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IOACHUTEJIbHAA3SAIINCKA

Pabouasi mporpamMmMa y4ye6HOro Kypca «AJsrebpa v Hauasa MaTeMaTUUeCKOro
aHa/M3a» 6a3oBoro ypoBHs Assi oOyuaromuxcsi 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe®e/1epa/TbHOTOrOCYIJapCTBEHHOTO0  06pa30BaTe/IbHOTOCTaHAAPTACPEIHETO
obmiero oOpa3oBaHUs, C Y4YéTOM COBpPeMeHHbIX MHPOBBIX TpebOoBaHUM,
TIpebsIB/ISIEMBIX K MaTeMaTH4eCKOMY 00pa30BaHUIO, U TPAJAWLMM POCCUICKOTO
obpa3zoBanus. Peanu3aiusi mporpaMMbl obecrieuriBaeT OB/aJieHUe KJTHOUeBbIMU
KOMIIETEHI[USIMH, COCTABJISIFOIUMH OCHOBY /IJII CAMOPA3BUTUS M HETPEPLIBHOTO
oOpa3oBaHwsl, 1[eJIOCTHOCTb OOIIeKY/IbTYPHOTO, JTMUHOCTHOTO U TI03HABATETbHOTO
Pa3BUTHUSL TMYHOCTH 00YUArOIIUXCSI.

OE/IMN3YUYUEHUAYYEBHOI'OKYPCA

Kypc «Anrebpa ¥ Hayaja MaTeMaTUYeCKOTO aHa/IW3a» SIBJISIETCS OJHUM U3
Haubosiee 3HAUMMBIX B TIpOrpaMMe CTapilieidl IIKO/bI, TOCKOJBKY, C OJHOU
CTOpOHBI, OH oOecrieurMBaeT WHCTPYMEHTa/lbHYIO 0a3y /i1 Uu3yueHUs BcCeX
eCTeCTBEHHO-HayYHbIX KYPCOB, a C JPYrOd CTOPOHBI, (DOPMUDPYET JIOrM4Yeckoe U
abCTpakTHOe MBIIIUIEHHE YuallluxCsi Ha YpOBHe, HEOOXOJUMOM /IJisi OCBOEHUS
KypCcOB MH(OPMAaTHKH, O0OI[eCTBO3HAHUs, WCTOPUM, CIOBeCHOCTH. B pamkax
JIAHHOTO KypCa yyalluecsl OBJIaZileBal0T YHHBEpCAJbHBIM SI3bIKOM COBPEMEeHHOM
HayKHu, KOTopas (JOpMyMpyeT CBOU JOCTH)KEHUS] B MaTeMaTUUYeCKOu popMe.

Kypc anrebpsl 1 Hauaa MaTeMaTUUeCKOTO aHa/M3a 3aK/iaZibIBaeT OCHOBY [IIsI
YCIIeIITHOTO OBJIafieHHs1 3aKoHaMHu (U3WKH, XUMHH, OWOJIOTHH, TIOHUMAaHUs
OCHOBHBIX TeH/IeHLIMi SKOHOMUKM U OOIlleCTBEHHOM J>KU3HH, TI03BOJISIeT
OPUEHTUPOBAThCSI B COBPEMEHHBIX LIM(PPOBBIX M KOMITbIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO HCII0/Ib30BaTh MX B MOBCEJHEBHOW KM3HU. B TO)ke Bpemsi oBiajieHHe
abCTpaKTHBIMU M JIOTUYECKH CTPOTUMM MaTeMaTHU4eCKUMHU KOHCTPYKIMSIMU
pa3BUBaeT yMeHHe HaXOJWTh 3aKOHOMEpPHOCTH, OOOCHOBBIBaTb WCTUHHOCTb
yTBEP>K/IeHHsI, UCII0/Ih30BaTh 00001jeHre U KOHKpeTHu3al[rio, abcTparupoBaHie u
aHasoruto, popMUpyeT KpeaTUBHOE U KPUTHYECKOe MbllieHre. B xoze usydyeHus
anreOpbl M Hauajl MaTeMaTUUeCKOro aHajiv3a B CTaplied IIKoje yuallydecs
M0JIy4yar0T HOBBIM ONBIT pelleHus MPUKIAJHbIX 3a/ay, CaMOCTOSITeTbHOIO
MOCTPOEHUsI MaTeMaTUUeCKUX MoJesiell peabHbIX CUTyalluii W WHTepripeTalyu
MOJIyUeHHBbIX  pellleHWM, 3HaKOMATCA C  TpuUMepaMd  MaTeMaTH4yeCKUX
3aKOHOMEpPHOCTeM B TpUpOJe, HayKe M B MCKYCCTBe, C BBbIJAIOIIMMUCS
MaTeMaTUYeCKMMHU OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnajaer 3HauuTenbHBIM BOCIIMTATeIbHBIM TOTEHLIMAIOM, KOTOPBIM
peanu3yeTcsl Kak uepe3 yueOHBbIM Marepuas, CrocoOCTBYroLui (HOPMHUPOBAHUIO
Hay4YHOT OMHPOBO33peHus], TaK1uuepe3crelupuKyydeOHON JesITe TbHOCTH,



Tpebytoleit CaMOCTOSITe/TEHOCTH, aKKypaTHOCTH, TIPOZIO/DKUTETHHOM
KOHI[eHTPAL[Y BHUMaHUs ¥ OTBETCTBEHHOCTH 3a TIO/TyUeHHbBIA pe3y/IbTarT.

B ocHoBe MeToAMKH 00yueHWs ajrebpe W HauajlaM MaTeMaTHYeCcKOro
aHaJIM3a JIEKUT AesTe/TbHOCTHBIM IMPUHLUI 00yUYeHwUs.

CTpyKTypakypca «AnrebparHayaiaMaTeMaTUUeCKOT OaHa/IM3a»BK/IFOUaeT
C/IeIyIOIHeCo/Iep>KaTeTbHO-MeTOuue CKUeTHHUN : « UM C/Tau BEIUHCITEHHUS»,
«DyHKIUYU U TpapuKn», «YPaBHEHHUsI U HepaBeHCTBa», «HauasamaTeMaTUueCcKoro
aHa/mm3a», «MHOKeCTBa 1 JIOTHKa». Bce OCHOBHBIE COZIep>KaTeTbHO-METOJUUeCKHe
JIMHAW W3y4yalOTCs Ha TMPOTSHKEHWH JABYX JieT oOyueHHWsl B CTapiliei IIKOoJe,
eCTeCTBEHHO JIOTIO/THSISI APYT APyra M MOCTEIeHHO HaChIIasiCh HOBLIMM TeMaMH U
pa3zenamMu. JlaHHBIM KypC SIBJISIETCSI MHTETPAaTHUBHBIM, ITOCKOJIbKY OObeJuHSIET B
cebe cojlep>KaHHe HECKOJTbKUX
MaTeMaTUYeCKUXTUCIUILTNH: a/Ire0pa, TPUT OHOMETPHS, MaTeMaTHUeCKUHaHa U3,
Teopusi MHOXXeCTB U Jp. [0 mMepe TOro Kak yualiydecsi OBJ/aZieBalOT BCé Ooiiee
IIIMPOKKMM MaTeMaTHUYeCKHM arlliapaToM, Y HUX IOC/Ie/JoBaTe/IbHO (hopMUpyeTcs U
COBEpIIEHCTBYETCS YMEHHe CTPOWTh MaTeMaTUUeCKyl0 Mojelb peasbHOU
CUTyallud, TIPUMEHSITh 3HAHWS, TOJy4YeHHble B Kypce «Asrebpa M Havaia
MaTeMaTUUeCKOTO aHa/Iu3a», JJis PelleHrs] CaMOCTOSITe/TbHO C(hOpMY/THPOBAaHHOM
MaTeMaTUUeCKOM 3a/lauM, a 3aTeM UHTEepPIIPEeTUPOBATh IMOTyUeHHbIH pe3y/bTar.

