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HNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma cocraBiieHa Ha OCHOBAHHUU:
1. ®enepanbHOrO rocy1apCTBEHHOTO 00Pa30BaTEILHOIO CTaHApTa CPETHETO OOIIEeTo
oOpazoBanus (IIpuka3 Munucrepcrsa npocseuienus PO ot 17.05.2012 Ne 413 «O6
YTBEpXKJIEHHH (DeaepabHOTO rOCyIapCTBEHHOTO 00pa30BaTEILHOIO CTaHAApTa CPETHETO
o0rm1ero 00pa3oBaHUI»(C U3MEHEHHUSIMU U IOTIOJTHEHUsIMH 0T 27.12.2023 )
2.DenepanpHas 0Opa3oBaTeabHas MporpaMmma CpeIHero ooIero oopa3oBaHus
(ITpukasMunnpocsemenusiPoccunor 18.05.2023
371 «O0yTBepx)aeHNN(EaepATEHOH00pa30BaATEIIBHONTIPOTPAMMBICPEHET000IIEr000pa30BaHuUs
")
2. OcHoBHast 00pazoBaTeNbHON TPOrPaMMbl cpeaHero ooiero oopazopanuss MAOY Abarckas
COLI Nel, mporokos neparorudeckoro cosera ot 30.08.2023
Ne 18, ¢ m3m.ot 29.05.2024.
3. [IpukazMunnpocsenienus ot 21.09.2022 Ne 858 (pen.ot 21.02.2024) «O06 yrBep)aeHUH
benepanbHOTO NIEpevHs YIeOHHKOB, OMYIICHHBIX K UCTIOIB30BAHUIO TP peaTU3aIiH
MMEIOIINX TOCYTAPCTBEHHYIO aKKPEIUTAINI0 00pPa30BaTEbHBIX MPOrPaMM Ha4alIbHOTO OOIIEro,
OCHOBHOTO OOIIETO, CpEeTHEro 00IIero 0Opa30BaHus OPraHU3aUSIME, OCYIIECTBIISIOMIMHI
00pa3oBaTeNbHYIO ACATEIBHOCTD, M YCTAHOBIICHUS MPENIEIIEHOTO CPOKA MCTIOTb30BAHMS
UCKITFOUEHHBIX YYCOHUKOB)
4.Yuebnbiit uian MAOY Abatckas COLL Nel na 2024-2025 yyeOHbI# TO/.

Y4eOHblli Kypc «Anredpa W Havajlla MAaTeMaTHYECKOTO aHaju3a» SBJSICTCS OJHHM U3
HanOoJyiee 3HAYUMBIX B IIPOrpaMMe CpemHero oOmiero oOpa3oBaHHUsA, IMOCKOJBKY, C OJHOMU
CTOpPOHBI, OH OOECHeYrMBAEeT WHCTPYMEHTAJIbHYIO 0a3y /i1 H3y4YeHHUS BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrodl CTOpOHbI, (POPMUPYET JOTHYECKOEe U aOCTPAKTHOE MBIIICHUE
00ydJaromuxcsi Ha YpOBHE, HEOOXOJMMOM I OCBOCHHS HH(GOPMATHKH, OOIIECTBO3ZHAHUS,
UCTOpPUH, CIIOBECHOCTH U [JPYruX JUCHMIUIMH. B pamMkax pgaHHoro ydeOGHOro Kypca
oOyyaroniyecsi OBJIQ/ICBAIOT  YHHUBEPCAIbHBIM  SI3bIKOM  COBPEMEHHOM HAyKH, KOTOpas
(dbopMynupyeT CBOM IOCTHXKEHUSI B MaTeMaTHUECKOil popme.

VYueOHblii Kypc anreOpbl M Hadajdl MaTeMAaTUYECKOTO aHalu3a 3aKJIaJbIBa€T OCHOBY JUIS
YCIEIIHOTO OBJAJCHUS 3aKOHAMU (U3UKU, XUMHH, OWOJOTMM, TOHUMaHHUS OCHOBHBIX
TEHJCHIMM DPa3BUTHS SKOHOMUKH U OOLIECTBEHHOW >KW3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX HUGPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HCIOJB30BaTh UX IS
JanbHelInero o0pa3oBaHHMs M B IIOBCEJIHEBHOM KW3HU. B TO ke Bpems OBJIaJeHUE
aOCTpPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU aireOpbl U MaTeMaTHYECKOrO aHaIHM3a
pa3BUBaeT YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCThH, JOKa3bIBATh
YTBEPKACHUS C MOMOIIBI0 UHIAYKIUU U PAcCYXJaTh JeIYKTUBHO, HCIIOJIb30BaTh 0000IIEeHNE U
KOHKpEeTH3allilo, a0CTparupoBaHWe M aHAIOTHIO, (OPMHUPYET KpEaTUBHOE M KPUTHUYECKOE
MBIIILJICHHE.

B xome u3yuenus yueOHOTO Kypca «AnreOpa ¥ Haudajda MaTEeMaTHUECKOTO aHaIn3a»
oOyuaronyecss TONYy4alOT HOBBIA OMBIT pPEIICHUS NPUKIATHBIX 3373y, CaMOCTOSTENHLHOTO
MOCTPOCHHUSI MAaTEMaTUYECKHUX MOJENEeH peanbHbIX CUTYyalluid, WHTEpPIpEeTallud MOTy4eHHBIX
pelIeHni, 3HAKOMSTCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBLAAIOIIMMUCA MATEMATHUECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc oONamaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN
peanu3yeTcss Kak depe3 ydeOHBIM MarepHual, CHOCOOCTBYIOMIMK (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUS, TaKk U uepe3 crneuuduky ydeOHOU  JeATENbHOCTH, TpeOyromei



HpOl[OJI)KI’ITCHbHOﬁ KOHLOCHTpaluunu BHHUMAaHHA, CaMOCTOATCIIbHOCTH, AKKYPAaTHOCTU n
OTBCTCTBECHHOCTHU 3a HOJIy‘ICHHbII;'I PE3YJIbTAT.

B ocHoBe mMeroamku 0oOydeHHs aireOpe W HadalaM MaTeMATUYECKOTO aHaIu3a JICKUT
JEeSITEIbHOCTHBIN IPUHIUI 00y4EeHUS.

B cTpykType yuebHOrO Kypca « Anredpa v Hadana MaTeMaTUYECKOTO aHAJIM3a» BBIICICHBI
CIICIYIOIINE COJIEPIKATSIBHO-METOqMYECKHe JIMHUN: «Uucia W BeUUCICHHSY, «DYHKIIUU U
rpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana maremaTudeckoro anammusa», «MHOXKECTBA U
JIoruka». Bce ocHOBHBIEC COACPIKATCIIbHO-MCTOANYCCKUEC JIMHUKU HU3Y4AlOTCAd Ha IMMPOTAKCHUHA
IBYX JIET OOy4eHHUsS Ha YPOBHE CPEIHEr0 OOIIEro oO0pa3oBaHHS, €CTECTBCHHO IOTIONHSS JPYT
Jpyra ¥ TIOCTENEHHO HACBIIAsACh HOBBIMM TeMaMH U pasjenaMu. J(aHHbIM y4eOHbIN Kypc
ABJISICTCA  HWHTCIPAaTUBHBIM, IIOCKOJIBKY 06T)CI[I/IH$IGT B ce6e COACPIKAaHNEC HCCKOJBbKUX
MaTEMATHYCCKUX JUCHUIIIIMH, TaKHX KaK anre6pa, TPUTOHOMETPUA, MaTeMaTU4EeCKUI aHaJIu3,
TEOpHsl MHOXKECTB, MaTreMarudeckas JoThuka W japyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAlOT BCE 0OoJice IMMPOKHUM MATEMATHYECKUM aIlllapaToM, Yy HUX TOCIEA0BaTEIHHO
dbopMupyeTcsi M COBEPIICHCTBYETCSI YMEHHE CTPOUTH MAaTEMaTUYECKYI0 MOJENb pPealbHOU
CUTYyallid, NMPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3y4YEeHUU Y4eOHOTo Kypca, JUIsl pelieHUs
CaMOCTOSITEIIBHO C(HOPMYJIMPOBAHHONW MaTeMAaTHYEeCKOW 3a7add, a 3aTeM HWHTEPIPETUPOBATH
CBOM OTBET.

CopnepxarenpHO-MeTOAMYeCKass  JHHS — «Uucma W BBIUMCIICHHS»  3aBEpIIacT
(dhopMupOBaHNE HABBIKOB HCIIOJIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBIJI0O HAa4YaTo Ha
YpOBHE OCHOBHOTO 0011ero obpazoBanusi. Ha ypoBHe cpemgHero oOmiero oopasoBaHus 0c000€
BHUMAHHEC YACIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPalMOHAJIbHBIX BBI'-H/ICJ'IGHI/Iﬁ, BKIIFOYAKOIIINUX B
ce0s1 MCIIOJIb30BaHUE Ppa3INYHbIX (1)OpM 3aIucCu 4rciia, YMCHHUE ACJIaTh NPUKUIKY, BBIIIOJIHATH
NpHUOIMKEHHBIC BBIYHCIICHNS, OIICHUBATh YUCIIOBBIC BBIPAKEHUS, padOTaTh C MaTEMAaTHICCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCSI MHOKECTBA HATYPaJbHBIX, IIEIBIX, PAIMOHAIBHBIX U
JEWCTBUTEIFHBIX YHCEN TOTIONHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCENl. B KaXIOM M3 3THX
MHOJKECTB paCCMAaTPHBAIOTCSI CBOMCTBEHHBIE €My CIEIIM(PUUECKHE 3a/1a4H U OTIEPaIlUH: JCICHUE
HAIeJI0, OINEPUPOBAHUE OCTATKAaMH Ha MHOXKECTBE IENBIX YHCEN, OCOObIE CBOWCTBa
paMOHATBFHBIX U MPPAIMOHAIBHBIX YUCEN, apu(METHUYECKUE OTepaIiH, a TaKKe W3BJICUCHHE
KOpDHS  HATypaJIbHOM  CTENEHM HAa  MHOXECTBE KOMIUICKCHBIX  4YHcCel.  bmaromaps
MOCIIEIOBATEIIbHOMY — PAacCHIMPEHHIO KpPyra HCIIOJIB3YeMBIX YHCET W 3HAKOMCTBY C
BO3MOJKHOCTSIMH MIX TIPUMEHEHUS JJIsl PELICHUS PA3JIMYHbIX 337a4 (POPMUPYETCS TPEACTaBICHUE
0 €JMHCTBE MaTEMATHKH KaK HayKH U €€ POJIM B MOCTPOCHUH MOJICJICH PEaTbHOTO MUPA, IIIMPOKO
UCTIOJB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHSI.

Jluaus «YpaBHEHUS W HEPABEHCTBAa» pPEAM3YeTCsl Ha MPOTSHKCHUU BCEro OOydeHHs Ha
YPOBHE cpeaHero oOmiero oOpa30BaHUs, IOCKOJbKY B KaxaoMm pasaene [Iporpammbl
MPEyCMOTPEHO PEIICHUE COOTBETCTBYIONIMX 33jad. B pe3ynbraTe 00y4aromuecs: OBIaIeBaloT
pa3IMYHBIMU ~ METOJIaMU  PEIICHUS  PAllMOHAIBHBIX, HMPPAUOHAIBHBIX, ITOKA3aTCIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPUYCCKHX YPABHEHUH, HEPABCHCTB U CHCTEM, a TaKXKe 3a/ad,
coziepkamux mapamerpbl. [lolydeHHbIE YMEHUsSI IUPOKO HCIOJB3YIOTCS MPH HCCIICIOBAHUU
(GYHKIUH C TIOMOIIBIO TPOU3BOIHOM, MTPU PEIICHUH MPUKJIAIHBIX 33/1a4 U 3a71a4 Ha HaXO0XKJICHUE
HaMOOJIBIIMX U HAUMEHBINX 3HaUeHUH (QyHKIWU. [laHHAs cojepkaTelibHas JMHUS BKIIIOYACT B
ceOs1 Takke (opMHpPOBaHWE YMEHHWIl BBINOJNHATH pacu€rThl 1Mo (opmysiam, mpeoOpa3oBaHUs
palMOHALHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAKXKe BBIPAKCHUI,
coJiepKaluXx creneHn u Jiorapudmel. biarogaps wu3ydeHHIO anreOpandeckoro Marepuana
MPOUCXOUT JalbHEWIICe pa3BUTHE AJITOPUTMHUYECKOTO U aO0CTPAKTHOTO  MBIILJICHHS
oOyyJaromuxcsi, OPMHUPYIOTCS HaBBIKU JEITYKTHBHBIX PACCYXJICHHUH, PabOThl C CUMBOJILHBIMU
(dbopmamu, PEICTaBICHHUS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
AureOpa npemiaraeT 3peKTUBHbIC HHCTPYMEHTHI JIJISl PEUICHHS TPAKTHYECKUX U €CTECTBEHHO-
HAYYHBIX 3a]1a4, HAlJISAJHO JIGMOHCTPUPYET CBOM BO3BMOKHOCTH KaK SI3bIKa HAYKU.



