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IHHOACHUTEJBHASA 3AIINCKA

Y4eOHsIif Kypc «Anredpa v Hadajia MaTeMaTHYECKOTO aHAIIM3ay SBJSIETCS] OJHUM U3 HanboJiee 3HAYUMBIX B IpOrpaMMe
cpenHero oduiero o0pa3oBaHusl, MOCKOJBKY, C OJHOW CTOPOHBI, OH 00ECIeYMBACT MHCTPYMEHTAJIbHYIO 0a3y IS U3y4YECHHUS
BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JpPYrol CTOpPOHBI, (OPMHUpPYET JOTMYECKOEe U aOCTPAKTHOE MBIIUICHUE
oOyuJaromuxcsi Ha ypoBHE, HEOOXOIMMOM I OCBOSHUSI MH(POPMATHKH, OOLIECTBO3SHAHMSI, HICTOPHH, CIIOBECHOCTH U APYTUX
JUCLUIUIMH. B paMKax JaHHOro y4yeOHOro Kypca oOy4aronuiuecs: OBJIaJeBalOT YHUBEPCAIBHBIM A3bIKOM COBPEMEHHON HAayKH,
KoTopasi GopMyJIMpYET CBOU JOCTHKEHHUS B MAaTEMAaTUYECKOM (popme.

VY4eOHblli Kypc aireOpbl M Hadal MaTEMaTHYECKOTO aHajin3a 3aKjaJblBa€T OCHOBY [JISl YCIICIIHOTO OBJIAJICHUS
3aKOHaMHU (PU3UKH, XUMUHU, OUOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJCHIIUN Pa3BUTHUS YKOHOMHUKHU U OOIECTBEHHOW YKU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJb30BaTh UX IS
JanbHeiero oopa3oBaHus U B MOBCEJHEBHOM XU3HHU. B TO ke Bpems oBjiajeHHe aOCTPAKTHBIMU U JIOTUYECKH CTPOTMMHU
KOHCTPYKIIUSIMU aJIreOpbl U MaTeMaTHYECKOTO aHajlu3a pPa3BUBAET YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
HMCTUHHOCTD, JI0Ka3bIBaTh YTBEPKACHHUS C MOMOIIBI0 MHIYKIIMU U PACCYXAaTh NEAYKTUBHO, MCIOJIL30BaTh 00OOIICHUE U
KOHKPETHU3aI1I0, a0CTPparupoBaHUe U aHAJIOTHUIO, POPMHUPYET KPEATUBHOE U KPUTUUECKOE MBIILICHHUE.

B xozxe u3ydenust yueOHoro Kypca «Anredpa u Hauaja MaTEMaTUYECKOr0 aHaM3a» 00yYaroUIuecs MOJIy4aroT HOBBIM
ONBIT PELICHHS] TPUKIAIHBIX 3aJad, CaMOCTOSTEIHOIO0 MOCTPOCHUS MATEMATHYECKUX MOJEJIEH pealbHbIX CHUTYaIlUH,
MHTEPIPETALNY MTOTYYECHHBIX PELICHUM, 3HAKOMATCS C IPUMEPAMH MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE, HAYKE U
HCKYCCTBE, C BBIJAIOIINMUCA MATEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VY4eOnblil Kypc 00JaaeT 3HAYUTEIbHBIM BOCIIUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIM peanu3yeTcsi Kak 4epe3 yueOHbIi
Martepuall, CriocoOCTBYIOMUM (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U yepe3 cneluduKy yueOHOU JesTeIbHOCTH,
TpeOyromel MPOJIODKUTEILHON KOHIIEHTPAIIMM BHUMAHUS, CaMOCTOATEIbHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a
ITOJIyYEHHBIA Pe3yJIbTar.

B ocnoBe meronuku o0yuyeHus aiareOpe M HayajlaM MaTeMaTHYECKOTO aHad3a JICKHUT JEeATeIbHOCTHBIM MPUHIUI
o0yueHus.



B crpyktype yueOHoro kypca «Anrebpa © Hayala MaTeMaTHMYECKOTO aHAJIM3a» BbIIETCHBI CIEAYIOIIUE
coJiepKaTeNbHO-MEeTOANYecKre TUHUM: «Yucna u BbrauciaeHus», «OyHKuuu u rpadukm», «YpaBHEHUS U HEPABEHCTBAY,
«Hauvana maremartndeckoro asanusa», «MHoOecTBa M JIOTHKa». Bce OCHOBHBIE CONEPKATEIBHO-METOAUYECKUE JIMHUU
M3y4aroTcsa Ha NPOTSHKEHUU JIBYX JIET 0OY4YEHMsI HAa YPOBHE CPEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSSA JPYT
Apyra ¥ IOCTENEHHO HACBIIAsACh HOBBIMM TE€MaMH M pazfenamu. JlaHHbIM y4eOHBIM Kypc SBISETCS WHTETPATUBHBIM,
MOCKOJIbKY 00BeANHSIET B ce0e coiepKaHne HeCKOJIbKUX MAaTEeMaTUYECKUX JAUCHUIUIMH, TAKUX KakK anredpa, TPUTOHOMETpHS,
MaTeMaTUYECKU aHallu3, TEOPHUs MHOXKECTB, MaTemaTuueckas joruka u apyrue. Ilo mepe Toro kak oOydaroniuecs
OBJIAJIEBAIOT BCE O0JIee LIMPOKUM MaTEMaTHYECKUM alapaToM, y HUX IOCIEA0BaTeNbHO (POPMUPYETCS U COBEPIIEHCTBYETCS
YMEHHE CTPOUTh MAaTEMaTHUUECKYIO0 MOJIENb PeajJbHONW CUTYallul, IPUMEHATh 3HAHUS, [TOJIyY€HHbIE IPU U3yUYEHUU Y4eOHOTO
Kypca, JUIsl PElIeHUs CaMOCTOSTENbHO C(HOPMYJIMPOBAHHOM MaTeMaTHYECKOW 3aJaud, a 3aT€éM HHTEPHpPETHUPOBATH CBOM
OTBET.

CopepxarenpHo-MeTOIMYECKas: TUHUS «Yucnaa U BBIYMCIIEHUS» 3aBepuiaeT (OPMUPOBAHNE HABBIKOB MCIOJIb30BAaHUS
JIEUCTBUTENBHBIX YKCEN, KOTOPOE OBLJIO HA4aTO Ha ypOBHE OCHOBHOTrO oO1Iero oopasosanusa. Ha ypoBHe cpeanero ooiero
oOpa3oBaHMsl 0c000€ BHUMaHUE yAenseTcs (OPMUPOBAHMIO HABBIKOB PAllMOHAJIBHBIX BBIYMCIICHUH, BKJIIOYAIOIIUX B CEOs
UCIIOJIb30BAaHUE DPA3IUYHBIX (OPM 3aMHMCH YUCIA, YMEHUE JeNaTh MPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE BBIUMCICHUS,
OLICHMBATh YHCIIOBBIE BBIPAKEHHUS, pabOTaTh ¢ MAaTeMAaTUYECKMMH KOHCTaHTaMHU. 3HAKOMbIe OOyYarouuMcs MHOXECTBA
HaTypaJbHbIX, LEJIbIX, PALMOHAJIBHBIX M JEHCTBUTEIBHBIX YHCEN JIONOJHSAKOTCS MHOYKECTBOM KOMIUIEKCHBIX 4Hcel. B
KaXIOM U3 3THX MHOKECTB PacCMaTpUBAIOTCS CBOMCTBEHHBIE €My cHEelU(pUYECKHe 3a7aul U ONepalMu: JIeJICHHE HALETo,
OMEpUPOBAHUE OCTATKAMU HA MHOXKECTBE LEJBIX YHCEN, 0OCOObIE CBOMCTBA PALMOHAJIBHBIX W HPPALMOHAJIBHBIX YHUCEN,
apu(pMeTHYEeCKre OIepanuu, a TaKKe HW3BJICYEHUE KOpPHA HATypalbHOM CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEI.
brnaronapss mociienoBaTeNbHOMY pPACIIMPEHUIO Kpyra HMCHOJIb3YEMbIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTAMHM HX
NPUMEHEHHUS JUIsl peLIeHUs] pa3InyHbIX 3a7a4 (popMHUpYyeTCs MPEeACTaBIEHUE O €IMHCTBE MaTEMaTHUKU KaK HAyKH U €€ poJid B
MOCTPOCHUHU MOJIEJIeH pealbHOTO MHPA, IIUPOKO UCIOIB3YIOTCS 00001IEHIEe U KOHKPETH3AIU .

