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MOSICHUTEJIbHAS 3AITUCKA

VYuebublil Kypc «Anredpa ¥ Hayala MaTeMaTUYECKOTO aHAIM3a» SBJSIETCS OAHUM M3 Haubolee
3HAYMMBIX B TIpOrpamMMe CpeaHero ooOmero o0pa3oBaHMs, IOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIBHYIO 0a3y JUIsl U3Y4YEeHHUS! BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C IPYroi
CTOPOHBI, POPMHUPYET JIOTHYECKOE U aOCTPAKTHOE MBIIUICHHE 00yJYarOIIUXCsl HA YPOBHE, HEOOXOAMMOM
JUI. OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH M JIPYTHX AMCUUIUIMH. B paMkax
JAHHOTO y4eOHOro Kypca OOyd4aroIuecsl OBIIAJICBAIOT YHHBEPCAIBLHBIM SI3BIKOM COBPEMEHHOW HAYKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHKEHHS B MaTEMaTHUECKOH (hopme.

Y4eOHbIll Kypc anreOpbl W HayaJl MaTeMaTU4YecKOro aHaiM3a 3aKJaJbIBaeT OCHOBY JUIS
YCIICIIHOTO OBJIAZICHUSI 3aKOHAMHU (DH3MKH, XWMHUH, OWOJIOTUM, TIOHUMAaHUsS OCHOBHBIX TEH/CHIUI
pa3BUTHS SKOHOMUKH U OOIIIECTBEHHON KHU3HH, TO3BOJISICT OPHEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJIb30BaTh WX Ui JalbHEWUNIEro OOpa3oBaHHS U B
NOBCEHEBHOM JkmM3HU. B TO ke BpeMs oBiageHue aOCTPAaKTHBIMH U JIOTUYECKH CTPOTHUMH
KOHCTPYKIHUSIMHU JIreOpbl 1 MaTeMaTHYECKOTO aHaln3a Pa3BHUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTH, JIOKAa3bIBaTh YTBEPKICHHS C TOMOIIBIO HWHAYKIMH U paccyXIaTb
JIeTyKTHBHO, MCIIOJIb30BaTh 0000IICHNE M KOHKPETU3AIUIO, a0CTPparupoBaHUEe W aHAJIOTUIO, (OPMUPYET
KpPEaTUBHOE U KPUTUIECKOE MBIIUICHUE.

B xome wu3ydyeHus ydeOHOro Kkypca «Aurebpa ¥ Hayaja MaTeMaTHYECKOTO aHaJIM3a»
oOyyJaromuecs: MOJTy4aloT HOBBIM OIBIT PEIICHHS MPHUKJIAAHBIX 33]a4, CAMOCTOSTEIFHOTO MOCTPOCHHS
MaTeMaTHYECKUX MOJICICH pealbHbIX CUTYAIlMid, HHTCPIPETAIIMU TOJYYCHHBIX PEHICHUH, 3HAKOMSATCS C
npUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TNPHpOJE, HAyKe W HMCKYCCTBE, C BBLIAIOIIUMHUCS
MaTeMaTHYECKUMH OTKPBITHSMHU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J1a1aeT 3HAYUTEIHHBIM BOCIIUTATEILHBIM ITOTCHIIMAIOM, KOTOPBIH pealnn3yeTcs
Kak 4Yepe3 ydeOHbBIH MaTepuall, CrocoOCTBYIOMIUI (OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHSI, TaK U
yepe3 cnenu(uky y4eOHOW AEATeNbHOCTH, TPeOyromell MpoIOHKUTENBHON KOHIICHTPAlMd BHUMAaHUS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYCHHBIN Pe3yJIbTaT.

B ocHoBe wmeromamkm oOydeHust anreOpe M HavajgaM MaTEMaTHYECKOTO aHAIM3a JISKUT
NeSITeIbHOCTHBIN MPUHLUI 00y4eHusl.

B crpykrype yuebHOro kypca «Anrebpa M Hadajga MaTEMaTUYECKOTO AaHAJIU3a» BBIIEJICHBI
CIIEAYIOIINE COAEPIKATEIbHO-METOAUYECKUEe TUHUM: «Hucna M BbIUUCIEHUsN», «OyHKIUN U Tpapuxm»,
«YpaBHEHUs U HepaBeHCTBa», «Hauama maTemarmdeckoro ananmszay, «MHOXecTBa W JOTHKa». Bce
OCHOBHBIE COJIEP)KATEIIbHO-METOJUUECKUE JIMHUM HM3y4aroTcs Ha MPOTSDKEHUM JIBYX JIeT OOyueHHUs Ha
YPOBHE CpEIHEro oOIero o0pa3oBaHMs, ECTECTBEHHO JOTOIHSS IPYr APYyra W MOCTENEHHO HACHIIIASICh
HOBBIMM TeMaMU W paszfenamu. JlaHHbI y4yeOHBIM Kypc SBISI€TCS MHTErPaTUBHBIM, ITOCKOJBKY
o0benuHsIeT B cede coJlep)KaHWe HECKONIBKHMX MaTeMAaTHYeCKHX IUCIHIUINH, TAaKUX Kak anreodpa,
TPUTOHOMETpPHUS, MaTeMaTHYECKUIl aHaNW3, TEOpUs MHOXECTB, MaTeMaTHueckas Jioruka u apyrue. [lo
Mepe TOrO Kak OOydJaromiuecsi OBJaJIeBAOT BCE Oojiee MHMPOKMM MATEeMaTHYECKHUM arrapaTroM, y HUX
HOCJIEI0BATENbHO (HOPMUPYETCS M COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHUECKyI0 MOJIENb
peabHON CHTYyalluH, NMPUMEHSTh 3HAHWSA, TONyYEHHBIE NMPH M3YYEHUH Y4eOHOTO Kypca, JJIs pelIeHus
CaMOCTOSITENILHO C(OPMYITUPOBAHHON MaTeMaTHUYECKOH 3a/1a4H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

ConepxatenpHO-MeTOIMYeCKass JHHUS «YuWcia W BBYHCICHHS» 3aBepmiaeT (HOpMHUpPOBAHHE
HaBBIKOB MCIIOJIb30BaHMS JCHCTBUTEIBHBIX YHCEI, KOTOPOe ObLIO HAYaTO HAa YPOBHE OCHOBHOI'O OOIIETO
obpasoBanus. Ha ypoBHe cpeanero oOrmiero oopazoBanusi 0co60e BHUMaHHE yaenseTcs (HOpMUPOBAHUIO
HaBBIKOB PALMOHATbHBIX BBIYUCICHHH, BKIIOYAIOMUX B ce€0sl UCMOIB30BaHUE PA3JIMYHBIX (POPM 3amUCH
qrcia, yMEHHUE JeNlaTh INMPHUKHUIKY, BBIONHATH TPUOIMKEHHBIE BBIYHCICHUS, OICHWBATH UYHCIIOBBIE
BBIp@KEHUS, paboTaTh C MaTEeMAaTUYECKMMU KOHCTAaHTaMH. 3HAKOMbIE OOY4YaloOUIMMCS MHOMECTBa
HATYpalbHBIX, IIETBIX, PANUOHAIBHBIX W JICHCTBUTENBHBIX YHCEN JIOTIOJHAIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4HuCell. B  KaxIoM M3 3TUX MHOXECTB pPACCMATPUBAIOTCS CBOMCTBEHHBIE €My
cnenuduYecKre 3a1a4l U OTepalliy: JIeJICHUE HaIleNI0, ONIEPUPOBAHUE OCTATKAMH Ha MHOYKECTBE IIEIIBIX
qucen, ocoOble CBOWCTBA pAIlMOHAIBHBIX M UPPALMOHAIBHBIX YHCEN, apu(METHUECKHe Orepaluu, a
TaK)Xe W3BIIEYCHUE KOPHS HATypabHOW CTEIIEHW Ha MHOXKECTBE KOMIUIEKCHBIX dYucell. briaromaps
MOCJIEIOBATEIbHOMY PACHIMPEHHIO KPYTra HCHOJIb3YEMBIX YHMCENT M 3HAKOMCTBY C BO3MOXKHOCTSIMHU HX
NPUMEHEHHUS JUTS PEIICHHUS Pa3InYHbIX 33/1a9 (POPMUPYETCsl TPEICTABIICHHE O CIUHCTBE MATEMAaTHKH KaK
HayKd M €€ poJd B TOCTPOCHMM MOJENIEH peaJlbHOr0 MHUpa, IIUPOKO HCHOIB3YIOTCA 000O0IIeHHEe U



KOHKpETH3aIusl.

Jluaust «YpaBHEHUS U HEPABEHCTBA» PeallU3yeTCsl Ha MPOTSHKEHUU BCETO OOYYCHHsI HA YPOBHE
cpeaHero oouiero oOpa3oBaHus, MOCKOJIBbKY B KakIoM paszaeine [IporpaMMbl mpenycMOTpPEeHO pelieHue
COOTBETCTBYIOLIMX 3a/a4. B pe3ynprare oOydarouiyecs OBIAACBAIOT PA3JIMYHBIMH METOJAMHU pEIICHUS
paloHaNIbHBIX, HPPAIMOHANBHBIX, I10KA3aTEeNbHBIX, JOrapuOMUYECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHU, HEPABEHCTB W CHCTEM, a TaKXKe 3aJad, COJEpKalmx mnapaMmerpbl. l[lomydeHHBIE yMEHHUS
HIMPOKO HCIIONB3YIOTCA MPH HCCIAEAOBaHUU (YHKIMI C IOMOIIBIO MPOU3BOJHOM, MpPHU PEIICHUU
NPUKJIATHBIX 33729 W 33724 Ha HaXOKJICHUE HanOOJBIINX U HAUMEHBIINUX 3HAYeHUN QyHKIuU. JlaHHas
coJlep)KaTeNbHas JIMHUS BKIIOYaeT B cel0sa Takxke (OpMUPOBAHME YMEHUU BBINOJHATH PAcUETHl IO
dbopmynaMm, npeobpazoBaHus pAlMOHATIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUIA, a
TaKk)Ke BBIPAKCHHM, COACPKAINIUX CTEMEeHW W Jiorapudmel. brarogaps H3y4eHHIO airedpanvecKoro
MaTepuana TMPOUCXOAMUT JalbHeWIlee pa3BUTUE AITOPUTMUUYECKOIO M aOCTPAKTHOTO MBIIUICHUS
oOyJaromuxcsi, GOPMUPYIOTCS HABBIKU JISAYKTHBHBIX PACCYKICHUH, paOOTHI C CHMBOJIBHBIMU (hOpMaMH,
MpEeJICTaBICHUS 3aKOHOMEPHOCTEHN U 3aBUCHMOCTEH B BUJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa rnpeaiaraer
3¢ (heKTUBHBIE MHCTPYMEHTHI JJIsi PEUICHHS MPAKTUYECKHX M eCTECTBCHHO-HAYUYHBIX 3a7ad, HATJISTHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKU.

CopepxarenbHo-MeTOMUYeCKas JIMHAS «DYyHKIIUU U TpapUKN» TECHO TMEpeIuieTacTes ¢ APYTUMU
JUHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3aJaéT MOCIeN0BaTebHOCTh W3YYECHHUS
MaTepuana. l3ydeHue CTENeHHOW, TOKa3aTeIbHOH, Jorapu(MUYECKO W TPUTOHOMETPHUYCCKHX
GbyHKIMHI, UX CBOMCTB M rpaMKOB, UCIOIb30BaHUE (YHKIIMM A7 pelIeHus 3a7ad U3 JIPYruX y4eOHBIX
PEIMETOB U PEATbHOW KU3HU TECHO CBSA3aHO KaK C MAaTEMaTHYCCKHM aHAJIN30M, TaK U C PEIICHUEM
ypaBHEeHU U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yiensercss GOPMUPOBAHUIO YMEHUS BhIPAXKATh
dbopMysaMi 3aBHCHUMOCTH MEXIY pPA3IMYHBIMUA BEIMYMHAMH, HCCIICIOBATh MOJNy4YeHHBbIC (DYyHKIHH,
cTpouTh uX rpaduku. MaTepuan 5TOil coiep aTelbHOM JMHUM HalleJIeH Ha pa3BUTHE YMEHHUHA U
HABBIKOB, TIO3BOJIIONIMX BBIPaXaTh 33aBHCHMOCTH MEXKIY BEIUYMHAMH B Pa3IMYHON (opMme:
AHAIUTUYECKOM, rpaduueckoi u cioBecHOU. Ero u3yuenue cnocoOCTBYeT pa3BUTHUIO aITOPUTMHUYECKOTO
MBIIUICHHS, CTIOCOOHOCTH K 000OIIEHIIO M KOHKPETU3AIUH, UCTIOIH30BAHUIO aHAJIOTHH.

CopepxarenpHasi nuHHS «Hauama wmaTeMaTHyecKoro aHaiM3a» TMO3BOJSET CYIIECTBEHHO
pacIIPUThL KPYr KaK MaTeMaTHYECKHX, TaK W MPHUKJIAIHBIX 3a/1a4, JOCTYIHBIX 00yJarolIuMCs, TaK KaK y
HUX TOSBISIETCSI BO3MOXHOCTh CTPOUTH TpadUKU CIOKHBIX (YHKIMHA, ONpeAeNsiTh UX HauOobIINe U
HAUMEHBIIINE 3HAYCHUS, BBIYUCIIATH TUIOMIAH (GUTYp U OOBEMBI TEJ, HAXOJAUTh CKOPOCTH U YCKOPEHUS
nporeccoB. JlaHHasg coaep)KaTenbHAas JHHHS ~OTKPBHIBAET HOBBIE BO3MOXXHOCTH  IMOCTPOCHHS
MaTEeMAaTHYECKUX MOJCICH pealbHbIX CHTYalllii, TO3BOJISIET HAXOIUTh HAWIy4YIlee pPEIICHHE B
NPUKIAJHBIX, B TOM YHCIE COIHMAIbHO-DKOHOMHYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH
MaTEMaTUYeCKOro aHajlin3a CIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOro, (OPMabHO-JIOTHYECKOTO U
KpEaTHUBHOTO MBINUICHH, (JOPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSIBIEHUS 3aKOHOB MaTeMaTHUKU B
HayKe, TeXHUKE M UcKyccTBe. OOyJarommecs y3HAIOT O BBIIAIONIUXCS PEe3yIbTaTax, MOJYICHHBIX B X0/
pa3BUTHS MATEMATHKU KaK HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeToandeckas JTUHUS «MHOXECTBa W JIOTHKa» BKIIOYAaeT B CeOsl DJIEMEHTHI
TEOpPUU MHOXKECTB M MAaTeMaTH4YeCKOW JIOTHMKH. TeopeTHKO-MHOKECTBEHHBIC IMPEICTaBICHUS
MPOHU3BIBAIOT BECh KypC IIKOJHHOW MaTEeMaTHKH M IPEJIaraloT HauOojee YHUBEPCATBHBIA S3BIK,
O0OBEAMHSIIONINIA BCE pa3/ielibl MATEMATHKU U €€ MPUIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIe MaTeMAaTUUECKUE
JTUCITUTUIMHBI ¥ MX TIPHIIOKEHUS B enuHOe 1enoe. [1o3ToMy BaKHO JaTh BO3MOXKHOCTH OOyYaroiemMycs
MOHUMATh TEOPETUKO-MHOKECTBEHHBIM S3BIK COBPEMEHHOW MAaTeMaTHKU M HWCIONB30BaTh €ro s
BBIPQKCHHS CBOMX MBICIEH. J[pyruM BaKHBIM MPHU3HAKOM MAaTEMAaTHKH KaK HAayKW CIIEyeT NMPU3HATH
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBAaHMI W CIIEJJOBaHHE OIpeNeIEHHBIM MpaBUiIaM TOCTPOCHUS
JIOKa3aTelbCTB. 3HAKOMCTBO C DJIIEMEHTAMH MAaTEeMaTWYeCKOW JIOTUKHA CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUIEHUST O00ydJalomuXxcsi, MO3BOJSET MM CTPOUTh CBOU PACCYXKACHHUS HAa OCHOBE
JIOTUYECKHX TIPABHII, POPMUPYET HABBIKA KPUTHICCKOT'O MBIIIICHHS.

B yuebHOM Kypce «Anrebpa M Hayala MaTeMaTUYECKOTO aHAIHM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJICIIMPOBAHMSI, KOTOPBIE NPHU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJIeNIEH peaTbHBIX CUTYaIlMi, HCCIeTOBaHUS ATHX MOJIETIEH C OMOIIBIO anmapaTa anreopsbl
¥ MaTeMaTH4eCcKOro aHajiu3a, UHTEPIpeTally MOJyYeHHBbIX pe3yibTaToB. Takue 3aJaHus BIJICTEHBI B
KOKIBIA M3 Pa3JesioB MPOTpaMMbl, MOCKOIBKY BECh MaTepUal y4eOHOTO Kypca IMUPOKO HCIONb3yeTCs



JUIsL pellieHus] TNPUKIaAHbIX 3amad. [Ipu pemieHuH peajbHBIX MPAKTHUYECKUX 3a7ad oOydaromuecs
Pa3BHBAIOT HAONIOMATENHHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIOIH30BAThH
aHaJoTHI0, 0000IAaTh M KOHKPETHU3UPOBATh MpobieMy. JlesTenbHOCTh 1O (OPMUPOBAHHIO HABBIKOB
pelIeHus MPUKIAIHBIX 3a/1a4 OpPraHU3yeTCs B MPOLIECCEe U3YUYEHHUS BCEX TeM y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTUYeCKOro aHaIH3a.

