MHUHHUCTEPCTBO ITPOCBEINIEHUS POCCUMCKOMN ®EJNEPAIIUNA

Komurer 00pa3oBaHusi, HAYKHM U MOJIOAEKHOM MOJMTUKU Bosrorpaackoii od6s1actu
JenapraMmeHT no o0pa3oBanuio aAMuHucTpanun Boarorpaga
MOY CHI Ne 89

.D' n pe KTO p MoanucaHo UMdPoBON
noAnucbIo: AupekTop YTBEPXJIEHO

MOY CLL N@ moy curneso Jupexrop MOV CIII Ne 89
JlbiTaesa J1.B.
DN: cn=
89 Mo; Emﬂﬁf ggKTop JIerraesa JI.B.
ﬂ biITdéBa JlbiTaesa J1.B.,
email=schoolg9@volg [Ipukas Ne 7 ot «1» centsiops 2025 .

J-IB admin.ru, c=RU

PABOYAS ITPOTPAMMA
(ID 7539025)

y4eOHOro npeaMeTa «Ajredpa u HaYaIa MATEMATHYECKOr0 aHAJIN3Aa. YTJ1y0J1eHHbII
YPOBeHb»
nu1st ooydaroruxest 10 — 11 kimaccos

Bouarorpan 2025



INOACHUTEJIBHASA 3AIINCKA

Y4eOHbIii Kypc «Aurebpa W Hayala MaTEMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH OOEeCHeYrBaeT WHCTPYMEHTAIBHYIO 0a3y i H3Y4YCHHsS] BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBILIUICHUE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPyrux JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOyJaromiyecss OBJAQJICBAIOT  YHUBEPCATbHBIM  SI3BIKOM  COBPEMEHHOH HayKu, KOTopas
dbopMynupyeT CBOM JOCTHXKEHUSI B MaTeMaTU4YecKoi opme.

Y4eOHbIil Kypc anreOpbl M Hadal MAaTeMaTHYECKOTO aHalM3a 3aKJIaJIbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA PAa3BUTHS DKOHOMUKH W OOIICCTBEHHOW J>XW3HHU, IMO3BOJSICT OPUCHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BAaTh WX TS
JAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEJIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYECKOro aHaan3a
pa3BHBAcT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTB, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 0000IICHUE U
KOHKPETH3aIUIo, a0CTparupoBaHUE W aHAIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xome wm3ydenws ydeOHOro Kypca «AinreOpa W Hadajga MaTEMaTHUECKOTO aHAU3ay»
oOydarouecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJEICH PEaJIbHBIX CUTYyalluid, WHTEPIPETAIN TOTy4eHHBIX
pelIeHui, 3HAKOMSITCSI C TIPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHbII Kypc 00namgaeT 3HAUYMUTENbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBII
peanm3yeTcsi Kak uepe3 Y4eOHBIM Marepuall, CIocOOCTBYIOMUM (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crnenupuky yd4eOHOM  AesITeNbHOCTH, TpeOyromeit
MPOJO/DKUTEIILHOM  KOHIICHTPAIlMd  BHUMAHMS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YECHHBIN pe3ynbTar.

B ocHoBe MeTonuku oOydeHHsS anreOpe W HadajlaM MaTeMaTHYeCKOTO aHalli3a JICKUT
JEeSTeNIbHOCTHBIN MPUHIUT O0yUEHUSI.

B ctpykType yueGHOro Kypca «Anredpa v Hadajga MaTeMaTUYECKOTO aHAJIN3a» BbIIEIECHbI
CIEIyIOIINE COJEPKATEIbHO-METOqUYECKHe JTHHUM: «Uucina v BbUUCICHUSY, «DYHKIUH WU
rpadukn», «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE COIEpKATEIHLHO-METOAWYECKUE JIMHUHA W3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra M TOCTENEHHO HACHIIASCh HOBBIMH TeMaMHU U pasznenamu. JlaHHBIA y4eOHBIH Kypc
SIBIIICTCS. WHTETPATHBHBIM, TIOCKOJBKY OOBEAMHSIET B ce0e CoJepKaHue HECKOJIBKUX
MaTeMaTHUYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHau3,
TEOpUsT MHOXKECTB, MareMaTHdYeckas Joruka u npyrue. [lo Mepe Toro kak oOydaromruecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTEeMAaTUYECKUM allaparoM, y HHUX TOCIeI0BATEIbHO
dbopMUpYETCS W COBEPIICHCTBYETCS yMEHHE CTPOUTHh MAaTEMaTHYECKYI0 MOJIENb PEeaTbHOM
CUTyalluu, TMPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUH Y4eOHOTO Kypca, A pelieHHs
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPEeTHPOBAThH
CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass  JUHUS — «YUuMcma W BBIUMCICHHS) — 3aBEpIIAECT
(dbopMUpOBaHHE HABBIKOB HCIIONIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHUs 0c000€
BHUMaHUE yaemnseTcss (GOpMHPOBAHUIO HABBHIKOB PAIlMOHATBHBIX BBIYMCICHUH, BKIIOUYAIONINX B
ce0sl CIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBAThH YHCIOBBIC BRIPAKEHUS, pabOTaTh C MAaTEMATHUECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroNIMMCSI MHOXECTBA HATYpPaJbHBIX, LIEIBIX, PAllMOHAIBHBIX U
JIEMCTBUTENbHBIX YHCEI JOMOIHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B kKaxoMm 3 3Tux
MHO>KECTB PacCMaTPUBAIOTCSA CBOWCTBEHHBIE eMYy clielu(UYECKUe 3a/1a4u U Olepaluu: JeIeHne
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIBIX 4YHCEN, O0COOble CBOMCTBa
paloHaIbHBIX U UPPALMOHAIBHBIX UYMCeN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUCHUE
KOpHSL  HAaTypaJIbHOM  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  braromaps
MOCNEAOBATEIbHOMY  PAaCIIMPEHHIO Kpyra HCHOJb3YeMbIX YHCET U  3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (pOopMHUpYyeTCs MpeACTaBIeHUE
0 €IMHCTBE MAaTEeMaTUKH KaK HAYKHU U €€ POJIM B MOCTPOCHUH MOJIENIEH pealbHOr0 MUPa, HIUPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jlunus «YpaBHEHHS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUH BCEro oOydyeHUs Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm pazzaene I[IporpamMmbl
MPEeyCMOTPEHO PEllIeHUE COOTBETCTBYIOIIMX 3aad. B pe3ynbrare oOydaromnuecs OBIaJ€BAlOT
pa3IMYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
coaepxanux mapamerpsl. [lonmydeHHble YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUN NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX U HAMMCHBITUX 3HaYeHUN QyHKIWU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
palMOHATIBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKCHUH,
CoJlepKalluX CTemeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JaNbHEHIIee pPa3BUTHE aAJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIUJICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JACTYKTHUBHBIX PacCyKICHHH, pabOThl C CHMBOJBHBIMU
dbopmamu, TIpeICcTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJ1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CogepxarenpHo-MeTOAUYECKass TUHUS «DYHKIMHM U TpaduKi» TECHO MEpeIyieTaeTcs C
JIpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOHM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U rpa)uKoB, UCIOJIb30BaHUE
byHKIMI Ui pemieHusl 3aad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHMM aHAJM30M, TaK M C pElIeHWEM ypaBHEHUM W HepaBeHCTB. [Ipu
9TOM OonNbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXaTb (Gopmyramu
3aBUCUMOCTH MEXIY Pa3IMYHbIMU BETWYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIWHUM HAleJIeH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONINX BBIPAXKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMH B Pa3audHol (dopme:
AHAIUTUYECKOW, Tpaduyeckod U crnoBecHOW. Ero wusydeHue cmocoOCTBYeT pPa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJICHUS, CHOCOOHOCTH K  OOOOIMIEHWI0O ©  KOHKPETH3allWH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepkarenbHas nuHus «Hagama maTeMaTH4YeCKOTO aHajan3a» MO3BOJISET CYIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4YaroIIiuMcs,
TaK KaK Yy HUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIHHI, OMPEaeTsITh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM U YCKOpEeHHs TmpoleccoB. JlaHHas coaepxaTeinbHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHUSI MaTEMaTHYECKUX MOJENEeH peallbHbIX CHUTYyaluil, MO3BOJSET
HaXOJUTh HaWIydlllee pEHIeHHEe B MPUKIATHBIX, B TOM YHCIE COIHUAIbHO-I)KOHOMUYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTHYECKOrO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0CTpaKTHOTO, (POPMATLHO-JIOTHYECKOTO M KPEATHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydarommecs



Y3HAIOT O BBIJAIOIINXCS Pe3yIbTaTax, MOMYUYEHHBIX B X0/ PA3BUTHUS MAaTEeMaTUKH KaK HAyKH, U
00 X aBTOpax.

CogepxarenpHo-MeTOMYeCKass JuHUS «MHOXKECTBA M JIOTHKAa» BKIIOYaeT B ceOs
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
MPEJICTABICHHUS TIPOHU3BIBAIOT BECh KypC WIKOJBLHOM MaTeMAaTHKH W TpeiarailoT HauOoliee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieibl MAaTeMATUKU M €€ TPHIOKCHHHA, OHH
CBSI3BIBAIOT Pa3HbIC MATEMATUYECKHE TUCIIUTUTMHBI M UX IPHIIOKEHUS B efuHOoe 1enoe. [loatomy
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHUKH W HCIIOJNB30BATh €ro IS BBIPAXKEHUS CBOMX MbICHeH. Jpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
000CHOBaHMI ¥ CJICIOBaHWE ONPEACIEHHBIM TIPaBUJIAM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C JJIEMEHTAMH MAaTEMAaTHYECKOW JIOTHKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO
MBIIUICHUST 00YYaIONINXCsI, MMO3BOJISIET UM CTPOUTH CBOW PACCYXJICHUS HA OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYCCKOTO MBIIILJICHHUS.

B yue6HOM Kypce «Anredpa u Hadajla MaTeMaTHYECKOTO aHATTN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUs, KOTOpPhIC IPHU3BaHbl CIOCOOCTBOBATH (HOPMHUPOBAHUIO
HABBIKOB MTOCTPOCHHSI MOJICTICH PEATbHBIX CHTYAIMi, UCCICAOBAHUS ITHX MOJEICH ¢ IOMOIIBIO
amnmapara ajareOpbl 1 MaTeMaTHYeCKOrO aHalIM3a, WHTEPIPETAIlMU IOJIYUYCHHBIX PE3yJbTaTOB.
Takue 3amaHUsl BIUICTCHBI B KaXIBIA W3 Pa3elioB NMPOrPaMMBI, MOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca MIUPOKO HCIIONB3YEeTCsS IS PElieHHs] NPUKIAJHBIX 3amad. [Ipu pemieHun
pPETBbHBIX MPAKTUYCCKUX 3a7a4d OOydJaromuecs pa3BUBAIOT HAOIIOJATEILHOCTh, yMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BaTh AHAJIOTHIO, 0000IIaTh U
KOHKPETH3UPOBaTh TpodiieMy. JlesrenpbHOCTh 10 (OPMHPOBAHUIO HABBIKOB  PEIICHUS
MPUKIIAIHBIX 33/1a4 OpraHU3yeTcs B MpoIlecce U3yueHUsl BCeX TeM yueOHOro Kypca «Anredpa u
Hayvaa MaTeMaTHYECKOTO aHAIIN3ay.

Ha u3ydenue yae6HOTO Kypca «Anredpa v Hauajga MaTeMaTUYeCKOT0 aHallu3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia ¥ BbIYHMCICHUSA

Panyonanenele uyncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB IS pEIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JleiicTBuTenpHbIe YHcla. ParyioHanbHBIE W HUppalMOHAbHBIC 4ucia. Apudmernyeckue
ornepauuu ¢ JCHCTBUTEIBHBIMU 4YUCIAMH. MOAynb ACHCTBUTEIBHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenensb ¢ nenbiM nokaszarenem. bunom Herotona. Mcnonb3oBanue noaxondieil GpopMel
3alACU ACUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4d U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOMCTBA.

Crenenb ¢ palMOHAJIBHBIM IIOKAa3aTelIeM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHT€HC YUCJIOBOI'O apryMeHTa. APKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHM-CIIEICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METO/IbI PELICHHS LENbIX U JPOOHO-PAllMOHATIBHBIX YPABHEHUN M HEPAaBEHCTB.
MHorousneHsl OT OJHOM NEPEeMEHHOW. JleleHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodgduuuentamu. Teopema Buera.

[TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHEHHsA. (OCHOBHbIE METOABI  PELIEHUS  HUPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHU.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI pEIICHUs JIOrapu(PMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue ¢(opmyisl. [IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BBIPAKEHMI. PellieHre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewienne cucreM IMHEHHBIX ypaBHEHMH. Marpuiia CHUCTEMBl JIMHEHHBIX YpaBHEHMI.
Onpenenurenb MaTpUlbl 2X2, €ro reOMETPUYECKHl CMBICI W CBOWMCTBA, BBIYHCICHHUE €r0
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEILIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBanne mocTpOeHHON
MOJIEIIY C TIOMOILBIO MAaTPHUILL U OIIPEACIUTEIEH.

ITocTpoeHrne MaTeMaTH4eCKUX MOJENEH pEealbHONM CHTyalMd C IOMOIIBK) YpPaBHEHUH WU
HepaBeHCTB. IIprMeHeHHne ypaBHEHUH M HEPAaBEHCTB K DPELIECHUI0 MAaTEMaTHMUYECKUX 3ahad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKIUA, cnocoObl 3amaHus (QyHKIUMU. B3aumHo oOpaTtHbie ¢yHKIMH. Kommosumus
¢bynkuunit. ['paduk pynkuun. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (yHKIIMHA.

OO6nacth onpeneneHuss 1 MHOKECTBO 3HaueHuW (GyHkuuu. Hymu dyakmuu. [IpomexyTku
3HaKonocTossHCTBA. YETHbie M HeuéTHhle QyHKIMU. [leprognueckue ¢yHKuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBb! (pyHKIuH. Hanbosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.



Jlunelinasi, KBaipaTUYHas U APOOHO-IMHEHHAS QYHKIUH. DJIEMEHTapHOE UCCIEI0BaHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennast pyHKIMS C HAaTypaJbHBIM M IIENIBIM TOKaszarenem. EE cmoiicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (yHKUMHM OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[ToxazarenbHast u jgorapudmuyeckas GyHKIUH, UX CBOWCTBA U rpaduku. Mcrnonb3zoBaHue
rpadukoB QYHKIMIA JUTsS pEIICHUsT ypaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, OINpEAeIEHUEe TPUTOHOMETPUYECKUX  (PYHKIIHIA
YKCJIIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCIMOCTH B PEAJIbHBIX Ipolieccax U sBJIEHUsX. [’ papuku peanbHbIX
3aBUCUMOCTEH.

Hauyana matemMaTHyeckoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIIOCOORI 3aMaHus IOCIEN0BAaTENbLHOCTEH. MeTon MaTeMaTHIECKOM
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas —mnporpeccud.  beckoneuHo — yObIBarommias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHelHbII W SKCHOHEHIUaNbHBIA pocT. Yucmo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue NPOTrpeccuu Uil pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKmMM M HUX CcBOHCTBAa. Touku paspbiBa. ACHUMOTOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIHMI HENMPEPBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAJOB JUIS PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpepbIBHBIX (DYHKIIUM JJIsl pEHICHUS 3a/1a4.

[TepBas u BTOpas nmpousBoaHbie GyHKIIUU. ONpeieeHue, TEOMETPUUYECKUI U PU3UUECKHI
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKINH.

[TpousBoaHbIe dM1eMeHTapHBIX (QyHKIUH. [Iponu3BoaHAS CyMMBI, IPOU3BEICHUS, YACTHOTO
Y KOMIO3UIINH QYHKITUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, omnepaly HajJ, MHOKECTBAMHM M MX CBOMcTBa. Jlunarpammsbl Jiinepa—BenHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONHCAaHMs PEaJbHBIX MPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema,  CBOMCTBO ~ MaTeMaTHYeCKOro  OOBEKTa,  CIIEJCTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHHUSI.

11 KUIIACC

Yucaa 1 BLIYMCTIEHUS

Harypaneapie u 1iensie yucna. [IpuMeHeHHe TNpPU3HAKOB JEIMMOCTH II€JBIX YHUCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, aliropuT™Ma EBKIMIa 7151 penieHuns 3a1a4 B LEJIbIX YHCIIaX.

KommiekcHple uumcna. AnreOpanueckas © TPUTOHOMETpUYecKas (QOpMBbI  3amUCH
KOMILIEKCHOTO YHclia. ApumeTrndeckue onepanui ¢ KOMIUIEKCHBIME drciiaMu. M3o0paxenue
KOMILJIEKCHBIX YUCeN Ha KoopauHaTHOU miockoctu. @opmyna Myaspa. Kopuu n-oit crenenu u3
KOMIUIEKCHOTO 4ucia. [[puMeHeHHe KOMIUIEKCHBIX YHCEN IS pEeHIeHUs (PU3NYEeCKUX |
F€OMETPUUYECKHX 3a/1au.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPAaBHEHHI U HEpaBEHCTB. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
caeacTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEW TPUTOHOMETPUYECKUX YpPaBHEHHH C MOMOINBIO TPUTOHOMETPUUECKOM
OKPYXHOCTH. PellieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JIOTApU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METOBI PELICHUS UPPAIMOHATLHBIX HEPABEHCTB.



OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN PAllMOHAIBHBIX, HPPALMOHAIIBHBIX,
NOKa3aTeIbHbIX U JIOrapu(pPMUUYECKUX YPABHEHHH.

YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeETPaMH.

IIpuMeHeHne ypaBHEHHM, CUCTEM M HEPAaBEHCTB K PEIUIECHUI0 MAaTEMaTHMYECKHUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pEAIbHOM JKW3HU, HHTEPIPETalus IOTy4YeHHBIX
pE3yJIbTaTOB.

DOyHKUUM U rPpadpuKu

I'padux xomnosunuu ¢yHkuui. I'eomerpuyeckue oOpas3bl YpaBHEHUH M HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

['paduueckue MeTOABI pelICHHWs ypaBHEHMH M HepaBeHCTB. ['paduueckue MeTObI
peleHus 3a1a4 ¢ IapaMeTpaMH.

Hcnonb3zoBanue rpadukoB (YHKIMA I MCCIEAOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEILIEHUH 3a]1a4 U3 APYrHX y4eOHBIX NPEIMETOB U pealbHON KU3HH.

Hayana maTremMaTH4ecKoro aHajamsa

[TpuMeHeHne MPOU3BOAHON K HcCIeI0BaHUIO (YHKIUH HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHrEe NPOU3BOAHOM Ul HAXOXKJIEHUS HaWIy4lllero PEUICHHs B IPUKIAIHBIX
3amadax, Ui OINpPENENICHUS CKOPOCTH W YCKOPEHHs TIpolecca, 3aAaHHOTO (OpPMYIION WM
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO IEpBOOOpa3HBIX. [lepBOOOpa3HBIC AIEMEHTAPHBIX
¢ynkuuii. [IpaBuia HaxoX/1€HUS IEPBOOOPA3HBIX.

WNurerpan. ['eomerpryeckuil CMBICI UHTErpana. BeruucieHue onpenenéHHoro MHTerpana
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHne wuHTerpajga i1 HAXOXKIEHHUS IUIomaled IJIOCKUX Quryp u oO0BEMOB
T€OMETPUYECKUX TEJl.

[Tpumeps! pemeHuil nuddepeHInanbHbIX ypaBHEHHH. MaTteMaTndeckoe MoJeIUpoBaHHe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YpaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIA YYEBHOI'O KYPCA «AJITEBPA 1
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3ULMKU  OOydaromerocss Kak akTUBHOTO H
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOMIECTBA, MPEACTABICHUE O MAaTEMAaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIUTAHMS

c(hOpPMHUPOBAHHOCTh POCCUIMCKON T'pa)IaHCKONH MICHTUYHOCTH, YBAKECHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTEeMaTUKOB U POCCHUHCKON MaTeMaTH4eCKOW MIKOJbI, MCIOJIB30BaHUE JTHUX JIOCTHKCHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTCH  POCCHHCKOTO  Hapoaa, CcHOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUI HAyKU U JESATEIBHOCTHIO YUYEHOTO, OCO3HAHHWE JUYHOTO BKJIAJa B IMOCTPOCHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTEeTMYECKOr0 BOCTIMTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  ACTETHUKY  MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHud, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jJuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 3I0pPOBOTO
u 0e3omacHoro o0pa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310POBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (pu3nueckas akTUBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HAHUE IIEHHOCTH TPYOJIIOOUS, HHTEPEC K Pa3IMUHBIM chepam
npo(hecCHOHANBEHOM JESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHUKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSHKEHNUU BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO B PEIICHUU
MpPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HaNlpaBI€HHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYAbTYphl, TOHUMAHHE BIHUSHHUS COIMATHHO-
PKOHOMHUYECKUX TIPOIECCOB Ha COCTOSHWE MPHUPOJHOM W COIMAIBHON Cpebl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh ~MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, NOHMMaHHWE MaTeMaTH4YeCKOW HaykHu Kak cdepbl
YeJIOBEUECKOU JIEATETbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTH JJI Pa3BUTHUS LIUBHIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTH4YEeCKOU KYIbTYpPOU KaK CPEeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBIIATH W XapaKTepU30BaTh CYIICCTBEHHBIE IMPU3HAKM MaTEMaTUYECKHX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KIacCU(HUKAIMKA, OCHOBAaHUSA JJIA OOOOIICHHUS U
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh M MNPEoOpPa3OBBIBATH CYXKICHUSI: YTBEPAUTEIbHBIC U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJIATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NMPOTHBOpPEYHs B (haKTax,
JAHHBIX, HAONIONACHUSIX W  YTBEPXKACHUSX, TMpemaraTb KPUTEpUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHHEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATENBHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUU (TpSAMbBIC U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHus y4dyeOHOW 3ahauu  (CpaBHHMBATh HECKOJIBKO BAapUaHTOB
pelieHus, BBIOMpATh HaAWOONEe MMOAXOMANUH C Y4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabLCKHe AeiicCTBUA:

HCIOJIF30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HaHUs, (DOPMYIHPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJIEIOBAHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEeKTa, SBIEHHS, MPOIECCa, BHISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (OPMYIHUPOBATh 0OOOIICHNUS U BBIBOABI MO Pe3yIbTaTaM MPOBEIEHHOTO
HaOJIOJICHUS, CCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmaunmeii:

BBISBJISITH JeUIIUTHI HHGOPMAIUH, TAaHHBIX, HEOOXOIMMBIX JJIsi OTBETA HAa BOMPOC M JISI
pEIICHUS 3a1a9H;

BbIOMpaTh HMH(POpPMAIMIO W3 HCTOYHUKOB PA3NUYHBIX  THUIOB, aHAIU3HPOBATH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  WH(MOpPMAIMIO, TMPEACTaBIATh €€ B pasauvHbIx  (opmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHWBATh HAAEKHOCTh HWH(OOpPMAIMKM 1O CaMOCTOATEIHLHO  CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

Oo01menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMH
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHSI B YCTHBIX U NMHCHbMEHHBIX
TCKCTaX, JaBaTb IOACHCHHA IIO XOIIy peH_ICHI/DI 3aJda4u, KOMMGHTHpOBaTL HOqueHHLIﬁ
pe3ynbTart;



B XOJIe OOCYXXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIMIA, B KOPPEKTHOU popme popMyIHpPOBaTh PA3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YNbTAaThl PEIICHUS 33Ja4H, IKCIIEPHUMEHTA, HCCIEAOBAHMS, MPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIaH, AJTOPUTM DELICHHUs 3aJaud, BBIOMpATh CIOCOO pemeHHs ¢ y4E€ToOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TIO3HABATEIILHOW PEe(PICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3aauu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE€ MOIYT BO3HHMKHYTh IIPU PEIIEHUM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSAM, OOBSICHATh MPUUUHBI JOCTHKECHUS
WIM HENOCTI)KEHHUS pe3yJlbTaTOB JAEATEIbHOCTH, HAaXOJIUTh OIIMOKY, JaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M MHIUBUAYAIbHONH pabOThl MpH
peleHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOThI, pacmnpenensaTh BUABI padoOT, JIOroBapUBaAThCS, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXIeHUs, 0OMEH MHEHHMH, «MO3TrOBbIE
HITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHUCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy obydenus B 10 kiaacce oOydaromuiicss TOTYyYUT CIEAYIOUINE TMPEAMETHBIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil mporpaMMmbl yueOHOro Kypca «Amiredpa u Havaja
MaTEMAaTHYECKOI0 aHAIIN3a;