JIuaus «YpaBHEHUS U HEPABEHCTBA» pPEAM3YETCS Ha MPOTSHKEHUM BCEro OOy4YeHHUs Ha YpOBHE CPEIHEro OOILero
o0Opa3oBaHusl, MOCKOJIBKY B Kaka0M paszjiene [IporpamMmbl mpeaycMOTpeHO pelieHrue COOTBETCTBYIOIIUX 3a/1ad. B pesynbrare
oOydaroluecs: OBJAJECBAIOT PA3IUYHBIMM METOJAMU pEIIEHUS PalUOHAIBHBIX, HPPALUOHANBHBIX, [OKAa3aTeNbHBIX,



norapu(MUUECKHX U TPUTOHOMETPUYECKUX YPaBHEHUN, HEPABEHCTB M CHUCTEM, a TaK)Ke 3a/1ad, COJACPKAIIUX MMapaMeTphl.
[Toy4yeHHBIE YMEHHUS MIUPOKO HCIOIB3YIOTCS MPU WCCICAOBAHWHM (PYHKIIUH C TOMOIIBIO TMPOU3BOIHOMN, MPU PEIICHUH
NPUKJIAJAHBIX 33/1a4 M 337a4 HAa HAXOXKJICHHE HAaWOOJIbIIMX U HAUMEHbIIWX 3HaueHui QyHkiuu. [laHHas conepskaTelibHas
JUHUS BKIIOYaeT B cebs Takke (OpMUpOBaHME YMEHHUH BBIMONHATH pacdy€rel 1Mo QopMynaMm, mpeoOdpa3zoBaHuUs
pallMOHANIBHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TAKXKE BBIPAKEHUN, COAEPKAIIUX CTEICHU U
norapudMbl. baarogapst u3ydeHHni0 anreOpandeckoro MaTepuaia MPOUCXOANT NalbHEHIee pa3BUTHE aJTOPUTMUIECKOTO U
a0CTPaKTHOTO MBINIJICHUSI 00y4aromuxcs, (HOPMUPYIOTCS HABBIKH NETYKTUBHBIX PACCYXIACHUHN, PaOOThI C CHMBOJIHHBIMH
dbopmamu, MpeACTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHUJEC PABEHCTB W HEPABEHCTB. AureOpa mpeasaraet
3¢ (PeKTUBHBIE UHCTPYMEHTHI JJIS PEIICHUS] TPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aja4, HAIJISIIHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToandeckast TuHug «DyHKuu U rpaduKu» TECHO MEPEIIeTaeTCsl ¢ APYTrUMU JIMHUSMUA y4eOHOTO
Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 3aJa€T IOCJIENO0BATEIbHOCTh HM3Yy4Y€HUs Marepuana. l3ydeHue CTeneHHOu,
MOKa3aTeIbHOU, JTOrapu(MUYECKON U TPUTOHOMETPUUECKUX (DYHKIIMM, UX CBOWCTB M T'paHUKOB, HCMHOJIb30BaHUE (YHKIIUN
JUTSL pelIeHus 3a7a4 U3 JAPYTUX y4eOHBIX MPEIMETOB U PEAIbHON KU3HU TECHO CBSI3aHO KaK C MAaTEeMaTHUYECKUM aHAIH30M,
TaK U C PEIICHUEM YpaBHEHUH U HepaBeHCTB. [Ipu 3ToM O0bIIIOE BHUMAHUE yaeNIsIeTcs (JOPMUPOBAHUIO YMEHUS BbIPAXKaTh
dhopMysiaMu 3aBUCHMOCTH MEXIY Pa3IMYHbIMU BEJIMYMHAMH, UCCJIEAOBATh MOJYYEHHbIC (DYHKIMU, CTPOUTH UX TpadUKU.
Marepuan 3Toi coaepkKaTeIbHON JIMHUY HALICJIEH HA PA3BUTHE YMEHUW U HABBIKOB, ITO3BOJISIOIIMX BbIPAXKATh 3aBUCUMOCTH
MEXy BEIMYMHAMH B pPa3au4HON ¢opMe: aHaTUTHYECKOM, Tpaduueckoir u cioBecHOW. Ero msydyeHue crnocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTU K OO0OIIEHUIO M KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxartenbHas JuHUST «Hauana MaTreMaTH4YeCKOro aHajan3a» IMO3BOJISIET CYIIECTBEHHO pacCUIMPUTh KPYr Kak
MaTeMaTUYECKUX, TaK U MPUKIATHBIX 3a/1ay, JOCTYIHBIX OOYyYarOIUMCS, TaK KaK y HUX TMOSBIISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKy CIOKHBIX (PYHKIIHH, ONIPEACNATh UX HAUOOJBIITNE M HAMMEHBIIINE 3HAYCHUS, BEIUUCISATH TI0MAIN GUTYP U O0BEMBI
TeJl, HAaXOJUTh CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas coaepkaTelbHasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MMOCTPOCHUSI MaTEMaTUUYECKUX MOJIeNIC peajlbHbIX CUTYyaIlui, MO3BOJISIET HAXOJAUTh HAWJIyUlllee PElIeHUE B MPUKIIAIHBIX, B
TOM YHCJI€ COLMAIbHO-DKOHOMUYECKHMX, 3ajadaX. 3HAKOMCTBO C OCHOBAaMHM MaTEMAaTHMYECKOIO aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (OPMATBHO-JIOTMYECKOTO M KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh



MPOSIBJICHUS] 3aKOHOB MAaT€MaTUKU B HAayKe, TEXHHKE M MCKyccTBe. OOydaroluecs: y3HaIOT O BBIJAIOLIMXCSA pe3yJbTaTax,
MOJIyYEHHBIX B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK HAyKH, U 00 WX aBTOpax.

CopepxarenpHo-MeTOIMYECKast JIMHUSA «MHOXKECTBa M JIOTMKa» BKJIIOYAET B CE0s AJIEMEHThl TEOPHUM MHOXKECTB U
MaTeEMaTUYECKOM JIOTUKU. TeopeTUKO-MHOKECTBEHHBIE MPEACTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJBbHOM MaTeMaTHKU U
npeyaraloT Haubosee YHUBEPCATbHBIN SI3bIK, 00bETUHSIIOMINN BCE Pa3/Ieibl MATEMAaTHKU U €€ MPUIIOKEHHM, OHU CBSI3bIBAIOT
pa3Hble MaTeMaTHYeCKHe IUCHUIUIMHBI M WX TPUJIOKEHUs B eauHoe Ienoe. [loaToMy BakHO AaTh BO3MOXKHOCTH
oOyuaronemMycss TOHMMAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHONW MaTeMaTHKA M HCMIOJIb30BaTh €ro Ul
BBIPQXKEHUSI CBOUX MbICIEH. [[pyrMM BakKHBIM NPU3HAKOM MATEMAaTUKU KaK HAyKH CIEAyeT IpPHU3HAThb CBOWCTBEHHYIO €if
CTPOTOCTh OOOCHOBAaHUM M CIIEJJOBAHUE ONPEJCIEHHBIM MpPaBUIaM MOCTPOEHUS JOKA3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEMaTHYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS OOYYarOMIMXCs, MO3BOSET UM CTPOUTH CBOU
paccyXJIeHHs Ha OCHOBE JIOTUYECKUX MPaBUII, (GOPMHUPYET HABBIKA KPUTHUECKOTO MBIIUICHHUS.

B yuebHoM kypce «Aurebpa M Hadajga MaTEMaTHUYECKOIO AaHaIU3a» MPHUCYTCTBYIOT OCHOBBI MaTe€MaTHYECKOIO
MOJIETTUPOBAHUS, KOTOPbIE MPU3BAHBI CIOCOOCTBOBATH (DOPMHPOBAHUIO HABBIKOB IOCTPOEHUS MOJIENIEH PEeaNIbHBIX CUTYallUH,
HCCIIEIOBaHMs ATUX MOJEJEH ¢ MOMOIIBIO amnrapaTta airedpbl 1 MaTeMaTHUYECKOI0 aHajdu3a, UHTEPIpEeTalMi MOJyYEHHBIX
pe3ynbTaToB. Takue 3amaHus BIUIETEHBI B KaXKIbIM W3 pa3/ielioB MPOrpaMMbl, TTOCKOJIBKY BECh MaTepuai yueOHOro Kypca
IIMPOKO HCTONB3YETCsA ISl pelleHus] NMPUKIAAHBIX 3adad. [Ipu perieHnn peanbHbIX MPAKTHYECKHX 3a/ad 00ydaroniuecs
pa3BUBAIOT HAOJIOJATEIIBHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh aHAJIOTHIO,
00001aTh ¥ KOHKPETU3UPOBATHh TpoOsiemy. [lesTeapbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a1a4
OpraHMU3yeTCs B TIpOIecce U3yUeHHs BCEX TeM Y4eOHOTO Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOTO aHaTnu3ay.

