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MOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AjnredOpa M Hadala MaTeMaTHYECKOTO aHAJIH3a»
6a3oBoro ypoBHs ans oOyuatommxcs 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepaabHOTO
roCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHJApTa CPEIHEro o0lero odpazoBaHMs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHM, NMPEIbABISIEMbIX K MAaTeMaTHYECKOMY OOpa30BaHMIO, U
TpaguIMiA poccHiickoro oOpaszoBaHus. Peann3anusi mporpamMMbl 00eclieuMBaeT OBJaJICHUE
KJIIOYEBBIMH KOMITETCHIIUSMHU, COCTABISIONIMMUA OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOILEKYJIbTYPHOIO, JMYHOCTHOIO M IO3HABATEIBHOTO Pa3BUTHS
JTUIHOCTH 00YyYaIOIINUXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hauvana MareMaTHYeCKOrO aHalU3a» SBJSIETCS OIHMM M3 HamOosee
3HAYMMBIX B NPOrpaMMe CTapIlIei IIKOJbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOEcleYrBaeT
UHCTPYMEHTAJIbHYIO 0a3y A M3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTpaKkTHOE MBIIUICHHE Yy4alluxcs Ha YpPOBHE,
HEOO0XOMMOM JJIsi OCBOCHHUS KypCOB MH()OPMATHKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH.
B pamMkax naHHOro Kypca ydaiiuecs OBJIaJeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpas (POpMYJIHPYET CBOU AOCTHKEHHS B MaTEMaTHUECKOM (popme.

Kypc anreOpbl 1 Hadan MaTeMaTHYECKOTO aHAIM3a 3aKJIAbIBAET OCHOBY JJISl YCHEIIHOTO
OBIIQJICHUSl 3aKOHAMH (U3UKU, XUMHUH, OWOJIOTUM, TIOHUMAaHHS OCHOBHBIX TEHJIEHIMN
9KOHOMHUKHU M OOILIECTBEHHOW KM3HM, IIO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LUPPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUSAX, YBEPEHHO UCIOJIb30BaTh UX B IOBCEIHEBHOU *HU3HHU. B TOXE
BpeMsl OBJIaJICHUE a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMH MAaTEMaTHUYECKUMHU KOHCTPYKIMSIMHU
pa3BUBaeT yMEHUE HAXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPXKICHUS,
WCIIOJIB30BaTh O0O0OIIEHNEe W KOHKPETH3AIMio, a0CTparupoBaHWE M aHAJIOTHIO, (GopmMupyer
KpPEaTUBHOE U KPUTHUYECKOE MbIILIEHHE. B Xo/e u3ydyeHus anreOpbl 1 Hayall MATEMaTHYECKOrO
aHaM3a B CTapIIei IIKOJIE ydJalluecs MOJy4aroT HOBBIA OIBIT PEUICHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOSITEJIFHOTO ~ TIOCTPOCHHSI ~MaTeMaTHMYeCKHMX  MOZENeH  pealbHbIX CHTyalud W
UHTEpIpETallud TONYYEHHBIX pEIIEeHUH, 3HAKOMATCA C MPUMEpPaMU MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B NIPUPOJE, HAyKe M B HCKYCCTBE, C BBINAIOLUIMMHUCA MaTE€MaTHYECKHUMHU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnanaer 3HaUMTENbHBIM BOCHUTATEIBHBIM MOTCHIMAIOM, KOTOPBIA peanu3yercs
Kak 4epe3 y4eOHbII MaTepual, crocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS,
Tak ®W depe3 crnenupuKy ydeOHOH MACATENBHOCTH, TpeOyIomel CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJO/DKUTEIIBHOM KOHLEHTpallMM BHHUMAaHMS M OTBETCTBEHHOCTH 3a
IIOJIy4CHHBIN pe3ysbTarT.

B ocHoBe meronuku oOyueHus anreOpe M HadajgaM MaTEMaTHYECKOTO aHaIM3a JICKHT
JeSITeIbHOCTHBIN PUHLUI 00y4EHUsI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOI0 aHAJIN3a» BKIIIOYAET CICAYIOINe
coJiepKaTelnbHO-MeTOAuYecKue JHHUU: «YHucna u BbIYMCHCHUS», «DYHKIUUM U TpaduKmny,
«YpaBHEeHUs U HepaBeHCTBa», «Hauama mMaTemarnyeckoro aHanuza», « MHOXXECTBA M JIOTUKa».
Bce ocHOBHBIE cOAep)KaTeNbHO-METOJUUECKUE JMHUM HM3Y4aloTcs Ha HPOTSDKEHUM ABYX JIET
o0yuyeHMs B cTaplleil LIKOJE, eCTECTBEHHO JOMOJHSASA APYr Apyra M IOCTENEHHO HACBIIIAACh
HOBBIMM TeMaMHU M pa3aenamu. JIaHHBIH Kypc SBJSeTCS HMHTETPATHUBHBIM, MOCKOJIBKY
oObenuHseT B ce0e coiepKaHWE HECKOJIbKUX MAaTeMaTH4YeCKUX JUCHUUIUIMH: anre0pa,



TPUTOHOMETPUS, MATEMAaTUUYECKUM aHAIIN3, TEOPUSI MHOXKECTB U Ap. [1o Mepe Toro kak ydamuecs
OBJIAJICBAIOT BCE Oojiee IMUPOKUM MATEMATHUECKHM ariapaToM, Yy HHUX MOCIEA0BaTEIHHO
dbopMUpYyeTCS U COBEPIICHCTBYETCS yYMEHHE CTPOHTH MATEeMAaTHYECKYH) MOJENh peallbHON
CUTyalluu, MPUMEHSITh 3HaHUA, MOJTY4YEHHbIE B Kypce «Anredpa M Hadaida MaTeMaTHYECKOTO
aHaJIM3ay, A PELIEHUS CaMOCTOSITENbHO CPOPMYIMPOBAHHOM MaTeMaTHYeCKOW 3anadyu, a
3aTeM MHTEPIPETUPOBATH NMOJIYUCHHBIN Pe3yibTarT.

