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HOACHUTEJBbHAS 3AIIMCKA

Pa6ouas mporpamma yueOGHOro Kypca «Anredpa U Hayana MaTeMaTHYecKoro
aHaM3a» 0a30Boro ypoBHs st oOydaromuxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHoBe DeepalbHOrO rocy1apCTBEHHOIO 00pa30BaTEeIbHOIO CTaHJapTa CPEAHEro
oOmero o6pa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
pebsIBISIEeMBbIX K MaTeMaTH4YeCKOMY 00pa30BaHHUIO, M TpaJULUN pPOCCHHCKOIO
oOpazoBanus. Peanmzamusi mporpaMmbl oOecleduBaeT OBJIAJCHUE KIHOYEBBIMU
KOMIIETEHI[USIMH, COCTABJISIOIIMMHU OCHOBY [UISl CAMOPA3BUTHS M HEIPEPBIBHOTO
00pa30BaHusl, IEIOCTHOCTh OOLIEKYJIBTYPHOTO, IMYHOCTHOIO U IIO3HABATEILHOTO
Pa3BUTHS JINYHOCTH 00YYaIOLIHUXCS.

HEJHA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa U Hayala MaTeMaTU4YeCKOrO aHalIM3a» SABISAETCS OJHMM W3
HauboJjiee 3HAYMMBIX B IIporpaMMe CTapllieil IIKOJbl, IOCKOJBbKY, C OJIHOH
CTOPOHBI, OH oOOecreYnBaeT WHCTPyMEHTalbHyI0 0a3y M H3y4YeHHs BCEX
€CTEeCTBEHHO-HAyUHBIX KYPCOB, a C IPyroil CTOPOHBI, ()OPMHUPYET JIOTUYECKOE U
abCTpakTHOE MBINIICHHE YYallUXCsi Ha YPOBHE, HEOOXOAMMOM JUIl OCBOEHHS
KypcoB HH(GOpPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CJIOBECHOCTH. B pamkax
JIAHHOTO Kypca ydallldecsl OBJaJeBalOT YHHBEpPCAIbHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTopas GOpMyJIHpyeT CBOU JTOCTHKEHHs B MaTeMaTH4YeCKOH (opMme.

Kypc anreGpbl ¥ Havan MaTeMaTHYECKOr0 aHaju3a 3aK/aJbIBaeT OCHOBY IS
YCIIEMIHOTO OBIaJeHHs 3aKOHaMH (GH3MKH, XUMHH, OHOJIOTMH, MNOHUMAaHHS
OCHOBHBIX TEHJEHIIMH OSKOHOMHUKM U OOILECTBEHHOM JKM3HH, II03BOJIET
OPMEHTHPOBATHCS B COBPEMEHHBIX LH(POBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIOJIB30BAaTh WX B IOBCEJHEBHOM JKM3HU. B TOXe BpeMs OBJIajeHHe
abCTpaKTHBIMA W JIOTMYECKH CTPOTMMU MaTeMaTHYeCKMMH KOHCTPYKIHSAMH
pa3BUBAeT yYMEHHE HaxOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb
YTBEPIKI€HHsI, UCITI0JIB30BaTh 0000IIEHNEe U KOHKPETH3AlLUI0, a0CTparupoBaHue U
aHAJIOTHI0, (OPMHUPYET KpeaTUBHOE M KPUTUYECKOE MbllIeHHe. B Xoe uzydeHus
anreOppl W Haval MaTeMaTMYeCKOro aHajlu3a B CTaplled IIKOJIe Yydalluecs
[OJIy4arOT HOBBIM OMNBIT pPELIeHUs MPUKIAJHBIX 3a/1a4, CaMOCTOATETbHOTO
IOCTPOEHHs] MaTeMaTHYeCKUX MOJEeNeH pealbHBIX CUTyallud W HHTEPIpPETalry
MOJIyYEHHBIX  PELICHWH, 3HAKOMATCS C  INpUMEPaMH  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B TMpHPOJe, HayKe M B HCKYyCCTBE, C BBIIAIOIIUMHCS
MaTeMaTHYECKUMH OTKPBITUSIMU M UX aBTOPAMH.

Kypc obnamaeT 3HaYMTENBHBIM BOCHHTATEIbHBIM ITOTEHLMANIOM, KOTOPBIH
peanu3yeTcs Kak depe3 yueOHbBIM MaTepuall, CIOCOOCTBYIOIMH (HOPMHUPOBAHHIO
HAy4yHOIO0 MHPOBO33pEHHs, TaK U uepe3 cHeuu(puKy ydeOHOM NesATeIbHOCTH,



Tpebyrouei CaMOCTOSTEIIBHOCTH, aKKypaTHOCTH, [IPOIOJKUATEIILHON
KOHIIEHTpallMi BHUMAHUS U OTBETCTBEHHOCTH 32 I1OJy4YEHHbIN pe3yJbTarT.

B ocHoBe MeTonuku OOydeHHs ainredpe W HadajaM MaTeMaTHYeCKOro
aHaJIM3a JIKUT JeATeIbHOCTHBIN IPUHLIUI 00yUYeHHSI.

CIPYRTY P Ky prac « TSP A" HEH I METEM AT HEUKOT S dHIO T 30) BRITRSI AR
CIENyIOLIME COJep)KATEIIbHO-METOAUYECKAE JIMHUU: «YHCaa W BBIYMCIECHUSY,
«DyHkuud W rpadukm», «YpaBHeHUss M HepaBeHcTBay, «Hauwana
MaTreMaTH4ecKoro aHanmuza», «MHoxecrBa U Joruka». Bce oCHOBHBIE
COZIeP)KATEIbHO-METOAUYECKUE JIMHUM HM3Y4YalOTCs Ha IPOTSDKEHUHM JBYX JIET
o0y4eHHUs B CTaplIel IIKoJie, eCTECTBEHHO MOMOJIHSS IpYyr Apyra U MOCTENEHHO
HAChIILlasiCb HOBBIMU TeMaMHU W pasfenaMu. JlaHHBIM Kype  SBIsIeTCS
UHTETPaTHBHBIM, ITOCKOJIBKY 0ObequHseT B cebe colaep)kaHue HEeCKOJIbKUX
MaTeMaTHYeCKHUX JUCLMIUINH: anredpa, TPUTOHOMETPHUs, MaTeMaTUYECKUI aHau3,
TeopHsi MHOXecTB M 1p. [lo mMepe Toro kaxk ywauiudecs OBIaJeBaroT Bc€ Ooliee
IIMPOKUM MaTeMaTUYeCKUM alllapaToM, y HUX IOCIe0BaTeIbHO popMuUpyeTcs U
COBEpUIEHCTBYETCSI YMEHHE CTPOUTH MaTEMaTHYECKYI0 MOJENb peallbHON
CUTyallM¥, TPHMEHSTh 3HAHUs, IIOJy4yeHHble B Kypce «Anrebpa M Havaia
MaTeMaTHYECKOro aHallu3ay, JUIS PEUIeHHUs] CaMOCTOSITENIbHO C(hOPMYIUPOBAHHON
MaTeMaTHYeCKOM 3a/1aui, a 3aTeM UHTEPIIPETUPOBATh I10JyYEHHBIH pe3yJIbTarT.

