MWHUCTEPCTBO NPOCBELLEHUA POCCUUCKOWN PEAEPALIUN
MyHuumnanbHoe 6t1o0aKeTHoe 06LWeobpasoBaTenbHOE yupeXxXaeHue

ropoaa YnbaHoBcKa KageTtckasa wkona Ne7 um. B.B. Kawkagamosoi

PACCMOTPEHO COITTACOBAHO
Ha 3acegaHum LUMO éusmat umkna /@j i\\ AOKYMEHT NOAMUCAH
/) w3/\EKTPOHgIOI/I NoANUCHIO
MpoTtokon Ne 1 ot 30.08.2024 r. 3am. gupekTopa no YBP CrioBanue: HTOATeepkAa0 JToT
Pykosogutens LLUMO J1.MN. AKnmosa H@ﬂé - ﬂaﬁya.ﬁyjzf.og.os 20:57:52+0400
E. M. CadoHoBa Ceprudwxar: 009036407d75660548
Tleiicteutenen no: 6 cenmadpsa 2029 2. 12:06:53

(ID 4280777)

Y4eOHOro nmpeamMera «AJjredpa 1 Ha4yajia MAaTeMaTH4eCKOro
aHAJIU3a. YIJIy0JeHHbIN YPOBCHb)

s ooydaromuxcs 10 — 11 kimaccon

Yuureab: JLII. AkumoBa, BbICIIAsi KBATH(PUKAIMOHHAS KATErOpUs

Yiabsanosck 2024



HOACHUTEJBHASA 3AIINCKA

VY4eOHblii Kypc «Anredpa um Hadajga MaTeMaTHYECKOTO aHaiu3a» SBIAETCA OJHUM U3
Han0oJiee 3HAYMMBIX B IPOrpaMMe CPEIHEro 001Iero o0pa3oBaHusl, IOCKOJIBbKY, C OJHON CTOPOHHI,
OH 00ecreurnBaeT HHCTPYMEHTAIbHYIO 0a3y JUIsl M3Y4YEeHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JPYroii CTOPOHBI, (POPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIIICHHE OOYYaloUINXCs HA YPOBHE,
HEOOXOUMOM MJiIi OCBOEHHUSI MH(OpPMATUKH, OOIIECTBO3ZHAHUS, UCTOPUU, CIIOBECHOCTH U APYTUX
JUCHMIUIMH. B paMkax naHHOro ydeOHOTo Kypca OOydarolluecs OBJIAJICBAIOT YHHBEPCAIbHBIM
A3BIKOM COBPEMEHHOM HayKH, KOTopas (GopMyIHpyeT CBOU JOCTHKEHUS B MaTeMaTUYECKOil opme.

VYuebublil Kypc anreOpbl M Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJaJbIBa€T OCHOBY JUIS
YCIICITHOTO OBJIAJICHUS 3aKOHAMU (PU3MKH, XUMUHU, OUOJIOTUHU, TOHUMAHUS OCHOBHBIX TEHACHIIUN
pasBUTHS SKOHOMHUKH M OOIIECTBEHHOW >KW3HH, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIIOJIBb30BaTh UX [UIsl JalbHEHIIero
00pa3oBaHUs M B TMOBCEIHEBHOW XU3HU. B TO ke Bpems oBja/eHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMU aireOpbl U MaTeMaTHYEeCKOr0 aHallu3a pPa3BUBACT YMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTD, JJOKA3bIBAaTh YTBEPKACHUS C MMOMOIIBIO HHIYKIIUU U
paccykaarh JAeQyKTHBHO, HCIIONb30BaTh OOOOIIEHHME W KOHKpPETU3alHMio, abCcTparupoBaHHE H
aHaJIOTHIO0, (OPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xome wu3yuenHus ydeOHOro kypca «Anredpa M Hayala MaTeMaTUYECKOTO aHalln3a»
oOydaromuecss TMOJy4YalOT HOBBIM OMNBIT pELIEHUs] MPUKIAJAHBIX 33Ja4, CaMOCTOSITEIILHOIO
MOCTPOCHUS MAaTEeMaTHYEeCKHX MOJeNel peajbHBbIX CHUTyalluil, HHTEPHpPETAluu TOTyYEeHHBIX
pElIeHNH, 3HAKOMATCS C MpPUMEPAMHU MaTEeMaTHYECKUX 3aKOHOMEpPHOCTEW B IpPHUpOJE, HayKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblif Kypc 007aaeT 3HAUYUTEIbHBIM BOCHUTATENbHBIM IOTEHLMATIOM, KOTOPBIH
peanu3yercsi Kak uepe3 YydeOHbIl Marepuan, CIocoOCTBYIOIMIMK (OPMUPOBAHUIO HAYYHOT'O
MHUPOBO33pEHUS, TaK U Yepe3 CHelUPUKY yueOHOU AesTeNbHOCTH, TpeOyIolel Npoa0KUTENbHON
KOHIEHTPAllul BHUMAaHUS, CAMOCTOSTEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJy4YEHHBIN
pe3yJbTar.

B ocHoBe Meronuku oOyueHusi anreOpe M HadajgaM MaTEeMaTHYeCKOro aHajau3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B ctpyktype yuebHOTO Kypca «Anredpa u Havalla MaTeMaTHYeCKOTO aHAJIN3a)» BbBIICIICHBI
CJIEAYIOIIME COJIEP)KAaTeIbHO-METOMUECKUe JHUHUU: «Uucna M BeMUCIEHUs», «DYHKIMH U
rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama maremarnueckoro ananuzay, «MHOXeCTBa H
Joruka». Bce OCHOBHBIE CO/IEPIKATEIBHO-METOJMUECKUE JIMHUU U3y4YaroTcs Ha MPOTSDKEHUH JIBYX
JeT 00y4YeHHUs Ha YpOBHE CpelHero odirero oOpa3oBaHHs, €CTECTBEHHO JOTOJHSS APYT Ipyra H
MOCTETNIEHHO HAaChIIAsACh HOBBIMH TeMaMHM U pas3zaenamu. JlaHHbBI yueOHBIM Kypc sBIseTCS
MHTETPAaTUBHBIM, TOCKOJIbKY OOBEAUHSET B cebe coaepKaHHe HECKOJIBKUX MaTeMaTHYeCKUX
JUCLMIUIMH, TaKUX Kak ajaredpa, TPUTOHOMETpUs, MaTeMaTHUYECKUN aHaIu3, TEOpUs MHOXECTB,
MaTemaTtuueckas joruka u japyrue. [lo mepe Toro kak oOyuwaromuiuecst OBJaJeBalOT BcE Oolee
IMIUPOKMM  MaTeMaTHYeCKUM amnmapaToM, Yy HHUX I[OCIeloBaTeldbHO (opMHUpyeTcs U
COBEpUICHCTBYETCS YMEHHE CTPOUTHh MaTeMaTHYECKYI0 MOJENb pPealbHOM CUTYyalluu, MPUMEHSTh
3HAHUS, TIOJIyYEHHbIE TP HW3YYEHUM YUeOHOro Kypca, s peIHIeHUS CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTe€M HHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeTOANYeCKas JIUHUS «HHCIa U BBIYUCICHUS» 3aBepIlaeT (popMupoBaHue
HABBIKOB HCIIOJIb30BaHUs JIEHCTBUTENBHBIX YUCEN, KOTOPOE OBLJIO HA4aTo Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanus. Ha ypoBHe cpemnero oobuiero obpa3oBaHus 0co00oe BHUMAHHE YACTSAETCS
(GOpMHUPOBAHNIO HABBIKOB PAI[MOHAJIBHBIX BBHIYMCICHHUH, BKIIIOYAIOIIUX B ce0s HMCIOJIb30BaHUE
pa3nu4HbIX (OpM 3amUCH 4YHCIa, YMEHHUE JelaTh HPHUKHIKY, BBIIOIHATH NPUOIMKEHHBIC
BBIUMCJICHMS], OLIEHUBATh YHCIIOBBIE BBIpAXKEHHUS, paboTaTh C MaTeMaTHYEeCKMMHU KOHCTAHTaMHU.
3HaKOMbIE O0YYAIOIIMMCSI MHOXKECTBA HATYPaJbHBIX, IETBIX, PALIMOHATBHBIX U JIEHCTBUTEIBHBIX



4uCeJl JONOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHcCel. B KakIOM M3 OTHUX MHOXKECTB
paccMaTpUBaIOTCS CBOWMCTBEHHBIE €My crenuuyeckue 3aJadyd M OIepaluu: JeJeHHe Haleo,
ONEPHPOBAHNE OCTATKAMHU HAa MHOXKECTBE LIEJIBIX YHCEN, OCOOBbIE CBOWCTBA PALMOHATIBHBIX H
MPPALMOHATIBHBIX YKCeN, apu(MeTUYeCKue OIepaluy, a TakKe U3BICUCHHE KOPHs HaTypalbHOM
CTEIIEHN Ha MHO>KECTBE KOMIUIEKCHBIX 4ucell. biaarogaps 1mocie1oBaTeaIbHOMY pPAaCIIUPEHUIO Kpyra
HCIIOJIB3YEMBIX YHCEN U 3HAKOMCTBY C BO3MOYKHOCTSIMU UX ITPUMEHEHHUS VISl PEIICHUS Pa3InYHbIX
3a1a4 (GOPMHPYETCs MPEJCTaBICHHE O IMHCTBE MAaTEeMAaTHKU KaK HAyKH U €€ PO B TOCTPOCHHUH
MojieJIel pealbHOro MUpa, IUPOKO UCIIOJNIB3YIOTCA 000011IeHNEe U KOHKPETU3allUs.

JIuaus «YpaBHEHHSI W HEPABEHCTBA» PEATM3YETCsl HA NMPOTSHKEHUU BCEro OOy4YeHHs Ha
yYpOBHE cpeAHero ooOmero o0pa3oBaHHsA, TOCKOJIbKY B KaxaoM pazzaene I[Iporpammbl
NPEYyCMOTPEHO pEIIeHHEe COOTBETCTBYIOMIMX 334ad. B pesynbrare oOyyaromuecss OBJaIEBaOT
pa3IMYHBIMM ~ METOJAaMHM  PELIEHUs  palUMOHAIbHBIX, HUPPALMOHAIBHBIX, I[1OKA3aTEJbHBIX,
JOTapu(PMHUUECKUX M TPUTOHOMETPHUYECKUX ypPaBHEHHH, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
coaepxamux mnapamerpbl. llonydeHHble yMEHUS LIMPOKO HCIOJb3YIOTCS IPU HUCCIEI0BAHUU
(GYHKIMI ¢ MOMOLIBIO NPOU3BOIHOM, NpU pPEIICHUH NMPUKIAAHBIX 337a4d U 3a7ad Ha HaXOXKJICHHUE
HauOOJBIIMX ¥ HAMMEHbINIUX 3HaueHUW (yHKIuU. JlaHHAs colepkaTenbHasl JIMHUS BKIIIOYAET B
cebss Takxke (GOpPMHPOBAHWE YMEHHWH BBIMOMHATH pacuéTel 1o Qopmynam, mpeoOpa3oBaHUs
palMOHAIbHBIX, UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKECHHI,
coJlep)KalluX cTerneHu u Jjorapudmsl. brarogaps wusyueHuro anredpanyeckoro marepuasia
MPOUCXOIUT  JallbHEHIIee pa3BUTHE  AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIUICHUS
oOyyaromuxcsi, (GOPMHPYIOTCS HABBIKH JCTyKTHBHBIX PacCYXICHH, pabOTBl ¢ CHMBOJBHBIMHU
dbopMamu, MpencTaBiIeHHUs 3aKOHOMEPHOCTEH W 3aBHUCHUMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeminaraer 3¢p¢GEeKTUBHbIE MHCTPYMEHTHI U PEIICHHUS MPAKTHUYECKHX M €CTECTBEHHO-
HAy4YHbIX 33]1a4, HarJISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KakK A3bIKa HAYKH.

