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HHOACHUTEJBHASA 3AIINCKA

YuebHbIh Kypc «Anrebpa u Havana mMaTemMaTU4YecKOro aHanmsa» SABMAETCH
O4HUM M3 Hanbosnee 3HAYMMbIX B MporpaMMe CpefHero o6Liero obpasoBaHus,
MOCKO/IbKY, C OfHON CTOPOHbI, OH 06ecrneYmBaeT MHCTPYMEHTa/IbHYO0 6a3y Ans
N3yYeHUs BCEX eCTECTBEHHO-HaY4HbIX KypCOB, a C APYroil CTOPOHbI, (hopmupyeT
NOTNYECKoe M abCTpaKTHOe MbILL/IeHe 00YyYatoLLMXCA Ha YPOBHE, HEO6XOAMMOM
A1 OCBOEHUA UH(OPMATMKK, 00LLECTBO3HAHUS, UCTOPUX, C/IOBECHOCTU N APYTUX
ancumnnvH. B pamkax AaHHOro y4debHOro Kypca obydarowimecs OBflageBatoT
YHVBEPCA/IbHbIM  A3bIKOM COBPEMEHHOM HayKWn, KoTopas (opmynumpyeT CBOM
[OCTVKEHUS B MaTemMaTu4eckom gopme.

Y4ebHbI Kypc anrebpbl M Havyas MaTeMaTUYeCKOro aHanmsa 3ak/afiblBaeTt
OCHOBY [A/11 YCMELIHOro OBMafieHNst 3aKoHaMn (OU3MKK, XUMWUK, BNONOTUK,
MOHMMaHWS OCHOBHBIX TEHAEHLMIA pa3BUTUA 3KOHOMUKN 1 0BLLLECTBEHHON YKN3HN,
MO3BOSIAET OPUEHTMPOBATLCA B COBPEMEHHBLIX LMMPOBLIX M  KOMMbHOTEPHbIX
TEXHOMOrMAX, YBEPEHHO MCMOoMb30BaTb UX A4 AasibHeliwero o6pas3oBaHus U B
MOBCEHEBHOM XW3HW. B TO e Bpems OBnafeHne abCTPaKTHbIMW U NIOrMYeCKn
CTPOTUMWN  KOHCTPYKUMAMM anredbpbl M MaTemMaTMyecKoro aHanmsa passuBaeT
YMeHVe HaxoaMTb 3aKOHOMEPHOCTM, 0OOCHOBbLIBaTb WCTMHHOCTb, [0Ka3blBaTb
YTBEPXKAEHNA C MOMOLLBI0 MHAYKLMW U paccyxiaTb AefyKTMBHO, UCNONb30BaThb
0606LLEHNE N KOHKpeTM3aumio, abcTparMpoBaHWe W aHanoruto, gopmupyet
KpeaTUBHOE N KPUTUYECKOE MbILLSIEHNE.

B xofe v3y4yeHuss yyebHOro kypca «Anrebpa U Havana mMarteMaTuyeckoro
aHanM3a» 06y4arolmecss Mony4vatoT HOBbIA OMbIT PELUEHUS NPUKIAOHbIX 3aaad,
CaMOCTOSATE/IbHOrO MOCTPOEHUA MaTeMaTUYeCKMX MOAEeNel peasibHbIX CUTYaLMiA,
WHTeprpeTaumMn  MOJMIYYEHHbIX  PELUeHWid,  3HAKOMATCA € NpUMepamu
mMaTeMaTUYecKMX 3aKOHOMEPHOCTe B Npupofde, Hayke WU  WCKYCCTBe, C
BbIAAIOLLMMUNCA MaTEMATUHYECKUMU OTKPBITUAMMN 1 UX aBTOPaMN.

YuebHblii Kypc 06/1a4aeT 3HauMTEe/IbHbIM BOCMUTATE/IbHBIM MOTEHLMAIOM,
KOTOpbIA peann3yeTcs KakK 4epe3 Y4yeOHblAi maTepuan, CrnocoO6CTBYHOLLMIA
(hopMMPOBaHNIO Hay4HOT0 MMPOBO33PEHUSA, TaK U 4epe3 Ccreunuduky ydebHoN
[eATeNbHOCTN,  TPebytowein NPOAO/HKUTENbHOM — KOHLEHTpaUMKM  BHUMaHUS,
CaMOCTOSATE/IbHOCTN,  aKKypaTHOCTM W OTBETCTBEHHOCTM 32  MOJYYEeHHbIiA
pe3y/nbTar.

B ocHoBe MeTOAMKM 06yYeHUs anrebpe M Havasiam MaTeMaTU4ecKoro
aHann3a NeXnT AeATeNIbHOCTHbIA NPUHUMN 00YYeHUs.

B cTpyKkType yyebHOro Kkypca «Asnrebpa M Havana mateMaTU4eckoro
aHa/n3a» BblAeNeHbl CeayroLine CoAep)kaTe/lbHO-MeTOANYECKME NMHUK: «Yurcna
N BbIUNCNIEHUSY, «PYHKUMN N TpadiKn», «YpaBHEHNS U HepaBeHCTBa», «Havana
mMaTeMaTU4yeckoro aHaimsa», «MHOXecTBa W fnornka». Bce OCHOBHbIE



COiepXKaTeNbHO-METOANYECKE JIMHAM U3YYatOTCA Ha MNPOTSHXKEHUU ABYX JieT
00y4yeHMs Ha YpOBHEe CpedHEro o6Llero obpa3oBaHMsA, €CTECTBEHHO [O0MOJHASA
ApYr Apyra v NoCTeneHHO HacbIWwasCb HOBbIMW TeMamu W pasgenamu. [JaHHbIN
YUYeOHbI KypC SBMSETCA WHTErpaTuMBHbIM, TMOCKO/IbKY 00befuHseT B cebe
CoAepXXaHve HeCKONbKUX MaTeMaTUYeCKUX [AMCUMMANH, TakuMX Kak anreoépa,
TPUrOHOMETPUSA, MaTeMaTUYeCKUii aHanmn3, Teopust MHOXKECTB, MaTemaTunyeckas
norvka un pgpyrve. o Mepe TOro Kak o6ydvarolMecs OBfiafeBatOT BCE 6osee
LUMPOKMM MaTemMaTUyYecKUM annapaToM, Y HUX NocnefoBatesibHO (DOPMUpPYeETCS U
COBEpPLUEHCTBYETCA YMEHMe CTPOUTb MaTeMaTUYecKytd MOJeNb  peasibHOM
CUTYyauuu, NPUMEHATb 3HAHUS, MOJTyYeHHbIe MPU N3yYeHUU Y4ebHOro Kypca, 4/
PeLLeHNs CaMOCTOATE/IbHO CPOPMYNMPOBAHHON MaTeMaTUYeCKOIN 3afayun, a 3aTeM
WHTEPNPEeTNPOBAaTL CBOW OTBET.

CopepyxaTeNlbHO-MeTOAMYECKas NMHUS «Yncna 1 BbIYUCEHNS» 3aBepLLAET
(hopMMpoBaHMEe HaBbIKOB MUCMO/Mb30BaHUS AENCTBUTENbHBLIX YMCEN, KOTOPOe 6bIno
HayaTo Ha YpOBHE OCHOBHOrO0 06Llero obpasoBaHus. Ha ypoBHe cpefHero o6LLero
obpa3oBaHMA 0coboe  BHUMaHWe  yaenseTcd  (POPMUPOBAHUIO  HABbIKOB
paUMOHa/IbHbIX BbIYMC/EHWIA, BK/HOYAIOWMX B Ce6S UCMO/b30BaHME Pa3INYHbIX
(hopm 3anuMcK uucna, yMeHue fenatb MNPUKUAKY, BbIMOMHATE MPUBIMKEHHbIE
BbIYNC/IEHNSA, OLEHMBATbL YMC/IOBblE BbIPAXEHMS, paboTaTb C MaTeMaTUYeCKMMMU
KOHCTaHTaMK. 3HaKOMble O0O6y4YaloWMMCA MHOXeCTBa HaTypasibHbIX, LeNblX,
pauMOHa/IbHbIX W OEACTBUTENbHbLIX — 4YMCcen  [OMOSHAKTCA  MHOXECTBOM
KOMMMEKCHbIX 4mncen. B  KakAOM M3 3TUX MHOXECTB paccMaTpuBaroTCA
CBOMCTBEHHblE €My Chneuuguyeckme 3afayv W onepaumun: [efieHne Haueno,
OnepupoBaHMe OCTaTKaMW Ha MHOXEeCTBe LenblX 4ucen, 0cobble CBOMWCTBA
pauMoHaIbHbIX U MppaumMoHabHbIX YKCes, apudpmeTUYecKue onepaumu, a Takxe
N3B/IEYEHNE KOPHSA HATypa/lbHOW CTEneHM Ha MHOXECTBEe KOMIMIEKCHbLIX YMCen.
Bnarofaps nocnefoBaTeNlbHOMY PacLUMPEHUIO Kpyra WCMosb3yeMbIX 4UCen U
3HAKOMCTBY C BO3MOXHOCTAMM UX NPUMEHEHUA ANA PeLleHns pasnyHbIX 3agad
(hopmupyeTca npefcTaBfieHVe O eUHCTBE MaTemMaTUKU KakK Hayku u eé ponun B
MOCTPOEHUM MOfeNeil peaslbHOro Mupa, LUMPOKO MCMOMb3YHTCA 0600LieHne U
KOHKpeTu3aums.

