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MNOACHUTEJIBHASA 3AIINCKA

YuebHbll Kypc «Asnirebpa 1M Haydana mMaTtemaTUyeckoro aHaamsa» SB/SETCA
OHUM K3 Hanbosfiee 3HaYMMbIX B MporpaMmMe cpefHero 06Liero obpasoBaHUs,
MOCKOJIbKY, C OfHOM CTOPOHbI, OH 06ecrneynBaeT UHCTPYMEHTa/IbHYO 6a3y A/id
M3yYeHUs BCeX eCTECTBEHHO-HaY4HbIX KypCOB, a C ApYroi CTOPOHbI, (hopMupyeT
NOrNYeCKoe M abCTpaKTHOE MbILL/IEHNE 0B6YyYaroWMXCA Ha YPOBHE, HeO6X0ANMOM
A1 OCBOEHUA UH(OPMATMKK, 0OLLECTBO3HAHUSA, UCTOPUX, CIOBECHOCTU N APYTUX
anmcumnavH. B pamkax AaHHOro y4yebHOro Kypca obydarolmecs OBflafeBatoT
YHUBEPCA/IbHbIM A3bIKOM COBPEMEHHOW HayKu, KoTopas (opmynvmpyeT CBOM
LOCTVXKEeHUS B MaTemMaTu4eckom opme.

YuebHblil Kypc anrebpbl ¥ Havyas MaTeMaTU4eCcKOro aHaim3a 3aknajblBaer
OCHOBY [A/11 YCMELWHOro OBflafieHNs 3aKoHaMn (U3NKWU, XuMuu, 6uonorum,
MOHMMaHNS OCHOBHbIX TEHAEHLMIA Pa3BUTUA SKOHOMMKM U 0OLLECTBEHHOW YKU3HU,
MO3BOSIET OPUEHTMPOBATLCA B COBPEMEHHBLIX LMMPOBLIX M KOMMbHTEPHbIX
TEXHO/OrMAX, YBEPeHHO WCMOoNb30BaTb UX A/1A AasibHeliero 06pasoBaHus U B
MOBCEAHEBHOM XM3HW. B TO e BpeMs OBnafeHue abCTpaKTHbIMK U NOrMYECKM
CTPOTUMW KOHCTPYKUMAMM anredbpbl U MaTemMaTMyeCcKOro aHaavs3a pasBuBaeT
YMeHWe HaxoAuTb 3aKOHOMEpPHOCTW, OOOCHOBbLIBATb WMCTUHHOCTb, [0Ka3blBaTb
YTBEPXXAEHUA C MOMOLLBIH0 MHAYKUUM U paccykaatb LefyKTUBHO, UCNO/b30BaTh
0000LeHNe W KOHKpeTu3aumo, abcTparMpoBaHvMe W aHasioruto, gopmMupyet
KpeaTUBHOE N KPUTUYECKOE MbILLIEHNE.

B xoge u3ydeHus yyebHOro Kypca «Anrebpa v Havana maTemMaTU4ecKoro
aHanM3a» 00y4arowmecs Mosy4vyatoT HOBbIA OMbIT PELUeHUs NPUKIAAHbIX 3aaad,
CaMOCTOSATE/IbHOrO MOCTPOEHUA MaTeMaTMUECKUX MOJENei peasibHbIX CUTyauui,
WHTEpNpeTaymMn  MOMYYEHHbIX  PeLleHWin,  3HAKOMATCS €  NpuMmepamu
MaTemMaTUYyeckKMX 3aKOHOMepPHOCTelM B MNpPUPOLe, Hayke W  UCKYcCTBe, C
BblAAIOLLMMUCA MaTEMATUUYECKUMU OTKPbITUSMU N UX aBTOPaMN.

YuebHbll Kypc 06/1a4aeT 3HaYMTE/IbHbIM BOCMUTATE/IbHBIM MOTEHLUMANO0M,
KOTOPbIA peasM3yeTcs Kak u4epe3 Y4yeOHbIA MaTepuan, Croco6CTBYHOLLNN
(hOpMUPOBAHNIO Hay4yHOT0 MWPOBO33PEHUSA, TaK U 4epe3 creunduky ydebHoMN
[eATeNIbHOCTK,  TPebyloLein  NPOLO/MKUTENBHON  KOHLUEHTpauum  BHUMAaHWS,
CaMOCTOATE/IbHOCTN,  AKKYPaTHOCTM W OTBETCTBEHHOCTM 32  MOJYYEHHbIN
pesynbrar.

B ocHoBe MeTOAuKM 00yyeHus anrebpe M Hayasiam MaTeMaTUYecKoro
aHaM3a NeXNUT AesATeNbHOCTHbIA NPUHLMN 00YYeHNS.

B cTpyktype yyebHOro kypca «Asrebpa ¥ Hayana MaTemMaTtuyeckoro
aHaM3a» BblAeNeHbl CreaytoLie CoaepXKaTe/lbHO-MeToaNYeCcKne NMHUKN: «Yucna
N BbIUNCNEHUNA», «PYHKUUN U Tpadivkn», «YpaBHEHUA U HepaBeHCTBa», «Havana
MaTemMaTuyeckoro adanmsa», «MHOXecTBa WU JfiloTMKa». Bce OCHOBHble



COAepXKaTeNbHO-METOANYECKME fIMHAM U3Y4YaroTCA Ha MNPOTSHKEHUM ABYX NeT
00y4yeHMss Ha YpPOBHE CpedHEro o6ulero 06pa3oBaHWs, €CTECTBEHHO [OMO/HSS
ApYyr Apyra v nocTeneHHO HacbIWwasCb HOBbIMM TeMamu U pasdenamu. [daHHbIi
YUYEOHbIA KypC SBMSIETCA WHTErpaTMBHbIM, MOCKO/bKY 060befAuHseT B cebe
coAepXXaHne HeCKONMbKUX MaTemMaTUYeCKUX [AMCUMMANH, TakuMX Kak anreoépa,
TPUrOHOMETPUSA, MaTeMaTUYeCKNA aHann3, Teopusi MHOXKECTB, MaTemaTuyeckas
norvka u gpyruve. Mo mepe Toro Kak obyuvatouimecs OBfafeBalOT BCE 6oree
LLUMPOKMM MaTemMaTU4YeCKUM annapaToM, Y HUX nocneaosartesibHO hopMupyeTcs U
COBEPLLEHCTBYETCA YMEHMEe CTPOUTb MaTeMaTUYeCcKytd MOAeNb  peasibHOM
CUTYyaUun, NPUMEHATb 3HaHUS, MOMYYEHHbIE MPU N3YYeHUU Y4ebHOro Kypca, As
PeLLEHNs CaMOCTOATE/IbHO CPOPMYNMPOBAHHON MaTeMaTUUECKON 3afaun, a 3aTeM
WHTEPNPETNPOBaTL CBOW OTBET.

CopaepkaTeNlbHO-MeToAMYecKas NNMHMA «Yncna U BbIYMUCIEHMS» 3aBepLUaeT
(hopMMpOBaHME HaBbIKOB MCMOMNb30BaHUSA AEUCTBUTENbHbIX YMCes, KOTOpoe 6bIno
HayaTo Ha YpOBHe OCHOBHOI0 06LLEero o6pasoBaHus. Ha ypoBHe cpefHero o6LLero
obpa3oBaHMsi  0C060e  BHUMaHWe  YyAenseTcd  (OPMUPOBAHWMIO  HaBbIKOB
paLMOHanbHbIX BbIMMCMEHWI, BK/IOYAKOWMX B CE6S1 UCMOMb30BaHME Pa3NYHbIX
(hopMm 3anmMcy unucna, YMeHue [enatb MNPUKUAKY, BbINOMHATL MNPUOIVMKEHHbIE
BbIYNC/IEHNS, OLEHMBATb YMC/IOBbIE BbIPaXXEHUSs, paboTaTb C MaTeMaTUYECKMMMU
KOHCTaHTaMK. 3HaKOMble O0O6YYaloWMMCA MHOXECTBA HaTypasibHbIX, LENbIX,
pauMOHaNbHbIX W AEACTBUTENbHbLIX  4YMCeN  AOMOMHAKTCA  MHOXECTBOM
KOMMMEKCHbIX 4uncen. B  KakOoOM M3 3TUX MHOXECTB paccMaTpuBaroTCs
CBOMCTBEHHbIE €My crneundmyecKkne 3agadvM W onepauuun: [AeneHue Haueno,
OMepvpoBaHME OCTaTKaMXM Ha MHOXECTBE LENbIX 4uCen, 0cobble CBOWCTBA
paLMOHanbHbIX U MppaumMoHanbHbIX YMCeS, apuPMeTUYECKME OMNepaumn, a Takke
N3BEYEHNE KOPHSA HATypa/lbHOW CTENEeHM Ha MHOXECTBE KOMMIEKCHbIX YMCEn.
Bnarogapsi nocnefosaTenlbHOMY PacCLUMPEHUIO Kpyra WCMOoMb3yeMblX 4ucen u
3HAKOMCTBY C BO3MOXHOCTAMMW UX NPUMEHEHUS ANS PELleHUs pasnNyHbIX 3aaay
(hopmupyeTcs npeacTaBneHVe O eMHCTBE MaTEMaTUKN KaK HayKu u eé ponu B
MOCTPOEHMN MOfENEen peanbHOro Mupa, LUMPOKO MCNOMb3YHTCA 0006LLEHNE 1
KOHKPEeTU3aLus.

JINHVS «YPaBHEHWSI U HEPaBEHCTBA» PEAN3YeTCs Ha MPOTSHKEHUU BCErO
00y4yeHMss Ha YpOBHe cpefHero obuiero 06pa3oBaHMs, MOCKO/bKY B KaXAOM
pasgene [lporpaMmbl MPeayCMOTPEHO pPELLEHWE COOTBETCTBYHOWMX 3agady. B
pesynbTaTte 00y4alollMecs OBMAAeBalOT Pa3/IMYHbIMU - METOAAMM  PELLEHNS
pauMOHa/IbHbIX,  MppauMOHa/IbHbIX,  MOKa3aTe/lbHbIX,  /IOrapUPMUUECKUX 1
TPUrOHOMETPUYECKUX YpPaBHEHWI, HEPaBEHCTB W CUCTEM, a TaKXe 3ajad,
cofepawmx napametpbl. [MonyyeHHble YMEHMSI LUMPOKO WCNOMb3YHTCA Mpu
nccneaoBaHNM PYHKLUMIA C MOMOLLbIO MPOM3BOAHOM, NPW PELLEHMN NPUKNaAHbIX



3a7jay 1 3aa4y Ha HaxoXKAeHWe HaMboNbLUMX Y HaMMEHbLUMX 3HAYEHUIA (DYHKLMW.
[aHHaa cofepxatenbHas MHUS BKIKOYaeT B Ce6s Takxe (hopMMpPOBaHME YMEHW
BbINOMHATL ~ pacyéTbl Mo  opmynaMm, npeobpa3oBaHUs  pauMOHabHbIX,
NppaumoHabHbIX U TPUTOHOMETPUYECKUX BbIPKEHWUNA, & TakXKe BbIPaXEHWN,
CoiepXKalmx CTerneHn W norapugmbl. bnarogaps usyyeHuto anrebpavyeckoro
mMatepuana NpoMCXoAuT  AanbHelillee  pasBUTME  aITOPUTMUYECKOTO U
abCTPaKTHOr0 MbILLNEHMST 06YyYatoWmMXCs, POPMUPYIOTCH HaBbIKA AeAYKTUBHbIX
paccy>keHuin,  paboTbl C  CUMBO/IbHbIMW  (pOpMamu,  MpeLcTaB/eHs
3aKOHOMEPHOCTE W 3aBUCUMOCTE B BWUAE PaBEHCTB M HepaBeHCTB. Anretpa
npegnaraeT 3PQeKTUBHbIE WHCTPYMEHTbl AN  PELIeHUs MNPaKTUYECKUX U
eCTECTBEHHO-Hay4HbIX 3afad, HarnsAaHo AEMOHCTPUPYET CBOM BO3MOXHOCTM Kak
A3blKa HayKMW.

