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1. [losicHuTEIbHAA 3aIMCKA

1.1. Pabouas mporpamma «AinreOpa W Hayajda MaTEeMaTUYECKOro aHanu3ay (yriryOJeHHBIH
YpOBEHB) pa3paboTaHa B COOTBETCTBHHU C ydeOHbIM TutaHoM ['BOY mkombr Ne575 IIpumopckoro
paiiona Cankr-IlerepOypra Ha ocHoBe TpeGoBaHMIT K pe3ynbTaTaM OCBOCHHS MPOrPaMMBbl CPETHETO
obmero oopa3oBanus, B cooTBeTcTBHH ¢ DenepanbHoil pabodeit mporpaMMon 1Mo yueOHOMY MpeIMETy
«AnreOpa 1 Hayalla MAaTEMAaTHYECKOTO aHATTN3a».

1.2. VueGHbIili Kypc «AnreOpa W Havajla MaTeMAaTHYECKOTO aHAIN3a» SIBJISETCS OJHHUM W3
Han0oJiee 3HAYMMBIX B IIpOTrpaMMe CpeaHETo 001Iero 00pa3oBaHus, MOCKOIbKY, C OHOW CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIbHYIO 0a3y JUIs HM3y4YeHHMsS BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C
JIpYrol CTOpPOHBI, (OPMHUPYET JIOrMYecKoe MU aOCTpakTHOE MBIIJICHUE Y4YallluXcsi Ha YpOBHE,
HEOOXOMMOM JUIl OCBOEHHUS MH(OPMATUKHU, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYTHX
TUCIUIUIMH. B pamkax gaHHOro y4eOHOro Kypca ydalluecsl OBJIAJ€BAlOT YHUBEPCAJIbHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOTOpasi (OpMYIHPYET CBOU JOCTHXKEHHSI B MaTeMaTHIeCKOH (hopme.

VY4eOHblii Kypc anreOpbl M Hayal MaTeMaTH4YeCKOro aHajlu3a 3akKjaJblBaeT OCHOBY JIf
YCIICITHOTO OBNAJACHUS 3aKOHAMHU (U3WKH, XUMHUH, OWOJIOTHM, TOHMMAHWS OCHOBHBIX TEHCHIIHA
pa3BUTHUSI SKOHOMHKM U OOIIECTBEHHOM JKHM3HH, II03BOJSIET OPHUEHTUPOBATHCSI B COBPEMEHHBIX
U(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIOJB30BaTh WX I JajbHEHIIero
o0pa3oBaHUsi UM B TMOBCEAHEBHOW >KM3HU. OBnazeHHe aOCTPAKTHBIMU W JIOTUYECKH CTPOTUMU
KOHCTPYKIIUSIMA ~ anreOphl M MAaTeMaTH4YecKOro aHaliu3a pPa3BUBAaeT yMEHHE  HaXOAWTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTUHHOCTH, JAOKA3bIBATH YTBEPKACHUS C MOMOIIBI0 WHIAYKIUH U
paccyxnatb JEAYKTUBHO, HCIOJb30BaTh 000OIIEHHE W KOHKPETU3alMIo, a0CTparupoBaHUE W
aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILLIECHHUE.

B xone nzyuenus yueOHOro Kypca «Anredpa U Hadyaia MaTeMaTHYECKOTO aHAIN3ay ydyalluecs
MOJIy4yalOT HOBBIM  ONBIT pELIEHUS MPHUKIAJHBIX 3a/Jad, CaMOCTOSTENbHOTO MOCTPOCHHUS
MaTEeMAaTHYECKUX MOJENEH peallbHbIX CUTYaIllii, MHTePIIPETAlUU MOTYYCHHBIX PEIICHUN, 3HAKOMSTCS
C IpUMepaMHl MaTeMaTUYECKUX 3aKOHOMEpPHOCTEW B MPUPOJE, HAyKe U UCKYCCTBE, C BBLAAIOIIMMHUCS
MaTEeMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMH.

VYuebHbIli Kypc 00JagacT BOCTUTATEIBHBIM IMOTEHIIMATIOM, KOTOPBIM pean3yeTcsl KaK depes
y4eOHbI MaTepHal, CHocOOCTBYIOUIMHI (HOPMUPOBAHHIO HAYYHOI'O MHPOBO33PEHHS, TaK U uepe3
cnenuduky y4eOHOH [eATelnbHOCTH, TpeOyIouell NpPOAOKUTENbHON KOHIEHTPAlMM BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJYYECHHBIH pe3ysbTar.

B ocHoBe Meronuku oOydeHuss anredpe M HayadaM MaTeMaTH4YeCKOro aHaiu3a JIeKHUT
JeSITeIbHOCTHBIN MIPUHLIUI 00y4eHusI.

B crpykrype ydeOHOro kypca «Aisrebpa M Hadajga MaTeMaTHYECKOrO aHAlM3a» BbIAEIEHBI
CIIEIYIOIINE CO/IePKATeTbHO-METOINYECKUE IMHUN: «Huca u BeraucineHus», « ODyHkuuu u rpa@uxm,
«YpaBHEHUsI U HEpaBEHCTBa», «Hauana marematnueckoro aHanusza», «MHOXecTBa M JIOTHKa». Bce
OCHOBHBIE COJIEP’KATEIbHO-METOANYECKHE JIMHUU U3Y4al0TCs Ha MPOTSDKEHUH JBYX JIeT 00ydeHHs Ha
ypOBHE cpeAHero oobimero oOpa3oBaHHs, €CTECTBEHHO JOMOJHSS JpYyr Jpyra W IOCTENEHHO
HACBINIASICh HOBBIMH TeMaMU W paszaenamu. [laHHBIA y4eOHBIH Kypc SIBISETCS MHTETPATHUBHBIM,
MOCKOJIbKY OOBeAMHSIET B cebe cojaepKaHHe HECKOJbKMX MaTeMaTHYeCKHX TUCIUIUIMH, TaKuX Kak
anredpa, TPUTOHOMETPHS, MATEMATHUYECKU aHaIN3, TEOPUS MHOXKECTB, MaTeMaTH4YeCKas JOTHKa U
npyrue. [1o mepe Toro kak ydamuecst oBiaJieBaoT Bc€ Oosiee IUPOKUM MaTeMaTUYECKUM alnaparom,
y HHUX IIOCJIE0BATEIbHO (POPMUPYETCS M COBEPILEHCTBYETCS yYMEHHE CTPOUTh MaTEeMaTUYECKYIO
MOJIeIb PEeaJbHOM CUTyalluH, IPUMEHSATh 3HAHMS, MOJTYYEHHbIE IPU U3Y4YE€HUU yuyeOHOro Kypca, AJis
peIIeHHs] CAaMOCTOSATENILHO CPOPMYIUPOBAHHONW MaTeMaTUYECKOM 3a[auu, a 3aTeM HHTEPIPETUPOBATh
CBOM OTBeET.

CopepxarenpHO-MeTONUYECKasT JTHHUS «Yucaa ¥ BBIYUCICHUS» 3aBepiiaeT (HOpMHUpOBAHHE
HABBIKOB HCIIOJIb30BAaHUS JIEHCTBUTENBHBIX 4YHCEN, KOTOpOe ObLIO HA4aTO Ha YpPOBHE OCHOBHOIO
obmero obpazoBanusi. Ha ypoBHe cpemHero oOrmiero oOpa3oBaHHs 0cO00€ BHUMAHHE YIEISICTCS
(GOpMUPOBAHHIO HABHIKOB pAllMOHAJIbHBIX BBIUMCICHHM, BKIIOYAIOMIMX B ce0s HCIOJIb30BaHUE
pa3TUYHBIX (POPM 3aIUCH YKCIIA, YMEHHE JIENaTh MPUKUIKY, BEIIOTHATH TPUOIKEHHBIC BRIYHCICHUS,
OLICHUBATh YHUCJIOBbIE BBIpaKEHUS, pPabOTaTh € MaTEMaTHYECKMMM KOHCTaHTamMH. MHO)KecTBa
HATYpaJIbHBIX, LEJNbIX, PAIMOHANBHBIX U JICHCTBUTENBHBIX YHCEN JOMOJHSIOTCS MHOXECTBOM
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KOMIUIEKCHBIX uucel. B KakIoM U3 3TUX MHOXKECTB pPAacCMAaTPUBAIOTCS CBOMCTBEHHBIE €MY
cneuuduyeckre 3aayd U ONEpalluy: JIEJIEHUE HAalello, ONEPUPOBAHUE OCTAaTKaMU HAa MHOXECTBE
IENIBIX YHUCelNl, OCOObIe CBOMCTBA pPAlMOHAIBHBIX M HPPALMOHAIBHBIX YHUCEN, apudmMeTHueckue
olepanuy, a TAKKEe U3BICYCHHE KOPHSA HATYPAJIIbHOM CTENEHU HAa MHOXECTBE KOMIUICKCHBIX UYHCEIL.
bnarogaps mnocienoBaTeNbHOMY pPacIIMPEHMIO Kpyra HCHOJIb3YEMBIX YHCEI M 3HAKOMCTBY C
BO3MOXHOCTSIMM MX NPUMEHEHUS AJS PELICHUs Pa3INyYHBbIX 3a7ad (pOPMUPYETCs MPEICTaBIECHUE O
€AMHCTBE MAaTEMaTUKU KaK HAayKu M €€ pOJM B IOCTPOCHMM MOJEJEH peaJlbHOr0 MHpa, IIHUPOKO
HCITONIB3YIOTCSI 0000ITICHNE U KOHKPETHU3aITHsI.

JIuausa «YpaBHEHHS U HEPABEHCTBA» pea3yeTcsl Ha MPOTSHKEHUH BCEro 0OY4YeHUsl Ha ypOBHE
cpeanero o0riero o0pa3oBaHus, MOCKOJIBKY B KAXKAOM pazzeine [IporpaMMbl peycMOTPEHO peleHne
COOTBETCTBYIOIIMX 3a1ad. B pesynbrare ydamuecss OBJIANEBAIOT PA3IMYHBIMH METONAMHU PEIICHHUS
palMoHANBHBIX, HPPALMOHAIBHBIX, ITOKA3aTENbHBIX, JIOTAPU(PMUUECKUX U TPUTOHOMETPHUECKUX
YPaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a1ad, colepKaunux napaMmerpsl. [lonydeHHbIE yMEeHMS
IIMPOKO HCHOJB3YIOTCS TMPH HMCCIENOBAaHUM (PYHKIMI C TOMOIIBIO MPOWU3BOAHOM, NMPHU pPELICHUN
NPUKIAJHBIX 3aJa4 M 3a/a4 Ha HAaXOXJAE€HUE HauOOJBIIMX M HAMMEHBIIMX 3HA4YeHUN (YHKIMH.
JlaHHas cofiep KaTeNbHas JIMHUS BKIIIOYAeT B ce0sl TakKe (OPMUPOBAHUE YMEHUN BBIMOIHATH PAcUEThI
no (¢opmyinaMm, npeoOpa3oBaHUS PANUOHAIBHBIX, WPPALHOHAIBHBIX M TPUTOHOMETPUYECKHUX
BBIPOKEHUI, a TakKe BBIPAKEHUH, COJepkKalluX CTerneHH U Jjorapudmsl. braromaps uzyueHUro
asreOpanyeckoro MaTepuana MpoUCXoAUT JallbHEHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPaKTHOTO
MBIIICHHS yJaiuxcs, GOpMUPYIOTCS HABBIKH J€IYKTUBHBIX PacCyKICHUH, pabOThl ¢ CHUMBOJIbHBIMU
(GopmaMu, NpeACTaBIEHUS 3aKOHOMEPHOCTEHl M 3aBUCUMOCTEM B BUJE PABEHCTB M HEPABEHCTB.
Anrebpa mpemiaraer 3((eKTUBHbIE HMHCTPYMEHTBHI JJISi PEIICHHs MPAKTUYECKHX U €CTECTBEHHO-
Hay4yHBIX 3a7ja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUS «DyHKIMU M TpauKH» TECHO TEperieTaeTcss C
JPYTUMH JIMHUSAMH y4eOHOTO Kypca, IOCKOJIBKY B KaKOM-TO CMBbICHIE 3aJaéT IOCIIEJOBaTEIbHOCTh
U3ydyeHus: ~ Mmarepuaia.  VI3ydeHune  CTENEeHHOW,  IOKa3aTeNnbHOW,  Jorapupmuyeckod u
TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOMCTB M IpaMKOB, UCHOJIb30BAaHWE (QYHKUMH U1 PELICHUS
3a1a4 U3 JPYruX y4eOHBIX MPEIMETOB M peallbHOW KHM3HH TECHO CBS3aHO KaK C MaTEeMAaTUYECKUM
aHaJIM30M, TaK M C PELIEHUEM ypaBHEHHUH M HepaBeHCTB. IIpu 3ToM Ooibllloe BHUMAaHUE yIENAeTCs
(GopMHpOBaHHIO YMEHHUsSI BbIpakaTh (HOpMylIamMH 3aBUCHMOCTH MEXIY Ppa3IHMYHBIMU BEIMYUHAMH,
UCCIIEI0BaTh MOJIy4YeHHbIE (DYHKIUH, CTPOUTh UX rpaduku. Marepuan 3ToH coAep KaTebHOM JTMHUN
HalleJICH Ha pa3BUTHE YMEHMI UM HABBIKOB, IIO3BOJIAIOIIMX BBIPAXATh 3aBUCUMOCTH MEXKIY
BETMYMHAMU B pa3IUYHON (opMme: aHamuTH4YeCKOH, Trpaduueckol u cioBecHoW. Ero msydenume
CIIOCOOCTBYET PAa3BUTHIO AJITOPUTMUYECKOTO  MBIIUICHUS, CIHOCOOHOCTM K 0000IIEHUI0 U
KOHKPETH3alluH, HCIIOJIB30BAHNIO AaHAJIOTUH.

CopepxarenpHass nuHMS «Hagama MaTeMaTHUeCKOro aHajau3a» IO03BOJSET CYLIECTBEHHO
paclIMpUTh KPYyT KaKk MaTeMaTUYEeCKHUX, TaK U MPUKIIAJHBIX 33134, JOCTYIHBIX 00y4aroIUMCsl, TaK KaK
y HUX TOSBISETCS BO3MOXXHOCTb CTPOUTH IPaUKH CIIOKHBIX (DYHKIMI, ONpenensTh UX HauOoJbIIne
U HAaUMEHbIINE 3HAYCHMs, BBIUUCIATH IIomamd (Guryp U oOBEMBI Tel, HaXOAUTh CKOPOCTH MU
yCcKOpeHus npoueccoB. JlaHHas cofepxKaTenbHas JUHUS OTKPBIBAET HOBBIE BO3MOXXHOCTHU ITOCTPOEHUS
MaTEMATHYECKUX MOJENECH PEANbHBIX CUTyalluld, I03BOJSET HAXOAUTh HAWIy4lIee pEIICHHE B
IOPUKIAJHBIX, B TOM 4HCJIE COLUUAIBHO-DKOHOMUYECKHMX, 3a7adax. 3HAKOMCTBO C OCHOBaMU
MaTEeMaTUYeCKOr0 aHau3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpMaIbHO-JIOTHYECKOTO |
KpPEaTUBHOT'O MBINUICHUS, (JOPMUPOBAHUIO YMEHUH pacloO3HaBaTh NPOSIBICHUS 3aKOHOB MaTEMaTHKH B
HayKe, TEXHUKE U UCKYCCTBE. Y4Yallluecs y3HAIOT O BBIJAIOIIUXCSA PE3yJIbTaTax, IMOJYYCHHBIX B XOXE
pa3BUTHS MaTEMAaTUKU KaK HAyKd, H 00 UX aBTOpax.

ConeprxaTenbHO-MeTOANYECKAs JIMHUSA «MHOXECTBA U JIOTUKa» BKJIKOYAET B CeOs 3JIEMEHTHI
TEOpPUU MHOXECTB M MATEMaTHMYECKON JIOTUKH. TeOopeTHMKO-MHOKECTBEHHBIE IPEJICTABICHUS
IPOHU3BIBAIOT BECh KypC LIKOJBHOW MAaTEeMAaTUKU U IpeJyUlararoT Haubojee YHUBEPCAJIbHBINA A3BIK,
OOBEIUHSAIOMMNA BCe pa3/enbl MaTeMaTWKH W e€ TPUIOKEHUH, OHHM CBS3BIBAIOT pa3HbIe
MaTEeMAaTHYECKAE AWCLMIUIMHBI U HMX NPUIOKEHHS B €IUHOE Lenoe. BakHO naTh BO3MOXKHOCTB
oOyyaromemMycss TOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIH S3BbIK COBPEMEHHON MaTeMaTHKH U
HCIIOJIb30BaTh €r0 JJIA BBIPAKEHUSA CBOMX MbICIEH. J[pyruM BaKHBIM IIPU3HAKOM MAaTEMAaTHKH Kak
HAYKU CJeyeT MpHU3HaTh CBOMCTBEHHYIO €l CTPOroCTh OOOCHOBAHUU U CIIEJOBAHUE OIpPENCIEHHBIM

3



IpaBWJIaM TOCTPOCHUS JOKAa3aTEeNbCTB. 3HAKOMCTBO C DJIEMEHTAMH MAaTEMaTHYEeCKOW JIOTUKH
CIOCOOCTBYET PAa3BHTHIO JIOTHYECKOTO MBIIUICHHS YYalIUXCs, TO3BOJSIET WM CTPOWTH CBOM
paccyXJIeHHs Ha OCHOBE JIOTHYECKHUX MPaBUIl, JOPMHUPYET HABBIKA KPUTHIECKOTO MBIIIIICHHSI.

B yuebHOM Kypce «Anrebpa M Havajga MaTeMaTHYECKOTO aHAN3a» MPHCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJAEIUPOBAHUS, KOTOPHIE MPHU3BaHBI CIOCOOCTBOBATh (POPMHPOBAHUIO HABBHIKOB
MIOCTPOCHHST MOJICJICH pealbHBIX CHUTYallui, MCCIEIOBAHUS ITHX MOJENEH C IOMOIIbIO armapara
anreOpbl ¥ MAaTEeMAaTUYECKOTO aHallM3a, MHTEPIpETAIlNi TOTYyYSHHBIX Pe3yiIbTaToB. Takue 3alaHus
BIUIETEHBI B KaXIbI M3 Pa3JesioB MPOTPaMMbl, TIOCKOJIbKY BECh MaTepuai y4eOHOro Kypca IHUPOKO
UCTIONB3YEeTCS ISl PEUICHUs TMPHUKIAIHBIX 3amad. [Ipw pemeHuM peanbHBIX MPAKTHYECKHX 3a1ad
yyamecs pa3BUBalOT HAOIIOAATENTLHOCTh, YMEHUE HAXOIWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCS,
WCIIOJIB30BaTh  aHAJIOTHIO, 0000mAaTh W KOHKPETHU3UPOBATh TMpoliemy. JlesSTeNnbHOCTh 1O
(GhOpMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a7a4 OpraHU3yeTCs B MIPOIECCe U3YUCHUS BCEX TEM
y4aeOHOr0 Kypca «Ayredpa v Havajga MaTeMaTHYECKOTO aHATN3ay.

1.3. Ha usyuenne npeamera «Anrebpa U Hadajga MAaTeMaTUYECKOTO aHAN3a» OTBOAMUTCS 272
Jaca:

- 10 xnacc - 136 yacoB (34 yueOHbIC HeeIH);
- 11 knacc - 136 gyacoB (34 yueOHbIC HEZIEIH ).

1.4. Texkymmii KOHTPOIIb U MMPOMEKYTOUYHAS ATTECTAIUS 110 y4eOHOMY MPEAMETY MIPOBOIITCS B
coorBercTBUM ¢ «[lomoxkeHnem o Qopmax, NEPUOANIHOCTH, TOPSIKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTAUN YUAITIXCS».

