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HOACHUTEJIBHASA 3AIIMCKA

YuebHbIiA Kypc «Anrebpa 1 Hayasia mMaTemMaTUYecKoro aHanmsa» SABNSETCA
O4HUM M3 Hanbonee 3HaYMMbIX B MporpaMmMe CpefHero o6uiero o6pasoBaHus,
MOCKO/bKY, C OAHOW CTOPOHbI, OH 0b6ecrneynBaeT UHCTPYMEHTaIbHYO 6a3y Ans
N3yYeHMs1 BCEX eCTECTBEHHO-HAY4YHbIX KYPCOB, a C ApPYron CTOPOHbI, hopMumpyeT
NOrnyeckoe M abCTpakTHOE MbILL/IEHME 06YyYatoLMXCA Ha YPOBHE, HEOOXO4MMOM
A/19 OCBOEHUSA MH(OPMATMKK, 06LLECTBO3HAHUSA, UCTOPUM, C/IOBECHOCTU U APYTUX
ancuunanH. B pamkax [gaHHOro ydebHoOro kKypca obydatolinecs oBfafeBatoT
YHUBEPCA/IbHLIM  513bIKOM COBPEMEHHO HayKWu, KoTopas (opmy/nuMpyeT CBOW
AOCTVKEHWNSA B MaTeMaTUUeCKON hopme.

Y4ebHbIi Kypc anrebpbl M Havyan MaTeMaTUYeCcKOoro aHanmsa 3aknajblBaeT
OCHOBY [/1 YCMELIHOro OBflafeHns 3akKoHamn QU3NKK, Xumuun, 6Gronorum,
MOHMMaHWUS OCHOBHbIX TEHAEHL M Pa3BUTUA SKOHOMUKM M 0BLLLECTBEHHOM XKU3HN,
MO3BO/ISIET OPUEHTMPOBATLCA B COBPEMEHHBLIX LMGPOBLIX U KOMMbHOTEPHbIX
TEXHONOrNAX, YBEPEHHO WCMOMb30BaTb UX NS AanbHelilwero o6pasoBaHUS U B
MOBCEHEBHOM XM3HW. B TO Xe Bpems OBnafeHne abCTPaKTHbIMU W NIOrMYECKN
CTPOrUMW  KOHCTPYKLUMSIMU anrebpbl M MaTeMaTUYeCKOro aHanm3a pa3BuBaeT
YMEHMEe Haxo4uTb 3aKOHOMEpPHOCTM, O0OOCHOBbLIBATb WCTUHHOCTb, [0Ka3blBaTb
YTBEPXKAEHNA C MOMOLLBIO MHAYKLUUN W paccyxiaTb AefyKTUBHO, MUCMO/b30BaThb
0000LleHNe M KOHKpEeTU3aumio, abcTparupoBaHMe W aHanorut, qopmupyet
KpeaTMBHOE N KPUTUYECKOE MbILLIEHNE.

B xoge u3ydyeHus y4yebHOro Kypca «Anrebpa v Hayasa mMaTeMaTU4yecKoro
aHanmM3a» oby4arowmecs Moay4vatoT HOBbIA OMbIT PELUEHUS NPUKIaAHbIX 3aaad,
CaMOCTOATE/IbHOr0 MOCTPOEHUS MaTemMaTUYecKUX Mogenein peasbHbIX CUTYaLNi,
MHTepnpeTauuy  MNOMYYEHHbIX  PELUEeHMI,  3HAKOMATCA € NpUmepaMu
MaTemMaTUyeCKMX 3aKOHOMEPHOCTE B MpUPOAe, Hayke W  WCKYCCTBe, C
BblAAIOLUMNCA MATEMATUYECKUMU OTKPLITUAMU U UX aBTOPaMU.

Y4yebHbI Kypc 06/1a4aeT 3HaunUTe/IbHbIM BOCMUTATE/IbHBIM MOTEHLMAIOM,
KOTOpbIA peasn3yeTcs Kak 4epe3 Y4yeOHblA MaTepuas, Crnocob6CTBYHOLLMIA
(hOpMUPOBAHMIO HAYYHOrO MUPOBO33PEHUSA, TaK U yepe3 creuuduky y4debHon
[NEeATeNbHOCTW,  Tpebylolein  NPOAO/IHKUTENIbHON  KOHUEHTpauuMn  BHUMaHWUA,
CaMOCTOATE/IbHOCTN,  aKKYpPaTHOCTM W OTBETCTBEHHOCTU 32  MOJTYYEHHbI
pesynbTar.

B ocHoBe MeTOAMKM 00ydeHus anrebpe M HavasiaM MaTemaTuyecKoro
aHa/n3a IeXXUT AeATeIbHOCTHBIA NPUHUMUM 00yYeHUs.

B cTpykType y4eb6HOro Kypca «Anrebpa W Havana MaTeMaTUyecKoro
aHann3a» BblAeNeHbl CrieaytoLme cofepXaTenbHO-MeTOANYECKMe NMHUN: «YHucna
N BbIYUCNEHUS», «PYHKUMN 1 rpadivkn», «YPaBHEHUS U HepaBeHCTBa», «Havana
MaTemMaTMyecKoro aHanmsa», «MHOXecTBa W NOrMkKa». Bce OCHOBHble



cogepxKateslbHO-MeTOAMYECKME JIMHUN W3Y4YaloTCs Ha NPOTSHKEHUU ABYX feT
06y4eHUss Ha YpOBHEe CpefHero o6Lero obpa3oBaHWs, eCTECTBEHHO [AOMOHAS
ApYr Apyra U NnocTerneHHO HacbIWasacb HOBbIMU TeMamMu W pasgenamu. [aHHbIN
YyUYeOHbIA KypC SBNAETCA WHTErpaTUBHbLIM, MOCKO/IbKY 00beauHseT B cebe
cogepXXaHue HeCcKONbKUX MaTemMaTUYeCKMxX AWUCUMMIUH, TakMx KakK anreépa,
TPUrOHOMETPUS, MaTeMaTUYeCKUA aHasin3, Teopus MHOXECTB, MaTeMaTuyeckas
norvka u gpyrve. o mepe TOoro Kak oby4arolinecs OBnafeBalOT BCE Oonee
LUMPOKUM MaTemMaTUYeCKMM annapaToMm, Y HUX nocnefoBaTesibHO (hopmMupyeTcs u
COBEPLUEHCTBYETCA YMEHMe CTPOUTb MaTemaTMYeCKyld MOAeNb peasbHOM
CUTYyaUMmn, NPUMEHSATb 3HAHWUSA, MOSTyYeHHbIe NPU U3yYeHUU Y4ebHOro Kypca, A
PeLLUEHNst CaMOCTOATENIbHO CHOPMY/IMPOBAHHON MaTemMaTMYeCKoi 3a4ayun, a 3aTem
MHTEpPNPeTMPOBaTh CBOI OTBET.

CopepyxaTenbHO-MeToAMYeCKas NMHUA «Yucna n BbIMUCIEHNS» 3aBepLUaeT
(hopMMpPOBaHME HaBbIKOB UCMO/b30BaHUS AEMCTBUTE/bHBIX YMCEN, KOTOPOE ObI10
HayaTo Ha YpOBHE OCHOBHOrO 06Llero obpasoBaHus. Ha ypoBHe cpefHero o6Luero
obpas3oBaHMA  0co0b60e  BHUMaHVE  YyAenseTca  (POPMMPOBAHUIO  HaBbIKOB
pauMoHaNIbHbIX BbIYMCNIEHMIA, BKIKOYAKOWMX B CebA MCMOMb30BaHME pPa3INYHbIX
(hopMm 3anucy umMcna, YMeHue fenatb MNPUKUAKY, BbIMOMHATL MPUBAKEHHbIE
BbIUMC/IEHNS, OLEHMBaTb YUC/OBbIE BbIPaXKeHWs, paboTaTb C MaTeMaTUUYECKUMU
KOHCTaHTaMKW. 3HaKOMble O00Yy4YaloLMMCA MHOXECTBa HATypaslbHbIX, LesbIX,
pauMoOHa/IbHbIX W [EACTBUTE/IbHbIX — 4Yucen  AOMOSHAKTCA  MHOXECTBOM
KOMMMEKCHbIX 4mcen. B kaxaoM M3 3TUX MHOXECTB paccMmaTpuBaroTcs
CBOMCTBEHHble €My Crneuugpuyeckne 3afadynm W onepauun: JeneHve Haueno,
onepupoBaHMe OCTaTKaMW Ha MHOXECTBe Le/blX 4ucen, ocobble CBOMCTBA
paLMOHa/IbHbIX 1 MppaLMOHa/IbHBIX Ynces, apuipmeTUYecKne onepayun, a Takxke
N3BNeYEHVE KOPHS HaTypasibHOM CTEMeHW Ha MHOXECTBE KOMMIEKCHbIX YuMCer.
Bnarogaps nocnefoBaTe/lbHOMY PaCcLUMPEHWMIO Kpyra WCMO/b3yemblX YUCeN |
3HAKOMCTBY C BO3MOXXHOCTAMUW UX MPUMEHEHUS A4S PeLleHnst pa3finyHbIX 3adad
(hopmumpyeTcs NpefcTaBneHe O eAUHCTBE MaTeMaTUKWM Kak Hayku v e€ ponu B
MOCTPOEHUN MOAEeNel peanbHOro Mupa, LUMPOKO WMCMOMb3YHTCA 06006LLeHNe U
KOHKpeTU3aums.

JINHVS «YpPaBHEHWS] 1 HepaBEHCTBa» peasn3yeTcs Ha MPOTSHXKEHWUU BCEro
006y4eHnss Ha YpoBHE cpefHero o6Liero 06pa3oBaHWs, MOCKO/bKY B KaXOM
pasgene [lporpammbl NpPeaycCMOTPEHO peLleHne COOTBETCTBYHOLMX 3adad. B
pesy/nibTaTe oO6yuvatoLlMecs OB/afeBaldT  PasIMyYHbIMKA - MeTO4aMW  PeLUeHUS
pauMOHa/IbHbIX,  MppaUMOHa/IbHbIX,  MOKa3aTeflbHbIX,  N0rapuMUUeckux 1
TPUrOHOMETPUYECKMUX YPaBHEHWI, HEPaBEHCTB M CUCTEM, a TakKxe 3ajau,
cogepxawux napaMeTpbl. [MofyyeHHble YMeHUs LUMPOKO WCMOMb3YHTCA MNpu
nccnefoBaHMM (PYHKUMIA C MOMOLLbIO NMPOU3BOLHOM, MPU peLleHnn NPUKNagHbIX



3a/lay 1 3aay Ha HaxoX[eHVe HambOoMbLLIMX N HAUMEHbBLLNX 3HAYEHWUI QYHKLUN.
[aHHaa cofepxxaTtenbHas IMHUA BKNKOYAeT B Ce6A Takke JOpMMPOBaHME YMEHWIA
BbINOMHATb  pacyéTbl No  opmynam, npeobpa3oBaHMsi  pauMOHasIbHBbIX,
MppaLMOHa/IbHbIX U TPUTOHOMETPUYECKNX BbIPXKEHWIA, a TakKKe BbIPaXEHWIA,
COAepXallMX CTEMEHN W norapugmbl. bnarogaps M3yyeHUIo anrebpamyeckoro
mMaTepuana MPOMCXOAWUT  Aa/lbHENllee  pasBUTME  a/ITOPUTMUYECKOTO U
abCTPaKTHOIO MbILLIEHNS 06yYatoLMXCs, (POPMUPYHOTCA HaBbIKN AEAYKTUBHbIX
pacCy)KAeHWin,  paboTbl C  CUMBOMbHbIMM  (opMamu,  MNpeAcTaBNEHUS
3aKOHOMEPHOCTENM W 3aBMCUMOCTEM B BMAE PaBEHCTB W HepaBeHCTB. Anrebpa
npeanaraeT 3PQeKTUBHbIE WHCTPYMEHTbl AN PELUEHUS NPaKTUYECKUX 1
eCTECTBEHHO-HaY4HbIX 3a/ad, HarnsgHO AEMOHCTPUPYET CBOM BO3MOXHOCTM Kak
A3blKa HayKMW.

CopepxaTenbHO-MeToAMYeCKas MUHUA  «DYHKUMKM 1 TpadvKn»  TECHO
nepenneTaeTca C APYrMMM NMHUAMMK YYeBHOro Kypca, MOCKO/bKY B KakOM-TO
CMbIC/e 3aAaéT NOCnef0BaTeNbHOCTb U3yUeHMst MaTepuana. M3yyeHme cTeneHHOM,
rokasaTtesIbHOW, I0rapuMmnYeCcKon 1 TPUroOHOMETPUYECKUX (DYHKLIWIA, NX CBOWCTB
N rpadiMKoB, NCMOMb30BaHNE PYHKLUWIA ANA PELLUeHNs 3aday U3 ApPYrux y4yebHbIX
NPeaMeTOB M peasbHOM XN3HM TECHO CBA3aHO KakK C MaTEMaTMYECKUM aHan3oMm,
TaK M C pewleHneM YypaBHEHWA W HepaBeHCTB. [Mpy 3TOM 60/bLLIOE BHUMaHUe
yhenseTcsd popMMpoOBaHUIO YMEHUS BbipaXkaTb (POPMYniamy 3aBUCUMOCTI MeEXIY
pas/IMYHbIMK  BEIMYMHAMW, WCCNEA0BaTb MOMYYeHHble (YHKUMK, CTPOUTL UX
rpacdvkn. Matepuan 3Tol cogepxXaTesibHON NMHUM HaLeNeH Ha pasBUTE YMEHWUI
M HaBbIKOB, MO3BONAIOWMX BbIpaXaTb 3aBUCUMOCTU MeXJY BeNMYMHaMWN B
pasNNYHOM (HopMe: aHaNIMTUYECKON, rpaduyeckoil U CNoBECHOW. Ero nayuveHue
CMOCOOCTBYET  PasBUTUIO  A/ITOPUTMUYECKOTO  MbILLIEHMS,  CMOCOGHOCTN K
0606LLIEHNIO N KOHKPETM3aLMKN, NCNONb30BaHMIO aHasIoT UiA.

