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MNOACHUTEJBHASA 3AIINCKA

YueOHbili kKypc «Anrebpa W Hayvaja MaTeMaTHYECKOTO aHaIn3a» SBISICTCS
OJIHUM W3 Haubojiee 3HAYMMBIX B IIporpaMme cpeaHero oOiiero oOpa3oBaHWS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeYMBAET WHCTPYMEHTAIBHYIO 0aszy s
M3YYCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYTrOH CTOPOHBI, (OPMHUPYET
JIOTUYECKOE ¥ a0CTPaKTHOE MBIIIJICHHE 00YUYaIOIIMXCs HAa YPOBHE, HEOOXOIUMOM JIJIst
OCBOCHHUSA HH(GOPMATHUKH, OOIIECTBO3HAHUS, HWCTOPUHU, CIOBECHOCTH M APYTHX
nucuuMiuinH. B pamkax jgaHHOTO y4ueOHOro Kypca oOOydaromuecs OBJaJeBarOT
YHUBEPCATHHBIM SI3bIKOM COBPEMEHHOW HayKu, KoTopas (QopMyIupyeT CBOH
TOCTIDKCHHSI B MAaTEMaTHIECKOH opMe.

VYueOHbIli Kypc anreOpbl M Hadall MaTeMaTHYeCKOro aHajiu3a 3aKJIaJIbIBacT
OCHOBY JUISl YCIICIIHOTO OBJAACHUSA 3aKkoHAMU (U3UKH, XHUMHH, OWOJIOTHH,
MMOHMMAaHUS OCHOBHBIX TCHACHIIMHM pPa3BUTHS SKOHOMHUKHA W OOIIECTBEHHOW >KWU3HH,
MO3BOJISIET OPHEHTHPOBATHCA B COBPEMEHHBIX ITUMPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIOJb30BaTh UX JUIs JajbHEWIiero oOpa3oBaHUs U B
MIOBCEIHEBHOM JKM3HU. B TO ke BpeMs OBaJiecHUE aOCTPAaKTHBIMH U JIOTHYCCKH
CTPOTMMH KOHCTPYKIMSAMHU areOpbl 1 MAaTeMaTHUECKOTO aHAIM3a pa3BUBAET YMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTD, JOKA3bIBATh YTBEPIKICHUS C
MOMOIIBI0 WHAYKIIMA W PAacCyXAaTh IEAYKTHBHO, HWCIIOJIB30BaTh OO0OOIIECHUE U
KOHKPETH3aIMI0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET KpPEaTHMBHOE M
KPUTHYECKOE MBIIIUICHHE.

B xoxe um3ydenus ydeOHOTOo Kypca «Anrebpa W Hayajga MaTEMaTHYECKOTO
aHajau3ay» OO0ydarouuecss MOJy4al0T HOBBIM OMNBIT PEIIeHUs MNPUKIAIHBIX 3ajad,
CaMOCTOSATEILHOTO TTOCTPOSHUS MaTeMAaTHYEeCKUX MOJICICH pEalbHBIX CHUTYaIlui,
HHTEPIIPETAlUK TTOJTYyUYCHHBIX PEIICHHM, 3HAKOMSTCS C IpUMEpPaMH MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMpUpOJAE, HayKe MW HCKYCCTBE, C  BBIJIAIOIUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

VYueOHbIll Kypc 00Jj1alaeT 3HAYUTENIbHBIM BOCIHUTATEIBHBIM TOTECHIIMAIOM,
KOTOpBIM  peanu3yercss Kak 4Yepe3 YydueOHbId MaTepuall, CIOCOOCTBYIOIIUIA
GbOopMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U uepe3 crenuduxy ydeOHOU
NeATCIIbBHOCTH,  TPeOyroIeld  MPOJOKUTEILHON  KOHIIGHTpAllMM  BHUMAaHMS,
CaMOCTOSITeTbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3yJbTart.

B ocHoBe mMeToauku oOydeHus: anredpe U HavyajlaM MaTeMaTHYECKOro aHaau3a
JICKUT EATCTHOCTHBINA MTPUHITUT OOyUCHHUS.

