MHUHUCTEPCTBO IMPOCBEIIEHUSI POCCUNUCKOHN ®EJEPALIIUN
JMenapramenT CMoJIeHCKO# 00J1aCTH 10 00Pa30BAHUIO M HAYKe

Aavunuctpauusa MO "CadonoBckuii paiion"
MBOY "COILI Ne 6" r. Cagonono"

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
PykoBogurens PMO 3aMm. nupekropa o YBP  Jlupektop
yUUTEIEeH MaTEMAaTUKHU
Octposckas E.W. Mapaesa O.1.
Eroposa E.1. IIpoTtokosm Nel [Tpuka3z Ne45-1
TpoTtoxon Nel oT «29» aBrycrta 2023 r. ot «30» aBrycta 2023 r.
oT «28» aBrycra 2023 r.
PABOYAS ITPOTPAMMA

(ID 1894796)

Y4eOHOro npeamMera «AJreopa u Ha4aJIa MaTEMATHYECKOr0 aHaan3a. ba3oBblil ypoBeHb)
st ooyuatomuxcst 10-11 kiaccos

Cadonono, 2023



MNOACHUTEJIbBHAS 3AIIMCKA

Pabouas nmporpamMma yuyeOHOro kypca «AsreOpa M Hayajga MaTEMaTUYECKOIO AHAIU3A»
6a3oBoro ypoBHs st oOydarommuxcs 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI0 00pa30BaTENBLHOIO CTaHAApTa CPEJHEro oluiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBAHMMU, MPEABSIBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TpaJMIIMA POCCUICKOTO oOpa3oBaHusa. Peanmuzanusi mporpaMMbl OOECHEUMBAET OBJIAJICHUE
KITIOYEBBIMA KOMIIETCHIIMSMH, COCTABIISIONIUMH OCHOBY JJII CaMOPAa3BUTHS W HETPEPHIBHOTO
00pa30BaHUsl, LIETOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO M IO3HABATEIbHOTO PAa3BUTHUS
JUYHOCTU O0YYAIOIINXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauama MaTEeMaTHYECKOTO aHajn3a» SBISETCS OAHMM U3 Haubosee
3HaYUMBIX B MpPOrpaMMe CTapIIe MIKOJbI, MOCKOJbKY, C OAHOM CTOPOHBI, OH OOECIeuHBaET
MHCTPYMEHTaJbHYI0 0a3y IJIs W3Y4YeHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JpYyrou
CTOpPOHBI, (OPMUpPYET JOTHYEeCKOoe U aOCTpPaKTHOE MBIIUICHUE YYalluXCs Ha YPOBHE,
HEO0OXOJIMMOM ISl OCBOEHHUS KypCOB MH(GOPMATHKH, OOIIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH. B
pamMKax JaHHOTO Kypca ydalluecs OBIAJEBAlOT YHHUBEPCAIBHBIM SI3IKOM COBPEMEHHOW HAayKH,
KoTopas GopMyIupyeT CBOU JOCTHXKEHHUS B MaTeMaTHIeCKoi opme.

Kypc anreOpbl 1 Hayasl MaTeMaTUYECKOr0 aHAIM3a 3aKJIaJIbIBAET OCHOBY JJIsl YCIIEIIHOTO
OBJIAJICHUSI 3aKOHAMU (DU3UKHU, XUMUHU, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX T€HJACHIIUNA SKOHOMHUKHU
U OOIIECTBEHHOM JKMU3HM, IIO3BOJISIET OPHUEHTUPOBATHBCS B COBPEMEHHBIX LHUQPPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIIONB30BaTh WX B IMOBCEAHEBHOW JXKM3HH. B TOXe
BpeMsl OBNaZieHHE aOCTPAKTHBIMU U JIOTUYECKH CTPOTMMU MaT€MaTHYECKUMH KOHCTPYKIUSIMU
pa3BUBaeT yMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTH YTBEPXKICHHUSA,
UCIIOJIb30BaTh OOOOIIEHWE W KOHKPETU3allMI0, a0CTparupoBaHUWE M AHAJIOTUI, (popmMupyer
KpeaTUBHOE U KPUTHUYECKOE MbIlIeHHe. B Xoae u3ydenus anreOpbl 1 Hayal MaTeMaTH4ecKOro
aHalM3a B CTapIIeH IIKoJe ydalluecs MOJIy4YaroT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 3aiad,
CaMOCTOSITEILHOTO ~ IIOCTPOCHUS ~ MAaTEMaTUYECKUX  MOJENIEeW  pealbHbIX CHUTyallud u
UHTEPIPETAMA  TIOJYYCHHBIX pEHICHUH, 3HAKOMATCA C MpUMEepaMU MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH B MPHUPOJAE, HAyKe M B HMCKYCCTBE, C BBIJAIOLUIUMHUCS MaTeMAaTUYCCKUMU
OTKPBITUSIMH U UX aBTOPAMH.

Kypc o6manaer 3Ha4uTENbHBIM BOCTIUTATEIbHBIM MTOTEHIIMAIOM, KOTOPBIA peann3yeTcs Kak
yepe3 yueOHbI MaTepua, CocoOCTBYOMUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
yepe3 crnenupuky ydyeOHOW NesTeTbHOCTH, TPeOyIolleld CaMOCTOSTENIbHOCTH, aKKypaTHOCTH,
MPOAOKUTETHHON KOHIIEHTPAIIMU BHUMAHUS U OTBETCTBEHHOCTH 3a MOJTYyYEHHBIN Pe3yabTarT.

B ocHoBe meronuku oOydeHus anreOpe M HavajgaM MaTeMaTHUYECKOTO aHaiIu3a JIEKUT
JeSITeNbHOCTHBIN MPUHITUI 00yUIESHHUS.

CrpykTypa Kypca «Anredpa v Hayajla MaTEMaTHYECKOTO aHaJIM3a» BKIIIOYAET CIICAYIOLINE
COJlep)KAaTeNIbHO-METOIMYECKHE JUHUU: «Yucia U BBIYUCIHCHUS», «DYHKUMU U TpaduKkn,
«YpaBHEHHs] U HEpaBeHCTBa», «Hadana mMaremaTH4ecKoro aHanmza», «MHOXECTBA U JIOTHKa.
Bce ocHOBHBIE coaep)KaTeIbHO-METOJUYECKHE JIMHUM H3Yy4aloTCs Ha MPOTSHKEHUU JBYX JIET
oOydeHHus] B CTaplIei IIKOJE, €CTECTBEHHO IOIMOJHAS APYr Apyra M TMOCTENEHHO HACHIIASCh
HOBBIMHU TE€MaMH U pasneiamu. JJaHHBINA KypcC sIBISIETCS HHTETPATUBHBIM, IIOCKOJIBKY 00bEeIUHIET
B cebe coaepkaHUE HECKOJbKMX MAaTeMaTUYeCKHX JTUCUMIUIMH: airedpa, TPUTOHOMETpHS,
MAaTEMaTHYECKUI aHAIU3, TEOPUs MHOXKECTB U Ap. [1lo Mepe Toro kak ydammecs OBIaJIeBAIOT BCE
Oosee MIMPOKUM MaTEMaTHUYECKUM ammaparoM, y HHX IIOCIEeNOBaTelbHO (OpMUpYETCS U
COBEPIICHCTBYETCS] YMEHUE CTPOUTh MAaTEeMaTUYECKYIO0 MOJENb PeaTbHOW CUTYallud, IPUMEHSThH



3HAHMSI, MOJTYYEHHBIE B Kypce «AJredpa M Hadaja MaTEMaTHYECKOTO aHaIM3ay, sl PEHICHUsS
CaMOCTOSITEIbHO C(POPMYIUPOBAHHON MaTEMaTUYECKON 3aJaud, a 3aTeéM HUHTEPIpPETUPOBATH
IIOJIYYEHHBIN PE3YJbTaT.

ConepxaTenbHO-MeToANYecKas TuHUs «HUucia U BRIYUCICHUS» 3aBepiiaeT (GopMUpoBaHUe
HAaBBIKOB UCIIOJIb30BAHUS AEHCTBUTENIBHBIX YUCEN, KOTOPOE OBLJIO HAYaTO B OCHOBHOM IiKojie. B
cTapiied miKone ocoboe BHUMaHHE yiensercss (GOPMHPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIUX B CeOS MCIOJIB30BaHUE PA3IMYHBIX (OPM 3alUCU JEUCTBUTEIHHOIO
4yucia, YMEHHE palHMOHAJIbHO BBINIOJNHATh ACHCTBUS C HHUMH, JI€JaTh MNPUKHUAKY, OLIEHHBATh
pe3ynbrar. OOyuwaromuecs TMOJYyYalOT HABBIKM NPUOIMAKEHHBIX BBIYUCICHUM, BBITOJHEHUS
JEUCTBUN C YMCIIaMU, 3alMCAaHHBIMUA B CTaHIAAPTHON (OpMe, WCIIOIh30BAHUS MaTeMaTHYECKHUX
KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAXKEHUH.