ConepxxatenbHO-MeTOAMUEeCKast JTUHUS «DYHKIUN U rpa@uKm» TECHO NeperuieTaeTcsi ¢
APYrUMH  JHHHUAMH ~ y4eOHOTO  Kypca, IIOCKOJIBKY B  KAaKOM-TO  CMBICIE  3a1aér
IIOCJIEIOBATEIbHOCTh ~ M3Yy4eHUsl MaTepuana. V3ydeHwe  CcTENeHHOM, IOKa3aTelbHOM,
norapu(pMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIHH, MX CBOMCTB M IpaMKOB, MCIIOJIb30BaHHUE
GyHKUME U pemieHus 3aad U3 APYruxX Y4eOHBIX HPEAMETOB M PEaTbHOM JKHU3HU TECHO
CBSI3aHO KaK C MaTéMaTHYE€CKUM aHAJIN30M, TaK U C PELIEHUEM YpaBHEHMH U HepaBeHCTB. [Ipu
3TOM OoJIbIIOE BHUMAaHWE yAeseTcss (OPMUPOBAHHIO YMEHHS BBIpaXaTh (OpMylIaMu
3aBUCHUMOCTH MEXJy pa3jIMYHbIMHU BEIMUYMHAMH, UCCIEN0BATh MOJIyYeHHbIE (QYHKIUH, CTPOUTH
ux rpaduku. Marepuan 3TOH coAepKaTelbHOW JIMHUM HALEJIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, IO3BOJISIOMIMX BBIPAXXAaTh 3aBHCUMOCTH MEX]y BEIHYMHAMH B pa3in4yHON (opme:
aHAJIMTUYECKOM, Trpaduueckod U cioBecHO. Ero wusyueHwe cnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHUS, CIOCOOHOCTH K  00OOIIEHHI0O UM KOHKpEeTH3alluW,
HCIIOJIb30BAHNUIO aHAJIOTUH.

CopnepxarenpHas nuHus «Hagama mareMaTtnyeckoro aHaian3ay IMO3BOJIAET CYIIECTBEHHO
paciIupuTh KPyr Kak MaTeMaTUYeCKUX, TaK U MPHUKIAJHBIX 3a]1a4, JOCTYIHBIX OoOydaroumumcs,
TaK KaK y HUX MOSBJISETCS BO3MOXHOCTb CTPOUTH TpadUKU CIOKHBIX (QYHKIUHN, ONPENeNsITh UX
HauOOJbIINE ¥ HAUMEHBIINE 3HAUEHUS, BBIYUCIATH MJIOMAAN GUIyp U OOBEMBI TEN, HAXOIUTh
CKOPOCTHM U YCKOpPEHHs IpoleccoB. JlaHHas copaepkaTenbHas JUHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHS MAaTeMaTUYeCKUX MOJeNiel pealibHbIX CUTYyalud, [O3BOJISIET
HaXOJUTh HaWIydlllee pelIeHHEe B MPHUKIATHBIX, B TOM YHCII€ COLUAIbHO-IKOHOMHUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHUECKOrO aHaju3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (hOPMATIBLHO-IOTHYECKOTO M KPEaTUBHOTO MBIIUICHUS, (GOPMUPOBAHUIO YMEHUMN
pacrno3HaBaTh IPOSBICHHS 3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UcKyccTBe. OOyuaroniuecs
Y3HAIOT O BBIJAIOIUXCS PE3y/bTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHs MAaTEMAaTUKH KaK HAyKH, U
00 UX aBTOpAX.

CopnepxxaTenpHO-MeTOAMYECKasE JHHUA «MHOXeCTBa M JIOTMKa» BKJIIOYaeT B ce0s
JIEMEHTbl TEOPUM MHOXKECTB M MAaTEMAaTUYECKOW JIOTHMKH. TeOopeTHKO-MHOKECTBEHHBIC
IIPEJCTABICHNUs NPOHU3BIBAIOT BECh KypC ILIKOJHHOW MAaTeMAaTHKU W HpeIJlaraloT Haubosiee
YHHUBEPCAIbHBIN A3bIK, OOBEAMHAIOIMIMNA BCE pa3feiabl MaTeMaTUKU U €€ NPHIOKEHHH, OHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE NUCHUIUIMHBI M UX IPWIOKEHUA B equHoe nenoe. Iloatomy
BaXXHO JaTh BO3MOXHOCTb OOydarolieMmycs IIOHUMAaTb TEOPETUKO-MHOKECTBECHHBIN SI3bIK
COBPEMEHHOM MAaTE€MaTUKH M MHCIOJIb30BAaTh €ro A BBIPAXEHHUS CBOMX MBICIEH. [lpyrum
BAKHBIM ITPU3HAKOM MATEMAaTUKHM KAaK HAayKH CIEeIyeT NPU3HATH CBOMCTBEHHYIO €M CTPOroCTb
00OCHOBaHMH W  CJEJOBAHUE OIpPENCIEHHBIM IpPaBUJIaM IOCTPOEHUS  JO0KA3aTeNIbCTB.
3HAKOMCTBO C 3JE€MEHTaMM MaTeMaTH4eCKOH JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBILUIEHUS] 00YYarOLUXCsl, O3BOJSET UM CTPOUTh CBOM PACCYXJIEHHUS Ha OCHOBE JIOTMUYECKUX
paBui, GOpMUpPYET HABBIKM KPUTHUYECKOT'O MBIIIJICHHUS.

B yue6HOM Kypce «AnreOpa M Hayaja MaTEeMaTHYECKOI'O aHAW3a» IMPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTU4YeCKOI'0  MOJEIMPOBAHUS,  KOTOpble  HIPU3BAHBI  CHOCOOCTBOBATh
(OpMHUPOBAHUIO HABBIKOB MOCTPOCHMsI MOJEIEH pealbHbIX CUTyallMd, HCCIENOBaHMS 3THX
Mojieliell ¢ TOMOUIbIO ammapara ajireOpbl M MaTeMaTH4YeCKOIo aHajiu3a, HHTEepHpeTanuu
MIOJIyYEHHBIX DPe3yJabTaToB. Takue 3agaHusi BIUIETEHBl B KaXKIbIH W3 pa3/eloB INPOTpamMMBbl,
MIOCKOJIbKY BEChb MaTepuan y4eOHOIro Kypca IIUPOKO HCIOJIb3YETCs JUIs pelleHHs MPUKIaJHbIX
3amau. Ilpu pemeHMM peaspHBIX TMPAKTHUYECKUX 3aJad  oOydaroliuecs pa3BUBAIOT
HaOII0/1aTeNIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJb30BaTh
aHaJIOTHI0, 0000IaTh M KOHKPETH3MpOBaTh Mpobiemy. JlesTenpHOCTh MO (OpMUPOBAHUIO
HaBBIKOB PEIICHUS MPUKIJIAJHBIX 3a/1a4 OPraHU3yeTcsl B MPOIIECCe N3YYEHHs BCEX TeM y4eOHOro
Kypca «AnreOpa ¥ Hayana MaTeMaTHYECKOTO aHAIIN3a.

Ha u3ydenue yyeOHOro Kypca «Anredpa 1 Hauyajaa MaTeMaTU4ecKOro aHaJIu3a» OTBOAUTCS
B 10 kmacce — 136 yacos (4 yaca B Hezenio), B 11 kiacce — 136 gacos (4 daca B HezIemio).



IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O
HPEAMETA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYaloImerocs Kak aKTHBHOIO U
OTBETCTBEHHOT'O WJIE€HAa POCCHUHUCKOro OOIIEecTBa, MPEACTABICHHUE O MAaTeMAaTHMYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIBHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAUCHHUEM;

2) NaTpMOTHYECKOTO0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKONW MATEeMaTUYECKOM IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM TTPUMEHEHUEM
JTOCTIDKCHHM HAyKH M JEATENHHOCThIO Y4EHOTO, OCO3HAHWE JUYHOTO BKJAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMaTHYECKUM acCIEKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMAaTHYEeCKHE 3HAHUSI B HHTEPECaX 3J0POBOTO
u Oe3omacHOro ooOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXXUM 3aHATHH U OTAbIXA, peryispHas (pusnueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM JEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYyJZly, OCO3HAHHE IIECHHOCTH TPYJ0JIIOOUS, HUHTEPEC K Pa3Iu4HbIM cdepam
npodeccuoHabHON NIESTEIILHOCTH, CBA3aHHBIM C MaTEeMAaTHKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camMo000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyJIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMUYECKHX IMPOLIECCOB HA COCTOSIHME IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HaHUE
rI00ambHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHUs 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBaHUE
MOCTYIKOB U OLICHKU UX BO3MO>KHBIX MOCIIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

8) neHHOCTH HAYYHOIr0 NO3HAHMA:

chOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOIECTBEHHOW MPaKTUKH, MOHUMAaHUE MATeMaTHYEeCKOW HayKd Kak cgepbl
YEJI0OBEUECKOUN AESITeNIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIM3ALINH,
OBJIQJICHUE SI3bIKOM MAaTe€MaTUKU U MAaTEMaTHUYECKOM KYJIbTYpPOU KaK CpeICTBOM MO3HAHUS MUPA,



TOTOBHOCTb OCYILIECTBIISTh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U
B IpYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbIC yHHBepcalbHbIe YueOHbIe JeliCTBUSA

Ba3oBble 1ornyeckue aeicTBus:

BBISIBJISITh M XapaKTE€pPU30BaTh CYLIECTBEHHbIE IPU3HAKM MATEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS MOHSATHM,
YCTAQHABJIMBATh CYHICCTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAHHUA JUIA OOOOLICHHS W
CpPaBHEHHUsI, KpUTEPUHU IIPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPeoOpa3OBHIBATh CYKICHHS: YTBEPJIUTENIbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEYHs B (akTax,
JaHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSX, IMpeliaraTb KpPUTEpUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJIb30BAHHWEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTEMaTHUUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOAUTH TPUMEPbl U KOHTPIPUMEPSI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaATh cHocob pemieHus ydyeOHOM 3afauu (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIAMIMM € Yy4E€TOM CaMOCTOSITENIBHO BBbIJIEICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarelbCcKHe NeliCTBUA:

HCIOJIb30BaTh BOIPOCH! KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (GOPMYIUPOBAThH
BONPOCHI, (PUKCHpYIOIIME NPOTHBOPEUHE, NpPOOIEMy, YyCTaHABIMBAaTh HCKOMOE U JAHHOE,
(bopMupPOBaTh TMIIOTE3Y, APT'yMEHTHUPOBATh CBOIO ITO3ULIUIO, MHEHHE;

MIPOBOJUTh CAMOCTOSITENIbHO  CIJITAHWUPOBAHHBI ~ HKCIEPUMEHT, HUCCIEA0BAaHHE 10
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SIBJIEHHUS, IPOLECCa, BBISBICHUIO
3aBUCUMOCTEH MeX /1y 00BEKTaMHU, SBICHUSAMHU, IPOLIECCAMU;

CaMOCTOATENIBHO (popMyrpoBaTh 000OIIEHNS U BBIBOJBI 110 pe3yabTaTaM IPOBEAEHHOTO
HaOJI0/IeHNs, UCCIIEI0BAHMS, OLIEHUBATh JIOCTOBEPHOCTh MOJIy4YEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIABUIaTh MPENOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIATh J1eUIMUTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETAa Ha BONPOC U IS
peleHus 3a/1auu;

BbIOMpaTh MHGOpPMAIMIO M3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATb,
CHCTEMaTU3UpOBaTh U HHTEPIPETUPOBaTh HMHGOPMALMIO PA3IUYHBIX BUAOB U (opMm
IIPE/ICTaBIICHMS;

CTPYKTYpUpOBaTh  HH(pOpMAlMIO, TMPEJICTaBIATh €€ B  pa3auuHbIX  (opmax,
WTIOCTPUPOBATH I'paUuecKy;

OLICHUBATh HAJAEKHOCTh MH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHuKaTHBHBIE YHUBEpPCcAIbHbIE yueOHbIe elicTBUS

O60menue:

BOCIIPUHUMATh U (DOPMYTUPOBATH CYKJICHHS B COOTBETCTBHH C YCIOBHUSMHU M IIENISMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHBMEHHBIX



TCKCTAaX, JaBaTb TIMOACHCHUA IO XOAY pCHICHUA 3aJadyud, KOMMCHTHUPOBATH HOJIy‘-IeHHBIfI
pe3yibTar;

B X0Jie OOCYXJICHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCY)KTaeMOM TEeMBI, MPOOIEMBI,
pemaeMoi/’I 3aa4u, BBICKA3bIBATh HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJICHHsI C CYXJCHUSAMH APYrHMX YYaCTHHKOB JWAJIOTa, OOHAPYKUBATh PAa3IU4UE U CXOJCTBO
MO3HIIUH, B KOPPEKTHOM (hopMe (GOpPMYITHPOBATH PA3HOTIACHS, CBOU BO3PKCHHS,

NpCACTAaBIATEL PCE3YJIbTaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIBHO  BbIOMpaTh (GopmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3CHTAlUuu U
0COOEHHOCTEH ayJUTOPHU.

PeryisiTuBHbIE YHHBePCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anusi:

COCTAaBJIATH IUIaH, aJTOPUTM pEIIeHHUsS 3a/aud, BBIOMpPATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIMH.

