MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUNCKOMN ®EJAEPAIIUNA
MunuctepcTBo npocsemennsi 1 Hayku Kadapauno-bankapckoii Pecnyoauku
MecrHas aamuHucrpanus Tepckoro mynununaiabHoro paiiona KbP

MKOY «COI num. A.JK. Ilanarosa c.n. Unapkoii»

PACCMOTPEHO COTI'JJACOBAHO YTBEPAKJLETNO
MO yunTeei 3am. qupexrtopa no YBP ) w» L
0z / T -/;- <€
eCTeCTBEHHO-HAYYHOTO A ( & /
MKJIa ] Tymon K.B.
IMporokoa Nel ot «30» 08

") g//ﬁdzf‘ -
s
Kyaruepa JI.3.

TIporokon Nel ot «30» 08

2023 r.

2023 r.

PABOYASA ITPOTPAMMA
(ID 2623333)

y4eOHOro npeaMera «AJredpa M Ha4aJaIa MATEMAaTHYECKOI0 AaHAJIN3A.
ba3oBblil ypoBeHb»

it obyuaromuxcs 11 kmacca

Nnapkoii 2023



MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NOPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETECHIIMSIMHA, COCTABJISTFOIIMMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOI'O
Pa3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJJHOU CTOPOHBI,
OH O0ecrneuynBaeT WHCTPYMEHTAIbHYIO 0a3y Ui H3y4eHUS BCEX eCTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (GOPMHUPYET JTOTUUECKOE M aOCTpaKTHOE
MBIIJICHWE YYalluxXxci Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHHS KYpCOB
uH(OpPMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTO Kypca
y4YaIyecss OBJIAJICBAIOT YHUBEPCATLHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTHU4EeCKOH (opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX IHU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOIBh30BaTh WX B TMOBCEIHEBHOW XW3HHW. B TOXe BpeMs OBIIajeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETHU3aIuio, abCTparupoBaHue u
aHAJIOTHIO, GOPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIcHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTEeMaTHYeCKOTO aHalli3a B CTapIledl IIKOJIe Yydaruecs
MOJIYYatOT HOBBIM ONBIT PpEIIeHUS MPUKIAAHBIX 3aJlad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeNIed pPEabHBIX CHUTyalluid W WHTEpIpeTaluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAFOIIMMUCS
MaTEMaTHYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbI Marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4epe3 cnenuduky y4dyeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOIOJKUTEIBHON
KOHIICHTPAIIM BHUMAaHUSA U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3YNbTAT.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT IEATEIIbHOCTHBIA MPUHIUI OOy4EHHUS.

CtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYEeCKOTO aHAIM3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUUECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«DyHKIMH U Tpa@uKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTUKa». Bce OCHOBHBIE COEPKATENBHO-METOIUYECKIE
JUHUM W3Y4aroTCs Ha MPOTSHKEHMHM JABYX JIET OOy4YeHUsT B CTapllield IIKOJIE,
€CTECTBEHHO JIONOJIHAA APYT ApYyra M MOCTENEHHO HACHIIIAsICh HOBBIMU TEMAMH U
paznenamu. JlaHHBINA KypcC SIBJISETCSI MHTETPATUBHBIM, MOCKOJIBbKY OOBEIUHSET B
cebe coaepKaHWE HECKOJIbKUX MAaTeMaTH4YeCKMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAIN3, TEOpHsI MHOXECTB U Ap. [To Mepe Toro
KaK y4allluecs OBJIAJIEBAIOT BCE 0oJiee MIMPOKMM MATEMaTHYECKUM alllapaToM, Y
HUX TIOCJIEIOBATENIbHO (OPMUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTUYECKYIO MOJIENIb PEAJIbBHOW CUTYallMU, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHaiu3a», Ui pelieHus
CaMOCTOATENbHO  CPOPMYJIMPOBAHHON MaTeMaTHYECKOW 3ajaud, a 3aTeM
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