Yucaa v BLIYUCTIEHUS

CBOOOIHO OMEPUPOBATH MOHITUSIMH: PAIMOHATHFHOE YHCIIO, OECKOHEUHAsl MePHOINIecKast
JIpo0b, MPOIEHTHI, MUPPAIMOHATHHOE YHCIIO, MHOXECTBA PAllMOHAIBHBIX U JIEHCTBUTEILHBIX
qucell, MOAYJb AEHCTBUTEIBLHOTO YHCIIA;

MPUMEHSATH IPOOU M TIPOLICHTHI VISl PEIICHHS MTPUKIAIHBIX 3a/1a9 U3 PA3TUYHBIX OTpacien
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATHh TPUOIKEHHBIE BBIUYMCICHUS, TPAaBWIA OKPYIJICHUS, TPHUKUAKY U OICHKY
pe3ynbTaTa BRIUYUCICHUH;

CBOOOJIHO OIEPUPOBATh IMOHSATHEM: CTENEHb C IMEJbIM ITOKa3aTesieM, HCIOJIb30BaTh
MOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs MPAKTHYECKHUX 3adad |
MPEJCTaBICHUS JAHHBIX;

CBOOOIHO OMEPUPOBATH OHATHEM: apU(PMETHUECKUN KOPEHb HATYpPAIbHOM CTETICHU;

CBOOOJTHO OTIEpPUPOBATH TOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelIeM;



CBOOOJHO ONEpUPOBATh MOHATHSAMHU: JIOTapupM YHCIA, JNECATUYHbIE M HATypaJlbHBIC
JorapudMmebl;

CBOOOJTHO ONEpPUPOBATh IMOHATHUAMHU: CHUHYC, KOCHHYC, TAHTCHC, KOTAaHICHC YHCIOBOTO
apryMeHTa;

OTIEPUPOBATH MOHATHIMU: APKCUHYC, apPKKOCHHYC M apPKTAHTEHC YHCIOBOTO apryMEeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OTIEPHPOBATH NOHATHAMHU: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIBHBIC
YPaBHEHMsI U YPABHEHUSA-CIIC/ICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3IMYHbIe METOJAbl PEIICHUS pPALMOHAIBHBIX M JIPOOHO-pAlMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/ MHTEPBAJIOB JUJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW NEepPEeMEHHOW, MHOTOUIEH C
HeJbIMA KO3 QULIMEHTaMH, KOPHM MHOIOWIEHA, MPUMEHATh JEJIeHHEe MHOIowIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera amns pemenus 3aiay;

CBOOOJHO ~ONEpUPOBaTh MOHATUSAMM: CHCT€Ma JIMHEHHBIX YpaBHEHUH, MaTpulia,
OTIpEeNeNIUTEeNb MAaTpUIbl 2 X 2 W €ro reOMEeTPUYECKHH CMBIC, HCIIONb30BaTh CBOICTBA
onpenenurens 2 X 2 Jyuisd BBIYNUCIECHUS €ro 3HauY€HUs], IPUMEHATh ONPEACIUTENN Ul PeleHHs
CHCTEMBI JMHEHHBIX YpaBHEHHH, MOJEIMPOBATh pEaIbHBIE CHUTYallMd C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHbIE MOJAEIM C IIOMOILIBIO MaTpull U
OTIpeNieNUTeNeH, HHTEPIIPETUPOBATH MOJTyYSHHBIH Pe3yiIbTaT;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMU /7S IpeoOpa30oBaHUs BEIpaKEHUI;

BBIMIOJIHATh ~ NPEOOpPA30BaHUS YMCIOBBIX  BBIPQKCHUH, COJEpXKAIIUX CTENEHH C
paLMOHATILHBIM ITOKa3aTelNeM;

UCIIONIb30BaTh  CBOMCTBAa  JjorapumoB g HpeoOpa3oBaHusd — JorapuGMHUUECKUX
BBIPAKECHMUI;

CBOOOJHO  OMEpPHpPOBATh  TMOHATHUSMH:  HMppPAllMOHANBHBIC,  TOKa3aTeJbHBIE |
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WA OCYIIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYecKue  GopMyibl i [peoOpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA,

CBOOOJTHO ONEpUpPOBAaTh MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHSTbH
HE0O0X0MMBIE (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MOJICIUPOBaTh pEalbHbIE CHUTYallMd Ha s3bIKE aireOpbl, COCTaBIATH BBIPAKEHHUS,
yYpaBHEHHs, HEpPaBEHCTBA 110 YCIOBHIO 3aJla4d, WCCIEI0BATh IIOCTPOCHHBIE MOJENN C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKIUHN U TPaPUKH:

CBOOOJTHO ONEpUpPOBaTh MOHATHAMHU: (DPYHKIHUS, CIIOCOOBI 3aJaHus (PYHKLUMHU, B3aUMHO
oOpaTtHble (QYHKIMHM, KOMHO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBHINOJHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OMNEPUPOBATh TOHSATHSIMH: OOJACTh ONpEACICHUS W MHOXXECTBO 3HAUCHHH
byHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH TOHATHUSAMH: YETHBIE W HEUETHBIE (DYHKIUH, MEPHOANICCKHE
(GyHKLIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl M MHUHUMYMBI (YHKIIHMH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHNE (PYHKIINU Ha IPOMEKYTKE;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: CTEMEHHAs (QYHKLUUS C HATypaJbHBIM U IIeJBIM
nokasareseM, rpaQuk CTENEHHON (YHKLIMU C HaTypaJbHBIM M LEIBIM IOKa3aresieM, Ipapuk
KOpHsI N-0ii CTETeH! KaK (PYHKIIUU 0OpaTHOI CTENEHH ¢ HATypaJIbHBIM MOKa3aTesIeM;

ONEpUPOBATh MOHATUSAMM: JIMHEHHas, KBaJgpaTHYHas MU JApOOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJTHO ONEepUpOBaTh MOHATUAMU: INOKa3aTeiabHas U Jorapupmuueckas QyHKLIHHU, UX
CBO¥CTBA U IrpadMKH, UCIIOIH30BaTh UX I'padUKH JUIsl peIICHHs YPaBHEHMIA;



CBOOOJTHO OIEPUPOBATH IMOHATHUSMHU: TPUTOHOMETPHUYECKAss OKPYKHOCTb, ONpEICICHHE
TPUTOHOMETPUUYECKUX (YHKLUI YHUCIOBOIO apIyMEHTa;

UCTIOJIb30BaTh rpaduku (YHKUUH [UIS MCCIENOBaHUS MPOLECCOB M 3aBUCUMOCTEH mpu
pELIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJHO ONEpPHPOBATh MOHATHUSAMH: apH(MeTHUecKas M TeOMEeTpUYecKas MPOrpeccus,
0eCcKOHEUHO yObIBarOLIasi FeOMETPUUECKasi IPOrPeccHsl, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUU IS PELICHMSI PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEPHUPOBATH  MOHATHAMHU:  IIOCIIEAOBATENBHOCTh, CHOCOOBI  3aJaHHA
IIOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: HENpepbIBHbIE (YHKIMH, TOYKU pa3pbiBa rpaduka
¢byHKIMH, aCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO ONEpUpOBaTh MOHATHEM: (YHKLHS, HENpepblBHAas Ha OTpe3Ke, NPUMEHSTH
CBOICTBA HEMIPEPBIBHBIX (PYHKIWH ISl pEIICHHS 3a/1a4;

CBOOOJHO OmnepupoBaTh MOHATHSAMU: TIepBas M BTOpas NPOM3BOJHBbIC (DYHKIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YaCTHOTO M KOMIO3ULIMM JABYX
(GyHKIWH, 3HATH TIPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCIIOJIb30BaTh NT€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHus 3a1au.

MHosxecTBa U JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMy HaJl MHOXKECTBAaMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar i ONHMCAHUS PEAbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEeJMETOB;

CBOOOJHO OINEpPUPOBaTh MOHATUSIMU: OIPEAEICHHE, TeopeMa, ypaBHEHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelNbCTBO, PABHOCWIBHBIE YpaBHEHHS W
HEPABEHCTBA.

K xoHmy oOyuenuss B 11 kJjacce oOydaroIIMiCs TMOJYYUT CIEIYIOLIUE IPEIMETHbIE
pe3yNbTaThl IO OTAENIBHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AnreOpa u Hayaia
MaTEMaTHUYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OINEpPUPOBATH MOHATHAMHU: HATypaJlbHOE U II€JI0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJI, HCIOIb30BaTh MPU3HAKU aeauMocTH nenslx uyncen, HOJ u HOK
HaTypaJIbHBIX YMCEN AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnaa;

CBOOOJHO ONEpPUPOBATh MOHATUEM OCTaTKa IO MOJYJIO, 3allMChIBaTh HATypaJlbHbIE YHCIa
B Pa3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO OMNEPUPOBATh MOHATHSAMH: KOMILJIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX
quCell, MPEICTaBIsATh KOMIJICKCHBIE YHCIIa B aNreOpandeckoil ¥ TpUrOHOMETPUUECKO (opme,
BBIMOJHATH apu(MeTHUYECKHe ONepaluy ¢ HUIMH U U300pakaTh Ha KOOPIAMHATHON MJIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOAHO  ONepUpoBaTh  TMOHATUSAMHU:  HUppALMOHAJIbHBIE,  IOKa3aTelbHblE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOILBIO PABHOCUIILHBIX MEPEXOI0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pEeIIEHNH TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOJHO OINEPHUPOBATH TOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HEo0XoauMble (POPMYIIbI ISl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIIEPUPOBATH MOHATHAMHU: CHCTEMa U COBOKYITHOCTh YPaBHEHUH U HEPaBEHCTB,
PaBHOCHJIBHBIE CHCTEMBI M CUCTEMBI-CIIEJCTBHS, HAXOAUTh PEUICHHSI CUCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABCHCTB;



pemath palMoHANbHBIC, HppalOHANbHBIE, I[MOKa3aTelbHble, JorapugMuueckue u
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COepKalllie MOIYJI U TapaMeTphl;

MPUMEHSTH TpadUdecKrue METOJIBI JJIsl PEIICHHsI YPAaBHEHUH U HEPAaBEHCTB, a TAKXKE 3a7a4
C mapaMeTpaMu;

MOJICTTMPOBATh pEaAllbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTABJISITH BBIPAKEHUS,
ypaBHEHHUS, HEPaBEHCTBA M HX CHCTEMbI [0 YCJIOBHMIO 33/1a4d, HCCJIENO0BaTh MOCTPOCHHBIC
MOJICJIH C UCIIOJIb30BAHUEM armapara anreOpbl, THTEPIPETUPOBATH MTOJYICHHBIN pe3yNbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpadUKU KOMIIO3UIIUU (YHKIIMA C MOMOIIBIO0 AJIEMEHTAPHOTO WCCIICIOBAHUS H
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIH;

CTPOUTH TE€OMETPUUECKUE 00pa3bl ypaBHEHUI 1 HEPABCHCTB HA KOOPAMHATHOMN TIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IPaUKH TPUTOHOMETPHUUECKUX (YHKIIHIA;

MPUMEHSTHh QYHKIIUU JJIs1 MOJICITHPOBAHUS M HCCIICIOBAHUS PEATBHBIX IMPOIIECCOB.

