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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anrebpa W Hayalla MaTeMaTHYECKOTO aHAJIN3a» SBISETCA
OIHUM M3 Hauboyiee 3HAYUMBIX B MPOTpaMMe CpPEeIHEro oOIIero oOpa3oBaHUA,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH OOECIEeYNBAECT WHCTPYMEHTAIBbHYIO 0a3y s
U3YYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBINIICHUE O0YJArOMIMXCsl HA YPOBHE, HEOOXOIMMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJICBaIOT
YHHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HayKH, KOoTopas (GopMyIupyeT cBOU
JOCTHKEHHS B MAaTeMaTH4IecKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hauajdl MAaTeMaTUYECKOTO aHalu3a 3aKja/(bIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XUMHH, OHOJIOTHH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHSI SKOHOMHKHU U OOIIECTBEHHOW JKU3HH,
MIO3BOJIIET OPHEHTHUPOBATHCSI B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX AJIs JlajbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XM3HU. B TO ke BpeMs oBnajgeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKIUSMHU aireOpbl M MaTeMaTH4YEeCKOro aHalu3a pa3BHUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH W pacCykKIaTh JEAYKTUBHO, HCIIOJIb30BATh
00001IIeHNe W KOHKPETU3allMio, abCTparupoBaHME M aHAIOTHIO, (HopMHpYeET
KpEaTUBHOE U KPUTHUYECKOE MBIIIJICHUE.

B xome m3yuenus yueOHOro kypca «Anredpa W Hadaisa MaTeMaTHYECKOTO
aHaM3a» O0ydYaroIInecs IMOJYYar0oT HOBBIA OMBIT PEIICHWs MPUKIAJHBIX 3aiad,
CaMOCTOSITEIILHOTO TIOCTPOSHUSI MAaTEeMAaTUYECKUX MOJENIECH pealbHBIX CHUTYaIlHi,
UHTEPIIPETAllUd  TOJYYCHHBIX  PELICHUH,  3HAKOMATCA C  MpUMEpPaMHU
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOAE, HAayKe M HCKYCCTBE, C
BBITAIOIIIMMUCS MATEMATUUECKUMU OTKPBITHSIMHA U UX aBTOPAMH.

VY4eOHbIii Kypc 00anaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM ITOTEHIIHAIIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Y4eOHbIi Marepual, CIOCOOCTBYIOIIUMA
(GOpMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKYy y4eOHOMH
NESTEIIbHOCTH, TpeOyIoleld MPOJODKUTENIbHON  KOHIEHTPAallud BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJTy9YCHHBIN pe3ysIbTar.

B ocHOBe MeToauKku 00y4deHus anredpe 1 HadalaM MaTeMaTHIeCKOro aHaIM3a
JICKUT ACSITEbHOCTHBIN MPUHIUI 00YUYESHHUS.

B ctpykType yuebHOro Kypca « Anredpa u Hayalia MaTeMaTHYECKOTO aHATTN3a»
BBIJICTICHB  CIEAYIONIUE COJACp)KAaTeIbHO-METOMMYeCKue JuHuH: «Yucna u
BhIUUCICHUs», «DyHKIMK U Tpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hagama
MaTeMaTHYeCKOro aHanm3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC
COJIEpKaTEIbHO-METOUUECKHE JMHUM H3Y4aloTCsl Ha NPOTSKEHUH JBYX JIET



0o0y4eHust Ha YPOBHE CPETHEr0 001IIero 00pa3oBaHusl, ECTECTBEHHO TOMOJIHSS IPYT
Jpyra ¥ MOCTENEHHO HAChIIIAsiCh HOBBIMHU TeMaMU U pazaenaMu. J(aHHbI yueOHbIi
KypC SBISIETCS WHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSAET B cebe coaepKaHHe
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TAKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTUYECKUN aHaIu3, TEOPUSI MHOKECTB, MaTeMaTHUeCKas JIoTuka u ipyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJeBAIOT BCE Oojiee MIUPOKUM MaTeMaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMaTHYECKYI0 MOJEIb pEANbHON CHUTyallud, IPUMEHSITb 3HAHUS,
IOJIyYEHHBIE IMPU HM3YYEHUM Y4YEOHOTOo Kypca, Il PELICHHs CaMOCTOSTEIbHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aTeM HMHTEPIPETUPOBATH CBOMU
OTBET.

CopepxarenpbHO-MeTOAMYECKas JIMHUA «YUucna M BBIYMCIECHHS 3aBEpPIIACT
(opMHUpPOBaHNE HABBIKOB UCIOJIb30BAaHUS JAECHCTBUTEIbHBIX YHUCET, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 00111ero oopa3oBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHusi 0coboe BHUMaHue yneisercss  (OPMUPOBAHHIO  HABBIKOB
palroHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh MNPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIYHCIICHUS], OLICHUBATh YUCJIOBBIE BBIPAXKEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOUIMMCsI MHOKECTBA HATYypaJbHBIX, LEINbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJHAKOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4HCel. B Ka)aoM M3 3THUX MHOXKECTB pPAacCMaTpHUBAOTCSA
CBOMCTBEHHbIE €My cCleuu(PUUecKue 3aJadyd U Olepaluu: [eJeHUE HalEeo,
ONEpUpPOBAHME OCTATKAMU Ha MHOXKECTBE LEJIbIX YHCEN, 0COoOble CBONCTBA
palMOHANBHBIX U UPPAIMOHAJIBHBIX YHCEN, apu(pMETUYECKHUE OINEepalnu, a TaKxKe
U3BJICUEHNE KOPHSI HAaTypaJlbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL
brnaronmapss mocnenoBaTeapHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCEN HU
3HAKOMCTBY C BO3MOXXHOCTSIMU HUX MPUMEHEHHMsS UIsl PEIICHMs Pa3lIMYHbIX 3a7a4
dbopMupyeTCsl PEeNCTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKHM M €€ pojiu B
NOCTPOCHUU MOJIETIE peanbHOro MHUpa, UIMPOKO HCIOJIb3YIOTCS O0OOLIeHHE U
KOHKpETH3aIUsl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEANM3YETCA HA MPOTSHKEHUH BCETO
oOydeHHsT Ha YpPOBHE CpEAHEro ooOumero oOpa3oBaHMs, MOCKOJIBKY B KaKIOM
pasnene IIporpaMMbl NpEeayCMOTPEHO pELIEHUE COOTBETCTBYIOLIMX 3a1ad. B
pe3ynpTaTe OOy4alolUecs OBJAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEHICHUS
paloHaNbHBIX, HPPAlMOHAJIbHBIX, IOKA3aTENbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHI, HEpPaBEHCTB M CHUCTEM, a TakKXKe 3ajady,
comepxammx napamerpbl. [lomydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS TpHU
UCCIEeNOBAHUM (DYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, P PEIICHUH MPUKIIATHBIX
3a/a4 U 3a]]a4 Ha HaXO)KJIeHHWEe HauOOJIbIINX U HAaMMEHbIINX 3HAY€HUN (YHKIUH.



Jlannasi copepkarenbHasi TUHUS BKIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacd€Tel 10  ¢opMynaMm, MpeoOpa3oBaHUS  PAIMOHAIBHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAXKEHU,
cojiepkaliux CTeneHu u Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
MaTepHaia IpOUCXOIUT alibHENIIEe Pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKUM JEAYKTHUBHBIX PaCCyKICHUM,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. Aredpa npeiaraeT 3¢ QeKTUBHBIC
WHCTPYMEHTBl [JJIl PpELIECHUs MNPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxarenbHO-MeTOAMYECKass JUHUAA «DyHKIMM W TpaduKm» TECHO
MEeperuieTaeTcs C JAPYTMMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMbICIIE 33J]a€T MOCIEI0BaTEIbHOCTh U3YyUeHUsl MaTepuana. 3yuenue cTeneHHou,
MOKa3aTeJbHOMU, JJOTapu(PMUUIECKON ¥ TPUTOHOMETPHUUYECKUX (PYHKIIMM, UX CBONCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IS pelIeHus 3a7ad U3 JPYruX y4eOHBIX
IPEAMETOB U PEANBHOW KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIM30M,
TaKk U C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oo0ibllIOe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUsS BbIpakaTh (POpMyJaMu 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMU BEJIMYMHAMHU, MCCIEOBAaTh MOJy4YeHHbIe (YHKIIMH, CTPOUTH UX
rpaduku. MaTtepuai 3Toi coepKaTeabHON JTMHUN HAIEJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, IMO3BOJISIFOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXKAY BETUUYMHAMHU B PA3IMYHON
dbopme: aHaTUTHYECKOU, Tpaduyeckoil u ciioBecHOM. Ero n3ydenue cnoco0CTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKpETU3aIMH, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxarenpHass JuHua «Hauvana MareMaTHyeckoro aHaiu3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3ajady,
JOCTYIIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpeAeNaTbh MX HauOOJbIIME W HAaUMEHbIINE
3HAYCHMSI, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI Tel, HAXOAUTh CKOPOCTU U
YCKOpEHHsI IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHUS MAaTeMaTHYECKUX MOJENIEeH pealbHbIX CUTYallHi,
MO3BOJISIET HAXO/IUTh HAMJTyYIlIee PEHICHUE B MPUKIIAIHBIX, B TOM YHCIIE€ COLMATIBLHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOIro aHajan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBLHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOydaronuecs y3HatoT O BbIIAIOIMIMXCS
pe3yJiibTarax, MOJYYEHHBIX B XOJE€ pPa3BUTHUS MaTEMaTUKH KaK HayKd, U 00 HX
aBTOpax.



CopeprkaTrenbHO-METOAUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeThko-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KyPC IMTKOIBLHON MaTeMaTHKA
U TpejiaraloT HauOoJyiee YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMAaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOy4aroImeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTUKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JpyrumM BaXXHbIM TPU3HAKOM MaTEMaTUKH Kak HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJIEIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  MOCTPOCHHS — JIOKA3aTeNbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00yJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHYECKHUX
npaBuiI, POPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHHS.

B yuebHOM Kkypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICIHPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS AITHUX MOJENEeH C MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYeCKOro aHalin3a, HMHTEpIpEeTallMy TOJYyYeHHbIX pe3ylbTaToB. Takue
3aJIaHMsl BIUIETCHBI B KOXK/IBIN U3 Pa3/IesIOB MPOTPaMMBbI, TOCKOJIBKY BECh MaTEepHa
y4eOHOTO Kypca IIMPOKO HCIIOJB3YETCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pElICHUU  pCAbHBIX  NPAKTHYCCKUX  3ajJad  OOydJaromuecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHME HAaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3MPOBATH  MpoOJIeMy.
JlesTtenpHOCT 1O (OPMUPOBAHWIO HABHLIKOB PEIICHHUS TNPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaa
MaTEeMaTHYECKOTO aHATu3ay.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanu3a» orBoautcs 268 yacos: B 10 knacce — 136 dacos (4 vaca B Hegento), B 11
Kkiacce — 132 yJaca (4 yaca B HEJZIEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB st
peleHns NPUKIaAHbIX 3a41a4 U3 Pa3IuyHbIX OTPACIeH 3HAHUN U PeaIbHOM KU3HH.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckue omnepaluMd ¢ JCUCTBUTENbHBIMU  YHMCIaMU.  Mojyib
JNEeUCTBUTEIBLHOTO YKCIIa U €ro cBoicTBa. [IpubmmkEHHBIC BHIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1enbIM nokazareneM. buHoM Herotona. Hcnosb3oBaHue
MOJIXOAIICH (POPMBI 3aIUCH AEUCTBUTEIBHBIX YMCEN AJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJICTABICHUS JaHHbIX.

ApudmMerrueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHb C palMOHAIBHBIM [OKAa3aTeleM W €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCIJIOBOTO apryMEHTa.

YpaBHeHMs U HEpaBeHCTBA

ToxnecTBa U TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI W ypaBHEHHs-ciencTBus. HepaBeHCTBO,
pelIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUM U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWJIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ 1esibiMu Ko3QpuiueHTaMu.
Teopema Buera.

[TpeoOpa3oBanus YHCIOBBIX BRIPAXKEHUM, COJIEPKALINX CTEIEHH U KOPHHU.

HppanmonansHbie YpaBHEHHS. OcHOBHBIE METOBI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BRIpaXKEHHH, COACPIKANTUX JIOTAPU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHBIE METO/IbI pelLIeHUs
Jorapu(pMUUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [IpeobpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHUH. PelieHre TpuroHoMeTpruiecKux ypaBHEHHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHU. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYMCJICHUE €T0 3HA4YECHUS, NPUMEHEHNUE OINPENCIUTENS Ul PELICHUS] CUCTEMBI
JUHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 33a/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX yYpaBHEHUM. McciieqoBaHrue nmoCTpOEHHON MOJEIIH C MOMOIIBI0 MaTPHII
Y OTIPECIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJEJIEN PEANbHOM CHUTYyallMd C IOMOIIBIO
YpaBHEHUI W HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUNW W HEPABEHCTB K PEIIECHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3afanus (yHKIUU. B3anmHO o00paTHble (QYHKIMH.
Komnosumms Qynkumii. 'papux  ¢GyHKImu. DaemMeHTapHble NTpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OO6usacTh ompeneneHuss ¥ MHOXKeCTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl MU MHHHMYMBI
dbynknuu. Hanbosnpiiee n HauMeHbIee 3Ha4eHusT QYHKIINHM HAa IPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHHAas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHKUE U MTOCTPOEHUE UX TPaUKOB.

CrenenHas QpyHKIMS C HATypaJdbHBIM M LENbIM MoKka3areneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0i cTeNeHN KaK GyHKIIMH 0OpaTHOW CTENeHU
C HATypAJIbHBIM MOKA3aTEJEM.

[TokazatenbHass u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelIeHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEHA.

Hauana MaTeMaTH4ecKOro aHajansa

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHU IIOCIEIOBaTeabHOCTEN. MeTton
MaTeMaTHYECKOW HHAYKINY. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIEI0BATEIBHOCTH.
Hctopusi BO3HMKHOBEHUS MAaT€MaTUYECKOIO aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMeTpHUEcKas Mporpeccuu. beckoHeuHo yObIBaroImas
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHBIX
npoleHTOB. Mcnosib30BaHWE TPOTrpeccHH I PEIICHUS pealibHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (yHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuil. CBoicTBa (QyHKIMH HENpPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUUECKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpa@uKy (yHKIHH.

[IpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [Ipous3BogHast ~ CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHM.

MHoskecTBa M JIOrHKA

MHOXeCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAaHUS PEaJbHBIX NPOLECCOB M SBJICHUM, NMPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KIIACC

Yucaa v BIYMCICHUSA

Hartypanbubie u nensle yucna. [IpumeHeHne npu3HAKOB NEIUMOCTH LIENBIX
yuces, HauOoybmuik oOumi nenutens (nanee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkimaa i pemenus
3a/1a4 B IEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpandeckas U TpUTOHOMETpuYeckas (OpMbl
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe OIepanudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn u3 KOMIUIEKCHOrO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PEIICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PellieHre TpUroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOABl PEIICHUS TMOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUSI CUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHUM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHUYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKU U peaibHON KU3HU, HHTEPIpETaLus
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommosunum GyHkud. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne mMeTonpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUH IS KCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7a4 U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Havaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxaenne HanboabIIero 1 HAMMEHbIIEr0 3HaY€HU HelTpephIBHON
(GYHKIIMHN Ha OTpE3Ke.