Ha m3ydenmne yueOHOTO Kypca «Anrebpa W Havajda MaTeMaTHYECKOTO aHaIHM3a» OTBOIUTCS 272
yaca: B 10 kiracce — 136 gacoB (4 gaca B Heneno), B 11 kimacce — 136 vacoB (4 yaca B HEJIEINIO).

Bo3MokHa KOppEeKTHpPOBKa OOIIEr0 YMClIa 4acoB, PEKOMEHIIOBAHHBIX Ui M3Y4eHUs y4eOHOTro
Kypca, C Y4eTOM WHIUBUIYaJbHOTO I[OAX0Ja O0pa30BaTelIbHBIX OpraHu3alMii K YriayOJIeHHOMY
U3YYCHHIO anreOpbl M Hayal MaTeMaTUYeCKOTO aHaiu3a, B paMKaX COOJIIOCHHS TUTHEHHUYECKHUX
HOPMAaTHUBOB K HE/IEIbHOW 00pa30BaTEIbHON HArpy3Ke.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaska1aHCcKOro BOCIIUTAHUSA:

C(OPMHUPOBAHHOCTh I'PAXKIAHCKOW IMO3UIMM O0YYaroLIerocs Kak aKTUBHOIO M OTBETCTBEHHOIO
YIeHa POCCHUHCKOro OOILECTBa, IPEICTaBICHUE O MaTeMAaTUYECKUX OCHOBaX (YHKIIMOHHPOBAHUSA
pa3IMYHBIX CTPYKTYp, SIBICHUH, HpOLELyp IpakJaHCKOro oouiectBa (BbIOOpHI, OMPOCHI U JPYyroe),
yYMEHHUE B3aWMOJICHICTBOBATh C COIUAIBHBIMA WHCTHTYTaMH B COOTBETCTBUM C HUX (QYHKIUSIMH H
Ha3HauYCHUEM;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

C(OPMHUPOBAHHOCTb POCCUMCKON Tpa)IaHCKOW MJIECHTHUYHOCTH, YB@)KEHHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHUMCKOM MaTE€MaTHKH, LEHHOCTHOE OTHOIIEHHWE K JOCTH)XKCHHUSAM POCCUHCKHX
MaTeMaTHUKOB U POCCUHCKOM MaTeMaTHYeCKOH LIKOJIbI, MCIIOJb30BAaHME 3THUX JIOCTH)KEHUH B JPYTUX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapojaa, cHOpMHUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHUS, 3TUYECKOT0 IMOBEJEHHs, CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHUH HAayKu U
JeSITeNIbHOCTBhIO YYEHOT0, 0CO3HAHKE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3cTeTUYECKOro BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETUKY MaTeMaTHMYeCKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, pelIeHUH, pacCy /IeH!H, BOCIPUUMYUBOCTh K MATEMaTUYECKUM acleKTaM pa3iIMyHbIX
BUJIOB ICKYCCTBA;

5) pusuveckoro BoCNUTAHMSA:

c(OPMHPOBAHHOCTh YMEHHUSI MPUMEHATh MaTeMaTHYeCKHe 3HAHWA B HMHTEpecax 3JI0pOBOTO U
Oe3omacHoro obpasza *H3HH, OTBETCTBEHHOE OTHOIICHHME K CBOEMY 3/0pOBBIO (3I0pOBOE MUTAHMUE,
cOaaHCUPOBAHHBIM PEXUM 3aHITUH M OTIbIXa, pEryyspHas (usuueckass aKTUBHOCTH), (PU3NYECKOE
COBEpILIEHCTBOBAHHE MTPH 3aHATHUSAX CIIOPTUBHO-0370POBUTEILHON JEATEIbHOCTHIO;

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYAy, OCO3HAHHWE ILIEHHOCTH TPYAONIOOMS, HMHTEpeC K pa3In4yHbIM chepam
pohecCuOHANBHOM e TEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON U € MPUIIOKEHUSIMHU, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOp Oyaymiel npodeccun M peaTu30BBIBATH COOCTBEHHBIE JKU3HEHHBIC IUIaHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHHUIO Ha MPOTSKEHUU
BCEH KHM3HH, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PELICHUM MPAKTHUECKUX 337a4 MaTeMaTHYeCKOM
HaIpPaBJIEHHOCTH;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTH HKOJIIOTHIECKON KYIbTYPbI, TOHUMAaHUE BIUSHUS COMUAITBHO-YKOHOMUYECKHX
IPOIIECCOB HAa COCTOSIHHWE TPHPOJHOW M COIMAIBHON Cpellbl, OCO3HAHUE TIJI00AIBHOIO XapakTepa
9KOJIOTHYECKUX MpoOJsieM, OpUEeHTAallMs Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM AJs peleHus 3ajad B
00J1aCTH OKpY’KaloLIel Ccpeibl, TNIAHUPOBAHKUE MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX MOCIEICTBHUA JUIS
OKpYKaloIleH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:



c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKd W OOIIECTBEHHOW MNPaKTHKH, MOHMMAaHHWE MAaTeMaTHYECKOM HayKuh Kak cgepbl UYelI0BEUECKOM
JIEATEIbHOCTH, 3TAllOB €€ pa3BUTUS M 3HAYMMOCTH [UIS Pa3BUTUSA LMBUIN3ALMHM, OBIAJACHHUE SI3BIKOM
MaTeMaTUKH U MaTEMaTHMYECKON KyJbTYypOl Kak CpeJCTBOM IO3HAHUS MHpA, TOTOBHOCTb OCYIIECTBIISAThH
MIPOEKTHYIO U UCCIIEI0OBATEIbCKYIO IE€ATEIbHOCTh UHANBUYAJIBHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEeMAaTUYECKUX OOBEKTOB, MOHSTHH,
OTHOUIICHUN MEXAY MOHITUSIMH, (POPMYIHPOBATH ONpPEAEICHUS NOHITUN, yCTaHABINBATh CYLIECTBEHHBIN
NpPU3HAK Kiaccu(UKaU, OCHOBAHHUS JUIs1 0000IIEHUS M CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3a,;

BOCIPUHUMATH, (OpMYJIHpPOBaTh M  MPeoOpa3oBBIBATH  CYKIEHUS:  YTBEPAUTENIbHBIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUHs B (akTax, JaHHbBIX,
HAOJIONCHUSAX M YTBEPXKICHUSX, MpeularaTb KPUTEPUH JJIsl BBIABICHUS 3aKOHOMEPHOCTEH U
MNPOTUBOPEUHNL;

JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHMBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSATEIBHO JIOKA3aTelIbCTBA MATEMAaTHYECKUX YTBEP)KICHHUM (IIpsMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHUs y4eOHOHM 3ahauu (CpaBHUBATh HECKOJIBKO BapHAaHTOB PpELICHHS,
BbIOMpaTh HanboJIee MOAXOAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKue 1eHCTBUSA:

HCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BAaTEIIbCKUI HHCTPYMEHT IMO3HaHUS, (OpMyJIUpOBaTh
BOMPOCHI, (DUKCHPYIOIINE MPOTUBOPEUnE, IpobdiieMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (OpMUPOBATH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3UIINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, HCCIEOBAHUE 0 YCTAHOBIEHUIO
OCOOEHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, IpOIEcca, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO  (POpPMYIHpPOBaTh OOOOIIEHHMS] W BBIBOJABI 10 pe3ylbTaTaM IPOBEIEHHOTO
HAOMIO/IEHUs, HCCIIEJIOBAHMS, OIEHUBATh JOCTOBEPHOCTh TOJYYCHHBIX pPE3YylbTaTOB, BBIBOJIOB U
000011IeHN;

IIPOrHO3MPOBaTh BO3MOXKHOE Pa3BUTHUE INPOILECCA, a TAKXKE BBIIBUIaTh INPEANOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISIBIIATH JACPUIUTH MH(GOPMAIUHU, JaHHBIX, HEOOXOJAMMBIX JUIsi OTBETa Ha BONPOC M IS
pElIeHMs 3a1a4H;

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBAThH
U MHTEPIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

CTPYKTYpUpOBaTh HH(OpMALNIO, MPEACTaBIATh €€ B pa3lnyHbIX (opMax, HILIOCTPUPOBATDH
rpaduvecKku;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMY IO CAMOCTOATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIPUHUMATH U (OPMYIUPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSIMHU U IENSIMU OOIICHHSI,
SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M TMHUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4yl, KOMMEHTHUPOBATh MOJyUYE€HHBIN Pe3yJIbTaT;

B X0/ 00CYXICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TeMbI, TPOOIEMBI, peIiaeMoi
3a/1aud, BBICKA3bIBaTh WJIEW, HAIIEJICHHbIE HAa TMOWCK PEIICHMs, COIMNOCTaBISATH CBOU CYXKACHUS C
CY)KICHUSIMH JIPYTUX YYaCTHHUKOB JlMajiora, OOHApy>KMBaTh pa3jIMuu€ U CXOACTBO IMO3ULUH, B
KOPPEeKTHOH (popme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

MPEACTABIATh  PE3yNbTaThl PELICHHs 3a/1add, »OSKCIEPUMEHTa, HCCIENI0BAaHUs, IPOEKTAa,
CaMOCTOSITENIFHO BbIOMpATh (opMar BBICTYIUICHHS € Y4YETOM 3a/1ad MPe3eHTAlud U OCOOEHHOCTEH



ayJIUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranuszaums:

COCTaBIIAATh IUIAH, AJITOPUTM PEUICHHUS 33[1a4, BBIOUPATh CIIOCO0 PEHIeHUs ¢ yIYETOM UMEIOIINXCS
pPECYpcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PELICHUH C
y4€TOM HOBOUM HH(OPMAITHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIaJICTh HABBIKAMU II03HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUU H
MBICTUTENIbHBIX TPOIIECCOB, UX PE3YyJIbTaTOB, BIAJETh CHOCOOAMHM CAMOIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ynbTaTa peleHNs MAaTEMATUYECKON 3a1a4u;

IIPEBUJIETh TPYAHOCTH, KOTOPHIE MOI'YT BOBHUKHYTh IIPH PELICHUHU 3a/1a4l, BHOCUTh KOPPEKTUBBI
B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBHME PE3YJbTAaTa LEIH U YCIOBUSAM, OOBSACHATH MPUYMUHBI JOCTHKCHUS WU
HEJIOCTHKECHHUS PE3YJIbTAaTOB ACATEIBHOCTH, HAXOUTH OIINOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW U MHIUBUAYAJILHON PaOOTHI MPH PEIICHUH
yueOHBIX 3a]a4, IPUHUMATDH 11e]Ib COBMECTHOU NIEATENBHOCTH, MJIAHUPOBATh OPTraHU3alUI0 COBMECTHOM
paboThl, pacnpeAensaTb BUABI pabdOT, JOTOBAapHBATHCS, OOCYXKIAaTh MpPOIECC W pe3yabTar padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

Y4acTBOBATh B TPYMIOBEIX opMax padoTel (00CyKaeHUsI, 0OMEH MHEHHIA, «MO3TOBBIE IITYPMBI»
U HMHbBIE), BBINOJHATH CBOI YacTh PabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C JAPYTUMH UJICHAMH
KOMAaH/Ipl, OLIEHUBATh KauyeCTBO CBOETO BKJaJa B OOMIMHA MPOAYKT MO KPUTEPHIM, CHOPMYIHPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJCHCTBUSI.

MHNPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 10 kjacce oOydyarouuiics MOMYyYUT CIEAYIOIINE MPEIMETHBIE PE3YJIbTaTh
10 OTACTBHBIM TeMaM pabodel mporpaMMmbl y4eOHOTO Kypca «Anredpa W Hadaja MaTeMaTHYECKOTO
aHaJIN3a:

Ymucna v BbIYMCICHUSA:

CBOOOJHO OINEPUPOBAThH MOHATUAMU: PALIMOHAIBHOE YHCIIO0, OECKOHEUHasl epuoudecKas 1poob,
IPOLEHThI, UPPALUOHAIBHOE YUCIIO, MHOXKECTBA pAallMOHAIbHBIX W JEHCTBUTENBHBIX YHCEN, MOIYJb
JENCTBUTENIBHOTO YNCIIA;

MIPUMEHSTH IpOOH U MPOLIEHTHI JUIsl pELICHUs] IPUKIAIHbIX 33/1a4 U3 pa3IM4HbIX OTpaciei 3HaHUM
Y peajbHON KU3HU;

MPUMEHSTh NPUOIMKEHHBIE BBIUMCIICHUS, IPaBUIIa OKPYTJICHUS, IPUKUJIKY U OLIEHKY pe3yibTara
BBIYMCIICHUI;

CcBOOO/IHO OINEPUPOBAThH MOHATUEM: CTENEHD C IEJBIM [MOKa3aTeIeM, UCIOIb30BaTh MOIXOSAIIYIO
bopMy 3anucu AEUCTBUTEIbHBIX YMCEN Ul PELICHUS MPAKTUYECKUX 3a/1a4 U MPEeACTaBICHUS 1aHHbIX;

cBOOO/IHO ONIEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOO/THO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBLHBIM ITOKa3aTelNeM;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: JIOrapudM YKcia, TeCATUUHBIE U HaTypalbHbIE JIOTapU(MBI;

CBOOOJTHO ONIEPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIOBOTO apryMEHTa;

OTIepUPOBATH MOHATUAMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CcBOOOJIHO ONEpUPOBAaTh TMOHATUSMU: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUSA-CIIEJCTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSTh Pa3InYHbIE METOJIbl PEUICHUs] PALIMOHANBHBIX U APOOHO-pAllMOHATILHBIX YpaBHEHUH,
IPUMEHSTHh METOJl UHTEPBAJIOB JUIsl PEIIEHUs] HEPAaBEHCTB;

cBOOOJIHO ONEpUPOBATh MOHITUSIMHM: MHOTOYJIEH OT OJIHOM MEpPEeMEHHOI, MHOTOUJIEH C LEJIbIMU
K0d(ppuLIMeHTaMU, KOPHH MHOTOUIEHA, MPUMEHAThH JEJICHHEe MHOrOWIeHa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera miid penienus 3anay;

CBOOOJHO ONEpUpPOBATh MOHATHAMM: CHCTEMa JIMHEHHBIX YpaBHEHHM, MaTpUla, ONpeNeluTeNb
MaTpuilbl 2 X 2 U €ro T€OMETPUYECKUH CMBICI, MCIOJIb30BaTh CBOMCTBA ONpenenuTens 2 X 2 nid
BBIUMCJIEHHSI €0 3HAYEHUS], IPUMEHATh ONPENEIUTENN JUIsl PEIICHUs CUCTEMbI JIMHEHHBIX YpaBHEHUH,



MOJIEJIMPOBaTh pEAJbHBIE CHTyallUd C TIOMOIIBI0 CHCTEMBbl JIMHEWHBIX YPaBHEHHH, MCCIEN0BATh
IIOCTPOECHHBIE MOJIEIM C TIOMOIIBI0O MAaTpULl M ONPEACIINUTENEH, HHTEPIPETUPOBATH MOIYYEHHBIN
pe3yJIbTar;

MCIOJIb30BATh CBOMCTBA JEHCTBUN C KOPHIMU JJISl MPEOOpa30BaHMS BHIPAXKECHUH;

BBINOJIHATE NPE0Opa30BaHMsl YHUCIOBBIX BBIPAXKEHUH, COAEPIKAIIMX CTENEHU C PalMOHAIbHBIM
II0Ka3aTesIeM;

HCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB AJis MpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH;

CBOOOJHO OIEpUPOBATH IMOHATUSAMHU: HPpALOHANIbHBIC, TTOKa3aTeNIbHbIE M JIOTapu(pMHUYECKHE
YPaBHEHHUs, HAXOJNUTbh UX PELICHUS C IOMOILBIO PAaBHOCUIIBHBIX IIEPEXOA0B WM OCYILECTBIISS IPOBEPKY
KOpHEH;

IIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKHE bopmyIb JUISL npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHU;

CBOOO/IHO ONEpUPOBAThH MOHITHEM: TPUTOHOMETPHUUECKOE YpAaBHEHUE, IPUMEHSATh HEOOXOIUMbIE
(opMyIbl JUIsl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJICIMPOBATh pealibHbIe CHTYallud Ha S3BIKE alreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHHUS,
HEPAaBEHCTBA IO YCJIOBHUIO 3aJayd, MCCIENOBATh IOCTPOECHHBIE MOJEIM C HCIOJIb30BAaHUEM arIapara
anreOpsbl.