JInHUS «YpaBHEHUS| N HepaBEHCTBa» Peasn3yeTcss Ha MPOTSHKEHUN BCEro
006y4yeHMs Ha YpOBHe cpefHero o6Llero 06pa3oBaHWsA, MOCKObKY B KaXA0M
pa3gene [llporpammbl MPefyCMOTPEHO peLLeHe COOTBETCTBYHOLMX 3agady. B
pe3ynbTate 00y4arollMecs OBfALEBAKOT pas/IMUHbIMKM - METO4aMU  peLleHus
pauMoHaibHbIX, MppauMOHanbHbIX, MOKasaTeflbHbIX,  /IOrapUMUUECKNX 1
TPUrOHOMETPUYECKUX YPaBHEHWIA, HEPaBEHCTB M CUCTEM, a TakKXe 3ajau,
cogepxawmx napameTpbl. [MonyYeHHble YMEHUS LUMPOKO WCMOMb3YyTCA Mpu
nccnefoBaHNM PYHKUMIA C MOMOLLbIO MPOM3BOAHOM, NPU peLleHnn MPUKIagHbIX



3alay 1 3afa4y Ha HaxoXAeHWe HanboNbLUMX Y HAMMEHBLUMX 3HAYEHWIA (DYHKLMW.
[aHHaa cogepxxartefibHas NIMHUA BKIKOYaEeT B Ce6S TakKe (hopMMpoBaHMEe YMeHWi
BbINOMHATL  pacyéTel No  opMmynam, npeobpa3oBaHUs  pauMOHasIbHbIX,
MppaLmMoHanbHbIX Y TPUTOHOMETPUYECKMX BbIPKEHWUA, a TaKXe BblPaXKEHWUIA,
cogepxxawux cTeneHn wM norapumbl. bnarogaps mM3ydeHuto anrebpanmyeckoro
marepuasa  MNpPoOMCXOAUT  AasibHelllee  pa3BuUTvEe  aiTOPUTMUYECKOTO U
abCTPaKTHOr0 MbILLIEHNS 06yYatoLmMXCa, (POPMUPYIOTCH HaBbIKM [efYKTUBHbIX
paccy>fieHuin,  paboTbl C  CMMBOSIbHbIMM  (hOopmMamMu,  MpeACTaBleHus
3aKOHOMEPHOCTe M 3aBUCMMOCTEN B BWUE PaBEHCTB M HepaBeHCTB. Asrebpa
npeanaraeT 3PQEKTUBHbIE WHCTPYMEHTbl AN PELUEHUS MNPaKTUYECKUX U
eCTeCTBEHHO-Hay4HbIX 3afad, Harnsa4gHo AEMOHCTPUPYET CBOM BO3MOXHOCTM Kak
A3bIKa HayKW.

Copep)xaTeNlbHO-MeTOANYECKAs NMHUST «DYHKUMM U TpauKu» TECHO
nepenneTaeTcsa C APYrMMM NIMHUAMKU Yy4eBHOro Kypca, MOCKOJSIbKY B KakKOM-TO
CMbIC/e 331aéT NOC/e0BaTe/IbHOCTb U3yYeHuss MaTepuana. M3yyeHre CTerneHHoN,
okasaTe/lbHOW, NorapuMMmUUeckon U TPUroHOMETPUYECKUX PYHKLWIA, MX CBOMCTB
N rpadnKoB, NCMOb30BaHNE YHKUMIA ANA PeLleHns 3a4ad 13 Apyrux yyebHbix
NpeAMETOB N peasibHOM XXM3HWN TECHO CBA3AHO Kak C MaTeMaTU4YeCKUM aHam3oMm,
TaK M C PEeLIeHNEeM YypaBHEHWUIA W HepaBeHCTB. Mpy 3TOM 60/MblLIOE BHUMaHMUE
yaenseTca (opMMpoBaHNI0 YMEHUS BblpaaTb (hOpMy/iammn 3aBUCUMOCTU MEXY
Pas/IMYHbIMKA  BEIMYMHAMKN, WCCNEA0BaTb MOMYYeHHble (YHKUUW, CTPOUTb WX
rpadukn. Matepuan 3aToil cofepXkaTeNlbHOM NMMHUW HaleneH Ha pasBuTe yMeHuiA
M HaBbIKOB, MO3BOMISIIOLLIMX BblpaXaTb 3aBUCUMOCTM MEXAY BeUYMHAMK B
pasNNYHOM (Popme: aHa/IMTUYECKON, rpafuyeckoin 1N cnoBecHO. Ero msydeHme
CMOCOOCTBYET  PasBUTUIO  aITOPUTMUYECKOTO  MbILMIEHWS,  CMOCOOGHOCTM K
0606LLIEHNIO N KOHKPETM3aLMK, UCNO/b30BaHMIO aHaorMiA.

CopepxxatenbHas nuHUA «Havana MaTeMaTU4YecKoro aHanmMs3a» Mo3BOSSeT
CYLLECTBEHHO pacLUMPUTb KPYTr Kak MaTeMaTUYecKmx, Tak U NpUKIagHbIX 3agad,
AOCTYMHBIX 00y4aroLmMMCs, TaK KaK Yy HUX MOSBASETCA BO3MOXHOCTb CTPOUTH
rpauky  CNOXHbIX (YHKUWIA, onpeaenstb WX Havmbo/blMe WM HauMeHbLUune
3HAYeHUs, BbIYUCAATL MAoWaan Guryp n o6bEMbI Ten, HaxoaWTb CKOPOCTU WY
YCKOpPeHMs npoueccoB. [laHHas cofdepXkartefibHas J/IMHUS OTKPbIBaeT HOBble
BO3MOXHOCTW MOCTPOEHUSI MaTeMaTUYECKMX MOAENed peasibHbIX CUTYaUui,
MO3BONIAET HaXOAUTb Hau/ydllee pelleHne B MPUKIaAHbIX, B TOM 4ucCne
COLMa/IbHO-3KOHOMUYECKMX, 33da4ax. 3HaKOMCTBO C OCHOBaMMN MaTemMaTUyecKoro
aHanm3a CnocobCcTByeT pa3BUTUIO abCTPaKTHOro, (opMasibHO-N0rMYecKoro u
KPEaTMBHOIO MbILLIEHUS, (HOPMMPOBAHNIO YMEHWUIA pacrno3HaBaTb MPOSIB/IEHNS
3aKOHOB MaTemaTuMKW B HayKe, TEXHWKe U UcKyccTBe. ObyyvatoLmecs y3HalT O



BblAalOLMXCA pe3ynbrarax, MOMY4YeHHbIX B XOAe pas3BUTUA MaTemMaTuKM Kak
HayKu, 1 06 X aBTopax.

CopeprkaTenlbHo-MeToAnYecKas NMMHUS «MHOXECTBA U NIOTMKa» BK/IHOYAET B
cebs 3/IeMeHTbl TEOpUM MHOXECTB M MaTeMaTU4ecKon JfIOrMKWU. TeopeTmKo-
MHOXeCTBEHHbIE NMPeACTaB/1IeHNS NPOHM3bLIBAKOT BECb KyPC LUKO/IbHOW MaTeMaTUKK
N npegnaraloT Hanbosee YHUBEPCA/IbHLINA A3blK, 00bEAMHSAIOLIMIA BCe pasfesbl
MaTemMaTuKn 1 €€ NPWIOXKEHUA, OHWM CBA3bIBAIOT pasHble MaTemMaTuyeckue
ANCUMNIIMHBL U X NPWNOXeHUs B eanHoe Lenoe. [o3TOMy BaXHO [AaTb
BO3MOXHOCTb  00y4aloLeMycs MOHMMATb TeOPETUKO-MHOXECTBEHHBIN  A3bIK
COBPEMEHHOW MaTeMaTUKN U MUCMOMb30BaTb €ro A5 BbIPAXKEHUS CBOUX MbIC/EN.
ApyruM  BaXKHbIM MPU3HAKOM MaTemMaTUKU KakK HaykKu criefyeT Mpu3sHaTh
CBOWCTBEHHYHO €l CTPOrocTb 06GOCHOBaHWA W CrefoBaHWe OnpeaenéHHbIM
npaBuiam  MOCTPOEHWA  [oKa3aTeNbCTB.  3HAKOMCTBO C  3/leMeHTamu
mMaTeMaTUYecko NOrMKM CNocobCTBYET pPasBUTUIO JIOTUYECKOTO  MbILLIEHMNS
06y4aroLMxcs, No3BOMSET UM CTPOUTb CBON PacCyXXAeHWst Ha OCHOBE JIOrMYeCKmX
npaswn, (GOPMUPYET HaBbIKM KPUTUYECKOTO MbILLISIEHUS.

