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INOACHUTEJIBHASA 3AIIMCKA

VY4ebHblli Kypc «AnreOpa ¥ Hadajga MaTEMaTHYECKOTO aHAIN3a» SABIAETCS
OJHUM U3 HauboJjiee 3HAYMMBIX B IpOrpaMMe CpeiHero oduero odpa3oBaHus,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0azy aJis
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYyroil CTOpOHbI, (POpMUPYET
JIOTMYECKOE M aOCTPAKTHOE MBIIUIEHUE O0ydarolUXCcs Ha ypPOBHE, HEOOXOAMMOM
JUI OCBOCHHUSI MH(GOPMATUKU, OOIIECTBO3HAHNUS, HICTOPHH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOro yueOHOro Kypca oOydaroliuecs OBIIAJEBAIOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykKH, KoTopas (OopMyIUpyeT CBOHU
JOCTHKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblli Kypc aireOppl M HadaJl MAaTEMaTUYECKOTO AaHAIW3a 3aKJIaJbIBacT
OCHOBY Ul YCIICIIHOTO OBJAJCHHUS 3aKOHaMU (U3UKH, XHUMHUH, OHOJIOTHUH,
MOHUMAaHUS OCHOBHBIX TCHJICHIIUI Pa3BUTHUSI SKOHOMHUKH U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO MCIIONb30BaTh UX AJIs JajbHeilero o0pa3oBaHus U B
MOBCEIHEBHOM XM3HHU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIUSIMH anreOpsl M MaTeMaTHYeCKOro aHaln3a pPa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEP)KACHUS C MOMOILBIO MHAYKIMM U paccy’kJaTb NEAYKTUBHO, UCIIOJIb30BAThH
00001lIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (HOpMHUpPYET
KpeaTHBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone m3yuenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHUYECKOIO
aHanm3a» oOydarolluecs IMOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSATEIILHOTO TOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENIEH peasibHbIX CUTYyaluH,
UHTEPIIPETALlMYM  TOJYYEHHBIX  PELICHUM, 3HAKOMATCS €  NpUMEPaMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIONIMMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHbIll Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM,
KOTOpBIA peanu3yeTcsi Kak uepe3 Y4eOHbIi Marepuain, CIOCOOCTBYIOIINM
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, Tak M dYepe3 crneuuduxky ydeOHOMN
NEeSTeNbHOCTH, TpeOyIomeld MpPOJODKUTENIBHON  KOHLIEHTPAlUd  BHUMAaHUS,
CaMOCTOSITENILHOCTH, ~aKKypaTHOCTMU M  OTBETCTBEHHOCTH 32 IIOJyYEHHbIN
pe3yJibTar.



B ocHoBe MeToauku OOydeHHsl airedpe M HadajaM MaTeMaTH4eCKOro
aHaJIN3a JISKUT JACATSIHbHOCTHBIN MPUHIIAI 00yYCHUS.

B crpykrype yueOGHOro kypca «Anrebpa M Haudajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEIEHBI CIENYIONUE COAepKATEIbHO-METOquYeCKue TuHun: «Yucna
U BeIYUCIeHU», «DyHKIMK U rpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havama
MaTeMaTHYecKoro aHanmm3a», «MHoXkecTBa © Joruka». Bce ocHOBHbBIE
COJIEP)KATEIbHO-METOANYECKUE JIMHUM HW3YYaroTCsl Ha NPOTSHKEHHH JBYX JIET
oOyd4eHHs Ha YpPOBHE CpemHero oOImero o0pa3oBaHUs, €CTECTBEHHO JOIMOJIHSS
JpyT ApyTa U MOCTENEHHO HACHIIAACh HOBHIMU T€MaMH W pasnenamu. JlaHHBIN
y4eOHBbI KypC SBISIETCA MHTETPaTUBHBIM, IIOCKOJIbKY OOBeAUHSIET B cele
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKHX IUCIHIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHSI, MATEMATHUYECCKUI aHaJINM3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMAaTHYECKHUM allapaTroM, Y HUX MOCIe0BaTeNbHO hopMupyercs u
COBEPIICHCTBYETCSI yMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJENb peanlbHON
CUTYaIlNH, PUMEHATH 3HAHUS, TOJYIYCHHBIC NMPU U3YYCHUU YUeOHOTO Kypca, s
pEIIeHUsT CaMOCTOSATEIHHO CHOPMYIUPOBAHHON MAaTEeMAaTUUECKON 3a/la4uH, a 3aTeM
HMHTEPIPETUPOBATH CBOIl OTBET.

CopeprkaTenbHO-METOAUYECKass TUHUS «UuCina ¥ BBIYUCICHUS» 3aBEpIIacT
(dbopMHpOBaHUE HABBIKOB MCIOJIb30BAHUS JACHUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTrO 00111ero oOpa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpa3zoBaHus 0c000O€ BHUMaHWE yaesieTcss  (HOPMUPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUH, BKIIOYAIONINX B CEOsl MCIIONB30BAHUE PA3TMUHBIX
dbopM 3amucu YHMCla, YMEHUE JeNaTh MNPUKUAKY, BBIMOIHATH MPUOIMKEHHBIE
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarOIIMMCs MHOXKECTBAa HATypalbHbBIX, IEJbIX,
pallMOHANBHBIX W JEHCTBUTEIBHBIX  YHCENl  JIOMOJHSIOTCA  MHOXXECTBOM
KOMILJIEKCHBIX 4Hucel. B  KakaoM H3 3THX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cIelnu(pUYecKue 3agaud M ONepaluu: [eJeHHe Haleno,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LIETBIX YHCEN, OCOObIE CBOMCTBA
paIoHaIbHBIX U UPPAIMOHATBHBIX YHCEN, apu(pMETUYECKHE OMepaIuu, a TaKxKe
W3BJICUCHUE KOPHSI HATypaJlbHON CTETIEHH HAa MHOXKECTBE KOMIIJIEKCHBIX YHCEIL.
brnarogapsi mocienoBaTeIbHOMY PACIIUPEHUIO Kpyra HCIONb3yEeMBIX YHUCET U
3HAKOMCTBY C BO3MOXKHOCTSIMHM WX MPUMEHEHHUS JJIA PEIICHUs Pa3iudHbIX 3a7ad
dbopMupyeTcsi TpeaCcTaBlIeHne O €IUHCTBE MATeMaTUKH KaKk HayKd W e€ poJiH B
MOCTPOCHUU MOJIEIe peanbHOro MHUpa, HIMPOKO HCIONB3YIOTCS O00O0OIIeHHE U
KOHKpETH3aIHs.

Jlunust «YpaBHEHUS] U HEPABEHCTBA» pEATU3YETCs Ha MPOTSHKEHUHM BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHMs, MOCKOIbKY B KaXJIOM



pasnene IlporpamMmbl HpPEeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe OOydYaroIIMecs OBIAJCBAIOT PA3TUYHBIMH METOJIAMU  PEIICHUS
pallMOHAIBHBIX, HUPPAIMOHANBHBIX, TOKA3aTENbHbIX, JOTapU(PMUYECKUX U
TPUTOHOMETPUUECKUX YpPaBHEHUW, HEPABEHCTB M CHCTEM, a TaKXke 3ajady,
cojiepKalux mapameTpbl. [lodydeHHbIe YMEHUS IIMPOKO HCMOJB3YIOTCA MpHU
WCCIIeIOBaHNH (DYHKITMI C TTOMOIIBIO MPOW3BOTHOM, TIPH PEIICHUM MPUKIIATHBIX
3a/1ay ¥ 3a/1a4 Ha HaXOXJACHUE HAauOOIbIINX U HAMMEHBIINX 3HAYCHUN (DYHKIUU.
JlanHast conmepkaTelibHasl TMHUS BKJIIOYAET B ce0s Takke (HOPMUPOBAHHE YMEHUN
BBITIOJIHATh ~ pacy€Tsl 1O  QopMynaMm, MpeoOpa3oBaHHs  pPallMOHAIBHBIX,
UPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, & TaKKE BBIPAKEHUU,
COJIEpXKAIllUX CTENeHH W Jiorapudmbl. brarogaps u3yuyeHUro aiareopandyecKkoro
Marepuaia MPOUCXOJIUT  JajbHEWIlee  pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPAKTHOTO MBINIJIEHUSI O0ydYaroImuXcs, (GOPMUPYIOTCS HABBIKU J1€TyKTUBHBIX
paccyxJieHuil,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPeJCTaBICHUSA
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. AjreOpa
npemnaraet d(PQGEeKTUBHBIE WHCTPYMEHTHI [UJISI PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ]a4, HarjsiHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxarenbHO-MeTOAMYECKass JNUHUA «DyHKIMM W TpaduKu» TECHO
nepervieTaeTca ¢ JAPYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 334a€T NOCIIEI0OBATENbHOCTh U3YUEHUSI MaTepuana. M3yueHue cTeneHHou,
MIOKA3aTeIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUICCKUX (QYHKIIUA, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PDYHKIUU IJIs pelieHus 3a7ad U3 JAPYTHX YUeOHBIX
MIPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KaK C MAaTEMAaTUYECKUM aHAIU30M,
TaK ¥ C pEIICHUEM ypaBHEHUN U HepaBeHCTB. I[lpu 3ToM OoJibllloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBHCHUMOCTH MEXIY
pPa3NIUYHBIMK BEJIMYMHAMH, HCCIEIOBAaTh TMOJy4YCHHbIE (YHKIMH, CTPOUTH UX
rpaduku. Marepuan 3To¥ cofep)KaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUMN
W HaBBIKOB, IMO3BOJISIONIMX BBIpaXaTh 3aBUCUMOCTH MEXIy BEIMYMHAMU B
paznuuHOM ¢dopme: aHaATUTUYECKOU, Tpaduueckoid u ciioBecHo. Ero m3yueHue
CIIOCOOCTBYET PAa3BUTHIO  AJTOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALNH, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConepxxarenbHas nuHUsl «Hadanma mareMaTM4ecKoro aHajau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYyr KaKk MaTeéMaTUYECKHMX, TaK M MPUKIAJAHBIX 3a]ad,
JIOCTYIHBIX OOYYarOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpa@uKyd  CIOXHBIX (YHKIHMHN, ONPEAeNiaTh WX HAWOOJBIINE W HAWMCHBIINE
3HAYEHWs, BBIYUCIATH IUIOMAAu (QUryp u o0bEMBI Te, HAXOAUTh CKOPOCTH U
YCKOpeHHsI TporeccoB. JlaHHas coaep:kaTenbHas JMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHUS MaTeMaTHYECKUX MOJENIE peadbHbIX CUTYyallUi,



