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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma ydeOHOro Kkypca «Aarebpa u  Hayaina
MaTEeMaTUYeCKOro aHaiu3a» 0a30BOTO YpoBHS sl oOywaromuxcs 10 —11
KIIacCOB  paszpaboraHa Ha ocHOBe DenepalbHOTO TOCYIApPCTBEHHOTO
o0pa30BaTeNBLHOTO CTaHAApTa cpeaHero oobmero oOpa3oBaHWs, € Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAaHWH, MPEABABISAEMBIX K MaTeMaTHYCCKOMY
o0pa3oBaHWI0, U TpaaulMid pOCCUUCKOTO oOpa3zoBanus. Peanuzanus
mporpaMmbl  OOEClieYMBaeT  OBJAJCHHE  KIIOUYEBBIMH  KOMIETCHIIUSIMHU,
COCTABJISIFOIITIMHU OCHOBY JIJISI CAaMOPAa3BUTHS M HEMPEPHIBHOIO 00pa3OBaHMS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS

JIMYHOCTH 06yqa}oumxc;1.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIN3a) SBIISETCS OJHUM U3
HauOosiee 3HAYMMBIX B IMpOrpamMMe CTaplIeil IIKOJIbI, MOCKOJbKY, C OJHOMN
CTOPOHBI, OH OOECIEUYMBAET HHCTPYMEHTAIbHYIO 0a3y i HM3yYEeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C APYTOil CTOPOHBI, (POPMUPYET JOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllUXCs Ha ypOBHE, HEOOXOAMUMOM [l OCBOCHHS
KypcoB MH(pOpMAaTUKH, OOIIECTBO3HAHMS, MCTOPUH, CIOBECHOCTH. B pamkax
JAHHOI'O Kypca y4auiuecs OBJIaJeBAI0T YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOMN
HayKu, KOTopas (popMyJIUpyeT CBOU JOCTHKEHHSI B MaTEMaTHUYECKO opMme.

Kypc anrebpsl 1 Hadasl MaTeMaTUYeCKOro aHaJIM3a 3aKJIaJbIBA€T OCHOBY
JUI YCHEIIHOrO OBJaJCHUS 3aKOHaMU (DU3UKHU, XUMUH, ONOJIOTUH, TOHUMAaHUs
OCHOBHBIX TEHJEHUUHA DHKOHOMHKM M OOIIECTBEHHOW KU3HHU, TO3BOJISIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIIOJIb30BATh UX B IMOBCEIHEBHOM KM3HU. B TOXkE BpeMs OBIaJcHUE

a6CTpaKTHBIMI/I U JIOTUYCCKU CTPOrMMHU MATCMATHUYCCKUMU KOHCTPYKIUAMU



pa3BUBAET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJEHUSI, UCIIOIB30BaTh 0000IIEHUE U KOHKPETHU3AIMIO, a0CTparupoBaHue
U aHaIOTHIO, (POpMUPYET KpEeaTUBHOE M KPUTHUYECKOE MbIIUIeHHE. B Xome
M3yUYCHHsS] alreOpbhl W HavyaJl MaTeMaTHYECKOro aHajlvi3a B CTapIleld IIKoJe
yyamecss TOJIy4alOoT HOBBIM  ONBIT  pELICHUs] MPUKIAJAHBIX  3ajiad,
CaMOCTOATENILHOTO  TOCTPOCHUS ~ MaTeMaTHYECKUX  MOJENIEeH  pealbHBIX
CUTyalluid U UHTEPIPETALNU MMOJYYCHHBIX PEIICHUH, 3HAKOMSITCSI C IPUMEpaMU
MaTeMaTUYECKNX 3aKOHOMEpPHOCTEH B MPUPOJAE, HAYKE M B HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

Kypc obnamaer 3HaUUTENBHBIM BOCIUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIN
peanu3yeTcs Kak yepe3 yueOHbIM MaTepual, CiocoOCTBYIOMUN (POpMUPOBAHHIO
HAay4YHOTO MHUPOBO33PEHUS, TaK M 4epe3 crneuuduky ydeOHOU AesTeIbHOCTH,
TpeOyIoIme  CaMOCTOSITENIBHOCTHA,  AKKypaTHOCTH,  MPOAOJKUTEIBHOU
KOHIEHTpAIIM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yibTarT.

B ocnoBe meroauku oOyueHusi ainreOpe M HadajgaM MaTEMaTHYECKOIo
aHaJIN3a JISKUT JeATETbHOCTHBINA TPUHITUI O0yUEHHUS.

CrpykTypa Kypca «Auredpa ¥ Hayala MaTeMaTHYECKOro aHalln3a
BKJIIOYAET CJEAYIOIIME COJEpkKATEIbHO-METOANYECKHEe JuHUU: «Yucma u
BbIYHCIICHUS», «DYHKIIMU U rpadukm», «YpaBHEHUSI U HEpaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHaiausa», «MHokecTBa u Jioruka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUU HM3YYalOTCsl Ha MPOTSKEHUM JIBYX JIET
oOyueHus B cTapliei MIKoje, eCTECTBEHHO JOMOJHSISA APYT ApYyra U MOCTEIEHHO
HAChIIAsACh HOBBIMU TeMaMHM U pasaenamu. JlaHHBIA Kypc SIBISETCS
MHTETPATUBHBIM, IOCKOJBKY OOBEIMHSET B ce0e COJepiKaHhe HECKOIbKUX
MaTeMaTUYECKUX AUCHUIUIMH: anredpa, TPUTOHOMETpPHS, MaTeMaTHYECKUI
aHaju3, Teopus MHOKeCTB U Jip. [Io Mepe Toro kak ydaiiuecsi OBJIaJIeBalOT BCE
0ojee MIMPOKUM MaTEMaTUYECKHMM ammapaTtoM, Yy HHX I[OCJIEeI0BATEIbHO

dbopmMupyeTCsl U COBEPUICHCTBYETCSI YMEHHE CTPOUTH MAaTEMAaTUUECKYIO0 MOJICIIb



peaibHOM CUTyalluu, MPUMEHSTh 3HAHUS, MOJIy4€HHbIE B Kypce «Auredpa u
Hayajga MaTeMaTH4YeCKOro  aHajau3a», U1 pPEleHUus  CaMOCTOSTEIBHO
c(OpMyJIMPOBAHHON MAaTEMaTUYECKOW 3aJaud, a 3aTeM HHTEPIPETUPOBAThH
IIOJIy4YEHHBIN pe3yJIbTaT.

