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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHbIll Kypc «Anrebpa M Hadajlla MaTeMaTHUECKOTO aHajIH3a» SBISETCS OJHUM W3
HauOoJsiee 3HAYMMBIX B IMpOrpaMMe CpeAHero oOiiero o0pa3oBaHMs, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH 00€CIeYnBAeT WHCTPYMEHTAIbHYIO 0a3y Al M3yueHHUs BCEX ECTECTBEHHO-
HAYYHBIX KYypPCOB, a C APYTrOil CTOPOHBI, (HOPMUPYET JIOTUIECKOE U aOCTPAKTHOE MBIIICHUE
00yJarouInuxcs Ha ypoBHE, HEOOXOIUMOM JUIsl OCBOCHHUSI MH(POPMATHKH, OOIIECTBO3SHAHMS,
UCTOPHH, CIOBECHOCTH M JAPYTUX MAWCHHMIUIMH. B pamkax maHHOro ydeOHOTro Kypca
oOyJaroliecs OBJAJEBAIOT YHUBEPCANIBbHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMynUpyeT CBOU JOCTHXKEHUSI B MaTeMaTU4eCKoil hopme.

Y4eOHbIl Kypc anreOpbl U Haual MaTeMaTHYeCKOTO aHaJIN3a 3aKIJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIQJICHHUS 3aKOHAMHU (PU3WKH, XUMUHU, OHMOJIOTHUH, TOHMMAHHS OCHOBHBIX
TEHACHITUI Pa3BUTHS YKOHOMHKH M OOIICCTBCHHOW >KM3HU, MO3BOJISICT OPUCHTUPOBATHCS B
COBPEMEHHBIX IMHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HMCIIOJIb30BATh UX IS
JanbHeHIero o0pa3oBaHUS W B IOBCEIHEBHOW HW3HW. B TO Ke BpeMs OBIaJCHUE
aOCTPAaKTHBIMH M JIOTHYECKH CTPOTMMH KOHCTPYKIUSIMU alreOpbl W MaTeMaTHYECKOTO
aHalM3a pa3BUBaeT YMEHHWE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTD,
JIOKa3bIBATh YTBEPK/ICHHUS C MTOMOIIBIO MHIYKITUH M PACCYXKIaTh JICTyKTUBHO, UCTIOJIb30BaTh
0000111eHre U KOHKPETHU3aI1io, aOCTparupoBaHUe W aHAJIOTHIO, POPMUPYET KpeaTUBHOE U
KPUTHYECKOE MBIIICHHE.

B xonme u3yuenus ydeOHOro Kypca «Ainredpa M Hauyajga MaTeMaTHUYECKOTO aHAJIA3a»
oOydaromuecs: Moay4aloT HOBBIM OMBIT PELICHUS MPUKIAIHBIX 3a]ad, CaMOCTOSITEIbHOTO
MOCTPOCHHSI MATEMATUYECKUX MOJIeNIeH peasIbHbIX CUTYallUl, HHTEPHPETALUU TOTy4eHHBIX
pEIIeHH, 3HAKOMSTCS ¢ TPUMEPaMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKe
U UCKYCCTBE, C BBIJIAIOIIUMHUCS MAaTEMAaTHUYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIli Kypc 0051ajaeT 3HAYUTEIBHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM, KOTOPBIM
peanusyeTcs Kak 4yepe3 y4eOHBIM MaTepuall, CIiocOOCTBYIONUN (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33PCHHUS, TaK H 4Yepe3 crnernuduky ydeOHOW AesATEIbHOCTH, Tpedyromien
NPOJOJKUTEIIBHOW KOHIICHTPAIIMK BHUMAHHS, CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJyYCHHBIN PE3yJIbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HadajgaM MaTEMAaTHYECKOTO aHAIHM3a JICKHUT
JESTETHbHOCTHBIN MPUHIIAI 00yYeHUSI.

B crpykType yudeOHOrOo Kypca «Anrebpa W Hadajga MaTEeMaTHYECKOTO aHAIIA3a»
BBIJICJICHBI CJIEAYIONIUE COAEPKATEIHHO-METOANYECCKUE TUHUM: «YUucina M BBIYUCICHUSY,
«DyHkuuu u rpaduku», «YpaBHEHHS] U HepaBeHCTBa», «Havama MaremMaTH4eckoro
aHanm3ay, «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIHHO-METOAUYCCKUE JTHHHUH
M3YyYaroTCs Ha MPOTSHKCHUU JABYX JIET OOyUEeHHsI Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus,
€CTECTBEHHO [IOTIONHSA JPYr Jpyra HW TOCTENICHHO HACHIMAsICh HOBBIMH TEMaMU U
pasnenamu. J[aHHBIN y4eOHBIA KypC SBISIETCS WHTETPATHBHBIM, MOCKOJIBKY OOBEAWHSECT B
cebe coaepkaHWE HECKOJbKMX MaTeMaTHYeCKUX AUCIUIUIMH, TaKWX Kak anredpa,
TPUTOHOMETPHSI, MATEMATHYCCKUI aHaIN3, TEOPHsI MHOXKECTB, MaTeMaTHYeCKasi JIOTUKA U
npyrue. Ilo wmepe Toro kak oOyyaromigecs OBJaJEBalOT BcE€ 0OoJjiee MIUPOKUM
MaTEeMaTUYECKUM aIlapaToM, Y HUX TOCIEI0BATEIIbHO (DOPMUPYETCS U COBEPIICHCTBYETCS



YMEHHUE CTPOUTh MATEMATHUYECKYI0O MOJI€NIb pPEAJbHOW CHUTyalluu, MNPUMEHSITh 3HaHWUS,
MOJIyYEHHbIE MpPU U3YYEHHH Y4EeOHOTO Kypca, [JIsi PEIICHUS CaMOCTOSITEILHO
chopMylIHpOBaHHON MaTEMaTUUECKOM 3a/1auu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenbHO-MeTOAMYECKass  JUHUA «Yucna W BBIUMCICHUS»  3aBEpIIaeT
dbopMupoBaHUE HABBIKOB UCIOJIH30BAHUS JEUCTBUTEIBHBIX YHCEI, KOTOpOE ObUIO HA4aToO Ha
ypOBHE OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpemgHero oOmiero oOpa3oBaHUs
oco0oe BHUMaHHE yiensercs (OPMUPOBAHUIO HABBIKOB paIlMOHAIBHBIX BBIYUCIICHUN,
BKJTIOYAIOIIUX B C€0S MCMOJB30BaHUE PaA3IMYHBIX (OPM 3alUCH YHWCIa, YMEHHUE JeNiaTh
MPUKUJIKY, BBITIOJHATh MPUOTUKEHHBIC BBIYMCIICHUS, OIEHUBATh YMCIIOBBIC BBIPAXKECHMUS,
paboTaTh C MaTEeMaTUYECKUMU KOHCTaHTaMU. 3HAKOMbIe OOYYaIOIIMMCS MHOXECTBa
HATYPaJIbHBIX, IIEJIbIX, PAITMOHATBHBIX U IEUCTBUTEIBHBIX YUCEIT JOTOJHSIOTCS MHOKECTBOM
KOMIUIEKCHBIX urcell. B KaX/I0M U3 ATUX MHOXECTB pacCMaTPUBAIOTCS CBOMCTBEHHbBIE €MY
cienuduyeckue 3a7avyd U ONepaluu: JACJCHUE Halelo, ONEPUPOBAHUE OCTaTKaMHU Ha
MHOECTBE IIEJIbIX YHCEeNI, 0COObIC CBOMCTBA pAIMOHAILHBIX M HPPAlMOHAIBHBIX YHCEN,
apudMeTHUECKHEe ONepaluy, a TakKe HW3BJICYCHUE KOPHS HATypaJbHOM CTENEHU Ha
MHOECTBE KOMIUICKCHBIX 4ucesd. biaromaps mocienoBaTeIbHOMY PpAacIIMPEHHUI0 Kpyra
UCIIOJIb3YEMBIX YHUCE W 3HAKOMCTBY C BO3MOXKHOCTSIMH HMX NPUMEHEHHUS ISl PEeIeHUs
pa3IUYHbIX 3a7a4 (GopMHUpyETCs TMPEACTaBICHUE O CIMHCTBE MAaTEMAaTHKW KaK HayKd U €€
pOJIM B TIOCTPOCHUHU MOJICNICH peajbHOTO MHpA, IIMPOKO HCIOIB3YIOTCS 0000IIeHne u
KOHKPETHU3AIIHSL.

