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MNOACHUTEJIBHAS 3AIINCKA

VYueOHbIl Kypc «AnreOpa W Haydaja MaTEMaTHYECKOTO aHaIW3a» SBISICTCS OJHHUM W3
HanOoJsiee 3HAUYMMBIX B IPOrpaMMe CpeaHEero oOmero oOpa3oBaHMs, IMOCKOJIBKY, C OJHOM
CTOPOHBI, OH oOOecrne4ynBaeT WHCTPYMEHTAIbHYIO 0a3y [UIsi HM3yueHHUs BCEX EeCTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYTroil CTOPOHBI, (GOPMUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
00ydJaronxcsi Ha YpPOBHE, HEOOXOAMMOM JUIsi OCBOCHHS WH(OpPMATHUKH, OOIIECCTBO3HAHMSI,
UCTOPUH, CIIOBECHOCTH UM JPYrHX JUCHHUIUIMH. B pamkax maHHOTO yd4eOHOro Kypca
oOydaromuecsi OBJQJI€BAlOT yHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKu, KOTopas
dbopMyIHpyeT CBOM JOCTHIKEHUS B MATEeMaTHIeCcKOi popme.

VY4eOHblii Kypc anreOpsl U Hadall MaTeMaTHMYECKOTO aHalli3a 3aKJa/JbIBaCT OCHOBY JUIS
YCHEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKH, XUMHUH, OWOJOTHH, TMOHUMAHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh HMX IS
JanpHEenIero oOpa3oBaHMsT W B IIOBCEIHEBHOM JKM3HH. B TO e Bpems OBIaJIeHUE
a0CTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aldreOpbl 1 MaTeMaTHYeCKOTo aHaan3a
pa3BUBaeT yMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTb, JOKa3bIBaTh
YTBEPKACHHS C MOMOIIBI0 HHIYKIIUU ¥ PACCYKAAaTh NEAYKTHBHO, UCIIOIB30BaTh 0000IIECHIE U
KOHKpETH3aluio, a0CTparupoBaHUE M aHAJIOTHIO, (OPMUPYET KpPEaTMBHOE M KPUTHUYECKOE
MBIIIUICHHUE.

B xome m3ydenus ywyeOHOro Kypca «AnreOpa M Hayala MaTeMaTUYECKOTO aHAJIHM3a»
oOydaromyecss MOJMy4aloT HOBBIM OMBIT PEIICHUS MPHUKIAIHBIX 33a4, CaMOCTOSTEIHHOTO
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJIENe pealbHbIX CUTYyalluid, WHTEPIPETAlUUd MOJyYEeHHBIX
pEUIeHUl, 3HAKOMSTCS C MPUMEPAMU MAaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJEC, HAYKE H
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHU U UX aBTOPaMH.

Y4eOHbI Kypc o007amaeT 3HAYUTENbHBIM BOCHUTATENBHBIM ITOTEHIIMATIOM, KOTOPBI
peanu3yercs Kak uepe3 Y4YeOHBIM MaTepHall, CIIOCOOCTBYIONIMN (HOPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak M 4Yepe3 cHeuuuky ydeOHOH  JAeATeNnbHOCTH, TpeOyrome
NPOJODKUTEIbHOM  KOHIEHTPAallMM BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTYYCHHBIN pe3ysIbTar.

B ocHoBe meroauku oOydeHus anredpe W HayajgaM MaTEeMaTHUECKOTO aHajan3a JICHKHT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yYeHUS.

B ctpykType yuebHoro kypca «Airedpa u Hayana MaTeMaTHYECKOTO aHAM3a» BbIIEICHBI
CIIEYIOIINE COJEpKATEIbHO-MEeTOANYecKre JTHHUM: «Uucna u BeUUCICHHS», «DYHKIUH U
rpaduxu», «YpaBHeHUs U HepaBeHCTBay», «Havana MaremaTuueckoro anamusa», «MHOXecTBa U
JoruKa». Bce OCHOBHBIE COAEPKATETHLHO-METOJWYECKUE JIMHUM HM3Y4YalOTCS Ha TPOTSKCHHUH
JIBYX JIeT oOydeHHUs Ha ypOBHE CpeJHero obiiero oOpa3oBaHUS, €CTECTBEHHO IOIOJHSS IPYr
JIpyra W TOCTEIICHHO HACHINIASCh HOBBIMH TeMaMu W pazaenamu. JlaHHBIH y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBeAMHSET B cede colepiKaHhe HECKOJIbKUX
MaTEeMAaTHYECKUX JUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYeCKUI aHalu3,
TEeOopusi MHOXKECTB, MareMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE Oojiee IMUPOKUM MATEMATHUECKHM ariapaToM, y HHUX MOCIEI0BaTEIHHO
dbopMupyeTcss U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYECKyl0 MOJENb peanbHON
CUTyallld, MPUMEHSATh 3HAHUS, TMOJYYCHHBIC NpPU W3YYCHHH y4eOHOro Kypca, I pelIeHUs
CaMOCTOSITENIbHO C(HOPMYIHMPOBAaHHOW MaTeMaTUYeCKOM 3aJaud, a 3aTeM HHTEPIpPETUPOBATH
CBOU OTBET.

CopepxarenpHo-MeTOnMYEeCKass  JUHUS — «Yucna W BBIUMCICHHS  3aBepliaeT
(dbopMUpOBaHHE HABBIKOB HCIOJIH30BAHUS JIEHCTBUTEIBLHBIX YHCEN, KOTOpPOe OBLIO HAYaTo Ha
YpPOBHE OCHOBHOTO 0011ero obpazoBanus. Ha ypoBHe cpemHero obmiero oopa3oBaHuUs 0co0oe
BHUMaHUE yaelnseTcs (GOpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOIINX B
ce0sl UCIONIb30BaHNE PA3UYHBIX (POPM 3alMCU YHUCIA, YMEHUE JeNaTh NPUKHUAKY, BBIIOIHATH



npuOIKEHHBIE BRIYMCIICHUS, OLIEHUBATh YHCIIOBbIE BBIPAKEHNUS, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaIOLIMMCS MHOKECTBA HATYPaJbHBIX, LENbIX, PAllHOHAIBHBIX H
JIEHCTBUTENIbHBIX YUCEN JOTOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YMCeNl. B kaxaoM u3 3Tux
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €My CIIeU(pUUECKUE 3a]]aul U OTepalu: JeJieHHe
HAIeJIO, OINEpPUpPOBaHHE OCTaTKaMH Ha MHOXKECTBE IIeJIbIX 4HCeN, ocoOble CBOMCTBa
palMOHATBHBIX U MPPALMOHAIBHBIX YMCEN, apu(METHUYECKHUE ONEpaIiH, a TAaKKe H3BIICUCHHUE
KOpHS  HAaTypaJbHOW  CTENIEHM HAa  MHOXECTBE KOMIUIEKCHBIX uucen.  bmaronmaps
IIOCJIEI0BATEIbHOMY  PAacIIMpPEHMIO Kpyra HCHOJb3YEMBIX YHCEl M 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHUS JJIsl PEIlIeHUs pa3IMuHbIX 3a/1a4 (OpMUpPYETCS IPeICTaBICHNE
0 €IMHCTBE MaTEMATHUKH KaK HAyKH U €€ POJM B IOCTPOEHUHU MOJIENIEN PEAIbHOTO MHUPA, IIHPOKO
HCIIONTB3YIOTCS 0000IIIeHNEe U KOHKPETHU3aITHsI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pPEAIM3YeTCs Ha MPOTSHKEHUU BCEro OOydeHUs Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJIBKY B KaxIoMm paszeine I[Iporpammbl
IPEIYyCMOTPEHO peIIeHNEe COOTBETCTBYIOUIMX 3a1ad. B pesynbpTare oOyuarommecs OBIIAJEBAIOT
pPa3IMYHBIMU ~ METOJAMHU  pEUICHUS PpPalHOHAIBHBIX, HPPAUUOHAIBHBIX, IOKa3aTEJIbHBIX,
JOTapu(pMHUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXe 3a/ad,
coxepxamux napamerpsl. [lomyueHHblE yMEHMS IIMPOKO HCHOJIB3YKOTCS HMPH HMCCIEIOBAaHUU
(GYHKIMI ¢ TOMOIIBIO TPOM3BOIHON, IPU PEIICHUN MPUKJIAAHBIX 33]a4 U 33J]a4 Ha HaXOXKIACHUE
HauOOJBIINX U HAUMEHbIIUX 3HaueHUl QyHkuuu. JlanHas copepxkarenbHas JIMHUS BKIIOYAET B
ce0s1 Takke (GOpPMHUpPOBAHME YMEHUH BBIIOJIHATH PAcUEThl MO (opMysnaM, NpeoOpa3OBaHUS
palMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKECHUH,
colepKalx creneHu u Jyorapudmel. brarogaps u3ydeHuro anredbpanyeckoro marepuana
INPOUCXOIUT JalibHElIllee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOIO  MBIIUICHUS
oOyuaromuxcs, GOpMHUPYIOTCS HABBIKU JETYKTUBHBIX PacCyXKICHHUH, paboOThl ¢ CUMBOJIbHBIMU
dbopMamu, TpeaCcTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PAaBEHCTB M HEPAaBEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIC HHCTPYMEHTHI ISl peIleHHs TPAaKTUYECKUX U €CTeCTBEHHO-
Hay4HbIX 3314, HaJISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKHU.

CopnepxatenpHo-MeToanyeckast TUHUS «DYHKIMU U TpapUKH» TECHO MEepeIuieTaeTcs ¢
OpYTMMH  JMHUSIMM ~ y4e0HOro  Kypca, IIOCKOJIbKY B  KakOM-TO  CMbIcie  3a1aér
MOCJIEA0BATEIbHOCTh  M3y4YEHUs  Marepuana. V3yueHwe  CTENEHHOM, I0Ka3aTeNbHOM,
jgorapupMUUecKoil U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U TpadUKOB, UCIOIb30BAHHE
GYHKUMA JUIs pelieHus 3a7ad U3 JPYyTruX Y4YeOHBIX TPEAMETOB M PEIbHOM JKU3HU TECHO
CBA3aHO KaK C MaTEMaTUYECKUM AHAJIM30M, TaK M C PEIICHUEM ypaBHEHUU U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMaHUE yAensercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (opMyIaMu
3aBHCHUMOCTH MEX]y Pa3IUYHbIMU BEIMYMHAMH, HCCIEA0BATh MOJYyYCHHbIE (YHKIUH, CTPOUTH
ux rpaduku. MaTepuan 3TOH coAepXkKaTelbHON JIMHUU HaleJeH Ha pa3BUTHE YMEHHH H
HABBIKOB, MO3BOJIAIOIIMX BBIpaXKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMHU B Pa3IUYHONU (opme:
AHATUTUYECKOW, Tpadudeckoid u crnoBecHOW. Ero wusydeHune cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHICHHMIO W KOHKPETHU3AlHH,
WCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxxarenbHas nuHuA «Hadama maTeMaTnyeckoro aHaau3a» MO3BOJSET CYLIECTBEHHO
pacIIUpUTh KPYT KaK MaTEeMAaTUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX 00ydYarolumcs,
TaK KaK y HUX MOSBISETCS BOZMOKHOCTh CTPOUTH IPaUKHU CIOKHBIX (PYHKIMN, ONPEaeNsITh UX
HauOOJIbIIMEe U HAUMEHBIINE 3HAUCHUS, BRIYUCISTH IUIOMAIN GUTYp U 0ObEMBI TEl, HAXOAUTh
CKOPOCTHM M YCKOpeHMs IpoueccoB. J[laHHas coxaepxaTenbHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJEIEH peajbHbIX CHUTyaluid, I03BOJIET
HaxOJIUTh HaWjIydlllee PELICHWE B MNPUKIATHBIX, B TOM YHUCJIE COLHUAIBHO-DKOHOMHYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO aHaliM3a CIIOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO M KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSIBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCcKyccTBe. O0ydaromuecs



Y3HAIOT O BBIJAIOLIUXCS pe3yIbTaTax, MOJIYYEHHBIX B X0JI€ Pa3BUTHUSI MaTEMAaTUKU KaK HayKd, U
00 MX aBTOpax.

CopepxarenpHo-MeTONUYECKass JHUHUS «MHOXecTBa U JIOTMKAa» BKIIOYaeT B cels
BJIEMEHTbl TEOPUM MHOXKECTB M MAaTEeMAaTHYECKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKU W Mpeajaraior Haubosee
YHHUBEPCAJIbHBIN SI3bIK, OOBEIUHSIONMNA BCE pa3feibl MaTeMAaTUKU U e€ MPHUIOKCHHH, OHH
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX MPUIIOKEHU B euHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTb OOy4YalolIeMycCsi TOHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKH U HCIOJb30BaTh €ro IS BbIpaXXEHUS CBOUX MbIciel. Jpyrum
BO)XHBIM MPU3HAKOM MaTEMAaTUKHU KaK HAyKW CIeAyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTb
00OCHOBaHMI M CJIeIOBaHHE OMNpeAeNEHHBIM TpaBUiaM IOCTPOCHMS JOKa3aTeNbCTB.
3HaKOMCTBO C 3JIEMEHTaMHM MAaTeMaTHYeCKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBILUIEHHUS] 00YYaIoUIXCs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIICHHS.

B yuebHom kypce «Ausrebpa W Hayanma MaTeMaTHMYECKOTO aHAIM3a» MIPUCYTCTBYIOT
OCHOBBl ~ MaTEMaTUYECKOI'O  MOJAEIHPOBAHMSA, KOTOpBIE  IPH3BAaHBl  CIIOCOOCTBOBATH
(GbOpMUPOBAHNIO HABBIKOB IOCTPOCHHUS MOJIENE pealbHbIX CUTYyallli, HCCIEeNOBaHUS 3ITHX
MoJeNell ¢ IOMOIIBIO ammapara anreOpbl W MaTeMaTHYeCKOTo aHaiu3a, WHTEepHpeTaluu
MOJIyYEHHBIX pe3ylbTaToB. Takue 3afaHusl BIUIETEHbI B KaXKIbIH W3 PAa3/IeiOB MPOrpaMMBbL,
MIOCKOJIBKY BECh MarepHai y4eOHOro Kypca IIHPOKO HCIIOJIB3YEeTCs Ul PELICHHs MPHKIATHBIX
3agad. [lpm pemieHuH peadbHBIX MPAKTUUECKUX 3a4ad  oOydaromuecs pa3BUBAIOT
HaOJI0AaTeIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BAThH
aHaJoruto, 0000IaTh M KOHKPETH3WPOBaATh MpobieMy. JlesTenbHOCTh 1O (HOPMUPOBAHHIO
HaBBIKOB pPEIICHUs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3YUYEHUs BCEX TeM Y4eOHOro
Kypca «Anredpa v Hayajia MaTeMaTHYECKOTr0 aHaJIU3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 4daca B
HEJIETTIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BIYMCICHUSA

Pannonanbueie yncna. OOBIKHOBEHHBIC M JECSITHYHBIC APOOU, TPOIEHTHI, OECKOHEUHBIE
nepuoanueckue 1podu. Ilpumenenue qpodeit 1 MpoIEeHTOB IS pelleHus MPUKIaIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIECH 3HAHUHN U PEaIbHOMN KU3HU.

JetictButenbHple uncia. PamuoHanbHBIE W HUppallMOHAIBHBIE 4Yncia. ApudmeTHdyeckue
onepaluuy C JEUCTBUTEIbHBIMU 4YHMCIAMU. MOIyib IEUCTBUTEIBHOTO YKCIIA U €TI0 CBOMCTBA.
[TpuOmkE€HHbIE BBIYMCICHUS, TMpaBWiIa OKPYTJCHHs, NPUKHIKA M OLEHKa pe3yibTara
BBIUMCIICHUM.

Crenens ¢ menbiM nokasareneM. bunom Herotona. Mcronb3oBanue moaxoasiie GopmMbl
3alUCH ACUCTBUTEIBHBIX YHCEI JUIsl PEeIIEHUs MPAKTUUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYypaJbHOM CTETICHU M €T0 CBOMCTRBA.

CreneHp ¢ palOHAJIBHBIM TOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MIOKa3aTeNEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATYypAIbHBIE JTOTapH(pMBbI.

CuHycC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHIE€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBIC TMPEOOpa3OBaHUs. YPaBHEHHE, KOPCHb YPaBHCHHSI.
PaBHOCHIIBHBIE ypaBHEHHS U YpaBHEHM-CIIEACTBUs. HepaBeHCTBO, pelleHe HEPaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHHS LEIBIX U APOOHO-PAIIOHATBHBIX YPABHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOM IEpEeMEHHOW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodpdunuentamu. Teopema Buera.

[TpeoOpa3zoBaHys YHCIOBBIX BBIPAXKEHUM, COJIEPKALINX CTEICHH U KOPHH.

Uppanmonanbusie  ypaBHeHUs. OCHOBHBIE METOJbl  PEHICHUS  UPPALHUOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHEeHUs.. OCHOBHBIE METO/Ibl PEIICHUSI TOKA3aTEIbHbBIX YPABHEHUH.

[IpeoOpa3zoBanue BEIpaKEHUH, COIEPKAIIMNX JOTaPUPMBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METONbI PEIICHUS JIOTapu(YMUUECKUX
YpaBHEHUU.

