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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma y4uebHOTO Kypca «Anredpa U Hadajga MaTeMaTHYeCKOTO
aHanau3a» 0a3oBoro ypoBHs Juisi oOydaromuxcsa 10 —11 kimaccoB paspaboraHa Ha
ocHoBe PDeepanbHOr0 roCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPETHErO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NpEeabsABIAEMbIX K MaTeMaTHYecKoMy OOpa3oBaHUIO, M TPaJULUN POCCHICKOTO
oOpazoBanusi. Peanuzanus mnporpaMMbl OOECHEUMBAET OBJIAJCHUE KIIOYEBBIMU
KOMITETEHITUSIMHU, COCTABJISIIOIIMMHA OCHOBY JJISI CAMOPa3BUTHUSL U HEMIPEPHIBHOTO
o0pa3oBaHus, LETOCTHOCTh OOMIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIILHOTO
Pa3BUTHS JIMYHOCTU O0yYarOIIUXCS.

HEJIM T3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadaga MaTeMaTHYECKOTO aHAIN3a» SBISICTCS OJHUM M3
HamOoJee 3HAYMMBIX B TIPOTpaMMeE CTapIIed IIKOIbI, MOCKOJBKY, C OJTHOMU
CTOPOHBI, OH OO€CIeunBaeT WHCTPYMEHTAIbHYIO 0a3y s U3Y4YeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrOd CTOPOHBI, ()OPMHUPYET JIOTHUECKOE U
abCTpakTHOE MBINUICHHE YYallUXCsSi Ha YPOBHE, HEOOXOJWMOM i OCBOCHUS
KypcoB WH(OpPMATUKH, OOIIECTBO3HAHUS, WCTOPHUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJICBAIOT yYHUBEPCAIBHBIM SI3bIKOM COBPEMCHHOU
HayKH, KOTOpasi GOPMYJIHPYET CBOM TOCTHIKEHUSI B MaTEMaTHYECKOH opme.

Kypc anreOpbl 1 Hauanm MaTeMaTHYeCKOTO aHajH3a 3aKJIabIBA€T OCHOBY LIS
YCIENTHOTO OBJAACHUS 3aKOHAMU (U3UKHA, XUMHUH, OWOJOTHH, TOHUMAHUS
OCHOBHBIX TCHJCHIIMH OSKOHOMUKH ¥ OOIIECTBEHHOW JKWU3HM, IIO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO KCTOJb30BaTh X B MOBCEAHEBHOU XU3HU. B TOXe Bpems OBIajcHUE
aOCTpaKTHBIMM W JIOTHYECKH CTPOTUMH MaTEeMaTHYCCKUMH KOHCTPYKITUSIMHU
pa3BUBAcT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH
YTBEPKJACHUS, UCTIOIB30BaTh 0000IICHHE M KOHKPETU3AIIUI0, abCTparupoBaHue U
aHaJIOTHI0, GOPMHUPYET KPEaTHBHOE M KPUTHUYECKOE MBIIIUICHHE. B X01¢ n3ydeHus
anreOppl M Hayall MAaTEMAaTHMYECKOrO0 aHajiu3a B CTaplied IIKoJie Yydaluecs
MOJTy4aloT HOBBIH OMBIT PEIICHHWS] TPHUKIAJHBIX 3a7a4, CaMOCTOSTEIBHOTO
MOCTPOCHUS MAaTeMAaTHYECKUX MOJENel pEeabHBbIX CUTyallud W WHTEpHpeTaluu
MOJYyYEHHBIX  pEIIeHWH, 3HAKOMATCSI C  [pUMEpaMd  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH B TIpUpPOJEC, HAyKe HU B HCKYCCTBE, C BBIJAIONTUMHUCS
MaTeMaTUYeCKUMU OTKPBITUSIMU U UX aBTOPaMHU.

Kypc oGmamaer 3HAYMTENBHBIM BOCIHUTATEIHHBIM IMOTCHIIMATOM, KOTOPHIH
peanu3yeTcss Kak udepe3 yueOHBIM maTepuall, CrocOoOCTBYONMMN (OpMUPOBAHUIO
HAYYHOTO MHUPOBO33PEHHUs, TaK WU uepe3 CHeluPUKy YydeOHOH IesTeTbHOCTH,



TpeOyromieit CaMOCTOSITENbHOCTH, aKKypaTHOCTH, IIPOJOJKUTEIBHON
KOHLIEHTPALM{ BHUMAHHs U OTBETCTBEHHOCTH 34 IOJYyYECHHBIN PE3yJIbTar.

B ocHoBe Mmeroguku oOydeHus anreOpe M HadalaM MaTeMaTH4ecKoro
aHaJIu3a JEKUT e TEIIbHOCTHBIN NPUHIUI 00y4YEHUSI.

CrpykTypa Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOIO aHaIN3a» BKIOYAET
CIEAYIOLIME COAEPKATEIbHO-METOANYECKAE JIMHUM: «Yucina ¥ BBIYUCIEHUSD,
«Dynkuun  u rpapukm», «YpaBHEHUs M HepaBeHCTBa», «Hauwana
MaTeMaTH4ecKoro a"anusza», «MHoxecTBa M JIOTMKa». Bce OCHOBHBIE
COZEPKATEIBHO-METOIMYECKUE JIMHUA W3Yy4YalOTCd HAa NPOTSHKEHWM JABYX JIET
oOy4eHusi B cTaplleil IIKoJe, eCTECTBEHHO JOMNOJHSAS APYT Apyra U MOCTENEHHO
HAaChIIlasACh HOBBIMM TeMaMuU W pasjaenamu. JlaHHBIA Kypc  sBIsETCA
MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAMHAET B ce0e CoJep)KaHuEe HECKOJIbKUX
MaTeMaTUYeCKUX JTUCUUIUIMH: anre0pa, TPUTOHOMETPHSI, MaTEMAaTUYECKUI aHalu3,
Teopuss MHOXecTB U Jp. [lo Mepe Toro kak yuamiuecs oBIIaJeBalOT BcE Ooiee
IIMPOKUM MaTeMaTHYECKUM anmnapaToM, y HUX MOCIEA0BATEIbHO (OPMUPYETCS U
COBEPLICHCTBYETCS YMEHUE CTPOUTH MATEMAaTUYECKYI0 MOJEIb peajJbHOU
CUTyallud, MPUMEHSITh 3HaHUA, MOIy4YeHHbIE B Kypce «Anredpa u Hayaia
MaTeMaTUYeCKOro aHaJIN3ay, JJIS PELIEHUs CaMOCTOATENbHO CHOPMYIUPOBAHHOM
MaTeMaTUYeCKOM 3a71a4yy, a 3aTeM UHTEPIPETUPOBATH ITOJYYECHHBIN PE3yJIbTar.