2. IInanupyemsblie 00pa3zoBaTe/ibHbIC Pe3y/JbTaThl

JINYHOCTHBIE Pe3yJabTAThI

1) rpakIaHCKOro BOCIIMTAHUS
- chOpMHUPOBAHHOCTH TPAKIAHCKOW TO3HMIIMM YYAIlIerocss KaK aKTUBHOTO M OTBETCTBEHHOTO YIICHA
poccuiickoro o011ecTBa, MPEJACTaBIEHNE O MATEMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBJICHUH, MpOLEAyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCH U APYroe), YMEHHE
B3aMMOJICHCTBOBATH C COLIMAIBLHBIMU HHCTUTYTaMH B COOTBETCTBUHU € UX (QYHKIUSMU U Ha3HAUECHUEM;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:
- c(hOopMUPOBAHHOCTh POCCHMCKON TPaKTAHCKOW HIEHTUYHOCTH, YBAaXEHUS K TMPOLNUIOMY |
HACTOAILIEMY POCCUKWCKON MAaTEMAaTHUKH, LEHHOCTHOE OTHOLICHHE K JOCTH)KEHUSM POCCUUCKUX
MAaTeMaTUKOB M POCCUMCKONM MAaTEMATHYECKOW IIKOJbI, UCIOJb30BAHUE ATUX JAOCTHKEHUU B APYTUX
HayKaX, TEXHOJIOTHSX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:
- OCO3HaHWE JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MOBEJCHHUS, CBA3aHHOTO C MPAKTUUYECKUM IMPUMEHEHUEM JTOCTHKEHUIN HayKu U
NESTENIbHOCTBIO Y4EHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMYMBOTO OYAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:
- JCTETUYECKOE OTHOIICHHWE K MHUpPY, BKJIIOYAs JCTETUKY MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a/ay, pELICHUI, pacCyKIeHUH, BOCHPUUMYUBOCTH K MaTeMaTUYECKUM acIleKTaM
Pa3TUYHBIX BUJIOB HCKYCCTBA;

5) ¢pu3HUecKOro BOCIIMTAHUS:
- c(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHYECKHUE 3HAHHUS B HHTEpPEcax 3J0pPOBOTO U
Oe3omacHoro obpaza XKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBbIO (340pOBOE MUTAHUE,
cOaaHCUPOBAHHBIM PEKUM 3aHATUN M OTABIXA, PEryisipHas Qu3udeckas aKTUBHOCTB), QU3NUecKoe
COBEpUICHCTBOBAHUE MPH 3aHIATHIX CIOPTUBHO-037]0POBUTEIBHOM NESTEIBHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUS:
- TOTOBHOCTh K TpYyAy, OCO3HaHHE IEHHOCTH TPYyI0Jto0usa, HHTEpecC K pas3audHbIM chepam
npo(hecCHOHANLHOM JIEATEIIBHOCTH, CBS3aHHBIM C MAaTeMaTUKOW U €€ MNPWIOKCHHUSIMH, YMCHHE
COBEPINATh OCO3HAHHBIM BHIOOP Oymyried mpodeccuu U peaqn30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC
IUTAaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMAaTHYECKOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO Ha
HOPOTSKEHUH BCEHM KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTUIO B PEIICHUM MPAKTUYECKUX 3ajad
MaTeMaTHYECKON HAMPaBICHHOCTH;



7) 3K0JIOTHYECKOT0 BOCTIUTAHUS
- c()OPMUPOBAHHOCTH KOJIOTUYECKON KYJIbTYpbl, TOHHUMaHUE BIUSHUS COLHATIbHO-3KOHOMHUYECKHUX
MPOIIECCOB HA COCTOSIHME TMPUPOAHOW W COIMATBHOW Cpebl, OCO3HAHWE TII00ATBLHOTO XapakTepa
9KOJIOTMYECKUX MpoOJIeM, OpUEHTAIMs HAa IPUMEHEHHEe MaTeMaTUUECKUX 3HAHUM Ui peleHus 3a1a4d
B 06HaCTI/I Opr)KaIOH_IeI\/'I CpCabl, INIAHUPOBAHNUEC MOCTYIIKOB U OIICHKH HX BO3MOXKHBIX HOCJIC,Z[CTBI/Iﬁ
JUUISL OKPY>KAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHUS:
- chopMHPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIIECTBEHHOW TIPAKTUKH, TIOHMMAaHUE MaTEeMaTHUYeCKOW HayKu Kak cdepbl UeIoBeYeCKOH
ACATCIIbHOCTH, 3TallOB eé Pa3sBUTUA U 3HAYUMOCTU JIA pAa3BHUTUA HUBUWIM3ALUU, OBJIAACHUC S3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOM KyJIbTypoll Kak CpeIACTBOM IIO3HaHHUS MHpa, TOTOBHOCTH
OCYHICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIBHOCTD MHANBHUAYAJIbHO U B I'PYIIIIC.

MeTtanpeaMeTHbIe pe3yJabTAThI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe el CTBHS

ba3soBble Jlornyeckue 1eMcTBUSA:
- BBISBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKW MAaTEMaTHYECKHMX OOBEKTOB, MOHSTHH,
OTHOWICHUA MEXIY THOHATHAMH, (OPMYIUPOBATH ONpPEICNICHUs] TOHATUH, YCTAaHABIHUBAThH
CYILIECTBEHHBIH MpPHU3HAK KiIaccu(UKAIMKM, OCHOBAaHUSA JUIsi OOOOLICHHS M CpaBHEHHUS, KpPUTEPUU
MIPOBOJIMMOIO aHAJIN34;
- BOCIpUHUMATh, (opMmynupoBaTb U MpeoOpa3oBBIBATh  CYXKICHHS:  YTBEPAUTENbHBIE U
OTpULATCIIbHBIC, CIMHUYHBIC, HACTHBIC 1 O6H_II/I€, YCJIOBHBIC;
- BBIABIIATh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M MPOTUBOpeurs B (haKkTax, JaHHBIX,
HaOJIONCHUSAX W YTBEPXKICHHSX, IpearaTb KPUTEPUM JJs BBIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUUI;
- JACJaTb BBIBOJALI C HUCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W HHAYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKITIOUCHUI IO aHAJIOTHH;
- MPOBOAUTHL CaMOCTOATCIIBHO [JOKa3aTCIbCTBA MATCMATHYCCKUX yTBep)K,Z[GHI/Iﬁ (HpHMBIG nu oT
MPOTUBHOTO0), BBICTpaUBaTh apryMEHTAllMIO0, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
CO6CTB€HHBIG CYKIACHUA U BbIBOJBI,
- BBIOMpaTh CHoOcOo0 pemieHHus y4dyeOHOW 3amavyu (CpaBHMBATh HECKOJIBKO BAapHUAHTOB pEIICHUS,
BBIOMpATh HanOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSITEIBHO BBIZCIICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBareJahLCcKue AeiicTBUA:
- FICTIOJIB30BaTh BOMPOCHI KaK MCCIE0BATEIbCKHI HHCTPYMEHT IO3HAHUs, (POPMYIUPOBATH BOIPOCHI,
buKcupyromuye MNpoTUBOpeUne, MpobieMy, yCTaHABIMBAaTh HCKOMOE H JIaHHOE, (HOpMHUPOBATh
TUIOTE3Y, apr'YMEHTHPOBATH CBOIO ITO3ULIUIO, MHEHUE;
- IPOBOJAUTH CAMOCTOSITEIFHO CIUIAHWPOBAHHBINA SKCIIEPUMEHT, HCCIEAOBAHHUE IO YCTaHOBIEHHUIO
O0COOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBICHUS, IMPOIECCAa, BHIIBICHHUIO 3aBUCUMOCTEH MEXKIY
00BeKTaMu, SIBJICHUSIMH, ITPOLIECCaMU;
- CaMOCTOSITENIBHO (OPMYyITUPOBaThH OOOOIIEHUS H BBIBOJABI 10 pe3yibTaraM MPOBEASHHOTO
HaAOJIO/IEHUs, UCCIEOBaHMs, OLIEHWBATH JIOCTOBEPHOCTh IOJYYEHHBIX pE3YyJIbTaTOB, BHIBOJIOB HU
000011IEeHHI;
- IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE MpoOLEcca, a TaKKe BBIIBUTaTh IMPEANONIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBUAX.

Pabora ¢ undgopmanmeii:
- BBISBJIATH Ne(UIUTH WH()OPMAILIUH, JAHHBIX, HEOOXOIMUMBIX ISl OTBETA HA BOMPOC U IS PEIICHUS
3aJa4u;
- BBIOMpaTh MHPOPMALIMIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3HPOBATh U
MHTEPIPETUPOBATH HHPOPMALIHIO PA3INYHBIX BUIOB U (JOPM MPECTABICHUS;
- CTPYKTYypHUpOBaTh HH(OpMaIuio, MNPEACTaBIATh €€ B pa3luyHbIX (OopMax, HIUIIOCTPUPOBATH
rpauvecKu;
- OLICHUBATh HAJEKHOCTh HH(POPMAITUH 110 CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0umenne:



- BOCIIPHUHHUMATHh U (DOPMYITHPOBATH CYXJACHHUS B COOTBETCTBHH C YCJIOBUSMU U LEISIMH OOIICHUS,
SCHO, TOYHO, TPAMOTHO BBIpa)kKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JAaBaTh
MOSICHEHHUSI 110 XO/1y PEIICHHSI 33/1a4l, KOMMEHTHUPOBATh MOJYUYEHHBIH PE3ybTaT;
- B xo7¢ 00CYXIeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOU TEMBI, MPOOJIEMBI, perracMoit
3a/la4¥, BHICKA3bIBAaTh HJICH, HAIICJICHHBIC HA TOWCK PEIICHHUS, COIMOCTABISATH CBOHM CYXXKICHHUS C
CY)KICHUSIMH JPYIMX YYacCTHMKOB JHaora, OOHApyXHBaTh pa3jiHuMe M CXOJCTBO MO3UIUI, B
KOPPEKTHOH opMe PopMyTupOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;
- TpPEeACTaBIATh Pe3ylbTaThl pEHIeHHUs 3a/ladyd, OKCIEPUMEHTa, MCCIEIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajad IMpe3eHTAlM U ocoOeHHOoCTen
ayJTUTOPHUH.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbI€ 1eCTBUSA

Camoopranu3anus:
- COCTaBJIATH IUJIaH, aJITOPUTM DPELIEHUS 3a/ladyd, BBIOUPATh CIOCO0 perieHusl ¢ y4€TOM HMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIuy.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:
- BJQJE€Th HaBbIKAMHU IO3HABATENbHOM peQIIeKCHH KaK OCO3HAHUS COBEpIIAEMbIX MACUCTBUA U
MBICTTUTENILHBIX TPOIIECCOB, MX PE3YNIbTAaTOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOIIS
mpolecca U pe3yJibTaTa pelieHHsi MaTeMaTH4eCKON 3a1auH;
- IPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEUICHUU 3a/1a4¥, BHOCUTH KOPPEKTUBHI B
NEeSTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OMIMOOK, BBISBJICHHBIX
TPYIHOCTEH;
- OLICHHMBATh COOTBETCTBHE pe3yJbTaTa LENH U YCIOBHUSM, OOBACHATH MPUYUHBI JOCTHKEHUS WU
HEJOCTH)KCHHS PE3y/IbTaTOB JEATEIBHOCTH, HAXOAWTh OMIMOKY, JaBaTh OIICHKY MNPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:
- TIOHMMAaTh U HCIMOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW M MHAUBUAYAJIbHON pabOThI MpHU peIIeHUU
yueOHBIX 3a7ad, NPUHUMATh IIellb COBMECTHOH JI€ATENhHOCTH, IJIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM PalOThI, pacipelesTh BUABI padoT, JOroBapuBaThcs, 00CYXKIaTh MPOLECC U Pe3yNbTaT
paboTbl, 06001I1aTh MHEHHUS HECKOJIBKUX JIIO/ICH;
- Y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCYXIeHUs, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBD» U
WHBIC), BBIMIOJIHATH CBOKO YacCTh pabOThI U KOOPAMHHUPOBATH CBOM NEUCTBUS C JIPYTHMH WICHAMHU
KOMaHJbl, OIEHMBaTh KauyeCTBO CBOEro BKJIaJAa B OOMMI MPOAYKT IO  KPUTEPHSM,
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUSI.

IIpeaMeTHbIE pe3yabTAThI

K xoniy o6ydenust B 10 kjacce y4Jamuiics mogyduT CIEAYIONTUE MPEIMETHBIE PE3yIbTaThl 10
OTIENbHBIM TeMaM (enepanbHOil pabodelt mporpaMMel ydeOHOro Kypca «Anrebpa W Hayana
MaTEMaTUYECKOr0 aHAIIN3an:

Yucna v BBIYUCTICHUSA:
- CBOOOJIHO ONEpUPOBATH MOHATHUSMU: palOHATBHOE YHUCIIO, OECKOHEYHas Mepuoiudeckasi ApoOb,
MPOLICHTHI, UPPALMOHAIBHOE YHUCIIO, MHOXKECTBA PAllMOHANBHBIX U JEHCTBUTEIbHBIX YUCEN, MOAYIb
JIEHCTBUTEIIFHOTO YHCJIA;
- IPUMEHSATH POOH U MPOIEHTHI JIJIS PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpacieil 3HaHUH U
pEaTbHOM KU3HM;
- MPUMEHATh MPUOTKEHHBIC BBHIYUCIICHUS, MPABUIa OKPYTJICHUS, MPUKUIKY U OIEHKY pe3yibTara
BBIUMCIICHHI,
- CcBOOOJIHO OIEpPUPOBATh MOHITHEM: CTEIEHb C IEJIbIM IMOKa3aTeleM, HCIOIb30BaTh MOIXOSIIYIO
dbopMy 3anucu JeHCTBUTENbHBIX YHCEN IS peUIeHUs MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;
- CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETHIECCKHII KOPEHb HATYPaTbHOU CTENICHH;
- CBOOOTHO OTMEpUPOBATH MOHATHEM: CTENEHb C PAllMOHAIILHBIM [TOKa3aTeNeM;
- CBOOOJTHO OTIEpUPOBATH MOHATHIMHE: JIOTAPU(M UKCIa, AECITUYHBIC U HATYpallbHbIE TOTapU(MBL;
- CBOOOTHO OMEpUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOTO apryMEHTa;
- ONEPUPOBATH MOHITUIMH: APKCUHYC, APKKOCUHYC U APKTAHT€HC YUCJIOBOTO ApPIryMEHTA.

6



YpaBHeHUS M HEpaBEHCTBA:
- CBOOOJHO ONEpUPOBAaTh TMOHATHSIMU: TOXIECTBO, YpPAaBHEHUE, HEPABEHCTBO, DPABHOCHUJIbHBIC
YpaBHEHHSI U ypaBHEHUSA-CIICICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;
- IPUMEHATh PA3JIMYHbIE METOAbI PELICHHsS PALMOHAIBHBIX U JIPOOHO-PALIMOHAIBHBIX YpPaBHEHMUH,
INPUMEHATh METOJ] UHTEPBAJIOB JJIS PEIICHUS HEPABCHCTB;
- CBOOOJHO OIEPUPOBATH MOHITUAMHU: MHOTOWIEH OT OJHON INMEPEMEHHOH, MHOTOWIEH C ILEeJIbIMU
K03 puLreHTaMU, KOPHU MHOTOWICHA, IPUMEHSTH JIeJICHHE MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera niist penienus 3aaau;
- CBOOOJHO OIEPUPOBATh MOHATHSAMHU: CHCTEMa JMHEHHBIX YpaBHEHHH, MAaTpHla, ONpPEIETUTENh
MaTpuibl 2X2 U €ro reOMETPUYECKUU CMBICI, HCIOJIb30BATh CBOMCTBA OIpeAeNuTeNs 2 X 2 s
BBIYUCIICHUSI €r0 3HAUYEHUs], IPUMEHSATh ONPEAETUTEIN A PELICHUs CUCTEMbI JINHEHHBIX YpaBHEHUIH,
MOJIEIUPOBATh peallbHbIe CHTYyallUd C TIOMOIIBIO CHCTEMBI JMHEWHBIX YPaBHEHHUH, MCCIEI0BATh
IIOCTPOCHHBIE MOJENHM C IMOMOLIbI0 MATpULl M ONpEeAEIUTENeH, MHTEPNPETHUPOBATh MOTY4YEHHBIN
pe3yibTar;
- UCTIOJIb30BaTh CBOMCTBA ICUCTBUH C KOPHIMU JJIs MPEe0Opa30BaHMs BEIPAKECHUIM;
- BBINOJHATH TPeoOpa30BaHUS YMCIOBBIX BBIPAKEHHUH, COIEPIKALIMX CTENEHU C palMOHAIbHBIM
HoKa3aTeseM;
- UCTIOJIH30BATh CBOWCTBA JIOrapu(MOB 1 IpeoOpa3oBaHus IOrapu(MUIECKUX BBIPAKCHUIA;
- CBOOOJHO ONEpUpOBaTh MOHITUAMHU: HPPALMOHAIbHbBIE, IOKa3aTeJIbHbIE M JIOrapu(pMUUECKUe
YpaBHEHHsI, HAaXOIUTh WX PEUICHHS C IOMOIIbIO PAaBHOCHUJIBHBIX IE€PEXOJI0B MM OCYIIECTBIISA
MIPOBEPKY KOPHEN;
- IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYEecKHe (HopMyIbl i IpeoOpa3oBaHusl TPUTOHOMETPUUECKUX
BBIPAXKEHUI;
- CBOOOJHO OIEPUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHSTH HEOOXOIUMbIC
(opMyIbl UIsl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUH;
- MOJICIUPOBATh pEAIbHbIE CUTYallMM Ha SI3bIKE anreOpbl, COCTABIATH BBIPAXKECHHUS, YpPaBHEHUS,
HEPaBEHCTBA 10 YCJIOBUIO 33Ja4, UCCIEI0BaTh OCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM amlapara
anreOpsl.

