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INOACHUTEJIbBHASA 3AIIMCKA

VYuebnblli Kypc «Anrebpa W Hadajga MAaTEMAaTHYECKOTO aHAIHM3a» SIBIISETCS
OJIHUM W3 HamOoJiee 3HAYUMBIX B IPOTpaMME CpPEIHEro o00IIero obpa3oBaHUs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy st
U3YYEHUs! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOpPOHBI, (hopmupyer
JIOTUYECKOE U a0CTPAKTHOE MBINIJICHUE O0YJarONIMXCsl HA YPOBHE, HEOOXOAMMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMmkax AaHHOTO y4eOHOTO Kypca OOydaroIuecs OBJIAJICBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykKu, KoTopas (OpMyJIUpyeT CBOHU
JTOCTHKEHUSI B MAaTEMaTHIECKO# opMme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTeMaTUYECKOTO aHalu3a 3aKjia/lbIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XUMHH, OHMOJIOTHH,
MOHUMAaHUSl OCHOBHBIX TEHJICHLIMHA pa3BUTHS SKOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHEeHIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO *e Bpems oBiajeHHe aOCTPAaKTHBIMU W JIOTUYECKU
CTPOTMMH KOHCTPYKIIMSMHU anreOpbl M MaTeMaTH4YeCKOTO aHaiu3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKIUUA U PacCyXAaTh NEAYKTHUBHO, UCIOIb30BAThH
00001IeHNe W KOHKPETU3allMi0, abCTparupoBaHME M aHAIOTHIO, (opMHpYeET
KpPEaTUBHOE U KPUTHUIECKOE MBIIIIICHHE.

B xone u3yuenus yueOHOro kypca «Airedpa M Hayaia MaTeMaTHYECKOTO
aHanKu3a» OOyYaroNIMecs MOJY4YaloT HOBBIA OMBIT PEIICHUs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYallHi,
WHTEPIPETAMA  TIOJIYYCHHBIX  pEIICHUH, 3HAKOMATCS C  MpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOAE, HAyKe M HCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VYyeOHblli Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCHHUTATENIHBIM MOTEHI[UATIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Y4eOHbIi Marepual, CIOCOOCTBYIOIIMMA
(GOpMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY Yy4eOHOMH
NEeATEIbHOCTH, TpeOylolmed MPOJOJDKUTEIHOM KOHILIEHTPAlMM BHUMAHMS,
CaMOCTOSITEJIbBHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 IMOJTYYEHHBII pe3ybTar.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYECKOro aHaIn3a
JICKUT EATSTLHOCTHBIA MTPUHITUATT O0yICHHUS.

B ctpykType yuebHOro Kypca « Anredpa u Hadalla MaTeMaTHYECKOTO aHATTN3a»
BBIZICJICHBI  CIIEAYIOIIME COAEpKAaTEIbHO-METOAUYeCKue JimHuu: «Yucna u
BbIYMCIICHUS», «DyHKIIMU U rpa@ukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaiusa», «MHoOXecTBa U JIOTHKa». Bce OCHOBHBIE



COJIep)KaTeNbHO-METOUUECKHE JMHUM H3Y4aroTCsl Ha MPOTSHKEHUH JBYX JIET
00y4eHus Ha YPOBHE CPETHEr0 001IIero 00pa3oBaHusl, ECTECTBEHHO OMOJIHSS IPYT
Jpyra ¥ IOCTENEHHO HACHIIIAsiCh HOBBIMU TEMaMU U pasfenaMu. J[aHHbII yueOHbIi
KypC SBIISIETCS WHTETPATHBHBIM, TOCKOJBKY OOBEIMHSAET B cebe coaepKaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKUX Kak anredpa, TPUTOHOMETPUS,
MaTeMaTHUYeCKUN aHaIn3, TEOPHUsI MHOKECTB, MaTeMaTHyecKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydaroluecs OBIIAJeBaIOT BCE Oojiee MIMPOKUM MaTeMAaTUYECKUM
anmapaToM, y HUX TOCIEIOBATEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0O MOJENb pEaTbHOW CHUTyallud, MPUMEHITh 3HAHUSA,
MOJyYeHHBIC TPH HM3YYCHUH Y4eOHOTO Kypca, IJs PEUICHHs CaMOCTOSTEIhHO
chopMyTUpPOBAaHHOM MaTEeMaTHYECKOW 3ajavM, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