OcHoBHble TpHuroHOMeTpuueckue Qopmynsl. [IpeoOpa3oBaHHe TPUTOHOMETPUIECKUX
BbIpaXXEHUM. Perenrne TpuroHoMeTpuYeCcKux ypaBHEHHUIM.

Pemienne cucrem JIMHEHHBIX ypaBHEHHH. MarTpuiua CHCTEMbl JUHEHHBIX YPaBHEHHM.
Onpenenurenb MaTpUllbl 2X2, €ro reOMETPUYECKHIl CMBICI W CBOMCTBA, BBIYMCICHUE €r0
3HAUYCHUS], IPUMEHEHUE ONPECTUTENS ISl PEIICHHs] CUCTEMbI IMHEUHBIX ypaBHEeHUM. Pemienue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMbI JIMHEHMHBIX YpaBHeHUM. McciaenoBanue mocTpOeHHOM
MOJIEJIU C TIOMOILIbIO MATPHI] U ONIPEACIIUTENECH.

ITocTpoeHne mMaTeMaTHYECKUX MOJENEH peaJbHOW CUTyalluu C MOMOIIBI0 YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHU M HEPABEHCTB K PEIICHUI0 MaTeMAaTHUYECKHX 3ajad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PEATbHON KU3HH.

DOyHKUUM U rpapuku

OyHKIus, crmocodbl 3amanus (yHKnuH. B3ammHo oOpatHbie (QyHKimu. Kommosurus
¢ynkuuit. I'paduk pyHkmuu. SneMeHTapHbIe TpeodpazoBaHus rpaduKoB QPyHKIUI.

OO6nacth onpeeneHnss 1 MHOXKeCTBO 3HaueHui pyHkiuu. Hynu dyakmun. [IpomexyTku
3HaKonocTostHCTBA. YETHble M HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkmmu. [TpomexyTku
MOHOTOHHOCTH (PyHKIMU. MakcuMyMbl 1 MUHUMYMbI pyHkuuu. Hanbonbliee 1 HauMeHbIIee
3HaueHUs (YHKIIUU HA IPOMEKYTKE.



Jluneiinas, kBagpaTU4Has U APOOHO-TMHEWHAs GyHKIUHA. DJIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHHE UX TPAPHUKOB.

CreneHHas QyHKIMA C HaTypaJlbHBIM M IeibIM TokasareneM. E€ cBoiicTBa m rpaduk.
CpoiicTBa 1 rpaduk KOpHS Nn-Oi CTENeHU Kak (PyHKIUH OOpaTHOM CTENEHU C HATypalbHBIM
MIOKa3aTeJIEM.

[Toka3zaTtenbHast U norapupmuueckas GpyHKIUN, X CBOMCTBA U rpaduku. Mcnoap3oBanue
rpa¢uKkoB PYHKIUH JJIsI pEIICHUS] ypaBHCHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUYECKUX  (YHKIIMH
YHUCJIOBOr'O APryMEHTA.

@OyHKIMOHATIbHbBIE 3aBUCHMOCTH B PEAIbHBIX Ipolieccax U siBieHusX. ['papuku peanbHbIX
3aBUCUMOCTEM.

Havana mareMaTH4ecKOro aHaJIu3a

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs ITOCIEA0BaTEIHOCTEH. MeTon MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE M OTIpaHUYEHHBIE IOCIEAOBATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYeCKOIo aHalln3a KaK aHalln3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckass W reoMeTpuueckas — mporpeccud. beckoHeuyHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YyOBIBAIOIIECH T€OMETPUUECKOUW MPOTPECCHUH.
JIMHENHBIN M SKCHOHEHUHMAIbHBIM pocT. Yucno e. @Popmysia CIHOXKHBIX IPOLIEHTOB.
Hcrionb30BaHKEe MPOTPECCUN ISl PEHIEHUS PEAVIBHBIX 3aJa4 IPUKIIATHOIO XapaKTepa.

HenpepoiBHble ¢(yHKIMM u HX cBoicTBa. ToukM paspbiBa. ACHMITOTHI TpaduKOB
¢dbynkumii. ColicTBa (DYHKIHMI HEMPEPBIBHBIX Ha OTpe3ke. METoll MHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMTPEPBHIBHBIX (DYHKLUHN IS peIIeHHs 3a/1a4.

[TepBas u BTOopas npousBoaHbie GyHKIHH. OnpeneneHre, rTeOMeTPUISCKUN U (GU3UIECKUI
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduky GpyHKIUU.

[TpousBoaHbie sneMeHTapHbIX GyHKUMN. [Ipon3BoaHAas CyMMBbl, MPOU3BEAEHUS, YACTHOTO
¥ KOMITO3UIIMU (QYHKIHH.

MHoxecTBa H JIOTHKA

MHoecTBO, onepaly HajJ MHOXECTBAaMHM U UX CBoicTBa. J[narpammbl Oiinepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara JJis OMNHCAHMS PEATbHBIX IPOLECCOB U
SIBIICHUM, TIPY PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHbIX IPEAMETOB.

Onpenenenue, TeopeMa,  CBONCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIIBHBIE YPaBHEHUS.

11 KUIIACC

Yuciia 1 BLIYHCICHUA

Hatypanbnuble n nensle yucia. [IpuMeHeHue NPU3HAKOB AEIUMOCTH IENBIX YHCEN,
HanbOobImi o0mmid nenutens (nanee — HOJl) u Haumenbinee obmee kpatHoe (manee — HOK),
OCTaTKOB IT0 MOAYJIIO, alropuT™Ma EBKIIMIA i1 peleHus 3a1a4 B LEJIbIX YUCIIax.

KommuiekcHple uymcna. AnreOpanyeckass M TPUTOHOMETpHYECKass (OpPMBI  3amlHCH
KOMILIEKCHOTO 4Kcia. Apu(pMeTHYeckue ornepanuy ¢ KOMIUIEKCHBIMU 4uciaMu. M3o0paxkenue
KOMIUIEKCHBIX YHMCEl HAa KOOpAMHATHOU miockoctu. @opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOro uucia. IIpuMeHeHMe KOMIUIEKCHBIX YHCeNl Ul pelleHus (QU3NUecKux Hu
FeOMETPUYECKUX 3a/a4.

YpaBHeHUsI 1 HEPABEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-
CIeNCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEWH TPUTOHOMETPUYECKHX YpPAaBHEHHH C TMOMOIIbIO TPUTOHOMETPUYECKOMH
OKPYXHOCTH. PelreHne TpuroHoMeTpu4eCKux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MOKA3aTENBbHBIX U JTOTapu(PpMUIECKIX HEPABEHCTB.

OcCHOBHBIE METOBI PEIICHUS UPPALIUOHAIILHBIX HEPABEHCTB.



OcHOBHBIE =~ METOAbl  pElIEHUST CUCTEM U  COBOKYNHOCTEH  pallMOHaJbHBIX,
UPPAIMOHATILHBIX, TOKA3aTEIBHBIX U JIOTAPH(PMUIESCKUX YPaBHECHUH.

YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMEeTPAMHU.

[IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEILIECHUI0O MAaTEMaTHYECKUX 3alad U
3aJa4 M3 pazNUYHBIX oO0JiacTell HayKW M pealbHOW >KU3HU, WHTEpHpeTalus MOJy4eHHBIX
pe3yJIbTaToB.

DOyHKIUM U rpadpuku

I'padux xommozunmu ¢yHkumid. ['eomerpuueckne oOpa3bl ypaBHEHHMI M HEPABEHCTB Ha
KOOPAWHATHOM IJIOCKOCTH.

Tpuronomerpudeckue GyHKINU, X CBOHCTBA U TPaUKH.

['paduueckne MeTonapl pEIICHHWS YpaBHEHWW W HEpaBeHCTB. [ 'paduyeckue MeTOIbI
pelIeHns 3a1a4 ¢ apaMeTpamu.

Hcnonb3oBanne rpadukoB (QYHKIUNA IS MCCIEIOBAHUS TPOIECCOB W 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 JPYTUX yUYEOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Hauyana maTeMaTH4yecKoro aHajimusa

[IpumeHeHre NpoU3BOAHON K UCCIEI0BAaHUIO (DYHKIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxoxneHnre HanboIbIIero 1 HaMMEHbILIEro 3HaYeHHU I HellpepbIBHOW (DYHKIIUK Ha OTpE3Ke.

[IpumeHeHre NpPOM3BOAHOM Ul HAXOKIEHUS HAWIYYILEro pEIIeHUs B NPUKIATHBIX
3ajavax, JJIs ONpEAeNCHUS CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJaHHOro (GopMysiol uiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBo0oOpa3HbIX. [lepBooOpaszHbIe AIeMEHTapHBIX
¢ynkuuii. [IpaBuia Hax0XKAEHUS TIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuii cMbICil MHTErpasia. Berauciaenre onpenenéHHoro NHTerpaia
no ¢popmyne Herorona-Jleitouuna.

[IpumeneHne wuHTerpaja s HAXOXKACHUS IUIOMAAeH IIOCKUX ¢Guryp u o0bEMOB
TE€OMETPUUYECKUX TEII.

[Tpumeps! pemienuii nuddepeHImanbHbIX YpaBHEHUH. MaTteMaTrnieckoe MOIeTupPOBaHUE
peanbHBIX MPOLECCOB C MOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM VYPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIMTAHUSA:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYyYaloIerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIeCTBA, MPEACTABIEHHE O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOpPHBI, OMPOCHI U APYTOE), YMEHHUE B3aWMOJAECHCTBOBATH C COIMAIbHBIMH HWHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU 1 HA3HAUCHUEM;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOALIEMY POCCHUICKOI MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSM POCCUMCKHX
MaTeMaTUKOB M POCCUKMCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ATUX JOCTHUKEHUN B
JIpYTrUX HayKaX, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUS, THUECKOTO MOBEACHMUS, CBI3aHHOTO C MPAKTUUYECKUM ITPUMEHEHUEM
JOCTHKEHUI HAyKU U AESITeNbHOCTbIO YUYEHOrO, OCO3HAHME JMYHOTO BKJIa/Ja B IMOCTPOCHHE
YCTOWYMBOTO OyIyIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPaCcCYKIACHUH, BOCIPHUUMYHBOCTH K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI IIPUMEHSATh MaTEMATHUECKHUE 3HAHKS B MHTEPECax 37J0POBOTO
u Oe3omacHoro oOpa3a >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, COATAHCHPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, pEryisipHas (pu3ndeckas akTUBHOCTD ),
buznyecKoe COBEPILICHCTBOBAHHE MPHU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH TPYAOIIO0US, HHTEPEC K pa3IuyHbIM chepam
po(ecCHOHANTLHOM JeSTeNLHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEGHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMYy OOpa3oBaHUIO H
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEILIEHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIMPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, IMOHUMAHUE BIHSHUS COIHAIBHO-
SKOHOMMYECKUX TPOILIECCOB HAa COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpellbl, OCO3HAHUE
I00ANTFHOTO  XapakTepa  JKOJOTHYECKHX  Mpo0ieM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUU JUIs pelIeHHs 3aJad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCIEACTBUN SISl OKPYXKAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAYKU W OOIIECTBEHHOW MPAaKTHKH, MOHUMaHHE MaTeMaTHYeCKON HayKu Kak cgepbl
YEJIOBEUECKOU NESITeIbHOCTH, 3TANoB €€ Pa3BUTHUS U 3HAYMMOCTHU JUIS PA3BUTHS IIUBUIIU3ALINH,
OBJIaJICHHUE SI3bIKOM MaTeMaTHKH U MaTeMaTUYeCKOM KyJIbTypOil Kak CpeICTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYIIECTBIISITh MIPOECKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U
B IpymIie.



METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3zoBrbIe JJornueckue aeiicTBHA:

BBIABIISITh M XapaKTEPU30BAaTh CYIIECCTBEHHBIC IMPH3HAKKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHMH MEXAy MOHATUAMHU, (OpPMyJIUpOBaTH ONpEAETICHUS MOHATHH,
yCTAaHABJIMBATh CYUIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMM, OCHOBAaHMUA Ui OOOOLICHHUS H
CPaBHEHHs, KPUTEPUH ITPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OPMYJIMPOBATH U MpPEeoOpa3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE WU
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBIABIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M NPOTUBOpEYns B (hakTax,
NAHHBIX, HaOMIONEHUSX W YTBEPKICHUAX, TMpeiaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

JIeJIaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOUEHU I, YMO3AKIIOUEHUI 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO JOKA3aTElNbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUHN (IpsMBbIE U
OT IPOTUBHOIO), BBICTpPAaUBaThb AapryMEHTAIMIO, MPUBOAUTH HIPUMEPHl U KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBOABI;

BBIOMpATh CMOCO0 pemeHus: y4yeOHOW 3agaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pemieHus, BbIOMpaTh HauOojee MOAXOMAIMH C YYETOM CAMOCTOSITENIbHO BBIIEIEHHBIX
KpUTEPUEB).

Ba3zoBrbIe ucciaenoBareLCcKue NeliCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT TMO3HAHUS, (JOPMYIUPOBATH
BOINPOCH], (PUKCUPYIOLIME NPOTHBOpEYHE, NpOOJIeMy, YCTaHABIMBATH HCKOMOE M JAHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

IIPOBOJAMTH  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIEAOBAHHE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHMS, IMPOLECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXy 00BEKTaMH, SIBICHUSIMH, IPOLIECCAMH;

CaMOCTOSITENIEHO (hOPMYyITUpPOBATH 000OIICHNS U BBIBOJIBI 110 pE3yJbTaTaM MPOBEIEHHOTO
HaOJIIOICHNUS, UCCIIE0BAHMS, OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3YJIbTATOB, BEIBOAOB U
000011IEeHHI;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

PatGora ¢ undopmanmeii:

BBIABIIATH JEPUIMTH HHPOPMALIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC U IS
pelIeHNs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATbh,
CHUCTEMAaTH3UpPOBaTh M HMHTEPIPETUPOBATh HMH(DOPMALMIO pPA3JIMYHBIX BUIOB U (GopM
IIPEJICTaBICHMUS],

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MPEACTaBIATE €€ B  pas3auuHbIX  (opMax,
WITIOCTPUPOBATh IpaUuecKy;

OLIEHMBATh HAJEKHOCTh MH(OpPMALMM IO CaMOCTOSTENbHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMmyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo0menue:

BOCIIPHHUMATh U (DOPMYyITUpPOBATH CYXJEHUS B COOTBETCTBHM C YCJIOBUSMHU U LEISIMHU
o01IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHCHbMEHHBIX
TCKCTaX, JdaBaTb IIOACHCHHUA IIO XOI[y pemeHmI 3aJda4u, KOMMGHTI/IpOBaTB HOHy‘-IGHHBIﬁ
pe3yJbTar;



B X0JI¢ OOCYXXKJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIA€MOH TEMBI, MPOOJIEMBI,
pemaeMOI‘/'I 3aa4yM, BBICKA3bIBATb UJCH, HALCJICHHBLIC HAa MOHNCK PCHICHUA, COIMMOCTABJIATH CBOU
CYXJICHUS C CY)KACHUSMHU JPYTUX YYaCTHUKOB JHMAJOra, OOHApYKMBATh Pa3jIMYMe M CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe HOpMyIIUPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHUS 3aJaud, JKCIEPUMEHTa, WCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHHS € Y4Y&TOM 3a4ad  Ipe3eHTAlud MU
0COOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranmn3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHS 3ajaud, BbIOMpaTh CIOCOO pPElIeHUs ¢ Y4ETOM
UMEIOIIUXCS PEeCYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPO.Ib, IMOLMOHAIBHBII HHTEIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKcuu Kak OCO3HAHUS COBEPIIAEMbIX JACHCTBUIA
U MBICIUTENBHBIX TIPOIECCOB, HUX PE3yJIbTaTOB, BIANETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yJibTaTa pelleHrs MaTeMaTUueCcKoH 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TMPHU PEUICHUH 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHUSAM, OOBSICHATH MPUYUHBI
JTOCTHIKEHHUS. WJIM HEIAOCTH)KCHHSI PE3YJbTaTOB JEATEIbHOCTH, HAXOAWTh OIIHMOKY, [1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJBHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYyLIECTBA KOMaHAHON U MHIMBUIYaJbHOU pabOTHI MpH
pemieHnH y4eOHBIX 3a7ad, NPUHAMATh IEIb COBMECTHOW JESTENbHOCTH, IUIAHHPOBATH
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCA, OOCYXKIATh
MPOIIECC U PE3YNIbTAT PAdOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPyNIOBBIX (popmax paboThl (0O0CykIeHUsl, OOMEH MHEHHUH, «MO3TOBBIC
ITYPMBD)» W HHBIE), BBITIONHSATH CBOI YacTb pabOThl U KOOPIWHUPOBATH CBOM JCUCTBUS C
JPYTMMH 4I€HaMHd KOMAaHIbl, OLIEHHWBAaTh KAayecTBO CBOEro BKJajga B OOMIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenus B 10 kiaacce oOyyaromuicsi MOJYYUT CIEOYIONUIUE MpPEIMETHBIC
pe3yJabTaThl O OTAEIbHBIM TeMaM paboueil mporpamMMbl yueOHOro Kypca «Amnredpa u Havasna
MaTEMaTHYECKOT0 aHaAJIN3a»:

Yucia U BLIYMCICHUA:

CBOOOJHO OIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TePUOIMUECKast
NpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOKECTBA PAlMOHAIBHBIX U JAECHCTBUTEIbHBIX
4KCell, MOYJIb IEUCTBUTEIBHOTO YUCIIA;

IPUMEHSATH IPOOU U MPOLIEHTHI I peIeHHs] IPUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciiei
3HAHUU U PEAIbHOU KU3HH,

NPUMEHATh NPUOIMKEHHBIE BBIUUCIEHMS, MpaBWIa OKPYIJICHUs, NMPUKHUIKY U OLIEHKY
pe3ysbTara BEIUMCIICHNH;

CBOOOJHO ONEpUPOBATh IOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
HOIXOAAITYI0 (OpMY 3amUCH ACUCTBUTEIBHBIX YHCEN IS pPEIICHHUs MPAaKTHYECKUX 3ahad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJIHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllUOHAIIBHBIM I10KA3aTeIIEM;



CBOOOZHO OMNEpUPOBATH MOHATUSAMU: Jorapudm Yucia, JOECATHUYHbIE M HaTypaJibHbIE
J0TapuQMBbI;

CBOOOJHO OMEpPUPOBATH MOHATHSMHU: CHUHYC, KOCHMHYC, TaHT€HC, KOTaHTE€HC YHMCIIOBOIO
apryMeHTa;

ONepUpPOBATH MOHITUSIMU: APKCUHYC, APKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUs M HEpaBEeHCTBA:

CBOOOZHO  ONEpUpPOBaTH  MOHATHUSMHU:  TOXKIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCWIIbHBIC ypaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

OPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS pPalMOHAIBHBIX M JIPOOHO-PALMOHAIBHBIX
YPaBHEHHI, TPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pEILICHHS] HEPABEHCTB;

CBOOOJHO OMEpUpPOBATh MOHSTUSIMH: MHOTOUJIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
HenbMA KO3 QUIMEHTaMH, KOPHHM MHOTOWICHA, NPUMEHATh JeJCHHEe MHOroWwieHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera nns pemienus 3aaay;

CBOOOJHO ONEpUPOBATh TMOHATHAMM: CHUCTEMa JIMHEWHBIX ypaBHEHWH, MaTpHIla,
OnpeAeuTeNb MaTpullbl 2 X 2 M €ro TEOMETPUYECKHl CMBIC], HCMHOJIb30BaTh CBOMCTBA
onpenenurens 2 X 2 JUis BBIYUCICHUS €r0 3HAUYEHUS, IPUMEHATh ONPEACIUTENN I PeIICHHS
CUCTEMbl JIMHEWHBIX YPaBHEHMH, MOJEIUPOBATH pPEajbHbIE CUTYallUd C IMOMOUIBIO CHUCTEMBI
JUHEWHBIX ypaBHEHWH, UCCIeNI0BaTh IOCTPOECHHBIE MOAEIH C TMOMOINBI0O MAaTpUll H
ornpeenuTeNel, THTepIPETUPOBATD MOYUESHHBIN pe3ylbTar;

UCTIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs IPE0Opa30BaHUs BBIPAXKEHUH;

BBIMOJHATh MPEOOpa3OBaHUS YHCIOBBIX BBIPDAKEHUH, COAEpXKAIlUX CTEHNeHH C
palMoHaIbHBIM MIOKA3aTeIeM;

WCIIONIB30BaTh  CBOMCTBAa  JjorapudMoB I  MpeoOpa3oBaHUs  JIOTApUPMUUYECKUX
BBIPAKCHMUI;

CBOOOJHO  OMEpUPOBaTh  MOHATHSMH:  HMppAallMOHANbHBIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE YPaBHEHHUS, HAXOIUTh UX PELICHHs C MOMOIIbI0 PABHOCHIIBHBIX MEPEX0JI0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynsl i npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHU;

CBOOOJHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, TPUMEHATH
Heo0XouMble (POPMYIIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJCNIUPOBATh PpEAIbHbIE CUTYallud Ha S3bIKE ainreOpbl, COCTABIATh BBIPAKCHHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3a/layd, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM armapaTa anreophl.

DOyHKuuM U rpapukm:

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: (YHKIHS, CHOCOOBI 3alaHus (YHKLINHU, B3aUMHO
oOpaTHble (QYHKIIMH, KOMIO3HUIMS (QYHKIWNA, Tpaduk (YHKIHUHA, BBITOJHATH SJIEMEHTApPHBIC
npeoOpa3oBaHus rpaguKoB HyHKIIMIA;

CBOOOZHO OMNEpUPOBATH TMOHATUSMU: O0JACTh OIpeNeTeHUs] U MHOXKECTBO 3HAYECHMI
dyHKIMHU, HYIU QYHKINH, TPOMEXYTKH 3HAKOITOCTOSIHCTBA,;

CBOOOZHO OINEpPUPOBATh MOHATHUAMHU: YETHBIE M HEUYETHBIE (PYHKIMH, MEPUOIUYECKHE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKUMH, MaKCUMyMbl M MHHUMYMBI (DYyHKIHH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne (YHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPHUPOBATH TMOHATHSIMHU: CTENEHHass (DYHKIUS C HATypalbHbIM U IIEIBIM
rokasaresnemM, rpaQuk cTerneHHOW (YHKIUU C HaTypaldbHBIM M IIEJIBIM IOKa3aTeneM, rpauk
KOPHS N-0i CTETEeHH KaK (YHKUIUU 0OpaTHOM CTENEeHU C HaTypaJIbHbIM MTOKA3aTeIeM;

OlepUpOBaTh MOHATHAMH: JIMHEWHas, KBaJapaTuyHas U ApOOHO-TMHEHHas GyHKIUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO OMEpUPOBATh MOHATHSIMH: MOKa3aTelbHas U jorapudmuyeckas GyHKIUH, UX
CBOWCTBA U IrpadUKH, UCIIOIB30BaTh UX I'padUKH AT pEIIeHUs ypaBHEHUI,



CBOOOJHO ONEPUPOBATh MOHATHAMM: TPUTOHOMETPHUYECKAs OKPYKHOCTb, ONpEAETICHHE
TPUTOHOMETPHUYECKUX (DYHKIIMN YHCIOBOTO apryMEHTa;

UCNONb30BaTh rpaduku (PyHKIUH A7 HCCIIEAOBaHMS IPOLIECCOB U 3aBUCUMOCTEH mpu
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB M PEANbHOM KU3HH, BBIpaXaTb (HopMylamu
3aBUCHUMOCTH MEKIY BEJIUYHHAMU;

Hauana maTeMaTH4eCKOIo aHAJIM3a:

CBOOOJHO OIEPUPOBATh MOHATHAMHU: apupMeTHUYecKass U FeoMeTpudecKasl Iporpeccus,
0eckoHeuHO yOBIBaIOIasi reOMETpUUECKasi MPOTPECcCHs, TUHEHHBIN U SKCIIOHEHIUAIBHBIA POCT,
(opMyIa CI0XKHBIX MPOLIEHTOB, UMETh IPEJCTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUH JUISl PELIEHMsI pEAJIbHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MOHATUSAMM:  IIOCIEJOBATEIBHOCTh, CHOCOOBI  3aJaHus
II0CJIEA0BATENBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTUYECKOT0 aHaIu3a KaK aHainu3a OECKOHEYHO MallbIX;

CBOOOJHO ONEPHPOBATH MOHATUSMH: HEMPEpbIBHBIE (DYHKIMH, TOYKH pa3pbiBa rpaduka
GyHKIMH, aCUMITOTHI Tpadrka GyHKIINH,

CBOOOJHO OINEpPHPOBATh NOHATHEM: (DYHKIUS, HENpepbiBHash Ha OTpE3Ke, NPUMEHATH
CBOWCTBA HENPEPBIBHBIX (DYHKLUH s peILIeHHs 3a1a4;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: TIE€pBas U BTOpas MPOM3BOJAHBIC (DYHKIHH,
KacaresibHas K Tpaduky GyHKINM;

BBIUNCIIATh NPOU3BOJAHBIE CYMMBI, NPOM3BEIEHHUS, YaCTHOTO M KOMIIO3MLIMU [JBYX
(GyHKLHMH, 3HaTh IPOU3BOIHBIE JIEMEHTAPHBIX (YHKLNI;

UCIIOJIb30BaTh T€OMETPUUYECKHII U (PU3UUECKUN CMBICT IPOU3BOTHOM /TSl pEILICHHs 3a/1a4.

MHoskecTBa U JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALlUY HaJl MHOXKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIIapar JUisl ONHACAaHUS PEaJbHBIX IPOLECCOB
U SIBIICHUH, IPU PELICHUH 3a/1a4 U3 JPYTUX yUYeOHBIX MPEAMETOB;

CBOOOJHO ONIEpUPOBaTh IOHATUSAMM: OIPEICIIEHUE, TEOpeMa, YpaBHEHUE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YecKoro OOBEeKTa, JOKa3aTelbCTBO, PpABHOCWIIbHBIE YpaBHEHHUS W
HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOyyaromMicsi TMOJYYUT CIEAYIOLIUE MPEIMETHBIC
pe3yJbTaThl O OTAEIBHBIM TeMaM paboueil mporpamMMbl yuyeOHOro Kypca «Amnredpa n Hagasua
MaTEMaTHYECKOT 0 aHaAJIN3a»:

Yucia U BLIYMCIICHUA:

CBOOOJHO OIEPUPOBATH TMOHATHUSAMHU: HATypaJlbHOE M II€JI0O€ YHUCIIO, MHOXECTBA
HaTypaJbHbIX U LEIbIX YUCEN, UCIOJIB30BATh MPU3HAKHU AeauMocTH 1enbix ynuces, HOJ[ n HOK
HaTYpaJIbHBIX YMCEN AJIs PELIEHUS 3a7a4, IPUMEHATh alnroput™ EBkinnaa;

CBOOOJHO ONEPUPOBATh MOHATUEM OCTaTKa IO MOJYJIIO, 3alIUChIBATh HATypaJlbHbIE YUCIIA
B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBaTh MOHATHAMM: KOMILIEKCHOE YHMCIO U MHOYKECTBO KOMIUIEKCHBIX
YHces, MPEICTaBIIATh KOMIUIEKCHBIE YHCa B areOpandeckoil U TPUTOHOMETPUYECKO# (opme,
BBINOJIHATH apU(PMETUYECKHE ONEPALIUU C HUMU U N300pakaTh Ha KOOPIAMHATHOM MJIOCKOCTH.

YpaBHeHUsS M HEpaBEeHCTBA:

CBOOOJHO  ONEpUpPOBaTh  MOHATHAMHU:  HMPpPAlMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh UX PELICHUS C TOMOIIBIO PAaBHOCHIIBHBIX IIEPEX0/I0B;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJHO OIEPUPOBAaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHATh
HEo0XouMble (OPMYIIBI ISl pELLICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBUS, HAXOAUTh PEIIECHUS CUCTEMBI U COBOKYITHOCTEMN
palMoOHANBHBIX, MPPALUOHANBHBIX, IOKA3aTelIbHbIX W JIOTApU(PMHUECKUX YPaBHEHUH U
HEPABCHCTB;



pemath panuoOHalbHbIe, WPpPALMOHANbHBIE, TIOKa3aTelibHbIe, JIorapupMUUYEecKue U
TPUTOHOMETPHYECKHUE YPAaBHEHUS U HEPABEHCTBA, COCPKAIINE MOy U TTapaMeTphI;

MPUMEHSTH TpadudecKre METObI JIJIsl PellICHUs] YPaBHEHUM U HEPABEHCTB, a TaKXKe 3a7au
C mapaMeTpaMu;

MOJIEJIMPOBaTh pealilbHble CHUTyallud Ha fA3bIKE aireOpbl, COCTABISATH BbIPAKECHMUS,
ypaBHEHHUS, HEPAaBEHCTBA W HMX CHCTEMBI IO YCJOBHIO 3aJa4yd, HMCCIEJA0BATH IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHKEM arrmapaTa anreOpbl, HHTEPIPETUPOBATH MOIYUYECHHBII pe3ybTar.

DYyHKIUHA U IPaQUKH:

CTPOUTH Trpa@UKU KOMMIO3UIMH (PYHKUHN C MOMOIIBIO 3JEMEHTAPHOIO HCCIIETOBAHUS U
CBOMCTB KOMITO3MIIUU ABYX (DyHKITUI;

CTPOUTh TeoMeTpuueckue oOpa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPAWHATHOM
TIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: TPadUKH TPUTOHOMETPUICCKUX (YHKIIHIA;,

MPUMEHSTh (DYHKIIUU JJI1 MOJICTHUPOBAHUS M UCCIICIOBAHUS peaTbHBIX MPOIIECCOB.

Hauyana maTeMaTH4ecKoOro aHaJau3a:

UCIIONIb30BaTh TPOU3BOJIHYIO [UIS HUCCIenoBaHWs (YHKIMM HAa MOHOTOHHOCTh H
9KCTPEMYMBI;

HAXOJUTh HauOOJbIIIEe U HAMMEHbIIIee 3HAYCHHS (PYHKIIMHU HEMPEPHIBHON HAa OTPE3KE;

HCIOJIb30BaTh MPOU3BOJHYIO JJISl HAXOXKICHHS HAWIYYILEro pelieHus] B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIbHO-DKOHOMUYECKHUX, 3aJadax, IJs OINPEACTCHUS CKOPOCTH H YCKOPECHHUS
mpoiiecca, 3aIaHHOT0 (PopMyIION UiTu TpaduKoMm;

CBOOOHO OTIEPUPOBATH MOHATUSIMU: TIEPBOOOPA3HAS, ONPEICIEHHBIN HHTETPall, HAXOAUTh
nepBoOOpa3Hble 3JIEMEHTAPHBIX (YHKIUN M BBIYUCIATH WHTErpan mno ¢opmyne Hpiorona-
Jleiibuuma;

HAXOAUTh IJIOIIAAH MIOCKUX (GUTYP U 00BEMBI TEJI C TOMOIIBIO HHTETPaIa;

UMETh TPEJCTABICHUE O MATEeMAaTUYECKOM MOJCIUPOBAHWH HA MPUMEPE COCTABIICHUS
nuddepeHIMaTbHBIX YPaBHCHH;

pemiath MpUKIagHbIE 3a/1a9, B TOM YHCIIE COIMAIbHO-DKOHOMUYECKOTO U (hU3HUECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHUECKOTro aHaIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHuUe pa3aenoB U TeM MPOrpaMMbl

KoanyecTBO 9acoB

Bcero

KonTpo
JIbHBIE
padoThI

MpakTn
yecKHe
padoThI

DueKkTpoHHbIe (I (pPoBBIE) 00pa3oBaTeIbHbIE
pecypchl

MHO03KeCTBO AEHCTBUTEIBHEIX Yncea. MHorowieHsl. PanmonanbHbIe
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI TUHEHHBIX YPaBHEHUI

24

https://urok. 1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11_kl/Algebra_10/mnozhestvo_chisel/

Oynkunu v rpaduku. CreneHHas GyHKIUS ¢ LeIbIM oKa3aTeIeM

12

https://urok.1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11_kI/Algebra 10

Apupmermaeckuii KOpeHs n-oi creneHu. MppannonansHble ypaBHEHHAS

15

https://urok. 1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11_kl/Algebra_10

[MTokazatenbHas Qynkuns. [lokazaTenabpHble ypaBHEHUS

10

https://urok.1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11_kI/Algebra_10

Jlorapudmmaeckas pynkmws. Jlorapudpmuiaeckne ypaBHEHUS

18

https://urok. 1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11_kl/Algebra_10

TpuroHoMeTpryeckre BEIPAKEHHS ¥ ypaBHEHHS

22

https://urok.1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11_kI/Algebra_10

IMocnenoBaTeIbHOCTH U HPOTPECCUU

10

https://urok. 1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11_kl/Algebra_10

HenpepsiBubie ¢pynkiun. [IponsBoaHas

20

https://urok.1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11_kI/Algebra 10

[ToBTOpeHnue, 0600IICHNE, CHCTEeMATH3AINS 3HAHUHA

https://urok. 1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11_kl/Algebra_10

OO011E€E KOTUYECTBO

136



https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/mnozhestvo_chisel/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/mnozhestvo_chisel/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10