Jluaus «YpaBHEHUSI 1 HEPABEHCTBA» PEANM3yeTCsl Ha MPOTSHKEHUH BCETO 00Y4YeHHs Ha
ypOBHE CpeaHero olmiero o0pa3oBaHMs, TOCKOJIbKY B Kaxkaom pazzaene [Iporpammel
PEeyCMOTPEHO pEIIeHHe COOTBETCTBYIOIIMX 3anad. B pesynbrare oOyuarommecs
OBJIAJICBAIOT  PA3JIMYHBIMU METOJIaMHU  PEIIEHUS PAIMOHAJBHBIX, HPPAIUOHAIBHBIX,
MOKAa3aTeNbHbIX, JOTapUPMUYECKUX W TPUTOHOMETPUUECKHX YpaBHEHUW, HEPABEHCTB H
CHUCTEM, a TakKXke 3aJay, colaepkammx mapaMmerpbl. [lomydyeHHbIE YMEHHUS UIUPOKO
UCTIONIB3YIOTCSL TIPU HCCIEAOBAaHUM (DYHKIMH C TOMOIIBIO MPOU3BOIHOMN, MPH PEIICHUH
NPUKIAIHBIX 3a7ad W 337a4 Ha HAXO0XJICHUE HauOONBIIMX W HAUMEHBIIUX 3HAYCHHM
bynkiuu. JlanHas cojepskarenabHas TUHUS BKIIOYAeT B ceOs Takxke (popmMupoBaHune yMeHUI
BBITIONIHATD PacuéThl mo GopmMyiamM, mpeoOpa3oBaHUs PAIlMOHAIBHBIX, UPPAMOHAIBHBIX H
TPUTOHOMETPUUYECKUX BBIPAXKEHUN, a TaKK€ BBIPAXKEHUM, COAEp)KALIUX CTEIEeHH U
norapudmMel. brarogapst uzydeHuto anreOpandeckoro Marepuana MpOUCXOIUT JaidbHEHIIee
pa3BUTHE aJTOPUTMHUYECKOTO W aOCTPAKTHOTO MBIIIJICHUS OOydJaronuxcs, (HOpMUPYIOTCS
HABBIKUA JEAYKTUBHBIX PacCyKIEHUH, pabOThl C CUMBOJIBHBIMH (pOpMaMu, TpeICTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEW B BUJI€ PABEHCTB U HEpaBEHCTB. AireOpa mnpejjiaraet
s HEeKTUBHBIE WHCTPYMEHTHI JJIsi PEUICHUS MPAKTHUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajad,
HarJIsiJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKHU.

ConeprkarenpbHO-MeTOANYECKas TUHUA «DYHKINN U TpaQUKN» TECHO MEPETIETACTCS C
IPYrUMU JIMHUSIMH ~ y4eOHOro Kypca, TIOCKOJIbKY B KakKOM-TO CMbICIIE  3a7aéT
MOCJIEIOBATENBHOCTh M3YYEHHs Marepuana. V3ydeHue CTeNeHHOW, MOKa3aTelIbHOM,
JorapuMUYEecKOd W TPUTOHOMETPUUECKUX (YHKIMH, HUX CBOMCTB U TIpadUKOB,
UCIOJIb30BaHue (DYHKIUN JUIsl PelIeHUs 3a/1ad U3 APYruX YYEOHBIX MPEIMETOB U pealibHON
KU3HU TECHO CBSI3aHO KaK C MAaTeMAaTHYECKUM aHAJIU30M, TaK U C PEIICHUEM ypaBHEHUU U



HepaBeHCTB. [Ipu 5ToM OosibIlioe BHUMaHUE yAeNsieTcs: (OPMUPOBAHUIO YMEHUS BbIpAXaTh
dbopMmynaMu 3aBUCHUMOCTH MEXIY Pa3IMYHBIMM BEJIUYUHAMH, HCCIIEIOBATH MOJIYUYECHHbIC
byHKIMM, CTPOUTh UX Tpaduku. Matepuan >ToM coaepKaTeNbHOM JUHUU HAlCJIEH Ha
pa3BUTHE YMEHUI U HABBIKOB, O3BOJISIIOIIMX BbIPAKaTh 3aBUCUMOCTH MEK1y BEJTUUYMHAMU B
paznuuHoi (dopme: aHaNUTHUYECKOM, rpaduueckol u cioBecHOM. Ero wu3ydenue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3aILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHag JuHus  «Havama  mareMaTMdyeckoro  aHainus3a»  MO3BOJISIET
CYIIECTBEHHO PACIIMPUThH KPYI KAK MAaTEMATUYECKUX, TaK U MPUKIAJHBIX 3a7a4, JOCTYITHBIX
oOydJaromumcsi, TaKk KaK y HHUX TOSBISETCS BO3MOXXHOCTb CTPOUTH TpadUKU CIOXKHBIX
byHKIMM, onpenensTh WX HAuOOJIbIIME WM HAUMEHBIIHME 3HAYEHUS, BBIUYUCIATH IUIOMIATN
buryp u 00BEMBI TeN, HAXOAUTh CKOPOCTU M YCKOpeHMs TmpoieccoB. JlaHHas
coAepKaTeIbHasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH IOCTPOEHUS MATeMaTUYECKUX
MOJIETIEH PeabHbIX CUTYyallMid, TO3BOJISIET HAXOAUTh HAWIYUIIEe PEIICHUE B MPUKIAIHBIX, B
TOM  YHUCJIE€  COIMAJIbHO-DKOHOMUYECKMX,  3aJadyaXx. J3HAaKOMCTBO C  OCHOBaMHU
MaTEMaTUYECKOTr0  aHajiu3a CHOCOOCTBYET  pa3BUTHIO  aOCTpakTHOro, (OpMalibHO-
JIOTUYECKOTO W KPEAaTHMBHOTO MBINUICHUS, (OPMHUpPOBAHMIO YMEHUW pacro3HaBaTh
IPOSIBJIICHUS 3aKOHOB MaTEMAaTHUKHU B HayKe, TEXHUKE W UCKyccTBe. OOy4Jaronuecs y3HawT O
BBIJIAIONINXCS PE3yNbTaTax, MOJTYUYCHHBIX B XOJI€ PAa3BUTHS MAaTeMAaTHKU KaK HayKH, U 00 UX
aBTOpax.

CopepxarenbHO-MeTOANYECKass JUHUS «MHOXKECTBa W JIOTMKa» BKIIOYAET B ceOs
AJEMEHTbl TEOPUU MHOXKECTB M MATEMATHUYECKON JIOTMKUA. TEeOopeTHKO-MHOXKECTBEHHBIE
Npe/ICTaBIICHUsI MPOHU3BIBAIOT BECh KYpC IIKOJBHOW MaTeMaTUKH U MpejiaraloT Haubolee
YHUBEPCAJIBHBIN S3BbIK, OOBEAUHSIIONINI BCE pa3/iesibl MAaTEMATUKUA U €€ MPUIIOKEHUM, OHU
CBSA3BIBAIOT PA3HbIE MATEMAaTUYECKHE AUCUUIUIMHBI U WX NPUIOKEHHS B €IMHOE IEJIOE.
[ToaTOMy Ba)XHO AaTh BO3MOKHOCTh 00y4aromeMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOW MAaTEMAaTHKH M HCMOJIb30BaTh €ro JI BBIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaKHbIM MPU3HAKOM MAaT€MAaTHKH KaK HAYKH CIIEAYET NMPHU3HATh CBOMCTBEHHYIO €M
CTPOrocTh OOOCHOBaHMI ¥  CIIEIOBAaHUE OINPEACIEHHBIM IpaBUjaM  IOCTPOECHUS
JI0Ka3aTeIbCTB. 3HAKOMCTBO C DJJEMEHTAMH MaTeMaTHYeCKOW JIOTHKH CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OOYYaromIMXcs, IO3BOJSET UM CTPOUTH CBOU
pacCy>KJIeHUsI Ha OCHOBE JIOTUYECKUX TMpaBuil, (HOPMHUPYET HABBIKM KPUTHYECKOTO
MBIIUICHHUS.

B ydeOHOM Kypce «AnreOpa W Hayaiga MAaTeMAaTHYECKOTO aHajdn3a» MPHUCYTCTBYIOT
OCHOBBl ~MAaTeMaTHYECKOTO  MOJICIMPOBAHUS, KOTOpPblE MPU3BAHBl CIIOCOOCTBOBATH
(GbOpMHUPOBAHUIO HABHIKOB TOCTPOCHUSI MOJIETICH pealbHBIX CUTyaIlud, MCCICIOBAHUS ITHX
MoOJIeJIell ¢ MOMONIBI0 ammapara aiareOpbl U MaTeMaTH4YeCKOro aHallu3a, WHTEpIpEeTaluu
MOJIYYEHHBIX Pe3yJbTaToB. Takue 3aaHus BIUIETEHbI B KaXAbI U3 Pa3leioB MPOTPAMMBI,
MOCKOJBKY BECh Marepuan ydeOHOro Kypca IIHPOKO UCIOIb3YETCs MJig PpElICHUs
MPUKIAIHbIX 3a1ad. [Ipu pelieHun pealbHbIX MPAKTHUYECKUX 3a/lad  00yuaroniuecs
pPa3BUBAIOT HAOIIOJATEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCIIOJIb30BaTh aHAJIOTHI0, 0000IIaTh M KOHKPETU3UPOBATH MpolieMy. [ledaTenbHOCTh MO



(bOpMHUPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX 33]]a4 OPTraHU3YETCs B MPOIECCE N3YUCHUS
BCEX TeM Y4eOHOT0 Kypca «Anredpa 1 Hadama MaTeMaTHIECKOTO aHATTN3ay.

