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MNOACHUTEJIBHASA 3AIINCKA

YuebHbll Kypc «Asnirebpa 1M Haydana mMaTtemaTUyeckoro aHaamsa» SB/SETCA
OHUM K3 Hanbosfiee 3HaYMMbIX B MporpaMmMe cpefHero 06Liero obpasoBaHUs,
MOCKO/IbKY, C OHON CTOPOHbI, OH 06ecrneyvmBaeT MHCTPYMEHTa/IbHYO0 6a3y ans
N3y4YeHNs BCEX eCTECTBEHHO-Hay4YHbIX KYpCOB, a C APYroil CTOPOHbI, (hopmupyet
NOrNYeCKoe M abCTpaKTHOE MbILL/IEHNE 0B6YyYaroWMXCA Ha YPOBHE, HeO6X0ANMOM
A1 OCBOEHUA UH(OPMATMKK, 0OLLECTBO3HAHUSA, UCTOPUX, CIOBECHOCTU N APYTUX
amcumnavH. B pamkax AaHHOro y4vebHOro Kypca obydarolmecs OBflageBatoT
YH/BEPCA/IbHbIM  3bIKOM COBPEMEHHOM Hayku, KoTopas (hopMy/vpyeT CBOW
AOCTUDKEHUS B MaTeMaTUYeCcKon hopme.

YuebHblil Kypc anrebpbl M Havyas MaTeMaTU4eCcKOro aHasm3a 3akajblBaer
OCHOBY [A/11 YCMELIHOro OBMafieHNs 3aKOHaMW (OU3MKK, XUMUK, BNONOrnK,
MOHMMaHMS OCHOBHbIX TEHAEHLMIA Pa3BUTUA SKOHOMUKIM U 00LLECTBEHHOMN YXXMN3HMU,
MO3BOSIET OPUEHTMPOBATLCA B COBPEMEHHBLIX LMMPOBLIX M KOMMbHTEPHbIX
TEXHO/IOrNAX, YBEPEHHO WCMO0/b30BaTb UX ANA AaibHelwero obpasoBaHns U B
MOBCEAHEBHOM >XXM3HW. B TO >Xe BpeMsi OBMageHne abCTpPaKTHLIMU U NIOrMYECKM
CTPOTUMW KOHCTPYKUMAMM anrebpbl U MaTemMaTMyeCcKOro aHanvsa pasBuBaeT
YMeHVe HaxoauTb 3aKOHOMEPHOCTM, O0BOCHOBbIBaTb WMCTMHHOCTb, [0Ka3blBaTb
YTBEPXKAEHNA C MOMOLLBI0 MHAYKLMW W paccyxiaTb AedyKTUBHO, MCNONb30BaThb
0000LeHNe W  KOHKpeTu3aumo, abcTparmpoBaHMe W aHasioruto, gopmMmupyet
KpeaTMBHOE N KPUTUYECKOE MbILLIEHNE.

B xoge u3ydeHus yyebHOro Kypca «Anrebpa M Hayana maTemMaTuyeckoro
aHanM3a» 00y4arowmecs Mosy4vyatoT HOBbIA OMbIT PELUeHUs NPUKIAAHbIX 3aaad,
CaMOCTOSATE/IbHOIO NOCTPOEHNA MaTemMaTUYeCKUX MOAeNei peasibHbIX CUTYaLUi,
WHTEpNpeTaymMn  MOSIYYEHHbIX  PeLleHWin,  3HAKOMATCA C  npuMmepamu
MaTemMaTUYyeckKMX 3aKOHOMepPHOCTelM B MNpPUPOLe, Hayke W  UCKYcCTBe, C
BblAAIOLLMMUCA MaTEMATUUYECKUMU OTKPbITUSMU N UX aBTOPaMN.

YuebHbIin Kypc 06nafaeT 3HauuTe/lbHbIM BOCMMTATENbHLIM MOTEHLMAIOM,
KOTOpbIA peannm3yeTcd Kak 4epe3 Y4yeOHbIA MaTepuas, CMNocoBCTBYOLLMIA
(hOpMMPOBaHMIO HAYYHOr0 MMPOBO33PEHUSA, TaK U 4epe3 cneundmnky y4vebHoW
[eATeNIbHOCTK,  TPeOyHoLein NPOLO/MKMUTENbHON  KOHLUEHTpauum  BHUMAaHWS,
CaMOCTOSATE/IbHOCTM, aKKypaTHOCTWM W OTBETCTBEHHOCTWM 3a  MOJyYEHHbIN
pesynbrar.

B ocHoBe MeTOAaMKM 06yyeHus anrebpe M Hayanam MateMaTU4ecKoro
aHaM3a NeXNUT AesATeNbHOCTHbIA NPUHLMN 00YYeHNS.

B cTpyktype yyebHOro kypca «Asrebpa ¥ Hayana MaTemMaTtuyeckoro
aHaM3a» BblAeNeHbl CreaytoLie CoaepXKaTe/lbHO-MeToaNYeCcKne NMHUKN: «Yucna
N BbIUNCNIEHUS», «PYHKLMN N Tpadivkn», «YpaBHEHNS U HepaBeHCTBa», «Havana
MaTemMaTuyeckoro adanmsa», «MHOXecTBa W JilofTMKa». Bce OCHOBHble



cogepykaTeNbHO-MeTOANYECKME JIMHUM U3YYatoTCA Ha MPOTSHXKEHUN [ABYX JIeT
0byyeHNs Ha YpoBHe cpefHero o6ulero obpa3oBaHWs, eCTECTBEHHO [OMOJHSAS
APYr Apyra v rnocTeneHHO HacbIWascb HOBbIMK TemMaMu W pasgeniaMmu. [aHHbIi
YUYEOHbIA KypC SBMSIETCA WHTErpaTMBHbIM, MOCKO/bKY 060befAuHseT B cebe
COlePXKaHMe HECKOSIbKMX MaTeMaTUYeCKUX AUCLMINIIUH, TakMX Kak anreopa,
TPUrOHOMETPUSA, MaTeMaTUYeCKUA aHanm3, Teopus MHOXECTB, MaTeMaTu4yeckas
nornka u pgpyrue. o mepe TOro Kak obyuvarouimecs OBnafeBalOT BCE 6orsiee
LUIMPOKMM MaTemMaTU4eCKMM annapaTtoMm, y HUX MnocnefoBate/lbHO opMmpyeTcs U
COBEPLUEHCTBYETCA YMeHMe CTPOUTb MaTemaTU4YecKyld Mofeflb  peasbHOi
CUTYauun, NPUMEHSATb 3HaHUS, NOMYyYEHHbIE NP U3yYeHUU y4ebHOro Kypca, 4ns
PeLleHnsi CaMOCTOATENIbHO CPOPMY/IMPOBAHHOM MaTeMaTUYeCcKoW 3adadn, a 3aTem
NHTEPNpeTUpPOBaThb CBOM OTBET.

CopaepkaTeNlbHO-MeToAMYecKas NNMHMA «Yncna U BbIYMUCIEHMS» 3aBepLUaeT
(hopmMmpoBaHMe HaBbIKOB MCMO/b30BaHNSA AEACTBUTENbHBIX YMCEN, KOTOPOE Obl/0
HayaTo Ha ypPOBHE OCHOBHOIO0 06LLEero obpasoBaHMs. Ha ypoBHe cpefHero o6Lero
obpa3oBaHMs  0cob60e  BHUMaHWE  YyAenseTca  (POPMMPOBAHUIO  HaBbIKOB
pauMOHasIbHbIX BbIYMC/IEHWIA, BKIHOYAKOWMX B CeBSA MCNO/b30BaHWE Pas/IMYHbIX
(hopm 3anucy uucna, ymeHue fgenatb MNPUKUAKY, BbIMOMHATL NPUGIMKEHHbIE
BbIUMC/IEHWNSA, OLIEHMBATb YMCNOBbIE BbIPAXEHWNSA, paboTaTb C MaTemMaTU4eCKUMK
KOHCTaHTaMK. 3HaKoMble OO0Yy4alroLMMCA MHOXECTBA HaTypasibHbIX, LefbIX,
pauMoHa/bHbIX W AEWACTBUTENbHbIX  4YMCel  [OMOSHAKTCA  MHOXECTBOM
KOMMJIEKCHbIX 4mncen. B Kaxgom M3 3TUX MHOXECTB pacCMaTpuBatoTCH
CBOMCTBEHHbIE €My chneuudmnyeckme 3afgayn W onepaumun: [efneHne Haueno,
onepupoBaHMe OCTaTKaMW Ha MHOXeCTBe Le/bIX Yucen, 0cobble CBOMCTBA
pauMoHaIbHbIX U UppauMoHanbHbIX Ynces, apuMeTUYECKMe onepaumn, a Takxe
N3BMeYeHNEe KOPHA HaTypasibHOM CTeMeHW Ha MHOXKECTBE KOMIMIEKCHbLIX YuMCer.
Bnarofgaps nocnegoBaTeNlbHOMY PacLUMPEHUIO Kpyra WCMosb3yeMbIX YMCen U
3HAKOMCTBY C BO3MOXXHOCTAMM MX MPUMEHEHUSA 415 PeLLeHNs pasfidHbIX 3adad
(hopmupyeTcs npeacTaBieHre 0 eAMHCTBE MaTeMaTUKN KaK Hayku 1 eé ponv B
MOCTPOEHUN MoOAEeNel peanbHOro MUpa, LUMPOKO MCNONb3YTCA 006006LLeHMe ©
KOHKpeTu3aums.

NINHNA «YpaBHEHMS N HEPABEHCTBa» Pea/N3yeTcs Ha MNPOTSHXKEHUWN BCErO
00y4yeHMss Ha YpOBHe cpefHero obuiero 06pa3oBaHMs, MOCKO/bKY B KaXAOM
pasgene [MporpaMMbl NPeayCcMOTPEHO peLLeHne COOTBETCTBYHOLWMX 3afadvy. B
pesynbTate 00y4arowimecs OBfafeBatoT pPas/IMYHbBIMA - METOAaMU  PeLLEHUS
PauMOHa/IbHbIX,  UPPaUMOHa/IbHbIX,  MOKa3aTesflbHbIX,  JIOTaPUIMUYECKUX 1
TPUrOHOMETPUYECKUX YpPaBHEHWI, HEPaBEHCTB W CUCTEM, a TaKXe 3ajad,
cofepawimx napametpbl. [MofyyeHHble YMEHUS LUMPOKO MCMOMb3YHOTCA MNpW
NCCnefoBaHNM PYHKUMIA C MOMOLLLIO MPOM3BOAHOM, NMPU PeLleHUn NPUKNAaLHbIX



3a/jay 1 3afa4 Ha HaxoXeHne HambOoMbLINX N HAMMEHBLUMX 3HAYEHUI (hYHKL MW,
[aHHas cogepxxaTtenibHas NIMHUA BKKOYAET B CEOS TaKKe (hOpMMPOBaHME YMEHWI
BbINOMHATL ~ pacyéTbl Mo  popMynam, npeobpa3oBaHWs  pauMOHa/IbHbIX,
NppaumMoHaIbHbIX U TPUTOHOMETPUYECKMX BbIPKEHWUI, & TakXe BblPaXKEHWUNA,
CoiepXKalmx CTerneHn W norapugmbl. bnarogaps usyyeHuto anrebpavyeckoro
mMatepuana NpoMCXoAuT  AanbHelillee  pa3BuTME  a/iTOPUTMUYECKOTO U
abCTPaKTHOr0 MbILLIEHNS 06yYatoLmMXCs, (POPMUPYIOTCS HaBbIKM AeLYKTUBHbIX
paccy)keHuin,  paboTbl C  CUMBOJIbHbIMM  popMamu,  NpeAcTaBeHUs
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  «DYHKUMM U TpadiMKu»  TECHO
rnepensieTaeTcs ¢ APYrMMy NIMHUAMK Y4eBHOro Kypca, MOCKO/SbKY B KakKOM-TO
CMbIC/le 33aéT NOCNe0BaTeIbHOCTb U3YUeHMst MaTepuana. 3yyeHne CTeNeHHON,
rokasaresibHOW, NIorapuMMmUyeckon N TPUroHOMETPUYECKUX (PYHKLMIA, UX CBONCTB
N rpatMKoB, MCMONb30BaHNE YHKUMIA ANA peLleHns 3adad U3 Apyrux yyebHbIX
NpeaMeToB M peasibHOM XKM3HM TECHO CBA3aHO KaK C MaTeMaTU4ecKUM aHa/IM30M,
TaK M C pelleHneM ypaBHEHWA W HepaBeHCTB. [py 3TOM 60/bLLIOE BHUMaHUe
yaenseTca opMMPOBaHNI0 YMEHWS BblpaXaTb (hOpMyammn 3aBUCUMOCTU MEXAY
pasIMyHbIMKA  BENNYMHAMM, WCCNEA0BaTb MOMYYEHHbIE (YHKUUW, CTPOUTb WX
rpacdmkn. Matepuan 3Toil cofepXkaTeNlbHOM NMMHUW HaleneH Ha pasBuUTue YMeHWiA
M HaBbIKOB, MO3BOJMIAIOLLMX BbIpaXaTb 3aBUCUMOCTU MeXAY Be/UYMHaMu B
pasNNYHOM (hopme: aHaIMTMUYECKON, rpanyeckoii U CNoBecHOn. Ero msyyeHue
CMOCOGCTBYET Pa3BUTUIO  aNlfOPUTMMYECKOrO  MbILIMEHMS,, CMOCOGHOCTM K
06006LLEHNIO N KOHKPETM3aLMK, UCMONb30BAHUID aHa/Ior .

