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IMMOSICHUTEJBbHAS 3AIINCKA

PabGouas mporpamma yuebHoro xkypca «Anredpa ¥ Havansa MaTeMaTH4eCKOTO
aHanuza» 0a3oBoro ypoBHs i oOyuarommxcs 10 —11 xmaccos paspaboTana Ha
ocHoBe DerepalibHOrO roCyIaPCTBEHHOI0 00pa30BaTENbHOIO CTAHAPTA CPETHETO
obmero oOpa3oBaHusi, C Y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
Ipe/bsBIsieMbIX K MaTeMaTHuecKoMy oOpa3oBaHMIO, U TpaJULUi POCCHHCKOro
oOpazoBanust. Peanmsanus mporpaMMbl oOeclieurBaeT OBJAACHHE KIHOUYEBBIMU
KOMITETCHIIMSIMUA, COCTABJISIONTAME OCHOBY JUISI CAMOPA3BHTHS U HEMPEPBLIBHOTO
o0pa3oBaHMsl, LIEJOCTHOCTh OOINEKYIbTYPHOIO, JMUHOCTHOI'O U MMO3HABATEIHLHOIO
Pa3BUTHS JINYHOCTH 00yUaAOLIHUXCS.

OEJU U3YHEHUS YYEBHOTI'O KYPCA

Kypc «Anrebpa v Havajga MaTeMaTHUYECKOTO AHAJIN3a» SIBIACTCA ONHUM M3
HamOojiee 3HAYUMBIX B MpOTpaMMe CTaplied IIKOJbI, IIOCKOJBbKY, C OJHOM
CTOPOHBI, OH oOecreurMBaeT MHCTPYMEHTANbHYIO 0a3zy Il M3y4YeHHs BCex
€CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYrOoH CTOPOHBI, (POPMUPYET JIOTHYECKOE M
abCTpaKTHOE MBIIIJIEHHE Yy4allluXCs Ha YpOBHE, HEOOXOIMMOM JJIsi OCBOEHHS
KypcoB HH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPHUH, CIIOBECHOCTH. B pamkax
TAHHOTO Kypca ydallhecs OBJaJEBAlOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTopast pOpPMYJIHPYET CBOH JOCTHIKEHNUS B MaTeMaTUUECKOH (hopMe.

Kypc anrebpsl U Hayasl MaTeMaTHYECKOr0 aHaJIM3a 3aKjIaIbIBAET OCHOBY JIJIsI
YCIENIHOTO OBJIAJIEHHs] 3aKOHAMU (DU3UKH, XUMHH, OHOJIOTUM, I[OHUMaHMs
OCHOBHBIX TEHICHIIMH OSKOHOMHKH U OOIIECTBEHHOM JKM3HH, I103BOJISAET
OPHEHTHPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO KCIIOJB30BATh WX B TOBCEJHEBHOH KM3HU. B TOXXe BpeMs oBajacHHE
aOCTpaKTHBIMU UM JIOTMYECKM CTPOTMMHU MAaTeMaTHYeCKMMHU KOHCTPYKIHUSIMHU
pa3BMBaeT YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH WCTUHHOCTD
YTBEPIKICHHUS, UCITOB30BaTh 0000IICHNEe U KOHKPETU3ALHUIO, abCTparupoBaHue
AHAJIOTHIO, (POPMHUPYET KPEaTHBHOE U KPUTHUECKOE MBILIICHKUE. B Xoae u3yducHus
anreOpbl M HayaJl MaTEMaTHYECKOro aHajiu3a B CTaplIeil IIKoJie ydalluecs
IOJYYalOT HOBBIA OIBIT pELIeHUs MPUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
[IOCTPOEHUS] MaTeMaTHYECKUX MOJIeJIel peallbHbIX CHUTYalluid W HHTepHpeTanuu
[OJIyYeHHBIX  pEIIeHHH, 3HaKOMsTCS ¢  NPUMEpaMH  MareMaTH4eCKHuX
3aKOHOMEPHOCTEH B TpHpPOJe, Hayke H B MCKYCCTBE, C BBIIAIOIIMMHUCST
MaTeMaTUYeCKUMU OTKPBITUSAMU U UX aBTOPAMH.

Kypc ob6namaeT 3HaYUTENIbHBIM BOCIUTATENIbHBIM IIOTEHLUAIOM, KOTOPbIN
peanmusyercs Kak uepe3 yueOHbIM MarepHal, CIOCOOCTBYIOIMH (HOPMUPOBAHHIO
HAYYHOIO MHUPOBO33pPEHUs], TaKk M 4Yepe3 CHeHU(PUKY ydeOHOH NesATeNbHOCTH,



TpeOyromeii CaMOCTOSATENIBHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIILHOU
KOHLECHTPALMY BHUMAHUS ¥ OTBETCTBEHHOCTH 3a MONYYECHHBIN Pe3yIIbTaT.

B ocnose MeTomuku oO0ydeHus anrebpe M HayamaM MAaTeMATHUYECKOTO
aHaJIU3a JIOKUT JESATENLHOCTHBIN IPUHIMIT 00yUYeHHSI.

Crpyxrypa Kypca « Anrebpa v Hayaiga MaTeMaTHUeCKOTO aHAIN3ay BKIKOUYAET
CIIEAyIOLIMe COJIepIKATETbHO-METOINYEeCKUe JUHUU: «Yucina W BBIYMCIEHUSY,
«DyHkuud M rpaQukny, «YpaBHeHHs W HepaBeHcTBay, «Hauwana
MaTeMaTUYeCKOTO  aHanu3a», «MHoXkecTBa ©  JIOTHKa». Bce OCHOBHBIE
COIEPXKATESILHO-METOJUUECKUE JIMHUM H3Y4alOTCsl Ha INPOTSHKEHHM JBYX JIET
o0y4eHus B CTapiiell LIKOJe, eCTECTBEHHO JOIOJHASA APYr APYra M IOCTENeHHO
HAChIIassCh ~HOBBIMM TeMaMH U pasjenamu. JlaHHbIM Kypc —sBusercs
MHTCTPATHBHBIM, IIOCKOJIBKY OOBenuHSET B cebe comepkaHne HEeCKOJILKHUX
MaTeMaTHYCCKUX TUCUUIUINH: alreOpa, TPUTOHOMETPHS, MAaTEMATHUECKUN aHaJIN3,
Teopust MHOXeCTB U Ip. [lo Mepe Toro kak ydamiuecs OBIameBaloT Bcé Ooiee
IIMPOKAM MAT€MATUYECKUM allapaToM, y HUX [OCIe0BATEIbHO (POPMUPYETCS U
COBEPUIEHCTBYETCS yMEHHE CTPOMTHh MAaTeMaTHYECKYI) MOJENb peallbHOM
CUTyallWd, TPUMEHATh 3HAHUs, IOJIy4YeHHBIE B Kypce «Asrebpa u Havana
MaTeMaTHIeCKOr0 aHaJIu3ay, I PELICHUs] CaMOCTOSITENBHO CPOPMYITUPOBAHHON
MaTeMaTHYECKOM 3a/1auH, a 3aTeM UHTEPIPETUPOBATD MOJYUCHHBIN pe3yIbTar.