B yyebHOM Kypce «Arebpa W Hayana MaTemMaTM4Yeckoro aHaimsa»
MPUCYTCTBYHOT OCHOBbl MaTemaTuyecKoro MOAeNnpoBaHus, KOTOpble Npu3BaHbl
cnoco6cTBoBaTb (DOPMUPOBAHWMIO HaBbIKOB MOCTPOEHUA MOAENen peasbHbIX
CUTYaUMiA, McCnefoBaHWA 3TUX MOfened C MOMOLLbK arnnapaTa anrebpbl u
MaTemaTuyeckoro aHaimMsa, WHTepnpeTaumMn MosyyYeHHbIX pe3ynbTaToB. Takue
3afjaHnA BrIeTEHbI B K&XKAbIA U3 pa3fenos nporpaMmbl, NOCKO/bKY BeCb MaTepua
Yy4ebHOro Kypca LUMPOKO MCMOMb3YeTCA ANA PeLleHus NpuknagHbix 3agad. MNpu
PELUEHMN  peasibHbIX  MPaKTUYecKUX  3agay  obydvatowimecs  pa3BMBarOT
Hab/toAaTeNlbHOCTb, YMEHMe HaxOoAWTb 3aKOHOMEPHOCTW, abCTparnpoBaThCs,
MCMoNb30BaTb  aHanoruto, o06o6watb W KOHKPeTM3MpoBaTb  Mpobnemy.
[eatensHoCTb M0 (DOPMUPOBAHWMIO HABbLIKOB  PeLUeHUs NPUKNagHbIX  3adad
OpraHu3yeTcs B NpoLecce N3yyeHns BCEX TeM y4ebHOro Kypca «Anrebpa n Havana
MaTemMaTn4eckoro aHanamsa.

Ha wun3yuyeHne y4yebHOro Kypca «Anrebpa M Hayala MaTeMaTuyeckoro
aHa/M3a» oTBOAUTCA 272 4vaca: B 10 knacce — 136 vacoB (4 yaca B Hefiento), B 11
Knacce — 136 yacoB (4 4aca B Heflento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yucia v BBIYUCICHUSA

PauvoHanbHble yncna. OObIKHOBEHHbIE M [AECATUYHbIE APO6W, MPOLEHTHI,
GeCKOHeYHble nepuogmyeckne apobu. prvMeHeHVWe Apobelt U NPOLEHTOB ANA
peLleHns NPUKNagHbIX 3a4ay U3 pasInyHbIX 0TPac/Iein 3HaHWIN N peasibHOM XXMU3HMW.

[encTBuTeNbHbIE  YMcna.  PauuoHasibHble Y MppauMoHa/bHble  Yucha.
Apv(meThYecKe — onepaumm € OEeACTBUTENbHbIMKM  yucriamn.  Mogynb
[EeNCTBUTE/IbHOTO Ync/a U ero cBoincTea. MNpunbnmkeéHHbIe BbIUMCIEHUS, NpaBua
OKPYI/ieHns, NPUKNAKA U OLeHKa pe3y/ibTaTa BblUMUCIEHWIA.

CteneHb C UenbIM Mokasatenem. buHOM HblOTOHa. lIcnosb3oBaHWe
nogxoasiien (hopmbl 3anmncu AeMCTBUTENbHBIX YMCEN A8 peLleHns NPaKTUYeCKnX
3a7a4 1 NpeLCcTaB/IeHNs JaHHbIX.

ApUPMETMNYECKNIA KOPEHb HaTYpPasibHOW CTEMeHW U ero CBOMCTBA.

CTteneHb C pauMoHanbHbIM MOKa3aTeeM U €& CBOWCTBA, CTEMeHb C
[eACTBUTE/bHbLIM NOKa3aTesieMm.

Norapugm umcna. CeolictBa norapudma. [ecsiTUuHble W HaTypasibHble
norapummMbl.

CVHYC, KOCWHYC, TaHreHC, KOTaHreHC YMCMOBOro aprymeHTa. APKCUHYC,
aPKKOCWHYC 1 apKTaHreHC Y1C/I0BOro apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxXzgecTBa W TOXAECTBEHHble MNpeobpa3oBaHUs. YpaBHEHWE, KOPEHb
ypaBHeHWA. PaBHOCW/IbHbIE YpPaBHEHUSA W YpaBHeHWA-CneAcTBuA. HepaBeHCTBO,
peLleHVe HepaBeHCTBa.

OCHOBHble MeTO/bl PeLLEHNS LesbIX U Ap0BHO-pauMOoHaIbHbIX YPaBHEHWI Y
HepaBeHCTB. MHOrousieHbl OT OAHON MepeMeHHON. [eneHWe MHOroysieHa Ha
MHOroyneH ¢ octatkoM. Teopema be3y. MHoOrouneHsl C  LeAbIMK
KoappmumeHTamn. Teopema BueTa.

MpeobpazoBaHNs YNCNOBbLIX BbIPaXXEHWIA, COAEPXKALLMX CTEMNEHN U KOPHW.

VppaunoHasibHble ypaBHeHUs. OCHOBHbIe MeToAbl peLleHuns
MppaLoHanbHbIX YPaBHEHNIA.

[MokasaTesnibHble ypaBHeHMSA. OCHOBHble METOAbl peLleHWs nokasaTtesibHbIX
YpaBHEHMWIA.

MpeobpaszoBaHme BblpaXXeHWIA, COAePXKaLLMX TOrapuMbl.

Norapugpmnyeckme ypaBHeHUs. OCHOBHbIe MeToApbl peLleHus
norapuMUYecKnX ypaBHeHNIA.

OCHOBHbIE TPUrOHOMETPUYECKME hopmy/ibl. MpeobpazoBaHue
TPUTOHOMETPUYECKUX BbIPXKEHWNIA. PeLLieHne TPUrOHOMETPUYECKUX YPaBHEHWIA.



PelleHVe CUCTEM JfIMHENHbIX YypaBHEHWA. Matpuua CUCTEMbl JIMHENHBIX
ypaBHeHWA. OnpeaennTent MaTpulbl 2X2, ero reoMeTpPUYeCKUii CMbICT U
CBOICTBA, BblUMC/IEHME €r0 3HaYeHWs, MPYMEHEHWE OnpeaennTens AN peLleHus
CUCTEMbI JIMHENHBLIX YpPaBHEHW. PellueHWe MPUKNaaHbIX 3a4a4 C MOMOLLGHO
CUCTEMbI JIMHENHbIX YypaBHeHWW. lccnegoBaHMe MOCTPOEHHOW Mofenn ¢
MOMOLLbO MaTpuL, 1 onpesennTeneil.

[MocTpoeHVe MaTemMaTUYecKUX MOJenei pealbHOW CUTyauuMn C MOMOLLGHO
YPaBHEHUA N HepaBeHCTB. lNMpUMeHeHWe ypaBHEHWW U HEPaBEHCTB K PeLUeHUto
mMaTteMaTMyecKmxX 3afady WM 3afay M3 pas/inyHbiX 06/1acTeld HayKuM U peasibHOn
YU3HN.

DyHKUMH U TPaPUKH

dyHKUMA, crnocobbl 3agaHna (YHKUUK. B3aMHO o06paTHble (YHKUWW.
Komnosnumsa QyHKunin. papuk QyHKUMW. neMeHTapHble Mpeobpa3oBaHus
rpaKoB (hyHKLMNA.

O6nacTb onpefeneHnst U MHOXECTBO 3HaYeHWUA yHKUMKU. Hynm yHKumK,
[MpOMeXXyTKN 3HaKOMOCTOAHCTBA. YETHbIE U HEYETHbIE (DYHKLUMK. [epnogmyeckue
(yHKUMW. TIPOMEXYTKM MOHOTOHHOCTU (PYHKUMKW. MakCMMyMbl U MUHUMYMbI
(yHKUMW. HanbonbLuee 1 HanmeHbLLee 3HaYeHUs (DYHKLMK Ha MPOMEXYTKE.