CopepxarenbHo-MeTouyeckass auHUS «DyHKUMKM U TpapuKU» TECHO MEperuieTaeTcsl ¢
JPYTUMH JTIUHUSIMH y4e€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 337a€T MOCIEI0BATEIbHOCTh
u3ydeHuss Marepuasna. V3ydeHue  CTENEeHHOW, TOKa3aTebHOW, JIOTapU(PMUYECKONH U
TPUTOHOMETPUUYECKUX (PYHKIUI, UX CBOWCTB U Ipa)MKOB, UCHOIb30BaHNUE (PYHKIUH Ui perieHus
3a/1a4 U3 JAPYruxX y4eOHBIX MPEIMETOB M peabHOM >KU3HH TECHO CBSI3aHO KaK C MaTeMaTHYECKUM
aHaJIM30M, TaK U C pellleHueM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3ToM OosblIoe BHUMaHME yAEIsIeTCs
(OpMHUPOBAHHIO YMEHHUS BBIpaXXaTh (POpPMYJaMHU 3aBUCHUMOCTH MEXAY Pa3iMuHbIMH BEIHMUYHMHAMHU,
UCCIIeIoBaTh MOMy4eHHble (YHKIMM, CTPOUTh MX rpadukd. Marepuan 3Toil cojepiKaTenbHOM
JIMHUU HAIIeJICH Ha pa3BUTHE YMEHUHN M HABBIKOB, ITO3BOJIIOLIMX BBIPAXKAThb 3aBUCUMOCTH MEXY
BEJIMYMHAMU B PA3JIMYHOM (opme: aHaIMTHUECKOM, rpaduyeckoit u cimoBecHod. Ero msydenue
CIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOIICHHIO W
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO aHAJIOTHUM.

ConepxarenpHasd nuHHsS «Hagana maTeMaTH4YeCKOro aHaJIM3a» I103BOJIIET CYLIECTBEHHO
pacuIMpuTh KPyr Kak MaTeMaTHYECKUX, TaK M MPUKJIAJHBIX 3a]a4, JOCTYIHBIX 00y4YaromuMcs, TaK
KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH TpaUKU CIOXKHBIX (YHKIHM, ONpeaensiTh HX
HauOOJIbIIMNE W HAUMEHBLINE 3HAYCHHsI, BBIYMCIATH IJIOMIATUd (UTYp U OOBEMBI Ted, HaXOIUTh
CKOPOCTM M YCKOpeHMs ImporeccoB. JlaHHas coaepikaTeiabHas JIMHHAS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHSI MAaT€MAaTUYECKUX MOJEIEH pealbHbIX CUTYallUH, MO3BOJISIET HAXOIUTH
Haujaydllee pelIeHHEe B NPHUKIAJAHBIX, B TOM YHCIE COIUAIbHO-3KOHOMMYECKHUX, 3a]a4ax.
3HaKOMCTBO C OCHOBaMH MAaT€MaTHUYECKOTo aHalu3a CIIOCOOCTBYET DPAa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOTO0 U KPEaTUBHOIO MBIILIEHHUS, (OPMUPOBAHUIO YMEHUN pacrno3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTE€MaTWKH B HayKe, TEXHHKEe M HcKyccTBe. OOydaromuecss y3HAIOT O
BBIIAIOIIMXCSl pe3yJbTaTaX, MOJYUYEHHBIX B XOJ€ Pa3BUTHA MAaTeMaTUKU KaK HayKd, U o0 HX
aBTOpAX.

CopepxarenpHo-MeTOoAUYeCKas TUHUS «MHOXKECTBa U JIOTHKA) BKIIIOUAET B ce0sl 3JIEMEHTHI
TEOPUM MHOXKECTB U MAaTeMaTU4EeCKOM JIOTUKU. TeOopeTHMKO-MHOKECTBEHHBIC IPEACTABICHUS
MIPOHU3BIBAIOT BECh KypC HIKOJIBHON MaTeMaTUKU W IpeiaraloT Haubosee yHUBEpCaldbHBIN SA3bIK,



OOBEeIMHAIOMNN BCE pas3ieibl MaTeMaTHKW U e€ MPUIOXKEHWH, OHM CBS3BIBAIOT pa3HbIC
MaTEeMaTUYECKUE IHUCLUIUIMHBI M UX MPWIOKEHHA B enuHoe wnenoe. [loaToMy BakHO [aTh
BO3MOXHOCTh OOYYalOIIEMyCsl TIOHUMAaTh TEOPETUKO-MHOECTBEHHBI S3bIK COBPEMEHHOMU
MaTEMaTUKU M UCIOJb30BaTh €r0 U1 BBIPAXKEHUS CBOUX MBICIEH. J[pyruM Ba)KHBIM IIPU3HAKOM
MaT€MaTUKH KaK HayKd CJeAyeT NpHU3HaTh CBONCTBEHHYIO €M CTpOroctb OOOCHOBAHHMHM U
CJIEJOBAHUE ONPEICIEHHBIM IIPABWIIAM IOCTPOEHUS [10KA3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTaMU
MaTeMaTHYECKOW JIOTUKHA CIIOCOOCTBYET PpA3BUTHIO JIOTHUECKOTO MBIIIICHUS O0Yy4aromuxcs,
IO3BOJISIET UM CTPOMTH CBOM PACCY)KJICHHsI Ha OCHOBE JIOTHUECKUX IpaBui, (GOPMHUPYET HaBBIKU
KPUTHYECKOI'O MBIIIJIEHHUS.

B yueOHOM Kypce «AnreOpa ¥ Hadana MaTeMaTHYECKOro aHaln3a» MPUCYTCTBYIOT OCHOBbI
MaTeMaTHYECKOT0 MOJAETUPOBAHUSA, KOTOPHIE MPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
IIOCTPOCHHS MOJEJECH pPEaIbHbIX CUTYyalul, MCCIENIO0BaHUSA 3THX MOJECIEH C MOMOLIBIO amapara
anreOpbl 1 MaTEMAaTUYECKOTO aHAIN3a, HHTEPIIPETAIIH TIOJTYIeHHBIX PE3yabTaToB. Takue 3aqanus
BIUIETEHBI B KQX/IbI U3 pa3/ieJIOB IPOrpaMMBbl, IIOCKOJIbKY BECh MaTepuall ydeOHOro Kypca IHUPOKO
UCIIOJIb3YETCS JUIsl pelleHMs] MPUKIaAHbIX 3a1ad. [Ipu pemieHun peanabHbIX MPAKTUYECKUX 3a/ady
oOyyarolmiyecss  pa3BUBAIOT  HAOJMIOJATENbHOCTh, YMEHME  HAXOOUThb  3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HCIOJB30BATH AHAJIOTHIO, 0000IATh W KOHKPETU3MPOBATH IMPOOIIEMY.
JearenbHOCTh 1O (OPMHPOBAHMIO HABBIKOB pEIIEHHs NPUKIATHBIX 3a7ad OpraHu3yercs B
nporiecce H3y4eHUs BCEX TeM yU4eOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHIECKOTO aHaIH3ay.

Ha u3ydenue yueGHOro Kypca «AinreOpa u Hayajla MaTeMaTHYECKOI'O aHaJIN3a» OTBOJUTCS
272 gaca: B 10 kmacce — 136 yacoB (4 yaca B Hegeno), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIIO).



COAEPKXAHUE OBYUYEHUA

10 KJIACC

Yuciia 1 BbIYMCICHUS

Panmonansubie yncna. OOBIKHOBEHHBIC W JIECATUYHBIC JIPOOH, MPOICHTHI, OCCKOHEUHBIC
nepuoanueckue apoodu. [Ipumenenue apodel ¥ MPOLEHTOB JUIs PELICHUS MPUKIAJAHBIX 3a7ad U3
Pa3JIMYHBIX OTPACJIC 3HAHUN U PEATIbHON KU3HU.

JleiicTBuTenbHbIe 4YKcha. PalyoHanbHble M HppallMOHANbHBIE 4uCia. ApumeTHueckue
Oonepauud C JCUCTBUTEIbHBIMU 4YHUCIaMH. MOIyib JEHCTBUTEIBHOIO YHCIA M €r0 CBOWMCTBA.
[TpuOmmkE€HHbBIE BHIYMCICHUS, IPABUJIa OKPYIIICHUS, TPUKUAKA U OL[CHKA Pe3yJIbTaTa BEIUMCICHHH.

Crenenpb ¢ nenbiM mokazateneMm. bunom Hprotona. Mcmonb3oBanue moaxozsmeii Gpopmer
3aMKUCH IEUCTBUTENIBHBIX YHCEI U1l pEUICHUS] TPAKTUYECKHX 3a/1a4 U IIPEICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOMCTBA.

Crenenb C palMOHAJIbHBIM IIOKa3aTejleM U €€ CBOICTBA, CTENEHb C JACHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm yucna. CoiicTBa norapudma. /lecaTuunble U HaTypaabHbIE JIOTapU(pMBI.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT'€HC YHCJIOBOIO0 apryMeHTa. APKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaectBa M TOXAECTBEHHbIE IpeoOpa3oBaHUsA. YpaBHEHHE, KOpPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypAaBHEHUA-CIIeACTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHbBIE METO/IbI PEIICHUs LENbIX U JPOOHO-pallMOHAIbHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouieHs!l OT OJJHOM NEPEMEHHON. [leeHne MHOTOWIEHa Ha MHOTOYJIEH ¢ OCTaTKOM. Teopema
be3y. MHorousensl ¢ nensiMu ko3 dunnentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILMX CTENIEHU U KOPHHU.

Wppanmonanshblie ypaBHeHHs. OCHOBHbBIE METO/BI PELICHUS UPPAlMOHAIbHBIX YPaBHEHUH.

IlokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBanHue BbIpaXeHHUH, copepKaluX JOrapu(pmBbl.

Jlorapupmuueckue ypaBHeHUs. (OCHOBHbIE METOJbl  pelIeHUs JIorapu(GMUUECKUX
YpaBHEHUM.

OcHoBHbIE TpuUroHomerpudeckue Gopmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenne cucrem JNMHEHHBIX YypaBHEHHMH. MaTpuma CHUCTEMBI JIMHEMHBIX YPAaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro FreOMETPUUECKHI CMBICI U CBOMCTBA, BBIYMCIEHUE €70 3HAUECHNUS,
IIPUMEHEHNE ONPEICIUTENS Il PEIICHNUS] CUCTEMBI JINHEWHBIX YpaBHEHUN. Penienue npukiiagHbIx
3a7a4 C IIOMOLIbIO CHUCTEMbl JIMHEHHBIX YypaBHEHHMU. lcciienoBaHMe NOCTPOCHHOW MOJEIU C
ITOMOILBIO MATPHIL U OIIPEIEIUTENEH.

ITocTpoeHHe MaTeMaTUYEeCKUX MOJEIEH pPEalbHON CUTyallMd C IIOMOLIbIO YPAaBHEHUN U
HepaBeHCTB. [IprMeHeHne ypaBHEHHMI M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHMX 3a/1ad U 3a1ad
U3 PA3UYHBIX 00JIaCTel HAYKU U peabHON KU3HH.

DYyHKUMH U TPaPUKHU

OyHkuMs, crnocoObl 3amaHus QyHkuuu. B3aumHO oOpatHbie (QyHkuuu. Kommosuius
¢bynkuuit. ['paduk pynkunn. DnemMeHTapHble peodpa3zoBaHus TpaguKoB (HyHKIMMA.

OO6mactp ompeaeneHus © MHOXKECTBO 3HaueHnd (yHkuwu. Hymu ¢ynknuum. [IpomexyTku
3HaKonmocTostHcTBA. YUETHble W HeuéTHble ¢yHkumu. llepmommueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (YHKUUH. MakcuMyMbl U MHUHUMYMBbl (pyHKiuu. HambGonbimiee u HanMmeHbllee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.



