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HOSICHUTEJIBHAS 3ATIMCKA

Yuebublit Kypc «Anrebpa u Hayana MATEMaTUYEeCKOrO aHalu3ay sBpiseTcs
ONHMM H3 Hapbonee 3HAYUMBIX B [IpOrpaMmMe cpeaHero obuero o0pazoBanusl,
ITOCKOJIEKY, C OJHOH CTOPOHBI, OH OGecreYnBaeT HHCTpyMEHTanbHyro 6asy s
M3YHCHUST BCEX eCTEeCTBEHHO-HAYYHBIX KYPCOB, a ¢ Ipyroit cTopoHsl, (hopmupyer
JIOFMYECKOe W abCTPaKTHOE MBILITeHK e obyu4arouuxes Ha YPOBHE, HEOOX0AUMOM
AJIsl OCBOGH ST MHBOPMATHKH, 00LIecTBO3HAH M, MCTOPHH, CIIOBECHOCTH M APYIHX
AMCUMIUIMH. B pamkax manuoro y4ebHOro Kypca obyuarommecs OBJIaJIeBalOT
YHUBEPCATLHBIM  SI3bIKOM COBPEMEHHOI HayKu, KoTopas (opmynupyer cou
AOCTHIKEHUS B MaTeMaTHueckol (opme.

Yuebubiii kypce anredpel M HaYyan MaTeMaTHUECKOro aHallu3a 3akKjaapiBaer
OCHOBY ~ JUISL - yCIICLIHOIO OBNAACHUS 3aKOHAMMU (U3MKM, XUMHUH, GHONOrHH,
MOHUMAHHSI OCHOBHbIX TEH/IEH LM} Pa3sBUTHs SKOHOMHUKU W OOLLECTBEHHOM KU3HH,
HO3BOJIACT  OPUEHTHPOBATLCS B COBPEMEHHBIX HMDPOBBIX U KOMITBIOTEPHbIX
TEXHOIIOTHSIX, YBEPEHHO HMCMONB30BATh UX JIIs JanbHEeH1Iero odpasoBaHus M B
HOBCEIIHEBHOM Ku3HM. B To ke Bpems opmamenue abCTPaKTHBIMKM U JIOrHYeCKHy
CTPOTMMU  KOHCTPYKLMAMH anreGpbl M MaTeMaTHYeCKOro aHaliuza pasBuBaeT
YMEHHC HAXOMMTL 3aKOHOMEPHOCTH, O0BGOCHOBBIBATE HCTUHHOCTb, [OKa3bIBaTh
YTBEPACICHMs C [TOMOLIBIO HHIYKLUH M PacCyXnaTb NelyKTUBHO, UCIIOJb30BATH
oboOiienune u KOHKpETHU3aLuIo, abcTparupoBaHue u aHaloruo, Qopmupyer
KPEaTMBHOE M KPUTHYECCKOE MBIIIICHUE.,

B xome usyuenus yue6uoro Kypca «Anrebpa W Hayana maTeMaTHYeCcKoro
aHajin3a» 00y4alolMecs Mony4yaloT HOBBI OMBIT peIIeHUsT MPUKIATHBIX 3a7a4,
CaMOCTOSITENILHOIO [MOCTPOEHUSI MATEMATHYECKUX MOZIENICH peanbHBIX CUTYyalLHi,
WHTCPIIPETALMKM  NOJIYYEHHBIX  pelueHuil, 3HAKOMSTCH C  MpuMepamMu
MATEMATHHCCKUX  3aKOHOMEpHOCTEH B mpupose, HayKe W HCKycCcTBe, ¢
BBIAIOILMMHCSE MATEMATHHECKUMK OTKPBITHIMM U HX aBTOpPaMMU.

YueOupiii Kypc obnanaer 3HauMTeNLHBIM BOCIIUTATEJIbHBIM TMOTEHLIMAIOM,
KOTOPbIH  peajiu3yercs Kkak qepe3  yuebHbIH marepuar, CIIOCOOCTBYIOMIM
(bopmupoBanuio HayuHoro MHUPOBO33peHHs, Tak U 4epe3 crneuupuky yueGHOil
ACATCIILHOCTH,  TpeOyrowed  NponomKUTENbHOI KOHLEHTPpAalMK BHHUMAHWS,
CAMOCTOATENIBHOCTH,  aKKYpPaTHOCTH M OTBETCTBEHHOCTH 34 MOJTyYE€HHBIH
pe3ynbTar.

B ochoBe merommku oOyuenuss anreGpe u Hayanam MaTeMaTUYeCKoro
AHATM3A JIEKHT NESTENbHOCTHBIN TPHHUMI 06y e HuS.

B crpykrype yueGuoro Kypca «Asrebpa W Hayana MaTeMaTHUECKOro
AHAITH3) BbIACIIEHDI CIE/YIOIIME CO/EP)KATENbHO-METONHYECKHE muHuKM: «Ywucna
1 BBIMHCICHNS, «DYHKUMH ¥ rpaukuy», «YpaBHeHUs 1 HepareHcTRay, «Hauang
MATEMATHYECKOro  aHanusa», «MHOKecTBA u  joruka». Bee OCHOBHBIE



COJICPIKATEIILHO-METOAUYECCKUE JIMHUK W3YHAIOTCS. HAa MPOTSKEHHM JBYX flet
00y4eHus Ha yposHe Cpeanero obiiero o6Gpasopanus, CCTECTBEHHO JOIOJIHSISI
AAPYT" Apyra M TNOCTENEHHO HACILIAsCh HOBBIMU TEMAMH M pasaenamu. JlaHHbIi
Y4COHBIH Kypc siBnseTcs MHTCTPATUBHBIM, [10CKONBKY OOGbenHHSET B cele
CONCpIKaHME HECKOJIBKUX MaTeMaTHYeCKHX AUCLHMIIMH, TakuX Kak anarebpa,
TPUTOHOMETpPHS, MaTeMaTHUYeCKHH aHaius, TEOpHST MHOXKECTB, MaTeMaTHYeCKas|
jornka u jpyrue. Ilo mepe Toro kax 0Oy4arolMecs OBNAEBAIOT BCE Goee
UIMPOKMM MaTEMATHYIECKUM amapaToM, y Hux [ToCJIeI0BATEIILHO (QOPMHUPYETCS 1
COBCPLICHCTBYETCS.  YMEHHE CTPOUTE MaTeMaTHYECKYI0 MOZeNb  peajibHOI
CUTYaLMU, NPUMEHSTE 3HAHUSI, ONyYeHHble lIpK U3y4eHHH y4yeOHOro Kypca, Juis
PELICHHS CAMOCTOATENBHO CHOPMYTUPOBAHHON MaTeMaTHYECKO;] 3aJlayu, a 3arem
MHTEPIIPETHPOBATL CBOM OTBeT.

ConeprkarenbHo-MeToqMYeckas THHUS «Hdcna u BblUMCIEHMSY 3aBepuiaer
(pOpMUPOBaAHUE HABBIKOB UCTIONB30BAHMS ACHCTBHUTENBHBIX YUCEN, KOTOPOE GhII0
HA"14TO Ha ypoBHEe 0CHOBHOIO 061uero o6pasosanus. Ha YPOBHe cpejiHero obuiero
oOpasoBanusi  ocoboe  BHUMAaHHe YHACIACTCS  (DOPMHPOBAHMIO  HABBIKOB
PalMOHATILHBIX  BBIYMCIICHUH, BKIIOYAIOUIMX B ceBsl MCIIONb30BAHME pasMyYHbIX
dop™ 3armcu uMcna, ymemue nenarn IPUKUIKY, BBINOTHATE HPUOIMKEHHDBIE
BLIMUCIICHUS, OLCHUBATL YHCIOBBIE BBIPAIKEHMUS, paboTaTe ¢ MaTemaTH4YeckuMu
KOHCTaHTAMH. 3HAKOMble OOYYAIOLIUMCS MHOKECTRa HaTypallbHBIX, LEJIbIX,
PALMOHANLHEIX W JHeHCTBUTENBHBIX — YHCEN  JOMONHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX  uucen. B kawaom u3 3Tux MHOMecTR paccMaTpuBarOTCs
CBOHCTBCHHBIE eMy Crenu(uiecKue 3a/la4M W ONepaluu: [AeNieHHE HaLeo,
OTCPHPOBAHUE OCTATKAMM Ha MHOXECTBE IENbIX quces, ocobble cBolicTBa
PALMOHAILHBIX 1 HPPALMOHAILHBIX YHCEN, apUMeTHYECKHE ornepaunuu, a Takxe
M3BJICYCHHE KODHS HATYpaibHOM CTENEHH HA MHOXECTBE KOMILTEKCHAIX unces.
biiarosapsi nocnenosarensHomy PaCLIMPEHHIO Kpyra HCIHONb3yEMbIX 4YHCel W
SHAKOMCTBY C BO3MOJKHOCTAMH MX NPUMEHEHMS st PeLIeHHUs pa3IUYHBIX 3a71a4
(hopmHpyeTcs mpencTaBieHue O eXHHCTBE MaTeMAaTUKK KaK HayKd W €€ ponu B
HOCTPOCHHH MOJIeNiel peallbHOro MHpa, LIUPOKO MCIONb3YOTCS 00001IeHMe |
KOHKPETH3aLlMsl.

Junus «Ypasuenus u Hepasencrsay peanu3yeTcs Ha MPOTSKEHUM BCEro
oOy4eHHs Ha ypoBHe cpeaHero obiiero 00pa3oBaHus, MOCKONBKY B KaXIOM
pasneie llporpammel mpenycmorpeto PCLUCHHE COOTBETCTBYIOILIMX 3aja4y. B
pesynibrate  0OyualolUMecs OBNAAEBAIOT  paslHUYHBIMU METOJaMH  pelleHus
PAUMOHANBLHLIX,  HPPALMOHANBHLIX,  [OKA3aTebHBIX, NOrapuPMUYEcKUX U
TPHTOHOMETPUYECKUX YPABHEHUH, HEpaBeHCTB M CHCTEM, a Takxe 3azad,
COACpKalnX napametpel. IlomydeHHsle ymenus LIMPOKO HCIOJNB3YIOTCS TIPH
MCCIeNOBaHMM (PYHKLHUH C TTOMOILIBIO MPOU3BOAHOH, MPH PELUCHHUH MPHKIALHBIX



3ajiad M 3ajlad Ha HaxOXJIeHHe HaMOOMBLIMX U HANMEHBIIMX 3HAYeHUi] QyHKILUH.
Jlanuasi cojlepiarelibHas THHHS BKITIOYAET B cebsi TakKe (opmupoBanue ymeruii
BBIMOIHATE — pacu€rl 1o Qopmynam, npeobpasosanus palHOHabHbIX,
MPPaLMOHANILHLIX ¥ TPUTOHOMETPUYECKUX BBIDOKEHUH, a TakkKe BBIPAKEHUA,
CONCPXALUMX CTENeHW W Jorapudmel. bnaronapst usyuenuto anrebpanveckoro

Mare€puajia  NpOMCXOAMT  JanbHeiflluee  pa3BUTHe ANrOPUTMUYECKOrO U
abCTPaKTHOIO MbIILICHWS oOyuaromuxcs, GOPMUPYIOTCS HABBIKH JNEeLYKTUBHbIX
paccyxxneHun,  paboTel ¢ CUMBOIBHBIMU (bopmamu,  npencraBnenus

34KOHOMEPHOCTEH U 3aBUCUMOCTCH B BUAE DAaBEHCTB M HepaBeHCTB. Anrebpa
npeiaraeT  >(pQeKTUBHbIE WHCTPYMEHTHI TSl PEIICHHUS] [PAKTHUYECKUX U
CCTECTBEHHO-HAYUHBIX 3a1a4, HAMJISAHO JIEMOHCTPUPYET CBOM BO3MONKHOCTH KAK
SI3bIKA HAYKH.

Coueprare/ibHO-METOIMYECKAS  JTHHUS «DyHKUMM M rpadUKH» TecHO
HEPCIJICTACTCsl ¢ JAPYTMMH JIMHUSAMH y4eGHOro Kypca, MIOCKOJIbKY B KAKOM-TO
CMBICIIE 3a/1a€T 1OC/IE/10BATeIBHOCTS U3y YeHH s Marepuaia. M3ydenue crenenHoi,
[oKasaTenbHOH, Jlorapu(hMUUecKoit u TPUTOHOMETPUYECKUX (DYHKLIMH, UX CBOHCTB
U rpaduKoB, McroNb30BaHue (YHKLMH s peLieHus 3a1a4 U3 APYruX ydeOHbIX
PCIAMETOB U PeallbHOM JKHM3HW TECHO CBA3aHO KaK ¢ MaTeMaTHYeCKUM aHaIu30M,
TaK W C peUICHHEM ypaBHEHMH W HepaBeHCTB. IIpu 3TOM 60MbLIOE BHUMAHME
YAISACTCs ()OPMHPOBAHUIO YMEHUS BBIPAXKATH (hopmynamu 3aBuCHMOCTH MesKy
PAS/IMIHLIME - BETHYHHAMM, HCCIIENOBATh MOJyYeHHble (YHKIIUY, CTPOUTH HUX
rpauku. Martepuan 3toii CONEPXKATENILHOH JIMHUHK HALeIeH Ha Pa3BHTHE YMEHUH
M HABBIKOB, I103BOJISIIOLLMX BBIPAXKATH 3aBUCHMOCTH MEXIy BeIUYMHAMHM B
pasiin4Hol opme: aHaNUTHYECKOH, rpaduueckoil U cliosecHol. Ero H3y4eHue
CIIOCOOCTBYET  PasBUTUIO  ANrOPUTMHUUYECKOrO MBILUJICHHS], CIOCOOHOCTH K
0000UICHMIO M KOHKPETH3ALIMY, HCITOIb30BAHMIO AHATOI M.

