHHI/Iﬁ 3KOHOMHKHN
U OOIIECTBEHHON JKU3HU, TIO3BOJSET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(MPOBBIX U
KOMTIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJH30BaTh WX B TOBCEIHEBHOH XM3HU. B Toxke
BpeMsi OBJIaZiIcHUE aOCTPaKTHBIMU M JIOTUYECKH CTPOTMMH MaTEMaTHYECKUMHU KOHCTPYKIUSMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTUHHOCTH YTBEPXKICHHS,
WCIIOJIb30BaTh O0O0OIIEHNE M KOHKPETHU3AIMio, a0CTparupoBaHWE M aHAIOTHIO, (GopmMupyer
KpPEaTUBHOE W KPUTHYECKOE MBIIIICHHE. B Xo/le n3ydeHus anreOpsl M Hadajl MaTeMaTHIecKoTro
aHaM3a B CTapIIei MIKOJIC ydJalluecs MOJYYaloT HOBBIM OTBIT PEIICHUS MPHUKIAIHBIX 3aiad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOCHUSI ~MAaTEMaTHYECKMX MOJEJICH pealbHbIX CUTyalllid |
WHTCPIPETAIIMA  TIOJYYCHHBIX PEHICHHWH, 3HAKOMATCS C MpPUMEpaMHU  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MpPUPOJE, HayKe W B HUCKYCCTBE, C BBLIAIONIMMHUCS MaTEeMAaTUYCCKUMU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc o6namaeT 3HaYMTEIBHBIM BOCITUTATEIBHBIM TIOTEHIIMATIOM, KOTOPBIHA peain3yeTcst Kak
gyepe3 yueOHbI MaTepHuall, ClIoCOOCTBYIOINN (GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuduky ydeOHOW NesTeIbHOCTH, TPEOYIOIIeH CaMOCTOSITEIBHOCTH, aKKypaTHOCTH,
MPOJIOJDKUTEILHON KOHIICHTPAIIMM BHUMAHHS U OTBETCTBEHHOCTH 3 MOJTyYCHHBIH pe3yibTar.

B ocHoBe Meromuku oOyueHHs anreOpe M HadallaM MaTEeMaTH4eCKOTO aHAlln3a JICKUT
JeSTEITbHOCTHBIN MIPUHIUT 00yUCHHUSI.

CtpykTypa Kypca «Anredpa u Havajaa MaTeMaTUYeCKOTO aHAJIN3a» BKIIFOYAET CIICIYIONIHE
COJIepXKATeIbHO-METOIMYECKUe JHHUU: «Uucrna W BelUUCIHCHUN», «DyHKIMH W TpapuKuy,
«YpaBHEHHUS U HEpaBeHCTBa», «Hauana maremMaTudeckoro aHanuza», «MHOXKeCTBa U JIOTHUKay.
Bce ocHOBHBIE coaepKaTeNbHO-METOJAUYECKUE JIMHUU HM3Y4YarOTCS Ha MPOTSHKEHUH JBYX JIET
oOyueHusi B cTapiiell IIKoJie, €CTECTBEHHO JAOMOIHSAA IPYr ApYyra U MOCTENEHHO HACHIIASCh
HOBBIMH TEMaMU | pa3jenamu. JJaHHbINH Kypc SBISETCS MHTETPATUBHBIM, TOCKOIBKY 00bEeINHSET
B cebe colep)kaHWe HECKOJIbKUX MaTeMaTHUeCKUX AUCIMIUIUH: anredpa, TPUTOHOMETPUS,
MaTeMaTHYeCKHU aHaIu3, TeOpHUs MHOXKECTB U JAp. [lo Mepe Toro Kak ydaiuecs: OBiIaIeBaloT BCE
0onee IIMPOKMM MATEMATUYECKUM ammapaToM, Yy HHUX TMOCIeIoBaTeNbHO (opMHpyeTcs u
COBEPIIIEHCTBYETCSI YMEHHUE CTPOUTHh MAaTEeMAaTUYECKYIO MOJIEb PEeaTbHOM CUTYallud, IPUMEHSTh
3HAHUS, TIOJYYCHHBIE B Kypce «Anrebpa W Hauajga MaTEeMaTHYECKOTO aHAJH3ay, JUIS PelleHUs



CaMOCTOSITENIbHO C(POPMYIMPOBAHHONW MaTEeMaTUYECKOW 3alayd, a 3aTeM HHTEPIPETHPOBATH
IIOJIY4CHHBIN pe3ysbTar.