ConeprxarenpbHO-METOAMYECKasd JIMHUA «Hucna M BBIUMCICHUS» 3aBEpIIACT
(dbopMUpOBaHNE HABBIKOB UCIOJIB30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOMW MikoJie. B crapmieil mikone ocoboe BHUMaHHUE YIEIsSETCS
(OpMUPOBAHUIO TIPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYUAIOUIMX B ce0s
HCIOJIb30BaHUE PA3IUYHbIX (OpPM 3alucCH JIEUCTBUTENIBHOTO 4YHCIa, yMEHHE
pPalMOHAIBHO BBIOJIHATh JEUCTBUS C HHUMH, [e€laTh INPUKUIKY, OLICHUBATH
pe3ynbrar. OOyuaroluecs: MOJy4YaloT HAaBBIKM MNPUONMKEHHBIX BBIUHUCICHUH,
BBINIOJIHEHUSI JIEUCTBUII C YMCIIaM{, 3alUCaHHbIMM B CTaHIApTHOH ¢opme,
HCIIOJIb30BaHUs MAaTEMATHYECKUX KOHCTAHT, OLICHUBAHHUSI YACIOBBIX BBIPAKECHUM.

JIunns «YpaBHEHUsT M HEPABEHCTBA» PEAIM3YETCS HA NPOTSDKEHUU BCETO
oOydeHHs B CTapLieil MIKOJIe, MOCKOJBbKY B KaXKIOM pasleie MporpamMmbl
MIPEAYCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3anad. OOydarommecs OBIaJAEBaOT
pa3IMYHBIMM METOJAMU PELICHHUS LEJbIX, PALUOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX W  TPUTOHOMETPUYECKHX YpPaBHEHUI,
HEPABEHCTB U UX cucteM. lloyyeHHble yMEeHMs UCTIONIB3YIOTCS IIPU UCCIIEA0BAHNUN
(GyHKIMI ¢ MOMOINIbIO MPOU3BOJHOM, PEUIEHUU MPUKIAIHBIX 3a7a4 M 3a1ad Ha
HaXOXJCHWE HauOOJBIIMX W HAaWUMEHbIIMX 3HaueHud ¢QyHkuuu. JlaHHas
colepXxaTelbHasl JUHUS BKJIIOYaeT B ce0s Takxke (OpMUpPOBAHUE YMEHUU
BBINIOJIHATE pacu€Thl mo (opmysiam, npeoOpa3oBaHUs LENbIX, PallMOHABHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUMH, a TaKXKE€ BBIPAKECHUM,



COJIepKalIX CTerneHu u Jyorapudmel. brarogaps usyudeHuio anreOpandeckoro
Marepuana IMPOMCXOAUT  JANbHEHIIee  pa3BUTHE  AITOPUTMUYECKOTO H
aOCTPaKkTHOTO MBIIUIEHUS YyYaluxcs, (OpPMUPYIOTCSI HABBIKM JE€TyKTUBHBIX
paccyxaeHuil, paboThl C  CHUMBOJBHBIMH  (opMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEM B BHUJE PABEHCTB M HEPaBEHCTB. AJredpa
npennaraer 3¢QQEeKTUBHbIE MHCTPYMEHTBHI Ui pEIIeHUs MPAKTUYECKUX H
€CTECTBEHHO-HAYYHbIX 3aJ]1ay, HAIJISIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKU.

CopepxatenpHo-MeToAnYecKass JUHUS «DyHKIMKM W TpaduKW» TECHO
NEPEIIETAeTCs C IPYTUMU JIMHUSMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
[10CJIEI0BATENBHOCTD U3y4ECHUS Marepuaia. N3yuenue CTEIIEHHOW,
MOKa3aTeNIbHOMU, JOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIIHM, UX CBOWCTB
U TpaduKOB, UCMONIb30BaHNWE (QYHKUUNA JJIs pelleHus 3aja4 U3 JPYruxX y4eOHbIX
IIPEAMETOB U PEATBHOM JKU3HU TECHO CBS3aHO KaK C MaT€MAaTUYECKUM AHAIIU30M,
Tak M C pElIeHHeM YpaBHEHH W HepaBeHCTB. [lpu 3TOM OoJbllIOE BHUMaHUE
yaensercss (GOpMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEX]Y
pa3IUYHBIMU BEJIUYMHAMHU, HCCIEAOBAaTh NOJY4YEHHbIE (YHKIHHU, CTPOUTH UX
rpaduku. MaTtepuan 3Toi coaepKaTeIbHOW JTUHUM HAIICJICH Ha Pa3BUTHE YMEHHI
Y HAaBBIKOB, IIO3BOJIAIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B
paznuuHO (popme: aHaTUTHUYECKOM, rpaduyeckoil u cioBecHoil. Ero uzyudenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO AaHAJIOTUH.