CojeprkaTe/lbHO-MeTOAnYeCKast TUHUSA «UKcaa ¥ BBIYMC/IEHKS» 3aBepIlaeT
(hopMHUpOBaHME HABBIKOB WCIO/Ib30BAHHUS AEUCTBUTE/NBHBIX UHCE, KOTOpoe ObIIo
HauaTo B OCHOBHOW IKosie. B cTapimieii 1mkose ocoboe BHHUMaHHe Y/esieTcs
(hOpMHPOBAaHUIO TIPOYHBIX BBIYMC/IUTE/NLHBIX HABBIKOB, BK/IIOUAIOIIUX B CeOs
WCMO/Ib30BaHMEe PA3/IMUYHbIX (OpPM 3arucy  AeWCTBUTE/NBLHOIO UHMC/Ia, YMEeHHe
pAllMOHA/IbHO BBIMOJIHATL JAEWCTBUS C HUMH, JefaTh TPUKHUIKY, OLeHMBAThb
pe3ysibTaT. OOyuyaromuecs TOAYYarOT HaBLIKA TMPHOIKEHHBIX BBIUMCIEHUH,
BBLITIOJTHEHUS IeCTBUH C UWC/IaMW, 3allMCaHHBIMKA B CTaHAApPTHON dopme,
WCTI0/Tb30BaHMsI MaTeMaTUUeCKUX KOHCTAHT, OL[eHUBAaHHS YUC/IOBBIX BbIDA’KeHUH.

JIvnusi «YpaBHeHUSI M HEPAaBeHCTBA» PeajM3yeTcsl Ha MPOTHKEHWH BCETO
oOyueHUsT B CTapllled IIKoje, TOCKOJBKY B KaXKAOM pa3jiesie TPOrpaMMbI
TIpelyCMOTPEeHO pellieHre COOTBETCTBYHOIUX 3aziau. OOyyaroiuecsi OB/afieBaloOT
pPa3MMUHBIMA MEeTO/IaMU PeIlleHusI 1[efTbIX, paljiOHaNbHBIX, WUPpPAlMOHA/IbHBIX,
TOKa3aTe/bHBIX, JIOTAPU(PMUUECKUX W  TPUTOHOMETPHUUECKUX  YpPaBHEHUH,
HepaBeHCTBUMXCcHUCTeM.[loyueHHbIe YMEHUSTUCTIONb3YOTCATIPUMCCIIeIOBAHUH
(GYHKI[UH C TIOMOIIbIO TTPOU3BOHOM, peIlleHWH MPHK/IAJHbIX 3ajiau M 3a/au Ha
Haxo)XK/leHre HauOOJBIINX W HAaUMEHBIMX 3HaueHWW GyHKIUK. [laHHas
cofiep>KaTe/ibHasl JIMHUSL BK/IOYaeT B cebs Takke (OPMHpPOBAaHHE YMEHUM
BBIMO/THATL PacuéThl 10 (opMmysaM, TipeoOpa3oBaHUs Ie/bIX, PAlMOHABHBIX,
Vppal[iOHaIbHBIXUTPUT OHOMETPHUUECKUXBBIPAYKeHUH,aTaK)Ke BBIPAYKEHHH,



cofiep>Kalux crerieHd U JiorapudMel. Brarozapsi usyueHuro anrebpanueckoro
MaTepvasia TMPOUCXOJWT  JajibHellllee  pa3BUTHE  aJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUIEHHSI yYall[UXCsl, (OPMUDPYIOTCS HaBbIKUA [1e[lyKTUBHbBIX
paccyxzeHud, paboTel C  CUMBOJBHBIMM  (OpMaMHu,  TIpeZACTaBJIeHUs
3aKOHOMEpPHOCTell U 3aBUCHMMOCTEeM B BHJe paBeHCTB U HepaBeHCTB. Asrebpa
npeasiaraeT 3(QQeKTVBHble HWHCTPYMEHTbI i pelleHus] MpPAKTUYeCKux U
eCTeCTBEHHO-HAayYHbIX 3aZiay, Har/asiJHO AEMOHCTPUPYeT CBOM BO3MOKHOCTHM Kak
s13bIKa HayKH.

CopepxaTenbHO-MeToAMuecKasi JUHUSA «DyHKIMU U TpapUKA» TeCHO
rieperieTaeTcs C JpyrMMU JIMHUSIMU KYypCa, NMOCKObKYB KaKOM-TO CMBbIC/Ie 33/1aéT
1oC/IeOBaTeIbHOCTh M3yUYeHUs1 MaTepuasa. VisyueHue cTerneHHOM,M0Ka3aTeIbHOMU,
70rapu(pMHUYeCKOMUTPUT OHOMETPUUECKUX(PYHKLMM, HUXCBOUCTB U  rpagUKOB,
WCTIob30BaHre (YHKLUN [Jis pellieHus 3alay U3 APYruxX yueOHbIX MpeMeTOB U
peasibHOM >KU3HU TEeCHO CBSI3aHO KakK C MaTeMaTUUeCKUM aHa/M30M, TaK U C
pellieHWeM ypaBHeHWM U HepaBeHCTB. [Ipy 3ToM Gosibllioe BHUMaHUe Y[essieTcs
¢bopMHpOBaHMIO  yMeHUs  BbIpakaTb  (OpMy/JaMd  3aBUCHMOCTU  MEXAY
pasUUHbIMUA BeJIMUMHAMM, HWCCe0BaTh IMOJyYeHHble (YHKLMH, CTPOUTh UX
rpaduky. MaTepuasn 3TOl cojiep>KaTe/IbHOM JIMHUU Halle/ieH Ha pa3BUTUe YMeHUH
Y HaBBbIKOB, T[I03BOJISIIOIIUX BbIpaKaTb 3aBUCUMOCTA MEXAY BeJIUUMHAMU B
pa3/iMuHoM (hopMme: aHaJUTHUUYeCKOW, rpaduueckord U cjioBecHOW. Ero m3yueHue
CIOCOOCTBYET PAa3BUTUI0  aJrOPUTMUYECKOTO  MBIILJIEHUs, CIIOCOOHOCTH K
0000111eHNI0 ¥ KOHKPeTH3alliH, UCITOTb30BaHUI0 aHaJIOTHH.

CopepxatenbHasi uHUsI «Hauanma mMaTeMaTH4yecKOro aHasiv3a» M03BOJIseT
CYLL[eCTBEHHO paCLIMPUTh KPYT KaK MaTeMaTUueCKUX, TaK W MPUK/IaJHbIX 3ajad,
JOCTYMHBIX 00yYaroIUMCs, Y KOTOPbIX TMOSIB/SIETCSI BO3MOXXHOCTb MCC/Ie[J0BaTh U
CTpouTh rpauku (yHKLMM, ompejAensTb WX HaubosblIMe W HaWMeHbIlMe
3HaueHUs], BBIYUC/IATh TUIOMAAU GUTYp U OOBEMBI Tes, HAXOAUTh CKOPOCTH M
YCKOpeHUs1 TipoleccoB. [laHHasi cojep)kaTejibHasi JIMHUAS OTKDbIBAeT HOBbIE
BO3MOXXHOCTH TIOCTPOEHHSI MaTeMaTH4yeCKUX MoJe/ieli peasbHbIX CUTYalUH,
HaxOX/IeHWsI HaWIyylllero pelleHusi B TMPUK/IAJHbIX, B TOM YMC/ie COLIMaIbHO-
5KOHOMMYECKUX, 3a/lauax. 3HaKOMCTBO C OCHOBAaMM MaTeMaTMUeCKOro aHajiu3a
criocobCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OpMaibHO-JIOTUYECKOTO U KPeaTUBHOTO
MBILLJIEHUs], (POPMUPOBaHUIO yMEHUM pacrio3HaBaTh IIPOSIBJIEHUS] 3aKOHOB
MaTeMaTMKW B HayKe, TexHUMKe U HUCKycctBe. OOyuaroiuecs y3HalOT O
BBIZIAIOIIUXCS pe3y/ibTaTax, Mo/ydeHHbIX B XO/le pa3BUTHUSI MaTeMaTUKN KaKHAyKH,
Y UX aBTOpax.

