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IHHOACHUTEJBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa v Hayajla MaTEMaTUYECKOTO aHAJIN3a» SIBJSIETCS] OJJHUM U3 HauOoJiee 3HAYMMBIX B IpOrpaMMe
cpeaHero o0uiero o0pa3oBaHus, MOCKOJbKY, C OJHOW CTOPOHBI, OH 00€CIIEYMBAET MHCTPYMEHTAIbHYIO 0a3y IJsl U3y4EHHUS
BCEX €CTECTBEHHO-HAyYHBIX KYypCOB, a C JApPYroil CTOPOHBI, (QOPMHUPYET JOTHYECKOE U aOCTPAKTHOE MBIIUICHUE
oOyuaromuxcst Ha ypoBHE, HEOOXOIMMOM I OCBOSHUSI MH(POPMATHKH, OOLIIECTBO3SHAHMSI, HICTOPHH, CIIOBECHOCTH U JAPYTUX
JUCLUIUIMH. B paMKax JaHHOro y4yeOHOro Kypca oOy4aroniuecs: OBIaJeBalOT YHUBEPCAIBHBIM A3bIKOM COBPEMEHHOM HAYKH,
KoTopasi GopMyJIMpYET CBOU JOCTHKEHHUS B MAaTEMAaTUYECKOU (popme.

VY4eOHblii Kypc anreOpbl M Hayal MaTEeMaTHYECKOrO aHalli3a 3aKiIaJbIBaeT OCHOBY JJISi YCIEUIHOI'O OBJIAJCHUS
3aKOHaMHU (PU3UKH, XUMUU, OMOJIOTMH, TOHUMAHUSI OCHOBHBIX TEHICHIMN pPa3BUTUS SKOHOMHUKH M OOIIECTBEHHOW U3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJIb30BAaTh UX IS
JaJIbHEHIIero oOpa3oBaHus U B MOBCEIHEBHON KM3HU. B TO e Bpems oBlafieHHe aOCTPAaKTHBIMU U JIOTMUECKU CTPOTHUMHU
KOHCTPYKUHUSMHU anreOpbl MU MaTeMaTU4eCKOro aHajlu3a pa3BUBA€T YMEHUE HaXOAMTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH
HCTUHHOCTD, JIOKa3bIBaTh YTBEPXKJEHUS C MOMOIIBI0 MHAYKIHUUA U pacCykJaTh NEAYKTHBHO, MCIIOJIb30BaTh 0000IIEHUE U
KOHKPETHU3aI1I0, a0CTparupoBaHUe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIICHHUE.

B xozxe u3ydenust yueOHoOro Kypca «Anredpa U Hauaja MaTeMaTUYECKOI0 aHaM3a» 00yYaroUIuecs MOJIy4aroT HOBBIM
ONBIT PELICHMs IPHUKIAIHBIX 3a1a4, CaMOCTOSTEIBHOIO IOCTPOCHHS MAaTEMATUYECKUX MOJEJIEH pPEalbHbIX CUTYalUH,
VMHTEPIIPETALUU TTOTYYECHHBIX PELICHUM, 3HAKOMATCS C IPUMEPAMHU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCA MATEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

VY4eOnblii Kypc 00JaaeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIM peanu3yeTcsi Kak yepe3 yuyeOHbIH
Marepua, CrocoOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHUS, TaK U 4epe3 crelupuKy yueOHOH AesITeIbHOCTH,
TpeOyrome MpoJOIKUTENbHOM KOHIEHTPAllMd BHUMAaHHS, CaMOCTOSTEIbHOCTH, AKKypaTHOCTH M OTBETCTBEHHOCTH 3a
ITOJIyYEHHBIA Pe3yJIbTar.

B ocnoBe mertonuku o0yueHus aiareOpe M HayajlaM MAaTeMaTHYECKOTO aHald3a JICKUT JIEeATeIbHOCTHBIM MPUHIUI
o0yueHus.



B crpykrype yueOHOoro kypca «Anrebpa W Hauyaja MaTeMaTHYECKOTrO aHaliM3a» BBIICJEHBI CIEIYIOIIHe
cozepKaTeIbHO-MeTOIMUecKe JTHHNK: «YUucna u BeraucieHus», «OyHkmun u rpadukn», «YpaBHEHHS U HEPABEHCTBAY,
«Hauana maremartuyeckoro asanuza», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COAEPXKATEIbHO-METOJUYECKUE JIMHUU
U3YYalOTCs Ha MPOTSKEHUU JIBYX JIET 0Oy4YeHHUs Ha YpOBHE CpeJHEro o0Iiero oopa3oBaHUs, €CTECTBEHHO JIOMOJHAS APYT
Jpyra ¥ TOCTENEHHO HACHIAICh HOBBIMM TE€MaMU M paszfenamu. JlaHHBIM y4yeOHBIM Kypc SIBISIETCS HHTETPATUBHBIM,
MOCKOJIbKY 00BeANHSIET B ce0e coiepKaHne HeCKOJIbKUX MAaTEeMaTUYECKUX JAUCHUIUIMH, TAKUX KakK anredpa, TPUTOHOMETpHS,
MaTeMaTUYECKU aHalu3, TEOpPUs MHOXKECTB, MaremaTudeckas Jjoruka u japyrue. Ilo mepe Toro kak oOydaroniuecs
OBJIAJIEBAIOT BCE OOJIee MHUPOKUM MATEMaTHUYECKUM annapaToM, y HUX MOCIEI0BaTENbHO (POPMUPYETCA U COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MAaTEMAaTHUUECKYIO MOJIENIb PEAIbHON CUTYallud, MPUMEHSTh 3HAHUS, MMOJTYyYEHHbIC MTPU U3YyYEHUU Y4eOHOTO
Kypca, JUIs PEIICHUs CaMOCTOSTENbHO CHOPMYJIMPOBAHHOM MaTeMaTHYECKOW 3ajaud, a 3aTeéM HHTEPIpPETUPOBATH CBOM
OTBET.

ConepxarenpHO-MeTOaUYECKas JTUHUS «YucTa U BBIYMCICHHS 3aBepIIaeT (POPMUPOBAHUE HABBIKOB HCIIOIb30BAHUS
JIEHUCTBUTENBHBIX YKCEN, KOTOPOE OBLJIO HA4aTO Ha ypOBHE OCHOBHOTrO o01Iero oopasosanus. Ha ypoBHe cpeanero ooiero
oOpazoBanusi 0coboe BHUMaHUE yjnemnsiercs (OPMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIUUCICHUMN, BKIIOUYAIOIMIUX B CEOs
WCIIOJIb30BAaHUE PA3IUYHBIX (OPM 3alKMCH YUCIA, YMEHUE JeNiaTh MPUKUJIKY, BBITOJHATH MPUOIMKEHHBIE BBIUMCICHUS,
OLICHMBATh YHCIIOBBIE BBIPAKEHHUS, pabOTaTh ¢ MAaTeMAaTUYECKMMH KOHCTaHTaMHU. 3HAKOMbIe OOyYarouuMcs MHOXECTBA
HaTypaJbHBIX, IEIbIX, PAIMOHAIBHBIX W JIEUCTBUTEIBHBIX YHWCEN JOMOJHSIOTCS MHOXKECTBOM KOMIUICKCHBIX uucesl. B
KKJIOM U3 3THX MHOXECTB PACCMaTPUBAIOTCSI CBOMCTBEHHBIE eMy crenuduueckue 3a7adi U omepaiuu: JIejeHUue Haremo,
OTIEpUPOBAHUE OCTATKAMU HA MHOXKECTBE IIEJIBIX YHCEN, OCOOBIC CBOWMCTBA PAIMOHAIBHBIX W HPPANMOHAIBHBIX YHUCEN,
apu(pMeTHYeCKrUe OIepaluu, a TaKKe HU3BJICYEHUWE KOpPHSA HATypaJlbHOM CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEIl.
bnaronapss mociienoBaTeNbHOMY pPAaCHIMPEHUIO Kpyra MCHOJIb3YEMbIX YHCEI M 3HAaKOMCTBY C BO3MOXKHOCTSAMHM HX
MPUMEHEHUS JIJIS PEeIIeHUs] pa3IMUHbIX 337a4 (OPMUPYETCs IPEACTABICHUE O €IMHCTBE MAaTEMaTUKU KaK HAYKH U €€ POoJiv B
MOCTPOCHUHU MOJIEJIeH pealbHOTO MHPA, IIUPOKO UCIOIB3YIOTCS 00001IEHIEe U KOHKPETH3AIU .

Jluaus «YpaBHEHUS W HEPABEHCTBA» pPEATM3YyeTCs Ha MPOTHKEHUH BCETO OOY4YEHHUs Ha ypOBHE CPEIHEro O0OIero
o0Opa3oBaHusl, MOCKOJIBKY B KaXa0M paszjiene [IporpaMmbl peaycMOTpEeHO pelieHrue COOTBETCTBYIOMIUX 3a/1ay. B pesynbrare
oOydJaronyecss OBJAJEBAIOT PA3NIUYHBIMU METOJIAaMU PEIICHUS PALMOHAJIBHBIX, HWPPALMOHAIBHBIX, IMOKAa3aTEIbHBIX,



norapu(MUUECKUX U TPUTOHOMETPUYECKUX YPABHEHUMN, HEPABEHCTB M CHUCTEM, a TaKKe 3a/lay, COJCPKAIUX MapaMeTphl.
[Toy4yeHHBIE YMEHHUS MIUPOKO HCIOIB3YIOTCS MPU WCCICAOBAHWHM (PYHKIIUH C TOMOIIBIO TMPOU3BOIHOMN, MPU PEIICHUH
MPUKIAAHBIX 3a7a9 U 3a7a4 Ha HaXOXJICHHE HAWOOJBIIMX W HAMMEHBINIWX 3HaueHW (QyHkuu. JlaHHas comepikaTelbHas
JUHUS BKIIOYaeT B cebs Takke (OpMUpOBaHME YMEHHUH BBIMONHATH pacdy€rel 1Mo QopMynaMm, mpeoOdpa3zoBaHuUs
palMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TaKXKE BBIPAXKEHUH, COJEP)KAIIUX CTEIECHH U
norapudmsl. braromaps uzydeHuio anreOpanyeckoro MaTepuana MPOUCXOIUT JalbHElIIee pa3BUTHE AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJICHUS 00y4aromuxcs, (HOPMHUPYIOTCS HABBIKA JNETYKTUBHBIX PACCYXIACHUH, PaOOThI C CHMBOJIHHBIMH
dbopmamu, TpEACTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHUJC PAaBEHCTB W HEPABEHCTB. AJreOpa mpeaiaracT
3¢ (PeKTUBHBIE UHCTPYMEHTHI JJIS PEIICHUS] TPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aja4, HAIJISIIHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConeprxarenbHO-MeToauYecKass JTUHAS «DyHKIHH U TpaQuKW» TECHO TMEperuieTaeTcs ¢ APYTUMHU JUHUSAMA YIeOHOTO
Kypca, TOCKOJBKY B KAaKOM-TO CMBICIE 3aMaéT TMOCIEAOBAaTEIbHOCTh H3Y4YeHHs MaTepuaia. l3ydeHue cTeneHHOH,
MOKa3aTeIbHOU, JTOTapuMUYECKON U TPUTOHOMETPUYECKUX (DYHKIIMM, UX CBOWCTB M Tpa(HUKOB, HCHOIb30BaHUE (YHKIIUN
JUTSL pelieHus 3a71a4 U3 JAPYTUX y4eOHBIX MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUYECKUM aHAIH30M,
TaK U C PeIICeHUEeM ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM Oosbiiioe BHUMaHUE yaenseTcs (GOpMUPOBAHUIO YMEHUS BBIPAXKATh
dbopMyIaMu 3aBUCUMOCTH MEXKIY Pa3IMYHBIMH BEIMYWHAMHU, UCCIICIOBATH MONYYCHHBIC (DYHKIIMH, CTPOUTH MX TpadHKH.
Martepuan 3Tol cofepKaTeIbHON JTUHUYU HaIleJIeH Ha Pa3BUTHE YMEHHUM W HABBIKOB, MTO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH
MEXy BEIMYMHAMH B pPa3au4HON ¢opMe: aHaTUTHYECKOM, Tpaduueckoir u cioBecHOW. Ero msydyeHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K 00OOIIEHUIO0 U KOHKPETHU3AIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxarenbHast ymHUA «Hauana MareMaTHYeCKOrOo aHaiM3a» MO3BOJIAECT CYIIECTBEHHO pACIIUPHUTh KPYyr Kak
MaTeMaTUYECKHX, TaK M MPUKIAIHBIX 33]1a4, TOCTYITHBIX 00YYaromMMCs, TaK KaK y HUX IOSBIISICTCS BO3MOXKHOCTh CTPOUTH
rpaduKy CI0KHBIX (PYHKITHH, ONIPEACIIATh NX HAUOOJBIITNE M HAMMEHBIINE 3HAYCHUS, BRIYUCIIATD TJIOMATH GUTYP U O0BEMBI
TeJ, HAaXOJUTh CKOPOCTH M YCKOpEHHs TmporieccoB. JlaHHas cojepkaTenbHas JUHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTHU
MOCTPOEHUSI MaTEeMAaTUUECKUX MOJICJICH pealbHBIX CUTYyaIlMi, MO3BOJIIET HAXOAUTh HAWIIYUIllee PEIICHUE B MPUKIAIHBIX, B
TOM YHCJIE€ COLMAIbHO-PKOHOMHYECKHX, 3a/ladyax. 3HAaKOMCTBO C OCHOBAMM MaTeMaTHYE€CKOTO aHaju3a CIocoOCTBYET
Pa3BUTHIO A0CTPAKTHOTO, (OPMAIbHO-JIOIMYECKOT0 M KPEATUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUM pacro3HaBaTh



NPOSIBJIICHUS] 3aKOHOB MaTEMaTUKH B HAayKe, TEXHUKE U UcKyccTBe. OOydarommecs: Y3HAIOT O BBIJAIOIIMXCS pe3yJibTarax,
MOJIyYEHHBIX B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK HAyKH, U 00 WX aBTOpax.