CogaepxxarenbHo-MeTonuuecKass  JuHUS  «Yucnma W BBIYMCIICHUS» — 3aBEpIIaeT
dbopMUpOBaHHE HABBHIKOB HCIIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe ObUIO HadyaTo B
OCHOBHOM mIKoje. B crapmiel mkosie ocoboe BHUMaHUE yAeHsIeTcs: (OPMUPOBAHUIO MTPOUYHBIX
BBIUMCIIUTENHHBIX HABBIKOB, BKJIIOYAIONIUX B CceOs HCIONB30BAHUE PA3NUYHBIX (opM 3amucu
JNEUCTBUTENILHOTO YHWCJa, YMEHHUE pAallMOHAIBHO BBIMOIHATh JEHCTBUS C HUMH, [e1aTh
OPUKUAKY, OLEHUBaTh pe3yapTaT. OOydamomuecs TMOMY4alOT HaBBIKM MPHOIMHKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUS JEHWCTBHA C YHCIaMH, 3alUCAaHHBIMH B CTaHJIApPTHOW Gopme,
MCIIOJIb30BAaHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jlnans «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCs HAa MPOTSHKCHHH BCETO OOYYCHHS B
CTaplied NIKOJE, IMOCKOJBbKY B KaXJOM paszlerne MporpaMMbl MPEIyCMOTPEHO pelIeHuE
COOTBETCTBYIOIIKX 3a7a4u. OOyydaromuyecs OBlIaeBalOT Pa3IMUYHbIMU METOIAMU PEIICHUS 1IEIIbIX,
paIMOHANILHBIX, UPPAIIMOHATLHBIX, TOKA3aTEIbHBIX, JIOTAPU(DMUIECKUX U TPUTOHOMETPHUSCKUX
yYpaBHEHUM, HEPABEHCTB U UX cucTeM. [loyueHHble YMEHHS UCHOJb3YIOTCS MPU UCCIEAOBAHUHI
GyHKIMI ¢ TOMOIIbIO MPOU3BOIHOM, PEIICHUH MPUKJIAAHBIX 33/a4 U 3aJad Ha HaXOXKJEHUe
HauOOJIBIINX U HAUMEHbIIUX 3HaueHUl QyHkuuu. JlanHHas comepxarenbHas JIMHUS BKIIOYAET B
ce0s1 Takke (GOpPMHUPOBAHME YMEHUH BBIIOJIHATH PACUYETH TO (opMysnaM, NpeoOpa3oBaHU
LEJIbIX, PaIllMOHAIBHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHHUH, a Takke
BBIpQXECHHM, COJEpKallMX CTeNeHu U Jorapudmbl. brarogaps u3ydeHuio airedpandyeckoro
MaTepuaia MPOUCXOIUT JalbHEeWIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIICHUS
yyammxcs, (GOPMUPYIOTCS HABBIKH JACIYKTUBHBIX PACCYXIACHHH, pabOThl C CHUMBOJIHHBIMU
dbopMamu, TIpeICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC PABEHCTB M HEPaBEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUISl PELICHHUS TPAKTUUYECKUX U €CTECTBEHHO-
HAay4YHBIX 3314, HarJISIIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass TuHUS «DyHKIUU U TpaQuKu» TECHO NEpeIieTaeTcs ¢
JpPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMBICIE 3aaéT IOCIEI0BaTEIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTEnmeHHOH, IOKa3aTelbHOM, JIorapu(PpMUYECKONH U
TPUTOHOMETPUYECKUX (PYHKLIMNA, MX CBOMCTB M TIpadUKOB, HCHOJb30BaHWE (QYHKIMHA UIs
pelieHus 3a1ad W3 APYrux y4eOHBIX MPEeIMETOB M pPEaTbHOW KU3HU TECHO CBSI3aHO Kak C
MaTeMAaTHYECKUM aHAIU30M, TaK M C PEUICHHEeM ypaBHEHUU M HepaBeHCTB. [Ipu 3ToMm OombIoe
BHUMaHue yjensercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMyllaMH 3aBUCUMOCTH MEXIY
pa3IUYHBIMU  BEJIMYMHAMHU, HCCIENOBaTh IOJy4YeHHBbIE (YHKIMH, CTPOUTh HX TpadUKu.
Marepuan 3TOM COACPKATEIBLHOM JIMHUM HALEIeH Ha pPAa3sBUTHE YMEHUHM M HAaBBIKOB,
MO3BOJIIIOIIMX ~ BBIp@XKaTh 3aBUCHMOCTH MEXKJIY BEIMYMHAMH B Pa3UyHOi  dopme:
AHAJTMTUYECKON, TpaduyecKod U cIIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHIEHHIO W KOHKPETHU3AllHH,
WCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxxarenbHast nuHusa «Hadana maTeMaTHyecKoro aHajau3a» MO3BOJISIET CYIIECTBEHHO
pacIIUpUTh KPYTr KaKk MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3a[1a4, JOCTYIHBIX 00ydaromumcs, y
KOTOPBIX MOSIBISETCSI BO3MOXKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku GyHKUUN, OIpPEaensaTh UxX
HauOOJbIIMEe U HAUMEHBIINE 3HAUCHUS, BRIYUCISTH IUIOMAIN GUTYp U OOBEMBI TEll, HAXOAUTh



CKOPOCTM M YCKOPEHHs mpoueccoB. JlaHHas coAepKaTellbHAs JIMHAA OTKPBIBACT HOBBIC
BO3MOYKHOCTH IIOCTPOCHHMSI MAaTEMaTUYECKUX MOJENIECH pEaJbHBIX CUTYallUi, HaXOKICHUs
HaWJIy4dllero pEeLICHHUs B IPUKIAIHBIX, B TOM YHUCIIE COLUAIbHO-DKOHOMHUYECKHUX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(OpMaIbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBIIUIEHUS,, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHUKE M HcKyccTBe. OOyuaromipecs y3HAIOT O
BBIIAIOIIMXCS pPE3yJbTaTaX, IOJYyYEHHBIX B XOJE€ Pa3BUTHUsl MAaTEeMaTHKU Kak HayKH, U HX
aBTOpax.

CopnepxaTrenbHO-METOANYECKAs JTUHUSA «MHOXKECTBA U JIOTHKa» B OCHOBHOM IIOCBSILIICHA
JJIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHUS ITIPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH M IpeJlaraloT Hanbojiee YHUBEPCATIbHBIN S3bIK, 0ObEAMHSIONINMA
BCE pasleibl MAaTeMATHKUM M €€ TPWIOKCHWM, OHM CBSA3BIBAIOT DPA3HBIE MaTEMAaTHYECKHE
JUCLMIUINHBL B eauHoe uenoe. 1loatomy BaXXHO 1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATH
TEOPETUKO-MHOKECTBEHHBIM S13bIK COBPEMEHHOM MATEMAaTUKU U HCIOJIb30BAaTh €ro I
BBIPAJKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauana MaTeMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAaKK€ OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUs, KOTOpbIE MPU3BaHbl CHOPMHPOBATH HABBIKM IOCTPOCHMS
MoJieNiell peallbHBIX CUTYallui, UCCIEOBAHUS 3TUX MOJIEJIEH ¢ MOMOIIBIO anmapara anreopsl u
MaTE€MaTU4YeCKOro aHalu3a M WHTEPIpETaluy II0JIYyYEHHBIX pe3yiabTaToB. Takue 3ajaHusd
BIUICTEHBl B KaXIbli M3 PA3feciiOB IIPOrpaMMBbI, IOCKOJIBKY BECh MaTEpHal Kypca IIUPOKO
MCIIOJIB3YETCS Ui PEeUICHUS MPUKIAIHBIX 3ana4. [Ipyu pemennn peanpHbIX MPaKTUYECKUX 3a4a4
yyalipecss — pa3BUBAalOT  HAOJIOAATENbHOCTh,  YMEHHE  HAXOAUTh  3aKOHOMEpPHOCTH,
abcTparupoBatbCs, HMCIOIB30BaTh AHAJOTHIO, 0000IIaTh M KOHKPETHU3WPOBATH TMpoOIEMy.
JlesaTrenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB DPELICHMs NPUKIAIHBIX 3aJa4 OPraHU3yercsl B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa U Hadana MaTeMaTHYECKOT0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

OOmiee umcno dYacoB s U3ydeHHss ydyeOHoro kypca «AureOpa u  Hayana
MaTeMaTHYeCKOTro aHamm3a», — 169 gacos: B 10 xmacce — 68 ywacoB (2 waca B Hemeno), B 11
kiacce — 99 wacos (3 yaca B Henenro). [{st oOyuaronuxcs 11 kiaccos, 3aBepuiaronux o0y4eHue
no OOIT COO 2022-2024 roga, mNpenyCMOTPEHO JEJIEHHME YacoB IO ToJaM CIEAYIOIIUM
obpazom: B 10 kmacce — 102 gaca (3 waca B Henento), B 11 kimacce — 99 yacos (3 yaca B HEZIEH0).

COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucua v BbIYUCICHUSA

Parnmonanbubie uncina. OOBIKHOBEHHBIE U JIECATHYHBIC IPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmerndeckue omnepanMM € palUOHAIBHBIMU  YHMCIAMH,
npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHUH. [IpuMeHeHune ApoOEil W TPOIEHTOB I PEUICHUS
IIPUKJIAHBIX 33/1a4 U3 Pa3JIUYHBIX OTPACIICH 3HAHUW U PEalIbHOU KU3HHU.

JleiicTBuTenpHbIe uyKcna. PalyoHanbHble U MpPpAaLMOHAIbHBIE YMCIa. ApHU(pMETHYECKHEe
olepaluu ¢ JACHCTBUTEIbHBIMH uuciaMu. [IpuOmkEéHHbIe BBIYMCICHUS, IPAaBUIa OKPYTJICHUS,
IIPUKUAKA U OLEHKA PE3yJIbTaTa BHIYMCICHUM.



Crenens ¢ menbiM mnokasareneM. CtanmapTHas ¢opma 3amucy JACHCTBUTEIBLHOTO YHCIIA.
Hcnonb3oBanne moaxonsmiel ¢GopMbl 3amucH  JEHCTBUTENBHBIX YHCEN JUIS PEIICHUS
MPaKTUYECKHX 3a/1a4 U MPEJICTABIICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypanbHOW cteneHu. [ledictBus ¢ apudmeTHdecKuMu
KOPHSIMH HAaTypaJIbHON CTENEHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHMCJIOBOT'O apryMeEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxzaecTBa 1 TOKIECTBEHHbIE MPe0Opa30BaHUSI.

[IpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMybI.

YpaBHeHue, KOpeHb ypaBHeHHMs. HepaBeHCTBO, pemieHne HepaBeHCTBa. Merton
WHTEPBAJIOB.

Pemenue nensix u IpoOHO-pAIMOHATBHBIX YPABHEHUI U HEPABEHCTB.

Pemienne nppanuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETpUYECKUX YPaBHEHUH.

[IpuMeHeHre ypaBHEHHMI W HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 33Ja4 W 3aJad W3
pa3nuyHbIX 00JacTell HaAyKH U pealbHOM KU3HU.

DOyHKUUM U rpapuku

Oynknus, crocoosl 3ananus ynkiuu. ['padux ¢pynknuu. Bzaumuo oOpaTHbie pyHKITUN.

OO6mnacth onpeeneHnss ¥ MHOXKECTBO 3HaueHui Gynkmuu. Hynu dyakuun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHass (pyHKIHMS C HaTypaJbHbIM M II€JbIM Moka3aTeneMm. EE cpoiicTBa u rpaduk.
CgoiicTBa 1 TpadK KOPHS 7-0i CTETICHHU.

Tpuronomerpuyeckass OKpPYKHOCTb, OINpEIEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHCJIOBOT'O apryMeEHTa.

Hauvana maTemMaTnueckoro aHajamsa

ITocnenoBaTeNnbHOCTH, CHOCOOBI  3aJaHMs  IOCJIeIOoBaTeIbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMeTpuueckas —mporpeccud. beckoHeuyHo — yObIBaroras
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW MPOTPECcCHH.
@dopMyna CIOXKHBIX IPOLEHTOB. Vcnosb30BaHME MPOrpeccuu Uil PEUIeHUs pealbHBIX 3adad
MIPUKJIIAHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoecTBO, onepanuu Haja MHOkecTBaMu. Jlmarpammel Oitniepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O aIapaTa JUisi ONMCAaHUs PEATbHBIX IMPOLIECCOB U SBICHUM, MPHU
pELIeHNH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO.

*Jlnst o0y4arommxcs, HayapmMx od0yyenue B 2022 roay, ObLIM MHTETPUPOBAHBI B AJIredpy
TeMbl 10 Kypcy «BeposiTHOCTH U CTATHCTHKA:

*BeposATHOCT, M CTATUCTHUKA I oOydarwuuxcsi, [IpeacrapieHne MaHHBIX C TTOMOIIBIO
tabmui u auarpamm. CpenHee apu@MeTHUECKoe, MeluaHa, HauOOJblllee M HAMMEHBIIEE 3HAYCHUS,
pasMax, TUCTIEPCHS M CTaHJIAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB.

CrryqaifHpIe SKCTIEPUMEHTHI (OTBITHI) M CITydaiHbIe COOBITHSA. DJIeMEHTApHBIC COOBITHS (MCXOIBI).
BeposATHOCTE CITy9aifHOTO COOBITHS. BIHU30CTh 9aCTOTHI M BEPOSATHOCTH COOBITHH. CiTydaiiHbIE OIBITHI C



PaBHOBO3MOXXHBIMH ~ DJIEMEHTAPHBIMH  COOBITHSIMA.  BeposiTHocTH ~ COOBITHII B OmBITax ¢
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHAMHU.

Onepauyn Han COOBITHAMHU: IlepecedeHre, OOBEAWHEHHE, MPOTHUBOMOJIOKHBIE COOBITHSL.
Huarpamms! Dintepa. @opMyna ClI0KEHHS BEPOATHOCTEH.

VYciioBHasi BEpOATHOCTb. YMHOXXEHHE BepoATHOCTeW. JlepeBo cilydallHOro 3KCIIEpHMEHTA.
®dopmya MmoTHOH BeposITHOCTH. HezaBucumbIe COOBITHS.

Kombunaropnoe mpaBmino ymHoxeHusa. [lepectanoBku u Qaxrtopuan. Yucio codeTaHHH.
Tpeyromsuuk [Tackamss. @opmyna 6nnoma HeioToHa.

bunapHbIi cydaitHBIA OMBIT (MCTIBITAHKE), YeIiex W Heymada. HesaBucumelie ucnbitanus. Cepust
HE3aBHCUMBIX HCTIBITAHUH 10 TepBoro ycnexa. Cepus HeE3aBUCUMBIX UCIIBITaHUM bepHysn.

CrnyuaitHass BennuuHa. Pacnpenenenue BeposiTHocTed. [luarpamma pacmpeneneHus. ITpumepst
pacnpeneneHuii, B TOM YHCie, TeOMETPUIECKOe M ONHOMHUAIBHOE.

11 KUIACC

Yuciia 1 BIYMCICHUSA

Harypanbnsle u nensle yncina. [Ipu3Haku 1eaIMMOCTH LENbIX YUCET.

