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YueOHbIll Kypc «AnreOpa M Hadajga MaTeMaTHMYECKOTO aHAIN3a» SBIIAETCS
OJIHMM W3 Haubojiee 3HAYMMBIX B IPOrpaMMe CpeaHero oodiiero oopa3oBaHUs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOe U aOCTPaKTHOE MBIIUIEHUE O0ydYaloluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIs. OCBOEHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiuecs OBJaJeBaloT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas (QOpMyIupyeT CBOH
JOCTHKEHHS B MAaTeMaTH4eckoi hopme.

VY4eOHblil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTo aHajau3a 3aKJaJbIBacT
OCHOBY Ul YCIICIIHOTO OBJAJCHHUS 3aKOHaMU (U3UKH, XHUMHUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS SKOHOMUKHU U OOIIECTBEHHOMN KU3HU,
MO3BOJIIET OPHUEHTHUPOBATHCSA B COBPEMEHHBIX HH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh UX /IS JNaldbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBlajeHHe aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYEeCKOro aHajiu3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaATh HCTHUHHOCTb, JOKa3bIBATh
YTBEPXKACHHUS C MOMOINBIO MHAYKIIMH W PacCy’kJaTh NEAYKTUBHO, HUCIOJIb30BATh
00001IeHre W KOHKPETU3alUI0, a0CTparupoBaHWE W aHAJIOTHIO, (HOpPMHUpPYET
KpeaTUBHOE U KPUTHUECKOE MBIIUICHHUE.

B xoxe u3yuenusi yueObHOro Kypca «Ainredpa v Havajla MaTeMaTH4YE€CKOro
aHanmm3a» oOydYaroIuecs MONyYaroT HOBBIA OMNBIT PEIIeHUs MPUKIAJAHBIX 3a7ad,
CaMOCTOSITETFHOTO MOCTPOCHHSI MaTeMaTHYECKIX MOJIEJICH pealbHbIX CUTYaIUH,
UHTEPIPETAllud  TOJYYCHHBIX  pEIICHHWH, 3HAKOMSTCS €  NpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEM B MpHUpOJAe, HayKe U HCKYCCTBE, C
BBIIAIONIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

YyeOHblll Kypc 00JafaeT 3HAYMTENbHBIM BOCIHUTATEIBHBIM MOTEHIIMAIIOM,
KOTOPBIM peanu3yeTcss Kak uYepe3 y4yeOHBbIM wmaTepuai, CHnocoOCTBYIOUIUN
(GbOopMUPOBAHNIO HAYYHOIO MHMPOBO33PEHHsI, TaK U dYepe3 crneuuduxy ydeOHOM
NESTeNIbHOCTH, TpeOyroleld MpOJODKUTENIbHON  KOHLEHTpAallud BHUMAaHMUS,
CaMOCTOSATENIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYUYEHHBIN
pe3yibTar.

B ocnoBe Mmeroauku oOydeHus airedpe M HayalaM MaTeMaTH4YeCKOTro
aHaM3a JEKUT ACSITeTbHOCTHBIN NMPUHIUI 00yUYEHHUS.

B crpykType yueOHOro kypca «Anredbpa M Hayajga MaTeMaTHYeCKOro
aHaJIn3a» BbIIEJICHBI CIEAYIOUINE COJEepKATeIIbHO-METOANUECKue TuHUM: «Yucna
U BBIYUCIICHU», «DyHKIMU U TpaduKkny, «YpaBHEHUSI U HEpaBeHCTBay, «Hauama
MaTeMaTHYecKoTo aHanmu3a», «MHOXkecTBa © JorMKa». Bce ocHOBHBIE
COJEPKATEIbHO-METOANYECKUE JIMHUM HW3YYaloTCsl Ha NPOTSHDKEHUHM JABYX JIET



oOy4yeHHs Ha YpPOBHE CpEIHEro oOluiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSIS
Jpyr Opyra U MOCTENEHHO HACHIIAsICh HOBBIMM T€MaMU U pasjeiamu. JaHHbIHA
y4eOHBI KypC SBISIETCA WMHTETPATUBHBIM, IIOCKOJIBKY OOBEAUHSET B cebe
coJlep)KaHNe HECKOJIbKUX MAaTeMAaTHMYeCKUX JIMCUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHS, MAaTEeMaTHUYECKUN aHAIHU3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka u gapyrue. Ilo mMepe Toro kak oOywaromuecs OBJIAJIEBAIOT BCE Ooliee
IIMPOKUM MATEMaTUYECKUM alllapaToM, Y HUX MOCIeI0BaTeNIbHO popMHUpyeTCs U
COBEPIICHCTBYETCS yYMEHHE CTPOMTh MATEMaTHYECKYI0 MOJENIb peanbHOMN
CUTyalluH, IPUMEHATh 3HAHUS, MOTYUYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, I
pElIeHUs] CaMOCTOATENBHO C(POPMYIMPOBAHHON MAaTeMaTHUYECKOM 3a/layu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeTOIMYECKas: JTUHUS «YUKchna W BBIYMCICHUS) 3aBEpIIacT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX UUCEN, KOTOPOE ObLIO
HA4yaTo Ha YpOBHE OCHOBHOTO 0011ero oopasoanusi. Ha ypoBHe cpennero o0uiero
oOpa3zoBaHusg 0co00€ BHUMaHue yJaensiercss (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIUMCICHUN, BKJIIOYAIOMINX B CeOS MCIOJIB30BAHUE Pa3IHUHBIX
dopM 3amucu 4yMcia, yMEHHUE JeiaTh NPUKUIKY, BBINOJHATH MPUOIMKEHHBIE
BBIYMCIICHUS, OLICHUBATh YMCJIOBBIC BBIPAKEHHUS, padOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOXKECTBAa HATypalbHbIX, IEJbIX,
palMOHANBHBIX UM JEHCTBUTEIBHBIX  YMCENl  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJoM H3 O3TUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cheuu(puyYecKue 3aJaud M ONEepaluu: JeJICHHE Haledo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXKECTBE LIEJbIX YHUCEN, OCOOble CBOMCTBA
palMOHANBHBIX U UPPAIIMOHANIBHBIX YKCeN, apu(METUYECKHUE OIepaluu, a TaKkxKe
U3BJICUCHUE KOPHS HATYPaTbHOW CTETIEHH Ha MHOXKECTBE KOMIIJIEKCHBIX YHCEIL.
bnaromapsi mociienoBaTeIbHOMY pPAaCIIMPEHHIO Kpyra HCIOJb3YEeMBbIX YHCENl U
3HAKOMCTBY C BO3MO’KHOCTSIMM UX HPHUMEHEHUs JUIsl PEllIeHUsl pazIuyHbIX 3ajad
dbopmupyeTcsi pe/icTaBleHne O €AMHCTBE MAaTEMAaTUKH KaK HayKH M e€ poJid B
MIOCTPOCHUN MOJIETIEH peabHOr0 MHUpa, HIMPOKO HCIONB3YIOTCS O00O0OIIeHHE WU
KOHKPETH3AIIHsL.

Jluanst «YpaBHEHHS W HEPABEHCTBa» peajn3yeTcs Ha MPOTSHKEHUH BCETO
oOyyeHHs Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOIbKY B KaKJIOM
pasnene IlporpaMMbl NpeaycCMOTpPEHO pellleHHe COOTBETCTBYIOLIMX 3anad. B
pesyibTaTe oOydYarouidecss OBJAACBAIOT PA3IMYHBIMU METOJAMH  PEIICHHUS
paloHaIbHBIX, HUPPAIMOHATBHBIX, TMOKA3aTENbHBIX, JIOTAPUPMUUIECKUX |
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coJepKamux mnapamerpel. [lodyyeHHblEe yMEHHMS HIMPOKO HCHOJB3YIOTCS MpH
UCCJIeIOBaHUM (DYHKIIMI C TOMOIIBIO MPOU3BOAHON, MIPU PEIICHUH MPUKIIATHBIX
3a7a49 ¥ 3a7]a4 Ha HAXOXKJCHUE HaWOONBIINX M HAUMEHBIINX 3HAYCHUH (PyHKIIHU.



JlanHast conep:kaTesibHas IMHUSA BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (opmyrnaMm, mNpeoOpa3oBaHUsl  pPalMOHAIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAKCHUH,
COJEpIKAIMX CTENEHU U Jiorapupmel. braronaps u3ydeHHIo aiaredpanyeckoro
MaTepuasa NPOUCXOJMUT  JalibHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKA JETYyKTHBHBIX
paccykJIeHuid, paboTbl C  CUMBOJBHBIMM  (opmMaMu,  MpPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTENl B BHUJE PAaBEHCTB M HEpPaBEHCTB. AireOpa
npegaraeT d()QPEKTUBHbIE HHCTPYMEHTBI JJIsi PELICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HaIJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKHU.

ConepxxarenbHo-MeTOIMYecKass JHHUSA «QDPYHKIUM U TpaduKku» TECHO
HEeperyIeTaeTCsd ¢ APYTUMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3a4a€T NIOCIIEIOBATENBHOCTh U3YUEHUS MaTepuana. M3yuenue CTelneHHoN,
MOKAa3aTeJIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLIHN, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMN IJIS pPelIeHus 3aJad U3 JPYTHX y4eOHBIX
IIPEAMETOB U PEAIIBHON KU3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKHUM aHAJIU30M,
TaK W C pELICHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOM Oonbllloe BHMMAaHHE
yaensiercs: GOpMHUPOBAHUIO YMEHHS BbIpaXKaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIEA0BAaTh IOJIYYEHHbIE (QYHKIMHM, CTPOUTHh HUX
rpaduku. MaTtepuan 3ToH cojepKaTebHON JTUHUU HalleJIeH Ha pa3BUTHUE YMEHUM
Y HABBIKOB, ITO3BOJSIIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil U crnoBecHoi. Ero msydenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO  MBIIIJIEHUS, CIOCOOHOCTH K
00O00IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenbHass nuHus «Hawyana mareMaTtnyeckoro aHajivsa» MO3BOJISIET
CYLIECTBEHHO PAaCUIMPHUTh KPyr KaK MaT€MaTHYECKHUX, TaK U NPUKIAJHBIX 3a/ad,
JOCTYIHBIX O0OyYaroIIMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpauku  CcIoXHBIX (YHKIMHA, ONpeAensaTb MX HauOOoNbIIMEe W HAaWMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOMAAd (QUIyp U OOBEMBI TEJ, HAXOAUTH CKOPOCTH M
YCKOpeHHUsl TpolieccoB. JlaHHas coaep)karenbHas JHMHHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH IIOCTPOEHHUSI MaTeMaTHYECKUX MOJENEl peajbHbIX CHUTyalHi,
NO3BOJISIET HAXOJWTh HAWIy4lllee pEUIeHWE B MPUKIATHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMMYECKHX, 3aJa4ax. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPAKTHOro, (HOPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHMI pPAaCIO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaromuecs: y3HAIOT O
BBIIAIOLIMXCSL PE3ysbTaTaX, IOJNYYEHHBIX B XOJE pa3BUTUS MaTEMaTUKH Kak
HayKu, U 00 UX aBTOpax.



ConeprxarenbHO-MeTOIMYeCKas JIMHUA «MHOXECTBA M JIOTUKA» BKIIIOYAET B
ceOs DJIEMEHThl TEOPUHM MHOXKECTB M MAaTeMaTH4YEeCKOW JIOTHKHU. TeopeTuko-
MHO>KECTBEHHBIE MTPEICTAaBICHMSI IPOHU3BIBAIOT BECh KYPC IIKOJIBbHOW MaTeMaTHUKU
U TpeuiaraloT HaubOosiee YHUBEPCAIBHBIM SA3bIK, OOBEIUHSIOLUINI BCE pa3/ieibl
MaTeMaTHKH H €€ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTHUYECKHE
JUCHUIUIMHBL W HMX TNPWIOKEHUS B eAuHoe 1enoe. [loatomy BaxHO AaTh
BO3MOXKHOCTh OOydYaromeMmycsi TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK
COBPEMEHHOW MaTeMAaTHWKH U WCIOJIb30BaTh €r0 JJIsi BBIPAXKEHUS CBOMX MBICIECH.
JlpyruM BaXHbIM NIpPHU3HAKOM MaTE€MaTUKH KakK HayKd CleAyeT MpU3HaTh
CBOMCTBEHHYIO €M CTpOroCTb OOOCHOBaHMM U CJIEJIOBAaHUE OMNpPEIEIEHHBIM
OpaBWJiaM  TOCTPOEHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO € dJJIEMEHTaMHU
MaTeMaTHYeCKON JIOTMKH CIIOCOOCTBYET PpAa3BUTHUIO JIOTUYECKOTO MBIIUICHHUS
00yuaromxcs, MO3BOJISET UM CTPOUTh CBOM PACCYK/IEHUSI Ha OCHOBE JIOTMUECKUX
paBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa U Hadaja MaTEMaTHYECKOTO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPU3BAHBI
crioco0cTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJIENeN peabHBIX
CUTyallull, HCCJIENOBaHUS O3TUX MOJENEH C MOMOUIbIO ammapara anreOpsl |
MaTeMaTHYeCKOT0 aHallu3a, MHTEepPIpEeTallud IOJIyYeHHBIX pe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B K)XK/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTepuall
y4e0HOro Kypca IIMPOKO HCIOJB3YEeTCs sl PElIeHUs NMPUKIATHBIX 3amad. [lpu
pelIEeHNH  peajbHBIX  MPAKTUYECKUX  3adad  oOydaroluecss  pa3BUBAIOT
HaOJI0JaTeNIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJb30BaTh  aHAJIOTHI, 0000IaTh UM KOHKPETU3UpOBaTh  IMpoOJIeMy.
JlesTensHOCTh 1O  (OPMHUPOBAHUIO HABHIKOB pEIICHUS TMPHUKIAIHBIX 3ajad
OpraHu3yeTCs B MPOIECCe U3YUEHHS BCEX TeM Y4eOHOTo Kypca «Anredpa u Havasna
MaTeMaTUYECKOTO aHATIU3ay.