CogepxatenbHasd nMHUA «Havana maTeMaTMyecKoro aHasim3a» Mo3BONseT
CYLLECTBEHHO PacLUMpUTb KPYr Kak MaTeMaTU4ecKuX, Tak W NpUKNagHbIX 3agad,
OOCTYMHbIX 00y4atoWwMMes, TaK Kak Yy HUX MOSABASETCA BO3MOXHOCTb CTPOMTb
rpamKn  CNOXHbIX (PYHKUWIA, onpefenstb WX Hambo/bluMe W HaUMeHbLUMe
3HAYEeHWs, BbIYMCNATL MAOWAAN (UTYp U 06bEMbLI Ten, HaxXOAWTb CKOPOCTU U
YCKOpPEHNs npoleccoB. [laHHas cogepaTenbHas /fIMHMS OTKPbIBaeT HOBbIE
BO3MOYXXHOCTM MOCTPOEHUS MaTemMaTUYeCKUX MOJeneil peanbHbIX CUTYaLiA,
MO3BOMAET HaxXOAWTb Haum/yullee pelleHne B MNPUKNaAHbIX, B TOM 4uche
COLMaIbHO-3KOHOMUYECKMX, 3aadax. 3HaKOMCTBO C OCHOBaMM MaTemMaTU4eckoro
aHa/M3a Cnoco6CTBYeT PasBUTUIO abCTPaKTHOro, (HopMasibHO-/TIOMMYECKOro 1
KpeaTMBHOIrO MbILWIEHNS, (POPMMPOBAHUIO YMEHWIA pacro3HaBaTb MPOSBIEHUSA
3aKOHOB MaTeMaTWKN B Hayke, TEXHUKe U UCKyccTBe. O6yyatoLimecs y3HarT 0



BblAAlOWMXCS pe3ynbTarax, MOMyYeHHbIX B XOA4e Pa3BUTUA MaTeMaTUKM Kak
HayKu, 1 06 NX aBToOpax.

CopgepxxaTenbHO-MeToANYeCcKas NMMHUS «MHOXECTBA U NOrNKa» BK/OYAET B
cebs 3/1eMeHTbl TEOpUM MHOXECTB W MaTeMaTU4ecKon JNIorMKu. TeopeTuKo-
MHOXECTBEHHbIe MPeACTaBIEHNA MPOHM3bIBAOT BECb KYPC LLUKO/IbHON MaTeMaTUKM
M npegnaratoT Hambosnee YHMBEPCA/IbHbIN A3blK, 00beAVMHSIOWMIA BCe pa3fenbl
MaTteMaTMKM W €€ MNPUIOXKEHWA, OHW CBA3bIBAKOT pasHble MaTeMaTuyeckue
OUCUMNIMHBL U UX TMPUNOXEHUS B eAuMHOoe Uenoe. [103ToMy BaXKHO [aTb
BO3MOXHOCTb  0Oy4vatolemMycs MOHUMaTb TEOPETUKO-MHOXECTBEHHbIA  S3bIK
COBPEMEHHOW MaTemMaTUKM 1 UCMOMb30BaTb €ro A/18 BblpaXKeHUs CBOMX MbICNEN.
[pyrum BaXKHbIM MPU3HAKOM MaTeMaTUKM KaK HaykKu cnefyeT npusHatb
CBOMCTBEHHYIO €l CTpOrocTb 060CHOBaHWMA W CrefloBaHWe OnNpeaenéHHbIM
npaBunam  MNOCTPOEHWUS  [OKa3aTeNnbCTB.  3HAKOMCTBO C  3/leMeHTaMu
MaTemMaTM4eCKOMn /NIOrMKM CMOCOOGCTBYET pPasBUTUIO /IOTMYECKOr0  MbILIEHUSA
o6yyatoLLmXcs, MO3BO/MSET UM CTPOUTL CBOWM PaCCyXX/AEHUs1 Ha OCHOBE NIOrMYeCKnx
npasus, POPMUPYET HaBbIKMN KPUTUUECKOT O MbILLSIEHNS.

B yuebHOM Kypce «Anrebpa M Hayana MaTemMaTMyeckoro aHanmsa»
MPUCYTCTBYHOT OCHOBbI MaTeEMaTMYeCKOro MOAENMPOBaHWS, KOTOpble MPU3BaHbI
Cnoco6cTBOBaTL (POPMMPOBAHMIO HaBbIKOB MOCTPOEHUS MOJeNen  peasibHbIX
CUTYauuid, WCCNefoBaHUA 3TUX Mofesneld € MOMOLLbK arnnapata anrebpbl u
MaTeMaTU4yeCKOro aHasimsa, MHTeprpeTauuy MoyYeHHbIX pe3ynbTatoB. Takue
3ajaHu1s BreTeHbl B KaXKAbIV U3 pa3fenioB NporpaMMbl, MOCKO/bKY BECb MaTepuan
y4eBHOro Kypca LUMPOKO MCMOMb3yeTCs ANA pelleHus NpuknagHbix 3agad. Mpu
PELeHNN  peasibHbIX — MPaKTUYeCKMX  3agad  obyuvatowmecs — pa3BuBatoT
HabnoAaTeNlbHOCTb, YMEHMe HaxOoAWUTb 3aKOHOMEpPHOCTW, abCTparnpoBaTbes,
MCMoMb30BaTb  aHanormio, 0606Warb M KOHKPeTU3MpoBaTb  Mpob6remy.
[eATenbHOCTb MO (DOPMUPOBAHMIO HABbLIKOB peLleHus MpUKNafgHbIX 3agad
OpraHu3yeTcsi B MpoLecce n3y4eHns Bcex Tem y4ebHOro Kypca «Anrebpa n Havana
MaTemMaTnU4ecKoro aHam3a.

Ha wun3yuyeHne yyebHOro Kypca «Anrebpa M Hayana MaTemaTuyecKoro
aHanmsa» oTBoAMTCA 272 4vaca: B 10 knacce — 136 yacos (4 yaca B Hefento), B 11
Knacce — 136 yacoB (4 yaca B Hefento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucia 1 BLIYHCICHUS

PaunoHasibHble yncna. OB6bIKHOBEHHbIE U [AeCATUYHbIE APO6KM, MPOLEHTHI,
GeCKOHeYHble nepuognyeckme Apobu. MNprMeHeHWe Apo6el U MPOLEHTOB A/
peLleHns NPUKNaaHbIX 3aa4 U3 PasIMYHbIX 0TPAc/En 3HaHWIA U PeasibHOM XN3HN.

[elicTBUTeNbHblIE  uYMcna. PauuoHanbHble W MppauuoHaibHble  YmUcha.
ApumMeTnYeCKMe — onepauMn ¢ JeNCTBUTENbHbIMW  yucnamn.  Moaynb
[EeACTBUTENbHOIO Yncna 1 ero cBoincTea. MNpuobnXEHHbIE BbIYMCIEHMS, NpaBuia
OKPYI/IeHUs, MPUKNAKA 1 OLEHKa pe3ysibTaTa BbIYUCIEHWIA.

CteneHb C UenbiM nokasaTtenem. buHom HblOTOHA. KMcnonb3oBaHme
noaxoasLLein hopMbl 3anncK AeNCTBUTENbHbIX YMCEN ANS PELLUEHUS NPAKTUYECKMX
3afa4 v NpeacTaB/ieHNs AaHHbIX.

ApUPMETNYECKNIA KOPEHb HATYPasIbHOW CTEMEHN M ero CBOMCTBA.

CTeneHb C pauMoOHabHbIM MOKasaTefieM W €€ CBOWCTBa, CTeMNeHb C
[EeACTBUTENbHLIM NOKa3aTe1eM.

JNorapugm umncna. CeolicTBa norapuma. [ecsATUUHble W HaTypasbHble
norapumbl.

CUMHYC, KOCWUHYC, TaHIeHC, KOTaHreHC 4MC/I0BOr0 aprymeHTa. APKCUHYC,
APKKOCUHYC 1 apKTaHTeHC Y1C/I0BOro aprymeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXAECTBEHHble MNpeobpasoBaHUs. YpaBHEHME, KOPEHb
ypaBHeHUA. PaBHOCW/IbHbIE YpPaBHEHUS U ypaBHeHUA-CNeAcTBUA. HepaBeHCTBO,
peLleHe HepaBeHCTBa.

OCHOBHble MeTO/b! peLleHns LesblX U APp06HO-paLMOHa/IbHbIX YPaBHEHWI U
HepaBeHCTB. MHOrousieHbl OT OAHON MepeMeHHON. [eneHve MHOrousieHa Ha
MHOro4sieH ¢ ocTtatkom. Teopema bBesy. MHoOrouneHbl Cc  LenbiMu
Koa(ppmumeHTamm. Teopema Buerta.

[Mpeobpa3oBaHns YACNOBbIX BbIPXKEHWNIA, COAEPXKALLMX CTEMEHU U KOPHU.

ppavumoHasibHble YpaBHEHMS. OCHOBHble MeToAbl peLleHus
MppaunoHaIbHbIX YPaBHEHWA.

[Moka3aTenbHble ypaBHEHUS. OCHOBHble METOAbl PeLUeHUs MoKasaTe/ibHbIX

YPaBHEHWA.

Mpeobpa3zoBaHme BbIPaXXEHWUIA, COAEPXKALLMX NOTrapUiMBbI.

Jlorapugpmumnyeckme ypaBHeHUS. OCHOBHble MeToApbl peLLeHns
NOrapuMnYeCKNX YpaBHEHNIA.

OCHOBHbl€e TPUrOHOMETPUYECKNE hopmybl. [MpeobpasoBaHe

TPUTOHOMETPUYECKUX Bblpa)KeHI/II‘/JI. PeLLeHne TPUroHOMETPUYECKMX ypaBHeHMM.



PelleHVe CUCTEM JIMHENHbIX YpaBHEHWA. Matpuua CUCTEMbl JIMHENRHBIX
ypaBHeHuI. Onpefenutesib MaTpuubl 2X2, €ro reoMeTpuyecKuiA CMbICI W
CBOWCTBA, BbIMMC/IEHWNE ero 3HaYeHMUs,, NPUMEHEHVE ONpeaennTens ANa peLleHuns
CUCTEMbI JIMHENHBLIX YpaBHEHW. PelleHne NpPUKNaAHbIX 3a4a4 C MOMOLLGHO
CUCTEMbI  JIMHENHBbIX YypaBHeHWI. lccnegoBaHne MOCTPOEHHOM Mofdenn ¢
MOMOLLbIO MaTpuL, 1 onpeaenunTenen.

MocTpoeHMe MaTeMaTUYeCKMX MOAeNen peasibHOW CUTyauum C MOMOLLbHO
ypaBHeHWUI U HepaBeHCTB. pYMeHeHNe ypaBHEHUIA U HEPaBEHCTB K PELLEHWNIO
MaTemMaTUyecKnx 3afad WM 3afa4y M3 pas/iMyHbIX 06/1acTel HaykKu W peasibHOM
XXU3HU.

DYyHKIUHA U TPaPUKHU

PyYHKUMA, Cnocobbl 3afaHua QyHKUMW. B3aMMHO o6paTHble (YHKLMK,
Komnosnumns  yHKUmMin. padmk ¢GyHKUMKA. SnemeHTapHble npeobpa3oBaHus
rpagmKoB (hyHKLMIA.

O6nacTb OnNpeaeneHns M MHOXECTBO 3HaYeHUIn QYHKUMK. Hynn yHKunn.
[MPOMEXYTKMN 3HAKOMOCTOAHCTBA. YETHbIE N HEYETHbIe (hyHKUMK. Meproanyeckme
(hYHKUMK. TIPOMEXYTKM MOHOTOHHOCTM (PYHKUUW. MakCMMyMbl 1 MUHUMYMbI
(hyHKUMKN. Hanbonbluee N HaUMeHbLLEee 3HaYeHNA PYHKLMM Ha MPOMEXYTKeE.

JInHeliHas, KBagpaTuyHas W APOGHO-IMHeHas (YHKUMK. OneMeHTapHoe
nccnefoBaHMe 1 MOCTPOEHME X FPagINKOB.

CTeneHHas PYHKUMSA C HaTypaibHbIM U LieSibIM MoKasaTesieM. E€ cBoicTsa u
rpacdmk. CBoiCTBa M rpatiMkK KOPHA N-OM CTEMeHU Kak (YHKUMM 06paTHOA
CTEMEHN C HaTYypa/IbHbIM MOKa3aTesieM.

MokasaTenbHasas M norapumMuyeckas (yHKUUW, MX CBOWCTBA U rpatnku.
cnonb3oBaHve rpatmkoB PYHKUMIA 418 peLleHnst ypaBHeHA.

TpUroHoMeTpmyeckas OKPY)XXHOCTb, OMpefesieHne  TPUTrOHOMETPUYECKMX
(hYHKLMIA YACNIOBOr0O aprymeHTa.

®PYHKUMOHa/IbHbIE  3aBMCUMOCTW B peasibHbIX Mpoueccax W ABMEHUAX.
["pagmkm peasibHbIX 3aBUCUMOCTEN.

Hauaja MmaTeMaTH4eCKOIro aHAJIN3a

MocnefoBaTenbHOCTK, CMNOCOObLI  3afaHNA nocnefoBaTenibHOCTe. MeTtog
MaTemaTmyecKoi NHOYKUNN. MOHOTOHHbIE 7 OrpaHNYeHHble
nocnefoBaTeNlbHOCTU. CTOpUA BO3HWKHOBEHUS MaTemaTMyeCcKoro aHanmsa Kak
aHann3a 6eCKOHEYHO MasibIX.

ApupmMeTUYECKas U reoOMeTpryecKas nporpeccun. beckoHeYHO y6biBaroLas
reomeTpuyeckas nporpeccusi. Cymma 6eCKOHeYHO YObIBatOLLE reoMeTpUYecKoit
nporpeccun. JIMHENHbIN 1 3KCNOHEHUMabHbIA PocT. Yuco e. PopmMyna CNoXHbIX
MPOLEHTOB. VIcnonb3oBaHWe MNpoOrpeccun  AN1s  PelleHns  peasibHbIX  3afad
NPUKIaAHOro XapakTrepa.



HenpepbiBHbIE (QYHKLUMM M KX CBONCTBA. TOYKM paspbiBa. ACUMNTOTHI
rpamkoB (OyHKUMA. CBOMCTBA (DYHKUMI HENPEepPbIBHbIX Ha OTpe3ke. MeTtos
WHTEPBAIOB /19 peLleHnss HepaBeHCTB. [pvMeHeHWe CBOMCTB HenpepbIBHbIX
(hYHKUMI NS peLleHns 3a4ad.