CopeprkaTenbHO-MeTOAMUeCKasi TMHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM
MOCBsIlIIeHa  37leMeHTaM  TeOpUM  MHOXeCTB.  TeopeTHKO-MHO)KeCTBeHHbIe
TNpe/ICTaBIeHUSATPOHU3bIBAIOTBECHKYPCIIKO/IbHOMMAaTeMaTUKUUIIPe//1aratoT



Hanbosiee YHUBEPCATbHBIN S3bIK, 00BeAVHSIONINIA BCe pa3Zie/ibl MaTeMaTHKU U eé
TIPUJIOXKEHUHM, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHUeCKue AUCLUIUIUHBI B eUHOe
tesnoe. [TosToMy BaXkHO JaThb BO3MOXXHOCTb IIKOJBHUKY MOHHWMAaTh TeOPETUKO-
MHO>KeCTBEHHBIM $13bIK COBPEMEHHOW MaTeMaTUKW W WCI0JIb30BaTh €ro [ijisi
BbIPa)KE€HHUSI CBOUX MbICJIEN.

B kypce «Anrebpa u Hauajla MaTeMaTHYeCKOTO aHajau3a» IPUCYTCTBYIOT
TakK’Ke OCHOBbl MaTeMaTH4YeCKOro MO/IeJIMPOBaHUsl, KOTOpble  TIPU3BaHbI
chopMHpOBaTh HAaBBIKK TTOCTPOEHUST MOJieJiel peasibHbIXCUTYallii, UCC/IeJOBaHUS
3TUX MoO/lesieli C MOMOIIbIO ammapaTa ajreOpbl ¥ MaTeMaTUYecKOrO aHaiu3a |
VMHTepIIpeTalyy MOyUYeHHbIX pe3y/bTaTOB. Takue 3a/laHusi BIJIETEHBbI B KaXK/bIW
13 pasiesioB MPOrpaMMbl, MOCKOJIBKY BeCh MaTepHasl Kypca IIMPOKO UCI0/b3yeTCs
JIIs1 pellieHusl MPUKIaAHbIX 3aAad. [Ipy pellleHUM peasibHBIX TPaKTUUECKUX 3a/au
yualiyecsi pa3BUBalOT HaO/IO/aTe/IbHOCTh, YMeHWe HaXO[UTh 3aKOHOMEPHOCTH,
abcTparvpoBaTbCs, MCIOIB30BaTh aHAOTHI0, 00001jaTh W KOHKPETU3UPOBATh
npobsieMy. [esiTenbHOCTh TO (DOPMUPOBAHUIO HABBIKOB peIleHUs TPUK/IaJHbIX
33/lau OpraHu3yeTcsl B TIpoliecce M3yueHHUs BCeX TeM Kypca «Asrebpa v Havama
MaTeMaTHUYeCKOIO aHam3a».

MECTOYYEBHOI'OKYPCABYUYEBHOMII/IAHE

B yueOHOM TIlaHe Ha M3yueHHe Kypca anreOpel M Hauaq MaTeMaTHUeCKOro
aHasM3a Ha 0a30BOM ypOBHe OTBOJUTCS 2 uaca B Hefemto B 10 Kiacce v 3 vaca B
Heemto B 11 kacce, Bcero 3a /iBa rojia 00yuenusi — 170 yacos.



COJEP KAHUEYYEBHOI'OKYPCA 10
KJIACC

Unc1anBbIYNC/IEHUSA

ParjpoHasbHble uncsia. OObIKHOBEHHBbIE W JleCATHYHBIE ApOOH, TPOIeHTHI,
ObeckoHeuHble  TepuoAuuYeckre Apobu.  ApudmeTnueckde — ornepalydd  C
palMoHaIbHBIMU YKUC/IaMU, TIpeobpa3oBaHus YMC/IOBBIX BbIpakeHUM. [IpuMeHeHMe
Jipo0eli ¥ MPOLEHTOB JjIsl PellieHys] TIPUK/IAHbIX 3a/lau M3 pa3/IUuHbIX OTpacyeu
3HAaHWU U peaTbHOW >KU3HM.

HeiicTBUTe/bHBIE 4YKMc/a. PaljMoHanbHble W UppalMOHAIbHbIe  UHKC/IA.
ApudmeTtryeckre orepalid C AeMCTBUTENbHBIMUA uucAaMd. [IpubmikéHHbIe
BBIUMC/IEHHS, TIPaBU/Ia OKPYT/IeHUs], TIPUKUIKA U OL|eHKa pe3yJ/ibTaTa BbIUYMCIEHUH.

Crenenb C UenbiM Tnokas3areneM. CraHpapTHas  ¢opMa  3arvcu
JeCTBUTE/ILHOTO  uucia. Vcrosib3oBaHMe — moOAXofsineld  (OpMbl  3alMCU

JleMCTBUTEJIbHBIXUKCe/IIpeIleHUsTIPAKTUYeCKUX 3a/JauMTIpe/ICTaB/IeHUST
JlaHHBIX.

ApudMeTnueckuii ~ KOpeHb  HaTypaJbHOW  cTeneHU.  [lelCTBUS  C
apu(pMeTHYeCKMMU KOPHSIMUA HAaTypa/IbHOM CTEEeHHU.

CHHyC, KOCUHYC U TaHI'€HC YKUCJI0BOTO aprymMeHTa. ApPKCUHYC, aDKKOCHHYC,
apKTaHT'eHC YMC/I0BOr0 apryMeHTa.

YpaBHeHusiuHepaBeHCTBa

ToxIecTBauTOXJeCTBeHHbIeTIPeobpa3oBaHMUsI.

[Tpeo6pa3oBaHue TPUTOHOMETPUUECKUX BbIDa>KEHUM. OCHOBHbIE
TPUTOHOMETpUUeCKUe (opMyJibl.

YpaBHeHUe, KOpeHb ypaBHeHus. HepaBeHCTBO, pellleHMe HepaBeHCTBa.
MeTtoavHTEpBasOB.

PerieHueriebIxuipoOHO-paIjoHaTbHBIXYpaBHEHUMMHEepaBeHCTB. PerieHue

VppaLMOHa bHbIX YPaBHEHUM U HEPaBEHCTB.

PellieHMeTpUr OHOMETPUUECKUXYPABHEHUM.

[TpumeHeHVe ypaBHeHUM U HepaBeHCTB KpelleHWI0 MaTeMaTUUeCK1X 3aaun
3a/lau M3 Pa3/IMUHbIX 00/1aCTel HAYKU U peaslbHOM JKU3HM.

DOyHKIuuurpapuku

®dyukius, cnocobbl 3aganvs  GyHkumd. [padmk  QyHKUuu. B3aumHO
obpaTtHble QPYHKIIUU.

O6nacTeornpeieleHUMMHOKeCTBO3HaueHU P yHKUMU. Hy i yHKImM.
[TpomeXyTKU3HAaKOMOCTOSHCTBA. YETHbIeMHEUETHBIE (DY HKLIUH.

CreneHHasi (PyHKLMS C HaTypa/JbHbIM U Lie/IbIM TTI0Ka3aTeseM. Eé cBolicTBa 1
rpaduk. CBoiicTBa U rpadMK KOpPHSI N-Oi CTereHH!.



TpuroHomeTpuueckass OKPY>XHOCTb, OIpeJie/leHue TPUTOHOMEeTPUYECKUX
(yHKLMM YMCI0BOTO apryMeHTa.

HavyanamaTremaTu4yecKoroaHaausa

[MTocnenoBaTenbHOCTH,CTIOCOOBI3aIaHUSTIOC/IeI0BATETbHOCTEH.
MOHOTOHHBIENOCIeJOBAaTETBHOCTH.

ApudmeTrueckass ¥ TeoMeTpuUecKasi Tiporpeccuu. beckoHeuHo yObIBaroljas
reoMeTpuueckas nporpeccus. Cymma 6eckoHeuHO yObIBaroliiell reoMeTpuUecKou
niporpeccur. Popmysia CI0XKHBIX TIPOLIEHTOB. Vcrosib30BaHWe TPOrpPecCUu [jist
pellleHNs peabHbIX 33/lau MPUK/IaJHOIO XapakTepa.