DOYyHKUMH U rPpapuKu:

CBOOOJHO OTEPHPOBATH MOHATUSAMH: (QYHKIHUS, CIIOCOOBI 3aaHusl (YHKINU, B3aUMHO OOpaTHBIE
GyHkuuu, koMno3uuus GyHKUMN, rpaduk (yHKIMH, BBIIOJHATH 3JIEMEHTApHBIE NPEOOpa30BaHMS
rpaduKoB QYHKIHI;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: 00JACTh OINpPENEIEHUs] U MHOKECTBO 3HAUEHUH (QYHKIUH,
HYH (QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OIEPUPOBATh MOHATUAMU: YETHBIE U HEUETHBIC (PYHKIUH, NepUOJUYECKUe (DYHKIUH,
IPOMEKXYTKH MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl W MHUHUMYMBI (yHKIUH, HauOoibliee U
HalMEHblIee 3HaueHue (PYHKIMM HA IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSIMU: CTETIEHHAs QYHKIHUS C HATypaJIbHBIM U LEJIBIM IIOKa3aTelIeM,
rpaduk cTerneHHOW (YHKIMU C HAaTypalbHBIM U LIEJBIM IOKa3aTesneM, rpaduk KOpHs N-oi CTENeHU Kak
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHBIM IIOKa3aTeIIEM;

ONEepUPOBAThH MOHATUSAMU: JUHEWHAas, KBaJpaTHuHas U JPOOHO-TMHEHHas (yHKIUH, BBITOIHATDH
3JIEMEHTapHOE UCCIIEZIOBAHUE U TIOCTPOEHUE UX I'paUKOB;

CBOOOJHO ONEpUpOBaTh MOHATHAMM: MOKa3aTeNbHas U Jorapudmuueckas (pyHKIUH, UX CBOMCTBA
U Tpad UKy, UCIOIb30BaTh UX I'pauKU JUIsl pEIICHUs] YpaBHEHUM;

CBOOOJHO  ONEpPHpPOBAaTh MOHATUSIMH: TPUTOHOMETPHYECKAasi OKPYXHOCTb, OMNpeAeTeHHE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh TpapuKu (YHKIUI ISl UCCIIEeJOBAaHUS MPOLIECCOB U 3aBUCUMOCTEN MpHU pEIIeHUuU
3a/1a4 U3 IpYrux y4yeOHBbIX MPEIMETOB M PeasibHOM JKM3HHU, BhIpaXXaTh (POPMYJIaMU 3aBUCUMOCTH MEXAY
BEJIMYNHAMU;

Hayana MmaTeMaTH4eCKOro aHa/In3a:

CBOOOJHO ONEpUPOBATh TMOHATHAMM: apUPMeTHUecKas M TIeoMeTpUdecKas IporpeccHs,
OecKOHEYHO yObIBaIoIasi TeOMEeTpUYecKasi porpeccus, JMHEUHbIN U SKCTIOHEHIMANIBHBIN pocT, hopMyiia
CJIOHBIX IPOLIEHTOB, UMETh IIPEICTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh IPOrPECCUU JIJIS pELIeHHsI pealIbHBIX 3a]1a4 IPUKJIaJHOTO XapaKTepa;

CBOOOTHO OIIEpUPOBATh MOHSTHSIMU: II0CJIE0BATENBHOCTD, CIOCOOBI 3a/1aHus
MOCJIEeI0BATENbHOCTEN, MOHOTOHHBIE M OrPAaHHYEHHbIE I[OCIIEOBATEILHOCTH, MOHUMAaTh OCHOBBI
3apOXKICHUSI MATEeMaTUYEeCKOr0 aHaJIN3a KaK aHajan3a 0ECKOHEYHO MaJlbIX;

cBOOO/IHO OMEPUPOBATH MOHATHSAMU: HENPEPBIBHbIE QYHKIUHU, TOUKU pa3pbiBa rpadrka GyHKIIHUH,
aCHMIITOTHI rpaduka GyHKINY;

cBOOO/IHO OMepUpOBaTh MOHATHEM: (YHKIUS, HENpepbIBHAsS HAa OTpe3Ke, NPUMEHATHh CBOWCTBA
HENpEePbIBHBIX (DYHKIMNA JJIS pelIeHus 3a/1a4;

cBOOO/IHO ONEpUpPOBATh MOHATHUSAMU: IMEpBasi U BTOpas MPOM3BOAHBIE (YHKIMH, KacaTeiabHas K
rpaduxy GyHKIINU;

BBIUUCIIATh IPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOI'O U KOMITIO3UIUH JIBYX (DYHKLIMMH, 3HATh
IPOM3BOJIHBIC JIEMEHTAPHBIX (PYHKIINH;



UCIOJIb30BATh T€OMETPUUYECKUH U (GU3NUECKUI CMBICI POU3BOJHOM s peILICHHs 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHSMU: MHOXECTBO, OIIEPALIUU HAJl MHOXKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJisi OIUCAaHUS PEAJbHBIX IIPOLECCOB U
SBJICHUH, IIPU PEIICHUM 33]a4 U3 APYIHX y4eOHBIX NIPEIMETOB;

CBOOO/ZIHO OIEpPUPOBATh MOHATHSAMU: OIPENEICHHUE, TEOPEMA, ypaBHEHUE-CIIECJACTBUE, CBOICTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K xonmy oOyuenust B 11 kjacce oOy4yaromuicsi OTYYHUT CIEAYIOUINE MPEIMETHBIE PE3YIbTaThl
10 OTACIBHBIM TeMaM pabodel mporpaMmsl y4eOHOro Kypca «Anredpa M Hayajga MaTeMaTH4ECKOTO
aHaJIA3a»:

Yucna ¥ BbIYMCTICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: HATYpaJbHOE U IIEJI0€ YUCIIO, MHOXKECTBA HATYypaJIbHBIX U
LEJIBIX YHCEN, UCIONb30BaTh IMpU3HaKu AenuMocty nenslx uuces, HOJ u HOK natypanbHbIX uncen s
peleHus 3a1a4, IpUMEHATh anroput™ EBkinaa;

CcBOOOZIHO ONEpUpOBaTh MOHATHEM OCTaTka IO MOJYJIIO, 3alUChIBATh HATypaJlbHbIE 4YMCIIA B
pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOO/JIHO ONEpPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN,
IpPEICTaBIATh KOMILJIEKCHBIE 4YMCIAa B anreOpanyeckodl M TPUTOHOMETPUYECKOH (opMme, BBIIOIHATH
apru(MeTHYECKUE OTepaly ¢ HUMU M U300pakaTh Ha KOOPAWHATHOM IIIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOO/JIHO OIEpUPOBaTh IMOHATHSAMHU: HMppallMOHAJIbHbBIE, IOKa3aTelbHbIE M Jorapudpmuueckue
HEPABEHCTBA, HAXOAUTh UX PEUICHHS C IOMOLIbIO PABHOCUIIBHBIX I1EPEXO/I0B;

OCYILIECTBISATH OTOOP KOPHEN IIPU PELLIEHUU TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOJHO ONEPHPOBATH NOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh HEO0X0AUMBIE
(GopMyJIbl ISl pEIIeHNs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OIEPUPOBATh MOHATHSMU: CHCTEMa U COBOKYIIHOCTh YPaBHEHUH M HEPaBEHCTB,
PaBHOCUJIbHBIE CHCTEMbl M CHCTEMBI-CJEACTBHS, HAXOJWUTh PEIIEHUS CUCTEMBl U COBOKYIHOCTEH
palMOHATIBLHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHBIX U JOrapU(pMHUECKUX YPAaBHEHUN U HEPABEHCTB;

pemiate  palUoHaJbHbIE,  UpPpAlMOHAJbHBbIE,  IOKa3aTelbHbIE,  JIOTApU(PMUUYECKHE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACpIKAILNE MOLYJIN U TapaMETPBI;

MPUMEHSTh IpadUyecKkue METOAbl IJs pEelleHHs] YpaBHEHHWH M HEpPaBEHCTB, a TaKXke 3aaad ¢
napaMeTpamy;

MOJIETTMPOBATh peajbHble CUTYallMd Ha SI3bIKE aIreOpbl, COCTABIATH BbIPAXKEHUS, YpPaBHEHMS,
HEPABEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 3aJa4M, UCCIENO0BATH MIOCTPOEHHBIE MOJEIHN C UCIIOJIb30BAHUEM
anmnapara ajreOpbl, UHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTar.

DOyHKUUH U TPapuKu:

CTPOUTH TpadUKH KOMIO3UIIUUA (PYHKIIUN C TTOMOIIBIO DJIEMEHTAPHOTO HUCCIEIOBAaHUS U CBOWCTB
KOMITO3ULIUH JIBYX (PYHKLIUH;

CTPOUTH F'€OMETpUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPHUECKUX (DYHKIIMM;

MPUMEHSTHh PYHKLINHU JJI1 MOJIETHPOBAHUS U HCCIIEIOBAaHUS pealbHBIX MPOILIECCOB.

Havyajna maTeMaTH4eCKOro aHaJIM3a:

HCIOJIb30BaTh IPOU3BOIHYIO Ul UCCIeI0BaHUS QYHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXOJUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

WCIOJIb30BaTh MPOU3BOJHYIO JUIsl HAXOXKJEHUS HAWJIY4IIero penieHHus B NPUKIAAHBIX, B TOM
qucie COLMAIbHO-DKOHOMMUYECKHX, 3aJadax, JUld OIpEAENeHUs CKOPOCTM U YCKOPEHHs Ipoliecca,
3aIaHHOTO (POPMYIION WU TpadhUKOM;

CBOOOJHO OIEPUPOBATH MOHATUAMU: TEpBOOOpa3Hasi, OINpeNeNEHHBIH HMHTErpaj, HaxOIUThb
nepBOOOpa3HbIE 3JIEMEHTAPHBIX QYHKIINI U BBIYUCIATH MHTErpai no ¢popmyie Helorona-Jleli6nua;

HaXO/UTh IJIOLIA/IU TNIOCKUX GUTYp U 00BEMBI TEJ ¢ TOMOIIBIO HHTETpaa;

UMETh TPEJCTaBICHHE O MAaTeMaTUYeCKOM MOJEIMPOBAHWM HA TPUMEPE COCTaBJICHHS
Qg depeHIraIbHbIX ypaBHEHUH;

pemaTb NPUKIAJHBIE 33Ja4d, B TOM YHCJIE COLHMAIBHO-IKOHOMHUYECKOIO M (U3NYECKOTO
XapakTepa, CpeACTBAMHM MaTEMaTHYECKOI0 aHAJIN3a.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BbIYMCTICHUSA

Parmonanbupie  uyucna. OOBIKHOBEHHBIE W JIECATHYHBIE ApOOM, NPOIEHTHI, OECKOHEYHBIE
nepuoauyeckue ApoOu. IlpumeHnenue npobeil W NPOLEHTOB ISl pEIIEHUs NPUKIAJHBIX 3a7ad U3
pa3IMYHBIX OTpaACEH 3HAHUW U pEeaIbHOM KU3HU.

JlelicTBuTenbHbIE YKcia. PalmoHanbHble 1 UppaloHabHble yiciaa. ApupMeTHyecKre onepanium
C JCWCTBUTENBHBIMU 4YHCIaMU. MOIynab IEHCTBUTENLHOTO 4HWCla U ero cBoiictBa. [lpuOmmkéHHbIC
BBIUNCJICHMS], TPAaBUJIa OKPYIJICHUS, IIPUKKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUMN.

Crenens ¢ nenbiM nokaszarenaeMm. bunom Herotona. Mcnonb3oBanue noaxozsied GopMbl 3amnucu
JEHCTBUTENBHBIX YUCEN JUISl PELIEHMs] IPAKTUYECKUX 3a]1a4 U IIPEICTABICHUSI JAHHBIX.

Apudmernueckuii KOpeHb HATYypaIbHOM CTETICHH B €T0 CBOMCTRBA.

Crenenb C palMOHAJIBHBIM TIOKa3aTeaeM U e CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucna. CBoiicTBa norapudma. JlecITUIHbIC U HATYpAIbHBIE JIOTAPU(PMBI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTaHI'€HC YMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOI'O apryMEHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnmecTBa U TOXIECTBEHHBIC TIPe0Opa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHHS. PaBHOCHIIbHBIC
YPaBHEHHUs U ypaBHEHUsA-ClleACTBUA. HepaBeHCTBO, pellieHue HEpAaBEHCTBA.

OcCHOBHbIE METOJBl pELIEHUS LENIbIX U JAPOOHO-pallMOHAIBHBIX YpPaBHEHUH M HEPaBEHCTB.
MHorouseHsl 0T OIHOHN NepeMEHHOM. J[eJeHre MHOTOWwIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy.
MHorouieHsl ¢ nenbiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILMX CTEIEHU U KOPHH.

WppanmonansHble ypaBHeHH. OCHOBHbBIE METOBI PELICHHUS UPPALIMOHATIBHBIX YPABHEHUH.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUMN.

[IpeoOpa3oBanue BBIpaKEHHUN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEILICHHS JOrapU(PMUUECKUX YPaBHEHUH.

OcHoBHbIe TpUroHomerpuyeckue popmyisl. [IpeodbpazoBaHne TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemenue TpuroHoMeTpUUECKUX ypaBHEHU.

Pemenne cucrem JIMHEWHBIX ypaBHEHUMH. MaTpuma CUCTEMBl JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpulpl 2X2, €ro T€OMETPUYECKUN CMBICI M CBONCTBA, BBIYHUCIEHHE €r0 3HAYEHHS,
IPUMEHEHUE ONPEENIUTENS I PELIeHHUs] CUCTEMbI JIMHEWHBIX yYpaBHEHUN. Pellienne npukiiagHbIx 3a1a4
C ITOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. VccnenoBaHre NOCTPOCHHON MOJIEIH € MIOMOILBIO MaTPHUIL
U ONIPEJIECITUTENEH.

IloctpoeHne MareMaTHYECKMX MOJAENEH peaJbHOW CHUTyallUH C IIOMOIIBI0 YPaBHEHHH H
HepaBeHCTB. [IpuMeHeHne ypaBHEHMI M HEpaBEHCTB K PELICHMI0O MaTeMaTHYeCKUX 3aJad W 3aj1ad M3
pa3InYHbIX 00JIacTe HAYKU U peabHON KU3HH.

DyHKUUH U rpaguKu

@Oynkius, cnocoObl 3amanusa ¢yHkuud. B3zaumuo oOpatsble (yHkimu. Kommosumus (yHKIHA.
['paduk pynkunu. JnemeHTapHble mpeodpazoBanus rpadukoB QyHKIUHI.

OOnacte ompeneneHuss ¥ MHOXECTBO 3HadeHWW ¢yHkuuu. Hymm ¢ynkuuu. IlpomexyTtku
3HaKomocTossHCTBAa. Y&THhle W  HeuérHble (QyHkuuu. I[lepuoanueckue ¢dynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MaKkCUMyMbl U MUHUMYMBI (yHKIMU. Hanbosplee 1 HauMeHblIee 3HaueHUs
(GYHKIIMM Ha TPOMEXKYTKE.

JIuneiiHast, KBaJapaTU4Has M JpOOHO-TMHEHHas (QYHKUMU. DJIEMEHTapHOE MCCIEeOBaHUE U
MOCTPOEHNE UX TParKOB.

CrenenHas (yHKIMS C HATYpaJbHBIM M LIE€JbIM NOKa3aTeneM. E€ cBoiicTBa u rpaguk. CBoiicTBa n
rpaduk KopHs N-0i1 cTeneHu Kak pyHKIUN 0OOpaTHOM CTENEHU C HaTypajIbHbIM MTOKA3aTEeIeM.

IlokazarenbHass W JorapudmMuyeckas ¢(yHKIMH, MX CBOMCTBa W rpaduku. HMcmonb3oBanue
rpadukoB QYHKUIMIA JUIs pellieHus] ypaBHEHUH.

Tpuronomerpuueckass OKpYXHOCTb, OIpEeIEHHEe TPUTOHOMETPUYECKUX (YHKIMHA YHCIOBOTO
apryMeHTa.

@DyHKIIMOHANbHBIE 3aBUCUMOCTH B pEaJbHBIX IpOLEccax W SABICHHUSX. ['paduku peanrbHBIX



3aBUCUMOCTEM.

Havana maTeMaTH4ecKoro aHajaim3a

ITocmenoBaTeabHOCTH, CIIOCOOLI 3aJaHUsl IIOCIIEAOBAaTEILHOCTEH. MeTon MaTeMaTHYEeCKON
UHAYKIUUA. MOHOTOHHBIE M OrpaHUYEHHbIE MOCHeAoBaTeNbHOCTH. VicTopus  BO3HHUKHOBEHUS
MaTeMaTHUYECKOT0 aHalln3a KaK aHaln3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomMeTpuuecKas Hporpeccuu. beckoHeyHo yObIBarolias reoMeTpudeckas
nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIEH TIeOMETpUYecKoW mporpeccuu. JIMHEHHBIA U
OKCIIOHEHIHAIBHBIN pocT. Yucno e. dopmysa CIOXKHBIX IIPOLEHTOB. MCIonb30BaHUE IIPOrPECCUM IS
pELIEHUS peaNIbHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa.

HemnpepsiBHble GyHKIIMM W HUX CBOWCTBA. Toukw pa3pbiBa. ACHMITOTHI TpaduKOB (PYHKITUH.
CpoiicTBa (yHKIMII HENpephIBHBIX Ha OTpe3ke. MeToa HHTEpBaJOB MJisi PELICHHS HEPaBEHCTB.
[IpuMmeHeHre CBOMCTB HENPEPhIBHBIX (DYHKIIHH Il peIlIeHUs 3a/1a4.

[TepBas u BTOpas npou3BoaHbIe GyHKINH. OnpeeneHue, TeOMETPUISCKUN U (PU3HUECKUN CMBICIT
MIPOM3BOHON. YpaBHEHHE KacaTelIbHON K rpaduKy () yHKIIHH.

[TpousBonHbie 3nMeMeHTapHBIX (QyHKIMA. [Ipow3BOAHAS CYMMBI, MPOW3BEIACHHS, YaCTHOTO U
KOMIO3UINH (PYHKIIUH.