CozepxarenbHo-MeToquuecKas JuHU «Uucioa U BBIYMCIEHHUS» 3aBEpPIIAET
(GopMHpOBaHKEe HABBIKOB HCIIOJIb30BAHUS AEHCTBUTENLHBIX YKMCENl, KOTOPOE ObLIO
Ha4yaTo B OCHOBHOM LikoJjie. B crapuieil mikosie oco6oe BHHMaHHE YIEISETCs
(OPMUPOBAHUIO TPOYHBIX BBIYUCIUTENLHBIX HABLIKOB, BKJIIOYAIOIAX B cebs
UCIIONIb30BaHUE PA3IUYHBIX (OPM 3alUCH NEHUCTBUTEIBHOIO YHCNIA, YMEHHE
palLMOHAIbHO BBINOJNHATh AEUCTBUSL C HHUMH, JAeNaTh NPUKUAKY, OLEHHMBATH
pesynbrar. OOyuaroiyecst IMOJy4alOT HABBIKM HPUONMKEHHBIX BBLIYMCIEHUH,
BBIIIOJIHEHUs JEWCTBUH C 4YMCIIaMH, 3allCaHHBIMH B CTaHJapPTHOW (opme,
UCIIOJIL30BAHMS MaTeMaTHYECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAKEHUH.

JInHus «YpaBHEHUS M HEPABEHCTBA» pPEANTU3yeTCsl Ha TMPOTSHKEHHH BCETO
o0y4yeHUs] B cTapiiedl IIKoje, IIOCKOJBKY B KaXXIOM pasfelie IIPOrpaMMbI
IPEAYCMOTPEHO pellleHHe COOTBETCTBYIOMMX 3ama4d. OOydaroluecs OBJIAJIEBalOT
pa3IMuHBIMM METOJIaMU pEIIeHUs LEJbIX, PAl[HOHAJbHBIX, HPPAlHOHAJIbLHBIX,
MOKa3aTeNIbHBIX, JIOTApU(OPMHUYCCKUX H  TPUTOHOMETPHUYECCKUX  YpaBHEHHH,
HEPaBEHCTB U uX cucteM. [lomydeHHbIe YMEHUS UCTIONB3YIOTCS ITPU UCCIICIOBAHUH
(yHKUMI C IMOMOINBIO MPOM3BOAHOM, pellleHuH MPUKIAJHBIX 3aJad M 3a4ad Ha
HAXO)K[IeHUEe HauOONbIIUX W HAUMEHBIIMX 3HaueHud GyHKuuu. JlaHHas
cofiep)KaTesibHas JIMHUSL BKIodaeT B cebs Takke (GOPMUPOBAHUE yMEHUA
BBITNOJHATL pacdéTsl 1Mo (opMmynaM, TpeoOpa3oBaHUs MEJBIX, PAIlHOHAILHBIX,
UPPallMOHATIBHBIX M TPUTOHOMETPHUCCKUX BBIPAXKCHHUH, a TakKe BBIPAKCHHH,



COAEpXKAIIMX CTEHeHH W Jjlorapu(mbl. braromapst u3ydeHuto anreGpandecKkoro
Matepuajla  TPOMCXOIOUT  HajbHEWINee  pa3sBUTHE  aITOPUTMHYECKOTO U

abCTPAaKTHOIO MbIIUTCHUs yYamuxcs, (POPMUPYIOTCS HABBIKY JeIYKTUBHBIX
paccyxneHudd,  pabOThl ¢  CHUMBOJBHBIMH  (OopMaMu,  IpelCTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE DaBEHCTB M HepaBeHCTB. Anrebpa
npejtaraeT  9(QQEeKTUBHbIE HHCTPYMEHTBI JUI pEINeHUs NPAKTHYECKHX U
CCTECTBEHHO-HAYYHBIX 3aJa4, HAIIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3BIKA HAYKH.

ComepxarenbHo-MeTopudeckas juHusg «DyHKIMM M TpadUKH»  TECHO
IIEPEIIETAETCs ¢ IPYTUMH JIMHUSAMHU Kypca, IIOCKOJIbKY B KAKOM-TO CMbBICJIE 3a0aéT
[10CJIEI0BATENILHOCTh U3YYEeHUSI Marepuarna. N3yuenue CTEINEHHOM!,
ITOKA3aTeIbHOH, JTIOrapu(h)MUIECKOH U TPUTOHOMETPHUECKUX (DYHKIMH, UX CBOHCTB
M TPa(UKOB, MCIOJIB30BaHAC (YHKIMH I PElIeHus 3a1ad U3 APYTHX yueGHbIX
IIPEIMETOB M PEallbHOM YKU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHaJIU30M,
TaK U C PEHICHHMEM YpaBHEHUW W HepaBeHCTB. [Ipu »ToM Gonbllioe BHUMAaHUE
ynensiercst (pOpMUPOBAHMIO YMEHHUsI BBIPAXKATh (POPMYJIAMH 3aBUCHMOCTH MEK]LY
PasIMYHBIMHM BCIIMYMHAMH, HCCIIEAOBATL IOJNyYEHHBIC (DYHKLWH, CTPOWTL WX
rpagukn. Marepualn 3Tol COfepIKATEeIbHOM JIHHUK HAlENIeH Ha Pa3BUTHE YMEHHIT
U HaBbIKOB, ITO3BOJISIOIIMX BbIpaXkKaTb 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
pasMYHON (popMe: aHaNUTUUECKOH, rpaduyeckoil u cioBecHOM. Ero msydeHue
CIIOCOOCTBYET ~pa3BUTHIO AITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000I1IeHHI0 1 KOHKPETU3AINH, UCIIOIb30BAHNIO aHAJIOTHH.

