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IHNOACHUTEJIbBHASA 3AIIMCKA

O0mas xapakTeprucTUKA y4e0HOT0 Kypca « AjireOpa M Ha4YaJIa MAaTEeMATHYECKOT0
aHaausza» Pabouas mnporpaMmma mo y4yeOHOMY Kypcy «AnreOpa u Hayana
MaTeMaTHYECKOTO aHaan3a» 0a30BOTO ypoBHs s oOygaromuxcst 10 —11 kmaccos
paspabotaHa Ha ocHoBe demeparbHOTO TOCYIAPCTBEHHOTO 00pPa30BATEIHLHOTO
CTaHJapTa CPEAHEro oOImero ooOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, NPEABABIAEMBIX K MaTeMaTHyeCKOMY OOpa3OBaHMIO, M TpaJHLIUMA
poccuiickoro oopazoBanusi, ¢ ya€tom padboueii mporpammsel Bocriutanust MbOY COILI
r. [Imonepckoro.

Peamuzanus nporpaMMmbl  oOecrieuMBaeT  OBJIAJICHUE KITOY€BBIMU
KOMIIETEHIIUSIMU, COCTABJISIIOIIMMU OCHOBY ISl CAMOPA3BUTHA W HENPEPBIBHOIO
o0pa3zoBaHus, 1IETOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TO3HABATEIHHOIO
Pa3BUTHS JIMYHOCTU O0YUAOLINXCS .

B paboueii mporpamMme yuTeHbl Hjied U nojoxxkeHus: «Konuenumu paszButus
Matematuyeckoro oOpaszoBanusi B Poccuiickoit denepanuu». B cooTBeTcTBUM C
Ha3BaHWEM KOHIEMIMK, MaTeMaTHueckoe oOpa3oBaHHE [IOJDKHO, B YacCTHOCTH,
MPENOCTABIATh KaXJA0My OOydJaromeMycsi BO3MOXKHOCTh JIOCTIKEHHUS YPOBHS
MaTeMaTUYECKUX 3HAHWM, HEOOXOJMMOTO ISl JAAJbHEHIEH YCIENIHOW »XWU3HU B
obOmecTBe. IMEHHO Ha pelieHue 3TOW 3aj1adyu HalejleHa pabodas mporpamma
0a30BOTr0 YpOBHSI.
eau n3yyeHus yaeOHOIro Kypca

Kypc «Anrebpa u Hauama MaTeMaTHYECKOTO aHaJIM3a» SIBISIETCS OJHUM U3
HanboJiee 3HAYUMBIX B IPOTpaMMe CTapIlel MIKOJIbI, MOCKOJBKY, C OJHOM CTOPOHKI,
OH 00ecMeYynBaeT WHCTPYMEHTAIbHYIO 0a3y M W3Y4eHHs BCEX €CTECTBEHHO -
HAay4YHBIX KypCOB, a C JPYIOM CTOpPOHBI, POPMHUPYET JOTUYECKOE U aDCTPAKTHOE
MBIIUICHHE Y4YallluXCsl Ha YpOBHE, HEOOXOJMMOM [iJIi OCBOEHHUS KYypCOB
nH($OPMaATUKH, OOILIECTBO3HAHMSI, UICTOPUH, CIIOBECHOCTU. B paMKkax gaHHOTrO Kypca
y4yalyecs OBJIAJEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas
(hopMyIUPYET CBOM TOCTHKEHHUS B MaTeMaTHIECKOU (hopMe.

Kypc anre6psl u Hagam MaTeMaTHdecKOro aHAIM3a 3aKJIaJAbIBACT OCHOBY I
YCHEIIHOTO OBJIAICHUS 3aKOHAMU (PU3UKH, XUMHH, OUOJIOTUH, TOHUMAaHHS OCHOBHBIX
TEHJECHLUUNA SKOHOMUKH M OOILECTBEHHOU KM3HH, MO3BOJIIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO UCIIOJIb30BATh
UX B IOBCEIHEBHOM XU3HU. B ToXke BpeMs oBlajieHne a0CTPAKTHBIMU U JIOTHUECKU
CTPOTMMH MaTeMaTHYE€CKMMH KOHCTPYKUMSAMHU Pa3BUBACT YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH  YTBEP)KIEHHUS, HCIIOJIL30BaTh
o0o0mIeHne M KOHKpETH3aluio, a0CTparupoBaHUWE M aHAJIOTHIO, (QOpMHUpYET
KpEaTUBHOE M KPUTHYECKOE MbllUIeHHWE. B Xome u3ydeHus anreOpbl U Haval

MAaT€éMaTU4Ye€CKOIro aHajiu3a B CT&pH.ICﬁ IKOJIC y4dalueCsa IIOJIy4arOT HOBBIA OIIBIT
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pELIEHUsT NPUKIAAHBIX 3a]a4, CaMOCTOATEILHOTO MOCTPOECHHUS MATEMATHYECKHUX
MOJIETIEN pEeATbHBIX CUTYallMi U UHTEPIPETALMU MOJyYCHHBIX PELICHHUM, 3HAKOMSTCS
C IpUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOE, HAYKE U B UCKYCCTBE, C
BBIJIAIOIIMMHUC S MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMU.

Kypc obOnamaer 3HAYMTENILHBIM BOCIMTATEIbHBIM TOTCHIIMAIOM, KOTOPBIM
peanm3yercss Kak 4Yepe3 ydeOHBIM Marepuaj, CIIOCOOCTBYIOIMKA (hOPMHUPOBAHHIO
HAYYHOTO MHPOBO33PEHHUSA, TaK M Uepe3 CHenuPuKy ydeOHOW eATeTbHOCTH,
TpeOyIoIIel caMOCTOSTEILHOCTH, aKKypaTHOCTH, MPOJ0JDKUTENILHOM KOHIICHTPAIH
BHUMAaHHUS U OTBETCTBEHHOCTH 3a ITOJTy4YECHHBIN PE3YIIbTaT.

B ocHoBe MeToquku 00yueHus: anredpe U HayajlaM MareMaTH4yecKOro aHallu3a
JISKUT JIeATeTbHOCTHBIM MPUHIIUI 00y4ESHHUS.

