


HOACHUTEJIbHAS 3AITNCKA

Paboyas nporpamma yueOHOro Kypca « AnreOpa U Hadajga MareMaTH4eCKOro
aHanuza» 0a30BOro ypoBHs Ay oOydarommxcs 10 —11 knaccoB paspaboraHa Ha
ocHoBe DeepabHOr0 roCyJapcTBEHHOr0 00pa30BaTEIbHOTO CTaHAAPTa CPETHETO
oOmero o0Opa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OPEIBIBISEMBIX K MAaTeMaTH4eCKOMY O0pa3oBaHMIO, W TPAAUIUI POCCHICKOTO
oOpazoBanus. Peanuzaiusi mporpaMMbl OOECMEUMBACT OBJAJCHUE KITIOYECBBIMU
KOMTMETEHIMSAMM, COCTABJIIOIIMMHU OCHOBY JJisl CAMOPA3BUTHUSI U HEMPEPHIBHOTO
o0pazoBaHus, LEIOCTHOCTh OOUICKYJIBTYPHOrO, JMYHOCTHOTO U MO3HABATEIBHOTO
PA3BUTHS JINYHOCTH O0YUYAROLIUXCS.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Havana MareMaTH4eCKOro aHaJM3a» SIBJISIETCS OJHUM W3
HanOojee 3HAUYMMBIX B MPOrpaMME CTaplieid IIKOJMbI, MOCKOJBKY, C OJIHOWU
CTOPOHBI, OH OOECICYMBAET HMHCTPYMEHTAIBHYIO 0a3y [Uisl M3YyYEHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C IPYrod CTOPOHBI, (POPMHUPYET JIOTHUECKOE W
a0CTPAKTHOE MBILUICHUAE YYalIMXCS Ha YPOBHE, HEOOXOAMMOM MJIsi OCBOCHUS
KypcoB WH(pOPMATUKH, OOLIECTBO3HAHMS, WCTOPHH, CIOBECHOCTH. B pamkax
JAQHHOTO Kypca ydalluecs OBJAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KoTopasi (GOpMYyJIMPYET CBOH JOCTHKEHUS B MATEMATUUYECKOM (popme.

Kypc anreOpel 1 Hayam MareMaTuyecKoro aHajin3a 3aKJ1aablBacT OCHOBY AJIst
YCIICINHOTO OBJIAACHUS 3aKOHAaMHU (DM3WKW, XUMHH, OWOJIOTUH, TOHUMAHUS
OCHOBHBIX TCHICHIMI SKOHOMMKM M OOLICCTBCHHOM JKWU3HW, TO3BOJISIET
OPUEHTHPOBATHCS B COBPEMEHHBIX LHA(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BATh UX B MOBCEIHEBHOM KM3HH. B TO)Ke BpeMs OBIIaAcHHE
aOCTPaKTHBIMA W JIOTUYECKHM CTPOTMMHM MATEMATHYECKMMM KOHCTPYKLMSMHA
Pa3BMBAaCT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTB
YTBEPXKJIEHUS, UCTIOJIb30BaTh 0000IIEHUE U KOHKPETU3AINIO, a0OCTparnpoBaHKUE U
aHAJIOTHIO, POPMHUPYET KPEATUBHOE W KPUTHYECKOE MBILIICHHE. B X0 n3ydyeHus
areOppl W HAYaJl MaTEMaTHMYECKOro aHajlu3a B CTapLIed IIKOJIE ydalmecs
NOJTyYArOT HOBBIA OMNBIT PEUICHHUS TMPUKIAAHBIX 330a4, CAMOCTOSITEIILHOTO
NOCTPOCHUS MAaTEMATHYECKAX MOJENEH pealbHBIX CUTyalMid W MHTEPOPETALNU
NOJYYEHHBIX  PELICHWH, 3HAKOMATCS €  NPUMEPAMH  MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH B TNPHPOJAE, HAYKE M B HMCKYCCTBE, C BBIIAOIIAMHUCS
MaTEMaTHYECKUMH OTKPBITUSMHU U HX aBTOPAMH.

Kypc oGnagaer 3HAYMTENBHBIM BOCHUTATENILHBIM MOTEHIUAIOM, KOTOPBIN
peanmM3yercd Kak 4depe3 ydeOHbId MarepHall, CnocoOCTBYIOIUI (POPMUPOBAHUIO
HAay4YHOr0 MHPOBO33PCHHs, TaK W 4Yepe3 CrneuuPukKy y4eOHOH IesITeNbHOCTH,



TpeOyromiei CaMOCTOATENBHOCTH, AKKypaTHOCTH, POIOTKUTENBH O
KOHLICHTPALIMK BHUMaHUs U OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3yJIbTar.

B ocHoBe wmeromMku oOydeHuss anreOpe W Havyajgam MaTeMaTH4eCKOro
aHaJIM3a JISKUT ACATEbHOCTHBIN MPUHIUN O0YUYEHHMS.

CrpykTypa Kypca «Anredpa v Hadajia MaTreMaTHYECKOro aHAJIM3a» BKITIOYAET
CJIICAYIOIIME COACPIKATENBHO-METOANYECKUE JMHUU: «UHClIa W BBIYUCIICHUNY,
«DyHkuun W rpapukmy, «YpaBHEHMSs M HEpaBeHCTBa», «Hawana
MareMaruyeckoro anammsa», «MHOKecTBa W JIOTHMKa». Bce OCHOBHBIE
COZIEPKATEIILHO-METOANYECKUE JIMHUM W3YYarOTCsd Ha MPOTSHKEHUH JBYX JIET
0oOyueHusl B CTaplIEii IIKOJIC, €CTECTBEHHO JOMOJHSS APYr APyra U MOCTEIEHHO
HACHIAACh HOBBIMM TeMamMu W pasfenamu. JlaHHBIA Kypc  ABIsAETCA
WHTETPATUBHBIM, TIOCKOJIbKY OOBEAMHSAET B CE€0€ COACPKAHME HECKOJIBKUX
MaTEMaTHYECKAX AUCLMIUIMH: areOpa, TPUTOHOMETPHSI, MATEMATUYECKHUIA aHATN3,
Teopust MHOKECTB M ap. [lo Mepe TOro kak ydvamumecss OBIAICBAOT BCE OoJiee
HIMPOKUM MAaTEMATHYECKUM aliaparoM, y HAX MOCIIEA0BATENBHO (POpMUpYETCS U
COBEPIICHCTBYETCA YMEHHME CTPOUTH MATEMATHYECKYI0 MOJENb  PEAbHON
CUTyaluH, NPUMCEHITh 3HAHWA, TOJyYEHHBIE B Kypce «Anredpa M Havama
MaTEMaTHYECKOTO aHAIN3a», Uil PELICHUs] CaMOCTOSITENBRHO C(HOPM YU POBAHHOM
MareMaTuyecKon 3a1a4u, a 3aTeEM HHTEPIPETUPOBATH MTOJTYYECHHBIN pe3yJIbTar.