B ctpykType yuebHOTO Kypca «Anrebpa U Hadajga MaTeMaTHYECKOTO aHAIIA3ay
BBIJICIICHBI  CJICYIONIUE  COJIEpKATeIbHO-METOANYeCcKre JuHuu: «Yucna w
BbIuuCIeHUus», «DOyHkuun u rpaduxkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHaiam3a», «MHoXKecTBa M JIOTHKa». Bce  OCHOBHEBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM W3YYalOTCSd Ha TPOTSHKEHUU JBYX JIET



oOy4eHHsI Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHMs, €CTECTBEHHO JOMOJHSS IPYyT
Jpyra U MOCTETEHHO HACHIIIAsICh HOBBIMH TeMaMHU W pazzaenaMu. J[aHHbIN y4eOHBbIi
Kypc SBJSICTCSI WHTETPAaTHUBHBIM, IOCKOJBKY OOBEAMHAET B cebe cojaep:KaHue
HECKOJIbKMX MaTeMaTHMYeCKUX JAUCLUIUIMH, TaKUX Kak ainredpa, TPUTOHOMETpHS,
MaTeMaTUYECKUN aHallu3, TEOPHUsI MHOKECTB, MaTeMaTudeckas Joruka u apyrue. Ilo
Mepe TOro Kak OOydYarollMecs OBJIaJeBalOT BCE 0oJiee MIMPOKUM MATEMaTUYECKUM
anmapaToM, y HHUX IOCJIEI0BaTeNIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMATHUYECKYI0 MOJElb pPEAJbHOM CHUTyallud, MPUMEHATh 3HAHUS,
IOJlyYEHHBIE TPU M3YyYEHUU YYE€OHOro Kypca, UIsl PELICHUS CaMOCTOATEIbHO
c(OpMyJIMPOBAHHON MAaTeMaTUYECKOW 3a/lauM, a 3aTeéM HHTEPIPETUPOBATh CBOM
OTBET.

CopepxxarenpHO-MeTOIMYeCcKass JTUHUS «Yucina W BBIYMCICHHUS 3aBepIIacT
(GopMUpOBaHNE HABBIKOB MCIIONb30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO Ha YpOBHE OCHOBHOIO o0Iiero oopasoBanus. Ha ypoBHe cpenHero o0iiero
oOpa3zoBaHusi 0c000€ BHUMaHHE yAenseTcs (GOPMUPOBAHHIO HABBIKOB PAIMOHATBHBIX
BBIUMCJICHHUH, BKITIOYAIOIINX B C€0s1 UCTIOIB30BAHUE PANMUYHBIX (DOPM 3aMHCH YKCIa,
YMEHHE JeNaTh MPUKUIKY, BBIMOJIHATH MPHUOMMKEHHBIC BBIYHACICHHS, OIICHHWBATH
YHCIIOBBIE BBIPAXKEHUS, pabOTaTh C MATEMAaTUYECKUMH KOHCTAHTAMHU. 3HAKOMBIE
OOyyaroluMCsi ~ MHOXECTBAa  HATypajbHBIX,  LEJIbIX,  palMOHAIbHBIX U
JIEHCTBUTENBHBIX YHCET TOMOTHAIOTCS MHOKECTBOM KOMIUIEKCHBIX Yucel. B kaxmom
U3 3THX MHOXKECTB PACCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CHEIU(PUIECKUE 3a/1a4l U
oIepalyu: JeJeHUe Halles0, ONepUpPOBaHUE OCTaTKaMU Ha MHOYKECTBE LIEJIbIX YHUCE,
0cOoObIE CBOMCTBA palMOHAJIBHBIX W MPPALMOHAIBHBIX YHCEN, apupmernyeckue
onepalyM, a TaKXKe HU3BJICUCHHE KOPHS HATypajbHOW CTENEHHM Ha MHOXKECTBE
KOMIUIEKCHBIX ~ 4MCell. braromapss MOCIeIoBaTeNIbHOMY PpACHIMPEHUI0 KpyTa
UCTIONb3YEMBIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHUS IS
pellleHusl pa3IuyuHbIX 33134y (GopMHUpyeTcs MPEACTaBICHUE O €AMHCTBE MAaTeMaTUKU
Kak Hayku M €€ pojJu B IIOCTPOCHHU MOJENEH pealbHOro MHpa, LIHUPOKO
UCIOJIb3YIOTCSl 0000IIEHHE U KOHKPETHU3AIH .