ConepxarenbHass guHUS «Havama MareMaTHUeCKOTO aHalW3a» I103BOJISET
CYLIECTBEHHO PACLIMPUTL KPYI KaK MaTeMaTU4eCKUX, TaK W MPUKIAIHBIX 3a]a4,
JOCTYIHBIX 00YUYarOIUMCs, Y KOTOPBIX IOSIBIISETCS BO3MOXKHOCTh UCCIEN0BATh U
cTpouTh rpaduknd (QyHKLIUH, ONpenessiTh WX HAWOOJLUIME M HAaUMEHbILHE
3HQUCHUS], BBIYMCIIATE IUIOWAAM (QUIyp U OO0BEMBI Tell, HAXOJHUTh CKOPOCTH M
YCKOpPECHHS TpOIEeCcCcOoB. JlaHHas conaep)kaTesbHasl JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHS MaTeMaTHUYECKUX MOJENEH peasibHbIX CHTYyalluH,
HaXOXJICHUSI HAMJIYyYIIEro pELIeHUs B IPUKIAIHBIX, B TOM YHCIE COLHMAILHO-
OKOHOMHYCCKHX, 3aaavax. 3HaKOMCTBO ¢ OCHOBaMH MaTCMaTH4YCCKOI'O aHaJin3a
CIIOCOOCTBYET Pa3BUTHIO abCTPAKTHOTO, (hOPMAaIbHO-IOMMYECKOTO U KPEaTUBHOIO
MBIIUICHHS, (OPMUPOBAHUIO YMCHHU pACIO3HABATL IIPOSBJIEHHUS 3aKOHOB
MaTeMaTUKK B HayKe, TEXHHKe U HcKycctBe. OOywarommecss y3HAIOT 0O
BBIJIAIOIIMXCS  pe3yJIbTaTaX, IIOJMYYEHHBIX B XOJE pa3BUTHS MaTeMATHUKU Kak
HAayKHU, U UX aBTOpax.

ConepxaresbHO-MeTo{UuecKast THHUS « MHOXKECTBA U JIOTUKA» B OCHOBHOM
IIOCBAILICHA  DJICMECHTAM  TEOPHUHM  MHOXECTB. [ €OpeTUKO-MHOYKECTBEHHbLIE
NPECTaBICHUS MPOHMU3BIBAIOT BECh KypC LIKOJBHOW MAaTEMaTWKH M IPearaioT



HanboJjiee YHUBEPCAIbHBIN SI3bIK, 0OBEAMHSIONUINMI BCE pas3/ielibl MATEMATUKN U €€
MPWIOKCHUH, OHHM CBSI3BIBAIOT Pa3HBIE MATEMATHYECKUEC MUCIMIUIMHBI B CAWHOC
nenoe. IloaTroMy BakHO AaThb BO3MOKHOCTb ILIKOJBHUKY ITOHMMATh TE€OPETUKO-
MHO>KECTBEHHBIM $SI3bIK COBPEMEHHOW MATEMAaTUKA M HCIIOIb30BaTh €ro il
BBIPKEHHUS CBOUX MBICIIEH.

B kypce «Anrebpa W Hayajla MaTeMaTHYECKOIO aHAJIM3a» IPUCYTCTBYIOT
Tak)ké  OCHOBBI ~MaTE€MaTHYECKOTO  MOJEIHMPOBAHHUSA, KOTOPBIC  ITPU3BAHBI
c(OpMHPOBATH HABBIKY MTOCTPOCHHUST MOJICNIEH pealIbHBIX CUTYAallWi, HCCIIEAOBAHUS
OTHX MOJeNIeld ¢ IMOMOIIBIO armapaTa airedpbl U MaTeMaTUYeCKOro aHalmsa H
MHTEPIPETALMU TIOJIyuYeHHBIX pe3ysbTaToB. Takue 3aJjaHus BILIETEHBI B KaX/ (bl
M3 Pas/IesioB IPOTrPaMMbI, TOCKOJILKY BECh MAaTEpUal Kypca IUPOKO HCIIONb3YeTCs!
IUIS pEIeHns] MPUKIaAHbIX 3aaa4. [Ipu pelenun peanbHbIX MPAKTHICCKUX 3aAad
yJaruecsl pa3BUBAIOT HaOIIONATENIBHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThes, KMCIIOJIB30BaTh AHAJOrHI0, 0000IIaTh M KOHKPETHU3UPOBATH
npobiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUs MPUKJIAJHbIX
3a]1a4 OpraHM3yeTcs B MPOIIECCe M3YYeHHs BCeX TeM Kypca «Aunrebpa v Havana
MaTEeMaTHYECKOTO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4eOHOM IUIaHe Ha H3y4eHHWe Kypca anreOppl M Hadyal MaTeMaTH4ecKoro
aHainu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 Yaca B Hejemo B 10 kiacce u 3 yaca B
Hepeto B 11 kiacce, Bcero 3a jBa rojia ooyuaenus: — 170 yacos.



COAEPKAHUE YYEBHOI'O KYPCA

10 KIIACC

Yucaa v BIYUCTICHUS

Panuonanbaple unciaa. OGBIKHOBEHHbIE M AECATHUHbIE IPOOH, IPOLEHTEI,
OecKOHeYHbIe  Iepuojuueckne  apodu.  Apudmernyeckue — onepanud ¢
palMOHaJILHBIMK YHCITaMH, TPpeoOpa3oBaHUs YUCIOBLIX BeIpaxkeHui. Ilpumencnune
npobeli ¥ IPOLEHTOB A pelleHus MPUKIATHBIX 3a/lad U3 PA3IMUHEIX OTpaciei
3HAHUU U peajJbHOM KU3HMU.

JleficTBUTENbHBIE YHxcla. PaldoHanbHblE W HUppalMOHAlbHBIE YHCIIA.
ApudmeTnueckue Orepanud ¢ JeHCTBHTENbHBIMU dnciamu. I[Ipubmk€nnbie
BBIYMCIIEHUS, IPABKJIA OKPYIJIEHUS, IPUKH/IKA U OLIEHKA Pe3yJIbTara BhIYHUCIICHUH.

Cremenp ¢ uelsIM  mokazareseM. CraHmapTHas — (opMa  3aIKcH
JeficTBUTENbHOIO yMcna. Vcnonb3oBaHuMe —HOAXOAAINEH — (opMbl  3alucH
JNEWCTBUTEIbHBIX YHUCE Ui pelleHus] MNPAKTUYECKUX 3anad U IPeJCTaBJICHU
JIAHHBIX.

ApumMeTnueckuii  KOpeHb  HaTypallbHOM  cremenu.  [leWicTBus ¢
apr(hMETHICCKUMU KOPHSIMHU HATYpalbHOM CTEIICHH.

CuHyc, KOCHHYC ¥ TAHTEHC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHIMeHC YMCJIOBOIO apryMeHTa.

YpaBHeHHsI U HEPABEHCTBA

ToxecTBa 1 TOXK/IECTBEHHbIE TPeo0pa3oBaHMusl.

[TpeobpazoBanne TPUTOHOMETPHUUECKHUX BBIPAXKCHU. OcHOBHBIE
TPUTOHOMETPUYECKHE (POPMYJIBI.

VpaBHeHue, KopeHb ypaBHeHus. HepaBeHCTBO, pelIeHHE HEPaBEHCTBA.
MeTo 1 HUHTEPBAJIOB.

Pemenue Lesblx ¥ JPOOHO-pallMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Perirenue MppallioHaNIbHBIX YPAaBHEHNH ¥ HEPABEHCTB.

