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MHNOACHUTEJIBHAS 3AIITMCKA

[Iporpamma mo anre6pe Ha ypOBHE OCHOBHOTO OOHIET0 OOpa3oBaHMs COCTaBJICHa Ha
OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeNbHOM MpOrpamMmbl
OCHOBHOTO 001ero ob6paszoBanus, npezacrasieHHblx B PI'OC OO0, a Ttakxke ¢enepaibHOR
paboueii mporpaMMbl BOCITUTAHUSI.

Anrebpa sBIsETCS OJAHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieuynBaeT 3yueHHe IPYTuxX TUCIHILINH, KaK €CTECTBEHHO-HAYYHOT0, TAK U TYMaHUTapHOTO
[IUKJIOB, €€ OCBOEHHE HEOOXOAUMO IS TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEHEBHOW KHU3HH.
Pa3Butne y oOyuarommxcs Hay4dHBIX [PEACTABICHUM O MPOUCXOKICHUA U CYIIHOCTH
anreOpanyecKkux aOCTpakIMid, Crocode OTpaKeHUS MATEeMaTHYeCKOH HAayKoW SBICHUH U
MPOLIECCOB B TMPHUPOAEC M OOIIECTBE, POJIM MATEMaTHYECKOTO MOJIEIUPOBAHUS B HAyUYHOM
MO3HAHUU U B NpPAKTHKE CHOCOOCTBYET (POPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS M KayeCTB
MBIIUIEHUS, HEOOXOAMMBIX Ul aJanTalid B COBPEMEHHOM IudpoBoM oOmiectBe. M3ydeHne
anredpbl o0ecreynBaeT pa3BUTHE YMEHUS HAa0II01aTh, CPaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KpPUTHYHOCTH MBIIIJICHUS, CIOCOOHOCTH AapryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM
JIEMCTBUSL U BBIBOABI, (POPMYIHPOBATH yTBepKAeHHS. OcBOeHHE Kypca anreOpbl 00ecTieunBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYalolmuXcsi: OHM HCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTHBHBIE PACCYKACHUs, 0000LIeHNE W KOHKPETH3alulo, abCTparupoBaHUE W AHAJOTHIO.
OO6yueHnue anreOpe mMpeanoyiaraeT 3HAYUTEIBHBIA OO0BEM CaMOCTOSTEIHLHOW IEITEIBHOCTH
oOyJaromuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHe 3ahad  SBIAETCS  peanus3anueit
JeSITETFHOCTHOTO TIPUHITAIIA O0YYEHUSI.

B crtpykrype mnporpammel yueOHOro Kypca «Aurebpa» jii OCHOBHOTO OOLIETO
00pa30BaHUSI OCHOBHOE MECTO 3aHHUMAIOT COJEP)KaTEeIbHO-METOJAMUYecKue JUHuM: «Yucna u
BBIUUCIICHUS», «ANTeOpandecKre BBIPAKCHUN», «YPABHEHHS M HEPAaBEHCTBA», «DYHKIIUN.
Kaxxnas u3 3THX colepkaTelbHO-METOANYECKUX JIMHUNA Pa3BUBAETCA HA MPOTSHKEHUU TPEX JIeT
U3YyUYeHHs Kypca, B3aUMOJICHCTBYS C APYTMMHU €ro JMHUSAMHU. B Xone n3yueHus yueOHOro Kypca
00yJaroIUMCs IPUXOJANUTCS JIOTUIECKH PACCYKAATh, HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
SI3bIK. B CBA3M € 3TUM B IporpaMmy y4eOHOTO Kypca «Anredpay» BKIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TpPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/elax MaTeMaTHYecKOro oOpa3oBaHUS H
CIIOCOOCTBYIOUIME OBJIAJCHUIO OOYYaIOIIMMHUCS OCHOB YHHUBEPCAJIBHOTO MaTeMaTHUYECKOTO
a3bika. ConepKaTeaIbHON U CTPYKTYPHOU OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpay» sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxxanne nuHUM «Yucna W BBIYMCICHHS» CIYKUT OCHOBOM I JajbHEWIIEro
U3YYEHHUs] MAaTEeMaTUKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAlOIIMXCS JOTMYECKOTO MBIIIICHHS,
(OpMHUPOBAHNIO YMEHHSI IOJB30BATHCS AITOPUTMAMH, & TaKkKe MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJIUMBIX [JIsl MOBCEAHEBHOM >KU3HU. Pa3BuTHE MOHATHUS O 4YHUCIE HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAMOHAIBHBIMH M WPPALMOHAIBHBIMU YHCIIAMHU,
(hopMUpOBaHUEM TPEACTABICHUN O JEUCTBUTEIHLHOM YHCIIE. 3aBepIIEHUE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K cpe/iHeMY 0011eMy 00pa30BaHuIo.