Copaep)KaTeNlbHO-MeToAMYEeCKass NMHUA  «DYHKLUMM U TPadiMKu»  TECHO
repensieTaeTcs ¢ APYrMMy NIMHUAMK Y4eBHOro Kypca, MOCKO/SbKY B KakKOM-TO
CMbIC/e 33T NOCNef0BaTe/IbHOCTb U3YUeHUs MaTepuana. 3yyeHne CTeneHHOM,
rokasaresibHOW, NIorapuMMmUyeckon N TPUroHOMETPUYECKUX (PYHKLMIA, UX CBONCTB
N rpatMKoB, MCNONb30BaHNE (PYHKUMIA ANA PeLleHns 3adady n3 Apyrux yyebHbix
NpeaMeToB M peasibHOM XKM3HM TECHO CBA3aHO KaK C MaTeMaTU4ecKUM aHa/IM30M,
TaK M C pelleHneM ypaBHEHWA W HepaBeHCTB. lMpu 3TOM 60/bLIOE BHUMaHWE
yaenseTca opMMpoBaHNIO YMEHMS BblpaXaTb (hOpMynamu 3aBUCUMOCTU MeXay
pasIMyHbIMK  BENNYMHAMKN, WCCNEA0BaTb MOMYYEHHbIE (YHKUUW, CTPOUTb WX
rpacdmkn. Matepuan aToil cofiep)KaTeNlbHOM IMHUW HaLeNeH Ha pa3BUTUE YMEHWIA
M HaBbIKOB, MO3BOMIAIOLMX BbIpaXKaTb 3aBUCUMOCTM MeXay BeMyMHamy B
pasNNYHOM (hopme: aHaIMTMUYECKON, rpanyeckoii 1 CNoBeCHOW. Ero mayuveHme
CMOCOGCTBYET Pa3BUTUIO  aNlfOPUTMMYECKOrO  MbILIMEHMS,, CMOCOGHOCTM K
06006LLEHNIO N KOHKPETM3aLMK, UCMONb30BAHUID aHa/Ior .

CopepxaTenbHas NMHUS «Havyana maTemMaTMYecKoro aHaimsa» M03BONSET
CYLLECTBEHHO pacLUMPUTb KPYr Kak MaTeMaTUYecKux, Tak U MpuKNagHbIX 3adad,
AOCTYMHbIX 00y4aroLMMCS, TaK KaK Yy HUX MOSIBNSETCA BO3MOXHOCTb CTPOUTH
rpaukn  CNOXHbIX (YHKUWUIA, ONPeaensTb UX Haubo/blMe N HaMMEHbLUME
3HaYeHUs, BbIYUCNATL Nnowaan duryp n o6bEMbI Ten, HaxoAuTb CKOPOCTU U
YCKOPEHUs npoueccoB. [laHHas cogepxxaTefibHas JIMHUA OTKPbIBaeT HOBblE
BO3MOXHOCTW MOCTPOEHMSI MaTeMaTMYeCKMX MOJeNeil peabHbIX CUTYaLuiA,
MO3BONSET HaXOAWTb Hau/yyllee pelieHne B MNPUKNaAHbIX, B TOM 4ucne
COLManbHO-3KOHOMMYECKIMX, 3afadax. 3HaKOMCTBO C OCHOBaMW MaTeMaTUUECKOro
aHa/sM3a CrnocobCTBYeT pa3BUTUIO abCTPaKTHOro, (opMasibHO-N0rMYECKOro U
KPeaTMBHOIO MbILLIEHUS, (HOPMUPOBAHMIO YMEHWIA pacrno3HaBaTb MPOSB/EHNS
3aKOHOB MaTemMaTUKW B Hayke, TeXHUKEe U UCKyccTBe. ObydatoLimecs y3HarT 0



BblAAIOLLMXCA pe3ynbTaTax, MOMYYeHHbIX B XOAe pPasBUTUS MaTemMaTuMKh Kak
HayKu, 1 06 Nx aBTopax.

CopfepxxatefibHo-meToauyeckas MMHUSA «MHOXEeCTBa U NIOrMKa» BK/KOYaeT B
cebsi 3MeMEHTbl TeopuMM MHOXECTB U MaTemaTU4eckor JIOTUKW. TeopeTuKo-
MHO>XECTBEHHbIE MPeACcTaBNeHNs MPOHU3LIBAKOT BECb KYPC LUKO/IbHOW MaTeMaTUKK
N npegnaraloT Hambonee YHVBEPCA/bHbLIN A3bIK, 00bLEAMHANOWNIA BCe pasfesbl
mMaTteMaTUKN M e& TMPUIOXKEHNA, OHM CBA3bIBAIOT pasHble MaTeMaTU4YecKume
OUCUMINUHBL U UX MPUIOXEHUS B eAauHoe Uenoe. [103ToMy BaXHO faTb
BO3MOXHOCTb  0by4arolleMycs MOHMMaTb TEOPETUKO-MHOXECTBEHHBIN  SA3bIK
COBPEMEHHOI MaTemMaTUKN U UCMO0/b30BaTh €ro A/ BbipaXKeHUs CBOUX MbIC/IEN.
[pyrum BaXKHbIM MPU3HAKOM MaTeMaTUKM KaK HayKu CcnefyeT MpusHatb
CBOWCTBEHHYIO €l CTPOrocTb 0OOCHOBaHWA W CriefoBaHWe OrnpefenéHHbIM
NpaBMnaM  MOCTPOEHMS  [OKa3aTe/IbCTB.  3HAaKOMCTBO C  3/leMeHTamu
MaTemaTu4eckor JIOTMKN CMNOCOOCTBYET PasBUTUIO  JIOFMYECKOT0  MbILU/IEHNS
06yyatoLLmMXcs, MO3BO/IAET UM CTPOUTb CBOWN PacCyXXAeHMsI Ha OCHOBE NIOrMYeCKnX
npasusi, POPMUPYET HaBbIKM KPUTUHECKOTO MbILLSIEHNS.

B yuyebHOM Kypce «Anrebpa W Hayasa MaTemMaTUYecKoro aHaimsa»
MPUCYTCTBYKOT OCHOBbI MaTemaTU4eckoro MOZeNMPOBaHWs, KOTOpble MpW3BaHbl
Cnoco6cTBOBaTb  (HOPMUPOBAHMIO HABbLIKOB MOCTPOEHUS MoOAeNel  peasibHbIX
CUTyauun, WccnefoBaHUs 3TUX MOfeNeil C MOMOLLbK annapara anrebpbl U
MaTeMaTUYecKoro aHaamsa, WHTeprpeTaumMu MoMyYeHHbIX pe3ynbTatoB. Takue
3a/laH1s BNNeTeHbl B KXKAbIA 13 pa3fenioB NporpaMmMbl, NOCKO/bKY BECb MaTepuan
y4ebHOro Kypca LUMPOKO WCMOMb3YeTCA A5 pelleHns NpuknagHbiX 3agad. Mpu
peleHnn  peasibHbIX — MPaKTMYECKMX  3adad  obydvarowmecs  pa3BumBatoT
HabnaaTeNbHOCTb, YMEHMEe HaxoAWUTb 3aKOHOMEPHOCTW, abCcTparnmpoBaTtbes,
MCMoNMb30BaTb  aHasoruMo, 0606WaTb M KOHKPETU3MpoBaTb  Npobremy.
[eATeNbHOCTb N0 (POPMMPOBAHMIO HABbLIKOB pelleHus MNpUKIagHbIX  3agad
OpraHu3yeTcs B Npouecce n3yyeHuns Bcex TeM yuebHOro Kypca «Anrebpa n Hadana
MaTeMaTUYecKoro aHaim3a.

Ha wn3yyeHme y4yebHOro Kypca «Anrebpa W Havana MaremaTuyeckoro
aHafm3a» otBogmuTca 136 yaca B 10 knacce — 68 yacos (2 yaca B Hefento), B 11
Knacce — 68 yacoB (2 yaca B Heflento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucjaa ¥ BLIYUCJTIEHUA

PaunoHasibHble yncna. OObIKHOBEHHble W [ecATUYHble APO6W, MPOLEHTHI,
GeCKOHeYHble nepuogmyeckne Apobu. NpuMeHeHne Apobeit U NPOLEHTOB ANA
peLleHmnst NPUKNaAHbIX 3aay U3 pasfInyHbIX 0TPaC/Ien 3HaHWI N peasibHOM XIU3HMW.

[ecTBuTeNbHbIE  uMCna. PauMoHanbHble W MppauMoHa/ibHble  4ucna.
ApumeTnyeckne  onepaumm € AeWUCTBUTENlbHbIMKM - ynucnamu.  Mogyib
[eCTBUTE/IBHOIO YKCMa U ero CBOMCTBA. [puOIMKEHHbIE BbIYMCIEHNS, NpaBunia
OKPYT/NIeHWs, MPUKNAKA 1 OLLEHKa pe3y/bTaTta BblYMC/IEHNUIA,

CTeneHb C UenbiM nokasateneM. buHOM HbloToHa.  Vicnonb3oBaHue
noaxoasLuei hopMbl 3annucK AeACTBUTENbHBIX YMCEN A8 PELLUEHNS NPaKTUYECKMX
3afa4y 1 NpeLcTaB/eHNs JaHHbIX.

ApPUPMETNYECKNIA KOPEHb HaTYPasIbHOW CTEMEHM U €ro CBOCTBA.

CTeneHb C payMoHa/ibHbIM TOKasaTesleM W e€ CBOWCTBA, CTeMeHb C
[eNCTBUTENIbHBbIM NMOKa3aTe/neM.

Norapugm umcna. CeoiictBa norapumMa. [ecaTnyHble M HaTypasibHble
norapumbl.

CUWHYC, KOCMHYC, TaHreHC, KOTAHIeHC 4MC/I0BOro aprymeHTta. ApPKCUHYC,
apKKOCWHYC N apKTaHIreHC YMC/IOBOMO apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXAECTBEHHble MNpeobpa3oBaHUsl. YpaBHEHWE, KOPEHb
ypaBHeHMsi. PaBHOCW/IbHbIE YPaBHEHUS W YpaBHEeHUSA-CNeACTBUA. HepaBeHCTBO,
peLLeHne HepaBeHCTBa.

OCHOBHblE MeTO/bl PeLleHNs LenbiX 1 Ap0BHO-paUMOHaIbHbIX YPaBHEHWUIA U
HepaBeHCTB. MHOrouneHbl OT OAHOW MepemMeHHOW. [leneHWe MHOro4sieHa Ha
MHOroyneH ¢ octatkoM. Teopema be3y. MHoOrouneHsl C  LeAbIMK
KoathuumeHTammn. Teopema BueTa.

Mpeobpa3oBaHMsA YNCNOBbLIX BbIPaXKEHWIA, COAePXKaLLMX CTENEHN U KOPHW.

ppaymnoHanbHble ypaBHeHus. OCHOBHble MeTOo/bl peLleHuns
nppaLmoHanbHbIX YpaBHEHUIA.

MokasatesibHble ypaBHeHWs. OCHOBHblE METO/bl PeLleHus MoKasaTesbHbIX

YPaBHEHMWIA.

Mpeobpa3oBaHme BbIPXKEHWIA, CoAepXXaLlyx Norapugmbl.

Norapugpmnyeckme YpaBHEHMS. OCHOBHble MeTOo/pbl peLLeHns
norapuMMYecKnX ypaBHEHNIA.

OCHOBHbIE TPUrOHOMETPUYECKME (hopmybl. MpeobpasosaHue

TPUTOHOMETPUYECKUX BbIPAXKEHWIA. PeLlieHre TPMrOHOMETPUYECKNX YPaBHEHWIA.



PeLleHVe CUCTEM JIMHENHbIX YypaBHEHWA. Martpuua CUCTEMbl JIMHENHBIX
ypaBHeHWA. OnpefennTens MaTpulbl 2X2, ero reoMeTPUYeCKUiA CMbICT U
CBOWCTBA, BbIYUC/IEHNE €ro 3HaYeHUs, NPUMEHeHVEe ONpeaennTens ANd peLleHns
CUCTEMbI JIMHENHBbIX YpaBHEHW. PelleHMe MpUKNagHbIX 3afad4 C MOMOLLbIO
CUCTEMbI JIMHENHbIX YypaBHeHWW. lccnegoBaHWe MOCTPOEHHOW Mogenn ¢
MOMOLLbHO MaTpUL, U OnpeaenuTeneil.

[MocTpoeHMe maTeMaTU4YecKUX MOJenel peabHOM CUTyauuu C MOMOLLbHO
YpaBHEHMIN N HepaBeHCTB. lpYMeHeHWe YpPaBHEHWA N HEPaBEHCTB K PELUEHUIO
mMaTemaTuMyeckuMX 3agay W 3afad M3 pas/inyHbiX 00/11acTeld Hayku W peasibHOWA
XU3HN.