MHo:xecTBa H JIOTHKA

MHoOXecTBO, omnepaluyd HaJ MHOXECTBaMU W HMX cBoMcTBa. Jluarpammel Oiinepa—BenHa.
[IpumeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO allapara Jyuisl ONMUCAaHUS peajbHBIX MPOLECCOB U SBICHUM,
IIPU PEIICHUH 33724 U3 IPYTUX y4EOHBIX MMPEIMETOB.

Omnpenenenue, TeOpema, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEACTBHE, J0KA3aTeNbCTBO,
PaBHOCUJIbHBIE YPABHEHHUS.

11 KJIACC

Yuciia ¥ BBIYUCICHUA

Harypanbnbie u nensie yucna. [I[ppuMeHeHne Npu3HAKOB JEIMMOCTH IIEIIBIX YUCEN, HauOOIbIIHA
obumii genutens (nanee — HOJl) u nanmensinee obmiee kpataoe (ganee — HOK), octaTkoB mo Moayiito,
anroputMa EBKinia s peleHus 3aja4 B HeNbIX YUCIIax.

KomrmnekcHpie uncna. Anrebpandeckas U TpUTOHOMETpHUeckas (pOpMbl 3aMucH KOMIUIEKCHOTO
ymcia. ApudmMerndyeckue onepanun ¢ KOMIJIEKCHBIMU yKciaMu. M300pakeHne KOMIIEKCHBIX YHMCeN Ha
KOOpJAMHATHOM TuiockocTH. Popmyna MyaBpa. KopHu N-0ff cTeneHM M3 KOMIUIEKCHOIO YHCIA.
[IpuMeHeHre KOMIUIEKCHBIX YUCEIN JIJISl pelieHus] PU3NUECKUX U TEOMETPUIECKUX 3a]1ad.

YpaBHeHHS U HEPABEHCTBA

Cucrema M COBOKYIHOCTb YPaBHEHMH W HEpPaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI M CHCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO6Oop KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHHUH C TIOMOIIBIO TPUTOHOMETPHUUECKOM
OKPY’KHOCTH. Perienne TpuroHoMeTpuyecKux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS MOKA3aTEIBHBIX U JIOTApUPMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHCTEM M COBOKYIMHOCTEH palMOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKA3aTeNbHBIX U JTOTapU(PMUUECKUX YPABHEHUI.

VYpaBHeHMUsI, HEpaBEHCTBA U CUCTEMBI C ITApaMEeTPAMHU.

[IpuMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKHUX 3a/ad U 3a/ad U3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKU3HH, MHTEPIIPETALINS TOTYY€HHBIX Pe3yJIbTaTOB.

DOYyHKUMH U TPaPuKU

I'paduk xommozunmu ¢yHkuuil. ['eomerpuyeckue oOpa3bl ypaBHEHMH W HEpPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U IPaUKH.

I'padmyueckue MeTOBI pelieHus ypaBHEHUH U HEpaBeHCTB. [ padudyeckue MeTO bl pelIeHus 3a1a4
C mapaMeTpaMHu.

Hcnonk3oBanue rpadukoB QYyHKIUN AN UCCIETOBAHUS MPOIECCOB U 3aBHCUMOCTEH, KOTOpHIE
BO3ZHHKAIOT NP PEIICHUH 33124 U3 IPYTrUX YUYEOHBIX MIPEAMETOB U PEATbHOM KU3HHU.

Havana maTteMaTH4ecKoro aHajim3a

[IpuMeHeHne TPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIIMH HAa MOHOTOHHOCTH M OKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HAMMEHBIIIETO 3HAYCHHU HEeMIPephIBHOW (DYHKIIMK Ha OTPE3Ke.



[TpumMeHeHne MPON3BOAHON ISl HAXOKIACHUST HAWITYUIIIeTO PEIICHHs B TPUKIIAJIHBIX 33a1adax, IS
oTpesieNIeHUs] CKOPOCTH U YCKOPEHHS MpoIiecca, 3aJaHHOro (hOpMyIIoi min rpaduKoM.

ITepBooOpasHasi, OCHOBHOE CBOMCTBO MepBO0Opa3HbIX. [IepBo0Opa3HbIC 3JIeMEHTAPHBIX (PYHKITUH.
[IpaBuita HaXOXACHUS IEPBOOOPAZHBIX.

Wuterpan. 'eomeTpuyeckuii CMBICH HWHTErpaia. BelumcieHune omnpenenéHHOrO HHTErpajia Iio
dopmyne Herorona-Jleiibnuia.

[Ipumenenne wWHTETrpana Il HAXOXKICHHSA IUIOHIaNedl TUIOCKMX (Guryp U 00bEMOB
TEOMETPHYCCKUX TEll.

[Mpumepbr pemienuit  nuddepeHIUATBHBIX  ypaBHEHHH. MarteMaTHUecKoe MOJISIMPOBAHKE
peabHBIX MPOIIECCOB ¢ TOMOIIBIO (D hepeHIInANBHBIX YpaBHEHUH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3aesioB u TeMm  KoOJHM4€CTBO 4acoB JleATeIbHOCTD YUUTEJIsl €
n/n  nporpamMmmsl Bcero KouTpoabupie Y4eTOM padoueii mporpamMmbl
padoThI BOCIIMTAHUS
MHOXecTBO J1eHCTBUTEIBHBIX VYcTaHOBIIEHUE TOBEPUTEIbHBIX
yucen. MHOro4seHsl. OTHOILIECHUH ¢ 00y4aroIIMMHUCH,
1 PanmonaneHbie ypaBHEHUS U 24 2 CHOCOOCTBYIOLIUX [TO3UTUBHOMY
HepaBeHCTBAa. CUCTEMBI TMHEWHBIX BOCIIPHSITHIO 00yYarOIIIUMUCS
ypaBHEHUH TpeOoBaHUH U IPOCHO yUUTEN,
5 Oyukuun u rpaduku. CreneHHas 12 1 TIPUBICHCHHIO MX BHUMAHHA
(GYHKIHUS C LETBIM MOKa3aTeaeM K 00Cyk1aeMoii Ha ypoKe
Apudpmernueckuili KOpeHb N-oi nHpopMaLuH, aKTHBH3AIN
3 crenenu. ppannoHanbHbie 15 1 X IO3HABATCIIEHON
ypABHEHs AeATENLHOCTH; OpraHn3aLus qlopM
[Toka3zarenbHas GyHKIHS. HIPBIYEIIRHON ¢ pr‘l'IHOBOI/I
4 10 1 y4eOHOM JeSATENHHOCTH;
IToka3aTenbHbIC ypaBHEHUS
IpUMEHEHHE Ha YpOKe
5 Jlorapudmuueckast GyHKIHS. 18 1 MHTEPAKTUBHBIX (OPM pabOThI
Jlorapugmuueckue ypaBHEHHUs ¢ 06YHAIOINMHUCS; Pa3BHTHE
6 TpuroHomeTpuieckre BbIpaKeHHs 29 1 [IEHHOCTHOI'O OTHOILIEHUS
U YpaBHEHUS K 3HAaHUSIM KaK
7 [TocnenoBaTenbHOCTH 10 1 WHTEIUIEKTYaJIbHOMY pecypcy,
pOrpeccuu o0ecrnieunBaroemMy oyayiiee
o HenpepbiBHble (yHKIMM. 20 . YeNI0BeKa; MHUIIMHPOBAHUE
TpoussoaHas oOyuaronmxcs K 00CyKIEHHIO,
BBICKa3bIBAaHUIO CBOETO MHEHHUS,
BBIpa0OTKE CBOETO OTHOILEHUS 110
IIOBOAY ITOJIy4aeMOU Ha YpOKe
COLIMAJIBHO 3HAYMMOMU
nHpOpMAaINK; TIOIepKaHHE B
KOJIJICKTHBE JIIOBOH,
9 IToBTopenue, 0606IH€HI/VIG, 5 IpykKemoOHON aTMOC(EpBI;
cucremMarrusanns 3SHaHuU OpraHu3anys Ui 00y4aromuxcs
CUTYyalluii KOHTPOJISI U OLICHKH,
CaMOOLIEHKH (KaK y4eOHBIX
JOCTH)KEHUHM OTMETKaMH, Tak U
MOpAJIbHBIX, HPABCTBEHHBIX,
I'PaXJaHCKHUX ITOCTYIIKOB)
OBUIEE KOJIMYECTBO YACOB I1O 136 9
I[TPOI'PAMME




11 KUIIACC

Ne Haumenosanue pasaesios u tem  KoandecTBo 4acoB JeaATe/IbHOCTDb YYUTEJIA C Y4eTOM
n/n NporpaMmsl Bcero KonTpoabHbIe padoueii mporpaMMbl BOCTIUTAHUS
padoThbl
1 Hccnenoanue GyHKIINM ¢ 29 1 YcraHoBI€HHE I0BEPUTEIIBHBIX
IIOMOILBIO IIPOU3BOAHOM OTHOIICHH C 00YJaIONUMHUCH,
2 [TepBooOpaznast u UHTErpa 12 1 CIIOCOOCTBYIOMIMX IIO3UTUBHOMY
I'paduku TPUTOHOMETPHUECKUX BOCHPHATHIO 00yHaromUMHCA
3 ¢dbyakumii. TpuroHoMeTpuvecKue 14 1 TpeboBatuii n pock6 yuurens,
HEepABEHCTBA NPHUBJICHCHAIO MX BHUMAHNS
K 00CcyXJ1aeMoii Ha ypoke
4 WppanmonansHble, MoKa3aTeIbHbIE 24 1 HEDOPMAIIHY, AKTHBH3AIHE
1 Jjorapu(hMUYECKrEe HEPABEHCTBA . .
UX [103HABATEIbHOMN JEATEIbHOCTH;
5 KomriekcHeie ncna 10 opramm3amms Gopm
6 HaTypaJII)HI)IG " [EJIbIC YHUCiia 10 1 I/IH,ZLI/IBH,I[Y&JILHOﬁ u rpyr[noB()f/'[
Cucrembl paruoOHaIbHBIX, y4eOHOU JNesATeIbHOCTH;
7 UppallMOHATIFHBIX TTOKAa3aTEeNbHBIX 12 IPUMEHEHUE Ha YPOKe
1 JIOTapu(hMUYECKUX YPABHCHHIA UHTEPAKTUBHBIX (POPM pabOTHI
8 3aaun ¢ mapaMmeTpaMu 16 1 ¢ 00y4arOIMMHUCS; PA3BUTHE
[IEHHOCTHOTO OTHOIICHUS K 3HAHUSM
KaK MHTEJUIEKTYaIbHOMY PECYpCY,
obecnieunBaroeMy Oyayriee
YeloBeKa; MHUIUUPOBAHUE
oOyuaroiuxcst K 00CyX/1€HHUIO,
BBICKa3bIBAaHUIO CBOETO MHEHUS,
BBIPAOOTKE CBOETO OTHOIICHHS 110
MOBOTY TOJIy4aeMOil Ha ypoKe
9 HosTopenwe, 0606HI€HPVIea 16 1 COLIMAJIbHO 3HAYUMOM MH(pOpMaLINH;
cucreMaTrusanusa 3HaHunu noaJepKaHue B KOJJICKTHBE
JIETIOBOM, JPYKEITFOOHOM
aTMochepsl; opraHu3aIus s
00y4aroIuXxcsl CUTyalluii KOHTPOJIS
M OLICHKH, CAMOOIIEHKH (KaK
y4eOHBIX IOCTH)KCHUN OTMETKaMH,
TaK U MOPAJIbHBIX, HPABCTBEHHBIX,
IPaXXIaHCKUX MOCTYIKOB)
OBIIEE KOJIMYECTBO YACOB I10 136 8
[TPOTPAMME
HNOYPOYHOE INTAHUPOBAHUE
10 KUIACC
Ne
u/n Tema ypoka
1 MHoOkecTBO, oneparuy HajJ MHOKECTBAMM M UX CBOMCTBA
2 Juarpammsl Diinepa-Benna
3 [IpumeneHne TeoOpeTUKO-MHOKECTBEHHOTO arrapara JJis perieHus 3aaa4d
4 Pannonansubie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIE TPOOH, TTPOLICHTHI, 0ECKOHEUHBIE
MEPUOANYECKHE TPOOH
5 Pannonansubie yncna. OOBIKHOBEHHBIC U IECATUYHBIE APOOU, TIPOIICHTHI, OECKOHEUHBIE
MIePUOIUYECKHE TPOOH
[Tpumenenue apobeli U MPOIEHTOB I PEelIeHUs MPUKIIAIHBIX 3a/1a4
7 [Tpumenenue apobeli U MPOIICHTOB IS PEIICHUS PUKIIATHBIX 3a/1a4




JelictBuTenbHbIC yncia. PalimoHanbHbIe U MppalMoHaIbHbIC YUCia

Apudmerndeckue onepanuu ¢ J1eHCTBUTEILHBIMU YicIaMUd. MOyJb JEHCTBUTEILHOTO YHCIIA U

o €ro CBOMCTBA

10 CraproBasi IMarHOCTHKA

11 [TpuOnm>xEHHBIE BHIYMCIEHUS, IPABUJIa OKPYIJIEHUS, IPUKUAKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUI

12 OCHOBHBIE METO/IbI PEIICHUS LIEJBIX U IPOOHO-PAIMOHAIBHBIX YPAaBHEHUI U HEPABECHCTB

13 OCHOBHBIE METO/IbI PEIICHUS LIEJBIX U IPOOHO-PAMOHAIBHBIX YPAaBHEHUH U HEPAaBECHCTB

14 OCHOBHBIE METO/IbI PEIIEHUS LIETbIX U IPOOHO-PALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB

15 MHorouseHsl OT OHOM IEPEMEHHOM. JleleHre MHOro4IeHa HA MHOTO4IEH C OCTaTKOM. Teopema
bezy

16 MHorowieHsl ¢ nensiMu kodddurrentamu. Teopema Buera

17 Pewienne cucreM IMHENHBIX YPABHEHUN

18 Pewienne cucreM IMHENHBIX YPABHEHUN

19 Marpuna CHCTEMBI JIMHEWHBIX ypaBHEHUN. OnpeaennuTens MaTPULbl 2X2, ero reoMeTpU4YeCKui
CMBICJI U CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

20 Onpenenurens MaTpulbl 2X2, €ero FeOMeTPUYECKUI CMBIC HCBOMCTBA; BBIUNCIEHHE €0 3HAYCHUS

21 IIpuMeHeHne onpenenuTens s PEIICHUs] CUCTEMBI IMHEUHBIX YPaBHEHHUN

22 Pemenue npuknaaHpixX 3aa4 ¢ MOMOILIBIO CUCTEMbI JIMHEHHBIX YPABHEHUI

23 Pemenne npukitagHpIxX 3a/1a4 ¢ HOMOUIBIO CHCTEMBI JIMHEHHBIX YPAaBHEHUI

o4 KonTpoJsbHas padora: "PannonajbHble ypaBHeHUs] M HepaBeHCTBAa. CrcTeMbl JIMHEIHBIX
ypaBHeHH#"

25 Oynk1us, crocoosl 3ananus Gynkun. Bzanmuo odparusie pynkunu. Kommosummst ¢yHKImii

26 ['padux GpyHkmu. DnemMenTapHbie npeoOpa3oBaHus rpadukoB GyHKIUN

27 O6uacTp onpeaeneHuss 1 MHOXKeCTBO 3HaueHni pynkunu. Hynu ynkuun. [TpomexyTku 3HaK
IIOCTOSTHCTBA

28 YértHble 1 HeuéTHble pyHKUUU. [lepuoanyeckue pyHkuuu. IIpoMexyTku MOHOTOHHOCTH (DYHKIIMU

29 Maxkcumymbl 1 MUHUMYMBI (yHKIMK. Hanbosblee 1 HauMeHblIee 3HaueHue QyHKIMY Ha
IIPOMEXKYTKE

30 JluHeliHas, KBapaTU4Hasl U TPOOHO-TMHEWHAs PYHKIUU

31 DeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOEHUE IPaUKOB ATUX (PYHKITHIA

32 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOEHUE IPaUKOB 3TUX (PYHKITHIHA

33 Crenens ¢ nensiM nokasarenem. buaom Herorona

34 Crenens ¢ nensiM nokasarenem. buaom Herorona

35 CrenenHas GyHKIIMS C HAaTypaJlbHBIM M LIEJbIM NoKa3aTeneM. EE coiicTBa u rpaduk

36 Kontpoabsnasi padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpagux"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBa

38 ApudmeTnueckuii KOpeHb HaTypaJbHOU CTENEHH U €ro CBOMCTBa

39 [TpeoOpa3oBaHuUs YUCIIOBBIX BRIPAKECHUH, COIEPKAIINX CTETICHH U KOPHH

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENIEHU U KOPHU

41 [Tpeobpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COJIEPKAIIMX CTENIEHU U KOPHU

42 HppaunonanbHble ypaBHeHUs1. OCHOBHbIE METO/IbI PEIIEHUS] MPPALMOHATIBHBIX YPaBHEHUH

43 HppaunonanbHble ypaBHeHUs1. OCHOBHbIE METO/Ibl PEIICHUS] UPPALMOHATIBHBIX YPaBHEHUN

44 HppaunonanbHble ypaBHeHUs1. OCHOBHbIE METO/IbI PEIIEHUS] MPPALMOHATIBHBIX YPaBHEHUH

45 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YPaBHEHHH

46 PaBHOCHIIBHBIE TIEPEXO/IBbI B PELLIEHUU UPPALIMOHAIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TIEPEXO/IBbI B PELLIEHUU UPPALIMOHAIBHBIX YPaBHEHUN