JNnHelHan, KBagpaTuyHas W APOOHO-NMHeHas (YHKUUW. IneMeHTapHoe
1ccnefoBaHve U MOCTPOEHME NX TPAPUKOB.

CTeneHHasa QyHKUMA C HaTypasibHbIM W LiefibIM nokasaTeneM. E€ cBolcTBa v
rpauk. CBoicTBa U rpatiMk KOPHA N-OM CTeneHM Kak (YHKUUKM 06paTHOM
CTEMEHW C HaTypa/ibHbIM MOKa3aTes1eM.

MokasatesibHas 1 forapumMmyeckas QyHKUMKW, UX CBOWCTBA U rpaquKu.
icnonb3oBaHme rpaukoB PYHKUMIA ANS peLleHns ypaBHEHWIA.

TpuUroHomeTpryeckas OKPY)XXHOCTb, OMpefesieHne  TPUrOHOMETPUYECKUX
(hYHKLMIA YACNOBOrO aprymeHTa.

®PYHKUMOHA/IbHbIE 3aBUCMMOCTM B peasibHbIX MNpoueccax W  SBIEHUSIX.
["padmky peasibHbIX 3aBUCUMOCTEN.

Havana MmareMaTH4ecKOro aHaju3a

MocneposatenibHOCTW, CMOCOObLI  3aflaHWs  Moc/nefoBatesibHoCcTen. MeTog
mMaTeMaTU4ecKom NHAYKUNN. MOHOTOHHbIE 7 OrpaHU4YeHHble
nocnefoBaTe/lbHOCTU. MICTOpUA BO3HWMKHOBEHUSI MaTemMaTM4ecKOoro aHaiMsa Kak
aHaM3a 6eCKOHEYHO MaslbIX.

AprpmeTnyeckas 1 reometTpuyeckas nporpeccun. beCKoHeyHo ybbiBatoLLas
reomeTpuyeckas nporpeccus. Cymma 6eCKOHEUHO YObIBatOLLE FeOMETPUYECKON
nporpeccun. JINHENHbIN 1 3KCNOHEHUMANbHbIA POCT. Yuncnio e. Popmyna CMoXKHbIX
NpoueHTOB. Vicrnonb3oBaHMe Mporpeccun AN PelleHnst  peasibHbIX  3adad
MPUKIaAHOr0 XapakTrepa.



HenpepbiBHble (YHKUMM W UX CBOMCTBA. TOYKM paspbiBa. ACUMMTOTbI
rpaMkoB (yHKUMn. CBoiicTBa (DYHKUWMIA HenpepbiBHbIX Ha OTpeske. MeToa
WHTEPBA/IOB /18 PeLUeHns HepaBeHCTB. [pMMeHeHVe CBOWCTB HernpepbIBHbIX
(YHKUMIA ANst peLLeHns 3adau.

MepBas 1 BTOpas NPOM3BOAHbIE (yHKUMKN. OnpeaeneHne, reoMeTpuyecKnii u
(hM3MYECKNIA CMbICT NPOU3BOAHON. Y paBHEHNE KacaTe/lbHOM K rpadimky hyHKLNN,

Mpon3BoAHblIE  3NeMeHTapHbIX  (OyHKUMA.  [lpousBogHas  CyMMbl,
MPON3BEAEHUNS, YaCTHOr0 M KOMNO3ULMKN DYHKLMIA.

MHo:kecTBa M JIOTHKA

MHOXeCTBO, OnepaumMn Haf MHOXeCTBaMM WM WX CBOKMCTBa. [uarpammbl
dinepa—BeHHa. TIpMMEHEHWe TEOPeTUKO-MHOXECTBEHHOrO annapata A/
ONUCaHUA peasibHbIX MPOLECCOB W SABMEHWIA, MPWU pelleHnn 3afady U3 Apyrux
y4ebHbIX NPeaMETOB.

OnpefeneHve, Teopema, CBOWCTBO MaTreMaTMyecKoro OO6bekTa, C/eACTBUe,
[0Ka3aTe/lbCTBO, PAaBHOCW/IbHbIE YPaBHEHNS.

11 KVIACC

Yuciaa 1 BBIYMCTIEHUS

HaTypanbHble 1 uenble yncna. MNMpumeHeHWe NPU3HAKOB AEMMOCTU LEMbIX
yucen, Hambonblunii obwwnin penutens (ganee — HOZL) M HauMmeHblUee obuiee
KpaTHoe (ganee — HOK), ocTaTKoB No Moaynto, anroputma EBknnga ans peLleHms
3afay B Le/bIX Ymcnax.

KomnnekcHble umucna. Anrebpamyeckas UM TPUrOHOMETPUYECKas (hOpMbl
3anncyM KOMMEKCHOrO 4ucna. ApugMmeTMyeckme onepaumm € KOMMNIEKCHbIMU
yncnamn. 306pakeHne KOMMMEKCHbIX YMCEN Ha KOOPAMHATHOM MNOCKOCTW.
dopmyna MyaBpa. KOpHU Nn-0i CTEMEHN M3 KOMMNEKCHOro uncna. MpumeHeHne
KOMIMMEKCHBIX YACEN ANS PeleHns (M3NYeCcKNX 1 reOMeTPUYECKMX 3adau.

YpaBHeHMs U HEPABEHCTBA

CuctemMa W COBOKYMHOCTb YPaBHEHWIA W HepaBeHCTB. PaBHOCW/bHbIE
CUCTEMbI U CUCTEMbI-CNEACTBMS. PaBHOCU/IbHbIE HEPABEHCTBA.

OT6Op  KOpHEei  TPUFOHOMETPUYECKMX  YpPaBHEHWA C  MOMOLLbGHO
TPUTOHOMETPUYECKOIN OKPY>KHOCTW. PeLLieHre TPUroHOMETPUYECKMX HEPABEHCTB.

OCHOBHble  METOAbl PELUEHNS MOKa3aTe/lbHbIX W NOrapuMUUecKnx
HEpPaBEHCTB.

OCHOBHbIe METO/Ibl PELLEHMNS PPaLMOHaIbHbIX HEPABEHCTB.

OCHOBHble METOAbl PeLUeHNs CUCTEM W COBOKYMHOCTEA palMOHabHbIX,
MppaLmoHanbHbIX, MoKasaTe/lbHbIX U NI0rapuiMNUYeCKNX ypaBHEHUIA.

YpaBHEHUS, HEPaBEHCTBA U CUCTEMbI C NapameTpamu.



MMpvMeHeHWe  ypaBHEHWA, CUCTEM M HEPaBEHCTB K  PELUEHUIO
mMaTemaTuyeckux 3afay u 3afad M3 pasiMyHbIX 06/1acTell HaykKu W peasibHOM
YXWU3HW, NHTepnpeTaLms noslyYyeHHbIX pe3ybTaTos.

DOyHKIUHN U TPAPUKH

Mpatmk KoMnosvummn (yHKUMA. [eomeTpuyeckme 06pasbl ypaBHEHUI W
HepaBeHCTB Ha KOOPAMHATHOM MNIOCKOCTH,

TpuroHomeTpryeckmne yHKLUK, X CBOMCTBA U IpadinKu.

["pamyeckre MeToAbl peLleHnst YpaBHeHWW W HepaBeHCTB. [ padmnueckume
MeTO/bl PeLLeHns 3a4ad ¢ napameTpamu.

Vcnonb3oBaHWe rpaMkoB (YHKUMIA 4N MUCCnefoBaHMs MPOLECCOB U
3aBMCMMOCTEN, KOTOPble BO3HMKAIOT MPU pelleHun 3agady U3 Apyrux yyebHbIX
NPeMETOB 1 PeasibHOM XN3HW.

Hauyana MmareMaTH4ecKOro aHaju3a

[MpuMeHeHWe NPOM3BOAHON K UCCef0BaHNI0 PYHKUMA HA MOHOTOHHOCTb U
3KCTpeMyMbl.  HaxoxaeHne  HambosNbLUEro UM HaMMEHbLUEro  3HayeHui
HEeNpPepbIBHON (DYHKLMMN Ha OTPE3Ke.

MpYMeHeHVe NPOM3BOAHOM [A/19 HAXOXAEHUA Hauyyllero pelleHns B
NPUKNagHbIX 3afavax, A9 OrpefenieHns CKOPOCTU U YCKOPeHMs npoLecca,
3a/1aHHOr0 (POPMYNOW NN TFPaPUKOM.

MepBoo6Opa3Hasi, OCHOBHOE CBOWCTBO MepBoobpa3HbiX. [lepBoO6pasHbIe
aNleMeHTapHbIX (DYHKLMIA. [paBuna HaxoxaeHUs NepBoobpasHbIX.

WHTerpan. CeoMeTpUYECKni CMbIC/T NHTEerpana. BbluncneHve
onpefenéHHoro nHTerpana no opmyne HotoToHa-J1ebHULA.