ConepkarenpHO-MeTOIMYEeCKas: JUHHS «UWcia W BBIYUCICHUS) 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0miero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss (OPMUPOBAHHIO  HABBIKOB
palroHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3TUYHBIX
dbopM 3amucu 4Ymcla, YMEHHE JAeNaTh MPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh UYWCJIOBHIC BBIpAXEHHS, PabOTaTh C MaTeMaTHUECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYalolIMMCs MHOKECTBAa HATypaJbHBIX, IENbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaxJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCA
CBOICTBEHHBIE €My crenuduueckue 3amadydl W OIepaluu: JAeJCHHE HaIemo,
OTIEpUPOBAaHME OCTaTKaMHW Ha MHOXKECTBE IICNIbIX YHCEed, OCOOBbIe CBOWCTBA
palMoHaNbHBIX M UPPAIMOHATIBHBIX YHCEN, apu(METHUECKUE OINEpaliu, a TaKkxKe
U3BJICUCHUE KOPHS HATYpaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocnenoBaTenbHOMY PACHIUPEHUIO KpPyra HCIOJIBb3YyeMbIX YHUCENT U
3HAKOMCTBY C BO3MOKHOCTSIMH UX TMPUMEHEHUS U1l PEIIeHUs Pa3UYHbIX 3a7ad
dopMupyeTcsi IpeaCTaBICHUE O €IWHCTBE MAaTEeMAaTUKH Kak HayKu U €€ pojiu B
IOCTPOCHUU MOJIENIEN peajbHOro0 MHUpa, HIMPOKO HCIOJIb3YIOTCS O0O0OIIeHHE U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» DPEATU3yeTCs Ha MPOTSHKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHMSs, MOCKOJBKY B KaKIOM
pasnene IlporpaMMbl MpenyCMOTPEHO pELIEHUE COOTBETCTBYIOUIMX 3a1ady. B
pe3ynpTaTe OOy4arolUecs OBJAJCBAIOT PAa3JIMYHBIMH METOJAAMH  PEHICHUS
palMOHANBbHBIX, HUPPAIMOHANBHBIX, IMOKA3aTelIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPUUECKUX ypaBHCHUU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkanx mapameTpbl. [lomydyeHHBIE YMEHHUS IIUPOKO HCIONB3YIOTCS TIpU
UCCIIEIOBAaHUM (PYHKIUH C TOMOIIbIO NMPOU3BOIHOM, MPU PELICHUH MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HanOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jannast copepkarenbHasi JUHUS BKIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  QopmyinaMm, MpeoOpa3oBaHUS  PALHMOHATbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAaKXKE BBIPAKECHUH,
colepkalux CcTeneHu u Jjorapudmel. braronaps u3ydeHuro anreOpanyeckoro
MaTepuasa IpOUCXOAUT AalibHElIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILUICHUST 00ydaromuxcs, (OpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYKICHHM,
paboThl C CHUMBOJIbHBIMU (hOpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEHN B BUJIE PABEHCTB U HEpaBEHCTB. Aredpa npeiaraet 3¢ QeKTUBHBIC
WHCTPYMEHTBl [JJIl PELIEHUSI MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HarJIsHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopepxxarenpHo-MeTOMMYecKass JUHUS «DYHKIUM U TpaduKu» TECHO
NeperuieTaeTcss ¢ JAPYTMMH JIMHUSMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BaTEIbHOCTh U3yUeHusl MaTepuana. M3yuenue cTreneHHou,
MOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU NI pEeIIeHHUs 3a7ad U3 JPYIHX Y4eOHBIX
IPEAMETOB U PEANBHOW KU3HH TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaKk U C pEHIeHHWeM YypaBHEHM M HepaBeHCTB. [Ipu »TOoM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMy 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBAaTh MOJY4YEHHbIE (YHKIHMH, CTPOUTHh HUX
rpaduku. MaTepuai 3Toi coepKaTeIbHOM JTMHNN HAIEJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, TIO3BOJISIONIUX BRIPAKATh 3aBUCUMOCTH MEKIY BETUYMHAMHU B PA3TMYHON
dbopme: aHaTUTHYECKOU, Tpaduyeckoil u ciioBecHOU. Ero n3ydenue cnoco0CTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETHU3aI[1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHass JuHua «Hauana MareMaTHyeckoro aHaiau3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYTI KaK MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpauky  CIOXHBIX (DYHKIMHA, ONpENeNiaTb WX HAUOONbIIME W HAWMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOUIaAd (UTYp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH U
YCKOpEHHsI IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUSI MaTeMaTH4YEeCKUX MOJeNied peajbHbIX CHTYallUi,
MO3BOJISIET HAXOIUTh HAWITyYIlIee PELICHUE B MPUKIIAIHBIX, B TOM YHUCIIE COLUATBHO-
HIKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHUYECKOTO aHalu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBHO-IOTHUYECKOTO U KPEaTUBHOTO
MBIIIEHUS, (POPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOydaronIuecs y3HatoT O BbIIAOIIMXCS
pe3ynbTaTax, MOJYyYEHHBIX B XOJE Pa3BUTHS MAaTeMaTUKH KaK HAyKH, U 00 uX
aBTOpax.



CopeprkarenbHO-METOAUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeThko-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypC MTKOJIBLHON MaTeMaTHKA
U TpejsiaraloT HauOoJyiee YHUBEpPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOYyYaroImeMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHWKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JpyrumM BaXXHbIM TPU3HAKOM MaTEMAaTUKH KakK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJIEIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKa3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00yJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HaBBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENEH peaTbHBIX
CUTyallMil, MCCIENOBaHUS ATHUX MOJENEeH ¢ MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYECKOr0 aHaliM3a, HMHTEpIpEeTallui TOJYYeHHbIX pe3yibTaToB. Takue
3a/IaHMsl BIUIETCHBI B KQXKJIBIN U3 Pa3/IeNIOB POTPaMMBbI, TOCKOJIBKY BECh MaTEepHa
y4eOHOTO Kypca IMIMPOKO HCIIONB3YETCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3MPOBATH  MPOOJIEMY.
JlesitenbHOCTh 1O  (OPMUPOBAHWIO HABBLIKOB PEIICHHUS TPUKIAJHBIX 3a7ad
OpraHU3YeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaa
MaTEeMaTHYECKOTO aHATu3ay.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COJEPKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumeHnenue npoOel W NPOLEHTOB IS
peLIEeHUs NPUKIAAHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moaynb
JNEeUCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIE BRIYMCIICHUS, MPaBUIa
OKpYTJICHHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOJIXOAIIECH (POPMBI 3aNUCH IEUCTBUTEIBHBIX YUCEN AJISl PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUSI M ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOrouseHbI ¢ IeTbIMUA KO3 PPUITUSHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. PelieHre TpuroHoMeTpuieckux ypaBHEHHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHU. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHHUE OINpPEACIIUTENS JUIsl PELICHUsS CHUCTEMBI
JMHEWHBIX ypaBHEHWU. PellleHWe NPUKIAIHBIX 3a/7ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX yYpaBHEHUM. McciieqoBanrue nmocTpOEHHON MOJEIH C MOMOIIBI0 MaTPHII
Y OTIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKHUX MOJENIEH PEANbHOM CHUTyallMd C IOMOIIBIO
YPaBHEHU W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DyHKUMM U TPaPUKHU

Oynkuus, crnocoObl 3amanus (GyHKIUU. B3aumHO o00paTHble (QYHKIHH.
Komnosumus ynkumii. 'papuk  ¢GyHKmu. OaemMeHTapHble TpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OO6usacTb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
dbyaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl ¥ MHUHUMYMBI
dbynaknun. Hanbospiiee n HauMeHbIee 3Ha4eHus PYHKIINY Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

CrenenHas pyHKIMS C HATypaldbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaguK KOpHS N-0if cTeneHu Kak GyHKIIUN 0OpaTHOM CTENeHH
C HATypAJIbHBIM MOKA3aTEJEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwy.
Hcnonb3oBanue rpadgukoB GyHKIMIA 1715 pelieHus] ypaBHEHUH.

Tpuronomerpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajn3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTUYeCKOM HHIYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH.
HcTopusi BO3ZHMKHOBEHUS MAaTEMaTUYECKOI'O aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoOMEeTpHUecKasl mporpeccuu. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. opmyia CI0KHBIX
NpoleHTOB. Mcrnosib30BaHWE TIPOTrpecCUH I PEIICHUS pealbHbIX —3aaad
IIPUKIIATHOTO XapaKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkuuil. CBoiicTBa (QYHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUUECKUi U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K rpa@uKy (QpyHKIHH.

[TpousBogubie  anmemeHTapHbix  ¢yHkiuil.  [IpousBogHast ~ CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHM.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanvu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—-Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHUSl PEaJbHBIX NPOLECCOB M SBJICHUM, NMPU PEUIEHUH 3aJad U3 APYTHX
y4€OHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHMUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbubie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOospmui oOumi nenutens (ganee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkinaa st pemeHus
3a7a4 B LEJIBIX YUCTIAX.

Kommnekcaple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKhe OIepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IJIs PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TMOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a7a4 1 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKHU U peaibHON KU3HU, HHTEPIpETaLus
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHku. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKU.

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

Hcnonb3zoBanue rpa@ukoB (QYyHKIUN i KCCIENOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIIero 1 HAMMEHbILEro 3HaUeHU N HellpephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHrne NpPOU3BOMHOM Il HAXOXKIECHHUS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEJEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (HOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUS TepBOOOPa3HBIX.

