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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yue6HOro Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO
aHayn3a» 0a30BOro ypoBHs 1 oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeiepaibHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpasoBanus. Peanmuzanus mporpaMMbl OOECIIEUMBAET OBJIAJICHUE KIIHOYEBBIMU
KOMIIETEHIIUSIMH, COCTABJIIOIIMMU OCHOBY JJISi CAaMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U TMO3HABATEIBLHOTO
Pa3BUTHS JINYHOCTH O0YYaFOIIHUXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTreMaTHUYECKOTO aHAIIU3a» SIBISAETCS OAHUM W3
HanOoJIee 3HAYMMBIX B IPOTPaMMe CTapIlei MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH oO0ecIeuynBaeT MHCTPYMEHTAJIbHYIO 0a3y [JIsi M3y4YeHHUsS BCEX E€CTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (OPMHUPYET JOTHUUECKOE M aOCTpaKTHOE
MBIIIJICHAE YYaIluXxcs Ha YpPOBHE, HEOOXOAWMMOM IS OCBOCHHS KYpPCOB
uH(OpMaATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax 1aHHOTO Kypca
y4aluecs OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HayKku, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTHUUEeCKOH (hopme.

Kypc anrebpsl 1 Hagasn MaTeMaTUYECKOTO aHAIHM3a 3aKJIabIBACT OCHOBY JJIS
YCTEIIHOTO OBJAJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJh30BaTh WX B TOBCEIHEBHOW KM3HHU. B TOXe Bpems OBIaIcHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJIh30BaTh 0000IIEHNEe U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Hauajdl MaTEeMaTHYeCKOrO aHalli3a B CTapIleil IIKOJIe Yydalluecs
MOJIYYAIOT HOBBIM OIBIT PEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEILHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTICH pealbHbIX CUTYyalluii M WHTEpIpEeTaruu
MOJIYYCHHBIX ~ PEIICHUHM, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAFOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obmamaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak 4yepe3 y4eOHbId MaTepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO



HAYYHOTO MHPOBO33pPEHUS, TaK W dYepe3 crneuuduxky ydeOHON AedaTenbHOCTH,
TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHLIEHTPalMy BHUMAaHHs U OTBETCTBEHHOCTH 32 ITOJIYYEHHBIN pE3yNbTar.

B ocHoBe MeToauku 00yueHHs anredpe U HauajlaM MaTeMaTU4eCKOro aHaJIn3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

CtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYEeCKOTO aHAIN3a» BKIIIOYAET
CIIEYIOLIUE COJIEPKATEIBHO-METOANYECKUE JIMHUKA: «YHcna M BBIYHUCICHUSY,
«PyHK1UY U rpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Havyana maTemaTnueckoro
aHanu3a», « MHOXeCTBa U JIOTUKa». Bce OCHOBHBIE COAECPKATENBHO-METOAUNYECKNE
JUHUM W3Y4aroTCs Ha MPOTSHKEHHHM JABYX JIET OOy4YeHUsT B CTaplled IIKOJIE,
€CTECTBEHHO JIOIOJIHASA APYT IPYyra U MOCTEIIEHHO HACHIIAsACh HOBBIMM TEMAMU U
paznenamu. JlaHHBINA Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEAMHSET B
cebe coaep)KaHWE HECKOJNbKUX  MAaTeMaTH4YeCKMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMATUUECKUIM aHAIU3, TEOPUsI MHOKECTB U Ap. [Io mepe Toro
KAaK y4allluecs OBJIAJIEBAIOT BCE 0oJiee MIMPOKUM MATEMATHUYECKUM aIllapaToM, Yy
HUX TIOCJIEOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCA YMEHHE CTPOMUTh
MaTEeMaTUYECKYIO MOJIEINIb PEAIbHOW CUTYalluH, IPUMEHATh 3HaHUs, [IOJIyYCHHBIE B
Kypce «Anrebpa ¥ Hadajga MaTEMaTHMYECKOrO aHaiu3a», [UIsl pEeLIeHUs
CaMOCTOATENBHO  CPOPMYJIMPOBAHHON MaTeMaTHYEeCKOM 3adadd, a 3aTeM
WHTEPIIPETUPOBATH MMOJTYyUYCHHBIN PE3yJIbTaT.