MepBas 1 BTOpas NPOM3BoAHbIE (YHKUMK. OnpeaeneHne, reOMeTpUYeCKnin n
(PM3MYECKMIA CMbIC/T NPON3BOAHON. Y paBHeHMNe KacaTe/lbHOM K rpadinky hyHKUNN.

Mpon3BOAHbIE  3M1EMEHTapHbIX  (PYHKUMA.  TMpou3BogHas  CyMMbl,
NMPon3BeAeHNS, YaCTHOrO U KOMNO3ULMK (YHKLNIA.

MHokecTBa M JIOTHKA

MHOXeCTBO, oOnepauuy Haf MHOXecTBamMyW W WX CBOMCTBa. [uarpammbl
dinepa—BeHHa. TpuUMeHeHWe TEOPETMKO-MHOXKECTBEHHOrO annapata [Ans
OnuncaHns peasibHbIX MPOLECCOB W ABMIEHUIA, MPU pelleHnn 3adad u3 Apyrux
y4YeOHbIX MpeaMeTOoB.

OnpefeneHve, Teopema, CBOWCTBO MaTeMaTMYeCKOro 0OBLEKTA, CNefCTBUe,
[0Ka3aTe/IbCTBO, PABHOCW/IbHbIE YPaBHEHUS.

11 KJIACC

Yucsa v BHIYUCTICHUS

HaTtypanbHble 1 Lenble ynucna. NprMeHeHne Npu3HakoB Ae/IMMOCTU LenblX
yncen, HaMbonblIMn obwwin aenuTens (ganee — HOZL) v HammeHbllee o6lLuee
KpaTtHoe (ganee — HOK), ocTtaTKoB No MoAynto, anroputma EBknnga ansa peLueHus
3a/la4y B LIeNbIX Yncnax.

KomnnekcHble 4yucna. Anrebpanyeckas M TPUrOHOMETpPUYecKas (opMmbl
3anmMcn KOMIMJIEKCHOTO uymcna. ApUMMETMYECKME Ornepauun € KOMIMJIEKCHbIMM
yncnamu. W306paxkeHne KOMIMMEKCHbIX YWCe/T Ha KOOPAMHATHOM NIOCKOCTW.
dopmyna Myaspa. KopHM n-oli CTENEHN U3 KOMMAEKCHOrO yucna. MNpumeHeHme
KOMIMJIEKCHbIX YMCeN A/18 peLleHns (U3NYeCKUX 1 TeOMeTPUYECKNX 3a4au.

YpaBHeHUS U HEPABEHCTBA

CuctemMa ¥ COBOKYMHOCTb YpaBHEHWA W HepaBeHCTB. PaBHOCWU/IbHbIE
CUCTEMbI N CUCTEMbI-CNEACTBMA. PaBHOCWU/IbHbIE HEPaBEHCTBA.

OT6Op  KOpHe  TPUrOHOMETPUYECKUX  YPABHEHMI  C  MOMOLLbIO
TPUrOHOMETPUYECKOW OKPY)XHOCTU. PeLleHre TPUroHOMETPUYECKMX HEPABEHCTB.

OCHOBHble  METOAbl peLleHWs MNOoKasaTeslbHbIX W f10rapuiMmUyecKmx
HepaBeHCTB.

OCHOBHble METO/bI peLleHns nppaLMoHa/ibHbIX HePaBEHCTB.

OCHOBHble MeTOAbl PeLleHWss CUCTEM W COBOKYMHOCTEN pauMOHaIbHBIX,
MppaLMOoHasIbHbIX, MOKa3aTe/IbHbIX 1 NOrapuiMUYECKNX YPaBHEHWIA.

YpaBHEHUS, HepaBEHCTBA U CUCTEMbI C MapameTpamu.



[MpYMeHeHWe  ypaBHEHWIA, CUCTEM W HEPaBEHCTB K  PeLUeHuto
MatemaTMyecKMxX 3afad M 3afdad M3 pasMdHbiX 06n1acTeld HaykMm W peasibHOiA
XXWU3HW, NHTEPMpeTaLMa NoMyyYeHHbIX pe3ybTaTos.

DyHKUUM U TPaPuKu

patk KoMNo3nUMM (YHKUNMIA. TeoMeTpuyeckmne 06pasbl ypaBHEHUA W
HepaBeHCTB Ha KOOPAMHATHOM N/IOCKOCTW.

TpuroHomMeTpryeckne yHKLMK, NX CBOMCTBA U rpagnKu.

Mpagmyeckmre MeTofbl PeLleHusi YpaBHEHWW W HepaBeHCTB. [ padmueckume
MeTO/bl peLleHns 3a4ay ¢ napameTpamu.

cnonb3oBaHne rpatMkoB (MYHKUWMIA ANs  UCCNefoBaHUS MNPOLECCOB WU
3aBMCUMOCTEN, KOTOpble BO3HWKAKOT NPW pelleHnn 3agay U3 Apyrux yyebHbIX
NpeAMETOB U peasibHOM XN3HW.

Hayajga MaTeMaTH4ecKkoro aHajmu3a

MpYMeHeHNe NPOM3BOAHON K 1CCnefoBaHN0 PYHKLUMIA HA MOHOTOHHOCTb U
3KCTpeMyMbl.  HaxoxgeHme  HambO/bLIEro W HaMMEHbLUEro  3HaYeHWui
HenpepbIBHOW (DYHKLMN Ha OTPE3Ke.

MpYMeHEHNe NPOU3BOAHON AN HAXOXAEHUS HaWyudLIero pelleHns B
NPUKNagHbIX 3afjayax, A9 OnpeaenieHns CKOPOCTM M YCKOpPeHWs npoLiecca,
3afjaHHOro POPMYNON UK FPatinKomM.

MepBoo6pa3Has, OCHOBHOE CBOWCTBO MNepBO06pa3HbIX. [lepBoobpasHbie
aNneMeHTapHbIX PYHKUWIA. TpaBuia HaXoXaeHWs NepBoo6pasHbIX.

WNHTerpan. CeoMeTpUYECKMniA CMbIC/1 NHTErpana. Bbluncnenue
onpefenéHHoro nHTerpana no opmyne HotoToHa-S1einbHMUa.

MpyMeHeHWe WHTerpana A1 HaxoXAeHus Mnowagen Maockux uryp u
00bEMOB reOMeTpPUYeCKnX Ter.

MpuMepbl pelleHniA  anddepeHumabHbIX  ypaBHeHWA. MaTemaTnyeckoe
MOZENNPOBaHME peasibHbIX MPOLECCOB C MOMOLLBI  AndepeHUMabHbIX
YPaBHEHWA.



NMNAHVPYEMBIE PE3YJIbTATbl OCBOEHUA YYEBHOIO KYPCA
«AJNMEBPA A HAYAJIA MATEMATWYECKOI'O AHAJTIN3A»
(YT NYBNEHHbLIA YPOBEHb) HA YPOBHE CPEAHEIO OBLWEIO
OBPA3OBAHNA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOrO BOCIIMTAHUS:

ChOopMMPOBAHHOCTb IPaXXAaHCKOW NO3nLMK 00yYatoLLLErocs Kak akTUBHOIO u
OTBETCTBEHHOIO0  4/leHa  POCCMICKOro  obulectBa,  MpeACTaB/leHMe 0
MaTemaTMyeCKMX OCHOBax (WYHKLUMOHWMPOBaHMS Pas/iNyHbIX CTPYKTYP, ABMEHWUNA,
npouenyp rpaxaaHCKoro oo6ulectea (BblGOpPbI, OMNPOCbI W APYroe), yMeHue
B3aMMOAENCTBOBATL C COUMa/IbHbIMUA  WMHCTUTYTaMW B COOTBETCTBUM C MX
(hYHKUMAMM N HA3HAYEHMEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

ChOpMMPOBAHHOCTb POCCUINCKOM TPaXKAAHCKON MAEHTUYHOCTM, YBaXKEHUA K
MPOLL/IOMY M HaCTOALLEMY POCCUIACKON MaTeMaTWKW, LEHHOCTHOE OTHOLLEHME K
AOCTVKEHUAM POCCUMCKMX MaTeMATUKOB 1 POCCUIACKOW MaTeMaTUYECKON LLKO/b,
MCMONb30BaHNE 3TUX AOCTUDKEHWI B APYrMX HaykaX, TEXHOMOrusix, cgepax
39KOHOMUKMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

0CO3HaHVE AYXOBHbIX LIEHHOCTEN POCCUMICKOro Hapoaa, chopMMPOBAHHOCTb
HPABCTBEHHOIO CO3HaHMSA, 3TUYECKOro MOBEAEHUs, CBSA3aHHOIO C MPaKTUYECKUM
NPUMEHEHNEM [OOCTVXKEHUA HayKuU W [esTeNbHOCTbIO YYEHOrO, OCO3HaHWe
NNYHOI O BKMada B NOCTPOEHME YCTOMUMBOIO 6y AyLLEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

3CTETMYECKOe OTHOLUEHWE K MUpPY, BK/KOYas 3CTETUKY MaTemaTuyeCKux
3aKOHOMEPHOCTEN, 06BLEKTOB, 3a4ay, PELUEHWNA, pacCcy>aeHWiA, BOCMPUMMUYNBOCTb
K MaTeMaTM4eCKUM acreKkTam pasiMyHbIX BUAOB UCKYCCTBa,;

5) pusnvecKoro BOCIUTAHUSA:

ChOPMMPOBAHHOCTb  YMEHUS MPUMEHATb MaTeMaTUYeCKme 3HaHWA B
MHTEepecax 30p0BOro 1 6e3onacHoOro obpasa XM3HW, OTBETCTBEHHOE OTHOLLIEHME K
CBOEMY 3[10pOBbl0 (3[0p0OBOE MUTaHWe, COanaHCUPOBaHHBIA PEXUM 3aHATUIA U
0TAbIXa, perynsapHas uanyeckas akTUBHOCTL), PU3NYECKOe COBEPLUEHCTBOBaHME
MPW 3aHATUAX CMOPTUBHO-0310POBUTE/TIbLHON AeATENIbHOCTHIHO;

6) TPY10BOr0 BOCIIMTAHMS

FrOTOBHOCTb K TPyAy, OCO3HaHWe LEeHHOCTU TPy#ontoous, WHTepec K
pas3InyHbIM  chepaM  MPOMECCMOHANIBHON  AeATeNbHOCTU,  CBA3aHHbIM  C
MaTeMaTMKON N eé MPUIOXKEHNAMU, YMeHWEe COBepLUaTb OCO3HaHHbIA BblOOP
Oyaywein npodgeccum ¥ peasv3oBbiBaTb  COOCTBEHHbIE XU3HEHHbIE M/IaHbl,



FOTOBHOCTb 7 Croco6HOCTb K MaTeMaTN4YECKOMY o6pa303aH|/|ro 7
caM006pa308aHmo Ha TPOTAXEHUN BCEWN XWU3HW, TOTOBHOCTb K aKTUBHOMY
y4acCTuiO B peleHni npakKTn4ecKnxX 3agad MaTeMaTUYECKON HarpaBneHHOCTWH,

7) 3K0JOrn4eCKOro BOCIIMTAHMS:

ChOPMMPOBAHHOCTb  3KOJIOTMYECKON  KYNbTYpbl, MOHUMaHWE  B/IUSHWA
CoLManbHO-3KOHOMMYECKMX MPOLECCOB Ha COCTOSIHME MPUPOAHO U COoLMabHON
cpeAbl, 0CO3HaHMe rNobanbHOro XapakTepa 3KON0rMYeckux NpobaemM, opueHTauus
Ha TMPUMEHEHMe MaTeMaTUYeCKMX 3HaHWA [N pelleHns 3aga4 B 06/1acTu
OKpY)KalolLler cpefbl, NMaHMpOBaHWE TMOCTYMKOB W OLEHKM KX BO3MOXHbIX
NOCNeACTBUIA NS OKPYXKAtOLLLEN cpeabl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

chopMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLEFO COBPEMEHHOMY
YPOBHIO  pasBUTUS  HaykKM U OOWECTBEHHOW  MpPaKTUKKW,  MOHUMaHWe
MaTeEMaTUYeCKON HayKM KakK Cepbl YenoBEYECKOW AesTeNnbHOCTM, 3TarnoB eé
pasBUTUSA W 3HAYMMOCTM [NA pasBuUTUA LUMBUIM3ALMMK, OBNafleHne A3bIKOM
MaTeMaTMKM M MaTeEMaTUYECKON Ky/NbTYpO KaK CpeAcTBOM MMO3HaHWA MuUpa,
FOTOBHOCTb OCYLUECTB/IATL TMMPOEKTHYHD W WNCCNENOBATE/NLCKYHO [OeATE/IbHOCTb
NHONBUAYAILHO U B Tpynne.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA

ba3oBble Jiornyeckue 1eMCTBUA:

BbISIBNIATb U XapaKTepu30BaTb CYLLECTBEHHbIE MPU3HAKM MaTemaTMyecKmnx
OObEKTOB, MOHATWIN, OTHOLIEHWA  MeXay MOHATMAMK,  (hOopMy/MpoBaThb
onpeeneHnst MOHATUIA, yCTaHaB/IMBATb CYLLECTBEHHbIV NMPU3HaK Knaccugukalmu,
OCHOBaHMS 41151 0606LLEHNS 1 CPABHEHUS, KPUTEPUW NMPOBOAMMOIO aHa/In3a,;

BOCMPUHUMaATL,  hopmynupoBatb X Npeobpas3oBbiBaTb  CYXAEHUS:
YTBEPAUTESIbHbIE U OTPULATENbHbIE, E4UHNYHbIE, YACTHbIE U 06LLME, YC/IOBHbIE;

BbISIBNIATb MaTeMaTUYecKme 3aKOHOMEPHOCTU, B3aMMOCBA3N 1 MPOTUBOPEYMS
B (pakTax, JaHHbIX, HAOMIOAEHUAX N YTBEPXAEHMAX, Npeasaratb KpUTepun Ans
BbISIB/IEHNS1 3aKOHOMEPHOCTEN U NPOTUBOPEYNIA;

[enaTb BblBOAbl C WCMNONb30BaHWEM 3aKOHOB JIOTUKKW, [OEAYKTUBHbLIX W
WHAYKTUBHbIX YMO3aK/IHOYEHWNIA, YMO3aKNHUEHWIA MO aHa10rnw;