JIunusa «YpaBHEHHs] U HEPABEHCTBA» peaTU3yeTCsl Ha MPOTSKEHUU BCEro OOyUeHHS B
CTapliel MIKOJEe, MOCKOJIbKY B KaXJAOM pa3Jeie MNporpaMMmbl MPEIYCMOTPEHO pEIIEHUE
COOTBETCTBYIOMMX 33j1au. OOyuaroluecs: OBJIaIeBalOT Pa3IMYHBIMU METOAaMU PEUICHUSI LIETIbIX,
palMOHANIbHBIX, UPPAIIMOHAIBHBIX, MOKA3ATEIbHBIX, JOTApUPMUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHHI, HEPABEHCTB U UX cUCTeM. [lomydeHHbIE yMEHUSI UCIOJIB3YIOTCS MPHU UCCIEA0BAaHUN
GYHKIMI ¢ MOMOIIBI0 MPOU3BOAHOM, pENIEHUH MPUKIAIHBIX 3a7ad U 3a7a4 Ha HaXOXJCHUE
HauOOJBIINX U HAUMEHBINNX 3HauUeHUW QyHKiuu. JlaHHas cojeprkarenbHas JUHUS BKIIIOYACT B
cebst Takke (opmMupoBaHME YMEHHUH BBIMIOJNHATH pacu€Tbl Mo ¢opmynam, Npeodpa3zoBaHUs
LENbIX, PalUuOHAIbHBIX, HUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHUN, a TaKKe
BBIPAKEHUN, COJepXkallluX CcTerneHu u jorapudmel. braromaps wu3zydeHuto anreOpandeckoro
Martepuasa MPOUCXOIUT JAJIbHEHIIee Pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS
yqamuxcsi, (HOPMHUPYIOTCS HABBIKA JEAYKTUBHBIX PACCYKICHUM, paOOTHI C CHUMBOJIHHBIMH
dbopmamu, mpencTaBiICHUsT 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB.
Anrebpa npenmaraetr 3Q(eKTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUSI TPAKTUUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33/1a4, HArJISIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxatenbHo-MeToanueckas JuHus «DyHKIUU U rpaduKu» TECHO MEpPeIieTaeTcs ¢
JIPYTUMH JIMHUSIMU KypCa, MMOCKOJIbKY B KAKOM-TO CMBICJIE 33/1a€T MOCIE0BATENIbHOCTh U3YUEHUS
maTepuana. VM3ydeHue cTerneHHOH, MOKa3aTelbHOU, JIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX
GyHKIUNA, UX CBOWCTB M Tpa)UKOB, UCIONB30BaHWE (DYHKIMHN N7 pPEIIeHHs 3a7ad U3 JIPYrux
y4eOHBIX MPEIMETOB U PEATbHON KM3HU TECHO CBA3AHO KaK C MaTEeMaTUYECKUM aHAJIU30M, TaK U
C pelieHueM YypaBHEeHUW u HepaBeHCTB. [lpu 5ToM OonbIlloe BHUMAaHUE YAENSIETCS
(bopMUPOBAHUIO YMEHHUS BhIpakaTh (HOpMYIaMU 3aBUCUMOCTH MEX]y pa3TMYHBIMU BETUINHAMH,
UCCJIE0BaTh MOJMy4YeHHbIE (DYHKIIMHU, CTpOUTh WX rpaduku. Marepuan 3Tod cojepxaTeabHON
JIMHUY HAIlEJICH HA Pa3BUTHUE YMEHUHN U HABBIKOB, MO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMH B Pa3au4HON (opmMe: aHATUTUUECKOM, rpaduueckoil n cioBecHor. Ero mzyuenue
CIIOCOOCTBYET PA3BUTHIO AJTOPUTMUYECKOTO MBIILUICHHS, CIHOCOOHOCTH K OOOOIIECHUIO U
KOHKPETHU3aILNH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHasg JuHUS «Havyana mMareMarMdeckoro aHalin3a» IO3BOJISAET CYIIECTBEHHO
pPaCIIMPUTh KPYT KaK MaTeMaTHYECKHX, TaK ¥ MPUKIATHBIX 3a7a4, TOCTYIMHBIX 00yJaronumcs, y
KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEOBATh U CTPOUTH rpaduKu (PyHKIUH, ONPEALTATh UX
HAWOOJIbIIINE Y HAUMEHBIIINE 3HAYEHHUS, BHIYUCIIATh TUIOMATU (PUTYp U 00BEMBI TEJl, HAXOAUTh
CKOPOCTM U YCKOpeHusi mpoieccoB. J[laHHas conepKarelbHas JUHUSA OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHMSI MAaTEMaTHYECKHX MOJCNIeH peallbHbIX CHUTYyallud, HaxXOXICHUs
HaWJy4lllero pEHIeHUs B MPHUKIAJHBIX, B TOM YHCIE COLMATbHO-DKOHOMUYECKHUX, 3ajJlauax.
3HAKOMCTBO C OCHOBaMH MaTE€MaTUYECKOro aHajau3a CIOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOTO,
bopMabHO-IOTMYECKOT0 W KPEATUBHOI'O MBINLICHUS, (POPMUPOBAHUIO YMEHHUH pacro3HaBaTh
NPOSIBIICHUST 3aKOHOB MAaTEMaTWKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O



BBIJIAIOLUXCS PE3YJIbTaTaX, IOJYYEHHbIX B XOJ€ Pa3BUTHS MaTeMAaTUKM KaK HayKd, M HX
aBTOPAX.

ConepxxarenbHo-MeToIMYecKast JUHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM IOCBSIICHA
AJIEMEHTaM TEOPHH MHOXKECTB. TeopeTHKO-MHO)KECTBEHHBIC MPEICTABICHUS MMPOHU3BIBAIOT BEChH
KypC IIKOJHHOW MAaTeMaTWKH W MPEAaraloT Hanbosee YHHUBEPCAIbHBIN S3bIK, 00bEeIUHSIIOIUN
BCE pas3Jenbl MaTeMAaTUKU W €€ MPWIOKEHHW, OHM CBS3BIBAIOT pa3HbIE MaTEMAaTUYECKHE
IUCIMIUIMHBL B equHoe 1enoe. [losToMy BakHO 1aTh BO3MOXKHOCTH IMKOJBHUKY TOHHUMATh
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTHMKHM M MCIOJIb30BaTh €ro s
BBIPA)KEHUS] CBOMX MBICIICH.

B kypce «Anrebpa m Hadajga MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKXE OCHOBBI
MaTeMaTUYECKOro MOJEIUPOBAHUS, KOTOpbIE NpU3BaHbl CPOPMHUPOBATH HABBIKU MOCTPOEHUS
MOJIeNIel peaNbHbIX CHUTYaIlui, UCCICAOBAHMS 3TUX MOJIEIEH C TMOMOIIBIO ammapara ajareopsl u
MaTeMaTUYECKOr0 aHaldu3a W MHTEPHpETaluu IOJYYeHHbIX pe3yiabTaToB. Takue 3agaHus
BIUIETCHbI B KaXIbIH W3 pa3felioB MPOrpaMMbl, MOCKOJIBKY BECh MaTepHal Kypca MIUPOKO
MCTIONB3YETCS [IJIsl pEICHUs MPHUKIAIHBIX 3a7a4d. [Ipu pemeHun peanbHbIX MPaKTUYECKUX 3a71au
yyamiyecsi — pa3BUBAIOT  HAOMIOJATETbHOCTh,  yMEHHE  HAXOAWTh  3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, MCIOJB30BATh AHAJOTHIO, 00001IaTh M KOHKPETU3UPOBATH MPOOJIEMY.
JlesrenpHOCTh 10 (OPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a/ad OpPraHU3yeTcs B
npoliecce U3y4eHus: BCeX TeM Kypca «Ajredpa 1 Hadyaja MaTeMaTUYeCKOro aHaIh3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydyeOHOM mutaHe Ha U3ydeHue Kypca ajareOpbl U Havall MaTeMaTUUeCKOro aHajin3a Ha 0a30BOM
ypoBHE OoTBOJIUTCS 2 Yaca B Henento B 10 kinacce u 3 yaca B Hegeno B 11 kiacce, Bcero 3a JiBa
roja oo0yuenusi — 170 yacos.

COJIEP/ KAHUE YUEBHOI'O KYPCA

10 KVIACC

Yucia 1 BBIYMCICHUA

Panmonanbubie yucna. OOBIKHOBEHHBIE M JECATUYHBIE IPOOH, MPOIEHThI, OECKOHEUHbIE
nepuoguyeckue  Jpodu.  Apudmernueckue omnepanuy ¢ palMOHAIBHBIMU  YHCIAMHU,
npeoOpa3oBaHusl YHUCIOBBIX BbIpaxeHui. [Ipumenenune npoOell W TPOLEHTOB JIS PEHICHUS
IIPUKIJIAJAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU.