Crenens ¢ pallMOHAJIBHBIM Noka3areneM. CBOMCTBA CTEICHHU.

Jlorapudm yucna. JlecaTuyHblie U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeobpazoBanue BEIpaKEHHA, COJEPIKALINX JTOTAPU(PMBI.

[IpeoOpazoBanue BEIpAKEHHIA, COACPIKALINX CTEIICHH C PAllMOHAIBHBIM [TOKAa3aTeJIeM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHMH. PeleHue NpukiaajHbIX 3a7ad C MOMOIIBIO CHUCTEMBI
JIMHEWHBIX YpaBHCHUH.

CucTembl 1 COBOKYITHOCTH PAallHOHATIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHre ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUI0O MAaTEMaTHYECKUX 3a4ad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHON )KU3HH.

DOyHKIUM U rpadpuku

Oynaknus. [lepuogmveckne  Gyaknuu. [IpoMeXyTKH  MOHOTOHHOCTH  (DYHKITWH.
MakcumMymMbl 1 MUHMUMYyMbI (QyHKUMU. HamOonbliee n HamMeHblee 3HaYeHHWE (YHKLIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

[TokazaTenpHas u orapudmudeckas pyHKIIUH, UX CBOWCTBA U TpaduKH.

Hcnonp3oBanue rpagukoB GyHKIMNA IS peIIeHUs] ypaBHEHUH U JTMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIUN IS WCCICTOBAHHS MPOILECCOB U 3aBHUCHMOCTEH,
KOTOpBIE BOHUKAIOT MPU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTemMaTH4yecKkoro aHajimsa

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB JIJIsl pELIeHHs] HEPAaBEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuit 1 pU3MUECKUI CMBICIT TPOU3BOAHOI.

[IpousBoaHbie 3meMeHTapHBIX (QyHKIUH. DOpMyIIBl HAXOXKICHUS MPOU3BOIHOW CYMMBI,
MPOU3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpumeHeHne MpOr3BOIHON K MCCIEAOBAHUIO (PYHKIIUNA HA MOHOTOHHOCTH U 9KCTPEMYMBI.
Haxoxxnenrne HanOobIIero 1 HAMMEHBIIET0 3HaUCHHUS (DYHKIIMH Ha OTpPE3Ke.

[IpumeHeHre NpoOM3BOAHOM Ul HAXOKAEHUS HAWIYYIIEro pEIIEHUs B NPUKIATHBIX
3aJa4ax, JJIs ONpeIesIeHUs] CKOPOCTH IMPoLecca, 3a1aHHOT0 (OpMYIIOi WU TpaduKOM.



[TepBooOpaznas. Tabmuia mepBooOPa3HBIX.
Wuterpan, ero reoMerpuyeckuii W (U3MYECKUN CMBICI. BblumcieHne uHTErpana mo
¢dopmyne Herorona—IJlelibauna.

*Jlnst o0y4arommxcs, HaYapmMX o0yyeHue B 2022 roay, MHTErpUPOBAHbI B AJIre0py TeMbl
1o Kypcy «BeposiTHOCTh H CTATHCTHKA»:

YucnoBble  XapaKTEPUCTHKH  CIIyYallHBIX BEJIWYMH: MAaTE€MaTH4EeCKOE O)KHMJAHUE,
JUCIIEPCUs U CTaHIApTHOE OTKJIOHEHHE. [IpuMephl NpUMeHEeHUsT MaTeEMaTHUECKOI0 0)KUIaHus, B
TOM 4YHCJIe B 3aJadaX W3 IOBCEIHEBHOW J>KM3HH. MaremaTnueckoe OXHJIaHhue OWHApHOMN
CIIy4yalHOM BEIWYUHBl. MaremMaTu4eckoe OXHUJIAHHE CYMMBl  CIy4YaWHBIX  BEJIUYMH.
MaremaTtnueckoe 0XkHIaHUE U JUCIIEPCUs TEOMETPUUECKOT0 1 OMHOMHUAIIBHOTO PACIIPEACIICHUI.

3aKkoH OONBIIMX YHCET U €ro pojib B HAyKe, MPUpoje U olmiecTBe. BrIOOpOUHbI MeTox
HICCIIEIOBAHUMN.

[Ipumepbl HeNpepbIBHBIX Ciy4yailHbIX BelIWUYMH. IIoHATHE O IUIOTHOCTH paclpeneiacHUs.
3amayyM, MNpPUBOMAINME K HOPMalIbHOMY pacnpenencHuro. [loHatne o0 HOpManbHOM
pacnpeneseHun.

IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuyebHoro npeamera «MaTemaTHka» JOKHO obOecriednBaTh JOCTHKEHHE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUs CIHCAYIONIMX JTUYHOCTHBIX, METAlNpPEAMETHBIX H
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pEe3y/ibTaThl OCBOEHHUS MpOrpaMMbl yueOHoro mnpeamera «MaremMaTHuKa»
XapaKTEepU3YIOTCA:

I'pasxnaHCcKO€ BOCIIUTAHMUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMHU OO0ydYaromerocss Kak AakTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOTO OOIIEeCTBA, MPEACTABIEHHEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSAMHU U Ha3HAYCHUEM.

[TarpuoTryeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPakIaHCKOW MJIICHTUYHOCTH, YBOKEHHUS K TPOLLIOMY
U HACTOSALIEMY POCCHUUCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHUEM K JIOCTHUKEHUSIM
POCCHIMCKHX MAaTEMAaTUKOB M POCCUMCKONM MAaTeMAaTHYECKOW IMIKOJIbI, K HMCIOJIb30BAHUIO 3THX
JOCTHKEHUI B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoja; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHUS, STUUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTUUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAayKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYMBOTO OyayIIETO.

DCTETUUECKOE BOCIIUTAHUE:



JCTETUYECKUM  OTHOIIEHHMEM K MHpY, BKIIOYas OICTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pELICHUH, pPacCyXIEeHUH; BOCIPHUUMYHUBOCTHIO K
MaTEMaTUYECKUM acIEKTaM pa3/InYHbIX BUJI0B UCKYCCTBA.

®u3nyecKkoe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHHUS MPHUMEHATb MaTeMaTH4YeCKHe 3HAHUA B HHTEpecax
30pOBOTO U 0Oe30macHOro oOpasa >KU3HU, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 30POBBIO
(3mopoBoe mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, peryisipHas (Qusnueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPLICHCTBOBAHUSA, NPHU 3aHATUSAX CHOPTUBHO-037J0POBUTEIILHON
JESITEIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTH TPYHOIIOOWS; MHTEPECOM K Pa3IHYHBIM
cdepam Mpo(hecCHOHATBHON 1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOp Oymymiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHbIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM0o00pa30BaHUIO Ha TPOTSHKEHUHM BCEH KM3HMU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
peLIeHNH TPAKTUYECKHUX 3a/1a4 MaTeMAaTUYECKON HAIIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYPHI, MOHMMAaHHEM BIMSHUS COIHMAIBHO-
PKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLUAIBHOM CpeIbl, OCO3HAHUEM
rJI00aNbHOTO  XapakTepa SKOJOTMYECKHX  Ipo0sieM; OpHEeHTaluued Ha  NpUMEHEHHE
MaTeMaTHYeCKUX 3HAHMU Ul pelleHMs 3a7ad B OOJIaCTH OKpYXKarolled Cpelbl, INIAHUPOBaHUS
MOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILEN CPEJIbI.