CopepxarenbHo-MeTOAMYECKass JMHUS — «Yucma W BBIYMCIICHHS
3aBepuIaeT (HOPMHPOBAHHE HABBIKOB HCIOJIb30BAaHUS JEUCTBUTEIbHBIX UYHUCEN,
KOTOpo€ ObUIO0 HayaTo B OCHOBHOW Iukosie. B crapuieid mkone ocoboe
BHUMaHue yjensercd (OpMHUPOBAHHMIO NMPOUYHBIX BBIUHMCIUTEIBHBIX HaBBIKOB,
BKJIIOYAIONIMX B ce0d  MCHOJb30BaHUE  pa3nu4HbIX  (popMm  3amucu
JNEUCTBUTENBHOTO YMCIIA, YMEHHE PALMOHAIBHO BBINOJIHATH JECUCTBUSA C HUMU,
7enaTh NPUKUIKY, OLEHUBATh pe3ynbrar. OOyuarouuecs: MoxydaroT HaBBIKU
NPUOMMKEHHBIX ~ BBIUMCICHHWM,  BBIMOJHEHUS  JEHCTBUH C  4YHCIIaMu,
3allMCaHHBIMM B CTaHIApPTHOM (opMe, HCHOJIB30BaHUS MaTeMaTHYECKHX
KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKCHUIA.

JInnna «YpaBHEHUs U HEPABEHCTBA» PEANM3YETCA HA NMPOTSHKEHUN BCETO
oOyueHusi B crapiledl IIKoJie, MOCKOJIbKY B KaXKIOM pasfesie MpOorpaMMbl
MPEeAyCMOTPEHO  pELIeHHWE  COOTBETCTBYIOIMX  3azad.  OOyuaroniuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAAMHU PELICHHUS LENbIX, pPalUOHAIbHBIX,
UppalOHaIbHbIX, TOKA3aTENbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX
YPaBHEHUH, HEPABEHCTB U UX cUCTEM. [lomydeHHbIe YMEHUS UCTIONB3YIOTCS MIPU
UCCIIEIOBAaHUM (PYHKIMH C TOMOILIBIO NPOU3BOIHOM, PEHIEHUH MPHUKIaJHbIX
3a/lay M 337a4 Ha HAXOXJEHUWE HauOOJbIIMX W HAUMEHBIIMX 3HAYCHUUH
byukiun. JlanHas coaepkaTenbHas JUHUS  BKIIOYaeT B ce0s  Takke
(dbopMUpOBaHHE YMEHUH BBINOJHATh pacdy€Tsl 1Mo (opmysinaM, npeodpazoBaHUs
LENbIX, PpAalMOHAIBHBIX,  HPPAUMOHAIBHBIX W  TPUTOHOMETPHUUYECKUX
BBIPQXEHHUI, a TakKe BBIPAXKEHHUM, COJIEp)KalIUX CTENeHH U JIOTapU(MBL.
bnarogaps m3ydyeHuro anreOpanueckoro mMaTepuaina MPOMCXOJIUT AaJbHEHIIee

pasBUTHUC  AJITOPUTMHUYCCKOI0O H a6CTp AKTHOI'O  MBINUJICHHA  y4YallUXCH,



(bopMHPYIOTCS HAaBBIKU JENYKTHUBHBIX PACCyXJIE€HUM, paOOThl C CUMBOJbHBIMU
(dbopmamu, IpeICTaBICHNS 3aKOHOMEPHOCTENW M 3aBUCUMOCTEN B BHJI€ PABEHCTB
U HepaBeHCTB. AnreOpa npesiaraet 3QpPeKTuBHbIC HHCTPYMEHTBI IJIs1 PEIICHUS
MPaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1ay, HArJISAHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK SI3bIKa HAYKH.

CopepxxarenbHo-MeToauYecKass JHUHUS «DYyHKIMKU U TpaduKu» TECHO
MEPEIUIETACTCS ¢ APYTMMH JIMHUSAMHU Kypca, IOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T TMOCIENOBATEIbHOCTh H3Y4YEHHs MaTepuana. M3ydeHue CTeneHHOH,
MOKa3aTeNbHOU, JIOTapU(MHUUECKOH M TPUTOHOMETPUUECKUX (PYHKIHMM, HUX
CBOMCTB U rpapuKoOB, UCTIOIb30BaHUE (DYHKUMN IS pEeIIeHuUs 3a7a4d U3 JPYruxX
y4eOHBIX MPEIMETOB U PEAIbHON KU3HHU TECHO CBSI3aHO KaK ¢ MAaTEMATHUYECKUM
aHAJIM30M, TaK U C PEIICHWEM ypaBHEHHU M HepaBeHCTB. [Ipu 3Tom Oosbioe
BHUMaHHE yaemsieTcs GOpMHUPOBAHHUIO YMEHHS BbIpakaTh GopMyIamMu
3aBUCHUMOCTH MEXIY PAa3jJuYHbIMU BEJIMYMHAMH, HCCIEIOBATHh MOJYYEHHBIE
byHkIuu, crpouth ux rpaduxd. Marepuan 3TOH coJepKaTeIbHONW JHUHUU
HalleJIeH Ha pPa3BUTUE YMEHUW U HABBIKOB, [O3BOJISIIOIIMX BBIPAXKATh
3aBUCUMOCTH MEXIY BEIMYMHAMHM B PAa3IMYHON (opMme: aHAIUTUYECKOH,
rpagpuyeckoii u crnoBecHOM. Ero wu3ydeHue cmnocoOCTBYeT pPa3BUTHUIO
ANTOPUTMHYECKOTO MBIIUICHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3AIl1H,
HCIIOJIb30BaHUIO AHAJIOTHH.

ConepxartenbHasd nuHus «Hauana MaTeMaTH4ecKoro aHajin3a Mo3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYyr KaK MaTEMaTHYE€CKUX, TaK WU MPHUKIATHBIX
3a1a4, JOCTYMHBIX OOYYaloIMMCS, y KOTOPBIX TMOSIBISETCA BO3MOXHOCTD
UCCJIeIOBAaTh U CTPOUTH Tpaduku (yHKIMHA, OMpeNeisTh MX HauOOJbIINE U
HaUMEHBIITNE 3HAYCHUS, BEIYUCIISITE TUIOMAad GUTYP U 00BEMBI TEJl, HAXOAUTh
CKOPOCTH U YCKOpPEHHUS mpoueccoB. JJaHHas coaepkaTenbHas JIMHUS OTKPbIBAECT
HOBBIE BO3MOXHOCTHM TOCTPOEHHS MAaTEMaTUYECKHX MOJENIEN peaabHbIX

CHTyaHHﬁ, HaXOXACHUS HAWJIYUHICTO PCIICHUSA B IPHUKIAAHBIX, B TOM YHCIJIC



COLIMAJIbHO-OKOHOMHYECKUX, 3a/1ayax. 3HAKOMCTBO C OCHOBaMu
MaTeMaTHYeCKOr0  aHajii3a  CIOCOOCTBYET  pa3BUTHIO  aOCTPaKTHOTO,
(hOpMaNIbHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHHS, OPMUPOBAHUIO YMEHUI
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MATEMAaTHKA B HayKe, TEXHHKE U
uckycctBe. OOydJarompecs y3HalOT O BBIIAIONIMXCSA Pe3yibTaTaX, MOJTyYEeHHBIX
B XO/I€ Pa3BUTUS MATEMATHKU KaK HAyKH, U KX aBTOpax.

