MHUHUCTEPCTBO NMPOCBEMIEHHUS POCCHHCKOM ®EJIEPAILTAN
MunucTEPCTBO NPOCBEIIeHHS H BOCIIHTAHAS Y IbHOBCKOIT 06.1acTH
Yupagiienne 00pa3oBaHus aIMHHHCTPALIAA FOpoa YIILAHOBCKA

MBOY '"T'y6epnaropckuii umeit N2 101" npu ®T'BOY BO "Val'IlV um. H.H.

PACCMOTPEHO
PykoBoxutens MO
yUuTEIeH
MaTeMaTHKH,QH3UKH 1

Enenckuna C.B.
ITpuka3 Ne 1 ot «29»
asrycrta 2023 T.

YabsanoBa"

COTI'JIACOBAHO
3aMecTHTeNb AUPEKTOPa
mo YBP,

W Ne 101

Epmosiaesa H.B. JlaTpunesa"
oT «29» aBrycta 2023 1. g
Mamoruna E.B.
I[Mprka3 Ne 432 ot «30»

aprycra 2023 .

PABOYASA ITIPOTPAMMA
(Unentudukarop 315936)

yqeﬁnoro npeamMera «A.m"eﬁpa H HAYaJ1a MaTeEMAaTHYECKOIro aHAJIu3a.

Yray6aeHHblii ypoBeHb»
st obydaroruxcs 10-11 kinaccon

r. YiIbsHOBCK, 2023



MNOACHUTEJIBHASA 3AIIMCKA

VYuebnsiii Kypc «AnreOpa W Hauajga MaTeMaTUYECKOTO aHAJIU3a» SBISETCS
OJIHUM M3 HauOoyiee 3HAYMMBIX B IMPOTrpaMME CpeIHEro oOuiero odpa3oBaHUs,
IIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0azy aJis
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, & C IPYrod CTOPOHBI, (OpPMUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIUICHUE O0yUYaloluXcsi Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUSI MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro ydyeOHOro Kypca oOydaromuecs OBJIaJI€BaIOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas (QOopMyIHpyeT CBOH
JOCTHKEHHS B MATEMaTH4IeCcKoi hopme.

VYuebnblii Kypc anreOpbl U Havall MaTeMaTUYECKOr0 aHallh3a 3aKJiaJIbIBaeT
OCHOBY Ul YCIIEIIHOTO OBJIAJICHUS 3aKOHaMHU (U3UKH, XUMHUH, OUOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIUI Pa3BUTHUSI SKOHOMHKHU U OOIIECTBEHHON YKU3HH,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BAaTh WX Uil JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBinajeHHEe aOCTpPaKTHBIMU U JIOTHYECKU
CTPOTUMHU KOHCTPYKIMSMHU aireOpbl M MaTeMaTHYeCKOro aHaliu3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTH, JOKa3bIBAThH
YTBEPXKACHHUS C TMMOMOIIBIO MHAYKIIMH W PAcCyXXIaTh JIEAYKTUBHO, HCIOJIb30BAThH
00001IEHNe W KOHKPETU3allMlo, abCTparupoBaHWE M aHAIOTHIO, (OpMHUpPYET
KpEaTUBHOE U KPUTHUUECKOE MBILUICHUE.

B xone usyuenus yueOHOro kypca «Anredpa U Hayajia MaTeMaTUYECKOTO
aHanmM3a» OOydYaroIIuecs MOJyYaroT HOBBIA OMBIT PEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSATEJIbHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENIEH pealbHbIX CHUTYalluH,
UHTEPHpETAllud  TOJYYCHHBIX  pEIICHUHM, 3HAKOMATCA C  MpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B IMpPHUPOJAE, HAayKe U HCKYCCTBE, C
BBIJIAIONIUMUCS MAaTEMAaTUYECKUMH OTKPBITHSMU U UX aBTOPaMH.

Y4eOHbpIli Kypc oOnagacT 3HAYMTEIBHBIM BOCIHTATEIBLHBIM IOTCHITHAIOM,
KOTOpBIM peanu3yeTrcsi Kak 4Yepe3 Yy4eOHBbIM MmaTepuajn, CrocoOCTBYIONIUN
(OpMUPOBAaHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK M dYepe3 CHeuuduky ydyeOHOH
NESTENIbHOCTH, TpeOYIoWEeH MNpOJOJDKUTENIbHON  KOHUEHTpalud BHUMAHMS,
CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmetommku oOydeHus anreOpe W HayalaM MaTeMaTHYeCKOTro
aHaJIM3a JISKUT ACSTEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykrype yueOHOro kypca «Anrebpa M Havaja MaTeMaTH4YECKOIro
aHaJIM3a» BBIIEJEHBI CIENYIOUUE COAEepKATEIbHO-METOAUYECKUE TuHUN: «Yucna



U BBIYUCIICHU», «DyHKIIMK U rpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hagana
MaTEeMaTHYECKOro aHaim3a», «MHOKecTBa U JIOTHKa». Bce OCHOBHBIC
COJICPIKATEIPHO-METONYCCKHE JIMHUM HW3YYalOTCS Ha MPOTSHKCHHH JBYX JICT
oOydeHHsT Ha YpPOBHE CpEIHEro OOIIero oOpa30BaHMs, €CTECTBEHHO JOIMOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TEMaMH W pa3jaenamu. JlaHHBIHA
yU4eOHBIA KypC SBISICTCS WMHTEIPATUBHBIM, ITIOCKOJIBKY OOBEIUHSACT B cebe
COJICpP)KaHUE HECKOJIBKMX MaTeMaTHYeCKMX JIUCIMIUIAH, TAaKUX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHUYCCKHIA aHAIHW3, TEOPHUsS MHOXKECTB, MaTeMaTHUYECKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJCBalOT Bcé Oosee
IMIMPOKUM MATEMaTHICCKUM aIlllapaToM, Y HUX TOCJICI0BATEIIEHO POPMUpPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYCCKYI0 MOJCIb pealbHOU
CUTYyalluH, MPUMEHATh 3HAHWS, TOJyYEHHBIC MTPH M3YyYECHUH YICOHOTO Kypca, s
pEIIeHHs] CAMOCTOSATENBHO C(HOPMYTUPOBAHHON MAaTEMAaTUYCCKON 3a/1aud, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

ConepkarenpbHO-MeTOMYECKas JTHHHS «YKcia W BBIYMCICHUS 3aBepIIacT
(bopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 00IIero oopasoBanus. Ha ypoBHe cpemnHero oomiero
oOpa3oBaHMs 0co00O€ BHUMaHuUE yHeseTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHAIBHBIX BBIYHUCICHHUM, BKIIOYAIONIMX B CEO0Sl MCIOJB30BaHUE PA3TUIHBIX
dopM 3amucu 4Ymclia, YMEHHUE JeNiaTh NPUKHIKY, BBIMOJHATH MPUOINKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YHCIIOBBIC BBIpAXXCHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMHU
KOHCTaHTaMH. 3HAKOMbBIC OOYYarOIIMMCS MHOXKECTBA HATypajbHBIX, IICIIBIX,
palMoOHaJIbHBIX W JEHCTBUTCIBHBIX  YHCEN  JOIMOJHSAIOTCS  MHOXKECTBOM
KOMIUIGKCHBIX YHCENI. B KaXJIoM H3 O3TUX MHOXECTB pPaccCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CHenu(UICCKHe 3alaud W OIEpaluu: JACIICHHE HaIelo,
ONEPHPOBAHME OCTATKAMH Ha MHOXXECTBE ILEJIBIX YHCEN, OCOOBbIe CBOKCTBA
paIMoOHaIBHBIX ¥ UPPAIMOHATIBHBIX YHCEN, apu(PMETUUCCKUE OTIepaIliu, a TaKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTETIICHH HAa MHOXKECTBE KOMILIEKCHBIX YHCEIL.
braronmapst mocienoBaTebHOMY PACHIMPSHHUIO KpPyra HUCHONB3YEMBIX YHCENT H
3HaKOMCTBY C BO3MOJKHOCTSIMH MX TMPHUMEHEHUS JUISl PEIICHUS Pa3IUYHBIX 3a7ad
(dbopMupyeTCcs TPEACTaBICHUE O SIUHCTBE MATEMAaTHKH KaK HayKH W € POJIH B
MIOCTPOCHUN MOJICIICH pEabHOTO MHUpPA, IIUPOKO HCIONB3YIOTCS O00O0OICHHE U
KOHKPETH3AITHS.