ConepxaTenbHO-MeTOAMYEeCKast TUHUS «HHUCa U BBIYHUCIICHUSD 3aBepiIaeT OPMUPOBAHUE
HABBIKOB HCIIOJIb30BaHUS JICHCTBUTENIBHBIX YHCEN, KOTOpPOE ObUIO HAaYaTO B OCHOBHOM mIkoisie. B
cTapiieil mKkojie ocoboe BHUMaHUE yAeseTcs (OPMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HAaBBIKOB, BKJIIOYAIOIIUX B CE0SI MCIIOJIb30BAaHHE PA3IMYHBIX (DOPM 3arucu ACHCTBUTEIHLHOTO
4lCclla, YMEHUE pPAallMOHAJIbHO BBINOJHATH JNEHCTBHUS C HUMM, JA€JIaThb IPUKHUJIKY, OLIEHUBAThb
pesynbrar. OOydaromuecss MOMYy4Yar0T HAaBBIKM MPUOMMKEHHBIX BBIYUCICHHUH, BBIIOJHEHUS
JIEWCTBUH C YHMCIaMHM, 3alMCAaHHBIMH B CTaHJAPTHON (hopMe, MCIOJIB30BAHUS MAaTEMaTHYECKHX
KOHCTaHT, OLICHUBAHUS YUCIIOBBIX BbIPAXKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAIN3yeTCs Ha IMPOTSHKEHUM BCEro OOydeHUs B
CTapuiel IIKoJie, TMOCKOJIbKY B KaXXJIOM pas3feiie MporpaMMmbl MPEAYCMOTPEHO pEIIEHHE
COOTBETCTBYIOIINX 3a/a4. OOyuarouuecs: OBIaIeBalOT PA3IMYHBIMU METOJIaMHU PELICHUS LIETIbIX,
paloHaIbHBIX, UPPALIUOHATIBHBIX, IOKA3aTEJIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loylyueHHbIe yMEHUS UCIOJIB3YIOTCS MIPU UCCIEI0BAHUN
(GYHKIMI C MOMOUIBIO MPOU3BOJHOM, PEIIEHWH MPUKIATHBIX 3aJad M 3ajjad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkuu. [lanHas copepkarenbHas JUHUS BKIIOYAET B
cebs Taxke (opMUPOBaHKHE YMEHHI BBITIOJIHATE pacuéThl O popMmyram, MpeoOpa3oBaHus EbIX,
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHMM, a TaKKe BBIPAKEHUH,
CoJlepKalluX CTeNneHu H Jjorapudmel. braromaps wu3ydeHuio anredpandeckoro marepuaia
MIPOUCXOUT JalbHENIIee pa3BUTHE AJITOPUTMHUUYECKOTO U aOCTPAKTHOTO MBIIUICHUS yJallluXxcs,
(GbopMUpYIOTCS HAaBBIKM JEAYKTUBHBIX pPAacCyKJIE€HUH, pabOTbl C CHUMBOJBHBIMU (hOpMaMH,
MIpe/ICTaBICHHs] 3aKOHOMEPHOCTEN M 3aBHUCHUMOCTEH B BHJI€ PaBEHCTB M HEpaBEHCTB. Ainredpa
npeniaraeT 3GGeKTUBHbIE HHCTPYMEHTHI JUIsl PELLIEHUs! MPAKTUYECKUX M €CTECTBEHHO-HAaYYHBIX
3a/1a4, HarJIs1HO AEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-mMeroanueckass JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaercs ¢
JOPYTUMU JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T MOCJIEI0BATEIbHOCTh U3YyUEHUS
Marepuaia. M3ydeHne CTeneHHOM, moKa3aTeabHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUUECKHUX
(GyHKIMM, WX CBOMCTB W rpadMKOB, UCIOJIb30BaHUE (YHKUUN A peuIeHHs 3aaad U3 APYrux
y4eOHBIX MPEMETOB U PEAIbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAIU30M, TaK U
C pelleHueM ypaBHEeHUH 1 HepaBeHCTB. [Ipu 3ToM Goiblioe BHUMaHUE yaeseTcst GOPMUPOBAHUIO
yYMEHHS BbIpaXaTb (opMyJaMu 3aBUCHMOCTH MEXK]Y Pa3jIMUYHbIMH BETUYMHAMH, HCCIEI0BATH
MoJiyueHHbIe (PYHKIMH, CTPOUTH UX Tpaduku. MaTepuain 3Tol coaepikaTeabHO# JIMHUN HalleleH
Ha pa3BUTUE YMEHUN U HAaBBIKOB, MO3BOJISIIOLIIMX BBIPAKATH 3aBUCUMOCTH MEXAY BEJIMUMHAMU B
pasIuuHON (opMe: aHATUTHIECKOU, rpaduueckoil u cioBecHO. Ero m3ydeHue crocoOCTByeT
Pa3BUTHUIO ANTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHI0O U KOHKpETHU3allnH,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana maTeMaTHYECKOTrO aHaIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIupuTh KPYr Kak MaTeMaTHYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00y4aromuMcs, Y
KOTOPBIX MOSBISETCS BO3MOKHOCTh UCCIIEIOBaTh U CTPOUTH Ipapukul GyHKIUH, ONpeaesaTh ux
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIYUCIAThH IJIOMAAn GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOPEHHs NpouLeccoB. JlaHHas copaep)KaTenbHas JMHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHMSI MAaTEMaTHYECKUX MOJENEH pEalbHbIX CHUTyallMi, HaXO0KIEHUs
HAaWIY4lIEro pPELIeHUs B MNPHUKJIAIHBIX, B TOM YHCJIE COLHUAIBHO-DPKOHOMHYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMHM MaTE€MaTMUYECKOI'O aHallu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTIO,
(opMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUIEHUS, (POPMHPOBAHUIO YMEHHUI pacro3HaBaTh
MIPOSIBJICHUS] 3aKOHOB MaTeMaTUKHU B HayKe, TEXHUKE M HcKyccTBe. OOyuarouiyecs y3HaIOT O
BBIJIAIOLIMXCS pe3yNbTaTaX, MOJIyY€HHBIX B X0JI€ pa3BUTHS MaTEMATUKH KaK HAyKH, U UX aBTOpax.