Ha u3ydenune yue6HOTO Kypca «Anredpa u Hadaia MaTeMaTHUeCKOTro aHanu3ay oTBoautcs 272 daca: B 10 kimacce — 136
4acoB (4 yaca B HEZEIIO), B 11 KJ1acce — 136 4acoB (4 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Yucya 1 BbIYHCICHUSA

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.

JleiicTBuTENnbHBIC YnCa. PalonanbHble U UppallMOHANBHBIE Yicia. ApuQMETHYECKUE ONEpallii C IeHCTBUTEIbHBIMU
yuciaamMu. MoJlysib 1€MCTBUTENBHOTO YUCHIA U €ro cBoicTBa. [IpnbmKEHHbIE BEIYMCICHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA
Y OLICHKA PE3yJIbTaTa BBIYUCIICHHUM.

Crenenp ¢ uenbIM nokasareneMm. bunom Hprotona. Mcnonb3oBanue noaxonsied (GOpMbl 3alucu JEHCTBUTEIBHBIX
YUCeJl I PEIICHHs IPAKTUYECKUX 3a]1a4 U IPEACTABICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ paOHAJIbHBIM ITOKA3aTENIEM U €€ CBOMCTBA, CTEIIEHb C JICMCTBUTEIIBHBIM II0KA3aTENEM.

Jlorapugm ymncna. CoiicTBa orapudma. /leciTuunble U HaTypalbHbIE JIOTapU(PMBI.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCJIOBOIO ApryMEHTAa. ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC YHUCJIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpEHb ypaBHEHHUs. PaBHOCWIIbHBIE ypaBHEHMSI U
ypaBHEHUA-CleACTBUA. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHbBIE METO/IbI PEIIECHUS LEIbIX U JIPOOHO-pAllMOHAJIbHBIX YPAaBHEHUH W HEPAaBEHCTB. MHOrO4YjeHbl OT OJHOM
nepemMeHHoi. JleneHrne MHOTOWIEHa Ha MHOTOWIEeH ¢ ocTaTkoM. Teopema besy. MHOrousneHs! ¢ neabMi Ko3(QPuuueHTaMu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHHM, COJIEPIKALINX CTEICHU U KOPHHU.

WppauroHaneHbie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPaBHEHUM.

ITokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHBIX YPABHECHUM.



[IpeoOpa3oBanue BbIpaXeHH, COAEPIKALIUX JTOTapU(PMBI.

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

OcHoBHble TpuroHomerpuueckue ¢Gopmynbsl. [IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX BbIpakeHUM. Pemienue
TPUTOHOMETPUYECKUX YPABHEHU.

Pemenue cucrem NMHENHBIX ypaBHEHUH. MaTpuia cUCTEMbI JUHEHHBIX ypaBHEHUN. OnpenennuTens MaTpulbl 2X2, ero
TF€OMETPUYECKUA CMBICI W CBOWMCTBA, BBIYHMCIECHUE €r0 3HAYEHUS, NMPUMEHEHHE OIPEACIIUTENS ISl PEIICHHS CUCTEMBI
JVHEWHBIX ypaBHEHMU. PemeHue mnNpuknamgHelX 3amad C MOMOIIBID CHUCTEMBI JIMHEWHBIX ypaBHeHMM. lccnenoBanue
OCTPOEHHOW MOJIENH € ITOMOIIBIO MATPHUI] U OIIPENEIIUTENCH.

ITocTpoeHrne MaTEMaTUYECKUX MOJENEW pealbHOW CUTyallMM C TMOMOLIBIO yYpPaBHEHUM W HepaBeHCTB. [IpuMeHeHue
YpaBHEHUH U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a]a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTEN HAYKH U peabHOM KU3HU.

DOyHKUMU U TpaGUuKH

OyHKIUsA, cnocoObl 3ananug (GyHkuuu. B3aumuo oOpatnbie QyHkiuu. Kommnosurus dyakuui. ['paduk QyHKImm.
OnemeHTapHbIe MpeoOpa3oBanus rpaduKoB PYHKITUH.

OO6mnacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHu# ¢yHkuuu. Hynu pynkuuu. [IpomexxyTku 3HakonoctossHCTBa. YETHBIE U
HeuéTHele (QyHKuuu. [lepmoamnueckue ¢yHkuuu. IIpoMexyTKM MOHOTOHHOCTH (YHKIMH. MakCHMyMbl U MHHHMYMBI
¢bynkunn. Hanbomnblllee 1 HauMeHblee 3Ha4yeHus: PyHKIMY Ha IPOMEXKYTKE.

JIuneliHas, KBaJpaTUYHas U IpOOHO-TMHENHA QyHKUIMU. DIEeMEHTapHOE UCCIIEOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U 1IeJBbIM Toka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0i
CTENEHU KaK (PyHKIMU OOpaTHOM CTENEHH C HaTypaJIbHBIM MTOKA3aTEIEM.

[Toka3zaTenbHass W norapupmuueckas QyHKIMHM, UX cBoilcTBa M rpaduku. Mcnons3oBanue rpaduxoB QyHKIMI s
pEeLIEHNs YPAaBHEHU.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJICIICHHE TPUTOHOMETPUUYECKUX (PYHKIIMI YMCIOBOTO apryMeHTa.

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

Havana mareMaTH4ecKoro aHajausa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCIe0BaTeIbHOCTEH. MeTol MaTeMaTHYecKo UHAYKIIMA. MOHOTOHHBIE U
OrpaHUYEHHbIE TIOCIEN0BATENbHOCTH. MIcTOpHs BOBHUKHOBEHUSI MAaTEMaTHYECKOTO aHalIu3a KaK aHaln3a 0ECKOHEYHO MaJbIX.



ApudmeTrnueckas U reomeTpuyeckas nporpeccuu. beckoneuHo yObIBaromasi reomeTrpuyeckas nporpeccus. Cymma
O0eckOoHEYHO YOBIBAaIOIIe TreoMeTpuueckor mnporpeccuu. JIMHEWHBIN M SKCMOHEHIMANbHBIA pocT. Yucno e. dopmyna
CJIOKHBIX IIPOLIEHTOB. Vcrionb30BaHME IPOrpeccru sl PELIEHUS PEabHbIX 33]1a4 IPUKIIAJHOTO XapakTepa.

HenpepoiBable pyHKIIMM U ux cBoicTBa. Touku paspeiBa. AcuMnroThl rpadukoB ¢yHkuuid. CBoilcTBa (DyHKIIMIA
HENPEPBIBHBIX Ha OTpe3ke. MeToa MHTEpBANOB ISl pPelIeHUs] HepaBeHCTB. lIpuMeHeHue CBOMCTB HENMPEPBIBHBIX (YHKITHIA
JUISl PELLICHUS 3a/1a4.

[lepBas u BTOpas mpousBojHbIE (QyHKIMH. OmnpenencHUe, T€OMETPUUECKUN M (U3NYECKHUI CMBICI MPOU3BOIHOM.
VYpaBHeHuUe KacaTenbHON K TpaduKy QyHKIIUU.

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

MHoKecTBa M JIOTHMKA

MHOK€eCTBO, Omnepanuy HaJl MHOKECTBAMU M MX CBoMcTBa. Jlmarpammsl OJunepa—Benna. [IpuMmeneHnne teopeTuko-
MHOKECTBEHHOT'O anmapara JUisl OMHMCAaHUs pealbHbIX IPOLECCOB M SBJICHUM, MpU pEHIeHUH 33had U3 APYTUX y4eOHBIX
IIPEAMETOB.

Omnpenenenue, TeOpema, CBOMCTBO MaTEMaTHUECKOI0 OOBEKTA, CIEACTBHE, JOKA3aTENIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS.