MO3BOJISIET HAXOJUTh HAWIy4lllee pEeUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHMYECKHX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMH MAaTeMaTH4YE€CKOTrO
aHanM3a CIocOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOI'O MBIIUICHHS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecsi y3HarT O
BBIIAIOIINXCS pE3ysibTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HayKHu, U 00 UX aBTOpax.

CopeprxaTenbHO-MeTOAUYECKasl TUHUSA «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOs DJIEMEHThl TEOPUUM MHOXKECTB M MaTeMaThdeckoi JOoruku. Teoperuko-
MHO>KECTBEHHBIE MPECTaBICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U TpeajiaraloT HaumOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUNA BCE pPA3AEIIbl
MaTeMaTUKU UM €€ NPWIOKEHHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHUE
JUCLUMIUIMHBI W WX NPWIOKEHUS B eauHoe uenoe. [loatomy BaxkHO [1aTh
BO3MOXHOCTh O0y4aroleMycss MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BaTh €0 ISl BBIPAXKEHUS CBOMX MBICIEH.
JpyruM BaXXHbIM TMPU3HAKOM MAaTEMAaTUKHM KaK HAyKd CJIEAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBaHHMI U CJEJIOBaHUE OIpPEIEIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelIbCcTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTHh CBOM PACCY’KJIEHUS Ha OCHOBE JJOTUYECKUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIILICHHUS.

B yuebHOM Kypce «Anrebpa M Havajla MaTeMaTUYECKOTO aHaJIN3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJEIHMPOBAHUS, KOTOPHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOEHHUS MOJENEH peanbHBIX
CUTYyallMii, WCCIEAOBAHMS 3TUX MOJENEld C TOMOLIBI0 ammapara airedpbl u
MaTEMaTUYECKOr0 aHaju3a, WHTEPHpPETALMH MOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHUsl BIUIETEHBI B KAXK/IBIM U3 pa3JeiI0B IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca HIMPOKO HCIONB3YeTCs JJIA pelieHus] MpUKIaAHbIX 3anad. [lpu
pElIeHUH  peaibHbIX  NPAKTUYECKUX  3aJad  oOydyarougecs  pa3BUBAIOT
HAOJIIOAATENIbHOCTh, YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOB30BaTh  AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh  MpoOJieMy.
JlesitenbHOCTh 1O  (DOPMUPOBAHHMIO HABHIKOB PEIICHHS] TPUKIAIHBIX 3a1a4
OpraHu3yeTcs B IpoLecce U3YUEHHs BCeX TEM YUeOHOro Kypca «AnreOpa 1 Havasna
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» otBoAuTcs 272 4vaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEZENIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Yucaa v BBIYMCICHUA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. IlpumeHeHue apoOelt U MPOIEHTOB JUIS
pelLIeHus NMPUKIIAIHBIX 3a7a4 U3 PAa3IUYHbIX OTPACiey 3HAHUN U PeajbHOU KU3HU.

[eWictButenbHble 4uchna. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanuy ¢ JICUCTBUTEIbHBIMH  4YuclaMd.  Momyib
JEUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [IpuOmmk€HHbIE BHIYMCICHHUS, TIPaBUIIa
OKpYTIJIEHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUH.

Crenenp ¢ nensiM mnokaszarenemM. buHoM Hsrotona. HMcenmonbe3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN IS PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHU U €T0 CBOMCTBA.

CreneHp € palMOHAJbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HaTypaJibHbIE
JorapuMsbl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
aAPKKOCHHYC M apKTAaHT'€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TpeoOpa3oBaHUsA. YpaBHEHUE, KOPCHb
ypaBHEHHS. PaBHOCUIIBbHBIE ypaBHEHUSI M ypaBHEHHUs-clencTBus. HepaBeHCTBO,
peLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS MENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMeHHOW. JleleHue MHOrowieHa Ha
MHOIO4J€eH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMU
kod(pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMNX CTEIIEHU U KOPHH.

HppaunonanbHbie ypaBHEHUSI. OcHOBHbIE METO/IbI pelieHus
MPPAlMOHAIBHBIX YPABHEHUMH.

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHEHHUM.
[IpeobpazoBaHuEe BRIPAKECHUH, COJIEPKAITUX JIOTAPUPMBI.
Jlorapudmuueckue YpaBHEHHS. OCHOBHbIE METO/IbI pelIeHus

JorapuMUYECKUX ypaBHEHUH.
OcHOBHbIE TPUTOHOMETPUYECKUE bopMyIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellleHne TPUroHOMETPUYECKUX YPABHEHU M.



Pemenne cucrem JIMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHUI. OrnpenenuTenb MaTpullbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE ONPENCIUTENS I PEIICHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpPUKIAIHBIX 3aJad C I[OMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne TNOCTPOEHHOW MOJEIU €
ITOMOIIBIO MaTPHI] U ONIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyaldd C MOMOIIbIO
YPAaBHEHHN W HEPABEHCTB. lIpuMeHEHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 PazU4YHBIX 00JacTel HAyKW M pealbHOU
KU3HU.

DOyHKUNHU U TPaPuKn

@Oynkuus, crnocoObl 3afanus GyHKIUU. B3aumHO o00paTHbBIE (QYHKIMH.
Komnosummst gynkiuit. 'paduk  QyHkimu. DOnemeHTapHble TpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OOnacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHxuum.
[TpomexxyTku 3HaKomocTosTHCTBA. UETHBIC M Heu€THBIe GyHKIMH. [leprognueckue
bynkuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl B MUHUMYMBI
bynkuuu. Hanbonpiee n HauMeHbliee 3Ha4yeHus: QyHKIIMM HAa POMEXYTKE.

Jluneiinasi, KBajpaTuyHasi W ApOOHO-TMHEWHAs (PYHKIUU. DIeMEeHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IpadUKOB.

CreneHHas (yHKUMS ¢ HATypaJbHBIM U 1IENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHW Kak (yHKIUH OOpaTHOU
CTEINEHU C HATYPaJIbHBIM [TOKA3aTEIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIHH, UX CBOMCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 1715 pelIeHUs] ypABHEHUH.

TpuroHoMerpuueckass OKpYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEANbHBIX MPOLECCaX U SBICHUSIX.
['pacduku peanbHbIX 3aBUCUMOCTEHN.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IIOCJIEJOBaTENbLHOCTEH. MeTon
MaTeMaTU4eCKON VHyKIUH. MOHOTOHHBIE u OrpaHUYECHHbIC
MOCJEeA0BaTENbHOCTU. VICTOpHST BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalM3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ TeoMeTpuuecKas rmporpeccuu. beckoneuHo yObIBaroias
reoMmerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH TeOMETPUUECKON
IIPOTrpeCCUU. JIMHENHBIN U 9KCIIOHEHIIMAIBHBIA pocT. Yucno e. @opmyra ClI0KHbIX
NpoueHTOB. Mcrnonb30BaHWE TPOTPECCHMU [JIs  PELICHHWS peajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadgukoB ¢yHknuid. CBoicTBa (yHKIMA HENMPEPHIBHBIX Ha OTpe3ke. Meton
VUHTEPBAJIOB JUIsI PELICHWS HEpPaBEHCTB. l[IpuMEHEHHE CBOICTB HENPEPBIBHBIX
byHKUIMIA 15 peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHrne, reOMEeTPUIECKUN 1
¢busnyecKuil CMBIC MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky GpyHKIMN.

