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MHNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yuebHOTO Kypca «Anredpa U Hadajga MaTeMaTHYeCKOTO
aHanu3a» 0a3oBoro ypoBHs misa obydaronmuxcst 10 —11 kmaccoB paspaboTtaHa Ha
ocHoBe denepanbHOrO TOCYIaPCTBEHHOT'O 00Pa30BaTEILHOTO CTAHAAPTa CPETHETO
oOmiero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUA,
NPEIBSIBIAEMbIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPATUIUNA POCCHUICKOTO
oOpa3oBanus. Peanuzaius mporpammbl 0O€CleUMBAET OBJAJCHHE KIIOUYEBBIMU
KOMIICTCHIIUSMHU, COCTABIISIONIMMH OCHOBY IJISI CAMOPA3BUTHsI M HEMPEPHIBHOTO
o0pa3oBaHMsI, IEJTOCTHOCTD OOMIEKYIBTYPHOTO, TJHMYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaIOIIUXCS.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyajia MaTEeMaTHUYE€CKOTO aHAJIU3a» SIBISETCS OJHUM W3
HamOoJiee 3HAYMMBIX B TMpOrpaMMe CTapIlie IIKOJbI, TOCKOJBKY, C OJIHOM
CTOPOHBI, OH 00€CIEUYNBAET HMHCTPYMECHTAIBbHYIO 0a3y Uisi HM3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C APYTrOd CTOPOHBI, (POPMUPYET JTOTHUECKOE U
a0CTpaKTHOE MBINUICHWE YyYalluxcsl Ha YPOBHE, HEOOXOIUMOM JJIsi OCBOCHHS
KypcoB HH(POPMATUKH, OOIIECTBO3HAHMS, WCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYallluecsl OBJIAJIEBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KoTopas (GOpMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIeCKoi popme.

Kypc anrebpsr 1 Hadan MaTeMaTHdeCKOTO aHaIW3a 3aKJIaIbIBAET OCHOBY IS
YCTCIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKH, XUMHH, OHOJOTUM, TOHMUMAHUS
OCHOBHBIX TCHJICHIIMA OKOHOMUKM U OOIIECTBEHHOW JKU3HU, TO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh WX B TMOBCEIHEBHOW XKM3HU. B TOXXe Bpemsi oBianeHue
a0CTpaKTHBIMU ¥ JIOTHYECKH CTPOTMUMH MAaTEMAaTUYECKHUMH KOHCTPYKIUSIMHU
pa3BUBAET YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEP>KJICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIo, adCTparupoBaHue u
aHajoruto, GopMUPYeT KpeaTUBHOE U KPUTHUYECKOE MBIIICeHHE. B Xxo1e n3ydeHus
anreOppl W HayaJl MaTeMaTHYECKOTO aHajdn3a B CTaplieid IIKOJe YydJalluecs
MOJIy4alOT HOBBIA ONBIT pEHICHUS NPHUKIAAHBIX 3a7a4, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIeJIEH peasbHBbIX CHUTyalluid W WHTEpIpeTaluu
MOJIYYCHHBIX  PEIICHWM, 3HAKOMATCS C  [pUMEpaMud  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTE B TMpUPOJE, HAyKe U B MCKYCCTBE, C BBIJIAIOIIUMHUCS
MaTEMaTHYECKUMU OTKPBITUSIMU M KX aBTOPAMH.

Kypc obGnagaer 3HaYMTEIBHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercst Kak 4yepe3 y4deOHbIM Marepuaj, CIOCOOCTBYIOUIUN (HOPMUPOBAHHIO
HAyYHOTO MHUPOBO33PEHHUS, TaK U uepe3 chenupuky y4eOHOU NesaTeTbHOCTH,
TpeOytoiei CaMOCTOATEILHOCTH, aKKypaTHOCTH, MPOIOJKUTETLHON
KOHIEHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 3 MOJTYYEHHBIN pe3ynbTarT.



B ocHoBe Mertomuku oOydeHuss anreOpe W HavajlaM MaTeMaTH4eCKOTro
aHau3a JISKUT JIeITeIIbHOCTHBIN NPUHIUIT 00YUYEHUS.

CtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHIECKOTO aHaJIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIMYECKUE JUHUM: «YHHClIa W BBIYUCICHUS,
«Dynxkuuun  u  rpadukuy, «YpaBHeHHUS W HepaBeHCTBa», «Hauama
MaTemMaTU4eCcKoro ananusa», «MHoxkecTBa U Joruka». Bce OCHOBHBbIE
COJIEPKATEIIbHO-METOJUYECKUE JIMHUUA H3YyYAlOTCd Ha NPOTSHKEHUU ABYX JIET
oOy4eHHs B CTapiled IIKOJie, €CTECTBEHHO IOTMOIHSS APYr APYyra M MOCTEHEHHO
HAChI[AsiCh HOBBIMM TeMaMu H  pasaenaMu. JlaHHbBII Kypc  ABISIETCA
UHTETPATUBHBIM, TIOCKOJbKY OOBEAMHSIET B ce0e COJep’KaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: alireOpa, TPUTOHOMETPHUSI, MATEMAaTHUECKUIN aHAIH3,
Teopuss MHOXKeCTB U Jp. [lo Mepe Toro kak ydaiuecs OBIIaJIeBalOT BcE Ooiee
MIUPOKUM MAaTEMaTUYECKHUM alllapaToM, Y HUX MOCIIeI0BATENbHO (HOPMHUPYETCS U
COBEPILICHCTBYETCS YMEHHME CTPOUTh MATEMATHYECKYI0 MOJENIb peallbHOMI
CUTyallud, NPUMEHATh 3HAHUs, TIOJY4YCHHBIE B Kypce «AJredpa M Hauaja
MaTEMaTUYECKOTO aHaNIM3a», JUIsl PEIICHHs] CAaMOCTOSITEIbHO CPOPMYIUPOBAHHOM
MaTeMaTUYEeCKOM 3a/1a4H, a 3aT€M UHTEPIPETUPOBATH MOJYUYEHHBIN pEe3ybTar.