11 KITACC

Yucna v BBIYUCICHUSA

Harypaneubie u menbie yucna. [IpumMeHeHHEe NMPU3HAKOB MEIMMOCTH IENBIX YUCEN, HAMOOJBIINN OOIIUNA JeTUTENb
(mamee — HOJl) u naumensiee obmiee kparnoe (nanee — HOK), octaTkoB mo momysto, anroputMa EBkiuaa aiis perieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommiexkcuble uuncna. AnreOpavdeckas ¢ TpUTOHOMETpuUueckass (OpMBI  3amucHM  KOMIUIEKCHOTO — YHCIA.
Apudmerrnyeckue onepanyu ¢ KOMIUIEKCHBIMU YuciamMu. M300pakeHre KOMIUIEKCHBIX YUCEeN Ha KOOPAMHATHOM TMJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i CTENEHH W3 KOMIUIEKCHOTO 4ucia. [IpumMeHeHue KOMIUIEKCHBIX YHCEN I PELICHHS
(UBUYECKUX W TEOMETPUUECKHX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA



Cucrema ¥ COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBbI-CIEACTBUS. PaBHOCHIIbHBIE
HEpPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUYECKUX YpPABHEHUH C TOMOIIBIO TPUTOHOMETPUUECKOW OKpYXKHOCTH. Perienue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEUIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEIICHHS] CUCTEM W COBOKYIHOCTEH pPallMOHAIBHBIX, HPPAlMOHANbHBIX, NOKA3aTEJbHBIX H
norapu(pMUUECKUX YpaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMH.

[IpuMeHeHre ypaBHEHHI, CUCTEM M HEPABEHCTB K PEHICHUIO MAaTEMaTUYECKUX 3aJa4 U 3a]a4 U3 pa3JInyHbIX o0JacTeu
HAayKH U pEAIbHOW KU3HU, MHTEPIIPETALNS OJYYEHHBIX PE3YyJIbTATOB.

DOyHKUUM U TpaduKku

I'paduk komnozunuu ¢pyHkiuil. ['eomerpuueckrue oOpa3bl ypaBHEHUN U HEPABEHCTB HA KOOPIUHATHON MJIOCKOCTH.

Tpuronomerpudeckue QyHKIHMH, UX CBONCTBA U TPAPUKH.

['padprueckue MeTo bl pelieHusl ypaBHEHHU U HepaBeHCTB. [ paduueckue MeTo bl peleHus 3a/1a4 ¢ napaMeTpaMu.

Hcnonbs3oBanne rpa@ukoB (YHKUMI [Js UCCIENOBAaHUS TMPOIECCOB M 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MpPH
pEIIeHNH 3aj1a4 U3 JPYTUX Y4EOHbIX MMPEIMETOB U peabHOM KU3HH.

Hauyajna MmaTeMaTH4eCKOro aHajan3a

[IpuMeHeHre TPOU3BOIHOM K MCCIIEOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHnne HanOobIiero
Y HAUMEHBIIEro 3HAaYeHUI HENPEPBbIBHON (DYHKIIMK HA OTPE3KE.

[Iprumenenne TPOU3BOMHOM JUIsl HAXOXKIACHHS HAWIYUYLIEro pElIeHHs B NPHUKIAAHBIX 3aj1adax, I ONpPENcIICHUS
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyIIoi uin rpaduKkoM.

[TepBooOpasHasi, OCHOBHOE CBOWMCTBO TmepBooOpasHbiX. IlepBooOpaszHbie »dnemeHTapHbIX ¢yHKIUA. [IpaBuna
HaXO0JEHUS IEPBOOOPA3HBIX.

Nurterpan. ['eomeTpudeckuil cMbIca HUHTerpajia. Beruuciienwe ompeaenéHHOro uHTerpaiga mno dopmyne HproToHa-
Jleitbnwma.



[Ipumenenue uHTErpaia AJig HaX0XKACHUA TUIOHIAIed TUIOCKUX QUTyp U 00BEMOB Fr€OMETPUUECKUX TEll.
[Ipumepsl pemienuit nudQepeHuanbHbBIX ypaBHEHUH. MareMaTH4ecKoe MOJICIMPOBAHHE pPEalIbHbIX MPOIECCOB C
HOMOIIbIO T depeHnanbHbIX YpaBHEHUH.

[UDTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA  YUYEBHOI'O  KYPCA  «AJITEBPA M HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIM VYPOBEHL) HA YPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHUIA

JINYHOCTHBIE PE3YJIBTATDI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUM OOYYaAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHMCKOIO
o0111ecTBa, MPEICTABICHUE O MATEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUN, MPOILEAYP
rpaXJIaHCKOro oOI1ecTBa (BBIOOPHI, OMPOCHI U JPYyroe), YMEHUE B3aUMOJICMCTBOBATH C COLMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAILIEMY POCCUHCKOU
MaTeMaTUKH, [ICHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM POCCUUCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTEMaTUYECKOM IIKOJIbI,
MCIIOJI30BAaHUE ATUX JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHHWE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, cHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITHYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUN HAYKHU U JAESTEIbHOCTbIO YU€HOT0, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsI ACTETUKY MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1a4, PEIICHUH,
paccyXaeHu, BOCIPUUMUYUBOCTh K MATEMATUYECKUM aCIIeKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;



5) pu3uyecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHATH MaTEMaTWYECKHE 3HAHUS B WHTEpeEcax 3J0pOBOr0 W 0Oe30MmacHoro obpasa
’KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO (3/I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA,
peryisipHas (Qu3nyeckas aKTHBHOCTH), (M3MUECKOE COBEPIICHCTBOBAHHE TMPU 3aHATUSX CIOPTUBHO-03J0POBUTEIHHON
TEeSTETbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHWE IIEHHOCTH TPYAOTIOOWS, WHTEpPEC K pa3nuuHbIM cdepam TpodheccHoHaTHLHOM
JESTEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ NPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayuien
npodeccu W peaan30BbIBATh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHWIO HAa MPOTSHKCHWHM BCEW JKW3HHM, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEIICHHH
MPaKTUYECKUX 3a]1ad MAaTeMaTHIECKOW HAIMPaBICHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpbl, NMOHMMAHUE BIUSHUA COIMATBHO-DKOHOMHYECKHX IIPOILIECCOB Ha
COCTOSIHUE TIPUPOJIHON U COLMAIBHOM CpejIbl, 0OCO3HAHUE TJIO0ATLHOTO XapaKTepa dKOJOTUYECKUX MPoOIeM, OpUEHTAIUS Ha
MPUMEHEHNE MAaTeMaTHYCCKUX 3HAHWM ISl PEIICHHs 3a/1ad B 00JIACTH OKpYXKaloel Cpeibl, TUITAHUPOBAHUE TIOCTYIKOB M
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH JIT OKPYIKAIOIICH CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MIPaKTUKH, TOHUMAaHKE MaTEMaTHICCKON HAyKH KakK c(hephbl 4eTOBEUECKOMN ACATEIHPHOCTH, ITANOB €€ Pa3BUTH U 3HAYNMOCTH
JUTSI Pa3BUTHS ITUBUJIM3AIMK, OBJIAJICHUE S3bIKOM MAaTEMAaTHKH W MATEMaTHYCCKON KYJIbTYypOH Kak CpPEICTBOM ITO3HAHMSI
MHpa, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO U UCCIIEI0BATEIBCKYIO IEATSILHOCTh MHANBUAYATHLHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornueckue aAecTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKKM MATEMATHYECKUX OOBEKTOB, MOHATUH, OTHOIICHUNA MEXITY
HNOHATUSAMU, GOPMYIUPOBATH ONpPENEICHUsI TOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJAcCU(DUKAIIMU, OCHOBAHUS
IU1s1 000OIIEHUS U CPABHEHUSI, KPUTEPHUH MPOBOJAMMOTO aHAIIN34,

BOCIIPUHUMATh, (OPMYIHPOBATh W TPEOOPA30BBIBATh CYXKICHUS: YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CAMHUYHBIC,
YacTHBIE U 00III1E, YCIOBHBIE;

BBISIBIISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTHUBOpEUHUsi B (pakTax, NAHHBIX, HAOIIOACHUSX U
YTBEPKJICHUAX, TIpeJIaraTb KPUTEPUH ISl BHISBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX U WHAYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKITIOUSHHM
10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIEHO JOKA3aTeILCTBA MATEMATHUECKUX YTBEPKICHNUN (TIPSIMBIE U OT IIPOTUBHOTO), BEICTPAUBATh
apryMEHTAIUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBOJIBI;