[IpousBoanHble  3neMeHTapHbIX  QyHkuuid.  IIpousBomHass ~ cyMMbl,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHoxkecTBa M JIOTHUKA

MHoOX€ecTBO, omnepalud HaJ MHOXXECTBAMM M HUX CBOWCTBa. Jluarpammebl
Oinepa—Benna. [IpuMeHEHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara JJis
ONMCAHMS PEATbHBIX MPOLECCOB W SBJICHHUH, NPH PELICHUH 3aJad U3 JAPYTHX
y4eOHBIX NMPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHMS.

11 KJIACC

Yucjia 1 BBIYUCTICHUA

Harypanbubie u nenblie yncna. [I[pumMeHeHrne NpU3HAKOB JIETMMOCTH LEIbIX
quces, HauOonpmuik oOumi nenutens (nanee — HOJl) m HamMeHblmee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinuaa A perieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kowmmnekcuple uucna. AnreOpandeckas W TPUTOHOMETpHYECKas (OpMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKue orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEJI Ha KOOPAWMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi cTeneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMIUIEKCHBIX YHUCEJI JIJIsl PelIeHusT (PU3NUECKUuX U TeOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma ¥ COBOKYNHOCTh YpPaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  IOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruueCKux HEPaBEHCTB.

OCHOBHBIE METOABI PEIIEHUS TIOKA3aTeIbHBIX W  JIOTapU(PMHUYECKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHbBIE METOJBI PEIICHUS CHUCTEM M COBOKYIHOCTEH pallMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUECKUX YPABHCHHM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.



[IpumMeHeHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3a/Jad M3 pa3M4yHbIX 00JacTel HaAyKW M pealbHOU
YKU3HM, NHTEPIPETALMS [OJYyYECHHBIX PE3yJIbTaTOB.

DyHKIUY U TPaPUKHU

I'padpux kommoszumuu QyHkuii. ['eomerpuueckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre PyHKIUHU, UX CBOMCTBA U FPAPUKH.

['padmueckre mMeTOmbl pelIeHHUs YpaBHEHHWM M HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHNUS 3a/1a4 C IapaMETPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIMN Jis HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUIEHUHM 3aJad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Havana MmaTeMaTH4eCcKOro aHaju3a

[IpumeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxaenue  HauOonbIIEro WM HAUMEHBIIEro  3HAYEHUU
HENPEPBHIBHON (YHKIIMH HAa OTPE3KeE.

[IpumeHeHne NpPOU3BOJHON [UIsl HAxXOXKJEHHS HAWIY4ylIero peuieHus B
NPUKIIAIHBIX 33/ladax, ISl ONPENEIICHHS CKOPOCTH U YCKOPEHHS Ipolecca,
3a1aHHOTO (POpMYIIOH WK rpadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKui. [IpaBuna Haxox1eHHus epBOOOPa3HbIX.

WNuterpai. ['eomerpuuecknit CMBICJI VHTErpania. Brruncnenue
oTpeNeNI€HHOro uHTerpaia mo ¢popmysie Heiorona-JleiOuura.

[IpumeHneHnue wHTErpanga A HAXOXKIEHUS IUIOMAAeH IIOCKUX GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsr pemenuit auddepeHmanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX MPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHECHUU.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEGLBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBIILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUaIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OOIIecTBa,  MpEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIaHCKOro oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aHMOJICMICTBOBATh C COLMAIBbHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKTaHCKONW HACHTUYHOCTH, YBOKCHHUSI K
MPOILJIOMY M HACTOSIIIEMY POCCUHCKOW MAaTEMAaTHWKH, EHHOCTHOE OTHOIIECHHUE K
JIOCTUKECHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
UCIIOJIB30BaHUE ATUX JOCTHKEHUM B JPYTrMX HayKaxX, TEXHOJOTrusXx, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUA, 3TUYECKOTO TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
IIPUMEHCHUEM JIOCTH)KCHUW HAyKHW W JIEATEIBHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg AICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aja4, PEIICHUH, pacCyKJAeHUN, BOCIPUUMYHBOCTD
K MAaT€MaTUYECKAM aCIIeKTaM Pa3JInNYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
WHTEpecax 3JI0pOBOTO M 0e30MmacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTJIbIXa, peryisipHas Gu3nuecKkass aKTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATENbHOCTBIO;

6) Tpy10BOI0 BOCIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaM  TPOPECCHOHATIBHOW  ACSATENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymel mpodeccur U pearnu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC ILIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUIO HA MPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH PAKTUYECKUX 3a/1a4 MaTEMATUYECKOW HAIPaBICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATBbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIMATIbHON
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJIOTHYECKUX MPOoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MATEMATHYEeCKUX 3HAHUU IS peuieHus 3ajgady B 00JacTu
OKpY>Karollel Cpelibl, IJIAHUPOBAHUE IIOCTYNIKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEICTBUM JJIsI OKPYKAIOILEN Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH HW  OOINECTBEHHOW  MpPAKTUKH, I[MOHUMaHUE
MaTEMaTUYECKOM HayKH Kak c¢epbl UYeJOBEHYECKON AesTeNbHOCTH, STaroB €€
pPa3BUTHA M 3HAYUMOCTH JUIsl Pa3BUTHS LMBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJbTypoll Kak CpEJCTBOM TMO3HAHMS MHUPA,
FOTOBHOCTh OCYUIIECTBIISATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO0 JESTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3zoBble 1ornueckue AecTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHYECKUX
OOBCKTOB, TIOHATWH, OTHOIICHWA MEXIy TOHATUAMH, (HOpPMyIHpOBATH
OTIpEJICIICHHS TIOHATHH, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(DHUKAINH,
OCHOBaHWsI JIJ1s1 0000IICHNS U CPAaBHECHHUSI, KPUTEPUHU TTPOBOIMUMOTO aHAIHN3a;

BOCIIPUHUMATh,  (OpMyJIMpOBaTh M  NPEOOpPa3OBBIBaTh  CYXKJICHHS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAOIIOJACHUIX W YTBEPXKICHUSX, NPEAaratb KPpUTEPHUH IS
BBISIBJICHUST 3aKOHOMEPHOCTEH ¥ MPOTUBOPCUHIA;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAINIO, TIPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIHI;

BBIOWpATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEIICHHs, BbIOMpaTh HamOoJee MOAXOMANIMA ¢ y4ETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

WCIIOJIb30BATh BOIPOCHI KaK WCCIIENOBATEIHLCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpoOIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOEe, (OPMHUPOBATH TUIOTE3y, APTYMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJITAHUPOBAHHBINA SKCTIEPUMEHT, HCCIICIOBAaHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBJICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMH,

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBEIEHHOTO  HAOJIIOJIEHMS, UCCIIEIOBAaHUS, OLIEHUBaTh  JIOCTOBEPHOCTh
MOJIYUYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHMUI;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE IMPOIECCa, a TaKKe BBIJIBUTATH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBIIATH ACHUIINTH MHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U IS PEIICHUS 3a]1a9H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH WHOOPMAIUIO PA3JIUYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MH(POPMAIIMIO, MPEJCTABIATh €€ B pPa3IMYHbIX (popMmax,
WTIOCTPUPOBATh TpadUyuecKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE YUeOHbIe TelCTBUSA

OoOmenmue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeJasIMH OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBIPaXKAaTh CBOIO TOYKY 3pPECHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MMOTYYEHHBIN pe3ybTaT;

B X0Jie 0OCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMHI,
npoOJjieMbl, pelIaeMoil 3ajady, BBICKA3bIBAaTh UJEH, HAIleJIEHHbIE Ha TIOHMCK
pelIeHusl, COMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSIMU JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3IMYMe M CXOJCTBO TO3UIMNA, B KOPPEKTHOU (opme
bopMyJIHpPOBATH pa3HOTIIACHS], CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBAHUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4E€TOM 3ajad
MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranu3amnus:

COCTaBJISATh ILJIaH, aITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCO0 PEIICHUS ¢
Y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJIEKT:

BIAJCTh HABBIKAMHM  TO3HABATEIBLHON  pedJeKcMH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJCTh
crioco0amMu CaMOMPOBEPKHA, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa pEIIeHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

MPEABUJICTh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3aJ1a4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JAHHBIX,
HAWJICHHBIX OMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa N U YCIOBUSAM, OOBSICHATH IPUIHHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eSITEJIbHOCTD:

MOHUMAaTh M MCIIOJIL30BaTh MPEUMYILECTBA KOMAaHJAHOM M WHJMBHUIYyaJIbHOU
paboThl TNpU pelmIeHHH Y4YeOHBIX 3ajay, NPUHUMATh I€Jb COBMECTHOM
JeATeIIbHOCTH, IUIAHHUPOBATh OPTraHU3aIlUI0 COBMECTHOM pabOoThl, paclpeneiisiTh
BUJIbI paboOT, JOrOBapuUBaThCS, OOCYXKIaTh TIPOIIECC M pe3yJbTar padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIC€ IITYPMBD» M HHBIC), BBIIIOJHATH CBOK 4YacTh pPabOTBHl U
KOOPJAUMHUPOBATh CBOW JCHCTBHUS C JPYTMMH YJ€HAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 10 kiacce oOyyaromuiicss MOJIYYUT CIEIYIOIINE
OpeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHAIN3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOIHO OIEpPUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHCIO0, OECKOHEeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YMCIO, MHOXECTBA
palMOHABHBIX U IEUCTBUTENIbHBIX YHCEN, MOYJIb IEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATh JIpoOM M NPOLEHTHI JUIsl pPEIICHUS NPHUKIaJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOMU KU3HU;