48 PaBHOCHIIBHBIE NTEPEXObI B PEIIEHUH HPPALIMOHAJIBHBIX YPaBHEHHM




CgoiicTBa 1 rpaduK KOpHS N-0¥ CTENEHU KaK (yHKIIMA OOpaTHOM CTENIEHU C HATYPaIbHBIM

49
MOKa3areneM

50 CgoiicTBa u rpaduk KOpHS N-0if cTeNeHn Kak (yHKIMKA 0OOpaTHON CTENEHH C HATypaJIbHBIM
MoKa3arenem

51 KonTpoabHnas pabora: "CBoiicTBa U rpaduk kopHsi N-0i crenenu. UppaunoHajbHble
ypaBHeHus"

52 CreneHs ¢ palMoHAIbHBIM [I0KA3aTENEM U €€ CBONWCTBA

53 CreneHs ¢ palMmoHAIbHBIM [10KA3aTENEM U €€ CBOWCTBA

54 Crenens ¢ palluOHATBHBIM MOKa3aTeIeM U e€ CBOMCTBA

55 [ToxazarenbHast pyHKIUA, €€ CBOWCTBA U rpaduK

56 Hcnonp3oBanue rpaduka GyHKIUHU OIS peLICHUS] YpaBHEHHIMA

57 Hcnons3oBanue rpaduka GyHKIUHU A pelICHUS] YpaBHEHHMA

58 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI pPEIeHHsI TI0KA3aTeIbHBIX YPaBHEHUIT

59 [TokazarenbHble ypaBHeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTeIbHBIX YPABHEHHIA

60 [Toka3zarenbHble ypaBHEHH. OCHOBHBIE METO/BI PEIICHUS TOKA3aTEIbHBIX YPaBHEHHH

61 KonTposbHas padora no teme: "[lokazarenbHas ¢gynknus. [lokazareqbHble ypapHenus'"

62 Jlorapudm ymncna. CBoiicTBa jJorapudpma

63 Jlorapudm uymncna. CBoicTBa jJorapudpma

64 Jlorapudm uncna. CoiicTBa jJorapudpma

65 JlecsiTHUHBIC U HATYPAJIbHBIE JIOTAPU(PMBI

66 JlecsTruHble U HATypaJIbHBIE TOTapU(PMBI

67 [IpeoOpazoBaHue BbIpaXKEHH, COEPIKALIUX JTOTapUPMbI

68 IIpeoOpa3zoBaHue BeIpaKEHUH, COIEPIKAIINUX JTOTapHPMBbI

69 [TpeoOpa3oBaHue BbIpAXKEHUH, COAEPIKAIIMX JIOTapU(HMBI

70 Jlorapudmuueckas GpyHKIus, €€ CBOMCTBA U Tpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBOMCTBA U Tpaduk

72 Hcnonp3oBanue rpaduka QyHKIUU AJIs pEelIEHUs] ypaBHEHU I

73 Hcnonp3oBanue rpaduka GyHKIUU AJIS pELICHUS] YpaBHEHHM

74 Jlorapudmuueckre ypaBHeHUs1. OCHOBHbBIE METO/IbI PELIEHMS] JIOTapU(PMUUECKUX YpaBHEHUIN

75 Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METO/IBI PEIICHHSI JIOTaPH(PMUICCKHX YpaBHEHUN

76 Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOBI PEIICHHUS JIOTAPU(PMUICCKIX YpaBHEHUH

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLIEHUH JIOTAPU(PMUUECKUX YpaBHEHUN

78 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUH JTOTapU(PMHUUECKUX YpaBHEHHIMA

79 KonTpoJubnas padora: "Jlorapupmuyeckas pynkuus. Jorapupmuyeckue ypasuenus'

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIIOBOTO apryMeHTa

81 CuHycC, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTAaHTEHC YUCIIOBOTO apryMeHTa

84 TpuroHoMmeTpuveckasi OKpy>KHOCTB, OIIPEACIICHHE TPUTOHOMETPUIECKUX (PYHKITHI YHCIOBOTO
aprymeHra

85 TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPEICTICHUE TPUTOHOMETPUUECKUX (PYHKIIUN YHCIOBOTO
apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI

90 [IpeobpazoBaHue TPUTOHOMETPHUECKUX BbIPAKEHUI
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[IpeoOpazoBanme TPUTOHOMETPUICCKUX BBIPAKESHUN

92 [IpeobOpazoBanme TPUTOHOMETPUICCKUX BBIPAKESHUN

93 [IpeoOpazoBanre TPUTOHOMETPUICCKUX BBIPAKCHUN

94 Pemienue TpUroHOMETpUYECKUX ypaBHEHU I

95 Perienue TpUroHOMETpUYECKUX ypaBHEHU I

96 Perienue TpUroHOMETpUYECKUX ypaBHEHUH

97 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM

98 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHN

99 Perienne TpUrOHOMETPUYECKUX YPAaBHEHHHA

100 | PemeHue TpUrOHOMETPHYECKHX YpaBHEHUI

101 KontpoabHasi padora: "TpuronoMerpuyeckue BbIpaKeHusi 1 TPUTOHOMeTPHYECKHe
ypaBHeHus'"

102 ITocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUA IOCIEA0BATENbHOCTE. MeTon MaTeMaTHIECKON
UHIYKLIH

103  MoOHOTOHHBIE U OrpaHUUYECHHBIE [TOCIIe10BaTeIbHOCTH. McTopus aHanm3a OECKOHEYHO MaJIbIX

104 = Apudmernueckas Iporpeccus

105 TI'eomerpuyeckas Mporpeccus

106 beckoneuHo yObIBarolasi reoMeTpudecKasi mporpeccus

107 Cymma GeckoHEYHO yOBIBaIOIIEH reOMETPUIECKON MTPOrPeccuu

108  JIuHe#HbIH U SKCIIOHEHIMAIBHBIH pocT. Yucio e. opmyra cI0KHBIX TPOICHTOB

109  JIuHe#HbIH 1 SKCTIOHEHIUAIBHBIA pocT. Yucio e. opMmyra cI0KHBIX TPOICHTOB

110  Hcmosb30BaHHME MPOTPECCHUU ISl PEIICHUS pealIbHBIX 3a/1a4 MPUKIIATHOTO XapaKkTepa

111  KourpoJusHas padora no teme: "IlociienoBaTe/ibHOCTH U porpeccun’

112  HemnpepsiBHBIE (DYHKIIMH U MX CBOWCTBA

113  Touka pa3pbiBa. ACHMIITOTHI Ipa)UKOB PYHKITHI

114 | CaoiicTBa yHKIUI HEIPEPHIBHBIX Ha OTPE3KE

115 | CaoiicTBa yHKIMI HENIPEPHIBHBIX Ha OTPE3KE

116 = Merox MHTEPBAJIOB JUIs PELICHNUS HEPABEHCTB

117 | Meron MHTEPBAJIOB JUIs PELICHNUS HEPABEHCTB

118 Meron MHTEPBAJIOB JUIs PELICHNS HEPABEHCTB

119  IlpumeHeHue CBOMCTB HENPEPHIBHBIX (DYHKIMI 11 pelIeHus 3a1a4

120  IlpumeHeHHE CBOMCTB HENPEPHIBHBIX (DYHKIMI ISl pelIeHus 3a1a4

121  TlepBas u BTOpasi MpOU3BOJHBIE (PYHKITHH

122  Ompenenenue, reOMETPUIECKUAN CMBICI TIPOU3BOTHON

123 Ompenenenue, pU3HUECKUI CMBICI TPOU3BOIHOM

124  VpaBHeHHe KacaTelIbHOH K rpaduky QyHKINN

125 | VYpaBHeHue KacaTelabHOH K rpaduky QyHKIUU

126 | IlpousBojHBIE 3JIEMEHTAPHBIX PYHKLIUI

127 | IlpousBojHBIE 3JI€MEHTAPHBIX PYHKLIUI

128 TopoBasi koHTpOJbHAsI padoTa. Beepoccuiickas npoBepouHasi pagora.

129  TlpousBojHast CyMMbl, TPOU3BEIACHHUS, YACTHOTO U KOMIO3UIIUH (DYHKITHI

130 | IlpousBojHast CyMMbl, TPOU3BEACHHUS, YACTHOTO U KOMIO3UIIUH (DYHKITHI

131  Ilpow3BomHasi CyMMBI, TPOU3BEICHHUS, YACTHOTO H KOMITO3HITUH (DYHKITHIA

132  O6GoOmiaromiee moBTOpeHHE M0 TeMe: «[Ipou3BoaHAS

133  IloBTopenwme, 0600IIEHUE, CHCTEMAaTH3alMsl 3HaHU: "Y paBHEeHUA"

134  IloTopenme, 00600IICHUE, CHCTEeMaTH3aus 3HaHUH: "D yHKIMN"




135 | IloBTopenwme, 0600IIEHUE, CUCTEMATH3AIIMS 3HAHUIA

136  IloBTopenme, 0600IIEHUE, CHCTEMATH3aIIMsl 3HAHUN

11 KJIACC

C}

Tema ypoka

=
~~
=

[TpuMeHeHne TPOU3BOTHON K UCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[TpuMeHeHne TPOU3BOIHON K UCCIEIOBAHNIO (DYHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBbI
[TpuMeHeHHe IPOU3BOIHOMN K MCCIEI0BaHUIO (DYHKIIMH HA MOHOTOHHOCTb M 9KCTPEMYMBI

[TprmeHeHre TpOU3BOJHON K UCCIeIOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI

[TprmeHeHre TPOU3BOJHON K UCCIIEeIOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U SKCTPEMYMBI

[TprMeHeHre TpOU3BOJHON K UCCIIeIOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U 9KCTPEMYMBI

HaXO}K,I[GHI/IC HauOOJIBIIEr0 1 HAMMEHBIIIETO 3HAYCHHS HerepBIBHOﬁ (I)YHKHI/II/I Ha OTPE3KE

Haxoxnenue HauOOJIBIIEr0 1 HAMMEHBIIIETO 3HAYECHHUS HerepLIBHOﬁ q)YHKI_II/II/I Ha OTPE3KEC

©O© 00N o o1 Ww Nk

Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHHS HETIPEPHIBHOW (DYHKIIMK Ha OTpE3Ke

[EEN
o

Haxoxnenne HanOobIero 1 HAMMEHBIIETO 3HAYEHUST HETIPEPHIBHON (DYHKIIMHM Ha OTPE3Ke

[N
[EEY

Haxoxnenne HanOoibIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKIIMHM Ha OTPE3Ke

[EEN
N

Haxoxaenre HanOOIbIIero 1 HAMMEHBIIIETO 3HAYCHHS HETPEPHIBHOW (DYHKIIMM HA OTPE3Ke

[EEN
w

HpI/IMeHeHI/IG HpOI/I3BOI[HOI71 JJI1 HAXOKACHW A HAUTTYYIICTO PCIICHUA B IIPHUKJIAAHBIX 3ajavdax

[EEN
N

HpI/IMeHeHI/IG HpOI/I3BOI[HOI71 JJI HAXOKACHW A HANTTYYIICTO PCIICHHUA B IIPUKJIAAHBIX 3aJavdax

[TpuMeHeHre IPOU3BOTHOM JIJISl ONIPEICIICHHSI CKOPOCTH U YCKOPEHHSI ITPOIecca, 3aJ1aHHOTO
dbopMyIToi uiu rpaduKoM

[EEN
(S

[TpuMmeHeHre TPOU3BOHOMN I ONPEEIIEHUS CKOPOCTH U YCKOPEHUS IpoLecca, 3aJaHHOTO

16 (dopMy1oit unu rpaguKom

17 Komnosurus ¢pyHkimii

18 Komnosurus GpyHkimii

19 Komnosurus GpyHkimii

20 ['eomeTpuyeckue 006pa3bl ypaBHEHUN HA KOOPIWHATHOMN TIIIOCKOCTH

21 ["'eomeTpryeckue o0pa3bl ypaBHEHUN HAa KOOPIMHATHON MIIOCKOCTH

22 Kountpoabnas padora: "UccienoBanue pyHkiuii ¢ noMouib0 nNpou3BoaHoii"
23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpa3Hble aemMeHTapHbIX GyHKIMH. [IpaBuia HaxoxAeHNs TepBOOOPa3HBIX
25 [TepBooOpaznbie nteMeHTapHbIX GyHKIMN. [IpaBuia HaxoxACHHUS TIEPBOOOPA3ZHBIX
26 WHurerpai. I'eoMeTpUYECKUN CMBICII HHTETpaJIa

27 Brruucnenue onpeaenéunoro uurerpana no gopmyie Hetotona-Jleiitbnuma

28 Brruucnenue onpeaenéunoro uurerpana no gopmyne Hetotona-Jleitbnuma

29 [TpruMmeHeHne uHTerpaia A1 HaX0XKACHUS TJI0MaIel TUIOCKUX GUTyp

30 HpI/IMCHeHI/IC HWHTCrpajia IJid HAXOKACHHU A 00BEMOB TCOMCTPHUICCKUX TCII

31 [Tpumepsl pemieHnit quddepeHnaIbHbIX YpaBHEHUN

32 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX YpaBHEHHM

33

Matematuyeckoe MOAEIMPOBAHNUE PEATTbHBIX IPOIIECCOB € TOMOIIIbIO T PepeHInanbHbIX
YpaBHEHUN

34 KonTposbHnas padora: "Ilepsoodpa3nasi u unTerpan"

35 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu

36 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku

37 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu

38 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U TpadUKu
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Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu

40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOIIBIO TPUTOHOMETPHUUIECKON OKPY>KHOCTH

41 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH € NOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

42 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH € NOMOILBIO TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH C IOMOILBIO TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienue TpUroHoMeTpHUYECKMX HEPABEHCTB

45 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB

46 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB

47 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB

48 KonTposbnas padora: "I'paduxu tpuronomerpnyecknx pynkuuii. Tpuronomerpuyeckue
HepaBeHCTBA'"

49 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB

ol OcCHOBHBIE METO/Ibl PELLIEHNUS TOKA3aTEIbHbIX HEPABEHCTB

52 OcCHOBHBIE METO/Ibl PEILIEHNUS TOKA3aTEIbHbIX HEPABEHCTB

53 OCHOBHBIEC METO/IbI pelIeHUs JIorapu(HhMUIECKUX HEPABEHCTB

94 OCHOBHBIEC METO/IbI pelIeHUs JIoTapu(HhMUIECKUX HEPABEHCTB

95 OCHOBHBIE METO/IbI pelIeHUs JIorapu(HhMUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/1bI pelIeHHs JJorapu(pMUUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEeLIEHUs] UPPALMOHAIBHBIX HEPABEHCTB

58 OCHOBHBIE METO/1bI pelIEHUs] UPPALMOHAIBHBIX HEPABEHCTB

59 OCHOBHBIE METO/1bI pelIEHUs] UPPALMOHAIBHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pelIEHUs] UPPALMOHAIBHBIX HEPABEHCTB

61 I'paduueckue MeToIbl PELIeHUs UPPALMOHATIBHBIX YpaBHEHUN

62 ['padmnueckue MeTob! peneHus: UppaloHaIbHBIX YPABHEHHUM

63 ['padudeckre METOIbI peIICHHS TOKa3aTeIbHBIX YPaBHEHHN

64 ['padnueckue MeTob! pereHus: NoKa3aTeIbHbIX HEPABEHCTB

65 ['padmnueckue meTos! penieHus JorapuMUIECKUX ypaBHEHUN

66 I'padmdeckne METOIBI peIeHHS JTOTapUPMIUECKUX HEPABEHCTB

67 ['padmnueckue metob! peneHus J1orapupMUIecKuX HEPABEHCTB

68 I'padrueckue METOIbl PELICHUs TOKA3aTENbHbIX U JOrapu(pMHUUECKUX YpaBHEHUN

69 I'paduueckue METOIbl PELICHUs TOKA3aTeNbHbBIX U JIOrapu(MUUECKUX YpaBHEHUH

70 ['padrueckue MeToIbl PELIeHUs TOKa3aTeNbHbIX U JJOrapu(MUUECKUX HEPABEHCTB

71 I'padmueckue MeTo bl pelIeHHs TOKa3aTeIbHBIX U JIOTapu(PMUUECKUX HEPABEHCTB

72 KonTpoubnas padora: ""HUppanunoHaabHble, NOKa3aTeJbHbIe H JJorapupMuIecKne
HepaBeHCTBa''

73 KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUECKask GOPMBI 3alMCH KOMITJIEKCHOTO
yucia

74 KommuiekcHble uncna. AnreOpanueckas U TpUroHoMeTpudeckasi GopMbl 3alTMCH KOMITJIEKCHOTO
qucia

75 Apudmernueckue onepanu ¢ KOMIJICKCHBIMU YU CIaMH

76 Apudmernueckue onepanu ¢ KOMIJICKCHBIMU YU CIaMH

77 N306paskeHne KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOH MIOCKOCTH

78 N3006paskeHne KOMIUIEKCHBIX YMCell Ha KOOPAUHATHOH MIOCKOCTH

79 ®dopmyna Myaspa. KopHu N-oi#i cTeneHn u3 KOMIUIEKCHOTO Yncia

80 ®dopmyna Myaspa. KopHu N-o#i cTeneHn u3 KOMIUIEKCHOTO Yncia

81 [TpruMeHeHHe KOMIIEKCHBIX YHMCEN Ul pelieHus GU3NYECKUX U TEOMETPUUECKUX 3a1a4
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KonTposabHnas padora: "KommniiekcHbie uncia'