MPOBOAMTL CaMOCTOATE/IbHO [0KAa3aTe/IbCTBA MAaTEMATUYECKMX YTBEPXKAEHWN
(NpsiMble 1 OT NPOTUBHOIO), BbICTPamMBaTb aprymeHTaumio, NpUBOAUTb NPUMEpPbI U
KOHTPMpUMepPbI, 060CHOBbIBaTH COOCTBEHHbIE CY)KAEHWSA U BbIBOAbI;

BblOMpaTh Crnocob pelleHns y4ebHO 3agaum (CpaBHMBATL HECKO/IbKO
BapuaHTOB  peLleHWs, BbloMpaTb  Haubonee  MNOAXOAAWMA € Y4ETOM
CaMOCTOSTe/IbHO Bblfe/IEHHbIX KPUTEPUEB).



ba3oBble ucciaenoBarTebCKue JeHCTBUS:

MCNoNb30BaTh BOMPOCbI Kak WCCNefoBaTeNbCKUA MHCTPYMEHT MO3HaHWS,
(hopmynuMpoBaTb  BOMPOCLI,  (JMKCUPYHOLME  MNPOTMBOpPeYne,  Mpobremy,
yCTaHaB/IMBaTb MCKOMOE W [aHHOe, (hopMMpoBaTb rMMnoTesy, aprymeHTMPOBaTb
CBOI NO3NLMIO, MHEHWE;

NMPOBOANTL CaMOCTOSITE/IbHO CMIAHMPOBAHHBIN 3KCMEPUMEHT, UCCNef0BaHMe
Mo YCTaHOB/IEHWNIO 0COBEHHOCTE MaTeMaTUYECKOro 06beKTa, SABNEHUs, NpoLiecca,
BbISIB/IEHWIO 3aBMCUMOCTEN MeX 4y 06beKTaMu, ABEeHNAMU, NPoLeccamu;

CaMOCTOATENbHO (hOpPMYNMpPoBaTh 0606LLEHNA M BbIBOALI MO pe3ysbTaTam
NPOBeAEHHOINO  HabMAeHNs,  WUCCNeAoBaHUS,  OUeHMBaTb  [OCTOBEPHOCTb
MO/TyYeHHbIX Pe3yNbTaToB, BbIBOAOB M 0606LLEHNIA;

MPOrHO3MpoBaTb BO3MOXHOE pa3BUTME MpoLecca, a Takke BblABUraTb
NPeanosioXKeHNs 0 ero pasBnTMM B HOBbIX YCIOBUSAX.

Pab6ora ¢ undgopmanmeii:

BbISIBNATb AeUUMTBI MHOPMaUUK, AaHHbIX, HEO6XOAMMbIX ANS OTBETA Ha
BONPOC W AN1S PeLUeHNs 3a4auun;

BbIOMpaTh MH(OPMaLMIO U3 UCTOYHUKOB Pas3IMYHbIX TUMOB, aHa/IM3MPOBATb,
cucTeMaTU3NPOBaTb M MHTEPNPETUPOBATbL MHGOPMALMIO Pas/INYHbIX BULOB U
(hopM npeLCTaBNeHNS;

CTPYKTYpMpOBaTb WH(OPMALMIO, MPEACTaBNATbL €€ B pas/IMyHbIX opmax,
WNTIOCTPUPOBATL rpafuyecku;

OLeHMBaTb HafEXHOCTb MHopMaLun rno CamMoCTOSATe/IlbHO
chopmMynMpPOBaHHBLIM KPUTEPUAM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE Y4eOHbIE 1eiCTBUSA

OO01menue:

BOCMPUHMMATbL M (DOPMY/NIMPOBATb CY)KAEHMSI B COOTBETCTBMM C YC/IOBUAMM U
LensMm O0OLLEeHUs, SICHO, TOYHO, TPaMOTHO BbIpaXaTb CBOK TOYKY 3peHUs B
YCTHbIX M MUCbMEHHbIX TEKCTax, faBaTb MOSICHEHWSI MO XOA4Y PeLleHMs 3adadu,
KOMMEHTUPOBaTb MOJTyYeHHbI pe3y nbTar;

B X04e 06CYy)XAeHWsA 3afaBaTb BOMPOCHI MO CYLLECTBY 0OCYXAaeMON TeMb,
Npo6nembl, pellaeMoil 3afayun, BbICKa3blBaTb WAEWN, HaLe/eHHble Ha MOMUCK
peLleHns, COMOCTaBNATb CBOW CYXAEHUA C CYXXAEHWAMMW [pPYrUX YYacTHUKOB
avanora, obHapy>XmBaTb pasinume M CXOACTBO MO3NLMIA, B KOPPEKTHOW hopme
(hopmMynmMpoBaThb pasHoriacus, CBON BO3PaXKEHWS;

NpeacTaBnATb pe3ynbTaTbl PELUEHNS 3a4ayuu, SKCMEPUMEHTa, UCCNeA0BaHNS,
MpoeKTa, CamMOCTOATE/IbHO BblOMpPaTb (hopmaT BbLICTYNEHUS C Y4ETOM 3adad
npe3eHTaLMmn 1 0CO6EHHOCTEN ayanTOPUN.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaB/IATb MNaH, a/IfOPUTM peLLeHNs 3a4adun, BbloupaTb Cnocob peLleHns ¢
YUYETOM MMEIOLLMXCA PECYPCOB M COOCTBEHHbLIX BO3MOXHOCTEN, apryMeHTMPOBaTb
M KOPPeKTUPOBaTb BapuaHTbl PeLeHnid ¢ yYETOM HOBOI MH(OpMaLMN.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BMafieTb  HaBblkaMW  MO3HaBaTe/IbHOW  pepieKCMM  KaK ~ OCO3HaHWS
COBEpLUAEMbIX LENCTBUMA M MbICIUTENbHBLIX NPOLECCOB, UX Pe3y/bTaToB, BNafeTh
cnocob6amy CcamonpoBepKM, CaMOKOHTPONIA Mpouecca W pesynbTata peLleHus
MaTeMaTUYeCKOM 3aauu;

npeaBuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTb MPWU PeLLleHnn 3a4audu,
BHOCUTb KOPPEKTMBLI B [1eTe/IbHOCTb HA OCHOBE HOBbIX 0OCTOATENbLCTB, AaHHbIX,
HaleHHbIX OLUNOOK, BbISIBNIEHHbIX TPYAHOCTEW;

OLeHMBaTb COOTBETCTBME pe3ynbTata Le/in 1 YCIoBUAM, 00BACHATb NPUUNHBI
OOCTVDKEHWUS UNN HEOCTMXKEHMSI Pe3yNbTaToB [AesTe/lbHOCTU, HaxXOAMUTb OLLMOKY,
[aBaTb OLEHKY NPUOGPETEHHOMY OrbITY.

CoBMecTHas 1eSITEJIbLHOCTD:

MOHMMATb M MCMNOMb30BaTb MPENMYLLLECTBA KOMaHAHON M NUHAMBUAYaNbHOM
paboTbl MpU  peweHnn Yy4dyebHbIX 3afad, MPUHMMAaTL Lefb  COBMECTHOM
[eATeNIbHOCTW, MNaHMpoBaTb OpraHM3aLui COBMECTHON paboThbl, pacrpenensTb
BUAbl paboT, AoroeapueaTbCA, 06CY)KAaTb NpPoOUEecC M pesynbTaT paboTl,
06006LWaTb MHEHWS HECKOMbKUX NOAEN;

y4yacTBOBaTb B IpynnoBbIX opmax paboTbl (06CYXKAEHWS, 0OMEH MHEHWN,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4acTb paboTbl W
KOOpPAMHMPOBaTL CBOM AEWCTBUA C APYrMMW 4fieHamy KOMaHfbl, OLEeHMBaTb
KayeCcTBO CBOero BKnafa B O6LMIA MPOAYKT MO KpUTepUsM, ChopMy/IMpoBaHHbIM
y4YaCTHUKaMW B3aMMOLENCTBUS.

INPEAMETHBIE PE3YJ/IBTATBI

K KoHLy 06yyeHus B 10 kJacce O0O0yYatOLLMIACA MONYYUT ChefyroLime
npeAMeTHble pe3ynbTaTbl MO OTAE/bHbIM TeMam paboyeit nporpammbl Y4e6HOro
Kypca «Anrebpa n Hayana mateMaTyecKoro aHaim3a:

Yucia v BLIYUCICHUSA:

CBOGOAHO OMepupoBaTb MOHATUSAMW: pPaLMOHAIbHOE 4YMUCNO, GECKOHEeYHas
nepuogmyeckas Apobb, MNPOLEHTbI, MppaLMOHaZbHOE 4YWCN0, MHOXecTBa
PaLMOHasbHbIX U AEACTBUTENbHbIX YMCEN, MOAY b AEACTBUTENbHOIO YMCAa;

NPUMEHATb APO6M W MNPOLEHTbI ANA PeLleHns MNPUKNafdHbIX 3adad U3
Pa3INYHbIX OTPac/en 3HaHWUIA U peanbHOM XN3HN;

NPUMEHATb MPUBAVKEHHBIE BbIYUCIEHNA, NPaBUIa OKPYTeHNS, MPUKUAKY U
OLLeHKY pe3ynbTarta BblMUC/EHUIA;



CBOOOAHO OnepupoBaTb MOHATMEM: CTeMeHb C LefbIM - NoKasaTesiem,
MCNOMb30BaTh MOAXOAALLYIO (DOPMY 3anucy LeNCTBUTENbHBIX YACEN A/ PeLleHuns
NpaKTUYeCcKnX 3agay n nNpeacTaBeHNa faHHbIX;

CBOGOAHO OMepupoBaTb MOHATUEM: apUPMETUYECKUA KOPEHb HATypasibHOM
CTeNneHwu;

CBOOOLHO OMepUpPoBaTb NOHATUEM: CTEMNEHb C PaLMOHa/IbHbIM MOKa3aTeNeM;

CBOOGOAHO OMepupoBaTb MOHATUMAMW: fIOrapuM Ymucna, [LecATUYHblE W
HaTypa/ibHble NIorapuMmbl;

CBOOGOAHO OnepupoBaTtb MOHATUAMMU: CUHYC, KOCUHYC, TaHTEHC, KOTAHIeHC
4MC/IOBOMO apryMeHTa;

onepupoBaTth MOHATUAMU: apKCUHYC, apKKOCUHYC M apKTaHreHC YMCI0BOro
aprymeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOGOAHO OMNepuvpoBaThb MOHATUAMU: TOXAECTBO, YpaBHeHWE, HepaBeHCTBO,
PaBHOCW/bHbIE YpaBHEHUS 1 YpaBHEHWUA-CNEACTBUSA, PaBHOCU/IbHbIE HEPABEHCTBA;

NPUMEHATb  Pas/INYHblE METOAbl PEeLeHNs pauuoHanbHbIX U ApO6HO-
pauMoHaNibHbIX YPaBHEHWI, NPUMEHATb METO[ WHTEPBA/IOB A8  PeLLeHus
HepaBeHCTB;

CBOGOAHO OMepvpoBaTb MOHATUAMW: MHOTFO4YIeH OT OLHOW MNepeMeHHON,
MHOIQY/IEH C UenbiMM  KO3((MUMEHTAMKN, KOPHU MHOTOY/IEHA, MPUMEHATb
[efleHe MHOrou/ieHa Ha MHOrO4/1IeH C OCTaTKoM, Teopemy besy 1 Teopemy Bueta
019 peLleHns 3aaay;

CBOOGOAHO OnepupoBaTb MOHATUAMWU: CUCTEMa JIMHENHBLIX YpPaBHEHWUA,
MaTpuua, onpegenuTens Matpuubl 2 X 2 U ero reoMeTpUYecKUii CMbICA,
MCNOMb30BaTb CBOMCTBA ONpeAenunTens 2 X 2 A9 BbIYUC/IEHWUA ero 3HaveHwus,
MPUMEHATb  ONpefenuTeNIn AN PelleHnss CUCTEMbl  JIMHEMHbIX YPaBHEHWIA,
MOZENMPOoBaTh peasibHble CUTyalUMn C NOMOLLbIO CUCTEMbI IMHENHBIX YPaBHEHUM,
nccnenoBatb MOCTPOEHHbIE MOAENN C MOMOLUBbH MaTpuy, W OnpefenvTenen,
WHTEPNPETMPOBATb MOTYYEHHbI pe3y bTar;

MCMonb30BaTb CBOWCTBA [EWCTBMWA C KOPHAMU [Ans  npeobpa3oBaHus
BbIPaXKEHWNA;

BbINO/HATL NPeobpa3oBaHns YNCNOBbIX BbIPAKEHWIA, COAEPXKALLMX CTEMEHNU C
pauMoHaNbHbIM NOoKasaTeseM;

MCMo/b30BaTh CBOMCTBA norapugmos ans npeobpa3oBaHus
NOrapuMNUYECKNX BbIPKEHWIA;

CBOOGOAHO OnepupoBaTb MOHATUAMWU: UPPaLMOHa/IbHBIE, MOKas3aTe/lbHble Y
norapumMmnyeckme ypaBHeHMs, HaXOAUTb UX PELLEHUS C MOMOLLbH0 PABHOCUIIbHBIX
MepexoA0B WM OCYLLECTBNAA MPOBEPKY KOPHEN;



NMPUMEHSATb OCHOBHbIE TPUIOHOMETPMYECKMNE (hopMy bl Ans Npeobpa3oBaHms
TPUIOHOMETPUYECKNX BbIPXKEHNI;

CBOGOAHO OnepmpoBaTb MNOHATMEM: TPUrOHOMETPUYECKOE YpaBHEHME,
NPUMeHATb  HeobXoAuMble  (OPMY/bl AN PeleHWss  OCHOBHbIX — TUMOB
TPUIOHOMETPUYECKNX YPaBHEHWA;

MOZENNpoBaTb peasibHble CUTyauum Ha A3blke anredpbl, COCTaBNATb
BblpaXXeHWs, YpaBHEHWs, HepaBeHCTBA MO YC/MIOBUIO 3ajayun, UcciefoBaTb
MOCTPOEHHbIE MOAENN C UCMONb30BaHMEM anrnapaTa anrebpbi.

