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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHMs, C Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NOPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETECHIIMSIMHA, COCTABJISTFOIIMMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECIeYMBAECT HWHCTPYMEHTAIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JOTHYECKOE H
a0CTpaKTHOE MBIIUICHHUE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HWH(GOpPMATHKH, OOIECTBO3HAHMS, HCTOpPUHU, CJOBecHocTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAQJICBAIOT YHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOU
HayKH, KOTopas (opMyIupyeT CBOU JOCTHKECHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX IMU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHUYECKHM CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHUSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETU3aInio, abCTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHalW3a B CTapiledl IIKoJe ydaruecs
MOJIYYatOT HOBBIM ONBIT pEIIEHUS MPUKIAAHBIX 3a/lad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeNIed pPEabHBIX CHUTyalluid W WHTEpIpeTaluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAOIIMMUCS
MaTEeMaTHYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

Kypc obnagaeT 3HAYMTEIHHBIM BOCHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIM
peanu3yeTcs Kak 4yepe3 y4eOHbI Marepuaj, CIocOOCTBYIOUMUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaKk W dYepe3 crnenuduky ydeOHOW AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOIOJKUTEIBHON
KOHIICHTPAIIM BHUMAaHUSA U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3YNbTAT.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaJIM3a JIKUT AeATEIbHOCTHBINA NPUHIIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYEeCKOTO aHAIM3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUUECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dynkuuu  u - rpaduku», «YpaBHEHUST U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKoro aHainmsa», «MHoxkecTBa U JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOydeHusl B CTaplleil IIKoJie, €CTECTBEHHO IOMOJHSS IPYT APyra M MOCTENEHHO
HACBIIAsCh HOBBIMM TE€MaMH M  pasaenaMu. JlaHHBII Kypc  SIBISETCS
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B ce0e coiepKaHhUe HECKOJbKUX
MaTEMaTUYECKUX JUCIUIUIMH: are0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX MOCIEI0BaTeNIbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJIEIb PEaJbHOU
CUTyallud, NpPUMEHATb 3HAHUS, MOJIyYeHHble B Kypce «Anredpa W Hayana
MaTEMaTUYECKOI0 aHaJIU3ay, JJIsl PEUIEHUS] CAMOCTOSITENBHO CHOPMYITUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTEM UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3YNbTAT.

CopepxarenpbHO-MeTOAUYECKasl JIMHUAA «YUucina M BBIYMCICHHS 3aBEpLIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BAaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM mikojie. B crapmell mikosie ocoboe BHUMAHHUE YACISIETCS
(GOpPMHPOBAaHUIO TMPOYHBIX BBIYMCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEUCTBUTENIBHOIO YHCIA, YMEHUE
pPaUMOHAIBHO BBINIOJIHATh JCHCTBHUS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommecss MOIY4YalOT HAaBBIKM NPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEUCTBUIM C YKCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (dopmMme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BHIPAXKEHHIM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHWH BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasjeie MporpamMmbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJIAMHU PELIECHUSI LEJbIX, PAlMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUYECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loiydeHHbIE yMEHUS UCIIOJIB3YIOTCS ITPU UCCIIEOBAaHNN
(GYHKIMI C MOMOIIbIO MPOU3BOJHON, PEIICHUU MPHUKIAAHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJ€HUE HauOONBIIMX W HaUMEHbIIMX 3HaYeHud QyHkauu. JlanHas
collep)KaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHIt
BBINIOJIHATh Pacy€Thl Mo ¢GopmysiaMm, NpeoOpa3zoBaHUsl UEJbIX, PALMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,



