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MNOACHUTEJIBHAS 3AIINCKA

VYuebHblli Kypc «AnreOpa W Haydaja MaTeMaTHYECKOTO aHAIM3a» SBISACTCS OJHUM W3
HanboJjee 3HAYMMBIX B MpPOrpaMMe CpeaHero oomero oOpa3oBaHUs, MOCKOIBKY, C OJHOH
CTOpPOHBI, OH OOECleYynBaeT HMHCTPYMEHTAJIbHYIO 0a3y M HW3Y4YEHHUsS BCEX €CTECTBEHHO-
HAyYHBIX KYPCOB, a C APYrod CTOPOHBI, (POpPMHUpPYET JOrn4eckoe M abCTPaKTHOE MBIIUICHUE
o0yyarolmxcsd Ha YpOBHE, HEOOXOOUMOM JjIsi OCBOEHHUS WH(OpMATHUKH, OOLIECTBO3HAHMS,
HUCTOPUM, CIIOBECHOCTM U JpYrMX JUCHMIUIMH. B pamkax paHHoro ydebGHOro Kypca
oOyJaroliecs: OBJIAJIEBAIOT YHUBEPCAIBHBIM  S3BIKOM COBPEMEHHOM HAyKH, KOTopas
(hopMyIupyeT CBOM JOCTHKEHHUS B MAaTEMaTHYECKOU opMme.

Y4eOHblii Kypc anreOpbl U Hadajdl MAaTeMaTUYECKOTO aHalu3a 3aKJIaJ(bIBACT OCHOBY IS
YCIIEUTHOTO OBJAJACHUS 3aKOHAMU (U3UKH, XUMHH, OWOJNOTHMH, IOHMMAHHUS OCHOBHBIX
TEHJACHIUNA Pa3BUTHS DKOHOMHKH U OOINECTBEHHOW J>XU3HHU, IMO3BOJIIET OPHEHTHUPOBATHCS B
COBPEMEHHBIX IU(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOIb30BaTh UX JUIS
JManbHEHIero oobpa3oBaHUS W B TOBCEIHEBHOW KU3HU. B TO e BpeMs OBJIAJCHHE
abCTPaKTHBIMU U JIOTHYECKH CTPOTMMH KOHCTPYKLHSAMH anreOpbl U MaTeMaTHYEeCKOro aHaiu3a
pa3BUBaeT YMEHHME HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C MOMOIIbI0 MHAYKIUU U pacCcyXIaTh ACTYKTHBHO, UCIOIB30BaTh 0000IICHHE U
KOHKpETH3aluio, a0CTparupoBaHUE U aHAJIOTMI0, (OPMUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIILJIEHHUE.

B xoxe um3ydenus ydyeOHOro kypca «AinreOpa M Hauyajda MaTeMaTUYECKOTO aHAJINU3a»
o0yJaronyecs: MOTy4aloT HOBBIM OMNBIT PEHICHUS NPUKIAIHBIX 33734, CaMOCTOSTEIHHOTrO
MOCTPOEHUSI MaTEeMaTHYECKUX MOJIeNIed peabHbIX CUTyallud, WHTEPIpETaluyd MOTy4eHHBIX
pelieHui, 3HaKOMSTCS C NMpPUMEpaMU MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblil Kypc O0JIaaeT 3HAUMUTENbHBIM BOCIMTATEIbHBIM IIOTEHLUAIOM, KOTOPBIN
peanusyeTcss Kak uepe3 y4dyeOHbI MaTepuan, CIOCOOCTBYIOIIUN (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33p€HHUs, TaK MU 4epe3 creuupuky ydeOHOW  JESITEeIbHOCTH, TpeOyrouei
MPOJIOJKUTEIbHON  KOHLUEHTpPAalMd BHUMAHHUSA, CaMOCTOSTENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIYUYE€HHBIN pe3ynbTar.

B ocHoBe Meromuku oOyueHus anreOpe W HayallaM MAaT€MATHUYECKOTrO aHanu3a JEKUT
JeSITeNIbHOCTHBIN MPUHIUIT 00ydESHHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hauaia MaTeMaTHIeCKOr0 aHAIN3a» BhIICICHBI
CIIEyIOIINE COJepkKaTellbHO-MeToAuYecKkue JTUHUU: «Yucna u BeUUCIEHU», «DyHKUUU U
rpadukn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana MaTemMaTudeckoro aHainmusa», «MHOXECTBA U
joruka». Bce OCHOBHBIE coOlEp)KaTeIbHO-METOAWYECKUE JIMHUM HM3Y4YaroTCsl Ha MPOTSHKEHUU
JIBYX JIET OOydY€HHUsI Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHUs, €CTECTBEHHO IOMONHSAS IPYT
Jpyra W TOCTENEHHO HACHIIIAsCh HOBBIMH TeMaMH U pasznenamu. JlaHHbIH ydeOHBI Kypc
SIBIIIETCS. MHTETPaTHBHBIM, IIOCKOJIbKY OOBEAMHSET B cebe coiepKaHue HECKOIbKUX
MaTeMaTHYeCKUX JUCUUILIINH, TaKHX Kak anreOpa, TPUrOHOMETpHs, MaTeMaTHYeCKU aHalu3,
TEOpUsl MHOXECTB, MaTemaThueckas joruka u jpyrue. Ilo mepe Toro kak oOydwarouuecs
OBIIaZeBalOT Bc€ Ooliee MIMPOKUM MATEMAaTHYECKHUM afaparoM, y HHUX IOCJIEI0BATEIbHO
(dbopMupyeTcsi U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJENb pPeaJbHOM
CUTYaIlu¥, MPUMEHSTh 3HAHUS, MOJYYCHHBIC MPU HM3Y4EeHUH Y4eOHOTrO Kypca, JUIS pPEeIICHHUS
CaMOCTOSTENIbHO CHOPMYIMPOBAHHOW MaTeMaTHYEeCKOW 3ajjaud, a 3aTeM HHTEPIPETHPOBAThH
CBOM OTBET.



ConepxxarenbHo-MeTonuyeckass  JiuHUA  «Yucima W BBIUMCIGHMS))  3aBepllaeT
(hopMupOBaHrE HABBIKOB HCIIONB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAa4yaTo Ha
YpOBHE OCHOBHOTO 00miero oopasoBanus. Ha ypoBHe cpeanero oOrmiero odpa3zoBaHusi ocoboe
BHHMaHUE yaenseTcs (GOpMHUPOBAHUIO HABBHIKOB PAIlMOHATBHBIX BBIYMCICHUH, BKIIOUAIONINX B
ce0s MCTOIb30BaHUE PA3NIMUYHBIX (POPM 3almMcH Yucia, YMEHHE JeJaTh MPUKUIKY, BBIIOIHSITH
MPUOTMKEHHBIE BEIUMCIICHHSI, OIICHUBAThH YHCIIOBBIC BRIPAKEHU S, paboTaTh C MAaTEMATHUECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYyYaroIIMMCS MHOXECTBA HATYpPalbHBIX, LIEJIBIX, PAI[UOHATIBHBIX H
NEHUCTBUTENBHBIX YHCEI JOMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX uucel. B KakIom M3 3Tux
MHOKECTB pacCCMaTPUBAIOTCS CBOWCTBEHHBIE eMy clielin(pruecKkue 3a1auu U ONepaluu: JIeIeHue
Haleno, ONEepUpPOBAHME OCTATKAMM Ha MHOXKECTBE IIeJIbIX 4YHCel, OcOOble CBOICTBa
paIMOHANBHBIX U UPPAIMOHATBHBIX YHCElN, apu(PMETUYECKUE ONEpaluy, a TAKKe M3BJICUCHUE
KOpHS  HaTypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX  4Hcen. braromaps
MOCJIEIOBATEIbHOMY  PACUIMPEHHIO Kpyra MCHOJb3yeMbIX YHUCEeT M 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MIPUMEHEHHUS JJIS1 PeLICHUS Pa3InYHBIX 3a7a4d (OpMUpYeETCs Mpe/icTaBICHHE
0 €IMHCTBE MaTeMaTHKU KaK HayKd U €€ PO B MOCTPOECHUU MOJENIEH peaibHOTrO MUPA, IIUPOKO
HCIIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIH .

Jluaus «YpaBHCHHSI U HEPABCHCTBA» PEAM3yeTCs Ha MPOTSHDKEHUM BCEro OOydeHUs Ha
YpOBHE CpeaHero o0mero o0pa3oBaHUsA, IMOCKOIBKY B KaxaoM pazzaene IIporpammer
MIPEyCMOTPEHO PELIEHHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynbTare oOyuaroniyecsi oBJaJeBalOT
pa3IUYHBIMM  METOJAMH  PEIICHHS palMOHAIbHBIX, HWPPALMOHAIBHBIX, I1OKAa3aTEIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPUYECKUX YpaBHEHHUM, HEPABEHCTB M CHCTEM, a TaKXe 3ajad,
cojepxkamux napameTrpsl. [lonydeHHble yMEHUS LIMPOKO HCIONB3YIOTCS IMPU KCCICAOBAHUU
(GyHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, IPU PEIICHUH NMPUKIIAHBIX 337a4 U 3a/1a4 Ha HaXO0XKJICHUE
HauOONBIINX U HAMMEHBIIUX 3HaYeHU QyHKIuU. [laHHAsS comepikaTenbHas TMHUS BKIIOYACT B
cebst Takke (GOpPMHUPOBAHHWE YMEHHUW BBITIONHATH pacu€Thl 1Mo (opmyiaM, TpeoOpa3oBaHUS
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKECHHUH, a TaKKe BBIPAKCHUH,
coliepKaluX cTerneHu u Jsorapudmel. bmaromaps wu3ydeHHIo anredpanvyeckoro marepuana
MPOUCXOANUT JANbHEHIee pa3BUTHE aAJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIUICHHS
oOyuaronuxcs, GOpMUPYIOTCS HABBIKH JEAYKTHBHBIX PACCYXACHUN, paOOThl C CUMBOJIbHBIMH
dhopmamu, TpecTaBIeHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JJIs1 PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3aJ1a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK S13bIKa HAYKH.

ConepxkarenpbHo-MeTonudeckas duHus «DyHKIUU U TpaduKm» TECHO MeperuieTaeTcs ¢
IPYTMMU  JIMHUSIMH ~ y4e0HOro  Kypca, TIOCKOJIbKY B  KakOM-TO  CMbIciAe  3a4aéT
MOCIEA0BATEIbHOCTh ~ M3YYEHMsl  Marepuana. [3ydeHue  CTENEeHHOW, IOKa3aTeJIbHOW,
Jorapu(MUYECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOMCTB U rpaMKOB, UCIIOIb30BAHUE
GYHKOUE U1 penieHusl 3a7ad W3 JPYTHX YYeOHBIX MPEIAMETOB W PEAbHOW KH3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C pEUICHHEeM YpaBHEHUU U HepaBeHCTB. [Ipu
9TOM OOJBIIOE BHUMAaHHME yJesieTcss (OpMUPOBAHUIO YMEHHS BbIpaxarh (opMyIaMu
3aBUCHUMOCTH MEXIY Pa3TUYHBIMU BEIMYMHAMH, UCCIEAOBATh MONy4YeHHbIE (PYHKIIMU, CTPOUTH
ux rpaduxku. Marepuan 3TOM colepXaTelbHOM JIMHUM HAlEIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, TO3BOJISIONIMX BHIPAXKaTh 3aBUCHMOCTH MEXAY BEIWYMHAMH B pazNu4HON Qopme:
QHATUTUYECKOW, TpapuiyecKol © cioBecHOM. Ero wu3ydeHne CcrmocoOCTBYeT pa3BHUTHIO
QITOPUTMHYECKOTO  MBIIUICHUSI, CIIOCOOHOCTH K  OOOOMIEHHWI0O W  KOHKPETH3alluH,
HCIIOJIb30BAaHUIO AHAJIOT .



ConepxarenbHas JmHUsT «Hauama MareMaTHdecKoro aHaiam3a» IMO3BOJISET CYIIECTBEHHO
pacmpuTh Kpyr Kak MareMaTHU4YeCKHX, TaK M MPUKIAIHBIX 33/a4, JOCTYIMHBIX 00yJaroImumcs,
TaK KaK y HUX MOSBISIETCS BO3SMOXKHOCTh CTPOUTH TPAPUKH CIIOKHBIX (YHKIIUN, OTPEACISTh HX
HauOoJbIINE ¥ HAUMEHBIINE 3HAYCHHS, BEIYUCIIATE TUIOMAAU GUTYp U 00BEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpEHHUsi TmporeccoB. JlaHHas cojeparenbHasi JIMHUS OTKPHIBAET HOBBIC
BO3MO)XKHOCTH TOCTPOSHHSI MAaTEeMaTWYeCKHX MOJeNel pealbHBIX CHTyallud, IO3BOJISET
HAXOIUTh HAWIyYIllIee PEIICHUE B TPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-IKOHOMHYECKHUX,
3ajadax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOro aHallM3a CIIOCOOCTBYET pa3BUTHIO
abcTpakTHOr0, (POPMATIBHO-IOTHYECKOT0 U KPEaTMBHOIO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTth MPOSBJICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaromuecs
Y3HAIOT O BBIAAIOLINXCS Pe3ybTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTUSA MaTEMAaTUKU KaK HAyKH, U
00 uX aBTOpax.

ConepxarenpbHO-MeTOAMYECKass JHUHUSA «MHOXECTBa M JIOTMKa» BKIOYaeT B ceds
JJIEMEHTBl TEOPUU MHOXKECTB M MaTEeMaTHYeCKOH JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MPECTaBICHNUS TMPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKW W MpelaraloT HambOosee
YHUBEPCAJIbHBIN S3bIK, OOBCIUHSIONINNA BCE pPa3lielbl MaTeMaTHKU U €€ TPUIOKECHUH, OHU
CBSI3BIBAIOT pa3HbIe MATEMAaTUYECKHUE JUCUUIUIMHBI U UX MPUIIOKEHUS B equHoe 1enoe. [loaTomy
BRXHO J1aTh BO3MOXXHOCTh OOydYaromemycss MMOHHUMAaTh TEOPETHKO-MHOKECTBCHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHKH W WCIIONb30BaTh €ro Uil BBIPAXKEHUS CBOMX MbIcied. Jpyrum
Ba)XHBIM IPU3HAKOM MaTeMaTHUKU KaK HayKH CleJyeT MpHU3HaTh CBOMCTBEHHYIO €i CTpPOrocTh
00OCHOBaHWH W CJEeIOBaHUE ONPENCNEHHBIM MpaBHJIAM TIOCTPOSHHS  JOKA3aTeNIbCTB.
3HAaKOMCTBO C 3JIEMEHTAaMU MaTE€MaTU4YECKOW JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOIO
MBIIUICHUS] 00YYarOIUXCsl, TTO3BOJISIET UM CTPOHUTH CBOHM PACCYXICHHS Ha OCHOBE JIOTMYECKHX
npaBui, GopMUpPyeT HABBIKK KPUTUYECKOT'O MBIIIJICHHS.

B yueOHOM Kkypce «AnreOpa W Hayalla MaTeMaTHYEeCKOTO aHaIN3a» MPHCYTCTBYIOT
OCHOBBI ~ MAaTeMaTHYEeCKOr0  MOJCIMPOBAHMS,  KOTOpble  TNPU3BaHBI  CHOCOOCTBOBATH
(OPMHPOBAHUIO HABBIKOB TIOCTPOCHUS MOJENICH pPEaTbHBIX CHTYallMid, HCCICIOBAHUS ITHX
MoOJIeNieil C TOMOIIBIO ammapara anreOpbl W MaTeMaTHYeCKOro aHalnu3a, WHTEPIpeTalnu
MOJYYEHHBIX pe3yNlbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbli W3 pa3fesioB NPOrpaMMBbl,
MOCKOJIBKY BECh MaTepuan y4eOHOro Kypca IUPOKO MCIOIB3YETCs ISl PEUICHUs MPUKIIAIHBIX
3amau. llpm pemieHMM peanpHBIX MPAKTUUYECKUX 3a7ady  OOydarouuecs pa3BUBAIOT
HaAOJIOAAaTEIFHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOIB30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETU3MPOBATH Mpobiemy. JlesTensHOCTh MO (HOPMUPOBAHHUIO
HABBIKOB PEIICHHs IPUKIIAJHBIX 33a][ad OPraHU3yeTCs B TPOIIECCEe M3YyUCHHS BCEX TEM YU4eOHOro
Kypca «Anrebpa u Hayajla MaTeMaTHYECKOr0 aHATTU3a.