Jluaust «YpaBHEHUSI M HEPABEHCTBa» pealM3yeTCsl Ha MPOTSHKEHUH BCETO
oOy4eHHMs Ha YPOBHE CPEJHEro 00111ero o0pa3oBaHus, MOCKOJIBKY B KaXXIOM pasele
[TporpaMMbl HpeayCMOTPEHO pEILIEHHE COOTBETCTBYIOLIMX 3afad. B pesynbrare
OOyJaroluecs: OBJIAJCBAIOT PA3IMUYHBIMH METOJAaMH pELICHUS palMOHAIbHbIX,
UppAIlMOHATIbHBIX, TIOKA3aTENbHBIX, JOTAPU(PMUUYECKHUX W TPUTOHOMETPUUIECKHIX
ypaBHEGHUW, HEPABEHCTB M CHUCTEM, a TakXKe 3adad, COACpXKAIIUX IapaMeTphI.
[TosryueHHble yMEHHMSI IIMPOKO HCIIOJIB3YIOTCA TPU HCCIEAOBAHUU (PyHKUIUN C
MOMOIUIBIO MMPOU3BOIHOM, MPHU PEIICHUH MPUKIATHBIX 3a/1a4 U 3a/1a4 Ha HaXOXKICHHUE
HauOONBIINX U HaUMEHbIIUX 3HaYeHWi ¢GyHKIUHU. J[aHHas coaeprKaTesbHas JIMHUSA
BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUHN BBITIOJIHITH PACUETHI IO POpMyIIaMm,



npeoOpa3oBaHusl  PAlMOHANBHBIX, HWPPALUMOHANBHBIX W  TPUTOHOMETPUYECKHX
BBIPQXEHHI, a TaKkKe BBIpAKEHUH, COepKaluX CTeNeHu u orapudmel. bnarogaps
U3YYEHUIO anreOpanyeckoro Marepuaja MPOUCXOAUT JalibHEHIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS OO0ydaromuxcs, (opMHUPYIOTCS
HaBBIKM JIElYKTUBHBIX PACCYXKJIEHUU, pabOThl € CHUMBOJBHBIMU (OpMaMH,
IPEICTABICHNS 3aKOHOMEPHOCTEW U 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa mpeanaraet 3(pQeKTUBHBIE MHCTPYMEHTHI AJISl PEIICHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HariIsgHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKAa HAYKH.

CopepxarenpbHo-MeToauuecKass JHHUS «DYHKIUU ©  Tpa@uKW» TECHO
NEperuieTaeTcsd € JAPYTMMH JMHUSAMU Y4Y€0HOro Kypca, IOCKOJbKY B KaKOM-TO
CMBICJE 3aJa€T IMOCIEAOBATEILHOCTh U3y4YeHUsl MaTepuana. V3ydeHue CTelneHHOM,
MOKa3aTeJIbHOMU, TorapuMUYECKON U TPUTOHOMETPUIECKUX (DYHKIIHM, X CBOMCTB U
rpaduKoB, WCIONb30BaHWE (YHKIUN JUIsl pEIIeHUs 3a7ad M3 JIPYTrux y4eOHBIX
IIPEAMETOB M PEajJbHOM )KM3HU TECHO CBA3AHO KaK C MAaTEMaTUYECKUM aHAJIM30M, TaK
U C pellIEeHuEM ypaBHEHHMI W HepaBeHCTB. [Ipu 3TOM 0oJibllIOE BHUMAHUE yIENsSeTCs
(OpMHUPOBAHUIO YMEHUS BhIpaXKaTh (POPMYJIAMH 3aBUCUMOCTU MEXY Pa3IMYHbIMU
BEJIMYMHAMU, UCCIIEIOBATh MOJyUYeHHbIE (PYHKIIUU, CTPOUTh UX rpaduku. Matepuai
ATOM COAEPKATENBHON JIMHUM HAUEJIEeH Ha pa3BUTUE YMEHUNM U HaBBIKOB,
MO3BOJISIIOIIMX BBIPAYKAaTh 3aBUCHUMOCTU MEXIY BEIMYMHAMHU B Pa3IU4YHOU (opMe:
aHaJUTUYECKOU, rpaduyeckoi u cioBecHO. Ero nzydenue cnocoOCTBYET Pa3BUTHUIO
QJIITOPUTMHUYECKOIO MBIIIJICHUS, CIIOCOOHOCTH K OOOOUIEHMIO M KOHKPETHU3AlUH,
VICIIOJIB30BAHUIO AHAJIOTUH.