CopepxarenbHO-METOANYECKAs JIMHAA «HUCna M BBIYMCICHHUS) 3aBEPIIACT
(OpMUPOBAHUE HABBIKOB HMCIIOJIb30BAHMS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBLIO
HayaTO B OCHOBHOH IIKojie. B crapuieii mkone oco00¢ BHUMAHUE YACNSCTCS
(OPMUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIFOYAKOIIMX B CeOs
WCIOJb30BAHUE PANIMYHBIX (POPM 3amUCH JCHCTBUTEIBHOIO YHCIA, YMEHHE
palMOHAIIBHO BBINIOJHATE ACHCTBUSA C HUMM, Aeiarb INPUKUAKY, OLEHUBATH
pesyabTar. OOydarolmuMecss MOJYYar0T HABBIKM NPHOIM)KEHHBIX BBIYMCICHUA,
BBITIOJIHEHUST JICHCTBUNA C 4YWCIaMM, 3alMCaHHBIMU B CTaHJApTHOH (dopme,
MCIIOIB30BaHUs MaTEMaTUYECKUX KOHCTAHT, OLCHUBAHUS YHACIIOBBIX BEIPAKEHUN.

JluHus «YpaBHEHUsS M HEPABEHCTBA» PEATU3YeTCs Ha MPOTSKEHUH BCETO
OoOyueHuss B CTapLICH IIKOJIE, MOCKOJBbKY B K&KAOM PA3ACIE MPOrpamMMbl
NPEIYCMOTPEHO PELICHUE COOTBETCTBYIOMIMX 3a1a4. OOydaromuecs OBJIAJEBAIOT
Pa3sIMYHBIMU METOJAMM PELICHUS LENbIX, PalUOHAIBHBIX, HPPALHOHAIBHBIX,
NOKA3aTeNbHbIX, JOrapu(PMHUYECKAX H  TPUTOHOMETPHUYECKHX  YPABHCHWH,
HEPABEHCTB U UX cUCTEM. [lonydueHHbIE YMEHUS UCIIONB3YIOTCSA TPHA UCCIIET0BAHUHT
(YHKIMIA C TOMOIIBI TPOM3BOAHON, PEIICHUM NPUKIAIHBIX 3ada4 W 3aJad Ha
HAaXOKACHUE HAuMOONbIIMX W HAMMCEHBIIMX 3HAYCHWA (QyHKumu. JlaHHas
COAepXKaTellbHass JIMHUS BKIIFOYAET B ce0s Takke (POPMUPOBAHWE YMEHHIA
BBIMOJHATE PacuéTel Mo ¢opmysiaMm, NpeoOpa3oBaHUs LENbIX, PALMOHATBHBIX,
UPPALlMOHAIBHEIX W TPUTOHOMETPUYECKUX BBIPOKEHHWN, a TAK)Ke BBIPAKEHUN,



COAEPXKAIIMX CTENEHU M Jjorapumel. bnaromaps W3y4eHHIO anreOpanvyeckoro
Marepuana  NPOMCXOAWT  JalbHEHIEE  pa3BUTHUE  AITOPUTMHYECKOTO W
a0CTPAKTHOrO MBILUICHUS yYaluxcs, (OPMUPYIOTCS HABBIKA JCTyKTHBHBIX
paccy>kneHuid, paboTel € CHUMBOJBHBIMH  ()OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PABEHCTB M HEPABEHCTB. AsreOpa
npemiaract 3(QQPEKTUBHBIE WHCTPYMEHTHI JJs  PELICHHS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJISIAHO JEMOHCTPHPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepkarenbHo-MeToauyeckas JauHUS «DyHKIMM W rpaduku» TECHO
NEPEIJIETACTCS ¢ IPYTHMH JIMHUSAMU KYyPCa, TOCKOJIbKY B KAKOM-TO CMBICTIE 3a1aET
NOCTIEI0BATEILHOCTh U3YYCHUS Marepuana. H3yuenne CTEMEHHOM,
NOKA3aTeNbHOM, TOrapu(MUUECKON U TPUTOHOMETPUYECKNX (DYHKIHM, X CBOMCTB
U rpauKoB, UCMOIB30BAHUE (PYHKUMH NI PELICHUS 3ada4 U3 JPYruxX y4eOHBIX
NPEIMETOB U PEATIbHOM KM3HU TECHO CBSA3aHO KAK C MATEMATUYECKUM aHATU30M,
Tak W C PEIICHHEM YpPaBHECHUH W HepaBeHCTB. [Ipu 3TOM OOJbLIOE BHUMAaHHUE
yaensercs (pOpMUPOBAHUIO YMEHHS BBIPAXKaTh (POPMYIaMHU 3aBUCUMOCTH MEXKIY
PA3IMYHBIMU BEIMYMHAMH, HCCIECI0BATh MOJYYECHHBIE (DYHKIMHU, CTPOUTH HX
rpaduku. Matepuan 3Toil CoaepKaTeIbHONW JTMHUU HAIEJICH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, TO3BOJISIIOIIMX BBIPAKATh 3aBHCHMOCTH MEXKAY BEIMYMHAMH B
pa3IMYHON (OopME: AHATMTHYECKOH, TpaduuecKoi M clioBeCHOW. Ero uzyuenwme
CHOCOOCTBYET PA3BUTUI0  AJITOPUTMHUYECKOIO  MBILUICHUS, CHOOCOOHOCTH K
00O00IIECHUIO U KOHKPETU3AIMH, UCTOJIb30BAHUIO aHAJIOTHH.