B cTtpykType Kypca «Anredpa M Hauaga MareMaTHYECKOTO aHAN3a» MOYKHO
BBIJIETIUTh  CIEAYIOIIME  COJAEpKareIbHO-MeToauYecknue JuHuM: «Yucna u
BbIuucieHus», «Oynkimn u rpadukny, «YpaBHEeHHS W HepaBeHCTBa», «Hauama
MAaTeMaTH4EeCKOTO  aHanm3a», «MHokecTBa HW  JIoTMKa». Bce  OCHOBHbIE
COJIEpKATEIIbHO-METOJUUECKUE JIMHUM H3YYalOTCAd HA TMPOTSKEHUU JBYX JIET
oOydeHHs] B CTaplIel IIKOJIe, €CTECTBEHHO IOMOJHSS APYr ApYyra M IMOCTENEHHO
HACHIIASICh HOBBIMU TEMaMHu U paszzenamu. MoXHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBINA KypC SBJISETCS MHTETPATUBHBIM, IIOCKOJIBbKY 00BEAUHSIET B c€O€ COoIeprKaHne
HECKOJIbKUX  MaTeMaTHYECKUX JUCUUTUIVH: anreopa, TPUTOHOMETPUH,
MATEMAaTHYECKUM AHAIM3, TEOPHUsS MHOXKECTB U Ap. [lo mepe Toro kak yvammecs
OBJaIeBalOT BcE OoJsiee IMIMPOKMM MaT€MaTHYECKUM  amnmaparoMm, Yy HHUX
NoCJen0BaTebHO  (OPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE  CTPOUTH
MaTeMAaTUYECKYI0 MOJIETb PEATbHOW CUTYyallud, MPUMEHSATh 3HAHUS, MOJyYE€HHBIE B
Kypce «Anrebpa W Hadajla MareMaTHUYEeCKOTO aHauu3a», [Jsl  pelleHus
CaMOCTOSITETbHO  COPMYIMPOBAHHOW MaTeMaTWYECKOW  3amadyd, a  3areM
MHTEPTIPETUPOBATH MTOJTYYEHHBIN pe3yJIbTar.

CopnepxarenbHO-MeTOIMUECKasd JUHUS «YUuClIla U BBIYMCICHUS» 3aBEPILIACT
(dhopMHUpOBaHUE HABBIKOB MCIIOJIb30BaHUS JCHCTBUTEILHBIX YUCEN, KOTOPOE OBLIO
HAa4YaTo B OCHOBHOM mikojie. B crapmiell mkosie oco00e BHUMaHUE YIENAETCS
(GOpPMHUPOBAHUIO TPOYHBIX BBIYUCIUTEILHBIX HABBHIKOB, BKIIOUYAIOINIUX B CeOs
WCIIOJIb30BaHUE PA3IMYHBIX (OPM 3aluCH JACHUCTBUTENLHOTO YHCA, YMEHHE
palMOHATIBHO BBITIOJHATH IEUCTBUS C HUMHU, 1€J1aTh MPUKUIKY, OLIEHUBATh PE3YyJIbTaT.
OOyuaromuecss TMOJy4ar0T HAaBBIKK TPUOIMKEHHBIX BBIYUCICHHUMA, BBITIOTHCHUSI
JNEUCTBUIM C YKCIaMM, 3alUMCAaHHBIMU B CTaHAApPTHOW Qopme, HUCIOJIb30BaHUS
MAaTeMaTH4YE€CKUX KOHCTAHT, OLICHUBAHUS YUCJIOBBIX BIPAXKCHUH.

JIuana «YpaBHEHUST M HEPABEHCTBA» PEAIM3YETCS HA MNPOTIKEHUH BCETO
oOydeHHsT B CTapIled IIKOJE, TMOCKOJbKY B KaKIOM paszfelie MporpamMMbl
MPEAYCMOTPEHO PENIEHHE COOTBETCTBYIOIIMX 3ajady. Yyalpecsi OBJAJI€BAOT
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pPa3IMYHBIMU METOJaMU PEIICHUS IEJbIX, PAlUOHAIBHBIX, HPPAIMOHATIBHBIX,
MOKa3aTeIbHbBIX, JOTapU(IMUIECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB
u ux cucteM. [lorydeHHbIE YMEHUSI WCIIOJB3YIOTCS MPU MCCIEI0BAaHUN (YHKIIMHA C
MOMOIIbIO TIPOM3BOJIHOM, PEIICHUH MPHUKIATHBIX 337a4 W 3aJad Ha HaX0XICHHE
HanOOJILINMX W HAMMEHBIIMX 3HaueHWH QyHKImH. JlaHHAs cojepiKkaTelbHAs JTMHUS
BKJIFOYACT B Ce0s TakkKe (OpMUPOBAHUE YMEHHUH BBITIOJHATH PacuEThl 10 (popmyam,
npeoOpa3oBaHus IENbIX, PAMOHATBHBIX, HPPAIMOHAILHBIX U TPUTOHOMETPHYECKUX
BBIPXCHUH, a TaK)Ke BBHIPAKECHUMN, COJIEpKAIIMX CTENeHN 1 Jorapudmel. biaromaps
WU3YYEHUIO alreOpandeckoro Marepuaia MPOUCXOINUT JalbHEUIee pPa3BUTHE
ATOPUTMHYECKOTO M aO0CTPAKTHOT'O MBINIICHUS YJaIuxcs, (OpMHUPYIOTCS HaBBIKH
JENYKTUBHBIX pPacCyXJICHUH, pabOThl ¢ CHMBOJBHBIMU (POpMaMH, MPEIACTABICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJE PAaBCHCTB M HEpaBeHCTB. Ajrebpa
npennaraet 3(p(HEeKTUBHBIE MHCTPYMEHTHI JIJIS1 PEIISHHS IPAKTHUECKUX U €CTECTBEHHO-
HAYYHBIX 33/1a4, HATJISTHO JEMOHCTPHUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxarenpHo-MeToaudeckass JmHUS «DyHKIMM ©W  TpapuKu»  TECHO
nepervieTaeTcsl ¢ APYTruMH JUHUSAMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIC 3a1aET
MOCJICIOBATEIbHOCTh U3YUCHHS MaTepuaia. V3ydeHue CTereHHOH, oKa3aTelbHOMH,
JorapuMUYECKO U TPUTOHOMETPUUYECKUX (PYHKUMH, WX CBOMCTB U TrpaduKOB,
WCIIOJIb30BaHUE (PYHKUMW NIl PEUICHUs 3aJad U3 JAPYTruxX y4eOHBIX MPEIMETOB U
peabHOM KU3HU TECHO CBS3aHO KaK C MAaTEMAaTUIECKUM aHAJIM30M, TaK U C P CIICHHEM
ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM G0JbIIOE BHUMaHHUE yaensieTcst GopMUpPOBaHHIO
YMEHHS BbIpaxarb (opMyJaMH 3aBUCHMOCTH MEXIY pPa3JUYHBIMA BEIMIWHAMH,
WCCIIeIOBATh TOJNydeHHbIE (YHKIMHA, CTPOUTh HMX rpadukd. Martepuan 3Tou
CoJIepKaTeIbHOW JIMHAK HAIleJIeH Ha Pa3BUTHE YMCHHWHA W HABBIKOB, TO3BOJITFOIINX
BBIpa)XaTh 3aBUCHMOCTH MKy BEJIMUMHAMH B Pa3IMIHON opMe: aHATMTHICCKOM,
rpadudeckoii W cioBecHOW. FEro  m3ydeHme  CIocoOCTByeT  pa3BUTHIO
ATOPUTMUYECKOTO MBIIUICHHUSI, CTIOCOOHOCTH K OOOOIICHHI0O U KOHKPETH3AIUH,
HCTI0JIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JmHUS «Hagama MaTeMaTndecKoro aHajan3a» IO3BOJISIET
CYIIIECTBEHHO PAaCIIMPUTh KPYT Kak MaTeMaTHYeCKHX, TaK W TMPHUKIAIHBIX 3ajad,
JOCTYITHBIX OOYyYarolmMMCs, y KOTOPBIX MOSBIISICTCS BO3MOXKHOCTh MCCIICIOBATh U
CTpOUTH Tpaduku PYHKIHM, OTIPEAEIATh UX HAaHOOIBIINE U HAMMCHBIIFE 3HAYCHMUS,
BBIYUCIIATH MWIOMaAu (Guryp u oOBEMBI Tel, HAXOAWTh CKOPOCTH U YCKOPEHUS
nporieccoB. JlaHHas cojep)kaTenbHas JMHHUS OTKPHIBACT HOBBIE BO3MOXKHOCTH
MOCTPOCHMSI MaTeMaTHYECKUX MOJICJCH pealbHBIX CHUTyallud, HaxO0XICHUs
HAWIY4IIero PEIICHUS B TPHKJIAIHBIX, B TOM YHCJE COIHMAIbHO-2KOHOMHUYCCKHX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYeCKOro aHajim3a CIIOCOOCTBYeT
Pa3BUTHIO a0CTPAKTHOTO, (OPMAILHO-JOTHYECKOTO M KPEATUBHOI'O MBIIUICHUS,
GhopMUPOBAHUIO YMEHHUI pPacIO3HABATh MPOSBICHUS 3aKOHOB MaTEMAaTUKH B HAayKe,
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TeXHUKe H HCKyccTBe. OOyuarommecss y3HAIOT O BBIJAIOIIUXCS pe3yibTarax,
MOJTYYEHHBIX B X0OJI€ PA3BUTHUSI MATEMATUKH KAaK HAYKH, U UX aBTOpax.