Conepxaresibhas nunust «Hauana MaTeMaTHUeCKoro aHAmM3ay 103BOJISIET
CYHICCTBEHHO pacClUMPHTh KPYr KaK MaTeMaTHUYeCKUX, TaK M MPHKIaAHbIX 3ajau,
JIOCTYNHBIX 00Y4alOWMMCs, TaK KaK y HUX MOSBISETCS BO3IMOKHOCTE CTPOUTH
rpaMKH  CHOKHBIX  (YHKIIHH, OMPENCNIATh MX HaubOJbIIMEe U HaUMEHbLIUE
SHAYCHMSA, BBIMMCIATE [UIOWAAM (UTYP W OOBEMBI TeN, HAXOMHTH CKOpPOCTH H
YCKOpeHus  niporieccos. [JlanHasi copepxkarenbHas JMHHS OTKDbIBAET HOBbIE
BO3MOKHOCTH  MMOCTPOCHMsSI MaTeMaTUYECKHX MojeNeld peanbHbIX CUTYyalMuii,
MO3BOIIET  HAXONMTL HaWJIy4llee PpelleHWe B [PUKIALHBIX, B TOM UHCIIE
COLMAIILHO-OKOHOMHUYECKHX, 3a/1a4ax. 3HaAKOMCTBO C OCHOBAMM MaTeMaTHUYeCKOro
aHaim3a  CrocoOCTBYET pa3BMTHIO abCTPakTHOrO, (HOPMALHO-TOMHYECKOro U
KPCATHBHOIO MBIULICHMS, (DOPMUPOBAHMIO yMeHHil pacliO3HABATE IPOsIBIICHUS
3aKOHOB MaTeMaTHKM B HayKe, TEXHHKe M HcKyccte. OByuaroumecs Y3HAIOT O



BBIIAIOLIMXCST  pe3yibTaTax, MOJTYYEeHHBIX B XOJe PasBUTHS MaTEMaTHKH Kak
Hayku, 1 00 ux aBropax.

CozepxarenbHO-MeTOMYECKAS THHKS «MHOXeCTBa M JIOTMKa» BKIIOYaeT B
ceOsl aNeMENTLl TEOPHUH MHOMKECTE W MaTeMaTU4eCKOH JIOrMKku. TeopeTuxo-
MHOKECTBEHHbIE [1PEACTAaBICHUS POHU3BIBAIOT BECkh KypC WIKOJIBHON MaTeMaTHKu
W llpejuiaraloT Haubosiee yHHUBEpCANbHBIH S3BIK, OOBEAMHSIONUIMI Bee paszelbl
MATCMATHKH M € NPUIIOKEHUH, OHU CBS3bIBAIOT pasHble MaremaTHyecKue
AUCUHIUIMHBL M MX  T[PUIIOKEHUS B eOMHOE llelioe. [Tootomy Baxkno parh
BO3MOXKHOCTE  00OydalolieMycss MOHUMATD TEOPETHUKO-MHOXECTBEHHBIH  S3bIK
COBPEMEHHOH MAaTeMaTHKM M MCIIONBL30BAThH €ro s BbIPAXKEHUSI CBOUX MbICTICH.
HApyrum  BasHLIM NPU3HAKOM MaTeMaTHKH Kak HAyKd CllelyeT MNpU3HaTh
CBOHCTBEHHYIO eii  CcTporocTs 060CHOBAHMN W ClleloBaHUE OnpeesIEHHbIM
lpaBuilaM — NOCTPOGHHUSI  JI0KAa3aTeNIbCTB.  3HAKOMCTBO ¢ 3JIeMEeHTaMu
MaTeMaTH4eCKOi JIOTMKM CHOCOGCTBYyeT Pa3BUTUIO JIOTMYECKOTO MBILLIEHMS
00yualomxcs, M103BONSET UM CTPOUTBH CBOM PacCyXJIE€HUSI HA OCHOBE JIOTMYECKMX
[paBuiL, YOPMUPYET HABBIKM KPUTHUECKOTO MBbILILTEHHS.

B yuebHom kypce «Anrebpa W Hayana MaTeMaTHYeCKOro aHajimza
[IPUCYTCTBYIOT OCHOBBI MATEMAaTHYECKOIO MOJZICJIMPOBAHHUSI, KOTOPBIE MPU3BAHLI
CII0COOCTBOBATL  (POPMUPOBAHUIO HABBIKOR MOCTPOCHUS MoOJleNled  peanbHbIX
CHTYaLWH, MCCICJ0BAHMS 3THX MOJENeH C MOMOLIBIO annapata anrebpbl u
MATEMATUHECKOr0 aHallu3a, WHTEepNpeTaluu MOoMydeHHbIX pesynbTaToB. Takue
3aMaHKsl BINICTCHBI B KAXK/IbIH U3 PA3aeoB NporpaMMsi, MOCKOJILKY BECh MaTepHall
ydebHOro Kypca wupoko MCMOJIB3YETCA JUlsl pelueHus NPUKIaAHbBIX 3anad. [lpu
PCLICHMM  peaNibHBIX  IIPAKTHYECKMX  3ajay oOyuaroluecss  pa3BUBAIOT
HabJIIO/IATENIbHOCT, YMEHHWEe HAaXOMUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
MCIOJIB30BaTh  aHallorv, 0006maTe U KOHKPETU3UpOBaTh  Npobiemy.
HesTesbHocTs M0 GOPMHPOBAHMIO HABBIKOB pEelWIeHUs MpUKIAOHBIX 3anay
OPTaHM3YETCS B IIPOLIECCe U3YyYEHHS BCEX TeM yueGHOro Kypca «Asnrebpa u Hayana
MaTemMaTH4ecKoro aHajau3a.

Ha wu3yusenne yueGnoro Kypca «Anrebpa W Hauana MaTeMaTHUecKOro
analimza» orpojures 272 yaca: B 10 knacce — 136 yacos (4 yaca B Hefeno), B 1 |
Kjlacce — 136 yacos (4 waca B Heei0).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Yuceisia n Boluucaenus

Pannonansnpie uncna. OGBIKHOBEHHBIE W AeCSTHUHBIE IpoOH, MPOLEHTEI,
OecKOHeUHbIe TepPHOIUUCCKUE npobu. Tlpumenenue npoGel u mpoueHTOB s
PELICHIS MPUK/IAHBIX 3a/1a4 U3 Pa3NMYHBIX OTpacieil 3HAHUI U peanbHOMN KU3HH.

Heicreutensusle  uucna. Pauuonanbueie U UppalyOHalIbHbIE  YHKCIA.
Apudmernueckue  orepauMM ¢ ACHCTBUTENBHBIMH  YHCTAMMU. Mony b
JACHCTBHUTENLIOIO H1CNIa U ero CBOHCTBA. [pubnuxénnpie BbYMCIEHNs, NpaBuia
OKpyIJICHHMS, TPHKUAKA W OLEHKA PE3YILTATA BBIYMCIICHUIA.

Crenenn ¢ uensiM  nokaszatenem. bunom  HbroTona. Mcnonszopanne
NOJXOSILIEH (POPMBI 3aMHCH IEHCTBUTENLHBIX YHCE JUIS PEeLICHUS MPAKTUHECKUX
3alav 1 npejicTaBieHmst JlaHHblX.

Apudmernucckuii KopeH HaTypalbHOM CTENEHHW U €I'0 CBOWCTRA.

Crenenb ¢ pauMoHalbHBLIM - fokasaTelleM ©  eé CBOWCTBa, CTerneHb ¢
JACHCTBUTENILHBIM [TOKA3aTeIeM.

Jlorapudpm  uucna. Cpoiicrpa jnorapudma. JlecsituuHble M HATypaibHbie
Jorapugmb.

Cunyc, KocHHyc, TaHreHc, KOTAHIeHC YHCI0BOTrO aprymeHTta. ApKcUHYC,
dPKKOCHIYC W apKTAHICHC YHCIIOBOTO apryMeHTa.

YpaBHenust u HepaBeHCeTBA

Toxotecrsa w TONCICCTBEHHBIE rpeobpasosanusi. YpaBHeHue, KOpEeHb
ypasucuus. PaBHOCUJIbHbIE YPABHEHUA W ypaBHEHHsI-CIEACTRHS, HepagencTso,
pelene HepaBeHCTBa.

OcHOBHbIE METOJbI PELICHHUS LIEBIX U APOOHO-PALMOHATbHBIX ypaBHEHWUH M
Hepasencts. MHuoroweHsl o1 0HOH nepemenHoit. Jlenenne MHorowseHa Ha
MHOroren ¢ ocrarkoM.  Teopema  be3sy.  MHorounennl ¢ UedbIMHU
Koa(ppruurenramu. Teopema Buera.

Ipeobpasosanus UMCIOBBIX BBIPaXkeHHil, COIepPKAIIMX CTEMNeHH 1 KOPHH.

Vippaunonasnsnnie YpaBHEHMUS. OcHOBHbIE METO/1bl peLeH sl
MPPaLMOHANLHLIX YPaBHEHW.

Hokazarennnpie ypasuenns. OCHOBHbBIE METOIbI PelleHHs MOKA3ATENbHbIX
YDPABHCHMIA.

lpeobpasosanue Bbipakenuii, conepsalinx Jlorapumel.

Jlorapudpmuueckne YpaBHEHHs. OcHoBHbIC METO/IbI peLeHus

jlorapu@mMI4eCKux ypasHeHuii.
OchoBrbie TPHIOHOMETPHYECKHE hopMyIThI. [Ipeobpazosanue
TPUFOHOMETPHYECKHUX BhIPaKCHHH. Peluenne TpuroHoMeTpuyeckux ypaBHeHHil.



Pemenne cucrem nuueitHbIx ypaBHEeHUH. MaTtpuna cucreMbl JTHHEHHBIX
ypasHenui. Ornpenenutens Matpuubl 2X2, ero FEOMETPHUYECKUN CMBICH U
CBOHCTBA, BbIUMCIIEHHE €r0 3HAYEHMUS, MPUMEHEHHUE ONPENENUTENs I pelLleHus
CUCTEMBI JIMHEHHLIX ypaBHeHmit. Pemenue npuknagupix zamay c MOMOIBIO
CHCTEMBI JTHHEHHBIX YypaBHeHMH. MWccmenosanue NOCTPOEGHHOW MOJENu ¢
[TOMOLLIbIO MATPULL M OITpeIeIUTENCH.

[locrpoenue maremaruyeckux momeneii peanbHOH CHUTYyaluH C IMOMOIILIO
YPaBHEHWH W HepaBeHcTB. IlprmeHenue ypaBHeHuii u HEePaBEHCTB K pEeILEeHHIO
MATEMATHYCCKUX 3a/lad M 3a7a4 M3 pasivvHbIX obNacTell HAYKH W peanbHOi
KH3HU.

Oynkuuu u rpadpuku

Dynkums, crnocobsl 3anauus (GyHKuMH. Biammuo oOpartHble (YHKIIMN.
Komnosuuust  Qyuxumii. 'padux (QyHKIMH. DeMeHTapHble TpeobpazoBaHus
rpaguKoB (pyHKLHIA.

Obnacthb ornpejesieHns U MHOXECTBO 3HAYEHHIA Gynkuuu. Hynu ¢ynxumm.
IIpomesxyTku 3uakonocTosHeTBa. YSTHbBI U HEUETHDIE Gynkuuu. INepuoauyeckue
yukimn. TIpoMexyTKH MOHOTOHHOCTH yHKUME. MakcUMyMbl U MUHUMYMbI
(pyHKiuu. Haubosnbluee u HauMeHblIee 3HAYSHUS (GyHKLMM Ha MpoMexyTKe.

JluHetinas, xsanparuumas u JpoGHO-NUHelHHAs (pynxiuuu. DaemeHnTapHoe
MCCIIE/IOBAHKE U [TOCTPOEHHE UX rpadUKOB.

Crenennas (pyHKitMs ¢ HAaTypanbHbIM U LeJibIM rokasaTeneM. E& croiieTsa i
rpaguk. Csolicrsa u rpaduk KOpHs n-oil cTeneHH Kak (yHKLMK 0OpaTHOI
CTEIEHU C HATYpPaJIbHbIM [TOKA3aTeEM.

[lokasarenbuas u norapupmuueckas (QyHKUMH, MX CBOMCTBa M rpaduky.
Mcrnonb3oBanne rpagukos GpyHKLmii s peLIeHUs YypaBHEHUA.

Tpuronomerpuyeckast Okpy’KHOCTb, OIpe/eeHue TPUTOHOMETPHUYECKHUX
(GyHKUMHA YKCII0BOrO aprymenTa.

DyHKUHOHANILHBIE 3aBUCUMOCTH B peabHbIX npoieccax H SBICHUSX.
['padpukn peanbHbIX 3aBUCUMOCTEI,

Havana maremaruueckoro ananusza

[TocnenoBarenbHocTH, €rocobbl 3amaHus MOCHEN0BATENLHOCTE. MeTon
MaTeMaTHUYCCKO MHAYKIHH. MonoTtonHbIe U OrpaHU4YeHHbIC
Moclie/oBaTe/IbHOCTH. MCTOpHsT BOZHMKHOBEHMS MaTEMATHYeCKOro aHAJW3a Kak
aHalinza OECKOHEYHO MallblX.