ConepkarenpHas JuHAsS «Hadana mareMaTM4ecKoro aHaim3ay MO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAreMaTUYEeCKUX, TAK M MPHUKIAIHBIX 3a7ad,
JOCTYIHBIX O0YYAIIMMCS, Y KOTOPBIX MOSBISIETCS BO3MOKHOCTh MUCCIIEA0BATh U
CTPOUTh Tpagukud (PYHKIMWH, ONpeAcnasaTh HMX HauOONbIINE M HAUMEHBIINE
3HAUEHUS, BBIUMCIATH Momanad (Guryp u oObEMBI TEN, HAXOAUThb CKOPOCTH W
YCKOPEHUsl MpPOLECCOB. JlaHHAas coaepkarTesbHas JIMHUS OTKPBHIBACT HOBBIC
BO3MOKHOCTH TIOCTPOEHUS MATEMATUYECKUX MOJECIECH pPEalbHbIX CUTYyalui,
HAXOKICHUS HAWIYYIIEro PELICHWS B NPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHYECKHX, 3a/a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTeMAaTHYECKOrO aHaIM3a
CHOCOOCTBYET Pa3BUTHIO A0CTPAKTHOTO, (POPMATBHO-IIOTMYECKOTO U KPEATHBHOIO
MBILJICHAS, (OPMUPOBAHMED YMEHWW Ppacno3HaBaTh NPOSBICHHUS 3aKOHOB
MaTeMaTUKd B HAyKe, TEXHUKE W HCKyccTBe. OOydarlmmecs Y3HAKT O
BBIIAFOIIMXCS PE3YJIbTaTax, MOJYYCHHBIX B XOJE€ Pa3BUTHS MAaTEMATHKW Kak
HAyKH, A WX aBTOPAX.

ConeprkarenbHO-METOAUYECKAs JIMHUS «MHOXKECTBA U JIOTHKA» B OCHOBHOM
NOCBSIIECHA  DJIEMEHTAM  TEOPHUM  MHOXECTB.  T€OPETMKO-MHOXKECTBEHHBIE
NPEICTABICHAS MTPOHU3BIBAKOT BECh KYPC IIKOJBHOW MATeMAaTHKH M MPEIararoT



HanOoJee YHUBEPCATBHBIN A3bIK, OOBEAMHSIONINI BCE pa3fciibl MAaTEMATUKH U €&
IPUJIOYKEHHH, OHU CBS3BIBAIOT pPA3HbIE MATEMATHYECKUE NUCLUIUIMHBL B €IMHOE
renoe. IloaTroMy BaKHO Jark BO3MOXKHOCTH ILIKOJBHUKY MOHUMATH TEOPETHKO-
MHO)KECTBEHHBIN SA3BIK COBPEMEHHOW MATEMATHKA W UCIONB30BaTh €ro Ui
BBIPOKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hayala MaTEMATHYECKOrO aHAIM3a» MPHCYTCTBYIOT
TAK)KE OCHOBBI MaTeMaTW4YeCKOro MOJACIMPOBAHUSA, KOTOPBIE  IPHU3BaHBI
c(OpMUPOBATh HABBIKM MOCTPOCHUSI MOACIIEH PeabHBIX CUTYaLAiA, UCCIICTOBAHMUS
ATUX MOJENEH C MOMOIIBIO anmapara anreOpsl ¥ MareMaTuYecKoro aHajm3a |
WHTEPIIPETALMA TTOTYYEHHBIX PE3yJIbTaroB. Takue 3aJaHus BIJIETEHBI B KAXKIBINA
U3 Pa3leoB IPOrpaMMBL, IIOCKOIBKY BECh Marepual Kypca MHUPOKO UCIOIb3YETCS
JUISL pellieHus NMPUKIaaHbIX 3a1a4. [Ipy pemeHnn peanbHbIX NPaKTHYECKUX 3a1a4
y4alluecs: pa3BUBAlOT HAOIONATENIBHOCTh, YMEHHME HAXOAWTHh 3aKOHOMEPHOCTH,
abcTparupoBarbCs, KCIOJIB30BATh AHAJIOTHIO, 0000UIaTh W KOHKPETU3WPOBATH
npobniemy. [lesaTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIAIHBIX
3aa4 OPraHM3yeTCsl B MPOLECCE M3YYEHUS BCEX TEM Kypca «Anredpa M Hadana
MAareMaTuyecKoro aHajin3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILTAHE

B ydeOHOM myiaHe Ha HW3ydeHHE Kypca aareOpbl W Hadall MareMaTH4eCKOro
aHaiM3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Heaemo B 10 kimacce u 3 daca B
Heaeno B 11 kmacce, Bcero 3a ga rojga o0ydyenus — 170 4acos.



COJAEPXKXAHUE YYEBHOI' O KYPCA
10 KNTACC

Yucaa v BBIYUCICHUS

PannonaneHpie uyucina. OOBIKHOBEHHBIE W JECATHYHBIE NPOOM, MPOLEHTHI,
OCCKOHEYHbIE  MEPUOAMYECKUE  JIpoOW.  ApUPMETHYECKUE  Omepanuu  C
pPalMOHAILHBIMK YHCIaMK, TPeoOpa3oBaHMs YHCIOBBIX BRIpKEHUH. [IpumeneHme
ApoOei W MPOLICHTOB JUI PELICHMs] TPUKIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTPACTEH
3HAHWN U pPEATbHON JKU3HMU.

JIeHCTBUTENBHBIE 4YMCNIA. PanuoOHAIBHBIE W WMPPALMOHAIBHBIE YHCIIA.
ApupMETHUECKHE OMepalun ¢ JACHCTBUTENbHBIMU 4ucaamu. [lpuOnmkEéHHbIE
BBIYMCIICHUS, TIPABUJIA OKPYTJICHHUS, IPUKUIKA U OLIEHKA PE3YJIbTATA BIYUCIICHHA.

Crenenp ¢ wensiM  nokasarenem.  CrangaptHas — ¢gopMa  3anucu
JNEUCTBUTENBHOIO uucia. Mcmonb3oBanwe moaxoasiied  (OpMbl  3amUCH
JNEHACTBUTENBHBIX YMCEN JUIsl PEIICHMS MPAKTUYECKHAX 3a4a4 W TPEACTABICHUS
JAHHBIX.

Apu(QMETHUYECKHIA  KOPEHb  HaTypalbHOW  creneHu.  [leiictBus ¢
apu(PMETHUECKUMU KOPHIMH HATYPaTbHOM CTEMEHMU.

CHHYC, KOCHHYC M TaHT€HC YMCIOBOTO ApryMeHTa. APKCHHYC, apKKOCUHYC,
APKTaHT€HC YMCIIOBOIO apryMEHTA.

YpaBHeHUS H HEPABEHCTBA

ToxmecTBa U TOXKACCTBEHHbIE MPEOOPA30BAHMSI.

[TpeoOpazoBanue TPUTOHOMETPHUYECKUX BBIPOKCHU . OCHOBHBIE
TPUTOHOMETPUYECKUE (POPM YJIBL.

YpaBHeHHE, KOpEHb YpaBHEHHs. HEpaBeHCTBO, peELIEHHE HEPABEHCTBA.
Metox MHTEPBAJIOB.

Pemenue nensix 1 ApoOHO-palliOHATIbHBIX YPABHEHWI 1 HEPABEHCTB.

Peienre nppauvOHaIbHBIX YPABHEHHUI U HEPABEHCTB.