Jluaust «YpaBHEHHS W HEPABCHCTBAa» pPEATU3yeTCs Ha MPOTSKCHUH BCETO
oOy4eHHs Ha YpPOBHE CPEIHEr0o OOIIero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIUX 3amad. B
pe3ynbrate oOydaromuecss OBJIAJEBAIOT PA3IMYHBIMH  METOJAMH  PCIICHHS
palMoOHaIbHBIX, HWpPPAIMOHATBHBIX, IIOKA3aTENbHBIX, JIOTAPUPMUICCKUX |
TPUTOHOMETPHUYECKAX ypPaBHECHWH, HEPABCHCTB M CHUCTEM, a TaKXe 3ajad,



comepxkamux mnapaMmeTphl. I[lojlydeHHBIE YMEHHUS HIMPOKO HCHOJIB3YIOTCA MPHU
WCCIIeIOBaHNH (DYHKIIMI C TIOMOIIBI0 MTPOW3BOAHOM, TIPH PEIICHUH MPUKIIATHBIX
3a/a4 W 3a7a9 Ha HaXOXKJICHUE HAaMOOJBINX W HAUMEHBIINX 3HAYCHUN (yHKIIHH.
JlaHHas coziepkaTeabHas JIMHKUS BKIIFOYAET B ce0s Takke (GOpMUPOBAHHE YMEHUM
BBITIOTHATh  pacuéTrel 10  (QopMynaMm, TpeoOpa3oBaHUsl  paIlMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TaKkKe BBIPAXKEHU,
COJIepKaIllUX CTereHu U jorapudmel. biarogaps u3ydeHuro anreOpanveckoro
Marepuaiga IPOUCXOAUT  JAJIBHEHIIEE  pPA3BUTHUE  AITOPUTMHUYECKOTO U
a0CTPAKTHOTO MBINIUICHUST OOydaromuxcs, GOPMUPYIOTCS HABBIKU JSAYKTHBHBIX
paccyxaeHui, pabOTBl C  CHMBOJBHBIMH  (OopMamMHu,  IIPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJEC PABEHCTB M HEPABEHCTB. AJreodpa
npeuiaraet 3PQGEeKTUBHBIE HMHCTPYMEHTHI Ui PEIICHHUS MPAKTUUYECKUX U
€CTECTBCHHO-HAYYHBIX 3a7a4, HArJSIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

ConepxxatenbHo-MeTOAMUecKass JuHUA «DyHKIMM U rpaduKU» TECHO
neperieTaeTcss ¢ APYTMMH JIMHUSAMHM y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3a4a€T MOCIEA0BATEIIBHOCTh N3YyUEeHUsI Marepuana. M3yueHne cTeneHHou,
MOKa3aTeIbHOM, JJorapu(PMUIECKON U TPUTOHOMETPUICCKUX (PYHKIIMM, KX CBOMCTB
U rpaduKoB, UCIONIb30BaHUE (QYHKIMN JJI1 PEIICHUs 3ajad U3 APYTUX yICOHBIX
MPEIMETOB 1 PEAJIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMATUYECKUM aHAJIU30M,
TaK M C pPEIICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OoJibllloOE BHUMAaHHE
yaensercs (POPMUPOBAHUIO YMEHHUS BBIpaXaTh (DOPMYJIaMU 3aBUCUMOCTH MEXKIY
Pa3IMYHBIMA BEJIMYMHAMU, HCCICAOBATh IOJIYYCeHHBbIC (YHKIUH, CTPOHUTh HX
rpaduku. MaTtepuan 3Toi cojaepKaTeIbHOW JUHUM HAIICJICH Ha Pa3BUTHE YMEHUM
W HaBBIKOB, IMO3BOJISIONIMX BbIpakaTh 3aBUCUMOCTH MEXKJy BEIMYMHAMU B
pasnudHOil (opme: aHATUTHYECKOW, rpaduueckoil n crmoBecHoW. Ero msydenwue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIINH, UCIIOJIb30BAHHMIO aHAJIOTHiA.

ConepxarenbHass nuHusl «Hayana maremMaTHYecKOro aHaIn3a» IO3BOJISET
CYIIECTBEHHO PACIHIMPUTh KPYr KaK MaTEeMaTUYECKUX, TaK U MPUKIAIHBIX 3a]ad,
JOCTYIHBIX OO0YYaloIUMCs, TaK KaK Yy HHUX IMOSBIISIETCS BO3MOXKHOCTh CTPOUTH
rpadvKu  CIOXKHBIX (YHKIIUH, OMpeAeisaTh HMX HAWOOJIBIINE W HAMMEHBIIINE
3HAYCHUS, BBIYMCIATH IUIOMATd (GUTyp U OOBEMBI TEN, HAXOAUTh CKOPOCTH H
YCKOpeHHUs TpoueccoB. JlaHHas coaepkareiibHas JUHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOCHUS MATEMATHYECKUX MOJEJIEH pEalbHBIX CUTYyallHi,
MO3BOJISICT HAXOJUTh HAWIyUlllee PEHICHUE B MPUKIAIHBIX, B TOM YHUCIIE
COIIMAIbHO-?KOHOMHUYECKHUX, 3aJadaX. 3HAaKOMCTBO C OCHOBaMH MaTEeMaTUYCCKOTO
aHaJgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHS, (POPMHUPOBAHUIO YMEHHUW pPaCIO3HABATh IPOSBICHUS



3aKOHOB MaTEeMaTHUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCS PE3yIbTaTax, MOJIYUYCHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKU KaK HAyKH,
1 00 UX aBTOpax.

ConepxkaTenbHO-MeTOANYECKas JIMHUSA «MHOXKECTBAa U JIOTUKa» BKJIKOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB U MaTEMaTHYECKOM JIOTMKU. TeopeTHko-
MHOECTBEHHBIEC MIPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEMaTUKH
U TIpe/yiaraloT Hambosee yHUBEPCATbHBIA S3BIK, OOBETUHSIONINI BCE pa3neibl
MaTeMaTUKH M €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTUYECKHUE
JUCLMIUIMHBL W WX TMPWIOKEHUS B eauHoe uenoe. [loatoMy BaxkHO [1aTh
BO3MOXKHOCTh OOyYaromeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTeMaTUKHU W UCIIOJIb30BAaTh €r0 JIJIsi BHIPAXKEHUSI CBOMX MBICIICH.
JpyruM BaXHBIM TMPU3HAKOM MaTE€MaTUKH KaK HAayKu CJIEAyeT MpHU3HATh
CBOMCTBEHHYIO €M CTpOroctb OOOCHOBAaHMM U CJIEIOBAHHE OMNpPEACIEHHBIM
NpaBWJiaM  [OCTPOEHUS  JIOKA3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHUYECKOTO MBIILICHUS
00yJaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKICHUSA Ha OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHUS.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MATEMaTUYECKOTO MOJAEIHPOBAHUS, KOTOPBIE MPU3BAHBI
crocoO0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENeH peaTbHbIX
CUTyallMil, HUCCIEJOBaHUS HTHUX MOJEJIEeH ¢ MOMOIIBI0 amnmapara aireOpsl u
MaTeMaTHYECKOro aHajan3a, WHTEPHpETAIluu TOJIYYCHHBIX pe3yiabTaToB. Takue
3a1aHus BIUIETEHBI B KAXK/IBIM U3 pa3J€iI0B IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHUall
y4eOHOro Kypca IIMPOKO HMCIOJIB3YeTCs I pEelIeHUs] MPUKIaAHbIX 3anad. [lpu
pelIEHUH  pealbHBIX  NPAKTUUYECKUX  3a7ad  OOydaroliuecs  pa3BUBAIOT
HAOII0aTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTWI0, 0000maTh W KOHKPETH3UPOBAaTh  IPOOseMy.
HestenbHOCTh 1O (OPMUPOBAHMIO HABLIKOB PEIICHHS MPUKIAIHBIX 3a7a4
OpraHM3yeTCs B IPOIECCe U3YyUEHUS BCEX TEM YUeOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOrO aHaJIU3a».

Ha wusydenme ydeOHOrO Kypca «AnreOpa W Hayala MaTeMaTHYECKOTO
aHaiau3a» oTBoauTcs 272 daca: B 10 kmacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciia ¥ BIYMCICHUSA

Parmmonanpupie yncna. OOBIKHOBEHHBIE W JCCSITHYHBIE IPOOH, MPOIICHTHI,
OeckOHEeUHble Mepuoandeckue Apodu. Ilpumenenue apoOell MU MPOLEHTOB IS
pelIeHus IPUKIAIHBIX 3a7a4 U3 Pa3INYHbIX OTpAciIei 3HAHUM U PEalbHOU KU3HMU.

JleiicTBUTENbHBIE 4YMCIIA. PanuoHaJIbHBIE W WPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepanuMu € JEWCTBUTENbHBIMH  4HCIaMd.  Moayib
JNENUCTBUTEIBLHOTO YUCIa U €ro cBoicTBa. [IpuOnmxkE€HHbIE BHIYUCIICHHMS, TIPABUIIA
OKpPYIJICHUS], MPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1menbIM  nokaszareneM. buHom Herorona. Hcnoas3oBaHue
HNOJXOAIIeH POPMBI 3alUCH IEUCTBUTENBHBIX YNCEN JIJISl PEILICHUS] TPAKTUUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

CreneHp € palnMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JENUCTBUTEIBHBIM I10KA3aTEIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTuyHble W HaTypaJibHbIE
Jorapu@Mel.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOrO apryMeHTa. ApPKCHHYC,
ApPKKOCHUHYC M apKTAHT€HC YMCIIOBOI'O apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YPAaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE ypaBHEHUSI U YypaBHEHHUs-cleAcTBUsA. HepaBeHCTBO,
pelieHne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEUICHUSI LEIbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUH U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW NEpPeMEHHOW. JleneHue MHOrouieHa Ha
MHOIOWJIEH C ocraTkoM. Teopema be3dy. MHorouneHsl ¢  LEIBIMU
kodpunuentamu. Teopema Buera.

[TpeoOpazoBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTEIIEHU U KOPHU.

WppaunoHanbHbIe ypaBHEHHUS. OCHOBHBIE METO/IbI penieHus
UPPaLMOHAJIBHBIX YPaBHEHUM.

[Toka3zatenbHble ypaBHEHHUs. OCHOBHBIE METO/Bl PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHM.

[TpeoOpa3zoBaHne BbIpaXEHUM, COlepKaLUX Jorapu(msbl.

Jlorapudmuueckue YpaBHEHUS. OCHOBHbIE METO/IbI pelieHus
Jorapu(MUYECKUX YPaBHEHHIA.

