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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Havajga MaTeMaTHUYEeCKOTrO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrOoll CTOPOHBI, (OPMHUPYET JOTUUECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAUMOM JUJISi OCBOCHHS
KypcoB HWH(OpPMaTHKH, OOILIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamkax
JJAHHOTO KypCa ydYalluecsl OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOH dopme.

Kypc anreOpsl u Hauaja MaTreMaTUueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSAX,
YBEPEHHO HCIIOJIb30BATh MX B MOBCEIHEBHOW JKU3HU. B TOXe BpeMsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue 1
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJy4alOT HOBBIM ONBIT PEHICHUS TMPUKIAIHBIX 3a]a4, CaMOCTOATEIbHOIO
MOCTPOCHHUSI MATEMATHUYECKUX MOJEJIEH PEAIbHBIX CUTyalluii M WHTEPIpETaluU
MOJYYEHHBIX  PEUIEHUM, 3HAKOMSTCA C  I[PUMEpPaMHM  MaTeMaTHYECKHX
3aKOHOMEPHOCTEW B TMPHUPOJC, HAYKE U B MCKYCCTBE, C BbIJAKOIIAMUCA
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENBbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALIMX BHUMAaHUs U OTBETCTBEHHOCTH 34 ITOJYYEHHBINA PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUS,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA H3Y4aloTCsd Ha IPOTSDKEHMM JBYX JIET
oOyuyeHusl B CTaplIeil IIKOJIe, €CTECTBEHHO JOMOJHSASA APYr ApPyra U MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamuecs OBIaJeBalOT BCE Oolee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUECKOTI0 aHaIN3ay, JUIsl PEIIEHUS] CaMOCTOATEIbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM IkoJyie. B crapmiell mkosne ocoboe BHUMaHHME YAENAETCA
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecss NOJYYarOT HABBIKM TNPUONMKEHHBIX BBIYMCICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydyeHHs] B CTapled IIKOJIe, TMOCKOJbKY B KaXJOM pas3fene MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMHU PELIEHUS UENbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loiydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opmupoBaHHe YMEHUU
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuansa NPOUCXOJWUT  JAJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTEIEHHOM,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTA MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCITH MUIOMAAn (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero pelieHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHMKE W HucKyccTBe. OOyuwarommecss Yy3HAOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTeMAaTUKU M Mpeaiaratror



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMHUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallUil, HCCIIET0BaHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IIHUPOKO UCIOJIBb3YETCS
JUISL peleHus] PUKIAAHBIX 3a1ad. [Ipu pemeHun peasbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa M Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha HW3ydeHHE Kypca ainreOpbl M Havajdl MaTeMaTHYeCKOTro
aHaym3a Ha 6a30BOM YpOBHE OTBOJMTCS 3 yaca B Hexmenmio B 10 kiracce u 3 Jaca B
Heaemo B 11 kmacce, Bcero 3a nBa roga ooydenust — 201 gac.



COAEPKXAHUE YYEBHOI' O KYPCA
11 KIIACC

Yuciia 1 BbIYMCICHUS

HartypanbHbie 1 nienbie yncina. [Ipu3Haku 1eTMMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAJIBHBIM NIOKa3aresieM. CBOMCTBa CTEICHM.

Jlorapudm yucna. JlecaTnyHbie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHNS U HEPABEHCTBA

Peuienne nppalliOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPXKAIIUX CTETIEHH C PalMOHAIbHBIM
ITOKA3aTEIIEM.

[Toka3aTenbHblE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NMpUKIaIHbBIX 337a4 C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HU.

@OyHkuuu U rpadpuku

Oyukuus.  I[lepuonnueckne  ¢GyHkuuud. [IpomMexXyTKM  MOHOTOHHOCTH
byakuun. Makcumymbl 1 MUHUMYMBI (QyHKIIMUA. HauOosblliee U HaumMeHBIIIEe
3HaYeHHe (PYHKIIMU Ha IPOMEXKYTKE.