CofepxxartefibHas NUMHUA «Havana mMaTeMaTU4yecKoro aHanmMsa» Mo3BosseT
CYLLECTBEHHO pacLUMPUTb KPYr Kak MaTemMaTU4eckux, Tak U NpuknagHbIX 3agad,
AOCTYMHbIX 00y4aroLMMCS, TaK KaK Yy HUX MOSIBNSETCA BO3MOXHOCTb CTPOUTH
rpauKn  CNOXHbIX (YHKUWUIA, ONPeaensTb UX HaubO/blUMe W HaMMEHbLUWE
3HAYeHUs, BbIYUCAATL MAoWaan Guryp n o6bEMbI Ten, HaxoAWTb CKOPOCTU W”
YCKOPEHUs npoueccoB. [laHHas cogepXxaTtefibHas JIMHUS OTKPbIBAeT HOBbIE
BO3MOXHOCTW MOCTPOEHMSI MaTeMaTMYeCKMX MOJeNeil peabHbIX CUTYaLuiA,
MO3BONSET HaXOAWTb Hau/yyllee pelieHne B MNPUKNaAHbIX, B TOM 4ucne
COLManbHO-3KOHOMMYECKIMX, 3afadax. 3HaKOMCTBO C OCHOBaMW MaTeMaTUYECKOro
aHa/sM3a CrnocobCTBYeT pa3BUTUIO abCTPaKTHOro, (hOPMasibHO-N0rMYECKOro U
KPeaTMBHOIO MbILLIEHUS, (HOPMUPOBAHMIO YMEHWIA pacrno3HaBaTb MPOSB/EHNS
3aKOHOB MaTemMaTUKW B Hayke, TeXHUKe U UCKyccTBe. Obydatolmecs y3HatoT 0



BblAAIOLLMXCA pe3y/bTaTaxX, MOMYYeHHbIX B XO[e Pa3BMTUA MaTeMaTUKM Kak
HayKu, 1 06 nx aBTopax.

CopgepxxatefibHo-meToauyeckas NMHUS «MHOXECTBa M NI0MMKa» BKIOYaeT B
cebsi 3MeMEHTbl TeopUM MHOXECTB M MaTemaTU4eckor JIOTMKW. TeopeTuKo-
MHO>XECTBEHHbIE MPeACcTaBNeHNs MPOHN3bIBAKOT BECh KYPC LUKO/IbHOW MaTeMaTUKM
N npegnaraloT Hambonee YHMBEPCaIbHbIN A3bIK, 00beAVHAOWMNIA BCe pa3fenbl
mMaTteMaTUKN 1 e& MPUIIOXKEHUA, OHM CBA3bIBAKOT pasHble MaTeMaTU4ecKue
OUCUMINUHBL U UX MPUIOXEHUS B eAauHoe Uenoe. [103ToMy BaXHO faTb
BO3MOXHOCTb  0by4arolleMycs MOHMMaTb TEOPETUKO-MHOXECTBEHHBIA  A3bIK
COBPEMEHHOI MaTemMaTuUKN MU UCMO0/b30BaTb €ro A/ BbIPaKEHNA CBOUX MbIC/EN.
[pyrum BaXKHbIM MPU3HAKOM MaTeMaTUKM KaK HaykKu crnefyeT MpusHatb
CBOWCTBEHHYIO €M CTPOrocTb 0OOCHOBaHWA W CrefoBaHWe OnpeaenéHHbIM
NpaBMnaM  MOCTPOEHUA  [OKa3aTe/lbCTB.  3HAKOMCTBO C  3/leMeHTaMu
MaTemaTu4eckor JIOTUKN CNoco6CTBYeT PasBUTUIO  JIOFMYECKOr0  MbILLIEHNS
06yyatoLLmMXcs, MO3BO/IAET UM CTPOUTb CBOWN PacCyXXAeHMsI Ha OCHOBE NIOrMYeCKnX
npasusi, POPMUPYET HaBbIKM KPUTUHECKOTO MbILLSIEHNS.

B yuyebHOM Kypce «ANrebpa W Hayana MaTemMaTU4YecKoro aHanmsa»
MPUCYTCTBYKOT OCHOBbI MaTemMaTU4ecKoro MOeNIMPOBaHWsA, KOTOpble MPU3BaHbl
Cnoco6cTBoBaTb  (JOPMMPOBAHMIO HABbLIKOB MOCTPOEHUS MOAeNen peasibHbIX
CUTyauun, uccnefoBaHUs 3TUX MOJeNeil C MOMOLLbK annapara anrebpbl U
MaTeMaTU4YecKoro aHaamsa, WHTeprpeTauum MoyYeHHbIX pe3ynbTatoB. Takue
3a/laHuns BMNNeTeHbl B KaXAbIA 13 pa3fenioB NporpaMMbl, NOCKO/bKY BECb MaTepual
y4ebHOro Kypca LUMPOKO WCMOMb3YeTCA A5 pelleHns NpuknagHbiX 3agad. Mpu
peleHnn  peasibHbIX — MPaKTMYECKMX  3adad  obydvarowmecs  pa3BumBatoT
HabnaaTeNbHOCTb, YMEHMEe HaxoAWTb 3aKOHOMEPHOCTW, abCcTparnpoBathbes,
MCMoNb30BaTb  aHasiormMio, 0606Watb M KOHKPETU3MpOBaTb  Mpobiemy.
[eATeNbHOCTb N0 (POPMMPOBAHMIO HABbLIKOB pelleHus MNpUKIagHbIX  3agad
OpraHu3yeTcs B Npouecce n3yyeHuns Bcex TeM yuebHOro Kypca «Anrebpa n Hadana
MaTeMaTUYecKoro aHaim3a.

Ha un3yyeHme y4ebHOro Kypca «Anrebpa W Havana MatemaTUyeckoro
aHann3a» oTeoaMTCa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B Hegento), B 11
Knacce — 136 yacoB (4 yaca B HefleNto).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucjaa ¥ BLIYUCJTIEHUA

PayunoHasibHble yYncna. OObIKHOBEHHbIE W [eCATUYHbIE APOOMW, MPOLEHTLI,
GeCKOHeYHble nepuoamyeckne Apobu. MNpuMeHeHWe APO6e M MPOLEHTOB A/
peLleHmnst NPUKNaAHbIX 3aay U3 pasfInyHbIX 0TPaC/Ien 3HaHWI N peasibHOM XIU3HMW.

[ecTBuTeNbHbIE  uMCna. PauMoHanbHble W MppauMoHa/ibHble  4ucna.
ApudmeTnyeckne  onepaumm € AeWACTBUTENlbHbIMKM  ynicnamu.  Moayib
[eCTBUTE/IBHOIO YKCNa U ero CBOMCTBa. MpubMKEHHbIE BblUMCIEHNSA, NpaBusia
OKpPYT/IeHWs, NPUKNAKA 1 OLEHKa pe3y/bTaTa BblYMC/IEHUIA,

CTeneHb C UenbiM nokasateneM. buHOM HbloToHa.  Vicnonb3oBaHue
NnoaxoasLLen (hopMbl 3anncy AeACTBUTENbHBIX YMCEN A1 PeLLEHNS NPaKTUYECKMX
3afa4y 1 NpeLcTaB/eHNs JaHHbIX.

ApPUPMETNYECKNIA KOPEHb HATYpPasIbHOW CTEMEHW U €ro CBOCTBA.

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

Norapugm umcna. CeoiictBa forapuma. [ecsaTuyHble U HaTypasibHble
norapumbl.

CUWHYC, KOCMHYC, TaHreHC, KOTAHIeHC 4MC/I0OBOr0 aprymeHta. APKCUHYC,
apKKOCWHYC N apKTaHIeHC YMC/IOBOMO apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

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

OCHOBHblE MeTOAbl PeLLeHns LenbiX 1 ApoBHO-paLMOHaIbHbIX YPaBHEHWUIA U
HepaBeHCTB. MHOrouneHbl OT OAHOW MepemMeHHOW. [leneHWe MHOro4sieHa Ha
MHOroyneH ¢ octatkoM. Teopema be3y. MHoOrouneHsl C  LeAbIMK
Koagh(omumeHTamu. Teopema BueTa.

Mpeobpa3oBaHMs YNACNOBbLIX BbIPAXXEHWIA, COAePXKaLMX CTENEHN N KOPHM,

VppayunoHanbHble ypaBHeHus. OCHOBHble MEeTO/bl peLleHmns
nppaLmoHanbHbIX YpaBHEHUIA.

MokasatesibHble ypaBHeHWs. OCHOBHblE METO/bl PeLleHus MoKasaTesbHbIX

YPaBHEHMWIA.

Mpeobpa3oBaHme BbIPaXKEHWI, CoAepXXaLLmX Norapugmbl.

Norapugpmnyeckme YpaBHEHMS. OCHOBHble MeTOo/pbl peLLeHns
norapuMMYecKnX ypaBHEHNIA.

OCHOBHbIE TPUrOHOMETPUYECKME (hopmybl. MpeobpasosaHue

TPUrOHOMETPUYECKUX BbIPAXKEHWIA. PeLlieHre TPMrOHOMETPUYECKMX YPaBHEHWIA.



PelleHWe CUCTEM JNIMHEMHBbIX YpaBHEHWA. MaTpuua CUCTEMbI JIMHENHbIX
ypaBHeHWA. OnpegennTens MaTpulbl 2X2, ero reoMeTPUYeCcKUiA CMbICT U
CBOWCTBA, BbIYUC/IEHNE €ro 3HaYeHUs, NPUMEHeHVEe ONpeaennTens ANd peLleHns
CUCTEMbI JIMHENHBbIX YpaBHEHW. PelleHMe MpUKNagHbIX 3afad4 C MOMOLLbIO
CUCTEMbI JIMHENHbIX YypaBHeHWI. lccnegoBaHMe MOCTPOEHHOW Mogenn ¢
MOMOLLbHO MaTpUL, U OnpeaenuTeneil.

[MocTpoeHMe maTeMaTU4YecKUX MOJenel peabHOM CUTyauuu C MOMOLLbHO
YpaBHEHMIN N HepaBeHCTB. lpYMeHeHWe YpPaBHEHWA N HEPaBEHCTB K PELUEHUIO
mMaTemaTuMyeckux 3afay u 3afad M3 pasiMyHbIX 06/1acTell HaykKu W peasibHOM
XU3HN.

@OyHkuuu U rpadpuku

®PyYHKUMA, Crnocobbl 3afaHud (YHKUUKW. B3aumHO o6paTHble (YHKUUN.
Komnosnums QyHKUnin. papuk yHKUUW. NeMeHTapHble Mpeobpa3oBaHms
rpaKoB (hyYHKLMINA.

O6nacTb ornpefeneHnst U MHOXEeCTBO 3HauYeHWUA (yHKUMKU. Hynm dyHKumm,
MpoMeXyTKN 3HAKONOCTOAHCTBA. YETHbIE U HEUYETHbIE PYHKUMK. [Teprnoanyeckne
(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 TPaKOB.

CteneHHast PYyHKLMS C HATypa/ibHbIM U LiefibiM NoKasatenem. E& cBoilcTea u
rpauk. CBoiCTBA WM rpatMK KOPHA N-OM CTEMeHM KakK (YHKUUK 06paTHOM
CTEMEHW C HaTypa/IbHbIM MOKa3aTes1eM.

MokasaTenbHast U norapumMmyeckas QyHKUMK, UX CBOWCTBA U rpaduKu.
Vcnonb3oBaHue rpaiMkoB PYHKLMIA ANS peLLeHns ypaBHEHWIA.

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

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

Hayajga MmareMaTn4ecKoro aHajamsa

MocnegoBaTelbHOCTK, CMNOCOObLI  3afaHns nocnefoBaTenbHOCTen. MeTtog
MaTemMaTn4ecKom NHOYKUNN. MOHOTOHHbIE 7 OrpaHUYeHHble
nocnefoBaTe/lbHOCTU. MICTOpUA BO3HMKHOBEHUS MaTeMaTMyeCcKOro aHams3a Kak
aHa/IM3a 6eCKOHEYHO MasibIX.

ApupmeTryeckas 1 reomeTpuyeckas nporpeccun. beckoHeuyHo yobiBatoLLas
reomeTpuyeckas nporpeccusd. Cymma 6eCKOHeYHO YOblBatoLLEeA reOMeTPUYECKON
nporpeccun. JIMHenHbIA U 3KCNOHEHLMabHbINA PocT. Yuncno e. Popmyna CroXHbIX
MPoLeHTOB. VIcrnonb3oBaHMe Mporpeccun A7 pPelleHnss  peasibHbIX  3adad
MPUKIaAHOro Xapakrepa.