BBIOMpATh CHOCO0 pelieHus ydeOHOM 3amauu (CpaBHHUBATh HECKOJIHKO BApHUAHTOB PEIEHUs, BHIOMpaTh Hauboiiee
MTOIXO/ISIIIIANA ¢ YIETOM CaMOCTOSITEITEHO BBIICJICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUSL:

HCITOJTB30BaTh BOIPOCH KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IMO3HAHUS, (OPMYIUPOBATH BOMPOCHI, (PUKCHPYIOIIHEC
MpOTUBOpEYHE, MPOOIEMy, YCTAaHABIMBATh HCKOMOE U JaHHOE, (DOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO,
MHEHUE;

MPOBOJIUTH CaMOCTOSITCIIBHO CIUIAHUPOBAHHBINA JKCIIEPUMEHT, WCCIICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYeCKOr0 0OBEKTa, SIBJICHUS, TPOIECCa, BRISBICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBICHUSIMHU, IPOIECCAMU;

CaMOCTOSTENLHO (POpMyTHUpOBaTH 0OOOIICHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIIEI0OBAHMS,
OIICHUBATH JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTATOB, BEIBOJOB M 00OOIICHUH;



MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIABUTATH IMPEANOJIONKEHUS O €ro Pa3BUTHU B HOBBIX
YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH Je(UIUTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha BOMPOC U JIJISl PEILICHUS 3a/1a4K;

BBIOMPATh MHMOPMAIINIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIM3UPOBATH, CACTEMATU3UPOBATh U MHTEPIIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABICHHUS,

CTPYKTYPHPOBATh HHPOPMAITHIO, MMPEICTABIATE €€ B PA3IMIHBIX (opMax, HILTIOCTPUPOBATH TPadUIeCKu;

OILICHUBATh HAAEKHOCTh HH(OPMAIIUU TIO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE 1eiCTBUS

OoO1enue:

BOCIIPMHUMATh U (DOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSAMHU M HEIISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIpaXKaTh CBOIO TOYKY 3pCHHS B YCTHBIX W IHCBMEHHBIX TEKCTax, JaBaTh IIOSCHEHHUS IO XOJy peUIeHUs 3aJadu,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YIIbTAT;

B X0J1¢ 00CYXICHUS 3a71aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI, POOJIEMBI, pEIIacMOU 3a7a4H, BRICKA3bIBATh
WJIey, HaIlleJIeHHbIE Ha IIOMCK peIIeHUs, COMOCTAaBIATh CBOM CYXXJICHHUS C CYXISCHUSIMH JPYTMX YYaCTHUKOB JUAJIOra,
0OHApYXUBaTh PA3ININE U CXOJICTBO MO3UIIHN, B KOPPEKTHOH hopme HOopMYyIHMpOBaTh pa3HOTJIACHs, CBOU BO3PAKCHUS;

MIPEACTABIATh PE3YNbTAThl PENICHUS 3a7add, SKCIEPUMEHTA, WCCIICAOBAaHMS, MPOEKTa, CaMOCTOATEIHLHO BBHIOMPATH
dbopmaT BBICTYIUICHHS C YIETOM 3a/1a4 MPE3SHTANN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eiiCTBUS
Camoopranusanus:
COCTaBJIATh IUIaH, AJTOPUTM PEILICHUS 3aJlaud, BBIOMpATh CHNOCOO pelIeHUs C YYETOM HMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOPMAIIHH.
CaMOKOHTPOJIb, SJMOUMOHAJIbHBII HHTEJJIEKT:



BJIa/IETh HAaBBIKAMU MIO3HABATENIbHOM pe(hIeKCUU KaK OCO3HAHMSI COBEPILIAEMBIX AEUCTBUN U MBICITUTENIbHBIX IPOIECCOB,
UX pe3ylbTaToB, BIAJETh CIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJS MpoIlecca M pe3ysbTara pelieHusT MaTeMaTH4eCcKOn
3a/lauu;

OPEeNBUAETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEIICHUH 33/1a4d, BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA
OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAWJACHHBIX OIIHUOOK, BHISIBICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIH M YCJIOBHUSAM, OOBSCHATH NPUUYMHBI JOCTHKEHHSI WA HEJOCTH)KECHHUS
pPE3yNbTATOB JIEATEIbHOCTH, HAXOAUTh OLUMOKY, 1aBATh OLIEHKY PUOOPETEHHOMY ONBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHUMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBHUAYyaJIbHOM pabOTHI MPHU PEIICHUU YYEOHBIX 3ajad,
MPUHUMATh LEJIb COBMECTHOM JIESITEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0 COBMECTHON paOOThI, paclpeaesaTh BUIbI padoT,
JOTOBAapUBATHCA, 00CYKAATh MPOLECC U PE3yIbTaT padoThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX popMax paboTel (00CYykIeHUs,, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIEC), BHITIOIHSTh
CBOIO YacTh paOOThl U KOOPIUHUPOBATH CBOU JACHCTBUS C APYTMMH YJIEHAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIA/Ia B
001U IPOYKT MO KPUTEPHUIM, CHOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy o0yuenus B 10 kiacce oOydaromuiics MOMyYUT CAEAYIOIIME MTPEAMETHBIE PE3yJIbTaThl M0 OTACIBHBIM TEMam
paboueii mporpaMMbl y4eOHOTO Kypca «Anredpa v Hauyajla MaTeMaTHYeCKOrO aHaJIN3a:

Yucuaa 1 BbIYUCICHHUA:

CBOOOZIHO ONEpUPOBATH MOHATUSMU: palMOHAIBHOE 4YHCIIO, OECKOHEYHas NepuoanyYecKas JIpoOb, MPOLEHTHI,
MPPALMOHATIBHOE YKCII0, MHOKECTBA PALIMOHATIBHBIX U AEHCTBUTENBHBIX YHCEI, MOYJIb IEUCTBUTEIBHOIO YUCIA;

MPUMEHSATH JPOOU M MPOLEHTHI JIJIs1 peIeHUs MPUKIAIHBIX 33]1a4 U3 PA3JIMYHbIX OTpaciieid 3HaHUI U peabHOU KU3HU;

MPUMEHSTh MPUOIMKEHHbIE BHIYUCIICHUS, IPABUJIa OKPYTIICHUS, MIPUKUAKY U OLICHKY pe3yJibTaTa BHIYMCICHUH;

CcBOOOZIHO ONEpUPOBATHh TOHATHEM: CTENEHb C IIeJIIM IOKAa3aTeNleM, MCIOJb30BaTh MOAXOAIIYI0 (opMy 3allucu
JNEHUCTBUTEIBHBIX YUCEIT JUIsl pELIECHUS TPAKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX;



cBOOOIHO ONEPUPOBATH MOHATHUEM: apU(PMETUUECKUN KOPEHb HATYpPaJIbHOM CTETEHU;

CcBOOO/IHO OTNIEPUPOBATH MOHATHUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: JOrapu(M YKCIia, IeCATUUHBIE U HaTypajIbHbIE JIOrapu(MBI;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCIOBOTO apIyMEHTa;

OIEPUPOBATH NOHATHUAMU: APKCUHYC, APKKOCHHYC U ApKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOIHO OMEPUPOBATH MOHATUSMU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC YPABHEHUSA M ypaBHEHUS -
CJIEJICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3IMYHbIE METOJIbl PELICHUS PAllMOHANbHBIX U JAPOOHO-pAllMOHAIBHBIX YPaBHEHHUH, NMPUMEHSITh METO[
WHTEPBAJIOB JIJIs1 PELIEHNS HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUAMH: MHOTOWIEH OT OJIHOM MEPEMEHHON, MHOTOWIEH C LEIbIMH KOA(p(UIIHMEHTAMH,
KOPHH MHOTOWIECHA, IPUMEHATh ACJICHUE MHOIOYJIEHa Ha MHOIOYIEH C OCTaTKoM, TeopeMy besdy m teopemy Buera s
pelLIeHns 3a1ay;