ConepxartenbHas nuHUg «Havama mareMaTMdeckoro aHaivsa» IO3BOJISET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MaTeMaTU4YeCKHX, TaK W NPUKIAIHBIX 3ajad,
JOCTYIHBIX OOYy4YalIIUMCs, TaK KaK Yy HHUX MOSBISETCS BO3MOXKHOCTb CTPOMTH
rpa@uKy  CIOXKHBIX (YHKIHM, ONpenensiTh WX HauOOJbIIMe U HaUMEHbIINE
3HAUCHHUS, BBIYUCIATH IUIOMAAu (GUryp u OOBEMBI TeJ, HAXOAUTh CKOPOCTU U
ycKopeHusi TmpoueccoB. J[laHHas copepkarenabHas JIMHUSA ~OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOCHHUS MAaT€MAaTHYECKHX MOJENEed peajbHbIX CHUTYalHil,
MO3BOJISIET HAXOAUTh HAaWJIyylllee PEeIICeHHE B MPUKIAIHBIX, B TOM YHCIE COLUATIBHO-
DKOHOMHMYECKHUX, 3a/ladax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOI'O aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOrO, (POPMAIBHO-JIOTUYECKOTO M KPEaTHUBHOIO
MBIIICHUS, (OPMHUPOBAHWIO YMEHUM pacro3HaBaTh MPOSBIEHUS  3aKOHOB
MaTE€MaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOyyaromumecs y3HalT O BbIIAIOIIMXCS
pe3ysbTarax, TMOJYYCHHBIX B XOJI€ PAa3BUTHs MAaTEMAaTHKH KaK HayKH, U 00 HX
aBTOpax.

ConepxaTenpbHO-MeTOANYECKasE JIMHUS «MHOXKECTBAa M JIOTMKA» BKJIOYAET B
ceOsl DJEMEHThl TEOpUU MHOXKECTB U MAaTEMaTHYECKOM JIOTUKH. TeopeTuko-



MHOKECTBEHHBIEC TIPE/ICTABIICHUS TIPOHU3BIBAIOT BECh KYypPC IKOJIBHONW MAaTEeMATHKU U
npemiaraloT HaumOoJiee YHUBEPCAIBHBIA SI3BIK, OOBEAWHSIONIMNA BCE Pa3eibl
MaTeMaTUKH W e¢ TPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUC
TUCIMIUIMHBI W WX TPWIOKEHHUS B eauHoe 1enoe. [loaToMy BakHO mdath
BO3MOXXKHOCTh ~ OOydYaroImeMycsi TOHHUMAaTh TCOPETHKO-MHOKECTBCHHBIN  SI3BIK
COBPEMEHHOW MAaTEMAaTHKH M WCIOJb30BaTh €r0 JJIsi BBIPAKCHUS CBOMX MBICIICH.
JlpyruM  BaXKHBIM TIPU3HAKOM MaTEMaTUKH KaK HAyKH CJEAyeT MpU3HAThH
CBOMCTBEHHYIO €/ CTPOTOCTh OOOCHOBAHUH U CIIEIOBaHUE OMPECIEHHBIM TIPaBHIaM
MIOCTPOCHHUS JI0KA3aTEeIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTEeMAaTHUECKON JIOTHKH
CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIMUICHUS OOYYArOMIMXCs, MO3BOJIICT UM
CTPOUTH CBOM DPACCYXKICHUS HA OCHOBE JIOTWYECKUX MpaBwWi, (pOpMUPYET HaBBIKA
KPUTHYECKOTO MBIIIICHUS.