MPUMEHSTH MPUOIKEHHBIE BBRIUMCICHUS, IPABUJIA OKPYTIICHUS, PUKHUIKY U
OLICHKY pe3yJibTaTa BbIUMCICHUMN;



CBOOOJIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEIbIM II0Ka3aTelleM,
UCIOJIB30BaTh MOAXOIAUTYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YMCEN AJIS PeIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEIACTABIICHUS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKA3aTeNIeM;

CBOOOJHO ONEPUPOBATH MOHATUAMM: JIOTapu(M YuCHa, JECATUYHBIE H
HaTypaJibHbIE JIOTapU(PMBbL;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHT€HC, KOTaHIE€HC
YHUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCUHYC M apKTaHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHHs U HEPaBEeHCTBA:

CBOOO/IHO OINEPUPOBATh NMOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh PA3MYHBIE METOJbl PEIICHHS pPAlHMOHAIBHBIX W JAPOOHO-
pPAlMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUI PELICHHUS
HEPaBEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH C LEIbIMH KO3(p(UUUEHTAMH, KOPHM MHOTOWIEHA, HPUMEHSATh
JICJICHHE MHOTOWIEHA Ha MHOT'OYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl PELLICHUS 3a/1a4;

CBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 KM €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHACICHHUS €r0 3HA4YeHUs,
IIPUMEHSTh ONPEACIIMTENIN Uil PEIIECHHUs CUCTEMBbl JIMHEWHBIX YpPAaBHEHW,
MOJIEIIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOILBI CUCTEMbI JUHEHWHBIX YPAaBHEHUN,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MAaTpPULl U OIPEAEIUTEIIEH,
WHTEPIIPETUPOBATH IMOJTYYEHHBIN pE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBHM C KOPHSAMHU [UIs [peoOpa3oBaHUs
BBIPAKCHU;

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAIIBHBIM II0KAa3aTeIIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpazoBaHus
J0rapu(pMUYECKHUX BBIPAKEHUN;

CcBOOOJIHO OMEpUPOBATh MOHATUSAMU: HppPAMOHANbHBIE, TOKAa3aTeNbHbIE U
Jorapu(MUYECKHE YpaBHEHUS, HAXOAUTh UX PEUICHUS C IIOMOIBI0 PAaBHOCHIIBHBIX
[IEPEXO0I0B WIIA OCYLIECTBIIAA IPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

cBOOOJIHO ONEpUpOBaTh MMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHSATh  HeoOXoaumble  (HOPMYJBI  JUJIi  PEIIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTAaBIATH
BBIPQXXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJEIU C UCIIOJIb30BAHUEM afapara ainreopsl.

DyHKIUN U TPaPUKU:

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (DYHKIIUH,
B3aMMHO O0OpaTHble (QYHKUMH, KOMHIO3UIMUs (QyHKUMHA, Tpaduk QyHKOIUH,
BBITIOJTHATH dJIEMEHTapHbBIC TpeoOpa3oBaHus rpadukoB (PyHKIUH;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMHU: OOJACTH OIpPENEICHUS] U MHOXXECTBO
3HaYeHUN QYHKIMH, HYJIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (YHKINUH,
nepuoanydeckre (GyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (DyHKIMHM, HAuWOOJblliee W HaUMEHbIIee 3Ha4YeHWe (QYHKIUH Ha
IPOMEKYTKE;

CcBOOOJIHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHUS C HATYpaJbHBIM U
HelbIM ToKazareneM, rpapuk CTeneHHOW (YHKIMHM C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHH Kak (PYHKIMH OOpaTHON CTENeHu ¢
HaTypaJIbHBIM MOKa3aTeleM;

ONEepUpPOBaTh MOHATUAMHU: JIUHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GyHKLNH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TOCTPOEHUE UX TpaUKOB;

CBOOOIHO OMEpUPOBATh MOHATHAMH: TOKa3aTelbHas M JorapudmMuyeckas
byHKIIMHA, WX CBOWCTBA W TpaduKH, HCTIOIB30BaTh MX TpadUKH I PEIICHUS
YPaBHEHHUI;

CBOOOJTHO OMEPUPOBATh TMOHATUSIMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
oIpe/ieTIeHNe TPUTOHOMETPUUECKUX (QYHKIUI YUCIIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku GyHKIMHA Ui HCCIEAOBAHUSA MPOIECCOB U
3aBHCUMOCTEH TpU pelIeHUH 3a7a4 U3 IPYTuX y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXK/y BETUUMHAMU;

Hauajia MaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJHO OMEpUpPOBATh MOHATHIAMU: apumeTHdecKass U TeOMETpUYecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIAsi T€OMETPUIECKas MPOTrpeccus, TMHEWHBIN U
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM IS PELIECHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MTOCIIEIOBATENBHOCTb, CIIOCOOBI 3a/1aHUS
NOCJIEIOBATENIbHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXJEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJHO ONEpPUPOBATH MOHATHUSIMH: HENpPEpPbIBHbIE (PYHKUHUU, TOUKH
pa3pbiBa rpaduka pyHKINHA, aCUMIOTOTHI rpaduka QyHKINHM;

CBOOOJHO ONEpPUPOBATH MOHATHEM: (YHKLHS, HENpEPbIBHAs Ha OTPE3KE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH IJIS1 peLICHHs 3a/1a4;

CBOOOJIHO OINEpHpPOBaTh MOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
byHKIMHU, KacaTenbHas K rpaduky GyHKIUU;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3UIIUU
IBYX (PYHKIUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM st
peleHus 3aad.

MHokecTBa U JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSMHU: MHOXECTBO, ONEpalMi  Haj
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisi ONMCaHUs PEajbHbIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 JIPYTUX yYeOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH IMOHATUIAMH: OIpPEICICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, 10KA3aTENbCTBO, PABHOCUIIbHbBIE
YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOyyaromuics TOJYYHUT CIEIYIONIUE
NpeIMETHbIE PE3yJbTAaThl IO OTACJIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHATN3a»:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBATH MOHATUSMU: HATypajJbHOE M I€JI0€ YHCIIO,
MHOKECTBA HATypaJbHbIX M LEJbIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ad, IPUMEHSTh
anroputm EBkinna;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka IO MOJYJIIO, 3aluChIBaTh
HATypaJbHbIE YHCIIA B PA3JIMYHBIX IO3UIIUOHHBIX CUCTEMAaX CUUCIICHMUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE 4YHCia B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBINOIHATh apU(PMETHUECKUE ONEepalid ¢ HUMU U
n300pakaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUs U HEPaBEeHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHITUSMH: HPpPALMOHAIIbHBIC, TOKa3aTeIbHbIE U
JorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX MTEPEXOJIOB;

OCYUIECTBJIATH OTOOpP KOpHEW MpHU pEHICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MNPUMEHITh  HEOOXOJIMMbIe  (QOPMYJbI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: CUCTEMA U COBOKYMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIIbHBIE CUCTEMbBI U CUCTEMbI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN 1 HEPABCHCTB;

pemarb pallOHAJIbHbIE, HMppaloOHaIbHEIE, IIOKa3aTelbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalue MOyJId U IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOABI I PEIICHUS] YPaBHEHUH ¥ HEPABEHCTB, a
TaKKe 3ajJlay ¢ mapaMeTpaMu;

MOJICNIMPOBAaTh peajbHbIE CHUTyallMd Ha $S3bIKe ainreOpbl, COCTABISTH
BBIPQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 33/1a4H,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara ajireopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpaduKH KOMIO3UIUMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TE€OMETPUYECKHE o0O0pa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJTHO ~ OINEpPUPOBATh TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPUUECKUX
byHKIH;

NPUMEHITh (YHKIUU JJI1 MOJICIUPOBAHUS U MCCIEAOBAaHUSA pPealbHbIX
IIPOLIECCOB.