COJEpJKalMX CTENEHU U JorapupMmbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YydYalluxcsi, (OPMUPYIOTCS HABBIKM JE€TyKTHUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEN B BHJI€ PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM W TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTh U3Yy4YEeHUS MaTepHaIa. N3yuyenue CTEIIEHHO,
N0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUYECKUX (PYHKLNHN, NX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHus 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM O0ibllIOE BHUMaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENO0BAaTh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, IMO3BOJSIOIIMX BbIPAXKaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoi M ciaoBecHoOM. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopepxarenpHast nuHug «Hauana MareMaTHuecKoro aHaiau3a» MO3BOJSET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BATh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAesnsITh WX HauOOJbIINE U HAWUMEHBIIHNE
3HAYEHHUA, BBIYUCIATH IUIOMAAX QUIYyp U OOBEMBI TE, HAXOAUTh CKOPOCTH U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEIEH peanbHbIX CHTyaluH,
HAXOXKJEHUS HAWIy4dlIero PEIHIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHYECKHMX, 33a/Ja4ax. 3HAaKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaJIM3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIILIEHUS, (QOPMUPOBAHUIO YMEHHMH paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B Hayke, TEeXHUKEe U HUcKyccTBe. OOydamomuecs y3HAIOT O
BBIJAIOLIUXCSl pe3ysbTaTaxX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHO-MeToAnYecKas TMHUS «MHOXEeCTBa U JOTMKa» B OCHOBHOM
MOCBSILIIEHA  3JIEMEHTaM  TEOpUM  MHOXKECTB. TeOpeTHKO-MHOKECTBEHHbIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKW M MPEIJIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE NUCIUIUIMHBI B €IUHOE
uenoe. [loaToMy BakKHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOW MaTeMaTUKH M UCIOJb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrO aHANIM3a» IMPUCYTCTBYIOT
TaK)X€ OCHOBbl MaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE IPU3BAHBI
chOpMHPOBATH HABBIKK MTOCTPOCHUS MOJICIICH PeaTbHBIX CUTYAIlUi, UCCIICTOBAHMS
THX MOJEJIEd C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a u
MHTEpIIPETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3aJaHusl BIUIETCHBI B KaXKIbIA
13 pa3JeoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIMPOKO MCIOJIb3YETCS
JUISL pelleHusl MPUKIaaHbIX 3a4a4. [Ipyu pemeHnn peaibHbIX MPAaKTUYECKUX 3a7ad
y4yaluecs pa3BUBAIOT HaOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpraHM3yeTCsl B IMPOIECCe M3YyUEHUS BCEX TeM Kypca «Aurebpa u Haudamna
MaTeMaTUYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM miaHe Ha M3ydyeHHE Kypca ajreOpbl MU Hayajdl MaTeMaTHYe€CKOTO
aHanau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heneno B 10 kinacce u 3 yaca B
Hezenmo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 vacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonansabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApudpMeTHUecKHe  OIlepamuu  C
palMOHAIbHBIMU YK CIIAMU, IPE0Opa30BaHUs YUCIOBBIX BbipaxkeHul. [Ipumenenue
Ipo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEaJbHOM KU3HH.

JelicTBuTenbHble yucha. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIA.
Apudmernueckue ornepaudd € JIEeUCTBUTENbHbIMU yuciaamu. [lpuOnmxéHHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1menbiM  mokaszateneM. CranmaptHas Qopma  3amucu
JNeUcTBUTENB HOTO uucna. HMcmonp3oBanue monxonsmied GopMbl  3alucu
JICVCTBUTENBHBIX YHCEN Ui PEIICHUS NPAKTUYECKUX 3aJa4 U MPEICTABICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOW  crTemeHu.  JleMcTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATYpaJIbHON CTEIICHHU.

CuHyC, KOCHMHYC W TaHI'€HC YHCIOBOIO apryMeHTa. APKCHHYC, ApKKOCHHYC,
apKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbBIE TTPEOOpPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUA. HepaBEeHCTBO, pelIeHWE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue niensix v 1poOHO-paAIMOHATFHBIX YPAaBHEHU 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3aJad
W 3aJ1a4 U3 PA3IMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3aganus ¢GyHkuu. ['paduk dynknuu. B3aumHO
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpomexxyTku 3HAaKOTIOCTOSIHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS n-OW CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4eCcKOro aHajau3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIILHOCTEH.
MOHOTOHHBIE MMOCJICOBATEIILHOCTH.

Apudmernueckass 1 reoMeTpuueckas rmporpeccur. beckoHeuHo yObIBaroIias
reomeTpudeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. @opmyiia CIOXKHBIX NMPOLEHTOB. VMCronp30BaHWE MPOTPECCUU A
pEIICHUS PealIbHBIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHoskxecTBa U JIOTHKA

MHoOXeCTBO, olepaluu HajJ MHOXecTBamu. Jlmarpammbl Jilsiepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO armapara il OMUCAHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, IIPU PEILICHUH 3a]1a4 U3 IPYTUX yUeOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BbIYHCICHUS

HarypanbHbie 1 niensie yncia. [Ipu3Haku 1eIMMoCTy HeIbIX YHCElL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENIEHMU.

Jlorapudm yucna. JleciTuuHbIC U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpAXKEHUN, COAEpXKAILIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHI. PellleHne MpUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHU.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPaPUKHU

Oyuknus.  [lepuonuueckne  Gynkuuu. [IpomMexyTkM  MOHOTOHHOCTH
bynkun. MakcumyMbl 1 MUHUMYMbI (QyHKIuu. HauGomnblee u HauMeHblee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

TpuronomeTtpuyeckue QyHKINH, UX CBOMCTBA U IPaPUKH.

[ToxazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpapUKH.



Ncnons3oBanue rpadukoB GyHKIUN IS pEieHUs YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I8 HCCIENOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUM 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hayana MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIIMN. MeTOI MHTEPBAJIOB JUIs PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yakuuu. ['eomeTpuueckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  snemeHTapHBIX  GyHKIU.  DopMmynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHUI.

