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HOACHUTEJIBHAS 3AIINCKA

YuebHbIiA Kypc «Anrebpa 1 Hayasia mMaTemMaTUYecKoro aHanmsa» SABNSETCA
O4HUM M3 Hanbonee 3HaAYMMbIX B MporpaMMe CpefHero o6uiero obpasoBaHus,
MOCKO/bKY, C OAHOW CTOPOHbI, OH 06ecrneynBaeT MHCTPYMeHTa/IbHY0 6asy ans
N3yYeHMs1 BCEX eCTECTBEHHO-HAY4YHbIX KYPCOB, a C ApPYron CTOPOHbI, hopMumpyeT
NOrnyeckoe M abCTpakTHOE MbILL/IEHME 06YyYatoLMXCA Ha YPOBHE, HEOOXO4MMOM
A/19 OCBOEHUS MH(OPMATMKKM, 06LLECTBO3HAHWUSA, UCTOPUMX, C/IOBECHOCTU U APYIUX
ancuunanH. B pamkax gaHHOro yyeGHOro Kypca oOydatolimecs OBfafeBaroT
YHUBEPCA/IbHLIM  513bIKOM COBPEMEHHO HayKWu, KoTopas (opmy/nuMpyeT CBOW
AOCTVKEHWNSA B MaTeMaTUUeCKON hopme.

Y4ebHbI Kypc anrebpbl M Hayas MaTeMaTUYECKOro aHanm3a 3akKnafblBaeT
OCHOBY [/1 YCMELIHOro OBflafeHNss 3akKoHamn (U3NKK, XUMUKU, ONONOTUMN,
MOHMMaHWUS OCHOBHbIX TEHAEHL M Pa3BUTUA SKOHOMUKM M 0BLLLECTBEHHOM XKU3HN,
MO3BO/ISIET OPUEHTMPOBATLCA B COBPEMEHHBLIX LMGPOBLIX U KOMMbHOTEPHbIX
TEXHONOrNAX, YBEPEHHO WCNONb30BaTb UX ANA AanbHelLero obpasoBaHNs U B
MOBCEHEBHOM XM3HW. B TO e Bpems OBnafeHne abCTpaKTHbIMU U NOrMYECKN
CTPOrUMW  KOHCTPYKLUMSIMU anrebpbl M MaTeMaTUYeCKOro aHanm3a pa3BuBaeT
YMEHMe Haxo4uTb 3aKOHOMEpPHOCTM, O0OOCHOBbLIBATb WCTUHHOCTb, [OKa3blBaTb
YTBEPXKAEHNA C MOMOLLBIO MHAYKLUUN W paccyxiaTb AefyKTUBHO, MUCMO/b30BaThb
0000LleHNe M KOHKpeTusaumio, abcTparmpoBaHue W aHasioruto, gopmupyeT
KpeaTMBHOE N KPUTUYECKOE MbILLIEHNE.

B xoge u3ydyeHus y4yebHOro Kypca «Anrebpa v Hayasa mMaTeMaTU4yecKoro
aHanmM3a» oby4arowmecs Mony4varoT HOBbIA OMbIT PELLUEHUSI NPUKIaAHbIX 3afau,
CaMOCTOATE/IbHOr0 MOCTPOEHUSA MaTeMaTUUeCKUX MOAeNei peasibHbIX CUTYaLuiA,
MHTepnpeTauuy  MNOMYYEHHbIX  PELUEeHMI,  3HAKOMATCA € NpUmepaMu
MaTemMaTUyeCKMX 3aKOHOMEPHOCTE B MpUPOAe, Hayke W  WCKYCCTBe, C
BblAAIOLWUMUCA MATEMATUYECKMMMN OTKPLITUAMW U UX aBTOPaMMU.

Y4ebHbI Kypc 06/1afaeT 3HaunUTe/IbHbIM BOCMUTATE/IbHBIM MOTEHLMaNoM,
KOTOpbIA peasn3yeTcs Kak 4epe3 Y4yeOHblA MaTepuas, Crnocob6CTBYHOLLMIA
(hOpMUPOBAHMIO HAYYHOrO MUPOBO33PEHUSA, TaK U yepe3 creuuduky y4debHon
[EeATeNIbHOCTM,  Tpebylowein  NPOAC/MKUTENbHOW  KOHLEHTPauunm  BHUMaHWS,
CaMOCTOATE/IbHOCTN,  aKKYpPaTHOCTM U OTBETCTBEHHOCTM 3a  MOJIyYEHHbIN
pesynbTar.

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

B cTpykType ydeb6HOro Kypca «Anrebpa M Ha4yana MaTemaTuyecKoro
aHann3a» BblAeNeHbl CrieaytoLme cofepXaTenbHO-MeTOANYECKMe MMHUN: «YHucna
N BbIYUCNEHUS», «PYHKUMN 1 rpadivkn», «YPaBHEHUS U HepaBeHCTBa», «Havana
MaTemMaTMyecKoro aHanmsa», «MHOXecTBa W NOrMkKa». Bce OCHOBHble



cogepxateslbHO-MeTOAMYECKME JIMHUN M3Y4aloTCA Ha MNPOTSXKEeHWUM [ABYX et
006y4eHUss Ha YpOBHE CpefHEero o6Liero obpa3oBaHWs, eCTeCTBEHHO [OMO/HAA
ApYr Apyra U NnocTerneHHO HacbIWasacb HOBbIMU TeMamMu W pasgenamu. [aHHbIN
YyUYeOHbIA KypC SBNAETCA WHTErpaTUBHbLIM, MOCKO/IbKY 00beauHseT B cebe
cogepXXaHue HeCKONMbKMX MaTeMaTUYeCKUX [AMCUMMANH, TakKuUX Kak anrebépa,
TPUrOHOMETPUS, MaTeMaTUYeCKUA aHanm3, Teopus MHOXECTB, MaTeMaTu4yeckas
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
CUTYyauMm, NPUMEHATb 3HaHUS, MOMYYEHHbIE NPW U3YYeHUU Y4ebHOro Kypca, A/
PeLLUEHNst CaMOCTOATENIbHO CHOPMY/IMPOBAHHON MaTemMaTMYeCKoi 3a4ayun, a 3aTem
MHTEpPNPeTMPOBaTh CBOI OTBET.

CofepxaTenbHO-MeToAMYeCKas NMHUA «Yucna 1 BbIYUCNEHMS» 3aBepLUaeT
(hopMMpOBaHME HaBbIKOB UCMO/b30BaHUS AENCTBUTENbHbLIX YMCEN, KOTOpPOoe 6bIno
HayaTo Ha YpOBHE OCHOBHOrO 06Llero obpasoBaHus. Ha ypoBHe cpefHero o6Luero
obpas3oBaHMA  0co0b60e  BHUMaHVE  YyAenseTca  (POPMMPOBAHUIO  HaBbIKOB
pauMoHaIbHbIX BbIYMCIEHUIA, BKIKOYAKOWMX B Ce6S MCMOMb30BaHME Pa3/IMUHbIX
(hopm 3anucy unucna, YMeHue fenatb MNPUKWUAKY, BbIMNOMHATL MNPUGAMKEHHbIE
BbIUMC/IEHNS, OLEHMBaTb YUC/OBbIE BbIPaXKeHWs, paboTaTb C MaTeMaTUUYECKUMU
KOHCTaHTaMKW. 3HaKOMble O00Yy4YaloLMMCA MHOXECTBa HATypaslbHbIX, LesbIX,
pauMoOHa/IbHbIX W [EACTBUTE/IbHbIX — 4Yucen  AOMOSHAKTCA  MHOXECTBOM
KOMMMEKCHbIX umMcen. B KaxgoM W3 3TUX MHOXECTB pacCMaTpuBatoTCH
CBOMCTBEHHble €My Crneuugpuyeckne 3afadynm W onepauun: JeneHve Haueno,
onepupoBaHMe OCTaTKaMW Ha MHOXECTBe Le/blX 4ucen, ocobble CBOMCTBA
paUMOHa/IbHbIX N MPpPaLMOHa/IbHBIX YnCes, apuipmeTUYecKmne onepauun, a Takxe
N3BNeYEHe KOPHS HaTypasibHOM CTEMeHN Ha MHOXECTBE KOMMJIEKCHBbIX YUCE.
Bnarogaps nocnefoBaTe/lbHOMY PaCcLUMPEHWMIO Kpyra WCMO/b3yemblX YUCeN |
3HAKOMCTBY C BO3MOXXHOCTAMU WX MPUMEHEHWSI A4/ PeLleHnst pa3/InyHbIX 3a4aq
(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 peLleHMe COOTBETCTBYHOLWMX 3adad. B
pesy/nbTaTe 0O6yuvatOLMecs OBMafeBaloT  PasINYHbIMU - MeTO4amMn  PeLleHus
pauMOHa/IbHbIX,  MppaUMOHa/IbHbIX,  MOKa3aTeflbHbIX,  N0rapuMUUeckux 1
TPUrOHOMETPUYECKMUX YPaBHEHWI, HEPaBEHCTB M CUCTEM, a TakKxe 3ajau,
cogepxawmnx napameTpbl. [MofyYeHHble YMEHMSt LUMPOKO WCMOJb3YHTCA MNpw
nccnefoBaHMM (PYHKUMIA C MOMOLLbIO MPOU3BOAHOM, MPWU pelleHnn NpUKNagHbIX



3a4a4y 1 3afa4 Ha HaxoXjeHre HanboNbLLIMX N HAMMEHbLUMX 3HAYEeHUIA PYHKLMK,
[aHHasa cogepxatenibHass IMHUA BKIOYaeT B Cebs Takxke (hopmmpoBaHme yMeHWUI
BbINOMHATL  pacyéTbl N0  (hopMynam, MpeobpasoBaHWUs  pauvOHasIbHbIX,
MppaunoHasIbHbIX U TPUTOHOMETPUYECKMX BbIPAKEHWIA, & TaKXe BbIPAXKEHWNA,
cogepxawmux cteneHn u norapumbl. bnarogaps n3yyeHuto anrebpamyeckoro
mMatepvana  MpPOMCXOAWT  AanbHelillee  pasBUTME  aITOPUTMUYECKOTO U
abCTPaKTHOrO MbILLMEHNA 06y4YatoLWmMXcs, POPMUPYIOTCS HaBbIKN AeLYKTUBHbIX
paccy>XfeHuin,  paboTbl C  CMMBOSIbHbIMM  (hOpMamK,  MpeAcTaB/eHUN
3aKOHOMEPHOCTENM W 3aBMCUMOCTEM B BMAE PaBEHCTB W HepaBeHCTB. Anrebpa
npegnaraet 3P¢eKTUBHbIE WHCTPYMEHTbI AN  PELIeHUss MPaKTUYeCKUX W
eCTeCTBEHHO-Hay4YHbIX 3afad, HarnsgHo AeMOHCTPMPYeT CBOM BO3MOXHOCTU Kak
A3blKa HayKMW.