MHo0>xecTBau/I0ruKa

MHOXeCTBO, ornepalydd Haj, MHOXecTBaMmH. [lnarpammbel Junepa—BeHHa.
[TpumMeHeHUe TeOpeTUKO-MHOXXeCTBEHHOTO arirapaTa /[Jisi OMUCaHUsl peabHbIX
TIPOLIeCCOB U SIBJIEHUH, TP pellieHnH 3a/jad U3 PYruX yueOHbIX MpeiMeTOB.

OmnpepeneHve, TeopeMa,cie/ICTBHE,J0Ka3aTe/IbCTBO.

11 KJTACC

UK c/1auBbIYMC/IeHUSA

HarypanbsHblennensieuncia.[IpyusHakugenmmoctressixurcen. CTeneHs C

paLMoHaIbHBIM NoKa3areseM. CBOKCTBA CTeIeHH!.

Jlorapudmumcna./lecaTHUHbIEMHATYpabHbIEIOrapU(pMBI.

YpaBHeHUsiuHepaBeHCTBA

[TpeoOpa3oBaHreBLIPaKEHUH, COZIe P KAILAXIOTaPU(PMBI.

[Tpeobpa3oBaHre BbIpa)KEHWM, COZEPXKAIUX CTEeHH C PpaljOHaTbHBIM
TOKasareseM.

[TpumepbITpUrOHOMETpUUeCKUXHepaBeHCTB. [1oka3aTenbHbIe

yPaBHEHUsI ¥ HepaBeHCTBa.

JlorapupmuueckrieypaBHeHUsIMHEPAaBEHCTBA.

CucTeMbl TMHEMHBIX ypaBHeHUM. PellleHre MpUK/IaJHBbIX 3a4au C MOMOILbIO
CUCTEMBI JIMHENHBIX yPaBHEHUM.

CHCTeMbIMCOBOKYTHOCTUPALMOHAIbHBIXYPaBHEHUMMHEDABEHCTB.

[IpumeHeHVe ypaBHEHMM, CUCTEM M HEPABEHCTB K pellleHHIoMaTeMaTHYeCKUX
3a7iau U 3a/jau U3 Pa3/IMuHbIX 00s1acTell HayKU 1 peasbHOM »KU3HMU.

dyHkuuunrpapukmn

®yukuus.  [lepuoguueckre  QyHKUuU. [IpoMeXyTKM  MOHOTOHHOCTH
byHKIMA. MakcuMymbl ¥ MUHAMYMbI (GyHKUMU. Haubosblliee ¥ HavMeHblliee
3HaueHUe (PyHKLIMY Ha POMEXXYTKe.

TpuroHomerpruueckve  (QyHKOMM, WX CBOMCTBA M  rpadUKH.

[TokazaTesnbHasuIOrapumuueckasidyHKLIMU,UXCBOKWCTBAUT Pa UK.



Vcrnionb3oBaHue rpauKoB (PYHKIMI [/l pellieHusl ypaBHeHUN U JIMHeWHbIX
CUCTEM.

Wcnonb3oBanve rpadukoB (QYHKIMM [Jjs MCCAe[0BaHUS TIPOLIECCOB U
3aBUCHMOCTeN, KOTOpble BO3HUKAIOT TIPU DelleHWM 3a/lad U3 JPYTuX YyueOHbIX
TpeIMETOB U peasibHOW JKU3HU.

HavyanamaTremaTuyecKoroaHaausa

HenpepriBHbIeDyHKI[MH. M eTOJUHTEPBa/OB/ISIPeLlIeHUSTHEPABEHCTB.

ITpousBomHas  (QyHkMH. ['eomeTpuyeckud U (U3UYECKMM  CMBICI
TPOU3BOJHOM.

[Tpou3BoAHbIe  37eMeHTapHbIX  (QYHKUMK.  DOpMyJbl  HaxXOXXJEHUs
MPOU3BO/IHOM CYMMBbI, TIPOU3BE/IeHUSI U YaCTHOTO (DYHKIIUM.

[IprMeHeHMe TTPOU3BOJHOW K HCC/IeJOBAHUIO (DYHKLIMK HA MOHOTOHHOCTh U
9KCTpeMyMbl. HaxokeHre Haubo/bIllero ¥ HauMeHbIIlero 3HaueHus: QyHKI[UN Ha
OTpe3Ke.

[IpyMeHeHMe TNPOWU3BOAHOM [I/I1 HAXOXK/IEHUS HAWIyulllero pelleHusi B
MPUK/IAJHBIX 3a7ladax, [Jisl OIpefieJieHHss CKOPOCTH TIpoLecca, 3aZ,aHHOro
dhopmyioit iy rpaduKom.

[TepBoobpa3sHast. TabsuijaniepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckuii U (U3UUECKUM CMBICI. BrluncieHue
vHTerpasa 1o popmyne HeroToHa—/leiibHuIIa.



INTAHUPYEMBIEPE3YJ/IbTATBI

OcBoenne yuebHOTO TIpegMeTa «MareMaTHKa» [JO/DKHO 0OecrieurBaTh
JIOCTU)KEeHUe HaypOBHeCpejHeroo011eroodpa3oBaHUsC/Ie AYIOIUXTUIHOCTHBIX,
MeTarpeJMeTHbIX 1 TIpe]MeTHbIX 0Opa3oBaTe/IbHbIX pe3y/bTaToB:

JINUHOCTHBIEPE3YJIBTATBI

JIMUHOCTHBIEPE3Y/IbTaThIOCBOEHUSATIPOrPAMMbIyueOHOT OTIpeIMeTa
«MartemaTrKa»XapaKTepUu3yTCs:

['pakmaHCKOe BOCTIUTaHUE:

c(OpMHUPOBAHHOCTBIOTPAXK/JAHCKOM MO3ULIMKA 00yYaroilerocss Kak akTUBHOTO
M OTBETCTBEHHOTO UjieHa pPOCCHUHCKOro oOIecTBa, IIpe/iCTaBIeHHEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYp, SIBI€HUH,
TpoLieZlyp TpaKJaHCKOTo obiectBa (BBIOOPBI, OMPOCHI W TP.), YMEHHEM
B3aMMO/|eMCTBOBaTh C COLMAIbHBIMA HWHCTUTYTAMM B COOTBETCTBUU C UX
(YHKIUSIMU U Ha3HAUEHUEM.

[TaTproTUUeCKOeBOCITUTAHUE:

c(hOopMHPOBaHHOCTbHOPOCCUNCKOUTPaXKJaHCKOMUAEHTUUHOCTH, YBaXKeHHUSK
MPOIIJIOMY U HaCTOSIIIIEMY POCCUHCKOW MaTeMaTUKHU, [EHHOCTHBIM OTHOIIIEeHHUEeM K
JIOCTV)KEHUSIM POCCUHCKUX MaTeMaTUKOB U POCCUMCKOM MaTeMaTHYeCKOU IIKOJIbI,
K WCIMO/b30BaHUIO 3TUX AOCTWKEHHWW B JPYrMX HayKaX, TeXHOJOTHusiX, cdepax
5KOHOMUKH.

[yXOBHO-HPaBCTBEHHOT OBOCITUTAHUS:

OCO3HaHHEM Ty XOBHBIX 1leHHOCTeu POCCHUMCKOT0 Hapo/a;
Cc(hOpPMUPOBAaHHOCTBI) ~ HPAaBCTBEHHOI'O  CO3HAHHUS, JSTUUECKOTO TIOBe/IeHMUs,
CBSI3aHHOT'O C TIPaKTUYEeCKUM MPUMEHEHUEeM JOCTHMXKEHUW HaYKU U [esiTe/TbHOCThIO
yUEHOT0; 0CO3HaHWEM JIMYHOTO BK/IaZia B IOCTPOeHWe YCTOMYMBOTO Oy IyIiiero.