CopnepxaTenbHO-MeTOANYEeCKas TUHUA «YUucna U BBIYMCIEHUS» 3aBEpIIacT
(GbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM mikojie. B crapiel mikosie ocoboe BHUMAHHUE YACISIETCS
(GOpMHPOBAaHUIO TMPOYHBIX BBIYMCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIA, YMEHUE
pallMOHAJIbHO BBIMOJHATh JEUCTBUSL C HUMH, JENaTh HNPUKUAKY, OLECHHUBATh
pesynbrar. OOyuwaromuecss TOJYYalOT HAaBBIKM TNPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YMCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (dopmMme,
MCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHHM.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM pa3jeie NporpamMmbl
IPEeyCMOTPEHO pEIIeHHE COOTBETCTBYIOLIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJIAMHU PEUICHUSI LEJbIX, PAalMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loiydeHHbIE yMEHUS UCIIOJIB3YIOTCS ITPU UCCIIEOBAaHNN
GyHKIHNA C TTIOMOIIBIO TIPOU3BOMHON, PENICHUHM TPUKIAAHBIX 33/ad U 3a7ad Ha
HAaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIMX 3HadeHud QyHkuu. JlanHas
collepKaTelibHasl JIMHUS BKJIOYaeT B ce0s Takke (QOopMUpOBaHUE YMEHUI
BBINIOJIHATh pacy€Thl Mo ¢GopmysiaMm, NpeoOdpa3zoBaHUsl UEIbIX, PALMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAKECHUH,



COJEpKaIMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHUS ydalmuxcs, (OpMHUPYIOTCSI HaBBIKM JEAYKTUBHBIX pPacCyKJIECHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHUJIE paBEHCTB U HEpaBeHCTB. AnreOpa npesyiaraet 3¢ hekTHBHbIC
UHCTPYMEHTHl JUI1 pPEUICHUs IIPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a7ady,
HaIJISIAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SA3bIKA HAYKHU.

CopepxarenpHo-MeToauueckass JMHAA «DyHKIMM W TpaQuKA» TECHO
IEPEIIETACTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
ITOCJIEA0BATENBLHOCTD U3YUEHU MaTepruaiia. M3yueHnne cTeneHHom, moKa3aTeabHOu,
Jgorapu(pMUUECKON M TPUTOHOMETPUYECKUX (PYHKIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHue (YHKIUHI Ui pEelIeHUs 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
peanpHOM KM3HM TECHO CBA3AHO KaK C MAaTEMATHYECKHM AaHAIM30M, TAK U C
pelIeHeM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Oousbllioe BHUMaHUE yJIENsSeTCs
(OpMHUPOBAHKIO YMEHHUSI BBIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIENOBaTh MOJIY4YeHHbIE (YHKLIHUH, CTPOUTh UX TpauKu.
Marepuai 3Tol coAepKaTeIbHON JUHUN HALIEJICH HA Pa3BUTUE YMEHUHN U HaBBIKOB,
MO3BOJISIOLIMX BbIpaXXaTh 3aBUCMMOCTH MEK]y BEJIMUMHAMU B pa3InyHON (opme:
aHAIMTUYECKOW, Tpaduueckod U clIoBeCHOM. Ero wu3yueHue crnocoOCTBYyeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3al1H, UCITOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHasg nuHUsA «Havama mMareMaTM4eckoro aHaiav3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JIOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTPOUTH rpaduKu (PyHKLIUMN, OPEAENATh UX HAaHOOIbIINE U HAUMEHbBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOMAAU GUIYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporeccoB. JlaHHas conepaTeiabHasl JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
IIOCTPOCHUSI MATEMATHUYECKUX MOJENIEW pEeajbHbIX CHUTYallMd, HaXO0XIACHUS
HAaWJIy4llIer0 pelIeHUs B MPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKUX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHaliu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATILHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUIN paclo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTUKU B HayKe,
TEXHUKE M HucKyccTBe. OOydyaromuecs Y3HAIOT O BBIJAIOIIKUXCA pe3yJbTaTax,
IIOJIyYEHHBIX B XOJI€ Pa3BUTHsI MAaTEMATUKU KaK HayKH, U UX aBTOPaX.

CopeprxarenbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIE
MPEACTABIICHUS POHU3BIBAIOT BECH KypPC IIKOJBHOW MAaTEMATHKU M IMPEIJIaratoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
IIPUJIOKEHUHN, OHU CBSI3BIBAIOT PA3HbIE MATEMATHUYECKHUE NHUCLUIUIMHBI B €IMHOE



nenoe. [loaToMy Ba)kHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaThb TEOPETHKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BATh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHaN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlU, NUCCIIETOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaliu3a U
VMHTEPHPETALNN OJYYEHHBIX PE3YyIbTaTOB. Takue 3aaHKsl BIUIETEHBI B KaXKIbIH U3
pa3esioB MPOrpaMMBbl, IOCKOJIBKY BECh MaT€pHaJl Kypca IIMPOKO UCIIOIb3YETCS AJIs
pelIeHUs] NPUKIAIHBIX 3aAad. [Ipy pemeHun pealbHbIX NPAKTUYECKUX 3a7ad
yyaliecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000LIATh UM KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHM3yeTCs B IMPOILECCE M3YYEHHUs BCEX TeM Kypca «Asredpa v Hagaiaa
MaTEMaTHYECKOrO aHAJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHe Ha M3yYeHUE Kypca aareOpbl 1 Hauall MaTeMaTHYeCKOTO aHAIN3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kiacce u 3 yaca B HEJICIIO B
11 knacce, Bcero 3a aBa rojga o0ydenusi — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
11 KIIACC

Yuciaa v BBIYMCICHUA

HartypansHabie u niensie yncina. [Ipu3Haku 1eI1MMOCTH HEIbIX YHCEIL.

Crenensb ¢ panmoHaIbHBIM NTOKa3aTenaeM. CBOICTBA CTEICHHU.

Jlorapudwm yucna. JlecaTnyHbie U HaTypajJbHbIC JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBanHne BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

[IpeoOpazoBaHne BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
ITOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMBI TMHEHWHBIX ypaBHEHHU. PellleHne MpUKIIaIHbIX 33a/1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUUYECKUX
3aJlay ¥ 337]a4 U3 pa3InyHbIX 00JIacTEel HAYKU U PEAIbHON KU3HU.

DOyHkuuu U rpadpuku

Oyuknus. [lepuoanueckue pynkumu. [IpoMexyTku MOHOTOHHOCTH (DYHKIUH.
Makcumymbl 1 MUHUMYMbI (yHKUMU. HambGosblnee u HauMmeHblllee 3HAUYE€HUE
GyHKIMM Ha TTPOMEKYTKE.

Tpuronomerpruyeckue QyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTtenbHas u Jorapupmuueckas GyHKUINN, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB yHKIUN ISl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 33Jad U3 JAPYTUX Yy4eOHBIX
MPEAMETOB U PEATBHOW KU3HU.

Hayajia MaTeMaTH4eCKOIo aHaJIn3a

HenpepriBable GpyHKIIMH. MeTo1 MHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBoanass  yukiuu. ['eomerpuueckuid ©  (QU3UYECKUN  CMBICT
MIPOU3BOJHOM.

[IpousBoaHble  d7M€MEHTApHBIX  (QyHKUUNA.  DOpMynbl  HAXOXKACHUS
IPOU3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHI.

[Ipumenenne Mpou3BOAHON K MCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH W
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.



[IpumeHeHne NpPOU3BOJHOM [UIl HAXOXKICHMS HAWIydllero peleHus B
IPUKIAJAHBIX 3aJadax, Ui OIpENeNIeHus CKOPOCTH IIpoLecca, 3aJaHHOIOo
dbopmyIion Uiy rpaguKoM.