Ha u3ydenune yueOHOro Kypca «Anredpa v Havyaisa MaTeMaTHYeCKOTO aHAJIN3a» OTBOIUTCS
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Hexpenmto), B 11 kmacce — 136 4gacoB (4 vaca B
HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KVIACC

Yucia 1 BbIYMCICHUSA

Panmonansubie uncna. OOBIKHOBEHHBIE U JECATHYHBIC APOOU, MPOILIEHTHI, OECKOHEUHbIE
nepuoanyeckue npoodu. Ilpumenenue apodeit U MPOIECHTOB IS PeUICHHs TPUKIATHBIX 33124 U3
Pa3IMYHBIX OTPACIIE 3HAHUW U PEaTbHON KU3HU.

JleiictBuTenpHble yKcna. PalvoHanbHbIE W HMppalMOHANBHBIE YHcTa. ApudMmeTHueckue
omnepaluu C JEWCTBUTEIbHBIMU 4YWCIaMH. MOAylb NEHCTBUTEIBHOIO YHCJIAa U €ro CBOWCTBA.
[IpubnukEHHBIE BBIUMCICHHS, TpaBUIa OKPYIJICHHUS, NPUKUAKA H OIEHKAa pe3ylbrara
BBIYUCIICHUM.

Crenens ¢ 1ensiM nokazateneM. bunom Hetotona. Mcnonb3oBanue moaxosieid (hopMbl
3alUCH AEUCTBUTEIBHBIX YUCEI JUISl pEHIEHUS TPAKTUYECKUX 3a/1a4 U IPEICTABIICHUS IAHHBIX.

ApudmeTnueckuii KOpeHb HATYPaIbHOM CTENIEHN U €0 CBOWCTBA.

Crenenb C palMOHAJIbHBIM MOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEUCTBUTEIIbHBIM
II0Ka3aTeJIEM.

Jlorapudwm uncna. CBoiictBa norapudma. JlecsiTHUHBIE U HATypalIbHbBIE TOTapU(PMBIL.

CuHyc, KOCUHYC, TaHI'€HC, KOTAHT'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHT'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUsSI M HEPABEHCTBA

ToxpaecTBa M TOXIECTBEHHBIE NPEeOOpa3oBaHUs. YPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHUS U ypaBHEHMA-CIIEACTBUs. HepaBeHCTBO, pelieHe HEpaBeHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS IIENIbIX U JPOOHO-PAIMOHALHBIX YpaBHEHUH U HEPaBEHCTB.
MHoOrowieHsl OT OJHOM IepeMeHHOH. /[leneHne MHOroudjleHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounens ¢ nensiMu ko3 dunuentamu. Teopema Buera.

[Ipeobpa3oBaHus YHCIOBBIX BBIPAXKEHU, COJIEPKAIINX CTEIIEHU U KOPHHU.

Uppanmonansupie  ypaBHeHHs. (OCHOBHBIE METOABI  PEIICHUS  HUPPAIMOHATIBHBIX
YPaBHEHUH.

[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHUS ITOKA3aTEIbHBIX YPABHCHHI.

[IpeoOpa3oBaHue BbIpaXEHHH, COEPIKALTUX JOTapr PMBI.

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METOIbl pELIEHUS JIOrapUPMHUUECKUX
YpaBHEHUM.

OcHoBHble TpUroHomeTrpuyeckue Gopmynsl. IIpeoOGpa3oBaHue TPUTOHOMETPHUUECKHUX
BBIpQKCHU. Pelenre TpuroHoMeTpu4ecKux ypaBHEHHMN.

Pemienue cucteM JNMHEMHBIX ypaBHEHMH. Marpuila CHUCTEMbl JIMHEHHBIX YpaBHEHHH.
Onpenenurens MaTpHIbl 2X2, €ro T€OMETPUUYECKHI CMBICT M CBOWCTBA, BBIYHCICHHE €T0
3HAUYEHMs], IPUMEHEHHUE ONPEICIIUTENS ISl PEIICHUs CUCTEMbI JMHEHHBIX ypaBHeHMH. Pemienue
MPUKJIAIHBIX 33Ja4 C MMOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanue nmocTpoeHHOM
MOJEJIM C TOMOILLBIO MaTPUILl U ONPEACTUTENCH.

[TocTpoeHne MareMaTHyecKUX MOZENIEW pealbHOW CUTyallud C IIOMOIIBIO YPaBHEHHMMN M
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHU M HEPABEHCTB K PEIICHHI0 MaTEMaTUYECKUX 3aaad M
3a/1a4 U3 Pa3IuIHBIX 00JacTell HAYKH U PEATbHOU KU3HHU.

DyHKUUM U TpaduKu

OyHKIMA, crocoObl 3amanus ¢GyHKuuH. B3zanmHO oOpatHbie GyHknuu. Kommosunus
¢bynkuunit. I'paduk pynkunu. DnemeHTapHble Mpeodpa3oBaHus TpapuKoB (DYHKITHIA.



OOGmactp ompeneneHuss ¥ MHOKECTBO 3HadeHu GyHkuuu. Hymu Gynakmuu. [TpomexyTku
3HaKOMoCTOSHCTBA. UETHhIe W HeuéTHble (yHKIMH. [leproanyeckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBbl QyHKUIuu. Hanbonbiiee 1 HauMeHbIlee
3Ha4YeHHUs1 QYHKLIUHU Ha TPOMEKYTKE.

Jlunelinas, KBaipaTU4yHas U APpOOHO-IHHEHHass QYHKIMU. DIeMEeHTapHOe UCCIeA0BaHE U
MOCTPOCHUE UX IPaHUKOB.

CrenenHass (yHKUMS C HAaTypaJbHbIM M LI€JbIM Ioka3zareneM. EE cBolicTBa M rpadux.
CpoiictBa U TpaduK KOpHS N-OM CTeneHW Kak (YHKIMH OOpPaTHOW CTENEeHH C HaATypajJbHBIM
IIOKa3aTEJIEM.

[TokazarenbHast u morapupmuueckas GyHKUNU, UX cBoWcTBa U rpaduku. Mcnons3oBanue
rpaduKoB QYHKIHMHA U1 PEIeHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpPYXHOCTb, OIpPEICIEHUE TPUTOHOMETPUYECKUX  (DyHKIMIT
YHCIIOBOIO apryMeEHTa.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B pealIbHBIX MpOLeccax U sABICHUAX. [ paduku peanbHbIX
3aBUCHMOCTEN.

Havana maTeMaTH4ecKOro aHajaIu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHus MMOCIEI0BaTENLHOCTEH. MeToa MaTeMaTH4YeCKOi
WHAYKIMA. MOHOTOHHBIE M OTrpaHUYEHHBIE IOCIEAOBATENbHOCTH. MCTOpHS BO3HMKHOBEHMS
MaTeMaTHYECKOr 0 aHaJIM3a KaK aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomerpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reomerpuyeckas nporpeccusi. CyMma 0eCKOHEUHO YOBIBaroIIed reoMeTpUYEeCcKOi Mporpeccuu.
JIvHEMHBII M SKCHOHEHUHAIbHBIM pocT. Yucno e. Dopmyna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHue NpOrpeccuy Ul PEIICHUs PEANIbHBIX 3aa4 IPUKIaJHOIO XapaKTepa.

HenpepoiBHble (yHKIMH M HMX cBoWcTBa. Touku paspbiBa. ACHMOTOTHI T'padUKOB
¢bynkumii. CBolicTBa (YHKIMA HENMPEPHIBHBIX Ha OTpe3ke. MeToJ MHTEPBAJIOB JUIsl PEIICHHS
HepaBeHCTB. [IprMeHeHre CBOWCTB HEMIPEPBIBHBIX (DYHKUIUH JUIS pEIICHHS 3a1a4.

[lepBas u Bropas npousBoaHble pyHKIMU. Onpenenenue, reoMeTpu4eckuii U Gu3n4ecKuit
CMBICIT TIPOM3BOTHOM. Y paBHEHUE KacaTeNbHOM K rpaduKy QyHKIIH.

[IpousBonHbIe 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
1 KOMITO3ULIMH (PYHKIUH.