Apudmernyeckas U reoMeTpuyeckas porpeccuu. beckoHeuHo yObIBato1ast
reomerpuyeckas nporpeccus. Cymma OeCKOHEYHO yObIBaIOLIEH reoMeTpHYecKoil
tiporpeccuu. JIMHEHHBIN U SKCIIOHEHIMANBHBIH pocT. Yucio e. Dopmyna CiI0KHBIX
pouenTos. Mcrons3oBaHue MpPOrpeccUd  [s  peLieHus peanbHbBIX 3azay
HPUKIIAIHOIO XapakTepa.



Henpepoisuble GyHKUMH ¥ ux cBoiictBa. TOUKH paspeiBa. ACHUMITOTEI
rpauros  ynkimit. CsoicTBa (yHKUMEl HenpepbIBHbIX Ha oTrpeske. MeTon
WHTCPBANIOB  JUIA  pellCHHs HepaBeHCTB. llpuMeHeHHe CBOWMCTB HempepbIBHBIX
QyHKUMit 115 pelleHns 3aaaq.

[Tepsasi 1 Bropas npoussoausie ¢pynkuuu. Onpenenenye, reOMEeTPUYECKUM U
(pu3nyeckuii cMpICI TPOU3BOAHON. YpaBHEHNE KACATEIBHOMN K rpaduxy GpyHKLMH.

[lpoussojuble  anemMeHTapHBIX  (QYHKLMIA. [IpousBogHas  cymmbl,
MPOM3BEACHHS, YACTHOIO M KOMIO3ULUK (PYHKLIMIA.

MuozxkecTBa u JIoruKa

MHOXKeCTBO, onepauuu Haj MHOXKECTBAMM W HX CBOMCTBA. Jlnarpammbi
Diinepa—Beuna.  IlpumeneHue  TeopeTHKO-MHOKECTBEHHOO amrapara s
ONMCAHUS peallbHBIX TPOLECCOB W SIBJIEHMH, NMPU PELICHWM 3a4au M3 APYrux
YH4EOHBIX IPEJIMETOB.

Ornpenenerne, Teopema, CBOHCTBO MaTeMaTHYeCKOro o0beKTa, ClenCTBHE,
JlOKa3aTelIbCTBO, PABHOCHIIbHbIE YPaBHEHMSI.

11 KIIACC

Yuci1a n BbIYHCIeHUS
Harypansnbie u uenbie yucna. Ilpumenenne MPU3HAKOB JETUMOCTH LIENBIX
ducest, HauOonpmui obwmit nenutens (nanee — HOJl) ¥ HauMmeHbIuee obiiee

3aJ1a4 B LIEJIBIX HHCTIax.

Komrekcrble uncna. Anrebpauyeckas M TPUrOHOMETpHYECKAs] (GopmbI
3alMCH KOMIIJIEKCHOrO 4Kcila. ApPU(METHYECKHEe ONepauuu ¢ KOMIUIEKCHBIMM
duciiamu. M3obpakeHne KOMINEKCHBIX YMCEN HA KOOPAMHATHON TIOCKOCTH.
Mopmysia Myaspa. KopHu n-off cTeneHM M3 KOMILIEKCHOIO YMCIA. [ Ipumenenue
KOMIIIEKCHBIX HMCell ATl pelieHns PU3NIECKUX U FreOMETPUUeCKHX 3a/1ad.

YpaBHeHHs] H HEPABEHCTBA

Cucrema UM COBOKYIHOCTb ypaBHEHMH U HepaBeHCTB. PaBHOCHIbHBIC
CHCTCMbI M CUCTEMBI-CIIEICTBHS. PABHOCHIIbHBIE HEpaBEHCTRA.

Otbop  KOpHelf  TPUrOHOMETPHYECKMX  YpaBHEHHH C  [OMOILBIO
TPUIOHOMETPHYECKON OKPYIKHOCTH. PellieHne TPUroHOMETPUYECKUX HEPABEHCTB.

OcHoBHble  METOABI  pelieHHs [OKa3aTeJbHBIX M Horapu(MudecKux
HEPABCHCTB.

OCHOBHbBIE METO/IbI PELICHUST HPPALIMOHANILHBIX HEPABEHCTB.

OcHoBHbIe MeTOJb!I pelieHHst CHCTEM M COBOKYNHOCTEH palliOHAIbHbIX,
HppaLMOHAIIbHBIX, NIOKA3aTENbHbIX U JIOTAPUPMUIECKUX YPaBHEHHIA.

YpaBHenusi, HepaBeHCTBA M CHCTEMbI C TTapaMeTPaMH.



[lpumenenne  ypaBHenuii, cucrem u HEPABEHCTB K  pelIeHHIo
MATEMATUYCCKUX 3ajia4 M 3aJa4 W3 pasnuuHbIX obnacTell Hayku u peasbHOM
KU3HH, HHTEPIPETALMs [0TyYEHHBIX Pe3yIbTaToOB.

Dyukuuu u rpapuku

I'papuk kommosuumu dyHkimii. ['eomerpuyeckue o6pasbl ypaBHeHuit u
HEPABEHCTB HA KOOPJAMHATHOM I1I0CKOCTH.

Tpuronomerpuyeckue GpyHKIMH, UX CBOHCTBA 1 rpauKu.

I'papuueckue merons permenus ypasHenuii u HepaBeHCTB. [ 'paduueckue
METOJ(bI PELLCHMS 3a/a4 C apaMeTpaMH.

McnonbsoBanve rpadukos (yHKIHE 18 MccIenoBanus [IPOLIECCOB U
3aBUCHMOCTEH, KOTOpble BO3HHUKAIOT MPU PELIEHUM 3a1au 3 APYTUX y4eOHBIX
[IPe/IMETOB W PeaTbHON KU3HU.

Hauyana maTemaTnueckoro ananusa

llpumenenne npousBoaHO# K MCCIenoBaHMIO GyHKLMI HA MOHOTOHHOCTE M
okerpemymbl.  Haxoxaenue — HaubonblIero © — HaMMEHbBLIErO  3HAYCHMI
HENPEPbIBHOW (YHKLKUH Ha OTpesKe.

[lpumenenue npou3BOAHON IS HAXOXKACHMUS HAaWJTy4dlIEro pelieHus B
HPHKJIANHLIX  3a/a4aX, IS OINpelelieHUs CKOPDOCTH W yCKOPEHHS npotecca,
3a/laHHOr0 (GOPMYIIOH MK rpaduKoM.

[lepoobpasuasi, ocHoBHOe cBoiicTBO nepsoodpasmupix. Ilepoobpaszusie
dlieMeHTapHbIX GyHKuuid. [IpaBuna Haxoxnenus nepBooOpa3HbIX.

Wurerpan. I"'eomerpudeckuit CMBICJI HHTErpana. Brruucnenue
olpenes€nHoro nuTerpana no gopmyne Hetotona-Jleibauma.

Ilpumenenne uHTerpana s HaxoxaeHHs niowmaned miuockux ¢Guryp u
00BEMOB IeOMETPUYECKHX TeJl.

[Ipumepsl  pelennii - nudepeHimanbHpix ypaBHeHuMi. MaremaTnueckoe
MONCJMpOBAHNE  peallbHbIX — MPOLECCOB €  MOMOIUBKY __ [HbheneHIMATRHLNY

y ﬁ'erH eHUH.




[UIAHUPYEMBIE ~ PE3YJIbTATBI OCBOEHMSI VUYEBHOI'O KYPCA
«AJITEBPA M HAYAJIA  MATEMATUYECKOTO  AHAJIM3A»
(YIJIYBJIEHHBIA  YPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIETO
OBPA3OBAHUS

JIMYHOCTHBIE PE3YJbTATBI

1) rpaskaancKoro BOCnHTAHNS:

c(opMHpPOBAHHOCTB IPAXKAAHCKON MO3ULMH 00YUAIOIIErocs KaK AKTHBHOIO U
OTBETCTBEHHOrO  4jleHA  pOCCHACKOro  obluecTsa,  MpeAcTaBieHHE O
MATEMaTH1ECKUX OCHOBAX (GYHKUMOHMPOBAHHUS DA3IUYHBIX CTPYKTYp, SBJICHMIL,
MPOUEIYp TIpa[1aHCKOro o0IiecTBa (BbIOOPBI, OMPOCHI W APYroe), yMeHue
B3aHMO/ICHCTBOBATL € COLMAIbHBIMU MHCTHTYTaMH B COOTBETCTBMHM C MX
(QYHKLHSIMM 1 HA3HAYCHUEM;

2) NATPHOTHYECKOI0 BOCITHTAHUS:

ChOPMHPOBAHHOCTE POCCHHCKOMN IPaXKIAHCKON HAEHTHYHOCTH, YBKEHHS K
[MPOLIJIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTUKH, LIEHHOCTHOE OTHOLIEHHE K
JAOCTHIKEHUSIM POCCUMCKUX MAaTEMaTUKOB M POCCUHCKON MAaTeMATHYeCKOM IIKOJIbI,
MCIHOJIL30BANNC JOTUX JOCTHXKEHHH B JPYrMX HaykaxX, TEXHOJOIHsX, chepax
IKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOIr0 BOCIIUTAHUSI:

OCO3HAHHWE JIyXOBHBIX LEHHOCTEH POCCHICKOro Hapoaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOrO MOBEJEHHUS, CBI3AHHOIO C MPAKTHUECKUM
[[PHMEHEHKWEM JIOCTHXKEHHH HAYKM M JeSTeNbHOCTbIO Y4YEHOro, OCO3HAHHE
JIMYHOrO BKJIA/la B NOCTPOEHHE YCTOMUYHBOIO Oy MyLLEero;

4) 2CTeTHYECKOr0 BOCIITUTAHMS;

JCTETHYECKOEe OTHOLIEHHE K MHUpY, BKIOHAs 3CTETHKY MaTeMAaTHUECKUX
3aKOHOMepHOCTeH, 00BEKTOB, 3a/1a4, PelleH i, pacCyKAeHUH, BOCIPUUMUHBOCTh
K MaTeMaTH4YeCKHMM acleKTaM pas3iM4YHbIX BUIOB UCKYCCTBA,

S) pusnueckoro BocnuTaHu:

CPOPMHUPOBAHHOCTb  YMEHMsI TNPUMEHSThL MaTeMaTHYecKHe 3HAHWS B
MHTEpecax 3JI0POBOro W Oe3011acHOro 00pas3a KHU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3JI0POBLIO (310pOBOE [HUTaHWE, cOalaHCHPOBAHHBIM PEXHUM 3aHATHU M
OTIbLIXA, PeryysipHast (pu3uyecKas akTUBHOCTh), (PU3UYECKOe COBEPIIEHCTBOBAHHE
IIPU 3aHSATHUIX CTIOPTHBHO-0310POBUTENBHOM AESITEILHOCTHIO!

6) TPyA0BOI'0 BOCOHTAHUS:

FOTOBHOCTL K TPyJly, OCO3HaHMe UEHHOCTH TpPyHoJtobus, HHTepec K
pasjinuHbiM - cpepam  npodecCHOHanbHON — AESTEeNIbHOCTH,  CBSI3aHHBIM €
MaTeMaTUKONH M e€ MPUIOKEHUSIMH, YMEHHE COBEpLUaTh OCO3HAHHBIA BHIOOD
Oynylueil mpodeccuu H peasu30BbIBATG COOCTBEHHBIE IKU3HEHHBIE IUIAHbI,



FOTOBHOCTB M CIIOCOOHOCTHL K MaTeéMaTHYeCKOMY  00pa3oBaHUIO U
CaMooOPa30BaHUI0 HA MPOTSHKEHUM BCeii KM3HH, TOTOBHOCTH K aKTHBHOMY
YHAcCTHIO B PCILIEHHUH IPAKTUYECKUX 3a/1a4 MATEMATHYCCKO] HaIpaBIIeHHOCTH;

7) OKONIOTHYECKOro BOCHHTAHUS:

C(HOPMUPOBAHHOCTL  HKONOrHYECKO KYIbTYpPbl, TIOHUMaHHE BIUSHHS
COLMANIBHO-OKOHOMHYECKHUX MPOLIECCOB HA COCTOSHUE MMPUPOIHON U COLMAanbHOM
CPEibl, OCO3HAHME I1100aIbHOrO XapaKkTepa 3K0JOrHYeCKIX Mpodnem, opreHTaLusi
Ha [PUMCHCHHE MaTeMATHYECKUX 3HaHMP [is8 peeHus 3agay B obnacTH
OKPY’KalOLIeH Cpefbl, MIAHUPOBaHWE IIOCTYIIKOB M OLEHKH Hx BO3MOXKHBIX
MOCJEACTBUH LISl OKPY KAFOIIEH CpeJibl;

8) HeHHOCTH HAYYHOIO NO3HAHMS:

chOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  DasBUTHsI  HAayKd M  OOIIECTBEHHOM NPaKTUKH,  ITOHUMAHUE
MAaTCMaTHYECKON HayKu Kak cepbl 4YenoBeqyecKoil NEATEJIbHOCTH, 3TalloB eé
PaSBUTHS W 3HAYMMOCTH JUlsl PasBUTHS UMBUIIH3ALUM, OBJIaJIEHUE SI3BIKOM
MATCMATHRHM M MaTEMATUUYECKOH KyNbTYpOil Kak CpeaCTBOM MO3HAHUS MHUpa,
FOTOBHOCTBL  OCYIUECTBIISITh [POEKTHYIO W HCCIIEI0BATEIILCKYIO  JIeSITENIBHOCTD
WHIAMBUIYaJIbHO U B IpyIIre.