DyHKIUHN U TPAPUKH

®PYHKUMA, Crnocobbl 3agaHud (YHKUUKW. B3aumHO o06paTHble (YHKUUN.
Komnosnums QyHKUnin. papuk yHKUUW. NeMeHTapHble Mpeobpa3oBaHms
rpaKoB (hyYHKLMINA.

O6nacTb ornpefeneHnst U MHOXEeCTBO 3HauYeHWUA (yHKUMKU. Hynm dyHKumm,
MpoMeXyTKN 3HAKONOCTOAHCTBA. YETHbIE M HEYETHbIE PYHKUNMK. [epnoamnyeckme
(yHKUMW. TIPOMEXYTKM MOHOTOHHOCTU (PYHKUMKW. MakcMMyMbl U MUHUMYMbI
(hyHKUUK. Hanborsbluee M HaMMeHbLLIEE 3HAYEHNS PYHKLMW Ha NPOMEXYTKE.

JlnHeiHas, KBafpaTnyHas M LAPOOGHO-NIMHENHad (QYHKUUW. SnemMeHTapHoe
nccnefoBaHve N MOCTPOEHUE UX TPaUKOB.

CteneHHass PYyHKLMS C HATYpasibHbIM U LiefibiM NMokKasatenem. E& cBoicTea u
rpadmk. CBoiCTBa M rpatiMKk KOPHA N-OM CTeMeHM KakK (YHKUUK 06paTHOM
CTEMEHW C HaTypa/IbHbIM MOKa3aTes1eM.

MokasaTenbHast U norapumMmyeckas QyHKUMK, UX CBOWCTBA U rpaduKu.
Vcnonb3oBaHme rpaimkoB PYHKLMWIA 415 peLLeHNs YpaBHEHWIA.

TpUroHOMETPMYECKass OKPY)XXHOCTb, OrnpefesieHne  TPUroOHOMETPUYECKNX
(OYHKLMIA YACNOBOIO aprymeHTa.

PYHKUNOHA/IbHbIE  3aBUCMMOCTM B peasibHbIX MpoLeccax W SABEHUSX.
["patnkm peasnbHbIX 3aBUCUMOCTENA.

Hauyaja MareMaTH4eckoro aHajimn3a

MocnepoBaTelbHOCTK, CMNOCOObLI  3afaHna nocnefoBaTeNbHOCTen. MeTtof
MaTemMaTn4eckom NHOYKUWN. MOHOTOHHbIE 7 OrpaHUYeHHble
nocnefoBaTe/lbHOCTU. MICTOpUA BO3HMKHOBEHUS MaTeMaTMyeCcKOro aHams3a Kak
aHa/IM3a 6eCKOHEYHO MasibIX.

ApupmeTryeckas 1 reomeTpuyeckas nporpeccun. beckoHeyHo ybbiBatoLLas
reomeTpuyeckas nporpeccusd. Cymma 6eCKOHeYHO YOblBatoLLEeA reOMeTPUYECKON
nporpeccun. JIMHeHbIA N 3KCNOHEeHLMaTbHbIN POCT. Yuncio e. dopmyna CNoXHbIX
MPoLeHTOB. VIcrnonb3oBaHMe Mporpeccun A7 pPelleHnss  peasibHbIX  3adad
MPUKNaQHOro XapakTrepa.



HenpepbiBHble (YHKLUMM W KX CBOWCTBA. TOYKM pa3pbiBa. ACMMMTOTHI
rpakoB (yHKUuMin. CBoucTBa (DYHKUWMIA HerpepbiBHbIX Ha OTpeske. MeToa
WHTEPBA/IOB [N PeLleHNs HepaBeHCTB. [MpUMeHeHMe CBOWCTB HEMPEPbIBHbIX
(YHKUMIA 4N15 peLLeHns 3aau.

MepBas 1 BTOpas NPon3BOAHbIE yHKUUN. OnpeaeneHne, reOMeTpuYecKunii u
(hM3MYeCKMIA CMbICT NPON3BOAHON. Y paBHEHMEe KacaTe/lbHOM K rpadimky yHKLNN.

[Mpon3BOAHblE  3neMeHTapHbIX  (yHKUMiA.  Tlpon3BofHass  CyMMbl,
MPON3BeAEHNSA, YaCTHOr0 M KOMNO3ULUN (DYHKLMIA.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, OnepaumMn Haf MHOXeCTBaMW W WX CBOWMCTBa. [marpaMmbl
diinepa—BeHHa. [pYMeHeHWe TeopPeTMKO-MHOXECTBEHHOro annapara A/
OMuncaHNA peasibHbIX MPOLECCOB W ABMIEHWIA, NMPU PelleHnn 3agady U3 Apyrux
y4ebHbIX NPeaMeTOB.

OnpefeneHue, TeopeMa, CBOWCTBO MaTeMaTW4eCcKoro 06bekTa, CreAcTBue,
[,0Ka3aTefNIbCTBO, PaBHOCU/IbHbIE YPaBHEHWS.

11 KITACC

Yucjaa ¥ BLIYUCJTIEHUSA

HaTypanbHble 1 uenble yncna. MNMpumeHeHe NPU3HAKOB Ae/TMMOCTU LieMbIX
ymcen, HambonbluMin obwwin aenutens (ganee — HOZL) v HaMMeHbllee o6Llee
KpaTHoe (ganee — HOK), octaTkoB Nno mMoAaynto, anroputma EBknnga ansa peLleHus
3ajay B LeNIbIX Yncnax.

KomnnekcHble uncna. Anrebpanmyeckas M TPUroHOMeTpUYecKas (HopMmbl
3anncyM KOMMIEKCHOro yucnia. ApugmeTnyeckme onepaumm ¢ KOMMIEKCHbIMA
ymcnamu. N3o06paxkeHre KOMMIEKCHbIX YMCeN Ha KOOPAMHATHOM MIOCKOCTW.
dopmyna Myaspa. KopHM n-0ii CTENEHM M3 KOMMIEKCHOrO yncna. MNpumeHeHne
KOMMN/IEKCHBIX YnCeN AN peLeHnst PU3NYecKmnx 1 reoMeTprMyeckmx 3agau.

YpaBHeHMs U HEPABEHCTBA

Cuctema W COBOKYMHOCTb YpPaBHEHWA W HepaBeHCTB. PaBHOCW/bHbIE
CUCTEMbI U CUCTEMBbI-CNEACTBUSA. PaBHOCU/IbHbIE HEPaBEHCTBA.

OT60p  KOpHeid  TPUFOHOMETPUYECKMX  YPaBHEHWA  C  MOMOLLBHO
TPUTOHOMETPUYECKOIN OKPY>KHOCTW. PelLieHe TPUroHOMETPUYECKMX HEPABEHCTB.

OCHOBHble  METOAbl  pelleHNs MoKaszaTe/lbHbIX U NorapuMUyeckmx
HEepaBEeHCTB.

OCHOBHble METO/bl PELLEHMNS MppaLMOHa/IbHbIX HEPABEHCTB.

OCHOBHble METOAbl PELLUEHNS CUCTEM W COBOKYMHOCTEN pauMOHaNbHbIX,
MppaLmoHanbHbIX, MOKa3aTe/bHbIX U N0rapuiMNUYECKNX YPaBHEHWIA.

YpaBHEHUS, HepaBeHCTBA U CUCTEMbI C NapameTpamu.



[MpUMeHeHNe  ypaBHEHWA, CUCTEM W HEPaBEHCTB K  PeLUeHuto
MaTeMaTMyecKmMx 3agady WM 3agady M3 pasiMyHbIX 00/1aCTe HayKM W peasibHOW
YKN3HW, MHTepPNpeTaLms nosly4eHHbIX pe3y/bTaTos.

DOyHKUMH U TPaPUKH

pamK KoMnosvummn GyHKUMA. eomeTpuyeckue o06pasbl YpaBHEHUIA U
HepaBeHCTB Ha KOOPAMHATHOM M/IOCKOCTW.

TpuroHomeTpryeckmne MYHKLUUN, NX CBOMCTBA U FpadinKu.

["padmyeckne MeTofbl peLleHMst ypaBHEHWA W HepaBeHCTB. [paduyeckue
MeTO/bl peLleHns 3a4ady ¢ napameTpamu.

icnonb3oBaHWe rpaukoB QYHKUWMA ANS  MCCnefoBaHMS MPOLECCOB U
3aBMCMMOCTEN, KOTOPble BO3HMKAKOT MPU PelleHnn 3agady u3 apyrux y4vebHbIX
NPeAMETOB 1 peasibHOM XN3HW.

Havajna mareMaTH4ecKoOro aHaju3a

MpyvMeHeHWe NPOM3BOAHOM K MUCCNef0BaHUIO YHKLUMIA HA MOHOTOHHOCTb U
3KCTpeMyMbl.  HaxoxfeHne  HavMbOMbLIEro W HaMMEHbLUEro  3HayeHuM
HenpepbIBHOWM (DYHKLUMW Ha OTPE3Ke.

[MpUMeHeHNe NPOM3BOLHOW [ANS HaXOXAEHMS Hauyyllero pelleHns B
NPUKNagHbIX 3afadax, A9 OrpefesieHnss CKOPOCTU U YCKOpeHus npouecca,
3aflaHHOro (POPMY/OI UMK FPatMKoM.

lMepBoobOpa3Has, OCHOBHOE CBOWCTBO MepBoobpa3HbiX. [lepBoo6pasHble
aneMeHTapHbIX MYHKUWIA. TpaBrna HaxoXxaeHNs nepBoobpasHbIX.

WNHTerpan. CeoMeTpUYECKUi CMbICN NHTerpana. BbluncneHue
onpefenéHHoro nHTerpana no opmyne HotoToHa-S1einbHuULa.

MpYMeHeHWe WHTerpasa 418 HaxoXAeHus nnowagend Mnnockux quryp u
06bEMOB reOMeTPUYECKUNX Ter.

Mpumepbl pelleHUA  anddepeHUManbHbIX  YpaBHEHWA.  MartemaTuyeckoe
MOAENNPOBaHNe peasibHbIX MPOLECCOB C  MOMOLLBI0  AnddhepeHumnasIbHbIX
YPaBHEHWIA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

ChOpMMPOBAHHOCTb PaXXAaHCKOW NO3nLMM 00YYatOLLLErOCA Kak aKTUBHOIO U
OTBETCTBEHHOIN0  4/leHa  poccuiickoro  obulectea,  MpefCTaBleHME 0
MaTemaTM4eckmx OCHOBaX (DYHKLUMOHMPOBAHUSA Pas/IMUHbIX CTPYKTYP, SBEHWUNA,
npouefyp rpaxgaHcKoro obulectsa (BblOOPbI, ONPOCbI W APYroe), YMmeHwue
B3aMMOJENCTBOBaTb C COLMA/IbHbIMW WMHCTUTYTaMW B COOTBETCTBMM C  UX
(YHKUMAMU N HA3HAYEHWEM;

2) MATPHOTHYECCKOI'0 BOCIIMTAHUA:

COPMMPOBAHHOCTb POCCUIACKOW FPaXKAaHCKOM MAEHTUUYHOCTU, YBAXKEHMS K
MPOLUIOMY N HACTOSALEMY POCCUACKOW MaTeMaTuKuW, LleHHOCTHOE OTHOLLEHME K
AOCTUDKEHUSIM POCCUMCKMX MaTeMaTUKOB N POCCUIACKOIN MaTeMaTUYECKOW LLIKOSbI,
NCMOMb30BaHNe 3TUX [OCTMXKEHWA B [PYruMX Haykax, TeXHOMorusx, cgepax
39KOHOMVKM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHWe AYXOBHbIX LeHHOCTEN POCCUICKONo Hapoga, ChopMUPOBaAHHOCTb
HPaBCTBEHHOIO CO3HaHWA, 3TUYECKOro MOBeAEHUS, CBSA3aHHOIO C MPaKTUYeCKUM
MPUMEHEHNEM [OOCTVDKEHUA HayKMU W [eaTeNlbHOCTbH  Y4YEHOro, O0CO3HaHue
NINYHOTO BK/1aZa B MOCTPOEHME YCTONYMBOIO OyaAyLLero;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

