


IHHOACHUTEJIbHAS 3AIINCKA

Paboyas nporpamma yueOHOro Kypca «Anredpa U Hadajga MaTeMaTH4eCKOro
aHanu3a» 0a30BOro ypoBHs s oOydaronmuxcs 10 —11 knaccoB pazpaboTaHa Ha
ocHoBe dDeepabHOrO roCyIapCTBEHHOIO 00PA30BATENILHOTO CTAHAAPTA CPEHETO
oOmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBAHWM,
OPEIBIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAULUil POCCUICKOrO
oOpazoBanus. Peanuzanus mporpaMmbl 0OECIEYMBACT OBJAJACHUE KIIFOUEBBIMU
KOMIETEHIMSIMUA, COCTABJISIFOLIMMM OCHOBY JiJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pazoBaHusl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHUS TMYHOCTH O0YYAIOLIUXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MareMaTW4yeCKOr0 aHAINM3a» SIBISETCS OJAHUM W3
HauOoJiee 3HAUMMBIX B MPOrpaMMe CTApIICH IOKOJIBI, MOCKOJIBbKY, C OJHOH
CTOPOHBI, OH OO0ECneuMBacT WHCTPYMEHTAbHYKO Oa3y M HM3YYCHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C IPYrOd CTOPOHBI, (POPMHUPYET JIOTHUYECKOE W
a0CTPaKTHOE MBILUICHAE YYalIMXCs HA YPOBHE, HEOOXOAMMOM HJisi OCBOCHMS
KypcoB HMH(}OPMATHKH, OOIIECTBO3HAHMS, WCTOPHH, CJIOBECHOCTH. B pamkax
JAQHHOTO Kypca Y4YaIMECS OBJIAJCBAOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KoTopast ((OpMYyJIUPYET CBOU NOCTHKEHUS B MATEMATHUYECKOH Popme.

Kypc anreOpbl u Havan MaTeMaTuyeCKOTO aHAIN3a 3aKIabIBAET OCHOBY JUIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3WKH, XWUMUHU, OMOJOTMH, TOHUMAHUS
OCHOBHBIX TEHIACHIMI SKOHOMHMKM W OOLICCTBEHHON >KM3HH, TO3BOJSET
OPUEHTHPOBATHCS B COBPEMEHHBIX LH(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIB30BATh WX B MOBCEAHECBHON >KM3HU. B TOKE BpeMsl OBNaJCHUE
a0CTPaKTHBIMA M JIOTMYECKM CTPOIrMMH MATEMATHYECKHUMH KOHCTPYKLMSAMHA
Pa3BUBACT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKIICHHUS, UCMOJIB30BaTh 0000IEHNE U KOHKPETU3ALMIO, a0CTparupoBaHue u
AHAJIOTUIO, (POPMUPYET KPEATUBHOE M KPUTHUECKOE MBILIIEHUE. B x01€ n3yueHus
anreOppl W HAyaJl MATEMAaTUYECKOTO aHaliM3a B CTaplied WIKOJIE YYalluecs
NOJYYArOT HOBBIA OMBIT PEHICHHAS MPUKIAIHBIX 330a4, CaAMOCTOSTEIBHOTO
NOCTPOCHUSI MATEMATHYECKUX MOJCICH pealbHBIX CUTYAllMA W MHTEPOPETAlUU
NOJYYEHHBIX  PEIICHWH, 3HAKOMATCA €  [OPUMEPaMU  MaTEMaTHYECKHX
3aKOHOMEPHOCTEH B NPUPOAE, HAYKE M B HCKYCCTBE, C BBIJAIOLIMMHCS
MaTEMATHYECKAUMHA OTKPBITUSIMU M UX aBTOPaMH.

Kypc obnamaet 3HAUMTENBHBIM BOCHHTATENIHBIM MOTCHUIUAIOM, KOTOPBINA
peanu3yeTcs Kak 4epe3 y4eOHbld Marepuall, cnocOOCTBYIOIMH (POPMUPOBAHHIO
HAYYHOTO MHMPOBO33PEHUS, TaK W 4Yepe3 cheuu@uky yd4eOHOM AeATEeNnbHOCTH,



TpeOyroLeh CaMOCTOATENILHOCTH, AKKYPaTHOCTH, MPOJOJKATEBHOM
KOHLICHTPALM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJYYEHHBIA PE3YJIbTAT.

B ocHoBe wmetonukm oOyueHus anreOpe M HadalaM MAaTeMaTH4YeCKOro
aHaJIM3a JEKUAT ACITETbHOCTHBIN MPUHIMUN 00YUYCHHSI.

CrpykTypa Kypca « Anredpa 1 Havajia MaTeMaTHYeCKOrO aHaIN3a» BKJIFOYACT
CIICYIOIUE CONEPIKATEIIbHO-METOAMYECKUE JIMHUU. «YncCra W BBIYHACICHUSY,
«Dynknun U rpadukny, «YpaBHEHHMsT WM HEpaBeHCTBa», «Hauana
MAaTeMaTuyecKoro aHanusa», «MHOoxecTBa W JIOTMKa». Bce  OCHOBHBIE
COIEPKATEIIBHO-METOIMUECKUE JIMHAKA W3YYalrOTCs HA MNPOTSHDKEHWM JBYX JIET
0Oy4YeHUsl B CTapIIECi LIKOJIE, €CTECTBEHHO NOMOJHSSA APYT APyra M MOCTEINEHHO
HACBHIIASCh HOBBIMM TEMamMu MW pasacnaMu. JlaHHbBIA Kypc  SBISETCA
WHTETPATUBHBIM, TMOCKOJIBKY OOBEIUHSAET B ce€0€ COAEPKAHME HECKOJbKHUX
MaTEMaTHYECKUAX JUCUUIUIMH: ajireOpa, TPUTOHOMETPHS, MAaTEMATUYECKUI aHATN3,
Teopust MHOXECTB M Ap. [lo Mepe TOro kak ywamiuecs OBJIAQJACBalOT BCE Ooiee
HIMPOKUM MATEMATUYECKUM alllapaToM, Y HAX MOCJIENI0BATENILHO (popMHUpyeTCS U
COBEPILIECHCTBYETCS YMEHHUE CTPOMTH MATEMATHYECKYK) MOJENb PEAbHOR
CUTyallMy, NPUMCHATH 3HAHWS, MOJYYCHHbIE B Kypce «AnreOpa M Havana
MaTEMATHYECKOTO aHAIN3a», Ul PELICHUSI CAMOCTOSATENBHO C(HOPMYITHPOBAHHON
MAaTEMaTUYECKOM 3a/1a4H, a 3aTEM UHTEPIIPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT.

CopneprkarenpHO-METOANYECKas JIMHAS «Uucna W BBIYMCIICHMSY 3aBEPIIACT
(OpMUPOBAHME HABBIKOB MCIIOJB30BAHMS ICHCTBUTENIBHBIX YUCEIN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOH wmikosie. B crapumiell mikose 0co00€ BHUMAHHE YACISACTCS
(OPMUPOBAHWIO TIPOYHBIX BBIYMCIMTEIBHBIX HABBIKOB, BKJIKOYAKOIIMX B CeOs
UCIOJb30BAHUE PA3IMYHBIX (POPM 3amucu  JACHCTBUTEIILHOTO 4YHCIA, YMEHHE
PalMOHAJIBHO BBIOJIHATE JACHCTBUS C HHMMM, JACNATh NPUKUAKY, OLICHHBATH
pesyapTar. OOydaromumecs MOIYYarOT HABbIKM MPUOIMKEHHBIX BBIYMCIICHUH,
BBIMIOJIHCHUS JICHCTBHIA C 4WCIaMu, 3allMCaHHBIMA B CTAHAAPTHOW (opme,
MCITOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPOKEHUH.