[IpumMeHeHrne NpPOU3BOMHOM I HAXOXKIECHHS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4dax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUsS Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNuTerpain. ['eomerpudeckuid CMbICI HHTETpalia. Berunucienue onpeaei€HHoro
uHTerpaia no gpopmysne Herotona-JIeitonuna.

[IpumMeHeHne uHTErpana i HAXOXKIEHUs IUIOWAAell MIoCKux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemennii nuddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAITbHBIX IMPOLIECCOB C TOMOILIBIO AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMKA 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00I11€CTBA, MPEICTABIEHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBJICHUH, MpOLEIYp
IpaXJIaHCKOrOo  oOmiectBa  (BBIOOpBI, ONMPOCHI U JIPyroe), yMEHHUE
B3aUMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSILEMY POCCHUKWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTIKEHUH B JAPYrUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHE AYXOBHBIX IIEGHHOCTEM POCCHICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKH U AEATEIbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOTO Oy IyIIIETro;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTeMaTHYECKUM acIleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

cOpMUPOBAHHOCTh YMEHHUSI NPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3/I0pOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOTr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TpPYAOIIOOHUs, HHTEpec K
paznmuyHbiM  cPepaM  NMPOPECCHOHANBHOM  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peav30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TTOHHUMAHHUE BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIUAIIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX POOIeM, OpUEHTAITUS
HAa TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpYXaloUIed Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUU IUISI OKPYKAIOIIEN CPEIBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEMaTUYECKOM
HayKH Kak cepbl 4eTOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3AIINY, OBJIAJICHUE SI3bIKOM MAaTEMATHUKUA U MAaTEMaTUYECKOM
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTh IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISBJITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, IMOHSTHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
oIpezesieHUs MOHATUM, YCTAHABIIMBATh CYIECTBEHHBIN MPU3HAK Kiaccu(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYyIUPOBATb U  MPEOOPa3OBBIBATH  CYXKIEHUS:
yTBEpUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISBIIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAONIOACHUAX W YTBEPKACHUAX, IpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JIeJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYyKTHBHBIX H
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHNH 110 aHAJIOTHH;

IIPOBOJUTBH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMble U OT MPOTUBHOTI0), BBICTPaUBaTh apryMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBObI;

BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3anayd (CpaBHUBATh HECKOJIBKO
BapHAHTOB PELIEHUS, BBIOMPATh HAM00JIee MOAXOAAIMINN C YIETOM CAMOCTOSITEIILHO
BBIJIEJICHHBIX KPUTEPHEB).

Ba3oBbIe ucciieqoBare/bLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMmy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (HOpMYyTUpPOBaTh OOOOLICHUS W BBIBOJABI IO PeE3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMs, OIEHHWBAaTh  JIOCTOBEPHOCTH
HOJTY4YEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKXKe BbBIABUTATDH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATh eUIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOIPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpUPOBaTh MH(OPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHMBepPCcaJbHbIE Y4eOHbIEe el CTBUS

OoOmenmne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHUH C YCIOBUSIMH U
HEeJISIMA OOIEHUS, SICHO, TOUYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX
W THCHBMEHHBIX TEKCTax, JaBaTh IIOSICHEHHS II0 XOJY pCIICHHUS 3a/JayH,
KOMMEHTHPOBAThH MOJYYCHHBIN pe3yJIbTaT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
mpoOJemMBbl, pemaeMoN 3a7add, BHICKA3bIBaTh WJIEH, HAICJIICHHBIE Ha ITOUCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUS C CYXKICHUSIMU JPYTMX YYaCTHUKOB
Jaora, oOHapyKUBaTh Pa3liMuuMe M CXOJICTBO TMO3UIIMH, B KOPPEKTHOH (opme
bopMyIMpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4d, YKCIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4€TOM 3aaad
Mpe3eHTAIM U OCOOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcur KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JICHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CAaMOKOHTpPOJSI Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTU4YECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAaHAHOW W WHAMBUIYaJTLHON
paboThl mpu pemeHnH Y4eOHBIX 3a7ad4, TPUHUMATh IIeh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT padoThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATh
CBOM JICHCTBUS C APYTUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce oOy4arOIIMIiCSd TOJYYUT CIIEAYIOIINE
IpEeAMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hadajia MaTeMaTUYECKOTO aHATTU3ay:

Yucsia v BBIYMCICHUS:

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: PAIMOHATHHOE YHCIO, OECKOHEUYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YNCEI, MOAYJIb JEUCTBUTEIBLHOIO YNCIIA;

OPUMEHATh NPoOW ¥ TPOILEHTH I PEIICHHS MNPUKIAAHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOJHO ONEPUPOBATH MOHATHEM: CTENEHb C ILEJNbIM IOKa3aTeleM,
UCIIOJI30BaTh MOAXOIAILYI0 (POPMY 3alUCH JIEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpaJbHOU
CTEIICHU;

CBOOOJIHO OIEPUPOBATH MOHATHEM: CTENEHb C PALlMOHAIBHBIM [TOKA3ATENIEM;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: JOrapupM 4UHCIA, IECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOZHO ONEPUPOBATh MOHSTUSMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, apPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPAaBHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3jIU4YHbIE METOAbl PELICHHS paldOHAIBHBIX U JAPOOHO-
pallMOHAIIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C LEIBIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OYIEH C OCTaTKoOM, Teopemy be3dy m teopemy Buera mis
peuieHus 3a1ay;

CBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENN U PEIICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHW,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBID MAaTpULl U ONPEIACIUTEIICH,
WHTEPIIPETUPOBATH ITOJyYECHHBIN pE3yJIbTaT;

UCIIONb30BAaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH IPe0oOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, MOKA3aTEIbHbIE U
jgorapu(pMHUUECKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTh TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (GOPMYNbl  JUIS  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX yPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBAThH
IIOCTPOCHHbIE MOJIEIIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMH, rpaduk QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENICHUS] U MHOXKECTBO
3HaYeHU! PYHKINHU, HYJIU (PYHKIIUU, TPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOOoJblllee M HaWMEHbIee 3HaueHHue (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHIATUSMU: CTETIEHHAs] PYHKUUS C HATypaJlbHBIM U
LEJNBIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS Nn-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU ¢
HATypaJbHBIM ITOKa3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINH, BHITIOJTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GYHKIIMM, UX CBOMCTBA M TpaduKH, HCIOJIb30BaTh MX TIpaduku AN perieHus
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATh MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUIs  HCCIEAOBAaHUSA MPOIECCOB U
3aBHCHUMOCTEH MpU peUIeHUH 3a7a4 U3 JPYruX Y4eOHBbIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMYIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIU3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apHUPMETHUECKas M TeOMETpHYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIAsi T€OMETPUUECKasi MPOTrpeccHsi, TMHEWHBIN 1
HKCHIOHEHIMATIBHBIN POCT, (hopMyJia CIOKHBIX IPOIIEHTOB, UMETh IIPECTABICHHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENbHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMATh OCHOBBI 3apOXKIEHUS MATEMATHYECKOr0 aHalh3a KakK aHajau3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHSATUSAMHU: HETIPEPHIBHBIE QYHKIIUU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Ipaduka QyHKINH;

CBOOOZHO OMEpUPOBaTh MOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KE,
PUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHN Il pELICHUS 3a/1a4;

CBOOOJIHO OINEpUpOBaTh TMOHSTUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYKCIIATh [TPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO U KOMIIO3ULUU
NBYX (DyHKITMH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpUpOBaTh MOHATUSAMU:  MHOXECTBO, ONEpaldd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisi ONUCAHUS peabHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 33]1a4 U3 APYTUX yYeOHBIX MPEAMETOB;

CBOOOZHO OMNEpPUPOBATh MOHATUSMU: OIpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOr0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
yYpaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce o0Oy4aroOIIMICSd TOJYYUT CIIECAYIOIINE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUS:

CBOOOJTHO ONIEPUPOBATH MOHITUAMU: HATYPAIBHOE U 1IE€JI0€ YU CII0, MHOXKECTBA
HATYpaJbHBIX U LIEJIbIX YHUCEJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIENbIX YHUCEl,
HO/I m HOK HaTypanpHbIX 4HCeN Uil PEUIEHHUs 3a7ad, IPUMEHSATh aJITOPUTM
EBknnpa;

CBOOOJHO OIEPUPOBATH IOHATHEM OCTaTKa II0 MOJYJIIO, 3alUChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO UM MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIE YHCa B ajaredpanyeckoil u
TPUTOHOMETPUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OMNEPHPOBATH TOHATHUSMU: HpPpalMOHATIBHBIC, TOKa3aTeIbHbIE W
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHHS C TOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJHO OMNEPUPOBATh TMOHITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEoOXoawmbie  (HOPMYJBI  1JIT  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITIOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpPaBHECHUIN 1 HEPABCHCTB;

perarb palOHAIIbHBIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapupMUYecKre U  TPUTOHOMETPUUECKHME YpaBHEHHMS U  HEpPABEHCTBA,
coAepkKallue MOAYJIHA U TapaMeETPBbl;

MPUMEHSTH TpaduuecKre MEeTOIbI ) PEIICHNs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHblE CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIIOBHIO 3aJauH,
WCCJIEIOBATh IOCTPOCHHBIE MOJENIU C WCIOJB30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NTOJTYUYCHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpadUKK KOMMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE 00pa3bl YyPaBHCHHI M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEpUpOBaTh TMOHATUSAMU: TrpadUKd  TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh (GYHKIUWA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJIu3a:

UCITI0JIb30BATh MPOU3BOHYIO JIJISl UCCIIEIOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJUTh HAMOOJbIIICe U HAMMEHBIIIEE 3HAYCHHS (DYHKITMU HEPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEr0 PELICHUS B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOILECCa, 3aJaHHOT0 (OpMYIIOi Uil TpaduKom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Has, OMpeAeTIEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gpopmyne Horotona-JleliOnua;

HaXOAMTH IJIOLIAAH IVIOCKUX GUTYp U OOBEMBI TEN ¢ TOMOLILIO UHTETpaIa;

UMETh INPEJACTABICHHE O MAaTEMATHUYECKOM MOJEIMPOBAaHUM Ha IpPUMEpPE
coctaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiats NpUKJIaJHbIE 3a7a4d, B TOM YHUCIE COLHUATbHO-3KOHOMUYECKOTO H
(pU3UYECKOTO XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n MPOrpamMMbI Bceero Kontpoasubie | IIpakTaveckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
| MHorowiensl. PaninonanbHble ypaBHEHUS U 24 )
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu v rpaduku. CrernenHast GyHKIUS ¢ 12 |
L[eJIBIM TIOKa3aTeseM
3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 |
HppannonaibHble ypaBHEHUS
4 [TokazarenpHas ynkuus. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 13 1
Jlorapudmudeckne ypaBHEHHUS
6 TpuronoMmerpuyeckre BbIpaXKeHUs U ” |
ypaBHEHUS
[TocnenoBaTeIbHOCTH U IPOTPECCHU 10 1
HenpepsiBabie pynkuuu. [IponzBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Kontposbuere | IpaxTuieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpazHas 1 UHTETPa 12 1
3 I'paduxu TPUrOHOMETPUUECKUX (DYHKIIHA. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHeie uncna 10 1
6 HarypanbHsle u niensie yucna 10 1
CucreMbl pallioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTEeIbHBIX U JTOTapU(PMUUECKUX 12 1
YpaBHEHU
8 3agaym ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 12 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 132 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBo yacos Jara
JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
n/ | Tema ypoka Bce | Konrpoabnnl | IlpakTuyeckn | H3Yy4eHH pecypent
n ro e padoThbI e padoThI s
MHoOxkecTBO, Onepanuu
1 HaJ MHO>KECTBAMH U UX 1 https://Mmonypokn.pd/
CBOIICTBa
i -
2 Jlrarpammel Jidzepa 1 https://monypokn.pd/
Benna
[Ipumenenue
TEOPETHKO-
3 MHO>KECTBEHHOT'O 1 https://monypoku.pd/
arnmapara Ui peleHus
3a1a4
PanumonansHbIE YKCHA. https:/fipi.ru/
OOBLIKHOBEHHEIE U
A JleCATHYHBIE POOH, | https://resh.edu.ru/?ysclid=mev0cab4wp9510047
MIPOLICHTHI, 54
OeckoHeuHbIe https://monypoku.pd/
MIePUOINYECKHE TPOOH
P .
AllMOHAJIBHBIC YHCJIa htt S//fl i.ru/
OOBLIKHOBEHHEIE U PRS- IIPLLIL
5 JeCSITHYHBIC POOH, 1 https://resh.edu.ru/?ysclid=mev0cab4wp9510047

MTPOLICHTHI,
OeCKOHEUHEIE
MIEPUONYECKHIE TPOoOH

54

https://mMmonypoku.pd/




[Ipumenenue npobeii n
MIPOIICHTOB TSI

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp9510047

6
perieHust MPUKIATHBIX 54
sanat https://monypoku.pd/
. https://fipi.ru/
JleiicTBUTEIbHBIC
7 gucia. PanmuoHaanHbBIE https://resh.edu.ru/?ysclid=mev0cab4wp9510047
M UppaluoHaIbHbIC 54
e https://monypoku.pd/
https://fipi.ru/
] CrapToBas https://resh.edu.ru/?ysclid=mev0cab4wp9510047
KOHTpOnbHasa paboTa 54
https://monypoku.pd/
https://fipi.ru/
Apudmerndeckne
9 omnepauuu ¢ https://resh.edu.ru/?ysclid=mev0cab4wp9510047
NEHCTBUTEIBHBIMU 54
AHCTanMH https://monypoku.pd/
https://fipi.ru/
Mopyns .
. https://resh.edu.ru/?ysclid=mev0cab4wp9510047
10 NIEUCTBUTEILHOTO 54
YHciIa U ero CBOMCTBA -
https://monypoku.pd/
. https://fipi.ru/
[TpubnmxEénnnie
11 BBIUHCIIEHMS], TpaBUIIa https://resh.edu.ru/?ysclid=mev0cab4wp9510047

OKpPYTJICHUS, IPUKUJIKA

54




Y OLICHKA pe3ysbTara
BBIYHUCIIEHUHN

https://monypoku.pd/

12

OCHOBHEBIE METOJIEI
peIIeHUs TENbIX 1
JTPOOHO-palMOHATBHBIX
YpPaBHEHUU U
HEPABCHCTB

https://fipi.ru/

13

OCHOBHEBIE METOJIEI
pelIeHus UenbIX U
TIpOOHO-palOHAILHBIX
YpPaBHEHUU U
HEPABCHCTB

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

14

OCHOBHEBIE METOJIEI
pEIICHUS LENbIX U
IpOOHO-palMOHAILHBIX
YpPaBHEHUU U
HEPaBCHCTB

https://fipi.ru/

15

MHOro4ieHsl OT OAHO1
nepeMeHHou. Jlenenue
MHOTO4JIeHa Ha
MHOTOYJIEH C OCTaTKOM.
Teopema besy