ConepxxarenbHO-MeTOAMYECKAs JIUHUA «YHHCIa W BBIYMCICHUS 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB UCMOJb30BAHUS JCHCTBUTEIBHBIX YMCEI, KOTOPOE OBLIO
HA4YyaTO B OCHOBHOW Imikoje. B crapmiei mikoiie oco0oe BHUMAHHUE YACISICTCS
(GbOpMUPOBAHUIO TMPOYHBIX BBHIYMCIUTEIBHBIX HABBIKOB, BKJIIOUYAIONIMX B CEOs
UCIIOIb30BaHUE PA3IUYHBIX (OPM 3amUCU JCHCTBUTEIILHOTO 4YHCIA, YMEHHUE
pallMOHATILHO BBIMIOJHATh JACHUCTBUS C HUMH, AeNaTh NPUKUAKY, OICHUBATH
pesyapTar. OOydaroniuecs TMOMYy4YalOT HABBIKM NPUOIMKEHHBIX BBIUYMUCICHUM,
BBITIOJTHEHUS JIEUCTBUM C 4YHCIaMM, 3allCaHHBIMU B CTaHJIapTHOW ¢dopme,
VCTI0JIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKECHUMU.

JIvans «YpaBHEHHS U HEPABEHCTBA» PEAIU3YETCS HA MPOTSIKEHUU BCETO
o0y4yeHUs B CTapliedl MIKOJE, MOCKOJbKY B KaXJOM pasjelie MpOorpamMMbl
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOIMIUX 3aaad. OOydaroniuecs OBIaJEBAIOT
Pa3IMYHBIMA METOJIAMHU PELICHUS UEJbIX, PAlUOHAIBHBIX, HUPPALMOHAIbHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUUECKUX ©  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U X cucTeM. [losrydyeHHbIE yMEHHS MCTIOJIB3YIOTCS MPU UCCIETOBAHUN
(GYHKIIUH ¢ TIOMOIIBIO TPOW3BOJHOM, PEIICHUH MPUKIAAHBIX 3a/1ad W 3a7a4 Ha
HAXOXJCHUE HaWOONBIINX W HAWUMEHBIIMX 3HadeHWH Qynkmuu. JlaaHas
comep)KaTellbHasl JMHUS BKJIIOYaeT B ce0s Takke (HOpPMHUPOBAHHWE YMEHHM
BBITIONHATDh Pacdy€Thl MO (opMysaMm, MPeoOpa3oBaHUS IIENBIX, PAllMOHATHHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUN, & TaKKE BbIPAKEHUN,
coJepKalnx CTeneHu W Jorapudmel. brarogaps m3ydeHuio anreOpamdecKkoro
Marepuana  IMPOUCXOAUT  JAJNbHEWIIEE  pPAa3BUTHUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIIJICHUST y4almxcs, (GOPMHUPYIOTCS HABBIKA JEIYKTUBHBIX
paccyxJieHuid, paboThl C  CHMBOJBHBIMH  (opMaMu,  TPEJCTABICHUA



3aKOHOMEPHOCTEH W 3aBHUCHUMOCTEH B BHJIE PABEHCTB M HEpaBEHCTB. AnrebOpa
npennaraet dS()QPeKTUBHBIE WHCTPYMEHTHI JUIS pEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3a]1a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU KaK
S3bIKA HAYKH.

CopnepxxarenbHo-MeToaMuecKass JuHUA «DyHKIMU ©W TpaduKm» TECHO
NEePEIIeTaeTCsa C APYTUMU JTMHUSIMU Kypca, OCKOJIbKY B KAKOM-TO CMBICJIE 3a/1aET
MOCJIEI0BATEILHOCTh U3Yy4YEHUs Marepuara. N3yuenne CTEIEHHOM,
MOKAa3aTeNbHOM, JTIOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOMCTB
U rpaduKOB, HUCMIOIb30BaHNEe (DYHKIMI JUIsl pelIeHus 3a7a4 U3 JAPYTUX YUEOHBIX
IPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KaK C MATEMAaTHUYECKUM AHAIM30M,
TaKk U C PEIICHHEM ypaBHEHUW U HepaBeHCTB. [lpu sTom OosbIIOe BHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUS BbIpakaTh (GOpMyiIamMHu 3aBUCHUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMU, HCCIEOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUY HalleJIeH Ha pa3BUTHE YMECHUH
¥ HaBBIKOB, IIO3BOJIAIONIMX BBIPAXKATh 3aBUCUMOCTH MEXy BEJIWYMHAMH B
paznuuHor (opme: aHATUTHYECKOU, Tpaduyeckoir u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET PA3BUTHIO  QJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AIINH, UCTI0JIb30BAHUIO aHAJIOTHH.