CopnepxarenbHO-MeTOIM4ecKas JUHUS «MHOKECTBa U JIOTHKa» B OCHOBHOM
MOCBSIICHA  JJIEMEHTaM  TEOPUM  MHOXKECTB.  T€OpEeTUKO-MHOKECTBEHHbBIE
MPECTaBICHUSI TTPOHU3BIBAIOT BECh KYypPC IIKOJIBHOW MAaT€MAaTHKW W MpeJiararor
HanOo0JIee YHHUBEPCAILHBIA S3BIK, OOBEAUHSIIONMN BCE pa3eibl MAaTeMAaTHKH U €€
MPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HbIC MaTEeMaTHYECKWE IUCIUIUIMHBI B €IUHOE
uenoe. IlosroMy BaKHO JaTh BO3MOKHOCTH IIKOJIBHUKY MOHUMATh TEOPETHKO -
MHO>KECTBEHHBIM $I3bIK COBPEMEHHOW MaTeMaTMKd U UCIMOJb30BaTh €ro i
BBIPKEHUSI CBOUX MBICJICH.

B xypce «Anrebpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAKKE
OCHOBBI MaTeMaTHYECKOTO MOJCIMPOBAaHMs, KOTOPHIE MPU3BaHBI C(HOPMHPOBATH
HABBIKM MOCTPOCHUS MOJIENIEN PEAbHBIX CUTYallMid, UCCIICAOBAHUS ITUX MOJEIEH C
MMOMOIIIO amnmapara aiareOpbl W MaTeMaTHYEeCKOr0 aHalu3a W HHTEPIpPETAIHH
MOJYYEHHBIX pe3yJibTaToB. Takue 3amaHusl BIUICTEHbI B KaXKIbIA M3 pa3elioB
MIPOTPAMMBI, OCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCTOJIb3YETCS I PEIICHUS
NPUKIAAHBIX 3anad. [Ipu pemieHun peaabHbIX TPAKTHUYECKUX 3a7ad  ydariiecs
Pa3BUBAIOT Ha0JIIOJaTeILHOCT, yYMEHUE HaXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOJIb30BaTh aHAIOTHIO, 0000maTh M KOHKPETH3MPOBATH
npobiiemy. JlearenpbHOCTh IO (POPMUPOBAHNIO HABBIKOB PEIICHU ST TPHUKIATHBIX 3a1a4
OpTaHu3yeTCs B TPOIECCE M3YyUYEHUS BCEX TeM Kypca «Anredpa W Hadaia
MaTeMaTUYECKOTO aHAIIN3a .

MecTo yueOHOTr0 Kypca B y4eOHOM IJIaHe

CormacHo ydeOHomy mmiaHy B 10—11 kmaccax wm3ydaercss y4eOHBIM Kypc
«AnreOpa W Hadaja MaTeMaTHYEeCKOTO aHallM3a», KOTOPBIM BKIOYaeT B cebs
CJICTYIOIIE OCHOBHBIC Pa3/eibl CoAepkaHus: « UUcaa 1 BEIYUCICHUS, « Y paBHEHUSA
1 HepaBeHCTBa», «DyHkimu u rpadukn», «Hagama maremarnyeckoro aHanmzay H
«MHOK€ECTBA U JIOTUKA.

B VYueOGHoM miaHe Ha u3ydeHHE Kypca anreOpbl MU Hadyall MaTEeMaTHYECKOIo
aHayM3a OTBOAUTCA 3 yuyeOHBIX yaca B Hemenmto B 10 kmacce m 3 y4eOHBIX 4aca B
Henemo B 11 kmacce, Bcero 3a ABaroaa o0yuenus — 204 yueOHbBIX 4aCcOB.



COAEPXAHUE OB YYEHUA

10 xanacc
Yucsa v BbIYUCTIEHUSA

Pamvonanbubie uncia. OOBIKHOBEHHbIE U JECATUYHBIE JPOOHU, MPOLIECHTHI,
OCCKOHECUHBIC  TEpPUOIUYECKHe  JapoOn.  ApudMeTHYeCKHe  OoIepalun ¢
parMoOHAILHBEIMU YHCJIaMHU, TIPeoOpa3OBaHMsl YUCIIOBBIX BhIpakeHuid. [IpuMenenue
ApoOelt U MPOILIEHTOB JJIsl PELICHUs MPUKIAAHBIX 3a/1ad U3 Pa3IMYHbIX OTpacJei
3HAHUM U pEaTbHOM KU3HU.

JleiicTBUTENbHBIE  4YMCla. PanuoHalbHBIE W HPpPALMOHAIBHBIE  YHCJIA.
ApudmeTnueckue omnepaluudd C JIEUCTBUTENbHBIMM YuciaaMu. [lpuOimxEnnbie
BBIYHCJICHUS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BEIYMCIICHUMN.

