MoanncaHo undposoimn
nognucoto: KoueabikoBa

KouefgbikoBa

AH Ha AHHa BnagmmunpoBHa HpHJIO)KeHI/Ie No 4
BﬂaﬂVIMMpOBHa Jarta: 2023.0?.1?
13:40:55 +03'00 k OOIT COO MAOY CII Ne10 r.ITarnoBo
PABOYAS ITPOIT'PAMMA

(ID 1229981)

yueOHOro npeaMera «AJiredpa u Ha4aJIa MaTeMaTHYECKOr0 AHAJIU3A.
Yriay0JieHHbIH YPOBEHb)

10 — 11 xnacc



HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKkoro aHaiausa», «MHoxkecTBa U Joruka». Bce OCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yu4eOHBIH KypC SIBISETCS WHTETPATUBHBIM, TIIOCKOJIBKY OObeauHseT B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM arapaTtoM, Y HUX MOCienIoBaTeNbHO hopMupyeTcs u
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanus oco0oe BHHMaHHWE yAelseTcs (QOPMHUPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIMMCSI MHOXKECTBAa HATYpPaNbHBIX, IIEIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONEpUpPOBAaHUE OCTATKAMH Ha MHOXECTBE IICJBIX YHCEN, OCOObIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX NPUMEHEHUS Ul PELICHUs Pa3IMyHBbIX 3a/1a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealM3yeTcs Ha MPOTSIKEHUU BCEro
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, IOKa3aTeIbHBIX, JOrapuMUUecKux H
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAOOJBIINX U HAMMEHBIIUX 3HAYEHUN ()YHKLHUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu W Jorapudmbl. brarogaps usyudeHuro aiaredOpamdeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AnreOpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMH Y4eOHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEIOBaTh IOJyYEHHbIE (PYHKIHUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYITHBIX OOYYarOIIMMCSs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKMX MOJEIEN pealbHbIX CUTyaluH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUW paCO3HABaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTHKA) BKJIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKu ¢ €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTeMaTUKH KaK HayKu CleayeT IMpu3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHMS MOJENIEH peatbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCA I pelieHus MpUKIaAHbIX 3anad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
HesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHHS] TMPHUKIATHBIX 3a/1a4
OpraHu3yeTcs B MPOIIeCcce N3YUEHUs BCEX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 dacoB (4 yaca B Heneno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3yIbTaTa BEIYMCICHUIA.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOT'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4JIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelLIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKUE bopMyIIBIL. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHUE €r0 3HAYEHMs, IPUMEHEHUE OIpPEACIIUTENS I PeleHus
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJENIEH pPEaJbHOU CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yukmuit. I'papuk  dyHkiuu. DneMeHTapHble MNpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Hanbomnpiee 1 HauMeHbllee 3HaUCHHsI PYHKIIUU HA TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpadUK KOpHS N-OM CTENEeHM Kak (PYyHKIUM OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(YHKIIMN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYECHHBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIOHEHIHAIBHBIA pOCT. Yncno €. @opmyiia CI0KHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadukoB QyHkiui. CBoiicTBa (YyHKUMN HENpephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  BNEMEHTApHBIX  (PYHKLHUH. IIpousBogHass  CyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuii oOuui nenurens (nanee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pa’keHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue pyHKIMH, UX CBOMCTBA U IpadUKu.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELICHUH 3aJad M3 JAPYTUX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKJIAEHUS HAWJIy4llero pELICHUsS B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTprueckuii CMBICJI MHTETrpaia. Breruuciienue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJICTUPOBAHME PEAIbHBIX TIPOIECCOB C TOMOIIBI0  au(depeHITnaIbHBIX
YPAaBHEHHUM.