[lenHOCTH HAayYHOTO NTO3HAHUSA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U OOLIECTBEHHOW NMPAKTUKU, TOHUMAaHUEM MAaTeMaTHYECKOM HayKH Kak c(epsl
YEJIOBEYECKON NIEATEIBHOCTH, 3TANlOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIM3ALINY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU M MaTeMaTU4YeCKOW KyJIbTYpOW KaK CpPEIACTBOM ITO3HAHUS
MHUpa; TOTOBHOCTBIO OCYLIECTBISATh IPOEKTHYI0 U  HCCIEAOBATEIbCKYIO JAEATENIbHOCTD
UHIUBUYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapaKTEPU3YIOTCS ~ OBJIQJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHOIMU  OClCMBUsSMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — PecyismUHbIMU
OelicmeusMu.

1) Yuusepcanvuvie nosnasamensusle oeticmsus, obecnewusaiom gopmuposarue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe2o Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBrle nornueckue neMCcTBU:

e BBIIBIISATH M XapaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKH MAaTEMAaTHYCCKUX OOBEKTOB,
MOHSATHUI, OTHOLICHUH MEXIY MOHATUAMH; (POPMYJIUPOBATH ONMPEICICHUS MOHSITHIA;
yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCH(HUKAIIMNA, OCHOBAHHS JJIsi 0000IICHNUS
Y CPaBHEHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIH3A;

e BOCIPUHHMATH, (POPMYIHUPOBATh U MPEOOPa30BHIBATH CYXICHUS: YTBEPIUTCIbHBIC W
OTPHIIATENIbHBIC, CTUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,



BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEUHs B (pakTax,
TAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX; MPEANaraTh KPUTEPHH IJS BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JIeNiaTh BBIBOJBI C HUCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3AKIIOUCHUH IO aHAJIOTHH;

MPOBOJMUTH CAMOCTOSATEIHHO JI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUMN (IIPSMBbIC
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BHIBOIBI;

BBIOMpPATh CMOCOO pemieHusl y4dyeOHOW 3amaun (CpaBHHBATh HECKOJBKO BapHAHTOB
perieHusi, BbIOMpaTh HanboJee MOAXOAIUN ¢ yUETOM CaMOCTOSITEIFHO BBIICIEHHBIX
KpUTEPUEB).

Bba3oBrle nccinenoBaTeIbCKUE NEHCTBUS:

UCTIONIB30BaTh  BONPOCHI  KAaK  HWCCIEAOBATCILCKUH ~ WHCTPYMEHT  TO3HAHUS;
(dopMynHupoBaTh BONPOCHI, (PUKCUPYIOIIME MPOTHBOPEUYHUE, MPOOIIeMy, yCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3HIIMIO,
MHCHHE;

NPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIICOBAaHUE TIO
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro O0bEKTa, SBIEHUS, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXIY 00bEKTaMH, SBICHUSIMH, IIPOLIECCAMU;
CaMOCTOSATENIbHO  (popMynupoBaTh 0000IIEHHWS ©  BBIBOABI IO  pe3yJbTaTaMm
NPOBENEHHOTO HAOIIOJICHHS, UCCIICIOBAaHUs, OLIEHUBATh JOCTOBEPHOCTh IMOJyYSHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOILIECCa, a TAK)KE BBIIBUTATH MPEATIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

PaGota ¢ nuadopmanmeii:

BBISBIISITH Ne(DUIIMTHI MHPOPMAINH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa HAa BOMPOC U
JUTSL pellieHus 3a1a4u;

BbIOMpaTh HMHQOpPMAIMIO K3 HCTOYHHKOB Ppa3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATHU3UPOBaTh U HUHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUIOB U (HopM
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HH(POpPMAIMIO, TPEACTaBIATh €€ B  pasIu4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAE&KHOCTh HHGOPMALMU IO CaMOCTOATEIbHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvHvle KOMMYHUKamueHble Oelicmsus, obecnedusaom coopmuposaHHoCcmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Ob6menue:

BOCIIPHHUMATh U ()OPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMHU
oOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pEeIIeHUs 3a7jaul, KOMMEHTHPOBATh
MOJTYYEHHBIN pe3yNbTaT;

B X0/ 00CYXJIEHHsI 331aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, IPOOJIEMBI,
pemaeMol  3aJayM, BbICKAa3bIBaTh HJEW, HAICJIEHHbIE HAa TMOMCK PELICHHS;
COTOCTABJISITh CBOU CYKIEHUS C CYXICHUSMH JPYrUX YYacTHUKOB JHUAJOra,
0OHapy)XMBaTh Pa3JINUME U CXOJCTBO MO3UIINIA; B KOPPEKTHON GopMe GopMyIHpoOBaTh
pa3HoIIacusi, CBOM BO3PAKCHHUS;



IPEICTABIATh PE3yIbTaThl PEIICHUS 3aa4H, SKCIICPHUMEHTA, MCCIICIOBaHHs, POCKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ay IMpe3CHTAUud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHHUYECTBO:

MOHMMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYAIbHOW pabOTHI
OpU pelIeHWH Y4YeOHbIX 3aJay; MPUHUMATh I€JIb COBMECTHOH JesTEIbHOCTH,
IUIAaHUPOBATh OPraHM3ALMI0 COBMECTHOW pabOThl, pacHpedeisTb BHIBI padoT,
JIOTOBApUBATHCS, OOCYXKAaTh TMPOIECC W pPe3yiabTaT padoTh; 0000maTh MHEHUS
HECKOJIBKHX JTIOACH;

y4acTBOBAaTh B IPYMIOBBIX (hopMmax paboThl (00cykaeHus, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBIMOJHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOU
NENCTBUS C IPYTUMH YWiIeHAMH KOMaH/Ibl; OIICHHUBATh KA4€CTBO CBOETO BKJIaJla B OOIIMIA
MOPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pecyniamugnble Oelicmsus, 00ecneuusarm Gopmuposarue cCmMviCi08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranu3zanmsi:

COCTaBJIATh IUIAH, aIrOPUTM pELIECHHUS 33Ja4yd, BHIOMpATh CIOCOO0 peuIeHUs ¢ y4EToM

UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUK.
CaMOKOHTPOJIb:

BJIAJCTh HABbIKAMM IIO3HABATENBHOM pe(IEKCUN Kak OCO3HAHUS COBEpILIAEMbIX
JEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pE3yabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTpPOJIA IIpOLEecca M pe3ysbTrara PELICHUS MaTeMaTH4eCKOU
3a]a4H;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUN 3ala4yd, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTb COOTBETCTBUE pE3yJbTaTa LEIM U YCIOBUAM, OOBACHATh NPUUYUHBI
JOCTHDKEHUSI WJIM HEIOCTUKEHUs pEe3yIbTaTOB JEATEIBHOCTH, HAXOOUTh OIIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro Kypca «Anredpa W Hayaia MaTeMAaTHYECKOTO aHajdn3a» Ha YPOBHE
cpenHero oduiero oOpa3zoBaHus JOHKHO 00ecreunBaTh JOCTHXKEHUE CIEAYIONINX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB:

10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

OnepupoBaTh MOHATHIMH: PAlMOHATBLHOE M JIEHCTBUTEIHLHOE YHCIO, OOBIKHOBEHHAs M
JeCATUYHAS IPOOk, TPOILICHTHI.