MHoskecTBa M JIOTHKA

MHokecTBO, onepanyu HaJl MHOKECTBAMU M UX CBoOicTBa. Jlmarpammel Dinepa—BeHHa.
[IpumeHeHNEe TEOpEeTMKO-MHOXKECTBEHHOI'O amnmnapara Julsd ONHCAHMs pealbHbIX IPOLIECCOB U
SBJICHUH, IIPU PEIICHUH 3a]a4 U3 APYIUX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHYEeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHUS.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJEHHBIM YPOBEHD) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpaxkIaHCKOro BOCIMTAHUS:

cOPMUPOBAHHOCTh TPAXKMTAHCKOW TO3MIIMM  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI0 4YJieHA POCCHUHCKOTO OOIECTBAa, MPEACTaBICHHE O MATeMaTUYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJICHHUM, NPOILEAYp TpakJaHCKOro o0IecTBa
(BBIOOpPHBI, OMPOCHI U APYroe), yMEHHE B3aMMOJACHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUUCKON TPAKIAHCKOW MACHTUYHOCTH, YBAXKCHHS K MPOILIOMY U
HACTOALLIEMY POCCUKWCKON MaT€MAaTHUKH, LIEHHOCTHOE OTHOILICHHE K JTOCTUKEHHSM POCCHUUCKUX
MaTEMaTUKOB M POCCHIICKONM MaTEMaTHYECKOM NIKOJIbl, MCIOJIb30BAaHUE 3THX JOCTHXKEHHH B
JIPYTUX HayKaxX, TEXHOJIOTHX, chepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAHUE  JyXOBHBIX LIEHHOCTEH  pPOCCHMCKOro  Hapoaa, CGOPMUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTUKEHUM HayKu M JIeATEIbHOCTHIO Y4EHOrO, OCO3HAHHME JMYHOIO BKJIaJa B IMOCTPOCHHE
YCTOMYHUBOroO OYyIyIIero;

4) 3¢TeTHYeCKOT0 BOCIIUTAHHUSA:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETHKY  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEHIeHUH, pPaCCYXIACHUH, BOCIPUHUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3juyHbIX BUJIOB UCKYCCTBA,

5) puznveckoro BOCNUTAHUSA:

c(hOPMUPOBAHHOCTh YMEHUS ITPUMCHSITh MATEMAaTHICCKUE 3HAHUS B HHTEPECaX 3JI0POBOTO
u Oe3omacHOro obpasa »KM3HHM, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY 3J0POBBIO (310pOBOE
NUTaHKue, COATAHCUPOBAHHBIA PEKUM 3aHATUN M OTIBIXA, pEryisipHas Gu3ndecKas akTUBHOCTB),
(u3rUecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATEIHHOCTHIO;

6) TPyA0BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTH TPYIOII00Us, MHTEpEC K pa3iuyHbiM cepam
npohecCHOHaIbHON AESITETbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOM U €€ MPUIIOKEHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBI BBIOOp Oyaymied mnpodeccun W peaTn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIE TIUIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKUX 3a]]a4 MaTEMaTUYECKON HAPaBIEHHOCTH;

7) IK0JI0TUY€CKOr0 BOCIIMTAHMS:

chOPMUPOBAHHOCTh SKOJIOTHYECKONH KYIbTYpbl, TOHUMAHUE BIHUSHUS COLMATIBHO-
SKOHOMUYECKUX IPOLECCOB Ha COCTOSIHHE MPHUPOJHONM M COLMAIBHOW CpeIbl, OCO3HAHUE
rI00anbHOrO  XapakTepa  JIKONOTMYECKUX  MpoOlieM, OpHUeHTalus Ha  IPUMEHEHUe
MaTeMaTHYeCKUX 3HAHUW JUIsl pelleHus 3ajad B 00JaCTU OKpY’KalolIei cpejbl, TUIaHUPOBAHUE
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCIEACTBUMN JUIsl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTO NO3HAHUSA:



C()OPMHUPOBAHHOCTh ~MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH U OOILIECTBEHHOW NMPAKTHKH, TOHUMAHHE MAaTEeMAaTU4YEeCKOM HayKH Kak cQepsl
YeJIOBEUYECKON JCATEIbHOCTH, ITAOB €€ Pa3sBUTUA U 3HAYUMOCTH Ul Pa3BUTHA LUBWIN3ALNU,
OBJIQJICHUE SI3bIKOM MAaTEMaTHUKU U MaTEMaTHUECKON KYJIbTYpOI KaK CpPEJACTBOM ITO3HAHUS MUDA,
TOTOBHOCTB OCYILECTBJISITh TPOEKTHYIO U UCCIIEOBATEIBCKYIO NEATEIbHOCTh HHIUBUYJIBHO U

B IpyIIeE.

METAINIPEJMETHBIE PE3YJIBTATHI

[Mo3naBaTenbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3oBble Jioruyeckue eiiCTBUSA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKA MAaTEeMAaTHUYECKHUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATUSAMHU, (GOPMYIUPOBATh ONpEACNeHUs  IMOHSATHH,
yCTaHABJIMBATh CYIIECTBEHHBIH TNpPH3HAK KIacCU(HUKAIIMKA, OCHOBAHUSA i1 O0OOImEeHUus u
CpaBHEHUS, KPUTEPUHU MTPOBOJUMOrO aHAIIN3a;

BOCIIpUHUMATh, (OPMYIUPOBATH M MPEoOpPa3OBBIBATh CYXKACHHS: YTBEPAUTEIbHBIC U
OTpHIIaTeIbHBIC, ¢IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NMPOTUBOpeUus B (akTax,
JMAHHBIX, HAOMIONEHUSAX ¢  YTBEPXKACHHSAX, TNpenjaratb KpPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN ¥ MPOTUBOPEUNIA;

JIeNaTh BBIBOJBI C WCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX M WHIYKTHBHBIX
YMO3AKIIOUYECHUH, YMO3aKIFOYEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIFHO JI0KA3aTEIhCTBA MAaTEMAaTHUCCKUX YTBEPKICHUH (TIPSIMBbIC H
OT TPOTUBHOIO), BBICTPAUBATH API'yMEHTALIMIO, NPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIC CY)KJICHUSI ¥ BBIBOIBI;

BbIOMpaTh crnoco0 pelieHuss ydyeOHOM 3anauu  (CpaBHMBAThb HECKOJIBKO BapHAHTOB
pemieHusi, BbIOMpaTh HauOoJee MOAXOMAIMUNA € YYETOM CaMOCTOSTEIbHO BBIIECICHHBIX
KpUTEPUEB).

ba3oBble ucciieqoBaTe/IbCKUE 1eMCTBUS:

MCITOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIIbCKUNA MHCTPYMEHT TO3HAHUs, (POPMYIUPOBATH
BONPOCH], (UKCHPYIOIIKUE MPOTUBOpEUYHe, MpobiIeMy, yCTaHABIMBAaTh HCKOMOE W JaHHOE,
(hopMHpOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIHI0, MHCHHE;

MPOBOJUTH CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  3KCIEPUMEHT, HCCIEJOBAaHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEM MAaTeMaTHYeCKOro OOBEKTa, SIBJICHHUS, TMPOIECCa, BBISBICHUIO
3aBUCHMOCTEH MEXIy 00BEKTaMU, SIBJICHUSMU, TIPOIIECCAMH,

CaMOCTOATENILHO (OPMYIUPOBATh 000OIIEHUS W BBIBOJIBI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, UCCIICIOBAHHUS, OLICHUBATh JTOCTOBEPHOCTh MOIYYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000IIEHNI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIJBUTATH MPEIOIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Padora ¢ nunopmanmeii:

BBISBJISTH JEPUIIUTHI HHPOPMALIUU, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOMPOC U IS
peLIEHHUS 3a/1auu;

BBIOMpaTh WH(MOPMAIMI0O W3 HCTOYHUKOB  PA3IMYHBIX THUIIOB, aAHAIU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HMHGPOPMALMIO PA3JIMYHBIX BHJIOB H  (hopm
MPEACTABJICHHUS;



CTPYKTYpHpOBaTh  MHQOpMAIMIO, MNPEACTaBIATh €€ B  pPasaMyHbIX  (opMax,
WUTIOCTPUPOBATh I'padUuecKy;

OIICHMBATh HAAS&KHOCTh HMHPOPMAIMK IO CaMOCTOSTEIBHO CHOPMYIHUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIE el CTBUS

Ooumenne:

BOCIIPUHHUMATL U q)OpMy.TIHpOBaTI) CYKIACHUA B COOTBCTCTBUHU C YCJIOBUAMH U LECIAMU
o0IIeHusl, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX
TCKCTAaX, OaBaTb IOACHCHHUA II0 XO4y PpCHICHUA 3aaadrd, KOMMCHTUPOBATH HOHy‘IGHHBIfI
pe3ynbTar,

B X0JI¢ OOCYXKIEHUS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIAaeMOM TEMbI, MPOOIEMBI,
pemaeMOI‘/'I 3ala4, BBICKA3bIBATH HUACHU, HAIICJICHHBLIC HA IOUCK PCHICHUSA, COMOCTABJIATH CBOU
CYXICHUS C CYKIEHUSMH IPYIMX YYaCTHHUKOB Jauajiora, oOHapyXHBaTh pa3iMyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe POopMyTHPOBATH Pa3HOIIIACHS, CBOM BO3PAKCHHUS,

IPEJCTaBIATh PE3yAbTaThl PEIICHHs 3aJauM, SKCIEPUMEHTAa, HCCIIEIOBaHHS, MPOEKTa,
CaMOCTOSITENTLHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YY€TOM 3a4ad NpPE3CHTAlUd |
0COOEHHOCTEH ayIUTOpPHUH.