CBOOOJIHO ONEpUPOBATH MOHATUSAMHU: CUCTEMA JIMHEWHBIX YpaBHEHUN, MaTpULA, ONPEACIUTEIb MATPULBl 2 X 2 U €ro
F€OMETPUYECKUIM CMBICH, HCHOJb30BATh CBOMCTBA OIpEeAenauTens 2 X 2 Uil BBIYMCIECHUS €ro 3HAYEHHWs, NPUMEHSATH
ONPENEIIUTENN JJIsl PEIIECHUSI CUCTEMBI JIMHEWHBIX YPABHEHMM, MOJEINPOBATh PEAJbHBIE CUTYallUH C IOMOILIBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUMH, HCCIEN0BATH IIOCTPOCHHBIE MOJEIM C IOMOLIBIO MATpUL] U OIpEAEIUTEIeH, UHTEPIPETUPOBATDH
MOJIyYEHHBIA PE3yJIbTAaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMU AJi IPeoOpa30BaAHMS BhIPAXKEHUM;

BBITIOJIHATH MPE00OPa30BAHMS UUCTIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENEHU C PAllMOHATIBHBIM ITOKa3aTeleM;

MCIIOJIb30BaTh CBOMCTBA JorapuMoB il MpeoOpa3oBaHUs JIOrapU(PMUUECKUX BBIPAKEHUN;

cBOOOIHO ONEpUPOBATh MOHATUSMU: UPPALIMOHAIbHBIE, TIOKa3aTeNIbHbIE U JorapuMUUYECKUe YpaBHEHUS, HAXOUTh UX
pEeLIEHNs C IOMOIIBIO PABHOCUJIBHBIX MEPEXOJ0B HUIIN OCYLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSITH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIIBI AJi TPe0oOpa30BaHUS TPUTOHOMETPUUYECKUX BBIPAKEHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE, NPUMEHSATh HEOOXOJIUMble (OPMYIbl AJis
peLIeHNs OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPABHEHUN;



MOJIETTUPOBATh PEATbHBIE CUTYAIlMH Ha S3bIKE aJreOpbl, COCTABIATH BHIPAXKEHUS, ypaBHEHUS, HEPABEHCTBA 1O YCIOBUIO
3aJ1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJICNN C UCTIOJIb30BAaHUEM arlrapaTa aareopsl.

DOyHKUUM U Tpaduku:

CBOOOJHO ONEpUpOBaTh MOHATHUAMH: (GYHKIUSA, CHOCOOBI 3aMaHus (YHKIHMH, B3aUMHO OOpaTHbIE (DYHKIIUH,
KOMMO3UIMS PYHKIHHA, TpaduK QYHKIINH, BBIOIHITH dJIeMEHTapHbIEe IPpeoOpazoBanus rpaduKkoB QyHKIUH;

CcBOOOJHO OIEpPUPOBATh MOHATUSAMU: OOJACTh OMpPENEICHHS W MHOXKECTBO 3HAUYCHUN (YHKIUHU, HYIU (QYHKIIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBATh TOHATHUSAMU: UYETHBIE W HEYETHBIC (QYHKIUH, TEPUOANYECKUE (DYHKIIUU, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, MAaKCUMyMbl M MHUHUMYMbl (DYHKIIMHM, HauOoJblllee W HauMeEHbllee 3HaueHue (QyHKIMUA Ha
MIPOMEKYTKE;

cBOOOHO ONEpPUPOBATH MOHATUSAMU: CTETICHHAs (DYHKIMS C HATYpadbHBIM U IEJBIM TOKa3aTelneM, rpaduK CTEIeHHON
GyHKIMM C HAaTypaJlbHBIM M IEJbIM TOKaszaresieM, rpaduk KOpHS N-0il cTernmeHu Kak (PyHKIMM OOpaTHON CTENEeHU C
HaTypaJIbHBIM TOKa3aTeeM;

OMepUpOBaTh TOHATUSMU: JIMHEWHAs, KBaJpaTHUHas W JPOOHO-IMHEWHass (YHKUUU, BBITIOJHITH 3JIEMEHTAPHOE
WCCJIEIOBAaHNE U TOCTPOCHUE X TPa(UKOB;

CBOOOZHO OMEpHpOBaTh MOHATHAMH: IOKa3aTenbHas M Jjorapudmuyeckas (QyHKIMH, UX CBOMCTBAa W TpaduKy,
MCIIOJIb30BaTh UX TpaduKH JIJIsl pEIIeHUs YPaBHEHUH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMHU: TPUTOHOMETPUUYECKASE OKPYKHOCTb, ONPE/IEIICHNE TPUTOHOMETPUUECKUX QYHKIUI
YHICIIOBOTO apTyMEHTA;

UCTIONIb30BaTh Tpaduku (QyHKUMN [JIs1 UCCIIEOBAHMS MPOIECCOB M 3aBHUCHUMOCTEH TpU peIIeHWH 3afad U3 APYTUx
y4eOHBIX MPEAMETOB U PEATbHON KU3HU, BBIPAXKATh (HOPMYyJIaMH 3aBUCIMOCTH MEXy BETUUHHAMU;

Hauyana mareMaTH4ecKOro aHaju3a:

CBOOOJTHO OIEPUPOBATH TOHATHIAMH: apudMeTHUYecKas W TeoMeTpHueckas mporpeccusi, OSCKOHEUHO YObIBaroIas
reoMeTpuuecKas Mporpeccus, TMHEHHBIN U SKCIIOHSHIIMATFHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, HIMETH MPECTABICHNE
0 KOHCTaHTE,

MCIIOJIH30BATh MPOTPECCHUH JIJISl PEIICHUS PEATbHBIX 331a4 MPUKIIATHOTO XapaKTepa;



CBOOOJTHO OTMEPHUPOBATH MOHITHIAMU: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHus MOCJIEI0BATEILHOCTEH, MOHOTOHHEIE U
OTPaHUYECHHBIC MOCIEAOBATEILHOCTH, TIOHUMATh OCHOBBI 3aPOKICHUSI MaTeMaTHYECKOr0 aHaIN3a Kak aHalin3a OECKOHEUHO
MaJblX;

CBOOOJIHO OTEPUPOBATh MOHATUSMU: HEMPEPHIBHbIC (GYHKIIMU, TOUKH pa3pbiBa Ipaduka QyHKIIMN, aCUMITOTHI rpaduka
byHKINH,

CBOOOJTHO OTIEpUPOBATH MOHATHEM: (PYHKITUS, HETIPEPHIBHASI HA OTPE3Ke, MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (DYHKITHIA
JUTSL pEIICHUS 3a/1a4;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: TIEpBasi U BTOpas MPOU3BOAHBIE (DYHKIINM, KacaTebHas K rpauKy QyHKINU;

BBIUKCIIATh TPOU3BOJIHBIE CYMMBI, NMPOW3BEIACHUS, YACTHOTO W KOMIO3MIIMU JBYX (YHKUUN, 3HATH MPOU3BOHBIC
ANIeMEHTapHbBIX (PYHKIUH;

HCIIOJIb30BaTh F€OMETPUYECKUMN U (PU3MUECKUM CMBICI MPOU3BOIHOM JIJIsl pEIICHUs 3aa4.

MHoxecTBa M JIOTUKA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPAIlMU HaJl MHOYKECTBAMH;

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapaT JJisl ONKMCAHUs PEajbHBIX MPOLECCOB M SIBIICHUM, NIPU PELICHUN
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB;

CBOOOJHO OMEpPUPOBATH MOHATUSIMU: OIpEJEICHUe, TeopeMa, ypaBHEHHE-CIICICTBUE, CBOMCTBO MAaTeMaTHYECKOIO
00BeKTa, T0KA3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHHS 1 HEPABEHCTBA.