HNnTerpain. ['eomeTpudeckuid CMbICI HHTETpalia. Beruncienue onpenei€HHoro
uHTerpania no popmysne Herotona-JIeitonuna.

[IpumeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAEeH MmIocKux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemennii muddepeHIManbHBIX ypaBHEHUN. MareMaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOILIBIO AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0O 00IIECTBA, PEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHUSI PANIMUHBIX CTPYKTYp, SBJICHUH, MpOLETYp
IpOKJIAaHCKOTO  oOmiecTtBa  (BBIOOpBI, ONPOCHI U JIPyroe), yMeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU LIKOJIBI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHHM B JAPYTMX HAyKax, TEXHOJOTHUSX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKH U JEATENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PELUICHH, pacCyKI€HUI, BOCOPUUMYNBOCTD K
MaTEMaTUYECKUM ACIIEKTaM Pa3IN4HbIX BUIAOB HCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YEeCKUE 3HaHUS B
HMHTEpecax 3/10pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peav30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUYECKUX 3aJ/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-DKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIbHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TPUMCHCHHE MaTEeMAaTHMYeCKUX 3HAHUW IS pelieHusl 3agad B o0JacTu
OKpYXaloUIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eIOBEYECKOM AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3AIINH, OBJIAJICHUE SI3bIKOM MAaTEMATHUKUA U MAaTEMaTUYECKOM
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATHUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOMPATh HAaN0O0JIee MOIXOIAIINN C YIETOM CaMOCTOSITEHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI IO pe3yJbTaTaM
NPOBEAEHHOTO  HAOMIOACHMSA, HCCIENOBaHMs, OICHWBAaTh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6oTa ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHI/m 3agadyu,
KOMMEHTHPOBATH IOJyYEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXKJIEHHS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOI TEMBI,
npoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJIICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3a/1aud, SKCIIEPUMEHTA, MCCIICOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlU U 0COOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepCcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobamMu CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTU4YECKOHN 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, NPUHUMATh IIeIh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0OOT, IOTOBAPUBATHCS, 00CYXKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJI€EHAMU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
IpEeIMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTeMaTUYECKOr0 aHaIU3a:

Yucsia v BBIYMCJICHUS:

CBOOOJTHO OTEpPUPOBATh MOHATHUSMU: PAIMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, PUKUIKY U
OIICHKY pe3yJbTaTa BEIYMCICHUN;



CBOOOAHO OMNEpPUPOBATh TMOHSATHEM: CTENEHb C LENbIM I[IOKa3aTeleM,
UCIIOJIb30BATh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHATBHBIM MTOKA3aTEeNIEeM;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKUCIIOBOIO apTyMEHTA;

ONEpUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3MYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJICHAa Ha MHOI'OYIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peuieHus 3a1ay;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 M €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBI0 MAaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJyUYECHHBIN pPE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jorapu(pMUUECKre YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIbHBIX
NIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUECKHUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoAuMble  (OPMYNBl  JUIs  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJlayM, MCCIIEIOBAThH
MOCTPOCHHbIE MOJIEIIH C MCIIOIb30BaHUEM allapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHus (GYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (yHKUUN, Trpaduk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB (PyHKLINIH;

CBOOOJTHO OMEPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENCHUS] U MHOXKECTBO
3Ha4eHU! PYHKIUHU, HYJIU (PYHKIIUU, TIPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (YHKIHH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKIMH, HaumOoJblllee M HaMMEHbIlee 3HaueHue (YyHKUMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LEJNbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeneHH Kak (PYHKIHMM OOpaTHOM CTENEHU ¢
HaTypaJbHBIM I10Ka3aTeleM,;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BBITIOJTHSTD 3JIEMEHTApHOE HCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TrpauKH, HCHOJIb30BaTh MX TpauKu AJs pelieHus
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA MPOIECCOB U
3aBHCHUMOCTEH MpU PeUIeHUH 3a7a4 U3 IPYruX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIAsl T€OMETPUYECKAs POTPECCHs], TMHEHHBIN U
HKCTHIOHEHIMATIBHBIN POCT, (hOpMyJia CIOKHBIX IPOIIEHTOB, UMETh IIPECTABICHHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU NSl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATENBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIE0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOKIAEHUS MATEMATHYECKOrO0 aHalh3a KakKk aHajau3a
OECKOHEUHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: HETIPEPHIBHbIE QYHKIIUU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Ipaduka QyHKINH;

CBOOOZHO OMEpUPOBAaTh MOHATHEM: (DYHKILHS, HENpPEphIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh [TPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO U KOMIIO3ULUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

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

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar sl OMUCAHUs PEaIbHbIX
MPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 33]1a4 U3 APYTUX y4eOHbIX MPEIMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: OINpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
YPaBHEHMS U HEPABEHCTBA.

K konmy obyuenuss B 11 kJjacce oOydaroIIMiCSd MOJYYUT CIIECAYIOIIHNE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTUYECKOIO aHAIU3»:

Yuciia 1 BBIYMCTICHHUSA:

CBOOOJTHO ONIEPUPOBATH MOHITUIMU: HATYPAIBHOE U 1IE€JI0€ YHCII0, MHOXKECTBA
HaTypaJIbHBbIX Y LEJIBIX YUCEN, UCIIOIb30BaTh NPU3HAKN AEIUMOCTH LIENBIX YHUCEIL,
HO/l u HOK HaTypanbHBIX 4YMCEN JJI1 PELICHHs 3aJad, NPUMEHSITh AJITOPUTM
EBknnpa;

CBOOOJHO OIEpPUPOBATH IOHATHEM OCTaTKa II0 MOJYJIIO, 3alUChIBaTh
HaTypaJIbHBIE YHCJIA B PA3JITMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO ONEPHPOBATH TOHATHSIMU: HppaAlMOHANIBHBIC, MOKAa3aTeIbHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTIEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEOoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHbBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapupMUYecKre U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
coaepKallue MOAYJIM U TapaMeTPhl;