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

16

MHOTOUJICHBI C TETBIMH
KodhuUIeHTaMH.
Teopema Buera

https://mounypoku.pd/

17

Pemenne cucrem
JIMHEUHBIX YPAaBHEHUN

https://fipi.ru/




18

Pewrenne cucrem
JIMHEMHBIX YpaBHCHUH

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

https://monypoku.pd/

19

Martpuua cucreMsl
JIMHEWHBIX YPABHEHUMN.
Onpenenurenb
MAaTPHUIIbI 2X2, €ro

F€OMETPUUYECKUN CMBICIT

M CBOMCTBA;
BBIYHCIICHHE €TO
3HAYCHUA

https://fipi.ru/

20

Onpenenurenb
MATPHUIIbI 2X2, €ro

F€OMETPUUYECKUN CMBICIT

U CBOMCTBA;
BBIYHUCIICHHUC €T'0
3HAYCHUA

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

21

[Ipumenenue
ONPEIEIUTEINS IS
peLICHUs CUCTEMBI
JIMHEWHBIX YPAaBHEHUN

https://monypoku.pd/

22

Pemenue npuknagHbix
3aJ1a4 C IIOMOIIBIO
CHCTEMBI JTMHEHHBIX
YpaBHEHUU

https://fipi.ru/




23

Pemenue npuknagHbix
3aJ1a4 C IIOMOIIBIO
CHCTEMBI JTMHEHHBIX
YpaBHEHU

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

24

Kontponbnas pabora:
"PanmonanbHbie
ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JUHENHBIX YypaBHEHUN"

https://fipi.ru/

25

OyHKIHSI, CITOCOOBI
3ajaHus (QYHKIIHH.
B3aumno obpaTHBIC
¢dbysakuu. Kommosunus

byHKIHI

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

26

I'padux GpyHkuuu.
DneMeHTapHbIe
npeoOpa3oBaHUs

rpadukoB QyHKIHI

https://Mmonypoku.pd/

27

OO6nacTp ornpeneneHus
Y MHOXXECTBO 3HAYCHUU
¢bynkuuu. Hynu
¢byakuun. [IpomexyTku
3HAaK MMOCTOSIHCTBA

https://fipi.ru/

28

UYETHbIE U HEUETHBIE
GbyHKIUH.
IIepuonnueckue
¢byakuun. [IpomexyTku
MOHOTOHHOCTH

byHKIIH

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54




Makcumymsl 1

MUHUMYMBI () yHKITUH.
HauoOosbliee u

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0cab4wp9510047

29
HalMeEHbIIIee 3HAYCHHE 54
yrKuin Ha https://monypokn.pd/
MIPOMEKYTKE
. https://fipi.ru/
Jluneiinas,
30 KBaJpaTU4Has U https://resh.edu.ru/?ysclid=mev0Ocab4wp9510047
IpOoOHO-IUHEHHAs 54
ymKiim https://Mmonypokn.pdp/
https://fipi.ru/
DneMeHTapHoe
31 HCCIIEIOBAHUE U https://resh.edu.ru/?ysclid=mev0cab4wp9510047
MOCTPOCHHE TPaPUKOB 54
ITHX pymKiid https://Mmonypokn.pd/
https://fipi.ru/
DneMeHTapHoe
1 HUCCIIEI0BAHUE U https://resh.edu.ru/?ysclid=mev0cab4wp9510047
MOCTPOCHHE TPaUKOB 54
oTHX pyHKUm https://Mmonypokn.pd/
https://fipi.ru/
CremeH ¢ netsin https://resh.edu.ru/?ysclid=mevOcabdwp9510047
33 mokazarenemM. bunom 54
HsroTona -
https://Mmonypokn.pd/
CTeleHsb ¢ 1eIbIM
34 mmokasareneMm. bunom https://fipi.ru/

Hrrotona




https://resh.edu.ru/?ysclid=mev0cab4wp9510047

54

https://monypoku.pd/

CrenerHast GyHKIHS C
HATYPaJIbHBIM H IEITBIM

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp9510047

35
nokasareijieM. Eé 54
CBOHCTBA M rpadpuK https://monypoku.pd/
https://fipi.ru/
Kontponbnas pabora: _
" https://resh.edu.ru/?ysclid=mevOcab4wp9510047
36 Crenennast GyHKIHS. 54
E¢ cBoiicTBa u rpaduk"” —
https://monypoku.pd/
https://fipi.ru/
Apudmernueckuit ,
. https://resh.edu.ru/?ysclid=mev0cab4wp9510047
37 KOpEHb HaTypalbHON 54
CTEIIEHU U €T0 CBOIMCTBA -
https://monypoku.pd/
https://fipi.ru/
Apudmernueckuit _
. https://resh.edu.ru/?ysclid=mev0cab4wp9510047
38 KOpPEHb HAaTypaJIbHOM 54
CTEIIEHHU U €r0 CBOMCTBA -
https://monypoku.pd/
https://fipi.ru/
[IpeoOpazoBanms
19 YHUCJIOBBIX BBIPAKEHUH, https://resh.edu.ru/?ysclid=mev0cab4wp9510047

coJiepKallIuX CTCIICHH U
KOpHH

54

https://monypoku.pd/




[IpeobOpazoBanms
YHCIIOBBIX BBIPKEHUIH,

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0cab4wp9510047

40
COJICPIKAIIMX CTCTICHH H 54
Kopr https://Mmonypoku.pd/
https://fipi.ru/
[IpeobOpazoBanms
41 YUCJIOBBIX BBIPAXKEHUN, https://resh.edu.ru/?ysclid=mevOcab4wp9510047
COJIEPIKALLNX CTEIEHU U 54
Kopr https://Mmonypoku.pd/
Wppaumonanbusie https://fipi.ru/
ypaBHeHUs. OCHOBHBIE _
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
42 METO/IbI PEIICHUS 54
UppalMOHATBHBIX
YPaBHEHUU https://monypoku.pdp/
Wppaumonanbusie https://fipi.ru/
ypaBHeHUs. OCHOBHBIE _
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
43 METO/IbI PEIICHUS 54
HPppauOHaIbHBIX
YPaBHEHUU https://monypoku.pdp/
HppaunonanbHbie https://fipi.ru/
ypaBHeHUs. OCHOBHBIE
44 METO/IbI PEIICHUS
HPppauOHaIbHBIX
YpaBHEHUU
PaBHOCHUIIBHBIE https://resh.edu.ru/?ysclid=mevOcab4wp9510047
45 TIepexo/ibl B PEIICHHH 54

HppanrOHaIbLHBIX
YpaBHEHUU




46

PaBHOCHIIBHEIC
MepeXo/Ibl B peLICHUN
HppaLMOHATIBHBIX
YpaBHEHUU

https://monypoku.pd/

47

PaBHOCHIIBHEIC
Mepexo/Ibl B pelICHUN
HppaLMOHATIbHBIX
YpaBHEHUU

https://fipi.ru/

48

PaBHOCHIIBHEIC
Mepexo/ibl B pelICHUN
HppaLMOHATIBHBIX
YpaBHEHUU

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

49

CgoiicTBa u rpaduk
KOpHS N-Ol CTENEHU
Kak pyHKIIMH 0OpaTHOM
CTETEHHU C
HaTypaJbHbIM
MoKazareieM

https://monypoku.pd/

50

CoiicTBa u rpaduk
KOpHS N-Ol CTENEHU
Kak (pyHKIIMH 00paTHOM
CTEIEHH C
HaTypaJIbHBIM
oKa3aresem

https://fipi.ru/

51

KonrponsHas pabora:
"CpoiicTBa u rpaduk
KOpHSI N-OM CTETICHHU.
HppaunonanbHbie
ypaBHEHUA"

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54




Crernens ¢ https://monypoku.pd/
59 panroHaJIbHBIM

MoKasarTeyieM u eé

CBOICTBa

Crernens ¢ https://fipi.ru/
53 panroHaJIbHBIM

MoKasaTeyieM u eé

CBOMCTBa

Crernens ¢ https://resh.edu.ru/?ysclid=mev0cab4wp9510047
” PalMOHATBLHBIM 54

MoKasaTeyieM u eé

CBOICTBa

IToka3zarennpHas https://monypoku.pd/
55 ¢byHKIHS, €€ CBOMCTBA

1 rpaduK

Hcnonp3oBanue https://fipi.ru/
56 rpaduka QyHKIIUN A1

peLIeHUs ypaBHEHUI

Hcnonp3oBanue https://resh.edu.ru/?ysclid=mev0cab4wp9510047
57 rpaduka QyHKIIUN A1 54

pelIeHNs] ypaBHEHUM

Iloka3zarenbHbIe https://fipi.ru/

ypaBHeHUs. OCHOBHBIE _

https://resh.edu.ru/?ysclid=mevOcab4wp9510047

58 METO/IbI PEIICHUS 54

MMOKa3aTeIbHbIX

ypaBHEHUI https://Mmonypoku.pd/
59 | lloxasaTenmbubie https://fipi.ru/

ypaBHeHUsA. OCHOBHBIE




MCTOABI pCHICHUSA

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

ITOKA3aTCIIbHBIX
YPaBHCHIH https://monypoku.pd/
IToka3zaTenbHbIE https://fipi.ru/

ypaBHeHUs. OCHOBHbIE

60 METO/Ibl pEIICHUS
MOKa3aTeIbHBIX
YpaBHEHUU
KonrponsHas pabora: https://resh.edu.ru/?ysclid=mev0cab4wp9510047
"Tloka3arenbHas 54
61 byHKLIHSA.
[TokazarenbHbIE
ypaBHeHUs"
6 Jlorapudm uucna. https://monypoku.pdp/
CoiicTBa norapugma
63 Jlorapudm uucna. https://fipi.ru/
CoiicTBa norapudma
Jlorapudm uncia. https://resh.edu.ru/?ysclid=mevOcab4wp9510047
64 CoiicTBa norapudma 54
JlecsiTuuHbie U https://Mmonypoku.pd/
65 HaTypaJibHbIE
norapudmbl
Hecsatuanabie u https://fipi.ru/
66 HaTypaJIbHbIE
sorapupmbl
. TpeoGpasoBanue https://resh.edu.ru/?ysclid=mevOcab4wp9510047

BBIPAKCHU,

54




COJICpIKAIIIIX

sorapupmbl

[IpeobpazoBanue https://monypokun.pd/
63 BBIPAXKEHU,

coJieprKaIInx

sorapupmbl

[IpeobpazoBanme https://fipi.ru/
69 BBIPAXKEHHUI,

coJiep KaInx

sorapupmbl

Jlorapudmuueckas https://resh.edu.ru/?ysclid=mev0cab4wp9510047
70 ¢yHKIWMs, eé cBoiicTBa 54

U rpaduk

Jlorapudmuaeckas https://mounypoku.pd/
71 byHKIMs, e€ cBOMCTBA

U rpaduk

Hcnonb3oBanue https://fipi.ru/
72 rpaduka QyHKIUU A1

pelLIeHNS] YpaBHEHUM

Hcnons3oBanue https://resh.edu.ru/?ysclid=mev0cab4wp9510047
73 rpaduka QyHKIUH 15t 54

pelIeHNS] ypaBHEHUM

Jlorapudpmuueckue https://mounypoku.pdp/

ypaBHeHUsI. OCHOBHbIE
74 METO/Ibl pEIICHUs

JorapupMUUECKUX
yYpaBHEHUI




Jlorapudmuaeckue
ypaBHeHUs. OCHOBHbIE

https://fipi.ru/

75 METO/IbI PELIECHUS
JorapuMUIECKIX
YpaBHEHUU
Jlorapudpmuueckue https://resh.edu.ru/?ysclid=mev0cab4wp9510047
ypaBHeHust. OCHOBHBIE 54
76 METO/Ibl pEIICHUS
JorapuMUIECKIX
ypaBHEHUI
PABHOCHILHEL https://fipi.ru/
77 IIEPEXO0bl B PELLICHUU https://resh.edu.ru/?ysclid=mev0cab4wp9510047
JorapupMHUUECKUX 54
YPapHeHiH https://monypoku.pdp/
PABHOCHILHLIC https://fipi.ru/
78 NIEPEXO0/bl B pEICHUN https://resh.edu.ru/?ysclid=mev0cab4wp9510047
JorapupMUUECKUX 54
YPaBHeHi https://monypoku.pd/
Kontponbnas pabora: https://fipi.ru/
"Jlorapudpmuueckas _
79 (yHKw https://resh.edu.ru/?ysclid=mev0cab4wp9510047
’ 54
Jlorapudpmuueckue T
ypaBHeHUs" https://Mmonypoku.pd/
https://fipi.ru/
Cunyc, KOCUHYC,
80 TaHI'€HC U KOTAHT'€HC https://resh.edu.ru/?ysclid=mev0cab4wp9510047

YUCIIOBOT'O ApryMEHTA

54




https://monypoku.pd/

Cunyc, KOCUHYC,

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp9510047

81 TAHI€HC U KOTAHI'€HC 54
YHUCJIOBOI'O apryMeHTa
https://Mmonypoku.pd/
https://fipi.ru/
APKCHIHYC, APKKOCHITye https://resh.edu.ru/?ysclid=mev0cab4wp9510047
82 U apKTaHI€HC 54
YHUCJIOBOI'O apryMEHTa
https://Mmonypoku.pd/
https://fipi.ru/
APKCHHYC, APKKOCHITye https://resh.edu.ru/?ysclid=mev0cab4wp9510047
83 U apKTaHI€HC 54
YHUCJIOBOTO apryMeHTa -
https://monypoku.pd/
Tpuronomerpuyeckas httos://fioi.ru/
OKPY>KHOCTb, e
’4 OnpeAcIIcHUE https://resh.edu.ru/?ysclid=mevOcab4wp9510047
TPUTOHOMETPHYECKUX 54
QyHicunit 4HCIOBOrO https://Mmonypoku.pd/
aprymeHTa
Tpuronomerpudeckas httos:/fioi.ru/
OKPY>KHOCTb, DtDs. /TPl UL
25 OmnpeAcIcHue https://resh.edu.ru/?ysclid=mevOcab4wp9510047
TPUTOHOMETPHUYECKUX 54

(G YHKIHA 9ACTIOBOTO
aprymMeHTa

https://monypoku.pd/




OcHoBHBIE https://fipi.ru/
86 TPUTOHOMETPUUECKHE

bopmyIbr

OcHoBHBIE https://resh.edu.ru/?ysclid=mev0cab4wp9510047
87 TPUTOHOMETPHUECKHE 54

(bopmyIbI

OcHoBHBIE https://mounypoku.pd/
88 TPUTOHOMETPUUYECKHUE

hopmyIb

OcHoBHBIE https://fipi.ru/
89 TPUTOHOMETPUUYECKHUE

hopmyIb

ITpeoOpazoBanue https://resh.edu.ru/?ysclid=mev0cab4wp9510047
90 TPUTOHOMETPHUECKHX 54

BBIPAXKECHU I

ITpeoOpaszoBanue https://monypoku.pdp/
91 TPUTOHOMETPUYECKUX

BBIPAKECHU I

[TpeoOpaszoBanue https://fipi.ru/
92 TPUTOHOMETPUYECKUX

BBIPAKCHUI

ITpeoOpa3oBanue https://resh.edu.ru/?ysclid=mev0cab4wp9510047
93 TPUTOHOMETPHYECKHX 54

BBIPAKCHUI

Pemenne https://mounypoku.pd/
94 TPUTOHOMETPUUYECKUX

YpaBHEHUU




https://fipi.ru/

Pemenne )
https://resh.edu.ru/?ysclid=mev0Ocab4wp9510047
95 TPUTOHOMETPUUYECKUX 54
YpaBHEHUI -
https://monypoku.pd/
https://fipi.ru/
Pemenne )
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
96 TPUTOHOMETPUUECKHUX 54
YpaBHEHUU =
https://monypoku.pd/
https://fipi.ru/
Pemenue .
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
97 TPUTOHOMETPUUECKHUX 54
YpaBHEHUU =
https://monypoku.pd/
https://fipi.ru/
Pemenne )
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
98 TPUTOHOMETPUUYECKUX 54
ypaBHEHUI -
https://monypoku.pd/
https://fipi.ru/
Pemenne )
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
99 TPUTOHOMETPUUYECKUX 54
YPaBHEHUU -
https://monypoku.pd/
https://fipi.ru/
Pemrenue
100 TPUTOHOMETPUUYECKUX https://resh.edu.ru/?ysclid=mevOcab4wp9510047

YpaBHEHUU

54




https://monypoku.pd/

KonrponsHas pabora:

https://fipi.ru/

"TpuroHoMeTpuyecKue .
https://resh.edu.ru/?ysclid=mev0cab4wp9510047

101 BBIPAXKECHUS U 54

TPUTOHOMETPUUECKHE T

ypaBHEHUA" https://monypokun.pd/

ITocnemoBaTenbHOCTH, -

https://fipi.ru/

CII0COOBI 3aJaHUs
102 OCJIeJ0BaTEILHOCTEH. https://resh.edu.ru/?ysclid=mev0cab4wp9510047

MeTton 54

MaTEMATHHCCKON https://monypoku.pd/

WHIYKITAN

MoOHOTOHHEIE U https:/fipi.ru/

OTpaHUYCHHBIC
103 OCJIEN0BATEILHOCTH.

