MUWHHUCTEPCTBO INPOCBEMIEHHS] POCCHUCKOM ®EAEPALIMH
MunncreperBo obpaszoBanns U Haykn Pecnybunku Taraperan

TAOY "lkona Hanonoauc"

PACCMOTPEHO COT'TTACOBAHO

Pykosogwrens MO 3amecTHTENs 0 VP /
Cemenos C.M, Cmara {0 i

TMporokon Ne_ o2 Mpukas Ne ()~ 144 Ba

or « L9 »anrycra 2023, or « 37 »anryera 2023 ., g

PABOYAS ITPOI'PAMMA
(ID 1097391)

yuebHOrO npeavera «Aaredbpa»
(0a3oBblii YpOBeHb)

s odyuarommxesa 10 - 11 knaccos

r. Manonoaunc, 2023 roa




INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «AJredpa W Havyajla MAaTEMaTHYECKOTO aHAIM3a»
6azoBoro ypoBHs st oOydatomuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepallbHOTO
roCy/IapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTa CpPeAHero oOIliero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHI, MPEIBIBIAEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHUIO, U
TpaauIuil POCCHICKOTO oOpa3oBaHus. Peamuzamus mporpamMMmbl 00eCIieUMBACT OBJIAJICHUE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOIO M II03HABATEIHHOTO Pa3BUTHUS
JTUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTH4eCKOro aHalIM3a» SBISAETCS OJHUM M3 Hambosee
3HAYMMBIX B MPOTpaMMe CTapIieil IIKOJbI, TTOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIICYHBAET
UHCTPYMEHTAJIbHYIO 0a3y sl M3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a ¢ JApYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HE00XO0IMMOM JIJIs1 OCBOSHHMSI KYpCOB MH(POPMATUKH, 00IIECTBO3HAHUS, UCTOPHUH, CJIOBECHOCTH. B
paMKax JaHHOI'O Kypca ydallluecs OBJIa/IEBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKH,
KOTOpas (hOpMyJIHPYET CBOU JOCTHKEHHS B MaTeMaTH4eCKOi popme.

Kypc anre6Gpbl 1 Hauan MaTeMaTHYeCKOro aHajdn3a 3aKJIaJbIBa€T OCHOBY JJIS YCIIEITHOTO
OBJIAJICHUS 3aKOHAMH (DH3UKU, XUMUH, OMOJIOTUH, TIOHUMAHUSI OCHOBHBIX TCHICHITUH SKOHOMHKHU
U OOIINECTBEHHOW KU3HU, IIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IUGPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIOJIb30BAaTh WX B IOBCEAHEBHOW XW3HU. B TOXKE
BpeMs OBJIajieHHE aOCTPaKTHBIMHM U JIOTMYECKU CTPOTMMHU MATEMAaTUYECKUMHU KOHCTPYKIHSIMHU
pa3BUBAaE€T yMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb YTBEPKIICHMUS,
UCIIONIb30BaTh 0000IIeHne W KOHKPETH3aIuio, abcTparupoBaHME W aHAJOTHIO, (OpMHUpPYET
KpeaTHBHOE W KPUTHUYECKOE MbIIIICHUE. B X0e n3ydenus anredpbl U Havaja MaTeMaTHYeCKOTO
aHaJIM3a B CTapIIEd IIKOJE y4YalllMecs IOJy4aroT HOBBIM ONBIT PELICHUS INMPUKIAJHBIX 3a7ad,
CaMOCTOATEIIBHOTO  MOCTPOCHHUSI MAaTEMAaTUYECKUX  MOJIENIEd  peaIbHbIX CUTyallud |
VMHTEPNPETALMU [IOJYYEHHBIX PEUICHUN, 3HAKOMATCS C [pUMEPAMU MaTEMAaTHYECKHUX
3aKOHOMEpPHOCTEW B MPHUPOJE, HAYKE U B HMCKYCCTBE, C BBIJIAIOIIAMHUCI MAaTE€MaTUYECKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc ob6nanaer 3HauuTEIHHBIM BOCIUTATEIHHBIM MOTEHIINAIOM, KOTOPBIHM peaan3yeTcs Kak
yepe3 yueOHbII MaTepual, CocoOCTBYIONINI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuuky ydeOHOW NeATeNbHOCTH, TPeOyIoleld CaMOCTOSTEIHbHOCTH, aKKypaTHOCTH,
MPOJOHKUTETLHON KOHIIEHTPAIIMY BHUMAHUS U OTBETCTBEHHOCTH 32 TIOMyYEHHBIN pe3ysbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayajlaM MaTeMAaTHYECKOIO aHAIN3a JIEKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hadaja MaTeMAaTUYECKOTO aHAJIN3a» BKIIIOYAET CIEAYIOIINe
coJlep)KaTebHO-METOANYeCcKre JUHUM: «Yucna U BeUUCHECHUS», «DyHKuMM U rpaduxm,
«YpaBHeHUs U HepaBeHCTBa», «Hauana maremMarnuyeckoro aHannsa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE conepikaTeabHO-METONYECKUE JMHUM W3Y4aroTCsl Ha MPOTSHKEHUHM IBYX JIET
o0y4yeHMs B cTapuieil IIKoJe, eCTECTBEHHO MOMOJHSIS JIpYr Apyra M IOCTENEHHO HaChIAsCh
HOBBIMU T€MaMH U pasjaenamu. JlaHHbIN Kypc SBISETCS UHTETPAaTUBHBIM, TOCKOJIBKY 00bEINHSET
B cebe cojepkaHue HECKOJbKUX MaTeMaTHYeCKUX JAWUCHUIUIMH: aiuredpa, TPUTOHOMETPHS,