CopepxarenbHass JuHug «Hauana mMaTreMaTHyecKOro aHaliv3a» MO3BOJISAET
CYIIIECTBEHHO PACIHIMPUTHh KPYT KaK MaTeMaTHYECKUX, TaK W MPUKJIAIHBIX 3aj1ad,
JOCTYIHBIX 00YYaIOIIUMCS, Y KOTOPBIX MOSIBJISIETCS BO3MOXKHOCTh MCCJIEAOBATh U
cTpouth Tpaduku (QYHKIUN, ONpeNensaTh HX HaAuOOJbIINE W HAUMEHBIINE
3HAQYECHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH W
yCKOpeHUs TpoiieccoB. JlaHHasi cojepkaTenbHas JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTU TIOCTPOCHHUSI MaTEMaTHUUYECKUX MOJIeJIed pealbHbIX CHUTYaIluH,
HAXOXJICHUS] HAWIYYIIETrO PEHICHUS B MPHUKIAIHBIX, B TOM YHUCJE COIUAIIbHO-
SKOHOMHMYECKHUX, 33/7a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO aHalIHu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMaJIBLHO-JIOTUUECKOTO U KPEATUBHOTO
MBIIUICHUSI, (POPMHUPOBAHUIO YMEHUU pPAaCllO3HABaTh MPOSIBJICHUS 3aKOHOB
MaTeMaTHKU B HaykKe, TEXHHKE M HcKyccTBe. OOyuaromnimecs y3HAIOT O
BBIJIAIONINXCS PE3YyJIbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTEMaTUKU Kak
HAyKU, U UX aBTOpax.

ConepxaTenbHO-MeTOANYECKas JIMHUS «MHOKECTBA U JIOTMKa» B OCHOBHOM
MOCBAIIIEHA  AJEMEHTaM TEOPUM  MHOXKECTB. T€OpEeTUKO-MHOKECTBEHHBIC
NpeACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTHUKHU U MPeiararoT
HamOoJiee YHUBEPCAIBbHBIN A3BIK, OOBEAUHSIONTUN BCE pa3/ieibl MATEMATUKH U €€
NPUIOKEHUIN, OHU CBSI3BIBAIOT Pa3Hble MAaTEMAaTUYECKUE TUCHUUIUIMHBI B €IUHOE
nenoe. [loaToMy Ba)KHO JaThb BO3MOKHOCTH IIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIN $S3bIK COBPEMEHHOW MAaTE€MaTWKH W HCIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.



B kypce «Anrebpa u Hadana MaTeMaTUYECKOTO aHAIN3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI ~MaTEMaTUYECKOTO  MOJEIUPOBAHUSA, KOTOPbIE MPHU3BAHBI
chopMHUpPOBATH HABBIKK TTOCTPOCHUS MOJICNICH peabHbIX CUTYaIlui, UCCIICI0BAHUS
ATUX MOJENIel C MOMOIIBIO ammapaTra anreOpbl MU MaTeMaTHYeCKOro aHaiu3a U
UHTEPIPETALMN MOJIYYEHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUJIETEHbI B KaX bl
U3 pa3esioB NpOrpaMMBbl, TOCKOJIbKY BECh MaTE€pUal Kypca IIMPOKO UCIOIb3YETCs
JUISL pELIeHUs] IPUKIIAIHbIX 3a1a4. [Ipu pemieHnn peanbHbIX MPAKTUUECKUX 3aj]1a4
ydalryecss pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HCIOIb30BATh AHAJIOTHIO, O000MATh M KOHKPETH3UPOBATH
npobiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIECHUS MPUKIIATHBIX
3a/lady OpraHM3yeTcsl B MpoIlecce M3y4YeHHUs BCeX TeM Kypca «Anrebpa u Haudana
MaTEMAaTHYECKOTIO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mjaHe Ha H3ydy€HHE Kypca MaTeMaTHK{ :alreOpbl M Hayal
MaTEMaTUYECKOTO aHaiu3a Ha 0a30BOM YpOBHE OTBOJMTCS 2 yaca B HEJEIIO,
BEPOSATHOCTb U CTaTUCTUKA | 4ac B Henemto u 2 vyaca no reomerpur B 10 knacce n
anreOpsl ¥ HavyaJl MaTEMaTUYECKOI0 aHaliu3a Ha 0a30BOM YPOBHE OTBOAMTCS 3
yaca B HEJIEJNI0, BEPOATHOCTh U CTATUCTUKA | yac B HeJeNto U 14ac mo reoMeTpuu
gaca B Heaemo B 11 xnacce,



COJEPKXAHHUE YYEBHOT O KYPCA
10 KIIACC

Yuciia v BbIYMCICHUS

Parmonanpubie yncina. OOBIKHOBEHHBIE M JICCATUYHBIC APOOH, MPOIICHTHI,
OECKOHEYHbIE  MepUOoAUYEecKHue  JApoOu.  ApupMeTHUYeCKHe  omepauud C
palMOHAILHBIMU YUCJIaMU, MPEe0Opa30BaHUs YUCIOBBIX BhIpakeHui. [IpumeHenue
npoOel ¥ MPOIEHTOB /I PEIICHUs] MPUKIATHBIX 3a/lady U3 Pa3IMYHbIX OTpaciei
3HAHWUU U peajbHOU KU3HU.

JeucTBurenbHble uyucia. PanuoHalbHbIE W MPPALMOHAIBHBIE YHCIIA.
ApudmeTtnyeckue omnepanud ¢ ACUCTBUTENbHBIMU yuciaaMu. [IpubnuxéHHbIC
BBIYMCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYUCICHUN.

Crenenp ¢ uensiM  mnokazareneMm. CranpaptHas ¢dopma  3amucu
NeCTBUTENBHOrO yucia. Mcnonb3oBaHue mnoaxonadmeid ¢GopMbl  3alucu
JNEUCTBUTEIIBHBIX YHCEN MJI1 PEHICHUS NPAKTUYECKUX 337a4 M MPEACTABICHUA
JTAHHBIX.