CopepxaHue IBYX anreOpandecKux JIUHUH — «ANTeOpanvecKkue BBIPAKCHUS» U
«YpaBHEHUS] W HEPaBEHCTBA»  CIOCOOCTBYyeT  (opMuUpoOBaHWIO Yy  OOy4arOIIUXCS
MaTeMaTUYeCKOro ammapara, HEOOXOAMMOTO /IS pemIeHUS 3aJad MaTEeMaTHKH, CMEXHBIX
MIPEIMETOB M TPAKTUKO-OPUEHTUPOBAHHBIX 33a7a4. Ha ypoBHE OCHOBHOTO 00IIEro o0pa3oBaHUs
yueOHBIH  MaTepuan TpPYNNHPYETCs BOKPYr  palMOHAJbHBIX  BbIpakeHUH. AnrebOpa
JEMOHCTPUPYET 3HAUECHUE MATEeMAaTUKH KaK S3bIKa JJIs MOCTPOCHUS MAaTEMAaTHUYECKUX MOJENEH,



OIMCaHHMs MPOIECCOB M SBICHUH peaibHOrO Mupa. B 3amaun o0ydeHus anreOpe BXOAAT TaKKe
JanbHeWIee pa3BUTHE AaITOPUTMHYECKOTO MBIIIIEHUSI, HEOOXOIUMOTO, B YAaCTHOCTH, IS
OCBOCHHA KypcCa I/IH(i)OpMaTI/IKI/I, U OBJIaACHHUC HaBbIKaMH OCAYKTHBHBIX paccyxcneHHﬁ.
[IpeoOpa3oBaHre CUMBOJIBHBIX (POPM CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTRY.

Conepxanne  (yHKIMOHATBHO-TPAQUUECKOW  JIMHUM  HAIEJIEHO Ha  TOJyYeHHUe
00yJaroIMMUCs 3HAHUN O (PYHKIMSIX KaK BaKHEHINEH MaTeMaTHYeCKOH MOJEIH JJIsl ONHUCAHUS
U WCCIIEOBAaHUs Pa3HOOOpA3HBIX TPOIECCOB M SBIEHUIN B mpupone u obmiectBe. M3yuenue
MaTepuaiia CHOCOOCTBYET pa3BUTHIO Yy OOYYAIOUIMXCS YMEHHS WCIIOJIb30BaTh pa3IHUHBIC
BBIPA3UTEIBHBIC CPEJICTBA SI3bIKA MAaTEMATUKU — CJIOBECHBIC, CHMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIa/J B q)OpMI/IpOBaHI/Ie HpeIICTaBJIeHI/Iﬁ 0 POJIM MAaTEMATUKH B PA3BUTHUUN LUBUIIW3alIUN
Y KYJBTYPBI.

CornacHo y4yeObHOMYy TulaHy B 8-9 Kiaccax u3ydaeTcss Y4eOHBIM Kypc «Amnrebpay,
KOTOPBIH BKIIIOYAET CIIEAYIOIIHE OCHOBHBIC pa3leibl couepkaHus: «Uuciaa W BBIYHCICHUSY,
«AnreOpandecKue BEIpAKEHUSNY, «Y pPaBHEHUS U HEPABEHCTBAY, «DyHKITUI.

Ha usyuenue yueOHOro Kypca «Anredpa» orBoautcs 272 yaca: B 8 kiacce — 136 yacos (4
yaca B Heiemo), B 9 kmacce — 136 gacoB (4 daca B Hemento). OcBoeHHe yueOHOro Kypca
«BeposATHOCTh M CTAaTHCTHKA» OCYIIECTBIISICTCS B paMKax y4eOHOro Kypca «Anredpa» myTem
BKIIFOUYCHUA B HETO
1 4aca BepOSTHOCTHO-CTATHCTUYECKOTO COJCPKaHUs, MPEIYyCMOTPEHHOTO MHpOTpamMMoi  3a
HACTOSIIIIUI ¥ MPEAMISCTBYIOIINE TObI 00yUeHUSI.



COIEPKAHUE OBYYEHUA
8 KUIACC

Yucaa v BLIYUCICHUA

KBanpathsiii kopenb u3 uucna. Ilonarue 00 wuppanuoHanbHOM uucie. JlecaTnyHble
MpUOIMKEHUS UPPALMOHANBHBIX uncen. CBoiicTBa apru(METHUECKUX KBAJPATHBIX KOPHEH U HX
IpUMEHEHHE K MpeoOpa30BaHMIO YHCIOBBIX BBIPAKEHHH W BBIYUCICHUSM. JleficTBUTENbHBIE
qHcla.