HenpepbiBHble (YHKUMM W WX CBOWCTBA. TOYKM paspbiBa. ACUMNTOTbI
rpagukoB (yHKUMiA. CBOWCTBA (YHKUMA HeNpepbIiBHbIX Ha OTpe3ke. Metoa
WHTEPBANIOB [/ PELLUEHUA HepaBeHCTB. [MpUMEHEHWe CBOWCTB HEMPEPbIBHbLIX
(YHKUMIA ONst peLleHnst 3aaad.

MepBas 1 BTOpas Npou3BoAHble (yHKUMKU. OnpeaeneHne, reoOMeTpPUYECKUia
(hM3NYECKMIA CMbICN MPON3BOAHON. Y paBHEHWNe KacaTe/lbHOW K rpanky hyHKLMW.

[Mpon3BOAHbIE  3MEMEHTapHbIX  (PYHKUWN. [MponsBogHad  CyMMbl,
MPOM3BEAEHNS, YACTHOIO U KOMMO3NLMU (DYHKLINIA.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, onepauuy Haf MHOXecTBaMuW W WX CBOWCTBa. [umarpamMmbl
diinepa—BeHHa. TlpYMeHeHWe TeopPeTMKO-MHOXECTBEHHOro annapara A/
onucaHnsl peasibHbIX MPOLECCOB W SABMEHMIA, MPW PELIEHUN 3adad U3 ApYyrux
y4ebHbIX NPeaMeTOB.

OnpeneneHve, Teopema, CBOWCTBO MaTeMaTM4ecKoro o6bekTa, CnefcTBuE,
[l0Ka3aTe/IbCTBO, PaBHOCU/IbHbIE YPaBHEHNS.

11 KITACC

YucJa 1 BBIYUCIEHUSA

HatypasibHble 1 Lenble yncna. MNprvMeHeHre NPU3HAKOB AeIMMOCTU LienbIX
ymcen, Hambonblnin obwwini aenutens (ganee — HOZL) ¥ HaMMeHbllee o6Llee
KpaTHoe (ganee — HOK), octaTkoB Nno mMoAaynto, anroputma EBknnga ansa peLleHus
3a/iay B LiefibIX Yncnax.

KomnnekcHble uucna. Anrebpanyeckas M TPUrOHOMeTpuyeckas (HopMmbl
3anmMcn KOMMJIEKCHOTO 4ucria. ApugmeTnyeckne orepaumm € KOMIIEKCHbIMY
ymcnamu. N3o06paxkeHre KOMMIEKCHbIX YMCeN Ha KOOPAMHATHOM MIOCKOCTW.
®opmyna Myaspa. KopHM n-oii cTeneHn M3 KOMIMJIEKCHOTO yucna. NpumeHeHne
KOMIMMEKCHBIX YnCeN AN peleHns (hn3nyecKnx 1 reOMeTpruyecKmx 3aiau.

YpaBHeHMs U HEPABEHCTBA

Cuctema W COBOKYMHOCTb YpaBHEHW W HepaBeHCTB. PaBHOCU/IbHblE
CUCTEMbI Y CUCTEMBI-CNIEACTBUA. PAaBHOCU/IbHbIE HEPABEHCTBA.

OT60p  KOpHe  TPUTOHOMETPUYECKMX  YPaBHEHUA  C  MOMOLLbIO
TPUrOHOMETPUYECKOI OKPY)XXHOCTU. PeLeHre TPUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHble METOAbl  PelleHns  MokKasaTeslbHbIX W J10rapuiPMUYeCcKmX
HEepaBEeHCTB.

OCHOBHbIE METO/bI PeLLEHNS NpPaLOHa/IbHbIX HEPABEHCTB.

OCHOBHble METOAbl PeLUeHNs CUCTEM W COBOKYMHOCTEA pauUOHa/IbHbIX,
nppalmoHaibHbIX, NOKasaTeIbHbIX N NOrapuMUYECKUX YPaBHEHWIA.

YpaBHeHWs, HepaBeHCTBa U CUCTEMbI C MapameTpamu.



MpuMeHeHMe  YpaBHEHWA, CUCTEM W HEPABEHCTB K  PELUEHMIO
mMaTteMaTMyecknuxX 3afady M 3afad M3 pas/inyHblX 06/1acTeld HayKum U peasibHOn
YKU3HW, MHTepnpeTaums nosly4eHHbIX pe3y/bTaToB.

DOyHKUMH U TPaPUKH

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

TpuroHomeTpryeckmne MYHKLUUN, NX CBOMCTBA U FpadinKu.

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

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

Havajna mareMaTH4ecKoOro aHaju3a

MprvMeHeHWe NPOM3BOAHOM K UCCNef0BaHNI0 PYHKUMIA HA MOHOTOHHOCTb U
3KCTpeMyMbl.  HaxoxfeHne  HavMbOMbLIEro W HaMMEHbLUEro  3HayeHuM
HenpepbIBHOWM (DYHKLUMW Ha OTPE3Ke.

[MpUMeHeHNe NPOM3BOLHOWM [ANS HaXOXAEHMS Hauyyllero pelleHns B
NPUKNagHbIX 3afavax, A9 OrfpefenieHnMss CKOPOCTU U YCKOPeHus npoLiecca,
3aflaHHOro (POPMY/OI UMK FPatMKoM.

[MepBoO6Gpa3Has, OCHOBHOE CBOWCTBO MepBOO6pasHbIX. [lepBoobpasHble
aneMeHTapHbIX DYHKLUWIA. TpaBrna HaxoXxaeHNs nepBoobpasHbIX.

WHTerpan. CeoMeTpUYECKIiA 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
MOAE/IMPOBaHNe peaslbHbIX  MPOLECCOB C  MOMOLWBIO  AndepeHLaIbHbIX
YPaBHEHWIA.



NMNIAHNPYEMBIE PE3YJ/IbTATbl OCBOEHNA YYEBHOIO KYPCA
«AJIFEBPA A HAUAJIA MATEMATWYECKOI'O AHAJTIN3A»
(YT NTYB/EHHbBIA  YPOBEHb) HA YPOBHE CPEJHEIO OBLWEIO
OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

ChOpMMPOBAHHOCTb IPaXXAaHCKOW Mo3uLmn 00y4atoLerocs Kak akTMBHOIO U
OTBETCTBEHHOIN0  4/leHa  poccuMilcKoro  obulecTBa,  MpefcTaB/ieHMe 0
MaTemaTM4eckmx OCHOBaX (DYHKLUMOHMPOBAHUSA Pas/IMUHbIX CTPYKTYP, SBEHWUNA,
npoueasyp rpaxgaHcKoro oobulectsa (BblOOPbI, ONPOCbI W APYroe), YMmeHwue
B3aMMOJENCTBOBaTb C COUMa/IbHbIMA WMHCTUTYTaMn B COOTBETCTBUM C WX
(YHKUMAMM N Ha3HAYEHWEM;

2) MATPHOTHYECCKOI'0 BOCIIMTAHUA:

COPMMPOBAHHOCTb POCCUIACKOW PaXKAaHCKOM MAEHTUUYHOCTU, YBAXKEHMS K
MPOLUIOMY M HacTosALEeMY POCCUACKOW MaTeMaTWKuW, LleHHOCTHOE OTHOLLEHWE K
AOCTUDKEHUSAAM POCCUMCKMX MaTeMATUKOB N POCCUIACKOIN MaTeMaTUYECKOW LLIKOSbI,
NCMOMb30BaHNe 3TUX [OCTMXKEHUIA B [PYrvMx Haykax, TEXHOMOrusx, cgepax
39KOHOMVKM;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

0CO3HaHWe AYyXOBHbIX LLeHHOCTEN POCCUICKONo Hapoga, ChopMUPOBaAHHOCTb
HPaBCTBEHHOIO0 CO3HaHWSA, 3TMYECKOro MOBeAEHUS, CBSA3aHHOIO C MPaKTUYeCKUM
MPUMEHEHNEM [OOCTMXKEHUA HayKU W [eAaTeNbHOCTbIO  YYEHOro, 0CO3HaHue
NINYHOTO BK/1aZa B MOCTPOEHME YCTONYMBOIO OyaAyLLero;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

3CTETMYECKOEe OTHOLUEHVWE K MUpPY, BK/KOYas 3CTETUKY MaTemaTUyecKmx
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/ay, PeLleHniA, PacCyXXaeHuni1, BOCIPUUMUNBOCTb
K MaTteMaTU4YecKUM acnekTam pas/inyHbIX BUAOB UCKYCCTBA,;

S) pusuecKoro BOCIUTAHMS:

COpMMPOBAHHOCTb  YMEHUS MPUMEHATb  MaTeMaTU4yeckue 3HaHUS B
NHTepecax 3[0p0BOro 1 6e30nacHOro 06pasa XXM3Hu, OTBETCTBEHHOE OTHOLLEHWE K
CBOEMY 3[10pOBbHO (3[40POBOE NMUTaHME, COanNaHCUPOBAHHBIA PEXMUM 3aHATUA W
OTAbIXa, pPerynsapHas (msmyeckas akTMBHOCTb), (PU3NYECKOe COBEPLUEHCTBOBaHME
PV 3aHATUAX CNOPTUBHO-030POBUTENbHON AeATENIbHOCTLIO;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTb K TPYyAy, OCO3HaHWe LEHHOCTU TPYyAONo6Ua, WHTEpeC K
pasnMnMYHbIM -~ chepam  NPOQECCMOHaNbHON  AeATEeNbHOCTW,  CBA3AHHbIM  C
MaTeMaTUKoOM N eé NPUIOXKEHUAMU, YMEHMEe COBepLlaTb OCO3HaHHbLIN BbIGOP
Oyaywiein npodgeccuv U peasiv3oBbiBaTb COOCTBEHHbLIE KM3HEHHble M/iaHbl,



FOTOBHOCTb M CMOCOOHOCTb K MaTeMaTU4ecKoMy  06pa3oBaHuiO U
CaMOO6pa3OBaHI/IPO Ha TMPOTAXEHUN BCEW XWU3HN, TOTOBHOCTb K aKTMBHOMY
Y4aCTUIO B PELLEHNN MPAKTUYECKNX 3ada4y MaTeMaTUYeCKomn HarnpaBAeHHOCTN,

7) 3K0JIOrH4eCKOro BOCIUTAHUS

CPOPMMPOBAHHOCTb  3KO/IOFMYECKOW  KyNbTypbl, MOHWMaHWE  BAMSIHUSA
COLManbHO-3KOHOMMYECKMX MPOLECCOB Ha COCTOSHME MPUPOAHON 1 COoLMabHOM
cpe/ibl, 0CO3HaHWe rn106abHOr0 XapakTepa 3KOM0rMYeCcKnX NpodeM, OpueHTaLs
Ha MNPUMEHEHNE MaTeMaTUYECKUNX 3HaHWN ANna  peweHna  3afady B obnactu
OKpY>XKatoLlel cpeAbl, MJaHMpOBaHME MOCTYMKOB W OLEHKM WX BO3MOXHbIX
MocneACcTBUIA NS OKPY>XKatoLLEN cpefbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C(hopMUPOBAHHOCTb  MUPOBO33PEHNSI, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pa3BUTMS  HayKM U OOLLUECTBEHHOW  MNPaKTUKK,  MOHMMaHWE
MaTeMaTUYeCKO HayKu KakK cepbl 4Yen0BEYECKON [AesTeNbHOCTM, 3TanoB eé
pasBntna n 3Ha4YNMOCTU ANd pa3ssntna UnBuUIN3alnn, OBJlaJEHNE A3bIKOM
MaTeMaTUKM U MaTeMaTUyecKomn KyﬂbTyDOVI KaK CpeactBoM [MMO3HaHUA MUpa,
FOTOBHOCTb OCYLUECTB/IATL MPOEKTHYHO W WNCCNeJ0oBaTENIbCKYHO AeATE/IbHOCTb
NHAMBMAYANLHO U B Fpynne.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornyeckue aeiicTBUSA:

BbISIBNIATb W XapaKTepu3oBaTb CYLUECTBEHHble MPU3HAKM MaTemaTuyecKmx
OOBEKTOB,  MOHATWIA, OTHOLUEHWIA  MeXay MOHATUAMK,  POPMYIMPOBaTb
onpeseneHns NOHATUIA, YCTaHaBIMBATb CYLLECTBEHHbIN NPU3HaK Knaccupukaumu,
OCHOBaHWA A/ 0600LLEeHNA 1 CPaBHEHWS, KpUTEPUM NPOBOAMMOrO aHaIn3a,;

BOCNPUHMMATb,  (JOPMYynMpoBaTb U MPeobpasoBbiBaTb  CYXKAEHUS:
YTBEPAUTE/bHbIE N OTPULIATESIbHbIE, EAVHUYHbIE, YACTHbIE U O6LLMe, YCIIOBHbIE;

BbIIBNIATb MaTeMaTUYeCKne 3aKOHOMEPHOCTK, B3aMMOCBA3W U MPOTUBOPeUns
B (paKTax, AaHHbIX, HAGMOLEHUAX U YTBEPXAEHUAX, Mpeniaratb KpUTepun o4
BblISIB/IEHUA 3aKOHOMEPHOCTEW 1 MPOTUBOPEYUNI;

[enatb BbIBOAbI C WCMO/Ib30BaHWEM 3aKOHOB JIOTUKW, [OeAYKTUBHBIX 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 uccienoBarejabCcKue 1eMCTBUA:

MCMOo/b30BaTb BOMPOCbl KaK WCC/ef0BaTe/lbCKUM UHCTPYMEHT MO3HaHUS,
(hopmynupoBaTb  BOMPOCLI,  (UMKCUpYIOLLME  MPOTMBOpPeYne,  Mpobemy,
yCTaHaB/MBaTb MCKOMOe M [aHHOe, (PopMMpoBaTh rMNOTE3y, aprymMeHTUpoBaTb
CBOHO MO3ULNIO, MHEHWE;

MPOBOAWTL CaMOCTOATE/IbHO CM/IaHMPOBAHHbIA 3KCMEPUMEHT, UCC/ef0BaHNe
MO YCTaHOB/IEHNIO 0COOEHHOCTEN MaTeMaTUYeCKOro 00beKTa, ABIEHUS, NPoLLecca,
BbISIB/IEHUIO 3aBUCUMMOCTEN MeXay 00beKTaMu, ABNeHNsAMN, NpoLeccamu;

CaMOCTOATE/IbHO (POPMYNNPOBaTb 0606LLEHNA M BbIBOAbI MO pe3y/ibTatam
MPOBEAEHHOrO  HabMOLeHNs,  WUCCMefoBaHMs,  OLEHMBaTb  AOCTOBEPHOCTb
MOJlyYeHHbIX Pe3ynbTaToB, BbIBOAOB 1 0000LLEHWIA;

MPOrHO3MpPOBaTb BO3MOXHOE pas3BUTME Mpouecca, a Takke BblABUraTb
MPesnosIOXKEHNA O ero PasBUTUM B HOBbIX YC/IOBUSX.