JIuneiiHast, KBaJipaTU4YHas U IPOOHO-IMHEHHAs (QyHKIMU. DIEMEHTapHOE MCCIE0BAHUE U
HOCTPOCHUE UX I'PaPHKOB.

Crenennast (QyHKIMS C HATypaJlbHBIM U IeNbIM Toka3ateneMm. EE€ cBoiictBa u Tpaduk.
CpoiictBa M rpaduk KOpHS N-0il cTeneHW Kak (yHKIMM OOpaTHOW CTENEHU C HaTypaJbHBIM
IIOKa3aTEJIEM.

Iloka3zarenbHas U jorapupmuueckas QyHKIUM, UX cBOiicTBa M rpaduku. VcnonaszoBaHue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpuueckass OKpPYXHOCTb, OIpPEIEIEHUE TPUTOHOMETPUUYECKHX  (PYHKIHI
YKCIIOBOI'O apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTU B peallbHBIX Ipolieccax U sABICHMAX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

ITocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs MOCIENOBaTEIbHOCTEH. MeTo] MaTeMaTu4ecKoi
WHAYKIUA. MOHOTOHHBIE M OIPaHMYEHHBIC IIOCIIEIOBAaTEIbHOCTH. VICTOpUS BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass u  reomerpuueckas — nporpeccuu.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma OeCKOHEUHO YOBIBAaIOLIEH IeOMETpUYECKOl MpOrpeccuu.
JInHelHbI 1 3KCIIOHEHMANBHBIA pocT. Yucio e. @opmyna ciioKHBIX NPOLEHTOB. Vcrons3oBanue
IIPOrPECCUU JJIsl PELIEHMs] pEaJIbHBIX 3a/1ay PUKJIIAJHOIO Xapakrepa.

HenpepeiBable GyHKIMM 1 UX CBOMCTBA. TOYKHM pa3ppiBa. ACUMITOTHI TpadKOB (QYHKIIHH.
CpoiicTBa (yHKUUH HENpepbIBHBIX Ha OTpe3Ke. MeTox MHTEpBaJOB JJs PELICHHUsS HEPaBEHCTB.
[IpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN IS PEIICHHS 3a/1a4.

IlepBas u BTOpas npousBoAHble GpyHKIUU. OnpeneneHue, reOMeTpUIECKU U GU3NIECKUit
CMBICI POM3BOAHOM. YpaBHEHUE KacaTeIbHOUN K rpa@uKy QpyHKIHH.

ITpouzBosHbIe 3neMeHTapHbIX QyHKIMA. [Ipon3BoaHas cyMMBbl, TPOU3BEACHUS, YACTHOTO U
KOMIO3UINH (YHKIIHH.

MHo:kecTBa M JIOTHKA

MHoOXecTBO, omnepaluu HajJ MHOXECTBaMU M UX CBoWcTBa. Jmarpammel Ditnepa—BeHHa.
[IpuMmeHeHne TEeOopEeTUKO-MHOKECTBEHHOIO anmapara Uil OINKMCAaHWsS PEATbHBIX MPOLIECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ompenenenue, TeopemMa, CBOMCTBO MAaTEMAaTHYECKOTO O0BEKTA, CIIEICTBHE, JTOKA3aTEIbCTBO,
PAaBHOCWIIbHBIE YPABHEHHUS.

11 KIIACC

Yucia v BbIYUCTCHUSA

Hatypanbuble u nensle uucia. [IpuMeHeHHE MPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HauOonbImui obmuii aenutens (nanee — HOJl) u Haumensinee oOuiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKinja s pemenus 3a7a4 B HENbIX YUCIIaX.

KowmmekcHele uncna. AusreOpandeckass W TpUTOHOMeTpuueckas (GOpMbI  3amucu
KOMILJIEKCHOTO 4Hcia. ApudMeTHUeCKHe Omepanuu ¢ KOMIUIEKCHBIMU uuciamMu. M3o00paxeHue
KOMIUIEKCHBIX YMCEJ Ha KOOpAMHATHOM Tuiockoctu. Popmyna Myaspa. KopHu n-oil crenenu us
KOMILUIEKCHOTO 4Hcia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl Ui peuleHus (QU3NYecCKHX |
FeOMETPUUECKUX 3aj1au.

YpaBHeHHsI M HEPABEHCTBA
Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ U HCPABCHCTB. PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-
cnencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.



OTbop KOpHEH TPUTOHOMETPHYECKUX YPABHEHHH C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. PerieHne TpuroHoMeTpuyecKux HEPaBeHCTB.

OCHOBHBIE METOBI PEUICHUS TTOKA3aTEIIBHBIX U JIOTAPU(MUICCKIX HEPABCHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX, UPPALlMOHAIbHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YPABHEHUI.

VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IApAMETPAMH.

[IpuMeHeHne ypaBHEHUIH, CUCTEM M HEPABEHCTB K PELICHHUIO MAaTEMaTHYECKHUX 3aaad U
33/1ad M3 Pa3IMYHBIX O00JIacTed HAayKu M peajbHOM KU3HMU, WHTEPHpPETALMs IOJYYCHHBIX
pe3yNbTaTOB.

DOYyHKUMH U TPaPUKH

I'padux xommozummu QyHKui. ['eomerpuueckue oOpa3sl ypaBHEHUH W HEpPaBEHCTB Ha
KOOPJAMHATHOH INIOCKOCTH.

Tpuronomerpuueckre GyHKIIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTonbl pelieHus: ypaBHEHUI U HEpaBeHCTB. I'paduueckre MeTo bl pelieHus
3a/1a4 ¢ mapaMeTpamH.

Hcnonb3oBanue rpadukoB (GYHKUMN [UIs MCCIEJOBAaHUS IPOLECCOB U 3aBHCUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PELICHUH 3a/1a4 U3 IPYrUX YyUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Hayana maTeMaTH4eCKOro aHajmu3a

[IpuMeHeHre MPOU3BOAHOM K MCCIeA0BaHHIO (QYHKIMHA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAaMMEHBIIIETO 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpumeHeHHe NPOM3BOAHOM Ul HAXOXKIEHUS HAWIYYIIEro pEIIeHHUs B INPHUKIAIHBIX
3aja4yax, JUIsl ONpeAeNieHUs] CKOPOCTH M YCKOpPEHHs IIpoliecca, 3aJaHHOro ¢GopMysiol wim
rpauKoMm.

[TepBooOpasnasi, OCHOBHOE CBOWCTBO TNepBOOOpa3HbIX. [lepBooOpa3HbIE 3JIeMEHTApPHBIX
¢ynkuuit. [IpaBuna HaxoXk/A€HUS TEPBOOOPA3HBIX.

Nurerpai. I'eomerpuyecknii CMbICI HHTErpaia. BerauciieHne onpeaes€HHOro HHTerpaa 1o
¢dopmyne Herotona-Jleitbnuna.

[Ipumenenne wuHTerpajga s HAXOXACHUS IUIOMAAEH IUIOCKUX GUryp u o0bEMOB
T€OMETPUYECKUX TEJl.

[Ipumepsl pemienuit auddepeHnrnaibHbIX ypaBHEeHHH. MaTtemartnueckoe MOAETUpOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaTbHBIX YPAaBHEHUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKOro BOCIUTAHUSA:

C(OPMHPOBAHHOCTh  TPAKIAAHCKOM MO3UIMHM  OOy4yaroIIerocs Kak AakTHBHOTO H
OTBETCTBEHHOI'0 YJIE€HAa POCCHMCKOro oOIIecTBa, MPEACTaBIEHUE O MAaTEeMaTHYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHH, TPOLEAYp TPa)XKJAaHCKOTO OOIIECTBa
(BBIOOpBI, OMPOCHI M JIPyroe), yMEHHE B3aUMOJCWCTBOBATH C COLMAIBHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (DYHKIMSIMH U HA3HAYCHUEM;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKON TPaKIAHCKON HMJCHTUYHOCTH, YBRKEHHUS K MPOLUIOMY U
HACTOALIEMY POCCHUMCKOM MaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKCHHMSIM POCCUHCKHUX
MaTE€MaTUKOB M POCCUNCKOM MaTEMaTU4ECKOU IIKOJIbI, UCIIOJIBb30BAaHUE ITUX JTOCTHKEHUHN B JPYIUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHME  JYXOBHBIX  LIEHHOCTEH  poccuiickoro  Hapojaa,  c(HOpPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMSI, ITUUECKOIO IOBEJEHUS, CBS3aHHOIO C NPAKTHUYECKUM IPUMEHEHHEM
JOCTHKEHUN HAyKM M JESATECIBHOCTBIO YYEHOIO, OCO3HAHHME JIMYHOIO BKJIAJa B IIOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKIKOYas 3CTETUKY MAaTEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajlay, pEIIeHUH, pacCcyXJIeHHH, BOCHIPUMMYHMBOCTb K MAaTeMaTHYECKHUM acleKTaM
Pa3IUYHbBIX BUJIOB UCKYCCTBA;

5) pusuveckoro BoCnUTAHMSA:

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHITh MaTEMaTUYECKHE 3HAHUSI B MUHTEpecax 370pOBOIo U
6e3o0macHoro obpasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO (3I0POBOE MUTAHHE,
cOanaHCUPOBAaHHBIN PEXXUM 3aHATUI U OTJbIXA, peryisipHas (pusndeckas akTUBHOCTD), (PU3HUECKOE
COBEPUICHCTBOBAHUE IIPH 3aHATHUSIX CIIOPTUBHO-03/JOPOBUTEIBHON NEATEIBHOCTBIO;

6) TpyaoBoro BocnuTaHus:

TOTOBHOCTb K TpPYZy, OCO3HAaHHE LIEHHOCTH TPYIOJIIOOMS, HHTEPEC K pa3lUuHbBIM cdepam
npoecCuOHANBbHON NeATEIbHOCTH, CBA3aHHBIM C MAaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIN BbIOOp Oynyiei mpodeccun U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YecKOMY OOpa30BaHMIO M CaMOOOpa3oBaHHUIO Ha
IPOTSKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHIO B PELICHUM NPAKTUYECKUX 3a1ay
MaTeMaTUYeCKON HaIllPaBJIECHHOCTH;

7) 3K0I10THYECKOr0 BOCTIMTAHUSA

c(OPMUPOBAHHOCTh  AKOJIOTMYECKON  KYJIbTYpbl, IOHHUMAaHHE BIMSIHHUS  COLIMAIBHO-
HDKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE IMPUPOJHOM U COLMAIBHOM Cpelbl, OCO3HAHUE
IJ100abHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM, OpUEHTalUsl Ha IPUMEHEHHE MaTeMaTHUYeCKUX
3HAHUH JUIA pelIeHus 3a/au B 00JacT OKpYXKarollled cpelibl, INIAHUPOBAHUE MOCTYIKOB M OLIEHKU
MX BO3MOXHBIX ITOCJIEICTBUM JIJIS1 OKPYXKAIOIIEH CPENIbL;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS

Cc(OPMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIECTBEHHOM NMPAaKTUKU, TOHHUMAHHE MaTeMaTHYeCKOi HayKH Kak c(epbl YeIOBEUYECKOi
JESATEIIBHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYUMOCTH I Pa3BUTUS IUBUIIN3ALNAHN, OBJIAJCHUE SI3BIKOM



MaTeMaTUKd U MAaTeMAaTHU4EeCKOM KyJIbTYpOM KaK CpEACTBOM IIO3HAHUS MHUpPA, TOTOBHOCTH
OCYLIECTBIIATH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHIANBHUYAIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTebHbIE YHHBEPCAJbHbIE YUeOHbIE e CTBUS
ba3oBble Jornyeckne AeHCTBUSA:

— BBIBJSITH U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPH3HAKHM MaTEMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXTy TTOHATUSAMH, (OPMYITHPOBATH ONPECICHHS MTOHATHI, YCTaHABINBATh
CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALWU, OCHOBAHUS /Il OOOOIICHUS M CpPaBHEHUS, KPUTEPUU
MPOBOJMMOI0 aHAIN34;

— BOCHPHUHUMATH, (OPMYIHpPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTCIHHBIC H
OTpUIIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

— BBIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IIPOTUBOpPEYHS B (DaKTax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUAX, IIpeIaraTh KpUTEPUH IJI BBISBICHHS 3aKOHOMEPHOCTEN
Y IIPOTUBOPEYHIA;

— JlefaTh BBIBOJABI C HCIOJIb30BAHMEM 33aKOHOB JIOTMKH, AEAYKTHBHBIX U HHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

— TMPOBOAHUTH CAMOCTOSITEIBLHO J0KA3aTeIhCTBA MATEMATUUECKUX YTBEPKIACHUHN (TIpsIMbIC
M OT TPOTUBHOTO), BBICTpAMBATh AapPryMEHTAIUMIO0, TPHUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHSI U BHIBOJIBI;

— BBIOMpaTh cHoco0 pemeHus y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHUAHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOASIINN C Y4ETOM CaMOCTOSITENIEHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTeIbCKHe AeHCTBUA:

— HCTOJB30BAaTh  BOMPOCHI  KAaK  HMCCJENOBATENbCKUNH  MHCTPYMEHT  TO3HAHWS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOpPEUHE, MpodIeMy, YCTaHABIMBATh UCKOMOE U
JaHHOE, (OPMUPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

— MPOBOAWTH CAaMOCTOSATENIBHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, MCCIEOBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHUeCKOro OOBEKTa, SIBICHUS, MPOIECCa, BBISBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

— caMoCTOsITeNbHO  (popMynHupoBaTh 0000IIEHHMsS ¥ BBIBOJBI MO  pe3yiabTaTam
MPOBEIEHHOTO HAOIOACHHUS, UCCIIEIOBaHMS, OLIEHUBATH JJOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTaTOB,
BBLIBOJIOB M O0OOIIEHHU;

— MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKKE BBIABUTATh MPEINOIOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSX.

PabGora ¢ undopmanmeii:

— BBIABJIATH JeUIUTH HHPOPMAIINH, JaHHBIX, HEOOXOMUMBIX JJIS OTBETa HA BOIPOC H
JUISL pellieHus 3a1a4u;

— BBIOMpaTh HWHPOPMAIMIO W3 HWCTOYHUKOB PpA3IMYHBIX THUIIOB, AaHAJIW3UPOBATH,
CHCTEMaTHU3UPOBATh W HMHTEPIPETUPOBATH HMHPOPMALMIO PA3IUYHBIX BUIOB U (Hopm
MPE/ICTABIICHHUS;

— CTPYKTypUpOBaTh HWH(OpMAIMIO, TMPEACTaBIATh €€ B  pasduyHbiX (opmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

— OIIEHHWBAaTh HAAEKHOCTh WH(OOpPMAIMK TIO CAMOCTOSTEIHHO CHOPMYITUPOBAHHBIM
KPUTEPHUSIM.




KoMMyHHKAaTHBHbIE YHHBepPcAJIbHbIe YUeOHbIe el cTBHSA
O01menune:

— BOCIIpUHHUMATh U q)OpMYHI/IpOBaTB CYXKACHHUA B COOTBCTCTBHUU C YCIIOBUAMH W LCISAMU
oOIIeHus1, SICHO, TOYHO, I'PaMOTHO BbIpaXaThb CBOI TOUYKY 3pPEHMsI B YCTHBIX M IHUCBMEHHBIX
TCKCTAaX, AaBaThb MMOSACHCHUS IO X004y PCIICHHA 3a4a4i, KOMMCHTUPOBATH HOJIy‘-ICHHBIfI PE3yibTaT,

— B X0JIe 00CYKIeHH 3a7aBaTh BOIIPOCH! M0 CYILECTBY 00CYXKIaeMOH TeMbl, IPOOIEMBI,
pemraeMoil 3ajauu, BBICKA3bIBaTh MJIEHM, HALEJIEHHbIE HAa IOUCK PELICHMs, CONOCTaBIATh CBOU
CYXJIEHHUS C CYXJCHUSMH IPYTUX YYAaCTHHUKOB JAMAIOra, OOHAPYXKHMBATh Pa3IU4ME M CXOJACTBO
HO3ULIMH, B KOPpEeKTHOU opme HOpMyIHUpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHMUS;

— MNPEACTABJIATL PE3YJIbTAaThl PCHICHUA 3aJdavu, SKCIICPUMCEHTA, UCCICAOBAHUSA, ITPOCKTA,
CaMOCTOSITENIFHO BBIOMPATh (hopMaT BBICTYIUICHHUS C YYETOM 3a/ad MPE3eHTAUUN U OCOOCHHOCTEH
ayJUTOpUU.

PeryasiTuBHbIe YHHBepcAIbHbIe YYeOHbIe 1eiicCTBUS
Camoopranuzanmusi:

— COCTaBJIAThH IIJIaH, aJlTOPUTM pEIEHHs 3aJaud, BBIOMpPATh CIIOCOO pELIeHUs C Y4ETOM
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

— BJIaJCTh HAaBBIKAMH TIO3HABATEIBHOW pe(IeKCHH KaKk OCO3HAHHMS COBEpPIIAeMbIX
JNEHCTBUH M MBICIUTEIBHBIX TPOLECCOB, MX PE3YJIbTAaTOB, BIAJAETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PEeLIeHNUss MaTeMaTHUeCKON 3a/jauu;

— TpPeABHIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPH PEUICHWW 3a/1a4d, BHOCHTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, MAHHBIX, HANJIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

— OLIGHWBATh COOTBETCTBHE pe3yJbTaTa MEIHM U YCJIOBUSAM, OOBSICHATH TNPUYNHBI
JOCTIHDKEHUSI WIM HEJOCTIDKEHUS PE3YIIbTaTOB JIEATeNIbHOCTH, HAXOAUTh OIIMOKY, AaBaTh OICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJILHOCTD:

— TIOHUMATb U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUAYaJIbHON paObOThI IpU
pemieHNH  y4yeOHBIX 3a/1a4, TNPUHUMATH IeJ1h COBMECTHOW JEATENbHOCTH, IUIAHHUPOBAThH
OpraHu3allMl0 COBMECTHOH pabOThl, pacmpenensTh BUABI pabOT, JOroBapHBaThbCs, OOCYXIATh
MIpOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

— y4acTBOBaTh B IPYNIOBBIX (opMax paboTsl (00Cyk1eHUs,, 0OMEH MHEHH, «MO3TOBbIE
IITYPMBI» U UHBIE), BBIMOJHATE CBOIO YaCTh PA0OTHI U KOOPJAMHUPOBATH CBOM JICHCTBUS C IPYTUMHU
YIIeHaMH KOMAaHJIbI, OIIEHMBATh KAayeCTBO CBOETO BKJIAga B OOMIMIA MPOAYKT TO KPHTEPHSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuennmss B_10 kJjacce OOydJarOIIMICSA TOJYYUT CIEAYIOIMNAE TPEIMETHBIC
pe3ynbTaThl MO OTACTBHBIM TeMaM pabodeil mporpaMMbl yd4eOHOTO Kypca «Anrebpa M Hayana
MaTEeMaTUYECKOTO aHAIIN3a:

Yuciaa 1 BBIYUCTICHUSA:

CBO60)IHO OIICPHUPOBATE IMOHATUAMMU: PpAIMOHAIBHOC YMCIIO, OeckoHeuHas nepuoandcCKasn
Ipo0Ob, TPOIEHTHI, UPPALMOHAILHOE YHCIIO0, MHOXKECTBA PAIIMOHAIBHBIX U JIEHCTBUTEIBHBIX YHCEN,
MOAYJb AEUCTBUTEIBHOTO YHACIA;

MPUMEHATH IPOOU M MPOLEHTHI Ul PeIeHHs MPHUKJIAAHBIX 3a7[ad M3 Pa3IMyHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;



IPUMEHATh TPUOTMKEHHBIC BBIUMCICHUS, TPAaBUIA OKPYIJICHUS, TPUKUIKY M OLEHKY
pe3ysbTaTa BHIYUCICHUH;

CBOOOJHO OIEpUPOBATh IOHATHEM: CTEIEHb C LEIbIM I10Ka3aTelleM, MCIIOJIb30BaTh
HoaXOAALYyl0 (OpMy 3amMcH JEHCTBUTENBHBIX YHCEN A PELICHUs MPAaKTUYeCKHX 3a7ad M
IIPEJICTaBICHUS JaHHBIX;

CBOOO/JIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM [10KA3aTEIEM;

CBOOOJHO ONEpUPOBATh IOHATUAMH: JOrapudmM uyucia, IECITUYHBIE U HaTypallbHbIE
J0TapuQMmBbl;

CBOOOJHO ONEpPHPOBATH MOHATUSAMHU: CHHYC, KOCHHYC, TAQHI'€HC, KOTAaHI'€HC YHCJIOBOIO
apryMeHra;

OIIEPUPOBATH MOHATHIMHU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATUSAMH: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbIE
YpaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

IPUMEHATh Pa3IMYHble METObl PELIEHHUsS palMOHAIbHBIX U JApOOHO-PALMOHATBHBIX
YpaBHEHHIA, TIPUMEHSTh METO/I MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: MHOTOWIEH OT OJHON HNEpEeMEHHOH, MHOTOWIEH ¢
HEeNBIMA KO PHUIMEHTaMU, KOPHU MHOTOWIEHA, TPUMEHSTH JIEJICHHE MHOTOYJICHa Ha MHOTOWIEH C
ocTaTkoM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

CBOOOZIHO  OIEpUpPOBaTh IOHATUSAMHU: CHCTEMa JIMHEHWHBIX YypaBHEHHWI, MaTpula,
ONpesieNUTeNb MaTpulbl 2 X 2 M ero IeOMeTPUYECKUH CMBICH, MCIOJIb30BaTh CBOWMCTBA
onpeaenuTenss 2 X 2 A BBIYMCIEHUS €ro 3HAY€HUs, NMPUMEHSTh ONPENCIIUTENN AJs pEIICHUs
CUCTEMBbl JIMHEHHBIX YPAaBHEHHUH, MOJEIUPOBaTh pEalbHblE CHUTyallUd C IOMOIIbI CHUCTEMBbI
JMHENHBIX YpaBHEHU, UCCIIE10BaTh MOCTPOCHHBIE MOJIENIH C IIOMOILBIO MaTPUIl U ONPEeIIUTENEH,
UHTEPIPETUPOBATH MOJTYYEHHBINH PE3yNbTaT;

HCII0JIb30BaTh CBOMCTBA EHCTBUI C KOPHSAMU JJIsl IPeoOpa30BaHus BbIpaKEHMUI;

BBIMOJIHATE ~ NPEOOpa30BaHMs  YMCIOBBIX  BBIPDAKEHMH, COAEPXKAIIMX  CTEHNEHH C
PalMOHATILHBIM [TOKA3aTENEM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMOB 1JIs MpeoOpa3oBaHus Jorapu(pMUIECKUX BbIpAXKEHUH;

CBOOOZIHO  OmepupoBaTb  MOHATHSIMHM:  HppalMOHANIbHbIE,  IIOKa3aTeJbHbIE U
JorapupMHUECKUe YpaBHEHUs, HAXOUTh UX PEIIEHHsI C TIOMOLIbI0 PABHOCUIIBHBIX MEPEXO0/I0B WU
OCYIIIECTBIISIs1 IPOBEPKY KOPHEN;

IPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYeckHe  GopMyibl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPKEHHUI,