Crenens c 1eJIbIM TIOKa3aTesieM U € cBoicTBa. CTaHIapTHas 3alUCh YHUCIIA.

Auaredpanyeckne BbIPaKeHHU S

KBagpatHslii TpEXUieH, pa3IokKeHUE KBAIPATHOTO TPEXUWICHA HA MHOKHUTEIIH.

AnreOpanueckass 1poO6b. OcHOBHOe CBOMCTBO anreOpanueckoir apobu. CroxeHue,
BBIUWTAaHUE, YMHOXKEHUE, JeJieHne anreOpanueckux apoOei. PanmoHanbHble BBIpAXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHHS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMyna KopHEH KBaapaTHOro ypaBHeHMs. Teopema Buera.
Pemenne ypaBHEHMIA, CBOMSIIMXCA K JIMHEWHBIM H KBaapaTHbIM. [Ipocrteimme apoOHO-
palroOHAIbHbIE YPABHEHUS.

I'paduueckas mHTEeprpeTanys ypaBHEHUN C JABYMS NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUHN C AByMs INepeMEeHHbIMH. [IpuMepbl pelleHus CUCTEM HENMHEHWHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33714 aaredOpanyecKumM CriocoOoM.

YUucnoBble HEpaBEeHCTBA U HMX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCUNBbHOCTH HepaBeHCTB. JIuHeilHble HepaBeHCTBa C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUH

[lonsitue @ynkuuu. O6nacTh onpeneneHus U MHOXKECTBO 3HaueHu (yHKIuU. CrocoOb
3a1aHus QYHKITUH.

I'padux Qynkmun. Yrenue cpoiicTB ¢(yHKmmu no e€ rpaduky. Ilpumepsr rpadukon
(GyHKIMH, OTpa)kalouIX peanbHbIe MPOLECCHI.

OyHKIMM, ONMCHIBAIOIIME MPSAMYI0 M OOpaTHYIO MPONOPLUOHANbHBIE 3aBUCHUMOCTH, HX
rpaduku. OyHKIUU y = x2, y = X3, y = Vx, y=|x|. T'paduueckoe pemnieHne ypaBHEHHI U CUCTEM
YpaBHEHUIA.

BeposiTHOCTB M CTATHCTHKA

[IpencraBneHue naHHBIX B BUAE TaOIMI, IuarpaMM, rpaduxoB. 3anojHeHHE TaOuIl,
YTEHHUE M MTOCTPOCHUE AUArpaMM (CTOJOMKOBBIX (CTOMOYATHIX) U KPYroBbiX). UreHue rpadukon
peanbHBIX TpoueccoB. M3BinedeHne MHGOpPMALMU U3 JUarpaMM M TaOJIML, UCIOJIb30BaHHE U
WHTEpIpeTalus JaHHBIX.

OnucarenbHas CTaTUCTHUKA: CpeHee apu(pMeTHUECKoe, MelaHa, pa3Max, Haubospliee U
HaMEHbIIIee 3HaYeHUs1 Habopa YUCIIOBBIX JaHHBIX. [IpuMepsl ciyyailHON H3MEHYHBOCTH.

Crny4daifHpIH SKCTIEpUMEHT (OIBIT) M CitydaiiHoe coObiTHe. BepostHOCTh M yacToTa. Pomib
MAaJIOBEPOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MpHpoJe U B oOmecTBe. MoHeTa u
urpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEM.



I'pad, Bepmmna, pedpo. Crenenp BepuinHbl. Yucio pédep u cymmapHas CTENEeHb BEPILUH.
IIpencraBnenue o cBs3Hoctu rpada. Llenu u nukisl. [Tyt B rpadax. O6xox rpada (sitnepos
nyTth). [lpencraBnenne 06 opueHTUpOBaHHOM Ipade. Pemenne 3agad ¢ momouiso rpagos.

[IpencraBieHue qaHHBIX B BUAE TAOJIHUL, TUarpaMM, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXKECTBA, IOJIMHOXKecTBO. Omnepanuu HaJl MHOXKECTBAMU:
o0ObeaMHEHNE, TepecedyeHue, aononaHeHwe. CBolicTBa omepanuil  HaJ MHOXKECTBaMHU:
MepeMeCTUTEIbHOe, COYeTaTeNIbHOE, paclpeAeNuTeNbHOe, BKIoYeHUs. lcnonp3oBaHue
rpau4ecKoro mnpeacTaBIeHUs] MHOKECTB Ul ONMCAHMs PeajibHBIX MPOILECCOB U SIBICHUH, MpU
pelIeHNH 3a1ay.