Pelenrie TpPUrOHOMETPUIESCKUX yPaBHEHUH.

IIpuMeHeHVe ypaBHEHUN U HEPABEHCTB K PEIICHHUIO MAaTeMaTUYECKHUX 3aja4
¥ 3aJ1a4 U3 Pa3InIHbIX 00IacTell HayKku U PeabHOM KU3HU.

Oynkuuu 1 rpadpuku

®ynknus, cnocobbl  3azanus  QyHkimu. [papux  dyHkiuuu. BsaumHO
oOpaTHbIe (PYHKIHH.

OG6nacTh OmpejeleHds U MHOXKECTBO 3HaueHHH (ynkuuu. Hymu dyHKuu.
[TpoMeKyTKM 3HAKOMIOCTOSHCTBA. UETHBIC U HEUETHBIE (DYHKIIUH.

CreneHnHas (yHKIUS ¢ HATYPAJIbHBIM H LieJbIM MoKasarejeM. E€ cBorcTBa 1
rpaduk. CBoWCTBa U rpa)uK KOpHS 1-Oi CTENEHU.



TpuroHoMmerpudeckas OKPYXHOCTb, OIPEJEIEHUE TPUIOHOMETPHUUECKUX
(yHKLIUI YUCIOBOTO apryMeHTa.

Hauvaja MaTeMaTHYeCKOro aHAJIHN3a

[TocienoBaTeIbHOCTH, CII0COOBI 3alaHUs [10CJIE€I0BATEILHOCTEMH.
MOHOTOHHBIE ITOCIIET0BATEILHOCTH.

ApudmeTnueckas U reometpryeckas rnporpeccur. beckoHeuHo yObiBarolast
reometprdeckas nporpeccus. Cymma OeCKOHEUHO yOBIBAIOIIEH TE€OMETPHYCCKON
nporpeccun. MopMysia CIOXKHBIX MPOLEHTOB. MCIob30BaHHe TMPOTPECCUr IS
peleHus peajabHbIX 3aa4 IPUKIAIHOIO XapakTepa.

MHo:kxecTBa U JIOrHKa

MHOXeCTBO, OIlepallii HaJ MHOXecTBaMH. Jluarpammbl Oiiiepa—BenHa.
[IprMeHeHHe TEOPETUKO-MHOKECTBEHHOTO almapara Uil OTMCaHUs pPCeallbHBIX
TIPOLIECCOB U ABJICHUM, TPU PEIICHHUH 3a1ad U3 JIPYTUX yUeOHBIX MPEIMETOB.

Omnpepgenenue, TeopeMa, CleCTBUE, 10Ka3aTeIbCTRO.

11 KJIIACC

Yucsia 1 BbIYHCICHHSA

HarypanbHble u 1enble yucia. [Ipusnaku JemuMOCTH HENBIX YUCETT.

CrerneHb ¢ pallHOHANBHBIM TToKa3zaTeneM. CBOMCTBA CTETICHH.

Jlorapudm umcna. JecaTuutble U HATypaIbHblE TOrapupMBbl.

YpaBHeHUsI U HEPABEHCTBA

[TpeoGpazoBaHue BHIPAXKEHHUI, COAEPKAIIUX JIOTapuPMBbI.

[TpeoGpazoBanne BBIPKEHUN, COMEPXKAIIUX CTCICHH C PALHMOHATBHLIM
MTOKa3aTeIIEM.

[TprMepbl TPUrOHOMETPUUECKHUX HEPABEHCTB.

[ToxasarenbHble ypaBHEHUS U HEPABEHCTBA.

JlorapumMuyeckue ypaBHEHUS M HEPABEHCTBA.

CucteMbl TMHENHBIX YpaBHCHUH. PelleHne NMpUKIagHbIX 3a71a4d ¢ MOMOIIBIO
CHUCTEMBI TUHEHHBIX ypaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH PAallMOHANbHBIX YPABHEHMI U HEPABCHCTB.

[TpuMeHeHHe  ypaBHEHHM, CHCTEM W  HEPaBeHCTB K  PELICHMIO
MaTeMaTHYeCKUX 3aad M 3a1a4 W3 pasiudHbIX o0yacrTedl HayKu W peasibHOM
YKU3HH.

@OyHkuuu ¥ rpapuKu

Oyuxuus.  [lepuomuueckue  dynkuuu.  [IpomMexxyTKu  MOHOTOHHOCTH
dyHKIME. MakcuMyMbl W MHHEMyMbl (QyHKuud. Haubosbuiee u HamMeHbLIee
3HaueHne (PYHKIIMU Ha IIPOMEXYTKE.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U rpaduKH.

[TokasarenbHas U TorapudpMuuecKas GyHKIHH, UX CBOMCTBA M rPauUKH.



HcnonszoBanue rpagukoB (GyHKIME IS pellleHrs YPABHEHUM U JIMHEHHBIX
CUCTEM.

Hcnone3oBanue rpaguxoB GyHKImE JUIs WCCNENOBAaHMS IIPOLECCOB U
3aBUCHMOCTEH, KOTOpBIE BO3ZHHUKAIOT IPU PELICHUH 3aa4 M3 APYTUX y4eOGHBIX
IIPEAMETOB U PeaIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHajausa

HenpepeisHble QyHKINE. MeTOX HHTEPBATIOB /ISl PEIIEHHS HEPABEHCTB.

Ilpoussonnas  ¢yHkuuu. ['eomerpudeckuidl ¥ (QU3HYECKHH  CMBICH
IIPOU3BOLHOMN.

IlponsBonHble  3jieMeHTapHbIX  QyHKIW.  DopMysbl  HAXOXKIEHHUS
IIPOM3BOJIHON CYMMBI, IPOU3BEECHUS U YaCTHOTO (PYHKITUH.

IIpuMeneHnne NMpoU3BOIHON K MCCIENOBAHUIO (QYHKIIUH HA MOHOTOHHOCTH U
9KCTpeMyMbl. HaxoxneHne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUS (PYHKIWKA Ha
OTpE3Ke.

[IpumeHeHHe NPOU3BOMHOW Uil HAXOXKIEHHWS HAWIy4Iero pelieHHs B
NPUKIAAHBIX 3a7adaX, Ui OINpelesIeHus CKOPOCTH IIpoliecca, 3aJaHHOIo
(popMmyJioit umu rpapEKoMm.

IlepBoobpasnas. Tabmuia mepBooOpa3HBIX.

Wuterpan, ero reoMeTrpuyeckuii u (1)1/131/1%01(1/11/1 CMbICI. DBrruucienue
uHTerpana no ¢popmyie Herorona—JlelOHuIIA.