IIVTIAHUPYEMBIE PE3YJIBTATHI
JIMHHOCTHBLIE PE3VJIbTATBI

1) rpaskIaHCKOro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocst KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHAa  POCCHUHCKOro  0OmecTBa,  MTPEACTAaBIEHUE O
MaTEeMaTUYECKUX OCHOBAxX (DYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
MpoLeAyp TPakJaHCKOTO oOiiecTBa (BBIOOPHI, OMNPOCHI MU JIPYyroe), yMeHHUe
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIMSIMU U Ha3HAYCHUEM,;



2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HACHTUYHOCTH, YBAXKCHUS K
MPONUIOMY M HACTOAIIEMY POCCUKWCKOW MAaTEMaTUKH, IEHHOCTHOE OTHOUICHHE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKaX, TEXHOJOrusaX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, THUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKEHUN HAayKh U JIeSITEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWUYMBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAsd AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1a4, PEIICHUH, PaCCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIEKTaM pa3JIUYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHHUS TMPUMEHSATH MaTEeMaTUYeCKHWe 3HAHUS B
MHTEpECax 3I0POBOro 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3I0POBBIO (370pOBOE MHUTaHME, COATAHCUPOBAHHBIA PEXHUM 3aHATHUH U
OTIbIXa, peryisipHasi ¢pu3nueckas akTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
IPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHOM €SI TENBHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIdy, OCO3HaHWE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHANBHON  JCSITENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKON U €€ NUPHIOKCHHSIMHU, YMEHUE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun W peann3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYECKOMY  OOpa30oBaHHIO U
caM000pa30BaHUI0 HAa NPOTSHKEHWHW BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HAITPaBJIEHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh  JKOJOTUYECKOW KyJIbTYphl, TOHHMAHUE BIUSHUSA
COLMAIIBHO-3KOHOMHMYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOM
Cpelbl, 0OCO3HAHME TJIO0ATBHOTO XapaKTepa dKOJOTUIECKUX MPOOIEM, OPUCHTAIIHS
HAa TIPUMCHEHHE MATeMAaTWYECKUX 3HAHWWA JUIsi penieHus 3agad B 00JacTu
OKpY’)Karolen cpenbl, MIaHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOXKHBIX
MOCJIEICTBUM JIJIs1 OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUE



MaTeMaTUYeCcKOll HayKh Kak cQepbl YeIOBEUECKOW JeATEIbHOCTH, 3TAloOB €&
pa3BUTHS M 3HAYUMOCTH Ui pa3BUTHS UUBWIM3ALMU, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH M MaTEeMaTUYeCKOM KyJIbTYpOll KaK CpeICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO W HCCIEIOBATENIbCKYIO JEATEIbHOCTD
WHIMBHIYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VJIbTATHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBble JJornueckue NecTBUA:

BBISBJISTh M XapaKTePU30BaTh CYIISCTBCHHBIE MPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TOHATHA, OTHOIICHUH MEXIy TMOHATUAMH, (OPMYIHUPOBATH
OTIpEeJICIICHHS TIOHSATHH, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUS JIJIs1 0000IICHHS M CPaBHEHHMSI, KPUTEPUH TIPOBOAUMOTO aHaIN3a;

BOCIPUHHMMATh,  (OPMYJIUPOBaTh W  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJANTEIbHBIC H OTPHUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPCUHS
B (pakTax, JaHHBIX, HAOJIOJICHUAX W YTBEPXKJACHHIX, MpEIaraTh KPUTCPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JleNaTh BBIBOJBI C MHCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIbHO JIOKA3aTeNIbCTBA MATEMATHYECKUX YTBEPKICHUM
(MpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, IPUBOJUTH MIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBOIBI;

BBIOMpATh CIOCOO pemieHus ydeOHOH 3amayu  (CpaBHHMBATh HECKOJIBKO
BApMAHTOB  pelIeHUs, BbIOMpaTh HaumboJee TMOAXONAIUHA C  y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciaenoBarejabCcKue JeHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT ITO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIHME  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH TUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOJUTH CAMOCTOSITEIILHO CIUTAHMPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa, SIBIEHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHHS] W BBIBOJBI MO PE3yIbTaTaMm
MPOBENEHHOTO  HAONIONIEHWs, WCCIENOBAaHUS, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATH
MIPETOIO0KEHHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHSIX.



Pabora ¢ ungopmanmeii:

BBISIBJIATh A€(PUUUTH MH(DOpPMALUU, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOIIPOC U JJIsS pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEICTABIATh €€ B pPa3IMYHBIX (Popmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajauyw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKITaeMOW TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha IIOMCK
peIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuajora, oOHapy)XHBaTh pa3IM4Me W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHMUSI;

NPEACTABIATh PE3yJIbTaThl PEIICHUS 3a/1auu, SKCIIEPUMEHTA, UCCIEAOBaHUSA,
IIPOCKTa, CaMOCTOSITEIIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
IIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH.