CopnepxarenbHO-METOAUYECKass JMHAS «MHOXECTBA H JIOTHKa» B
OCHOBHOM  TIOCBSIIIIEHA  dJJIEMEHTAM  TEOPUU  MHOXKECTB. TeopeTuko-
MHOXXCCTBEHHBIC TIPEJICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJbHOMN
MaTEeMaTUKU U TpeJIararoT HanOoJiee YHUBEPCAIBHBIN SI3bIK, 00HEIHHSIIONTUI
BCE pas3lenbl MaTeMaTUKH M €€ TNPUIIOKEHHM, OHU CBSA3BIBAIOT pa3HbIE
MaTeMaTU4YeCKHe JUCIHWIUIMHBI B eauHOoe 1enoe. IloaToMy BakHO JaTh
BO3MOXKHOCTh ~ IIKOJIBHUKY TOHUMAaTh TEOPETHKO-MHOXKECTBEHHBIH  SI3BIK
COBPEMEHHOW MaTeMaTHUKH M HCHOJb30BaTh €ro JUJIsi BBIPAKEHUS CBOUX
MBICJIEH.

B kxypce «Anrebpa n Hayansa MaTEMaTHYECKOTO aHAIU3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTEMaTHYCCKOTO MOCIUPOBAHUSA, KOTOpPHIE IPU3BAHBI
chopMHpOBAaTh HABBIKM TOCTPOCHUS MOJIETICH  pEaNbHBIX  CUTYaIlui,
UCCJIEIOBaHUST JTUX MOJIeJIed C TMOMOUIBI0  ammapata anredpbl U
MaTEeMaTUYECKOTO aHaJIM3a M MHTEPIPETAIINN TTOTYYEHHBIX PE3yIbTaToB. Takue
3a/laHus BIUICTEHBI B KaXKIBIM M3 pa3lIeIOB MPOTPaMMbl, MOCKOJBKY BECh
MaTepHall Kypca IUPOKO MUCITONIB3YETCS JUIsl PEIICHHs TPUKIaIHBIX 3a1a4. [Ipu
pEIICHUN  pEaNbHBIX  MPAKTHUECKUX  3a7ad  ydJalmuecs  Pa3BHUBAIOT
HAO0JIIOIaTeNTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh aHAJIOTHUIO, 0000IaTh U KOHKPETU3UPOBATh MpPoOOJEMYy.
JlesiTenbHOCTh 110 (POPMUPOBAHUIO HABBHIKOB PEIICHHS TMPUKIATHBIX 3a/1a4
OpraHu3yeTcsi B MpOIEcCCe M3YyUYEHHs] BCeX TeM Kypca «Airebpa M Hauaia

MAaTEMATHYCCKOI'O aHaJInu3a».



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B ydeOHOM muiaHe Ha W3ydyeHHE Kypca aiareOpbl U Hadall MaTEeMaTUYeCKOTO
aHanm3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Heaenmto B 10 kimacce u 3 yaca

B Henento B 11 kitacce, Bcero 3a jBa rojaa o0ydeHust — 167 gacos.



COIEPKXAHUE YYEBHOTI'O KYPCA

10 KUIACC

Yucaa v BBIYUCTCHUSA

Pannonanbsabie yncina. OObBIKHOBEHHBIE U JIECATUYHBIE IPpOOU, TPOLIEHTHI,
OeckoHeUHbIE Tepuoanyeckue aApobu. Apudmernyeckue omnepanuu ¢
palMOHAIIBHBIMUA ~ YHUCJIaMH,  [PeoOpa30oBaHMsI  YMCIOBBIX  BBIPAKECHUM.
[Ipumenenue apoOel W MNPOUEHTOB [Jsl pELIEeHUs NPHUKIAJHBIX 3aJad W3
Pa3IMYHBIX OTPACJIEH 3HAHUM U PEATbHOU KU3HU.

JlelictBUTENbHBIE 4YHcCila. PanuvoHanbHbIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckre omnepanuu ¢ JCUCTBUTENIbHBIMU uyuciaaMu. [IpubnmkEéHHbIe
BBIUHCIICHUS, IPaBWIA OKPYIVIEHUs, NPUKUIAKA MW OLEHKA pe3yJibrara
BBIYMCIICHUN.

Crenenp ¢ wnenbiM mnokazareneMm. CranpaptHas ¢opma 3amucu
neicTBuTeNbHOr0 uncna. lcnonb3oBanue mnonxondmed (HOpMbl  3amUCU
JNEUCTBUTENBHBIX YUCEN IS PEIICHUS NPAKTHYECKUX 3a4a4 U MPEACTABIICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypalnbHOM  cremeHu. [ledicTtBus ¢
apu(pMeTHYeCKUMU KOPHSIMHU HATYpPaJIbHOMN CTETICHHU.

CuHyCc, KOCHMHYC W TaHI€HC YHCIOBOIO aprymeHTa. ApKCHHYC,
APKKOCUHYC, APKTAHIE€HC YMCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHbBIE TPEOOPA3OBAHUS.

[IpeoOpa3oBanrie =~ TPUTOHOMETPUYECKUX  BbIpakeHUH.  OCHOBHBIC
TPUTOHOMETpHUECKHE HOPMYIIbI.

YpaBHeHHE, KOpEHb ypaBHEHUsA. HepaBeHCTBO, pelIeHHE HEpPABEHCTBA.

Metona nHTEpPBAJIOB.



Pemenue nensix U JpoOHO-pallOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHUM U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUH M HEPABEHCTB K PEIICHHI0 MaTEeMaTHYECKUX
3a/1a4 ¥ 337]a4 U3 pa3IMuHbIX 00JIacTell HAYKU U PEAIbHOM KU3HU.

DOyHKUNH U TPaPuku

OyHkuus, cnocoObl 3amanus QyHkuuu. ['paduk QyHkuuu. BzanmHO
oOpaTHbIe (PYHKITUH.