CrenenHasi (pyHKLHS C HATYpaJbHBIM U II€JIbIM MoKazaresneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-Oi CTENEHHU.

[Toka3zaTtenbHas u Jorapupmuueckas GyHKINU, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpagukoB GyHKIUN JJIs1 PEIICHUS] YPABHEHUM M JIMHEHMHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIEIOBAHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIn3a

HenpepriBable GpyHKIMH. MeToI HHTEPBAIOB ISl pEIICHUS HEPABEHCTB.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpuyeckuid u (usmdyeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.

Teopusi BepOATHOCTH M CTATHCTHKA

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) M CTy4aiiHbIe COOBITHS. DJIEMEHTApPHBIC
coObITUs (MCX0Jbl). BeposITHOCTH clydailHOTO COOBITHSA. Bau30CcTh 4acTOThI U



BEPOATHOCTH  cOObITMH.  CrnywaiiHple  ONBITBI C  PAaBHOBO3MOXXHBIMHU
JJIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  COOBITHMII B ONBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
sKcriepuMenTa. @opMyiia MoTHOU BepOsTHOCTH. HezaBucuMbIe COOBITHS.

KomOunaropnoe npaBuino ymHoxxkenus. [lepecranoBku u dakropuan. Yucio
couetanuii. @opmysna 6mHoma HproToHa.

bunapHbIi ciydaiiHbIil ONBIT (MCIIBITAHKE), YCTIeX U Heyaada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIu.

HucnoBble  XapakTEPUCTUKHM  CIIYYaWHBIX  BEJIMYMH: MaTEMaTU4YeCKOe
OXKHMJAHUE, JUCIEPCUs U CTAHAAPTHOE OTKIOHEHWE. llpumepsl npuMeHeHus
MAaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
MareMatnyeckoe OxugaHue OMHApHOUN CiaydyallHOM BEIMYMHBI. MaTreMaThuyeckoe
OKMJIAHUE CYMMBI CIyYallHbIX BEJIMYMH. MaremMaTH4ecKoe OXHUAAHUE U
JUCTIEPCUsl TEOMETPUYECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUHU IPAKTUYECKUX 33/1a4 MaTEMaTUUECKONW HAPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHEHTalMEl Ha IPUMEHEHUE MATEMaTHYECKMX 3HAHUU JUIS PELICHUS 3a1ad B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeéMaTUKU M MAaTeMaTUYECKOW KyJNbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYUIIECTBIIATh NMPOEKTHYKD W HCCIEAOBATEIBCKYIO AEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTh MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAIIUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIepUIMTHl MHPOpPMAIIUU, TAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh MH(POpMAIHIO, TIPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIE€HHS 3a7]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOW pedJeKkcud Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTh KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OI[EHKY NPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

11 KIIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATHUSAMH: HATypAIbHOE, ILEJNOE YHCIO; HCHOJIb30BAThH
IIPU3HAKU JECJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIa HA MPOCTHIE MHOXKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBaTh MOHATUSAMU: JOrapuPM UKCIA, NECITHUYHBIE U HATypajbHbIC
JorapuMsl.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE,
palrOHAIIbHOE, UPPALIMOHAIIBHOE YPABHEHUE, HEPABEHCTBO.

BbInonHATh MpeoOpa3oBaHUsl LENbIX, PALMOHAIBHBIX W HpPpPalMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THUIIBI  LEJIbIX, PALNUOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHsTh CBOWCTBAa CTENEHW I TpeoOpa3oBaHUs  BBIPAKECHHIA,
ONEPUPOBATh MOHATUSMM: TMOKA3aTEIbHOE YPABHEHWE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIbI [IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoemonHsaTe npeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKallUX JIorapu(msbl;
ONEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUITBI TOTApU(PMUUYECKUX YPAaBHEHUIN U HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpAaBHEHUW U €€ PELICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUJIS PELIEHUS MPAKTUYECKHUX 3a4a4.