CopepxarenpHO-MeTOIMYECKasi JTUHUS «MHOXKECTBa M JIOTHKa» BKJIIOYAET B ce0s AIIEMEHTHl TEOPHUH MHOXKECTB U
MaTeMaTHYECKOM JIOTUKH. TeOopeTUKO-MHOKECTBEHHBIE MPEACTABICHUS TIPOHU3BIBAIOT BECh KypC MIKOJFHOW MaTeMaTHKU H
npeIaraloT Hanbosee YHUBEPCATbHBIN S3bIK, OOBEIMHSIIONINI BCE pa3/ieibl MATEMATHKHU U €€ MPUIIOKCHNUN, OHHU CBSI3bIBAIOT
pa3Hble MaTeMaTHYeCKHe IUCHUIUIMHBI M WX TPUJIOKEHUs B eauHoe Ienoe. [loaToMy BakHO AaTh BO3MOXKHOCTH
oOydaromemMycss TOHMMAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOW MaTeMaTHKA M HCIOJb30BaTh €ro s
BBIPKEHUSI CBOMX MBICIEH. J[pyruM BaKHBIM IPHU3HAKOM MAaT€MaTUKH KaK HAyKH CIEAyeT NMpHU3HATh CBOWCTBEHHYIO €if
CTPOTOCTh OOOCHOBAaHUH M CIIEJIOBAHUE ONPECIEHHBIM MPAaBUIaM MOCTPOEHUS J0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEeMaTHYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUIEHUS O0YYaroluXcs, MO3BOJSET UM CTPOUTH CBOU
paccyXJIeHHs Ha OCHOBE JIOTUYECKUX MPaBUII, (GOPMHUPYET HABBIKA KPUTHUECKOTO MBIIUICHHUS.

B yuebnoMm kypce «Aunrebpa M Hadajga MaTEMaTHUYECKOTO aHalu3a» MPHUCYTCTBYIOT OCHOBBI MaTEeMaTHYECKOTO
MOJIETTUPOBAHUS, KOTOPbIE MPU3BAHbBI CIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB MOCTPOCHHUS MOZIENIEH pealibHbIX CUTYallnH,
HCCJIEIOBaHMs ATUX MOJEJNEeH ¢ MOMOIIBIO afnnapaTta airedpbl 1 MaTeMaTHUECKOro aHajiu3a, UHTEPIpEeTalui MOJyYEeHHBIX
pe3ynbTaToB. Takue 3a7aHus BIUIETEHBI B KaXKIblil U3 pa3/iesioB MPOrpaMMbl, OCKOJBKY BECh MaTepHal yueOHOro Kypca
IIMPOKO HCTONB3YETCsA ISl pelleHus] NMPUKIAAHBIX 3adad. [Ipu perieHnn peanbHbIX MPAKTHYECKHX 3a/ad 00ydaroniuecs
pa3BUBAIOT HAONIOJATEIILHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIOIB30BaTh aHAJOTHIO,
00001aTh ¥ KOHKPETU3UPOBATHh TpoOsiemy. [lesTeapbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a1a4
OpraHuU3yeTCcs B IpOoLecce U3YyUEHHs BCeX TeM Y4eOHOTo Kypca «Anredpa U Hayajla MaTeMaTUYECKOTO aHaTu3ay.

Ha usyuenue yueOHOro Kypca «Airedpa 1 Hauajga MaTeMaTUYECKOTO aHanu3a» oTBoAuTcs 272 vaca: B 10 kiacce — 136
yacoB (4 Jaca B Hefenmo), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIIO).



COIEPXAHUE OBYUYEHUA
10 KJTACC

Yuciia 1 BbIYMCTICHUS

Pannonanbhpie umcia. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOH, IMPOLIEHTHI, OECKOHEUHBIE MEPUOJUUYECKHE JIPOOH.
[Tpumenenue apoOeli U NPOLEHTOB AJIs PELIEHUS PUKIIAIHBIX 3a/1a4 U3 Pa3IMUHbIX OTpacieil 3HaHUH U PeaTbHON KU3HU.

JleiicTBUTENbHBIE YNCa. PaliioHanbHble U UPPALIMOHANBHBIE YHCIa. ApU(PMETHUECKHUE ONIEPALUU C AEUCTBUTEIbHBIMU
yuciaamMu. MoJlysib 1eMCTBUTENBHOTO YUCHA U €ro cBoicTBa. [IpnOIMKEHHbBIE BEIYMCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA
Y OLICHKA PEe3yJIbTaTa BEIYUCIICHUN.

Crenenp ¢ uenbIM nokasareneMm. bunom Hprotona. Mcnonb3oBanue noaxonsied (GOpMbl 3alucu JEHCTBUTEIBHBIX
YUCEJN JUIsl PEIIEHUs TPAKTUYECKHUX 33/1a4 U MPEICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ paOHAJIbHBIM [TOKA3aTENIEM U €€ CBOMCTBA, CTEIEHb C JICMCTBUTEIBHBIM IIOKA3aTENEM.

Jlorapugm uucna. CoiicTBa orapudma. /lecaTnunpie U HaTypaJbHbIE JOTapUPMBI.

CHHyC, KOCHMHYC, TAHI€HC, KOTAaHI'€HC YHCJIOBOIO ApryMEHTAa. APKCHHYC, apKKOCHHYC M apKTaHI'€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHUS H
ypaBHEHUs-cenCcTBUS. HepaBeHCTBO, pellieHe HEPaBEHCTBA.

OCHOBHbBIE METOJbI PEIICHUS LEIBIX U JIPOOHO-pAIlMOHATIBHBIX YpAaBHEHUH M HEpAaBEHCTB. MHOrO4YJIEHBI OT OJHOM
nepemMeHHou. Jlenenrne MHOTOWIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3dy. MHorowiens! ¢ nensiMu KoddduimeHTamu.
Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COAECPKAIINX CTEIIEHU U KOPHH.

WppauroHaneHbie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPaBHEHUM.

IToka3zaTenbHble ypaBHEHUSI. OCHOBHBIE METOBI PEIICHHS IOKA3aTEIbHBIX YPaBHEHUIA.



[IpeoOpa3oBaHue BbIpaKEHU, COEPIKALIUX JTOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pEIICHUS JOrapu(PMUUECKUX YpaBHEHHH.

OcHoBHble TpuroHomerpuueckue Gopmynsl. [IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX BbIpakeHui. Pemienue
TPUTOHOMETPUYECKUX YPABHEHU.

Pemenne cucrem NMHENHBIX ypaBHEHUI. MaTpuia CUCTEMBI JJMHEHHBIX YpaBHEHUN. OnpenenuTens MaTpuLbl 2X2, ero
F€OMETPUYECKUM CMBICI M CBOMCTBA, BBIYMCICHUE €T0 3HAYECHUS, NPUMEHCHHUE ONPEACINTENS I PEIICHUS CUCTEMBI
JVHEWHBIX ypaBHEHMU. PemeHne mNpuKIagHbeIX 3a7ad C MOMOIIBID CHUCTEMBI JIMHEWHBIX ypaBHEeHHMH. lccnenoBaHue
MMOCTPOCHHON MOJENM C MMOMOILBIO MAaTPHUIL U ONPEICITUTEIEH.

ITocTpoeHue MaTeMaTU4eCKUX MOJCIIEW pealbHOM CUTyalMHd C IOMOIIBI0 YpaBHEHUW M HepaBeHCTB. [IpumeHeHue
YpaBHEHUIN U HEPABEHCTB K PELICHUIO MaTEMaTUUECKUX 33/1a4 1 3a/1a4 U3 pa3JInYHbIX 00J1acTell HAYKU U peaJbHOU KU3HU.

DOyHKUMU U TpaGUuKH

OyHKuuMsA, cnocoObl 3ananug (GyHkuuu. B3aumHo oOpatnble @yHkiuu. Kommosunus ¢ynkuuid. I'paduk QyHKImM.
DnemeHTapHbIe NTpeoOpa3oBanus rpaduKoB PYHKITUH.

OO6unacthb ornpeeseHus 1 MHOKeCTBO 3HaueHui pyHkiuu. Hynu pyukiuu. [lpoMmexxyTku 3HaKonoctosHcTBa. UETHbIE U
Heu€éTHble QyHkiuu. [lepuonnyeckue ¢yHkiuu. IIpomMexyTkn MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MHUHUMYMBbI
¢byukiuu. Hanbomnbiee u HauMeHbIlee 3HaUeHUs (DYHKITUU Ha POMEKYTKE.

JIuneitnasi, kBagpaTu4yHas U IPpoOHO-IHHENHAs QYHKUMU. DIEMEHTAPHOE UCCIEA0BAaHUE U MOCTPOCHHUE UX TPa(UKOB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U 1IeJBbIM Toka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0i
CTETEeHU KaK (PYHKIIMH OOpaTHOW CTENEHH C HAaTYpaJIbHBIM ITOKa3aTeeM.

[TokazaTenbHass U norapupmuueckas QyHKIMHM, UX cBoiicTBa M rpaduku. VMcnons3oBanue rpaduxoB QyHKIuM s
pelLIeHUs] YPaBHEHUM.

TpuroHomerpuyeckast OKpy>KHOCTb, ONPEJIETICHUE TPUTOHOMETPUUYECKUX (PYHKLIUNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX Mpolleccax U sBICHUAX. [ paduku peanbHbIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHaIu3a

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIENOBATENbHOCTEH. MeTo MareMaTH4eCKOM MHAYKUUHA. MOHOTOHHBIE U
OTrpaHUYEHHbIE NIOCIIEN0BATENBHOCTH. IcTOpUs BOBHUKHOBEHUSI MaTEMAaTUYECKOTO aHAJIM3a KaK aHajn3a OECKOHEYHO MaJlblX.



Apudmernueckas U reomerpuueckas mnporpeccur. beckoHeyHo yObIBaromias reomerpudeckas mporpeccusi. Cymma
O0eckOoHEYHO YOBIBAaIOIIe TreoMeTpuueckor mnporpeccuu. JIMHEWHBIN M SKCMOHEHIMANbHBIA pocT. Yucno e. dopmyna
CJIOKHBIX IIPOLIEHTOB. Mcnions30Banue nporpeccuu Ui pELIEHUs PeaJbHbIX 3a/1a4 IPUKIIAIHOTO XapakTepa.

HenpepoiBable QyHKIIMM U uX cBoicTBa. Touku paspbiBa. AcuMnToThl rpadukoB ¢GyHkuuid. CoilcTBa (QyHKIIHIA
HENPEephIBHBIX Ha OTpe3ke. MeTo MHTEpBaJIOB /i pelleHus HepaBeHCTB. [IpuMeHeHre CBOMCTB HENMPEPHIBHBIX (DYHKIIMIA
JUISl PELLICHUS 3a/1a4.

IlepBasg u BTOpas mpousBojaHble (yHKIMH. OnpeneneHue, reoOMETPUYECKUd W (U3UYECKUA CMBICT MPOU3BOJAHOM.
VYpaBHeHUE KacaTelbHON K TpauKy (PyHKIUU.

[IpousBoaHbIe aneMeHTapHbIX GyHKUIMN. [Ipon3BogHast cyMMBbL, TPOU3BENEHNUS, YACTHOTO U KOMIIO3UIUH (DYHKIIUHA.

MHosKecTBa M JIOrMKa

MHOK€eCTBO, Omnepanuy HaJl MHOKECTBAMU M MX CBOMcTBa. Jlnarpammsel OJunepa—Benna. [IpuMmeneHnne teopeTuko-
MHO>KECTBEHHOT'O aliapaTta il OMMCAaHUs PEAbHBIX IPOLIECCOB M SBJIICHUW, MPU PELICHUU 337a4 U3 JAPYTUX YYEOHBIX
IIPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHUECKOr0 OOBEKTA, CIEACTBHE, JOKA3aTEIbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

11 KUIACC

Yucna v BBIYUCICHUSA

Harypanbubie u uensie yucna. [I[pumeHeHrne TPU3HAKOB ACIMMOCTH IEJBIX YUCE, HauOOJbIINNA OOLIUNA JEIUTENb
(mamee — HOJl) u naumenniiee obmiee kparaoe (nanee — HOK), ocratkoB mo Moaysto, anroputMa EBkiuaa ais penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcapie uymcma. AnreOpamdeckas W TpUTOHOMETpuueckas ¢GOpMBI  3alMCH  KOMIUIEKCHOTO — YHCTIA.
Apudmerrnueckue onepanyu ¢ KOMIUIEKCHBIMH YuciamMu. M300pakeHre KOMIUIEKCHBIX YUCEe Ha KOOPAUHATHOM TIJIOCKOCTH.
®opmyna Myaspa. KopHu N-oif creneHW M3 KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHWCeNl IS peIleHUus
(UBUYECKUX W TEOMETPUUECKHX 3a]1a4.

YpaBHeHHs U HEPABEHCTBA



CucreMa U COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBHS. PaBHOCUIIbHBIE
HEpPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHUH C TMOMOIIBID TPUTOHOMETPUUYECKONW OKPYKHOCTH. PelieHue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI pEIICHUS TTOKA3ATENbHBIX U JOTapU(MUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEUICHUS CHUCTEM M COBOKYIIHOCTEH pAIMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
JorapupMUUIECKUX YpPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHU.

[IpumeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3aJa4 U 3aJa4 U3 Pa3IMYHBIX o0JacTei
HAYKHU U PEATbHOM KU3HU, UHTEPIPETALNS TOTYYEHHBIX PE3YIbTATOB.

DOyHKUMU U TpaGUuKH

I'padux kommozunmu Gyukiuii. ['eomerpuueckue o0pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuueckue QPyHKITUU, X CBONCTBA U TPaPUKH.

['padrueckue MeToIbI pelieHus: ypaBHEHHU U HepaBeHCTB. [ paduueckue MeToIbl pelieHus 3a/1a4 ¢ mapaMeTpaMu.

Hcnonbs3oBanne rpa@ukoB (YHKUMI [Js UCCIENOBAaHUS TMPOIECCOB M 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MpPH
pelieHnu 3a1a4 U3 IpYrux yueOHbIX MPEAMETOB U PeabHOM KU3HU.

Hauyajna MmaTeMaTH4eCKOro aHajan3a

[IpumeneHre POM3BOIHON K HCCIIEOBAaHUIO0 (DYHKIIMI Ha MOHOTOHHOCTh U IKCTpeMyMbl. HaxoxaeHne HanOobIiero
Y HaUMEHBIIIEro 3HaYeHU HeNPEePhIBHON (DYHKIIUU HA OTPE3KE.

[IpyumeHeHnEe TPOM3BOAHOW [JI1 HAXOXKICHUS HAWIYUIIETO PEIICHUS B MNPUKIAAHBIX 3aJadax, JJIs ONpelesICHUs
CKOPOCTHU U YCKOPEHHUsI MpoIiecca, 3a4aHHOT0 POpMYIION UK rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TmepBooOpasHbiX. IlepBooOpaszHbie dnemeHTapHbIX (QyHKIud. [IpaBuna
HaXOXXJEHUS IEPBOOOPA3HBIX.

Nurerpan. ['eomerpudeckuii cMbIca HMHTerpajia. Beruucienwe ompeaenéHHoOro uHTerpaiga mno dopmyne HproToHa-
JlenOHuUIIA.