METANIPEAMETHBIE PE3YJIbTATBI

[MosnasaTenbnbie ynupepeasibubie yueOHbIe geiicTBuUs

bazoBbie sioruueckne geiicTeus:

BBUIBIIATL M XapaKTepU30BaTh CyLIECTBEHHbIE MPU3HAKM MATeMATHUYECKHX
O0BEKTOB,  MOHSTHH,  OTHOLICHMI MEXIY  MOHATHSMM,  (DOPMYJIMPOBATD
ONpPECJCICHHS! MOHSITHH, YCTAHABIMBATE CYIECTBEHHbI NpHU3HaK Kllaccu(pUKaluH,
OCHOBAHMS )15t 0O0OLLCHHS U CPABHEHMS!, KPUTEPUH [IPOBOJAMMOrO aHaJIK3a;

BOCHPUHUMATL,  (OPMYJIIMPOBATL U [1pe0Opa3OBLIBATE  CYNACHMSI:
YTBEPIIMTCIIbHBIC ¥ OTPULATENIbHbIC, eIUHUYHbIC, YACTHBIC U o011Me, YCIOBHBIE;

BLIABJIATL MaTeMaTUUECKHEe 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEU sl
B (haxTax, NaHHBIX, HAOMIOAEHUSX M YTBEPXKIACHHMAX, MpeajaraTb KPUTEPUM IS
BbIABIICHIS 3aKOHOMEPHOCTEH U IPOTHBOpPEY Hif;

ACJATL  BBIBOJBI € MCIOJIb30BAHUEM 3aKOHOB JIOFHKH, JNEeNYKTUBHBIX M
WHIYKTUBHLIX yMO3aKIIOYCHUH, YMO3aK/IIOYEeHHUI [0 aHAJIOrUHK;

[IPOBOAMTEL CAMOCTOSITENIBHO 10KA3aTE/IbCTBA MATEMATHYECKHUX YTBEPKICHUMH
(IpsiMble ¥ OT IPOTHBHOTO), BEICTPAHBATE apryMeHTaluIO, MPUBOAUTH PUMEPL] U
KOHTPIPUMEPDL, 000CHOBbIBATE COOCTBEHHBIE CYKACHUS 1 BBIBO/IBI;

BLIOMpaTh crocob pelueHus yueGHON 3ajaun (CpaBHMBATh HECKOJIBKO
BAPHAHTOB  peuleHus,  BblOMpaTh  Haubonee  MOAXOAAIIME  © yu€ToMm
CaMOCTOsITC)IbHO BbIACICHHBIX KPUTEPUEB).



bBasosbie uccsieroBaTesibekue geiicTeus:

MCII0JIb30BATE  BOINPOCHI KaK HCCIEA0BATEbCKUI MHCTPYMEHT MO3HAHMS,
(hopmysMpOBaTE  BOTPOCHL,  (DHKCHPYIOLIHeE MpOoTUBOpeYHe,  mpobiemy,
YCTAHABJIMBATL HCKOMOE M NaHHOE, (OpPMHPOBATH IMIIOTE3Y, apryMeHTHpPOBATE
CBOIO [MO3ULHMIO, MHEHKE;

[TIPOBOJIMTL CAMOCTOATENIBHO CIUIAHMPOBAHHBINA IKCIIEPUMEHT, MCCIIEN0BAHUE
10 YCTaHOBJICHHIO OCODEHHOCTENH MaTeMaTHYECKOro 06beKTa, IBJIeHHS, rporuecca,
BLISAIBJICHUIO 3aBUCMMOCTEH MKy 00beKTaMu, SBJICHUAMH, MPOLECCAMHM;

CaMoCTOSITC/IbHO (POPMYITMPOBAaThL OOOOLIEHHS W BBIBOALI MO pesyibraTam
MPOBEAEHHOrO  HAOJIONEHUS,  MCCIEJOBAHUS,  OLIEHMUBATEH JOCTOBEPHOCTh
MOJIyHEHHBIX Pe3yJibTaTOB, BEIBOAOB U 0000 ILEHNI;

[IPOrHO3MPOBaTh BO3MOYKHOE pa3sBUTUE [IpOLECCa, a TAaKKEe BBIABUIATh
MPCMNONOXKEHHMS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ uudopmaumueii:

BBISIBJISITE JI€QULMTE MH(GOPMALUHU, JaHHBIX, HEOOXOIUMBIX /s OTBETa Ha
BOIMPOC W JUJIsl PelIeHUs 3a[auM;

BLIOMpPATH HHPOPMALMIO U3 HCTOYHMKOB PasMuHBIX THIIOB, aHaJIu3UpPOBAaTh,
CHCTEMATH3MPOBATL M MHTEPHPETHPOBATH HMH(POPMALMIO pAas3IMYHBIX BHIOB H
(opm npejicTaBienus;

CTPYKTYPHPOBATL HH(OPMALMIO, MPEACTABIATL €€ B pasmMuHBIX (hopmax,
HILIIOCTPUPOBATH I'padhUUeCcKH;

OLIeHUBATh HaJIEKHOCTD MH(OPMaLMH o CaMOCTOSITETBLHO
c(hopMyITMPOBAHHBIM KPUTEPHSIM.

Kommynukarngubie ynupepcaibuble yuedubie 1eficTBHS

Ob6wenue:

BOCIPMHUMATH U (POPMYJIMPOBATh CYXKIEHHUSI B COOTBETCTBUHU C YCIOBUSIMH U
HeJisiIMM - OOLLEHMSI, SICHO, TOYHO, TPAMOTHO BBIP@XKATh CBOKO TOUKY 3pEHHs B
YCTHBIX WM IMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHMsI M0 XOy pelleHHs 3ajaduu,
KOMMEHTUPOBATH 110JIyUEeHHbIH pe3ybTarT;

B XOJe 00CYX/eHHs 3a1aBaTh BOMPOCHI [0 CYLIECTBY 0OCYKIAEMO TeMBI,
MpoOneMbl, pellaeMol 3anaud, BBICKA3bIBATH WJEH, HALEJEeHHblE Ha OHCK
PCLLICHHMS!, CONOCTABJIATE CBOW CYX/IEHUSl C CY)KACHUSIMH JPYIMX YYaCTHHKOB
Jmajiora, obHApY)KMBATL PA3fIMUME U CXOACTBO MO3MLMUIH, B KOPPEKTHOH (opme
(pOpMyIIMPOBATE PA3HOIIACHS!, CBOM BO3PAXKEHHS;

MPEACTaBsATL PE3YJIbTATEI PELIEHUs 3a/laud, IKCIIEPUMEHTA, UCCIIeN0BaHMUsl,
[POEKTa, CAMOCTOSITENbHO BbIOMpaTh (DOpMAT BLICTYIJIEHMS ¢ Y4&TOM 3ajady
[pe3eHTalMH U 0OCOOEHHOCTEN ayAMTOPHH.

PerynisituBnbie yHuBepcaibHbie yuebHbIe el cTBUS



Camoopranusauns:

COCTaBJIATE IIaH, airOpUTM PeIleHHs 3a/a4H, BEIOMPATh CHIOCOO peleHus ¢
YUETOM HUMEIOLLHMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBATh
1 KOPPEKTHPOBATEL BAPHAHTEI PelIeHUH ¢ yuérom HOBOU uH(OpMALHH.

CamMOKOHTPO/Ib, IMOUHOHANBHBIH HHTEIEKT:

BIQIETh  HaBbIKAMM  TO3HABATEJIbHOH  peeKCMM  KAaK  OCO3HAHUS
COBEPLUAEMbIX JICHCTBUI M MBICIMTENBHBIX [TPOLIECCOB, UX PE3yJIbTATOB, BAALCTh
Crocobdamu  camorpoBEepKH, CaMOKOHTPOINS Mpolecca U pesynbTaTta pereHusl
MaTeMaTHYEeCKOM 3aauu;

MPEABHICTL TPYAHOCTH, KOTOPbIE MOTYT BO3SHUKHYTh MPH PELICHUM 3agauu,
BHOCHTL KOPPEKTHBbLI B JIESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, NAHHBIX,
Hal/ICHHBIX OLIMOOK, BbISIBICHHBIX TPYAHOCTEH;

OLCHUBATL COOTBETCTBME PE3YJILTATA LIENHU U yCIOBUSIM, OOBSICHSITH NPUYHHbI
AOCTHACHHS MM HEIOCTHKEHMS PE3YNIbTATOB NESTEeNbHOCTH, HAXOAUThL OLIMOKY,
NaBatrhk OUCHKY 1PHOOPETEHHOMY OIBITY.

CosmecTHast 1esITeJIbHOCTD:

IOHUMATBL M MCIOJB30BaTh [PEUMYIIECTBA KOMAHIHOH ¥ MHAWBUIYaNbHOM
paboTel  nNpu  pelleHMM ydeGHBIX 3a7ia4, MPHHUMATb [edb COBMECTHON
ACITENBHOCTH, [ITAHMPOBATL OPraHU3alMI0 COBMECTHOH paboThl, pacrnpeaensrs
BUJbI paboT, jloroBapuMBarhCs, OOCYX)AaTh MpPOLECC W pesyasTar paboThl,
00001aTE MHEHHSI HECKOIBKUX JIIOJIEH;

YHacTBoOBaThL B IPYIIOBLIX (GopMax paboTel (06CyxaeHHs, 0OMEH MHEHHH,
«MO3TOBbIC  IITYPMbI» M  HHBIE), BBIIOJHATL CBOK 4acTh paboThl U
KOOPIMHUPOBATL CBOMU JIGHCTBUSI C APYrHMH YJIeHAMU KOMAHIbl, OLEHMBATD
KauecTBo CBOEro BKjajia B 00K NPOAYKT M0 KpUTepusam, chOpPMyTUpPOBAHHBIM
y4acTHHKaAMK B3aUMOJIe HCTBUS.

HPEAMETHBIE PE3YJIbTATBI

K konuy obydenus B 10 kaacce obyuaioiimiics MOIYUYUT CIHEAYHOLIHe
MPCAMETHDBIE PE3ylIbTaTbl 110 OTACNBHBIM TeMaM pabodell nporpammbl y4ebHOro
Kypca «Asiredpa 1 Hadajla MaTeMATHYECKOIO aHAIH3a:

Yucioa u Borunciienus:

cBODOJIHO OIepUpOBaTh MOHATHUSIMH: pALMOHATBHOE YHCIO0, OecKOHedHas
rnepuopnyeckass  apoOb, NPOLEHThbl, MPPaUMOHANBHOE YUCIO, MHOXKECTBA
PalMOHANILHBIX U ACHCTBUTENLHBIX YUCEN, MOJIYJIb A€HCTBUTENIHOTO YHUCIIA;

NPUMEHSITH JIpOOM W [POLEHThl JUIS pelleHus NPUKIaZHBIX 3aiad  u3
PasJIMYHbIX OTpaciel 3HaHWI U peanbHOM KU3HU;

PUMEHSITh NPUONMKEHHBIE BBIUHCIIEHHSI, TIPABUIIA OKPYTIIEHHUS, TPUKUAKY U
OLIEHKY pe3yJibTaTa BblYUCIIeHH;



CBOOOLHO ONEPUPOBATL TIOHSATHEM: CTeMeHb C MeJbiM [OKa3aTeleM,
MCTIOJIB30BATD MOAXOJISALLYI0 (POPMY 3aNUCH JEHCTBUTENLHBIX YUCET TS PElIeH S
[IPAKTUYECKMX 3aJ1a4 M TPeJICTaBIIEHUS NTaHHbIX;

CBOOONHO OMEPHPOBATE MOHATHEM: apU(MeTHUecKull KOpeHb HaTypallbHOMN
CTEIeHH;

CBODOJIHO ONEPMPOBATH NOHATHEM: CTENEHb C PALMOHABHBIM [10KA3aTENeM:

CBOOOJIHO  OMEpUpOBaTh MOHSTUSIMM: JIOrapudM uKcla, [ECATUYHbIE M
HaTypallbHbIC JIOrapu(MBbI;

CBODOJIHO ONEPUPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHIeHC
HHUCIIOBOIO apryMEeHTa;

ONEPUPOBATL TMOHATUSIMA: aPKCHHYC, aPKKOCUHYC W apKTAaHIMEHC YUCIOBOrO
aprymeHra.