MaTeMaTU4YeCKUI aHaJIU3, TEOpUs MHOXKECTB U 1Ip. [Io Mepe Toro kak ydamiuecs: OBJIaJIeBalOT BCE
Oosee IIMPOKUM MaTEeMaTHYECKUM almapaToM, y HHUX IOCIEA0BaTeIbHO (OpMHUpYETCs U
COBEPIICHCTBYETCSI YMEHUE CTPOUTHh MATEMATUYECKYIO MOJIEb PEaIbHOM CUTYallMH, IPUMEHATh
3HaHUs, MOJIyYeHHbIE B Kypce «AureOpa M Hayajla MaTeMAaTHYECKOIO aHalu3ay, Ul peIleHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONH MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
IIOJIyYEHHBIN Pe3yJIbTaT.

CopepxarenbHO-MeTOAUYECKas JIMHUS «Huclia 1 BRIYUCIICHUS» 3aBepiaeT popMUpOBaHUE
HABBIKOB MCIIOJIb30BaHUs JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM Imikoie. B
cTapuieil mkosie oco0oe BHUMaHHUE yjensercs (OPMUPOBAHHMIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKIIIOUAIONINX B C€0sl HCIIOJIB30BAHKUE PA3IMYHBIX (POPM 3alHMCH JACHCTBUTEIHHOTO
4yucila, YMEHHE PALMOHAIBHO BBIOJIHATH JACHCTBUS C HUMH, AENAaTh NPUKUIKY, OLICHUBATh
pe3ynbraT. OOydaromuecs: IMONTYYal0T HAaBBIKA TPHONMKEHHBIX BBIYUCICHUN, BBITOJHEHUS
NEHCTBUI ¢ YKCliaMu, 3allUCaHHBIMHU B CTaHAAPTHOU (QopMme, UCIOIb30BAaHUS MaTEMaTHYECKUX
KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAXKEHUN.

Jlunusa «YpaBHEHUST U HEPABEHCTBA» pEATM3YETCs Ha MPOTSHKEHWHM BCETO OOy4YEHHUS B
CTapllieid WIKOJE, IMOCKOJbKY B KaXJOM paszJeie MporpaMMbl IMPEIyCMOTPEHO peUIeHUE
COOTBETCTBYIOIIMX 3a7a4. O0yJaromuecs OBIaAeBAIOT Pa3IMYHBIMU METOIaMH PEIICHUS LETbIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, TOTAaPU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIETOBAHUHI
GYHKIMI C TOMOIIBIO MPOU3BOTHON, PEIIeHUH MPUKIAIHBIX 3a/ad M 3ajad Ha HaXO0XKJIEeHUE
HauOOJIBIINX U HAMMCHBITUX 3HAaYeHWH QyHKIUU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takxke (HoOpMUPOBAHKME YMEHUH BBITIOIHATH pacu&Thl O opMyIiaM, MPeoOpa3oBaHUs IIEIbIX,
palMOHANBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, & TAKXKE BBIPAKCHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHuro anreOpanyeckoro Marepuana
MIPOUCXOUT JATbHEHIIICe PAa3BUTHE AJTOPUTMUYECCKOTO U aOCTPAKTHOTO MBIIUICHUS y4alluXcs,
bopMUPYIOTCS HABBIKM JCIYKTUBHBIX pPACCyKIEHUH, pabdOThl C CHUMBOJIBHBIMH (opMamu,
MPEJICTABICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIC PaBEHCTB W HEpaBEHCTB. AlnrebOpa
npeniaraeT 3 HEeKTUBHBIE HHCTPYMEHTHI JJIs PEUICHHS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3a71a4, HarJIIHO IEMOHCTPHUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpbHo-MeToiuuecKass JTUHUS «DyHKIMHU U TpadUKW» TECHO MEPEIeTaeTcs C
JPYTMMHU JIMHUSIMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33J1a€T MOCIIEJOBATEIbHOCTD U3yUEHUs
marepuaia. M3ydyeHue cTeneHHOH, moka3aTeabHOH, Jorapu(MUIEeCKO U TPUTOHOMETPUYECKUX
(GyHKIMHI, UX CBOMCTB M rpadUKOB, UCIOJb30BaHNE (PYHKUIMN A pelIeHus 3aaad U3 JAPYrux
y4eOHBIX IPEMETOB U PeaTbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHAJIM30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu aToM Oosbliioe BHUMaHKE yaenseTcs: GOpMUPOBAHUIO
YMEHUS BbIpaXaThb (opMyjaMH 3aBUCUMOCTH MEXIY Pa3IMYHBIMU BEJITMYMHAMM, HUCCIIEN0BATH
MOJIy4YeHHbIe (PYHKIIMU, CTPOUTH UX Tpaduku. MaTepuasn 3TOH cosiep)KaTeabHON JTMHUM HalleJIeH
Ha Pa3BUTHE YMEHUH M HaBBIKOB, IO3BOJISIOLINX BBIPAKATh 3aBUCUMOCTH MEX1Y BEITUYMHAMU B
pa3nuuHOi opMe: aHATUTHYECKOH, rpadudeckoil u cioBecHo. Ero m3ydenue crnocoOCTByeT
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETU3aIHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas JnHHAS «Hagana maTreMaTH4ecKOrO aHajan3a» MO3BOJSET CYIIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTHYeCKUX, TaK U MPUKJIAJHBIX 33/1a4, IOCTYIHbBIX 00y4Jaroummes, y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh MUCCIIEIOBATh U CTPOUTH Ipadukul (yHKIUHN, OTIPEAEsATh X
HauOOJIbIINE U HAUMEHBIIUE 3HAUEHUS, BBIUMCIIATE TUIOMEAAN GUryp U o0ObEMBI Tel, HAXOAUTh
CKOPOCTH M YCKOpPEHHs IporeccoB. JlaHHas cojep)KaTellbHasl JIMHHAS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHHMS MAaTEMAaTHYECKUX MOJCIIEH pPEAIbHBIX CUTyaluld, HaXO0XIACHUS
HaWjIy4dllero pelIeHHs] B IPUKIAJHBIX, B TOM YHMCIIE COLMAIbHO-3KOHOMHYECKHMX, 3aJ1adyax.