[IpumeHneHne uHTErpaia A1 HaX0XKACHUS IUIoLaiel INIOCKUX PUryp U 00BbEMOB Fr€OMETPUUECKUX TEJl.
[Ipumepsl pemienuit nudQepeHuanbHbBIX ypaBHEHUH. MareMaTH4ecKoe MOJICIMPOBAHHE pPEalIbHbIX MPOIECCOB C
NOMOUIbI0 AU PepeHIInaTIbHBIX YPABHEHHIA.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA  YYEBHOI'O  KYPCA  «AJITEBPA W HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIM VYPOBEHL) HA YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMK OOYYaIOIIETroCcsi KaK aKTHUBHOTO M OTBETCTBEHHOI'O WJIEHAa POCCHUHCKOIO
o0111ecTBa, MPEICTABICHUE O MATEMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUMU, MPOLEAYP
rpaXIaHCKOro oOI1ecTBa (BBIOOPHI, OMPOCHI U JIPYyroe), YMEHHE B3aUMOJICHCTBOBATH C COLMAIBHBIMM HWHCTUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOM HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAILIEMY POCCUHUCKOU
MaTeMaTUKH, [ICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MaTEMaTHUUYE€CKOMN IIKOJIbI,
HCIIOJIb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHHWE JTYXOBHBIX IIEHHOCTEW POCCUUCKOTO Hapoja, cOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO
MOBEJICHUS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKHU U JAEATEIbHOCThIO YU€HOT0, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs ICTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIeHUH,
paccy X AeHu, BOCIPUUMUYUBOCTh K MATEMATUYECKUM ACIIEKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI NMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEpecax 370pOBOro M 0Oe3omacHoro oobpasza
’KU3HHU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3JI0POBBIO (3/I0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA,



peryisipHas (Qu3nyeckass aKTHBHOCTH), (M3MUECKOE COBEPIICHCTBOBAHHE TMPU 3aHATUSX CIOPTUBHO-0370POBUTEIHHON
NEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHHUE IIEHHOCTH TPYAOJIIOOUs, HWHTEpPEC K pa3iMuHbIM cdepam mpodeccruoHaIbHOMN
JESTEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ NPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaylen
npodecCu W peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMaTHYECKOMY
00pa3oBaHHUI0 M CamMOOOpa30BaHUIO Ha MPOTSHXKEHUM BCEU KU3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHUIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MAaTEMaTUYECKOU HAaNIPaBJIECHHOCTH;

7) IKOJIOTrH4e€CKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpbl, NMOHMMAHUE BIUSHUA COIMATBHO-DKOHOMHYECKHX IIPOILIECCOB Ha
COCTOSIHUE MPUPOHON U COIUATBHOMN Cpe/bl, 0OCO3HAHKE II00ATBLHOIO XapaKTepa dKOJIOTHYECKUX MPoOJieM, OpUEHTAIIUS Ha
MIPUMEHEHUE MATEMAaTUUYECKUX 3HAHUM JUIsl pelIeHUs 3a7ad B 00JIACTH OKPY>Kalollled Cpeibl, TIIaHUPOBAHUE MOCTYMNKOB U
OLICHKM UX BO3MOYKHBIX ITOCIICICTBUN I OKPY’KAIOLIEN CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKU U OOIIECTBEHHOM
MPaKTUKU, TOHUMAHHUE MaTEMaTUUECKON HAyKH Kak c(pepbl YeTOBEUECKOU NESITEILHOCTH, ATAMOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTUSI LIUBUJIM3ALMM, OBJAJCHUE SI3BIKOM MAaTEeMaTUKU U MaTeMaTHYECKOM KYyJIbTYpOM KaK CpPEICTBOM IO3HAHUS
MHpPA, TOTOBHOCTh OCYLIECTBIISITH IPOEKTHYIO U HUCCIEA0BATENbCKYIO I€SITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble Jiornueckue aeicTBUA:
BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMAaTHYECKUX OOBEKTOB, MOHITUN, OTHOIICHUU MEXKITY
MOHATUSAMU, (HOPMYITUPOBATH OMpPEACICHUs MMOHATUH, YCTAHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS
7Tl 00OOIIEHUS U CPABHEHUSI, KPUTEPHUH MPOBOJINMOTO aHAIN3A,



BOCIIPUHUMATh, (OPMYJIUPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHbIE M OTpHUIATEIbHbIC, €AUHUYHBIC,
YacTHBIE U 00III1E, YCIOBHBIE;

BBISIBIIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOpeUrs B (pakTax, NaHHBIX, HAONIOACHUSIX H
YTBEPKJICHUAX, TIpeIaraTb KPUTEPUU ISl BHISBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKITIOUSHHM
10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENILHO JJOKa3aTEIhCTBA MATEMATUUECKUX YTBEPXKACHUHN (IIPsIMbIE U OT MPOTUBHOTO), BEICTPAUBATh
apryMEHTAaIUI0, MPUBOUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBHIBOBI,

BBIOMpATh CHOcO0 pelieHus ydeOHOM 3amaud (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB PEIIEHUs, BHIOMpaTh Hauboliee
MOJAXO/ISIINNA ¢ YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUS:

HCIIOJB30BaTh BOMPOCH KaK HMCCIIEA0BATEIbCKUI WHCTPYMEHT IMO3HAHUS, (GOpMYJIHUPOBATh BOMPOCHI, (PUKCHpYIOIIKE
MpoTUBOpEYHE, MPobdIeMy, YCTaHABIUBATh UCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIIOTE3Yy, APIYMEHTUPOBATH CBOIO MO3HUIIUIO,
MHEHHUE;

IIPOBOJUTH CaMOCTOATENFHO CIUIAHUPOBAHHBIM OJKCHEPUMEHT, HCCIEOBAaHUWE IO YCTAaHOBJICHHIO OCOOEHHOCTEM
MaTeMaTU4YECKOro OOBEKTa, SIBJICHUS, MPOIIECCa, BRISIBICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBJICHUSIMH, IPOLIECCaMU;

CaMOCTOSITENIbHO (hOpMYTUPOBATH 0OOOOIIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIICI0BaHUS,
OIICHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIHTAaTOB, BHIBOJOB U 0000IIECHNUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIECCA, & TAKXKE BBIABUTATH MPEANOJIONKEHHUS O €ro Pa3BUTHU B HOBBIX
YCIIOBHUSIX.

PabGora ¢ undpopmaumeii:

BBISIBJISITH AeULIMTHI MHPOpMAITUH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA BOIIPOC U IS PEIICHUS 3a]1auu;

BbIOMpATh WHGOPMAIIMIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHATM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH
uH()OPMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

CTPYKTYPHUPOBATh MHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (POopMax, HWILTIOCTPUPOBATH TpadUUECcKH;

OLICHUBATh HAAEKHOCTh MH(OPMAIIMHU IO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.



KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

OO0menue:

BOCIIPHHUMATh U (POPMYITHPOBATH CY>KJICHHUSI B COOTBETCTBHH C YCIIOBHSIMH U IICIISIMH OOIIICHUS, SICHO, TOYHO, TPaMOTHO
BBIp@KAaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOAY peIIeHUs 3aJaudu,
KOMMEHTHPOBATH MTOJIYYCHHBIA PE3YIIbTAT;

B X0J1¢ 00CYXICHUS 337]aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMOM TEMBI, TPOOJIEMBI, PEITAeMON 3a/1a4, BEICKa3bIBATh
WJiey, HaIlleJICHHbIE Ha IOWUCK PEIICHMs, COIOCTABIATh CBOM CYXJACHHUS C CYXXISHUSIMH JPYTHMX YYaCTHHUKOB JUAjIora,
0OHApyXUBaTh Pa3IUIUe U CXOJICTBO MO3UIHMN, B KOPPEKTHOM dhopme HOpMYyIUPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIATh PE3YNbTAThl PEHICHUS 3a7add, DKCIEPUMEHTA, WCCICAOBAHMS, IMPOCKTa, CAMOCTOSTEIHHO BBIOMpATH
dbopmaT BBICTYIUICHHS ¢ YIETOM 3a/1a4 MPE3SHTANN 1 0COOEHHOCTEH ayIuTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS

Camoopranusamnus:

COCTaBJIATh IUIaH, AJTOPUTM pPEIICHUS 3aJaud, BBHIOMpaATh CHOCOO pelieHUus ¢ Y4ETOM HUMEIOIIUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SJMOUMOHAIbHbII HHTEJLJIEKT:

BJIJIETh HABBIKAMHM MO3HABATEIBHOM peIEKCUHM KaK OCO3HAHUS COBEPIIAEMBbIX IEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB,
UX pPE3yJIbTaTOB, BJIAJETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca M pe3yibTaTa PElIeHUs MaTeMaTUYecKOn
3a/1a4u;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PELICHUH 33Ja4l, BHOCUTh KOPPEKTUBBI B ACSATEILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa €U W YCJIOBUSM, OOBSCHIThL MPUUYUHBI JOCTIKCHUS WU HEJOCTUKEHUS
PEe3yJbTAaTOB JICSITEILHOCTH, HAXOUTh OIIMOKY, JaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:



MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM M MHAMBUAYaJIbHOW palbOTHI MPHU PEIICHUH Y4YEOHBIX 3ajad,
MPUHUMATD I€JIb COBMECTHOM NIEATEIBHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHON pabOThI, paclpeaesTh BUABI padorT,
JOTOBApUBATHCS, 0OCYXKAATh MPOLIECC U pe3yNbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKHUX JIO/ICH;

y4acTBOBaTh B TPYNNOBBIX (popMax paboTel (00Cyk1eHUs,, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIEC), BHITIOIHSTh
CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JACUCTBUS C APYTHUMH YJIEHAMU KOMaH/Ibl, OIIEHUBATh KAY€CTBO CBOETO BKJIa/a B
OOIIHI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoHny o0yuenus B 10 kiacce oOy4aroniuiicss moayduT CIAEIYIONINE MPEAMETHBIE PE3yJIbTaThl 10 OTAEIBHBIM TEMam
paboueil mporpaMMbl y4eOHOTO Kypca «Anredpa v Hauyajla MaTeMaTHYeCKOrO aHaJIN3an:

Yucia 1 BbIYUCICHHUA:

CBOOOJHO ONEPHUPOBATh MOHATHUSIMH: PAUUOHAIBHOE 4YHUCIO, OECKOHEUHas Nepuoauyeckas JApoOb, MPOLEHTHI,
MPPALMOHATIBHOE YKCII0, MHOKECTBA PALIMOHAIIBHBIX U AEHCTBUTENBHBIX YHCEI, MOYJIb IEUCTBUTEIBHOIO YUCIA;

MPUMEHSATH JPOOU U MPOLEHTHI JIJIsl pEeLICHU MPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACieil 3HaHUN U peaIbHOM KU3HU;

NPUMEHATh NPUOIMKEHHBIE BEIYMCIICHUS, TPAaBUIa OKPYIJICHHUS, IPUKHUIKY U OLIEHKY pe3yjbTaTa BEIYUCICHUH;

CcBOOOZIHO ONEpUPOBATHh TOHATHUEM: CTENEHb C IIeJIbIM IOKAa3aTeJeM, MCIOJIb30BaTh MOAXOAIIYI0 (opMy 3aIlucu
JNEHUCTBUTEIBHBIX YUCEII JUIsl pELIECHUS TPAKTUYECKUX 33]a4 U MPEICTABICHUS JaHHbBIX;

CBOOOJIHO OIEPUPOBATH MOHATUEM: APU(PMETHUECKUI KOPEHb HATYPAJIbHOM CTENEHHU;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETICHD C PALIMOHAIBHBIM MTOKa3aTelNeM;

CcBOOOIHO ONEPUPOBATH MOHATUSAMU: JIOTapu(pM YKCIIa, IeCATUUHbIE U HaTypajbHbIC JIOTapu(pMBblI;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO apTyMEHTA,

ONepUpOBaTh MOHITUAMU: APKCUHYC, APKKOCUHYC U APKTAHTE€HC YHCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPAaBEHCTBA:

cBOOOJIHO ONEPUPOBATH MOHATUSAMU: TOXIIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC YPAaBHEHUS U ypaBHEHUS-
CJIE/ICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;



OPUMEHATh PA3JIMYHbIE METOJbl PELICHUS PAllMOHANbHBIX U JAPOOHO-PALMOHAIBHBIX YPAaBHEHUH, NMPUMEHSITh METOJ
WHTEPBAJIOB JIJIsl PELICHHS HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW MEpEeMEHHOW, MHOTOWIEH C LEeIbIMU Kod(dduimeHTamu,
KOPHM MHOTOWIEHA, IPUMEHATH JEJICHUE MHOIOYJIEHAa HAa MHOTOWIEH C OCTaTKOM, TeopeMy besy m teopemy Buera s
peuieHus 3a1a4;

CBOOOJHO OMEpUPOBATH MOHATHSAMH: CUCTEMa JIMHEWHBIX YPaBHEHUN, MAaTPHIIA, ONPEACIUTEIh MATPULIBI 2 X 2 U €ro
F€OMETPUYECKUIM CMBICH, HCHOJb30BATh CBOMCTBA OIpEeAenuTeNnss 2 X 2 Juid BBIYHACICHHS €ro 3HAYEHUs, INPUMEHSTH
ONpENEIUTENN JUIsl PENIEHUSI CUCTEMbI JIMHEWHBIX YPAaBHEHUM, MOJIETUPOBATH pEalbHbIE CUTYyal[Md C MOMOIIbIO CHCTEMBI
JIMHEHHBIX YpPAaBHEHWM, HCCIEAOBATh IOCTPOCHHBIE MOJEIN C IOMOIIBID MAaTpPHIl U OIPEIACIUTENICH, UHTEPIPETUPOBATH
IIOJIyYECHHBINA PE3YJIbTAT;

MCII0JIb30BaTh CBOMCTBA JEHUCTBUI C KOPHAMU AJI IPeoOpa30BaAHMS BhIPAKEHUM;

BBINIOJIHATH MPE0OPa30BaHMS YHCIOBBIX BRIPAXKEHHM, COACPKAIIUX CTEIIEHH C PAllMOHAIBHBIM ITOKa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(PpMOB J1Jisi TpeoOpa3oBaHus Jorapu(hMUUECKUX BBIPAKECHHUI;

cBOOO/IHO ONEpUPOBATH MOHATUSAMU: UPPALIMOHANIbHBIE, TOKa3aTebHbIE U JIOrapu(MUYECKUE YPaBHEHUS, HAXOIUTh UX
pELIEHHS C MOMOLIBIO PABHOCWIBHBIX MIEPEXO0/I0B WU OCYLIECTBIISIS IPOBEPKY KOPHEH;