CopgepxxaTenbHO-MeTOANYECKas NMHUA  «PYHKUMM U Tpagiuku»  TECHO
nepennetaeTca C APYrMMU IMHUAMKU Yy4ebHOro Kypca, MOCKONbKY B KaKOM-TO
CMbIC/e 3a1aéT NOCNeoBaTe/IbHOCTb U3yUeHMst MaTepurana. 3yyeHne CTeneHHoONM,
rokasartesIbHOW, IOrapuMmnYecKoin 1 TPUroHOMETPUYECKNX (DYHKLMIA, UX CBOWCTB
N rpaduKoB, NCMOMb30BaHWE PYHKUUIA AN peLleHns 3afad 13 apyrnx yqyebHbIx
NpeAMETOB U peasibHOM XXMU3HM TECHO CBA3aHO KakK C MaTeMaTUYeCKUM aHa/IM30M,
TaK M C pewleHneM YypaBHEHWA W HepaBeHCTB. [py 3TOM 60/bLIOE BHUMaHWeE
yhenseTcsd popMMpoBaHNIO YMEHUS BbipaXkaTb (POPMYfiamy 3aBUCUMOCTI MeXAy
pas/IMYHbIMK  BEIMYMHAMW, WCCNEA0BaTb MOMYYeHHble (YHKUMK, CTPOUTL UX
rpacdvkn. Matepuan 3Tol cogepxXaTesibHON NMHUM HaLeNeH Ha pasBUTE YMEHWUI
M HaBbIKOB, MO3BONAIOWMX BbIpaXaTb 3aBUCUMOCTU MeXAY BeMYMHaMn B
pasNYHOM (hopMe: aHaNIUTUYECKON, rpaduyeckol U CNoBeCHOW. Ero usyueHue
CMOCOOCTBYET  PasBUTUIO  A/ITOPUTMUYECKOTO  MbILLIEHMS,  CMOCOGHOCTN K
0606LLIEHNIO N KOHKPETM3aLMKN, NCNONb30BaHMIO aHasIoT UiA.

CopgepxxatenbHasd nMHUA «Havana maTteMaTMyecKoro aHanmsa» Mo3BonseT
CYLLECTBEHHO PacLUMpUTL KPYr Kak MaTeMaTU4ecKuX, Tak W NpUKnagHbIX 3agay,
OOCTYMHbIX 00y4atoWwMMes, TaK Kak Yy HUX MOSABASETCA BO3MOXHOCTb CTPOMTb
rpamKn  CNOXHbIX (PYHKUWIA, onpefenstb WX Hambo/bluMe W HaUMeHbLUMe
3HAYeHMs, BbIYUCNATL Maowaan Guryp n o6bEMbI Tesl, HaXO4MTb CKOPOCTU U
YCKOpPeHNs npoueccoB. [laHHas cogepxaTenbHas JIMHUA OTKPbIBAET HOBble
BO3MOYXXHOCTM MOCTPOEHUS MaTemMaTUYeCKUX MOJeneil peanbHbIX CUTYaLiA,
MO3BOMAET HaxXOAWTb Haum/yullee pelleHne B MNPUKNaAHbIX, B TOM 4uche
COLMaIbHO-3KOHOMUYECKIMX, 3afa4ax. 3HAKOMCTBO C OCHOBaMW MaTeMaTU4eCKOro
aHa/M3a Cnoco6CTBYeT Pas3BUTUIO abBCTPaKTHOrO, (HOPMaslbHO-/TIOMMYECKOro 1
KpeaTMBHOIrO MbILWIEHNS, (POPMMPOBAHUIO YMEHWIA pacro3HaBaTb MPOSBIEHUSA
3aKOHOB MaTeMaTUKM B Hayke, TEXHWKe M UCKyccTBe. Obydarowmecs y3HarT 0



BblAAlOWMNXCA pe3ynbTatax, MOMYyYeHHbIX B XOAe Pa3BUTUA MaTeMaTUKM Kak
HayKu, 1 06 nx aBTopax.

CopgepxxaTenbHO-MeToANYeCcKas NMMHUS «MHOXECTBA U NOrNKa» BK/OYAET B
cebs 3/1eMeHTbl TEOpUM MHOXECTB W MaTeMaTU4ecKon JNIorMKu. TeopeTuKo-
MHOXECTBEHHbIe MPeACTaBIEHNA MPOHM3bIBAOT BECb KYPC LUKO/IbHOWM MaTeMaTNKK
M npegnaratoT Hambonee YHVUBEPCA/IbHbIN A3blK, 00beAVHSOWNIA BCe pasfessbl
MaTteMaTMKM W €€ MNPUIOXKEHWA, OHW CBA3bIBAKOT pasHble MaTeMaTuyeckue
OUCUMNIMHBL U UX TMPUNOXEHUS B eAuMHOoe Uenoe. [103ToMy BaXKHO [aTb
BO3MOXHOCTb  0Oy4vatolemMycs MOHUMaTb TEeOPETUKO-MHOXECTBEHHbIA  S3bIK
COBPEMEHHOW MaTemMaTUKM 1 UCMOMb30BaTb €ro AN BblpaXKeHUs CBOMX MbIC/EN.
[pyrum BaXKHbIM MPU3HAKOM MaTeMaTUKM KaK HaykKu cnefyeT npusHatb
CBOMCTBEHHYIO €l CTpOrocTb 060CHOBaHWMA W CrefloBaHWe OnNpeaenéHHbIM
npaBunam  MNOCTPOEHUS  [0OKa3aTenbCTB.  3HAKOMCTBO  C  3/IeMeHTaMu
MaTemMaTM4eCcKOMn NIOrMKM CNoCOOGCTBYET PasBUTUIO /IOFTMYECKOr0  MbILLEHNS
o6yyatoLLmXcs, MO3BO/MSET UM CTPOUTL CBOWM PaCCyXX/AEHUs1 Ha OCHOBE NIOrMYeCKnx
npasus, POPMUPYET HaBbIKMN KPUTUUECKOT O MbILLSIEHNS.

B yuyebHOM Kypce «Anrebpa M Hayana MaTemMaTM4eckoro aHaamsa»
MPUCYTCTBYHOT OCHOBbI MaTeMaTM4eCKOro MOAENMPOBaHWS, KOTOPble MPU3BaHbI
Cnoco6cTBOBaTL (POPMMPOBAHMIO HaBbIKOB MOCTPOEHUS MOJeNen  peasibHbIX
CUTYauuid, WCCNefoBaHUA 3TUX Mofesneld € MOMOLLbK arnnapata anrebpbl u
MaTeMaTyeCKoro aHasimsa, MHTeprpeTauuy MnosyyeHHbIX pe3ynbTaToB. Takue
3ajaHu1s BreTeHbl B KXKAbIA U3 pa3fenioB NporpaMMbl, MOCKO/bKY BeCb MaTepuas
y4eBHOro Kypca LUMPOKO MCMOMb3yeTCs ANA pelleHus NpuknagHbix 3agad. Mpu
PELeHNN  peasibHbIX — MPaKTUYeCKMX  3agad  obyuvatowmecs — pa3BuBatoT
HabnoAaTeNbHOCTb, YMEHWe HaxO4WTb 3aKOHOMEPHOCTW, abcTparnmpoBaThCs,
MCMoMb30BaTb — aHanornio, 0606WaTtb M KOHKpeTU3npoBaTb  Mpobnemy.
[eATenbHOCTb MO (DOPMUPOBAHMIO HABbLIKOB peLleHus MpUKNafgHbIX 3agad
OpraHu3yeTcsi B MpoLecce n3y4eHns Bcex Tem y4ebHOro Kypca «Anrebpa n Havana
MaTeMaT14YeCcKOro aHaim3a.

Ha wun3yuyeHne yyebHOro Kypca «Anrebpa M Hayana MaTemaTuyecKoro
aHanmsa» oteogmTcs 268 vacos: B 10 knacce — 136 yacos (4 yaca B Hegesnto), B 11
Knacce — 132 yaca (4 4aca B Hefiento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucia 1 BLIYHCICHUS

PaunoHasibHble ymcna. OB6bIKHOBEHHbIE W [AeCATUYHbIE APO6KM, MPOLEHTHI,
GeCKOHeYHble nepuoguyeckme Apobu. MNpumeHeHve Apobeit M NPOLEHTOB ANA
peLleHns NPUKNaaHbIX 3aa4 U3 PasIMYHbIX 0TPAc/En 3HaHWIA U PeasibHOM XN3HN.

[elicTBUTeNbHblIE  uYMcna. PauuoHanbHble W MppauuoHaibHble  YmUcha.
ApumMeTUYeCKMe — onepauuMn ¢ JeNCTBUTENbHbIMW  yucnamn.  Moaynb
[EeACTBUTENbHOIO Yncna 1 ero CBOMCTBa. MNpUOIMXKEHHbIE BbIYMCIEHUS, NpaBuia
OKPYI/IeHUs, MPUKNAKA 1 OLEHKa pe3ysibTaTa BbIYUCIEHWIA.

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

ApUPMETNYECKNIA KOPEHb HATYPasIbHOW CTEMEHN M ero CBOMCTBA.

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

Norapugm  umcna. CeoiicTBa norapuma. [ecATUYHble U HaTypasibHble
norapumbl.

CUMHYC, KOCWUHYC, TaHIeHC, KOTaHreHC 4MCOBOro aprymeHta. APKCUHYC,
APKKOCUHYC 1 apKTaHTeHC Y1C/I0BOro aprymeHTa.

YpaBHeHUs U HEPABEHCTBA

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

OCHOBHble MeTO/b! peLleHns LefblX U Ap06HO-paLOHa/IbHbIX YPaBHEHWI U
HepaBeHCTB. MHOrousieHbl OT OAHON MepeMeHHON. [eneHve MHOrousieHa Ha
MHOro4sieH ¢ ocTaTkom. Teopema besy. MHoOroyneHsl C  UenbiMu
Koa(ppmumeHTamm. Teopema Buerta.

[Mpeobpa3oBaHns YACNOBbIX BbIPAKEHWNIA, COLEPXKALLMX CTEMEHN N KOPHMW.

ppavumoHasibHble YpaBHEHMS. OCHOBHble MeToAbl peLleHus
MppaunoHaIbHbIX YPaBHEHWA.

[Moka3aTenbHble ypaBHEHUS. OCHOBHble METOAbl PeLUeHUs MoKasaTe/ibHbIX
YPaBHEHWA.

[Mpeobpa3oBaHie BbIPaXKEHWNIA, COLepXKaLLMX NIorapugmsbl.

Norapudmmnyeckne  ypaBHEHUS. OCHOBHble ~ METOAbl  peLleHUs
noraputMmnYecKnx ypaBHeHWUIA.
OCHOBHbIE TPUrOHOMETPUYECKNE thopMynbl. Mpeo6pa3oBaHue

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



PelleHVe CUCTEM JIMHENHbIX YpaBHEHWA. Martpuuya CUCTEMbl JIMHENHBIX
ypaBHeHu. Onpefenntenib MaTpuubl 2X2, ero reoMeTpuUYecKUi CMbICT 1
CBOWCTBA, BbIMMC/IEHWNE ero 3HaYeHMUs,, NPUMEHEHVE ONpeaennTens ANa peLleHuns
CUCTEMbI JIMHENHBLIX YpaBHEHW. PelleHne NpPUKNaAHbIX 3a4a4 C MOMOLLGHO
CUCTEMbI JIMHENHBLIX YypaBHeHWI. lccnegoBaHne MOCTPOEHHOM Mofdenn ¢
MOMOLLbIO MaTpuL, 1 OnpeaenuTenen.

MocTpoeHMe MaTeMaTUYeCKMX MOAeNen peasibHOW CUTyauum C MOMOLLbHO
ypaBHeHWUI U HepaBeHCTB. pYMeHeHNe ypaBHEHUIA U HEPaBEHCTB K PELLEHWNIO
MaTemMaThyecKnx 3afad M 3afay M3 pas/iMyHbIX 06/1acTell HaykKu W peasibHOM
XXU3HU.

DYyHKIUHA U TPaPUKHU

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

O6nacTb OnNpeaeneHns M MHOXECTBO 3HauYeHU QyHKUMK. Hynu yHKuuu.
[MPOMEXYTKMN 3HAKOMOCTOAHCTBA. YETHbIE N HEYETHbIe (hyHKUMK. Meproanyeckme
(hYHKUMK. TIPOMEXYTKA MOHOTOHHOCTM (DYHKUUW. MakCUMyMbl 1 MUHUMYMbI
(hyHKUMKN. Hanbonbluee N HaUMeHbLLEee 3HaYeHNA PYHKLMM Ha MPOMEXYTKeE.

