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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUUMBIX B IIPOrpaMMe CpEJHEro oouiero oOpa3oBaHUs, MOCKOJbKY, C OIHOHN
CTOPOHBI, OH O0€cleYuBaeT HMHCTPYMEHTAIbHYIO 0a3zy [Uid H3y4eHHMs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHHMS HMH(OPMATHKH, OOILIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAucIMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  fA3BIKOM COBPEMEHHOW HayKH, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHblil Kypc anredOpsl W Hayall MAaTeMaTHUECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >KM3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO MCIOIB30BaTh WX IS
JTAIBHEWIET0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKLUSAMM airedpbl 1 MaTeMaTHUYeCKOro aHajlu3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBaTb
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpETH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone um3yueHus ydyeOHOro kypca «Anrebpa ¥ Hayalga MaTeMaTHYeCKOro aHaIu3a»
oOydaroluecss MOJy4YalOT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud IOJy4YEHHBIX
pELIeHUH, 3HAKOMATCS C IpUMepaMy MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B MpHUpOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMAaTHYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyercss Kak uyepe3 ydeOHbIM Marepuall, CIOcOOCTBYIOUUN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJOJDKUTEIPHON  KOHLEHTPAallMM  BHUMAaHMUS, CaMOCTOATEIbHOCTH, AaKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meronuku o0ydeHus anredOpe W HauyajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSITeIbHOCTHBIN PUHLUI 00y4EHusl.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYECKOTO aHaJIN3a» BbIJCICHbI
CIIEYIOIINE COJEP)KATEIbHO-METOAUYECKHE JTHUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Havana MaTemaTHueckoro aHaian3a», «MHoxkecTBa u
Joruka». Bce OCHOBHBIE COIEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCs Ha NPOTSHKEHUN
JIBYX JIeT oOy4eHMs Ha YpOBHE CPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO JOIOJHSIS IPYr
JIpyra ¥ IOCTENEHHO HACBIAsCh HOBBIMM TeMaMU U pasjaenamu. J[aHHBIA ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTHYECKUX TUCLHUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETpHs, MaTeMaTH4YeCKHi aHalu3,
TEOpHsl MHOXKECTB, MaremMaTruyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM arlaparoM, y HHUX IOCJIeI0BaTEIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTUYeCKyl0 MOJENb peallbHOMN
CUTYyallud, MPUMEHATh 3HAHMS, TOJTY4YEHHBbIE NMPU M3YYEHUH Y4eOHOro Kypca, AJS pelieHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONH MaTeMaTHYeCKOM 3afaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYeCKass ~ JuHUS — «Yucima W BBIYHCICHHS»  3aBepIIaeT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaAHUA ﬂeﬁCTBHTCHBHLIX YHuCCJI, KOTOPOC 6I>IJIO Ha4yaTO Ha
YpOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obmiero o0pa3oBaHus 0c000€
BHUMaHHE yaensercss (OpMHUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHI, BKIIIOYAIOIINX B
ceOsl MCIOJIb30BaHKME PA3IMUYHBIX (POPM 3alUCH YHCIIa, YMEHHE JIENNaTh MPUKUJIKY, BBITOJIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTb C MaTeMaTu4YCCKNMHU
KOHCTaHTaMH. 3HAKOMBIE 06y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PAlMOHAJIBHBIX U
JCHCTBUTEILHBIX YHCEN JOTOJIHSIOTCS MHOKECTBOM KOMIUICKCHBIX 4HCel. B KakaoMm u3 3Tux
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIEIM(PHUSCKUE 3a/1a4H U ONICPAIUH: JICTICHUE
HAallelo, ONCPUPOBAHUE OCTaTKAMH HAa MHOXKECTBE IENIBIX 4YHCEN, OCOOble CBOWCTBA
palOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMeTI/I'-ICCKI/IC Orcpanru, a TAaKXKC H3BJIICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY ~ PAaCHIMPEHHIO Kpyra HCIOJB3YeMbIX YHCEI W 3HAaKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKU KaK HAYKH U €€ POJIA B IIOCTPOCHUH MOJIEIIEN PEAIbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUH BCEro OoOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOJIBKY B KaxaoMm pasaene [Iporpammbl
IPEyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOyyaromuecs OBIaJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHECHUI, HEPABCHCTB M CHCTEM, a TAKXKe 3ajad,
COACpKAIIMX IMapaMCTpPhI. HOJIyquHI)Ie YMCHUA IIHUPOKO HCIIOJB3YIOTCA HpPHU HUCCICAOBAHHUU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PELICHUN NPUKJIAJHbIX 3a/1a4 U 337]a4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKIUU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHPOBAHWE YMEHHUH BBINOJIHIATH Pacuy€Thl 1O (GopMmysaMm, MpeodOpa3oBaHuUs
PaluOHAJIbHBIX, UPPAIUOHAJIBHBIX U TPUTOHOMETPUUCCKUX BBIpa)KCHHfI, a TakKXKe BI)Ipa)KCHI/H\/JI,
COZIepKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOIUT JalbHEHIlIee pPa3BUTHE AITOPUTMHYECKOTO W aOCTPAKTHOTO  MBIIUICHHS
oOy4aromuxcsi, POPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PACCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPaKTUYECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAn4YecKast TUHUS «DYHKIMU U TpauKH» TECHO TMEPEIUIeTaeTCs C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIciIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHuWe  CTENEHHOW, IOKa3aTelIbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHIA, HX CBOWCTB M TPAPHUKOB, HCIIOJIL30BAHHE
GyHKIMA Ui pelieHus 3ajad M3 JPYyruxX YYeOHBIX TNPEJAMETOB M PEalbHOW JKU3HU TECHO
CBS3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK M C PEIICHUEM ypaBHEHUN M HepaBeHCTB. [Ipum
3TOM OoJbpIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEXKIY Pa3IUYHbIMUA BEIMYMHAMH, UCCIICIOBATh MOJYYCHHbIC (DYHKIMH, CTPOHUTH
ux rpaduku. MaTepuan 3TOH COJepXKaTEIbHON JIMHUM HAlEJICH Ha pa3BUTHE YMEHHH H
HAaBBIKOB, IMO3BOJIAIOIINX BBIPAXKATH 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’II/I‘—IHOI\/'I (l)opMe:
aQHAJMTUYECKON, Trpaduyeckoil U clIoBeCHOHM. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTH K  OOOOIIEHHUI0 W KOHKDPETH3AllHH,
UCTIOJIb30BAHUIO AaHAJIOTHIA.



CopepxarenbHas 1uHusa «Havana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIpUTh KPYT KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIHBIX O0YyJaromuMmcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaAXOIUTh
CKOPOCTHM U YCKOpeHHs mpoueccoB. JlaHHas cojepikaTelibHas JIMHUSA OTKPHIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJNEeH pealbHbIX CHUTYyaluil, MO3BOJSET
HaxXOJIUTh HaWJIydlllee pelIeHHWE B NPHUKIAIHBIX, B TOM YHUCJE COLUAIbHO-DKOHOMHYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUMN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJIAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaKk HayKH, U
00 X aBTOpax.

CopepxarenpHo-MeTOAMYECKass JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTUKH W MpeyiaraloT HauOosiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMAaTUKUd W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUS B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YalOIIEMYyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJIb30BaTh €ro Il BBIPAKEHUS CBOMX MbICiIeH. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €l CTPOTOCTb
000OCHOBaHMN ¥  CJIEIOBaHHE OMNpEACNEHHBIM TPaBUJIAM IOCTPOCHHS JOKa3aTeNIbCTB.
3HaKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYeCKOW JIOTMKU CIOCOOCTBYET DPAa3BUTHIO JIOTUYECKOTO
MBIIUICHUST O0YYAIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUUECKOTO MBIIIIJICHHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIENEH peaqbHbIX CHUTYallUid, MCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapata anreOpsl U MaTeMaTH4eCKOro aHajn3a, WHTepIpeTalud
MOJIyYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBI B KXl W3 PA3[EOB MNPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTrO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS TMPUKIIATHBIX
3agad. [lpu pemieHHM  peanbHBIX MPAKTUYECKUX  3a7a4  OOydYaromMecss pPa3BUBAIOT
HAOI0IaTEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenpbHOCTh MO (HOpMHPOBAHHIO
HABBIKOB PEIICHMsS MPUKIIATHBIX 33/1ad OPraHU3yeTCs B MPOIIeCCe U3YUSHUSI BCEX TEM y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha u3yuenue yuebHOro Kypca «Anredbpa u Hauana MaTeMaTHYeCKOTO aHAIN3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiicTButenpHple uncia. PanumoHanbHble W HUppalMOHAIbHBIE YHcia. ApupMeETHUECKHE
onepauudy ¢ JCHCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokasateneM. bunom HeioToHa. Vcnonb3oBanue noaxonsuieit popmsl
3aMcH JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTeJeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC  HATYpaTbHBIC JIOTAPUPMBI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEICHUSI LENbIX U IPOOHO-pAIlMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowiensl OT OJHOM IEepeMEHHOW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ riensivMu kodddumnmrentamu. Teopema Buera.

[TpeoOpa3zoBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENEHU U KOPHH.