OO6nactp onpeneneHus 1 MHOKECTBO 3HaUeHU QpyHkuuu. Hynu dyHkumm.
[IpomexyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

CrenenHas GyHKIUS C HATYpaJIbHBIM U LIEJIBIM MOKa3aTeneM. E€ cBolicTBa
u rpaduk. CBolicTBa U rpauK KOPHS n-OM CTENEHHU.

TpuroHomerpruyeckas OKpYKHOCTb, ONpPEACIICHHE TPUTOHOMETPUUYECKUX
(GYHKIUI YUCIOBOTO apryMEHTa.

Havana mareMaTH4eCcKOro aHAJIN3a

ITocnenoBaTenbHOCTH, CIOCOOBI 3aJlaHUs MMOCJIEJOBATEIILHOCTEM.
MOHOTOHHBIE MOCIIEIOBATEIBHOCTH.

ApudpmeTrnueckass U reoMeTpuueckas — mporpeccud.  beckoHeuHO
yObIBatoiasi reomerpudeckas nporpeccusi. Cymma OECKOHEUHO YObIBaroIlen
reoMeTpuieckor nporpeccur. Gopmyna ClI0KHBIX MPOLUEHTOB. Vcnons3oBanue
IIPOTPECCUM ISl PELLICHUS] pEaIbHBIX 33]1a4 MPUKIIAHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHo»xecTBO, onepalu HaJ MHOXecTBamu. [uarpammsl Diinepa—BeHHa.
IIpuMeHeHne TeOpETUKO-MHOKECTBEHHOIO anmnapara il ONMCAHUS PeabHBIX
MPOLIECCOB U SIBJICHUM, TPU PELIEHUH 33]1a4 U3 APYTUX YUeOHbIX MPEIMETOB.

Onpez[eneHI/Ie, TCOpCMaA, CIICACTBUC, TOKA3aTCIbCTBO.

11 KITACC



Yucaa 1 BBIYUCTCHUSA

HarypanbHbie u nensie yncina. [Ipu3Haky 1eIMMOCTH LENBIX YHCEL.

CrteneHb ¢ pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncina. JleciTHUHbIC U HATYpaIbHbIE JTOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBanHue BbIpaXEHUM, COEepKALUX JTOTapU(PMBbI.

[IpeoOpazoBanue BbIpaXKEHUM, COACPKAIMUX CTEMEHU C palMOHAIbHBIM
IIOKA3aTEIIEM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHUS U HEPABEHCTBA.

Jlorapumuyeckue ypaBHEHUS! 1 HEPABEHCTBA.

CuctemMbpl JIMHEWHBIX ypaBHEHWW. PelleHne mnpukiIagHeIX 3a4ad ¢
IIOMOLIBIO CUCTEMBI JINHENHBIX YPAaBHEHUM.

CucreMbl M COBOKYITHOCTH PAL[MOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHenne ypaBHEHMH, CHUCTEM M  HEPAaBEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3alad M 3ajad W3 pa3IudHbIX 00JacTel HayKu U peajbHOU
KU3HU.

DYyHKIUU U TPaPUKH

Oyukuus. Ilepuognueckue ¢yHkuuu. [IpoMeKyTKM MOHOTOHHOCTHU
¢byskuuu. MakcuMyMbl 1 MUHUMYMbl pyHKIuu. HanOosnbliee 1 HauMeHbLIee
3HaYeHHe (PYHKIIMU HA IPOMEXKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U TPAPUKH.

[loka3zaTenbHas u Jorapupmuueckas QyHKIHUH, UX CBOMCTBA U rpauKH.

Ucnonb3oBanne rtpadukoB GYHKIMNA IS PEIICHUS YpaBHEHUW U

JIMHEWHBIX CUCTEM.



Ucnonb3oBanue rpa@ukoB (YHKIUN A7 MCCIEAOBAHMS MPOLECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 337a4 U3 IPYTruX Y4eOHBIX
MIPEIMETOB U PEAIbHOM KU3HMU.

Hayana MaTeMaTH4eCcKOro aHajamu3a

HenpepriBable GpyHKIINH. MeTOT MHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[TpousBonnas ¢yHkiuu. ['eomeTpudeckuii W (PUBHYECKUA  CMBICI
ITPOU3BOTHOM.

[IpousBoanbie  snemMeHTapHBIX  GyHKIHA. Dopmynbl  HaXOXKACHUS
MPOU3BOAHON CYMMBI, POU3BEICHUS U YACTHOTO (QYHKIIUM.

[Ipumenenne MpoN3BOAHON K MCCIEAOBAHUIO (QYHKIMIT HA MOHOTOHHOCTD
U DJKcTpemMyMmbl. HaxokneHue HaumOOJbIIEro W HAWMEHBIIETO0 3HAYCHUS
(yHKLIHMH Ha OTPE3KE.

IIprMeHenne npoU3BOAHOM U1 HAXOXKIACHHS HAWIIy4dIlIEero pEelIeHUs B
OPUKIAIHBIX 3aJadax, g ONPEACIICHUS CKOPOCTH IMpOLEecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia mepBoOOpa3HBIX.

Wurerpan, ero reoMerpuuyeckuid U (Qu3nyeckuil cmbici. Brruncienue

uHTerpana no gpopmyne Herorona—JleiiOnuna.



ININTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne yueOHoro mnpenmera «MartemaTukay IOKHO OOeCleunBaTh
JOCTH)KEHHE Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUS — CIASAYIONIAX
JUYHOCTHBIX,  METAlpPEeJAMETHBIX HM  MPEAMETHBIX  00Opa30BaTeIbHBIX

pEe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPAMMbl Y4YEOHOTO IpeaMeTa
«MareMaTuka» XapakTepUu3yrOTCs:

I'paxx1anckOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBHIO TIPAXKJAHCKOW MMO3UIMKU  OOydYaromierocs: Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIIECTBA, NMPEACTABICHUEM
O MaTeMaTH4YECKMX OCHOBaX (YHKIMOHUPOBAHUS PA3IUUHBIX CTPYKTYD,
SBJICHUM, TPOIEAYp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHUEM B3aUMOJIEUCTBOBATh C COLMAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
ux QYHKIUSIMHA U HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO ~ POCCUMCKOM  TPaKJAHCKOW  MJIEHTHUYHOCTH,
YBQ)XXEHHUS K MPOILIIOMY M HACTOSIIEMY POCCUUCKONW MAaTE€MAaTUKH, IEHHOCTHBIM
OTHOLIEHHEM K JIOCTHXKEHHSIM POCCUUCKHX MAaTEMaTUKOB MU POCCUUCKON
MaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAHUIO ATUX JIOCTHXKEHUM B JIPYTUX
HayKax, TEXHOJIOTHX, c(hepax SIKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HApo/a;
c(hOpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEICHHS,

CBs3aHHOI'O C MMPaKTHYCCKHUM IMPUMCHCHUEM ,ZIOCTI/I}KCHI/Iﬁ HaYyKU 151



JESTENbHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTONYUBOIO OYAyIIETO.