ConepxaTtenpHO-MEeTOANYECKAs JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIILIEHA
JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE ITPEICTABICHHSI IIPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH M IpeJylaratoT Hauboyiee YHUBEPCAIbHBIN S3bIK, 00BEeIUHSIOMNI



BCE pa3leiabl MaTeMaTHMKU M €€ INPUIOKEHHUM, OHM CBSA3BIBAIOT pPa3Hble MaTEMAaTUYECKUE
JUCUMIUIMHBL B eauHoe 1enoe. [loaToMy BaKHO JaThb BO3MOYKHOCTBH UIKOJIBHUKY IIOHMMATh
TEOPETUKO-MHOXKECTBEHHBIN S3BIK COBPEMEHHOW MAaTeMaTUKM M UCIOJb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Havana MaTeMaTHUYeCKOTO aHAJIM3a» MPHUCYTCTBYIOT TAKXKe OCHOBBI
MaTeMaTHYeCKOTO MOJICITMPOBAHNUS, KOTOpBIE TPH3BAaHBI C(HOPMHUPOBATH HABBIKH MOCTPOCHHS
MoJieNiel peabHbIX CUTYallUl, UCCIEIOBAaHUS 3TUX MOJENIEH ¢ IMOMOIIbIO annapaTta ajreOpsl u
MaTeMaTHYECKOI0 aHajiu3a M MHTEPHpPETAluy IOJYyYEHHBIX pe3ynbTaToB. Takue 3agaHus
BIUIETEHBbl B KaXK/IbIl M3 pa3[esioB IMPOrpaMMbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
HCIOJIb3YETCs Ui peLIeHUs MPUKIaIHbIX 3a1a4. [Ipu pemennn peaabHbIX MPAKTHUECKUX 3a/1ad
yuyaliuecss — pa3BMBAIOT  HAOIIONATENILHOCTb,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIb30BaTh aHAJIOTHMI0, 0000LaTh M KOHKPETU3HPOBATh MpPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB DEILIEHUS NPUKIAJAHBIX 3ajad OpraHU3yercs B
Ipolecce U3y4eHUs BCeX TEM Kypca «Anredpa U Hauasla MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

B yueOHOM niaHe Ha M3ydeHHe Kypca anreOpbl 1 Haual MaTeMAaTHYECKOTO aHalIu3a Ha 0a30BOM
YPOBHE OTBOUTCS 2 yaca B Hezemro B 10 kiacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a aBa
roga ooyuenust — 170 gacos.