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

CTeneHHas PYyHKUMSA C HaTypa/ibHbIM U LiefibIM MoKa3aTesieM. E€ cBoicTsa u
rpacdmk. CBoiCTBa M rpatiMkK KOPHA N-OM CTEMeHU Kak (YHKUMM 06paTHOA
CTEMEHN C HaTYypa/IbHbIM MOKa3aTesieM.

MokasaTenbHas M norapumMuyeckas (yHKUUW, UX CBOMCTBA U FpadvKu.
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

MocnefoBaTenbHOCTH, CNOCOOLI  3afaHWA  nocnefosartesibHOCTen. MeTog
MaTemaTmyecKoi NHOYKUNN. MOHOTOHHbIE 7 OrpaHNYeHHble
nocnefoBaTeNlbHOCTU. CTOpUA BO3HWKHOBEHUS MaTemaTMyeCcKoro aHanmsa Kak
aHann3a 6eCKOHEYHO MasibIX.

ApupmMeTUYeCKass U reoMeTpuyeckas nporpeccun. beckoHeyHO y6biBaroLLas
reomeTpuyeckas nporpeccus. Cymma 6eCKOHeYHO YObIBaKOLLE reoMeTpUYecKom
nporpeccun. JIMHENHbIN 1 3KCNOHEHUMabHbIA PocT. Yuco e. PopmMyna CNoXHbIX
MPOLEHTOB. VIcnonb3oBaHWe MNpoOrpeccun  AN1s  PelleHns  peasibHbIX  3afad
NPUKIaAHOro XapakTrepa.



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

MepBas 1 BTOpas NPoM3BOAHbIE (hYHKUMK. OnpeaeneHne, reOMeTpUYeCcKnin n
(PM3MYECKMIA CMbIC/T NPON3BOLHON. YpaBHeHME KacaTe/lbHOM K rpafuky yHKUMK.

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 06bekTa, CneAcTBue,
[0Ka3aTe/IbCTBO, PABHOCW/IbHbIE YPaBHEHUS.

11 KJIACC

Yucsa v BLIYUCTICHUS

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

KomnnekcHble uyucna. Anrebpanyeckas nM TPUTOHOMETpUYeckasd (OpMbl
3anmMcn KOMIMJIEKCHOTO uymcna. ApUMMETMYECKME Ornepauun € KOMIMJIEKCHbIMM
yncnamu. W306paxkeHne KOMIMMEKCHbIX YWCe/T Ha KOOPAMHATHOM NIOCKOCTW.
dopmyna Myaspa. KopHM n-oli CTENEHN U3 KOMMAEKCHOrO yucna. MNpumeHeHme
KOMIMIEKCHbIX YMCEN A/19 PeLleHns (U3NYeCKUX Y TeOMETPUYECKIMX 3aau.

YpaBHeHUS U HEPABEHCTBA

CuctemMa ¥ COBOKYMHOCTb YpaBHEHWA W HepaBeHCTB. PaBHOCWU/IbHbIE
CUCTEMbI N CUCTEMbI-CNEACTBUA. PaBHOCWU/IbHbIE HEPABEHCTBA.

OT6Op  KOpHe  TPUrOHOMETPUYECKUX  YPABHEHMI  C  MOMOLLbIO
TPUrOHOMETPUYECKOI OKPYXXHOCTU. PeLlieHre TPUroHOMEeTPUYECKMX HEPaBEHCTB.

OCHOBHble  METOAbl peLleHWs MNOoKasaTeslbHbIX W f10rapuiMmUyecKmx
HepaBeHCTB.

OCHOBHble MeTO/bI peLleHNs nppaLMoHa/ibHbIX HepPaBeHCTB.

OCHOBHble MeTOAbl PeLleHWss CUCTEM W COBOKYMHOCTEN pauMOHaIbHBIX,
MppaLnoHasIbHbIX, MOKa3aTe/IbHbIX Y NOrapuiMUYECKNX YpaBHEHUIA.

YpaBHEHUS, HepaBEHCTBA U CUCTEMbI C MapameTpamu.



[MpYMeHeHWe  ypaBHEHWIA, CUCTEM W HEPaBEHCTB K  PeLUeHuto
MatemaTMyecKMX 3afady M 3afdad M3 pas/iMyHbIX 06/1acTell HayKu W peasnbHOM
XXWU3HW, NHTEPMpeTaLMa NoMyyYeHHbIX pe3ybTaTos.

DyHKUUM U TPaPUKHU

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

TpuroHomMeTpryeckne yHKLMK, NX CBOMCTBA U rpagnKu.

Mpagmyecke MeToAbl peLleHust YpaBHEHWA M HepaBeHCTB. [ pagumueckme
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.

Hayajna MaTeMaTn4ecKkoro aHajmn3a

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 3afayax, A9 OnpefesneHuss CKOPOCTW U YCKOPEeHUs npouecca,
3afjaHHOro POPMYNON UK FPatinKomM.

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

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

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

MpuMepbl pelleHniA  anddepeHumabHbIX  ypaBHeHWA. MaTemaTnyeckoe
MOZENNPOBaHMEe peasibHbIX MPOLECCOB C MOMOLLBbIO  AndhepeHLaIbHbIX
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:

ChOpMMPOBAHHOCTb FPaXKAAHCKON NO3NLIMI 06YyYatOLLIEr0CS 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
B3aMMOAENCTBOBAaTb C COUMA/IbHbIMW  MHCTUTYTaMW B COOTBETCTBUM C WX
(hYHKUMAMM N HA3HAYEHMEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

ChOpMMPOBAHHOCTb POCCUINCKOM TPaXKAAHCKON MAEHTUYHOCTM, YBaXKEHUA K
MPOLL/IOMY M HaCTOALLEMY POCCUIACKON MaTeMaTWKW, LEHHOCTHOE OTHOLLEHME K
OOCTVKEHUAM POCCUINCKMX MaTEMATUKOB 1 POCCUIACKOW MaTeMaTUUeCKOM LLKO/bI,
MCMONb30BaHNE 3TUX AOCTUDKEHWI B APYrMX HaykaX, TEXHOMOrusix, cgepax
39KOHOMUKMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

0CO3HaHVE AYXOBHbIX LIEHHOCTEN POCCUMICKOro Hapoaa, chopMMPOBAHHOCTb
HPABCTBEHHOIO CO3HAHWUS, 3TUYECKOro MOBeAEHUs, CBA3aHHOIO 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 I3CTETUKY MaTemMaTUYeCcKmUX
3aKOHOMEPHOCTEN, 06BLEKTOB, 3aAay, PELUEHWN, pacCcy>XaeHuiA, BOCMPUNMUYNBOCTb
K MaTeMaTM4eCKUM acreKkTam pasiMyHbIX BUAOB UCKYCCTBa,;

5) pusnvecKoro BOCIUTAHUSA:

ChOPMMPOBAHHOCTb  YMEHUS MPUMEHATb MaTeMaTUYeCKme 3HaHWA B
MHTEepecax 30p0BOro 1 6e30nacHOro 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 UEHHOCTU TPydonomus, 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 CMOCO6GHOCTb K MaTeEMaTUHECKOMY o6pa30|3aHmo n
caM006pa308aHmo Ha TPOTAXEHUN BCEWN XWU3HW, TOTOBHOCTb K aKTUBHOMY
y4acCTuiO B peleHni npakKTn4ecKnxX 3agad MaTeMaTUYECKON HarpaBneHHOCTWH,

7) 3K0JOrn4eCKOro BOCIIMTAHMS:

ChOPMMPOBAHHOCTb  3KOJIOTMYECKON  KYNbTypbl, MOHUMaHWE BAUAHUSA
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 M OLUEHKM WX BO3MOXHbIX
NOCNeACTBUIA NS OKPYXKAtOLLLEN cpeabl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

chopMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLEFO COBPEMEHHOMY
YPOBHIO  pasBUTUS  HaykKM U OOWECTBEHHOW  MpPaKTUKKW,  MOHUMaHWe
MaTeEMaTUYeCKON HayKM Kak Cepbl YenoBEYECKOW AeATeNbHOCTW, 3TanoB 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.

METAIIPEIMETHBIE PE3YJIBTATbBI

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 CYLLECTBEHHbIN NMPU3HaK Knaccugukaymu,
OCHOBaHMS 41151 0606LLEHNS 1 CPABHEHUS, KPUTEPUW NMPOBOAMMOIO aHa/In3a,;

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

BbISIBNATb MaTeMaTUYeckme 3aKOHOMEPHOCTH, B3aMMOCBA3MN M MPOTMBOPEYMS
B (pakTax, JaHHbIX, HAOMIOAEHUAX N YTBEPXAEHMAX, Npeasaratb KpUTepun Ans
BbISIB/IEHNS1 3aKOHOMEPHOCTEN U NPOTUBOPEYNIA;

[enaTb BblBOAbl C WCMNONb30BaHWEM 3aKOHOB JIOTUKKW, [OEAYKTUBHbLIX W
WHAYKTUBHBIX YMO3aK/IlOUEHNIA, YMO3aK/HOUEHWIA MO aHaNoruu;

MPOBOAMTL CaMOCTOATE/IbHO [0Ka3aTe/IbCTBA MAaTEMATUYECKMX YTBEPXKAEHWN
(NpsiMble 1 OT NPOTUBHOIO), BbICTPamMBaTb aprymeHTaumio, NpUBOAUTb NPUMEpPbI U
KOHTPMpUMepPbI, 060CHOBbIBaTH COOCTBEHHbIE CY)KAEHWSA U BbIBOAbI;

BblOVMpaTh Crnocob pelleHns Yy4ebHON 3afayn (CpaBHMBATb HECKOJSIbKO
BapuaHTOB  peLleHWs, BbloMpaTb  Haubonee  MNOAXOAAWMA € Y4ETOM
CaMOCTOSTe/IbHO Bblfe/IEHHbIX KPUTEPUEB).



ba3oBble ucciaenoBarTebCKue JeHCTBUS:

MCNoNb30BaTh BOMPOCbI Kak WCCNefoBaTeNbCKUA MHCTPYMEHT MO3HaHWS,
(hopmynupoBaTb  BOMPOCHI,  (UKCUpyOLWMe  MNPOTMBOpeYne,  Npobnemy,
yCTaHaB/IMBaTb MCKOMOE W [aHHOe, (DopMMpoBaTb rMMoTesy, aprymeHTMPOBaTb
CBOI NO3NLMIO, MHEHWE;

NMPOBOANTL CaMOCTOSITE/IbHO CMIAHMPOBAHHBIN 3KCMEPUMEHT, UCCNef0BaHMe
Mo YCTaHOB/IEHNIO 0COBEHHOCTE MaTeMaTUYECKOro 06beKTa, SABMEHNS, NpoLecca,
BbISIB/IEHMIO 3aBMCUMOCTEN MeX Ay 00beKTaMm, ABEHNAMMN, NpoLieccamu,

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

MPOrHO3MpoBaTb BO3MOXHOE pa3BUTME Mpouecca, 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;

BbIOVpaTh MH(OPMALMIO U3 UCTOYHMKOB Pa3NYHbIX TUMOB, aHa/IM3MPOBAaTh,
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
chopmynMpOBaHHbLIM 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 MOSICHEHMS MO XO4Y PeLleHus 3adayu,
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 CYXAEHUS C CYXAEHWAMMW [PYruX Y4aCTHUKOB
avanora, obHapy>mBaTb pas/iMume 1 CXOACTBO MO3WLMIA, B KOPPEKTHOW hopme
(hopmMynmMpoBaThb pasHoriacus, CBON BO3PaXKEHWS;

NpeacTaBnATb pe3ynbTaTbl PELUEHNS 3a4ayuu, SKCMEPUMEHTa, UCCNeA0BaHNS,
MpoeKTa, CamMOCTOATE/IbHO BblIOMPaTb (hOpMaT BbICTYMNNEHUA C YYETOM 3ajad
npe3eHTaLumn 1 0COGEHHOCTEN ayaUTOPUN.