MIPUMEHSATH OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYJIbI JIs MPE0OPa30BAHMS TPUTOHOMETPUUECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: TPUTOHOMETPUYECKOE YpPAaBHEHHUE, NPUMEHSATh HEOOXOIUMbIEe (OPMYIbl AJIs
pELIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJIETTUPOBATh PEAbHBIE CUTYAIlMH Ha S3bIKE aJIreOphl, COCTABIIATH BHIPAKEHUS, yPAaBHEHUS, HEPABEHCTBA 110 YCIOBHUIO
3a/1ayu, UCCIIEIOBATh OCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUU U TPAPUKH:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (PYHKUHUS, CHOCOOBI 3alaHus (YHKIHMH, B3aUMHO OOpaTHble (DyHKIIUH,
KOMITO3UIIHS GYHKITUHN, TpaduK (HyHKIIUH, BBITIOIHATH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: OOJACTh ONpPENEICHHS W MHOXKECTBO 3HAUCHUU (YHKUUU, HYIH (DYyHKLHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,



CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: UYETHbIE W HEYETHbIE (YHKIUHU, NEPUOAMYECKHE (DYHKIIMH, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, MAKCUMyMbl M MHUHUMYMBbI (YHKIIMH, HauOoOJbIllee M HaWMEHbIIee 3HaueHUEe (PyHKIUU Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: CTeTICHHAs! (DYHKIMS C HAaTypaJbHBIM U IIEJIBIM TOKa3aTesieM, IpaduK CTENEeHHOM
(GyHKIMM C HaTypaJlbHbIM M 1EJbIM TOKazareneM, rpaduk KOpHS N-0il cTerneHW Kak (PyHKIMM OOpaTHOM CTENEeHU C
HATypaJIbHBIM ITOKa3aTelNeM;

OTIEpUpPOBATh TOHATUSAMU: JHHEWHAs, KBaJpaTHUHas W ApOOHO-MMHEWHas (YHKIWHU, BBIIOJHATH 3JIEMEHTApPHOE
WCCJIEIOBaHNE U TOCTPOCHUE X TPa(pUKOB;

CBOOOZIHO ONEpUpOBaTh MOHATHAMM: IOKa3aTeabHas M Jjorapupmuyeckas (QyHKIMH, UX CBOICTBa W rpadukwy,
HCIIOJIb30BaTh UX rpaUKH IS peLIeHUs YPABHEHUI;

cBOOOHO OTIEpUPOBATH MOHATHUSAMH: TPUTOHOMETPHUECKAS OKPY>KHOCTb, OMPEICTICHNE TPUTOHOMETPUIECKUX (DYHKIIUH
YHICIIOBOTO apTyMEHTA,

UCIOJb30BaTh rpaduku (GyHKUUN JUIsl UCCIIEOBAHUS MPOLECCOB M 3aBHUCUMOCTEM NpU pelIeHMH 3a7ad U3 APYTUx
y4eOHBIX MPEIMETOB U PEATLHON KHU3HU, BBIpAXAaTh (HOPMYyJIaMU 3aBUCUMOCTH MEXKy BeTNYMHAMY;

Havyana maTeMaTH4eCcKoro aHajim3a:

CBOOOJHO OINEpUPOBATh MOHATHAMU: apupMeTHyYecKas M TreoMeTpuueckas mIporpeccusi, OECKOHEUHO YObIBaroIas
reoMeTpuuecKas Mporpeccus, JMHEHHBIN U SKCIIOHEHIIMATBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, HIMEThH MPEICTABIICHUE
O KOHCTaHTE;

MCIIOJIb30BaTh IPOrPECCUU JIJISl pELICHUSI pEalIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa;

CcBOOOHO OMEpUPOBATh MOHATUAMHU: TIOCIEIOBATEIBHOCTh, CIIOCOOBI 3a/IaHUsI TIOCIEI0BATEIILHOCTEH, MOHOTOHHBIC U
OTpaHUYEHHBIC TIOCIIEIOBATEIHPHOCTH, IOHMMATh OCHOBBI 3apPOXKICHUS MAaTEMaTHUYECKOTO aHaln3a Kak aHain3a 0ECKOHEYHO
MaJbIX;

CBOOOJTHO OTIEPUPOBATH MOHSATUSMU: HETIPEPHIBHBIC (DYHKITMN, TOUYKH pa3pbiBa Tpaduka (QyHKIMH, aCUMITOTHI Tpaduka
byHKINH,

CBOOOJIHO OMEpUPOBaTh MOHATUEM: (PYHKIUS, HETIPEPBIBHASI HA OTPE3KE, MPUMEHATHh CBOMCTBA HEMPEPHIBHBIX (QYHKIIUHN
JUTSL pelIeHus 3a/1a4;



CBOOO/IHO OIIEPUPOBATh MOHATUSAMU: NIEPBasi U BTOPast IPOU3BOJHBIE (DYHKIIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIUUCTISTh MPOU3BOJHBIE CYMMBI, MPOU3BEACHMS, YACTHOTO M KOMIO3HMIIMU JBYX (YHKIMH, 3HATh MPOU3BOIHBIC
AJIEMEHTaPHBIX (PYHKIINH;

UCIIOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUI CMBICI IPOU3BOJHON JJIs PEILICHUS 3a/1au.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONUCAaHUs PEalbHBIX MPOLECCOB U SIBJCHUM, MPU PEILICHUH
3a/1a4y U3 JpYruxX y4eOHbIX MPEIMETOB;

CBOOOJIHO ONEpUPOBATh MOHATHSIMH: OIpPEAEICHUE, TEOpEMa, ypaBHEHHUE-CIEICTBUE, CBOMCTBO MaTEMaTHUYECKOIO
00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIC YPABHEHUS M HEPABEHCTBA.

K koHiy o0yueHus B 11 kiiacce oOy4aromuiics MOay4YuT CAEAYIOMIME MPEAMETHBIE PE3YJIbTAThI 110 OTACIBHBIM TEMam
paboueil mporpamMMbl yueOHOTO Kypca « Anredpa ¥ Hayajla MaTEMaTUYECKOTO aHATTU3ay:

Yucua 1 BbIYUCICHHUA:

CBOOOZIHO OMNEpUPOBATH MOHATUSMHU: HATypaJbHOE W LEJIO€ YHUCIIO, MHOXKECTBAa HATYPAJIbHBIX M ILENbIX 4YHCEl,
UCIIOJIB30BaTh NMpu3HaKku Jenumoctd nenbix yncen, HOJ m HOK HarypanbHbIX uymcen uisl pelIeHHs 3a7ad, NPUMEHSThH
anroput™ EBkinpaa;

CBOOOJHO ONEPUPOBATH MOHITHEM OCTAaTKa MO MOYJIIO, 3alMChIBATh HATYpPaJbHbIE YUCIA B PA3IUYHbBIX MO3UIIMOHHBIX
CUCTEMAX CUUCIICHUS;

CBOOOZIHO OMNEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHCEN, IPEACTaBIATh
KOMILJIEKCHBIE YKCIIa B aIre0Opandeckoi U TPUTOHOMETPUYECKON (opMe, BHIMOIHATH apu(PMETHYECKHE ONepalui ¢ HUIMHU U
M300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:

cBOOOIHO OMEpUPOBATH MOHATHAMU: UPpPALMOHATIbHBIC, MTOKA3aTeIbHbIE U JorapuMuuecKue HepaBeHCTBA, HAXOIUTh
UX PELIEHUS C TOMOLIBI0 PABHOCUJIBHBIX IEPEXOOB;

OCYILECTBIIATh OTOOP KOPHEN NPU PELIEHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;



CBOOOJTHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSATh HEOOXOIUMBbIE (OPMYIbI IS
pEIIEeHUsI OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CcBOOOJHO OMEpUPOBATH MOHATHSIMH: CUCTEMa M COBOKYITHOCTb YPaBHEHHH M HEPaBEHCTB, PAaBHOCHUJIIbHBIC CHCTEMBI U
CUCTEMBI-CIICJICTBHUS, HAXOJIUTh PEIICHUS] CUCTEMBbI U COBOKYITHOCTEH pallMOHATIBHBIX, UPPAIMOHAIIBHBIX, MOKA3aTEIbHBIX U
norapu(MUYECKNX YpaBHEHUI U HEPABEHCTB;

pelath panuoHajIbHbIe, UPPALMOHANBHBIC, TTOKa3aTeNbHbIC, JTOTapU(PMUUECKUEe U TPUTOHOMETPUUYECKUE ypaBHEHUS U
HEPAaBEHCTBA, COJIEPKAIIE MOIYJIH U ITapaMeTpHlI;

MPUMEHSTH rpapuueckre METO bl JUTSl pEIIeHNs YPaBHEHUN U HEPABEHCTB, a TAKXKe 3a7ad C apaMeTpamu;

MOJIEJIUPOBAaTh pEaibHbIE CHUTYallUd Ha S3bIKE aiareOphbl, COCTaBIATH BBIPAKECHUS, YpPaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBbl [0 YCIIOBUIO 3aJaud, WCCIENOBaTh IIOCTPOCHHBIE MOJEIM C HCIOJb30BAaHMEM ammapara ajareopsl,
MHTEPIPETHPOBATH MMOTYICHHBIN pe3ynbTar.

DOyHKUMU U rpaduKu:

CTPOUTH TPAPUKU KOMIMO3ZULIKU (PYHKIUN C MOMOIIBIO 3JIEMEHTAPHOIO MCCIIEOBAHMUS U CBOMCTB KOMITO3UIIMHU JIBYX
bynxmii;

CTPOUTH T€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH;

cBOOOIHO ONEPUPOBATH MOHATUAMU: Tpa(UKH TPUTOHOMETPHUECKUX (PYHKITHIA;

MPUMEHSTh (PYHKINHU AJI1 MOJCTUPOBAHUS M UCCIIETOBAHMUS PEATbHBIX MPOIIECCOB.

Hauyana mareMaTH4ecKOro aHaju3a:

MCIIOJIb30BaTh MPOU3BOHYIO JUISl UCCEA0BaHUS (DYHKIIMU HA MOHOTOHHOCTB M 3KCTPEMYMBI;

HaXOJWTh HauOOJbIIIee U HANMEHbIIIee 3HAUCHHS (PYHKIIMNA HENMPEPHIBHON Ha OTPE3KeE;

UCTIONb30BaTh TMPOU3BOIHYIO JII HAXOXKISHUS HAWIYYIIEro pEeHIeHWs B TMPHUKIAAHBIX, B TOM YHCJIE COLHUAIBHO-
HYKOHOMUYECKHUX, 3a]1a4ax, 7Sl ONpeIeTICHHs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOT0 (OpMYIIoi 1tk TpaduKoM;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMH: TiepBooOpa3Hasi, ONpeAeNEHHBIM MHTErpaig, HaXOIUTh MNEpPBOOOpaA3HbIE
AJIEMEHTAPHBIX (PYHKIIUN U BRIYUCIIATH UHTErpal 1o ¢popmyse HproToHa-JIeiiOnuIa;

HAXOJUTh TJIOMAAM IIIOCKUX (UTYP U OOBEMBI TEJl C TOMOLIBI0 UHTETPAJIa;

UMETh MPEICTABICHUE O MATEMATHYECKOM MOJIETMPOBAHUM HA MIPUMEPE COCTaBIIeHUs MU PEepeHIIMATbHBIX YPABHEHUH;



peuiaTs IPUKIIAAHBIC 3ada4dd, B TOM YHCJIC COLHNAJIBbHO-DKOHOMHYCCKOIO H (1)I/I3H‘IGCKOI“O XapaKkTepa, CpcaACTBaMH
MaTEMaTH4YCCKOI'O aHajin3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr

MHOX€ECTBO 1€CTBUTEIbHBIX YHUCEIL.

Muorowiensl. PanimonanbHbIle ypaBHEHHS U 24 1

HepaBeHCTBa. CUCTEMBI IMHEWHBIX

YpaBHEHUU

Oynkuuu U rpadpuku. CreneHHas QyHKIMS C 12 1

LEJIBIM IT0Ka3aTeIeM

Apudmernueckuit KopeHb N-0if CTENEHH. 15 1

WppaumonanbHble ypaBHEHUS

[TokazarenpHas pynkuus. [lokazarensHbie 10 1

YpaBHEHUS

Jlorapudmuueckast pyHKIUS. 18 1

Jlorapudmuueckue ypaBHEHUS

Tpuronomerpuyeckue BeIpaXXeHUs U 29 1

ypaBHEHUS

[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1

HenpepsiBable pynkuuu. [IponszBoanas 20

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
) KowmrmnekcHeie yncna 10 1
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPANUOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







ITOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoaeusie  Ipakrueckue fllsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypenr
1 MHOX€eCTBO, OIepaluy HaJl MHOKECTBaAaMHU 1 1
MX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Pannonansuele unciaa. OOBIKHOBEHHBIC U
4 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHBIE 1
NepUOANYECKHE JPooH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
NePUOANYECKHE TPOOH
[Ipumenenue npobeit 1 MPOLEHTOB JIst
6 petieHus MPUKIaIHbIX 3a1a4. BxomaHast 1
KOHTpOJIbHAs paboTa
- [Ipumenenue qpoOei U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 33124
8 JlelicTBUTEeNbHBIE YKCIIa. PalloHalbHBIE U 1
UppaIMoHaIbHbIC YHCIIA
9 Apudmernaeckue oneparuu ¢ 1

I[GﬁCTBHTG.HBHLIMH qucJjiaMu




10

Mopynp AE€MCTBUTEIBHOIO YHCIIA U €TI0
CBOMCTBa

11

12

13

14

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa
BBIYMCIICHUI

OcHOBHBIE METO/BI PELIECHNUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcHOBHBIE METO/IBI PELLIEHNUS LENbIX U
JIPpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

OcCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIPpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHorousneHsl ¢ HeabMu Kod(hGUuiineHTamMmu.
Teopema Buera

Pemenue cucreM IMHEHHBIX ypaBHEHUN

18

19

20

Pemenne cucreM MMHENHBIX YpaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHM CMBICI U CBOMCTBA;




BBIYMCICHHUEC €TI0 3HAYCHHUA

21

22

IIpuMmeHeHne onpeaennTels Ui peIeHus
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

24

25

26

KoHnTtponbHas padota: "PanronanbHbie
ypaBHEHU U HepaBeHCTBa. CrcTeMbl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3anmuo o6parubie Gpyakuuu. Kommosunms
byHKIMi

I'padux GyHKIIUN. DIEeMEeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN

27

OO6nacth ornpesesieHus] 1 MHOYKECTBO
3HaueHu# Qpynkuuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK OCTOSTHCTBA

28

29

30

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKLINN Ha TPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