Hauyana maTeMaTH4eCcKOro aHajmu3a:

UCIIOJIb30BaTh TIPOM3BOJHYIO JUUISI HCCICNOBaHWS (QYHKIMH HAa MOHOTOHHOCTH W
SKCTPEMYMBI;

HAXOJUTh HaNOOJIbIIICEe U HAMMCHbIIICE 3HAYCHHS (DYHKIIMHA HEMPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOM3BOAHYIO Il HAXOXKJICHUS HAWIIYYIIEro PEHICHHUs B MPHUKIAIHBIX, B
TOM YHCJIE€ COLUAIBbHO-DPKOHOMHUYECKUX, 3ajadax, JUIsl OMPEJETICHUS CKOPOCTH M YCKOPEHUS
mpolecca, 3a1aHHOr0 GOPMYIIOi UITH TPaPuKOM;

CBOOOIHO ONEPHUPOBATH TOHATUSMU: TIEPBOOOPA3HAs, ONPEACIEHHBIA HHTETPAJ, HAXOAUTh
MepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUH M BBIYHCIATH UHTerpan mo ¢opmyrne HproToHa-
JletiOnuma;

HAXOJUTh IJIOMAAH MIOCKUX (HUTYP U 0OBEMBI TEJ C TOMOIILI0 HHTETpaa;

MMETh TPEJICTABIEHHE O MaTEeMaTHYECKOM MOJEIMPOBAHUHM Ha TMPUMEPE COCTABJICHUS
T depeHIMaIbHbIX YpaBHEHUH];

pemaTh MPUKIAJHBIE 3a7a4i, B TOM YHCJIE€ COIHATBHO-DKOHOMHYECKOTO U (hU3UUIECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHUECKOT0 aHalIn3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM
u/n IporpaMmb1 Beero Kourposnbubsie  IlpakTuueckue (uupposbie)
padoThbI padoTsI o0pa3oBaTte/ibHbIE
pecypcbl
MHO0KeCTBO IEHCTBUTEIBHBIX YNCET.
1 MHorounensl. PanyoHanbHbIe ypaBHEHHUS U 24 1
HepaBeHCcTBA. CHCTEMBbI TUHEHHBIX
ypaBHEHUI
2 Oynkuuu u rpapuku. CreneHHas QyHKINS C 12 1
I[EJIBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15 1
HppanuonaibHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. IlokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHUs
6 TpuronomeTpruyeckue BeIpaXXKeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUM 10 1
8 HenpepriBable pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 5 2
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Kontpoaenbie  Ipaxruseckue o0pa3oBaTesbHbIE
padoTshI padoThI pecype
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U o4 1
norapuMUUecKre HEPaBEHCTBA
9) KomiiekcHele yncna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
CucTeMBbl paroHATBHBIX, HPPANUOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3amaqu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATU3AIA 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunvecTBO 4acoB DJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero KonrTpoabubie IIpakTuueckue fI[:;'—?EHHH :)Igl?;gzi];fenbnme
padoThI padoThI pecypebi
1 MHO)KeVCTBo, OTIepaIlMK HAJT MHOXXECTBAMH U 1
HX CBOMCTBA
2 Juarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara Jijis pelIeHHs 3a1a9
Parmonanpubie ynciaa. OOBIKHOBEHHEIC U
4 JECSITHYHBIC TPOOH, TPOLIEHTHI, 0ECKOHEUHBIC 1
MepHOANYECcKHe poou
Panmonansubie unciaa. OOBIKHOBEHHBIE U
5 JeCSITUUHBIE TPOOH, MIPOLIEHTHI, 0ECKOHEUHBIE 1
MepUOANYECKHE Tpodu
6 [Ipumenenue apobeii u NPOLEHTOB IS 1
pelleHus MPUKIAIHBIX 3a7a4
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHust MPUKIAAHBIX 33729
8 HeiicTBuTenbHble yncia. PaiimonaabHbIC U 1
HppalMOHATIbHBIE YHCIIa
9 ApuI/I(bMeTI/I‘-IeCKI/Ie OTEPALINH C 1
JEeHCTBUTEILHBIMH YHCIIAMH
10 Mo;:u[ym, JEWCTBUTEIBLHOTO YHUCIIA U €T0 1
CBOMCTBA
[TpubmmxkEHHBIC BEIYUCIICHHUS], IPABHIIA
11 OKPYTJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa 1
BBIYMCIICHHUI
12 OCHOBHBIE METO/TbI PEIICHHUS LETbIX U 1




13

14

15

16

JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN 1
HEPaBEHCTB

OCHOBHBIE METO/IbI PEUICHHUS LETbIX U
JIPpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI pEUICHUS LETbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YJIEHa HA MHOTOYJICH C
octaTtkoM. Teopema besy

MHoOro4eHs! ¢ melbiMu Kod(hQHuireHTamu.
Teopema Buera

17
18

19

Pemrenne cucreM TMHEHHBIX YpaBHEHUI
Pemrenne cucreM TMHEHHBIX YpaBHEHUI
Martpuna cucTeMsbl JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLpl 2X2, €ro
IF€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYHMCIICHUE €T0 3HAYCHUS

20

Onpexnenurens MaTpUIBI 2X2, €r0
r€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCIICHHE €0 3HAUCHUS

21

22

23

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHHUN
Perenne npukiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUN
Pemrenne npukitagHpIxX 3a/1a4 ¢ MTOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

KonrtponsHast pabora: "PanmonanbHble
ypaBHEHMsI U HepaBeHCTBa. CUCTEMBI
JUHENHBIX YpaBHEHUN"

25

OyHKIHsI, CIOCOOBI 3aJaHUs (YHKITHH.




Bzaumuo o6parubie Gpynknuu. Kommnosunms
GbyHKIUH
I'padux pyHKIMHU. DIEeMEHTapHBIE

26 .
npeoOpa3zoBanus rpaduKoB HyHKIIHHA
OO6macTh onpeesieHuss © MHOXKECTBO

27 3HadeHuil pyHkuuu. Hymu QyHkmm.
[TpomMeXyTKH 3HAK MMOCTOSTHCTBA
YéErHble u HeYETHBIE PYHKIIUHU.

28 [lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMbl U MUHUMYMBI (DYHKIIUH.

29 Hawnbombiiee 1 HauMeHbIIIee 3HAUCHUE
(GYHKIIUN Ha IPOMEKYTKE

30 Jluneitnas, kBajpaTUdHas U APOOHO-
nuHeHas QyHKIUN

31 DneMEeHTapHOE UCCIEOBAaHUE U TOCTPOEHUE
rpauKOB STUX PYHKITUN

30 DneMeHTapHOE UCCIIEIOBAaHNE U TTIOCTPOCHUE
rpadukoB 3TuX GpyHKIUN

33 CreleHsb ¢ MeabIM IToKa3aTelieM. bruaom
Hrrotona

34 CreneHsb ¢ IeabIM IToKa3aTesieM. buaoM
HreroTona

35 CrenenHas GyHKIIUS C HATypaJIbHBIM U
1esbIM nokaszaresnieM. E€ cBoiicTBa u rpaguk

36 KonTponpnas pabora: "CrenenHnas QyHKIUS.
E€ croiicTBa u rpadux"

ApudmMernyecKnii KOpeHb HATYPAJIbHOM

37 CTeNeHH U ero CBOMCTBa
++

38 Apudmerndeckuii KOpeHb HATypaIbHON

CTEIIEHU U €T0 CBOMCTBA




39

40

[Ipeo6pa3oBaHUs YUCIIOBBIX BBIPAKECHHUI,
coJiepKallluX CTENEeHU U KOPHU
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
coJiepKalluX CTEIEHU U KOPHU

41

42

43

44

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHUIH,
coJiepKallluX CTENEeHU U KOPHU

WppanmonansHble ypaBHeHUs. OCHOBHbIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

WppanumonansHeie ypaBHeHUsA. OCHOBHbIE
METO/BbI PEIICHHS UPPALMOHAIBHBIX
ypaBHEHUH

45

46

PaBHOCHIIBHBIE TIEPEXOBI B PELLICHUN
MPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE TEPEXOBI B PELICHUN
UPPAaLMOHAIBHBIX YPaBHEHUI

47

48

PaBHOCHIIBHBIE TIEPEXO/BI B PELLICHUU
MPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE TTEPEXO/BI B PELIEHUHN
UPPaLMOHAIIBHBIX YpaBHEHUI

49

50

o1

CoiicTBa 1 rpa@uK KOpHS N-0i CTETEHN Kak
¢byHKIMK 0OpaTHOM CTENEHH C HATypaIbHBIM
IIOKa3aTeneM

CoiicTBa 1 rpa@uK KOpHS N-0i CTETEHN Kak
¢byHKIMK 0OpaTHOM CTENEHH C HATypaJIbHBIM
IIOKa3aTelneM

Kontponbras padota: "CBoiicTBa u rpadux
KOpHs N-ou creneHu. MppanvoHanbHbIe
ypaBHEeHUs"




CreneHs ¢ palOHAJIbHBIM IIOKA3aTCJIEM U eé

52 . 1
CBOICTBa

53 CreneHsp ¢ pallMOHAIbHBIM [T0KA3aTENEM U €€ 1
CBOICTBA

54 CreneHsb ¢ paluoHaIbHBIM MTOKAa3aTeNeM U e€ 1
CBOICTBA

55 [TokazarenbHast GyHKIHS, €€ CBOMCTBA U 1
rpaduk

56 Hcnons3oBanue rpaduka GyHKIUU A 1
peuIeHusl ypaBHEHUI

57 Hcnons3oBanue rpaduka GyHKIUU A 1
peuIeHusl ypaBHEHUI

58 [TokazarenpHbIe ypaBHEeHUS. OCHOBHBIC 1
METO/Ibl PEIICHHUS TOKA3aTeIbHBIX YPaBHEHUN

59 [TokazarenpHble ypaBHEHUSI. OCHOBHBIE 1
METOIbI PEIICHUS TTOKA3aTeIbHBIX YPaBHCHUN

60 [TokazarenbHble ypaBHEeHUS. OCHOBHbIE 1
METO/IbI PEIICHHUs TOKA3aTeNbHBIX YPaBHEHUN

61 KonrtponbHas padora: "[lokazaTenbHast 1
¢dbynkums. [lokazarenpHbie ypaBHEHUS "

62 Jlorapudm uucna. CpoiicTBa norapudpma 1

63 Jlorapudwm uucna. CpoiicTBa norapupma 1

64 Jlorapudm uucna. CpoiicTBa norapupma 1

65 JlecsiTuuHBIC U HATYpaJbHBIE TOTaPU(PMBI 1

66 JlecsTUUHBIE U HATYypaJIbHbIE JTOTapH(PMbI 1

67 [IpeoOpa3oBaHue BBIpaKEHHH, COIEPIKALITIX 1
sorapudmpl

68 [IpeoOpa3oBaHue BBIpaKEHHH, COIEPIKALITIX 1
sorapudmpl

69 [IpeobOpazoBanHue BBIpaXXEHUN, COMECPKAIIIX 1

sorapupmsbl




Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U

70 rpadux

71 Jlorapudmudeckas GpyHkus, e€ cBOWCTBa U
rpaduk

79 Hcnons3zoBanue I’paii)I/IKa byHKIMM 15
pelIeHus ypaBHEHU

73 Hcnons3oBanue rpau(pm(a GbyHKIMU 1715
pellieHus ypaBHEHU
Jlorapudmuueckue ypaBHeHnus. OCHOBHbIE

74 METOBI peIIeHUs JIoTapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuaeckue ypaBaeHnus. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTAPUPMUUECKUX
YpaBHCHHIA
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE

76 METObI pelIeHus JIorapu(PMUIECKUX
YpaBHCHHIA

77 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
Jnorapu(MUYECKUX ypaBHEHUI

78 PaBHOCUIIBHBIE TTIEPEXOBI B PEUICHUH
JOTapu(PMUUECKUX YpaBHEHUM

79 Kontponbras padota: "Jlorapupmuueckas
¢dbynkmus. Jlorapudmudeckne ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAHTeHC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC
YHCIIOBOTO apTyMEHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHTCHC
YHCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

84 TpuronomeTpuueckasi OKPYKHOCTb,




orpezieNieHue TPUTOHOMETPUYECKUX (YHKITUI

YKCJIOBOTO apryMeHTa
Tpuronomerpryeckas OKpyKHOCTb,

85 onpe/ieICHUE TPUTOHOMETPUUIECKUX (HYHKITHHA 1
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 Hpeo6pa30vBaHI/1e TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