Hayvasia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl HCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJUTh HaOOJbIIIee U HAMMEHbIIEE 3HAUCHHS (PYHKIIMU HEPEPHIBHOM Ha
OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO U1 HAXOXICHUS HAWIy4lIEero pELUICHUS B
IPUKJIAOHBIX, B TOM 4YHUCJIE COLUUAIBHO-DKOHOMUYECKUX, 3aJayax, Il
OTIpEJICJICHUs] CKOPOCTM W YCKOPEHHs TIpolecca, 3aJlaHHOro (opmyion wuiu
rpagukom;



CBOOOHO OMEpHUPOBATH TOHATHIMH: TEPBOOOpa3Hasi, OMpPEHCIEHHBIN
WHTETpajl, HAXOJWTHh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIUHA UM BBIYUCIATH
unTerpan no gpopmyne Hetotona-Jleionuna;

HAXOJWTH IJIOMIA/IN TDIOCKUX GUTYP U OOBEMBI TENT C TOMOIIBIO0 HHTETPAJIa;

UMETh TPEJCTaBICHUE O MaTEMaTHYCCKOM MOJCIUPOBAHUU Ha TMpUMEpe
coctaBiieHus T PEepeHITNATBHBIX YPAaBHCHHI,

pemath TPUKJIaAHBIC 3a7a4d, B TOM YHUCJE COIHMAIBHO-IKOHOMUYECKOTO U
¢duznyecKoro xapakrepa, CpeCTBaMU MaTEMAaTUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumeHnoBanue pa3jiesioB u
TeM NMPOrpaMMbl

KoaunuecTBo 4acoB

Bcero

KonTpoJubnbie
padoThI

IIpakTHyeckue
padoTshI

duekTpoHHbIe (LM POBbHIE)
o0pa3oBaTejibHbIE pecypchl

MHOXeCTBO JeHCTBUTEIBHBIX
grcell. MHOTOYJICHEL.
PanyonansHbie ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JMHEWHBIX YPaBHCHUHN
OyHKINU U TpaPUKH.
CrenenHas QyHKIHS C LETBIM
IOKa3aTejIeM

Apudmernueckuil KOpeHb N-
oil ctenenu. MppannoHaibHbIe
ypaBHEHHUS

[TokazarenpHast PyHKIHS.
[TokazaTenbHbIE ypaBHEHUS
Jlorapudmuueckasi pyHKIHSL.
Jlorapudmuyeckue ypaBHEHHS
TpuronomeTpudeckue
BBIPAXKECHUS M YPAaBHEHUS
[TocnenoBarenbHOCTH U
MIPOrpeccuu

HenpepoiBHBIE QYHKITUH.
[IpousBogHas

[ToBTOpEeHue, 0600MICHHE,

24

12

15

10

18

22

10

20

https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/5223/start/326717/

https://resh.edu.ru/subject/lesson/5540/start/327000/

https://resh.edu.ru/subject/lesson/5569/start/159263/

https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/
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CUCTEMAaTHU3alusid 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Kontpoarueie  Tpaxkruueckue oOpa3oBaTeJibHbIE
padoThbI padoThbI
pecypchl
Mcenenonaitiie QYHKIII ¢ NOMONLEIO 22 1 https://resh.edu.ru/subject/51/
IPOM3BOTHOU
[lepBooOpa3Hast 1 UHTETPa 12 1 https://resh.edu.ru/subject/51/
I'paduku TpuroHOMEeTpHUECKUX () YHKITHHA. 14 1
TpuroHomeTpuveckne HepaBEHCTBA
WppanuonansHbie, MOKa3aTeNbHBIE U 24 1
JorapupMUIECcKie HEPaBEHCTBA
KommiekcHbie uncina 10 https://resh.edu.ru/subject/51/
HatypanbHble 1 1ienbie grcia 10
CucteMbl pallMOHATIBHBIX, UPPALIMOHATIBHBIX
MIOKA3aTeIbHBIX U JIOTapu(pMUUECKUX 12 1
ypaBHEHUH
3ana4yy ¢ napaMeTpamu 16 1
[ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 16 )
3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0


https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
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IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTtposbHbie
n/n Bcero H3y4YeHUs o0pa3oBaTte/ibHbIE
padoThbI
pecypchl
MHO0K€eCTBO, OIEepaIlMy HaJl MHOKECTBAMH M UX CBOMCTBA 1 04.09.2023
Juarpammsl Dlinepa-BeHnHa 06.09.2023
IIpuMmeHenne TEOPETUKO-MHOKECTBEHHOTO armapara s
3 P p P 1 07.09.2023
peuieHus 3a1a4
Panmonansublie yncna. OOBIKHOBEHHEIE U JECITHYHBIE
4 1 08.09.2023
JpoOH, IPOIIEHTHI, 0ECKOHEUHBIE EPUOTUIECKUE IPOOH
IIpumenenne apoOeiil U IPOLIEHTOB IS PELICHUS
5 P P P P 1 08.09.2023
NPUKJIAAHBIX 337124
ITpumenenue apoOeii U IIPOLIEHTOB I PELIEHUS
6 P P P p 1 11.09.2023
MPUKIIAIHBIX 3a/1a4
JlelicTBUTEeNIbHBIC YKCIa. PalloHalbHBIE U HppallOHAIBHEIC
7 bP 1 12.09.2023
qpclia
PanmonansHeie unciaa. OOBIKHOBEHHBIE U JE€CITUYHBIE
8 1 14.09.2023
JIpoOH, IPOLIEHTHI, 0ECKOHEUHBIE MEPUOTUICCKHEC APOOH
9 ApudmeTraeckue onepaiuu ¢ AeHCTBUTEILHBIMU YUCIaMU 14.09.2023
10 Moaynb AEMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA 18.09.2023
IIpubnmkEéHHEBIC BEIYMCICHHS, ITPABUJIa OKPYTIICHUS
11 P P PYIICHIT, 1 20.09.2023
MPUKHUIKA U OLIEHKA pe3yJibTaTa BEIYMCICHUN
OCHOBHBIE METOIBI PELIEHUS LETBIX U APOOHO-
12 P P 1 21.09.2023

paloHaIbHBIX YPABHEHUM U HEPABEHCTB



OCHOBHBIE MCTOJbI PCHICHUA LCJIbIX U I[pO6HO-

13 . 21.09.2023
paIMoOHATBHBIX YPAaBHEHHU U HEPABCHCTB
OCHOBHBIE METOJIbI PEIIEHUS LETBIX U APOOHO-

14 petiet P 25.09.2023
paloHaIbHBIX YPAaBHEHHUM U HEPABEHCTB
MHorouneHns! OT OJHOM EpeMEHHOMU. Jlenenre MHOro4IeHa

15 27.09.2023
Ha MHOT'OYJIEH C ocTaTKoM. Teopema besy

16 MHoroueHsl ¢ 1enbiMu ko3¢ dunrenramu. Teopema Buera 28.09.2023

17 Pemenue cucteM TUHEHHBIX YpaBHEHUN 28.09.2023

18 Pewienne cucreM ITMHENHBIX YPaBHEHUN 02.10.2023
Martpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTeib

19 MaTpPHIIBI 2X2, €r0 TEOMETPUICCKUN CMBICIT M CBOMCTBA; 04.10.2023
BBIUHCJICHHUE €r0 3HAYCHUS
Onpeaenurenb MaTPUIIEL 2X2, ero TeOMETPHUYSCKUM CMEICIT U

20 P P P 05.10.2023
CBOMCTBA; BBIYHCIICHUE €TO 3HAYCHUS
[MpumeHenne onpenenuTens sl PEIICHUS] CUCTEMBI

21 P pees P 09.10.2023
JMHEHHBIX YpaBHEHUN
Pemennie npukiaaHbIX 3a/1a4 ¢ TOMOIIbIO CUCTEMBI

22 e Tip ; 11.10.2023
JUHEWHBIX YpaBHEHUN
Pemenvie mpukiIaIHBIX 337124 ¢ TOMOIIHIO CUCTEMBI

23 e b y 12.10.2023
JMHCWHBIX YpaBHCHUN
KonrponsHas pabora: "ParmonansHble ypaBHEHUS U

24 P P , e 16.10.2023
HepaBeHCTBA. CHCTEMbI TUHEHHBIX YPaBHEHHIA
DOyHKIMA, CITOCOOBI 3aJaHU Koud. BzanuMmuo oOpaTHbie

25 Y by P 18.10.2023
¢ynkuuu. Komnosunus ¢pyHkunit
I'paduk pyaxnmn. DnemerTapHsle IpeoOpa3oBaHus

26 pacpiric by : PHEIE TIPEodP 19.10.2023
rpadukoB GyHKUINH
Ob6nacTh onpeneneHus] © MHOKECTBO 3HAYCHUN (DYHKIIUH.

27 P by 19.10.2023

Hymu gynkiun. [TpomexxyTku 3HaK MOCTOSTHCTBA



Yérupie u HeuéTHbIe PyHKuuU. [lepuoanueckue GyHKIUH.