Ypasuenusi 1 HepaBeHCTBA:

CBOOOIHO ONEpUpPOBATh MOHITHUAMU: TOX/ECTBO, YpPaBHEHHE, HEPaBEHCTBO,
PaBHOCHJILHbIC YPABHEHUA U YPaBHEHUSI-CIIEICTBUSI, PABHOCUIIbHbIE HEPABEHCTBA;

PUMEHSITL  pa3jiMdHbIC METOJbl PpELICHHs] pPalHUOHAJIBHBIX M  APOOHO-
PaLMOHANIbHBIX  YPABHEHWH, [PUMEHATh METOJ WHTEpBalOB Ul peLieHHs
HEPABEHCTB;

CBOOOJHO OMNEPHPOBATL MOHATUAMH: MHOTOYIEH OT OJHOH MepeMeHHOT,
MHOFO'WIEH € LEIBIMH  KOYQ(ULUMEHTAMH, KOPHH MHOIOYNEHa, MPUMEHSTh
ACJICHME MHOI'OYJIEHa HA MHOIOYWICH C OCTaTKOM, TeopeMy be3y u Teopemy Buera
JUIsl peLleHus 3a1ay;

CBOOOJIHO ~ OMEpUpOBaTh MOHATHUAMM: CHCTEMA JIMHEHHBIX ypaBHEHHIA,
MaTpula, onpeiaenuTess Matpuibl 2 X 2 M ero TreoMETPUYECKHE CMbICH,
HCIIONIL30BATL CBOHCTBA onpejnenurens 2 X 2 Juisi BbIYMCIIEHHS! €ro 3HaueHUs,
[IPUMEHSATL  OIPEACIIUTENIM JUIST  PELUeHUs] CUCTeMbl JIMHEHWHBIX YpaBHEHMWIA,
MOJCIMPOBATL peajibHble CUTYAllMH C MOMOILBIO CUCTEMBI JIMHEHHBIX YpaBHEHUH,
MCCNIEN0BaTh [MOCTPOEHHBIC MOJIENU C [IOMOLILIO MaTpULl M OIMpeaeNuTeei,
MHTEPIPETHPOBATE MOJYHYEHHBIN Pe3yJIbTaT;,

HCI0JIL30BATL  CBOWCTBA JEHCTBMM C KOPHSIMU JJisi  [IpeoOpasoBaHusl
BBIPaKEHM I

BBLITOJIHSTE peoOpa3oBaHusl YUCIIOBBIX BBIPAKEHUH, COAEPIKAIMX CTEMEHHU C
paloHalbHbIM TOKa3aTeJIeM;

MCII0JIB30BaTh CBOMCTBa norapu(pmos JUIS npeoOpa3oBaHusi
Jorapu(mMUUecKuX BblpaKeHuUH;

CBODOAHO OINEpUPOBATH MOHATHUAMH: HMPpaLMOHANbHbIE, MOKa3aTelbHble W
norapu(PMUYECKUe ypaBHEHHUS, HAXOAUTh MX PELIEHMS C MOMOILBIO PABHOCKIIBHBIX
EPEXO0JI0B HIIK OCYLLECTBIsAS IPOBEPKY KOPHEH;



HPAMEHATL OCHOBHbIE TPDMIOHOMETPHUECKHE (OPMYJIBI s npeoOpa3oBaHus
TPUT'OHOMETPUYECKUX BbIPAKEHUI;

CBODOJIHO  OIepUpOBaTh  MOHSTHEM: TPUIOHOMETPHUYECKOE YypaBHEHMe,
MPUMEHSTL  HeobXoaumble  dopmynbl s peIlleHHs  OCHOBHBIX THIOB
TPUIOHOMETPHUYECKHX YPaBHEHUI;

MONCIIMPOBATL  peallbHble  CHUTYyallMM Ha s3bIKE amreGpbl, COCTABISTH
BIP@KEHNS,  ypABHEHMs, HEPABEHCTBA M0 YCIOBMIO 3afadd, HCCIEN0BATE
HOCTPOCHHbIC MOJCIIM C UCTIONB30BAHUEM allIIapaTa aareGpbl.

Pyuxumun u rpadpuku:

CBODOAMO OMEPUPOBATH MOHATHAMHU: (GYHKLUUS, CIIOCOBLI 3aJlaHusl PYHKLINH,
B3aUMHO oOpaTHble (OYHKLUMH, KOMIO3UIMS (Gynkumit, rpadux dyHkiM,
BBLIOJINATE dJIeMEHTApHbIe 1peodpa3oBaHus rpahuKoB BYHKLIMIA;

CBOOOJHO ONEpUpOBaTh MOHSATUSIMH: OONACTE OMpEeNeNIeHUs] U MHOYKECTBO
3HAYCHUH (QYHKLMM, Hy/H QYHKLIME, TPOMEXYTKU 3HaKOIOCTOSHCTBA;

CBOOOJIHO ~ OnepupoBaTh MOHATHAMHK: UYETHBIE M HEUSTHBIE GyHKLKH,
leproaryecKre QpyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (QYHKLINH, MAKCUMYMBI 1
MUHUMYMbl (YHKUMH, HauOONblIEE M HAWMEHbIICE 3HAYCHME GyHKUMH Ha
[MPOMEXKYTKE;

CBODOAHO ONepupOBaTh MOHATHAMM: CTENeHHAS GyHKIMS ¢ HATYpaTbHBIM 1
HEJIBIM Tl0Ka3aTeseM, rpaQuK CTeneHHOH (YHKUMM C HATYPAILHBIM M LeJbIM
HoKasaTeslemM, IrpaduK KOpHs n-oit CTeneHu Kak (yHKLUH 00paTHOM cTeneHu ¢
HaTypalibHLIM MOKa3aTeseM;

ONCPUPOBATE MOHATUIMM: JIMHEHHAs, KBaJApaTH4YHAs W OPOOHO-THHeHas
(DYHKLMM, BBITONHATE 31EMEHTAPHOE HCCIIEIOBAHUE U NOCTPOEHUE UX TpahuKOB;

CBODOJIHO ONEPUPOBATH MOHATHSIME: MOKA3aTelbHAs M norapupMudeckas
(pyHKIMHM, UX CBOMCTBA M rpadMKH, MCHOMB30BATH MX rpaguKy [Uis pelueHus
YPaBHEHUH;

CBODOJIHO  OMEPHPOBATH MOHSTHUSIMHU: TPUTOHOMETPHYECKas! OKPYIKHOCTD,
ONPEACIICHHE TPUIOHOMETPUYECKMX (DYHKLMI YHCIOBOrO apryMeHTa;

MCHONBL30BaThL  rpapukk  (QYHKUME [/ WCCENOBAHUS  MPOLECCOB W
3aBUCHMOCTEH IpU PELIeHUH 3a/iad U3 APYruX yueGHbIX MPEeAMETOB U pealibHOMU
KU3HH, BbIPAXKATh (DOPMYIIAMH 3aBUCHMOCTH MEXly BETMUHHAMHE;

Hauana matemaruyeckoro ananusa:

CBODOJHO OlEPMPOBATh NOHATHAMH: apudMeTHYecKas H reoOMETpUYECKasi
nporpeccisi, beckoHeHO yObIBaIOLAs FeOMETPUYECKas POrpeccusl, THHEHHbIH 1
IKCNOHCHLUMAIBHDIH POCT, (hOpPMYyJIa CIOKHBIX MPOLEHTOB, UMETh NpEACTABIeH e
0 KOHCTaHTe;

MCHOJIBL30BATL  [IPOrPECCHM  JUI PELUCHHMs peajibHbIX 3ajad MPUKIALHOIO
Xapakrepa;



CBODOJIHO ONEPUPOBATE MOHSTHIMHU: [MOCIE10BATENBHOCTE, CITOCOOBI 3aMaHus!
MOC/ICIoBATE/IbHOCTEH, MOHOTOHHBIE M  OrpaHUYEHHBIE MOCJIEJOBATEIBHOCTH,
TONMMaTh ~ OCHOBBI ~ 3aPOXKJIEHHMS] MATEMaTHYECKOrO aHANM3a  Kak aHanusa
OecKoHeuIo MasbIx;

CBOOOJIHO  OMEPHPOBATE TOHATHIMHU: HENpepbIBHbIE  (DYHKIMHU, TOYKH
paspbiBa rpauka GYHKIHUH, ACUMIITOTHI rpaduka GyHKUHN;

CBODOJIHO OMepUpOBaTh MOHSTHEM: (YHKLIMS, HENpepbiBHAs Ha OTpes3Ke,
HPUMEHSITE CBOHCTBA HENPEPBIBHBIX QYHKIM /1151 peLieHus 3azay;

CBODO/IHO  OMEPHPOBATE MOHATHUSMU: nepeas W BTOpasi MPOU3BOJHBIE
(PYHKLWH, KacaTelbHas K rpauKy QyHKUMK;

BBIMHCIISATL TIPOM3BO/IHBIE CYMMBbI, MPOW3BEACHHS, YaCTHOTO W KOMMO3UIIMHU
JBYX (pyHKUMEL, 3HATH TPOU3BOAHBIE 3JIEMEHTAPHbIX PYHKIIMHI;

HCHONb30BATL TEOMETPHYECKHH U (DU3HYECKHH CMBICI IPOM3BOIHON s
peLIeHus 3a1a4.

Muoxecrsa n noruka:

CBOOOJHO  ONEepUpOBaThH  MOHSTHUSIMU: MHOXECTBO,  ONepalud  Haj
MHOKeCTBAMH;

MCHOTE30BATE TEOPETUKO-MHOKECTBEHHBIN anmapar sl OMUCAHUS peabHbIX
HPOLCCCOB U SIBICHUH, [IPH PELIEHMH 3a/1a4 U3 IPYTHX y4eGHbIX PeJIMETOB;

CBOOOJIIO  ONEpPUPOBATL MOHSTHSIMM: ONpejiefieHue, Teopema, ypaBHeHHe-
CIIJICTBHE, CBOMCTBO MATEMAaTHYECKOr0 00BEKTa, 10KA3aTELCTBO, paBHOCUJIbHbIE
YPaBHEHMUsI U HEpaBEHCTBA.

K xoniy oOywenus B 11 kaacce 00y4aloWuics NnoayyuT cieayrouue
HPCAMETHDIC Pe3ysibTaTbl N0 OTACALHBIM TeMaMm paGodell Mporpammbl yuebHoro
Kypca «AjireOpa U Hayasia MATEMATHYECKOTO aHAM3aY -

Huciia u BuIunCHCHUS:

CBOOOIHO  ONEPUPOBATH MOHSTHIMU: HaTypajlbHOE M LEJI0e YUCIO,
MHOMECTBA HATYPaJIbHBIX M LENBIX YUCEN, MCIIONb30BaTh MPH3HAKU [ETHMOCTH
nenbix vucest, HOJl u HOK narypanbsublix uncen juis peLUeHMs 3a/a4, NPUMEHSITE
alropurm bEerinja;

cBODOAHO OllepupoBaTh MOHSTHEM OCTATKA 110 MOJYJIIO, 3aluChiBAThH
HaTypajlbHble 4MCia B pasiM4YHBIX MO3MLHOHHbIX CHCTEMAX CUUCIICHUS;

CBOOOLHO ONEPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YMCIO U MHOKECTBO
KOMIUIEKCHDIX HHCeIl, MPEACTaBNATE KOMIUIEKCHbIE 4yuclia B anrebpanueckoil w
TPHUTOHOMETPUUECKOH (opMe, BBINONHSATE apHMeTHIECKHE ONEepaLil ¢ HUMH K
W300pazaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpasueHnusi u HepaBeHCTBA:



CBODOJIHO ONEPUPOBATE MOHATUSIMH: UppaluoHalbHble, MOKa3aTelbHbIe U
Jlorapu()MUYECKHe  HepaBeHCTBA, HAXOIUTH  HX PeLICHHUs C  MOMOILbIO
PaBHOCHIILHBIX TTIEPEXO/I0B;

OCYIIECTBIIATE  O0TOOP  KOpHel mpu  pelueHun TPUTOHOMETPUUECKOTO
YPaBHEHHs;

CBOOOJIHO  OITEPUPOBATEL  [OHSITHEM TPUTOHOMETPHUYECKOE HEPABEHCTRO,
HPUMEHATL  HEOOXOAMMBIE  GOPMYIBI s PeLIeHHs]  OCHOBHBIX THIIOB
TPUIOHOMETPUHYECKHUX HEPABEHCTB,

CBODOAHO OMEPUPOBATH MOHATUSIMU: CHCTEMA U COBOKYITHOCTb YpaBHEHUH W
HEPABCHCTB, paBHOCHIILHBIC CHCTEMbI H CHCTEMbI-CJIEICTBHUS, HAXOLUTh peLIeHusI
CHCTEMbL M COBOKYNHOCTEH paluOHaNbHbIX, HPPALMOHABHBIX, MOKA3aTeNbHEIX U
JIOTapUPMUIECKIX YPABHEHUH ¥ HEPABEHCTR;

peLaTh palrOHaNbHbIE, UppaLluoHasbHbIe, rMnoKasaTeJibHble,
Jlorapu(MUYECKHe M TPUrOHOMETpUYECKHe YPaBHEHHSI M  HepaBeHCTBa,
CO/epIKaLlMe MOJLYJIM U ITapaMETPbI;

HPUMEHSATHL rpauuecKue MeTobl As peLueH s YPaBHEHHH U HEpaBeHCTB, a
TaKkKe 3ajla4 ¢ 1lapameTpamu;

MOACIIHPOBATL  pealibHble CHTyalldd Ha s3blke anrebpbl, COCTABIATH
BLIPWKEHNS, YPABHEHHS, HEPABEHCTBA M HX CHCTEMBI [0 YCJOBHIO 3a7a4H,
MCCJICIOBATL  ITOCTPOEHHbIE MOJENH C HCIOML30BAHHEM armnapara anreopsl,
MHTEPIIPETUPOBATH MOJIyYEeHHbINH pe3yIbTaT.

DOyukuun u rpadpuku:

CTPOMTL  rpadHKM KOMIO3ULIMK (DYHKLUMHA C [OMOLUIBIO 3JIEMEHTAPHOIrO
HCCIICJIOBAHKS M CBOMCTB KOMITO3HLIUK JABYX (DYHKLHIA:

CTPOMTL  reomMeTpudeckue  o0pasbl  ypaBHEHWH WM HepaBeHCTB  Ha
KOOPJIHHATHOH IJI0CKOCTH;

cBODOJIHO  ONEpPUPOBATH  MOHSITHAMMU: rpauKu  TPUrOHOMETPUYECKHX
GYHKLMA;

MPUMEHSITE  (DYHKUMKM [ MOJENMPOBAHMSI M  MCCIIEI0BAHMS peanbHbIX
I1POLIECCOB.