91 Hpeo6pa3033aHHe TPUTOHOMETPHUYECKUX 1
BbIpQ)KEHU I

92 Hpeo6pa30vBaHI/1e TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

93 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1
BbIpQ)KEHU I

94 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1

95 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

96 Pemrenne TpUroHOMETpHUECKUX YpaBHEHHUN 1

97 Pemrenne TpuroHoMeTpu4ECKUX YpaBHEHUN 1

98 Pemrenne TpUroHOMETpHUECKUX YpaBHEHHUN 1

99 Perrenne TpUroHOMETpHUECKUX YpaBHEHHUN 1

100 Pemenne TpUroHOMETPUYECKUX YpaBHEHUI 1
KonrtponsHas pabdora: "Tpuronomerpuyeckue

101 BBIPQ)KEHUS U TPUTOHOMETPUUYECKHE 1
ypaBHeHus"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aAaHUS

102 ocJIeqoBaTeIbHOCTeE. MeTox 1
MaTeMaTUYECKON MHIYKLIUU

103 MOHOTOHHBIE U OTPAHUYECHHBIE 1




mocjenoBaTeIbHOCTH. McTopus aHanu3a
OECKOHEUYHO MAaJIbIX

104 Apudmernueckas Iporpeccust 1

105 ['eometpuueckas nporpeccus 1

106 BbeckoneuHo yObIBarolasi reOMeTprUIecKas 1
nporpeccus

107 Cymma 6eCKOHe:IHO yObIBaromIei 1
Te€OMETPHUECKON IPOTPECCUU

108 JIMHEeNHbIN U SKCIOHEHIIMATIbHBIA POCT. 1
Yucno e. DopMyra CIOKHBIX TPOLEHTOB

109 JIMHENHBIN U SKCIOHEHUUAIIBHBIA POCT. 1
Yucno e. Popmyiia CIOKHBIX IPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu i pelieHus 1
peanbHBIX 3a/1a4 IPUKIIAHOTO XapaKTepa

111 Kontponbnas '1')a60Ta: "ITocieqoBaTenbHOCTH 1
U TIPOTPECCUU

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB 1
byHKIMI

114 CaoiicTBa (hyHKIMH HETIPEPHIBHBIX Ha OTPE3Ke 1

115 CaoiicTBa (DyHKIMH HETIPEPHIBHBIX Ha OTPE3Ke 1

116 MeTo 1 MHTEpPBAJIOB JUIsl PEIIEHNS HEPABEHCTB 1

117 MeTo MHTEpPBAJIOB JUIsl PEIIEHNS HEPABEHCTB 1

118 MeTo 1 MHTEpPBAJIOB JUIsl PEIIEHNS HEPABEHCTB 1

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
(GyHKUIMN 1715 pelieHus 3a/1a4

120 IIpuMeHeHrne CBOWCTB HETIPEPBIBHBIX 1
GyHKIUH 1715 petieHus 3a1a4

121 [lepBas u BTOpas npou3BOAHBIC DYHKIIMH 1

122 Onpenenenue, reOMETPUUECKUNA CMBICIT 1

MIPOU3BOAHOMN




Omnpenenenue, GU3NISCKUN CMBICIT

123 N 1
MIPOU3BOIHOM
124 VYpaBHeHHEe KacaTeNbHOU K TpaduKy (yHKIIMU 1
125 VYpaBHeHHe KacaTeNbHOU K TpapuKy (HYHKIIMU 1
126 [Tpon3BoHBIC HIIEMEHTAPHBIX (HYHKIUI 1
127 [Tpon3BoHBIC HIIEMEHTAPHBIX (HYHKIUI 1
128 [TpousBoaHas CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO ¥ KOMITO3UIMH (QYHKIUN
129 [Tpou3BoaHast CyMMBI, IPOU3BEICHHS, 1
YAaCTHOTO U KOMIO3UITMH (QYHKITHHA
130 [Tpou3BoaHas CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO ¥ KOMITO3UIIMH (YHKIIUN
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "YpaBHeHus"
133 HOBTOPC'I;II/IG, 0606I.'I;ICHI/IC, CHCTEeMaTU3aIus 1
3HaHuii: "OyHKIMUH
134 HToroasi KOHTpOJIbHAsA paboTa 1 1
135 HToroasi KOHTpoJIbHAsA paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 1
3HaHWUH
OBUIEE KOJIMYECTBO YACOB I1O 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

IIpuMeHeHne NpoOU3BOJHON K
UCClIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
WCCIIEeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenre npou3BOIHON K
UCCIIEIOBaHUIO (YHKIIMM Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

IIpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxxnenne HanOoJIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIIMU Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON
(GyHKLIHMU Ha OTpe3Ke

Haxoxneaue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GyHKIIMU Ha OTpe3Ke




10

Haxoxnenne HauOOJIbIIErO U

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU

(yHKIMH Ha OTpE3Ke

11

Haxoxnenne HauOOJIBIIErO U

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU

(yHKIIMH Ha OTPE3Ke

12

Haxoxnenne HauOOJIbIIErO U

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON

(GYHKIIMM Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOTHOM ISt
HaxO0>KJICHUSI HAMJTYYILEro PErIeHus B
MPUKIIATHBIX 3a/1a4ax

14

[IpuMeHeHne MpOU3BOTHOM /ISt
HaxO0’KJICHUS HAWJTYUIIEro PEIICHHS B
MIPUKJIAIHBIX 3a7ja49ax

15

[IpuMeHeHne Mpou3BOHON [
OIIpEAEIIEHUSI CKOPOCTH U YyCKOPEHUS
mpolecca, 3alaHHOro (GopMyson Ui
rpaduKoM

16

17
18
19

20

21

IIpuMeHeHne MPOU3BOIHOM 11
OTpesieNIeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (opMyIIol Uil
rpaduxom

Komnoszunus ¢yHkimit

Komnoszunus ¢yHkimit

Komnoszunus ¢yHkimit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

KOOPJMHATHOM TNIOCKOCTH

I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha

KOOPJAMHATHOM INIOCKOCTH

N

22

KonrponsHas pabdora: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"




[TepBooOpasHas, OCHOBHOE CBOMCTBO

23
11€pBOOOPA3HBIX

24 [TepBooOpasHbIe 3NeMEHTAPHBIX (HYHKITUH.
ITpaBuia HaX0XIEHHsI IEPBOOOPA3HBIX

o5 IlepBooOpasHble 1eMEHTAPHBIX (DYHKIUH.
[TpaBuia HaX0XKISHHS IEPBOOOPAZHBIX

26 Nuterpai. I'eoMeTpu4eCKuid CMBICI
UHTErpaia

97 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleriOHmma

28 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleriOHmma

29 [TpumeHeHne uHTErpana il HaXOXKIACHUS
II0INAAeH IIOCKUX GUryp

30 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Ipumeps! pemennii qudpepeHnnaIbHbIX
ypaBHEHUH

30 [Tpumeps! pemenuit quddepeHInaIbHbIX
YpaBHEHUI
MaremaTHueckoe MOJEINPOBaHHE

33 PEATBHBIX MPOIIECCOB C MTOMOIIIBIO
muddepeHInanbHbIX YpaBHEHUH

34 KonrtponsHas pabdora: "[leppooOpaznas u
nHTerpan”

35 Tpuronomerpuieckne GyHKIIUH, UX
CBOMCTBA U TpapUKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U Tpaduku

37 Tpuronomerpudeckue GyHKIUH, UX
CBOMCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX




CBOICTBa U TpaduKu

39

40

41

42

43

Tpuronomerpuueckue GyHKINH, HX
CBOWCTBA U TpapuKu

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKOW OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YPaBHEHHIA C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OTb60p KOpHEH TPUTOHOMETPUICCKHIX
YpaBHEHUH C IIOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OTOOp KOpHEH TPUTOHOMETPUICCKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHYECKOH OKPYKHOCTH

44

45

PelreHne TpUroHOMETpUYECKUX
HEPABEHCTB
Pemrenne TpuroHoMeTpu4EeCKuX
HEPABEHCTB

46

47

PelreHne TpUroHOMETPUYECKUX
HEPABEHCTB
Pemrenne TpuroHoMeTpudecKux
HEPABEHCTB

48

49

KonTponbnas pabora: "['paduxu
TPUTOHOMETPUUYECKUX (QYHKLIUH.
Tpuronomerpryeckue HepaBeHCTBA

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

50

OcHoBHBIC MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HECPABCHCTB

o1

OcHOBHBIE MCTOJbI pCUHICHUSA
IMOKa3aTC/IbHBIX HCPABCHCTB




OcCHOBHEBIE MCTOJbI pCUHICHUS

52 MMOKAa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
54 OCHOBHBIE METOJIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OcHOBHBIE METOBI PELICHUS
norapu(MUIECKUX HEPABEHCTB
57 OcHOBHBIE METOBI PELICHUS
UPPaIMOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB
59 OcHOBHBIE METOBI PELICHUS
HUPPAIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOBI PEIICHUS
UppaIlMOHATILHBIX HEPABEHCTB
61 I'padmueckue meToab petuieHus
HUPPAIMOHATLHBIX YPaBHEHUI
6 I'padmueckue meToabt petiieHus
HPPAIMOHATILHBIX YPaBHEHUI
63 I'padmueckue MeToabI pettieHs
MOKa3aTeIbHBIX YPABHEHUI
64 I'padmyeckue MeToAbl penieHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeTOABI pelIeHUS
norapuMUYECKUX ypaBHEHUI
66 I'paduueckue METOIbI pELICHUS
JorapupMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI peIICHUS

norapu)MIUYECKUX HEPABEHCTB




68

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUU

69

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
ypaBHEHUI

70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

72

Kontponbnas padota: "UpparnmoHaibHbIe,
MoKa3aTeIbHbIE U JJoTapudMudeckue
HepaBeHCTBA"

73

74

75

KommnekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUECcKasi (POPMBI 3aucu
KOMITJIEKCHOTO YHCIIa

KommiekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUEcKasi (POPMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmerrueckue oneparum ¢
KOMILJIEKCHBIMU YHCJIaMHU

76

77

Apudmerndeckre onepanuu ¢
KOMIIJICKCHBIMHA YU CJIaMU
N3o0pakeHne KOMIUJIEKCHBIX Ynces Ha
KOOPJIUHATHON TUIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHON TUIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopuu N-oii ctenenun




N3 KOMIIICKCHOI'O 4HcCia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCECJI OJId

81 pemeHust GU3NYECKUX U reOMETPUIECKUX 1
3aa4

82 KOHTp"OJ'IBHa}I pabora: "KoMIuiekcHbIe 1
yucia

83 HatypanbHble 1 11enbie yncia 1

84 HarypanbHble u nenble ynucna 1

85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH 1
IEJTBIX YUCEIT

86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
L[EJIBIX YUCEll

87 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
uensix yucen: HOJl u HOK
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

88 1
nensix yucen: HOJl u HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH 1
IIEJTBIX YUCEIT: OCTATKH 10 MOIYJTIO

90 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
EJBIX YUCEI: OCTATKH [0 MOIYJIIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 LETBIX Yucel: anroput™ EBkinna st 1
pENICHNUS 33a/1a9 B IEJIBIX YHCITax

92 KOHTp”OJ'II)HaSI pabota: "Teopus nenbIx 1
qucen
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI- 1
CIIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI- 1
CIIEJICTBUS

95 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U 1




COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE METO/IBI PEIICHHUS CHCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
ypaBHEHUU

OcCHOBHBIE METObI PELICHUSI CUCTEM U
97 COBOKYIMHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YECKUX
YpaBHEHUU

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUYECKUX 3a7ad U 3a7ad 13

101 pa3IMYHbIX 00JacTel HayKH U pealbHOMN
KU3HU, UTHTEPIPETALUS TOJTYyYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne cUCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3aJ]1a4 U 3a/1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
KHU3HH, UHTEPIPETaLUs TOTYyYEHHBIX
pe3yIbTaTOB

[TpuMeHeHre HEPABEHCTB K PEIICHHUTO
MaTeMaTU4eCKUX 33/1a4 U 3a/1a49 U3

103 pa3nM4YHBIX 001acTeil HAYKH U peabHOM
’KM3HHU, HHTEPIIPETAIHS TTOTYYCHHBIX
pe3yIbTaTOB

Kontponbhas pabora: "Cucremsl
pallMOHAJIBHBIX, UPPALIMOHAJIbHBIX

104




MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHHUH"