Ucrtopus ananuza

OECKOHEYHO MaJIbIX

ApHudmeTuecKas https://resh.edu.ru/?ysclid=mev0cab4wp9510047
104 54

porpeccust —
105 I'eomeTpuueckas https://monypokun.pd/

nporpeccust

beckoneuno https://fipi.ru/
106 yOBIBaromas

reoOMeTpruYeCcKast

nporpeccust

CymMa GecKOHETHO https://resh.edu.ru/?ysclid=mev0cab4wp9510047
107

yObIBaromei

54




reOMETPUUYECKOM
IIPOrpeccuu

108

JIuHelHbIN 1
SKCIOHEHIINAJILHEIA
poct. Yucio e.
DopmyJia CIOKHBIX
MPOIICHTOB

https://monypoku.pd/

109

JInHelHbIN 1
SKCIOHEHIINAJILHEIA
poct. Hucio e.
DopmyJia CIOKHBIX
MPOIICHTOB

https://fipi.ru/

110

Hcnonns3oBanme
MPOTPECCUU IJIS
peHIeHI/ISI peaJIBHBIX
3a/1a4 MPUKIATHOTO
Xapakrepa

https://resh.edu.ru/?ysclid=mev0cab4wp9510047

54

111

KonrponsHas pabora:
"ITocaenoBaTeabHOCTH
u nporpeccun”

https://monypoku.pd/

112

HenpepoiBHbie

(GYHKIIUY U BX
CBOMCTBa

https://fipi.ru/

113

Touxka pa3psiBa.
AcuMnTOoTHI TpadUKOB

byHKIHI

https://resh.edu.ru/?ysclid=mev0cab4wp9510047

54




CgoiicTBa GyHKIIUN

https://monypoku.pd/

114 HENPEPHIBHBIX HA

OTpe3Ke

CaoiicTtBa GyHKIIUN https://fipi.ru/
115 HENPEPHIBHBIX HA

OTpe3Ke

MeTo/1 HHTEPBAIOB I https://resh.edu.ru/?ysclid=mev0cab4wp9510047
16 pelICHUS HCPABCHCTB ﬁ
117 MeTton MHTEpBaIOB ISl https://monypoku.pdp/

peHICHUS HCPABCHCTB

HrtoroBas KOHTpoOJIbHAS https://fipi.ru/
118 pabota/Bcepoccuiickas

poBepoyHas pabora

Hrorosast KOHTpOIbHAS https://resh.edu.ru/?ysclid=mev0cab4wp9510047
119 | pa6ora/Bcepoccuiickas 54

mpoBepoyHas pabora

[IpumeneHne cBOMCTB https://monypokun.pd/

HEMPEPBIBHBIX
120 .

GyHKIMHA 17151 peleHust

3amaqy
121 [TepBas u BTOpas https://fipi.ru/

MIPOU3BOIHBIC (PYHKITUN

Omnpenenenue, https://resh.edu.ru/?ysclid=mev0cab4wp9510047
122 | reoMeTpuYECKUH CMBICI 54

MPOU3BOAHOMN




Onpenenenue, https://monypoku.pd/
123 (bu3HUECKUN CMBICTT
MIPOU3BOAHOMN
YpaBHeHue https://fipi.ru/
124 KacaTellbHOU K TpaduKy
GbyHKIIIN
VYpaBHeHue https://resh.edu.ru/?ysclid=mevOcab4wp9510047
125 | kacaTenbHO K rpauKy 54
byHKIIH
https://fipi.ru/
Hpoussozsie https://resh.edu.ru/?ysclid=mev0cab4wp9510047
126 3JIEMEHTapHBIX 54
byHKIHI -
https://monypoku.pd/
https://fipi.ru/
Hpomssonere https://resh.edu.ru/?ysclid=mevOcab4wp9510047
127 3JIEMEHTaPHBIX 54
byHKIHI -
https://Mmonypoku.pd/
https://fipi.ru/
[IpousBogHAas CyMMBI,
128 IIPOU3BECHNUS, https://resh.edu.ru/?ysclid=mev0cab4wp9510047
YaCTHOT'O U 54
KommosHIH yHKIii https://monypoku.pd/
https://fipi.ru/
IIpousBoHast CymMMBl,
129 MIPOU3BECHUS, https://resh.edu.ru/?ysclid=mevOcab4wp9510047
9aCTHOTO U 54

KOMITO3UIIUH (PYHKIIHIA

https://monypoku.pd/




[IpousBogHAas CyMMBI,

https://fipi.ru/

130 IIPOU3BECHNUS, https://resh.edu.ru/?ysclid=mev0cab4wp9510047
YacTHOTO U 54
KoMmo3uIIH GyHKINH https://Monypokun.pd/
https://fipi.ru/
131 KonTponpHas padora: https://resh.edu.ru/?ysclid=mevOcab4wp9510047
"IIponsBogHas" 54
https://Monypoku.pd/
https://fipi.ru/
[ToBTOpEHHUE,
132 000011IeHNE, https://resh.edu.ru/?ysclid=mev0cab4wp9510047
cUucTeMaTU3anus 54
": Uy "
SHatHH PaABHEHIA https://Monypoku.pd/
https://fipi.ru/
[ToBTOpEHHUE,
133 0000meHwme, https://resh.edu.ru/?ysclid=mev0cab4wp9510047
cUCTEMaTU3aus 54
": U(D "
SHatHH YHIIUTH https://Monypoku.pd/
[ToBTOpEHHUE, https://fipi.ru/
0600
ODODIEHAE, https://resh.edu.ru/?ysclid=mev0cab4wp9510047
134 CHCTEMAaTH3aIHsA 54
3HAHUI -
https://Monypoku.pd/
[ToBTOpEHUE, https://fipi.ru/
0600
135 ODODIIEHHE, https://resh.edu.ru/?ysclid=mev0cab4wp9510047
CHCTEMAaTU3alus

3HAHUH

54




https://monypokn.pd/
https://fipi.ru/
[ToBTOpEHUE,
136 0000mIeHwme, | https://resh.edu.ru/?ysclid=mev0cab4wp9510047
CUCTEMATHU3ALML 54
SHAHHH https://Mmonypokn.pdp/
OBUIEE KOJIMYECTBO 1
YACOB I10 ITPO'PAMME 136




11 KJIACC

Ne KoanuyecTBO yacos Jarta
DJIeKTpOHHbIe U (pPOoBbIC 00pa3oBaTelbHbIE
n/ | Tema ypoka Becer | Konrpoabunl | Ilpakrnyecku | H3YYeHH pecypebr
n 0 e padoThbl e padoThbl A
IIpumeHeHue -
. https://fipi.ru/
MIPOU3BOTHOM K
HACCIEI0BAHUIO 1 https://resh.edu.ru/?ysclid=mev0cab4wp951004
$yHKUHMi Ha 754
MOHOTOHHOCTb 1 https://mMmonypokn.pd/
KCTPEMYMBI
Hpumenerne https:/fipi.ru/
MIPOU3BOTHOM K
) HUCCJIIEIOBAHUIO 1 https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
GbyHKIUH Ha 754
MOHOTOHHOCTb 1 https://mMmonypokn.pd/
KCTPEMYMBI
Hpuvenenne https://fipi.ru/
MIPOM3BOTHOM K
HUCCJIIEIOBAHUIO 1 https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
GyHKIUH Ha 754
MOHOTOHRHOCTS 1 https://Mmonypokn.pd/
9KCTPEMYMBI
Hpuvenenne https:/ffipi.ru/
MIPOM3BOTHOM K
4 HICCJIENOBAHUIO 1 https://resh.edu.ru/?ysclid=mev0cab4wp951004
$yHKUHMi Ha 754
MOHOTOHHOCTS 1 https://Mmonypokn.pd/
9KCTPEMYMBI




[Ipumenenue
IIPOU3BOJHOM K
UCCIIE0BAHUIO
dbyHKIMI Ha
MOHOTOHHOCTb 1
JKCTPEMYMBI

https://fipi.ru/

IIpumeHeHue
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMA HA
MOHOTOHHOCTb ¥
JKCTPEMYMBI

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

Haxoxnenue
HanOOJIBIIIETO U
HAaUMEHBIIIETO
3HAYEHUS
HEMPEPHIBHOU
(GyHKIMU Ha OTpe3Ke

https://Mmonypoku.pd/

Haxoxnenue
HanOOJIBIIETO 1
HaMMEHBIIIETO
3HAYCHHS
HEIPEPBIBHOU
(GyHKIUU Ha OTpe3Ke

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

https://Mmonypoku.pd/

Haxoxnenue
HauOOJIBIIEro U
HAaUMEHBIIIETO
3HAYCHUS

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

https://Mmonypoku.pd/




HEMPEPHIBHOU
(GyHKIMU Ha OTpe3Ke

Haxoxnenue
HanOOJIBIIIETO U

https://fipi.ru/

10 HauMEHBIIIETO https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
3HAYEHUSA 754
erpe o
I;)yzl{iup;;]sga P(I)Tpe3Ke https://Mmonypokn.pd/
Haxoxnenue
Ha%::i ;{:ro i} https://fipi.ru/
1 HauMEHBIIIETO https://resh.edu.ru/?ysclid=mev0cab4wp951004
3HAYEHUSA 754
erpe o
I(;yr:{iup;:ga IZTpGSKe https://monypokun.pd/
Haxoxxnenue https://fipi.ru/
HauOOJIBIIIETO U
12 HANMMCHBIICTO
3HAYEHUS
HETPEPHIBHOU
GYHKIIMH Ha OTpE3Ke
[Ipumenenue https://resh.edu.ru/?ysclid=mev0cab4wp951004
IPOM3BOIHOM IS 754
HaXO0XKICHUS
13 HaWITYy4IIEro
penieHus B
MPUKIIATHBIX
3agadax
14 [Ipumenenue https://monypokun.pd/

MPOU3BOAHOM I




HaXO0XJICHUA

15

HAWIY4IIETO

pewenus B

MMPUKJIIAAHBIX

3ajJadax

IIpumeHeHue https://fipi.ru/

MIPOU3BOAHOM I
onpeeIeHus
CKOPOCTH U
YCKOpEHUs
nporecca,
3aJJaHHOTO
dbopmyroit um
rpadpuKomM

16

[IpumeHnenue
MPOU3BOAHOM I
orpezeneHus
CKOPOCTH U
YCKOpEHUs
nporecca,
3a/IaHHOTO
dbopmyIoit un
rpagukoM

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

17

Komnosurus
byHKIUI

https://Mmonypoku.pd/

18

Kommosunus
byHKIUI

https://fipi.ru/




19

Komnosurus
byHKIUI

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

20

I'eomerpuueckue
00pa3bl ypaBHEHUH
Ha KOOPJIMHATHOM
IIJIOCKOCTH

https://Mmonypoku.pd/

21

I'eomerpuueckue
00pa3bl ypaBHEHUH
Ha KOOPJIMHATHOMN
IIJIOCKOCTH

https://fipi.ru/

22

KonTtponbsHas
pabora:
"UccnenoBanue
byHKIHH ¢
MOMOIIbIO
MPOU3BOAHOI"

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

23

[TepBooOpaznas,
OCHOBHO€ CBOMCTBO
NepBOOOPa3HBIX

https://Mmonypokn.pd/

24

[IepBooGpazubie
AJIEMEHTAPHBIX
byakuwmii. [TpaBuna
HaXOXKJICHUS
MepBOOOPa3HBIX

https://fipi.ru/

25

[TepBooOpazubie
AJIEMEHTAPHBIX
byakuwmii. [TpaBuna

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754




HaXOXICHHS
epBOOOPA3HBIX

26

WNurerpanrn.
['eomeTpuyeckunit
CMBICJI MHTETpaja

https://monypoku.pd/

27

Brranciaenue
OIPEIENIEHHOTO
WHTEerpaJia mo
dbopmyne HeroTona-
Jletibuunia

https://fipi.ru/

28

Brranciaenue
OIPEIENIEHHOTO
MHTETrpaja mno
¢dopmyne HeroToHa-
Jletibuunia

https://resh.edu.ru/?ysclid=mev0cab4wp951004

154

29

[Ipumenenue
MHTEerpajia ajist
HaXO0XKICHHUS
IUIOMIAageH MIIOCKHUX

¢uryp

https://monypoku.pd/

30

[Ipumenenue
HUHTCrpaia A
HAXO0XKJICHUS
00BEMOB
F€OMETPUUYECKHUX T

https://fipi.ru/

31

[Ipumepsl perieHuii
QG epeHIaIbHBIX
ypaBHEHUU

https://resh.edu.ru/?ysclid=mev0cab4wp951004

754




[Ipumepsl penieHuii

https://Mmonypokun.pd/

32 g depeHIaTbHBIX
ypaBHEHUU
MaremaTtuyeckoe https://fipi.ru/
MOJICTUPOBAHUE
peanbHbBIX
33 MPOLIECCOB C
TTOMOIITBIO
g depeHIaTbHBIX
ypaBHEHUU
KonTponbHas https://resh.edu.ru/?ysclid=mevOcab4wp951004
34 pabora: 754
"TlepBoobOpasnas u
uHrerpan"
Tpuronomerpuyeck https://monypoku.pdp/
35 ue QYHKINH, UX
CBOICTBa U TpaduKu
https://fipi.ru/
Tpuronomerpuyeck _
https://resh.edu.ru/?ysclid=mev0cab4wp951004
36 ne QyHKIHUH, UX 754
CBONCTBa U Tpaduku -
https://monypokun.pd/
https://fipi.ru/
Tpuronomerpuueck _
https://resh.edu.ru/?ysclid=mev0cab4wp951004
37 ue QpyHKIUH, ux