Wppauronaneuble  ypaBHeHHs. (OCHOBHBIE METOJBl  PELICHUS  HUPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpurOoHOMeTpHueckue Qopmynbl. I[IpeobpaszoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHWM.
Onpenenurens MaTpuipl 2X2, €ro Ie€OMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HaueHUsl, IPUMEHEHNE OINPENEIUTENs ISl PellIeHUs] CUCTEMbI JIMHEWHBIX ypaBHeHUH. Pemienne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMbI JJUHEWMHBIX ypaBHeHUU. VccienoBanue moCTpOEHHOU
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTEINIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUH M HEpaBEHCTB K PEIIEHHI0 MaTeMaTHYeCKHX 3ajgad u
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HHU.

DOyHKUUH U rPpaduKu

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢byukuuil. ['padux pynkumnn. DnemeHTapHble Mpeodpa3oBaHus rpad@uKoB QYHKIIMA.



OO6nacth onpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [TpomexyTkn
3HaKonocTossHcTBa. YETHble n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHUMYMBI (QpyHKIuU. Hanbomnpiiee u HauMeHbIee
3HaYeHUS (PYHKIIMHU Ha IPOMEXKYTKE.

Jluneitnas, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEIOBAHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennass QpyHKIHS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHS n-0il cTenmeHu Kak (pyHKUMHU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJIEeM.

[Toka3zarenbHas U Jorapudmuyueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOI'O ApryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEOBATEIbLHOCTU. VCcTOpHsS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrndeckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IreOMETPHUECKON MPOTrPEeCcCHU.
JIMHENHBI M SKCHOHEHUHAIbHBIM pocT. Yucino e. @Dopmyna CIHOXKHBIX MPOLIECHTOB.
Hcnonbs30BaHue NMPOrpeccuu Uil peLIeHUs PEANIbHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byuknuii. CBoiicTBa (yHKUIUN HENMpephIBHBIX Ha OTpe3ke. MeToa MHTEpBajOB MJsl pelIeHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIUH JIJIsl pEIICHHS 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpenenecHue, TeOMeTpUIECKUl U HU3HIeCKUit
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaguKy QpyHKIHUH.

[Tpou3sBosHbIE 3NeMeHTapHbIX GyHKUIUH. [Ipon3BoaHAs CyMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Ul ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KJIIACC

Yucsa v BbIYUCICHUSA

Harypanbable u nensle uucna. [IpumeHeHHMEe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIMIa 7151 perieHust 3a1a4 B LEJIbIX YHCIaxX.

KommuiekcHple uymcna. AnreOpawdeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO Yucia. ApupMETHUECKHE ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO uHcia. [IpruMeHeHne KOMIUIEKCHBIX YHced [UIsl pelleHus (GU3HYECKuX u
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUN C MOMOILIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PernieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OcHOBHBIE METOJIbI PEILIEHUS TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJIbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAayKH M pPEaITbHON JKW3HU, WHTEPIPETALHUS IOJyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpapuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONbI pELICHUS YpaBHEHHN H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A8 MCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PELICHUH 3a/1a4 U3 IPYrUuX YUeOHBIX MPEAMETOB U peaIbHON KU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUI HEeNIPEPhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOJHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpa3HbIe AIEMEHTApHBIX
¢byukuuil. [IpaBuna HaxoXAEHNS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. BeryuciieHre onpeneniéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHne wWHTErpana Uil HAXOXJACHUS IUIOWAAed IUIocKuX ¢uryp U o0bEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMpPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaNbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHUMCKOro OO0IIeCTBa, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaskJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESATENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOUYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyKIEHUN, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3ndHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, pETyJspHas Gpuznueckas akTHBHOCTH),
(bu3nYeCKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cdepam
MpoECCHOHAIBHON ACSITEIIBHOCTH, CBA3AHHBIM C MAaTEMaTUKOW U €€ MPUIIOKECHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIbHOW Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  AKOJIOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaIoLIeil cpe/bl, MIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HayKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUSA MHUDPA,
TOTOBHOCTH OCYILECTBIIATH POEKTHYIO M UCCIIEN0BATEIbCKYIO NEATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIISITh M XapaKTEPU30BATh CYLIECTBEHHBbIE IPHU3HAKKM MaTeMaTHUYeCKHMX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAEICHUsS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Ui 0000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSAX, MpeajaraTb KpPUTEpUU JUIsl  BBISBJICHHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlUI0, HPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBObI;

BbIOMpaTh crHoco® pemieHus YydeOHOM 3adauu (CpaBHMBAaTh HECKOJIbKO BAapUAHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (PUKCHPYIOIIUE MPOTUBOpEUYHE, MpoOJIEeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOTo OObEKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMH, IBJICHUSIMHU, ITPOLIECCaAMU;

CaMOCTOSTENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHHNI];

IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHUE IMpOIIEcca, a TAK)KE BbIIBUTaTh MPEIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOIPOC U AJIS
pelleHus 3a1auu;

BBIOMpaTh HMHPOPMALMIO H3 MCTOYHUKOB  pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3MpOBaTh M HHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BUAOB U (HopMm
MpeJICTaBICHMUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTABIATH €€ B  pasNuuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKAaTHBHBbIE YHHBepcaIbHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3ysbTar;

B X0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXICHUSMHU JPYTrUX YYaCTHHKOB JMANOra, OOHAapyKHMBaTh pa3indve U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHMS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/7a4 NpPE3eHTAUH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHHH ¢ yuéTOM HOBOM HH(OpMAaIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ysbTaTa pelleHns MaTeMaTHUeCKOM 3a/1auu;

OpeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JESITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaThb COOTBETCTBHE pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHMH y4eOHBIX 3a/jady, NpPUHUMATh IeJIb COBMECTHOM JI€ATEeNIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaesisiTh BUIBI pabOT, OTOBApUBATHCS, 0OCYXKIaTh
MIPOIIECC U PE3YIbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JNPYTUMH 4JIEHAaMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJjacce oOy4aroIIMiCs MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl O OTIEJIBHBIM TeMaM paboyeil mporpaMmsel yueOHOro Kypca «Anredpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: PAMOHAIBHOE YUCIIO, OECKOHEUHAs! TEPUOIMUECKas
JpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHMCIO, MHOKECTBA pAallMOHAJIBHBIX M JAEHCTBUTEIbHBIX
4yHCell, MOYyJIb AEUCTBUTEIBHOIO YUCIIA;

OPUMEHSATH IPOOH U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 3314 U3 Pa3IMYHBIX OTpaciieit
3HAHUH U PEAIbHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIUUCIEHUS, NpaBWa OKPYIJICHHs, NMPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpPUPOBATh IOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JACHCTBUTEIBHBIX YWCEN JUISl PEIICHUS NMPAKTUYECKUX 3a1ad U
IIPEJICTaBIICHNS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEICHH;

CBOOOJHO ONEPUPOBAThH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTEIEM;

CBOOOJHO ONEpPUPOBATH IOHATUSAMU: Jorapudm Yucia, JNECITHUUHbIE M HaTypajbHbIE
JorapudMmBbl;

CBOOOJTHO ONEpPHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOIO
apryMeHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U aPKTAaHI'€HC YHACIOBOTO apryMEHTa.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOJHO  OHepupoBaTb  MOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIBHBIE YPAaBHEHHUSI U YPABHEHUSA-CIICICTBUS, PABHOCUIIbHBIE HEPABCHCTBA;

IPUMEHSTh pa3IUYHbIlE METOAbl PELIEHUS pPALMOHAIBHBIX U JPOOHO-PAMOHAIBHBIX
YPaBHEHUH, IPUMEHATb METOJ MHTEPBAJIOB I PELICHUS HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMU KO3 GUIUMEHTaMH, KOPHHM MHOIOWIEHA, MPUMEHSTh JEJeHHEe MHOrowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y n teopemy Buera s pemenns 3anad;

CBOOOJTHO ~ONEpUpOBaTh MOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 s BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPEIEIUTEIN AJIs PeleHus
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJEIHPOBATh PEAIbHBIE CHUTyallUd C IOMOIIBIO CHCTEMBI
JUHEHUHBIX YPaBHEHHUM, WCCIEJ0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MAaTpull U
OIIPEEIUTENEH, HHTEPIIPETUPOBATH I10JyYEHHBIN PE3yIIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMM JUIsl MpeoOpa30oBaHUsl BhIPAXKEHUI;

BBIMIOJHATh NPEOOpa3oBaHUsS  YHCIOBBIX  BBIPDAKEHUH, COAEpXKAIUX CTENeHH C
palOHAIBHBIM [1I0KA3aTENEM;

UCNOJb30BaTh  CBOMCTBA JIOrapu(MOB uUId MpeoOpa3oBaHMs  JIOrapupMUUIEcKUX
BBIPAKECHMI;