Crenens ¢ nenpiM mokaszareneMm. CtangapTHas Gopma 3amucy JeHCTBUTEILHOTO
yucaa. Mcnonp3oBanne moaxoasmied GopMbl 3amicu AEUCTBUTEIbHBIX YHCEN IS
pEIIEHUS TPAKTUYECKUX 33724 U TPEACTABICHUS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JleiicTBus ¢ apudpmernaecKkumu
KOPHSIMH HaTypaJbHOU CTEIICHMU.
CHuHYC, KOCHMHYC M TaHI'€HC YHUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC,

APKTaHT€HC YHCJIOBOTO apTyMEHTA.

YpaBHeHHS 1 HEPABEHCTBA
ToxnecTBa v TOK/1ECTBEHHbIE TPEOOPa30BaHMUS.
[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUH. OcHOBHbIE
TPUTOHOMETPUUECKHE POPMYIIBI.
YpaBHEHUE, KOPEHb ypaBHEHUs. HepaBeHCTBO, pemieHne HepaBeHCcTBA. Meron
VHTEPBAJIOB.
Pemenune uenbix u [poOHO-palOHATIBHBIX YPABHEHUI U HEPABEHCTB.
Pemenne nppaimoHabHBIX YPABHEHU U HEPABEHCTB.
Pemienne TpUroHOMETPUYECKUX YPABHEHUI.
[IpuMeHeHne ypaBHEHHI M HEPABEHCTB K PEIICHUIO MAaTeMATUYECKUX 331a4 U
3a/1a4 U3 Pa3IMYHBIX 00IacTel HAYKH M peaTbHOM KU3HHU.
DyHKUUU U TpapuKku
®ynkuus, cnocoObl 3aganus QyHkuu. ['paduk GyHkuu. Bzaumuo oOpartHsie
(GyHKLIHH.
O6nacth ompeneneHus U MHOXKECTBO 3HaueHU (yHkuuu. Hymn Qynkuumu.
[IpomexxyTku 3HAaKOTIOCTOSTHCTBA. YETHBIEC U HEUETHBIEC PYHKLIUU.
CreneHHas (pyHKUUS C HATypaJlbHBIM U LeJbIM Noka3arteneM. E€ cBoiicTBa u
rpaduk. CBolicTBa ¥ rpadrK KOPHs N-0if CTEIICHH.



TpuroHoMerpuueckass OKPYKHOCTb, OIPEIEIECHUE TPUTOHOMETPUYECKUX
(GYHKIH 4UCIIOBOTO apTyMEHTA.

Hauana maremaTH4iecKoro aHajm3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHKs TIOCTIeI0BATEILHOCTEN. MOHOTOHHBIE
MOCJIEIOBATEIbHOCTH.

Apudmernueckas U TeoOMeTpUUecKas Mporpeccuu. beckoHeuHO yObIBaromast
reoMmerpudeckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
nporpeccur. GopMmyna CHOKHBIX NPOLEHTOB. MCHoOnb30BaHUE MPOTPECCUU IIA
pEIIEHUs peaIbHBIX 3a/1a4 IPUKIIAJHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHo»xecTBO, omnepainuu Hajg MHOKecTBaMH. Jluarpammbl Ditnepa—BeHHa.
[IpuMmeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO anmnapara Jid ONHCaHUSl pPeaTbHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIeICTBUE, JOKA3aTEIbCTRO.

11 kaace
Yucsa v BbIYUCTICHUS

Harypanbnbie u nensie ynciua. [IpusHaky 1enmMMOoCTH UENbIX YHUCEIL

Crenens ¢ palMoHAIbHBIM NTOKa3areaeM. CBOWCTBA CTEIICHM.

Jlorapudm uncna. /lecatuanpie u HaTypaibHbBIC JOTAPUPMBI.

YpaBHeHMs 1 HEPAaBEHCTBA

[Ipeo6pazoBaHue BbIpasKEHHIA, COAEPIKAIIUX JIOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEpkKAINMX CTEINEHH C PalMOHAILHBIM
MOKa3aTeJieM.

[Tpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIe YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS U HEpaBEHCTBA.

CucrtemMbl TUHEHHBIX ypaBHEHUU. PellieHne NpUKIaaHBIX 337ad C MOMOUIBIO
CHCTEMBI IMHENHBIX YPABHEHUH.

CucTteMbl 1 COBOKYITHOCTH PallUOHAILHBIX YPABHEHU M HEPABEHCTB.

[IpruMmeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEUICHUIO MaTEMaTUYECKUX
3a/1a4 ¥ 3a71a4 U3 pa3IMIHbIX 007aCTe HAYKH U PeaTbHOM KU3HH.

D YHKIHUU U TPaPUKH

Oynkmus. [lepuognyeckue ¢pynkmmu. [IpoMexyTku MOHOTOHHOCTH (DYHKITHH.
MakcumymMbl U MUHUMYMBI (QyHKiu. Haubonbiiee W HavMeEHbIEE 3HAYECHUE
(GYHKIMH HAa TPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIIMU, UX CBOMCTBA U IpadUKH.

[lokazarenbHas u jorapudpmuueckas GyHKIUN, UX CBOMCTBA U TpaduKH.

Hcnons3oBanne rpadukoB (GYHKIWNA A1 PEIICHUS ypaBHEHWN W JIMHEHHBIX
CHCTEM.



Hcnons3oBanue rpadukoB (QYyHKIOMM [ MCCIEAOBaHUA TNPOLIECCOB U
3aBUCUMOCTEH, KOTOPBHIE BO3HUKAIOT MPU PEHICHUHM 33ad U3 JPYrUX Y4eOHBIX
IIPEAMETOB U PEATbHOM KU3HU.

HavaJsia MaTeMaTH4eCcKOro aHam3a

HenpepoiBubie pyHkImu. MeTo HHTEpBAIOB JIJIsl pEUICHUsI HEPABEHCTB.

[IpousBoanas pyHkuu. ['eomeTpudeckuii u GU3NIECKUN CMBICII ITPOU3BOTHOM.

[IpousBoHbBIC 37IeMEHTAPHBIX QYHKIHUHA. DPOPMYIIBI HAXO0KICHUS TP OW3BOTHOM
CYMMBI, IPOU3BEACHUS M YaCTHOTO (PYHKITHH.

[IpumeHeHre TPOU3BOJHOM K HCCIEAOBAaHUIO (DYHKIMII HAa MOHOTOHHOCThH U
sKkcTpeMyMbl. Haxoxaenne HauOOJbIIEr0 U HAWMMEHBIIETO 3HAYEHUs (PyHKUMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM NSl HAXOXKJICHUS HAWIYYIIEro pEIEeHUs B
MPUKJIAIHBIX 3a/a4aX, I OTMPEIEIeHUs] CKOPOCTH MPOIIEcca, 3aAaHHOTO (popMyIion
WM TpapuKoM.