CaMOKOHTPOJIb, IMOLMOHATBbHbII HHTEJIEKT:

BJIQJIETh HABBIKAMH TIO3HABATEILHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICTHTENBHBIX MPOIECCOB, WX pE3yJAbTaTOB, BJIANETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIEcca U pe3yabTaTa PelICHNs MaTeMaTHIECKOW 3a1auu;

MPEIBHUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PEIICHWH 3a/Ja4d, BHOCHUTH
KOPPEKTHBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAHJACHHBIX ONIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa IEIH U YCIOBHSIM, OOBICHATH TPUIHHBI
JNOCTHKEHHUS] WJIM HEAOCTH)KCHMSI PEe3yJIbTaTOB JEATENbHOCTH, HAXOJIUTh OIIMOKY, IaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

MMOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/Jay, NPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpeneysiTh BHABI padOT, JOTOBAPUBATHCSA, OOCYKIATh
MIPOLIECC U Pe3yNIbTaT paboThl, 000011aTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B TPYMIOBBIX (hopMax paboThl (0OCYXICHUS, OOMEH MHEHHH, «MO3TOBbIC
IITYPMbI» M HHBIE), BBIIOJHATH CBOI YacTh pabOThl U KOOPIMHUPOBATH CBOM JIEHCTBUS C
JIPYTMMU 4YJI€HaMHM KOMaH[bl, OLIEHHMBAaTh KAa4yeCTBO CBOEro BKJIaga B OOIIMH MPOIYKT IO
KpUTepUsM, chopMyIHpOBaHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 10 kjacce oOydarolmuiics MOJIYYHUT CIEIYIOIIME MpeIMETHBIC
pe3ynbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO Kypca «AnreOpa M Havana
MaTeMaTUYECKOI0 aHaIU3ay:

Yuciaa v BbIYMCTIEHUS:

CBOOOJHO OMEPUPOBAThH MOHATUSAMU: PAMOHAILHOE YUCIIO, OECKOHEUHasl TepruoanYecKas
Ipo0Ob, TPOIEHTHI, UPPAIMOHATBFHOE YHKCIO, MHOXKECTBA PAIMOHATBHBIX U JIEHCTBUTEIBHBIX
YHUCEN, MOYJIb AEMUCTBUTEIBLHOTO YUCIA;

MPUMEHSTH IPOOU U MPOIEHTHI I PEIICHUs MPUKIAIHBIX 33a7a4 U3 PA3IMYHBIX OTpacien
3HAHUH U PEATbHOM JKU3HU;

MPUMEHATh NPHUOMIKEHHBIE BBIUMCICHHUS, MPABUIA OKPYIIIEHUS, MPUKUIKY U OIEHKY
pe3ynbTaTa BEIYMCIICHUIT;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: CTEMEeHb C IIENIbIM TIOKa3aTelieM, HCIOJIb30BaTh
MOAXOANIYI0 (OPMY 3alUCH EHCTBUTENBHBIX YHCEN JUISl PEHICHHs] MPAKTHYEeCKUX 33734 |
MPEACTABICHUS JAHHBIX;



cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAJIbHOM CTEICHH;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAlMOHAIBHBIM ITOKa3aTelNeM;

cBOOOJTHO OMEpPUPOBATH MOHATUSMU: Jorapu(dM dHCIA, JECATUYHbIE W HATypalbHbIC
norapupMmbl;

cBOOOJIHO OTNEpPHPOBATh MOHATUSIMH: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCUHYC, apKKOCHHYC M aPKTaHT'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHUS] U HEPABEHCTBA:

cBOOOJHO ~ OMepUpoBaTh  TOHATHSAMH:  TOXIECTBO, ypPaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHIIbHBIC YPaBHEHUS M YPaBHEHHS-CIIC/ICTBHSI, PABHOCHIIbHBIC HEPABEHCTBA;

MPUMEHATh PA3IUYHBIC METOJIBl PEIICHUS PAIMOHAIBHBIX W JIPOOHO-paIrlMOHATBHBIX
YpaBHEHHM, TPUMEHSTH METOJT MHTEPBAJIOB JUIsl PEIICHUS HEPABCHCTB;

cBOOOJTHO OMEPUPOBATH MOHSATHSAMH: MHOTOYICH OT OJHOW IEepeMEHHOW, MHOTOWIEH C
HEeNBIMA  KOQQHUIIMEHTaMH, KOPHU MHOTOUWICHA, NPUMEHSTH [elieHHe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ans pemenus 3a1ay;

CBOOOJTHO OTIEpUPOBATh TMOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHIIa,
OTIPENICNIUTENb MAaTPHUIBI 2 X 2 W €ro TeOMETPUYECKHH CMBICI, WCIIOJIb30BaTh CBOWCTBA
ompenenuTeNns 2 X 2 s BEIYMCICHUS €T0 3HAUCHHS, TPUMEHSITh OMPEIACTUTEH JUTS PEIICHUS
CHCTEMBI JIMHEWHBIX YpaBHEHH, MOJEIMPOBATh peajbHbIE CHTYalMHd C IOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHWH, WCCIIEIOBAaTh IIOCTPOCHHBIE MOJEIN C TIOMOINBI0 MAaTpUIl W
OTIpe/IeNUTENeH, HHTEPIPETUPOBATH MTOJTyYSHHBIH Pe3ybTaT;

HCII0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMMU /1715 TpeoOpa3oBaHUsl BbIPaKEHUH;

BEITIOJTHATh ~ NPEOOpPA30BaHUsI  YUCIIOBBIX  BBIPAKEHHH, COJEP)KAIIUX CTEMEHH C
paloHaIbHBIM MTOKA3aTEeNIeM;

WCIIONb30BaTh  CBOWCTBA  JloTapu(dMOB uUIsi  MpeoOpa3oBaHHUs  JIOTapUPMUIECKUX
BBIPAKCHUI;

CBOOOJHO  OMEpUPOBaTh  MOHATHSIMH:  HpPpAllMOHANbHBIE,  [OKa3aTelbHblE U
Jorapu(MUUEcKue ypaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PAaBHOCHIBHBIX MEPEX0I0B
WM OCYIIECTBIISAS MPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpHUYECKHEe  (QOpMyNbl Ui  IpeoOpazoBaHUs
TPUTOHOMETPUYECKHUX BBIPAKECHHUIA;

CBOOOJHO OMEpUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
Heo0xotuMble (HOPMYIIBI 17151 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUN;

MOJIETUPOBATh pEAJbHbIC CHUTYyallMM Ha s3bIKe anreOpbl, COCTABIATH BBIPAKECHUS,
YpaBHEHHUS, HEpaBEHCTBA [0 YCJIOBHUIO 3a/layl, HCCIEIOBaTh TMOCTPOEHHBIE MOJEIH C
MCII0JIb30BAHMEM ammapara anreOphl.

DOyHKUUH U TPapuKU:

CBOOOJHO OMEPUPOBATH MOHATUSMHU: (DYHKIHS, CHOCOObI 3a1aHusi (YHKIUH, B3aHMHO
oOpatHble (GyHKUUH, KOoMOO3uLMs (yHKIUH, rpaduk (QyHKUIMUM, BBIIONHITH 3JIEMEHTApHBIC
npeoOpa3oBanus rpa@UKOB QPYHKIUA;

CBOOOJHO ONEpUPOBATh MOHATHSAMHU: O00JACTh OMNpEAeieHHs] M MHOXECTBO 3HAUYECHUU
GbyHKIMY, HYTU QYHKIIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJHO OMEpPUPOBATh MOHATUSAMU: YETHBIE U HEYETHbIE (DYHKIMH, TEPUOAUYECKUE
GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKIIMH, MaKCUMYMbl W MHUHHUMYMBI (DYHKIIUH,
HauOoJbIlIee U HAaMEHbIIIee 3HaUeHne (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OMEpUPOBATh MOHATHUAMU: CTETMEHHAas (YHKIUS C HATypaJbHBIM U IEJIBIM
nmokasaresieM, rpaduK CTENEeHHOW (YHKIMHM C HATypalbHBIM W ILENbIM TOKa3aTesieM, Tpaduk
KOPHS N-0i CTENEeHH KakK ()YHKIIMH OOpaTHOM CTENEeHH C HATypallbHBIM MOKa3aTeleM;

OTIEpUPOBATh TMOHATHSIMH: JIMHEHHAs, KBaJgpaTU4HAas W JIpOOHO-TMHEHHas (QYHKINH,
BBITIONTHATH DJIEMEHTAPHOE UCCIIEI0OBAHUE U IOCTPOCHHE UX TPA(HKOB;



cBOOOJTHO ONEPHPOBATH MOHATHUSAMH: MOKa3aTelbHass U Jorapudmudeckas (GyHKIUH, HX
CBO#CTBA ¥ IpaMKu, UCIOIH30BATh UX T'PApHKH JUIS PELIICHHUS yPaBHEHUH;

cBOOOJTHO ONEPUPOBATh MOHSATHIMU: TPUTOHOMETPHUUYECKAsT OKPYXHOCTB, OIpE/eIICHUE
TPUTOHOMETPUYECKUX (PYHKIMI YUCIIOBOTO apryMEHTa;

UCTOJB30BaTh Ipaduku (QYHKIUH U UCCIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEH mIpu
pelIeHnn 3a1ad U3 JIPYruX y4eOHBIX NMPEAMETOB M peallbHOW JKM3HH, BBIpAXKaTh (OpMylIaMu
3aBUCHUMOCTH MEX]ly BEJIMUYNHAMU;

Hayana maTeMaTH4ecKoro aHajms3a:

cBOOOJTHO OIEpPHPOBATH MOHATHUAMHU: apUPMeTHdecKas M TeOMETpUYeCKas MPOTrpPEcCHs,
0ecKOHEeUHO yOBIBAIOIIasi TEOMETPHYUECKAs MPOTPECCHS, JIMHEHHBIN U SKCIIOHEHIIHAILHBINA POCT,
(bopmyIna CI0KHBIX IPOIIEHTOB, UMEThH MPECTABICHNE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU VISl PELICHUS PEAVIBHBIX 3a1a4 IIPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPUpPOBaTh MOHATHSAMHU:  IIOCIEAOBATEIBHOCTh, CHOCOOBI  3a/JaHus
MIOCJIEI0BATEIbHOCTENH, MOHOTOHHBIE U OTPAaHUUYEHHBIE MTOCIIE0BATENIbHOCTH, TIOHUMATh OCHOBBI
3apO’KJICHUS MaTEMAaTUYECKOTO aHaIn3a Kak aHain3a OECKOHEYHO MaJIbIX;

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: HENpEpbIBHbIE (YHKIMH, TOUYKH pa3phiBa rpaduka
(YHKIMH, aCHMIITOTHI rpauka QyHKINH;

CBOOOJHO ONEpUPOBATH MOHATHEM: (YHKIUS, HENpephlBHAs Ha OTpe3Ke, MPUMEHSTH
CBOMCTBA HETIPEPHIBHBIX (PYHKIIMN IS pEIICHUs 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: TIepBasi U BTOpas MPOU3BOJHbIE (DYHKIUH,
KacaTenbHas K rpaduKy QYyHKINH;

BBIYMCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YAaCTHOTO M KOMIIO3MIIMU JIBYX
(GyHKIM, 3HaTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIINIA;

UCIOJb30BATh T€OMETPUUECKUN U (PU3UUECKUI CMBICI POU3BOJHOM Il peLlIeHHs 3aau.

MHoxkecTBa M JT0THKA:

cBOOOJTHO ONEPHPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpALIMU HaJl MHOXKECTBAMH;

HCIOJIb30BATh TEOPETUKO-MHOKCCTBCHHBIN anmapar Uil ONHACAaHUS PEaIbHBIX IPOLECCOB
U SIBJICHUH, IPU PELIECHNUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;

CcBOOOJITHO ONEpUpOBaTh MOHATHAMU: OIpPEIEICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MaTeMaTU4YecKOro OO0bEKTa, J0Ka3aTelIbCTBO, pPABHOCHIBHBIE YPAaBHEHUS U
HEPABCHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuics IMOMYYUT CICIYIOIIME TMPEIMETHBIE
pe3yibTaThl IO OTAENbHBIM TeMaM paboueill mporpaMMel y4eOHOIro Kypca «AureOpa v Havyaia
MaTeMaTH4ECKOrO aHAIU3a:

Yuciia ¥ BEIYMCICHHA:

CBOOOJIHO OINEpUPOBaTH MOHATUSAMHU: HATypalbHOE U LEJ0€ YHUCIO, MHOXKECTBa
HaTypaJIbHBIX U LIEJBIX YUCEJI, UCIOJb30BaTh NPU3HAKU Aeaumocty nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUs 3a7a4, IPUMEHATh aroput™ EBkinna;

cBOOOJIHO OINEpHUPOBATh MOHATUEM OCTATKa [0 MOJYIIO, 3alIUChIBATh HATYpaJIbHbIE YHCIIA
B Pa3JIMYHBIX NO3ULMOHHBIX CUCTEMAX CUUCIICHHUS;

CcBOOOJTHO ONEpUpPOBaTh MOHATHAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
quce, NMPeCTaBIIATh KOMIUIEKCHbIE YHCia B alre0pandyeckoil M1 TpUroHoMeTpudeckoil gpopme,
BBITMOJIHAT apu(METHYECKHE OTIepallii ¢ HUMHU M N300paXkaTh Ha KOOPIUHATHON TIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CcBOOOJTHO ~ OMEpUpOBaTh  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
norapu(pMUUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C MOMOILBIO PABHOCHIIBHBIX NIEPEX00B;

OCYIIECTBIATH OTOOP KOPHEH NMpH pelIeHNH TPUTOHOMETPUIECKOTO YpaBHEHHUS;

cBOOOJTHO OMNEpUPOBaTH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATh
HE00X0AuMBbIe (POPMYIIBI JUI PELICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;



cBOOOJTHO OMEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBUS, HAXOAUTh PEIIEHUS] CUCTEMbBI U COBOKYITHOCTEH
palMoOHANBHBIX, HMPPAMUOHAIBHBIX, IIOKA3aTEIBbHBIX M JIOTAPU(PMHUYECKHX YpPaBHEHUH U
HEPABEHCTB;

pemaTh palnuoOHANbHBIC, HWpPpAIMOHAJIbHBIC, IIOKa3aTeNbHbIC, JOTapu(pMUYecKHe U
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COJEPKAIINE MOLYJIU U TapaMeTphbl;

MPUMEHSATH TpapruecKue METOAbI ISl PEIICHHs YpaBHEHUI 1 HEPAaBEHCTB, a TaKXKe 3a71a4
C mapaMeTpaMu;

MOJICIUPOBATh pEAIbHBIC CHUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA W HMX CHUCTEMbl MO YCJIOBHMIO 33Jayd, MCCIEN0BaTh MOCTPOEHHbBIE
MOJIENIU C UCIIOJIb30BaHUEM allapara ainreopbl, UHTEPIPETUPOBATH MOJYUYEHHBIN pe3ynbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH Ipa@UKU KOMIO3UIMU (YHKIUI C MOMOUIBIO 3JIEMEHTApPHOTO HCCIEAOBAHUS U
CBOMCTB KOMIIO3UIINU JABYX (PYHKIIMIA;

CTpPOUTh TeOMEeTpHYeckue oO0Opa3bl ypaBHEHHMII U HEPAaBEHCTB Ha KOOPJAUMHATHOU
IJIOCKOCTH;

CBOOOHO OTEpUPOBATH MOHATUAMU: T'paUKU TPUTOHOMETPHUUECKUX PYHKIINMT;

MPUMEHATh PYHKUIUHU I MOJIECTUPOBAHUS U HUCCIEIOBAHUS pPealbHBIX MPOILIECCOB.