CBOOOJHO OMEpUpPOBAaTh IOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSAThH
HE0O0X0IMMBIE (POPMYITBI TSI PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MOJICIMPOBaTh pealbHblE CHUTYyallMd Ha s3bIKE aireOpbl, COCTABIATh BbIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA II0 YCIOBHMIO 3aJayd, MCCIEJOBATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKIUH U TPaQUKH:

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: (DYHKIMS, CMOCOObI 3amaHus (DYHKIMH, B3aUMHO
oOpaTtHble (QYHKUIMH, KOMMO3ULUA GYHKIUM, Tpaduk GYHKIUH, BBIIOIHITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOO/JIHO ONEpUPOBATh MOHATUSAMHU: OOJIACTh OMNpEENIeHUss U MHOXECTBO 3HAuYeHUM
byHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATH MOHATUSAMU: YETHbIE M HEYETHbIE (QYHKLIMHU, MEPUOAUYECKHE
(GyHKLIMU, TPOMEKYTKM MOHOTOHHOCTH (YHKIHMH, MaKCUMyMbl W MUHUMYMbI (YHKIIHUH,
HauOoJIbIlIee M HAUMEHbIIIee 3HaYeHNEe (PYHKIIUU HAa IPOMEKYTKE;



CBOOOJHO OIEPUPOBATH MOHATHUAMU: CTENEHHas (QYHKUUS C HATYpPaJbHBIM M LEJbIM
nokasaresueM, rpaduk CTeNeHHON (PYHKIMU ¢ HaTypalbHbIM U LIEJIbIM HOKa3aTeaeM, rpaduk KOpHs
N-o#f cTeneHu Kak (pyHKIMH 0OpaTHOM CTETIeHU C HATYPaJIbHBIM ITOKa3aTelIeM;

ONEpUPOBATh MOHATUSMM: JIMHEHHas, KBaJgpaTU4Has W JpoOHO-IMHENHas (QYyHKLHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO ONEpHPOBATh IMOHATUAMM: IOKa3aTelbHas U Jorapudmuyeckas (QyHKIUM, UX
CBOWCTBA U TrpaMKH, HCIIOIH30BaTh UX IPAadUKH Ul PEIICHHs YPAaBHEHHMIA;

CBOOOJHO OINEPUPOBATH MOHATHAMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpEIe/ICHUE
TPUTOHOMETPHUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;

UCNOJb30BaTh rpadukn (QyHKIMM A7 UCCIeI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH IpU
pelIeHNH 3a/a4 M3 APYruX YYeOHBIX INPEIMETOB M PEaIbHOW >KU3HHU, BBIpaXKaTh (opMyIaMu
3aBUCHUMOCTH MEXKIY BEIMYNHAMU;

Hayana maTreMaTH4eCcKOro aHajImM3a:

CBOOOJHO OINEpPUPOBATH MOHATUAMH: apU(PMeTHdecKas W TeOMETpHUYEecKas Mporpeccus,
OeckoHEYHO YOBIBaroIlasi reoMeTpuyecKas IpOorpeccusi, JUHEHHbIM U IKCIOHEHLHUAIbHBIA pOCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHUE O KOHCTAHTE;

HCIIOJIB30BATh NIPOTPECCUU Il PELIEHUS PEAVIBHBIX 3a]a4 IIPUKJIATHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATH  HOHATHSAMM:  IOCIENOBATEIbHOCTb,  CHOCOOBI  3aJaHMs
IIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE W OTPaHUYECHHBIE IOCIEA0BATEIbHOCTH, ITOHUMAaTh OCHOBBI
3apOXKJIEHHUs] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJHO ONEpPHPOBATH IMOHATHUSMHU: HETPEpPHIBHBIE (YHKIWHU, TOYKH pa3pbiBa rpaduxa
GbyHKIIMH, aCUMITOTHI rpaduka GyHKIIH;

CBOOO/ZIHO ONEpUPOBATh IOHATHEM: (QYHKIUS, HENpEepblBHAs Ha OTpe3Ke, NPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH U5 peILieHHs 3a/1a4;

cBOOO/IHO ONIEpUPOBATh NOHIATUAMU: II€pBasi U BTOpask NPOU3BOJHbIEC (PYHKIMU, KacaTeJabHas
K rpaduky QyHKIUY;

BBIUYUCIISATH IPOU3BOJIHBIE CYMMBI, IPOU3BEEHUS, YACTHOTO U KOMIIO3UIIUU JIBYX (PYHKIIHM,
3HATh MPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHII;

HCII0JIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM [Tl pEIIeHUs 3a]1a4.

MHoKecTBa M JIOTHKA:

CcBOOO/IHO ONIEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAlUU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Uil ONMCAHMs pealbHbIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUN 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

CBOOOJHO OMNEpPUPOBATH TMOHATHAMM: OIpPENAEICHUEe, TeopeMa, YypaBHEHME-CIIEACTBHUE,
CBOICTBO MaTeMaTHYECKOro 00BbEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS M HEPABEHCTBA.

K xonny oOyuyenus B 11 kjaacce oOydaromuiics MOJYYUT CIEAYIOLIME TNpeAMETHbIC
pe3ysbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl yueOHOro kKypca «Anredbpa M Hayaia
MaTEMaTUYECKOr0 aHAIIU3an:

Ymuciia 1 BbIYUCICHUSA:

CBOOOJHO OIEpUPOBaTh MOHATUAMHU: HATypaJlbHOE M LEJI0€ YHCIO, MHOXECTBa
HaTypaJbHBIX W LENBIX YHCEJ, UCIOIB30BaTh MpU3HAKK AennMocTy menbix yucen, HOJ u HOK
HaTypaJbHBIX YMCEN IJIs PEIICHM 3aa4, IPUMEHATh aroput™ EBknnna;

cBOOOIHO ONEpHUPOBATh MOHITUEM OCTaTKa IO MOAYJIIO, 3alMChIBaTh HaTypaJbHbIE YKCia B
Pa3IMYHBIX TO3ULUOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOJIHO OMEpUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOKECTBO KOMILJIEKCHBIX
quceN, MPEeACTaBIATh KOMIUICKCHBIE YMClIa B alNreOpanveckoil W TpUroHOMeTpuueckoil (opme,
BBINOJIHATH apU(PMETUYECKHE ONIEPALUU C HUMH U N300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJHO OIIEpUPOBATH MOHATHSAMH: UppalOHAIIbHBIE, IIOKa3aTeNbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXO0B;

OCYILLECTBIIATh OTOOP KOPHEH MpH pellIeHNH TPUTOHOMETPUUECKOTO YPaBHEHHUS;



CBOOOJHO ONEpPHPOBATh IOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, MPUMEHSTH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZIHO OIIEpPUPOBATh MOHATHSIMH: CUCTEMA U COBOKYIHOCTb YpaBHEHHH U HEPABEHCTB,
PABHOCHJIBHBIE CUCTEMBl M CHUCTEMBbI-CIIEICTBUS, HAXOAUTh PELICHUS CUCTEMbl U COBOKYIHOCTEH
paLMOHATBHBIX, UPPALMOHAIBHBIX, TTOKA3aTEIbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pelaTb  pallMOHAJbHBIE, HUpPpaAlMOHAIbHBIE, IOKa3aTelbHbIC, JOrapupMUUecKHe U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAILKE MOYJIN U ITapaMeTphl;

IPUMEHATh TpapUuecKue METO/Ibl ISl PELICHUs] YPaBHEHUM M HEPABEHCTB, a TAKKe 3a/1ay C
napaMmeTpamy;

MOJICJINPOBaTh pEalbHbIE CHUTYyallMd Ha s3bIKE aIreOpbl, COCTABIATh BbIPAXKEHUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh IOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM alnapaTa ainreopbl, MHTEPIPETUPOBATh MOJIyUYEHHbIN pe3ybTar.

DyHKIUH U TPaQUKH:

CTPOUTH TpapUKM KOMIO3ULMHK (DYHKIMHA C MOMOILBIO 3JIEMEHTAPHOTO HCCIIEAOBAHUS U
CBOMCTB KOMITO3HIINH JABYX ()YHKIIHIA,

CTPOUTH TeoMeTpUUecKre 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKIIHIA;

IPUMEHATHh (PYHKIMH JUI1 MOJIETUPOBAHMS U UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.

Havyana maTeMaTH4ecKkoro aHajimsa:

UCIOJb30BaTh IPOU3BOJAHYIO JJs HUCCIel0BaHUS (YHKIMH HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXO/AUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIMN HENPEPBIBHON Ha OTPE3KE;

HCII0JIb30BaTh MIPOU3BOIHYIO JUUIsl HAXO0XK/IEHUS HAWIYUIIETr0 PEeIEeHUs B IPUKIAIHBIX, B TOM
YUCIIe COLMAIbHO-3KOHOMUYECKUX, 3a/1a4ax, s ONpeeseHHs] CKOPOCTH U YCKOpEHHUs Ipolecca,
3a1aHHOTO (POPMYIION MU TpadhUKOM;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: MEpBOOOpa3Hasi, ONpe/eEHHBIA HHTEerpaj, HaXOIUTh
NepBOOOpa3HbIe AJIEMEHTAapHbIX (YHKIMH M BBIUUCIATH UHTErpan mno Qopmyne HproToHa-
JleliOHMNA;

HaXOJUTh IJIOMAAN MJIOCKUX (UTYp U 0OBEMBI TEJ C TOMOIIBIO0 HHTETpaJIa;

UMETh MpPEICTaBICHHE O MaTeMaTM4YEeCKOM MOJCIMPOBAHWU Ha IPUMEPE COCTABIICHUS
nuddepeHIabHBIX YPaBHEHUI;

pelaTh NpUKJIaJHbIE 3aJaud, B TOM YHCIIE COLMATbHO-3KOHOMHUYECKOTO U (hU3n4YecKoro
XapakTepa, CpeICTBAMU MaTEMaTHYECKOT0 aHaJI3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Konn4yectBo yacos JIeKTPOHHbIE
N HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl (uucpponnic)
n/n pasa porp Beero Kontpoabubie I[lpakTHdeckHe  ogpazoBaTeibHbIE
padoTbI padoTsI pecypcbl
MHOX€ECTBO I€UCTBUTEIBHBIX YA CEN. MHOTOWIEHBI.
1 PanmonansHble ypaBHEHUS U HEPABEHCTBA. 24 1
CucreMbl TMHENHBIX YpaBHEHUN
2 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[EJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaunoHanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pynkuus. Jlorapupmuueckue 18 1
YpaBHEHHS
6 | TpuroHomerpuuyecKkue BBIPAXKEHUS U YpPaBHEHUS 22 1
7 TlocnenoBaTenbHOCTH U IPOTPECCUH 10 1
8  HenpepsiBuble pynkuuu. [IponsBoaHas 20 1
9 | TloBTOpenwme, 0000MEeHUE, CHCTEMATH3AIUS 3HAHUH 5 2
OBUHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 136 10 0




11 KJIACC

KosmnuecTBo yacos JJIEKTPOHHBIE
N HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbI (undposnie)
/i pa3i porp Beero Konrpoabubie I[IpakTHYecKHE  ofpazoBaTelbHBIE
padoTshI padoTsbI pecypcsl
1 HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO TPOU3BOAHOMN 22 1
2  IlepBooOpa3Has U MHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHHA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 | KowmmekcHsie yncna 10 1
6 | HarypasibHbIC U LIeJIbIC YHCIIa 10 1
7 CucTeMBbl paroHaTBHBIX, HPPAMUOHATBEHBIX 12 1
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX YpaBHEHHIA
8 | 3amaum c mapaMmeTpamu 16 1
9 | TloBropenwue, 00001IEHIE, CHCTEMATH3AIUS 3HAHUN 16 2
OBUIEE KOJIMYECTBO YACOB 11O MTPOTPAMME 136 10 0




