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HOACHUTEJBHASA 3AIIMCKA

PaGouass mporpamma yueOHOTO Kypca «Anrebpa W Havaga MaTeMaTHYECKOTO
aHajau3ay 0a30Boro ypoBHs g oOydarontuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO TOCYAapCTBEHHOTO O0Pa30BATENBLHOTO CTaHIAPTa CPETHETO OOIIero
oOpa3oBaHMs, C Yy4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMA, NPEABIBIAEMBIX K
MaTeMaTHYeCKOMYy 00pa30BaHUIO, U TPAIUIMI POCCUICKOTO oOpazoBaHus. Peamuzanus
MPOTrpamMMBbl O0ECIICYMBACT OBJIAJCHHUE KIFOYCBHIMU KOMITETCHIIUSMHE, COCTABIISIOIIUMHU
OCHOBY /Ul  CaMOpa3BUTHsI U  HEMNPEPHIBHOTO  O0pa30BaHUSA,  IIEJIOCTHOCTH
OOIIEKYIBTYPHOTO, TUIHOCTHOTO M TTIO3HABATEILHOTO PA3BUTHS IMYHOCTH O0YJArOIITHXCS.

HEJU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauana MaTeEMaTUUYECKOr0 aHAIIN3a» ABIIIETCS OAHUM U3 HauboJsee
3HQUUMBIX B NIPOrpaMM€ CTapuiedl MIKOJIbI, IOCKOJIbKY, C OJHOW CTOpPOHBI, OH
o0OecrieuynBaeT MHCTPYMEHTAJIbHYIO 0a3zy Il M3yYeHUS BCEX €CTECTBEHHO-HAYYHBIX
KypcoB, a C JpYyrod CTOPOHBI, (hOPMHUPYET JIOTMYECKOE U aOCTPaKTHOE MBIIUICHHUE
yyaluxcsi Ha YpPOBHE, HEOOXOJUMOM JUJIi OCBOEHHUS KypCOB HMH(POPMATHKH,
OOIIIECTBO3HAHMSI, HWCTOPHUM, CJIOBECHOCTH. B pamkax JaHHOTO Kypca ydaliuecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM HAyKH, KOTOpas (GOpMyIupyeT CBOU
JTOCTHKEHUS B MaTeMaTHYECKOU opme.

Kypc anreOpel m Hayan MaTeMaTHYECKOTO aHaIW3a 3aKIaJblBacT OCHOBY [IJIS
YCHEITHOTO OBJAJACHUS 3aKOHAMH (DU3UKHA, XHUMHH, OWOJIOTHH, TTOHUMAHUS OCHOBHBIX
TCHJCHIIU JKOHOMHKH U OOIIECTBEHHOW JKWU3HM, IIO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX MU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCITOJIH30BATh UX B
MMOBCEHEBHOM KU3HH. B Toke BpeMs oBlajieHUEe aOCTPAKTHBIMH U JIOTHISCKUA CTPOTUMH
MaTeMaTHYECKUMH KOHCTPYKIMSMH pa3BHBACT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTHHHOCTH YTBEPKICHHUS, UCII0JIH30BaTh 0000IICHHE U KOHKPETHU3AITHIO,
a0CTparupoBaHUEe M aHAJIOTHIO, (POPMHUPYET KpPEaTUBHOE M KPUTHUYECKOE MBINUIcHHEe. B
X0JI¢ U3yUCHHS aIreOphl ¥ Hayal MaTeMaTHYeCKOTO aHaIn3a B CTapIiel IIKOJIe yJaIuecs
MOJTY4Yar0T HOBBIM OMBIT PEUICHHUS] MPHUKIATHBIX 3a7ad, CaMOCTOSTEILHOTO MOCTPOCHUS
MaTeMaTHISCKUX MOJICIICH peaIbHBIX CUTYAIM 1 HHTEPIPETAIIUH ITOTyUYCHHBIX PEIICHUH,
3HAKOMSITCSl ¢ TIpUMEpaMHd MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B IPHUPOJIC, HAYKE U B
MCKYCCTBE, C BBIJAIONTUMHUCS MAaTEMAaTUUECKIUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc oO6Onamaer 3Ha4YMTENbHBIM BOCIMTATENIbHBIM IOTEHLUHUAIOM, KOTOPbIN
peanu3yeTcs Kak uepe3 yueOHbIN MaTepuall, CocOOCTBYIONINI (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaK M uepe3 creuuuky ydeOHOU IeATEeIbHOCTH, TpeOyrolen
CaMOCTOSTENIbHOCTH, AKKypaTHOCTH, MPOJIOJDKUTEILHON KOHLIEHTpAallMM BHUMAaHUS U
OTBETCTBEHHOCTH 32 MOJyYCHHbIN Pe3yJIbTar.

B ocHoBe MeToauku 00yueHus anredpe u HayajlaM MaTeMaTHYECKOT0 aHAJIU3a JICKUT
JeSITeTbHOCTHBIN TIPUHITAI 00yYEHUSI.

CtpykTypa Kypca «Anredpa W Haudajga MaTeMaTUYECKOTO aHalIn3a» BKIIOYACT
CIEAYIOIINE COAEPKATEIbHO-METOANYECKUE JIMHUU: «Hucna u BeuUCIeHUs», « DyHKIUN



u rpapukmy», «YpaBHEHHS U HepaBeHCTBa», «Hauama maTeMaTHueckoro aHaIn3ay,
«MHOXecTBa UM JIOTHKa». Bce OCHOBHBIE COJEP/KATEIBHO-METOIANYECKHE JIMHUU
U3y4aroTcs Ha MPOTSHKEHUU JIBYX JIET OOyUEHUs B CTapIIEH ILIKOJIE, €CTECTBEHHO JIOTIOIHSSA
Apyr Apyra ¥ IIOCTENEHHO HACBIILAsACh HOBBIMM TEMaMU M pasjiesaMu. [[aHHBIM Kypc
ABJIIETCS MHTEIPATUBHBIM, IOCKOJIBbKY OOBEAMHAET B cebe CoJep)KaHUE HECKOIbKUX
MaTeMaTUYECKUX JUCUUIUIMH: anredpa, TPUTOHOMETPHUS, MATEMaTUUYECKUI aHau3,
Teopusi MHOKECTB U Ap. [lo Mepe Toro kak ydaiuecs: oBjaJeBaroT Bcé Oosiee MHUPOKUM
MaTeMaTHUYeCKUM  amnmapaToM, Yy HHUX  [OCIeIoBaTenbHO  (GopMUpYeTCs U
COBEPILEHCTBYETCS YMEHUE CTPOUTh MATEMaTUYECKYI0 MOJENb PEaJbHOW CUTYalluH,
IIPUMEHATh 3HAaHMS, MOJYyYEHHbIE B Kypce «Airedpa M Hayala MaTeMaTHYECKOro
aHaJn3ay, Ui PeIIEHUS] CaMOCTOSATEIBHO CPOPMYTMPOBAHHON MaTEMaTUYECKOM 3aauH,
a 3aT€M MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YJIbTAT.