Haxomute pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00J1acTell HAYKH U PEabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHSI, YpaBHEHMUS, HEPABEHCTBA M CHUCTEMBl [0 YCJIOBHUIO 3a/1ayH,
MCCJIEI0BATH MIOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM allapara aareopsl.

DOyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMH: TpadUKHU IOKA3ATEIbHOW, JOrapupMUUYECKON U
TPUTOHOMETPUUYECKUX (DYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IIIOCKOCTU U
WCITOJIB30BATh JJI PELICHUS] YPABHEHHUI U HEPABEHCTB.

Hcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTU I'papUKU JTUHEUHBIX YPaBHEHUN U
WCITOJIB30BAaTh UX JUIS PEILEHUS CUCTEMBI JINHEWHBIX YPABHEHUM.

Hcnonp3oBath rpaduku (QYHKIUN 719 HWCCICIOBAHUS IPOIECCOB M
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh MOHATHSAMHU: TNIepBOOOpa3Has W  UHTErpai; IOHUMATh
F€OMETPUYECKUIA U (PU3NYECKUI CMBICI UHTErpaia.

Haxonute nepBooOpa3Hbie 3J€MEHTApHBIX (DYHKIMI; BBIYMCISTH MHTErpaj
no ¢popmyne HeroTona—JIelOnuna.

PemaTte npukiiagHeie 3aJauv, B TOM YHUCJIE COLMAIBHO-D)KOHOMHYECKOTO U
($u3NYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.

Teopusi BepOATHOCTH M CTATHCTUKA

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOe
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN HMCXO0J]) CIy4allHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTU B OIBITAX C PAaBHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaXOAWThb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4yalHBIX
HKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHUSA: TMEpeceYeHue U OO0bEIUHEHHE
JAHHBIX  COOBITMM, COOBITHE, MPOTHUBOIIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATHCS AUAarpaMmMaMu Jusepa u GopMysioN CIIOKEHHUS BEPOSATHOCTEH Mpu
pElIeHUH 3aay.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO NMpaBUIIAa YMHOXKXEHHS, C MOMOIIbIO JepeBa
CJIy4alHOTO OIIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TPU PEILICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCUMBIE HUCHBITAHUS, CEPUS
UCTIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpPHUH
HE3aBHCHUMBIX MCIIBITAHUNA JI0 TIEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KosmuecTBo yacoB JJIeKTPOHHBIE
Ne HaumenoBaHue pa3aesioB U TeM (uu¢posbie)
Konrpoasusie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
1 [ToBTOpenue anredprr 10 kmacca 3
Crenenu u kopHu. CTENIEHHbIE
2 P 20 2
byHKIIN
3 [TokazarenbHast u gorapudpmuyeckas 97 3
byHKIIIH
4 [lepBooOpa3Hast u UHTErpal 8 1
DJIeMEHThI MaTEMATUYECKOM
5 CTaTUCTUKU, KOMOMHATOPUKH U TEOPHUH 14 1
BEPOSITHOCTEN
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 15 1
YPaBHEHUI U HEPABEHCTB
7 [ToBTOpEeHue, o6001IEHNE, 12 1
cucTeMaTHu3alys 3HaHu!
OBIIEE KOJIMYECTBO YACOB IIO 99 9 0

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTposabHbie IIpakTHyeckue
n/n Bcero o0pasoBare/IbHbIC
padoThI padoTshI
pecypchl
1 Tpuronomerpruyeckue ypaBHEHUS 1
ITpousBonnas ¢pynkuuu. [IpaBuna BerancieHus
2 MPOU3BOIHOM. 1
[IpumeneHne nporu3BOIHON K UCCIIEI0BAHUIO
3 GbyHKIUH. 1
[Tonsitue KOpHS n-oit CTENECHU u3 https://resh.edu.ru/subject
4 HEOTPHIIATEIILHOTO JCHCTBUTEIBHOTO YUCIIA 1 /lesson/5498/start/272542
[
[lonsATHe KOpPHA HEYETHOM N-OM CTENEeHW W3
5 OTPHULIATENILHOTO JIEHCTBUTEIILHOTO YHCia 1
6 HppanmonanbHble ypaBHEHUS 1
7 IIpocreiimme nppalmoHaIbHbIE ypaBHEHUS 1
Pemenne wppanyvoHanbHBIX ypaBHEHWH pa3HbIMU
8 MeTOoJlaMHU 1
CaeneHue uppanMoHaIbLHOTO YPaBHEHUSI K CUCTEME
9 paLMOHAIbHBIX YPABHEHUN 1