Pabora c nnopmanueii:

BbISBNATL AeUUMTLI NHPOPMaLMK, AaHHbIX, HEOOXOAMMbIX AN O0TBeTa Ha
BOMPOC W1 AN peLleHns 3afaun;

BbIGMpaTb MH(OPMALMIO U3 UCTOUYHMKOB Pas3/IMYHbIX TUMOB, aHa/IM3MPOBATb,
CUCTEMATU3NPOBATL M MHTEPNPETUPOBaTh MHMOPMALMIO PasINYHbIX BUAOB U
(hopM NpeacTaBeHUs;

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

OLeHnBaThb HafEéXHOCTb MHopMaLun no CaMOCTOSTe/IbHO
chopmMyNMpPOBaHHbLIM KPUTEPUAM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCMPUHMMATb 1 POPMYNNPOBaThb CYXXAEHWS B COOTBETCTBUM C YC/TOBUAMU U
uenammn O6LLI,€HI/IF|, AACHO, TOYHO, IpPpaMOTHO BblPpaKadTb CBOKO TOYKY 3PEHNA B
YCTHbIX N MUCbMEHHbLIX TEKCTaX, AaBaTb MOACHEHUA MO XOA4Y PeLleHnA 3ajadyu,
KOMMEHTMNPOBATb nonyquan‘/’l pe3ynbTar,

B XoAe 06CYy)KAeHWs 3alaBaTb BOMPOCHI MO CYLLECTBY 0OCYXXAaeEMOW TEMbI,
Npo6nemMbl, pellaemoi 3afauyn, BbICKasblBaTb WAEW, HALENEHHbIE Ha MOUCK
peweHnsd, conocTaB/iIATb CBOU CYXAEHUA C CYXAEHUAMUN [Opyrmx yY4YaCTHUKOB
Ananora, 06HapyXXumBaTb pasninyme M CXOACTBO MNO3NLMIA, B KOPPEKTHON hopme
(hopmMynMpoBaTb pa3HOrNacus, CBOW BO3PaKEHWS;

NpeacTaBnATb Pe3ynbTaTbl PELeHNs 3a4aum, IKCepuMeHTa, UCCneloBaHus,
MPOeKTa, CamOCTOATENbHO BbIOMPaTb (hOpMaT BbLICTYMNEHUA C Y4ETOM 3agad
npeseHTaLMM 1 0COBEHHOCTEN ayAnTopuUMn.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaB/ATb M/aH, aITOPUTM PeLleHns 3a4a4un, BblIbupaTb Crocob peLleHus C
YUYETOM MMEIOLLMXCS PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaThb
N KOPPEKTMPOBATb BapMaHTbl PELUEHWNIA C YYETOM HOBOW MH(OPMaLUN.

CaMOKOHTPOJIb, 3MOHI/IOHaJIbe1ﬁ HHTCJJICKT:

BfafeTb  HaBblKaMy  MO3HaBaTe/IbHON  pepieKCMM  KakK  OCO3HaHWA
COBEpPLUAEMbIX LENCTBUA M MbICIUTENbHBIX MPOLECCOB, UX Pe3y/bTaToB, B/AAETb
crocobamn CcamornpoBePKKN, CaMOKOHTPONA Mpouecca M pesy/bTaTa peLleHus
MaTeMaTMYeCcKOW 3a1aun;

npeasuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTb MPU pPeLleHnn 3a4a4uu,
BHOCUTb KOPPEKTUBbLI B [eATE/IbHOCTb Ha OCHOBE HOBbIX 0OCTOATENILCTB, AAHHbIX,
HaleHHbIX OLMOOK, BbISIBMIEHHbIX TPYAHOCTEN;

OL,eHMBaTb COOTBETCTBUE pe3y/ibTaTa Liesin U YCN0BUAM, 0ObACHATb MPUYUHDI
LOCTVKEHUS UM HEeAOCTVKEHUS pe3ynibTaToB [AeATeNbHOCTM, HaXOAUTb OLLUMOKY,
[aBaTb OLLEHKY NMPUOBPETEHHOMY OMbITY.

CoBMecTHASI 1€ATEJIbHOCTD:

MOHMMATb M UCMOMb30BaTb MPEnMyLLEeCTBA KOMaHAHON M UHAVBUAYA/IbHOM
paboTbl NpU  peleHun y4yebHbIX 3afa4y, MNPUHMMATb Lelb COBMECTHOM
[eATeNIbHOCTK, MIaHMPOBaTb OpPraHM3auMio COBMECTHOM paboTbl, pacnpefensTsb
BUAbl paboT, [oroBapuBaTtbCs, 06CYXAaTb MNpouecc U pesynbTar paboThl,
06006LWaTh MHEHMSA HECKO/IbKUX NOAEN;

y4yacTBOBaTb B FpynnoBbIX opmax paboTbl (06CY>KAEHWS, 0OMEH MHEHWMN,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4acTb pPaboTbl U
KOOPAMHUPOBaTL CBOW AEWCTBUA C APYTUMW YleHaMy KOMaH[bl, OLEHWMBaTb
KayeCTBO CBOEro BK/aga B 06LMIA NPOAYKT MO KPUTEPUAM, CHOPMYTMPOBAHHBLIM
y4yacCTHUKaMu B3aMMOLENCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K KoHUy o06yyeHuns B 10 kuacce 0Oy4arOLMiAcA MONYy4MT chneaytouime
npeaMeTHble pe3y/bTaTbl MO OTAE/bHLIM TeMaM paboueil nporpaMmMbl Y4e6HOro
Kypca «Anrebpa 1 Hayasia MmaTeMaTUYeCcKoro aHamsax:

Yuciia v BBIYMCJIEHUSA:

CBOOOAHO OrnepupoBaTb MOHATUAMU: pPaLMOHa/IbHOE 4YKCI0, HGECKOHeYHas
nepuognyeckas Apobb, MPOUEHTbl, UppauMOHa/lbHOE  YMC/I0, MHOXECTBA
pauMoHaIbHbIX U AEACTBUTENbHLIX YMUCEN, MOAY b AeNCTBUTENbHOIO YNCNa;

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

MPUMEHSATL NPUBIMKEHHBIE BbIYMCNIEHNS, NPaBuia OKPYI/IeHUS, NMPUKUAKY U
OLleHKY pe3y/nbTarta Bbl4YUC/IEHWIA;



CBOOOLHO oOnepupoBaTb MOHATUEM: CTeMeHb C LenbIM MoKasaTenem,
MCMO0/b30BaTh NOAXOAALLYHO (POPMY 3anuncK AeNCTBUTENbHBIX YUCeS A/1F PeLLeHns
NPaKTUYECKNX 33434 N NpeAcTaBNeHns AaHHbIX;

CBOOGOAHO OMepupoBaTb MOHATUEM: apUPMETUYECKNIA KOPEHb HATypaslbHOW
CTENEHN;

CBOOOJHO OMepmMpoBaThb NOHATUEM: CTEMNeHb C pauMoHaIbHbIM NoKasaTesnem;

CBOOOAHO oOrepupoBatb MOHATUAMU: florapuMm 4dmucna, AecATUYHble WU
HaTypaJibHble NIorapuMmbl;

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

onepupoBaTb MOHATUAMW: apKCUMHYC, apKKOCUHYC U apKTaHreHC 4MCc/ioBoro
aprymeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOAHO OMepupoBaTb MOHATUMAMM: TOXAECTBO, YpPaBHeHWE, HepaBeHCTBO,
paBHOCWU/bHbIE YPaBHEHUA U YPaBHEHWNSA-CNeACTBUSA, paBHOCU/IbHbIE HEPaBEHCTBA,

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

CBOGOAHO OrMepmpoBaTb MOHATUAMW: MHOrO4YeH OT OfHOW MepPeMeHHOM,
MHOroY/fieH C UenbiMh  KO3puumeHTaMm, KOPHM MHOrOuYNIEHa, MPUMEHSATD
feneHne MHorovseHa Ha MHOro4dseH ¢ oCtTatkom, TEOPEMY Be3y n TEOPEMY Buneta
NS pelleHns 3atay;

CBOGOAHO OnepupoBaTb MOHATUAMMW: CUCTEMA JIMHENHBIX YpPaBHEHWIA,
mMatpuua, onpefenvTeNis Matpuubl 2 X 2 W ero reoMeTpUYecKuini  CMbICH,
1CMoNb30BaTb CBOWCTBA OnpefenuTens 2 x 2 AN BblYWUCNEHUSA ero 3HayeHus,
MPUMEHATb ONPeAenTeNn ANA PeweHnuss CUCTEMbl JIMHEMHBbIX YpPaBHEHWNA,
MOZENMPOBaTb peasibHble CUTYaUUn C NOMOLLH0 CUCTEMbI IMHEMHbIX YpaBHEHWA,
nccnenoBaTb MOCTPOEHHbIE MOAENM C MOMOLLbIO MaTpuy, W onpegenvTenei,
NHTEPMPeTUPOBaTb NOMYyYEHHbI pe3y/bTar;

MCMoNb30BaTb CBOWCTBA [AEWCTBMIA C KOPHAMM ANnd  MpeobpasoBaHus
BbIPaXKEHWIA;

BbINO/HATL NPe0bpa3oBaHNS YNCNOBLIX BbIPAXKEHWNIA, COAEPXKALLMX CTEMEHN C
paunoHa/bHbIM NOKa3aTenem;

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

CBOOOAHO OnepupoBaTb MOHATUAMWU: UpPPaLMOHa/IbHbIE, MOKa3aTe/lbHble U
norapumMmnyeckme ypaBHeH s, HAXOAUTb UX PELLIEHUS C MOMOLLbH0 PaBHOCU/bHBIX
MepexofoB UM OCYLLECTBNAA NPOBEPKY KOPHEN;



MPUMEHATL OCHOBHbIE TPUIOHOMETPUYECKME (hopMY bl A1 NMpeobpa3oBaHus
TPUIOHOMETPUYECKNX BbIPXKEHWA;

CBOOOLHO OnepupoBaTb MOHATUEM: TPUFOHOMETPUYECKOE YpaBHEHMe,
NPUMeHATbL  Heobxoaumble  (OPMYNbl AN PelleHWs  OCHOBHbIX — TWMOB
TPUTOHOMETPUYECKMX YPaBHEHWNA;

MOZENMPOBaTh peasibHble CUTyauuuW Ha A3blKe anrebpbl, COCTaBNATb
BbIp&XXEHUSA, YpaBHeHWs, HepaBeHCTBA MO YC/IOBUIO 3afayun, WCCefoBaTb
MOCTPOEHHbIE MOAENN C UCNONb30BaHEM annapara aireépsbi.

