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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHU3a»
0azoBoro ypoBHs it obydatomnuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHM, NMPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIIEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCIIPCPLIBHOT'O
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BHTHUS
JTUYHOCTH 00YyJarONUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajlia MaTeMaTHMYECKOTO aHajIW3a» SBIIETCS OJHUM M3 Hauboliee
3HaYMMBIX B MPOTpaMMeE CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBaeT
WHCTPYMEHTAIBbHYI0 0a3y /s HM3y4YeHUS BCEX E€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE W aOCTpaKkTHOE MBIIIICHHE YYalluxcsl Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, O0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca ydJamruecs OBJIaIeBal0T YHHBEPCATLHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOpast GopMyIHpyeT CBOM AOCTIKEHHSI B MaTeMaTHIeCKoi (opme.

Kypc anre6pbl 1 Hayan MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIAZICHUSl 3aKOHAMH (HU3UKH, XAMUH, OWOJOTHH, TIOHNMAaHUS OCHOBHBIX TEHICHIIHNA
SKOHOMMKH M OOILIECTBEHHOM >KU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJIb30BaTh UX B MOBCEIHEBHON kU3HU. B TOXeE
BpeMsi OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKH CTPOTMMH MAaTeMAaTUYECKUMHU KOHCTPYKLIHSIMU
pa3BUBaeT yMEHHWE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIb30BaTh 00O00IIEHNEe W KOHKPETH3aIMio, a0CTparupoBaHWE W aHAJIOTHIO, (hopmMupyer
KpeaTHUBHOE W KPUTHYECKOE MbIlLIeHHe. B xone u3ydenus anreOpbl M Hayall MaTeMaTUYECKOTO
aHaJlM3a B CTapIlIei IIKOJIe yJalluecs IMOJIyYaloT HOBBIM ONBIT PELIECHUs MPUKIAIHBIX 3a/ad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHHUS MaTeMAaTHYeCKHMX MOJele  peallbHbIX CHUTyalluid
UHTEPIpETAllMM  TOJYYEHHBIX pELICHUM, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B MpPUPOJIE, HAyKe U B HMCKYCCTBE, C BBIJAIONIMMUCS MaTeMaTHUYEeCKUMHU
OTKPBITHSIMU U UX aBTOPaMH.

Kypc oOnanaer 3HaYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak uepe3 yueOHBI MaTepuai, CroCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak u 4yepe3 cnenupuky ydeOHON JeATENbHOCTH, TpeOyromel CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, NPOJODKUTEIBHOW KOHIIGHTpAllMM BHUMAHUST M OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN pe3ynbTarT.

B ocHoBe meroauku oOyueHus airedpe U HayalaM MaTeMaTUYECKOTO aHalHu3a JICKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa ¥ Hayajga MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIIEIyIOle
coJiepKaTelbHO-METOIUYecKue JUHUU: «YUucna W BbluMcieHus», «OyHKuMH U TpapuKuy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTH4eckoro aHanuza», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE cofepkKaTeabHO-METOIMYECKUE JMHUM U3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
oOy4yeHHs B cTapulel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HacChIIAsCh
HOBBIMH TeMaMH U pasjenamu. JIaHHBIH Kypc SBIS€TCS HWHTETPATHUBHBIM, MOCKOJIbKY
oObenuHsieT B cebe Ccolep)KaHue HECKOJIbKUX MaTeMaTH4YeCKUX JUCHMIUIMH: anre0pa,