[lepBooOpa3Has. Tabimua nepBooOpa3HbIX.

Huterpai, ero reomeTpuueckuii v pu3anyeckuii cMbici. Beruuciaenue unterpana
no popmyne Herotona—JleitOHuna.



IUDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA U1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (ba3osbli

YPOBEHb)
OcBoenue y4eOHOTro Kypca JOJDKHO oOecrneduBaTh JOCTHKEHHE Ha YpOBHE

cpeaHero ooO1mero oOpa3oBaHUs CIEAYIONMX JIMYHOCTHBIX, METANpPEIMETHBIX MU
MpeAMETHBIX 00pa30BaTENLHBIX PE3YJILTATOB:
JUYHOCTHBIE PE3VYJIBTATBI

JIMgHOCTHBIE pE3yNbTaThl OCBOCHUS IIPOTPaMMBI  Y4E€OHOTO MpEIMETa
«MaremaTuka» XapakTepu3yrTCs:

['paxx1aHCKO€ BOCIUTAHUE:

C(hopMHUPOBAHHOCTHIO I'PAKIAHCKOM MO3UIIMKA 00YHaArOIIEroCs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUNCKOTO 00IIECTBA, TPEACTABICHUEM O MaTEMaTHYECKUX
OCHOBaxX (YHKIMOHHUPOBAHUS PpA3JMUYHBIX CTPYKTYp, SBIEHUH, MpOILEIYp
IpaKJaHCKOTO 001IecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHHEM B3aHMOJICHCTBOBATH C
COIMATbHBIMUA HHCTUTYTAMHU B COOTBETCTBHUU C UX (DYHKIIUSIMU U Ha3HAYCHUEM.

IlaTproTHYECKOE BOCIUTAHUE:

C(hopMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKOU UACHTUYHOCTH, YBAXKEHUS K

MPOILIOMY U HACTOSIEMY POCCUMCKOW MaTeéMaTUKH, IEHHOCTHBIM OTHOUIEHUEM K
JOCTHXKEHUSAM POCCUUCKUX MATEMATUKOB U POCCUKMCKOW MaTeMaTU4E€CKOM IIKOJIbI, K
WCTIOJIb30BAaHUIO 3THUX JOCTIDKEHMM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
9KOHOMUKH.
JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMS ;
OCO3HAHUEM TYXOBHBIX IIEHHOCTEH POCCUNUCKOro HapoAa; C(hOPMUPOBAHHOCTHIO

HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO MOBEACHUS, CBA3AaHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTIKCHUM HAYKH U JIEITETbHOCTHIO Y4 EHOTO; 0CO3HAHUEM JIMTHOTO
BKJIaJIa B TIOCTPOCHUE yCTOMYMBOTO Oy IYIIIETO.

D CTETHYECKOE BOCIIMTAHHUE:

ACTETUYECKUM OTHOIICHHEM K MUY, BKIIOYas JICTETUKY MATEMATHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCyKICHHU; BOCTTPUUMYIHUBOCTHIO K
MAaTEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUI OB HCKYCCTBA.

PU3NYECKOE BOCIIUTAHUE:!

c(hopMHUPOBAHHOCTHIO YMEHHS IPUMEHSITh MaTeMaTHICCKIE 3HAHUS B MHTEpecax
340pPOBOTro U 0€30MacHOTO 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO (3I0pPOBOE MHUTaHHWE, COATAHCHUPOBAHHBIM PEXUM 3aHSATHH M OTIbIXA,
perynsgpHas Qu3nyeckas aKTUBHOCTB); (PU3WYECKOTO COBEPIICHCTBOBAHMS, MPH
3aHSTHSIX CIOPTUBHO-0310POBUTEIHHOM ACSITEILHOCTHIO.

TpynoBoe BocIIUTaHuE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM LEHHOCTH TPYJOIIOOUS; MHTEPECOM K
pa3MuHbIM chepam podHecCUOHATTLHOU AeTeIbHOCTH, CBSI3aHHBIM C MATEMAaTUKOH 1
9



e€ MPUJIOKEHUSIMH, yMEHUEM COBEpIIIaTh 0CO3HAHHBIN BEIOOD Oymytiei mpodeccun u
peaM30BBIBAaTh COOCTBEHHBIC )KU3HCHHBIE T1JIAHBI, TOTOBHOCTHIO M CTIOCOOHOCTHIO K
MaTeMaTHIeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA TTPOTIKCHUH BCEH KU3HH,
TOTOBHOCTBIO K aKTUBHOMY y4YacTHIO B PCIICHWM TNPAKTHYECKUX  3aj]1ad
MaTeMaTHIECKOM HAIPaBJICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

C(hOpPMUPOBAHHOCTHIO IKOJOTUYECKOW KYJIbTyphbl, TOHHMMAHUEM BIIMSHUSI
COLIMATIbHO-PKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE MPUPOJHONW M COLMATBLHOU
Cpe/bl, 0CO3HAHUEM ITI00ATBLHOTO XapaKTepa SKOJIOTHYECKUX ITPOOJIeM; OpUeHTalUEH
Ha TPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUW JUIsl pelIeHus 3a7ad B 00JlacTH
OKpY)KAIOIIeH Cpelbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIEHKM WX BO3MOKHBIX
MO CJICACTBHM JIJIT OKPYKAFOIICH CPEIbI.

LleHHOCTH HAYYHOT'0 NO3HAHMUSL:

Cc(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW TPAKTHUKH, TOHUMaHUEM MaTeMaTHIECKOM
HAYKH Kak cepbl YeI0BEUECKOU AeITEILHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTU
JUTS pa3BUTHS [UBWIM3AIMH, OBJIQJICHUEM S3BIKOM MaTEeMAaTUKA W MaTeMaTHICCKOM
KYJIbTYpOU KaK CPEJACTBOM ITO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBIIATH IPOCKTHYIO
U MCCJIe0BATEIbCKYIO IS TEIbHOCTh MHIUBHTYaIbHO M B TPYIIIIE.
METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMmerHbie pe3ylbTaThl OCBOEHHS MPOTPaMMbl y4eOHOTO TMpeaMeTa
«Maremaruka» XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEP CaJTbHBIMH
NO3HAGAMENIBHBIMU ~ OCliCMBUAMU,  YVHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
OeticmeUsIMU, YHUBED CATIb HBLMU P e2YISIMUBHBIMU OellCEUSMU.