DYyHKIUH U TPAPUKU:

cBOOOAHO OMepupoBaTb MOHATUAMU: PYHKLUMA, CNOCOObI 3adaHNA PYHKLMK,
B3aMMHO 006paTHble (QYHKUUKX, KOMMO3UUMS  (DYHKUWUA, TpadvK  QYHKUMK,
BbINOMHATbL 3/IEMEHTapHble NPeobpasoBaHNs rPaPUKOB YHKLNWIA;

CBO6GOAHO ornepuvpoBaTb MOHATUAMW: 06N1acTb OMpefeneHnUss U MHOXECTBO
3HAYEHUI PYHKLMKN, HYNN QPYHKLMKX, MTPOMEXYTKN 3HAKOMOCTOSAHCTBA;

CBOGOAHO OMEpMpPoBaTb MOHATUMSAMU: YETHbIE W HEYETHblE (YHKUMMK,
nepuvoanyeckmne QYHKUUNU, NPOMEXYTKN MOHOTOHHOCTU (PYHKL MKW, MaKCUMyMbl U
MUHUMYMbl  (OYHKUMKW, HanbONblUee M HauMeHbllee 3HayeHne QYHKUUMN Ha
MPOMEXYTKE;

CBO6GOJHO OMepupoBaTh MOHATUAMMW: CTENEHHas (PYHKUWSA C HaTypasibHbIM Y
Le/bIM MoKasaTesieM, rpak CTENeHHON (YHKUUM C HaTypasibHbIM U LEeNbIM
nokasaTeniemM, rpauK KOPHS N-OM CTEneHW Kak (PYHKUMWM 06pPaTHOM CTEMeHW C
HaTypa/ibHbIM NOKas3aTe/nem;

onepupoBaTtb MOHATUMAMWU: NIMHENHAsA, KBaApaTuyHas W APO6HO-MHEeHas
(PYHKLMW, BbINONHATb 3/IEMEHTaPHOE 1CCNe0BaHre U MOCTPOEHUE UX rPafuKoB;

CBOGOAHO OnepvpoBaTb MOHATMAMU: MOKasaTe/lbHas W JlorapumMmyeckas
(hYHKUMM, UX CBOWCTBA W rpauKy, MCNOMb30BaTb UX rpanKn AN peLleHuns
YPaBHEHWI;

CBOGOAHO OMNepupoBaTb MOHATUAMU: TPUTOHOMETPUYECKAA OKPYXHOCTb,
orpefesieHne TPUroHOMeTPUYECKNX (DYHKLNIA YMCTIOBOTO apryMeHTa;

NCNoNb30BaTh rpauki  (PYHKUMA AN UCCNefoBaHWA  MPOLECCOB U
3aBMCMMOCTEN NPU pelleHnn 3aga4d 13 Apyrux yyebHbIX npeamMeToB M peasibHoM
YXW3HW, BblpaXkaTb POPMYynaMmn 3aBUCUMOCTI MEXAY BENMMYNHAMU;

Hauajga MmaTeMaTH4eCKOIro aHaJIu3a:

CBOOGOAHO OMnepmpoBaTb MOHATUAMWU: apuUPMeTUYECKas U reoMeTpuyeckas
nporpeccus, 6eCKOHeYHO ybbiBatoLLas reoMeTpuyeckas nporpeccus, MHENHbIN 1
9KCMOHEHUMabHBIA POCT, (hopmya CNOXHbLIX NMPOLEHTOB, UMETb MPeACTaB/IEHME
0 KOHCTaHTe;

MCMoNb30BaTh MPOrpeccun A9 pelleHns peasibHbIX 3a4ad MPUKIagHoro
XapakTepa;



cBOOOAHO OMepupoBaTh NOHATUAMM: MOC/EL0BaTENbHOCTb, CNOCOObLI 3a4aHNS
nocnefoBaTe/lbHOCTel, MOHOTOHHbIE W OrpaHWYeHHble MOC/eA0BaTe/IbHOCTH,
MOHMUMATb OCHOBbl 3apOXKAEHWA MaTeMaTMyeCKOro aHaimsa Kak aHaimsa
OECKOHEYHO MasibIX;

CcBOOOAHO OrnepuvpoBaTb MOHATUSAMM: HenpepbiBHble  (PYHKUMK, TOUKM
paspbiBa rpaguka gyHKUMN, aCUMNTOTbI rpaduka QyHKLNN;

cBOOOAHO OrnepmpoBaTb MOHATMEM: (PYHKLUMS, HenpepbiBHAA Ha OTpeske,
MPUMEHSATb CBOCTBA HENPEPbLIBHbLIX PYHKLMIA ANS peLLleHns 3a4auy;

cBOOOAHO oOrnepupoBaTb MOHATUAMW: MepBas W BTOpas MPOU3BOAHbIE
(hYHKUMK, KacaTenbHas K rpaimky QpyHKUnn;

BbIYNC/IATL MPOU3BOAHbIE CYMMbI, MPOU3BEAEHWNS, YAaCTHOrO Y KOMMO3NLUN
ABYX (DYHKUMIA, 3HATb NPOU3BOAHBIE 3N1EMEHTAPHbIX PYHKLMNA;

MCMoNb30BaTb FEOMETPUYECKMIA N (DM3NYECKUIA CMbIC/T MPOM3BOAHON A/
peLleHns 3adad.

MHo:kecTBA M JIOTHUKA:

cB0OOOAHO  ornepuvpoBaTb  MOHATUAMW:  MHOXECTBO, OMepauum  Hag,
MHOXeCTBaMu;

MCMOMb30BaTh TEOPETUKO-MHOXECTBEHHbIN annapat A4/ ornmMcaHns peanbHbIX
MPOLLECCOB 1 ABMIEHWI, MPY PeLLEHUN 3aaa4 U3 ApYruX y4ebHbIX NpeaMeTOoB;

CBOOGOAHO OrnepupoBaTb MOHATUAMMW: OMpefesieHne, Teopema, ypaBHEHMe-
CNefiCTBME, CBOMCTBO MaTeMAaTUUYEeCKOro 06beKTa, [40Ka3aTeIbCTBO, PaBHOCU/IbHbIE
YPaBHEHUA N HepPaBEHCTBA.

K KoHWy o06yyeHusi B 11 kJjacce 0OOyuvatOLWMIACA MNONYYUT ChedytoLme
npeaMeTHble pesy/bTaTbl MO OTAE/bHbIM TemMaM paboyeil nporpaMMbl y4e6HOro
Kypca «Anrebpa n Hayana MmateMaTyecKoro aHam3a:

Yucia v BBIYMCICHUS:

CBOGOAHO oOnepupoBaTb MOHATUAMMW: HATypaibHOE W LEN0e  YKCNO,
MHOXeCTBa HaTypa/lbHbIX W LEMbIX YMCen, UCMO/b30BaTb MPU3HAKK LEeNMMOCTU
uenbix ynicen, HOA n HOK HaTypa/ibHbIX Yncen Ana pelleHus 3agad, NPpUMeHATb
anroputm EBknnaga;

CBOGOAHO OnepvpoBaTb MOHATMEM OCTaTka MO MOAY/0, 3anucbiBatb
HaTypa/ibHble YACNa B Pa3/IMYHbIX MO3ULNOHHBLIX CUCTEMAX CUUC/IEHUS,

CBOOGOAHO oOMepupoBaTb MOHATUAMMU: KOMIMJIEKCHOE YUC/I0O U MHOXECTBO
KOMMNJIEKCHbIX Yunces, NPeAcTaBATb KOMMIEKCHble 4ucna B anrebpanyeckon u
TPUrOHOMETPUYECKO (HOPME, BbIMOSHATL apUPMETUYECKME OMnepaumum ¢ HAMK U
n306paxarb Ha KOOPAMHATHOM NIOCKOCTW.

YpaBHeHUs U HEPABEHCTBA:



CBO6GOAHO OnepmpoBaTb MOHATUAMW: UpPaLMOHa/IbHbIE, MOKasaTeslbHble Y
NnorapumMmnYeckme  HepaBeHCTBa, HAaxXOAMTb WX  PeLIeHMss C  MOMOLLbHO
PaBHOCU/IbHBIX NEePeX0/0B;

OCYLLECTBNATb  OTOOP KOPHEN MpU  pPelleHnun  TPUrOHOMETPUYECKOTO
ypaBHeHWS;

CBOGOAHO OMepupoBaTb MOHATMEM TPUrOHOMETPUYECKOE HEepPaBeHCTBO,
NPUMeHATbL  HeobXxoAuMble  (OPMY/bl AN PeleHWss  OCHOBHbIX — TUMOB
TPUrOHOMETPUYECKNX HEPABEHCTB;

CBO6GOAHO OMepupoBaTh MOHATUAMU: CUCTEMA U COBOKYMHOCTb YPaBHEHWI U
HepaBeHCTB, PaBHOCW/bHbIE CUCTEMbI U CUCTEMbI-CNEACTBUS, HAXOAUTb PeLLeHUs
CUCTEMbI M COBOKYMHOCTEN pauMOHasbHbIX, MppauMoHasibHbIX, NMOKa3aTe/lbHbIX U1
NnorapumMmnYecKnxX ypaBHeH U HePaBeHCTB;

pelathb paunoHasbHble, MppaunoHasbHble, rokasaTe/ibHble,
norapumMmuyeckme 1M TPUFOHOMETPUYECKME  YpPaBHEHWS W HepaBEeHCTBa,
cofiepkallime MoLyNM 1 napaMeTpbl;

NMPUMEHATbL rpauyeckne MeToAb! ANS PeLeHns YpaBHEHWI U HEPABEHCTB, a
TaKXXe 3afa4y ¢ napameTpamu;

MOZENNPOoBaTb peasibHble CUTyauum Ha $3blke anrebpbl, COCTaBNATb
BblpaXXeHWs, YPaBHEHWS, HEepaBeHCTBA WM WX CUCTEMbI MO YC/IOBMIO 3ajauyu,
nccnenosatb MOCTPOEHHbIE MOAENN C  UCMO/b30BaHMEM annapara anreopsl,
MHTEpPNPeTMPOBaTb NONYYEHHbIN pe3y/bTaT.

DOyHKUNM U TPAPUKH:

CTPOUTb TPaiMKN  KOMMO3NLMN  (DYHKLMIA C MOMOLLBI  3/1EMEHTAPHOI0
nccnefoBaHns 1 CBOMCTB KOMMO3ULMK ABYX (YHKLWIA;

CTPOUTb  reoOMeTpuyeckne 06pasbl  ypaBHEHW W HEpaBeHCTB  Ha
KOOPAMHATHOM NIOCKOCTY;

CBOGOAHO OrepupoBatb  MOHATUAMMW:  rpaiMku  TPUTOHOMETPUYECKUX
hyHKUMNA;

NPUMEHATb  (DYHKUMW AN MOLENIMPOBAHUSA W UCCMIEA0BaHUA  peasibHbIX
MPOLLeCCoB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

MCNONb30BaTh NMPOV3BOAHYIO ANS UCCeA0BaHNA (DYHKLUMM HA MOHOTOHHOCTb
N AKCTPEMYMBI;

Haxo4WTb HanbOobLUEe N HAaUMeHbLLEe 3HaYeHUs PYHKLUUN HENpPepbIBHOW Ha
OTpe3skKe;

MCNONb30BaTh MPOM3BOAHYIO A1 HaXOXAEHMS Hauyyllero pelieHns B
NPUKNagHbIX, B TOM YUC/IE  COLMaNbHO-3KOHOMWYECKMX, 3ajadvax, [Ans
OrnpefesieHns CKOpPOCTW W YCKOPeHMsi npouecca, 3afaHHOro ¢opmynon wnu
rpauKom;



CBOGOAHO oOnepupoBaTb MOHATUAMMW: MepBoobpasHas, OnpeaenéHHbI
WHTerpas, HaxoAuTb MepBoobpasHble 3/1eMEHTapHbIX (YHKUWA W BbIYUCNATD
MHTerpan no gopmyne HetoToHa-J1eMbHNLE;

Haxo4UTb MIOWAAN NAOCKUX (PUTYP N 06bEMBI TN C MOMOLLbIO MHTerpana;

MMeTb MpefCTaB/leHNne O MaTeMaTU4yeCKOM MOAE/MPOBAHUN Ha MnpuMepe
COCTaB/IeHNA AN depeHUNanbHbIX YPaBHEHWIA;

pewarb MpuKnagHble 3a4ayn, B TOM 4uMC/e COLManibHO-3KOHOMMUYECKOro U
(PM3MYECKOro xapakrepa, CpeAcTsaMm MaTeMaTUYeCKOro aHaIun3a.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KVIACC
KoaunuyecTBo 4yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u Konrpo Ipakru | (uHdppoBbie)
n/n TEM IMPOrpaMmabl Bcero JBbHbBIE yecKkue 06p330BaTeJ'II)HbIe
pabdoTbl | paboTbl | pecypchbl
MHOXECTBO eCTBUTENbHbIX
ymcen. MHOrouneHsbl.
1 PaunoHabHble YpaBHEHUA U 24 1
HepaBeHCTBa. CUCTEMb!
NVHEWHbIX YpaBHEHI
PYHKLMN 1 TpadmrKN.
2 CreneHHas PyHKUWSA C LieSbIM 12 1
rokasartesiem
ApUDHMETUNYECKMIN KOPEHb N-
3 ol cTeneHu. VppaunoHaibHble 15 1
ypaBHeHUA
4 Moka3zatesnibHas PyHKLMS. 10 1
Moka3saTe/ibHble ypaBHeHMS
5 Norapugmmnyeckas QyHKUMS. 18 1
Jlorapumunyeckve ypaBHeHus
6 TpuUroHomeTpryeckme 29 1
BbIPaXXeHWs 1 ypaBHEHNS
7 MocnefoBaTenbHOCTM U 10 1
nporpeccun
g HenpepbIBHbIE (YHKLUNN. 20 1
lNpounsBoaHan
9 MoBTOpeHME, 0606LLEHNE, 5 1
cucTemMaTn3aums 3HaHuin
OBLLEE KOJIMYECTBO YACOB 136 9 0

Mo NPOrrAMME




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3jiesioB U TeM
MPOrpamMmbl

KoaudecTBO 4acoB

Bceer KoHTpoJbHBI

o e paboThI

IIpakTHyeckn
e paboThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbI
e pecypchbl