BeimonuaTe apudmeTnyecKkue oOnepanuu ¢ PalHOHATBHBIMH UM JIEHCTBUTEIBHBIMU

qucjaaMu.

BoimonHaTe npuOIMKEHHBIE BBIYMCICHUS, MCIONb3Yys IpaBuila OKPYIJIEHHs, [enaTh
MNPUKUAKY U OLIEHKY pe3yJbTaTa BHIYHCICHUH.



OnepupoBaTh MOHATUSIMH: CTENEHb C LIEJIBIM MOKa3aTelieM; CTaHJaapTHas ¢opMma 3amucu
JeMCTBUTENILHOTO YHCIa, KOPEHb HATYpaJbHOW CTENEHH; UCIOJIb30BaTh MOAXOIAIIYI0 (OopMy
3alMCcH JEHCTBUTENBHBIX YACEN JUIS PELICHUS] IPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS 1aHHBIX.

OnepupoBaTh MOHATHUAMM: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO  yIJja;
MCIIOJIb30BAaTh 3allMCh IPOU3BOJIBHOIO yIJia Yepe3 0OpaTHbIE TPUTOHOMETpHUUYECKre (QYHKIUH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JIOE, PallOHAJIBHOE,
MPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BeimonHsaTe  mpeoOpa3oBaHus — TPUTOHOMETPUYECKHMX — BBIpQXEHHMM M pemiarthb
TPUTOHOMETPUUECKHE YPABHEHUS.

BoimonHATh nmpeoOpazoBaHUs IIENBbIX, PAMOHANBHBIX U MPPALMOHAIBHBIX BBIPAKCHUN U
peuaTh OCHOBHBIE THUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPABEHCTBA U PELICHUs MATEeMATHYECKUX 3a7ad U 3a7a4d U3
pa3uyHbIX 00JacTell HaAyKH U peatbHOM KU3HU.

MogenupoBaTh peaibHbIE CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHHS,
YPAaBHEHUs, HEPAaBEHCTBA IO YCIOBHMIO 3a/1auyd, HCCIEN0BATh TMOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa anreopbl.

DOyHKUUM U rpapuku

OnepupoBaTh MOHATUAMHU: (PYHKLHUS, CIIOCOOBI 3a1aHUsI (PYHKLUHU, 00JIaCTh ONpE/IeICHUs
¥ MHOKECTBO 3HAa4eHUH QYyHKIIUH, TpaPuK QYHKITUU, B3AUMHO 0OpaTHBIE (YHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTh M HEUETHOCTh (YHKUMH, HYIM (QYHKIHUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnons3oBatk rpaduku QyHKIUHN U1 pelieHus ypaBHEHUH.

Ctpouth ¥ uyuTaTh Tpa@uKu JUHEWHOW (DYHKIIMH, KBaAPATUYHOW (YHKIIUH, CTECTICHHON
(GYHKIINY C LIEIbIM TOKa3aTEeNEM.

Ucnonb3oBath rpaguku GyHKIUNA ISl UCCIIEIOBAHUS TPOIECCOB U 3aBUCUMOCTEH MpHU
pelIeHUH 3a/a4 U3 APYTUX Y4EeOHBIX MPEIMETOB M PEIbHOM XKU3HH; BBIpaXaTb (HopMylamu
3aBUCUMOCTH MEXIY BETUYMHAMU.

Hayana maTemMaTH4yecKkoro aHajimsa

OmnepupoBaTh MOHATUSAMH: IOCIEA0BATEIBHOCT, apU(METHUECKass U TeOMETpPHUYECKast
IIPOrPECCUH.

OnepupoBaTh NOHATUAMHU: OECKOHEUHO YOBIBAIOIAsi FEOMETPHUECKas MPOrpeccHsi, CyMMa
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON TTPOTPECCHH.

3amaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30Barh CBOMCTBA MOCIEAOBATEIBHOCTEH U IIPOIPECCUM I PELIEHUs peabHbIX
3a/1a4y IPUKJIAJHOTO XapaKkrepa.

MHozkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOKECTBO, ONEPALIUN HAJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONKCAaHUS pealbHbIX IPOLECCOB
U SIBJICHUM, IPU PEIICHUY 3aJ1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONPEIEIECHUE, TEOPEMA, CIIEICTBHE, TOKA3aTEIbCTBO.

st o0yuaromuxcs, HayaBmmx odoyuenue B 2022 roay, pe3yJabTarhl 10 KypCy
«BeposITHOCTH U CTATHCTHKA:
Yutatk ¥ CTPOUTH TAOJIUIBI U JUArPAMMBI.



OnepupoBaTh TMOHATUSIMU: CcpelHee apudmeruyeckoe, MeauaHa, HauOoubliee,
HaUMEHbIIIee 3HAYCHHUE, pa3MaX MacCHBa YHCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUSMU: CIYYaWHBIA SKCIEPUMEHT (OMBIT) U CIy4ailHOE COOBITHE,
DIIEMEHTApHOE COOBITHE (IIEMEHTAPHBIA MCXOJ) CIy4alHOTO OIBITa; HAXOJAUTHh BEPOSTHOCTH B
OTbITaX C PABHOBO3MOXXHBIMH CIy4allHBIMU COOBITHSIMH, HaXOJUTh U CPAaBHUBATh BEPOSTHOCTHU
COOBITHI B U3YYEHHBIX CIYyYalHBIX SKCIIEPUMEHTAX.

Haxomute 1 hopmynupoBaTh COOBITHS: TIEPECEUCHHE U OOBbEIUHEHHUE JTAHHBIX COOBITHH,
cOOBbITHE, TPOTHBOIOIOKHOE JaHHOMY COOBITHIO; IOJB30BAThCS aUarpamMmamu Diliepa u
(hopMyII0ii CITOKEHHS BEPOSITHOCTEH MPHU PEIICHUN 3a/1a4.

OnepupoBarh TOHITHSIMH: YCJIOBHAsE BEPOSTHOCTh, HE3aBUCHUMBIC COOBITHS, HAXOJHTh
BEPOATHOCTH C TOMOUIBIO IIPAaBUJIa YMHOXKEHHUS, C TIOMOIIBIO JIepeBa CIy4yalfHOTO OMBITA.

[TpumeHsITh KOMOMHATOPHOE MTPABIIIO YMHOXKECHUS TP PEIICHUN 3a]1a4.