1) Vuusepcanvuvie nosnasamenvhsle oeticmesust, obecneuusaiom opmuposanue
OA306bIX KOCHUMUBHBIX NPOYECCO8 0OYUAOWUXCS (0CBOEHUe MEeMO008 NO3HAHUS
OKpYIHCaioujeco Mupd, NPUMEHeHUe J02UYECKUX, UCCIe008AMeNbCKUxX onepayull,
YyMeHull pabomams ¢ unHgopmayuei).
bazoBkble orudeckue IeHCTBHS:

® BRISBISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKUM MaTeMaThdecKux
00BEKTOB, MOHATUHI, OTHOILEHUN MEXAY MOHATUAMU; (POPMYJIUPOBATH ONPEACICHIS
MOHSITHUIA; YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIUKN, OCHOBAHUS IJIs
000011IEHNS M CPaBHEHUS, KPUTEPUH ITPOBOIUMOTI0 aHAIIU3A;

® BOCIPUHUMATh,  (QOPMYIMPOBATH M  MPEOOPa3oOBBIBATh  CYXKICHUS:
yYTBEpIUTENbHBIC U OTpUIATEIbHbIC, EAMHUYHbIC, YACTHBIC U OOIIHE; YCIOBHBIE;

® BBISBIITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TPOTHUBOPEULS B
daxTax, IJaHHBIX, HAOMIOJEHUAX W YTBEPXKIACHUAX; Npeajararb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;
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e JleJlaTh BBIBOJbI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
VMHAYKTUBHBIX YMO3aKIOYEHHUM, YMO3aKIIIOUEHH [0 aHAJIOTUH;

& TMPOBOJUTH CAMOCTOSITENHLHO JI0Ka3aTeNIbCTBA MATEMAaTHUECKUX YTBEPIKICHUIN
(mpsiMBbIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTALIMIO, TPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>K/IEHUS U BEIBOIBI;

e BbIOMpaTh cnoco0 peleHus Yy4eOHOW 3amaun (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BHIOMPATh HauboJIee MOAXOASUMNA C Y4ETOM CaMOCTOSATEIHLHO
BBIJICIICHHBIX KPUTEPHUEB).
ba3oBble HCCIEN0BATEILCKUE JEHCTBUS:

® 1CMOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUNA WHCTPYMEHT TMO3HAHUS;
(dhopMyMpOBaTh BOMPOCHI, PUKCUPYIOIIHME TPOTUBOPEUHE, TPOOJIEMY, YCTaHABIIUBAT
HUCKOMOE€ M JlaHHO€, (OpMHUPOBATh THUIOTE3Y, APTYMEHTUPOBATH CBOKO IO3UIIHIO,
MHEHUE;

® [IPOBOJIUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCTIEPUMEHT, UCCJIEI0BAHKE
M0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCcKoro OOBEKTa, SBJICHUS, MPOIIECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBJICHUSIMHU, POIIECCAMU;

® CaMOCTOATENbHO (GOPMYIUPOBaTh 00OOIIEHUS U BBIBOJABI IO pe3yJbTaTaM
MIPOBEIEHHOT O HAOIFOICHUS, UCCIICIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTD MOJTyUICHHBIX
pe3yJabTaTOB, BHIBOJOB U 0000IICHNUI;

® [IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TNIPOIECCa, a TaKXKE BBIJIBUTATH
MPEATOIO0KEHUS O €70 PA3BUTUU B HOBBIX YCJIOBHUSX.
Pabora c undopmaiimei:

® BBISIBILITH JACPUIMTHI MHPOPMAIIMU, TAHHBIX, HEOOXOIUMBIX JJIi OTBETAa Ha
BOIIPOC U I PEIICHUS 3a/1a4H;

e BEIOMpaTh MHGOPMAIIMIO W3 UCTOYHHUKOB Pa3MYHBIX TUTIOB, aHAIM3UPOBATH,
CHCTEMaTH3UPOBATh M MHTEPIIPETHUPOBATh HHPOPMAIIUIO Pa3IMIHBIX BUIOB U (HOPM
Ipe/ICTABICHUS;

e CTpyKTypupoBaTh MH(MOpPMAIUIO, MPEACTABIATh €€ B pa3sIu4HBIX (Popmax,
WUTIOCTPUPOBATh TPpaprueCKu;

® OIICHUBATH HAJIEKHOCTD uHpOpMaLIUU o CaMOCTOSTENHHO
c(hopMyIMpOBaHHBIM KPUTEPHUSM.

2) Ynueepcanvhole KOMMYHUKAMUBHbBIE  OeliCBUs, obecneyusarom
copMUpOBAHHOCMb COYUATLHBIX HABLIKOB 00YUAOUUXCAL.

O61eHue:

® BOCIIPUHHUMATH U (POPMYIIMPOBATH CY>KICHHUS B COOTBETCTBUH C YCIOBUSIMU U
HENSIMU OOIIEHHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO TOUKY 3PCHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS 10 X0 1y PEIICHHs 3a/1a91, KOMMEHTHPOBaTh
ITOJTy4YEHHBIN PE3YNbTAT;
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® B X0JIe OOCYKJEHUS 3a/1aBaTh BOIMPOCHI IO CYILECTBY OOCYKIaeMOU TEMBI,
po0JIeMBbl, pelIaeMoi 3a1aun, BbICKa3bIBaTh UJI€H, HALIETICHHBIE HA TOMCK PELLICHMS;
COIMOCTAaBJISITh CBOM CYXICHHUS C CYXICHUSMH JAPYrUX YYacTHUKOB JIHMAJIOra,
0OHapyXUBaTh PA3JIMYUE U CXOACTBO MO3UIIMHI; B KOPPEKTHOM Popme GopMyIHpOoBaTh
pa3HoIJIacusi, CBOU BO3PaKEHMUS;

® [IPE/ICTABISATh PE3YNbTAThl PEUICHUSI 3aJa4yM, SKCIEPUMEHTA, UCCIICAOBAHMS,
IIPOEKTA; CaMOCTOSITENLHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4€TOM 3a7ad
MPE3EHTAIMU U 0COOEHHOCTEHN ayIUTOPHUH.

CoTpy/IHUYECTBO:

® IOHMMAaTh W HMCIIOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW W HWHIWBHUIYaTIbHOM
paboTHI MPH PEIICHUH YIeOHBIX 3a7a4; MPUHUMATH 11eJTb COBMECTHOM JIEATEIHHOCTH,
IUTAHUPOBATh OPTaHU3aIlMI0 COBMECTHOW paldOoThl, pacmlpeneiiaTb BUABI PabdoOT,
JTOTOBapHUBATHCsI, 0OCYXIaTh TPOIECC W pe3yibTaT padoThl; 0000IaTh MHEHUS
HECKOJIbKUX JIFOJICH;

® yJacTBOBATh B TPYIIOBBIX (popmax paboTel (0OCYXKIeHHUS, 0OMEH MHEHUH,
«MO3TOBBIE ITYPMbI» U HHBIEC); BBITIOJHATH CBOIO YaCTh PAOOTHI U KOOPAUHHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YICHAMU KOMAaH/Ibl; OTICHUBATh KA4ECTBO CBOETO BKJIaJIa B
OOIIMH IPOTYKT IO KPUTEPHUAM, CHOPMYIIMPOBAHHBIM YIaCc THUKAMH B3aUMO/ICHC TBUS.