OCHOBHBIE TPUTOHOMETPUUECKUE (bopMyIbL. IIpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHENMHBIX YpaBHEHUM. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHuW. Omnpenenurenp MaTpulbl 2X2, €ro TeOMETPUUYECKHA CMBICI U
CBOKWCTBA, BBIUYHCIICHUE €r0 3HAYEHUs, TPUMECHECHUE OINPEACIUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX YypaBHEHUU. PelieHune npukiagHbIX 3a7a4 € [OMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne IIOCTPOCHHOM MOJEIUA C
ITOMOIIBIO MATPHI] U ONIPEICIIUTEIICH.

[TocTpoeHne MaTEMaTUYECKUX MOJEJEH PEAbHOM CHUTyalldd C MOMOIIBIO
YPaBHEHHM W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3IMyHBIX 00JacTel HayKu M pealibHOU
KU3HHU.

DOyHkuuu U rpadpuku

Oynkuus, crnocoOsl 3amganus (yHKIUU. B3auMmHO 00paTHbBIe (QYHKIIHH.
Komnosumus ynkumii. ['paduk  ¢GyHKIMH. DIeMeHTapHbIE TpeoOpa3oBaHuUs
rpa@uKoB QyHKIIHIA.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu QyHkiuu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. UETHBIC U HeuéTHBIe GyHKIUH. [lepuoanueckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (GYHKIMU. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUs] PYHKIIMU HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTU4yHasi U JApOOHO-TMHEHHAas (QYHKIUH. DJIeMeHTapHOe
UCCJIEJOBaHKUE U TOCTPOCHUE UX I'Pa(PUKOB.

CrenenHas GyHKIHS C HATypaldbHBIM M IENBIM MoKazareneMm. EE€ cBoiicTBa u
rpaduk. CBoiicTBa M TpaduKk KOpHS N-OM CTENeHH Kak (QyHKIMH OOpaTHOM
CTEIIEHU C HATYpaJIbHBIM I1I0KA3aTEIIEM.

[TokazatenbHast u jorapupmuyeckas (yHKIHUU, UX CBOMCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUIN 1715 pEeHICHHs] YPaBHEHHIA.

TpuroHoMmerpuueckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUYECKUX
(GyHKIMIA YUCIOBOTO apryMEHTA.

OyHKIMOHAIIBHBIE 3aBUCUMOCTH B PEAIBHBIX IMPOLECCAX U SBJICHUSX.
['pacduxu peanbHbIX 3aBUCUMOCTEH.

Hayana MaTeMaTHYeCKOro aHajIu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTEIbLHOCTEH. MeTox
MaTeMaTUYECKOU UHAYKIIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEA0BATEIbHOCTH.
HcTopusi BO3HUKHOBEHHUS MAaTEeMaTHMYECKOIO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernyueckasi 1 TeOMETpHUECKas Mporpeccur. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH M€OMETPUUYECKON
IIPOTrpeCCUU. JIMHENHBIA U 3KCHOHEHIMAIBHBINA POCT. Uncio €. @opmyiia ClI0KHBIX
poLeHTOB. Mcnonb30BaHWE MPOIrPEecCMH JUId  PELICHUS peajbHBbIX 3a1ad
IIPUKJIATHOTO XapaKTepa.



HenpeppiBHble (QyHKIMM W uX cBoicTBa. TOYKM paspbiBa. ACUMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (pyHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUS HEPAaBEHCTB. [IprMeHEHHE CBOWCTB HENMPEPBIBHBIX
(GYHKIMHI U1 perieHus 3a1ad.

[TepBast u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIecKuil u
(U3HYECKUIl CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBogubie  snmemeHTapHbIX  ¢GyHKkiuil.  [IpoumsBogHast  CyMMBI,
IPOU3BEJECHUS, YACTHOI'O U KOMITO3UIIMK (PYHKIUH.

MHokecTBa U JIOTHUKA

MHoOXecTBO, OllepallMM HaJ MHOXECTBAMU M HX CBOWCTBa. Jlparpammsbl
Oinepa—Benna. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUs pEaJbHBIX MPOLECCOB W SBJICHUM, NPHU PELICHWH 3aJa4 W3 JPyTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHMYECKOTO OOBEKTa, CJEICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHUS.

11 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Hatypanbsubie u nensle yucia. [I[pumMeHeHrne NpU3HAKOB JEIUMOCTH LIEJIBIX
yuces, HanOompImmii oOmui nmemurenb (manee — HOJl) m HamMenslnee oOiee
kpatHoe (nanee — HOK), octaTtkoB o moayito, anropurma EBkiauaa s pemeHus
3a71a4 B LIEJIBIX YKCIIAX.

KommuiekcHple uucna. AnreOpanyeckas W TPUTOHOMETpUUYECKas (HOPMBI
3aMUCU KOMIUIEKCHOTO 4Hciia. ApupMETHUYECKHE OIepalud C KOMIUIEKCHBIMU
yuciaamMu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAUHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHr M3 KOMIUIEKCHOTO uMcia. [IpuMeHeHue
KOMIUIEKCHBIX YHCEIT JIJISl PeIIeHUsT GU3UUECKUX U TeOMETPUUECKHUX 3aj1ay.

YpaBHeHMsI U HEPABEHCTBA

Cucrema W COBOKYIIHOCTh YPaBHEHHW W HEPABEHCTB. PaBHOCWIBbHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBHUSI. PABHOCUIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHCHHMH ¢  IIOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PerieHrne TpuroHoMeTpuueCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHMS] TMOKa3aTeNbHBIX U  JorapupmMuyecKux
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUSI UPPALIMOHATILHBIX HEPABECHCTB.

OCHOBHBIC METOJIbl PEIICHUS CHUCTEM M COBOKYIMTHOCTEW pPallMOHAIbHBIX,
UPpaMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapUMUYECKUX YPAaBHCHH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMapaMeTpamu.



[Ipumenenue  ypaBHEHUH, CHUCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad M3 Pa3IUYHbIX OO0JacTell HayKh U peanbHOU
YKW3HU, HHTEPIPETALNS OJyYEHHBIX PE3YJIbTAaTOB.

DOyHKUMH U TPaPUKH

I'padpux kommosurmu ¢yukuii. ['eomerpudeckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['papuueckne meTonbl pelleHHs YpaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PELLICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH i1 HCCIEIOBAaHUS IPOLECCOB U
3aBHCUMOCTEH, KOTOpBhIE BO3HUKAIOT TMPH PEIICHUWU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

[TpuMeHeHre MpPOU3BOJHON K MCCIIEJOBAHUIO (PYHKIMII HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokaeHue  HamOOdbIIEr0o UM HAUMEHbBIIErOo  3HAYEHUM
HEMPepBHIBHON (QYHKITUN HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIy4dllIerO pEIICHHS B
IIPUKIIAHBIX 3a/adax, Ui ONPEACIICHUS CKOPOCTH M YCKOPEHHsS IIpolecca,
3a1aHHOTO (DOPMYJIIOH WK rpadUuKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QpyHkunid. [IpaBuna HaxoxIeHUs TepBOOOPa3HBIX.

Wurerpan. ['eomeTpuuecknii CMBICII MHTETpaJIa. Brruncnenne
onpenenéHHoro uHrerpana o ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOWAZed MIOCKUX ¢Guryp u
00BEMOB T€OMETPUUECKHX TEll.

[Tpumepsl pemiennit auddepeHunanbHbIX ypaBHEHUN. MarteMaTtuyeckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOLECCOB € MOMOLIBI0 U depeHIaIbHbIX
ypaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAKIAHCKON MOZUIIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIecTBa,  NPEJCTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
MpoLeIyp TpaKAaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JAPYTroe), YMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSIMHU 1 Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW WMIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIDKEHMM B JPYTMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pPOCCUICKOr0 Hapoaa, CpOPMUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMECHEHUEM JOCTH)KEHUNW HAyKH M JEATEIIbHOCTbIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsl SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, pelIeHUH, pacCyKACHUI, BOCOPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKoro BOCHIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHUSI MPUMEHATh MAaTeMAaTHYEeCKHUE 3HAHUA B
MHTEpecax 3I0pPOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0pPOBbIO (37I0pOBOE NUTaHUE, COATIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTHbIXa, peryisipHas (pu3ndecKas aKTUBHOCTH), (PM3UUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN IEATEILHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMU, YMEHHUE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymel mnpodeccur W peaTn30BBIBATh COOCTBEHHBIC JKW3HCHHBIC ILTAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a/l1ady MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rH4eCKOro0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHE BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHON M COIMAIBLHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX MPOOIeM, OpUEHTAITHS
Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pemieHus 3amad B 00JacTh
OKpYXaIoIIEeH Cpe/bl, IUIAHUPOBAHUE TOCTYNKOB M OLIEHKM HX BO3MOYXHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKH KakK c]epbl 4YeloBEYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBbCKYIO JEATEeIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble jjoruyeckue JeicrBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TOHATHUN, OTHOUICHUH MEXIy MOHIATHIMH, (OPMYyIUPOBATH
oTpesieNieHUs TIOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIINY,
OCHOBaHUs AJ1s1 0000IEHUS U CPaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOpMyJIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIE, EAMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOIIOMCHUIX U YTBEPXKICHUSX, MpeIIaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

JienaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENBHO 10KA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUI
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBO/IbI;

BEIOWPATh CIMOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BApHAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXONAIMH ¢  y4ETOM
CaMOCTOSTEJIHO BBIIEJIEHHBIX KPUTEPHUEB).