JlelictButenbHble 4ncia. PanuoHanbHble W UppaluoOHaidbHblE YHcia. Apudmernyeckue
onepanuu C JeUCTBUTENbHBIMU YnciaMu. [IpuOnuxEHHbIE BBHIYMCICHUS, TTPaBUiIa OKPYTJICHUS,
IIPUKHUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ nenbiM nokaszareneMm. CrannapTtHas ¢opMa 3amucu JEHCTBUTEIBHOTO YHUCIA.
Hcnonb3oBanne mnoaxondmeid ¢GopMbl 3amuCy  JCHCTBUTENBbHBIX YHUCEN JJs  pPELIeHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHNS JaHHBIX.

ApudmMernyeckuii KOpeHb HaTypaiabHOU cTeneHu. JeicTBus ¢ apupMeTUdyeCKUMHU KOPHSIMHU
HaTypajabHOU CTEIICHHU.

CHHYC, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YUCJIOBOTO apryMEHTa.

YpaBHeHHs] 1 HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE MPE0Opa30BaHUsI.

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaxkeHH. (OCHOBHBIE TPUTOHOMETPUUYECKUE

dbopMyIbL.



YpaBHeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pellieHue HepaBeHCTBA. MeTo1 MUHTEPBAJIOB.

Pemenue nuenbix 1 1poOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pelienre TpUuroHOMETpUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUIO MATEMAaTHYECKMX 3a1ad W 3a1ad W3
Pa3IUYHBIX 0071aCTel HAYKH U peaibHOM KU3HMU.

DOyHKIUHN U TPAPUKHU

OyHKIMs, criocoos! 3aaanus pyHkiuu. ['padux pyrknuu. Bzaumuo obpaTHbie QyHKIHH.

O6nactb onpenenaeHuss 1 MHOKeCTBO 3HaueHUW ¢GyHkuuu. Hynu @ynkuuu. IIpomexyTku
3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLIUH.

CrenenHas (QyHKIHA C HATypalbHBIM M IIENIBIM TOKa3zaTeneMm. E€ cBoiicTBa u rpaduk.
CBolicTBa 1 rpauK KOpHsS N-O CTENEHU.

Tpuronomerpuueckasi OKpPY>KHOCTb, OINpEAENeHHEe TPUTOHOMETPUUYECKUX  (PyHKUIUH
YUCJIOBOTO apryMEHTA.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A

[TocnenoBaTenbHOCTH,  CIMOCOOBI  3aJaHUsl  MoOcJeAoBaTelibHOCTEH.  MOHOTOHHBIE
NIOCJIETOBATEIBHOCTH.

Apudpmernueckas W TreoMeTpuueckas  mporpeccud.  beckoHeuHO — yObIBaromias
reoMmerpuueckas nporpeccusa. Cymma OeCKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKON MPOrpeccHi.
@opmMysa CIOXKHBIX IPOLIEHTOB. lCronb30BaHME NMPOrpeccuy Uil PELICHUs pPEaJbHBIX 3a1ad
IIPUKJIAAHOTO XapaKTepa.

MHoKecTBa M JIOTHKA

MHoxecTBO, ornepauuu Haj MHOxecTBamu. Jlmarpammel Ditniepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOI'O aIllapara JJis ONWCAHUS PEAIbHBIX IMPOLECCOB U SABJIEHUM, NPHU
pELIeHNH 3a4a4 U3 IPYruX YYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucaa u BBIYMCICHUS

HarypanpHble u nenblie yncna. [Ipu3Haku 1e1MMOCTH LETbIX YUCEIL.

CreneHb ¢ pallMoOHAIBHBIM MoKa3zaTeneM. CBOMCTBa CTEIICHHU.

Jlorapudm uncina. JlecsITUUHbIE U HATYpaJIbHbIE JTOrapU(PMBI.

YpaBHeHHs] 1 HEPABEHCTBA

IIpeobpa3oBaHue BbIpaXKEHUM, COIEPIKALINX JOrapu(PMBI.

[IpeoOpa3zoBaHuEe BBIpaXXKEHHI, COAEPKAIIUX CTEIIEHU C PALIMOHAIBHBIM MIOKA3aTEJIEM.

IIpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3aTenbHble ypaBHEHUS] U1 HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHHUs] 1 HEPaBEHCTBA.

CucreMbl JMHEWHBIX ypaBHEHMH. PellleHMe NpuKIagHbIX 3a1ad C IIOMOLIBIO CHCTEMBI
JIMHEWHBIX YPABHEHUN.

CucteMbl M COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHre ypaBHEHHMI, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEeMaTHYECKUX 3a7ad U
3a]1a4 U3 pa3IU4HbIX 00JacTei HAyKU U peasbHOM KU3HHU.

DYyHKIUHN U TPaPUKHU

Oynkuusa. [lepuognueckne ynkmun. [IpoMexyTkun MOHOTOHHOCTH (PyHKIMK. MakCUMyMBbl
1 MUHUMYMBI pyHKunu. Hanbonpiee u HauMeHbllee 3HaueHue QyHKIUN Ha TPOMEKYTKE.

Tpuronomerpruyeckue PyHKIIMN, X CBOMCTBA U Ipa(UKH.



[TokazatenbHas u norapudmuueckas GyHKIMU, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB GyHKIMM 1711 PELIEHUs] YPABHEHUH U JIMHEUHBIX CUCTEM.

Ucnonp3oBanne rpadukoB (YHKIUN JUIsI KUCCIEAOBAHUS TPOIECCOB M 3aBHCHUMOCTEH,
KOTOpbIE BO3HUKAIOT NPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX IPEIMETOB U PEAIbHON HKU3HU.

Hayana maTeMaTH4YeCKOro aHajausa

HenpepriBable QyHKIIMU. MeTo MHTEPBAIOB JUIsl pELICHUS HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuyeckuii U GU3NUECKUN CMBICI TPOU3BOAHOM.

[IpousBoaHbIe d7MeMEHTApHBIX (PYHKIUN. DOpMYIbl HAXOXKICHHS MPOU3BOAHOW CYMMBI,
OPOU3BEECHUS U YACTHOI'O (DYHKLIUH.

[IpumeHneHre MPOU3BOIHON K MCCIENOBAaHUIO (DYHKIUHA HA MOHOTOHHOCTh U DKCTPEMYMBI.
Haxoxnenrne HanOonpIero 1 HAaMMEHbLIETr0 3Ha4eHNs (PYHKLIMU Ha OTPE3KE.

[IpumeHeHne NpOWM3BOAHOM [ HAXOXKIAEHHS HAWJIY4IIETO PEIIEHHUs B IPUKIAIHBIX
3aj1a4ax, JJs OINpeeleHns CKOPOCTH Mpoliecca, 3aJaHHOro (hOpMyIIoN WK rpaduKoM.

[TepBooOpaznas. Tabnuiia nepBooOpa3HBIX.

WNHrerpan, ero reoMerpudyeckuid M (U3MYECKUU CMBbICI. BbluucieHwe uHTErpaiga Imo
dbopmyne Herorona—JleiboHuIA.

IHJIAHUPYEMBIE PE3YJIbTATBI

OcBoenue ywebHOro mpenmera «MaTtemaThka» IOJDKHO oOecreuuBaTh JIOCTHXKEHHE Ha
YpPOBHE CpEAHEro oOmero o0pa3oBaHMs CIEAYIONIUX JIMYHOCTHBIX, METANpPEAMETHBIX U
PEeIMETHBIX 00pa30BaTEbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJBbBTATDBI

JIngHOCTHBIE pE3yNbTaThl OCBOSHUS TNPOrpaMMBl y4eOHOro mnpeaMera «MaTemaTuka
XapaKTEPU3YIOTCS:

['paxmaHnckoe BOCIIUTaHHUE:

c(hOPMUPOBAHHOCTBIO TPAXKJIAHCKONM TO3MUIIMK  OOYyYalollerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'O WJIEHa POCCHUICKOro oOIIecTBa, MPEICTABICHUEM O MAaTeMaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHUM, MPOIEAYyp Tpa)KJaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI M TIP.), YMEHUEM B3aUMOJCHCTBOBATh C COIMAJIBLHBIMH HMHCTUTYTaMU B
COOTBETCTBHH C MX PYHKIIMSIMHU 1 Ha3HAYCHHUCM.

[TaTproTnyeckoe BOCIIMTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPayKIaHCKOM MACHTUYHOCTH, YBOXKECHUS K MPOLULIOMY U
HACTOSIIIEMY POCCUMCKON MAaTEMATHUKH, IECHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUNUCKHUX
MAaTEMATUKOB U POCCUMCKOM MAaTE€MAaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX JOCTHKCHUN B
JIPYTUX HAyKax, TEXHOJOTHIX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM  JYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa; chHOpMUPOBAHHOCTHIO
HPABCTBCHHOT'O CO3HAHUSI, STUYECKOr0 MOBEAECHHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTMKEHUM HAYKU M JICSATEIbHOCTHIO YYEHOrO; OCO3HAHMEM JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOMYHMBOTO OYayIIEro.