3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOTO aHaJIM3a CIOCOOCTBYET PAa3BUTHUIO a0CTPAKTHOTO,
(bopManbHO-JIOrMYECKOT0 UM KPEaTUBHOTO MBILIUICHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydarommecs y3HAIOT O
BBIJIAIOIIUXCS Pe3ybTaTaX, MOJIYYEHHBIX B X0/I€ Pa3BUTH MaTEMATHKHU KaK HAYKH, U UX aBTOpax.

CopepxarenbHo-MeToAnYeCKask TuHUSA «MHOXKECTBa U JOTMKa» B OCHOBHOM IOCBSIIIEHA
3JIEeMEHTaM TEOPUH MHOKECTB. TeOopeTHKO-MHOXKECTBEHHbIE MTPEACTABICHUS IPOHU3BIBAIOT BECh
KypcC LIKOJIBHOW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCAIbHBIN SI3bIK, 00bEeIUHSIOIINI
BCE paszlenbl MaTeMaTUKH M €€ MPUJIOKEHUM, OHU CBS3BIBAIOT pPa3HbIe MaTeMaTHYEeCKUE
TUCIUIUIMHBL B eAuHoe 1enoe. [losTomy BaXxHO 1aTh BO3MOXHOCTh HIKOJBHUKY MOHMMATH
TEOPETHUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMAaTHUKHM M HCIOJb30BaTh €ro s
BBIPAXCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hagajga MaTEeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOpBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIeIel peasbHBIX CHTYaluil, NCCIEOBAaHHUS ATUX MOJEINeH C IMOMOIIBIO armnapara aureopsl u
MAaTCMAaTUYCCKOro aHajim3da MW HUHTCPHPETAIMU IOJYYCHHBIX PE3YJIbTATOB. Takxue 3aJaHus
BIUICTEHBl B K&Kl M3 pa3leioB IPOrpaMMBbI, MOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
HCIIOJIB3YCTCA JIA PCUHICHUS MPUKIIAAHBIX 3a/1a4. HpI/I pelICHUU PCAJIbHBIX NPAKTUYCCKUX 3a1ayd
ydamgecss — pa3BUBAaIOT  HAONIOAATENBHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCs, HMCIOJIb30BaTh AHAJOTUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiIeMy.
JlesaTenbHOCTh 1O ()OPMHUPOBAHMIO HABBIKOB PEUICHUS NPUKIAJHBIX 3aJad OpraHu3yeTcs B
Ipolecce U3y4eHus BceX TeM Kypca «Auredpa 1 Hayalla MaTeMaTHYECKOTO aHATIM3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4yeOHOM 11aHe Ha U3y4deHue Kypca anreOpbl M Hadajl MaTeMaTHYeCKOro aHain3a Ha 6a30BOM
ypoBHE oTBOAMTCS 2 yaca B Hepenmto B 10 kimacce u 3 yaca B Hepenmo B 11 kitacce, Bcero 3a aBa
roja o0yuenust — 170 gacos.

COJAEP/KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia ¥ BbIYMCICHUSA

Pannonanehele uncna. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanyueckue ApoOu. Apudmerudyeckue oOmnepaluud C  PalMOHAJIBHBIMM  YHCIIaMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. Ilpumenenue apoOeil M NPOLIEHTOB MJs pPELICHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIEH 3HAHUW U PEalbHOW KU3HMU.

JleiicTBuTenpHble uncia. PannoHanbHble W MppalMOHalbHble 4Hcaa. ApupMeTHuecKue
orepanuu ¢ JAeUCTBUTEIbHBIMU yKciaMu. [TpuOnnk€HHbIE BHIYMCIEHUS, TIPaBUIa OKPYTJICHUS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ menpiM nokazateneMm. CtangaptHas ¢opma 3amucy JeHCTBUTEIBHOTO YHUCIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcH  JIEHCTBUTENBHBIX YHCEN I pPEeLIeHUs
MPAKTUYECKHX 3a7[a4 U MPECTaBICHUS JaHHbIX.

Apudmernueckuit KOpeHb HATYpaJIbHOM cTeneHu. JlefcTBHs ¢ apupMETUYECKUMH KOPHIMHU
HaTypaJIbHOHN CTEIIEHHU.

CuHyC, KOCUHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YUCJIOBOTO APIyMEHTA.



YpaBHeHHUs M HEPABEHCTBA

ToxaecTBa 1 TOXKAECTBEHHbIE MTPeoOpa3oBaHUsI.

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaXkeHUil. OCHOBHbBIE TPUIOHOMETPUYECKUE
(bOopMyIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeTO1 MHTEPBAJIOB.

Pemenue uenbix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pewienne nppaniuoOHaIbHBIX YPAaBHEHUN U HEPAaBEHCTB.