[TepBoobOpasnas. Tabmuia nepBooOpa3HBIX.

Wuterpan, ero reomeTpuyeckuil W (pu3MUeckuil cmbica. Beruucienue
uHTerpaia no gpopmysne Herotona—JleliOnuia.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «MaremaTtnka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsI CICAYIOMINX JIUYHOCTHBIX,
METaNpPeIMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUMU,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakAaHCKOW UJICHTUYHOCTHU, YBAXKCHHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIbI,
K HCIOJh30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
HKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYTYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryiisipHas pu3nyeckasi aKTHBHOCTD); (PU3UYECKOTO COBEPIICHCTBOBAHMUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccnrm W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, TOHUMAHHEM BIIVSHHUS
COIMAJTBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa HSKOJOTHYECKUX  MpoOJeMm;
OpUEHTallMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM JJIsS pelieHus 3aaad B
00J1aCTH OKPY’KAIOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCIICJICTBUUN [T OKPY’KAIOIIEH CPEBI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSL HAyKHM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [MBWIM3AIMW; OBJIAJACHHEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOW KaK CpEICTBOM TIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEbHOCTh
WHMBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnuueepcanvnvle  nosnasamenvuwvle  Oeiicmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKpYJcanwe2o  Mupa,  NpPUMEHEHUe  JI02UYEeCKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBrie norudyeckue AeMCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHUN, OTHONICHUH MEXAY IOHATHUIMH, (OPMYITHPOBATH
OTIpEJICICHUs]  TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEPIAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIE, YacTHbIE U OOLIUE;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeursi B (aKTaxX, JAaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npejiaraTb KpUTEPUH AJIs BBIABIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JIeNIaTh BBIBOJABI C MCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUN (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh CIOcOo0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOAAIUNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAO0BATCIbCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEAO0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIemy,
yCTaHaBJIMBaTh HMCKOMOE UM  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTO
O0OBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000UICHUI;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISBJIATH 1e(pUUUTHI MH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh  MHGOpPMAIMIO W3  MCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (POPM MpE/ICTABICHMUS,

CTPYKTYpPHUPOBaTh UH(POpPMAIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSITENIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuusepcanonvie  KomMmynuxamuenwle Oelicmeus, o0becneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ieHue:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJECHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 0 XOAY PEIICHUs
3aJ1a4i, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

B X07ie 00CY’KJeHH 3a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOW TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIICJICHHBIE HA TIOMCK
pELICHMs; COINOCTaBISATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOI popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
MCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATEIBLHO BEIOMPATh (POPMAT BBICTYIIICHHUS
C y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBHUIYaTbHOM
paboThl NPU pelIeHUH Y4eOHBIX 3aJay; MPUHUMATH I€Jb COBMECTHOMU
NEATEeIbHOCTH, IUIAHUPOBATh  OPTraHU3alMI0 COBMECTHOW  paloThlI,
pacnpenensiaTh BHABI paboOT, JOTrOBapUBATHCA, OOCYXIaTh IMpOIEecC U
pe3yabTaT padoThl; 00001aTh MHEHHS HECKOIBKHUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

3) Vuusepcanvruvie pecynamuensle oelicmausi, obecneyusaom hopmuposarue
CMBICIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33a]1a4H, BEHIOMPATH CIIOCOO PEIICHHMS C

y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW HMH(OpMALIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun Kak OCO3HAHMS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysibTara
pelicHusT MaTeMaTHICCKOH 3a1aum;



e TMPEABUIECTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PELICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJECHHBIX OIMIHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUS WM HEAOCTHXKEHHUSI PE3ylbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CpPEIHET0o O0IIero oOpa3oBaHUs JOJKHO OOECIEYMBATH JOCTHKCHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

11 KVIACC

Yucsia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHUSAMM: HATypalbHOE, LEJIOE€ YHCIO; MCIOJIb30BaTh
IIPU3HAKK JIEJIMMOCTH LIENBIX YUCEI, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL PEIIEHUS 3a/1a4.