3CTETMYECKOEe OTHOLUEHVWE K MUpPY, BK/KOYas 3CTETUKY MaTemaTUyecKmx
3aKOHOMEPHOCTEN, 0OBEKTOB, 3afad, PeLleHUiA, pacCy>XXAeHuiA, BOCNPUMMYNBOCTb
K MaTteMaTU4YecKUM acnekTam pas/inyHbIX BUAOB UCKYCCTBA,;

5) pu3u4YecKoro BOCIUTAHMS:

CPOPMMPOBAHHOCTb  YMEHUS MPUMEHATb  MaTeMaTW4yecKue 3HaHuS B
NHTepecax 3[0poBOro 1 6e30nacHOro 06pasa >XM3Hu, OTBETCTBEHHOE OTHOLLIEHUE K
CBOEMY 3[10pOBbHO (340POBOE NMUTaHWe, COanaHCMPOBAHHBIN PEXUM 3aHATUIA U
OTAbIXa, pPerynsapHas (msmyeckas akTMBHOCTb), (PU3NYECKOe COBEPLUEHCTBOBaHME
PV 3aHATUAX CNOPTUBHO-030POBUTENbHON AeATENIbHOCTLIO;

6) TPy10BOr0 BOCIIUTAHMS:

FrOTOBHOCTb K TPydy, OCO3HaHWe LEHHOCTU TPYAONHOus, WHTepec K
pasMnMYHbIM - chepam  NPOQEeCCUOHaNbHON  AeATeNbHOCTW,  CBS3aHHbIM  C
MaTeMaTUKOM N eé NPUIOXKEHUAMU, YMEHMEe COBepLUaTb OCO3HaHHbLIN BbIGOP
Oyaywien npodgeccum U peanv3oBbiBaTb COOCTBEHHbLIE XXM3HEHHbIE M/iaHbl,



FOTOBHOCTb n CMOCOBGHOCTb K MaTeMaTU4eCKOMY O6paBOBaHI/I}O n
CaMO00pa30BaHNIO Ha MPOTSHKEHMU BCE JKM3HW, TOTOBHOCTb K aKTUBHOMY
Y4aCTUIO B PELLEHNN MPAKTUYECKNX 3ada4y MaTeMaTUYeCKomn HarnpaBAeHHOCTN,

7) 3K0JIOrH4eCKOro BOCIUTAHUS

CPOPMMPOBAHHOCTb  3KO/IOFMYECKOW  KyNbTypbl, MOHWMaHWE  BAMSIHUSA
COLManbHO-3KOHOMMYECKNX MPOLIECCOB Ha COCTOSHME MPUPOAHOW M COLManbHON
cpe/ibl, 0CO3HaHWe rn106abHOr0 XapakTepa 3KOM0rMYeCcKnX NpodeM, OpueHTaLs
Ha MNPUMEHEHNE MaTeMaTUYECKUNX 3HaHWN ANna  peweHna  3afady B obnactu
OKpY>KatoLlel cpeAbl, MiaHMpoBaHME MOCTYMKOB U OLIEHKM WX BO3MOXHbIX
MocneACcTBUIA NS OKPY>XKatoLLEN cpefbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

ChopMUPOBAHHOCTb  MUPOBO33PEHNSI, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pa3BUTMS  HayKM U OOLLUECTBEHHOW  MNPaKTUKK,  MOHMMaHue
MaTEMaTMYECKO HayKu KaK cepbl 4Yen0BeYEcKol [AesTeNbHOCTM, 3TarnoB eé
pasBnutna ”n 3HAYNMOCTU AN4 pPa3BuUTUAa UnBUIn3aunin, OBlaeHNE A3bIKOM
MaTeMaTUKM U MaTeMaTUyecKomn KyﬂbTyDOVI KaK CpeacTBOM MO3HaHUA MUPa,
FOTOBHOCTb OCYLLUECTB/ATb MPOEKTHYD W WCCNEeA0BaTENbCKY [eATeNbHOCTb
NHAMBMAYANLHO U B Fpynne.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornyeckue aeiicTBUSA:

BbISIBNIATb W XapaKTepu3oBaTb CYLUECTBEHHble MPU3HAKM MaTemaTuyecKmx
OOBEKTOB,  MOHATWIA, OTHOLUEHWIA  MeXay MOHATUAMK,  POPMYIMPOBaTb
onpeseneHns NOHATUM, YCTaHaB/IMBATb CYLLECTBEHHbIN NPU3HaK Kraccugukauuu,
OCHOBaHWA A/ 0600LLeHNs 1 CPaBHEHUS, KpUTepUn NPOBOAMMOIO aHa/In3a;

BOCNPUHMMATb,  (JOPMYy/MpoBaTb U MNPeobpasoBbiBaTh  CYXKAEHUS:
YTBEPAUTE/bHbIE N OTPULIATESIbHbIE, EAVHUYHbIE, YACTHbIE U O6LLMe, YCIIOBHbIE;

BbIIBNIATb MaTeMaTUYeCcKne 3aKOHOMEPHOCTU, B3aMMOCBSA3N U MPOTUBOPEYUNS
B (pakTax, AaHHbIX, HAGMOLEHUAX U YTBEPXKAEHUAX, Mpefnaratb KpUTepuun Ans
BbISIB/IEHNS 3aKOHOMEPHOCTE 1 MPOTUBOPEYUNI;

[enatb BbIBOAbl C WCMO/Ib30BaHWEM 3aKOHOB JIOTUKW, [OeAYKTUBHBLIX W
NHAYKTUBHBLIX YMO3aK/THOUEHWIA, YMO3aK/IKOUEHWI M0 aHa/Iornu;

MPOBOAWTL CAMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTEMATUYECKUX YTBEPXKAEHNI
(NpsiMble 1 OT NPOTMBHOIO), BbICTPaVBaThL aprymeHTauUmMIo, NPUBOANTL NPUMEPDI U
KOHTpNpumepbl, 060CHOBbLIBaTb COOCTBEHHbIE CY)XXAEHWNA 1 BbIBOAbI;

BblOMpaTb Crnocob pelleHns Yy4yeGHOW 3agayun  (CpaBHMBATb HECKO/bKO
BapuvaHTOB  pelleHUs,  BbIOMpaTb  Hambonee  MOAXOAAWMA € YYETOM
CaMOCTOATE/IbHO BbIfE/IEHHbIX KPUTEepUeB).



ba3oBble nccienoBare/bCKue 1eiiCTBUSA:

MCMO/b30BaTb BOMPOCbl KaK WCC/eA0BaTe/lbCKNM UHCTPYMEHT MO3HAaHMS,
(hopmynupoBaTb  BOMPOCLI,  (UMKCUpYIOLLME  MPOTMBOpPeYne,  Mpobemy,
yCTaHaB/MBaTb WUCKOMOe M [aHHOe, popMMpoBaTh rMNoTe3y, aprymeHTMpOBaTb
CBOHO MO3ULNIO, MHEHWE;

MPOBOAWTL CaMOCTOATE/IbHO CM/IaHMPOBAHHbIA 3KCMEPUMEHT, UCC/ef0BaHNe
MO YCTaHOB/IEHNIO OCOOEHHOCTEN MaTeMaTUYeCKOro 00beKTa, ABeHUs, NpoLiecca,
BbISIB/IEHUIO 3aBMCMMOCTEN MeXay 06beKTaMu, ABNeHUsMI, NpoLeccami;

CaMOCTOATE/IbHO (POPMYNNMPOBaTb 0600LLEHNA U BbIBOAbI MO pe3y/bTaram
MPOBEAEHHOrO  HabMOLeHNs,  WUCCMefoBaHMs,  OLEHMBaTb  AOCTOBEPHOCTb
MOSlyYeHHbIX Pe3ynbTaToB, BbIBOLOB 1 0000LLEHWIA;

MPOrHO3MpOBaTb BO3MOXHOE pas3BUTME MpoLecca, a Takke BblABUraTb
MPesnosIOXKEHNA O ero PasBUTUM B HOBbIX YC/IOBUSAX.

Pabora c nnopmanueii:

BbISBNATL AeUUMTLI UHOPMaLMK, AaHHbIX, HEOOXOAMMBIX AN OTBeTa Ha
BOMPOC W1 AN peLleHns 3afaun;

BbIGMpaTb MH(OPMALMIO U3 UCTOUYHMKOB Pas3/IMYHbIX TUMOB, aHa/IM3MPOBATb,
CUCTEMATU3NPOBATL M MHTEPNPETUPOBaTh MHMOPMALMIO Pa3INYHbLIX BULOB U
(hopM NpeacTaBeHs;

CTPYKTYpMpOBaTb WH(OpMaLMIO, NPeACTaBNAaTb €€ B pas/MyHbIX opmax,
WNNOCTPUPOBATh rpaginyecku;

OLeHMBaTb HafEéXHOCTb MHopMaLum no CaMOCTOSTe/IbHO
chopmMyNMpPOBaHHbLIM KPUTEPUAM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCMPUHMMATb 1 (DOPMYNNPOBATh CYXKAEHNS B COOTBETCTBUM C YCIOBUAMU U
uenammn O6LLI,€HI/IF|, AACHO, TOYHO, IpPpaMOTHO BblPpaKadTb CBOKO TOYKY 3PEHNA B
YCTHbIX N MUCbMEHHbLIX TEKCTaX, AaBaTb MOACHEHUA MO XOA4Y PeLleHnA 3ajadyu,
KOMMEHTUNPOBATb HOﬂyHEHHbIM pesynbTart,

B X0Ofe 00CY)XAeHMs 3afaBaTb BOMPOCHI MO CYLIECTBY 0OCYXK/JaeMOi TeMbl,
NpPo6/embl, peLlaeMoil 3aaun, BbICKA3blBaTb WAEW, HaLENeHHble Ha MOWCK
peweHnsd, ConocTaB/iATb CBOU CYXAEHUA C CYXAEHUAMU [Opyrmnx yYy4aCTHUKOB
amanora, 06HapyXXuBaTb pasnMyve U CXOACTBO MO3ULMIA, B KOPPEKTHON hopme
(hopmMynMpoBaThb pa3HOracus, CBOM BO3PaKEHNS;

NpeAcTaBNATb Pe3ynbTaTbl PELUEHMs 3a4aum, SKCNepUMeEHTa, UccneaoBaHus,
MPOEeKTa, CaMOCTOATENIbHO Bbl6GUpaTh (hopMaT BbICTYMNEHUA C YYETOM 3adad
Npe3eHTauum 1 0CO6EHHOCTEN ayanTOpUN.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBNATb M/1aH, aITOPUTM PeLleHns 3a4a4n, BblIbupaTb Crocob peLleHus C
YUYETOM MMEIOLLMXCS PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaThb
N KOPPEKTMPOBATb BapMaHTbl PELLEHWNIA C YYETOM HOBOW MH(OpMaLMK,

CaMOKOHTPOJIb, 3MOHHOHaJIbeIﬁ HHTCJJICKT:

BfafeTb  HaBblKamMy  MO3HaBaTe/IbHOM  pediieKcMM  Kak  0CO3HaHUA
COBEpPLUAEMbIX LENCTBUA M MbICIUTENbHBIX MPOLECCOB, UX Pe3y/bTaToB, B/AAETb
crocobamn CcamornpoBePKKN, CaMOKOHTPONA Mpouecca M pesy/bTaTa peLleHus
MaTeMaTMYeCcKon 3aaun;

npeasuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTH MPU PeLLeHnn 3agadn,
BHOCUTb KOPPEKTUBbLI B eATE/IbHOCTb Ha OCHOBE HOBbIX 0OCTOATENILCTB, AAHHbIX,
HaleHHbIX OLNOOK, BbIABMIEHHbIX TPYAHOCTEN;

OL,eHMBaTb COOTBETCTBUE pe3y/ibTaTa Liesin U YCN0BUAM, 0ObACHATb MPUYUHDI
AOCTVKEHUS UM HEeAOCTVKEHUS pe3yibTaToB [AeaTeNbHOCTH, HaXO4UTb OLIMOKY,
[aBaTb OLLEHKY NMPUOBPETEHHOMY OMbITY.