JIuHusg «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS HA NPOTSHKEHUU BCETO
oOy4ueHuss B CTaplICH WIKOJE, TMOCKOJBbKY B KXKAOM pa3leie MpPOorpaMMbl
NPEIYCMOTPEHO PELICHHE COOTBETCTBYIOINMX 3a1a4. OOydvarommecs OBJIAJEBAOT
Pa3NMYHBIMA METOJAMM PELICHMS LENbIX, PAlAOHAIBHBIX, WPPALMOHAIBHBIX,
NOKA3aTeNbHBIX, JIOTAPU(PMHUUECKAX W  TPUTOHOMETPUYECKMX  YPaBHCHUH,
HEPABEHCTB U UX cUCTEM. [1oyueHHbBIE YMEHNS UCTIONIB3YFOTCS TIPU UCCIIEA0BAHUT
(YHKIMIA C TOMOLIBKO MPOU3BOJHOM, PEIICHWM NPHUKIAIHBIX 331a4 W 33134 Ha
HAaXOKICHUE HaumOOJNBbIIMX W HAUMEHBIIMX 3HAYeHWH QyHKOMU. JlaHHas
COJEPKATENIbHAS JIMHUS BKIIFOYAET B ce0s Takke (POPMHpPOBAHHE YMEHWH
BBITIOJIHATE Pacyérbl 1Mo (opmysam, NpeoOpa3oBaHUsl LENbIX, PALMOHAIBHBIX,
WUPPALMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUMA, 4 TaKXKE BBIPOKECHUH,



COJEP)KALIMX CTENEHU W JorapuMmel. brarogaps M3y4eHHIO anreOpanydecKoro
Marepuana NPOUCXOAMT  JAJbHEHIIee  pa3BUTUE  ANTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBILUICHUS YyYalluXcs, (POPMUPYIOTCS HABBIKH JCTYKTHBHBIX
paccykneHuid, paboTel ¢ CHMBOJBHBIMH  (OpMaMH,  MPEACTABIICHUS
3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BHJC PABEHCTB W HEPABEHCTB. AnreOpa
npemiaract S(PQPEKTUBHBIE WHCTPYMEHTHI JJsl  PCIICHHS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 33]a4, HArJSAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOAMYECKAss JMHAS «DYHKIMM W TpaduKh» TECHO
NEPEIJIETACTCS ¢ IPYTHUMHU JIMHUSIMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICTIE 3a0aET
NOCTIEA0BATENBHOCTD W3yYCHHUS mMarepuana. Hzydenue CTEIECHHOM,
NOKa3aTeNbHOM, JIOTapU(PMUIECCKONH U TPUTOHOMETPUUYECKUX (PYHKLIMNA, NX CBOHCTB
¥ rpauKOB, UCHOIB30BAHUE (PYHKUIMUA s PEMICHUs 3aa4 U3 APYTHX YUYEOHBIX
OPEIMETOB M PEATbHOM JKM3HU TECHO CBA3AHO KAaK C MATEMATHYECKAM AHAIA30M,
TaK W C PELICHHEM YPaBHECHWH M HepaBeHCTB. [Ipm 3TOM GosiblOE BHUMAHWE
yaensercss pOpMUPOBAHUIO YMEHUS BBIPAKaTh (POpPMYIaMH 3aBUCUMOCTH MEKIY
PA3IMYHBIMKA BEIMYMHAMH, HWCCIIECNOBATh MOJYYCHHbIE (PYHKIMW, CTPOUTH HX
rpaduku. Marepuan 3Toi COAEpPKaTeAbHON IMHUM HAIEICH HAa PA3BUTHE YMEHUI
Y HAaBBIKOB, MO3BOJIIOIIMX BBIPAYKATh 3aBHCHUMOCTH MEXAY BEIUYMHAMH B
Pa3IAYHON (OpME: AHATUTHUYECKOM, Tpaduyeckoi M CiIoBECHOW. Ero m3yuenue
CHOCOOCTBYET PA3BUTHUIO  AITOPUTMUYECKOTO  MBILIICHHS, CHOCOOHOCTH K
00O0OIIECHUIO M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHHMs «Hauaia MaremaTtmyeckoro aHaau3a» MO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYr KaK MaTeéMaTWYeCKUX, TaK W MPUKIAJHBIX 3a7a4,
JOCTYMHBIX 00YyYarOIIMMCS, Y KOTOPbIX MOSIBISIETCS BO3MOKHOCTb MCCIEA0BATh U
CTpOUTh Tpapukh (PYHKIUH, ONpencnsaTh WX HAUOONBIIME W HAUMEHBIINE
3HAUEHUS, BBIYMCIATH TUIOMAAA (PUTYp U OOBEMBI TE, HAXOMUTh CKOPOCTH W
YCKOPEHUs MpoueccoB. JlaHHas cojaep)karenbHas JIMHUS OTKPBIBACT HOBBIC
BO3MO>KHOCTH TIOCTPOCHUSI MATEMaTHYECKMX MOJCIICH pealbHbIX CHTYallWid,
HAXOKICHUS HAWIYYIIErO PEIICHUS B MPHKJIAIHBIX, B TOM YHCIIE COLHAJIBHO-
SKOHOMHYECKUX, 3a/a4aX. 3JHAKOMCTBO C OCHOBAMHM MAaTEMATUYECKOrO aHaIM3a
CHOCOOCTBYET Pa3BUTHIO A0CTPAKTHOTO, (POPMATBHO-JIOTHYECKOTO U KPEATUBHOTO
MBILUICHAS, (OPMUPOBAHUIO YMEHWA PACMO3HABATH MPOSIBICHUS 3aKOHOB
MAaTeMaTHKd B HAyKe, TEXHUKE M HCKyccTBe. OOywarommecs Yy3HAKOT O
BBIJIAIOIIMXCS PE3yNbTaTaxX, MOMYYEHHBIX B XOJ€ Pa3BUTHS MaTEMAaTHUKW Kak
HAYKH, W X aBTOPAX.

CopepxarenpHO-MeTOAMYECKAs JIMHUS «MHOXKECTBA U JIOTMKA» B OCHOBHOM
NOCBSIIECHA  DJIEMEHTAM  TEOPUM  MHOXECTB.  T€OPETHKO-MHOKECTBEHHBIC
NPEICTABICHUAS] TPOHU3BIBAOT BECH KYPC LIKOJBHON MAaTEMaTHUKW W MPEIararT



HanboJiee YHUBEPCATIbHBIN S3bIK, OOBEAMHSIOIINNA BCEC PA3ACibl MATEMATUKU U €€
MPUIOKEHUI, OHU CBS3BIBAKOT pPa3HblE MAaTEMAaTHYECKUE IUCLUIUIMHBI B €IUHOE
renoe. [loaToMy BaKHO Aarhk BO3MOYKHOCTH IIKOJBHUKY MOHUMATH TEOPETHKO-
MHOXKECTBEHHBIN SA3BIK COBPEMEHHOW MaTEeMarTMKW M MCIOJIB30BATh €ro JUIs
BBIPOKECHUS CBOMX MBICIICH.