28 23.10.2023
[TpoMeyTKH MOHOTOHHOCTH ()YHKITUU
Makcumymsl 1 MUHEMYMBI GyHKIIMN. HanOoieiiee u

29 y YMBI pyHKL 25.10.2023
HaWMeEHbIIIee 3HaYeHNE (PYHKITMU HA TIPOMEKYTKE

30 JluneiiHas, KBaipaTHIHas U IPOOHO-TMHEWHAS (DyHKINN 26.10.2023
DiIeMeHTapHOE UCCIIENOBAHUE U IIOCTPOEHUE IPaUKOB ITUX

31 rap A P pad 26.10.2023
byHKIMI
DeMEeHTapHOE UCCIEI0BAHUE U TTIOCTPOECHUE IPpahUKOB ITHUX

32 rap s P pad 08.11.2323
byHKIMI

33 Crernensn ¢ 1eNbIM ITOKa3aTeaeM. bunom Heprotona 09.11.2023

34 CreleHs ¢ 1ebIM IToKa3zareiaeM. bunom HerotoHa 09.11.2023
Cremnenna C Harypa e

35 TEreHHas (1)yH'I‘<III/I${v HATYPaJIbHBIM H [IETBIM 13.11.9323
nokasareneM. E€ cBoiicTBa u rpaduk
KourponsHas padora: "Crenennas ¢pyakuusg. E€ cBolicTBa 1

36 TPOABHALD Oy 15.11.2023
rpadpux
ApudMeTnuecKUui KOPEHDb HATYPAIILHONU CTENIEHHU U €TO

37 pHd P P 16.11.2023
CBOIICTBa
A €THYECKHUHU KOpe aTypaJbHOU CTEIe ero

38 pl/i(bM TUYCCKUI KOPEHb HATYPAIBLHOM CTETICHH H €T 16.11.2023
CBOICTBa
IIpeoOpa3oBaHMs YHCIIOBLIX BEIPAKEHUN, COMEPKAIIUX

39 peodp P ACpatit 20.11.2323
CTETICHH U KOPHU
IIpeo6pa3oBaHKs YHUCIIOBLIX BEIPAXKEHHUM, CONEPIKAIIUX

40 peodp P S 22.11.2023
CTETNIEHU U KOPHHU
IIpeo6pa3oBaHKs YHUCIIOBLIX BLEIPAXKEHHM, CONEPIKAIINX

41 peodp P S 23.11.2023
CTETNIEHU U KOPHHU
Uppanunonanpusie ypasaeHusi. OCHOBHBIE METOABI PELLIEHUS

42 ppatt P ARLP 23.11.2323

HUPPALMOHAIIBHBIX YPaBHEHUU



I/IppaHI/IOHaJ'IBHBIG YPaBHCHUA. OCHOBHEBIE MCTOJbI PCHICHHA

43 . 1 27.11.2023
UppaIMOHATBHBIX YPaBHEHHIMA
Hppanuonansasie ypaBHeHUA. OCHOBHBIE METOIBI PELIEHUS

44 ppatt P $ ARLP 1 29.11.2023
UPpAlMOHATIBLHBIX YPaBHEHUHN
PaBHOCHIIbHBIE IEPEXOIBI B PELICHUN UPPALTMOHATIBHBIX

45 b PEXOJIPL B ppatt 1 30.11.2023
ypaBHEHUI
PaBHOCHIIBHBIE HEPEXOALI B PEMICHUN UPPALIHOHAIBLHEIX

46 b PEXOARL B P ppatt 1 30.11.2023
ypaBHEHUI
PaBHOCHIIbHBIE HEPEXOALI B PEMICHUN UPPALIHOHAIBLHBIX

47 y PEXOABI B P ppatt 1 04.12.2023
ypaBHEHUH
PaBHOCHIIbHBIE IEPEXOIBI B PELICHUN UPPALTHOHATIBHBIX

48 > PEXOAR B P ppatt 1 06.12.2023
ypaBHEHUI
CBoiicTBa u rpaduK KOpHA N-0¥ cTEeleHH KaK hYHKIINU

49 au rpagui kop ymian 1 07.12.2023
00paTHOM CTENEeH! C HAaTypaJbHBIM MTOKa3aTeIeM
CBoiicTBa u rpaduK KOpHA N-0¥ CTEIEHH KaK (hyYHKIINU

50 & i rpaduk Kop PyHKu 1 07.12.2023
00paTHO CTETIEHN C HATYPaJIbHBIM ITOKa3aTeIeM
KonTtponsHas pabora: "CsoiicTBa v rpaduk KOpHS N-0M

51 P P p ‘1’ P 1 11.12.2023
cTenieHn. MipparmoHanbHbIe ypaBHEHUS

52 CrteneHb ¢ pallMOHAIBHBIM MTOKA3aTeNeM U €€ CBOMCTBa 1 13.12.2023

53 Crenenb ¢ pallMoOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1 14.12.2023

54 Crenenb ¢ pallMOHAIBHBIM MOKa3aTeNeM U €€ CBOMCTBa 1 14.12.2023

55 [TokazaTenpHas GyHKIH, €€ CBOMCTBA U rpaduK 1 18.12.2023
Ucnons3oBaune rpaduka GyHKIUA I PELICHUS

56 5 paduKa GyHKLmH U1 p 1 20.12.2023
ypaBHEHUI
Ucnonw3oBaune rpaduka GyHKIUHA I PELICHUS

57 5 paduKa GyHKLHH U1 p 1 21.12.2023
ypaBHEHUM

58 [TokazaTenpHbIe ypaBHEeHUsA. OCHOBHBIE METOJIBI PEIICHUS 1 21.12.2023



IIOKa3aTCIbHBIX ypaBHCHI/Iﬁ

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOIbI PELIECHUS

59 . 1 25.12.2023
NIOKa3aTeIbHBIX yPaBHEHUI

50 [Toka3zaTenbHbIE ypaBHeHI/IiI. OCHOBHBIE METO/BI PEIICHUS 1 97 12.2023
NIOKa3aTeIbHBIX ypaBHECHUN

61 Kontposnbnas pabora: "HOK?S&TGJ‘IBH&SI byHKIIHS. 1 28.12 2023
[Toka3zaTenbHbIE ypaBHEHUS

62 Jlorapudwm uncna. CBoicTBa Jorapudma 1 28.12.2023

63 Jlorapudm uncna. CBoiicTBa jJorapudma 1

64 Jlorapudwm yucna. CoiicTBa gorapudpma 1

65 JlecATUUHbIE U HATYpaJIbHbIE JOrapuPMbl 1

66 JlecsTuuHbIC U HATYpaJIbHBIE TOTAPUPMBI 1

67 [IpeobpazoBanHue BeIpasKEHHA, COACPIKALINX JIOTAPU(MBI 1

68 [IpeobpazoBanHue BRIpaKEHUMN, COIEPKAIIMX JOTapUPMBbI 1

69 [IpeoOpa3oBaHne BRIpayKEHHIA, COACPIKALIIX JIOTAPU(DMBEI 1

70 Jlorapudmuueckas GhyHKIHS, €€ CBOWCTBA U TPpaduK 1

71 Jlorapudmuueckas pyHKIus, e€ CBOHCTBA U Tpaduk 1

79 I/ICHOHBSOfaHHe rpaguka GyHKIUHU A7 peIIeHUs 1
ypaBHCHHI

73 HCHOJ‘IBSO?&HHG rpaduka QyHKIMH ISl peIIeHUs 1
ypaBHCHHI

72 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METObBI 1
peleHust TorapuPMHUUECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METObI 1
peleHust JorapupMHUUECKUX ypaBHEHUN

76 Jlorapupmuueckue ypaBHeHuss. OCHOBHBIC METO/IbI 1

pelieHus JorapuMUIECKUX YpaBHEHHIMA



PaBHOCHIIBHEIC Nepexoabl B pCIICHUN J'IOFapI/I(bMI/I‘ICCKI/IX

77 . 1
ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTAPU(HMUIESCKUX 1
ypaBHEHUH

79 KonTponbrast padora: "Jlorapudmuueckas GyHKIus. 1
Jlorapudmuueckue ypaBHeHHS"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI€HC YUCIOBOIO 1
aprymMeHra

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YUCIOBOTO 1
apryMeHTa

82 ApKcuHyC, apKKOCUHYC ¥ apKTaHI'€HC YUCIOBOT0 apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHI€HC YHCIOBOTO apryMeHTa 1

84 Tpuronomerpudeckas OKpy>KHOCTb, OTIpECTICHHUE 1
TPUTOHOMETPUIECKHUX (PYHKIIUH YUCIIOBOTO apryMEHTa

85 Tpuronomerpudeckas OKpy>KHOCTb, OTIpeIeTICHHUE 1
TPUTOHOMETPUYECKUX (PYHKLUH YUCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