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 PeLleHunin ¢ y4ETOM HOBOI MH(OpMaLMN.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BMafieTb  HaBblkaMW  MO3HaBaTe/IbHOW  pepieKCMM  KaK ~ OCO3HaHWS
COBEpLUAEMbIX LENCTBUMA M MbICIUTENbHBLIX NPOLECCOB, UX Pe3y/bTaToB, BNafeTh
cnocobammy CcamoOnpoOBEPKM, CaMOKOHTPONA Mpouecca M pesynbrata peLueHuns
MaTeMaTUYECKOI 3aaauu;

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

OLeHMBaTb COOTBETCTBME pe3y/bTaTa Lenn U YCNOBUSAM, 06bACHATb NPUUNHBI
OOCTVDKEHWUS UNN HEOCTMXKEHMSI Pe3yNbTaToB [AesTe/lbHOCTU, HaxXOAMUTb OLLMOKY,
[aBaTb OLEHKY NPUOGPETEHHOMY OrbITY.

CoBMecTHas 1eSITEJIbLHOCTD:

MOHMMATb M MCMNOMb30BaTb MPENMYLLLECTBA KOMaHAHON M NUHAMBUAYaNbHOM
paboTbl MpW  peweHnn Yy4debHbIX 3aga4y, MpUHMMATb LeSlb  COBMECTHOM
[eATeNIbHOCTW, MNaHMpoBaTb OpraHM3aLui COBMECTHON paboThbl, pacrpenensTb
BUAbl paboT, AoroeapueaTbCA, 06CY)KAaTb NpPoOUEecC M pesynbTaT paboTl,
06006LWaTb MHEHWS HECKOMbKUX NOAEN;

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

INPEAMETHBIE PE3YJIBTATBI

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 MNOHATUSAMWU: paLMOHANbHOE YMUCNO, GECKOHeYHas
nepuoamyeckas Apobb, MPOLEHTbI, MppaLMOHasbHOE 4YWCN0, MHOXeCcTBa
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 NPUBNXKEHHbIE BbIYUCNEHNSA, NMPaBUia OKPYIeHNs, NMPUKUAKY U
OLLeHKY pe3ynbTarta BblMUC/EHUIA;



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

CBOOOAHO OMepupoBaTb MOHATUEM: apUPMETUYECKNA KOPEHb HATypaslbHOW
CTeNneHwu;

CBOOOLHO OMepUpPoBaTb NOHATUEM: CTEMNEHb C PaLMOHa/IbHbIM MOKa3aTeNeM;

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

CBO6GOAHO OnepupoBatb MOHATUAMMW: CUHYC, KOCUHYC, TAHTMEHC, KOTaHreHc
4MC/IOBOMO apryMeHTa;

onepupoBaTth MOHATUAMU: apKCUHYC, apKKOCUHYC M apKTaHreHC YMCI0BOro
aprymeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOGOAHO OMNepuvpoBaThb MOHATUAMU: TOXAECTBO, YpaBHeHWE, HepaBeHCTBO,
PaBHOCW/bHbIE YPaBHEHUS Y YpaBHEHWUSA-CNELCTBUSA, PaBHOCWU/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((pMUMEHTAMKN, KOPHU MHOIOY/eHa, MPUMEHATD
[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 WU ero reoMeTpuyecKuidi CMbICH,
MCNOMb30BaTb CBOMCTBa ONpeAenuTens 2 x 2 A1 BbIYUCMEHUA €ro 3HaveHwus,
MPUMEHATb  ONpefenuTeNIn AN PelleHnss CUCTEMbl  JIMHEMHbIX YPaBHEHWIA,
MOZENMPOoBaTh peasibHble CUTyalUMn C NOMOLLbIO CUCTEMbI IMHENHBIX YPaBHEHUM,
nccnenoBatb MOCTPOEHHbIE MOAENN C MOMOLLBbI0 MaTpuy, M OnpegennTenei,
WHTEPNPETMPOBATL MOJTYYEHHbIN pe3ysbTar;

MCMonb30BaTb CBOWCTBA [EWCTBMWA C KOPHAMU [Ans  npeobpa3oBaHus
BbIPaXKEHWNA;

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

MCMo/b30BaTh CBOMCTBA norapugmos Aans npeobpaszoBaHus
NOrapuMUYECKNX BbIPAXKEHWIA;

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



MPUMEHSATb OCHOBHbIE TPUrOHOMETPUYECKME (hOpMY bl 418 MPeobpa3oBaHus
TPUIOHOMETPUYECKNX BbIPXKEHNI;

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

MOZENNPoBaTb peasibHble CUTyauum Ha $3blke anrebpbl, 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 (QYHKUMK, KOMMO3MUMA  (DYHKUWUWA, rpadimK  QYHKLUUK,
BbINOMHATbL 3/IEMEHTapHble NPeobpasoBaHNs rPaPUKOB YHKLNWIA;

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

CBOGOAHO oOMepuvpoBaTb MOHATUSAMWU: YETHbIE W HEYETHble (DYHKUUN,
neproanyeckmne YyHKUUM, NPOMEXYTKN MOHOTOHHOCTU (PYHKL MK, MaKCUMYyMbl Y
MUHUMYMbl  (OYHKUMKW, HanbONblUee M HauMeHbllee 3HayeHne QYHKUUMN Ha
MPOMEXYTKE;

CBO6GOJHO OMepupoBaTh MOHATUAMMW: CTENEHHas (PYHKUWSA C HaTypasibHbIM Y
Le/bIM MoKasaTesieM, rpak CTEMeHHON (YHKUMM C HaTypasibHbIM W LefbIM
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/IEMEHTapPHOE 1CCNeL0BaHNe U NMOCTPOEHUE UX TPatVIKOB;

CBOGOAHO OnepvpoBaTh MOHATUMAMM: MOKasaTe/lbHas U fiorapumMmyeckas
(hYHKUMM, UX CBOWCTBA W rpauKy, MCNOMb30BaTb UX rpanKn AN peLleHuns
YPaBHEHWI;

CBOGOAHO OMNepupoBaTb MOHATUAMU: TPUTOHOMETPUYECKAA OKPYXHOCTb,
oripefesieHne TPUroHOMeTPUYECKMX (DYHKLMIA YACIOBOIO aprymMeHTa;

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 OnepmpoBaTb MOHATUAMWU: apuUPMETUYECKAs N TFeoMeTpuyecKas
nporpeccus, 6eCKOHeYHO ybbiBatoLLas reoMeTpuyeckas nporpeccus, MHENHbIN 1
9KCMOHEHUMabHBIA POCT, (hopmya CNOXHbLIX NMPOLEHTOB, UMETb MPeACTaB/IEHME
0 KOHCTaHTe;

MCNONb30BaTh MPOrpeccun A1 PelleHns peasibHbIX 3afady MPUKIagHOro
XapakTepa;



cBOOOAHO OMepupoBaTh NOHATUAMU: MOC/EL0BaTE/IbHOCTb, CMNOCOObLI 3a4aHNS
nocnefoBaTe/lbHOCTel, MOHOTOHHbIE W OrpaHWYeHHble MOC/eA0BaTe/IbHOCTH,
MOHMUMATb OCHOBbl 3apOXKAEHWA MaTeMaTMyeCKOro aHaimsa Kak aHaimsa
OECKOHEYHO MasibIX;

CcBOOOAHO OrnepuvpoBaTb MOHATUAMWU: HeMpepbiBHble (YHKLMK, TOUKM
paspbiBa rpaguka gyHKUMN, aCUMNTOTbI rpaduka QyHKLNN;

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

cBOOOAHO oOnepupoBaTb MOHATUAMW: mMepBasd W BTOpas MNPOU3BOAHbIE
(hYHKUNMK, KacaTenbHas K rpaimky QyHKUnn;

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:

cBOOOAHO  oOrnepupoBaTb  MOHATUSAMMW:  MHOXKECTBO,  Ofepauum  Hag,
MHOXeCTBaMu;

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

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

K KkoHWy o06yyeHusi B 11 kiacce 0O6yYatOLLMIACA NONYYUT ChedyoLime
npeaMeTHble pesy/bTaTbl MO OTAE/bHbIM TemMaM paboyeil nporpaMMbl y4e6HOro
Kypca «Anrebpa 1 Hayana MaTeMaTU4ecKoro aHaimsax:

Yucia v BBIYMCICHUS:

CBOGOAHO oOnepupoBaTb MOHATUAMMW: HATypaibHOE W LEN0e  YKCNO,
MHOXeCTBa HaTypa/lbHbIX M LEeNbIX YMUCEN, UCMOMb30BaTb NPU3HAKW AefIMMOCTU
uenbix ynicen, HOA n HOK HaTypa/ibHbIX Yncen Ana pelleHus 3agad, NPpUMeHATb
anroputm EBknnaa;

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

CBOOGOAHO oOMnepupoBaTb MOHATUAMMU: KOMIMIEKCHOE YMUC/I0 M 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, MOKasaTe/lbHble W
NnorapumMmnYeckme  HepaBeHCTBa, HAaxXOAMTb WX  PeLIeHMss C  MOMOLLbHO
PaBHOCU/IbHBIX NEePeX0/0B;

OCYLLECTBNATb  OTOOP KOPHEN MpU  pPelleHnun  TPUrOHOMETPUYECKOTO
ypaBHeHWS;

CBO6OAHO oOMepuvpoBaTb MOHATMEM TPUTOHOMETPUYECKOE HEpPaBEHCTBO,
NPUMeHATbL  HeobXxoAuMble  (OPMY/bl AN PeleHWss  OCHOBHbIX — TUMOB
TPUrOHOMETPUYECKNX HEPABEHCTB;

CBO6GOAHO OMepupoBaTh MOHATUAMU: CUCTEMA U COBOKYMHOCTb YpPaBHEHUI U
HepaBeHCTB, PaBHOCW/bHbIE CUCTEMbI U CUCTEMbI-CNEACTBUS, HAXOAUTb PeLLeHUs
CUCTEMbI M COBOKYMHOCTEN pauMOHabHbIX, MPPaLMOHa/IbHbIX, MOKa3aTe/lbHbIX U
NnorapumMmnYecKnxX ypaBHeH U HePaBeHCTB;

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

NPUMEHATL rpauyeckne MeTodbl AN PeLleHnst YPaBHEHNA N HEPABEHCTB, a
TaKXXe 3afa4y ¢ napameTpamu;

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

DOyHKUNM U TPAPUKH:

CTPOUTb rpatiMkn  KOMMO3NLUMN  (DYHKLMIA C MOMOLLBIO 3/1eMEHTapHOro
nccnefoBaHns 1 CBOMCTB KOMMO3ULMK ABYX (YHKLWIA;

CTPOUTb  reoOMeTpuyeckne 06pasbl  ypaBHEHW W HEpaBeHCTB  Ha
KOOPAMHATHOM NIOCKOCTY;

CBOGOAHO OrepupoBatb  MOHATUAMMW:  rpaiMku  TPUTOHOMETPUYECKUX
hyHKUMNA;

NPUMEHATb  (DYHKUMW AN MOLENIMPOBAHUA W UCCMe[0BaHUS  peasibHbIX
MPOLLeCCoB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

MCNONb30BaTh NMPOV3BOAHYIO ANS UCCeA0BaHNA (DYHKLUMM HA MOHOTOHHOCTb
N AKCTPEMYMBI;

Haxo4WTb HanbOo/bLLEe N HAUMeHbLLIEe 3HaYeHUs PYHKLUUN HeNpepbIBHOW Ha
OTpe3skKe;

MCMOMb30BaTh MPOU3BOAHYIO A1 HaxXOXAEHWS Hauydyllero pelleHus B
NPUKNagHbIX, B TOM YUC/IE  COLMaNbHO-3KOHOMWYECKMX, 3ajadvax, [Ans
ornpefesnieHns CKOpPOCTW W YCKOPeHMsi npouecca, 3afaHHOro ¢opmynon wnm
rpauKom;