CopnepxarenpHO-MeTOANMYECKasl JIMHUAA «UMCia M BBIYMCIICHHS 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAa4yaTO B OCHOBHOW mIKojie. B crapimedt mikoiae oco0oe BHUMaHUE YIESeTCs
(OpMHPOBAHUIO TPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu  JIEWCTBUTENIBHOIO YHCIA, YMEHUE
pPAaUMOHAIBHO BBINIOJIHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydaromuecss MOIY4YalOT HaBBIKM MPUOIMKEHHBIX BBIYMCICHUH,
BBINIOJIHEHUS JIEUCTBHM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJIApTHOW (opme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA TMPOTSIKEHHH BCETO
oOyueHusi B CTaplIed MIKOJIe, TOCKOJBbKY B KaXJOM paszzesie MNporpamMMbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOLIMX 3ajad. OOydaromuecs OBIIAJEBAIOT
pa3MYHBIMM METOJAMU PELICHMS ULEJbIX, PAlHOHAIBHBIX, HWPPALUOHAJIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [lomyueHHble yMEHUS HCTIOJIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHUH MPUKIAJHBIX 3a/Jad W 3a1ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
collepKaTelibHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOopMUpOBaHUE yMEHUI



BBIMIOJHATh pacuy€Tbl 1Mo ¢opMynaM, Mpeodpa3oBaHUs UENbIX, PAIMOHAIbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBILIUICHUST ydamuxcs, (HOPMHUPYIOTCSI HAaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBl I PEUICHUS MPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUAA «DyHKIMM W TpaQuKA» TECHO
NEPEIIETACTCS C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
IIOCJIEIOBATEIBHOCTD NU3YUEHUS MaTepraia. M3ydyeHne CTeneHHoM, TOKa3aTeJIbHOM,
Jorapu(pmMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, X CBOICTB U IpauKOB,
UCIOJIb30BaHUE (DYHKIMI I pelieHus 3aia4d U3 JPYruxX y4eOHbIX MPEAMETOB U
peanbHOW >KM3HM TECHO CBS3aHO KaK C MAaTeMaTUYECKUM AHAIU30M, TaK U C
pElIeHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM OoJbllIOE BHUMAHHUE YAEIAETCA
(bopMHUpPOBaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTH MEXKITY Pa3IMUYHBIMU
BEIIMYMHAMH, HCCJIEAOBATh TOJNYYCHHbIC (DYHKIUU, CTPOUTh UX Tpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HA PA3BUTUE YMEHHUUN U HaBBIKOB,
MO3BOJISIOLIMX BBIPAXKATh 3aBUCUMOCTH MEXK]ly BEJIMYMHAMU B pa3InyHON popme:
aHAIMTUYECKOW, Tpaduuecko U cloBecHOW. Ero wu3yueHue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1H, UCIIOJIb30BAHUIO aHATIOTHH.

ConepxarenpHasg nuHus «Havama maremMaTHdeckoro aHaamsa» IO3BOJIAET
CYLECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaAK U MPUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEI0BAaTh U
CTpOUTH rpaduku GyHKIIUH, OIPEIETATH UX HANOOJIBIITNE U HAUMEHbIIINE 3HAYCHUS,
BBIYMCIIATH TUIOMAAU QUIyp U OOBEMBI TEN, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporeccoB. JlaHHas conepaTeiabHasl JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
MOCTPOEHUSI MaTeMaTHYECKUX MOJENIed peabHbIX CHUTYallWi, HaXO0XICHUS
HaWJIy4ylIero PemieHus] B MPUKIAIHBIX, B TOM YHCIIE COUUAIBbHO-3KOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTEeMaTHUECKOrO aHallu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(bopMHpPOBaHUIO YMEHUI paclo3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTUKU B HayKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJibTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTHUSI MAaTEMATUKU KaK HayKH, U UX aBTOpaXx.

CopepkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
MOCBSILIIEHA  3JIEMEHTaM  TEOpUHM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE



MIPEICTABICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaT€MAaTHKU M MpeaiaratoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €&
IPUJIO’)KEHUHN, OHU CBS3BIBAIOT pPa3HbIE MATEMAaTUYECKUE JUCLUIUIMHBI B €AUHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKH W HCIIONb30BAaTh €ro s
BBIPAKEHHSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hayama MaTeMAaTHUYECKOTO aHAIN3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaT€MaTUYECKOTO  MOJEIMPOBAHUS, KOTOpPbIE IPU3BaHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUH, UCCIIETOBaHMS
ITUX MOJEJIEH C NMOMOULIBIO ammapara aiareOpbl U MaTeMAaTHYECKOTO aHalau3a U
WHTEPHPETALUN OJYYEHHBIX pe3yIbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXKIbIH U3
Pa3zIenoB MporpaMMel, HOCKOJIBKY BECh MaTEPHUAII Kypca IIUPOKO UCIIOJIb3YETCs IS
peuieHusl NpUKIaJHbIX 3anad. [Ipym pemeHun peasbHbIX NPAKTUYECKUX 3a1ad
ydalniyecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOIWUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIECCE U3YUEHHUs BCEX TeM Kypca «Airedpa M Hayaia
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha M3y4YeHUE Kypca aareOpbl U Hauajl MaTeMaTHYeCKOro aHaIn3a
Ha 0a30BOM yYpOBHE OTBOJUTCA 2 yaca B Hezento B 10 kiacce u 3 yaca B HEACINIO B
11 kmacce, Bcero 3a 1Ba roga ooy4yenus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciaa v BIYMCICHUA

PanmonaneHpie uymcia. OOBIKHOBEHHBIE U JECSATUYHBIE JPOOU, IMPOLIEHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUYeCKHe  OIlepaluu  C
palMOHAIBHBIMU YUCJIaMu, TpeoOpa30BaHus YHCIOBbIX BbIpaxkeHUi. [IpuMenenune
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAaHUU U pPEaJbHOM KU3HH.

JlelictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckre omnepauud € JEUCTBUTEIbHbBIMU yuciamu. [lpuOmmxennHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas  ¢opMa  3amucu
nefcTBUTENbHOrO  uMcna. Mcnonmp3oBaHue —moaxondmedl  (opMbl  3amMcu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelictBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OcCHOBHBIC
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHcTsa. Meton
WHTEPBAJIOB.

Pemenue uenbix U ApoOHO-pallMOHAIBHBIX YPAaBHEHUIN 1 HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUMN.

[IpruMeHeHnEe ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3aJlay U3 Pa3auvHbIX 001acTel HayKu U peaibHOW KU3HH.

DyHKIUHN U TPAPUKH

OyHkIus, crnocoObl 3amganHus (yukmuu. [paduk  ¢yHkimu. B3aumuo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qyskium.
[TpomexxyTku 3HAaKONOCTOSAHCTBA. UETHBIE U HEYETHBIE (DYHKIIMH.



Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TIoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-0i CTENEHHU.

Tpuronomerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMeHTa.

Hauaja MaTeMaTH4ecKOro aHajanu3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIE MTOCJICOBATEIILHOCTH.

Apudmernueckass U reoMeTpuueckas mporpeccur. beckoHeuHo yObIBaroras
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VcCronp30BaHWE MPOTPECCUU A
pEIICHUS PEalIbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHOX€eCTBO, olepald HajJ MHOXecTBaMu. Jlumarpammsl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g ONUCAaHUS PeaIbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX yYeOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KVIACC

Yucnaa v BIYMCICHUA

HarypansHnbie u nensie yncina. [Ipu3Haku 1eIMMOCTH HEITbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHMU.

Jlorapudm yucna. JleciTuuHbIE U HATYypPaJIbHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTApU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
MTOKA3aTEIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbI TMHEWHBIX YpaBHEHHI. PellleHne NpUKIagHbIX 33a/1a4 C OMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U pEeaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH



®yuknus. [lepuoanueckue Gpynkumu. [IpoMexyTKn MOHOTOHHOCTH (DYHKIUH.
Makcumymbl 1 MUHHUMYMBI (yHKIMH. HambGomblnee u HauMeHbIlee 3HAUYCHUE
(YHKIIMM HAa IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPaPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanne rpadukoB GYHKITUN ISl PEIICHUS YPAaBHCHUA W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I8 HCCIENOBAaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHaJIM3a

HenpepriBable GyHKIIMU. MeTOT THTEPBAJIOB JUIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpuyeckuii ©  QU3NYECKUH  CMBICI
ITPOU3BOTHOM.

[IpousBoaHble  3JM€MEHTAapHBIX  QyHKIUA.  DopMynbl  HAXOXKICHHS
MIPOU3BOJAHON CYMMBI, IPOU3BEECHUS U YACTHOTO (PYHKIUH.

[TpuMmeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKIIMII HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus1 QyHKIMN Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElEHUs B
INPUKIIAIHBIX 3aja4yaxX, I ONPENENICHUs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid u (usmyeckuid cmbicia. Bbeluucnenue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOro mpeamera «Marematuka» JOJDKHO 00€cCIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111er0 00pa30BaHUsl CICAYIOMIMNX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOTro TMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['parxtaHCKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIMUA O0YYAIOIIETrOCsl KaK aKTUBHOTO
W OTBETCTBEHHOIO 4YJ€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUW B JIPYTUX HayKaxX, TEXHOJOTrusX, cpepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TIOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUUBOTO OYayIIETO.