11 KJIACC

KoanyecTBo 4acoB

Ne HaunmeHoBaHue pa3aesioB U TeM
/i nporpamMmbl Beero KonTpoabHble IIpakTHyeckune DJieKTpoHHBIe (HH(POBBIE) 00pa3oBaTeILHBIC PECYPCHI
padoThI padoThI
1 HCCHeﬂOBaHI:Ie ymxumii ¢ nomorpio 22 1 https://resh.edu.ru/subject/lesson/6115/train/
MIPOU3BOIHOM
2 | IlepBooOpa3Has u HHTETpa 12 1 https://resh.edu.ru/subject/lesson/4738/start/200420/
T pachHKH TPHIOHOMETPHHECKHX (yHKIHI, ht.tps://foxfqrd.ru/\.zviki/matematika/reshenie—proste]'shih—
3 TpuroHoMeTpruveckre HepaBeHCTBA 14 ! tzonomatiche-hih-
neravenstv?utm_referrer=https%3A%2F%2Fyandex.ru%2F
4 ?:rifg;;zg;:e’ gz;:z:{zz:me " 24 1 https://resh.edu.ru/subject/lesson/4155/start/
KommnekcHele yncna 10 1 https://resh.edu.ru/subject/lesson/4115/main/
Harypanbhblie u Lensie yucna 10 1 https://resh.edu.ru/subject/lesson/5255/conspect/272510/
CucTeMbl paroHaIbHBIX,
7 | MppanrOHANBHBIX OKA3aTEIbHBIX U 12 1 https://resh.edu.ru/subject/lesson/3908/start/
norapu()MHUYECKUX ypaBHEHHI
8 | 3amaum ¢ mapamerpamu 16 1 https://resh.edu.ru/subject/lesson/4145/start/111179/
9 HOBTOPCHI/IQ, 000011eHE, CHCTEMATH3AIIS 16 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I1O 136 10 0
[NTPOI'PAMME



https://resh.edu.ru/subject/lesson/6115/train/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://foxford.ru/wiki/matematika/reshenie-prostejshih-trigonometricheskih-neravenstv?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/matematika/reshenie-prostejshih-trigonometricheskih-neravenstv?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/matematika/reshenie-prostejshih-trigonometricheskih-neravenstv?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://resh.edu.ru/subject/lesson/4155/start/
https://resh.edu.ru/subject/lesson/4115/main/
https://resh.edu.ru/subject/lesson/5255/conspect/272510/
https://resh.edu.ru/subject/lesson/3908/start/
https://resh.edu.ru/subject/lesson/4145/start/111179/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka Konrpoas | Ipakrn fata DJIeKTpOHHbIEe U (PPOoBbIe 00pa3oBaTelbHbIE PeCypChl
Bcero HbIEe Yyeckue H3YyUYeHHusl
padoThI padoThI
1 MHoecTBO, onepalunuy HaJ MHOKECTBAMU U UX CBOMCTBA 1
2 Juarpammer Ditnepa-Benna 1
3 [IpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOT'O arapara Jist |
penIeHus 3a1aq
4 Pannonanbubie ynciaa. OOBIKHOBEHHBIE U JCCSITHUHBIC |
JpoOu, MPOLICHTHI, 0ECKOHEUHBIC TICPUOIMUYCCKIE TPOOH
5 Parnonanbueie yncia. OOBIKHOBEHHBIC U JICCATUYHBIC |
JIPOOH, TIPOLICHTHI, OECKOHEUHBIE TTEPHOINIECKHIE TPOOH
6 [IpumeneHue ApoOEit U MPOLIEHTOB IS PEIICHUS |
MPHKIIATHBIX 32189
7 IIpumenenue qpoOeit 1 MPOIEHTOB TS PEIICHUS |
TIPUKJIAIHBIX 3329
3 JleicTBuTeIbHBIE YKciia. ParinoHansHbIe 1 |
HppaNOHAIBLHBIC YUCITa
9 Apudmernueckue onepanuu ¢ IeHCTBUTEIbHBIMU YACTaAMU 1
10 Monyns NefiCTBUTENFHOTO YHCIa U €TO CBOWCTBA 1
1 [pubnuxEHHBIC BEIYUCICHHUS, TIPABUIIA OKPYTIICHUS, |
MPHUKH]IKA ¥ OIICHKA PE3yJIbTaTa BEIYMCICHUM
12 OCHOBHBIE METOJIBI PEIICHUS IENbIX U APOOHO- |
panMoHaTIBHBIX YPaBHEHUH U HEPABEHCTB
13 OCHOBHBIC METOJIbI PEIICHHS LEIBIX U JPOOHO- |
PAalMOHANIBHBIX YPAaBHCHHI U HEPABCHCTB
14 OCHOBHBIC METOJIbI PEIICHHS LEIBIX U JPOOHO- |
PAlMOHANIBHBIX YPAaBHCHHI U HEPABEHCTB
15 MHorouneHsl OT 0IHOU TIepeMeHHOH. Jlenenue |

MHOT'OWJIEHa Ha MHOTOWIEH C OcTaTKOM. Teopema besy




MHorowieHbI ¢ TiebMu Koddummrentamu. Teopema

16 Bueta

17 Pewenue cucreM TMHEHHBIX ypaBHEHUH

18 Pemtenune cuctem IMHEHHBIX ypaBHEHUI
Martpuria cucTeMsl JJHHEHHBIX ypaBHEeHHN. OpeaennTenns

19 MAaTPHIIBI 2X2, €Tr0 TEOMETPUIESCKUI CMBICI U CBOWCTBA,
BBIYMCIICHUE €T0 3HAUYCHUS

20 Onpenenurens MaTpULbl 2X2, €ro reOMETPUUECKUNA CMBICTT
1 CBOMCTBA; BEIYMCIICHHE €0 3HAUCHHUS

71 [IpuMeHeHHe OnpenenuTeNs A PeIeHHUsS CHCTEMBI
JUHENHBIX ypaBHEHUN

” Pemenne npukiTagHbIX 33424 C TOMOIIBIO CHCTEMBI
JIMHENHBIX YpaBHEHUI

” Pemienne npukia HpIX 3a/1a4 C IOMOIIBIO CHCTEMBI
JUHENHBIX ypaBHECHUN

24 Koumponvnas paboma: "Payuonanvusie ypagnenus u
Hepasercmea. Cucmemvl TUHENHbIX YpagHeHut"

)5 ®ynkuus, crocoos! 3axanust GyHKIUM. B3auMHo
obpatHble QyHkumu. KoMnosumust GyHKIuHi

2% I'padux GyskIMN. DneMeHTapHBIE TPEOOpa30BaHUS
rpaukoB QyHKIMHA

7 OO6mnacTp onpeeieHusl 1 MHOXKECTBO 3HAUCHUH (DYHKITHH.
Hymu gynskium. [IpomMexyTKkr 3HaK TOCTOSHCTBA

)% Yérusie n Heu€THble QyHkunu. [leproandeckue GyHKIHH.
[TpomexyTKH MOHOTOHHOCTH (DYHKLIUH

29 MaxkcumyMBI 1 MUHUMYMBI (yHKInH. Hanbonbimee u
HaUMCHBIIICE 3HAUCHNE (PYHKITNH Ha TIPOMEKYTKE

30 Jluneiinas, kBagpaTuuHas U qpoOHO-THHEHAS QyHKINT

31 DeMeHTapHOE UCCIIeIOBAaHUE U IOCTPOCHHE TpadUKOB
9TUX QYHKLUH

1 DeMeHTapHOE UCCIIeIOBAaHUE U IOCTPOCHHE TpadUKOB
STHX QYHKIUH

33 Crenens ¢ 1ensiM nokaszarenaeMm. bunom Herorona




34

CrereHs ¢ 1eJbIM MMoKa3aTenaeM. buanom Herorona

CreneHnast pyHKIMS ¢ HATYPaJIbHBIM M LEJIBIM

35
moka3zateneM. E€ cBoiicTBa u rpaduk

36 Konumponvuas paboma: "Cmenennasn gpynkyus. Eé
ceoticmsa u epagux”

37 Apudmernuecknii KOpeHb HATYPAJIbHOM CTETICHH U €ro
CBOMCTBa

13 Apudpmernueckuii KOpeHb HATYPaIBLHOM CTEIICHH U €ro
CBOMCTBa

39 IIpeoOpazoBaHMs YUCITOBBIX BEIPAKEHUH, COMECPIKALITUX
CTENCHU U KOPHU

40 IIpeoOpazoBaHMs YUCITOBBIX BBEIPAKEHHUH, COMEPIKALITUX
CTETICH! U KOPHU

41 [IpeoOpa3zoBaHust YUCIIOBBIX BHIPAKEHNH, COJEPIKAIIIX
CTENCHU U KOPHU

4 WppanmonansHeie ypaBHeHUs. OCHOBHBIE METO/IBI
pemIeHns HppauoOHaIbHBIX ypaBHEHUH

43 Uppaunonanbueie ypaBHeHUs1. OCHOBHBIE METOIbI
pelIeHus] HppaluOHAIbHBIX YpaBHEHUH

44 WppanmonansHeie ypaBHeHHs. OCHOBHBIE METO/IBI
peLIeHUs HppaluOHAIbHBIX YPaBHEHUH

45 PaBHOCHIIBHEIC TTEPEXOBI B PEIICHHH HPPAHOHATIHHBIX
YpaBHEHUH

46 PaBHOCHIIbHBIE TIEPEXO/BI B PEIICHUN HPPALUOHAIBHBIX
ypaBHEHUH

47 PaBHOCHIIBHBIC TTEPEXOBI B PEIICHHH HPPAHOHATIHHBIX
YpaBHEHUH

43 PaBHOCHIIbHBIE TIEPEXO/BI B PEIICHUN HPPALUOHAIBHBIX
YpaBHEHUH

49 CaoiicTBa 1 rpadMK KOpHsI N-01 CTENEHH KaK (QYHKIMN
00paTHOW CTEIEHU C HATYPaJIbHBIM I10Ka3aTeIeM

50 CpoiicTBa U rpa)vK KOPHS N-0U CTENCHH KaK (QyHKITIH

00paTHOM CTENEHH C HaTypaIbHBIM IIOKa3aTeIeM




Koumponvnas paboma: "Ceoticmsea u epagux xopus n-oti

St cmenenu. Uppayuonanvhsie ypagrenus'" !

52 CreneHb ¢ parioHAIFHBIM IT0Ka3aTeNleM | € CBOHCTBa 1

53 CreneHs ¢ palioOHaJIbHBIM IT0OKa3aTeNleM U e€ CBOICTBa 1

54 CreneHp ¢ parioHAIFHBIM TT0Ka3aTelleM H € CBOHCTBa 1

55 [NokazarenbHast GpyHKuus, €€ cBOWCTBA U rpaduk 1

56 HWcnonp3oBanue rpaduka GyHKINAHN UTA PEIICHAS |
ypaBHEHHUH

57 Hcnonps3oBanue rpaduka GyHKINUU IS peIIeHns |
ypaBHEHHH

58 INoxazarenpHble ypaBHEHNA. OCHOBHBIE METObI PEILICHUS |
MIOKa3aTEeIbHBIX YPaBHEHUH

59 [NokazarenbHble ypaBHeHHs1. OCHOBHBIE METO/IbI PEILICHUS |
MIO0Ka3aTEeIbHBIX YPaBHEHUH

60 [NokazarenbHble ypaBHeHHs1. OCHOBHbBIE METO/IbI PEILICHNUS |
M0Ka3aTeIbHBIX YPaBHEHUH

61 KonrponsHas padora: "IlokazaTensHast QyHKIH. |
[Toxa3aTenpHbIe ypaBHEHHUA"

62 Jlorapudm uucna. Coiictsa jgorapupma 1

63 Jlorapudwm uncna. CpoiicTBa norapudma 1

64 Jlorapudm uucna. Coiictsa jgorapupma 1

65 JecaTndHbIe 1 HATypaJIbHBIE JIOTapH(MBI 1

66 JecsTruHbIe ¥ HAaTypalbHbIE JIOrapU(MBI 1

67 [Ipeobpa3oBanne BEIpaXCHNHN, COACPIKAIINX JOTAPHUPMBI 1

68 [IpeoOpazoBanue BbIpaKEHHH, COEPKAIINX JTOTapUPMBI 1

69 [Ipeobpa3oBanne BEIpaXCHNH, COACPIKAIINX JOTAPHUPMBI 1

70 Jlorapudmudeckas GpyHkuus, e€ cBolcTBa u rpaduk 1

71 Jlorapudmmueckas GpyHkIws, e€ cBoiicTBa U rpaduk 1

7 Hcnons3oBanue rpaduka GyHKINUT IS peIIeHns |
ypaBHEHHH

7 Hcnons3oBanue rpaduka GyHKINUT IS peIIeHns |

ypaBHEHU




Jlorapudmuueckue ypaBHeHHs. OCHOBHBIC METOIBI

74 peueHus JorapupMUYECKUX ypaBHEHUH !

75 Jlorapudmuueckue ypaBHeHHI. OCHOBHBIC METOIBI |
pemIeHust Torapu(pMUIECKUX YPaBHEHUI

76 Jlorapudmudeckue ypaBHeHus.. OCHOBHBIE METO/IBI |
peueHus JorapupMUYECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TTIEPEXOABI B PEIICHUH JIOTapH(PMHIECKHUX |
YpaBHEHUH

78 PaBHOCHIIbHBIE TIEPEXOABI B PEIICHNUH JIOTapH(PMUUECKUX |
ypaBHEHHH

79 Konumponvuas paboma: "Jlocapugmuuecxasn ¢pynxyust. |
Jlozapugpmuueckue ypasnenus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT'€HC YHCIIOBOTO |
apryMeHTa

8l CuHyc, KOCUHYC, TAHI'€HC U KOTAaHI'€HC YHCIIOBOTO |
aprymMeHTa

% ApKCHHYC, apKKOCHHYC 1 apKTaHT€HC YHCIIOBOTO |
apryMeHTa

3 ApKCHHYC, apKKOCHHYC 1 apKTaHT'€HC YHCIIOBOTO |
apryMeHTa

24 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIpE/ICIICHHE |
TPUTOHOMETPUUECKHUX (PYyHKIMIT YMCIOBOTO apryMeHTa

25 Tpuronomerpudeckas OKpy>KHOCTb, OIIPEICIICHHAE |
TPUTOHOMETPUUYECKHUX (PyHKIMIT YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYITBI 1

90 [Ipeobpa3oBaHne TPUTOHOMETPHUECKHIX BBIPAKCHUN 1

91 [Ipeobpa3oBaHne TPUTOHOMETPHUYECKHUX BBIPAKCHUN 1

92 [IpeoOpazoBaHye TPUIOHOMETPUIECKUX BBIPAKECHHUN 1

93 IIpeobpa3oBaHne TPUTOHOMETPHYCCKHIX BHIPAKCHHUN 1




94

Pewienue TpuroHOMeTpUUECKUX ypaBHEHUN

1

95 Pemenne TpUTOHOMETPHYECKUX YPaBHEHUI 1

96 Pemtenne TpUroHOMeTpUUYECKUX YpaBHEHUIT 1

97 Pemtenne TpUroHOMETpUUECKUX YpaBHEHUIT 1

98 Pemtenne TpUroHOMETpUUYECKUX YpaBHEHUIT 1

99 Pemenne TpUroHOMETpUUYECKUX YpaBHEHUIT 1

100 | Pemenuie TpUrOHOMETPUUECKUX yPaBHEHUI 1

101 Konumponvuas paboma: "Tpueconomempuueckue |
BbIPAJICEHUS U MPUSOHOMEmpUYecKue ypasHeHus"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 3alaHUS |
nociuenoBaTeIbHOCTeH. MeTo MaTeMaTU4eCKOil HHAYKIUI

103 MOHOTOHHBIE U OTPaHHYECHHBIE TTOCTIEI0BATEIEHOCTH. |
Hcropust anann3a 6ECKOHEYHO MaJbIX

104  Apudmerndeckas Iporpeccus 1

105 I'eomerpuueckas nmporpeccus 1

106 = BeckoneuHo yOpIBaroIasi reOMETpUIECKasi IPOTPECCHs 1

107 Cymma OeckoHeuHO yOBIBaIOIIEeH TeOMETPHIECKON |
MIPOTPECCHU

108 JIuneltHbIN 1 SKCIOHEHIMANbHBIHN pocT. Yucno e. ®opmyna |
CJIOKHBIX ITPOIIEHTOB

109 JIuneltHbIN U SKCIOHEHIMANbHBIN pocT. Yucno e. ®opmyna |
CJIOKHBIX IPOLICHTOB

110 Hcnonp3oBanme nporpeccuy IuIsl pEIIeHUs PEaTbHBIX |
3aJa4 MPUKIAJHOTO XapaKkTepa

11 Konumponvuas paboma: "llociedoeamenvhocmu u |
npoepeccuu”

112 HempepsiBHBIE GYHKINH U UX CBOMCTBA 1

113 Touxka pa3psIBa. ACUMITOTH IpaduKOB (QyHKITHIA 1

114 CaoiicTBa (hyHKIMI HENMPEPHIBHBIX Ha OTPE3KE 1

115 CaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha OTPE3KE 1

116 MeTton UHTEPBAJIOB JUIsl PELLICHUS HEPABEHCTB 1




117

Mertoa MHTEPBAJIOB VIS PEIICHNSI HEPABEHCTB

118

Merto MHTEPBAJIOB VIS PEIICHNSI HEPAaBEHCTB

[IprmMeHeHre CBOWCTB HEMPEPBHIBHBIX (PYHKITHHA 1151

119 1
pemIeHust 3aga4
120 [IpumeHeHHne CBOMCTB HENMPEPBIBHBIX (OYHKIUH JIIs |
peueHus 3ana4
121 [lepBas u BTOpas npou3BOIHBIE PYHKIIUH 1
122 OmnpeneneHne, rTeOMETPUIECKAN CMBICT TIPOU3BOIHOM 1
123 Omnpenenenne, GU3MUECKUNA CMBICI TIPON3BOTHOM 1
124 YpaBHEHUE KacaTeIbHOU K rpaduKy GYHKIUU 1
125 YpaBHeHHUE KacaTeJIbHOH K rpaduKy QyHKIUH 1
126 | IlpomsBonHbIE AIIEMEHTAPHBIX (QyHKLMIHA 1
127 | IlpousBonHbIE AJIEMEHTAPHBIX (QyHKLMIHA 1
128 [IpousBoaHast CyMMBI, IPOU3BEICHUS, YACTHOTO |
KOMITO3MLINH (QyHKLUH
129 IIpou3BoaHast CyMMBI, IPOU3BEIACHUS, YACTHOTO U |
KOMITO3MLIUH (yHKLUH
130 IIpou3BoaHast CyMMBI, IPOU3BEIACHUS, YACTHOTO U |
KOMIO3HIINH ()yHKITHIHA
131 Koumponvnas paboma: "llpouzsoonas” 1 1
132 IToBTOpenue, 0000IICHUE, CUCTEMATH3AINST 3HAHHIA: |
"YpaBHenus"
133 [ToBTOpenue, 00o0mIEeHNE, CUCTEMATH3AINS 3HAHHNA: |
"®yHKINN"
134 Wrorosas xoHTpoJbHAs paboTra 1 1
135 Hroropas koHTpOIBHAS paboTa 1 1
136 [ToBTOpenue, o6o0mIeHNE, CUCTEMATH3AINS 3HAHUHA 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KJTACC