Paznen 2. COAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECATHYHBIC POOH, MPOIEHTHI, OECKOHEUHBIC
nepuoAnYeckue  apoobu. ApudMeTuueckwe Omnepandd ¢ PalMOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUd. [Ipumenenue apoOeil M NPOIEHTOB JJIsl PEHICHUS
MIPUKIIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHble uncia. PanmoHanbHble W HMppalMOHAIbHBIE uucia. Apudmernyeckue
ornepauuu ¢ AeUCTBUTEIbHBIMU yHciiaMu. [IpubnuxénHple BHIYMCIEHUS, PAaBUIa OKPYIJICHMUS,
MPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp c menbiM mnokasareneM. CranmapTHas ¢opma 3amucu JACHUCTBUTEIBHOTO YHCIA.
Hcnonb3oBanue mnoaxonsdmie ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 33734 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHON cTeneHu. JlelcTBuUsS ¢ apupMeTHUEeCKUMU
KOpHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyC, KOCUHYC W TaHT€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO ApTyMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBanure TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKHE
(bopMyIIBL.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pellieHrne HepaBeHCTBA. MeTO 1 HHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanvoHagbHBIX YPAaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpuMeHeHne ypaBHEHMII M HEPABEHCTB K PEIIECHUI0O MAaT€MAaTHYECKHMX 3a7ad U 3a1ad W3
pa3IMYHBIX 00JIacCTel HAYKU U PEATbHON KU3HH.

DYyHKUUM U TPaPUKU

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacTh omnpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIEC U HEUETHBIE (PYHKIUU.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zarenaeMm. EE cBoiictBa u rpaduk.
CaoiicTBa u rpaduk KOpHS N-0H CTEIIECHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Hayana maTteMaTn4ecKkoro aHajaimsa

[locnenoBarenpHOCTH,  CHOCOOBI  3aaHUsl  TOCJIENOBATENIbHOCTEH.  MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

Apudmernueckas W TreoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reomerpuyeckas nporpeccus. CyMMa OECKOHEYHO YOBIBaroIIel reoMeTpUYeCcKON MPOrpecCcHy.
dopmyna CIO0XHBIX IMPOLEHTOB. Mcnonp3oBaHMe MpOrpeccuM A PEIIEHUs PEalbHBIX 3a4ady
IIPUKIIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanuu Haja MHoOXecTBamu. Jnarpammel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO almapara AJs ONMCAHMs PEaJbHBIX IPOLECCOB U SIBICHW, NpHU
peleHn! 3aa4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenne, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.



11 KJIACC

Yuciaa ¥ BbIYMCTICHUS

HarypaneHbie u nensie yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAJIBHBIM MOKa3areneM. CBOMCTBA CTEIIECHH.

Jlorapudm uucna. [lecaTHaHbIe U HATYypaIbHBIC JOTAPU(MBI.

YpaBHeHusi 1 HepaBeHCTBA

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIMX JIOTAPUPMBI.

[IpeoOpazoBaHne BBIpaKEHHIA, COACPIKALINX CTENIEHN C PAIOHAILHBIM TIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PerneHue NmpukIagHbIX 3a7ad € MOMOUIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHnre ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMaTHYECKUX 3ajad U
3a]1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TPaQUKH

Oynkuus. [lepuonuveckne  QynHkumu. IIpoMexyTkn MOHOTOHHOCTH  (YHKIIHU.
Makcumymbl 1 MUHUMYMBbI (GyHKIMH. HaunOosbliee ¥ HavMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpaUKH.

Hcnonws3oBanne rpadukoB GyHKIUH AJ1 pEIICHUS] YPAaBHEHHUHN U IMHEUHBIX CUCTEM.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIEIOBAHUS TPOILECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX MPEIMETOB U pealbHON KU3HMU.

Hayana maTteMaTH4ecKoro aHajaim3a

HenpepriBabie ¢pyHKIME. MeToa HHTEPBAJIOB JJ1s pEIICHHs] HEPAaBEHCTB.

[IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TPOU3BOHOM.