PeryjasiTuBHbIE YHHUBepPCcAJIbHbIE Y4eOHbIE JeHCTBUSA

Camoopranusanus:

COCTaBJIATH ILJIAH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUS C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HAHUSA
COBEpPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4H;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh NPU PEIICHUU 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEIOCTHXKEHUS PE3yJbTaTOB JI€ATEIbHOCTH, HAXOAUTh OLIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1eATEJIbHOCTh:

NOHMMATh M HCIOIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHUIYyaIbHOU
paboThl MpW pelIeHHH YYeOHbIX 3aJad, NOPUHUMATh IeJib COBMECTHOM
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPAaOOThI, paclpelnemsiTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX JaTh TNPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (PopMax paboTsl (00CYXJeHUs, 0OMEH MHEHHIA,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTMMHU 4YJI€HaMU KOMAaHJbI, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

ITPEAMETHBIE PE3VYIJIBTATBI

K konmy oOydyenus B 10 kjacce oOydYarOIIUUCSA TOJYYUT CICAYIOIIHE
NPEeIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM padoudeil mporpamMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYEeCKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoguveckass ApoOb, TMPOIEHTHl, UPPAUMOHAIBHOE YHCIO, MHOMXECTBA
pallOHATBHBIX U IEMCTBUTEIbHBIX YHCEN, MOJYJIb IEHCTBUTEIBHOIO YNCIA;

OPUMEHSATh JIpOOM M TPONEHTHI JJIA PEIICHUS NPUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )XKU3HU;

NPUMEHSTH NMPUOIMKEHHBIC BHIYUCICHUS, TIPABUIIA OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BHIYMCIICHUI;

CBOOOJTHO OMEPHUPOBATH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
MCITIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH IEUCTBUTEIBHBIX YHCET JUTSl PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(DMETHUECKHI KOPEHb HATypaJIbHOU
CTEIICHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKA3aTeJIeM;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: JIOTapu(M UWcCIa, AECITHYHBIC W
HATypajbHBIC TOTAPUDMBI;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSIMU: APKCUHYC, apPKKOCUHYC U apKTAHI€HC YHCIOBOTO
apryMeHTa.



YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO OINEpPUPOBATH MOHATHSIMU: TOXJIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJILHBIC HEPABEHCTBA,

MPUMEHSITh pPa3IUYHbIE METOAbl PEIICHUS palMOHAIBHBIX U JIPOOHO-
pallMOHAJBHBIX YPaBHEHHUM, MPUMEHSITh METOJ HWHTEPBAJIIOB IS pEIICHUs
HEPaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUSMM: MHOTOUYJIEH OT OJHOW MEepPEMEHHO,
MHOTOYJIEH C IeIbiIMU KO3(PUIMEeHTaMU, KOPHH MHOTOYJIEHa, IPUMEHSTh
JieJIeHre MHOTOYJIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMmy besy u Teopemy Buera
JUISL pelIeHus 3a/1ay;

CBOOOJIHO ONEPUPOBATh TOHATUSMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuIla, OMNPEAEIUTeNIb MATpUlbl 2 X 2 W ero TEOMETPUYECKUU CMBICT,
UCIIOJIb30BaTh CBOWCTBA OMpeAenuTeds 2 X 2 g BBIYMCICHUS €ro 3HadyeHwus,
NPUMEHATh ONPENCTUTEIN JUIsl PEIICHUS CHCTEMbl JIMHEHHBIX YpaBHEHHH,
MOJICIMPOBATh PEAJIbHbIE CUTYAIlMU C MIOMOIIBI0 CUCTEMBbI JIMHEHHBIX YPaBHECHHM,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJEIHM C TOMOIIBIO MATPHUI[ M OIpejaeNuTeNe,
UHTEPIPETUPOBATH MOTYyUYCHHBINA PE3yJbTarT;,

UCIIOJIb30BaTh CBOWCTBA JEHCTBUUA C KOpHSAMU Uil IpeoOpa3oBaHUs
BBIPAKECHUM;

BBITIOJHSATH MPE0OpPa30BaHUsI YUCIOBBIX BBIPAKEHUM, COAEPKAIIUX CTETICHHU C
palMOHATIbHBIM [TOKA3aTEIEM;