TPUTOHOMETPUS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U Jip. [To Mepe Toro Kak y4amiuecs
OBJIaZICBAIOT BCE OoJiee MMIMPOKMM MaTEMaTHUECKUM amIaparoM, y HHX MOCIEI0BaTeIbHO
(dopMupyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYaIlu¥, MPUMCHITh 3HAHUs, MOJIydeHHBIC B Kypce «Anrebpa W Hadama MaTeMaTHYECKOTO
aHaIM3a», JUIsl PEIIeHUs] CaMOCTOSITENIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadyd, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMYecKass  JUHMS — «Yucna W BBIUMCIIEHHS»  3aBeplIacT
(dbopMUpOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUI0 HAa4YaTto B
OCHOBHOI 1iKkojyie. B crapuieil mkose ocoboe BHUMaHUE yaensiercd (GOpMUPOBAHUIO MPOUYHBIX
BBIYUCIIUTEIIBHBIX HABBIKOB, BKJIIOYAIONIUX B C€OS HCIOJIB30BAHHME DPA3IUYHBIX (POpPM 3arucu
JNEHUCTBUTENHHOTO YHWCIA, YMEHHE PAIMOHAIBHO BBHITIOJNHATH JCHUCTBUS C HHUMH, JelaTh
MPUKUJIKY, OIICHUBATh pe3ynbTrar. OOydarommuecss TMOJIy4aloT HaBBIKM TPHOIHKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C YHMCIaMU, 3alUMCAaHHBIMU B CTaHIApPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YMCIIOBBIX BBIPAKEHUN.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pEaTU3YyeTCs Ha MPOTSHKEHHWU BCEro OOydeHUs B
CTapuiel mIKoJie, TMOCKOJIbKY B KaXJIOM pas3feie MporpaMMbl NPEAYyCMOTPEHO pEelIeHHe
COOTBETCTBYIOIINX 3aa4. OOyuaronuecs: OBIaJIeBaOT PA3IMYHBIMA METOJIAMHU PELICHUS LIETIbIX,
paIrMoOHAIBHBIX, UPPAITMOHAIBHBIX, TTOKA3aTEeNIbHBIX, JTOTAPUIMUUECKUX U TPUTOHOMETPHUECKHIX
ypaBHEHUM, HEPABEHCTB M MX CUCTeM. [lomydeHHbIe YMEHUS WCIIOIB3YIOTCS TIPH UCCIIEIOBAHUN
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJIBIINX ¥ HAMMEHBINX 3HaueHuN (QyHKIMU. JlaHHAsS conepikaTeNbHasi TUHUS BKIIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHMOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPDAKECHHUM, a TakkKe
BBIPKEHUH, COJepKalluX cTerneHu U Jorapudmel. braromaps msydeHuio anreOpanyueckoro
MaTepuasa MPOUCXOAUT JaibHeHllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopmamMu, peCTaBICHHUS 3aKOHOMEPHOCTE M 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HarJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass TuHUS «DyHKIUM U TpaduKu» TECHO MeperuieTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3aJa€T NOCIEI0BaTEIbHOCTD
W3ydeHuss Marepuana. V3yueHue CTenmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUIMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aJad U3 APYruX y4eOHBIX HPEIMETOB M pealbHON >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BEIMYMHAMH, HCCIEIOBAaTh TMOJY4YeHHbIE (YHKIHUHU, CTPOUTh HX TIpaduKH.
Marepuan 3TON cOAep)KAaTEeIbHON JIMHUM HAlEJIeH Ha pPAa3BUTHUE YMEHMM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBHUCHMOCTHM MEXKAY BEIMYMHAMH B  pa3iuyHOM  (opmMme:
aHAIMTUYEeCKOM, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OO0OOIIEHHIO W KOHKpETH3alluW,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana maTeMaTHYeCKOTrO aHaIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJaromuMcs, Y
KOTOPBIX MOSIBIISIETCS BOBMOKHOCTh UCCIIEIOBATh U CTPOUTH Ipaduku HyHKIHMHI, OTpeaensiTh UX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BRIYUCIATh Momaan Guryp u oObEMBI Tel, HAXOIUTh



CKOPOCTM U YCKOpPEHHs IpoueccoB. JlaHHas copaep)kaTreiabHas JUHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHMSI MAaTEMaTHYECKMX MOJENEH pealbHbIX CHUTYyallui, HaXO0KIEHUus
HAaWIY4llIero pEelIeHUs B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHUYECKOTO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUH pacrio3HaBaTh
MIPOSIBJIEHUSI 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaAKT O
BBIJAIOIIMXCSl pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTeMaTUKU Kak HayKM, U HX
aBTOpax.

CopepxarenbHO-MeTOANYECKAsE TUHUSA «MHOXKECTBA U JIOTMKA» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHbIE ITPEICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W MpeararoT Haubojee YHUBEPCATbHBIN SI3bIK, 00bEeINHSAIOMNI
BCE pa3lenbl MaTeMaTHMKd M €€ TNPUIOKEHHH, OHM CBS3BIBAIOT pa3Hble MaTeMaTUYECKUE
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXKHO JaThb BO3MOKHOCTH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kxypce «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTeMaTHYEeCKOr0 MOJEIHPOBAHUS, KOTOPbIE NMPU3BAHbI CPOPMUPOBATH HABBIKM IMOCTPOECHUS
MoJieNiel peasbHbIX CUTYallul, UCCIEOBAaHUS 3TUX MOJENIel ¢ TIOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M HMHTEPHpETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBl B KaXKJbIil M3 pazlieioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yyaiigecsi — pa3BUBalOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETU3MPOBATH MPOOIIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS MPHUKIAJHBIX 337ad OpPraHu3yeTcsl B
IpoLecce U3y4eHus Bcex TeM Kypca «Anredpa v Havaja MaTeMaTHYecKOro aHaInu3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM m1aHe Ha M3y4YeHHE Kypca aJireOphl M Hayall MAaTeMaTHYeCKOro aHayin3a Ha 6a30BOM
ypoBHE oTBOAUTCA 2 4aca B Henento B 10 kimacce u 3 yaca B Henento B 11 kimacce, Bcero 3a jBa
rojaa ooy4yenus — 170 gacos.

COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yuciaa v BbIYMCTIEHUS

Panmonaneueie yncna. OObBIKHOBEHHBIE W JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguveckue Apodu. ApudmMerndyeckue ONEpaldd € PANUOHAIBHBIMH  YHCIIaMH,
npeoOpa3oBaHMsl YHUCIOBBIX BbIpakeHH. [IpumeHeHne ApoOel W MPOIEHTOB MJs pelIeHUs
MPUKIAJAHBIX 3a4a4 U3 PA3IMYHBIX OTPACIIEH 3HAHUMN U PEATIbHOU KU3HU.

JleiicTBuTenpHble uncna. PalmoHanbHble W WppalMOHANbHBIE Yucia. Apudmernyeckue
oTiepauy ¢ JACUCTBUTEIHHBIMU YHcIaMu. [IpuOmmk€HHbIC BEIYUCICHUS, MPABUIa OKPYTJICHHUS,
MPUKUJKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.



Crenenp ¢ nenbM nokazatenem. CranmapTHas Gopma 3amucH JeHCTBUTEIHHOTO YHCIA.
Hcnonp3oBaHue moaxonsmed (GOpMbl 3amucu  ACHCTBUTENBHBIX YHCEN Uil PELICHHUS
IIPAKTUYECKUX 33/1a4 U IIPEACTABIICHNS JAHHBIX.

ApupmeTnueckiii KOpeHb HATypanbHOW creneHu. JleHCTBUS ¢ apupMeTHYeCKUMU
KOpHSIMH HATYPAJIbHOW CTEIICHU.

CuHyC, KOCUHYC U TaHI€HC YHUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOT'O ApryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
(bopMyIIBL.

VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. Meton
MHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppaniMOHaNBHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHrne ypaBHEHHMII MU HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a/1ad M 3a/1ad W3
Pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

DyHKIUHN U TPaQUKH

OyHkuus, crnocods! 3aganus pynkuuu. ['paduk ynkuuu. Bzanmuo o6patHbie QyHKIUY.

Ob6nacTh onpeaenaeHuss 1 MHOKeCTBO 3HaueHui ¢yHkuuu. Hynu dynkmun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC 1 HEUETHBIE (PYHKITUH.

CrenenHas (QpyHKIHMS ¢ HaTypalbHBIM U IIENBbIM TMOKa3areneM. E€ cBoiicTBa um rpaduxk.
CaoiicTBa u rpaduk KOpHS N-0¥ CTEIICHHU.

Tpuronomerpuueckass OKpYXHOCTb, OINpPENEIEHUE TPUTOHOMETPUUECKHX (DyHKIMH
YHCIIOBOTO apryMeHTA.

Havajia MaTeMaTH4eCKOro aHaJIN3a

[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHMsA  IOCIIEAOBATENbHOCTEH.  MOHOTOHHBIE
IIOCJIEJOBATEILHOCTH.

Apugpmernueckass U reomeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuyeckas nporpeccus. CyMMa O€CKOHEYHO YOBbIBarOIEH reoMeTpUYEeCKON MPOrpecCHH.
dopmyna CIOXHBIX IPOLEHTOB. Mcnonb3oBaHWe NMPOTPECCUM IJIs PEIIEHUS PEAbHBIX 3a1ad
IIPUKIIATHOTO XapakTepa.

MHo:kecTBa M JIOTHKA

MHoXxecTBO, onepauuu Haj MHOxecTBamH. Jmarpammsl Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO almapara A ONMCAHMs PEaJbHBIX IIPOLIECCOB U SIBJICHUM, NpHU
peleHnH 3a5a4y U3 APYTUX Y4eOHbIX IPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, J0OKA3aTEILCTBO.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Harypanenble u nensie uyncna. [Ipu3Haku AeTMMOCTH LIEIIBIX YHUCEIL.
Crenenb C pallMOHAJIbHBIM NOKa3areneM. CBOWCTBA CTENECHH.
Jlorapudwm yucna. JlecaTnyHble U HATypaIbHbBIE JTOTAPUPMBI.
YpaBHeHHUS U HEPABEHCTBA



[IpeobpazoBaHue BEIpaKEHHIA, COACPIKAIIHX JIOTAPU(PMBI.

[IpeoOpazoBaHue BBIpAKEHHIA, COACPIKAIINX CTENICHU C PAallMOHABHBIM MOKA3aTeJIeM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHS U HEPAaBEHCTBA.

Cucrembl JUHEHHBIX ypaBHEHUW. PelnieHue NpuKIagHBIX 3ajad C MOMOILIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl U COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEMaTHYECKUX 3ajad U
3aJ1a4 U3 pa3IMYHbIX 00JaCTe HayKU U pealbHOM JKU3HHU.

DyHKUUHN U rpaGuKU

Oynkuus. [lepuonmueckue  pynkuuu. IIpoMexXyTku  MOHOTOHHOCTH — (DYHKIMH.
Makcumymbl 1 MUHUMYMbl (yHKIuH. HaunOonbliee ¥ HauMeHblllee 3HAaYeHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonws3oBanne rpadmkoB GyHKIUH I pEIICHUS] YPAaBHEHHUIN U IMHEWHBIX CUCTEM.