CBOGOAHO oOnepupoBaTb MOHATUAMMW: MepBoobpasHas, OnpeaenéHHbI
WHTerpas, HaxoAuTb MepBoobpasHble 3M1eMeHTapHbIX (YHKUMIA WU BbIMUCISATD
MHTerpan no gopmyne HetoToHa-J1eMbHNLE;

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

MMeTb MpefCcTaB/ieHne O MaTemaTU4yeCcKOM MOAENMPOBaHUN Ha npuMmepe
COCTaB/IeHNA AN depeHUNanbHbIX YPaBHEHWIA;

pewarb MpuKnagHble 3a4ayn, B TOM 4YKCe COLMaNbHO-3KOHOMMYECKOro U
(PM3MYECKOro xapakrepa, CpeAcTsaMm MaTeMaTUYeCKOro aHaIun3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMbl Bceero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcbl
MHOXeCTBO AeNCTBUTENbHBIX YMCEN.
1 MHorouneHbl. PaunoHaibHbIE YpaBHEHUA U 24 9 https://resh.edu.ru/
HepaBeHCTBa. CUCTEMbI INHENHBIX
YpaBHEHWIA
) ®yHKUMM 1 rpadmkn. CteneHHas (yHKLMSA C 12 1 https://resh.edu.ru/
Lie/IbIM MoKasaTenem
3 ApUDHMETUYECKNIN KOPEHb N-0i1 CTEMEHMW. 15 1 https://resh.edu.ru/
VppauroHa/ibHble YpaBHeHMS
4 Moka3zatesnibHas PyHKLMA. MNokas3aTe/bHble 10 1 https://resh.edu.ru/
ypaBHeHUA
5 Norapugmumnyeckas QyHKUMS. 18 1 https://resh.edu.ru/
Jlorapumunyeckue ypaBHeHus
6 TPUroOHOMETPUYECKIME BbIPXKEHNSA U 99 1 https://resh.edu.ru/
ypaBHeHUA
7 [MocneaoBaTenbHOCTY U MPOrPeccum 10 1 https://resh.edu.ru/
8 HenpepbiBHble hyHKLMK. Mpon3BoaHas 20 1 https://resh.edu.ru/
9 lMoBTOpeHue, 0600LLEHNE, CUCTeMaTM3ALMA 5 5 https://resh.edu.ru/
3HaHWI
OBLLEE KOJIMYECTBO YACOB MO NMPOrrPAMME 136 11 0




11 KVIACC

KoaunuecTBO 4acoB 3.]'IeKTp0HHLIe
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n MpPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 WccnepoBaHme YHKLMIA C MOMOLLIbIO 29 ) https://resh.edu.ru/
MPOV3BOLHOM
2 MepBoo6pasHas 1 MHTerpan 12 1 https://resh.edu.ru/
3 "paikn TPUrOHOMETPUYECKNX PYHKLNIA. 14 1 https://resh.edu.ru/
TPUrOHOMETPUYECKME HEPABEHCTBA
norapnMmMYecKne HepaBeHCTBa
5 KomnneKcHble uncna 10 1 https://resh.edu.ru/
6 HaTypasnbHble 1 Lienble uncna 10 1 https://resh.edu.ru/
CrCTEMbI PaLMOHa/IbHBIX, MPPaLYOHASTbHBIX
7 MOKa3aTebHbIX 1 NOrapuMUUecKnX 12 1 https://resh.edu.ru/
YpaBHEHWI
8 3afjaum ¢ napameTpamm 16 1 https://resh.edu.ru/
9 MoBTOpeHMe, 0606LLEHMEe, CUCTEMATM3ALMS 19 5 https://resh.edu.ru/
3HaHWIA
OBLWEE KOJTMYECTBO YACOB IO NMPOIrPAMME 132 11







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
aTta 1071 OBbIC
Nen/m | Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
Bceero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 [MoBTOPeHMe Kypca MaTeMaTukm 9 knacca 1 https://resh.edu.ru/
2 MoBTOpeHue Kypca MaTeMaTuKm 9 kiacca 1 https://resh.edu.ru/
3 BxofHasa KOHTpO/ibHasa paboTa. 1 1
1 NX CBOWCTBA
5 [lnarpammbl diinepa-BeHHa 1 https://resh.edu.ru/
6 MpuMeHeHVe TeOPETUKO-MHOXKECTBEHHOTO 1 https://resh.edu.ru/
annaparta 15 peLleHns 3agay
PaupmoHanbHble yncna. O6bIKHOBEHHbIE 1
7 [eCATUYHbBIE APO6U, MPOLIEHTBI, 1 https://resh.edu.ru/
BeCKOHeYHbIe Meproanyeckme apoobm
g MpumeHeHWe Apo6eid U NPOLEHTOB ANs 1 https://resh.edu.ru/
peLeHnst NpUKIagHbIX 3a4ad
9 [eiicTBMUTENbHbIE YKcna. PaUyoHanbHble U 1 https://resh.edu.ru/
MppauyoHasbHble Ymicna
10 ApupmMeTNYECKIE OnepaLum ¢ 1 https://resh.edu.ru/
[ENCTBUTENbHBIMMN YKCIaMU
1 Mogaynb AeACTBUTENBHOIO YKCa U ero 1 https://resh.edu.ru/

CBOICTBA




12

Mp6IMKEHHBIE BbIYMCNEHUS, NPaBuia
OKpYrneHuns, NpuKnAKa 1 oLeHKa
pesy/nbTaTa BbIYMCIEHW

https://resh.edu.

ru/

13

OCHOBHble MeTO/b! peLleHNs LenbIX 1
APO6HO-PaLMOHaSTbHBIX YPaBHEHWI 1
HepaBeHCTB

https://resh.edu.

ru/

14

OCHOBHble MeTO/bI peLleHNs LenbIX 1
APO6HO-PaLMOHaSTbHBIX YPaBHEHWI 1
HepaBeHCTB

https://resh.edu.

ru/

15

MHOrousieHbl OT O4HO NePeMeHHOIA.
[leneHvie MHOrousieHa Ha MHOTOU/IEH C
ocTaTKoM. Teopema besy

https://resh.edu.

ru/

16

MHOrouneHbl C Le/bIMU KO3MuLuneHTamm.
Teopema Bueta

https://resh.edu.

ru/

17

PeLLeHne CUCTEM NIMHENHBIX YPaBHEHWIA

https://resh.edu.

ru/

18

PeLLeHne CUCTEM NIMHENHBIX YpaBHEHWIA

https://resh.edu.

ru/

19

Matpuua cUcTeMbl IMHEAHLIX YPaBHEHWIA.
Onpepenutens MaTpuLpbl 2x2, ero
reoOMeTPUYECKMIA CMbICN U CBOWCTBA,;
BbIYMC/IEHNE Er0 3HAYeHNA

https://resh.edu.

ru/

20

Onpepenutens MaTpuLpbl 2x2, ero
reOMeTPUYECKNIA CMbIC/T U CBOWCTBA;
BbIYMC/IEHNE Er0 3HaYeHNs

https://resh.edu.

ru/

21

MprMeHeHWe onpeaennTens AN peLleHmns
CUCTEMbI IMHENHBIX YpaBHEHWI

https://resh.edu.

ru/

22

PeLueHve NpMKaaHbIX 3a4a4 ¢ NOMOLLbH
CUCTEMbI IMHENHBIX YPaBHEHWI

https://resh.edu.

ru/




23

PeLueHVe NpUKIagHbIX 3a4a4 C MOMOLLbHO
CUCTEMbI JIMHEAHbBIX YPaBHEHNI

https://resh.edu.ru/

24

KoHTposbHas paboTa: "PaumoHaibHble
ypaBHeHus 1 HepaBeHCTBa. CUCTEMbI
NIHEWHbIX ypaBHeHNIA"

25

@yHKUMA, cnocobbl 3a8aHnsA YHKLMN.
B3aumHo obpatHble pyHKUuK. KoMmnosnums

(hYHKUWMI

https://resh.edu.ru/

26

"padk OYHKLMN. DNEMEHTAPHbIE
npeobpa3oBaHus rpagikos (hyHKLMIA

https://resh.edu.ru/

27

O6nacTb onpefeneHns N MHOXKECTBO
3HAYeHWI hyHKUMKU. Hynu hyHKUMK.
IMpOMEXYTKM 3HaK NOCTOAHCTBA

https://resh.edu.ru/

28

YETHble N HEYETHbIE (DYHKLMM.
Meprogunyeckune GyHKUUA. TIpOMEXYTKM
MOHOTOHHOCTM (PYHKLMK

https://resh.edu.ru/

29

MaKCMyMbl 1 MUHUMYMbI (hYHKLUMW.
Han6onblliee N HauMeHbLLee 3HaYeHVe
(OYHKLMMU Ha NPOMEXYTKE

https://resh.edu.ru/

30

JInHeliHas, KBagpaTUyHas 1 Apo6HO-
NNHeHas QyHKUNK

https://resh.edu.ru/

31

SnemeHTapHoe nccneaoBaHne n
MOCTPOEHMNE TPaPUKOB 3TUX (DYHKLMI

https://resh.edu.ru/

32

SnemeHTapHoe nccneaoBaHne n
MOCTPOEHME TPaPUKOB 3TUX (DYHKLMI

https://resh.edu.ru/

33

CteneHsb C LenbIM NokasartesneM. brHom
HbloTOHa

https://resh.edu.ru/

34

CteneHb C LenbiM nokasarenem. buHom

https://resh.edu.ru/




HblOTOHA

CTeneHHas (yHKLWS C HaTypaslbHbIM 1

https://resh.edu.ru/

35 L
LieNbIM Mokasatenem. E€ cBolicTBa 1 rpagimk

36 KoHTponbHas paboTa: "CreneHHas
(hyHKLMA. EE cBoiCTBa U rpadmk”

37 ApUpMeTUYECKNIA KOPEHb HaTYpPa/lbHOM https://resh.edu.ru/
CTENeHW 1 ero CBOWCTBA

38 ApUpMeTUYECKNIA KOPEHb HaTYpPalbHOM https://resh.edu.ru/
CTENeHW 1 ero CBOWCTBa

39 Mpeo6pa3oBaHNs YMCNOBbIX BbIPAXKEHWIA, https://resh.edu.ru/
COAepXKaLLMX CTENEHN N KOPHW

40 Mpeo6pa3oBaHKs YNCIOBbIX BbIPKEHWA, https://resh.edu.ru/
COAEPXKaLLMX CTENEHN N KOPHW

a1 Mpeo6pa3oBaHMs YNCIOBbIX BbIPaXKEHWIA, https://resh.edu.ru/
COZEPXKaLLMX CTEMNEHN U KOPHW
VppayunoHanbHble ypaBHeHMs. OCHOBHbIe

42 METO/b! PeLLEHNS UPPaLMOHabHBIX https://resh.edu.ru/
YpaBHEHWIA
VppayunoHanbHble ypaBHeHMs. OCHOBHbIe

43 METO/b! PeLLEHNS UPPaLMOHabHBIX https://resh.edu.ru/
ypaBHeHWUM
VppayunoHanbHble ypaBHeHMs. OCHOBHbIe

44 METO/bl PeLLEHNS UPPALMOHANbHBIX https://resh.edu.ru/
ypaBHeHWUM

45 PaBHOCW/bHbIE MEPEXOAbl B peLLeHnN https://resh.edu.ru/
MppaumoHanbHbIX YpaBHEHWIA

46 PaBHOCW/bHbIE MEpexoAbl B peLleHn https://resh.edu.ru/

MpPaLOHa/bHBIX YPaBHEHMWIA




PaBHOCW/IbHbIE NEPEXO/b! B PELLIEHUN

https://resh.edu.ru/

41 MppaLyoHabHbIX YpaBHEHUI

48 PaBHOCW/bHbIE MEPexobl B E)ELIJEHI/II/I https://resh.edu.ru/
MppaLyOHasbHbIX YPaBHEHUI
CBolicTBa M rpadik KOpHSA N-0i CTENeHN