Ha wu3ydyenue yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYECKOIO
aHanuzay oTBoautcs 272 ydaca: B 10 knmacce — 136 yacoB (4 yaca B Hegento), B 11
Kkiacce — 136 gacoB (4 4aca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Yucaa v BBIYMCICHUA

Pannonanpabie uncia. OOBIKHOBEHHBIC U JECATUYHBIC IPOOU, MPOIICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. IlpumeHenue apoOedt U MPOIEHTOB JUIS
pelIeHus IPUKIIAIHBIX 3a7a4 U3 Pa3IuyHbIX OTPACiICH 3HAHUM U PeajbHOU JKU3HMU.

[eWictButenbHble 4uchna. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanuy ¢ JICUCTBUTEIBbHBIMH  4YHUclaMd.  MoOJyIb
JEUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [IpuOmmk€HHbIE BHIYMCICHHUS, TIPAaBUIIa
OKpYTIJIEHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUH.

Crenenp ¢ nenslM mnokaszarenemM. buHoM Herotona. HMcenmonbs3oBaHue
MOAXOASIIEH POPMBI 3aMKUCH JACUCTBUTEIBHBIX YUCEIN JJIS1 PEIICHUS TPAKTUYECKUX
3a/1a4 U MPECTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHU U €T0 CBOMCTBA.

CreneHp € pauMOHaJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICMCTBUTEIILHBIM MMOKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa norapupma. J[leciTuuHble M HaTypabHbIE
JorapuMsbl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
aAPKKOCHHYC M apKTAaHT'€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUS. PaBHOCWIIBbHBIE YpaBHEHUSI M ypaBHEHHs-ciencTBus. HepaBeHCTBO,
peLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS MENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMEHHOW. JleleHne MHOrowjieHa Ha
MHOIO4YJI€EH ¢ ocratkoM. Teopema be3dy. MHOrowieHsl ¢  LEIbIMU
kod(pbunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMNX CTEIIEHU U KOPHH.

HppaunonanbHbie ypaBHEHUSI. OcHOBHbIE METO/IbI pelieHus
MPPAlMOHAIBHBIX YPABHEHUMH.

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHEHHUM.

[IpeobpazoBaHuEe BRIPAKEHUH, COJIEPKAITUX JIOTAPUPMBI.

Jlorapudmuueckue YpaBHEHHS. OCHOBHbIE METO/IbI pelIeHus
JorapuMUYECKUX ypaBHEHUH.

OcHOBHbIE TPUTOHOMETPUYECKUE bopMyIIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellleHne TPUroHOMETPUYECKUX YPABHEHU M.



Pemenne cucrem JIMHEMHBIX ypaBHEHHMH. Marpuna CHUCTEMBbI JIMHEWHBIX
ypaBHeHUI. OrnpenenuTenb MaTpullbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE ONMPEACIIHUTEINS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpPUKIAIHBIX 3aJad C I[OMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne TNOCTPOCHHOW MOJEIU €
ITOMOIIBIO MaTPHI] U ONIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIEN PEealbHOM CHUTyalud C MOMOIIBIO
YPAaBHEHHUW W HEPABEHCTB. lIpuMeHEHHE ypaBHEHHN U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 Pa3IUdHbBIX 00JacTel HayKu M peanbHOU
KU3HU.

DOyHKUNHU U TPaPuKn

@Oynkuus, crnocoObl 3afanus GyHKIUU. B3anmHO o0paTHbIe (QYHKIMH.
Komnosummst gyskiuit. 'paduk  QyHkimu. DOnemeHTapHble MNpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOnacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHxuum.
[TpomexxyTku 3HaKomocTossHCTBA. UETHBIC M Heu€THBhIe (QyHKIMH. [leproandyeckue
bynkuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonpiee u HaumMeHbliee 3Ha4yeHus1 GyHKIIMHU HA POMEXKYTKE.

Jluneiinasi, KBajpaTuyHasi W ApOOHO-TMHEWHAs (PYHKIUU. DIeMEeHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IpaUKOB.

CreneHHas (yHKUMS ¢ HATypaJbHBIM U 1IENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHW Kak (GyHKIUA OOpaTHOU
CTEINEHU C HATYPaJIbHBIM [TOKA3aTEIEM.

[TokazartenbHast u jorapupmuyeckas (yHKIMH, UX CBOWCTBA U TpadUKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 1715 pelIeHUs] ypABHEHUH.

TpuroHoMerpuueckass OKpYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIMI YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEANbHBIX MPOLECCaX U SBICHUSIX.
['pacduku peanbHbIX 3aBUCUMOCTEHN.

Hauana MaTeMaTH4ecKOro aHajamnsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHWs IIOCJIEJOBaTENbLHOCTEH. MeTon
MaTeMaTU4eCKON VHyKIUH. MOHOTOHHBIE u OrpaHUYECHHbIC
MOCJEeA0BaTENbHOCTU. VICTOpHST BO3ZHHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalM3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 TeoMeTpUUecKas rnmporpeccuu. beckoneuHo yObIBaromas
reoMerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH MeOMETPUUECKON
MIPOTrpeCcCud. JIMHENHBIA U SKCOHEHIMAIBHBINA pOCT. Yucio €. @opmyia ClI0KHBIX
NpoueHTOB. Mcrnonb30BaHWE TPOTPECCHMU [JIs  PELICHHWS peajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadgukoB ¢yHknuid. CBoicTBa (yHKIMA HENMPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pEILICHHS HEpaBeHCTB. l[IpuMeHeHHe CBOWCTB HENMPEPBIBHBIX
byHKUIMIA 15 peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble QpyHKIMU. OnpeaeneHrue, reOMeTpUIECKU 1
¢busnyecKuil CMBIC MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky GpyHKIMN.

[IpousBoanble  3nemeHTapHblX  (QyHKuuid.  IIpousBoaHass ~ CyMMbl,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHoxkecTBa M JIOTHUKA

MHoOX€ecTBO, omnepauudd HaJ MHOXXECTBAMM M HUX CBOWCTBa. JlMarpammsl
Oiinepa—Benna. I[IpuMeHEHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara JJis
ONMCAHMS PEANbHBIX MPOLECCOB M SBJIICHWW, NPH PELICHUHM 3aJad M3 JPYTUx
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHMS.

11 KJIACC

Yucjia 1 BBIYUCTICHUA

Harypanbubie u nenblie yncna. [I[pumMeHeHrne Npu3HAKOB JIETMMOCTH LEIbIX
quces, HauOonpmui obumid nenutens (nanee — HOJl) m HamMeHblnee oOiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anropurma EBkinaa juist pemeHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kowmmnekcuple uucna. AnreOpandeckas W TPUTOHOMETpHYECKas (OpMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKue orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEJI Ha KOOPAWMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJI JIJIsl PelIeHusT PU3NUEeCKUuX U TeOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma ¥ COBOKYNHOCTh YpPaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH ¢  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruueCKux HEPaBEHCTB.

OCHOBHBIE METOABI PEIIEHUS TIOKA3aTeIbHBIX W  JIOTapU(PMHUYECKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUSI UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIMHOCTEH paluOHaIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumMeHeHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pa3Iu4HbIX oOJacTeld HayKu M peajbHOU
YKU3HH, NHTEPIPETALMS MOJTYyYEHHBIX PE3YJIbTaTOB.

DyHKIUY U TPaPUKHU

I'padpux kommoszumuu QyHkuii. ['eomerpuueckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre PyHKIUHU, UX CBOMCTBA U FPAPUKH.

['padmueckre mMeTOnmbl pelIeHHUs YpaBHEHHWH W HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHNUS 3a/1a4 C TapaMETPaAMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIMN Jis HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUIEHUHW 3a]ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Havana MaTeMaTH4ecKOro aHajm3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxaenue  HauOonbIIEro WM HAUMEHBIIEro  3HAYEHUU
HENPEPBHIBHON (YHKIIMH HAa OTPE3KeE.

[IpumeHeHne NpPOU3BOJHON [UIsl HAxXOXKJEHHS HAWIY4ylIero peuieHus B
NPUKIIAIHBIX 33/ladax, JUIsl ONPEACIICHUS CKOPOCTH M YCKOPEHHUs Ipouecca,
3a1aHHOTO (DOPMYIION WK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna Haxox1eHus epBOOOPa3HbIX.

WNuterpai. ['eomerpuuecknit CMBICJI VHTErpania. Brruucnenune
oTpeNeNI€HHOro uHTerpaia mo ¢popmysie Heiorona-JleiOuura.

[IpumeneHnue wHTErpanga A HAXOXKIEHUS IUIOAAe IMIOCKUX GuUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsr pemenuit auddepeHmanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX IMPOIECCOB C MOMOLIBI0 U depeHIanIbHbIX
YPaBHECHUU.



I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBIILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMU 00YUAIOIIETOCAd KaK aKTUBHOIO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aHMOJICMICTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUH C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKTaHCKOM HIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCUICKOW MAaTEMAaTHWKHU, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKON IIKOJIbI,
UCIIOJIB30BAaHUE ATUX JOCTHKEHUW B JAPYrMX HaAyKaX, TEXHOJOrusAX, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3AHHOIO C MPAKTUYECKUM
IIPUMEHCHUEM JIOCTH)KCHUW HAyKH W JIESATEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg AICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1ay, PEIICHUHN, PacCy X ICHUN, BOCIPUUMYUBOCTD
K MAaT€MaTUYECKAM aCIIeKTaM Pa3JInNYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOTo 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATTAHCUPOBAHHBIA PEXKUM 3aHITHUN U
OTJIbIXa, peryisipHas Gu3nuecKkass aKTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATENbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

FOTOBHOCTh K TPYJYy, OCO3HAaHHE ILIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaM  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymel mpodeccur U pearnu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC ILIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO HA MPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH PAKTUYECKUX 3a/1a4 MaTEMATUYECKOW HAIPaBICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJIOTHYECKUX MPOoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MATEMATHYEeCKUX 3HAHUU IS peuieHus 3agad B 00JacTu
OKpY>Karolel cpelibl, IJAHUPOBAHHE IIOCTYNKOB M OLEHKH HUX BO3MOXHBIX
MOCJIEICTBUM JJIsI OKPYKAIOIEN Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH HW  OOINECTBEHHOW  MpPAKTUKH, I[MOHUMaHUE
MaTEeMaTUYECKOM HayKH Kak c(epbl 4YeJOBEHYECKON AesTeNbHOCTH, JTaloB €€
pPa3BUTHA M 3HAYUMOCTH JUIsl Pa3BUTHS LMBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJbTypoll Kak CpEJCTBOM TMO3HAHMS MHUPA,
FOTOBHOCTh OCYUIIECTBIISATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO0 JESTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue aAecTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHYECKUX
OOBCKTOB, TIOHATWH, OTHOIICHWA MEXIy TOHATUAMH, (HOpPMyIHpOBATH
OTIpEJICIICHHSI TIOHATHUH, YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KiacCHU(HUKAIUH,
OCHOBaHWSI 17151 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIMpOBaTh M  NPEOOpPa3OBBIBaTh  CYXKJICHHS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAONIOJACHUIX W YTBEPXKICHUSX, Mpeljiaratb KpUTEPUH IS
BBISIBJICHUST 3aKOHOMEPHOCTEH ¥ MPOTUBOPCUHIA;

JIenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUSHH 110 aHAJIOTHH,

MIPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKICHUN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAINIO, TIPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIHI;

BEIOWpATh CMOCO0 pemieHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOIBKO
BapHAHTOB  pEIICHHs, BbIOMpaTh HamOoJee MOAXOMANIMA ¢ y4ETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

WCIIOJIb30BATh BOIPOCHI KaK WCCIIENOBATEIHLCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupoOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MPodIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJITAHUPOBAHHBINA SKCTIEPUMEHT, HCCIICIOBAaHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBJICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TIPOIIECCAMH,

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIIEHHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBEIEHHOTO  HAOJIIOJIEHMS, UCCIIEIOBAaHUS, OLIEHUBaTh  JIOCTOBEPHOCTh
MOJIYUYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHMUI;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BHTHE IMpOIecca, a TaKKe BBIIBUTAThH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBIIBIIATH ACHUIINTHI MHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a9H;

BBIOMpPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHOOPMAIMIO PA3JIUYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MH(POPMAIIMIO, MPEJCTABIATh €€ B pPa3IMYHbIX (popMmax,
WTIOCTPUPOBATh TpadUyuecKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHUBepPCcaJbHbIE YUeOHbIE TelCTBUSA

OoOmenmue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HEeJasIMH OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBIPaXKAaTh CBOIO TOYKY 3pPECHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJauH,
KOMMEHTHUPOBATH MMOJTYUYEHHBIN pe3ybTarT;

B X0Jie OOCYXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXIaeMOM TEMBlI,
npoOJjieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh UJEH, HAIleJIEeHHbIE Ha TIOHMCK
pelIeHusl, COMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3UIUNA, B KOPPEKTHOU (opme
bopMyJIHpPOBATH pa3HOTIIACHS], CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBAHUS,
MIPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4E€TOM 3ajad
MpEe3CHTAIMU U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranuzamnus:

COCTaBJISATh ILJIaH, aITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCO0 PEIICHUS ¢
Y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENLHON  pedJeKkcuH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJCTh
crioco0amMu CaMOMPOBEPKHA, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa pEIIeHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

MPEABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPHU PEIICHUU 3aa4H,
BHOCHUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HAWJICHHBIX OMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBUAM, OOBSICHATH IPUIHHBI
JOCTUKEHUS WIM HEJOCTHKEHHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIHUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY .

CoBMmecTHasI 1eSITEJIbHOCTD:

MOHUMAaTh M MCIIOJIL30BaTh MPEUMYILECTBA KOMAaHJAHOM M WHJMBHUIYyaJIbHOU
paboThl MpuU pelmleHUuH Y4YeOHBbIX 3a7ad, NpPUHUMATh II€Jdb COBMECTHOM
JeATeIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThI, pacrpenessTh
BUJIbI paboOT, JOrOBapuUBaThCS, OOCYXKIaTh TIPOIIECC M pe3yJbTar padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIC€ IITYPMBD» H HHBIC), BBIIIOJIHATH CBOK 4YacTh pPabOTBHl U
KOOPJAMHUPOBATh CBOW JACHCTBHS C JPYTMMH YJE€HAMH KOMAaH/IbI, OIICHHBATh
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kjacce oOyd4aromuics MOJYYHT CIIEIYIOLIUE
OpeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHAIN3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOJIHO OIEpPUPOBaTh MOHATHUSMHU: PAIMOHAIBHOE YHCIO0, OECKOHEeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HWPPALUMOHAIBHOE YHMCIO, MHOXKECTBA
palMOHAIBHBIX U IEUCTBUTENIbHBIX YMCEN, MOYJIb IEHCTBUTEIHLHOTO YHCIIA;

OPUMEHATh JIpoOM M NPOLEHTHI JUIsl pPEIICHUS NPHUKIaJHbIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOMU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BRIUMCICHUS, IPABUIIA OKPYTIICHUS, TPUKUAKY U
OLICHKY pe3yJibTaTa BbIUNCICHUMN;



CBOOOIHO ONEpUPOBATH IOHATHUEM: CTENEHb C LEIbIM II0Ka3aTelleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YMCEN AJISl PeIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEIACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUH KOPEHb HATypajbHOU
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeNIeM;

CBOOOJHO ONEPUPOBATH TMOHATUAMM: JIOTapu(dM YuCHa, JECATUYHBIE H
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaBEeHCTBA:

CBOOO/IHO ONEPUPOBATh NOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PELICHUS pPAUUOHAIBHBIX M JIPOOHO-
pPAlMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUI PELICHHUS
HEPaBEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH C LEeJbIMH KO3 (UIMEHTaMH, KOPHM MHOIOYIEHa, IPUMEHATH
JICJICHME MHOTOWIEHA HAa MHOT'OYIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUISl PELLICHUS 3a/1a4;

CBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 KM €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHUCICHUS €r0 3HAYeHUS,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHHUs CUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJIEIIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOILBI CUCTEMbI JUHEHWHBIX YPAaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MAaTPULl U OIPEAEIUTEIIEH,
WHTEPIPETUPOBATH MOJTYUEHHBIN pE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBHM C KOPHSIMH [UIsl I[peoOpa3oBaHUs
BBIPAKCHU;

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAIIBHBIM II0KAa3aTeIIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKEHUN;

cBOOOJIHO OMEpUPOBATh MOHATUSMU: HppAIOHATbHBIC, MOKa3aTelIbHbIE U
Jorapu(MUYECKHE YpaBHEHUS, HAXOAUTh UX PEUICHUS C IIOMOIBI0 PAaBHOCHIIBHBIX
[IEPEXO0I0B WIIA OCYLIECTBIIAA IPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE POPMYIIBI Ui IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CcBOOOJIHO ONEpUpPOBaTh MMOHITHEM: TPUTOHOMETPUUECKOE YpPaBHEHHE,
OPUMEHSATh  HeoOXoaumble  (HOPMYJBI  JUJIi  PEIIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM armapara ajireOpsl.

DyHKIUN U TPaPUKU:

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (DYHKIIUH,
B3aUMHO O0OpaTHble (QYHKUMH, KOMIO3uuusa GyHKUMA, Tpaduk QyHKUIUH,
BBITIOJTHATH dJIEMEHTapHbBIC TpeoOpa3oBaHus rpadukoB (PyHKIUH;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: OOJACTH OIpPENEICHHUS U MHOXXECTBO
3HaYeHUN QYHKIMH, HYJIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (YHKINUH,
nepuoanyeckre (QyHKINHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAUMEHBbIIEe 3Ha4YeHHe GQYHKIMH Ha
IPOMEKYTKE;

CcBOOOJIHO OIEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHUS C HATYPaJbHBIM U
HeibIM ToKazareneM, rpaguk CTENeHHOW (YHKIMH C HAaTypaJllbHbIM M IEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHH Kak (PyHKIMH OOpaTHOW CTENeHH ¢
HaTypaJIbHBIM MOKa3aTeleM;

ONEepUpPOBaTh MOHATUAMHU: JIUHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GyHKLNH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TOCTPOEHUE UX TpaUKOB;

CBOOOIHO OMEpUPOBATh MOHATHAMH: TOKa3aTelbHas M JorapudMuyeckas
byHKIIMHA, WX CBOWCTBA W TpapUKH, HUCIOIH30BATh WX TPAPUKHA [JIST PEIICHHUS
YPaBHEHHUI;

CBOOOJTHO OMEPUPOBATh TMOHATUSIMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
oIpe/ieTIeHNe TPUTOHOMETPUUECKUX (QYHKIUI YUCIIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku (GyHKUMHA JUIS  HCCIEAOBAHUA TPOIECCOB U
3aBHCUMOCTEH TpU pelICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB U peaTbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXK/y BETUUMHAMU;

Hauajia maTeMaTH4eCKOT0 aHAJIM3a:

CBOOOJHO OMEpUpPOBATh MOHATHUIMU: apumeTHUecKass U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi T€OMETPUYECKasi MPOTPECCHs, THHEWHBIN U
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM IS PELIEeHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MTOCIIEIOBATENBHOCTbD, CIIOCOOBI 3a/1aHUS
NOCJIEIOBATENIbHOCTE, MOHOTOHHBIE M OIpPAaHUYECHHBIE IOCIEAOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXJEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJHO OMEpPUPOBATH MOHATUAMM: HENPEpPbIBHbIE (QPYHKUIUU, TOUYKH
pa3pbiBa rpaduka pyHKINHA, aCUMIOTOTHI rpaduka QyHKINHM;

CBOOOJHO ONEPUPOBATH MOHATHEM: (PYHKLHMSA, HENpEPbIBHAS Ha OTPE3KE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH AT pEeLICHHs 3a/1a4;

CBOOOJIHO OINEpHpPOBaTh MOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
byHKIMHU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh TPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMU
IBYX (PYHKIUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM st
peleHus 3anad.

MHokecTBa U JIOTHKA:

CBOOOJHO  ONEpPUPOBATh  MOHATHSMHU: MHOXECTBO, ONEpalMu  Haj
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisi ONMCaHUs PEajbHbIX
IPOLIECCOB U SIBJICHUH, IPH PEILICHUHU 33]1a4 U3 JIPYTUX yYeOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOyd4arouuiics MOJYYUT CIIETYIOUTUE
NpeIMETHbIE PE3yJbTAaThl MO OTACJIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Havyajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBaTh MOHSATUSMHU: HATypajlbHOE U 1LEJ0€ YHUCIIO,
MHOKECTBA HATypaJbHbIX M LEJbIX YUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ad, IPUMEHSTh
anroputm EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka IO MOJYJIIO, 3aluChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE 4YHCia B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBINOIHATh apU(PMETHUECKUE ONEepalid ¢ HUMU U
n300pakaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUs U HEPaBEeHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHITUSMH: HPpPALUMOHAIIbHBIC, TOKa3aTeIbHbIE U
JorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX MTEPEXOJIOB;

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pEUICHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MNPUMEHITh  HEOOXOJIMMbIe  (QOPMYJbI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPHPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMbBI U CUCTEMBbI-CIEACTBUSI, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN 1 HEPABCHCTB;

pemarb pallOHAJIbHbIE, UppalMOHaJIbHBIE, II0Ka3aTeNbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalue MOyJId U IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOABI I PEIICHUS] YPaBHEHUH ¥ HEPABEHCTB, a
TaKKe 3ajJlay ¢ napaMeTpaMy;

MOJICJIMPOBAaTh peajbHbIE CHUTyallMd Ha $3bIKE anreOpbl, COCTABIISATH
BBIDQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJ1ayH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara ajireopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpadUKH KOMIO3UIIMU (PYHKIUN C TOMOIIBIO 3JIEMEHTApPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TE€OMETPUYECKHE o0O0pa3bl YypaBHEHUH U  HEPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJTHO ~ OINEpPUPOBATh TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPUUECKUX
byHKIH;

NPUMEHITh (YHKIUU 1 MOJCIUPOBAHUS W MCCICAOBAHUS PeabHBIX
IIPOLIECCOB.

Hayvasia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HAXOJUTh HaOOJbIIIee U HAMMEHbIIEE 3HAUCHHS (PYHKIIMU HEPEPHIBHOM Ha
OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHHS HAWIY4YlIEr0 pEIICHUS B
MPUKJIAOHBIX, B TOM 4YHUCJIE COLUUAIBHO-DKOHOMUYECKUX, 3aJayax, i
OTIpEJICNICHUs] CKOPOCTM W YCKOPEHHs Tpolecca, 3aJlaHHOro (opmyion wuiu
rpagukom;



CBOOOHO OMEpHUPOBATH TOHATHIMH: TEPBOOOpa3Hasi, OMpPEHCIEHHBIN
WHTETpajl, HAXOJWTHh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (PYHKIUHA W BBIUUCIATH
unTerpan no gpopmyne Hetotona-Jleionuna;

HAXOJWTH IJIOMIA/IN TIOCKUX GUTYP U OOBEMBI TENT C TOMOIIHIO0 HHTETPAJIa;

UMETh TPEJCTaBICHUE O MaTEMaTHYCCKOM MOJCIUPOBAHUU Ha TMpUMEpe
coctaBiieHus T PEepeHITNATBHBIX YPAaBHCHHI,

perath TPUKJIaAHBIC 3a7a4d, B TOM YHUCJEC COIMAIBHO-IKOHOMUYECKOTO U
du3nyecKoro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaIHN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LM pPOBbLIE)
n/n NMPOrpamMmbl Bcero Kontpoakubie o0pa3oBaTejibHbIE pecypchl
padoThI
MHO03eCcTBO IeHCTBUTEIBHBIX YHCET.
MHorouiensl. ParmonanbHble ypaBHEHUS U 24 9
HepaBeHCTBA. CHCTEMbI THHEHHBIX
ypaBHEHUH
Oyukuuu U rpaduku. CreneHHas GyHKIUS C 12 1
LEJIBIM TOKa3aTeseM
ApudpmeTnueckuil KOpeHb N-0i CTENEeHH. 15 1
WppanmonanbHble ypaBHEHUS
[TokazarensHas ¢pyHkius. [lokasarenpHbie 10 1
ypaBHEHUS
Jlorapudmuueckas QyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
TpUroHOMETPUYICCKUE BBIPAKCHUS U 29 1
ypaBHEHUs
[TocnenoBarenbHOCTH U MPOTPECCHH 10
HenpepsiBabie pyuknun. [IponsBoaHas 20
[ToBTOpenue, 06001EeHNE, CHCTEMATH3AIUS 5 ’
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11



11 KITACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3/ieioB U TeM daekTpoHHbIe (LM pPOBbLIE)
n/n MPOrpaMMbl Bcero Kontpoanuere oOpa3oBaTe/ibHbIE pecypchl
padoThI

I/ICCJ'IGILOBaHI:Ie (GYHKIMI ¢ TOMOIIBIO 29 5

IPOU3BOTHON

[TepBooOpa3nas u uHTETpa 12 1

['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1

TpuronomeTpuueckre HepaBeHCTBA

HppanroHaibHbIe, TOKa3aTeIbHBIC U 24 1

norapu(pMUIECKHE HEPABEHCTBA

KommnekcHbie yncia 10

HatypanbHble 1 1ienbie yncia 10

CucTeMBbl paloHATBHBIX, UPPAMOHATEHBIX

MOKA3aTENBHBIX U JIOTApU(PMUIECKUX 12 1

ypaBHEHUH

3anauyu ¢ napaMeTpamu 16 1

HOBTOPGHI/IC, 0000111eHIE, CHCTeMaTH3aITUs 16 5

3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne ni/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

MHOK€eCTBO, ONEepaIy HaJl MHOKECTBAMH M UX CBOMCTBA
Juarpammsl Diiniepa-Benna
[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO anmapara Jyisi pelieHus 3a1a4

Panmonaneubie uncna. OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, TIPOIICHTHI, 0ECKOHEYHBIE

4 MepUOIUYECKHE IpoOu 1

5 Panmonansubie yncna. OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, TIPOIICHTHI, 0ECKOHEYHBIE 1
eproANIecKue Apoou

6 [Ipumenenue npoOeli ¥ MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4 1

7 MC)KHpeI[MCTHaSI BXOJHasA AUarHOCTHUYECKas pa60Ta l

8 JelictBuTenbHbIe yncia. PalimoHaibHbIE U UPpALIMOHATIBHBIE YUCa 1

9 ApudmeTrueckue onepanum ¢ IeHCTBUTSILHBIMEA YUCIIAMU 1

10 Moaynb AeMCTBUTENBHOTO YHUCIIA U €r0 CBOMCTBA 1

11 [TpubnmkEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTIICHHS, IPUKUIKA U OI[EHKA pe3yabTaTa 1
BEIUMCIICHUH