3) Ynusepcanvnvie pecynamuenuie oeticmaus, obecneyusarom Qopmuposamue

CMbICNI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHU.

Camoopranu3anus:

® COCTABJIATH IUIaH, AITOPUTM PEUICHMS 3a7a4M, BRIOMpATh CIIOCO0 PELICHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apTyMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOM HH(GOPMALIUH.

CaMOKOHTPOJIb:

e BJIa/ICTh HABBIKAMU MO3HABATEIHLHON Pe(ICKCHH KaK 0CO3HAHUS COBEPIIIAEMBIX
JCHCTBUH W MBICIHUTENBHBIX MPOIECCOB, MX PE3yJbTaTOB; BJAJETh CIIOCOOaMH
CaMONIPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U pE3yJbTaTa PEIICHUS MaTeMaTH4EeCKOM
3aJ1a4u;

® [IPE/IBUJIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh IIPU PEIICHUM 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX,
HalEHHBIX OIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUAM, OOBSICHATH MPUYUHBI
JTOCTIKEHUS WIM HEJOCTWKEHUS PEe3YJIbTaTOB JCATEIbHOCTH, HAXOJIUTh OIIMOKY,
J1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.
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HNPEAMETHBIE PE3YJbTATbHI

[IpenmerHble pe3ynbTaThl OCBOEHUS pabouyel MpPOTrpaMMbl MO MaTeMaTuke
NpeCTaBJICHBI 110 ToJ1aM 00Yy4eHHs B paMKaxX OTAEIbHBIX KypPCOB B COOTBETCTBYIOIIHX
paszzaenax Hactosen [ IporpamMmmel.

IlnannpyemMble nmpeaMeTHbIE Pe3yJabTAThI 0CBOCHUS

OcBoeHue yueOHOT0 Kypca «AJiredpa 1 HA4aJia MaTeMaTH4YeCKOro aHAJIU3a» Ha
YPOBHE CpeJHero 001mero 00pa3oBaHu 10J12KHO 00€CIeYnBATD 10 CTHKCHH e
CJIeIYIOIIUX MPeAMETHBIX 00Pa30BaTeIbHBIX Pe3yJIbTATOB:

10 xmacc

Yucsa v BbIYHCJICHUS

e OrnepupoBaThb MNOHATHSAMHU: PaUUMOHAILHOE M JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI M JIECATUYHAs APOOb, IPOLICHTHI.

e BpimoyHATe  apudMeTHUeCKMe ~ Omepaluud C  PAlUOHAIbHBIMU U
JENCTBUTEIILHBIMU YUCTIAMH.

e BpInonHATh NpUOIKEHHBIE BBIUMCICHHS, UCTIONb3YS MpaBUiia OKPYIJICHUS,
JeNaTh IPUKUIKY U OLIEHKY PE3YJIbTaTa BEIYMCIICHUM.

e OnepupoBaTh HOHATUSIMU: CTETIEHB C LENIBIM IIOKA3aTeNneM; CTaHaapTHas popma
3arnmucu JeHCTBUTENILHOTO YUCIIa, KOPEHb HATYpallbHOM CTENEHU; UCII0Ib30BaTh
NOAXOJAILLYI0 (OopMy 3amuCH  JACHCTBUTENBHBIX YHUCENT JUIsl  pElICHUs
NPaKTUYECKUX 33/1a4 U MIPE/ICTABIICHUS TaHHBIX.

e OnepupoBaTh NOHIATUSIMU: CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJBHOIO YIJIa;
UCIIOJb30BaTh  3allMCh  NPOU3BOJILHOTO  yrila  4epe3  oOparHbie
TPUTOHOMETPUYECKHE (DYHKIUH.

YpaBHeHusI M HEPABEHCTBA

e OrnepupoBaTh MOHATUSAMH: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE,
paLroOHAIbHOE, VpPpaLOHAIBHOE yYpaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHUE;

e BpinoyHATe npeoOpa3zoBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUH M pPEIaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

e BpinonHATe npeoOpa3oBaHUs LENbIX, PAUUOHATIBHBIX M HMPPAMOHAIbHBIX
BBIDOKEHMHM M  pelarb OCHOBHBIE THUIBl LENbIX, PANMOHAIBHBIX U
VPPaLMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

e [lpumeHATs ypaBHEHUS U HEPABEHCTBA JJIs1 PELLICHU MaTEMATUYECKUX 3a1a4 U
3a/1a4 U3 pa3IMYHbIX 00JacTel HAyKU U peallbHOM )KU3HU.
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MOI[GJII/IpOBaTB pCalIbHBIC CHUTyallMUH Ha A3BbIKC anre6p1>1, COCTaBJIATb
BbBIpAKCHUS, YPABHCHH:A, HCPABCHCTBA IIO YCJIOBHIO 3aAa4M, HCCIICAOBATb
MMOCTPOCHHBIC MO JCIIN C UCITOJIb30BAHUECM aIlllapara anre6pbl.

DYHKIHUHU U TPaPUKH

OnepupoBaTh NOHIATUSIMHU: (YHKIMSA, CIOCOOBI 3aJaHusl (PYHKIMUH, 00JacTh
OTIpEe/CIICHNS 1 MHOYKECTBO 3HaueHHH (pyHKIMH, rpaduk (QyHKIIUH, B3aMMHO
oOpatHbIe PyHKIINH.

OmnepupoBaTh MOHATUAMU: YETHOCTh M HEYETHOCTh (PYHKIMH, HYIH (PYHKIUH,
MIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnons30Barh rpadguky GyHKIMHA I pEIIeHNs YpaBHCHUH.

Ctpouth 1 uuTaTh rpaduKy JUHEHHONW (PYHKIMM, KBaJApPaTUUHON (DYHKIIUH,
CTENEHHOW (PYHKIIMHU C LEJIbIM NOKa3aTeleM.

Ucnons3oBare rpaduku  (GyHKIUN 711 UCCIICTOBAHHMS IIPOIECCOB M
3aBUCHUMOCTEH NPH PEIICHUH 3a/1a4 U3 PYTUX YUeOHBIX TPEAMETOB U P eaTbHOU
KU3HU; BEIpAKaTh (OPMYIaMH 3aBUCUMOCTH MEX Ty BETMIUHAMH.

Hauaja MaTeMaTH4eCKOI0 aHAJIN3A

OnepupoBaTh MOHATUAMH: TIOCJIEAOBATEILHOCTh, apuMeTndeckas W
reoMeTpu4ecKasi IpoTpeCcCuu.