OnepupoBath MOHATUEM: CTEIIEHb C PAMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMHU: JOrapudM uucia, ACCITUYHBIE U HATypalbHbIE
JorapupMsl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTENEHW I NpeoOpa3oBaHUs  BBIPAKECHMIA;
OIEPUPOBATH TMOHATUSAMM: I[OKA3aTEIBHOE YPAaBHEHUE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHAT,  npeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUpPOBaTh MOHATUSAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI TOTapU(PMUUYECKUX YPAaBHEHUIN U HEPABEHCTB.

HaxoauTe pemenus NpoCcTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMHU: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ PEILICHHE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELICHUS MPAKTUYECKHX 3a/a4.

Haxomute pelieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEH PAlMOHAJIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh peaibHblE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAXXECHUs, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 33JayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETHU C UCIOJIB30BAHUEM ammapara aareophl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MNOHATUSAMM: TEpPUOAMYECKAss  (QYHKUMS, POMEXKYTKU
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpemyMmMa (yHKuuM, HauOoibliee U



HaMMeEHblllee 3HayeHusT (QYHKUMM Ha TMPOMEXKYTKE; MHCIOIb30BaTh WX JUIs
UCCIeI0BaHUs (PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBaTh MOHATUAMH: TpadUKU TOKA3ATENbHOH, Jorapupmuieckoil u
TPUTOHOMETPHUECKUX (YHKIUN; N300pakaTh UX HAa KOOPAWMHATHOW TUIOCKOCTH U
MCMOJIB30BaTh JJIsl PEIICHUSI YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM TIOCKOCTH TpadUKH JIMHEWHBIX YPaBHEHUN U
MCIIOJIb30BaTh UX JJIA PELICHUS] CUCTEMBI JIMHEHHBIX YPAaBHEHUM.

Wcnonp3oBaTh rpaduku (QYHKIUNA IS WCCICIOBAHUS IPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX YYEOHBIX AUCIUTLIUH.

Hauasa MaTeMaTH4eCKOI0 aHAIM3a

OnepupoBaTh MOHATUSIMH: HEMIPEpbIBHAST QYHKIIUS;, TPOU3BOIHAS (YHKIIUU;
UCITI0JIb30BaTh TEOMETPUUYECKUM 1 (PU3UUECKHUI CMBICI MPOU3BOHON JJIsl pEIIeHUS
3a1ad.

HaxoauThk npou3BOAHBIC 2JIEMEHTAPHBIX (PYHKIIMMI, BEIYUCIIATH MPOU3BOIHBIC
CYMMBbI, TPOU3BEJICHUS, YACTHOTO (DYHKITHI.

Hcnonb30BaTh MPOU3BOAHYIO JIsI UCCIIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEIOBAHUS K TTOCTPOCHUIO TPpaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO JJISI HAXOXKJCHUS HAWIIYUIIEro PENICHUS B
MPUKJIAHBIX, B TOM YHCIIE COLIMATbHO-3KOHOMUYECKHX, 3a]]a4ax.

OnepupoBaTh TMOHATUSIMHU: TEpBOOOpa3Hass W HUHTETpall; TMOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

HaxoauTes nepBooOpa3Hbie 3IeMEeHTAPHBIX (DYHKIUH; BEIYUCIISATh HHTErPaJI IO
dbopmyne Herorona—JleliOnuiia.