105 PaumonansHbie ypaBHEHHUs C TapaMeTpaMu 1

106 PanmonansHble HEpaBEHCTBA C 1
rnapamMeTpamMmu

107 PanrionansHbIE CHCTEMBI ¢ TTapaMeTpamMu 1

108 HppatnmonansHble ypaBHEHUS, 1
HEPaBEHCTBA C TTapaMeTPaMH

109 HppanmonaibHbIe CUCTEMBI C 1
napameTpamu

110 [TokasarenpHBIC ypaBHEHUS, HEPABEHCTBA C 1
rapameTpamMmu

111 [TokazaTenbHbIC CUCTEMBI C TTapAMETPAMHU 1

112 Jlorapudmuueckue ypaBHEeHUS, 1
HEPaBEHCTBA C TTapaMeTPaMH

113 Jlorapudmuaeckue CUCTEMBI ¢ 1
napameTpamu

114 Tpuronomerpruyeckue ypaBHEHHUS C 1
rapameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C 1
rapameTpamMmu

116 TpUTrOHOMETPUYECKUE CHCTEMBI C 1
napameTpamu
[TocTpoenue u uccienoBaHmue

117 MaTeMaTEI‘—IeCKI/IX Moieaei peanmjmx 1
CUTYaIUH C OMOIIBI0 YPaBHEHUN C
rapameTpamMmu
[TocTtpoenue u nccnenoBaHue

118 MaTEeMaTHIECKHX MoJIeJIel peallbHbIX } 1
CUTYAIIMi C TTOMOIIBIO CUCTEM YpaBHEHUI
C mapameTpaMu

119 [TocTpoeHue U uccie0BaHue 1




MaTEMaTHYECKUX MOJIENEH PeaIbHBIX
CUTYalUil C IIOMOIIBbIO CUCTEM YPABHEHUI
C mapameTpaMu

120

121

Kontponbnas padota: "3agauu ¢
napamerpamu”

[ToBTOpeHue, 060061IeHNE,
cucTteMaTusanus 3HaHuil: "YpaBHeHus "

122

123

124

125

[ToBTOpeHME, 0000IIECHNE,
cucTeMaru3auus 3HaHui: "YpaBHenus"
[ToBTOpeHue, 0600IEeHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucremsbl ypaBHeHUI"

[ToBTOpeHME, 0000IIECHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"
[ToBTOpenue, 06001IEHNE,
cucremarusanus 3Hanui: "HepaBeHncraa"

126

127

128

129

[ToBTOpenue, 06001IeHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"

[ToBTOpenue, o6001IEHNE,
cucremarusanus 3Hauuii: "[Ipon3BogHas u
e€ npuMeHeHue"

[ToBTOpenue, 0600MIIEHNE,
cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumMeHeHue"

[ToBTOpenue, 060061IeHNE,
cuctemaTtusanus 3Hanuii: "l[IponsBogHas u
e€ npumeHeHue"

130

[ToBTOpenue, 06001IeHNE,
cucrtemaTtusanus 3Hanuii: "MHTerpan u ero
IpuMeHeHue"

131

[ToBTOpeHue, 060061IeHNE,
cucremaTtusanus 3HaHui: "OyHkuun"




[ToBTOpenue, o6o0IIEeH e,

132 o " 1
cucTeMaru3anus 3HaHui: "OyHKIHuH
[ToBTOpeHue, 060061IeHNE,

133 C ] " 1
cucTeMaTu3anus 3HaHui: "D yHKIuKn

134 Hrorosas koHTposbHas paboTa 1 1

135 Hrorosas koHTposbHas paboTa 1 1

136 [ToBTOpeHME, 0000MIECHNE, 1
cucTeMaTu3alus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kon .
TR IIpoBepsiemble NpeIMeTHbIE Pe3yJILTATbI 0CBOCHHS! OCHOBHOI
TeTTT 00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh MNOHATHUSAMH: pPALMOHAIBHOE W JICHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAsI U A€CATUYHAs IpOOb, IPOLIEHTHI
19 BB{HOJ‘IHHTL apuMeTHYeCKUue  ONepaluud €  palUOHAIBHBIMU U
JeHCTBUTEIILHBIMU YHACITAMHU
13 BhImonHATE TpuOIMKEHHBIEC BEIYUCICHUS, HCTIOJB3YS! IPABHIIA OKPYTICHHUS,
JieNaTh PUKUIKY U OLICHKY pe3yJibTaTa BEIYUCICHUI
OnepupoBaTh HOHATUSAMM: CTENEHb C LIEJIBIM IOKa3aTeleM, CTaHAapTHAs
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAJIbHOW CTENCHH;
UCMOJIb30BaTh MOAXOANIYI0 (OpMY 3alMCH JEHCTBUTEIbHBIX YUCEN JUIs
peLIeHHs MPAKTHYECKHX 33/1a4 U IPEACTABICHHUS JaHHBIX
OnepupoBaTh MOHATUAMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIa;
1.5 WCIIOJIB30BaTh  3alliChb  NPOU3BOJIBHOTO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETpHUYECKHE (DYHKIMH
2 VYpaBHEHUs 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPaBEHCTBO, LIEJOE,
2.1 pannoHaIbHOE, MppaIoHaILHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE
99 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M pelraTh
TPUTOHOMETPHUYECKUE YPABHEHHS
BeimonHATe TpeoOpa3oBaHus HENbIX, PAMOHAIBHBIX W WpPpaAllHOHATBHBIX
2.3 BBID@KEHUI M pemaTh OCHOBHbIE THUIBI LENBbIX, PAUOHAIBHBIX MU
UppaIMOHATIFHBIX YPAaBHEHH U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHS] M HEPaBEHCTBA U PEUICHHUS MaTeMaTHYECKUX
3aj1a4 ¥ 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MogenupoBaTh peajbHBIE CHUTyalld Ha S3bIKe anreOpbl, COCTaBISThH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJlauM, MCCIIEIOBATh
MIOCTPOCHHBIE MOJIENIN C MCITOJIb30BAHUEM aIllapara ajureOpsl
3 OyHKMY 1 rpaduKH
OnepupoBaTh MOHATUAMU: (YHKIIHS, CIIOCOOBI 3aJaHUsl QYHKIIMH, 00JIacTh
3.1 ONpeNeieHuss W MHOXKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,
B3aMMHO OOpaTHbIE PYHKIIMH
39 OnepupoBaTh TOHATHSAMH: UYETHOCTh M HEUETHOCTh (QYHKIWH, HYIH
(bYyHKLINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku QyHKIMNA 1JIs pELIeHUs] ypaBHEHUH
34 CtpouTts 1 yuTaTh rpadMKu JTUHEHHON (YHKITNHU, KBAIPATHYHON (YHKIINH,
CTETEeHHOU (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
35 Hcnonb3oBare rpadukn (GyHKUMHA A7 WCCIEIOBAaHHUS IPOLECCOB H

3aBHCHUMOCTEH MpH pelIeHUU 33Jad M3 JIPYTHMX Y4YeOHBIX MpPEIMETOB U




peasibHOM JKU3HU, BbIpaXaTh (pOpMyIaMH 3aBUCMOCTU MEX]Ty BETMUYMHAMHU

4 Havana maTreMaTH4ecKoro aHaamsa
41 OnepupoBaTh IMOHATUSAMM: IIOCIIEAOBATEIbHOCTh, apu(MeTHdeckas |
reoMeTpHuuecKas Iporpeccun
492 OnepupoBaTh MOHATHUAMHU: OECKOHEYHO YyOBIBalOIIasi TIeOoMeTpUYecKast
nporpeccusi, cyMmMa 6€CKOHEUHO yObIBarOIIel reOMeTpUYeCKOi mporpeccuu
4.3 3agaBaTh 0CJIEI0BATEIBHOCTH PA3JIMYHBIMU CLIOCO0AMHU
44 Hcnonbs30BaTh  CBOMCTBA  IIOCJIENOBATEIBHOCTEM M IPOTPECCUd I
pELIEHUs PEATBHBIX 3a7a4 IPUKIAJHOIO XapaKTepa
5 MHokecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUAMHU: MHOYKECTBO, OIIEpALIUU HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJid  ONHUCaHus
5.2 peanbHBIX MPOIECCOB U SBICHHUMN, NP PEUICHUH 3a/1a4 U3 JPYTruX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  ONPENCIEHUE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIIACC
Kon .
TR D IIpoBepsiembie NpeMeTHbIe Pe3yIbTaTbl 0CBOCHHs OCHOBHO
AT o0pa3oBaTeIbHOM NPOrpaMMBbl CpeHero 001ero o0pa3oBaHusA
1 Yucna v BIYMCIECHUS
OnepupoBaTh MOHATHAMM: HaTypalbHOE, LEJI0€ YHUCIO0; HCHOIb30BaTh
11 IPU3HAKNA JCIMMOCTH LENbIX YHUCEN, PA3JIOKEHHE 4YHCIa Ha IPOCTHIE
MHOJKUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAJIBHBIM [TOKA3aTENeM
13 OnepupoBaTh MOHATUSIMU: JorapudmM 4ducia, AECITUYHBIE U HAaTypaJlbHbIE
norapudmsl
2 YpaBHEHMS U HEPaBEHCTBA
[TpuMeHATH CBOMCTBA CTENEHM [UId IpeoOpa3oBaHUs  BBIPAKECHUH,
2.1 ONepUpOBaTh MOHATHUSAMHU: I[IOKA3aTeIbHOE YpaBHEHHE W HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonuaTe npeoOpa3oBaHUs BBIPAKEHUH, COAEPXKAIMX JIOTapu(MBI,
2.2 ONEepUpPOBaTh TOHATUSAMU: JIOrapu(PMUUYECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPABHEHUN 1 HEPABEHCTB
2.3 Haxoauts perieHus npocTeNmux TPUrOHOMETPUUECKIX HEPABEHCTB
OrnepupoBaTh MOHATHAMM: CHCTEMA JIMHEWHBIX YPABHEHUW M €€ pelICHUE;
2.4 MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUM AJIS PEIICHUS MPAKTHUYECKUX
3a1a4u
25 HaXOILI/ITBUpeH_IeHI/ISI MPOCTEUIIINX CUCTEM M COBOKYIMTHOCTEN pallMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB
MogenupoBaTh peajbHbIE CUTyallMd Ha S3bIKe anreOpbl, COCTABIATH
2.6 BBIPQXCHMSI, YPaBHCHMS, HEPAaBEHCTBA M CHCTEMBI IO YCIIOBUIO 3a7a4H,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arIapara aireopbl
3 OyHKIMH U TpaduKH




OnepupoBaTh NOHATHSAMH: HepHoAndeckas (QyHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (YHKLHHU, TOYKH HKCTpeMyMa (YHKIHMH, HauOoiblIiee H

3.1 HalMEHblIee 3Ha4eHUs (PYHKIMM Ha IPOMEXKYTKE; UCIOJIb30BATh UX JUIS
ucclie1oBaHus (QYHKIMH, 33JaHHOU IpaduKOM
OnepupoBaTh NOHATHUAMH: TpapUKU MOKA3aTEIbHON, JOTapUPMHUUECKON U
3.2 TPUTOHOMETPUYECKUX (QYHKIMK; H300pakaTh HMX HA KOOPAMHATHOM
IJIOCKOCTH U UCII0JIb30BATh ISl PELLICHUS] YPaBHEHUI U HEPABEHCTB
33 N300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH rpa(vaKH JMHEUHBIX vypaBHeHm”I
U MCII0JIb30BaTh UX Ul PELICHUs CUCTEMbI JIMHEHHBIX YpaBHEHUH
34 Hcnonb3oBate rpadguku (GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 IPYrUX y4EOHBIX TUCLHUIUINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh NOHATUAMU: HeTIpepbIBHAs QYHKINSA, IPOU3BOIHAS (DYHKIUH;
4.1 UCTIOJIB30BAaTh TE€OMETPHUUECKUN M (DU3MYECKHIA CMBICT TPOM3BOIHOW JUISA
peleHus 3a1a4
49 HaxonuTeh  mpou3BOAHBIE  3JEMEHTapHbIX  (QYHKIUH,  BBIYMCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHHUS], YACTHOTI'O (DYHKIUI
Hcnonp3oBaTh  OPOM3BOAHYIO Ui HUCCIEIOBaHUS  (PYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, NPUMEHATh PE3yJbTaThl HCCIEAOBAHUS K
MIOCTPOCHUIO rpauKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKICHUS HAWJIYUIIEro PELICHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTb MNOHATUSIMM: MEpBOOOpa3Has M HMHTErpai; MOHHUMATh
reOMEeTPUUECKUN U (PU3NYECKUI CMBICIT HHTErpajia
46 Haxonuthk nepBooOpa3Hble 3J€MEHTapHBIX (YHKLNH, BBIYUCISATh HHTETpal
' 1o popmyne HproTona — JleitOuuna
4.7 Pemarp npukiagHbie 3a1a4u, B TOM YKCJIE COLMATIbHO-3KOHOMHUYECKOIO U