[MpuMeHeHWe WHTerpana ANa HaxoXKAeHus nowanerd MNAoCKUX uryp u
06bEMOB reoOMeTPUYECKMX Terl.

MpyMepbl  pelleHnin - guddepeHyManbHbIX  YpaBHEHWA. MaTtematuyeckoe
MOAENNPOBaHNe peasibHbIX MPOLECCOB C  MOMOLLbI0  AnddepeHumabHbIX
YPaBHEHWIA.



NMIAHNPYEMBIE PE3YJIbTATbl OCBOEHUNA YYEBHOIO KYPCA
«AJINEBPA A HAYANA MATEMATWYECKOI'O AHAJTN3A»
(YT NYBNEHHbBIA  YPOBEHb) HA YPOBHE CPEAHEIO OBLIEIO
OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO3ULMK 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIN0  4YjleHa  POCCUIACKOro  oO6LlecTBa,  MpeAcTaBieHMe O
MaTemMaTUYecknX OCHOBaX (DYHKLMOHMPOBAHWSA PasfiMyHbIX CTPYKTYP, SBEHUNA,
npoueayp rpaxgaHckoro obuiectBa (BblOOpbl, OMPOCbI WM APYroe), YMeHMWe
B3aMMO/eNCcTBOBaTb C COUMaSIbHbIMA  WHCTUTYTaMWU B COOTBETCTBUM C  UX
(OYHKLUMAMU N HA3HAYEHWEM;

2) NaTPHOTHYECKOT0 BOCITUTAHHUSI:

ChOpMMPOBAHHOCTb POCCUIACKOW TPaXKAaHCKON MAEHTUYHOCTU, YBaXKEHUS K
MPOLLUNOMY M HaCcTOSALEMY POCCUMACKOW MaTeMaTWKMK, LEEHHOCTHOE OTHOLLEHME K
AOCTUDKEHUSIM POCCUMCKMX MAaTEMATUKOB N POCCUMCKON MaTeMaTUYECKOW LLIKO/bI,
MCNONb30BaHNE 3TUX [AOCTVMXKEHWI B [APYrMX Haykax, TEXHOMoruax, cgepax
39KOHOMVKM;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

0CO3HaHWe AYXOBHbIX LEHHOCTEN POCCUIACKOrO Hapoga, ChopMUPOBAHHOCTb
HPaBCTBEHHOIO0 CO3HAHWUA, 3TUYECKOro NOBEAEHUS, CBA3AHHOIO C MPaKTUYeCKUM
MPYMEHEHNEM [JOCTUDKEHUA HayKM W [eATeNbHOCTbIO YYEHOro, OCO3HaHWe
NNYHOT O BKMada B MOCTPOEHME YCTOMUNBOIO GYayLLEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOLUEHWE K MUpY, BK/KOYas 3CTETUKY MaTeMaTUYecKuX
3aKOHOMEPHOCTEN, 06BLEKTOB, 3afay, PeLleHW, paccy X AeHNin, BOCNPUUMYMBOCTb
K MaTeMaTU4ecKnM acrekTam pas/IMyHbIX BUAOB UCKYCCTBa,;

5) pu3u4ecKOro BOCIUTAHMS:

CPOPMMPOBAHHOCTb  YMEHUSI MPUMEHATb MaTeMaTU4Yeckme 3HaHus B
MHTepecax 340p0BOro 1 6e30MacHoro 06pasa XKM3HW, 0TBETCTBEHHOE OTHOLLIEHME K
CBOEMY 3[10pOBbHO (340POBOE MUTaHME, COaNaHCUPOBAHHBIA PEXUM 3aHATUA W
OTAbIXa, perynspHas uranyeckas aKTMBHOCTb), (OM3MUYECKOE COBEPLLEHCTBOBaHME
PV 3aHATUAX CNOPTMBHO-030POBUTENBHON AEATENIbHOCTHHO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTb K TPyAy, OCO3HaHMe LEHHOCTU TPYLONOOUS, WHTEpec K
pasnMYHbIM  chepam  NPOQECCMOHaNbHON  AEATENbHOCTW,  CBA3aHHbIM  C
MaTeEMaTUKOM N eé NPUMIOXKEHUAMU, YMEHME COBEpPLUaTb OCO3HaHHbI BbIGOP
Oyaywiein npodgeccum U peasv3oBbiBaTb COOCTBEHHbLIE KM3HEHHbIE M/iaHbl,



rOTOBHOCTb W CMOCOOHOCTb K MaTremMaTMyeckomy  006pas3oBaHUKO U
camMoo6pa30BaHUIO Ha MPOTSXKEHUM BCEM >KMU3HW, TOTOBHOCTb K aKTUBHOMY
Yy4yacTUIO B PeLLEHNN NMPaKTUYECKUX 3a4a4 MaTeMaTUYeCKOW HanpaBneHHOCTY;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

CPOPMMPOBAHHOCTb  3KOIOMMYECKOW  KYNbTypbl, MOHWMaHWE  BMSHUSA
COLMa/IbHO-3KOHOMNYECKMX MPOLIECCOB Ha COCTOSIHWE MPUPOAHOM U CcoLManbHOM
cpefbl, 0CO3HaHWe rnobanbHOro Xapakrepa 3K0orM4eckmx npobnem, opmeHTaums
Ha MPUMEHEHMe MaTemMaTMYeCKMX 3HaHWIN [ONS pelleHns 3adad B 06/1acTu
OKpY>KatoLlell cpefbl, MaaHMpoBaHMe MOCTYMKOB WM OLEHKNM WX BO3MOXHbIX
NOCNeACTBUIA N1 OKPYXKatOLLEW Cpefbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

COPMMPOBAHHOCTb MUPOBO33PEHMS,, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HayKM U OOLLUECTBEHHON  NPaKTUKW,  MOHMMaHWe
MaTeMaTUYecKo HaykKM KakK cepbl YesioBe4ecKoW [esTeNlbHOCTW, 3TanoB eé
pPasBUTMS M 3HAYUMOCTWU [N PasBUTMS  LUMBUAM3ALMN, OBMafleHUe SA3bIKOM
MaTeMaTUKN M MaTemMaTU4eCcKOn KynbTypol Kak CpefiCcTBOM MO3HaHWUA MUpa,
FOTOBHOCTb OCYLLECTBNATb MNPOEKTHYKD W WCCNeA0BaTe/IbCKYH AeATeNbHOCTb
NHANBUAYANLHO W B rPynne.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble JJornyeckue 1eicTBUSA:

BbISIBNATb W XapaKTepu3oBaTb CYLUECTBEHHbIE MPU3HAKM MaTemaTuyecKmx
OObEKTOB, MOHATWIA, OTHOLUEHMI  MeXay MOHATMAMKM,  OpPMYyIMpoBaThb
onpefeneHnst MOHATUW, yCTaHaBNMBATb CYLLLECTBEHHbIN MPU3HaK Knaccugukaumm,
OCHOBaHWA A/1 0600LLEHMS 1 CpaBHEHWS, KpUTEPUM NPOBOAMMOr0 aHaIn3a,;

BOCNPUHMMATb,  (JOPMY/MpPoBaTb UM MPeobpasoBbiBaTb  CYXKAEHUS:
YTBEPAUTENbHbIE N OTpULIaTESIbHbIE, AVHUYHbIE, YaCTHbIE U 06LLMe, YCIOBHBIE,;

BbISIBNISITb MaTemMaTnyeCK/e 3aKOHOMEPHOCTK, B3aMOCBS3M 1 NPOTMUBOPEUNS
B (hakTaX, AaHHbIX, HABGMOAEHNAX U YTBEPXKAEHUAX, NpefnaraTb KpUTepun Ons
BbISIB/IEHUS1 3aKOHOMEPHOCTEN 1 MPOTUBOPEUNIA;

[enatb BbIBOAbI C WCMO/Ib30BAHMEM 3aKOHOB JIOTVIKW, Ae4YKTUBHbLIX U
NHAYKTUBHBIX YMO3aK/NHOUEHWI, YMO3aK/IHOUEHWIA N0 aHaornm;

MPOBOAUTbL CAMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMaTUUECKUX YTBEPXKAEHUI
(NpsAiMble 1 OT NPOTUBHOIO), BbICTPanBaTb apryMeHTaumto, NpMBOAUTL NPUMEPBI U
KOHTPMpuYMepbl, 060CHOBbIBaTb COOCTBEHHbIE CYXXAEHWNSA U BbIBOARI;