KoandyecTBO 9acoB

Jara usy4yenus

Ne Tema ypoxa Konrpoas | Mpakruue QuieKTpOHHbIE IH(POBLIE 00pa3oBaTEIbHbIE
n/n Bcero HbIE CKHE pecypchbl
pPadoTsI padoTsI
1 HpI/IMeHeHI/Ie HpOI/I?)BOHHOﬁ K UCCJIEJOBAHHUIO (byHKHI/Iﬁ Ha 1 https://infourok.ru/lekciya-4-primenenie-proizvodnoj-k-issledovaniyu-funkcij-i-postroeniyu-
MOHOTOHHOCTB M SKCTPEMYMBI graflkov-622896 Lhuml
5 [IpuMeHeHHE TPOU3BOHON K HCCIICIOBAHUIO (PYHKIUI HA 1
MOHOTOHHOCTb U 9KCTPEMYMBI
3 [IpumeHeHre TPOU3BOIHOM K HCCIIEOBAaHUIO (PYHKITHH Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI
4 [IpumeHeHre TPOU3BOIHOM K HCCIIEOBAaHUIO (PYHKITHH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
5 [IpuMeHeHHE TPOU3BOHON K HCCIICIOBAHUIO (PYHKIUI HA 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
6 [IpuMeHeHHE TPOU3BOHON K HCCIICIOBAHUIO (PYHKIUI HA 1
MOHOTOHHOCTb U 9KCTPEMYMBI
7 Haxosxnenue HanOOJIbIIEr0 1 HAMMEHBIIIET0 3HAYEHUS 1
HENPEPHIBHON (QYHKIIUH HA OTPE3KE
] HaxoxneHue HanOOJIbIIEr0 1 HAMMEHBIIIET0 3HAYEHUS 1
HEeNpephIBHON (HYHKITMU Ha OTPE3Ke
9 Haxoxnenune HanOOIbIIETO U HAUMEHBIIIETO 3HAYCHUS 1
HEeNpephIBHON (HYHKITMU Ha OTPE3Ke
10 Haxoxnenune HanOOIbIIETO U HAUMEHBIIIETO 3HAYCHHUS 1
HENPEPHIBHON (QYHKIIUH HA OTPE3KE
1 Haxoxnenune HanOOIbIIETO U HAUMEHBIIIETO 3HAYCHHUS 1
HENPEPHIBHON (PYHKIIUH HA OTPE3KE
12 HaxoxneHue HanOOJIbIIEr0 1 HAMMEHBIIIET0 3HAYEHUS 1
HEeNpepbIBHON (HYHKITMU Ha OTPE3Ke
13 [Ipumenenne Nponu3BOAHON U1l HAXOXKACHHS HAUITYYIIEro 1
pelleHus B MPUKIIAIHBIX 3aJa4ax
14 [Ipumenenue MpoOU3BOIHON ISl HAXOXKACHHS HAUTYYIIETO 1
pelIeHns B MPUKIAIHBIX 3aJa4ax
[IpumeHenue MpOU3BOHOM ISl ONPECIICHUS CKOPOCTH U
15 YCKOPEHHMS Mpoliecca, 3aJaHHOT0 (hOpMYJION M 1
rpadukom
16 [Ipumenenne nNpou3BOAHON JJIsl OTIPENECICHUSI CKOPOCTH U 1

YCKOpEHHs Tpoliecca, 331aHHOro GpopMyJIoit uiu



https://infourok.ru/lekciya-4-primenenie-proizvodnoj-k-issledovaniyu-funkcij-i-postroeniyu-grafikov-6228961.html
https://infourok.ru/lekciya-4-primenenie-proizvodnoj-k-issledovaniyu-funkcij-i-postroeniyu-grafikov-6228961.html

rpadukoM

17 Komnosuimst QyHKIwi 1

18 Komnosuiust GyHKIwmi 1

19 Kommosurust pyHKIHi 1

20 I'eomeTprueckre 00pasbl ypaBHEHHH Ha KOOPAMHATHON 1
IUIOCKOCTH

71 I'eomeTprueckre 00pasbl ypaBHEHHH Ha KOOPAMHATHON 1
IUIOCKOCTH

2 KonTpoabHnas padora: 'U"I:Iccnezlonaﬂne GyHKuMi ¢ 1
NMOMOUILIO POU3BOIHOM

23 [TepB0OOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1

24 [lepBooOpasubie aneMeHTapHBIX (yHKIUH. [IpaBmna 1
HaXO0XJICHHS IIEPBOOOPa3HBIX

25 [lepBooOpasubie aneMeHTapHBIX (yHKIUH. [IpaBmia 1
HaXO0XJICHHS IIEPBOOOPa3HBIX

26 WuTerpan. ['eoMeTpruecknii CMBICT HHTETpajia 1

27 Berumncienue onpeaenéHHOro HHTErpaia no Gopmyie 1
Hrerorona-JleiiOouunia

28 Berumncienue onpeaenéHHOro HHTErpaia no Gopmyie 1
Herorona-JIeiiOnua

29 [IpumeneHne nHTErpana uid HaX0XXACHU Ilouaaen 1
IUIOCKHX (UTryp

30 [IpumeHeHne MHTETpaa s HaX0XKICHII 00BEMOB 1
TCOMETPHUUECKUX TeIl

31 [Tpumeps! penernii qudGepeHINATHLHBIX YpaBHEHUH 1

32 [Tpumeps! pemienunii (U pepeHInaTbHLIX YPaBHEHUH 1

33 MareMaTHIeCcKoe MOJACITUPOBAHHUE PEATBbHBIX IIPOILIECCOB C 1
TOMOIIEI0 (P epeHIInaTbHBIX YPaBHEHUH

34 KonTponbHast padota: "[lepBooOpa3Has u uHTeTpat” 1

35 Tpuronomerpuyeckne GpyHKINHU, X CBOMCTBA U rpadUKH 1

36 Tpuronomerprudeckne GyHKIIUU, HX CBOWCTBA U TpadyKH 1

37 Tpuronomerpudeckne GyHKIIUU, HX CBOWCTBA U TpadyKH 1

38 Tpuronomerpryeckre GpyHKINH, X CBOMCTBA U rpadUKH 1

39 Tpuronomerpudeckne GyHKIIUU, HX CBOWCTBA U TpadyKH 1

40 OT00p KOpHEH TPUTOHOMETPUIECKUX YPaBHEHHH C 1

ITOMOIIBIO TPUTOHOMETPHIECKOH OKPYKHOCTH




OT00p KOpHEH TPUTOHOMETPUIECKUX YPaBHEHHH C

41 ITOMOIIBIO TPUTOHOMETPHIECKOH OKPYKHOCTH !

4 OT00p KOpHEH TPHIOHOMETPHECKHX ypaBHEHHIA C 1
ITOMOIIBIO TPUTOHOMETPHYIECKOH OKPYKHOCTH

43 OT00p KOpHEH TPHIOHOMETPHECKHX ypaBHEHHIA C 1
MIOMOIIBIO0 TPUTOHOMETPUYCCKOI OKPYKHOCTH

44 Pemenune TpUroHOMETPHUYECKUX HEPABEHCTB 1

45 Pemenune TpUroHOMETPHUYECKUX HEPABEHCTB 1

46 Perienue TpUroHOMeTpUYECKUX HEPABEHCTB 1

47 Pemenune TpUroHOMETPHUYECKUX HEPABEHCTB 1

48 Kontponsnas padora: "I'pad ki TPUTOHOMETPHIECKIX 1
¢dbynakui. TpuroHoMeTpruueckne HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHHUS TOKA3aTEIbHBIX HEPABEHCTB 1

50 OCHOBHBIC METOJIbI PCIICHHS [TOKA3aTEIbHBIX HEPABCHCTB 1

51 OCHOBHBIE METO/IBI PEIICHHS TOKA3aTEIbHBIX HEPABCHCTB 1

52 OCHOBHBIE METO/IbI PEILICHHUS TOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIC METO/IbI PEIICHUSI JTOTAPUPMHUCCKIX 1
HEPaBCHCTB

54 OCHOBHBIE METO/IBI PEIICHHS JIOTaAPUPMHIECKIX 1
HEPaBEHCTB

55 OCHOBHBIE METO/IBI PEIICHHS JOTaAPUPMHIECKIX 1
HEPaBEHCTB

56 OCHOBHBIC METO/IbI PEIICHUSI JTOTAPUPMHUCCKIX 1
HEPaBCHCTB

57 OCHOBHBIC METO/IbI PCIICHHUS UPPAIIMOHATBHBIX 1
HEPaBCHCTB

53 OCHOBHBIE METO/IBI PELICHHUS UPPAMOHATHHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IBI PEIICHHUS UPPAMOHATHHBIX 1
HEPaBEHCTB

60 OCHOBHBIC METO/IbI PCIICHHUS UPPAIIMOHATHHBIX 1
HEPaBCHCTB

61 Fpa(bnqecicne METOJIbI PEIICHUS UPPALMOHATBHBIX 1
YpaBHCHUIA

62 I'padmueckue METOIBI peIIeHUS HPPAITHOHATBHBIX 1

YpPaBHEHHI




I'padpuaeckue MeToaBI peIICHNS TOKA3aTEIBHBIX

63 .
YpaBHEHUH

64 I'padmueckue MeTo b1 pelIeHHUs TOKa3aTeIbHBIX
HEPaBEHCTB

65 Fpaq)nqecicne METO/IbI PEIICHHS JIOTapUPMHUIECKUX
YpaBHEHUH

66 I'padmueckue MeTOIBI peIIeHus Torapu(pMUIECKUX
HEpPaBEHCTB

67 I'padmueckue MeTOIBI peIIeHUs Torapu(pMUIECKUX
HEPaBEHCTB

68 I'padmueckre MeTobI pelIeHNs TOKa3aTeNbHbBIX U
norapu()MHUIECKUX ypaBHEHUH

69 I'padmueckue MeTobI pellIeHNs TOKa3aTeNbHbBIX U
Jorapu()MHUYECKUX ypaBHEHUN

70 I'padnaeckue MeToBI pelIeHNS TOKA3aTENbHBIX U
Jorapu()MHUYECKHX HEPABEHCTB

71 I'padnaeckue MeToBI pelIeHNS TOKA3ATENbHBIX U
Jorapu()MHIECKHX HEPABCHCTB

7 Konrponbnas padora: "MppannoHansHble, HOKa3aTelbHbIC
1 jjorapupMuIecKue HepaBeHcTna"
KomrunekcHele uncna. Anredpandeckas 1

73 TpPUrOHOMETpUYEcKast (POPMBI 3aITHUCH KOMIUIEKCHOTO
qucna
KomrunekcHele uncna. Anredpandeckas 1

74 | TpuroHomerpuueckasi GopMsbl 3aUCH KOMIUIEKCHOTO
qucna

75 Apudmernyueckre onepaniy ¢ KOMITICKCHBIMH YHCIIAMH

76 ApudMeTHIECKHEe OTIepallii ¢ KOMIUIEKCHBIMH YHUCIAMH

77 N300pakeHre KOMIIEKCHBIX YHCEIl Ha KOOPAWHATHOMN
IUIOCKOCTH

78 N300pakeHre KOMIIEKCHBIX YHCEIl Ha KOOPAWHATHOMN
IUIOCKOCTH

79 ®opmyna Myaspa. KopHu n-0il creneHu U3 KOMIUIEKCHOTO
qHcia

80 ®opmyna Myaspa. KopHu n-0il creneHu U3 KOMIUIEKCHOTO
qHcia

81 [IpumMeHeHre KOMIIJIEKCHBIX YKCEN JUIsl PELICHHUS




(U3NIECKUX U TEOMETPUIECKHX 33144

82 Konrposnbhas padora: "KoMmuiekcHble uncia' 1

83 HatypanbHble U 1ie1ble yncia 1

84 HatypasbHble U mesbie Jrciia 1

85 [IpumeHeHne MPU3HAKOB ACTUMOCTHU LEJIbIX YHCEI 1

86 [IpumeHeHne MPU3HAKOB ACTUMOCTHU LEJbIX YHCEI 1

]7 [IpumeHeHne MPU3HAKOB ASTUMOCTH Tenbix yuces: HOJ[ 1
n HOK

88 [Ipumenenue npu3HakoB AeauMocTd uenbix yucen: HOJI 1
n HOK

89 [IpumeHeHue MPU3HAKOB ACIMMOCTH LEIBIX YUCEL: 1
OCTaTKH 10 MOJIYJIIO

90 [IpumeHeHre MPU3HAKOB ACTUMOCTH IETBIX YUCEIT: 1
OCTaTKH 10 MOJIYJIIO

9] [IpumeHeHre MPU3HAKOB ACTUMOCTH IETBIX YUCEIT: 1
anroput™ EBKIWma JuIsl pelieHrs 3a/1a4 B IEJIbIX YHACIax

92 Konrposnbnas padora: "Teopus nenbix unucen” 1

93 CucreMa U COBOKYITHOCTh ypaBHEeHUH. PaBHOCHUIIbHBIE 1
CHUCTEMBbI U CUCTEMBI-CJIC/ICTBUS

94 CuctemMa U COBOKYITHOCTh YpaBHEHHUH. PaBHOCHIIEHBIE 1
CHCTEMBI U CHCTEMBI-CJICICTBHUS

95 OCHOBHBIC METOIbI pemeHvI/I;{ CHCTEM M COBOKYITHOCTEH 1
paIlMOHATILHBIX YpaBHEHUH

96 OCHOBHBIEC METO/IbI pemeHI/Iﬂv CHCTEM M COBOKYIHOCTEH 1
HMPPalMOHATLHBIX YpaBHEHUI

97 OCHOBHBIEC METO/IbI pemerm CHCTEM M COBOKYIHOCTEH 1
[I0Ka3aTeJIbHbIX YPAaBHEHUI

08 OCHOBHBIC METO/IbI pemerI;{ CHCTEM M COBOKYITHOCTEH 1
[I0Ka3aTeJIbHbIX YPAaBHEHUI

99 OCHOBHBIE METO/IBI PEIICHHUSI CHCTEM H COBOKYITHOCTEH 1
JIOTapu(PMHUIECKIX YpaBHEHUH

100 OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U COBOKYITHOCTEMH 1
JIOTapu(PMHUIECKIX YpaBHEHUH
[IpumeHeHre CUCTEM K PELICHUI0 MAaTeMaTUYECKUX 3a1a4

101 | u3amay4 U3 pasIMuHBIX O0JIACTEll HAYKH U peallbHOM 1
JKU3HU, UHTEPIIPETALUs [TOJyYSHHBIX PE3yJIbTaTOB

102 | IlpumMeHeHHEe CUCTEM K PEIICHUI0 MAaTEMaTUYECKHUX 3a1a4 1




1 33/1a4 U3 Pa3InIHBIX 00JIaCTeH HAYKH U peaTbHON
KHI3HH, HHTEPIIPETALNS TTOTyICHHBIX Pe3yIbTaTOB

HpI/IMCHeHI/Ie HEPABCHCTB K PCHICHNUIO MAaTCMAaTUYCCKUX

103 | 3amad u 3ama4 U3 Pa3TUIHBIX 00IacTel HAYKU U peaTbHOI 1
KHI3HH, HHTEPIIPETALNS TTOTyICHHBIX Pe3yIbTaTOB
Kontponbnas pabora: "CUCTEMBI palliOHATIbHBIX,
104 | uppanHMOHAIBHBIX TOKA3ATEIbHBIX U JIOTAPUPMHUUCCKUX 1
ypaBHeHHH"
105 | PanuoHaibHbIE YpaBHEHUS C apaMeTpaMu 1
106 | PanmmoHanbHBIC HEPABEHCTBA C IMapaMeTpaMu 1
107 | PanuoHa/bHBIE CUCTEMBI C TApaMETpaMu 1
108 HppanuoHnanbHble ypaBHEHHUSI, HCPABEHCTBA C 1
napamMeTpamu
109 | MppanmoHalbHBIE CHCTEMBI C TTApaMeTPaMH 1
110 | Tloka3arenpHblE YpaBHEHUS, HEPABEHCTBA C ITApaMETPaMHU 1
111 | Tloxa3aTenbHbIE CUCTEMBI C TapaMeTpaMu 1
112 Jlorapudmraeckue ypaBHEHHS, HEPABSHCTBA C 1
mapaMeTpamu
113 | JlorapupMudecKre CUCTEMEBI C TapamMmeTpaMu 1
114 | TpuroHoMeTpuUYecKHEe YPaBHEHUS C MapaMeTpamu 1
115 | TpuroHomeTpHUiIeCKHe HEPABSHCTBA C TapaMeTPaMH 1
116 | TpuroHOMETpHUIECKHE CHCTEMBI C ITapaMeTpaMu 1
[TocTpoeHue u ucciegoBaHNEe MaTEMAaTHIECKUX MOJIEJIeH
117 | peaqbHBIX CUTyalluil C OMOILIBIO YPAaBHEHUHN C 1
mapaMeTpamu
[TocTpoeHue u ucciegoBaHNEe MaTEMAaTHIECKUX MOJIEJIeH
118 | peanbHBIX CUTyalUi C MOMOILIBIO CUCTEM YPaBHEHHI C 1
napamMeTpamu
[TocTpoeHue u ucciegoBaHNEe MaTEMAaTHIECKUX MOJIEJIeH
119 | peanbHBIX CUTyalUil C MOMOILBIO CUCTEM YPaBHEHHI ¢ 1
napamMeTpamu
120 | KonTposbHas padoTa: "3anaqu ¢ mapamerpamu’ 1
121 ’ITIOBTOpCHI/Ie, 00001IeHEe, CCTEMATH3aIMs] 3HAHUI: 1
YpasaeHus"
122 POBTOpeHHG, 0000111eH1E, CUCTEMAaTH3alis 3HAHUIA: 1
YpaBHenus"
123 | TToBTOpeHue, 0000IICHHE, CHCTEMATH3AIMs 3HAHUI: 1