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/

HppaumnoHanbHble HEPABEHCTBA

10
Pemienne uppanyoHaJIbHBIX HEPABEHCTB Pa3HbIMU
11 METOAaMHU
12 CucTeMbl HpPALIMOHAJIBHBIX HEPABEHCTB
Ob6o6maromuii ypok mo teme «MppannonanbHbie
13 YpaBHEHHS U HEPABEHCTBA»
Konrtpoabnas padora Ne 1 «MppanuonajibHbie
14 YPABHEHHS M HEPABEHCTBA)
15 Oyukun y="VX , UX CBOICTBA U rpaduKu
16 CaolicTBa KOpHA N-0H CTENEHU
[IpuMeHeHne CBOWCTB KOPHS N-OM CTENEHH ITpU
17 peleHnn 3a1a4q
18 ITpeoOpa3oBanue UppallMOHATBHBIX BBIPaKEHHIH
19 O06o0011eHNe TOHATHS O TI0Ka3aTele CTENeHH
CrenenHble QyHKIIMH, X CBOMCTBA U TpapUKH https://resh.edu.ru/subject
20 /lesson/5540/start/327000
[
21 Crenenu u KOpHU
’s O6o06maromuit ypok no teme «CTeneHH ¥ KOPHHU.

CreneHHble QyHKIIUN



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

Konrtpouabnasi padora Ne 2 «CreneHu u KOpHH.

23 Crenennble GyHKIUMN»
ITokaszarenpHast QyHKIHS, €€ CBOMCTBA U rpaduK https://resh.edu.ru/subject
24 [lesson/3841/start/225573
[
o5 [Toka3zaTenbHbIE ypaBHEHUS
OcHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX
26 ypaBHEHUH
27 CucTeMbl MoKa3aTeNbHBIX YPaBHEHHN
28 [TokazaTenbHbIE HEPABEHCTBA
OCHOBHBIE METOJIBI PEIICHHSI TOKA3aTEIBHBIX
29 HEPaBEHCTB
O6o6maromuit ypok mo teme «IlokazarenbHast
30 GyHKITIS
Konrtpoabnas padora Ne 3 «Iloka3aresbHas
31 byHkuusm»
32 [Tonsitue norapudma
Jlorapudpmuueckas pyHKIUS, €€ CBOUCTBA U
33 rpaduk
CoiicTBa norapudmon https://resh.edu.ru/subject
34 [lesson/5753/start/272574

/



https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/

[IpeobpaszoBanus JorapupMUUECKUX BBIPAKECHUN

35
36 Jlorapudmuueckue ypaBHEHHUs
37 IIpocreiimue norapudmuyeckre ypaBHeHUs
OCHOBHBIC METO/IbI PEIICHHI JIOTapU(PMHUCCKUX https://resh.edu.ru/subject
38 ypaBHEHH /lesson/4732/start/198842
[
39 Pemienue cuctem jgorapupmMuUUecKux ypaBHEHUH
40 Jlorapudmudeckne HepaBeHCTBA
41 [Ipocreiimme norapudmuyeckre HepaBEHCTBA
OCHOBHBIE METOBI PELIEHUH JIOTapUPMUIECKIX
42 HEPABEHCTB
43 Cuctemsl Torapu(MUIECKUX HEPABEHCTB
O6o06maromuit ypok no teme «Jlorapupmuueckue
44 HEPaBEHCTBA, JorapupmMuueckue CUCTEMBbI
YPAaBHEHU U HEPABEHCTB)
KonTtpoabHnas padora Ne 4 «Jlorapupmuueckue
45 HEPABEHCTBAa, CHCTEMBbI  JIOrapu(pMHUYECKHX
HEPaBEHCTB)
46 ITpou3BoHas MoKazaTelbHON QyHKIIMU