BbIOMpaTb Crocob pelleHns Yy4yeGHOW 3agaunm  (CpaBHMBATb HECKO/bKO
BapMaHTOB  pelleHns, BblGUpaTb  Hambonee  NOAXOAAWMA  C  YYETOM
CaMOCTOATE/IbHO BblJe/IEHHbIX KpUTepUeB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCNONb30BaTb BOMPOCHI KaK WMCCNefoBaTe/lbCKUA MHCTPYMEHT MO3HaHUS,
(hopMynmpoBaTb  BOMPOCbI,  (MKCUpYOLWMe  MNpPOTUBOpeuYne,  npobnemy,
yCTaHaB/MBaTb MCKOMOe M [aHHOe, (popMMpoBaTh rMNoTesy, aprymMeHTUpoBaTb
CBOHO MO3ULNI0, MHEHWE;

MPOBOAUTL CAMOCTOATE/IbHO CM/IAHNPOBaHHbIN 3KCMEPUMEHT, UCCef0BaHMe
M0 YCTaHOB/IEHWNIO OCOBEHHOCTEN MaTeMaTUYecKoro 06bekTa, ABNeHus, npolecca,
BbISIB/IEHMIO 3aBUCKMMOCTEN MeXay 06beKTaMu, ABMEHUAMM, NpoLieccamu;

CaMOCTOATE/IbHO (DOPMY/IMPOBaTb 0000LLEHNA U BbIBOAbI MO pe3y/ibTaTam
MPOBEAEHHOrO  HabMOAeHNs,  WCCMeAoBaHMs,  OUEHMBAaTb  AOCTOBEPHOCTb
MOJTyYeHHbIX Pe3y/bTaToB, BbIBOAOB U 0600LLEHNIA;

MPOrHO3MpOBaTb BO3MOXHOE pas3BUTME MpoLecca, a Takke BblABUraTb
MPesnosIoXKeHNA 0 ero PasBUTUM B HOBbIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

BbIABNATL AeUUMTLI NHPOPMaLMKX, AaHHBbIX, HEOOXOAUMBIX ANA OTBeTa Ha
BOMPOC W /11 peLleHns 3ajauu;

BbIGMPaTb MH(OPMALMIO U3 UCTOUYHMKOB Pa3/IMYHbIX TUMOB, aHA/IM3MPOBATb,
cUcTEMaTU3NPOBaTb M MHTEPNPETUPOBaTh MHMOPMAaLMIO Pa3INYHbLIX BUAOB U
(hopm NpeacTaBieHUs;

CTPYKTYpMpOBaTb WHMOPMALMIO, MPEACTaBNATb €€ B pas/MyHbIX opmax,
WNNOCTPUPOBATh rPpaginyecku;

oLeHMBaTb HafEéXXHOCTb MHopMaLum no CaMOoCTOSITe/TbHO
chopmynMpoBaHHbLIM KPUTEPUAM.

KoMMyHHUKAaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

O0menue:

BOCMPUHMMATb 1 OPMYNIMPOBAThb CYXXAEHWS B COOTBETCTBUM C YC/TOBUAMU U
LensMn 0O6LLEeHNSs, SCHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOYKY 3peHUs B
YCTHbIX U MUCbMEHHbIX TEKCTaX, [aBaTb MOSICHEHWS MO XOAY PeLUeHns 3adayw,
KOMMEHTMPOBATb NOMYYEHHbIV pe3ynbTarT;

B X0fe 06CY>XAeHMs1 3afaBaTb BOMPOCHI MO CYLECTBY 06CYX/AaeMO TeMbl,
Npo6nembl, pellaeMoil 3afJauyun, BbICKA3blBaTb WAEW, HaLENEHHble Ha MOUCK
PELUEHMs,, COMOCTaBMSATb CBOM CYXAEHWUS C CYXXAEHUAMU APYIrUX YYaCTHUKOB
ananora, o6HapyXXunBaTb pasniume U CXOACTBO NO3NLMIA, B KOPPEKTHON hopme
(hopmynmpoBaTb pasHOracus, CBOM BO3PaKEHWS;

NpeacTaBNATb Pe3ynbTaTbl PELLUEHNS 3a4aym, SKCMEPUMEHTA, 1CCNeA0BaHNS,
MPoeKTa, CaMOCTOSITENbHO BbIOMpaTb (hopMaT BbICTYMNEHWS C YYETOM 3afad
Npe3eHTaL MM 1 0CO6EHHOCTEN ayanTOpPUN.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBNATb MNJaH, aNropuTM peLUeHns 3agayun, BblorpaTtb Cnocob peLLeHus ¢
YUYETOM MMEIOLLMXCA PECYPCOB U COOCTBEHHBLIX BO3MOXHOCTEN, apryMeHTMpPOBaTb
N KOPPEKTUPOBATb BapnaHTbl PeLLeHNIA C yYETOM HOBOW MH(opMaLmK,

CaMOKOHTpOJIb, 3MOIII/IOH3JIBHLII71 HHTCJJICKT:

BMafleTb  HaBblkaMW  NO3HaBaTeNlbHOM  peieKcuM  KaK  OCO3HaHWS
COBepLUaeMbIX [JEACTBUIA U MbIC/IUTEIbHLIX MPOLLECCOB, UX Pe3y/bTaToB, BMAAETh
crocobammy CamOnpoBEPKW, CaMOKOHTPO/A npolecca M pesynbTata peLleHuns
mMaTeMaTU4ecKom 3agayu;

npeaBuAeTb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTb MPU PELLUEHUN 3a4aun,
BHOCWUTb KOPPEKTVBbI B AeATEe/IbHOCTb Ha OCHOBE HOBbIX 0OCTOATENLCTB, AaHHbIX,
HaneHHbIX OLIMOOK, BbISBMNEHHbLIX TPYAHOCTEN;

OLleHMBaTb COOTBETCTBME pe3y/ibTara Le/n 1 YCNoBUAM, 00BACHATb NPUUNHBI
AOCTUDKEHUS UM HEJOCTUMXKEHUSA Pe3yNbTaToB AeATe/IbHOCTU, HaX04MTb OLIMOKY,
[iaBaTb OLEHKY MprobpeTEHHOMY ONbITY.

CoBMecTHAasI 1eITEJIbHOCTD:

MOHMMATb N MCMO/b30BaTb MPenMyLLecTBa KOMaHAHOW U UHANBUAYAIbHOM
paboTbl MpPU  pelleHUM y4debHbIX 3aga4y, MpPUHMMATL Lelb  COBMECTHOWM
[eATeNbHOCTK, MNaHMPOBaTb OpraHM3auMil0 COBMECTHOM paboTbl, pacnpefenatb
BUAbl paboT, [AoroeapmBaTtbCsA, 00CYXAaTb Mpouecc W pesynbTar paboThl,
0606LLaTb MHEHMS! HECKONbKUX NOMEN;

y4yacTBOBaTb B IpynnoBbIX opmax paboTbl (06CY>KAeHWSA, 0OMEH MHEHUMN,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4YacTb paboTbl MU
KOOpAUHMPOBaTbL CBOW [AEWCTBUS C APYTMMU uYfieHamy KOMaHAbl, OLEHMBATb
KayeCcTBO CBOero BK/afa B O6LMIA NPOAYKT MO KpUTepuam, ChopmyMpoBaHHbIM
yyaCTHUKaMW B3aMMOAENCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K KoHUy o06yyeHusi B 10 kiacce 0O6y4alOWMICs MONYy4UT cnedyrowme
NnpeAMeTHble pe3ynbTaTbl MO OTAeNbHbIM TeMam paboyeil nporpaMmbl y4ebHOro
Kypca «Anrebpa u Hadyana MaTeMaTuyecKoro aHanmsa:

Yucaa v BBIYUCIEHUA:

CBOOOAHO OMepupoBaTb MOHATUAMU: pPaLMOHaIbHOE 4YKCI0, GECKOHeYHas
nepuogmyeckas [Apob6b, MPOLEHTbI, MppPaUMOHaZIbHOE YMC/O, MHOXECTBa
paunoHasIbHbIX N AeACTBUTENbHBIX YMCES, MOAY/b AeACTBUTENIbHOIO YNCNA;

MPUMEHATL AP0OM WM MNPOLEHTbl ANA PelleHns MNPUKNagHbIX 3ajad K3
Pa3NNYHbIX OTPacnel 3HaHUA U peanbHOM XN3HW;

MPUMEHATb MPUBNVKEHHbIE BbIYUCIEHNA, NPaBUIa OKPYTeHNS, NMPUKUAKY 1
OLLEHKY pe3y/nbTaTta Bbl4UC/IEHNIA;



CBOOOAHO OnepupoBaTb MOHATMEM: CTeMeHb C LeMbIM  MoKasaTesem,
MCNOMb30BaTh NMOAXOAALLYIO (POPMY 3annCK AeNCTBUTE/bHBIX YMCEN A1t PELLEHNS
NPaKTUYeCKMX 3a4ad 1 NpeAcTaBNeHNs AaHHbIX;