12 OcHOBHBIE METOIBI PEIICHUS IENBIX U APOOHO-PAIIMOHATHLHBIX YPABHEHHU U HEPABCHCTB

13 OcHOBHBIE METOJIBI PEIICHUS TICIBIX U IPOOHO-PAIIMOHATHHBIX YPABHCHHUH U HEPABCHCTB

14 OcHOBHBIE METOIBI PEIICHUS IENBIX U APOOHO-PAIIMOHATHLHBIX YPABHEHHI U HEPABCHCTB

15 MHoro4IeHbI OT OJJHOH MepeMeHHOM. JleleHrne MHOTOYJIeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema 1
bezy

16 MHorounensl ¢ nensivu kodddunuentamu. Teopema Buera

17 Pelrenre cucteM TUHENHHBIX YPaBHEHUN



18 Pemenne cucrteM TUHEHHBIX ypaBHEHUN 1

19 Martpuna cucTeMsbl JIMHEWHBIX YpaBHEHNN. ONpeaenTens MaTpULbl 2X2, €ro TeOMETPUIECKAN 1
CMBICJI ¥ CBOMCTBA; BEIYMCIIEHUE €TI0 3HAUCHUS

20 Onpeaenurens MaTPULBL 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOMCTBA; BEIYMCICHUE €T0 1
3HAYCHUS

21 [Ipumenenue onpenenuTens Ijsl peUIeHUs] CUCTEMbI TUHEUHBIX YPABHEHHI

22 Pemenue npukiagHeixX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHENHBIX YPaBHEHUMN

23 Pemienue npukiagHbIX 3aa4 ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YPaBHEHU I

24 Kontponbnas pabota: "PanrionansHbie ypaBHEHHS 1 HepaBeHCTBA. CHCTEMBbI JTMHEHHBIX 1
ypaBHEeHHH"

25 Oynkiys, cnocoOsl 3aganus GyHkuu. Bzanmuo o6patubie pynkunu. Komnosunus ¢pyHkuui

26 I'paduk pynkuuu. InemeHTapHbie mpeodpa3oBanus rpadukoB GpyHKIKN

97 OO6nacTp ornpeeneHuss © MHOXecTBO 3HaueHui ¢pyHkimu. Hymm dyakiuu. [IpomexyTku 3HaK 1
MIOCTOSTHCTBA

28 Yéruble u HeuéTHbIe pyHKuuu. [lepuoanueckue GpyHkuu. [IpoMexxyTku MOHOTOHHOCTH 1
byHKIIUN

29 MaxkcuMyMbl 1 MUHUMYMBI yHKIMHA. Hanbompiee 1 HanMeHbIee 3HaueHue (pyHKIMN Ha 1
MIPOMEXKYTKE

30 JIuneitHas, KBaJpaTHUHas U ApoOHO-THHEHHAas QyHKIH 1

31 DeMeHTapHOE UCCIIeIOBAaHNE U TTOCTpOeHUE TPadUKOB ITHX (PYHKITHI 1

32 DNeMEHTapHOE UCCIICIOBAaHUE U TTOCTPOCHHE TPA(UKOB ITHX (HYHKITUH 1

33 CrereHs ¢ 1eJIbIM IToKa3areneM. bunom Herorona 1

34 Crenens ¢ nenbiM nokasaresiaeMm. bunom Helorona 1

35 CrenenHas QyHKLUS C HATYpaJbHBIM U LeNbIM Noka3aTeneM. E€ cBoiicTBa u rpadux 1

36 Kontponbnas padota: "Crenennas ¢pynkius. E€ cBoiicTBa u rpaduk" 1

37 Apudmernueckuii KOpeHb HaTYpaJIbHOM CTENIEHU U €0 CBOWCTBA 1

38 ApudmeTnueckuii KOpeHb HATYPATHHOUM CTETICHH U €TO CBOMCTBA 1




39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUN, COAEPIKAIINX CTENICHU U KOPHU 1
40 [Ipeo6pa3oBaHus YMCIOBBIX BhIPAXKEHHM, COIEPIKALINX CTENIEHH U KOPHU 1
41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUN, COAEPIKAIIUX CTEIICHU U KOPHU 1
42 Wppanmonansabie ypaBHeHUs1. OCHOBHBIE METO/IBI PEUICHUS UPPAIIMOHATHHBIX YPaBHEHHN 1
43 Wppanmonansubie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS UPPAIMOHATIBHBIX YPAaBHEHUN 1
44 Wppannonansueie ypaBHeHHUs. OCHOBHBIE METO/IbI PEILICHUSI UPPALIMOHATIBHBIX YPaBHEHHM 1
45 PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUN UPPALIMOHAIBHBIX YPaBHEHUN 1
46 PaBHOCHIIBHBIE NTEPEXOIbl B PEIICHUH HPPALMOHAIBHBIX YPaBHEHUH 1
47 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALNOHAIBHBIX YPABHEHUI 1
48 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUN UPPAITMOHATBHBIX YPaBHEHUH 1
49 CoiicTBa 1 rpaduK KOpHS N-0if CTETIeHN KaK (yHKIIUU OOpaTHON CTENEHH C HATypaJIbHBIM 1
nokasaresieM
50 CaoiicTBa 1 rpaduk KOpHs N-0if cTeneHu Kak (yHKIUU OOpaTHON CTENEHH C HATypalbHbIM 1
II0Ka3aTeIeM
51 KonTponbnas pabora: "CoiicTBa u rpaduk KopHs N-oii cteneHu. ppanunonansHbeie ypaBHeHUS" 1
52 CreneHsb ¢ pallMOHaJIbHBIM [IOKA3aTEIEM U €€ CBOWMCTBA 1
53 CreneHb ¢ paliMOHAILHBIM IIOKa3aTesleM U €€ CBOWCTBA 1
54 Cremnenb ¢ pallioOHaIBHBIM MMOKa3aTeIeM U €€ CBOMCTBA 1
55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduK 1
56 Hcnonp3oBanue rpaduka GyHKIMA IS pEHICHUs] ypaBHEHUH 1
S7 Hcnonb3oBanue rpaduka GyHKIMU IS pELICHUs] ypaBHEHUH 1
58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/bI PELICHUS I0KA3aTEIbHBIX YPaBHEHUN 1
59 [Toka3zarenbHble ypaBHEeHUsl. OCHOBHBIE METO/IbI PEIICHNUS TTOKA3aTeNbHBIX YPaBHEHUI 1
60 IToka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/Ibl PEIICHNUS 0KA3aTEIbHBIX YPABHEHUI 1
61 Konrtponsnas padora: "[lokazatensHas pynkmus. [lokasarensHbie ypaBHEHHS" 1
62 Jlorapudwm yucna. CBoiicTBa jorapudpma 1




63

Jlorapudwm uucna. CBoiicTsa jorapudpma

1
64 Jlorapudwm yucna. CoiicTsa jorapudpma 1
65 JlecsiTuuHBIEe U HATYpaJIbHbIE TOTapU(PMBbI 1
66 JlecATUYHBIEC U HATYpAIbHBIC JTOTapU(PMBI 1
67 [IpeoOpazoBanue BBIpaKEHHA, COACPIKALINX JIOTAPU(DMBI 1
68 [IpeoOpa3oBaHue BEIpAKEHUH, COTEPKAIINX JTOTAPHPMBI 1
69 [IpeoOpazoBanue BBIPAKEHHA, COACPIKALINX JIOTAapU(MBI 1
70 Jlorapudmuueckas GyHKIHs, €€ CBOHCTBA U IpaduK 1
71 Jlorapupmuueckas GpyHKIUs, €€ CBONCTBA U rpaduk 1
72 Hcnons3zoBanne rpaduka GyHKIUN A pEIICHUs] ypaBHEHU I 1
73 Hcnonp3oBanue rpaduka GyHKIMA IS pEHICHUs] ypaBHEHUH 1
74 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/bI pEIICHUS JTorapu(pMUIECKUX YpaBHEHHHA 1
75 Jlorapudmuyeckue ypaBHeHHsE. OCHOBHBIC METO/IbI PEIICHHS JIOTapU(PMUUECKUX YpaBHEHHA 1
76 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/BI pEIIEHUs JIorapu(pPMUUECKUX YpaBHEHHUH 1
77 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH JIOTAPU(PMUUECKUX YPaBHEHUH 1
78 PaBHOCHIIbHBIE NTEPEX0/Ibl B PEIIEHUH JOorapu(pMHUUECKUX YpaBHEHUN 1
79 Kontponbnas padota: "Jlorapudpmuueckas ¢pynkuus. Jlorapudmudeckue ypaBHeHH " 1
80 CuHyc, KOCUHYC, TAHT€HC M KOTAHTC€HC YHCIIOBOTO apryMEHTa 1
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC YHCIIOBOTO apTyMEHTa 1
82 ApKcuHyC, apKKOCUHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIIOBOTO apryMeHTa 1
84 Tpuronomerpuyieckas OKpy>KHOCTb, OTNIPECTICHIE TPUTOHOMETPUIECKUX (PYHKITUI YUCTIOBOTO 1

aprymMeHra
85 Tpuronomerpuueckas OKpy>KHOCTb, OTIPECTICHUE TPUTOHOMETPUUECKUX (PYHKITUI YUCTIOBOTO 1
aprymMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1




87 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYIECKHE POPMYITBI 1
89 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
90 [IpeoOpa3oBaHre TPUTOHOMETPHUYSCKUX BBIPAKCHUN 1
91 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUI 1
92 [IpeoOpa3oBanne TPUTOHOMETPUUECKUX BBIPAKECHUH 1
93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKECHUIN 1
94 Pemrenre TpuroHOMETpUYECKUX YpaBHCHUMA 1
95 Pemenne TpuroHoMeTprUYECKUX YpaBHEHHUN 1
96 Pemenre TpuroHoMeTprUYECKUX YpaBHEHHMA 1
97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHHUM 1
98 Pemenue TpUroHOMeTpUUECKUX ypaBHEHUIN 1
99 Perrenue TpUroHOMETPHUECKUX ypaBHEHHUI 1
100 Pemenne TpUroHOMETpHUYECKUX ypaBHEHUI 1
101 Kontponbnas padota: "TpuroHoMeTpruiecKre BEIPAKCHHUS] 1 TPUTOHOMETPUIECKHE ypaBHEHUS" 1
102 [TocnenoBareabHOCTH, CIIOCOOBI 331aHUS TOCIIE0BaTeIbHOCTEH. MeToa MaTeMaTn4ecKoi 1
WHIYKITUH
103 MOHOTOHHBIE U OTpaHUYEHHbIE MTOCIIEA0BATEILHOCTH. VicTOpHs aHan3a 6ECKOHEUHO MaJIbIX 1
104 Apudmernueckas Iporpeccust 1
105 I'eomerpuueckas mporpeccus 1
106 BeckoHeyHO yOBIBaromIasi reoMeTpruIecKast MporpecCus 1
107 CyMMa GeCKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TTPOTPECCHH 1
108 JInHENHBIN 1 SKCIOHEHIMAIBHBIN pocT. Yucio e. @opmyiia CI0KHBIX TPOLIEHTOB 1
109 JIMHENHBIN U SKCIIOHEHIMAJIBHBIN pocT. Yucio €. @opmyia CI0KHBIX IIPOLCHTOB 1
110 Vcnonp30BaHue Nporpeccuu i PelIeHns pealbHbIX 331a4 MPUKIaJHOTO XapaKkrepa 1
111 Konrponsnas padora: "[locnenoBaTeabHOCTH U porpeccuu’” 1



112

HenpepoiBHbIe (DYHKIIUU U UX CBOWCTBA

1
113 Touka pa3pbiBa. AcuMNITOTH TpauKoOB QyHKUINN 1
114 CpoiicTBa (yHKIIMI HEMIPEPHIBHBIX HA OTPE3KE 1
115 CaoiicTBa (yHKIMI HEMIPEPHIBHBIX HAa OTPE3KE 1
116 Meroa UHTEPBAJIOB VIl PELICHUSI HEPAaBEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl PELICHUSI HEPAaBEHCTB 1
118 MeTto MHTEpBaJIOB ISl PEIICHUS] HEPABEHCTB 1
119 [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX (DYHKIMH JIJIST PEIICHUS 3a1a4 1
120 [IpumeHeHne cBOMCTB HENMPEPHIBHBIX (QYHKIUH JIsl pelIeHus 3a1a4 1
121 [TepBast u BTOpas mpou3BOAHBIC (DYHKIIHH 1
122 Onpenenenue, TeOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenue, pU3MUECKUIl CMBICT POU3BOIHOM 1
124 VYpaBHeHHE KacaTenbHOU K TpaduKy GyHKINN 1
125 VYpaBHeHHE KacaTenbHOU K TpaduKy GyHKIUN 1
126 [Tpoun3BoHBIC 37TEMEHTAPHBIX (DYHKITHI 1
127 [Ipon3BoiHBIE NIEMEHTAPHBIX (PYHKLUH 1
128 [IpousBoHAs CyMMBI, MPOU3BEICHHUSI, YACTHOTO M KOMITO3UIIMH (PYyHKITAN 1
129 [Tpou3BoHast CyMMBI, POU3BEICHHS, YACTHOTO M KOMIO3HIINU (PYHKIUH 1
130 [Ipon3BoHast CyMMBbI, IPOU3BEACHUS, YACTHOTO M KOMITO3ULIUU (YHKIUI 1
131 Konrponsnas padora: "[IponzBoanas” 1
132 [ToBTOpeHnue, 06001IeHNEe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpeHme, 06001IeHNEe, cucTeMaTH3aIus 3HaHui: "OyHKIUN" 1
134 HroroBas koHTponbHas paboTa 1
135 Hrorosast KOHTpOJILHAS paboTa 1
136 [ToBTOpEeHME, 06001IeHNE, CHCTEeMAaTH3allusl 3HAHUH 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136