PeweHne TpUroHOMETPUYECKUX YPABHEHUA.

[IppuMeHEHnE YPaBHEHUI W HEPABEHCTB K PEIUICHUIO MATEMATUYECKUX 3a1a4
W 33134 U3 Pa3InYHBIX 00JIaCTEN HAYKH U PEalbHON KU3HU.

DYHKIHUU H rpapuKH

OyHkius, cnocoObl 3amaanus (QyHkuumu. [papuk  PyHknmu. BzaumHo
oOparHbie PYHKLINH.

OOnacTe ONpeaesicHUsT 1 MHOKECTBO 3HAaYeHW QyHkumu. Hynu QyHknmm.
[TpoMexXyTKH 3HAKOTIOCTOSHCTBA. YETHBIC M HEYETHBIE (PYHKLINN.

CreneHHas (pyHKUMS C HATYpPaJIbHBIM W LIETBIM NOKa3areneM. E€ cBolicTBa u
rpa¢guk. CBoiicTBa ¥ rpaQuk KOPHS /7-Oi CTETICHH.



TpuroHoMeTpuUecKass OKPYKHOCTb, OINPEIACITICHUE TPUTOHOMETPUUECCKUX
(PYHKLMIA YMCIOBOTO apryMeHTa.

Hayana mareMaTHYe€CKOro aHau3a

ITocnenoBarenbHOCTH, CcocoObl 3a1aHus [TOCJIEI0OBATEIIBHOCTEN.
MOHOTOHHBIE TOCIIEA0BATEILHOCTH.

ApupMeETHUECKAT U TEOMETPHYECKAs MPOrpeccuu. beckoHeuHo yObIBaroImast
reomerpudeckas nporpeccus. Cymma OECKOHEUHO YOBIBAKOLICH M€OMETPUYECKOMN
nporpeccun. dopmyiia CIIOKHBIX MPOLEHTOB. MCHonb30BaHUE MPOrpPECCUU I
PELIeHNs peaIbHBIX 3a1a4 MPUKIAAHOr0 XapakTepa.

MHoOxecTBa U JIOTHKA

MHOKECTBO, Onepanvy Haj MHOXECTBaMu. [luarpammbl OJitiepa—BenHa.
[IpumeHeHUE TEOPETUKO-MHOKECTBEHHOIO armnapara i OMUCAHUS PEabHbIX
MPOLIECCOB U SBJICHUH, TP PEHICHUM 3a7a4 U3 APYTUX YUEOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, J0KA3aTEIBCTBO.

11 KUIIACC

Yucs1a ¥ BBIYHCICHUSA

HarypaneHbie 1 1ienele yncina. [ [pu3Hakyd JeTUMOCTH LEBIX YHCEIL

CreneHp ¢ palMoOHAIbHBIM MTOKa3zareneM. CBOWCTBA CTENEHH.

Jlorapugm uncna. J[ecATUYHBIE U HATYPAJIBHBIE JIOTAPH(PMBIL.

YpaBHeHUS H HEPABEHCTBA

[TpeoOpazoBaHue BEIPAKEHHIA, CONEPKALIMX JIOTapyu(PMBI.

[TpeoOpa3oBaHne BBIP@KECHUN, COACPKAIIUMX CTEMEHH C PalMOHATBHBIM
MIOKA3aTeIIEM.

[TpumepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHbIE YPABHEHUS U HEPABEHCTBA.

Jlorapu(pmuueckue ypaBHEHUS U HEPABEHCTBA.

CHcTeMBI JIMHERHBIX YPABHEHUH. PellleHne NMPUKIAIHBIX 334a4 C TTOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPAaBHEHUH.

CHCTEMBI U COBOKYITHOCTH PALIMOHANBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUH, CHUCTEM M HEPABEHCTB K  PEUICHUIO
MAaTEMaTUYECKAX 330a4 W 33Ja4 M3 Pa3IMyYHbIX 00JIACTEHl HAYKWM W peabHOM
JKUA3HM.

DYHKIHUU H rpapuKH

Oynkuusa.  [lepuognueckne  pyHkumu. [IpOMEXYTKH  MOHOTOHHOCTH
¢yHkuuu. MakcuMymbl U1 MHUHAMyMBbl (pyHKOmun. HamOonbliee W HauMeHbLICE
3HAUEHUE (PYHKLIMHA HA TPOMEIKYTKE.

Tpuronomerpudeckue GyHKIHMH, UX CBOMCTBA U rPaduKH.

[TokazarenbHas u Jorapupmuyeckas GyHKIUU, KX CBOWCTBA U TPa(UKH.



Hcnone3oBanue rpapukoB QYHKIMA AJi PEIICHUS YPABHEHUI W JIMHEHHBIX
CUCTEM.

HUcnonb3zoBanue rpagukoB (QYHKIMA JUisi KUCCIAEAOBAHUS TNPOIECCOB M
3aBHCHMOCTEH, KOTOPBIC BO3HWUKAKOT MPH PELICHWM 3aa4 W3 APYTUX Y4eOHBIX
MPEAMETOB U PEATBHON JKU3HH.

Hayana mareMaTHYe€CKOro aHaau3a

HenpepeiBable QyHKIMH. METO MHTEPBAIOB U1 PEIICHUSI HEPABEHCTB.

[TpouzBoaHass pyHkiuu. ['eomeTpuyeckuii W PU3MYECKUM  CMBICH
IIPON3BOIHOM.

[Tpom3BogHble  37€MEHTApHBIX  (QYHKOUA.  DOpMysdBl  HaXOKICHUS
NPOU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[TpuMeHEHHE MPOM3BOJHON K MCCIAEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh W
3KcTpeMyMbl. HaxoskeHne HanOoIbIIero U HAMMEHBILETO 3HAYCHUsT (YHKIUM Ha
OTPE3KE.

[IpuMeHeHe TPOU3BOAHOW JUIA HAXOXKIECHHWS HAWIYYIIErO0 pPEIICHUs B
NPUKIAJHBIX 3afa4yaxX, Ui ONpPENENeHUs CKOPOCTH IMpoLecca, 3aJaHHOro
(dopmysoii ninm rpagukoM.

[lepBooOpaznas. Tabnuua nepBooOpas3HbIX.