CBOWCTBA U rpaduKu

154

https://Mmonypoku.pd/




Tpuronomerpuyeck

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp951004

38 ne QyHKIHNH, UX 754
CBOMCTBa U Tpaduku -
https://monypokun.pd/
https://fipi.ru/
Tpuronome ec
PUTOHOMETPHACCK https://resh.edu.ru/?ysclid=mev0cab4wp951004
39 ue QpyHKIUH, ux 754
CBOWCTBA U IrpaduKu -
https://monypokun.pd/
Otbop Kopneil https://fipi.ru/
TPUTOHOMETPUYECKHU
40 X YpaBHEHHM C https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
MMOMOIIBIO 754
Tp HTOHOMCETPHHCCKO https://monypokun.pd/
il OKpPY’)KHOCTH
Ot60p KOpHEH -
https://fipi.ru/
TPUTOHOMETPUYECKHU
A1 X YpaBHEHHH C https://resh.edu.ru/?ysclid=mev0cab4wp951004
IIOMOILBIO 754
Tp HTOHOMETPIHCECKO https://Mmonypokn.pdp/
il OKpPY’)KHOCTH
Ot60p KOpHEH -
https://fipi.ru/
TPUTOHOMETPUYECKHU
4 X YpaBHEHHH C https://resh.edu.ru/?ysclid=mev0cab4wp951004

MIOMOIIbIO
TPUTOHOMETPUYECKO
1 OKpYKHOCTH

154

https://mMmonypokn.pd/




Ot60p KOpHEH
TPUTOHOMETPUUECKH
X YPaBHEHUH C

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0cab4wp951004

43 IIOMOILBIO 754
TpHFOHOMeTqueCKO https://Mmonypoku.pd/
I OKpY>KHOCTH
Pemenue https://fipi.ru/
44 TPUTOHOMETPUYECKHU
X HEpaBEHCTB
Pemienue https://resh.edu.ru/?ysclid=mev0cab4wp951004
45 TPUTOHOMETPUYECKH 754
X HCPABCHCTB
Pewenne https://Mmonypoku.pd/
46 TPUTOHOMETPUYECKHU
X HEpaBEHCTB
Pewenne https://fipi.ru/
47 TPUTOHOMETPUUYECKHU
X HEpaBEHCTB
KonTponbHas https://resh.edu.ru/?ysclid=mev0cab4wp951004
pabota: "T'paduku 754
TPUTOHOMETPUUECKU
48 .
X (yHKIHA.
Tpuronomerpuueck
ue HepaBeHCTBa"
OCHOBHBIE METOIEI https://monypoku.pd/
49 pelieHus
IIOKa3aTCIbHBIX

HEPABEHCTB




50

OCHOBHBIE METOIEI
perenus
IIOKA3aTCJIbHBIX
HEPaABEHCTB

https://fipi.ru/

51

OCHOBHBIE METOIEI
perenus
IIOKA3aTCJIbHBIX
HEPaBEHCTB

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

52

OCHOBHBIE METOIEI
perenus
IIOKA3aTCJIbHBIX
HEPaABEHCTB

https://monypoku.pd/

53

OCHOBHBIE METOIEI
peuieHus
norapuMUIECKUX
HEPaBEHCTB

https://fipi.ru/

54

OCHOBHBIE METOIEI
peuieHus
norapuGMUIECKUX
HEPaBEHCTB

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

55

OCHOBHBIE METOIEI
peuieHus
norapuMUIECKUX
HEPaBEHCTB

https://monypoku.pd/

56

OCHOBHBIE METOIEI
perieHus
norapuGMUIECKUX
HEPaBEHCTB

https://fipi.ru/




OCHOBHBIE METOIEI

https://fipi.ru/

57 peleHus https://resh.edu.ru/?ysclid=mev0cab4wp951004
HMppaloOHAIbHBIX 754
HEpancHeTs https://monypokun.pd/
https://fipi.ru/
OCHOBHBIE METOJIEI
58 peueHus https://resh.edu.ru/?ysclid=mev0cab4wp951004
UPPALMOHAIIBHBIX 754
HEpancHeTs https://monypokun.pd/
OCHOBHBIE METOIEI https://fipi.ru/
59 perieHus
HPpAMOHATEHBIX
HEPaBEHCTB
OCHOBHEBIE METOIBI https://resh.edu.ru/?ysclid=mev0cab4wp951004
60 pereHus 754
HPpPAIMOHATILHBIX
HEPaBEHCTB
['padpraeckue https://monypoku.pd/
61 METO/Ibl PEIICHUS
HPPAMOHATIEHBIX
ypaBHEHUU
I'paduueckue https://fipi.ru/
6 METO/IbI PEIICHUS
HUPPAMOHATILHBIX
ypaBHEHUU
63 Tpaduueckue https://resh.edu.ru/?ysclid=mevOcab4wp951004

MCTOJbI pCUICHUA

154




MIOKa3aTeJIbHBIX
ypaBHEHUU

64

['padpraeckue
METO/IBI pEIICHUS
NOKa3aTeIbHBIX
HEPABEHCTB

https://monypoku.pd/

65

['padpraeckue
METO/IbI PeIICHUs
Jorapu(hMHUIECKUX
ypaBHEHUU

https://fipi.ru/

66

['padpraeckue
METO/IBI pEIICHUS
Jorapu(MUIECKUX
HEPABEHCTB

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

67

['padpraeckue
METO/IBI pEIICHUS
JorapuMUIECKUX
HEPABEHCTB

https://monypoku.pd/

68

['padpraeckue
METO/IbI PeIICHUs
MOKa3aTeNbHbIX U
norapuGpMUIEeCKUX
ypaBHEHUU

https://fipi.ru/

69

['padpraeckue
METO/IbI PeIIeHUs
MOKa3aTeNbHbIX U
norapuGMUIECKUX
ypaBHEHUU

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754




70

['padpraeckue
METO/bI peIIeHUs
NOKa3aTeIbHBIX U
J0TapupMHUECKUX
HEPaBEHCTB

https://fipi.ru/

71

I'paduueckue
METO/bI peIIeHUs
NOKa3aTeIbHBIX U
J0TapuPMHUECKUX
HEPaBEHCTB

https://resh.edu.ru/?ysclid=mev0cab4wp951004

754

72

KoHnTponbHas
pabora:
"HppanuoHaibHBIE,
MoKa3aTeilbHbIE U
norapupMuIecKue
HepaBeHCTBA"

https://Mmonypoku.pd/

73

KommuiekcHbie
YHCla.
Anrebpanyeckas u
TPUTOHOMETPHUECKA
s popMbI 3anucu
KOMIUIEKCHOTO
qucna

https://fipi.ru/

74

KommekcHsie
YHCla.
Anrebpanyeckas u
TPUTOHOMETPHYECKA
st popmBl 3anmucu

https://resh.edu.ru/?ysclid=mev0cab4wp951004

154




KOMIIJICKCHOT'O

qucia
https://fipi.ru/
Apudmernueckue
75 omnepanuu ¢ https://resh.edu.ru/?ysclid=mev0cab4wp951004
KOMITJIEKCHBIMU 4
HHCTaMH https://monypoku.pd/
https://fipi.ru/
Apudmernueckue
76 omnepaLuu ¢ https://resh.edu.ru/?ysclid=mev0cab4wp951004
KOMITJIEKCHBIMU 4
HcTaMn https://monypoku.pdp/
https://fipi.ru/
N3o0paxeHune
77 KOMILIEKCHBIX YMCEN https://resh.edu.ru/?ysclid=mev0cab4wp951004
Ha KOOPANHATHOM 754
friocKocTH https://monypoku.pdp/
https://fipi.ru/
N3obpakenue
73 KOMILIEKCHBIX YMCeN https://resh.edu.ru/?ysclid=mev0cab4wp951004
Ha KOOPJANHATHOM 754
TITOCKOCTH https://monypoku.pd/
https://fipi.ru/
®opmyna Myaspa.
79 Kopnu n-oii crenenu https://resh.edu.ru/?ysclid=mev0cab4wp951004
13 KOMIIJIEKCHOTO 4
uena https://monypoku.pd/
20 ®dopmyna Myaspa. https://ffipi.ru/

Kopnu n-oii ctenenu




N3 KOMIIJICKCHOI'O
qucia

[Ipumenenue
KOMIUIEKCHBIX YHCEe
JUTSI peIIeHUS

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

81 du3nueckux u

TreOMETPHUYECKUX

3a1a4

KonTponbHas https://monypokun.pd/
2 pabora:

"KommiekcHbie

yucna"
23 HarypanbHbie u https://fipi.ru/

OeJabIC Yuciia

HarypaibHble 1 https://resh.edu.ru/?ysclid=mevOcab4wp951004
84 754

1eJbIe Yncia o4

[Ipumenenue https://monypoku.pd/
8 IPU3HAKOB

> JACIIUMOCTH L EIBIX

qrcen

IIpumeHeHue https://fipi.ru/
26 NPU3HAKOB

JACIIUMOCTH L EIBIX

qrcen

[Ipumenenue https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
o7 TPU3HAKOB 754

JETUMOCTH IIEJIBIX
gucen: HOJl u HOK




88

[Ipumenenue
MIPU3HAKOB
JACIIUMOCTHU L EIIbIX

gucen: HOJl u HOK

https://Mmonypokun.pd/

89

[Ipumenenue
MIPU3HAKOB
JACIIUMOCTH L ECIIbIX
YHUCEN: OCTATKH MO
MOJYJIIO

https://fipi.ru/

90

IIpumeHeHue
IIPU3HAKOB
JIEITMMOCTH LIEJIbIX
YHUCeNl: OCTAaTKU 110
MOJYJIIO

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

91

IIpumeHeHue
MIPU3HAKOB
JIEIIMMOCTH I[CIIBIX
YHCEJT: AITOPUTM
Esxnnna mist
pellIeHus 3a/1a4 B
IEIBIX YHUCIax

https://Mmonypoku.pd/

92

KonTponbHas
pabora: "Teopus
HEeNBIX yucen"

https://fipi.ru/

93

Cucrema u
COBOKYITHOCTb
YpaBHEHUU.
PaBHOCHIEHEIC

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754




CHCTEMBI U
CHUCTCMBI-CJICACTBUA

94

Cucrema n
COBOKYITHOCTh
YpaBHEHUU.
PaBHOCHIBHBIE
CHCTEMBI B
CHCTEMBI-CIICICTBHS

https://Mmonypoku.pd/

95

OCHOBHBIE METOJIEI
peluIeHus: CUCTEM U
COBOKYITHOCTEMN
palOHATBHBIX
YpaBHEHUU

https://fipi.ru/

96

OCHOBHBIE METO/IbI
pelIeHus: CUCTEM U
COBOKYITHOCTEMN
MPPALMOHATIBHBIX
ypaBHEHUU

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

97

OCHOBHBIE METO/IbI
pelUIeHus: CUCTEM U
COBOKYITHOCTEM
MOKa3aTeJIbHBIX
ypaBHEHUU

https://Mmonypoku.pd/

98

OCHOBHBIE METO/IbI
peuIeHus: CUCTEM U
COBOKYITHOCTEM
MIOKa3aTeJIbHBIX
ypaBHEHUU

https://fipi.ru/




99

OCHOBHBIE METOIEI
pELIEHUs CUCTEM U
COBOKYITHOCTEMN
J0TapupMHUECKUX
YpaBHEHUU

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

100

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
J0TapuPMHUECKUX
ypaBHEHUU

https://Mmonypoku.pd/

101

IIpumeHeHue cucrem
K PEIIECHUIO
MaTeMaTHYECKHUX
3a/1a4 M 3a7a4 U3
Ppa3InYHBIX
obJyacTet HAyKu U
pEATbHOM )KU3HH,
MHTEPIIpETALNS
MOJIy4YEHHBIX
pe3yJIbTaToB

https://fipi.ru/

102

[IpumeHenue cuctem
K PEIIECHUIO
MAaTEMATUYCCKUX
3a/1a4 ¥ 3a/1a4 U3
PA3INIHBIX
o0acTeil HayKu u
pEaTbHOM )KU3HH,
MHTEpIIpeTaLNs

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754




IMMOJIYYCHHBIX

pe3yabTaToOB

[Ipumenenue

HEPaBEHCTB K

pelieHuto

MaTeMaTHUECKHUX https://fipi.ru/

3aja4 1 3aga4 U3

https://resh.edu.ru/?ysclid=mev0cab4wp951004

103 paS.HI/I‘-IHf,IX 754
o0acTeil HayKu U
pETbHOM )KU3HH, https://monypokun.pd/
UHTEpIIpeTaLNs
MOJTy4YEHHBIX
pe3yNbTaToB
KonTponbHas
pabora: "Cuctemsl https://fipi.ru/
palMOHATIbHBIX, ,
https://resh.edu.ru/?ysclid=mev0cab4wp951004
104 HMppaloOHAbHBIX 754
IIOKa3aTCIbHbBIX U -
J0TapuPMHUECKUX https://monypoku.pdp/
ypaBHEHHH"
https://fipi.ru/
PanuyonanbHbie )
https://resh.edu.ru/?ysclid=mev0cab4wp951004
105 yYpaBHEHHUS C 754
napamMeTpamMu -
https://Mmonypoku.pd/
https://fipi.ru/
PanuyonanbHbie
106 HEpaBEHCTBA C https://resh.edu.ru/?ysclid=mev0cab4wp951004

napameTpamu

154




https://monypoku.pd/

PanuonanesHbie https://fipi.ru/
107 CHCTEMBI C

napaMeTpamu

HNppanuonanbHbie https://resh.edu.ru/?ysclid=mev0cab4wp951004
log | YpaHeHus, 754