"YpaHenus. CucTeMbl ypaBHEHHI"

[oBTOpenue, 0000IIECHIE, CHCTEMATH3AINs 3HAHUN:

124 1
"HepaBencrsa"

125 [oBTOpenue, 0000IIECHIE, CHCTEMATH3AINs 3HAHUN: 1
"HepaBencrsa"

126 [ToBTOpenue, 0600ImeHNe, CHCTeMaTH3ausl 3HAHH]: 1
"HepaBenctna"

127 [ToBTOpenue, 0600ImeHNe, CHCTeMaTH3ausl 3HAHH]: 1
"[IpousBoHas U €€ mpruMeHeHHe"

128 [oBTOpenue, 0000IIeHIE, CHCTEMATH3AINs 3HAHUN: 1
"[IpousBojHast u e€ npuMeHeHue"

129 [oBTOpenue, 0000IIeHIE, CHCTEMATH3AINs 3HAHUN: 1
"[IpousBojHast u e€ npuMeHeHue"

130 [ToBTOpenue, 0600IeHNe, CHCTeMaTH3ausl 3HAHNH]: 1
"WHTerpan u ero npuMeHeHue"
[ToBTOpenue, 0600ImeHNe, CHCTeMaTH3ausl 3HAHAH]:

131 "DyHKIIN" !
[oBTOpenue, 0000IIECHIE, CHCTEMATH3aIUs 3HAHUN:

132 "®OyHkun" 1
[oBTOpenue, 0000IIECHIE, CHCTEMATH3aIUs 3HAHUN:

133 "®OyHkun" 1

134 | HUroroBas KOHTpoOJIbHAs paboTa 1 1

135 | UroroBas kOHTpOJIbHAs paboTa 1 1

136 | TloBTOopeHue, 0000IICHUE, CUCTEMATH3AIMS 3HAHUIMA
OBIIEE KOJIJMYECTBO YACOB IT10 [TPOTPAMME 136 10




MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMPoBePSIEMOro
pe3yabTarTa

1

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi

Yucna U BEIUMCIIEHUS

1.1

OnepupoBaTb TMOHATUSAMHU: pAallMOHAIBHOE U  JCHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS M JICCSITUYHAS IPOOb, MPOIICHTHI

1.2

Boimonuate  apudmeTnueckue — omepaldd € palMOHAIbHBIMU U
JEHCTBUTEILHBIMH YUCIAMU

1.3

Boimonsate npuOmmkEHHbIE BBIYMCICHUS, UCTONb3Ys MpaBHJia OKPYTJICHUS,
J€JIaTh IPUKUIKY U OLICHKY Pe3yJIbTaTa BBIYUCICHUI

1.4

OnepupoBath TOHATHUSMHU: CTENEHb C LEJbIM I[IOKa3aTelieM, CTaHJapTHas
dbopMa 3ammcu JIEHCTBUTEIBHOTO 4HCIA, KOPEHb HATypalbHOW CTENCHHU;
WCIIOIh30BaTh MOAXOAAIIYI0 (GopMy 3amucu ACHCTBUTEIBHBIX YHCEN IS
pelieHus: MPaKTUYECKUX 3a/1a4 U IPEICTaBIICHUSI TaHHBIX

1.5

OnepupoBarh MOHATUSIMHU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
UCTOJb30BAaTh  3allUCh  NPOM3BOJIBHOIO  yIiia  4yepe3  oOpaTHbIE
TPUTOHOMETpHYECKHe QYHKIUU

YpaBHEHUS 1 HEPABEHCTBA

2.1

OnepupoBaTh MNOHITUSIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJNOE,
panuoHanIbpHOE, MppalMOHAIBbHOE yYpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE

2.2

Boinonusate npeoOpa3zoBaHUsi TPUTOHOMETPUYECKHX BBIPAKEHUH M peliaTh
TPUTOHOMETPUUECKHUE YPABHEHHUS

23

BrimonHaTe mnpeoOpazoBaHMs IENbIX, PAlMOHATIBHBIX U HPPALMOHAIBHBIX
BBIDAXCHUM M pemiarb OCHOBHBIE THUINBI ILEJBIX, PALNMOHAIBHBIX U
HMPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

24

IIpuMeHATH ypaBHEHHUs U HEPABEHCTBA IS PEILICHUS MaTEMAaTUYECKUX 3a1a4 U
3a/1a4y U3 pa3InYHbIX 00JIaCTEeH HAYKU U PEATbHOM KU3HHU

2.5

MOI[GJII/IpOBaTB PCAJIbHBIC CUTyallUM Ha A3BIKC a.HI‘erBI, COCTaBJIATH
BBIpAXKXCHHUS, YpPaBHCHHA, HCPABCHCTBA I10 YCJIOBHUIO 3aJadyu, HCCICIAOBATH
MMOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUECM allllapara a.HI‘erbI

@OyHKIUHN U TpapUKU

3.1

OnepupoBaTh NMOHATUSAMH: (PYHKIMS, cOCOOBI 3amaHus (DYHKIHMH, OOJIACTh
OTpe/IeJICHUsI 1 MHOXKECTBO 3HaUeHUW (yHKINHU, rpaduK (HYHKIHH, B3AaUMHO
oOpaTHbIe GYHKINUU

3.2

OnepupoBaTh NOHATHAMU: YETHOCTh U HEUETHOCTh (DYHKIIMH, HYJIU (PYHKLUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA

33

Hcnonw3oBarh rpaduku GyHKIIUN Ul pelIeHUs YpaBHEHUT

3.4

Crpoutpb u uyuTath rpaduku JUMHEHHONW (YHKIMM, KBaIpaTUYHON (QYHKLUH,
CTENEHHOW (YHKITHH C LIEJIBIM TTOKa3aTeIeM

3.5

Hcnonb3oBarh rpaduku (QyHKUMA Ui HCCIEOBaHUS TMPOIECCOB U
3aBUCUMOCTEH MpH peImIeHUH 3aJady U3 JPYTUX YYeOHBIX MPEIMETOB H
peasibHOM JKU3HH, BBIPAXKaTh (OPMyJIaMU 3aBUCUMOCTH MEX1Y BEIMUYUHAMU




Hauana maTemMaTnyeckoro aHaiusa

OHepI/IpOBaTb IIOHATUAMU: IIOCJICA0OBATCIIbHOCTD, apI/I(bMeTI/I‘IeCKaH n

4.1 r€OMETPUYECKAsI IPOTPECCUU
49 OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBaloIlas TreoMeTpudecKas
' nporpeccusi, cymma 0€CKOHEYHO YOBbIBAIOIIEeH T€OMETPUUYECKON POTrpecCuu
4.3 3amaBaTh MOCIEIOBATEIHHOCTH PA3IMYHBIMH CIIOCOOAMU
4.4 Hcnonps30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTEN U IIPOTPECCUM IS PELLICHUS
peanbHBIX 3a/1a4 IPUKJIAJAHOTO Xapakrepa
5 MHoOkecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, OIEpALIMU HAJl MHOKECTBAMU
59 Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar AJisi OMUCAaHUsl PEAIbHBIX
' MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB
53 OnepupoBatb MTOHATUSIMH: OIpeJeeHueE, Teopema, CJIE/ICTBHE,
JI0Ka3aTeNIbCTBO
11 KUIIACC
Kon .
T IIpoBepsiembie NpeAMeTHbIE Pe3yJIbTATbI OCBOCHHST OCHOBHOI
TeTE 00pa3oBaTe/IbHOM MPOrPpaMMbl CpeHero o01ero od0pa3oBaHus
1 Yucia v BBIYUCIICHUS
OnepupoBaTh MNOHATUSAMU: HATypajJbHOE, LEJIOE YHCIO; HCIOJIb30BaTh
1.1 IPU3HAKN JEIUMOCTU IE€JIBIX YMCEJ, pa3jokKEHHE 4YHuclla Ha IPOCThIE
MHOXHUTENH JIJIS1 PELICHUs 3a7a4
1.2 OnepupoBaTh NOHITHEM: CTENIEHb C PAlIMOHAIBLHBIM OKa3aTeIeM
13 OnepupoBarTh MOHATHAMH: Jorapudm 4YHCla, NECATUYHBIE W HATypalbHbIC
norapuhMbl
2 YpaBHEHUS M1 HEPABEHCTBA
[IpumMeHATh  CBOWCTBA CTENMEHW [UIi  TNpeoOpa30BaHUsI  BBIPAKCHUM,
2.1 OIIEpUPOBATh NOHATUSAMHU: [TOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE THIIbI TOKA3aTEJIbHBIX YPABHEHHUI U HEPABEHCTB
BoimonHATe  mpeoOpa3oBaHUS — BBIPAXKEHUH, COAEpKAIIUX  JIOTapU(MBI;
2.2 ONEpUPOBATH TOHATUSAMH: JIOTapU(MHUUECKOEC YpaBHEHHE W HEPaBEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUH 1 HEPABEHCTB
2.3 HaxoauTe penieHus: npocTeIMX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh NOHATHUAMHU: CHCTEMA JIMHEMHBIX YpPaBHEHHM M €€ pELICHMUE;
2.4 WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM Ui PELICHUs MPAKTHYECKHX
3a1a4y
25 HaXOI[I/ITBv pelieHusl MPOCTEUIINX CUCTEM M COBOKYITHOCTEM pPallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB
MonenupoBaTh peajbHble CHUTYallMd Ha S3bIKE aireOpbl, COCTABISTH
2.6 BBIPQKECHMSI, YpPaBHEHMs, HEPAaBEHCTBA M CHCTEMbI IO YCIIOBUIO 3a/ayH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIENIN C UCTIOJIb30BaHUEM arrmapaTa anreopbl
3 DOyHKINUH U TpaPUKH
31 OnepupoBaThb  NOHATUSAMHU:  TNepuoanyeckas  (QYyHKUUSA,  MPOMEKYTKH

MOHOTOHHOCTH (DYHKIIMM, TOYKH OKCTpeMyMma (YHKIMU, HauOoJblIee U




HaAauMMCHbBIIICC 3HAYCHUS (bYHKI_[I/II/I Ha IMPOMCIKYTKE, HCIOJIb30BATh HUX IJIA
uccieaoBanus GyHKIMH, 3IaHHOU rpaduKoM

OnepupoBaTh TOHATUAMH: TpaduKW TMOKa3aTeIbHOH, JOrapu(MUUYECKOH W

3.2 TPUTOHOMETPUUYECKUX (YHKIMIA; H300paXkaTh UX Ha KOOPAWHATHOH MJIOCKOCTH
U UCTOJIb30BaTh JJIsl pEeUIeHHs] YPaBHEHHUI U HEPABEHCTB
33 N300paxath Ha KOOPIWHATHOW TIJIOCKOCTH Fp?(l)I/IKI/I HHHef/'IHB}’X YpaBHEHUU U
HCIIOJIB30BAaTh UX IJId PCHICHUA CUCTCMbI JIMHCUHBIX YPABHCHUU
34 Hcnonp3oBate Tpaguku (QyHKIUE IS UCCIENOBaHMS MPOLECCOB H
) 3aBUCUMOCTEHN U3 IPYTUX YICOHBIX TUCIUILUIUH
4 Hayana maremaTnueckoro aHanunsa
OnepupoBaTh NOHATHSAMU: HENpepbIBHAS (DYHKIMS, MpOoU3BOAHAS (YHKIUU;
4.1 WCIIOJIB30BaTh TEOMETPUYCCKUA W (U3MYECKUH CMBICT TMPOU3BOIHON ISt
pelieHus 3aaa4
49 HaxonuTe mpou3BOAHBIE 3J€MEHTApHBIX (YHKIMNA, BBIUYUCIATH MPOU3BOIHBIC
' CYMMBI, IPOU3BEICHHUSI, YACTHOTO (QYHKITHI
Hcnonp30BaTh MPOU3BOJIHYIO AJI UCCIEeNOBaHUS (QYHKIIMH HA MOHOTOHHOCTb
4.3 U DKCTPEMYMBI, IPHUMEHATH pE3yIAbTaThbl HCCIENOBAHUSA K IIOCTPOEHUIO
rpauKoB
44 Hcnonp30BaTh MPOW3BOAHYIO MJII HAXOXACHUS HaWIy4lIero pelIeHUs B
MPUKJIAAHBIX, B TOM YHUCJIC COUAJIbBHO-3KOHOMUYCCKHUX, 3aaadax
45 OnepupoBaTh MOHATHAMHU: IEpBOOOpa3HAas W  WHTErpaj; IOHUMATh
) TEOMETPUUYSCKHUI M (PU3MUECKUI CMBICT HHTErpajia
46 HaxonuTe nepBooOpa3Hble JIeMEHTApHBIX (QYHKUUH, BEIYUCIATH HHTETPAI 1O
) dbopmyne Hetotona — JleliOHuIa
47 Pemarps npuknaaHble 3aJadud, B TOM YHCJIE COLUATbHO-IKOHOMHUYECKOTO H

(bU3MYECKOTO XapaKTepa, CpeCTBAMHU MAaTEMAaTUIECKOTO aHaIN3a




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KUIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
Yucna ¥ BEIYUCIIEHUS

1.1

Panmonaneubie yncna. OObBIKHOBEHHBIE U JIECATUYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE
nepuonuyeckue Apoou. Apudmernueckue omepanuu ¢ PaluOHAIBHBIMHU YHCIAMH,
npeoOpa3oBaHMsl YHUCIIOBBIX BbIpakeHHi. [IpumeHenune npobGeil W MPOIEHTOB IS
peuieHus NPUKIAIHBIX 33/1a4 U3 Pa3IU4YHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU

JeiicTButensHbie uncna. ParmoHansHble M UppallMOHANBHBIE YHcla. ApupMeTHUIECKHe

1.2 omepamuu C JOEUCTBUTECIBbHBIMH 4YHucCIaMH. [IpuOamkEHHBIC BBIYHCIICHHS, TpaBHIIa
OKpYTJICHUsI, TPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM
Cremnenb ¢ 1ienbIM nokazateneM. CtanaapTHas ¢opMma 3alucu ASHCTBUTEIHLHOTO YHUCIA.
1.3 | Ucnmonws3oBanue moaxojasmeid (opMbl 3alUCH JEHCTBUTEIBHBIX YHUCEN IS PEIICHHS
MPaKTUYECKHX 3a/1a4 ¥ MPEJICTABICHUS JAHHBIX
1.4 Apudmernueckuit KOpCHE HaTypaJgbHOH creneHu. JlelicTBus ¢ apupmMeTHndecKuMu
KOPHSIMU HaTypaJIbHOM CTENEHU
15 CuHyC, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, APKTaHT€HC
YHUCJIOBOrO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 | ToxpnecTBa M TOXIECTBEHHBIE TPEOOPA30BaAHUS
29 [IpeoOpa3zoBanre TPUTOHOMETPHUECKUX BbIpaKeHHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
) bopmyIbl
23 VpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Meron
WHTEPBAJIOB
2.4 | Pemienwue menbix U JpoOHO-pallMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 | PemieHue nppalMOHAJIbHBIX YPaBHEHUN 1 HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUUYECKUX YPABHEHUM
27 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEILICHUIO MAaTEMAaTUYECKUX 3aJa4 U 3a7a4 U3
pa3IMYHBIX 00JIaCTeH HAYKHU U PEATbHOM KU3HHU
3 DyHKINUH U TPaPUKH
3.1  ®ynakmwms, cnocoos! 3amanus GyHkiuu. ['paduk dyakumu. Bzaumao odpaTHbie GyHKIIUHA
3 OO6nacth onpeneneHuss ¥ MHOXECTBO 3HaueHur GpyHkimu. Hymu ¢pyaknuu. [TpomexyTku
' 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIE (PYHKIIUU
33 CrenenHas GyHKIMS ¢ HATypaJbHBIM U IIEJBIM TTOKa3zaTeneM. E€ cBoiicTBa M rpaduk.
CoiicTBa u rpaduk KOpHs n-0il CTENeHn
3.4 TpuronomeTpuyeckass OKPY>KHOCTb, ONPEICICHHE TPUTOHOMETPUYECKHX (DyHKIMiA
YUCJIOBOrO apryMeHTa
4 Hayana maremaTueckoro aHanunsa
41 ITocnenoBaTeNbHOCTH, CIOCOOBI  3aJaHHs  IIOCIeIOBaTEIbHOCTEH. MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH
ApudmeTndeckass UM = TeOMETpUYecKass mporpeccud. beckoHedHO — yObIBaroImas
4o | TEOMETpUYECKas MpPOrpeccys. CymMma O€CKOHEYHO YOBIBAIOMIEH TIeOMETPHYECKOM

nporpeccur. @opMyiia CIOKHBIX NMPOLEHTOB. Mcronb30BaHue Mporpeccuu uist peLeHus
peaJIbHBIX 3a/1a4 IPUKJIIAJHOTO XapaKTepa