K koHiy o06yuenus B 11 kiacce oOydarOmMiics MOTYYUT CIAEAYIONINE MTPEAMETHBIC PEe3yIbTaThl M0 OTACIBHBIM TEMaM
paboueil mporpamMMbl yueOHOTO Kypca « AJiredpa ¥ Hayajla MaTEMaTUYECKOTO aHATTU3ay:

Yucsia v BBIYMCICHUSA:

CBOOOJHO OMNEPUPOBATH MOHATUSMU: HATypaIbHOE W II€JI0€ YKCJIO, MHOXKECTBAa HATypalbHBIX U IIEJIbIX YHCEII,
MCIIONB30BaTh MpU3Haku JeauMocTtu nenbix yucen, HOJ n HOK HarypanbHbIX umcen Juisl pelieHus 3a1ad, NPUMEHSTh
anroput™ EBxinaa;

CBOOOJHO ONIEPUPOBATH MOHATHEM OCTaTKa IO MOAYJI0, 3alTUChIBATh HATYPaIbHbIC YHUCIIA B PA3JIMYHBIX MMO3UITMOHHBIX
CHUCTEMaXxX CUUCIICHHUS;



CBOOOZHO OMEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX 4YHCEI, MPEACTaBIsATh
KOMIUIEKCHBIC YHCIIa B alredpandeckol 1 TPUTOHOMETPUUECKON (opMe, BBHITIOIHATH apu(METHUECKUE ONepallii C HUMHU H
M300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

cBOOOJHO OMEpUPOBATH MOHATHAMH: UPpALlMOHATIbHBIC, TTOKA3aTeIbHbIC U JOorapu(MUYECKUe HEPABEHCTBA, HAXOIUTh
UX PEIICHUs C TOMOIIbIO PABHOCHIIBHBIX IEPEXO0/IOB;

OCYIIECTBIISITH OTOOP KOPHEH NPU PEIICHUN TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJTHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATH HEOOXOAUMBbIE (DOPMYIBI s
pEIICHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOHO OMEpUPOBATH MOHSATHSIMH: CUCTEMa M COBOKYITHOCTb YPaBHEHHH M HEPAaBEHCTB, PAaBHOCHUIILHBIC CHCTEMBI H
CUCTEMBI-CIICJICTBHS, HAXOIUTh PEIICHUS] CHCTEMbI M COBOKYITHOCTEH pallMOHAIBHBIX, HPPAIIHOHATBHBIX, MOKA3aTeIbHBIX H
norapu(MUYECKNX YpaBHEHUI U HEPABEHCTB;

peniaTh paloHalbHbIE, UPPAllMOHATIBHBIC, TOKa3aTeIbHbIC, JOrapu(PMUUIECKUe U TPUTOHOMETPUUYECKUE YPaBHEHUS U
HEpaBEHCTBA, COJICPIKAIIUE MOJIYJIU U MTapaMeTPhL;

MPUMEHSTH rpapruueckre METO bl JUIsl PEIIeHUs] ypaBHEHUH M HEPABEHCTB, a TAKXKE 3a71a4 C TapaMeTpaMu;

MOJICTTUPOBATh peallbHbIe CHUTYallMd Ha S3bIKE alreOphbl, COCTABIATH BBIPAKCHUSA, YPAaBHEHHS, HEPABEHCTBA U HX
CUCTEMBI IO YCJOBHIO 3aJayd, WCCJIEA0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM ammapara aireopsl,
MHTEPIPETUPOBATH NOJYUCHHBIN PE3yJIbTaT.

DOyHkuMU ¥ rpapukm:

CTPOUTH TPAPHUKU KOMIO3UIUU (YHKIIUN C MOMOIIBI0 AJIEMEHTAPHOTO MCCIICOBAHUS U CBOMCTB KOMITO3UIIMU JIBYX
bynxumii;

CTPOUTbH TEOMETPUYECKUE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPJUHATHOM TNTIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TPAQUKN TPUTOHOMETPUIECKUX (QYHKITUH;

NPUMEHATH (GYHKITUHU 711 MOJICTTMPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX MPOIIECCOB.

Hauyajna maTeMaTH4eCKOro aHajn3a:

MCIIOJIH30BaTh MTPOU3BOIHYIO JIJISl UCCIIEIOBaHUS (PYHKITMHM HA MOHOTOHHOCTh U SKCTPEMYMBI;



HAXOJUTh HaWOOJIbIIIEEe U HAUMEHbIIIee 3HAYCHHsI (PYHKIIMN HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOJIHYIO JUISI HAXOXKJICHUS HAWIy4IIEero pPEelIeHUs B MPUKIAAHBIX, B TOM YHCJIE COLMAIBHO-
HIKOHOMHYECKHUX, 3a7ayax, JJsl ONpeesieHHs] CKOPOCTH U YCKOPEHHs Tpoliecca, 3aJlaHHOTO (GopMyIIoi 1l rpadukom;

CBOOOJHO ONEpPHPOBATh MOHATUSMHU: TIEpPBOOOpa3Hasi, OMNPEACIEHHBIA HWHTErpal, HAXOAUTh IepBOOOpaA3HBIC
AJIEMEHTApHBIX (PYHKIUN U BRIYUCIATH UHTETpai 1o ¢popmyine HeroTona-JleitOnuna;

HAXOJUTh IJIOIIAAH IIOCKUX (GUTYP U OOBEMBI TEJ C MOMOIIBI0 HHTETPaa;

UMETh TMPECTABICHNE O MaTEMaTHUYECKOM MOJICTMPOBAHUH Ha IpUMEpE cocTaBieHus TuddepeHINaTbHbIX YPaBHEHU;

pemaTh TMPUKIAIHBIE 33Ja4d, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M (U3MYECKOTO XapakTepa, CpeACTBaMHU
MaTEeMaTHYECKOT0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Konrpoubnbie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI
MHoXecTBO NeliCTBUTENBHBIX YUCEIL. ) )
https://resh.edu.ru/office/user/profile/
Muorouiensl. ParimonansHbie
1 24 1 https://www.yaklass.ru/
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI hitps://eqe.sdamaia.ru
JIMHENUHBIX YpaBHEHUN
Dysxun 1 rpaduku. CTencHuas https://resh.edu.ru/office/user/profile/
2 y p ' 12 1 https://www.yaklass.ru/
(GYHKIHS C [IETBIM TTOKa3aTeieM https://ege.sdamaia.ru
ApudMeTucckuii KopeHb N-0if cTencHu https://resh.edu.ru/office/user/profile/
3 P p ' 15 1 https://www.yaklass.ru/
HppanponaisHEe ypasHeHns: https://ege.sdamgia.ru
ToxasarensHas dyEKms https://resh.edu.ru/office/user/profile/
4 YHICHIA. 10 1 https://www.yaklass.ru/
[TokazarenbHbIC YpaBHEHUS httos://ege.sdamaia.ru
Toraprdmuacckas GyHKis https://resh.edu.ru/office/user/profile/
5 T p YHIIUL 18 1 https://www.yaklass.ru/
orapu(pMUIecKre ypaBHEHHUS httos://ege.sdamgia.ru
TOHIOHOMETPHUCCKIE BAIDAKCHIS 1 https://resh.edu.ru/office/user/profile/
6 p p p 22 1 https://www.yaklass.ru/
YpaBHCHMA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
7 [TocnenoBaTeTbHOCTH U IPOTPECCUH 10 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
8 HenpepwiBabie pynkiuu. [Tpoussognas 20 1 https://www.vaklass.ru/
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https://ege.sdamgia.ru
IoBTopere, 06oBmEHHE https://resh.edu.ru/office/user/profile/
P ’ o 5 2 https://www.yaklass.ru/
cUucreMaTni3aluia 3HaHUN httDS'//eqe sdamqia ru
OBIIEE KOJIMYECTBO HACOB I10
1 136 10 +3 0
[TPOT'PAMME
11 KVIACC
KoanuecTBo 4acoB
Ne HaumenoBaHue pa3/ieioB U TeM JyieKTpoHHBbIE (HU(PPOBBIE)
Kourpoubnbie IIpakTHyeckue
n/n NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
VcesteioBanue GyHKIHii ¢ TOMOLLBIO https://resh.edu.ru/office/user/profile/
N Y 22 1 https://www.yaklass.ru/
TPOM3BOAHON https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
[TepBooOpasnas u uHTETpaAIT 12 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
I'paduky TPUrOHOMETPUUYECKUX https://resh.edu.ru/office/user/profile/
¢ynkuuit. Tpuronomerpuueckue 14 1 https://www.yaklass.ru/
HEPABEHCTBA https://eqe.sdamqia.ru
MoDalHOHAILHLL. TOKA3ATELHbLE 1 https://resh.edu.ru/office/user/profile/
ppatt ’ 24 1 https://www.yaklass.ru/
norapuMUIEeCKrue HEPABEHCTBA https://ege.sdamaia.ru
https://resh.edu.ru/office/user/profile/
Komiuiekcurle yncia 10 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
i 10 1 https://resh.edu.ru/office/user/profile/
ATypaJIbHBIC H LCIIBIC THCITA https://www.yaklass.ru/
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CucreMsbl palluOHAJIbHBIX,

https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/

HppalvoOHaJIbHbBIX MTOKA3aTEIbHBIX U 12 1 https://www.yaklass.ru/
Jorapu(MUIECKUX YpaBHEHUN https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3amaun ¢ mapaMeTpamu 16 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
TosToperne, oGo6menm e https://resh.edu.ru/office/user/profile/
’ . 16 2 https://www.yaklass.ru/
CHCTCMATH3ALHA SHAHUU https://ege.sdamgia.ru
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHO0keCTBO, onepaluu HajJ MHOKECTBAMU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 3324
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWHBIX YpaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas u 1poOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHnas
dbynaknus. E€ colicTtBa u rpadguk”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKCHHIA,
COJepKAIINX CTETIEHH U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITTOHATTEHBIX
yYpaBHEHUHU
Wppanmonansusie ypaBaeHusi. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTtponpHast padora: "CBolicTBa u rpapux