DCTeTU4eCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIJIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHE 3HaHUS B
WHTEpecax 30poBOro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, peryJisipHas Pu3nyeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.
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TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOHS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MaTEMaTHYECKON HapaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpooJieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHUM JJIsl pelleHUs 3a/ad B
00J1acTH OKpY>KaIoIeH Cpe/ibl, INTAHUPOBAHMSI TOCTYIIKOB U OLEHKU X BO3MOXHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

C()OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAayKM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTeMaTHUeCKON HayKH Kak c(epbl UYeTOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U HCCIENOBATENbCKYIO JEATEIbHOCTD
WHUBUIyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpPaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCco8 o0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJcanwe2o  Mupa,  NpuMeHeHue  JIO2UYeCKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeMCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX

O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs]  TOHSATUN; YCTAaHABIMBATh CYIIECTBEHHBIM  MPU3HAK
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KJIacCU(UKALMU, OCHOBAHUA M1 OOOOIICHHWS W CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYKJCHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBIIITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
OPOTUBOpEYMs] B (pakTaxX, [aHHBIX, HAOJIOJECHUSAX U YTBEPKACHUSX;
npejiaraTb KpUTEPUH AJIs BBISBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNIA;
JIeNIaTh BBIBOJABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh Croco0 pernieHus yuyeOHOM 3aauu (CpaBHHUBATh HECKOJBKO
BApPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASAIUMNH C Y4ETOM
CaMOCTOSITENILHO BbIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICA0BATCIbCKHUC I[CfICTBHiI:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUA MHCTPYMEHT MO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUUE, MNpodIeMy,
yCTaHaBIMBaTh HMCKOMOE M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJIECHMS, TMPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOKHOE pPAa3BUTHE MpOLIECCa, a TAKXKE BbIIBUTATh
IPEIOJIOKEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

PaGoTa ¢ undopmarnueii:

BBISABJIATH AeOUIMTHI UHPOPMAIUHU, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETa Ha
BOIIPOC U JIJI PEIICHUA 3a]1a4u;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUIOB B (POPM MIPENCTABICHNUS,
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e CTPYKTYypUpPOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3IMYHBIX PopMmax,
WLTIOCTPUPOBATH TpadUvecKH;

e OIICHUBATH HaIEKHOCTD UHPOpMAITIH 1o CaMOCTOSITEIIEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneuusaom

copMUpPOBaAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUWUXCHL.

Ob61enue:

e BOCHPUHUMATH U (DOPMYITHPOBATH CY)KIICHHUS B COOTBETCTBHH C YCIOBUSIMH
U [IeTISIMU OOIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M MHUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHHUS
3a7a4i, KOMMEHTHPOBATh MOTYUYEHHBINA PE3YyIIbTAT;

e B X0J€ 00CYXJeHHs 3a7]aBaTh BOIPOCHI IO CYILIECTBY OOCYKIaeMON TEMBI,
poOJIeMBbI, perIacMoi 3a/1auu, BEICKa3bIBaTh UJEH, HAIICJICHHBIC HAa TTOUCK
pEIICHUS; COMOCTABISITh CBOM CYXICHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHAlIora, OOHApYXHBATh Pa3U4Me U CXOJCTBO TO3WIIUN; B
KOppEKTHOH Popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMpPEACTABIATh  PE3yJbTAaThl  PEHICHUS  3aJladyd,  HKCIIEPUMEHTa,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOATEILHO BEIOMPATH (POPMAT BHICTYIUICHUS
C YYETOM 3aJa4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

e TIOHWMATh U UCTIOJIH30BATh MIPEUMYIIIECTBA KOMAaHIHON U MHAUBUIYaTbHON
paboThl MpHU penieHuu Y4eOHBIX 3a/lay; MPUHUMATH I1€Jb COBMECTHOMN
JESTENIbHOCTH, IUIAHUPOBATh  OPraHU3aldi0 COBMECTHOM  paboThI,
pacmpenensaTh BHIbI paboT, JOrOBapuBaTHCS, OOCYKIATh TPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