IHNJIAHUPYEMBIE PE3YJbTATbBI

OcBoenne y%GHoro npeameTa «MartemaTHKa JOJIXKHO o0ecreunBarh
JOCTHIKEHHE Ha yPOBHE CpeHEro o01iero o0pa3oBaHus CISAYIOIUX JIMYHOCTHEIX,
METaIIPEeMETHBIX U IPEAMETHBIX 00pa30BaTeIbHbIX Pe3YJIbTaTOB:

JUIYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS TPOTPaMMbI  YUeOHOTO TIpeaMETa
«MaremaTHKay xapaKkTepUu3yroTCs:

I'paxpaHckoe BocIMTaHHE:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKOMN MO3UIUKN 00YUaIOIIerocs Kak akTHBHOTO
U OTBETCTBEHHOI'O HJeHa POCCHIMCKOro O00INecTBa, IpeACTaBI€HHUEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJIECHUH,
nporenyp TpakaaHCKoro obmiectBa (BBIOOPHI, ONPOCHI W IMp.), YMEHHEM
B3aUMOJICMCTBOBATh C CONMAIbHBIMA HHCTUTYyTaMH B COOTBETCTBUU C UX
GYHKUMAMY U Ha3HAYCHHUEM.

[laTproTuueckoe BOCIIUTaHKE:

c(OPMHUPOBAHHOCTHIO POCCHMCKON Ipa)k1aHCKONW UAEHTUYHOCTH, YBaXKEHUS K
MPOILIOMY U HACTOSIIIEMY POCCHUHCKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOILEHHEM K
JTOCTHKCHUSIM POCCUUCKUX MAaTEeMAaTUKOB M POCCUHCKON MaTEMaTHUECKON LIKOJIBI,
K KCIIOJb30BAHUIO OTHX JOCTIDKCHUH B APYTHX HaykaX, TEXHOJOIHsX, chepax
HKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOT0O Hapona;
C(OPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTHYECKOrO  ITOBEACHMS,
CBSI3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JTOCTH)KEHUN HAyKU U JeATEIbHOCThIO
y4EHOI0; 0CO3HAHKMEM JINYHOI'O BKJIaJla B IOCTPOCHUE YCTOWNYMBOrO OyAyLIEro.

OCTETUYECKOE BOCIIUTAHUE:!

ACTETHUECKUM OTHOIICHHEM K MHpPY, BKIIIOUAs 3CTETUKY MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHUH, paccyXacHHI;
BOCIIPHMMYHMBOCTBIO K MATEMaTUUYECKUM acleKTaM pa3jM4HbIX BUJOB HCKYCCTBA.

duzuyeckoe BOCIUTAHUE:

COPMUPOBAHHOCTBEO YMEHHsI TIPUMEHSTh MaTeMaTU4YeCKUe 3HaHUs B
UHTepecax 370poBoro u 6e3ornacHoro odpasa >KU3HU, OTBETCTBEHHOI'O OTHOLIEHHUSI
K CBOEMY 3IO0POBBLIO (30pOBOC MHTaHUE, COATAHCUPOBAHHBINA PEXXUM 3aHATHH U

OT/bIXA, peryJsipHas buznueckas AKTUBHOCTb); bu3zruecKoro
COBEPIIICHCTBOBAHHS, npu 3aHSITUSIX CIIOPTUBHO-03/I0POBUTENbHON
JeSITeJIbHOCTBIO.

TpynoBoe BOCIIUTAHUE:



FOTOBHOCTBIO K TPYyJy, OCO3HAHMEM LEHHOCTH TPYJOJIO0US; UHTEPECOM K
pasiuuHbIM - chepaM  MPO(ECCHOHANBHOM  JEATENLHOCTH,  CBSA3aHHBIM  C
MaTeMaTHKOM M e€ NPUI0KEHUSIMH, YMEHHeM COBEpIIATh OCO3HAHHBIA BHIOOD
Oymywmwell mnpodeccud H peaqr30BbIBATH COOCTBEHHLIE JKH3HEHHbIE ILIAHBL;
FOTOBHOCTBIO M CIOCOOHOCTBIO K  MaTeMaTHUYeCKOMY OOpa3OBaHUIO U
caM000pa30BaHUIO Ha IPOTSDKEHHM BCEW KU3HU, T'OTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH IPAKTUYECKHUX 3aa4 MaTeMaTUUCCKOW HATIPABICHHOCTH,

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOpMUPOBAHHOCTBIO IKOJOTMYECKON KYJIBTYPhI, MMOHMMAHUEM BIIMSHUSI
COLMAaIbHO-OKOHOMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIbHOM
Cpelbl, OCO3HaHUEM TIJ00ANBHOI0  XapakTepa HSKOJOTHYECKUX  IpobJiem;
OpHEHTalUeld Ha NPUMEHEHWE MAaTeMAaTHUCCKUX 3HAHUHM IS PElICHUs 3a1ad B
00JIaCTH  OKpY’KalolleW Cpeabl, IUIAHHUPOBAHUS TIOCTYNKOB M OLECHKH WX
BO3MOXKHBIX [IOCJIEICTBUH ISl OKPY KAIOLIEH Cpelibl.

[leHHOCTH HAayYHOTO MO3HAHUS:

C(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HayKd U  OOIIECTBEHHOM MPAKTHKH, [OHUMaHUEM
MaTeMaTU4ecKOM HayKd KakK CQepbl UYeloBeUeCKOW AeATeNLHOCTH, 3TaroB &
pa3BUTUSl U 3HAUYUMOCTH [Tl PA3BUTHUSl LUBWIN3AIMU; OBJAJCHHEM SI3bIKOM
MaTeMaTUKd U MaTeMaTH4YeCKOM KyJNbTYpOH Kak CpEeNCTBOM IIO3HAHMS MUpA;
FOTOBHOCTBIO OCYIIECTBIISITH MPOEKTHYIO U HCCIIEOBATEIBCKYIO JESITEIbHOCTh
WHIMBU/YAIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOSHMs MPOrpamMMbl y4eOHOro mpeaMera
«Marematukay XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHbIMU
HO3HABAMENbHOIMU  O0ClICMBUAMY, — YHUBEPCANILHLIMU — KOMMYHUKAMUBHBLMU
0elcmeUAMY, YHUBEPCATbHLIMU PeSYIAMUBHIMU OeUCMEUAMU.