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema

KoJ-Bo
4acoB

I[aTa NMpOBEACHUS

no
IJIAHY

no
dakrty

MHO0XkecTBO AeiiCTBUTEIbHBIX Yhces. MHOrowieHbl. PanimoHaibHbIEe YyPABHEHUSA U
HepaBeHCcTBAa. CHcTEMBI JIMHEHHBIX YPaBHeHM (24 yaca)

1 MHOXxeCTBO, OIlepaluy HaJ MHOKECTBAMM U UX CBOWMCTBA 1

2 Huarpammsl Ditniepa-Benna 1

3 [IprMeHeHne TeOPETUKO-MHOKECTBEHHOT'0 arnapaTa Jijis 1
penieHus 3aaa4y

4 Paunonanbublie yncna. OObIKHOBEHHBIE U JECSITUYHBIE 1
JpoOH, POLIEHTHI, OECKOHEYHBIE IEPUOANYECKUE ApoOU

5 Panmonaneubie yncna. OObIKHOBEHHBIC U AECATUYHBIC 1
JpoOu, IPOLIEHTHI, OECKOHEYHBIE EPUOINIECKUE TPOOH

6 [Tpumenenue apobeii U MPOIIEHTOB IS PEIeHUs 1
IPUKIAJIHBIX 3a7a4

7 [Tpumenenue apobeii U MPOIICHTOB IS PEIeHUs 1
NPUKIAJHBIX 3a7a4

8 [HelicTButenpHble uncina. PaninoHanbHble U HPpalMOHATIbHbBIE 1
yuclia

9 Apudmerndeckue onepanuu ¢ 1eHCTBUTETLHBIMU YHCIIAMU 1

10 | Moxyinb JeHCTBUTEILHOTO YUCIIA U €T0 CBOWCTBA 1

11 [TpuOnm>xE€HHBIE BHIYMCIEHUS, IPAaBUiIa OKPYIIICHHUS, 1
MIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN

12 OCHOBHBIE METO/IbI PEeLIEHUs LIENbIX U IPOOHO- 1
palMOHAJILHBIX YPaBHEHHUI U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEeIIEHUs LIENbIX U IPOOHO- 1
palMOHAJILHBIX YPaBHEHHUI U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEeIIEHUs LIENbIX U IPOOHO- 1
paloHaJIbHBIX YPAaBHEHHI U HEPABEHCTB

15 MHorouneHsl 0T OJHOM IEpeEMEHHOM. [leleHrne MHOrouIeHa 1
Ha MHOTOWIEH C ocTaTKoM. Teopema besy

16 | MHorowreHs ¢ ensiMu Kodhdurmentamu. Teopema Buera 1

17 | Pemenue cuctem JIMHEHHBIX YpaBHEHHM 1

18 | Pemenwue cucTeM TMHEHHBIX YpaBHCHHMA 1
Martpuna cuctemsl TMHENHBIX ypaBHeHUN. Onpeaennurens

19 | maTpuibl 2X2, €ro reOMETPUIECKHI CMBICT U CBOWMCTBA; 1
BBIUMCJIEHHE €r0 3HAYCHUS

20 Ornpeaenurenb MaTpUIbl 2X2, €ro TeOMETPUUYECKUNA CMBICT U 1
CBOMCTBA; BBIYMCIICHUE €TI0 3HAYCHUS

21 ITpuMmeHeHre onpeaenuTeNs Ui PEIIEHUs CUCTEMBI 1

JIMHEWHBIX YpaBHEHUMN




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no no
TJIAHY dakrty
29 Pemefme HPUKJIA/HBIX 3324 C OMOLIBIO CHCTEMBbL 1
JMHEHHBIX YpaBHEHUN
23 Pemezme HPUKJIA/HBIX 33711 © NOMOILBIO CHCTEMBI 1
JUHEHWHBIX YpaBHEHUN
24 KonTpoabHnas padora «PanuoHajibHble YypABHEHUS U 1

HEpPaBCHCTBA. CucreMbl JJHHEHHBIX ypaBHeHI/Iﬁ»

@Oynkuuu ¥ rpadpuku. CreneHHas pyHKUUs ¢ HeJbIM nmokasaresem (12 yacos)

OyHK1Ms, criocoobl 3ananus GyHknun. Bzanmuo oOpatHbie

25 . 1
dbynkimun. Komnosunus GyHKimii

26 I'paduk pynkuuu. dnemMeHTapHble TIPeoOpazoBaHus 1
rpaduKoB QYHKITHI

97 Ob6unacTp onpeaeneHuss © MHOXKECTBO 3HAYeHHUH (DYHKIIUU. 1
Hynu ¢pynknun. IIlpomexxyTkn 3HaK IOCTOSIHCTBA

8 Yérubie u Heu€éTHbIe PyHkuuu. [lepuoanueckue GyHKINH. 1
[TpomexyTKH MOHOTOHHOCTH (DYHKITHH

29 MaxkcuMymbl 1 MUHUMYMBI pyHkinu. Hanbonbinee u 1
HaMMEHbIIIee 3HaYeHUE (PYHKIMH HA TIPOMEKYTKE

30 | Jluneitnas, KkBagpaTHyHasi U APOOHO-IHMHEHHAS (YyHKIIUN 1

31 DneMEeHTapHOe UCCIIEIOBAaHUE U TOCTPOCHHE IPaUKOB STUX 1
byHKIMMA

30 DeMeHTapHOe UCCIeI0BaHUEe U MOCTPOEHUE rPpahuKOB 3TUX 1
byHKIMMA

33 | Crenens ¢ nenbM nokasatenem. bunom Hetotona 1

34 | Crenensb ¢ nenbM nokasarenem. bunom Hetotona 1

35 Crenennast GQyHKINS C HATYPAJIbHBIM H LEJIBIM ITOKA3aTeNEM. 1
E€ cBoiicTBa u rpauk

36 KonTpoubnas padora «Ctenennas pynkuus. Eé 1

CBOHCTBA M rpapuk»

ApudmeTudeckuii KopeHb N-oi creneHu. Uppaunonansubie ypapHenus (15 yacos)

ApudmeTnueckuii KOpeHb HaTypaJbHOU CTENIEHHU U €ro

37 . 1
CBOWCTBA

38 Applvq)MeTquCKHﬁ KOpPEHb HATypAJIbHOM CTEIIEHU U €r0 1
CBOWCTBA

39 [TpeoOpa3oBaHuUs YUCIIOBBIX BRIPAKECHUHN, COICPIKAIIAX 1
CTETIEHU M KOPHHU

40 [TpeoOpa3oBaHuUs UUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX 1
CTETIeHU W KOPHU

a1 [TpeoOpa3oBaHuUs UUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX 1
CTETIeHU W KOPHU

42 WppaunonanbHble YPABHEHHS. OCHOBHBIE METO/IbI PELICHUS 1
MPPAlMOHATILHBIX YPaBHEHHM

43 HppauronanbHbIe YPABHCHIS. OCHOBHBIE METO/IbI PELLICHUS 1
UPPAlMOHATILHBIX YPaBHEHHM

44 | UppanmonanbHble ypaBHeHHUS. OCHOBHBIC METOIBI PEIICHUS 1




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no o
TJIAHY dakrty

UppaMOHATILHBIX YPaBHEHUN

45 PaBHOCHIIBHBIC TTEPEXO0/IbI B PEIICHUHN UPPALTTOHAIBHBIX 1
ypaBHEHU M

16 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUH UPPALTMOHAIBHBIX 1
ypaBHEHUH

47 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUN UPPALTUOHATBHBIX 1
ypaBHEHU M

48 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPALTMOHAIBHBIX 1
ypaBHEHUH

49 CgoiicTBa u rpaduk KOopHs N-0i cTeneHy Kak (yHKIUU 1
00paTHOM CTETIEHH C HATYpAIbHBIM MTOKa3aTeJIeM

50 CgoiicTBa u rpaduk KOpHs N-0if cTeneHy Kak GyHKIUU 1
00paTHOM CTETEHH C HATYpAIbHBIM MTOKa3aTeJIeM

51 KontpoabHnas padora «CBoiicTBa M rpa)uk KOpHs N-0H 1
crenenu. UppaunonajbHble ypaBHEHHUsD)

Hoka3zareabnas pynkuus. [lokazareabnsie ypaBHenusi (10 yacos)

52 | CteneHb ¢ pallMOHAIBHBIM ITOKa3aTelieM U ¢€ CBOMCTBA 1

53 | CreneHb ¢ pallMOHAIBHBIM ITOKa3aTesIeM U €€ CBOICTBA 1

54 | CreneHb ¢ pallMOHAIBHBIM ITOKa3aTesleM U €€ CBOHCTBa 1

55 | Iloka3arenbHas ¢yHKIHMSA, €€ CBOWCTBA U rpaduk 1

56 | HUcnonb3oBanue rpaduka GyHKIUH UL pEIICHHs ypaBHEHUI 1

57 | Ucnonb3oBanue rpaduka QyHKINU Ui pEIIEHUs] ypaBHEHUN 1

58 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS 1
NOKa3aTeJIbHbIX YpPaBHEHUH

59 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS 1
NOKa3aTeJIbHbIX YpaBHEHUN

60 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS 1
NOKa3aTeJIbHbIX YpaBHEHUN

61 KonTtpoubnas padora «Iloka3arenbHas pyHKIHA. 1
IMoka3aTeabHble yPAaBHEHHS»

Jlorapugmuueckas pynkuus. Jlorapupmmnyeckue ypapHenus (18 yacos)

62 | Jlorapudm uncna. CoiictBa norapudma 1

63 | Jlorapudm uncna. Coiictsa norapudma 1

64 | Jlorapudm uncna. CoiictBa norapudma 1

65 | JlecaTmuHbIC M HATYpaJIbHBIE JIOTAPU(DMBI 1

66 | JlecaTmuHBIC M HATYpaJbHBIE JIOTAPU(DMBI 1

67 | IlpeoOpa3oBanue BEIPAXKEHUH, COIEPKAIIUX JIOTapUPMBbI 1

68 | IIpeoOpazoBanue BEIpAXKEHUH, COIEPIKAIINX JIOTapUPMBI 1

69 | IlpeoOpazoBanue BEIPAXKEHUH, COEPIKAIIUX JIOTapUPMBbI 1




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no o
TJIAHY dakrty
70 | Jlorapudmuyeckas pyHkims, e€ cBoiicTBa U rpaduk 1
71 | Jlorapudmuueckas QyHKIus, e€ CBOMCTBA U TpaduK 1
72 | Ucnonp3oBanue rpaduka GyHKIMM IJIs PEIICHUS YPaBHCHUMA 1
73 | Ucnonb3oBanue rpaduka GyHKIUH U pEIICHHUS ypaBHEHUN 1
74 Jlorapupmuueckue ypaBHeHH. OCHOBHBIE METOBI PELICHUS 1
JOrapu(PMHUECKUX YPaBHEHUI
75 Jlorapupmuueckue ypaBHeHH. OCHOBHBIE METOBI PELICHUS 1
JOTapuPMHIECKUX YPaBHEHUIN
76 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOBI PEILICHUS 1
JOrapupMHUECKUX YPaBHEHUH
77 PaBHOCHIIBHBIE TIEPEXOIBI B PELICHUH JIOTapU(PMHUECKHX 1
ypaBHEHUU
78 PaBHOCHIIBHBIE TIEPEXOIBI B PELICHUH JIOTapU(PMHUECKHX 1
ypaBHEHUH
79 Kontponbnas pabota «Jlorapudpmuyeckas GyHKIus. 1
Jlorapudmuueckue ypaBHEHUS
TpuronoMmerpuyeckne BbIpa:KeHUsl M ypaBHeHus (22 yaca)
80 | CuHyc, KOCUHYC, TAHT€HC M KOTAHTEHC YHCIIOBOTO apryMEHTa 1
81 | CuHyc, KOCHHYC, TAHT€HC M KOTAHT€HC YHCIIOBOTO apryMEHTa 1
82 | ApkcuHyc, apKKOCHHYC M apKTaHTE€HC YHCIOBOTO apryMeHTa 1
83 | ApkcuHyc, apKKOCHUHYC M apKTaHI'€HC YHCIOBOTO apryMeHTa 1
84 TpuroHomeTpuveckast OKpy>KHOCTB, OIIPECTICHHIE 1
TPUTOHOMETPHUUYECKUX (DYHKLIUH YHUCIOBOIO apryMeHTa
85 TpuroHomeTpuveckass OKpy>KHOCTb, OIIPECTICHHIE 1
TPUTOHOMETPHUUYECKUX (DYHKIIMH YHCIOBOrO apryMeHTa
86 | OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
87 | OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88 | OcHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
89 | OcHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 | IlpeoOpazoBaHe TPUTOHOMETPUYECKUX BBIPAsKEHHI 1
91 | IlpeoOpa3oBaHKe TPUTOHOMETPUYECKHX BBIPAKEHHH 1
92 | IlpeoOpa3oBaHe TPUTOHOMETPUYECKUX BBIPAsKEHHH 1
93 | IlpeoOpazoBaHme TPUTOHOMETPUIECKHIX BBIPAKEHHHA 1
94 | PemeHrie TPUTOHOMETPUYECKUX YPaBHEHUH 1
95 | PemeHnue TpUroHOMETPUYECKUX ypaBHEHUH 1
96 | Pemenue TpUrOHOMETPUYECKHX YPaBHEHUH 1
97 | Pemienue TpUTOHOMETPUUYECKUX YPaBHEHUH 1