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMpPAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WJIN OCYILECTBIISAS IIPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMEeTpudeckue (opMyasl i HpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH IOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJENIUPOBaTh peaJbHblE CUTyallUM Ha s3bIKE aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA 110 YCJIOBUIO 3aJadM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHMsl (YHKLUH, B3aUMHO
oOparHble (QYHKUIUH, KOMIO3UIUSA (yHKIMHA, rpaduk (yHKIHUH, BBIIONHATH AJIEMEHTApHbIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CcBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENCHHs] M MHOXKECTBO 3HAaYeHUH
GyHKUUYU, HYIU QYHKLIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIC (DPYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMM, MAaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM MU LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIMU C HATYpaJbHBIM M IEIbIM TOKa3aTeleM, rpaduk
KOPHS N-0 CTETIeHU KaK (YHKIIMU OOpAaTHOM CTENIEHN C HaTypaJlbHBIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHSAMHM: IOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOWCTBA ¥ TpadUKH, HCIIOIB30BATh UX IPApUKH IS PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUUYECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (YHKLUH YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIUHA A7 UCCIEIOBAaHHS TPOIECCOB M 3aBUCHUMOCTEH IMPHU
pelIeHNnH 3a/ad U3 JAPYTUX y4eOHBIX NMPEAMETOB U PEabHOM JKM3HM, BbIpaXKaTh (opMyliaMu
3aBHCUMOCTH MEX/y BETUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: apudmeThyeckas U reoMeTpuueckas Mporpeccus,
OecKkOHEYHO yObIBaroIlasi FreOMEeTpHUecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMABHBIN POCT,
(bopMyIna CI0XXHBIX MPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUH ISl PELIEHMsI PEAJIBHBIX 33/]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh  MOHATHUSIMHU:  IIOCJIENOBATEIBHOCTb, CIOCOOBI  3a/laHus
MOCJIeI0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKAECHUS MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPepbIBHBIE (YHKIIMH, TOYKH pa3pbiBa rpaduka
(GYHKIIMH, aCUMITOTHI rpaduka (GyHKINY;

CBOOOJHO OMEpUPOBATH MOHATHEM: (YHKIMS, HEMpepbiBHAasT Ha OTpe3Ke, MPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH 7S peIIeHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATHUSMHU: TiepBas W BTOpass TNPOMU3BOJAHBIE (YHKIIHH,
KacaTesbHas K rpaguKy QyHKINH;

BBIUMCIIATh MPOU3BOJHBIE CYMMBI, NPOU3BEICHHUS, YAaCTHOTO M KOMIIO3ULUHU JBYX
(byHKLUH, 3HATh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIHII;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI POU3BOIHOM [T peleHus 3a/1au.

MHo:xecTBa U JIOTHKA:



CBOOOJTHO OTIEpUPOBATH MOHATUSIMHU: MHOXKECTBO, OIlepaIliy HaJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapaT JJisi OMUCAHUS PEabHbIX MPOIECCOB
U SIBJICHH, IPH PEIICHUU 3371249 U3 IPYTUX YICOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHUSIMH: OIPEACIICHHE, TeopeMa, YpaBHEHHE-CIICICTBUE,
CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, JIOKA3aTeIbCTBO, PABHOCWIbHBIC YpPaBHCHHS U
HEpaBEHCTBA.

K konmy oOyuenuss B 11 kiacce oOydaromuiCs IMONTYYHT CICAYIOIIME TPEIMETHBIC
pe3ynbTaThl IO OTIEIBLHBIM TeMaM paboyel mporpaMMbl y4eOHOTo Kypca «AnreOpa v Havaia
MaTEeMaTHYECCKOTO aHAIH3ay:

Yucyia ¥ BLIYHCICHHS:

CBOOOMHO OINEpPUPOBATH MOHSATUSMHU: HATypadbHOE U IEJ0€ YHCIO, MHOXECTBA
HaTypaJbHBIX U LEbIX YUCEN, UCMOJIb30BaTh NMPU3HAKK JieauMocTh 1enbix yucen, HOQ u HOK
HaTypaJbHbIX YHCEN IJI PELUICHUS 3a/1a4, IPUMEHSITh alroput™M EBkimnaa;

CBOOOIHO OTNEPHUPOBATH MOHATHEM OCTATKa IO MOJYJIIO, 3aITUChIBATh HATYPAIbHBIC YHCIIA
B Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJIHO OIEPUPOBATHh MOHATHUSMH: KOMIUIEKCHOE YHMCIO U MHOXKECTBO KOMILJIEKCHBIX
YHCEJI, MPEJCTABIATh KOMIUICKCHBIC YHCIIA B alreOpandecKol MU TPUTOHOMETpUYECKOH (opme,
BBITIOJTHATH apU(METHICCKIE ONIEPAlUU C HUMH U U300paxaTh Ha KOOPAMHATHOHN TUIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATH  IOHATHSAMU: WppaldoOHaJIbHbIE,  IOKa3aTeJbHbIE U
Jorapu(MHUECKUE HEPABEHCTBA, HAXOIUTh WX PEUICHUS C TTIOMOIIBI0 PABHOCHIIBHBIX TMIEPEX0JI0B;

OCYIIECTBIISATh OTOOP KOPHEH MpPU PEIICHUH TPUTOHOMETPUUECKOTO YPAaBHEHUS;

CBOOOJIHO OIEpUPOBATh TOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
Heo0XoauMbIe (HOPMYIIBI AJISl PELICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHAMH: CUCTEMa U COBOKYITHOCTh YpaBHEHUI U HEPAaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJICICTBHS, HAXOAUTh PEIICHUS] CUCTEMBI M COBOKYITHOCTEH
palMOHATIBHBIX, HMPPANUOHAIBHBIX, T[MOKA3aTEIbHBIX M JIOTApU(PMHUYECKUX ypaBHEHUU U
HEPaBEHCTB;

pemats palioHajbHble, HWpPpPAlMOHANBHBIC, [OKa3aTelbHbIe, JorapudMUyYecKue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEPKAIINE MOYJIA U TTapaMeTPhI;

MPUMEHSATH TpaduuecKre METObI JJIsl PEIICHUs] YPaBHEHUN M HEPaBEHCTB, a TAKXKE 3a]1a4
C IapaMeTpamu;

MOJICJIMPOBaTh pealbHbIE CHUTYaIllMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI IO YCIOBHIO 3a/Jaud, HCCIEA0BATh IMOCTPOCHHBIC
MOJIEJIU C UCIIOJIb30BAaHMEM arllapaTa ajireopbl, MHTEPIPETUPOBATH MOJIYICHHBINA PE3YNbTAT.

DOyHKUUM U rpadpuku:

CTPOUTH TpapuKH KOMMO3UIMHA (DYHKIUN C MOMOIIBI0 AJIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTHh TEOMETPUUYECKHE O00pa3bl ypaBHEHWH W HEPABEHCTB HA KOOPIWHATHOMN
IJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUAMU: TPa)UKH TPUTOHOMETPHUIECKUX (DYHKITUH;

MPUMEHATH (DYHKITUH I MOACIIUPOBAHUS U UCCIIETOBAHNS PEATbHBIX MPOIIECCOB.

Hauyana MaTeMaTHYeCKOIo aHAJIN3A:

UCIIONIb30BaTh IMPOU3BOJIHYIO JUIS HCCIEAOBaHHS (YHKIIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HaXO0JIUTh HauOOJIbIIIEEe U HAUMEHBIIIEE 3HAYCHUs (PYHKITUH HETIPEPHIBHOM HA OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIUAIBHO-DKOHOMUYECKHUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATH MOHITUSIMU: TIEPBOOOpPA3HAsI, ONPEIEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIHMHA M BBIYUCIATH UHTErpan mno Gopmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMIAJH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHUYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49M, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pasoBare/ibHbIC
padoThI padoThI pecypenr
MHOXecTBO I€HICTBUTENIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
) Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIeJIBIM [TOKa3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTETNEHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUs
5 Jlorapudpmuueckas pyHKIUS. 13 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” |
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUU 10 1
HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 I'padviku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
) HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 20 |
IIPOU3BOIHOM
3 [TepBooOpasHas 1 HHTETpa 12 1
4 KomrnekcHbie uncna 10 1
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
5 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 19 1
YpaBHEHUU
6 UppatmonansHble, MOKa3aTENbHbBIE U 19 1
norapuMUUecKre HEPaBeHCTBA
HarypanbHble u 1ienble yncina 10 1
3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIIHS 16 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
n/n Tewa ypoxa Bcero Kourpoabibie  [paxririeckie u3y4eHusi  o0pa3oBaTeJbHbIEC
padoThI padoTshI pecypenr

1 MHOX€eCTBO, onepanuu HajJ MHOKECTBAMH U 1

HX CBOMCTBa
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOT'O 1

anmnapara J1Js pelieHus 3a1au

Panmonaneubie yncia. OObIKHOBEHHBIE U
4 JeCATUYHbIE JpoOU, MPOLEHTHI, 0ECKOHEUHBIE 1

MepUOANYECcKHe Jpoou

Panmonaneshblie yncna. OOBIKHOBEHHBIC U
5 JeCSITUUHBIE JPOOU, MPOLIEHThI, OECKOHEUHbIE 1

MepHOANYECcKHe Ipoou
6 [Ipumenenue apobeii u NPOLEHTOB IS |

pelIeHns MPUKIAIHBIX 3a7a4
7 [Tpumenenue apoOeit ¥ NPOLIEHTOB ISt 1

pelieHust NpUKIaAHbIX 3a7a4
2 HeiicTBuTenbHble uncia. PanimonaasHbIe U |

HppalMOHAIIbHBIE YHCIIa
9 ApudmeTrrueckue ornepaum ¢ |

JEHCTBUTEILHBIMU YU CIIAMA
10 Moaynb IEMCTBUTENBHOTO YUCIIA U €T0 1

CBOMCTBA




11

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA pe3yIbTaTa
BBIYHCIICHUI

MHOro4wieHsl OT OAHON NEPEMEHHOM.