Ha wu3ydenme ydeOHOTO Kypca «AsreOpa W Hadaja MaTEeMaTHYECKOTO aHAIA3ay»
otBoautTcs B 10 kmacce — 136 yacoB (4 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yucaa v BbIYMCICHUS

Panmonanbabpie  yuciaa. OOBIKHOBEHHBIE U JECATUYHBIE JAPOOH, TMPOLICHTHI,
OeckoHeUHbIe Tiepuoandeckue apoou. IlpumeHenune aApoOGel U MPOLEHTOB JJIsl PEIICHUS
IIPUKJIAAHBIX 3a/1a4 U3 Pa3IMYHBIX OTPACIIe 3HAHUN U PEAIbHOMN KU3HU.

JleficTBuTeNbHBIC YKMCIa. PallioHabHBIE U UppallMOHATbHBIE Yuciaa. ApudmeTnyeckue
OIepaluu ¢ JCUCTBUTEIBHBIMUA YUCIaMU. MOAyJIb NENCTBUTENBHOTO YUCIIA U €r0 CBOKMCTBA.
[Tpubnu>x€HHBIE BBIYKMCICHUS, TpaBWIa OKPYIJICHHS, NPUKHUIKA W OIEHKAa pe3yJibTaTa
BBIYHCIICHUM.

Crenenbp ¢ mensiM mnokaszateneM. buHom HeroTona. Mcnonbp3oBaHue mNoaxoasiuien
dbopMbl  3amucH  JIEUCTBUTENIBHBIX YHCEN JJisd pElIeHUs] TMPAKTUYECKUX 3a7ad |
MPEJCTABICHUS TaHHBIX.

ApudmeTndecknii KOpeHb HaTYPAILHOM CTEIICHH B €T0 CBOWCTBA.

CreneHb ¢ pallMOHAIBHBIM TOKA3aTeJIeM U €€ CBOMCTBA, CTENEHb C JIEUCTBUTEIILHBIM
MIOKa3aTeNeM.

Jlorapudwm uncna. Coiicta norapudma. JleciTuuHble U HATypaIbHbIE JOTapU(PMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YHUCIIOBOTO ApryMEHTa. APKCUHYC, apKKOCHUHYC U
ApPKTAHT'€HC YMCIIOBOT'O apr'yMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa M TOXKAECTBEHHBbIE IpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U YpaBHEHUA-CIIEACTBUs. HepaBeHCTBO, pellieHue HEPABEHCTBA.

OCHOBHBIE METOJBI PEIICHUS IENbIX M JAPOOHO-pAIlMOHANBHBIX YpPaBHEHUU W
HEPABECHCTB. MHOrOWIEHbI OT OJHOM NMEPEMEHHOM. [leleHne MHOTOWIeHa Ha MHOTOYJIECH C
octatkoM. Teopema be3y. MHorowiensl ¢ nienbiMu kodddunuenramu. Teopema Buera.

[IpeoGpazoBaHus YUCIOBBIX BBIPAXKEHUHN, COJEPXKAIINX CTETICHH U KOPHHU.

HppanmonaneHbie ypaBHEHHs. (OCHOBHBIE METOABl PELICHUS UPPALUMOHAIBHBIX
YPAaBHEHHUM.

IlokazarenbHble ypaBHEHHs. OCHOBHBIE METObI PEIICHUS TTOKA3aTEIbHBIX YPABHEHHUI.

[IpeoGpazoBanre BEIPAKEHHIA, COACPIKAITUX JTOTAPUPMBI.

Jlorapudgmudeckue ypaBHeHUS. (OCHOBHBIE METOJNIBI PEIICHUS JIOTapU(PMUIECKUX
YPAaBHEHHUM.

OcHoBHBIE TpuTOHOMETpHUeckue Gopmynbl. [IpeoOpazoBanne TPUTOHOMETPUUECKHUX
BbIpaKCHUH. PerneHne TpuroHoMeTpu4eCKuX ypaBHEHUM.

Pemenne cucrem NMHENMHBIX ypaBHEHUMW. Marpuia CHCTEMBI JIMHEMHBIX YPAaBHEHHI.
Onpenenutens MaTpUlbl 2X2, €ro reOMETPUYECKUN CMBICIT U CBOMCTBA, BBIYUCIEHUE €T0
3HAYEHHUs, NPUMEHEHUE ONPEACHUTENs ISl PEIIEHUS CHCTEMbBl JIMHEWHBIX YPAaBHEHUMU.
Pemienne mpukiiagHpiX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHUU. MccimenoBanue
MMOCTPOEHHOW MOJENM € MMOMOILBI MATPULL U ONPEICIIUTENCH.



ITocTpoeHre MaTeMaTUYECKUX MOJEIIEH peaJIbHON CUTYALUU C IIOMOILBIO YPAaBHEHUN U
HEpaBeHCTB. [[puMeHEeHNE ypaBHEHNI M HEPABEHCTB K PELICHHUIO MAaTEMATHYECKUX 3a4ad U
3a/1a4y U3 pa3auvHbIX 001acTeil HAyKHU U peanbHON KU3HH.

DyHKUUM U TPaPUKu

OyHKIMsA, cnocoObl 3agaHus (GyHkuuu. B3anmuHo oOpatHbie (yHkiuu. Komnosuuus
¢ynxuuit. I'paduk pyHkuuu. DnemeHTapHbie peoOpa3oBaHus rpauKoB (yHKIIHMA.

OO6nactp ompeneneHdss M MHOXKECTBO 3HaueHud ¢ynkuuu. Hymu ¢yHKuuu.
[IpomexyTku 3HAKOMOCTOSIHCTBA. UETHBIE u Heu€THble QyHKUMH. [lepuoandeckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (GYHKIUH. MakCUMyMbl U MUHUMYMBI ()yHKIIUH.
HauGonbiiee u HaumeHbl1ee 3Ha4eHUs] GYHKIUN HA TPOMEKYTKE.

Jlunelinas, KkBaApaTUuHass W JPOOHO-NMHEWHas  (QyHKUIMU.  DJIEMEHTapHOE
UCCJIeIOBAaHUE U TTOCTPOCHHUE UX I'PaUKOB.

CreneHHas (QpyHKIUSI ¢ HaTypajdbHBIM M IIeJIbIM ToKa3zareneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS N-Oi cTeneHW Kak (QyHKIMH OOpaTHOM CTENEeHU ¢ HaTypaidbHbIM
MIOKa3aTeNeM.

[lokazarenbHass u Jsorapudmuueckass (GYHKUMHA, HUX CBOHCTBA M  TIpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TS pelICHUs] YPaBHEHUIA.

Tpuronomerpuyeckass OKPYXHOCThb, ONpPEAEIEHUE TPUTOHOMETPUUECKUX (QYHKIIMMA
YUCJIOBOTO apryMEHTA.

OyHKIIMOHAIIbHBIE 3aBUCMMOCTH B peajbHBIX TMpoleccax H sBleHusx. [ 'paduxu
peanIbHbIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4eCKOro aHajamu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus MOCJIE10BATENBHOCTEM. Meron
MaTeMaTU4eCKOM HHAYKIMA. MOHOTOHHBIE W OrPAaHUYEHHBIE IIOCIIEIOBATEIBHOCTH.
HcToprs BO3SHUKHOBEHUS MAaTEMAaTUYECKOT0 aHaJIN3a KaK aHaln3a 0ECKOHEYHO MaIbIX.

Apudmernyeckas U TreoMeTpuyeckas mporpeccud. beckoHeuHo yObIBaromas
reomerpuueckass nporpeccus. CyMma OeCKOHEYHO yOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. JIMHEHWHBIM W OKCIOHEHIUAIBHBIA pocT. YUncino e. DopMmyiia CIOKHBIX
poueHTOB. Mcnonp30BaHue NPOrpeccUM Ul PELICHHs pPEANbHBIX 3a7ad IIPUKIAIHOIO
XapakTepa.

HenpepriBHble GYHKIIMM W WX CBOMCTBA. TOUYkHM paspbiBa. ACHUMNTOTHI TpadUKOB
bynkiuii. CBoiicTBa (DYHKIMIT HEMPEPHIBHBIX HA OTpe3Ke. MeToa HHTEPBAJIOB JIJIsl pEIICHUS
HepaBeHCTB. [[puMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITUI I pEIICHHS 3aa4.