UCII0JIb30BATh CBOMCTBa norapupMoB JUISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMU: HPPAIMOHAIIBHBIC, MMOKAa3aTEIbHBIE U
norapuMUYECKUE YPaBHEHUS, HAXOJIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIBHBIX
NEPEXOJ0B MU OCYIIECTBIISIS IPOBEPKY KOPHE;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUYECKUe GOpMyIIbI IJisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO  OMEPUPOBATH TMOHSATHEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHSATh  HeoOXonumble  (GOPMYJBI I PEIIEHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJENHUPOBATh pEAJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIpa)KEHUSI, YpPaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJayd, MCCIEI0BaTh
MMOCTPOCHHBIE MOJIENIU C UCMOJIb30BaHUEM anmnapara anreOphl.

DyHKIUM U TPaPUKH:

CBOOOJTHO OTEPUPOBATH MOHATHAMH: (DYHKITHS, CIIOCOOBI 3aMaHus (pyHKIIHH,
B3aMMHO oOOpaTHble (YHKIMH, KoMmmo3uius GyHKIUHA, rpaduk QyHKINH,
BBITIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHusl Ipa@uKoB (YHKIIHI;



CBOOOJHO OINEPUPOBATH MOHATUSAMH: OOJACTh ONPEIEICHUS U MHOYXKECTBO
3HauYEHUN (QYHKLUMH, HYJIH QYHKIUHU, TPOMEKYTKU 3HAKOIOCTOSHCTBA;

CBOOOJHO OINEpUPOBATh MNOHATUSAMU: YETHBIE W HEUYETHbIE (YHKIMH,
nepuoanyeckue (PyHKIMHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKI[MH, MAKCUMYMBbI U
MUHUMYMbI (yHKIMH, HauOoJbllee W HauMEHbllee 3HaueHue (QYHKUUU Ha
MIPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKLUHS C HATypaJbHbIM U
LelabIM ToKa3areiaeM, Ipa@uK CTENEHHOM (QYHKIMU C HATypaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHS N-od cTeneHu Kak (YyHKUMU OOpaTHOM CTENEHU C
HaTypaJlbHbIM MOKA3aTEJIEM;

ONEepUPOBATh TOHATHSAMU: JMHEHHAs, KBaJpaThyHas U JpPOOHO-IMHEHHAs
(YHKIUH, BBIMOJIHAT 3JIEMEHTAPHOE MCCIIEI0BAaHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: TOKa3aTelibHas W Jorapugmuyeckas
(GyHKIIMU, WX CBOMCTBAa U rpaduKH, HCHOIB30BATh HUX TpauKu ISl pelieHUs
YPaBHEHUM;

CBOOOJTHO OMEpUPOBATh TMOHATUSIMH: TPUTOHOMETPHUYECKAs OKPYNKHOCTD,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (DYHKIIMI YUCTIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaukd QYyHKUMHA I HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEW TPH PEIIeHUH 3a]a4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOM
’KU3HU, BBIpAKaTh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEITMUMHAMU;

Hauayia MaTeMaTH4eCcKOro aHajan3a:

CBOOOJTHO OMEpUPOBATh MOHATHIMU: apuMeTHUecKass U TreoMeTpudecKas
nporpeccus, 6€CKOHEYHO yObIBaloIas TeOMETpUUYECKasi MPOTrPeCcCcusi, IMHEUHBIN U
AKCIIOHEHITUATBHBIN POCT, OpMyIa CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh TPOTPECCUM MJIsi PEIICHUS PealbHBIX 3aad MPHUKIATHOTO
XapakTepa;

CcBOOO/IHO OTIEPUPOBATH MOHATUSAMU: MTOCIEOBATEIBLHOCTD, CIOCOOBI 3aJaHUs
IIOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OIPAaHWYEHHBIE IIOCIEAOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXJCHHMS MAaTEMaTUYECKOTO aHajau3a Kak aHajlIn3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OINEpUpPOBAaTh MOHATHSAMHU: HENPEPbIBHBIE (DYHKLIUH, TOUYKHU
paspsiBa rpaduka GyHKIIUH, aCUMOTOTHI Tpaduka QyHKIINH;

CBOOOHO OINEpUpOBaTh MOHATHEM: (YHKIMS, HEMpepbIBHAs Ha OTpE3Ke,
NPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIMH JJIs peIlIeHHs 3a/1a4;

CBOOOIHO OIEpHpOBaTh TMOHSATHSAMH: TiepBas W BTOpas IPOU3BOIHBIC
byHKIMHU, KacaTeabHas K rpaduky G yHKINH,

BBIYUCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BEIACHUS, YaCTHOTO M KOMIIO3HIIMU
IBYX (DYHKILIMI, 3HATh POU3BOJIHBIE JIEMEHTAPHBIX () YHKIIHA;



WCIIOJIb30BaTh T€OMETPUUECKUN M (PUBMYECKUM CMBICT MNPOU3BOIHON st
pelIeHus 3a1ad.