31

DJeMeHTapHOE UCCIICIOBAaHKE U TIOCTPOCHUE




rpaduKoB 3TUX QyHKIUN

:‘)J'IeMeHTapHOC HCCIICO0OBAHNE U ITIOCTPOCHUEC

32 .
rpaduKoB 3TUX QYyHKIUN

33 Crenens ¢ 1esbIM NI0Ka3zareneM. buaom
HeroTona

34 Crenens c 1eJIbIM TTOKa3zaresneM. bunom
Herorona

35 CrenenHnast GyHKIUS C HATYpaIbHBIM U
1eNbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas pabota: "Crenennas GyHKIuS.
E€ cpoiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaTbHON
CTEIIEHU U €r0 CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepXKalINX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
CoJIepKaliX CTEIEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENeHH U KOPHH
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS] UpPALlMOHAIBHBIX
yYpaBHEHUN
Uppanuronansupie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHHS UPPAIMOHATBHBIX

ypaBHEHU I




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HPPAIMOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
UppaMOHATILHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UppaMOHATBHBIX YPAaBHEHHHA

47 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATIbHBIX YPaBHEHHIMA

48 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UpPPaMOHATILHBIX YPaBHEHUN
CaoiicTBa u rpaduK KOpHsI N-Oi CTENEHH KaK

49 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypPaJIbHBIM
MoKa3aTesneM
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak

50 (GyHKLIMU 0OpaTHOH CTENEHU C HaTypaJlbHbIM
nokasaresieM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHs N-oii cTenenu. VppalroHaibHble
ypaBHeHHUA"

59 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBA

53 CreneHb ¢ pallMOHAJILHBIM TIOKa3aTeneM U eé
CBOMCTBA

54 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeneM U eé
CBOMCTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U




rpaduk

Hcnons3oBanue rpaduka QyHKIUN A5

56 . 1
pelIeHus ypaBHEHHMA

57 Hcnonb3oBanue rpaduka GyHKINUN A7 1
pelieHusl ypaBHEHUM

58 [loka3arenbHble ypaBHeHUs. OCHOBHbBIE 1
METO/IbI pEIICHUS TOKA3aTeIbHBIX YPaBHEHHH

59 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE 1
METO/IbI pEIICHUS TOKA3aTebHBIX YpPaBHEHHH

50 [Toka3zarenbHble ypaBHeHUs. OCHOBHBIE 1
METO/IbI pEeIlIeHUs T0KA3aTeNIbHBIX YpaBHEHHH

61 KonTtpomnpHas pabdora: "[lokazaTensHas 1

kmus. [lokasarensHele ypaBHeHUA"
yH y

62 Jlorapudm umncna. CoiicTBa jgorapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTBa iorapugpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecaTUYHBIE U HATypaJIbHBIE JTOTapH(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKeHUH, COEPIKAIINX 1
Jorapupmbl

68 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIX 1
jorapudmbl

69 [IpeoOpazoBanue BBIpaXKEHUA, COACPIKALIMX 1
sorapudmbl

70 Jlorapugmuueckas pyHKIus, € CBOUCTBA U 1

rpaduk




Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U

e rpaduk

79 Hcnonp3oBanue rpaduka QyHKINH 115
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN IS
pelieHusl ypaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl pelIeHus JTorapuPMUIECKUX
ypaBHEHU U

77 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
JorapupMHUUECKUX ypaBHEHUH

79 Kontponbhas pabota: "Jlorapudpmuueckas
¢byukuus. Jlorapupmudeckue ypaBHeHus"

80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI€HC

83 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
84 OTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,
85 OTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN 1
YHCIIOBOTO apTyMEHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI
o1 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI
92 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I
03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI
94 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN 1
95 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN 1
98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
99 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1




100

Pemienne TpUroHOMETpUYECKUX YpaBHEHUN

KoHnTtpoinbHas paborta: "Tpuronomerprudeckue

101 BBIPAKECHUS U TPUTOHOMETPUYECKUE
ypaBHEeHHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 [I0CJIeqOBaTEIbHOCTE. MeTo
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MoCJIeI0OBaTeILHOCTH. VIcTOpus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoHeuyHO yObIBaroIasi reoMeTpruIecKast
nmporpeccust

107 CyMMa OecKOHEYHO yObIBaromen
FeOMETPUUECKOMN MPOTrPECCUU

108 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

110 Hcnonb30BaHre IPOrpeccuu ISl pelIeHHst
peaIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTtponbhas padora: "[locnenoBaTeabHOCTH
U Iporpeccun”

112 HenpepriBHble GyHKIIUN 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaduKoOB

byHKIII




CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

114
OTpe3Ke

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeToa MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB

117 Meron UHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB

118 Metoa HHTEPBAJIOB IS PEIICHUS HEPAaBEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH U1 pereHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 Ornpezenenne, reOMETPUUECKUM CMBICTT
MIPOU3BOAHOMN

123 Onpenenenue, GU3NIECKUN CMbICIT
MIPOU3BOAHOMN

194 YpaBHeHUEe KacaTelIbHOU K rpaduKy
byHKIIUN

125 VYpaBHeHMEe KacaTeIbHOU K rpadpuky
byHKIIUA

126 [Ipou3sBoaHbIE IIEeMEHTAPHBIX (QYHKIUN

127 [Tpou3BoHBIE AI€MEHTAPHBIX (PYHKUINN

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,

YaCTHOTO ¥ KOMITO3UIIMH (DYHKIIUHA




[IponsBoiHas cyMMBI, IPOU3BEACHMUS,

130 . 1
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI
131 KonTtponsHas padora: "[Ipoussoanas” 1 1
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "Oyukiun"
134 HroroBast KoHTpoIbHAs paboTa
135 HroroBast KoHTpoIbHAs paboTa
136 HOBToPeHHe, 00001IeHe, CUCTEeMATH3AITIS 1
3HAHHH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrpoanneie  TIpaxtuieckue fI[Sy‘IEHPIH :)Iﬁ[()ba[;osaTeanme
padoThI padoThI pecypen
1 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKUIMH HA MOHOTOHHOCTb M 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
3 [TpumeHeHre TPOM3BOTHON K UCCIIEIOBAHHIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI
[TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO
5 (GyHKIMH HA MOHOTOHHOCTb U AKCTPEMYMBI. 1
BxoaHast KoHTposbHast paboTa
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAaHHIO 1
GbyHKINH HA MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
7 3HAYEHUS HeNpPEepbIBHOM (PyHKIMU Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
8 3HA4YeHHUs1 HeTPEephIBHOHN (PyHKIIMM Ha 1
OTpE3Ke
9 Haxoxxnenne HanOoIbIIero ¥ HANMEHBIIIETO 1
3HAa4YCHUs HeTIPEPHIBHOHN (PyHKIIMM Ha




OTpe3Ke

10

11

12

Haxoxzaenune HaubosbIIero 1 HaUMEHbILIETO
3HAYEHUS HEMPEPHIBHON (PYHKIINU HA
OTpE3Ke

Haxoxzaenue HaubobIIero 1 HAUMEHbBILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpE3Ke

Haxoxzaenne HaubombIIero 1 HAaNMEHbBILIETO
3HaYEHUS HEMPEPHIBHOM (PyHKIIMU HA
OTpe3Ke

13

[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HAWIYYIIErO PEMICHUS B TPUKIAJIHBIX
3ajauax

14

15

16

17

[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYIIEro PENICHUS B TPUKIAIHBIX
3a1auax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION UK
rpaduxkom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxom

Komnozunus GyHkiumit

18

Kowmnozunus ¢pyHkimit

19

Komnozunus GyHkiumit




I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha

20 KOOPJIUHATHOMN TUIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOIHOM"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpazHble 3NeMEHTapHBIX (QYHKIUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnuid CMBICI
WHTErpaa

97 Boruncnenue onpeien€HHOro HHTErpasa mno
dhopmyne HeroTona-Jleitonuna

08 Brruncnenue onpenenéHHOro HHTerpaa mno
dbopmyne Hetotona-Jleitoauia

29 [IpumeHneHue uHTerpana i HaX0XACHUS
IO IEH TIIIOCKUX PUTyp

30 [IpumeHneHue nHTerpana g HaX0XACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps! pereHunit quddepeHraIbHbIX
ypaBHEHUH

32 [Ipumeps! pemenuit guddepeHInaIbHbIX
ypaBHEHUU

33 MareMaTHueCKOe MOJICIIMPOBAHUE PEATTbHBIX




MIPOIIECCOB C MOMOIIBIO AU(PepeHIInaTbHBIX
ypaBHEHUU

KonTponbnas pabora: "[lepBoobpasnas u

34 |
MHTETpal

35 Tpuronomerpuveckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

43 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenue TpuroHoMeTpUYECKUX HEPABEHCTB




45

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

46 Perienue TpUroHOMETpUUECKUX HEPABEHCTB

47 Perienue TpUroHOMETpHUECKUX HEPABEHCTB
Konrtponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/Ibl PELLICHHS T0Ka3aTeIbHbIX
HEPaBEHCTB

50 OCHOBHbBIE METO/Ibl PELLICHHS TOKa3aTeIbHBIX
HEpPaBEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX
HEPaBEHCTB

59 OCHOBHbBIE METO/Ibl PELLICHHS T0Ka3aTeIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METOJIBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIBI PETICHUS
MppaIMOHAILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEeILICHUS
UppalnoHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/TbI pEIICHUS




HPPALMOHAIILHBIX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCHICHUS

00 UppanoHaTbHBIX HEPABEHCTB

61 I'padraeckne MeToabI penieHus
UppalMOHAIBHBIX YPaBHEHUN

62 I'paduueckue METObI pELICHHUS
UppalMOHABHBIX YPaBHEHHHA

63 I'paduaeckue MeToAbI penIeHus
II0KA3aTENIbHBIX YPAaBHEHUI

64 I'paduaeckue MeToAbI penIeHus
MIOKa3aTeNIbHBIX HEPABEHCTB

65 I'paduueckue METOIbI pELICHUS
JorapuMUIECKUX ypaBHEHUI

66 I'paduueckue MeTO bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI peLICHUS

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI
I'paduueckue METOIBI pEIICHUS

69 MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs

70 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71 I'paduueckue MeTOIbI pELICHUS




MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

KonrtponsHas padora: "UpparnuoHaibHeie,

72 NoKa3aTeIbHbIE U JorapudMudeckue
HepaBeHCTBa"
KowmrmiekcHbie uncna. Anredpanyeckas v

73 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOT'O YHUCIIa
KommekcHble uncna. Anrebpandeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3arucu
KOMILJIEKCHOT'O YHCIIa

75 Apudmerndeckue onepauu ¢
KOMILIEKCHBIMHU YU CJIaMHU

76 Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMHU YHCIIaMHU

77 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOP/AMHATHOH MJIOCKOCTH

78 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMILJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILJIEKCHOTO YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YHCEeT IS

81 pemeHust GU3NYECKUX U FreOMETPUIECKUX
3aja4

82 Kontponbnas padota: "KommiekcHbie




yucia"

83 HarypanbHble u 11enpie yucia

84 HarypanbHble u 1ienple yucia

85 [TpuMeHeHne TPU3HAKOB JIETUMOCTH IIEITBIX
qucen

86 [IpuMeHeHMe NPU3HAKOB IETMMOCTH LEIIbIX
qucen

87 [TpuMeHeHne TPU3HAKOB IETMMOCTH IEITBIX
yucen: HOJl u HOK

88 [TpumMeHeHne TPU3HAKOB IETMMOCTH IEITBIX
gucen: HOJl m HOK

89 [IpuMeHeHne NPU3HAKOB IETMMOCTH LIEIIbIX
YHCeN: OCTaTKU IO MO0

90 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
YHCeJl: OCTaTKU M0 MOAYJIIO
[TpuMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX

91 qrcen: anropuT™ EBKimIa [UTst pereHust
3a7a4 B IEJBIX YUCIIaxX

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHII.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUS
Cucrema 1 COBOKYITHOCTh YpaBHEHHII.

94 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIEAACTBUSA

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U




COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUU

97 OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKAa3aTeNbHBIX YpaBHEHUN

08 OcHoBHBIC MCTO/JbI pCHICHUA CUCTCM U

COBOKyrIHOCTGfI IIOKAa3aTCJIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(PMUUECKUX
YpaBHEHUU

[IpuMeHeHHe crcTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KHU3HU, UHTEPIPETaLUs OTYYEHHBIX
pE3yNIbTaToB

[IpuMeHeHHe CHCTEM K peleHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HH, HHTEPIPETALNS TTOTYICHHBIX
PE3yNIBTaToB

HpI/IMCHCHI/IC HCEPAaBCHCTB K PCIICHUIO
103 MAaTCMaTHYCCKUX 3aJa4 M 3aJa4 U3

pa3nuyHbIX 001acTeil HAyKH U peabHOM
YKU3HU, MHTEPIPETALUs IOTy4YCHHBIX




pE3yJIbTaTOB

Kontposbnas pabora: "Cuctemsl
palMOHAIBHBIX, UPPALMOHATBHBIX

104
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHHUH"

105 PanmonansHbIe ypaBHEHHS C MapaMeTpaMu

106 PannonasibHbple HEpaBEHCTBaA ¢ apaMeTpamMu

107 PanrioHanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu

108 HppatnmonansHble ypaBHEHU s, HEPABEHCTBA
C mapameTpaMu

109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudpmuueckue ypaBHEHUs, HEPAaBEHCTBA
C rmapaMeTpamMu

113 Jlorapudmuueckue cucTeMsl ¢ mapaMeTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuieckrue HepaBeHCTBA C
napameTpamu

116 TpuroHoMeTpuvecKkne CHCTEMBI C
napameTpamu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJIEeH peaTbHbIX

CUTYallUil C MOMOIIBIO YPAaBHEHUH C
napameTpamu




[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX

118
CUTYyallUii C IOMOIIBIO CUCTEM YpaBHEHUH C
napameTpamu
[TocTtpoeHue u uccnenoBaHue

119 MaTeMaTHYECKUX MOJIEIEH peaTbHbIX
CUTYyallUii C IOMOIIBIO CUCTEM YpaBHEHUH C
napameTpamu

120 KonTponbhas padora: "3anauu c
napamerpamu”

121 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHui: "YpaBHeHus"
IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALIS

122 3HaHui: "YpaBHeHus"

123 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrsa"

125 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrsa"

126 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL
3HaHui: "HepaBencrsa"