47

[IpousBonHas norapupmudeckoin GyHKINN



https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/

HuddepenunpoBanue gorapupmMuuecKoin GyHKIUN

48
O6o0maromuii ypok 1o teme: ««IlokazarenbHbie U
49 sorapudmudeckue GyHKIHI.
KonTpoabHas padora Ne 5 «Iloka3zareabHble u
50 Jorapupmuyeckue GPyHKUHI)
51 [TonsaTne nmepBooOpa3HON QYHKIUU https://resh.edu.ru/subject
[lesson/4924/start/225713/
52 OcHOBHOE CBOWCTBO MEPBOOOPA3HON PyHKITHH
53 IIpaBuia HaxoXI€HUS IEPBOOOPa3HOM QyHKIMM
54 [ToHsATHE HEONpEIEICHHOTO HHTErpaja
55 OnpenenéHubIil HHTErpas
I'eomeTpuueckuit CMBICII OIPEIEIIEHHOTO
5g  MHTerpana. Ilnomans KpHBOIMHEHHOH Tpameuuy, https://resh.edu.ru/subject
dopmyna Hetorona-Jleiibunma [lesson/6117/start/225775/
O6o6maromuit ypok mo teme «IlepBoodpazHas u
57 UHTETpa»
KonTtpoabnas pa6ora Ne 6 «Ilepsoodpa3Has n
58 HHTErpamn
59 CratucTtuueckast 00paboTKa JaHHBIX

60

Kiaccuueckoe onpenenenne BEpOSITHOCTH COOBITUS



https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/

IIpocreiine BEpOATHOCTHBIE 3a1a4U

61
DreMeHThl KOMOMHATOPUKH: TIPAaBUJIa CIIOKEHUS https://resh.edu.ru/subject
62 YMHOKEHUS /lesson/4927/start/285007
i
63 CoueraHus U pa3melleHus
64 IlepecTanoBku
dopmya bunoma HerotoHa https://resh.edu.ru/subject
65 /lesson/6119/start/285193
[
66 CiyuaitHble COOBITHS M UX BEPOSITHOCTH
BbruriciieHue BEpOSITHOCTEH COOBITHII C MOMOIIBIO
67 (bopMys1 KOMOMHATOPUKHU
HesaBucumbie cOOBITHS, TeOpeMa O BBIYUCICHHU
68  BEPOATHOCTH MIPOU3BEICHUS HE3aBUCHMBIX
coObITHI
CoBMECTHBIE 1 HECOBMECTHBIE COOBITHSI, TEOPEMBI
69 O BBIYHCIICHUH BEPOSITHOCTEH COBMECTHBIX U
HECOBMECTHBIX COOBITHI
70 dopmyIa NOTHOM BEPOSITHOCTH COOBITHS
O6oOmaromuii  ypok 10 TeMe: «DJIEMEHTHI
71 MaTeMaTH4YeCKOW CTATHCTHKH, KOMOWHATOPUKH M

TEOPUH BEPOATHOCTEN»



https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/6119/start/285193/
https://resh.edu.ru/subject/lesson/6119/start/285193/
https://resh.edu.ru/subject/lesson/6119/start/285193/