Pemate npukiiagHeie 3a7auv, B TOM YHUCIE COIMAIBHO-DKOHOMHYECKOTO M
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHUE



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMsbl Bcero Koutpoabupie  Mpaxruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
CreneHns ¢ palMOHaIbHBIM IIOKA3aTENIEM.
1 [TokazarenpHas pynkuus. [lokazareapHbie 12 1
YPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckasi pyHKITUS.
2 Jlorapudmuueckue ypaBHEHHs U 12
HEPAaBEHCTBA
Tpuronomerpuyeckue GyHKINU U UX
3 rpaduku. TpuroHoMeTprueckue 9 1
HEPAaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpon3BOgHON 24 1
5 WHTerpai u ero npuMeHeHus 9
6 Cucrembl ypaBHEHUI 12 1
7 HarypainbHsle u niensle yucia 6
8 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 18 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0










IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne aTa ugposbie
/i Tema ypoka Beero Konrposbnubsie IIpakTnueckue fsyqeﬂnﬂ :6[?;I;OBaTeanme
padoThI padoThI pecypest
CreneHb ¢ paliMOHAJIbHBIM IIOKa3aTeleM 1
2 CaolicTBa cTeneHu 1
3 IIpeoOpa3oBaHue BbIPAKEHUIH, |
COJIEp KALINX PALlMOHAIbHbIE CTETIEHU
4 [IpeoOpazoBaHue BhIpAXKEHUH, !
COJIEp KALINX PAllMOHAIbHBIE CTETIEHU
5 [IpeoOpazoBanue BhIpAXKEHUH, |
COJIep KallMX PallMOHAIbHbIE CTENIEHU
6 IToka3zaTenbHble YpaBHEHUS U HEPABEHCTBA 1
7 [TokaszaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
8 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
9 [TokazarenbHble ypaBHEHUS 1 HEPABEHCTBA 1
10 ITokasaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenbHas pyHKIMS, €€ CBOMCTBA U 1
rpaduk
2 Kontponbras padota mo teme "CremneHs ¢ 1 |

palrOHAJIBHBIM ITOKA3aTCICM.




[TokazarenbHas ¢pynkus. [lokazaTensbHble
YpaBHEHHUsI U HEpaBeHCTBA"

13 Jlorapudm yucna

14 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI

15 [IpeobOpazoBanue BhIpaXEHUH,
COZIepKALIMX JIOTapU(DMBI

16 [IpeoOpa3oBanue BBIpAKEHHIA,
COoZIep KALIHX JIOTapU(MBI

17 IIpeoOpa3oBaHue BBIPAKEHUI,
COZIepIKAIHX JIOTapU(MBI

18 IIpeoOpa3oBaHue BbIPAKEHUI,
CoJIepKaLIUX JIOrapu(MBI

19 Jlorapudmudeckne ypaBHCHHS U
HEpaBEeHCTBa

20 Jlorapudmuueckue ypaBHEHUs U
HEpaBEHCTBA

)1 Jlorapudpmuueckue ypaBHEHUs U
HEPAaBEHCTBA

2 Jlorapudmudeckue ypaBHEHUS U
HEpaBEeHCTBa

73 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA
u rpaduk

4 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA
U rpaduk

)5 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U rpaduKu

26 Tpuronomerpuueckue GyHKIUHU, UX

CBOWCTBA U TpapuKu




Tpuronomerpuyeckue GyHKINH, UX

27 .
CBOWCTBA U TpapuKu

)3 Tpuronomerpudeckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

29 [TpumMepbl TPUTOHOMETPHUECKUX
HEPaBEHCTB

30 ITpumMepbl TPUTOHOMETPHUECKUX
HEPaBEHCTB

31 ITpumMepbl TPUTOHOMETPHUECKUX
HEpPaBEHCTB

0 [Tpumepbl TPUTOHOMETPHUUECKUX
HEPaBEHCTB
KontponbHast pabota no teme
"Jlorapudmuueckast pyHKIUS.
Jlorapudmudeckue ypaBHEHUS U