12 JleneHre MHOro4wieHa Ha MHOTOWIEH C 1
octaTtkoM. Teopema besy
13 MHorouieHsl ¢ HeIbIMH KOA(PPHUIUEHTaAMH. 1
Teopema Buera
14 Pewrenue cucreM TUHEHHBIX YpaBHEHUN 1
15 Pemrenne cucreM TMHEHHBIX YpaBHEHUN 1
16 Meto1 HHTEPBAJIOB JJIsl PEIICHUSI HEPABEHCTB 1
17 Meroa MHTEPBAJIOB VISl PELIEHUS] HEPABEHCTB 1
18 Meroa UHTEPBAJIOB Ul PELIECHUS HEPABEHCTB 1
OCHOBHBIE METObI PEILIEHUS LENbIX U
19 JNPOOHO-paLlMOHAIBHBIX YPAaBHEHUHN U 1
HEPABEHCTB
OCHOBHBIE METObI PELLIEHUS LENbIX U
20 JNPOOHO-paLlMOHAIBHBIX YPAaBHEHUHN U 1
HEPaBEHCTB
OCHOBHBIE METO/BI PELIEHUS LENBIX U
21 IpoOHO-pallMOHATIBHBIX YPABHEHUH U 1
HEPaBEHCTB
Martpuua cucTeMsbl JINHEWHBIX YPaBHEHUM.
” Onpenenurens MaTPUIBI 2X2, €T0 1
TrE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS
3 Onpenenurens MaTPUIBI 2X2, €T0 1

T€OMETPUUYECKHM CMBICII U CBOMCTBA;




BBIYHCIICHUC €TI0 3HAYCHU A

24

25

IIpuMeHeHne onpenenuTes Ui peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

26

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

27

28

29

KontposbHas padota: "PanronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHcTeMBI
JMHENHBIX YypaBHEHUH"

OyHKIHS, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3aumHuo oOpatubie ¢pyHkimuu. Kommosutst
byHKIUH

OO6macth ornpeesieHuss © MHOXECTBO
3HadeHuil pyHkuuu. Hynu QyHkmm.
[TpoMexyTkH 3HaK OCTOSTHCTBA

30

YETHble U HEYETHBIE PYHKIIMHU.
[lepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

31

32

MakcumMyMbl ¥ MUHUMYMBI () YHKITHH.
HauOossiee 1 HanMeHbIlIee 3HAUECHNE
(GYHKIIUM Ha IPOMEXKYTKE

I'paduk GpyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBanus rpaguKoB QyHKIMN

33

CTeﬂeHB C LICJIBIM IIOKA3aTCJIEM. BI/IHOM
Hrrotona

34

CrereHs ¢ O CJIBIM ITOKAa3aTCIICM. bunoMm




HrroTtona

CrenenHast GQyHKIIUS C HATypaIbHBIM U

35 1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas padota: "CreneHnnas GyHKIHS.
E€ croiicTBa u rpadux"

37 Apudmernieckuil KOpeHb HaTypabHON
CTEIICHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIICHU U €ro CBOMCTBA

39 [Ipeo6pa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
coJiepKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJieprKallMX CTENEeHU U KOPHU

A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
CoJIeprKalluX CTENEeHU U KOPHU
CoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK

42 (GyHKIIUM 00paTHOM CTENEHU C HaTypaTbHBIM
IIOKa3aTeseM
CaoiicTBa 1 rpa@uK KOpHS N-OM CTETIEHU KaK

43 GbyHKIIMH 00paTHON CTEMEHU C HATypaTbHBIM
II0Ka3aTeseM
UppatmonansHble ypaBHeHH. OCHOBHbIE

44 METO/IbI PEIIEHUS UPPALMOHAIBHBIX
YpaBHEHUI
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

45 METO/bl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

46 Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE




METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

47 UpPpalMOHAIIbHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TEPEXOBI B PELIECHUN
HPPALMOHATIBHBIX YPAaBHEHUN

49 PaBHOCMIIbHBIE IEPEXObI B PELIEHUU
HUPPALMOHATIbHBIX YPaBHEHUU

50 PaBHOCHIIbHBIE TIEPEXObI B PELIEHUU
UppalMOHATIbHBIX YpaBHEHUI
KonTponbnas pabora: "CBoiicTBa u rpaduk

51 KOpHs n-oi crenenu. MppanroHanbHbie
ypaBHeHus"

5 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTENeM U €€
CBOMCTBA

53 CreneHsb ¢ paliMOHaJIbHBIM [TOKA3aTeNeM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [TokazarenbHast pyHKIMS, €€ CBOWCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka GyHKIUU A5
peuieHust ypaBHEHH

57 Hcnonk3oBanue rpaduka QyHKIIUN IS
pelIeHns] ypaBHEHUN

58 [TokazarenbHbie ypaBHEHUSI. OCHOBHBIE
METO/]Ibl pELIECHNUS [T0KA3aTEIbHBIX YPABHEHUN

59 [TokazarenbHbie ypaBHEHUSI. OCHOBHbIE




MCTObI pCIICHUS TOKA3aTCIbHBIX ypaBHeHI/Iﬁ

IlokazaTennHBIC YpaBHCHMUA. OCHOBHBIC

60 METO/Ibl pEIICHNUS [10KA3aTEIbHbIX YPABHEHUN !

61 Kontposbnas padota: "[lokazaTenpHas |
¢bynkums. [TokazarenpHble ypaBHEHHS "

62 Jlorapudm uucna. CoiicTa Jorapugpma 1

63 Jlorapudm uucna. CpoiicTBa sorapudpma 1

64 Jlorapudm uucna. CoiicTa norapugpma 1

65 JlecATUUHBIE U HATypaJIbHbIE JTOrapr(pMbl 1

66 JlecsiTuuHBIE U HATYpaJIbHbIE JIOTapUPMBbI 1

67 [IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
sorapupmMsbl

68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

69 [TpeoOpazoBanue BhIpaXXKEHUN, CONEPKAIIIX |
Jorapu@msl

70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

7 Ucnons3oBanne rpaduka QyHKIIUN 115 |
pelleHns ypaBHEHU !

7 Hcnonb3oBanue rpaduka GyHKIMM 115 1
pelleHns ypaBHEHU !
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

74 METOBI peIIeHUs JIoOrapu(PMUIECKUX 1

YpaBHEHUH




Jlorapudpmmueckue ypaBHeHus1. OCHOBHBIE

75 METO/bI PEIICHHS JIOTApUPMUUECKUX 1
ypaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

76 METOABI peIIeHUs JIOrapu(PMUIECKUX 1
YpaBHEHUU

77 PaBHOCHIIbHBIE ITEPEXO/IbI B PEILICHUH 1
Jorapu(MUIECKUX ypaBHECHUI

73 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH 1
Jorapu(pMUUECKUX ypaBHEHUN

79 Kontponbnas pabota: "Jlorapupmuueckas 1
¢bynkuus. Jlorapupmudeckne ypaBaenus"
Tpuronomerpuueckas OKpy>KHOCTb,

80 orpesiesIeHue TPUTOHOMETPUUECKUX (YHKIUI 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpy>KHOCTb,

81 oIpeJieIeHue TPUTOHOMETPUUYECKUX (QYHKIUN 1
YHCIOBOTO apryMeHTa

%) Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC 1
YHCIIOBOTO apryMeHTa

23 Cunyc, KOCUHYC, TAHT€HC M KOTAHTeHC i
YHCIIOBOTO apryMEHTa

84 OcHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 1

85 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcHOBHBIE TPUTOHOMETpPUUYECKHUE (POPMYITBI 1

28 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX i

BBIPAKECHH I




[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

89 . 1
BBIpQ)KEHU I

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

o1 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAYKECHU I

9 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC 1
YHCIOBOTO apryMeHTa

93 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC 1
YHCJIOBOTO apryMeHTa

94 Pemrenue TpuroHoMeTpuueCKuX ypaBHEHUM 1

95 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUU 1

96 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUN 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1