VccnenoBaHue
(YHKLMIA C
MOMOLLbH0
MPOV3BOLHOM

22 1

MepBoO6pa3Has
NHTerpan

12 1

["padmku
TPUTOHOMETPUYECKN
X (DYHKLMIA.
TPUrOHOMETPUYECKM
e HepaBeHCTBa

14 1

VippaunoHabHble,
nokKasaresibHble U1
norapugmMuyeckme
HepaBeHCTBa

24 1

KomnnekcHble ymcna

10 1

HaTypasibHble 1
Lienble ymcna

10 1

Cucrtembl
pauMOHabHBIX,
nppaumoHanbHbIX
rMoKasaTe/nbHbIX U
NorapupMmyecKmnx
YpaBHEHWIA

12 1

3ajauu c
napameTpamu

16 1

NoBTOpEHME,
0600LLeHMe,
cucTemartusauus
3HaHWI

16 1

OBLLEE KOJIMYECTBO
4YACOB IO
NMPOrPAMME

136 9




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

n/n

Tema ypoka

KoaundecTBO 9acoB

Bcero

Kontpo
JIbHbIE
padoTsI

IIpakTH
yecKkHne
padoThbI

Jara
usyue
HUS

JIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibH
ble pecypchl

[[MHoXecTBO, onepauuun Haj
MHOXXeCTBaMu 1 X CBOMCTBA

[narpammbl Olinepa-BeHHa

[MprMeHeHWe TeopeTrKo-
MHOXXECTBEHHOIO annapara A/is
peLueHns 3agad

PauuoHanbHble yncna. ObbIKHOBEHHbIE
1 AECSTUYHbIE APO6U, MPOLEHTHI,
BEeCKOHeUHbIe Neproanyeckme apoou

PaLoHanbHble Yncna. ObbIKHOBEHHbIE
1 AECSTUYHbIE APO6U, MPOLEHTHI,
BEeCKOHeUHbIe Neproanyeckme aApoou

MprmeHeHWe apo6eii 1 NPOLIEHTOB A1
PELLEHMS NPUKNAaAHbIX 3a4au

MprmeHeHWe apo6eii 1 NPOLIEHTOB A1
PeLLEeHNs NPUKNaaHbIX 3aau

[elicTBUTENbHbIE YmMcna.
Pal1oHabHble 1 MppauyoHabHble
yncna

ApudMeTUYECKIME OnepaLim ¢
[eViCTBUTENbHBIMU YMCIaMK

10

Mogaynb AelACTBUTENbHOIO YICAa U ero
CBOWCTBA

11

MpUGANXKEHHBIE BbIUNCNEHMS, NPaBA/a
OKPYF/IeHWs, MPUKNIKA 1 OLiEHKa
pe3ynbTaTa BblUMCIeHUI

12

OCHOBHble METO/bl PELLEHUS LiEMbIX 1
[PO6HO-paLIMOHa/bHBIX YPaBHEHWIA 1
HEPaBEHCTB

13

OCHOBHble METO/bl PELLEHUS LieMbIX 1
[PO6HO-paLMOHa/bHBIX YPaBHEHWIA 1
HEPaBEHCTB

14

OCHOBHble METO/lbl PELLEHUS LiEMbIX 1
[PO6HO-paLMOHA/bHBIX YPaBHEHWIA 1
HEPaBEHCTB

15

MHoOro4neHbl 0T 0AHOW NEPeMEHHOIA.
[leneHne MHOro4neHa Ha MHOTOY/IEH C




ocTaTKOM. Teopema besy

16

MHorouneHbl ¢ LebIMu
KoapduumeHtamu. Teopema Bueta

17

PeLLeHWe CUCTEM NIUHEVHbIX YPaBHEHN

18

PeLLeHWe CUCTEM NIHEVHbIX YPaBHEHN

19

MaTtpuua CUCTeMbl INHERHbIX
ypaBHeHWiA. OnpegennTens MaTpuLbl
2%2, ero reoMeTpUYECKNn CMbIC U
CBOWCTBA; BbIYMCIEHNE €r0 3HAYEHNS

20

OnpepennTens MaTpuLbl 2X2, ero
reoMeTPUYEeCKMiA CMbIC/ U CBOWCTBA;
BbIYMC/IEHME Er0 3HAYeHUS

21

MpyMeHeHMe onpegennTens ans
PELLEHNS CUCTEMbI IMHENHBIX
YpaBHEHWIA

22

PeLleHne npuknagHbIX 3aga4 ¢
MOMOLLIbHO CUCTEMbI JIMHEAHbIX
YPaBHEHWIA

23

PeLleHne npnknagHbIxX 3aga4 ¢
MOMOLLIbKO CUCTEMbI JIMHENHbIX
YpaBHEHWIA

24

KoHTposibHas paboTa: "PalmoHabHble
ypaBHeHWs 1 HepaBeHCTBa. CUCTEMb
NNHEAHbIX YpaBHEHWNA"

25

@yHKUMA, cnocobbl 3aaHns (YHKLMN.
B3anMHO 06paTHble PYHKLNN.
Komnosnumsa dyHKLnii

26

"pathnK yHKLUMKN. DNeMeHTapHble
npeo6pasoBaHNs rparKoB PYHKL M

27

O6nacTb OnpeseneHns 1 MHOXECTBO
3HaYeHWU yHKUMK. Hynu yHKLmK.
MPOMEXYTKM 3HaK NOCTOAHCTBA

28

YETHble N HeYETHbIE (DYHKLMMN.
Mepuogunyeckne hyHKUNN.
[MPOMEXYTKN MOHOTOHHOCTM (DYHKLIMM

29

MaKCUMyMbl 1 MUHUMYMbI (YHKLIUN.
Han6onblLiee N HaUMeHbLLEee 3HaYeHVe
(YHKLMM HA NPOMEXYTKE

30

JInHelHas, KBagpaTMyHas U Apo6Ho-
NNHeHas QyHKUNK

31

AnemeHTapHoe nccneaoBaHne n
NOCTPOEHME rPanKoB 3TUX PYHKLNIA

32

AnemeHTapHoe nccneaoBaHne n
NOCTPOEHME rpadnKoB 3TUX PYHKLNIA

33

CreneHb € UenbiM nokasarenem. buHom
HboTOHA




34

CreneHb C UefbIM nokasaresnieM. bUHOM
HblOTOHA

35

CreneHHas (hyHKLMA C HATYPaIbHbIM 1
LieNbIM nokasatenem. E& csoicTea u

rpaguK

36

KoHTponbHas paboTa: "CreneHHas
(yHKLMA. EE cBOiCTBa U rpadmk”

37

ApUPMETNYECKUIA KOPEHb HATYPa/IbHOM
CTEMNeHN 1 ero CBOMCTBA

38

ApUPMETNYECKNIA KOPEHb HATYPa/IbHOM
CTEMNeHN 1 ero CBOMCTBA

39

MpeobpazoBaHNA YNCIOBbIX
BbIPXXEHWIA, COAEPXKALMNX CTEMEHN U
KOPHU

40

MpeobpazoBaHNA YNCNOBbIX
BbIPXXEHWIA, COAEPXKALMNX CTEMEHN U
KOPHU

41

Mpeo6bpazoBaHNsA YNCNOBbIX
BbIPXXEHWIA, COAEPXKALMNX CTEMEHN U
KOPHU

42

MppaunoHasbHble YpaBHEHMS.
OCHOBHble MeTO/bl PeLLeHNs
MppPaLMOHaNbHbIX YPaBHEHMIA

43

MppaunoHasbHble ypaBHEHMS.
OCHOBHble MeTO/bl PeLLEHNS
MpPPaLMOHA/IbHBIX YPaBHEHMWIA

44

MppaunoHasbHble ypaBHEHMS.
OCHOBHble MeTO/bl PeLLEHNS
MpPPaLOHa/IbHBIX YPaBHEHMWIA

45

PaBHOCMU/IbHbIE NEPEX0/bl B PELLIEHUM
MpPaLMOHa/bHBIX YPaBHEHWIA

46

PaBHOCMU/IbHbIE NEPEX0/bl B PELLIEHUM
MpPaLOHa/bHBIX YPaBHEHMWIA

47

PaBHOCM/IbHbIE NEPEX0/bl B PELLIEHUM
MpPaLOHAbHBIX YPaBHEHMWIA

48

PaBHOCMU/IbHbIE NEPEX0/bl B PELLIEHUM
VpPaLOHabHBIX YPaBHEHMWIA

49

CBoiicTBa 1 rpauk KopHs n-oi
CTeneHn Kak hyHKL MM 06paTHOM
CTEMNEeHN C HaTypa/lbHbIM MOKa3aTenem

50

CBoiicTBa 1 rpauk KopHs n-oi
CTENeHn Kak hyHKL MM 06paTHOM
CTEMNEeHN C HaTypa/lbHbIM MOKa3aTenem

51

KoHTponbHas paboTa: "CBolicTBa U
rparK KOpHA N-0i CTENEHN.
VppaumoHaibHble ypaBHeHUA"




CreneHb ¢ paLyMoHanbHbIM MoKasaTenem

52 .
1 eé CBONCTBA

53 CTe"I'IeHva paunoHa/ibHbIM NoKasatenem
1 eé cBOKCTBa

54 CTe"I'IeHva paunoHa/ibHbIM NoKasartenem
1 eé cBOKCTBa

55 Moka3zaTesibHas PYHKLMSA, e€ CBONCTBA
N rpadmk

56 Vcnonb3oBaHue rpafbl/lKa (OYHKUMKM ans
peLleHns YpaBHEHWIA

57 Vcnonb3oBaHue rpaquMKa (DyHKUMY ons
peLleHns ypaBHEHWIA
MokasaTenbHble ypaBHeHUA. OCHOBHbIe

58 MeTO/bl PeLLeHNs nokasaTe/bHbIX
YpaBHEHWIA
MokasaTenbHble ypaBHeHU. OCHOBHbIe

59 MeTO/Abl PeLLeHNs NoKa3aTe bHbIX
YPaBHEHWIA
MokasaTenbHble ypaBHeHUA. OCHOBHbIe

60 METO/bl PeLLeHMs NoKasaTesIbHbIX
YpaBHEHWIA

61 KoHTposibHas paboTa: "lMokasarte/ibHas
(hyHKUWMA. TToKasaTenbHble ypaBHeHNS"

62 Norapum umcna. Ceoictea
norapugma

63 Norapugm uncna. Ceoiictea
norapugma

64 Norapudm umcna. CeoiicTa
norapugma

65 [JecATnyHble 1 HaTypa/ibHble
norapumbl

66 [JecATnyHble 1 HaTypa/ibHbIe
norapumbl

67 Mpeo6paszoBaHme BbIPaXKEHWA,
COAepKaLLmMX florapuimbl

68 MpeobpazoBaHme BbIPaXKEHWA,
COAepKaLLmMX florapugmel

69 Mpeo6bpaszoBaHme BbIPaXKEHWA,
COAepKaLLmMX florapmgmel

70 Norapugmuyeckas QyHKUuS, eé
CBOWCTBA U rpatink

71 Norapugmuyeckas QyHKUuS, eé
CBOWCTBA U rpatink

79 Kcnonb3osaHue rpaipMKa (hyHKUMK ans
peLLeHNs ypaBHEHNM

73 icnonb3oBaHve rpagmka QyHKLUN 415




peLleHns ypaBHeHWA

NorapumMmnyeckune ypasHeHus.

74 OCHOBHbIe MeTO/bI peLLeHmns
NnorapnpMMYecKnX ypaBHeHMI
NorapumMmnyeckune ypasHeHus.

75 OcCHOBHble METOAbI PeLleHUs
NorapupMMYecKnX ypaBHeHMM
NorapumMmnyeckune ypasHeHus.

76 OCHOBHble MeTOAbI peLLeHuns
NOrapuiMmMYecKnx ypaBHeHWiA

77 PaBHOCU/bHbIE MEPEXO/bl B PeLleHnn
NOrapuiMmMYecKnx ypaBHeHWiA

78 PaBHOCU/IbHbIE MEPEXObI B PeLLeHnI
NOrapuiMmUYecKnx ypaBHeHWi
KoHTposibHas paboTa:

79 "Jlorapumuyeckas yHKLNS.
Norapumunyeckne ypasHeHNs"

80 CUHYC, KOCVHYC, TaHTEHC N KOTaHTeHC
4MCI0BOr0 aprymeHTa

81 CUHYC, KOCVHYC, TaHTEHC N KOTaHTeHC
4MCI0BOr0 aprymeHTa

82 ApPKCUHYC, apKKOCUHYC N apKTaHTeHC
4MC/IOBOrO aprymeHTa

83 APKCUHYC, apKKOCUHYC N apKTaHTeHC
4MC/IOBOrO aprymeHTa
TPUroHOMETPUYECKass OKPY>KHOCTb,

84 ornpegeneHve TPUroHOMETPUYECKMX
(DYHKLLMIA YACNIOBOTO aprymeHTa
TPUroHOMETPMYECKass OKPY>KHOCTb,

85 ornpegeneHve TPUroHOMeTPUYECKMX
(DYHKLLMIA YACNIOBOIO aprymeHTa

86 OCHOBHbIe TPUrOHOMETPUYECKNE
hopmy bl

87 OCHOBHbIe TPUrOHOMETPUYECKNE
thopmy bl

88 OCHOBHbIe TPUrOHOMETPUYECKNE
thopmy bl

89 OCHOBHbIe TPMrOHOMETPUYECKUE
thopmy bl

90 Hpeo6pa3oPaHme TPUTOHOMETPUYECKNX
BbIpPaXXeH WA

91 Hpeo6pa3oPaHme TPUTOHOMETPUYECKNX
BbIpPaXXeH WA

92 Hpeo6pa3oPaHme TPUTOHOMETPUYECKNX
BbIpPaXXeH WA

93 Mpeo6pazoBaHmne TPUIrOHOMETPUYECKUX




BblPaXKeHMWIA

PﬂﬂEHMETpMFOHOMETpMHECKMX

94 o
ypaBHeHUI

95 PelieHne TPUTOHOMETPUHECKNX
ypaBHeHUI

9% PelwieHne TPUTOHOMETPUHECKNX
ypaBHeHUI

97 PelwieHne TPUTrOHOMETPUHECKNX
ypaBHeHUI

98 PelwieHne TPUTOHOMETPUHECKNX
ypaBHeHUI

99 PelieHune TPUTrOHOMETPUHECKNX
ypaBHeHUI

100 PeI.IJEHI/IeIpMFOHOMETpVIHECKI/IX
ypaBHeHUI
KoHTposibHas paboTa:

101 | "TpWroHOMEeTpUYECKME BbIPKEHUSA U
TPUTOHOMETPUYECKME YpaBHEHMNA"
MocnenoBaTeIbHOCTK, CNOCOObI

102 | 3apgaHus nocneaoBatenbHoCcTeR. MeTop
MaTemMaTu4ecKom NHAYKLMK
MOHOTOHHbIE 1 OrpaHUYeHHble

103 | nocnepoBatensHOCTU. VicTopua
aHa/I3a 6eCKOHEYHO MasTbIX

104 | ApuihmeTryeckas nporpeccus

105 | 'eomeTpuyeckasa nporpeccus

106 BeckoHeyHo ybbIBaroLLas
reoMeTpuyeckas nporpeccus

107 Cymma 68CKOH€:-IHO yOblBatoLLeli
reoOMeTpMyecKomn nporpeccuu
JINHENHbI 1 3KCNOHEeHUNaNbHBbIA POCT.

108 | Ywncno e. dopmyna CNOXHbIX
MPOLIEHTOB
JINHENHbIN 1 3KCNOHEHUWasbHbIA POCT.