basoBble ucciaenoBareabcKue 1eMCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMmy,
YCTaHABIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULIMI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKOro 00beKTa, sIBICHNUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SBICHUSIMU, MPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh OOOOLIEHHUSI U BBIBOJBI 10O pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

POrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOILlecca, a TaKKE BbBIABUTATh
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanueii:

BBISBJISITh J€OUIUTH MHPOpPMAIUH, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha
BOIIPOC U ISl pEUIeHUs 3a]1a4H;

BbIOMpaTh MH(DOPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AHAU3UPOBATD,
CUCTEMATU3UPOBaTh U HWHTEPIPETUPOBATh MH(GOPMALMIO PaA3IUYHbIX BHUAOB U
(dopM npeacTaBIeHNUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh TpadUuECcKH;

OLICHUBATh HaJEKHOCTD uH(popmanuu o CaMOCTOSITEJIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPMHUMATh U ()OPMYJIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBHUIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M THUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pPEIICHUs 3a7auH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI I10 CYIIECTBY OOCYXJTaeMOM TEMBI,
npoOJieMbl, peIIaeMoi 3ajadyu, BBICKAa3bIBaTh HJEH, HalleJeHHbIE Ha IIOMCK
pEllIeHUsA, COMOCTAaBIATh CBOM CYXICHHUS C CYXKICHUSMH JPYyTHUX Y4YaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIUpOBATH pa3HOTIIACHS], CBOM BO3PAKECHUS;

MPEJICTABIATh PE3YJIbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIeI0BaHuUsI,
MIPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMaT BBICTYIUICHHUS C Y4E€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBl/lﬂ



Camoopranusamnus:

COCTaBIISITh IUIAH, aJITOPUTM PEIICHUS 3aJa4H, BIOMPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, ApryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEICHUN ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JeTh  HABbIKAMU  TO3HABATENBHON  pedrekcun Kak  OCO3HaHUSA
COBEPILAEMbIX JEHCTBUI W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB, BIIAJIETh
crocobaMy CaMOIPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3ysbTaTa pEIIeHUs
MaTEeMaTUYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELLICHUHN 3a/1auH,
BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HalICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa LIETH U YCIOBUAM, OOBSICHATH IPUIUHBI
JOCTHKEHUSI WIIN HEJOCTUKEHUS pPe3ysIbTaTOB JESATENIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIBLHOCTD:

NOHUMAaTh U HCMOJIb30BATH MPEUMYIIECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThl TpHU pelleHMH Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
NEeSATENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpeneniThb
BUJBl padoOT, JOroBapuBaThCA, OOCYXJAaTh MpOIEcCC U pe3yiabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX GopMax paboTsl (00CYKIeHHs, 0OOMEH MHEHUH,
«MO3rOBBIE IUTYPMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThHl U
KOOPJIMHHPOBATh CBOM JEHUCTBUSA C JPYTMMH 4YICHaMH KOMAaH]Ibl, OLICHUBAaTh
KAaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSI.

IMPEAMETHBIE PE3YJIBTATBI

K xoniry oOyuenus B 10 kjacce oOydJaronmuiics TOJYYUT CIICTYIOITHE
MpPEeJMETHBIC PE3yJIbTaThl MO0 OTACIBbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havajla MAaTEMaTUYECKOTO aHaIN3ay:

Yucaa v BIYUCICHUSA:

CBOOOJTHO OTIEpUPOBATh MOHATHSAMH: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoaudeckas JapoOb, TPOIEHTHI, HWPPANMOHATLHOE YHCI0, MHOXKECTBA
PalMOHAJIBHBIX U JEHCTBUTEIIBHBIX YUCET, MOAYJb JEHCTBUTENBHOTO YUCIIA;

OPUMEHSATh JIpoOU M TPOLEHTHI JUIsl PEIICHHUs NPUKIAAHBIX 3aJad H3
PA3JIMYHBIX OTPACJIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TTPaBUJIa OKPYTICHUS, IPUKHUIKY U
OLIEHKY PE€3yJIbTaTa BbIYUCIICHHM;



CBOOOZHO ONEpUPOBATh IOHATHEM: CTENEHb C IIEJIBIM IOKAa3aTeleM,
UCTIOTB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH TEHCTBUTEIBHBIX YHCEN ISl PEIICHUS
IIPAKTUYECKUX 33/1a4 U MTPEACTABIICHNS JaHHBIX;

CBOOOZHO ONEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

cBOOOHO OTIEPUPOBATH MOHATHEM: CTETICHD C PAIIMOHAIBHBIM TTOKa3aTelIeM;

CBOOOZHO OINEpUpPOBaTh MOHATHUSAMHU: JIOTapudM 4UHCTA, JECATHYHBIE U
HaTypaJIbHbIC JIOTaPU(PMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC
YUCJIOBOI'0 apryMEHTA;

ONEPUPOBATh MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATH MOHITUSIMH: TOXKIECTBO, YpaBHECHHE, HEPABEHCTBO,
PaBHOCWIBHBIE YPABHEHUSA U YPABHEHM-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHATHh PAa3IMYHBIE METONbl PEIICHUS pPAIMOHANBHBIX W JApOOHO-
palMOHAIBHBIX YPaBHEHWH, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSAMU: MHOTOUYIEH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH C LEeAbIMU KO3(p(UIUEHTaMH, KOPHH MHOTOYIEHA, HPUMEHATh
JICJICHME MHOTOWIEHA HAa MHOTI'OYJIEH C OCTAaTKOM, TeopemMy besy u teopemy Buera
JUISL PELICHUS 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPENEIUTENb MaTpulbpl 2 X 2 M €ro IEOMETPUYECKHUN CMBICI,
WCIIOJB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIs BBIYHUCICHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PEUIEHUs] CUCTEMBl JIMHEWHBIX YpPaBHEHWU,
MOZIEIIMPOBATh PEAIIBHBIE CUTYALIMU C IOMOILBI CUCTEMbI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJECIHM C IIOMOIIBIO MAaTPULl U OIPEHEIUTEIIEH,
WHTEPIIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTAT;

UCTIONb30BaTh CBOMCTBA JEHCTBUI C KOpPHSAMHU [UIsI TPeoOpa3oBaHUS
BBIPAKECHU;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEHIEHH C
palMOHAIIBHBIM [1I0KA3aTeIIEM;

UCII0JIB30BATh CBOMCTBA aorapugpmoB IS peoOpa3oBaHus
Jorapu(pMHUUECKUX BBIPAKECHUM;

CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppallOHANbHBIE, MOKAa3aTelbHbIE U
Jorapu(pMUUECKre YpPaBHEHHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PAaBHOCUIIBHBIX
IIEPEX010B WIIA OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOMHO OMEpUpPOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAumble (GOpMyJNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh peajbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIPDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBAa IO YCIOBHIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM allllapaTa anreopsol.

DOyHKUMH U Tpaukn:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (YHKIHUS, CIIOCOOBI 3adaHus (PYHKIIUH,
B3aMMHO oOOpaTHbie (YHKIUH, KoMOo3umus GyHKUuH, rpadux QyHKINH,
BBITIOJTHATH dJIEMEHTapHBIE TTPeoOpa3oBanus rpadukoB PyHKIINIL;

CBOOOZHO ONEPUPOBATH MOHITUSIMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HaYeHUHN PYHKIMH, HYyTU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATh MOHATHUSAMHU: YETHBIE M HEYETHBIE (PYHKIIUH,
nepuoandeckue QyHKIUU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMM, HauOOJblllee M HAaWMEHbIee 3HAauYeHWEe (QYHKIUU Ha
IIPOMEKYTKE;

CBOOOZHO ONEPUPOBATh MOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
LEJbIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATypaJbHBIM U LIEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTemeHHW Kak (PyHKIHMHM OOpaTHOW CTENEHU C
HaATypaJbHbIM I10KAa3aTeJIeM;

ONEpUPOBATh NOHATUAMU: JIMHEHHAas, KBaJpaTU4HAas U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPaPUKOB;

CBOOOZHO OMEpHpPOBaTh MOHATHSAMH: TOKa3aTelbHas M Jorapudmuyeckas
(GyHKIIMM, UX CBOWCTBA M TpadUKH, HCHONB30BaTh MX TpadUKH OIS PEIICHUS
YPaBHEHUI;

CBOOOZHO ONEpUpOBaTh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
onpeeleHue TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOI'O apTyMEHTA;

UCTIONB30BaTh Tpaduku GYHKIUN IS HCCIEAOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN NPHU PEIICHUH 3aJay U3 APYIMX Y4E€OHBIX MPEIMETOB U PealbHOU
KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKy BETUUMHAMU;

Havayia MaTeMaTH4€CKOro aHAJIM3a:

CcBOOOZHO OMEpUpOBaTh MOHATUAMU: apuMeTHyecKas M TeoMeTphyecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsi TEOMETPUUECKAsl MPOTPECCHs, TMHEUHBIN U
HKCIIOHEHLIMAJIBbHBIA POCT, (JOpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHNUE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM JJIA PELIEHUS pealbHBIX 3a4ad IMPUKIAJHOTO
XapaKkTepa;



CBOOOZHO ONEPUPOBATH MOHATUSIMU: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKJICHHS MAaTeMaTHYECKOrO0 aHajau3a KakK aHaluu3a
OCCKOHEYHO MAJIBIX;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: HENPEPBIBHBIE (QPYHKIHMHU, TOUYKU
paspsiBa rpaduka QyHKIIMH, aCUMOTOTH rpaduka QyHKIIIH,

cBOOOMHO OMepUpoBaTh MOHATHEM: (YHKIMS, HEMpepblBHAsS Ha OTPE3KeE,
NPUMEHATH CBOMCTBA HETPEPHIBHBIX (YHKIUH 171 peLICHU 3a/1a4;

CBOOOZHO OINEpUpPOBaTh MOHATUSAMU: TIE€pBasi U BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, NPOU3BEICHHS, YACTHOTO U KOMIO3UILIMHU
JIBYX (DYHKIMH, 3HATh TPOU3BOJAHBIE DIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh TN€OMETPUYECKUN M (DU3MYECKUH CMBICI MPOU3BOJIHON IS
pelieHus 3a1ay.