ConepxarenpHas nuHUS «Hauana mareMaTnyeckoro aHajam3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTEMaTUYECKUX, TaK M MPUKIAAHBIX 3a1ad,
JOCTYIHBIX 00YYarOUIMMCsl, Y KOTOPBIX MOSBISIETCS BO3MOYKHOCTh MCCIIE0OBATh U
cTpouTh Tpapuku (QYHKUUN, ONpeAensiTh HUX HauOOJbIIMEe W HAUMEHbBIINE
3HAYEHUS, BBIYUCIATH IUIOWAAM (GUTYp U OOBEMBI TeJl, HaXOAUTh CKOPOCTH U
yCKOpeHusi mporeccoB. JlaHHas conaepxaTelnbHas JUHUS OTKPBIBAET HOBBIC
BO3MOJKHOCTH IIOCTPOEHHSI MAaTEMaTUYECKUX MOJEIEH pEabHbIX CHUTYalluil,
HaXO0XJICHUs HAWJY4IlEero pPelIeHUs B MPUKIAIHBIX, B TOM YHUCIE€ COLMAIBHO-
SKOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MAaTHYECKOI'O aHAIU3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATIBHO-TOTUUECKOTO U KPEaTUBHOTO
MBIIUICHHS, (OPMHUPOBAHUIO YMEHUH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHKe M HCcKyccTBe. OOyuaronpecs Y3HAIOT O
BBIIAIOIINXCSI pe3yJIbTaTaxX, MOJYYEHHBIX B XOJI€ Pa3BUTUA MaTEMaTUKH Kak
HayKH, U UX aBTOpax.

ConepxaTenpHO-MeTOANYECKas JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
IOCBSILIEHA  DJIEMEHTAaM  TEOPUUM  MHOXKECTB.  T€0pEeTHKO-MHOKECTBEHHbBIE
MIPEACTABIICHNS MPOHU3BIBAIOT BECh KypC IIKOJBHON MAaTeMaTHKU W IPEJIararT



HanboJiee YHUBEPCATbHBIN S3bIK, OOBETUHSIONINA BCE pa3/Ieiibl MAaTEMaTHKHA U €€
MPWIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE MATEMATUUYECKUE TUCIUIUIMHBI B €IMHOE
nenoe. [loaToMy BakHO NaTh BO3MOXHOCTH IIKOJHHUKY MOHHMATh TEOPETHKO-
MHOYKECTBEHHBIN $I3bIK COBPEMEHHOW MAaTEMaTUKH M MCIOJIb30BaTh €ro s
BBIPKCHHSI CBOMX MBICIICH.

B xypce «Anrebpa u Hayanma MaTeMaTHYECKOTO AHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMAaTHYECKOTO MOJCIHPOBAHUS, KOTOPHIE TMPU3BAHBI
copMHUPOBATh HABBIKH TIOCTPOSHUS MOJICICH pealbHBIX CUTYAIMi, HCCIEA0BaHMUS
ATUX MOJIEJIEH ¢ TOMOIIBIO ammapara ajareOpbl U MaTEMaTHYECKOTO aHAIHM3a |
WHTEPIPETAIINK TTOJTYYCHHBIX PE3yIbTaTOB. TaKue 3aJlaHus BIUICTCHBI B KaXIbIA
U3 pa3/esioB MPOTPaMMBbI, TTOCKOJIbKY BECh MaTepUall Kypca MUPOKO UCTIOIb3YETCS
JUTSL peIlieHrs IPUKIIATHbIX 3a1a4. [Ipu peneHnn peanbHbIX MPaKTUYECKUX 3a7a4
ydJaIiuecs: pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIaTh W KOHKPETU3UPOBATH
npobaemMy. JlearenbHOCTs, TI0 (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/1a4 OpraHU3yeTcsl B MPOIECCe M3YyYEeHHS BCEX TeM Kypca «Ausredpa v Hayana
MaTeMaTU4YeCKOro aHaInu3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B yueOHOM T1utane Ha u3ydeHHE Kypca anreOpbl M Hadal MaTeMaTHYeCKOTo
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 Jaca B
Hezento B 11 kmacce, Bcero 3a 1Ba roga o0yuenus — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYUCTICHUS

Panuonanbubie uncina. OOBIKHOBEHHBIE M JECATHYHBIE APOOH, MPOIICHTHI,
OCCKOHEUHBIC  MEpUOIUYECKHEe  JApoOM. ApudMeTHuecKue  oIepaludu ¢
palMOHAIBHBIMU YHCIIaMU, PE0OPA30BAHMS YUCIOBBIX BhIpakeHUi. [IprMenenue
Apobeil 1 MPOLEHTOB /ISl PElICHUs MPUKIAAHBIX 337ad U3 Pa3IMYHbIX OTpacie
3HAHUU U pEaTbHOU KU3HMU.

JlelictButenbHble 4ucia. PanMOHAIbHBIE W UPPALHMOHAIBHBIE YHUCIA.
Apudmernueckue omnepanuu ¢ JIeHCTBUTEIbHBIMU Yuciamu. [IpuOnmxEHHbIe
BBIYUCIICHUS, IPABUJIA OKPYTJIECHUS, MPUKUKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Cremmenp ¢ menbiM  mokazareneMm. CranmapTHas  ¢opma  3amucH
JNEUCTBUTENBHOTO uucaa. Vcnonbs3oBaHue moaxojsmied  (GopMmbl  3alucu
JNEUCTBUTENBHBIX YHUCEN JJIA PEIICHUS MPAKTUYECKUX 3a7ad U MpPeICTaBICHUSA
JTAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypalnbHOW  cremeHd.  JleHcTBus ¢
apuMeTUYEeCKUMHU KOPHSIMH HAaTypaIbHON CTETICHH.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC,
ApPKTaHI'€HC YHCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa v TOXKIECTBEHHbIE TPEOOPA30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHU. OcHOBHbIE
TPUTOHOMETPHUYECKUE (DOPMYIIBI.

VYpaBHEeHHE, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelIeHHWE HEPaBEHCTBA.
Mero1 UHTEpBaJOB.

Pemenue nensix u IpoOHO-pAlMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX ypaBHEHUN U HEPABEHCTB.