HEPaBEHCTBA C

napaMeTpamu

HNppanuonanbHbie https://monypokun.pd/
109 CHCTEMBI C

napaMeTpamu

[TokazarenbHbIE https://fipi.ru/
110 ypaBHEHUS,

HEPaBEHCTBA C

napaMeTpamu

[Toka3aTenbHble https://resh.edu.ru/?ysclid=mev0cab4wp951004
111 | cucremsic 754

napaMeTpamu

Jlorapudpmuaeckue https://monypoku.pd/
112 ypaBHEHUS,

HEPaBEHCTBA C

napaMeTpamu

Jlorapudmuueckue https://fipi.ru/
113 CHUCTEMBI C

napaMeTpamu

Tpuronomerpuyeck https://resh.edu.ru/?ysclid=mev0cab4wp951004
114 | we ypaBHeHus c 754

napameTpamu




115

Tpuronomerpuyeck
1€ HEPABEHCTBA C
napameTpamu

https://monypoku.pd/

116

Tpuronomerpuyeck
M€ CUCTEMBI C
napameTpamu

https://fipi.ru/

117

[Toctpoenue u
HCCIIEJOBAHNE
MaTEeMaTHYECKHUX
MOJIEJIEH peaJIbHBIX
CUTyalui ¢
MIOMOILIBIO
YPaBHEHUH ¢
napaMeTpamu

https://resh.edu.ru/?ysclid=mev0cab4wp951004

154

118

[Toctpoenune u
HCCIICAOBAHUE
MATEMAaTUYCCKUX
MOJIEIEN peabHbIX
CUTYalHil C
MTOMOIILIO CHCTEM
ypaBHEHUH C
napameTpamu

https://mounypoku.pd/

119

[Toctpoenue u
HCCJIEI0BAHNE
MaTEeMaTUYECKUX
MOJIEIEN peabHbIX
CUTyaluu ¢
MOMOIIbIO CUCTEM

https://fipi.ru/




ypaBHEHUH C

napaMeTpamu
https://fipi.ru/
KoHnTponbHas .
" https://resh.edu.ru/?ysclid=mevOcab4wp951004
120 pabora: "3amauu ¢ —
napamerpamu" -
https://monypokn.pd/
[ToBTOpEHME, https://fipi.ru/
000011IeHNE, )
https://resh.edu.ru/?ysclid=mev0cab4wp951004
121 cUCTeMaTUu3aIus
. 4
3HAHWI:
"VpaBuenus" https://monypokun.pd/
IToBTOpEHwue, https://fipi.ru/
0000111eHNE, )
https://resh.edu.ru/?ysclid=mev0cab4wp951004
122 cUCTeMaTUu3aIus 754
3HAHUU: -
"VpaBHenus" https://monypokun.pd/
IToBTOpEHME,
000011IeHNE, https:/fipi.ru/
CUCTCMaTHu3al s .
. https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
123 3HAHWH:
754
"VpaBHeHus.
CucreMsl https://monypokn.pd/
ypaBHeHUI"
IToBTOpEHME, https://fipi.ru/
000011IeHNE, )
https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
124 CHUCTEMAaTU3aIU 754
3HAHUH: -

"HepaBencrsa"

https://Mmonypoku.pd/




IToBTOpEHME, https://fipi.ru/
0000111eHNE, )
https://resh.edu.ru/?ysclid=mev0cab4wp951004
125 cUCTeEMaTU3aIus
. 4
3HAHUM:
"HepaBencrsa" https://monypoku.pd/
IloBTOpEnue, https:/fipi.ru/
000011IeHNE, )
https://resh.edu.ru/?ysclid=mev0cab4wp951004
126 cHUCTeMaTU3aIus
o 4
3HAHUN:
"Hepasencrtna" https://monypokun.pd/
I1
OBTOPEHHC, https://fipi.ru/
000011IeHNE,
127 cUCTeMaTUu3aIus https://resh.edu.ru/?ysclid=mev0cab4wp951004
3HAHWIL: 754
"H ’s
P OHSBOHH?{ e https://mMonypoku.pd/
MIPUMEHEHHE
II
OBTOPEHHC, https://fipi.ru/
000011IeHNE,
128 cUCTeMaTHu3aIus https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
3HAHMWIL: 754
"H ’s
P OHSBOHH?H e https://monypoku.pd/
HNPUMEHEHUE
I1
OBTOPEHHE, https://fipi.ru/
000011IeHNE,
129 cHUCTeMaTHu3aIus https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
3HAHMWIL: 754

"ITponsBoaHas u eé

npuMeHeHue"

https://Mmonypoku.pd/




https://fipi.ru/
Hrorosas https://resh.edu.ru/?ysclid=mev0cab4wp951004
130 1 1
KOHTpOJIbHAsS paboTa 54
https://monypoku.pd/
https://fipi.ru/
Hrtorosas https://resh.edu.ru/?ysclid=mev0cab4wp951004
131 1 1
KOHTpOJIbHast paboTa 754
https://monypoku.pd/
https://fipi.ru/
[ToBTOpEHME,
132 000011IeHNE, 1 https://resh.edu.ru/?ysclid=mev0cab4wp951004
CUCTEMATHU3ALUS 754
SHAHIH https://monypoku.pd/
OBIIEE KOJIMYECTBO
YACOB IIO 132 10

[NPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nmpeAMeTHbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl CpeiHero 001ero o0pa3oBaHusi
pe3yJabTara
1 Yucna v BIYKCICHUS
11 OnepupoBaTh MOHATHSAMM: PALMOHAIBHOE M JEHCTBUTEIBHOE 4YHCIIO,
' OOBIKHOBEHHAsI U AECATUYHAS IPOOb, POIICHTHI
12 BemonusaTe  apudmMeTuueckre Omepanud ¢ palMOHAIbHBIMU U
' JIEHCTBUTEIIbHBIMU YU CIAMU
13 Bomonusate  npuOMMKEHHBIE — BBIYUCICHHSA,  HCIONB3Yysd  IpaBUia
' OKpYTJIEHUS, AENIaTh IPUKHUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C LENBIM II0KA3aTEJIEM, CTaHIapTHAs
L4 ¢dopma 3amucu IEHCTBUTENBHOTO YMCIIA, KOPEHb HATypalbHOU CTEIEHH;
' UCIOJIb30BaTh MOJIXOAIIYI0 (JOpPMY 3alUCH JAEUCTBUTEIBHBIX YUCEN IS
penieHust MPakTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHbBIX
OnepupoBaTh MOHATHSAMH: CHHYC, KOCMHYC M TaHI'€HC IPOU3BOJBHOIO
1.5 yIi1a; MCIOJIb30BaTh 3allUCh MPOU3BOJIBHOTO Yria dYepe3 oOpaTHbIC
TpUTOHOMETpHUYecKHe (PyHKINN
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh NOHATUSIMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 palMoOHAIBHOE, HppalnMoHaJIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE
)9 BeimonHsaTe mpeoOpa3oBaHusl TPUTOHOMETPUUYECKHUX BBIPAXKEHHH U
' penaTh TPUrOHOMETPUYECKHE YPABHEHUS
BrImonHATh peobpa3zoBaHus LENbIX, PALMOHATIBHBIX U UPPALIHOHAIBHBIX
23 BBIPQXEHUM M peElIaTh OCHOBHBIE THIIBI LIEJBIX, PAlUOHAIBHBIX H
VPPALMOHAIIBHBIX YPABHEHNUN U HEPABEHCTB
54 [IpumeHATh ypaBHEHUS M HEPABEHCTBA Ul PEUICHUS MaTEeMaTHYECKUX
' 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKHU U peaIbHOM KU3HU
MonenupoBaTh peajbHbIE CUTyallUd Ha SI3bIKe alreOpbl, COCTABIATH
2.5 BBIPAaXCHUSI, YPAaBHEHHUS, HEPABEHCTBA 110 YCJIOBUIO 3a/1a4M, UCCIIEI0BATh
MIOCTPOCHHBIE MOJICNIN C MCIIOJIF30BAaHUEM arlrapara anreopsbl
3 DOyHKINH U TPaPUKH




OmnepupoBaTb MOHATUAMH: (DYHKIHS, CHOCOOBI 3amaHus (QYHKLIUH,

3.1 00J1acTh OMpeAeNieHUsT W MHOXECTBO 3HaueHMH GYHKIHUH, Trpaduk
GbyHKIIMH, B3aUMHO oOpaTHBIC (PYHKITUH
39 OnepupoBaTh MOHATUSAMHU: UYETHOCTH W HEUETHOCTH (YHKIUH, HYIH
' (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonp3oBatk rpaduku GyHKIUHN U1 pelieHns ypaBHeHUN
3.4 Crpouts W uHuTaTh TpadUKU JHHEHHOW (YHKIWU, KBAAPATUIHOU
' GyHKIIMH, CTETIEHHON (DYHKIIMH C IIEJIBIM TTOKa3aTeeM
Ucnonb3oBatk rpaduku (YHKIUN A7 KUCCIEIOBAaHUS MPOIECCOB H
35 3aBHCUMOCTEH NpU pEelIeHUH 33Jad U3 JAPYTUX Y4YeOHBIX MPEIMETOB U
' peasibHOM  JKM3HM, BbIpaXaTb (QOpMyJaMH 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Hagana maTemarnueckoro aHaimsa
41 OnepupoBaTh TOHATHSIMH: TOCIEIOBATEIBHOCTh, apuMeTHuecKas Hu
' reoOMeTpUYEeCcKasi MPOrpeccuu
OnepupoBaTh MOHATHAMH: OECKOHEUHO YObIBalolasi reoMeTphyuecKas
4.2 mporpeccusi, CyMma OECKOHEYHO  YOBIBAIOIICH  T€OMETPHUYECKOM
pOrpeccuu
4.3 3amaBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMHU CIIOCOOaAMU
44 Hcnonb3oBare CBOMCTBA MOCIEIOBATEIIBHOCTE W MPOTPECCHM A
' pelIeHUs pealbHbIX 33a4 MPUKJIAIHOTO XapaKTepa
5 MHoxecTBa U JTOTHUKA
5.1 OnepupoBaTh NOHATHSAMU: MHOKECTBO, OTIEPAIlMX HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA —ammapar Ui ONMUCAHHS
5.2 pEabHBIX TIPOIIECCOB U SBIICHUH, IPU PEIICHUH 33124 U3 IPYTUX YIeOHBIX
MPEAMETOB
53 OnepupoBaTh  TOHATHSAMH:  OINpEACNCHUE, Teopema,  CIIEJCTBHE,

J0Ka3aTCJIbCTBO




11 KJIACC

Kon
NpoBepsieMoOro
pe3yjabTarta

1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHus

Yucna ¥ BEIYUCIIEHUS

1.1

OH@pI/IpOBaTI: MNOHATUAMU:. HATYPAJIbHOC, LCJIIOC YHCIO; HCIOJIb30BATb
MPU3HAKHU ACJIUMOCTH MCJIBIX YHCCI, PA3JIOKCHUC 4YHUCIIa Ha HNPOCTHIC
MHOXHUTCIIN IJI1 pCIICHUA 3aaa4

1.2

OHGpI/IpOBaTB MOHATHUCM: CTCIICHDb C pallMOHAJIBHBIM ITOKAa3aTCJICM

1.3

OnepupoBaTh MOHATUSAMHE: JIOTAPU(PM YUCIIA, TECSITUIHBIE U HATYPAIbHBIC
norapupMbl

YpaBHEHUs U HEPABEHCTBA

2.1

[IpuMeHsATH CBOWCTBA CTEMEHH JUISI TNPEoOpa3oOBaHMs BBIPAKCHUH,
OIEPUPOBATh IOHATUSMHU: II0KA3aTEIBHOEC YPABHEHUE U HEPABEHCTBO;
peuaTh OCHOBHBIE TUIIBI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeinonHATe npeoOpa3zoBaHus BBIPAXKEHHUH, COJEpXKAIUX JIorapudMsl;
OTIEpPUPOBATH MOHATUAMU: JIOTApU(PMHUUECKOE YPAaBHEHUE U HEPABEHCTBO;
peiaTh OCHOBHBIE THIIbI JOTapU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB

23

Haxoauts perieHus npocTeimux TPUroHOMETPUYECKIX HEPABEHCTB

24

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUN U €€ PEIICHHUE;
UCIIOJIB30BaTh  CUCTEMY JIMHEWHBIX YPaBHEHHHW Ul PEIICHHSA
IIPAKTUYECKUX 3a7a4

2.5

Haxomute  pemeHuss OPOCTEHIINX  CUCTEM U COBOKYIIHOCTEH
paLMOHAIbHBIX YPABHECHUN U HEPABEHCTB

2.6

MO,Z[G.HI/IpOBaTB PCAJIbHBIC CUTYyAllUU Ha SA3BIKC anre6p51, COCTaBJIATH
BBIPpAXXCHUA, YPABHCHUA, HCPABCHCTBA U CUCTCMBI IO YCJIOBUIO 3a1a4H,
HCCICA0BATH IMTOCTPOCHHBIC MOJCIIN C UCITIOJIb3OBAHUCM allrapara a.HI‘66pr

DOyHKINH U TPaPUKH

3.1

OnepupoBaTh TOHSATHIMHU: TEPHOAMYECKAsT (QYHKIUS, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMM, TOYKH IKCTpeMyMma (PYHKIMH, HAauOOJbIIee U
HaMMEHbIIIee 3HAUCHUS (DYHKIMH Ha MTPOMEKYTKE; UCTIONB30BATh HX IS
ucciaeaoBanus QYHKIUH, 3JaHHOU rpaduKkoM

3.2

OnepupoBaTh HOHATHAMH: TPaPUKH MMOKA3aTEIbHOH, JTOrapuPMUUECKON 1
TPUTOHOMETPUYECKUX (PYHKIMI; H300pakaTh WX Ha KOOPAMHATHOM
IJIOCKOCTH M UCTIOJIb30BATH JUJISl PELICHUS] YPABHEHUI U HEPABEHCTB

3.3

N3o0paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpadUKH  JTUHEWHBIX
YpaBHEHHI W HCIOJIb30BaTh WX JUIS PELICHUS CHUCTEMBI JIMHEHHBIX
ypaBHEHU U




Ucnonp3oBare rpaduku (GYHKUMN A0S HCCIENOBAHUS MPOLECCOB H

34 3aBHCUMOCTEH U3 IPYruX yueOHBIX NUCHUIUIMH
4 Hauana matemaTuyeckoro aHaauza
OnepupoBaTb NOHATHUSAMU: HENpepbIBHAS (DYHKLIUS, TMPOU3BOAHAL
4.1 (GYHKIIMHM;, WMCIOJIb30BaTh T'E€OMETPUUYECKHH ¥ (U3HUYECKUH  CMBICI
IIPOU3BOJHOMN Ul PELLIEHUs 3a1a4
47 Haxomuts  mpou3BOAHBIE  AJIEMEHTapHBIX  (GYHKIUH, BBIUUCIATH
' IIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS], YACTHOTO (QYHKITUI
Hcnonb3oBaTh MPOW3BOAHYIO IS HUCCIEOOBaHUS  (QYHKIMHM Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp3oBaTh TPOU3BOAHYIO JJII HAXOXKACHUS HAUIYUYLIEro peuieHus B
' MPUKIIAIHBIX, B TOM YKCJIE COLIMAIbHO-O)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh MOHSATUSMHU: TEpBOOOpa3HAsT ¥ HWHTErpan;, I[OHUMATH
' reOMEeTPUYECKUi M (PU3NYECKHI CMBICI HHTErpaja
46 Haxomuts mnepBooOpasHble dJIEMEHTapHbIX  (DYHKUMNA, BBIUUCIATH
' uHTerpai mo ¢popmyne Heiotona — JleiiOnuma
47 Pemars npukiaaHble 3a/1a4u, B TOM YUCJIE€ COLIMATbHO-3KOHOMUYECKOTO U