MPUMEHSTH TpaduuecKre MEeTOIbI I PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHblEe CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
WCCJIEIOBATh TOCTPOCHHBIE MOJENM C WCIOJb30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NTOJTYUYCHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpadUKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKUE 00pa3bl YypaBHCHHI U HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITI0JIb30BaTh MPOU3BOIHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJUTh HAMOOJIbIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIBHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECCa, 3aJaHHOT0 (OpMYIION UK TpaduKom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HAXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMNA U BBIYUCIATH
uHTerpan no gpopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEJl C TOMOUIbIO HHTETPaIa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAEIUPOBAaHMM Ha TpUMEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCE.
1 MHOTO4JICHBI. Pa]_II/IOHaJIBHHGi YpPaBHEHHUS U 24 9 https://resh.edu.ru/
HCpPaBCHCTBA. CucreMbl TUHENHBIX
YpaBHEHUU
o .C
2 YHKLIH 1 TpagHicH. CTenetas Gyniuis ¢ 12 1 https://resh.edu.ru/
L[eJIBIM TIOKa3aTeNIeM
A 7 n-on .
3 pudMeTHIecKuii KOpeHb N-0if CTENEHH 15 1 httos://resh.edu.ru/
HppannonaibHble ypaBHEHUS
IT !
4 okazarenbHas pyHkius. [TokasarenbHble 10 1 https://resh.edu.ru/
YpaBHEHUSA
JI .
5 orapupmiriecias GyHKLL 18 1 https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHHUS
5 TpuroHomeTpudecKue BIPAKEHUS U 29 9 https://resh.edu.ru/
ypaBHEHUS
ITocnenoBarenbHOCTH U MPOTPECCUU 10 https://resh.edu.ru/
HenpepriBabie pynkuu. [IponsBoanas 20 https://resh.edu.ru/
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AN 5 5 httos://resh.edu.ru/
3HAHUUN
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
" .
1 CCHeHOBaHEIe (yHIcwHH ¢ OMOLIEIO 22 2 https://resh.edu.ru/
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1 https://resh.edu.ru/
3 I'paduku TpuroHOMeTpUYECKUX QYHKITAMN. 14 1 httos://resh.edu.ru/
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 5 httos://resh.edu.ru/
JorapuMuUecKre HepaBeHCTBa
S) KomiiekcHble uncna 10 https://resh.edu.ru/
6 HarypanbHble u nensie ynucna 10 https://resh.edu.ru/
CucreMmsl palluOHAJIbHBIX, UPPALIMOHATIbHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1 https://resh.edu.ru/
YpaBHEHUI
8 3anaqn ¢ mapameTpamu 16 1 https://resh.edu.ru/
9 HOBTOPGHI/IG, 0000111eHNEe, CUCTEMATH3 AU 16 5 httos://resh.edu.ru/
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoxka Koutpoabsubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
MHOKeCTBO, OIEpaLiy Hal MHOKECTBAMA bubmorexa HOK
1 L P 1 https://m.edso00.ru/
M UX CBOMCTBA
https://resh.edu.ru/
2 Huarpammsl Diinepa-BeHnHa 1
[IpumeneHne TeopeTHKo-
3 MHOXECTBEHHOTO arapara JJisi PEIICHHS 1
3a1a4
Panumonansabie yncina. OOBIKHOBEHHBIE U bubmuoreka IIOK
4 JECATUYHBIC IPOOU, TIPOIICHTHI, 1 https://m.edsoo.ru/
OeCKOHEUHBIE IIEPHOIUIECKUE APOOH https://resh.edu.ru/
Panmonansusle ynciaa. OOBIKHOBEHHEIE U
S) JeCATUYHbIE POOU, POLIEHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH
5 [Tpumenenue qpobeii ¥ IPOIEHTOB IS 1
pelieHust NpUKIaAHbIX 3324
IIpumenenne apoOeii U IPOIEHTOB IS bubmmorexa HOK
7 P P P 1 https://m.edsoo.ru/
PCIICHI MPUKTANHBIX 38189 https://resh.edu.ru/
8 JeicTBuTenbHbIe yncia. PanimonaabHbIC U 1
HppallMOHANIbHBIE YHCIia



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/

Apudmerndeckre onepanum ¢

bubmuoreka IIOK

9 . https://m.edsoo.ru/
JNENUCTBUTENbHBIMU YUCIIAMU httos://resh.edu.ru/
Moaynb IEMCTBUTENBHOTO YUCIIA U €T0 bubmmorexa HOK
10 . https://m.edsoo.ru/
cBOMCTRA https://resh.edu.ru/
[TpuOnmxEHHBIE BBIYMCIICHUS, IPAaBUIIA
11 OKPYIJICHMS, IPUKUJIKA U OLICHKA
pe3yJibTaTta BBIYMCIEHUN
OCHOBHBIE METO/IbI PEHIECHHUS LIEbIX U
12 TPOOHO-palMOHATBHBIX YPABHECHUH U
HEPaBEHCTB
OCHOBHBIE METOBI PELLIEHUS LENbIX U bubnuorexa [JOK
13 TpOOHO-palMOHATBFHBIX YPABHECHUH U https://m.edsoo0.ru/
HEPaBEHCTB https://resh.edu.ru/
OCHOBHBIE METO/IbI pEUICHHUS LIENbIX U
14 IpoOHO-PaLlMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB
MHoOrouneHsl OT OJJHON EPEMEHHOMN. bubmmorexa [IOK
15 JleneHre MHOTOYJIEHa Ha MHOTOYJIEH C https://m.edsoo.ru/
octaTtkoM. Teopema besy
16 MHOrouieHs! ¢ 1eIbIMU https://resh.edu.ru/
kod(urmentamu. Teopema Bueta
17 Pemrenne cucreM TUHENHHBIX YpaBHEHUN
18 Pemenue cucreM MuHEHHBIX YpaBHEHUN
Marpuiia cucTeMbl JTUHEHHBIX YPAaBHEHUN.
19 Onpenenurtenb MaTpUIBI 2X2, €10

F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/

20

Onpenenurens MaTPUILI 2X2, €r0
F€OMETPUYECKUIN CMBICT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

21

IIpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenue npukiaaHbIX 3a/a4 ¢ TOMOIIIbIO
CHUCTEMBI IMHEHHBIX YPaBHEHU

23

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIIbIO
CHUCTEMBI JIMHEHHBIX YPaBHEHUI

24

KonrponsHast padora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YypaBHEHUN"

25

OyHKIHA, CTIOCOOBI 3a/1aHus (PYHKITUH.
B3anmHo obpatHblie QyHKITHH.
Komnozunust pyHKIui

bubmuorexa IIOK
https://m.edsoo.ru/
https://resh.edu.ru/

26

I'paduk pynakmmu. InemeHTapHbBIC
npeoOpa3zoBanus TpaduKoB G yHKIIHI

27

OO6nacTh onpeneneHus] © MHOXKECTBO
3HayeHud pyHkuuu. Hynu ¢pyHkuumu.
[TpoMeXyTKH 3HaK IIOCTOSTHCTBA

bubmunoreka IIOK
https://m.edsoo.ru/

28

YérHble 1 HeUETHBIC (PYHKILINH.
[Tepuonnueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

https://resh.edu.ru/

29

MakcuMyMBl 1 MUHUMYMBI (DyHKITUH.
HauOonpiiee 1 HauMeHbllIee 3HAYCHNUE
(GyHKINN Ha TPOMEKYTKE

bubmmoreka IIOK
https://m.edsoo.ru/

30

Jlunelinas, kBagpaTudHas U JpoOHO-
nuHelHas QyHKIUu

https://resh.edu.ru/



https://m.edsoo.ru/863f861a
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https://resh.edu.ru/
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DneMeHTapHOe UCCIIEJOBAaHUE U