JCTeTUUeCKOeBOCIIUTaHHe:

3CTEeTUYECKUM OTHOIIIEHWeM K MHUpPY, BK/IIOYas 3CTETUKY MaTeMaTU4yecKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, peleHuH, paccCy>X1eHul;
BOCITPUMMYMUBOCTBIO K MaTeMaTUYECKUM acIieKTaM Pa3/IMYHbIX BUJ0OB UCKYCCTBaA.

Pr3HUUeCKOeBOCIIUTaHUE:

c(hOpMHUPDOBAaHHOCTbID YMeHUsI TPUMEHSATb MaTeMaTHueCcKue 3HaHUS B
WHTEepecax 3/J0pOBOr0 M 0e30rmacHOTro obpa3a >KHU3HU, OTBETCTBEHHOT'O OTHOIIEHHS
K CBOEMY 3/I0POBBIO (3/10pOBOe THTaHWe, COA/TaHCUPOBAHHBIA PEKUM 3aHATHN U

OT/IbIXa, peryJisipHas dbusrueckas aKTUBHOCTD); (dbusryeckoro
COBEpIIIeHCTBOBAHUSI, Tipu 3aHSATUSX CTIOPTHUBHO-037I0POBUTETHHOM
JesITeJTbHOCTBIO.

TpyznoBoeBoCIIUTaHKeE:



TOTOBHOCTBIO K TPY[Y, OCO3HaHWEM I|eHHOCTH TPYZO/II00Us; WHTepecoM K
pa3muuHbiM  cepaM  TpPO(ECCUOHA/NBHON  [esTeJIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKeHUsIMH, YMeHHeM COBepllaThb OCO3HAaHHBIM BbIOOD
Oyaymieli TipodecCHd U peann30BbIBaTH COOCTBEHHBIE JKHU3HEHHBbIE TIIaHbI;
TOTOBHOCTBIO M CIOCOOHOCTBIO K  MaTeMaTHueckoMy o00pa3oBaHHIO U
camMoobpa3oBaHUIO Ha TIPOTSDKEHWHW BCeW >KM3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PeLlieHHH TTPaKTUYECKUX 3a/jlay MaTeMaTUueCKOW HarpaB/JIeHHOCTH.

OKOJI0rMUeCKOeBOCTIUTaHHE:

c(hOpMUPOBAHHOCTBIO 3KOJIOTMYECKOW KYJIbTYpbl, TOHMMAaHWEM BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOSTHUE TPUPOJHOM U COLMabHOU
cpedbl, OCO3HaHWeM T/00a/bHOTO XapakTepa SKOJOTMUeCKUX IMpo0seM;
OpUeHTalMell Ha TpPUMEeHeHWe MaTeMaTUueCKUX 3HaHWM [l pellleHusl 3a/iau B
o0macTi OKpY’Karolllell Cpefibl, TUTAHWPOBAHUS TIOCTYNIKOB U OLIEHKA WX
BO3MOJXHBIX MTOCeACTBUAN [I/11 OKPY>KaroLLel CpeJbl.

LleHHOCTUHAYUYHOTOTIO3HAHUS:

c(hOpMUPOBAHHOCTBID MUPOBO33DEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUs HAyKu U  OOIIeCTBEHHOW TPAaKTUKH, TIOHHMaHUEM
MaTreMaTU4YeCcKOM HayKu KakK cdepbl 4eslOBeUeCKOW [1esiTeIbHOCTH, 3TarioB eé
pa3BUTHS U 3HAUMMOCTU [JI1 Pa3BUTUS L[MBWIW3ALUU; OBJafleHUEM SI3bIKOM
MaTeMaTUKU W MaTeMaTH4eCKOW Ky/JbTYpOU KakK CpeJCTBOM TI03HAHUS MUPQ;
TOTOBHOCTBIO OCYLLEeCTBJISITb TIPOEKTHYHO U HCC/Ae[0BaTe/NbCKYHO [eATe/lbHOCTh
WMH/IUBU/ya/IbHO U B TpYyTIIIe.

METAIIPEAMETHBIEPE3YJ/IBTATDBI

MeTtarpegmMeTHbIEpE3Y/IbTaThIOCBOEHUSATIPOT PaMMblyueOHOTOTIpeIMeTa
«MaTemaTuka» XapaKTepu3yTCs OBJIaZieHeM yYHUBepCaTbHbIMHU
no3Haeame/abHbIMU  O0eliCMBUSMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/NbHbIMU pe2yAssmueHbIMU OeliCmeusimMu.

1)  YHusepcaabHble  no3HasamesbHble  Oelicmeusi,  obecneuusarom
¢opmupogaHue 6a308bIX KO2HUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUS  OKpyJxcawmujeeo  Mupd;  npuMeHeHUe  /102UYecKUX,
uccaedosamenbCKUX onepayuli, ymeHutl pabomams ¢ uHgopmayueli).

ba3oBbiesioruueckreieiCTBUS:

e BBIAB/IATH U XapaKTepHU30BaTh CYII[eCTBeHHbIE NMPU3HAKU MaTeMaTHUUeCKUX
O0OBEKTOB, TIOHSTUM, OTHOIIEHWN MEXAy TOHSATUAMH; (HOpMY/IUPOBaTh
OTpe/ieJieHUs]  TIOHATWM;  yCTaHAB/IMBATb  CYIIIECTBEHHBIM  TIPU3HAK
K/IaCcCU(UKAI[UK, OCHOBaHHUS /i1 0000IIeHHsT W CpaBHEHWs, KPUTEpUH
MPOBOJJUMOI'O aHa/Tn3a;



BOCTIpUHUMAaTh, (POpPMy/IMpOBaTh W  MpeoOpa3oBBIBaTH  CYXKIEHUS:
yTBEepUTE/IbHbIE W OTpULlaTe/bHble, €IUHUYHbIE, UYaCTHbIe W OOIIue;
YC/IOBHBIE;

BBISB/ISATH ~ MaTeMaTHUeCKWe  3aKOHOMEePHOCTW,  B3aUMOCBSI3U U
NpoTUBOpeurss B (hakTaX, [JAHHbIX, HAOIOZEHUSIX W YTBEP)KAEHUSIX;
Tpe/ijlaraTh KPUTEPUU ZIJIs1 BBISIBJIEHUS 3aKOHOMEPHOCTeH UTIPOTUBOPEYNH;
JleflaTb BBIBOZIBI C WCITONIb30BAaHMEM 3aKOHOB JIOTMKH, AeAYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/TFOUeHH, YMO3aK/TIOUeHHUH 110 aHa/IOTHH;
TIPOBO/TUTH CaMOCTOSITEJILHO ~ /IOKa3aTe/JIbCTBA  MaTeMaTHUeCKHX
yTBEepXKJeHUI (TIpsiMble U OT MPOTHUBHOIO), BBICTPAWBATh apryMeHTAlIHIO,
MIPUBOJUTE TIPUMEpPLI W KOHTPIPUMEPHI; 00OCHOBBIBAaTH COOCTBEHHBIE
CY’KZIeHUsI 1 BBIBO/IBI;

BbIOMpaTh Criocob permreHus yueOHOM 3a/aud (CpaBHMBATb HECKOJIBKO
BapUaHTOB peIleHUs, BBIOMpaTh Haubosiee TMOAXOMAIIUNA C YUETOM
CaMOCTOSITE/TbHO BbIZIE/IEHHBIX KDUTEPHUER).