83 HatypanbHble U 11e51bIe Yrciia

84 HatypanbHble U 11e1ble Yrciia

85 [TpruMeHeHHe NPU3HAKOB JIEIMMOCTH 1IEJIbIX YUCEN

86 [TpruMeHeHHe NPU3HAKOB JIEIMMOCTH 1IEIIbIX YUCET

87 [Ipumenenue npusHakoB aeauMocTy nesnbix yncen: HOJ u HOK

88 [Ipumenenue npuzHakoB aenauMoctu 1ensix uncesn: HOJ[ u HOK

89 [TpruMeHeHHne NPU3HAKOB JISIUMOCTH IIEIBIX YUCEI: OCTATKH [0 MOJTYJIIO

90 [TpuMeHeHrne NPU3HAKOB JIETMMOCTH IIENIBIX YUCEI: OCTATKH 10 MOJIYJIIO

91 [TpuMeHeHne MPU3HAKOB JICIUMOCTH IIEIIBIX YMCeN: anropuT™ EBkiuaa s pemeHus 3a1ad B
LEJIBIX YUCIIax

92 KonTpoJsbHasi padora: "Teopus meanix uncen"

93 Cucrema U COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIIE/ICTBHS

94 Cucrema U COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-CIIE/ICTBHS

95 OCHOBHBIEC METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH paliMOHAIbHBIX YPaBHEHHIA

96 OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MPpAIlMOHAIBHBIX YPaBHEHHHA

97 OCHOBHBIEC METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH IMOKa3aTeNIbHBIX YpaBHEHHHA

98 OCHOBHBIEC METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH IMOKa3aTeNbHBIX YpaBHEHHH

99 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH JlorapuMUUECKuX ypaBHEHUH

100 | OcHOBHBIE METO]IbI PELICHHSI CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX YpaBHEHUN

101 HpI/IMeHeHE/Ie CHCTEM K PEIICHUI0 MaTeMaTUYeCKHX 3aay U 3aJjau U3 pa3IMyHbIX 00JacTell HayKu
U peasIbHOM KU3HH, HHTEPIIPETALUS TIOIYIEHHBIX PE3YyIbTaTOB

102 HpI/IMeHerIe CHCTEM K PEIICHUI0 MaTeMaTHYECKHX 3ajad M 33724 U3 PA3JIMIHbIX 00JIaCTei HAYKU
U peaJibHOM KHU3HM, HHTEPIIPETALUS MTOIyUYE€HHBIX PE3YyIbTaTOB

103 [Tpumenenue HEPABEHCTB K PELICHUIO MATEMATHUECKNX 38/1a U 33/1a U3 PasiiiHbIX oOnacreit
HAYK{ ¥ peasbHOW KU3HH, HHTEPIIPETAIUS TTIOTYYEHHBIX PE3yIhTaTOB

104 O6o6mmaroiiee noBropeHue mno reMe: "CUcTeMbl palliOHAIbHBIX, UPPAIlMOHATbHBIX
NOKa3aTeIbHbIX U JIorapu(pMUUECKUX YpaBHEHHN"

105 PammoHanmbHBIE YpaBHEHUS C TapaMeTpaMH

106 = PammoHaspHBIC HEPABEHCTBA C MTapaMeTpaMu

107  PammoHaipHBIE CHCTEMBI C TapaMeTpaMu

108 HppaunonanbHbIe ypaBHEHHsI, HEPABEHCTBA C ITApaMETPaMHU

109 HppannoHanabHBIE CHCTEMBI C TapaMETPaMH

110 | TIloka3arenbHble ypaBHEHMs, HEpAaBEHCTBA C MapaMeTpPaMu

111  Tloka3arenbHble CUCTEMBI C TApaMeTpaMu

112 JlorapudmMudeckue ypaBHEHHUs, HEPABEHCTBA C MapaMeTpamMH

113  JlorapudmMudeckue CHCTEMBI C MTapaMeTpaMu

114 | TpuroHomeTpuyecKue ypaBHEHHs C mapaMeTpamMu

115  TpuroHomeTpuuecKue HEPaBeHCTBA C TapaMeTpaMu

116  TpuroHoMeTpUYECKHE CHCTEMBI C TapaMeTpaMu

117 HOCTpoerIe U MCCIIEIOBAaHNE MaTEMAaTHYECKIX MOJIEIIEH peabHBIX CUTYAIMH ¢ TIOMOIIBIO
yYpaBHEHMH ¢ mapameTpamu

118 HOCTpOCH?C U MCCIIeIOBaHNE MaTeMaTUYeCKIX MOJIeNeil peabHbIX CUTYAIMi ¢ TOMOIIBIO CHCTEM
YpaBHEHHI C TTapaMeTpaMu

119 HOCTpoerIe Y MCCIIEIOBAaHNE MaTEMAaTHYECKIX MOJIEIICH peabHBIX CUTYAIMi ¢ TIOMOIIBIO CHCTEM
YpaBHEHHI C MapamMeTpaMu

120 KourpoJabHas pagora: "3agaum ¢ napamerpamu'




121  TloBTopenme, 0600IIEHUE, CHCTEMAaTH3alKsl 3HaHU: "Y paBHEeHUA"

122  TloBTopenwme, 0000IIEHUE, CHCTEMAaTH3alKsl 3HaHU: "Y paBHEeHU"

123  IloBTopenwme, 0600IIEHUE, CHCTeMaTH3alusl 3HaHul: "Y paBHeHUss. CUCTEMBI ypaBHEHUN"
124 TloBTopenme, 0600IICHUE, cCcTeMaTH3alus 3HaHui: "HepaBeHncTaa"

125 | IloBTopenme, 0600IICHUE, cCcTeMaTH3anus 3HaHui: "HepaBeHncTaa"

126  IloBTopenme, 0600IICHUE, ccTeMaTH3anus 3HaHui: "HepaBeHncTaa"

127 TopoBasi KOHTPOJIbHAsI padoTa

128  TloBTopenue, o000mIeHNE, cucTeMaTu3anus 3Hanuii: "[IponsBoaHas u e€ mpumeHeHue"
129  TIloBropenue, o600meHue, cucTreMaTu3anus 3Hanuid: "[Ipon3Boanas u e€ mpumeHeHue"
130  IloBTopenue, o600mEeHNE, cucTeMaTu3anus 3Hanuid: "[Ipon3BoanHas u e€ mpumeHeHue"
131 TIloBTopenue, 0000IICHNE, CHCTEMaTH3alus 3HaHui: "IHTerpall u ero mpuMeHeHue"
132  TloBTopenue, 0000mIIeHNE, cHcTeMaTu3anus 3Hanuii: "OyHkimn"

133  IloBTopenme, 0600IICHUE, cCHCTEMaTH3alus 3HaHUH: "D yHKIUN"

134  TloBTopenue, 06001IeHNE, cucTeMaTu3anus 3Hanui: "OyHkun"

135  IloBTopenme, 0600IIEHUE, CHCTEMAaTH3aIMsl 3HAHUIA

136  IloBTOpenwme, 0600IIECHUE, CHCTEMATH3AIMs 3HAHUH

B ¢enepanpHbIXx M pernoHaNbHBIX MPOIEAYypax OLEHKHM KadecTBa 0Opa30BaHUSl HCIONb3YETCs
nepedeHpb (KOAM(PUKATOpP) pacHpeelICHHBIX MO KjaccaM IPOBEPSEMBIX TPEOOBAHUN K pe3yibTaraM
OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHON MPOTrpaMMbl CpPEAHEr0 OOIero oOpa3oBaHHUS U DJIEMEHTOB
COAEp)KaHUs 10 MATEMATHKE.
INPOBEPSEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
OO IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/bHOI
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCTICHUS
11 OnepupoBarh MOHATHUSAMH: PallMOHAIBHOE W JEHCTBUTENHHOE YUCIO, OOBIKHOBEHHAS U
' JecsITHYHAs IPO0b, IPOIICHTHI
19 BeImonHATE  apuMeTHUECKHE ONepaluud C PalMOHAIBHBIMH W JICHCTBUTEIHLHBIMH
qHrCIaMu
13 BoeimonHATe  mpHOMIKEHHBIE BBIMHMCIICHUA, HCHONB3YS MpaBHIa OKPYIICHWA, JenaTh
MIPUKHUIKY U OIICHKY pe3yJbTaTa BEIYHCICHUIN
OmnepupoBaTh MOHATUSIMH: CTEIICHb C IIEJIBIM TTOKa3aTeleM, CTaHAapTHas GopMa 3amuch
14 JEHCTBUTENHFHOTO YHCIIa, KOPEHb HATYPaJbHOW CTETMEHH; WCIOJB30BaTh MOIXOMISIIYIO
dbopMy 3amUCH JICUCTBHUTEIBHBIX YHCET JUIS pENICHUS TNPAKTHYECKUX 3a7ad |
MIPE/ICTaBICHUS TAHHBIX
OnepupoBaTh TOHATUSMHU: CHHYC, KOCHHYC ¥ TaHT€HC TPOHM3BOJILHOTO YTJa;
1.5 WCTIOJB30BaTh 3alKCh IPOW3BOJIBHOTO YIia depe3 OoOpaTHbIE TPUTOHOMETPUYECKUE
byHKIIUHU
2 VYpaBHEHUs U HEPABEHCTBA
21 OnepupoBath MOHITHSIMH: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, 11€J10€, PAIMOHATEHOE,
MpparoHaIbHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE ypaBHEHHE
29 BeImonHATE  TIpeoOpa3oBaHUs ~ TPUTOHOMETPHUSCKHUX  BBIPAKCHWA W peliarh
TPUTOHOMETPUYECKHE YPaBHEHUS
BreimonHsATe mpeobpa3zoBaHus IENbIX, PAMOHATBHBIX U HPPAIIMOHANBHBIX BBIPAKEHUN U
2.3 pelaTh OCHOBHBIE THUIIBI LEJIbIX, PAlMOHAJIbHBIX U HPPALUOHAIBHBIX YpPaBHEHHUH H
HEPABCHCTB




HpI/IMeHHTB YPaBHCHUA WU HCPABCHCTBA JJIA PCHICHUA MAaTEMAaTUUCCKHUX 3aaa4 U 3a1a4 U3

24 pa3nuyHbIX 001acTE HAYKH U peaIbHOM KU3HU
MogenupoBaTh peajibHbIe CHTYallMM Ha S3bIKE anreOpbl, COCTaBISATH BBIPAKCHHUS,
2.5 ypaBHEHHUsI, HEPABEHCTBA IO YCIOBHUIO 3aJauyd, HCCIIEOBATh MOCTPOCHHBIE MOJEIHU C
HCI0JIb30BaHUEM ammapaTa ajareopbl
3 OyHKIMH U TpaPUKH
31 OnepupoBarh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 331aHUs (PYHKIIMH, 00JIACTh OMpeesICHUs
Y MHO>XECTBO 3Ha4eHUN (YHKIMH, rpaduK (YHKINH, B3AUMHO 00paTHbBIC (DYHKITHH
39 OnepupoBaTh TMOHATUAMHU: YETHOCTh W HEUYETHOCTh (DYHKIUH, HYIUd (QYHKIHUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBathk rpaguky GyHKIHHA U1 pELIeHNs] ypaBHEHU
34 Ctpouth 1 unTaTh rpaduKy JIUHEHHONW (YHKIWUU, KBaIPATUIHOW (YHKIIUU, CTCTICHHOM
(YHKIINU C LIETBIM MTOKa3aTelleM
Ncnons3oBark rpadmku GYHKIMN TSI UCCIICTOBAHMS MPOLIECCOB U 3aBHCUMOCTEH TIpH
3.5 pelleHny 3a1ad W3 JAPYruX Y4eOHbIX MPEeIMETOB U peajbHOW JKU3HHU, BBIPAXKATh
(bopMyIaMu 3aBUCUMOCTH MEXKTy BeTHUYNHAMHA
4 Havana matematuyeckoro anammsa
41 OmnepupoBarh MOHATHSAMH: TOCIEI0BATENILHOCTD, aprU(PpMETHUECKass U TeOMEeTpUYeCcKas
IIPOrpeccuu
49 OnepupoBarh MOHATHSAMH: OECKOHEYHO YOBIBAaroIIasi TeOMETpHYecKas MPOrpeccus,
CyMMa OECKOHEUYHO yObIBaIOIEl T€OMETPUUECKON MTPOrpeccun
4.3 3a/1aBath MOCIEAOBATEIHFHOCTH PA3IMIHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MOCIEIOBATENILHOCTEH M MPOTPECCUil ISl PEIIeHUs] pealbHbIX
3aJ1a4 PUKJIAJHOIO0 XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OrnepupoBaTh MOHITHSIMHU: MHOXECTBO, ONIEpAIIUN Hal MHOYKECTBAMHU
59 Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBINM — ammapaT MJid  ONMCAHMsS  peajbHBIX
MIPOLIECCOB U BJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.3 OnepupoBath NOHATUSIMU: OIIpE/IeTICHHE, TEOpEMa, CIEICTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon . .
TR G IIpoBepsiemble mpeMeTHbIE Pe3yJabTATHI 0CBOEHHSI 0CHOBHOI1 00pa3oBaTeIbHOI
T MPOrpaMMbI CpeIHero oo1ero 0opa3oBaHus
1 Yucna v BIYUCICHUS
OnepupoBaTh MOHATUSMHU: HATypajJbHOE, IEJIO€ YHCIIO; HCIOJIb30BaTh MPU3HAKU
11 JEIMMOCTH LENBIX YHUCEN, Pa3JIOKEHHWE UYMCIIa Ha MPOCTbIE MHOMKUTENIM ISl PEIICHUs
3a1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHD C PALMOHAIBHBIM [TOKA3aTEIEM
1.3 OnepupoBaTh MOHATHUAMHU: JIOTapuM UKcia, JECITUUHbBIE U HATypaJibHbIE JJorapu(Mbl
2 VYpaBHeHUs 1 HEpaBEHCTBA
[IpumeHsTh CBOMCTBA CTENEHM s MpeoOpa3oBaHUsl BBIPAKEHUH, OMNEPUPOBATH
2.1 NOHATUSMM: IOKA3aTEJIbHOE YPAaBHEHHE M HEPABEHCTBO; pEIIATh OCHOBHBIE THIIbI
MOKAa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB
BoinonusaTe npeoOpa3oBaHMsl BbIpaXKEHHM, coAepKallux Jjorapudmel; ONepupoBaTh
2.2 HNOHATUAMHM: JIorapu(MUUEeCKoe YpaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
Jorapu(pMHUECKUX YpaBHEHUM U HEPABEHCTB
2.3 HaxoauTs penienust npocTeNINX TPUTOHOMETPUIECKUX HEPABEHCTB
2.4 OnepupoBaTh MOHIATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHHUH U €€ pelleHue; UCIoIb30BaTh




CUCTEMY JIMHEWHBIX YPaBHEHUH JJIsl pelIeHUs MPAaKTUYECKUX 3a7a4

Haxoauts peleHns NpocTenImnX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPAaBHEHUN U