[lepBast u BTOpass mnpousBojaHble ¢GyHKIUH. OnpeneiaeHue, TEOMETPUUYECKHI U
(bU3UYIECKUIA CMBICIT POU3BOIHON. Y paBHEHUE KacaTeIbHOMN K rpadyuKy (yHKIIHH.

[IpousBomnbie diemMeHTapHBIX (GyHKOWA. [IpomsBomHAass CyMMBbI, TPOHW3BEICHUS,
YaCTHOT'O W KOMITO3UIINH (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOK€eCTBO, Omnepanuu HaJl MHOXKECTBAMHU M HMX CBOMCTBA. Jlmarpammsl Ouepa—
Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara sl OIUCAHUSA pPealbHbIX
IIPOLIECCOB U SIBJIEHUH, IPHU PELIEHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYECKOro  OOBEKTa,  CIEJCTBHUE,
JOKa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIA
YPOBEHDb) HA YPOBHE CPEHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKONW TO3UIMH OOydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA, MPECTABICHHE O MATEMAaTHYECKIUX OCHOBAX
(GYHKIIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SBICHUM, MPOLEAYp TPakIaHCKOro oOIIecTBa
(BBIOOPHBI, OITPOCHI U APYroe€), YMEHHE B3aMMOJICHCTBOBATh C COIMATbHBIMU UHCTUTYTaMU B
COOTBETCTBUHU C X (DYHKIIUAMHU U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IPaKJaHCKOW UACHTUYHOCTH, YBOXKEHUS K MPOIILJIOMY
U HACTOSIIEMY POCCHUMCKONM MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHWE K JOCTIKCHHUSIM
POCCUHCKHX MaTeMaTHKOB M POCCHUUCKOW MaTeMaTHYECKOW IIKOJIBbI, MCTOJb30BAHUE ATUX
JTOCTH)KEHUH B IPYTUX HAayKaX, TEXHOJIOTHUSX, cpepax SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMs, OSTUYECKOTO TMOBEACHUS, CBA3AHHOIO C TMPAKTUYECKUM
IPUMEHEHHEM JOCTHKEHUN HAYKU U JIESITENbHOCTBIO YYEHOTO, OCO3HAHHE JINYHOTO BKJIAJa B
MOCTPOCHHE YCTONYMBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE  OTHOUIEHWE K MHpPY, BKIOYAas OCTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHHH, PACCYXICHHA, BOCIPUUMYUBOCTh K
MaTE€MAaTHYECKUM ACTIEKTaM Pa3JIUYHBIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSITh MAaTeMAaTHMYECKHE 3HAHWS B WHTEpecax
3I0POBOTO U 0€30IMaCHOTO 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 3J0POBBIO
(3mopoBoe MHUTaHUE, COATAaHCUPOBAHHBIA pEXUM 3aHATUH U OTAbIXA, pEryJspHas
¢usznueckass aKTUBHOCTB), (U3MYECKOE COBEPIICHCTBOBAHWE MPH 3aHATHUSIX CIIOPTHBHO-
03/I0POBUTEIIBHOMU 1€ TEIIbHOCTBIO;

6) Tpy10BOro BOCIMTAHMSI:

TOTOBHOCTh K TpPYIy, OCO3HAHHE UEHHOCTH TPYHOJIOOUS, MHTEPEC K Pa3IUYHBIM
chepam mpodeCCHOHAIBHONW  NIEATeTbHOCTH, CBS3aHHBIM C MaTeMaTHUKOM u  eé
MPWIOKCHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oynymieid mpodeccun wu
peanu3oBbIBaTh COOCTBEHHBIE JKMU3HEHHBIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTH4ecKOMy O0pa30BaHUI0O U €amMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU IKU3HH,
FOTOBHOCTh K AKTMBHOMY Y4YacTHIO B PEUICHUWU MPAKTHYECKUX 3a/lad MaTeMaTH4eCKOu
HaIpaBJICHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYpbl, MOHUMAHUE BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MNPUPOJHOW M COLMAIBHOM CPEIbl, OCO3HAHUE



IJI00AJIBHOTO  XapakTepa HKOJIOTMYECKUX MpoOjieM, OpUEHTauusi Ha MpPUMEHEHHE
MaTeMaTUYeCcKUX 3HAHMM [ pelieHus 3agad B o0JacTH  OKpYyXKaroulell cpensbl,
IUIAHUPOBAHUE IOCTYNKOB M OLEHKM HMX BO3MOXKHBIX IOCIEICTBUM MJIsl OKpYKaromleu
Cpensl;

8) HeHHOCTH HAYYHOI0 MO3HAHMUS:

c()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM W OOIIECTBEHHON NpPAaKTHUKW, MOHMMAHME MAaTEMAaTHUYECKOW HAyKH Kak
chepbl 4YEIOBEUECKON JEeATENbHOCTH, ITANOB €€ PAa3BUTUS U 3HAYUMOCTU JUISl Pa3BUTHUS
LIMBUJIU3ALMM, OBJIAJICHUE S3BIKOM MAaTeMAaTHKd W MAaTeMaTHYeCKOW KYyJIbTYpOH Kak
CPEIICTBOM IO3HAHMSI MUPA, TOTOBHOCTh OCYHIECTBISATH MPOCKTHYIO U MCCIEI0BATENIbCKYIO
NEeSATENbHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE eHCTBHS

ba3oBble JJorn4ecKkue 1eicTBUs:

BBISIBJIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPHU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXAY TMOHATUSAMH, (OPMYJIUPOBATH OMNPEICICHUS TOHSATUH,
yCTaHABJIMBAaTh CYIICCTBEHHBIM MPU3HAK KiIacCHU(UKAIMKM, OCHOBAHUS sl OOOOIICHUS U
CpaBHEHHUSI, KpUTEPUU MTPOBOIMMOTO aHAJIN3A;

BOCIPUHHUMATh, (POPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIEC U
OTpHUIATEIbHBIC, €AUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTUBOpEUUs B (haKkTax,
JAaHHBIX, HAOJMIONEHUAX U YTBEPXKICHUSAX, TMpejaratb KpPUTEPUU JJIS BbBISBICHUA
3aKOHOMEPHOCTEUN U MPOTHBOPCUMI;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, NE€IYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOYEHN N, YMO3aKIIOUYEHUH 110 aHAJIOTUH;

IPOBOJIUTh CAMOCTOATENIBHO JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN (TIpSIMbIE
U OT NMPOTUBHOIO), BBICTPAWBATh apryMEHTAIMIO, IPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOWpATh CHOCO0 pemeHus ydeOHOW 3amauu (CpaBHUBATH HECKOJIBKO BapHAHTOB
pelieHus, BBHIOMpATh HamOoJiee MOAXOMANMNA C yYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

UCIOJB30BaTh  BOMNPOCHI  KaK  MCCIENOBATENIbCKUM  WMHCTPYMEHT  IO3HAHUSA,
dbopMynHpoBaTH BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEYHE, NPOOJIEeMy, YCTaHABIUBATH
HMCKOMOE ¥ JaHHOE, ((OPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UINIO, MHCHHUE;

MPOBOJIUTh CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIEJ0BaHUE I10
YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTUYeCKOro 0ObEKTa, SIBICHUS, MPOIIECCA, BHISIBICHUIO
3aBUCUMOCTEH MEXIYy 00bEKTaMH, SIBICHUSMHU, TPOLIECCaMU;

CaMOCTOSITEIbHO  (pOpMYJIMpOBaTH 00OOLIEHHS W  BBIBOABI MO  pe3yJibTaTam
MPOBEAEHHOTO HAOIIOJICHHS, MCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB U 000OIIICHHUIA;



IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLECCA, A TAKKE BBIABUTATh MPEAIIONIOKEHUS
0 €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH JePUIMTHI MHPOPMALUU, TaHHBIX, HEOOXOJUMBIX Il OTBETA HA BOMPOC U
JUISL PELLIEHUS 3a/1a4K;

BbIOMpAaTh MHPOPMALIMIO U3 MCTOYHUKOB pPAa3jIMYHbIX THUIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HWHTEPHPETUPOBATh HWH(OOPMAIMIO pPa3IUYHbIX BUAOB U (HopM
MIPEACTABIICHNS;

CTPYKTYpHpOBaTh MHGOPMALMIO, TMPEACTaBIATh €€ B  pa3iIuyHbIX  (opMmax,
WLUTIOCTPUPOBATH rpadUyeCcKu;

OLICHMBATh HAJAEXKHOCTh HWH(GOPMAIMU 10 CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHUBEpPCcaIbHbIE YUeOHbIE 1eficTBHUS

OO0wenue:

BOCIIPUHHMATh ¥ (POPMYJIMPOBATH CY)KJICHHS B COOTBETCTBHH C YCJIOBHSAMHU U LEIAMU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U IMUCHMEHHBIX
TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJy PEHICHUS 3aja4d, KOMMCHTHPOBATH IOTYYCHHBIH
pe3yJIbTaT;

B X0JIe 0OCYKJICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TeMBI, MPOOIEMBI,
pelaeMoii 3a/1auu, BRICKa3bIBaTh UJICH, HAIICICHHBIC HA TIOUCK PEIICHHUsI, COTIOCTABIISATH CBOU
CYXJICHUS C CYXKISHUSIMHU JPYyTHX Y4YaCTHHKOB JHajora, OOHApyKWBaTh pa3iHuue U
CXOJICTBO TIO3HIIHIA, B KOPPEKTHOU popme popMyTHpoBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEJCTABIIATh PE3YNIBTATHI PEHICHHsSI 3a7a4M, SKCIIEPUMEHTA, UCCIICIOBaHUS, TIPOCKTa,
CaMOCTOSITETTFHO BEIOMpaTh (QopMaT BBICTYIUICHHS € YYE€TOM 3a7ad NPE3CHTAHA U
O0COOCHHOCTEH ayJIUTOPHH.