DOyHKUUM U TPpapuKu:
- CBOOOZHO ONEpPHPOBATh MOHATHAMU: (PYHKLUS, CIOCOOBI 3a1aHus (YHKIMH, B3aMMHO OOpaTHBIC
GyHKIMHA, KOMIO3UIUA (PYHKIUH, Tpaduk (GYHKIWMH, BBIOJHITH AJIEMEHTApHBIE MpeoOpa3oBaHM
rpaduKoB QYHKIIUH;
- CBOOOIHO ONEPUPOBATH MOHATUAMU: 00JIACTh ONPENEIEHUS U MHOKECTBO 3HaUCHUN (DYHKIMHU, HYIU
(GyHKLINHY, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;
- CcBOOOJHO ONEpUpPOBAaTh MOHATUAMU: UYETHBIE M HEUETHBIE (QYHKUUH, NEepuoandeckue (yHKIHH,
IPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MUHUMYMBI (YHKUIWH, HauOoibllee u
HalMEHblIee 3HaYeHUe (QyHKIUU Ha IPOMEKYTKE;
- CBOOOZHO ONEpPHPOBATH MOHATUAMU: CTENIEHHAs (DYHKIHMS C HATYpaJbHBIM M IIEJIBIM IOKa3aTeleM,
rpaduk CTeneHHON (QYyHKIMU C HaTypaJlbHBIM U LIEJIBIM [T0Ka3aTeseM, rpaduk KOpHs N-0i CTENeHn Kak
(GyHKIMN 0OpaTHOM CTENEHH C HATYpaIbHBIM MTOKa3aTeleM;
- ONEepHpOBAaTh MOHATUSAMM: JIMHEHHas, KBaJpaTU4yHas U APOOHO-IMHEHHAas (DYHKIUH, BBINOIHAThH
3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOSHHUE UX TPaHKOB;
- cBOOOJIHO ONEpPHPOBATh MOHATHAMMU: MOKa3aTeabHas U Jorapudmudeckas QyHKIHUU, UX CBOMCTBA U
rpaduKu, UCIIOIB30BaTh UX I'paUKHU A7 peIIeHUs ypaBHEHUIH;
- CBOOOJHO OHEpUpOBaTh MOHATUSAMHM: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpENEIeHue
TPUTOHOMETPUUYECKUX (DYHKIIMN YHUCIOBOTO apryMeHTa;
- UCIOJB30BaTh rpaduku (QyHKOHMHM JUIs MCClIeOBaHUS MPOLECCOB M 3aBUCUMOCTEH NPH pEIIEHUU
3aJa4 U3 JAPYruX y4eOHBIX NMPEIMETOB M PeaJIbHOM KHM3HH, BhIpakaTh (OpMysiaMH 3aBUCHUMOCTHU
MEXy BEJIMYMHAMU;

Hayana MmaTeMaTH4eCKOro aHaIn3a:
- cBOOOJIHO ONEpPHPOBATh MOHATUSAMU: apU(pMeTHUecKass U reoMeTpudeckas nporpeccusi, 0eCKOHEYHO
yOBIBalomasi TEeOMETpPHUECKash MpPOrpeccusi, JIMHEHHBIH M SKCIOHEHLUHUANbHBIH pocT, ¢opmyna
CJIO’KHBIX MPOLIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;
- UCTIOJIB30BATh MPOTPECCUH JUTS PEILICHHS PeabHBIX 3aau MPUKIIAIHOTO XapaKTepa;
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- CBOOOTHO OIIepUpPOBaTh MOHSTUSMU: I10CJIEI0BATENBHOCTD, CHOCOOBI 3a/laHus

MOCIIeI0BATENbHOCTEH, MOHOTOHHBIE WM OTPAHUYCHHBIE IOCIEI0BATEIbHOCTH, MOHHMATh OCHOBBI

3apOXKACHUS MATEMaTHYECKOTO aHalTN3a KaK aHalin3a OECKOHEYHO MaJlbIX;

- CBOOOJIHO OTEpUpPOBATh MOHATHAMU: HENMPEPbIBHBIE (PYHKIIMH, TOYKH pa3phiBa rpaduka (QyHKIUH,

aCUMIITOTHI rpaduka GyHKINY;

- cBOOOJHO OMNEepUpOBaTh MOHATHEM: (YHKIIMs, HENpepblBHAsS Ha OTPE3Ke, NMPUMEHSATh CBONCTBA

HETpepbIBHBIX (DYHKIMIA I pelIeHus 3a1ay;

- cBOOOJHO OMNEepHpoBaTh MOHATHUSAMU: IEpBas U BTOpas MPOU3BOJAHBIE (DYHKLIMU, KacaTelbHas K

rpaduky G yHKIHH;

- BBIYMCIIATH MPOM3BOJHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO U KOMIO3MLIMHU JBYX (YHKIIMHA, 3HATH

IIPOU3BOIHBIE JIEMEHTAPHBIX (PYHKINIA;

- UCTIOJIH30BATh T€OMETPUUYECKHM U (PU3UUECKUN CMBICIT MPOU3BOJHOM JJIsl pEILICHHS 3a/1a4.
MHokecTBa M JIOTHKA:

- CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: MHOKECTBO, OTIEpaIly Ha/l MHOXECTBAMHU;

- HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT AJis OMHCAHUS PEAIbHBIX MPOLIECCOB U SIBICHUIA,

IPY PEUICHUH 33124 U3 IPYTUX YUeOHBIX IPEIMETOB,;

- CBOOOJIHO OIEpPUPOBATH MOHATHSAMH: OIpeAeNieHue, TeopeMa, YypaBHEHHE-CIIEJICTBUE, CBOMCTBO

MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCHIIbHBIC YPABHEHHUS M HEPABEHCTBA.

K xoniy o6ydenus B 11 kJjacce ydanuiicss MOJy4YUT CIEAYIOIIME IPEAMETHBIC Pe3yIbTaThl 110
OTIENbHBIM TeMaM ¢eaepaibHOM pabodeil mporpamMmbl ydeOHOro Kypca «Anredpa W Hadajia
MaTEMaTHYECKOI 0 aHaJIN3a»:

Yucia 1 BLIYHCICHHUA:

- CBOOOJHO OINEPHPOBATH MOHATHSAMHU: HATypalbHOE U IIEJIO€ YMCIIO, MHOXKECTBA HATYpPaIbHBIX M
LEJbIX YKCEN, UCIOJIb30BaTh NMpu3Haku aeauMoctu nenbix yuces, HOJl m HOK HarypanbHbIX yucen
JUISL peUIeHus 3ajiay, IPUMEHATh anroput™ EBkinaa;

- CBOOOZHO ONEpPUPOBATH IOHITHEM OCTaTKa IO MOAYJIO, 3alMChIBATh HATypajbHbIE 4YHCIa B
Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

- CBOOOJHO OMNEpUpPOBaTh MOHATHAMU: KOMIUIEKCHOE YMCIO M MHOXKECTBO KOMILJIEKCHBIX YHCEl,
NPECTaBIATh KOMIUIEKCHBIE YHCIIa B areOpandeckod M TPUTOHOMETPHUYECKOW (hopMe, BBINOJIHATH
apu(pMeTHYeCKUe onepaly ¢ HUIMU 1 U300pakaTh HA KOOPANHATHOM MJIOCKOCTH.

YpaBHeHUS M HEpaBEHCTBA:

- CBOOOJHO ONIEpUpPOBaTh MOHATUAMHU: HPPALMOHAIbHbBIE, IOKa3aTelbHbIE M JIorapupMUUECKUe
HEPABEHCTBA, HAXOAUTh UX PEUICHHSI C TOMOLIbI0 PABHOCUIIBHBIX I1EPEXO/I0B;

- OCYILECTBJIATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS;

- cBOOOJIHO OMEpPUPOBATh MOHATHEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO, MPUMEHATH HEOOXOIUMBIE
(opMyIbI UIsl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

- CBOOOJHO OINEPUPOBATH MOHATUAMHU: CHCTEMa W COBOKYINHOCTh YpaBHEHHIl W HEPaBEHCTB,
PaBHOCWIJIBHBIE CHCTEMBI U CHCTEMBI-CIE/ICTBUS, HAXOAUTh PELICHHUS CHCTEMbl U COBOKYIHOCTEH
palnMoHaIBHBIX, HPPAIIMOHATBHBIX, TOKA3aTeIbHBIX U JIOTapU()MUUIECKUX YPaBHEHHUH U HEPABEHCTB;

- pemars  palMOHaIbHbIE,  HppAlMOHAJIbHBbIC,  IOKa3aTelbHbIE,  JIOrapupMHUUecKue U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAINE MOYJIN U TTapaMeTphI;

- TIPUMEHATh TpapUuecKue METOAbI Ul PEIICHUS YpaBHEHMH M HEpaBEHCTB, a TAKXKE 3a1ad C
napamMeTpamu;

- MOJIEIUPOBATh pEAJbHbIE CUTYallMM Ha S3bIKE aureOpbl, COCTABJATh BBIPAXKEHUS, ypaBHEHU,
HEPAaBEHCTBA U HUX CHUCTEMBbl 10 YCJIOBHMIO 3aJaud, MCCIEAOBATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM alapaTa aireopsl, MHTEpPIPETUPOBATh MOTY4YEHHBIN pe3yIbTaT.

DyHKIUH U TPaPUKH:

- CTPOUTH IpaPUKH KOMIO3ULMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIO MCCIIENOBAaHUS U CBOWCTB
KOMITO3UIIUH IBYX (QYHKLUH;
- CTPOUTBH F'€OMETpHUECKUE 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPANHATHOH MJIOCKOCTH;
- CBOOOJTHO OTIEPHPOBATH MOHATUAMHU: TPa)UKU TPUTOHOMETPUUECKUX (PYHKITHIA;
- IPUMEHATh (PYHKIUH U1 MOJCIUPOBAHUS U UCCIIEI0BaHMSl PEATIbHBIX MTPOLIECCOB.
Hayana MmaTeMaTH4eCKOro aHaIn3a:



- UCTIOJIH30BATh MPOU3BOJHYIO JJIS HCCIeIOBaHUs (DYHKIIMA HA MOHOTOHHOCTh M 9KCTPEMYMBI,

- HAXOJUTh HanOoJIbIIee ¥ HAaNMEHbIIIEe 3HAUYCHNS (QYHKIIMN HETIPEPHIBHOM HA OTPE3KE;

- UCTOJIb30BATh MPOU3BOJHYIO JJISI HAXOXKACHUS HAMIYUIIETO PEIICHUS B NMPHUKIATHBIX, B TOM YHUCIIE
COIMAJIbHO-9KOHOMUYECKHUX, 33/1a4ax, Ul ONpPEeTICHNsI CKOPOCTH U YCKOPEHHMS MpoIlecca, 3a1aHHOTO
dopmynoit unm rpadukom;

- CBOOOIHO ONEpPHPOBATH MOHATHSIMHU: TI€PBOOOpa3sHast, ONPENENEHHBIM HMHTETpal, HaXOAUThH
epBOOOPA3HbIE AIIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH HHTErpai rno Gpopmyne Herotona—-JleiiGnumna;

- HAXOJUTh IUIOMIATN TUIOCKUX (DUTYp B 00BEMBI TEJ C TIOMOIIBIO HHTETPAa;

- WMeTh TMPEACTABICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAaHMM Ha MpPUMEpPE COCTABJICHUS
muddepeHInaTbHBIX YpaBHEHU;

- pemaTh MPUKIAHBIE 3a/1a4d, B TOM YHUCIIE COIHATbHO-9KOHOMUYECKOTO M (PH3MUECKOTO XapaKTepa,
CpeACTBaMHU MaTEMaTHYECKOTO aHAIU3a.

3. TemaTHuyeckoe 1 AHHPOBaHHE

10 kiace
N KoJinuecTBo 4acoB Bcero
I /;1 HaunmeHoBaHMe pa3aesioB ¥ TeM NPOrpaMMBbl Beero Kontpoabnsie | IlpakTuueckue
padoThl padoThl
MHOXeCcTBO NEUCTBUTEIBHBIX 4YHCEN. MHOTOUYJICHBL.
1. | PanmonansHble ypaBHEHHS M HepaBeHCTBA. CHCTEMBI 24 1
JIMHEWHBIX YpaBHEHUM
2 Oynknun u rpaduku. CrerneHHass QYHKIUS C TEITBIM 12 1
MOKa3aTeJIeM
3 ApudmeTrnyeckuit KOPEHb n-oit CTEIICHU. 15 1
" | UpparnmoHaibHble ypaBHEHUS
4. | NokasarenpHas GyHKIM. [TokazaTellbHbIC YPaBHEHUS 10 1
5 Jlorapudmudeckas  Qynkuus. Jlorapupmuueckue 18 1
ypaBHEHUS
6. | TpuroHoMeTpHUECKHE BBIPAKECHUSA U YPaBHEHUS 22 1
7. | IlocmenoBaTeIbHOCTH ¥ POTPECCHH 10 1
8. | HenpepriBHbie dyHKIMH. [TponsBoaHas 20 1
9. | IloBTrOpenue, 0000IICHUE, CUCTEMATHU3AINs 3HAHUI 5 2
OO11ee KOJMYECTBO YacoB IO MPOrpaMme 136 10 0
11 knace
N KosamndecTBo 4yacoB Bcero
0 /;1 HaumeHoBaHuUe pa3aenoB U TeM NPOrpaMMbl Beero Kontponbnsie | IIpakTuueckme
padoThI padoThI
1. | HUccneaoBanue GyHKIMH C OMOIIBIO IPOU3BOIHOM 22 1
2. | IlepBooOpa3Hasi ¥ MHTErpal 12 1
3 I'paduku TPUTOHOMETPUYECKHUX (hyHKIHH. 14 1
" | TpuroHOMeTpUYECKHE HEPABESHCTBA
4 UppanmonanbHele, MOKAa3aTeNbHEIC u 24 1
" | morapuMHIECKHE HEPaBCHCTBA
5. | KommuiekcHble uncna 10 1
6. | HatypanbHble u nemnble yncia 10 1
7 Cucremsl palMOHATBHEIX, WppaIMOHATBHBIX 12 1
' | mokazaTenbHbBIX U JOTapruQMUIECKUX YpaBHCHUH
8. | 3amaum ¢ mapameTpaMu 16 1
9. | IloBrOpeHue, 0000IICHUE, CUCTEMATHU3AINs 3HAHUI 16 2
OO11ee KOJMYECTBO YacoB IO MPOrpaMme 136 10 0




4. Copep:xkanune y4eOHOro npeamera

10 kaace
(136 uacoB)

Yuciia 1 BBIYMCTICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE M JCCSATHYHBIC APOOH, TPOIEHTHI, OCCKOHEUHBIC
nepuoanueckue apoou. [lpumenenue apoOel M HPOLEHTOB Ui pEIIeHUs MPUKIATHBIX 3a7ad U3
pa3IMYHBIX OTpaciell 3HaHUW U peaTbHOU KU3HU.

JlelicTBUTENbHBIE YHWCla. PanuoHanpHBIE M MppalMOHANbHBIE 4YHcha. Apudmernueckue
onepaluuu C JCUCTBUTENbHBIMU YHCIaMU. MoIynb [OEUCTBUTEIBHOTO YHCJIA W €ro CBOMCTBA.
[TpubnuxEHHBIC BEIYUCIICHUS, TIPABIIIA OKPYTIICHUS, PUKU]IKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN.

Crenenp ¢ 1enpIM mokasareneM. bunom Hprorona. Mcmonb3oBanume moaxoasiiet (Gopmel
3alUCH ACHUCTBUTEIBHBIX YUCEI ISl PeIICHUS MPAKTUUYECKUX 3aa4 U MPEACTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYPaITbHOM CTETICHH B €T0 CBOMCTRA.

Crenenb ¢ palMOHAJIBHBIM IIOKa3aTeleM W €€ CBOMCTBA, CTENEHb C JCUCTBUTEIHHBIM
MIOKa3aTeJEM.

Jlorapudm uucna. CoiicTa norapudma. JlecaTHuHbIe U HATypalbHbIE JOrapu(MBbI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC H
ApPKTaHIE€HC YHCIIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnmectBa ©  TOXIECTBEHHBIE IpeoOpa3oBaHMsA. Y PaBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCHIIBHBIE YpPAaBHEHMS U ypaBHEHUS-CIIEACTBUs. HepaBeHCTBO, pelleHe HEpaBEHCTBA.

OcCHOBHBIE METOJIBI PEUICHUS IENbIX W JAPOOHO-pAIlOHATBHBIX ypaBHEHUN W HEPABEHCTB.
MHorouieHsl OT OAHON MepeMeHHOM. JlelleHrne MHOrowieHa Ha MHOTOWIEH C OcTaTkoM. Teopema
Bbe3y. Muorounensl ¢ nensiMu kod¢pdunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COJIEPIKANX CTENIEHH U KOPHH.

Uppaumnonansusie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS! UPPALIMOHATBHBIX YPABHEHUH.

[TokaszaTenbHble ypaBHEeHUA. OCHOBHBIE METO/IBI PEIICHHUS I0KA3aTEIbHbBIX YPABHEHUM.

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METObI PELICHUS JIOTApU(PMUIECKUX YPaBHEHUH.

OcHoOBHBIE ~ TpuUroHOMeTpuueckue Qopmynsl. IIpeoOpazoBaHre  TPUTOHOMETPHUUECKUX
BbIpaXEHUM. Perenre TpuroHoMeTpuuecKux ypaBHEHHM.

Pemenne cucrem JMHEHMHBIX YypaBHEHUW. Marpuna CHCTEMBI JIMHEHWHBIX YpPaBHEHMM.
Onpenenuresib MaTpUIlbl 2X2, €r0 T€OMETPUYECKUM CMBICT M CBOMCTBA, BBIYMCIECHHUE €r0 3HAYCHUS,
MPUMEHEHUE OMNpPEACIIUTENS ISl PEIICHUs] CUCTEMbl JUHEHHBIX ypaBHEHMU. PernieHue mpukiagHbix
3a/1a4 C TOMOIIIBIO CUCTEMBI IMHEHHBIX ypaBHEHU. MccnegoBanue moCTpOCHHON MOJENH € TOMOIIBIO
MaTpHL U ONPEACIIUTEIICH.

[TocTtpoeHne MaTeMaTUYECKHX MOJEIEH peaJbHON CHUTyalldd € TOMOIIbIO YPaBHEHUW U
HepaBeHCTB. [IpuMeHeHre ypaBHEHU 1 HEPABEHCTB K PEIICHUI0 MATEeMAaTHYECKUX 3aJad U 3a7a4 U3
pa3IMYHBIX 00JIaCTel HAYKU U PEaTbHOM JKU3HH.

DYyHKUMH U TPapuKu

OyHK1MA, c1ocoOb! 3aaanus GyHkiuu. Bzanmuo oopatueie Gynkiuu. Kommosumus QyHKIuii.
I'padux dpynkuuu. DnemeHTapHble Mpeodpa3zoBaHus rpapuKoB QyHKIHIA.

OO6mactp ompeneneHus W MHOXKECTBO 3HaueHuW ¢yHkumu. Hymu dyaknmm. [TpomexyTku
3HakonocTostHcTBA. UérHele W Heu€rtHble ¢(yHkuuu. [lepuoanyeckne ¢ynkmuu. IIpomexyTku
MOHOTOHHOCTH (YyHKIMH. MakcuMymMbl W MUHUMYMbl QyHkiuu. HauGomnpiiee v HauMmeHbllee
3HaueHUsl (YHKIIUU HA IPOMEKYTKE.

JIluneiinas, xkBampaTU4Has W JIpOOHO-IMHEWHAas (QYHKIHH. DJIEMEHTApHOE HCCIICIOBAaHUE M
MOCTPOCHHE UX TPaPHUKOB.

CrenenHast (QyHKIMS C HaTypaJbHBIM M IENbIM TMoka3areiaem. EE cBoiicTBa u rpaduk.
CpoiicTBa M TpapuK KOpHSI N-Oi CTENEHM Kak (QYHKUUU OOpaTHOM CTENeHH C HaTypaJbHBIM
MIOKa3aTENEM.
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[TokazarenbHast u Jorapupmuueckas (QyHKIMHM, WX CBOMcTBa M rpaduku. Vcnonbp3zoBaHue
rpa¢ukoB PYHKITUHN 11 pEIICHUS] ypaBHCHHU.

TpuronomeTpuyeckasi OKpY»KHOCTb, ONPEAeICHINEe TPUTOHOMETPUIECKIX (DYHKIIUN YHCIOBOTO
apryMeHTa.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEANBbHBIX IpolieccaXx M sBIeHUsX. ['paduku peanbHBIX
3aBUCUMOCTEM.

Hauvana maTeMaTH4eCKOro aHaJmn3a.

IlocnegoBaTensrHOCTH, CIOCOOBI 3aJaHMsA IOCJIENOBaTeNbHOCTEH. MeTon MaTeMaTHYECKOM
WHAYKOMA. MOHOTOHHBIE U OTPAaHWYEHHBIE MOCIEAOBATENIbHOCTH. VICTOpUS BO3HUKHOBEHMS
MaTEeMaTHYECKOTO aHAlIM3a KaK aHalln3a OECKOHEUHO MaJIbIX.

Apudmernueckas U reoMmeTpuueckasi nmporpeccun. beckoneuyHo yObIBaroIas reoMeTpuuecKas
nporpeccusi. Cymma OeckoHEYHO YyOBIBalomiell reoMeTpuueckoi mnporpeccuu. JIuHEHHBIH
AKCIOHEHIMAIBHBIN pocT. Yucno e. @opmyiia CIOKHBIX NPOLEHTOB. Mcnoib30BaHNE MPOrPECCUU IS
pelieHus: pealibHbIX 3324 MPUKIAJHOTO XapaKTepa.