CoBMecTHASI 1€ATEJIbHOCTD:

MOHMMATb M UCMOMb30BaTb MPEnMyLLEeCTBA KOMaHAHON M UHAVBUAYA/IbHOM
paboTbl NpU  peleHun y4yebHbIX 3afa4y, MNPUHMMATb Lelb COBMECTHOM
[eATeNIbHOCTW, MIaHUPOBaTb OpPraHM3auMi0 COBMECTHOM paboTbl, pacnpeaenstb
BUAbl paboT, [oroBapuBaTtbCs, 06CYXAaTb MNpouecc U pesynbTar paboThl,
0606LWaTh MHEHWSA HECKO/bKUX NOAEN;

y4yacTBOBaTb B rpynnoBbIX opmax paboTbl (06CY>KAEHWS, 0OMEH MHEHWUMN,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4YacTb paboTbl MU
KOOPAMHUPOBaTL CBOM JEWCTBUA C APYrMMU 4YfieHaMu KOMaHfAbl, OLEHMBaTb
KayeCTBO CBOEro BK/aga B 06LMIA NPOAYKT MO KPUTEPUAM, CHOPMYTMPOBAHHBLIM
y4yacCTHUKaMu B3aMMOLENCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K KoHUy o06yyeHuns B 10 kuacce 0Oy4arOLMACA MONY4MT chneaytouime
NpeAMeTHblE pe3ynbTaTbl MO OTAENbHbIM TeMaM pabouyeit NporpaMmMbl Y4e6HOro
Kypca «Anrebpa 1 Hayasia MaTeMaTUYecKoro aHamsax:

Yuciia v BBIYMCJIEHUSA:

CBOGOAHO OrnepupoBaTb MOHATUAMU: pPaLMOHa/IbHOE 4YMCI0, GECKOHeYHas
nepuognyeckas Apobb, MPOUEHTbl, MppPauMOHa/IbHOE  YMCNO, MHOXECTBa
pauMoHaIbHbIX U AEACTBUTENbHBIX YNCEN, MOAY b AENCTBUTENIbHOIO YNCNA;

NPUMeHATb Apo6M W NPOLEHTbl ANA PeLUeHMss NPUKNadHbIX 3agavy w3
Pa3NYHbIX OTPacnen 3HaHUA U peasibHOM XXN3HW;

MPUMEHATb MPUBNVKEHHbIE BbIYUCIEHWNA, NMPaBUIa OKPYTIeHNA, MPUKUAKY U
OL|eHKY pe3y/nbTaTa BblYNC/IEHNI;



CBOOOAHO oOMnepupoBaTb MOHATUEM: CTeMeHb C LeSbIM  MoKasaTesem,
MCMO/b30BaTh NOAXOAALLYHO (POPMY 3anuncK AeNCTBUTENbHBIX YMCeN 419 PeLLeHns
NPaKTUYECKNX 33434 N NpeAcTaBNeHns AaHHbIX;

CBOGOAHO OMepupoBaTb MOHATUEM: apUIMETUYECKNIA KOPEHb HAaTypasibHOW
CTENEHN;

CBO6GOAHO OMepmrpoBaThb NMOHATUEM: CTEMEHb C pauMOoHaIbHbIM MoKa3aTesnem;

CBOOOAHO oOrepupoBaTtb MOHATUAMU: lorapuMm 4umucna, AecATUYHble WU
HaTypaJibHble NIorapuMmbl;

CBOOOAHO ONepupoBaTb MOHATUSAMWU: CUHYC, KOCUHYC, TaHreHC, KOTaHreHc
4YMCNOBOIro aprymMeHTa;

onepupoBaTb MOHATUAMU: apPKCUHYC, aPKKOCUHYC U apKTaHreHC 4MCc/ioBoro
aprymeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOAHO OMepupoBaTb MOHATUMAMM: TOXAECTBO, YpPaBHeHWE, HepaBeHCTBO,
paBHOCWU/bHbIE YPaBHEHUA N YPaBHEHUA-CNEACTBUSA, paBHOCU/IbHbIE HEPABEHCTBA,

MPUMEHATb  Pa3/INyHble MeTOAbl PeLleHNs pauMoHaNbHbIX W APO6HO-
pauMoOHa/IbHbIX YpPaBHEHWUW, TMPUMEHATb METOA WHTEPBa/IOB A5 PeLleHus
HepaBEHCTB;

CBOGOAHO OrMepmpoBaTb MOHATUAMW: MHOrO4YeH OT OfHOW MepPeMeHHOM,
MHOroY/ieH C UenbiMh  KO3puumeHTamMn, KOPHM MHOrouY/ieHa, MPUMEHSATD
JeneHne MHorovsneHa Ha MHoro4seH ¢ OCTaTKkoOM, TeopeMy Ee3y n TEOPEMY Buneta
NS pelleHns 3atay;

CBOGOAHO OnepupoBaTb MOHATUAMMW: CUCTEMA JIMHENHBIX YpPaBHEHWIA,
mMatpuua, onpefenuTeNis MaTpuubl 2 X 2 U ero reoMeTpUYeckuin CMbIch,
MCMoNb30BaTb CBOWCTBA OrnpefenuTens 2 x 2 AN BblYACNEHUSA ero 3HayeHus,
MPUMEHATL  ONPeaennTeNIn ANA  PeweHnuss CUCTEMbl  JIMHEMHBIX YpPaBHEHWA,
MOZENMPOBaTb peasibHble CUTYaUUn C NOMOLLH0 CUCTEMbI IMHEMHbIX YpaBHEHWA,
nccnenoBaTb MOCTPOEHHbIE MOAENM C MOMOLLbIO MaTpuy, W onpegenvTenei,
NHTEPMPeTUPOBaTb NOMYYEHHbIV pe3ynbTarT;

MCMoNb30BaTb CBOWCTBA [AENCTBUMMA C  KOPHAMKU Ans  npeobpasoBaHus
BbIPaXXEHWUI;

BbINO/HATL NPeobpa30BaHNSA YNCNOBLIX BbIPAXKEHWNIA, COAEPXKALLMX CTEMEHN C
paunoHa/bHbIM NOKa3aTenem;

MCMNoJ1b30BaTb CBOWCTBa I'IOFapI/I(*)MOB ana npeo6pasoBaH|/|ﬂ
NOrapuMNYECKMX BblPaXKEHWIA;

CBOOOAHO OMnepupoBaTb MOHATUAMW: MPPaLMOHaIbHbIE, MOKa3aTe/lbHble U
norapumMmnyeckme ypaBHeH s, HAXOAUTb UX PELLIEHUS C MOMOLLbH0 PaBHOCU/bHBIX
MepexofoB UM OCYLLECTBNAA NPOBEPKY KOPHEN;



MPYMEHATb OCHOBHbIE TPUTOHOMETPUYECKME (hOPMY/IbI ANS Npeobpa3oBaHus
TPUIOHOMETPUYECKNX BbIPXKEHWIA;

CBOOOLHO OnepupoBaTb MOHATMEM: TPUTOHOMETPUYECKOE YpaBHEHMeE,
NPUMeHATbL  Heobxoaumble  (OPMYNbl AN PelleHWs  OCHOBHbIX — TWMOB
TPUTOHOMETPUYECKMX YPaBHEHWNA;

MOZENMPOBaTh peasibHble CUTyauuuW Ha A3blKe anrebpbl, COCTaBNATb
BbIp&XXEeHUS, YpaBHeHWs, HepaBeHCTBa MO YC/IOBUKO 3afayun, WCC/efoBaThb
MOCTPOEHHbIE MOAENN C UCNONb30BaHEM annapara afreépsbi.

DOyHKUMHA U TPaPuKu:

CcBOGOAHO OMepupoBaTb MOHATUAMU: PYHKLMA, CNOCO6LI 3adaHnsA PYHKLMK,
B3aMMHO 00paTHble (YHKUMM, KOMMO3UUMSA (DYHKUMA, Tpapuk (yHKUWK,
BbIMOJIHATL 3/1EMEHTapHbIe NPeobpa3oBaHns rpaiuKoB MYHKLMA;

CBOOOAHO OMepupoBaTb MOHATUMAMWU: 06/1aCTb OMNPeAeneHNs U MHOXEeCTBO
3HAYEHWUIA (DYHKLMK, HYNIX (YHKL MK, NMPOMEXYTKIN 3HAKOMOCTOAHCTBA,;

CBOOOAHO oOnepupoBaTb MOHATUAMMU: YETHbIE W HEYETHble QYHKLMK,
nepuvoanyeckne PYHKUUN, NPOMEXYTKN MOHOTOHHOCTM (DYHKLMK, MaKCUMYyMbl Y
MUHUMYMbl  (DYHKLMKW, Hanbosiblliee WM HauMeHbllee 3HavyeHne (QYHKUMM Ha
MPOMEXYTKE;

CBOOOAHO OMepuvpoBaTb MOHATUAMW: CTENeHHas MYHKUMA C HaTypasibHbIM Y
LenblM roKasaTeneM, rpauk CTeneHHOW (YHKLUMW C HATypalbHbIM U LefbIM
rnokasaresieM, rpauK KOpHSA N-O/ CTerneHW Kak (PyHKUUWM 06paTHOM CTeneHn ¢
HaTypaJibHbIM NOKa3aTesnem;

onepupoBaTb MOHATUAMW: NMHENHasA, KBaApaTuyHas U APO6HO-NMHelHas
(hYHKLMM, BbINONHATL 3/IEMEHTAPHOE UCCNef0BaHNE M MOCTPOEHME NX rPafUKOB;

CBOOOAHO OrnepupoBaTb MOHATMAMW: MOKasaTeNbHas WM forapugmmnyeckas
(yHKLUUNM, X CBOMCTBA W rpauku, WCMOMb30BaTb WX Fpankm Afd peLleHus
YPaBHEHWIA;

CBOOOAHO OnepupoBaTb MOHATUAMU: TPUTOHOMETPUYECKAA OKPYXXHOCTb,
onpeaeneHve TPUroOHOMETPUYECKUX (DYHKLMIA YACIOBOIO apryMeHTa;

MCNONb30BaTb rPauKN  PYHKUMA 418 UCCNef0BaHUA  MPOLEccCoB U
3aBMCMMOCTEN NPU peLleHnn 3a4ad 13 Apyrux yyebHbIX NpeamMeToB U peasibHOM
YXN3HK, BbIpaXaTb (hOpMy/amMy 3aBUCMMOCTN MEXAY BeIMYNHaMMU;

Havana maTeMmaTH4yeckoro aHajm3a:

CBOOGOAHO ONepupoBaTb MOHATUAMU: apUMeTUYECKas U reoMeTpuyeckas
nporpeccus, 6eCKOHEYHO YObIBatOLLLaA reOMeTpUYECKas NPorpeccus, IMHeHbIN 1
3KCMOHEHLMaNbHbIA POCT, (hopMyna CNOXHbIX NMPOLEHTOB, UMETb NpeLCcTaB/eHNe
O KOHCTaHTE;

MCNONb30BaTb MPOrpeccun [ANA peLleHns peasibHbIX 3agad MPUKIaLHOro
XapaKkrepa;



CBOOGOAHO OMepupoBaTb MOHATUAMM: NMOCNeL0BaTE/IbHOCTb, CMOCOObI 3a4aHNA
MocnefoBaTe/lbHOCTE, MOHOTOHHbIE W OrpaHWYeHHble MOC/e0BaTe/IbHOCTH,
MOHMMAaTb OCHOBbl 3aPOXAEHWA MaTemMaTMyeCKOro aHaimMsa Kak aHainsa
GECKOHEYHO MasibIX;

CBOOOAHO OMepupoBatb MOHATUAMU: HenpepbiBHblE  (PYHKUUW, TOUKU
paspbiBa rpaguka gyHKUUN, aCMMNTOThI rpaduka hyHKUUN;

CBOOOAHO OMepuvpoBaTb MOHATUEM: (YHKUMA, HenpepbiBHas Ha OTpe3ke,
MPYMEHATb CBOMCTBA HeMpepbIBHbIX (PYHKLUMIA AN peLleHns 3a4ay;

CBOOOAHO oOrepupoBatb MOHATUAMW: Mepead W BTOpas MPOU3BOAHbIE
(hYHKUMK, KacaTeNbHas K rpagiuky yHKUmUn;

BbIYNCNIATL NPOU3BOAHbIE CYMMbIl, MPOV3BELEHNSA, YACTHOIO 1 KOMMO3NLMK
ABYX PYHKLMIA, 3HATb NPOUN3BOAHbIE 3/1leMEHTaPHbIX (DYHKLNN;

MCMOMb30BaTb FEOMETPUYECKMIA U (PU3NYECKUIA CMbICNT MPOU3BOAHON ANs
peLleHns 3a4ad.