109 | Yucno e. dopmyna CNOXKHbIX
MPOLIEHTOB
Vcnonb3oBaHme nporpeccumn ans

110 | pelueHus peanbHbIX 3a4a4 NPUKNALAHOTO
XapakTepa

111 KoHTposibHaa paboTa:
"lMocnegoBaTeIbHOCTM M Nporpeccun”

112 | HenpepbIBHbIE PYHKLMW 1 UX CBOMCTBA

113 Touka paspelBa. ACYMNTOTbI rPatnKoB
(hyHKL M

114 CsoiicTBa (DYHKUMIA HEMpepbIBHbIX Ha

OTpE3KE




CsoiicTBa (DYHKUMIA HEMpPepbIBHbIX Ha

115 1
OTpesKe

116 MeTog NHTepBasiOB A/ peLleHns 1
HepaBeHCTB

117 MeTog NHTEpBasIOB A/11 peLleHns 1
HepaBeHCTB

118 MeTog NHTEpBasIOB A/19 peLleHuns 1
HepaBeHCTB

119 anMEHEHMQ CBOWCTB HenpepbIBHbIX 1
(hYHKUWIA N pelleHns 3a4ad

120 anMEHEHMQ CBOWCTB HenpepbIBHbIX 1
(hYHKUMIA AN pelleHns 3a4ad
NepBas 1 BTOpas Npon3BoHbIE

121 d)yEKLI,I/II/I Pad MpoussoA 1

199 Onpe,qeneHmia, reoMeTPUYECKMn CMbIC/1 1
Npou3BOAHOM

123 Onpe,qeneHmie, (hM3NYECKNIA CMbICN 1
Npou3BOAHOM
YpaBHeHWe KacaTeNbHOW K rpadvky

124 ByHKLMM 1
YpaBHeHWe KacaTeNbHOW K rpadmky

125 (DyHKUAY 1

126 | MNpoun3BoAHbIe 31eMEHTapPHbIX PYHKLMIA 1

127 | MNpoun3BoAHbIe 31eMeHTapPHbIX PYHKL M 1

198 MponsBogHas CyMMbl, MpovsBeAeHns, 1
4aCTHOTO W KOMMO3ULMMN PYHKLMIA

129 MponsBogHas CyMMbl, MpovsBeAeHns, 1
4aCTHOTO W KOMMO3ULMMN (PYHKLMIA

130 MponsBogHasa CyMMbl, npousBeaeHus, 1
4aCTHOTO W KOMMO3ULMMN (PYHKLMIA

131 | KoHTponbHas paboTa: "INpounssogHas™ 1
MoBTOpeEHME, 0606LLEHNE,

132 cucTemMaTusaums 3HaHWiA: "YpaBHeHNs" 1
MoBTOpeEHME, 0606LLEHNE,

133 cucTemaTmzaums s3HaHUiA: "dyHKumMmn'" 1

134 | ItoroBasi KOHTPO/IbHas paboTa 1

135 MoBTOpEHNE, o6o6u.|,eH@e, 1
cucTeMaTUsaLnsa 3HaHun

136 MoBTOpEHNE, o6o6m,eH|ﬂe, 1
cucTemaTusaunsa 3HaHUi

OBLUEE KOJTMYECTBO YACOB IO 136

MPOrPAMME




11 KJIACC

KosunyecTBo yacos Jlara DJIEeKTPOHHbIE
Ne Kounrtpo [MlpakTu uudposbie
Tema ypoka Bce H3y4e
n/m o [IbHbIE meckme | oo o0pa3oBareiib
padoTbl  padoThI HbIE pecypchl
MprYMeHeHMe NPON3BOAHOIA K
1 nccnefoBaHnio (yHKUMIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMb!
MpUMeHeHNe NPOU3BOAHOM K https://resh.edu.r
2 nccnefoBaHNIo (hyHKLUMIA Ha 1 M;ésl—%[
MOHOTOHHOCTb U 3KCTPEMYMb!
MprYMeHeHMe NPON3BOAHONA K
3 nccnefoBaHuIo PyHKLNIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMb!
MprMeHeHWe NPOV3BOAHO K
4 nccnefoBaHNIo PYyHKLNIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMbI
MpUMeHeHVe NPOM3BO/AHO K https://resh.edu.r
5 nccneaoBaHnio yHKUMIA Ha 1 M&y—@
MOHOTOHHOCTb U 3KCTPEMYMb!
MprMeHeHWe NPOV3BOAHOW K
6 nccnefoBaHnIo PyHKLMIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMb!
Haxo>kaeHne HanbonbLUuero n
7 HaUMeHbLLIEro 3Ha4YeHus 1
HenpepbIBHOWN (hyHKLMN Ha
oTpeske
Haxo>kaeHne HanbonbLLero n
g HaUMeHbLLIEro 3Ha4YeHus 1
HernpepbIBHON (PYHKUMK Ha
oTpeske
Haxo>kaeHne HanbonbLUuero n https://resh.edu.r
9 HaUMeHbLLIEro 3HayYeHus 1 M&;;—@
HernpepbIBHON (PYHKUMU Ha
oTpeske
HaxoxaeHne Hanbo/bLLIero 1 https://resh.edu.r
10 HaMMeHbLLIEr0 3HaueHWs 1 u/subiect/lesson/
HenpepbIBHON (PYHKLUMK Ha 6115/
oTpeske
11 HaxoxaeHne HanbobLero u 1 https://resh.edu.r



https://resh.edu.ru/subject/lesson/3966/
https://resh.edu.ru/subject/lesson/3966/
https://resh.edu.ru/subject/lesson/3966/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/

HaVMEHBLLIETO 3HAYEHMS
HEeMpepbIBHOMN (YHKLMN Ha
OTpeske

u/subject/lesson/
6115/

HaxoxagHne Hanb0o/bLIero u
HaVIMEHbLLEro 3Ha4YeHUs

https://resh.edu.r
u/subject/lesson/

12 HenpepbIBHON (DYHKLMN Ha 6115/
oTpeske
MprMeHeHWe NPoV3BOAHOW ANs https://resh.edu.r
13 Hax0XeHWS HanyuLLEero ME—%
peLLeHns B NPUKIaLHbIX
3afia4ax
MpyMeHeHne NPON3BOAHON ANis https://resh.edu.r
HAX0X/EHUS HaWUYYLLIEro u/subject/lesson/
14 4016/
peLLeHns B NPUKNaLHbIX
3afia4ax
MprMeHeHne NPON3BOAHON ANis https://resh.edu.r
OMnpe/eNieHns CKOPoCTH 1 u/subject/lesson/
15 4016/
YCKOpeHMs npoLiecca, 3aaHHoro
(hopMynoii namn rpaurkom
MprMeHeHVe NPOM3BOHOI A/s https://resh.edu.r
16 onpefeneHns CKOpoCTM U1 %
YCKOPEHUs npoLecca, 3afaHHoro 5/
(hopmynoi nnm rpamkom
17 Komnosnumsa gyHKLnii
18 Komnosunums yHKumi
19 Komnosnums yHKLnii
"eomeTpuyeckme obpasbl
20 YPaBHEHWI Ha KOOPAWMHATHOW
M0CKOCTK
"eomeTpuyeckme obpasbl
21 ypaBHeHUI Ha KOOpAMHATHOM
M0CKOCTK
KonTpoabHasi padora:
22 "UccnenoBanue GpyHKIHU ¢
MOMOIIbLIO MPOU3BOAHOM"
https://resh.edu.r
23 MepBo0OpasHast, OCHOBHOE u/subject/lesson/
CBOWCTBO MepBO06pasHbIX 4924/
MepBO0GPa3HbIe 31EMEHTAPHbIX https://resh.edu.r
24 (hyHKUMiA. MpaBuna HaxoXaeHus u/subject/lesson/

NepBo06pPasHbIX

3993/



https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/4016/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/4924/
https://resh.edu.ru/subject/lesson/4924/
https://resh.edu.ru/subject/lesson/4924/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/

MepBOO6pPa3HbIE 3NeMEHTapPHbIX

https://resh.edu.r

u/subject/lesson/

25 (hyHKUWMIA. MpaBuna HaxoXaeHWs 3993/
nepBoo6pasHbIX
. https://resh.edu.r
26 WHTerpan. 'eomeTprnyeckunn u/subject/lesson/
CMbICN MHTerpana 3993/
BbluncneHvie onpegenéHHoro https://resh.edu.r
27 WHTerpana rno qopmyre M&;;—@
HbtoToHa-/1einbHMLa
BbluncneHne onpeaenéHHoro https://resh.edu.r
28 WHTerpana no gopmyrne W
HbtoToHa-/1einbHMLa
MprMeHeHWe NHTerpana ans https://resh.edu.r
29 HaxXoX/eHus noLaaen M&—%
MI0CKUX Uryp
MprMeHeHWe nHTerpana ans https://resh.edu.r
30 HaX0XeHUs 06bEMOB M&—%‘
reOMeTPUYECKMX Ten
. https://resh.edu.r
31 [Nprvepbl peLleHnn u/subject/lesson/
AnddepeHumanbHbIX YpaBHEHNI 4926/start/22584
1/
32 MprMepbl peLleHni
andhepeHUManbHbIX YpaBHEHWIA
MaTemaTunyeckoe https://resh.edu.r
33 MOZeNIMpPoBaHme peasibHbIX Mi&g’—%ﬁ
MPOLLECCOB C NMOMOLLbHO
anddhepeHUManbHbIX YpaBHEHWIA
34 KonTpoabHasi padora:
"IlepBooOpa3nasi u uHTErpaa"
OT160p KOpHeit
TPUFOHOMETPUYECKNX
35 YpaBHEHWI C MOMOLLLbHO
TPUrOHOMETPUYECKO
OKPY>KHOCTU
OT60p KOpHeit
TPUTOHOMETPUYECKNX
36 YpaBHEHWI C MOMOLLIbHO
TPUrOHOMETPUYECKOI

OKPYXXHOCTY



https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/6118/
https://resh.edu.ru/subject/lesson/6118/
https://resh.edu.ru/subject/lesson/6118/
https://resh.edu.ru/subject/lesson/6118/
https://resh.edu.ru/subject/lesson/6118/
https://resh.edu.ru/subject/lesson/6118/
https://resh.edu.ru/subject/lesson/4926/start/225841/
https://resh.edu.ru/subject/lesson/4926/start/225841/
https://resh.edu.ru/subject/lesson/4926/start/225841/
https://resh.edu.ru/subject/lesson/4926/start/225841/
https://resh.edu.ru/subject/lesson/4163/
https://resh.edu.ru/subject/lesson/4163/
https://resh.edu.ru/subject/lesson/4163/

OT60p KOopHeW

TPUTOHOMETPUYECKNX
37 YPaBHEHWIA C MOMOLLbLO
TPUTOHOMETPUYECKO
OKPY>XXHOCTU
OT60p KopHeW
TPUTOHOMETPUYECKNX
38 YPaBHEHWIA C MOMOLLbHO
TPUTOHOMETPUYECKO
OKPY>XXHOCTU
https://resh.edu.r
39 PeLeHne TPMroHOMETPUYECKNX u/subject/lesson/
HepaBeHCTB 4738
https://resh.edu.r
40 PeLleHne TPMroHOMETPUYECKNX u/subject/lesson/
HepaBeHCTB 4738/
https://resh.edu.r
a1 PeLleHne TPMroHOMETPUYECKNX u/subject/lesson/
HepaBeHCTB 4738
https://resh.edu.r
42 PeLleHne TPUroHOMETPUYECKNX u/subject/lesson/
HepaBeHCTB 4738/
43 TpuroHomeTpuyeckune yHKLUN,
1X CBOWCTBA U rpagimkm
https://resh.edu.r
44 TpuroHomeTpryeckune yHKLUN, u/subject/lesson/
X CBOMCTBA U rpagimkm 6111/
https://resh.edu.r
45 TpuroHomeTpuyeckune yHKLUN, u/subject/lesson/
NX CBONCTBA U rpadurKkm 3923/
https://resh.edu.r
46 TpuroHomeTpryeckune yHKLUN, u/subject/lesson/
NX CBOWMCTBA U rpadinku 4920/
47 TpuroHomeTpuyeckune yHKLUN,
NX CBONCTBA U rpaurKm
KonTpoabHnas pabora:
"I'padpuxn
48 TPHTOHOMETPHYECKUX
pyHKuuii.