DOyHKUMHA U TPaPuKu:

CcBOGOAHO OMepupoBaTb MOHATUAMU: PYHKLMA, CNOCO6LI 3adaHnsA PYHKLMK,
B3aMMHO 00paTHble (YHKUMM, KOMMO3UUMSA (DYHKUMA, Tpauk ¢yHKUWK,
BbINOJ/IHATL 3/1EMEHTapHbIe NPeobpa3oBaHnA rpaiuKoB YHKLMA;

CBOOOAHO OnepuvpoBaTb MOHATUAMW: 06M1aCTb OMpPefeneHUs U MHOXECTBO
3HAYEHWUIA (DYHKLMK, HYNIX (YHKL MK, NMPOMEXYTKIN 3HAKOMOCTOAHCTBA,;

CBOOOAHO oOnepupoBaTb MOHATUAMMU: YETHbIE W HEYETHble QYHKLMK,
neproamnyeckue PYHKUUKN, NPOMEXYTKN MOHOTOHHOCTU (DYHKLUMW, MakCUMyMbl U
MUHUMYMbl  (DYHKLMKW, Hanbosbllee WM HauUMeHbllee 3HayeHve (YHKLMM Ha
MPOMEXYTKE;

CBOOOAHO OMepuvpoBaTb MOHATUAMW: CTENeHHas MYHKUMA C HaTypasibHbIM Y
LenblM roKasaTenemM, rpauk CTeneHHOW (OYHKLUMW C HATypalbHbIM U LefbIM
rnokasarenieM, rpauk KOpHSA N-O/ CTerneHn KakK (yHKLMW 0OpaTHOM CTeneHn ¢
HaTypaJibHbIM NOKa3aTesnem;

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

CBOOOAHO OrepupoBaTb MOHATMAMW: MOKasaTeflbHasd W forapugmmnyeckas
(yHKUUN, X CBOMCTBA W TrpaguKK, MCMOMb30BaTh UX rpauky ON1s peLLeHus
YPaBHEHWIA;

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

MCNONb30BaTb rPauKn  PYHKUMA 419 UCCNefoBaHMA  MPOLECCoB U
3aBMCMMOCTEN NP peLleHnn 3a4a4 U3 Apyrux y4yebHbIX NPeaMeToB U peasbHOi
XW3HW, BblpaXaTb POpPMynamMu 3aBUCUMOCTU MEXAY BENIMUMHAMY;

Havana maTeMmaTH4yeckoro aHajm3a:

CBOOGOAHO OnNepupoBaTb MOHATUAMU: apUMeTUYeCcKas U reoMeTpuyeckas
nporpeccusi, 6eCKOHeYHO YObIBatoLLLas reOMeTpUYECcKas NPorpeccus, IMHeHbIN 1
3KCMOHEHLMaNbHbIA POCT, (DOPMY/a CMNOXKHbIX NPOLEHTOB, UMETb MpeLCcTaB/eHNe
O KOHCTaHTE;

MCNONb30BaTb MPOrpeccun [ANA peLleHns peasibHbIX 3agad MPUKIaLHOro
XapakTepa;



CBOOGOHO OMepupoBaTb NOHATUAMK: MOC/EA0BATE/IbHOCTb, CMOCOObI 3aaHNA
nocnefoBaTe/lbHOCTE, MOHOTOHHblEe W OrpaHuWYeHHble MOC/eA0BaTe/IbHOCTH,
MOHMMAaTb OCHOBbl 3aPOXAEHWA MaTemMaTMyeCKOro aHaimMsa Kak aHainsa
GECKOHEYHO MasibIX;

CBOOOAHO OMepupoBatb MOHATUAMU: HenpepbiBHblE  (PYHKUUW, TOUKU
paspbiBa rpafuka gyHKUMN, aCMMNTOThI rpaduKa ghyHKUUN;

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

CBOOOAHO oOrepupoBatb MOHATUAMW: MepBad W BTOpas MPOU3BOAHbIE
(hyHKUMK, KacaTeNbHas K rpamky QyHKUnn;

BbIYNCNATL NPOU3BOAHbIE CYMMbI, MPOM3BEAEHNSA, YACTHOrO M KOMMO3NLUK
ABYX PYHKLMIA, 3HaTb NPOUN3BOAHbIE 3/1leMEHTaPHbIX (DYHKLINN;

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

MHokKecTBa M JIOTHKA:

CBOOOAHO  oOrnepupoBaTb  MOHATUAMMW:  MHOXEeCTBO, oOfepaumMm  Hag
MHOXeCTBaMu;

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

CBOOGOAHO OrnepupoBaTb MOHATUAMW: OMpefesieHne, Teopema, ypaBHeHMe-
CNeACcTBMe, 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 n Hadasna MateMaTUYecKoro aHasim3a:

Yuciaa v BBIYUCIEHUA:

CBOOOAHO oOnepupoBaTh MOHATUAMW: HATypaslbHOE W LEfIoe  4umcho,
MHOXEeCTBa HaTypa/lbHbIX U Le/bIX YUCEeN, WUCMO/b30BaTb MPU3HAKM Ae/IMMOCTU
uenbix uncen, HOL n HOK HaTypanbHbIX Yncen Ans peleHns 3agay, NpUMeHsTb
anroput™ EBknnaa;

CBOGOAHO OnepupoBaTb MOHATMEM OCTaTKa MO MOAY/, 3anucbiBaTb
HaTypa/ibHble Yncna B Pas/IMUHbIX NO3ULMOHHBIX CUCTEMAX CUUC/IEHWS;

CBOOOAHO oOMnepupoBaTb MOHATUAMMW: KOMIJIEKCHOE YMC/I0 M MHOXECTBO
KOMIMMEKCHBIX Yunces, NpeacTaBNATb KOMMMIEKCHbIE yYMcnia B anredpanyeckon u
TPUrOHOMETPUYECKOI (DOPME, BbIMOMHATL apUPMETMYECKME OMnepaumun C HAMK U
n306paxkaTb Ha KOOPANHATHOWM NAOCKOCTM.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OMnepupoBaTb MOHATUAMWU: MppPaLMOHaIbHbIE, MOKa3aTe/lbHble U
NorapuPMuUYeckne HepaBeHCTBA, HaxXOAUTb UX  PeleHns ¢ MOMOLLbIO
PaBHOCW/IbHBIX MEPEXO/0B;

OCYLLeCTBNATL  OTOOP KOPHEN nNpu  pelieHnM  TPUrOHOMETPUYECKOTO
ypaBHEHWS;

CBOOOAHO oOMepupoBaTb MOHATMEM TPUTOHOMETPUYECKOE HePaBEHCTBO,
MPUMeHATb  Heobxoaumble  (hOPMYNbl AN PeLleHWss  OCHOBHbIX — TWMOB
TPUrOHOMETPUYECKNX HEPABEHCTB;

CBOGOAHO 0rMeprpoBaTb NMOHATUAMM: CUCTEMA M COBOKYMHOCTb YPaBHEHWIA Y
HepaBeHCTB, PaBHOCWU/IbHbIE CUCTEMbI U CUCTEMbI-CNEACTBUA, HAXOAUTL peLleHns
CUCTEMbI M COBOKYMHOCTEN pauMOHasIbHbIX, MPPauMOHasIbHbIX, NMoKasaTe/bHbIX U
NorapuMNYeCKmX ypaBHEHWNIA N HEPABEHCTB;

peLuaTb paunoHabHbIe, nppalnoHasibHbIe, MoKasaTe/bHble,
norapumMmnyeckme 1M TPUTOHOMETPUYECKME  YPaBHEHWA W HepaBeHCTBa,
COAiepXKaLLiMe MOAYN 1 NapaMeTpbl;

MPUMEHATb rpauyeckne MeToAbl ANA PeLleHns YpaBHEHNI U HEPABEHCTB, a
TakKXKe 3a/ay ¢ napameTpamu,;

MOAENMpoBaTb peasibHble CUTyauMn Ha A3blke anrebpbl, COCTaBNATb
BbIP&XKEHUSA, YpaBHEHWs, HepaBeHCTBA W WX CUCTEMbl MO YC/NOBWUKO 3ajayu,
nccnenoBarb MOCTPOEHHbIE MOAENN C  WUCMOJIb30BaHMEM  allnaparta anre6pb|,
NHTEPNPeTMPOBaTb NOYYEHHbIN pe3ynbTar.

DYyHKIUHN U TPAPUKHU:

CTPOUTb TpatiMkn KOMMO3NLUMN  (DYHKLMIA C MOMOLLLI 3/1IEMEHTAPHOIO
1cCneaoBaHNs U CBOMCTB KOMNO3ULMN ABYX (DYHKLMWIA;

CTPOUTb  TeOMeTpuyecknme 006pasbl ypaBHEHMI U HepPaBeHCTB  Ha
KOOPANHATHOW NIOCKOCTH;

CBOOOAHO OrepupoBatb  MOHATUAMU:  rpaiuKM  TPUTOHOMETPUYECKMX
(hYHKUWIA;

NPUMEHATL (PYHKUMM 4N MOAENNPOBaHUSA W MUCCMeA0oBaHUA peasibHbIX
npoueccos.

Havana maTeMaTH4ecKoro aHajmsa:

MCMO/b30BaThb NMPOU3BOLAHYIO AN UCCeA0BaHUS (DYHKLUUM HA MOHOTOHHOCTb
N 3KCTPEMYMBbI;

HaxoauTb HanboNbLLEe Y HaMMEHbLLIEE 3HAYEHUA PYHKLMN HENPEPLIBHOW Ha
OTPE3KE;

MCNO/Mb30BaTh MPOU3BOAHYIO AN HaXOXXAEHUA Hauydllero pelleHns B
NPUKNagHbIX, B TOM 4MCNe COLWa/IbHO-3KOHOMWYECKMX, 3ajadax, [AnA
OnpefeneHnss CKOPOCTM WU YCKOPeHMsi npouecca, 3afaHHOro hopmynoin wmam
rpadmkom;



CBOOOAHO oOMepupoBaTb MOHATUAMMW: MepBOO6pasHasd, OnpenenéHHbIN
WHTEerpas, HaxoAauTb MepBo06pasHble 3/ieMeHTapHbIX (YHKUMIA W BbIYUCNATb
NHTerpan no gopmyne HoloToHa-/1eM6HNLA;

HaxoAuTb M0LLaAN MIOCKUX PUIYyp 1 06BbEMBI TE/ C MOMOLLLIO UHTErpana;

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

pewwatb NpUKNagHble 3agayn, B TOM 4YuCne COLMasibHO-3KOHOMWYECKOTO U
(hn3myeckoro xapakrepa, cCpeAcTeaMm MaTeMaTUYECKOro aHam3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NporpaMMbI Bcero Koutpoabhbie  TIpakruyeckue oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
MHOXeCTBO [eNCTBUTENbHBIX YNCEN.
1 MHorouneHbl. PauyoHaibHble YpaBHEHNA U 24 1
HepasBeHCTBa. CUCTEMbI INHENHbIX
ypaBHEHW
) PyHKUMM 1 rpadmkmn. CTeneHHas (YHKLMA C 12 1
LieNlbIM NnoKasaTesiem
3 ApUHMETAYECKUIA KOPEHb N-01 CTEMEHN. 15 1
VppauroHa/ibHble ypaBHeHMS
4 MokasartesibHas PyHKLMSA. [oKas3aTeNibHble 10 1
ypaBHeHUA
5 Norapugpmunyeckas pyHKUmMS. 18 1
Norapumuyeckne ypaBHeHUs
6 TPUroHOMETPUYECKIME BbIPKEHUSA U 29 1
ypaBHeHUA
NocnepoBaTeNIbHOCTY U MpoOrpeccun 10
HenpepbiBHble hyHKLMW. Npon3BoaHas 20
9 HOBTOPeHI/Ie, 06006LLeHNe, cucTemaTn3aLms 5 ’
3HaHWN
OBLUEE KOJTMYECTBO YACOB MO NMPOrrPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NporpaMMbI Bcero Konrpoannere  TIpaxTuteckue oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 I/Iccne,qOBaHEle (PYHKLMIA C MOMOLLIbIO 29 1
MPOW3BOLHOM
2 MepBoo6pa3Hasa 1 NHTerpasn 12 1
3 "pathmKn TPUrOHOMETPUYECKMX (PYHKLNIA. 14 1
TpPUrOHOMETPUYECKME HEPABEHCTBA
4 VppauroHasibHble, NoKasaTe/ibHble 1 o4 1
norapuMmnYecKmne HepaBeHCTBa
KomnnekcHble uncna 10
HaTtypa/bHble 1 Lenble ymucna 10
CucTeMbI paumoHa/IbHbIX, MPPaLUOHaIbHbIX
7 MOKa3aTe/IbHbIX U NI0rapuiMmnyeckmx 12 1
ypaBHeHWI
8 3afiaun ¢ napameTpamu 16 1
9 nOBTOPeHVIe, 0606LLeHMe, cucTeMaTn3aLus 16 )
3HaHWI
OBLUEE KOTMYECTBO YACOB MO NMPOrPAMME 136 10 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bceero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 MHO>KeCTBO, onepauun Hag MHOXeCcTBaMu 1
N MX CBOICTBA 01.09.2023
2 Juarpammel Snnepa-BeHHa 1 04.09.2023
3 [MprMeHeHne TeOPETUKO-MHOXECTBEHHOIO 1
annapara Ans peLueHns safay 06.09.2023
PaumoHanbHble Yncna. O6bIKHOBEHHbIE 1
4 LecATUYHbIE 4PO6OU, NPOLEHTHI, 1 07.09.2023
GeCKOHeYHble Nepuoamnyeckue apoou
PaumoHanbHble Yncna. O6bIKHOBEHHbIE U
5 [leCATUYHbIE APO6U, NPOLEHTHI, 1 11.09.2023
GeCKOHeYHble nepuonyeckmne apobu
5 MpvMeHeHMe apobeii U NPOLEHTOB ANA 1
peLLeHna NpUKNagHbIX 3a4au 13.09.2023
MpvMeHeHMe apobeid U NPOLEHTOB ANA
7 1
peLleHns NpuKnagHbIxX 3atad 15.09.2023
g [JelicTBUTENbHBIE YMCNA. PaLMOHabHbIE U 1
nppalmoHabHble Ynucna 16.09.2023
9 ApvhmMeTrYeCcKmne onepauun ¢ 1
[leNCTBUTENbHBLIMU YMCNaMM 18.09.2023
10 Mogynb AeCTBUTENBHOIO Y1CNa U er0 1




CBOWCTBa

20.09.2023

11

12

13

Mpn6AMXKEHHbIE BbIYMCNEHUSA, NpaBKia
OKpYINieHns, NPUKMAKa U OLeHKa
pesynbTaTa Bbl4UCIEHWNI

OCHOBHble MeTO/bl PELLEHUS LieMbIX 1
[POGHO-paLMOHA/bHBIX YPABHEHWIA 1
HEepPaBEeHCTB

OCHOBHble MeTO/bl PELLEHUS LieMbIX 1
[POGHO-paLMOHANbHBIX YPaBHEHWIA 1
HEPaBEHCTB

22.09.2023

23.09.2023

25.09.2023

14

OCHOBHble METOAbI PELLEHNS LieMbIX 1
[PO6HO-paLoHaIbHbIX YPaBHEHUI U
HepaBeHCTB

27.09.2023

15

16

17

MHorousieHbl OT OHOW NepeMeHHOMN.
[eneHvne MHOrousieHa Ha MHOTOY/EH C
ocTtaTkom. Teopema be3sy

MHOrouseHsbl ¢ LeNbIMUA KO3(ULIMEHTAMN.