2.5
HEPABEHCTB
MonenupoBaTh peajabHbIE CHUTyallUM Ha S3bIKE€ aireOpbl, COCTaBISATh BBIPAKEHUS,
2.6 ypaBHEHUsI, HEPABEHCTBA M CUCTEMBI MO YCJIOBHIO 3a/1aud, MUCCIEAOBATh MOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl
3 OyHKIUHU U TpadUKU
OnepupoBaTh MOHATUSAMHU: TepUOAMYECKas (YHKIUSA, TPOMEKYTKH MOHOTOHHOCTH
3.1 (GYHKIIMH, TOYKH dKCTpeMyMa (YHKIMH, HAanOOJIbIlIee U HAMMEHbIIIee 3HaYeHUs (DYHKITMN
Ha MPOMEKYTKE; UCTIOIb30BaTh UX IS UCCIICOBAHUS (QYHKIINH, 3aJaHHON IpaduKoM
OnepupoBaTb  MOHATHSMH:  TIpaUKU  TOKa3aTelabHOW,  JIOTapUPMHUUYECKOH U
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; M300pakaTb WX HA KOOPAWHATHOM IUIOCKOCTH U
MCIIOJIb30BATh JJIsl PEIICHUS] YPaBHEHHUM U HEPABEHCTB
33 N3o00paxarh Ha KOOPAMHATHOM IUIOCKOCTH rpaduxu nvI/IHeﬁHblx ypaBHEHUH U
WCIIOJIH30BATh WX JIJISL PEIICHHS CUCTEMbI TUHEHHBIX YpaBHEHUN
34 Wcnonb3oBark rpaduku (YHKIUH JUIS UCCIICOBAHHS MPOIECCOB U 3aBUCUMOCTEH W3
JIPYTUX y4eOHBIX TUCIUILINH
4 Hauana matemaTudeckoro aHaiausa
41 OnepupoBarh  TMOHATUSMHU:  HENpepbiBHAS  (QyHKIOWS, TPOU3BOMHAS  (YHKIIUH;
HCIIOJIb30BaTh T€OMETPUYECKUI M (PU3UUECKHI CMBICI IPOM3BOTHON IS PELIeHUs 3a71a4
42 HaxomuTe mpowW3BOJHBIE 3JEMEHTAPHBIX (YHKIMHA, BBIYHUCIATH IMPOW3BOJIHBIC CYMMBI,
MPOU3BENICHUS, YaCTHOTO (PYHKUIUN
43 Hcnonp30BaTh MNPOM3BOAHYIO [UIsl HCCIEeNOBaHUS (YHKIMM HA MOHOTOHHOCTH U
' OKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThI UCCIICTOBAHMS K TIOCTPOCHUIO TpadUKOB
44 Hcnons30BaTh MPOU3BOIHYIO IJIsI HAXOXK/ICHUS HAWTYUIIEro PEIICHUs] B MPUKIAIHBIX, B
TOM YHCJIE€ COI[MAIbHO-3KOHOMUYECKHUX, 3a1a4ax
45 OnepupoBaTh MOHATUAMHU: TEpBOOOpa3HAs U HMHTErpaji; MOHUMATh T'€OMETPUUYECKUI U
(bu3HYEeCKU CMBICI HHTETpasia
46 Haxoauts mepBooOpa3Hbie deMEHTAPHBIX (DYHKIINH, BRIYUCISATh UHTErpaji 1o Gopmye
Herotona — JleiiOnuna
4.7 Pemiate npukiiagHeie 3a1a4d, B TOM YUCJIE CONUATBHO-DPKOHOMUYECKOTO U (hU3UIECKOTO
XapaxkTepa, CpeICTBAMHU MAaTEMAaTHYECKOr0 aHaJIn3a
MMPOBEPSAEMBIE DJIEMEHTbBI COAEP) KAHUSA
10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
Pammonaneupie umcma. OOBIKHOBEHHBIE M JCCATHYHBIC JOpOOM, TPOIEHTH, OECKOHEUHBIE
11  Tepuonmueckue npobu. Apudmernyeckue  omepandd ¢ palMOHANBHBIMU  YHCIAMH,
' npeoOpa3oBaHMsl YHUCIOBBIX BhIpakKeHHU. [IpuMeHeHune apoOell W TPOLEHTOB ISl pEIICHUs
MPUKJIAHBIX 33/1a4 U3 Pa3JIUYHbIX OTPACIeil 3HAHUN U peaIbHOW KU3HU
JleiicTBuTenbHBIC YKcha. PanoHanbHble W UPPAIIMOHANBHBIE YUCTa. ApuMETHUECKHUE OTepaIiuu
1.2 ¢ nmelicTBUTENBHBIMU YucliaMu. [TpuOIMkEHHBIC BBIYUCIICHUS, TTPABUIIA OKPYTJICHHS, PUKUAIKA U
OILICHKA PE3yJIbTaTa BHIYUCICHUIN
Crenenp c¢ 1enbiM mokasarenem. CranmaptHas Qopma 3amucu  JeWCTBUTENBHOTO YHCIHA.
1.3 Hcnonp3oBaHue MOAXOASIICH (POPMBI 3aITHCH JCHCTBUTEILHBIX YHCEI JIJIS PEIICHHS MPAKTHISCKIX
3a/1a4y ¥ IPEe/ICTaBIICHUSI TaHHBIX
14 ApI/I(bMeTI/I‘IfCKI/Iﬁ KOpeHb HaTypajbHOW cTeneHu. JleiicTBUsS ¢ apuPMETHYECCKUMH KOPHSIMH
HaTypaJbHOM CTENEHU
1.5 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHI'E€HC




YHCIIOBOT'O apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1  ToxzaecTBa M TOXKAECCTBEHHBIE MMPEOOPAZOBAHHS
2.2  IlpeobpazoBaHKEe TPUTOHOMETPUYECKUX BbIpaxeHUH. OCHOBHbIE TPUTOHOMETPUUYECKHE (POPMYJIBI
2.3 | YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB
2.4  PemeHue 1enbix U ApoOHO-PALMOHANIBHBIX YPABHEHUHN U HEPABEHCTB
2.5 | Pemenue uppannoHaiIbHbIX YPaBHEHUN U HEPABEHCTB
2.6  Pemienue TpUTOHOMETPUYECKUX YpaBHEHHMA
27 IIpuMeHeHNne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX 3a/1a4 U 3a/1a4 U3 Pa3InYHbIX
o0JacTeil HayKH U peaIbHOM KU3HH
3 OyHKIMH U TpaQUKH
3.1  ®ynkuwms, cnocoOsl 3aganus pyHkuuu. ['paduk pynkunu. BzaumHo oOpaTHbie GyHKIUU
3.2 OO6nacte omnpeneneHuss ¥ MHOXKECTBO 3HadeHMHd QyHkimuu. Hymn ¢ynkuuu. IlpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC 1 HEUETHBIE QYHKIIUU
33 CrenenHas (QyHKIMS ¢ HATypalbHBIM U LieNbIM Noka3areneM. E€ cBoiicTtBa u rpaduk. CoiictBa u
rpaduk KOpHs N-O CTENeHu
34 Tpuronomerpuueckass OKpYKHOCTb, ONpEAEICHHE TPUTOHOMETPUUYECKUX (DYHKIMI YHCIOBOrO
aprymeHra
4 Havana maremaTudeckoro ananusa
41 [TocnenoBarensHOCTH, CrocoOBbl 3a/laHus IIOCJIEI0BATEIBHOCTEN. MoHOTOHHBIE
MIOCJIEI0BATENbHOCTH
Apudmernueckass ¥ reoMeTpuueckas Hporpeccuu. beckoHewHO yObIBarommias reoMeTpHyYecKas
4.2 | mporpeccus. Cymma OGeCKOHEYHO YObIBarollel reomerpuueckoi mporpeccuu. @opmyna ClI0KHbBIX
poLeHTOoB. Mcosb30BaHNe POrPEeCCUu JIsl PELIEHMs] pealIbHbIX 3a/1a4 PUKIIAAHOI0 XapakTepa
5 MHoecTBa 1 JIOTHKA
MHoxecTBO, omepanuu Haja MHoxkecTBamu. Jlmarpammbl Oitnepa — Benna. Ilpumenenue
5.1  TeopeTHKO-MHOXECTBEHHOI'O armmapara [yl ONUCAaHMUS PpEeAJbHBIX IPOLECCOB U SBIECHUH, NpU
pEILIeHNH 3a1a4 U3 IPYTUX y4eOHbIX NPEIMETOB
5.2 | Ompenernenwue, Teopema, CICICTBHE, JTOKA3aTEIHLCTBO
11 KUIIACC
Kon IIpoBepsieMbIii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYMCIEHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3sHaku AeITMMOCTH UEIbIX YUCEI
1.2 CreneHsb ¢ pallnoOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 [TpeoOpa3oBanue BbIpAXKEHUN, COACPIKAIIMX JIOTApU(MBI
2.2 [Tpeobpa3zoBaHre BbIpaKeHH, COIEpPKALUX CTENEHH C PallMOHAIbHBIM MOKa3aTelleM
2.3 ITpriMepBl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokxazarenbHble ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUSI 1 HEPABEHCTBA
26 Cucremsl \J:II/IHCI\/'IHBIX ypaBHEHUN. Penienne npukiaaHbIX 3a7a4d ¢ MOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pPallOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX 3a/1a4 U 3a7ad U3

pPa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH




DyHKINUK U TpaPUKH

Oynkuus. [lepuoanyeckue ¢pyHkuuu. [IpoMexyTKH MOHOTOHHOCTH (YHKUIHMU. MaKCUMyMBI U

3.1 MUHUMYMbI QyHKIMU. Hanbosbliee n HauMeHbllee 3HaueHUe (PYHKIMU Ha IPOMEXYTKE

3.2 Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U TpaduKu

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U Ipaduku

3.4 Hcnonb3oBanue rpadukoB GyHKIUN A7 peIIeHs] YpaBHEHHH 1 JIMHEHHBIX CHCTEM

35 Hcnonb3oBanue rpagukoB GpyHKIUI A MCCIel0BaHUs MPOLECCOB U 3aBUCUMOCTEH, KOTOphIE
BO3HHUKAIOT MPH PEIICHUH 33724 U3 APYTUX YUEOHBIX MPEIMETOB U peabHON KU3HU

4 Hauana matemaTndeckoro aHaausa

4.1 HenpepsiBabie pyHKIMu. MeTO] MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyHkumu. ['eomerpruecknii 1 PU3NIECKUIA CMBICI IPOU3BOTHON

43 [Ipon3BoiHBIE DSIEMEHTAapHBIX (QYHKIUH. DOpMyNbl HAXOXICHHS MPOU3BOJHONW CYMMBI,
IPOM3BEACHUS U YaCTHOrO (DyHKLIUH

44 [IpuMeHeHne NPOU3BOJHONM K MCCIEIOBAHMIO (YHKIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenrne HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3Ke

45 [IpumeHeHne TPOU3BOMHON U HAXOXKICHHUS HAMIIYUIIErO PEUICHHWsS B MPHUKIAIHBIX 337adax,
JUIs OTIpeJIeNIEHUs] CKOPOCTH ITpolecca, 3a1aHHOro (opMysIol Ui rpadukom

4.6 [TepBooOpaznas. Tabmuma nepBooOpa3HBIX

47 WuTterpan, ero reoMeTpudeckuii 1 GuU3NYEeCKuil cMbIci. Beruncienue uHTerpana mo Qopmyie

Herorona — JleitbHuna

JUia mpoBelneHUs €IMHOI0 TOCYJapCTBEHHOI'O 3K3aMeHa o MaremaTtuke (nainee — EI'D mo

MaTeMaTUKe) HCIOJb3yeTcsa INepedeHb (KoaudukaTop) MHpoBepsieMbIX TpeOOBaHHM K pe3yibTaraM
OCBOCHHS OCHOBHOH 00pa30BaTENIbHOW MPOTPaMMBI CPEIHEr0 OOMIero oOpa3oBaHHUS M DIIEMEHTOB
COJIep KaHuUsl.

IMPOBEPAEMBIE HA ETD IIO MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM

OCBOEHHS OCHOBHOM OBPA3OBATEJBbHOM MPOI'PAMMBI CPETHET'O OBIIETO

OBPA30OBAHUSA
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOEHUSI OCHOBHOI
posep o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
TpedoBaHus

Brnanenue wMeromamMu  J10Ka3aTENbCTB, QJTOPUTMAMH  PEIICHUS 3a7ady; YMEHHE
dbopMynupoBaTh M ONEPUPOBATH MOHITUSAMH: OINpEAENeHUE, aKcuoMma, Teopema,
CJIEICTBUE, CBOMCTBO, TMPHU3HAK, JOKA3aTeIbCTBO, PaBHOCWIbHBIE (HOPMYIHUPOBKH;
MPUMEHSTh UX; YMEHHE (HOpMyIUpOBaTh OOPATHOE U MPOTHUBOMOJIOKHOE YTBEPKICHUE,
MPUBOAUTH TPUMEPHl W KOHTPIPUMEPHI, HCIOIB30BATh METOJ MAaTeMaTHYeCKOU
WHIYKIUW; MPOBOAUTH JOKA3aTeIbHbIE PACCYKJEHUS MpPU PELICHUHU 3a/ad, OLEHUBATH
JIOTUYECKYI0  TPABUIBHOCTh  PACCYKJICHHH; YMEHHE ONEPHPOBATH  TOHSATHSIMH:
MHOECTBO, IOJMHOXECTBO, OINEpallMyd HaJ MHOXXECTBAMH;,; YMEHHUE HCIIOIb30BATh
TEOPETHKO-MHOXKECTBEHHBIN armapar JJIsi OMMMCAHKS PEATbHBIX MPOIECCOB U SBJICHUN U
IpH pElICHUH 3a/1a4, B TOM YHUCIIE U3 APYTUX Y4eOHBIX MPEAMETOB; YMEHHE ONEPUPOBATH
MOHATUSMH: Tpad, CBI3HBIN Tpad, 1epeBo, UK, rpad Ha MIIOCKOCTH; YMEHHE 3a]1aBaTh U
OMHCHIBAThH Tpadbl pa3IMUHBIMH CIIOCOOAMH; UCIIOIB30BaTh rpadbl MPU PEIICHUH 3a7a4

YMeHue onepupoBaTh NOHITHSIMH: HATypaJIbHOE YUCIIO, LIE€JI0€ YUCIIO, CTENEHD C LEIBIM
MoKa3aresieM, KOpeHb HAaTypajJbHOW CTENEeHH, CTENEHb C PAallMOHAIbHBIM MOKa3aTelleM,
CTETEHb C JIeHCTBUTENbHBIM IOKa3aTesleM, JorapudM 4uciia, CHHYC, KOCHHYC M TaHT€HC
IPOM3BOJILHOIO YHUCJIA, OCTATOK 10 MOAYJIO, PallMOHAIBHOE YHUCIIO, UPPALUOHATIBHOE
YHUCI0, MHOXECTBA HATYpaJIbHBIX, LEJbIX, PALMOHAIBHBIX, IEHCTBUTENBHBIX YHCEN,
YMEHHUE UCMONb30BATh MPHU3HAKK JAEIMMOCTH, HAUMEHbIIMM OOIMH JenuTens U
HaMMeHblIee ofIee KpaTHoe, anropuT™M EBKkmuaa mpu perieHuu 3a1ad; 3HAaKOMCTBO C
Pa3IMYHBIMKM NO3MLMOHHBIMUA CHUCTEMAaMU CUUCIICHHS; YMEHHUE BBINOJIHATh BBIYHCICHUE




3HaYeHWH U 1peoOpa3oBaHMs BBIPAKEHUH €O CTENEHSAMH U Jorapudmamu,
npeoOpa3oBaHus APOOHO-PAITMOHAIBHBIX BEIPAXKEHUI; YMEHHUE ONIEPHPOBATH MOHATUSMHU:
NIOCJIEI0BATENBHOCTh, apu(MeTUUYeCKass MPOrpeccHs, I'€OMETpHUYecKas Mporpeccus,
OeckoHeUHO  yObIBaroIiass  IeOMETpUYecKass  INPOrpeccus;  yMEHHE  3a1aBaThb
II0CJIEI0BATEIBHOCTH, B TOM 4YHCIE C IOMOULIbIO PEKYPPEHTHBIX (OpPMYJ; yMEHHE
OIEpUPOBATh IMOHATUSAMU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJdb W apryMeHT KOMIUIEKCHOIO YHucia, (opMa 3alucu KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TPUTOHOMETpUYECKass U anredpamveckas); yMETb IPOU3BOAMTH
apupMeTHuecKue JACUCTBUS C KOMIUIEKCHBIMH 4YHCIAaMM; MPUBOJIUTH IPUMEPHI
MCIIOJIb30BaHUsl KOMIUJIEKCHBIX YMCEJ; ONEpUPOBATh MOHATHAMU: MaTpuua 2x2 u 3x3,
OIIpeJIeIUTENIb MAaTPULIbl, FEOMETPUUECKUI CMBICI OIIPEAeIIUTENs

YMeHue ornepupoBaTh NOHATUSAMU: pallMOHAJbHbIC, UPPALMOHATIFHBIC, MTOKA3aTelbHbIC,
CTCTICHHBIE, JIOTApUPMUICCKUE, TPUTOHOMETPUYECCKHE YpPaBHEHHUS W HEPABCHCTBA, UX
CUCTEMbl;  YMEHHE  ONEepUpOBATh  TOHATUSAMHU:  TOXKAECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpPaBHEHUH U HEPaBEHCTB,
PaBHOCUIIBHOCTb YpaBHEHHWI, HEPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBA W CHUCTEMbI C IIOMOIIBIO PA3IMYHBIX TPUEMOB; pelIaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBbl C MApaMeTPOM; MPUMEHSTh YpaBHEHMs, HEPAaBEHCTBA, HX
CHCTEMBI JIJI pEUICHUsI MATEMAaTHUECKUX 3314 U 3a71a4 U3 Pa3IuYHbIX 00JIacTel HAyKU U
peaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (GYHKLUSA, UYETHOCTb (PYHKLUUHU, MEPUOAUYHOCTD
(GyHKIMHU, OrpaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIMH, SKCTPEMyM (DyHKIUH,
HauOoJplllee M HauMeHbllee 3HadeHHUs (QYHKIMH Ha IPOMEXYTKe, HenpepbIBHAS
¢yHKnus, acuMnToTel rpaduka (QyHKIHH, TepBas W BTOpas MPOU3BOAHAS (DYHKIHH,
reoOMEeTpUYecKuil U (U3NYECKUH CMBICI MPOU3BOAHOM, NEepBOOOpa3Has, onpeaesEHHbIN
UHTETpal, YMEHHE HAaXOIUTh AaCUMOTOTHl Trpaduka (QYHKINH, YMEHHE BBIYHUCIATH
IPOM3BOJIHBIE CYMMBbI, IPOM3BEACHUS, YACTHOI'O M KOMIO3MLIMU (YHKUMH, HAXOIUTh
ypaBHEHHE KacaTeabHOM K rpaduky QYHKIMHM; yMEHUE HaXOJUTh IPOU3BOHBIC
AJIEMEHTApHbIX (YHKLIMH; yMEHHE HCIOIb30BaTh IPOU3BOAHYIO [UIS HCCIEAO0BaHUS
(GyHKIMHI, HAXOAUTh HauOOJbIINE U HAUMEHbIINE 3HaYeHUS! (PYHKIUHN; CTPOUTH IpaduKu
MHOTOWJIEHOB C MCIIOJIb30BaHUEM arapara MaTeMaTHYeCKOro aHajau3a; MPUMEHSTh
MPOU3BOJHYIO U HAXOXJICHUS HAWIYYLIero peHIeHHs] B NPUKIAIHBIX, B TOM 4YHCIIE
COLMAIIbHO-9KOHOMHUYECKUX U (PU3MYECKMX 3a/adyax; HaXOJWTh IUIOMAIU U OOBEMBI
¢Guryp ¢ nmoMoIpl0 UHTETpasia; IPUBOJUTH IPUMEPHI MATEMATHUECKOTO MOJEINPOBAHUS
¢ momouibio U depeHaIbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: Ipaduk (PyHKIMU, oOpaTHas (QYHKIMS, KOMIO3ULIUSA
GyHKIMHE, nUHEWHas QYHKOUSA, KBajapaTUuHas (QYHKUMS, palMoOHaIbHas (QYyHKIHS,
cTerneHHast (pyHKIMs, TpUrOHOMEeTpUdyeckre (yHKIHMU, 0OpaTHbIE TPUTOHOMETPUYECKHE
(GyHKIMM, TOKa3aTellbHas M Jorapupmuyeckas (QyHKIUU; YMEHHE CTPOUTH I'paduKu
U3yYEHHBIX (PYHKLIMH, BBINOJIHATH MpeoOpa3oBaHus rpadukoB (QyHKIUH, HCIIOIB30BaTh
rpaduku 1Jig U3y4eHHUs] MPOLIECCOB M 3aBHCUMOCTEH, NMpHU PEIIeHUH 3ajad U3 JIPYrux
y4eOHBIX MPEJAMETOB U 3a/1a4 U3 PealbHOM KHU3HM; BhIpakaTh (popMyIaMHu 3aBHCHUMOCTH
MEXJy BEJIMYMHAMM, HCIOJB30BaTh CBOMCTBA U rpapuku GYHKIOUN JUIsl pelieHus
YpaBHEHMI, HEpPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxaTb Ha KOOPAMHATHOMN
IJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUI, HEPABEHCTB U UX CHCTEM