bubmunoreka IIOK

31 nocTpoeHue rpaduKoB STHX QYHKIIHIA https://m.edsoo.ru/
32 DneMeHTapHOe UCCIIEJOBAaHUE U
NoCTpoeHHe rpauKOB ITUX (QYHKIUN
33 CreneHb c LIETBIM ITOKa3aTeeM. buaom
HeroTona
34 Crernens ¢ I CJIBIM ITOKAa3aTCJIEM. bunom
Herorona
CrenenHast GQyHKIUS C HATYPATbHBIM U
35 1eTbIM TIoKa3aTeneM. E€ cBolicTBa u
rpadux
36 Kontponbnas padota: "Crenennas
¢dbynkums. E€ cBolictBa u rpaduk"
Apudmernueckuil KOpeHb HaTypaTbHON bubamorexa LIOK
37 . https://m.edsoo.ru/
CTCTICHH H €To CBonCTBa https://resh.edu.ru/
38 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENIEHU U €ro CBOMCTBA
39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
coJiepKalluX CTENEeHU U KOPHU
[IpeoOpazoBaHus YUCIOBBIX BHIPAKCHUH, bubmiorexa [IOK
40 https://m.edsoo.ru/
COACPZKAILIX CTCMCHN 1 KOPHH https://resh.edu.ru/
a1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHHIA,
coJiepKallluX CTENEeHU U KOPHU
Uppannonanbaeie ypaBHeHUA. OCHOBHBIE
42 METOMBI PEIICHUS UPPALIIOHAIBHBIX

YpaBHEHUU



https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/

43

Wppanmonanbuble ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS UPPALIMOHATBHBIX
YpaBHEHU

44

Wppanmonanbuble ypaBHeHUs. OCHOBHBIE
MCTObI pCHICHUS UPPALIUMOHATIBHBIX
YpaBHEHUU

45

PaBHOCHIIBHBIE TTEPEXO/IBI B pEHIEHUU
UppalMOHATIbHBIX ypaBHEHUN

46

PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT
MppalMOHANILHBIX YpaBHEHUN

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
HUPPALMOHAIIBHBIX YPAaBHEHUU

48

PaBHOCHIIBHBIE TTEPEXO/IBI B pEHIEHUHU
UppalMOHATIbHBIX ypaBHEHUN

49

CgoiicTBa 1 rpaduK KOpHsI N-0i CTETICHU
Kak (QyHKIIMH 0OpaTHOM CTEIEeHHU C
HaTypaJIbHBIM MOKa3aTelleM

bubmmoteka IIOK
https://m.edsoo.ru/
https://resh.edu.ru/

50

CaoiicTBa u rpaduk KOpHS N-0if CTeNeHn
Kak (pyHKIIMH 00OpaTHOM CTETeHu C
HaTypaJIbHBIM IOKa3aTelIeM

o1

KonrponsHas padora: "CBolicTBa u
rpaduK KOpHS N-Oi CTENCHH.
WppanmonanbHble ypaBHEHHS"

52

CremneHsb ¢ pallMOHATBHBIM ITOKa3aTeIeM U
€€ cBONCTBA

bubmuoteka IIOK
https://m.edsoo.ru/
https://resh.edu.ru/

53

CTeﬂeHb C pa]_II/IOHaJ'IBHBIM II0Ka3aTCJICM U
€€ CBONCTBa



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/

CrereHs ¢ PaluOHAJIbHBIM IMOKA3aTCJICM U

o4 . 1
e€ cBolicTBa
55 [Toka3zarenbHast QyHKIHS, €€ CBOMCTBA U 1
rpadpux
56 Hcnons3zoBanue rpaduka QyHKIUN 115 1
pelieHns ypaBHEHU !
57 Hcnonb3oBanue rpaduka QyHKIUM 115 1
pellieHns ypaBHEHU I
[TokazaTenbHbie ypaBHeHUsS. OCHOBHbBIE bub6numoreka [IOK
58 METO/BbI PEILICHUS TIOKA3aTEeIbHBIX 1 https://m.edsoo.ru/
YPaBHEHUU https://resh.edu.ru/
[TokazarenbHble ypaBHEHUS. OCHOBHbBIE
59 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEHUS. OCHOBHbBIE
60 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1
ypaBHEHUI
61 KonrponbHas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUS"
bubmuoreka IIOK
62 Jlorapudm uncna. CBoiicTBa morapupma 1 https://m.edsoo.ru/
https://resh.edu.ru/
63 Jlorapudm uucna. CoiicTa Jorapugpma 1
64 Jlorapudm uncna. CBoiicTBa morapupma 1
65 JlecATUUHBIEC U HaTypaJIbHBIE JTOTapu(PMbI 1
66 JlecsaiTHUHBIC U HATYpAJIbHBIE JTIOTAPHPMBI 1
67 [TpeoOpazoBaHue BhIpaKEHUH, 1

coJiepKaIiux JorapudmMbl



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/

[TpeoOpa3oBaHue BEIpaKEHUH,

68
coJiepKaIux JorapudmMbl
69 [TpeoOpa3oBaHue BBIpAXKECHUH,
CoZIep KaIINX JIOTapu(pMbI
Jlorapudmuuaeckas pyHkmus, e€ cBOCTBa buomiorexa LIOK
70 https://m.edso0.ru/
n rpaguk https://resh.edu.ru/
71 Jlorapudmudeckas pyHkmus, e€ cBoCTBa
U rpadux
79 Hcnons3oBanue rpaduka GyHKIUN 115
pelIeHNs] ypaBHEHUM
73 Hcnonb3oBanue rpaduka QyHKIMM 15
peLIcHUs ypaBHEHUI
Jlorapudmuuecknue ypaBHEHHUS.
74 OCHOBHBIE METOBI PELLIEHUS
norapuMUYECKUX ypaBHEHUN
Jlorapudmuuecknue ypaBHEHHUS.
75 OCHOBHBIE METO/TbI pEIICHUS
Jorapu(MUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHUS.
76 OCHOBHBIE METO/TbI pEIICHUS
Jorapu(MUUECKUX ypaBHEHUN
77 PaBHOCUITBHBIE TIEPEXOIbI B PELIICHUN
norapuMUYECKUX ypaBHEHUN
78 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT

Jorapu(pMHUUECKUX YpaBHEHUN



https://m.edsoo.ru/863f861a
https://resh.edu.ru/

KonrponsHas padora:

79 "Jlorapudpmuueckas ¢yHKITHS.
Jlorapudmuaeckue ypaBHeHHS"
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC Brbmmorexa LIOK
80 https://m.edsoo.ru/
HHUCIIOBOTO apryMeHta https://resh.edu.ru/
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa
82 ApKCcHUHYC, apKKOCUHYC U apKTAHT'E€HC
YHUCJIOBOI'O apryMeHTa
83 ApKcuHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuydeckasi OKpyKHOCTb,
84 ompeeseHue TPUTOHOMETPUIECKIX
(GyHKIUI YKCI0OBOrO apryMeHTa
Tpuronomerpuyeckass OKpy>KHOCTb, bubnumoreka IIOK
85 ONPEACIICHUE TPUTOHOMETPUUECKHUX https://m.edsoo.ru/
(GYHKIHUI YHCITOBOTO apryMeHTa https://resh.edu.ru/
OCHOBHBIE TPUTOHOMETPUYECKHE Brubmorexa LIOK
86 https://m.edsoo.ru/
(bopyit https://resh.edu.ru/
87 OCHOBHBIE TPUTOHOMETPUUYECKUE
bopmyIbl
88 OCHOBHbIE TPUTOHOMETPUYECKHE
hopmyIbI
89 OCHOBHbIE TPUTOHOMETPUYECKHE

hopmyIbI



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/

[Tpeobpa3oBaHre TPUTOHOMETPUUECKUX

bubmuoreka IIOK

90 N https://m.edsoo.ru/
BBIpaXC€HUUN
p https://resh.edu.ru/
o1 [Ipeo6pa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKECHH I
92 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX
BBIPAKCHUI
93 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUI
bubmuoteka IIOK
PemreHne TpUroHOMETpUYECKUX
94 . https://m.edsoo.ru/
aBHEHUH
yp https://resh.edu.ru/
95 Pemenne TpuroHoMeTpruuecKux
YpaBHEHUU
96 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUI
97 PemreHne TpUroHOMETpUYECKUX
YpaBHEHUU
08 Pemenne TpuroHoMeTpuuecKux
YpaBHEHU
99 Pemenne TpuroHoMeTpuuecKux
YpaBHEHUI
100 PereHne TpUroHOMETpUYECKUX
YpaBHEHUU
Kontponbnas pabora:
101 "TpUTOHOMETPHUYECKHE BRIPAKECHHS 1

TPUTOHOMETPUYECKHE YpaBHEHUA"



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
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https://resh.edu.ru/

[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs

102 IocCJIeqOBaTeIbHOCTER. MeTox
MaTeMaTHYeCKON MHAYKLINN
MoOHOTOHHEIE U OrpaHUYCHHBIC
103 nocneaoBarenbHocTH. Mctopus ananmn3a
OECKOHEYHO MaJIbIX
buomuoreka [IOK
104 Apudmernueckas nmporpeccus https://m.edsoo.ru/
https://resh.edu.ru/
bubmunoreka IIOK
105 I'eomeTpuueckas nporpeccus https://m.edsoo.ru/
https://resh.edu.ru/
106 beckoHneuHO yObIBaromiasi reoMeTpuiecKast
nporpeccus
107 Cymma 6GCK0HevtIHo yOBIBaroOIIeH
F€OMETPUYECKON MTPOTPECCUU
108 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN POCT.
Yucno e. DopMyrna CI0KHBIX POLEHTOB
109 JIMHENHBIN ¥ DKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyrna CI0KHBIX POLEHTOB
Hcnons3oBanue Nporpeccun 1uist
110 peLIeHUs PeAIbHBIX 3a7a4 IIPUKIIATHOTO
XapakTepa
111 Kontponbnas pabora:
"[locnenoBarenbHOCTH U Nporpeccuu’
112 HenpepsiBHbIC (DYHKITMN U UX CBOMCTBA
113 Touka pa3psiBa. ACUMOTOTHI TPaQHUKOB

byHKIII



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/

CBoiicTBa (DyHKIMI HEPEPHIBHBIX HA

114
OTpe3Ke
115 CBoiicTBa (DyHKIMI HEPEPHIBHBIX HA
OTpE3Ke
MeTo MHTEPBAJIOB JIIsl pEIICHUS Bubmorexa LIOK
116 https://m.edsoo.ru/
HEPABCHCTE https://resh.edu.ru/
117 MeTo MHTEPBAJIOB JIsl pEIICHUS
HEPABEHCTB
118 MeTo MHTEPBAJIOB JIIsl pEIICHUS
HEPaBEHCTB
119 IIpuMeHeHHEe CBONCTB HENPEPBIBHBIX
GyHKUIMN 1715 peleHus 3a1a4
120 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
GyHKUIMN 1715 peleHus 3a1a4
121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH
122 OHpCHGHGHI/If:, TE€OMETPUUYECKUNA CMBICTT
IIPOU3BOIHOM
123 OnpeneneHHue, (bU3UYEeCKU CMBICIT
MIPOU3BOTHOM
VYpaBHeHHE KacaTeNbHOU K TpapuKy Brbmmorera LIOK
124 https://m.edsoo.ru/
ynxm https://resh.edu.ru/
125 VYpaBHeHUEe KacaTeIbHOU K TpaduKy
byHKIII
126 [Tpon3BoHBIE ANIEMEHTAPHBIX (YHKIHUN
127 [Tpon3BoHBIC 37IEMEHTAPHBIX (DYHKITHI



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
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[IpousBogHas CyMMBI, IPOU3BEICHUA,

128 y 1
YaCTHOTO M KOMITO3ULIUU (YHKIUI

129 [TpousBoHAsS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3UIIUU ()YHKITUI

130 [IpousBoHast CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3ULIUU (DYHKIUI

131 KonTponbnas padora: "[IpousBonnas” 1 1

132 [ToBTOpeHue, 0600IIEHNE, 1
cucTeMaru3anus 3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 0600IIEeHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HToroBast KOHTpOJbHAs paboTa

135 HroroBast koHTpOIBHAS paboTa 1 1

136 [ToBTOpeHwUE, 0606meH1fe, 1
CUCTeMAaTH3aIHsI 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kontpoaensie — Ipakrueckue fdlsyqemm gﬁiiOBaTeﬂmee
padoThI padoThI pecypen
[IprMmeHeHne nporu3BOIHON K bubmmorexa [IOK
1 HcCreI0BaHNI0 (DYHKIMI Ha 1 https://m.edsoo.ru/
MOHOTOHHOCTH ¥ DKCTPEMYMBI https://resh.edu.ru/
[IprMmeHeHne nporu3BOIHON K
2 HcCie0BaHI0 QYHKIINN Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K
3 UCCIIeI0OBaHMIO (PYHKIMHA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K
4 UCCIIeI0OBaHMIO (PYHKIMHA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI
[IprMmeHeHne nporu3BOIHON K
S) UCCIIeIOBaHMIO (PYHKIMHA Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
[IprMmeHeHne nporu3BOIHON K
6 HcCie0BaHI0 QYHKIINN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxxaenre HauOoMbIIero u bubmuoreka ITOK
7 HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON 1 https://m.edsoo0.ru/
GyHKIIUK Ha OTpPE3Ke https://resh.edu.ru/



https://m.edsoo.ru/863f861a
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Haxoxnenne HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