MHokecTBa U JIOTHKA:

CBOOOMHO  OMEpPUPOBaTh TOHATHUSAMHU: MHOXKECTBO, OMNEpallud  Haj
MHOKECTBaMU;

MCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 3a]1a4 U3 IPYTUX yUY€OHBIX MPEIMETOB;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: OINpEAEIICHUE, TEOpEeMa, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTEMATHYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHHMS U HEPABEHCTBA.

K xonumy oOywenuss B 11 kiacce oOydaromuiics MOJIYYUT CIETYIOIINE
IpeIMETHbIE PE3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmbsl y4yeOHOIO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOr0 aHAIN3ay:

Yucsia ¥ BIYMCJICHUSA:

CBOOOZHO ONEpUPOBATH MOHATUSAMU: HATypaJbHOE M II€JI0E YHCIIO,
MHO>KECTBA HATypAJIBHBIX M LEJIBIX YUCEN, UCIOJIb30BaTh IPU3HAKU JEIMMOCTU
neneix yucen, HOJl n HOK naTypasbHBIX uncen s pemeHus 3a1ad, IPUMEHATh
anroputm EBkina;

CBOOOZHO OMNEpPHpPOBaTh TMOHSATHEM OCTaTKa IO MOJYJIO, 3aMUCHIBAThH
HaTypaJbHBIE YNCIa B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOZHO ONEpPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandyeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMIOTHATH apu(METHIECKHE OMEpaiy C HUMHU U
n300paxarb Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:



CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppalOHANbHBIC, MOKAa3aTelbHbIE U
JorapuMuyecKkue HEpPaBEHCTBA, HAXOAUTh WX PEIICHUS C  IOMOIIBIO
PAaBHOCWIBHBIX IIEPEXOJIOB;

OCYIIECTBIISAITh OTOOp KOpPHEM TMpu pEelIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CcBOOOZHO OMEpUpOBaTh TMOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoAumble (GOpPMyNbl ISl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIAUTh PEIICHUSA
CHCTEMBI U COBOKYITHOCTEW PAILMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHH U HEPABEHCTB;

pemarp palMOHAIIBHBIE, VppalMoOHaIbHBIE, ITOKA3aTEIbHBIE,
jgorapu(pMUUECKUe€ UM TPUTOHOMETPUUYECKHE YpPaBHEHUSI M  HEPABEHCTBA,
COZIepIKaIME MOYJIM U IIapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMHy;

MOJICJIMPOBaTh peallbHble CUTyalldd Ha S3bIKe€ anreOpbl, COCTABIATH
BBIDAXXCHUs, YPaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJa4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3YyJIbTAT.

DOyukuuu ¥ rpapuku:

CTpOUTh TpadUKM KOMIO3UIMH (YHKUHUNH C TIOMOIIbIO 3JIEMEHTAPHOIrO
UCCJIEJOBAHMSI U CBOIMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTHh TIEOMETpUYECKHEe O00pa3bl YpaBHEHM U  HEPAaBEHCTB Ha
KOOPJMHATHOM TIOCKOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUAMU: TpaQUKH  TPUTOHOMETPUUYECKUX
dynKmi;

OPUMEHATh (PYHKUMU Ui MOJEIMPOBAHUS M HCCIEAOBAHMS pealbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MMPOU3BOIHYIO JUISl UCCIIEOBaHUS (DYHKIIMUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAWTh HanOOJbIIee U HANMEHbIIIee 3HAUCHUsI (PYHKIIMH HEMPEPHIBHON HA
OTPE3KE;

VCIIOIB30BaTh IMPOU3BOAHYIO JUIA HAaXOXKACHUS HAWIIy4dlllero pELICHUs B
IIPUKJIAJHBIX, B TOM 4YHUCJIE€ COLMAIBHO-D)KOHOMHUYECKUX, 3ajadax, i
onpezesieHus CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysoN wiu
rpaukom;



CBOOOZHO ONEpUPOBATh TOHATUSAMHU: IEpBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOAWUTh TEPBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIMHA W BBIYUCIATH
uHTerpai no popmyne Herotona-Jlei6uua;

HaXOAMTH IJIOLIAIN IVIOCKUX (PUTYP U OOBEMBI TEN C TOMOIIBIO UHTETPAJIa;

UMETh TNPEJCTABICHUE O MaTEeMAaTUYECKOM MOJEIUPOBAHUM HA TPUMEPE
coctapneHus nudPpepeHInanbHbIX YPaBHEHHUI;

pemarh MpUKIaJHbIE 33a4id, B TOM YHUCIE COIUATbHO-DPKOHOMUYECKOTO H
(¢u3uUecKoro xapakrepa, CpeCcTBaMyU MaTeMaTHUECKOr0 aHaJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosmyecTBo 4acoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K (undgposBbie)
n/n NPOrpamMMsbl Bcero OHEPOM’HM Hpa:chnqecKn o0pa3oBaTe/bHbIE
e padoTsbI e padoThbI pecypebi
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHACEIL.
1 MHuorounensl. Panionanbsable ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMbI JIMHEHHBIX YPAaBHEHUM
) Oyukiun u rpaguku. CreneHHas QyHKIHS C 12 |
LIEJIbIM TI0Ka3aTelIeM
3 Apudmernueckuii KOpeHb N-0i CTENEHN. 15 1
WppatmoHajibHble ypaBHEHHUS
4 [TokazarenbHas pynkuus. [lokazarenbHble 10 |
yYpaBHEHUs
5 Jlorapudmuueckas GpyHKIHA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpruyeckue BoIpaxKeHUS U 29 1
ypaBHEHUs
7 ITocnenoBarenbHOCTH U IPOTPECCUU 10 1
8 HenpepsiBabie pynkuuu. [Iponsoanas 20 1
9 [ToBTOpenue, 0000IICHNE, CHUCTEMATH3AIIS 5 2
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITIACC

KosmyecTBo 4acoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K (undgposBbie)
n/n NpOrpamMmbl Bcero OHEPOM’HH Hpa:chnqecxn o0pa3oBaTejbHbIE
e padoThbl e padoThbl pecype
1 HccnenoBanme GyHKIMIA ¢ TOMOIIBIO 2 1
MPOU3BOTHOM
2 [TepBooOpa3Has U HHTErpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
TpuroHnomeTpruyeckue HepaBeHCTBA
4 HppanmonanbHble, OKa3aTENbHbBIE U 24 1
norapuMuUecKiue HepaBeHCTBA
KoMIutekcHbIe unciia 10 1
6 HarypanbHbie U 1enbie 9ncia 10 1
CucreMsl palioHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTeNbHBIX U JOrapu(PMUUECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acos Jara DJIEeKTPOHHBIE
Ne KouTtpoas nugpoBbIe
/ Tema ypoka P IlpakTHyec H3y4YeH 6
n/n Beero HBIE 6 st o0pa3oBaTejibH
KHe padoThI
padoThI p ble pecypchl
1 MHOXeCTBO, OTIepaliiy HaJl MHOKECTBAMU U 1
HUX CBOMCTBA

2 Juarpammel Diinepa-Benna 1
3 [IprMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO 1

alrrapara aJji pCcHusA 3aga4d

Pannonanbhblie uncia. OObIKHOBEHHBIE U
4 JeCATUYHBIE ApOOH, MPOILIEHTHI, 0ECKOHEYHBIE 1
NepUoIMYecKue 1podu

Panmonansupie urciaa. OOBIKHOBEHHBIC U
5 JECSITAYHBIC POOH, TPOLIEHTHI, 0ECKOHEUHBIC 1
MIePUOIUYECKHE IpoOH

6 [Tpumenenue apoOei U MPOLEHTOB IS 1
peuIeHus NPUKIAAHbIX 3a1a4

7 ITpumenenue npoGei u NPOLEHTOB IS |
pelIeHUs IPUKIAIHBIX 3a1a4

3 HeiicTBuTenbHble yncia. PanimoHaabHbIe U 1
HMPPALMOHAIIBHBIE YHCIIA

9 Apudmernueckue onepanuu ¢ |
JEUCTBUTEIbHBIMU YHCIAMU

10 Mopaynp AEMCTBUTEIBLHOTO YHCIIA U €r0 1
CBOMCTBA

[TpuGnxEHHBIC BEIYMCIICHHUSI, IPABHIIA
11 OKpYIJIEHUS, IPUKUKA U OLICHKA pe3yJibTaTa 1
BBIYUCIIEHUU




OCHOBHBIE METO/IbI PELLIEHUS 1IEJIBIX U APOOHO-

12 .
palMOHAIbHBIX YPABHEHUI U HEPABEHCTB

13 OcHOBHBIE METObI PELICHUS 1IeNbIX U APOOHO-
palMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS LIETBIX U JPOOHO-
palMOHAIbHBIX YPABHEHUI U HEPABEHCTB
MHoro4jieHbI OT OJIHOM TIepeMeHHOoM. J[lenenue