87 OCHOBHBIEC TPUTOHOMETPUIECKUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUIN 1

91 [Ipeo6pa3oBaHne TPUrOHOMETPUUECKUX BBIPAXKEHUN 1

92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUIN 1

93 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHMA 1

94 PemeHne TpUroHOMETpUYECKUX YPaBHEHUM 1

95 Pemrenne TpUroHOMETpUYECKUX YpaBHEHUN 1

96 Perienne TpUroHOMETPHUUECKUX YpaBHEHHN 1



97 Pemienne TpuroHOMETPUYECKUX YpaBHCHHMA 1

98 PemieHne TpUrOHOMETPUYECKUX YPAaBHEHHIHA 1

99 Pemienyie TpUroHOMeTpUUECKUX ypaBHEHUN 1

100 Pemnienne TpUrOHOMETPHUYECKUX YPAaBHEHHIHA 1

101 KonrtponsHas padora: "TpuroHoMeTpuyecKie BhIpaKeHUs U 1
TPUTOHOMETPUYECKHE ypaBHEHHS"

102 [TocnenoBarensHOCTH, CIOCOOBI 33/1aHUS 1
IIOCJEA0BATEIBHOCTEN. METOI MaTEMAaTUUECKON MHYKIUU

103 MOHOTOHHBIE Y OTPAaHUYEHHBIE [10CJIEJOBATEILHOCTH. 1
Hcrtopus ananmza 6€CKOHEYHO MaJTbIX

104 Apudmernueckas nporpeccust

105 I'eomerpuueckas mporpeccus

106 BeckoneuHo yOpIBaro1asi reOMETpUYecKas Mporpeccus

107 CyMMa O0eCKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKON 1
porpeccuu

108 JInHeNHbIN 1 SKCIOHEHIMAIBHBINA pocT. Yucio e. opmyia 1
CJIO’KHBIX TIPOIIEHTOB

109 JInHenHbIN U SKCIIOHEHIUAIBHBINA pocT. Yucio e. opmyita 1
CJIO’KHBIX TPOLIEHTOB

110 Hcnonb30Banne mporpeccuu IS pelieH s peanbHbIX 3a/1a4 1
MPUKIIATHOTO XapaKTepa

111 KonTponbnast padora: "[locnenoBaTensHOCTH U 1
nporpeccun”

112 HenpepriBHbIE GYHKIINU U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMIOTOTHI TpauKoB QyHKIUN 1

114 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HAa OTPE3KE 1

115 CRoiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE 1



116

MCTOI[ HHTCPBAJIOB IS PCHICHHA HCPABCHCTB

117 Meroa MHTEPBAJIOB JUIsl PEIIEHUS] HEPABEHCTB

118 Metoa HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB

119 [IpumeHeHne CBONCTB HENPEPHIBHBIX QYHKIUH TS 1
pelieHus 3a1a4y

120 [IpumeHeHue CBOWCTB HENPEPBIBHBIX (DYHKIMN 15 1
peleHus 3a1a4

121 [lepBas u BTOpast Npou3BOIHbIE PYHKLIUU 1

122 OmnpeeneHne, TeOMETPUICCKUN CMBICIT POU3BOTHOM 1

123 Omnpenenenue, GU3NYECKUN CMBICIT POU3BOIHOM 1

124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKUINUN 1

125 VYpaBHeHHE KacaTeNbHOU K TpauKy (HyHKINN 1

126 [Tpou3BoHBIC AIIEMEHTAPHBIX (QYHKIAN 1

127 [Ipou3BoiHBIE AIIEMEHTAPHBIX (PYHKIUI 1

128 [IpousBoHast CyMMBbI, MPOU3BEACHHUSI, YACTHOTO U 1
KOMIO3UINH (PYHKIIHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO H 1
KOMIO3UINH (PYHKIIMIHA

130 [IpousBoHast CyMMBbI, MPOU3BEACHHUSI, YACTHOTO U 1
KOMITO3UIIUH (PYHKIIHIA

131 Kontponbnas padoTta: "[IponsBonnas” 1

132 [ToBTOpeHnue, 06001IeHNE, CCTEeMAaTH3allUs 3HAHU: 1
"VpaBuenus"

133 [ToBTOpeHnue, 06001IeHNE, CCTEeMAaTH3alUs 3HAHU: 1
"OyHKIUN"

134 Hroroas xoHTpoapHas paboTa 1

135 Hrorosast koHTpONbHAs paboTa 1



136 [ToBTOpEeHME, 0000IICHUE, CHCTEMAaTH3allUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



11 KITACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne HMara uudposbie

Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE

padoThl padoThbI pecypes:

[IpuMeHeHne Npon3BOIHOMN K
MCCIIeI0BaHMIO (DYHKIIMI HA 1
MOHOTOHHOCTb M 9KCTPEMYMBI

IIprMmeneHre npou3BOIHOMN K
UCCIIeIOBaHMIO (DYHKINI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprmeHneHnre npou3BOIHOMN K
UCCIIeI0OBaHMIO (PYHKIMI Ha 1
MOHOTOHHOCTbB U 9KCTPEMYMBI

IIpuMeHeHne MpOU3BOIHOM K
HCCIIeI0BaHMIO () YHKIIMHN HA 1
MOHOTOHHOCTH M SKCTPEMYMBI

[IprmeHeHnre npou3BOIHOMN K

MCCJIeI0BaHMIO (DYHKIIMI HA 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npou3BOIHOMN K

WCCJICIOBAHMIO (DYHKITHH Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxxnenne HanOobIIero 1

HAaMMEHBILIETO 3HAYEHUSI HEPEPbIBHOM 1
(GyHKIIMM Ha OTpEe3Ke

Haxoxnenue HauOOJIBIIETO U 1




10

11

HaVMEHBIIETO 3HAYCHUS HENPEPHIBHOM
(GyHKIUHU Ha OTpE3Ke

Haxoxnenne HanOOIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKLUU Ha OTpE3Ke

Haxoxxaenre HanOoIIbIIIero u
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GYHKIIMHA Ha OTPE3KE

HaxoxxaeHnrne HanOoJIbIIero u
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIIUM Ha OTpe3Ke

12

13

14

15

16

Haxoxneaue HauboIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpE3Ke

IIprMeneHre pou3BOIHOMN ISt
HaxO0JACHUS HAWTYUYIIEro PEIICHUS B
MPUKJIAIHBIX 33a/1a49axX

[IprmeHeHnre nponu3BOIHOMN AJIst
HaXO0XICHUA HaI/IJ'IyIIIlIGFO pCIHeHI/IH B
MPUKJIAIHBIX 33a/1a4ax

[IprMeHeHne npou3BOHOM s
OTpeJIeTICHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro GopmMyson nin
rpagukom

[IpumeneHnne npoU3BOIHON IS
OTpEeJIeTICHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro GopMysIoN Win
rpagukomM



17

Kommozumus ¢yHKImiz

18 Kommozumwst yHKImiz

19 Komnosunus GpyHkimii

20 ['eomeTpuyeckue 00pas3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJIIOCKOCTH

91 I'eomerpuueckue oO6pa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

99 Konrponbnas pabora: "VccnenoBanue
(GyHKUINH ¢ TOMOIIBIO TPOU3BOIHON"

93 [IepBo0OOpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPa3HBIX

24 [TepBooOpa3Hbie F1eMEHTAPHBIX (YHKIIAMN.
[IpaBuna HaXx0XKIECHHS TEPBOOOPA3HBIX

o5 ITepBooOpasHble y1eMEHTApHBIX (QYHKIIHH.
[IpaBuna Hax0XJIEHHS TEPBOOOPA3HBIX

26 Huterpai. I'eoMeTpudecKknii CMBICI
UHTErpana

97 Brruucnenue onpenenéHHoro MHTerpaa
no ¢popmyine Hetorona-Jleitbuuna

98 Brruncnenue onpenenéHHOro MHTErpana
no popmyne Herotona-JleiiOHua

29 [IpuMmeHeHre uHTerpasia A HaX0XKICHUs
TJIOMIAEH TUTIOCKUX (pUryp

30 [IpumeHeHue nHTerpana Juist HaXOXKACHUS
00BEMOB r€OMETPUYECKHX TET

31 [Tpumeps! pemennii quddepeHnnanbHbIX

yYpaBHEHUU



[Tpumeps! pemienuit AudepeHnnanbHbIX

32 .
ypaBHEHHUI
MaremaTtnueckoe MOJAEIUPOBAHNE

33 pPeaNThHBIX TTPOIIECCOB C TTOMOIIBIO
nuddepeHInanbHbIX ypaBHEHUH

34 KonTponbHas pabota: "[lepBooOpasnast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINU, UX
CBOICTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, HX
CBOMCTBa U TpaduKu

37 TpuroHomeTrpuieckne GyHKINU, HX
CBOICcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINH, HX
CBOMCTBa 1 rpaduKu
OT60p KOpHEI TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKIX

42 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT6Op KOpHEH TPUTOHOMETPUIECKUX

YPaBHEHUH C TIOMOLIBIO



TPUTOHOMETPHUUYECKOI OKPY>KHOCTH

Pemienne TpuroHoMeTprU4ECKUX

44
HEPaBEHCTB

45 Penienne TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Pemienue TpuroHoMeTpuYECKUX
HEPaBEHCTB

47 Pemenne TpuroHOMeTpHYECKUX
HEPaBEHCTB
Konrtponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKINH.
TpuronomeTrpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
NIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
II0Ka3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS
MIOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
norapu(pMUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
JorapupMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

J'IOl"apI/I(bMI/I"ICCKI/IX HCPAaBCHCTB



OCHOBHBIE MCTO/JbI pCIICHUA

> UppalMOHATIHHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PETLICHHSI
UppalMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEILICHHS
UppalMOHATIHHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATIBHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHUs
UppaLMOHATIBHBIX YPAaBHEHUN
62 I'paduueckue MeToBI peLICHUs
UpPPaIMOHATHHBIX YPAaBHECHHN
63 ['paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX ypaBHEHUN
64 I'paduueckue MeTo bl peLIeHUs
II0Ka3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeToBI peLICHUs
Jgorapu(pMUUECKUX YpaBHEHHM
66 I'paduueckue MeTo bl peLIeHUs
J0rapupMHUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl pelIeHNs
norapu(pMUIECKIX HEPABEHCTB
I'padmueckue MeToABI pemieHUS
68 MIOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'paduueckue MeTo bl peLIeHus
69 MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH



70

71

72

73

74

75

76

77

78

['padmyeckue MeTOABI peIICHUS
MIOKA3aTeIbHBIX U JIOTapu(PMUUECKUX
HEPABEHCTB

['padmyeckue MeTOABI peLICHUS
MOKA3aTENbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

KonTponbhas pabora: "UppannoHnanbHele,
HOKa3aTeJIbHbIC U JIoTapu(MuiecKue
HepaBeHcTBa"

KowmrnekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUUYECKask (HOPMBI 3aITUCH
KOMIUIEKCHOT'O YKclia

KowmrnekcHbie uncna. Anrebpanueckas u
TPUTOHOMETpHUYECKast (HOPMBI 3aITUCH
KOMIUIEKCHOI'O YHclia

ApudmeTnueckre oneparuu ¢
KOMILJIEKCHBIMU YUCIaMHU
ApudmeTrueckue orneparuu ¢
KOMILJIEKCHBIMH YUCIIAMU

N300pakeHne KOMIUIEKCHBIX YHCE Ha
KOOPAMHATHOW INIOCKOCTH

N300paxeHre KOMITJIEKCHBIX YHCel Ha
KOOPJIMHATHOM MJIOCKOCTH

79

80

®opmyia Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOT'O YKciia
®opmyiia Myaspa. KopHu n-oii crenenu
U3 KOMIUIEKCHOIO YHClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII 141



82

83

peUICHUA (1)I/ISI/I‘ICCKI/IX U TCOMCTPHUICCKUX

3aga4d

Kontponbnas padota: "KomruiekcHbie
yucna"

Harypasbnsle u niensie yucna

84

85

86

87

88

89

90

91

92

HarypanbHble u 1ienpie yrciia
[IpuMeHeHne Npu3HaKOB ACIUMOCTH
IIEITBIX YHCEIT

[IpuMeHeHne Npu3HaKOB AEIUMOCTH
LEJBIX YHUCEeI

[IpumeHeHre MPU3HAKOB ACITUMOCTH
nensix yncen: HOJ[ u HOK

[IpuMeHeHne NpuU3HAKOB ACIUMOCTH
nensix yrcen: HOJl u HOK
[IpuMeHeHne Npu3HAKOB AEIUMOCTH
LEJIbIX YMCEJ: OCTATKU 110 MOJYJIIO
[TprMeHeHre TpU3HAKOB IETUMOCTH
LEJIbIX YHCEI: OCTATKU M0 MOJYJIIO
[IpuMeHeHne Npu3HaKOB AEIUMOCTH
HEeJBIX YHCeIl: anropuT™ EBkinaa s
pelIeHus 3aa4 B LEJIbIX YUCIax

KonTtponbHas padora: "Teopust nenbix
yucen"

93

94

Cucrema ¥ COBOKYITHOCTb ypaBHEHUM.
PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-
CIIEJICTBUS

CucreMa ¥ COBOKYITHOCTh YPABHEHUU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-



CJIICACTBHA

95 OCHOBHBIE METO/IBI PEIIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX YPAaBHEHUIN

OCHOBHBIE MCTOABI pCIICHUSA CUCTCM U
96 COBOKYITHOCTEH HPPaLMOHATBHBIX
ypaBHEHUH

OCHOBHBIC METO/IbI PEIICHHSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OcCHOBHBIE METOBI PEIICHUS CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
yYpaBHEHUU

OCHOBHBIEC METO/IbI PEILICHHSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3aJa4 U 3a7a4 U3

101 pa3IMyYHbIX 00JacTel HAyKu U pealbHOMN
YKU3HU, UHTEPIPETALUS TIOTyYEHHBIX
pe3yabTaToB

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKUX 3aJ1a4 1 3a/1a4 U3

102 pa3IMyYHbIX 00JacTel HAyKU U pealbHOMN
AKHU3HU, UHTEPIPETALHNS OTYIEHHBIX
pe3yabTaToB



HpI/IMeHeHI/Ie HCPABCHCTB K PCHICHHIO
MAaTEMAaTHYCCKUX 3a1a4 U 3a1a4 U3

103 pas3IMYHbIX 00JIaCTEe HAYKH U peabHOM
KHU3HHU, UHTEPIPETALNS TOTYISHHBIX
pe3yabTaToB
KoHTtponbHas padora: "Cuctemsl

104 palMOHATIBHBIX, UPPALMOHATIBHBIX
MIOKA3aTEeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHHUN"

105 PanmonansHbIC YpaBHEHHS C TapaMeTpaMu

106 PanmonansHble HEpaBeHCTBA C
napameTpamu

107 PannonanbHble cucTeMbl ¢ mapaMeTpamMu

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanuoHaibHbIEe CUCTEMBI C
napameTpamu

110 [loka3zaTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenpbHBIC CUCTEMBI C TTapaMETPAMHU

112 Jlorapugmuueckue ypaBHEHUS,
HEpPaBEHCTBA C MMapaMeTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢
napameTpamu

114 TpuronomeTrpudeckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuuecKre HEPaBeHCTBA C

napaMeTrpamu



116

117

118

119

120

121

122

123

124

125

126

TpuroHomeTpudecknue CUCTEMBI C
napameTpamu

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJICJIEN peaIbHbIX
CUTYaLlMi C IOMOILBIO YPAaBHEHUH C
napaMeTpamu

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJICJIEN peaIbHbIX
CUTyalMi C IOMOUIbIO CUCTEM YPABHEHUN
C TmapaMeTpamMu

IToctpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJIENIeN peaTbHbIX
CUTYallHi C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

KonTponbnas padota: "3anauu ¢
napamerpamu”

[ToBTOpeHnue, 060061IeHNE,
cucTeMmarusanus 3HaHui: "YpaBHeHus"
[ToBTOpenme, 0600MIECHNE,
cucTtemaTusanus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTH3alus 3HaHU: "Y paBHEHUSI.
Cucrembl ypaBHEHUI"

[ToBTOpenue, 06001ICHNE,
cuctemarusanus 3HaHuil: "HepaBencraa"
[ToBTOpEeHME, 0000IICHHE,
cucremarusanus 3Hanui: "Hepasencraa"

[ToBTOpEeHME, 0600IICHNE,



cuctemaTtusanus 3Hanuil: "HepaBencTna"

[ToBTOpenme, 0600MIEHNE,

127 cucteMartuzanus 3Hanuit: "[IponsBoanas u 1
€€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

128 cuctemarusauus 3Hanui: "IIponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE,

129 cuctemarusauus 3Hanuii: "IIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IICHNE,

130 cuctemarusauus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpEeHmE, 0600IIECHNE, 1
cucTteMaru3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMartu3aius 3Hanuii: "OyHxkuun"

133 [ToBTOpenue, 060061IeHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 HroroBasi KoHTpoJIbHAs paboTa

135 Wrorosas KOHTpOIBbHAS paboTa 1

136 [ToBTOpeHme, 0600MIEHNE, 1
cHCTeMaTu3alys 3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME






YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

* Marematuka: anredpa U Hauajga MaTeMaTHYECKOr0 aHaIu3a, FEOMETPHSI.
Anrebpa v Havasia MaTemMaTuueckoro ananusa, 10-11 kimaccesl/ Anumos IILA.,
Komsrun F0.M., TkaueBa M.B. u apyrue, AkiimonepHoe o0I1eCcTBO
«3parenscTBO «lIpocBemeHue

» MaremaTuka: anrebpa v Hadajia MaTeMaTHYSCKOT0 aHaIn3a, TEOMETPHSI.

I'eometpus, 10-11 xmaccwl/ Atanacsa JI.C., byty3os B.®., Kagomuies C.b. u

npyrue, AkunonepHoe ooectso «M3narensctBo «IIpocsenienue

METOANYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

Maremaruka: ajiredpa 1 Hayajia MaTEMaTUYE€CKOTO aHaJln3a, TEOMETPHUSL.
['eometpus, 10-11 knaccel/ Atanacss JI.C., Byty3os B.®., Kagomues C.b. u
npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsemienue

* Maremartuka. AnreOpa 1 Hayalla MaTeMaTU4ecKoro ananusa, 11 kimacce/ Mepainsk
A.T"., Homuposckuii [I.A., ITononckuii B.b., Sxup M.C.; noa penakuuei
[Togonbckoro B.E., O011ecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkuinonepHoe 00111eCTBO
«M3narensctBo «IIpocBemenue»

* Marematuka. ['eomerpust / Mep3nsik A.l'., Homuposckuii [1.A., ITosikoB B.M.;

nox penakiueit [Tomonsckoro B.E, O61miecTBo ¢ orpaHMYeHHOM



orBeTcTBeHHOCTHIO M3narensckuii uentp «BEHTAHA-T'PA®y; AkuronepHoe
obmectBo «M3naTenscTBO «IIpocBerieHne»

» Marematuka. ['eomerpus, 11 knacc/ Mepamnsik A.T'., Homuposckuii JI.A.,
[Tononckuii B.b., SAxup M.C.; non penakiueit [Togonsckoro B.E., Ob6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO M3naTenbckuii ieHTp « BEHTAHA-I'PA®y;

AxrmmmonepHoe oomiectBo «M3narenberBo «lIpocBemnienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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