YMeHue pemaTh TEKCTOBBIE 337]aud Pa3HBIX TUMOB (B TOM YHCJIE HA MPOIIEHTHI, TOJU U
4yacTH, Ha JBI)KEHUE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJOTH, 3a/1a4l U3 001acTu
yIpaBIeHUS TUYHBIMU U CEMEHHBIMU (PMHAHCAMMU); COCTABJISITh BHIPAKEHUS, YPABHECHUS,
HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 33J]aul, UCCIEOBATh MOTYYEHHOE PELIEHUE U
OIICHUBATH MPaABAONOA00HOCTh PE3YyIbTaTOB; YMEHHE MOACTUPOBATH PeaTbHbIC CUTYaIlUN
Ha SI3bIKe MAaTEMATHUKH; COCTABJISTh BBIPAKEHHUS, YPABHEHHI, HEPABEHCTBA U UX CHUCTEMBI
M0 YCJIOBHIO 3aJa4M, UCCIEAOBAaTh MOCTPOCHHBIE MOJENU C HUCIOJIb30BAHHEM arllapara
anredpbl, UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT




YMeHue onepupoBaTh MOHATUSAMU: CpeiHee apu(pMeTHUECKoe, MeInaHa, HauOoJIbllee U
HaVMEHbIIIEE 3HAYEHUs, pa3Max, AUCIEPCUs, CTAHAAPTHOE OTKIOHEHHE YHUCJIOBOIO
HaOopa; yMEHHE W3BJEKaTb, WHTEPIPETHUPOBATh HH(POPMALHUIO, INPEACTABIECHHYIO B
Ta0nuuax, Ha auarpaMmax, rpadukax, OTpaXKarollyl0 CBOICTBA peasbHBIX NPOLIECCOB U
SBJICHUH; NPEACTaBIATh MHGOPMALMIO C IMOMOUIbIO TAaOJIUI] U AMArpaMM; UCCIIEIOBaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TrpaduyecKux METOJO0B H
JJIEKTPOHHBIX CPEACTB; rpauyecku Mccae10BaTh COBMECTHbBIE HAOIIOEHHS C TIOMOIIBIO
JMarpaMM pacCeUBaHUs U JIMHEMHOU perpeccun

YMeHue omnepupoBaTh IOHATHSMM: CIIY4alHBI ONBIT M Ciy4ailHOE COOBITHE,
BEPOSITHOCTb CIIy4aifHOr0 COOBITUS; YMEHUE BBIUUCIIATh BEPOATHOCTb C UCIIOJIb30BAHUEM
rpadu4ecKuXx METOJIOB; IPUMEHSTH (HOPMYJIBI CIOKEHHS U YMHOXEHHUS BEPOSTHOCTEH,
dopmyny mnonHoil BepoaTHocTH, (opmyny bepHymn, komOuHaTOpHbIE (AKTBI U
(GopMynbl; OIEHMBATH BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepHpOBATh
NOHATHAMM: CllydallHas BEJIIMYMHA, PACIPEICIICHUE BEPOSATHOCTEH, MaTEMATHYECKOE
OKUJIaHUE, UCIEPCHs M CTaHJApPTHOE OTKJIOHEHHWE CIIy4allHOW BEIMYUHBI, (YHKIUU
pacrupenesieHuss W IJIOTHOCTM PAaBHOMEPHOIO, II0OKAa3aTEIIbBHOIO W HOPMAJIbHOIO
pacupeneiieHH; yMEHUE HWCIOJb30BaTh CBOWCTBA W3YYEHHBIX PACIPENCICHUN U
peleHus 3a1a4; 3HAKOMCTBO C HOHATUSIMU: 3aKOH OOJIBLIMX YUCEIl, METO/Ibl BBIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHHE IMPUBOJUTH IPUMEPHl IPOSBICHHUS 3aKOHA OOJBIIMX 4YHUCET B
IPUPOJHBIX U OOILECTBEHHBIX SIBICHUAX; YMEHUE ONEPUPOBATh MOHATHSIMU: COUYETAHUE,
NEPEeCTaHOBKA, YHCIIO COYETAHWH, YHCIO NEPeCcTaHOBOK, OWHOM HpIOTOHA; yMmeHHe
OPUMEHATh KOMOMHATOpHBbIE (akThl M PACCYXKACHUS JUIsl PELICHUs 3a/ad; OLIEHUBATh
BEPOSITHOCTH  pEabHBIX  COOBITUH;  COCTAaBIIATH  BEPOSTHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATH ITOIYYEHHBIN pe3ysIbTaTr

YMeHue onepupoBarh MOHATHAMM: TOUYKA, IIpsiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
Jyd, BEIMYMHA YIUIA, IUIOCKMH yroJ, JBYIPDAHHBIA yroJ, TPEXTPaHHBIM Yrod,
CKPEILMBAIOIINECA NPsSMbIE, MapajUIeIbBHOCTh W IEPHEHIUKYJIAPHOCTh INPAMBIX U
IIJIOCKOCTEM, Yrojl MEXKy HPSMBIMH, YTOJ MEXAY NMPAMON M INIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHHUE MEXKIAY IPAMBIMU,
paccTosiHue MEXJy INIOCKOCTSIMHU; YMEHHME HCIIONb30BaTh IIPU PEIICHHM 3a]a4
u3ydeHHble (aKThl U TEOPEMbl IJIAHHMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIOILIET0 MHUPA; CTPOUTh MAaT€MaTHYECKHE MOJEIU C IMOMOUIBI0 N€OMETPHUYECKHUX
MOHATUH U BEJIUYMH, pELIaTh CBA3aHHBIE C HUMH NPAKTUYECKUE 3a1a4U
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YMeHue onepupoBaTh MOHATUAMU: IO (GUTYpBl, 00BEM (PUTYpHI, MHOTOTPAaHHUK,
IPAaBWIbHBIM MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHMKA, KyO, Mapaiienenumnes, npusma,
nupamuia, GuUrypa u MOoBEpXHOCTh BpallleHHs], LWIMHApP, KOHYC, 1ap, cdepa, Iiomaib
cdepsl, IO MOBEPXHOCTU MUPAMMJIbI, MPU3MBI, KOHYCa, LUIUHAPA, 00bEM KyOa,
IIPSAMOYTOJIBHOIO MapajulelenuIena, MUpaMUabl, MPU3Mbl, LUWIMHApA, KOHYCa, IIapa,
pa3BEPTKAa NOBEPXHOCTH, CEUEHHs KOHYCa M IWIMHIpA, [ApauIe]IbHBIE OCH WU
OCHOBAHMIO, CEUEHHE 1I1apa, MI0CKOCTb, Kacaromascs cepsl, WINHAPA, KOHYCa; yMEHHUE
CTPOUTH CEUEHUE MHOTOTPaHHUKA, N300pakaTh MHOTOI'PaHHUKH, (PUTYPHI U TOBEPXHOCTH
BpallCHUs, UX CEYECHHS, B TOM YHCIE C IOMOILBIO JJIEKTPOHHBIX CPEICTB; YMEHHUE
NPUMEHSTh CBONCTBA T'€OMETPUUYECKUX (UTYp, CaMOCTOSTENbHO (OpPMYIHpPOBATH
OTpeNieNIeHus] M3ydaeMbIX (QUryp, BBIABUraTh THUIIOTE3bl O CBOMCTBAaX M INpU3HAKaX
reoMeTpuueckux (uryp, OOOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHUE IPOBOAUTH
KJaccupukanuoo (uryp mO pa3iaMuHBIM TNPU3HAKAM, BBINOJHATH HEOOXOAMMBIE
JIOTIOJIHUTEIIbHBIE IIOCTPOCHHUS

11

YMeHue oneprupoBaTh MOHATUAMU: JIBUKEHUE B IPOCTPAHCTBE, MapajlieNIbHbIN NepeHoc,
CUMMETpHUS Ha IUIOCKOCTM W B MPOCTPAHCTBE, MOBOPOT, NpeolOpa3zoBaHUE MOA0OUS,
o 00HbIe (PUTYPBI; YMEHUE paclio3HaBaTh paBHbIE U MOAOOHbBIE (UTYPHI, B TOM YHUCIIE B
NpUPOJIe, MCKYCCTBE, apXUTEKType; HCIIOIB30BaTh T€OMETPUYECKHE OTHOUICHUS TPU
pEIIeHUH 3a]a9; HaXOJUTh T€OMETPUYECKHE BETUYHMHBI (JJIMHA, YToJl, IUIOMAah, 00bEM)
IpU peIICHUH 33/a4 W3 APYIMX YYEOHBIX NMPEIMETOB W W3 PEAbHOM JKU3HH; YMEHHE




BBIUUCIISATh TEOMETPUYECKHE BEIMYHMHBI (JJIMHA, YTOJI, IUIOmaab, OOBEM, IUIOIIAIHL
MOBEPXHOCTH), UCTOJB3ys] M3YYCHHBIE (OPMYJIBI M METOIbI, B TOM YHCIE: IUIOMIA/lb
MOBEPXHOCTH TMMHUPAMUJIBI, TPU3MBI, KOHyCa, MWIMHAPA, IUIOMIaAb cdepbl; 00bEM Kyoa,
NPSIMOYTOJBHOTO TapajuieNienuIena, MUpaMubl, MPU3MbL, LWIMHIApPA, KOHYCa, IIapa;
YMEHHE HaXOJIUTh OTHOIICHUE 00BEMOB MOAOOHBIX HUTYD

YmMmeHue OIICpHUPOBATH IIOHATHUAMH: IPAMOYroJIbHasg CHUCTEMA KOOpJAWHAT, BEKTOD,
KOOpAWHAThlI TOYKHU, KOOPAWUHATHI BEKTOpA, CyMMa BCKTOPOB, IMPOU3BCACHNEC BCKTOPA Ha
YHUCIO0, Pas3IoKCHHUE BEKTOpa IIO 6331/10}7, CKaJLIpHOC IIPOU3BEACHHUE, BEKTOPHOC

12 IIPOU3BENIECHUE, Yol MEXAY BEKTOpaMH; YMEHHE MCIOJIb30BaTh BEKTOPHBIA U
KOOPJMHATHBIM METOA AJIS pelleHHs] TeOMETPUUECKUX 3ahay U 3a/ad APYrux y4eOHbIX
IIPEIMETOB
YMenue BbIOMpATh MOIXOASIINN METON Ul PEIICHHs 3a/1a4M; MOHMMaHUEe 3HAYUMOCTH

13 MaTeMaTHKU B U3yYEHUH MPUPOJHBIX U OOLIECTBEHHBIX IPOLIECCOB U SIBJICHUN; yMEHUE

Pacrio3HaBaTh IIPOABJIICHUC 3dKOHOB MATCMATUKKU B MCKYCCTBC, YMCHHC IPUBOAUTH
MMPUMCPbI MATEMATHYCCKUX OTKpBITI/Iﬁ pOCCHﬁCKOﬁ n MHpOBOfI MaTeMaTH4eCKOM HAayKHn

IHEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA EI'3 I10 MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Yucna u BBIYMCICHUS
1.1  Harypanbsble u uemnsle uncia. [I[pu3Haku 1e1MMOCTH LEIbIX YUCET
19 Pammonanbupie  umcna. OOBIKHOBEHHBIE M JAECATHYHBIE JpOOM, MPOIEHTHI, OECKOHEYHBIE
nepuonyeckue Apoou
13 Apn(bMeTHqE:CKHﬁ KOpEeHb HaTypalbHOM creneHu. JleiicTBUA C apupMETHUYECKUMHU KOPHIMHU
HATYpaJIbHOH CTEHCHU
14  Crenenb ¢ uensiM nokasarenaemM. CTENeHb ¢ paluoOHAIbHBIM MoKa3aTesneM. CBONWCTBA CTEIICHU
15 CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHUCIOBOTO
apryMeHTa
1.6 Jlorapu¢wm uucna. JlecsiTuunble U HaTypaibHbIe JOrapupMbl
17 HleiictButenbHple  uucia. ApudmMerndyeckue oOmnepauud ¢ JICHCTBUTEIBHBIMU  YHCIIAMHU.
[TpuGnnxEHHbIE BEIUMCIICHUS, TPaBUIIa OKPYTJICHHSI, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BbIUMCIEHUHN
1.8  IIpeoOpazoBaHue BbIpaKeHUIH
1.9  KowmruiekcHble yrcia
2 VYpaBHEHMsI U HEPABEHCTBA
2.1  llensie 1 qpoOHO-paIMOHATIFHBIE YPaBHEHUS
2.2  VppauuoHajabHbIE YpaBHEHHUS
2.3  Tpuronomerpuueckue ypaBHEHUS
2.4  lloka3arenbHble U JlorapudMuiyeckue ypaBHEHUs
2.5  llenble u IpoOHO-pallMOHATIbHBIC HEPABEHCTBA
2.6  HppauuoHaiabHbIE HEPABEHCTBA
2.7  lloka3arenbHble U JorapuMuyeckre HepaBeHCTBA
2.8  TpuroHomerpuveckne HepaBeHCTBA
2.9  CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH W HEPABEHCTB
2.10 VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C TTApaMETPaMu
2.11 Matpuna cucTeMbl TUHEHHBIX YpaBHEeHUI. OnpeaeTuTeIh MaTPHIIbI
3 OyHKIMH U TpadUKH
31 @Oynkius, cnocoOsl 3aganus pyHkuuu. ['papux Gyaxmun. Bzaumuo obpatabie QyHkimu. YETHbIe
u Heu€THbie QyHkuu. [leprnognyeckue GyHkmm
39 O6mactp ompeneneHuss W MHOXeCTBO 3HadyeHuM ¢GyHkumu. Hymm dyakmuu. I[lpoMexyTku

3HAKONOCTOAHCTBA. [IpOMEKyTKM MOHOTOHHOCTH (yHKIMU. MaKCUMyMbl 1 MUHUMYMBI (DYHKIIUH.




Haubonbiiee u HanMeHblee 3HaUeHHe (YHKIIUU Ha IPOMEKYTKE

CrenenHas GyHKIUS ¢ HATYpaJIbHBIM U IEbIM TTOKa3aTeneMm. EE cBoiicTBa u rpaduk. CBoiicTBa 1

3.3 N
rpaduk KOpHsS N-0i cTeneHU
3.4  Tpuronomerpuueckue QyHKIUH, UX CBOMCTBA U rpaduKu
3.5 Iloka3arenbHas u JorapupmMuyueckas QyHKIUHU, UX CBOMCTBA U rpaduKu
3.6  Toukwu pa3pbiBa. AcuMNTOTHI rpadukoB GyHKIMH. CBONCTBA (DYHKIIHIA, HEIPEPHIBHBIX HA OTPE3KE
3.7 | IlocnegoBaTensHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmeTpuyeckas nporpeccuu. @opMyia CI0KHBIX TPOLIEHTOB
4 Hauana MaTemMaTH4yeckoro aHaiamsa
4.1  IlpousBomnas pyukiuu. [Ipon3BoaHbIE 2JIEMEHTAPHBIX (PYHKITUH
49 [IpumeHeHre NPOM3BOAHOW K HCCIENOBAHUIO (GYHKIMH HAa MOHOTOHHOCTH U JKCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero ¥ HAMMEHBIIETO 3HaYeHUs (DYHKIIMK Ha OTPE3KE
4.3  IlepBooOpaznas. MnTerpan
5 MHoO>KecTBa  JIOTHKa
5.1  MHOXecTBO, onepalyy HaJl MHOKecTBaMH. J{narpammel Diinepa — Benna
5.2  Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTb
6.3 KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha IJIOCKOCTU
7.2  llpsiMbIe M MIJIOCKOCTH B IPOCTPAHCTBE
7.3  MHOTOTrpaHHUKHA
7.4 | Tena v NOBEpXHOCTHU BpallleHUs
7.5  KoopauHatbl ¥ BEKTOPHI
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