DcTeTHYecKoe BOCITUTaHHE:

A3CTETUYECKUM  OTHOLIEHWEM K  MHPY, BKIKOYasg  3ICTETUKY  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, PEIICHUN, pPaCCYKIEHUN; BOCIPUUMYUBOCTHIO K
MAaTeMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3n4ecKoe BOCIIUTAHUE:



c(hOpMHPOBAHHOCTBHIO YMEHUS MPUMEHSITh MaTEMaTUUECKUE 3HAHUS B HHTEpECcaxX 370POBOTO
u Oe3omacHoro obpasza *KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTIBIXA, PEryisipHas Gu3ndeckas akTUBHOCTD);
buznIecKoro COBEPIIICHCTBOBAHMUS, npu 3aHATHAX CITIOPTHBHO-03/I0POBUTEIHLHOM
TESTENBHOCTHIO.

TpynoBoe BoCcTIUTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOWS; WHTEPECOM K Pa3INYHBIM
chepam npodeccHoHaTBHON JESITEIbHOCTH, CBA3aHHBIM C MATEeMATHKON U €€ NPHIIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOP Oymyiiel mpodecCuu M pean30BhIBATh COOCTBEHHBIC
KU3HCHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTEMaTHYECKOMY OOpa30BaHUI0 U
caM000Opa30BaHUI0 HA MPOTSHKEHWHU BCEW KU3HU, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEIICHUH MPAKTUYECKUX 3a7a9 MaTeMaTHIECKON HAITPaBICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(hOpMHPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYPhI, TOHMMAHWEM BIUSHHUS COIIMAIBHO-
PKOHOMHYECKHX TIPOIECCOB HA COCTOSHHUE TPUPOMHONW M COIHUAIBLHON Cpeapl, OCO3HAHUEM
ro0agpbHOrO0  XapakTepa  JKOJNOTHMYECKHMX  MpoOJjeM; OpUeHTAalWeld Ha  MPUMCHECHHE
MaTEMaTUYECKUX 3HAHWUHU JJI PEHICHUs 3aJlad B 00JIACTH OKPYIKAIOMIEeH CPE/Ibl, TJIaHUPOBAHMSI
MOCTYITKOB M OIEHKH UX BO3MOXKHBIX TTOCIIEJCTBUMN ISl OKPY>KAIOIIEH CPEIbI.

[leHHOCTH HAYYHOT'O MTO3HAHUS:

c(hOpPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECCTBCHHON MPAKTHKHU, TOHUMAaHUEM MaTeMaTHUECKON HayKH Kak chepsl
YEIIOBEUECKON NIEATEILHOCTH, dTANoB €€ pa3BUTHSA M 3HAYUMOCTH JJIS PA3BUTHS IIMBUIIM3AIUH;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKA M MaTEMaTU4YeCKOW KyJIbTypOW KakK CpPEICTBOM TO3HAHUS
MHUpa; TOTOBHOCTBIO OCYIIECTBIISITH TPOSKTHYIO M  HCCIICIOBATEIbCKYIO JICITCIBHOCTh
WHIUBUIYAJTLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHble pe3ynbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTro mpeamera «MaTemaTukay
XapaKTEpU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENAbHBIMU  OelCmEUIMU,
VHUBEPCATLHLIMU — KOMMYHUKAMUBHLIMU ~— OCUCMBUAMU,  VHUBEPCAIbHLIMU — Pe2YAAMUEHbIMU
oelicmeusimu.

1) Vuusepcanvuvie nosnasamenvhsvle oeticmaus,, obecneuusarom opmuposanue 6A308blx
KOCHUMUBHBIX NpOoYeccos o0yuaroujuxcsi (0ceoeHue mMemooo8 NO3ZHAHUS OKPYIHCAIOUe20 Mupa,
NpUMEHeHUe 102UYECKUX, UCCIe008ameNbCKUX onepayull, yMeHul pabomams ¢ uHgopmayueti).

bazoBsie nornueckue neUCTBUA:

e BBIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIEC MPU3HAKKM MAaTEMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIY MOHITHAMHU; (OPMYIHPOBATH OINPEACICHUS TOHITHM,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJAcCU(UKAIIMU, OCHOBAHUS I 0000IIEeHUS 1
CpaBHEHUS, KpUTEPUH MTPOBOIUMOI0 aHAJIU3A;

e BOCIPUHUMATh, (POPMYJIHPOBATH M MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIIATENbHbIC, EAMHUYHbIC, YACTHBIE U OOIIHNE; YCIOBHBIC,

e BBIABIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHBOpPEUHUsS B (hakTax,
JAHHBIX, HAONMIOMEHUSAX W YTBEPXKICHHUAX; TNpeIjaratb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

e JIENaTh BBIBOJLI C HCIIONH30BAHUEM 3aKOHOB JIOTWKH, JCIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3aKIIOUEHUH 110 AaHAJIOTUH;



MIPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUMN (TIPsIMbIE U
OT MIPOTUBHOTO), BHICTPAMBATh apTyMEHTAIUIO, IPUBOJANTH MPUMEPHI M KOHTPIIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIE CY>KJCHUS U BHIBOJIBI;

BBEIOMpATh CHOCOO pemieHus ydeOHOW 3agaudM (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelIeHnsi, BEIONpaTh HauOoJiee MOAXOMSIIANA ¢ yI4ETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBrle nuccnenoBaTenbCKue JSHUCTBU:

HCIIONb30BaTh  BOMPOCHI  KAaK  HCCICAOBATECIIbCKUM  MHCTPYMEHT  TTO3HAHUS;
(bOopMyIMpOBaTh BOMPOCHL, (PUKCHUPYIOIIKE MPOTHBOpEUYHE, MPOOJeMy, yCTaHABIIUBAThH
HCKOMOE ¥ TaHHOE, ()OPMHUPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOKO TIO3UITUIO, MHCHHUE;
MPOBOJUTH  CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HMCCIIEIOBaHUE IIO0
YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OO0BEeKTa, SBJICHHS, TpoIecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEKy 00bEKTaMH, SBICHUSMH, IPOIECCAMMU;
CaMOCTOATEIHLHO (OPMYITHPOBATH OOOOIIEHUS U BBIBOJIBI TI0 PE3yiIbTaTaM MPOBEIEHHOTO
HAOJIFOICHMSI, WCCJICIOBAHMS, OIICHUBATH JOCTOBEPHOCTH IMONYYCHHBIX pE3yIbTaTOB,
BBIBOJIOB M 00OOIIIEHUII;

MIPOrHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEATIOTOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ nundopmarmei:

BBISIBIIAATH e(OUIUTH HHMOpPMAITUH, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOIPOC U IS
peLIeHUs 3a1a4u;

BbIOMpaTh MHGOPMAIMI0 M3 HMCTOYHUKOB PAa3JUYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBaTh M HHTEPIPETHPOBATH WH(OOPMAIMIO DPA3JIUYHBIX BHIOB U (opM
IIPEACTABIICHNUS;

CTPYKTYpUpOBaTh HH(OpMaALUIO, MPEACTaBIATh €€ B  pa3lIMuHbIX  (opmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBAaTh HAAE&KHOCTh MHMOPMALMU 1O CaAMOCTOSTENBbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vhueepcanvhvie KOMMYHUKAMUGHbLE OcliCmeUs, 0Oecnevusarom coopmupo8aHHoCcns
COYUALHBIX HABBIKOE 00YYAIOUUXCA.
O61enue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJIEHHSI B COOTBETCTBHM C YCJIOBHUSIMU U LEISIMHU
OOIlIeHUs; SICHO, TOYHO, TPaMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJYy PEIIeHMs 3a/J1aud, KOMMEHTUPOBATH
MIOJIyYEHHBIN PE3YIbTAT;

B X0Jle 00CYX/IEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMbI, IPOOJIEMBI,
pelaeMoi 3a/1auu, BbICKa3bIBaTh MU, HAllEJIEHHbIE HA MOUCK PELICHUS; COMOCTABIATh
CBOHU CYXKJEHUS C CYXKJACHUAMM IPYTUX YUaCTHUKOB JAHANOra, OOHapyXKUBaTh pa3iniue u
CXOJCTBO TIO3MLIMHA; B KOppeKTHOW ¢opme (opMynHpoBaTh pa3HOIJIAcusi, CBOU
BO3PaKEHMUS;

IIPENCTABIIATh PE3YJIBTATHl PELICHUS 3aJa4yM, SKCIEPHMEHTa, HCCIIEIOBAaHUSA, NPOEKTA;
CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4Y€TOM 3a7ad MpPE3CHTALMU U
0COOEHHOCTEH ayIUTOPHUH.