ConeprxarenbHO-MeTOAUYecKasl JTUHUA «Uuciia U BBIYMCIEHUSA» 3aBEpPIIAeT
(bopMUpOBaHUE HaBBIKOB HCIIOJIB30BAHUS JI€HCTBUTEIBHBIX YHCEN, KOTOPOe OBLIO
HA4YaTO B OCHOBHOHM ImKoje. B crapmieil mkosne ocoboe BHUMaHHE YJIelsSeTcs
(OPMHPOBAHUIO TPOYHBIX BBIYHCIUTEIBHBIX HAaBBIKOB, BKJIIOUYAIOLIMX B Ce0s
UCIIOJIb30BaHUe pPa3IuYHbIX (OPM 3alMCU JEHCTBUTEIBHOIO YMCIIA, yYMEHHUE
pallMOHAJIBHO BBINOJIHATH JCHCTBUS C HHUMH, Je€JaTh IPUKHUIKY, OLIEHMBATh
pesynbrar. OOyuaromivecs IOJy4arOT HaBBIKM TNPUOIMKEHHBIX BBIYHCIECHUH,
BBIIIOJIHEHMS JEHCTBHM ¢ 4YHCIIaMH, 3allMCAaHHBIMH B CTaHIapTHOH dopwme,
UCITOJTb30BaHUS MaTeMaTHYECKUX KOHCTaHT, OLIEHUBAHUsI YACIOBBIX BBIPAKEHUM.

Jluaus «YpaBHEHUS] W HEPABEHCTBA» pEANU3YETCsl Ha IPOTSIKEHUU BCErO
oOydeHHMss B CTaplieid IIKOJe, ITOCKOJBbKY B KaXKIOM paszelie [IporpaMMbl
MPelyCMOTPEHO peIIeHHe COOTBETCTBYIOMIMX 3a1ay. OOyuaroliuecs: OBJIaeBatOT
pa3UYHBIMUA METOJAaMHU pELIEHHUs LENbIX, PalUOHAJIbHBIX, HPPaLMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTapU(OMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HepaBeHCTB U UX cucteM. [lomydyeHHbIe YMEHUSA UCIIOIB3YIOTCS [IPU UCCIEN0BAaHUN
GYyHKIMA ¢ TTOMOUIBIO NMPOU3BOJHON, PELIEHUM IpPUKIALHBIX 3a7a4y U 3a1a4 Ha
HaXOXJeHHWe HauOOJBIINX W HAUMEHbIIUX 3HaueHWd ¢yHkuuu. J[laHHas
colmep)kaTellbHass JIMHHMS BKJIIO4aeT B cels Takxke (OpMHUpPOBAHHE YMEHUH
BBITIOJIHATE pacy€Thl Mo ¢opMysaMm, NpeodOpa3oBaHUs ILENbIX, PalUOHAIBHBIX,
UPpalUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXEHUH, a TAaKXKE BBIPAXKEHUH,



COJIEpIKaIlX CTerneHu W Jorapudmsel. biaronmapst m3ydeHuio anreOpandyeckoro
Marepuaga OPOUCXOAUT  JaJbHEHIlee  pa3sBUTHE  AITOPUTMHYECKOTO |
aOCTPaKTHOrO MBIIUICHUsS YydYaluxcs, (QOPMHUPYIOTCS HaBBIKH JAeIyKTHBHBIX
paccyxaeHui, paboTel ¢ CHMBOJIBHBIMHU dbopMamu,  TIpeaCcTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE PaBEHCTB U HEPABEHCTB. Ajredpa
npeiaraetT 3¢GdeKTUBHbIE MHCTPYMEHTBI Ul PEIIEHUS INPAKTUYECKHX U
€CTECTBEHHO-HAYYHBIX 3aja4, HarJsJHO NEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3BbIKA HAYKHU.

CogxepxkarenbHo-MeToqu4Yeckas JUHUS «DYHKUUM M TpadUKH» TECHO
IieperuieTaeTcs ¢ APYruMHU JIMHUSAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMbICIIE 3a1a€T
MI0CJIeI0BATENIBHOCTD U3YyYEeHHUs MaTepHaia. Nsyuenue CTEIIEHHOH,
MI0Ka3aTebHOM, JTorapu(h)MHUIECKON ¥ TPUTOHOMETPUYECKUX (PYHKLIMHI, UX CBOUCTB
¥ rpadHUKOB, HCHOIb30BaHUe QYHKIMH JUISL pelleHus 3aad U3 APYTUX y4eOHbIX
NpEeJIMETOB W PeaJlbHON JKU3HH TECHO CBA3aHO KaK ¢ MaTeMaTH4eCKUM aHAIM30M,
Tak M C pelleHWeM ypaBHEHHH W HepaBeHCTB. IIpu 5TOM Oobllioe BHUMaHHE
ynensercss (GOPMHUPOBAHHUIO YMEHHs BbIpakaTh (hOpMyJaMH 3aBUCUMOCTH MEXKIY
pa3NIMYHBIMKM BeJIMYHHAMHU, HCCIIEI0BAaTh IOJy4YEeHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. MaTepuai 9Toi comepKaTelbHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHHH
M HAaBBIKOB, ITO3BOJISIONIMX BBIPAXaTh 3aBUCUMOCTH MEXIYy BeJIMYMHAMU B
pasnuyHON (popme: aHATUTUUECKOH, rpaduyecKol U CoBecHOH. Ero msyueHue
CIOCOOCTBYET PpA3BUTHIO AITOPUTMHYECKOrO  MBIIUIEHHS, CHOCOOHOCTH K
0000IIIEHUIO ¥ KOHKPETU3ALIUH, UCIIOIb30BAHMIO aHAIOTHH.