ConepxarenpHO-METOAMYECKAsT JIMHUS «Yucna W BBIYKCICHHS  3aBEpIIACT
(opMHpOBaHNE HABBIKOB UCIIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO
B OCHOBHOH 1IKoje. B crapuieii mkosne oco0oe BHUMaHUE yIeiseTcsl pOPMUPOBAHUIO
MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOUAIOIIMX B C€0S1 HCIOIb30BAaHUE Pa3IMYHbIX
dbopM 3anMcu JEHCTBUTENIBHOTO YMCIIA, YMEHUE PALMOHAIBHO BBINOIHSITH JEHCTBUS C
HUMHU, JieJaTh NPUKUIKY, OLEHUBATh pe3ynbrar. OOydaromuecss MOIy4YarOT HaBBIKH
npUOMMKEHHBIX BBIYMCIICHUH, BBINOJIHEHUS JEHCTBUM C YHUCIIaMHM, 3allMCaHHBIMU B
CTaHJIapTHOM (popMe, UCTIOIB30BaHUS MATEMATUUECKIX KOHCTAHT, OLIECHUBAHUS YUCIOBBIX
BBIPAKEHU.

Jluaust «YpaBHEHUS U HEPABEHCTBA» PEATU3yeTCs Ha MPOTHKEHUHN BCETO 00yUeHUS
B CTapIIei IIKOJE, MOCKOIBbKY B KKIOM pa3zelie MPOrpaMMbl TPETyCMOTPEHO PEIICHNE
COOTBETCTBYIOMIMX 3a1a4. OOyJaronumecs: OBIaeBal0T PA3TUIHBIMU METOJAMHU PEIICHUS
IENbIX, paIMOHATBHBIX, HMPPANMOHANBHBIX, [OKA3aTeIbHBIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YypaBHEHUH, HEPAaBEHCTB M HMX CHUCTeM. [loidydeHHBIE yMEHHS
UCIOJIB3YIOTCS MPU MCCIAEAOBAaHUU (PYHKIMM C TOMOIIBIO TPOU3BOAHON, pEIICHUU
NPUKIAIHBIX 33/a4 U 3aJa4 Ha HaXO0XJACHHWE HauOOJbIIMX M HAaMMEHBIIMX 3HAYCHUU
¢bynkuuu. JlaHHas conep)katelbHas JIMHHUS BKJIIOYAaeT B cels Takxke (hopmMupoBaHue
YMEHHMM BBINOJHATH pacuéThl 1o ¢opMysiaM, IpeoOpa3oBaHusl LENbIX, pallMOHAIbHbIX,
UPPALMOHATIBHBIX M  TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TakKe BBIPAXKECHU,
CoJIeprKalIiX CTENEeH! U JlorapudMel. biarogaps nzydenuro aaredpanyeckoro Marepuaia
NPOUCXOAUT JalbHEWIIee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOIO MBILIUICHUS
y4anmxcs, GOpMUPYIOTCS HaBBIKU ACTYKTUBHBIX PACCYKIEHUH, paOOTHI C CAMBOJIEHBIMHU
dbopMamMu, TpenCTaBICHHs 3aKOHOMEPHOCTEHW M 3aBHUCHMOCTEH B BHJE PaBEHCTB M
HepaBeHCTB. AunreOpa mnpennaraetr 3((QEKTUBHbIE HWHCTPYMEHTHI I PEIICHHS
MPAKTUYECKUX ¥ EeCTECTBEHHO-HAYYHBIX 3a/ay, HalJIAIHO JEMOHCTPHPYET CBOH
BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConeprxarenbHO-MeToauYecKast IMHUS «DyHKIMM 1 rpadiKiy» TECHO MeperieTacTcs
C IPYTUMU JUHUSMHU Kypca, MTOCKOIBKY B KAKOM-TO CMBICIIE 3a71a€T MOCIIEeI0BATEILHOCTh
u3ydeHus: Marepuana. M3ydeHue CTEneHHOW, IOKa3aTeIbHOU, JOrapu(PpMUUIECKON WU
TPUTOHOMETPUUECKUX (DYHKIIMM, UX CBOMCTB M rpauKOB, UCTIOJIb30BaHNE (PDYHKITUI JJIs
pEIIeHMs 3a/1a4 U3 APYTUX YYEOHBIX MPEIMETOB M PEATbHOM KU3HHU TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIM30M, TaK M C PENICHWEM YpaBHEHHI W HepaBeHCTB. [Ipu sTom



0osbIIOe BHUMaHHE yaAensercs (OPMUPOBAHMIO YMEHHUS BbIpaxaThb (QopMylIaMu
3aBUCUMOCTH MEXIY Pa3JIMYHbIMU BEJIMYMHAMM, UCCIIEIOBATh MOJyYEeHHbIE (PYHKIUH,
CTpOUTh UX Tpaduku. MaTepuas 3Toil colep)kaTellbHOM JUHUU HaleJIeH Ha pa3BUTHE
YMEHUM W HAaBBIKOB, IMO3BOJIAIOIIMX BBIPAKATH 3aBUCUMOCTU MEXIY BEJIMYMHAMU B
pazimuHor (opMe: aHAIUTHYECKOH, Trpaduuecko u cioBecHOW. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K 0000IIEHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOT .

ConepxarenpHass JuHHS «Havyasia MaTeMaTHYecKOro aHaliv3a»  IO3BOJISIET
CYLIECTBEHHO pACIIMUPUTH KPyr KaK MAaTeMaTUYECKUX, TaK M IPUKIAJHBIX 3a1ad,
JOCTYIHBIX O0YYAIOIIMMCS, Y KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTD UCCIIEI0BATh U CTPOUTH
rpaduku QYHKIHMHI, ONpeneis Th UX HauOOJbIINEe U HAUMEHBIINE 3HAYCHUS, BBIUUCISTH
wionaan Guryp u oObEMBI TeN, HAXOTUTh CKOPOCTH M YCKOPEHHs mpoleccoB. JlanHas
COZIepIKATENIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTU IOCTPOEHUS MAaTEMATHYECKUX
MOJIEJIEN PEAIbHBIX CUTYaALUN, HAX0XKACHUS HAWIIYYIIETO PEIICHUS B IPUKIIAAHBIX, B TOM
YHCJIE COLMAIIBHO-DKOHOMMYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAaMHU MAaTEMAaTHYECKOTO
aHaJlu3a  CIIOCOOCTBYET  Pa3BUTHIO  aOCTPAKTHOrO,  (HOPMaJIbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUI paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE M HcKyccTBe. OOydaromuecs Y3HAIOT O BbIIAIOIIUXCS
pe3yJibTaTax, MOJYyYEHHBIX B X0 PAa3BUTHS MATEMATUKU KaK HayKH, U UX aBTOpax.

CopnepxarenpHo-MeToauYecKass JuHUsA «MHOX)ecTBa M JIOTMKa» B OCHOBHOM
ITOCBSIIIEHA AJIEMEHTAM TEOPUU MHOKECTB. TE€OPETHUKO-MHOXKECTBEHHBIE TIPEACTABICHUS
MIPOHMU3BIBAIOT BECh KypC ULIKOJIBHOM MaTeMaTUKM M MpemiaraloT Haubosee
YHUBEPCAIbHBIN A3bIK, 00BEIUHSIOUIUI BCE pa3Aeibl MAaTEMATUKU U €€ MPUII0KEHUM, OHU
CBSI3BIBAIOT PA3HbIE MATEMATUYECKUE TUCIUILIMHBI B €IMHOE 1enoe. [loaToMmy BaxXHO naTh
BO3MO>KHOCTbh IIKOJIBHUKY IOHMMAaTh TE€OPETUKO-MHOKECTBEHHBIN SI3BIK COBPEMEHHOM
MAaTeMaTUKHU U UCIIOJIB30BATh €T0 ISl BBIPAXKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hayajga MaTeMaTHUYECKOTO aHAJIN3a» TMPUCYTCTBYIOT TaKXKe
OCHOBBI MAaTEMATUYECKOTO MOJICIMPOBAHUS, KOTOPBIC MPU3BaHbI CHOPMHUPOBATH HABBIKH
IIOCTPOCHUSI MOJIEJIEW pEalbHbIX CUTYallul, UCCIEAOBAHUS ITUX MOJEIIEN C MOMOIIBIO
anmaparta anreOpbl M MaTeMAaTHYECKOro aHall3a W MHTEPHPETAMH TMOJyYeHHBIX
pe3ysbTaToB. Takue 3aaHus BILUIETEHBI B KAXKIBIA U3 PA3JI€JIOB MPOrPAMMBbI, TOCKOJIBKY
BECh Marepuai Kypca IMUPOKO HCIOIB3YETCS Ul PELIeHUs NMPUKIAAHbIX 3a1ad. [lpu
pPEIICHUN pEaNbHBIX MPAKTUUECKHX 3a7a4 ydalluecs pa3BUBAIOT HAOIIOAATEIBHOCTD,
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOIL30BaTh AaHAJIOTHIO,
0000111aTh 1 KOHKPETU3UPOBATh MpodiieMy. JlesTeabHOCTh M0 (HOPMUPOBAHUIO HABBIKOB
pellieHus] TPUKIATHBIX 33/la4 OPraHU3yeTCsl B IPOLECCE M3YYEHHSI BCEX TEM Kypca
«Anrebpa 1 Hayala MaTeMaTHYEeCKOrO aHAJIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mutaHe Ha M3ydyeHHME Kypca aireOpbl M Hayal MaTeMaTUYecKOro aHajlu3a Ha
06a30BOM ypoBHe OTBOIUTCS 2 yaca B Hezento B 10 kinacce u 3 yaca B Hezento B 11 kiacce,
BCETO 3a JiBa rojia ooydyenust — 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA

10 KVIACC
Yucya ¥ BbIYUCTIEHUA

Pannonanpupie  uncna. OOBIKHOBEHHBIE M JCCATUYHBIC JIpOOU, MPOILICHTHI,
OeCKOHEUHbIE TMepUuouYecKre apodu. ApudmMeTnuecKkre ornepanuyd ¢ panuoHaIbHBIMU
YHUCJIaMH, MTpeoOpa30BaHUsl YUCIIOBBIX BhIpaxeHui. [Ipumenenue npoOelt M MpOIEHTOB
JUISL PEIICHUS TPUKIIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTPACIICil 3HaHUI U peaIbHOM JKU3HHU.

JleyictBuTenpHble  4yMcia.  PanuoHanpHblE W UPPALMOHAIBHBIE  YHCIIA.
ApudmeTnueckre omepanudd € JIHCTBUTENBbHBIMU  uuciaamu. [IpuOmmkEHHbIE
BBIYMCIICHUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BIYMCICHUN.

Crenenb ¢ uensiM mnokaszateneMm. CrtanaaptHas (opma 3anucu AeHCTBUTEIBHOIO
yucina. HMcnonp3oBaHWE MNOAXOAAIIEH (OPMBI 3aMHMCH JIEUCTBUTENBHBIX YHUCEN I
pEeLIeHUS MPAKTUYECKUX 3a1a4 U IIPEICTABICHUS JTaHHBIX.

ApudmMernueckuii KopeHb HaTypajibHOU crerneHu. JleWcTBusi ¢ apudMeTnuecKuMu
KOPHSIMU HaTypaJibHOM CTEIICHHU.