Pelenne TpUroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPaBEHCTB K PELICHUIO MAaTeMAaTHYECKMX 3aJad U 3a1ad U3
pa3INyYHbIX 00JacTel HAyKHU U PeabHOM KU3HU.

DOyHKUUH U rPapuKu

dyHKu, crocoosl 3ananus Gynakiuu. ['paduk ¢pyHkiuu. Bzaumuo oOpaTHbie GyHKITHN.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTkn
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHDBIE (PYHKITHH.

CrenenHass (pyHKIUS C HaTypaJbHBIM W LENBIM TokaszareieMm. EE cBoiictBa m rpaduk.
CaoticTBa u rpaduK KOpHs N-0i CTEHEHH.

TpuroHomeTpudeckas OKPY)KHOCTb, OIpENEICHUE TPUTOHOMETPHUECKUX  (DyHKITHIA
YHCIIOBOTO apryMeHTa.

Hauyajia MaTeMaTH4YeCKOro aHAIN3a

[TocnenoBarensHOCTH,  CIOCOOBI  3aJaHMs  IOCJIENOBaTENbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIILHOCTH.

Apudpmerndeckass W TeOMETpHYecKas  Iporpeccud. beckoHedHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
dopmyna CIOXHBIX MPOLEHTOB. Vcronp30BaHUe MPOrpecCHH Ul PEUICHUs pealbHBIX 3a1ad
HPUKIAJHOTO XapaKTepa.

MuoxecTBa H JIOTHKA

MHosxecTBO, onepanuu Haja MHoxecTBaMmu. Jluarpammbl Diinepa—Benna. I[lpumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUis OIMUCaHUs peajbHbIX IPOLECCOB U SBICHUMU, NPU
pELIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KA3aTEIbCTBO.

11 KJIIACC

Yuciia 1 BbIYHCICHUSA

Harypanbensle u nensie yncina. [Ipu3Haky JeIMMOCTH HEIbIX YHUCEIL.
Crenens ¢ panmoHaabHbIM NOKa3aTeneM. CBONCTBA CTENEHHN.
Jlorapudm umcna. JlecaTHuHbIE U HATYypaIbHbBIE JIOTAPUDMBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpa3oBanue BbIpaXeHH, CoepKaluX Jorapu(msl.

[IpeoOpa3oBanue BeIpaXKEHUN, COAECPIKAIINX CTENEHH C PAllMOHAIBHBIM MTOKA3aTEJIEeM.
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.



Jlorapudmuueckre ypaBHEHHS 1 HEPABEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHHH. PernieHue mpuKIaIHBIX 3a7ad C MOMOIIBIO CHCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucTeMbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPABHECHUN U HEPABEHCTB.

[IpuMeHneHnue ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEeMAaTHYECKUX 3a/1ady U
3a/1a4y U3 Pa3InIHBIX 00JIaCTEH HAYKU U PEaIbHOM KU3HH.

DYyHKUMH U TPAaPUKHU

Oynkuus.  Ilepuonmueckne Qynkuuu. IIpomexyTkn MOHOTOHHOCTH — (DYHKIIMH.
MaxkcumMymMbl 1 MUHUMYMbI (QyHKIuM. HambGonbliee W HaumMeHbIIee 3HAUYeHUE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckne GyHKIUHU, UX CBOMCTBA U rPaUKH.

IToka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOUCTBA U IpapUKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 peIIeHHs] YpaBHEHUH U JTMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMH A8 HUCCIEAOBAaHUS MPOLECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUHU 3a/1a4 U3 IPYrUuX y4eOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJmu3a

HenpepeiBabie pyHKIIMN. METOA HHTEPBAJIOB /ISl PEHICHUS] HEPABEHCTB.

ITpousBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3NIECKUl CMBICI IPOU3BOIHOM.

[TpousBoaHbIe 31eMeHTapHBIX QYHKIMH. DOpMyYITBl HAXOXKICHHS TIPOU3BOAHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpumeHeHre MPOU3BOTHOM K MCCIICAOBAHUIO (DYHKIMI HA MOHOTOHHOCTD M OKCTPEMYMBI.
Haxoxnenne HauOoJIbIIero 1 HAMMEHbIIEro 3HaYeHus: (yHKIIUU Ha OTPE3Ke.

[IpuMeHeHre TPOM3BOAHOW JUIsI HAaXOKJICHUS HAWIy4dlIero pPEelIeHUs B IPHUKIAJIHBIX
3ajjauax, JJs OIpeesieHUsl CKOPOCTH Ipoliecca, 3aJaHHOTro popMyJIoi niau rpaukom.

[lepBoobOpaznas. Tabauna nepBooOpa3HbIX.

WuTerpan, ero reomeTpudeckuil u (uzndeckuil cMbIci. BbluncieHue uHTErpana 1o
dbopmyne Hetorona—JleliOnuna.
IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHOro mpeamera «Maremaruka» JIOJDKHO oOecreuuBaTh JOCTHIKEHHE Ha
YPOBHE CpeIHEero ooOmero oo0pa3oBaHMs CIEIYIOIMX JUYHOCTHBIX, METalpeAMETHBIX M|
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS IPOrpaMMbl y4yeOHOro mnpenMera «MaremaTuka»
XapaKTEPU3YIOTCS:

I'paskmanckoe BOCIIMTAHHE:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON TMO3UIMK OOYyYaromierocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJIE€HAa POCCUHCKOTO OOIECTBA, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MPOIEAyp TpakJaHCKOTO oO0IIecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJEICTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

IIaTproTHYecKOe BOCOUTAHUE:




c(OPMHPOBAHHOCTHIO POCCUHCKOM I'pakJaHCKON MICHTUYHOCTH, YBRXKEHUS K MPOLLIOMY U
HACTOAIIEMY POCCHIICKOM MAaTEMAaTUKH, IIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSIM POCCUHUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIB30BAHUIO ITUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJOTHSIX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS:

OCO3HAaHHWEM JyXOBHBIX IICHHOCTEH POCCHMCKOTO Hapona; cHopMHUPOBAaHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MTOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH W JIESITEIbHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMUYUBOTO OyAYIIEro.