DcTeTnYecKoe BOCIIMTAaHUE:!

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKJIHOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, pEIIEHU, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTbI0 K MATEMAaTHUYECKHUM  acCleKTaM pa3JIMYHbIX BHUJOB
HCKYCCTBA.

Pur3nyecKkoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHUS NPUMEHSATh MaTeMaTUYECKHME 3HAHUSA B
MHTEpecax 30poBOro U 0Oe3omacHOro oOpaza KU3HH, OTBETCTBEHHOI'O
OTHOUIIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MHTAaHHE, COATAHCHUPOBAHHBIN
PEXUM 3aHATHIA U OTIBIXA, PEryJsipHas pU3nUecKasi akTUBHOCTD); (PU3NYECKOTO
COBEPILIECHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
JEeSITENbHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HaHUEM LIEHHOCTH TPYAOII00US; HHTEPECOM K
paznuyHbIM  cpepaM  NpodecCHOHATbHON  AESTENbHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymel mnpodeccun M pealn30BBIBATh COOCTBEHHBIC >KMU3HEHHBIC IJIAHBI,
FOTOBHOCTBIO U CIOCOOHOCTHIO K MATeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELLICHUHU MTPAKTUYECKUX 3aJ1a4 MaTeMaTUYECKON HalpaBJIEHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:!

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKON KyIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  MPOIIECCOB HA  COCTOSIHUE MPUPOJHOM U
COLIMAJIBHOM CpEelbl, OCO3HAHMEM TIJIO0AIBHOIO XapaKTEpa HKOJIOTHYECKUX

HpO6JI€M; OpI/ICHTaHI/Ieﬁ Ha TIPUMCHCHHC MATCMATHYCCKUX 3HAHUU JIIsA



pelieHus 3a1a4d B 00JJaCTU OKPY>KAIOIIEeH cpeibl, MJIaHUPOBAHUS MOCTYNKOB U
OLICHKHM MX BO3MOXHBIX ITOCIEACTBUM I OKPYKAIOIIEN CPEIbI.

[{eHHOCTH HAYYHOTO ITO3HAHUSL:

c(hOpMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH H OOIIECTBEHHOW MPaKTUKH,
NOHMMaHUEM MaTEMaTUYECKON HayKH Kak cepbl YEIOBEUECKON J1eITeNbHOCTH,
ATAIlOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIA Pa3BUTUS LMBWIM3ALHH; OBJIAJICHUEM
SA3bIKOM MATEMATUKH U MATEMATUYECKOU KYJIBTYPOW KaK CPEICTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBJISITH TPOEKTHYIO U  HCCIEN0BATENBCKYIO

ACATCIBbHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yIbTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO ITpeaMeTa
«MaremMaTnka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HABAMEIbHBIMU  OClCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmsUus MU, YHUBEPCANbHbIMU PecYIAMUBHBIMU OeUCTBUIMU.

1) Vnueepcanvnvie noznasamenvuwvie Oeiicmseus, obecneuusarom
Gdopmuposarue 06A3068bIX KOSHUMUBHBIX NPOYECco8 obyuarwuxcs (oceoenue
Memo008  NO3HAHUSL  OKpYJcarouje20  Mupa,  HpuMeHeHue  102U4eCKUx,
ucciedosamenbcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBple noruyeckue AeMCTBUS:

e BBISABIIATH u XapaKTepHu30BaTh CYIIIECTBCHHBIC MIPU3HAKH
MaTeMaTHYeCKUX OOBEKTOB, MTOHSATUM, OTHOIICHUN MEXy MOHSITHSIMU,
dbopMynrpoBaTh OTIpeICICHUS TIOHSTHIA, yCTaHaBJINBATh
CYIIECTBEHHBIM MpHU3HAK KJIacCU(UKAIIMU, OCHOBAHUS 11 000OIICHHS

Y CPaBHEHMS, KpPUTEPUHU MPOBOAMMOIO AaHAIIN3A;



BOCIIPUHUMATh, (QOPMYJIHPOBATH W NPeoOpa3oBbIBATh CYKICHUSA:
YTBEPAUTEIbHBIE U OTPHUIATE/IbHBIC, CIUHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBIISIT ~ MaTEMaTHYCCKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npotuBopedrss B ¢akTax, MAHHBIX, HAOTIOJEHUSX W YTBEPKICHUSIX;
npeajaratb ~ KpUTEPUU IS BBIABJICHHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMH;

JIeNaTh BBHIBOJABI C HCIIOIH30BAHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
NPOBOAWTH  CAMOCTOSITENILHO  JOKa3aTelbCTBA  MaTeMaTHYECKUX
yTBEpKIEeHUW  (IpsiMple U OT  MPOTUBHOIO),  BBICTPAWBATH
apryMEHTAIlMI0,  MPUBOAUTH  TPUMEPBI WU KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

BBIOMpaTh CIOCo0 pelieHus y4eOHOUM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUsS, BBHIOMPATh HAWOOJIee MOAXOIANINN ¢ Y4ETOM

CaMOCTOSITENIHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBaTebCKUe JEHCTBUS:

WCIIOJI30BaTh  BOMPOCHI  KaK  HCCIEAOBATEIbCKUN  WHCTPYMEHT
NO3HaHUs, (HOPMYJIUPOBATH BOMPOCH], (DHUKCUPYIOIIHE IPOTHBOPECYUHE,
mpo0JeMy, yCTaHABIUBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HUIIUI0, MHEHHUE,

IPOBOJUTh  CAMOCTOSITEIPHO  CIUTAHMPOBAHHBIH  SKCIICPUMEHT,
WCCJICIOBAHNE TIO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro
o0beKTa, SBJCHUSA, IMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMH, SIBICHHUSIMHU, TPOIECCAMU;

CaMOCTOSITCIbHO  (hOPMYJIMPOBATh  OOOOIICHWS ¥  BBIBOJABI 11O
pe3ynbTaTaM IMPOBEAEHHOTO HAOJIOJCHUS, MCCIICIOBAHUS, OIICHHBATh

JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;



IMPOTrHO3UPOBATH BO3MOKHOC PA3BHUTUC IIPOLCCCA, 4 TAKIKC BbIABUI'ATb

MMPCAITOJIOKCHHA O €0 PAa3BUTHH B HOBBIX YCJIOBUAX.