B kypce «AnreOpa W Hayajla MareMarM4eCKOro aHAIA3a» MPUCYTCTBYIOT
TAK)KE OCHOBBI MAaTe€MaTHYECKOrO0  MOICIUPOBAHUSA, KOTOPBLIE IPU3BAHBI
c(OpMUPOBATH HABBIKK MOCTPOCHUS MOJEINICH PEAIBHBIX CUTYALANA, NCCIETOBAHMUS
ATHX MOJENEH C NMOMOIIBIO ammapara aareOpbl 1 MaTeMAaTH4eCKOr0 aHalIn3a |
WHTEPIPETALAN TTOJYYEHHBIX PE3YybTaTOB. Takue 3aJaHus BIUIETEHBI B KayKIbIi
U3 Pa3eiioB MIPOrpaMMBL, IIOCKOJIBKY BECH MAaTEPUAN Kypca MIUPOKO UCIIOIB3YETCS
JUIS PEIICHUS MPUKITAAHBIX 3a1a4. [Ipy pereHun peanbHbIX NPaKTUYECKUX 3a1a4
ydaliecs pa3BUBAKOT HAOMIOAATETBHOCTh, YMEHUE HAXOAWUTHh 3aKOHOMEPHOCTH,
abcTparupoBarbCs, MCMONB30BaTh AHAIOTHIO, 0000IATh W KOHKPETH3MPOBATH
npobiiemy. [leATeNnbHOCTh MO (POPMHPOBAHMIO HABBIKOB PEIICHUS MPHKIAIHBIX
3a/1a4 OPraHu3yeTcsl B IMpoLecce M3YUYEHUs BCEX TEM Kypca «Anredpa W Hadaia
MAaTEMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B yueOHOM mulaHe Ha WM3y4YE€HHE Kypca ajreOpbl M HayaJl MaTEMaTUYECKOIrO
aHanu3a Ha 0a30BOM YPOBHE OTBOJMTCS 2 yaca B Henento B 10 kacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa roaa o0yuenus — 170 dacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucaa v BBIYUCTCHUS

PanmonanbHbie uncia. OOBIKHOBEHHBIE W JIECATHYHBIC IPOOM, MPOLICHTHI,
OCCKOHCYHBIE ~ MEPUOAMYECKUE  ApoOHM.  APUPMETHYECCKHE  ONEpalMu  C
PALMOHAIBHBIMHU YHACIIAMU, TPEOOPa30BaHUs YUCIIOBBIX BBIPDAKEHU. [[puMeHeHne
Apo0Oeil M MPOLEHTOB JUIsl PEIIEHUS MPUKIIAIHBIX 3a/1a4 U3 Pa3TU4HBIX OTpPaCiCh
3HAHWH U pEaIbHON JKU3HMU.

JleicTBUTENBHBIE 4YMClIa. PanMOHAIBHBIE W MPPALMOHAIBHBIE YKCTA.
ApupMeTHUECKHE ONepauuu C ACHCTBUTENbHBIMU 4HclaMu. [IpuOnmkxéHHbe
BBIYMCIICHUS], IPABUJIA OKPYTJICHHMS], IPUKKUIKA U OLIEHKA PE3YJIbTaTa BEIYACICHUM.

CreneHb ¢ menbiM  nokazareneM.  CranpaptHas — gopma  3amucu
JNEHCTBUTEALHOrO uucia. Mcmonws3oBanue mnoaxonsdiied  (OpMbl  3aluch
JNEHCTBUTEIBHBIX YWCEN JUIS PELICHUS TNMPAKTHYECKUX 3a1a4 W NPEACTABICHUS
JAHHBIX.

ApupMETHUECKHIA  KOPEHb  HATypaJlbHOH  creneHu.  [leicTBus ¢
apu(PMETHUECKUMU KOPHSIMHU HATYPAIBHOMN CTETICHH.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOrO apryMeHTa. APKCUHYC, aPKKOCHHYC,
APKTAHT€HC YMCIIOBOTO ApryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToskaecTBa v TOKIAECTBEHHBIE TPEOOPA30BAHUS.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPOKCHUH. OCHOBHBIC
TPUTOHOMETPAYECKUE (HOPMYJIBIL.

YpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pELICHUE HEPABEHCTBA.
MeToa MHTEpPBAIOB.

Pemenne uenbix 1 ApoOHO-PallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pewienne nppauroHanbHeIX YPABHEHUI U HEPABEHCTB.

PewieHrne TpUrOHOMETPAYECKUX YPABHEHUH.

[IppuMeHEHNE YPABHEHUI W HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 001aCTEl HAYKH U PEATbHOM YKU3HU.

DOyHKIHMU H rpaduKH

OyHkuusg, cnocoObl 3agaHus  QyHKuMdA. ['padpuk  QyHkumm. BiaumHO
oOparHble PYHKLIHH.

OOnacTe onpeneneHnss 1 MHOXKECTBO 3HAaueHWil QyHkumu. Hynm QyHkumm.
[TpoMeKyTKHM 3HAKOTIOCTOSIHCTBA. YUETHBIE M HEYETHBIE (PYHKIIMH.

CreneHHas (pyHKIMS C HATYPAIBHBIM M LIENbIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS /7-Oi CTENIEHM.



TpPUTrOHOMETPUYECKAs OKPY>KHOCTh, OINPEACICHUE TPUTOHOMETPUUECKUX
(P)YHKLMIA YUCIIOBOTO APTyMEHTA.

Havana mareMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH, CHocoObI 3a/1aHA MOCJIEIOBATENBHOCTEN.
MOHOTOHHBIE MOCTEA0BATEIIEHOCTH.

ApudpmeTruecKas U TeOMETPUYECKAs MPorpeccur. beckoHeyHo yOriBaromast
reomeTpraueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOLIEH FEOMETPUUECKOMN
nporpeccur. Dopmyna CIOXKHBIX NPOLEHTOB. KMCIONB30BAHUME TPOTPECCHM IS
PELICHHs] PEATTBHBIX 3a/1a4 MPUKJIAJHOIO XapaKTepa.

MHoxecTBa U JIOTHKA

MHOKECTBO, ONEpalMu HaJ MHOXECTBamu. Jlmarpammel Jiliepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO anmapara Uit ONMUCAHHS PEaIbHBIX
MPOLIECCOB U SIBJICHUMN, TPU PEIICHUH 3a]1a4 U3 APYTUX YUYCOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIEICTBHAE, J0KA3aTENbCTBO.

11 KVIACC

Yucs1a 1 BIYHCICHHS

HarypaneHbie 1 1iensie yncia. [ IpusHaku JeTMMOCTH LENBIX YUCEL.

Crenenp ¢ paMOHAIbHBIM NIOKa3areneM. CBOWCTBA CTENCHH.

Jlorapudm yucna. JlecATHUHBIE U HATYPaIbHBIC JIOrapy (PMBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBanre BEIPAKEHWH, COACPKAIIUX JIOTAPAPMBI.

[TpeoOpa3oBaHre BBIPAKCHHNA, COACPXKAIIMX CTENEHW C PalMOHAIBHBIM
[IOKAa3aTeIIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHBIE YPABHEHUS U HEPABEHCTBA.

JlorapudmMuueckrue ypaBHEHUSI 1 HEPABEHCTBA.

CHcTeMBl TUHEHHBIX YPaBHEHUMN. PellleHne NMPUKIAIHBIX 33134 C TOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHMUIA.