49 KaK (DYHKLMM 06paTHOM CTENeHU ¢ https://resh.edu.ru/
HaTypa/bHbIM MoKa3aTenem
CBolicTBa M rpadik KOPHSA N-0i CTENeHN

50 KaK (DYHKLMM 06paTHOM CTENeHU ¢ https://resh.edu.ru/
HaTypa/bHbIM NoKa3aTenem
KoHTponbHas paboTa: "CsoicTsa 1 rpadumk

o1 KOPH$ n-0l cTeneHu. VippaunoHa/ibHble
ypaBHeHusa"

59 C“TeneTb C pauMoHa/IbHbIM MoKa3aTtesieM 1 https://resh.edu.ru/
eé CBOICTBA

53 C“TeneTb C pauMoHa/IbHbIM MoKa3aTtesieM 1 https://resh.edu.ru/
eé CBOICTBA

54 C“Teneﬂb C pauMoHa/IbHbIM MoKa3aTtesieM 1 https://resh.edu.ru/
eé CBOICTBa

55 Moka3satenbHas (yHKLWS, eé CBOICTBa U https://resh.edu.ru/
rpacmk

56 Wcnonb3oBaHue rpaiilea (hyHKUMM 4N https://resh.edu.ru/
peLleHnst ypaBHeHUI

57 Wcnonb3oBaHue rpaiilea (hyHKUMM 4N https://resh.edu.ru/
peLleHns ypaBHeHUI
Moka3saTtenbHble ypaBHeHWS. OCHOBHbIE

58 MeTO/bl PeLLIEHNS NMOKa3aTe/bHbIX https://resh.edu.ru/

ypaBHeHUI




MokasaTenbHble ypaBHeHUA. OCHOBHbIe

https://resh.edu.ru/

59 METO/AbI PeLLEeHMs MOKa3aTe bHbIX
ypaBHEHNIA
MokasaTenbHble ypaBHeHUA. OCHOBHbIe

60 METO/bl PeLLIeHNs NOKa3aTenbHbIX https://resh.edu.ru/
ypaBHEHNIA

61 KoHTponbHas paboTa: "lNMoka3arenbHas
(hyHKuMSA. MoKa3aTe/bHble ypaBHeHUS"

62 Jlorapudm umcna. CBoiicTBa norapudgma https://resh.edu.ru/

63 Jloraputm uncna. CBoiicTea norapudgma https://resh.edu.ru/

64 Jloraputm uncna. CBoiicTaa norapudgma https://resh.edu.ru/

65 JlecATUUHbIE U HaTypaibHble OrapUdMbl https://resh.edu.ru/

66 JlecATUUHbIE U HaTypaibHble OrapUdMbl https://resh.edu.ru/

67 Mpeo6pa3oBaHe BbIpaXKeHNIA, COAepXKaLLmX https://resh.edu.ru/
norapumbl

68 Mpeo6pa3oBaHe BbIpaXXeHNIA, COAepXKaLLmX https://resh.edu.ru/
norapumbl

69 Mpeo6pa3oBaHe BbIPOKEHWUIA, COAepXKaLLnX https://resh.edu.ru/
norapumbl

20 Norapugmnyeckas QyHKUKS, eé CBOMCTBA U https://resh.edu.ru/
rpacmk

7 Norapugmnyeckas QyHKUKS, eé CBOMCTBA U https://resh.edu.ru/
rpadmk

72 Vcnonb3oBaHme rpadyka hyHKLN 4is https://resh.edu.ru/




peLleHns ypaBHeHWA

Vcnonb3oBaHve rpamka QyHKLMN ons

https://resh.edu.ru/

3 peLLeHns ypaBHeHWA
Jorapugmunyeckre ypasHeHUA. OCHOBHbIE

74 METO/bl PELLEHNS I0rapUiMUYECKNX https://resh.edu.ru/
ypaBHEHNIA
JNorapupmnyeckre ypasHeHUA. OCHOBHbIE

75 METO/bl PELLIEHNS I0rapUiMUYECKNX https://resh.edu.ru/
ypaBHEHNIA
Norapugmmnyeckune ypaBHeHNs. OCHOBHble

76 METO/b! PELLEHNS NI0rapuMUUECKNX https://resh.edu.ru/
YpaBHEHUI

77 PaBHOCW/IbHbIE MEPEXOAbI B PELLEHNN https://resh.edu.ru/
norapuMUYecKnX ypaBHeHUI

78 PaBHOCW/IbHbIE MEPEXOAbI B PELLIEHNN https://resh.edu.ru/
NnorapupMUYeCcKnX ypaBHeHWA

79 KoHTposibHas paboTa: "Jlorapummyeckas
(hyHKUMSA. JTorapuimMmyeckme ypaBHeHUS"

80 CHHYC, KOCMHYC, TaHTE€HC U KOTaHTeHC https://resh.edu.ru/
4MCOBOro aprymeHTa

81 CUHyC, KOCMHYC, TaHIeHC N KOTaHTeHC https://resh.edu.ru/
4MCMOBOro aprymeHTa

82 APKCUHYC, apKKOCUHYC N apKTaHTeHC https://resh.edu.ru/
4MC/OBOro aprymeHTa

83 APKCUHYC, apKKOCUHYC N apKTaHTeHC https://resh.edu.ru/
4MC/OBOro aprymeHTa

84 TpUroHOMeTpMYECKass OKPY>KHOCTb, https://resh.edu.ru/

onpeaeneHne TpPUroHOMETPUYECKNX




(hYHKUMIA YMCNIOBOro aprymeHTa

85

TpPUroHOMEeTpUYECKast OKPY>KHOCTb,
onpegeneHne TPUroHOMETPUYECKMX
(hYHKUMIA YMCNOBOrO aprymeHTa

https://resh.edu.ru/

86

OCHOBHbIe TPUTOHOMETPUYECKME (hOPMY/IbI

https://resh.edu.ru/

87

OCHOBHbIE TPUTOHOMETPUYECKIME (OPMY/IbI

https://resh.edu.ru/

88

OCHOBHbIE TPUTOHOMETPUYECKME (OPMY/IbI

https://resh.edu.ru/

89

OCHOBHbIE TPUTOHOMETPUYECKME (OPMY/IbI

https://resh.edu.ru/

90

MpeobpaszoBaHmne TPUrOHOMETPUYECKUX
BbIPaXXeHWi

https://resh.edu.ru/

91

Mpeo6pa3oBaHne TPUFOHOMETPUYECKNX
BbIpaXXEHWI

https://resh.edu.ru/

92

Mpeo6pa3oBaHne TPUFOHOMETPUYECKNX
BbIpaXXeHWI

https://resh.edu.ru/

93

Mpeobpa3oBaHne TPUFOHOMETPUYECKNX
BbIpaXXeHWI

https://resh.edu.ru/

94

PeLLeHne TPUroHOMETPUYECKMX YPaBHEHWI

https://resh.edu.ru/

95

PeLLeHne TPUroHOMETPUYECKMX YPaBHEHWI

https://resh.edu.ru/

96

PeLLeHne TPUroHOMETPUYECKMX YPaBHEHWI

https://resh.edu.ru/

97

PeLLeHne TPUrOHOMETPUYECKMX YPaBHEHWIA

https://resh.edu.ru/

98

PeLLeHne TPUrOHOMETPUYECKMX YPaBHEHWI

https://resh.edu.ru/




https://resh.edu.ru/

99 PeLLeHVe TPUrOHOMETPUYECKUX YPaBHEHWI

100 PeLLieH e TPUrOHOMETPUYECKNX YPaBHEHNIA https://resh.edu.ru/
KoHTposibHas paboTa:

101 "TPUrOHOMETPUYECKME BbIPXKEHNA U
TPUTOHOMETPUYECKME YpaBHEHMNA"
MocnefoBaTtenbHOCTH, CNOCO6bLI 3a4aHNs

102 nocnefoBatenbHoCTel. MeTog hitps://resh.edu.ru/
MaTeMaTMYeCcKon MHAYKLNN
MOHOTOHHbIE 1 OFPaHNYEHHbIE

103 nocnefosarenbHoCTY. cTopus aHanmsa https://resh.edu.ru/
GECKOHEYHO MasIbIX

104 AputhMeTYecKas Nporpeccus https://resh.edu.ru/

105 [eoMeTprYecKas nMporpeccus https://resh.edu.ru/

106 BeckoHe4YHo ybbiBatoLLas reoMeTpuyecKas https://resh.edu.ru/
nporpeccus

107 CyMma 6eCKOHEUHO YObIBatOLLEN https://resh.edu.ru/
reoMeTpUYeCKoiA Nporpeccum

108 JINHEHbIN 1 3KCNOHEHUNabHbIA POCT. https://resh.edu.ru/
Yucno e. dopmyna CNoXHbIX NPOLEHTOB

109 JINHEHbIN 1 3KCNOHEHUNabHbIA POCT. https://resh.edu.ru/
Yucno e. dopmyna CNoXHbIX NPOLEHTOB

110 Vcnonb3oBaHve Nporpeccumn ans peLleHns https://resh.edu.ru/
peasibHbIX 3aa4 NPUKNaAHOMO XapakTepa
KoHTponbHas paboTa:

111 P P

"lMocnepgoBaTenibHOCTM U Nporpeccun”




https://resh.edu.ru/

112 HenpepbiBHbIE PYHKLUM 1 UX CBOCTBA

113 Touka paspbiBa. ACUMNTOTbI rpadnKoB https://resh.edu.ru/
(hyHKUMIA

114 CsoiicTBa (PYHKLMIA HENPEPbIBHbIX Ha https://resh.edu.ru/
oTpeske

115 CsoiicTBa (PyHKLMIA HENPEPbIBHbIX Ha https://resh.edu.ru/
oTpeske

116 MeToz, NHTEPBAIOB NS PeLLeHus https://resh.edu.ru/
HepaBeHCTB

117 MeTo[, NHTEPBA/IOB AN PeLleHuns https://resh.edu.ru/
HepaBeHCTB

118 MeTo/, UHTEPBA/IOB NS PeLLeHus https://resh.edu.ru/
HepaBeHCTB

119 IMpyMeHeHMe CBOCTB HEMPEPbIBHbIX https://resh.edu.ru/
(hYHKUMIA ANa pelleHmnst 3a4ay

120 IMpyMeHeHMe CBOCTB HEMPEPbIBHbIX https://resh.edu.ru/
(hYHKUMIA ana pelleHmns 3a4ay

121 MepBas 1 BTOpas NPov3BOAHbIE PYHKLN https://resh.edu.ru/

122 OnpefeneHve, reoMeTpUYecKnii CMbICn https://resh.edu.ru/
NMPOV3BOAHON

123 OnpepfeneHvie, PU3NYECKNIA CMbIC/ https://resh.edu.ru/
NMPOV3BOAHON

124 YpaBHeHMe KacaTe/lbHOM K rpaqmky https://resh.edu.ru/
(hyHKL MM

125 YpaBHeHMe KacaTeNlbHOM K rpafnky https://resh.edu.ru/

QYHKLUMN




https://resh.edu.ru/

126 Mpon3BOLHbIE 3/1EMEHTAPHbIX PYHKLNI 1

127 MPON3BOAHbIE 3NIEMEHTAPHBIX (YHKLII 1 https://resh.edu.ru/

128 Mpon3BofHas CyMMbl, NPOV3BEAEHMS, 1 https://resh.edu.ru/
4aCTHOI0 M KOMMO3ULMM PYHKLNIA

129 lMpoun3BofHas CyMMbl, NPOV3BEAEHMS, 1 https://resh.edu.ru/
4aCTHOI0 M KOMMO3ULMM PYHKLNIA

130 lMpoun3BofHas CyMMbl, NPOV3BEAEHMS, 1 https://resh.edu.ru/
4aCTHOI0 M KOMMO3ULMM PYHKLNIA