Pelienrie TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHrne ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKUX 3a]a4y
Y 33J1a4 U3 pa3Iu4HbIX 001acTeil HAyKH U peabHOM KU3HH.

DyHKIUU U TPaPUKH

Oyukiwmsa, crnocodsl 3amanus GyHkiuu. ['paduk  dyskmuu. Bzanmbo
oOpatHbIe PYHKIIUH.

OOnacTh ompeneneHus 1 MHOXKECTBO 3HaueHuil ¢yHkimu. Hymm QyHkumu.
ITpoMexxyTkH 3HaAKOTIOCTOSIHCTBA. UETHBIE ¥ HEUETHBIE (PYHKIIUH.

Crenennast GpyHKIMS ¢ HaTypaldbHBIM M IENbIM MOKa3areneM. EE€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHS N-Oi CTETICHHU.



TpuroHoMmeTpuueckass OKPYKHOCThb, OIpPEJEIECHUE TPUTOHOMETPUUYECKUX
(GYyHKIIUN YUCIOBOTO apryMeHTa.

Hauyana maTeMaTH4YecKOro aHaJIM3a

ITocnenqoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJICIOBATEIHLHOCTEH.
MOHOTOHHBIE OCAEA0BATEILHOCTH.

Apudmerndeckas ¥ TeoMeTpUIecKasi mporpeccuu. beckorneuHno yObIBaromas
reomerpudeckasi nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccuu. dopMmyiia CIOXKHBIX MPONIEHTOB. Mcmonb30BaHMEe MPOTPECCUU IS
pelLIeHUs] pealibHBIX 33/1a4u MPUKJIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTUKA

MHokecTBO, omepanuu HaJl MHOXecTBamu. [lnarpammbl Dinepa—BenHa.
[IpuMeHeHne TEeOpEeTUKO-MHOKECTBEHHOIO ammapara JUisi OMUCAaHUS PEealbHbIX
MIPOLIECCOB U SBJICHUI, PU PEIICHUH 3a/1a4 U3 JPYTUX YUEOHbIX MPEIMETOB.

Onpenenenue, TeopemMa, CieCTBUE, J0Ka3aTeIbCTRO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUS

Harypanbpasle n nenbie uncna. [Ipu3Haky AEITMMOCTH LENBIX YUCEN.

CreneHb ¢ paMOHAJIBHBIM ITOKa3areseM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTnyHbie U HATypaabHbIE JOTapU(PMBIL.

YpaBHeHUS U HEPABEHCTBA

[Tpeobpa3zoBanue BeIpaKeHHM, COEPIKALUX JOTapU(MBI.

[IpeoOpa3oBanre BBIPAKEHUM, COAECPKAIIMX CTENEHU C PaUOHAIBLHBIM
IIOKA3aTEIIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loxa3arenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHUW. PellleHne NpUKIaIHbIX 337a4 C MOMOILIBIO
CHUCTEMBI JINHENHBIX YPABHECHUM.

CucreMbl U1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHHEe  ypaBHEHMH, CUCTEM W  HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCcKNX 3a]ad W 3aJad M3 Pa3IMYHbIX O0JacTel HayKH W pealbHOU
KU3HH.

DyHKUMH U TpaduKku

Oyukimus.  [lepuommueckne  QyHkumu. [IpoMexyTkm  MOHOTOHHOCTHU
¢yHkuuu. MakcumyMmbl U1 MUHUMYMbl (yHKUIuU. HaunOosbliee 1 HauMeHblee
3Ha4YeHHe (PYHKIIMH Ha IPOMEXYTKE.

Tpuronomerpuueckue QyHKIUHN, UX CBOMCTBA U IpadUKH.

[ToxazarenbHast u norapudmuueckas GyHKINU, UX CBOICTBA U IpaQUKU.



Hcnonp3oBanue rpagukoB GyHKIUI A5 pelleHus] ypaBHEHUN U JTMHEHHbBIX
CUCTEM.

Hcnonp3oBanue rpadukoB QyHKUMM JUIsI MCCIEAOBAHUS NPOLIECCOB H
3aBUCUMOCTEM, KOTOpble BO3HHUKAIOT MPHU PEHICHUH 3aJad U3 APYTUX Y4EOHBIX
NPEAMETOB U PEATILHOMN KU3HMU.

Havana maTteMaTH4eCKOI0 aHAJIN3a

HenpepriBabie ¢pyHKInu. MeToa HHTEPBAIOB AJIs PELICHUS HEPABEHCTB.

[IpousBoanass ¢yukuuu. ['eomerpuyeckuii. u  (PU3MUECKUH  CMBICI
IIPOU3BOTHOM.

ITpousBonHble  snemMeHTapHBIX  QyHKUuA.  Dopmysnbl  HaxoXAeHUs
MIPOM3BOIHOM CyMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUH.

[Tpumenenne nMpou3BOAHON K UCCIEIOBaHUIO (YHKIUH HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxneHrne HanOopIIero 1 HauMEHbILEro 3HaueHusl (PyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe NPOM3BONHOM JUI HAXOXKACHWS HAWIydlIero peleHus B
NPUKIANHBIX 3aJayax, s OIPEACIIEHUS CKOPOCTM IIpolecca, 3aJaHHOIOo
bopmynoit mim rpaduKkoM.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbBIX.

Wuterpan, ero reoMeTpuyecKuid U (PU3MUECKHM CMBICH. BpruncieHue
uHTterpaia mo ¢popmyie Hetorona—Jleibnuna.



IIVIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mnpeamera «MaTemaTuka» JOJDKHO 0OeCleunBaTh
JOCTIKEHHE Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsl CICTYIOMINX TUIHOCTHBIX,
MeTaIrpeAMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDHI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHSI MPOrpamMMbl y4ye€OHOTO MpeaMeTa
«MareMarnka» XxapakTepU3yrOTCS:

['paxxmaHnckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO TPAKJAHCKON MO3ULIMKM 00YYAIOIIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOI'O 4I€HAa POCCHUWCKOro OOIIecTBa, MPEACTABICHHEM O
MaTeMaTUYeCKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUM,
MpoNeayp TpaKIaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl M IIp.), YMEHHEM
B3aUMO/JICCTBOBAaTh C COIMAJbHBIMM HMHCTUTYTAMHU B COOTBETCTBUM C UX
(YHKIUSIMU 1 HAa3HAUCHUEM.

[TarproTHyecKkoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKON IPAKJAHCKON MACHTUYHOCTH, YBXKEHUS K
IPOIUIOMY U HAaCTOSIIEMY POCCHUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKOM MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO ATHX JOCTIKEHMHA B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

OCO3HAHUEM JyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
chOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  ITOBEICHUS,
CBA3aHHOIO C IMPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKHU U EATEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOUIEHWEM K MHUPY, BKJIIOYAs ACTETHUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, pELICHUH, pacCyKIEHUN;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®u3nyecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO yMEHHUS TMPUMEHSITh MaTEMaTHYECKUE 3HAaHUS B
MHTEpEecax 3/I0pOBOro U 0€30MacHOr0 00pa3a >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pPOBbIO (3I0pOBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHI U

OT/bIXA, peryisipHas buznyeckas AKTHUBHOCTH); bu3IecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEITHLHOM
TeSITENIbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAy, OCO3HAaHUEM IIEHHOCTU TPYIOJIIOOUS; UHTEPECOM K
pasnuuHbiM  cepam  MPOGECCHOHATBHOW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKECHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynmymieir mpodeccu U peaTn30BbIBATH COOCTBEHHBIC >KMU3HEHHBIC TILIAHBI;
FOTOBHOCTBIO M  CIHOCOOHOCTBIO K MaTeMaTUYeCKoMy OOpa3oBaHUIO W
caMm0o00pa30BaHUIO Ha TPOTSHKEHWU BCEM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YUYaCTHUIO B PELICHUH NPAKTUYECKUX 33/1a4 MaTeMaTUYE€CKOM HAPABICHHOCTHU.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO 3KOJOTHYECKOW KYJIbTYPhl, MOHUMAHUEM BIIHSHUS
COLIMAJIbHO-D)KOHOMHYECKUX IPOLECCOB HA COCTOSHUE MPUPOJHONW M COLUAIBHOU
Cpelpl, OCO3HAHMEM [JOOATFHOTO  XapakTepa JKOJOTUYECKHX MpobieMm;
OpPUEHTAllMEW HAa NMPUMEHECHHE MAaTeMaTUYECKUX 3HAHWM ISl PEIICHUs 3a1ad B
00JIaCTH  OKpY’Karomled cpenapl, IUIAaHUPOBAHUSI TOCTYNIKOB M OIICHKH HX
BO3MOJKHBIX IOCIIEICTBUAN JJIsI OKPYKAOIIEN CPEJIbL.

[{eHHOCTH HAyYHOTO MO3HAHMUS:

c(OpMHUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKu ©  OOIIECTBEHHOW TMPAKTHKH, [MOHUMAaHHEM
MaTeMaTHYeCKOM HayKM Kak cQepbl 4YeIOBEUECKOW eATEeIbHOCTU, JTaloB €
pPa3sBUTUS W 3HAYUMMOCTH JUISL PA3BUTUS LUBWIM3ALUWH, OBJIAJCHHUEM SI3BIKOM
MaTEeMAaTUKU M MATEMAaTHYE€CKOW KYJIbTYpOW KaK CpPEACTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOEKTHYIO M MCCIEA0BATENBCKYIO JIESITEIBHOCTh
WHAUBUAYAIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHbie pe3ynbTaThl OCBOSHUS MPOTPAMMbI yYEOHOTO TpeaMeTa
«MaremaTuka» XapaKkTepU3yITCs OBJIaJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUSHBIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLLCMEUAMU.

1)  Vuusepcanouvie  nosnasamenvmvle  Oelicmsus, — obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00Y4arWuxcs (oceoenue
Memoo0o8  NO3HAHUA  OKpYJcaroujeco  Mupda;  HpUMEHeHue  JI02UYeCKUX,
uccie008amenbCKux onepayull, ymeHuti pabomamsos ¢ uHgpopmayueti).

ba3oBble lorHUecKue NEeUCTBUS:

e BBUIBIATH U XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
00BEKTOB, TIOHSTHI, OTHOIICHWH MEXIy MOHATUSAMU; (POpMYyIUpPOBATH
OmnpeneneHusT TMOHATUNM, YCTAaHABIMBATh  CYLIECTBEHHBIM  MpPU3HAK
KJIacCU(pUKAIlMU, OCHOBAHMS AJii OOOOLICHUS W CpaBHEHUS, KPUTEPHUU
IPOBOAMMOIO aHAIIH3A,



BOCIPUHUMATh, (OPMYIUPOBATh U  MPEOOpPa3OBbIBATh  CYXKICHHUS:
yTBEPJIUTENbHbIE W OTPUIATENbHBIC, €IMHUYHbIC, YacTHbIE U OOLIHE;
YCIIOBHBIE;

BBISIBIISITh ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
OpPOTUBOpEUUsl B (paKTaxX, [JaHHBIX, HAONIOAECHUAX U YTBEPKICHUSIX;
npenjaratb  KpUTEpUU  JJIs  BBIBICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

JIeNIaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3AKITIOUCHHUM, yMO3aKIIOUEHUH M0 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITENIBHO JI0Ka3aTeNIbCTBA MaTeMaTU4YECKUX
YTBEPKIACHUH (TpsIMbIEe U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJIUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBAaTH COOCTBEHHBIC
CY’KJEHHS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemieHuss y4yeOHOM 3afaud (CpaBHMBATH HECKOJBKO
BApUAHTOB pEUICHMs, BbIOMpaTh HaubOoyee NOAXOIMUNA C Y4ETOM
CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPUEB).