PaGota ¢ undopmarnueii:

BBISIBJISITH Ae(UIIMTHI UHGOPMAIUHU, TAHHBIX, HEOOXOAUMBIX JIJIsI OTBETA
Ha BOIIPOC U ISl PEUICHHUS 3a/1a4H;

BbIOMpaTh MHOOpPMAIMI0O W3 HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CHUCTEMaTU3UPOBATh 151 MHTEPIPETUPOBATH
UHGOPMAITUIO PA3IUYHBIX BUAOB U (POPM IIpeICTaBIICHNUS,
CTPYKTYpUpPOBaTh HH(POpPMALMIO, MPEACTABIATH €€ B Pa3IUYHBIX
(dopmax, WILTIOCTPUPOBATH TpapUIECKH;

OLICHUBATh  HAA&KHOCTh  MHPOPMAIMM MO  CAMOCTOSITEIHHO

c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) VYuusepcanvhvie KomMMmyHukamueHwvle Oelicméus, o0becnedusaom

C@OpMMpOGdHHOCWlb COUUAIbHBIX HABBLIKOB 06yqai0u;uxc;l.

OO01ienue:

BOCHIPUHUMATh U (HOPMYIUPOBATh CYXKICHHS B COOTBETCTBHUU C
YCIOBUSIMH M TICJISIMH OOIICHUS; SCHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M THMCHMEHHBIX TEKCTax, JaBaTh
MOSICHEHHS 10 XOJly PEIICHHS 3aJayd, KOMMEHTHPOBATh MOJYyYCHHBIN
pe3yJbTar;

B XoJie 0OCYXKIeHHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIacMOit
TEMBI, TTPOOJIEMBI, peIIaeMOl 3a7a4d, BHICKA3bIBATh WJICH, HAIICJICHHBIC
Ha TIONCK PENICHUS; COMOCTABISATh CBOM CYXACHHUS C CYXICHUSIMH
JIPYTUX YYaCTHUKOB JHajiora, OOHApY>KHMBaTh Pa3IMuMe U CXOICTBO
MO3UIMHI; B KOppeKTHOU (opMe (opMynaupoBaTh pa3HOIIACHS, CBOU
BO3PaKCHHUS;

NPEeACTaBISATh  pe3yJbTaThl  PEIICHHS  3ajJaud, OSKCIIEPUMEHTA,

UCCJIEOBAHMS, MPOEKTa; CAMOCTOSATEIbHO  BbBIOMpaTh  (opmat



BBICTYIIUICHUA C y‘IéTOM 3aJa4 IPC3CHTAIUU U 0COOeHHOCTEH

ayJIUTOPHH.

CoTpyITHUYECTBO:

3)

NOHMMaTh W  HMCIOJB30BaTh  MPEUMYINECTBA  KOMaHIHOH U
WHIUBUyTBHOW pabOThl MPU PENICHUH YYEOHBIX 3aj]a4; MPUHUMATH
IeJdb COBMECTHOM  JIESITENIbHOCTH, IUIAHUPOBATh  OPTraHU3AIUIO
COBMECTHOM paboOThl, pacnpeacsisiTh BUIbI pabOT, I0roBapUBaTHCH,
o0cyXJaTh TMpollecc | pe3yabTaT padoThl; 00001IaTh MHEHHS
HECKOJbKUX JIFOACH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTbl (00cyxkaeHus, oOMeH
MHEHUH, «MO3rOBBI€ IITYPMbDY M WHBIC); BBINOJIHATH CBOI YacCTh
paboTBl M KOOPJIWHHUPOBATh CBOW JCHCTBUSA C JPYTHMH YJICHAMHU
KOMaH/Ibl; OIIEHUBATh KA4€CTBO CBOETO BKJIa/Ja B OOIIMNA MPOIYKT IO
KpUTEPUSIM, CHOPMYITHUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUSI.

Yuusepcanonvie  pecynamuemnvie  Oeiicmeus,  obecneuugarom

¢0pMup06aHue CMbBICII06bIX YCMAHOBOK U HCUZHEHHBLIX HABBLIKOB TUHYHOCNIU.

Camoopranuzanusi:

COCTaBJIATh TUIAH, aJTOPUTM PEIICHUS 3a7a4d, BBIOUPATH CIOCOO

peuicHusa ¢ y‘léTOM HMCHOIMUXCA PCCYPCOB H COOCTBEHHBIX BOBMO)KHOCTeﬁ,

apryMEHTUPOBAaTh M KOPPEKTHPOBATH BapUaHThl PELIEHUN C YYETOM HOBOWU

uHdopmaIuu.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMH I103HABATEIbHOW pe(IEeKCHH KaK OCO3HaHHUS
COBEpPIIAEMBIX  JEWCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pE3yJIbTAaTOB; BIAJNETh CIHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ysbTaTa pelIeHUs] MaTEMaTUYECKOM 3a/1a4H;

IPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPU pPELICHUU

3aJlauv, BHOCHUTb KOPPCKTHBbBI B [JACATCIBHOCTL Ha OCHOBC HOBBIX



00CTOSITENBCTB,  JAHHBIX, HAWJCHHBIX  OMIMOOK,  BBISBJIEHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBUE pE3yJbTaTa 1M U YCIOBUAM, OOBSICHSTH
NPUYUHBI JOCTHXKEHUS UM HEIOCTHXKEHUS PE3YJIbTATOB JICSITEIIbHOCTH,

HaxXOJIUTh OMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne y4yeOHOTO Kypca «Anredpa M Hayajga MaTEeMaTUYECKOTO
aHaNKM3a» Ha YPOBHE CpPEAHETO OO0IIero oOpa3oBaHUS OJDKHO OOECTeYrBaTh

JOCTMIKCHHUC CIICAYIOMUX ITPCAMCTHBIX O6pa?>OBaT€J'IBHBIX PE3YJILTATOB:

10 KUIACC

Yucsia ¥ BIYMCICHUSA

OnepupoBaTh NOHATUSAMHU: PALMOHAIBHOE W JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI M IECATUYHAs JPOOb, IPOLEHTHI.

BommonHsaTe  apudpmeTHueckue  onepaluM € palMOHAIbHBIMHU U
JNEHCTBUTEIBHBIMU YHCIAMHU.

Bomonusate  npuOMMKEHHBIE — BBIYMCICHHUS,  UCIOJB3Yys  IpaBUIIa
OKPYIJICHMS], 1eJaTh IPUKUIKY U OLIEHKY pe3yibTaTa BEIYACICHUN.