DCTETHYECKOC BOCIIUTAHHE:

ACTETHUYECKMM  OTHOLIEHHWEM K  MHpPY, BKJIKOYasg O3CTETUKY  MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, PEIICHUH, PACCYXKACHUH; BOCHPUMMYHUBOCTBIO K
MaTeMaTUYECKUM aCIIEKTaM Pa3IuYHbIX BUJOB UCKYCCTBA.

Dusznyeckoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI IPUMEHSATH MAaTEMATHIECKIE 3HAHUS B UHTEPECaX 3[0POBOTO
u Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (310pOBOE
NUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTNIBIXA, PETyJIspHast GU3HUSCKAst AKTUBHOCTB);
(bu3IecKoro COBEPIICHCTBOBAHMS, npu 3aHSITHAX CIIOPTUBHO-0310POBUTEIILHOM
JIESITEILHOCTBIO.

TpynoBoe BOCIUTAHHE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHOHATBLHON JEITEIbHOCTH, CBS3aHHBIM C MAaTEeMAaTHKOW U €€ MPUIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHEIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBCHHBIC
JKU3HEHHBIE IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTreMaThdeckoMmy oOpa3oBaHUIO U
camM000pa30BaHUIO HA TPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIIICHUN
MPaKTUYECKUX 3a7]a4 MAaTEMATUYECKOW HAPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO HIKOJIOTMUYECKON KyIbTYpbl, MOHUMAHUEM BIMSHUS COIUAIBHO-
SKOHOMMYECKHX IPOLECCOB HA COCTOSSHUE MNPHUPOJHOM W COLMAIBHOM Cpelbl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa dKOJOTHYECKUX MpoOJieM; OpUEeHTalled Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIA PEIICHUs 3a]1a4d B 00JaCTH OKPYKAIOIIEH Cpenbl, MJIaHUPOBAHUS
IOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCJIEACTBUM ISl OKPYKAIOIIEN CPEbI.

LIeHHOCTH HAYYHOT'O ITO3HAHMSI:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU, TOHUMAaHUEM MaTEMaTUYECKOW HAyKH Kak cdepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHUS LMBUIN3AINY;
OBJIQJICHUEM SA3bIKOM MAaTEMATUKH U MAaTEMATHYECKOW KYJIbTYPOU KaK CpeICTBOM MMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEA0BATEIbCKYIO EATENBHOCTh HHINBUIYAIBHO

U B IpynIe.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3yabTaThl OCBOCHHSI TIPOTPaMMBbI y4eOHOTO TIpenMeTa «MareMaTHuKay
XapaKTePU3YIOTCS OBJIaJICHUEM VHHUBEPCATHHBIMUA HO3HAGAM ETIbHBIMU OellCTNEUSAMLU,
VHUBEPCANIbHBIMU ~ KOMMYHUKAMUBHBIMU — OCliCMBUAMU,  YHUBEPCATbHLIMU — PecyIsimUSHbIMU
Oelicmeusmu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00YUarwmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,;
npuUMeHeHUe 102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBble JIOrMYECKHE NEUCTBHUS:




BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKA MAaTEMATHYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUH MEXAY TOHATUAMU, (HOPMYIUPOBATH OIPEACICHHUS TOHATHUN, YCTaHABIMBAThH
CYIIECTBEHHBIA MPHU3HAK KJIacCH(PHUKAIINN, OCHOBAHUS JUIsi 0OOOIICHUSI U CPABHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAJIN34;
BOCIIPUHUMATh, (OPMYIUPOBaTh W MPEOOpPa3OBBIBATH CYXACHHS: YTBEPAUTEIbHBIE U
OTpHUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIE M OOIIUE; YCIOBHEIE;
BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEYHS B (paKTaX, TaHHBIX,
HAONIOZICHUSAX WU YTBEPXKICHUSX; TpeIjlararb KpUTEPUU JJIsS BBIABICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;
JienaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUESHUH 110 aHAJIOTUU;
MPOBOJIUTh CAaMOCTOSITEIILHO JOKAa3aTeIbCTBA MATEMATHYECKUX YTBEPXKICHUU (MPSAMBIE W OT
MPOTUBHOTO), BBICTPAWBATh ApPryMEHTAIUIO, TIPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYKJICHHS U BBIBOJIBI;
BEIOMpaTh CMOCO0 pelieHust yueOHOW 3aladyu (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BBIOMPATh HaKOO0JIEE MOIXOIANIINN C YUETOM CAaMOCTOSATEIILHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble Hcclie10BaTeIbCKUE ACHCTBHA:
UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HaHUS; (HOPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpoOiIeMy, yCTaHAaBIMBAaThH HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;
MIPOBOJIMTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIICIOBAHHUE TI0 YCTAHOBJICHHUIO
OCOOEHHOCTEH MaTeMaTH4eCKOro OOBbeKTa, SBJICHHUS, TMPOIECCa, BBIABICHHIO 3aBUCHUMOCTEH
MEXTy 00BEKTaMH, SIBIICHUSMH, IIPOIIECCAMU;
CaMOCTOSITENIbHO (OpMYyIUPOBaTh 000OIIEHUST M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHMI;
MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCA, a TAKKE BBIIBHTATh MPEATIOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ napopManmeii:
BBISBJISITh ACPUIUTH WH(DOPMALMM, JAHHBIX, HEOOXOAMMBIX Ui OTBETAa Ha BOIMPOC W s
pelICHHS 3a/1a4H;
BBIOMpaTh HH(DOPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBATH
¥ MHTEPIPETUPOBATHh MH()OPMAIIUIO PA3TUYHBIX BUJOB U (DOPM MPEICTABICHHUS;
CTPYKTYpUpPOBaTh HH(POPMAIINIO, MPEACTaBIATh €€ B Pa3IUYHbIX (opMmax, WILTFOCTPUPOBATH
rpaduyecku;
OIICHUBATh HAJEKHOCTh MH(POPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvrvlie KOMMyHUKaAmMueHble Oelicmsus, 00ecnevusaom c@opmMuposanHoCcns
COYUANBHBIX HABLIKOE 00YYAIOUUXCA.