1)  Yuusepcanvuvie  noznasamenwvuvie  Oevicmseus,  obecneuusarom
dopmuposanue 6az08blx KOSHUMUBHBLIX NpoYeccos obyuaiowuxcs (oceoenue
Memo0o08  NO3HAHUSL — OKpYJcalowe2o  Mupa,  NpuMeHeHue  JI02UHecKux,
uccned08amenbCeKux onepayutl, ymeHull pabomams ¢ ungopmayueti).

ba3zoBbie Toruvueckue JeHCTBUS:

e BBIBIISITH U XapaKTEPHU30BaTh CYLIECCTBEHHBIE MIPU3HAKK MAaTEeMaTHYECKUX
00BEKTOB, MOHSATUN, OTHOLICHUH MEXAY IOHATUIMH; (HOPMYJIHUPOBATH
OmpeJeseHus]  MMOHSATHUN; YCTAHaBIMBAaTh  CyIIECTBEHHBIH  MpHU3HAK
KJIacCU()MKAIMK, OCHOBaHUs i O0OOOIIEHUS U CpPaBHEHMS, KPUTEPUU
MIPOBOIUMOTO aHAJIH3a,;



BOCIIPUHUMATh, (OPMYJIUpPOBaTH MW  IPeoO0pa3oOBLIBATH  CYXKICHUS:
YTBEPAUTENbHBIE W OTpULIATCNbHbIC, €AMHUYHBIC, YacTHbIE W 0OIIuE;
YCIIOBHBIE;

BBIABIIATH ~ MAaTeMaTUYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpoTUBOpeunsi B (akKrax, JaHHBIX, HAOJIOJIEHUSIX U YTBEPXKICHHSIX,
npejiaraTh  KPUTEPUH  JUIS  BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

nenaTh BBIBOABI C MCIIOJIB30BAHHEM 3aKOHOB JIOTHMKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUU;
IPOBOJTUTH CaMOCTOSITEIILHO JI0Ka3aTesbCTBa MaTeMaTHYECKUX
YTBEPXKJIeHUH (MpsSMbIe U OT MMPOTUBHOTO), BHICTPAWBATh apryMEHTaLIUIO,
NPUBOIUTE TPHUMEPhl U KOHTPIPUMEPLI; OOOCHOBBIBATH COOCTBEHHBIE
CYXII€HUS U BBIBOJIBI;

BBIOMPATh CIOCOO pellleHus y4eOHOW 3amauu (CpaBHUBATH HECKOJBKO
BApHAHTOB pelleHHs, BbBIOMpaTh Hauboyiee MOAXOMSAIMA C yd&TOM
CaMOCTOSITEJIHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICAOBATCILCKUC JNEeHUCTBUS:

FICTIONIE30BATh BOTIPOCHI KaK MCCIICNOBATENBCKAN MHCTPYMEHT TO3HAHMS;
(GopMyITUpOBaTh BOMPOCH], (QUKCUPYIOILIKE IPOTUBOpEUUE, MpodIeMy,
yCTaHABJIMBAaTh  HCKOMOE H  JaHHOe, (OpMUpOBaTH  TUIOTE3Y,
apryMeHTHPOBAThH CBOIO MMO3UIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEJIEHO CIJIAHWPOBAHHBIH IKCIIEPUMEHT,
UCCIICIOBAHWE [0 YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
o0beKTa, SBJIEHHUs, TIpOLEcca, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIy
00beKTaMu, SIBICHUSIMH, IIPOIieccaMy;

CaMOoCTOSTENILHO (hOPMYJIHMPOBATh 000OIIEHHUS U BBIBOABI 110 PE3YJIbTATaAM
IPOBENEHHOTO HAOJIFOEHUs, MCCIIeI0BaHMsl, OLIEHUBATb JOCTOBEPHOCTD
TIOJTyYCHHBIX Pe3yJIbTaTOB, BBIBOJIOB U 0000LIEHNN;

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IPOLECCA, a TAKXKE BBIABUIaTh
IPEATOIOKEHHUS O ero Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nHpopmanmeii:

BBISIBIIATH Je(PUIMTHl HUHPOPMAIIMHY, JaHHBIX, HEOOXOJUMBIX JUIs OTBETA
Ha BOIIPOC U JJIsI pEIICHUs 3aJ1a4uu;

BLIOMpaTh ~ MHMOpPMALMIO W3  UCTOYHHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3MPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH UH(DOPMALMIO
pa3IUYHBIX BUJOB U (OPM MPECTABICHNUS,

CTPYKTYPHUPOBATh MH(POPMALIUIO, MIPEACTABISATh €€ B pasIMyHbIX (popmax,
WITIOCTPUPOBATH TpapUuecKH;



o OIEHHWBATh  HAJAEKHOCTH  HH(OpMAIHK 1o CaMOCTOSITENIBHO
copMyTHPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvuvie KoMMyHUKamugHbvle  Oelicmeus,  06ecneuusaom

C¢0pMUp08(JHHOCWlb coyuanvbHvlX HABbIKOB 06)/‘[61}07/[/}10(16'}1.

OO6uenue:

e BOCIPHHHMATh U (OPMYJHUPOBATH CYXJCHUS B COOTBETCTBUM C
YCIIOBUSIMH W IIEJIAMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M THCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHs IO
XOJly PeLIeHHs 3a1a491, KOMMEHTHPOBATh ITOJyUYeHHbIH pe3ysbTaT;

e B XO0Jie 00CYK/IeHHs 3a/1aBaTh BOIIPOCHI [0 CYIIECTBY 00CyXk/IaeMOW TeMBI,
po0JIeMBI, PEIIaeMOl 3a/1auu, BHICKA3bIBaTh UJICH, HalleJIeHHbIE Ha TIOMCK
pEIIEHNs; COMOCTABJIATH CBOW CYKACHHS C CYXACHHUAMU JAPYTUX
YYaCTHUKOB JHMajiora, 00HApYKMBATh Pa3iIUuhe U CXOJCTBO TO3MLHUH; B
KOPPEKTHOM (popMe POpMyITHPOBATH Pa3HOIIIACHS, CBOM BO3PAKEHHUS;

e IPENCTABIATH  pPE3yJNbTaThl  pElIeHUs  3aJadd,  OKCIEPUMEHTAa,
WCCIIENOBAHMs,  [POEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUIEHHUS ¢ YIETOM 3a11a4 MIPE3eHTAll 1 0OCOOEHHOCTEN ay IUTOPUH.

CoTpyIHUYECTBO:

e IIOHMMAThb W  HUCIOJb30BaTh  TNPEUMYILECTBA  KOMAaHIHOW U
WHIUBUIYAIBHOM paboThl IPU pelleHnH Y4eOHBIX 3a7a4; IPUHUMATh LIEJIb
COBMECTHOM JIeATENIbHOCTH, IUIAHUPOBATb OPraHU3alMi0 COBMECTHOH
paboThI, paclpe/eNnsTh BUibl paboT, 0roBapuBaThCs, 00CYXKaTh MPOLECC
W pe3ysbTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JITOIEH;

e Y4aCTBOBATH B IPYIIOBBIX (popMax paboTel (00CyKaeHHs, 0OMEH MHEHHUH,
«MO3TOBbI€ ILITYPMBI» M WHbBIE); BBIIOJHATH CBOIO 4YacTb pabOThl M
KOOPJMHUPOBATh CBOM JIEHCTBHS C JAPYIMMHU YJ€HaMH KOMaHJIbl;
OLIEHUBATh KA4eCTBO CBOEro BKJaja B OOIIMN IMPOAYKT IO KPUTEPHSIM,
cOPMYJTUPOBAHHBIM YUaCTHUKAMH B3aMMOIEHCTBHS.