HemnpeprsiBHble (DYHKIIMU ¥ UMX CBOWCTBAa. TOYKM pa3pbiBa. ACUMOTOTH TpauKoB (DyHKITHI.
CpoiicTBa (yHKIMI HENpepbIBHBIX Ha OTpe3Ke. MeToa HWHTEpBalIOB MJISl PEIICHUS HEpPaBEHCTB.
[IpuMeHeHne CBOKMCTB HEMPEPHIBHBIX (DYHKITUH JIJIs1 PEIICHHS 3a/1a4.

IlepBass 1 Bropas npousBoAHble (yHKIHMH. OnpeneneHue, reoMeTpUuecKuil U (U3NIECKUn
CMBICJI POU3BOIHOM. Y paBHEHHE KacaTeIbHOH K TpaduKy G yHKIIHH.

[TpousBoHbIe 3MeMeHTapHbIX (QyHKIWA. [Ipon3BoaHAs CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3HIINH ()YHKITUH.

MHo:xecTBa M JIOTHKA.

MHOX€eCTBO, OIepalu HajJ MHOXKECTBAMHU W UX CBoMcTBa. Jlnarpammel Diniepa—BenHa.
[IpuMeHeHne TeoOpeTUKO-MHOKECTBEHHOI'O anmnapara JJisg OMUCaHUsl peajbHbIX MPOLECCOB U SBJICHUM,
IIPU PEIIeHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOHCTBO MaTEMaTHYeCKOro OOBEKTa, CIEACTBHE, J10Ka3aTeIbCTBO,
PaBHOCHJIBHBIE YPABHEHMUS.

11 knace
(136 uaco)

Yucia v BBIYUCTCHUA

Harypaneusle u nensle uncna. [IpuMeHeHHe NPU3HAKOB JEIUMOCTH LEJIBIX YHCET,
HauOonpmid o0mui nenmurens (mamee — HOJl) m Hammensblnee oOmiee kpatHoe (nanee -HOK),
OCTAaTKOB IO MOJYJIIO, allropuT™Ma EBKIMAA 7151 pelIeHns 3a4a4 B LEIbIX YUCIAX.

KomrnekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpUYECKasi (POPMBI 3aIMUCH KOMITJIEKCHOTO
yncna. Apudmernyeckue onepanuu ¢ KOMIUIEKCHBIMU yuciiaMu. M300pakeHne KOMIUJIEKCHBIX YHCe
Ha KoopauHaTHOM miockoctu. @opmyna Myaspa. KopHu n-oii creneHu M3 KOMIUIEKCHOIO YHUCIA.
[TprMeHeHre KOMIUIEKCHBIX YMCEIN JUIs pelieHus (U3MUecKuX U TeOMETPUUECKUX 3ajau.

YpaBHeHUS M HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPaBHEHHMM M HEpPABEHCTB. PaBHOCHJIBHBIE CHCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEH TPUTOHOMETPUYECKUX YPAaBHCHHUH C TOMOIIBIO TPUTOHOMETPHUYECKOMN
OKPYXHOCTH. PellieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METObI PELICHUS TOKA3aTENbHBIX U JIOrapu(MHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pELICHUS UPPAIIMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEUICHUSI CUCTEM M COBOKYIHOCTEH PALMOHAIBHBIX, WPPALMOHAIBHBIX,
MOKA3aTeNbHBIX U JOTapU(PMHUUECKUX YPABHEHHI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTEMAaTUYECKHUX 3a7ad U 3a]ad
U3 pa3IMuHbIX 00JacTel HAyKH U peasibHOM JKU3HU, HHTEPIIPETALHS TOTYYEHHBIX PE3YJIbTaTOB.

DYyHKUMH U TPapuKU

I'paduk xommosunmm ¢GyHKkumi. ['eomerpudyeckue oOpaspl ypaBHEHHM W HEPABEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.
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Tpuronomerpuueckue GyHKLINHU, UX CBOMCTBA U Tpa(uKH.

I'paduueckne Meroapl pemieHUs ypaBHEHHH W HepaBeHCTB. | padudeckue METOABl PEIICHHS
3a/1a4 ¢ mapamMeTpamH.

Hcnons3oBanne rpadukoB QyHKITUN IJ1s1 KCCIISOBAHUS TPOIECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3HHUKAIOT IPH PEILICHUU 33]a4 U3 APYTUX YUeOHBIX MPEIMETOB U pealbHON KU3HH.

Hauyana maTeMaTH4ecKkoro anajaimnsa

[IpuMeHeHHEe TPOU3BOJHOW K HCCIEIOBAaHHIO (DYHKIMI Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYSHUH HEMPEPHIBHON (DYHKITMM Ha OTPE3KeE.

[IpumeHeHne NMPOU3BOAHOMN AJIsi HAXOXKACHUS HAWYYIIEro pelIeHUs B MPUKIATHBIX 3a]auax,
JUISL OTIPENIEJIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aAaHHOT0 (hopMyIoi nin rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. IlepBoOOpa3HbIE AIEeMEHTAPHBIX
¢ynkuunii. [IpaBuia HaxoXA€HUS TIEPBOOOPA3HBIX.

Huterpan. ['eomeTrpuyeckuii cMbIC MHTErpajia. BeluucieHne onpenes€éHHOro MHTerpasia 1o
¢dopmyne Hetorona—JIeiiOnuma.

[Ipumenenue wuHTErpana g HaXOXKACHUS IUIOLW[aAed IUIOCKUX Guryp u oO0BEMOB
FE€OMETPUYECKUX TEIL.

[Ipumepsr pemennii nuddepeHIManbHBIX ypaBHEHHH. MaTeMaTH4ecKkoe MOIeTupPOBaHUE
peanbHBIX MPOIECCOB C MOMOIIBIO TU(PepeHIINATbHBIX YPAaBHEHUH.
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KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE

110 YYEBHOMY IIPE/IMETY

«AJI'EBPA U HAYAJIA MATEMATHYECKOI' O AHAJIU3A»

10 KJjiIACC
Ne ni/m Tema ypoka Tlxauupye Aata
Masi 1ara npoBeeHus
1. Muoscecmeo oeiicmeumenvuvix uucen. Muozounenwt. Payuonansnsie
ypasnenusn u Hepagercmea. Cucmemul TUHEHHBIX YPAGHEHUIL 24 uaca
1. 1. MHOXECTBO, ONIEPAIMH HAJl MHOYKECTBAMH U WX CBOMCTBA
2. 2. | dmarpammsbl Ditnepa-Benna
3 3 [IpuMeHEeHNE TEOPETHKO-MHOXKECTBEHHOTO ammapara s
pelieHus 3a1a4
4 4 Panyonansupie  umcna. OOBIKHOBEHHBIE U JIECATHYHBIC
JIpoOH, IPOIEHTHI, OECKOHEYHBIE IEPUOANICCKHIE TPOOH
5 5 Panmonaneubie  umcna. OOBIKHOBEHHBIE U JICCATHYHBIC
" | apo6u, npoueHTHl, 6eCKOHEYHBIE IEPUOTUIECKUE JPOOH
6 6 I[Ipumenenue apoOedi W MPOLEHTOB JJIS  PEIICHUS
MIPHUKJIATHBIX 38129
7 7 I[Ipumenenne apoOeli W MPONEHTOB JUIS  PEIICHUS
MIPHUKJIATHBIX 3a/1a4
8 8 JeiicTBuTenbHbIE YKciia. PallioHallbHbIE U UPPAIIMOHAJIbHBIE
ymcna. CTapToBasi TUarHOCTHKA.
9. 9. | ApudmMeTruecKue onepanuu ¢ IeHCTBUTESIbHBIMU YHUCIAMU
10. 10. | Moaynp IeHCTBUTEIBLHOTO YHCIIA M €r0 CBOWCTBA
11 11 [TpubnmkEéHHBIE  BHIYUCIICHUS, NpaBUia  OKpYIJICHN,
MIPUKHUIKA U OLIEHKA PE3yJIbTaTa BRIYUCICHUI
12 12 OCHOBHBIE ~ METO/IBI PeleHHs  LeMbiX | IpoOHO-
paIlMOHAIBHBIX YPAaBHEHUM.
13, 13, OcCHOBHBIE ~ METOABI  PEIICHHS TEIBIX ©  JIpPOOHO-
paIroHANbHBIX HEPABEHCTB.
14, 14, OCHOBHBIE ~ METO/IBI PEMIeHHS  LeMbIX IpoOHO-
paIMOHAIBHBIX YPAaBHEHUH U HEPAaBESHCTB.
15, 15, MHorowieHsl 0T OJJHON MepeMeHHO#. JleneHne MHOro4jieHa
Ha MHOrowieH ¢ octatkoMm. Teopema besy
16. 16. | MHorouseHnsl ¢ nenasiMu Kodddunmentamu. Teopema Buera
17. 17. | Pemenue cucteM JIMHEWHBIX YpaBHEHUI
18. 18. | Pemenue cucteM JIMHEHHBIX YpaBHEHUH
Marpuria cuCTeMBbl JIMHCWHBIX ypaBHEHHH. OmpemenuTeis
19. 19. | maTtpuipl 2X2, ero reOMETPHUYECKHU CMBICI M CBOMCTBA;
BBIYMCJICHHUE €r0 3HAYCHUS
20. 20. Or[pveL[eJmTenL MaTpHIIbl 2%X2, €ro TEOMETPUUECKUN CMBICT U
CBOICTBA; BEIYHCIICHHE €r0 3HAUCHUS
21 21 HpPINiCHCHPI@ ONpENieNnTeNs  ANd  PLICHHS  CHCTEMBI
JUHCHHBIX YpaBHCHHH
29, 29, PeH.IeE{I/IC NPHITAJHBIX 33729 C  MOMOMIBIO  CHCTEMBI
JTUHEHHBIX YpaBHEHHUH
23 23 PeH_Iej{I/IC NPUKIIAZHBIX 33724 € TOMOLIBIO  CHCTEMBI
JUHECHHBIX YpaBHCHHH
o4 o4 Kontponbras padota 1mo Teme «PannoHanbHbBIe YpaBHEHUS U
HepaBeHCTBA. CHCTEMBI INHEHHBIX YPaBHCHHI
2. @ynkyuu u zpaguxu. Cmenennas QyHKyus ¢ yeavim noKasamesnem
12 uacos
o5 1 OyHkys, crnocoObl 3aianust GyHKIUN. B3auMHO 00OpaTHBIC
dyukimn. Komnosunus GyHKImi
26. 2 I'padpux  ¢dyHkumm.  DneMeHTapHblE  NpeoOpa3oBaHUS
rpadukoB QyHKIMH
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27, 3 OO0nacTh OMpeneneHus W MHOXKECTBO 3HAUCHUH (YHKIIWU.
Hymu dyskim. [IpomMexxyTKu 3HaK MMOCTOSTHCTBA

28 4 U&rupie u HeuéTHble (QyHKuuu. [leproamueckue (YHKIUH.
[TpoMexyTKkr MOHOTOHHOCTH (hYHKIIHH

29, 5 MakcuMymbl ¥ MHHUMYMBI ¢yHKIMH. Haubonbinee u
HavMEHbIIlee 3HaYCHUE (PYHKIMU Ha IPOMEKYTKE

30. 6. | JluHelHas, KBaJpaTUYHAsA U IPOOHO-TMHEHHAsS QYHKIIUU

31 7 DneMeHTapHOe MCCICIOBAaHUE U MMOCTPOCHUE TPA(HUKOB ITUX
dbyHKIHI

30 8 DeMeHTapHOe UCCIIeIOBAHNE U TOCTPOCHHE TPadUKOB ITUX
dyHKIHI

33. 9. CreneHs ¢ 11eJIbIM TToKa3areneM. bunom HrroToHa

34. 10. | Crenens ¢ nensiM nokasareneM. bunom Herorona

35 11 CrenieHHass QYHKIHSI ¢ HATYPaJIbHBIM H IIEJIBIM [TOKa3aTeNeM.
Eé& cBoiicTBa u rpaduk

36. 12, Konrtponbnas pabora mo teme «CremenHas QyHkous. EE
CBOWCTBA U TpaduK»

3. Apugpmemuueckuit kopens n-oii cmenenu. Hppayuonanvnsie

ypasHenus 15 uacos

37 1 Appiq)MeaneCKHﬁ KOPEHb HATypalbHOH CTENEHH M €ro
CBOICTBa

38 2 ApI{(bMCTH‘ICCKHﬁ KOpEeHb HATypaJbHOM CTENEHH U €ro
CBOWCTBa

39 3 [IpeoOpa3oBaHusi YHCIOBBIX  BBIPAKEHUH, COAEPIKAIIUX
CTCTICHH

40. 4 IIpeobpazoBanmsi YHCIOBBIX BBIPAKCHHMA, COICPIKALTHAX
KOpHU

a1 5 [IpeoOpa3oBaHuss YHCIOBBIX BBIPAKEHUH, COAEPIKAIIUX
CTCTICHH U KOPHU

42. 6. | UppainuoHaabHble YpaBHEHHS

3 7 UppanmonanbHbie YPABHCHHS. OCHOBHBIE METOJIbI PEIICHHS
UPPAIMOHATBHBIX YPaBHEHUIMA

a4, 8 UppanmonanbHeie YPaBHCHIS. OCHOBHBIE METOJIbI PEIICHUS
UPPaIMOHANBHBIX YPaBHEHUH

45. 9. Penrenns nppanmoHaIbHBIX YpaBHEHUH

16, 10. PaBHOCI/IJ'IEHI:Ie MEPexXopl B PEUICHHA UPPAIMOHAIBHBIX
ypaBHEHUI

47, 11 PaBHOCI/IJII:HLIe nepexoibl B PEIICHHHA HPPAHOHATBHBIX
ypaBHEHUI

48. 12, CpoiictBa u TpapuK KOpHS N-OH CTENEHH KakK (QYHKIUH
00paTHO# cTeNeHN ¢ HATYPaJTbHBIM NIOKa3aTeIeM

49, 13, CpoiicTBa M rpaduk KOpPHSI n-Od CTENEeHH Kak (QYyHKIUH
00paTHOM CTENICHU C HATYPAIBHBIM MIOKa3aTelleM
[IpumeHeHre ypaBHEHWI W HEPABEHCTB [UIS PEIICHUS

50. 14. | maTeMaTHUECKMX 3ajady W 3aAad M3 Pa3IUYHBIX oOiactel
HayKH ¥ peaJIbHOM JKU3HU

51 15, KonuTponbHas padota mo Teme «CBOHCTBa ¥ rpaduK KOPHS n-
oii crenenn. MpparoHaibHbIC YpaBHESHUS

4. IToxazamensnasn yuxyus. IlloxazamenvHole ypagHeHus 10 uacos

52. 1. CremneHp ¢ parmoHABHBIM TOKa3aTeeM U €€ CBOHCTBa

53. 2. CreneHb ¢ IefCTBUTEIbHBIM NIOKA3aTelIeM | e€ CBOMCTBA

54 3 [IpeoOpa3oBanue BBIpaXKCHUN, COJACPIKAIINE CTEIEHb C
paIMOHAIBHBIM IOKa3aTeIeM

55. 4. | IlokazarenbHast QyHKIHMs, €€ CBOMCTBA U rpaduK

56. 5. | Mcnonp3oBanue rpaduika GyHKIIUHU IS PEIICHUS YPaBHCHHM

57. 6. | Ucnonwp3oBanue rpaduka QyHKIUH IS PEIICHUS YPaBHCHHIH

58, 7 [TokazarenbHbIC YPaBHCHNS. OCHOBHBIE METONIbI PEIICHUS
MOKa3aTeNbHBIX YpaBHEHHUN
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59, 8 IMokazaTenbHbIC YPABHEHMUS. OCHOBHBIE METOABI PELICHHUS
HOKA3aTeIbHBIX YPaBHEHUI
IToBTOpenne u cucreMaTH3alys Y4eOHOrO MaTepHana IIo

60. 9. | Teme «IlokazarenbHas ¢dyHKUUMS. [TokazarenbHbIE
ypaBHEHHS

6L 10. Kontponbhas pabora mo Teme «llokaszarenpHas (QyHKITHS.
[TokazaTenpHbIC YpaBHEHHSD

5. locapugpmuueckan pynkyusn. lozapugpmuuecxkue ypasnenus 18 uacos

62. 1. | Jlorapudm uncna. OnpeneneHue jorapupma

63. 2. | Jlorapudm umcaa. CoricTBa jorapudma

64. 3. | Jlorapudm gmcna. CroricTBa jorapudma

65. 4. | lecATHYHBIC M HATYpAJIbHBIE JIOTapUPMBI

66. 5. | JlecsiTHyHbIE U HATYpaJbHBIE JIOTapU(PMEI

67. 6. | IlpeoOpa3zoBaHue BEIpaKEHHUH, COACPIKAIINX JOTapu(MBbI

68. 7. | Ilpeobpa3zoBaHue BRIPAKCHHIA, COJCPIKAIIUX JIOrapU(hMBI

69. 8. | IIpeoOpa3oBaHue BRIPAKEHHUH, COMEPIKAIIMX JIOrapr(MbI

70. 9. | Jlorapudmuueckas GpyHkums, e€ cBOHCTBa U rpaduk

71. 10. | Jlorapudmudeckas GyHKIusl, €€ cBOWCTBA U Tpaduk

72. 11. | Hcnonp3opanue rpaduka GyHKIHUU I PEHICHHUS YPaBHEHUI

73. 12. | Hcnonp3oBanue rpaduka GYHKIHUK I PEHICHHS YPaBHEHUI

74 13 Jlorapudmuaeckue ypaBHeHHsI. OCHOBHBIE METOBI PEIICHU
J0orapupMUICCKUX YpaBHCHHI

75 14, Jlorapudmuueckue ypaBHeHHs1. OCHOBHBIC METOBI PELICHUS
Jorapu(MUIECKUX YpaBHEHHH

76. 15, PaBHOCI/IJII:HLIe HEepexoAbl B PEIICHHH JOTrapu(pMUUECKHUX
ypaBHEHUI

77 16. PaBHOCI/IJ'IEHI:Ie HepexoAbl B PEIICHHU JIOTapUPMUUECKHX
ypaBHEHHUI
[loBTOpeHne W cucTeMaTH3auusi y4eOHOro marepuaia Io

78. 17. | teme «IlokazarenbHas ¢$hyHKUUMS. [TokazarenbHbIE
yYpaBHEHHS»

79, 18, KontponbHas padora mo Teme «Jlorapupmudeckas QyHKITu.
JlorapupmMuveckue ypaBHCHUS»

6. Tpuzonomempuueckue gblparcenus u ypasHeHus 22 uaca

80. 1 CuHyc, KOCHHYC, TAaHIeHC W KOTAQHTCHC YHCIOBOTO
aprymMeHTa

81 5 CuHyC, KOCHHYC, TaHF€HC M KOTaHI'CHC YHCJIOBOTO
aprymMeHTa

82. 3. | ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YHCJIOBOI0 apryMeHTa

83. 4. | ApkcHHYC, apKKOCHHYC M apKTaHTC€HC YHCIIOBOIO apryMeHTa

84 5 Tpuronomerpuueckas OKPY’KHOCTB, ompesieNneHne
TPUTOHOMETPHUYECKUX (PYHKIIMI YHCIOBOTO apryMEHTa

85, 6. TpuroHomerpudeckast OKPY>KHOCTb, orpeaesicHue
TPUTOHOMETPHUYECKUX (PYHKIMI YHCIOBOTO apryMeHTa