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no o
TJIAHY dakrty

98 | Pemenne TpUrOHOMETPUYECKUX ypaBHEHUH 1

99 | Pemienue TPUTOHOMETPHYECKUX YPaBHEHUN 1

100 | Pemenne TpUTOHOMETPUYCCKUX YPABHCHHM 1

101 KonTpoabHnas padora « Tpuronomerpudeckue 1
BbIPaKeHUsI U TPUTOHOMETPHYECKHE YPABHEHUSI»

IMocaenoBarensHocTH M nporpeccuu (10 yacos)

102 [TocrieroBaTenbHOCTH, CIIOCOOBI 3aJaHUS 1
II0CJIEIOBATEIbHOCTEN. MeTo MaTeEMaTH4eCKON MHAYKIIUN

103 MOHOTOHHBIE U OTPaHUYEHHBIEC TOCIEAOBATEIbHOCTH. 1
Wcropust anasimza 6€CKOHEYHO MaJIbIX

104 | Apudmerndeckast mporpeccus 1

105 | I'eomerpudeckasi mpOTPECCHs 1

106 | BeckoHeuHO yOBIBaroIIasi reOMETPUYECKAst IPOTPECCHUs 1

107 CymMma 0ecKOHEYHO yObIBaroIIe reoMeTpruuecKon 1
pOrpeccuu

108 JInHelHBIN ¥ 3KCIIOHEHIMANbHBIN pocT. Yucio e. ®opmyna 1
CIIOYKHBIX TIPOLICHTOB

109 JInHelHbI ¥ SKCIOHEHIMANIBbHBIN pocT. Yucio e. ®opmyna 1
CJIO’KHBIX IPOLIEHTOB

110 Vcrionp30BaHue MPOTPECCHH ISl PEIICHHUS peaTbHBIX 3a/1a9 1
NPUKJIAJHOTO XapakTepa

111 KonTtpoubnas padora «IlociienoBareIbHOCTH H 1
Mporpeccum

HenpepsoiBubie pynkuuu. [Iponssoanas (20 yacos)

112 | HenpepbiBHBIE (QYHKIIMU U UX CBOMCTBA 1

113 | Touka pa3psiBa. ACUMOTOTHI TpapUKOB (HYHKIIMHA 1

114 | CgoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1

115 | CpoiicTBa pyHKIMI HEMIPEPHIBHBIX HAa OTPE3KE 1

116 | Metox HHTEpPBAIOB JJIs pEIICHHS] HEPABEHCTB 1

117 | Metoa uHTEepBaIOB JAJIs pEIIEHUS HEPABEHCTB 1

118 | Metoa nHTEepBaIOB JAJIS pEIIEHUS HEPABEHCTB 1

119 [TpuMeHeHHEe CBOMCTB HEMIPEPBIBHBIX (DYHKLUH JUIS peLIeHUS 1
3amaq

120 [TpuMeHeHNEe CBOMCTB HEMIPEPBIBHBIX (DYHKLMH JUIS pEeLIeHUS 1
3amaq

121 | IlepBas u BTOpast NpOU3BOIHBIC (PYHKLIUU 1

122 | Onpenenenue, reoOMETPUIECKUN CMBICIT TTPOU3BOTHOM 1

123 | Onpenenenue, GuU3MIECKU CMBICT TPOU3BOIHOM 1




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no no
TJIAHY dakrty

124 | YpaBHeHue KacaTenbHON K TpaduKy HyHKIIHU 1

125 | YpaBHeHue KacaTenbHOM K TpaduKy QyHKIIUN 1

126 | IIpousBoHBIE JIEMEHTAPHBIX (PYHKITUH 1

127 | IIpou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1

128 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIINH (PYHKITHIA

129 [Tpou3BoHAsI CYMMBI, TPOU3BEICHHSI, YACTHOTO U 1
KOMIIO3UIINH (YHKITHIA

130 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO U 1
KOMIIO3UIINH ()YHKITHIA

131 | KonTpoabhas padora «IIponsBoanas» 1

IToBTOpEeHMe, 00001IeHHE, CUCTEMATH3ALMS 3HAHUH (5 YacoB)

132 [ToBTOpenue, 0000IIeHNE, CUCTEeMATH3AIMS 3HAHUI: 1
«YpaBHECHUA»

133 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUI: 1
«DyHKIHN»

134 | UToroBasi KOHTpoJILHAs pa6oTa 1

135 | UToroBasi KOHTpO/IBbHAsA paéoTa 1

136 | IloBTOpenue, 000OIIEHNE, CUCTEMATHU3AIINS 3HAHUI 1




11 KIIACC

Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no o
IJIAHY dakrty
HccnenoBanue pyHKUMil ¢ MOMOIIBIO IPOM3BOAHOI (22 yaca)
1 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUNA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI
2 [IpumeHeHne MPOU3BOTHON K UCCIICTOBaHMIO (DYHKIIMA HA 1
MOHOTOHHOCTb M 3KCTPEMYMBbI
3 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUN Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBbI
4 [TpumeHeHre TPOU3BOJHON K UCCIIEI0OBAaHUIO (QYHKIIUM Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
5 [TpumMeHeHne MPOU3BOTHON K UCCIIEIOBAaHHUIO (DYHKIMIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
6 [TprmeHeHre TPOU3BOJHON K UCCIIEI0OBAaHUIO (QYHKIIUM Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
7 Haxoxaenne HanbobIIEro 1 HAUMEHbBILIETO 3HAYCHUS 1
HENpephIBHON (DYHKIIUU HA OTPE3KE
8 Haxoxaenne HanbobIIero 1 HAUMEHbBIIETO 3HAUYCHUS 1
HENpephIBHON (DYHKIIUU HA OTPE3KE
9 Haxoxaenne HanbobIIero 1 HAUMEHbBILIET0 3HAYCHUS 1
HENpepbIBHON (PYHKIIMU HA OTPE3Ke
10 Haxoxaenne HanbobIIero 1 HAUMEHbBILIET0 3HAYCHUS 1
HENpepbIBHON (PYHKIIMU HA OTPE3Ke
11 Haxosxnenne HauOoJbIero 1 HAMMEHbIIEro 3HAYeHU s 1
HenpepbrIBHON (DYHKIIMU HA OTPE3Ke
12 Haxosxnenne HauOoJbIIero 1 HAMMEHbLIETO 3HaYEeHUs 1
HenpepbrIBHON (DYHKIIMU HA OTPE3Ke
13 ITpuMmeHeHre NPOM3BOJHON I HAX0XKIECHNS HAWIy4IIEero 1
pelIeHys B MPUKJIaJIHbIX 3aa4ax
14 [TpuMmeHeHne TPOU3BOJHON JUI HAXOXKACHHS HAWITY4ILEro 1
pelieHus B MPUKIJIAIHBIX 3a7a4dax
15 [TpuMmeHeHre NpON3BOJHON I ONPEIEIIEHUS CKOPOCTH U 1
YCKOpEHUS Ipolecca, 3aJaHHOro Gopmyson win rpaguxom
16 ITpuMeHeHre TPON3BOJHON I ONPEIEIIEHUS CKOPOCTH U 1
YCKOpEHUSs Ipolecca, 3aJaHHOro GopMysIoi Wi rpagukom
17 Komnosurus ¢pyHKimii 1
18 | Kommo3umus pyHKIIHiA 1
19 | Kommosunwms ¢pyHKImiA 1
20 ['eomeTpryeckue o6pa3bl ypaBHEHUN HAa KOOPIMHATHON 1
IJIOCKOCTH
21 ['eomeTpuyeckue 00pa3bl ypaBHEHUN Ha KOOPIUHATHON 1
IJIOCKOCTH
22 KonTpoubHnas padora «ccnenopanue pyHkumii ¢ 1

MOMOIIbLIO TPOU3BOIHOI




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no o
TJIAHY dakrty
IlepBooOpa3nas u narerpaJ (12 yacos)

23 | IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO IEPBOOOPA3HBIX 1

24 [TepBooOpazubie neMeHTapHbIX (GyHKIMA. [IpaBuna 1
HaXO0KJICHUs IepBOOOPA3HBIX

o5 [TepBooOpazubie aneMeHTapHbIX (GyHKIMN. [IpaBuia 1
HaXO0KJICHUs IepBOOOPA3HBIX

26 | UuTerpan. I'eoMeTpru4ecKri CMBICIT HHTETpaIa 1

97 Beruucnenue onpenenéHHoro uuTerpaia mno gopmyine 1
Herotona-Jlelibauna

8 Brrurcnenue onpenenéHHOro HHTErpaia mo Gopmyse 1
Herorona-Jleiioauna

29 [TpumeHeHne MHTETpaa A1l HAXOXKACHUS TUTOMaei 1
TIOCKUX UTyp

30 [TpumeHeHre uHTerpaia A1 HaX0XkAeHUs 00bEMOB 1
reOMETPUYECKUX Tell

31 | [Ipumeps! pemienunii quddepeHIHaTbHbIX ypaBHEHUI 1

32 | [Ipumeps! periennii quddepeHIHanbHbIX ypaBHEHUI 1

33 MaremaTnueckoe MOJEINPOBAaHUE PEATIbHBIX MTPOLIECCOB C 1
OMOUIbI0 AU PepeHInaNbHbIX YpaBHEHUN

34 | KourpoabHas pagora «IlepBoodpa3Hasi 1 HHTErpan 1

I'papuku TpuronHomerpuyeckux QpyHKuuii.
Tpuronomerpudeckue HepaBeHcTBa (14 yacoB)

35 | Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U rpaduku 1

36 | Tpuronomerpuieckre GyHKIIUHN, UX CBOMCTBA U rpaduKu 1

37 | Tpuronomerpudeckre yHKIIUHN, UX CBOMCTBA U rpaduKu 1

38 | Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpauku 1

39 | Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1

40 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

a1 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

42 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUHN C TTIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 | PemieHue TPUrOHOMETPHUUECKUX HEPABEHCTB 1

45 | PemieHue TpUrOHOMETPUYECKUX HEPABEHCTB 1

46 | PemeHne TpUTOHOMETPUYECKUX HEPABEHCTB 1

47 | Pemenue TpUTOHOMETPUYECKUX HEPABCHCTB 1




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no o
TJIAHY dakrty

48 KontpoabHasi padora «I'paguky TPUTOHOMETPHYECKHX 1

¢ynkumii. TpuronomMmerpuyeckue HepaBeHCTBA»
HNppanuoHajbHble, MOKa3aTeJbHbIE U
JorapugmMuiecKue HepaBeHCTBa (24 yaca)