[IpousBonubie 3neMeHTapHBIX GyHKIHMH. DOPMYNbl HAXO0XKACHUS MPOU3BOJIHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUHA.

[IpumeHeHne MPOU3BOAHON K UCCIIEOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBL.
Haxoxaenrne HaubombIIero 1 HaMMEHbBILEro 3HaYeHHs] YHKIIUU Ha OTPE3KE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/1avax, Ajs OonpeAeseHUs] CKOPOCTH IMpolLiecca, 3a1laHHOT0 GopMyIoil uiu rpadukoMm.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wurerpan, ero reoMmerpuueckuid u (uU3MYECKUN CMBICT. BblunciieHne uHTErpasa o
¢dbopmyne Herorona—IJleiiOHuna.



Pazgen 3. INTAHUPYEMBIE PE3YJIBTATbBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOECIeYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHMsA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yJAbTAaThl OCBOCHHUSI NPOrpaMMmbl yueOHOro mpeamera «MaremaTuka
XapaKTepU3YIOTCS:

I'paxxraHCKO€ BOCIIUTAaHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOW TO3UIIMM OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WJI€HAa POCCHUHCKOTO OOIIEeCcTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3JMYHBIX CTPYKTYp, SIBICHHH, MPOLENYyp TPaKJaHCKOTO oOIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMATBHBIMH HHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAUCHHUEM.

[TarpuoTrdeckoe BOCIIMTaHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKON IPa’kJaHCKOM MIEHTUYHOCTH, YBaKEHHUS K IPOIIIOMY U
HACTOSIIEMY POCCUHCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSM POCCHUHUCKHUX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO ATUX TOCTHKEHHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JNOCTH>KEHUM HAyKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIA/a B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PEIICHUH, pPaCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYE€CKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHMsSI NIPUMEHSTh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax
310pOBOro M Oe3omacHoro oOpasza U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHITUAX CIIOPTUBHO-03A0POBUTEIHHON
NEeSATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHONM JEeSITEeNFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP Oyayleil nmpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUH
MPAKTUYECKUX 33J1a4 MaTEMaTUYeCKOW HallPaBJIE€HHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHYECKUX  MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU IS PelIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH Cpelbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH WX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

lenHOCTH Hay4YHOTO MO3HAHUS:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKH Kak chepbl
YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3sBUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOM KyJIbTYPOU KaK CPEACTBOM ITO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IE€ATEIbHOCTh MHIUBHIYAJILHO
U B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBLIMU — OeUCMBUAMY, — YHUBEPCATIbHBIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, YMeHuti pabomams ¢ uH@opmayuel).

bazoBsie tornyeckue AeMCTBUS:

® BBISBIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATH CYIICCTBEHHBIN MPU3HAK KIACCHU(UKAIIUN, OCHOBAHHUS JIJIs1 0000IICHUS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (POPMYIUPOBATH W MPEOOPA3OBHIBATh CYKJICHUS: YTBEPAUTEIbHBIC U
OTpHUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUYEHHUI TI0 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSITENIHHO JOKAa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh crocoO pemieHus y4eOHOM 3afauu (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITEIBHO BBIJICIIEHHBIX
KPUTEPHUEB).

bazoBblie uccnenoBarensckue AeMCTBUS:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopmMynupoBaTh BOMPOCH], (UKCUPYIOLIUE MTPOTUBOPEUHUE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTUPOBATH CBOIO IO3UIIHUIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIECJOBaHHE IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKkoro oO0BbeKTa, SBICHUS, IIpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

e caMOoCTOATENbHO (opMynupoBaTh O0O0OOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [POTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIBUTAThH MPEATNOJIOKEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueit:

® BBIABIATH JeUIUTH WH(MOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUTS PEIICHUS 3a/1a9H;



BbIOMpaTh MH(POPMAIMI0 H3 HCTOYHHKOB pA3UYHBIX THIIOB, aHAJIW3UPOBATH,
CHCTEMaTH3UpPOBAaTh U HWHTEPIPETHUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (HOpM
MIPECTABICHHUS;

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3iuyHbIX (opmax,
WJLTIOCTPUPOBATH IPahUIecKu;