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHUS

Camoopranusanus:

COCTaBIIATH IUIAH, AJITOPUTM DPEIICHUS 3aJlay, BHIOMPATH CIOCOO pEeHIeHHs ¢ y4E€ToM
UMEIOIINUXCS ~ PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(MOpPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BIAJ€Th HABBIKAMH TI03HABAaTEIBHOW pedIIEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUMI M  MBICIUTENbHBIX MPOLIECCOB, MX PE3yJdbTaTOB, BIAJIETh CIOCOOAMHU
CaMOIPOBEPKH, CAMOKOHTPOJISL IIPOLIECCA U PE3YJIbTaTa PEIICHUS MAaTEMATHYECKOMN 3a/1a4H;

MpEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]a4d, BHOCUTH
KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX, HANJIEHHBIX
OIKOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJId W YCIOBUAM, OOBSCHATH MPUUYUHBI
JOCTH>KEHUSI WM HEJAOCTHXKEHUSI Pe3yJIbTaTOB JIESITEIbHOCTH, HAXOAUTh OILIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:



MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUAYAIbHOU pPaOOTHI
IpU pElIeHUH y4eOHBIX 3aJa4, MPUHUMATH 1€JIb COBMECTHOM AESTENbHOCTH, IJIAHUPOBATH
OpraHu3alll0 COBMECTHOM paloThl, pacnpenensTb BUAbBI padOT, IOrOBapUBaTHCA,
00CyXJ1aTh MPOLIECC U Pe3yabTaT padoThl, 00001IaTh MHEHHUSI HECKOJIBKUX JIOACH;

y4acTBOBaTh B TPYNHOBBIX (popMax padboThI (00CykaAeHMsS, 0OMEH MHEHHI, «MO3TOBBIE
IITYPMBD» M UHBIE), BBIMOJIHATH CBOIO YacTh pabOThl M KOOPIAUHHUPOBATH CBOM ACHCTBUS C
IPYTMMH 4JICHaMH KOMAaHJbl, OLEHWBATh KAYECTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K koHniy oOyuenust B 10 kjacce oOydaroniuics MOJYYUT CICAYIOIIUE MPEIMETHbBIC
pe3yabTaThl MO OTACJIBHBIM TeMmaM pabouell mporpamMMbl yueOHOro Kypca «Aunrebpa u
Hayajga MaTeEMaTUYECKOr0 aHaIU3a:

Yuciia ¥ BBIYUCTCHUA:

CBOOOJIHO  OINEpUPOBATH  TMOHATHUSAMH:  pallMOHAJIBLHOE  YHUCIO, OECKOHEYHas
nepuoanydeckas JIpoOb, MPOIEHTHI, UPPAIMOHATEHOE YUCII0, MHOXKECTBA PAIIMOHAIIBHBIX U
JNEUCTBUTENIBHBIX YUCEN, MOAYJIb IEICTBUTEIBLHOIO YHCIIA;

NPUMEHATh JAPOOM W TMPOIEHTHI ISl PEHICHUs] TPUKIAAHBIX 3aJlad W3 Pa3TUYHBIX
OTpaciiel 3HaHUM U pEeaJIbHOU KU3HU;

NPUMEHATH NMPUOIMKEHHBIE BBIYUCIICHUS, TIPABHJIA OKPYTJICHUsI, IPUKUAKY M OIEHKY
pe3yJbTaTa BEIYMCICHUN;

CBOOOJIHO OIEpUPOBATHh TMOHSATHEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIOJIb30BaTh
MOAXOAAIIYI0 (DOPMY 3alMCH NEHUCTBUTEIBHBIX YHCEN JJIs PEIIeHUs MPAaKTUYSCKUX 3a1ad U
MPEJICTABIICHUS JaHHBIX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: apUPMETHICCKUN KOPEHb HATYPAJIIbHOM CTETICHU;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PAllMOHAJILHBIM ITOKa3aTelIeM;

CBOOOJIHO OIEpHUPOBATh MOHATHUAMH: JIOTapu(PM Uncia, MECITUYHBIC M HATypaJbHBIC
norapudmsr;

CBOOOJTHO OTEPUPOBATH MOHITHIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YMCIOBOTO
apryMeHTa;

ONEPUPOBATH NOHATHUSIMHU: APKCUHYC, apDKKOCUHYC U apPKTaHI'€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHUS] U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH TMOHATHSIMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUSA-CIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

MPUMEHSTh PA3JIUYHBIE METOJIbl PEIICHUS PAlMOHAIBHBIX W JIPOOHO-pAIMOHAIBHBIX
YPaBHEHUW, MPUMEHITh METOJI UHTEPBAJIOB JJIs1 PEILICHUSI HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHITHUSAMHU: MHOTOWIECH OT OJTHOW NIEPEMEHHONW, MHOTOWICH C
uenpiMu Ko PuUMEeHTaMu, KOPHU MHOTOWIEHA, NPUMEHATHh JeJICHHWEe MHOTOWJIeHa Ha
MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera nis pemenus 3anay;

CBOOOJIHO OINEpUPOBATh MOHSATUAMHU: CHCTEMA JIMHEHMHBIX YpaBHEHUM, MaTpuila,
ONPENICIIUTENh MATPUIBI 2 X 2 W €ro reOMETPUYECKHN CMBICJ, MCIOJIB30BaTh CBOWCTBA
onpeAenuTens 2 X 2 i BBIYUCIEHUS €ro 3HAYEHHWs, NMPUMEHSATH ONPEACIUTENN IS



pEelIeHNs] CUCTEMBI JIMHEWHBIX YPAaBHEHUN, MOJIEINPOBATh PEANBHBIE CUTYAIUU C MOMOILBIO
CUCTEMBI JINHEMHBIX YPaBHEHUN, UCCIEA0BATh IOCTPOSHHBIE MOJIENIN C TIOMOIIBIO MATPHILL U
OnpeneNnTeNeH, MHTEPIIPETUPOBATD MTOTYUYCHHBIA PE3YyJIbTaT;

HCII0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIAMU AJi MPeoOpa30BaHUs BbIPAXKECHMUIA;

BBINIOJIHATh MPEOOpa3oBaHUsl UMCIOBBIX BBIPAXKEHUHM, COAEpP)KAUIUX CTEHNEHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BaTh CBOMCTBA JorapupmoB g MpeoOpa3oBaHus JIOrapupMUUEcKuX
BBIPAKCHUU;

CBOOOJHO  OMEpUpOBaTh  MOHATUSAMH:  HPpPALMOHAIbHBIE, IOKa3aTeJIbHbIE U
norapuMUYECKUe YpaBHEHMsS, HAXOJUTh HMX PEIIEHUS C T[OMOIIbIO PaBHOCHIbHBIX
NEPEXOJ0B MUJIU OCYILIECTBIISIS IPOBEPKY KOPHEW;

OPUMEHSITh OCHOBHbIE TPUTOHOMETPHUUYECKHE (OpMyNbl il NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHU;

CBOOOJIHO OIEPUPOBATH TMOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, NPUMEHSTh
HeoOXouMbIe (OPMYIIBI JUIsl pEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJIETUPOBATh pEAIbHbIE CHUTYyalldd Ha $S3bIKE anreOpbl, COCTaBISATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA [0 YCJIOBHUIO 3aJay, HCCIEA0BaTh MOCTPOEHHBIE MOJEIHU C
UCIIOJIb30BAHKUEM armapara aareophl.