Hauyana maTeMaTH4ecKOro aHajmu3a:

HCIIOJIb30BAaTh TMPOMU3BOJHYIO Uil HCCleAOBaHMS (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAaUMEHbIlIee 3HaYeHHS PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO JUUIsl HAXOXKJICHHS HAWIYYLIEro pEelIeHHs] B MPUKIAIHBIX, B
TOM YHCJIE COLMATbHO-IKOHOMUYECKHX, 3aJadax, JJs ONpeAeNieHHS CKOPOCTH M YCKOpPEHUs
nporiecca, 3aaHHoro GOpPMYIJION UK TpaduKrom;

CBOOOJHO OTIEpUPOBATH MOHATHAMU: IIEpBOOOpa3Has, onpeAeaEHHbIA HHTErpal, HAX0IUTh
epBoOOpa3HbIe DJEMEHTAPHBIX (YHKIMI M BBIYHCIATH HHTErpan mo Qopmyne HproToHa-
JlelOonuLa;

HaXOJUTh IUIOMAAN IIOCKUX (GUTYp U 0OBEMBI TEN C MOMOIIBIO HHTETpaia;

MMETh MpPEeJICTaBICHHE O MAaTeMaTHMYeCKOM MOJICIMPOBAHUM HA TMPUMEPE COCTABIICHUS
muddepeHInanbHbIX YpaBHECHUH,

pelaTh NpUKIaJHbIE 3a/1a4H, B TOM YHCIE COIMATIbHO-3KOHOMUYECKOTO M (PU3MUYECKOTO
XapakrTepa, CpeICTBaMi MaTeMaTH4eCKOTO aHalln3a.

15l OlleHKM JOCTHIKEeHHS MJIAHUPYEMbIX pe3yJIbTATOB HCHOJIB3YIOTCSI KOHTPOJIbHbIE
padoThI U3 CIeAYIOIIMX OCOOHIi:

- AnreOpa ¥ Hayaja MaTeMaTUYecKoro aHaiu3a. /lunakrudeckue MaTepuansl K y4eOHUKY
AT Mep3nak u ap. 10 xmacc: ydeG. mocoOue ais oO0meoOpa3oBaTeNbHBIX OpraHU3aluil:
6a30BbIif 1 yray6in. Yposuu / IIpocsemenue, Bentana-I"pad 2023

-- Anrebpa 1 Hayajia MaTeMaTHYECKOTO aHan3a. J{uaakTnyeckue MaTepualibl K y4eOHUKY
AT Mep3nak u ap. 11 xmacc: ydue0. mocobue ansi oO0meoOpa3oBaTeNbHBIX OpraHU3aIHii:
6a30BbIii " yriyo. YpoBHH / IIpocsemenue,Benrana-I"pad 2023






COILEPKAHUE YYEBHOI'O IPEJIMETA

10 KJIACC

Yucsia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NPOUEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPaCiEll 3HAHUW U PeaJbHOU KU3HU.

JleiicTBuTenpHble uncaa. PanmoHanbHble M HMppalMoOHANIbHBIE yucia. Apudmernyeckue
OIEpalMM C JECHCTBUTEIBHBIMU 4YHCIaMU. MOZIyib NEHCTBUTEIBHOIO YHUCIA U €ro CBOMCTBA.
[IpuOmmkEHHbIE BBIUMCICHMS, TMpaBUiIa OKPYIJIEHWs, MPUKHUIKA U OLEHKa pe3yabTaTa
BBIUHCIICHU.

Crenens ¢ uensiM noxasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENbHBIX YNCEN JUISl pElIeHNs TPAKTUUECKUX 3a/1a4 U IPEJCTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM U €€ CBONCTBA, CTENEHb C JEWCTBUTEIbHBIM
IMOKa3aTeJeM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnectBa M TOXJIECTBEHHbIE IMpeoOpa3oBaHUsA. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHUs-CIIEACTBUs. HepaBeHCTBO, pelieHne HEpaBEeHCTBA.

OcHOBHBIE METObI PEHICHUSI LEJbIX U IPOOHO-pAllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousieHsl OT OJHOM IEpPeMEHHOHU. JleneHrMe MHOro4YiIeHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHorowieHs! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BhIpaXXEHUI, COAEPKALUIUX CTEIIEHH U KOPHH.

Wppaunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABI  PELICHHUS  HMPPAMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEUICHUS [T0OKA3aTEIbHBIX YPABHEHU.

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS JIOTapUPMUUYECKUX
YpaBHEHUH.

OcHoBHble TpUroHoMeTpuueckue Qopmynsl. [IpeoOGpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIpKEHUI. PellleHre TpUroHOMEeTpUYECKUX YPaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ro Ir€OMETPUYECKUM CMBICI W CBOMCTBA, BBIYMCIICHHE €TrO
3HAUYEHMs], IPUMEHEHUE ONPENEIIUTENS )i PEIICHNs CUCTEMBbI JIMHEWHBIX ypaBHEeHM. Penenue
MPUKIIAJHBIX 3a/1a4 C MOMOILBI CUCTEMBI JIMHEHHBIX ypaBHEeHM. VccienoBanue nocTpoeHHOU
MOJIEJIH C MIOMOIIBIO MAaTPHULL U ONPEAEIIUTEIEH.

[locTpoenne mMareMaTHYECKUX MOJIENEH peabHON CUTyallud C MOMOUIbIO YPAaBHEHUH U
HepaBeHCTB. [IpumeHeHHe ypaBHEHUI M HEPABEHCTB K PEIICHUI0 MaTEMaTHMYECKHX 3a7ad U
3aJ]a4y U3 Pa3IMYHBIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKHU

OyHKIMsA, crnocoObl 3aaaHus QyHKIUH. B3aumMuo oOpatHble (yHkumuu. Kommosuiws
¢bynkuuit. I'paduk pyHkunu. DneMeHTapHbIe peodpa3zoBaHus rpauKoB (PyHKIIMMA.

OO6nactp onpeneneHuss 1 MHOXecTBO 3HaueHUH ¢yHkuuu. Hymu gyakmuu. [Tpomexyrku
3HaKonocTossHCTBa. YUETHble n Heu€éTHble QyHKuMH. [lepuonuueckue ¢ynkuuu. [Tpomexyrku
MOHOTOHHOCTH (D)yHKIMU. MakcuMyMbl 1 MUHUMYMbI QyHKIMH. Hanbosnpiiee U HauMeHbIee
3Ha4YeHUs PYHKIIUN Ha IPOMEKYTKE.



JIvneiiHasi, KBaJpaTuyHas U JpoOHO-TMHEHHAs (YHKIMUU. DIeMEHTapHOE UCCIIE0BAaHNE U
MMOCTPOCHHUE UX TPAPHKOB.

Crenennas (QyHKIUS ¢ HATypaJdbHBIM M IENBIM MMOKaszareiaem. EE cBolicTBa u rpaduk.
CaoiicTBa U rpaduK KOPHSA N-Oi CTENEHH Kak (PYHKIHMHU OOpaTHOM CTENEHH C HATypaJlbHBIM
[I0Ka3aTeseM.

[Toxa3zaTenpHas u norapupmMudeckas GyHKIHH, X CBOHCTBa U rpaduku. Mcnons3oBanne
rpaduKoB QPYHKIHMIA I PEIICHHs ypPaBHEHUH.

Tpuronomerpudeckass OKpPYXHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKHX  (yHKIMiA
YHUCJIOBOT'O aApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHbIX Mpolieccax U sABJIEHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajam3a

IlocneqoBaTenbHOCTH, CIIOCOORI 3aJaHus TOCIeq0BaTeIbHOCTEH. MeToq MaTeMaTHIeCKOH
MHAYKIUA. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcTopHs BO3HHMKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHaJln3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTrpuueckas mporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccus. CyMMa O€CKOHEUHO YOBIBarOIIEW Ie€OMETPUUECKOM MPOTPECCUU.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yumcino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Mporpeccru JUisl pelIeHNs pealIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBHble (QyHKIMH M UX cBoWcTBAa. Touku paspbiBa. ACUMIOTOTHI TpaduKOB
¢byukuuil. CBoiicTBa (QyHKIMII HENpephIBHBIX Ha OTpe3ke. MeToa MHTEpBaloOB JUIsl peLIeHHs
HepaBeHCTB. [I[puMeHeHne CBONCTB HEMPEPbIBHBIX (GYHKIMM ISl pEIICHUs 3a/1a4.

[TepBast u BTOpasi mponsBoauble QyHKIMH. OnpenerneHne, TeOMETPUIECKUN 1 (PU3HIECKII
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKITHH.

[IpousBonubie anemenTapHbX GyHKUIuN. [Ipon3BoaHass cyMMBbI, TPOU3BEICHHUSI, YACTHOTO
Y KOMITO3HITUHU (YHKITUH.

MHo:xecTBa M JI0THKA

MHOK€eCTBO, OIepaly HaJl MHOKECTBAaMU M UX cBoMcTBa. Jluarpammel Jinepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO arapara JJid ONKMCAHUS PEaJbHBIX MIPOLECCOB U
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopemMa, CBOHCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucia 1 BBIYUCICHHUSA

Harypaneuble u wnenble uucna. [IpumeHeHue npu3HAKOB AEIUMOCTH LENBIX YHUCEN,
HanOobmuii oo aenutens (nanee — HOJl) m HanmensInee odmee kpatHoe (namee — HOK),
OCTaTKOB IO MOJYJI0, anroputMa EBknnaa 1uist pemieHus 3a1a4 B LEJbIX YACIIAX.

Kommnekcusie uucna. AnreOpaumveckas W TpUroHOMeTpuueckas (opmbl 3amucu
KOMILJIEKCHOTO 4Yncia. ApudMeTH4ecKue onepaiuu ¢ KOMIUIEKCHBIMHU dnciamu. M3o0paxkenue
KOMIUIEKCHBIX YMCE Ha KoopAuHaTHOM mockoctu. @opmyna Myaspa. KopHu n-oii crenenu us3
KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNn Ui pelleHus (u3ndeckux u
r€OMETPUYECKUX 3a/a4.

YpaBHeHHUsS M HEPABEHCTBA

Cucrema u COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI -
CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot0op KOpHEH TPUTOHOMETPUUYECKMX YPAaBHEHMH C TOMOLIbIO TPUTOHOMETPUYECKOMH
OKPY)KHOCTH. Pellienne TpuroHoMeTpu4eckux HEpaBEHCTB.

OCHOBHBIE METO/IbI peIlIeHHsI TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.



OcHOBHBIE ~ METOJBl  PELIEHUS CUCTEM U COBOKYNHOCTEH  palMOHAJIBbHBIX,
UppaIMOHABHBIX, TOKA3aTEIbHBIX U JIOTApU(IMUIECKUX YPAaBHEHHH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUIO MAaTEMaTHUYECKUX 3ajad U
3aJad W3 Ppa3MYHBIX OONAacTe HAyKH W PEaJbHON >KW3HM, WHTEPIPETAlUs MOTYyYSHHBIX
pe3ynbTaToOB.

DyHKIUH U rpaGUKU

I'padux xommoszurmu ¢yHkiuii. ['eomerprueckue o0pa3sl ypaBHEHUH W HEpaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U TpadUKH.

I'padmueckne MeToapl pelIeHUsT YpaBHEHHUH M HEpaBeHCTB. ['paduueckue MeTo.bl
peuieHus 3a1ad ¢ napaMeTpaMH.

Ucnonw3oBanne rpadukoB (GyHKIUN I MCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BOHUKAIOT NP PELUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Hayana maTteMaTH4eCcKoro aHajmu3a

[IpumeHenne Tpou3BOAHOMN K MCCIEIOBAHNUIO (DYHKIIMI HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxosxenne HanOoIbIIIET0 M HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHUS HAMJIYYIIETO pELIeHUS B IMPUKIAJHBIX
3aja4yax, s ONpENeNIeHUusT CKOPOCTH M YCKOpPEHHUs mpolecca, 3aJaHHOro (GopMysaol WU
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TEpBOOOpa3HbIX. [lepBo0Opa3HBbIE 3IeMEHTAPHBIX
¢dbynakuuii. [IpaBriia HaxXOXKIEHUS TEPBOOOPAZHBIX.

HuTterpan. ['eoMeTpuueckuii cMbICIT MHTErpayia. Beraucienne onpeaeéHHOro UHTErpana
o ¢hopmyne Herorona-Jleitoama.

[Ipumenenune wuHTerpaga i HAXO0XACHUS IUIOMAACH IUIOCKUX (uryp U o0bEMOB
F€OMETPUYECKUX TEJ.

[Ipumeps! pemenuilt auddepeHuanbHbIX ypaBHeHH. MareMaTnyeckoe MOJeIupOBaHNE
peaNIbHBIX MPOLIECCOB C MOMOLIBIO AU(PPepeHInaTbHbIX YPABHEHHH.