OnepupoBaTh NOHATUSMU: CTENEHb C LEJIbIM MOKa3aTesieM; CTaHAapTHas
dbopma 3amucu JEHCTBUTENBHOTO YHWCIA, KOPEHb HATYypaJbHOM CTENEHHU;
UCIIOJIB30BaTh MOJAXOALIYI0 (OpMYy 3aluCU JACUCTBUTENBHBIX YUCET IS
pELIeHNs NPAKTUYECKUX 3a7a4 U IPEACTABICHUS TaHHbIX.

OnepupoBaTh MHOHATHAMU: CHHYC, KOCHHYC M TaHI'€HC IIPOU3BOJIBHOIO
yIjla; MCHOJb30BaThb 3alKMCh MPOM3BOJBHOIO yrjia uepe3 oOpaTHbIE
TPUTOHOMETpHUUYECKUE QYHKIUU.

YpaBHeHUs U HEPABEHCTBA



OnepupoBaTh MOHATUAMM: TOXKAECCTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE,
palroOHAaJIBHOE, MppanroHaIbHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPHYECKOE YPABHEHUE;

BoInonHATh peoOdpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUI U pelaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoimonHATe peoOpazoBaHus LENbIX, PallMOHAIbHBIX U UPPALMOHAIBHBIX
BBIDOXKEHH M pemarb OCHOBHbIE THINbl LEJIbIX, pPaUUOHAIBHBIX U
VPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHsATh ypaBHEHUS U HEpPABEHCTBA MJisi PEIICHHS MaTEMaTHYECKUX
3a/1a4 ¥ 3a7a4 U3 pa3IMuHbIX 00J1acTell HAYKU U PEAIbHOM KU3HU.

MonenupoBaTh peanbHbIE CHUTyallMM Ha $3bIKE anredpbl, COCTABIATH
BBIDOKEHUSI, YPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 3aJaud, MCCIEIOBATh
MOCTPOCHHBIE MOJIENIN C MCTIOIb30BAaHUEM alllapara aiareopsbl.

DOyHKUNHA U TPaPuku

OnepupoBaTth MNOHATUSAMH: (PYHKIUSA, CHOCOOBI 3anaHud (PyHKIMH,
00JacTh OmpeneNieHuss U MHOXECTBO 3HaueHMi (GyHKIMH, Tpaduk (QyHKIUH,
B3aMMHO 0OpaTHBIC PYHKIIUH.

OnepupoBaTh MNOHATHUAMHU: YETHOCTh M HEYETHOCTh (YHKLUWHU, HYIU
(GYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 715 pelIeHUs YPABHEHUH.

Crpouth u uHTaTh TpaQUKU JHHEHHOW (QYHKIHH, KBaJAPATUIHOU
(GyHKLIMH, CTETIEHHON (QYHKLIUU C UEIbIM IMOKA3aTEIEeM.

Ucnonp3oBath Tpaduku (YyHKIUH a1 WCCICAOBAHHS TIPOIECCOB U
3aBHCUMOCTEH MpHU pEeIIeHUH 3a1a4 U3 JPYTUX YUEOHbIX NIPEAMETOB U peaabHOU
’KU3HU; BbIpaXKaTh (OpMyIaMu 3aBUCUMOCTH MEXKy BEJIMYMHAMU.

Havana mareMaTH4eCKOro aHAJIN3A

OneprpoBaTh NOHATUSMU: IOCJIEIOBATENIBHOCTb, apudMeTrndyeckas u

reoMeTpuyecKas Mporpeccuu.



OnepupoBaTh MOHATUSMU: OECKOHEYHO YOBIBaIOIIasi TI'€OMETpUYECKast
nporpeccusi, CcyMmma OECKOHEUHO yObIBaloIel reOMETPUUYECKOM MPOrPECCUM.

3a/1aBaTh MOCJIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcrnonp30BaTh CBOWCTBA TOCIENOBATENBHOCTEM W MOPOTPECCUM IS
pELICHUs PEANTbHBIX 33/1a4 ITPUKIAJHOIO XapaKTepa.

MHoxecTBa U JIOTHMKA

OnepupoBaTh NOHATHUSIMU: MHOXECTBO, ONIEPALIMU HAJl MHOKECTBAMMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Uil ONUCaHUs
peanbHBIX MPOIECCOB W SIBIICHWM, MPU PEIICHUHU 3a7ad U3 JAPYrUX YYEOHBIX
MPEIMETOB.

OnepupoBaTh  MOHATUSIMHU:  OINpEIEICHUE, TEOpeMa,  CIEACTBHUE,

JOKa3aTCJIbCTBO.

11 KIIACC

Yuciia 1 BBIYUCJICHUSA

OnepupoBaTh MOHATUAMU: HATypajlbHOE, LEJIOE YHUCIO; HUCIOJIb30BATh
MPU3HAKKA JEJIMMOCTH UEJbIX YHCEJ, pPA3JI0kKEHHE YHuCIa Ha IPOCTHIC
MHOKHUTENH JJIsl PEUICHUS 3a/1a4.

OrniepupoBatTh MOHITUEM: CTETICHb C PAIMOHATBHBIM MTOKa3aTEJIEM.

OnepupoBath NOHATUSAMU: JIOTapU(PM YUCIIA, AECITUYHBIE U HATypaJbHbIC
orapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumensaTh cBOiCTBa CTeNeHW Mg MPeoOpa3oBaHUsl BBIPAKECHMIA,
ONEPUPOBATH MOHATHUSIMH: MOKA3ATEIBbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh

OCHOBHBIC THUIIBI I10Ka3aTCJIbHBIX ypaBHeHHﬁ N HCPAaBCHCTB.



BoinonuaTe npeoOpa3oBaHusl BBIPAXKEHHUH, COAEpX AIIUX JOrapuQMmsi;
ONEpUPOBaTh MOHATUSAMU: JIOTAPU(PMHUECKOE YpaBHEHHE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonute perieHus: npocTeHImX TPUrOHOMETPUUECKIUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHHI U €€ PEILCHHUE;
UCIIOJIb30BAaTh CHCTEMY JIMHEWHBIX YPABHEHUMN [JIs PEIICHUS MPAKTUYECKUX
3a/1a4.