CI/IHYC, KOCHUHYC MW TaHI'CHC YHCJIIOBOTO aprymMcHTa. ApKCI/IHYC, APKKOCHUHYC,
APKTAHT'CHC YU CJIOBOI'0 apryMmcCcHTaA.

YpaBHeHUS U HEPABEHCTBA
ToxxnecTBa U TOXKAECTBEHHbBIE MPEOOPA30BaAHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M. OcHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

VYpaBHeHue, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. MeTon
WHTEPBAJIOB.

Pemienue nenbix U ApoOHO-pallMOHAIBLHBIX YPABHEHUN U HEPABEHCTB.
Pemenne uppanmoHanbHbIX YPaBHEHWN U HEPABEHCTB.
Pemenne TpuroHOMETPUYECKUX YPABHEHUH.

[IprumeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a/1a4 U 3a1a4
U3 pa3IMYHBIX 00JaCTEN HAYKU U PEeaTbHOM JKU3HU.

DYyHKIUMN U TPAPUKHU

OyHkIus, cnocodsl 3amanus ¢yHkuuu. ['paduk dysakumn. B3aumHo oOpaTHBIC
GyHKLIMH.

O6nactb omnpeneneHuss U MHOXKECTBO 3HaueHuWM (yHkiuu. Hynu  dyskium.
[TpomexxyTku 3HAaKOMOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.



CrenienHast pyHKITHS ¢ HATYpaJIbHBIM H 1I€JIbIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduk KOpHS N-0¥ CTENEHHU.

Tpuronomerpuyeckass OKpy>XKHOCTb, ONpPE/IEICHUE TPUTOHOMETPUUYECKUX (DYHKIIHIM
YHUCJIOBOTO apryMEHTA.

Hauajna mareMaTH4eCKOro aHajim3a

HOCJ’ICI[OB&TCJ'ILHOCTH, CITOCOOBI 3aJaHusA HOCHCHOB&TGHLHOCTGﬁ. MOHOTOHHBIE
IIOCICAOBATCIIbHOCTH.

ApudmeTrnueckas U TeoMeTpuueckas mporpeccu. beckoHeuyHo yObIBaromias
reoMmerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAaIOIIEH TIeOMETPUUYECKON
nporpeccur. @opMyiia CIOKHBIX MPOIEHTOB. Vcnoib30BaHue MPOrpeccuu uisi peleHus
peanbHbIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa U JIOTUKA

MHO)KGCTBO, OIICpannuunu HalI MHOXCCTBaMU. I[I/Ial"paMMBI
Sﬁnepa—BeHHa. HpI/IMCHGHI/Ie TCOPCTUKO-MHOKXCCTBCHHOI'O aIllrrapara AJs1 OIIMCAaHHA
PCAJIBHBIX IIPOLICCCOB U HBHGHHﬁ, IIpHU pCUHICHUM 3a/1a4 U3 APYIUX y‘-IC6HI>IX IMpcaAMCTOB.

Onpez[eneHHe, TCOpPpCMaA, CIICACTBUC, TOKA3aTCIbCTBO.

11 KITACC
Yucsa v BIYMCICHUSA
HarypansHnbie u nensie yncina. [Ipu3Haku 1eIMMOCTH HEITbIX YHACEIT.
CreneHb ¢ pallMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITIX JTOTAPU(MBI.

[IpeoOpa3oBaHne BBIPAKCHHH, COJIEpXKAIIUX CTCHEHH C  paldOHAJIbHBIM
TOKa3aTesIeM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.
[Toka3zaTenbHbIe YpaBHEHHS U HEPABEHCTBA.
JlorapudmMuueckne ypaBHEHUS U1 HEPABEHCTBA.

CucrteMbl JHHEHHBIX YypaBHEHUU. PellleHHe NPUKIAIHBIX 337a4 C IOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

Cucremnl u COBOKYITHOCTH palilMOHAJIBbHBIX ypaBHCHI/Iﬁ M HCPABCHCTB.



[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMAaTHYECKUX 3a1a4
M 33J1a4 U3 PA3IMYHBIX 00JIacTel HAYKU U PEAIbHOM KU3HU.

DOyHKUMH U TPaPUKH

Oyukius. [lepuoanueckue Qynkuu. I[IpoMekyTKH MOHOTOHHOCTH (YHKIIMU.
Makcumymbl 1 MUHUMYMBI yHKIIMH. Hanbosbiiee 1 HauMeHblee 3HaueHne GyHKIUKA Ha
IPOMEKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPUKH.
[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.
Hcnonp3oBanue rpadukoB GyHKIUHI I pelIeHUs ypaBHEHUH U TMHEHHBIX CHCTEM.

Hcnons3oBanue rTpadukoB (PyHKUIMA IS UCCIENOBAHUS  MPOLIECCOB U
3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT MIPU PEIICHUU 33/1a4 U3 IPYTUX YYCOHBIX MTPEIMETOB
Y PEAIbHOM KU3HMU.

Havasa MmaTeMaTH4eCKOr0 aHAIM3a
HenpepoiBHbie hyHKIIMU. METO UHTEPBATIOB JIJIsl PEIICHHS] HEPABEHCTB.
[TpousBoanas ¢yukuuu. ['eomerpudeckuil u GU3NUECKUN CMBICI TPOU3BOHOM.

[IpousBoaHbie 37eMEeHTApHBIX GYHKIUNA. DOpMyNbl HaXOXKIEHUS MPOU3BOJIHON
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKITUH.

[IpumeHneHne NPOM3BOJHON K MCCIEAOBaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHue HauOOJbIIEro M HAUMEHBIIETO 3Ha4YeHUsT (YHKIUU Ha
OTpE3KE.

[TpuMeHeHre MPOU3BOIHOM [T HAXOXKICHUS HAWTYYIIIETO PEIICHUS B TPHUKJIAHBIX
3a7ayax, Ui ONpeAeIeHNs] CKOPOCTH Tpoliecca, 3aJaHHOTO (HOpMYIToi nin rpaduKom.

[lepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckuii 1 Gu3nueckuii cMbici. Beiuncnenue uHTerpania mno
dbopmyne Herorona—Jleitonuma.



IHNIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «MaremaTukan» JOJIDKHO o0ecreYnBaTh JOCTHKCHHC
Ha YPOBHC CPCOHCTO O6HIGFO 06pa3OBaHI/IH CICAYIOMUX JUIHOCTHBIX, MCTAIIPCAMCTHBIX U
IMPCAMCTHBIX O6paBOBaT€JIBHI>IX PE3YJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIBTATHI OCBOEHUS POrPaMMBbl yueOHOTo npeamera «MaTeMaTuka
XapaKTEPU3YHOTCH:

I'paxxmaHcKkoe BOCOUTAHUE:

c()OPMHUPOBAHHOCTHIO TPAXKIAHCKOW MO3ULHMHU OO0YyYarolmerocs Kak aKTHBHOIO H
OTBETCTBEHHOT'O WJIEHa POCCHICKOTO OOIIECTBA, MPEACTABICHHEM O MAaTEMaTHYECKHX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH, OPOLUEAYp I'Pa’KIaHCKOTO
oOuiecTBa (BBIOOPBI, ONPOCHl M Mp.), YMEHHUEM B3aUMOJCIHCTBOBATH C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHUHM C UX (PYHKUUSMU U HA3HAUECHUEM.

[IaTpuOoTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKONW TPAKIAHCKOW HUJEHTUYHOCTHU, YBAXKEHUS K
MPOIIOMY M HACTOAIIEMY POCCHUHCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHCKUX MAaTeMaTUKOB M POCCUUCKON MAaTeMaTHYECKOW IIKOJIbI, K
MCIIOJIb30BAHUIO ITUX JIOCTUKEHUHN B APYTUX HAYKaX, TEXHOJIOTHIX, c(hepax SIKOHOMHUKHU.

I[VXOBHO-HDaBCTBeHHOFO BOCIIUTAHM A

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa; cHopMHUpPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMSI, ATHUYECKOTO TOBEJIEHUS, CBSI3aHHOTO C TMPAKTHUYECKUM
NPUMEHECHHEM JOCTIKCHUN HAyKH W JICSITEIbHOCTBIO YYEHOTO; OCO3HAHHEM IJUYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

DCTETUUECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHPY, BKIIOYAsA 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, PEIIEHUN, PACCYKICHUMN; BOCIPUUMYHBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHUSI TPUMEHAThH MAaTeMaTHYCCKUE 3HAHHS B WHTEpecax
3I0pOBOTO0 M 0Oe30macHOro oOpa3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO  (30pOBOE MMHTAHUE, COAJTAaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
peryispHas Gu3ruecKkas akTHBHOCTD); (DU3MUECKOTO COBEPIICHCTBOBAHMS, ITPH 3aHATHAX
CIIOPTHUBHO-03/I0POBUTEIIBHON JIEATECILHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHWEM IIEHHOCTH TPYJOJIO0US, HMHTEPECOM K
paznuHbIM cepaM nMpodhecCHOHATBHON AESTETbHOCTH, CBI3aHHBIM C MAaTEMATUKOMN U €€



NPUIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccun u
pean30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE IUIaHBI; FOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTUYECKOMY OOpa30BaHUI0O U CaMOOOPA30BAHMIO Ha MPOTSHDKEHUU BCEU KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHUIO B PEIICHUU NPAKTUYECKUX 3a1a4 MATEMATUYECKOU
HaIIPaBJICHHOCTH.

DKOJI0TrMYE€CKOE BOCIIUTAHME:

c(OPMHUPOBAHHOCTBIO FIKOJIOTMUECKOH KyJIbTYPbl, TOHUMAHUEM BIIUSHUS COLUAIBHO-
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON M COUUAIBHOM CPe/ibl, 0COZHAHUEM
IJI00AJIBHOIO XapakTepa OHKOJOTMYECKUX NpoOJeM; OpHUEHTAalHe Ha NPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUM i1 penieHus 3ajad B 00JacTH OKpYy)KaroUled Cpensbl,
IJIAHUPOBAHMSI MOCTYNIKOB M OIIEHKM HMX BO3MOKHBIX IHOCIIEACTBUN ISl OKPY’KarOIIeH
Cpelbl.

HGHHOCTI/I HAY4YHOTI'O ITO3HAHHW .

C(l)OpMHpOBaHHOCTBI-O MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPCMCHHOMY YPOBHIO
pa3BUTHA HAYKH H O6Hl€CTB€HHOI>i IMPpaKTUKH, IIOHUMAaHHUCM MaTEMaTHU4YE€CKOMN HAYKH KaK
C(I)epbl YEJI0BEUCCKOM ACATCIIBHOCTHU, O3TAIIOB e€ Pa3BUTHUA U 3HAYUMOCTU IJISA PA3BUTHA
OHUBUIIM3allNM, OBJIAACHHCM IA3BIKOM MATCMATHKHU H MaTEeMaTHUYECCKOM Kyanprﬁ KaK
CpCACTBOM ITO3HAaHHUA MHpa, T'OTOBHOCTBIO OCYHICCTBIIATDH IMPOCKTHYIO u
HCCIICIOBATCIIbCKYIO ACATCIbHOCTD MHANBUAYAJIBbHO WU B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble PEe3yNbTaTbl OCBOEHUS MPOrpaMMbl  Y4eOHOro MpeaMmeTa
«MaremaTtuka» XapaKTEPU3YOTCS OBJIaJICHUEM
YHUBEPCAIbHBIMU NnO3Ha6amenbHbIMU oelcmeusmu, VHUBEPCAlbHbIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCANbHBIMU PE2YIAMUBHBIMU OCUCMBULMU.