CopepxatenpHast nuHUS «Havana mareMaTHYECKOro aHain3a) I103BOJIAET
CYILECTBEHHO PAaCUIMPHUTh KPYI KaKk MaTeMaTHYeCKUX, TaK W MPUKIaJHBIX 3a1ad,
JOCTYITHBIX 0OYYaIOLIMMCs, Y KOTOPBIX IMOSBIISETCS BO3MOXXHOCTH MCCIIEIOBATE U
cTpouTh TIpapuKd (QYHKIHH, ONpeleNaTh MX HauOOJbLIME W HAUMCHBILIHE
3HAYEHHUs, BBIYMCIATH IUTOMand Guryp U oOBEMBI Tesl, HaXOAUTh CKOPOCTH H
yCKOpeHHst TmporeccoB. JlaHHas coaepKaTelbHas JIMHUS OTKPbIBACT HOBBIE
BO3MOKHOCTH ITOCTPOEHHSI MaTeMaTHYeCKHUX MOJeJell pealbHBIX CUTYyalluH,
HAXOXKJEHUSI HAWIYYIIero pelleHHs B NPUKIAIAHBIX, B TOM YHCJIE COLMAIBHO-
SKOHOMMYECKHMX, 3aJadax. 3HaKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOTO aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMabHO-IOTHYECKOTO U KPeaTHBHOTO
MBIIUIEHNs, (OPMHUPOBAHMIO YMEHMH paclo3HaBaTh TMPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TeXHMKe U ucKyccTBe. OOywarommecs y3HAIOT O
BBIJIAIOLINXCS pe3ysibTaTax, IOJyYEHHBIX B XOJ€ pPa3BUTHS MaTEeMaTHKH Kak
HayKH, U UX aBTOpax.

ConepxaTenpHO-MeToAnYecKas TUHUSA «MHOXeCTBa U JIOTHKA» B OCHOBHOM
MOCBsAIIEHa  DJIEMEHTaM  TEOPUHM  MHOXKECTB.  |eOopeTHKO-MHOKECTBEHHbBIE
IpeCTaBIeHUs] POHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTHKH W MpeJJlararT



HaubOoJee YHUBEPCAIbHBIN A3bIK, 00OBEIUHSIONINI BCe pa3zesibl MaTeMaTHKU U e€
NPUJIOKEHW, OHU CBSI3BIBAIOT pa3Hble MaTeMaTU4YeCKHUe IUCLHUILIMHBI B eIMHOe
nesnoe. [loaTroMy BaXHO JaTh BO3MOXKHOCTH IIKOJBHUKY IMOHHUMATh TEOPETHUKO-
MHOYKECTBEHHBIH $3BIK COBPEMEHHOW MaTeMaTHMKH M HCIOJb30BaTh €ro MAis
BbIpa)KEHHUsI CBOUX MBICTIEH.

B kxypce «AnreOpa u Hadajlla MaTeMaTH4YeCKOI'O aHAIU3a» IPHUCYTCTBYIOT
TaK)X€ OCHOBBI MAaTeMaTUYeCKOr0 MOJIEIMPOBAHMS, KOTOpbIE IIPHU3BAHBI
cOpMHUPOBATH HABBIKM MTOCTPOEHUS MOJEIEH PeabHBIX CUTYal|i, HCCIIEI0BaHUA
3TUX MOJeJIel C MOMOIIBIO armapara anredpbl U MaTeMaTH4YecKoro aHajiu3a U
HHTEPIPETalliy MMOJyYeHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETEHBI B KaXKIbIi
U3 pa3/iesioB MPOTrpaMMbl, TOCKOJIBbKY BECh MaTepHall Kypca IIHPOKO MCIIONIb3Y€ETCs
JUISL peIlleHus] IPUKIIAIHBIX 3a7ad. [Ipy peleHun peanbHBIX NIPAKTHYECKHUX 3a1a4
yJaluecsi pa3BUBAIOT HAONIOJATEeIbHOCTb, YMEHHE HAXOAMUTH 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOJIB30BATh AHAJIOTUIO, 0000aTh M KOHKPETH3UPOBATH
npobGsiemy. JlesiTenbHOCTh 1O (DOPMHPOBAHHUIO HABBIKOB PEIUEHUS IPHKIIATHBIX
3a/1a4 OpraHu3yeTcs B Mpoliecce M3yUeHHs BceX TeM Kypca «Anrebpa u Havaia
MaTEeMaTHYECKOIr0 aHaInu3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

B yueOHOM IlaHe Ha H3ydeHHe Kypca anreOpbl M Hayall MaTeMaTHYeCKOTO
aHayM3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Helemo B 10 knacce u 3 yaca B
Henenro B 11 kiacce, Bcero 3a iBa roga o0ydenus — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsa 1 BBIYHCIEHUS

Panmonanenele yucia. OOBIKHOBEHHbIE U JECATUYHBIE APOOH, MPOIIEHTEHI,
OecKOHeYHble  IepHOJUYecKHe  JApoOH.  ApHPMETHUYECKHEe  OIepaldd ¢
palMOHAJIBHBIMU YUCJIaMU, IPeo0pa30BaHusl YHCIOBBIX BbIpakeHui. [Ipumenenne
npobeil ¥ MPOIEHTOB ISl pellIeHUs] MPUKIAIHBIX 3a/lad U3 pa3IHYHBbIX OTpaciei
3HAHWUM U peajbHOU XU3HU. |

JleificTBuTenbHBIE uMcaa. PanuvoHanmpHble W UppallMOHAJbHBIE YMCIIA.
Apudmernyeckre omnepanuu ¢ AeHCTBUTENbHBIMU uuciaamMu. [IpuOmmxEéHHble
BBIYMCIICHUS, TpaBUIa OKPYTJIEHHUS, IPUKUIKA U OL[EHKa pe3yJibTaTa BHIYUCICHUH.

Cremenp ¢ wmensiM  nokasareneM. CranpapTHas  ¢opma  3alucH
NeHCTBUTENBbHOrO 4Yucia. Vcnomnb3oBaHue moAxofsuledl  (opmbl  3amnucu
JEHCTBUTEIBHBIX YUCEN JUISl pelleHMs] MPAaKTUYeCKUX 3a7ad M IpeACTaBIICHUS
JITaHHBIX.

ApubmMeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JledcTBua ¢
apu(PMETUIECKUMHU KOPHSIMU HaTypaJlbHOM CTEIEeHHU.

CuHYyC, KOCUHYC U TaHI€HC YUCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YMCIIOBOIO apryMeHTa.

YpaBHeHHs H HEpaBEeHCTBA

ToxaecTBa 1 TOXKIECTBEHHbIE IpeoOpa3oBaHUs.

[IpeobpazoBanue TPUTOHOMETPUUYECKHUX BBIpQXKEHUH. OcHoBHbIE
TPUTOHOMETpPUYECKUE (GOPMYJIBL.

VYpaBHeHHEe, KOpeHb YypaBHEeHHs. HepaBeHCTBO, pelIEHHWE HEepaBEeHCTBA.
Metoa UHTEpBAJIOB.