Apudmernueckuid  KOpeHb  HaTypaibHOM  cremeHu.  [lefictBus ¢
apu(pMETHUYECKUMH KOPHSIMU HATYpaIbHON CTEIICHH.

CuHyc, KOCUHYC M TaHT'€HC YMCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTAaHI'E€HC YHUCJIIOBOTO apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxnecTBa 1 TOXKIECTBEHHbIE MPe0oOpa30BaHUsl.

IIpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBIL.

YpaBHEeHHE, KOpPEHb YypaBHEHMs. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Metoa MHTEPBAIOB.

Pemienue nenbix u ApoOHO-pAIIMOHATFHBIX YPAaBHEHU 1 HEPABEHCTB.

Pemenne nppaunoOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHuEe ypaBHEHHI U HEPABEHCTB K PEUICHUIO MAaTEMATHYECKUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaibHOU KU3HHU.

DOyHKUMU U TPaPUKH

OyHKIUg, cnocoObl 3amanus (GyHkuuu. ['paduk ¢yHkuum. B3auMHo
obpaTtHbie (DYHKITUH.

Ob6nactp onpeneneHus: 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu yHkumm.
[TpomexxyTku 3HaKONMOCTOSAHCTBA. UETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U IIEJIBIM TOoKazareneM. E€ cBoiicTBa u
rpaduk. CBoicTBa U rpa@uK KOpHS N-Oi CTEIEHHU.



Tpuronomerpuueckass OKpPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GYHKITUH 9UCIOBOTO apryMEHTAa.

Havana MmaTeMaTH4eCKOI0 aHAJIU3A

IlocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJIEI0BATEIIbHOCTEH.
MOHOTOHHBIE TOCHEA0BATEIBHOCTH.

Apudmernueckas 1 reoMeTpuueckas mporpeccuu. beckoneuHo yoObIBaromias
reomerpudeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccur. DopMyiia CIIOXKHBIX NPOLUEHTOB. VCHOJIb30BaHHE MNPOTPECCUU IS
pEeLIEHUs] peaJIbHBIX 3a/1a4 MIPUKIIAHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHoOXecTBO, onepanuuu HaJl MHOKecTBaMu. Jluarpammbl Jiliepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara sl ONUCAHUs PeajbHbIX
MIPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucia 1 BBIYMCICHUSA

Harypanbnbie u nensie uncna. [ Ipu3Haku Je1MMOCTH LENBIX YHACEL.

CrteneHsb ¢ pallMOHAIBHBIM MOKa3aTesieM. CBOMCTBA CTEIICHM.

Jlorapudwm uncna. JleciTHIHBIC U HATYypaTbHBIC JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHre BEIPAKEHHM, COACPIKANTUX JTOTAPU(MEI.

[IpeoOpa3zoBaHre BBIPAKECHHM, COACPKAINMX CTEICHH C PAIlMOHAIBHBIM
IIOKA3aTeJEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3zaTenpHble YpaBHEHHS M HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U1 HEPABEHCTBA.

CucTtemMbl TUHEWHBIX ypaBHEHHU. PellleHre MpUKIaIHbIX 33/1a4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeneHue  ypaBHEHMI, CHUCTEM W  HEPAaBEHCTB K  PEUICHUIO
MaTEeMaTHYECKUX 3aJad M 3aJlad U3 Pa3Iu4HbIX O0JIacTeld HAayKu M pealbHOU
KU3HU.

DOyHKUMH U TpaPpukn

Oyukuus.  [lepuonmyeckue  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTHU
dbynkiuu. Makcumymbl U1 MUHUMYMbl QyHKUMU. HaunOonbliee ¥ HauMeHblee
3HauYeHUE (PYHKIIMU HA MPOMEXKYTKE.

Tpuronomerpruyeckne QPyHKIMH, UX CBOMCTBA U TpadUKu.

[TokazarenbHas u norapudmudeckas GyHKIIMHU, UX CBOMCTBA U rpaduKH.



Ucnonb3oBanue rpadmkoB GyHKIUN JUIsl PEIICHUsS] YPABHEHUM U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH A8 HCCIENOBaHUS IMPOLECCOB U
3aBHCHUMOCTEM, KOTOpbI€ BO3HUKAIOT IMpPH PEIICHUU 3aJad U3 JPYTrux y4eOHBIX
IIPEIMETOB U PEAIIbHOM KU3HU.

Havana MaTeMaTH4eCKOro aHaIu3a

HenpepsiBable GyHKIIMU. MeToa UHTEPBAJIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBonnas  ¢yHkumu. [eomerpudeckuit u  Qu3MUECKUd  CMBICH
IIPOU3BOIHOM.

[IpousBoaHble  d7MeMEHTapHBIX  QyHKIUNA.  DopMynbl  HAXOXKIACHHS
IPOU3BOIHON CYMMBI, TPOU3BEJCHUS U YACTHOTO (PYHKIIHIA.

[IpumeneHue nMpou3BOJHON K UCCIEA0BAHHUIO (DYHKIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl. HaxoxeHne HanOobIIero 1 HAaMMEHbILIEro 3HaYeHUsI (PYHKIMK Ha
OTpE3KE.