JesiTeIbHOCTDH YYUTEJIA € y4eTOM padoueii MporpaMMbl BOCTIUTAHMS

YcTaHOBNIEHUE JIOBEPUTEIbHBIX OTHOHIEHUH C OO0yYaroIUMHCS, CHOCOOCTBYIOIIMX
MMO3UTUBHOMY BOCHPUATHUIO 00ydaromuMucs TpeOoBaHUN U MPOChO yduTessl, MPUBICUCHUIO HX
BHUMaHUsA K 0OCyxkJaeMoll Ha ypoke HH(pOpMAIMKM, AaKTHBH3AIMU UX I[03HABATEIbHON
NEeSITeNIbHOCTH; MOOYKIeHHE OO0yJarommxcsi coONoJaTh Ha ypOKe OOIICIPUHSATHIE HOPMBI
MOBEACHUSA, IMpaBWiIa OOIIEHUS CO CTApIIMMU M CBEPCTHUKAMHU, MPHUHLUIBI Yy4eOHOI
JUCIUIUIMHBI U CAMOOPraHu3allnu;

IIPUBJICUYCHUC BHHMAHUA 06yqa}01unxc;1 K HICHHOCTHOMY acCIICKTY H3Yy4YaCMbIX Ha YPOKax
HBHGHHﬁ, opraHu3anusa  Ux pa6OTLI C nonyqaeMoﬁ Ha YpPOKE COLIHUAJIBHO 3HAYUMOM
I/IH(I)OpMaI_II/IeI\/'I; BKIIFOUCHUC B YPOK HUI'POBBIX NpoOCAyp C LECJIbHO MOAACPIKAHUSA MOTUBALIUU
o6yqa10m1/1xc;1 K IOJIYYCHUTIO 3H8.HI/II>'I, HaJla)KMBAHUIO ITO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIECHHUI
B KJ1aCCC.



TEMATHUYECKOE INIAHUPOBAHHUE, B TOM YHCJIE C YYETOM PABOUYEHN ITPOT'PAMMBI
BOCHUTAHUS C YKASAHUEM KOJIMYECTBA YACOB, OTBOAUMBIX HA OCBOEHUE KAXKIOM

TEMBbI.

10 KUIIACC
Ne Tema ypoka ¢ yyerom padoueii mporpaMmbl Konuny XapakTepucTHKA OCHOBHBIX BUJ0B Y4eOHOM Aara
n/n BOCIIMTAHUS €CTBO NAeATeJbHOCTH

4acoB
ILnan dakr

MH0:xecTBO 1eifiCTBUTEIbHbIX YHCeJI.

MHorouiensl. PannonajibHbIe ypaBHEeHHUS U 24

HepaBeHcTBa. CucTeMbl JIMHEHBIX YPABHEHUI

MHoskecTBO, orepaniu HaJl MHOKECTBAMU H UX 1 HNcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN

CBOMCTBA amnmapar JJIs OIMCAHUs X014 PEIICHUS

Jinarpammerditnepa-Benma 1 MaTeMaTUECKUX 3a/ia4, a TalKe PealbHbIX

- MIPOLIECCOB U SBJICHUM.

PUMEHEHHE TEOPETUKO-MHOKECTBEHHOTO anmnapara | OlepUpPOBATH MOHSITHSIMH: PAIOHATHHOE THCIIO,
AJIA pEIICHUA 3a1a9 OeckoHeyHas nepuoanyeckas ApoOb, IPOLEHTHI;
Panmonansubie yncina. OOBIKHOBEHHBIE U JECATUYHEIE UpPPalMOHAIILHOE U ICHCTBUTEIILHOE YHCII0; MOYJIb
Jpo0H, IIPOLIEHTHI, OECKOHEUHBIE IEPHOIUIECKUE 1 ACHCTBUTEIBHOTO HHCIIA, HCIOIB30OBATE 5TH
apoGH MOHATUSA [IPU MPOBEICHUU PACCYXKICHUN U

JOKA3aTeNbCTB, MPUMEHSITh IPOOH U MIPOLIEHTHI st
Panmonaneublie yncna. OOBIKHOBEHHBIC U IECATUYHBIC PELeHNs IPUKIaIHBIX 3a1ad U3 PasIHIHbIX
ApOOHU, POLIEHTHI, OECKOHEUHBIE IEPHOIUYECKHE 1 OTpaciiell 3HAaHUH U peaibHOM KU3HU.
npobu Hcnonb3oBaTh NpuOInKEHHBIE BEIUMCICHHUS,

o MpaBujia OKPYIJICHUS], MPUKUAKY U OLEHK
[Tpumenenue npoGeit U MPOIIEHTOB [T peLIeHUs p OKPYIJICHUA, IPUKIAKY 1 OLCHKY
1 pe3ynbTaTa BBIYUCICHUMN.

MPUKIIAHBIX 33]1a4

IIpuMeHATH pa3InyuHbIE METO/IbI pELICHUS
[Ipumenenune ApoOek ¥ IPOLEHTOB Ul PELICHHUS 1 palroHaIbHBIX U IPOOHO-pAIlMOHAIBHBIX

MPUKIIAAHBIX 3aaa4

ypaBHeHHfI; a TaKKC MCTOJ UHTCPBAJIOB UIA




HeiicTBuTenbHbIe yncia. PalimoHanbHbie U

8 HppalOHaJIbHBIE YUCIIa

9 ApudpmeTrnuecke onepamyu ¢ 1eHCTBUTEIbHBIMH
quclaMu

10 Monynbe AeMCTBUTEIBLHOTO YHUCIIA U €0 CBOWCTBA

1 [TpuOnmxEHHbBIE BRIYMCIICHUS, TIPaBUIIa OKp}irneHmI,
MPUKUKA U OLIEHKA Pe3y/ibTaTa BHIYMCICHUIN

12 OCHOBHBIE METO/IbI PEILIEHUS LENbIX U IPOOHO-
paloHaIbHBIX YPaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIIEHUS LEeNbIX U APOOHO-
paloHaIbHBIX YPaBHEHUN U HEPABEHCTB

14 CraproBas 1narHocruyeckas padora

15 MHorouneHsl 0T OJHON epeMeHHOU. Jlenenne
MHOTO4JI€Ha HAa MHOTOWIEH ¢ OcTaTkoM. Teopemabesy

16 MHorouseHs! ¢ 1easMu ko3 durinentamu. Teopema
Buera

17 PemennecucreMaInHeMHBIXypaBHEHH I

18 PemennecucreMInHeHBIXypaBHEHH I
Marpuiia CuCTeMbl JJMHEHUHBIX YPaBHEHHIA.

19 Onpenenurens MaTpULbl 2X2, €ro0 TEOMETPUUECKUI
CMBICJI U CBOWCTBA; BBIUMCIICHUE €r0 3HAYCHUS

20 Onpenenurens MaTpULbl 2X2, €ro FTeOMETPUUYECKUN
CMBICJI U CBOWCTBA; BBIUMCIICHUE €r0 3HAYCHUS

)1 [IpumeHeHne onpeneuTens 11 pEIeHUs CUCTEMBI
JIMHEWHBIX YpaBHEHUN

” Pemenue npukinaaHbIxX 3a4a4 ¢ IOMOUIBIO CUCTEMBI

JIMHEWHBIX YpaBHEHUN

pELLIECHUS] HEPABEHCTB.
OnepupoBaTb NOHATUSIMH MHOTOYJICH OT OJHOM
MEPEMEHHOM, €r0 KOPHH; MPUMEHSTh JICJICHHUE
MHOTOWIEHa HA MHOTOWIEH C OCTaTKOM, TEOPEMY
besy u reopemy Buera s pemenus 3anay.
OnepupoBaTh NOHATUSAMM: CUCTEMA JIMHEWMHBIX
YpaBHEHUH, MAaTPUIIA, ONPEIETUTENb MATPHIIBI.
Hcnonb3oBaTh cBOWCTBA onpeaenuTens 2 X 2 ans
BBIUMCIICHUS €r0 3HAYEHUSI, IPUMEHATh
OTIPEACTUTENN JJISI PEIICHUSI CUCTEMBbI JIMHEHHBIX
YpaBHEHUM.

MoaeaupoBaTh peajibHbIE CUTYAIUU C TIOMOIIBIO
CHCTEMBI JINHENHBIX YPaBHEHUH, UCCJIEI0BATH
MOCTPOEHHBIE MOJIEH C TIOMOIIBIO MaTPUIL U
OTpENCIUTENCH, HHTEPIPETHPOBATDH MOJIYYEHHBIN
pe3yabTaT




Pemenne MPUKIIAHBIX 3a/1a4 C TIOMOIIBIO CUCTCMbI

23 JIMHEWHBIX YPaBHEHUN !

24 Konumponsnan paboma: ""Payuonanshsie ypasnenus |
u Hepasencmea. CucmemvliuHeuHbIXypasHenuu'"
®ynkuuu u rpapuku. CtenenHas pyHkuus ¢ 1
1eJIbIM MOKa3aTesieM

)5 OyHKIMs, crocoObl 3ananus GyHkuun. Bzanmuao |
oGpatuble GyHKIMH. KoMmosuumsadyHKumit OnepupoBaTh NOHATUAMU: PYHKIUSA, CLIOCOOBI

3aaHus QYHKIMK; B3aUMHO 00OpaTHbIEe (QYHKIINH,

26 I'padux dynkumm. DnemeHTapHbIe TPEOOPA30BAHUS | KOMITO3HIs YHKIHi, TpadiK hYHKIHH, 06TACTS
rpaQuKoB QyHKIHIT OIIpeeNCHNs] K MHOYKECTBO 3HAYEHUM (DYHKIHH,
OO6uacTh onpeseNieHns] © MHOYKECTBO 3HAUYCHUIN HyIH (QYHKIMHU, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

27 dyrkimn. Hymu Gysxan. TIpoMexyTKy 3HaK 1 JUHEeMHasl, KBaJpaTUuHasi, ApoOHO-TMHEIHAs U
TOCTOSIHCTRA CTerneHHast PyHKLHUU.

, , BbINoJHATH 3J1eMeHTapHbIe TpeoOpa3oBaHUs

73 Ue&rapie u HeuéTHbIe GyHKIMHU. [leproanueckue | rpaduKoB DYHKIHIT .3HATH M YMETh 10KA3BIBATH
¢dbyakuun. [IpoMexyTkin MOHOTOHHOCTH(YHKITUN 4STHOCTE HIH HEUETHOCTS (YHKITHH,

29 Makcumymbl 1 MUHUMYMBI GyHKIIMKA. Hanbomnbiiee u | [epHOAMYHOCTS QYHKLMH, HAXOAUTH IPOMEKYTKH
HauMeHblIIee 3HaueHNEe PYHKIUU Ha TPOMEKYTKE MOHOTOHHOCTH ()YHKLIMH, MAKCHMYMBI 1
Jluneiinasi, KBagpaTuuHas U ApoOHO-TMHEITHAS MUHUMYMBI (YHKIIMH, HanOOJIbIIee U HAaUMEHbILIee

30 byHKIIMN 1 3HaUYCHHUE (PYHKIIMHM Ha TIPOMEKYTKE
BII Meswcoynapoonviii 0env wikonvhvlx 6ud.auomex D opMyJIMPOBATH U HJUIIOCTPUPOBATH

31 DJIeMEHTapHOE UCCIIEIOBAHNE U TOCTPOEHUE 1 rpagpuyecKn CBONCTBA IMHCHHOM, KBAIPATUYHOM,
rpaduKoB 3TUX (yHKIHIA JIPOOHO-TMHEHHON U cTeneHHON (DYHKITH

- DIIEMEHTAPHOE UCCIIEN0BAHUE U IOCTPOEHHUE | BripakaTh popMyJIaMu 3aBUCHMOCTH MEXKIY
rpaduKOB STHX (yHKLMIA BeJIMYMHAMU .3HATH ONpe/ieIeHHe U CBOMCTBA

33 Crenensb c 1enbM nokasareneM. buaom Herotona 1 CTCTICHI € HEHIM TIORA3ATEIIEM, TOAXOMAIYIO

dbopMy 3amucu TeHCTBUTENBHBIX YHCET AT

34 Crenenb c 1enbM nokasareneM. bunom Herotona 1

pelleHus MTPaKTUIECKHX 3a7a4d U MPeCTaBICHUS
35 CrenenHas GyHKIHS C HATypaJIbHBIM U IIEITBIM | JNAHHBIX

noka3zateneM. E€cBoiicTBa u rpadux




KonTtpouabnas padora: "Crenennas ¢pynkuus. Eé

36 . " 1
CBOlicTBA M rpapuk
ApudmMernyecKkuii KOpeHb N-0il CTeNeHM. 15
HppanuonajsHbleypaBHeHH s
37 ApupmeTrnuecKnii KOpeHb HATYPAIbHOMN CTENIEHH U |
€ro CBOMCTBA
33 Apudmernueckuil KOpeHb HATYpaJIbHOW CTENIEHU U |
€ro CBOMCTBA
39 [IpeoOpazoBaHust YHCIOBBIX BHIPAKEHUH, |
COZEpKaIIUX CTENIEHU U KOPHU
40 [IpeoOpazoBaHus YHCIOBHIX BBIPAKEHUH, 1
COICPIAIIIX CTCTICHH 1 KOPHH @D opMyJINPOBaTh, 3ANNCHIBATH B
9
41 [IpeobpasoBanus HUCIOBBIX BEIPAKEHHH, 1 CHMBOJIMYECKOIi (popMe U HCII0JIb30BaTh CBOMCTBA
COACPKAIINX CTCTICHA 1 KOPHH KOPHS n-0# CTENEHH U1 IPeoOpa3oBaHusl
4 Uppannonanbabie ypaBHeHUA. OCHOBHbBIE METO/IbI | BBLIPAKEHHI
pEILIECHNs HPPALMOHAIBHBIX YPABHECHUN Haxoauts pemeHusi UppallMOHAIBHBIX YPaBHEHUM
43 Hppaunonansusie ypaBHeHHs. OCHOBHBIE METObI 1 C IOMOIIIBIO PABHOCHUJIBHBIX IICPCXOI0B WJIN
peuieHus: UppALMOHAIBHBIX YPAaBHEHUI OCYUIECTBJISIS IPOBEPKY KOPHEH .
14 HppauuonansHueie ypasHeHHs. OCHOBHBIE METOIbI | Crpouts rpagux Gy KOpHs 1-0fi CTENeHU
pelIeHys UpPAlMOHAIBHBIX YPaBHEHHIM KaK 00paTHOH Juisl QYHKIMH CTENEeHH C
HaTypaJbHbIM IIOKa3aTesieM
45 PaBHOCHIIBHBIE TTEPEXO/bI B PELICHUHU |
HMPPALMOHAJIBHBIX YPABHEHUN
46 PaBHOCHIIBHBIE ITEPEXO/IbI B pELICHUN |
HMPPALMOHAJIBHBIX YPABHEHUN
47 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUHN |
HMpPpALMOHAJIBHBIX YPAaBHEHUN
43 PaBHOCHIIBHBIE TTEPEXO/IbI B PEICHUU 1