PeryasiTuBHBIC yHUBEpCAIbHbIC Y4eOHbIC 1eHCTBHA

Camoopranuszauus:

COCTABJIAATh IUIAH, AJTOPUTM pELICHHs 3a/laud, BBIOMpaTh Crnoco0 pelieHus ¢ y4éToM
HMMEIOLIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHAaHTHI PELICHUH C y4ETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJLIEKT:

BJIQJICTh HABBIKAMH TTO3HABATEIILHON PeQUICKCHH KaK OCO3HAHMS COBEPIIAEMBIX JECHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HX pE3yabTaTOB, BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISI IIPOLIEcca U pe3ysIbTaTa PelleHns MaTeMaTUUeCKOH 3a1a4u;

IPEIBUIETh TPYAHOCTH, KOTOpPHIE MOT'YT BO3HUKHYTb IPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HalWJEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE pe3ylibTaTa LEIM M YCIOBUAM, OOBSICHATH NPUUYUHBI
JNOCTIDKEHHSI WM HEAOCTHXKEHHMS pPE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAasI 1eSITEIBHOCTD:

MOHUMATh U UCHOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U WHIUBHUyalbHONH pabOThl Mpu
pelieHny y4eOHbIX 3a/Jay, MPUHUMATh IL€JIb COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBATH
OpPTraHU3aIMI0 COBMECTHOH paloThl, pacmpenensiTh BUAbI paboT, IOroBapHBaThCs, OOCYKIATh
MpoIIeCC U PE3YNbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykIeHHs, OOMEH MHEHUH, «MO3TrOBBIE
HITYPMb» U HHbBIE), BBIIOJIHATH CBOI 4YacTh paOOThl M KOOPAMHUPOBATH CBOU JEHCTBHS C
JIPYrUMM 4JIEHAaMH KOMAaH]Ibl, OLIEHMBAaTh KadeCTBO CBOET0 BKJIAZa B OOMIMHA MHPOXYKT IO
KpuTepusM, chOopMyJINPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUSL.



NNPEIMETHBIE PE3YJIBTATDI

K konmy oOydenust B 10 kJacce oOy4aromuics TOJYYHT CIEAYIOIIHE TMPEIMETHBIC
pe3ybTaThl MO OTJAENBHBIM TeMaM pabdoueil mporpaMMel ydeOHOro Kypca «Anrebpa ¥ Hauana
MaTEMaTHYECKOT O aHATIN3a»:

Yuciia 1 BLIYMCIICHHUS:

CBOOOJHO OIEpUPOBATh MOHATUSAMU: PAllMOHAILHOE YHUCII0, OECKOHEUHas NepuoanYecKast
IpoOb, MPOLIEHTHI, HUPPALMOHATIBHOE YHUCIIO, MHOKECTBA PAIlMOHAIBHBIX M JEHCTBUTEIBHBIX
4KCell, MOAYJb IEHCTBUTEIBHOIO YHCIIA,;

IPUMEHATH IpOOH U MPOLIEHTHI JJIsl peIeHUs] TPUKIAIHBIX 3a/a4 U3 pa3IMnYHbIX OTpaciel
3HAHUU U PEAIHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, NpaBUJa OKPYIJIEHUS, NPUKUIKY U OLEHKY
pe3yapTaTa BIYMCIICHU;

CBOOOJHO ONEpPUPOBATh IIOHATHEM: CTENEHb C LENbIM I0Ka3aTeleM, HCIO0Ib30BaTh
NOAXOAALTYI0 (OpMY 3amHCH ACHCTBUTEIBHBIX YHCEN IS pEeIIeHUs NMPaKTHUECKUX 3a1ad |
IIPEICTaBICHMSI TaHHBIX;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: apUPMETHUECKII KOPEHb HATYPAIbHOM CTETICHHU;

CBOOOJIHO OIEPUPOBATH MOHATHEM: CTEIIEHb C PALlMOHATIBHBIM [TOKa3aTeseM;

CBOOO/IHO OINEPUPOBATh MOHATUSIMM: JIOTapU(PM dYHCIa, ACCATUYHBIE W HATypaJbHbIE
aorapu@msl;

CBOOO/IHO OIEpPUPOBaTh MOHSTUSIMHU: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIIEPUPOBATH MOHATUSAMU: APKCUHYC, ApPKKOCHHYC M apKTaHT'€HC YHCIOBOr0 apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBAaTh  TMOHATHSAMHU:  TOXIECTBO,  YypPaBHEHUE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U yPaBHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

IPUMEHATh pPa3JInYHble METOJbl PELICHUS PAlUOHAIBHBIX M JIPOOHO-PALlMOHAIBHBIX
ypaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB JJIsl PELLICHUSI HEPABEHCTB;

CBOOOJHO OMNEpUPOBATH MOHATHSAMU: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOI'OWIEH C
UenbIMU KO3 UIMEHTaMH, KOPHM MHOIOWIEHA, IPUMEHSTh JIeJIeHHEe MHOro4wjieHa Ha
MHOT'O4JIEH C OCTAaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3anay;

CBOOOJHO ONEpPUPOBATH IOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpuua,
OIpENENIUTENh MaTpullbl 2 X 2 M €ro IEOMETPUYECKUH CMBICI, HCIIONb30BaTh CBOMCTBA
OIpEeNENnUTeN 2 X 2 JUId BBIYMCIEHUS €r0 3HAYEHUs], IPUMEHATh ONPEACIUTENIN Ul PELICHUS
CHUCTEMBbI JINHEWHBIX YPaBHEHUH, MOJEIHUPOBATH PEAIbHBIE CUTYallUd C IIOMOILBIO CHCTEMBI
JVHEWHBIX YPAaBHEHHMM, HCCIENOBATH IIOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpull U
olpenenuTeNel, MHTEPIPETUPOBATh NOIYyYEHHBINH Pe3ybTar;

UCIIOJIb30BaTh CBOMCTBA AEUCTBUII ¢ KOPHAMMU Ul IPeoOpa3oBaHusl BEIPaKEHUI;

BBIMOJNHATh [PEOOpa3OBaHUsl UYMCIOBBIX  BBIPAXKEHUH, COJIEp)KAIIMX CTENEHU C
palMOHAIbHBIM I10KA3aTeNEM;

UCIOJb30BaTh  CBOICTBA Jjorapu@moB s mpeoOpa3oBaHUs  JorapupMuUUecKux
BBIPAXKCHUH;

CBOOOJHO  ONEpUPOBaTh  MOHATUSAMHU:  HPpPAlMOHAIbHBIE,  IOKa3aTelbHbIE U
aorapuMUYecKre YpaBHEHUS, HAXOJUTh UX PEHICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX TEPEXO0JI0B
WJIM OCYLIECTBIISAS IPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYeckue  (opMynbl sl NpeoOpa3oBaHMs
TPUTOHOMETPUYECKUX BBIPAKCHUIA;

CBOOOJHO ONEpUPOBaTh IOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHUE, IPUMEHATh
HeoOXouMbIe (POPMYITBI JIIsl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJIETUPOBaTh peajlbHble CUTYyallMM Ha s3bIKe anreOpbl, COCTABIATh BBIPAKEHUS,
ypaBHEHHs, HEpaBEHCTBA IO YCIOBMIO 3a/lauyd, HCCIENOBaTh IIOCTPOCHHBIE MOJENU C
HCIOJIb30BaHUEM amapaTa ajireopsl.