10

Haxoxnenne HanOoOJIbIIETO U
HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKINU Ha OTpe3Ke

11

Haxoxnenne HanOoOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
GyHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GYHKIIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON IS
HaXO0XJIEHUS HAaUIy4dlIEro peluieHus B
MPUKJIAJAHBIX 3a7a49ax

14

[Ipumenenre npou3BOIHON IS
HaXO0XJIEHUS HAaWIy4dlIEro peluieHus B
MPUKJIAJHBIX 3a7a4ax

15

[IpumeHeHue nporu3BOIHOM ISt
orpezieNieHus] CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHoTr0 POPMYIIOi UITH
rpadpukom

16

[IpumeHeHnre nporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH M YCKOPEHUS




mporiecca, 3aIaHHoTr0 GOPMYIIOi UITH

rpagukoM
17 Kommosurus ¢hyHKImit
18 Kommozurus ¢hyHKImit
19 Komnosunus ¢pynkunit
I'eomeTrpuueckue oOpa3bl ypaBHEHHIA Ha buomiorexa LIOK
20 . https://m.edsoo.ru/
KOOpMHATHOM TIOCKOCTH https://resh.edu.ru/
21 ['eomeTpuyeckue 00pas3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH
99 KonTtponbnas padora: "UccnenoBanue
GYHKIHHA ¢ TOMOIIBIO TTPOU3BOTHOM"
23 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX
[TepBooOpa3HbIe 37I€MEHTAPHBIX
24 ¢ynkuunii. [IpaBuna HaxX0xKAEHUSA
epBOOOPA3HBIX
[TepBooOpa3HbIe 37IeMEHTAPHBIX
25 dbyakuuid. [TpaBuna HaxoXaeHUS
epBOOOPa3HBIX
Hurerpai. I eoMeTpuyeckuii CMbICIT bubamorexa LIOK
26 https://m.edso0.ru/
uHTerpaa https://resh.edu.ru/
97 Boruncnenue onpenenéHHOro nHTErpaia
o ¢popmyne Herorona-JleitOuuia
28 Brruucnenue onpenenéHHoro HHTerpaina

no ¢popmyne Hetorona-Jleitbuuna



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
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IIpuMeHeHnue unTErpana s

29 HAXO0X/ICHUS TUIoNaiel TIOCKUX GUryp
IIpuMeHeHnue unTErpana s
30 HaXOXJCHNUS 00BEMOB r€OMETPUYECKHIX
TN
31 [Tpumeps pemennii nuddepeHImaTbHbIX
ypaBHEHHUI
[Tpumeps! pemenunit udpepeHamTbHbIX Bubmorexa LIOK
32 . https://m.edsoo.ru/
YpastieHuH https://resh.edu.ru/
MaremaTtnueckoe MOJEIUPOBAHHE
33 peaTbHBIX MPOIECCOB C MTOMOIIBIO
b depeHIMaNbHBIX ypaBHEHUN
34 Kontponbnas padota: "[lepBoobpazHas u
uHrerpan"
Tpuronomerpuueckue GyHKINH, UX Brbmmorexa LIOK
35 N https://m.edsoo.ru/
CBOHCTBA  rpauicH https://resh.edu.ru/
36 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U Tpaduku
37 TpuronomeTrpuueckue QyHKINH, UX
CBOWCTBA U TrpaduKu
38 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U Tpaduku
39 Tpuronomerpuueckue QyHKINH, UX

CBOICTBa U Tpaduku



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
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40

OT60p KOpHEH TPUTOHOMETPUIECKHIX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPUIECKHIX
YpPaBHEHUH € IOMOULIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

42

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPUUECKHUX
ypaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH

44

Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

bubmuoteka IIOK
https://m.edsoo.ru/
https://resh.edu.ru/

45

Pemenune TpuroHomMeTpruuecKux
HEPABEHCTB

46

Pemienne TpuroHOMETpUYECKUX
HEPABCHCTB

47

Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

48

Kontponbnas padora: "['paduku
TPUTOHOMETPUUECKUX (PYHKIIHH.
Tpuronomerpuyeckue HepaBeHCTBA"

49

OcHOBHBIC MCTObI pCIICHUA
MOKAa3aTCJIbHbIX HCPABCHCTB

bubmuoteka IIOK
https://m.edsoo.ru/
https://resh.edu.ru/

50

OcHOBHBIE MCTOABI pCHICHUA
IMMOKAa3aTCJIbHBIX HEPABCHCTB



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
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OcHOBHBIC MCTObI pCIICHUA

°1 MOKa3aTeIbHBIX HEPABESHCTB
52 OCHOBHBIe MCTObI pCIICHUA
MOKAa3aTCIIbHbIX HCPABCHCTB
53 OCHOBHBIE METOIBI PEIICHUS
Jorapu(pMHUECKUX HEPABEHCTB
OCHOBHBIe MCTObI pCIICHUA bubmmorexa HOK
54 https://m.edsoo.ru/
J0rapu(pMHUUECKUX HEPABEHCTB https://resh.edu.ru/
55 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIe MCTObI pCIICHUA
norapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METOIBI PEIICHUS
UppallOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METOIBI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB
59 OCHOBHBIe MCTObI pCIICHUA
UppallOHAaIbHBIX HEPABEHCTB
60 OCHOBHBIE METOIBI PEIICHUS
UppalMOHaIbHBIX HEPABEHCTB
61 ['padmyeckre METOIBI PEIICHUS
UPPAIMOHATILHBIX YPaBHECHUI
I'paduueckue MeTOIBI peLICHUS bubamorexa LIOK
62 N https://m.edsoo.ru/
MPpPALMOHAILHBIX ypaBHCHHH https://resh.edu.ru/
63 I'paduueckue MeTOIBI peLICHUS

MOKa3aTeIbHBIX YPaBHEHU



https://m.edsoo.ru/863f861a
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64

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX HEPABEHCTB

65

I'paduueckue MeTo bl pemeHus
norapupMUYECKUX ypaBHEHUI

66

['padmyeckue METOABI peLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

67

I'paduueckue MeTo bl pemieHus
JOTapu(PMHUECKUX HEPABEHCTB

68

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOrapu(PMHUIECKUX
ypaBHEHUU

69

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U JOrapu(pMUIecKux
ypaBHEHUU

70

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U Jorapu(MUIecKux
HEPABEHCTB

71

I'paduueckue MeTo bl pemieHus
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
HEPaBEHCTB

72

KonTtponbHas pabora:
"HppauuoHaibHble, I0OKa3aTeIbHbIE U
JorapupmMHUECKue HepaBeHCTBA"