B(:13OBbIEI/ICCJIe,Z[OBaTEJIBCKI/Ie,ZLEfICTBI/IHI

WCTI0/Th30BaTh BOIIPOCHI KaK MCC/e0BaTeTbCKUM WHCTPYMEHT TTO3HAHUS;
dbopMyMpoBaTh BOMPOCH], (PUKCHPYIOL[HE TMPOTHBOpeUMe, Tpobsemy,
yCTaHaBIMBaTh  WCKOMOe U  JlaHHOe, (OpMHpOBaTh  THIOTe3Yy,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHHE;

TIPOBO/IUTD CaMOCTOSITE/TbHO CTUITaHUPOBAHHBIM 9KCTIePUMEHT,
UCC/IeIoOBaHME 10 YCTAaHOBJIEHUIO OCOOEHHOCTeH MaTeMaTH4eCKOTo
00beKTa, sIBJIEHUS, TIPOIECCA, BBISBJEHHIO 3aBUCUMOCTEM MEXIY
00BeKTaMH, SIBJIEHUSIMU, TIPOIeCCAMU;

CaMoCTOSITe/TbHO (hOpMy/UpPOBaTh 0000II[EHHUST U BBIBO/BI TI0 Pe3y/ibTaTaM
MPOBe/IEHHOTO HaO/IFO/IEHUs, UCCIeJ0BaHuUs, OL[eHUBATh JOCTOBEPHOCTD
TMOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 000011IeHMI;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOIlecca, a TakKKe BBIIBUTATh
TIPe/ITI0J/I0’KEeHHS O eT0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

PaboracuHbopmariyei:

BBISIB/ISATE AeUuLnThl HHGOPMALUY, JAaHHBIX, HEOOXOJUMBIX /ISl OTBEeTaHa
BOIIPOC U I peLieHus 3a/jauy;

BbIOMpaTh ~ MH(pOpPMAIMI0 W3  KWCTOUHMKOB  pa3/MUHbIX  THUIIOB,
aHa/IM3MPOBaTh, CUCTEMAaTU3UPOBAaTh U MHTEPHPeTUPOBaTh MH(OPMAaLUIO
Pa3MUUHBIX BUZOB 1 (OPM Tpe/|CTaB/IeHNs;

CTPYKTYPUPOBaTh MH(OPMaLMIO, TIPE/ICTaB/IATh €€ B pa3/MUHbIX (popMax,
WITIOCTPUPOBATh rpapuuecKy;



e OLIEHMBATH HaJ&KHOCTh vHbopMalu To CaMOCTOSITEJIHO
chOpMyTMPOBAHHBIM KPUTEPUSIM.

2)  YHugepcanbHble = KOMMYHUKamueHble  Oelicmgusi, obecneuusarom

chopMUpPOBAHHOCMb COYUA/IbHBIX HABLIKO8 00YUarOUUXCH.

Oob1ieHue:

e BOCIPUHUMATh U (POPMYJIMPOBATH CY>K/I€HUSI B COOTBETCTBUU CYCJIOBUSIMU
W 1ensiMy OOIeHus; $ICHO, TOUHO, TPaMOTHO BBIpaXXaTb CBOI TOUKY
3peHusi B YCTHBIX U MUCbMEHHBIX TEKCTaX, [aBaTh MOSICHEHUS MO XOAY
pelleHus 3aiaui, KOMMEHTUPOBATh MOJ/yYeHHbIN pe3y/bTaT;

e BXO/le 00CY>KJeHUsI 3a[]aBaTbBOIIPOCHI TI0 CYIIeCTBYOOCY>K/jaeMOl TeMbl,
npo0JieMbl, pelllaeMoi 3a/jauu, BbICKa3biBaTh /€M, HalleJleHHbIe Ha TTOMCK
pellleHUs]; COTOCTaB/IsATb CBOM CYXXJEHUSI C CYXIEHUSIMU [JPYruX
YUYaCTHUKOB JMasiora, 0OHapy)KMBaThb pa3/iiuve W CXOJCTBO TO3MWIWH; B
KOPPEeKTHOU (popMe (pOpMYJTMPOBATh pa3HOT/Iacysi, CBOU BO3pakeHHs;

e TIIpeACTaB/ATH  pe3y/bTaTbl  pelleHuss  3aJauyd,  JKCIIepUMEHTa,
UCC/IeIoBaHUs],  TIPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  Qopmar
BBICTYTIJIEHHUS C YUETOM 3a/jay Mpe3eHTaluu U 0COOeHHOCTel ayUTOPUH.

CoTpyH1UYeCTBO:

e IIOHMMATh u WCII0/1b30BaTh IpeuMy1ecTBa KOMaH/JHOU

WUWH/IUBUYaIbHOUPaOOTHITIPHpPellIeHMyYeOHbIX3a/[au; IPUHUMATh  1]eJTb
COBMECTHOM JIeSITeJIbHOCTH, IIJIAHUPOBATh OPTraHMW3AI[UI0 COBMECTHOMU
paboThI, pacripeienaTbBUABIPA0OT,JOrOBapUBaTLCS, 00CYKIAThIIPOLIECC U
pe3y/sibTaT paboThl; 00001IaTh MHEHHUST HECKOJIBKUX JTHO/IeH;

e  YUaCTBOBaTbBIPYMNMNOBBIX(OPMaxpadOThI(00CY K IeHsT,00MeHMHEHHH,
«MO3TOBBI€ INTYPMBl» W HWHBIE); BBINNOJHATH CBOI YacTh pabOThI U
KOOD/IMHUPOBaTb CBOW [I€MCTBUS C JADYTUMHM UYjeHaMd KOMaH/bl;
OlLIeHMBaThb KaueCTBO CBOEro BK/ajZia B OOL[WI TPOJYKT IO KPHUTEPHSM,
chopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBHSI.

3) YHueepca/nbHble pezy/1simugeHble Oeticmaus, obecneuusarom
¢hopmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKOB AUYHOCTU.
CamoopraHu3anys:

COCTABJISAITh TIJIaH, aJIFOPUTM pellieHus 3aZlauk, BbIOMpaTh Croco0 pelieHus C
yuéTOM MMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOKHOCTE, apryMeHTHPOBaTh
Y KODPEKTUPOBATh BapUaHTHI PelleHrl C YU6TOM HOBOW MH(OpMaL1K.

CaMOKOHTPOJIb:

e B/IaJeTh HaBblKAMHU [I03HaBaTelbHOW pe(eKCUM KaK OCO3HaHUS
COBepIllaeMbIX JeWCTBUA M MBIC/IUTEbHBIX MPOLECCOB, UX Pe3yJIbTaTOB;
BAa/leTb criocobamMy  CamMOTIpOBEPKM, CaMOKOHTPOJsi — Tpoijecca U
pe3ysbTara pelieHus MaTeMaTHYeCcKou 3a/jauu;



e TIpeABUIeTb TPYJHOCTHU, KOTOPbIe MOTYT BO3HUKHYTb MPU peIleHUur
3a/laud, BHOCUTh KODPEKTHBbI B /[IesITeJIbHOCTb Ha OCHOBe HOBBIX
00CTOSITENbCTB, JaHHBIX, HAl/JEHHBIX OIMOOK, BLISIBJIEHHBIX TPY/JHOCTEM;

e OI[€EHWBaTh COOTBETCTBHE pe3y/bTaTa ILelM W YCJIOBUSIM, OOBSICHSTH
TIPUUMHBI IOCTV)KEHUS] WM He[OCTW)KeHUS Pe3ybTaToB JesATe/IbHOCTH,
HaXO/IUTh OIIMOKY, AaBaTh OLIEHKY IMPHOOPeTEHHOMY OIIBITY.

INPEAMETHBIEPE3YJ/IBTATDBI

OcBoeHue yueOHOTro Kypca «Asrebpa v Hayajia MaTeMaTUYECKOTO aHaIM3a»
Ha ypPOBHe cpegHero o0Iero odpa3oBaHHsS J0/DKHO 00eCreunBaTh JOCTHDKEHHE
CJIeIYIOIIUX MPeIMEeTHBIX 00pa30BaTe/IbHBIX Pe3y/bTaToB:

10 K/TACC

YK c/1auBbIYMC/IEHUS

OnepupoBaTh TMOHATHUSMU: PpallMOHATBLHOE U JIeUCTBUTE/NIbHOE UUCIIO,
OOBIKHOBEHHaAs U JieCITUUHAs P00k, TTPOIEHTHI.

BbIno/HATE ~ apU(MeTHUecKre  ornepaluu C  palyMOHaJbHbIMA U
JlefiCTBUTE/TbHBIMU YU C/IaMHU.