99 Pemennie TpUroHOMETpHUUECKUX ypaBHEHUIN 1

100  PemeHue TPUrOHOMETPUUYECKUX YPABHEHUM 1
KonTponbnas padora: "Tpuronomerpuueckue

101 BBIPAKECHUS U TPUTOHOMETPUYECKHE 1
ypaBHeHus"

102 HenpepriBHble GyHKIIMN U UX CBOWCTBA 1

103 Touka pa3pbiBa. ACUMITOTHI IrpadUKOB 1
byHKIII

104  CpoiicTBa (yHKIIHI HETIPEPHIBHBIX HAa OTPE3KE 1

105 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTpE3Ke 1

106 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX 1

(GyHKUMN 1715 pelieHus 3a1a4




IIpuMeHeHne CBOWCTB HENPEPBIBHBIX

107 GyHKUMH 1715 pelieHus 3a1a4

108 = IlepBas u BTOpas npou3BOAHBIEC QYHKIUN

109 Onpenenenue, reOMETPUUECKUNA CMBICIT
MPOU3BOIHOMN

110 Onpenenenue, GU3NIECKUN CMBICIT
MPOU3BOAHOMN

111 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIIUN

112 = TIpom3BojaHBIE IIEMEHTAPHBIX (HYHKIIHNA

113 IIponsBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIMH (yHKIIUH

114 IIponsBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYyHKIUH

115 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI

116 = VYpaBHeHHe KacaTelbHON K rpaduKy QyHKIIMU

117 VYpaBHeHHEe KacaTenbHOU K TpapuKy QyHKINU

118 Jluneitnas, kBagpaTHuHas u ApoOHO-
JTuHeHas pyHKIUN

119 DNeMEHTapHOE UCCIIEI0OBAHUE U ITIOCTPOCHUE
rpaduKoB 3TUX HYHKLIUIH

120 DeMeHTapHOe UCCIIEIOBaHNE U TOCTPOCHUE
rpadukoB 3TuX QpyHKUNN

121 KonTponsnas pabora: "[IpousBonnas”
ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS

122 mocnenoBatenbHOCTEN. MeTon

MaTeMaTUYECKON MHIYKIIUU




MOHOTOHHBIC 1 OIrpaHU4YCHHBIC

123 rnocaeaoBarenbHOCTH. McTopus ananuza 1
0ECKOHEYHO MaJbIX
124 = Apudmernueckas mporpeccus 1
125 I'eomeTpuueckas nporpeccust 1
126 beckoHneyHO yObIBaromIasi reoMeTpruIecKast 1
nporpeccust
127 Cymma 6eCKOHe:{HO yObIBaromIei 1
T€OMETPUUYECKON TTPOTPECCUH
128 JIMHENHBIN U SKCIIOHEHIIMATIbHBIA POCT. 1
Yucno e. Dopmyra CI0KHBIX TPOIEHTOB
129 JIMHENHBIN U SKCIOHEHUMAIIbHBIA POCT. 1
Hucno e. Dopmyra CI0KHBIX MPOLEHTOB
130 Hcnonbs3oBanne nporpeccuu Juisi peleHus |
peanbHBIX 3a/1a4 MPHUKJIAJHOTO XapaKkTepa
131 KontponbHas padora: "[locnenoBareabHOCTH 1 1
U porpeccun”
132 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT |
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
134 = Hrorosas KOHTpOJbHAsA paboTa 1 1
135  Hrtorosast KOHTpoJbHas paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3 AU 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U rpaduKu

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHYECKOW OKPYKHOCTH




10

Pemrenne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

11

12

Pemrenne TpuroHOMeTpU4ECKUX
HEPaBEHCTB
Pemenne TpuroHoMeTpu4eCcKuX
HEPaBEHCTB

13

Pemrenne TpuroHoMeTpu4eCKux
HEPABEHCTB

14

15

16

KonrponsHas padora: "['paduku
TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

[Ipumenenue npou3BOHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

17

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

18

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

19

[IpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio pyHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

20

IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIIHI Ha




MOHOTOHHOCTb U DKCTPEMYMBI

21

22

23

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMU Ha OTpE3Ke

Haxoxnenue HauOOJIbIIEroO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxnaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

24

Haxoxneaue HauboIbIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

25

26

27

Haxoxnaenue HaubobI1Iero u
HaMMEHBIIIETO 3HAUYEHUs HENPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxxnenune HanOobIIero u
HAaMMEHBIIETO 3HAYEHUS HENPEPBIBHON
(GyHKIIMM Ha OTpe3Ke

Komnozunus GyHkiumit

28
29

Kowmnozunus ¢pyHkimit

Komnozunus GyHkiumit

30

[Tpumenenne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

31

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHUS HAUJTY4IIEro peiieHus B
MPUKIAAHBIX 3a7a4ax




[IpuMeHeHne NpoOu3BOJHON IS
OIIpEeJIEJIEHUS] CKOPOCTH U YCKOPEHUS

32 nporecca, 3alaHHOro (GopMysoN Uiu
rpadgukom
[IpuMeHeHne Npou3BOJHON IS

3 OIIpe/IeNIEHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (opMyIIoi UITu
rpadgukom

34 KonTponbnas padora: "Uccnenosanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

35 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX

16 IlepBooOpazHble y1eMEHTAPHBIX (YHKIHH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

37 [TepBooOpazHbie IeMEHTAPHBIX (YHKIIHM.
[TpaBuia HaX0XKIEHHS IEPBOOOPA3HBIX

13 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpaja

39 Beruucnenue onpenenéHHoro HHTerpana
o ¢opmyne HeroTona-JleiiOuuma

40 Brruucnenue onpenenéHHoro HHTerpana
o gopmyne HotoTona-JleliOHuna

A1 [IpumMeHeHHe UHTErpaia A1 HaX0XKACHUS
TUIOIIAEH TUIOCKUX GUTyp

4 [TpumeHeHne MHTETpaa sl HaXOXKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

43 [Tpumeps pemeruit nuddepeHImarIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudepeHraIbLHbIX

44 .
YPaBHEHMM
MaremaTruueckoe MOAECIMPOBAHUE

45 peaNbHBIX MPOLECCOB C TOMOLIBIO
mudQepeHIranbHbIX ypaBHEHUH

46 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'
KommekcHble uncna. Anrebpandeckas u

47 TpUTrOHOMETpHUEcKasi pOpPMBI 3aHucu
KOMIIJIEKCHOT'O YHUCIIa
KommiekcHbie uncna. Anredpandeckas u

48 TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMIIJIEKCHOTO YHUCIIa

49 Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

50 Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

51 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAMHATHOM TNIOCKOCTH

5 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHOM TIOCKOCTH

53 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUJIEKCHOTO YHUCIIa

54 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YHUCIIa
IIpuMeHeHnEe KOMIUIEKCHBIX YUCEI IS

55 pereHust GU3NIECKUX U T€OMETPUUECKUX

3a1a4




Konrtponsnas padora: "KomruiekcHbie

56 "
qucia

57 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

58 I'padpuueckue MeTo bl peLIeHus
UPPaLMOHAIBHBIX YPaBHEHUI

59 I'eomeTpuueckue oOpas3sl ypaBHEHU Ha
KOOPJAMHATHOM IUIOCKOCTH

60 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI

61 I'paduueckue MeTo bl peLIeHus
UPPaLMOHAIBHBIX YPaBHEHUI
I'padnueckue MeToabl pereHus

62 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux
ypaBHEHUH
I'padnueckue MeToabl pemeHus

63 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux
YpaBHEHUU

64 I'padguueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUI
Cucrema 1 COBOKYITHOCTb ypaBHEHUH.

65 PaBHOCMIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

66 PaBHOCHIIBHBIE CUCTEMBI 1 CHCTEMBI-
CIIEICTBUSA

67 OCHOBHBIE METOBI PEIIECHUS CUCTEM U

COBOKYITHOCTEH palMOHaJIbHBIX YPABHEHHI




68

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH UPpALlMOHATILHBIX
ypaBHEHUU

69

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

70

71

72

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCKUx
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

73

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
YKU3HU, UHTEPIIPETALUs NOJYYEHHBIX
pe3yabTaToB

74

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
JKU3HU, UHTEPIIPETALUs IIOJY4EHHBIX
pe3yiabTaToB

75

Kontponbras pabdora: "Cuctemsr
paMoOHATEHBIX, UPPAITHOHATEHBIX
MOKa3aTeJIbHBIX U JIOTapu(YPMUIECKUX
ypaBHEHUN"




OcHoBHBIC MCTOJbI pCHICHUS

76 MOKa3aTeIbHbIX HEPABEHCTB

77 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

78 OcHOBHbIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

79 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

20 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

21 OcHOBHBIE METOABI PELICHUS
norapuMUUYECKUX HEPABEHCTB

2 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

23 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

24 OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB

25 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHAILHBIX HEPABCHCTB

26 OCHOBHBIE METOBI PELICHUS
HPPAIMOHAIILHBIX HEPABCHCTB

%7 OCHOBHBIE METOBI PELICHUS
UppalMOHALHBIX HEPABEHCTB

28 I'padmyeckue MeTOBI pelIeHUS
MOKa3aTeIbHbIX HEPABEHCTB

29 I'padmyueckue MeToAbI perieHUs

Jorapu(MUUECKUX HEPABEHCTB




I'padmyeckue MeToAbI pelicHUs

90 Jorapu(pMHUUECKUX HEPABEHCTB
I'padmyeckue MeToAbI pelieHUs

91 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPAaBEHCTB
I'padpuueckue MeTo bl peLIeHus

92 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
HEPABEHCTB
[IpuMeHeHre HEpPaBEHCTB K PELLICHHIO
MaTeMaTHYeCKUX 3a/]1a4d U 3a/1a4 U3