MHokKecTBa M JIOTHKA:

CBOGOAHO  oOrnepupoBaTb  MOHATUAMMW:  MHOXECTBO,  oOrepauun  Haj
MHOXeCTBaMu;

MCNONb30BaTh TEOPETMKO-MHOXECTBEHHbIV annapar 415 onvucaHns peasibHbIX
MPOLLECCOB W ABIEHWIA, MPW PeLLeHNN 3afa4 13 ApYruxX y4ebHbIX NpesMeTOoB;

CBOOGOAHO OrnepupoBaTtb MOHATUAMW: OMpefesieHne, Teopema, ypaBHeHMe-
CNeAcTBMe, CBOMCTBO MaTeMaTUYeCKoro o6bekTa, oKa3aTe/lbCTBO, PaBHOCU/IbHbIE
YPaBHEHNA 1 HepaBeHCTBa.

K KoHuy o06yyeHus B 11 kuracce O00y4arOLMIACA MONYYUT cnegytoLime
npeaMeTHble pe3y/bTaTbl MO OTAE/bHbIM TeMaM paboyeit nporpaMmMbl y4e6HOro
Kypca «Anrebpa 1 Hayasia MmaTeMaTU4ecKoro aHamsa:

Yuciaa v BBIYUCIEHUA:

CBOOOLHO oOnepupoBaTb MOHATUAMW: HaTypaJlbHOE W LEeNoe  YuCno,
MHOXEeCTBa HaTypa/lbHbIX U Le/bIX YUCEeN, WUCMO/b30BaTb MPU3HAKM Ae/IMMOCTU
uenbix yuncen, HOL v HOK HaTypanbHbIX Yncen Ans peweHns 3agay, NpUMeHsTb
anroput™ EBknnga;

CBOGOAHO oOnepupoBaTb MOHATMEM OCTaTKa MO MOAY/0, 3anucbiBaThb
HaTypa/ibHble YnCNa B PasIMUHbIX NO3ULMOHHBIX CUCTEMAX CUUC/IEHWS,

CBOOOAHO oOMnepupoBaTb MOHATUAMU: KOMIJIEKCHOE YMC/I0 U MHOXECTBO
KOMIMMEKCHBIX Yunces, NpeacTaBNATb KOMMMIEKCHbIE yYMcnia B anredpanyeckon u
TPUrOHOMETPUYECKOI (hopMe, BbIMOMHATL apUPMETMYECKME OnepaLun ¢ HUMK U
n306paxkaTb Ha KOOPANHATHOW NIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOLHO OnNepupoBaTb MOHATUAMMW: MPPaLMOHA/IbHbIE, MOKa3aTeNbHble Y
norapuMUUecKne  HepaBeHCTBa, HaxOAWTb WX PeLIeHns C  MOMOLLbHO
PaBHOCW/IbHBIX NMepPexofoB;

OCYLLECTBNATbL OTOOP KOPHEA nNpu  pelieHnn  TPUroOHOMETPUYECKOrO
YpaBHeHus;

CBOOOLHO OMepuvpoBaTb MOHATUEM TPUTOHOMETPUYECKOe HEepaBeHCTBO,
MPYMEHATb  HeobXoAuMble  hopMy/nibl  ANA  PelleHWs  OCHOBHbIX — TWUMOB
TPUrOHOMETPUYECKUX HEPABEHCTB;

CBOGOZHO 0rMeprpoBaTb NMOHATUAMWN: CUCTEMA U COBOKYMHOCTb YpaBHEHUIN U
HepaBeHCTB, PaBHOCW/IbHbIE CUCTEMbI U CUCTEMbI-CNEACTBUSA, HAXOAUTb PeLLeHuns
CUCTEMbI 1 COBOKYMHOCTEN paLMOHa/IbHbIX, MPPaLMOHA/IbHbIX, NOKa3aTe/bHbIX U
norapuMmYecKnX ypaBHeHA N HEPaBEHCTB;

peLlatb paunoHasbHbIe, nppaLoHasbHbIe, nokasaresibHble,
norapumMmnyeckme M TPUTOHOMETPUYECKME  YPaBHEHUS M HEPaBEHCTBa,
COepXxaLlne Moy 1 nNapameTpbl;

MPUMEHATb rpauyeckme MeToAbl A5 PeLleHNs YpaBHEHWIA N HEPaBEHCTB, a
TakXKe 3a/a4y ¢ napameTpamu;

MOAENMPoBaTh peasibHble CUTyauMn Ha A3blke anrebpbl, COCTaBAATb
BbIP@KEHWNS, YpaBHEHWs, HepaBeHCTBA W WX CUCTeMbl MO YC/IOBUIO 3ajauw,
1cCneaoBaTb MOCTPOEHHbIE MOAENM C  UCMOfb30BaHWEM annapara anreépbl,
WHTEPNPETUPOBATL NOYYEHHbIN pe3y/bTaT.

DOyHKUMHA U TPaPuKu:

CTPOUTb TpatiMkn KOMMO3NUMN  (DYHKLMIA C MOMOLLbI 3/IEMEHTAPHOI0
1cCneaoBaHNs U CBOMCTB KOMNO3ULMN ABYX (DYHKLMWIA;

CTPOUTb  reoMeTpuyeckme 06pasbl ypaBHEHWA U  HEPaBEHCTB  Ha
KOOPAMHATHOW NJIOCKOCTMY;

CBOOOAHO OrepupoBatb  MOHATUAMU:  rpaiuKM  TPUTOHOMETPUYECKMX
(hYHKUWIA;

MPUMEHATb (PYHKUMM 4/19 MOAENNPOBaHUA W WUCCNEA0BaHNUA peaslbHbIX
MPOLLECCOB.

Hayana MaTeMaTH4eCKOro aHAIU3A:

1CMO/b30BaTh NPOU3BOAHYIO A/ UCCNef0BaHNSA (PYHKLMN HA MOHOTOHHOCTb
N 3KCTPEMYMbI;

Haxo4uTb HanbosbLUee N HavMeHbLUee 3HaYeHUs (DYHKLMN HENpPepbIBHOW Ha
OTpes3kKe;

MCNONb30BaTb MPOM3BOLHYIO [AN1A HAXOXAEHUS Haulyyllero peLleHus B
MPUKNaAHbIX, B TOM 4MC/iEe COLMASIbHO-3KOHOMUYECKMX, 3afavax, [And
onpeseneHnss CKOPOCTM W YCKOpPeHMs npouecca, 3afaHHOro (opMynom wuam
rpagukom,;



CBOOOAHO OnepupoBaTb MOHATUAMW:  MepBoobpasHas, OnpeaeséHHbIN
WHTErpasl, HaxoAauTb MepBO0OpasHble 3/1EMEHTapHbIX (YHKUMIA U BbIYUCISATH
NHTerpan no gopmyne HoloToHa-/1eM6HNLA;

HaxoAauTb M0LLaAN MIOCKMUX PUIYp 1 06BEMBI TEN C MOMOLLLKO UHTErpana;

MMeTb MNpeACTaB/eHVe O MaTemaTMyecKOM MOZENMPOBaHUM Ha npumMepe
COCTaB/IeHNS AnhepeHLMabHbIX YPaBHEHWIA,

pewatb NpUKnagHble 3agayn, B TOM 4yucne CcounanibHO-3KOHOMUYECKOTO U
(hn3myeckoro xapakrepa, CpeAcTBaMy MaTeMaTUYeCKOro aHanmsa.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC (2 4aca)

KoJsnyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NpPOrpaMMabl Bceero Korrposbubie o0pa3oBaTejibHbIE PeCypPChI
padoThI
MHOXeCTBO [eNCTBUTE/NbHBIX YACEN.
1 MHorouneHbl. PaluyoHa/ibHble YpaBHEHNA U 192 1
HepaseHCTBa. CUCTEMbI INHEAHbIX
ypaBHEHUIA
) ®PyHKUMMN 1 rpadmKkmn. CTeneHHas (yHKLMA C 6 1
LieNIbIM NnokKasarenem
3 ApUPMETNYECKNIA KOPEHb N-0i1 CTENEHN. y 1
VppauroHaibHble ypaBHeHMS
4 MokasartenbHas PyHKUMSA. [oKasaTe/bHble 6 1
ypaBHeHUA
5 Norapugpmunyeckas pyHKLmMS. 9 1
Norapumunyeckne ypaBHeHNs
6 TPUroHOMETPUYECKME BbIPXKEHUSA 1 1 1
ypaBHeHUA
NocnepoBaTelbHOCTY U NMporpeccun 5 1
HenpepbiBHble hyHKLMW. Npon3BoaHas 10 1
9 lMoBTOpeHMe, 0606LeHME, CUCTEMAaTM3aLMNS )
3HaHWM
OBLLEE KOJIMYECTBO YACOB MO NPOIrPAMME 68 8




11 KJIACC

Ne

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM pPOBbLIE)

n/n NIporpaMmmsl Bceero Kontpoaivie o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 MCCﬂEAOBaHTe (hYHKLMIA C MOMOLLBHO 16 1
Nnpon3BOAHON
2 MepBooGpa3Has 1 UHTerpan 10 1
3 I"padmKmn TPUroOHOMETPUYECKUX (YHKLNIA. 10 1
TpUroHOMeTpUYECKME HEPaBEHCTBA
4 VppaumnoHabHble, NokasaTtesibHble 1 18 1
norapugMmnyecKme HepaBeHCTBa
5 KomnnekcHble uncna 8 1
6 HaTypanbHble 1 Lenble ymcna 8 1
CucTeMbl pauoHasbHbIX, MppaLYOHaIbHbIX
7 noKasate/ibHbIX 1 NorapuMUYecKmX 10 1
ypaBHeHWI
8 3afiaun ¢ napameTpamu 12 1
9 nOBTOPEHVIe, 0606LLeHre, cucTemaTu3aLms 10 )
3HaHUN
OBLWEE KOJIMYECTBO YACOB INO NMPOIrPAMME 102 10




IMOYPOUYHOE MJIAHUPOBAHUE
10 KJIACC ( 2 uaca)

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[[MHoXecTBO, onepauumn Haf MHOXeCTBamMu
M UX cBOICTBa. Anarpammbl diinepa-BeHHa

MprMeHeHVe TeOPETUKO-MHOXXECTBEHHOTO
anrapara A1 peLueHns 3agau

PauuoHabHble Yncna. O6bIKHOBEHHbIE 1
[ecATNYHbIE APO6U, NPOLLEHTLI, 6ECKOHEUHbIE
Mepuoanyeckme apobu

02.09.2024

04.09.2024

PaunoHanbHble yncnia. O6bIKHOBEHHbIE U
[eCATUYHbIe Apo6u, NPOLEHTbI, 6ECKOHEYHbIe
nepuogunyeckue apoou. MpumeHeHne gpobei
M MPOLEHTOB N8 PeLLeHns NpUKIagHbIX

3aaay

09.09.2024

MprMeHeHMe APO6EN 1 NPOLIEHTOB 15 PeLEHUSs
NPUKNaAHbIX 33434

[elicTBNTENbHbIE UnCna. PauyoHanbHbIe U
MppaLmMoHa/bHbIe Yncna

11.09.2024

ApudmeTnyeckme onepauun ¢
AEACTBUTENbHBIMK Yncnamn. Moaynb
NeCTBUTENBLHOMO YNCNa 1 ero CBOMCTBA
MprGNKEHHBIE BbIYUCIEHNS, NpaBuia
OKpYT/NeHuns, NPUKNAKa 1 OLEeHKa pesynbTarta
BbIYMCIEHWIA.

OCHOBHbIE METO/bI PeLLeHUs LefbIX U ApO6HO-

16.09.2024

18.09.2024




paLOHaNbHbIX YPaBHEHUIA 1 HEPaBEHCTB
OCHOBHbIE METO/bl PELLEHNSI LieNbIX U
APO6HO-PaLOHa/bHBIX YPaBHEHNI 1
HEepaBEHCTB.

23.09.2024

MHOrouseHbl OT OHOV NepemMeHHON. [eneHune
MHOroY/1eHa Ha MHOTOU/IEH C OCTaTKOM. TeopemMa
Beay.