B yuebHoM Kkypce «AnreOpa M Hayalia MaTEMAaTHYECKOTO aHAIIA3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJICIUPOBAHUSA, KOTOPbIC MPU3BAHBI
crocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH pealbHBIX
CUTyalluii, HCCIEAOBAaHUSA OSTUX MOJEIed C TMOMOIIBI0 ammapara anreOpsl u
MaTEMaTH4YeCKOTO aHallu3a, HWHTEPIPETAlliy TIOJIYYEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KaXKIbI M3 pa3/ieJIOB MPOrpPaMMBbl, MMOCKOJIbKY BECh MaTepHual
y4eOHOTrO Kypca IIMPOKO HCIOJIB3YETCSl ISl pEelIeHUs MPUKIATHBIX 3anad. [lpu
pEIICHUH  pCANbHBIX  MPAKTUYECKUX  3a7ad  OOydJaromiuecss  pa3BUBAIOT
HAOMIOJaTEIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
HCITI0JIb30BATh aHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MpobiieMy. [lesTeabHOCTb
1o GOpMHUPOBAHUIO HABBIKOB PEIICHUS TIPUKIIAIHBIX 3a7a4 OPraHu3yeTcs B IIpoliecce
U3y4YeHHUs] BCEX TeM Yy4eOHOTo Kypca «Asredpa W Hayajlla MaTEeMaTUYeCKOTo
aHaIn3ay.

Ha m3ydenne yuebHOro Kypca «Anredbpa u Hauaza MaTeMaTHUECKOTO aHATH3ay
orBoauTcs 272 yvaca: B 10 kimacce — 136 vacoB (4 yaca B Henento), B 11 kiacce — 136
qyacoB (4 4aca B HEJIEJIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. [IpuMeHeHue npoOeit U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BHIYMCICHUS, TTPAaBUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EbIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKEHUN, COACPIKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusg, crnocoOsl 3amanus GyHKIUH. B3auMmHO o00paTHbBIe (QYHKIHH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. [IpoMexxyTku MOHOTOHHOCTU (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHast pyHKIMS ¢ HATypajIbHBIM U II€JIbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHHE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCNIEAOBaTEeNbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETpUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpapuKy QyHKINH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIONIaAeH TUIOCKUX (GUTyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (Gu3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOdEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOM KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTCpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH J€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUPATh CIIOCOO pEelIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHMS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXKIATh TMPOIECC M PpPe3yJbTaT padoThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJE€HAMH KOMAH[bI, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEAMETHBIC PE3yJIbTaThl M0 OTACIBbHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIILHOIO YHUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMNEpUPOBATH TMOHATHUEM: CTEMEHb C LENbIM IOKa3aTeseM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PAIMOHAJIBHBIM [TOKa3aTelIeM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUSA
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUST CUCTEMbl JIMHEWHBIX YpaBHEHHI,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOoOXOAuMble  (OpMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENETCHHUS U MHOMXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauMEHblIee 3HaueHWe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATHUAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYIHX YyYEeOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEIOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOJIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HETpEphIBHAS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydenuss B 11 kiacce oO0y4aromuics TOJYYUT CIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHMUS;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C UCIIOJIb30BAaHUEM almapara ajreopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oO0pa3bl YpaBHEHUW U  HEPABEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIIeIOBaHUSI (YHKIIMA HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHUs TIpollecca, 3aJaHHOro (OpMYyJIOn WU
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJl C IIOMOUIBIO MHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jieioB u
KoHnTpoJbHbie

n/n TeM MPOrpaMMbl Bcero
padoThI

IIpakTHYeckue
padoTshI

dyekTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTejibHbIE PeCypChI

MHO0K€ecTBO 1€ CTBUTENIBHBIX

9ucesl. MHOrO4JIEHBI.

PanvoHaneHbIE ypaBHEHMS U 24 1
HepaBeHCTBa. CHCTEMBI

JIMHEWHBIX YpaBHEHUN

https://resh.edu.ru/subject/lesson/5100/start/326934/

OyHKIUYN U TpaduKy.
Crenennast pyHKIUS C LEIBIM 12 1
MOKa3aTenem

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

ApudmeTrnueckuii KOpeHb N-
oi1 crenenn. MppannonanbHbie 15 1
YpaBHEHHUS

IToka3zarenbHast QyHKIMSL.

10 1
IlokazarenbHble ypaBHEHUS

Jlorapudmuueckast pyHkuus.