1) Vhueepcanvnvie noszmasamenvhvle Oeticmeus, obecnedusaom Gopmuposanue
0Aa308bIX KOZHUMUBHBIX NPOYeccos o00yyarowuxcsi (0ceoeHue memooo8 NO3HAHUS
OKPYIHCAIOUWe20 MUpa, NpUMeHeHUue N02UYECKUX, UCCIe008AMENbCKUX Onepayuil, YMeHull
pabomams ¢ ungpopmayueii).

ba3oBbie JorHUecKue NeCTBUS:

BBISIBJIATh M XapaKTEpPU30BATh CYIIECTBEHHbIC MPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHSITUN, OTHOLIEHUW MEXIy MOHATUAMH; (DOPMYITUPOBATH ONpPENENCHUs TMOHSTHI;
yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PHUKALIMK, OCHOBAHUS JUIsl 0000LIEHUS U
CpPaBHEHMS, KpPUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIHMPOBATH U MPEOOpPA30BBIBATH CYXKJIECHUS: YTBEPAUTEIbHBIE U
OTpHIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

BBISIBIIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MIPOTUBOpEUHs B (paKTax,
JAHHBIX, HAONIONIEHUSX W YTBEPKACHHSX;, MpeyiaraTb KPUTEPUHM JUIsl BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;



ACJIaTb BbIBOJbI C HCIIOJIB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTHUBHBIX
YMOSaKHIOqCHHﬁ, YMO?)aKJII-OIIGHI/Iﬁ 110 aHaJIOTHH,

IIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN (MPSAMBIE U
OT MPOTUBHOTO), BBICTPAUBATh apTryMEHTAIUIO, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

BBIOMpATh croco0 pemieHus y4deOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BBIOMpaTh Haubojee MOAXOIAMIMNA ¢ Y4ETOM CaMOCTOSITENIbHO BBIACICHHBIX
KpUTEPUEB).

bazoBbie McCIeI0BATEILCKUE ACHCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HaHUs; (OPMYyITUPOBAThH
BONPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMy, YCTAHABINBATH HCKOMOE U JIAHHOE,
(bopMHpPOBATh TUNIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3ULINI0, MHEHHE;

IMPpOBOAHUTL CaMOCTOATCIBHO CHHaHHpOBaHHBIﬁ 9KCIICPUMCHT, HMCCICIAOBAHHUC 110
YCTAaHOBJICHHIO OCOOCGHHOCTEH MaTeMaTUYECKOTO O6’bCKTa, ABJICHUA, IIponHecca,
BBISIBJICHUIO 3aBUCUMOCTEH MCIKIY O6T>€KTaMI/I, SABJICHUAMU, ITPOLCCCAMU,

CaMOCTOSITEIILHO (POpMYIUPOBATh OOOOIIEHHUS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHHS, WCCIICIOBaHUs, OIICHHWBATh JIOCTOBEPHOCTH IIOJYUYCHHBIX PE3yJIbTaTOB,
BBIBOJOB U 000OIIICHHUI;

IIPOTrHO3UPOBATH BO3MOKHOC PAa3BUTHUC IIPOLICCCA, a TAKIKC BbBIIBUI'aTh IIPCAIIOJIOKCHUA O
CI'0 Pa3BUTHH B HOBLIX YCIIOBHAX.

Pabora ¢ nadopmanueii:

BBISBIIATH JePUIUTH HH(POpMAILINK, JaHHBIX, HEOOXOAUMBIX I OTBETa HA BOMPOC U ISt
pelIeHus 3aa4K;

BBIOMpPATh MH(OpPMALMIO W3 HMCTOYHUKOB PA3jIMYHbIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BHJIOB U (HopM
MIPEACTABIICHHUS;

CTPYKTYpUpPOBaTh  HMH(POPMAIMIO, TPEJACTaBIATbH €€ B  pa3IMuHbIX  (opmax,
WJUTIOCTPUPOBATH TpapUuecK;

OIICHUBATh HAAEKHOCTh WHGOPMAIIMM TI0 CaMOCTOATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

2) Yuusepcanvhuie KOMMYHUKAMUGHDbLE oeticmaus, obecneuusaiom
CHOPMUPOBAHHOCHL COYUATLHBIX HABBIKOS 00YUAIOUSUXCSL.

OOuienue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXIEHUS B COOTBETCTBUHM C YCIOBHUSIMU W IEIISIMU
0OI1IeHHS; ICHO, TOYHO, FPAaMOTHO BhIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax, /1aBaTh MOSICHEHUS MO XOAY PEIICHUs 3aJadyd, KOMMEHTUPOBATH MOJyUYCHHBIN
pe3ynbTar;

B X0/l OOCYXKIEHMsI 3aaBaTh BOIIPOCHI IO CYHIECTBY OOCYXAAeMON TE€MbI, IPOOJIEMBI,
penraemMoil 3a7a4u, BbICKa3bIBaTh MJIEU, HAIIEJICHHbIE HA MOUCK PEUIEHUS; CONOCTABIISATh



CBOM CYXKJIEHUS C CYXKACHUSAMU JPYTMX YYACTHUKOB JIMajaora, oOHapyKUBaTh pa3Iuunue U
CXOJICTBO TO3UIIMK; B KOPPEKTHOM ¢dopme GopMyIHpoBaTh pa3HOIrIacHusi, CBOM
BO3PAKEHUS;

IPEICTaBIATh PE3YJbTaThl PEIICHUs 3a/Jaud, HKCIIEPUMEHTA, MCCIEIOBAaHUs, MPOEKTa;
CaMOCTOSTENIbHO BbIOMpaTh (opMaT BBICTYIJICHUS € Y4ETOM 3a7ad MPE3CHTALUH U
0COOEHHOCTEH ayUTOpPHUHU.

COTDVI[HI/ILICCTBOI

MOHMMATH U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIWBUYaTbHON pabOThl pU
pelieHny y4eOHBIX 3a]ad;, MPUHUMATh LElb COBMECTHOM AEATEeIbHOCTH, TIAHUPOBATH
OpraHu3alMI0 COBMECTHON palbOThl, paclpeaesiarb BUAbl padOT, 10rOBAPUBATHCH,
00CYX1aTh MPOIIECC B Pe3yabTaT pabOThI; 0000IaTh MHEHHUS HECKOIbKHX JTFOJICH;

y4acTBOBaTh B I'PYIIOBBIX (hopmax padoTel (00CyXneHHsl, 0OOMEH MHEHHUN, «MO3TOBbIE
IITYPMBbI» U UHBIE); BBIIOJHATH CBOIO YacTh pa0OThl U KOOPAMHUPOBATH CBOU JIEUCTBHSI C
APYTUMHU 4JIeHAaMU KOMaH/Ibl; OLICHUBATh KaYeCTBO CBOETO BKJIAJa B OOLIMH MPOIYKT 1O
KpUTEpUsM, cHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUSI.