[IpuMeHeHne NDPOU3BOAHOM I HAXOXKACHUS HAWJIy4dlero pEeUlIeHus B
NPUKIAIHBIX 3a7adax, Uil OINPENEJICHHUS CKOPOCTH IpoLecca, 3aJaHHOTO
(bopMyoi uiam rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reoMerpuuyeckud u (u3uueckud cmbica. Boluucnenue
uHTerpaia no popmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoeHnne yueOHOro mpeaMera «MaremaTuka» JOJDKHO OOECIEeYUBaThH
JOCTIKEHUE HA YPOBHE CpPEHETO OO0IIero oOpa3oBaHUS CIEAYIONMUX JTMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE  pE3yNbTaThl OCBOCHHS IPOTPpaMMbl  Y4EeOHOro IpeaMmeTa
«MaremaTukay XapakTepHu3yrTCs:

I'paxxnanckoe BoCIIUTaHUE:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UITMU OOYYAIOIIErocsl KaK aKTUBHOTO M
OTBETCTBEHHOT'O WICHA POCCUICKOro 00IIecTBa, MPEJACTaBICHUEM O MAaTEMAaTUYECKUX
OCHOBaX (PDYHKIIMOHHUPOBAHUSI  PaA3JIMUHBIX CTPYKTYp, SBICHHUM, TMPOIEAYD
rpaXkJaHCKOro odiecTBa (BbIOOPHI, ONPOCHI U Tp.), YMEHUEM B3aUMOJEHCTBOBAThH C
COIMATbHBIMUA UHCTUTYTAMH B COOTBETCTBUHM C UX (PYHKIIUSIMU U Ha3HAUCHUEM.

[laTproTH4yeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPaKJAHCKOW WJEHTUYHOCTU, YBAKECHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUICKOW MAaTEMAaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTMKEHUSAM POCCUNCKUX MAaT€MAaTUKOB U POCCHUMCKON MaTEMAaTUYECKOM HIKOJIbI, K
WCIIOJB30BAaHUIO ATUX JOCTIKEHUN B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
HKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapo1a; chopMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJEHUS, CBS3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUN HAYKU U JAESATEIbHOCTbIO YUYEHOTO; OCOZHAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWIMBOTO OYTyIIETO.

DcTeTuuecKkoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIIOYasl 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1a4, PEIICHUH, pacCyKICHHI; BOCIPUUMYHUBOCTHIO K
MaTeMaTH4YEeCKUM aCIIEKTaM Pa3IM4YHbIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCIIUTAHUE:

chOpMHUPOBAHHOCTHIO yYMEHHS TPUMEHSTh MaTeMaTHUYEeCKUE 3HAHUA B
WHTEpEcax 3/I0pOBOTO M 0e30MmacHOro obpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOpPOBBIO (340pOBOC THUTaHHE, COAJaHCHPOBAHHBIM PEKHUM 3aHATHH H
OTJbIXa, peryiisipHas (u3MUecKass akKTUBHOCTD); (DU3UYECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTENBHOMN AESATEIbHOCTHIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; HMHTEPECOM K
paznuyHbBIM cepaM npopecCuOHAIBHON JESTEILHOCTH, CBSI3aHHBIM C MaTEeMAaTHKOM
1 e MPUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIel npodeccuun
U peajn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTHIO
K MaTreMaTH4YeCKOMY OOpa3oBaHHUIO M CaMOOOpa30BaHHUIO Ha MPOTSHKEHUU BCEH



JKW3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHI0 B PEIICHUU IPAKTUYECKHX 3ajad
MaTeMaTU4eCKOW HAIIPABIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

cOPMHUPOBAHHOCTBHIO  IKOJIOTHYECKON  KYJIbTYphl, TMOHUMAHUEM BIMSHUS
COLIMATIbHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NPUPOJHOM MU COLMAIbHOMN
Cpelibl, 0OCO3HaHHEM TJ100aJTBbHOTO XapaKTepa SIKOJIOTHYECKUX TPOoOsIeM; OpueHTaluen
HAa TPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHUM Jid pelieHuss 3ajad B o0sactu
OKpY’)Karomley cpeapl, IUIAHUPOBAHUS IIOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM [T OKPYKAIOIIEN CPEBI.

[{eHHOCTH HAYYHOTO MTO3HAHUS:

c(hOPMUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU, TOHUMAHUEM MaTeMaTHYeCKON
HayKd Kak cdepbl 4eIOBEUECKON AeSTEIbHOCTH, ATANOB €€ Pa3BUTHA U 3HAUYUMOCTH
JUISL pa3BUTHS LIMBWIN3ALMU; OBJIAJICHUEM SI3bIKOM MAaT€MaTUKHA U MaTeMaTUUYECKOU
KYJbTYpPOH KaK CPEJICTBOM MMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISITh MPOECKTHY IO
Y UCCJIEA0BATEIBCKYIO N€STEIbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJlbTaThl OCBOCHHS MPOrpamMMbl Y4eOHOTO MpeaMeTa

«MaremaTtuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HA6AMENbHBIMU oeticmeusamu, VHUBepCanbHbIMU KOMMYHUKAMUEHIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YISMUSHbIMU OeUCTNEUIMU.

1) YHhueepcanvhvie no3naeamenvHbsle oeticmaus, obecneuusarom

Gdopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECco8 ooOyuanwuxcs (oceoeHue

Memoo0o8  NO3HAHUA  OKpYJcamwjeco  Mupa,  NpuMeHeHue  JI02UYECKUX,

UCCIe008amMenbCKUX onepayull, ymenul pabomams ¢ ungopmayueti).
ba3oBblenornueckue e nCTBUA:

e BBUIBJIATH U XapaKTEpPU30BaTh CYIIECTBEHHBIC INPU3HAKK MAaTEMaTUYECKUX
O00OBEKTOB, TMOHATHUMA, OTHOIICHHM MEXAY TMOHATUIMH; (DOpPMYyIUpPOBAThH
ONpENEICHNUs]  IIOHATUM;  YCTAHABIMBATh  CYLIECTBEHHBIM  IPU3HAK
Kjaccu(ukanuy, OCHOBaHUSA i OOOOIIEHHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

e BOCHpUHUMATH, (OPMYJIUpPOBATH M  MPEOOPa3OBBIBATH  CYXKJICHMUS:
YTBEpIUTEIbHbIE W OTpULATEIbHBbIC, €JAMHUYHBIE, YacTHble U O0OIIuE;
YCJIOBHBIE;

e BBUIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBA3U U MPOTUBOPEUUS
B (aKkTax, JAaHHBIX, HAOJTIOJCHUSIX U YTBEPKIACHUAX; Mpeiaratb KPUTCPUU
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYNH;

e JiCNIaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUECHHUH IO aHAJIOTUH;

e TPOBOAUTH CAMOCTOSITEIILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(OpsiMble U OT MPOTUBHOrO), BBICTPAWBATh APTyMEHTAIMI0, MPUBOIUTH



OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXACHHUS U
BBIBO/JIBI;

BbIOMpaTh Croco0 pemieHus y4eOHOM 3adaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHs, BbIOMpAaTh HamOoJiee TMOIXOIAIUNA C  y4ETOM
CaMOCTOATENLHO BBIIETIEHHBIX KPUTEPHUEB).

BaSOBBIeI/ICCJIC,Z[OBaTCJIBCKHGHGﬁCTBHHZ

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUM HMHCTPYMEHT I103HAHUS;
(opMynupoBaTh BONPOCHL, (PUKCHPYIOIIME IPOTUBOpEUHUE, Mpoliemy,
yCTaHABIMBaTh  HMCKOMOE M  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEeHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENILHO CIJITAHUPOBAHHBIA HKCIIEPUMEHT, HCCIIEJOBAHUE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBICHUS,
IpoLecca, BBIABICHUIO 3aBUCUMOCTEH MeEXJIy OOBEKTaMH, SBICHUIMHU,
IpOLIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIEHUS M BBIBOJABI MO pe3yJbTaTam
IPOBEIEHHOIO HAOMIOACHUS, MCCIEOBAaHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIIECHMIA;

IPOTrHO3UPOBATh BO3MOYKHOE pAa3BUTHE IMPOLECCA, a TaKXKE BBIJIBUTaTh
IPEANOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmariuei:

2)

BBISIBJIATH Je(PHUIMTH WHPOPMAIIUHU, TaHHBIX, HEOOXOAMMBIX I OTBETa Ha
BOTIPOC U JIJIsI PEIICHUS 3a]1a4H;
BBIOMpATh MHGOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATh,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(OPMAITIIO PA3TUIHBIX BUIOB U
dbopM TIpeACTaBICHNS;
CTPYKTYpPHpPOBaTh WH(OpPMAIUIO, TPEACTABIATh €€ B PA3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaIEKHOCTD uHbopmaruu 1o CaMOCTOSATEIILHO
chOpMYIIMPOBAHHBIM KPUTEPHSIM.

Vuueepcanonvie  Kommynukamuenwvle  Oeticmeus, — obecneuusaom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUAIOUWUXCSL.
OO01eHue:

BOCIIPUHUMATH U (POPMYITUPOBATH CYXKJCHHUS B COOTBETCTBUU C YCIOBHIMU U
HEISIMU OOIIEHUS; CHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TNHMCBMEHHBIX TEKCTaxX, IaBaThb IOSICHEHUS MO XOAYy PELICHUs
3a7ja4i, KOMMEHTUPOBATH MOJIYYEHHBIN PE3YJIbTAT;

B X0/ie 00CYX/ICHHsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOIl TEMBI,
npoOsieMbl, pelaeMor 3a/lauu, BbICKA3bIBATh WJIEW, HAICJICHHBbIC HA MOHCK
PELIECHUS; COIIOCTABIIATh CBOU CYXKJICHUS C CYXKIACHUSIMHU APYTUX YYACTHUKOB
nuanora, OOHapyKHBaTh pazlIMYME M CXOJCTBO MO3MIMK; B KOPPEKTHOMN
dbopme popmynupoBaTh pa3HOTIACHUS, CBOM BO3PAKECHHUS;



e IIPEICTABIIATH PE3YJIbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEJOBAHMSI,
IPOEKTa; CAMOCTOSATEIbHO BbIOUPaTh (pOpMAT BBICTYIUIEHUS C YUETOM 3aj]au
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

e IIOHMMAaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUIYaJbHOU
paboTBl IpU pEHIeHMH Y4YeOHBIX 3a7ad; MPUHUMATh LEJb COBMECTHOM
NESITENbHOCTH,  IUIAHUPOBAaTh  OpPraHM3allMI0  COBMECTHOW  paloThI,
pacnpenenarts BUIbl pabOT, IOroBapUBaThCS, OOCYXKIaTh NpPOLECC U
pe3yabTat paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;

e y4YacTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXIeHUs, OOMEH MHEHHU,
«MO3rOBbI€ IITYPMbD» M UHBIE); BBINOJHATH CBOK 4YacTh padOThl U
KOOPJMHUPOBATh CBOU JIEHCTBUS C JPYTMMHU WICHAMH KOMAaH/]Ibl; OLICHUBATh
KauyecTBO CBOEr0 BKJIaJa B  OOHMHA NOPOAYKT MO  KPUTEPHSIM,
c(hOpMyYIUPOBAHHBIM YYaCTHUKAMU B3aUMOIEUCTBUSI.