MHo:xecTBa H JIOTHKA:

CBOOOJIHO  OMEpUPOBATH  TMOHSATUAMHU: MHOXKECTBO, OMEpalldiud  Haj
MHO>KECTBaAMH;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alaparT s ONMCAHUS peajbHbIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUH 3a]]a4 U3 IPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpEeJeSieHue, TeopeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTEMaTUUECKOTr0 00BEKTa, T0Ka3aTeIhCTBO, PABHOCUIIbHbIE
YpPaBHEHUS U HEPABEHCTBA.

K xonmy ob6yuenus B 11 kjacce oOydYarOIIMICS TOJYYUT CIEAYIOIINE
peAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Ayredpa U Hayaja MaTEMaTUUECKOTO aHATTU3ay:

Yucjia ¥ BLIYMCTICHUS S

CBOOOJIHO ONEPUPOBATh TOHATHUSMH: HATypajlbHOE U IIEJ0€ YHUCIIO,
MHO>ECTBA HATYPAJIBHBIX M LEJbIX YKCEJ, WCIOJb30BaTh MPU3HAKU JEIUMOCTH
uenbix yncen, HOJ[ u HOK HatypanbHBIX YMCeN JJ1sl pelIeHUs 3aJa4, TPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OINEPUPOBATH TMOHATHEM OCTaTKa [0 MOJYJIIO, 3alUCHIBAThH
HAaTypAJIbHBIC YHCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OINEPUPOBATH TMOHATHAMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCeJ, MPEACTaBIATh KOMIUICKCHBIC YHuCia B aiareOpanyeckor u
TPUTOHOMETPUUYECKON (popMe, BHITIOJIHITH apru(pMETUUECKUE OINepaluu ¢ HUMH U
n300pakaTh HA KOOPAMHATHOM TIIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJIHO ONEPHUPOBATH TMOHATHSMH: HppalMOHAJBHBIC, IOKa3aTelIbHBIC U
morapuMuUYecKre HEPaBEHCTBA, HAXOJUTh WX PEHICHUS C  ITOMOIIBIO
PABHOCWJIBHBIX NIEPEXOO0B;

OCYILIECTBIIATHL OTOOpP KOpPHEM TMpU pEUICHUH TPUTOHOMETPUUYECKOTO
YpaBHCHUS,

CBOOOJIHO OIIEpUPOBATh IOHSATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
MPUMCHITh  HEOOXOauMble  (POPMYJIBI  JUISI  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHATHIMH: CHCTEMa M COBOKYITHOCTh YPaBHCHUU U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEUICHUS
CHUCTEMBI ¥ COBOKYITHOCTEW PAllMOHAJIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX H
Jorapu(PMUYECKIX YPaBHCHUI U HEPABEHCTB,;



pemaTth paroHaNbHbIE, uppaluoHaIbHbIE, NoKa3aTelbHBIE,
gorapuMHUUYECKUE H  TPUTOHOMETPHUYECKHE YypaBHEHUS M  HEPaBEHCTBA,
CoJIeprKaIIfe MOAYJIH U TapaMeTphI;

MPUMEHATH TpadudecKre METOIbI IS PEeIICHUS] YPaBHEHUI U HEPaBEHCTB, a
TaKXkKe 3a/1a4 C mapaMeTpamu;

MOJICTHPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHSI, YPaBHEHHs, HEPABEHCTBA M WX CHUCTEMBl IO YCIOBHUIO 3aJayu,
WCCIIEIOBaTh TOCTPOCHHBIE MOJEIM C HCIIOJNIb30BaHHWEM ammaparta anreOpsl,
MHTEPIPETUPOBATH MOYUYCHHBIH PE3yIIbTaT.