MHuoxecTBa 1 10ruKa




MHoecTBO, onepanuu HajJ MHOKecTBaMu. /luarpammel Diinepa — Benna. [Ipumenenne
5.1 | TEOpeTMKO-MHOKECTBEHHOIO ammnapara Jjisl ONMCAaHUs PEAIbHBIX MPOIECCOB U SBJICHUM,
IIPH PEIICHUH 337249 U3 JPYTHX YUYEOHBIX MPEAMETOB
5.2 | Ompenenenue, TeopemMa, CleICTBUE, JOKAa3aTEIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna U BBIYUCICHUS
1.1 Harypainbnbie u niensie yucna. [Ipu3Haku Je1MMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallMOHaJIbHBIM Moka3areneM. CBoMCTBa CTEIEHU
1.3 | Jlorapudwm gncna. JleciTUYHBIC U HATYPATbHBIC JTOTapr(HMBI
2 YpaBHEHUS M1 HEPABEHCTBA
2.1 [IpeoOpa3zoBanme BeIpaKEHUH, COJIEPIKAIINX JTOTaprPMbI
2.2 [IpeoOpa3zoBanue BBIpaKEHUH, COJIEPIKAIIMX CTEMEHU C PAIIMOHAIBLHBIM TTOKa3aTelIeM
2.3 [TprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 IToka3arenbHbIE YpaBHEHUS] U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHS] 1 HEPABEHCTBA
26 CI/ICTSMBI HHHeﬁHquypaBHeHHﬁ. Pemrenne npukiiagHbIX 3a7a4 ¢ MTOMOUIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH PAllUOHAJIBHBIX YPAaBHEHUH U HEPABEHCTB
78 [IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a7a4 U
3a[a4 U3 Pa3IUYHbIX 00JIacTel HAYKU U pealbHOU JKU3HU
3 @yHKUIUHU U TpadUKu
Oynkuus. [lepuonnyeckne ¢GyHkuuu. [IpoMeXyTKH MOHOTOHHOCTH —(DYHKIIUH.
3.1 Makcumymbl U MHUHUMYMBbl (QyHknuu. Hawubomnpiiee M HauMeHblee 3HAaYCHHE
(YHKIHU Ha TPOMEKYTKE
3.2 | TpuroHomerpuueckue (PyHKIIUU, UX CBOUCTBA U rpad)uKu
33 [TokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOWCTBA U rpaduKu
3.4 Hcnonb3oBanue rpadukoB PYHKITUHN TSI pEIICHUS] YpaBHECHUH U JIMHEHHBIX CHCTEM
Hcnonb3zoBanne rpadukoB GYHKIUN ISl UCCIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEH,
3.5 | KOTOpBIC BOHHKAIOT MMPHU PEIICHUH 3a/1ad U3 APYTUX YUEOHBIX MPEIMETOB U PEaTbHOM
KU3HU
4 Hayana maremaTueckoro aHanunsa
4.1 HenpepsiBabIe DyHKIIMU. METOT HHTEPBAJIOB JIJIsl PEIICHHs] HEPABEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerpudeckuii 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [IpousBoaHble 3neMeHTApHBIX (yHKOHA. DOpMyIbl HAXOXICHHS MPOU3BOIHOM
CYMMBI, IPOU3BEJCHUS U YACTHOTO (DYHKLMI
[IpumeHneHne TPOWM3ZBOJAHOW K HCCIEIOBAaHWIO (YHKIMH Ha MOHOTOHHOCTh U
4.4  skcrpemymbl. HaxokneHue HauOONBIET0 M HAUMEHBIIETO 3HAYCHHUS (YHKIUM Ha
OTpE3Ke
45 [IpuMeHeHne MPOU3BOIHOM ISl HAXOXKIACHUS HAWIIYYILEro PElICHUs B NMPHUKIIATHBIX
3ajaydax, AJIs ONpeaesieHUs] CKOPOCTH Ipoliecca, 3alaHHoro (opMyJIon Wi rpagukoM
4.6  llepBooOpa3zHas. Tabauia nepBooOpa3HbIX
47 WHuTerpan, ero reomMeTpudeckuii U (Qpu3nyUeckuii cMbICI. BpluucieHne mHTErpaiga 1mo
dbopmyne Hetorona — JleliOHua




ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJBLHOM TPOT'PAMMBI CPEJTHET O
OBLIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

BHaI[eHI/Ie MCTOJaMHU JOKA3aTCIIbLCTB, AJITOpUTMaMU PCIICHUA 3a/la4; YMCHHC
dbopMyIHpOBaTE ¥ ONEPUPOBATH TOHATHUSAMH: OIPENEICHUE, aKCHOMa,
TeopeMa, CIEACTBHE, CBOMCTBO, MPU3HAK, JTOKA3aTEIhCTBO, PAaBHOCHIIbHBIE
GhOpMYITUPOBKH;, TPUMEHATh HX; yMeHUE ¢GOpMyIUpOBaTh OOpaTHOE U
IIPOTUBOIIOJI0XKHOE YTBEPKICHUE, NPUBOAUTL IPUMEPHl U KOHTPIPUMEDPBIL,
UCTOJB30BaTh ~ METOX  MaTeMaTHYeCKOW  WHIYKIIHH; MIPOBOJTUTH
AOKAa3aTCIBbHBIC PACCYXKIACHHUA IIPpHU PCUHICHUU 3a/ia4, OCHUBATL JIOTUYCCKYIO
MIPAaBUIBLHOCTh PACCYKICHHIA; YMEHUE ONEPUPOBAThH MIOHATHSIMU: MHOXECTBO,
IMOAMHOKECCTBO, OIlCpallid HAA MHOXCCTBAMU, YMCHHC HUCIIOJIb30BATh
TEOPETHKO-MHOKECTBEHHBIHN anmapaT Ui ONMUCAHUS PEATbHBIX MPOLECCOB U
SABICHUA W TpPU pELICHHHM 3aJad, B TOM YHCJIE H3 JPYrHX Y4eOHBIX
MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATUSMU: Tpad, CBA3HBII Tpad, nepeso,
IUKJI, Tpad Ha TUIOCKOCTH,; yMEHHE 3aJaBaTb M OIUCHIBATh TIpadsl
Pa3IMYHBIMH CITIOCOOAMU; MCIIOIB30BaTh rpadbl MPH PEIICHUH 33124

YMeHue omnepupoBaTh MOHATUSMHU: HATYpaJbHOE YHCIO, LEJI0e YHUCIIO,
CTCIICHb C ILCJIBIM IMOKAa3aTCJICM, KOPCHb HaTypaﬂbHOI\/’I CTCIICHHU, CTCIICHBb C
paloHaJIbHBIM MOKAa3aTeleM, CTENeHb C JEHCTBUTENIbHBIM IIOKa3aTelleM,
Jorapudm Yucia, CHHYC, KOCHHYC ¥ TAHT'€HC IPOM3BOJIBHOIO YHCIIA, OCTaTOK
0 MOAYJIO, palOHaJIbHOE YHKCIO, MPPAlMOHAIBHOE YHWCIO, MHOXECTBa
HaTypaJIbHbIX, ULCJbIX, pallMOHAJIbHBIX, ,Z[GﬁCTBHTCJIBHBIX YUCCii; YMCHHUC
UCIIOJIb30BaTh NPU3HAKU JIEIMMOCTH, HaWMEHbUIMH OOIuN JOeauTens |
HauMeHbIlee oOIee KpaTHoe, alropuT™M EBKIuAa Mpu pelieHnH 3aad,
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMHU CUUCIICHUSI; yMEHHE
BBIIIOJIHSITE BBIYMCICHHE 3HAUEHUU U HpCOGpaBOBaHHH BI:Ipa)KeHI/Iﬁ cO
CTeNeHsSMH U JorapudpMamu, TMpeoOpa3oBaHusl APOOHO-PAITMOHATBHBIX
BBIpa)KeHI/II\/'I; YMCHUC ONCPUPOBATHL TIMOHATHAMHU: MOCJICAOBATCILHOCTD,
apudmernyeckas Mporpeccus, reoMeTpuueckas Hporpeccusi, OECKOHEYHO
yObIBaroIas reoMeTpuIecKast IPOTPECCHsi; yMEHHE 3a/1aBaTh
MOCJIEI0BATENBHOCTH, B TOM YHCJE C IMOMOIIBI0 PEKYPPEHTHBIX (hopmy;
YMCHHUC OINCPUPOBATH MOHATHAMH: KOMIIJICKCHOC YHUCIIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YHUCIA, MOAYJIb W apryMEHT KOMIUIEKCHOrO uucia, ¢gopma
3allMCHU KOMIIJICKCHBIX YHUCCII (I‘GOMeTpI/I‘IeCKa}I, TPUTOHOMCTPHUYCCKAA U
anreOpandeckas); yMeTh MPOU3BOAUTH apUPMETUYECKHE JECUCTBUS C
KOMITJICKCHBIMHA qucjaaMu, IMPUBOJUTH IMPUMCPLL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEJI; OINEpUpPOBATH IMOHATHSMU: Martpuma 2x2 u 3x%3,
OMpPCACIIUTCIIb MATPHUILIbI, I‘GOMGTpI/I‘-IGCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue omnepupoBaTh TMOHATUSMU: palMOHANbHBIE, HppalMOHATbHEIE,
MOKa3aTeiabHbIe, CTETNCHHBIE, JIOTApUPMUYECKUE, TPUTOHOMETPUUECKHE
YpaBHEHUSI 1 HEPABEHCTBA, UX CHCTEMbI, YMEHUE ONEPUPOBATH MOHATHSIMMU:
TOXKIIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YPaBHEHHUH U HEPABEHCTB, PABHOCUILHOCTh YPABHEHHI, HEPABEHCTB
U CHCTEM; YMEHHUE pelllaTh ypPaBHEHUS, HEPABEHCTBA U CUCTEMBI C MOMOIIbIO
pa3IMyYHbIX TNPUEMOB; pElIaTh YPaBHEHMs, HEPABEHCTBA U CHCTEMBI C




[apaMeTpoOM; NPUMEHATh YpPABHEHHS, HEPABEHCTBA, HMX CHUCTEMbI IS
pelleHrs MaTeMaTHYeCcKUX 3aJad W 3aJad U3 pazIuyHbIX 00JacTell HayKu U
peanbHON KU3HU

YMeHue omnepupoBaTh MOHATUSAMH:  (QYHKUUS, UETHOCTh (YHKLUH,
MEePUOJUYHOCTh (PYHKIMHM, OTPAaHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (GYHKIMH, HauOoibllee W HaMMEHBIIEEe 3HAYCHUS
(GyHKIMM Ha TPOMEXYTKE, HEMpephiBHAs (YHKIHS, aCUMIITOTHI Tpaduka
¢byHKUMH, TiepBas W BTOpas NMPOU3BOAHAS (YHKLUUH, T€OMETPHUECKUU U
(U3MYECKU  CMBICT  TPOM3BOJHOW, TIEPBOOOpa3Has, ONpeaeaEHHBII
MHTETpaj, YMEHHE HaXOIUTh AaCUMOTOTHl Tpaduka (QYHKUUH; YMEHHE
BBIUHCIIATH MIPOU3BOJIHBIE CYMMBI, TPOU3BENCHUS, YACTHOIO ¥ KOMIO3UIIMHU
(byHKUMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduKy (QpyHKIUH; YMEHHE
HaXOJUTh MPOU3BOIHBIC AIEMEHTApHBIX (YHKIUI; yMEHHE MCIIOIb30BaTh
NPOU3BOJHYIO JJsl HCcienoBaHUA (PYHKUUH, HaXOAWTh HauOOJbLIME U
HauMEHbIINE 3HadeHHs (YHKUUN; CTPOUTHh TpaduKHM MHOTOUJIEHOB C
UCTOJb30BAHUEM  amMapaTa MaTEeMaTU4YeCKOro  aHajiu3a; IPUMEHATH
MIPOM3BOJIHYIO JJISl HAXOXKIECHUS HAMITY4YIIEero pelIeHHs B IPUKIAIHBIX, B TOM
YHce COLMATbHO-DKOHOMHUYECKUX U (U3MYECKUX 3a/adyax; HaxOIHUThb
wiom@aad U 00bEMBI QUIyp € MOMOLIBI0 WHTErpania; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOT0 MOJEIMPOBAHUS C TOMOIIBIO  TU(depeHINaTbHBIX
YpaBHEHUI

YMeHue onepupoBaTh MOHATUAMH: Trpaduk (yHKIHH, oOpaTHas (QYyHKITUS,
KOMMO3uLMsl (QyHKUMH, nuHeHHass (yHKIUSA, KBajpaTHuHas (QyHKIu,
pauMoHanbHas (PyHKIMS, CTeNeHHas (QYHKUUS, TPUTOHOMETPUUYECKHE
¢byHKUMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMM, TOKa3aTeiabHas U
norapudmudeckas (QyHKIUHA, yMEHUE CTPOUTh TpaduKHd H3yUYCHHBIX
(GbyHKUMH, BBINOJIHATH NpeoOpa3oBaHus rpadukoB (YHKUIMH, UCIOIB30BATH
rpaduKu Ui U3y4EeHHUs NIPOLECCOB U 3aBUCUMOCTEN, IPU PEIIEHUH 3a7a4 U3
ApYyruxX Y4eOHBIX NPEAMETOB M 3aJad W3 pPEATbHOM >KW3HHU; BBIPAXKATh
(bopMynIaMy 3aBHCHMOCTH MEXIY BEIMYMHAMM; HUCIOJIB30BaTh CBOMICTBA U
rpaduku  (QYHKIMHA [UIS pelieHHs YpaBHEHUH, HEPaBeHCTB W 3agad ¢
napameTpamy; H300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
peLIeHU YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBbIE 3aJayd pa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOIEHTHI, JOJIM W YacTH, HA JBHXKEHHE, paboTy, CTOMMOCTb TOBAapOB MU
yCIIyT, HAJIOTH, 3aJa4d M3 00JacTU YIPABICHMS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI II0 YCJIOBHIO 3aJa4yM, HCCIEJOBATHh IIOJyYEHHOE pCIICHUE H
OLIEHUBATh  MPABIONOJOOHOCTh pE3yJbTaTOB; YMEHHUE MOJEIUPOBATH
peaJIbHBIC CHUTyallud Ha S3bIKE MAaTEMaTHKH; COCTABIIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U MX CUCTEMBI 10 YCJIOBMIO 3a7a4M, UCCIIEN0BAThH
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BaHMEM  ammapara  aiureopsl,
UHTEPIPETUPOBATH MOJYUEHHBIN PE3YyIbTaT

YMeHue omnepupoBaTh MOHATHAMHU: cpelHee apupMeTHyeckoe, MeauaHa,
HanOoJbIllee ¥ HaWMEHbINEe 3HAYCHUsS, pa3Max, JWCIEPCHs, CTaHIAPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE W3BIEKaTh, WHTEPIPETHPOBATH
nH(pOpMaIno, MPEACTAaBICHHYI0 B TaOMWIAX, Ha Juarpammax, rpadukax,
OTPaXKarolyl0 CBOWCTBA PEAIbHBIX IPOLIECCOB U SBICHUH; IPEACTABIIATH
nHpOpMaNUIO C TOMOIIBI0  TaOJIWI] MW  JAWarpaMM;  HCCIEA0BaTh
CTaTUCTUYCCKUEC JaHHBIC, B TOM 4YHUCJIIC C IIPUMCHCHHUCM Fpaq)I/I‘IeCKI/IX