MHoOrousieHb! ¢ LebIMU KO3((hULMEHTaMK.
Teopema Bueta

PeLLeHne CUCTEM NIMHENHBIX YPaBHEHWIA

25.09.2024

30.09.2024

10

11

12

13

Martpuua cuCTeMbl IMHENHbIX YPaBHEHUIA.
OnpegenuTens MaTpuLbl 2x2, ero
reoMeTPUYECKUIA CMbIC/T U CBOMCTBA; BblYNC/IEHNE
ero 3HayeHus

MpumMeHeHWe onpesennuTens ANs peLleHms
CUCTEMbI IMHEVHBbIX YpaBHeHUIA. PeLleHue
MPUKNaAHbIX 3a84a4 C NOMOLLbHO CUCTEMbI
NIHEVHbIX YpaBHEHI

KoHTponbHas paboTa: "PaunoHanbHble
YpaBHeHusA 1 HepaBeHCTBa. CUCTEMbI
NNHENHbIX YPaBHEHNIA

®PyHKLMSA, CNOCo6bI 3a4aHNA PYHKLUNN.
B3avMHO 06paTHble hyHKUMKU. Komnosnuums
(OYHKUMIA. TpadmK QyHKUUN. DNeMeHTapHble
npeo6pa3oBaHNs rpatiMKoB PYHKLMIA

02.10.2024

07.10.2024

09.10.2024

14.10.2024

14

O6nacTb onpeaeneHns 1 MHOXXECTBO 3HAYEHWIA
(yHKUMW. Hynm yHKUMK. TIPOMEXXYTKM 3HaK
MOCTOAHCTBA

16.10.2024




UETHble 1 HeuéTHbIe PyHKUMKW. Neprognyeckune
(OYHKUMW. TIPOMEXYTKM MOHOTOHHOCTM (PYHKLMN

15

MaKCMMyMbl 1 MUHUMYMbI (DYHKLAN.
HanbonbLuee N HaUMeHbLLEe 3HAYEHNE
(hYHKUMN Ha NPOMEXYTKe. JIHelHas,
KBagpaTnuyHas 1 4po6HO-MHelHas DYHKL MK

21.10.2024

16

17

AnemMeHTapHOe nccnefoBaHUe Y NMOCTPOEHUE
rpafvkoB aTUX (YHKLMIA

CreneHb C LenbIM nokasarenem. buHom
HbloTOHa

23.10.2024

06.11.2024

18

KoHTponbHas pabota: "CreneHHas QyHKLUNS.
Eé csoiicTBa 1 rpagmk”

11.11.2024

19

20

ApUPMETNYECKNIA KOPEHb HATYPas/lbHOM
CTENeHn 1 ero CBOICTBa

Mpeo6pasoBaHUs YNCNOBbIX BbIPKEHNIA,
COAEPXALLMX CTENEHN N KOPHM

13.11.2024

18.11.2024

21

Mpeobpa3oBaHWs YNCOBbIX BbIPaXKEHWIA,
COAepXKaLLMX CTENEHN N KOPHW.
MppaumoHanbHble ypaBHeHMsi. OCHOBHbIe
METO/bl PeLLeHNs NppaLoHanbHbIX
YPaBHEHWNIA

20.11.2024

22

ppaumoHanbHble ypaBHeHMst. OCHOBHbIe
METOAb! peLleHns NppaLoHanbHbIX
ypaBHEHWIA

25.11.2024

23

24

PaBHOCW/IbHbIE NEPEXO/bI B PELLIEHUN
MppaLMOHabHbIX YpaBHEHUIA

PaBHOCU/IbHbIE NEPEXo/bl B peLeHNN
MppPaLVOHabHbIX YPaBHEHUIA

27.11.2024

02.12.2024




CBolicTBa 1 rpagmk KOpHS N-0i CTeNeHn Kak

25 HKLMKX 06PaTHOM CTeneHn ¢ HaTypasibHbIM
f())/KasL;TeneMp g 04.12.2024
KoHTponbHas paboTa: "CBoWCTBa U rpagink
26 KOpHSA N-01 cTeneHun. MppaymoHaibHble
yszHEHm,, PR3t 09.12.2024
27 CreneHb C paumoHasibHbIM Nokasartesnem n eé
cBOICTBa 11.12.2024
MokasaTenbHasa (yHKLMS, eé CBOMCTBA U rpatnk
28 yI/II;::BoHneb:V?ﬁBaHme rpagmka pyHKUMN 415 peLleHuns 16.12.2024
cnonb3oBaHue rpagmka QyHKLUN 415
29 peLueHns ypaBHeHWIA. Moka3aTe/ibHble
ypaBHeHUA. OCHOBHbIE MEeTOAbI peLleHns 18.12.2024
rnokKasaTe/lbHbIX YpaBHeHWiA
30 Moka3aTesnbHble ypaBHeHUSA. OCHOBHbIe )
MeTO/bl peLleHns noKasaTe/IbHbIX YpaBHEHUN 23.12.2024
31 KoHTponbHas paboTa: "lNMokasare/ibHas
(hyHKUMA. MNoKasaTe/bHble ypaBHeHNs" 25.12.2024
32 Norapudgm uncna. CeoiicTsa norapugma 13.01.2025
33 Norapudgm uncna. CeoiicTa norapugma
JecAaTnyHble 1 HaTypasibHble TIorapngmbl 15.01.2025
34 [ecATnYHbIe N HaTypasibHble orapugmsl 20.01.2025
35 Mpeobpa3oBaHMe BbIpaXKEHWIA, COAEPXKaLLMX
norapugml 22.01.2025
36 Mpeobpa3oBaHe BbIPXKEHWNIA, CoaepXKaLLnX




norapumel Jlorapumumueckas QyHKLmMS, eé 27.01.2025

CBOWCTBA U rpaduk
37 cnonb3oBaHue rpagmka yHKLUN 415

peLLeHns ypaBHEHNIA 29.01.2025

Norapugpmnueckne ypasHeHNs. OCHOBHbIE
38 MeTO/bl peLeHNsA NorapumPMmUYECKnX

ypaneHEM puch 03.02.2025
39 PaBHOCW/IbHbIE MEPEXOAbl B PeLLeHNN

NorapuMmnYecKnX ypaBHeHuM 05.02.2025
40 KoHTponbHas paborta: "Jlorapudmmyeckas

(hyHKUMA. JTorapugpmmnyeckrie ypasHeHums" 10.02.2025
a1 CUHYC, KOCUHYC, TaHI€HC U KOTaHIeHC

4MCNOBOro aprymMeHTa 12.02.2025
4 APKCVHYC, aPKKOCUHYC 1 apKTaHTeHC

4MCNOBOro aprymMeHTa 17.02.2025

TpPUroHOMeTprYECKas OKPY>KHOCTb,
43 onpeseneHne TPUroHOMETPUYECKNX (DYHKLNINA

qmgngsoro aprSmeHTa " By 19.02.2025
44 OCHOBHble TPUTOHOMETPUYECKME (hOPMY/bl 94.02.2025
45 OCHOBHble TPUTOHOMETPUYECKIE (hOPMYTibl 26.02.2025
16 Mpeobpa3oBaHye TPUIOHOMETPUYECKUX

BbIpaXXeHWiA 03.03.2025
47 Mpeobpa3zoBaHWe TPUrOHOMETPUYECKMX

BbIpaXKEeHWI 05.03.2025
18 Mpeobpa3zoBaHWe TPUrOHOMETPUYECKMX

BbIPaXXEHWIA 10.03.2025




49

PeLUeHVe TPUTOHOMETPUYECKUNX YPaBHEHNI

12.03.2025

50

51

PeLUeHVe TPUrOHOMETPUYECKNX YPaBHEHNI

PelLeHne TPUrOHOMETPUYECKIX YPaBHEHUIA

17.03.2025

19.03.2025

52

PeLUeHVe TPUTOHOMETPUYECKUX YPaBHEHNI

31.03.2025

53

54

55

56

KoHTponbHas pabota: "TpuroHomMeTpuyeckue
BbIPXXEHUA U TPUTOHOMETPUYECKME
ypaBHeHusa"

MocnefoBaTeNbHOCTY, CNOCO6LI 33jaHNS
rnocnefoBaTeNbHOCTEN. MeToA MaTeMaTNyecKol
NHOYKLUN

MOHOTOHHbIE M OFpaHUYEHHbIE
rnocnefoBaTeNbHOCTH. VicTopus aHanmnsa
6eCKOHEYHO MasTbIX

ApuhmeTryeckas nporpeccus
.'eomeTpuryeckan nporpeccus

BECKOHEUHO ybbIBatoLLas FreoMeTpUYECKas

nporpeccusi. CyMma 6eCKOHEUYHO
yObIBatOLLEN FrEOMETPUYUECKOI Nporpeccum

02.04.2025

07.04.2025

09.04.2025

14.04.2025

57

JIVHElHBIA 1 3KCMOHEHLMa/IbHbIN POCT.
Yucno e. dopmyna C/I0XKHbIX NPOLIEHTOB.
cnonb3oBaHme Nporpeccun Ans peLleHms
peaibHbIX 334a4 NPUKNagHOro Xapakrepa

16.04.2025

58

JIVHElHBI 1 3KCMOHEHLMa/IbHbIN POCT.
Yucno e. dopmyna C/I0XKHbIX NMPOLIEHTOB.
cnonb3oBaHme Nporpeccun Ans peLLeHms

21.04.2025




peanbHbIX 3a4a4 NPUKNALHOIo XapakTepa

KoHTponbHas paboTa: "lMocnefoBaTeNibHOCTH

> n nporpeccumn’ 23.04.2025
HenpepbiBHbIE (DYHKLMM 1 UX CBOICTBA
60 Touka paspbiBa. ACUMNTOTbI FPagnKoB
(hyHKUMiA. CBOICTBA (DYHKLMIA HENPepPbIBHbIX 28.04.2025
Ha OTpe3ske
CBoiicTBa (hyHKLMIA HeMpepbIBHbIX Ha
61 oTpe3ke. MeToA MHTEPBA/IOB A1 PeLLIeHNA
HeEaBEHCTB : i v 30.04.2025
62 MeToj MHTepPBaIOB /18 PeLLEeHNs HEPaBEHCTB 05.05.2025
63 MprMeHeHWe CBOWCTB HEMPepbIBHbIX
(hYHKUMIA A5 peleHns 3aau 07.05.2025
MepBas 1 BTOpas NPOM3BOAHbIE (PYHKLMN.
64 OnpepeneHne, reOMETPUYECKNIA CMbIC/ 12.05.2025
NPOV3BOAHON
YpaBHeHWe KacaTeNbHOW K rpajuky
65 iz:iﬁ:; Mpon3BoaHble 3/1eMeHTapPHbIX 14.05.2025
Mpoun3BoaHble 3NEMEHTAPHbIX (YHKLMIA
66 .INpon3BoagHas CymMMbl, MPOUN3BENEHUS,
l4a(F:)THoro.C||1/| K0M|31/o3mummquyHKu,en7| 19.05.2025
67 KoHTponbHas paboTa: "lMponssogHas™ 91.05.2025
68 MoBTOpeHWe, 0606LLEHME, CUCTEMATM3ALNSA

3HaHW

26.05.2025




OBLEE KOJIMYECTBO YACOB MO NPOIrPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

68 8

Ne i/

Tema ypoka

MpuMeHeHne NPOM3BOAHON K
nccnefoBaHMIo (YHKUMIA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMb!

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3ydeHusl

04.09.2024

DJIEeKTPOHHbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

MpuMeHeHne NPOW3BOAHOM K
nccnefoBaHnIo (YHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

05.09.2024

MpuMeHeHne NPOW3BOAHONM K
NCCNefoBaHWIO PYHKLMIA Ha
MOHOTOHHOCTb Y 3KCTPEMYMb!

11.09.2024

HaxoxgeHne Haubo/bLLero u
HauMeHbLLEro 3Ha4YeHNs HenpepbIBHOW
(hYHKLMN Ha OTpesKe

HaxoxaeHne HanbonbLLEro
HaWMEHbLLETO 3HAYEHUSI HEMPEPbIBHOI
(YHKLMM Ha OTpe3Ke

HaxoxaeHne HanbonbLLEro
HaWMEHBLLETO 3HAYEHS HEMPEPbIBHOI
(YHKLMM Ha OTpe3Ke

12.09.2024

18.09.2024

19.09.2024

HaxoxxaeHne HanbosbLUIero u
HaMMEHbLLIEr0 3HaYeHMSI HENPEPbIBHOM

25.09.2024




(hYHKLMN Ha OTpeske

10.