11 KITACC

KoaudecTBO 9acoB

Ne o/ Tema ypoka
Bcero
1 [IpumeHneHne mpou3BOIHON K UCCIIEI0BaHUIO (DYHKIIMH HA MOHOTOHHOCTB U 3KCTPEMYMBbI 1
2 [TpumeneHne TPOU3BOTHON K UCCIEIOBAaHUIO (DYHKIIHI HAa MOHOTOHHOCTB M 9KCTPEMYMBbI 1
3 [TpuMmeHeHre TPOU3BOTHOM K HCCIICIOBAHUIO (DYHKITUH HA MOHOTOHHOCTB U 3KCTPEMYMBI 1
4 [TpumMeHeHne NpOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI 1
5 [IpumeHeHne MpOU3BOIHOM K UCCIeI0BAaHUIO (DYHKIIMH HA MOHOTOHHOCTB M 3KCTPEMYMBbI 1
6 [IpumeHeHne MPOU3BOHOM K UCCIENOBAHUIO (DYHKIIMH HA MOHOTOHHOCTB U 9KCTPEMYMBI 1
7 Haxosxnienne HanOoJIbIIIero 1 HAMMEHBIIIETO 3HAYEHUST HETTPEPHIBHOU (DYHKITMHM Ha OTpE3Ke 1
8 Haxoxperrne HanOoIbIIIero 1 HAMMEHBIIETO 3HAYCHHSI HEITPEPHIBHOW (DYHKIIMK Ha OTpe3Ke 1
9 Haxosxnienne HanOoJIbIIIero 1 HAMMEHBIIIETO 3HAYEHUST HETTPEPHIBHON (DYHKIIMHM Ha OTpE3Ke 1
10 MexmnpeaMeTHas BXOJHAs JHarHOCTHYEeCKas paboTa 1
11 Haxoxaenne HanuboIbIIero 1 HAaNMEHBIIET0 3HAYCHHs HETIPEPHIBHOM (DYHKIIMK Ha OTpe3Ke 1
12 Haxosxnienne HanOobIero 1 HAMMEHBIIIETO 3HaYEHHUST HeTIPEPHIBHOM (DYHKITMHN Ha OTPE3Ke 1
13 [TpumeHeHne MPOU3BOTHOM /IS HAXOXKACHHS HAWTYUIIIEero PEeIIeHUs] B IPUKIIATHBIX 3a7auax 1
14 [IpumeneHue mpoU3BOIHON /IS HAXOXKACHHUS HAWTYUIIEero PelieHusl B IPUKIaJHBIX 3a7auax 1
15 [TpumeHeHre TPOU3BOTHON AJISt ONIPEIeNICHHUs] CKOPOCTH U YCKOPEHHsI ITpoliecca, 3a1aHHOTO 1
dhopmyoit wiu rpadpukoM
16 [IpumeHeHne MpOU3BOTHOM IS OMPE/IeNICHNs CKOPOCTH M YCKOPEHUs IpoIecca, 3a1aHHOTO 1
dbopmyoit wiu rpadpuKoM
17 Kommozumust ¢pyHKIuit 1
18 Kommosumus ¢pyHkimit 1
19 Kommnozunus ¢pyHkiuit 1
20 I'eomeTpuyeckue oOpa3bl ypaBHEHUH Ha KOOPIWHATHOU TIOCKOCTH 1



21 I'eomerpuueckne 0Opa3sl ypaBHEHUH HAa KOOPIMHATHOMN TUIOCKOCTH 1
22 KonTponbras padora: "MccnenoBanue GyHKIHA ¢ TTOMOIIBIO IIPOU3BOTHOMN" 1
23 [TepBooOpa3Has, OCHOBHOE CBOHCTBO IIEPBOOOPA3HBIX 1
24 [TepBooOpa3ubie snemeHTapHbIX GyHKIUH. [IpaBuia HaxoXKAeHUs TEPBOOOPA3HBIX 1
25 [TepBooOpa3Hbie aneMeHTapHbIX (HyHKIMA. [IpaBuia HaxoXAeHNs IEPBOOOPA3HBIX 1
26 WuTterpan. ['eoMeTpryecKuii CMBICT HHTETpaja 1
27 Brruucnenue onpeaenéHuoro unrterpaina no gopmyne Hetotona-Jleiitbnumna 1
28 Brruucnenue onpenenéanoro uarerpaia mno popmyine Hetotona-Jleiioauma 1
29 [Tpumenenne MHTErpaa Al HAXOXKACHUS TUIOMael MIIoCcKuX Guryp 1
30 [IpuMeHeHne nHTETpaa Il HaXOXKACHUST 00bEMOB T€OMETPUUECKHUX TEJl 1
31 [Tpumeps! pemenuii quddepeHaIbHbIX YpaBHEHHN 1
32 [Tpumeps! perienuit quddepeHraIbHbIX ypaBHEHUN 1
33 MareMaTHueCcKoe MOJICIIMPOBAHIE PEATTBHBIX MPOIIECCOB C MOMOIIBI0 Ar(epeHInanbHbIX 1
YpaBHEHUU
34 KonTponbras padora: "[lepBooOpasznast u uaTerpat” 1
35 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U rpapuKu 1
36 Tpuronomerpuueckne GyHKINHU, UX CBOHCTBA U rpaduku 1
37 Tpuronomerpudeckue GyHKIHH, UX CBOWCTBA U rpapuKu 1
38 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1
39 TpuronomeTpuueckue GyHKIINN, UX CBOMCTBA U rpaduKH 1
40 OT60p KOpHEN TPUTOHOMETPUUECKHUX YPaBHEHHI C MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH 1
41 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI ¢ TOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
42 O160p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHH C MOMOLIbIO TPUTOHOMETPUYECKON OKPYKHOCTH 1
43 OT100p KOpHEH TPUTOHOMETPUIECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
44 Pemenne TpuroHoMeTpruYeCKUX HEPABEHCTB 1
45 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1



46

Pemenne TPUTOHOMETPHUYCCKHUX HCPABCHCTB

47 Pemenne TpuroHomMeTpr4EeCKMX HEPABEHCTB
48 Kontponbnas pabora: "I 'paduku Tpuronomerpuueckux GyHkiuil. TpuroHoMmeTpuueckue 1
HepaBeHcTBa"

49 OcHOBHBIE METOIbI PEIICHUS TOKAa3aTebHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEIICHHS [TOKa3aTeIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIIEHHUS MTOKa3aTEIHbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI peIICHHs JTOrapU(PMHUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI PEIICHHS JTIOTapU(PMUUECKUX HEPABEHCTB 1
55 OCHOBHbBIE METO/IbI pelIeHHs JOrapU(PMHUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METOJIBI peIIeHHUs JoTapu(hMUIECKIX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI PEeIIEHHs] HPPALIMOHAILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEIICHHSI HPPALIHOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIEC METO/IbI PEIICHHSI HPPAIIHOHATEHBIX HEPABEHCTB 1
61 I'paduueckue METOIBI PELICHNs UPPALIMOHATIBHBIX YPaBHEHUN 1
62 I'padmyeckue MeToAbl pelIeHUs UPPALIMOHAIBHBIX YpaBHEHUN 1
63 I'paduueckue MeTO bl pelIeHNs TOKa3aTeIbHbIX YPaBHEHUN 1
64 I'padpuaeckue MeTOBI pEIICHUS MTOKAa3aTEIbHBIX HEPABEHCTB 1
65 I'padmyeckue MeToab! pereHus JorapupMuIecKuX ypaBHEHUN 1
66 I'paduaeckue MeTombI pelIeHnus JOTapuPMUIECKUX HEPABEHCTB 1
67 I'padnyueckue MeToab! pemeHus JIorapupMUIeCKuX HEPABEHCTB 1
68 I'paduueckue METObI PELICHUS TIOKA3aTEIbHbBIX U JIOTapU(PMUUECKUX YPAaBHEHUN 1
69 I'paduaeckue MeTomBI pelIeHUs MOKa3aTeIbHbBIX U JOTapU(PMUUECKUX YPaBHECHUI 1
70 I'paduueckue MeTo bl pellIeHHs TOKa3aTeIbHbIX U JIOTapu(PMUYECKUX HEPABEHCTB 1



71

Fpa(bI/I‘IeCKI/Ie MCTOAbI PCIICHHA ITIOKA3aTCIbHBIX U J'IOI‘apI/I(l)MI/I‘ICCKI/IX HCPABCHCTB

72 KonTponbhas pabota: "UppannonanbHele, Moka3zaTelbHbIE U JJorapupMUUecKie HepaBeHCcTBa"
73 KomruekcHbie uncna. AnreOpanueckas U TPUTOHOMETpUYecKast OpMbI 3aHCH KOMITJIEKCHOTO 1
qucia
74 KowmrmnekcHbie uncna. AnreOpanueckas U TpUrOHOMETpUdecKas (POpMbI 3aITUCH KOMILJIEKCHOTO 1
qucna
75 ApudmeTrueckne onepaui ¢ KOMITICKCHBIMHA YUCIIAMU 1
76 Apudmernueckue onepanyy ¢ KOMIJIEKCHBIMHU YUCIaMU 1
77 N3o0pakeHne KOMIUJIEKCHBIX YMCe Ha KOOPAMHATHOM INTIOCKOCTH 1
78 N3o0pakeHre KOMIUICKCHBIX YHCeI Ha KOOPAMHATHOM IJTIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-o0ii cTeneHn U3 KOMIUIEKCHOTO Yucia 1
80 dopmyna Myaspa. Kopau N-0ii cTeNeHN W3 KOMITIEKCHOTO YHCIa 1
81 [TpuMeHeHne KOMITIEKCHBIX YHCEeN IS PeeHus GU3NIECKUX 1 TEOMETPHYECKUX 3a1a4 1
82 Konrtponsnas padora: "KommiekcHsie uncna" 1
83 HatypanbHble u enbie yrcna 1
84 Harypanbhble u 11enble yucia 1
85 [IpumeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX YHCEI 1
86 [TpumMeHeHre NprU3HAKOB JACTMMOCTH IENTBIX YHCEIT 1
87 [Tpumenenue npuszHakoB AenmuMocty nensix yucen: HOJl u HOK 1
88 [Tpumenenne npusHakoB aenuMocty Hensix yucen: HOJ[ u HOK 1
89 [TpuMeHeHne NPU3HAKOB JAETMMOCTH IIEIIBIX YUCEI: OCTATKH [0 MOIYJIIO 1
90 [TpuMeHeHne NPU3HAKOB IETMMOCTH IIEITBIX YUCEI: OCTATKH IO MOIYJITIO 1
01 [TpuMeHeHre NpU3HAKOB JAEIMMOCTH 1IeNIBIX YMCell: alroput™M EBkina Ui penienus 3ajaad B 1
HEJBIX YUCIIaxX
92 Konrtponbnas pabdora: "Teopus nenbix uncen"
93 CucteMa U COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-CIICACTBHUS



94 CucreMa U COBOKYITHOCTh YpaBHEHH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS 1
95 OCHOBHBIE METOJIBI PEIICHHSI CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX ypaBHEHUN 1
96 OCHOBHbBIE METO/IbI PELLICHHUSI CUCTEM U COBOKYITHOCTEH HppaIlMOHAJIbHBIX YPaBHEHUH 1
97 OCHOBHBIE METO/IBI PEIICHHSI CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX YpaBHECHHN 1
98 OCHOBHBIE METO/IbI PEILICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX YpaBHEHUN 1
99 OCHOBHBIE METO/IbI PEIICHHSI CUCTEM U COBOKYITHOCTEH JIOTapU(PMHUECKUX YPaBHEHHIA 1
100 OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX ypaBHEHUN 1
101 IIpuMeHeHHe CHCTEM K PEIIEHUI0 MaTeMaTHUECKUX 3ajlad M 3a]1a4 U3 pa3IuyHbIX 00JacTel HayKu 1
U peaJIbHOM KU3HH, UHTEPIPETALUS OTYYEHHBIX PE3yIbTaToOB
102 [TpuMeHeHHe CHCTEM K PEIICHUI0 MaTeMaTHUECKUX 3ajad M 3a]1a4 U3 Pa3IUUHbIX 00JacTel HAyKu 1
Y peaTbHOM KU3HH, HHTEPIPETANNS TIOTYICHHBIX PE3yIbTaTOB
103 [IpumMeHeHrne HepaBEHCTB K PEIICHUIO MATEMAaTHUYECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 001acTeit 1
HAYKU U peaJIbHOW KU3HH, HHTEPIPETALUS TOITYYESHHBIX PE3yIbTaToOB
104 KontponbHas pabdora: "Cucremsl palliOHaIbHBIX, UPPALMOHAIBHBIX IOKA3aTEIbHBIX U 1
JorapupMUUECKUX ypaBHEHUN"
105 PanmonaneHble ypaBHEHUS ¢ TapaMeTpaMHu 1
106 PanmonaneHble HepaBeHCTBA ¢ TapaMeTpaMu 1
107 PanrionansHbIE CHCTEMBI ¢ TTapaMeTpamMu 1
108 WppanmonansHbie ypaBHEHHS, HEPABEHCTBA C TapaMeTpaMu 1
109 HppanmoHaibHbIe CHCTEMBI C TApaMeTpaMu 1
110 ITokasaTenbHbIe ypaBHEHUs, HEPABEHCTBA C lTapaMeTpamMu 1
111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuyeckue ypaBHEHHsI, HEPAaBEHCTBA C ITapaMeTpaMu 1
113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
114 TpuronomeTpruyeckre ypaBHEHHUs € TapaMeTpaMu 1
115 TpuroHomeTpuueckre HEpaBEHCTBA C TApaMeTPaMHU 1