CoTpyIHHYECTBO:

MOHWMATh M HUCIIONIH30BATh MPEUMYIIECTBA KOMAaHIHON ¥ WHIWBHIYATHHOW pabOThI MpU
pelICHUM y4eOHBIX 3ajJad; MPUHUMATH IIC]Ib COBMECTHOW JICATEILHOCTH, TUIAHUPOBATH
OpPTaHMW3allMI0 COBMECTHOW paboThI, pacHpeneisaTh BHIBI padOT, IOrOBapHUBaTHCH,
00CyXIaTh MPOIECC U Pe3yIbTaT padOTHl; 00001IaTh MHEHHUS HECKOJIBKHX JIIOJICH;



e yYacTBOBAaTh B I'PYNIOBBIX (opMax paboThl (0OCYX AeHHUS, OOMEH MHEHHM, «MO3TOBbIE
HITYPMBD» U WHBIE); BBITIOIHATH CBOIO YAaCTh paOOTHI M KOOPIMHUPOBATH CBOU JACHCTBHS C
JIPYTUMU YJ€HAMU KOMaH/bI; OIICHUBATh KA4ECTBO CBOETO BKJIa/Ja B OOMIMN MPOAYKT IO
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynsamuensle oelicmsus, 0b0ecneuusaron GopmMupo8aHue CMulcio8blxX

YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUIAH, AJTOPUTM pELICHUS 3aJayd, BbIOMpaTh CHOCOO peleHus ¢ Yy4EToM
UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBAaTh M KOPPEKTUPOBATh
BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOIIb:

e BJIAJETh HABBIKAMH TO3HABATENbHOM pediekcun Kak OCO3HaHUS COBEPIIAaeMbIX
NEUCTBUM M MBICIMTEIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJS TpoIrecca W pe3yiabTaTa pEHIeHHS MaTeMaTHYeCKOU
3a]a4H;

e TMpPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpPH PEIICHUM 3aJla4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAaHHBIX, HANJICHHBIX
OIMOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OIICHUBATb COOTBETCTBUE pe3yibTaTa LEIM U YCIOBUAM, OOBACHATH MPUUYHHBI
JOCTHKEHHSI WIIM HEJOCTHKEHHS PE3YyIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, AaBaTh
OLIEHKY NMPUOOPETEHHOMY OIBITY.

HNPEIAMETHBIE PE3YJIBTATBI

OcBoenue y4yeOHOro Kypca «Airedpa M Hayaja MaTeMaTHUYECKOro aHalu3a» Ha YPOBHE
CpeIHero o0Iero oopa3oBaHUs TOHKHO O0ECIEeYMBaTh JOCTHKEHUE CIENYIOLIUX MPEAMETHBIX
00pazoBaTeNbHBIX PE3YIbTATOB:

10 KJIACC

Yucsa 1 BIYMCICHUSA

OnepupoBaTh MOHATUSIMU: PALMOHAIIBHOE U JEUCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAS U
JeCITUYHAS 1POOb, MPOIICHTHI.

BrinonHaTe apudmMernueckue onepaiuu ¢ palioHaIbHBIMU U JEUCTBUTEILHBIMU YUCIAMU.

BoimonuasaTh  MpUOMMKEHHBIE BBIYHCICHUS, WCIONB3yS TNpaBWIa OKPYIJICHHsS, JelaTh
IPUKUJIKY U OLIEHKY pE3yJIbTaTa BHIYUCICHUM.

OnepupoBaTh MOHSATUSIMU: CTENEHb C IIEJIBIM IOKa3aTeleM; cTaHaapTHas ¢opma 3arucu
JCUCTBUTENHHOTO YHWCJA, KOPEHb HATypaJIbHOW CTEMEHU; WCIIOJIIB30BATh MOIXOAIIYI0 (OpMy
3aIMCH ICMCTBUTEIBHBIX YHCEIT I PEIICHUS MPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHHYC U TaHI€HC MPOU3BOJILHOIO YIJia; UCIOJIb30BATh
3aMKch MPOU3BOJBLHOIO yIila yepe3 00paTHbIE TPUTOHOMETPUUECKHE (DYHKIIMH.

YpaBHeHUs] U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIOE, PAIMOHAIBHOE,
UppalMOHAIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

BeimonuasatTe  mpeoOpa3oBaHUS ~— TPUTOHOMETPUYECKHUX  BBIPAXKEHUHW W pemiaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BeimonasaTe mmpeoOpa3oBaHmsl METbIX, PAMOHATBHBIX W HPPAIMOHAIBHBIX BBIPAKCHUN U
pelaTh OCHOBHBIE TUIIBI LEJbIX, PALIMOHATIBHBIX U UPPALIMOHATIBHBIX YPABHEHU U HEPABEHCTB.



[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA I PELICHUS MaTeMaTUYECKUX 3a7ad U 3a7ad u3
pa3IMYHbIX 00acCTel HAYKH U peaibHOM KU3HMU.

MonenupoBath pealbHbIE CHUTyallMl Ha S3bIKE alreOpbl, COCTaBIATh BBIPAXKEHUS,
ypaBHEHMs, HEPaBEHCTBA IO YCJIOBHUIO 3aJayM, UCCIEI0BaTh IOCTPOCHHBbIE MOJEIN C
MCIIOJIb30BAaHUEM anmnapara ajareOpsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUIMU: (DYHKIUSA, CIIOCOOBI 3a1aHus (YHKIMH, 0071aCTh ONPEACICHUS U
MHOKECTBO 3HaUeHUM (PyHKIMH, rpaduK PYHKIIUU, B3AaUMHO 00paTHbIE (yHKITUH.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEYETHOCTh (PYHKIIMU, HYJIH QYHKUIKHU, POMEKYTKH
3HAKOTIOCTOSHCTBA.

Wcnonb3oBath rpaduky GyHKIMM 7151 pellieHus ypaBHEHUH.

Crpoutrb M uuTaTh rpapukd JUHEWHON (YHKLIMH, KBAaAPATHUYHON (YHKLUHH, CTENEHHON
(GYHKITUY C TIEJTBIM TTOKA3aTeIIeM.

Ucnonw3oBate rpaduku (GyHKIHME I HUCCIEIOBAHHUS MPOIECCOB M 3aBUCUMOCTEH TpHU
pElIeHNH 3a/ad U3 APYruX y4eOHBIX MPEIMETOB M PEAIbHOM JKU3HU; BbIpaxaTh (hopmyiaaMu
3aBUCHUMOCTH MEXIY BEIMYMHAMHU.

Hauana MaTeMaTH4eCKOro aHajau3a

OnepupoBaTh TOHSTHIMU: TOCIEAOBATEILHOCTh, apupMETUYECKass W TeoMeTpuuecKas
IIPOTPECCHUHU.

OnepupoBaTh NOHATUSAMU: OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKasi MPOrpeccus, cymMma
0ECKOHEUHO yOBbIBAIOIIEH FEOMETPUUECKON MTPOTrPECCHUH.

3anaBaTh NOCIEN0BATENLHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA IMOCIEAOBATENBHOCTEN W NMPOTPECCUN JJISI PELICHUS PEabHBIX
3a/1a4y IPUKIAJHOIO XapaKTepa.

MHokecTBa M JIOTHKA

OnepurpoBaTh MOHATUSAMHU: MHOKECTBO, ONEPALIMU HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JiJisl ONUMCAaHUs peajbHbIX MPOLECCOB U
SIBIICHUM, TIPU PEIISHUU 3aJ1a4 U3 JPYTUX yYeOHBIX MPEAMETOB.

OnepupoBaTh NOHATUSAMU: ONIPEAEIEHUE, TEOPEMA, CIEICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucia 1 BBIYMCICHUSA

OnepupoBaTh MOHATUSMHU: HATYpPaJIbHOE, LIETI0€ YUCII0; UCI0JIb30BAaTh MPU3HAKU AEITUMOCTH
LEIBIX YUCEN, PA3JI0KEHUE YHCIIa HA MPOCThIE MHOKUTEIM JJIsI PELLICHHS 33/1a4.

OnepupoBaTh NOHATHUEM: CTENIEHD C PAIMOHATIBHBIM MTOKA3ATEIIEM.

OmnepupoBath MOHATUSAMHU: JTOrapudM YUCa, TECATUIHBIC U HATYypaJIbHbIEC JIOTapru(MBbI.

YpaBHeHUs] U HEPABEHCTBA

[IpumeHnsaTh CBOWMCTBA CTEMEHW JUIsi MpeoOpa3OBaHUA BBIPAKEHUI;, OIEPUPOBATH
NOHATUSAMMU: MTOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIBI MIOKA3ATEIbHBIX
YPaBHEHUI U HEPABEHCTB.