3) Vuusepcanvuvie pezynamuensvie oeiicmeus, obecneuugarom Qopmuposaue

CMBICNI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranuzanus:

COCTaBJIATH IUIaH, AJITOPUTM PELICHUsS 3aJaud, BbIOMpATh CIOCOO PEIIEeHHs C
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHUPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTpOJIb:

e BJAJETh HAaBBIKAMH [IO3HABAaTEJbHOMW  pediekcun KaKk  OCO3HAHHS
COBEPILAEMBIX JEHCTBUH M MBICIUTENIBHBIX IPOIECCOB, HUX PE3YyIbTaTOB;
BJIaJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ynbrara
peLIeHHs] MaTeEMaTUYECKOM 3a4a4u;

e TPEIBUACTH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPU PEIICHUU 3aJauH,
BHOCHUTh KOPPEKTHUBBI B JESATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pe3ysbTaTa LEIHM M YCIOBUAM, OOBACHATH
OPUYUHBl JOCTHKEHHUS WM HEAOCTIKEHUS pPEe3yJbTaTOB JESATEIbHOCTH,
HaXOJUTh OINOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoeHune yaeObHOro Kypca «Anredpa u Hauajla MaTEeMaTHUYECKOTO aHAIu3a» Ha
YpPOBHE CpEJHEro OoOIIero oOpa3oBaHMS JOJDKHO OOECIeunBaTh JOCTHXKCHHUE
CJICAYIOIIMX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTATOR:

10 KJJACC

Yucsia v BbIYUCITIEHUS
OnepupoBaTh TOHATHSIMHU: paAllMOHATBHOE W  JICUCTBUTEIHLHOE  YHUCIIO,
OOBIKHOBEHHAS U JECATUIHAS APOOb, MPOIICHTHI.



Boimonusate  apudmernueckue  omepalMd ¢ pallMOHAIBHBIMU |
JNEHCTBUTEIHHBIMH YHCTIAMHU.

BoinonHaTe npuOnmKEHHBIE BBIUMCICHUS, MCIOIb3YS MpPaBUIa OKPYIJICHUS,
JIeNIaTh MPUKHUIKY U OIIEHKY pe3yJIbTaTa BHIYMCICHH.

OnepupoBaTh MOHSATUSMHU: CTETICHD C IEJIBIM [TOKa3aTesieM; CTanaapTHas popma
3alMCH JEUCTBUTEIBHOTO YHMCIA, KOPEHb HATypajbHOM CTENEeHM; HCIOIb30BATh
NOAXOAAIYI0 (HOpMY 3alHMCH JIEHCTBUTEIBHBIX YUCEN JUIsl PEHICHUS MPAaKTHYECKUX
3a]1a4 ¥ MpeJCTaBICHUS JaHHBIX.

OmnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJIBHOTO YTJa;
MCTIOJB30BaTh 3aMUCh MPOU3BOJIBHOTO yIiia yepe3 oOpaTHbIe TPUTOHOMETPUUYECKUE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh TOHATUSMHU: TOXICCTBO, YpaBHEHHE, HEPAaBEHCTBO; IIEJIOE,
paloHajIbHOe, HPPAlMOHAIBHOE YpaBHEHHE, HEPaBEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHHUE;

BeimonHsaTe mpeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAKEHUNW W pelIaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BeimonHsaTe mpeoOpa3oBaHUs IENBIX, PAUMOHATBHBIX W HMPPANMOHAIBHBIX
BBIPQXXEHUI U peliaTb OCHOBHBIC THUIIBI IIEJIBIX, PAIIMOHANBHBIX M MPPAIMOHAIBHBIX
YpPaBHEHU U HEPABEHCTB.

[IpuMeHATH ypaBHEHHUS U HEPABEHCTBA /ISl PEUICHHS] MaTEMaTHUECKUX 3a/1a4 U
3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEabHOM KU3HHU.

MopnenupoBaTb peaibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBISATH
BBIPQXKECHUS, YpaBHEHHs, HEPAaBEHCTBA [0 YCIOBUIO 3aJadyd, HCCIEA0BaTh
MOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHUEM amapara ajreopsl.

DOyHKUUM U rpaQuKu

OnepupoBaTh NOHATUAMU: (PYHKUHMSA, CHOCOOBI 3aaHus (PyHKUHUH, 00IaCTb
OTIPEJICICHUs] W MHOKECTBO 3HaueHuUW GyHKIUU, Tpaduk QGYHKIUH, B3aUMHO
oOpaTHbIe (QYHKIIHH.

OnepupoBath MOHATHUAMHU: YETHOCTh U HEYETHOCTh (DYHKUMHU, HYIU (PYHKLIUH,
IPOMEXYTKH 3HaKOIIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKINN TSl pelIeHUs YpaBHEHUH.

Crpoutb u uutath rpaduKu JMHEWHOW (PYHKIMHM, KBaJAPATUIHOW (PYHKIUH,
CTETIEHHOM (DYHKIIMU C IIeJIbIM IT0Ka3aTeJIeM.

Hcnonp3oBath rpaduku GYHKOUE 171  HCCIEIOBAaHUSA MPOLECCOB U
3aBHCHUMOCTEM MpH pEIIeHUHU 3aJay U3 JPYrHMX Y4eOHbIX NPEIMETOB U peajbHOU
KU3HU; BbIpaXkaTh OpMyJIaMH 3aBUCUMOCTH MEXIY BEJIMUYMHAMM.

Hauvana mareMaTH4ecKoOro aHajm3a

OnepupoBaTh  MOHATUSIMU:  IOCJIEOBATEIBbHOCTb, apudMeTHdeckas U
reoMeTpuiecKas MPorpeccumu.

OnepupoBaTh NOHATHUSIMU: OECKOHEYHO  yOBbIBalOIIass TreoMeTphuecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUHU.

3amaBarh MOCIEAOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMU.