DYyHKIUHN U TPaQUKH:

CBOOOJHO ONEpUpPOBATh MOHATUAMH: (YHKLUSA, CHOCOOBI 3aJaHMs (PYHKIUH, B3aUMHO
oOpatHble (YyHKUWH, KOMMO3uLusa (QYHKOUH, rpaduk (YHKUNH, BBIIOIHATH 3JIEMEHTApHBIE
npeoOpa3oBaHus rpaukoB GyHKUIUH;

CBOOOJHO ONEpPUPOBATH MOHATHUSAMM: O0JACTh ONPEAETICHHUS U MHOXECTBO 3HAUCHH
GbyHKUIMY, HYTH QYHKLINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OIEpUPOBaTh IMOHATUAMHU: UYETHBIE U HEUETHbIE (DYHKIMM, MEPUOAUUYECKHE
(GyHKIMU, TPOMEXKYTKM MOHOTOHHOCTHM (DYHKIIMM, MaKCUMyMbl W MHHUMYMBI (YHKIHUH,
HauOoJbIlIee 1 HAaMMEHbIIee 3HaYeHnEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO OIEPUPOBATh IMOHATUSAMH: CTENEeHHas (YHKUIWS C HATYPaJbHBIM M IIEJBIM
nokasareseM, rpauk CTENeHHOM (YHKUMHU C HATypajbHBIM M IEJBIM IOKa3zaTeseM, rpaduk
KOpHS N-0i CTeNeH: KaK (YHKIIUU OOpATHOM CTETIEHN C HaTypaJbHBIM ITOKa3aTelIeM;

OIlEpUPOBATh TMOHATHSAMHU: JIMHEHHAas, KBaJpaTU4Has M JpOOHO-IMHEHHas (yHKIMH,
BBITIOJTHATH 3JIEMEHTApHOE UCCIIEIOBAaHUE U TIOCTPOCHUE MX TPAPHKOB;

CBOOOJHO OINEPUPOBATH MOHATHAMM: IMOKa3aTeabHas U Jorapupmuueckas QyHKIUH, UX
CBOMCTBA U IpaMKH, UCIONB30BATh UX TPAPUKH [UIsl PELLICHUs YPaBHEHUH;

CBOOOJHO OMEpPUPOBATH MOHATUSMHU: TPUTOHOMETPHUUYECKAs OKPYXKHOCTb, ONpEIeTICHHE
TPUTOHOMETPUYECKUX (DYHKIUI YUCIOBOIO apryMeHTa;

UCTIOJIb30BaTh TpapuKki (QYHKIMNA JUIS HCCIEIOBAaHMS TPOLECCOB U 3aBUCHMOCTEH IpH
peLIeHUH 3aJay U3 JPYruX y4eOHbIX HPEIMETOB M peallbHOM >KM3HM, BbIpaXaTh (opMyliaMu
3aBHCUMOCTH MEXK]y BETHUYNHAMU;

Hauvasia MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO ONEPUPOBATh IMOHATHSAMHU: apH(PMETHUECKas U TeOMETpUYECKas IpOrpeccHs,
0eCKOHEYHO YObIBaIOIIas TeOMETPUUECKas IPOrPECCHsl, JIMHEHHBINA U 3KCIIOHEHIIUAIBHBIA POCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh NPEACTaBIEHUE O KOHCTAHTE;

UCIIOJIB30BAaTh MPOIPECCHUH ISl PEIICHUS peaIbHBIX 33a4 MPUKJIATHOIO XapaKTepa;

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMHU:  IOCIEAOBATEIbHOCTb,  CIIOCOOBI  3aJaHUS
MI0CJIEeI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYCHHBIE MTOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKIEHHMS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaIn3a OECKOHEUHO MaJlbIX;

CBOOOJHO OINEPHPOBATH MOHSATHSAMH: HEMPEPHIBHBIC (DYHKIIMH, TOUYKH pa3pbiBa Tpadura
(yHKIIMH, aCHMITOTHI rpaduKa (yHKIINH;

CBOOOJHO OIEpUPOBaTH TMOHATHEM: (YHKIHS, HETpepblBHAas Ha OTpe3Ke, MPHUMEHSThH
CBOMCTBa HENPEPHIBHBIX (DYHKIUII U1 peleHus 3aay;

CBOOOJHO OIEpPHPOBATH IMOHATUSMHU: TIepBasi W BTOpas IPOU3BOJHBIC (HYHKIIUH,
KacaTenbHas K rpaduky QyHKIUY;

BBIUUCIIATh IMPOU3BOAHBIE CYMMBI, IPOU3BEICHHS, YaCTHOIO M KOMIO3MLIMHU JABYX
(GyHKUUH, 3HATh TPOU3BOHBIE SJIEMEHTAPHBIX (DYHKITHH;

UCII0JIb30BaTh FEOMETPUYECKUN U (PU3HMUECKUI CMBICI TPOU3BOIHON IS peLICHHs 3aau.

MHo:kecTBa U JIOTHKA:



CBOOO/IHO OIEPUPOBATH MOHATUSMU: MHOXKECTBO, OIEpalluy Ha/l MHOXKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOXXECTBEHHBIN armapaT Ui ONMUCAaHUs pealbHbIX MPOLIECCOB
U SIBJICHUH, IPH PEIICHUHU 3a]1a4 U3 IPYTUX y4eOHbIX MPEIMETOB;

CBOOOJHO OMNEpUpPOBaTh IOHATHSAMHU: ONpEJeTeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOMCTBO MaTEeMaTHYeCKOro OOBEKTa, [OKa3aTelNbCTBO, pPABHOCWIIbHBIE YpaBHEHUS W
HEpaBEHCTBA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnsie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.
1 MHOrousIeHBbI. PauHOHa.nLHLIci YpaBHEHUS U 24 1 5 http:/fcior.edu.ru/
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUU
o .
2 YHKLUHH H rpagpHici. CTENCHHas YKL ¢ 12 1 1 http://fcior.edu.ru/
LIEJIBIM [10Ka3aTeIeM
3 Apudmernueckunii KOpeHb N-0i CTETICHHU. 15 1 5 htto://fcior.edu.ru/
HppauunoHanpHbIe YpaBHEHHS
4 [TokazarenbHas pynkuus. [lokazaTenbHble 10 1 1 htto://fcior.edu.ru/
ypaBHEHUs
JI .
5 orapudaiiceias pymKi 18 1 1 http://fcior.edu.ru/
Jlorapudmuyeckue ypaBHEHHS
6 TpUroHOMETPUYECKUE BBIPAKEHUS U 99 1 5 htto://fcior.edu.ru/
YpaBHEHUs
ITocie10BaTE€nbHOCTH U POTPECCUU 10 http://fcior.edu.ru/
HenpepsiBable pyHkiuu. [TponsBonnas 20 http://fcior.edu.ru/
9 HOBTOE)GHI/IG, 0000111eHHE, CHCTEMATH3AIUS 5 ) 0 htto://fcior edu.ru/
3HaHUU
OBIIEE KOJMYECTBO YACOB I10 IIPOIPAMME 136 10 13



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO Yyacos DJIeKTPOHHbIE
Ne aTa ndposBnIe
n/n Tema ypoka Bceero Kourpoanneie | - Ipaxruseckue II/I[?.y‘leHl/lﬂ (I)lﬁ[()l)al;OBaTeanbIe
padoTbI padoThI pecypebi
1 JlericTBUTENbHBIE YKCIIa. PallnoHaIbHBIE U 1 0 0 http://fcior.edu.ru/
HWppalvoHaJIbHbIC YUCTIa
5 Mopynb 1eMCTBUTEIBHOTO YUCIA U €TI0 1 0 0
CBOMCTBa
3 MHOXeCTBO, Onepary HaJ MHOXECTBAMHU U 1 0 0
HUX CBOICTBA
4 JHuarpammel Ditepa-Benna 1 0 0
5 [IpuMeHeHne TeopeTUKO-MHOXKECTBEHHOT'O 1 0 1
anmnapara JUIisl peleHus 3a1a4
Parmonansubie ynciaa. OOBIKHOBEHHBIC U
6 JECATUYIHBIC TPOOH, TIPOIECHTHI, 1 0 0
OECKOHEUHBIE TIEPUOIUYECKHE TPOOH
PanmonansHele uncina. OOBIKHOBEHHBIE U
7 JeCATUYHBIC IPOOH, MTPOIICHTHI, 1 0 0
OeCKOHEYHbIE TIepUOInYECKUe IPOoOH
8 [Ipumenenue apobeit U MPOLIEHTOB AJIs 1 0 0
peleHNs TPUKIIAIHBIX 3a]1a4
9 [IpumeneHnue npoOeit U IPOIEHTOB IS 1 0 0
penieHust MPUKIAIHBIX 33729
10 Apudmernueckue oneparum c 1 0 0