Oouienue:
BOCIIPUHUMATH U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIIEHUS;
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MMChMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PEIIeHUs 3a/1a4l, KOMMEHTHPOBAThH MOJYUYEHHBIN Pe3ynbTaT;
B X07I¢ 00CYKJICHHS 33]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/1aeMOU TEMBI, TIPOOJIEMBI, pelIaeMoi
3a/1a4y¥, BHICKA3bIBATh WJICH, HAIICJICHHBIC HAa TIOUCK PEIICHHUS; COMOCTABIATh CBOHM CYKIEHUS C
CYKICHHUSMH JIPYTHX YYaCTHHKOB JTHAJIOTa, OOHAPY)KHBATh pPa3jMdde M CXOJICTBO ITO3WIUH; B
KOPPEKTHOH opme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHS;
MPEJICTABISITh  PE3YJIbTaThl PEHICHUS 3aJaud, OJKCIIEPUMEHTa, WCCIICOBAHMS, IIPOCKTa;
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIIIICHUS ¢ yYETOM 33724 IPE3CHTAIIMHA U OCOOEHHOCTEH
ayJTMTOPHUH.

CoTpyIHUYECTBO:
MMOHMMATh M UCTIOIH30BaTh MPEHMYIIIECTBA KOMAH/THON U HHIUBUAYATBHON PaOOTHI PH PEIICHUN
yueOHBIX 3aJa4; MPUHUMATh IeJh COBMECTHOH [AeATeIhbHOCTH, TUIAHUPOBATH OpPTaHU3AIUIO




COBMECTHOH paboThI, pacmlpeneisTh BUAbl pabOT, JOrOBApHBATHCSA, OOCYXKAATh MpoIEecC U
pe3ynbTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (popmax paboTel (00Cyk1eHMs, 0OMEH MHEHHIA, «MO3TOBBIE IITYPMBI»
U MHBIE); BBINOIHAT CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMHU YJICHAMU
KOMAaHJIbl; OLEHMBATh KAdyeCTBO CBOEro BKJIaga B OOMUI MTPOAYKT MO KPHUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

3) Yuueepcanvnvie pecynamuenvie oeticmaust, 0becneuugarom GopmuposaHue cmulc08bIx
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanusi:

COCTABJIATh IUIAH, QJITOPUTM pELICHUs 33Ja4yM, BbIOMpPATh CIIOCOO peleHHs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMALIUK.

CaMOKOHTpOJIb:

BJIAJICTh HABbIKAMU II03HABATEJILHOW PE(IEKCHMM KaK OCO3HAaHUS COBEPLIAEMBIX JEHCTBUHA M
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIAAETh CIIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelieHusl MaTeMaTHYecKoi 3a1a4H;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPY PEIICHUHN 3212491, BHOCHTH KOPPEKTHUBBI
B JIEATEJILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HAHJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE Pe3y/bTaTa LU U YCIOBUSAM, OOBSCHATh IPUYUHBI JOCTHKEHUS WU
HEIOCTHKCHHUS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTH OLIHOKY, aBaTh OI[CHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro kypca «Anrebpa M Hayaja MaTeMaTHYECKOrO aHAJIW3a» Ha YpOBHE
cpeiHero oouiero o0pa3oBaHus TOJDKHO 00ecIeunBaTh JOCTHKEHUE CIIETYIOMIUX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yabTaTOB!

10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

OrniepupoBaTh TOHATHSMHU: PAIMOHAIBHOE W JEHCTBUTEIBHOE YWCIO, OOBIKHOBEHHAS U
JeCSATHYHAs APOOb, MPOILIEHTHI.

BrinonnsaTe apudmeTndeckre onepanuu ¢ paliioOHATLHBIMY U ICHCTBUTEILHBIMH YUCTIAMH.

BreimonHsaTe mpuOIMKEHHBIE BBIYUCICHUS, WCIONB3Yys MpaBWiIa OKPYTJICHHS, AenaTh
MPUKUIKY U OLEHKY PE3yJIbTaTa BIYUCICHUI.

OnepupoBaTh MOHATHIAMH: CTENEHb C IENBIM MOKa3aTeleM; cTaHAapTHas Gopma 3amucu
JIEMCTBUTEIILHOTO YMCJIa, KOPEHb HATYypaJlbHOM CTEINEHU; MCIOJIb30BaTh MOAXOMISNIIYI0 (OopMy
3aIMCH IEUCTBUTENIBHBIX YUCE ISl PEIICHUS PAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHbIX.