OnepupoBaTh MOHSATHSIMH: HCIBITAHWE, HE3aBUCHMbBIC WCIIBITAHMS, CepUs HCIBITAaHUM,
yCIex W HeyJada; HaxXOJIUTh BEPOATHOCTH COOBITHI B CEpUU HE3aBUCHUMBIX HCIBITAHUN 0
MEPBOTO yCIIeXa; HAXOAUTh BEPOATHOCTH COOBITUI B CEPUU UCIIBITAaHUN bepHysm.

OnepupoBaTh MOHATHSAMH: CIy4yaiiHas BENWYHWHA, pACIpENCIICHHE BEPOSITHOCTEH,
Juarpamma pacipeeneHus..

11 KUIIACC

Yuciia 1 BBIYMCICHUSA

OnepupoBaTb NOHATHAMM: HATypaJbHOE, LEJI0€ YHUCIO; MCIONb30BaTh IPU3HAKH
JEIIMMOCTH LIEIBIX YHCEI, Pa3JI0KEHUE YUCIIa HA TIPOCTBIE MHOKUTENHN I PELLIEHUS 3a1au.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [T0KA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(M YUCIIA, TECATUUHBIC U HATYpaIbHbIEC JIOTapU(MBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTEMEHHM M TPeoOpa3oBaHUS BBIPAKCHMH; OINEPHUPOBATH
HNOHATUSMM: TI0KA3aTEIbHOE YPABHEHME M  HEPABEHCTBO; pEIlaTb OCHOBHBIE  THIIBI
IIOKAa3aTeNNbHBIX YPABHEHHUI U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpPXKALIMX JOrapu(Mbl; ONEPUPOBATH
HNOHATUSAMH: JIOTApU(PMHUUYECKOE YpPaBHEHHE W HEPABEHCTBO, pelIaTh OCHOBHBIC THUIIBI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxoouts pemeHns NpocTENINX TPUTOHOMETPUYECKIX HEPABCHCTB.

OnepupoBaTh NMOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ PELICHHE; UCIIOJIB30BATh
CUCTEMY JIMHEWHBIX YPABHEHUH AJIs PELLIEHUS IPAKTUUECKUX 3a4a4.

Haxonuts penieHus npoCTENIINX CUCTEM U COBOKYITHOCTEN pAallMOHAIbHBIX YPABHEHUM U
HEPABEHCTB.

MogenupoBaTh peajabHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTABIATh BBIPAKCHMS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIE0BATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM arnapaTa aireopsl.

DyHKIUM U rpadpuku

OnepupoBaTb MNOHATUAMM: IepUOANYECKas (YHKLIHSA, NPOMEXKYTKH MOHOTOHHOCTHU
(GyHKLINHU, TOUYKH SKCTpeMyMa (YHKIMH, HanOoJbIlee M HaWMEHbIEE 3HAYCHHsS (QYHKIUU Ha
IPOMEXYTKE; UCTIOIb30BATh UX JJIS HCCIEI0BAHUS (PYHKIIMH, 3alaHHON rpadukom.

OnepupoBaTh  MOHATHAMHU:  TpaduKku  TOKa3aTeNbHOW,  JorapuMUUYEecKOd U
TPUTOHOMETPUUECKUX (PYHKIMI; N300pakaTh UX HA KOOPAWHATHOH IUIOCKOCTU U MCIIOJIb30BaTh
JUISl pEIIEHUs] YPAaBHEHUN U HEPABEHCTB.



N3o0pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHUH U
MCIIOJIb30BATh UX VISl PEILICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUH.

Hcnonp3oBath rpaduku (GyHKIMNA I8 UCCIEIOBaHMS IPOLECCOB M 3aBUCHMOCTEH U3
JPYTUX y4eOHbIX AUCLUIUINH.

Havajia MaTeMaTH4YeCKOro aHAJIHM3a

OnepupoBaTb  NOHATHSAMM:  HENpepbiBHAA  (QYHKUHWSA; TNPOU3BOAHAS  (PYHKIHUU;
UCIIOJIb30BaTh T€OMETPUUYECKHI U (PU3UUECKUN CMBICT MPOU3BOTHOMN /TSl pEIICHHs 3a/1a4.

HaxonuTe NpoM3BOAHBIE 3JEMEHTApHBIX (DYHKIMH, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonp3oBath MTPOM3BOIHYIO Ui HCCIEAOBaHHS (PYHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEAOBAHU K IIOCTPOCHUIO TPa(HKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U HAXOXKICHUS HAWIYYIIEro PELICHHsS B IMPHUKIAIHBIX, B
TOM YHCJIE COLMAIBHO-DKOHOMMYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSMH: TEPBOOOpa3Has M WHTETpajl; MOHMMATh T'€OMETPUYECKHHA WU
¢u3uUecKuii CMBICT HHTErpaa.

Haxonute nepBooOpa3Hble 37€MEHTapHBIX (DYHKIHMI; BBIYMCIATh MHTErpal 1o (GopMmyie
Herorona—Jletiouura.

Pemate mpukiagHble 33a4, B TOM YHCJIE COLHATBbHO-I)KOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI0 aHAJIN3a.

Jdns oOyuyarommxcsi, HayaBmmx oOydeHue B 2022 roay, pe3yabTarbl MO KYPCY
«BeposSITHOCTH M CTATUCTUHKA):

CpaBHUBaTh BEPOATHOCTH 3HAUYECHHWH CIIy4YalHOW BEJIMYMHBI MO PACHPEICICHUI0 WU C
IMOMOIIBIO JHUArpaMM.

OnepupoBaTh MOHATHEM MaTeMAaTUYECKOTO OXXKHMJIAHUSA; MPUBOAUTH NPUMEPHI, Kak
MMPUMCHACTCA MAaTCMATUYCCKOC OXHUIAHUC cnyqal?moﬁ BCIIMYHWHBI HAXOAUTH MATEMATHUUYCCKOC
O’KHJaHUE 110 JAHHOMY paclpeeNIeHUIO.

HNmets MpEaACTaBJIICHHUC O 3aKOHC 6OJII>H_II/IX YUCCII.

HmeTh npeacTaBiieHne 0 HOpMajabHOM paclpeesieHUN.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KJIACC
* it 00yJaromuxcsl, HadyaBmx ooydenue B 2023 roay

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMmMbl Bcero Konrpoaprivte  HpakTirieckite o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
MHoOkecTBa pallMOHAJIBHBIX U
1 JICHCTBUTEIBbHBIX YKCeN. PallnOHAIbHBIE 14 1
YpaBHEHHUSI U HEPABEHCTBA
) Oynknuu U rpadgukn. CTEeHb C MeJIbIM 6
MIOKa3aTeIeM
3 Apudmernieckuil KOpeHb N—0il CTENEeHH. 18 1
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://resh.edu.ru/
®opMyiibl
4 TpUroOHOMeTpuu. TpUuroHomeTpuyeckue 22 1
YpaBHEHHUS
5
5 ITocnenoBaTeaIbHOCTH U IIPOIPECCUU
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
6 3HAHUU 3 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 4 0