Teopema Bueta

PeLLeHMe CUCTEM NIMHENHBIX YPaBHEHWIA

29.09.2023

30.09.2023

02.10.2023

18

19

20

PeLLeHVe CUCTEM NIMHENHBIX YPaBHEHWI

MaTtpuua CUCTeMbI JIMHEAHbIX YPaBHEHWIA.
Onpepenntens MaTpuLbl 2x2, ero
reoMeTPUYECKMIA CMbIC/ U CBOWCTBA;
BbIYMC/IEHME Er0 3HAYeHUA

Onpepenntens MaTpuLbl 2x2, ero
reoMeTpUYeCKMin CMbIC/T U CBOWCTBA;

04.10.2023

06.10.2023

07.10.2023




BblYMCMEHNE ero 3Ha4eHnA

21

22

MpuMeHeHWe onpesenvuTens 415 peLLeHmns
CUCTEMbI INHEWHbIX YpaBHEHWA

PeLLeHMe NPUKNAAHBIX 33a4 C MOMOLLbHO
CUCTEMbI NINHENHBIX YPaBHEHWI

09.10.2023

11.10.2023

23

PeLleHve NpyKnagHbIX 3aa4 ¢ MOMOLLbHO
CUCTEMbI IMHEWHbIX YpaBHEHWNA

13.10.2023

24

25

26

KoHTposnbHas paboTa: "PaymoHabHble
YpaBHEHNA U HepaBeHCTBa. CUCTEMBI
NINHEWHbIX YpaBHEHUIA"

@D yHKUMA, cnocobbl 3agaHns DYHKLNN.
B3auMHO 06paTHble PYHKLMN.
Komnosnums gyHKumia

"padmk PyHKUMN. DneMeHTapHbIe
npeo6pa3oBaHNsA rpatMKoB QyHKLMNA

14.10.2023

16.10.2023

18.10.2023

27

28

29

30

O6nacTb onpefeneHns 1 MHOXeCTBO
3HAYeHUI OyHKUMK. Hynu dyHKumN.
IMpOMEXyYTKM 3HaK NOCTOSAHCTBA

YUETHbIE N HEYETHbIE (DYHKLMN.
Meprogunueckue GyHKUMA. MPOMEXYTKM
MOHOTOHHOCTM (PyHKLMN

MakcrMyMbl 1 MUHUMYMbI (DYHKLN.
HanbonbLuee N HaMMeHbLLEe 3Ha4YeHNe
(PYHKLMM Ha MPOMEXYTKe

INuiHeliHas, KBagpaTUYHas U po6HO-
NNHeHas QyHKLUK

20.10.2023

21.10.2023

23.10.2023

25.10.2023

31

AnemeHTapHOe uccneosaHve u
NOCTPOEHME rpatiMKoB ATUX DYHKLMIA

27.10.2023




AnemeHTapHOe uccnegosaHme u

32 MOCTPOeHME rpatiMKoB aTUX HYHKLMIA 06.11.2023
33 CreneHs c LenbiM nokasarenem. buHom

HbloTOHa 08.11.2023
34 CreneHb C LenbIM nokasaresnem. buHom

HbloTOHa 10.11.2023

CreneHHas hyHKLUMA C HATYPa/IbHbIM Y
35 I:SQ(;IMMKHOK%&ITGHEM. Eé ceoncTea u 11.11.2023
36 KoHTposnbHas pabora: "CreneHHas

(hyHKUMS. EE cBoiicTBa 1 rpadmk” 13.11.2023
37 ApUPMETNYECKNIA KOPEHb HATYPa/IbHOM

CTENeHW 1 ero CBOWCTBA 15.11.2023
38 ApUHMETUYECKNIA KOPEHb HATYPa/IbHOM

CTENeHW 1 ero CBOCTBA 17.11.2023
39 Mpeobpa3oBaHMs YNCOBbIX BbIPAXKEHWIA,

cofepXallnx CTeNeHN N KOpHU 18.11.2023
40 Mpeobpa3oBaHMs YNCIOBbIX BbIPaXXEHWIA,

coflepXKaLLmx CTeNeHN N KOPHU 20.11.2023
a1 Mpeobpa3oBaHMs YNCOBbIX BbIPAXKEHWIA,

cofiepXKaLLmx CTeNeHN N KOpHU 22.11.2023

VppaunoHanbHble ypaBHeHNS. OCHOBHbIe
42 MEeTO/bl PeLLeHNs nppaLnoHabHbIX

ypaneHaﬁ PPl 24.11.2023

WppauunoHanbHble ypaBHeHNUA. OCHOBHbIE
43 MeTOAbl PeLLeHns nppaLnoHaibHbIX

ypaneHam PRatl 25.11.2023
44 VppaumoHabHble ypaBHEHMA. OCHOBHbIE




METO/b! PEeLLEeHNS MpPaLMOHa/IbHbIX
YpaBHEHMI

27.11.2023

PaBHOCW/IbHbIE NEPEXOAbI B PELLIEHNN

4 MppaLmoHaIbHbIX YpaBHEHWIA 29.11.2023
16 PaBHOCW/IbHbIE Nepexoabl B pu)eLueHmm

nppaLmoHaIbHbIX YpaBHEHWUN 01.12.2023
47 PaBHOCW/IbHbIE NEPEXOAbl B PeLLeHNN

MppaLmoHabHbIX YpaBHEHWIA 02.12.2023
48 PaBHOCW/IbHbIE NEPEXOAbI B PELLEHNN

MppaLmMOoHaIbHbIX YpaBHEHWIA 04.12.2023

CBoiicTBa 1 rpauk KOpHs N-0i cTeneHn
49 Kak (PYHKLMN 06paTHOM CTeMNeHn ¢

Haqu:);/_ﬂbﬂblM nopKasaTeneM 06.12.2023

CsolicTBa M rpamK KOpHS N-0li CTENeHN
50 Kak (PYHKLMN 06paTHOM CTeMNeHn ¢

Haqu:)Z_ﬂbﬂblM nopKasaTeneM 08.12.2023
51 MoHuTOpUHroBas pabota 3a 1 nonyrogue 09.12.2023
59 CTeneHb C paumoHa/IbHbIM NMOKa3aTenemM u

eé CBOIACTBa 11.12.2023
53 CTeneHb C paumoHa/IbHbIM NoKa3aTenemM u

eé CBOMICTBa 13.12.2023
54 CTeneHb € paumoHaibHbIM NOKa3aTenemM u

eé CBOIACTBa 15.12.2023
55 Moka3zaTesnibHas (PYHKLMS, e€ CBOMCTBA U1

rpaguk 16.12.2023
56 Vcnonb3oBaHue rpatmka QyHKUmMmn ons

PELLUEHMNS YPaBHEHWI 18.12.2023




Vcnonb3oBaHve rpagmka QyHKUMn ons

7 o
> PeLLEHNA ypaBHEHUN 20.12.2023
MNokasaTenbHble ypaBHeHUA. OCHOBHbIE
58 MeTo/pbl ptiLueva nokasare/ibHbIX 92 129023
ypaBHEHUA
MokasaTenbHble ypaBHeHUsA. OCHOBHbIe
59 MeTO/bl ngueva rnokKasaresibHbIX 93122023
ypaBHEHUA
Moka3aTenbHble ypaBHeHUA. OCHOBHbIe
60 MeTO/bl pgmeva rnokasaresibHbIX 95 12 2023
ypaBHEHUNA
61 KoHTponbHas paborta: "lMokasarenbHas
(hyHKUMSA. MoKasaTesbHble ypaBHeHNS" 27.12.2023
62 Norapudgm yncna. CeoricTtea orapmgma 29 12,2023
63 Norapudgm yncna. CeolicTBa forapmgma 30.12.2023
64 Norapudgm uncna. CeoricTtea norapmgma 10.01.2024
65 [JecaTnyHble n HaTypasibHble Iorapugmbl 12.01.2024
66 [ecAaTnyHble 1 HaTypa/bHble Norapugmsl 13.01.2024
67 Mpeo6pa3oBaHne BbIPKEHNI,
cogepxalux norapupmel 15.01.2024
68 Mpeobpa3oBaHme BbIPAKEHWUNA,
cogepxalunx norapupmel 17.01.2024
69 MpeobpaszoBaHe BbIPAXKEHWUNA,




cofepxayux norapngmel 19.01.2024
20 Norapugmuueckas QyHKLmA, eé cBolicTBa

N rpagnk 20.01.2024
7 Norapugmuyeckas QyHKLma, eé cBolicTBa

N rpagnk 22.01.2024
79 Vcnonb3oBaHve rpagmka QyHKUMn ons

peLLeHNst ypaBHEHWI 24.01.2024
73 Vcnonb3oBaHve rpagmka QyHKUmMmn ons

peLLeHNs YpaBHEHWI 26.01.2024

Norapumuyeckne ypasHeHUs. OCHOBHble
74 MeTOAbl PeLLeHNs norapuMmuyeckmnx

ypaBﬂeHEVI pueh 27.01.2024

Norapumuyeckne ypasHeHns. OCHOBHbIe
75 METOAbI PELLEHNS NOrapuPMUUECKNX

ypasﬂeHEm Pueh 29.01.2024

Norapumuyeckne ypasHeHUs. OCHOBHbIe
76 MEeTO/bl PeLLeHns norapuMuUYecKmx

ypaneHEM pucp 31.01.2024
- PaBHOCU/IbHbIE NepPexo/bl B peLleHnm

norapuMMYecknX ypaBHeHui 02.02.2024
78 PaBHOCU/IbHbIE NepPexo/bl B peLleHum

norapuMUYeCcKnX ypaBHeHNIA 03.02.2024
79 KoHTposnbHas pabota: "Jlorapugpmmuyeckas

(hyHKUMSA. JTorapuhmMmyeckme ypaBHeHNS" 05.02.2024
30 CVHYC, KOCMHYC, TAHTE€HC N KOTaHreHC

4MCNOBOro aprymeHTa 07.02.2024
81 CVHYC, KOCMHYC, TAHTE€HC N KOTaHreHC

4MC/IOBOr0 aprymeHTa 09.02.2024




APKCUHYC, apKKOCVHYC 1 apKTaHTeHC

2
8 4MC/IOBOr0 aprymMeHTa 10.02.2024
83 ApPKCUHYC, apKKOCUHYC U apKTaHreHC
4MCNOBOr0 aprymeHTa 12.02.2024
TpUroHoMeTprYecKas OKpPY>KHOCTb,
84 onpe,qenueHme TPUrOHOMETPUYECKNX 14.02.2024
(hYHKLMIA YACIOBOrO aprymeHTa
TpUroHoMeTpMYecKas OKpPY>KHOCTb,
85 onpe,qenueHme TPUrOHOMETPUYECKNX 16.02.2024
(hYHKLMIA YACNIOBOrO aprymeHTa
86 OCHOBHbIE TPUTOHOMETPUYECKIME POPMY/IbI 17.02.2024
87 OCHOBHbIE TPUTOHOMETPUYECKIME hOPMY/IbI 19.02.2024
88 OCHOBHbIE TPUTOHOMETPUYECKIME POPMYIbI 91.02.2024
89 OCHOBHbIE TPUTOHOMETPUYECKME POPMY/IbI 94.02.2024
90 Mpeobpa3oBaHme TPUTOHOMETPUYECKIMX
BbIpaXXeHWiA 26.02.2024
01 Mpeobpa3oBaHme TPUTOHOMETPUYECKIUX
BbIpaXKeHWIA 28.02.2024
92 MpeobpaszoBaHme TPUrOHOMETPUYECKNX
BbIpaXXeHWiA 01.03.2024
03 MpeobpaszoBaHme TPUTOHOMETPUYECKIMX
BbIPaXXeHNIA 02.03.2024
94 PelLeHNe TPUTOHOMETPUYECKIX YPaBHEHWI

04.03.2024




95

PeLLeHVe TPUrOHOMETPUYECKINX YPaBHEHNI

06.03.2024
96 PeLueHne TPUrOHOMETPUYECKUX YPaBHEHUN 09.03.2024
97 PeLleHWe TPUroHOMETPUYECKNX YpaBHEHUN 11.03.2024
98 PeLueHne TPUrOHOMETPUYECKUX YPaBHEHUN 13.03.2024
99 PeLueHne TPUTrOHOMETPUYECKUX YPaBHEHUN 15.03.2024
100 PeLleHWe TPUroHOMETPUYECKNX YpaBHEHUI 16.03.2024
KoHTposnbHas pabora:
101 TpUroHoMeTpUYeCKme Bblpa)KeHIl/'Iﬂ n 18.03.2024
TPUrOHOMETPUYECKNE YpaBHEHUS
lMocnenoBaTenbHOCTM, CNOCO6LI 334aHNA
102 nocne,qOBaTenbliocmm. MeTog 20.03.2024
mMaTemMaTMyecKor HAYKUUK
MOHOTOHHbIE 1 OrpaHUyeHHble
103 nocnefoBaTeflbLHOCTU. LcTopusa aHanmsa 92 03.2024
GECKOHEYHO MalbIX
104 ApudmeTmryeckas nporpeccus 93.03.2024
105 ["'eomeTpryeckas nporpeccus 03.04.2024
106 BeckoHeuHO ybbiBatoLLasA reoMeTpuyeckas
nporpeccus 05.04.2024
107 Cymma 6eCKOHeYHO YObIBatoLLEei




reoMeTPUYECKOI Nporpeccum

06.04.2024

JINHEMHBI 1 3KCNOHEHLMaNbHBIA POCT.