86. 7 OCHOBHBIC COOTHOLICHUSI MEXKAY TPUTOHOMETPHUCCKUMH
(GYHKIMSMH OJTHOTO U TOTO JKE apryMEHTa

87. 8. PopMyIIBI CIOKEHHS

388. 9. DopMyJIbl IPUBEICHHS

89. 10. | ®opmyibl IBOHHOIO U TPOWHOTO apryMeHTa

90. 11. | ®opmyIibl MOJOBUHHOTO apryMeHTa

91 12 @opmynel Ui npeoOpa3oBaHUS CYMMBI U Pa3sHOCTH
TPUTOHOMETPHUYECKUX (PYHKIHI

9 13 Dopmysl ISt npeoOpa3oBaHusL HPON3BEICHUS
TPUTOHOMETPHUYECKUX (PYHKIIMI

93. 14. | [IpeoOpa3oBaHHe TPUTOHOMETPUIECKUX BBIPAKEHUH

94, 15, PICHICHI/IC TPUTOHOMETPUUECKUX ypaBHEHUH: COSX = a,
sinx = a
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95. 16. | Pemenue TpUroHOMETPUUECKHX YpaBHEHHH: tgx=a, ctgx=a

96. 17, Pemnienue TpUroHOMETPUYECKUX YpaBHEHUMN, CBOISIIMECS K
anre0pandaecKum

97 18, Pemienne  TPUTOHOMETPHYECKHX  YPAaBHEHHH  METOJOM
Pa3inoKeHUs] HA MHOKUTEIH

98. 19. Pemienue TpuroHomeTpuueckux ypaBHeHUU. IIpumeHeHue
OTPaHUYECHHOCTH TPUTOHOMETPHUYCCKHUX (PYHKIHMH

99. 20. | PenieHue TpUrOHOMETPUYECKUX YPaBHEHHH.
[loBTOpeHne W cucTeMaTH3auusi y4eOHOro Mmarepuana Io

100. 21. | Teme «TpUroHOMETpUYCCKUE BBIPaKCHHUS u
TPUTOHOMETPUYECKUE YPABHEHUS»

101 21 Kontponbnas pabora 1o Teme «TpHroHomerpuieckue
BBIPKEHHSI U TPUTOHOMETPUYECKUE YPaBHEHHSD»

7. Ilocnedosamenvuocmu u npozpeccuu 10 uacos

102, 1 [MocnemoBarenbHOCTH, CHOCO0BI 3aJIaHus
nocyenoBaTebHOCTEH. MeToq MaTeMaTHueCKOM MHIAYKIIUU

103, 5 MOHOTOHHBIE ¥  OrpaHHYCHHBIE IOCJIEAOBATEIBHOCTH.
HcTopus ananmn3a 06CKOHEYHO MaJIbIX

104. 3. | ApudmeTruecKas Iporpeccus

105. 4. I'eomeTpuyeckas nporpeccust

106. 5. BeckoHeyHO yOBIBaOIIAs TEOMETPUYICCKAS TPOTPECCHS

107, 6. CymMmma  OeCKOHEYHO  YOBIBAIOMIEH  T€OMETPHUICCKOM
POTPECCUH

108. 7 JInHeWHbI U SKCOHEeHIMaNbHBIN pocT. Uncno e. dopmyna
CJIO’KHBIX MTPOLICHTOB

109, 8 JIvHeWHbIN 1 3KCTOHEeHIMaNBHBIN pocT. Yucio e. ®opmyna
CJIO’KHBIX ITPOIICHTOB

110. 9 Hcnonp30BaHue Mporpeccuu AJisl PelIeHus] peajbHbIX 3a7ad
NPUKIATHOTO XapakTepa

111, 10, Kontponbnast pabora mo Teme «llociemoBaTenbHOCTH H
POTPECCHH»

8. Henpepuisnvie pynxyuu. Ilpouzsoonasn 20 yacos

112. 1. | HenpepoiBHBIE QYHKIMK M X CBOHCTBA

113. 2. Touka pa3peiBa. AcHMIOTOTHI rpaduKoB HYHKIUH

114, 3. CBoiicTBa (DyHKITHH HEMPEPHIBHBIX HA OTPE3KE

115. 4. CgoiicTBa (DYHKITHH HENPEPHIBHBIX HA OTPE3KE

116. 5. | Meron MHTEpBaIOB 715l pELICHUS] HEPABEHCTB

117. 6. | Merton MHTEpBaJIOB [UIsl PELICHHUs HEPAaBEHCTB

118. 7 [IpuMeHeHrEe CBOMCTB HEMPEPHIBHBIX PYHKINN IS PEIICHUS
3a1a4

119, 8 [IpumeHeHne CBOHCTB HEMIPEPHIBHBIX (DYHKIMN ISl PELICHUS
3a1a4

120, 9 [IpuMeHeHrEe CBOMCTB HEMPEPHIBHBIX PYHKINN IS PEIICHUS
3a1a4

121. 10. | [lepBas u BTOpas mpou3BoAHbIE PYHKIMK

122. 11. | Onpezpenenue, reOMETPUYECKUNA CMBICI POU3BOTHON

123. 12. | Onpexnenenue, pu3nIecKUil CMBICT IPOU3BOTHON

124, 13. | YpaBHeHue KacaTeabHON K rpaduKy QyHKIIUH

125. 14. | YpaBHeHHe KacaTeabHON K rpaduKy QyHKIIUH

126. 15. | [IpousBoaHble 3MeMEHTAPHBIX PyHKIMH

127. 16. | [IpousBoaHbIe 3MeMEHTAPHBIX (PYHKIMH

128. 17. | Ilpou3BojaHas CyMMbI, TPOU3BEACHHS, YACTHOTO.

129. 18. | Ilpou3BojaHas KOMIO3MIUN (QYHKIIHH.

130. 19, [MpousBogHas CyMMBI, TIPOM3BEJCHHS, YaCTHOTO U
KOMITO3UIIMU (PYHKIIHH.

131. 20. | Kontponbnas pabota mo teme «lIponsBognas

9. Iloemopenue, 0606wenue, cucmemamu3zayus 3HAHU 5 uacos
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IToBTOpeHmne, 000OOIIEHME,  CUCTEMAaTH3alUs

3HAHUM.

132. 1.
«YpaBHEHHUS

133, 2 IloBTOperme, 0000mMICHHWE, CHUCTEMaTH3alMs  3HAHHIA:
«DyHKIIN

134. 3. | UroroBast KoHTpOJbHAs paboTa

135. 4. | HroroBas KOHTpOJIbHAs paboTa

136. 5. [ToBTOpeHue, 0000IICHHE, CHCTEMAaTH3AlMsI 3HAHUI

17




KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE
110 YYEBHOMY IIPE/IMETY
«AJITEBPA H HAYA/IA MATEMATHYECKOI'O AHAJTU3A»

11 KJIIACC
Ne ni/m Tema ypoka Taanupye Aara
Mas aara NPOBeICHUA

1. Hccneoosanue hynkyuil ¢ nomouibio RpOu3600HoOu 22 yaca

1. 1. [IpusHaku Bo3pacTaHus U yObIBaHUS QYHKIUI

2 2 [IpuMeHeHHEe MPOU3BOAHON K HCCIEAOBaHUIO (DYHKIIMH Ha
MOHOTOHHOCTh

3 3 [IpumeHeHre MPOU3BOIHON K UCCIEAOBaHUIO (DYHKIWH Ha
MOHOTOHHOCTB

4, 4. Touku 3xkcTpemMyMa HYHKITAN

5 5 [IpumeHeHrEe POU3BOIHON K UCCIEAOBaHUIO (DYHKIWH Ha
IKCTPEMYMBI

6 6 [IpuMeHeHrEe MPOU3BOAHON K HCCIEAOBAaHUIO (DYHKIUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

7 7 HawmGonbiiee u HauMeHbIlee 3HA4YeHUs (QYHKIMH Ha
OTpE3KE

8 8 Haunbonpiree w HauMeHbIee 3Ha4YCHUS (YHKIWHA Ha
OTpE3Ke

9 9 HaxoxneHne HauOONbIIEr0o W HAUMEHBINETO 3HAYCHUS

' HENPEPHIBHOM (PYHKIIMU HA OTPE3KE

10. 10. Haxoxnenvne HanOONBIIEr0o M HAaWMEHBINErO 3HAYCHUS
HENPEpHIBHOM (PYHKIINU HA OTpe3Ke

11. 11. | Bropas npousBonHas. [lonsiTue BeINyKJI0CTH PyHKIMN

12. 12. | locrpoenue rpadukoB QYHKIKH.

13, 13, [IpumeHeHre TPOM3BOAHOMN I HAXOXACHUS HAWITYYIIETO
peleHus B MPUKIAIHBIX 3a1a9ax

14, 14, [IpumeHeHrEe TPOU3BOAHON JIT HAXOXICHUS HAWITYYIIETO
peIICHUs B IPUKJIAIHBIX 337a9ax

15, 15, IIpumeHeHre MPOU3BOAHON ISl OMPENENIEHUs] CKOPOCTU U
YCKOPEHHs mpolieccea, 33IaHHOT0 GopMyJIoH uiu rpadikoM

16. 16. [IpumMeHeHne MPOU3BOIHON Uil ONpEAEIEeHUs] CKOPOCTH U
YCKOpEHUS MpoIiecca, 3aIaHHoro opMyJIoi miv rpa@ukomM

17. 17. | Komnosuius GhyHKIMH

18. 18. | Komno3suiius GhyHKIMH

19, 19, I'eomeTrpuyeckue o0pa3pl ypaBHEHHH Ha KOOPAUHATHON
TUIOCKOCTH

20, 20. I'eomerprdeckne oOpa3bl ypaBHCHHWM Ha KOOPIWHATHOU
TUIOCKOCTH

21 21 [ToBTOpeHME M cucTemaTh3alus y4eOHOTO MaTepualia II0
teme «HcciienoBanre hyHKIMIN ¢ TOMOIILI0 TPOU3BOIHON

29, 29, KontponbHas paborta 1o Teme «MccnmenoBanue GyHKITUH C
MTOMOIIIBIO TIPOU3BOTHON

2. llepsooodpaznas u unmezpan 12 yacos

23. 1. | IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO EPBOOOPA3HBIX

o4, 5 IlepBooOpasupie  asnmeMeHTapHBIX  (QyHKH. IIpaBmira
HaXO0XKJIEHUsI TEPBOOOPA3HBIX

o5 3 ITepBooOpa3ubie  snemeHTapHbIX  GyHKIMA.  [IpaBwma
HAXO0XKJICHUS IEPBOOOPA3HBIX

26. 4. | Hurerpan. ['eoMeTprUyecKuii CMBICT MHTErpaIa

27, 5 BolurciieHre onpenenéHHOro HMHTerpana 1o ¢Gopmyse
Hrrorona-JleiiOHumna

28, 6. Breruncnenue onpenenéHHOro WHTErpaia 1o  (Gopmyse
Hrerorona-JleiGuuia
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HpI/IMeHeHI/IC UHTCTpajia JId HaXO0XICHUA rmomaﬂeﬁ

29. 7.
IUIOCKUX (puryp

30, 8 IlpuMeHeHre WHTETpajiia Il HAXOXICHHS O0O0BEMOB
TEOMETPUYCSCKHX TeI

31. 9. | Ilpumeps! perienuii quddepeHnnanbHbIX ypaBHEHUH

32. 10. | Ilpumepsl periennii auddepeHIMaTbHBIX YpaBHEHUH

33 11 MareMaTrueckoe MOJISIIMPOBAHNE PEalbHBIX MPOIECCOB C
HOMOIIBIO T depeHInaTbHBIX YpaBHEHHI

34 12 KonrtponbHass pabora mo Tteme «llepBooOpasHas u

WHTETpan

3. I'paghuxu mpuzonomempuueckux pynxyuii. Tpuzonomempuueckue

Hepagencmaea 14 uacos
OOnacte  ompeaeneHuss W MHOXKECTBO  3HAYCHUH
35. 1. TPUTOHOMETpHUSCKHX (YHKIHUNA. YeTHOCTh, HEUETHOCTH,

MEPUOIMYHOCTh TPUTOHOMETPHUECKUX (YHKITHIHA

36. 2. CBoiicTBa QyHKIIMH y=COSX U €€ CBOHCTBa

37. 3. CBoiicTBa QyHKIIMH y=sinX U e€ CBOHCTBa

38. 4, CpoiicTBa PYHKIMU Y=tgX U y=CtgX U UX CBOMCTBa

39. 5. OO0paTHBIE TPUTOHOMETPHUYCSCKUE PYHKIIUU

0. 6. Ot0op KOpHEH TPHIOHOMETPHHECKHX ypaBHEHHH C
MIOMOIIBI0 TPUTOHOMETPUYECKOH OKPY>KHOCTH

a1 7 Orbop KopHEH TPUTOHOMETPHYECKIX ypaBHEHUH C
TIOMOIIBI0 TPUTOHOMETPHUIECKON OKPYKHOCTH

4 8 0] PaBHOCHIIBHBIX nepexozax npu peuieHnn
TPUTOHOMETPHUYECKUX YPABHCHUH

43. 9. | PemieHue TpUrOHOMETPUYECKHUX YPAaBHEHUI

44, 10. | PenieHue OpoCTEHIIMX TPUTOHOMETPHYCCKUX HEPABEHCTB

45. 11. | Pemenne TPUTOHOMETPUUECKUX HEPABCHCTB

46. 12. | Pemenue TpUrOHOMETPHUUECKHX HEPABEHCTB
[loBTOpenue u cucremaru3alus y4eOHOTO MaTepHuaia IO

47. 13. | tTeme  «['padpukr  TPUTOHOMETPHUCCKUX  (DYHKIHI.
TpuroHomMeTpryeckre HePaBeHCTBA»
KontponbHas pabora o TeMe «[pacduku

48. 14. | tpuroHomeTpuueckux (¢QyHKuud. TpuroHOMeTpuYecKue

HEPABCHCTBA»

4. Hppauuonansnsle, nokazamenvHole U 102apumuieckue
Hepagencmaea

24 yaca

49.

1.

Pemenns HpOCTefIIHHX IMOKa3aTCJIbHLIX HCPABCHCTB

Pentennst moka3atebHBIX HEPABCHCTB MECTOJOM BBCICHUA

50. 2 BCIIOMOTaTeIbHON EPEMEHHOM

51 3 Pemenus MOKa3aTeNbHBIX HEpaBEHCTB METOI0M
pa3iIoXKeHH HA MHOKHUTEIH

50 4 Pemenus MTOKA3aTEeNbHBIX HEPaBEHCTB METOJIOM
palMoHaIN3auN

53. 5. | Pemenus npocteiimux gorapuMUUECKIX HEPABEHCTB

54 6. Pemenus norapnq)anechHx HEPABCHCTB  MCTOZIOM
BBEJICHHI BCTIOMOTaTeIbHON TIepeMeHHON

55, 7 Pemenust  nmorapudmuueckux ~— HEPAaBEHCTB  METOAOM
pa3inoKeHUs] HA MHOKUTEIIH

56, 8 OcHOBHBIE ~ METOABl  pEIIeHHs  JIOTapUPMHUECKHX
HEPaBEHCTB

57. 9. OCHOBHBIE METOJIBI PEIICHUS HPPAIMOHATLHBIX HEPABECHCTB

58, 10. Pemenne  uppanuoOHaNbHBIX ~ HEPaBEHCTB  METOAOM
JBYKpPaTHOTO BO3BEACHUsI B KBaApaT

59, 11 Pemenwne HPPALMOHATLHBIX HEPABEHCTB METOLOM 3aMEHbI
TIePEeMEHHOM

60. 12 Pemenuss  uppauuMoHANbHBIX ~ HEPaBEHCTB  METOAOM

paImoHAIM3AIIHI
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I'papuueckne  MeToApl  pEUICHUS  WUPPALUOHAIBHBIX

61. 13. 9
ypaBHEHUI

62 14, Fpa@nqecime METO/BI  pEIICHUs]  MPPalHOHATBHBIX
ypaBHEHUI

63. 15, r paqmqecEcHe METOABI  pEIICHHS  TOKa3aTeIbHBIX
ypaBHEHUI

64, 16. I'paduueckre  MeToApl  pEHICHUS  IMOKAa3aTENbHBIX
HEPaBEHCTB

65. 17 r paqmqecEcne METO/BI  PCIICHUS  JIOTAPUPMHUICCKHUX
ypaBHEHUI

66. 18, I'paduyeckue  MeToAbl  peIICHUS  JorapupMUUYECKHX
HEPaBEHCTB

67, 19, r paqmqecEcHe METOABI ~ pEIICHHS  TOKa3aTebHBIX
YpaBHEHHUH.

68. 20. I'paduueckre METOABI pelICHHs] IOKa3aTelbHBIX U
JorapU(PMUICCKUX YPABHCHHUIH

69, 21, I'papuueckie METOABI  pEIICHHS  TMOKAa3aTeAbHBIX U
Jorapu@MHUIECKUX HEPABEHCTB

0. 29 I'paduueckre MeETOABI pelICHHs] IOKa3aTeNbHBIX U
JorapuPMHUIECKUX HEPABECHCTB

71 23, I'papuueckie METOABI  pEIICHHS MOKAa3aTCeAbHBIX U
Jorapu@MHUIECKUX HEPABEHCTB

72, o4, Kontponbnast pabora no Tteme «HppalmoHadbHBIE,

MMOKa3aTCJIbHBIC 1 J'IOI‘apI/I(l)MI/I‘-ICCKI/Ie HCPABCHCTBA»

5. Komnnexcn

vle yucia 10 yacoe

KommiekcHple umcia. Anrebpamdeckas ¢opma 3ammcu

73. 1.
KOMIUIEKCHOTO YHCIIa

74 5 Kommekcneie uncna. Tpuronomerpudeckas opma 3aricu
KOMIUIEKCHOTO YHCIIa

75. 3. ApudmMerndeckne onepanuy ¢ KOMIDICKCHBIMHU YHCTIaMHU

76. 4. ApudmMerndeckne onepanuy ¢ KOMIDICKCHBIMHU YHCTIaMHU

77 5 N300paxeHne KOMIUIEKCHBIX 4YHCENl Ha KOOPIWHATHOMN
TUIOCKOCTH

78, 6. M3obOpakeHre KOMIUICKCHBIX YHCET Ha KOOPIWHATHOM
TUIOCKOCTH

79, 7 ®opmyna Myaspa. Kopau n-oif creneHu n3 KOMIUIEKCHOTO
qyucla

80. 8 ®opmyna Myaspa. KopHu n-o#i cTeneHd U3 KOMIUIEKCHOTO
gucia

81 9 [IpumeHeHNE  KOMIUIGKCHBIX — YHCENl  JUIS  PEIICHUS
(DU3HYECKUX U TEOMETPUYCCKUX 3a/1a4

82. 10. | KonrposasHas padota o TeMe «KOMIUIEKCHBIE YHCITa»

6. Hamypanvnole u yenvte uucna 10 uacos

83. 1. | HatypanbHble U 1emble yucaa

84. 2. JenuMocTh Hareno u e€ CBOMCTBa

85. 3. Jenenue ¢ octaTkoM

386. 4. | IlpuMeHEeHHME TPU3HAKOB JCIIMMOCTH IICJIBIX YHCEI

87, 5 IIpuMeHeHre TPU3HAKOB ACTUMOCTH TenbIX uucer: HOJl u
HOK. B3anmHO npocThie uncia

88. 6. IIpuMenenue npusHaKoB aAeauMocTH 1enbix yucen: HOJM u
HOK. B3anmHO mTpocThIe 9ncia

89, 7 [IpumeHeHre TNPU3HAKOB [JENMMOCTH  IIENBIX  YHCEI:
OCTaTKH 110 MOJTYJTIO

90. 8 [IpumeHeHME TNPU3HAKOB JISIMMOCTH  IICNBIX  YHCEI:
OCTaTKH M0 MOJYJTIO

91. 9 [IpumeHeHre TPU3HAKOB JENUMOCTHA  IIENBIX  YHCE:
anroput™ EBKIMa Juist penieHus 3a/1a4 B IEJIbIX YUCIIaX