15 MHOI'O4YJI€Ha Ha MHOTOYIEH C OCTATKOM.
Teopema besy

16 MHorouseHsl ¢ HeabMu Ko3(hUineHTamu.
Teopema Buera

17 Pemrenne cucreM TMHENHBIX ypaBHEHUN

18 Pemenue cucrem JIMHEHHBIX ypaBHEHUN
Marpuna cucTeMbl JTUHEUHBIX YPAaBHEHUN.

19 Onpenenurtenb MaTPUILLI 2X2, €r0o
IF€OMETPHUYECKHUI CMBICII U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUs
Onpenenurens MaTpULbl 2X2, €ro

20 r€OMETPUYECKUI CMBICIT U CBOWCTBA;

b

BBIYMCIICHHE €T0 3HAYCHUs

71 [IpumeHneHue onpeaenuTens sl pelieHus
CUCTEMBI JINHEWHBIX YPaBHCHUU

2 Pelrenne npukiagHeIixX 3a/1a4 C HOMOUIBIO
CUCTEMBI JINHENHBIX YPABHEHUN

73 Pemenne npukiagHeIx 3a/1a4 C IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHCHUU
KontpoinbHas pabdora: "PanronansHbie

24 ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX ypaBHEHUH"

25 OyHKIMS, CIOCOOBI 3aJaHUS PYHKIIHH.

Bsaumno obpatnsie dyukimn. Kommnosuius




byHKIIUH

I'padux pyHKIMH. DIEeMEHTapHBIC

26 .
npeoOpazoBanus rpadukoB GyHKINN
Ob6nacTh ornpeneaeHus: © MHOXKECTBO

27 3HaueHud Qpynkuuu. Hynu ¢pyHkimm.
[TpomexxyTKH 3HAK MMOCTOSTHCTBA
YérHble U HEYETHBIE (PYHKIIHH.

28 [lepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

29 Haubonbiiee u HaMeHblIlIee 3HaYCHHE
(YHKITUU HA IPOMEKYTKE

30 Jlunelinas, kBagpaTUUHas U IPOOHO-IMHEHHAS
byHKIIUU

31 DneMeHTapHOE UCCIIEIOBAaHNE U TTIOCTPOEHUE
rpadukoB dTUX QyHKIMHA

32 DeMeHTapHOE UCCIIEJOBAaHUE U TOCTPOEHUE
rpadukoB 3TuX QyHKIMH

33 Crenens ¢ 1eNbIM MoKka3zareneM. bunom
Hprotona

34 Crenens ¢ LenbIM NoKa3areneM. bunom
HrroToHna

35 CreneHHast QyHKIMS C HaTypaJbHBIM U LIEJIbIM
nokasaresneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabota: "Crenennas QyHKIHS.
E€ croiicTBa u rpadux"

37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIEHU U €r0 CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [TpeoOpa3oBaHUs YMCIOBBIX BBIPAKCHHIM,




CoACpKAIMX CTCIICHU U KOPHU

40

[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIM,
COJIEPIKAIIMX CTENIEHU U KOPHU

41

[IpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHHIH,
COJIEp>KaIINX CTENeHU U KOPHU

42

Wppanmonanbuble ypaBHeHUs. OCHOBHbBIE
METO/BbI PEICHHS UPPALMOHAIBHBIX
YpaBHEHUH

43

Wppanmonanbuble ypaBHeHUs. OCHOBHbIE
METO/BI PELICHNS UPPALMOHAIBHBIX
YpaBHEHUH

44

Wppanmonanbuble ypaBHeHUs. OCHOBHbBIE
METO/BbI PELICHNS UPPALMOHAIBHBIX
YpaBHEHUH

45

PaBHOCWIIBHBIE IEPEXO/IBI B PELICHUN
MPPALMOHAIBHBIX YPABHEHUU

46

PaBHOCUIIBHBIE TTIEPEXOIbI B PEILICHUU
UPpallMOHATILHBIX YpaBHEHUN

47

PaBHOCWIIBHBIE IEPEXO/IBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHHUU

48

PaBHOCUIIbHBIE TIEPEXOIbI B PELLICHUU
UPpallMOHANILHBIX YpaBHEHUN

49

CaoiicTBa ¥ rpaduK KOpHS N-0M CTENEHU KaK
¢byHKIMK 00paTHON CTENEHH C HATYpAIbHBIM
1oKa3areieM

50

CaoiicTBa ¥ rpaduK KOpHs N-0M CTENEHU KaK
¢byHKIMK 00paTHON CTENEHH C HATYpAIbHBIM
noKaszaresieM

51

KonTtponsHas pabdora: "CBoiicTBa 1 rpadpux
KOpHs n-0M creneHu. MppannoHanbHbIe
ypaBHeHus"




CreneHb ¢ palluOHaJIbHBIM [T0OKA3aTEIEM U €€

52 . 1
CBOICTBa

53 CreneHb ¢ paluOHaIbHBIM [TOKa3aTeleM U e 1
CBONCTBA

54 Crenens ¢ palioOHAIBHBIM IOKa3aTeIeM U e 1
CBONCTBA

55 [TokazarenbHas pyHKIMS, €€ CBOWMCTBA U 1
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIHHA 1151 1
pelieHrs ypaBHeHU!

57 Hcnons3oBanue rpaduka GyHKIUN AIs 1
peuIeHusl ypaBHEHU I

58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE 1
METO/Ibl PEIICHHUs TOKA3aTeNbHBIX YPAaBHEHUN

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE 1
METO/Ibl PEIICHHMS] TTOKA3aTEIbHbBIX YPABHEHUN

60 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE 1
METO/Ibl PEIICHHUs TOKA3aTENbHBIX YPABHEHUN
KonTponbnas paborta: "[lokazarensHas

61 P P 1
¢dbynkuus. IlokasarenpHbie ypaBHeHHS"

62 Jlorapudm uucna. CpoiicTBa norapugpma 1

63 Jlorapudm uucna. CpoiicTBa norapupma 1

64 Jlorapudm uncna. CoiicTBa Jorapupma 1

65 JlecsiTHuHBIC U HaTypaJIbHBIE JTOTaPU(PMBI 1

66 JlecsiTuuHbIe U HATYpaJIbHbIE TOTapU(PMBbI 1

67 [TpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALITUX 1
JorapudMpl

63 [IpeoOpa3oBaHue BbIpaKEeHHH, COIEPIKALITUX 1
sorapudmsl

69 [IpeoOpa3oBaHue BbIpaXEeHH, COIEPIKALUX 1




Jorapu@msl

Jlorapudmuueckas pyHkuus, e€ cBoNCTBa U

70
rpaduk

71 Jlorapudmuueckas GpyHkuus, e€ cBOWCTBA U
rpaduk

7 Hcnonp3oBanue rpaduka QyHKIAH 1151
peuieHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIMM 1715
pelIeHUs] ypaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/Ibl pelIeHUs JorapupMUIECKux
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl pelIeHUs Jorapu(PMUIECKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl pelIeHUs Jorapu(PMUIECKUX
YpaBHEHUH

77 PaBHOCUIIBHBIE TEPEXO/IbI B PELLICHUU
JorapuMUUECKUX ypaBHEHUI

78 PaBHOCUIIBHBIE IEPEXO/BI B PELLICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTponbnas padora: "Jlorapudmmuueckas
¢bynkuwms. Jlorapudmudeckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC
4KCJIOBOTO apryMeHTa

’1 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT'€HC
YKCJIOBOTO apryMeHTa

22 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC
4KCJIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCHUHYC U apKTaHI'€HC




YHUCJIOBOT'O apIyMEHTa

Tpuronomerpudeckast OKpy>KHOCTb,
84 OTpeJieNIeHUe TPUTOHOMETPHUYECKUX (PYHKIIUI
YHCIIOBOTO aPTyMEHTa

Tpuronomerpudeckas OKpyKHOCTb,
85 OTIpeJieNIeHUe TPUTOHOMETPHUYECKUX (PYHKIIUI
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIbI 1
87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIbI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIbI 1
90 Hpeo6pa30?aHHe TPUTOHOMETPUUYECKHX

BBIpOKCHUI
91 Hpeo6pa30vBaHHe TPUTOHOMETPHUUYECKHIX

BbIpQKEHUI
9 Hpeo6pa30?aHHe TPUTOHOMETPUUYECKHX

BBIpOKCHUI
93 Hpeo6pa30vBaHHe TPUTOHOMETPHUYECKHIX

BbIpQKEHUI
94 Perienue TpUroHoMeTpHUUECKUX ypaBHEHUN 1
95 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
96 Pemenue TpuroHoMeTpruueCKUX ypaBHEHUI 1
97 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUHN 1
98 Pemenue TpuroHoMeTprUUECKUX ypaBHEHUI 1
99 Pemenue TpuroHoMeTpHUuECKUX ypaBHEHUI 1
100 Peurenue TpuroHoMeTpruueCKuX ypaBHEHUM 1

KontponbHas padorta: "TpuroHoMeTpuieckme
101 BBIPA)KEHUS U TPUTOHOMETPUYECKHE
ypaBHeHus"




ITocnemoBaTeIbHOCTH, CLIOCOOBI 3aaHus

102 nocienoBaTebHOCTER. MeTon 1
MaTeMaTHU4eCKOU UHIYKIIUU
MOHOTOHHBIE 1 OTPAHHUYECHHBIE