108 Yucno e. dopmyna CNoXKHbIX NPOLIEHTOB 08.04.2024
109 JINHEMHBI 1 3KCNOHEHLMaNbHBIA POCT.

Uucno e. dopmMyna CNoXKHbIX NPOLEHTOB 10.04.2024
110 Vicnonb3oBaHWe Nporpeccumn Ana peLleHns

peasibHbIX 33434 NPUKNagHOro Xapakrepa 12.04.2024
111 KoHTposbHas pabora:

"lMocnegoBaTenbLHOCTM M Nporpeccun” 13.04.2024
112 HenpepbIBHble (hYHKLMM N X CBOCTBA 15.04.2024
113 Touka paspbiBa. ACUMNTOTbI FTPagKoB

(hyHKLMIA 17.04.2024
114 CBoiicTBa (hyHKLMIA HENpepbIBHbIX Ha

oTpeskKe 19.04.2024
115 CsoiicTBa (hyHKLMIA HENPEPbIBHbLIX Ha

oTpesKe 20.04.2024
116 MeTog NHTEpBaIOB A/1 PeLleHNs

HepaBeHCTB 22.04.2024
117 MeTog NHTepBaIoB A4/1 peLleHuns

HepaBeHCTB 24.04.2024
118 MeTog NHTepBaIoB A4/1 peLleHuns

HepaBeHCTB 26.04.2024
119 MprYMeHeHMe CBOCTB HEMPePbIBHbIX

(hYHKUMIA oNns peLleHns 3atad 27.04.2024
120 MprvMeHeHWe CBOMCTB HeMpepbIBHbIX

(hYHKUMIA ONs peLeHuns 3aga4 29.04.2024
121 lMepBas 1 BTOpas NPOV3BOAHbIE PYHKLIMN




03.05.2024

OnpefieneHne, reoMeTPUYECKNA CMbICH

122 MPOU3BOAHOM 04.05.2024
123 Onpe,qeneHMfz, (hU3NYECKINIA CMbICT

npou3Bo4HOU 06.05.2024
124 YpaBHeHWe KacaTeNbHOW K rpajvky

(DyHKLMN 08.05.2024
125 YpaBHeHWe KacaTe/lbHOM K rpafuky

(DyHKLMN 10.05.2024
126 Mpon3BoAHbIe 3N1eMEHTAaPHbIX PYHKLNIA 11.05.2024
127 Mpoun3BoAHble 3feMeHTapPHbIX (YHKLWIA 13.05.2024
128 [Mpon3BogHas cCyMMbl, MPOU3BeLEHUS,

4aCTHOIO 1 KOMMO3ULMMN PYHKLMIA 15.05.2024
129 lMpon3BogHas cCyMMbl, MPOU3BeLeHUS,

4aCTHOr0 1 KOMMNO3ULMKN PYHKLNIA 17.05.2024
130 Mpon3BoaHas CyMMbl, MPOU3BeLeHUS,

4aCTHOIO M KOMMO3ULMMN PYHKLMIA 18.05.2024
131 KoHTponbHas paboTa: "lNMponssogHasn™ 90.05.2024
132 lMoBTOpeHVe, 06006LLEHNE, CUCTEMATM3ALMA

3HaHWU: "YpaBHeHNA" 22.05.2024
133 lMoBTOpeHMe, 0606LeHKE, CUCTEMaTM3aLMNS

3HaHWI: "OYHKLMN" 24.05.2024
134 Torosas KOHTposibHas paboTa 95 05.2024
135 Toroeas KoHTposibHas paboTa




27.05.2024

lMoBTOpeHME, 0606LLEHNE, CUCTEMATM3ALMA
3HaHW

OBLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

136

136

10

29.05.2024




11 KJIACC

Ne
n/n

Tema ypoka

MprMeHeHWe NPOV3BOAHON K
CCNeA0BaHNI0 (DYHKLIMIA Ha
MOHOTOHHOCTb W 9KCTPEMYMb!

MprMeHeHUe NPOV3BOAHON K

nccnefoBaHno (YHKUUIA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMbl

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

01.09.2023

04.09.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MprMeHeHne NPOV3BOAHON K
nccnefoBaHnIo PyHKUMIA Ha
MOHOTOHHOCTb W 3KCTPEMYMb!

06.09.2023

MprMeHeHne NPOV3BOAHON K
nccnefoBaHno PYHKUMIA Ha
MOHOTOHHOCTb Y 3KCTPEMYMbl

MprMeHeHne NPOV3BOAHON K
nccnefoBaHno PYHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

MprMeHeHne NPOM3BOAHON K
nccnefoBaHno YHKUMIA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMbl

HaxoxaeHune HanbosnbLiero u

HaVMEHbLLEr0 3HAYEHWS HEMPEePbIBHOI
(YHKLMM Ha OTpeske

07.09.2023

07.09.2023

08.09.2023

11.09.2023

HaxoxaeHne HanbosnbLlero u




HaVMEHBLLIEr0 3HAUYEHMS HEMPEPbIBHO
(YHKLMN Ha OTpe3Ke

13.09.2023

10

11

HaxoxaeHne HanbobLIEro n
HaMMeHbLLEro 3HaYeHWst HenpPepbIBHOW
(hYHKLMM Ha OTpe3ke

HaxoxzeHve HanbosbLLero un
HaMMeHbLLEro 3Ha4eHNsl HeNpepbIBHOA
(PYHKLMW Ha OTpe3ke

HaxoxgeHve HanbosbLLero u
HauMeHbLLEro 3HauYeHus HemnpepbIBHOWM
(hyHKUMW Ha OTpe3ke

14.09.2023

15.09.2023

18.09.2023

12

HaxoxgeHne HanbosnbLlero u
HaVMeHbLLIEr0 3Ha4YeHUS HENPEPbIBHOW
(hYHKUMM Ha OTpe3Ke

20.09.2023

13

MprMeHeHWe NPOW3BOAHOM NS
HaXO0XAEHNS HaUNYULLErO PeLLeHns B
NpUKNagHbIX 3afadvax

21.09.2023

14

15

16

MpUMeHeHKe NPOU3BOAHON NS
HaXOXEHUS HaWUYYLLIETO PELLEHNS B
MPUKNaAHbIX 3agadax

MprMeHeHMe NPON3BOAHON AN1s
onpeaeneHns CKOpPoCTU U YCKOPeHMS
npotecca, 3agaHHOro PopmMysnon unm
rpagukom

MpyMeHeHMe NPON3BOAHON A1
onpeaeneHnst CKOpoCTU U YCKOPeHMS
npouecca, 3aaHHoro popmMynoin nnm
rpagukom

22.09.2023

25.09.2023

27.09.2023




17

BxofHas MOHUTOPUHIoBas paboTa

28.09.2023

18 Komnosuuuns dyHKumii 99.09 2023
19 Komnosnums gyHKumia 02.10.2023
20 FEOMETpVILIeCIfI/Ie 06pa3sbl ypaBHeHUI Ha

KOOPAWNHATHOW N/I0CKOCTU 04.10.2023
21 "eomeTpuyeckune 06pasbl ypaBHEHWI Ha

KOOPAMHATHOM N0CKOCTU 05.10.2023
99 KoHTposnbHasa pabota: "lccnegoBaHue

(hYHKLMI C MOMOLLIbIO MPON3BOAHON" 06.10.2023
23 MepBoo6pa3Hass, 0CHOBHOE CBOMCTBO

nepBoo6pasHbIX 09.10.2023
24 MepBo06Pa3Hble 31eMEHTAPHBLIX PYHKLNNA.

MpaBuia HaxoXaeHns NepBoobpasHbIX 11.10.2023
o5 MepBOOGpPa3HbIE 3N1EMEHTAPHbIX (YHKLMWIA.

MpaBuna HaxoXaeHWst NepBoobGpasHbIX 12.10.2023
26 WHTerpan. FeomMeTpuyeckunin cmbicn

NHTerpana 13.10.2023
27 BbluvcneHve onpefenéHHoro HTerpana

no thopmyne HetoToHa-/1enbHMLa 16.10.2023
08 BbluvcneHve onpefenéHHoro HTerpana

no opmyne HetoTOHa-S1einbHMLa 18.10.2023
29 MMprMeHeHWe nHTerpana 418 HaxoXaeHus

nnoLasei NIocKux uryp 19.10.2023
30 [MpumeHeHWe nHTerpana Ana HaxoxaeHns

00bEMOB reOMETPUYECKNX TeN 20.10.2023




MprMepbl peLLeHnin audhepeHLnaIbHbIX

31 YpaBHEHMI 23.10.2023
39 MpuMmepbl peLLeHnin audhepeHLnanbHbIX
ypaBHEHWI 25.10.2023
MaTtemaTnyeckoe MOAeNNpPoBaHNe
33 eaJIbHbIX MPOLECCOB C MOMOLLbIO
,FD),VIQJ(bepeHLUEI)aII;IIbeIX ypaBHe::M 26.10.2023
34 KoHTposnbHas paboTa: "lMepBoobpasHas v
nHTerpan” 27.10.2023
35 TpuroHomeTpryeckme yHKLUN, NX
CBOICTBA W rpafuKu 06.11.2023
36 TpuUroHomeTpuyeckune yHKLUN, NX
CBOWCTBA U rpafnkm 08.11.2023
37 TpuroHomeTpryeckme yHKLUUN, NX
CBOWCTBA U rpatnkm 09.11.2023
38 TpuroHomeTpryeckme yHKLUN, NX
CBOICTBA U rpafuKu 10.11.2023
39 TpuroHomeTpuyeckune MyHKLUUN, NX
CBOWCTBA U rpagnkm 13.11.2023
OT60p KOPHEN TPMrOHOMETPUYECKNX
40 aBHEHWI C NOMOLLbIO
3T/[F))l/lr0HomeTp|/|LleCKLI(le OKPY>KHOCTU 15.11.2023
OT60p KOPHEN TPMrOHOMETPUYECKINX
41 aBHEHMI C MOMOLLLbIO
)T/SerHomeTpmquKu;Vl OKPY>KHOCTU 16.11.2023
OT60p KOpHEN TPUrOHOMETPUYECKNX
42 YPaBHEHWIA C MOMOLLbIO 17.11.2023

TPUrOHOMETPUYECKOI OKPY>XKHOCTY




OT60p KOPHEN TPUrOHOMETPUYECKMX

43 aBHEHWI C NOMOLLbHO

}F/EI/IFOHOMeTpVILIeCKu(-)tVI OKPY>XKHOCTU 20.11.2023
44 PelueHne TpUroHOMETPUYECKUNX

HepaBeHCTB 22.11.2023
45 PeLueHne TPUrOHOMETPUYECKUX

HepaBeHCTB 23.11.2023
46 PeLueHe TPUrOHOMETPUYECKUX

HepaBeHCTB 24.11.2023
47 PelueHne TPUroHOMETPUYECKUNX

HepaBeHCTB 27.11.2023

KoHTponbHas paboTa: "IMpatmku
48 TPUTOHOMETPUYECKMX (DYHKLNIA.