UppalMoOHAIBHBIX YpaBHEHUN




CBoiicTBa U rpaduk KOPHS N-0# CTETIEHU KaK

49 (byHKIMU 00OpaTHOM CTENEHH C HATypaTbHBIM 1
[I0Ka3areaem
CpoiicTBa U rpaMK KOpHs N-Oi CTENEHU KaK
50 (GyHKIMU 00OpaTHON CTETIEHH C HATypaTbHBIM 1
[I0Ka3aTesaeM
KonTpouabHnas padora: "CsoiicTBa u rpaguk
51 KOPHS N-0ii cTeneHu. 1
HppauuonaabHbieypaBHeHus "
IHoka3aTenbHasspyHKUMS. 10
IHoka3aTenbHbICypABHEHHS
52 CreneHp ¢ pallMOHAIbHBIM MTOKA3aTeNIEM U €€ CBOMCTBA 1
53 CreneHb C pallMOHAJIBHBIM MOKAa3aTeIeM U €€ CBOMCTBA 1
54 CreneHb ¢ paliMOHaIbHBIM MTOKA3aTeNeM U €€ CBOMCTBA |
BII Jlenv Koncmumyyuu Poccuiickoti @edepayuu
55 TMokazarenbHas GYHKINS, €8 CBOWCTBA M rpaduK 1 ®opMy.IHPOBATL ONpe/leJIeHHe CTENCHU C
paluMOHAIbHBIM OKAa3aTEeJIEM.
56 Vcnionb3oanue rpaguia GyHKIMM Ui perieHHs 1 BhINOIHAT TPe0OPa30BaHKs YUCIOBIX BHIPAKEHHIA,
YPaBHCHHUH COJIEpKAlIMX CTENEHH C PallHOHATBHBIM
57 Hcnonws3oBanue rpaduka GyHKIIUU I peIICHUS 1 [IOKAa3aTeJIeM.
ypaBHeHuil Hcnoab3oBath uu(ppoBbIe pecypebl Ui
I o MOCTpOeHUA Ipaduka Moka3areabHOU QYHKIIMHN U
53 OKa3aTelibHble ypaBHEHUSI. OCHOBHBIE METO/IbI | W3yHeHHs eé CBOHCT.
PCIICHHS ITOKA3aTEIbHbIX YPABHEHUU HaxoauTepemeHusinoka3aTelIbHbIXyPaBHEHU I
59 [TokazarenbHble ypaBHEeHUA. OCHOBHbBIE METO/IbI |
peuieHus MoKa3aTeNbHbIX YpaBHEHUM
60 [TokazarenbHble ypaBHEeHU. OCHOBHbBIE METO/IbI 1
pelieHus MoKa3aTelbHbIX YPaBHEHUI
61 KonTtpoabnas padora: "IlokaszareabHast pyHKnms. 1




Iloxa3atenbHble ypaBHeHus"

JlorapnmuyeckasapyHxuus.

18
JlorapumuyeckueypaBHeHus
62 Jlorapugmuucna. ColicTBasiorapudma 1
63 Jlorapugmuucna. CroiicTBasiorapudma 1
64 Jlorapudmuucna. CoiicTBanorapudma 1
65 JlecsiTUuHBIE U HATYpaJIbHBIETOTapU(PMBI 1
66 JlecsiTUuHBIE U HATYPAJIbHBIETOTAPU(PMBI 1
67 [IpeobpazoBaHUEBBIPAKEHHIH, :
COJIepKalUXIIOrapuPMbl
63 [IpeobpasoBanmeBbIpaKenyi, { | JaBarb onpenesnenue norapudma ducia;
COJIePIKAIIMXIOrapH MBI JECSITHYHOTO M HAaTypaJlbHOTO Jorapudma.
6 I[IpeoGpa3zoBaHUEBBIPAKEHHUIA, . Hcnosab30BaTh CBOMCTBA JIOTapU(MOB TSI
COIEPIKATHXITOrapHbMBbI npeoOpazoBaHUs norapn(anquKHvaHpameHHH.
- - Ctpourtsp rpaduk sorapupmMudeckoit GyHKIIUN KaK
70 Jlorapudmuueckas GyHKIUsA, €€ CBOKWCTBA U TPpaduK 1 0BpPaTHOI K TIOKA3ATETBHOM  HCIONB30BATS
71 Jlorapudmuueckas GyHKIHUsA, €€ CBOWCTBA U TpaduK 1 CBOMCTBA JIOTapU(PMHUIECKON (PYHKITUHU I PEIICHUS
Hcnonb3oBanue rpaduka QyHKIUU A5 peLIeHUs sajad. .
72 ypaBHeHHii 1 Haxoautsp penienus sorapuMUUEcKux ypaBHEHHM
C TIOMOIIbIO PAaBHOCHIIBHBIX IEPEX0I0B HITU
Hcnonb3oBanue rpaduka QyHKIUU A5 peLIeHUs .
73 . 1 OCYILIECTBJISIS IPOBEPKY KOPHEU
ypaBHEHUU
74 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METObI |
pelieHus JorapupMUIecKux ypaBHeHUN
75 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METObI |
peleHus JorapupMHUUECKUX ypaBHEHUN
76 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METOIbI |
pereHust JorapupMHUUECKUX ypaBHEHUH
77 PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUU 1




norapu(pMUUECKUX ypaBHEHUH

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

78 . 1
Jorapu(PMUIECKUX YPABHCHHMA
79 KourtpoJabHnas patdora: "Jlorapudpmuueckas L
¢pynkumus. Jorapudgmmunueckne ypapHenus"
TpuronomerpuyecKueBbIpaKeHNs U yPaBHEHHUS 22
20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIIOBOTO |
aprymMeHra
81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIIOBOTO :
aprymeHra
%2 ApKCUHYC, apKKOCHUHYC M apKTaHT'€HC YUCIIOBOTO 1
aprymeHra
ApKCUHYC, QpKKOCHHYC 1 apKTaHT'€HC YUCIIOBOTO
83 1 aBaTh oNpe/eJeHusl CHHYCa, KOCHHYCA, TAHTEHCa
2 2
aprymeHra
Y KOTaHI€HCa YHCJIOBOTO apryMEeHTa; a TakKe
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJICIICHNE
84 . 1 apKCHHYycCa, apKKOCHUHYCAa U apKTaHI'€HCa Yucia
TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
I[IpuMeHSATHOCHOBHBIE TPUTOHOMETPUYECKUE
85 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJICIICHNE | (hOPMYITBI 7T IPEOGPA3OBAHHS
TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apryMeHTa TPHTOHOMETPHHUECKHX BBIPAKCHII.
86 OCHOBHBIETPUTOHOMETPUUECKHEPOPMYITHI 1 IpuMeHsATH GOPMYIIbI TPHTOHOMETPUH IS
87 OCHOBHBIETPUTOHOMETPUYECKUEDOPMYJTBI 1 pellleHrs OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX
88 OCHOBHBIETPUTOHOMETPUYECKUEDOPMYITBI 1 YpaBHCHHH
89 OCHOBHBIETPUTOHOMETPUYECKUEDOPMYITBI 1
90 [IpeoOpa3oBaHHETPUTOHOMETPHUECKUXBBIPAKECHHIA 1
91 IIpeobpa3oBaHNETPUTOHOMETPUYECKUXBBIPAXKEHUN 1
92 IIpeobpa3oBaHNETPUTOHOMETPUYECKUXBBIPAXKEHUN 1
93 IIpeobpa3oBaHUETPUTOHOMETPUUECKUXBBIPAXKEHUN 1
94 PemenuneTpuroHoMeTpu4eCKMXypaBHEHU I 1




95 PemenneTpuroHoMeTpuYeCKUXypaBHEHU I 1
96 PemenneTpuroHoMeTpu4eCKUXypaBHEHU I 1
97 PemreHneTpuroHOMeTpuYECKUXypaBHEHAN 1
98 PemenneTpuroHoMeTpuyecKUXypaBHEHU N 1
99 PemenneTpuroHoMeTpuyecKUXypaBHEHU I 1
100 PemenunerpuroHomMeTpuiyecKuXypaBHEHU N 1
101 KonTpoabHnas padora: "Tpuronomerpuyeckue 1
BbIPasKeHMs U TPUTOHOMETPUYeCKHe ypaBHeHus"
IMocisienoBaTe/ILHOCTH M MPOrPecCUm 10
[TocnenoBaTenbHOCTH, CIOCOObI 3a1aHHs OnepupoBaTh NOHATHSAMU: TIOCIEN0BATENBHOCTD,
102 noclenoBaTeIbHOCTENH. MeToT MaTeMaTH4IeCKOi 1 CII0COOBI 3aJaHUS MTOCIIEN0BATEIBHOCTEN;
WHIYKITUU MOHOTOHHBIE U OTPAaHUYCHHBIC
103 MOHOTOHHBIE U OTPAHUYEHHBIE TTOCJIEA0BATEILHOCTH. 1 OCJICA0BATCIIPHOCTH, HCCJIEA0BATDH
I/ICTOpI/Iﬂ aHaIn3a OECKOHEYHO MaJIbIX IIOCJICI0BATCIIBHOCTH HA MOHOTOHHOCTH U
104 Apudmernueckasnporpeccus 1 OrpaHUHCHHOCTS .
IMoayuyaTs npeacraBjieHne 00 OCHOBHBIX HIEAX
['eomeTpuueckasnporpeccus
105 . 1 aHanM3a 6ECKOHEYHO ManblX .JlaBaTh
BII Jlens 6occoeounenus Kpvima ¢ Poccuet N .
onpeneneHue apupmMeTHIECKONH U T€OMETPUIECKON
106 beckoneyHOYyOBIBaIOIIAsATEOMETPUYCCKASITIPOTPECCHS 1
IIPOTPECCHUMU.
107 Cymma OeckoHEYHO yObIBarOIIel reOMeTpHUUECKOit | Jl0KA3BIBATE CBOICTRA APH(METHICCKOT 1
nporpeccunn reOMETPHUYECKOU MPOrpeccuu, HaX0IUTh CYMMY
108 JIuHEeWHBIN 1 SKCIIOHEHIMAIbHBINA pocT. Yucro e. | YJICHOB IIPOIPECCHH, a TAKXKE CYMMY WICHOB
DopMyIIa CIIOKHBIX IPOLEHTOB 0eCKOHEYHO yOBIBAIOIIEH reoOMeTpUYEeCKOn
[rE— " q MIPOTPECCHUHU.
109 WHEWHBIN U SKCIIOHEHIUAIbHBIN pocT. Yucno e. | VACIIOTb30BATE IPOIPECCHH [UTs PEIICHNS 32724
dopmyra cI0KHBIX TPOLIEHTOB NIPUKJIIQJHOTO XapaKTep.
110 Hcnonp30BaHne IpOrpeccuu ISl pelIeHNs pealIbHbIX ! IIpumeHsaTH GOopMyIy CIOKHBIX TPOLIEHTOB IS
3a/1a4 NPUKJIAJHOTO Xapakrepa pelleHns 3a/1a4 U3 peaIbHOM MPAKTUKH.
111 KonTpoabHnas padora: "IlocienoBarebHOCTH 1 1




nporpeccun"

HenpepbiBablegynknuu. [Ipoussoanas 20
112 HenpepbiBHBIC GYHKIIUHN U UX CBOMCTBA 1
113 Touka pa3peiBa. ACUMITOTHI rpaduKOB GyHKIIUI 1
114 CaoiicTBa (hyHKIMI HETIPEPBIBHBIX HA OTPE3KE 1
115 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX HAa OTPE3KE 1
116 Meroa MHTEpBAJIOB JUIs PELICHUS HEPABEHCTB 1
117 Meroa MHTEpBAJIOB JUIs pELICHUS HEPABEHCTB 1
118 Meroa MHTEpBAJIOB JUIsl pELICHUS HEPABEHCTB 1 OnepupoBaTh NOHATUAMU: QYHKIUS HENPEPBIBHAS
119 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 17151 1 Ha OTpe3Ke, TOUKa pa3pbiBa (DYHKIIMH, ACHMIITOTA
pelIeHus 3a1au rpaduka QyHKIUH.
- - [IpumMeHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH [Tt
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIIMM 17151
120 1 peuieHus 3aaay.
PCLICHMS 33712 OnepupoBaTh NOHATHSIMH: TIepBasi ¥ BTOpPAs
121 [TepBast u BTOpas mpou3BOIHBIC (PYHKITMH 1 MPOU3BOJIHBIE QYHKIIUHU; TOHUMATh (PU3UYECKUHN U
122 OnpeeneHne, TeoMeTpUYeCKHICMBICIITTPOH3BOTHOM | | COMCTPHHCCKHI CMBICI HPOU3SBOHON, SAMICEIBATD
= = YpaBHEHUE KACATEIbHOM.
123 Omnpenenenue, GU3NIECCKUNCMBICITIPOU3BOIHON 1 BBIYHCAATE IPOM3BOIHBIC CYMMbI, TPOH3BEICHHS
5 >
124 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH 1 YaCTHOT'O U CIIOKHON (PYHKIIUU.
125 VpaBHeHue KacatenbHoii K rpabuky byHKim 1 H3yuaThb 1pou3BOHbIE JIEMEHTAPHBIX (DYHKITHIA.
- Hcnosab30BaTh TEOMETPUUYSCKUN U (PU3NUECKUN
126 [TpounsBoiHBIC IEMEHTAPHBIX(PYHKITHI 1 N
CMBICJI IPOU3BOIHOM /17151 PELIeHUS 3aa4
127 [TpousBoiHBIEIEMEHTAPHBIX (D YHKIIHIA 1
[IpousBoHasi CyMMBbl, IPOU3BEICHHUS, YACTHOTO U
128 KOMITO3UIIUHU (PYHKUIUN 1
BII Jlenv Ilo6eowbt
129 [IpousBoHas CyMMBI, IPOU3BEACHHUS, YACTHOTO U |
KOMIO3ULUHN (PYHKIIUH
130 IIpousBoHast CyMMBl, IPOU3BEIEHHUS, YACTHOTO U 1