Pemenue nempix ¥ 1poOHO-pallMOHATIbHBIX YPAaBHEHHUI U HEPaBEHCTB.

Pemenue uppanvoHanbHbIX YPaBHEHUH U HEPABEHCTB.

PelieHne TpUrOHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUH W HEPABEHCTB K PELICHUIO MaTeMAaTUYEeCKUX 3a/ad
W 3a71a4 U3 pa3IMYHbIX 00J1acTell HAyKU U peaIbHOM JKU3HU.

DyHKUUH H TPaQHKH

@Oyukiusa, crnocobbl 3amaHus  GyHkuuu. [paduk  ynkuuu. Bzaumzo
oOpaTHbIe (QYHKIINH.

OO6nacTh ompeeeHdss U MHOXecTBO 3HaueHuM (yHkuuu. Hynu ¢yHkouu.
[TpoMexyTKH 3HAKOIOCTOSIHCTBA. YETHBIEC U HEUETHBIE (DYHKIUH.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIeJIBIM MOoKa3atesneM. E€ cBolicTBa u
rpaguk. CBoicTBa U rpadUK KOPHS 1-0H CTEIIEHH.



Tpuronomerpudeckas OKpPYXKHOCTb, ONpeesicHHe TPUTOHOMETPUYECKUX
(YHKLHH YUCIIOBOIO apryMeHTa.

Hayana MaTemaTH4YecKOro aHajau3a

[TocnenoBaTenbHOCTH, CIOcO0OBl  3aJaHus [10CJIeI0BATEJIBHOCTEH.
MoHOTOHHBIE OCIE0BATEIBHOCTH.

Apudmernyeckas 1 reomMeTpuueckasl mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuueckas nporpeccusi. Cymma OecKOHEUHO YObIBarOIIel reoMeTpudyecKon
nporpeccuud. Popmysia CIOXHBIX MPOLEHTOB. Mcrnonap30BaHuE MPOTPeccHUd ISt
pelleHus pealbHbIX 3a7a4 NPUKIALHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoOXecTBO, orepaluu Haj MHOXkecTBaMmH. Jluarpammbl Oinepa—BeHHa.
IIpuMeHeHHE TEOpPEeTUKO-MHOXKECTBEHHOTO armapara i OINHUCAHHUSA pealbHBIX
TPOIIECCOB U SIBJICHHI, TPH PellIeHUH 3a7a4 U3 APYTUX y4eOHBIX IPeAMETOB.

OnpeneneHue, Teopema, ClIeICTBUE, 1OKA3aTEIbCTBO.

11 KJIACC

Yucna u BBIYHCIECHUSA

HatypasbHble u 1ensle yiciaa. [Ipu3sHaku 1eTMMOCTH LENIbIX YHCelL.

CrerneHsb ¢ pallMOHATBHBIM MoKa3aTesneM. CBONCTBA CTEIIEHHU.

Jlorapudm yucia. JlecsiTUIHbIE U HaTypaJbHble JIOrapuMmsbl.

YpaBHeHHS] H HEpaBEeHCTBA

[TpeoGpazoBanue BBIpaXKEHHH, COAEPKAILUX JIOTapU(PMBbI.

[IpeoOpa3oBaHue BBIpaKEHUH, COAEPXKALIUX CTENEHH C paluOHAILHBIM
MOKa3aTeseM.

[TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3aTe/nbHBIE ypaBHEHHSI 1 HEPABEHCTBA.

Jlorapudmuyeckrie ypaBHEeHUSI U HEPABEHCTBA.

CucreMbl JTHHEHHBIX ypaBHEeHUH. PellleHne NpuKIagHbIX 331a4 ¢ [TOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHEHUM.

CHcTeMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUH U HEPABEHCTB.

[lpuMeHeHre  ypaBHEHUH, CHUCTeM M  HEPaBEHCTB K  PEIIEeHHIO
MaTeMaTUYECKUX 3aJad M 3aJad K3 Pa3IudHbIX 00JlacTell HayKH U pealbHOU
KU3ZHU.

DyHKUHH U TpaHKH

Oyukuus.  [lepuomgwueckue  ¢pyHKUuU. [IpoMeXKyTKH  MOHOTOHHOCTH
byHKIMH. MakcMMyMbl ¥ MHHAMYMbl (QyHKuuu. Hanbonbluee M HauMeHbLIee
3HaYeHue QYHKIUU Ha IPOMEXKYTKE.

Tpuronomerpuveckue QyHKIIMH, UX CBOUCTBA U TPaUKH.

[TokaszaTenbHas u jorapudmudeckast QyHKIIHUH, UX CBOWCTBA U FpapUKH.



Hcnonb3oBanue rpagukoB QyHKIUI IJIsI pEIIeHUs] YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpaukoB (QYHKIMHA Ui HUCCIEIOBAHHUS MPOIECCOB H
3aBUCHMOCTEH, KOTOpble BO3HUKAIOT NPH pPEIIeHHWH 3a7ad M3 IPYrHX Y4eOHBIX
[IPEIMETOB U PEAIbHON JKU3HHU.

Hauania maTeMaTH4YecKOro aHaju3a

HenpepsiBHble ¢hyHKIIMKU. MeTO HHTEPBATIOB JIJIsl PEIlIeHUsI HEPAaBEHCTB.

[IpousBognas  ¢yHkiuu. [eomerpudeckwii ©  (QUINIECKHH  CMBICIT
MIPOU3BOIHOM.

[Ipou3BomgHble  dJeMEHTapHBIX  (QYHKIUH.  DopMysbl  HaXOXIEHUS
IIPOM3BOJIHON CYMMBI, IPOU3BEACHUS M YaCTHOTO (hYHKIIHA.

[TpuMeHeHre MPOU3BOJHON K HCCIEA0BaHUIO (PYHKLHUH Ha MOHOTOHHOCTH U
sKCTpeMyMbl. Haxosk/ieHne HauOobIIero ¥ HaMMEeHbIIero 3HauyeHust PyHKLIUU Ha
OTpe3Ke.

[TpuMeHeHHe TMPOU3BOAHOM Ui HAXOXKJICHHs HAUIYy4dIIero peLIeHUs B
MPUKJIaJHBIX 3a7a4dax, Uil ONpelesieHHs CKOPOCTH IIpolecca, 3aJaHHOro
bopMyIoii UM rpaduKOM.

[TepBooOpasnas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuih M (uanyeckuil cMbicia. Beryucienue
wHTerpana o ¢popmyrie Hetorona—Jlelibauna.



INNTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yyebHoro mpenmera «Maremarnkay HOKHO oOOecrneYrBaTh
JNOCTH)XKEHUE Ha YPOBHE CpeHero o01ero oopa3oBaHus CIeayOLUUX INYHOCTHEIX,
METaIpeIMETHBIX U IIPEeAMETHBIX 00pa30BaTe/bHBIX PE3yIbTATOB:

JUYHOCTHBIE PE3YJbTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpPOrpaMMbl y4eOHOro mpenMera
«MaTemaTHKa» XapaKTepU3yIOTCs: |

['paxkmaHckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO TPAXKIAHCKON MO3UIUHU 00ydaroLIerocsi Kak akTHBHOT'O
d OTBETCTBEHHOI'O0 UYJIeHa POCCHMCKOro oO0IlecTBa, MpPeICTaBIeHUEM O
MaTeMaTHYeCKMX OCHOBax (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM,
MpoLEeaAyp TpaXKAaHCKOro oomiectBa (BBIOOPBI, OMNPOCHI M Tp.), YMEHHEM
B3aMMOJIECTBOBATh C COI[MAJIBHBIMM HHCTUTYTAMHM B COOTBETCTBUU C MX
GyHKIUSMHA U HA3HAYEHHUEM.

[TarpuoTHyeckoe BOCIIUTaHUE:

c(OPMHUPOBAHHOCTHIO POCCUMCKON IPa)XIaHCKON UIEHTUYHOCTH, YBaKEHHUS K
MPOIIIOMY U HaCTOSILEMY POCCUHCKONM MaTeMaTHKH, LIEHHOCTHLIM OTHOILEHHEM K
JTOCTHKEHUSIM POCCHICKIX MaTeMaTUKOB U POCCUMCKON MaTeMaTHYECKOM IIKOJIB,
K HCIIOJIB30BAaHUIO 3THUX JOCTIIKEHHH B JIPYrHX HayKaX, TEXHOJOTHsSX, cdepax
3KOHOMMKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
C(OPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHMA, OTUYECKOrO  IOBEJIEHHS,
CBSI3aHHOTO C MIPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUN HAyKU U 1eATeIbHOCTHIO
y4EHOI0; 0CO3HAHMEM JINYHOTO BKJIaJIa B IOCTPOEHHE yCTOHUMBOIO OyyILEro.

DcTeTHYeCKOe BOCITUTAHUE:

SCTETHYECKHUM OTHOIIEHHEeM K MHUpPY, BKJIOUas 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pELICHUH, pacCyXIeHUH;
BOCTIPUUMYHMBOCTBIO K MaTeMaTHUECKUM aCIEKTaM PA3JInYHbIX BHI0B HCKYCCTBA.

du3nyecKoe BOCIIUMTAHUE:

cOPMHUPOBAHHOCTBIO YMEHHs IPUMEHATh MaTEeMATUYECKUE 3HAHUSA B
WHTepecax 310pOBOro u 0e30rmacHoro oopasa *HU3HH, OTBETCTBEHHOI'O OTHOILIECHUS
K CBOEMY 3JIOPOBBIO (370pOBO€ NHUTaHUE, COAITAHCUPOBAHHBIA PEXUM 3aHATHH U

OT/bIXa, peryisipHas duzndeckas aKTUBHOCTb); duznyeckoro
COBEPILIEHCTBOBAHNUS, npu 3aHATHUAX CIIOPTUBHO-03/10POBUTENIBHOM
NeSITeIBHOCTBIO.

TpynoBoe BociuTanue:



TOTOBHOCTBIO K TPYZy, OCO3HAaHUEM LIEHHOCTH TPYIOJIOOUS; HHTEPECOM K
pa3nuyHBIM  cdepaM  NpodecCUOHATbHOW  eATEIbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOH M e€ NPUIOKEHUSIMH, YMEHHEM COBepIIaTh OCO3HAHHBIH BBIOOP
Oynymedl mnpodeccMd U peaau30BbIBATH COOCTBEHHbIE JKM3HEHHBIE ILIAHBI;
FOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTH4ecKoMy o00pa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHDKEHUM BCEH XKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTHUYECKUX 3a7a4 MaTeMaTHYECKOM HapaBI€HHOCTH.

DKOJIOTUYECKOEe BOCITUTAHUE:!

c(hOpPMHPOBAHHOCTBIO HKOJIOTHYECKOM KYJIbTYpbl, MOHUMAHUEM BIMSHUA
COLIMAJIbHO-2KOHOMHYECKHX MPOIECCOB Ha COCTOSIHUE MPUPOIHONW M COLMAIbHON
Cpelbl, OCO3HaHMEM TJI00AJIBHOTO  XapakTepa JKOJIOTMYECKHUX IMpoOlieM;
OpHEeHTalMeld Ha NMpPUMEHEHHEe MaTeMaTHYeCKUX 3HAaHHUW Ul pelleHHs 3anad B
00JaCTH  OKpYy’)Kalollled cpeipl, IUIAHUPOBAaHUS IIOCTYIIKOB U OLEHKH HX
BO3MOXXHBIX TIOCJIEICTBUHN IJIsI OKPY’KAIOIEeH Cpebl.

[{eHHOCTH HaYyYHOTO IO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILErO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKd U  OOILECTBEHHOW  IpPAKTUKH, [OHMMaHHEM
MaTeMaTHYECKOH HayKh Kak cdepbl 4ellOBEeYEeCKOW [EeATENIbHOCTH, JTAloB €€
pa3BUTHUS W 3HAYUMOCTH [UI Pa3BUTUS LMBHWIM3ALMM; OBJIAJEHHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOM KyJbTypOoM Kak CpeACTBOM IIO3HAaHUS MHPa,
TOTOBHOCTBIO OCYIIECTBJISTh MPOEKTHYIO U HCCIENOBATENILCKYIO JEATEIbHOCTh
WHAWBUYaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOGHHUsI MPOrpaMMBbl yd4eOHOIo Ipeamera
«Maremartukay XapaKTepU3yrTCs OBJIaZICHUEM YHUBEPCAIbHBIMU
NO3HABAMEIBHBIMU  OCLICMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUEHLIMU
OeticmeusMuU, YHUBECPCANbHLIMU Pe2YNAMUBHBIMU 0UCMEUIMU.