CHCcTeMBI M COBOKYITHOCTU PALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IlpumMeHeHe  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEMaTHYECKAX 3a1a4 M 33Ja4 M3 Pa3Iu4HbIX OO0JIACTEH HAYKW W PEaIbHOMN
JKAZHU.

DyHKIHMU H rpaduKH

Oyukums.  [lepuoguueckue  QyHkumm.  [IpOMEXYTKH  MOHOTOHHOCTH
¢yHKuMH. MakcuMymMbl M1 MUHMMyMbl (QyHKOuH. HamOosblnee W HaMMEHbLIEE
3HAUEHUE (PYHKIMH HA TPOMEKYTKE.

TpuronomeTpuueckue QyHKIMHU, UX CBOHCTBA U rpaduKy.

[TokazarenpHas v norapugmuyueckas QyHKINUU, X CBOMCTBA U rpaduKH.



Hcnonw3zoBanue rpadukoB (yHKIUNA AJ1s1 PEHNICHUS YPABHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonb3oBanne rpadpukoB (yHKOMNA Ui KCCIAENOBAHUS TPOLECCOB W
3aBUCUMOCTEN, KOTOPbIE BO3HUKAKOT MPH PEUICHWH 334a4 U3 APYTUX Y4eOHBIX
MPEAMETOB U PEATLHON YKU3HH.

Hauana MaTeMaTH4ecKoro aHajamnsa

HenpepeiBHbie GyHKIMN. METOT MHTEPBATIOB IS PELICHUS] HEPABEHCTB.

[TpomsBomHas  QyHkumu. ['eomeTpuueckuii W (QU3MYECKHIA  CMBICH
IIPOMU3BOIHOM.

[TponsBomHble  3neMEHTApHBIX  (QyHKOMA.  DOpMyNBl  HAXOXKACHHS
NPOU3BOJHON CYMMBI, IPOU3BEACHHS X YACTHOTO (DYHKIIHIA.

[IpuMeHEHHE MPOU3BOIHON K MUCCIICAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh W
3KCTpeMyMbl. HaxoxneHne HanOOoJIbIIEr0 U HAMMEHBIIETO 3HAYCHUST (DYHKIMU Ha
OTPE3KE.

[IpuMeHeHe TPOU3BOAHON JUIA HAXOXKACHUS HAWIY4IIEro peELICHUS B
NPUKIIAJHBIX 3ajayax, Ul ONpPENENIEHHs CKOPOCTH IpoLecca, 3aaaHHOTO
(dopmyIoii uau rpagrKoM.

[TepBooOpaznas. Tabnuna neprooOpa3HBIX.

WHTerpan, ero reoMeTpuyeckuid W (U3MYECKUil CMBICH. BeluncieHue
uHTerpaia no gpopmyne Herorona—JleiiOnuna.



IHJTAHUPYEMBIE PE3VJIBTATDBI

OcBoenue ydeOHOTO mpeaMera «MareMaruka» JOJKHO 0OecreunBaTh
JOCTHKECHUE HAa YPOBHE CPETHETO 00IIEr0o 00pa3oBaHusl CIECAYIOMUX JIMYHOCTHBIX,
METANpPEeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pE3ynbTaThl OCBOCHHS MPOrpaMMbl  y4eOHOTO MpeaMeTa
«MaremMaThKa» XapakTePU3yrTCS:

I'paxmanckoe BOCIIUTAHKE!

c(hOPMUPOBAHHOCTHIO IPAKAAHCKOM MO3UIMK 00YyYAIOMIErOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO YJ€HAa POCCHHMCKOro OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OpOUEAYypP TpaKIaHCKOro oOuiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBUM C HX
(OYHKIMSIMHA U HA3HAYCHUEM.,

[TaTpuoTHyeCcKOE BOCHIUTAHUE:!

c(hOPMUPOBAHHOCTHIO POCCHICKON IpakIaHCKOM UICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY ¥ HACTOALIEMY POCCUMCKONM MAaTEMATUKHU, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSAM POCCHUHUCKUX MATEMATHUKOB U POCCUHCKOW MAaTEMATUYECKOM IITKOJIBL,
K HWCIMOJBb30BAHUIO 3TUX JOCTWIXKEHUW B JPYrMX HAyKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS .

OCO3HAHUEM JIYXOBHBIX LEHHOCTEMN POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  MOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECCKUM MPUMEHECHUEM JOCTHIKEHUN HAYKU U AEATEIIbHOCTHIO
YYEHOr0; OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

OCTETUYECKOE BOCIIUTAHUE!

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKJIFOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aaad4, PELICHAT, PacCyKICHUN,
BOCIIPUUMUYMBOCTBEO K MATEMATUYECKUM aCIEKTaM Pa3JIMYHBIX BUAOB UCKYCCTBA.

DU3NYECKOE BOCUTAHUE!

Cc(hOPMUPOBAHHOCTHIO YMEHHS MPUMEHSATH MATEMaTUYECKUE 3HAHUS B
UHTEPECAX 30pOBOTO U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOTO OTHOLICHUS
K CBOEMY 370POBBIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATHH W

OTIbIXA, peryJsipHas (dusnyeckas AKTUBHOCTB ), (pU3NYECKOTO
COBEPILICHCTBOBAHUS, npu 3aHSITHSIIX CHOPTHBHO-03I0POBUTEIBHOM
JESTENBHOCTBIO.

TpyoBO€e BOCIIUTAHKE!



TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
pa3nmuuHbIM  cepaM  TPO(ECCHOHATBLHOM — ACATENBHOCTH, CBS3aHHBIM €
MaTEeMaTUKOW M €€ TPUIOKCHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymed mnpodeccu W peaqu30BbIBaTh COOCTBCHHBIC JKU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W CHOCOOHOCTBKO K  MaTe€MaTWYeCKOMY  OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHWHM BCEH SKM3HU, TOTOBHOCTHIO K aKTHMBHOMY
yYacTHIO B PEIICHUY MPAKTUUYECKUX 3a/1a4 MATEeMaTUYECKOM HaPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

Cc(hOPMUPOBAHHOCTHIO JKOJOTHYECKONH KYJIbTYPhI, TOHUMAHUEM BIUSHUS
COLMATTbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COIMAIBHOMN
Cpelbl, OCO3HAaHMEM TJI00ANBHOTO  XapakTepa OAKOJOTHYECKMX MPOoOJIeM;
OpHCHTaIMEH Ha MPUMECHEHWE MaTeMATWUCCKWX 3HAHWM AJid PEUICHWs 3a1ay B
o0nacTi OKpyXKawllei cpeapl, TJIaHUPOBAHWS TMOCTYNKOB M OIICHKH WX
BO3MO>KHBIX TTOCIIEACTBHM ISl OKPY>KaIOIIEH CPeIbl.

[leHHOCTH HAYYHOTO TMO3HAHUS:

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKu W  OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
MaTeMaTHUECKON HaykM Kak c(epbl YelIOBEUECKOW AEATEIbHOCTH, 3TaloB €€
Pa3BUTHS M 3HAUMMOCTHM JUISl Pa3BUTHS IMBUJIM3AIIMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOM Kak CpEICTBOM TO3HAHUS MHPA,
TOTOBHOCTBIO OCYIICCTBIIATH TPOCKTHYIO W HMCCIIECAOBATEILCKYIO IEATEIbHOCTD
WHAMBHUAYAJIbHO U B TPYTITIE.

METAIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIBTAThl OCBOEHMS MPOTrPaMMbl YYEOHOTO MPEaMeETa
«MaremaTuka XapaKTePU3YHOTCS OBJIAZICHHEM YHUBEPCATTEHBIMA
NO3HAGAMENbHOIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausivMiL, YHUBEPCANbHBIMU Pe2YISIMUSHBIMU OeTUCMBUSIMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmeus,  0Oecnedusaom
Gpopmuposarue 0OA3068blX  KOCHUMUBHBIX NPOYECCO8 0OYYaAWUXcs (oceoenue
MEMOO08  NO3HAHUSL  OKPYJICAIOueco0  Mupd;,  NPUMEHeHUue  J02UYeCKUXx,
UCCIE00BAMENbCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueii).

BazoBble loruueckue AeiCTBAS:

e BBISBJIATh U XaPAKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATUUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHHA MEXAy MNOHATUSIMH, (POPMYIHPOBATH
ONpEACTICHUS] TNOHSTHN, YCTAHABIMBATh CYLICCTBEHHBIA  IPHU3HAK
KJIacCU(pUKaluy, OCHOBAHMS i OOOOIICHHMS W CPABHEHUS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,



BOCIIPUHUMATh, (QOpMyaMpoBaTh W  NPeoOpa3oBbIBaTh  CY>KICHUS:
YTBEPAUTENbHBIE W OTPULIATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHKE,
YCIIOBHBIC;

BBISBJISITh ~ MAaTEMATMYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M W
OpPOTUBOpPeUMs B (aKTax, AAHHBIX, HAONIONCHUSAX W YTBEPKIACHUSIX;
npemiaratb  KPpUTEPUW s BBISIBJICHHS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

JeNIaTh BBIBOJABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACTYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIKOYCHAH, YMO3AKIFOUEHUH IO aHAJIOTHN,
POBOANTH CaMOCTOSITENTbHO JOKA3aTeNIbCTBA  MATEMATHYECKUAX
YTBEPKACHUNA (NTPSAMBIE W OT TPOTUBHOTO), BHICTPAUBATh APTYMEHTALMIO,
OPUBOIUTE MPUMEPHl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHSI M BBIBOJIBI,

BbIOMpaTh Crmoco0 pemeHus y4eOHOM 3ahauu (CpaBHUBAThb HECKOJIBKO
BapUAHTOB peEUICHUs, BbIOMpaTh HauOOJee MOAXOMAUIMA ¢ Y4YETOM
CaMOCTOSITENTEHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBbIC UCCIEIOBATEILCKUE NEUCTBUS .

MCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHWS,
(opMynUpoBaTh BONPOCHI, (PUKCUPYIOLIME NPOTHBOPEYHE, MPOOJIEMY,
YCTAHABIMBATh  MCKOMOE€ M JaHHOe, (hOpPMUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULINID, MHEHHUE,

IPOBOANTH CaMOCTOSITENTLHO CIUTAHUPOBAHHBIA SKCIIEPUMEHT,
WCCIICIOBAHUE MO YCTAHOBJIEHUID OCOOEHHOCTEH MareMaTH4eCKOro
OOBEKTa, SIBIICHHS, NPOLECCA, BBIABICHUID 3aBUCUMOCTEH  MEXKIY
O00BEKTAMMU, SIBJICHUSIMH, IPOLIECCAMH,

CaMOCTOATELHO (POPMYJIMPOBATH OOOOIIECHUS U BBIBOJBI IO PE3yJibTaTaM
NPOBEAEHHOTO HAOJFONCHUS, WCCIIECA0OBAHMS, OLUEHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHUIA;

NPOrHO3APOBATh BO3MOYKHOE PA3BUTHE MPOLECCA, a TAKKE BBIIBUIATH
PEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabota ¢ unpopmanueii:

BBISIBJIATh AC(PUUINATH HHPOPMALMK, JTAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIPOC W JJIs PELIEHUS 3aa4H,

BbIOMpaTh  MHQOPMALMIO W3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

CTPYKTYPUPOBATh MHPOPMALMIO, MPEACTABIIATE €€ B PA3NUUYHBIX (POopMax,
WLTIOCTPUPOBATH PaUUECKH,



e OILICHHUBATH HaAEKHOCTh uH(popMau no CaMOCTOSITENTbHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKQMUGHble  Oeiicmaus,  0becneyusarom

CPOPpMUPOBAHHOCHI COYUATBHBLX HABBIKOG 0OYYAIOUJUXCH.

OO1weHue:

e BOCHOPUHMMATL W (OPMYJIMPOBATH CYKIEHUS B COOTBETCTBUM C
YCIIOBUSIMU M LIETISIMU OOLICHHUS, SICHO, TOYHO, TPAMOTHO BBIP&KaTh CBOIO
TOYKY 3PEHMSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
XOJly PELICHUS 33Ja4l, KOMMEHTHUPOBATH MMOJTYYCHHBIN PE3YNbTAT;

e B X0JI¢ 00CY>KIEHUS 3a1aBaTh BOMPOCHI MO CYLIECTBY 00CYKIAEMOM TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATh WJICH, HALICIICHHBIC HA TMIOMCK
PELICHUS; COMOCTABISATE CBOM CYXKICHUS C CYXXICHHSMH JIPYTHX
YYaCTHUKOB AMAJIOra, OOHAPY>KMBAaTh PA3IM4Me W CXOJCTBO IMO3WLMN; B
KOPPEKTHOH (popme GOpMYTUPOBATH PA3HOIIIACHS, CBOM BO3PAKEHUS,

e TMPEACTABIATH  PE3yJIbTaThl  PEUICHHMs  33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMS,  MPOEKTAa,  CAMOCTOATEIBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEH ay IUTOPHH.

CoTpyAHUYECTBO:

e MNOHMMATh W  WCHOJB30BAaTh  MPEUMYINECTBA  KOMAHIHOM W
WHAMBHUAYAJIbHON pabOThI MPU PEIIEHUH YUEOHBIX 3a/1a4; MPUHUMATh 11EITb
COBMECTHOH JACATENBbHOCTH, IUIAHUPOBATh OPraHHU3AlMI0 COBMECTHOH
paboThI, pacpenensaTh BUAbI padoT, JOrOBAPUBATHCS, 0OCYKAATh MPOLIECC
1 pe3yJibTar padboThl, 0000IATh MHEHUS HECKOJBKUX JIFOJIEH;

e YYaCTBOBATh B IPYMIOBBIX (hopMax paboTel (00CYKIECHUS, 0OMEH MHECHHIA,
«MO3TOBBIE WITYPMB» W WHBIC), BBHINOJHITH CBOK 4YacTh pabOTBl W
KOOPJVMHHUPOBaTh CBOWM JEHCTBUS C JPYTMMH WICHAMH KOMAaH/IBL,
OLICHMBATh KA4Y€CTBO CBOETO BKJIAJA B OOIIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOACHCTBUSL.

3) Vuueepcanvnvie  pezynamugnwvle  Oeticmaus, obecneyusarom
Gpopmuposarue cMblCIO8bIX YCMAHOBOK U ICUSHEHHBLX HABBIKOB TUYHOCHIU.
Camoopranumzanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIIEHUS 3a/1a4M, BBIOUPATh CIIOCOO PELICHUS C
YU4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ YYETOM HOBOM MH(pOPMALIUK.