(I)I/BI/I‘ICCKOFO XapaKkTepa, CPpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA
10 KUIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kox
1 Uuncna 1 BEIUKUCICHUS
Panmonaneubie  uymcia. OOBIKHOBEHHBIE H  JCCATHYHBIC JpoOU, TIPOIICHTHI,
11 OCCKOHEUYHBIC MePUOINIecKre Apodu. AprupMETHIESCKHE ONEPAINH C PAIIMOHATBHBIMU
YUCIaMH, TpeoOpa30BaHus YUCIOBBIX BhIpaxeHUH. [I[puMeHenne n1pobeit 1 mpoIeHTOB
JUISl peLICHUs IPUKJIAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U peaIbHOU KU3HU
JleiicTBuTenpHbIe yncia. PalnoHabHBIC U UPPALMOHANILHBIC YUCTA. ApupMETHUECKUE
1.2 omepanu C JCHCTBUTEIBHBIMU 4YHCIaMH. [IpuOnmkEHHBIE BBIYMCIICHHS, IIpaBUiIa
OKPYTJICHUS, TPUKUIKA U OIICHKA PE3YJIbTaTa BHIYUCICHUN
Crenensb ¢ nenbsiM nokaszaresneM. CtangapTHas opMa 3amucu AeHCTBUTEIBHOTO YUCIa.
1.3 Hcrnonb3oBaHue MOAXOIAIICH (OPMBI 3alMCH JICHCTBUTEIBHBIX YHUCE JJIS PEIICHUS
MPaKTUYECKUX 3a/1a4 ¥ MPEICTABICHUS JaHHBIX
14 Apudmernaeckuit KOpCHE HaTypaJbHOM crerneHu. [leficTBus ¢ apudmernyecKkumu
KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyc, KOCHMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
ApPKTaHI€HC YHUCIOBOTO apryMEHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE TPE0Opa30OBaHUS
29 [TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BhIpaKeHU. OCHOBHBIE TPUTOHOMETPUUECKUE
bopMyIbl
23 VYpaBHeHHe, KOpeHb YypaBHeHHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. Meton
WHTEPBAJIOB
2.4 Pemenue nensix u [poOHO-pallMOHANBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenue nppannoHaNbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemienne TpUroHOMETPUIECKUX YPABHEHUIM
27 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHUX 3a/1a4 1 3a/1a4 U3
pa3INyYHbIX 00JacTel HayKH U pealbHOM KU3HH
3 OyHKIHH U TpaduKh
31 Oyukmus, cmnocoObl 3amanus ¢yHknuu. ['padux ¢dyHkiuu. B3aumHO 0O0paTHBIE
byHKIUA
392 OO6nacte ompeneneHUss M MHOXECTBO 3HaueHMd QyHkumu. Hynmm QyHkumm.
[TpoMexyTKH 3HAKOMOCTOSTHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU
33 Crenennas GyHKIMSI ¢ HaTypallbHBIM U TIEJIBIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu
34 TpuronomeTpuyeckass OKPYXKHOCTh, OINpEAENCHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHCIIOBOT'O apTyMEHTA
4 Hauama MmaTemMaTH4ecKOro aHajamn3a
41 ITocnenoBaTeNbHOCTH, CIOCOOBI 3aJaHMs IHOCJIEAOBAaTENbLHOCTEH. MOHOTOHHBIE
MOCJIEI0BAaTEILHOCTH
ApudmeTndeckass U TeOMETpHUYECKas Tporpeccu. beckoHewHO yObIBaromas
4.2 reomeTrpuueckas mnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETPHYCCKOM

nporpeccur. Popmylia CHOXKHBIX MNPOUEHTOB. MCHOab30BaHHE NPOTPECCHH IS




peleHMs] pealibHbIX 3a]1a4 IPUKJIAJHOTO Xapakrepa
5 MHoxecTBa U JOruKa
MHoO)XecTBO, oOmnepaluud HaJa MHoxecTBamu. Jluarpammel Oinepa — Benna.
5.1 | IlpumeHeHHE TEOPETHUKO-MHOXKECTBEHHOI'O ammapara Uil ONMCAHUS PEaJbHBIX
IIPOLIECCOB U SIBJICHUH, TP PELLICHUH 3aJa4 U3 APYTUX YUeOHbIX IPEIMETOB
5.2  Ormpenenenue, TeopeMa, ClIeICTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUA
1 Yucna v BIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JeNMMOCTH LEIIbIX YUCEI
1.2 Crenesb ¢ palMoHaJIbHBIM NOKa3aresneM. CBoiicTBa cTeneHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajJbHbIE JOrapu(MbI
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 IIpeoOpa3zoBaHme BeIpAKEHUH, COJIEPIKAIIUX JTOTapHPMBbI
2.2 ITpeoOpa3oBaHue BbIpaXKEHUH, COIEPIKAIINX CTENEHU C pallMOHAJIbHBIM MIOKa3aTeleM
2.3 [TprMepbl TPUrOHOMETPUUYECKUX HEPABEHCTB
2.4 [loka3zarenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHS U HEPAaBEHCTBA
26 CI/ICT?MI)I JTMHEWHBIX }lpaBHeHm?I. Pemenue npukiaaHbIX 3a/1a4 C IOMOILBIO CUCTEMBI
JUHEWHBIX YpaBHEHUN
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN M HEPABEHCTB
28 [TpuMeHeHNe ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTHYeCKUX 3a/1au
W 3aJ1a4y U3 pa3IMyHbIX o0acTell HAyKH U peasibHOM KU3HU
3 OyHKIHH U TpaduKH
Oynkuus. [lepuoanueckue ¢yHkuu. I[IpoMeXyTKM MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumMymMbl U MUHUMYMbI QyHKIUH. HauOosnbliee M HauMeHblee 3HAUYEHUE
(GYHKLHMU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduku
3.3 [Toka3zaTenbHast u norapudmuyeckas QyHKIMH, UX CBOWCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadukoB GyHKIMN AT pelieHus] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpagukoB GyHKIMHA U1 UCCIIET0BAHMS TPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NIpPU pELICHUH 3a/lad U3 JAPYruX Yy4eOHBIX TPEIMETOB H
peanbHOU KU3HU
4 Hayana maremaTndeckoro aHainmsa
4.1 HenpepriBable GyHKIIMN. MeTo1 MHTEPBAJIOB JIJIsl pELIEHHs] HEPaBEHCTB
4.2 [TpousBoanas ¢pyHkiuu. ['eomeTpuyeckuit 1 GU3NYECKUI CMBICI TPOU3BOTHOM
43 [TpousBogHbIe 37€MEHTApHBIX (QyHKUMNA. DOpMySbl HaXOXKJIEHUS IPOU3BOJIHOM
CYMMBI, IPOU3BEICHUS M YaCTHOTO (DYHKIHUN
[IpumeHeHre mTPOM3BOMHOW K UCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTh U
4.4 KCTpeMyMbl. HaxoxaeHne HauOoJIbIIero ¥ HaUMEHBIIEro 3HAa4eHUs (QYHKIMH Ha
OTpe3Ke
45 [TpruMeHeHne TPOU3BOJHOM ISl HAX0XKJIEHHUsI HAWTYUIIEro PelIeHus] B MPUKIAJHBIX

3ajadax, Ui ONpeJeNieHHs CKOPOCTH Tpollecca, 3aJaHHOro (GopMmynoi wiu




rpagukoM

4.6

[TepBooOpaznas. Tabnuia mepBooOPa3HBIX

4.7

WHTerpai, ero reomMeTpuueckuii M1 GU3MYECKUN CMBICI. BbluncieHue uHTErpaga mo
dopmyne Hetorona — JleiiOHuma




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

BnageHnne Meronamum J0Kas3aTeNbCTB, AJITOPUTMAMM PELICHHS 3a/ad;
yMmeHue (GOopMyIHpOBAaTH U OINEPUPOBATH MOHATHAMH: OIpEAEICHHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, JIOKa3aTelIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIPUMEPBI, MCIOJb30BaTh METOJ MAaTEMaTUYECKOM HWHIYKLUU;
IIPOBOAMTH JI0KA3aTEIbHBIE PACCYKICHUS IIPU PELICHUM 3a]a4, OLIEHUBATh
JOTUYECKYI0  IPaBUIBHOCTb  PACCyKICHUN; YMEHHE OIEPHUpPOBATH
MOHATUSAMM: MHOKECTBO, IIOJMHOKECTBO, OIE€pallMi HaJ MHOXKECTBaMH;
YMEHUE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar  Juist
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 3a1ad, B TOM
quciie U3 APYruX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUAMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U OIMCHIBAThH Tpadbl pa3sNTUYHBIMUA CIOCO0AMH; HCIIOJIB30BATh rpadbl mpH
pEILIeHNN 3a1a4

YMeHue omnepupoBaTh MOHATUSMU: HATYpaJbHOE YHUCIO, LEJI0E YHUCIO,
CTEMNeHb C IEJIBIM T0Ka3aTeIeM, KOPeHb HaTypaJlbHOW CTETIEHU, CTETICHb C
palMOHANbHBIM OKA3aTENEM, CTENEHb C JIEUCTBUTENIBbHBIM MOKA3aTENIEM,
jmorapumM UHCIA, CHUHYC, KOCHHYC W TaHT€HC IPOU3BOJIBHOTO 4YHUCIIA,
OCTaTOK IO MOJYJII0, PalMOHAJIBHOE YHCIO, HPPALMOHAIBHOE 4YHUCIIO,
MHOXCECTBAa HATypaJbHBIX, MCJIbIX, pallUuOHAJIbHBIX, I[CﬁCTBI/ITGJ'[BHI:IX
qrcel; yMEHHE UCTOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUN 00Ut
JIeNUTeNlb W HauMEHbIlee o0Ilee KpaTHoe, anropuT™m EBkimna mpu
pEIIeHNH 3a/a4; 3HAKOMCTBO C Pa3JIMUYHBIMU MO3UIIMOHHBIMU CHUCTEMaMU
CUHUCJICHUSA, YMCHUC BBINIOJIHATH BBIYHUCIICHHUEC 3HAUCHUH U npeo6pazoBaH1/m
BBIPQXEHUI CO CTENmeHsAMHU U Jjorapupmamu, mpeodOpazoBaHus IPOOHO-
panrOHAIBHBIX BBIpEl)KGHPIfI; YMCHHC ONCprupoOBaThH IIOHATUSAMMU.
MOCIE0BATENbHOCTh, apu(METHUECKass TMPOTPeccHsi, TeoMeTpUuIecKas
nporpeccusi, OecKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCJIE€ C TOMOIIbIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHUE ONEepUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpUYEecKass U anredpanyeckas); yMeTh
IMPONU3BOJUTH apI/I(i)MeTI/I'-IeCKI/Ie )ICfICTBI/ISI C KOMIINICKCHBIMH 4YHCJIaMU,
MPUBOAUTH MPUMEPHI UCMOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMHU:  MaTpuma 2X2  u  3x3, onpefenuTeab  MaTpUIbI,
T€OMETPUYECKUI CMBICII ONPEIETUTEIS

YMeHHe omnepupoBaTh MOHATHSAMHU: palOHANbHbIE, HppalMOHAIbHBIE,
MOKa3aTelNbHbIE, CTENEHHBIC, JIOTAapUPMUIECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHHUS M HEPaBEHCTBA, MX CHUCTEMbl; YMEHHE OIEpPUPOBAThH
MOHITHSIMH: TOXIECTBO, TOXKICCTBEHHOE IpeoO0pa3oBaHUEe, YpaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YypaBHEHUN W HEPaBEHCTB, PaBHOCHJIBHOCTh




ypaBHEHUH, HEpPAaBEHCTB U CHCTEM; YyMEHHUE peularb ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMbl C TMOMOUIBIO PA3IMYHBIX MPUEMOB; pEIIATh
yYpaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C [apaMeTpoOM; IMPUMEHSTh
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMbl /I PEIICHHUS] MaTeMaTUYeCKHX
3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U pealIbHOM JKU3HU