3) Yuusepcanonvie — pezyismuenble oeticmeus, obecnevusaiom

popmuposarue cMbiCI08bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOS IUUHOCIU.

Camoopranusanusi:

COCTaBJISATH IIJIaH, AJITOPUTM PEIEHHs 38/1a41, BBIOUPATh CI0CO0 pelIeHus ¢
Yy4ETOM UMEIOIIMXCS PECypPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMCHTHPOBATD
1 KOPPEKTUPOBATH BAPUAHTHI PELICHHUH ¢ yUETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb:

o BIAAETh HABBIKAMH II03HABATEJIbHOM pedeKCHMH KaK OCO3HaHUs:
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIbHBIX MTPOLECCOB, X PE3YJIbTATOB;
BJIAJETh CIIOCO0AMH  CaMOTPOBEPKH, CAMOKOHTDOJA Ipolecca u
pe3ynbTaTa peleHIs] MaTeMaTHIeCKON 3a1a4H,



e IIPEJBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPH peIleHUH
3aladyd, BHOCHUTb KOPPEKTHUBLI B JEITEJIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMEHHBIX OLIMOOK, BBIIBICHHBIX TPYAHOCTEN;

e OLEHUBATH COOTBETCTBHE pe3ysbTara Leld W YCIOBUSIM, OOBSICHSITH
IPUYUHBl JIOCTUKEHUS WM HEJOCTHXKCHHS PEe3yJIbTAaTOB JESTEIIbHOCTH,
HaXOJIUTh OIUOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATHI

OcBoeHue yueOHOro Kypca «Anredpa U Hayanga MaTEMAaTHYECKOTO aHaIu3ay
Ha YpPOBHE CpeJHero oOmero obpazoBaHMs IOJKHO OOECIeurBaTh JOCTHIKEHHUE
CIIeYIOIIMX MPeIMETHBIX 00pa30BaTebHbIX Pe3yJIbTATOB:

10 KJIACC

Yucna v BbIYHCTEHUS

OnepupoBaTb MOHATUSIMHU: palMOHAIBHOE U JEUCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHAs U A€CATUYHAS IPOOB, MPOLIEHTHI.

BeinonusaTe  apudMerHueckue — ornepaldd € PalUUOHAIBHBIMA U
JIEUCTBUTEJILHBIMU YHUCIIAMH.

BeImonHATs mpuOnnKEHHBIC BEIYUCICHUS, UCTIONB3YS MTpaBUIIa OKPYTJICHHUS,
JIeNaTh MPUKUIKY U OLEHKY pe3yJIbTaTa BEIYMCICHUN.

OnepupoBarh MOHATUSMU: CTENEHb C LEJNbIM II0Ka3aTesleM; CTaHJapTHas
Gopma 3amuMcH JEHCTBUTENBLHOTO YHWCJIa, KOPEHb HATypajlbHOW CTEIEHH;
UCTIOTB30BaTh MOIXOSIIYI0 (JOPMY 3aIUMCH AEUCTBUTEIbHBIX YUCEIl IS PELIECHMs
NPAKTUYECKUX 3a7ad U NIPEACTABICHU TaHHbIX.

OnepupoBarh MOHATUSIMH: CHHYC, KOCHHYC M TaHT€HC IIPOU3BOJILHOIO YIJIa;
UCII0JIB30BATh 3aIIMCh IPOM3BOJILHOTO yIJla uepe3 0OpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIUY.

YpaBHeHUSI U HEPABEHCTBA

OnepupoBaTh TOHITHAMHU: TOXAECTBO, YPaBHEHHUE, HEPABEHCTBO; IIEJIOE,
panroHalIbHOE, UpPAIlMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE
ypaBHEHMUE;

BrinonHsTh npeoOGpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUH W peliaTh
TPUTOHOMETPHUUYECKHE yPABHEHHUSI.

BrimonusaTe mpeoOpa3zoBaHUs LEbIX, PallMOHAIBHBIX M HPPalMOHAILHBIX
BBIPDAKEHWA W pellaTh OCHOBHBbIE THIBI  LEJBIX, pPAlWOHAIBLHBIX M
MppaLlOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHMs ¥ HEpAaBEHCTBA AJIs PEILIEHUs] MaTeMaTUIEeCKUX 3a/1a4
M 3a/1a4 U3 Pa3iIndHbIX 00J1acTell HAyKU U peanbHON KU3HU.



MopennpoBaTh peanbHbIe CUTYallMM Ha S3bIKE  arebpbl, COCTABISATH
BLIPKCHUS, YPABHCHHUSA, HEPABEHCTBA [0 YCIOBHMIO 3aJlayd, HCCIIEL0BATh
NOCTPOCHHBIC MOECIIN C UCIIOJIb30BAHUEM allrapara aﬂre6p51.

DOynkuuu u rpapuku

OrnepupoBaTh NOHATHAME: (GYHKIHS, CIIOCOOBI 3amanus (GyHKIUM, 06J1acTh
ONPEJICJIEHUs] ¥ MHOXECTBO 3HA4YeHUH (yHKUUH, rpaduk (YHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh TNOHATHAMH: YETHOCT W HEYETHOCTH (DYHKIMM, HYIH
(GyHKIMU, IPOMEXYTKH 3HAKOIIOCTOSHCTBA.

HMcnonb3oBaTh rpaduky QyHKIMI TSI pEIIEHHs] YPABHEHHHA,

CrpouTh W uuTaTh rpaduKy JUHEHHON (YHKIMH, KBAJAPaTUUHON (QyHKINHY,
CTEMEHHON (DYHKLINU C LEJTBIM [TOKA3aTeNIEM.,

Vcnonb3oBaTh  rpaQukd  (QyHKOUH JUISL  HCCIIEMOBAaHMSA IPOLIECCOB U
3aBUCHUMOCTEH IPY PEIeHUH 3alad U3 JPYyTUx y4eOHBbIX MPEAMETOB U PealbHOM
YKM3HHM, BBIpaXkKaTh (pOpMyIaMU 3aBUCUMOCTH MEXX1Y BEIMYMHAMHU.

Havana maTeMaTH4yecKkoro anajausa

OnepupoBaTh  MOHATHAMH: IIOCICIOBATEILHOCTE, apudMeTHUecKas U
reOMETPUYECKas IIPOTPECCUH.