Ucnonws3oBanne rpadukoB (GYHKIUN I HCCIEIOBAHUS TPOIECCOB M 3aBUCUMOCTEM,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hauyana maTemaTu4eckoro anajimnsa

HenpepriBHbie QyHKIIMN. MeToa MHTEPBAJIOB /7Sl pEIEeHHS] HEPABEHCTB.

[TpousBonas pynkuun. ['eomeTprueckuii 1 GU3MIECKUA CMBICT TPOU3BOHOM.

[IpousBoHbIE ArIeMEHTApHBIX (QYHKIUH. DOPMYIIbl HAXO0XKIACHUS MPOU3BOIHOU CYMMEI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAHUIO (YHKIIUHA HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxoxaenne HaubobIIero 1 HaMMEHbBILIEr0 3HaYeHHs] PYHKIIUU Ha OTPE3KE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/1a4ax, Ajs onpeAeseH!s] CKOPOCTH Mpolecca, 3aJaHHOTo (popMyIol uiu rpaduxkoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wurerpan, ero reoMmerpuueckuid u (Gu3MYeCKUd CMbICI. BbluuciieHne uHTErpajia o
dhopmyne Hetorona—JleiiOHuIa.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoeHue yqe6Horo npeamMcTa «MarteMaTuka» JOKHO obecneynuBaTh JOCTHMOKCHHUC Ha
YPOBHE CPEOHETO O6IJ_ICFO 06pa30BaHI/I$I cIeayromuux JMYHOCTHBIX, MCTAIIPpCIMETHBIX U
IpCaAMCETHBIX O6pa3OBaTeJ'IBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IMpOrpamMMbl y4eOHOro mnpeamera «MaremaTuka»
XapaKTEePU3YIOTCSL:

I'paxnanckoe BoCIMTaHUE:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMMU OOyyalolmerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOr0 OOILIECTBa, MPEACTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBaX



(YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYpP, SBICHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OTIPOCHI W TP.), YMEHHEM B3aUMOJICHCTBOBATh C CONMATBHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX QYHKIMSIMH U HA3HAYCHUECM.

[TarproTHyeckoe BOCHUTAHUE:

Cc(OPMHUPOBAHHOCTHIO POCCHUCKON I'Pa)KIaHCKOW MICHTHYHOCTH, YBAXECHHUS K MPOILJIOMY
U HACTOSIIEMY pOCCHMCKOW MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM
POCCHICKMX MAaT€MaTUKOB W POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3THX
JTOCTHIKEHHH B IPYTUX HAYKax, TEXHOJOTHUAX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH pPOCCHICKOTO Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPABCTBEHHOIO CO3HAHUSA, STUYECKOTO MOBEJCHUS, CBSI3AHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JNOCTH>KEHUM HAyKM W JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJA B IOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

DCTeTH4eCKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOLICHWEM K  MHUpPY, BKIKOYAs OCTETHUKY  MaTEMAaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajad, pelIeHuH, pacCyXIACHUH; BOCHPUUMYHMBOCTBIO K
MaTeMaTUYECKUM aCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

®uU3NYECKOE BOCITUTAHHE:

chOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHe 3HaHWUA B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3/10POBbIO
(3mopoBoe TUTaHWE, COATTAHCHPOBAHHBIM PEKUM 3aHITHH M OTAbIXa, PErysipHas (undeckas
aKTUBHOCTb); (PU3MUECKOTO COBEpIIEHCTBOBAHUS, IIPHU 3aHSTUAX CIIOPTUBHO-03A0POBUTEIHHON
NEeSATENbHOCTBIO.

TpynoBoe BoCIIUTaHKE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3INYHBIM
chepaM mpodeccnoHaNbHOM JEsITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOP OyayIiel nmpodeccuu 1 pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUIO HAa MPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTbIO K AaKTUBHOMY Y4YacTHIO B
pEeLIeHUN IPAKTUYECKUX 3a7]a4 MATEMaTH4YE€CKO HalPaBIE€HHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKON KYNbTYpbl, MOHUMAHHEM BIUSHUSA COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW M COLMAIBHOW Cpefbl, OCO3HAHUEM
rJI00aTbHOTO  XapakTepa  JKOJIOTHMUECKUX  MpoOJieM; OpueHTaluei Ha  MpUMEHEHHUE
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3a1ad B 00JacTU OKpYXKAIoIIeH cpelbl, MIaHUpOBaHUS
MIOCTYIKOB U OLICHKH UX BO3MO>KHBIX MIOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

LlenHOCTH Hay4YHOTO MO3HAHUS:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTUKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak cdepbl
YEJIOBEUYECKOU NEATEeNIbHOCTH, ITANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWINA3ALUY;
OBJIQJICHUEM $S3bIKOM MATEMaTHUKW W MAaTE€MaTUYECKOW KyIbTYypOH KaK CPEICTBOM IO3HAHUS
MHPA; TOTOBHOCTBIO OCYILIECTBIATh MPOECKTHYHD W  HCCIENOBATEIBCKYHO JESATEIbHOCTh
WHJIMBHUIyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI



MertanpeaMeTHbIe pe3ynbTaThl OCBOCHHUS MTPOrpaMMbl yIeOHOTO TipeameTa «MaremaTukay
XapaKTepU3yIOTCS  OBNAJCHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBLIMU — OCUCMBUAMU, — YHUBEPCATbHLIMU — Pe2YIAMUGHbIMU
0eticmeuUsMU.

1) Yuueepcanrvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuel).

bazoBsie lornyeckue AeMCTBUS:

® BBIABIITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBECKTOB,
MOHATHH, OTHOIICHUH MEXKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHM;
YCTaHABIIMBATH CYIICCTBEHHBIN MPU3HAK KIIACCHU(PUKAIIUN, OCHOBAHHUS JIJIsi 0000IICHUS
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIHHBIC U
OTpHUIATEIIbHBIC, SMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBISBIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3H U TPOTUBOPEUHS B (haKTax,
TAHHBIX, HAONIOJCHUSX W YTBEPXKJICHUSAX; NpeIUIaraTh KPUTEPHUH JUTSl BBISBJICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNIaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIIOYCHNAH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSATEIIHHO J0Ka3aTeIbCTBA MATEMATHIYCCKUX YTBEPKIACHUU (TIPSAMBIC
U OT TPOTHBHOTO), BBICTpAaWBATh AapryMEHTAIMIO, NPHBOJUTH TMPUMEPHl U
KOHTPHIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBEIOMpaTh crmoco® pemeHus y4eOHOW 3agaun (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB
pelieHus, BpIOUpaTh HanboJiee MOIXOASIMUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPHUEB).

bazoBrle uccienoBaTeabckue OeHCTBUS:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (PUKCHUPYIOLIUE MPOTUBOPEUHUE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh THUIIOTE3y, APryMEHTHUPOBATH CBOIO IO3UIIHUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIECJOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKkoro oO0BbeKTa, SBICHUS, IIpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS W BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUTaTh MPEINOIOKEHHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueit:

® BBIABIATH JehUIUTHI WH(OPMAIIUHU, JAHHBIX, HEOOXOAUMBIX JIJIsI OTBETa HA BOIPOC U
JUIS PEIICHUS 3a/1a4H;

e BbIOMpaTh UWHGOPMAIMIO U3 HCTOYHUKOB pPAa3jIMYHBIX THUIIOB, aHAJIH3UPOBATH,
CUCTeMATHU3UPOBATh U HUHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;



2)

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TMPEACTaBIAT, €€ B  pa3iuyHbIX (opmax,
WLTIOCTPUPOBATH IPahuvecKu;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM 10 CaMOCTOSITENIBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSIM.

Yuueepcanvnvie KoMMyHuKamueHbvle Oeticmsus, obecneuusarom c@hopmuposanHocmy

COYUANBLHBIX HABLIKOE 00YUAIOUWUXCAL.
OO01enue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
OOIIeHHUsA; SICHO, TOYHO, TPAMOTHO BBIpA)XaTb CBOIO TOYKY 3pEHHs B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy pEelLIeHMs 3ajaul, KOMMEHTHPOBATh
MIOJTY4EHHBIN pe3ynbTar;

B X0JIe 00CYX/IeHHs 3371aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKAaEMOM TEMBI, IPOOIIEMBI,
pelmlaeMol 3agaud, BBICKA3bIBaTh WJEH, HAIEJIEHHbIE Ha IOMCK PpELICHUS;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
0OHapyXMBaTh pa3jIMuue U CXOJCTBO MO3UIIMIA; B KOPPEKTHOH hopme popMynnpoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMS,;

MIPENICTaBIATh PE3y/IbTaThl pElIeHHs 3a7aul, IKCIIEPUMEHTa, UCCIeI0BaHNUs, IPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4ETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

IIOHUMATh W HUCIOJb30BATh NPCUMYHICCTBA KOM&H}IHOI)i u HHJIHBH}IyaHLHOﬁ pa6OTI)I
IpU pelIeHuHd Yy4eOHbIX 3ajJad; MNPUHUMATh 1Eedb COBMECTHOW JesTeNbHOCTH,
IUIAaHUPOBATh OPraHU3alMI0 COBMECTHOM pPabOThl, pacmpenensarTb BHAbI padoT,
JIOTOBApUBAThCs, OOCYXKIaTh TpoOILecC M pe3ynbTar paboTel; 0000IIaTh MHEHUS
HECKOIBKHUX JIIOJIEH;

y4acTBOBATh B TPYMIOBKIX GopMax padboTel (00CykaeHHs, 0OMEH MHEHUMN, «MO3TOBBIC
HITYPMb» M HHBIE); BBINOJHATH CBOI YacTh pPAaOOTBHI M KOOPIUHUPOBATH CBOU
JNEUCTBUS C IPYTMMH YWICHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOETO BKJIAJa B 00N
MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSL.