116 TpuroHomMeTpuueCKre CUCTEMBI ¢ TTapaMeTpamMu 1
117 [TocTpoeHne u uccieI0BaHNE MaTEMAaTHIECKIX MOEIIEH peaTbHBIX CUTYAIHA C TIOMOIIHIO 1
YpaBHEHUH ¢ ITapameTpamMmu
118 [TocTtpoeHue u nccnenoBaHUe MATEMATUYECKUX MOJEIEN PEATIBHBIX CUTYAIUH C IOMOLIBIO 1
CHCTEM YPaBHEHUH C mapaMeTpamu
119 [TocTpoenue u nccieaoBaHUe MATEMATUYECKUX MOJIEJIEH PeabHBIX CUTYAIUi ¢ TOMOIIBIO 1
CUCTEM YpaBHEHUU C TapaMeTpaMu
120 KonTponbras padota: "3amgaqu ¢ mapamerpamu' 1
121 [ToBTOpeHue, 06001eHNe, cucTeMaTH3aIus 3HaHui: "YpaBHeHUS " 1
122 [ToBTOpeHME, 0000MEeHNE, CHCTeMaTH3aIus 3HaHUH: "YpaBHeHUS " 1
123 [ToBTOpenue, o0o0IIeHNe, cucTeMaTH3alys 3Hanuil: "Ypauenus. CuctemMsl ypaBHEHUH" 1
124 [ToBTOpeHMEe, 0600IIeHUE, ccTeMaTH3anus 3Hanui: "HepaBeHncraa" 1
125 [ToBTOpeHnue, 06006meHue, cucremaTu3anus 3nanuit: "HepaBenctsa" 1
126 [ToBTOpeHmE, 0600IIeHNE, cCcTeMaTH3anus 3Hanui: "HepaBeHncraa" 1
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CpeiHero o0mero o0pa3oBaHus
pe3yJabTara
1 YHucna v BBIYUCICHUS
11 OmnepupoBaTh NOHATHAMM: pPALUOHAIBHOE U JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U JIeCATUYHAs! JPOOb, MPOLIEHTHI
12 BemonHATe  apudmernyeckue  onepauud ¢ pPalMOHAIBHBIMH U
' JIeCTBUTENLHBIMU YHCIIaAMHU
13 BoInonHATE TpUOIMHKEHHBIE BEIYMCICHHS, UCTIONb3YS TIPAaBUIIa OKPYTIJICHUS,
' JIeJIaTh IPUKHUIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUI
OnepupoBaTh NOHATHSMM: CTENEHb C LEJIBIM II0Ka3aTelIeM, CTaHAApTHAas
14 ¢dopma 3amMcu AECHCTBUTENBHOIO 4YMCIa, KOPEHb HATypaJbHON CTENEeHH;
' UCTOJIB30BATh MOAXOJAIYI0 (HOpMY 3alUCH JACUCTBUTEIBHBIX YHCEN IS
pelIeHns MPaKTUUECKUX 3ajad U MPECTaBICHUS JaHHbBIX
OmnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YTJIa;
1.5 UCMOJIb30BaTh  3alMCh  NPOM3BOJBHOTO  yIrjla  uepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU
2 VYpaBHeHMsI U HEpABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPaBHEHME, HEPABEHCTBO, LENOE,
2.1 panoHaiIbHOE, MppalOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE
99 BoimonsaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPRXKEHUI M pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BoimonHATe mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPALHMOHAIBHBIX
2.3 BBID@)KEHUI M peliaTb OCHOBHBIE THUIIBI ILEJbIX, pAlMOHAIBHBIX M
UppaloHaIbHBIX YPaBHEHUH U HEPABECHCTB
94 [IpuMeHATh ypaBHEHHMs M HEpaBEHCTBA JUIs PELICHHsS MaTeMaTHYEeCKHX
' 3a/1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTel HayKu U peanbHON )KU3HU
MogenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
2.5 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJauyd, HCCIEN0BATh
MOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAaHUEM anIapara areOpbl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUAMU: (YHKIIHS, CIIOCOOBI 3alaHusl QYHKIUH, 00J1aCTh

onpesesieHus] U MHOXKECTBO 3HaueHWil ¢yHKuuu, rpadpuxk dyHKUIUY,




B3aMMHO OOpaTHbIC (PYHKITUU

OnepupoBaTb NOHATUAMU: UYETHOCTH W HEUYETHOCTh (PYHKIUH, HYJIU

32 (YHKITUH, POMEKYTKHU 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBatek rpaguky QyHKIMHA U1 peLIeHns] ypaBHEHUH
3.4 CtpouTth 1 4UTaTh rpaduKK JUHEHHON (PYHKIIUHU, KBAIPATUIHON (YHKIIUH,
CTENEHHOMN (PYHKIIMH C LEJIbIM TIoKa3aTelieM
Ucnonb3oBate rpaduku QyHKOMA JUIsI MCCICNOBAHUS TPOIECCOB U
3.5 3aBUCHMOCTEH TPH PEIICHWH 3aJad W3 JIPYIHX Y4eOHBIX NTPEIMETOB M
peabHOM JKU3HH, BBIpaXKaTh POPMYJIaMU 3aBUCUMOCTH MEXIY BETMUYNHAMU
4 Hayana maTematuueckoro ananmsa
41 OnepupoBaTh TMOHATHSAMHU: TOCIEAOBAaTENbHOCTh, apudMeThyeckass u
' reoMeTpuuecKas Mporpeccuu
49 OnepupoBarh TMOHATUSMHU: OECKOHEUHO YOBIBAarOIIas TeOMETpUIecKast
' porpeccusi, CcyMma OECKOHEYHO YOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH
4.3 3aaBaTh NOCIEIOBATEIHHOCTH PA3TUYHBIMU CIOCOOaMuU
44 Hcnonb3oBarh CBOMCTBA MOCJEAOBATEIBHOCTEM M MPOTPECCHUd IS
' pelIeHrs peabHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBath NOHATUSAMHU: MHOXECTBO, OTIEpAlUN HAJl MHOYKECTBAMU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Ui ONUCAHUs
5.2 PEATBbHBIX TIPOIIECCOB U SIBJICHUM, MPU PEIICHUH 3a/a4 U3 JPYTHX YIeOHBIX
IPEIMETOB
5.3 OnepupoBaTh  TMOHATUSMHU:  ONpEAENiEHHUE,  TeopeMa,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KITACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsieMoro .
00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEr0 001ero 00pa3oBaHus
pe3yJbTarTa
1 Yucna v BBIYUCTICHUS
OnepupoBaTh TOHATUSAMH: HATypalbHOE, IEIO€ YHWCIO; HCIOIb30BaTh
11 NPU3HAKU JEIUMOCTH LEJNbIX YHUCEN, PA3JIOKEHHE YHUCIa Ha MPOCThIE
MHOXKHTEH JUTSl PEIICHUS 33]1a9
1.2 OnepupoBath MOHATHEM: CTEIIEHb C PallMOHAILHBIM [10Ka3aTeIeM
13 OnepupoBarh MOHATHSIMH: JIOTApU(M UYHCIIA, ACCATUIHBIC W HATypaJIbHBIC
' norapuMsl
2 YpaBHeHHs U HEPABEHCTBA
2.1 [IpuMeHaTh CBOWCTBA CTEMEHWM JUIA TPEoOpa3oBaHUS  BBIPAKCHHH,



OIICPUPOBATL MOHATHUAMH: I10KA34aTCJIbHOC YPABHCHUC KW HCPABCHCTBO,
peuraTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BremonHATe  TpeoOpa3oBaHUs BBIPAKEHHH, COJEPXKAIIUX JIOTapH(MBI;

2.2 OTICpUPOBATh TOHATHUSAMU: JOrapu(MUUECKOE yYpaBHEHHE U HEPaBEHCTBO;
pelnaTb OCHOBHBIE THIIBI JJOrapU(PMHUUECKUX YPAaBHEHUH 1 HEPABEHCTB
2.3 HaxoauTs perieHns npocTeimux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh NOHATHUAMHU: CHCTEMA JIMHEHHBIX YPAaBHEHHUU M €€ PELICHUE;
2.4 HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PELIEHUS TPAKTHYECKUX
3aza4
95 Haxoauthk pemenus npocTeiumx CUCTEM U COBOKYITHOCTEN pallMOHATbHBIX
' YPaBHEHUI U HEPABEHCTB
MonenupoBaTh peajbHble CUTyallud Ha S3bIKE aureOpbl, COCTaBIATh
2.6 BBIPQXKCHUSI, YpaBHEHMs, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 3ajauH,
UCCIIEI0BATh TOCTPOEHHBIE MOAEIH € UCIOIb30BaHUEM alllapaTa anreopsl
3 OyHKIHH U TpaduKe
OnepupoBaTh INOHATUAMM: IepUOAHMYECKAas (DYHKIMS, HPOMEKYTKH
31 MOHOTOHHOCTH (DYHKLMH, TOYKH 3KCTpeMyMa (yHKIHUM, HauOosbliee U
' HauMEHblIee 3HaYeHUA (DYHKIUM Ha MPOMEXYTKE; MCIOJIb30BaTh UX IS
uccienoBaHus QyHKIMH, 331aHHON TpapuKoM
OnepupoBath MOHATUAMH: TpadUKH MOKA3aTeIbHOM, JOrapudMHUUIECKOU U
3.2 TPUTOHOMETPUUYECKUX (PYHKIMIA; H300paxkaTb HMX HAa KOOPAWHATHOU
IJIOCKOCTH Y UCIIOJIB30BATH I PEIICHUS yPaBHEHUN U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHON IJIOCKOCTH TPaQUKH JTMHEHHBIX ypaBHEHUN
' Y UCIIOJIb30BaTh UX JJIA PEIIECHUS CUCTEMBI JINHENHBIX YPABHCHUN
3.4 Hcnonp3oBate rpaduku (YyHKIMHA A7 HCCIEIOBAHUS TIPOLIECCOB U
' 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIUILIHH
4 Havana maTemMaTnueckoro aHaamsa
OnepupoBaTh NOHATUSAMU: HENPEPbIBHAS (PYHKIIMS, TPOU3BOIHAS (YHKIIUY;
4.1 WCTIOJIB30BATh T€OMETPUIECKUN W (PU3MUYECKHI CMBICI MPOWU3BOJHON st
pelieHns 3a1a4
4.9 HaxomuTe  mpoW3BOAHBIE  DIIEMEHTAPHBIX  (YHKUWH,  BBIUYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO ()yHKIIMN
Hcnonp3oBaTe  MPOM3BOAHYIO Ul HMCCIelOBaHMA  (YHKIMH  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, NPUMEHATH PE3YJIbTAThl HUCCIEIOBAHUSA K
HOCTPOEHUIO I'pauKOB
44 Hcnonb30BaTh MPOW3BOAHYIO U1l HAXOXKJEHUS HAWIY4ILIEro pPELIeHHUs B
' NPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OmnepupoBaTh NOHATHSAMM: MEpBOOOpa3Has M UWHTErpajg; IOHUMATh
' TeOMETPUUECKUH U (PU3UUYECKHIA CMBICI HHTETpaja
46 HaxoauTe nepBooOpa3Hbie 371€eMEHTAPHBIX (QYHKIUN, BBIYUCISATh HHTETPa

no ¢popmyne Hetorona — JleiiGHuia



4.7

Pemrate IMPUKIIAAHBIC 3a/la4ud, B TOM YHCJIC COONAJIbHO-3KOHOMHNYCCKOTO U
(I)I/ISI/I‘ICCKOFO XapakTepa, CpEACTBAMH MATEMATUYCCKOT'O aHAJIN3a



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 3J1€MEHT COACPKAHUS

Koa
1 Ywucita ¥ BEIYUCICHUS
Panmonaneupie  uyucina. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOH, TPOLIEHTHI,
11 OECKOHEUHBIE MEePUOIUIEeCKIe ApoOU. ApuPMETHIESCKHE ONepaliK C PAIIMOHATBHBIMU
’ YUCJIaMH, TIPE00pa30BaHUs YHNCIOBBIX BhIpaxeHui. [[pumenenne npobeii 1 mpoleHTOB
JUISL pELIEHUS PUKIAAHBIX 3aa4 U3 Pa3JIMYHbIX OTPAciiell 3HAHUW U PEabHOU KU3HU
JleiicTBuTenbHBIC YKcia. ParmoHanpHble U UppallMOHANbHBIC YhCiia. ApudmeTuueckue
1.2 orepariyi ¢ JCUCTBUTEIBHBIMU 4YHcIaMu. [IpuOIkEHHBIC BBIYUCIICHUS, MPaBHUIIA
OKpYTJICHHMS], TPUKHUJIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUI
Crenenb ¢ menbiM nokasareneM. CtanmapTHas hopma 3aricu JeHCTBUTEIIBHOTO YUCIIA.
1.3 Hcnonb3oBanue moaxosmiei (opMbl 3aMUCH JIEHCTBUTENBHBIX YUCEN JJI PEIICHUs
MPaKTUYECKUX 3a/1a4 U MPEJICTABIICHUS JaHHBIX
14 ApudmMeTnuecknii KOpeHb HATypaJIbHOW cTerneHu. J[eWcTBus ¢ apuMeTHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENIEHU
15 CuHyCc, KOCHMHYC U TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHT€HC YKMCIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxpaecTBa U TOXKACCTBEHHBIE MPe0oOpa30BaHUS
59 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpakeHHid. OCHOBHBIE TPUTOHOMETPUUYECKUE
' bopMyIbI
53 VYpaBHeHue, KOpeHb YypaBHeHus. HepaBeHCTBO, pelieHHEe HepaBeHCTBA. Meton
' UHTEPBAJIOB
2.4 Pemrenue nenbix u ApoOHO-pAIMOHAIBHBIX YPABHEHU 1 HEPABEHCTB
2.5 Pemenue nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB
2.6 Pemrenue TpuroHoMeTprUUECKUX YpaBHEHUM
57 [IpumeneHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a7a4 U 3a/1a4 U3
' pa3IMYHBIX 00JaCcTel HAYKU M PEATbHOMN KU3HH
3 OyHKIMY U Tpaduku
31 Oyukus, crnocoObl 3amanus QyHknww. [padux ¢ysxnuu. B3ammao oOpaTHBIE
' GyHKIUH
3.9 OOGmactp ompeAcliecHHsT W MHOXKECTBO 3HadueHWd ¢yHkumu. Hymm dyHKImm.
' [TpoMexyTKkH 3HAKOTIOCTOSTHCTBA. YETHBIC U HEUETHBIC (DYHKIIUU
3.3 CrenenHast GyHKIIMS ¢ HaTypaJbHBIM U IICJIBIM TTOKa3zateneM. EE cBolicTBa u rpaduxk.