92. 10. | KonrpossHas padota mo TeMe «Teopust HeIbIX YUCeIDy
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7. Cucmempl PAUYUOHAIbHBIX, UDPAUUOHA/IbHBIX NOKA3AME/IbHbIX U

J102apumuiecKux ypasHenuil 12 uacos

93, 1 CucreMa W COBOKYITHOCTh ypaBHCHHH. PaBHOCHIBHBIC
CHCTEMBI U CUCTEMBI-CIIC/ICTBUS
OcHOBHBIE METOIBl PELICHHS] CHUCTEM M COBOKYIHOCTEH

94, 2. | palMOHAJIBHBIX YpaBHEHHH. MeToJ MOACTaHOBKH. MeTon
CJIO’KEHWSI U BBIYATAHHUS

95, 3 OcHOBHBIE METOIBI PELICHHS] CHUCTEM M COBOKYIHOCTEH
palMOHATILHBIX ypaBHEHHI. MeTOT ISTICHUSI 1 YMHOXKCHHUSI

9%. 4 OCHOBHBIE METOJIBI PEIICHHS CHCTEM N COBOKYITHOCTEH
UpPALMOHAIBHBIX YPaBHCHUI

97 5 OcCHOBHBIE METOJBI peICHUs CHCTEM X COBOKYITHOCTEH
MOKa3aTeNbHBIX YpaBHEHHUN

98. 6. OCHOBHBIE METOJIBI pelICHHS CHCTEM COBOKYITHOCTEH
HIOKa3aTeJIbHBIX YPaBHCHUI

99. 7 OcHOBHBIE METOIBI PELICHHS CHUCTEM M COBOKYITHOCTEH
JorapupMUIecKuX ypaBHEHUH

100. 8 OCHOBHBIE METOJBI PEIICHHs] CHUCTEM M COBOKYITHOCTEH
JOrapu(pMHUICCKUX YpaBHCHHI
[IpuMeHeHne CUCTEM K PEIICHUIO MaTeMAaTHYECKUX 3a/1ad U

101. 9. | 3amay u3 pa3IMuHBIX 00J1aCTEH HAYKM M PEalbHOM >KU3HH,
WHTEPIPETAIHs] MOTYICHHBIX PE3YIbTATOB
[IpuMeHeHne CUCTEM K PEIICHUI0 MaTeMAaTHYECKUX 3a/1ad U

102. 10. | 3agad W3 pa3NMYHBIX O0JIacTEed HAYKW U pealbHON JKH3HH,
WUHTEPIPETaIHsl MOTYICHHBIX PE3YIbTATOB
[MpuMeHeHNE CHCTEM K PEIICHUIO MaTEMAaTHIECKUX 3aj1ad U

103. 11. | 3agad W3 pa3NuYHBIX O0JIacTed HAYKW U pealbHOW KH3HH,
UHTEPIPETAIHs TTOJyYSHHBIX Pe3yJIbTaTOB
Kontponbaas pabora mo teme «CHCTEMBI pallOHAIBHBIX,

104. 12. | uppalMOHAIBHBIX IMOKA3aTCIbHBIX H JIOTaPUPMHUUCCKUX
ypaBHEHUI»

8. 3adauu c napamempamu 16 uacos

105. 1. PanmioHansHBIC YpaBHEHHS C ITapaMeTpamMu

106. 2. | PannoHanpHBIC HEpABEHCTBA C TApaMeTPaMHu

107. 3. | PaumoHasnpHbIe CUCTEMBI C TApaMeTpaMu

108. 4 HUppanyoHaibHbIe ypaBHEHHS, HEpaBEHCTBA c
napameTpaMu

109. 5. | MppaunoHajibHbIe CHCTEMBI ¢ TapaMeTPaMU

110. 6. | IlokazaTenbHble ypaBHEHHUs, HEPABEHCTBA C apaMeTpaMu

111. 7. | IlokazaTenbHbIE CUCTEMBI C TapaMeTpaMu

112, 8 Jlorapudpmudeckue ypaBHEHHS, HEepaBEeHCTBA c
napamMeTpaMu

113. 9. | Jlorapudmuueckue CHCTEMBI C ITapaMeTpaMu

114. 10. | TpuroHOMeTpHUECKHE YPAaBHEHHS C TapaMeTpaMu

115. 11. | TpuroHOMETpHUECKHE HEPABEHCTBA C apaMeTpaMu

116. 12. | TpuroHoMeTpHUYECKUE CHCTEMBI C IIapaMeTpaMu
IlocTpoeHre W HCCNENOBaHUE MATEMATHYECKHX MOJEIEH

117. 13. | peanbHBIX CHUTyauuid C TOMOILIBIO  ypaBHEHHH C
napaMeTpamu
IlocTpoeHre W HCCNENOBaHUE MATEMATHYECKHX MOJENEH

118. 14. | peanbHBIX CHUTyallMd C TIOMOIILI0O CHCTEM YpPaBHCHHHA C
napaMeTpamu

119, 15, [ToBTOpEeHHe M cUcTeMaTH3alus Y4eOHOro MaTepuaia o
TeMe «3aJIauu ¢ mapaMeTpamm»

120. 16. | KonurpojpHas padoTa 1o TeMe «3aauu ¢ HapaMeTpaMuy

9. Ilogmopenue, 0606wenue, cucmemamuzayusa 3HAHUL 16 uacos

191, 1 [ToBTOpeHmne, 0000UmICHUE, CUCTEMAaTHU3alUs 3HAHUWH:
«YpaBHEHHUS
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[ToBTOpeHmne, 0000mIEHUE, CUCTEMATHU3ALUS

3HAHUU:

122. 2.
«YpaBHEHHUS

123, 3 [ToBTOpeHune, 0000IICHHE, CHUCTEMAaTHU3alUsS  3HAHUK:
«YpasHenust. CucTeMbl ypaBHEHUI»

124, 4 [loBTOpeHmne, 0000UICHUE, CUCTEMAaTHU3alUs 3HAHUH:
«HepaBeHcTBa»

125, 5 [ToBTOpeHune, 0000LICHHE, CUCTEMAaTHU3alMsS  3HAHUM:
«HepaBeHcTBa»

126. 6. [loBTOpeHmne, 0000UICHUE, CUCTEMAaTHU3alUs 3HAHUH:
«HepaBeHcTBay

197, 7 [ToBTOpeHune, 0000IICHHE, CHUCTEMAaTHU3alUs  3HAHUK:
«IIpousBoHas v €€ NPUMEHCHHE)

128. 8 IToBTOpeHue, 0696H16HH€, cUCTeMaTH3alus  3HaHWH:
«[Ipou3BoHas ¥ €€ IPUMEHCHHE)

129, 9 [ToBTOpeHmne, 0000LICHHE, CHUCTEMAaTHU3alMs  3HAHUM:
«IIpousBoHas u €€ NpUMEHCHHEY»

130. 10. [ToBTOpeHmne, 0000UICHUE, CUCTEMAaTHU3alUs 3HAHUWH:
«VHTEerpan u ero IPUMEHCHHE)

131, 11, [ToBTOpeHune, 0000IICHHE, CHUCTEMAaTHU3alUsS  3HAHUK:
«DyHKIIN

132 12 [loBTOpeHmne, 0000IICHUE, CUCTEMAaTHU3alUs 3HAHUH:
«DYHKIIN

133, 13, [ToBTOpeHmne, 0000IICHHE, CHUCTEMAaTHU3alUsS  3HAHUM:
«DyHKIIN

134. 14. | UroroBasi KOHTpOJIbHAs paboTa

135. 15. | HUroroBas KoHTpoJIbHAs paboTa

136. 16. | IloBTOpeHue, 0000IIEHNE, CHCTEMATHU3AlIMs 3HAHUI
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IIpoBepsiemble TPeOOBAHHUS K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTeJbHOM NPOrPaMMbl

10 kiace
Kon . .
DOBEDSIEMOro IIpoBepsieMble MpeaMeTHBIE Pe3yJbTATHI OCBOEHHSI OCHOBHOIl 00pa3oBaTeIbHOI
ponep NMporpaMMbl cpeaHero ooiero 06pa3oBaHus
pe3yJabrara
1 Uwncna 1 BEIYUCICHUS
11 OnepupoBarh MOHATHSMU: PALMOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAs! U
' JecSATUYHAs 1poOb, MPOLEHTHI
19 BoimonHATe apudMeTHUecKue OINepaldd C paldOHANBHBIMA W JCHCTBUTEIbHBIMU
' YyHCcIaMU
13 BoimonuaTe npuOMMKEHHBIE BBIYHMCICHUS, HMCIONB3yS NpaBHia OKpPYIJICHHUS, MAENaTh
' NPUKUAKY U OIICHKY pe3yJIbTaTa BEIYMCIICHUN
OmnepupoBarh NOHATHSAMU: CTENEHb C LIEJIBIM IIOKa3aTeleM, CTaHIapTHas (opMma 3alucu
14 JEHCTBUTEIBHOTO YHCIIA, KOPEHb HATypajlbHOM CTENEHH; HCIIOJIB30BaTh IOIXOMISLIYIO
' ¢opMy 3amucu JEHCTBUTENBHBIX YHCEN U1 PELICHUS NPaKTHUECKUX 3a7ad |
IpEeCTaBIECHUs JaHHBIX
OnepupoBaTh IMOHATUSIMM: CHHYC, KOCHHYC U TaHI€HC IIPOM3BOJIBHOIO YIJIa;
1.5 UCIIOJIB30BaTh 3allCh NPOW3BOJIBHOTO YyIyila 4Yepe3 OOpaTHbIE TPHUTOHOMETPHUUECKHUE
hyHKIIIH
2 VYpaBHeHHS U HEPABEHCTBA
21 OnepupoBaTh NOHATUAMH: TOXKICCTBO, ypaBHEHHE, HEPABEHCTBO, 1IENI0E, PAlOHATIBHOE,
' MppaLMOHANTBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUIECKOE ypaBHEHHUE
29 BoimonHATe  1peoOpa3zoBaHUS — TPUTOHOMETPUYECKMX  BBIPDAXKEHMH M pellaTh
' TPUTOHOMETPUUECKUE YPaBHEHUS
BrimonHaTe npeoOpa3zoBaHusl LEJbIX, PALMOHAIBHBIX U UPPAlMOHATIBHBIX BBIPAKCHUN U
2.3 pelaTh OCHOBHBIC THIIBI LENBIX, PALMOHANBHBIX M HpPpAlMOHAJBHBIX YpPaBHEHUH W
HEPaBEHCTB
24 [IpuMeHTH ypaBHEHHsI U HEPABEHCTBA JJISl PELICHHUsI MaTEMAaTHUECKUX 3a1ad U 3a/1a4 U3
' pa3IUYHBIX 00JIACTEeH HAYKH U pealbHOW JKU3HU
MogenupoBaTh peajbHble CHTyalldM Ha S3bIKE aireOpbl, COCTAaBIATH BBIPAXKECHMS,
2.5 YpaBHEHUs, HEPABEHCTBA IO YCJOBUIO 3ajlaud, UCCIENOBATh IIOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BaHMEM arlnapaTa ajreOpbl
3 OyHKIKMK U rpauKu
31 OnepupoBaTh MOHATHAMHE: (QYHKIHS, CIIOCOOBI 3a1aHus QYyHKIIUH, 001aCTh ONPeaCICHUS
' Y MHO>KECTBO 3HaueHUH QyHKIHH, rpaduK GYHKLIUH, B3AUMHO 0OpaTHbBIEC (YHKLIUH
39 OnepupoBaTh MOHATHSAMU: UYETHOCTh W HEYETHOCTh (YHKUUHM, HYyTH (YHKLIUH,
' IPOMEXKYTKHU 3HAKOIIOCTOSHCTBA
3.3 Ucnonb3oBaTh rpaduk QyHKIKN 11 peIeHUs] ypaBHEHUN
34 Crpouth M 4HMTaTh TpaQuKH JUHEHHOW (YHKUUH, KBAAPATUYHON (YHKLMH, CTCIICHHOM
' (GYHKIMU ¢ TeTBIM OKa3aTeIeM
35 Hcnonb3oBath rpapuku (GYHKIUN A1 UCCICAOBAHUSA IPOLECCOB M 3aBUCHUMOCTEH IpH

peuicHUun 3aaa4 H3 JJpyrux y‘-Ie6HLIX npeaMEeTOB H peaﬂBHOﬁ JKU3HU, BbBIPpAKATH
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(bOpMyJ'IaMI/I 3aBUCUMOCTHU MCXKIY BCINYUHAMU

4 Hayana maremMaTi4eckoro anammsa
a1 OnepupoBaTh MOHATHSIMHU: TOCIEIOBATEIBLHOCTh, apU(METHYECKass W TeOMETPHUCCKas
' MIPOrPECCUH
492 OrnepupoBaTh MOHATHIMA: 0€CKOHEYHO YOBIBAIOIIAS T€OMETPHUICSCKASI IIPOTPECCHUS, CYyMMa
' OecKkoHETHO yOBIBAIOIICH TEOMETPHIECKOM IMTPOTPECCHH
4.3 3aaBaTh OCIEOBATEILHOCTH PA3TUYHBIME CIIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEILHOCTEN M MPOTPECCUI Il PELICHUs] pPealbHbIX
' 3a/1a4 MPUKIATHOTO XapaKkTepa
5 MHoecTBa 1 JIOTHKA
51 OnepupoBaTh NOHATUSMHU: MHOKECTBO, OTICPAIlUH HAJl MHOKECTBAMHU
59 Hcmonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar Jisl ONMCaHMsI pealbHBIX MPOIIECCOB
' U SIBJICHUH, IPU PEIICHUY 33724 U3 APYTUX YUCOHBIX MTPEIMETOB
5.3 OnepupoBaTh NOHATUSMU: ONIPEJICIICHUE, TEOpEMa, CICICTBUE, TOKA3aTEILCTBO
11 kaace
Kon . .
DOBEDSIEMOIO IIpoBepsieMble NpeaMeTHBIE pPe3yJbLTATHI OCBOEHHWsI OCHOBHOW 00pa3oBaTebLHOI
posep NMPOrpaMMBI CpeiHero odmero 00pa3oBaHus
pe3yJjbTaTa
1 Uucrna v BEIYUCICHUS
11 OnepupoBaTh TOHATUSIMHU: HATypajbHOE, II€J0€ YHCIO; UCIHOIb30BaTh MPHU3HAKU
' JIEMMOCTH TEJIBIX YHCEN, Pa3JIOKeHNE YMCiIa Ha TIPOCThIe MHOXKUTENHN ISl PEeLIeHNS 33129
1.2 OmneprpoBaTh MOHATHEM: CTENIEHD C PAIMOHAIBHBIM TIOKa3aTeNIeM
1.3 OneprpoBaTh NOHATUSAMHU: JorapudM Yucia, JeCITHIHBIC U HATYpaIbHBIC JIOTapU()MbI
2 YpaBHEHHUS U HEPABEHCTBA
[IpuMeHAT, CBOMCTBA CTENMEHHW JUIsI TPeoOpa3oBaHUS BBIPAXKCHUH, ONEPHPOBATH
2.1 MOHSTHUSAMU: TI0Ka3aTeIbHOC YypaBHCHWE ¥ HEPABEHCTBO; peEIIaTh OCHOBHBIC THITBI
MMOKA3aTeIbHBIX YPaBHEHUI U HEPABESHCTB
BremmonHsaTe mpeoOpa3zoBaHUS BBIPAKECHHUH, COAEPKAIINX JIorapu(Mbl; ONEpUPOBATH
2.2 MOHSTUSAMU: JOTapu(PMUIECKOE ypaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI
Jorapu()MUYECKUX ypPaBHEHHUHA U HEPABEHCTB
2.3 Haxomutp pemeHus mpocTeimmnx TPUrOHOMETPUIECKIX HEPABEHCTB
24 OneprpoBaTh MOHATHAMU: CHCTEMA JIMHEHHBIX ypaBHEHHWH M €€ pEeIIeHHe; HCIOIb30BaTh
' CUCTEMY JIMHEHHBIX YPAaBHEHU [Tl PEIICHUS MPAKTUICCKUX 33134
25 Haxonute pemeHus MpoCTEHINX CUCTEM U COBOKYITHOCTEH pallMOHAILHBIX YPaBHCHUN U
' HEPaBCHCTB
MonenupoBath peallbHbIC CHTYallud Ha S3BIKE aireOphbl, COCTABISATh BHIPAKCHUS,
2.6 YpaBHEHUS, HEPABECHCTBA M CHUCTEMBI IO YCJIOBHUIO 3aJadd, HCCIEIOBATH MOCTPOCHHBIC
MOJIETIH C UCTIOIB30BAHHUEM arapaTa anreopbl
3 OyHKIKK ¥ rpaduKu
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OHCpI/IpOBaTB MOHATUAMU: TCPpHUOANYICCKAs (bYHKI_[I/I}I, MPOMCIKYTKM MOHOTOHHOCTHU

3.1 (YHKINY, TOYKH SKCTpeMyMa (DYHKIIMH, HAaHOOJbIllee U HAUMEHbIIIee 3HAUCHHUS (PYHKIIUH
Ha TIPOMEKYTKE; MCIIOL30BaTh MX JIJIS KCCeNOBaHYs (PYHKIINY, 3a1aHHON TpaduKOM
OnepupoBaTh  TOHATUSMH:  TpaUKd  [OKa3aTeNbHOH,  Jorapu(MUYecKOd U
3.2 TPUTOHOMETPUYCCKUX (PYHKLHMH; HM300pakaTh MX Ha KOOPAWHATHON IUIOCKOCTH M HC-
MOJIB30BAaTh JIJIS PEIICHUs] ypaBHEHUIH U HEPABEHCTB
33 N300paxkarh Ha KOODJMHATHOW IUIOCKOCTH TpauKd JUHEHHBIX ypaBHCHHNA U
' HCTIOJIb30BaTh UX ISl PEIICHUS CUCTEMbI JTUHEWHBIX YpaBHEHUN

34 Hcnonw3oBath Tpadwku (QyHKIWH IS HCCICIOBaHHS TPOIIECCOB M 3aBUCHUMOCTCH W3
' JPYTUX YICOHBIX TUCITUTUINH
4 Havana maremaTndaeckoro anammsa

41 OmneprpoBaTh MOHATHIMU: HENPpepbIBHAs QYHKIIHS, IPOU3BOIHAS (QYHKIIUH; HCIOJIH30BATh
' TCOMETPHUYCCKUI 1 (PU3HYECKUI CMBICI IPOU3BOIHON JUIS PEIICHUS 3a/1a4

492 HaxomuTh TpOW3BOJHBIE DIIEMEHTApHBIX (DYHKIWH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
' MPOM3BEICHHS, YACTHOTO (DYHKIINH

43 Hcnonp30BaTh TPOM3BOAHYIO I HCCICIOBaHMS (YHKIIMA Ha MOHOTOHHOCTh U
' AKCTPEMYMBI, IPUMEHSTH PE3yJIbTAThl UCCIICIOBAHUS K IIOCTPOCHHUIO IPa)UKOB

44 Hcnonp30BaTh MPOM3BOAHYIO ISl HAXOXKIEHUS HAWIYYIIETO PEIIeHUS B NMPUKIAIHBIX, B
' TOM YHUCJIE€ COMATBHO-3KOHOMHYECKHUX, 3a7a9ax