33 HepaBeHCTBa. T pUroHOMeTpHUUECKHe
GyHKIMH B UX
rpaduku. Tpuronomerpuaeckue
HepaBeHCTBa"

34 HenpepriBHble GyHKIINN

35 MeTo UHTEpPBAJIOB JUISl peILICHHS
HEPaBEHCTB

36 MeTo HHTEPBAJIOB TSI PEIICHHSI
HEPaBEHCTB

37 [TpousBonHas GyHKIUU

38 [IpousBonHas GyHKIIMN

39 I'eomeTpuueckuit U GU3NYECKUI CMBICI

MPOU3BOAHOMN




['eomerpuuecknii u PU3NIECKUIA CMBICTT

40 .
IIPOU3BOIHOM

41 [Ipou3BoHbIC 37IeMEHTAPHBIX (DYHKITHI

42 IIpousBoagHbIe AIIEMEHTAPHBIX KU

VH

43 [Ipon3BoaHast CymMMBl, IPOU3BENCHHS,
4acTHOTO GyHKIUI

44 [Ipon3BoiHast CyMMBI, IPOU3BEACHMUSI,
9acTHOTO (DyHKIIUN

45 [Ipon3BoHast CyMMBl, IPOU3BENACHHS,
9acTHOTO (DyHKIIUN
[IpuMeHeHne npou3BOHOM K

46 UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K

47 UCCIIEeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K

48 UCCIIEIOBaHUIO (YHKIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

49 uccaeaoBaHuio pyHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

yM

Haxoxxnenne HanOoIbIIero u

50 HaMMEHBIIET0 3HaYeHUs PYHKIUHU Ha
OTpE3Ke
Haxoxnenue HanOOJIBIIETO U

51 HaMMEHBIIETO 3HAYEeHUs (PYHKIUHU Ha

OTpe3Ke




52

53

54

Haxoxpaenue Hau6osbIero u
HAaUMEHBIIETO 3HAYCHUs (PYHKIIUU HA
OTpE3Ke

Haxoxnenne HauOOJIbIIErO U

HauMEHBIIETO 3HauYeHusl (YHKIUU Ha
OTpe3Ke

Haxoxneaue HauOoJIbILIErO U

HaMMCHBIICTIO 3HAYCHU q)YHKI_II/II/I Ha
OTPE3KE

55

Haxoxneaue HauboIbIIErO U
HAaUMEHBIIIETO 3HAYCHUS (PYHKITUU HA
OTpe3Ke

56

[IpuMeHeHne Npon3BOIHOMN IS
HaXO0XICHHS HaWIYy4Ilero peleHus B
MPUKJIAHBIX 3a7ja4ax, sl ONpeeIeHUs
CKOPOCTH IpOLIEcca, 3aJaHHOr0 (hopMyIIon
WK rpaduKoM

57

58

KonTponbhas padbota no teme
"IIponsBonHas. [lpumenenue
MIPOU3BOIHOM"

IlepBooOpaznast. Tabnuia nepBooOpa3HbIX

59

60

61

[TepBoobpaznas. Tabnuia nepBooOpa3HbIX

WuTerpan, reoMeTpruueckuil 1 pu3nyecKuii
CMBICJI MHTErpaJia

WuTerpan, reoMeTpruueckuil 1 pu3nyecKuii
CMBICJI UHTErpajia

62

WuTerpan, reomeTpudeckuil 1 GU3NIECKUil
CMBICII MHTErpaJia




Brruncnenue unrerpana no ¢popmyiie

63 .
Herorona—JleitOHuna

64 Brruncnenue unrerpana no ¢popmyiie
Herorona—IJleitOnuna

65 Brruncnenue uaTerpana mo hopmyie
Herorona—IJleitOHuna

66 Brruncnenue unrerpana no ¢popmyiie
Herorona—Jleitbuuiia

67 CucremMpl TMHEVHBIX YPaBHEHUN

68 CucreMbl TMHENHBIX YpaBHEHUN

69 Pemenuie npukiaaHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHU

70 Pemenue npukiaaHbIX 3aa4 ¢ HIOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU
CucreMpl 1 COBOKYITHOCTH LIENBIX,

71 palMoHATBHBIX, UPPAMOHATBHBIX,
MIOKa3aTeIbHbBIX, JOTapU(PMUUECKUX
YPaBHEHUU U HEPABEHCTB
CucreMsl 1 COBOKYITHOCTH LIENBIX,