3) Vuusepcanvhoie pecynamuensvle oeticmsus, obecneuusaronm Gopmuposanue CMulCl06bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanusi:

COCTaBIAThH IUIAH, aqTOPUTM DEUICHHs 3a/Jadyd, BHIOMpATh CrOCO0 pelieHus ¢ y4éToM
HUMEIOILIUXCA PEeCypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH
BapUAHTHI PELICHUH ¢ y4€TOM HOBOI HH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMH IO3HABATEIbHOM peQUeKCUM KaK OCO3HAHUS COBEpLIAeMbIX
JEUCTBUH M MBICIUTENBHBIX TPOLECCOB, MX pe3yibTaToOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLECCAa M PE3YyibTaTa PEUICHHS MaTeMaTHYECKOMN
3aJau;

MIPEIBUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a/la4H, BHOCUTh
KOPPEKTHUBBI B JIETEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWICHHBIX
OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJdbTaTa LEJIW U YCIOBUSAM, OOBSICHATH INPUYMHBI
JOCTHDKEHUS] WJIM HEIOCTWXKEHHS pe3yNbTaTOB JEATENbHOCTH, HAaXOJIUTh OIIMOKY,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATbBI

OcBoenne y4eOHOTO Kypca «AyreOpa ¥ Hayala MAaTEeMAaTUYECKOTO aHaH3a» Ha YPOBHE
cpeaHero oouero oopa3zoBaHus AOJKHO OOECIEUMBATH JIOCTHKEHHUE CIEAYIOIIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 KJIACC

Yuciaa v BLIYMCTIEHUS

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

BeimosHATe  apudMeTHUecKue omnepanud ¢ PalUOHAIBHBIMA W JCHCTBHTEIHHBIMU
YHCIIaMHU.

BeImoyHATE  TIpHOIMOKEHHBIC BBIYMCICHUS, WCIOJB3ys IpaBWiIa OKPYIJICHHS, [eNIaTh
MPUKHUIKY U OIICHKY Pe3y/IbTaTa BEIYHCICHUH.

OnepupoBaTh MOHATHSIMH: CTCIICHb C IEJIBIM ITOKa3aTeleM; CTaHIapTHas (opMa 3arucu
JNCHUCTBUTEIILHOTO YHCIIA, KOPEHb HATYPaJbHOW CTEICHH; HMCIIOJIh30BaTh IOAXOAIYI0 (opMy
3aIUCH JCHCTBUTEIBLHBIX YHCEN JUTSI PEIICHUS TPAKTHYCCKHX 33129 U TIPEJICTABJICHUS JTaHHBIX.

OnepupoBaTh TOHATHSIMHU: CHHYC, KOCHHYC ¥ TaHIEHC TIPOU3BOJIBHOTO  yIJa;
WCI0JIL30BaTh 3aMHCh TPOU3BOJIBLHOTO yIJIa Yepe3 0OpaTHbIC TPUTOHOMETPHUIECKUE (DYHKITHH.

YpaBHeHUs M1 HEPABEHCTBA

OmnepupoBaTh MOHSATHIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJI0€, pallMOHAIBHOE,
HppalMoHALHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE YPAaBHEHHCE;

BemonHATe  mpeoOpa3oBaHUS ~ TPUTOHOMETPUYECKHX  BBIPDAKEHHH W pelIaTh
TPUTOHOMETPHUYECKUE YPABHCHHS.

BbIMoOnHATE npeoOpa3oBaHus MEJbIX, PAMOHAIBHBIX U UPPAIMOHAIBHBIX BBIPAKECHUH U
peraTh OCHOBHBIC THIIBI LIEJIBIX, PAIIHOHAIBHBIX U UPPAIIMOHATBHBIX YPABHCHUH 1 HEPABECHCTB.

[IpuMeHsTh ypaBHEHUS W HEPABEHCTBA JUISl PEIICHUS MaTEeMAaTUYECKUX 3allad W 3aja4 W3
pa3M4YHbIX 00JJacTeil HAYKH U PeabHOM JKU3HHU.

MoenupoBaTh pealibHbIE CHTYallMM Ha S3bIKE anreOpbl, COCTABISATH BBIPAKCHHUS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCIOBUIO 3a/lauyM, KCCICIOBAaTh IIOCTPOCHHBIE MOJCIU C
WCIIOJIb30BAHUEM allllapara ajareophl.

DyHKUUH U TPaPUKU

OnepupoBaTh NMOHATUSAMU: (YHKIHSL, cIOCOOBI 3a1aHus (PyHKIUMHU, 00IaCTh OMpeaesIeHuUs
Y MHO>KECTBO 3HaueHU (yHKIMH, Tpaduk QyHKIINH, B3aUMHO OOpaTHbIE (PYHKIIUU.