OIICHUBATh HAAEKHOCTh HMH(POPMAIUM 10 CaMOCTOSITEIBHO C(OPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMYyHUKamueHole Oelicmeus, 00ecnewusaom chopmuposanHocms
COYUANBLHBIX HABLIKOS 00YUAIOUWUXCSL.
O01enue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIPaKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHMs 3ajaul, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0JIe 00CYX/IeHHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKAaeMOM TEMBI, IPOOIIEMBI,
pelaeMoi 3a1auu, BbICKa3bIBATh UJEH, HAIICJIEHHBIE HA TIOUCK PEIIEHUS; COMIOCTaBIATh
CBOM CYXKJIEHUS C CYXKJICHUSIMHU JPYTUX YIYACTHUKOB JIMajnora, OOHapyXuBaTh pa3inyue
U CXOACTBO TO3MIMI; B KOPPEeKTHOM ¢opme (opmMynupoBaTh pa3HOIJACHS, CBOU
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3y/IbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeI0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh U UCTIOJIH30BATh MPEHMYIIECTBA KOMAHTHOW W HHMBHUIYaIbHON pabOTHI IpH
pemeHny y4eOHBIX 3a/1a4; TPUHUMATh 1eJIb COBMECTHOH JESITeIbHOCTH, TUIAHUPOBATh
OpraHu3allii0 COBMECTHOW paboOThI, pacmpenessiaTh BHIBI padoT, IOTOBAPHBATHC,
00CYX1aTh MPOIECC U Pe3yabTaT paboThI; 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;
y4acTBOBATh B TPYMIOBKIX GopMax padboTel (00CykaeHHs, 0OMEH MHEHUMN, «MO3TOBBIC
IITYPMBI» M UHBIC); BBITIOJIHSITH CBOIO YacTh Pa0OTHl U KOOPJAMHUPOBATH CBOM JICHCTBUS
C APYrMMH WICHaMHU KOMaH/Ibl; OIICHUBATh KAY€CTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT
0 KpUTEPUIM, C(HOPMYITHUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhoie pecynamuensvle oeticmaus, obecneuusaronm Gopmuposanue CMulCl06blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTUL.

Camoopranuzanusi:

COCTaBIISITh IUIAH, aJTOPUTM DEUICHHs 3a/adyd, BHIOMpaTh Croco0 peuieHus ¢ y4éToMm
HUMEIOILIUXCA PEeCypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH
BAapUAHTHI PELICHUH ¢ y4€TOM HOBOI HH(pOpMAIIH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMH I[O3HABATEIbHOM peQUeKCUr KaK OCO3HAHUS COBEpLIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ylbTaTa pPELIeHHs MaTeMaTH4ecKOn
3aJau;

IIPEIBUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IPU PEILIECHUU 3a/1a4H, BHOCHUTh
KOPPEKTHUBBI B JIETEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBHE pe3yJdbTaTa LEJIW U YCIOBUSAM, OOBSICHATH INPUUMHBI
JOCTHDKEHUS] WJIM HEIOCTWXEHHs pe3ylbTaTOB JEATeNbHOCTH, HaXOJIUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

OcBoenne y4eOHOTO Kypca «AsreOpa ¥ Hadala MAaTEeMAaTUYECKOTO aHaH3a» Ha YPOBHE
cpeaHero oomero oopa3oBaHusl JOHKHO 00ECIEUnBATh AOCTIKEHHE CICIYIOUINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB!

10 KJIACC

Yucia v BLIYMCTICHUS

OnepupoBarh MOHATHSIMH: PAlMOHATBHOE M JCHCTBHTEIHLHOE YHCIIO, OOBIKHOBCHHAS W
JecSITHYHAs APOOb, IPOIECHTHL.

BEITIOJTHATE apudMETHIECKHE OTIePAIiH C PAIIHOHATLHBIMY U JICHCTBUTEILHBIMU YHCITAMH.

BeImoytHATE  TIpHOIMKEHHBIC BBIYUCIICHUS, WCIOJB3ys IpaBWiIa OKPYIJICHHS, [eJIaTh
MPUKHUIKY U OIICHKY Pe3y/IbTaTa BEIYMCICHUH.

OmnepupoBaTh MOHATHIMHU: CTENEHb C IENBIM TOKa3aTelieM; CTaHIapTHas (opMma 3arucH
JEWCTBUTEIFHOTO YHCIIA, KOPEHb HATYPaJIbHON CTENEHH; HMCIIOJIB30BaTh MOJIXOAANIYI0 (hopMy
3aIUCH JCHCTBUTEIBLHBIX YHCEN JUTSI PENICHUS TPAKTHYCCKUX 33129 U TIPEJICTABJICHUS JTaHHBIX.

OmnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TAaHT€HC MTPOU3BOJIEHOTO YIJIa; UCIIOIb30BaTh
3aITUCh TIPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHIECKUE (YHKITHH.

YpaBHeHUsI M HEPABEHCTBA

OmnepupoBaTh MOHSATHIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJI0€, paIllMOHAIBHOE,
MppaIroHAIFHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE YPAaBHEHHE;

BeImosHATE  TIpeoOpa3oBaHUsS — TPUTOHOMETPHYECKUX  BBIP@KCHHA W pelIarh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BoinonuaTe npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX M UPPALMOHATIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIIMOHATIBHBIX U UPPALMOHATILHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHsTh ypaBHEHMS] 1 HEpaBEHCTBA AJISl PELIECHHUs] MaTeMaTUYeCKUX 3a/lad U 3a/a4 U3
pa3IMYHBIX 00JIaCTEeH HAYKH U PEATbHON KU3HH.

MopnenupoBaTh peajbHble CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHMUS,
YpaBHEHHUS, HEPaBEHCTBA [0 YCIOBUIO 3a/layd, HCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
MCI0JIb30BAHMEM ammapara aareOphl.

DYyHKUUM U TPaPUKH

OnepupoBath NOHATHAME: (PYHKIIKA, CIOCOOBI 3a1aHUs (QYHKIMH, 00JIACTh ONPEIeICHUs U
MHOYECTBO 3HaueHUN QyHKINHU, rpaduK QyHKIIMH, B3aKHMHO 0OpaTHbBIE (DYHKITUH.

OnepupoBaTh HOHATUAMHU: YETHOCTh U HEUETHOCTh PYHKUNHU, HYTU PYHKIUHU, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA.

Hcnonb3oBats rpaduku QyHKIUN s pellIeHNs YpaBHEHUH.

Crpoutb U yuTaTh rpaduku JUHEHHOW (QYHKUMHU, KBaIpaTUYHOW (YHKUIUHU, CTEICHHOU
(GYHKIHH C LIEIbIM OKa3aTeNeM.

Hcnonb3oBath rpaduku GyHKIUN UIS MCCIEIOBAaHUS MPOLIECCOB U 3aBHUCHUMOCTEH Mpu
pelIeHn: 3a/la4 U3 APYruX Y4eOHBIX MPEIMETOB W PealibHOM KWU3HU; BbIpaXaTh (Gopmyrnamu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Hauyana maTemMaTH4ecKkoro anajimn3a

OnepupoBaTh MOHATHSAMH: TOCIEIOBATENBHOCTh, apU(PMETHUECKass U TeoMeTpudecKas
MIPOTPECCHUHU.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBbIBaIOIIasi reOMeTpHUecKas MpOTPECcCHs, CymMmmMa
0eCKOHEUHO yOBIBAOIIEH reOMETPUYECKOM MPOrPECCUN.

3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIHLHOCTEH M MPOTPECCUM Ui PEIICHUS PeabHBIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.



MHoKecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOXECTBO, ONIEpAIIMU HaJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alIapar Julsl ONUCAHUS PEAIbHBIX IIPOLECCOB
U SIBJICHUH, IPU PELICHUH 33734 U3 IPYTruX y4eOHbIX MPEIMETOB.

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

11 KJIACC

Yuciia ¥ BbIYMCICHUS

OnepupoBaTb MNOHATHSAMM: HATypajlbHOE, L€JI0€ YHUCIO; MHCIOJNb30BaTh MPU3HAKU
JIEIMMOCTH LIEJIBIX YMCEIl, PA3JI0KEHHE YMCIia Ha MPOCThIE MHOXKUTENH /ISl pELICHUs 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PAllMOHATILHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMU: JIOTapUM Yncia, JECATUUHbIE U HATypaJIbHbIE JIOrapu(MBI.