CBOGOAHO OMepMpoBaTb MOHATUEM: apU(IMETUUECKNIA KOPEHb HaTypasbHOW
CTENeHN;

CBOGOAHO ONEpUPOBaTh MOHATUEM: CTEMEHb C PaLOHaNbHbLIM NOKa3aTeNeMm;

CBOOOAHO OMepMpoBaTh MOHATMAMMW: NOrapuem 4mcna, [LEeCcATUYHble WU
HaTypa/ibHble NIorapumbl;

CBOGOAHO OMNepupoBaTb MOHATUAMMK: CUMHYC, KOCMHYC, TaHIeHC, KOTaHreHc
YMC/IOBOr0 apryMeHTa;

onepupoBaTb MOHATUAMWN: apKCUHYC, apKKOCMHYC U apKTaHreHC YMC/IOBOrO
aprymeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOGOAHO OMepUpPOoBaThb MOHATUMSAMU: TOXAECTBO, YPaBHEHWE, HEPABEHCTBO,
PaBHOCW/IbHbIE YPaBHEHWSA N YPaBHEHWS-CNEACTBUS, PABHOCW/IbHbIE HEPABEHCTBA;

MNPUMEHSATb  PasfiMyHble MeTOAbl PELUEHNS pauMOHaNbHbIX W APO6HO-
paUMOHaNbHbIX YPaBHEHWIA, MPUMEHATb METO[ WHTEpPBaIOB AN  peLleHus
HEpPaBEHCTB;

CBOGOAHO OMEpMpoBaTb MOHATUAMMW: MHOFOY/IeH OT OAHOW MNepPEMEHHOM,
MHOFOYNEH C UENbIMA  KO3(ULMEHTaMM, KOPHW MHOroYsieHa, MPUMEHSTD
AENeHNe MHOro4/IeHa Ha MHOTOY/IEH C OCTaTKOM, TeopeMy Besy 1 Teopemy BueTta
AN5 peLLeHns 3aaaud;

CBOOGOAHO OnNepupoBaTb MOHATUAMMW: CUCTEMA JIMHEAHBLIX YPaBHEHWUIA,
mMatpuua, OonpefenuTeNs MaTpuubl 2 X 2 WU ero reoMEeTPUYECcKUii CMbICH,
MCNOMb30BaTb CBOMCTBA OMPeAennTens 2 x 2 Ans BbIYUCIEHUA €ro 3HaYeHus,
MNPUMEHATb  ONpedennTen AN PeLleHns CUCTEMbl JIMHENHbIX YPaBHEHWIA,
MOJENMPOBaTb peasibHble CUTYaLUM C NOMOLLHO CUCTEMbI IMHENHBIX YPaBHEHWA,
nccnefoBatb MOCTPOEHHblE MOAENM C MOMOLLLIO MaTpul, W OonpeaenvTenei,
MHTEPNPeTUPOBaTb NOMYYEHHbIN pe3ynbTarT;

MCNONb30BaTb CBOMCTBA AEWCTBUIA C  KOPHSMW  ANd  npeobpa3oBaHus
BbIPaXXEHMWIA;

BbINO/HATL MPE06pPa30BaHNS YNCNOBLIX BbIPAXKEHWNIA, COAEPXKALLMX CTEMEHN C
paLMoHanbHbIM NOKa3aTenem;

1CMO/b30BaTh CBOMCTBA norapugmos il npeo6pasoBaHus
norapuMUYecKnX BbIpaXKeHWA;

CBOOGOAHO OMNepupoBaTb MOHATUAMMW: MPPaLMOHa/bHbIE, MOKasaTeNbHble W
norapuMmyUeckKme ypaBHeH s, HAX0ANUTb UX PELLEHNS C MOMOLLbHO PaBHOCK/IbHbIX
MePexXoA0B UMM OCYLLECTB/AS MPOBEPKY KOPHEIA;



MPYMEHATb OCHOBHbIE TPUTOHOMETPUYECKUE (hOopMY/bl ANS Npeobpa3oBaHus
TPUTOHOMETPUYECKUX BbIPXKEHWIA;

CBOOGOAHO OnepupoBaTb MOHATUEM: TPUrOHOMETPUYECKOE YpaBHEHME,
NPUMeHATb  Heobxoaumble  (hOPMYNbl AN PeLeHWss  OCHOBHbIX — TUMOB
TPUIOHOMETPUYECKNX YPaBHEHWI;

MOZENMPOBaTb peasibHble CUTyauuMuW Ha A3blke anrebpbl, COCTaBNATb
BbIp&XKEHMS,, YpaBHeHWs, HepaBeHCTBa MO YC/IOBUKO 3afa4yun, WCCMefoBaTb
MOCTPOEHHbIE MOAENN C UCNONb30BaHMEM annapara areépsbl.

DOyHkuuu U rpapuku:

CBOOOAHO OMepupoBaTb MOHATUAMM: (DYHKLMSA, CNOCOObI 3afaHns (hYHKLNN,
B3aMMHO 00paTHble (YHKUMM, KOMMO3UUMSA (DYHKUWIA, Tpaduk ¢yHKUUK,
BbIMO/IHATH 3/1EMEHTapHbIe NPeobpasoBaHuUst rPaPUKoB yHKLNIA;

CBOOOAHO omnepuvpoBaTb MOHATUAMW: 06M1acTb OMpPeAeneHUs U MHOXECTBO
3HaYEHUIN PYHKLUMKN, HY/IN PYHKLMK, MPOMEXYTKMN 3HAKOMOCTOSAHCTBA;

CBOOGOAHO OMepuvpoBaTb MOHATUAMU: YETHble U HeYETHble (hYHKLMUN,
nepuognyeckne yHKUMKU, NPOMEXYTKN MOHOTOHHOCTU (OYHKUUW, MakCUMyMbl 1
MUHUMYMbI  (DYHKLUMKW, Hanbosbllee WM HauMeHbllee 3HayeHve (YHKLUMM Ha
MPOMEXYTKE;

CBOOGOAHO OMepupoBaTb MOHATUSAMW: CTENeHHas MYHKUUS C HATypasibHbIM U
LenblM rokasaTenemM, rpauk CTeneHHOW (YHKUMW C HATypalbHbIM U LefbIM
nokasartenem, rpauk KOpHS N-Oi CTeneHn Kak (yHKLUWUW 06pPaTHON CTEMEeHWU C
HaTypa/ibHbIM NOKa3aTesnem;

onepupoBaTtb MOHATUAMW: NNHeWHas, KBagpaTuyHas U ApPOBHO-/IMHeHas
(hYHKLMM, BbINONHATb 3/IEMEHTAPHOE UCCNe0BaHNe U NMOCTPOEHME NX rPafPUKOB;

CBOGOAHO OrnepupoBaTb MOHATMSAMW: MOKasaTe/lbHas WM forapugpmmnyeckas
(hYHKUMM, UX CBOWCTBA WM rpadKy, UCMOMb30BaTb UX rpaiMkn ONs pPeLleHus
YPaBHEHWIA;

CBOOOAHO OnepmpoBaTb MOHATUAMW: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
onpegeneHve TPUrOHOMETPUYECKUX (DYHKLMIA YACNOBOIO apryMeHTa;

MCNONb30BaTb rpatiukn  PYHKUUA AN UCCNefoBaHUS  MPOLECCOB U
3aBMCUMOCTEN NPU peLleHnn 3a4a4d U3 Apyrmx y4yebHbIX NpeamMeToB U peasbHON
YKN3HK, BblpaXaTb (hopMynamMu 3aBUCMMOCTIM MeXAY BeIMYNHaMMU;

Hayajna MmareMaTndeckoro aHajam3a:

CBOOOAHO OnepupoBaTb MOHATMAMU: apUPMeTUYECKasd U reoMeTpuyecKas
nporpeccus, 6eCKOHeYHO Y6bIBatoLLasi FreoOMeTpMYEcKas NPOrpeccust, TMHENHbIA 1
3KCMOHEHUMaNbHbIN PoCT, (hopMyna CNOXHbLIX MPOLEHTOB, UMETb NpPeAcTaBeHne
0 KOHCTaHTe;

MCMoMb30BaTb MPOrPeccun ANs pPelleHns peanbHbIX 3afady MPUKIagHoro
XapakTepa;



CBOOOLHO OMepupoBaTb MOHATUAMM: NMOCNEeL0BATENIbHOCTb, CMOCOObI 3a4aHNA
nocnefoBate/lbHOCTE, MOHOTOHHblIE W OrpaHU4YeHHble MOCNeL0BaTe/IbHOCTY,
MOHMMAaTb OCHOBbl 33POXKAEHWA MaTemMaTM4eCKOro aHaamsa Kak aHaimsa
OECKOHEYHO MasibIX;

CBOOOAHO OrnepupoBatb MOHATUAMMW: HenpepbiBHblE  (PYHKUUKW, TOUKU
paspbiBa rpafuka gyHKUMN, aCUMNTOTbI rpadmnKa gyHKUUN;

CBOOOAHO OnepuvpoBaTb MOHATUEM: (YHKUMA, HenpepbiBHas Ha OTpeske,
MPUMEHATb CBOMCTBA HEMPEPbLIBHbLIX (IYHKLUMIA ANA peLleHns 3a4ay;

CBOOOAHO oOrepupoBatb MOHATUAMW: nMepBas W BTOpas MPOU3BOAHbIE
(hYHKUMK, KacaTeNbHas K rpagiuky yHKUmnn;

BbIYNCNATL NPOU3BOLHbIE CYMMbI, MPOU3BEAEHNSA, YACTHOrO M KOMMO3NLUK
ABYX (DYHKLMIA, 3HATb NPON3BOAHBIE 3IEMEHTAPHbIX (DYHKLWA,

MCMO/b30BaTb FEOMETPUYECKUIA U (PU3NYECKMIA CMbICT MPOW3BOLHOM ANA
peLleHns 3agad.