OnepupoBaTh MOHATHSIMU: CUHYC, KOCHHYC M TAHT€HC MPOU3BOJILHOIO YIJIa; UCIOIb30BaTh
3aMmuch MPOU3BOIBLHOTO YTIIa Yepe3 00paTHbIE TPUTOHOMETPUIECKHE (DYHKIIUH.

YpaBHeHUs1 M HEpaBEHCTBA
OnepupoBaTh MOHATHAMM: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; 1IEJIOE, PAllMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHMUE;



Bomonuate  mpeoOpa3oBaHUs — TPUTOHOMETPUYECKMX  BBIDOKEHHM M pemarthb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoimonsaTe npeoOpa3oBaHusl LENbIX, PAIIMOHATBHBIX U MPPAUOHAIBHBIX BBIPAKCHUN H
pelIaTh OCHOBHBIE TUIIBI LIENbIX, PALIMOHAIBHBIX U UPPALMOHAIbHBIX YPABHEHUI U HEPABCHCTB.

IIpuMeHATh ypaBHEHHsI U HEPABEHCTBA JUIS PELICHUS MAaTeMAaTHYECKHUX 3a7ad M 3a71ad U3
pasInYHbIX 00J1acTe HAyKU U pealbHON KU3HH.

MogenupoBaTh pealibHble CHUTYallUd Ha S3bIKe aireOphbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA 110 YCIOBUIO 33Ja4M, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa anreOpsl.

DOyHKIUM U rpapuku

OnepupoBath MOHATUSAMU: QYHKITHS, CIIOCOOBI 3a/1aHusl (DYHKIIUHU, 00JIACTh ONPEACTICHUS 1
MHOKECTBO 3HAYCHUH (QyHKIMH, TpaduK QyHKIMH, B3aUMHO 00paTHBIC (PYyHKITUH.

OnepupoBath MOHITHSIMH: YETHOCTh U HEUETHOCTh PYHKIMH, HYTH (DYHKITUHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMHA U1 pEICHUsT yPaBHEHUH.

Crpoutb u uutaTh rpaduku JTUHEHHOW (QYHKIMU, KBaJAPATHUYHON (YHKIUH, CTETIEHHOM
(GYHKIMH C LEIbIM ITOKA3aTEJIEM.

Hcnons3oBath rpaguku GyHKIUNA A7 HUCCIEIOBAHHUS IMPOLIECCOB M 3aBUCUMOCTEH IMpHU
peleHny 3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB M PEaTbHOH >KHU3HHU; BBIpAXaTh (HopMylamu
3aBHCUMOCTH MEXKy BETUYUHAMHU.

Hauyajia MaTeMaTH4YeCKOro aHAIN3a

OnepupoBaTh MOHATUAMHU: MOCJIEIOBATENBHOCTb, apu(pMeTHYecKass M TeoMeTpuyecKast
IPOTPECCHHN.

OnepupoBaTb HOHATHAMM: OECKOHEUHO YOBIBAaIOLIasi TeOMETpUUECKas IpOrpeccus, CyMmma
0eCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcmonp30BaTh CBOWMCTBA IMOCIENOBATEIBHOCTE W MPOTPECCHU ISl PEIICHUS peabHBIX
3a]a4 NPUKJIaJHOTO XapaKkTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, ONI€pAIlMH HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i ONMCAaHUs pealIbHbIX IIPOLIECCOB U
SBJICHUH, IIPU pEIIEHUH 33]a4 U3 APYIHX YUeOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMU: OINIpEEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTENbCTBO.

11 KUIIACC

Yucaa 1 BLIYHCTICHUS

OnepupoBaTh TNOHATHSMHU: HATypallbHOE, I€JI0€ YHUCIO; HCIOJIb30BaTh IPU3HAKU
JIETMMOCTH IEJIBIX YUCEN, PA3JI0)KEHUE YUCIIA HA TPOCThIE MHOXKHUTEIH JIJIS1 PEIIEHUS 3a]1a4.

OrnepupoBaTh NOHITHEM: CTETIEHb C PallUOHATIBHBIM IMOKA3aTEJIEM.

OrniepupoBaTh NOHIATHAMU: JorapudM YUCIa, JECATUIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

YpaBHeHHUs M HEPABEHCTBA



[IpuMeHSATH CBOMCTBA  CTEMEHW Ui  NpeoOpa3oBaHUs  BBIPAKEHH;  ONEpHpPOBATH
MOHATHAMM: ITOKA3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIBI IOKA3aTEIBHBIX
YpaBHEHUH U HEPABEHCTB.

BeinonHATe mpeoOpa3oBaHusl BBIPAXKEHUH, COAEpXKALIMX JIOrapu(pMbl; ONEpUpPOBAThH
HNOHATUSAMH: JIOTapU(MHUYECKOE YpaBHEHHE W HEPABEHCTBO; pEUIaTb OCHOBHBIC THIIBI
JOrapu(pMHUECKUX ypaBHEHUH U HEPABEHCTB.

Haxoauts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHUM M €€ pELICHHE; HCIIONIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM JUUIS PEIICHUS IPAKTUYECKUX 3aad.

Haxoouts pemieHns npoCcTeNInX CUCTEM U COBOKYITHOCTEH pPallMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHUTyallUd Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHMUS,
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM alapaTa anreopsl.