127 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

128 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL




3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL

130 - 1
3HaHui: "MHTErpan u ero npumeHeHue"
131 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHuii: "OyHkun"
132 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHuit: "Oyakun"
134 HroroBas koHTpoIbHAs paboTa 1 1
135 Hrorosas KoHTpoJIbHAsT paboTa
136 HOBTOPGHI/IG, 0000111eHIE, CHCTeMAaTH3aIUs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBI
10 KJIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHO 00pa30BaTe/IbHOI NMPOrpaMMbl CpeIHero o01ero
MPOBEPAEMOro e
pe3yJbTara
1 Uuncna 1 BEIYUCICHUS
1.1 OrniepupoBaTh NOHITHAMU: PAIIMOHATIBHOE U ICUCTBUTEIHHOE YUCIIO, OOBIKHOBEHHAS U IECATUYHAS JIpoOb, MIPOLICHTHI
1.2 BrImonaHsaTe apudMeTHIECKHe onepaliuy ¢ palMoHaIbHBIMHU U ICHCTBUTECIIBHBIMUA YUCITIAMHU
1. 3 BI)IHOJ'[HSITBV HpI/I6J'II/I)KéHHI)Ie BBIYUCIICHUS], I/ICHOJ'IBSY?[ npaBI/ma OprrﬂeHI/Iﬂ, aciarb HpI/IKI/IILKy nu OHCHKy pe3yanaTa
BBIUMCIICHU N
OHGpHpOBaTB IIOHATHUAMMU. CTCIICHDL C IICJIBIM ITOKA3aTCJICEM, CTaH)IapTHaSI (bopMa 3aIlInucu I[GﬁCTBI/ITGJ'II:HOFO qucia, KOpCHB
14 HaTypaJIbHOM CTEINEHU; UCIOIb30BaTh MOAXOIAIIYI0 (GOpMY 3alUCH JEeHCTBUTENbHBIX YHCEN JIJISl PELIeHUs PAKTUYECKUX
3a1a4 U HpGI[CTaBJ'IeHI/Ifl JaHHBIX
15 OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJBHOTO YIJIA; MCIOJb30BaTh 3alUCh MPOU3BOJIBHOIO YIJa
' yepe3 0OpaTHbIE TPUTOHOMETpUYECKUE (QYHKITUI
2 YpaBHEHHUS U HEPABEHCTBA
21 OnepupoBaTh MOHATHUSIMHU: TOXJIECTBO, YPAaBHEHHE, HEPABEHCTBO, II€J0€, PAllMOHAIBHOE, MPPALMOHAIBHOE ypaBHEHHE,
HEPaBEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHUE
2.2 BrimonHsaTe mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUHN U pelliaTh TPUTOHOMETPHUECKHUE YPaBHEHUS
2- 3 BI)IHOJ'[HSITI) npeo6pa3OBaH1/1${ OCJIbIX, paHI/IOHaUJ'IBHI)IX 158 I/IppaI_II/IOHaJ'H)HI)IX BBIpa)KeHI/Iﬁ 158 pemaTL OCHOBHBIC THUIIbI IICJIBIX,
palMOHANBHBIX U UPPALIMOHAIBHBIX YPAaBHEHUH U HEPABCHCTB
2.4 [IpuMeHsATH ypaBHEHUS W HEPABEHCTBA JUIS PEIIEHUS MaTeMaTHMUYECKUX 3a/ad M 3a]a4 U3 Pa3IMyYHBIX 00JIacTe HayKH W




pEabHOM KU3HU

MOI[eJ'II/IpOBaTI) PCAIbHBIC CUTyaluu Ha SA3BIKC aJ'Il"C6pBI, COCTABJIAATh BBIPpAKCHUA, YPAaBHCHUS, HCPABCHCTBA 110 YCIIOBUIO

25 3a[1a4u, UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHUEM arlIapara anreOpsl
3 DOyHKINUH U TpaPUKH

31 OnepupoBarh TOHATUAMU: (QYHKIHS, CIOCOObI 3amaHus (YHKIUU, OONACTh OIMpPEIeICHHs M MHOXKECTBO 3HAYCHHIA

¢bynkuuu, rpadpuk GyHKIMH, B3AUMHO 00paTHBIE (PYHKIHH

3.2 OnepupoBaTh MOHATHUSAMH: YETHOCTD U HEUETHOCTD (DYHKIIMU, HYTH (PYHKIHUU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA

3.3 Hcnonp3oBatk rpaduku QyHKIUHA U1 pelieHns ypaBHEHUN

3.4 Ctpouts u untath rpaduku JUHEHHON (YHKIINH, KBaIPaTUUYHOW (PYHKIIMHU, CTETIEHHON (YHKIIMHU C IIeJIbIM [TOKa3aTesieM

35 Hcnonp3oBatk rpaduku GyHKIUHA U MCCIIETOBAHMS IPOILIECCOB M 3aBHCUMOCTEH MPH PEIICHUH 331249 U3 APYTHX YIEOHBIX
' MIPEIMETOB U PealibHOM KU3HHU, BhIpaxaTh (popMyIamMu 3aBUCUMOCTH MEX]y BETMYMHAMHU
4 Hauana matemaTndeckoro aHanusa

4.1 OnepupoBaTh MOHATUSAMHU: ITOCIIEA0BATENLHOCTD, apu(MeTHUECKasi U reoMeTpuIecKas Iporpeccuu

42 OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YyOBbIBarolasi reoMeTpudeckas MHporpeccusi, cymma OECKOHEYHO YObIBarouieu
' TeOMETPHUYECKON MTPOTPECCU

4.3 3anaBaTh OCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCO0AMHU

4.4 Hcnonb30BaTh CBOKCTBA MOCIEA0BATEILHOCTEN U MPOTPECCUI JIJIsI PEIIEHUS PEATIbHBIX 3a7a4 NPUKIIAJHOTO XapaKkTepa
5 MHoxecTBa 1 JIOTHKA

51 OnepupoBaTh MOHIATUSIMHI: MHOKECTBO, ONIEPAIIUH HaJl MHOKECTBAMHU

5.9 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIH anmapar Ui ONUCAHUS PeabHBIX MPOLIECCOB U SBJICHHM, P peIIeHUH 3a1a4
' U3 IPYrUX y4eOHBIX MPEIMETOB

5.3 OnepupoBaTh MOHATUSAMH: ONpPEEICHHE, TEOpeMa, CIECTBHE, 10Ka3aTeNbCTBO

11 KUIIACC




Kon

IIpoBepsiemble nMpeaMeTHBbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 001ero

NPOBEPsIEMOro
o0pa3oBaHuM
pe3yJbTara
1 Hucna v BBIYUCICHUS
11 OnepupoBaTh NMOHATHUAMHU: HATypaJbHOE, LIEJI0O€ YHUCIIO; MCIOJb30BaTh MPHU3HAKM JEIMMOCTH LIEIbIX YUCEN, pa3jIokKeHHe
' YHCIa Ha MPOCThIE MHOKHUTEIH IS PELICHUS 3a1a4
1.2 OnepupoBaTh OHATUEM: CTENIEHb C PAL[MOHAIBHBIM IIOKa3aTeleM
13 OnepupoBarh NOHATUAMHU: JIOTapU(PM YKcia, JECITUUHBIE U HATypallbHbIE JJOrapu(pMbl
2 YpaBHEHUS U HEpPAaBEHCTBA
91 [TpuMeHsTH CBOKCTBA CTENEHH JUIsl PEOOpPa3OBaHMsI BHIPAKCHHUM, OTIEPUPOBATH MOHATUSAMH: TIOKAa3aTeIbHOE YpaBHEHUE H
' HEPaBEHCTBO; PEIIaTh OCHOBHBIEC TUIIBI IIOKA3aTEIbHBIX YPAaBHEHUI 1 HEPABECHCTB
59 BbimonHATe npeoOpa3zoBaHMs BBIPDAKEHHH, COAEpKAIIMX JIOrapu(Mbl; ONEpUPOBAaTh MOHATHAMU: JiorapupMuyecKoe
' ypaBHEHHME U HEPABEHCTBO; PellIaTh OCHOBHBIE THUIIbI JOTrapU(MHUUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTeHmx TpUroHOMETPUIECKUX HEPABEHCTB
94 OnepupoBaTh MOHSATHIMH: CHCTEMA JIMHEHHBIX YpaBHEHUH W €€ pelleHHe; MCIOIb30BaTh CHCTEMY JMHEWHBIX ypaBHEHUN
' JUTSL PEUICHUS IPAKTUIECKUX 3a/1a9
2.5 HaxonuTh pemeHust npocTeHImX CHCTEM U COBOKYITHOCTEN pallMOHANIbHBIX YPABHEHUI U HEPAaBEHCTB
26 MonenupoBaTh peabHbIe CHTYallud Ha S3bIKE anreOphl, COCTABISATh BHIPAKEHISI, YPAaBHEHHS, HEPABEHCTBA U CHCTEMBI 11O
' YCIIOBHIO 3a]1a4M, HCCIIEIOBATH TIOCTPOCHHBIE MOJIENN C MCIIOJIb30BAaHUEM arllapara ajareOpsl
3 OyHKIHUH U TpaduKu
OnepupoBaTh MOHATHIMU: TEPHOANYECKAs PYHKINS, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMa ()YHKITHH,
3.1 HauOoJIbIlIee U HaMMEHbIlee 3HaUeHUs! (PYHKIIUU Ha TIPOMEXYTKE; UCIIONIb30BaTh UX Ul UCCIIeAOBAaHUS (DYHKIIMH, 3aaHHOM
rpadpukom
3.9 OnepupoBaTh MOHATHIMHA: TPaQUKH MOKA3ATEIEHON, JOTAPUPMHIUECKON U TPUTOHOMETPHYECKUX (PYHKIHI; N300pakaTh X
' Ha KOOPJMHATHOW TUTOCKOCTH Y UCTIOJIb30BaTh IS PEIICHHUS YpaBHEHUH M HEPABEHCTB
3.3 N3006paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaMKM JTHUHEWHBIX YpaBHEHUIH M HCHOJIB30BATh UX JUIS PELICHUS CHUCTEMBI




JIMHEWHBIX YPAaBHEHUN

3.4 Hcnonp3oBath rpaduky GyHKIUI U1 HCCIEAOBaHUS IPOLECCOB U 3aBUCUMOCTEH U3 JPYIUX YI€OHBIX TUCHUILTUH
4 Hauana MaTemMaTH4yeckoro aHaansa

41 OnepupoBaTh NOHATHIMHU: HETIPEPbIBHAS (DYHKIIHS, TPOU3BOAHAS (PYHKIIUH; UCIIOJIIB30BAaTh T€OMETPHUECKUI U (PU3NIECKUN
' CMBICJI IPOU3BOIHOM ISl PEIICHUs 3a1a4

4.2 Haxoaute mpon3BOTHBIE 2JIEMEHTAPHBIX (DYHKIHHA, BBIYUCIISATH IPOM3BOAHBIE CYMMBI, IPOU3BEICHNUS, YACTHOTO (YHKIMN

43 Hcnonp30BaTh TpOW3BOAHYIO ISl MCCIENOBaHUS (YHKIMA HAa MOHOTOHHOCTh M OKCTPEMYMBI, IPUMEHSTH PE3yIbTaThI
' UCCIIEIOBAaHMS K TOCTPOSHUIO TpahuKoB

44 Hcronp30BaTh MPOU3BOJAHYIO Ul HAXOXJICHHS HAWIYUIIEro pEIICHHs B TPHKIAAHBIX, B TOM YHCIE COLHAJIbHO-
' YKOHOMHYECKHUX, 3a1a9axX

4.5 OmnepupoBaTh NOHATHAME: IIEPBOOOPa3HAst M MHTETPajl; IOHUMATh TE€OMETPHUECKHUNA M (PU3NYECKUI CMBICT HHTETpaa

4.6 Haxoaute mepBooOpa3Hbie 3JIeMEHTapHBIX (PYHKINH, BBIYACIATH HHTErpa o hopmyine Hetorona — JleitOuuma

47 Pemate mpukiiaHble 3a7aud, B TOM YHCIE COLMAJIbHO-PKOHOMHUYECKOIO M (U3NYECKOI0 XapakTepa, CpelCTBaMH

MATEMATHYCCKOI'O aHalIn3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Hucna v BBIYUCICHUS
Panmonanbupie yncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOM, MPOLEHTHI, OECKOHEUHbIE MEepPHOAMYECKUE ApoOH. ApHudmeTrnyeckue
11 Ollepalyu C pallMOHAJIbHBIMU YHUCIIAMH, [IPEoOpa30BaHUsl YUCIOBBIX BbIpaxKeHUH. [IpumeHenue npoOel M MPOLEHTOB AJS pelleHUs
IIPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHI U peaJIbHON KU3HU
12 HeiictButenpHbple yucna. PanuoHanbHble W HMppalMOHAIbHBIE 4yucia. ApUpMETHUYECKHE ONEepaluu € JEHCTBUTEIbHBIMH YHUCIIAMHU.
' [TpubnnxKEHHBIE BEIYUCIEHHS, TPABUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUI
13 Crenenb ¢ nenbiM nokaszarenem. CtaHnapTHas Gopma 3alUCcH JIeHCTBUTENBHOTO uncia. Vcrmonb3oBanue nmoaxoasuiet popmsl 3anucu
' JENCTBUTENBHBIX YMCEN JIUISl pELICHUs] TPAKTUUECKUX 3a]1a4 U MIPE/ICTAaBICHUSI JTaHHBIX
1.4 | Apudpmernueckuil KOpeHb HaTypaibHOH cTeneHu. JleficTBus ¢ apupMeTHIecKUMU KOPHSAMH HaTypajJbHON CTEIIEHH
1.5 CuHyC, KOCUHYC U TAaHT€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPa3OBaAHUS
2.2 [IpeobpazoBaHne TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPUUYECKHE (POPMYIIBI
2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemenne HepaBeHCTBAa. MeTo | MHTEPBAJIOB
2.4  Pemienue nenbx U ApoOHO-PAIIMOHANBHBIX YPaBHEHUH U HEPAaBEHCTB
2.5 Pemrenne nppaninoOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6  Pemienue TpUrOHOMETPHUUECKUX ypaBHEHUN
2.7 [IpumeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX 3a71a4 M 3a]1a4 U3 PAa3IMYHbIX 00J1acTell HAyKU U peabHON )KU3HU