Kourpoabnaa pabdora Ne 7 «DieMeHTHI
MaTeMATHYeCKOl CTATUCTHKH, KOMOMHATOPUKH

72
U TEOPHH BEPOSITHOCTEI»
PaBHOCHIIBHOCTE  ypaBHeHUH. OOmMe METObI
73 pelIeHNs] ypaBHEHUM
MetoJ pa3iioKeHHs Ha MHOXKUTENN, IPUMEHAEMBbIH
74 IIpU PELICHUH YPABHEHUN
Meton BBEICHUA HOBOU MepEMEHHOM,
75 MIPUMEHSAEMbIN [TPU PEIICHUN YPaBHEHUI
OyHKIMOHANBHO  —  Tpaduyeckuii  MeTon,
76 MIPUMEHSAEMbIN ITPU PELICHUN YPABHEHUI
77 VYpaBHEHUs C NEPEMEHHOM O] 3HAKOM MOJTYJIS
78 Cucrembl ypaBHEHU
Pemrenue cucreM ypaBHEHUN pa3IuyHbIMU
9 MeToAaMHu
80 VYpaBHeHUs ¢ ABYMS IEPEMEHHBIMU https://resh.edu.ru/subject
[lesson/4145/start/111179
81 VYpaBHeHuUs ¢ mapaMeTpoM
82 HepaseHctBa ¢ 0HOM IEpEMEHHON

83

Pemenue HepaBeHCTB ¢ OJTHOW NTEPEMEHHOM



https://resh.edu.ru/subject/lesson/4145/start/111179
https://resh.edu.ru/subject/lesson/4145/start/111179

HepaBeHcTBa ¢ nepeMeHHON MO 3HAKOM MOYJIS

84
85 HepaBeHcTBa ¢ 1ByMsl iepeMEHHBIMU
O6oOmaromuii ypok 1o TeMe: «YpaBHEHUS H
86 HepaBeHCTBa. CUCTEMBI YpaBHEHHUI U HEPABESHCTBY
KontpoabHasa padora Ne 8 «YpaBHeHus H
87 HepaBeHCTBA. Cucrembl YPaBHeHUii "
HEPaBEHCTB»
[ToBTOpenue u o6od6menue. [IpeodpazoBanue
88 aNreOpandecKux BhIPAKEHHM
[ToBTOpenue u o6od6menue. [IpeodpazoBanue
89 TPUTOHOMETPUYCCKHUX BBIPAKCHUN
[ToBTOpenue u 06o01eHne. TpuronomeTpuueckue
90 YpaBHCHHUS
IToBTropenue n o6o61meHue. Pemmenue
91 TPUTOHOMETPUYECKHUX ypaBHEHUN pa3sHBIMU
METOJIaMU
[ToBroperne wu  o6oOmenue. Iloka3arenbHbie
92 YpaBHEHHS M CUCTEMBI TIOKa3aTEeIbHBIX YpaBHEHUIH
[ToBTOpenue u o6o6menue. [lokazarenbabIe
93 HEPaBCHCTBA
94 [ToBTOpenue u o6o6menue. [IpeodpazoBanre




BBIpXKEHUH ¢ norapudmamu

[ToBroperne u o00606menue. Jlorapupmuueckue

95 YpaBHEHHUSI U CHUCTEMBl  JIOTapU(PMUUYECKUX 1
ypaBHEHUU
[ToBTOpenue u 06006menHue. Jlorapupmuaeckre

96 HEpaBEHCTBa 1
Konrposabnass padora Ne 9 «HUrorosas

97 KOHTPOJIbHAsi padoTa» 1

08 AHaJM3 UTOrOBOM KOHTPOJIBHOW PaOOTHI. 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa 1 Havajia MaTeMaTH4YeCcKoro anaiausa (B 2 yactsax), 10-11 kmaccel/
Yacts 1: Mopakosud A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u

napyrue; nox penakuuein Mopakosuya A.I'., O0111ecTBO ¢ OrpaHUYEHHOM

oTBeTCTBeHHOCTHIO « 1Ol MHEMO3UNHA»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
bubmuoTeka nuudpoBoro o6pazoBaTEILHOTO KOHTEHTA
Pocculickas 351eKTpoHHAas MIKOJa

HNHTEPHET