DyHKIUH U TPaPUKH:

CBOOOJTHO OTNEpPUPOBATH MOHATUSAMU: QPYHKIUSA, CIOCOOBI 3aanus (YHKIMU, B3AUMHO
oOpaTHble (PYHKIIUU, KOMIIO3ULIUA GYHKIUN, rpaduK (YHKIIMHU, BBITOIHATH 3JI€MEHTApHbIC
npeoOpazoBaHus rpadukoB QYHKITUI;

CBOOOJIHO OIEPUPOBATH MOHATHUSAMU: O0JIACTH ONPEIECICHUS] U MHOXKECTBO 3HAUYCHUM
byHKIMU, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJTHO OIEPUPOBATH MOHSATUSMU: YETHBIE M HEUETHbIE (YHKIUU, TEPUOIUICCKUE
(GYHKIIMU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbl U MUHUMYMBI (QYHKIIUH,
HauOOoJbIlIee 1 HAMMEHbIIIEE 3HAaUeHUE (PYHKIIMU HA TPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHITHAMU: CTENEHHAas (YHKIUA C HATYpPaJIbHBIM M IICJIBIM
nmokasaresieM, rpaduk CTENEHHOW (QYHKIIMHM ¢ HATYPaJIbHBIM H IIEJIBIM TTOKa3aTeneM, rpaduk
KOpPHS N-0H CTeNeH! Kak PyHKIHUKU 0OpaTHON CTENEHU ¢ HATYPaJbHBIM I10Ka3aTeIeM;

OTepUpPOBATh MOHATUSAMH: JIMHEWHAs, KBaJgpaTWdHas W APOOHO-TMHEWHas (QyHKIuwH,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEI0OBaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: TTOKa3aTelbHas | Jiorapudmudeckas QyHKIIMH, UX
CBOICTBA U TpadUKH, UCTIOIB30BATh UX TPadUKH IS PEIICHHS YPAaBHCHHUIA,

CBOOO/IHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETPUUECKAsT OKPY>KHOCTb, ONpEeICHHIE
TPUTOHOMETPUYECKUX (PYHKLIMN YMCITOBOTO apryMeHTa;

UCIOB30BaTh Tpaduku QYHKIHUHM IS MCCIeI0BaHUS MPOIIECCOB M 3aBUCUMOCTEH Mpu
pEIICHNUH 337124 U3 APYTUX YIeOHBIX PEIMETOB U pealbHON JKU3HU, BEIpAXKATh (HOpMyIamMu
3aBUCUMOCTU MEXY BEJIMUNHAMU;

Hauana MaTeMaTH4eCcKOro anajiusa:

CBOOOJHO ONEPUPOBATh MOHATUAMU: apU(PMETHUECKAS] U T€OMETPUUECKasi POrpeccus,
OECKOHEUHO YOBIBAIOIAsi F€OMETpUYECKasl MPOrpeccusi, JUHEHUHBIM U SKCIIOHEHIUATBbHBIN
pocTt, (hopmyJia CIOKHBIX TPOLIEHTOB, UMETH IIPEICTABIEHUE O KOHCTAHTE;



MCII0JIB30BaTh MPOIPECCUH ISl PEILIEHUS PEAbHbBIX 3aa4 MPUKIAJHOTO XapaKkTepa;

CBOOOJHO OMNEpPUPOBATH MOHATUAMH: MOCIEIOBATEIBHOCTh, CIOCOOBI  3aJaHus
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE WM OrPAHMYEHHBIE MOCIEI0BATEIbHOCTH, MOHUMATh
OCHOBBI 3apPO’KJICHUSI MAaTEMAaTUYECKOI0 aHAJIM3a KaK aHajJu3a 0€CKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHATHIMU: HEMPEPBIBHBIE (DYHKIIMH, TOYKU pa3pbiBa rpaduka
(GyHKIMHU, aCUMOTOTHI Tpaduka QyHKUINU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIHMS, HENpPEephIBHAs HAa OTPE3KE, MPUMEHAThH
CBOICTBa HENPEPBIBHBIX (DYHKIIMI AJis pelleHus 3a1a4;

CBOOOJHO ONEpUpOBaTh MOHSATUSAMM: TE€pBas U BTOpas MPOU3BOAHBIE (YHKLIHH,
KacarejabHas K rpa@uky QyHKIUU;

BBIUKCISTh MPOU3BOJHBIE CYMMBbI, MPOU3BEJCHHUS, YACTHOTO U KOMIIO3MIIMH JABYX
(GyHKIUH, 3HaTh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T'€OMETPUYECKUN W (PU3MYECKUN CMBICT MPOU3BOJHON JUIsl PEIICHUs
3ajad.

MHoxxecTBa U JIOTHKA:

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: MHOXKECTBO, ONEpPAIlMU HaJ MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM — ammapaT s OMNHCAHHUS  PeallbHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a1a4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPHUPOBATH MOHATHUSMU: OMpENIETIECHUE, TeopemMa, ypaBHEHHE-CIEICTBHE,
CBOMCTBO MaTeMaTHUECKOro OOBEKTa, JI0Ka3aTelbCTBO, PAaBHOCUJIbHBIE YPAaBHEHUS WU
HEpaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponbubie | Ipaxtireckie o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€ECTBO ACHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
YpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKUIUS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckas GyHKITHSA. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKe BbIpaXKEHUs U 99 1
YpaBHEHUSA
[TocnenoBaTenbHOCTH M IPOTPECCUH 10 1
HenpepriBabie dhynkimu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHUE, cCCTEeMaTH3aUs 5 5
3HaHUUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

Jlara usydyenus

Jara no ¢paxkry

MHO)KCCTBO, Oorepanru HaJ MHOKCCTBAMU

1 . 1 04.09.2023
M UX CBOMCTBa

2 Huarpammer Diinepa-Benna 1 05.09.2023
II R

3 pUMEHEHHNE TeOPETUKO-MHOXKECTBEHHOTO 1 06.09.2023
ammapara JiIsl pemeHus 3a1ad
Parmmonansubie ynciaa. OOBIKHOBEHHBIE U

4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1 07.09.2023
OEeCKOHEYHBIC TIEPHOIMICCKHE JPOOH
Parmmonansubie ynciaa. OOBIKHOBEHHBIE U

5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1 11.09.2023
OCCKOHEYHBIC MTEPUONUUECKHE TPOOH
I1 Oeli

6 pUMeHeHHe poOeli U IPOLIEHTOB IS 1 12.09.2023
perieHus MPUKJIaIHBIX 3a71a4
I1 Oeli

7 pUMeHeHHe 1poOeld U IPOLICHTOB IS 1 13.09.2023
penieHus MPUKJIaIHBIX 3a7a4

% .P

8 JleticTBuTenbHBIC Yyncia. PanmoHansHbIC 1 1 14.09.2023
HUppAMOHAJILHBIE YHCIIa
A

9 p“I/I(bMeTI/I‘IeCKI/Ie oreparuu ¢ 1 18.09.2023
JIENCTBUTEIbHBIMHU YUCIAMU

10 Mozv[ym, IEHCTBUTENIHLHOTO YHUCIIA U €0 1 19.09.2023
CBOICTBa
[TpubnmkEHHBIC BRIYUCIICHUS, TIPaBHUIIa

11 OKpYTJIEHUS, IPUKUJIKA U OLIEHKA 1 20.09.2023
pe3ynbTaTa BRIYUCICHUN

12 OCHOBHBIE METO/IBI PEILIEHUS LIENIBIX U 1 21.09.2023




IPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB

OcHoBHEBIC MCTOAbI PCIICHUSA LCJIbIX U

13 IpoOHO-PallMOHATIBHBIX YPABHEHUH U 25.09.2023
HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS LIETBIX U

14 IpoOHO-PalMOHATIBHBIX YPABHEHUH U 26.09.2023
HEPABEHCTB
MHOro4ieHsl OT OJHON NEPEMEHHOM.

15 Jlenenne MHOTOYJIEHA HA MHOTOYJICH C 27.09.2023
octatkoM. Teopema besy

16 MHOTOYJIEHBI C IIETBIMH 98.09.2023
koa¢punmentamu. Teopema Buera

17 Pemenue cucreM TMHEWHBIX ypaBHEHUI 02.10.2023

18 Pemenne cucrem TMHEWHBIX ypaBHEHUN 03.10.2023
Marpuiia cucTeMbl JJMHEWUHBIX YPAaBHEHHIA.

19 Onpenenurens 114an1/111},1 2%2, fro 04.10.2023
TreOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS
Onpenenurens MaTpUIBL 2X2, €10

20 F€OMETPUYECKHUI CMBICI U CBONCTBA; 05.10.2023
BBIYHCIICHUE €r0 3HAYCHUS

21 [Ipumenenue ovnpenenmenﬂ ,I[J'i}l pelieHus 09.10.2023
CUCTEMBbI JIMHEHHBIX YPaBHEHHIA

99 Pemenue HpI/IK\J’Ia,HHBIX 3a1a4y CVHOMOH_[LIO 10.10.2023
CUCTEMBbI JIMHEHHBIX YpaBHEHHA

93 Pemenune anKilaI[HHx 3a1a4 CVHOMOH_[LIO 11.10.2023
CUCTEMBbI JIMHEHHBIX YpaBHEHHIA

24 KonTtposnrHas padota: "PannonanbHble 12.10.2023

YpaBHCHHA U HCPABCHCTBA. Cucremsbl




JMHENHBIX ypaBHEHUN"