HaxoxgeHve HanbosbLLero u
HauMeHbLLEro 3Ha4YeHUs HenpepbIBHOW
(hYHKLMN Ha OTpeske

HaxoxaeHune HanbonbLLEro
HaWMEHbLLEro 3HaUEHs! HeMpepbIBHON
(YHKLMM Ha OTpe3Ke

MprMeHeHWe NPOV3BOAHON AN
HaX0XAEHUs HanTyULLEro peLleHmns B
NPUKNaAHbIX 3a1a4ax

26.09.2024

02.10.2024

03.10.2024

11.

MprMeHeHWe NPOVM3BOAHONM ANs
HaX0XAEeHWSt HanYULLEero peweHuns B
NPUKNagHbIX 3agaqax

09.10.2024

12.

MpuMeHeHWe NPOW3BOAHONW ANs
onpeseneHns CKOPOCTU 1 YCKOPEHNS
npouecca, 3a4aHHoro GopmMynoin nnm
rpagMKom

10.10.2024

13.

14.

KoHTponbHas paboTa: "MccnegosaHme
(hYHKLMIA C MOMOLLbKO NPOU3BOAHON"

MepBoo6pa3Has, OCHOBHOE CBOMCTBO
nepBo06pasHbIX

16.10.2024

17.10.2024

15.

MepBo06pa3Hble 3NeMEHTAPHbIX PYHKLUNA.

MpaBuna HaxoXAeHUs NepBo06PasHbIX

23.10.2024

16.

17.

BbluncneHune onpefenéHHOro nHTerpana
no thopmyne HetoTOHa-/1eiibHMLa

BbluncneHvie onpeaenéHHOro NHTerpana
no gopmyne HetoTOHa-S1einbHMLa

24.10.2024

06.11.2024

18.

MpyMeHeHe MHTerpana Anst HaxoXAeHUs




nnowazgern NIoCKMX puryp 07.11.2024
19. [MepBoo6pa3Han 1 UHTerpas 13.11.2024
20 TpuroHomeTpuyeckune QyHKLUN, NX

CBOICTBa U rpadmKu 14.11.2024
)1 TpuUroHoMeTpuyeckne yHKLMKN, UX

CBOICTBa W rpadmKu 20.11.2024

OT60p KOpHEeW TPUroHOMETPUYECKNX
22. YpaBHEHWI C I'IOMOLLI,EIO 91.11.2024

TPUTOHOMETPUYECKOW OKPY)KHOCTU

OT60p KOpHEeW TPUroHOMETPUYECKNX
23. aBHEHWIA C MOMOLLbIO

¥EMFOHOM€TpML|eCKu(-)III7I OKPY>KHOCTK 21.11.2024
" PeLLeHVe TPUrOHOMETPUYECKUX

HepaBeHCTB 28.11.2024
- PeLLeHVe TPUrOHOMETPUYECKUX

HepaBeHCTB 04.12.2024

KoHTponbHas paboTa: "IMpadmku
26. TPUrOHOMETPUYECKMX (DYHKLWIA.

Tr[)Z)I/IFOHOMeTF;)I/I'-IECKI/Ie CEZpaIIBJ'eHCTBa" 05.12.2024
- OCHOBHbIE METO/bl peLLeHns

nokasarte/ibHbIX HepaBeHCTB 11.12.2024
)8, OCHOBHbIE METO/bl peLLeHns

nokasarte/ibHbIX HepaBeHCTB 12.12.2024
29 OCHOBHbIE MeTO/bl peLLeHns

NnorapuOmMmnYecKnx HepaBeHCTB 18.12.2024
30 OCHOBHbIE MeTO/bl peLleHns

NnorapuMmMmnYecKnx HepaBeHCTB 19.12.2024




OCHOBHble METO/bI PELLEHNA

31.
nppaLmoHaIbHbIX HEPABEHCTB 25.12.2024
- OCHOBHbIE METO/bl peLLeHns
' nppauoHaibHbIX HEPaBeHCTB 26.12.2024
33 ["padhmyeckrie MeToabl peLLeHns 09.01.2025
norapupMUYECKNX HePaBEHCTB
["padmyeckrie MeToab! peLLeHus
34.
n0Ka3aTenube|x 1 norapuMUYecKnx 15.01.2025
YpaBHEeHNIA
["padmyeckrie MeToab! peLLeHus
35. MoKa3aTesibHbIX U IorapumMmnyeckmx 16.01.2025
HepaBeHCTB
KoHTponbHas paboTa: "MppaynoHanbHble,
36. I'IOKa3aTEJ'IbH5Ie 1 norapuimmnyeckme 99 01.2025
HepaBeHCTBa
37.
HaTypasnbHble ¥ Lefble yncna 93.01.2025
38.
HaTtypanbHble 1 Lenble ynucna 29.01.2025
39. H
aTypanbHble U Lienble ynucna 30.01.2025
20 [MprMeHeHWe NPU3HaAKOB AeNNMOCTHU
' LeNbIX Yncen 05.02.2025
m [MprMeHeHWe NpPU3HaKOB AeNNMOCTHU
' Lenbix yicen: HOA n HOK 06.02.2025
[MprMeHeHWe NPU3HaAKOB AeNNMOCTHU
42. :
LlenbIX Yncen: anroputm EBknnga ans 12.02.2025

peweHns 3agad B LeNbIX YACTaX




43.

Teopus LenbIx yncen

13.02.2025

44.

45.

46.

47.

48.

Cuctema 1 COBOKYMNHOCTb YpaBHEHMWIA.
PaBHOCW/bHbIE CUCTEMbI U CUCTEMBI-
cneacTeus

OCHOBHbIE METOAbI PeLLEHNS CUCTEM U
COBOKYIMHOCTEN pauyoHaibHbIX
ypaBHEHWIA

MpVMeHeHMe HepaBeHCTB K PELLEHNIO
MaTeMaTU4YecKmX 3adad 1 3agad us
pa3NNYHbIX 06/1aCTEN HayKU 1 peasibHOM
YKMU3HU, UHTepnpeTaumns Noy4YeHHbIX
pesy/bTaTtoB

KoHTponbHas paboTta: "Cuctemsl
paunoHabHbIX, UPPaLNOHASIbHBIX
MoKa3saTesibHbIX W IOrapuimMmnyeckmx
ypaBHeHuIA"

PaLoHa/bHble YpaBHEHUS C NapaMeTpamm

19.02.2025

20.02.2025

26.02.2025

27.02.2025

05.03.2025

49.

50.

51.

ppaumnoHanbHble YpaBHEHMS,
HepaBeHCTBa C napameTpamu

MoKasaTtenbHble CUCTeMbI C NapameTpamm

NorapudMuueckme ypaBHeHus,
HepaBeHCTBa C MapamMeTpamu

06.03.2025

12.03.2025

13.03.2025

52.

53.

TpUroHOMETPUYECKME HEPABEHCTBA C
napameTpamm

3aflaun ¢ napameTpamu

19.03.2025




20.03.2025

[MoBTOpeHWE, 0606LLEeHNE,

> cucTemaTmnsaums 3HaHuin: 'Y paBHeHns" 02.04.2025
55 [MoBTOpeHMe, 06006LLEeHNE,

cucTemaTusaums 3HaHWi: "YpaBHeHns" 03.04.2025

MoBTOpeHWe, 0606LLEHNE,
56. ncTemaTmsaums 3HaHui: " BHEHUS.

f:mCCTeeMabl ;;;BHe:Ma}Vl" Ypeene 09.04.2025
- [MoBTOpeHWE, 06006LLEeHNE,

cucTeMartm3aums 3HaHuin: "HepaseHcTBa" 10.04.2025
sg. [MoBTOpeHME, 06006LLEHNE,

cuctemaTmsaumsa 3HaHuia: "HepaseHcTBa" 16.04.2025
- [MoBTOpeHWe, 06006LLEeHNE,

cucTemartm3aums 3HaHuin: "HepaseHcTBa" 17.04.2025

[MoBTOpeHWE, 06006LLEeHNE,
60. nctematumsaums 3HaHuii: "Mpon3soaHas n

[MoBTOpEHME, 06006LLEHNE,
61. cucTemaTmnsaums 3HaHuin: "ponssogHas n

eé npmmeHeHLljle" i : 24.04.2025

[MoBTOpeHWE, 0606LLEHNE,
62. 7

(I-ZII;CM'II'V(IEg/IHae'I':;:HI/IH 3HaHWI: "VIHTerpan u ero 30.04.2025
03 crlmo(:Te?\Ap;THmllz’u?AZOSHu;fi:I;i(:e"'CDyHKL|,|/||/|" 07.05.2025
6l [MoBTOpeEHWE, 0606LLEHNE,

cucTemaTuzaums 3HaHuin: "@yHKuun'" 08.05.2025
65. MoBTOpEHME, 0606LLLEHNE, 14.05.2025




cucTeMaTm3aums 3HaHuin: "®yHKumumn"

66.

ATorosas KOHTpO/ibHas paboTa 1 15.05.2025
67. Toroeas KoHTposibHas paboTa 1 21.05.2025
6. MoBTOpeHWe, 0606LLEHNE, 1
cucTeMaTmzaums 3HaHui 22.05.2025
OBLUEE KOJTMYECTBO YACOB INO 68

NMPOIrPAMME




METOJIWYECKOE OBECITEYEHUE OBPA30BATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» MaTtematmka: asirebpa 1 Hayasia MaTeMaTUYecKoro aHanmsa, reomeTpus.
Anrebpa 1 Hayana maTemMaTmyeckoro aHanmsa (B 2 yactsx), 10 knacc/ Yactb 1:
Mopgakosuy A.T"., CemeHoB IN.B.; YacTb 2: Mopakosuy A.l". 1 gpyrue; nog,
pepakumenn Mopgkosuya A.l., O6LECTBO C OrpaHMyYeHHO 0TBETCTBEHHOCTbLHO

«OoL, MHEMOS3SHA»

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA

1. B.W. Tnn3bypr Matematumka. Anrebpa 1 Havyana MaTeMaTUYeCcKoro aHanmsa.
10 knacc. KoHTponbHble paboTsl. ba3osblil ypoBeHb. PIOC. - M.
MHemo3nHa, 2019.

2. B.W. Tnn3bypr Matematuvka. Anrebpa 1 Ha4yana MaTemMaTmyecKoro aHaamsa.
11 knacc. KOHTponbHble paboTsl. ba3oBblil ypoBeHb. PIOC. - M.
MHemo3nHa, 2019.

3. J1.A. AnekcaHgpoBa MartemaTuka. Anrebpa 1 Ha4yana MaTemMaTuyecKoro
aHanm3a. 10 knacc. CamocTosTenbHble paboTbl. ba3oBblil YPOBEHD.

®dIroC. - M.: MHemo3nHa, 2019.

4. 1.A. AnekcaHgposa MartemaTvka. Anrebpa 1 Hadyana MaTemMaTuyecKoro
aHanm3a. 11 knacc. CamocTosTe/bHble paboTbl. Ba3oBbIi YPOBEHSD.

dIroOC. - M.: MHeMo03uHa, 20109.



5. M.A. NueHckas MeomeTpursa. CamocTosATeIbHble paboTbl.10 Knacc. ba3oBbii
ypoBeHb. — M.: pocBeleHne, 2019

6. M.A. NueHckas "eomeTpusi. CamocTosiTeNlbHble paboTbl.11 Knacc. ba3osblit
ypoBeHb. — M.: pocBeLeHne, 2019

7. M.A. NyeHckaa MeomeTpms. KOHTposibHble paboTbl.10-11 Knacckl. ba3oBsbii
ypoBeHb. — M.: poceeleHne, 2019

8. B.. T'nn3bypr MaTtemaTunka. Anrebpa 1 Ha4dasnia maTemMaTU4eCcKoro aHaam3a.
10 knacc. KOHTpOnbHble paboTbl. ba3oBblil U YrNy6neHHbIA YPOBHN.

®droC. - M.: MHemMo31Ha, 2019

9. B.. Mnn3bypr Matematuka. Anrebpa 1 Ha4yana MaTeMaTUyecKoro aHanmsa.

11 knacc. KoHTponbHble paboTbl. ba3oBblil 1 Yrny6/1eHHbIN YPOBHU

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OTKpbITbIA 6aHK 3afaHnin EM3 maTeMaTrKa 6a30BbIil 1 NPOGUIbHBIA YPOBEHbL.
https://multiurok.ru

2. https://nsportal.ru

4. https://ru.wikipedia.org

5. https://lwww.bibliofond.r
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