HCFICTBHTGJIBHBIMPI qucjaaMu



http://fcior.edu.ru/

11

[TpubnmxEHHBIC BBIYUCICHUS, TIPABUIIA
OKpYIJICHHMS], IPUKUIKA U OLICHKA
pe3yabTara BEIYMCIECHUN

12

OCHOBHBIE METO/BI PELICHUS LIETBIX U
IpoOHO-PALMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/1bl PELICHUS LENbIX U
JIPOOHO-pallMOHATIBHBIX YpaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHHUS LENBIX U
IpOOHO-PALMOHANBHBIX YPAaBHEHUH U
HEpPaBEHCTB

15

MHorousieHbl OT OJJHOU MEPEMEHHOM.
Jlenenre MHOTOWJICHA HA MHOT'OYJICH C
ocratkoM. Teopema besy

16

MHorouseHsl ¢ nensiMu ko3 duuuenramu.
Teopema Buera

17

Pemienue cucrem TUHEHHBIX ypaBHeHI/Iﬁ

18

Pemenue cucrem JIMHEHHBIX ypaBHEHUI

19

Marpuua cucTeMbl JTUHEHHBIX YPABHEHUM.
Onpenenurens MaTpULIbl 2X2, €ro
F€OMETPUYECKNNA CMBICI M CBOWCTBA;
BBIYUCIICHHUE €70 3HAYCHUS

20

Onpenenurens MaTPUIIBI 2X2, €T0
TeOMETPUUYECKUIN CMBICT U CBOMCTBA;
BBIYHCJICHNUE €r0 3HAYECHUS

21

IIpumeHeHne onpeaeauTeNs Ui PpeIeHus
CUCTEMBI JIMHEHUHBIX YPaBHEHUN




22

Pelrenue npukiagHpIx 3a/1a4 C MOMOIIbIO
CHUCTEMBbI IMHEWHBIX YpaBHEHUU

23

Pemenue npukiaaHeIX 3aa4d ¢ TOMOILBIO
CUCTEMBI JIMHEHUHBIX YpaBHEHUN

24

Kontponbnas padora Ne 1: "ParmonanbHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIIUS, CIOCOObI 3aaHusT PYHKIIHUH.
B3anmuo o6patabie GyHkiuu. Kommosumms

byHKIII

26

I'paduk pyHkmu. D1emMeHTapHbIe
npeoOpa3oBaHus rpadukoB GyHKIUH

27

OO6mnacTb onpeseneHus: U MHOKECTBO
3HaueHui pynkuuu. Hynu ynkumn.
[TpomesxyTKH 3HaK TOCTOSTHCTBA

28

YérHble U HeYETHBIE (PYHKLNU.
[Tepuomnueckue GyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MaxkcuMyMbl 1 MUHUMYMBI () yHKIIHH.
Haubonbiiee 1 HauMeHblIIee 3HaYeHUE
(GyHKINU Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuyHas U APOOHO-
TMHEHHas QYHKIUH

31

DeMeHTapHOE UCCIIEIOBAaHUE U
MOCTpOEHUE TPAPUKOB ITUX PYHKIIHIT

32

DeMeHTapHOE UCCIIEIOBAaHUE U
noctpoeHue rpadukoB ATUX QYHKIUN

33

CreneHs ¢ LIeTIBIM MMOKa3aTelieM. buHoMm




Hrrotona

34

CreneHsb ¢ 1eJI6IM IToKa3areiaeM. buaom
Hrrotona

35

CreneHHas (1)YHKI_II/IH C HATYpaJIbHbIM U

LeNbIM Moka3aTeneM. E€ cBoiicTBa U rpauk

36

KonTtponbnas padora Ne 2: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux"

37

Apudmernueckuil KOpeHb HaTypalbHON
CTEIIEHU U €r0 CBOMCTBA

38

Apudmernueckuii KOpeHb HaTYpaIbHOM
CTEIIEHU U €r0 CBOWCTBA

39

IIpeoOpa3oBaHus UUCIIOBBIX BBIPAXKEHUH,
COJIEPKALINX CTENIEHU U KOPHU

40

[IpeoOpazoBaHus YHCIOBBIX BRIPAKCHUH,
coJiep KallnX CTENEeHU U KOPHU

41

[IpeoOpazoBaHus YUCIOBBIX BRIPAKCHUH,
COJICPIKAILLMX CTENEHU U KOPHHU

42

WppannonansHele ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUs UPPALIUOHATBHBIX
ypaBHEHU U

43

Hppanunonanbusie ypaBHeHUS. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATBHBIX
YpaBHEHUI

44

WppannonansHele ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHHS UPPALMOHAIBHBIX
YpaBHEHUH

45

PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUHT
HMPPALMOHAIIBHBIX YPABHEHUN




PaBHOCHIIBEHEBIE MEepexobl B pCHICHUHU

46 UppalMOHATIbHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TEPEX OB B pELLICHUH
UppalMOHATILHBIX YPABHEHUH

48 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH
UppalMOHATILHBIX YPABHEHUM
CoiicTBa 1 rpaduk KOpHs N-0i CTETIEHN

49 Kak (DyHKIIMU OOpaTHOMN CTENEeHH ¢
HaTypaJlbHbIM [10OKa3aTeleM
CgoiicTBa 1 rpadK KOpHS N-OH CTETICHH

50 Kak (yHKIIMH OOpaTHOW CTEIEHHU C
HaTypaJIbHbIM [10Ka3aTeIeM
Kontponbnas pabora: "CpoiicTBa u rpadux

51 KOpH# N-oif crenenu. MppanuoHaabHble
ypaBHEHUS"

59 CreneHsb ¢ palMoHaIbHBIM ITOKa3aTeIeM U
e€ CBOICTBA

53 CreneHs ¢ palMoHaIbHBIM IIOKa3aTeIEM U
e€ CBOICTBA

54 CreneHs ¢ palMoHalIbHBIM IIOKa3aTEIEM U
e€ CBOIICTBa

55 [TokazarenbHas QpyHKIMA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN 115
peuieHusl ypaBHEHU I

57 Wcnons3oBanue rpaguka GQyHKIUU A5
peLIeHUsT ypaBHEHU I

58 [Toka3arenbHble ypaBHEHUS. OCHOBHBIE




METO/Ibl PEIICHUS] OKa3aTeNbHBIX
ypaBHEHU U

Iloka3aTenbpHBIE YpaBHCHMUA. OCHOBHEBIE

59 METO/Ibl PEIIEHHUs TOKa3aTEeNbHbBIX 1 0 0
YPaBHEHUI
[TokazarenbHble ypaBHeHH. OCHOBHBIC

60 METO/Ibl PEIICHUS] OKa3aTENbHBIX 1 0 0
ypaBHEHUH

61 KonTtponbnas padora: "TlokazatenbHas 1 1 0
¢ynkuus. [TokazaTensHble ypaBHeHUS"

62 Jlorapudm uncna. CBoiictBa norapudma 1 0 0

63 Jlorapudm uncna. CBoiictBa orapudma 1 0 0

64 Jlorapudwm uucia. CBoicTBa jorapudma 1 0 0

65 JlecsaTHYHBIC U HATypaJIbHBIE JIOTapU (MBI 1 0 0

66 JlecsaTHYHBIC U HATypaJIbHBIE JIOTapU (MBI 1 0 0

67 [IpeoOpa3oBanue BeIpaXKEHUH, COAEPIKAIINX 1 0 0
sorapudmbl

68 [IpeoOpazoBanme BRIpaXEHUH, COMECPIKAIIIX 1 0 0
JorapuQmbl

69 [IpeoOpa3oBanue BRIpAXEHNUHN, COACPIKAIINX 1 0 0
JorapuQmbl

20 Jlorapudmuueckast pyHKIus, €€ CBOHCTBA U 1 0 0
rpaduk

71 Jlorapudpmuueckas GpyHkIus, e€ CBOHCTBA U 1 0 0
rpaduk

79 Hcnonp3oBanue rpaduka GyHKImm ais 1 0 0

peuieHusl ypaBHEHU I




Hcnonb3oBanue rpadpuka GyHKIUN AT

73 pelIeHNs] ypaBHEHUI
Jlorapudmuyeckue ypaBHeHHUs. OCHOBHbIE

74 METO/Ibl PEIIECHUs JOrapuPMUIECKIX
YPaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

75 METO/IbI pelIeHUs JIorapupMHUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIS

76 METOJBI PEIICHUS JIOTapUPMIIECKUX
YPaBHEHUH

77 PaBHOCHIIbHBIE TIEPEXO/bI B PEILICHUH
JIOrapu(pMUUECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE IEPEX O/l B PELLICHUH
Jorapu(pMUUECKUX ypaBHEHUI