1) Vuueepcanonvie  nosHasamenvbnvle  Oelucmeus, obecnevyusarom
popmuposanue 6a306bIX KOSHUMUBHLIX Npoyeccos obyHaowuxcs (oceoenue
Memo0o6  NO3HAHUSL — OKpYJcanowe2o  Mupa,  NpuMeHeHue  JO2UYECKUX,
uccnedo8amensCKux onepayull, YMerut pabomams ¢ uHpopmayuet).

ba3oBele oruueckue 1eHCTBU:

e BLISBJIATH U XapaKTEpU30BaTh CYIECTBEHHbIE IIPU3HAKM MaTEMATHYECKUX
00OBEKTOB, IOHATHH, OTHOIICHUH MEXAy MOHATUSMU; (HOPMYIUPOBATH
ONpeNeNIeH|s]  TMOHSTHW;  yCTAHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KTacCH(UKAI[MK, OCHOBAaHUS Ul OOOOILEHUS W CpaBHEHUS, KPUTEPHUU
MIPOBOIMMOTO aHAJIN3a;



BOCIIpUHUMATh, (QOpPMYJIUpPOBaTH M  MPeoOpa3OBBIBATH  CYXKIECHHUS:
YTBEpAUTEIbHbIE M OTpULATEbHbIE, €IWHWUYHbIe, YacTHble U OOIIHUE;
yCIIOBHBIE;

BBISIBIIATH ~ MaTeMaTHMYeCKHe  3aKOHOMEpPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTaxX, NAHHBIX, HAONIONCHUSIX M YTBEPKICHHUSX,
npejyiaraTb ~ KpUTepUM  AJII  BBIBICHUS  3aKOHOMEpPHOCTEH W
[IPOTUBOPEYNI;

JieraTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUEHHUH 110 aHaJIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTeMaTH4eCKUX
yTBepKAeHUN (MpsiMble U OT MPOTUBHOIO), BBICTPAUBaTh apryMeHTAlHIO,
NPUBOJIUTE TPHUMEPbl U KOHTPIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIeHUS U BBIBOJIBI;

BBIOMpATh CIoco0 pelleHus: yueOHOW 3afayd (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIleHUs, BbIOMpaTh Haubosee MNOAXOASIIIMM ¢ Y4€ToM
CaMOCTOSTEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

bazoBrie HCCJIICOOBATCIBCKHUEC JICUCTBUSI:

UCII0JIb30BaTh BOIMPOCHI KaK HCCIEIOBATENbCKUN MHCTPYMEHT [O3HAHMS,
bopMyIUpOBaTE BOIMPOCHI, (UKCUPYIOLIHE MPOTHBOpeuue, IpodieMy,
yCTaHaBIUBaTh  HCKOMOE M JaHHOoe, (QOpMHUpPOBaTh  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3HUIIHIO, MHEHHE;

MIPOBOHUTH CaMOCTOSITeJIEHO CTUUTAaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIAeJOBAaHUE I10 YCTAHOBIEHHIO OCOOEHHOCTEM MareMaTU4ecKOoro
0o0beKTa, SBJICHHS, TpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH  MEXIy
00beKTaMH, SIBICHUSIMHU, IPOLECCAMM;

CaMOCTOSATEIBLHO POPMYIUPOBATH 00OOIIEHHUsT U BBIBOJBI IO pe3yJIbTaTaM
IIPOBEIEHHOTO HAOIIOJEHUs, UCCIIe0BaHUsI, OLEHUBATh JIOCTOBEPHOCTH
MOJTyYEeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIIEHU;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKKe BBbIJBUIaTh
MIPEATOJIONKEHHUS O €r0 Pa3BUTUU B HOBBIX YCJIOBUSIX.

PaGota ¢ undopmanuei:

BBISBJIATH NeDULINTB WHPOPMAIHH, TaHHBIX, HEOOXOAMMBIX UIi OTBETa
Ha BOMPOC U JJIsl PEelleHUs 3a1a4H;

BBEIOMpaTh ~ WHGOPMAIMIO M3  HWCTOYHMKOB  pa3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATh MH(POPMALIUIO
Pa3TUYHBIX BUAOB U (DOPM IpeICTaBICHUS;

CTPYKTYPHUPOBATh UHPOPMAIIHUIO, TIPEACTABIATh e€ B pa3IMyuHbIX dopMax,
WILTIOCTPUPOBATh TpaduyecKu;



e OLICHUBATH HagEKHOCTD uH(MOpMaIUH 1o CaMOCTOSITEILHO
CchOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvie  KOMMYHUKamueHvle  Oelicmeus,  o0becneuusaom

cPOpMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00YYAIOUJUXCS.

OO6uieHue: |

e BOCIPHHUMATh U (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBHHM C
YCIOBUSIMHM M LIEeJIIMUA OOILEHHUS; SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3pEHHUsI B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh IMMOSCHEHHS II0
XOJy pelleHus 3a/1a4i, KOMMEHTHPOBATh MTOTYYeHHBIU Pe3yJIbTaT;

e B XOJe OO0CYXXJIEHHUS 3aaBaTh BOIIPOCHI 110 CYIIECTBY 00CYIKIAEMOM TEMEI,
npo0OJIeMbl, pelraeMoi 3aJa4M, BbICKA3bIBAaTh MJIeH, HalleJICHHbIE Ha TTIOMCK
pEIlIeHHUs; COIOCTABISATH CBOM CYXKICHHS C CYXIACHUSIMHU JAPYTUX
YYaCTHUKOB JAMasiora, oOHapy>XMBaTh pa3ju4Me M CXOACTBO IO3MIIMH; B
KOppeKTHOU hopme hopMyIHpoBaTH pa3HOTIIACHS, CBOU BO3PAKECHHS,

e TIPEACTAaBIATH  pe3yJbTaTbl  pelIeHWs  3aJayd,  JKCIEePUMEHTa,
UCCJIeIOBAaHUs,  IPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  (opmat
BBICTYIUIEHUS ¢ yYE€TOM 3aJa4 MPe3eHTALNH U 0COOEHHOCTEH ay IUTOPHUH.

CoTpyIHMYECTBO:

e IIOHMMaThb M  WCIOJB30BAaTh  IpPEUMYIIecTBA  KOMaHIHOW W
UHIWBUIYaTbHON paOOThI NP pelleHuH y4eOHBIX 3a1a4; MPUHUMATh LETh
COBMECTHOM JesTeIbHOCTH, IUIAaHMPOBATh OPTraHU3alHI0 COBMECTHOU
paboThI, pacnpeensTh BUIbI padoT, 10roBapuBaThCs, 00CyXIaTh MpoIiece
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOIEH;

e y4acTBOBaTh B IPyMNIOBBIX (popmax paboThl (00CyKIeHUs, 0OOMEH MHEHHH,
«MO3TOBBIE€ IITYpMbl» U HHBIE); BBINOJHATH CBOK YacTh pabOThI U
KOOPAMHUPOBATh CBOU JCHCTBUS C JPYTMMU YJI€EHAaMU KOMAaHJIbL;
OLIGHHMBATh KauyeCTBO CBOET0 BKJIaJa B OOMIMH MPOIYKT MO KPUTEPHSIM,
chOpMyITUPOBAaHHBIM yYaCTHUKAMHU B3aHUMOICHCTBHSI.