Huterpan, ero reoMeTpuueckuii u  (Qu3Mueckuii cmbicia. BeruncneHue
uHTerpaia no gpopmyne Herorona—JlelOnuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOro mpeamera «MaremaTuka» JO/DKHO 00ecreunBaTh
JOCTHKEHUE HA YPOBHE CPEHETO OOIIEro 0OPa3oBaHUs CIECAYIOMUX JIMYHOCTHBIX,
METanmpPEeIMETHBIX U TPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MNPOrpaMMbl  y4e€OHOro MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs:

['paxmaHCcKOe BOCIIUTAHKE:

c(hOPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIMU 00YHAIOMIETOCS KAK aKTUBHOTO
U OTBETCTBEHHOIO0 WIEHA POCCUHCKOro OOIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHWUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUH,
NpoLEAYyp TpaXIaHCKOro oOuiecTBa (BBIOOPHI, OMNPOCHl W MP.), YMECHHEM
B3aMMOJCHCTBOBATE C COLMAJIbHBIMA WMHCTUTYTAMH B COOTBETCTBHUM C UX
(QYHKIMSAMU 1 HA3HAYEHUEM.

IlarproTryeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUHCKOM IPayKIaHCKONW MICHTUYHOCTH, YBAKEHUS K
MPOLUIOMY ¥ HACTOSLLEMY POCCUMCKONM MAaTEeMAaTUKU, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYe€CKON IIKOJIBI,
K MCMOJNB30BAHUIO ATUX JOCTHKEHUH B JIPYrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOr0 Hapoa;
C()OPMHUPOBAHHOCTHIO  HPABCTBEHHOIO  CO3HAHMS, HATHYECKOIO  IMOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECCKUM NMPUMEHEHUEM JOCTMXKEHUN HAYKU U JEITEIBbHOCTHIO
Y4EHOr0; OCO3HAHUEM JIMYHOTO BKJIAAA B MOCTPOEHKUE YCTOHYMBOTO Oy ylIero.

OCTETUYECKOE BOCITUTAHKE

3CTETUYECKUM OTHOLICHUEM K MUPY, BKIHOUYAs ICTETUKY MATEMATUUYECKUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3ajad, PELICHA, PacCyKICHNU;
BOCIIPUMMYKBOCTBIO K MATEMATUYECKAM aCIEKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

DU3NUYECKOE BOCITUTAHUE:

C()OPMUPOBAHHOCTHIO YMEHHUSI MPUMEHATH MAaTeMaTUYECKUE 3HAHUS B
WHTEpEcax 3/I0pOBOro U 0€30macHOro 00pasa >kKM3HU, OTBETCTBEHHOIO OTHOLIEHUS
K CBOEMY 3JI0POBBIO (30POBOE MHUTAHKE, COANIAHCUPOBAHHBIM PEXKUM 3aHATHNA W

OTJbIXA, peryysipHas (dusnyeckas AKTUBHOCTb ), (pr3nYeCKOro
COBEPIICHCTBOBAHMUS, npu 3AHATHSIX CIIOPTUBHO-03I0POBUTEILHOM
JESTENBHOCTBIO.

TpynoBoe BOCIIUTAHKE!



TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LICHHOCTH TPYAOIIOOWS, UHTEPECOM K
pa3nmuuHbiM  cepam  TPODECCHOHATBHOM  JEATEILHOCTH,  CBSI3aHHBIM €
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oyaymeid npodeccud W Ppeanu30BbIBATH COOCTBEHHBIE S>KW3HEHHBIE TUIAHBI;
FOTOBHOCTBIO W CIOCOOHOCTBEO K  MareMaTH4eCKOMY  OOpa30BaHHIO H
caM000Pa30BaHUI0 HA MPOTSDKCHUM BCEH KM3HU, TOTOBHOCTBK) K AKTUBHOMY
YYaCTHIO B PELICHUY MPAKTUUYECKUX 3a]]a4 MAaTEMaTHYECKOM HAPaBIEHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

Cc()OPMUPOBAHHOCTHIO HKOJIOTMYECKOM KYJIbTYPbl, MOHUMAHUEM BJIUSHUS
COLMATBHO-3KOHOMUYECKMX MPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMAIbHOM
Cpelbl, OCO3HAHMEM TJOOAIBHOIO  XapakTepa JKOJIOIMYECKHX  MpodIieM;
OpUEHTAIMENH HA MPUMECHECHHE MAaTeMaTHMYeCKUX 3HAHWU Ui PEIICHMS 3a7ad B
00JaCTH  OKPY’)KAIOUICH Cpeabl, IJIAHUPOBAHWS TMOCTYIMKOB M  OLEHKH HX
BO3MOXKHBIX TTOCIEACTBUIN T OKPYKAFOIIEH CPEIEL.

LleHHOCTH HAYYHOTO MO3HAHUS:

Cc()OPMUPOBAHHOCTEI) MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHSi HAyKM W  OONICCTBEHHOM  MNPAKTUKH, [MOHUMaHUEM
MaTEMaTH4eCKOl Haykh Kak c@epbl 4YEIOBEYECKOW ACATEIBHOCTH, JTANOB €&
pa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTUS LMUBWJIM3ALMK, OBJIAJICHUEM SI3bIKOM
MaT€MaTUKd W MAaTeMAaTHYECKOH KyJIbTYpOM KakK CpeICTBOM TO3HAHWS MUPA,
TOTOBHOCTBIO OCYIIECCTBIISITE MPOCKTHYK) W HMCCIEAOBATENBCKYIO JIEATENBHOCTD
WHIMBUAYAILHO U B TPYIITIE.

METAIPEAMETHBIE PE3YJIbTATDBI

MeTanpeaMeTHBIE PE3YJIbTAThl OCBOCHHSI MPOrpPaMMBl Y4eOHOrO MpeaMeTa
«MaremaTrka XapaKTEPU3YIOTCS OBJIAZICHUEM YHHUBEPCATBHBIMU
NO3HAGAMENbHbIMU  OCTICMBUAMY, — YHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeliCmBUMU, YHUBEPCANbHBIMU PERYISIMUSHBIMU OeTICIBUSIMU.

1)  VwuueepcanvHvie  nosHaeamenvHvle  Oeiicmeus,  obecnedusarom
Gopmuposarue 6a306bIX KOSHUMUBHBIX HNPOYECCO8 O0OYHAIOWUXC  (0CBOEHUe
MEMOO08  NO3HAHUSL — OKPYJICAlowe20  Mupd,  NpUMEHeHue  J10CU4EeCKUX,
UCCIe008AMENILCKUX Onepayuti, ymeHuti pabomams ¢ ungopmayueti).