Haxomute  pemieHnss  NOPOCTEUIIMX  CUCTEM U COBOKYIHOCTEM
palMOHANIbHBIX YPaBHEHUN U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHTyalldd Ha $3bIKE aireOpbl, COCTABIATH
BBIPA)KEHUS, YPaBHEHHs, HEPABEHCTBA W CHUCTEMbI [0 YCJIOBHUIO 3aJayd,
MCCJIEeI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM anmnapara aareOpsl

DOyHKUNHA U TPaPuKu

OnepupoBaTh MNOHATUSMU: TEpUOAUYECKas (YHKIMS, MNPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKH DBKCTpeMyMa (yHKUUH, HauOOJbIIee U
HauMeEHblllee 3HAa4eHHs] (DYHKUMHM Ha MPOMEXKYTKE; HCIOJIb30BaTh HUX MJIA
UCCIeI0BaHMs PYHKIMHU, 3aJaHHON TpaduKoM.

OnepupoBaTh NOHATUSAMU: TPAPUKU MMOKA3ATEIBHON, TOrapu(PMUUECKON U
TPUTOHOMETPUUECKUX (PYHKITNI; 1300paXkaTh UX Ha KOOPJAUHATHOM TUIOCKOCTHU
Y UCIOJIb30BaTh JJIs PEIICHHs YPAaBHEHUN U HEPABEHCTB.

N300paxkath Ha KOOPAWHATHOW IIJIOCKOCTH TpapuKd JTMHEHHBIX
ypaBHEHUH U UCMOJIB30BATh UX AJI PEUICHUS] CUCTEMbI TUHEHHBIX YPABHEHUH.

Ucnonp3oBath Tpaduku (YyHKIUH a1 WCCICAOBAHHS TIPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yUEOHBIX JTUCIUTUINH.

Havana mareMaTH4ecKOro aHajiu3a

OnepupoBaTh MOHATUSAMHU: HENpepbiBHas  (YHKUUSA; TMPOU3BOJHAs
(GyHKINH; UCTIONB30BATh T€OMETPUUECKUN U (PU3UUECKUN CMBICT MPOU3BOIHOMN

IJIL pCIICHUA 3a1a4.



Haxogute  mpou3BOAHBIE  AJIEMEHTAapHbIX  (YHKIMM,  BBIYUCIATH
MIPOU3BOJAHBIE CYMMBI, POU3BEIECHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh  NMPOM3BOAHYIO  JUISL  UCCleNOBaHUS  (yHKUMHM  Ha
MOHOTOHHOCTb M DJKCTPEMYMBI, INPUMEHATh PE3YJIbTAThl HCCIEAOBAHUA K
ITOCTPOCHUIO IPahUKOB.

Hcrnonb30BaTh MPOU3BOAHYIO JUIS HAXOXKIACHUS HAWIY4LIErO PEIICHHS B
IIPUKJIAJIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh NOHATUAMU: TNEpBOOOpa3Has M UHTErpal; MOHUMATh
reOMeTPUYECKUN U (PU3UUECKUI CMBICIT HHTErpaa.

Haxonute mnepBooOpa3Hble 3JIEMEHTapHbIX  (PYHKUWN;  BBIYUCIATH
uHTerpan o gpopmyine Herotona—JleiOnuiia.

Pewmars nmpukitagHele 3a1a4, B TOM YHCIIE COLMAIBHO-3KOHOMUYECKOTO U

Cl)I/IBI/ILIeCKOFO XapakTepa, CpcacTBaMu MaTCMATHYICCKOI'O aHaJIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoimnuecTBo yacos
o/ HanmeHoBaHue pa3ieiioB KonTpobHbIe TpakTiaeckne JIeKTPOHHBIE (HH(PPOBHIE)
U TeM IPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
n padoThI padoTsbI
MHoxecTBa
paloHaIbHBIX U Eub OK hitos://med
NEWCTBUTEIILHBIX YHCEIL. 14 1 nosmorexa 11 DS M.eC-
s00.ru/1568aba3
PannonanbHbie ypaBHEHUS
Y HEpaBEHCTBA
OyHKIMH U TpadUKH. Eub OK hitos://med
Crerens ¢ LelbiM 6 noanoreka 1 ps://m.ed-
s00.ru/1568aba3
MOKa3aTeieM
Apudmerndeckuii KOpeHb
N—OH CTEICHH. 18 | bu6mmoreka IIOK https://m.ed-
Hppanuonanbusie s00.ru/1568aba3
YpaBHEHUSI U HEPABEHCTBA
Copiysel Bu6 OK https://m.ed
TpuronomeTpun. Tpuronom 22 2 nosmoreka L SLEC
s00.ru/1568aba3
€TPUYECKUE YPABHEHUS
[TocnenoBatenbHOCTH U 5 bu6mmoreka IIOK https:/m.ed-
IPOTPECCUA s0o.ru/1568aba3
[ToBTOpEeHnue, 06061IeHNE, 3 bubnuoreka [{OK https:/m.ed-

cUCTeEMAaTHU3alusd 3HAaHUU

soo.ru/1568aba3
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11 KIIACC

KoauuyecTBo yacoB

Ne
o HaumeHoBaHue pa3jiesioB KoHTpobHbIe TpakTuueckue dyeKkTpoHHbIe (LM poBbLIE)
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoThI padoThI
Crenenb ¢ pallMOHAIBHBIM
MIOKa3aTeJEM. BuG OK hitos://m.ed
1 [TokazaTenpHas GyHKIHS. 12 1 nommoteka TIOK hitps://m.cd-
soo.ru/fl1c4afd
[Toka3zaTenbHbIE ypaBHEHUS
Y HEpaBEHCTBA
Jlorapupmuueckas
2 yuxms. 12 bu6mmoreka LIOK https://m.ed-
Jlorapudmuueckue soo.ru/fl1c4afd
YpaBHEHUS U HEPABEHCTBA
Tpuronomerpuueckue
3 GyHKIUU U UX TpaduKy. 9 ! bubmuoteka [{OK https:/m.ed-
Tpuronomerpuyeckue soo.ru/f11c4afd
HEpaBEHCTBA
4 [TpounsBogHasl. 24 ] bubmmoteka [{OK https:/m.ed-
IIpuMeHeHne TPOU3BOHOM soo.ru/fl11cdafd
5 WNuterpain u ero 9 bubnuoreka [{OK https:/m.ed-
NPUMEHEHUS soo.ru/fl1c4afd
. bu6mmoreka IIOK https:/m.ed-
6 C
MCTEMEL ypaBHEHHH 12 ! soo.ru/fl1c4afd
7 Harypasbable u niensie 6 bubnuoreka [{OK https:/m.ed-

qHucia

soo.ru/f11c4afd
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[ToBTOpeHue, 06001IEHNE,

cUCTeMaTHu3alus 3HaHUKI

15

bubmuoreka I{OK https://m.ed-
soo.ru/fl1cdafd
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