DYyHKIUHA U TPAPUKU:

CTpOUTHh TpadUKH KOMMO3HIHMKA (PYHKIHH C TIOMOIIBIO JIIEMEHTApHOTO
MCCJICIOBAHUS U CBOMCTB KOMITO3HMITMH JIBYX () YHKIIHIA;

CTpOWTH TeoMeTpuueckue oOpa3bl ypaBHEHMH W  HEPAaBEHCTB  Ha
KOOPJMHATHOW TJIOCKOCTH;

CBOOOJIHO  OINEpPHPOBATh TMOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKUX
byHKIM;

NPUMEHATh (QYHKIMH JJIi MOJCIMPOBAHHUS M HCCICIOBAHHS PEaTbHBIX
TPOIIECCOB.

Havayia MaTeMaTH4eCcKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIee M HaUMEHbIlIee 3HaueHns QYHKIUU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOU3BOAHYIO JUIsl HAaXOXKJEHUS HAWIYYIIEro pEIICHUs B
NPUKJIAIHBIX, B TOM UHCJE COIHMAIbHO-d)KOHOMHUYECKUX, 3ajadax, Ui
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs Tpollecca, 3aJaHHOro (QOopMyIIoN WiH
rpaduKoMm;

CBOOO/IHO OMEpUPOBaTh MOHATHSAMHU: IEpPBOOOpa3Has, OIpeneaEHHbIN
WHTETpaj, HAXOAWTh IEPBOOOPA3HBIE JIIEMEHTAPHBIX (DYHKIMA W BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonua;

HAXOAUTh TUIOMIAIN IJIOCKUX PUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTETpaa;

UMETh TPEACTABICHHE O MAaTeMAaTHYEeCKOM MOJICTTUPOBAHMHM Ha TPHUMEPE
coctaBiieHus MU PepeHINATBHBIX YPaBHEHUH;

pemaTh MPHUKIAJHBIE 337a9d, B TOM YHUCJIE COIHAIBHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

MHO0KecTBO JeHCTBUTEIBLHBIX UHCE.
MHorounensl. PanmoHanbHble YpaBHEHHS U
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU

24

https://o6nako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

Oynkuuu u rpadpuku. CreneHHas GyHKINS C
LIEJIBIM [TOKa3aTeseM

12

https://oGnako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

ApubMeTnuecKnii KOpeHb N-0i CTETICHHU.
WppanmonansHble ypaBHEHUS

15

https://oGnako-

3HaHUU.pd/
https://educont.ru/

https://prosv.ru/

[TokazarenpHas ¢pynkuus. [lokazarenpHbie
ypaBHEHUS

10

https://o6mako-
3Hanuii.pd/

https://educont.ru/
https://prosv.ru/

Jlorapudmuueckas GyHKITHS.
Jlorapudmuueckue ypaBHEHHUsI

18

https://oGmaxo-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

TpuroHomeTpruueckue BeIpaXXKeHUs U
ypaBHEHUS

22

https://oGmaxo-
3HaHuil.pd/

https://educont.ru/
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https://educont.ru/

https://prosv.ru/

IlocnenoBaTeabHOCTH U IPOTPECCUU

10

https://oGnako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

HenpepriBubie ¢pynkiuu. [IpousBonnas

20

https://o6nako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHUMN

https://o6nako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchbl

UccnenoBanue GyHKIUN ¢ TOMOIIBIO
MIPOU3BOTHOM

22

https://o6nako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

[lepBooOpa3Has 1 UHTErpa

12

https://o6nako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

I'paduku TpuroHOMETpUYECKUX (PYHKITUH.
TpuronomeTpuyeckre HepaBEHCTBA

14

https://oGnako-
3HaHUN.pd/

https://educont.ru/
https://prosv.ru/

WppanmonansHele, mokazareabHble U
norapu(pmMuUecKre HepaBeHCTBA

24

https://oGnako-
3Hanuii.pd/

https://educont.ru/
https://prosv.ru/

KowmruiexcHble unciia

10

https://o6mako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

HaTypaHLHLIe n OCJIbIC YHUClia

10

https://oGmaxo-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

Cucremsbl pallHOHAJIBHBIX, UppAIHOHAJIbHBIX

12

https://oGmaxo-
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MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU

3HAaHUN. D/
https://educont.ru/

https://prosv.ru/

3aiauu ¢ napameTpamu

16

https://o6nako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
3HAHUMN

16

https://o6nako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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