Hauasia maTtemaruyeckoro ananusa:

MCIIONBL30BATL [IPOU3BOJHYIO [UIS MCCIEOBaHUS (DYHKIIMU HA MOHOTOHHOCTE
M OKCTPEMYMBbl;

HAXO/IUTH HauOOIIbIIee H HAMMEHbILEE 3HaUYeHUs (YHKLUMU HEINpepbIBHOK Ha
oTpesKe;

UCIIOJIL30BATL  TIPOM3BOAHYIO 1JIsi HAXOXKAEGHMSI HAMJIYYIUEro peLieHUs B
HPUKJIGAHBIX, B TOM 4HMCNEe  COLMANBHO-IKOHOMHYECKHX, 3ajauax, sl
ONPEACICHHS  CKOPOCTH M YCKOPEHHsl MNpolecca, 3aJaHHOro (GOpMYNIOoH Wiy
rpadrKom:



CBOOOJIHO ~ OIEpUpOBaTH  MOHSTHSAME: T1€pBOOGpa3HAas, olpeaenEHHbIN
MHTEerpai, HaXOJMTh NepBOOOpa3HbIE OJNEMEHTAPHBIX (GYHKUIMH W BBUUCISTDH
uHTerpai no popmyne Hetorona-Jleiibuuna;

HAXOIHTD MJIOMAH MITOCKHX QUTYP M 0OBEMBI TEM C MOMOLLbIO MHTEIPAIA;

MMETh [PCACTABJCHUE O MATEMaTHYECKOM MOJEUPOBAHHH Ha [pUMeEpe
cocraBiieHus JupdepeHalbHbIX YpaBHEHUH;

pelaTth MnpuKiiajiible 3aJa4d, B TOM YHC/E COLMATBHO-3KOHOMHUYECKOIO U
(Gusnyeckoro xapaxkrepa, CpeiICTBAMH MaTEMaTHYECKOT0 aHaJM3a.
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TEMATUYECKOE INIJIAHUPOBAHMUE
10 KJIACC

Ne HaumenoBanue pazaenos u tem
n/n NporpamMmsl

MHO3KecTBO HeHCTBUTENBHbBIX YHCEN.
MHorounensl. Paunonanstble YpaBHEHHS H
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHeHHH

Oynkuuu u rpadukn. Ctenennas GyHKLMS
LEJIBIM MOKa3aTesem

Apu]pmMeTHuecknii KOpeHb n-oii cTeneHH.
Mppanuonansubie ypagHeHus

[lokaszarensHas (pyHkuus. [TokazaTenbHble
YPAaBHEHHUS

Jlorapudmuyeckas (yHKLus.
Jlorapudmuueckue ypapHenus

TpuroHomerpuueckue BbIpa)KeHHs |
ypaBHEeHHs

[Tocnenosarensiocti 1 nporpeccun
HenpepeiBuble (yHkinu. [poussoanas
[Tosropenne, o6obuIeHuE, CHCTEMATH3ALLHS

IHAHH I

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KonuuecTrro yacos

Beero

wn

Konrposabusie [Ipakruueckue
paboTsl paboTsl

(R

10 0

JIIeKTPOHHbBIE
(uudpossbie)
obpasoBaTebHbIE

pecypebl



(89

L8]

11 KJIACC

No
n/n

HaumeHnoBaHnue pasuesnoB u Tem
NporpamMmmasl

Mcenenosanue GpyHKIMH ¢ TOMOLLIBIO
MPOU3BOJIHOM

[lepoobpa3nas u nHTerpan

['padukn TpuroHomeTpuueckuxX (GyHKIHH.
TpuronomerpHueckue HepaBeHCTBa

VppaunonanbHbie, noxasareibHble U
norapr(PMHUECKHE HEpaBeHCTRA

KomnnexcHblie uncna
HarypanwHbie u uensie uucna

CucTeMbl paLMOHANbHBIX, HPPAILIMOHATBHBIX
MOKa3aTeNbHbIX U JIOrapuPMUYECKHX
YPaBHEHHH

3anauu ¢ napameTpaMmu

[TosTOpenue, 00001LeHMe, CHCTEMATH3ALMS
JHAHU

OBILEE KOJIMYECTBO YACOB T10 ITPOI'PAMME

Konuuecrso yacon

Beero

N
I~

[§9]

16

136

KonTpoabusie [Ipakrnueckue
paboThI paboTsl

10 0

JIeKTPOHHDbIE
(ungposbie)
oOpa3zoBaTe/bHbIE

pecypchbl



[NIOYPOYHOE INIJIAHUPOBAHMUE

10 KJIACC
Ne
s Tema ypoka

(L]

Ll

MHOECTBO, ONepaLny Haja MHOKECTBAMH
H UX CBOMCTBa

Huarpammbl Ditnepa-Benna

[IpumeHeHHe TEOPETHKO-MHOKECTBEHHOTO
annapara J{1st pelieHus 3aaay
Paunonanbusie uncna. O6bIKHOBEHHDIE 1
JeCATHYHBIE APOOH, TIPOLICHTBI,
DeckoHeuHble epuoIHyecKre Ipobu
Panuonansheie uncna. O6bIKHOBEHHbIE W
JECATUYHBIE APOOH. MPOLEHTEI,
OeckoHeuHbIe nepHoanYeckHe ApodH
[Ipumenenne npobeii u npoueHTOB M1
peuIeHa NPUKIaAHBIX 3a1ay
[Tpumenenne npobeii u npoueHToB s
peLUeHUs NPUKIIAIHbIX 3a71a4
HedicTBruTenbHbie uncna. Panuonanshbie 1
HPppaLlHOHAIBHBIC YHCIA
Apudmerrueckue oneparmu ¢
JIEACTBHTEILHBIMH YHCIaMH

Mouyib aefcTBUTENLHOrO YKCa 1 ero
CcBOHCTBA

Konau4gecrso uacos

Bceero

Kourpoabusie
paboTel

ITpakTHueckue
padoThI

Hara
H3YYICHHSHA

DiekTpoHnble
uH(ppoBbIE
obpasoBare/bHbIE

pecypcsl



11

15

17
18

19

[Ipubnxénneie BEIYMCIEHNS, TpaBHIIA
OKpYTjeHus, MPUKUAKA U OLeHKa
pe3ynbTara BhIMHCIIeHH

OcHOBHBIE METOABI PELLICHHUS LIENBIX 1
ApoOHO-palHOHANBHbIX YpaBHEHHUIT 1
HEpaBEHCTB

OcHOBHBIE METO/IbI PELICHUS LENBIX U
ApOOHO-pALMOHAILHBIX YPABHEHHH 1
HEPABEHCTB

OcCHOBHBIE METOJIbI PelleH s HelbIX |
ApOOHO-PALHOHABHBIX YPABHEHHH 1
HEPABEHCTB

MHorounenbl 0T 0JIHOH NepeMenHO.
Henenne MHOrOYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema Besy

MHOro4/1eHsl ¢ LenbIMU KOIPDHUITHEHTAMH.
Teopema Buera

Perienue cucrem nuHelHbIX ypaBHEHHI]
Pelierne cuctem TMHERHBIX ypaBHEHHI]
Martpuua ciHeTeMbl ITHEHHBIX YPaBHEHH .
Onpenenutens Marpuis! 2x2, ero
FEOMETPHYECKUI CMBICIT U CBOMCTBA;
BbIYHCIIEHHE €0 3HAYCH M3

Onpenenntens matpuus 22, ero
FeOMETPHYECKHI CMbICIT U CBOMCTBA;
BBIYHCIIEHHE €rO 3HAUEHHS

[Ipumenenne onpenenurens ans peteHus
CHCTEMBbI JIMHEHHbBIX YPaBHEHUI



(o]
2

LE 8]
I~2

(5]
[E5]

Pelienuie npuknasiHbIx 3a1a4 ¢ NoMOIILIO
CHUCTEMBI JIMHEHHBIX YDaBHEHHUH

PeLenue npuknagHbIx 3a1a4 ¢ NOMOLIBIO
CHCTEMBI IMHEeHHbIX YpaBHEHH

KontponeHas pabora: "Pauuonanshbie
ypaBHeHus U HepaBeHcTBa. CHCTEMBI

a1

JIMHEHHBIX YpaBHEH U
Dynkums, criocodbl 3aaanus PyHKLIHH.
Bsaumuo obparusie (yrkuuu. Komnosuums
(QyHKUMH

['papuk ¢pynkumn. Dnemenrapusie
rnpeobpazoBanus rpaduKoB GyHKIHI
Obnacth onpenesieHHs ¥ MHOXKECTBO
3HaueHui Qynkuuu. Hynu Gynxuun.
[TpoMexyTKH 3HAK MOCTOSHCTBA

YErHble 1 HEUETHbIE DYHKIIMH.
Hepuoanueckue GpyHkuuu. [pomenytku
MOHOTOHHOCTH (DYHKLIHHN

MakcuMyMbl H MUHHMYMbI (DY HKLIHH.
HanOonbliee n HauMenbliee 3HaueHne
(yHKIMK HA MpOMEKYTKE

Jluneiinas, kBaapariuusas u ApodHo-
NuHeRHas QYHKIH

JneMeHTapHOe HCCed0BaHKE
MOCTPOEHHE IPapHKOB ITHX (PYHKLHIT
DJIEMEHTapHOE HCCIIEI0BAHKE U
MOCTPOEHHE rpapuKoB ITHX PyHKLIHIT

CreneHsb ¢ LENbIM 10KA3aTeneM. Bunom



Hetorona

Crenenb ¢ Lenbiv nokasarenem. bunom
HbioToHa

CrenenHas (pyHKUMS ¢ HATYPATILHBIM 1
LeJbIM nokasarenem. Eé ceoiicTra u
rpajuk

Kourposbhas paGora: "Crenennas
(ynxuus. E€ ceolictpa i rpadux”
ApH(pMETHUYECKHHT KOPEHb HATYpATBbHOI
CTEMNEHH U ero cBoiicTaa
ApudmeTnyeckuii KopeHb HaTypanbHOif
CTENEHH M ero cBOHCTRA

IpeoGpasoBanms uHCIIOBBIX BRIpAKEH Ui,
COAEPIKALUMX CTENEHH H KOPHH
[IpeobpazoBanus uncnoseix BBIPAKEHHH,
COLlEPIKALLMX CTENEHH H KOPHH
[IpeobpasoBanus uncnoswix BBIPAKEHHI,
COZepIKALLNX CTENEHN U KOPHU
Wppaurnonansheie ypaBHenus. OcHoBHbIe
METOJbI PEeIICHHs UPPALHOHAIILHbIX
YpaBHEH U

Wppatmonansasie ypasuenus. OCHOBHbIC
METO/1bl PEIUEHHUS HPPALIMOHANBHBIX
YPaBHeH i

Mppaunonanshsie ypasreHits. OcHOBH ble
METO/bl PELIEHHS UPPALIHOHATLHbBIX
YpaBHeHHH

PaBHocunbHbIE MEPEXOobl B pelIeHHH



46

47

48

49

51

§7

UPPaALHOHANIBHBIX YPABHEHHH

PaBHOCHIIBHBIE NIEpeX0bl B PELIEHH 1
HppauMOHANILHEIX YPABHEHU I

PaBHOCH/IbHBIE NIEPEXO/Ibl B PELIEHUH
MppalOHalIbHBIX YPaBHEHHH

PaBHOCHIIbHBIE TTEPEXO/IBI B PElLIEHHH
HppalHOHaNbHBIX YDaBHEHHH

CaoiicTBa 1 rpaduk KopHs n-oif cTenenn
KaK (pyHKIMH 0OpaTHOH cTEneHu ¢
HaTypallbHbIM [TOKa3aTesieM

CgoiicTea u rpaduk KopHs n-oif cTeneHu
KaK (pyHKLHK 0OpaTHON cTeneHu ¢
HATypalbHbIM MOKa3aTesIeM

Koutposnbuas pabora: "CsoiicTsa u rpaduk
KOpHS n-0#f crenenu. MppaunonansHble
ypaBHeHus"

CreneHs ¢ palUMOHANBLHLIM [TOKA3aTeNeM 1
eé cBolicTBa

CreneHs ¢ palMoHanbHbIM NOKa3areneM U
e€ cBoiicTBa

CreneHb ¢ palHOHANILHLIM NIOKA3aTeNneM 1
eé cBoicTBa

[TokazartensHasi pyHKLMs. € cBOiCTRA M
rpaguk

Mcnone3osanue rpaduka GpyHkuuu as
pELIEHHS YpaBHEHH i

HMcnonb3osanue rpadguka GpyHKLUHH TS
peLleHHsl YPaBHEHH I
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[lokasarenbHele ypasuenus. OcHOBHBIC
METOAbI PELIEHHS NTOKa3aTeNbHbIX
YpaBHEHU

[loxasarenenble ypasHeHus. OcHOBHBIE
METOJIbl PELICHHs T0Ka3aTeNbHbIX
YpaBHEHHH

[lokasarensHble ypasHenus. OCHOBHBIE
METO/lbl PELEeHUs MOKA3aATENbHbIX
ypaBHEHUH

Konrponsnas patora: "ITokasarensHas
(yuxuns. [Tokasarenbusle ypasHeHus"

Jlorapum uncna. Cpoiictsa norapudma
Jlorapudm uncna. CokicTsa norapudma
Jlorapudm uncna. Coiictsa norapudma
JlecsTuuHble U HATYpANbHBIE TOrapH (MBI