3 OyHKIUYU U TpapUKU
3.1 dyHKU, crocoObl 3ananus Gynakiuu. ['paduk pyHkiuu. B3anmuao obpaTHbeie GyHKIIUN
3.9 OO6nacth ompezeneHus U MHOXecTBO 3HaueHUil QyHkuuu. Hymu ¢ynkumu. IlpomexyTkn 3HakonoctosHcTBa. UETHBIE W HEUETHbBIE
' GyHKIUH
3.3 Crenennast GyHKIHUS C HATYpaJIbHBIM H LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTeneHu
3.4  TpuroHoMmeTrpuyeckas OKpYy>KHOCTb, OIIPEJeIEHNE TPUTOHOMETPUUYECKUX (PYHKLMI YUCIOBOIO apryMeHTa
4 Hauana matemaTudeckoro aHaausa
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCHIEN0BaTENbHOCTEH. MOHOTOHHBIE [TOCIIE10BATEIbHOCTH
Apudmerndeckass U TeoMeTpHuecKas mporpeccuu. beckoHewHo yOwIBaromas reomerpudeckas mporpeccus. Cymma OECKOHEYHO
4.2 yObIBaroleil reomerpuueckoil nporpeccun. @opmMyiia CIOXKHBIX HPOLEHTOB. Vcronb3oBaHHE NPOrpeccCHM Ui PELICHUS peallbHbIX
3aJa4 NpUKJIaJHOrO XapakTepa
5 MHosxecTBa U JIOTHKA
51 MHoxecTBO, onepaluuu Haja MHoxecTBamu. Jluarpammel Diinepa — Benna. [IpuMeHeHHe TeOpeTHKO-MHOXKECTBEHHOTO ammapara Jyis
' OTHCaHMsI peabHBIX MPOIIECCOB U SBJICHUHN, TP PELLICHUU 33Ja4 U3 APYIUX YUeOHBIX ITPEIMETOB
5.2 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbLCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uucna u BBIYUCIECHUS
1.1 Hatypanbhsle u nenbie yncna. [Ipu3Haku JeTMMOCTH LENbIX YnCel
1.2 Crenens ¢ palMOHaIBHBIM NOKa3arenaeM. CBOKCTBA CTEIIEHH
1.3 Jlorapudm uncna. [lecAaTndHble U HATYypaJlbHbIE JOTapupMbl
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeoOpazoBanue BEIpAKEHUIA, COAECPIKAIMX JIOTAPU(MBI




2.2

[Ipeobpa3oBanue BbIpaKe€HUH, COAEpKAILUX CTEIIEHU C pAllUOHAIbHBIM [TOKa3aTeleM

2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA

2.6 CucreMbl TUHEUHBIX YpaBHEHUH. PellieHre nNpuKIagHbIX 3aJ1a4 C TOMOIIbI0 CUCTEMBI JIMHEUHBIX YPaBHEHHI

2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB

58 [IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTHYeCKHX 3a/ad U 3aJad W3 pa3jnuHbIX oOjacTeid HayKu U
' pEeabHOM KU3HU
3 @yHKIMU U TpaduKu

31 Oyukuus. [lepuonunyeckue pynkuuu. [IpoMexyTkun MOHOTOHHOCTH (YHKIIUH. MakcuMyMbl 1 MUHUMYMBI G yHKIIMU. Hanbonbiee u
' HauMEHbIlIee 3HaYeHHe (PYHKIMU HA POMEKYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaQuKu

3.3 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU

3.4 Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM

35 Wcnonb3oBanue rpa¢ukoB GyHKIUN A5 MCCIEA0BaHUS MPOLECCOB U 3aBUCHMOCTEH, KOTOpbIEe BOSHUKAIOT MPU PELICHUH 33]ad U3
' JPYTUX y4EOHBIX MPEIMETOB U peaIbHOM JKHU3HU
4 Hauvana maremMaTnyeckoro aHaamsa

41 HenpepsiBable pyHKIIMU. MeTox HHTEPBAIOB /1J1s1 pELIEHHs] HEPAaBEHCTB

4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 GU3MUECKH CMBICI TPOU3BOIHOM

4.3 [Tpou3BoaHbIE AeMeHTapHBIX QYHKINNA. DOpMYITbl HAX0XKIEHNUS TPOU3BOJHON CYyMMBI, IPOU3BEIACHUS U YACTHOTO (QYHKIUI

44 [IpumeHeHre NPOM3BOMHONW K HCCIEAOBAaHHIO (DYHKIMI Ha MOHOTOHHOCTb W O3KCTpeMyMbl. HaxokaeHue HauOOJbIIEro H
' HAaUMEHBIIETO 3HaUeHUs QYHKIIMN HAa OTPE3Ke

45 [IpumeHeHre NPOU3BOIHOM 111 HAXO0XKIEHUS HAWIIYYILIEro PeleHUs B IPUKJIAHbIX 3a/1a4ax, AJIs ONPEIesIEHUsI CKOPOCTH TIpoliecca,

3a/1aHHOTO (POPMYIION WK TpaPUKOM
4.6 [TepBooOpazHas. Tabauma nepBooOpa3HbIX
4.7 WuTterpain, ero reomerpuyeckuii u pu3ndeckuii cMpici. Beruncinenue uarerpana no ¢popmysie Hetorona — JleiiGnuna




IHPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSA

Kon
NpoBePsSIEMOro
TpedoOBaHUs

IIpoBepsiemble TPeOOBAHHUSI K NPEAMETHBIM pe3yJibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI
CpeIHero ooumero odpa3oBaHust

Bnanenne meromaMu 0Kas3aTeNbCTB, aNTOPUTMAMK pEIICHUS 3agad; yMeHHe (OpMyIMpoBaTh W ONEPUPOBATH
HNOHATUAMM: OIIPENEICHUE, aKCHOMa, TEOpEMa, CIIEJCTBUE, CBONCTBO, IPU3HAK, NOKA3aTEIbCTBO, PAaBHOCHJIbHbBIE
(GOpMyYITHPOBKH; PUMEHSITh UX; YMEHHE (OPMYIUPOBAaTH OOPATHOE M MPOTUBOIIOIOKHOE YTBEpPKICHHUE, MPUBOJUTH
IPUMEpPbl M KOHTPIPUMEPHI, HCIOIb30BaTh METOJ MAaTeMAaTUYECKOM WHAYKLIHH; TNPOBOAUTH J1OKA3aTEIbHbIE
paccyXJIeHHsl IIpU PEIICHUM 3a/ad, OLCHUBATH JIOTMYECKYIO IPAaBUJIBHOCTh PACCYKICHHUW;, YMEHHE OIEPHUpPOBATH
MNOHSTUSAMM: MHOYKECTBO, IIOJMHOYKECTBO, OIEPAlMM HAJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIN amnmapar Ui ONMCAHUS PEajbHBIX MPOLECCOB U ABJICHUM W NPHU PEIICHHUH 33]a4, B TOM YHUCIE U3
Jpyrux y4eOHBIX MpEJIMETOB; YMEHHME OINepUpoBaTh MOHATHAMU: rpad, CBA3HBIA rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBATH Ipadbl pa3iMuHbIMH CIOCOOAaMHU; MCIIONB30BaTh rpadbl NMpU peLICHUU

3aaad

YMenue OIICPHUPOBATH IMOHATHAMHU: HATYPAJIBbHOC YHUCIIO, LCJIOC 4YUCIIO, CTCICHL C MCJIBbIM IIOKA3aTCJICM, KOPCHb
HaTypaJIBHOfI CTCIICHU, CTCIICHb C pallMOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHD C JleﬁCTBI/ITCHBHI)IM IIOKa3aTecyieM, J'IOFapI/I(i)M
qucia, CHHYC, KOCHHYC HW TaHI'CHC IIPOU3BOJIbBHOIO 4YHCJI4, OCTATOK IO MOAYJI0, pallMOHAJIbHOC YHCIIO,
HppauOHAJIbHOC YHCJIIO, MHOXECTBAa HATYPAJIbHBIX, MHCJIBIX, PallUuOHAJIbHBIX, )ICP'ICTBHTeHBHLIX YuCCl; YMCHHC
HCIIOJIB30BATh IIPU3HAKU AOCIIMMOCTH, HaUMEHBIINH O6H_IPII>'I JACIHUTCIIb M HAWMMCHBIICC 0611166 KpaTHOC, aJIrOpUTM
EBKJ’II/I)]a Inpru peIICHHUMU 3aJad; 3HAKOMCTBO C pa3JIWYHbBIMU TO3HUOHWOHHBIMHM CHCTEMAaMH CUYHCICHUA; YMCHUC

BBINOJIHATH BBIYMCIICHHUE 3HAUCHHUH U MpeoOpa3oBaHMsl BBHIPAKEHUN CO CTENEHSIMH U JIorapuMaMu, MpeoOpa3oBaHUs




JIPOOHO-PAllMOHATIBHBIX BBIPAKEHWH; yYMEHHUE ONEpHpPOBATh MOHATHSMU: IIOCIENOBATEIbHOCT, apH(MeTnyecKas
nporpeccusi, reoOMeTpudecKas mporpeccus, 6eCKOHeUYHO yObIBaroIasi reoMeTpuyecKast MpOrpeccus; yMEHUE 33/1aBaTh
II0CJIEI0BATENIBHOCTH, B TOM 4YHCJIE C IOMOLIBIO PEKYppPEHTHBIX (OpMys; yMEHHE ONEepUpPOBATH MOHATHIMU:
KOMILJIEKCHOE YHCIIO, CONMPSHKEHHBIE KOMILJICKCHBIE YHCIa, MOJYJb M apryMEHT KOMIUIEKCHOTO 4yucia, opma 3amucu
KOMIUIEKCHBIX ~ 4HMcel (reoMeTpuueckas, TpPUTOHOMETpHuYeckass M  anreOpauyeckas); yMeTb IPOM3BOJIUTH
apudMeTHUecKue EeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU; PUBOAUTH IMPUMEPHI UCIOIb30BAHUS KOMIUIEKCHBIX YHCET;

OIICPHUPOBATD INOHATUAMU: MaTpuUIlla 2X2u 3><3, OIIPCACIINTCIIb MAaTPUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue OIICPHUPOBATDH IIOHATHUAMMU: palnOHAJIbHBIC, HppaliOHAJIbHBIC, IIOKAa3aTCJIBbHBIC, CTCIICHHBIC,
JIOFapI/I(l)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYCCKUEC YPABHCHUA U HCPABCHCTBA, UX CUCTECMbBI; YMCHHUEC OIICPUPOBATH ITOHATUAMU:
TOXICCTBO, TOXICCTBCHHOC Hpeo6pa3013aHI/Ie, YpaBHCHHE, HCPABCHCTBO, CHUCTEMa ypaBHeHI/Iﬁ H HCPABCHCTB,
PAaBHOCHUJIBHOCTDb ypaBHeHI/H\/JI, HCPABCHCTB U CUCTCM; YMCHUC PCIIATh YPABHCHUS, HCPABCHCTBA U CUCTEMBI C ITOMOIIBIO
Ppa3InYHBIX HpI/IéMOB; pelmiaTtb YpaBHCHUA, HCPABCHCTBA W CHUCTEMbI C TIapaMETpOM; IIPUMCHATbL YpPABHCHMH,
HEPABCHCTBA, UX CUCTCMBI Ui PCHICHUA MAaTCMAaTHYCCKUX 3a/lad U 3aaa4 U3 pa3JInIHbIX obOnacrei HAayKHU U peanLHoﬁ

JKHN3HHU

YMeHue onepupoBaTh HOHATHUAMM: (GYHKIHSA, YETHOCTh (PYHKIUH, MEPUOJUYHOCTh (DYHKIMM, OTPaHUYEHHOCTb
(GyHKIIMM, MOHOTOHHOCTb (DYHKIUH, SKCTpEMyM (QYHKIMM, HauOoJiblliee M HAaUMEHblee 3HaYyeHUs (DYHKUHUHU Ha
IPOMEXYTKe, HelpepblBHAas (YHKIMSA, aCUMOTOTHI Ipaduka (yHKLIWHU, MEepBas U BTOpas NPOM3BOAHAS (DYHKIUH,
reOMEeTpPUUECKUN U (PU3NUECKUl CMBICI MTPOU3BOJIHOM, epBOOOpa3Hasi, ONpPEaeIEHHbII UHTETPall; YMEHHE HaXOJIUTh
aCHMIITOTHI Tpaduka (YHKINU; YMEHUE BBIYUCIATH MPOU3BOJHBIE CYyMMBI, IPOU3BEACHHS, YACTHOTO M KOMITO3UIIUU
GyHKIMI, HAXOIUTh ypaBHEHUE KacaTesbHON K rpaduKy (QYyHKIUHU; YMEHHE HaXOIUTh MPOU3BOIHBIE dJIEMEHTAPHBIX
(GyHKLUH; yMEHUE UCTIOIb30BATh MPOU3BOAHYIO JJISl UCCIIEAOBaHUs (QYHKIMNA, HAXOAUTh HAaHOOJBIINE U HAUMEHbIIINE
3HaYeHUs] QYHKIHM; CTPOUTh IpadUKM MHOTOWIEHOB C HCIIOJB30BAaHUEM allapaTa MaTeMaTH4YeCKOro aHalu3a;

MNPUMCHATH IMPOU3BOAHYIO JII HAXOXIACHHUA HAWJIYUIICTO PCIICHHA B MNPHUKIAAHBIX, B TOM YHCIIC COLMUAJIBHO-




OKOHOMHNYCCKHUX H (1)I/I3I/ILIGCKI/IX 3agadax; HaxXoJUTh ILIOoIIaau U 00BEMBI (bnryp C IOMOLIBIO HMHTErpaia; IMMpuBOJUTH

IPUMEPbI MATEMAaTHYECKOTO MOAETHPOBAHHUS C TIOMOIIBIO MU PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBarh MOHATHSAMU: Tpaduk GyHKIUH, oOpaTHas (GYHKUMSA, KOMIIO3UIMS (YHKIMHA, JWHEHHAs
GyHKIMS, KBagpaTHyHas (QYHKIHS, panuoHaNbHas (QYHKIHS, CTeeHHas (QYHKIHS, TPUTOHOMETpHYecKne (yHKINH,
oOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIMH, TTOKa3aTeNIbHas U Jiorapudmudeckas GyHKINN; YMEHHE CTPOUTH rpaduku
U3y4YCHHBIX (YHKIHH, BBITOJIHATH IMpeoOpa3oBaHusl rpagukoB (yHKIUI, MCHOIB30BaTh TpadUKU IS U3ydCHUS
IPOLIECCOB M 3aBMCUMOCTEH, NPH PEIICHHUU 3aJa4 M3 JIPYTruX yd4eOHBIX NPEIMETOB M 3a/a4 W3 PEalbHOW KM3HH;
BBIpaXKaTh (POPMYJIaMU 3aBUCHMOCTH MEX/y BEIMYMHAMU; MCIIOIb30BaTh CBOWCTBA U TpaduKu (QYHKIMN ISl peIICHUS
ypaBHEHMIA, HEPABEHCTB M 3aJad C MapaMeTpaMH; M300pakaTh Ha KOOPIUHATHOW IUIOCKOCTH MHOXKECTBA PELICHUN

ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBbIE 337a4l PA3HbIX TUIIOB (B TOM YHMCIIE Ha MPOLEHTHI, A0JIM U YacTH, Ha JIBUXKEHUE, paboTy,
CTOMMOCTb TOBapOB M YCIYI, HAJIOTH, 3aJauyd M3 O0JIaCTH YNpPABJIEHUS JIMYHBIMU M CEMEHHBIMHU (PMHAHCAMH);
COCTAaBJIATh BBIPAKEHUS, YPABHEHHs, HEPABEHCTBA M MX CHCTEMBl IO YCJIOBHMIO 3aJa4M, MCCIEN0BATh IOJYYEHHOE
pelleHre M OLIEHUBATh MPaBJONOAOOHOCTh pE3yJbTAaTOB; YMEHHME MOJEINPOBAaTh peajbHblE CUTYallUM Ha S3bIKE
MaTEMaTUKH; COCTABIATh BBIPAXKCHMSI, YPABHEHMsI, HEPABEHCTBA M MX CUCTEMBI IO YCJIOBMIO 3aJaydd, MCCIIENOBATh

MOCTPOEHHBIE MOJIENIN C MCTIOIb30BAaHUEM allllapara ainredpbl, HHTEPIPETUPOBAThH MOTYUYEHHBIN pe3yIbTaT

YMeHue onepupoBarh MOHATHSAMH: CpelHee apu(MeTHyecKoe, MeIuaHa, HauOosblllee W HauMEHbIIEe 3HA4YeHUs,
pa3smax, JUCIepCHs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHE U3BJIeKaTh, HMHTEPIPETUPOBATH
uH(pOpMallMIo, TPEJICTaBICHHYI0 B TaliuIax, Ha Jauarpammax, rpadukax, OTPa’Kalollyl0 CBOWCTBA pealbHBIX
IPOILIECCOB U SBJICHUM; MPEACTaBIATh HHPOPMALMIO C MOMOIIBIO TaOJIUIl U AUArpaMM; HUCCIIEAOBAaTh CTAaTUCTUYECKHE
JaHHbIE, B TOM 4YHCJIE C MPUMEHEHHEM IrpauuecKux METOJO0B U DJIEKTPOHHBIX CPEICTB; TpaduyecKd HCCIeI0BaTh

COBMCCTHBIC Ha6JIIO,[[eHI/I}I C IMOMOUIBIO JUarpaMm pacCC€ruBaHUSA U JIMHEHOM perpeccuun

YMeHne omnepupoBaTh MOHATHUSMHU: CIyYaWHBIH OMBIT U CIy4ailHOE COOBITHE, BEPOATHOCTh CIIYYallHOTO COOBITHS;




YMEHHE BBIYHCIATH BEPOATHOCTH C HCIIOJIb30BAaHHEM TI'paUUECKUX METOJO0B; HMPUMEHATh (POPMYNBI CIOXKEHHS U
YMHOXXEHUSI BEPOSITHOCTEH, (OpMYITy NOJHOW BeposTHOCTH, (opmyny bepHymnu, xomOuMHATOpHBIE (AKTHI U
(GOopMyIIBI; OLIEHMBATh BEPOSTHOCTH PEANBHBIX COOBITHIA; YMEHHE OIEpPHUpOBAaTh MOHATHSIMH: CIydaifHas BeTUYMHA,
pacnpesielieHle BEpOSTHOCTEH, MaTeMaTH4ecKoe OXHUIAHUE, AUCIEpPCUs U CTaHJapTHOE OTKJIOHEHHUE CIIydalHOMN
BEJINYMHBI, (QYHKIIUH PACTIpesieNIeHHs W TUNIOTHOCTH PaBHOMEPHOTO, IIOKA3aTeIbHOTO 1 HOPMAJILHOTO PacHpe/ieIeHuil;
YMEHHUE HMCIIOJIb30BaTh CBOWCTBA M3YUYCHHBIX PaclpeieleHui s PeUIeHUs 3a/a4; 3HAKOMCTBO C MOHATUSMH: 3aKOH
OOJIBIINX YHCEN, METO/BI BHIOOPOYHBIX MCCICJOBAHHI; YMEHHE NMPUBOIUTH MTPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIIMX
Yrces B MPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSIX; YMEHUE ONEPUPOBATH MOHATHIMHU: COUYETAHUE, IIEPECTAaHOBKA, YUCIIO
COYETaHMH, YNCIIO TIEPECTAaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHITh KOMOWHATOPHBIE (haKThl M PACCYKIACHUS IS
pemieHust 3ajad; OICHWBATh BEPOSTHOCTH pPEATbHBIX COOBITHH; COCTABISATH BEPOSTHOCTHYIO MOJIENb |

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yibTar

YMeHue onepupoBaTh MOHATUAMU: TOUKA, MPsIMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJIA, TIOCKUN
YroJI, ABYTPAHHBIN YroJyi, TPEXTPAHHBINA YroJ, CKPEIIMBAKOIIMECS MPSIMbIE, MApAIIEIbHOCTh U MEPIEHAUKYISIPHOCTD
NPSAMBIX U IIJIOCKOCTEW, YroJl MEXIY MNPSAMBIMH, YIOJl MEXIAY NPSAMOW M IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH,
paccTosiHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHHE MEXKIY MNPSAMBIMHU, PACCTOSHUE MEXAY IUIOCKOCTSMH; YMEHHE
UCIIONIb30BaTh TMPHU PEIICHUU 3a/ad U3ydyeHHbIe (aKThl U TEOpeMbl IUIAHUMETPUM;, YMEHHUE OIICHHBATh pPa3Mepbl
00BEKTOB OKPYXKAIOIIETO MUPA; CTPOUTH MATEMAaTUYECKHE MOJIETTH C MIOMOIIBI0 T€OMETPUUECKUX TTOHITHI U BEJIMYKH,

peliaTh CBA3aHHBIC C HUMH MMPAKTUYCCKHUEC 3a/1a1n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAb (GUTYPBI, 00BEM (UTypbl, MHOTOTPAHHUK, MPAaBIWIBHBIH MHOTOIPAaHHUK,
CceueHrWe MHOTIOrpaHHMKa, KyO, Mmapajienenunes, npu3Ma, nupamuja, Gurypa u moBepXHOCTh BpAIICHHUS, IMIMHAD,
KOHYC, 1ap, cdepa, MiIomags cepsl, IIOMAAb MOBEPXHOCTH MUPAMUJbI, IPU3MBI, KOHYCa, [IMIUHIPA, 00BEM KyOa,
MNPSIMOYTOJIBHOTO Tapajuiesienunena, MUpaMubl, NMPU3MbI, LWIMHApPA, KOHYyca, IIapa, pa3BEPTKa MOBEPXHOCTH,

CCUCHUSA KOHYCA U NUJIIMHAPA, MapaJUICIIbHBIC OCU WJIM OCHOBAHHWIO, CCUHCHUC IIapad, IVIOCKOCTh, KaCarollasacs C(pepbl,




HWIMH]Ipa, KOHYCa; YMEHHE CTPOUTh CEYeHHE MHOTOIpaHHUKA, U300paXkaTh MHOTOTPaHHUKH, (GUTYPBI U TTOBEPXHOCTH
BpallleHUsl, MX CEYEHHUs, B TOM UHUCJIE C IOMOIIBIO D3JIEKTPOHHBIX CPEICTB; YMEHHUE IIPUMEHATh CBOWCTBA
reOMEeTPUUECKUX (UTYpP, CAMOCTOSATENBHO (HOPMYIHPOBATh OIMpPEIEICHHs] U3ydaeMbIX (UTYp, BBIABUIATh THIIOTE3bI O
CBOWCTBAaX M TMpPHU3HAKAX TI'ECOMETPUYECKUX (Uryp, OOOCHOBBIBaTH WJIM ONPOBEpPraTh HX; yMEHHE IPOBOAMTH

KJ'IaCCI/I(bI/IKaI_[I/IIO (1)I/Il"yp 110 pa3JIMYHbIM IIPU3HAKaM, BBIIOJIHATD H€O6XOI[I/IMBIC AOIIOJIHHUTECIIBbHBIC ITIOCTPOCHUSA

11
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VY MeHue onepupoBaTh MOHATUSMU: ABH)KEHHE B IIPOCTPAHCTBE, MapajlIeIbHbIN IEPEHOC, CHMMETPHSI Ha INIOCKOCTH U B
IIPOCTPAHCTBE, IIOBOPOT, Mpeodpa3zoBaHue MOA00US, MOJO0HBIE (PUTYpBI; YMEHHE paclo3HaBaTh paBHbIE U MOJI00HbBIE
(Gurypsl, B TOM 4Hcie B IPUPOJIE, UICKYCCTBE, apXUTEKTYPE; UCIOIb30BaTh FEOMETPHUUECKUE OTHOLIEHUS [IPU PELLICHUN
3a/1a4; HaXOJUTh TI'€OMETPUYECKUE BEIMYMHBI (IJIMHA, Yroj, IUIOMaab, OOBEM) IpU pEUIeHUM 3a7ad U3 APYTUX
y4eOHBIX NPEIMETOB U U3 PeajbHOM KU3HHU; yMEHUE BBIYMCIATh T€OMETPUUECKUE BEJIMYMHBI (JUIMHA, YT, IUIOMAAb,
06’I)éM, IJ1omaab HOBerHOCTI/I), HCIIOJIb3YysS U3Yy4YCHHBIC q)OpMy.]II)I U MCTOJbI, B TOM YMCJIC: IUIOIIAZb IMOBECPXHOCTHU
IMpaMuIbl, TPU3MBI, KOHYCa, IIHJIMHIPA, IUIOMAAb cepbl; 00bEM Kyba, IpsSMOYroJIbHOro napauienenunena, MMpaMuibl,
MIPU3MBI, HWIMH/PA, KOHYCA, 11apa; YMEHHE HaXOAUTh OTHOLIEHHE 00BbEMOB MOAOOHBIX HUTYD

YMeHne ONCpHUPOBATH MOHATUAMU: MPAMOYIOJIbHad CUCTEMA KOOPAHWHAT, BCKTOP, KOOPAWHATHEI TOYKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOPOB, NPOM3BEIECHHE BEKTOpa Ha 4YHCIO, pPa3JIoOKEHHE BEKTOpa Mo 0a3ucy, CKaIspHOE
IIPOU3BE/IEHNE, BEKTOPHOE TPOU3BEIEHUE, YIroJd MEXKIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U

KOOp,[[I/IHaTHHﬁ MCTOI IJIsl pCHICHUA TCOMETPUICCKUX 3a/laq U 3aav APYTIrux y‘Ie6HBIX npeaAMeToOB
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YMenue BLI6I/IpaTB HOIIXO,[[HH_II/II\/'I MCTOL JIA PCIICHHA 3aaavyd, NOHUMAHUC 3HAYUMOCTU MATCMATUKH B HU3YUCHUH
MNPpUPOAHBIX H O6I].[€CTB€HHI)IX IIpOLECCOB U HBHeHHﬁ; YMCHHE PACIIO3HABATH INPOSABIICHHUEC 3aKOHOB MATCMATHKH B
HCKYCCTBC, YMCHUC HNPUBOAWUTL HNPHUMEPBI MATCMATHUYCCKUX OTKpBITI/Iﬁ pOCCI/II\/'ICKOI\/'I n MHpOBOfI MaTeMaTU4eCKOi

HayKu




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna u BIYUCIECHUSA
11 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YHCET
1.2 PanmonaneHeie yncia. OOBIKHOBEHHBIC U ACCATUYHBIC APOOH, IPOIICHTHI, OECKOHEYHBIE IIEPUOIUICCKUE IPOOH
1.3 Apudmerndeckuii KOpeHb HATYpaIbHOH cTeneHu. JefdcTBrs ¢ apuMETHUECKUMH KOPHIMHU HATYPAIbHOW CTETICHN
14 Crenenb ¢ 1enpiM rnokasareneM. CTeneHb ¢ palluOHaIbHBIM NoKa3areneM. CBoICTBa cTeneHu
15 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTAHT€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTApUPMBI
17 JeiicTBuTenpHble unciaa. Apu@MeTHYecKHe OIepaluu C JeHCTBUTENbHBIMU unciaamu. [IpuOmmkEHHbIE BBIYMCICHUS, MpaBHIIa
' OKpYTJICHUs, IPUKUIKA U OLIEHKA pe3yIbTaTa BEIYUCICHUH
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenblie u 1poOGHO-paiOHANbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [ToxazarenbHbIe U TOTapUPMUUECKHE YpaBHEHUS
2.5 [{enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 HppannoHanbHble HEpaBEeHCTBA




2.7

[Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HEpaBeHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA i HCPABEHCTB

210 VYpaBHeHus, HEPABEHCTBA M CHCTEMBI C IIApAMETPaMH

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl
3 OyHKIMH U TpaduKu

31 Oyuknus, cnocoObl 3amanus ¢GyHkuuu. ['paduk (ynkuumu. B3aumHo oOpatHbie ¢QyHkuuu. YETHbIE M HEYETHBIE (DYHKIIHH.
' [Tepuonuueckue GyHKIUU

39 OO6nacte ompeneneHUs U MHOXKeCTBO 3HadeHUM ¢yHkuuu. Hymu ¢ynkumu. IIpoMexyTku 3HaKomocTosHCTBa. [IpomexyTku
' MOHOTOHHOCTH (PyHKIIMHU. MakCUMyMbl U MUHUMYMbI GyHKIMU. Hanbonbliee n HauMeHbllee 3HaueHUe (PyHKIUN Ha TPOMEKYTKE

3.3 CrenenHas GyHKLHUS C HATYpaJbHBIM U LIeNbIM 1oKa3aTeneM. E€ cBoiicTa u rpaduk. CoiicTBa u rpaduk KOpHs N-0i cTeneHu

3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [TokazarenpHas u norapudmuueckas pyHKINH, UX CBOICTBA U rpadUKu

3.6 Touku paspsiBa. AcuMnToTsl rpadukoB pyHKuuid. CBOMCTBA (QYHKIINM, HEPEPHIBHBIX HA OTPE3KE

3.7 ITociieoBaTeIbHOCTH, CIIOCOOB! 3aJaHMS IIOCIIEI0BATEILHOCTEN

3.8 Apudmerndeckas 1 reoMeTpuIeckas mporpeccu. @opMmyIna CII0KHBIX TPOIIEHTOB
4 Hayana maTemaruueckoro aHanmsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe FMeMEHTAPHBIX (DYHKIHI

42 [IpumMeHeHre MPOU3BOJHOM K MCCIEAOBAHHUIO (PYHKIMA Ha MOHOTOHHOCTH M OJKCTpeMyMmbl. HaxoxaeHue HauOosbLIero u
' HaMMEHBIIIET0 3HAaYeHUs! (PYHKIIUN Ha OTpE3Ke

4.3 [lepBooOpasnas. Murerpan
5 MHoOXecTBa U JIOTuKa




5.1

MHoOXxecTBO, ornepanuu HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna

5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunaropuka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMbI€ U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHaTs! 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET buotuunorexka LHOK
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