131 KoHTponbHas paborta: "lMponssogHasn™ 1 1

132 HOBTOPeHI/Ie, 0606LLeHNe, cucTeMaTn3aLmS 1 https://resh.edu.ru/
3HaHun: "YpaBHeHnA"

133 ﬂOBTOPeHI/Ie, 00606LLeHME, cMcTEMaTM3aLNA 1 https://resh.edu.ru/
3HaHUK: "PyHKUNN"

134 Torosas KOHTpo/ibHas paboTa

135 Torosas KOHTpo/ibHas paboTa

136 ﬂOBTOPEHME, 0606LLeHME, cucTemMaTm3auns 1 https://resh.edu.ru/
3HaHWIA

OBLLEE KOJIMYECTBO YACOB INO 136 10

NMPOrPAMME




11 KVIACC

KoaunuecTBo 4acoB 3JIeKTp0HHLIe
Ne i/ Tema ypoka Koutpoabubie | IIpakTuyeckue Aara wHppoBLIe
Bcero u3y4eHusi | 00pazoBaTeJbHbIe
padoTsbI padoThI pecypest
1 MoBTopeHne MaTepuana 10 Knacca 1 https://resh.edu.ru/
2 MoBTopeHne MaTepuana 10 Knacca 1 https://resh.edu.ru/
3 BxogHas KOHTpO/ibHasa paboTa. 1 1
MprMeHeHWe NPOV3BOAHOW K
4 nccnefoBaHnio (yHKLWIA Ha MOHOTOHHOCTb 1 https://resh.edu.ru/
W 3KCTPEMYMb!
MprMeHeHe NPOU3BOAHO K
5 nccnefoBaHNIo yHKLMIA Ha MOHOTOHHOCTb 1 https://resh.edu.ru/
1 3KCTPEMYMb!
MprUMeHeHVe NPOU3BOAHOIA K
6 nccnefoBaHNIo hyHKLMI Ha MOHOTOHHOCTb 1 https://resh.edu.ru/
1 3KCTPEMYMb!
MprMeHeHe NPOU3BOAHOIA K
7 nccnefoBaHNIo hyHKLMI Ha MOHOTOHHOCTb 1 https://resh.edu.ru/
1 3KCTPEMYMbI
MprYMeHeHe NPOU3BOAHOIA K
8 nccnefoBaHMIO hyHKLMI Ha MOHOTOHHOCTb 1 https://resh.edu.ru/
1 3KCTPEMYMb!
HaxoxeHne HanbobLLIEro U
9 HaVMeHbLLEr0 3Ha4eHUs HempepbIBHOVA 1 https://resh.edu.ru/

(YHKLMM Ha OTpe3ke




10

HaxoxxgeHne HanbosbLiero u
HaMMEeHbLLIEro 3Ha4YeHUS HeNpepbIBHOM
(hYHKUMW Ha OTpesKe

https://resh.edu.ru/

11

HaxoxxaeHne HanbosnbLIero u
HaMMEHbLLIEro 3Ha4YeHUS HeNpPepbIBHOM
(hYHKUMW Ha OTpesKe

https://resh.edu.ru/

12

HaxoxxaeHne HanbosbLIero u
HaMMEHbLLIEro 3HaYeHNS HENPEPbIBHON
(hYHKUMW Ha OTpesKe

https://resh.edu.ru/

13

HaxoxxaeHne HanbosbLIero u
HaMMEHbLLIEr0 3Ha4YeHUS HEMPEPbIBHOM
(hYHKUMW Ha OTpesKe

https://resh.edu.ru/

14

HaxoxxaeHne HanbosbLIero u
HaUMEHbLLIEro 3HaYeHNS HEMPEPbIBHOM
(hYHKLMWN Ha OTpe3ke

https://resh.edu.ru/

15

MprMeHeHne NPOV3BOAHOM AN
HAXOXAEHUS HanyULLIEro PeLleHuns B
NPUKNaAHbIX 3a4a4ax

https://resh.edu.ru/

16

MprMeHeHWe NPOV3BOAHOM AN
HAXOXAEHUS HanyULLIEro PeLleHuns B
NPUKNaAHbIX 3a4a4ax

https://resh.edu.ru/

17

MprMeHeHWe NPOW3BOAHOW ANs
onpeaeneHns CKOpoCTU 1 YCKOPEHs
npovecca, 3a4aHHOro PopMynon nnu
rparKom

https://resh.edu.ru/

18

MprMeHeHWe NPOV3BOAHOM AN
OnpefieNneHns CKOPOCTY 1 YCKOPEHUs!
npoLiecca, 3aaHHOro hopMynoii unm

https://resh.edu.ru/




rpaguKom

https://resh.edu.ru/

19 Komnosnumsa yHKLnii

20 KoMNOSULs hyHKUMiA https://resh.edu.ru/

21 FEOMETpI/ILIECIfVIe 06pasbl ypaBHeHWI Ha https://resh.edu.ru/
KOOPAMHATHOW NIOCKOCTU

29 KoHTponbHas paborTa: "VccnegosaHve
(hYHKUMIA C MOMOLLbHO MPON3BOAHOI"

93 MepBoo6pasHas, 0CHOBHOE CBOWCTBO https://resh.edu.ru/
MepBoo6pasHbIX

o4 MepB0O0O6Pa3HbIE 3N1EMEHTAPHbIX DYHKLMWIA. https://resh.edu.ru/
MpaBrna HaxoXaeHNs NepBoo6pPasHbIX

o5 MepBO0OPa3HbIe 31EMEHTAPHbLIX PYHKLMNA. https://resh.edu.ru/
lMpaBrna HaxoXaeHWs NepBoobpasHbIX

26 WHTerpan. FeomMeTpuyeckmnin cMbicn https://resh.edu.ru/
NHTerpana

27 BbluncrieHve onpeaenéHHOro nHTerpana no https://resh.edu.ru/
thopmyne HboToHa-f1elibHMLa

08 BbluncrieHve onpeaenéHHOro nHTerpana no https://resh.edu.ru/
thopmyne HbtoToHa-/1elibHMLa

29 MpryMeHeHWe NHTerpana Ans HaxoXaeHus https://resh.edu.ru/
nnowagen NIoCcKnx uryp

30 MpyMeHeHWe NHTerpana Ans HaxoXaeHus https://resh.edu.ru/
06bEMOB reOMeTPUYECKNX TeSl

31 ﬂpmmepblvpemeHMVl AndhepeHUmanbHbIX https://resh.edu.ru/
ypaBHEeHWIA

32 Mpumepbl peweHnii anddepeHunanbHbIX https://resh.edu.ru/




ypaBHEHNIA

33

MatemaTnyeckoe MoLennpoBaHue
peasibHbIX MPOL,ECCOB C NMOMOLLbIO
AnddepeHumanbHbIX YpaBHEHNI

https://resh.edu.ru/

34

KoHTposibHas paboTa: "lMepBoobpasHas u
nHTerpan"

35

TpUroHomMeTpuyeckme PyHKLUN, NX
CBOICTBA M rpafurKm

https://resh.edu.ru/

36

TpUroHomeTpuyeckue PyHKLUN, NX
CBOICTBA M rpafurKm

https://resh.edu.ru/

37

TpUroHomMeTpuyeckme PyHKLUN, NX
CBOICTBA M rpafurKm

https://resh.edu.ru/

38

TpuroHomeTpuyeckme QyHKLUK, UX
CBOICTBA U rpadnku

https://resh.edu.ru/

39

TpuroHomeTpuyeckne QyHKLUK, UX
CBOICTBA U rpadnku

https://resh.edu.ru/

40

OT60p KOPHEW TPUFOHOMETPUYECKMX
YPaBHEHWIA C MOMOLLbHO
TPUTOHOMETPUYECKOI OKPYXKHOCTM

https://resh.edu.ru/

41

OT60p KOPHEW TPUFOHOMETPUYECKMX
YPaBHEHWIA C MOMOLLbHO
TPUTOHOMETPUYECKOI OKPYXKHOCTM

https://resh.edu.ru/

42

OT60p KOPHEW TPUFOHOMETPUYECKMX
YPaBHEHWIA C MOMOLLbHO
TPUTOHOMETPUYECKOI OKPYXKHOCTM

https://resh.edu.ru/

43

OT60p KOPHEW TPUFOHOMETPUYECKMX
YPaBHEHWIA C MOMOLLbHO
TPUrOHOMETPUYECKOI OKPYXKHOCTM

https://resh.edu.ru/




PeLleHne TPUTOHOMETPUYECKNX

https://resh.edu.ru/

44
HepaBeHCTB

45 PeLLeHVe TPUTrOHOMETPUYECKNX https://resh.edu.ru/
HepaBeHCTB

46 PeLleHne TPUroHOMETPUYECKUX https://resh.edu.ru/
HepaBeHCTB

47 PeLLeHVe TPUrOHOMETPUYECKNX https://resh.edu.ru/
HepaBeHCTB
KoHTponbHas paborta: "IMpagmku

48 TPUFOHOMETPUYECKUX (DYHKLWIA.
TpUroHoMeTpUYeCKMEe HepaBeHCTBA"

49 OCHOBHble METOAbI peLLeHuns https://resh.edu.ru/
noKasare/ibHbIX HEpaBeHCTB

50 OCHOBHbIE METOAbI peLLeHuns https://resh.edu.ru/
nokKasare/ibHbIX HepaBeHCTB

51 OCHOBHble MeTOAbI peLLeHuns https://resh.edu.ru/
nokKasare/ibHbIX HepaBeHCTB

59 OCHOBHble MeTOAbI peLleHus https://resh.edu.ru/
nokKasare/ibHbIX HepaBeHCTB

53 OCHOBHble MeTOAbI peLLeHus https://resh.edu.ru/
NnorapnpMUYecKnX HepaBeHCTB

54 OCHOBHble MeTOAbI peLLeHus https://resh.edu.ru/
norapnpMUYecKnx HepaBeHCTB

55 OCHOBHble METOAbI peLLeHus https://resh.edu.ru/
norapupMUYecKnX HepaBeHCTB

56 OCHOBHble METOAbI peLLeHus https://resh.edu.ru/
NOrapuiMNYeCKMX HepPaBEHCTB

57 OCHOBHbIe METO/AbI peLLeHus https://resh.edu.ru/




MppPaLMOHaNIbHBIX HEPAaBEHCTB

OCHOBHbIe METObI PELLEHUA

https://resh.edu.ru/

58 NPPaLMOHa/IbHBIX HEPaBEHCTB

- OCHOBHbIe MeTO/bl PeLLeHNS https://resh.edu.ru/
NPPaLMOHa/IbHBIX HEPaBEHCTB

50 OCHOBHbIe METO/bl PeLLeHNS https://resh.edu.ru/
NPPaLMOHa/IbHBIX HEPABEHCTB

61 [pathnueckne MeTopl petLeHis https://resh.edu.ru/
NPpPaLMOHa/bHBIX YPaBHEHNIA

6 [pathuueckne MeToapl petLeHis https://resh.edu.ru/
NPpPaLMOHa/bHBIX YPaBHEHNIA

63 [pathnueckre MeTopl peLUenvs https://resh.edu.ru/
MOKa3aTe/bHbIX YPaBHeHNI

6 [padhmueckme MeToAbl PeLLEHNS https://resh.edu.ru/
MOKa3aTe/NbHbIX HEPaBEHCTB

- [pathmueckme MeTobl PeLLEHNS https://resh.edu.ru/
NIOrapUMMUYECKIX YPaBHEH W]

66 [padhmueckme MeToabl PeLLeHNS https://resh.edu.ru/
NOrapUMUYECKIX HEPABEHCTB

67 [padhmueckme MeToabl PeLLeHNS https://resh.edu.ru/
NOrapUMUYECKIX HEPaBEHCTB
[pathrueckme MeTobl PeLLEHNS