10 KJIACC
*1J151 00y4arommXxcs, Hauyapmmx odydyenue B 2022 rogy

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n MporpaMmMbl Bceero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcbl
1 TpuroHomerpuueckue GyHKIIMU YUCIOBOTO 5 1
apryMeHTa
2 OcHOBHBIE cBOMCTBA (PyHKIMN 19 1
3 Pewrenne TpUroHOMeTpUYECKUX YpaBHEHUI 15 1
4 ITpousBoaHast 16 1
N https://resh.edu.ru/
5 [IpumMeHeHne nporu3BOIHON U HETIPEPBIBHOCTHU 12 1
6 IIpumeHeHre NPOU3BOHON K UCCIIEAOBAHUIO 16 |
(byHKIIH
5 BeposiTHOCTD M cTaTHCTHKA™ 34*
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
6 3HAHUU 9 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0

*

TEMbI UHTETPUPOBAHBI B pa3JieNbl Kypca «Anredpa U Hayajla MaTeMaTUYeCKOT0 aHaTu3a»




11 KITACC

*muist 00yJaromuxcs, HauyaBmux odyuenue B 2023 roxy

HaumeHoBaHue pa3iesioB U TeM KosmuecTBo yacos DJIeKTPOHHBbIE
Ne NMPorpamMmbl (undpossbie)
w/n Beero Kourpoabubie IIpakTnueckue 06pazoBaTebHbIE
padoThI padoThI
pecypcsl
CrermneHsb ¢ pallMOHAIBLHBIM [TOKa3aTEJIeM.
1 [oxa3zatenpHast pynkius. [TokazaTenbHble 12 1
YPaBHEHHUS U HEPABEHCTBA
Jlorapudmuaeckast GyHKIHS.
2 Jlorapudmudeckue ypaBHEHHS 1 12
HEPaBEHCTBA
TpuronomeTrpuueckue QyHKIIUN H UX https://resh.edu.rw/
3 rpa¢uku. TpuroHoMeTpuIecKue 9 1
HEPaBEHCTBA
4 IIpounsBoaHas. [IpuMeHeHne NPOU3BOIHON 24 1
5 NHuTterpan u ero npuMeHeHUs 9
6 CucreMsl ypaBHEHUI 12 1
7 Harypanbhbie u 1enbie yncia 6
g [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 )
3HaHUH’
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

*muist 00yJaroImuxcsi, HauaBmux odyuenue B 2022 roxy

HaumeHoBaHue pa3iesioB U TeM Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne MPOrpamMmmbl (undposbie)
Koutpoabubie IIpakTunueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TepBooOpa3zHas 9 1
2 Hurerpan 11 1
3 OO01Ie TOHATHS CTENEHN 12 1
[TokazarenpHas U TorapudmMuaecKast
4 byHKIH 19 1 https://resh.edu.ru/
5 [IpousBogHas MokazaTeabHON U 1
JorapupMuUecKoi QyHKITHH
6 BeposiTHOCTB U cTaTuCTHKa !
P 26
7 [ToBTOpEeHue 30 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
*

TEMBbl HHTETPUPOBAHBI B pa3/ielibl Kypca «Anredpa 1 Hauana MaTeMaTHUYECKOT0 aHAIIN3a»




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Maremarnka: anredpa 1 Hayaia MaTEMaTHYECKOTO aHalIu3a, TeoMeTpust. Airedpa u Hadana
MaTeMaTHYECKOTo aHanu3a (B 2 gactsx)/ moa penakuueir Mopakosuua AT

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Anrebpa m Hawyama Maremarudeckoro anamusa. 10 kmacc. B 24, YU.2. 3amaunuk s
001eo0pazoBaTenbHbIX yupexacHuil (mpodmibabid ypoeHs) / A.I'.Mopakosuu, [1.B.CemeHoB.
— M.: Muemo3snna, 2009. — 343c.

2. Anrebpa W Havajla MaTeMaTH4eckoro aHaimu3a. 11 xmacc (mpoduiIbHBIA YpPOBEHB):
MeTtonudeckoe mocodbue s yuwmrens / A.I.Mopakosuu, I1.B.CemenoB. — M.: Muemo3uHa,
2010. - 191c.

3. Anrebpa u Hauama martemarmueckoro ananms3a. 11 kmacc. B 2u. U.2. 3amaunuk nis
yyamuxcsi 001ieodpa3oBaTeNnbHbIX YUpekaeHui (MpopuibHblid ypoBeHs) / A.I.MopakoBud, u
np. nox pen. A.I.Mopnkosuua — M.: Muemosuna, 2009. — 264c.

4. Anrebpa m Hayayia MmaTeMaTH4deckoro ananusa. Kontponbnbie paboThl mist 10kmacca mist
0011e00pa3oBaTeNbHBIX  yupexacHuN (nmpoduinbpHbId ypoBeHb) / B.M.I'mu3bypr; mox pen.
A.I''Mopakosuua — M.: Maemo3una, 2007. — 62c.

5. Anrebpa u Hadajga MareMaTudeckoro aHaiausa. KoHnTpombHbie paboTel mis 11kmacca mist
001eo0pa3oBaTeNbHBIX  yupexaeHuil (mpoduibHblii ypoBenb) / B.M.I'mu30ypr; mox pexn.
A.I''Mopakosnua — M.: Muemo3uHa, 2008. — 55c.

6. Hopodees, I'.B. COopHUK 3a1aHUl AJI TOATOTOBKU U MPOBEACHUS MMCEMEHHOTO
JK3aMeHa Mo MareMatuke (Kypc A) u anredpe 1 Hauyanam ananusa (Kype B) 3a kype cpenneit
mkonsl. 11 kimace / I'.B. lopodees, I'.K. Mypasun, E.A. CenoBa. — 10-e u3n./, crepeorur. — M.:
Hpoda, 2007.

7. Hynuaunsid. FO.IT. Kortponbabie paboTel o anredpe u Havajgam aHanm3a: 1 1kmacc:
MaTtepuabl JUisl YpOBHEBOTO 00ydeHus: K yueOHuky noa pea. A.H.Kommoroposa «Anredpa u
Havana ananuza. 10-11 kmaccery / FO.I1 Qyaaunsia, B.JI. Kponrays — M.: M3gatenscTBo
«9x3ameny, 2008. — 62c.

8. KoHTponbHO-n3MepuTenbHble MaTepuaisl. Anredpa u Hayana ananusa: 11kmacce / Cocr.
A.H. Pypykun. — M.: BAKO, 2011. — 96c.

9. Kpamop B.C. IloBTOpsieM M cCHCTEMaTHU3MpyeM IIKOJIBHBIM Kypc aireOppl M Hadvaja
aHanuza. — M.: [Ipocsenienne, 1990.

10. JlutBunenko B.H., MopakoBuu A.I'. IIpakTukyM 10 »3JIE€MEHTapHOW MaTeMaTHKE:
Anrebpa. Tpuronomerpus.: yaeOHoe mocodue s ydammxcs. — M.: [IpocBemenue, 1991.

11. Pypykun A.H., bposkosa E.B., JIynieako I".B. u ap. [Toypounsie pazpaboTku mo anredpe u
Hayajam a”Hainm3a: 11kmacc. — M.: BAKO, 2009. — 336¢.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Hudponas 6udanorexa LIOK

2. Enunas xomnekuus Ludposeix O6pazoBarenbHbIX Pecypcos.
3. Poccuiickas DnexktponHas [lkomna