KOMIO3UIUH (PYHKIIUNA

131 KonTpoabsnasipadora: "Ilpoussoanasn"
IloBTOpEHUE, 06001IeHNEe, CHCTEMATH3AUMA3HAH U
132 KonTposabHas padoTa Ha NPOMeKYTOYHOM
arrecTaluu
133 [ToBTOpenue, 06001IeHNEe, CUCTEMAaTH3aIUs 3HAHUN
(YpaBHeHus) IIpuMeHSITH OCHOBHBIE IOHATHUS Kypca alredpsl U
134 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3ALNS 3HAHUI HayajJl MaTeMaTUYeCKOro aHaln3a /Ui pelieHus
(DPyHKIMH) 3a/1a4 U3 peajbHOM KU3HU U APYTUX MIKOJBHBIX
135 [ToBTOpEeHME, 0600MIIEHNE, CUCTEMATH3AIIHS 3HAHUN NIPpEaMETOB.
(ITocnenoBaTenbHOCTH U IPOTPECCUN)
136 [ToBTOpEenHmEe, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUN

(ITponzBoanast)




11 KJIACC

Ne Tema ypoka ¢ yuerom padoueii mporpaMmbl Konuy XapakTepucTHKa OCHOBHBIX BU/I0B y4eOHOM Aara
n/n BOCIIMTAHUS €CTBO NAeATeTbHOCTH .
aKT
4acoB ILnan
HccaenoBanue pyHKIMHA ¢ NOMOIIbIO
MPOU3BOAHOU 22
[IpumeHeHne MPor3BOIHON K HCCIeI0BaHUIO (DYHKIUI
Ha MOHOTOHHOCTb M DKCTPEMYMBbI 1 .
CrpouTts rpaduK KOMIIO3UIMHA PYHKIIHI C TTOMOIIHIO
o 3JIEMEHTAPHOTO MCCIIEIOBAHUS U CBOMCTB
[IpuMeHeHne npon3BOIHOM K NCCIEA0BAHUIO
N 1 KOMIIO3HUIIUH.
(byHK1MH Ha MOHOTOHHOCTb 1 OKCTPEMyMBI CtpouTh reoMeTprudecKrie 00pa3bl ypaBHCHUH U
[IpumeneHne Tporu3BOIHOM K UCCIIEI0BAHUIO 1 HEpPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.
GYHKIUH Ha MOHOTOHHOCTD M 9KCTPEMYMBI Hcnons30BaTh NPOU3BOJHYIO ISl UCCIIEI0BAHUS
. (GbyHKIIMM Ha MOHOTOHHOCTB M 3KCTPEMYMBI;
[IpuMeHeHne nNpon3BOIHOM K UCCIEA0BAHUIO
. 1 HAXOJWUTh HauOOJbIlIee U HAMEHbIIeE 3HAYCHHUS
(yHKWH Ha MOHOTOHHOCTE K JKCTPEMyMbI (GbyHKIMM HETIPEPHIBHOM Ha OTpPE3Ke; CTPOUTH
[IpumeHeHne TPOU3BOJHON K UCCIIEIOBAHUIO 1 rpadukyu GyHKINNA Ha OCHOBAaHUU MPOBEAEHHOTO
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI UCCIIEeI0BaHUs.
TIpHMeHEHHE POM3BOJIHO K HCCIEIOBAHUIO Hcronp30BaTh NPOU3BOJHYIO ISl HAXO0XKICHUS
. 1 HaWJIy4ylIero PelieHus B IPUKIAJHbIX, B TOM YHUCIIE
(GyHKIHI HA MOHOTOHHOCTB M 9KCTPEMYMBI
COLMAIbHO-3KOHOMUYECKHX, 3aJ1a4ax, IS
HaXO)K,Z[eHI/IC HanOOJIBIIIET0 U HAUMEHBIIETO 3HAYECHUS 1 OIIpEaCICHUS CKOPOCTH U YCKOPEHHUS IIpoliecca,
HEeNpephIBHOM (DYHKIIUU Ha OTPE3KE 3a1aHHOTO (POPMYIION UITH TPAPUKOM.
HaxoxneHrne HaubobIIero 1 HaMMEHbBIIEro 3HAYCHUS | llourysars npezCTaBleHHe O IPHMEHEHHH
HempepbIBHOH DYHKIHY Ha OTpe3Kke MIPOU3BOJHOM B Pa3JIMUHBIX OTPACIAX 3HAHUM
HaxoxaeHrne HauboIbIIero 1 HANMEHbBIIEr0 3HAYCHUS |

HeNpepbIBHON (DYHKIIMU HA OTPE3Ke




Haxoxc;[eHHe HauOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HAYCHHUS

10 HENpepbIBHON (DYHKIIMU HA OTPE3KE !

1 HaxoxneHrne HauboIbIIero 1 HaMMEHbILIEr0 3HaYCHUS |
HETPEepbIBHON (DYHKIIMU HA OTPE3KE

2 HaxoxneHrne HauboIbIIero 1 HaMMEHbILIEro 3HaYeHUS |
HENPEepbIBHON (DYHKIIMU HA OTPE3KE

13 [IpuMeHeHne MpON3BOIHOM Il HAXOXKIACHUS |
HaWIY4IlEero peleHus B IpUKIaJHbIX 3a1a4ax

14 [IpuMeHeHne MpON3BOIHOM Il HAXOXKIACHUS |
HaWTY4Ilero peleHus B IpUKJIaJHbIX 3a/1a4ax
[IpuMeHeHne nMpon3BOIHOM ISl OTIPEEICHUS

15 CKOPOCTH M YCKOPEHHS TpoIecca, 3aJaHHOTO 1
dhopmyroit wim rpapukomM
[IpumeneHne Tporu3BOIHOM ISl OIIPEACIICHUS

16 CKOPOCTH M YCKOPEHHS TTpoIiecca, 3aJaHHOTO 1
hopmyroit wim rpadukomM

17 Kommnozumus pyHkimii 1

18 Kommnozumus hyHkimii 1

19 Kommnosunus ¢yHkumii 1

20 I'eomerpuueckue oOpa3sl ypaBHEHUI Ha |
KOOPJIUHATHOU TJIOCKOCTH

)1 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha |
KOOPJIUHATHOU TJIOCKOCTH

” Konrpoabnas padora: "UcciaenoBanue GpyHKkumi ¢ 1
NMOMOIIbI0 MPOU3BOIHOM"
IlepBo0oOpa3Hasi U MHTErpas 12

23 IlepBooOpa3Has, 0OCHOBHOE CBOMCTBO MepBOOOPA3HBIX 1 OmnepupoBaTh MOHATUSAMU: TIepBOOOpa3Has U




[TepBooOpa3ubie 3nemMeHTapHbIX GyHKIHA. [IpaBuia

onpenenéHHbIil uHTerpan. Haxoaurs nepBooOpasHeie

24 1 o
HaXO0XIECHUS [1EpBOOOPA3HBIX 3IIEMEHTAPHBIX (YHKIUH U BBIYUCISATH UHTETPA MO
o opmyiie Herorona—JIeitbuuna.
[lepBooOpa3uble ameMeHTapHBIX GyHKIUH. [IpaBuna popmy i N
25 5 1 HaxoauTs mmomaay miockux Guryp u o0bEMBI TET ¢
HAXO0KJICHHS MEPBOOOPA3HBIX MIOMOIIIBIO OTIPENIEIEHHOTO MHTErpaa.
26 NHurerpain. I'eomeTpryecknii CMbICI HHTETpasa 1 3HAKOMUTBHCA ¢ MAaTEMaTUYECKUM MOJIETMPOBAHUEM
7 Beruncnenue onpenenéHHOro HHTerpaia no gopmyiie 1 llila npumepe JupHepeHIHAIbHBIX yPABHCHHIA.
. 0JIy4aTh MPEJCTABICHNE O 3HAUEHUU BBEJICHUS
Herorona-JleiiOnuma ¥ pel A
n MOHSTHSI UHTErpaja B pa3BUTUU MaTeMAaTUKH
)3 Brruncnenue onpenenéHHOro uHTerpaia no gopmyiie |
Herorona-JleiiOnua
29 [IpumeHeHne uHTErpana s Hax0XKIASHUs MIomaaen 1
IJI0CKUX GUryp
30 [IpumeHneHue uHTErpana s HaX0XkAeHNs 00bEMOB 1
TreOMETPUUECKUX TeT
31 [Tpumepsr permenuit quddepeHInaTbHbIX YPAaBHEHHI 1
32 [Tpumepsr permenuit quddepeHInaTbHBIX YPAaBHEHHI 1
MaremaTHueckoe MOJICIMPOBAHUE PEAIbHBIX
33 MIPOIIECCOB C MOMOIIBIO AU HepeHITHaTbHBIX 1
ypaBHEHU M
34 KonTpoabHas padora: "[lepBooOpa3nasi u 1
uHTerpaa"
I'padpuku TpuroHoMeTpudecKuXx PpyHKIUM. 14
Tpuronomerpuyeckne HepaBeHCTBA
Tpuronomerpuueckue KLIUH, UX CBOICTBA U
35 P p (ymxcrm, 1 Hcnonb3oBatk UPPOBBIE peCypChl Ui NOCTPOSHUS
rpaguku rpauKOB TPUTOHOMETPHUUECKUX (PYHKLUHU U
36 Tpuronomerpuueckue GyHKIUHU, UX CBOIICTBA U | W3YYEHUS UX CBOWCTB.
rpadukn Pematp Tpuronomerpuieckue
37 Tpuronomerpuueckue GyHKIUHN, UX CBOIICTBA U 1 YPABHEHNs U OCYIECTBIATE 0TOOp KOpHet ¢




rpaduKu

Tpuronomerpuieckue GyHKIUHN, UX CBOICTBA U

IIOMOILBI0 TPUTOHOMETPUUECKON OKPYKHOCTH.
[TpumMeHsATH GOPMYIIBI TPUTOHOMETPUH JJISI PEIICHUS

38 rpaduHm 1 OCHOBHBIX TUIIOB TPUTOHOMETPUUECKHUX HEPABEHCTB.
Hcnonb3oBath UQpOBBIE pECYPCHI I TOCTPOCHHUS
39 Tpuronomerpruueckue GyHKIUU, UX CBONCTBA U | W HCCIIeIOBARNS TPadUKOB (yHKIHA
rpaduKu
40 OT60p KOpHEIN TPUTOHOMETPUUECKUX YPAaBHEHUI C |
MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU
A1 OT60p KOpHEN TPUTOHOMETPUUECKUX YpaBHEHHH C |
MTOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTHU
42 OT60p KOpHEIN TPUTOHOMETPUUECKHUX YPaBHEHHUI C 1
MTOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTHU
43 OT60p KOpHEIN TPUTOHOMETPUUECKHUX YPaBHEHHI C 1
MTOMOIIBIO0 TPUTOHOMETPUYECKON OKPYKHOCTHU
44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
KonTpoabHnas padora: "I'padpuxku |
48 TPUTOHOMETPHYECKUX (PYHKIIHIA.
Tpuronomerpuuyeckue HepaBeHcTBa'"
HppanunonanbHbie, MOKa3aTeJlbHbIC 24
Jorapu(pMuvyecKue HepaBeHCTBA
49 OCHOBHBIE METO/IbI PELICHUS TOKA3aTEIbHBIX | [IpumeHsTh CBOKCTBA MOKA3aTEILHOMN U
HEPABEHCTB norapu@mMuuecKkor GyHKINNA K PEIICHUIO
MOKa3aT .
OcCHOBHBIE METO/IBI PEILIEHUS TOKA3ATEIbHBIX OXa3ATENLHLIX ¥ JIOTaPHOMIMECKIX HEPABCHCTR
50 1 O6ocHOBaTh PaBHOCUIIBHOCTD IIEPEX0/I0B.
HEPABEHCTB
PemaTs uppanmoHanbHble © KOMOMHUPOBAaHHBIC
51 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 1

HCPABCHCTBA, C IOMOLIbIO PABHOCUJIBHBIX




HEpPABEHCTB

OcHoBHEBIC MCTOAbI PCIICHUS TOKA3aTCIIbHBIX

52
HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHHS JIOTapUPMUIECKUX
HEPABEHCTB

54 OCHOBHBIE METO/IbI PELLIEHUS JIOTapUPMUIECKUX
HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLIEHUS JIOTapUPMUIECKUX
HEPABEHCTB

56 OCHOBHBIE METOIbI PEIIEHUS JIOTapUPMUIECKIX
HEPAaBEHCTB

57 OCHOBHBIE METO/IbI PEIIEHUS] HpPAIMOHATbHBIX
HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIIEHUS HPPALIHOHAIBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEIIEHHS UPPALIHOHAIBHBIX
HEpPaBEHCTB

60 OCHOBHBIE METO/IbI PEIIEHUS HPPALIUIOHAIBHBIX
HEpPaBEHCTB

61 I'padrueckue MeTobl pelICHUs UPPALIMOHAIBHBIX
ypaBHEHUI

& I'padrueckue MeTo1bl pelIeHUs HPPALIMOHAIBHBIX
ypaBHEHUI

63 I'paduueckue MeTo/1bl peleHHs OKa3aTeIbHbIX
YpaBHEHUN

64 I'paduueckue MeTo bl peleHns NOKa3aTeIbHbIX
HEPABEHCTB

65 I'paduueckue MeTO1bl pelIeHUs JOTapUPMUUECKUX

[IEPEXO0B.
Hcnonb3oBath rpaduyueckrue METO bl U CBOMCTBA

BXOJ/ISIIIUX B YPaBHEHUE WM HEPABEHCTBO (PYHKIIMI
JUISL pEeIEHUs 3a1a41




YPaBHEHUI

I'paduueckue METOIbI peICHUS JOTAPUPMHUECKUX

66 1
HEPABEHCTB

67 I'paduueckre METOIBI pEICHHS JTOTAPUPMHIUECKIX |
HEPABEHCTB

68 I'padmueckue MeTo bl peleHus MOKa3aTeabHbIX U |
Jorapu(PMUIECKUX ypaBHEHUN

69 I'padmueckune MeTo bl peleHus MOKa3aTeabHbIX U |
Jorapu(pMUUECKUX YpaBHEHUM

70 I'padmyeckure MeTobl pelIeHus MOKa3aTeNbHbIX U 1
Jorapu(pMUIECKUX HEPABEHCTB

71 I'padmyeckue MeTobl peleHus MOKa3aTeabHbIX U :

Jorapu(PMUIECKUX HEPABEHCTB
KonTpoabHas padora: ""UppaunonajbHble, |
72 noka3areJjibHble U JIorapupmMuyecKue
HepaBeHCTBA'"
KommuiekcHblie yuciia 10
KommnekcHeie yncna. Anrebpandeckas u
OnepupoBaTh NOHATUSAMU: KOMILIEKCHOE YUCIIO U

73 TPUTOHOMETpHYECKast (POPMBI 3aMKCU KOMILIEKCHOTO 1 MHOYKECTBO KOMILIEKCHBIX UHCET.
quciia [IpencraBisiTh KOMIUJIEKCHBIE YKCIA B
KowmmnekcHeie yncna. Anrebpanyeckas u anreOpanveckoil ¥ TPUroHOMETPUIECKOit hopme.