MHoecTBa M JIOTHKA:

CBOOOAHO  OrnepupoBaTb  MOHATUAMMW:  MHOXECTBO,  oOrepauun  Haj
MHOXeCcTBamu;

MCMO/Ib30BaTh TEOPETUKO-MHOXECTBEHHbIV annapaT 414 onMcaHna peasibHbIX
MPOLLECCOB N ABMIEHWNIA, NPY PeLLeH 3a4a4 13 ApYrux y4ebHbIX NpeaMeTOB;

CBOOOAHO OrnepupoBaTtb MOHATUAMW: OMpefesieHne, Teopema, YypaBHeHMe-
CNefiCTBME, CBOMCTBO MaTeMaTUYeCKOro 06beKTa, 0Ka3aTeNbCTBO, PaBHOCU/IbHbIE
ypaBHeHWA 1 HepaBeHCTBa.

K KoHUy o06yyeHusi B 11 kuacce 06y4alOWMICs MONYy4UT credyrowme
npeAMeTHble pe3ynbTaTbl MO OTAeNbHbIM TeMam paboyeil nporpaMmbl y4ebHOro
Kypca «Anrebpa n Hayasia MaTeMaTUYecKoro aHamsa»:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOAHO OMepupoBaTb MOHATUAMW: HaATypasibHOE W LeNoe  4meno,
MHOXECTBa HaTypa/ibHbIX U LebIX Y1Ces, UCNO/b30BaTb MPU3HaKKU LeNMMOCTU
uenbix yncen, HOL n HOK HaTypanbHbIX YMcen Ana peweHus 3agay, NPUMEHATb
anroput™m EBknnaa;

CBOOOAHO oOnepupoBaTb MOHATMEM OCTaTKa MO MOAY/0, 3anucbiBaThb
HaTypa/ibHble YNC/a B Pa3/IMUHbIX MO3ULMOHHBLIX CUCTEMAX CUUC/IEHUS;

CcBOOOAHO OMepupoBaTb MOHATUAMWU: KOMIMIEKCHOE YMC/MO M MHOXECTBO
KOMMJIEKCHBbIX YunCen, NPeAcTaB/sTb KOMMIEKCHbIE Yucnia B anrebpanyeckom u
TPUrOHOMETPUYECKO (POpME, BbIMOMHATL apuMETUYECKME onepauumn ¢ HAMKU U
n306paxkaTb Ha KOOPANHATHOW NIOCKOCTW.

YpaBHeHUs U HEPABEHCTBA:



CBOOGOAHO OnNepupoBaTh MOHATUAMMW: MPpPaLMOHa/IbHbIE, MOKa3aTe/bHble W
norapuMUUeckme  HepaBeHCTBa, HaxXOAWTb WX  PeLleHns € MOMOLLbHO
PaBHOCW/IbHBIX NePexofoB;

OCYLLECTBNATL  OT6OP KOPHEA nNpu  pelieHWn  TPUrOHOMETPUYECKOrO
YpaBHEHNS;

CBOOGOAHO OMepuvpoBaTb MOHATUEM TPUTOHOMETPUYECKOE HEePaBEHCTBO,
MPUMEHATL  HeobXoAuMble  (hopMy/nibl  ANA  PelleHWs  OCHOBHbIX — TWUMOB
TPUTOHOMETPUYECKMNX HEPABEHCTB;

CBOOOZHO OMepMpoBaTh NOHATUAMMW: CUCTEMA U COBOKYMHOCTb YPaBHEHWI U
HepaBeHCTB, PaBHOCW/IbHbIE CUCTEMbI U CUCTEMbI-CNELCTBUSA, HAXOANUTL PeLLeHuns
CUCTEMbI 1 COBOKYMHOCTEN pauMOHa/IbHbIX, MppaLMOHa/bHbIX, NOKa3aTe/lbHbIX U
norapuMnYecknX ypaBHeHA N HEPaBEHCTB;

peLuatb paunoHasibHbIe, MppaumoHasbHble, MnoKasaTe/lbHble,
norapuimMmyeckne M TPUTOHOMETPUYECKME  YpaBHEHWS U HepaBEeHCTBA,
cofiepkaLLme MoLyNMN 1 NapameTpbl;

MPUMEHATb rpauyeckme MeToAbl A4/ PeLleHnst YpaBHEHWIn U HEepaBEeHCTB, a
TakXXe 3a/a4y ¢ napameTpamu;

MOZe/IMpoBaTh peasibHble CUTyauMn Ha A3blke anredpbl, COCTaBNATb
BbIP@XEHWS, YpPaBHEHUS, HepaBeHCTBA M WX CUCTEMbl MO YC/IOBMIO 3ajauu,
nccnegoBaTb MOCTPOEHHbIE MOAENM C  UCMO/Sb30BaHWEM annapara anrebpbl,
WHTEPNPETUPOBATL NOYYEHHbIN pe3y/bTaT.

DOyHkuuu ¥ rpapuku:

CTPOUTL rpatiukn  KOMMO3ULUMN  (PYHKUMIA C MOMOLLBIO  3/1eEMEHTapHOIo
nccnefoBaHNsa U CBOMCTB KOMMO3ULMK ABYX (DYHKLMIA;

CTPOUTb  reoMeTpuyeckme 06pasbl ypaBHEHWA U  HEPaBEHCTB  Ha
KOOPAWHATHOW NI0CKOCTMU;

CBOOOHO  OrMepupoBaTb  MOHATUAMMW:  FpauKM  TPUrOHOMETPUYECKMX
(DYHKLWIA;

MNPUMEHATb (PYHKUMM AN MOAENNPOBaHUS W UCCNeA0BaHNA  peasbHbIX
MpOoLecCos.

Havana maTeMaTH4yeckoro aHajiu3a:

MCNOMb30BaTb NPOM3BOAHYIO ANA UCCNef0BaHUA PYHKLMN HA MOHOTOHHOCTb
N 3KCTPEMYMbI;

HaxX04MTb HanbO/IbLLIEE N HaVMeHbLLIEe 3HaYeHUs (YHKLUMM HeNpepbIBHON Ha
OTpEe3KEe;

MCNOMb30BaTb MPOU3BOAHYIO A1 HAXOXAEHUS HauIyyllero pelueHust B
NPUKNaAHbIX, B TOM 4uC/e  COLMATbHO-3KOHOMMYECKMX, 3ajavax, Afis
onpefeneHnss CKOPOCTM WU YCKOpPeHMsi npouecca, 3afaHHOro (opmynon Wnm
rpagukom;



CBOOOAHO OMnepupoBaTb MOHATUMSAMWU:  MEepPBOOOpasHas,  OnpeneNéHHBbI
WHTErpan, HaxoAuTb NepBOOOpasHble 3MEMEHTAPHbIX (YHKLUMA W BbIMUCNATH
nHTErpan no gopmyne HotoToHa-J1eibHNLE;

HaxoAuTb MoLaan MIOCKMUX PUryp 1 06bEMBI TEN C MOMOLLLK UHTErpana;

MMeTb MNPeACTaB/eHVe O MaTemaTMyecKOM MOZEeNMPOBaHUM Ha npumMepe
COCTaBneHus AndepeHUmManbHbIX YPaBHEHWIA;

pewwaTb NpuKNagHble 3agayn, B TOM YUCNe COLMaIbHO-3KOHOMUYECKOro Wt
(hn3nueckoro xapakrepa, CpeAcTBaMM MaTeEMaTUYECKOro aHaIn3a.
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