3) VHusepcanvnvie  pezynamuensle oeticmausl, obecnevusarom

GPopMuposaHue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIL.

Camoopranuzanusi:

COCTaBIISATH IUIaH, AJITOPUTM PeIlIeHUs 3a7a4u, BBIOUPATh CIIOCOO PEIeHHS C
y4E€TOM UMEIOILUXCSI PeCypPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTHPOBATh BApHAHTHI PEIIEHUH ¢ Y4ETOM HOBOM HH(pOPMAILIUH.

CaMOKOHTpOJIb:

e BIQJETh HaBbIKAMU II03HABATEIBHOM pedJaeKcHuM KaK OCO3HAHHUS
COBEpIIaeMbIX JEHCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BIa/IeTh CrocobamMu  CaMOINpPOBEPKH, CaMOKOHTPOJIS — Ipolecca Hu
pe3ynbTara perieHus MaTeMaTHIeCKOH 3a1a4H;



e IMpeIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIpH DPELICHUH
3a[la4yd, BHOCHUTH KOPPEKTHUBbI B JESATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSTENBCTB, JaHHBIX, HAMIEHHBIX OIMMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBHE pe3yJbTara IeJIM M YCIOBUSM, OOBSICHATH
NPUYHMHBI JOCTHOKEHUS] WM HEIOCTHIKEHHMs Pe3yJIbTaTOB JeATEbHOCTH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anrebpa ¥ Hayajla MaTEMAaTUYECKOr0 aHAIHU3a»
Ha YpPOBHE CpejHero o0Iiero oOpa3oBaHHs JOJKHO OOecreuuBaTh JOCTHIKEHHE
CITEYIOIINX MPEAMETHBIX 00pa30BaTe/IbHbIX PE3y/IbTaTOB:

10 KIIACC

Yucjia ¥ BbIYHCJIEHHSA

OnepupoBaTh MMOHATHUSMH: pAlHOHAIBHOE W JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI M IeCITHYIHAS APOOb, MPOIIEHTHI.

Beinonusate  apudMeTHyecKkue — omepalMM ¢ palMOHAIBHBIMH M
JNEeNUCTBUTEIBHBIMU YUCIIAMH.

BEIIONHATE MPUOIMKEHHBIE BBIYMCIICHNUS, HCIIONbB3Yys IPaBUIa OKPYTJIEHHUS,
JeN1aTh MPUKHUIIKY ¥ OLEHKY pe3yJibTaTa BbIYUCIICHHH.

OmnepupoBaTh TOHSATHSMM: CTENEHb C ILEJbIM II0Ka3arejeM; CTaHIapTHas
dopma 3ammMcH JEHCTBUTENBHOrO 4YHCIA, KOpPEHb HATypalbHOW CTEIEHH,
UCII0JIE30BaTh MOAXOASIIY0 (GOpMY 3alTUCH JEeHCTBUTEIbHBIX YUCEN I pelIeHUs
IPaKTHYECKUX 3a7a4 U MPeICTABICHHS JaHHBIX.

OmnepupoBaTh MOHATUIMHU: CUHYC, KOCUHYC U TaHI'€HC IIPOM3BOJILHOIO YITIa;
UCIIOJIB30BAaTh 3aITMCh MTPOU3BOJIFHOTO yTrila uepe3 oOpaTHbIE TPUTOHOMETPHYECKHE
GyHKIUH.

YpaBHeHHsI H HEPaBEHCTBA

OmnepupoBaTh MOHSATHSIMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palroHalIbHOE, UPPALMOHAIBHOE YpaBHEHNE, HEPABEHCTBO; TPUIOHOMETPHYECKOE
ypaBHEHHUE;

BrImonHsaTe npeoOpa3oBaHUsi TPUTOHOMETPUUYECKUX BBIPAXKEHHH M pelIaTh
TPUTOHOMETPUYECKHE YPaBHEHUSI.

BEINONHATE MpeoOpa3oBaHusl IIeNbIX, PALMOHAIBHBIX M HpPpalMOHAIbHBIX
BBIp@KEHHH W  pellaTh OCHOBHBIE  THUIBl  LEJBIX, pAlMOHAIBHBIX U
UppalMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHATh YpaBHEHUs] U HEPABEHCTBA ISl pEIlIeHUs MaTeMaTHYECKUX 3a/1a4
¥ 3a/1a4 U3 Pa3IMIHBIX 00acTell HAyKU U PealbHON KU3HU.



MonenupoBaTh peanbHble CHUTyalldd Ha s3blKe aiureOpbl, COCTaBIATH
BBID@KEHHUSI, YpaBHEHWs, HEpaBEHCTBAa IO YCIOBUIO 3aJadM, HCCIEeI0BaTh
[OCTPOEHHBIE MOJIEH C MCIIONB30BAHMEM alllapaTa anreOpsr.

POyHKUHH H rpaHKH _ ‘

OrmnepupoBaTh MOHATHAMHU: (QYHKIMS, cocoObl 3afaHus (QyHKUKHU, 00IacTh
OIpe/ieNieHHs] ¥ MHOXXeCTBO 3HadeHWH (yHKUUH, TpapuK (YHKIUH, B3aHMHO
oOpaTHbIe (QYHKIIUH.

OnepupoBaTh TMOHATHSIMH: YETHOCTH M HEYETHOCTh (YHKIMH, HYJIH
byHKUIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcronb3oBathk rpaduku GyHKIMHA U1 pelleHus] ypaBHEHHUH.

CtpouTh W YMTaTh rpaduKu JTUHEHHOM (QyHKIMM, KBaApaTUYHOH (QyHKIMH,
CTerleHHOW (DYHKIIMH C LIEJIbIM I10Ka3aTesIeM.

Wcrnonp3oBaTh rpagukd (QYHKOUMH [ HUCCIENOBaHUSA IIPOLIECCOB U
3aBUCHUMOCTEM TIPH PEIIeHUH 3a1ad U3 APYTUX y4deOHBIX MpPEeAMETOB U pealbHOM
YKU3HU; BBIpaXKaTh POpPMyJIaMU 3aBUCUMOCTH MEXy BEIMUYHHAMH.

Hayana maTeMaTH4eCKOro aHAJIH3a

OmnepupoBaTh TMOHITHUSIMH: IIOCIEIOBATEILHOCTh, apU(pMeTHYeCKas MU
reoMeTpuyiecKasi IporpecCcuH.

OmnepupoBaTh TMOHATHSIMH: OeCKOHeuHO YyObIBarolas TIeoMeTpuYecKas
IpOrpeccHsi, CcyMMa 6eCKOHeUHO yObIBaOILel reOMeTPUYECKOH IPOrPECCHH.