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBaHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxkxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIIY4dIlero peLIeHUs B
IPUKIIAIHBIX 3aja4yaxX, I OIPENENICHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (U3MYECKUid cmbIca. Bbeluucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «MaremaTtnka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsI CICAYIOMINX JIUYHOCTHBIX,
METaNpPeIMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOro TNpeaMeTra
«MareMaTuka» XapaKTepU3yIOTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHHIA,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIbI,
K HCIOJh30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIETo.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTUYECKHE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3AHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  MpodecCHOHANBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEeMAaTHICCKON HAIIPaBICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, TOHUMAHHEM BIIVSHHUS
COIMAJTBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM JJIsl pellleHus 3ajiady B
00JaCTH  OKpY)KAIOMICH Ccpepl, IUTAHUPOBAHUS IIOCTYIIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBHM ISl OKPYKAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAyKH W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTHYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, DTAaroB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESTEIBHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTePU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vnuueepcanvnvle  nosnasamenvuwvle  Oeticmeus,  obecnevyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarowe2o  Mupa,  NpuMeHeHue  J02UYecKux,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3oBrle norudyeckue AeMCTBUS:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTy MOHATHAMHU, (OPMYIHPOBATH
OTIpEJICTICHNs] ~ TOHSATUH; YCTAHABIIMBAaTh CYIIECTBEHHBIM  TPHU3HAK
Kiaccu(ukany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTIO aHAJIN3A;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (aKTaxX, JAaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM IS BBIABICHMS ~ 3aKOHOMEPHOCTEM M
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL;

BBIOMpATh CIOco0 penieHus ydyeOHOMl 3ajaun (CpaBHHUBATh HECKOJIBKO
BapMAaHTOB peELIeHMs, BbBIOMpaTh Haubosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

MCITI0JI30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT IMO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUnEe, MpodIeMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

POBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE INPOIECCa, a TaKKE BbIIBUIATH
IPEIOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATD J1ePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh  MHGOpPMAIMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUpPOBaTh UH(POpPMAIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(bOopMaLIH o CaMOCTOSITETILHO
chOPMYIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanonvie  KoMMyHuxamuenwle Oelicméus,  00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCAL.
OOurenue:

BOCIPUHUMATh M  (OPMYJIUpPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; SICHO, TOUHO, TPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYECHHBIN pPE3yJIbTaT;

B X0/ OOCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA IOUCK
pEUIeHHUs; CONOCTABIIATH CBOM CYXIECHHS C CYXACHUAMHU JPYTHX
YYaCTHHKOB JManora, OOHapy»uBaTh pa3jiMyue U CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  JKCIEPUMEHTAa,
UCCIIEJIOBaHMsSI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAaUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHONM U
WHUBUyaIbHON PabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 1€
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, paclpeAeaTh BUAbl paboT, 10roBapUBaThHCs, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJIE€HAMHU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJ]a B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.
Camoopranu3zanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peucHus C

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.
CaMOKOHTPOJIb:

BJIQ/ICTh HAaBBIKAMH TIO3HABaTENIbHOM peQuieKCMH KaK OCO3HaHUSA
COBEpPIIIAEMBIX JACHCTBHIA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQIETh CHOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOJIA Tpolecca u
pe3yJabTaTa pelieHnsl MaTeMaTHUYeCKON 3a1auH;



e TMpPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JTIOCTHXKECHHSI WIM HEJAOCTHXKECHUSI PE3ybTaTOB AESTEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CpPEIHET0o OO0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJICYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KVIACC

Yucsia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHSAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BoeIlonHATE  apuMETHYECKUE  ONepalud €  paldOHAIBHBIMH U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BomonusaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOJB3YS MpaBUiia OKPYTJICHHUS,
JienaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BBIYMCICHHMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amMcH JIEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3alKCU EHCTBUTENBHBIX YNCEN AJIS PEIICHUs
NPaKTUYECKUX 3a]1a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITI0JI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE
GyHKUHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BoimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUN W periaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BeimonusaTe npeoOpa3oBaHMs LEJbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  LENbIX, PAlMOHAJIBHBIX U
VppalMOHaIbHbBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELIEHUSI MATEMAaTHYECKUX 3a]1a4
W 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PealIbHOM KU3HU.



MonenupoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3a/Jadd, MCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QyHKIUH, 00JIaCTh
ONpEe/ENIEHUs] U MHOXECTBO 3HayeHWM (yHKuuu, rpaduk (QyHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKIUN A peICHUS] YpaBHEHHI.