CaMOKOHTpOJIb:

e BJAJACTh HABBIKAMM TO3HABATEIBHOH pEeQIEKCMM KAaK  OCO3HAHHS
COBEpIIACMBIX ACHCTBHIA W MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB,;
BIAJETh CHOCOOAMU  CaMONMPOBEPKH, CaMOKOHTPOJIAL —Tpolecca W
pe3yabpTaTa peICHUs MaTEMATHYECKOH 3a1a4u;



e TMPEABUACTH TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTb IIPU PELICHUH
3a1a4M, BHOCHUTb KOPPEKTMBBI B JICATEIIBHOCTH HA OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAaThb COOTBETCTBUE pe3yjbTara LEIA K YCIOBHIM, OOBICHSITH
MIPUYMHBI JTOCTWOKEHUS WM HEJOCTH)KECHHs PE3YJIBTATOB JEATEIBHOCTH,
HAXOAWTh OIIMOKY, 1aBaTh OLICHKY TPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa u Hayajla MaTeMaTHuECKOTO aHATHU3a»
Ha YPOBHE CpeaHero oOmero o0pa3oBaHUsl JOJBKHO O0€CIEeUMBATh JAOCTUKEHUE
CJICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucsia 1 BBIYHCICHHS

OnepupoBarb TOHATASAMM. PALMOHATIBHOE W JACHCTBUTEINBHOE YHMCIIO,
OOBIKHOBEHHAS U ACCATAYHAS APOOB, MPOLICHTHI.

BeimonHaTe  apugMeTHUECKME ~— OmepauMd € PAlMOHABHBIMA W
JNEHACTBUTEIBHBIMU YHCTIAMMU.

BrInonHATe mprOAMKEHHBIE BEIYMCIICHAS, UCTIONB3YS MPaBUia OKPYTJICHMS,
JIENIATh PUKUIKY U OLICHKY PE3YJIbTaTa BEIYUCICHUN.

OnepupoBarb MOHATHUSMHU: CTENEHb C LEJIBIM TOKA3aTeNeM;, CTaHIapTHas
(¢opma 3amucu  OCHCTBUTENIBHOTO YHCIA, KOPEHb HATYPAIbHOH CTEHEHH,
UCIOJB30BaTh MOAXOAAINYO (POPMY 3aMUCH JCHCTBUTEIBHBIX YMCEN IS PEMICHUS
MPAKTUYECKUX 334 U NPEACTABICHUS JAHHBIX.

OnepupoBarb MOHATUSAMU: CHHYC, KOCHHYC M TAHTE€HC MPOM3BOJIBHOTO YIUIA,
MCIOJIb30BaTh 3aMUCh TPOU3BOJIBLHOTO YITa 4Yepe3 00paTHBIE TPUTOHOMETPUUYECKUE
(YHKLHH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarb NOHATHSAMU. TOXIACCTBO, YPABHEHHME, HEPABEHCTBO, LEJIOE,
PALMOHAIIBHOE, UPPALMOHAIIBHOE YPABHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHMUE,

BeimosHsATe npeoOpa3oBaHusl TPUTOHOMETPHYECKUX BBIPAKEHUH W pemiarh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BeimonHATe npeoOpa3oBaHusl LENBbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDOKEHMA W pellaTb OCHOBHBIE THUIBI  LENBIX, PALUAOHAIBHBIX U
MPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeEHATH YpaBHEHHS M HEPABEHCTBA Ul PELICHUS] MATEMATUYECKUAX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 00ACTEl HAYKH U PEATbHOM YKU3HU.



MonenupoBaTb pealbHbBIC CUTyalMd Ha S3bIKE aireOpbl, COCTABIISATH
BBIPOKEHUS, YPABHEHWS, HEPABEHCTBA MO YCIOBHKO 33Ja4d, WCCIENA0BATh
NOCTPOCHHBIE MOJCITN C HCIOJIB30BAHUEM anapara ajureopsi.

DyHKIHUU H rpaduKH

OnepupoBarh MOHATHAMM: (PYHKLMS, CIOCOOBI 3anaHust QyHKIUHU, 0OJacTh
ONPEACTICHUST U MHOXKECTBO 3HAaYeHHWl (PyHKumM, rpaduk (QyHKIHW, B3aWMHO
oOparHble PYHKLIHH.

OnepupoBarh TOHATHSAMH: YETHOCTb W HEUETHOCTh (DYHKUMHM, HYJIH
(PYHKLIMH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBare rpaduku GyHKIMA JUTsl PEIICHUST YPABHEHUH.

CrpouTs U unTaTh rpaQuku TMHEHHON (PyHKUMMW, KBAAPATUUYHON (PyHKUMH,
CTEMECHHON (PYHKIMHU C LEJIBIM IMOKA3ATEIIEM.,

HUcnonw3zoBare rpaguku (QyHKOUHA JUIsl  UCCIIEAOBAHUS MPOLECCOB U
3aBUCUMOCTEN MPHU PEIIEHUM 33]a4 U3 IPYIHX YUYEOHBIX MPEAMETOB M PEabHOM
YKU3HU, BBIpaXaTh (OPMYyIaMH 3aBUCUMOCTH MEXKIY BEITMUUHAMM.

Havana maremaTnyeckoro aHajaimnsa

OnepupoBarh MNOHSTHSIMH: TOCIEAOBATENBHOCTh, ApUPMETHUECKAS U
reOMETPAYECKAS TPOTPECCUH.

OnepupoBarh MOHATHSAMM: OECKOHEYHO YOBIBAKOIIAS TE€OMETPHYECKAsS
nporpeccusi, cymma 0€CKOHEUHO yOBIBAIOUICH FEOMETPUUECKON MPOTPECCH M.

3ajaBarh MOCIEAOBATEIBHOCTH PA3IMYHBIMU CITOCOOAMH.

Hcnonb30Bare CBOMCTBA MOCIIEIOBATEILHOCTEH W IPOTPECCUI ISl PELICHHUS
pPEANBHBIX 3a7a4 TPUKIIATHOTO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBarh MOHATHIMH: MHOKECTBO, ONEPALIMK HAJl MHOYKECTBAMH.

Hcnonb30Bare  TEOPETUKO-MHOKECTBEHHBIA — ammapar A ONUCAHHS
pPEATBHBIX TPOLECCOB W SIBJICHWH, MPU PELICHWHM 3aJad W3 APYIruX Y4YeOHBIX
IPEIMETOB.

OnepupoBarb  NOHATHSIMHU: ONpEACNIEHUE,  TEOpeMa,  CIEICTBUE,
JOKa3aTeNbCTRO.

11 KVIACC

Ymucaa v BbIYUCICHHUS

OnepupoBaTh MNOHATHUSMH. HATYPAJIBHOE, MEJNOE YHCIO, HCMOJb30BaTh
MPU3HAKU JEIIMMOCTHU LIEJIBIX YKACEN, PA3JIOKEHUE YMCIIA HA TPOCTHIC MHOMKUTEIIN
IUIS PELICHUS 3a4a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PAIMOHAIBHBIM TTOKA3ATEIEM.

OnepupoBarh MOHATHSAMU: JIOTAPU(PM YHUCIIA, JCCATUYHBIE W HATYPaJbHBIC
Jorapu(msl.