OnepupoBaTh MOHATUAMM: OECKOHEYHO yObIBaroOlas IeoMETpHYecKas
IpOrpeccusi, cyMMa O€CKOHEUHO yOBIBAIOIIEH reOMETPHUYECKON IIPOrPECCHH.

3ajaBaTh M0CIIE10BATEILHOCTH PA3INYHBIMU CITOCOOAMH.

Hcnonp3oBaTh cBOMCTBA MOCIEN0BATEIILHOCTEH U MPOTPECCHI JIJIsl PELIEHHs
peabHbIX 3a1a4 IIPUKIIAJHOTO XapaKTepa.

MHuoskecTBa U JIOTHKA

OnepupoBaThb MOHSATHSIMHU: MHOXXECTBO, OTIEPALIMH HaJl MHOYKECTBAMM.

Hcnone3oBaTh  TEOPETHKO-MHOXKECTBEHHBIN  anmapar Juis  OIHMCAHMs
peayibHbIX MPOLECCOB M SABJIEHWW, IPU pELIeHUH 3a1ad M3 JPYruX Y4eOHbIX
IIPEIMETOB.

OmnepupoBaTh  MOHATUAMH:  OIpPEACICHHE,  TeopeMa,  CIIEACTBHE,
J10Ka3aTeNbCTBO.

11 KIACC

Yucna v BbIYHCTEHHUS

OnepupoBaTh MNOHATHSAMHU: HATypabHOE, LEJI0E YHCIO; MCIOIL30BATh
IPU3HAKK JEJIMMOCTH LIEJIBIX YUCEs, Pa30KeHUe Yuciia Ha MPOCThble MHOXKHTENH
IJIs1 pelLeHus 3a/1ay.

OnepupoBaTh NOHITHEM: CTEIIEHb C PALIMOHATLHBIM TI0Ka3aTe IeM.

OmnepupoBaTh HOHATUAMH: JOrapu(M 4HHCIA, JECATUYHbIE W HATypasibHbIe

Jorapu(pMBI.



YpaBHeHus H HepaBeHCTBA

IlpuMeHATs  cBOMCTBA  CTENMEHM U TPeoOpa3sOBaHMsS  BBIPAKEHMUI;
OIICPUPOBATH IMOHATUSIMU: TIOKA3ATENbHOE YPABHEHUE M HEPABEHCTBO, pPeLIATh
OCHOBHbBIC THIIBI [T0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB. '

BhIMONHATE  1peoOpa3oBaHusl  BBIPAXKECHHH, COAEPKAIIMX  JIOrapU(MBbI;
OIIEpUPOBAThH MOHATUSIMHU: JIOrapu(hMUIECKOe ypaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIBI JIOTAPU(PMHUUECCKUX YPABHEHNUH ¥ HEPABEHCTB.

HaxonuTs penieHus NpoCcTeHIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMa JIMHEHHBIX ypaBHEHHMH M €€ pelleHMUe;
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUM JUIsl pEIIeHUs MPAKTUYECKUX 3a/1ad.

HaxonuTh pemeHust mpocTeliux CHCTEM U COBOKYITHOCTEH palMOHaJIbHBIX
YPaBHEHUH U HEPABEHCTB.

MopenupoBaTe peanbHble CHUTyalldd Ha SI3BIKE alre0pbl, COCTABIATD
BbIPA)XKCHHUS, YPaBHEHHUS, HEPABEHCTBA M CHUCTEMbl I10 YCIOBHIO 3aJadyH,
UCCIIeIOBATh ITOCTPOEHHBIE MOJIEIU C UCIOIb30BaAHUEM arrapara ajareopsl.

PyHKUMH U rpadpuKH

OnepupoBaTh  MOHATHUSIMH:  NEpHOAMYEcKas  (DYHKIHS, TPOMEXKYTKH
MOHOTOHHOCTH  (DYHKLIHH, TOYKH OKCTpeMyMa (QYHKIHWH, HauboJblIce U
Ha¥MEeHbIllee 3HaueHUs (QYHKIUM Ha MPOMEXKYTKe, HCIIONb30BaTh HX s
UCCIIeNOBAHUs (DYHKLMH, 3aJJaHHON TpapuKOM.

OnepupoBaTh NOHATUSAMH: TpadUKH MOKA3aTeJIbHOU, JIOrapru()MUUECKON U
TPUIOHOMETPUYECKUX (PYHKIMI;, H300paxkaTh UX HA KOOPJAMHATHOMN IIOCKOCTH U
MCII0JIb30BaTh ISl PEIICHUs YpaBHEHUN U HEPaBCHCTB.

M306paxare Ha KOOPAMHATHON IIOCKOCTH I'padUKH JIMHEMHBIX YpaBHEHUM
1 UCII0JIb30BaTh UX JUIsl PELUEHUS] CUCTEMbI JIMHEHHBIX YPaBHEHHUN.

Hcnonb3oBarh rpapuku  (QyHKUUE JUIS  HCCIIEJOBAHUS IPOLECCOB U
3aBHCHUMOCTEH U3 JIpyruX y4eOHBIX JIUCIUILIHH.

Hauvana MaTeMaTH4eCKOro aHA/IH3A

OmneprpoBaTh MOHSATUSMHU: HEMpepbIBHAS (YHKIUS; TPOU3BOAHAS (DYHKIIUH,
UCIIOIb30BaTh F€OMETPUUYECKUN U (PU3UUECKUN CMBICI TPOU3BOIHOMN AJIs pelleHMUs
3aj1ad.

HaxoauTh npou3Bo/IHbIE 3JIEMEHTAPHBIX (YHKI[MM, BEIYUCIISATE IIPOU3BOIHbIE
CYMMBI, IPOU3BEACHUS, YaCTHOTO (DYHKITHH.

Hcnonb30BaTh MPOU3BOIHYIO ISl UCCIIENOBaHUS (PYHKIIMH HA MOHOTOHHOCTE
U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIIENOBAHHUS K TOCTPOSHUIO IpadUKOB.

Hcnonp30BaTh MPOU3BOJHYIO JISI HAXOXACHHUS HAWJIYUIlero pelieHus B
IPUKJIAJHBIX, B TOM YHCJI€ COI[UATIbHO-O9KOHOMHYECKHUX, 3a1auax.

OmnepupoBaTh TMOHATHUSMHU: TIEpBOOOpazHass W WHTErpal;, TMOHUMATh
TeOMETPUYECKUN U (PU3NUECKUI CMBICIT HHTETpaa.



Haxonuts mepBooGpasHble dieMEeHTAPHBIX (YHKIUH, BBIYMCIIATH WHTErPas
o ¢popmyne Hetorona—Jleiibuura.

Pemate npuknanHele 3agadn, B TOM YKCIE COLMANLHO-DKOHOMHYECKOTO U
(usnueckoro xapaxkrepa, CpeACTBAMU MATEMATUYECKOIO aHAIU3A.
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