TF:)I/IFOHOMGTF;)I/I‘-IGCKI/IQ (I*-I))e/paSEHCTBa" 29.11.2023
49 OCHOBHbIE MeTOAbl peLLeHus

nokasarte/ibHbIX HepaBeHCTB 30.11.2023
50 OCHOBHbIe MeToAbl peLLeHmns

nokasarte/ibHbIX HEPaBEHCTB 01.12.2023
51 OCHOBHbIE MeTOAbI peLLeHus

nokKasaTe/lbHbIX HEpPaBeHCTB 04.12.2023
59 OCHOBHbIE MeTObl peLLeHus

nokasarte/ibHbIX HepaBeHCTB 06.12.2023
53 OCHOBHbIe MeTOAbl peLLeHmns

norapuMnYecKnNX HepaBeHCTB 07.12.2023
54 OCHOBHbIE MeTOAbI peLLeHus

NnorapnmMnYecKnx HepaBeHCTB 08.12.2023
55 OCHOBHbIE MeTOAbl peLLeHuns

NorapnMmMUYecKnX HepaBeHCTB 11.12.2023




OcCHOBHbIe METO/bl peLleHnA

%6 norapuMnYecKnX HepaBeHCTB 13.12.2023
57 OCHOBHbIe MeToAbI peLLeHmns

NppaLnoHaibHbIX HEPaBEHCTB 14.12.2023
58 OCHOBHbIE MeTObl peLLeHus

nppaLmoHaIbHbIX HEPABEHCTB 15.12.2023
59 OCHOBHbIe MeToAbI peLLeHmns

nppaLmoHaIbHbIX HEPABEHCTB 18.12.2023
60 OCHOBHbIe MeTOAbI peLLeHmns

NppaLnoHaibHbIX HEPaBeHCTB 20.12.2023
61 I"pahnueckre MeToapbl peLLeHus

nppaLmoHaIbHbIX YpaBHEHW 21.12.2023
62 I"pathmyeckre MeTOAbI peLLeHns

MppaLmoHaIbHbIX YpaBHEHWIA 22.12.2023
63 I"pathmyeckre MeTOAbI peLLeHns

noKasaTe/lbHbIX YpaBHEHWI 25.12.2023
64 I"pahnueckre MeToabl peLLeHns

nokasarte/ibHbIX HepaBeHCTB 27.12.2023
65 I"pathmyeckre MeToAbl peLLeHns

NOrapuPMUUeCcKnX ypaBHeHWiA 28.12.2023
66 I"pahnueckme MeToapbl peLLeHns

norapuMnYeCcKnNX HepaBeHCTB 29.12.2023
67 I"paghmyeckre MeToAbl peLLeHns

norapnmMUYecKnX HepaBeHCTB 10.01.2024

I"pathmyeckre MeToAbl peLLeHns
68 NnokKasaTe/ibHbIX 1 fIorapuMmyecKnx

pasnerm puch 11.01.2024
69 I"pathmyeckre MeToAbl peLLeHns




noKasaTe/lbHbIX 1 T0rapuMnyecKnx
YpaBHEHMI

12.01.2024

70

71

72

I"pachrueckme MeTofbl PELLEHNS
MOKa3aTe/bHbIX 1 TOrapuM1UYecKmx
HEepaBeHCTB

I"pahnueckre MeToapbl peLLeHns
MoKa3aTe/lbHbIX U I0rapuiMmnyeckmx
HepaBeHCTB

KoHTposnbHas paboTa: "VppaynoHanbHble,

nokasarte/ibHble U norapummnyeckme
HepaBeHcTBa"

15.01.2024

17.01.2024

18.01.2024

73

KomniekcHble uncna. Anrebpavyeckas u
TPUroHOMeTprYecKas (hopMbl 3anmncu
KOMM/IEKCHOrO Yncna

19.01.2024

74

KomnsiekcHble uncna. Anrebpavyeckas u
TPUIrOHOMETPMYECKasi (POPMbI 3amnncu
KOMI/IEKCHOIO Ymncna

22.01.2024

75

76

ApudMeTHYECKIE OMNepaLn ¢
KOMM/IEKCHBIMMW YMCNamMm

ApurdMeTHYECKIE OMNepaLn ¢
KOMM/IEKCHbIMMW YMCIaMu

24.01.2024

25.01.2024

77

1306paxkeHre KOMMJIEKCHBIX YMCen Ha
KOOPAMHATHOM N0CKOCTU

26.01.2024

78

79

306paXkeHre KOMMAEKCHBIX YNCeN Ha
KOOPAMHATHOM NIOCKOCTK

dopmyna Myaspa. KopHu n-oi1 cteneHu
N3 KOMIM/IEKCHOr0 ymncna

29.01.2024

31.01.2024

80

dopmyna Myaspa. KopH¥ n-oii cTeneHu




N3 KOMIMJIEKCHOIo Yncna

01.02.2024

[NprMeHeHne KOMMNEKCHbIX Yncen Ans

81 S;I;?,Hm (hM3MYECKMX N TeOMETPUYECKINX 02.02.2024
82 KoHTposnbHas pabota: "KomniekcHble

yucna" 05.02.2024
83 HaTtypanbHble 1 Uenble ynucna 07.02.2024
84 HaTtypasbHble 1 Lenble ymicna 08.02.2024
85 [MpumeHeHWe Np13HaKoB AeNNMOCTH

LenbIx yncen 09.02.2024
86 [MpuMeHeHne NpU3HaKoB AeIMMOCTHU

Lenbix ymcen 12.02.2024
87 [MprMeHeHne NpuU3HaKoB AeIMMOCTHU

uenbix yncen: HOA n HOK 14.02.2024
88 IMpumeHeHWe Np13HaKoB AeNUMOCTH

uenbix yncen: HOA4 n HOK 15.02.2024
89 IMpuMeHeHne NpU3HaKoB AeIMMOCTHU

LenbIX Yncen: ocTaTky No Moaynto 16.02.2024
90 IMpumeHeHWe Npn3HaKoB AeNUMOCTH

LenbIX Yncen: ocTaTky No Moaynto 19.02.2024

[MpumeHeHWe Npn3HaKoB AeNMMOCTH
91 enbIX Yncen: anroputm Eeknnga ang

geLueva 3afay B u,znblx qvlcnaf ! 21.02.2024
92 KoHTposnbHas paboTa: "Teopus LenbixX

ymcen" 22.02.2024
93 Cuctema 1 COBOKYNHOCTb YpaBHEHUA.




PaBHOCUNbHBIE CUCTEMBI U CUCTEMBI-
cnencTend

26.02.2024

94

95

96

Cuctema 1 COBOKYNHOCTb YpaBHEHU.
PaBHOCW/bHbIE CUCTEMBI U CUCTEMbI-
CNeAcTBmA

OCHOBHble METO/bl PeLLEHNs CUCTEM W
COBOKYMHOCTEW paLoHabHbIX
ypaBHEHWI

OCHOBHbIe METO/bI PeLLEHNA CUCTEM U

COBOKYMHOCTEN MppaLyoHaibHbIX
ypaBHEHUIA

28.02.2024

29.02.2024

01.03.2024

97

OCHOBHble METO/bl PELLEHNS CUCTEM W
COBOKYMHOCTEN NokasaTe/lbHbIX
ypaBHEHUIA

04.03.2024

98

OCHOBHble METO/bl PELLEHNS CUCTEM W
COBOKYMHOCTE MoKa3aTe/lbHbIX
YpaBHEHUI

06.03.2024

99

100

101

OCHOBHble METO/bl PELLEHNS CUCTEM W
COBOKYIMHOCTEN N10rapuMmyecKmx
YpaBHEHUI

OCHOBHble METOAbI PELLEHNS CUCTEM W
COBOKYMHOCTEN N10rapuMmyecKmx
ypaBHeHWI

MprMeHeHne CUCTEM K PELLEHNIO
mMaTeMaTM4YecKux 3aday 1 3agay us
pa3NNYHbIX 06/1acTe HayKN 1 peasibHOM
XXM3HW, NHTepRpeTaums NoyyYeHHbIX
pe3ynbTaToB

07.03.2024

11.03.2024

13.03.2024




102

103

104

lMprMeHeHNe CUCTEM K pPeLLEHNIO
maTemMaTh4yecKux 3afad v 3agad u3
pasNMYHbIX 061acTel HayKun 1 peanbHOM
XW3HW, MHTepnpeTaunsa nonyyveHHbIX
pe3ynbLTaToB

MprMeHeHNe HePaBEHCTB K PeLLeHMIo
MaTeMaTUYecKnX 3aaay 1 3aad u3
Pa3NINYHbIX 061aCTe HayKu U peanbHOM
KN3HW, MHTEepRpeTauus NonyYeHHbIX
pe3ynbTaToB

KoHTposnbHas pabota: "Cucremol
paLVoHa/IbHbIX, UPPaLNOHaIbHBIX
MoKa3aTe/lbHbIX U I0rapuiMmnyeckmx
YpaBHEHNIA"

14.03.2024

15.03.2024

18.03.2024

105

PaLMOHaNbHble YPaBHEHWS C MapameTpamm

20.03.2024

106

107

PauyoHa/bHble HepaBeHCTBa C
napameTpamu

PaLMoHabHbIe CUCTEMbBI C NapamMeTpamMu

21.03.2024

22.03.2024

108

MppalnoHanbHble YpaBHEHMS,
HEepaBeHCTBa C NMapamMeTpamy

03.04.2024

109

110

MppaLyoHanbHble CUCTEMbI C
napameTpamu

Moka3saTe/lbHble YpaBHEHUs, HepaBeHCTBa
C napameTpamu

04.04.2024

05.04.2024

111

MokasaTe/lbHble CUCTEMbI C NapaMeTpamm

08.04.2024




112

Norapumuyeckne ypasHeHu s,
HepaBeHCTBa C napameTpamu

10.04.2024

113

114

Jorapugpmnyeckune cuctemsl ¢
napameTpamm
TPUrOHOMETPUYECKIME YPaBHEHWS C
napameTpamm

11.04.2024

12.04.2024

115

TPUroHOMETPUYECKME HEPABEHCTBA C
napameTpamu

15.04.2024

116

117

118

119

TpPUroHOMETPUYECKNE CUCTEMBI C
napameTpamm

MocTpoeHre 1 nccnefoBaHme
mMaTeMaTUYecKnX MoAenei peanbHbIX
CUTYyaUWI C MOMOLLbIO YPaBHEHUIA C
napameTpamm

MocTpoeHuWe 1 NCCnefoBaHme
MaTeMaTUYecKnX Mogeneii peanbHbIX
CUTYaLiA C MOMOLLLIO CUCTEM YpaBHEHUIA
C napameTpamy

NocTpoeHne n nccnefosaHne
mMaTemMaTUYecKnx Mogesein peasibHbIX
CUTYaLMiA C MOMOLLHO CUCTEM YPaBHEHWI
C napameTpamu

17.04.2024

18.04.2024

19.04.2024

22.04.2024

120

KoHTposbHas pabota: "3afaum ¢
napametpamm”

24.04.2024

121

122

lMoBTOpeHME, 0606LLEeHNE,
cucTeMaTtusaums 3HaHuin: 'Y pasHeHNUs"

MoBTOpEHME, 0606LLEHNE,
cucTemaTmsaumsa 3HaHWin: "YpaBHeHns"

25.04.2024

26.04.2024




123

MoBTOpeHue, 06006LLEHNE,
cucTemMaTun3auUms 3HaHWiA: 'Y paBHEHNS.
Cuctembl ypaBHeHMn"

29.04.2024

124

125

126

MoBTOpeHue, 06006LLEHNE,
cucTeMartmusaums 3HaHuin: "HepaseHcTBa"
MoBTOpEHME, 0606LLEeHNE,
cucTemaTunsaums 3HaHWin: "HepaBeHcTBa"

MoBTOpEHME, 0606LLEeHNE,
cucTemaTmsaumsa 3HaHuin: "HepaseHcTBa"

02.05.2024

03.05.2024

06.05.2024

127

MoBTOpEHMe, 06006LLEeHNE,
cucTemaTmnsaums 3HaHuWia: "MpounssogHas n
€€ NpuMeHeHne"

08.05.2024

128

129

130

MoBTOpEHME, 0606LLEHNE,
cucTemaTmnsaums 3HaHuia: "MpounssogHas n
€€ NpuMeHeHne"

MoBTOpEHME, 0606LLEHNE,
cucTemaTmsaums 3HaHuiA: "lMponsBogHas n
eé npnumeHeHmne"

MoBTOpEHME, 06006LLEeHNE,
cucTemaTusaums sHaHuiA: "HTerpan n ero
npumeHeHne"

10.05.2024

13.05.2024

15.05.2024

131

MoBTOpeHME, 06006LLEeHNE,
cucTemaTmnzaums 3HaHWin: "PyHKuun'"

16.05.2024

132

133

MoBTOpEHME, 0606LLEHNE,
cucTemaTunzaums 3HaHUin: "OyHKuun'"
MoBTOpEHME, 0606LLEHNE,
cucTeMaTmzaums 3HaHUiA: "PyHKumnn'"

17.05.2024

20.05.2024

134

Toroeas KoHTposibHas paboTa




22.05.2024

135 Torosas KOHTponbHas paboTa 1 1 93.05.2024
136 MoBTOpEHME, 0606LLEeHNE, 1
cucTemaTm3aums 3HaHWiA 24.05.2024
OBLEE KOJIMYECTBO YACOB INO 136 11

NMPOIrPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