YpaBHeHus U HepaBeHCTBA

[IpumeHsaTh CBOMCTBA CTENMEHU M MpeoOpa3oBaHUs BBIPAKEHUH; OIEPUPOBATH
MOHATHAMMU: NI0Ka3aTeIbHOE YPABHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX
YpaBHEHU U HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHMsS BBIPAKEHUN, COJEpXKAIIMX JOrapu@mbl; OIEepUpoBaTh
MOHATUSAMH: JIOTapU(PMHUUYECKOE YpaBHEHHME U HEPaBEHCTBO; peIlaTh OCHOBHBIE THIIbI
Jorapu(MUUECKUX YpaBHEHUM U HEPaBEHCTB.

Haxoautsb perienus mpocTeHImMxX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMa JIMHEHHBIX ypaBHEHUHN U €€ pelIeHHe; UCI0JIb30BaTh
CUCTEMY JIMHEWHBIX ypaBHEHUH ISl PEeLIeHHs MPAaKTUYECKUX 3a1a4.

HaxonuTe pemieHust mpoCcTEUIINX CUCTEM U COBOKYITHOCTEHN pallMOHATIbHBIX YPABHEHHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHblE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 337a4l, UCCIEI0BATh IOCTPOEHHBIE MOJIEIH C
MCI0JIb30BAaHMEM anapara ajireopsl.

DyHKUUM U TPaPUKH

OnepupoBaTh MOHATHSMU: MepUOAUYEcKass (QYHKLIUSA, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKCTpeMyMa (YHKIHMH, HauOOJbIllee U HAaWMEHbIIee 3HAUCHUS (PYHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JIIs MCCleA0BaHUs (DYHKIIMH, 331aHHOM rpa@uKoM.

OnepupoBarh  MOHATUSIMH:  TpaduKU  TOKa3aTelbHOH,  jorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKUUN; N300pakaTh X HA KOOPAWHATHOW TUIOCKOCTHU U HCIIOJIb30BATh
JUISl peLICHNS YpaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW TMJIOCKOCTH TpaduKu JUHEHHBIX YpaBHEHHH H
WCIIOJIb30BATh UX JJIS PELICHUSI CUCTEMBbI JINHEWHBIX YpaBHEHUM.

Wcnonb3oBate rpadguku (yHKIUN A7 UCCIEIOBAHMS MPOIECCOB U 3aBHUCHUMOCTEH U3
JIPYTrUX y4eOHBIX AUCIUILIUH.

Havana maTteMaTH4ecKoro aHajaimsa

OnepupoBaTh MOHATHAMHE: HETIPEPhIBHAS (PYHKIUS; TPOU3BOIHAS (PYHKIIMU; HCIIOIB30BATh
reOMEeTPUYECKUH 1 (PU3NYECKUI CMBICI IPOU3BOTHON IS peIIeHHs 3a/1ay.

HaxonuTh mpou3BOAHBIE 3JEMEHTapHBIX (YHKIMHA, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEJICHUS, YACTHOTO (PYHKIIHIA.

Hcnonbs3oBaTh MNPOM3BOJIHYIO JJIsi HUCCIEIOBAaHMS (PYHKIMM Ha MOHOTOHHOCTb U
SKCTPEMYMBI, IPUMEHSATH PE3YyIbTaThl UCCIIEA0BAHMS K IOCTPOECHUIO Ipa(UKOB.

Hcnonb30BaTh NPOU3BOAHYIO U1 HAXOXKIEHUS HAWIYYIIEro PELICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE€ COLMATIbHO-OKOHOMHMYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATUSAMH: MEPBOOOpa3sHas MU MHTErpal; MOHUMATh NEOMETPUUYECKUN U
¢bu3nyecKkuil CMBICI UHTErpaa.



HaxomuTh mepBooOpa3HbIe AJIEMEHTAPHBIX (DYHKIIHI, BBIYUCIATH UHTErpaji Mo (Gopmyiie
Hrrorona—Jleitbuuria.

Perrate mpuKiIagHbIC 3a7a4M, B TOM YHCJIC COIUATbHO-OKOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMHA MAaTEMaTHYECKOTO aHAJIN3a.



Paznen 4. TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOk€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTEIILHEIX uncen. ParmonansabIe 14 1
yYpaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpaduku. CTeneHs ¢ LeabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. T puroHoMeTpudecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Konrpoapusie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBeHCTBa
Tpuronomerpuueckue GyHKIHH U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1
5 HHTerpan u ero npuMeHEeHUs 9
6 Cucrembl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
8 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
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