93 pa3nuyYHbIX 00JacTel HAyKH U peallbHOM
KHU3HU, UHTEPIPETaLUs OTYyYEHHBIX
pe3yJIbTaTOB
KonrtponsHas pabdora: "UpparoHanbHele,

94 noKa3aTebHbIe U Jorapudmudeckue
HepaBeHCTBa"

95 HatypanbHble u 1ienble uncia

96 HarypainbHble u niensle yucia

97 [IpumeHeHne MpU3HAKOB AETUMOCTU
LIEJIBIX YUCEIl

98 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEIl

99 IIpumeHeHne MPU3HAKOB AETUMOCTH
uensix yucen: HOJl u HOK

100 [IpumeHeHne MpU3HAKOB AETUMOCTH

uensix yucen: HOJl u HOK

101

[IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 10 MOYJIIO




[IpumeHeHne NpU3HAKOB AETUMOCTU

102 LEJIbIX YUCEJI: OCTATKH I10 MOJYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTU

103 LeNbIX YuCcell: anroput™ EBkinmnaa s
pelIeHns 3a/1a4 B LEJIbIX YUCIAX

104 Kontponbnas pabota: "Teopust menbix
yucen"

105 PaunonaneHble ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PannonaneHbIe CUCTEMBI € TapaMeTpamMu

108 HppaumnoHnanbHble ypaBHEHMS,
HEpaBEHCTBA C apaMeTpamMu

109 WppanmonaibHble CUCTEMBI C

110

napameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111

112

[TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBa C apamMeTpamu

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114

115

TpuronomeTpudecKkre ypaBHEHHUS C
rapamMeTpamMmu

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116

TpuronomeTpruyeckue CUCTEMBI €
napameTpamu




[TocTtpoeHue u uccnenoBaHue
117 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

[ToctpoeHue u uccnenoBaHue
118 MaTEMATHYCCKHUX MOI[CHCﬁ PCAJIBbHBIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTeMaTHUYECKUX MOJIENEN peabHbIX
CUTYyalUi C IOMOLIBIO CUCTEM YPABHEHUM

C mapameTpaMu

KonTponbhas padora: "3anauu c

120 .
napameTpamMu

[ToBTOpenue, 060061IeHNE,

121
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0IIEHNE,
123 cucTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,

124 cucremarusanus 3Hanui: "HepaseHncraa"
125 [ToBTOpenue, 06001IeHNE,

cucremarusanus 3Hanui: "HepaBencraa"
126 [ToBTOpenue, o6o0mEeH e,

cucrtemaTtusanusa 3Hanuii: "HepaBencrsa"

127 [ToBTOpeHue, 06001IEHNE,




cucreMmarusauus 3Hauui: "IIponsBognas u
e€ mpuMeHeHue"

[ToBTOpeHue, 06001IEHNE,

128 cucreMmarusauus 3Hanui: "IIponsBognas u 1
e€ npumeHeHue"
[ToBTOpeHue, o600IIEHNE,

129 cucrtematusanus 3Hanuii: "l[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHme, 06001IEHNE, 1
cucreMaTtu3anus 3HaHui: "Oynkuun"

132 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3anus 3Hanuii: "OyHxun"

133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 WroroBas koHTpoJsibHas paboTa 1 1

135 HToroBast KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEeH e, 1
CHCTEMAaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHeEro oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTb MNOHATHUSAMH: pPALMOHATIBHOE W JICHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAsSI U AECATHYHAS IPOOb, TPOICHTHI

1.2

1.3

BrimonaaTs apI/I(bMCTI/I‘IeCKI/Ie orncpanuun C panrOoHaJIbHbBIMU u
IIGﬁCTBHTGJII:HI:IMH YuCJIaMH

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3Y: MTpaBHJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIUMCIICHUH

1.4

OnepupoBaTh MOHATUSMH: CTENEHb C LEJIBIM I10Ka3aTeaeM, CTaHAapTHas
dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIECHH,
UCTIOJIB30BaTh MOAXOAIIYI0 (OPMY 3alHMCH JCHCTBUTEIBHBIX YUCEN JUISA
pEILIeHUs IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHbBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO YIJIa;
UCIONb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4epe3  OOpaTHbIC
TPUTOHOMETpHUYECKUE (DYHKIHH

2.1

YpaBHEHUS U HEPaBEHCTBA

OrnepupoBaTh TMOHSATHUSMU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO, IIEJIOE,
palMoHaIbHOE, HUPPALMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

2.2

23

24

BoimonHsATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUI U peluaTh
TPUTOHOMETPUYECKHE YPABHEHUS

BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U WpPpallMOHAIBHBIX
BBIDOKEHMM W pemaTrb OCHOBHBIE THIIBI LEJIbIX, PAalUOHAIBHBIX U
HMPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTB YpaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATHYCCKUX
3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MopenupoBaTh peajibHbIE CUTyalldd Ha S3bIKE aireOphl, COCTaBIATH
BBIPAKEHHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJIENIU C MCTIOIH30BAHUEM arlapara aireopsl

3.1

3.2

OyHKIMH U TpaduKu

OnepupoBaTb MOHATUAMU: (QYHKIHS, CIOCOOBI 3agaHust QyHKIIMH, 00JIaCTh
ONpeNieieHuss W MHOMKECTBO 3HaueHMHd (QyHKuuM, rpaduk ¢yHKIUH,
B3aUMHO 00paTHbIe QYHKIUN

OnepupoBaTb MOHATUSMHU: YETHOCTH W HEUETHOCTh (QYHKIMH, HYIH




(byHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA

33 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (QYHKINHU, KBaAPATHUYHOW (YHKIUH,
CTeNeHHON (DYHKIUH C LIEIbIM ITOKa3aTeIeM
Hcnonw3oBare rpaduku (QyHKIMHA 7T UCCICIOBAHHS IPOIECCOB U
3.5 3aBHCUMOCTEH TpHU peIIeHUH 3a7ad M3 APYruX Y4eOHBIX HPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BEITMIMHAMHI
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh MOHATUSAMH: IIOCIIEAOBAaTENBHOCTh, apu(MeTHUecKass W
) reoMeTpuYecKas Iporpeccuu
49 OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBAalOIIas TeOMeTpHYecKas
' nporpeccusi, CcyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOrpeccHu
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEM W MPOrPECCUU IS
' pellIeHUs peabHBIX 3aa4 IPUKIAHOTO XapaKkTepa
5 MHoOkecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar s ONHCaHUus
5.2 peaJIbHBIX IPOLIECCOB U ABJICHUH, IPU PEILIEHUU 3a/1a4 U3 APYTUX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaThb  MOHATUSMHU:  OMpeEJelieHue, TEeopema,  CIEICTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHCIO; HCHOIb30BaTh
1.1 IPU3HAKKA JETMMOCTH LENbIX YHUCEN, DPA3JIOKEHHE 4YHClia Ha MpPOCThIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHATHEM: CTENIEHD C PAIMOHAJIBHBIM I10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM dYucia, AECITUYHBIC U HATypaIbHBIE
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
[IpuMeHsITH  CBOWMCTBA CTENMEHU [UISI MPEeoOpa3oBaHUs  BHIPAKCHHIA,
2.1 ONEpUPOBATh TMOHATUSAMH: TOKA3aTE€IbHOE YPaBHEHHWE W HEPaBEHCTBO;

pemiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB




2.2

BeimonuaTe mpeoOpa3oBaHUs BBIPAKEHUN, COAEPXKALIMX JIOTapu(MBI,
ONEepUpPOBaTh MOHATUSAMU: JIOrapu(MUUYECKOE ypaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

HaxoauTs perieHns npocTelmnx TPUroHOMETPUIECKUX HEPABEHCTB
OrnepupoBaTh MOHATHUAMU: CUCTEMA JIMHEMHBIX YPaBHEHUU M €€ peLIeHUE;
HCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM I PEIICHUS MPAKTHYECKUX
3a1a4

Haxonuts penreHust npocTEHIIMX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peanbHbIE CHTYallMd Ha SI3bIKE anreOphl, COCTaBIATh
BBIPAXKEHHUS, YPAaBHECHHS, HEPABEHCTBA M CHUCTEMBI [0 YCJIOBHUIO 3aJayH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM ariapara anreopbl

3.1

OyHKIMK U TpaduKu

OnepupoBaTh TOHATHUSAMHU: TEPHOAUYECKAs (QYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH HKCTpemyMa (pyHKUHU, HauOoIbllee U
HauMeEHbIlIee 3HaueHus (QYHKIUU Ha MPOMEXKYTKE;, MCIOIb30BaTh UX IS
uccienoBanus QyHKINUU, 3aJaHHOU TrpaduKkoM

3.2

OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIBHOU, JOTapUPMHUUECKON U
TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IUIOCKOCTH UM UCIIOJIb30BATh I PELLICHUS yPAaBHEHUI U HEPABEHCTB

3.3

34

N300paxaTh Ha KOOPAUHATHOM IJIIOCKOCTH IrpaUKU JTUHEHHBIX YpaBHEHUMN
Y UCITOJIB30BAaTh UX JUIS PELICHUs CHCTEMBI JIMHENHBIX YPaBHEHUN