Boimonusate  mpeoOpa3oBaHUs  BBIPAXKEHUH, COAEpXKAIUX JIOrapudMbl; OMEpUpPOBATH
MOHATUAMU: JIorapu(MHUUECKOEe YpaBHEHHWE U HEPABEHCTBO, pelIaTh OCHOBHBIE THIIbI
norapu(MUYECKUX YpaBHEHUI 1 HEPABCHCTB.

HaxoauTe pemieHust npocTelmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSIMH: CUCTEMA JIMHEMHBIX YPABHEHHUM U €€ PEIIEHUE; UCIOIb30BATh
CUCTEMY JIMHEWHBIX YPABHEHUM JJIs1 PELICHUS TPAKTUYECKUX 3a]a4.



Haxomurts peuieHus MpOCTEUIINX CUCTEM U COBOKYIIHOCTEW pPallMOHAJIBHBIX YPABHEHUN U
HEPABEHCTB.

MonenupoBath pealbHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTaBIATH BBIPAKCHUS,
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBUIO 3aJlayH, UCCIEI0BATh MOCTPOCHHBIE MOJIETH C
HCITIOJIb30BAaHUEM amnmnapara ajareOpsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh NOHATHSAMU: IepuoAnYecKas (QYHKIUS, MPOMEKYTKH MOHOTOHHOCTH
GYHKIIMK, TOYKK JKCTpemMyMa (GyHKIMM, HauOoJbIIee W HaWMEHbIee 3HaueHUs (YyHKIUH Ha
IPOMEXYTKE; UCIIOJIB30BATh UX JIJISl UCCIIEIOBaHUS (DYHKINH, 3aJaHHON rpaduKoM.

OnepupoBarh  MOHATHSMH:  rpaduKd  TOKA3aTeNbHOW,  JIOTapU(MUYECKOW U
TPUTOHOMETPUUYECKUX (DYHKIIHM; N300pakaTh UX HA KOOPJAWHATHOM TUIOCKOCTH U MCIIOJIBH30BATh
JUISl pelIeHUs] YypaBHEHU U HEPaBEHCTB.

N3o0paxkath HA KOOPAWHATHOM IIJIOCKOCTH TpadWKU JHHEHHBIX ypaBHEHUH U
UCIOJIb30BaTh UX VISl PEUICHUSI CUCTEMBI IMHEWHBIX YpaBHEHUH.

Ucnonb3oBaTh rpapukd (QyHKOUN JUIsl UCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH W3
JIPYrUX Y4€OHBIX TUCHIUTLINH.

Hauana MaTeMaTH4eCKOro aHajau3a

OmnepupoBath MOHATUAMH: HETPEPhIBHAS (QYHKIMS; TPOU3BOIHAS (DYHKIIMH; UCTIOIB30BATh
reOMEeTpUYEeCKU U (PU3UUECKUN CMBICI IPOU3BOAHON /ISl pELICHUS 3a/1ay.

HaxoauTe mnpou3BOJHBIE 3JIEMEHTAPHBIX (YHKIUM, BBIYUCISTH MPOU3BOJHBIE CYMMHBI,
IPOU3BEACHHUS, YACTHOTO (DYHKIIHIA.

Wcnonb3oBaTh MNPOM3BOAHYIO [UJIsl HKCCIeNOBaHMS (YHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, TPUMEHATH PE3yJIbTAThl UCCIEIOBAHUS K TOCTPOSHUIO T'paUKOB.

Hcnonb3oBaTh MPOU3BOAHYIO JUISl HAXOXKIAEHUS HAUIYUYLIEro PEUIeHUs B NPHUKIAJHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUAMH: TEPBOOOpa3Has M MHTETpasl; MOHUMATh T'€OMETPUYECKUU U
(u3MYECKUil CMBICT UHTErpaa.

Haxonute mepBooOpa3Hbie AMeMEHTapHBIX (DYHKIHMI; BBIYUCIATH MHTETpAT MO (opmyse
Hprorona—JleitOnunia.

Pematy mpuknagHble 3a7aud, B TOM YHCIIE COIMAIbHO-DKOHOMUYECKOT0 M (PU3NYECKOTO
XapakTepa, CpeCTBaMH MaTEMaTHYECKOI O aHaJn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonunuecTBo yacoB DJIeKTPOHHbBIE
Jl:;-)ﬂ HaumeHoBaHMe pa3/iesioB U T€M IPOrpaMMbl Beero KonTpoabHbie f,%gg,?;}lgmm e
padoTbI pecypebl
1 MHokecTBa pallMOHAIIBHBIX U JEUCTBUTEIBHBIX YHCeN. PallnOHaIbHbBIE 14 1
ypaBHEHHUS U HEPABEHCTBA
2 Oynkimun U rpaduki. CTeneHs ¢ 1esbIM oKa3aTeIeM 6
3 Apudmernueckuil KopeHb N—oii crenenu. MppanuonaibHbie 18 1
yYpaBHEHUs U HEPABEHCTBA
4 DopMyITbl TPUTOHOMETPHH. T pUTOHOMETPUYCCKHE YPAaBHEHUS 22 1
5 [TocnenoBaTenbHOCTH U POTPECCUU 5
6 [ToBTOpeHue, 06001IeHNEe, CUCTEMATH3AIIHS 3HAHUN 3 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOPAMME 68 4
11 KJIACC
KonunuecTBo yacoB DJIEKTPOHHBIE
N | Hammenopaume pasienos u Tem nporpamb: Beero Konrpo |- paxcrars f,'é';ﬂ’i‘fa'}'ﬁﬁ -
padoThI padoThI pecypchl
1 Crenens ¢ panmoHaabHBIM Noka3aresneM. [loka3zaTenbHast pyHKUHS. 12 1
[Toka3aTenbpHBIC ypaBHEHUS M HEPABEHCTBA
5 Jlorapudmuaeckas pynkuus. Jlorapudmudeckue ypaBHSHUS U 12
HEPABEHCTBA
3 Tpuronomerpuueckue GyHKIUH U UX rpapuku. TpuronomeTpudyeckue 9 1
HEPABEHCTBA
4 [TpousBognas. [Ipumenenne mpou3BOAHOM 24 1
5 WuTerpan u ero npuMeHEHuUs 9
6 CucteMbl ypaBHEeHHI 12 1
7 HatypanbHble u 1ienbie yrcna 6
8 [ToBTOpeHME, 0000IICHNE, CHCTEMAaTH3aINs 3HAHUN 18 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOPAMME 102 6 0




IHNOYPOYHOE IIVTIAHUPOBAHHUE

10 KUIACC
KosnuyecTBo yacoB DJIEKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kourpossurie fll3y'leﬂl/lﬂ :)lﬁl;l;I;OBaTeHLHLIe
padoThI pecypesI
1 MHO0keCTBO, OTIepalliy HaJl MHOKeCTBaMU. J{narpaMMel 1
Oitnepa—BenHa
2 Panmonaneheie yncna. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, 1
MIPOIICHTHI, 0ECKOHEYHBIE TIEPUOTUUECKHIE TPOOH
3 ApudmeTrueckue onepanuu ¢ paluoOHaIbHbIMU YHCIAMH, 1
peoOpa30BaHUs YHCIOBBIX BhIPAXKEHUN
4 [Ipumenenue apoGeit u MPOLCHTOB /LS PEIICHNUs TPHKIA/IHBIX 1
3a/1a4 U3 pa3lInYHbIX OTpacieil 3HaHUM U pealbHOM KU3HU
5 [Ipumenenue apoGeit u MPOLEHTOB /LS PElICHNs PHKIA/IHBIX 1
3a/1a4 U3 pa3InYHbIX OTpacieil 3HaHUM U peabHOM KU3HU
6 JleiicTBuTenpHBIC YKcna. ParioHanbHbIe M UPpallMOHAIBHBIE YUCIIA 1
7 ApudmMeTHuecKne oneparyy ¢ IeHCTBUTEIbHBIMUA YHCIAMHU 1
8 [TpubmimkEHHbBIE BHIYHCICHUS, MpaBia OKPYrIeHUs, MPUKUAKA 1 1
OLICHKA pe3yJIbTaTa BBIYUCICHUN
9 ToxmecTBa v TOXKIECTBEHHBIC MPEOOPa30BAHMS 1
10 YpaBHeHUe, KOpEeHb YpaBHEHUS 1
11 HepaBeHcTBO, penieHne HepaBeHCTBA 1
12 MeTo1 HHTEPBAJIOB 1
13 Pemenue nenbix ¥ IpoOHO-pallMOHAIBHBIX YPaBHEHUN U 1
HEPABEHCTB
14 KoHnTtposnbHas paboTa mo TeMe "MHOXKeCcTBa parioHaIbHBIX U 1 1
NEUCTBUTENBbHBIX Yncel. PalioHanbHbIe YpaBHEHHS K HEPaBEHCTB"
15 dyHKIMA, criocoObl 3aanus Gynknun. B3anmuo oopatHbie 1
byHKIIH
16 I'padux pynkunn. O6nacTh onpeneaeHus: U MHOKECTBO 3HAUEHUN 1
dbysakun. Hynu ¢pyakiun. [IpoMexxyTKu 3HaKOMOCTOSTHCTBA
17 UETtHbie 1 HEUETHBIC PYHKITN 1
18 CTftneHb ¢ 1enbIM nokaszatenem. CtannaprHas popma 3amucu 1
JIEHCTBUTENIPHOTO Yncia