e YYacTBOBATh B IPYMNIOBBIX (popmax paboThl (00CYXIeHMs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaJga B OOMMIA MPOAYKT TO KPUTEPUSM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vhusepcanvuvie pecynsamugnuie deticmausi, obecneuusaron Gopmuposatue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBIISITh TIJIaH, AITOPUTM PELICHUS 33aJ]a4H, BBIOUPATh CIIOCO0 PEIICHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:
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e BJIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEPLIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIBTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IPOLIEcca U pe3ysibTara
peLIeHNs MaTEMAaTUIECKOM 3a/1a4u;

e MPEABUAECTH TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPU PELICHUH 3a1a4H,
BHOCHTbh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUAM, OOBSCHSTH
IIPUYUHBI JTOCTH)KEHMS WIM HENOCTHXKECHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAWUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOTro Kypca «Anredpa v Havajla MaTeMaTHYECKOTO aHaJIu3ay
Ha YPOBHE CPEIHEr0o OO0Iero oOpa3oBaHUs JOKHO OOCCIEYMBATH JOCTHIKEHUE
CICAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOB, MPOIICHTHI.

Bomonusate  apudmernyeckue — omepauud € palUMOHANBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIYUCICHUS, UCTIOb3YS MPaBUia OKPYTIEHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BBIYMCICHHMN.

OnepupoBarh MOHATUSAMHU: CTENEHb C LEJBIM IOKa3aTesieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITI0JIB30BaTh MOAXOAANIYIO (hOpMY 3aMKCU NEUCTBUTENBHBIX YMCEN AJIS PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKUIHU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;



14

BrinonHaTh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUNW U PEIIATh
TPUTOHOMETPUYECKUE YPAaBHECHUSI.

BoinonHATh mpeoOpa3oBaHUs IENbIX, PAIMOHAIBHBIX W HpPPalMOHATBHBIX
BBIPKEHUI U PelllaTh OCHOBHBIE THUIIBI LIEIBIX, PALIMOHATBHBIX U UPPALMOHATBHBIX
YPaBHEHUW U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U1 HEPABCHCTBA JJI PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTel HaAyKHU U PEaIbHOU KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKe alreOpbl, COCTaBIATH
BBIDOKEHUS, YypaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICIU C UCIIOJIb30BAHUEM amapara aireopsi.

@OyHkuuu U rpapuku

OnepupoBaTh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aaHusi (PyHKIIUU, 00JacTh
OTIpEJICICHUs] M MHOXKECTBO 3HaueHM (yHKIuuU, Tpaduk GyHKIUHA, B3AUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTh (DYHKIMU, HYJIU (PYHKIIUH,
IPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMMA 715 pelieHUs] ypaBHEHUH.

Crpouth W unuTaTh rpaduku TUHEHHON (PYHKIUU, KBAAPATUYHON (DYHKIINH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonw3oBath rpadukd (QyHKIME IS UCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3aJlad U3 JPYTHX y4eOHBIX MPEIMETOB U PealbHOMN
YKU3HH; BBIpaXaTh (HOpMYJIaMU 3aBUCUMOCTH MEX]y BETMUMHAMH.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSMHU: MOCJIENAOBATEIBLHOCTh, apudmMeTHueckas M
reOMeTpUYECKas MPOrpecCcuu.

OnepupoBaTh TMOHATUAMH: OECKOHEUHO YOBIBaIOIIasgs T'e€OMETpUYECKast
porpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIICH reOMETPHUECKOM MPOTPECCHUHU.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI IJIs1 PEIICHHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, ONEPALIMU HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis OMMCAHUS PEabHBIX
MIPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

OnepupoBaTb  MHOHSTHUSAMH: OmnpeleneHre,  Teopema,  CIEIACTBHUE,
JI0Ka3aTeJIbCTBO.

11 KUIACC
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Yuciaa v BBIYMCICHUA

OnepupoBaTh IOHATUSAMM: HATypaldbHOE, LEJIOE YHCIO; WCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIICHD C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMHU: JIOrapupM uuciaa, AECCITUYHBIE U HATypajlbHbIC
Jorapu(pMBbI.

YpaBHeHMS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
OIEPUPOBATH MOHATUSAMM: IIOKA3aTEIbHOE YpPAaBHECHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIBbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoIlonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpPXNAIIMX JOTrapudMBbl;
OIepUpPOBATh NOHATHUAMU: JOrapu(pMUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUIN U HEPABEHCTB.