OnepupoBaTh MOHATUSMHU: YETHOCTH M HEYETHOCTh (GYHKIMHM, HyIu (QyHKIUH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKIUN A pelIeHUs] ypaBHEHUH.

Crpouth U yuTaTh rpaduKu JTUHEHHOW (QYHKUIMHU, KBAJIPaTUYHOW (PYHKIUHU, CTEICHHOU
(GYHKIHMH ¢ [IeJIbIM TTOKa3aTeNeM.

Hcnonb3oBath rpaduku GyHKIUN IS MCCIEIOBAaHUS MPOILIECCOB M 3aBHUCHUMOCTEH Mpu
pelIeHn: 3a/la4 U3 APYruX Y4eOHBIX MPEeIMETOB W PealbHOM KWU3HU; BBIpaXKaTh (GopMmynamu
3aBUCHMOCTH MEX]Ty BETUYUHAMHU.

Hauyana MmaTeMaTH4eCKOro aHaJIn3a



OmnepupoBaTh MOHATUSAMH: MOCIEIOBATEIBHOCTD, apu(pMETHUECKass U TeOMeTpUyecKas
HPOTPECCHH.

OmnepupoBaTh MOHATUSIMU: OECKOHEYHO YOBIBAIOIIAs T€OMETPHUYECKasi IPOTPECCHs, CyMMa
0eCcKOHEYHO yOBIBAIOIIECH reOMETPUYECKOM MPOTPECCHH.

3ajaBath IOCIEIOBATEIFHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcrnonb30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH M MPOTPECCUI Ul PEIICHHS PEaTbHBIX
3a/1a4 IIPUKJIaJHOTO XapakTepa.

MHokecTBa U JIOTHKA

OHepI/IpOBaTI) MOHATUAMMU: MHOXKECTBO, OIICPAllMX HAaZl MHOKCCTBaMU.

Hcnonn3oBars TeOpeTHKO-MHO)KeCTBeHHBIfI arrmapatr ajisl onmrucaHusa peajlbHbIX ITPOLECCOB
U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 JPYTUX Y4eOHBIX IPEIMETOB.

OrnepupoBaTh TOHATHSME: OIIPE/ICIICHNE, TEOPEMa, CIIS/ICTBUE, TI0OKAa3aTEIbCTBO.

11 KJIACC

Yucja u BbIYKCTEHUS

OnepupoBaTh MOHITHSAMHU: HATypaJbHOE, I[I€JI0€ YHUCIO; WCIOIb30BaTh MPU3HAKU
JETMMOCTH IIEJIBIX YUCEI, PA3JI0KEHUE YHCIIa Ha TPOCThIC MHOKUTEIH JIJIsl PEIICHUS 3a71a4.

OnepupoBaTh MOHIATHEM: CTETIEHB C PAIIMOHATBHBIM TIOKA3aTEIIEM.

OmnepupoBaTh MOHATHAMU: JOTapuM YHCIIa, TECATUIHBIC U HATYpaJbHbBIC JJOTapU(MBI.

YpaBHeHUsSI M HEPABEHCTBA

[IpuMeHsTh CBOWCTBA CTEMEHW IS TPeoOpa3oBaHUsS BBIPAKECHUN, OIMEPUPOBATH
MOHATHUAMM: TIOKA3aTeJIbHOE YPAaBHEHHWE W  HEPABEHCTBO; penlaTb OCHOBHBIE  THIIbI
[MOKA3aTEeIbHBIX YPABHEHHUI 1 HEPABEHCTB.

BoinmonHaTe mpeoOpa3oBaHMsA BBIPAKEHUH, COAEpKAIIMX JOrapu@Mmbl; OIEpUpPOBAThH
MOHATUSAMH: JIOTAapU(PMHUUYECKOE YpaBHEHHME U HEPaBEHCTBO; peIlaTh OCHOBHBIC THIIbI
Jorapu(MUUECKUX YpaBHEHHUI U HEPaBEHCTB.

Haxonuth penieHus npocTennX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CHUCTEMA JIMHEWHBIX YPABHEHHU U €€ pElIeHHUE; UCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JIJIS1 PEILICHUS] MPAKTUYECKUX 3a/1a4.

Haxonutp pemienus mpocTeimmx CUCTEM U COBOKYITHOCTEM pallMOHAIIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKCHMUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 33Ja4l, UCCIEI0BATh IOCTPOEHHBIE MOJIETH C
MCII0JIb30BAHMEM armapara anreopsl.

DyHKUUH U TPaPUKU

OnepupoBaTh MOHATHSAMU: TMepUOAUYEcKass (QYHKLIUSA, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKU IKCTpeMyMma (YHKIHMH, HauOOJbIllee U HauMEHbIlee 3HAYCHUs] (PYHKIUU Ha
MIPOMEXKYTKE; UCIIOIB30BaTh UX JIJIS HCCle0OBaHUs (DYHKITNH, 3a1aHHOM TpauKoM.