Hcnonb3oBanue nmoaxosmeil GopMbl 3aIUCH 1EHCTBUTEIBHBIX

19 quces JUIsl pelieH sl IPAKTUYECKHX 3a/1a4 U IPEeACTABICHUs JaHHBIX .
20 Crenennast GyHKIUS C HATYpaJbHBIM H LEJIBIM MOKa3zaTesneM. Eé 1
CBOWCTBA U rpauk
21 ApudpmeTrueckuii KOpeHb HATYpaJIbHOH CTENEHH 1
22 ApudmeTnueckuil KOpeHb HaTypaJIbHON CTENIEHH 1
23 CBoiicTBa apu(hMeTHUECKOr0 KOPHS HATYpaJIbHOM CTENeHU 1
24 CaoiicTBa apu(PMETUYECKOTO KOPHS HATypaJIbHOM CTENEeHU 1
25 CaoiicTBa apu(MEeTUYECKOTO KOPHS HATYPaJIbHOH CTENeH! 1
26 JeiictBus ¢ apupMETHUECKUMH KOPHSIMHU N—OH CTENEHH 1
27 JeticTBus ¢ apudmeTHUIecCKUMU KOPHSIMHU N—OM CTENEeHN 1
28 JeiicTBus ¢ apuMEeTHIECKUMHU KOPHIMH N—0ii CTETIEHU 1
29 JleiicTBus ¢ apu(METHICCKHMH KOPHSIMHU N—OW CTCIICHH 1
30 JeiicTBus ¢ apupMEeTHIECKUMU KOPHIMH N—Oi CTETIEHU 1
31 PemeHne nppanimOHAIBHBIX YPABHEHUN U HEPABEHCTB 1
32 Penienue uppalmoHanbHbIX YPaBHEHUH U HEPABEHCTB 1
33 Penrenne uppanmoHaNbHBIX YpaBHEHUH U HEPABEHCTB 1
34 Penienue uppalmoHanbHbIX YPaBHEHUH U HEPABEHCTB 1
35 Pemienne nppanmOHAIBHBIX YPABHEHUN U HEPABEHCTB 1
36 CgoiicTBa 1 rpaduK KOpHS N-0i CTETICHU 1
37 CaoiicTBa u rpaduk KOpHs N-0ii CTeNeHU 1
38 KoHnTtponbHas pabota nmo teme "ApudmMeTHiaecKknii KOpeHb N—oi 1
creneHu. MppanuoHanbHble ypaBHEHUS M HEpaBEeHCTBA"
39 CuHyc, KOCHHYC ¥ TaHTE€HC YMCIIOBOTO apryMeHTa 1
40 CuHyC, KOCUHYC U TAHT'€HC YHMCIOBOIO apryMeHTa 1
41 ApKCUHYC, apKKOCHHYC M apKTaHI'€HC YMCIIOBOI'O apryMEeHTa 1
42 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIIOBOTO apryMEHTa 1
43 Tpuronomerpudeckas OKpyKHOCTb, OTIpe/IelICHUE 1
TPUTOHOMETPUUYECKUX (PYHKLUI YUCIOBOIO apryMeHTa
44 TpuroHomerpudeckas OKpyKHOCTB, OTIpe/IelICHIE 1
TPUTOHOMETPUUYECKUX (PYHKLUI YUCIOBOIO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
46 OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1
47 OCHOBHbBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1




48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

49 [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BhIPAKEHUN 1

50 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUH 1

o1 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUN 1

52 [Ipeobpa3oBaHKe TPUTOHOMETPHUECKUX BBIPAKSHUN 1

53 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUHN 1

54 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI 1

55 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

56 Pemienne TpUroHOMETPUIECKUX YPaBHEHUM 1

o7 Pelenne TpUroHOMETpUUECKUX ypaBHEHUI 1

58 PemieHne TpUroHOMETpUYECKUX YPaBHEHHUN 1

59 Pelenne TpUroHOMETpUUECKUX ypaBHEHUI 1

60 Kontponbnas padota o teme "®opmMyiibl TPUTOHOMETPUH. 1
TpuronomeTpuyeckue ypaBHeHHs "

61 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS ITOCIEI0BATEILHOCTEM. 1
MOHOTOHHBIE [TOCIIEA0BATEILHOCTH

62 ApudpmeTrueckast ¥ reoMeTpuiecKas nporpeccuu. Mcnoiap3oBanue 1
IPOTPECCUN JIIsl pEIICHHs] peaibHbIX 33]a4 MPUKJIAJHOTO Xapakrepa

63 Beckoneuno yOsiBatomiast reoMmetpudeckas nporpeccusi. Cymma 1
0ecKOHEYHO yOBIBAIOIIEH reOMEeTpUYECKOM Mporpeccuu

64 dopmyra CI0KHBIX MTPOLEHTOB 1

65 @dopmyra CI0KHBIX MPOLEHTOB 1

66 O06o06menne, cucTeMaTu3anus 3HaHUK 3a Kypce anredpsl U Havyas 1
MaTemaTuueckoro ananmsa 10 kimacca

67 HTorosast KOHTpoOJIbHAs paboTa 1

68 O0600meHue, cucTeMaTru3aIusa 3HaHUK 3a Kype anreOpsl U Haval 1
MareMaTudeckoro aHanusa 10 kiacca

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KVIACC

Kosn4yecTBo 4acoB JIeKTPOHHbIE
[
wn | Tewaypora Beoro  Kowpommme | Mpuermwcosme i QO
padoThI padoThI pecypebi
1 CreneHb ¢ palliOHATBHBIM ITOKA3aTEIEM 1
2 CBolicTBa CTENIEHH 1
3 [IpeoOpa3oBaHne BRIPAKEHHNA, COACPIKALIIX 1
palnMoHaIbHbIE CTENCHH
4 [IpeoOpa3oBaHne BBIpAKEHHUN, COACPIKALIIX 1
palMoHaIbHbIE CTEIIEHH
5 [IpeoOpa3oBaHne BBIpAKEHHIA, COACPIKALIIX 1
palMoHAIIbHBIE CTENCHH
6 Iloka3aTenbHble YpaBHEHUS 1 HEPABEHCTBA 1
7 IToka3arenbHble ypaBHEHHsI U HEPAaBEHCTBA 1
8 Iloka3arenbHblEe ypaBHEHUS M HEPABEHCTBA 1
9 Iloka3arenbHble ypaBHEHHsI U HEPAaBEHCTBA 1
10 [loka3aTenbHblE ypaBHEHUS] U1 HEPABEHCTBA 1
11 [loxazarenbHast pyHKLIMSA, €€ CBOWCTBA U 1
rpadux
KonTponbhas pabora no teme "CreneHs ¢
12 panMoHaNbHBIM MoKa3ateseM. [lokazaTenpHast 1 1
¢bynknus. [lokazaTenbHble ypaBHEHUS U
HepaBeHCTBa"
13 Jlorapudm gucia 1
14 JlecsiTHuHBIE U HATYpaJIbHBIE JTOTAPU(PMBI 1
15 [IpeoOpa3oBaHne BBIPAKEHHA, COACPIKALIIX 1
sorapuMsl
16 [IpeoOpa3oBaHne BBIPAKEHHA, COACPIKALIIX 1
sorapuMsl
17 [IpeoOpa3oBaHne BBIPAKEHHUNA, COACPIKALITIX 1
sorapudmsl
18 [IpeoOpa3oBaHne BBIPAKEHHNA, COACPIKALIIX 1
norapugmsl
19 Jlorapugmuueckue ypaBHEHHsI 1 HEPABEHCTBA 1