103 nocaeaoBarenbHoCcTH. MicTopus ananuza 1
OECKOHEYHO MaJIbIX

104 ApudmeTrdeckas mporpeccus 1

105 I'eomeTpuueckas nporpeccust 1

106 beckoHneuHo yObIBaroIasi reoMeTpuiecKas |
Mporpeccust

107 Cymma OeCKOHEYHO YOBIBArOIICH 1
T€OMETPUUYECKON MTPOTPECCUU

108 JIMHEWHBIN U 3KCMIOHEHIUATBHBIN pOCT. YHco 1
e. Dopmysia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIHUAIIBHBIN pocT. Yucio 1

€. @opmyJia CII0KHBIX POLIEHTOB

110

Hcnonb3oBaHue IMPOIrpeCCruu sl pCUICHUA
PCAJIbHBIX 3a1a4 IIPUKIIAJJHOTI'O XapaKTCpa

111

KonTponbnas pabora: "[locienoBarensHocTr
u nporpeccun”

112

HenpepriBHble (yHKIIMU U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI T'pauKOB
byHKIUH

114

CpoiicTBa (yHKIMIT HETIPEPHIBHBIX HA OTPE3KE

115

CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke

116

MGTOI[ HHTCPBAJIOB I pCIICHUA HCPABCHCTB

117

MeTton HUHTCPBAJIOB I PCIICHNA HCPABCHCTB

118

MGTOI[ HHTCPBAJIOB I pCIICHUA HCPABCHCTB

119

[IpuMmeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUI

[UEEE N GEEN [ U R RS -




AJI pCIICHHUA 3a1a4

[IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIUI

120 1
JUIsl pellieHus 3aa4
121 [lepBas u BTOpasi mpoU3BOAHbIE (PYHKINU 1
122 Omnpenenenue, TeOMETPUUECKUN CMBICTT 1
MPOU3BOTHOM
123 Onpenenenue, GU3NYECKUN CMBICIT 1
MIPOU3BOAHOMN
124 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKINUN 1
125 VYpaBHeHHE KacaTenbHOU K TpaguKy QyHKINA 1
126 [Ipou3BoHBIE I€MEHTAPHBIX (PYHKINN 1
127 [Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKLINH 1
128 [IpousBoHast CyMMBI, IPOU3BEACHUS, 1
9JaCTHOTO ¥ KOMITO3UIIMU (DYHKITUHI
129 [Ipou3BoHast CyMMBI, IPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3ULIUU (DYHKIUI
130 [IpousBoHast CyMMBI, IPOU3BEACHUS, 1
9JaCTHOTO ¥ KOMITO3UIIMU (DYHKITUH
131 Konrponsnas pabora: "IIpoussoauas" 1 1
132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0000IIEHNE, CHCTEMATU3AIIS 1
3HaHui: "Oynkiun"
134 HWrorosas KOHTpOJIbHAs paboTa 1 1
135 HTorosast KOHTpOIIbHAs paboTa 1 1
136 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabu
ble padoThbI

IMpakT4yeck
ue padboThbl

JlaTa
HU3Y4eH
us

DJIEeKTPOHHbIE
nuppoBbIe
o0pa3oBaTe/ibH
ble pecypchl

[IpumeHneHne Mporu3BOIHON K UCCIIEI0BAHUIO
(GyHKUMHA HA MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHne MPOU3BOIHOMN K UCCIICIOBAHUIO
(GyHKIMHA HA MOHOTOHHOCTB M 9KCTPEMYMBI

[IpumeHneHne Mporu3BOIHON K UCCIIEI0BAHUIO
(GyHKIMHA HA MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOMN K UCCIICIOBAHUIO
(GyHKIMHA HA MOHOTOHHOCTB M 9KCTPEMYMBI

[IpumeHeHne Mporu3BOIHON K UCCIIEI0BAHUIO
(GYHKIMHA HA MOHOTOHHOCTb U 9KCTPEMYMBI

HpI/IMeHeHI/Ie HpOHBBOI[HOfI K UCCIICA0OBAaHHNIO
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTb U OKCTPCMYMBI

Haxoxaenne HauboIbIIero 1 HAUMEHBILIETO
3HA4YCHHUs HEPEPHIBHON (PYHKIIMHM HA OTPE3KE

Haxoxaenne HauboIbIIero 1 HaMMEHbBIIIETO
3HAYEHUs] HEMPEPHIBHOM PYHKIIMH HA OTPE3Ke

Haxoxzaenne HauboIb11ero 1 HAMMEHbBILETO
3HA4YCHHUsI HETPEPHIBHON (PYHKIIMHM HA OTPE3KE

10

Haxoxaenne HauboIbIIero 1 HAUMEHBILIETO
3HAYEHUs] HEMPEPHIBHOM PYHKIIMM HA OTPE3Ke

11

Haxoxaenne HauboIbIIero 1 HAUMEHBILIETO
3HAa4YCHHUs HETPEPHIBHON (PYHKIIMHM HA OTPE3KE

12

Haxoxaenne HauboIbII1ero 1 HaMMEHbBIIIETO
3HAYEHUS] HEMPEPHIBHOM PYHKIIMK HA OTPE3Ke

13

[IpumeneHnne npou3BOIHOM ISl HAXOXKICHUS




HAWJIy4IICTO PCHICHUA B IPUKIIAJAHBIX 3aJadax

[IpumeneHne npou3BOIHOM ISl HAXO0XKICHUS

14
HaWJTy4dlIero peHieHus: B MPUKIIAIHBIX 3a/1a4ax
[TpumeHeHue mpOU3BOTHOMN I OMpeeIIeHuUs

15 CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTO
dhopmyIoit wim rpaduKkoM
[IpumeHeHue mpOU3BOTHOMN I OMpPeeIIeHuUs

16 CKOPOCTH U YCKOPEHUS Ipollecca, 3aJaHHOTO
dhopMyIoit mim rpaduKoM

17 Kommnosurus ¢pyHkimii

18 Kommnosurus ¢pyHkimii

19 Kommosurus pyHKImi

20 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJIMHATHOMU TJIOCKOCTH

71 I'eomeTpruueckre oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM INIOCKOCTH

2 Kontponbnas padora: "HccnenoBanue
GyHKIUH ¢ TOMOIIBIO0 TPOU3BOTHOM"

23 [lepBooOpa3Hasi, OCHOBHOE CBONCTBO
epBOOOPaA3HBIX

4 [TepBooOpasHble 3NeMEHTapHBIX HYHKIUH.
[TpaBuiia HaX0X/ICHUS IEPBOOOPAZHBIX

25 [TepBooOpa3Hbie A1eMEHTaAPHBIX (HYHKIIHMA.
[TpaBwiia HaX0XJICHUS IEPBOOOPA3HBIX

26 HnuTterpan. ['eoMeTpruyeckuii CMBICIT
MHTErpaia

27 Brruucnenue onpenenéHHOro MHTErpaa mo
dopmynie Hetotona-Jleiibania

73 Brruncnenue onpeneiaéHHOro HHTerpaa mo

dbopmyne HeroTona-JleiioHuIa




HpI/IMeHeHI/Ie HHTCrpaia i1 HaXO0XKACHU A

29 .
II0INAAeH IIOCKUX GUTyp

30 [TpuMeHeHMe UHTErpaa A1 HaXOXKAECHUS
00BbEMOB reOMETPUUYECKHX Tell

31 [Tpumeps! pemennii qudepeHmaIbHbIX
YpaBHEHUH

37 [Tpumeps! pereHnit udepeHaaIbHbIX
YPaBHEHUU
MareMaTHuecKoe MOJICIIMPOBAaHUE PEATTbHBIX

33 IIPOLIECCOB € MOMOILBIO AU (PepeHnanbHbIX
YpaBHEHUM

34 KonTponbHast padora: "[lepBooOpaszHas u
uHTerpan'

35 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
u rpaduKu

36 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA
u rpaduku

37 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
U rpaduku

38 Tpuronomerpuieckue GyHKINU, UX CBOHCTBA
u rpaduku

39 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
u rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHIX

40 YPaBHEHMI C IOMOLIbIO TPUTOHOMETPHUYECKON
OKPY>KHOCTH
OT060p KOpHEH TPUTOHOMETPHUICCKHUX

41 YPaBHEHMH C IOMOIIbIO TPUTOHOMETPUUYECKON
OKPY>KHOCTH

47 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

yYpaBHEHUH C MOMOIIBIO TPUTOHOMETPHUECKOM




OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPHUICCKHUX

43 YPAaBHEHUH € IOMOIIBIO TPUTOHOMETPUYECKON 1
OKPY>KHOCTH

44 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMeTpU4YECKUX HEPABEHCTB 1

46 Pemennie TpUroHOMeTpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHOMETpU4ECKUX HEPABEHCTB 1
Kontponbnas padora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIHI. 1
Tpuronomerpruyeckue HepaBeHCTBA

49 OCHOBHBIE METOBI PELLIEHUS 0KA3ATEIbHBIX |
HEPABEHCTB

50 OCHOBHBIE METO/BI PELLIEHUS OKA3aTEIbHbIX 1
HEPABEHCTB

51 OCHOBHBIE METOBI PELIEHUS 0KA3aTEIbHBIX |
HEPABEHCTB

57 OcCHOBHBIE METO/BI PELLIEHUS TOKA3aTEIbHbIX 1
HEPABEHCTB

53 OCHOBHBIE METOABI PELLICHUS |
Jorapu(MHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PELLICHUS 1
sorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELICHUS |
JorapuMUUEeCcKUX HEPABEHCTB

56 OCHOBHBIE METO/BI PELLICHUS 1
Jorapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METOABI PELLICHUS |
UPPaLMOHAJIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/BI PELLICHUS 1