7 palrMOHANBHBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
YpPaBHEHUI U HEPABEHCTB
CucreMspl 1 COBOKYITHOCTH LIENBIX,

73 palMOHANBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, TOTapU(PMHUUECKUX
YpPaBHEHUI U HEPABEHCTB

74 CucreMpl 1 COBOKYITHOCTH LIENBIX,

palluOHAJIBHBIX, UPpPALlMOHAIIBHBIX,




MOKa3aTeIbHbIX, Jorapu(pMUIECKux
YPaBHEHUI U HEPABEHCTB

Hcnons3zoBanue rpadukoB PyHKITUN IS

7 peuieHusl ypaBHEHUI U CUCTEM

76 Hcnonp3oBanue rpagukoB GyHKIMN 715
peLIeHusl ypaBHEHUM U CUCTEM
[IpuMeHeHue ypaBHEHUM, CUCTEM U

77 HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pa3IudHbIX o0jacTe
HayKH{ U PEIbHOW KU3HU

73 KontponbHas padota o teme "MHTEerpan
U ero npuMeHeHus. Cuctemsl ypaBHEHUN"

79 HarypanbHblie u 11e51p1e 4iciia B 3aja4ax u3
peanbHOM KU3HU

20 HarypanbHblie u 11en1p1e 9icia B 3a7a4ax u3
peanbHON KU3HU

81 HarypanbHble u 1ienble 4ucia B 3aa4ax u3
peanbHOU KU3HU

82 [Ipru3HaKy JETMMOCTH LEJIBIX YUCENT

83 [Ipu3Haky enMMOCTH LETBIX YUCEN

84 [Ipu3Haky JeTMMOCTH LEJIBIX YHCENT

25 [ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

26 [ToBTOpenue, 060061IeHNE,
cUCTEeMaTHu3alusl 3HaHUM. Y paBHEHUs

27 [ToBTOpenue, o600mEHNE,

cucTeMaTu3alus 3HaHW. Y paBHEHUS




[ToBTOpeHME, 0000MIIEHNE,

88 cUCTEeMaTU3alus 3HAHUM. Y paBHEHU

29 [ToBTOpeHue, 0600IIEHNE,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

90 [ToBTOpeHme, 06001IEHNE,
CcUCTEMaTU3alus 3HAHUM. Y paBHEHUS

91 [ToBTOpeHME, 0000IIECHNE,
cucreMarusanus 3HaHuil. HepaBencrsa

9 [ToBTOpeHME, 0000MIICHNE,
cucTeMaTtu3anus 3HaHui. HepaBeHcTBa

93 [ToBTOpeHme, 06001EeHNE,
cucreMarusanus 3HaHuil. HepaBeHcrBa

94 [ToBTOpeHME, 0000IIEHNE,
cucreMaTtu3anus 3HaHuil. HepaBencrsa
[ToBTOpenue, 06061IeHNE,

95 cucTeMaTu3anus 3HaHui. CUCTEMBbI
ypaBHEHUH
[ToBTOpenue, o6o0IIEHNE,

96 cucreMaru3anus 3HaHuii. CUCTEMBI
ypaBHEHUH

97 [ToBTOpenue, o600mEH e,
cucremaTtusanus 3HaHuil. yHKuumn

08 [ToBTOpenue, 060061IeHNE,
cucremaTtusanus 3HaHuil. OyHKIUU

99 Hrorosast koHTpopHAs paboTa

100 HToroBasi KOHTpoOJIbHASA paboTa




O0001eHue, cucTeMaTH3alusI 3HaHUH 3a
101 Kypc aiareopbl 1 Hayajl MaTeMaTH4eCKOIro
ananuza 10-11 xmaccoB

O0001eHye, cucTeMaTH3alusI 3HaHUH 3a
102 KypcC aJireOpbl ¥ Hayall MaTeMaTUIECKOTO
anamm3a 10-11 knaccoB

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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