51 KOpHsI N-oii ctenenu. VppanmoHanbHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

60 METO/IbI pEIIEHUS MTOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

65 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH (MBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeoOpazoBaHne BBIpaKEHHIA, COAECPIKAIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1

peueHust ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

75 METO/Ibl PEIICHHUSI JIOTApUPMUISCKUX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUU
norapu(pMHUECKUX YpaBHEHHMA

79 KonrtponsHas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyYHKIIMI YHCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

nocJieroBaTeabHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIiasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMHA HENPEPHIBHBIX Ha
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTelIbHOU K rpauKy
byHKITUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

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

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYCHU S HEMPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKINU Ha OTpEe3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM JJIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOAHOMN"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HotoTona-JIeliOnuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
iouaiel IioCKux Guryp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GYHKIHH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalOHAIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHbBIX U JIOTapU(PMUIECKHX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTebHbIE U JorapudmMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
menbix uncen: HOJQ u HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a/1a4 B eIbIX YUClIax

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

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

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

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 palOHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3anus 3Hanuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHue, 0600IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUcTeMaTH3aInsI 3HaHWH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Maremaruka: anredpa U Hayajaa MaTeMaTH4eCcKoro aHajinsa, reomeTpus. Anredpa U Hadyajla MAaTEMaTUYECKOTO aHAIU3a.
10 xnacc. YueOHuk i 001eo0pa3zoBaTebHBIX Opranu3auii (6a3oBbiil 1 yriyOnéHusiid yposan). B 24. U.1/
A.I''Mopnaxosuy, I1.B. CemenoB. M.: Muemo3suna, 2020.

2. Matematuka: anreOpa v Hadajla MaTeMaTUYECKOTO aHalin3a, TeoMeTpus. Anredpa 1 Hayana MaTeMaTHUYeCKOTO aHAIIK3a.
10 knacc. YueOHuUk ajist 00111e00pa3oBaTesbHbIX opranu3aiuii (0a3oBbiid U yrayOnéuusiil yposan). B 24, U.2/ [A. T.
Mopakosuu u ap.|; nox pea. A.I'Mopakosuua M.: Muemo3suna, 2020.

3. Maremaruka: aireOpa 1 Hadajia MaTeMaTUYeCKOro aHaln3a, reoMeTpus. Anredpa U Hadajia MaTeMaTHYECKOTO aHAIN3a.
11 knacc. YueOHuk jyist 00111e00pa3oBaTeNIbHBIX Opranu3aiuii (0a30BbIit U yriny0a€HHbIN ypoBHH). B 24. Y. 1/
A.I''Mopnakosuy, 11.B. Cemenos. M.: Muemo3suna, 2020

4. MatemaTrka: anrebpa 1 Hayaiaa MaTeMaTHUeCKOTo aHallu3a, TeoMeTpus. Anredpa u Hadajga MaTEMaTUIECKOTO aHAIH3a.
11 xnacc. YueOnuk jy1s o01eo0pa3oBaTesbHbIX Opranu3anuii (0a30Beiil ¥ yrinyOnéHubiid ypoBHu). B 2 u. U.2/ [A. T.

Mopakosuu u ap.]; nox pea. A.I'. MopakoBuua M.: Muemo3una, 2020.



METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

1. Maremaruka: anredpa U Hayajia MaTeMaTH4eCcKoro aHaliu3a, reomeTpus. Anredpa U Hadyajla MAaTEMaTUYECKOTO aHaAIN3a.
10 xnmacc. YueOHuK 115 00111eo0pa3oBaTesIbHBIX OpraHu3anuii (0a30BbId U yriayonéHHbI ypoBHU). B 24, U.1/
A.I''Mopnaxosuy, I1.B. CemenoB. M.: Muemo3suna, 2020.

2. Matematuka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHalin3a, TeoMeTpus. Anredpa 1 Hayana MaTeMaTHYeCKOTO aHAIIK3a.
10 knacc. YueOHuUK 17151 00111e00pa3oBaTesibHbIX Opranu3anuil (0a30Belid U yriyOnéHHbiil ypoBHu). B 24. Y.2/ [A. T.
Mopakosuu u ap.]; nox pea. A.I'Mopakosuua M.: Muemo3suna, 2020.

3. Maremaruka: aireOpa 1 Hayajia MaTeMaTUYeCKOro aHalm3a, reoMeTpus. Anredpa U Hadajia MaTeMaTHYECKOTO aHAIN3a.
11 knacc. YaeOHuk m1s 001meo0pa3oBaTelIbHBIX OpraHu3anui (0a30BbIi U yriayOnéHubpiid ypoBHu). B 29, U.1/
A.I''Mopnakosuy, 11.B. Cemenos. M.: Muemo3zuna, 2020

4. MatemaTrka: anrebpa 1 Hayaira MaTeMaTHUeCKOTo aHallu3a, TeoMeTpus. Anredpa u Hadajaa MAaTEMaTUIECKOTO aHAIH3a.
11 xnacc. YueOnuk jy1s 00111eo00pa3oBaTeibHBIX OpraHu3aiuii (0a30BbIil U yriayOnéHubiid ypoBuu). B 2 4. U.2/ [A. T
Mopakosuu u 1p.]; nox pea. A.I'. Mopakosuya M.: Muemo3una, 2020.

5. B.M. I'mu36ypr. AnreOpa u Havana matematndeckoro ananu3sa. 10 kinacc. KontpoasHbie paboThl (0a30BbIii U

yrayonéuneiit yposuu)/moa pea. A.I'. Mopakosuya



6. B.. I'mu30ypr. Anredpa u Hauaja MaTeMaTH4eckoro aHanmsa. 11 kmacc.
7. KonTtpomnbsHbie paboThl (0a30BbIN U yIIIyONIEHHBIN YpoBHM) / Toa pea. A.I'. MopakoBruya
8. JI.LA. AnekcannpoBa. AnreOpa 1 Hayana MaremaTuueckoro ananuza. 10 kinacc. CamocTosiTeNbHbIE pa00ThI (0a30BbIH U

yrayOnénnbii ypoBHH) / o pen. A.I'. Mopakosuua

9. JILA. AnekcanapoBa. Anredpa u Hauana MmaTeMaTudeckoro ananusa. 11 knacc. CamoctosTeNbHbIe padOThI (0a30BbBIM U

yrayOnénHbii ypoBHH) / o pen. A.I'. Mopakosuua

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Poccuiickas anexTponHas mkoia https://resh.edu.ru/

2. MaremaTh4ecKue OJIMMITUAIbI U OJIUMIIUAIHBIC 3a]1a4l, — [3JIEKTPOHHBIN
pecypc], — pexum goctyna: http://www.zaba.ru.

3. Meroauka npenoaaBaHusi MaTEMAaTHKHU — [3JIEKTPOHHBIN pecypc], —
pexxum poctyma: http://methmath.chat.ru.

4. PeecTp npuMepHBIX 0011e00pa30BaTEIbHBIX IPOTPaAMM [3JIEKTPOHHBIH

pecypc], — pexxum pocrtyma: http://www.fgosreestr.ru.



5. IlyreBoautens «B Mupe HayKu» JJ1s1 IIKOJIBHUKOB [3JIEKTPOHHBIN
pecypc], — pexkum goctyma: http://www.uic.ssu.samara.ru
6. DNEKTpOHHAsA XPECTOMATHSA 10 METOAUKE MPETOIaBaHUs MATEMATUKHU

[ayeKTpOHHBIN pecypc], — pexxuM goctyma: http://fmi.asf.ru.
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