45 OnepupoBaTh MOHATHUSMHU: IMEPBOOOpA3HAS W WHTETPAN; MMOHHUMATh TECOMETPHUYCCKUU U
' (bm3udecKuit CMBICT HHTETpaJIa

46 HaxonuTh nepBooOpa3Hble IEMEHTAPHBIX (QYHKIMHA, BBIYUCIATH MHTETpai mo (Gopmylie
' Hrrotona — JleiiOHura

47 Pemarp nmpuknagHple 3aa4ud, B TOM YHCIE COIMAIBHO-3KOHOMHUYECKOTO U (PH3UUECKOTO

XapakTepa, Cp€acTBaMu MaTEMaTUYCCKOI'0 aHaIn3a

IIpoBepsiemble 3J1eMeHTHI CO/IePKAHMS

10 kiaace

Kon IIpoBepsieMblii 371€MEHT COACPKAHUA
1 Uwncna 1 BEIYUCICHHS
PammonaneHple  uncna. OOBIKHOBEHHBIE W JCCATHYHBIE ApPOOHM, TMPOLEHTH, OECKOHEYHBIC
11 |mnepuonnueckue Ipobu. Apudmerndeckre onepanuy ¢ paluOHAIBHBIMU YHCIaMH, TPeoOpa3oBaHus
' YUCJIOBBIX BEIpaKeHUU. [IpuMeHeHne MpoOell W MPOIEHTOB MJIsS pEIICHHS MPHUKIAIHBIX 3amad u3
Pa3IMYHBIX OTpaciie 3HAHUW U peallbHON KU3HU
JeiicTBuTenbHble Yncia. PannoHanbHele M HppallMOHAIbHbIC YHCiIa. ApUPMETHUECKUE OTIEPaLuH C
1.2 | meficTBUTENbHBIMH YHcHaMU. [IpHOMKEHHBIC BBIYMCICHHS, INPABHJIA OKPYIJICHUS, NPHUKHAKA H
OILICHKA pe3yJIbTaTa BEIYHACICHUN
Crenenp c¢ wmenbsiM mokazatesieM. CraHpgapTHas QopMa 3amuch  ACHCTBUTENBHOTO — YHCHA.
1.3 | Ucnonp3oBanue momxoxsuiel (GopMbl 3alHUCH IEHCTBUTEIBHBIX YHCEN ISl PEIICHHUS MPAKTUIECKUX
3a/1a4 U IPEICTABJICHUS TaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOW cTeneHd. JledcTBUS ¢ apupMETHUYECKUMH KOPHSIMH

HATypaJbHOW CTEIICHH
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CI/IHYC, KOCHHYC U TAaHI'CHC YUCJIOBOTO apryMCHTA. ApKCI/IHyc, APKKOCHUHYC, apKTAHI'CHC YUCJIIOBOT'O

1.5
aprymeHTa
2 YpaBHeHHS U HEPABEHCTBA
2.1 | ToxxaecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHUS
2.2 | IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BhIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI
2.3 | YpaBHeHue, kopeHb ypaBHeHUs. HepaBeHCTBO, pellicHre HepaBeHCTBA. MeTo1 HHTEPBAJIOB
2.4 | Pemenue nenbix U IpoOHO-pallMOHATLHBIX YPaBHEHUH 1 HEPABCHCTB
2.5 | PemieHue uppalioHaibHbIX YPaBHEHHUH U HEPABEHCTB
2.6 | PemieHrie TPUrOHOMETPUYECKUX YPaBHEHUIH
27 [IpumeHeHre ypaBHEHHUI M HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1ad U 3a7ad U3 Pa3Iu9HbIX
' oOacTeil HAYKU U pealbHOM KU3HU
3 OyHKIKMY U rpauKu
3.1 | ®ynxuus, ciocoOsl 3ananus pyHkuuu. ['paduk Qynkumu. Bzaumuo odpatHbie GpyHKIMN
39 Obnacte ompeneneHus: © MHOXKECTBO 3HaueHU QyHkuuu. Hymm ynxmum. [IpomexyTku 3HaKo-
' MOCTOSTHCTBA. YETHBIC U HEYETHBIC (PYHKIIUN
33 CrenenHas QyHKIMS C HaTypajibHBIM M LIEIbIM IMOKa3aTesneM. EE€ crolicTtBa u rpaduk. CBolicTBa U
' rpauK KOpHs N-0i CTENCHH
34 Tpuronomerpuyeckas OKPYKHOCTb, OMNpEAEICHUE TPUTOHOMETPUYECKUX (QYHKIMHA YHCIOBOTO
' aprymMeHTa
4 Havana maremMaTH4eckoro anammsa
4.1 | IlocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHNs TIOCIEAOBaTeIbHOCTEH. MOHOTOHHBIE TIOCIIEA0BATEIBHOCTH
Apudmernueckass W TEOMETpHUYECKas TMporpeccuu. beckoHedyHO yObIBaromas TreoMeTpHyYecKas
4.2 | nporpeccus. Cymma OSCKOHEYHO YOBIBAIOIICH reoMeTpHUYecKoi mporpeccuu. dopmynna CIOKHBIX
NpOLEHTOB. Mcronp30BaHue MPOTPECCHH IS pEIIeHHs peaIbHbIX 3a/1a4 IPUKIIaJHOTO XapakTepa
5 MHoecTBa ¥ JOTHKa
MHOX€ECTBO, OTlepaItiy HaJl MHOXKecTBaMu. J{narpammel Diinepa — Benna. [IpuMenenne TeopeTHKO-
5.1 | MHOXECTBEHHOTO ammapara JijIs OHCaHUs PEaIbHBIX MPOIIECCOB U SIBIICHUH, PU PEIICHUY 33134 U3
JIPYTHX Y4eOHBIX TIPEIMETOB
5.2 | OnpenencuHue, Teopema, CICACTBHE, 10KA3aTCILCTBO
11 kaace
Kon IIpoBepsieMblii 371€MEHT COAEPKAHUSA
1 Uwncna 1 BEIYUCICHHS
11 HarypanbHbie u nienbie yncina. [Ipu3Haku AeTUMOCTH TEITBIX YHCEIT
1.2 CreneHp ¢ pauroHANBHBIM MTOKa3zaTeneM. CBOWCTBa CTETIEHU
1.3 Jlorapudm grcna. JlecsITHUHBIC U HATypaJIbHbIC JOrapu(MbI
2 YpaBHEeHHS U HEPABEHCTBA
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2.1

[IpeobpazoBanue BIpasKEHUH, COIEPKAIINX JIOTAPUPMBI

2.2 IIpeoGpa3oBanue BEIpaKEHHI, CONEPIKAIINX CTETIEHHU C PAIlMOHALHBIM [TOKa3aTeNeM

2.3 [IpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

24 [loka3zarenbHbIe ypaBHEHUS U HEPABCHCTBA

2.5 JlorapudMuyeckue ypaBHEHUS M HEPABCHCTBA

26 Cucrempl IMHEWHBIX ypaBHCHUU. Pemrenne mpUKIamHBIX 3a71ad ¢ MOMOIIBIO CHCTEMBI JTMHEHHBIX
' ypaBHEHUI

2.7 CucremMbl 1 COBOKYITHOCTH PAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB

o8 IIpumenenne ypaBHEHWH, CUCTEM M HEPAaBEHCTB K PEIICHUIO MaTeMAaTHUYECKWX 3a7ad W 33Jad W3
' pa3MUYHBIX 00JIACTEH HAYKH U pealbHOW JKU3HU
3 OyHKIMY U rpaguKu

31 Oyukuus. Ilepuogudeckne (yskuuu. ITpoMeKyTKH MOHOTOHHOCTH (YHKIHMHA. MaKCHUMyMBI U
' MUHUMYMBI (yHKIMU. Hanbonpiee n HauMeHblee 3HaueHNe (QyHKIUU Ha TIPOMEXYTKE

3.2 Tpuronomerpuyeckue GyHKIUH, UX CBOHCTBA U IPpadUKH

3.3 ITokasarenbHas u torapudmuyeckas GyHKIUN, KX CBOWCTBA U rpaduKu

34 Hcnonb3oBanue rpa@ukoB GYHKIUI 111 peIICHUs] YPaBHEHUH U IMHEHHBIX CUCTEM

35 Ucnonp3oBanue rpadukoB QyHKUIMA IS HCCIEOOBAaHHUS IPOLIECCOB M 3aBUCUMOCTEH, KOTOpHIE
' BO3HMKAIOT NP PEIICHUHU 33/1a4 U3 APYTHX YUCOHBIX IPEIMETOB U PEaIbHOM KU3HU
4 Hayana maremMaTi4eckoro anammsa

4.1 HenpeproiBabie hynkunu. MeToa HHTEPBAJIOB AJIS pEeLICHNsT HEPaBEHCTB

4.2 [IpousBognas pynkunu. ['eomerpudeckuii 1 GU3NUECKUI CMBICI MTPOU3BOIHOM

43 IIpon3BoaHbIe AIeMEHTAPHBIX (GYHKINANA. DOpMYIBI HAXOXKIACHUS TPOU3BOTHOW CYMMBI, TIPOW3-
' BEJICHUS M YaCTHOTO (PYHKIHIA

44 [IpuMeHeHne NPOM3BOAHOW K HCCIEAOBaHHI0O (YHKIMH Ha MOHOTOHHOCTH U DKCTPEMYMBI.
' HaxoxneHne HanOoJbIIero 1 HAMMEHBIIIETO 3HAYCHUST PYHKITUH Ha OTPE3Ke

45 [IpumeneHre POM3BOAHON TSI HAXOXKICHUS HAWITYUIIero pelieHns] B IPUKIAJIHBIX 3a/adax, s
' OTIpeJieNIeHHs CKOPOCTH Ipoliecca, 3aJaHHOT0 (OPMYINOi nin rpapukom

4.6 [lepBooOpaznas. Tabnuma nepBooOpa3HbIX

47 WHTerpan, ero reoMeTpuueckuii W (U3MYECKHM CMBICI. BbluuciieHue WHTErpana mo Qopmyiie

Herorona — JleiiOauna
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IIposepsiembie Ha EI'D no matemaTuke TpeOOBaHUS K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM

Kon
MPOBEPSIEMOT0
TpeOoBaHMS

o0pa3oBaTeJIbHOM MPOrpaMMbl CpeHero 001ero o0pa3oBaHusi

I[IpoBepsieMble TpeGoBaHUS K NpeIMETHBLIM pe3yJabTaTaM OCBOEHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMblI CPeTHEro 001ero 00pa3oBaHusI

Brnagenue MeTomaMu J10Ka3aTenbCTB, aTOPUTMAMK PELICHUS 3a/1a4; YMEeHUe (GopMyIHpoBaTh
U ONEpHUPOBATh TOHATHAMH: OIpEeNeHHE, aKCUOMa, TEOpeMa, CIEICTBUE, CBOMICTBO,
NpPU3HAK, [OKa3aTeIbCTBO, PABHOCWIBbHBIE (OPMYIUPOBKH; MPUMEHITH HX; YyMEHHE
(dhopmynHupoBaTh 00paTHOE W TIPOTUBOIOJIOXHOE YTBEPIKICHUE, NMPHUBOJUTH TPUMEPH U
KOHTPIIPAIMEPHI,  HCTONB30BATh  METOJl MAaTeMAaTHYeCKOW  WHAYKLIWH;  TPOBOIUTH
JIOKa3aTeNbHbIE PACCYKICHUS NpPU PEIICHUN 33/ay, OLIEHWBATh JIOTHYECKYIO MPaBUIBHOCTh
paccyXAeHul; yMEHHE OINEpHpOBAaTh MOHATUAMU: MHOYKECTBO, MOJMHOXECTBO, OINEPALUU
HaJ MHOXKECTBAMH, YyMEHHE HCIIOIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Uit
OTMCaHUsl PeaJbHBIX MPOLIECCOB U SBJICHHUNA W MPU PEIISHUH 3a/1a4, B TOM YHUCIIE U3 APYTUX
yueOHBIX MPEAMETOB; YMEHHUE ONEPUPOBATh MOHATUAMU: rpad, CBA3HBIN rpad, JepeBo, IUKI,
rpad Ha IUIOCKOCTH; YMEHHE 33JlaBaTh M OIUCHIBaTh Tpadbl pa3zIMYHBIMU CIOCO0aMU;
WCIIOJIb30BaTh Tpadbl MpH PENICHAY 33124

YMeHre omnepupoBaTh MOHATHSIMU: HAaTypajbHOE YHCIO, LEIOE YUCIO, CTENECHb C IEIBIM
MoKa3aTeneM, KOpeHb HATypalbHOM CTENeHHW, CTENEHb C pAlHOHAJBHBIM IIOKa3aTesieM,
CTENeHb C JICHCTBUTENHHBIM IIOKA3aTeleM, JIOrapu(M 4YHcia, CHHYC, KOCHHYC M TaHTEHC
MIPOU3BOJIBHOTO YHUCIIA, OCTATOK 10 MOAYIIIO, PAIlMOHANBHOE YUCIIO, HPPANMOHAIFHOE YHCIIO,
MHOXECTBA HATYpaJbHBIX, LEJbIX, PAlUOHANBHBIX, ACUCTBUTENBHBIX 4YHCEN, YyMEHHUE
MCIIOJIB30BaTh MPU3HAKU JEIMMOCTH, HAMMEHBIINI OO JAeIUTeNIb M HaUMEHbIIee o01Iee
KpaTHOe, anropuT™M EBKimma mnpu pemieHuH 3a4ad; 3HAKOMCTBO C  Pa3IMYHBIMHU
MO3UIIMOHHBIMHA CHCTEMaMH CYMCIIEHUS; YMEHHE BBITIONHATH BBIYHMCICHHE 3HAYCHUHA U
npeoOpa3oBaHus BBIPAKCHUH CO CTENEHSAMH M Jiorapu(mamu, mIpeoOpa3oBaHUsl APOOHO-
palMOHANBHBIX BBIPQKEHUH; YMEHHE ONEpUPOBATh MOHATUSMH: IOCIEIOBATEIBHOCTD,
apudMeTHYeCKass MPOTPECCHs, TeoMeTpHUYecKas TMporpeccusi, OECKOHEYHO YObIBaromiast
reOMeTpHYEeCKasi MPOTPEcCHs; YMEHHE 3a/laBaTh IIOCIEN0BATEIHLHOCTH, B TOM YHCIE C
MIOMOIIBIO PEKYPPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATh NOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCa, MOAYJIb M apryMEHT KOMILIEKCHOTO 4YHcia, (opma
3amucy KOMIUIEKCHBIX YHCeNl (TeoMeTpHdYecKas, TPUTOHOMETpHUYecKas WU anreOpamdeckas);
YMETh TIPOHM3BOJHTH apU(PMETUUYCCKUE NEHCTBUS C KOMIUIEKCHBIMH YHWCIIAMH;, MPHBOJUTH
pUMEPHI MCTIONB30BAHUSI KOMIUIEKCHBIX YWCENl; ONEPHPOBATh MOHATHIMU: MaTpuLa 2X2 H
3X3, onpeaenuTeNb MATPHLBI, TEOMETPUUECKUI CMBICI ONIPEACTUTEIS

YMeHue onepupoBaTh TMOHSATHSAME: paIiOHANbHBIE, HWpPpAIOHANbHEIE, MOKa3aTelbHBIE,
CTCTICHHBIC, JIOTapU()PMUYECKUE, TPUTOHOMETPUYCCKUE YPaBHCHHS M HEPABCHCTBA, WX
CUCTEMBI; YMCHHE OIEPUPOBATh MOHITHUSIMHU: TOXKICCTBO, TOXKICCTBEHHOE MpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHI U HEPaBEHCTB, PABHOCWIBHOCTh yYpPaBHEHHIA,
HEPaBEHCTB U CHUCTEM; YMEHHE pellaTh ypaBHEHHS, HEPABEHCTBA M CHCTEMBI C ITOMOIIBIO
pa3UYHBIX MPUEMOB; pEIIaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C MapaMeTpoM;
MPUMEHSTh YpaBHEHUS, HEPABCHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMaTHYECKUX 3a]ad U
3a/1a49 U3 Pa3IUIHBIX 001acTel HAYKW U PEATbHOM JKH3HU

YMeHune onepupoBaTh MOHITUAME: QYHKIHUS, YETHOCTh (DYHKIIUH, TIEPHOJINIHOCTh (DYHKIIHH,
OTPaHUYCHHOCTh (DYHKITUHM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEeMyM (PYHKIIMU, HauOOJbIee U
HaUMCHbIIIEE 3HAYCHUS (YHKIMM Ha TPOMEXYTKE, HENpepbiBHAas (QYHKIWS, aCHMIITOTHI
rpadpuka QYHKIOUH, TiepBass W BTOpas MNPOM3BOJAHAS (YHKIWH, TEOMETPHUYSCKHA U
(hU3MUYECKUH CMBICT TPOM3BOIHOM, IEPBOOOpa3Has, OINPEACIEHHBI HHTErpais;, yMEHHE
HAXOJWTh AaCHMIITOTHl Tpaduka (YHKIMH, YMEHUE BBIYHCISATH MPOU3BOIHBIE CYMMBI,
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MIPOM3BEICHNS, YaCTHOTO M KOMITO3UIIMK (PYHKIWH, HaXOOUTh ypaBHEHHE KacaTelbHOH K
rpa¢uky (GYHKIWMU; YMECHHE HAXOJHWTh TMPOU3BOJHBIC DJEMEHTAPHBIX (YHKIUH;, yMEHUE
UCTIONb30BaTh MPOU3BOJHYIO [UIsl HWCCIICAOBaHUS (PYHKIMH, HAXOAWTH HAWOOJbIIHNE U
HAUMCHBIIIME 3HAYeHUS (YHKIUH;, CTPOUTh Tpad)UKd MHOTOWIECHOB C HCIIOJIH30BAHUEM
anmapata MaTEeMaTH4YeCKOro aHaln3a; TNPUMEHSITh NPOU3BOAHYIO JUISI HAXOXKICHUS
HAWIY4dIIer0 peHmIeHus] B MPHUKIATHBIX, B TOM YHCIE COIMaJbHO-DKOHOMHYECKHX U
(u3uuecknux 3a7adax; HaXOIUTh IUIOMIAMA U OOBEMBI (UTYp C TIOMOINBIO HHTErpaia;
MPHUBOJUTH MPUMEPHl MATEMAaTUYECKOTO MOJISIIMPOBAHUS C MTOMOIIBI0 AudQepeHIInaTbHBIX
YpaBHEHUI

YMeHne onepupoBarh MOHATHUSME: Tpaduk (GyHKIMH, oOpaTHas (QYHKIHS, KOMITO3HIIUS
(hyHKIMH, TUHEHAS QYHKIUSA, KBapaTUIHas QYHKIWS, panuoHaIbHas (YHKITHS, CTeIIEHHAs
(yHKIUS, TPUTOHOMETPUYECKUE (DYHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIUH,
nokaszarenbHas W Jorapupmuueckas (QyHKIMHA; yMEHHE CTPOUTh TrpaduKd H3YYCHHBIX
(yHKIWH, BBHIMONHATH NpeoOpa3oBaHus Tpa@uKoOB (PYHKIUHA, HCIONB30BaTh TpaduKH s
W3YYCHUS MPOIIECCOB U 3aBUCUMOCTEH, MPH PEIICHUH 3a]a4 U3 JAPYTUX YYeOHBIX MPEAMETOB
W 3371a4 M3 PeabHOW >KHM3HM, BBIpaxaTh (OPMyJaMH 3aBHUCHMOCTH MEXIy BEIMYUHAMU,
UCIIOJIb30BaTh CBOMCTBA U IpaduKu GYHKIUE JJIsl pEelIeHUs] ypaBHEHUH, HEPABEHCTB U 33124
¢ IapaMeTpaMu; H300pakaTh Ha KOOPIUHATHOM IJIOCKOCTH MHOKECTBA PELICHHUH YpaBHEHU,
HEPABEHCTB U UX CUCTEM