YpaBHeHHS U HEPABEHCTBA

[IpumeHsTh  CBOMCTBA cTENnEHW Ui OPeoOpa3OBaHWs  BBIPAKCHHIA,
ONEPUPOBATL TOHATHSMH. IIOKA3aTEIIbHOES YPAaBHEHHE W HEPABEHCTBO, peEIIaTh
OCHOBHBIE THIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe  npeoOpa3oBaHusl  BBIPAKCHHN, COAECP)KAMIMX JIOTapu(MBI,
ONEPUPOBATH TOHATUSMHA: JIOTAPAPMHUUECKOE YPABHEHUE M HEPABEHCTBO, peLIaTh
OCHOBHBIC TUIIBI JTIOTApU(PMHAYECKUX YPABHEHHIA U HEPABEHCTB.

HaxomuTh permenns NpocTeiinX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarb NMOHATHSAMHU. CHCTEMA JIMHEWHBIX YPABHEHUN M €€ PEILCHHE,
WCIIOJIB30BATh CUCTEMY JIMHEMHBIX YPABHEHUH JUIA PELLICHUS TPAKTHYECCKUX 3a0a4.

HaxomuTh pelieHnst MpOCTENRIIMX CUCTEM W COBOKYITHOCTEW parMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTb pealbHBIC CUTyalMd Ha S3bIKE aireOpbl, COCTABJIATH
BBIDOKCHUSA, VYPaBHEHMS, HEPABEHCTBA W CHUCTEMBI [0 VCJIOBUIO 3aJa4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAHUEM armapara ajareOpsl.

DyHKIHMU H rpaduKH

OnepupoBarb NOHATHAMH:  NEPHOAMYECKAS  (PYHKUMSA, NPOMEKYTKH
MOHOTOHHOCTH (PYHKIMH, TOYKH JKCTpeMyMa (yHKIHMH, HauOoJblIee U
HAUMEHBIIEE 3HAYCHUS (YHKIUM HA MPOMEKYTKE, HCHOJb30BATh WX s
UCCIICIOBaHMs (PYHKLIMH, 3aJaHHOH TpaduKoM.

OnepupoBarh MOHATHAMH: TpaQUKWd TNOKA3aTEIBHOM, JIOTapU(PMUUYECKOH WU
TPUTOHOMETPUUECKUX (PYHKIMI; M300paxaTh WX HA KOOPAWHATHOM TUIOCKOCTH W
WCIIOJIB30BATh JUIS PELICHUS YPABHEHUNA U HEPABEHCTB.

H3o6pakaTe Ha KOOPAMHATHOHN TUIOCKOCTH TPpa@MKy JTUHEHHBIX YpPaBHEHUIA
1 UCIIOIB30BaTh UX JJI PELIEHUAS] CUCTEMBI JIMHEHHBIX YPABHEHUH.

HUcnonw3zoBare rpapuku (QyHKOMA Ui UCCICAOBAHMS MPOLECCOB U
3aBUCUMOCTEN U3 IPYTrUX YUEOHBIX AUCLHUIUIVH.

Hauana MaTeMaTH4ecKoro aHajamnsa

OnepupoBarh MOHATUSAMU: HEOPEPbIBHASA (QYHKIMS, TPOU3BOIHAS (DYyHKIMY,
UCIOJIb30BaTh FEOMETPHUECKANA U (PU3MUECCKHIA CMBICIT POU3BOAHOMN AJIsl PEILICHUS
3a4a4.

HaxoauTe Npou3BOAHBIE SIIEMEHTAPHBIX (PYHKIMMA, BBIYMCIISATE TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKIIHIA.

Hcnonb30Bare MPOU3BOAHYIO AJI KCCIEA0BAHUS (DYHKIIMKM HA MOHOTOHHOCTb
Y SKCTPEMYMBI, TPUMEHSTH PE3YJIbTAThl UCCICAOBAHMSI K TOCTPOEHUIO TPa(UKOB.

Hcnonb3oBare NPOM3BOAHYIO Ui HAXOXKACHUS HAWIYYIIEro peEieHus B
MIPUKJIAAHBIX, B TOM YHCJIE COLUATBHO-DKOHOMUYECKUX, 3a1a49ax.

OnepupoBarh MOHATHSMHM. TEPBOOOpa3Hass M MHTErPal, TMOHUMATh
TrEOMETPAYECKUN U (PU3NUYECKUI CMBICIT HHTErpaia.



Haxoauts nepBooOpa3Hble 3J€MEHTAPHBIX (DYHKIMIA;, BBIYUCISITH MHTErpall
no gopmyne Herorona—JlelOHuma.

Pemate mpukiagHbie 3aaud, B TOM YUCIIE COLMATBHO-DKOHOMHYECKOTO U
(pU3HUYECKOro XapakTepa, CpeACTBAMH MaTeMaTHYECKOTO aHATU3a.



TEMATHYECKOE INNTAHUPOBAHUE

10 KJTACC
KoanuyectBo yacos DJeKTPOHHbIE
Ne HanmeHoBaHMe pa3fe/ioB H TeM (uudpossbie)
n/n NPOrpamMmsl Bcero Konrpoabnbie | Hpaxriseckite o0pa3oBaTe/bHBIE
padoTbI padoTbI pecypent
MHOkecTBa PallUOHANBHBIX U
1 NEHCTBUTENBHBIX uncen. PanuonanbHbie 14 1
ypaBHEHUsI U HEPABEHCTBA
) Oyukun 1 rpaduku. CTeneHsb ¢ HebiM 6
NoKaszaTesieM
3 Apudmernueckuii KOpeHb N—OH CTETICHU. 18 1
HppaunoHanbHble ypaBHEHUs U HEPABEHCTBA
DopMy bl
4 TpuronoMmeTpuu. Tpuronomerpuyueckue 22 1
ypaBHEHUsI
5 IlocnenoBaTenbHOCTH U IPOrPECCU 5
6 [TosTOpenue, 0600IIeHNE, CHCTeMAaTH3ALUS 3 !
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




HOYPOYHOE INTAHUPOBAHUE
10 KJTACC

Neo

n/n

Tema ypoka

KoanuecTBO 4acos

KonTpoabHbie
Bcero P
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

MHOkecTBO, onepalnuy HaJl MHO>KECTBAMU.
Huarpammsl Diinepa—BenHa

Paumonaneubie yucia. OObIKHOBEHHBIE U
JeCSITHYHbIE APOOU, MPOLEHTHI,
OecKOHEUYHbBIE TIEPUOANYECKUEe APOodH

Apudmernueckue oneparuu ¢
pallOHAJIBbHBIMHA YUCJIaMHU,
npeoOpa3OBaHUs YHCIOBBIX BhIPAKEHUN

[Ipumenenue qpodeit 1 MPOLIEHTOB JJIs
peLIeHNs IPUKIAIHBIX 334449 U3 Pa3INYHbIX
OTpaciell 3HaHUH U PeabHON KU3HU

[Mpumenenue qpobeit 1 MPOLIEHTOB IJIs
peLIeHNs IPUKIAJHBIX 3a4a4 U3 Pa3INYHbIX
oTpaciiedl 3HaHUH U peaibHOU KU3HU

HencTBuTenbHble ynucna. PanimoHanbHbie U
HMppalUOHaJIbHbIE YUCTA

Apudmernueckue oneparum ¢
I[eflCTBI/ITeJIbeIMH qucjaMu

[TpubamkéHHbIe BBIUUCICHUS, TPaBUIIa
OKPYIJIEHMS], IPUKUIKA U OLICHKA
pe3yJibTaTa BhIUUCIEHUN