Hcnonw3oBarh rpaduku (QyHKUMHA [JI HUCCIENOBAHHS IMPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

Hauana MmaTemMaTudyeckoro anainza

4.1

4.2

4.3

OnepupoBaTh NMOHATUAMU: HETIpepbIBHAsL QYHKINSA, TPOU3BOIHAS (DYHKIUH;
UCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUI CMBICI MPOU3BOAHON JIs
pelieHus 3aaad

HaxonuTe  MpoOM3BOAHBIE  3JEMEHTapHBIX  (DYHKIUH,  BBIYMCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIUH

Hcnonp3oBaTh  OPOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, IIPUMEHSTHh PE3YJbTaThl UCCIEIOBaHUS K
MOCTPOCHHIO IPahuKOB

4.4

4.5

4.6

Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOKJICHUS HAWJIYUIIEro pELIeHUs B
MIPUKIIAJIHBIX, B TOM YHCJIE COI[MAIbHO-DKOHOMUYECKHX, 3a7auax
OnepupoBaTh MOHATUSIMH: TEpBOOOpa3Has M WHTErpajl; IMOHUMATh
reoMeTpUYecKuil U (pU3NYECKHii CMBICIT HHTETpaja

Haxonuth mepBooOpa3HbIe dJIeMEHTAPHBIX (YHKIIHA, BEIYUCIATH HHTETPAT
o popmyrne HetoTona — Jleitbnuna

4.7

Pemars IMPUKIAAHBIC 3ada4i, B TOM YUCIIC COLHAIIBHO-DKOHOMHWYCCKOIo "
(u3nvecKoro xapakrepa, CpeJICTBAMU MaTEMaTHYECKOTO aHAIIN3a




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Kox
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna. OOBIKHOBEHHBIE M JIE€CSATUYHBIE JIpOOM, IPOLEHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE TpoOH. Apr(pMETHIECKUE OTEepaluy ¢ palMOHATLHBIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpruMenenue npodeii u mporeHToB
JUIS peLICHUs NIPUKIIAJHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACICH 3HAHUN U pealbHOU KU3HU
JelicTBuTenpHble yncia. PanmoHanbHble U UppallMOHaIbHbIE Yucia. ApupMeTnyeckue
1.2 omepanuu ¢ JedcTBUTENbHBIMU 4YuciaMu. [lpuGnukEHHbIE BBIUUCIEHMS, IpaBUIIa
OKpYIJICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BBIYACICHUN
Crenens ¢ 1enbiM nokaszaresneM. CtangapTHast popMa 3anucy AeHCTBUTEIBHOIO YUCIIa.
1.3 Hcnonb3oBanue noaxojsmeil GopMbl 3anucu JeHCTBUTENbHBIX YHCEN AJIS pelIeHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHbIX
14 ApudmMeTndecknii KOPeHb HATypaJIbHON cTereHu. JIeHcTBUS ¢ apudMeTHUeCKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
L5 CuHyC, KOCHMHYC U TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxzaecTBa U TOXKJECTBEHHbIE IPEOOPA30BAHUS
2 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxKeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
' (hopmyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
' UHTEPBAJIOB
2.4 Peuenue nensix 1 IpoOHO-pallMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB
2.5  Pewenue uppanlMOHaJIbHBIX YPABHEHUN U HEPABEHCTB
2.6  Peuienue TpUroHOMETPUYECKUX YPAaBHEHUMN
57 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKHX 3a]1a4 U 3a/1a4 U3
' pa3INYHbIX 001acTe HAyKU U pealibHOM KU3HU
3 OyHKINUU U TpaPUKH
31 OyHkius, crnocodbl 3amanus ¢yHkuuu. I'paduk yHkunuu. BzaumHO oOpaTHBIE
' GyHKIUHA
39 OO6nacTp ompenesneHuss W MHOXECTBO 3HaueHud QyHkuuu. Hymu ¢yHkuuu.
' [IpomexyTKH 3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
313 CrenenHast GyHKIUS C HaTypaJIbHBIM M LI€JbIM Moka3areneM. E€ cBoiicTBa u rpaduxk.
' CaoiicTBa U rpauK KOpHSI 7-Oi CTEIIEHH
34 Tpuronomerpudeckas OKPY)KHOCTb, OIpEJeIeHHEe TPUTOHOMETPUUYECKUX (YHKIUN

YHUCJIOBOTO apTyMCHTA




4 Hayana maTemaTrnueckoro aHaimsa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3aJaHMsl  IOcienoBaTeNbHOCTEH. MOHOTOHHBIE
' T0CIIeIOBATENEHOCTH
Apudmerndeckass M reomerpuueckas mporpeccun. beckoHeuHO — yObIBarolas
4o | TEOMETpHIECKas IPOrpeccHs. CymMa OecKOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKoi
' nporpeccud. dopMmyna CIOXKHBIX NPOUEHTOB. lMcnosp3oBaHuME NPOrpeccuu Ui
pEILIEHNUs PEATIbHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa
5 MHo>xecTBa U JIOTHKa
MHoxecTBO, omepauud Haj MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOpPETUKO-MHOXKECTBEHHOIO —ammapara JUlsli ONMCaHHUs peallbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX MIPEIMETOB
52 Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO
11 KUIIACC
Kona IIpoBepsieMbI 3JI€MEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
1.1 Hatypanbnble u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YUCEI
1.2 CrerneHb ¢ pallnoOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEIEHU
1.3 Jlorapudm uncna. [lecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHHi, copepKalUX JOrapu(pMbl
2.2 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MIOKa3aTeleM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 CucreMbl TMHENHBIX YpaBHEHMN. Pelenne NpukiaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHEUHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [TpuMmeHeHne ypaBHEHHM, CHCTEM U HEPABEHCTB K PEIICHNI0 MAaTEMATUYECKUX 3a]ad
' W 3aJ1a4 U3 pa3IMuHbIX o01acTel HayKH U pealibHOM JKHU3HU
3 OyHKIUYU U TpadUKU
Oyukuus. [lepuonuyeckue ¢yHkuu. IIpomMexxyTkn MOHOTOHHOCTH —(YHKIUH.
3.1 MakcuMymMbl U MUHUMYMBI QyHKIUH. HauOomnbliee M HauMeHblee 3HAUYEHUE
(GYHKIIMHM Ha IPOMEXKYTKE
3.2 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA U TpaduKu
33 [ToxazarenbHas u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
34 Hcnonp3oBanue rpadukoB GyHKIUN IS pelIeHUs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
3.5 Hcnonp3zoBanue rpadmkoB GyHKITAN JJIsT UCCIIEIOBAHUSI TIPOIIECCOB U 3aBUCUMOCTEH,




KOTOpBIC BO3HUKAIOT TPHU PEIICHUU 3aJa4 W3 JPYTUX YYEOHBIX TPEAMETOB U
peaabHOM KU3HU

4 Hauana matemaTndeckoro aHaausa

4.1 HenpepsiBabIe hyHKIMH. MeTO MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3MUECKH CMBICI TPOU3BOIHOM

43 [TponsBonHble 3neMeHTapHBIX (QYHKUUH. DopMysbl HaXO0XIEHHs MPOU3BOIHOMN

' CYMMBI, IPOU3BEIEHUS U YACTHOIO (QYHKIMH

[IpumeHeHne mTPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTH U

4.4 9KCTpeMyMbl. HaxokaeHne HauOOoNbIIer0o W HAaMMEHBIIEro 3HAa4eHus (QyHKIUU Ha
OTpe3Ke
[Ipumenenne npou3BOIHON JUIsl HAXOXKAECHHUSI HAWIYUILIErO PELIEHUS B IPUKIIATHBIX

4.5 3aJadax, Ui OMNpEJeNICHHs CKOPOCTH Tpollecca, 3aJaHHOro (GopMmynol wiu
rpaduKom

4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

47 WuTerpan, ero reoMeTpuuecKiii 1 (GU3NIECKHUA CMBICI. BhIUMCIeHHEe HHTETpaja Imo

dopmyne Hetorona — JleiiOnuna




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 00111ero
oOpa3oBaHus

Bnagenune MeromamMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ay;
yMeHue (GOpMYJIHpPOBATH W ONEPHUPOBATH TOHATHAMH: ONpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
oOpaTHOE ¥ TPOTHUBOIOJIOKHOE YTBEPXKJACHHUE, TPUBOAWTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUU;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXXACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTHYECKYI0  MPAaBHJIBHOCTh  PACCYKICHHI, YMECHHE OIEPUPOBATH
MOHATHUAMU:. MHOXKXECTBO, IMOAMHOKCCTBO, OII€palluyi HaJl MHOXCCTBAMMU;
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMA 3a1a4, B TOM
YHCJIC U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHSIMHU:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad Ha MIOCKOCTH, YMEHUE 3a]aBaTh
U OIMCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; KCIIOJIb30BaTh rpadbl mpu

pelIeHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LEN0E YHUCIIO,
CTENEHb C IeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEeHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEUCTBUTEIbHBIM IMOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOTO YHCIA,
OCTAaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHbBIINHN 00Iunit
JenuTeNb W HauMEHbllee oOmiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3HLIHOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3zoBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus IpoOHO-
palMoOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKass MpOrpeccusi, TeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBbIBAIOIIAs TIeOMETpUYEcKas IpOrpeccus;