18 1
Jlorapudmudeckue ypaBHEHUS

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

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

https://resh.edu.ru/subject/lesson/3834/start/198687/

T
PUTOHOMETPHYECKHE 99 1

BBIPA)KCHMS U YPaBHEHUS

[MTocnenoBarenbHOCTH U
HpOrpecCHH

10 1

HenpepriBable GhyHKIIUY. 20 1
[IpousBoanas

https://resh.edu.ru/subject/lesson/6314/start/199928/

https://resh.edu.ru/subject/lesson/5223/start/326717/

https://resh.edu.ru/subject/lesson/6112/start/200949/

[ToBTOpeHME, 0600MIECHNE, 5 2

https://resh.edu.ru/subject/lesson/6122/start/38660/



https://resh.edu.ru/subject/lesson/5100/start/326934/
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/3834/start/198687/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/6122/start/38660/

cucTeMaTu3anusd 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
" .
1 celeoBarue (byHKHHfI ¢ 22 1 https://resh.edu.ru/subject/lesson/6195/start/225651/
IIOMOIIBIO ITPOU3BOAHOU
2 [TepBooOpasHast 1 HHTETpa 12 1 https://resh.edu.ru/subject/lesson/4924/start/225713/
I'paduxu
TPUTOHOMETPUUIECKUX
3 GbyHKIHi. 14 1 https://resh.edu.ru/subject/lesson/6111/start/200545/
Tpuronomerpuyeckue
HEpaBEHCTBA
HppaumnonaneHsle,
4 HOKASATEIILHBIC H 24 1 https://resh.edu.ru/subject/lesson/4731/start/159352/
norapuMuUecKue
HEpaBEHCTBA
5) KommiekcHbie uncna 10 https://resh.edu.ru/subject/lesson/4115/start/149105/
6 HarypanbHble u nensie yncna 10 1 https://resh.edu.ru/subject/lesson/4931/start/127796/
Cucrembl parmoOHaIbHBIX,
7 MPPATHOHAIBHEX 12 1 https://resh.edu.ru/subject/lesson/4134/start/39002/
MOKa3aTeNbHBIX U
norapuMUYECKUX ypaBHEHUI
8 3amauu ¢ mapaMeTpamMu 16 1 https://resh.edu.ru/subject/lesson/4934/start/39170/
IT
9 OBTOPEHHE, o6o6memfe, 16 2 https://resh.edu.ru/subject/lesson/4934/start/39170/
CUCTeMaTH3aIvsl 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOIT'PAMME



https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4931/start/127796/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4934/start/39170/
https://resh.edu.ru/subject/lesson/4934/start/39170/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Anre6Gpa 1 Hayala MaTEMaTUYECKOTO aHaau3a: yueOHuK st 10 ki
o011eo0pa3oBaTeNbHbBIX YUpExKACHUIN: 0a30BbIi U yrayOaeHHbIN ypoBHH / FO.M.
Konsrun, M.B. TkauéBa, H.E. ®&€noposa, M.I. [llabynun — M.: TIpocBemenue,
20109.

2. Anrebpa 1 HayaJla MaTeMaTUYECKOro aHainu3a: ydyeOHuk Ay 11 ki
o011eo0pa3oBaTeIbHBIX YUpPEKACHHUM: 0a30BbIiA U yrayOaeHHbIN ypoBHH / FO.M.
Komnsarun, M.B. Tkauépa, H.E. ®énopora, M.W. [llabynun — M.: [IpocBenieHue,

2019.

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJISA

. Anrebpa u Hauasa MaTeMaTHIeCKOro aHanmu3a. JlunakTuueckne MaTepuanbl K
yaeonuky KO.M. Konsruna u ap 10 knace: yue6HOoe mocodue ais
0011e00pa3oBaTEeNbHBIX YUPEKACHUIN: 0A30BBIA U YTIyOJIEHHBIN YPOBHU/
[[Tabynuna M. 1., TkaueBa M.B., ®enoposa H.E. u np-M: Ilpocsemenue 2019
Anrebpa u Havajga MaTeMaTHYECKOTo aHanmu3a. J[ugakTHaeckue MaTepraibl K
yueOHuky FO.M. Konsaruna u ap 11 kiace: yueOHoe nocodue ass
0011e00pa3oBaTeNbHbIX YUPEKACHUI: 0A30BbIA U YTITyOJIE€HHBIN YpOBHU/

[[Tabynuna M. U., TkaueBa M.B., ®enoposa H.E. u np-M: Ilpocsemenue 2019



MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/10/