YMeHue pemrath TeKCTOBBIE 33/1a4l Pa3HbIX THIIOB (B TOM YKCIE HA MIPOIEHTHI, JOJIU U YacTH,
Ha JBI)KEHUE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJIOTH, 3a7a9d U3 00JIACTH YIIPaBICHUS
JUYHBIMH ¥ CEMCHHBIMU (PMHAHCAMH); COCTaBIATh BBIPAKCHUS, YPaBHEHUS, HEPABSHCTBA U
UX CHCTEMBI MO YCJIOBHIO 3a/Jayd, MCCIENOBaTh IOJYYEHHOE pEIIEHHE W OLEHUBATh
MPaBIONOAO0HOCTh PE3yNbTaTOB; YMEHHE MOJAETHPOBATh pEaJbHBIE CHTyallud Ha S3bIKE
MaTEMAaTHKH; COCTABIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI IO yCIOBHIO
3aJaud, MCCIEAOBaTh TMOCTPOCHHBIE MOJENIN C MCIOJBb30BaHUEM ammapara aiureOphl,
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3yIbTaT

YMeHne omnepupoBaTh TMOHATUSIMH: CpejiHee apudMeTHYecKoe, MenuaHa, HauOoIbliee U
HAUMCHBIIIEE 3HAUCHUS, pa3Max, IUCICPCHUs, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
YMCHHE W3BJICKaTh, MHTCPIPETHUPOBATh WH(POPMAIIMIO, TPEACTABICHHYIO B TaOIWIaX, Ha
auarpamMmax, Trpadukax, OTPaKalol[yl0 CBOMCTBAa pEalbHBIX TIPOIECCOB U  SIBICHUM;
NPECTABIATH, HHPOPMAIHIO C TIOMOIIBIO TAOMHIl U JUAarpaMM; HCCIIeI0BATh CTATHCTHUECKUE
JIAaHHBIC, B TOM YHCIEe C NMPUMEHEHUEM TIpaUYecCKUX METOAOB U 3JICKTPOHHBIX CPEICTB;
rpaduyuecku UCCIea0BaTh COBMECTHBIC HAOIIOJCHHS C MOMOIIBIO JUarpaMM PacCEHBaHUS U
JIMHEWHOW perpeccuu

YMeHHe OnepupoBaTh MOHATHAMU: CIYYalHBIA OMBIT U CIydallHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, YMEHHE BBIYHCISATH BEPOSATHOCTH C WCIOIb30BAHHEM TPapUUICCKUX
METOJIOB; TPUMEHSATH (DOPMYIIBI CIOXKCHHS U YMHOXKCHUS BEPOSTHOCTEH, (OPMYyIy IMOIHOM
BeposiTHOocTH, (Gopmyny beprymm, koMmOuHaTopHbIE (GakTel W (GOPMYIBI, OICHUBATH
BEPOATHOCTH PEaNbHBIX COOBITHH; YMEHHE ONEepHUPOBATh MOHATHUSAMU: CIy4aiHas BEITUYMHA,
pacmpeselieHue BEpOSTHOCTEH, MaTeMaTHYECKOE OXUJIAHWE, TUCIICPCUS U CTaHIapTHOS
OTKJIOHCHHE CITy4ailHON BEIMYWHBI, (QYHKIIUU PACIIPEIEICHUS U IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOTO W HOPMAJIBHOTO pAacCIpellelIeHnH; yMEHHWE WCIOIb30BaTh CBOMCTBA
W3YYEHHBIX paclpeAeNeHu ISl PelieH s 3aa9; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJBIINX
YHUCENl, METOJbI BBIOOPOYHBIX HCCIICOBAHUHN; YMEHHE NPUBOJIUTH MPUMEPHI MPOSBICHUSL
3aKOHA OOJNBIIMX YHCENT B MPUPOAHBIX M OOIIECCTBEHHBIX SIBICHUSIX; YMCHHE OIEPUPOBATH
MOHATHSAMHU: COYETAaHHE, TEePEeCTaHOBKA, YWCIO COYETaHWH, YHUCIIO TMEPECTaHOBOK; OMHOM
HeloToHa; yMeHue NpUMEHATh KOMOWHATOPHBIEC (DAaKTBI M PACCYKICHHS JIJIsl PEIICHUS 3a]1ay;
OIICHHUBATh BEPOSTHOCTH pPEAbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJENb U
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3yIbTaT
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YMeHue onepupoBaTh MOHATUAMHU: TOUKA, MPSIMas, TNIOCKOCTh, MTPOCTPAHCTBO, OTPE30K, JIy,
BEJIMYMHA YTJa, TJIOCKUM YToJ, IBYTpaHHBIA Yroj, TPEXTPAHHBIA YroJi, CKpeIUBaIoOIINecs
OpsIMbIe, MApaJICNbHOCTh U MEPHEHAUKYISPHOCTh MNPSIMBIX U IUIOCKOCTEH, Yroid MEXIy
MOPSMBIMH, YTOJI MEXIY IMPSIMOU M IUIOCKOCTBIO, YTOJl MEXKIY MJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JO TIOCKOCTH, PAacCTOSHUE MEXIy MpPSIMBIMH, PACCTOSTHHE MEXAY IUIOCKOCTSIMU;
YMEHHE HCIONB30BaTh MPHU PEUICHUH 3a/ad M3y4deHHbIE (pakThl U TEOPEMBI IUIAHUMETPHUH;
YMCHHE OIICHWBAaTh Pa3Mephl OOBEKTOB OKPYXKAIOIIETO MHUpPA; CTPOUTh MaTEeMaTHYECKUE
MOJCNIA C TMOMOIIBI0O TEOMETPUUYECKUX TOHSITHM M BEJIWYUH, pelIaTh CBA3aHHBIC C HUMHU
MPaKTHYECKUE 3a1a91

10

YMeHne onepupoBaTh TOHATHSMH: ILIONMAAL (GUTYphl, 00BbEM (GUTypBl, MHOTOTPAHHUK,
MPaBWIBHBIA MHOTOTPAaHHHWK, CEUCHWE MHOTOTpaHHHMKA, KyO, Mapayielienunes, Mpu3Ma,
nupaMua, QUrypa U IMOBEPXHOCTh BpallleHUs, IWIMHAP, KOHYC, Imap, cdepa, IUIOIMIATh
cdeppl, TUIOMAAs MOBEPXHOCTH NHPAMHUABI, TPU3MBI, KOHycCa, IMIIMHApA, O00BEM KyoOa,
MPSIMOYTOJIFHOTO  TMapaJuleenuIiesia, NHUPaMUAbl, NpPU3MbI, NWIMHIpPa, KOHyca, IIapa,
pa3BEPTKA MOBEPXHOCTHU, CEUCHUS KOHYCA U IMIUHJpPA, NapaJliCIbHbIE OCH WK OCHOBAHHUIO,
CeueHHe Iapa, IUIOCKOCTb, Kacaromascsi cdepbl, LWINHApA, KOHYCa; YMEHHE CTPOUTH
CeYeHHEe MHOTOTPaHHUKA, N300pakaTb MHOTOTPAHHUKH, (PUTYpPHI M TTOBEPXHOCTH BpaIllEHUS,
WX CEYEHHS, B TOM YHCIIE C TTIOMOIIBIO IEKTPOHHBIX CPEACTB; YMEHHE TPUMEHSITH CBOICTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSATENHHO (POpMYIHPOBAThH ONpeNesIeH s U3ydaeMbIX QUryp,
BBIJIBUTaTh THIIOTE3bI O CBOMCTBAX W MPU3HAKAX FEOMETPUICCKUX (PUryp, 000CHOBBIBATH WU
OTPOBEpPraTh WX, YMEHHE MPOBOJWTH KiacCU(UKAIMIO QUTYp 1O PAa3TUYHBIM MpPU3HAKAM,
BBITIOJTHSTh HEOOXOAMIMBIE TOTIOTHUTENbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh TMOHSATHSAME: JBIKCHHE B TMPOCTPAHCTBE, NMapalIeNbHBIN TepeHocC,
CHMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT, MPeoOpa3oBaHme MOA00MS, TI0T00HBIC
(burypsl; yMeHHE pacro3HaBaTh PaBHbIE W MONOOHBIE (QUTYpPHI, B TOM YHCIE B IPHPO/IE,
UCKYCCTBE, apXHUTEKType; UCIOJIH30BaTh TCOMETPUICCKUE OTHOIICHUS MPH PEIICHUU 3a/1ad;
HAXOJWTh TEOMETPUICCKUE BEIUYMHBI (JITMHA, YTOJI, TUIOMa b, OOBEM) MPHU PEIICHUU 33134
U3 IPYruX Y4eOHBIX MPEIMETOB U U3 PeallbHOM KH3HU; YMEHUE BBIYMCIISTH T€OMETPUICCKHUE
BEJIMYHMHBI (JITMHA, YTOJI, TUIOMIAh, 00BEM, TUIOIAb TOBEPXHOCTH), HCIIOIb3Ysl U3yYCHHBIC
(hopMyJIBI ¥ METOABI, B TOM YHCIE: IDIONIA]h IMOBEPXHOCTH IMUPaMUJIbI, TPU3MBI, KOHYCA,
MWIMHIPA, TUIOMAAbh Cephl; 00bEM Ky0a, MPSMOYTOJBHOTO MapajuleieuIea, MTHUpaMubl,
TPU3MBIL, IIAJIMHIPA, KOHYCA, apa; YMEHHE HaXOAUTh OTHOIICHHE 00BEMOB OTOOHBIX (BHUTYD

12

YMeHue onepupoBaTh IMOHATHSMH: TPSIMOYTOJbHAs CHCTEMa KOOPIMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB, IMPOU3BEJCHHE BEKTOpa Ha
YUCIIO, pa3lIo)KeHHWEe BeKTopa 1O 0asucy, CKaIsipHOE TPOM3BEACHHE, BEKTOPHOE
MIPOM3BEICHIE, YTOJI MEXIy BEKTOpPAMH; YMEHHE UCTIOIh30BaTh BEKTOPHBIN U KOOPIWHATHBIN
METOJT JIJIsl PEIICHUS TEOMETPHUYCCKHX 3a/1a4 ¥ 3aJ1a4 JPYTUX YICOHBIX MPEAMETOB

13

YMenue BbIOMpaTh TOAXOMALINA METOJ IS PEIICHUS 3a/Jadyd; MOHMMaHUE 3HAYUMOCTH
MaTeMaTHKH B HM3y4YEHHH NPUPOJHBIX W OOIIECTBEHHBIX MPOIECCOB W SBICHUI;, yMEHHE
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB MaTEMAaTHKH B UCKYCCTBE, YMEHHE MPUBOAUTH IPUMEPHI

MaTEeMaTHYECKUX OTKPBITHH POCCUICKON M MUPOBON MaTeMaTH4ECKON HAyKU

ITepedennb 371eMeHTOB coep:kaHusi, NIpoBepsieMbIX Ha EI'D mo MaTemaTtuke

Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHUSA
1 Uwcna v BEIYMCIICHUS
1.1 |HarypanbsHable u uensie uncna. [Ipu3HaKy qeMMMOCTH HENbIX YHCET
12 Pammonansubie  umcna. OOBIKHOBEHHBIE U JACCATHYHBIE JPOOH, TIPOICHTHI, OECKOHEUHBIC
MIEPUOTUICCKUEC APOOH
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ApudmeTnueckuii KOpPEHb HaTypajbHOH creneHH. J[leiicTBus ¢ apudMeTHYECKHMMU KOPHSIMH

13 HaTypaJIbHOM CTENEHH
1.4 | CreneHns c nenbiM nokaszaresieM. CTENeHb ¢ pallMoHaIbHBIM NIoKa3aresieM. CBoiicTBa cTeneHN
15 CuHyC, KOCHHYC ¥ TaHTEHC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAHI'€HC YUCIOBOTO
aprymMeHra
1.6 |Jlorapudm uncna. JlecaTuuHble U HATypaabHbBIC JIOrapr(MbI
17 JleiicTBuTenbHBIC  Yuchaa. ApuUpMETHYESCKHE Omepalud ¢ JCHCTBUTCIBHBIMH  YHCIIAMH.
' [TpuGimkEHHBIC BRIYMCIICHNS, TIPABHIIIA OKPYTIICHNUS], TPUKHJIKA W OIICHKA PE3yIbTaTa BEIYHUCICHUH
1.8 [IIpeobpa3oBanue BeIpaKeHUIH
1.9 |KommuekcHeie uncna
2 YpaBHeHHS U HEPABECHCTBA
2.1 |Uensle u npoOHO-palilnOHANIbHBIC YPaBHEHHS
2.2 |HppammonanbHble ypaBHEHUS
2.3 | TpuroHoMeTpuYeCKHUE ypaBHCHHS
2.4  |Iloka3aTenbHbIC U JIOTApUPMHUICCKHE YPABHEHHUSI
2.5 |lensie u qpoOHO-paIOHAIEHEIC HEPABCHCTBA
2.6 |HppanuoHaibHble HEPABEHCTBA
2.7 |IloxazaTenbHble U TorapuPpMHICCKIE HEPABCHCTBA
2.8 |Tpuronomerpuueckue HepaBeHCTBA
2.9 | Cucrembl ¥ COBOKYITHOCTH ypaBHEHHI U HEPABEHCTB
2.10 |VYpaBHeHus, HepaBEHCTBA U CUCTEMBI C apaMeTpaMu
2.11 |Marpuna cuctemsl THHEHHBIX ypaBHeHUH. OnpeneanTeas MaTPHUIIbI
3 OyukIMK U rpadhuku
Oynkyst, crnocoOs! 3aganus Gyakuuu. I'paduk Gynkuun. Bzaumao oOpatHbie QyHKIHH. YETHBIE U
3.1 HeuétHbie (hyHkImn. [lepuoanyeckue QyHkmm
OOnacTe ompeneNeHUs] ¥ MHOXECTBO 3HaueHuil ¢yukuun. Hymu ¢yukiun. IIpoMexyTku
3.2 [3HakomocrosHcTBa. [IpOMEKYTKH MOHOTOHHOCTH (BYHKIMHA. MakCUMyMbl U MHHUMYMBI (DYHKITHH.
Haubonbliee 1 HanMeHblllee 3HAYCHUE QYHKIIMK Ha IPOMEKYTKE
33 CrenernHast (GyHKINSA ¢ HaTYpaJbHBIM W IEIBIM TOKazaTeneMm. EE coiictBa u rpaduk. CBoiicTBa 1
' rpaduk KOpHs N-0O¥ cTeleHn
3.4 | Tpuronomerpuueckue (GYHKIUH, UX CBONCTBA U TpadUKu
3.5 |[lokasarenpHas u norapudmuyeckas QyHKIUU, KX CBOWCTBA U rpaduku
3.6 |Touku paspsiBa. AcumnToTsl rpadukoB QyHKIwiA. CBolicTBa QyHKIMI, HEMPEPHIBHBIX HA OTPE3KE
3.7 |IocnenoBarenbHOCTH, CIOCOOBI 3a/IJaHUS TTOCIICIOBATEIIHBHOCTEH
3.8 | Apudmernueckas u reomerpudeckas nporpeccun. @opMyia cIOKHBIX TPOIIEHTOB
4 Hauasa MaTeMaTH4YECKOT0O aHaIN3a
4.1 |Tlpowssoxnas GpyHKimu. [Ipon3BoIHBIC DIIEMEHTAPHBIX (QYHKIIUH
42 [IpuMeHEeHHE NPOM3BOMHOM K MCCIACAOBAaHHIO (YHKIMA HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
' HaxosxieHre HanOoJIbIIero ¥ HAaNMEHBIIIETO 3HAYCHUsT YHKIMH HA OTPE3Ke
4.3 |IlepBoobGpasnas. MaTerpan
5 MHOXeCcTBa U JIOTHKA
5.1 |MmuoxecTBO, omepalui HaJa MHOXecTBaMU. J{marpammer Ditiepa — Berana
5.2 |Jloruka
6 BeposTHOCTB U cTaTHCTUKA
6.1 |OmnmcarenpHasi CTATUCTHKA
6.2 |BepostHOCTB
6.3 |Kombunaropuka
7 I'eomeTpus
7.1 |Durypsl Ha IOCKOCTH
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7.2  |IlpsiMble U IJIOCKOCTU B IPOCTPAHCTBE

7.3 |MuororpaHHUKH

7.4 Tena v MOBEPXHOCTHU BPAILICHUS

7.5 |[KoopaunaTel ¥ BEKTOpPBI

Y4uebHO-MeTOAMYECKOE 0OOecnieueHHe 00pa30BaTeJIbHOIO MpoLecca

Oos3aTebHbIC YUeOHbIe MATEPHAJIBI VI YYALIETr0Cs

- Anrebpa 1 Hayayia MatemMaTudeckoro aHanmsa, 10 kimacc/ Mepsnsk A.T'., Homuposckuit JI.A.,
[Monsixo B.M.; mox penakuueii [Togonsckoro B.E., O0miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp «BEHTAHA-T'PA®y; Akninoneproe oomectBo «M3narenscTBo
«IIpocserenune»

- AnreOpa 1 Hayaa MaTeMaTu4eckoro aHanmsa, 11 kmacc/ Mepsnsik A.T'., Homuposckuii JI.A.,
[Monsixo B.M.; mox penakuueii [Togonsckoro B.E., O0miecTBO ¢ OrpaHMueHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp «BEHTAHA-T'PA®y; Akninoneproe odmectBo «M3narenscTBo
«IIpocsemenune»

MeTtoauyeckue MaTepuasbl 1J1s1 YIUTes

- MaremaTuka: anredpa u Hauanza MaTeMaTHYeCKOTO aHAIn3a, reoMeTpusi. AnreOpa u Havana
MaTeMatndeckoro ananusa, 10 kinacce/ Komsruna FO.M., TkaueBa M.B., ®enopora H.E. u npyrue,
Axuunonepsoe obmectBo «M3narensctBo «IIpocemenue», 2023

- CaMOCTOSITeNIbHBIC U KOHTPOJIbHBIE paOOTHI 10 anredpe u Havanam aHanu3a st 10-11 kmacca. — 4-¢
u3 . ucnp. — M. :Unekca, - 2010
- [lnnaktraeckue MaTepuaisl mo aiareope u Hadanam ananusa s 10-11 kmacca/ b. M. Manes, C. M.
Caaksn, C. U. Bapuodypa. — 8-e uzn. — M.: IIpocsemienue, 2010

http://mathnet.spb.ru/
http://www.problems.ru/

Indpossie o0pasoBaTenbHbIE pecypchl U pecypcbl ceTn UHTEepHeT
https://resh.edu.ru/
https://www.yaklass.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
- bubmmoreka [{OK https://m.edsoo.ru/
- DIIeKTUBHBIE Kypchl IO MaTemaTuke http://metodist.Ibz.ru/iumk/mathematics/ec.php
- MHTerpupoBaHHbIE IPOEKTHI IO MAaTEeMaTUKE U HH(OpMATHUKE
http://metodist.lbz.ru/iumk/informatics/ec.php
- Bceepoccuiickas oauMnuaaa mKoJIbHUKOB o MareMaTrke http://old.math.rosolymp.ru/
- Kounnekuus nHTEpaKTUBHBIX MYJIbTUMEINA-KOMIIOHEHTOB JIJIsl paOOThl HA HMHTEPAaKTUBHOMN J10CKE
«Maremaruka: crepeometpusi, 10-11 xmacesr s Windows»
http://physicon.ru/courses/catalog/30/36/320/2637/
- Meronnueckue Marepuaibl Kadeapsl TCOPUU U METOIMKN 00ydeHus matemMatuku MIIT'Y
http://www.mpgu.edu/abitur/mat.htm
- Meronuueckue Marepuaibl Kadeapsl IPUKIAAHON MaTeMaTHKU (aKyabTeTa HHPOPMAITMOHHBIX
TEXHOJIOTHT MOCKOBCKOTO TOPOJICKOTO TICUXO0JIOTO Teaarorndeckoro yuusepeurera (MITIITY)
http://www.mgppu.ru/education/high/fit/index.php.
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