bazoBrie HCCICOAOBATCIIBbCKUC I[eﬁCTBHHI

UCTIOJIb30BaTh BOIMPOCH KaK MCCIEA0BATENhCKUH HHCTPYMEHT MO3HAHUS;
¢dbopMynHupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTUBOPEUHE, MNpodIEMy,
yCTaHAaBIWBaTh HCKOMOE€ W  JaHHOe, (opMUpOBATH  THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITENTBHO CTUTaHUPOBAHHBIH AKCTIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAaHOBIICHHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOTro
oObeKTa, SBJIEHMS, MPOLIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BeKTaMu, SIBICHUSIMH, TIPOIECCAMH,

CaMOCTOSITENIBHO (hOPMYTUPOBATH 0OOOIIEHUS M BBIBOJBI 10 PE3yIbTaTaM
POBEIEHHOTO HAONIOACHUSA, WCCIICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJTYUYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIIECHHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIEcca, a TAKXKE BBIABUTATh
MPEITOJIOKEHUS O €TO PA3BUTHUHN B HOBBIX YCIOBHUSX.

Pabota c nadopmanmeii:

BBISIBJISATh €PUIMTH MHPOpPMALIUM, NAHHBIX, HEOOXOJUMBIX JUIsl OTBETA
Ha BOIIPOC U JUIsl pEUICHUS 3a/1a4u;

BBIOMpAaTh  WH(OpPMAIMI0O W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO
Pa3TUYHBIX BUJOB U (OPM MIPEACTABICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, IPEACTABIATh €€ B PA3IMYHBIX (opMax,
WLTIOCTPUPOBATH rpauueck;



2)

OLICHUBATh HaJEXKHOCTh uH(bOopMauu 10 CaMOCTOSITEIILHO
chOpMyTHPOBAHHBIM KPUTEPHUSM.
Yuueepcanvnuvie KomMmMyHuxkamuenwvle Oeticmeus, — 0Oecneuusarom

CPOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOWUXCSL.
OO01eHue:

BOCIPUHUMATh H  (OPMYIHpPOBAaTh CYXXIEHUS B COOTBETCTBHUH C
YCIIOBUSMU U IENSIMU OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO
XOJly pelIeHUs 3a/1a4l, KOMMEHTUPOBATh MOJIYYEHHBINA pe3yJIbTaT;

B X07ie 00Cy>KJIeHHs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYyKIaeMOil TEMBI,
npo0JIeMBbl, peliaeMoi 3a/1a4u, BbICKa3bIBaTh UJICH, HAIIEICHHBIE HA TMIOUCK
pEIIEHHUs; COMOCTABIATh CBOM CYXJIEHUS C CYXICHUSAMHU JPYTUX
YYaCTHHKOB Juajora, OOHapyXHBaTh pa3indMe W CXOJCTBO IMO3MIIMIL; B
KOPPEKTHOI (opme GopMyTHupOBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS;
OpEACTaBIATh  pe3yJabTaThl  pelIeHHs  3aJadd,  OKCIIepUMEHTa,
UCCIIEJIOBaHMs,  MPOEKTa;  CaMOCTOSTENIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI C YUETOM 3a/1a4 IPE3CHTAIMU U OCOOCHHOCTEN ayTUTOPUH.

CoTpyTHUYECTBO:

3)

NOHMMATh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
VHIMBUIYTHHON pabOThl IPU PELICHUH YUeOHBIX 33/1a4; IPUHUMATH 1IeJTb
COBMECTHOM JESATENIbHOCTH, IUIAHUPOBAaTh OPraHU3alUdI0 COBMECTHOM
paboThI, pacTipeeNaTh BUILI paboT, TOTOBAPUBATHCS, 0OCYkKAATh TIPOIECC
U pe3yibTar paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOICH;
y4acTBOBaTh B TPYNIOBHIX Popmax paboTsl (00CYyKaeHHs, 0OMEH MHEHUH,
«MO3rOBbI€ HITYPMbI» M HHBIC); BBIIOJIHATH CBOIO YacTb pPabOThI U
KOOPJIMHUPOBaThH CBOM JIEUCTBUS C JPYrMMH WI€HAMU KOMaHJbI;
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OO MPOAYKT MO KPUTEPHSIM,
chOpMyTHMPOBAHHBIM YYACTHHUKAMHU B3aUMO/ICHCTBUSI.

Vuusepcanvuvie  pezynamueHnvie  Oeticmeus, obecneuusarom

Gopmuposanue cCMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IUIAH, AJITOPUTM PCHICHHA 3ada4U, BBI6I/IpaTI> CII0Cc00 peuiCHuAg C

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHU ¢ y4ETOM HOBOM MH(POPMAITUH.
CaMOKOHTPOJIb:

BJa/JIeTh HaBBIKAMHM [O3HABATENIbHOM pEQUEKCHH KaK OCO3HAHUS
COBEpLIAEMBIX JECUCTBUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca M
pe3yibpTaTa peleHus MaTeMaTHIECKOM 3a1a4u;



e TNPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PEUICHUU
3a1a4¥, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, JaHHBIX, HAJACHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUMBATh COOTBETCTBUE pe3yJibTaTa LEJIH U YCIOBHUSIM, OOBSCHSITH
MIPUYUHBl JOCTHKCHUS WIW HEAOCTHXKEHUS PE3YJIbTAaTOB JEATEIbHOCTH,
HAXOJIUTh OMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATDBI

OcBoeHne ydeOHOro Kypca «AyireOpa U Havajia MaTeMaTHUYECKOTO aHAIM3a»
Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUs JNOJDKHO O0ECredYnBaTh JOCTHKECHUE
CIICAYIONIUX TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KVIACC

Yucaa v BbIYMCICHUSA

OnepupoBaTh TNOHATUSAMU: pPALUOHAIBHOE M JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JECATHUYHAS APOOb, MPOLEHTHI.