BazoBele mornueckue AeiCTBUA:

e BBISBJIATH U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKIX
OOBEKTOB, TOHATHIA, OTHOLICHWHA MEXAY MOHATUAMH, (POPMYIMPOBATH
ONMpEHACIECHNUs]  NOHSTHI, YCTaHABIMBATh  CYIIECTBEHHBIM  NpPU3HAK
KJIacCHu(PUKALMKM, OCHOBAHUS MJisi OOOOIIECHWS W CPABHECHUS, KPUTEPUHU
IPOBOJIMMOrO aHAIN3a,



BOCIIPUHUMATh, (OPMYIMPOBaTH MW  NPeoOpa3oBBIBATH  CY>KIACHUS:
YTBEPAMTEILHBIE M OTPULATENBHBIC, C€IWHWUYHBIC, YACTHBIE W OOIIWE,
YCIIOBHBIE,

BBISIBJIATH ~ MArTeMaTH4YEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
OpoTHBOpeYHs B (PaKkTax, OAHHBIX, HAOMIOACHUSX W YTBEPXKICHUSX,
npeiaratb  KPpUTCPUM 71 BBIABJICHUST ~ 3aKOHOMEPHOCTEH W
[IPOTHUBOPEUNIA;

J€NaTh BBIBOJBI C HWCHOJbB30BAHWEM 3aKOHOB JIOTMKH, ACIYKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIFOUEHUH, YMO3AKITIOUEHHH 110 aHAJIOTH U,
POBOJWTH CaMOCTOSITENTIEHO JOKa3aTeNIbCTBA ~ MATEMATHYECKHAX
YTBEPKACHUH (MPSIMBIE W OT TPOTHBHOIO), BBICTPAMBATh apryMEHTALMIO,
OPUBOAUTE TPUMEPBl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CYX/ICHUS U BBIBOJIBL,

BbIOMparh crnoco0 penieHrusl y4eOHON 3amayr (CPaBHMBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpAaTh HAMOONEE MOAXOMAIMH C Y4ETOM
CaMOCTOSATEIILHO BBIACTIEHHBIX KPUTECPHEB).

bazoBeIC HCCIIENOBATEIBLCKHUE JICHCTBHS:

UCMOJb30BaTh BONPOCHI KAK MCCIIECI0BATEIbCKUI MHCTPYMEHT MO3HAHMS,
(opMyIMPOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOPEYHE, MPOOIEMY,
yCTaHABIMBaTh  MCKOMOE M JaHHOe, (OPMUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULIAI0, MHEHHUE,

POBOJIUTH CaMOCTOSITENIBHO CILUTAHUPOBAHHbIiA SKCIIEPUMEHT,
UCCIICAOBAHAE MO YCTAHOBJIECHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BbCKTa, SIBIICHWS, MPOLECCA, BBISBICHUID 3aBUCUMOCTCH  MEXKAY
00BEKTaMHU, SIBIIEHUSIMU, TTPOLICCCAMU,

CaMOCTOSITEBHO (POPMYNIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yJibTaTam
NPOBEAEHHOTO HAOIIIOJICHUS, MCCIEAOBAHUS, OLICHUBATh JTOCTOBEPHOCTH
NOJTYYEHHBIX PE3YJIBTATOB, BHIBOAOB M 00OOIIEHMIA,

NPOrHO3UPOBATh BO3MOKHOE PA3BUTHE TMPOLECCA, A TAKKE BBIJIBHIaTh
OPEANONIOMKEHUS O €0 PA3BUTHH B HOBBIX YCJIOBHUSIX.

Pabota ¢ undopmanuei:

BBISBJIATH A¢PUUIATEl MHPOPMALMK, JAHHBIX, HEOOXOAMMBIX sl OTBETA
Ha BOIMPOC U AJISl PEUICHMS 3a/1a4H;

BbIOMparb  MHQOPMALMKD K3  UCTOYHMKOB  PA3IUYHBIX  THUIIOB,
AQHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATE HHPOPMALIMIO
Pa3TUYHBIX BUIOB U (DOPM MPEACTABJICHUS,

CTPYKTYPUPOBaTh HHPOPMALIUIO, MPEACTABIIATE €€ B Pa3IMYHbIX (popmax,
WLTIOCTPUPOBATh rpapuuecKu;



e OlICHUBAThH HAAEKHOCTh uHpopMaluu no CaMOCTOSITENIBHO
c(OPMYJTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvie  KOMMyHUKamuU@HblEe  Oelicmaeus,  0becnedusaom

CPHOPMUPOBAHHOCB COYUATIBHBIX HABBIKOG 0OVUAIOUUXCSL.

OOwweHue:

e BOCOpPUHUMATH W (OPMYIMPOBATH CYKIEHUS B COOTBETCTBUM C
YCJOBUSMHU M LIENSIMU OOIICHUS; SICHO, TOUYHO, TPAMOTHO BBIPAKATh CBOIO
TOUYKY 3PEHMsI B YCTHBIX M MUCbMEHHBIX TEKCTAaX, JaBaTh MOSCHEHUS IO
X0y pelieHus 3a1a4l, KOMMEHTHUPOBATh MOJIYYECHHBINA PE3yJbTarT;

e B X0ji¢ OOCYXKJEHUS 3a7aBaTh BOMPOCKHI MO CYIIECTBY 00CYKIaEMON TEMBI,
npoOieMbl, pelaeMoi 3a1auu, BbICKa3blBaTh MCH, HAIICJICHHbBIC HA MOUCK
PEUICHUS; COMOCTABJIATH CBOM CYXKICHUS C CYXACHUSMH JIPyTruX
YYaCTHUKOB JMajiora, 0OHApy>KMBaTh Pa3IM4Me W CXOJACTBO MO3MIIMIA;, B
KOPPEKTHOM popme GopMyIHpoBaTh pa3HOrIacHs, CBOM BO3PAYKEHUS,

e TPEACTABIATH  PE3YJbTaThl  PEHICHUS  3aJayd,  JKCHEPUMEHTA,
UCCIICAOBAHUS,  MPOEKTA,  CaMOCTOATEIBHO  BbIOMparb  (opmar
BBICTYIUICHHUS C YYETOM 3314 MPE3CHTALMHA U OCOOCHHOCTEH ayTUTOPHH.

CoTpyTHUYECTBO:

e TIOHUMAThb W  HUCHOJBb30BATh  TMPEUMYILECTBA  KOMAHAHOM U
WHAUBUYaIbHON pabOoThl MPK PELICHUH YUYE€OHBIX 33a4; TPUHUMATh LIENb
COBMECTHOW JACATEIBHOCTH, IJIAHAPOBATh OPraHU3ALMI0 COBMECTHOMN
padoThI, pacnpeaenaTh BUIbl pa0oT, JOrOBAPUBATHCS, 00CYKAATh MPOLLECC
1 pe3yabTaT padoThl, 000011aTh MHEHUS HECKOJBKHX JTFOJICH

e YYACTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKAEHUS, OOMEH MHEHMIA,
«MO3TOBBIE IITYPMbl» U WHBIE), BBINOJHATH CBOIO YacTb PabOThl U
KOOPIMHUPOBATh CBOM JICHCTBUS C JAPYrMMM UYJCHAMU KOMaHJIbI;
OLIEHMBATh KAYECTBO CBOETO BKJaJa B OOLIWI MPOAYKT MO KPUTEPUSIM,
cOpMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUSI.