VYMeHue onepupoBarh MNOHATHAMM: (PyHKIMS, 4YETHOCTh (YHKLHH,
HNEPUOIMYHOCT (DYHKIIMHM, OTPAaHUYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKLIMH, SKCTpeMyM (yHKIUM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHMS
(GyHKIMK Ha MPOMEXKYTKE, HEeNpepbIBHAs (DYHKIHS, aCUMITOTHI rpaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, F€OMETPHUUECKUN U
¢u3nveckuif CMBICH TNPOU3BOAHOHM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTErpal; YMEHHME HaxXOAWThb AaCHUMITOTHI Tpaduka (QYHKUUH; yMEHHE
BBIUUCIIAT  MPOU3BOAHBIE  CYMMBI, IPOU3BEACHUS, YacTHOTO U
KOMIO3ULUN (YHKUMH, HAXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIMU; YMEHHE HAaXOJUTh NPOM3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE MHCIIOJb30BaTh IPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HauOONbIIME W HAaWMEHbBIINE 3HA4YEHUS (YHKIHNA; CTPOUTH
rpaMKd MHOTOYJICHOB C MCIIOJIb30BAaHMEM ammapara MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHSTh MPOU3BOJAHYIO JUUISi HAXOXKIACHUSI HAWIy4dLIero
pelIeHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKUX U
¢u3nvecknx 3aaadax; HaXOAWUTh IUIOMAAN U 00BEMBI (QUTYpP C MOMOIIBIO
UHTErpaia; MPUBOAUTH MPUMEPbl MAaTEeMAaTHYECKOIO MOIEIUPOBAHUSA C
OMOUIbIO AU PepeHInaNnbHbIX YpaBHEHUN

YMeHnue onepupoBath NOHATUSIMU: Tpaduk QyHKIUHU, oOpaTHas QyHKUKS,
KOMMO3ULUS (DYHKIMM, JIuHEHHas QyHKUUA, KBaJpaTudHas (QYHKLUS,
panoHanbHas (YHKUUS, CTeneHHass (QYHKIUS, TPUTOHOMETPUUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUUYECKHE (QYHKLUH, MOKa3zaTelbHas U
norapudmuueckas QYHKIMM, YMEHUE CTPOUTh TIpadUKH H3y4YEHHBIX
GyHKUMH,  BBINOJHATE  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
MCIOJIb30BaTh TpaduKH JUIsl U3y4EHUS! MPOLECCOB U 3aBHUCHUMOCTEH, MpuU
pelIeHNH 337ad U3 JAPYrMX Y4eOHbIX NPEIMETOB W 3a/ad U3 peallbHOH
JKU3HU; BBIpaXarb (GopMyJlaMu 3aBUCUMOCTH MEXKIY BEIMYMHAMU;
UCIOJIb30BaTh CBOMCTBA M TpaduKu (YHKIUI Ui pelieHus ypaBHEHHUH,
HEpPaBeHCTB M 3a7ad C IapamMeTpaMu; H300pa)kaTh Ha KOOpPIMHATHOMN
IJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUI, HEPABEHCTB M UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud pPa3HBIX TUIOB (B TOM 4YHUCIE Ha
NPOILIEHTHI, JOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HaJOTH, 33Jaud U3 O0JIaCTH yNpaBJi€HHs JIUYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTaBJIATH BBIPAXKEHUS, yYpaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI TIO YCIOBHIO 33J1a4M, HMCCIIEIO0BATh IOJYYEHHOE DEIICHUE |
OLIGHUBATh IPaBJONOAOOHOCTh pPE3ylIbTAaTOB; YMEHHE MOJECIUPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J1a4H, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,
UHTEPIPETUPOBATH MTOIIYYCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpeHee apu(MeTHdecKoe, MeIHaHa,
HanOoJIbIlIee ¥ HAMMEHbBINIee 3HAYCHUS, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPAKAIOLYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SIBICHUH; IPEACTABIATH
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uHpopManui0 C TOMOIIBI TaONWII W AWarpaMM; HCCIIeI0BaTh
CTaTUCTUYCCKUC MOaHHBIC, B TOM 4YHCIIC C HpI/IMeHeHI/IeM Fpa(l)I/I‘-IeCKI/IX
METOJIOB M 3JICKTPOHHBIX CPEJICTB; I'pa)MUECKH UCCIIC0BATh COBMECTHBIC
HAOIIOICHUSI C TIOMOIIBIO0 TUArpaMM pacCEeUBaHUS U IMHEHHOW perpeccun

YMeHHe OnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE
COOBITHE, BEPOATHOCTh CIYy4alHOTO COOBITHSA; YMEHHE BBIUUCIATH
BEPOSTHOCTh C HCIIOIB30BAaHUEM TpapUyecKX METOJ0B; IPUMEHSThH
(GOopMyNbl CIOXEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (HopMyiy IOJIHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHUBATb BEPOSTHOCTH pEAbHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSMH:  CllydaiiHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTeMaTHYECKOE OXKHUJAaHUE, JUCHEepCUs U CTaHAAPTHOE OTKIOHEHUE
CIlyuallHOW  BENWYMHBI, (QYHKIUW paclpeAeiieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpelesieHuil; yMeHue
MCTIOJIB30BaTh CBOMCTBA M3YYECHHBIX pAacHpeAeTeHUN ISl peHICHUs 3a1ay;
3HAaKOMCTBO C HOHSATHUSMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCET B MPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHUE, MEPECTAHOBKA, YHCIO COYCTAHUH,
YUCIO  IEepecTaHoBoK; OumHOM  HbloTOHA;  yMeHHME  IPUMEHAThH
KOMOWHATOpHBIE (aKThl U PACCYXKACHHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U
MHTEPIPETHPOBATH OTYICHHBIA PE3YyIIbTaT

YMeHue omnepupoBaTh MOHATHUAMU: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYNHA YIJIa, IUVIOCKUM yroj, ABYyTrpaHHbIN
yroJi, TpEXIpaHHbIM Yroj, CKpelUBaIoLecs IpsIMble, MapasiebHOCTh U
NEPIEHIUKYJIAPHOCTh NPSMBIX M IUIOCKOCTEM, Yrojdl MEXIy NIpsSIMbIMHU,
yroJ Mexay MNpsAMOH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTSMH,
paccTossiHuE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXAY MpPSIMBIMH,
paccTosiHue MEXAY IJIOCKOCTSMHU; YMEHHUE HCIOJIb30BaTh MPHU PEIICHUU
3aJjay U3y4yeHHbIE (PAKTHI M TEOPEMbl IUIAHUMETPHH;, YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTh MaTeMaTHYecKue
MOJIEIM C IIOMOIIbK0 TE€OMETPUYECKMX NOHATUH M BEJINYMH, PEIIATh
CBSI3aHHbBIE C HUMHU MTPAKTHUECKHE 3a/1a4H

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOLWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, MPaBUJIbHBII MHOTOTPaHHHUK, CEYEHHWE MHOTOTPaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (Urypa M IOBEPXHOCTb
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU NHUPAMUMBI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O00bEM KyOa,
IPSIMOYTOJIBHOTO  Mapajulefienuneaa, MNUpaMHUabl, MNPU3MbI, IWIKHIPA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHMsS KOHYyca M LMIMHIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IJIOCKOCTb,
Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYeHHue
MHOTI'OI'paHHMKA, MW300pakaTh MHOTOI'PAaHHHUKH, (PUIYpbl U TOBEPXHOCTH
BpAIICHUS, UX CEUCHHs], B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIBHO
(bopMynHUpoBaTh ONpeAeIeHU U3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBaX M IpH3HAKaX I'EOMETPUYECKUX (QUryp, OOOCHOBBIBATH WM
OlpoBepraTh MUX; YMEHHE MPOBOAUTH KiaccuuKkauuioo Quryp 1o
pasNIMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE JONOJIHUTEIbHBIE




MIOCTPOCHHSI
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMO0OMS, TMOA00HBIE (UTYPBI, yMEHHUE
pacrmo3HaBaTh paBHbBIC W MOJOOHBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPHUUYECKIE OTHOIICHUS TIPU
peIIeHUH 3a]la4y; HAXOJUTh TCOMETPUUYECKHE BEIMYMHBI (IJIMHA, YTOII,
IoImaab, 00BEM) NIPU PEHICHUH 3a/1a4 U3 JPYTUX YUICOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYECKUE BEITUYUHBI
(MHA, yroij, IUIOMIAAbh, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YsI
W3YYCHHBIE (OPMYIBI MU METOABI, B TOM YHCIE: IUIONA/b MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWIMHIApA, IUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJBHOTO ~ TapaUIeNICUIe1a, TUPAMUIbI, TPU3MBI, [THIMHJIPA,
KOHYCa, [l1apa; YMEHHE HaXOJUTh OTHOIICHHE 00BbEMOB MOT00HBIX (HUTYD
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VYMeHue onepupoBaTh MOHATHSAMU: HNPSIMOYIOJIbHAs CHUCTEMa KOOPJMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHCIO, pa3joKEeHUEe BeKTopa Mo Oasucy,
CKaJIpHOE IPOU3BEJCHHUE, BEKTOPHOE IPOMU3BEIEHHUE, YOI MEXKAY
BEKTOpaMM; YMEHHE HCII0JIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METOA
JUIsl pEIIEHUs] TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue BbIOMpaTh MOAXOIALINI METO JUIsl PELIEHUS 3a/1aul; IOHUMaHue
3HaYMMOCTH MAaT€MaTHMKH B H3YYEHUM MPUPOJIHBIX MU OOIIECTBEHHbIX
IIPOLECCOB U SIBICHHMM; yMEHHE pACIO3HABaTh IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE IIPUBOJUTH IIPUMEPHI MATEMaTUYECKUX
OTKPBITHI POCCUMCKON U MUPOBOM MAaT€eMaTHYECKOW HAYKH
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MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
1 Yucna v BIYKCICHUS
11 HarypanbHble u nensle uncna. Ilpu3Haku AeTMMOCTH LEIbIX Yucell
19 Panyonanenple uucina. OOBIKHOBEHHBIE U JIeCATHYHBIE ApOOH, HPOLEHTHI,
OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHU. HenictBus c
apu(MeTHYECKUMH KOPHIMHU HaTypaJbHOM CTeNeHn
14 Crenenbp ¢ nenbiM mokazarteneM. CTelneHb € PALMOHAIBHBIM IOKA3aTEJIEM.
CBolicTBa CTENEHU
15 CuHyC, KOCUHYC M TAaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YHCIIOBOrO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajgbHbIE JOrapudMbI
JleiictButenpHbie 4uciia. ApuQMETHYECKHE OINEpaluu C JICHCTBUTEIBHBIMU
1.7 yuciaamu. [IpuOmkEHHbIE BBIYMCICHUS, MpPABWIA OKPYIVIEHUS, MPUKUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie yncna
2 YpaBHEeHUs U HEpaBEHCTBA
2.1 enble 1 1poOHO-paliOHaTbHbIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHuUs
2.4 [Toka3arenbHble U JorapupMUUYEcKre ypaBHEHUS
2.5 Llenble 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHNU. ONpeesuTens MaTpUIbl
3 OyHKIMH U TpaduKu
31 OyHkuus, cnocoObl 3aganus GyHkuuu. I'papuk Gynkunu. BzaumHo oOparHbie
¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKIMH
Ob6nacte ompeaeneHuss U MHOXeCTBO 3HaueHuM ¢yHkuuu. Hynmn dyskuumm.
39 [IpoMexXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITUH.
Maxkcumymbl 1 MUHEMYMBI (yHKIEH. Hawnboinbliee W HamMeHbIIee 3HAYCHUE
(GYHKLINMU Ha TPOMEKYTKE
33 CrenenHass (yHKIMS C HaTypaJbHBIM U LENbIM IOKa3zateneM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINU, KX CBOWCTBA U Tpaduku
36 Toukm paspeiBa. AcuMnToTel TpadukoB GyHkmuii. CBoiicTBa (YHKIHM,

HEIPEPBIBHBIX HA OTPE3KE




3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/IaHUS TIOCIICAOBATEILHOCTEH
38 Apudmerndeckass M reoMeTpudeckas nporpeccuu. Dopmyna  CIOXKHBIX
IPOIICHTOB
4 Hauaia MmaTreMaTHUeCKOro aHalIn3a
4.1 [TpounsBoanas pynkuuu. [Ipon3BoHbIE 3TeMEHTAPHBIX (DYHKITHI
[lpuMeHeHHe MPOU3BOMHONW K HCCICNOBaHWIO (DYHKIMA Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxkieHne HauOOINbIIero U HAMMEHBIIETO 3HAYCHUS (YHKIIUU
Ha OTpe3Ke
4.3 ITepBooOpaznas. MaTerpain
5 MHOXecTBa H JIOTHKa
5.1 MHoxecTBO, onepanuy HajJ MHOXKecTBaMu. J[uarpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Ourypsl Ha MIOCKOCTU
7.2 [IpsiMbI€ U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena ¥ NOBEPXHOCTH BPALICHUS
7.5 KoopauHats!l 1 BEKTOPBI
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