BoeinonHATE  apuMeTHUecKHe  ONepaluMud € PAlMOHAIBHBIMM U
JNEHUCTBUTEIBHBIMU YHCIIAMHU.

BoimonuaTe npubnmkEHHBIE BBIUKUCICHUS, UCIIONB3YsI MpaBuia OKPYTJICHUS,
JeJIaTh NPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUM.

OnepupoBarh MOHATUSMH: CTENEHb C LENbIM IOKa3aTellieM; CTaHAapTHAs
dopma 3amucH JIEHCTBUTEIBHOIO 4YHUCIA, KOPEHb HAaTypaIbHOW CTEIEHU;
MCII0JIb30BaTh MOAXOASAIIYI0 (POpMy 3amKCH AEHCTBUTENBHBIX YHUCEN JJIsl PEHICHUS
MPAKTUYECKUX 33]1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh NOHATHIMU: CUHYC, KOCHHYC U TaHT'€HC IPOU3BOJIBHOTO YIJIa;
HCIT0JIb30BaTh 3alIMCh IPOU3BOJIBHOIO YIJIa Y€pEe3 0OpATHBIE TPUTOHOMETPUYECKHE
(YHKIUU.

YpaBHeHMS U HEpaBeHCTBA

OnepupoBarh MNOHATUSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHUE;

BoinoniHATe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUH U pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonuaTe mpeoOpa3zoBaHUs LETBIX, PAMOHATBHBIX W HPPAMOHATbHBIX
BBIDOKCHMM M pEIaTb  OCHOBHBIE  THIIBI  ILENBIX, PAlUOHAIBHBIX U
VPPALMOHATBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATH ypaBHEHMs U HEPABEHCTBA ISl PELICHHUS] MaTEMaTUYECKUX 3a1a4
U 3a71a4 U3 pa3INyHbIX 001acTel HayKH U peasibHOM JKU3HU.



MopenupoBaTh peanbHblE CHTyallUd Ha S3bIKE€ aiareOpbl, COCTaBISATh
BBIDAXXECHUs, YPaBHEHMs, HEPABEHCTBA II0 YCIOBHUIO 33Ja4d, HCCIEA0BATh
MOCTPOEHHBIE MOJIEIU C UCIOJIb30BAaHUEM armapara aareOphl.

DyHKIUU U TPaPUKH

OnepupoBarh MOHATUAMU: (YHKIHMS, CIOCOObI 3a7aHus (PYHKIUHU, 00JIacCTh
OTpEIENeHUsT U MHOXECTBO 3HaYeHUH (QYHKIHMH, rpaduk (QyHKIHH, B3aUMHO
oOpaTHble (QYHKITHH.

OnepupoBarh MOHATUAMM: YETHOCTH M HEUYETHOCTh (PYHKIMH, HYJH
GyHKIMHY, TPOMEKYTKH 3HAKOMIOCTOSHCTBA.

Ncnonb3oBath rpaduku QyHKIIUN IS pEIICHUS] YPaBHEHUMN.

Ctpouts U uuTaTh TpaPUKU JTUHEHHON (YHKIMH, KBAAPATUIHON (PYHKIIHH,
CTETIEHHOM (YHKITMH C LEIbIM TTOKa3aTeNIeM.

Ucnonb3oBare rpapuku (QyHKUMA Uil UCCIENOBAHMS TPOLIECCOB U
3aBHCHUMOCTEN MPU PEUICHUM 3a]a4 U3 JPYTUX y4eOHBIX MPEIMETOB M PEATbHOU
KU3HU; BhIpaxaTh (hOpMyIaMu 3aBUCUMOCTH MEK/Ty BEJIMUMHAMHU.

Havana maTteMaTH4eCKOI0 aHAJIN3a

OmnepupoBaTh MOHATHSIMH: IOCIEIOBATEIBbHOCTh, apudMeTuueckas u
r€OMETPUYECKAS] TPOTPECCUH.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBalOIIas TeoMeTpHYecKas
nporpeccusi, cyMmma 0€CKOHEUHO YObIBaIOLIEH T€OMETPUIECKON POTPECCHUHU.

3ajaBarh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEN0BATENBHOCTEN U IPOTPECCUN UIST PELICHUS
peanbHbIX 3a]1a4 MPUKIAJIHOIO XapakTepa.

MHo:xecTBa M JI0TMKA

OneprpoBaTh NOHATUSMH: MHOXKECTBO, OTIEPALIMU HAJl MHOKECTBAMM.

Mcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar i OIMCAaHMS
pEaNbHBIX MPOILIECCOB M SIBICHUH, MpPU pPEHICHUH 3aJad4 M3 JAPYIHX y4eOHbBIX
MIPEIMETOB.

OnepupoBatb MOHATHSIMMU: ONpENEIICHUE,  Teopema, CJIE/ICTBHE,
IOKA3aTENbCTBO.

11 KVIACC

Yuciaa 1 BbIYUCITEHUA

OnepupoBaTh TMOHATUAMH: HaTypaJibHOE, LEJI0€ YHUCIO; HCIOJIb30BaTh
MPU3HAKYU JEIMMOCTH LEJIbIX YHCEN, PAa3JIOKEHHUE YHCIIa Ha MPOCThIE MHOXKUTEH
IUIs PELLICHUS 3a0a4.

OnepupoBaTh MOHITUEM: CTEIICHb C PAIMOHATBHBIM TOKA3aTEIEM.

OnepupoBaTh MOHATHUSAMHU: JIOTapu(pM YHUCIA, NECITUYHBIE U HATypalbHBIC
Jorapu(pMel.



YpaBHeHMS U HEpaBeHCTBA

[IpuMeHATh CBOWCTBA CTENEHHM Ui  [peoOpa3OBaHMS  BBIPAKECHUII;
ONEpUPOBATh IOHATHAMU: IIOKA3aTE€IbHOE YPAaBHEHHE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHATe 1peoOpa3oBaHUs  BBIPAXKEHUM, COJAEpXKAlMX JiorapuMsl;
OTIEpUPOBATH MOHATHIMHU: JIOTapU(PMUIECKOE YPaBHEHNUE U HEPABEHCTBO; PeIIaTh
OCHOBHBI€ THUIIbI JOTAPU(PMUUECKUX YPAaBHEHHUI 1 HEPABEHCTB.