(GU3NIeCKOro XapakTepa, CpeJCTBAMHI MaTEMAaTHIECKOTO aHaJI3a




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTIACC

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Kon
1 Yucna v BIYUCTIECHUS
Panmonaneubie  uncna. OOBIKHOBEHHBIE H  JACCATUYHBIC JIPOOH, TIPOIEHTHI,
OeCKOHEUHbIE  TMEepHOJMUYEcCKHue  apodu.  Apudmernyeckue  omepanud  C
1.1 paloHaIbHBIMU YHCIIaMU, MpeoOpa3oBaHUsl YMCIOBBIX BbIpakeHUU. [Ipumenenue
npobeil M MPOLEHTOB ISl PElIeHUsl MPHUKJIAJHBIX 3a/ad U3 Pa3IUYHbIX OTpaciei
3HaHUM U pEeATbHOMN KU3HU
JlelictBuTenpbHble  uMcia.  PaluoHanpHblE M MpPpaUMOHAJIbHBIE  YHCIIA.
1.2 ApudmMerndeckre omnepanud C JIeHCTBUTENbHBIMH 4YHCIaMu. [IpuOmmxEHHBIC
BBIYMCIICHMS, IPABUJIA OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crenens ¢ menbiM mokazateneM. CranmapTHas ¢opMa 3almucu JeHCTBUTEIBLHOTO
1.3 grcna. Mcnonp3oBanue noaxopsmeld (Gopmbl 3alucy ACHCTBUTEIBHBIX YHCENT IS
pelieHus: MpaKTUYECKHUX 3a/1a4 U PEICTaBICHUS TaHHBIX
14 Apudmerndeckuil KOpeHb HaTypalbHOW cTeneHu. [leiicTBus ¢ apupMeTHIecCKUMU
' KOPHSIMH HAaTypaabHOM CTeeHH
L5 CHuHyC, KOCMHYC M TAHI€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
aApKTaHI'€HC YHUCIIOBOTO apryMEHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE TPe0Opa3oBaHUs
9 [IpeobpazoBanme TPUTOHOMETPUUYECKUX BBIPAXKECHU. OCHOBHBIE
' TPUTOHOMETpHUECKHE (HOPMYIIbI
)3 VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pellleHHE HepaBeHCTBA. Meton
WHTEPBAJIOB
2.4 | Pemenue nensix u IpoOHO-PAIMOHATBHBIX YPABHCHHI U HEPABEHCTB
2.5 Pemenue nppanyroHanbHbIX YpaBHEHUH U HEPABEHCTB
2.6 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI
57 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEILICHUI0O MaTEMAaTUYECKUX 3a7a4 U 3a/1a4
' U3 pa3IMYHbIX 00JacTel HAyKU U PEaTbHOMN KU3HU
3 OyHKIIUU ¥ TpapuKu
31 @Oynkius, cnocoObl 3amanus QyHkuuu. ['padux dynxmumu. B3zaumao obOpaTHbIe
' byHKIHH
39 OOnacTe ompeneneHuss W MHOXKECTBO 3HaueHW ¢yHkuu. Hymm ¢QyHKIuu.

[TpomexyTKH 3HAKONOCTOSAHCTBA. YETHBIC U HEUETHBIC PYHKIUU




13 CrenenHast GyHKUUS C HATYPaJIbHBIM U IeNBIM TIOKa3areneM. E€ cBolicTBa u rpaduk.
’ CgoiicTBa 1 rpadvK KOPHSI 71-0¥ CTETICHU
34 TpuroHnomeTpuyeckasi OKpy>KHOCTb, OINpPENCICHHE TPUTOHOMETPUUYECKUX (YHKITHI
' YHCIIOBOTO apryMeHTa
4 Havana maremaTndeckoro aHaanza
41 IlocnenoBaTenpbHOCTH, CIIOCOOBI 3aJaHUs MOCICAOBATCILHOCTEH. MOHOTOHHEIE
’ MOCIEN0BATEIbHOCTH
Apudmerndeckass U TeOMETpPHUYECKas TPOTpecCHH. beckoHedYHO yObIBaromas
47 reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH Te€OMETPHUYECKOM
’ nporpeccuu. PopMmyna CIOXKHBIX HPOLEHTOB. lcmonb30oBaHuE MNpOrpeccuu uist
pelIeHus pealIbHbIX 3aJa4 PUKIAIHOIO XapaKkTepa
5 MHoOkecTBa U JOTHKA
MHoxecTBO, omepanud Haja MHoXecTBamHu. Jlmarpammel Oitnepa — BeHna.
5.1 [IpuMeHeHne TeOpEeTHUKO-MHOKECTBEHHOIO arapara g ONUCAaHUS pealbHBIX
MPOLIECCOB U SIBIICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, ClIeICTBUE, JOKA3aTEIbCTBO
11 KITACC
Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LENbIX YUCE
1.2 CreneHb ¢ pallMoOHaIBHBIM TTOKa3atesieM. CBOWMCTBA CTETICHU
1.3 Jlorapudm uucna. /lecaTuyHble U HATYpaibHbIE JOrapu(pMBbl
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBanue BeIpaXKEHUN, CONEPKAIINX JTOTapU(PMbI
29 [IpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKALNIUX CTENICHHU C PAIlOHATHLHBIM
' HoKa3areyeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucreMbl JMHEWHBIX ypaBHEHHMU. PelieHWe NpHUKIAIHBIX 3aJad C IOMOIIbIO
’ CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 Cucremsl 1 COBOKYITHOCTH PallHOHAIbHBIX YPAaBHEHU U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHHU, CHCTEM M HEPaBEHCTB K PEIICHUI0 MAaTeMaTHYECKUX
' 3a7a4 M 3a/1a4 U3 Pa3JInYHbIX 00JIacTe HAYKU U peallbHOM KU3HU
3 OyHKIINUU U TpapuKu




Oynkius. Ilepuognueckue QyHkiuu. [IpoMexyTkM MOHOTOHHOCTH (YHKIIHU.

3.1 Makcumymbl 1 MUHUMYMBI GyHKIMH. HanOosbliee M HawMeHbIEE 3HAYCHHE
(GyHKIIMH Ha IPOMEKYTKE

3.2 Tpuronomerpuueckne GyHKIUHU, UX CBOMCTBA U rpaduKu

33 [TokazaTenpHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu

3.4 Hcnons3zoBanne rpagukoB GyHKIHHA 715 pEIICHUs] YPABHCHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanne rpadukoB GYHKUMHA A7 MCCIENOBAHUS  TPOLIECCOB U

3.5 3aBUCUMOCTEH, KOTOpble BO3HUKAIOT MPH PELICHUM 33434 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PeaIbHOM KU3HU

4 Hauana maremaTrnueckoro anaimsa

4.1 HenpepsiBabie hyHKIIMN. METOT MHTEPBAJIOB /IJIs PEIICHHS HEPABEHCTB

4.2 [TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHUA CMBICI TPOU3BOIHOM

43 [TpousBogHbie AmeMeHTapHBIX (QyHKIUH. DOpMyNbl HAXOXKACHHUS IMPOU3BOIHOM

’ CYMMBI, IPOU3BEACHHSI U YACTHOTO (hYHKITUI

[IpuMeHeHne TPOM3BOAHOW K HCCIEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTh M

4.4 aKcTpeMyMbl. HaxoskieHne HanOoJbIero 1 HauMEHbIIEro 3HaueHus (PyHKIIMU Ha
OTpe3Ke
[IpuMeHeHne TpOU3BOAHON JJI HAXOXKACHUS HAMITYYILIErO PEIICHHS] B TPUKIIaHBIX

4.5 3a:avax, JUIA OMpPEACNICHUs CKOPOCTH TMporiecca, 3aJaHHOTO (HOpMyJIoN WiIu
rpadgukom

4.6 ITepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reoMeTpu4eckuii 1 GU3NYECKHii CMBICI. Brruncienne nHTerpaa mno

¢dbopmyne Hetotona — JleiiOnura




ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHMSA K NMPEeAMETHBIM Pe3yJIbTaTaM OCBOCHHSA
OCHOBHOI1 00pa30oBaTeJIbHOI MPOrpaMMBbl CPpeAHero 0011ero
o0pa3oBaHuM

Branenne MeTomaMu J0Ka3aTeNbCTB, alTOPUTMAaMU DEUICHUS 3ajad;
yMeHue (GopMyJIHpOBaTh W ONEPUPOBATH MOHATUSMH: OIpeIelieHHE,
aKCMOMa, Teopema, CIIEJCTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTEIbCTBO,
paBHOCHIIbHBIE ()OPMYITUPOBKH; IPUMEHATH UX; yMEHHUE (HOpPMYIHUPOBATDH
00paTHOE W TPOTHUBOMOIOKHOE YTBEPKIEHHE, MPUBOAUTH TMPUMEPHI U
KOHTPIPUMCECPBI, HCIOJIB30BaATh MCTOL MaTeMaTHYEeCKOHU HUHIAYKIIUHA;
NPOBOJIUTH JOKa3aTeNbHbIC PpAcCYXKICHUS TMpH pEIICHWW 3amad,
OLICHUBATh  JIOTUYECKYI0 IIPAaBUIBHOCTb  PACCYKICHHUM; yMEHUE
OTIEPUPOBATH TOHSATHSIMH: MHOXKECTBO, TIOJMHO)KECTBO, OIEpalldd Hall
MHOXCCTBAMU; YMCHHC HUCIOJIb30BATh TGOpeTHKO-MHO)KeCTBeHHBIﬁ
ammapar JJisi ONMCaHHs PEaTbHBIX POIIECCOB U SIBJICHUHN U MPH PEIICHUN
3ala4, B TOM YHCIC U3 [OJpYrux y‘ICGHBIX npeaMeToB; YMCHUC
OTIEpUPOBATh MOHATUAMHU: Tpad, CBA3HBIN rpad, AepeBo, UK, Tpad Ha
IJIOCKOCTHU; YMCHHUC 3aJlaBaTb W OIHUCBIBATH rpa(bm pa3iInuHbIMU

croco0aMu; UCTIOIBL30BaTh rpad)bl IPH PEIICHUH 33714

YMeHHe onepupoBaTh MOHSATHSAMH: HATYpaIbHOE YUCIO, LEN0E YUCIIO,
CTCIICHb C LICJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C palMOHAIGHBIM  TIOKa3aTejeM, CTeNeHb C  JACHCTBUTEIHHBIM
nokaszarejeM, JorapuM dUmcia, CHHYC, KOCHHYC M  TaHTEHC
IMMPOU3BOJIBHOI'O0 4YHUCJIA, OCTATOK I1I0 MOAYJIN0, palMOHAJIbHOC YHUCIIO,
UppalMOHAIFHOE  YHCIIO0,  MHOXXECTBA  HATYPaJbHBIX,  IEJIBIX,
palroOHAJIbHBIX, HeﬁCTBHTeHBHBIX YHUCCII, YMCHHC HUCITIOJB30BAThH
NPU3HAKH JIEIMMOCTH, HAUMEHBIINI OOIIUI NIENUTENh U HaMMEHBIIIEe
oOmiee KkpaTHOe, anroput™ EBKiHIA P pelIeHUu  3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMU  TO3UIIMOHHBIMH ~ CHUCTEMaMH  CYHCJIICHHS, yMEHHE
BBIIOJIHATL BBIYHMCIICHHUE 3HAUEHUU U HpeOGPaSOBaHI/I}I BBIpa)KeHI/Iﬁ cO
CTeNeHsAMH U JjorapudmMaMu, mpeoOpa3oBaHUs IPOOHO-PAMOHATBHBIX
BBIpa)I(eHHﬁ; YMCHHUEC OICPHUPOBATH MNOHATUAMU: MOCJICIOBATCILHOCTD,
apudMeTHIECKas POTPecCcusi, TeOMeTpUIecKast porpeccusi, 0eCKOHEYHO

yObIBalomiasi  reoMeTpHuYecKass  Iporpeccusi;  yMEHUE  3ajaBaTth




MOCIIEI0BATEIHHOCTH, B TOM YHCIIE C IIOMOILBIO PEKYPPEHTHBIX (GOPMYI;
YMCHHUC ONCPUPOBATH MOHATUAMU: KOMIIJICKCHOC YHUCIIO, COHp}I)KéHHBIG
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUJIEKCHOTO 4ncia, hopma
3allUCHU KOMIIJICKCHBIX YHCECJI (I‘GOMeTpI/I‘IeCKa}I, TPUTOHOMCTPHUYCCKAA U
anreOpanyveckas); yMeTh TPOU3BOAWTH apuPMETHUYECKHe ICHCTBUA C
KOMIIJICKCHBIMH qucJiaMu, MIpUBOAUTH IMPUMCPLL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHAMU: MaTpuua 2x2 u 3x3,

OMpCACIIMTCIIb MaTPHUILIbIL, FGOMeTpI/I‘ICCKHﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATHSAMU: PalMOHAIBHBIC, UPPALMOHAJIBHEIC,
IOKa3aTeIbHbIC, CTENEHHbIE, JIorapu(MUUECKUe, TPUTOHOMETPUYECKHE
YpaBHEHUsT W HEPABCHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
HOHATUSIMU: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUHM M HEPABEHCTB, PAaBHOCHJIBHOCTH
YpPAaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHUE pEIIaTh YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBI C ITOMOIIBIO PA3JIUYHBIX NPUEMOB; pPEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMbI C IapaMeTpPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI ISl PEUICHUS MAaTeMaTH4YECKHX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKHU U PeaIbHOM KU3HU

YMeHue omepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (YHKIIHH,
NEPUOMIHOCTh (DYHKIIMH, OTPAHMYCHHOCTh ()YHKIIMHA, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (YHKIMH, HaUOOJbIlIee U HAaMMEHBIIIee 3HAUCHUS
GYHKIMH Ha IPOMEXYTKE, HENMPEPhIBHAS (PYHKIINS, ACUMIITOTHI Tpaduka
GbyHKIIUY, TIepBasi ¥ BTOpasi MPOU3BOHAS (QYHKIIMH, TEOMETPHUECKUN U
(bU3MYEeCKU CMBICT TIPOM3BOJHOM, TEpPBOOOpa3Hasi, OINpPEACIEHHBIN
WHTETPAJI; YMEHHE HAXOAWTh ACHUMMTOTHI Tpaduka (YHKIUU; YMEHUE
BBIYUCIISITH  NPOM3BOJHBICE CYMMBI, MPOU3BEICHHS, YacTHOTO U
KOMIO3UIINHN (YHKIIHMA, HAXOJWTh YpaBHEHUE KacaTeNbHOW K Trpaduky
(GYHKINU; YMEHHE HAaXOIUTh MPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIIWH;
YMEHHE HCIIOJIb30BAaTh MPOU3BOJHYIO JJIsi WCCIECNOBAHUS (PYHKIIHIA,
HAXOJUTh HaWOONBIINEC W HAUMEHBINUE 3HAYCHHUS (YHKIHUN; CTPOUTH
rpadKu MHOTOUYICHOB C MCIOJB30BaHUEM armapara MaTeMaTHIeCKOTO
aHalM3a; MPUMEHATh TPOHW3BOIHYIO JUISI HAXOXICHUS HAMITYUIIero
pelIeHHus B MPUKIAJAHBIX, B TOM YHCIIE COIUAIbHO-DKOHOMHYECKHX H
bu3HYeCcKUX 3aa4ax; HaXOAUTh TUIOMAAN U 00BEMBI (GUTYP C TTOMOIIIBIO
WHTETpaia; MPUBOIUTH MPUMEPhl MAaTEMATHYECKOTO MOJCITUPOBAHUS C

noMoInbio AuddepeHInaIbHbIX YpaBHEHUH




YMeHne omepupoBaTh TOHATUAMH: Tpaduk QyHKIUU, oOpaTHas
GyHKIMs, KOMOO3ULIMs (QYHKUUH, TUHEHHas (QyHKIMS, KBaJpaTHUHAs
byHKIHS, panyoHagbHas byHKIHS, CTEeTNeHHas byHKIIHS,
TPUTOHOMETPUUYECKHE  (QYHKUMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIMM, TIOKa3aTelbHas | Jjorapudmuyeckas G(yHKIHH; yMEHHUE
CTpOUTH TpaUKH M3YyYEHHBIX (YHKUUH, BBINOJIHATH MPeoOpa3zoBaHUs
rpaguKkoB (PyHKITUN, UCTIOJIB30BATh TPAPHUKHU IS U3YICHHS ITPOILIECCOB U
3aBHCUMOCTEH, MPU PEUICHU! 3a/1a4 U3 APYrHX Y4eOHBIX NMPEIMETOB M
3a]a4 U3 peanbHOM KU3HU; BhIpAXXaTh (GOpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIIOJIB30BATh CBOMCTBA M TpauKH (GYHKIMNA TSI pELIeHUs
ypaBHEHU, HEpaBEHCTB M 3aJad C IapaMeTpaMu; H300paxaTbh Ha
KOOPJAMHATHOM IUNIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHUN, HEPABEHCTB

N UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/laud Pa3HbIX TUIOB (B TOM YHCIIE Ha
IPOLEHTHI, 0 U YacTH, Ha JABM)KEHHE, paboTy, CTOUMOCTh TOBapOB U
YCITYT, HAJIOTH, 33/1a4¥ U3 00JIACTH YIIPABJICHUS INYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA U HX
CHUCTEMBI MO YCIIOBUIO 3aJa4M, UCCIEAOBATh MOJYUYEHHOE pPEIICHHE U
OLICHMBATh MPaBAONOJO00HOCTh PE3yAbTAaTOB;, YMEHHE MOJEIHPOBATh
pEabHBIE CUTYallMH HAa S3bIKE MATEMAaTHUKH, COCTABISATH BBIPAKCHHSI,
YpaBHEHHUS, HEPAaBEHCTBA W MX CHUCTEMBl IO YCJIOBUIO 3aJayd,
UCCJEOBATh IOCTPOCHHBIE MOJEIM C HCIOJb30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue oneprupoBaTh HOHATHAME: cpeHee apu(MeTHIecKoe, MeIaHa,
HanOoJIpIIIee U HAMMEHbIIIEe 3HAUEHUS, Pa3Max, IUCIEPCHs], CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMEHHE M3BJIEKaTh, HHTEPIPETUPOBATh
UH(OPMaLIKIO, IPEJICTABICHHYIO B TaOIMIIaX, HA AUMarpaMMax, rpadukax,
OTPaXKAIOLIYIO CBOMCTBA PEATBbHBIX MTPOIECCOB M SBICHUI; IPEACTABIATD
uH(pOpMAIIMI0O C TIOMOIIBIO TaOMUI[l W JUarpamMm; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHBIC, B TOM YHCJIE C INPUMEHEHHEM TpaduiecKkux
METOZIOB U  3JEKTPOHHBIX CPEIACTB; TIpaUuecKd HCCIEI0BATh
COBMECTHBIC HAONIONEHHS C IOMOIIBIO AWArpaMM pPAcCeHBaHUS H

JIMHEVHOMN perpeccuu

YMeHHe onepupoBarTh IOHATUAMM: CIy4alHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYy4allHOrO COOBITHS; YMEHHME BBIUUCIATH

BCPOATHOCTL C HCIIOJIB30BAHUCM rpa(bnqecxnx MCTOHOB; IMPUMCHSATH




(GOopMyIIBI CIOKEHUSI U YMHOXCHHSI BEPOSATHOCTEH, (OpMYINy IOIHON
BEPOATHOCTH, (popMmyiny bepHymim, komOuHaTOpHBIE (HaKThI U (POPMYIIHI;
OLICHUBATh BEPOATHOCTH pEAJbHBIX COOBITHH; yMEHHE OIEpHPOBATh
NOHATUSAMH: CIy4ailHasi BEJIWYHMHA, pacHpeiesieHHe BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, TUCIIEPCHSl M CTaHAAPTHOE OTKJIOHEHHE
CllyualiHOW BEJWYMHBI, (YHKIMM paclpenesieHus: U IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTeJIbHOTO W HOPMAJBbHOTO paclpeeseHnH;
YMEHHE HCIONb30BaTh CBOWCTBA W3YYEHHBIX paclpeneleHuil Ui
pemieHnst 3a7ad; 3HAKOMCTBO C MOHATHSAMHU: 3aKOH OOJBIINX YHCE,
METO/Abl BBIOOPOYHBIX MCCIEOBAHUI; yMEHHE NPUBOIUTH MPUMEPHI
NPOSIBJICHNSI 3aKOHA OOJBIIMX YWCET B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONepUPOBATh MOHATHIMHU: COYETaHUE, IEPECTaHOBKA,
YUCJIO COYETAaHWW, YHUCIIO TEepecTaHOBOK, OwmHOM HpIOTOHA; yMeHme
HIPUMEHATh KOMOMHATOPHBIE (QAaKThI U PACCYXKICHHS ISl PEIICHU 3a/1a4;
OLICHUBATh  BEPOSTHOCTH  pPEAIbHBIX  COOBITHI;  COCTaBIISATH

BEPOATHOCTHYIO MOJI€TIb M1 HHTEPIPETUPOBATH MOMYyYEHHBIH Pe3yabTaT

VYMeHne omnepupoBaTh IMOHATUSAMM: TOYKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEIWYMHA yIja, IUIOCKMH yrod,
JBYI'PAaHHBIA yroJI, TPEXTPaHHBIM YToJ, CKPEIIMBAKOLIUECS MpPSIMBIE,
NapauIeIbHOCTh U NMEPHEHAUKYIISIPHOCTD MPSIMBIX U IUIOCKOCTEH, yroi
MEXAY NPSAMBIMH, YIOJ MEXAY NPSIMOW M IUIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEKY INIOCKOCTSMH; YMEHHE HCIOJb30BaTh MPH
pelIeHn: 3a7ad U3y4eHHbIe (aKThl U TEOPEMBI TUIAHUMETPHH; yMEHHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTeMaTUYECKUE MOJEIN C IOMOILBI0 T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMPAKTHUYCCKUEC 3aaa4n
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YMeHne onepupoBaTh MOHATHUSAMH: IUIOMIAAb (PUTYpBI, 00BEM (QUTYPHI,
MHOTI'OT'paHHUK, HpaBHJ’IBHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOTOT'paHHUKA,
Ky0, mapajienenunesn, Npu3Ma, NHpamuaa, QGurypa M TOBEPXHOCTh
BpallleHUs, IWINHAP, KOHYC, map, cdepa, miomans cepbl, MIONAIb
MIOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHyCa, IHIMHIPA, 00BEM Kyoa,
[PSIMOYTOJIBHOIO IapajulelIenuIea, MUpaMUabl, IPU3MBI, LWIMHAPA,
KOHYyCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUYCHUS] KOHYCa W IMIIMHIPA,
napajuiebHbIe OCH WM OCHOBAHHMIO, CEYCHHE IIapa, IUIOCKOCTbD,

Kacaromasicss ceppl, HWIMHApPA, KOHYCAa; YMEHHE CTPOUTH CEueHUe




MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (PUTYPHI U MTIOBEPXHOCTH
BpAIICHUS, X CEYCHHS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE NPUMEHSATH CBOICTBA T€OMETPUIECKUX (HUTYDP, CAMOCTOSTEIHHO
dopMynHupoBaTh ONpeAeIeHNUs U3y4aeMbIX (DUTYD, BBIABUTATh TUIIOTE3bI
O CBOHWCTBAxX M IpPU3HAKaX T'€OMETPUUYECKUX (HUTYp, 0OOCHOBBIBATH HIIH
ONpoBepraThb HMX; yMEHHE IPOBOAUTH KIACCUPHUKAIMIO (QUTYp TI0
pa3IMYHBIM TIPU3HAKaM, BBINOJIHATH HEOOXOJMMBIEC OTIOJHHUTEIBHBIC

MOCTPOEHUS
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YmMmenne OIICpHUPOBATH IMOHATHAMMU: ABWIKCHUC B  IHPOCTPAaHCTBC,
napajuiebHBIA MMEPEHOC, CHMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHHe MOA0OUs, MMONO0OHBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHBIC W MOJOOHBIC (UTYPHI, B TOM YHCIIE B MPHPO/IE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T€OMETPHUYECKHE OTHOIICHUS
npu peuICHUU 3aJad, HaXOAUTb TICOMCTPHYCCKUC BCINYUHBI (I[J'II/IHa,
yroja, Iuiomanab, o0bEM) MpU pelIeHWH 3adad W3 JPYrux ydeOHBIX
npeaMCcTOB U U3 peaanofx'I JKU3HU; YMCHHUC BBIYUCIATH TCOMCTPHUICCKUC
BEeJIMYUHBI (JJIMHA, YTOJ, IJIOMAab, 00BEM, IUIOMIA[AL MOBEPXHOCTH),
HCIIOJIb3YsSl HU3YYCHHBIC (bOpMy.HBI 1 MCTOABI, B TOM YHCJIC: ILIOIIAAb
MIOBEPXHOCTH THPAMUJIBI, TIPU3MBI, KOHYCA, IIHIHH/PA, TUIOMAAb CQephl;
00bEM Ky0a, MPSAMOYTOJBHOTO MapajuieienuIesa, MUPaMUIbl, TPU3MBI,
ITMHIPA, KOHyca, Iapa; YMEHHE HaXOAWTh OTHOIICHHE OOBEMOB

NOJ00HBIX GUryp
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YMeHue onepupoBaTh NOHATUSMU: MPSAMOYTOJIbHAsE CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJIMHATHI BEKTOPAa, CyMMa BEKTOpPOB,
NPOM3BEACHNE BEKTOpa Ha YHUCIIO, Pa3JIOKEHHE BEKTOpa Mo Oasucy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE IIPOU3BEIACHUE, YIOJd MEXIY
BEKTOPAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJIAUHATHBIA METO]
JUIsL pelIeHHUs TeOMETPUYECKMX 3aJad M 3aJad JPYyrux Y4deOHbIX

MPEIMETOB
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YMeHue BBIOMpATh TMOAXOIAIIMH METOX JJsl pelIeHHs 3aJauu;
NIOHVMMAHHAE 3HAYUMOCTH MATEMaTUKH B M3YyYEHUU NPHUPOJHBIX U
OOIIECTBEHHBIX TPOLIECCOB M  SBJICHUW; YMEHHE paclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE, YMECHHME IPHBOJIUTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUUCKOM U  MHUPOBOU

MaTeMaTU4YeCKON HayKH




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'D I1IO MATEMATHUKE
Kon IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA
1 Yucia ¥ BEIYUCIICHUS
1.1 Hatypanbnble u nemnsie uncina. [Ipu3Haky 1eIMMOCTH HENbIX YHCes
12 Pannonanbubie uyucna. OOBIKHOBEHHBIE U AECSITUYHBIE IPOOH, MPOLEHTHI,
. OCCKOHEYHBIC TTEPUOANIECKUE APOOH
13 Apudmerndeckuii  KOpeHb ~ HaTypalbHOW  cremeHu.  [ledictBus  C
' apupMeTUYeCKUMHU KOPHSIMH HaTypalbHON CTETIEHU
1.4 Cremnenb ¢ nenbiM nokazateneM. CTeneHb ¢ paldOHAIBHBIM IMOKa3aTesieM.
. CaoiicTBa cTENEHN
L5 CuHyc, KOCUHYC M TaHT'€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm uuncna. JlecaTuunbie 1 HATypaIbHBIC JTOTAPU(MBI
JetictButenbHple Yuciia. ApuMeTHYECKHEe Omeparuu ¢ ACHCTBUTEIbLHBIMHU
1.7 yucnaMu. [IpuOnukEHHbIE BBIUMCICHHS, MpaBUia OKPYIJIEHUS, MPUKUAKA U
OLIEHKA Pe3yJIbTaTa BHIYMCICHUIN
1.8 [IpeoOpa3zoBanne BeIpaKEeHUH
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANBHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHHUS
23 Tpuronomerpudeckue ypaBHEHHUS
2.4 [Toxa3zaTenpHbIC U JOrapUPMUUECKUE YPaBHEHUS
2.5 Lenbie u 1poOHO-palIOHANTBHBIE HEPABEHCTBA
2.6 WppannonanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapUPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuiia CUCTeMbI JIMHEWHBIX ypaBHeHUN. OmnpeenuTenb MaTpHUITbI
3 OyHKIUYU U TpaduKu
31 dynKus, crocoosl 3ananus yakiuu. ['paduk ¢pynkiuu. Bzaumao oOpaTHbie

¢ynkunu. YétHeie n Heu€éTHbIe QyHKIMU. [leprnoanueckue GpyHKINHN




Ob6nactp ompeneneHust 1 MHOXecTBO 3HadeHUH ¢yHkimu. Hymu (yHkmm.

[IpoMexyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTU (DYHKIIHU.

32 MaxkcuMmymbl 1 MUHUMYMBI QyHKIMU. Hanbosbliee 1 HauMeHblllee 3HaueHHe
(GYyHKLINN Ha TPOMEXKYTKE
13 CrenenHas QyHKIMS ¢ HaTypaJbHBIM M IIEJIBIM TOKa3aTeneM. EE€ cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpauK KOpHS 1-0Oi CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKINH, UX CBOWCTBA U IpaduKu
16 Toukm paspeiBa. AcumnToTrsl TpadukoB QyHkiui. CBoicTBa GYHKIHMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEMN
3.8 Apudmernueckass u reomerpudeckas mnporpeccun. dopmyna CIOKHBIX
' IPOIICHTOB
4 Hauana MmaTemaTuieckoro aHanmsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE 31€MEHTAPHBIX (PYHKITHIA
[IpumeHeHne MPOM3BOIHON K HCCIENOBaHUIO (DYHKIMHA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. Haxosxnenre HanOoIbIIero 1 HAaMMEHbBIIET0 3HAUCHHsT (PYHKITUH
Ha OTpe3Ke
43 [lepBooOpasnas. MuTterpan
5 MHoOkecCTBa U JIOTUKa
5.1 MHoecTBO, Onepaluy HajJ MHOXKecTBaMu. J(narpamMmsel Ditnepa — Benna
5.2 Jloruka
6 BeposiITHOCTD M CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 T'eomerpust
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMBbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena ¥ MOBEPXHOCTH BPALLECHUS
7.5 KoopauHaTel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0Ocab4wp951004754

https://Mmounypoku.pd/

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0Ocab4wp951004754

https://Mmounypoku.pd/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0Ocab4wp951004754

https://Mmonypokmn.pd/
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