3) Vuueepcanvuwie  pezynamuenvie  Oeiicmaus, obecneyusaom
GPopmuposarue CMbICI08bIX YCMAHOBOK U JICUSHEHHBIX HABBIKOB TUYHOCHIU.
Camoopranuzamnus:

COCTaBJISITh TUIAH, AJITOPATM PELICHHS 3a1a4M, BEIOUPATH CIOCOO PELICHHUS C
YUETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PELICHUI C YYETOM HOBOM HH(pOpMALIHH.

CaMOKOHTPOJIB!

e BJAJCTh HABBIKAMH TO3HABATEIBHOW pePrekcMu Kak OCO3HAHMs
COBEPIIAECMBIX JCHCTBUNA U MBICIHATEIBHBIX MPOLECCOB, UX PE3YJIBTATOB,
BIAJECTh CHOCOOAMM  CAMOIPOBEPKM, CAMOKOHTPOJIS —Ipouecca M|
pe3ysbTara PeCHUs MaTeEMaTHYECKOM 3a1a4;



e TMPEABUACTb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPU PELICHUH
3a/1a44, BHOCUTH KOPPEKTUBbI B JIEATEIBHOCTH HA OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWJEHHBIX OMIMOOK, BBISBIIEHHBIX TPYAHOCTEIH;

e OILICHHBATh COOTBETCTBHE pE3yJbTara LEAM W YCIOBUSAM, OOBICHATH
NPUYHMHBL JOCTMIXKEHUS WIM HEIOCTW)KCHMS PE3YJIBTATOB ACSATEIBHOCTH,
HAXOJWTh OIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATDBI

OcBoeHue yueOHOro Kypca «Anredpa U Hadajga MaTeMaTUYeCKOro aHaIu3a»
Ha YPOBHE CpeIHEro o0mero oOpa3oBaHMs JOKHO OOECNEUYMBATH JTOCTHXKCHUE
CIICYIONIUX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTaTOB:

10 KUIIACC

Yucs1a ¥ BBIYHCICHUSA

OnepupoBare TOHATHASMHU. PALUMOHATIBHOE W JICHCTBUTENILHOE YUCIIO,
OOBIKHOBEHHAS W ACCATHYHAS APOOb, MPOLCHTHI.

BemonmHsate  apudmMeTrnueckue  omepanuuu  C  PalMOHATBHBIMA W
JNEHACTBUTENBHBIMU YACIIAMHU.

BreimonmHaTe npruOnm>KEHHBIE BBIUYMCIICHUS, UCIOB3Ys MPABHJIA OKPYIJICHUS,
JIENIATh MPUKUIKY W OLICHKY PE3YJIbTaTa BEIYACIICHUN.

OnepupoBare MOHATHSAMHU: CTENEHb C LEJBIM [OKA3aTeNeM; CTaHAApTHas
dopma 3anucu JACHCTBUTEIBHOIO YHUCIA, KOPEHb HATYPAJIbHON CTEICHH,
MCIOB30BaTh MOAXOIAUIY0 (POPMY 3aMUCH JCHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKUX 33744 U IPEACTABICHUS TAHHBIX.

OnepupoBare MOHATUSAMHU. CUHYC, KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YIUIA,
MCIOJIB30BATh 3aMUCh MPOU3BOJIBHOTO YIiia 4epe3 00paTHBIE TPUTOHOMETPUUYECKHE
(yHKIUM.

YpaBHeHUS 1 HEPABEHCTBA

OnepupoBare TOHATUAMHU. TOKIECTBO, YPABHEHHME, HEPABEHCTBO, LIEIOE,
pPalMOHATIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
VPaBHEHUE,

BreInonHATE npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKCHHI W pelIaTh
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BeimonmHsaTe npeoOpa3oBaHus LENBIX, PALMOHAIBHBIX M WPPALMOHATBHBIX
BBIDLKEHUA W pellarb  OCHOBHBIE  TUNBI  LENBIX, PALUMOHAIBHBIX U
MPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpUMEHATH YPAaBHEHUSI U HEPABEHCTBA JJI PEILECHUS MATEMATUUYECKUX 3a1a4
W 33124 U3 Pa3InYHBIX 00JIaCTEN HAYKH U PEaIbHON KU3HU.



MonenvpoBare peaibHBIE CUTyalMd Ha S3bIKE anreOpbl, COCTaBIISITh
BBIPKCHHSI, YPaBHEHMS, HEPABCHCTBA MO YCJIOBHIO 337a4M, MCCIEI0BATh
NOCTPOCHHBIE MOJIETN C HCMOJIb30BAHUEM amnnapara areOpsl.

DYHKIUU H rpapuKH

OnepupoBarh NOHATASIMH: (PYHKIHMS, COOCOOBI 3aJaHus (PYHKIMH, OOJACTh
ONPENCICHUST M MHOXKECTBO 3HA4YCHW (PyHKIMM, Tpaduk (PyHKOMH, B3aUMHO
oOparHbie PyHKIHN.

OnepupoBarhe MOHATUAMH. YETHOCTh M HEYETHOCTh (DYHKIMM, HYJIH
(PYHKIIMH, MTPOMEKYTKH 3HAKOMOCTOSTHCTBA.

Hcnone3zoBate rpadukn QyHKIUH A PELICHHUS YPABHEHUIA.

CrpouTh W unTaTh rpaPuKu TUHEHHONH (QYHKUIMHK, KBAAPATHUHOU (PyHKIUM,
CTEMEHHON (PYHKIMH C LENBIM MOKA3aTENEM.

HUcnonb3oBath rpapukd  (QyHKIUHA Uil UCCICAOBAHUS MPOLIECCOB H
3aBHCHMOCTEH MPH PELICHUH 3a7a4 U3 APYTUX y4E€OHBIX NPEIAMETOB U PEAIbHOM
YKU3HU, BBIpaXaTh GOPMYIaMH 3aBUCUMOCTH MEKIY BETMUMHAMM.

Hauana maremaTnyeckoro aHaausa

OnepupoBarh TMOHATHUSMH. TOCIEAOBATEIBHOCTb, aApUPMETHYECKA U
rEOMETPUYECKAS TPOTPECCHM.