HecsTuunble u HAaTypanbHbIE T0rapH(MbI

[IpeobpasoBanue BbpaxkeHuii, coaepKariinx

norapuQMal

IlpeobpasoBanne BblpaxceHnii. conepiKarmx

norapHQpmbl

[IpeobpasoBanue BbipakeHuit, coaepkaniix

norapu(Msl

Jlorapudmuueckas QyHukius. eé croiicTaa 1

rpa(gui

Jlorapudmuueckas GpyHKius. eé cBolicTsa 1

rpafgux
Henonb3oBanne rpaduka GyHKIHK s
pelleHs YpaBHeHU



74

75

76

47

78

79

80

81

84

Mcnonezoranue rpadguka GyHKuuu ans
pelleHus ypaBHeHUH

Jlorapudmuueckue ypapuenus. OCHOBHbIE
METO/Ibl PELLEHUS JIOrapH(PMUYECKUX
ypaBHEHHH

Jlorapudmuyeckue ypasHeHus.. OCHOBHble
METO/Ibl PeLeHHs Jorapu(MUIECKHX
YpaBHEeHHH

Jlorapudmuueckue ypasuenus. OCHOBHbIC
METObI PELIEHUS JTOrapH(PMHUUYECKHUX
ypaBHEHHH

PaBHOCHIIbHBIE TEPEXO/Ibl B PELIEHHH
norapu(pMHUECKUX YpaBHEHHH
PaBHOCHIIbHEIE TIEPEX0/ib] B PEIIEHHH
J0rapu(hMUUECKHX YpaBHEHHH
KonTponbhas pabora: "Jlorapudmuyeckas
(byuxuus. Jlorapudmuteckue ypasHeHus"
CuHyc. KOCHHYC, TAHT'€HC ¥ KOTAHTEHC
HUCIIOBOIO apryMeHTa

CHHYyC. KOCHHYC, TAHTEHC U KOTAHTeHC
HHCJIOBOrO apryMeHTa

APKCHHYC, 8DKKOCHHYC H apKTaHTeHC
4MCIIOBOrO aprymeHTa

APKCHHYC. aDKKOCHHYC H apKTaHreHC
HUCIIOBOIO aprymMeHTa
TpuroHomeTpuyueckas OKpyKHOCTE,
onpe/jieliecHHe TPHIOHOMETPHYECKHX
(GyHKUMIT YHCTOBOro aprymeHTa



85

86
87
88
89

90

91

94
95
96
97
98
99
100

TpuroHomerpuyeckas OKpy»H HOCTb,
onpejieNieHHe TPUTOHOMETPHYECKHX
(pyHKLMH yMCAOBOrO aprymeHTa

OcHOBHbIE TPUTOHOMETPHUECKHE (POPMYIIBI
OcHOBHBIE TPUTOHOMETpHUECKHE (POPMYIIbI
OcHOBHbIE TPUTOHOMETPHUECKHE (POPM YJIb
OcHOBHbIE TPUTOHOMETPHYECKHE (POPMYIIbI

[Ipeobpa3oBaHne TPUTOHOMETPHYECKHX
BbIPAKEHU I

[TpeobpazoBaHye TPUrOHOMETPHUYECKIX
BbIpaXKEHHH

[IpeoOpazoBanue TPHTOHOMETPHUECKHX
BbIpOKEHHU I

[Ipeobpa3oBaHue TPUIOHOMETPHUYECKHX
BbIpaXKEeH U

PelieHie TPUTOHOMETPUUECKHX ypaBHEHHH
PeiieHyne TpHrOHOMETPHUECKHNX YpaBHEHHH
PelneHne TpUroHOMETPHYECKHX YPaBHEHHIH
PeleHne TPUrOHOMETPHUYECKHUX YPABHEHHH
Pelienne TPUrOHOMETPHUECKHX YPaBHEHHH
PelieHne TPUrOHOMETPHUECKHX YPABHEHHH
PelieHne TPUHrOHOMETPHYECKHX YPABHEHHH
KouTtposnbHas paboTa:

"TpHroHOMeTpHYECKHE BbIPAKEHHS U
A,ﬁ:ﬂomozg_ux:mn_ﬁ__m%mwzm:_._m:

[TocnenoBaTeabHOCTH. COCODLI 3a1aHns
nocrejoparensHocTeit. Meroa



107

108

109

110

MaTeMaTHYeCKoi u HIYKIIHHA

MOHOTOHHBIE H OrpaHHYEHHbIE
nociuenoBarenbHocTH. Mctopust ananuza
DecKoHeYHO MabIX

ApumeTHueckas nporpeccus
['eomeTpuyeckas nporpeccus

beckoneuno ybeiBatolias reomerpuyeckas
MporpeccHst

Cymma OeckoHeuHo yObiBatoied
reoMeTpHUecKoit nporpeccuu

JIMHEAHBIA W 9KCTOHEHLIMANIBHBINA POCT.
Uncno e. Popmyna ClOKHBIX TIPOIEHTOB

JlnHelHbli 1 SKCNIOHEHLIHANBHBIH POCT.
Yucno e. opmyna cIOKHEIX POLEHTOB

HWcnosnb3oBanne nporpeccuu Ajisl peLeHus
peasbHBIX 3a/a4u NPUKIagHOro Xapakrepa

Kontpoubnast pabota:
"[MocnenoBarenbHOCTH U porpeccun”
HenpepbiBubie GyHKIHKU U UX CBOHCTBA
Touka paspsiBa. ACUMNTOTHI rpahuKoB
pysKuni

CpoiicTBa (DyHKLMIT HEMTPEPBIBHBIX HA
0Tpe3Ke

CpoiicTBa (yHKLMH HENPEePbIBHBIX HA
oTpe3Ke

MeTo HHTEPBAJIOB LISl PELIeHMSI
HEepaBeHCTB



117

118

119

Merton nnrepBanos ais peureHmus
HEPaBeHCTB

Meron unTepBanos ans peuenus
HEpPaBEHCTB

[Ipumenenue cBoiicTB HenpepbIBHBIX
(Gysxuumit ans pewenus sagay
[Ipumenenne coiicTs HenpepbIBHBIX
(GyHKuHi st petenus 3agay

[lepBas 1 BTOpas npon3BoaHble (ByHKLHM

Onpenenenue, reoMeTpHUECKHH CMBICIT
MPOHU3BOAHOH

Onpenenenue, Gpuznueckuit cMmbic
MPOH3BOJIHOH

YpasHeHnne xacarensHOM K rpaduky
(pbyHKIIM

YpasHeHune kacatenbHON K rpaduky
pyHKUMHK

[Iponssonneie anemenTapHbIx GyHKLIHI
[pousBostble anemMenTapHbIX (yHKLHIT

[TpousBoanas cymmbl, rpon3BeneHusS,
HACTHOIO M KOMIO3HINH (PyHKLH

[lponsBosHas cymmbl. npousseneHus.
HACTHOTO M KOMMO3MLHH (DYHKLIMH

[TpousBoiHas cyMMbl. NPOH3BECHHS,
HaCTHOTO H KOMMO3H LMK (DYHKLA

KonTponsnas pabora: "[Ipoussonnas”
I I

[TosTOpeHue, 0GobLueHHe, CHCTEMATH3ALLHS



3Hauni: "YpaBHeHus"

[TosTOpenue, 00001LIEHHE, CHCTEMATH3ALINS
3HaHui: "DyHkuu"

134 Wrorosast koHTpoJbHas padoTa
135 Wrorosast koHTpoabHas paboTa

[ToBTOpenue, 0b600LLIEHHE, CHCTEMATH3ALIUS
3HAHUH

OBILIEE KOJIMYECTBO YACOB IO
[TPOI'PAMME

6

10



[~

(%)

11 KJIACC

KomuuecrBo yacos DNeKTPOHHBIE

Ne Hdara uugpoBbie

Tema ypoka Kourpoabuesie IIpakTnueckue
n/n Bcero H3ydeHusi oOpazoBaTebHbBIE

padoThkl pabdoThbI
pecypcesl
[IprmeneHue npou3BOAHON K
MCCJIEN0BAHUIO QYHKIIHI Ha 1

MOHOTOHHOCTb H 3KCTPEMYMEI

[Tpumenenue npou3BOAHOMN K
Hccnen0BaHu QYHKIME Ha 1
MOHOTOHHOCTb M IKCTPEMYMBbI

[IpuMeHeHne Npou3BOAHOM K
MCCIIeIOBaHMIO PYHKLHH HA 1
MOHOTOHHOCTb H 3KCTPEMYMbI

IIpumenenue npou3BoHOI K

Uccnen0BaHuio (PYHKUMH Ha 1
MOHOTOHHOCTb H YKCTPEMYMbl

[TpumeHenne npou3BOIHOMN K

MCCNeN0BaHNI0 PYHKUMI Ha 1
MOHOTOHHOCTb M 3KCTPEM YM bl

[Ipumenenne npou3BOAHONH K

HCCJIeI0BaHMIO (PYHKIIMIH Ha 1
MOHOTOHHOCTb M IKCTPEMYMbl

Haxoxnenne nanbonbiuero u

HaMMeHbIUEro 3Ha4YEeH sl HeNPepPbIBHOH 1
(YHKLUHH HA OTpe3Ke

Haxomiernmne HaubonbLero u 1



10

Il

12

14

15

HaHMEHBILIETO 3HAUCHHS HEMPEPLIBHO
(GyHKUKKE HA OTpE3Ke

Haxoxnexnue Haubonbiiero u
HaUMEHBIIEro 3HaYEHHs: HETTPEPBLIBHOM
(GyHKIIHK Ha OTpe3ke

Haxoxxnenune nanbonsiiero u
HAUMEHbBIIEro 3HAUEHUs! HEeTIPEPBIBHOI
(yHKLHK Ha OTpe3ke

Haxoynenne Haubonsuiero 1
HAUMEHBLIETO 3HAYEHHsl HelPepPLIBHOMN
(pyHKLUMH HA OTpe3Ke

Haxoxnenne nanbosbiiero u
HAUMEHBLIEr0 3HA4YEHHsI HENPEePLIBHO
(yHKUMH Ha OTpe3Ke

[IpumeHeHne npou3BOAHOM s
HAXOMXKIEHHS! HAUJIYULIEro peLeHus B
NPUKIaAHBIX 3a/1a4ax

[Tpumenenne npou3BoaHON ast
HaXO0XKAECHHS HAKIYYILIEro peleHus B
NPHKIAAHBIX 3a/la4ax

[TpumeHeHue Mpou3BOAHON 1is
OIpeaeNieHnst CKOPOCTH U YCKOPEHHst
nporecca, 3alaHHoro (PopmMysoi uin
rpapuxom

[TpumeneHue nponssoaHo# IS
OMpeeNieHus CKOPOCTH U YCKOPEHH S
fpouecca. 3aaHHoro GopMyaoi Hiu
rpaduKom



2
(8]

[§S]
L

Komnosuust (yHkuuit
Komnosuuus dynxuuii
Kommnoszuuus (Gyukuuii

['eomeTpuueckie 06pa3ssl ypapHeHuii Ha
KOOPAMHATHOH NIOCKOCTH
['eomeTpryeckne 06pasbl ypapHeHuil Ha
KOOPJAHHATHOM MJIOCKOCTH

Kontponsnas pabora: "Mecnenosanue

(pyHKUHH ¢ TOMOLILIO NPOM3BOIHOMN"
[lepBooOpasHas, ocHOBHOE CBOHCTBO
nepBoodpasHbIX

[TepBoo6pasubie dneMeHTaAPHBIX (DyHKLIHH.
[IpaBuna HaxoxaeHus neppoobpazHbIX
[lepBoobpasubie dneMenTapHbIX (ByHKIHIT.
[IpaBuna HaxoxaeHHS NEPBOOOPA3HBIX
Murerpan. 'eomerpuueckuii cMmpbich
HHTErpaa

Beruucnenye onpeiengHHOro HHTErpana
no opmyne Heiotona-JleiiGuuna
Boruncnenne onpesenénsoro unterpana
no popmyne Herorona-JleiiGruia
[TpumMeHeHue HHTErpana ajis HaXOKICHHS
riowanei miockux Gpuryp

[Ipumenenne uHTErpaia s HaXOKICHHS
00BEMOB reOMETPHUYECKHX TEN

[Tpumepst petennii quddepenunanbHbIX
YpaBHEHH



(5]
I
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L

41

[Ipumepsr petenuit auddepenimansHpix
ypaBHEHHH

MaremaTnueckoe MoenupoOBaHHE
peanbHBIX MPOLECCOB C MOMOLLLIO
audpepeHmManbHBIX ypaBHeHKi

KonTponsnas pabora: "lNepsooGpasHast u
uHTerpan”

Tpuronomerpuyeckue GpyHKLHM, HX
CBOHCTBA U rpaduku
Tpuronomerpuueckue GyHKunH. HX
cBoiicTBa u rpaduku
Tpuronomerpuueckre GpyHKLUMH, HX
CBOMCTBA M rpafuku
Tpuronomerpuueckue Gpynkimn, nx
CBO¥CTBA U rpadukn
Tpuronomerpuueckue GpyHKUMH, HX
CBOHCTBa U rpaduku

Ot6op KopHeii TPUroHOMETpHYUECKIX
YPaBHEHHH ¢ MOMOLIbIO
TPUTOHOMETPHYECKOH OKPYIKHOCTH
OT10Bop KopHeil TPHrOHOMETPHYECKHN
YPaBHEHHUIL C NOMOIILBIO
TPUTOHOMETPHUECKOH OKPYIKHOCTH
Ot16op KopHell TPHIrOHOMETPHHUECKHX
YPaBHEHHH C NOMOLLIBIO
TPUTOHOMETPUUECKOH OKPYIHKHOCTH
OT6op KOpHEiT TPHIOHOMETPHUECKIN
YpaBHEHWH € MOMOLLLIO