Tpuronomerpuyeckue



https://resh.edu.ru/subject/lesson/4738
https://resh.edu.ru/subject/lesson/4738
https://resh.edu.ru/subject/lesson/4738
https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/4738
https://resh.edu.ru/subject/lesson/4738
https://resh.edu.ru/subject/lesson/4738
https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/6111/
https://resh.edu.ru/subject/lesson/6111/
https://resh.edu.ru/subject/lesson/6111/
https://resh.edu.ru/subject/lesson/3923/
https://resh.edu.ru/subject/lesson/3923/
https://resh.edu.ru/subject/lesson/3923/
https://resh.edu.ru/subject/lesson/4920/
https://resh.edu.ru/subject/lesson/4920/
https://resh.edu.ru/subject/lesson/4920/

HepaBeHcTBa'

OCHOBHbIe METO/bI PELLEHUA

49 nppaLmoHaIbHbIX HePaBEHCTB

50 OCHOBHble METOAbI peLleHus
nppaLmoHaIbHbIX HePaBEHCTB

51 OCHOBHble METOAbI peLleHuns
nppaLmoHaIbHbIX HePaBEHCTB

59 OCHOBHble METOAbI peLleHus
nppaLmoHaIbHbIX HePaBEHCTB

53 ["patmyeckme metoabl peLueljvm
NppaLoHaIbHbIX YpaBHEHWIA

54 ["patmyeckme metoabl peLueljvm
NppaLoHaIbHbIX YpaBHEHWIA

55 OCHOBHble METOAbI peLleHuns
nokasare/ibHbIX HEPaBeHCTB

56 OCHOBHble METOAbI peLleHus
nokasare/ibHbIX HEPaBeHCTB

57 OCHOBHble METOAbI peLleHus
nokasare/IbHbIX HEPaBeHCTB

58 OCHOBHbIe METO/bI peLLeHmns
nokKasaTe/lbHbIX HepPaBeHCTB

59 ["pagmyeckme metoabl peu.uleHMﬂ
MoKasaTe/lbHbIX YpaBHEHWN

50 ["pathmyeckme MeTofbl peLleHns
nokKasaTe/lbHbIX HepPaBEeHCTB

61 OCHOBHbIe METO/bI peLLeHmns
norapmMUYecKnNX HepaBeHCTB

62 OCHOBHbIe METO/bI peLLeHmns
NnorapmiMUYecKmNX HepaBeHCTB

63 OCHOBHbIE METO/bI peLLeHmns
norapmMUYecKMNX HepaBeHCTB

64 OCHOBHbIE METO/bI peLLeHmns
norapmMUYecKMNX HepaBeHCTB

65 ["pahmyeckme MeTobl peLleHns
norapmMUYecKnX ypaBHeHWUM

66 ["pathmyeckme MeTobl peLleHns
norapmMUYECKMX HEPaBEHCTB

67 ["pathmyeckme MeTobl peLleHns
NnorapmMUYECKMNX HEPaBEHCTB

68 ["padmyeckme MeTobl peLleHmns




rokasaTe/bHbIX U
NnorapuiMmMyecKnx ypasHeHWiA

[pachyeckme MeToabl peLeHns

69 noKasaTe/lbHbIX U
NorapnpMMYecKnX ypaBHeHM
["pahnyeckme MeTofbl peLleHns
70 noKasaTe/lbHbIX U
NOrapuiMNYeCKMNX HepPaBEHCTB
["pahnyeckme MeToAbl peLleHns
71 NoKas3aTe/lbHbIX U
NOrapuiMNYeCKMNX HepPaBEHCTB
KonTtpoabHas padora:
"UppauuoHaibHble,
72 noxKa3saTeJbHbIC U
JorapupmMuyeckue
HepaBeHcTBA'
KomnnekcHble yncna. https://resh.edu.r
13 Anre6panyeckas u M&—%ﬁ
TPUrOHOMETpPUYeCKas (hopMbl
3arnMcu KOMMIEeKCHOro uucna
KomnnekcHble yncna.
74 Anrebpanyeckas u
TPUIOHOMETPMYECKas (POPMbI
3anucy KOMIMJ/IEKCHOIo yncna
https://resh.edu.r
75 ApudmeTnyeckne onepauuu ¢ u/subject/lesson/
KOMMMJIEKCHBIMY Ynciamu 4930/
76 ApudmeTnyeckne onepauuu ¢
KOMMMIEKCHBIMW Ynciamu
306paxkeHre KOMMIEKCHbIX httpst:)//reslh.edu.r
v u/subject/lesson/
77 yMcen Ha KOOPAUHATHOV u/st i(t)s[esso“
M10CKOCTH
306pakeHre KOMMNEKCHbIX httpst:)//reslh.edu.r
y u/subject/lesson/
78 YMcen Ha KOOPAMHATHOIA L i(t)s[esso“
M10CKOCTH
dopmyna Myaspa. KopHu n-oi1
79 CTeneHn 13 KOMN/IEKCHOTO
ymcna
dopmyna Myaspa. KopHu n-oi1 https://resh.edu.r
80 CTemneHu 13 KOMMIEKCHOTo u/subject/lesson/

yncna

4930/
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81

MpUMEHEHNE KOMMIEKCHBIX
uncen ANs peLleHns
(PM3NYECKNX N TEOMETPUYECKNX

3agau

82

KonTtpoabHas padora:
"KommiekcHble yncja'

83

HaTtypanbHble 1 Lesble uncna

84

HaTtypanbHble 1 Lesble uncna

85

[MprMeHeHWe Npr3HaKoB
AEeMMOCTU LIeNbIX Yncen

86

[MprMeHeHWe Npu3HaKoB
AEeMMOCTU LIeNbIX Yncen

87

[MprMeHeHWe Npu3HaKoB
AenMmocTn uenbix yncen: HOA
n HOK

88

[MprMeHeHWe Npr3HaKoB
AenMmocTn uenbix yncen: HOA
n HOK

89

MprMeHeHne NPU3HAKoB
AENMMOCTM LENbIX YNCeN:
OCTaTKM N0 MOAY/Io

90

MprMeHeHne NPU3HAKoB
AENMMOCTM LENbIX YMCeN:
OCTaTKM N0 MOAY/Io

91

MprMeHeHMe NPKU3HaKoB
AENMMOCTM LIENbIX YNCeN:
anropuT™m EBKMaa ans
PeLLIeHs 3a[a4 B LENbIX Yncnax

92

KonTpoabHasi padora:
"Teopus umeabix yucea"

93

CvcTema 1 COBOKYMHOCTb
ypaBHeHWIA. PaBHOCKNbHbIE
CUCTEMbI 1 CUCTEMbI-CEACTBUS

94

CvcTema 1 COBOKYMHOCTb
ypPaBHEHWIA. PaBHOCKNbHbIE
CUCTEMbI 1 CUCTEMbI-CEACTBUS

https://resh.edu.r

u/subject/lesson/
4134/start/39002

[

95

OCHOBHble METO/bl PELLEHNS
CUCTEM U COBOKYMHOCTEV
paLVOoHaNbHbIX YpaBHEHUI



https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4134/start/39002/

96

OCHOBHble MeTO/bl peLleHust
CUCTEM Y COBOKYMHOCTEA
MppaLmoHanbHbIX YpaBHeHWA

97

OCHOBHble MeTO/bl peLleHnst
CUCTEM Y COBOKYMHOCTEA
rokasaTe/NbHbIX YpaBHeHWiA

98

OCHOBHble MeTO/bl peLleHnst
CUCTEM Y COBOKYMHOCTENA
rMokKasaTe/bHbIX YpaBHeHWiA

99

OCHOBHble MeTO/bl peLleHst
CUCTEM Y COBOKYMHOCTENA
NorapuiMmMyecKnx ypaBHeHWi

100

OCHOBHble MeTO/bl peLleHust
CUCTEM Y COBOKYMHOCTENA
NnorapuiMmMyecKnx ypaBHeHWi

101

[prMeHeHne cucTem K
PeLLeHN0 MaTeEMATUYECKNX
3aay 1 3314 13 pasiyHbIX
obnacTeli HayKun 1 peasbHOM
XW3HW, MHTepnpeTauus
MOJlyYeHHbIX Pe3y/ibTaToB

102

MpUMeHeHVe CUCTEM K
PELLEHNIO MaTEMaTUYECKMX
3afiay 1 3aga4 U3 pasIMyHbIX
obnacTteit HaykKu 1 peanbHOA
XXN3HW, MHTeprpeTaLus
MONYYEHHbIX Pe3yNbTaToB

103

MprMeHeHVe HepaBeHCTB K
peLLeHNI0 MaTeMaTUYeCKNX
3aia4y 1 3aga4 u3 pasinyHbIX
obnacTeil HayKu 1 peasibHOW
XXW3HW, NHTepnpeTayms
MOMTyYeHHbIX Pe3y/bTaToB

104

KonTpoabHasi padora:
"CucreMbl pallMOHAJIbHBIX,
HPPALMOHATbHBIX
NMOKA3aTeJbHBIX U
JorapupmMuyecKux
ypaBHeHHit"

105

PaLyoHaNbHble YpaBHEHWS C
napameTpamu

https://resh.edu.r

u/subject/lesson/
4145/



https://resh.edu.ru/subject/lesson/4145/
https://resh.edu.ru/subject/lesson/4145/
https://resh.edu.ru/subject/lesson/4145/

106

PauynoHasibHble HEPaBEHCTBA C
napameTpamu

107

PaLMoHanbHble CUCTEMbI C
napameTpamu

108

MppaunoHasbHble ypaBHeHMS,
HepaBeHCTBa C napaMeTpamMu

https://resh.edu.r

u/subject/lesson/
4145/

109

VippaunoHaibHble CUCTEMBI C
napameTpamu

110

MokasaTeNbHble ypaBHEHWUS,
HepaBeHCTBa C NapamMeTpamu

111

[Moka3aTesibHble CUCTEMbI C
napameTpamMmu

112

JlorapumMunyeckne ypaBHeHus,
HepaBeHCTBa C NapameTpamu

113

JNorapugpmmnyeckune cuctembl ¢
napameTpamm

114

TpPUroHOMETPUYECKME
ypaBHeHWs ¢ napameTpamu

https://resh.edu.r

u/subject/lesson/
6318/

115

TpUroHomMeTpuyeckme
HepaBeHCTBa C napameTpaMu

116

TpPUroHOMETPUYECKME CUCTEMBI
C napameTpamm

117

MocTpoeHve 1 UcCneaoBaHNe
MaTeMaTnyecknx Mogeneli
peasbHbIX CUTYaLWii ¢
MOMOLLbIO YPaBHEHWI C
napameTpamu

118

MocTpoeHwe 1 UcCneaoBaHNe
MaTeMaTyecknx Mogeneli
peanbHbIX CUTYaLWii ¢
MOMOLLbIO CUCTEM YPABHEHWIA C
napameTpamu

119

MocTpoeHwe 1 1CCneaoBaHNe
MaTeMaTuUyecknx Mogeneli
peanbHbIX CUTYaLWii ¢
MOMOLLbIO CUCTEM YPABHEHWIA C
napameTpamu



https://resh.edu.ru/subject/lesson/4145/
https://resh.edu.ru/subject/lesson/4145/
https://resh.edu.ru/subject/lesson/4145/
https://resh.edu.ru/subject/lesson/6318/
https://resh.edu.ru/subject/lesson/6318/
https://resh.edu.ru/subject/lesson/6318/

120

KonTtpoabHnas padora:
"3amaum ¢ napamerpamu'’

121

MoBTOpeHwue, 0600LLEHNE,
cucTemMaTusaums 3HaHui:
"YpaBHeHna"

122

MoBTOpeHKE, 0606LLEeHNE,
cucTemMaTusaums 3HaHui:
"YpaBHeHna"

123

MoBTOpEHKE, 0606LLeHNE,
cucTemMaTusaums 3HaHui:
"YpaBHeHus. Cuctembl
ypaBHeHMiA"

https://resh.edu.r

u/subject/lesson/
4134/start/39002

[

124

MoBTOpEHME, 0606LLEeHNE,
cucTemMaTusaums 3HaHui:
"HepaBeHcTBa"

https://resh.edu.r

u/subject/lesson/
4933/start/12788

4/

125

MoBTOpEHME, 0606LLEeHNE,
cucTemMaTusaums 3HaHui:
"HepaBeHcTBa"

126

MoBTOpeEHME, 0606LLEeHNE,
cucTeMaTm3aums 3HaHui:
"HepaBeHcTBa"

127

MoBTOpEHME, 0606LLEHNE,
cucTeMaTm3aums 3HaHui:
"lMpoun3BogHan n eé
npuMeHeHne"

128

MoBTOpeEHME, 0606LLEHNE,
cucTeMaTm3aums 3HaHui:
"lMpoun3BogHan n eé
npuMeHeHne"

129

MoBTOpeHME, 0606LLEHNE,
cucTemMaTu3aums 3HaHui:
"lMpoun3BoaHan n eé
nprvMeHeHne"

https://resh.edu.r

u/subject/lesson/
4163/start/39116

[

130

MoBTOpEHME, 0606LLEHNE,
cucTemMaTu3aums 3HaHui:
"HTerpan n ero npMMeHeHme

131

MoBTOpeEHKE, 0606LLEHNE,
cucTemMaTu3aums 3HaHui:
"®yHKUMN"

132

MoBTOpeEHME, 0606LLEHNE,
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cucTemMaTusaums 3HaHui:
"OyHKUNN"

MoBTOpeHwue, 0600LLEHNE,
133 cucTemMaTusaums 3HaHui: 1
"OyHKUNN"

Hrorosas KOHTPOJIbHas

134 1
pabora
135 MoBTOpEHNE, 0606u4eH|fe, 1
cucTemMaTunsaums 3HaHWiA
136 MoBTOpEHNE, o6o6u4eH|ﬂe, 1
cucTemaTunsaums 3HaHWiA
OBLLEE KO/IMYECTBO HACOB O | .

NMPOIrPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Anrebpa n Hayana maTematmyeckoro aHanmsa. 10-11 knaccbl. Y4ebHuK. ba3oBbii
1 yrnybneHHbl ypoBHu. 2021. YyebHuK. Anumos LL.A. N3aaTenbcTBo
«[l'poceeLLleHne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

e Anrebpa n Havyana matemMaTU4eckoro aHanmnsa. 10-11 Knaccbl. YUYebHUK.
Ba30BbIil 1 yriybneHHbl ypoBHUM. 2023. Anumos LLLA. N3aaTenbCTBo
"lNpocBeLyeHne"

e Pabouast nporpamma cpefHero obuiero o6pasoBaHus npeameTa

«MartemaTtunka» yrny6néHHbli ypoBeHb.

e MeToanyecKne peKoMeHJauumn no yuyebHuky "Anrebpa 1 Hadyana aHanmsa"
10-11 knaccol /ABTOp: Anvmos LU A., N3gaTenscTso "lMNpocselueHre”

e COOpHMKM ANa NOAroTOBKM M NpoBedeHns EID noa pegakumein ALeHKo

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

OTKpbITbIA 6aHK 3a4aHnin No MaTemaTke  www.fipi.ru
defiepabHbIA LLEHTP TECTUPOBAHMUSA WWW.rustest.ru
Pewy EIMD https://ege.sdamgia.ru/?id&ysclid=Imnganirxi662719847
MaTepuanbl N0 MaTeMaTKe B EAVHON KOMNEKUMM LUPPOBBIX
obpa3zoBaTefibHbIX pecypcos http://www.math.ru
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