OnepupoBath  MOHATHSIMH:  TpaduKu  TOKa3aTeNbHOH,  jJorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKINN; N300pakaTh X HA KOOPJAWHATHON TUIOCKOCTH U HCIIOJIb30BATh
JUISl pELLICHUs YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOM TMJIOCKOCTH TpaduKu JUHEHHBIX YpaBHEHHH W
WCIIOJIb30BATh UX JJIs1 PELICHUSI CUCTEMBI JINHEWHBIX YpaBHEHUH.

Hcnonb3oBath rpaduku (yHKIMH A7 UCCIEIOBAHHS MPOIECCOB U 3aBHUCHMOCTEH U3
JIPYTUX y4eOHBIX AUCIUILINH.



Hayana maTeMaTH4ecKOro aHaJmu3a

OnepupoBaTh  NOHATHSAMH:  HENpephIBHAA  (QYHKIUSA; MPOU3BOAHAS  (PYHKIUH,
MCIOJb30BATh TEOMETPUUYECKHIA U (PU3UIECKUI CMBICT IPOU3BOJHOM s pELICHHs 3a1a4.

HaxomuTh mpoW3BOAHBIC 3JEMEHTAPHBIX (YHKIHHA, BBIYUACIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEJICHNUS, YACTHOTO (QYHKITHIA.

Hcnonp3oBaTh MPOW3BOMHYIO ISl HWCCIEAOBAaHHMS (PYHKIMM Ha MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSITH PE3yJbTaThl UCCIEIOBAHUS K IOCTPOEHHUIO I'PaUKOB.

Hcnonp30Bare IPOU3BOAHYIO I HAXOXKIACHUS HAWIIYYLIEro PELICHHs B NMPUKIAIHBIX, B
TOM YHCJIE COLMAIbHO-3KOHOMHMYECKHX, 3a/1a4ax.

OnepupoBaTh NMOHATUSAMU: IEpBOOOpa3Has W HUHTErpall; NOHMMAaTh I€OMETPUYECKUU U
(bu3nyecKkuil CMbICI UHTETpaIa.

Haxonuts nepBooOpasHble 3MeMEeHTapHbIX (YHKIUH; BBIYMCIATH UHTErpai no Gopmyie
Herorona—Jleiioaumna.

Pemars nmpuxiagHbie 3a7a4d, B TOM YHCIIE COLMAIbHO-3KOHOMHYECKOTO U (PU3UYECKOIO
XapakTepa, CpeACTBAMU MATEMATHYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHE, 10 KJIACC

N KounyecTBo yacoB DJIeKTPOHHbIE
: HaumeHoBaHue pa3aeioB u (uu¢posbie)
n/ Bcer | KouTpoabHbI
TeM MPOrpaMMbl o0pa3oBaTe/bHBbI
n 0 e padoTbl
e pecypcsl
MHOk€ecTBa pallHOHAIBHBIX U
1 JNEHUCTBUTENBHBIX YHCEI. 14 1
PanmionansHbie ypaBHEHUS U
HEpaBEHCTBa
9 Oynkuuu u rpaduku. CreneHpb 6
C IIeJIBIM MOKa3aTesneM
Apudmernueckuii KOpeHb N—oi
3 crenienn. VppanmoHaibHbIC 18 1
ypaBHEHUS U HEPABEHCTBA
Dopmyibl
4 TpUroHoMeTpuu. T puroHoMeTpu 22 1
YECKUE YpaBHEHUS
5 TlocnenoBaTeabHOCTH U 5
Mporpeccuun
5 [ToBTOpEeHue, 0600IICHNE, 3 1
cUCTeMaTH3allus 3HaHUM
OO111ee KOIMYECTBO YacOB 10 68 4

porpamme




TEMATHYECKOE IINTAHUPOBAHHE, 11 KJIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u (undposbie)
n/n TeM NPOrpaMmbl Bcero Kontpoarusre o0pa3oBaTe/bHbIC
padoThI pecypest
Crenenb ¢ pallMOHAIBHBIM
1 nokaszarenem. [loka3zarenpHas 12 1
¢ynkuus. [lokazarenbHble
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIHS.
2 Jlorapudmuueckre ypaBHEHUS 12
1 HEPABEHCTBA
Tpuronomerpuueckue
3 (YHKIMY U UX TpapUKy. 9 1
Tpuronomerpuueckue
HEpaBeHCTBa
4 HpOI/ISBO)IHafI. [Ipumenenne 24 1
MIPOU3BOIHOM
5 WuTerpan u ero npuMeHeHus 9
Cucremsbl ypaBHCHUH 12 1
HatypanbHble u nenbie yncna 6
3 [ToBTOpEeHue, 0600IICHNE, 18 5
cUCTEMAaTU3alys 3HaHUI
OO61Iee KOJIMYECTBO YacoOB 10 MporpaMmme 102 6