METOJIOB U DJIEKTPOHHBIX CPEACTB; rpaduecKu HMCCIEAOBaTh COBMECTHBIC
HaOJII0/IEHNUs C TIOMOIIBIO TMarpaMM pacCeuBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIIYYaWHBIA OIBIT M CIIy4aliHOE COOBITHE,
BCPOATHOCTDH CHy‘-I&fIHOI‘O COGBITI/IH; YMCHUC BBIYUCIIATL BCPOATHOCTH C
MCIOJIb30BaHUEM TpapUuecKUX METOAOB; MPUMEHSTh (DOPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (QOpMylly TOTHOH BEpOSATHOCTH, (opmyiy
bepuymm, komOuHartopHble (akThl U (HOPMYJIBI; OLICHUBATh BEPOSTHOCTH
peanmbHBIX  COOBITHI; yMEHHE ONEepHUpPOBATh MOHATUSAMHU: CIydaifHas
BEJIMYMHA, pacHpelielieHHe BEpPOSATHOCTEH, MaTeMaTHYecKoe O0KHJaHue,
IHCTIEpPCUsl U CTaHIAPTHOE OTKJIOHEHHE CIy4YalHOW BENTUYMHBI, (DYHKIHH
pacrnpesenieHuss W IUIOTHOCTM  PaBHOMEPHOTO,  MOKAa3aTelbHOIO0 U
HOpMaJIbHOT'O pacnpe;[eneHHf/'I; YMCHHUEC UCIOJIBb30BATH CBOIICTBa HU3YYCHHBIX
pacrnpenenieHuid JUIsl peleHusl 3a/ady; 3HAaKOMCTBO C MOHSTHSIMH: 3aKOH
GOHBIHI/IX YHUCCJI, MCTObI BBIGOpO‘-IHBIX I/ICC.HGI[OBaHI/II\/'I; YMCHUC TTPHUBOJUTDH
IpUMephl MPOSBICHHUS 3aKOHA OOJBIIMX YHCET B NPUPOAHBIX U
OGH.[GCTBGHHBIX SABJICHUAX; YMCHHUC OIICPHUPOBATHL MOHATHUAMU: COYCTAHUC,
MepecTaHoOBKa, YUCIIO COYETaHWI, YHUCIO MepecTaHOBOK; OuHoM HpioToHAa;
YMEHHE NMPUMEHATh KOMOMHATOPHBIE (DaKThl M PACCYKIACHUS IS pEIICHUS
3a/a4y; OILICHMBATh BEPOSTHOCTU  pEAIbHBIX  COOBITUH;  COCTaBIATH
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATD NIOJIYYCHHBIA PE3yIbTaT

YMeHue  omnepupoBaTh  MOHATUSAMH:  TOYKA, MpsiMas,  IUJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYMHA YTJIa, TUIOCKUNA yToJ, ABYTPAHHBIN
yroj, TPEXTPaHHBIA YTOJ, CKPEIIMBAIOLIMECs MpsSMbIE, NapajljIeNbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YTroJl MEXAy MPSIMBIMU, YTOJ
MEXy NPSMON U IUVIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMM, PACCTOSIHUE OT
TOYKH JO IJIOCKOCTH, PAaCCTOSHUE MEXAY MPSMBIMHU, PACCTOSHUE MEXIY
IJIOCKOCTSIMU; YMEHHE UCTIONB30BaTh MIPH PEIICHUH 33/1a4 U3y4eHHbBIC (DaKThI
U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLEHUBaTh pa3Mepbl OOBEKTOB
OKpYXaloIlero MHpa; CTPOUTh MAaTEMaTHYECKHE MOJEIHU C IIOMOIIBIO
reOMETPUYECKUX TIOHATUM M BEJIWYMH, peulaTh CBSI3aHHbIE C HHUMH
MPaKTUYECKUE 3a]]a4H
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIAAL (QUIyphl, 00BEM (UTYPBI,
MHOTOTPaHHHK, PaBHJIBHBIH MHOTOTPAHHHK, CEYEHNE MHOTOTPAaHHHKA, KyO,
napajiesienunes, npu3Ma, nupamuaa, Gurypa u MOBEpXHOCTh BpallleHUS,
WINHAP, KOHYC, IIap, cdepa, IUIOMAAb Ccdepsl, IMIIOLIaIb MOBEPXHOCTU
OUpaMHIBI, TPHU3MBL, KOHYyca, HWIMHApA, 00BbEM KyOa, MPSMOYTOJIBHOTO
napajjieNienunena, MNHPaMHIbl, MPHU3MBIL, IHJIUHApPA, KOHyca, IMIapa,
pa3BEPTKA MOBEPXHOCTH, CEYECHUSI KOHYCAa W IWIMHAPA, MapajieabHbIe OCH
WA OCHOBAHHIO, CEYEHHUE IIapa, INIOCKOCTh, Kacaromasics cepsl, IINHApPA,
KOHyCa; yMEHHE CTpPOMTh CEYEHHE MHOTOTpaHHUKA, H300pakaTh
MHOTOTPAaHHHUKH, (UTYphl U TOBEPXHOCTH BpALICHUSA, MX CEUYCHHUS, B TOM
YHCIIE C MOMOIIBIO AJIEKTPOHHBIX CPEICTB; YMEHHE NPHUMEHSTH CBONCTBA
TeOMETPHUECKUX (UTYpP, CaMOCTOSTEIBHO (OPMYIHUPOBATH ONPEACTICHUS
u3ydaeMblX (uryp, BBLABHTAaTh THUIOTE3Bl O CBOMCTBAX M IpH3HAKaX
reoMeTpHuecKuX (uryp, OOOCHOBBIBATH WJIM OMNPOBEpPraTth HUX; YMEHHE
INPOBOANTH KiIacCH(UKAMIO GUTYp 1O Pa3IWYHBIM NPU3HAKAM, BBIOJIHITH
HE00XO/IMMBIE JTOTIOJTHUTEIIbHBIE TOCTPOCHUS
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YMmenune OIICpHUPOBATH IIOHATUAMMU: JABHXKCHUC B MMpOCTPAHCTBC,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
IMOBOPOT, IpeoOpa3oBaHME IMOAOOWs, IOAOOHBIC (QUIYPBI, YMCHHE




pacrio3HaBaTh paBHbIE U MOJOOHBIE (UTYphHl, B TOM 4YHCIE B IPHPOJIE,
UCKYCCTBE, apXUTEKType; HCIIOJI30BaTh T'€OMETPHUYECKUE OTHOIICHHS TPU
pemicHun 3aJad4; HaXOAUTb TCOMCTPUUCCKHUC BCINYUHLBL (,Z[.HI/IHa, yroi,
IJI01ab, O0BEM) MPHU PEIICHUH 3a/1a4 U3 APYTHX YUYSOHBIX MPEIMETOB U U3
peaHBHOﬁ JKU3HU; YMCHHC BBIYHCIIATH I'COMCTPHUYCCKUC BCIIMYUHBI (I[J'II/IHa,
yToJl, IJIomaas, OOBEM, IUIOIIAAb MOBEPXHOCTH), HUCIIONB3YsS H3yYCHHBIC
(bOpMyJ'H:I U MCTOABbI, B TOM YHUCJIC: IUIOIIAAb IMOBCPXHOCTU IMMHUpPaAMHBI,
MIPU3MBI, KOHYCa, [IWJIMHIPA, TUIOMmaas chepbl; 00bEM KyOa, TPSIMOYTOIBHOTO
napajuieJenumena, NUpaMuabl, PU3Mbl, LUIUHAPA, KOHYyca, LIapa; YMEHHUE
HaXOJUTh OTHOIIIEHHE 00BEMOB TTOIOOHBIX (HUTYP
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YMeHue onepupoBaTh MOHSTUSIMH: TMPSMOYTOJbHAs CUCTEMa KOOPJAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJAHMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa Ha YHCIO, paslioKeHHWE BEeKTopa Mo 0aswucy,
CKaJSIPHOE TPOM3BEACHHE, BEKTOPHOE IPOU3BEACHHME, YIOJd  MEXKIY
BEKTOpPaMH; YMEHHUE HMCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOA IS
pelIeHrs TEOMETPUUECKUX 3a/a4 U 33724 APYTUX Y4eOHBIX TPEIMETOB
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YMeHue BBIOMPATh MOAXOSAIINA METOM JUIS PEIICHUs 3aJa4d; MOHUMAaHHE
3HAYUMOCTH MAaTeMAaTUKM B HW3YYEHMHM NPUPOJIHBIX M OOLIECTBEHHBIX
MPOLECCOB U SABJIECHUW; YMEHHME pACIO3HABaTh IIPOSIBIICHUE 3aKOHOB
MaTe€MaTUKU B HMCKYCCTBE, YMEHHE IPHUBOAMTH MPUMEPHl MAaTEMaTUYECKHX
OTKPBITUI POCCUKCKON U MUPOBOM MATEMaTUYECKON HAYKHU




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'J I1O
MATEMATHKE

Kon

ITpoBepsieMblii JJIEMEHT COEPKAHUS

1

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIe " [ECIbIC YHCIIa. HpI/ISHaKI/I JCIINUMOCTH LECIIBIX YHUCEIT

Pannonansubie uncna. OOBIKHOBEHHBIE U ICCSITHYHBIC IPOOH, IPOLIEHTHI, 0ECKOHEUHBIE

1.2 EPUOANYECKHE ApOoOH
13 Apudmernueckuit KOpCHE HaTypajgbHOU creneHu. J[leiicTBus ¢ apupMeTHUECKUMHU
KOPHSIMH HaTypajIbHOU CTEEHH
1 4 Crenens ¢ menbiM nokaszaresieM. CTeneHb C pallMOHaIbHBIM Moka3areneM. CBoiicTBa
CTETEeHH
15 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHT€HC
YHUCJIOBOI'0 ApryMEHTa
1.6 | Jlorapudwm uncna. JlecITUYHBIE U HATypaTbHBIE JIOTAPUPMBI
JeiicTButenpHble yncia. ApudMETHIECKHE OMepanuu ¢ JCHCTBUTEIbHBIMA YHCIIAMHU.
1.7 | IlpuOnux€HHbIE BBIUMCICHMS], IPaBUIa OKPYTJICHUS, IPUKHIKA U OLEHKA pe3ysbTara
BBIUMCIICHUM
1.8 | IlpeobpazoBaHue BRIpAKCHUIA
1.9 | KommnuekcHele uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1  Ilenbie n 1poOHO-pAIIMOHAIbHBIC YPABHEHUS
2.2 | UppauuoHalibHbIE YpPaBHEHUS
2.3 | TpuroHOMEeTpUYECKUE YpPaBHEHHUS
2.4  TlokazarenbHbIE U JIOTapUPMUICCKHE YPAaBHEHUS
2.5 | Lenble u 1poOHO-paIMOHATHHBIC HEPABEHCTBA
2.6  HppanuoHanabHble HEpABEHCTBA
2.7  TlokazaTtenbHbIe U Jorapu(pMUUIECKUE HEPABEHCTBA
2.8 | TpuroHoMeTpHyECKHE HEPABEHCTBA
2.9 | CucreMsl ¥ COBOKYITHOCTH YPAaBHEHUM U HEPABEHCTB
2.10 | VYpaBHEHHs, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu
2.11 | Marpuiia cucteMbl JUHEHMHBIX YpaBHEHUN. OnpenennuTesib MaTPUIIbI
3 DyHKINUH U TpaPUKH
31 Oynaknus, crnocoObl 3amaHus ¢Gysknuu. [paduk  dyskmuu. B3anmHO 00paTHBIE
dbyskiun. YétHeie u HeuéTHBIE QyHKIMH. [leprogndeckue GpyHKINN
OO6nacte ompenelneHuss W MHOXKECTBO 3HaueHWid QyHknuu. Hymm ¢yHKIMm.
39 [TpomexyTku 3HaKOMOCTOSIHCTBA. [IpOME)yTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl
' U MuUHUMYMBl GyHKIUU. HawmOonbliee W HawMeHbIee 3HAYeHUE (QYHKIMH Ha
IPOMEXKYTKE
33 CrenenHast pyHKIUSI ¢ HaTypaJIbHBIM M IIEJIBIM TOKa3aTeneM. EE€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs n-0il CTeNeHn
3.4  Tpuronomerpuyeckue PyHKIIMH, ©X CBOWCTBA U rpad)uKu
3.5 TlokazarenbHas u Jorapudmudeckas GyHKIIMH, X CBOMCTBA U Tpaduku
36 Touku pazppiBa. AcuMnTOoTHl rpadukoB GyHKIUNA. CBOMCTBA (QYHKIIUNA, HEMPEPHIBHBIX

Ha OTPE3KC




3.7 | IlocaemoBaTeabHOCTH, CIIOCOORI 3aMaHUs IIOCIEI0BATEILHOCTEN
3.8 | Apudmeruueckas U reoMmeTpuueckas nporpeccuu. @opmysa CI0KHbBIX IPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1  IlpousBognas pyHKImH. [Ipor3BOIHBIC JIEMEHTAPHBIX (QYHKLIUH
[IpumeHeHne NPOU3BOAHON K HCCIEAOBAaHHIO (YHKIMA HAa MOHOTOHHOCTb H
4.2 skcrpemyMbl. Haxoxzaenue HamOOJbIIEr0O M HAUMEHBLIETO 3HAUeHUS (YHKUIUU Ha
OTpe3Ke
4.3  TlepBooOpa3znas. MHTErpan
5 MHOX€eCTBa U JIOTUKa
5.1  MHoXxecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammel Jitiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 | OnwucarenbHas CTATUCTHKA
6.2  BeposATHOCTb
6.3 | KombGunatopuka
7 I'eomerpus
7.1 | ®urypsl Ha IJIOCKOCTU
7.2 IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOrpaHHUKH
7.4  Tena u NOBEpXHOCTH BpPAILICHUS
7.5 | KoopauHatbl U BEKTOPHI




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

v Tlparycesuy M.SI. Marematuka: anreOpa M Hadajga MaTeMaTHYECKOIO aHajIM3a,

reoMeTpus. Anredpa ¥ Hayala MaTeMaTHYecKOro aHamusa. 10 kiacc: yuyeOHHK s
0011e00pa3oBaTeNbHBIX OpraHu3aluii: yriayoneHHsi ypoBerb / M.S.IIpatyceBuy,
K.M.Cron6os, A.H.I'onouH. - M.: IIpocemenne,2019

[IpatyceBny M.Sl. Maremaruka: ajreOpa W Havaja MaTEMaTHYECKOTO aHaIu3a,
reoMeTpus. AnreOpa ¥ Hayala MaTeMAaTHYECKOTo aHanmu3a. 11 kimacc: yuyeOHHK st
0011e00pa3oBaTeNbHBIX OpraHu3aui: yriayoneHHsli ypoBerb / M.S.IIpatyceBuy,
K.M.Cron6os, A.H.I'onoBuH. - M.: IIpocsemienue, 2020

METOAUYECKHUE MATEPHUAJIBI IUIS1 YYUTEJIA

v

Anrebpa M Hauvasia Marematuieckoro aHanmuza. Kuura mms yumrens. 10 kmacc:
npoduiapHbId ypoBeHs/ M. f Ilparycesuu, K. M Crton6os, B. H. Conomun. — M. :
[Ipocsemenue

Anrebpa W Havajma MaTeMaTH4YecKOro aHanmsa. Kaura mns yuurtens. 11 kmacc:
npo¢mnbHelid ypoBens/ M. S Ilparycesuu, K. M Cron6os, B. H. Conomun. — M. :
[IpocBemienue.

Kuura mnst yuurens. M3ydenue anreOpbl U Hayal MaTeMaTH4ecKoro ananusa B 10
kiacce. / H.E. ®énopoBa, M.B. Tkauéa. - M.: [Ipocsemenue, 2008.

[llkoma pemeHus 3amad ¢ mapamMeTpamMu: YydeOHO-MeTonudeckoe mocobue. /
CepprokoB II.d. — M.: Hnekca; Hapomnoe o6pazoBanue; CTaBpoOIOb:
Cepaucuikona, 2007.

VYpaBuenus u HepaBeHcTBa ¢ mapamerpamu./ [aiixmectep A.X. - CII6.: «YePo-na-
Hese», 2004

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU HHTEPHET

P

)]

9.

10. Er3-2025: 3apaHua, oTBeTbl, peleHuns

http://school-collection.edu.ru

bu6mmoreka IIOK https:/m.edsoo.ru

DNeKTUBHBIE KYpChI IO MaTeMaTHKe http://metodist.Ibz.ru/iumk/mathematics/ec.php
HHTerpupoBaHHbIC MTPOCKTHI o MaTreMaTHKe u
uH(popmaruke http://metodist.Ibz.ru/iumk/informatics/ec.php

Bcepoccutickas onmuMraia mKoJIbHUKOB 110 MaTemaTtuke http://old.math.rosolymp.ru
Konnekuusi MHTEpaKTUBHBIX ~ MYJIbTUMEIMA-KOMIOHEHTOB  JUIsl  pabOThl  Ha
WHTEpPaKTUBHOW focke «MatemaTtuka: crepeomerpusi, 10-11 xmaccer ams Windowsy»
http://physicon.ru/courses/catalog/30/36/320/2637/

MeToaudeckue Marepuaibl Kadeapsl TCOPUH W METOIUKHA OOyUYCHHUS MaTeMaTHKH
MIITVY http://www.mpgu.edu/abitur/mat.htm

Meroanueckue MaTepHabl Kagenpol NPUKIATHOM MaTeMaTuKU
¢dakynpTera  MHGOPMAIMOHHBIX  TEXHOJOTUH  MOCKOBCKOTO  TOpPOJCKOTO
MICUXO0JIOTO-TIEIar OTHIECKOTO YHUBEpPCUTETA (MITIITY)

http://www.mgppu.ru/education/high/fit/index.php
Caiit peneparbHOTO HHCTUTYTA MEIArOTUYECKUX U3MEPEHUN PIEHY «dUMU»



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://metodist.lbz.ru/iumk/mathematics/ec.php
http://metodist.lbz.ru/iumk/informatics/ec.php
http://old.math.rosolymp.ru/
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http://www.mgppu.ru/education/high/fit/index.php
https://fipi.ru/
https://ege.sdamgia.ru/?ysclid=mes5ehyn8t665981181