BbITIOTHATE IPUOMKEHHBIE BBIUMC/IEHUS, UCTIONB3Yys TpaBUia OKPYIJIEHHS,
JlenaTh NPUKUAKY U OLIeHKY pe3yJ/bTaTa BbIYMCIeHUM.

OnepupoBaTh TIOHSATUSIMU: CTeTeHb C 1ieJIbIM TI0Ka3aTejieM; CTaHZapTHasl
dbopma 3anmMcU [AEUCTBUTENBHOIO 4YMC/a, KOpDeHb HaTypaJbHOW CTereHu;
WCI0/Ib30BaTh MOAXOAAIYI0 (DOPMY 3alyCU JAelCTBUTENbHBIX YMCE /ISl pelleHust
MpaKTUYeCKUX 3a/lau U Mpe/CcTaBIeHus JaHHbIX.

OnepupoBaTh MOHSATUSMU: CUHYC, KOCUHYC U TaHT'e€HC TIPOM3BOJILHOTO YTJIa;
WCTI0/Tb30BaTh3aMUChIIPOU3BO/ILHOTO yIJIa 4epe300paTHbIeTPUTOHOMEeTPUUeCKUe
byHKLIMMN.

YpaBHeHusiMHEpaBeHCTBa

OnepupoBaTh TMOHSATUSIMU: TOXAECTBO, YpaBHeHUe, HEpaBeHCTBO; Iiesioe,
palMoHa/ibHOe, UppallMOHa/IbHOe YpaBHeHUe, HePABEHCTBO; TPUIOHOMEeTPUYeCKoe
ypaBHEHUE;

BbINO/THATE TTpeoOpa3oBaHusl TPUTOHOMETPUUECKHX BBIPAXKEHWM W pelllaTh
TPUTOHOMETpPUUeCKUe yYpaBHEeHUsI.

BbIMoTHATE TIpeoOpa3oBaHUs 1[e/bIX, PalMOHA/IbHBIX W HpPpalOHA/TbHBIX
BbIDa)KEHUM U pelliaTh OCHOBHbIE TUIIbI LieJIbIX, PaljMOHA/IbHBIX UMppaliOHaTbHBIX
ypaBHEHUM U HEPaBEHCTB.

[TpuMeHsITh ypaBHEHHsI U HepaBeHCTBaA /IJIsl pellieHus] MaTeMaTUueCKuX 3ajau
¥ 3a/la4 U3 pa3uuHbIX 00/1acTeit HayKu U peasbHOMN >KHU3HHU.



MogenupoBaTh peasibHble CUTyallMd Ha s3bIke aureOpbl, COCTaB/ISThH
BbID&)KEHMS, YpaBHEHUs, HepaBeHCTBa M0 YCJIOBHIO 33/laud, WCC/Ie[0BaTh
MIOCTPOEHHbIE MO/Ie/IU C UCI0/Ib30BaHUEM arlnapaTa aareophl.

dyHkuuuurpapuku

OmnepupoBaTh TOHATUSIMU: (QYHKIUS, CIIOCOOBI 3a/laHusi (PyHKLMH, 00/1acThb
oripe/ie/ieHUsi U MHOKeCTBO 3HaueHWW (yHKIMM, rpaduK (QYHKIMH, B3aUMHO
oOpaTHbie PYHKIIUU.

OneprpoBaTh MOHATUSIMU: YETHOCTh U HEUETHOCTb (DYHKLIMH, HYJTU(DYHKLUY,
MIPOME)XYTKH 3HAaKOMOCTOSIHCTBA.

Vcrionb3oBaTerpa@uKr(yHKLMIAJISIpeIIeHUsypaBHEHUH.

CTpouTb M uuTaTh rpayKu JUHENHOW (YHKLWH, KBaJ|paTUUHOM (PYHKLUH,
CTeleHHOUN (PYHKLIMH C 1]e/IbIM I10Ka3aTeseM.

Wcnonb3oBaTh rpadukd (QYyHKUMN [ WCCIeJOBaHUS TPOLIECCOB U
3aBUCUMOCTeN MpU pelleHUd 3a/ad U3 APYruX yueOHBbIX TIPeJMeTOB U peasbHOMN
JKU3HU; BbIpakKaThb (JOPMYJIaMH 3aBUCUMOCTH MeXX/y BeJTMUMHAMM.

HavyanamaTremaTuyecKoroaHaausa

OneprpoBaTh MOHATHSIMU: TIOC/A€/0BaTeNbHOCTb, apu@meThueckas W
reoMeTpuUuecKast Iporpeccuu.

OnepupoBaTh MOHATUSMU: OecKoHeuHO YyObIBaroljasi reoMeTpuyUecKast
riporpeccusi, cymma 6eCKOHeUHO yObIBaroIIeii reoMeTpHUUeCKOM IMPOrpecCcHm.

3aZiaBaTbIioC/eI0BaTe/TbHOCTUPA3TMUHBIMUACIIOCO0aMU.

Vicrionb30BaTh CBOMCTBA MOC/I€0BAaTENBHOCTEH Y MIPOrPeCCUN JJIs1 pelleHus
peasibHBIX 3a/,a4u MPUK/IaHOTO XapakTepa.

MHo)xecTBan10ruKa

OnepupoBaThIIOHATHSMU: MHOKECTBO,0lepaliiiHaIMHOKeCTBaMH.

Vcrionb30BaTh  TeOPETUKO-MHOKE@CTBEHHBIM — amrapar [/ ONWCaHus
peanbHBIX TIPOLIECCOB U SIBJIEHWM, MPHU pelleHuH 3ajau U3 JApYruxX yueOHBIX

TipeJMeTOB.
OnepupoBaTh  TMOHATUSMHU:  OMpefesieHWe,  Teopema,  CJe[CTBUe,
[l0Ka3aTebCTBO.
11 KJ/TACC
Yuc/1auBbIYMC/IeHUS

OnepupoBaTh TMOHATUSIMUA: HATypaJbHOE, 1[e/loe YHUC/IO; HCI0Ib30BaTh
TIPU3HAKM [IeJIMMOCTH Lie/IbIX YKCesl, Pa3/ioyKeHre Yucia Ha MPOCTble MHOXXUTEIN
JJ1s pelleHus 3a7au.

OnepupoBaThIIOHATHEM: CTelTeHbCPaLMOHATbHBIMIIOKAa3aTeIeM.

OneprpoBaTh MOHATHSIMU: JIOTAapU(PM UUCIa, JeCATUYHbIe W HaTypasbHble
norapy@Msl.



YpaBHeHUsiMHepaBeHCTBA

[lpuMeHSTH CBOWCTBA CTereHW [Jisi TpeoOpa3oBaHUsl — BbIpaKeHUM;
OMepUpOBaTh MOHSTUSIMU: TMOKa3aTeJbHOE YypaBHEHME W HEPAaBeHCTBO; pellaThb
OCHOBHbIE TUIIbI [T0Ka3aTe/bHbIX YDaBHEHUW Y HEPABEHCTB.

BbImonHATe  1peo0Opa3oBaHUs  BbIp@KEHWM, COlepKallux JiorapugMel;
OIepypoBaTh MOHATUSIMU: JIOTapu(pMHUUeCcKoe ypaBHEHHE M HEPABEHCTBO; pellaThb
OCHOBHbI€ TUTIbI TOrTapuMHUUeCKUX YpaBHEHUM U HepaBEeHCTB.

HaxomuTe pellleHVsi TPOCTeHMIIMX TPUTOHOMETPUYECKUX HepaBeHCTB.

OnepupoBaThIIOHATHSMU: CUCTEMa/IMHEMHbIXYPaBHeHUNeE pellleHUe;
WCII0/Ib30BaThCUCTEMYTMHENHBIXY PaBHEHUU /ISP eIIeHUSITTPAKTUYeCKMX 3a/1a4.

HaxoguTe perieHusi MPOCTENIINX CUCTEM M COBOKYITHOCTEM PaljuOHA/IbHBIX
yPaBHEHUU U HEPABEHCTB.