MPPALMOHAIBHBIX HEPABEHCTB

OcHoBHBIE MCTOJbI pCHICHUSA

59
UppallMOHAJIbHBIX HEPABEHCTB

60 OCHOBHBIE METOABI PELLICHUS
UPPaLMOHAJIbHBIX HEPABEHCTB

61 I'paduueckue METOIbI PELICHUS
YppalMOHAJIbHBIX YpaBHEHUN

62 I'paduueckue MeTo bl peLIeHUs
UPPaLMOHAIBHBIX YPaBHEHUI

63 I'paduueckue METOIbI PELICHUS
II0KA3aTEJIbHBIX YPABHEHUMN

64 I'paduueckue MeTo bl peLIeHus
II0Ka3aTeIbHbIX HEPABEHCTB

65 I'paduueckue METOIbI PELICHUS
Jorapu(MUUECKUX ypaBHEHUI

66 I'paduueckue MeTo bl peLIeHUs
sorapu(pMUUECKUX HEPABEHCTB

67 I'paduueckue METOIbI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

68 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
YpaBHEHUI
I'paduueckue MeTo bl peLIeHUs

69 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
YpaBHEHUI
I'paduueckue MeTo bl peLIeHus

70 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

71 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX

HEPABEHCTB




KonTtponsHas padora: "MppanuoHaibHeIe,

72 noKa3aTeJbHbIC U JOrapupMUUecKue
HepaBeHCTBa"
KommiekcHbie uncna. Anredpandeckas u

73 TpUTrOHOMETpHUUecKasi pOPMBI 3aucu
KOMILJIEKCHOT'O YHCIIa
KommiekcHbie uncna. Anredpandeckas u

74 TpUTrOHOMETpHUUECKasi pOPMBI 3aucu
KOMILJIEKCHOT'O YHCIIa

75 Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMHU YU CJIAMU

76 Apudmernueckue onepanuu ¢
KOMILJICKCHBIMHU YU CIIAMH

77 I/I306pa)KGHI/IevKOMHJI€KCHI)IX qrcen Ha
KOOPAMHATHOH MJIOCKOCTH

73 I/I306pa)KGHI/IevKOMHJ'IeKCHBIX yucen Ha
KOOpPJAMHATHOMU IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu u3s
KOMILJIEKCHOT'O YHCIIA

20 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOT'O YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YHCEeN JUIS

81 pemeHust GU3NYECKUX U FeOMETPUIECKUX
3aj1a4

82 KontponsHas padora: "KommiekcHsie uncna"

&3 HarypanbHble u nensie yucia

&4 HarypanbHble u nensie yncia

25 [TpuMeHeHne TPU3HAKOB IETUMOCTH IEITBIX
qucel

26 [IpuMeHeHre NPU3HAKOB IETMMOCTH LIEIIbIX

YHCCJII




HpI/IMeHeHI/Ie IMPHU3HAKOB ACJIMMOCTH LICIIBIX

87
yucen: HOJI u HOK

28 [IpumeHeHNnEe MPU3HAKOB AEIUMOCTH LENbIX
yucen: HOJl u HOK

29 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX
4KCEJl: OCTaTKH 110 MOAYJIIO

90 [IpumeHeHNne MPU3HAKOB AEIUMOCTH LENbIX
YKCeJl: OCTaTKU 10 MOAYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX

91 qucell: aropuT™ EBknnza s pemeHus
3aJ1a4 B LIEJIBIX YKCIax

92 KonTtponsHas pabdora: "Teopust nenpix yncen"
Cucrema 1 COBOKYIIHOCTb YPaBHEHUH.

93 PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CJIECTBUS
Cucrema 1 COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CJIECTBUS

95 OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAJIbHBIX YPABHEHUI

9% OCHOBHBIE METObI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPALMOHAIBHBIX YPaBHEHUI

97 OCHOBHBIE METOBI PELLICHUS CUCTEM U
COBOKYITHOCTEW IMOKA3aTEIbHbIX YPABHEHUN

08 OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH ITOKA3aTENbHbIX YPABHEHUM
OCHOBHBIE METOBI PELLICHUS CUCTEM U

99 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUH

100 OCHOBHBIE METOBI PELLICHUS CUCTEM U

COBOKYIIHOCTEH JIorapu(pMUUECKUX




YpaBHEHUU

101

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTEeMaTHYECKUX 3a/1a4 U 33J1a4 U3 Pa3IndHbIX
o0ractell HAYKH U pealIbHOM JKU3HH,
MHTEpIPETALMS NOJYYCHHBIX PE3YJIbTATOB

HpI/IMeHeHI/Ie CHUCTEM K PCIICHUTIO
MATCMAaTHYCCKUX 3a/la4 U 3a/la4 U3 PA3JIMIHBIX

102 . .
o0acTeil HayKH U pealbHOM KHU3HH,
MHTEpIpETaLys NOJYYCHHBIX PE3YyJIbTaTOB
[IpumeHeHne HEPaBEHCTB K PELICHUIO

103 MaTeMaTUYECKUX 3ajad U 3ajiad U3 pa3InyHbIX
o0ractell HAYKH U peaIbHOM JKU3HH,
MHTEpIIpETALMsI IOJTYYEHHbBIX PE3YJIbTaTOB
KonTponbnas pabora: "Cucrembl

104 palMOHANIbHBIX, UPPALUOHATBHBIX
[IOKa3aTeNbHBIX U JOrapu(pMUUECKUX
ypaBHeHUM"

105 PanvonanbeHbIE ypaBHEHHMS C TapaMeTpaMu

106 ParmonanbHble HEpaBEHCTBA C MapameTpaMu

107 PannoHaneHbIe cCUCTEMBI € TapaMeTpamMu

108 WppanmonanbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

109 HppannoHaibHble CUCTEMBI C TapaMeTpaMu

110

[loxasaTenbHbIe ypaBHEHUs, HEPABEHCTBA C
napaMmeTpamMu

111

IToka3aTenbHbBIE CUCTEMBI C ImapamMeTpaMu

112

Jlorapudmuueckue ypaBHEeHUs, HEPABEHCTBA C
napaMmeTpamMu

113

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114

TpI/IFOHOMeTpI/I‘leCKI/IC YpaBHCHUI C




napameTpamMu

115

TpuronomeTpuuecKkue HEPaBEHCTBA C
rapamMeTpamu

116

TpuroHomeTpruyecKkue CUCTEMBI C
napaMeTpamMu

117

[TocTpoeHue u uccnenoBaHue
MAaTeMaTUYECKUX MOJEIEN peabHbIX
CUTYallUi C IOMOILBIO YPAaBHEHUN C
rapaMeTpamu

118

ITocTpoenue u uccieoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBIO CUCTEM YPAaBHEHUH C
napaMmeTpamMu

119

[ToctpoeHue u uccnenoBaHue
MaTEMATHYCCKUX MO[[GJ'Ief/'I PCAJIbHBIX
CUTYaIU# C MOMOIIIBIO CUCTEM YPaBHEHHI €
rapameTpamu

KonTponbHast pabota: "3agauu c

120 "
napaMmeTpamMu

191 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS
3HaHui: "YpaBHeHus"

122 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aUs
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIIS
3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHU"

124 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs
3Hanuii: "HepaBencrna"

125 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIIS
3HaHuii: "HepaBencrtna"

126 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aUs

3HaHuii: "HepaBencrna"




127 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS |
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
128 [ToBTOpenue, 060061IeHNE, CUCTEeMaTH3aIUs |
3HaHui: "[IpousBoaHas u e€ npuMeHeHue"
129 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS 1
3Hanuii: "[IponsBoaHas u e€ npumeHenue"
130 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs |
3HaHui: "VHTerpan u ero npumeHeHue"
131 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
132 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs |
3Hanuit: "Oyukiun"
133 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkiun"
134 HTorosast KOHTpOJIbHAs paboTa 1 1
135 HTorosast KOHTpOIIbHAs paboTa 1 1
136 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIUS 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMAaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa u Hadana MmaTeMaTudeckoro ananmu3a, 10 kimacc/ Hukonmsckuit C.M.,
[ToranoB M.K., Pemernuxos H.H. u npyrue, AkipionepHoe o0IiecTBo
«M3marensctBO «IIpocBemenue

* Maremaruka: anredpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a, T€OMETPHS.
AnreOpa 1 Havajla MaTeMaTudeckoro ananusa, 11 kmacc/ Hukonsckuit C.M.,
[Toranos M.K., PemernuxkoB H.H. u npyrue, AxunonepHoe 0011ecTBo
«3narenbcTBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

» Maremaruka (yrityOJieHHbIH ypoBeHb). Peanuzanus tpedoBanuit ®I'OC
cpenHero odiero oopazoBaHus : MeToguueckoe nocooue st yuurens / [J1. O.
PocinoBa, E. E. Anekceesa, E. B. bynko]; nmox pea. JI. O. Pocnosoii. — M.: ®I'BHY
«MHCTUTYT CTpareruu pa3BuTHs 00pa3zoBaHus», 2023. —92 c. : ui.

* MeTonuyeckue peKOMEHAAINHN IO MPETOJaBaHUI0 yueOHOTro IpeIMeTa
«Martematukay B 2023-2024 yue6nom roxy / M.A. T'onuaposa, E.H. [lanunenxko,
H.B. PemietnukoBa. — bapnayn: KAY 110 «AMPO umenu A.M. TonopoBay,
2023.-57c.

HUPPOBBIE OBPA30BATEJBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

Poccuimnckasag sneKTpoHHasd WkKoOAa (resh.edu. ru)
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