HaxoauTe perieHus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHUCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MognenupoBaTh peaibHble CHUTyalldd Ha S3bIK€ anreOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHUIO 3aJayd,
MCCJIEI0BATh MOCTPOEHHBIE MOJIEIH C UCMOJIB30BAHUEM amiapara aiareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKHM OJKCTpemMyma (yHKIMU, HauOosblliee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCHOJIb30BaTh HUX IS
UCCIEeI0BaHNS (PYHKIMU, 3aJJaHHOUN rpauKOM.

OnepupoBath MOHATUAMM: TpadUKH TMOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIb30BaTh JJIsl PELICHUsS] YPAaBHEHNUN U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM TJIOCKOCTH TpadUKy JIMHEWHBIX YPaBHEHUN U
MCIIOJIb30BaTh UX I PELICHUS] CUCTEMBI JIMHENHBIX YPABHEHU .

Hcnonp3oBath rpaduku (QYHKUMA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hayana MaTeMaTH4eCKOro aHajam3a
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OmnepupoBaTh MOHSATUSAMHU: HENPEPBIBHAST (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUI CMBICI MPOU3BOIHOM TSl PEeIICHUS
3a1ay.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCIIATH IPOU3BOHBIE
CYMMBI, TPOU3BEIAEHUS, YACTHOTO (DYHKIIUI.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIENOBaHUS (GYHKIIMHM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIECIOBAHUS K IOCTPOEHUIO TPaUKOB.

Hcronb30BaTh MPOU3BOAHYIO Ul HAXOXKICHHS HAWIYYIIErO PpELICHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATHSAMHU: [E€pBOOOpa3HAasT W  HHTErpall; MOHHUMATH
F€OMETPUYECKUIA U (PU3NYECKU CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hble 3JIeMEHTapHbBIX (YHKIIUI; BBIYUCISATH HHTErpal IO
dbopmyne Herorona—JletiOHuia.

Pemare mpukiianHele 3aJadd, B TOM YHUCIE COLUAIBHO-3KOHOMHYECKOIO
(bu3MYEeCcKOro xapakrepa, CpeJICTBaMU MATEMATHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3ieioB U TeM KosuyecTBo 4acoB DJIeKTPOHHbIE
n/n NMPOrpaMMabl Bcero Kontpoabnbie | Ilpaktuueckue | (uudposbie)
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
1 MHOxecTBa paluOHAIBHBIX U 14 1 bubmumorexa [IOK
JIEUCTBUTEILHEIX uncel. PaimoHansHEIE https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABCHCTBA
2 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bu6mmoreka [IOK
IIOKa3aTeJIeM https://m.edsoo.ru/1568aba3
3 ApudpmeTnueckuiit KopeHb N—0W CTEIEHH. 18 1 bubnnorexa [HOK
WppannoHanbHble ypaBHEHHS M HEPABEHCTBA https://m.edso00.ru/1568aba3
4 DopmyIbl 22 1 bubnnorexa [HOK
TPUTrOHOMETPHUU. TpUTOHOMETPUYECKHE https://m.edso00.ru/1568aba3
ypaBHECHUS
5 [TocnenoBaTeIbHOCTH U IPOTPECCHH 5 bubnnoreka [JOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bu6mmoreka [JOK
3HAHUN https://m.edso0o.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0
I[TPOTPAMME




18

11 KUIIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJsunyecTBo 4acoB DJIeKTPOHHbIE
n/n MPOrpaMMbI Bcero KonTpoabubie | IIpakTuueckue | (uudposbie)
padoTshI padoThI o0pasoBare/ibHbIEC
pecypchbl
1 CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM. 12 Bu6muotexa [JOK
[TokazarensHast pynkus. [TokazaTenpHbIe https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
2 Jlorapudmuueckas GyHKIHUS. 12 1 bubnnorexa [JOK
Jlorapudmuyueckue ypaBHEHHS U https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
3 Tpuronomerpuyeckue GyHKIHHA U UX 9 bubmmoreka [JOK
rpaduku. TpuroHomeTprudecKue https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
4 [IpousBoHas. [IpumeneHre mpou3BOIHOM 24 1 bubnnorexa [JOK
https://m.edsoo.ru/f11c4afd
5 WHTerpan n ero npuMeHeHus 9 bubmuoreka [IOK
https://m.edsoo.ru/f11c4afd
6 Cucrembl ypaBHEHUH 12 1 bubnuotexa [JOK
https://m.edsoo.ru/f11c4afd
7 HatypanbHble u ensle uncia 6 bubmuoreka [IOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 2 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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