44

45

46

47

48

49

50

wn
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wn
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54

55

56

TPHTOHOMETPUYECKOH OKPYKHOCTH
Peruenue TpuronomeTpuyeckux
HEPaBEHCTB

Pelienne TpUroHOMETpHUECKHX
HePaBEeHCTB

Pewenue TpuroHoMeTpHyeCcKIxX
HEPaBEHCTB

Peruexue TpuroHoMeTpuyecKnx
HEPaBEHCTB

KonrponsHas pabora: "['paduku
TPUTOHOMETPUYECKUX (pyHKLMIA.
TpuroHomeTpuueckue HepaBeHCTBA"

OCHOBHBIE METO/IB] peLUeHHs
MNOKAa3aTENbHBIX HEPABCHCTB

OOIONEE@ METOJbI PELUEHU
MNOKa3aTCIbHbIX HCPABCHCTB
OcHOBHBIE METOIbI PELICHHA
MoKasaTeNbHbIX HEPABEHCTB
OcHoBHbIE METOALI PCIICHHA
MNOKA3aTEIbHBLIX HCPABCHCTB
OOIONZF_G MECTOABI PELICHMA
norapupMUUECKHX HePaBEeHCTB
OcHOBHbIE METO/bI PCIUCHHA
norapupMHUYECKUX HePaBeHCTB
OCHOBHbIE METO/IbI PELICHMS
.:O_JD_UEH_H_KSLGO_A:Z HEPABEHCTR
OcHoBHblE METOIblI PCLUCHHSA
norapuPpMHUECKHX HEPABEHCTB



7

58

59

60

61

64

65

66

67

68

69

OCHOBHbBIE METO/IbI pelIeHH s
HPPalHOHANILHBIX HEPABEHCTR

OcHOBHBIE METOIBI peLlIEHNUS
HPpalMOHALHBIX HEPABEHCTR

OcHOBHBIE METOABI PEUIEHHA
HppallMOHaJlbHbIX HEPABEHCTB

OcHOBHbIE METOIBI PeLEHHS
MppaLMOHATBHBIX HEPABEHCTB

['paduyeckue MeTo bl perneHus
HppaLHOHANbHbBIX YPaBHEHUH
['padmueckre MeToABI peliCHHS
HPPaLHOHATIEHBIX YPABHEHHH

['pacpuueckue meTonabl pernenus
MoKasaTelIbHbIX YPaBHEHU |

['papuueckue MeTOMb! perieHms
NnoKa3aTe/lbHBIX HEPABEHCTR

['paduueckue MeTobl pereHus
norapu(MUUYECKHX ypaBHEHH

['pauyeckre MeToab! pelleH us
norapu(pMHUIECKHX HEPABEHCTB

['paduieckre MeTObl PELLCHHS
norapu(hMUUECKUX HEPABEHCTB
['pahuyeckue MeTOMBI pelLeH s
MOKa3aTesbHbIX H TOrapH(PMHUECKHX
VpaBHEHHI

['papuueckre MeTObI peleH s
MOKA3aTeNbHBIX H JTOrapu(pMuIecKux
YPaBHEHH i



70
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74

3

76

77

78

79

80

81

['pacpuueckue METOAbI PELLICHHA
MoKa3aTe/bHbIX U JTorapu(MUIECKHX
HEPABEHCTB

['panyeckue METObI pElLICHUS

oKa3aTesbHbIX 1 Jorapu(pMuuecKux
HEpaBEeHCTB

KonTtponsuas pabora: "MppaunonansHeie,
nokaszaresbHbIEe H TorapupMHyecKue
HepaBeHcTsa"

KommnekcHble yicna. Anrebpanyeckas
TpUroHoMeTpuyeckas (POpMbl 3aMUCH
KOMI1JIEKCHOTO YMciia

Kommnekchsle uucna. Anrebpanyeckas 1
TpUroHoMeTpruyeckas (PopMbl 3alHCH
KOMIJIEKCHOTO YMca

ApHdmeTHuecKHe onepaLuy ¢
KOMIUJIEKCHBIMM YHCIIaMH
ApuQmeTnuecKe ornepaLuu ¢ :
KOMIJIEKCHBIMH YHCIIaMU

M3o0paxeHne KOMILIEKCHBIX YHCENT Ha
KOOPIAMHATHONH NIOCKOCTH

M300pakeHne KOMIIEKCHBIX HHCEN Ha
KOOPAHHATHOH MIOCKOCTH

®opmyna Myaspa. KopHu n-oii crenenu
M3 KOMILIEKCHOIo Yucia

dopmyna Myaspa. Kopuu n-o#i crenenu
H3 KOMILIEKCHOro vHena

:_uﬁ._?mﬁxﬂ_.:gm KOMIIJIEKCHBIX HHCEIT IJ14
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86

87

88

89

90

91

94

petieHus PU3MIECKUX H FreOMeTPHYECKHX

3a0a4

Koutponehas pabora: "KommnnekcHbie
yucaa"

HarypanbHbie u tenbie uncna
HatypanbHele u 11e/ble uncna

_l:u:?_mzm_.:‘mm MMPU3HAKOB OETUMOCTH
LENBIX YHCEN

:_u: MCHEHHE MPU3HAKOB NETUMOCTH
LENbLIX YHCe

[TpuMeHeHHe NPU3HAKOB ACTUMOCTH
uensix yucen: HOJI n HOK

[Ipumenenue npusHakos JeMMMOCTH
uensix yucen: HOJ n HOK

[IpuMenenue npusHaKoB JeNUMOCTH
LIeJBIX YMCEN: OCTATKH MO MOAYJIIO

[Ipumenenne npu3HAKOB JEUMOCTH
LJIBIX YHCENT: OCTATKH [0 MOIYITHO

[IpumeneHne npu3HaKkoB fAeUMOCTH
LeJIBIX YHCEN: anropuTt™ Esknuna ns
pelieHus 3a7a4 B LUeNbIX YMciax
KonrponeHas pabota: "Teopus uenbix
yucen"

Cuerema v COBOKYIHOCTD YpaBHEH M.
PaBHOCHITBHBIE CHCTEMBI M CHCTEMbl-
CNEJICTBHS

CHerema M COBOKYMHOCTh ypaBHEHM .
PaBHOCHIIbHBIE CHCTEMBI M CHCTEMBbI-



93

96

97

98

99

100

101

102

ClIeJICTBHA

OcHOBHbIE METO/BI PELICHHUS CHCTEM H
COBOKYITHOCTEH pallMOHANIBHLIX YpaBHEHHI

OcHOBHBIE METOMbI PCIICHUSA CUCTEM H
COBOKYITHOCTEH MPPaLlHOHATIbHBIX
YpaBHEHUH

OCHOBHBIE METO/Ib] PELIEHHS CHCTEM H
COBOKYIMHOCTEH MOKa3aTesIbHbIX
YPaBHEHUH

OcHOBHBIE METO/IbI PELEHUSI CHCTEM U
COBOKYNHOCTE! MoKazaTe/bHbIX
ypaBHEHUWH

OcHoBHEBIE METO/EI PELIEHHA CHUCTEM H
COBOKYMHOCTEH norapu(MUIecKuX
YpaBHEHU

OCHOBHbIE METO/IbI PELIEHUS CUCTEM U
COBOKYIMHOCTEH norapupmuyeckux
ypaBHEHU

[IpuMeHeHue cUCTEM K peLIeH MO
MaTeMaTUHECKHUX 3a/la4 W 3a1a4 U3
pasnuuHbIX 0bnacTel HAyKH H peanbHO
JKU3HH. MHTEPIIPETALMS [10NYy4YEeHHBIX
pe3ynbTaToB

[Ipumenenue cucTeM K pelleH IO
MaTeMaTHYeCcKHX 3ajayu U 3agay u3
paznuuHbIX obnacTell HAyKH U peanbHO
JKH3IHH, MHTEpIIpeTaLns noJiy4eHHbIX
pe3ynLTaToB



[IpuMeHeHne HePABEHCTB K PELICHHIO
MaTreMaTM4YecKHX 3aaay W 3anaay u3

103 pa3nuyHbIX obnacTeit Hayku ¥ peanbHO
MKU3HH, HHTEPIIPETALHS MOJTYYEHHBIX
pe3yabTaTOB

KontponbHas pabora: "Cucrembi
PaLMOHANBHBIX, HPPaLlHOHALHBIX

iR MoKa3aTe/bHbIX U TOrapuPMUIECKUX
ypaBHeHU "

105 PanuonanbHble ypaBHeHHs ¢ napamMeTpaMi

106 PaloHanbHble HEPaBEeHCTBA C
napaMmeTpamMmiu

107 PaluonaibHbIe cHCTEMBI ¢ apaMeTpamMH

108 MppauuonanbHble ypaBHeHuUS,
HEPABEHCTBA C [apaMeTpamu

109 WppaunoHasibHbie CHCTEMBI ¢
rnapameTpamu

110 [lokazaTensHble ypaBHeH s, HEPABEHCTBA C
napameTpamu

111 [ToxasaresbHble cHCTEMBI ¢ TapaMeTpaMy

112 Jlorapudymuueckiie ypaBHeHus,
HEpaBEHCTBA C napameTpaMu

13 Jlorapudmuueckue cieremsl ¢

7 rnapameTpamu

114 TpuronomeTpuueckie ypasHeHus ¢
napamMeTpaMmu

115 TpuroHomMeTpHUeCcKHe HEPABEHCTBA C

napaMerpamu



116

LES

118

119

2
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Tpuronomerputeckue cuctembl ¢
napaMeTpamu

ITocTpoeHue u ueenegoBanne
MaTeMaTHYECKMX MOJIENeH pealibHbIX
CUTYalUH C MOMOLIBIO YpaBHEHUH ¢
napameTpamu

[TocTpoenue u uccnenopanue
MaTeMaTHYECKHX MOJIeNIel peanbHbIX
CHUTYaLHH C TOMOILbBIO CHCTEM YpaBHEHH
C napaMeTpamMu

[Toctpoenne u ucenenopanue
MaTeMaTHUECKUX MOJeNel peanbHbIX
CHTYaLHH C MIOMOILbIO CHCTEM YpaBHEHM
C napaMeTpamu

KonTtposibHas pabora: "3anauu ¢
napamerpamu”

[ToeTopenue, o6obuieHe,
cucreMaTH3alus sHaHui: "YpaBHeHus"
[losTopenue, o6obienue,
cucreMaTH3anus snaHuii: "Ypapuenus”
[TosTopeHue, 0bobieHNeE,
cHcTeMaTHsalua sHannii: "YpasHeHus.
CHcrembl ypaBHeHH "

[TosTopenne, 0600wwenne.
cucTemarnsauus snanuii: "HepaBencrsa"
[ToBTopenue, 0606uIeHMe,
cucremarnsauns 3Hanni: "Hepasencrsa"

[TosTOpeHune, 06obieHue,



cucremarusauus 3Hanuii: "Hepasencrra"

[loBTOpenue, 060bmEeH e,
127 cucTemarusauus snanuit: "lponssoanas u
e€ npumeHeHue"

[ToBTOpenue, 06001eHNE,
128 cucremMarusanus sHaHuii: "[Ipoussoanas u
e€ npumeneHue"
[TosTOpenue, 0boOmenue,
129 cucTemaTH3auus 3Hadui: "[IponssoaHas u
e€ npumeHeHue"
[ToTopenue, 060b1ICHHE,
130 cucremarHsalus sHanuit: "MHTerpan u ero
npuMeHeHue"
[TosTOpenue, 0bobEcHHE,
cucTeMarusanus sHaHui: "Oyukuun"

[ToerTOpenwue, 06001IEH E,

J
. cucremarusanus sHanuit: "Oyuknun"
133 [loBTOpenne, 06obLIEHKE,

77 cucreMarusanus 3HaHui: "Pyukiuu"
134 WMrorosas koHTposnsHas pabora

135 WTorogas kouTponsuas pafora

136 [ToBTOpenue, obobLIeHHE.

cucTeMarMlalMs sHaHHuH
OBILIEE KOJIMYECTBO YACOB 10
ITPOTPAMME

10

0



YUYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBSI3ATEJLHBIE YUEBHBIE MATEPHUAJIBI JIJISI YUEHUKA

« Martemaruka. Anrebpa U Hayajga MaremMaTUdeckoro aHanusa, 10 kiacc/
Mep3ansik A.l'., Homuposckuit JI.A., ITonsxos B.M.; nozx penakuuei
[MToponbckoro B.E., O01ecTBO ¢ OrpaHu4YeHHON OTBETCTBEHHOCTHIO
Msnarensckuii nentp «BEHTAHA-I'PA®»; AkuroHepHoe 001IECTBO

«MznatenncTBo «lIpocselneHuey

METOAUYECKHUE MATEPUAJIbI IJS YUYUTEJIS
MeToauueckoe rocobue. Maremaruka. Asnrebpa 1 Hadajla MaTeMaTH4eCKOro
ananusa. /10 xnacc: yrnyonennsiit yposers/ A.I'. Mepsinsk, [I.A. HomupoBckui,

B.M. ITonsikos

LHU®POBBIE OPA3OBATEJBHBIE PECYPCBI U PECYPCbBI CETH

UHTEPHET
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