Hcnonb30BaTh CBOMCTBA MOCJIEA0BATEIILHOCTE M MPOTPECCUN I PEIICHUs
pealbHBIX 33/1a4 MPUKJIAIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMHU: MHOKECTBO, OTEpaIllUM HAJl MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JJisl OMUCAHUsl PeaibHBIX
MIPOIIECCOB U SIBJICHUH, IIPH PEIICHUH 3aJ1a4 U3 IPYTUX YYeOHBIX ITPEAMETOB.

OrnepupoBaTh MOHATUAMU: OINIPEICIICHUE, TEOPEMA, CICACTBUE, 10KA3aTEIbCTRO.

11 KIIACC

Yuciia v BBIYMCICHUS

OnepupoBaTh TOHATUAMM: HATYpaJbHOE, LEJIOE€ YHUCIO; HCIOJIb30BaTh
IIPU3HAKH JIEJIMMOCTH LIEJIBIX YUCEN, PA3JI0KEHUE YUCIIA HA MIPOCTHIE MHOXKUTEIM IS
peneHus 3a1ad.

OnepupoBaTh MOHATUEM: CTENEHD C PALMOHAIBHBIM [TOKA3aTEJIEM.

OnepupoBaTh TOHATHSIMH: JIOTapu(dM dYHCHa, JCCATUYHBIC M HATypalbHbBIE
JorapuMsbI.

YpaBHeHUS U HEPABEHCTBA

[TpumeHsTh CBOWCTBA CTEMEHU ISl TPeoOpa30BaHMs BEIPAKEHHM; ONIEPUPOBATH
IOHATHAMU: IIOKA3aTEIbHOE YPABHEHHME M HEPABEHCTBO, PELIATh OCHOBHBIE TUIIBI
IIOKA3aTEIbHbIX YPABHEHUN U HEPABEHCTB.

BeimonHsAT,  npeoOpa3oBaHHS — BBIPAXEHHM, COJEpXKAIIMX  JIOTapu(pMBI;
ONepUpOBaTh MOHATUSAMU: JorapupMuyeckoe ypaBHEHHE M HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIBI JOrapu(PMUYECKUX YPaBHEHUI U HEPABEHCTB.

Haxomute peuienus npoCTENINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMH: CHUCTEMA JIMHEWHBIX YPAaBHEHHM M €€ pEIIEHUE;
MCII0JIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl PELICHUS MIPAKTUYECKUX 3a1a4.

HaxomuTe pemeHuss nmpoCTEHMIIUX CUCTEM M COBOKYITHOCTEM pallMOHaJIbHBIX
YPaBHEHUU U HEPABEHCTB.

MopenvupoBaTh pealibHble CUTyallMM Ha $3bIKE aireOpbl, COCTaBIATH
BBIPAYKECHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI I10 YCIOBHUIO 3aJ1a4l, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIb30BAHUEM arlapaTa ajireophbl.

DyHKUMU U TPaPUKH

OnepupoBaTh  MOHATUSIMU:  NEPUOJIMYECKass  (QPYHKIUS,  MPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMHU, TOUKU SKCTpeMyMa (PYHKIIMHU, HANOOJbIIee U HAUMEHbIIIEee
3HaueHUs QYHKIMU HA TPOMEKYTKE; UCIIOJIb30BaTh UX JUIS UCCIeN0BaHUs (DYHKIINH,
3aJJaHHOM rpaUKOM.

OnepupoBaTh MOHATUSAMH: TpaUKd MOKA3aTeIbHOM, JorapupMUUYecKon u
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh MX HA KOOPAMHATHOW IJIOCKOCTH H
VCIIOJIb30BaTh ISl PEIICHUS] YPAaBHEHUN U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOW MIIOCKOCTH TpaUKH JUHEHHBIX YpaBHEHUN U
VCIIOJIB30BaTh UX JUIA PEIIECHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.



Wcnonp3oBath rpapuku GYHKOUE 178  HUCCIEIOBAaHUSA MPOLECCOB U
3aBHCHUMOCTEH U3 IpYruX y4eOHBIX AUCLUILIUH.

Hayajia MaTeMaTH4eCKOro aHajIu3a

OnepupoBarh MOHATUSMU: HENpEpbIBHAS (DYHKUUS; NPOU3BOAHAS (YHKIUH;
UCIIOJIb30BaTh T€OMETPUYECKUI U (DU3MUECKUN CMBICI MPOU3BOJHON UIsl pEIICHUs
3a/1ad.

Haxoaute mpou3BOAHbBIE 3JEMEHTAPHBIX (DYHKIUI, BBIUUCIATH IPOU3BOJIHBIE
CYMMBI, ITIPOU3BENEHNUS, YACTHOTO (PYHKIIMH.

Hcnonb30BaTh NPOU3BOJHYIO ISl HCCIIeOBaHUs (YHKIIMM HA MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSThH PE3YJIbTAThI UCCIIEIOBAHUS K MIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUISl HAXOXKACHUS HAWIYYIIETO pELICHHUS B
MIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh  NOHATHSMHU:  TEpBOOOpa3Has W HMHTErpay; I[MOHUMATh
reOMeTpUYECKU U (PU3HUECKUI CMBICT UHTETpaa.

HaxoauTe nepBooOpa3Hble 3J€MEHTAapHBIX (PYHKIMI; BBIYUCIATh MHTErPAIl MO
dbopmyne Herorona—JleitOnuna.

Peware mpukinagHele 3amadd, B TOM YHUCJIE COLMAJIbHO-)KOHOMHYECKOTO U
(u3nuecKoro xapakrepa, CpeJICTBAMU MaTEMATHYECKOI0 aHAJIN3A.
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