49 | OCHOBHBIEC METO/IbI PEIICHUS TIOKA3aTEIbHBIX HEPABCHCTB 1

50 | OcHOBHBIE METO/IBI PEIICHHS TOKA3aTEIbHBIX HEPABEHCTB 1

51 | OcHOBHBIE METO/IbI PEIICHHUS TI0KA3aTEIbHBIX HEPABEHCTB 1

52 | OcHOBHBIE METO/IbI PEIICHHUS TIOKA3aTeIbHBIX HEPABEHCTB 1

53 | OcHOBHBIE METO/IBI PEIICHUS JOTapU(PMUUECKUX HEPABEHCTB 1

54 | OcHOBHBIE METO/IBI PELICHHS JTIOTAPUPMHUECKUX HEPABECHCTB 1

55 | OcHOBHBIE METO/IBI PELICHHS JTIOTAPUPMIUUECKUX HEPABEHCTB 1

56 | OcHOBHBIE METO/IbI PEIICHUS TOTAPUPMHUUECKUX HEPABEHCTB 1

57 | OcHOBHBIE METO/IbI PEIICHUS UPPALMOHATLHBIX HEPABEHCTB 1

58 | OcHOBHBIE METO/IBI PELICHHS HPPAIIMOHAILHBIX HEPABEHCTB 1

59 | OcHOBHBIE METO/IBI PELICHHS HPPAIIMOHAILHBIX HEPABEHCTB 1

60 | OCHOBHBIE METO/IBI PELICHHS HPPAIIHOHAILHBIX HEPABEHCTB 1

61 ['padrueckue METOIBI PEIICHUST UPPAIIMOHATBHBIX 1
ypaBHEHUU

62 ['padrueckue METOIBI PEUICHUS UPPAIMOHATBHBIX 1
ypaBHEHUH

63 | I'paduueckre METOABI pelICHUS TIOKA3aTEIbHBIX YPaBHEHHI 1

64 | I'paduueckue MeTOIBI pelIeHUs] TOKA3aTENbHBIX HEPABEHCTB 1

65 I'padrueckue MeTo bl peLIeHUs JOrapuPMUUECKIX 1
ypaBHEHUU

66 ['padmyeckue MeTOABI pelIeHHs JTOTapu(PMUIECKUX 1
HEPaBEHCTB

67 ['padmyeckue METOABI pelIeHHs JIOTapU(PMUIECKUX 1
HEPaBEHCTB

68 ['padrueckue METOIBI pEIICHUS TOKAa3aTeIbHBIX U 1
JOrapupMHUECKUX YPaBHEHUHN

69 ['padrueckue METOIBI pEIICHUST TOKAa3aTeIbHBIX U 1
JorapupMHUECKUX YpaBHEHUN

70 ['padrueckue METOIBI pEIICHUS TOKAa3aTeIbHBIX U 1
Jorapu(pMHUUECKUX HEPABEHCTB

71 ['padrueckue METOIBI PEIICHUS TOKAa3aTeIbHBIX U 1
Jorapu(pMHUUECKUX HEPABEHCTB

72 KonTpoubHnas padora «ppanuoHnajbHble, 1

NnoKa3aTeJibHbIe U JIorapugmMuyecKkue HepaBeHCTBAY




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no o
TJIAHY dakrty
Kommnexkcusbie yuciaa (10 yacos)

73 KommekcHbie uncna. Anredpandeckas u 1
TpUrOHOMETpHUYecKasi (OPMBI 3aIIMCH KOMIUIEKCHOTO YKciia

74 KommnekcHbie uncna. Anrebpandeckas u 1
TpUrOHOMETpHUYecKasi (OpMBbI 3aIIMCH KOMIUIEKCHOTO YKciia

75 | Apudmernueckue onepalny ¢ KOMILUIEKCHBIMH YUCIIaMU 1

76 | ApudMerrueckue orepauu ¢ KOMIJICKCHBIMU YHCIIAMH 1

77 N300pakeHre KOMIUIEKCHBIX YUCE Ha KOOPIMHATHOM 1
TJIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCE Ha KOOPIMHATHOM 1
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO 1
qucia

80 ®opmyna Myaspa. KopHu N-0ii CTENEHN U3 KOMIUIEKCHOTO 1
qucia

81 [TpuMeHeHne KOMITJICKCHBIX YHCEN IS PEICHHUS 1
(GU3NYECKUX U T€OMETPUUYECKHX 33134

82 | KonrpoabHas padora « KoMIIeKCHbIE YnCIa 1

Harypajabhblie u neabie uncia (10 vacos)

83 HatypanbHble U 11en1ble uncia 1

84 | HarypanbHbIe U 1IeITbIe YUCIIa 1

85 | IlpumeHeHne MPU3HAKOB JETUMOCTH LEJTBIX YHCE 1

86 | IlpumeHeHne NPU3HAKOB JETUMOCTH LIEbIX YHCEI 1
[Tpumenenue npusHakoB AeauMocty nenbix yucen: HOJl u

87 1
HOK
[TpumeHneHnue npu3HaKoB aeauMocTy 1enbix yucen: HOJ u

88 1
HOK

89 [TpuMeHeHrne PU3HAKOB JIETMMOCTH IIEITBIX YUCET: OCTATKH 1
110 MOJTYJIIO

90 [TpuMeHeHrne PU3HAKOB JIETMMOCTH IIEITBIX YUCET: OCTATKH 1
110 MOJTYJIIO

91 [TpuMeHeHne MPU3HAKOB JIETUMOCTH IIEITBIX YUCEI: allTOPUTM 1
EBKima U1t perieHust 3a1a4 B IeIbIX YUCIIaxX

92 | KourpoJabHasi pagora «Teopus mebix yncesn 1

CucreMbl pallMOHAJIBbHBIX, HPPANUOHAJILHBIX MOKA3aTEJIbHbIX U
Jorapupmudecknx ypasHenuii (12 yacon)

93 Cucrema ¥ COBOKYITHOCTh ypaBHEHUM. PaBHOCHIIbHBIE 1
CHCTEMBI U CUCTEMBbI-CIIeICTBUS

94 CucreMa 1 COBOKYNHOCTh ypaBHEHM. PaBHOCUIIBHBIE 1
CHCTEMBI U CUCTEMBbI-CIIEICTBUS

95 | OcHOBHBIE METO/IbI PEIIEHUS CUCTEM U COBOKYITHOCTEH 1




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no o
TJIAHY dakrty
palMOHATIBHBIX YPaBHEHUN
9% OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH 1
UppalMOHAIBHBIX YPaBHEHUH
97 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH 1
NIOKa3aTeJIbHbIX YPaBHEHUH
98 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH 1
NIOKa3aTeIbHbIX YPaBHEHUH
99 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH 1
Jorapu(pMHUUECKUX ypaBHEHUI
100 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH 1
JOrapuPMHUECKUX YPaBHEHUH
[TpuMeHeHHe cucTeM K pelIeHHI0 MaTeMaTHYeCKHUX 33134 U
101 | 3amau u3 pasnUUHBIX 00JaCTel HAYKU M PeabHOM JKU3HH, 1
MHTEpIpeTalys NOJyYeHHBIX pe3yJbTaToB
[TpuMeHeHHe CHCTEM K PEIICHUI0 MAaTEMAaTUYECKHX 33/1a4 U
102 | 3agau u3 pa3nuuHbIX o0JacTel HAYKH U PeabHOM KU3HU, 1
MHTEPIpPETANNs NOTYICHHBIX Pe3yJIbTaTOB
[TprMeHeHNEe HEPaBEHCTB K PELICHUIO MaTEMAaTHYECKUX
103 | 3amad u 3a/1a4 U3 Pa3IMYHBIX 00JIACTeH HAYKH U pealbHOU 1
KU3HHU, HHTEpIpeTalys NOJIYYeHHBIX pe3yJbTaToB
Kounrtpoabnas padora «CucreMbl pallMOHAJIbHBIX,
104 | nppanHoHAJBHBIX MOKA3aTeJbHBIX U JIOTAPH(PMIIECKHX 1
YPaBHEHHII»
3amauu ¢ napamerpamu (16 yacoB)
105 | PammoHanbHbBIE ypaBHEHHS C TTapaMeTpaMu 1
106 | PammonanbHBIC HEPAaBEHCTBA C TTApAMETPaMHU 1
107 | PanmoHanbHbIe CUCTEMBI C TApaMeTpaMu 1
108 | UppanuoHnanbHble ypaBHEHUs, HEPABEHCTBA C TapaMeTpaMu 1
109 | UppanmoHabHBIE CHCTEMBI C TapaMeTpaMu 1
110 | [Noka3aTenpHBIC YpaBHEHUS, HEPABEHCTBA C TIapaMeTPaMH 1
111 | Iloka3aTenbHbIE CUCTEMBI C TapaMeTpPaMHU 1
112 | Jlorapudmuueckue ypaBHEHHs, HEPABEHCTBA C IapaMeTpaMu 1
113 | Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 1
114 | TpuroHomeTpuyeckue ypaBHEHHs C apamMeTpamMu 1
115 | Tpuronomerpuyeckue HEpaBEHCTBA C TapaMeTpaMu 1
116 | TpuroHOMeTpHUYECKHE CUCTEMBI C ITapaMeTpaMu 1
117 [TocTpoenue u uccienoBaHuE MaTEMaTUYECKUX MOJICIIECH 1
peaJIbHBIX CUTYALMH C IOMOIIBIO YPABHEHUH C IIapaMEeTPaMHU
118 [TocTpoenue u uccienoBaHuE MaTEMaTUYECKUX MOJIEIIECH 1

peaJIbHBIX CUTYALUI C IOMOLIBIO CUCTEM YPABHEHHUH C




Jdata npoBenenust

Ne Tema Koa-Bo
n/n 4acoB no no
TJIAHY dakrty

napaMeTpamMu
[TocTpoeHue u uccie0BaHNE MATEMATHYECKUX MOJIeIIeiH

119 | peanpHBIX CUTYyaIM# C TOMOIILIO CUCTEM YPaBHEHUN C 1
napaMeTpamu

120 | KonTpoasHasi padora «3aaaum ¢ mapaMeTpamMm» 1

IHoBTOpEeHne, 00001eHNe, cucTeMaTu3anus 3HaHuii (16 yacon)

191 [ToBTOpeHue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
«YpaBHECHUA»

192 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUs 3HAHUH: 1
«YpaBHECHUA»

123 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUs 3HAHU: 1
«YpaBHeHus. Cuctembl ypaBHEHUN»

124 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUs 3HAHU: 1
«HepaBencTBa»

195 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
«HepaBencTBa»

196 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
«HepaBencTBa»

197 [ToBTOpeHwue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
«I[Ipon3BosiHas1 U €€ MPUMEHEHHE

128 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
«[Tpon3BoiHAS U €€ TPUMCHECHHEC)

129 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
«[Tpon3BoiHAS U €€ TPUMCHECHHE)

130 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3alIUs] 3HAHUMN: 1
«/HTerpan u ero MPUMEHEHHE»

131 [ToBTOpeHue, 0600IIeHNE, CHCTEMAaTH3alIUs] 3HAHUMN: 1
«DyHKIHN»

132 [ToBTOpenue, 0600IIEHUE, CHCTEMAaTH3alIs] 3HAHUMN: 1
«DyHKIHN»

133 [ToBTOpEeHmE, 0000IIEHNE, CHCTEMATH3aIIs] 3HAHUM: 1
«DyHKIHN»

134 | UtoroBasi KOHTpOJIbHAsA padoTa 1

135 | UToroBasi KOHTpoJIBLHAsA padoTa 1

136 | IloBrOpenue, 0000IIEHNE, CUCTEMATH3AIIS 3HAHUI 1




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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