3) Vuueepcanvuvie pecynamuenvle Oeiicmeus, obecneuusarom @GopmMuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUUHOCTIU.

CaMOODFaHI/ISaHI/Iﬂi

COCTaBJISATh IJIaH, JITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pEHIeHUs ¢ YUETOM
UMEIOLIUXCA PECYpcOB M COOCTBEHHBIX BO3MOJYKHOCTEH, apryMEHTHPOBAaThb U
KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yUETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIE:

BJIaJICTh HABbIKAMU MO3HABATEILHON pedIEKCUN KaK OCO3HAHUSI COBEPIIIAEMBIX JIEUCTBUMN
U MBICIUTENBHBIX MPOIECCOB, UX pE3yJbTAaTOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISl POLIECCa U pe3yJIbTaTa PEelIeHHUs] MaTeMaTUUYeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPHU PEIICHUH 337a4d, BHOCHUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJIEHHBIX
OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa UEIM M YCIOBUSAM, OOBACHATH MPUUHHBI
JOCTHKEHMSI WIIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «AnrebOpa W Havajda MaTeMaTHYECKOTO aHain3a» Ha
YpOBHE cpeiHero odiiero oopa3oBaHus JI0KHO 00€CTICUUBATh IOCTHKEHHUE CIIETYIOIINX
MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB:

10 KUIACC

Yuciia 1 BEIYUCTICHUSA



OnepupoBaTh MOHATUSIMHE: PAIIMOHATLHOE U IEUCTBUTEIILHOE YHCIIO, OOBIKHOBEHHAS
U JIECSITUYHAS IPpOOb, TPOLICHTHI.

BreinonnHsaTe apI/I(bMCTI/I‘{CCKHe orcpanu € paouOHAJIbHBIMH M ,HefICTBHTeJIBHBIMI/I
qucjIaMH.

BoInonHsaTh NpuOIMKEHHBIE BHIYUCICHUS, UCTIONB3YsI MTPaBUJia OKPYTIEHUS, J1eTaTh
NPUKUKY U OLIEHKY pe3yibTaTa BhIUYMCICHUMN.

OnepupoBaTh MOHATHSIMH: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHAapTHas ¢opma
3aIMCU  JEUCTBUTENBHOTO 4YHUCJIA, KOPEHb HATypAJIbHOW CTENEHU; HCIOJIb30BaTh
MOJIXOAIIYI0 POpPMY 3alUCH NEUCTBUTEIBHBIX YUCEN JIJIsl PEHICHHs MPAaKTUYECKUX 3a7a4
Y NIPEJCTABIICHUS JaHHBIX.

OnepupoBarh MNOHATHSMHU: CHHYC, KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3alKCh MPOU3BOJBHOIO yria 4Yepe3 OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKLIMH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSIMHA: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO;  IIEJIOE,
palMOHAIIBHOE, WPPALUOHAIBHOE YpPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
ypaBHEHHUE;

BoinonHsaTh  mpeoOpa3oBaHUS TPUTOHOMETPUUYECKUX BBIPAKEHUNW U peliaTh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BoimonHaTh  mpeoOpa3oBaHUs  EIBIX, PAlUOHAIBHBIX UM HPPAlMOHATBHBIX
BBIDAKCHUW W PEIIaTh OCHOBHBIE THIIBI ILEIbIX, PAMOHAIBHBIX W HMPPALMOHATIBHBIX
YPaBHEHHI U HEPABEHCTB.

[IprMeHATh ypaBHEHNS M HEPABEHCTBA JUJIS PEIICHUS MAaTEMAaTUUECKUX 3a7a4 U 3a]1a4
13 pa3InYHBIX 00J1aCTEN HAYKU U pEaIbHOM KU3HU.

MOI[eHI/IPOBaTI:: pC€ajIbHbIC CUTyallMM Ha SA3BbIKC aﬂre6pm, COCTaBJISITb BBIPAXXCHMA,
YpaBHCHUA, HCPABCHCTBA I10 YCIIOBUIO 3aAda4dyH, HCCIICA0BATHL IMOCTPOCHHBLIC MOJICIN C
HCIIOJIB30BAHUCM allllapara anre6p1>1.

DOyHKUUHA U Tpaduku

OnepupoBarh MNOHATUSIMH: (YHKIMS, CHOCOOBI 3amaHusi (PyHKIUH, OOJIACTh
OTpeeICHUs] U MHOXXECTBO 3HaueHU (yHKmH, rpaduk QyHKIMH, B3aUMHO OOpaTHBIC
byHKIIH.

OnepupoBaTh MOHATUSMHU: YETHOCTh M HEUETHOCTh (DYHKUMHU, HYIM (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA.
Hcnonb3oBath rpa@uku GyHKIMHN 17151 pellieHnus ypaBHEHUM.

Ctpouth ¥ uuTaTh TpaQuUKA JUHEHHOM (QYHKIUH, KBAAPATUYHOU (DYHKIIMUH,
CTENEHHOW (PYHKIMU C IIEJIBIM MTOKA3aTEJIEM.

Hcnonb3oBath rpaduku QyHKIUN 1715 UCCIIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEHN
IpU PEHIeHUM 3a/lady U3 JPYTrux Y4eOHbIX MPEAMETOB M PEaJbHOM KU3HM; BbIPAXKATh
(dhopMysaMu 3aBUCUMOCTH MEK]Ty BEJIMUUHAMM.



Hauajna mareMaTH4eCKOro aHajJn3a

OHCpI/IpOBaTL IIOHATHUAMMN: IIoCJICA0BATCIIbHOCTD, apI/I(I)MeTI/I‘IeCKa}I )41
IreoOMCTPHUUICCKAas IIPOTrpeCCUM.

OnepupoBath NOHATUAMU: OECKOHEUHO YOBIBAIOIIAsl T€OMETPUYECKasi IPOrpeccus,
cymma 0€CKOHEUHO YObIBaIOIIEel FreOMETPUUYECKON MPOrPECCUH.

3aﬂaBaTB IMOCJICAOBATCIIbHOCTU PA3JIMYHBIMU criocobamu.