OnepupoBare TOHATUAMH. OECKOHEUHO yOBIBaroOUlas TreOMETPUYECKas
nporpeccusi, cyMmma OECKOHEYHO YOBIBAKOIIEH T€OMETPAYECKOM MMPOrPECCUH.

3agaBarh MMOCIEeI0BATENBHOCTH PA3JIMYHBIMU CITOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MOCIECAOBATEILHOCTEH W MPOrPECCHIA ISl PELICHUS
peabHBIX 3a7a4 MPHUKJIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBarh NOHATHIMH: MHO>KECTBO, ONEPALMN HAJ MHOKECCTBAMH.

Hcnone30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar JUisl  OMUCAHHs
pEabHBIX TMPOLIECCOB W SIBJICHWIA, MPU PEUICHWHM 3a1a4 W3 APYrux Y4YeOHBIX
NPEIMETOB.

OnepupoBarte  TNOHATUSMH.  ONPEACTCHHE,  TEOpPEMa,  CICICTBHE,
J0Ka3aTebCTBO.

11 KUIIACC

Yucaa 1 BBIYHCIEHUS

OnepupoBaTh TMOHATHSMH. HATYPALHOE, IIEJIOE YHUCJIO, HCIOIb30BaATh
MPU3HAKK JEIIMMOCTH LIEJIBIX YMCEII, PA3JIOKEHUE YUCTIA HA MPOCTHIE MHOXKHUTEIU
JUISL pELICHUS 3a1a4.

OnepupoBaTh MOHATHEM. CTEIICHD C PALIMOHAIBHBIM MTOKA3aTEIIeM.,

OnepupoBaTh MOHATHUSAMH: JOrapu(M 4YKCIa, ACCAITHUYHBIE U HATypajibHbIC
Jorapu(meil.



YpaBHeHUS H HEPABEHCTBA

[IpumeHsTH  CBOMCTBA CTENmEHW JUIsl  OPeoOpa3oBaHUs  BBIPAKEHUH;
ONIEPUPOBATH TMOHATHSIMH. IIOKA3aTECJIbHOS YPAaBHEHWE W HEPABEHCTBO, pEIIATh
OCHOBHBIE THIIBI ITOKA3aTEIBHBIX YPABHEHUI W HEPABEHCTB.

BeimonmHsaTe  mpeoOpa3oBaHKs  BBIPAKEHWH, COAEpXKAIIMX  JIOrapu(MBl;
ONEPUPOBATh MOHATUSMH: JIOTAPU(PMHUUECKOE YPAaBHEHUE M HEPABEHCTBO, PELIAThH
OCHOBHBIE TUIIBI JIOTApU (PMUYECKUX YPABHEHHI U HEPABEHCTB.

HaxomuTe peleHus mpocTeiuX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBare MOHATHSAMHU: CUCTEMA JMHEHHBIX YPABHEHHWA M €€ PEILEHUE,
WCIIOJIB30BATE CUCTEMY JIMHEWHBIX YPABHEHUN TS PEIICHUS IPAKTHYCCKUX 3a/1a4.

HaxomuTe penieHust NpOCTEHIINX CUCTEM W COBOKYITHOCTEW palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenvpoBare peaibHbBIE CUTyalMd Ha S3bIKE anreOpbl, COCTaBIISITh
BBIDOKCHUS, YPAaBHEHHS, HEPABEHCTBA W CHUCTEMBI IO YCJIOBHIO 3aJa4H,
MCCJIEI0BATh MOCTPOCHHBIE MOJEIM C UCIIOJIb30BAHUEM allapara ajreOphl.

DYHKIUU H rpapuKH

OnepupoBare  MOHATUAMH. NEPUOAMYECKAs  (DYHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH (DYHKIMH, TOYKH JKCTpeMymMa (yHKIMM, HauOombliee W
HauMEHbIIEe 3HAYCHHUS (YHKIMM HA MPOMEXKYTKE, WCHOJb30BaTh WX JUIs
UCCIIC0OBaHUS (PYHKIAH, 3aJaHHON IpaduKoM.

OnepupoBarh MOHATHAMU. TpaUKHA MOKA3aTEIbHOMN, JIOrapu@MUUYECKOH WU
TPUTOHOMETPUYECKMX (YHKIMI, n300pakaTh MX HA KOOPAMHATHON IJIOCKOCTH U
WCIIOJIB30BATh IS PELICHAS YPABHEHUN W HEPABEHCTB.

H300pakarh Ha KOOPAMHATHOW MJIOCKOCTH TpaKK JTMHEHHBIX YPaBHECHUH
1 UCIIOJIB30BaTh X JUIS PELICHUS CUCTEMBI IMHENHBIX YPaBHECHUI.

HUcnonb3oBath rpapukd  (PyHKIUHA Uil  UCCICAOBAHUS MPOLIECCOB H
3aBHCHMOCTEH U3 IPYTHX YUCOHBIX TUCLHUILIVH.

Hayana mareMaTHYe€CKOro aHau3a

OnepupoBarh MOHATUSAMU. HENPEPBbIBHAS (PYHKLMS, TPOM3BOAHAS (DYHKIINH,
MCIOb30BaTh TEOMETPUUYECKUH U (PU3MUECKHIA CMBICI MPOU3BOIHOM Al PEIICHUS
3a1a4.

Haxoautb npou3BOAHBIE NIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOAHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKIIHIA.

Hcnonk30BaTh NPOU3BOAHYIO AJISl UCCIEAOBAHUS (PYHKIIMA HA MOHOTOHHOCTB
Y SKCTPEMYMBI, IPUMEHSTE PE3YIbTAThl HCCIEAOBAHUS K MOCTPOCHHUIO TPaPUKOB.

Hcrnone3oBaTe NMPOM3BOAHYIO Ul HAXOKACHUS HAWIYYIIETO PELICHHUS B
MIPUKJIAIHBIX, B TOM YHACIIE COMUAIBHO-DKOHOMHAYECKUX, 3a0a4ax.

OnepupoBare MOHATHAMU:. TNEpPBOOOpa3Hass W MHTErPal, TMOHUMATh
reOMETPUUECKUI U PU3NUYECKUH CMBICT MHTETpaJa.



Haxonuth nepBooOpaszHbie AJIEMEHTApHBIX (PYHKIMA; BBIUMCIATH WHTErpal
no Gopmyne Herorona—JleiOHua.

Pemate mpukiagHbie 3a1aud, B TOM YUCIIE COLUATBHO-?KOHOMHYECKOTO U
(pM3HUYECKOTO XapaKTepa, CPEACTBAMH MaTEMaTHYECKOrO aHAIM3a.








































































YUYEBHO-METOANYECKOE OBECIHHEYEHHE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI /IS YUEHUKA

METOINYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET
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