YMCHHUEC 3alaBaTb IOCJICAOBATCIBHOCTH, B TOM YHCJIC C IIOMOIIBIO




PEeKYppPEHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeETb
IPOU3BOIUTH apU(METHUECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
MOKa3aTeJbHbIC, CTENEHHbIE, JIOrapu(pMHUUYECKHE, TPUTOHOMETPHUECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHCTEMBl; YMEHHE OIIEpPUPOBATh
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpaBHEHUH, HEpPAaBEHCTB M CHCTEM; YyMEHHME peulaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C [apaMETPOM; I[PUMEHSAThH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul DPELIECHUS MaTeMaTHYECKHX

3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue omepupoBaTh TOHATHSAMH: (DYHKIUS, YETHOCTH (YHKIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIUM, KCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKe, HempepbiBHas (YHKIMS, aCHMOTOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas MPOM3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, MepBooOpa3Has, OmNpeAeIEHHbIH
UHTETpall; YMEHUE HaXOAUThb ACUMNTOTHl rpapuka (QyHKIHUH; yMEHHUE
BBIUNCIATh  NPOM3BOAHBIE  CYMMBI, INPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh YpaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMU; YMEHHE HaXOJUTh HPOM3BOJIHBIE 3JEMEHTapHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi UCCIEJOBaHMUS (PYHKIIMMH,
HaXO/JUTh HauOOJbIINE W HAaUMEHbIIME 3HAaueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BAaHHMEM allapara MaTeMaTH4eCKOro
aHaJINM3a; MPUMEHATh MPOU3BOJAHYIO ISl HAXOXKICHHUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHUYECKUX H
¢u3nUeckux 3aaavyax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO
WHTErpajia; MPUBOAUTH IPUMEPB MATEMATHYECKOTO MOJEIMPOBAHUSA C

NOMOILBIO AU(PepeHInanbHBIX YpaBHEHUH




YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEHHas QYHKIMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKINH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; yMEHHE CTPOUTh TpapuUKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(GUKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHMOCTEH, MPHU
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peaJbHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIUYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA M Tpaduku (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4i U3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIOBUIO 3aJa4yd, HMCCIIEN0BATh IIOJYYEHHOE DCIICHUE U
OLICHMBATh MPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHWEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHUE€ H3BJIEKaTh, UHTEPHPETUPOBATH
uHpOpMalMIO, IPEJCTaBICHHYIO B Ta0lMLaxX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peallbHbIX IMPOLIECCOB U SBJIEHUH; MPEACTABIATh
MHPOpPMALIMI0O C TOMOIIbI0O TabauIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/IOB M JIEKTPOHHBIX CPEICTB; rpauuecKu Mcciael0BaTb COBMECTHbBIE

HaOJFOJICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs 1 JTMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OINBIT U CIIydalHOE
coObITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHUS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIIONB30BaHUEM TpapUUecKX METOJ0B; IMPUMEHSThH
bopMyIbl CIOXKEHHSI U YMHOXKEHHUS BEpOSITHOCTEH, (opMylly IMOJIHOMN

BEPOSTHOCTH, Gopmyny bepHymnnu, komOuHaTOpHBIE (QaKThl U (HOPMYIIBI;
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OLICHUBATh BEPOSITHOCTH pEaANbHBIX COOBITHI; YMEHHE ONEpUPOBATH
NOHATHAMM:  CIydaiiHas BEIMYMHA, pACHpPEICIICHHE BEPOSATHOCTEH,
MaTeEMaTUYeCKOEe OXHJaHUE, JUCHEPCHUs U CTaHJAPTHOE OTKJIOHEHUE
CillyuallHOM  BeJMYMHBL, (QYHKIMH  paclpefeieHus U IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEJIbHOIO U HOPMAJILHOTO paclpeieieHuil; yMEeHue
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPENCICHUN Ul pELICHHs 3a/1ay;
3HAaKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIICOBAHNM; YMEHUE IPHUBOJUTH IPUMEPHl NPOSABICHUSA 3aKOHA
OONBUINX 4YHCET B MPHUPOIHBIX W OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
OIEpUPOBATh MOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YNCIO COYECTAHUU,
YHUCIO  NEepecTaHoBoK, OwHOM  HplOTOHA; yMeHHE  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYKACHUS Ul pelleHUs 3ajay; OLICHUBATh
BEPOATHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHLIﬁ pe3yiibTat

YMeHHe onepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTefI, yrojia MeExKAay IIpSAMbIMH,
yroJl MeXAay TMpsAMONM M INIOCKOCTBIO, YroJI MEXIY INIOCKOCTSMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBbIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4ecKHe
MOACIM C MOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaiienenumnesn, MNpu3Ma, NUpaMuna, (urypa M TOBEPXHOCTh
BpalieHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTU MHUPAMHIbI, MPU3MBI, KOHYycCa, HWIMHIpa, O00BEM Kyoa,
NPSAMOYTOJILHOTO MapajulelieNuIea, MUPaMUIbI, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHs] KOHyCa M IHIMHIPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUYCHHWE IIIapa, IUIOCKOCTH,
Kacaromasicss ceppl, MWIMHIAPA, KOHYCa; YMEHHE CTPOHUTHh CEUeHHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOIOTPAHHUKH, (UTYPHl U TOBEPXHOCTH

BpalCHus, UX CCUCHUA, B TOM YUCIIC C TIOMOIIBIO 3JICKTPOHHBIX CPCIACTB,
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yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMynupoBaTh oNpeAeaeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuioo Guryp 1o
pa3IMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOM00MS, TMMOJ00HBIE (UTYPBI; YMEHHE
pacmo3HaBaTh paBHBIC U TMOJOO0HBIC (UTYPHI, B TOM YHCIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUICCKHE OTHOUICHUS TIPH
peIICHUU 3a]la4; HAXOJUTh TCOMETPHYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) IIPU PEIICHUH 33/a4 U3 JIPYTUX YYEOHBIX MMPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAb, OOBEM, IUIONIAJb TOBEPXHOCTH), HCHOJIb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaJUICNICIIUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHNC 00BEMOB HO,I[O6HBIX (1)I/Il"yp

YMeHue ONCpHUPOBATh HOHATUAMU: MPAMOYI'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘~I€6HBIX npeaMcToOB
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YMmenue BLI6I/IpaTL HO,I[XO,I[?IH_II/Iﬁ MCETOJ IJId pCHICHUS 3ala4u; IOHUMAaHUC
SHAYUMOCTH MATCMATUKH B HU3YYCHHU TPUPOAHBIX U 06IH€CTBCHHBIX
nponeccoB u HBHGHHP'I; YMCHHUEC pacClio3HaBaTb IPOSBIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTL MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOM MaTeMAaTHYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS
1.1 Harypainbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH HENbIX YUCE
12 Panmonaneupie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TPOLEHTHI,
' OCCKOHEYHBIC MTEPUOIUUCCKHUE IPOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMH HaTypalbHON CTEIEHH
1.4 Crenens ¢ 1enpiM nokasareneM. CTeeHb ¢ pallMOHaIbHBIM I0Ka3aTesieM. CBolicTBa
' CTETCHH
L5 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
JeiictBuTenpHble 4ucna. ApupMETHUECKHE ONepaluud ¢ JACHCTBUTEIbHBIMU
1.7 guciamu. [IpubnmxEHHbIC BRIYUCICHUS, TPaBUJIa OKPYTIICHHS, IPUKHUIKA U OI[EHKA
pe3yJibTaTa BEIYMCIIECHU
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Lenbie u APOOHO-paALIMOHANBLHBIC YPABHEHUS
2.2 HppauronanbHble ypaBHEHHS
2.3 Tpuronomerpuueckue ypaBHEHHs
2.4 [TokazarenbHbIE U TOTapUPMUUECKHE YpaBHEHUS
2.5 [{enbie u IPOOHO-pallMOHANTBHBIE HEPABEHCTBA
2.6 HppanronanbHble HEPABEHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKiue HEpaBEHCTBA
2.8 Tpuronomerprieckue HEpaBEeHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHUI W HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMsl TUHEHMHBIX YypaBHEHUN. OnpeienuTenb MaTPHIbI

3 OyHKIMH U TpaduKu

3.1 Oynkuus, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3anmuo oOpaTHBIE




¢yukuuu. YétHelie 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKINHN

Ob6nacte ompezaeneHuss W MHOXKECTBO 3HaueHWi QyHkuumu. Hymu dyHknum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblee 3HAYCHHE
(GYHKIIMN Ha IPOMEXKYTKE
13 Crenennass (yHKIUSI C HAaTypajJbHBIM W LENbIM TNoOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-0l CTEIEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, ©X CBOWCTBA U TPaPUKH
16 Toukum paspeiBa. Acumntotel rpadukoB (ynkiuii. CBoiicTBa  (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHMSI IOCIIE0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro aHajiusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanOobIIero U HauMEHbIEro 3Ha4eHus (yHKIUU Ha
OTpe3Ke
43 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoecTBO, onepalnuu Haji MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEPXHOCTH BPALICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