3a1aBaTh [10CJIEI0BATELHOCTH PA3TMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIIEI0BATEIBHOCTEN U IIPOrPECCUM IS pELIEHHUS
peasibHbIX 3a7a4 IIPUKJIAJHOTO XapaKkrepa.

MHozkecTBa H JIOTHKA

OmnepupoBaTh MOHATUSMH: MHOKECTBO, OIEPALMHU HaJl MHOKECTBAMH.

Hcronp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM  ammapar  JJis  OIMCaHHUs
pealbHBIX TPOLECCOB M SIBICHHH, NPH PpeIIeHHM 3afad M3 JIPYyrHx Y4eOHbBIX
peIMETOB.

OnepupoBaTth  NOHATUSAMU: onpeJielieHHe,  TeopeMa,  CIEICTBHE,
J10Ka3aTeabCTBO.

11 KJIACC

YucJia 1 BLIYHCJIEHUS

OnepupoBaTh MOHSATHSIMH: HaTypajbHOe, IIeJIoe 4YHUCIO; MCIONb30BaTh
MPU3HAKH JAETUMOCTH LIEJBIX YHCEeN, Pa3ioKeHHe YUCla Ha MPOCThIE MHOKUTEIIN
IUTSI pellieHus 3a1ad.

OnepupoBaTh MOHATHEM: CTEINIEHb C pallMOHAJIBHBIM IIOKa3aTeNIEM.

OnepupoBaTh MOHSATUAMHU: JOrapu(M 4HcCIa, AECATHUYHBIE M HaATypaJlbHbIE
JorapuQMsI.



YpaBHeHHsl U HepaBeHCTBA | .

[IpuMeHATH  CBOMCTBA  CTEMEHW JUIA IIPeoOpa3soBaHUs  BBIPAKEHHMIH;
OIEPUPOBATH IMOHATHAMM: IOKA3aTeNbHOE| ypaBHEHHE U HEPABEHCTBO; pEIIaTh
OCHOBHBI€ THITHI T0Ka3aTeNbHBIX YPABHEHHI| U HEPaBEHCTB.

BeInonsite  mpeoOpaszoBaHMs  BBIPKCHHI, COAEPXKAIMX  JIOrapu(Mbl;
ONepUpoBaTh MOHATHIMU: norapndpMquCKoe ypaBHEHHE U HEPaBEHCTBO; pellaTh
OCHOBHBIE THITBI JJOrapH(pMUUECKUX ypaBHEHUI U HePABEHCTB.

HaxoIuTh peleHns mpocTeHIuX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMH: CHCTEMa JIMHEWHBIX YpaBHEHHMH U €€ pelleHHue;
MCTIOJIb30BAaTh CUCTEMY JIMHEHHBIX vpaBHeH)im JUTSL pelIeHHs] TPaKTUYeCKUX 3aad.

Haxonuth petenus HpOCTeI/IHIHX CI/ICETGM U COBOKYITHOCTEM palMOHAJIbHBIX

ypaBHEHUI U HEPABEHCTB. 5 :

MopenupoBaTh peajbHbIe CI/ITyaI_II/II/I Ha s3bIKe aiureOphl, COCTaBJISTh
BBIDQOKEHHUS, YpPaBHEHMs,, HEpPaBEHCTBA WM CHUCTEMBI II0 YCIIOBHUIO 3a/layH,
MCCIIE0BATh TOCTPOEHHBIE MOJICIH C UCIIOJIb30BaHUEM arrapaTa ajareopbl

DyHKUUH U rpagHKH

OnepupoBaTh MOHATUSMU: IepUoAudecKas  QYHKLHUSA, HOPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH OKCTpeMyMa (yHKIMM, HauOonbllee U
HauMeHblllee 3HAaYeHUs QYHKIMUA Ha MPOMEXKYTKE; HCIIONb30BaTh HX I
uccieaoBanus GyHKINH, 3aJaHHON TpapuKOM.

OmnepupoBaTh MOHATHAMHU: TpadUKU TOKa3aTeIbHOM, JIOrapuPMUIECKOH H
TPUTOHOMETPUYECKHX (DYHKIHMI; U300pakaTh UX HAa KOOPAMHATHOHM IUIOCKOCTH H
HCITOJIB30BaTh JIJISl PellIeHUs] yPAaBHEHUN U HEPAaBEHCTB.

N306pakaTh Ha KOOPAMHATHOM MIOCKOCTH I'paUKH JIMHEHHBIX ypaBHEHHUH
1 UCITI0JIh30BaTh MX JUIS PEIIeHUs] CUCTEMbI JTUHEWHBIX YPaBHEHUH.

Wcronp3oBaTh rpagukd (QYHKIOUA [0 HCCIENOBaHWS IIPOLECCOB U
3aBHCHMOCTEH U3 IPYTruX yueOHbIX TUCIUILINH.

Hauyana MaTeMaTH4YeCKOro aHaJ/IM3a

OmnepupoBaTh MOHATUSIMHU: HENpepbIBHAs (YHKLHUS; IPOU3BOAHAS (YyHKIIUH;
UCITOJIH30BaTh TEOMETPHUESCKUN U (PU3UUECKHUIM CMBICI IIPOU3BOJHOM IS PEIIEHUS
3a/1ad.

HaxoauTh MpOU3BOIHBIC 2JIEMEHTAPHBIX (DYHKIUHI, BEIUUCIATE IPOU3BOIHBIE
CYMMBI, TPOU3BEICHHUSI, YaCTHOTO (PYHKIIUH.

HWcroap30BaTh MPOU3BOIHYIO [UIS UCCIIEIOBaHUSA ()YHKIIMM HA MOHOTOHHOCTh
¥ OKCTPEMYMBI, IPUMEHSTh Pe3yJIbTaThl UCCIEIOBAHUS K IIOCTPOSHUIO IPapUKOB.

Hcnonb30BaTh MPOU3BOAHYIO IUISI HAaXOXKAEHUS HAWIY4YILEro pelIeHUs B
MPHUKJIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh TOHSTHUSMH: [epBooOpa3Hass M  HMHTErpaj; IOHUMATh
reoMeTpUiecKui U GU3NMUEeCKUI CMBICI UHTErpasa.



Haxonuts mepBooOpa3Hble 3JeMEHTApHBIX (YHKIHH; BBIYUCIATH MHTErpa
no Gopmyne Herotona—Jleitbuua.

Pemate nmpukiagHble 3a7ayd, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOTO W
(Gu3nyeckoro xapaxkrepa, cpeACTBAMU MaTeMaTHUECKOT0 aHau3a.
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