CrtpouThk U unTaTh rpa@UKu JTUHEHHON (QYHKLIMH, KBaAPAaTUYHON (PyHKLIHUH,
CTEIEHHOMN (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM.

Hcnonw3oBath rpadukd (QyHKIME Ui UCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX YYEOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaXaTh (GOpMyJIaMH 3aBUCUMOCTU MEX/1y BEJIUUYUHAMM.

Havasa MmaTeMaTH4€CKOr0 aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKasT U
T€OMETPUYECKAsI IPOTPECCUU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs IE€OMETPUYECKas
rporpeccusi, CcyMMa 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUIECKON ITPOTPECCHH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

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

MHokecTBa M JIOTHKA

OnepupoBath NOHATUSMU: MHOXECTBO, OIIEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Juid  ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJad U3 JPYTUX y4eOHBIX
IPEIMETOB.

OnepupoBaTtb  MOHATUSMH: ONpeleNeHue,  Teopema,  CIEICTBHUE,
JI0Ka3aTeIbCTBO.

11 KUIACC

Yucjaa 1 BbIYUCJIEHUA

OnepupoBaTh MOHATUSIMHU: HATypaJIbHOE, LIEJIOE YHUCIO; HCIOIb30BaATh
MPU3HAKN JIEIMMOCTH IIEJIbIX YHUCEN, PA3JIOKCHUE YMCIIAa HA MPOCTHIE MHOXKUTEIN
JUTS pEIICHUS 3a]1a4.

OnepupoBaTh MOHATHUEM: CTETNIEHb C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUAMU: Jorapudm uuciia, AECATUYHBIE W HATypaJibHbIC
Jorapu(MsbI.



YpaBHeHUS U HEPABEHCTBA

[TpumeHaTh CBOMCTBA CTeNEHM i1 NpeoOpa3oBaHUs  BBIPAKEHUM;
OIIEpUPOBaTh TMOHATHUAMM: I0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX Jorapu(mel;
ONIEPUPOBATh MOHATUSAMU: JIOTAPU(PMHUUECKOE YPAaBHEHUE M HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEHHBIX YpPABHEHUN U €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKUX 3a4ad.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajlbHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKECHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBl II0 YCIIOBHIO 3a/a4H,
UCCJIEIOBATh MIOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM alIapara ajareopsbl.

DOyHKUMH U TPaPUKH

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYyHKUHUSA, TMPOMEKYTKU
MOHOTOHHOCTH (YHKIUHU, TOYKM OJKCTpeMyma (yHKIUMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCHOJb30BaTh WX IS
uCCienoBaHus (PYHKIUH, 3aJJaHHON rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (YHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM IMJIOCKOCTH TpadUKH JUHEHHBIX YpaBHEHUMN
Y MCIIOJIB30BAaTh UX JUISl PEILIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHU.

Wcnonp3oBarth rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4ecKOro aHajim3a

OmnepupoBaTh MOHATUSMU: HENpepbIBHAs (YHKIUS; MPOU3BOAHAS (QYHKIUY;
WCITOJIb30BATh TEOMETPUUYECKUIA M (PU3HMUECKHUI CMBICI POU3BOIHON ISl pEIICHUS
3a1ad.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUH, BEIYUCIIATH POU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (DYHKITUI.

Hcnonp30BaTh MPOU3BOIHYIO 7Sl UCCIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO IS HAXOXKACHUS HAWIYYLIErOo PEIICHUS B
MIPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MNOHATUSIMHU: T[EpBOOOpa3HAasi W  HUHTErpall; IMOHUMATH
reOMEeTPUUECKUN U GU3NYECKUI CMBICT UHTErpaa.



Haxoauts mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIUH; BBIYUCIATH WHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemarpe mpukiagHple 3a7a4d, B TOM YHCIIE COIMAIbHO-3KOHOMHYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Koutpoabupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHoecTBa pallMOHAJIBHBIX U
1 NEUCTBUTEILHBIX YHCEN. PalinoHaIbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
) @ynkuuu U rpaguku. CTeneHs ¢ 1elbIM 6
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 13 1
HppauroHanbHble ypaBHEHHS U HEPABEHCTBA
Dopmysl
4 TPUTOHOMETPUU. TpUroHOMETpUYECKHE 22 1
YpaBHEHUSA
5 [TocnenoBaTreabHOCTH ¥ IPOIPECCHH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 3 ]
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
CreneHsp ¢ palMOHaJIbHBIM [IOKA3aTENEM.
1 [TokazarenpHast pynkus. [TokazaTenpHbIe 12 1
yYpaBHEHUS U HEPaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBaA
Tpuronomerpudeckue GyHKIUU U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 IIpousBoaHas. [IpumeHneHne Mpou3BOIHON 24 1
5 NHTerpan n ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HatypanbHble u 1ienble uncia 6
8 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 13 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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