25

OyHKIMSA, crI0COObI 3a1aHusT (PYHKIIUH.
B3aumuo o6partHbie HpyHKINU.
Komno3zunus ¢pyHkumii

16.10.2023

26

I'padux GyHKIMH. DIEMEHTapHbIE
npeoOpa3oBaHus TpaguKoB QyHKIUIH

17.10.2023

27

OO6nacTh onpeaencHus © MHOYKECTBO
3HaueHul ¢pynkunu. Hymu pyHkumm.
[IpomexyTkH 3HaK NOCTOSTHCTBA

18.10.2023

28

YéErHble 1 HEUETHBIE QYHKIINU.
[lepuoanueckue pynkuuu. [Tpomexyrku
MOHOTOHHOCTH (YHKLIHU

19.10.2023

29

MakcuMyMBbl 1 MUHUMYMBI ()YHKITHH.
HauOosiiee 1 HanMeHbIllee 3HAUYCHNE
(YHKIIUM Ha IPOMEKYTKE

23.10.2023

30

Jluneiinas, KBagpaTuyHas U JpoOHO-
TUHEeWHast GyHKITMH

24.10.2023

31

DJIEeMEHTapHOE UCCIIECIOBAHUE U
MOCTpPOCHUE TPadUKOB ITUX (PYHKITHI

25.10.2023

32

DJeMeHTapHOe UCCIIEIOBAaHHE U
MOCTPOCHUE TPadUKOB ITUX (PYHKITHI

26.10.2023

33

CreneHsb C LEJIBIM IToKa3aTeneM. bruHoMm
HrroTtona

07.11.2023

34

CreneHsb ¢ LEJIBIM IToKa3aTeiaeM. bruHom
HrroTtona

08.11.2023

35

CrenenHas GyHKIHS ¢ HATYpPabHBIM U
eabIM okazareseM. E€ cBolicTBa U

rpaduk

09.11.2023

36

KontponbHasg padora: "CreneHHast
p p
¢ynkuus. E€ cBoiictBa u rpaduk"

13.11.2023




Apudmernueckuii KopeHb HaTYypaIbLHOU

37 . 14.11.2023
CTENEHU U €ro CBOMCTBa

38 Apudmernueckuit f(OpeHb HaTypaJlbHON 15.11.2023
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA, 16.11.2023
COJIepKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA, 90.11.2023
COJIepKalluX CTENEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUH, 91.11.2023
COJIepKaluX CTENEeHU U KOPHU
HppaunonansHsle ypaBHeHHs. OCHOBHBIE

42 METO/Ibl pEIIeHHS HPPALMOHATIBHBIX 22.11.2023
ypaBHEHUU
HppaunonansHsle ypaBHeHHs. OCHOBHBIE

43 METO/IbI PEIICHUS UPPAMOHATBHBIX 23.11.2023
ypaBHEHUU
Uppannonanbasie ypaBHeHUsA. OCHOBHBIE

44 METO/IbI PEIICHUS UPPAMOHATBHBIX 27.11.2023
ypaBHEHU M

45 PaBHOCUIIBHBIE TIEpEXOBI B E)CH_ICHI/II/I 98.11.2023
UPPalMOHAIILHBIX YPABHECHUN

46 PaBHOCUIIBHBIE TIEpEXOBI B ]i)eH_IeHI/II/I 99.11.2023
UPPaLMOHAIILHBIX YPABHEHUN

47 PaBHOCUIIBHBIE TIEpEXOBI B E)eH.IeHI/II/I 30.11.2023
UPPaLMOHAIILHBIX YPABHEHUN

48 PaBHOCUIIBHBIE IEpEXOBI B [v)emeHI/m 04.12.2023
UPPalMOHAIIBHBIX YPABHEHUN
CBoiicTBa u rpaduk KOopHs N-0if cTenenn

49 Kak (QyHKIIMM 0OpaTHOM CTENeHN C 05.12.2023

HaTypaJIbHbIM IIOKa3aTCJICM




50

CoiicTBa u rpaduk KOpHA N-0ii cTeNeHN
Kak (QyHKIIMH 0OpaTHOM CTETEeHN C
HaTypaJIbHbIM IIOKa3aTelleM

06.12.2023

51

KonTponsnas pabora: "CsoiicTBa u
rpaduK KOpHS N-0ii CTETICHU.
WppanmonaibHble ypaBHeHUA"

07.12.2023

52

CTCHGHI) C paIlI/IOHaJII)HBIM II0Ka3aTcJICM U
€€ CBOIiCTBa

11.12.2023

53

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0Ka3aTcJIcM U
€€ CBOIiCTBa

12.12.2023

54

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0Ka3aTcJIeM U
€€ cBOIiCTBa

13.12.2023

55

[TokazarenpHas QyHKIHA, €€ CBOWCTBA U
rpaduk

14.12.2023

56

Hcnons3oBanue rpaduka GyHKIIUU IS
pelIeHNs] ypaBHEHUI

18.12.2023

57

Hcnonws3oBanue rpaduka GyHKIUU IS
pelIeHNs] ypaBHEHUI

19.12.2023

58

[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE
METO/Ibl peIICHHUS] TOKA3aTeIbHbIX
ypaBHEHU M

20.12.2023

59

IToxa3zaTtenbHble ypaBHEeHUs. OCHOBHBIE
METO/Ibl PELICHHUs TIOKa3aTeIbHbIX
ypaBHEHUI

21.12.2023

60

Iloka3zarenpHble ypaBHEeHUSA. OCHOBHBIE
METO/Ibl PELICHUS NIOKA3aTEIIbHBIX
YpaBHEHUI

25.12.2023

61

KonTtponeHas padota: "[lokazarenbHas
¢ynkuus. [TokazarenbHble ypaBHEHUS"

26.12.2023

62

Jlorapudm uucna. CoiicTa jorapugpma

27.12.2023




63 Jlorapudm uucna. CpolicTa iorapupma 1 09.01.2024

64 Jlorapudm uucna. CpoiicTa iorapupma 1 10.01.2024

65 JlecATUYHBIE U HATypaJbHbIE JIOTapUPMbI 1 11.01.2024

66 JlecATUYHBIE U HATYypaJbHBIE JIOTAPUPMBI 1 15.01.2024

67 [IpeoOpa3oBanme BEIpa)KEHUH, 1 16.01.2024
coJieprKalux Jorapudmol

68 [IpeoOpa3oBanue BbIpakeHUM, 1 17.01.2024
CoJIeprKaluX Jorapudmol

69 [IpeoOpa3oBanue BbIpaKeHUM, 1 18.01.2024
coJIeprKaluX Jorapudmol

70 Jlorapudmuueckas GyHKIMS, €€ CBONCTBA 1 99 01.2024
u rpaduk

71 Jlorapudmuueckas GyHKIMS, €€ CBONCTBA 1 93.01.2024
u rpaduk

79 Hcnons3oBanue Fpail)I/IKa byHKINAA TS 1 94.01.2024
pelLeHs ypaBHEHHUH

73 Hcnons3oBanue rpavq)HKa byHKINAA TS 1 95 01.2024
peleHus ypaBHeHUH
Jlorapudmudeckue ypaBHeHusl. OCHOBHBIE

74 METO/IbI PEIICHUS JTOTaPUPMUUECKUX 1 29.01.2024
ypaBHEHU M
Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE

75 METO/IbI PEIICHUS JOTapHPMUUECKUX 1 30.01.2024
ypaBHEHUI
Jlorapupmuueckue ypaBHeHUs.. OCHOBHBIE

76 METO/Ibl PELIeHHUs JIOTapU(PMUIECKUX 1 31.01.2024
YpaBHEHUH

= PaBHOCHIIBHBIE TTEPEXO/IBI B pr_ICHI/II/I 1 01.02.2024
norapu(MHUUECKUX ypaBHEHU I

78 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU 1 05.02.2024




norapu(pMUUECKUX ypaBHEHUH

KonTtponsHas padota: "Jlorapupmudeckas

79 06.02.2024
¢bynkuus. Jlorapudpmuyeckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 07.02.2024
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 08.02.2024
YHCIIOBOTO apryMeHTa

g2 ApKCHHYC, apKKOCHHYC M apKTaHTEHC 12.02.2024
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC M apPKTaHTEHC 13.02.2024
YHCIIOBOTO apryMeHTa
TpuronomeTrpuveckast OKpy>KHOCTb,

84 oTpeieJIeHuEe TPUTOHOMETPUUECKHIX 14.02.2024
(GYHKIHI YHUCIOBOTO apryMeHTa
TpuronomeTpuveckast OKpy>KHOCTb,