DYyHKIUUHN U TPaPUKH

OnepupoBaTb NOHATUAMM: epHOAUYECKas (DYHKIMS, MNPOMEXKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOUKH dKCTpeMyMa (DYHKIMH, HauOoJbllee W HaWMEHbIee 3HAueHHUs (YHKIUU Ha
IPOMEXKYTKE; UCIOIb30BaTh UX JJIsl UCCIIE0OBaHUS (DYHKIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  MOHATUSAMHU:  TpaUKd  [OKA3aTENbHOM,  JIOTApUPMHUUECKOH U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISl pEIIEHUs] YpaBHEHUN 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKM JUHEWHBIX YpaBHEHUH WU
MCIIOJIb30BATh UX JUISl PEILIEHUS] CUCTEMbI JIMHEWHBIX YPaBHEHUH.

Hcnonb3oBate rpaduku GyHKUMN U HUCCIEAOBAHUS IPOLIECCOB M 3aBUCUMOCTEH U3
JPYTUX y4EOHBIX TUCIUIUINH.

Hauana MaTeMaTH4eCKOI0 aHAJIN3a

OrnepupoBaTh MOHATUSMU: HEMPEPbIBHAS (DYHKIINS; POU3BOIHAS (DYHKITUHU; UCTIOTH30BATh
TeOMEeTPUUECKUN U (PU3MUYECKUN CMBICI MPOU3BOJIHOMN /ISl pELISHUS 3a/1a4.

HaxomuTe MpOW3BOJHBIC 3JIEMEHTAPHBIX (DYHKIMHA, BBIYUCIATH IMPOU3BOJHBIC CYMMBI,
MPOU3BENCHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOM3BOJMHYIO JUIS HCCICIOBAaHUS (PYHKIIMA HA MOHOTOHHOCTH W
HKCTPEMYMBI, TPUMEHSTH PE3yIbTaThl UCCIECTOBAHUS K TOCTPOCHHUIO IPahUKOB.

Vcnonp30BaTh MPOW3BOJHYIO TSl HAXOXKACHHS HAMITYYIIETO PEIICHUS B MPHUKJIAIHBIX, B
TOM YHCJIE€ COIIMAIbHO-DKOHOMUYECKHX, 3a1aUax.

OnepupoBaTh TOHATUSMHU: MEPBOOOpA3HAs] M HMHTETPAT; MOHHUMATh T€OMETPUYCCKHHA |
busznyecKuiit CMBICT UHTETpaa.

Haxomute mepBooOpa3HbIe 3JIEMEHTAPHBIX (YHKITUI; BBIYHCISATH HHTETPAT 1Mo (Gopmyre
Hrrotona—Jleionuma.

Pemate mpukiIagHbIe 337a4d, B TOM YHCIE COIUAIBHO-DKOHOMUYECKOTO U (PU3UIECKOTo
XapakTepa, CpeICTBAMU MAaTEMAaTHUECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmMeHoBaHUE pa3esioB U TEM MPOrPaMMBbI KomnnyectBo yacos | OnektpoHHbIe (1IU(POBEIC)
n/n Bceero|| Konrponbusie || Ilpakrudeckue 0bpasoBaTeNbHbIC PECypChl
paboThl paboThl
1 MHOXeCTBa PallMOHAJIBHBIX M ICHCTBUTEIIBHBIX YHCEII. 14 1
PanmoHnasibHbIC YypaBHCHHS U HEPABCHCTBA
|2 ”CDYHKI_II/II/I u rpaduku. CTerneHp ¢ 1eIbIM IMoKa3aTeaeM || 6 || || || |
3 Apudmerndeckuii KOpeHb N—0i cTeneHu. MpparmoHaibHbIC 18 1
YpaBHCHHS U HEPABCHCTBA
|4 ”CDOpMy'J'IBI TpuroHoMmeTpun. T puroHoMeTpruecKue ypaBHeHUs || 22 || 1 || || |
|5 ”HOCJ‘IGI{OB&TGJ’ILHOCTI/I U IPOTPECCHH || 5 || || || |
|6 ||HOBT0peHHe, 0000111eHNEe, CHCTEMATH3AINS 3HAHUI || 3 || 1 || || |
|OBIIEE KOJIMYECTBO YACOB I10 IPOTPAMME | 68 | 4 | 0 | |




11 KJIACC

Ne HawnmMeHnoBaHue pa3enoB ¥ TeM MPOTrPaMMbl KonudecTBo yacos DnexTpoHHbIe (IIU(POBBIE)
o/ Bcero|| Koutpomnbsubie [IpakTryeckue 06pasoBaTeNbHBIE PECYPCEI
paboTheI paboThI
1 ||Crenenb ¢ pannoHabHBIM MOKa3areneM. [lokazaTenbHass GYHKIHSL. 12 1
[TokazarenbHbIC YpaBHEHHS U HEPABEHCTBA
2 (Jlorapudpmuyeckas GpyHkims. JlorapudmMudeckue ypaBHEHHS U 12
HEPaBEHCTBA
3 |[Tpuronomerpuueckue GYHKIMH U UX rpaduku. TpuroHoMeTpruuecKue 9 1
HEpPaBCHCTBA
|4 ||HpOI/I3BO,Z[Ha$I. IIpumMeHeHnne Mponu3BOIHOMN || 24 || 1 || || |
|5 ”I/IHTeraJ'I U €ro MPUMEHEHUS || 9 || || || |
|6 ”CI/ICTCMH ypaBHEHUIA || 12 || 1 || || |
|7 ||HaTypanLHI>Ie ¥ [IeJIbIE YUCIia || 6 || || || |
|8 ||HOBTopeHHe, 00001IeHHEe, CHCTEMATH3aIIMs 3HAHUH || 18 || 2 || || |
|OBLLEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 102 | 6 I 0 I |