CaoiicTBa 1 rpaduK KOpHs N-0i CTeTICHU

TpuronomeTpuyeckass OKPYKHOCTb, OIpEAEIEHUE TPUTOHOMETPUUYECKUX (DYyHKIUN

34 YHCIIOBOTO apryMeHTa
4 Hauana maTemaTiueckoro aHaimsa
41 ITocnenoBaTenbHOCTH, CIOCOOBI  3alaHUs  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [OCJIE1I0BATEIbHOCTH
Apudmernueckass M TreoMeTpUYecKas Iporpeccud. beckoHeyHO —yObIBaromas
4o ~ TEOMETPHYECKas NPOrpeccHs. Cymma OeckoHEUHO YOBIBAalOUIEH TIeoMeTpUYecKou
' nporpeccun. @opmyna CIOXKHBIX HPOLEHTOB. lVCHonb30BaHUWE MPOrpeccCHH JUis
peLIeHHs] peabHbIX 3a]a4 IPUKIIAJHOTO XapaKTepa
) MHoxecTBa 1 JIOTHKa
MHoxecTBO, omnepauuu HaJ MHokecTBaMu. Jlumarpammsl Oilepa — DBenna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JAjis ONMCaHUS pealbHbIX
MIPOILIECCOB U SBJICHUM, P PEIICHUH 33]a4 U3 APYTHX Y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, J0KA3aTEIHCTBO
11 KJIACC
Kona IIpoBepsieMblii 3JIeMEHT CO/iep:KaAHUS
1 Yucna u BeIYMCIECHUSA
11 HarypanbHsle u niensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YUCE
1.2 CreneHsb ¢ palMoHaIbHBIM MOKa3aTeneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uucna. [lecaTudHble U HATypajIbHbIE JOrapupMbl
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 [TpeoOpazoBanue BBIPAKEHUNA, COACPIKALINX JIOTAPU(MBI
2.2 ITpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIMX CTENEHH C PAllMIOHAIIbHBIM IIOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHblE ypaBHEHUsS] U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA
26 CucteMbl TMHEWHBIX ypaBHEHUH. Pelienrne npukiaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl ¥ COBOKYITHOCTHU PAallMOHAIBHBIX YPABHEHUI U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTEeMaTHUECKUX 33134
' W 3a71a4 U3 pa3IMYHbIX o0JacTel HAayKH U peasibHOM KU3HU
3 OyHKIMY U TpaduKu
Oyukuusa. [lepuonuueckue ¢yHkiuu. [IpoMexxyTKu MOHOTOHHOCTH (YHKITHH.
3.1 MaxkcumymMbl ¥ MUHUMYMBbI (GyHKkuuud. HauGosbliee M HavMeHblIee 3HauY€HUE
(GYHKIIUM Ha IPOMEKYTKE
3.2 Tpuronomerpuveckne GyHKINN, UX CBOHCTBA U TPaPUKH



3.3

[TokazarenbHas u Jorapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLICHUs] YpaBHEHUM U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMN A7 UCCIeI0BaHUS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHMKAIOT NpPU pEIIEHUH 337ad W3 JAPYruX Y4eOHBIX NpPEAMETOB U
peaNbHON KU3HU
4 Haygana maTremaTnyeckoro aHamusa
4.1 HenpepbiBable pyHKIUH. MEeTOA MHTEPBAIOB JJIs pEIICHHSI HEPABEHCTB
4.2 [TpousBonHas GyHkuuu. ['eomerprueckuii 1 GU3NUECKUN CMBICI TPOU3BOIHON
43 [Ipou3BogHbie AMeMeHTapHBIX (yHKIUH. DOpMysIbl HAXOXKIACHHUS IMPOU3BOTHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI
[IpumeHeHHe TPOM3BOJHOW K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxaeHne HanOOobIIer0 W HAWMMEHBINEro 3HAa4YeHUs (YHKIUU Ha
OTpE3Ke
[IpumeHeHre NTPOM3BOJHON Ul HAXOXACHUS HAWIYYILIEro PEIIEHUs B IPUKIAIHBIX
4.5 3ajjavax, Uil ONpEAeNeHHs CKOPOCTH TIpolecca, 3aJaHHOro (opmynoi umu
rpapuKoM
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HBIX
4.7 WuTerpan, ero reoMeTpuyeckuii 1 GU3NIECKUN CMBICI. BrIaucieHne nHTerpaia mo

¢dopmyne Herotona — Jlelioanna



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHUSI
OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

Brnanenne MeTtomamMu OKa3aTENbCTB, AITOPUTMAMHU PEIICHUS 3aj]ad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHIAMM: OIpEAEICHHUE,
aKCMoOMa, Teopema, CIIEJCTBUE, CBOWCTBO, TNPHW3HAK, JIOKA3aTEILCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE W TPOTHUBOMOJIOXKHOE YTBEP)KIEHHE, NMPHUBOJUTH TPUMEPHI U
KOHTPIPUMEPBI, HCIOIB30BaTh METOJ MAaTeMaTUYecKOW WHIYKIUH;
IPOBOJIUTH JIOKa3aTeNbHbIC PACCYKICHHUS MIPU PELICHUH 3a/1a4, OLICHUBATh
JOTMYECKYI0  MpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepUpPOBaTh
HOHATUSAMH: MHOXECTBO, ITOJMHOKECTBO, OINEpaly HaJ, MHO)KECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUS PEaTbHBIX MPOIIECCOB M SBICHUH M MPU PEIICHUU 3a/1a4, B TOM
qHcie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a71aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BaTh Tpadbl mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEN0Ee YHCIIO,
CTCIICHb C IECJIBIM MOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palMoOHaIBbHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTENBHBIM MOKa3aTesIeM,
JIOI‘apI/I(I)M qucia, CHMHYC, KOCHMHYC MW TaHI'CHC IMPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIO, HPPAIMOHAIBHOE YHCIIO,
MHOKECTBA HATypalbHbBIX, IEJbIX, PalMOHANBHBIX, JAEHCTBUTEIHHBIX
YKCeN, YMEHHE MCIIOJIb30BaTh MPU3HAKU JICTUMOCTH, HANMEHBIIUI 00N
JeNUTeh W HaWMeHbIee oO0liee KpaTHOe, alroput™M EBknmma mpu
pelleHnH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMHA CHCTEMaMHU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUEHUH U TPpeoOpa3oBaHUs
BBIPDOKECHUN CO CTENEHSIMU M Jiorapudmamu, mnpeoOpazoBaHus ApOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

IIOCJICA0BATCIBHOCTD, apI/I(l)MCTI/ILIeCKaH nmporpeccus, TIrcoOMETpHUICCKasA



nporpeccusi, OECKOHEYHO YyOBIBalOIIas TIEOMETpPUYECKas IIPOrpeccus;
yYMEHHUE 3a/laBaTh IOCJIEAOBAaTEIbHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYpPpPEHTHBIX (pOpMyIT; yMEHUE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢opMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauueckas); yMeETb
NPOU3BOIUTH apUPMETUYECKHE JEHCTBHA C KOMIUIEKCHBIMH YHUCIIAMH;
IPUBOJIUTH IPUMEPHI MCIIOJIb30BaHUA KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh
HNOHATHSAMM:  MaTpuua 2xX2  wm 3x3, onpenenurenb  MaTpULpl,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTelbHble, CTENEHHbIe, JIorapu(pMUyeckre, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIIEPUPOBATh
MOHATUSAMH: TOXKJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOINBIO pPa3IMYHBIX NPUEMOB; peEIIATh
YpaBHEHUS, HEPAaBEHCTBA M CUCTEMBl C I1ApaMETpPOM; IPUMEHSATH
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYECKHX

3aa4 U 3a/1a4 U3 pa3JIMIHbIX oOacreit HAayKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(YHKIMU Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIMS, aCUMOTOTHI rpaduka
(GyHKIMH, TiepBas U BTOpas MPOU3BOAHAA (DYHKIMM, T€OMETPHUECKUN U
(u3nueckuif CMBICT TPOU3BOAHON, TMEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpA; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QyHKIMH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMITO3UIIMKN (YHKIMN, HAXOIWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(yHKIMY; YMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONB30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUSA (YHKIHH,
HaXoJIuTb HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHUEM arlapara MaTeMaTH4eCcKOro
aHaJIN3a; NPHUMEHATH MPOM3BOAHYIO Uil HAXOXACHHA HAWIy4dlIero
pelleHns B MpPHUKJIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHMUYECKHUX M

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




HUHTCIrpajia;, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

oMol ¢ hepeHIuanbHbIX YpaBHCHUI

YMeHue onepupoBath NOHIATUAMHU: Tpaduk GyHKIMU, oOpaTHas QyHKLIMS,
KOMIO3UIMS (DYHKUMH, JMHEHHas QYHKIM, KBajapaTHuHas (QyHKIUS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIWHU, TOKa3aTelbHas M
norapupmMuueckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH H3YYECHHBIX
(GyHKUMHA,  BBINOJHATH  OpeoOpasoBaHust  rpadukoB  (yHKUHUH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelieHny 3a7ad M3 JpYrux ydyeOHbIX MpPEeIMETOB U 3a7ady U3 peajbHOU
KHU3HHM; BbIpaKaTb (OpMyJIaMHU 3aBHCHUMOCTH MEXJy BeJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Trpaduku (QYHKIHMHA Ui pelIeHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C IapaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUHN, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIE Ha
IPOLEHTHI, O W YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 33/1a4d U3 O0JIACTH YMPABIICHUS JTUUYHBIMU U CEMEWHBIMU
(vHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHHs, HEpAaBEHCTBA U HX
CHUCTEMbI N0 YCIOBUIO 3aJlayM, HUCCJIEIOBATh MOJYYEHHOE pElIeHHE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHHE MOJCIHPOBATH
peanbHbIe CUTYyallMd Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJENM C  HUCIOJIb30BaHWEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSAMHU: CpeqHee apu(MeTHdecKoe, MeIraHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE H3BJIeKaTh, MHTEPIPETHPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIOIIYIO CBOWCTBA pPeajbHBIX IPOIIECCOB W SIBICHUH; MPEICTABIAT
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C NPUMEHEHHEM TpadHueCKUX
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKy MCCIeI0BaTh COBMECTHbIC

HaAOJI0/IEHUS C MTOMOIIBIO TUarpaMM pacceMBaHUs U TUHEHHON perpeccuu

YMeHune onepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4alHOE

CO6BITI/IC, BCPOATHOCTD CJ'Iy‘l&fIHOl"O CO6BITI/I$I; YMCHHUE BBIYHUCIIATH




BEPOSTHOCTb C HCIIOJIB30BaHMEM TpaHUUECKMX METOJIOB; IMPHUMEHSTh
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnn, komOuHaTopHBIe (aKTHl U (OPMYIIBI,
OLIGHMBATh BEPOSITHOCTU pEajbHBIX COOBITHI; YMEHHE ONEepupoOBaTh
NOHATHSIMH:  CIlydaiiHass BEJIMYMHA, pacIpelelieHue BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOM  BENUYMHBL, (YHKUIMU pACTPENENICHUs M  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 U HOPMAJIBHOTO pacIpeeeHuil; yMeHHe
UCIOJIb30BAaTh CBOMCTBA M3YUYECHHBIX pacrpeieieHU A pelIeHus 3a1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMIA; yMEHHE TMPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIEpUPOBATH MOHATUSAMH: COYETAHUE, MEPECTaHOBKA, YUCIIO COYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEIICHUS 3a1ad; OICHUBATh
BEPOSITHOCTU pEealIbHBIX COOBITHIl; COCTaBNIATh BEPOSATHOCTHYIO MOJETbh U

MHTEPIPETUPOBATH IIOJIIYYEHHBIH PE3yIbTaT

YMeHue omnepupoBaTh MOHATUSMU: TOYKa, MpsAMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yIoJ, TPEXTPAaHHBIN YTOJ, CKPEIIMBAIOIIKECS MpsAMbIe, apalieNbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MEXAy TpsSMONM M IUIOCKOCTBIO, YIoJl MEXIY IUIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHUE MEX]y IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3aa4 U3y4yeHHbIe (DAKTHl U TEOpPEMbl IMJIAHUMETPUHU; YMEHHUE OIICHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJIeJIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPEelIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAbL (QUTYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, Npu3Ma, NHpaMuaa, (GUTypa U TOBEPXHOCTb
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH THPaMHIbI, MPHU3MBI, KOHyca, IMIWHApa, 00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHs KOHyca M LMIMHIPA,

mapaii€JIbHbIE OCH HWJIW OCHOBAaHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