74 TPUTOHOMETpHYECKast (POPMBI 3aMHUCU KOMILUIEKCHOTO 1 BhInonaTh apudmeTHieckue onepaunu ¢ HUMH. .
wea N300paxkaTe KOMIUIEKCHBIE YKCIIa Ha KOOPAHMHATHOMN

IJIOCKOCTH.

75 ApI/I(bMeTI/I‘IeCKI/Ie oIepanuu ¢ KOMIINICKCHBIMHA 1 HpI/IMeHSITB (popMyny MyaBpa U [10JIy4aTh
YUCIAMHU IIPEJICTABIEHUE O KOPHSX 1-OW CTETIEHU U3
Apudmerryeckue ornepauu ¢ KOMILIEKCHBIMH KOMIUICKCHOTO qucia.

76 1 3HAaKOMUTHCS C IPUMEPAMU IPUMEHEHUS

qucjiaMu




N300paskeHue KOMIUIEKCHBIX YUCEN Ha KOOPAWHATHOM

KOMIIJICKCHBIX YUCCJT I pCHICHUSA TCOMETPUUCCKUX

77 1
IIJIOCKOCTH U QU3HYECKUX 3319
73 N300parkeHne KOMIUIEKCHBIX YHCET Ha KOOPAWHATHOM |
TIJIOCKOCTH
79 ®opmyiia Myaspa. KopHu n-oii crenenu u3 |
KOMIUIEKCHOTO YHCIIa
20 ®opmyna Myaspa. KopHu n-oii crenenu u3 |
KOMIUIEKCHOTO YHCIIa
81 [IpuMeHeHre KOMIUIEKCHBIX YHCEIT JUTSl PEeIIeHUS |
(MBUYECKUX U TEOMETPUIECKUX 3a/1a4
1
82 KonrtpoubHnas patdora: "KommniekcHbie yncia'
HatypajibHble U 1eJIble Yucaa 10
83 HarypanbHble U 1ienbie yncia 1
84 HarypanbHble U 1ienbie yncia 1
85 [IpumeHeHre NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1
86 [IpumeHeHre NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1
[IpumeHeHue NPU3HAKOB AETUMOCTHU LENIbIX YHCEIT: OnepupoBaTh NORATHIMH: HATYPAILHOE M LENOE
87 1 YHCII0, MHOKECTBO HATYPaJIbHBIX U IEJIbIX YUCET.
HOJl » HOK Hcnonb30BaTh NpU3HAKU ACTUMOCTH IEJIBIX YHCETT;
28 [IpumeHeHne NPU3HAKOB AETUMOCTH ENBIX YHCEI: | ocratky 1o Moxyo; HOJ[ 1 HOK HatypaisHbIx
HOJl u HOK yuceln; aroput™M EBkinaa s pemeHus: 3aaay.
29 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX YHCEIL: | 3anuchIBaTh HATypaIbHBIC YHCIIA B PA3IUYHBIX
OCTaTKH [0 MOYIIIO MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS
90 [IpuMeHeHne npu3HaKoB AEIUMOCTH LEIbIX YHCEL: |
OCTaTKH IO MOJYJIO
91 [IpuMeHeHne npu3HaKOB AEIUMOCTH LEIbIX YHCEIL: |

AJIrOPUTM Esxmmaa mis peaicHud 3a4a4 B LECJIbIX




quciaax

1
92 KonTpouabHas padora: "Teopus nesbix yncen"
CucremMbl palOHAJIBHBIX,
HPPANMOHAJIBHBIX IOKA3AaTEJIbHbIX U 12
Jorapu(pMu4ecKux ypaBHeHUI
93 Cucrema 1 COBOKYIHOCTh ypaBHeHMH. PaBHOCUIIbHBIE |
CHCTEMBI U CHCTEMBI-CIIEICTBUS
o4 Cucrema 1 COBOKYIHOCTh ypaBHeHHH. PaBHOCUIIbHBIE 1
CHCTEMBI U CHCTEMBI-CIIEICTBUS
95 OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U :
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUN
o OmnepupoBaTh MOHATUSMHU: CHCTEMA U COBOKYITHOCTh
926 CHOBHBIC MCTO/LbI PCIIICHHUA CHCTCM 1 YPaBHEHHMH U HEPABEHCTB; PELIEHUE CUCTEMBI WU
COBOKYITHOCTEH MPPAIIMOHAILHBIX yPABHCHUH COBOKYITHOCTH; PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBI-
97 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U 1 CJICICTBUAL.
COBOKYIIHOCTE MOKA3aTeNbHBIX YPABHEHUIA HaxoauTe pemenys CUCTEM U COBOKYITHOCTEM IIEJIbIX
paLMOHATIBHBIX, UPPALIMOHATIBHBIX, IIOKA3aTEIbHBIX U
OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U .
08 B . 1 Jorapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB.
COBOKYITHOCTEH IOKa3aTeJIbHBIX YpaBHEHHH TTpHMEHSTh CHCTEMBI YPABHEHHH K PELICHHIO
99 OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U ! TEKCTOBBIX 3aJ]ay U3 pa3IMyHbIX 00jacTell 3HaHUH U
COBOKYIIHOCTEIT JIOrapiu(pMHUECKIX YPABHEHHU peabHOMN )KU3HU; UHTEPIIPETUPOBATH MTOJIyYEHHbIE
peLeHusl.
OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U
100 B . 1 Hcnonb3oBath HUPPOBBIE peCypChI
COBOKYITHOCTEH JIorapu()MUYECKUX YpaBHEHHMA
[IpuMeHeHMe CUCTEM K PELICHUI0 MaTeMaTUYECKUX
101 3aJa4 M 3a/1a4 U3 pasIn4HbIX 00JIacTel HayKu U |
peanbHON )KU3HU, MHTEPIIPETALUS MTOJTyYeHHbIX
pe3yabTaToB
102 [IpuMeHeHHe CUCTEM K PELICHUIO MATEMAaTHYECKUX 1




3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTel HayKH U
peaJIbHOM JKU3HU, UHTEPIIPETALMS [TOJTyUYEHHBIX
pe3yJIbTaToOB

[IpuMeHeHNnEe HEPABEHCTB K PELICHUIO
MaTE€MaTHUYECKUX 3a/1a4 U 33]1a4 U3 Pa3IndHbIX

103 1
oOnacTeil HayKy U pealbHOM KU3HH, HHTEPIPETaIus
MOJIyYE€HHBIX Pe3yJbTaTOB
Koutpoabsnas padora: ""CucreMbl palHOHAIbHBIX, |
104 HPPALMOHATBHBIX NOKA3ATEJIbHBIX H
JorapupmMuyecKkux ypapHeHuit"
3amauu ¢ mapameTpaMmu 16
105 PannoHaneHbIE ypaBHEHNUS € TapaMeTpaMu 1
106 PannoHanbHbIE HEPABEHCTBA C TapaAMETPAMHU 1
107 ParmonanpHble CUCTEMBI C TapaMeTpaMHu 1
VppaunoHasIbHbIe YPAaBHEHHUS, HEPABEHCTBA C Br16uparts cioco0 pemieHus parmoHaIbHbIX,
108 1| uppanmoHanbHEIX, TOKA3aTENBHBIX,
napameTpamu
Jorapu(MHUUECKUX U TPUTOHOMETPHUYECKHUX
109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1 YPABHEHHUii M HEPABEHCTB, COACPIKAILMX MOJLYJIH 1
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C | napaMeTphl.
napamMeTpamu [TpumensTh rpaduueckue U aHATUTHYECKUE METOIbI
JUIS pEIICHUs YPaBHEHUN U HEPABEHCTB C
111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu 1 .
napaMeTpami, a Takxke ucciaeoBanre GyHKIMiA
112 Jlorapumuueckue ypaBHEHUS, HEPABEHCTBA C 1 METOJJaMHM MaTE€MaTHYECKOTO aHaJIN3a.
napaMmeTpamu CtpouTh U UCCIEI0BATh MATEMATUYECKUE MOJIETN
113 JlorapudmMudeckue CUCTEMBI ¢ ITapaMeTpamMu 1 PCaIbHBIX CUTYalli € HOMOILBIO ypaBHCHUH,
HEPABEHCTB U CUCTEM C MapamMeTpamMu
114 TpuroHomeTpudecKkre ypaBHEHUs € IapaMeTpaMu 1
115 TpuroHomeTpruecKkre HEPABEHCTBA C TapaAMETPAMHU 1
116 TpuroHomeTpuuecKre CUCTEMBI € ITapaMeTpamMu 1
117 [TocTpoenune u uccaeoBaHre MATEMATUYECKUX 1




MOJIEJNIEH pealIbHbIX CUTyallMid C IOMOILBK YPaBHEHUI
C IapameTpamu

HOCTpOGHI/Ie 1 UCCICI0BAaHUEC MAaTEMATHYICCKHUX

118 MOJIENICH pEeANIbHBIX CUTyalluid C MOMOILBI CUCTEM 1
YPaBHEHUH C ITapamMeTpamu
[TocTpoenue u uccneoBaHUE MATEMATUYECKUX
119 MO/JIENIEH pealTbHbIX CUTyalluid C MOMOIIBIO CUCTEM 1
YPaBHEHUH C ITapamMeTpamMu
1
120 KonTpoabHnas padora: "3agaum ¢ napamerpamu'’
IToBTOpEeHUE, 00001IEHNE, CUCTEMATH3 AU 16
3HAHUM
121 [ToBTOpeHue, 0000IIeHNE, CHCTEMAaTH3aIUs 3HAHWA 1
"YpaBHenus"
[ToBTOpeHuUe, 0000IIeHNEe, CHCTEMATH3aIUs 3HAHUM
122 wy " 1 MoaenupoBaTh peajibHbIE CUTYallMU Ha A3BIKE
PaBHCHIA anredpbl, COCTABIIATH BbIPAKEHUS, YpaBHEHUS,
123 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3alus 3HAHUI: | HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
"ypaBHeHHX. CucreMbl ypaBHCHI/IfI" HCCJICI0OBATh NOCTPOCHHBIC MOJCIH C
o UCIOJIb30BAHUEM ammapara anreopsbl
[ToBTOpenue, 060061IeHNE, cCCTeMaTH3alus 3HAHUI: p -OPPl,
9 2
124 1 VHTEPIPETUPOBATH ITOJYYEHHBIN PE3ysIbTar.
"Hepasenctna"
[TpumeHsTh QYHKIUU AJIE MOACTUPOBAHUS U
125 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allusl 3HAHUI: | HCCJICIOBaHUS PEAIbHBIX MTPOLIECCOB.
"Hepasenctna" PemaTe npukinannsie 3a1a4u, B TOM YUCIIE
126 [TosTOpenue, 0600IIEHNE, CUCTEMATU3ALINS 3HAHMIA: 1 COLMANLHO-9KOHOMIYECKOr0 M (PU3HYECKOTO
"HepaseHcTsa" XapakTepa, CpeICTBaMU aireopsl U
N MaTeMaTUYeCKOro aHalln3a
127 [ToBTOpEeHue, 06001IeHNE, cCCTeMaTH3all1sl 3HAHUI: |
"[IpousBosnHas u €€ npumeHeHue"
128 [ToBTOpenue, 06001IeHNE, cCcTeMaTH3allusl 3HAHUI: |

"[IpousBosiHas u e€ npumeHeHue"




[ToBTOpEenue, 0600IIeHNE, CUCTEMATH3AIUS 3HAHUI:

129
"IIpousBosHas u e€ npumeHeHue"

130 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIUs 3HAHUM
"NuTerpan u ero npuMeHexue"

131 [ToBTOpenue, 06o00IIEHNE, CUCTEMATH3aIUs 3HAHUM
"OyHkuun"

132 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIlUs 3HAHUMN
"OyHruun"

133 [ToBTOpeHuUe, 0000IIeHNE, CHCTEMATH3aIUs 3HAHUM
"®yukuun"

134 Hrorosas koHTposbHAs paboTa

135 Hrorosas koHTpoJbHAs paboTa

136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3HAHUN
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