Hcnonb3oBaTh CBOWCTBA MOCIEAOBATEIILHOCTEH W MPOTPECCUil g  penieHus
peanbHbIX 33a]a4 MPUKIIATHOTO XapaKTepa.

MHo3KeCcTBa U JIOTHKA
OHepI/IpOBaTB IMMOHATHUAMU: MHOKCCTBO, OIICPpANH HAA MHOKCCTBAMMU.

Hcenonp30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaTr Uil OIMCAHUS PEAbHBIX
MIPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUY€OHBIX IPEAMETOB.

OHepI/IpOBaTB MOHATHUAMU: OIIPEACIICHUC, TCOPCMA, CICACTBUC, 1OKA3aTCIbCTBO.

11 KJIACC
Yucya ¥ BbIYUCTIECHUA

OnepupoBaTh MOHATUSIMHM: HATypaJIbHOE, 11€JI0€ YKCIIO; HCIOJb30BaTh MPU3HAKU
JETTMMOCTH IEIbIX YHUCEJI, PAa3JIOKEHHE YUCJIa HAa MPOCThIE MHOXKUTEIM JJI PELICHUS
3a7ad4.

OHepI/IpOBaTI) MMOHATHUCM: CTCIICHDb C PAallMOHAJIbHBIM ITOKA3aTCJICM.

OnepupoBarh MOHATUAMM: JIOTapu(dM 4YHUCHa, JECATUYHBIE U HATypajbHbIE
JorapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsATh CBOMCTBAa CTENEHW MJisi MPeoOpa3oBaHUsl BBIPAKEHUM; ONEPUPOBATH
MOHATHUSIMU: TIOKA3aTEJIbHOE YPABHEHME M HEPABEHCTBO; pPEIIATh OCHOBHBIE THIIBI
ITOKA3aTEJIbHBIX YPABHEHN U HEPABEHCTB.

BrinonasaTh mpeobpa3oBaHus BRIPAXKEHUHN, COAEPKAIINX JIOTapU(MBbI; OTIEpUPOBATH
MOHSATUSIMU: JIOTapU(PMHUYECKOE YpPaBHEHHE M HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI
norapu(pMUIECKNX YpaBHEHUN U HEPABEHCTB.

Haxonute pemennst npoCTeNNX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh TMOHATUSIMA: CUCTEMA JIMHEWHBIX YpaBHEHUW U €€ pEIICHHUE;
HCMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JJISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxomute pemeHuss nOpocTEMIIUX CHCTEM W COBOKYITHOCTEM PAlMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MOI[@HHPOB&TB pE€ajIbHbIC CUTyallMM Ha S3BIKC anre6p51, COCTaBJISITb BLIPAXKCHMA,
YpaBHCHUA, HCPABCHCTBA M CHUCTCMbI I10 YCJIOBHUIO 3aAdaydu, MUCCICA0BATHL IMOCTPOCHHBLIC
MOJCJIN C UCIIOJIb30BAHUEM allliapara aJIF€6pBI.



DOYyHKIUN U TPAPUKHU

OnepupoBath NOHATUAMU: MepUoANYEcKass QYHKIUS, MPOMEKYTKM MOHOTOHHOCTH
(GyHKIMH, TOUYKH SKCTpeMyMa (GYyHKIIMU, HAnOOJIbIIIee U HAaUMEHbIIIee 3HauYeHusT (PyHKINU
Ha TIPOMEKYTKE; UCIIOJIb30BATh UX JIJISl UCCIIEIOBaHUS (PYHKIMH, 3aJaHHONU rpaduKoOM.

OnepupoBarh MNOHATUSMHU: Tpa@UKUA TOKa3aTEIbHOW, JIOrapuMHUUECKON U
TPUTOHOMETPUUECKUX (YHKIMHA, H300pakaTb WX HA KOOPAMHATHOM IUIOCKOCTU W
UCIIOJIb30BATh JIJIsl PEIICHUS] YPAaBHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOM IUIOCKOCTH TIpaUKH JUHEHHBIX YpaBHEHHN W
HCIIOJIb30BaTh UX JIS PEIICHUS] CUCTEMBI IMHEHHBIX YPABHEHUN.

Hcnonb3oBath rpaduku GyHKIUHN 7151 UCCIIEI0BAaHUS MPOIIECCOB M 3aBUCUMOCTEHN U3
APYTUX Y4eOHBIX JUCIMILINH.

Havana mareMaTH4eCKOIro aHAJIU3a

OnepupoBarh TOHATUSAMHU: HENpepbIBHAS (PYHKUMSA; MPOU3BOAHAS (DYHKIUU;
HCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pEIICHHUs 3a]1a4.

Haxonuth mpoW3BOJHBIE BJIEMEHTApHBIX (DYHKIMM, BBIYUCIATH MPOU3BOJIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (PYHKITUH.

Hcnomnb3oBath IIPOU3BOAHYIO I HCCIICIOBAHUSA (1)YHKI_[I/II/I Ha MOHOTOHHOCTbL H
OKCTPECMYMBI, ITPUMCHATD PE3YJIbTAThl HCCICAOBAHUA K IIOCTPOCHHUIO Fpa(i)I/IKOB.

Hcnonb3oBathb MMPOU3BOAHYIO I HAXOXACHUA  HAWJIYUIOCIO PCIICHHA B
IIPUKIIaAAHBIX, B TOM YHUCJIC COLITMAJIbHO-OKOHOMHWYCCKHUX, 3a/1d9aX.

OnepupoBath NOHATUAMU: MIEPBOOOPA3HAs U UHTETpasl; MOHUMATh F€OMETPUUECKUMA
U (PU3UYECKUI CMBICI UHTErpaa.

Haxomute mepBoOOpa3HbIC 3JIEMEHTAPHBIX (DYHKIUH; BBIUMCIATH HHTETPAN II0
dhopmyne Hetotrona—JleiiOnuiia.

Pewate mnpuknanHble 3aqaud, B TOM YHUCJIE COLUAIbHO-KOHOMUYECKOTO U
(U3MYECKOT0 XapaKTepa, CPEACTBAMU MAaTEMATUYECKOT0 aHAIN3a.