73

KomruiekcHbie uncina. Anredpandeckas u
TpUTrOHOMETpHUUECcKasi (pOPMBI 3arucu
KOMILJIEKCHOT'O YKCTa

bubmunorexa IIOK
https://m.edsoo.ru/
https://resh.edu.ru/



https://m.edsoo.ru/863f861a
https://resh.edu.ru/

KowmrnekcHeie yncna. Anrebpandeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa
75 Apudmernueckue onepanum ¢
KOMIUICKCHBIMU YHCIIAMU
76 Apudmerndeckue onepamnum ¢
KOMIUIEKCHBIMU YHCIIaMHU
77 N300paxeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOW IJIOCKOCTH
78 N300pakeHne KOMIUIEKCHBIX YUCEl Ha
KOOPAMHATHOW INIOCKOCTH
79 ®opmyna Myaspa. KopHu N-oii ctenenun
U3 KOMIUJIEKCHOTO YHCIIa
80 ®opmyna Myaspa. Kopuu n-oii crenenun
U3 KOMIUJIEKCHOTO YHCIIa
[IpumeHeHre KOMITJICKCHBIX YHUCEN IS
81 pemeHust pU3MUECKUX U TEOMETPUIECKUX
3a1a4y
82 KonTtponbnas padorta: "KomriekcHbie
yucia"
bubmuoteka IIOK
83 HarypanbHble U 1ensie 9ucia https://m.edsoo.ru/
https://resh.edu.ru/
84 Harypanbabie u 11e1b1e yncia
85 [IpumeHeHre MPU3HAKOB ACTUMOCTH
EJBIX YUCell
86 [IpumeHeHre MPU3HAKOB ACTUMOCTH

OEJIBbIX YHUCEI



https://m.edsoo.ru/863f861a
https://resh.edu.ru/

87

[IpuMeHeHne npru3HaAKOB JEIUMOCTH
uensix yucesn: HOJl u HOK

bubmuoreka IIOK
https://m.edsoo.ru/
https://resh.edu.ru/

88

[IpumMeHeHne MPU3HAKOB JACTUMOCTH
nensix uncen: HO n HOK

89

IIpuMeHeHne pU3HAKOB JEIUMOCTH
L[EJIbIX YHMCEJI: OCTATKH 10 MOJYJIIO

90

[TpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBbIX YHCEJI: OCTATKU [0 MOJYJIIO

91

[IpumMeHeHne MPU3HAKOB JACTUMOCTH
HEJIBIX YHCEIT: anropuT™ EBkina ais
pelieHus 3a/1a4 B 1EJIbIX YUCIIax

92

KonTponpHas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

bubmunoreka IIOK
https://m.edsoo.ru/
https://resh.edu.ru/

94

CucreMa 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEW paliioHaIbHBIX
ypaBHEHUU

96

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEH HppalliOHATbHBIX
ypaBHEHUU



https://m.edsoo.ru/863f861a
https://resh.edu.ru/
https://m.edsoo.ru/863f861a
https://resh.edu.ru/

97

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

98

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

99

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUU

100

OcCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(MUUECKUX
ypaBHEHUU

101

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 13
pa3IMYHBIX 00JIaCTeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs MOTy4YeHHBIX
pe3yNbTaToB

102

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 U3
pa3IMYHBIX 00JIaCTeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs MOTy4YEeHHBIX
pe3yabTaToOB

103

[IpuMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 13
pa3IMYHBIX 00JIaCTeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs MOTy4YeHHBIX
pe3yabTaToOB

104

KoHnTtponbnas pabora: "Cuctemsl
palMoOHATEHBIX, UPPAIIHOHAITBEHBIX




NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUI"

PannonanbHble ypaBHEHHUS C

bubmuoreka IIOK

105 https://m.edsoo.ru/
fapameTpamu https://resh.edu.ru/

106 PanuonanbHbie HEpaBEeHCTBA C
napameTpamu

107 PanonanbHbBIE CUCTEMBI € TTapaMeTpamMu

108 HppauroHanbHbie ypaBHEHUA,
HEPAaBEHCTBA C TapaMeTpaMu

109 HppanunonajibHbIe CUCTEMBI C
napameTpamu

110 [ToxazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

111 [Toka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapugmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

113 Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamu

114 TpuronomeTpruuecKue ypaBHEHHUS C
napameTpamu

115 TpuronomeTpruyeckue HepaBEHCTBA C
napameTpamu

116 TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

117 [Toctpoenue u uccnegoBaHue

MAaTEMAaTHYICCKUX MO[[GJIeﬁ PCAIbHBIX



https://m.edsoo.ru/863f861a
https://resh.edu.ru/

CUTYyalUi C IOMOLIBIO YPAaBHEHUH C
napaMeTpamu

118

[Toctpoenue u uccinegoBaHue
MaTE€MaTUYECKUX MOJENIEH pealbHbIX
CUTYalHI C IOMOIIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

119

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENEN peabHbIX
CUTYalHI C IOMOIIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

120

KoHnTtponbnas pabota: "3amgauu ¢
napamerpamu"

121

[ToBTOpEeHme, 0600IIECHNE,
cucTtemMaTu3anus 3Hanui: "YpaBHenus"

122

[ToBTOpeHnue, 060061IeHNE,
cucTemMarusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpEeHmE, 0000IICHNE,
cucTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHHI"

124

[ToBTOpEeHme, 0600IICHNE,
cucremaTtusanus 3Hanuii: "HepaBenctpa"

125

[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3Hanuil: "HepaBencrsa"

126

[ToBTOpEeHme, 0600IICHNE,
cucreMarusanus 3Hanuii: "HepaBencrsa"

127

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IpousBoanas
U €€ npuMeHeHue"




[ToBTOpeHnue, 060061IeHNE,

128 cucreMartuzarus 3Hanuit: "[Ipon3BogHas 1
U €€ npuMeHeHue"
[ToBTOpeHnue, 060061IeHNE,

129 cucremarusanus 3HaHuil: "IIponsBogHas 1
u €€ npumMeHeHue"
[ToBTOpEeHmE, 0600IIECHNE,

130 cucreMaTu3anus 3HaHuil: "MHTerpan u 1
€ro npuMeHeHue"

131 [ToBTOpEeHmE, 0600IIECHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"

132 [ToBTOpeHnue, 06001IeHNE, 1
cucremaTusanus 3Hanuii: "OyHkuun"

133 [ToBTOpeHnue, 060061IeHNE, 1
cucreMaru3anus 3HaHui: "OyHkunn"

134 HroroBast kKoHTpoIbHAs paboTa

135 Wrorosast kKoHTpoJbHASA paboTa

136 [ToBTOpEHME, O606I.H€HI:IG, 1
cHCTeMaTH3aIns 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Marematuka. Anrebpa 1 Hayana MaTeMaTHUeCKoro aHanmsa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii [[.A., [Tonakos B.M.; noa penakuuen
[Moponsckoro B.E., O6miecTBo ¢ orpaHn4eHHOM OTBETCTBEHHOCTHIO
N3narensckuii ientp «t BEHTAHA-TI'PA®y; AkiinoHepHOE 00IIIECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmoreka ITOK https://m.edsoo.ru/
https://resh.edu.ru/
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