11

12

13

Kacaromascsi cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYeHHE
MHOTOTpaHHHMKa, U300pa’kKaTh MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpalllEHUs, UX CEUYEHHUs, B TOM YHCIIE C MIOMOILBIO JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSITEIbHO
(hopMynHupoBaTh ONpeeNIeHUs] U3y4aeMbIX (QUTYp, BbIJIBUraTh TMIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpHUecKux (uryp, oOOCHOBBIBATH WIIU
OlpoBepraTb MX; YMEHHE MPOBOIUTH KiaccU(PUKALUIO QUryp IO
pa3IMYHBIM TpPHU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS

YMeHue onepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapajuleNbHBIA MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOMO00Us, TONO0HBIE QUTYPHI;, YMEHUE
pacro3HaBaTh paBHbIC U IMOJOOHBIE (UTYpHl, B TOM YHCIE B NPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPHUUECKUE OTHOILCHHS TIPU
pelIeHnH 3ajjay; HaXOJIUTh TIE€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTod,
IUIOIIA)(b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHON JKM3HHW, YMEHHE BBIYHCIATH TCOMETPHYECKHE BEINYHHBI
(nvHa, yrom, miomagb, O0BEM, IUIOUIAIb MOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIOLIA[h HOBEPXHOCTU
nMpaMyzbl, TPU3MBbI, KOHYCa, IWIMHApA, IUomaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuneaa, MHUPaMHIbI, [PU3MbI, LWIUHIpPA,

KOHYCa, l1apa; YMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOI00OHBIX UTYP

YMmenue OIICPHUPOBATH MNOHATHUAMU: HNPAMOYIOJibHAd CHUCTCMa KOOPAUHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCIIO, Pa3JIOKCHUC BCKTOpa II0 68.3I/ICY,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUC, YIOJI MCKAY
BCKTOpaMu; YMCHUC HUCIIOJb30BATb BCKTOpHBIﬁ u KOOpl[I/IHaTHHﬁ METO

JJId pEeIICHU TCOMCTPHUICCKUX 3a4ad 1 3aJiad JPYTUX y‘lC6HHX npeaAMETOB

YMeHne BeIOMpATh MOAXOMSIIANA METOJT IJIsl PEIISHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEMAaTHKH B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paclio3HaBaTh MPOSIBJIEHUE 3aKOHOB
MAaTeMaTUKH B UCKYCCTBE, YMEHHE MPHUBOAUTH MPUMEPHl MAaTEMATUYECKUX

OTKPBITUH POCCUHCKON U MUPOBOM MaTEMAaTUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbhslie u nenbie yncia. [IpusHaku AeTMMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApOOHM, TPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HAaTypalbHOUW cTerneHH. J[eHCTBHUS ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypaabHBIC JTOTApU(MBI
JeiicTBuTenpHble uucia. ApU(PMETHYECKHE OIlepaluud C  JeHCTBUTEIbHBIMU
1.7 yrciaamy. [IpuOnrkéHHble BEIUMCIIEHMS, IPaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeobOpaszoBanme BeIpaKeHUN
1.9 KommnekcHplie yncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lemnblie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckrue ypaBHEHUS
2.4 [Toka3zarenbHble U JorapuMUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paIOHANIbHBIE HEPAaBEHCTBA
2.6 HppatmonansHble HEpaBEeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABECHCTBA
2.8 Tpuronomerpudeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl JTMHEHHBIX ypaBHEHUH. OnpeaeTnTeh MaTPULIBI
3 OyHKIUH U TpaPUKH



Oyukus, crocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aummuo oOpaTHbIE

3 ¢ynkunu. YétHble 1 HeuéTHble QyHKuMU. [lepruoguueckue GpyHKIUM
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
32 [TpomMexxyTku  3HAKONMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl U MUHUMYMBI (yHKIuH. HanbGonbliee u HauMeHbIlee 3HAUYEHUE
(GYHKINY HAa TPOMEKYTKE
33 Crenennas ¢GyHKOHMS C HaTypajdbHBIM M II€JIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
34 TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zaTtenbHast u orapudmudeckas GyHKIHH, X CBOWCTBA U TPapUKH
36 Touku paspeiBa. AcuMnToThl rpadukoB ¢GyHknmid. CBoiicTBa  (YHKIHH,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMH
3.8 Apudmernueckas 1 reoMmeTpudeckas mporpeccur. @opmyia CI0XXHBIX MPOLIEHTOB
4 Hauana maTtemaTndeckoro aHaiansa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 3KkcTpeMyMbl. HaxoskaeHue HanOoJIbIIEero 1 HaMMEHbLIErO 3Ha4eHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpan
) MHosxecTBa U JIOTHKA
5.1 MHoXxecTBO, ornepanuu HajJ MHOKecTBamMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTS B cTaTHCTHKA
6.1 OmnucarenpHasi CTATHCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [TpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpallEHUS
7.5 Koopaunats! u BeKTOpbI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



LleneBble OpMeHTHPBI Pe3yJIbTATOB padoyeil MPporpaMMbl BOCIMTAHMS,
(¢opMmupyemMble B paMKax peaju3anuu padodeil mporpaMMe 1o MateMaTHKe
(ypoBenb COO)

PaGouas nporpamma Bociutanus MBOY Urpunckoit COLL Ne 1 peanusyercs B
TOM YHKCJIE U YePE3 UCIOIb30BaHNE BOCITUTATENILHOIO IOTEHIIMAJIa YPOKOB.

Ota paboTa oprueHTHpOBaHA HAa (OPMUPOBAHUE LIEJIEBBIX OPUEHTUPOB
pe3yJbTaTOB BOCIIUTAHUS Ha YPOBHE CPeHEro o0IIero oopa3oBaHusi, KOTOPbIE MOTYT
ObITh CHOPMUPOBAHBI, B TOM YUCJIE HA YPOKAX MaTEMaTHKU:

IlesieBble OpUEHTHPBI

Fpamancxoe BOCIIMTAaHHE

CoszHaromuil ¢CBOE €IMHCTBO C HAPOIOM Poccr Kak HCTOYHHKOM BIIACTH M CYOBEKTOM THICSIYEITICTHEH
POCCHUICKOM rOCYIAPCTBEHHOCTH, C POCCHIICKMM roCcy1apCTBOM, OTBETCTBEHHOCTD 3a €r0 Pa3BUTHE B
HACTOSIIEM U OYyIyIIeM Ha OCHOBE HCTOPUYECKOTO MPOCBEIICHHS, CPOPMHUPOBAHHOTO POCCUHCKOTO
HallMOHAJIbHOTO UCTOPUUYECKOTO CO3HAHUSI.

Oco3HaHHO U ACITEIHLHO BHIPAXKAOIINNA HEMPHUATHE JTFO00M TUCKPUMUHAIIIH 110 COIUATBHBIM,
HallMOHAIBHBIM, PACOBBIM, PEITUTHO3HBIM IPU3HAKAM, POSIBICHUM KCTPEMHU3Ma, TEPPOPU3Ma,
KOPPYIILHH, aHTUTOCYITAPCTBEHHOW JIEATETbHOCTH.

HanI/IOTI/I‘IeCKOQ BOCIIMTAaHHE

[IposiBisitomMii 1eaTeIbHOE HEHHOCTHOE OTHOLIEHUE K UCTOPUYECKOMY M KYJIbTYPHOMY HACIIEIUIO
CBOEro U ApYrux HapoJoB Poccuu, Tpaauuusm, npa3aHUKaM, aMsITHUKaM HapOJO0B, MPOKUBAIOIINX B
poaHoM cTpane — Poccum.

ﬂyXOBHO-HpaBCTBeHHOQ BOCIIMTAHHE

JlelCcTBYIOIINM U OLIEHUBAIOIINM CBOE ITOBENCHUE U ITOCTYIIKH, TOBEICHUE U TOCTYIIKU APYTUX JIKOJEH C
ITO3ULIMM TPAJIULUOHHBIX POCCUMCKHUX JYXOBHO-HPaBCTBEHHBIX IEHHOCTEN U HOPM C OCO3HAHUEM
ITOCJIEACTBUM NTOCTYIIKOB, ACATEIBHO BBIPAYKAOIINN HENPUATHE AHTUTYMAHHBIX U aCOLMAIIBHBIX
IIOCTYIIKOB, ITIOBEICHUS, IIPOTUBOPEYALLX ITUM LICHHOCTSIM.

[IposiBnstomuii yBaskeHHe K AKHU3HU U JOCTOMHCTBY Ka)/10I'0 Y€JI0BEKa, CBOOOE MUPOBO33PEHUECKOTO
BbIOOpA M CaMOONPEIEICHMS], K IPEICTABUTEIAM Pa3IMYHbIX dTHUUYECKUX IPYIII, PEITUTUI HAPOJOB
Poccun, ux HallMOHATIBHOMY JJOCTOMHCTBY M PEIMTHO3HBIM YyBCTBAM C YYETOM COOIOACHUS
KOHCTUTYLIMOHHBIX IIPaB U CBOOO/ BCEX TPaXkIaH.

du3znyeckoe BocUTaAHUE, popMUpPOBaAHNE KYJbTYPbl 310POBbSl H SMOLMOHAJIBLHOI0
O0s1aromosyums

Cobumronaroruii mpaBmiia JIMYHOW U OOIIIECTBEHHOW O€30TIaCHOCTH, B TOM YHCIIe 6€301MacHOTO




MOBEICHNS B NH()OPMAIIMOHHOM cpejie.

[IposiBrsromuii co3HaTeIbHOE 1 000CHOBAHHOE HEMPUATHE BPEIHBIX NPUBBIYEK (KypeHus,
yHOTpeOICHUS AJIKOTOJIsI, HAPKOTHUKOB, JTFOOBIX (JOPM 3aBUCUMOCTEH ), IECTPYKTUBHOTO TIOBE/ICHHUS B
oOuiecTBe U HU(POBOI cpesie, TOHUMAaHUE UX Bpea s PU3NYECKOTO U IICUXUYECKOTO 3/10POBbSL.

JIeMOHCTpHUPYIONIHNI HaBBIKHA PEIIEKCUU CBOETO COCTOSHUSA ((hU3HMIECKOTO, IMOIIMOHAIBHOTO,
MICUXOJIOTHYECKOTO), COCTOSIHUS IPYTUX JIFOACH C TOUKH 3pEHHST 0€301aCHOCTH, CO3HATEIIBHOTO
yIIpaBJICHUS CBOUM SMOITMOHAIBHBIM COCTOSIHUEM, PA3BUBAIOIIHMI CIIOCOOHOCTH aIalITHPOBATHCS K
CTPECCOBBIM CUTYaIIUSIM B OOIIIEHUH, B PA3HBIX KOJUIEKTUBAX, K MEHSIOIIUMCS YCJIOBHSIM (COLIMAIbHBIM,
WH(OPMAIIMOHHBIM, TTPUPOTHBIM).

TpynoBoe Bocnuranue

YBakarmmuil Tpy, pe3yabTaThl TpyAa, TPYAOBBIC U TPOPECCHOHATBHBIC JOCTHKCHHS CBOUX
3€MJISIKOB, UX BKJIaJI B Pa3BUTUE CBOETO MOCENICHHUS, Kpasi, CTPAHbl, TPYAOBbIE JOCTUKEHUS POCCUICKOTO
HapoJa.

Bripaxaromuii 0CO3HaHHYIO TOTOBHOCTB K MOJYYCHHIO MPO(ECCHOHATBHOTO 00pa30BaHusl, K
HETPEPHIBHOMY 00pa30BaHMIO B TEUCHUE JKU3HU KaK YCIOBHIO YCICITHONW MPOPECCHOHATLHOW U
0OIIIECTBEHHON NEATEIILHOCTH.

OpueHTHpOBaHHBIN HAa OCO3HAHHBINA BEIOOP Cepbl TPYA0BOIL, MPOoPecCHOHANTBHON AESITEILHOCTH B
poccuiickoM o01iecTBe ¢ y4€TOM JTHYHBIX )KU3HEHHBIX MJIAHOB, MTOTPEOHOCTEH CBOECH ceMbH, 00IIeCTBa.

HeHHOCTI/l HAYYHOI'O IO3HAHUA

JIesITeNIbHO BhIpAXKAOIIHIA 1TO3HABATEIbHBIC HHTEPECHI B PAa3HBIX MPEAMETHBIX 00JIACTAX C yUETOM
CBOUX MHTEPECOB, CIOCOOHOCTEH, TOCTHKEHUH.

JleMOHCTpHUPYIOIINI HABBIKM KPUTHUYECKOTO MBILUICHUSI, OPEACICHUS TOCTOBEPHON HAYYHOU
nHGOPMAINK U KPUTHKY aHTHHAYYHBIX TPEICTABICHUN.

Pa3zBuBatonuii 1 IpUMEHSIONINI HABBIKA HAOIIOICHHU S, HAKOIUICHUS U CUCTEMaTH3alluu (PaKToB,
OCMBICJICHHUS OTIbITA B €CTECTBCHHOHAYYHOH ¥ TYMaHUTAPHOU 00JIACTSIX MO3HAHUS, HCCIIEA0BATEIILCKON
NEeSITEIHbHOCTH.
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