20 Jlorapugmuueckue ypaBHEHHsI 1 HEPABEHCTBA 1
21 Jlorapudmudeckue ypaBHEHHUsI 1 HEPABEHCTBA 1
22 Jlorapugmuueckue ypaBHeHHs] 1 HEPAaBEHCTBA 1
23 Jlorapudmuueckas QpyHkus, e€ cBolCTBa U 1
rpadux
24 Jlorapudmmueckas QyHKIHs, €€ CBOHCTBA U 1
rpadux
o5 Tpuronomerpuyeckue GyHKIINU, UX CBOMCTBA 1
U rpaduKu
26 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA 1
U rpaduku
27 TpuronomeTrpuyeckue GyHKIINU, UX CBOMCTBA 1
U rpaduKu
8 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA 1
U rpaduKu
29 [IpuMepsl TPUrOHOMETPUUECKUX HEPABEHCTB 1
30 [Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [TpuMepsl TPUTOHOMETPUUECKHX HEPABEHCTB 1
KonrtponsHas pabota o teme
"Jlorapupmuueckas QyHKIuUS.
33 Jlorapudmuueckue ypaBHeHUS U 1
HepaBeHCTBa. T puronomerpuyeckue QyHKIUU
1 ux rpaduku. Tpuronomerpuyeckue
HepaBeHCTBA"
34 HenpepbiBHble QyHKIIUH 1
35 Metoa MHTEpBAJIOB ISl PELICHNS] HEPABEHCTB 1
36 MeTo MHTEpPBAJIOB JUIsl PELICHHs HEPABEHCTB 1
37 [pownsBoaHast GyHKITHH 1
38 [TpousBoaHas GyHKIIMH 1
39 I'eomeTpuueckuit 1 HU3NYECKHIA CMBICIT 1
MIPOU3BOTHOMN
40 I'eomerpuueckuii 1 HU3NYECKHIA CMBICT 1
MPOU3BOJTHOMN
41 [Ipou3BogHBIE 3TIEMEHTAPHBIX (YHKIUI 1




42

[Ipon3BoHBIE 3TIEMEHTAPHBIX (YHKLIUI

HpOI/ISBOI[Haﬂ CYMMBI, ITIPOU3BCACHNA,

43 .
YaCTHOTO ()yHKITHIA

44 [Tpon3BoHAS CYyMMBI, TPOU3BEICHHUS,
9acTHOTO (DYHKIMH

45 [Tpon3BoHAS CYyMMBI, TPOU3BEICHUS,
YaCTHOTO (DyHKITHIA

16 [TpumeHeHrne TPOU3BOIHON K UCCIICIOBAHUIO
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

47 [TpumeHeHrne TPOU3BOIHON K UCCIICIOBAHUIO
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

48 [TpumeHeHre TPOU3BOIHON K UCCIICIOBAHUIO
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

49 [TpumeHeHre TPOU3BOIHON K UCCIICIOBAHHUIO
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

50 HaxoxneHrne HauboIbIIIero 1 HANMEHBIIIETO
3HaueHus! GYHKIIMH HA OTPE3Ke

51 HaxoxneHrne HauOoIbIIIero 1 HANMEHBIIIETO
3HaueHus! HYHKIIMH Ha OTPE3Ke

59 Haxoxnenrne HauboIbIIIero 1 HANMEHBIIIETO
3HaueHus GYHKIIMH HA OTPE3Ke

53 Haxoxnenrne HauboIbIIIero 1 HANMEHBIIIETO
3HaueHus GYHKIIMH Ha OTPE3Ke

54 Haxoxnenrne HauboIbIIero 1 HANMEHBIIIETO
3Ha4YeHMS QYHKIIMU HA OTPE3KE

55 Haxoxnenrne HauboIbIIIero 1 HANMEHBIIIETO
3HaueHus! (YHKIMH Ha OTPE3Ke
[IpumeHeHre pOU3BOAHOM ISl HAXO0XKICHUS
HAWTYYIIEero peleHus: B IPUKIIaJHbIX

56 3a/1auax, 1Js OnpeIeJIeHUsl CKOPOCTH
mpoLecca, 3a1aHHOT0 GopMyJIoN WK
rpaduKom

57 Kontponbnas padota o teme "lIponsBoanas.
[Ipumenenue npou3BogHON"

58 [TepBooOpaznas. Tabmuia mepBooOpa3HBIX

59 IlepBooOpazHasi. Tabsuia nepBooOpa3HbIX




WuTerpai, reoMeTpuuecKuil 1 (pu3nIecKui

60 1
CMBICII MHTErpajia

61 WuTerpan, reoMeTpuuecKkuil 1 (pu3nIecKuii 1
CMBICII MHTErpajia

62 WuTerpai, reoMeTpuueckuil 1 (pu3ndecKui 1
CMBICJI HHTETpaJIa

63 Beruucnienue unTerpana mno gpopmysne 1
Herorona—Jleitbauna

64 Beruuciienue nunterpana mno gopmyine 1
Herorona—JleiiOnuna

65 Beruuciienue unterpana mno gopmyine 1
Herotona—JlelibHuna

66 Beruucnenue nnterpana no gopmyine 1
Herorona—JleiiOHuna

67 CucreMbl TMHENHBIX YpaBHEHUN 1

68 CucTteMbl TMHEHHBIX YpaBHEHUH 1

69 Pemenue NPUKIATHBIX 33721 € TOMOIIBIO 1
CUCTEMBI JINHEWHBIX YpaBHEHUI

70 Pemenue NpHUKIATHBIX 33121 € OMOLIBIO 1
CUCTEMBI JINHEHHBIX YpaBHEHUM
CucremMbl 1 COBOKYITHOCTH LIEJIBIX,

71 paloOHaIbHBIX, HPPALUOHAIIBHBIX, 1
MOKa3aTeIbHbIX, JIOrapU(PMUIECKUX
YPAaBHEHUI U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTH LIEJIBIX,

72 palOHAaIbHBIX, HPPALUOHAIIBHBIX, 1
MOKa3aTeIbHbIX, JIOTapU(PMUIECKUX
YPAaBHEHUI U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTH LIEJIBIX,

73 palMoOHaIbHBIX, HPPALMOHAIIBHBIX, 1
MOKa3aTeIbHbIX, JIOrapu(PMUIECKUX
YPAaBHEHUI U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTH LIEJIBIX,

74 palOHaIbHBIX, HPPALUOHAIIBHBIX, 1

MOKa3aTeJIbHbBIX, JOrapu(pMUUECKUX
YPaBHEHUI U HEPABEHCTB




Hcnonb3oBanue rpadukoB GyHKIUN 17151

75 o 1
peleHusl ypaBHEHUH M CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKIUH 17151 1
peleHusl ypaBHEHUH M CUCTEM
IIpumeHeHne ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PEIICHUIO MATEeMAaTHICCKUX 1
3a/1a4 U 3a/1a4 U3 pa3IndHbIX 00JacTell HayKu
Y pealibHOU JKU3HU

78 KonTponbHas padbora no teme "MHTerpan n 1
ero npumMeHeHusi. CUCTEMbl ypaBHEHU "

79 HatypanbHble 1 1ieble uncia B 3a7a4ax u3 1
pEaATbHOM KU3HU

80 HatypasnbHble 1 1ieble yncia B 3a7a4ax u3 1
pEAIbHOM JKU3HU

81 HatypanbHble 1 1ieble yncina B 3a7auax u3 1
pEAIbHOM KU3HU

82 [Ipu3HaKy KETUMOCTH LENBIX YUCEI 1

83 [Tpu3HAKK TETUMOCTH TEJTBIX YUCEIT 1

84 [Tpu3HaKK AETUMOCTH LENBIX YUCEI 1

85 [ToBTOpeHue, 06001IeHNe, CHCTeMAaTH3aIIUS 1
3HAHUU. YpaBHEHUS

86 [ToBTOpeHue, 06001IeHNe, CHCTeMAaTH3aIIUS 1
3HAHUU. YpaBHEHUS

87 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3aIIUS 1
3HAHUU. Y paBHEHUS

88 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aLIUS 1
3HAHUM. Y paBHEHUS

89 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUS 1
3HAHUU. YpaBHEHUS

90 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aLUS 1
3HAHUU. YpaBHEHHUS

91 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3alIUs 1
3HaHuil. HepaBeHcTBa

92 [ToBTOpenue, 06001IeHNE, CCTeMaTH3aIIUs 1
3HaHuil. HepaBeHcTBa

93 IToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITHS 1




3HaHuil. HepaBencTsa

[ToBTOpeHHE, 0000IIEHNEe, CUCTEMATH3AITIS

94 - 1
3HaHuil. HepaBeHcTsa

95 [ToBTOpeHme, 06001IEHNE, CUCTEMATU3AIIHS 1
3HaHUH. CucTemMbl ypaBHEHUI

9% [ToBTOpenue, 06001IEHNEe, CUCTEMATU3ATIHS 1
3HaHUU. CucTemMbl ypaBHEHUN

97 [ToBTOpenme, 06001IEHNEe, CUCTEMATU3AIIHS 1
3HaHui. OyHKIKH

98 [ToBTOpenme, 06001IEHNEe, CUCTEMATU3AIIHS 1
3HaHui. OyHKIKH

99 HToroBast KOHTpOJIbHAsI paboTa 1

100 HToroBasi KOHTpOJIbHAs paboTa 1
O06o06muienne, cucTeMaTu3anus 3HAaHUHN 3a Kype

101 anreOpsl ¥ HaYal MAaTEMAaTHYECKOTO aHaInu3a 1
10-11 xmaccos
O600611eHne, cucTeMaTru3alys 3HaHU 32 Kype

102 anreOphl U HaYall MATEMATHYECKOTO aHATN3a 1
10-11 kmaccoB

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102