68 MoKasaTebHbIX 1 OrapUMUUecKmx https://resh.edu.ru/
ypaBHeHUI
[pathrueckme MeTo/bl PeLLeHNS

69 MoKasaTe/bHbIX 1 NOrapupMUYecKnx https://resh.edu.ru/
ypaBHeHUI

70 ["padmyeckme MeTopbl peLleHmns https://resh.edu.ru/




MoKasaTe/lbHbIX U NOrapuMUYECKNX
HepaBeHCTB

["pachyeckme MeTobl peLeHns

71 MOKa3aTe/bHbIX 1 I0rapu{MUYecKnX https://resh.edu.ru/
HepaBeHCTB
KoHTposibHas paboTa: "MppaylmoHaibHble,

72 rnokasaresibHble 1 TorapuMUYecKmne
HepaBeHCTBa"
KomnnekcHble uncna. Anrebpanyeckas u

73 TPUrOHOMETPUYECKas (POPMbI 3arncK https://resh.edu.ru/
KOMIMEKCHOro ymncna
KomnnekcHble uncna. Anrebpanyeckas n

74 TPUrOHOMETPUYECKAS (DOPMbI 3arncK https://resh.edu.ru/
KOMIMNEeKCHOro yncna

75 ApudmeTryeckme onepawum ¢ https://resh.edu.ru/
KOMMNEeKCHbIMW Ycnamu

76 ApUpMeTNYECKIE OnepaLm ¢ https://resh.edu.ru/
KOMMNEeKCHbIMW Ycnamu

77 |/|306pa)KeHl/leuKOMl'lﬂeKCHbIX yumcen Ha https://resh.edu.ru/
KOOPANHATHOW N/I0CKOCTH

78 |/|306pa)KeHI/leUKOMI'IIIEKCHbIX yumcen Ha https://resh.edu.ru/
KOOPAMHATHOW N/I0CKOCTH

79 ®opmyna Myaspa. KopHu n-oi1 cTeneHu n3 https://resh.edu.ru/
KOMIM/EeKCHOro yuncna

80 dopmyna Myaspa. KopHu n-oi1 cTeneHu n3 https://resh.edu.ru/
KOMIMEeKCHOro yucna

81 IMpumeHeHWe KOMMIEKCHbIX Yncen ans https://resh.edu.ru/

peweHns (1)I/I3I/Il-IeCKI/IX N TeoOMeTPUYeCKnXx




3adau

KoHTponbHas paboTa: "KoMnnekcHble

82 R
yucna

83 HaTypasbHble U Lienble yncna https://resh.edu.ru/

84 HatypasnbHbie 1 Lenble yncna https://resh.edu.ru/

85 [NprMeHeHWe NPU3HaKOB AENMMOCTN LieNbIX https://resh.edu.ru/
yucen

36 IMprMeHeHWe NPU3HaKOB AefIMMOCTH LieNbIX https://resh.edu.ru/
yucen

g7 IMprMeHeHne NPU3HaKOB AeIMMOCTH LIeNbIX https://resh.edu.ru/
yucen: HOA n HOK

88 lMpumeHeHWe NPU3HaAKOB AeNMMOCTHU LieNbIX https://resh.edu.ru/
yncen: HOAQ n HOK

89 lMpumeHeHWe NPU3HAKOB AeNMMOCTHU LieNbIX https://resh.edu.ru/
yucen: oCTaTKuM Mo Moyt

90 [MpumeHeHWe NPU3HAKOB AeNNMOCTHU LieNbIX https://resh.edu.ru/
yuncen: oCTaTku no MoAaysto
[MpumeHeHWe NPU3HAKOB AeNNMOCTHU LieNbIX

91 yucen: anroputM EBknga ana peleHns https://resh.edu.ru/
3af,a4 B LefbIX ymcnax

92 KoHTposibHas paboTa: "Teopus LenbiX
yucen"
Cuctema 1 COBOKYMHOCTb YPaBHEHWA.

93 PaBHOCW/bHbIE CUCTEMbI U CUCTEMDI- https://resh.edu.ru/
CneacTeus

94 CucTema 1 COBOKYNHOCTb YPaBHEHWA. https://resh.edu.ru/




PaBHOCW/bHbIE CUCTEMbI U CUCTEMbI-
CNeacTBumA

95

OCHOBHble MeTO/bl PeLLeHNst CUCTEM U
COBOKYMNHOCTEN pauyoHa/ibHbIX YpaBHEHUI

https://resh.edu.

ru/

96

OCHOBHble MeTO/bl PeLLeHNst CUCTEM U
COBOKYNHOCTEN MppauyoHaibHbIX
YpaBHEHWIA

https://resh.edu.

ru/

97

OCHOBHbIe METO/ibl PELLEHNS CUCTEM U
COBOKYMHOCTEM NMoKa3aTe/bHbIX YPaBHEHWI

https://resh.edu.

ru/

98

OCHOBHbIE METO/Ibl PELLEHNS CUCTEM U
COBOKYMHOCTEM NMoKa3aTe/bHbIX YPaBHEHWI

https://resh.edu.

ru/

99

OCHOBHbIE METOAbI PELUEHNS CUCTEM U
COBOKYMHOCTEN NOrapuMmyecKmx
YpaBHEHWIA

https://resh.edu.

ru/

100

OCHOBHbIE METOAbI PELUEHNS CUCTEM U
COBOKYMHOCTEM SIorapniMmyecKmx
YpaBHEHWIA

https://resh.edu.

ru/

101

MprMeHeHNe CUCTEM K PELLIEHNIO
MaTeMaTnyecknx 3aay v 3afad us
pa3NNYHbIX 06/1acTel HayKu U peanbHOlA
XKU3HU, MHTEPMPETaLMs NOMYYEHHbIX
pe3ynbTaToB

https://resh.edu.

ru/

102

MprMeHeHMe CUCTEM K peLeHNIo
maTeMaTuU4ecKux 3aday v 3agad us
pa3NYHbIX 06/1aCTeN HayKn 1 peanbHOM
XXWU3HW, NUHTEpMpeTaLmMa NoyYeHHbIX
pe3ynbTaToB

https://resh.edu.

ru/

103

lNprMeHeHne HepaBeHCTB K peLleHNnto

https://resh.edu.

ru/




maTemaTuU4ecKmnx 3afad v 3agad u3
pasIMyHbIX 06/1aCTeR HAYKN U peasibHOM
YXW3HW, MHTepnpeTaums noyyYeHHbIX
pe3y/bTaToB

KoHTposibHas paboTa: "Cuctemsl
paunoHasibHbIX, MPPaLMoHabHbIX

104
MOKa3aTesIbHbIX W IOrapuMmUUecKnX
ypaBHeHMiA"

105 PaLnoHabHble YpaBHEHNA ¢ napameTpamm https://resh.edu.ru/

106 PauynoHa/ibHble HEpPaBEHCTBA C https://resh.edu.ru/
napameTpamu

107 PaunoHabHbIe CUCTEMbI C MapamMmeTpamm https://resh.edu.ru/

108 VppaumnoHaibHble ypaBHeHWs, HepaBeHCTBa https://resh.edu.ru/
C napameTpamu

109 VippaunoHaibHblE CUCTEMBI C MapameTpamn https://resh.edu.ru/

110 MokasaTefibHble ypaBHeHWs, HepaBeHCTBa C https://resh.edu.ru/
napameTpamu

111 NokasaTe/nibHble CUCTEMbI C NapaMeTpamu https://resh.edu.ru/

112 Jlorapudmuyeckme ypaBHeHus, https://resh.edu.ru/
HepaBeHCTBa C NapamMeTpamu

113 JlorapumMmnyeckme cucTemMbl ¢ https://resh.edu.ru/
napameTpamu

114 TpuroHomeTpuyeckne ypaBHeHUs C https://resh.edu.ru/
napameTpamu

115 TpuUroHoMeTpuyecKme HepaBeHCTBa C https://resh.edu.ru/




napameTpamu

116

TpUroHOMETPUYECKME CUCTEMBI C
napameTpamm

https://resh.edu.ru/

117

[NocTpoeHune n nccnefoBaHne
maTeMaTU4ecKnX MoAesnein peasibHbIX
CUTYaLMIA C MOMOLLLbIO YPaBHEHUI C
napameTpamu

https://resh.edu.ru/

118

lNocTpoeHune n uccnefosaHue
MaTemMaTU4ecKnx Mogenen peanbHbIX
CUTYaLMIA C MOMOLLbKO CUCTEM YPaBHEHWIA C
napameTpamm

https://resh.edu.ru/

119

NocTpoeHue n nccnefosaHue
MaTemMaTUYecKnx Mogenen peanbHbIX
CUTYaLMIA C MOMOLLbIO CUCTEM YPaBHEHWIA C
napameTpamu

https://resh.edu.ru/

120

KoHTposibHas paboTa: "3agaun ¢
napametpamn’

121

lMoBTOpeHue, 0600LLEHNE, CUCTeMaTH3ALMA
3HaHWIA: "YpaBHeHUA"

https://resh.edu.ru/

122

lMoBTOpeHue, 06006LLEHNE, CUCTeMATH3ALMA
3HaHWiA: "YpaBHeHNa"

https://resh.edu.ru/

123

lMoBTOpeHue, 0600LLEHNE, CUCTeMaTM3ALMA
3HaHWi1: "HepaBeHcTBa"

https://resh.edu.ru/

124

lMoBTOpeHue, 0600LLEHNE, CUCTeMaTM3ALMA
3HaHWi1: "HepaBeHcTBa"

https://resh.edu.ru/

125

lMoBTOpeHue, 0600LLEHNE, CUCTeMaTM3aLMA
3HaHWi1: "T1pon3BogHas U eé NpUMeHeHne"

https://resh.edu.ru/

126

MoBTOpeHNe, 0606LLIEHNE, CUCTEMATU3ALS

https://resh.edu.ru/




3HaHwi1: "Tpou3BoaHas 1 eé npuMeHeHve"

lMoBTOpeHue, 0600LLIEHNE, CcUCTeMaTM3ALMA

https://resh.edu.ru/

127 o 1
3HaHuW: "VIHTerpan n ero npumeHeHue"

128 HOBTOPEHI/IE, 0606LLeHNe, cucTemaTn3aLms 1 https://resh.edu.ru/
3HaHUU: "PyHKUUN"

129 HOBTOPBHI/IB, 0606LLeHNe, cucTemaTn3aLms 1 https://resh.edu.ru/
3HaHUW: "PyHKUUN"

130 Torosas KOHTponbHas paboTta 1 1

131 Torosas KOHTpo/ibHas paboTa

132 nOBTOPeHI/Ie, 0606LLeHNe, cucTeMaTn3aLmS 1 https://resh.edu.ru/
3HaHW

OBLUEE KOTMYECTBO YACOB MO 132 10

NMPOIrPAMME







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

MatemaTuka: anrebpa 1 Hayasia MaTeMaTU4eCKOro aHan3a, reomeTpus.
Anrebpa 1 Hayana MaTeMaTUYeCKoro aHanm3a. 10 Knacc: 6a3oBblil U
Yrny6neHHbIn ypoBHU: yuebHu / [C.M. Hukonbckuii, M.K. MoTanos, H.H.
PewweTHnkos, A.B. LLIeBknH] — M.: lMpoceeLyeHmne, 2022 T.

MatemaTuka: anrebpa 1 Hayasia MaTeMaTU4eCKOro aHaan3a, reomeTpus.
Anrebpa 1 Hayana MaTeMaTUYeCKOro aHanm3a. 11 Knacc: 6a30Bblil U
Yrny6neHHbIn ypoBHU: yuebHu / [C.M. Hukonbckuii, M.K. MoTanos, H.H.
PewweTHnkos, A.B. LLIeBknH] — M.: IMpoceeLyeHmne, 2022 T.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

https://ege.sdamgia.ru/
https://resh.edu.ru/
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