MogenupoBaTh peasibHble CUTyallud Ha s3blKe anrebpbl, COCTaBJISATH
BbID@)KEHUS, ypaBHEHUsl, HepaBeHCTBA U CHUCTeMbl I10 YCJOBHUIO 3aj/lauM,
WCCie[JoBaTh MOCTPOeHHbIe MO/Ie/ U C UCTI0Ib30BaHKeM arirapaTa aareopsbl.

DyHKuuuurpapuku

OneprpoBaTh TOHATUAMU:  TepUoAMUYecKass (PyHKUHWs, TPOMEXYTKU
MOHOTOHHOCTH (YHKI[MH, TOUKM OSKCTpeMyMa (QYHKIUM, Haubosbliiee U
HavMeHblllee 3HaueHusi (QYHKUMM Ha MPOMEXYTKe; WCI0/b30BaTh WX [JIs
vcciiejoBaHUs (yHKIMM, 3a/JaHHOW rpadrKoM.

OneprpoBaTh MOHATUSAMU: TpapUKK TOKa3aTeNbHOM, JIorapupMUUecKord U
TPUTOHOMETpUUEeCKHX (YHKIMH; M300pakaTb MX Ha KOOPJWHATHOM TJIOCKOCTH U
WCII0/Ib30BAaTh [JI pellieHus1 ypaBHEeHU U HepaBeHCTB.

N306pakaTh Ha KOOPAMHATHOM TMJIOCKOCTH TpadMKy JTMHEHHBIX YPaBHEHUIH
VICII0/Ib30BaTh UX [/IS1 PelleHrsl CUCTeMbI JINHEWHBIX YPaBHEHHUH.

Wcnonb3oBaTh rpadukd (QYyHKUMK [ WCCIeJOBaHUS MPOLIECCOB U
3aBUCHMOCTeN 13 JPYTUX yueOHbIX JUCIUTIIVH.

HavyanamaTremaTu4yecKoroaHaausa

OnepupoBaTh MOHATUSAMU: HeTlpepbiBHAs (YHKI[Ws; MPOM3BOIHAsE (PYHKI[WY;
HCIT0/Tb30BaThIreOMeTPUUeCKUM U (PU3NUeCKUi CMBIC/ TTPOM3BOAHOM AJ1s1 pellieHUst
3a/au.

HaxouTh Mpou3BO/iHbIEe 3/1eMeHTapHbIX(GYHKLWNA, BHIYMC/ISATh MPOU3BO/IHbIE
CYMMBI, TIPOM3Be/IeHHS], YaCTHOTO (DYHKLIAM.

Vcrioib30BaThIIPOU3BOAHYIOISL UCC/Ie0BaHUS (DYHKLIMMHA MOHOTOHHOCTD U
5KCTPEMYMBI, IPUMEHSTh pPe3yJ/bTaTbl UCC/IeJ0OBAaHMUS K TOCTPOEHUIO IPa(KOB.

Vcrionb30BaTh TPOWM3BOAHYIO [JI1 HaXOXXAEHWsS HaWIy4dllero peLleHusl B
TIPUKJ/IAJIHBIX, B TOM YMC/Ie COLMaTbHO-3KOHOMHUYECKHUX, 3a/avax.

OmneprpoBaTh TOHATHSMH: TiepBooOpa3sHasi W UWHTerpaj; IOHUMATh
reoMeTpuuYecKu U Gr3n4YecKUii CMbIC/I UHTerparna.



HaxoautbriepBooOpa3HbiedieMeHTapHBIX(PYHKIVN; BBIYMC/IATEUHTETPas 10
dbopmyne HetoToHa—JIeiibHu1]a.

PermaTbIpyK/iaiHbIe3aiaui, BTOMUKCIeCOI[HATbHO-3KOHOMHUYECKOT'OU
(br3MUeCcKOro XapakTepa, CpeJjiCTBAMH MaTeMaTHUeCcKoro aHasm3a.



TEMATNYECKOEIUVIAHUPOBAHUWE

10 K/TACC
N Ko/mmuecTBouacos O/IeKTpOHHBIe
" upposbie
n/ HaumMeHoBaHuepa3ae/10BUTEMIIPOrPAMMBbI Bcer | KoHTpo/bHBIEPA0O Tpaxrideck (ungp )
I ue oOpa3oBaTe/IbHbIEPeCyp
(]
e padoThI CbI
1 MHOKeCTBa paLMOHA/ILHBIX U 1efCTBUTE/IbHBIX 14 . BubmiorexalIOK
yyces.PaljyoHanpHbleypaBHEHHIMHEPABEeHCTBa https://m.eds00.ru/7{415b90
bubmioTtekal [OK
2 ®ynkupyu urpaguku.CrerneHs CLe/IbIMIIOKa3aTesieM 7 https://m.edsoo.ru/7f415b90
3 ApudmeTrueckuii KOpeHb N—OM CTeleHH!. 10 1 BrbmiorexalJOK
VpparjyoHanbHbleypaBHeHUsIMHepaBeHCTBa https://m.eds00.ru/7{415b90
CrereHb C paliOHa/IbHBIM [10Ka3aTesieM. bubnuorekal[lOK
4 [MokasaTenbHasdyHKus. [Toka3aTebHbleypaBHEHNs 12 1 https://m.edsoo.ru/7f415b90
VHepaBeHCTBa
. JlorapudmuueckasdyHkips.Jlorapupmudeckme ’ ) BubmorekalJOK
YDaBHEeHNs U HepABEeHCTEA https://m.edsoo.ru/7f415b90
bubmorekal [OK
6 [TocegoBaTeIbHOCTUMIIPOTPECCUU 0 https://m.edsoo.ru/7£415b90
®opMybITpUroHomeTpun. TpUroHOMeTprUUecKHeypaB BubmorexallOK
7 10 1 https://m.edsoo.ru/7f415b90
HeHUsI
8 [ToBTOpEHMe,060011IeH1 e, CHCTEMaTH3aLIMsI3HAaHUH 3 1
OBIIEEKOJ/IMYECTBOYACOBIIOITPOI'PAMME 68 6 0




11 K/TACC

Ne

HaumeHnoBaHuepasje/10B1

KoJ/simuecTBo yacoB

OeKTpoHHBIe(HH(POBLIE)

oOpa3oBaTe/IbHbIEPeCyPChI
W TeMIPOrpaMMBI Beero KoHTpo/bHbIE IIpakTHueckue P pecyp
padoThI padoThI
CrerneHbCpalMOHaIbHBIMIIOKA3aTeIeM. bubmoTtekal [OK
1 [TokasarenbHasi PyHKLUS. . https://m.edsoo.ru/7f415b90
[Toka3arenbHbleypaBHEHUSIN
HepaBeHCTBa
Jlorapudmuueckas QyHKLHSI. bubmoTtekal [OK
2 JlorapudmuueckreypaBHeHHUsIA 6 https://m.edsoo.ru/7f415b90
HepaBeHCTBa
bubmioTtekal [OK
3 TpuronomeTpuvecKreypaBHeHHs. 15 1 https://m.edsoo.ru/7f415b90
TpuronomeTpuueckuedyHKLIMUUUX bubmioTtekal [OK
4 rpaduku. 15 1 https://m.edsoo.ru/7f415b90
TpuroHomeTpuyeckrieHepaBeHCTBa
bubmioTtekal [OK
5 ITpoussogHas.IIpuMeHeHrenpor3BOAHON 16 1 https://m.edsoo.ru/7£415b90
bubmorekal [OK
6 WnTerpan veronpiMeHeHus 15 https://m.edsoo.ru/7f415b90
bubmmorekal [OK
7 CucreMblypaBHEHHUH 6 https://m.edsoo.ru/7f415b90
bubmmorekal [OK
8 HarypasbHblenLie/nbleuncia 6 https://m.edsoo.ru/7f415b90




9

[ToBTOpEHMe,000011IeHNE,
CUCTeMaTH3aLUsI3HaHUH

18

OBILIEEKO/IMYECTBOYACOBIIO
[TPOI'PAMME

102
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