TO)KI[GCTBa U TOXKXIACCTBCHHBIC

9
npeobpazoBaHus
10 VYpaBHEHUE, KOPEHb YPAaBHEHUS
11 HepaBeHcTBO, pelieHre HEpaBeHCTBA
12 Merton UHTEPBAJIOB
13 Pemenne nenbix U ApoOHO-PALIHOHATBHBIX
YPaBHEHUIN U HEPABEHCTB
KonTponbHast padora no Teme "MHOkecTBa
14 PALMOHAJIBHBIX U AEUCTBUTEIbHBIX YUCE.
PannonanbHble ypaBHEHHs] U HEPaBEHCTB"
15 OyHKIWsI, COcoOb! 3a0aHus (PYHKIIHH.
Bsanmuo obpatable QyHKINH
I'paduk Gynakmum. O6nacTe onpeneneHus u
16 MHO’KECTBO 3HaueHul ¢pyHkuu. Hymu
¢ynkumu. [IpoMekyTKH 3HAKOIIOCTOSIHCTBA
17 UéTHble 11 HeUETHBIE PYHKLIUU
CreneHs C LIeJbIM [TOKa3aTeNeM.
18 CrangapTtHasi popma 3amucu
NEUCTBUTEILHOIO YHCIIA
Ucnonp3oanne noaxonsmei Gopmbl
19 3amMCH JeNCTBUTENbHBIX YUCET ISl
pelleHus NPakTUIeCKUX 3aaa4 U
MpeCTaBJIeHUs JaHHbBIX
CrenenHast QyHKLUS C HATYPAJIbHBIM U
20 LesbIM nokasartenem. E€ colicTsa u
rpaduk
1 Apudmernueckuii KOpeHb HATYPaTbHON

CTCIICHU




Apudmernueckuii KOpeHb HATYPaTbHON

22
CTENeHU

3 CaoticTBa apu)METUIECKOTO KOPHS
HATypaJbHOHN CTEIEHU

iy CaoticTBa apu)METUIECKOTO KOPHS
HATypaJbHOHN CTEIEHU

25 CaoticTBa apu)METUIECKOTO KOPHS
HATypaJbHOHN CTEIEHU

2% JeiicTBust ¢ apupMETHUECKUMHI KOPHAMHU
N—OW CTeneHu

27 HeiicTBust ¢ apupMETHUECKUMHI KOPHAMHU
N—OW CTeneHu

28 HeiicTBust ¢ apupMETHUECKUMHI KOPHAMHU
N—OW CTeneHu

29 JeiicTBust ¢ apupMETHUECKUMHI KOPHAMHU
N—OW CTeneHu

30 JeiicTBust ¢ apupMeTHUECKUMHI KOPHAMHU
N—OW CTeneHn

31 Pemenne nppanuoHanbHbIX YPABHEHUN U
HEPaBEHCTB

1 Pemenne nppanuoHanbHbIX YPAaBHEHUN U
HEPaBEHCTB

13 Pemenne nppanuoHanbHbIX YPAaBHEHUN U
HEPAaBEHCTB

34 Pemenne nppanuoHanbHbIX YPABHEHHUN U
HEPAaBEHCTB

35 Pemenne nppanuoHanbHbIX YPAaBHEHUN U

HEPABEHCTB




36 CroiicTBa 1 rpaduk KOpHS N-Oi CTENEHU 1

37 CroiicTBa 1 rpaduk KOpHS N-Oi CTENEHU 1
KonTponpHast pabora mo teme

13 " ApnupmMeTnyecKkuii KOpeHb N—OH CTETIECHH. |
HppaunoHanbHble ypaBHEHUS U
HepaBeHCcTBa"

39 CuHycC, KOCUHYC U TAHT'€HC YUCJIOBOTO |
apryMeHTa

40 CuHycC, KOCUHYC U TAaHT'€HC YUCJIOBOTO |
apryMeHTa

A1 ApKCUHYC, apKKOCHHYC U apKTaHI€HC |
YHCJIOBOTO apryMeHTa

4 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC |
YHCJIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

43 onpeneaeHne TPUrOHOMETPUUYECKHUX 1
(YHKUMH YUCIOBOrO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

44 onpeneaeHne TPUrOHOMETPUUYECKHUX 1
(YHKUMH YHUCIOBOrO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

47 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

48 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

49 [Ipeobpa3oBanne TPUTOHOMETPHUECKUX !
BBIPAKEHUN

50 [Ipeobpa3oBanne TPUTOHOMETPHUECKUX !

BBIPAKEHUN




[IpeoOpazoBaHue TPUTOHOMETPHUECKUX

51 . 1
BBIPaXXKEHU
5 [IpeobpasoBanne TPUTOHOMETPHUUECKUX !
BBIPAKEHHUN
53 [IpeobpasoBanne TPUTOHOMETPHUECKUX !
BBIPAKEHHUN
54 Pemenrie TpUroHOMETPUYECKUX YPABHEHUIN 1
55 Pemenne TpUroHOMETPUYECKUX YPABHEHUN 1
56 Pemenne TpUroHOMETPUYECKUX YPABHEHUN 1
57 Pemenre TpUroHOMETPUYECKUX YPABHEHUN 1
58 Pemenre TpUroHOMETPUYECKUX YPABHEHUM 1
59 Pemenre TpUroHOMETPUYECKUX YPABHEHUM 1
KonTponpHas padora mo teme "®@opmMyJibl
60 TpuroHoMeTpuu. Tpuronomerpuieckue 1
ypaBHeHus"
IocnenosaTenbHOCTH, CIIOCOOBI 3aJaHNS
61 MOCJIENOBATENBHOCTEN. MOHOTOHHBIE 1
MOCJIEAOBATENBHOCTH
Apudmernueckas 1 reoMeTpuIecKas
2 nporpeccun. Mcnonb30Banne nporpeccuu |
IUTsl peLIEHUs] PeabHBIX 3a7a4
MIPUKJIAAHOTO Xapakrepa
beckoHeuHO yObIBaroIasi reoMeTpudecKast
63 nporpeccusi. CymMma O€CKOHEUHO 1
yObIBarOIel reOMETPUIECKON POTPEeCCHH
64 DopMya CIOKHBIX TPOLIEHTOB 1
65 DopMya CIOKHBIX TPOLIEHTOB 1




O0001eHue, cUCTEMATH3ALMS 3HAHHI 32

66 Kypc anreOpbl U Haval MaTeMaTHIECKOTO 1
aHammsa 10 knacca
67 Urorosast KOHTpOJbHAsA paboTa 1
00001eHue, cUCTEMATH3ALMS 3HAHHI 32
68 Kypc anreOpbl U Haval MaTeMaTHIECKOTO 1
aHammsa 10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTeMaTHYECKOTO aHAJIN3a, FTEOMETPHUSL.
Anre0Opa u Havajia Mmaremaruueckoro anaiamusa, 10-11 kmaccsl/ Anumos LA,
Konsrun FO.M., TkaueBa M.B. u apyrue, AKIIMOHEPHOE OOLIECTRO
«HznarensctBo «IIpocsereHue»

Anre0Opa u Havajia Mmaremaruyeckoro anaiansa/ Anumos I A. Konsrun FO.M.,

Tkauea M.B./AxumonepHoe o0iecto "MUznarensctBo [IpocBemenus. "

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
Anre0Opa u Havaja Mmaremarudeckoro anannsa/ Anumos I A. Konsrun FO.M.,

TrkaueBa M.B./AkumonepHoe oduiectBo "M3narensctBo [IpocBemenus."

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