Haxonuts penieHus npocTednx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSMU: CHUCTEMA JIMHEHHBIX YPAaBHEHUW M €€ pPEIICHMUE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM U1 PEIIECHUS TPAKTUYECKUX 3a]1a4.

Haxonute pemenus npocTenmmx CUCTEM M COBOKYIHOCTEH PallMOHAIBHBIX
YPaBHEHHU U HEPABEHCTB.

MonenupoBaTh peajgbHblE CUTYallUM Ha S3bIKE alreOpbl, COCTABIATH
BBIDAQXXEHUs, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHUIO 3a/1ayH,
MCCIIE0BATh OCTPOEHHBIE MOJIEH C UCIIOJIb30BAaHNEM almapara ajareOpsl.

DOyHKIUN U TPAPUKH

OnepupoBaTh MOHATHSAMH: TEpHOAMYECKass  (DYyHKIMSA, NPOMEKYTKU
MOHOTOHHOCTM (YHKIMM, TOYKM OKcTpemMyMma (QyHKIuM, HauOonbliee U
HauMeEHbIIee 3HAueHHUs (YHKUMUM Ha TMPOMEXKYTKE; HCIONb30BaTh UX A
uccienoBanus QyHKINUH, 3aJaHHON TpadUuKoM.

OmnepupoBaTh MOHATHUSAMH: TpadUKHU MOKa3aTEIbHOU, JOTapudMUUIECKON U
TPUTOHOMETPUUECKUX (PYHKLNH; U300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTH U
WCITOJIb30BAaTh JUIsl PEILICHUs YPABHEHUN U HEPABEHCTB.

N3006paxkaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaUKU JTUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BAaTh UX JUIS PEIICHUS CUCTEMBI JIMHEWHBIX YPABHEHHUI.

Wcnonp3oBath rpaduku (QYHKIMA [UIsI HUCCIEAOBAHUS TMPOLIECCOB H
3aBUCUMOCTEN U3 IPYTUX YyYE€OHBIX TUCLHUIUIMH.

Havana maTteMaTH4eCKOI0 aHa/IM3a

OmnepupoBaTh MOHATUSAMU: HEMpepbIBHAs (yHKIUS; MPOU3BOIHAS (DYyHKIMU;
MCIO0JIb30BaTh F€OMETPUUECKUM U PU3NUECKUI CMBICI TIPOU3BOAHOM ISl PEIICHUS
3a1ay.

HaxoauThk npon3BOAHbIE 2IEMEHTAPHBIX (YHKIIU, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEAECHMSI, YACTHOT'O (DyHKLIMH.

Hcnonp30BaTh MPOU3BOIHYIO AJIA UCCIENOBaHUs (yHKIIMU HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K IOCTPOSHUIO Tpa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUIS HAXOXKIACHUS HAWIYYIIETrO PEIICHUS B
IIPUKJIAJHBIX, B TOM YMCJIE COLMAIBHO-D)KOHOMUUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATUSAMHU: I[€PBOOOpa3Has M MHTErpajg; IOHUMATh
reOMeTpUUECKU U (PU3UYECKUN CMBICT HHTETpaja.



Haxoaute mepBooOpa3HbIe 3JIE€MEHTApPHBIX (DYHKIMI;, BBIYUCISATH HHTETPAI
no ¢popmyne Horotona—Jlel6uuna.

Pemath mpukiagHble 3amayd, B TOM YHCIE COLMATLHO-DKOHOMHUYECKOTO U
(u3HUECKOTr0 XapaKkTepa, CPeICTBAMU MaTEMAaTHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsimyecTBO 4acoB J1eKTPOHHbIE
Ne HanMeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n NporpaMMbl Bcero Konrpoaurie | Ipaxtirieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
MHOXecTBa palliOHATBHBIX U
1 NEUCTBUTENILHBIX Uyncell. PanmoHaibHbIe 21 1
ypaBHEHHSI U HEPABEHCTBA
5 @®yukuuu u rpaduxu. CreneHs ¢ LeabM 9 0
nokaszaresaem
3 ApudmeTnueckuii KOpeHb N—0il CTETICHHU. 97 1
HppanroHanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyisl
4 TPUTOHOMETPHH. TpUrOHOMETpHUIECKHe 33 1
ypaBHEHUS
5 [TocenoBaTeIbHOCTH U IPOTPECCHH 8 0
6 [ToBTOpEenue, 000061IeHNE, CUCTEMATU3ALIHS 4 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 0




11 KITACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Kontpoarnrie | Mpaktiieckue o0pa3oBaTte/ibHbIE
padoThbI padoThl pecypest
CreneHsp ¢ paliMOHAIbHBIM [TOKa3aTeIeM.
1 [TokazatenbHas ¢pyHkuus. [TokazaTenpHbIe 12 1
ypaBHEHHS U HEPABEHCTBA
Jlorapugmuueckas GpyHkuus.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEPaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpaduku. TpuroHoMeTpudecKue 9 1
HEPaBEHCTBA
4 [TpousBonnas. [IpumeHneHne npou3BOIHOM 24 1
5 WuTerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHUH 12 1
7 HatypanpHble U enbie 9rciia 6
3 [ToBTOpeHnue, 0600IIeHNE, CHCTEeMATH3AIUS 18 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* MaTeMaruka: anredpa ¥ Hauajla MaTeMaTUYECKOTO aHaIu3a, FT€OMETPUS.
Anrebpa u Hayaa MaTeMaTuueckoro ananusa, 10-11 kiaccsl/ Anumos IILA.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKIMOHEPHOE OOILECTBO

«M3narensctBO «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUDPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://uchi.ru/
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