79 KonTtponbnas pabora: "Jlorapudmuueckast
¢bynkuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCIIOBOrO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHCIOBOr0 apryMeHTa

82 ApKcuHyC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKcHHYC, apKKOCHHYC U apKTaHI'€HC
YKCJIOBOrO apryMeHTa
Tpuronomerpuieckast OKpyKHOCTb,

84 OIpeNEIeHNE TPUTOHOMETPUUECKUX

(GyHKLUI YUCIOBOIO apryMeHTa




Tpuronomerpuueckast OKpy>KHOCTb,

85 OIpEICIICHUE TPUTOHOMETPHUCCKUX 1 0 0
(GyHKIUH 9UCIOBOTO apryMEeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (DOPMYIIBI 1 0 0
87 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1 0 0
88 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYJITBI 1 0 0
89 OCHOBHBIE TPUTOHOMETPUYECKUE (hOPMYJTBI 1 0 1
[Tpeobpa3oBaHme TPUTOHOMETPUIECKIX
90 . 1 0 0
BBIpOKEHUH
[Tpeobpa3oBaHue TPUTOHOMETPUIECKIX
91 . 1 0 0
BBIpKEHU I
[IpeobpazoBaHre TPUTOHOMETPUICCKIX
92 . 1 0 0
BBIpQKEHU I
[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
93 . 1 0 1
BBIPKCHU
94 Pemennie TpUroHOMETpUUECKUX YPABHEHHUM 1 0 0
95 Pemennie TpUroHOMETpUUECKUX YPABHEHUM 1 0 0
96 Pemennie TpUroHOMeTpUUECKUX YPABHEHHUM 1 0 0
97 Pemenue TpUroHOMeTpUUECKUX YPAaBHEHUM 1 0 1
98 Pemenue TpUroHoMeTpUUECKUX YpaBHEHHUM 1 0 0
99 Pemenue TpUroHoMeTpUUECKUX YpaBHEHHUM 1 0 0
100 Pemenue TpuroHoMeTpUuECKUX YpaBHEHHUM 1 0 0
KonTponbhas pabdota:
101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 1 1 0
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS
102 X 1 0 0

ocJienoBareIpLHocTell. MeToxn




MaTeMaTU4YECKOM HWHAYKOUH

MOHOTOHHEIE B OIr'PaHUYCHHBIC

103 rocJieioBaTenbHOCTH. MicTopus aHanmm3a
0OECKOHEYHO MaJIbIX

104 Apudmernyeckas mporpeccus

105 ['eomeTpuyeckas nporpeccust

106 beckoneuyHo yObiBarorias reoMeTpruiecKast
IIpOrpeccust

107 Cymma GeckoHe4HO yObIBaroIen
reOMETPUUYECKON ITporpeccun

108 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Uucno e. Dopmyiia CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX TPOIIEHTOB

110 Hcnonb3oBanue mporpeccuu AJs perieHus
pealibHBIX 3aJa4 MPUKIAIHOr0 XapaKkTepa

11 KonTtponbsnas padora:
"I[TocnenoBareabHOCTH U Mporpeccun”

112 HenpepoiBHBIE QYHKIIUHN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpauKOB
byHKIII

114 CBoiicTBa GyHKIMH HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa GyHKUMN HETIPEPHIBHBIX HA
OTpe3Ke

116 Meron MHTEpBAIOB AJIs PELICHUS

HEpPABEHCTB




Merton HUHTCPBAJIOB UIA pCIICHUA

117
HEPaBEHCTB

118 MeToa UHTEPBAIOB Ui PEIICHUS
HEPaBEHCTB

119 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH U1 penieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMH U1 penieHus 3a1a4d

epBasi U BTOpast MPOU3BOHbIE PYHKIIUU

121 IT

122 Ornpenenenue, reOMETPUUYECKUN CMBICI
MPOU3BOTHOM

123 Omnpenenenue, GU3NYECKUI CMBICI
MPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKITIN

125 VYpaBHeHHEe KacaTelnbHON K rpaduKy
byHKITIN

126 [Tpou3BoaHBIC 2TIEMEHTAPHBIX (PYHKIUH

127 IIpousBonHbie 31eMeHTapHLIX (hYHKIUH

y

128 [Ipou3BogHast CyMMBI, TPOU3BEICHNUS,
YaCTHOTO M KOMITO3UIIUU (DYHKITUI

129 [IpousBoaHast CyMMBI, TPOU3BEICHNUS,
YaCTHOTO M KOMITO3UIIUU (hYHKITUI

130 [IpousBoaHast CyMMBbl, TPOU3BEICHNUS,
YaCTHOTO U KOMITO3ULIUU (YHKIUI

131 KonTtponbnas padora: "IIponsBogHas"

132 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIIHS




3HaHui: "YpaBHeHU"

133 HOBTO?G}:II/IG, 060611"16H1/Ie, CHCTEMAaTH3allHs 1 0 0
3HaHuM: "OyHKINN

134 Hrorosas koHTposbHas paboTa 1 0

135 HToroBast KOHTpoOJIbHAs paboTa 1 0

136 HOBTOPGHI/IG, 0000I11IcHIE, CHCTEMATH3AIIH 1 0 0
3HaHU

OBIIEE KOJIMYECTBO YACOB I1O0 136 10 12

[NPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI JJI51 YYEHUKA

1.

C.M. Huxonsckuit, M.K. Tlotanos, u apyrue «AnreOpa u Hauajga MaTeMaTHYECKOro
ananu3a, 10 kimaccy, 6a30BbIl 1 TpodrtbHBIN ypoBHHU. [IpocBemenue, 2014r.

M.K. Iloranos, A.B. [lleBkuH «Anredpa u Hauana MaTeMaTH4ecKoro axanusa, 10
KJIacc» — quaakTrudeckue marepuaisl, [Ipocsemienue, 2014r.

METOANUYECKHUE MATEPHAJIBI VIS YYUTEJIA

EI'> Maremaruka. Tunossie TecToBbie 3ananust; mox pea. A.JI. Cemenona, .B.
SAmenko. — M.: U3gatenbetBo «Ox3ameny, 2011.. (Cepust «kEI'D .TumoBsie TeCTOBBIC
3aJaHUs)

EI'D . Marematuka. TunoBeie 3amganus ; nox pea. A.JI. Cemenosa, 1.B. SAmenko. — M.:
N3parenbctBO «OK3aMen», . (30 BapuanToB 3aaanuii + 800 3aganuii uactu 2 (C).
OtBetsl u pemienusi. Kpurepuu orieHok. bianku oTBETOB).

Jlanmo, JI.I. EI'D. Martematuka. [IpakTuKyM 1O BBIITOJIHEHHIO TUITOBBIX TECTOBBIX
3amanuii EI'D: yueOHo-MeToauueckoe mocodue / JI.JI. Jlanmo, M.A. ITomoB. — M.:
MzparensctBO «OK3ameny, (Cepust «EI'D.IlpakTuxym»)

Meroanueckre peKoOMeHIaluu K yueOHnkam marematuku st 10-11 kmaccoB, xypHan
«Matemaruka B mkone» Ne2-2005rozq;

Maremaruka. 3agaun M.M. Ckanasu ¢ pemienusimu. Coct. C.M. Mapau, I1.B.
[Honynocuk. — Mu.: u3g. B.M. Ckakys, 1998r.

Tpuronomerpus. U.M. I'ensang, C.M. JIbBoBckuii, A.JI. Toom. M.: MITHMO, 2003r.

Maremaruka. [ToBeiennsiii yposeus EI'D (C1, C3). Tematuueckue TecTbl. Y paBHEHUS,
HepaBeHCTBa, cucteMbl./ moj peaakiuein O.d. JIsicenko, C,FO. KynabyxoBa. — Poctos-
Ha Jlony: Jlernon-M, 2015r.

INUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
https://uchi.ru/

http://stratum.ac.ru/ru/education/

https://www.ismart.org/

https://www.imumk.ru/

https://educont.ru/

https://urok.1c.ru/
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