85 oTpeieJICHUEe TPUTOHOMETPUUECKHIX 15.02.2024
(GYHKIUH YUCIIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKUE 10.02.2024
hopmyIsI

g7 OCHOBHBIC TPUTOHOMETPUIECKUE 90.02.2024
hopmyIsI

a8 OCHOBHBIE TPUTOHOMETPUYECKHE 91.02.2024
bopMyIbI

89 OCHOBHBIE TPUTOHOMETPUYECKUE 99 02.2024
bopMyIbI

90 Hpeo6pa3ovBaHI/Ie TPUTOHOMETPUUYECKHX 96.02.2024
BbIpaXKEHUI

01 Hpeo6pa3ovBaHI/Ie TPUTOHOMETPUUYECKHX 97.02.2024
BBbIpaKEHUI

92 IIpeobpazoBaHne TPUTOHOMETPHUUECKUX 28.02.2024




BBIPAXKCHUI

[IpeoOpa3oBaHKe TPUTOHOMETPHUECKUX

93 y 29.02.2024
BBIPKEHUI

94 Pemenue ’prFOHOMeTqueCKHX 04.03.2024
YpaBHCHUU

95 Pemenue ’prFOHOMeTqueCKHX 05.03.2024
YpaBHECHUU

9 Pemenue ”pr/IFOHOMeTpI/IIICCKI/IX 06.03.2024
YpaBHCHHIA

97 Pemenue ”pr/IFOHOMeTpI/IIICCKI/IX 07.03.2024
YpaBHCHHIA

08 Pemenue ”pr/IFOHOMeTpI/I'-IeCKI/IX 11.03.2024
YpaBHCHHIA

99 Pemenue "prFOHOMeTpHLIeCKHX 12.03.2024
ypaBHEHUI

100 Pemenue ”prIFOHOMeTpI/I‘ICCKI/IX 13.03.2024
ypaBHEHHUI
KonTtponbHas padoTa:

101 "TpUroHOMETPHUYECKUE BHIPAKCHUS U 14.03.2024
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 OCJIEI0OBATEILHOCTEN. MeTo1 25.03.2024
MaTeMaTH4eCKOH MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 rmocJseaoBarebHOCTH. McTopus ananmza 26.03.2024
0ECKOHEYHO MaJbIX

104 Apugpmerrueckas nporpeccus 27.03.2024

105 I'eomeTrpuueckas mporpeccust 28.03.2024

106 beckoHneuHo yObIBaroIiasi reoMeTpuiecKast 01.04.2024

POTPECcCHs




CymMa 6eckOHEeuHO yOBIBaIOLICH

107 . 02.04.2024
r€OMETPUYECKON IIPOrPECCUU

108 JIMHEWHBIN U SKCIIOHEHIMAIbHBIA POCT. 03.04.2024
Hucno e. @opmyna CI0KHBIX POLIEHTOB

109 JIMHEWHBIN ¥ SKCIOHEHITNAIILHBIN POCT. 04.04.2024
Hucno e. @opmyrna CI0KHBIX POLIEHTOB

110 Hcnonb3oBanue nporpeccuu s peueHus 08.04.2024
peayIbHbIX 3aJ1a4 MPUKJIAJHOTO XapakTepa

111 'I'<OHTpOJ'IBHa$I pabora: ) 09.04.2024

[TocnenoBaTenbHOCTH U IPOTPECCUH

112 HenpepriBHbIE (YHKIIMHN U UX CBOMCTBA 10.04.2024

113 Touka pft3pLIBa. AcuMNTOTHI rpaduKOB 11.04.2024
byHKINNA

114 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA 15.04.2024
OTpe3Ke

115 CBoiicTBa (hyHKIMI HENIPEPHIBHBIX HA 16.04.2024
OTpe3Ke

116 Metoa HHTEpPBAIOB /sl peLICHHUS 17.04.2024
HEpPaBEHCTB

117 Metoa HHTEpBaIOB /sl peLICHHUS 18.04.2024
HEpPaBEHCTB

118 Metoa HHTEpPBAIOB /Il peLLIECHUS 99 04.2024
HEpaBEHCTB

119 HpI/IMeHveHI/Ie CBOWCTB HEIIPEPBIBHBIX 93.04.2024
GyHKUUMH JUTs1 perieHus 3a1a4

120 HpI/IMeHveHI/Ie CBOWCTB HEMIPEPBIBHBIX 94.04.2024
GyHKUUH 1711 pelieHus 3a1a4

121 IlepBas u BTOpas Mpou3BOHbIE GYHKIIUU 25.04.2024

122 OmnpeneneHne, reOMETPUYECKHIM CMBICIT 02.05.2024

IIPOU3BOTHOM




123 Onpe;[eneHHf:, (bU3HYECKUI CMBICT 1 06.05.2024
MIPOU3BOIHOM

124 VYpaBHeHHE KacaTeIbHOU K TpauKy 1 07.05.2024
byHKIIH

125 VYpaBHeHHE KacaTelbHON K rpaduKy 1 08.05.2024
byHKIIH

126 [IpousBoiHbIE 371€EMEHTAPHBIX PYHKLNI 1 13.05.2024

127 [IpousBoiHbIE 371€MEHTAPHBIX PYHKLINN 1 14.05.2024

128 [TponsBoHas CyMMBI, npomBez[tenﬂ, 1 15.05.2024
JaCTHOTO U KOMIIO3HIHH (DYHKITUI

129 [TponsBoHas CyMMBI, HpOHSBe)IteHﬂ, 1 16.05.2024
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

130 [TponsBoaHas CyMMBI, npomBenerm;[, 1 16.05.2024
JaCTHOTO U KOMIIO3HIIHH (DYHKITUI

131 Kontponbhas padota: "[IponsBognas” 1 20.05.2024

132 [ToBTOpEHME, O606HICHI:IC," ) 1 91.05.2024
cUCTeMaTu3alus 3HaHui: "YpaBHEHUS

133 [ToBTOpEHME, O606HICHI:IC," ) 1 91.05.2024
cucTeMarusainus 3HaHui: "OyHKuuu

134 Hrorosas koHTpoabHas paboTa 1 22.05.2024

135 Hrorosas koHTpoabHas paboTa 1 22.05.2024

136 [ToBTOpEHME, 0606H.ICHI:IG, 1 93.05.2024
cUCTeMaTH3aIlus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

* MaTtemartuka. Anre0pa 1 Hauajga MaTeMaTHYEeCKOTO aHanuza, 10 kinacc/ Mepansik A.T.,
Homuposckuit I.A., [onsakos B.M.; nox penakiueit [logonsckoro B.E., O6miectBo ¢
OrpaHWYEHHON OTBETCTBEHHOCThIO M3narenbckuii neHTp « BEHTAHA-I'PA®y;
AxrmmonepHoe obmectBo «M3narensctBo «lIpocBenienue»

* Martemartuka. Anre0pa 1 Hayajga MaTeMaTHYeCKOTo aHanu3a, 11 kimace/ Mep3isik AT,
Homuposckuii [1.A., Ilonskos B.M.; nox penaxiueii [Togonsckoro B.E., O6miecTBo ¢
OTpaHUYEHHON O0TBETCTBEHHOCTHIO M3narensckuii nenTp « BEHTAHA-TPADy;
AximonepHoe obmectBo «M3maarenbctBo «lIpocBemnienue»

* MaTtematuka: anrebpa v Hauaja MaTeMaTHYECKOTO aHallu3a, TeoMeTpusi. Anredpa u
Hayaja MaTeMatuudeckoro ananusa, 11 kmace/ Komsirua FO.M., TkaueBa M.B., ®denoposa
H.E. u apyrue, Aknmoneproe o6miectBo «M3narenbctBo «IIpocBemenue
Marematuka: Anredpa U Hayajga MaTeMaTHYECKOTO aHaln3a, reomerpus, 1. A. Anumos,
10. M. Konsarun, M. B. Tkauépa, H. E. ®&noposa, M. U. [llabynun, Mocksa

"IIpocsenienne” 2019

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA
A. S1. Kononos, 3agaun mo Anre6pe mimst 10-11 k.

PaGouas terpaap mo anredpe 10-11 k. Maxkapsrues HO. H.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



https://resh.edu.ru/

http:// standart.edu.ru — HoBbrii ctanaapT o01iero oopa3oBaHusI.

http:// fsu-expert.ru — ITopTan o yueoHuKkam (OOIIECTBEHHO — rOCYAapCTBEHHAS
AKCIIEePTU3a YUEOHHUKOB)

http:// school-collection.edu.ru — Enunast kostekius iudpoBbix 00pa3oBaTeIbHBIX
pecypcoB

http:// school.edu.ru — Poccuiickuii 06pa3oBaTebHbII MOpTa

http://www.kvant.info/ Hayuno — nmomynsipHbIii (pU3UKO-MaTEMAaTHYCCKHIA KYPHAI JUIs

IIKOJIBHUKOB U CTYACHTOB «KBaHT?.
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