OnepupoBaThb MNOHATUSMHU: OECKOHEYHO YOBIBarolas T€OMETpUYecKas
porpeccusi, cyMmma 6€CKOHEUHO YOBIBAIOIIIEH TreOMETPHUIECKOM POTPECCHM.
3ajaBaTh NOCJEI0BATEILHOCTHU Pa3JIMYHBIMU CIOCOOAMHU.

Hcnonb30oBarh CBOMCTBA MOCIECAOBATENLHOCTEN U MIPOTPECCUI JIJIsT PELLICHUS
peaIbHBIX 3a]1a4 MPUKIIAJHOTO XapaKTepa.

MHuokecTBAa M1 JIOTHUKA

Ol'IepI/IpOBaTI) MNOHATUAMMU: MHOKCCTBO, OIICpAllMU HAA MHOXKCCTBAMMU.
Hcnons3oBaTh TCOPCTUKO -MHO>KECTBCHHBIN arrmapar aJjri OIMMCaHuA pCajibHbIX
mpoucCcCoOB U SIBJIGHI/Iﬁ, IIpHu pCHICHUUN 3aaa4 U3 APYIux y‘-Ie6HBIX npeamMcTOB.

OnepupoBaTb  MOHATHSIMU: OTpEeIeNICHUE, TeopeMa, CJIEJICTBUE,
JI0Ka3aTebCTBO.

11 xmacc
Yucjaa v BLIYUCTICHUSA

OnepupoBarh MNOHATUSAMH: HATypaJbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
IIPU3HAKU JEIMMOCTH LEIbIX YHCEN, PAa3JIOKCHHE 4YHCJIA Ha IHPOCTHIE
MHOKHTENH JJ1s1 PEIICHUS 3a/1a4.

OHCpHpOBaTB INOHATHUCM: CTCIICHDb C pallMOHAIbHBIM ITIOKA3aTCIICM .
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OnepupoBaTh MOHATUSAMM: JIOTApUPM UHCIa, JECITUUHbIE U HaTypalbHbIE
JorapuMsl.

YpaBHeHHs H HEPaBEHCTBA

[IpumeHsITh CBOMCTBA CTENIEHU JJIs IPE00pa30BaHUsI BEIPaKEHUH; OTIEPUPOBATH
MOHATUSAMU: TI0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; pellaTb OCHOBHBIC
TUIIBI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BeimonusaTe  mpeoOpa3oBaHus BBIPpAKEHUH, COAEpKaMX JIOTapu(MBbI;
OTEepUpPOBaTh MOHITUAMH: JIOTAPU(PMHUUECKOE YpPaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMHUYECKUX YPABHEHUI 1 HEPABEHCTB.
Haxonute pemenns npocTenmx TPUrOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh NOHATHSAMHU: CUCTEMA JIMHEHHBIX YPaBHEHHM M €€ pEIICHUE;
VCIIOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUU I PELICHUS IPAKTUYECKUX
3a7ad4.

Haxomute pemeHus npoCTEUIIMX CUCTEM M COBOKYIHOCTEH PalMOHaIbHBIX
YPaBHEHUU Y HEPABEHCTB.

MonenvpoBarh peajbHblE CHUTyallMd Ha S3bIKE aiureOpbl, COCTaBIATH
BBIDQKCHUA, YPABHEHHs, HEPABEHCTBA M CHUCTEMBI [0 YCJIOBUIO 3a1ayHy,
MCCJIE0BATh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM allllapara aareopsl.

DYHKIHUHU ¥ TPaPUKH

OnepupoBaTh  MOHATUSIMU:  MEpUOAMYECKas  (YHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLMH, TOUYKH SKCTpeMyMa (DyHKUIMH, HauOoOJIbllee MU
HauMeHbIllee 3HaYeHWs] (QYHKIMM Ha MPOMEXKYTKE, MCIOJIb30BaTh UX IS
rccienoBanus QyHKIINN, 33 TaHHOU TpapUKOM.

OmnepupoBaTh MOHATUSAMU: TpaQUKU MMOKA3ATENBHOM, JOorapuPMUIECKON U
TPUTOHOMETPUYECKUX (DYHKIIHI; M300pakaTh UX HA KOOPAUHATHOM IJIOCKOCTU
Y UCIIOJIb30BaTh 1JISl PEIICHUS] YpaBHEHUI 1 HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOM IIOCKOCTH rparKy IMHEHHBIX YpPaBHECHUHN H
WCIIOJIH30BaTh UX JIJIsl PEIICHUS CUCTEMBbI JIMHEHHBIX YpaBHEHU .
Hcnonb3oBare rpadukd (QyHKUMH 711 HCCJEIOBAHUSA MPOLECCOB U
3aBUCHUMOCTEHN U3 IPYTUX y4eOHBIX JUCIUILIMH.

Hauajia MaTeMaTH4€eCKOI0 aHAJIN3Aa

OnepupoBaTh MOHATHSAMU: HEMPEpPbIBHAS (YHKIMS, MPOU3BOAHAS (DYHKIIUU;
HCTOJIb30BaTh TCOMETPUUCCKHA M (PU3MYCCKUA CMBICT TPOU3BOTHOM JIJIs
pelIeHus 3a/1a4.
Haxonute mpou3BOIHBIC SJIEMEHTAPHBIX (PYHKIUH, BHIYUCISATH IPOU3BOIHBIC
CYMMBI, TPOU3BEICHHUS, YaCTHOTO YHKITUH.
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Hcrmonp30Barh MpOU3BOAHYIO I HCCIICI0BaHNS (DYHKITMHM HA MOHOTOHHOCTb U
AKCTPEMYMBI, TPUMEHSATH PE3YIIbTAThI HCCJICTIOBAHHMS K IIOCTPOCHUIO I'PaHKOB.
Hcronp30Barh MPOU3BOAHYIO JIUII HAXOXJICHHS HAWIYYIIEro PCIICHUS B
MPUKJIAIHBIX, B TOM YHCJIC COIHAIbHO-DKOHOMUYECKHX, 3a/1a9ax.
OmnepupoBaTh TMOHATUSMH: TIEpBOOOpa3HasT W  HWHTETpal, IMOHWMATh
TrCOMETPUICECKUN U PU3MIESCKUI CMBICII HHTETpaJIa.

Haxonute iepBooOpa3HbIe 2JIeMEHTapHBIX (DYHKIUN; BBIYUCISITH MHTETPAJ IO
dbopmyire Herorona—Jleitouua.

Pematn IIPUKIAAHBIC 3ada4Md, B TOM YHCJIC COHNUAIIbHO-DKOHOMHUYCCKOIO U
(1)I/ISI/I“I€CKOFO XapakrTepa, CpCaACTBAMH MATCMATHICCKOI'O aHaA/In3a.
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