N3mepenue paccenBaHus naHHBIX. [lucmepcus W cTaHIapTHOE OTKJIOHEHHE YHWCIOBBIX
HabopoB. /lnarpamma pacceuBaHusl.

DneMeHTapHble COOBITHS clydaiiHOro ombiTa. CrydaiiHple coObITHS. BepositHOCTH
coObITuil. OMBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSAMH. CiyyaliHbII BBIOOP.
CBsi3pb MEXIy MAaJOBEpPOSITHBIMH U TPAKTHUYECKU JIOCTOBEPHBIMH COOBITHSIMH B THPUPOJE,
00I1IIeCTBE M HAayKe.

JlepeBo. CBolicTBa A€pEBbEB: €AMHCTBEHHOCTD IIyTH, CYIIECTBOBAHUE BUCSYEH BEPILIUHBI,
CBS3b MEXJy UYHCJIOM BepHIIMH M uuciaoM pébep. [lpaBuio ymHoxeHnus. Pemenue 3anmau c
TTOMOIIIBIO TpadoB.

[IpotuBononoxubie coObITHsA. Jumarpamma Diinepa. OObenuHeHHE U TNEepeceyeHHE
coopiTuii. HecoBmecTHble coObiTHs. DopMmyrna CIOXKEHHS  BEpOSTHOCTEH.  YcioBHas
BeposTHOCTh. [IpaBuno ymHoxxenus. HezaBucumsble coObiTus. [IpenctaBnenue sKcepuMeHTa B
BUJE JiepeBa. Pelenune 3a1ay Ha HAXOXKJIEHUE BEPOSTHOCTEW C MOMOILBIO JIEpeBa CIy4ailHOTO
SKCIIEpUMEHTA, IuarpamMm Jdilepa.

9 KJIACC

Yucaa v BbIYUCICHUA

PanmonaneHble uncia, MppaloHaIbHbIE YHCIAa, KOHEYHbIE U OECKOHEYHbIE JECSITUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHWCEN, JCHCTBUTEIbHBIE YHCIAa KaK OeCKOHEYHbIE
NecsATHYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOXECTBOM
JIEUCTBUTENBHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHUE JEMCTBUTENBHBIX YHUCElN, apu(METHUECKUue ACUCTBUS C ACHCTBUTEIbHBIMU
YHCIIAMHU.

Pa3mepbl OOBEKTOB OKpYXAIOIIET0 MHpA, AJUTENBHOCTh IPOILIECCOB B OKPY)KAIOIIEM
MHUDE.

[IpuOmmxk€HHOE 3HAUYE€HHWE BEJIMYMHBL, TOYHOCTH MNpuHOMMkeHus. OKpyriieHHe 4YHcel.
[Ipuknaka u OLEHKa pe3yabTaTOB BEIYMCICHHM.

YpaBHeHNS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. PellieHue ypaBHEHH, CBOAAIIMUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUH TPETbEH M 4YETBEPTOM CTENECHEU
pa3yIoKEHUEM HA MHOXKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHeHMH.  PemieHne — TEKCTOBBIX — 3ajay
anreOpandecKuM METOIOM.

VYpaBHeHHe C JBYyMsI NEpPEeMEHHbIMH U ero rpaduk. Pemienue cucreM IBYX JIMHEHWHBIX
YPaBHEHUHN C JABYMs INEpeMEHHBIMU. PerieHue cucrteM ABYX YpaBHEHMM, OJHO U3 KOTOPBIX
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JMHENHOe, a Jpyroe — BTOpOil cTeneHu. I'paduueckas uHTEpHpeTalus CUCTEMbl YPaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3324 aTreOpandecKiuM CrocoOoOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne NMHENMHBIX HEPABEHCTB C OJHOM IIepeMEHHOHN. PemieHue cucTeM JIMHEHMHBIX
HEpaBEHCTB ¢ OAHOHN mepemeHHOH. KBaapaTHple HepaBeHCTBa. | padudeckas MHTEprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMH.

DOyHKIUH

KBanpatnunass ¢ynkmus, e€ rpaduxk u cBoiictBa. [lapabGoma, KOOpAMHATHI BEPIIMHBI
napabosibl, 0Cb CHMMETPHUU apadoIIbl.

I'paduku GyHrmii: y = kx, y=kx + b, y = k/x, y = x3, y= Vx, y = |x| n ux cBoiictaa.

YucaoBbie MOC/IE10BATEILHOCTH H IPOrPecCuH

[lonsiTe 4KMCIOBON MOCJEN0BATENBHOCTH. 3aJlaHUE IOCIIEI0BATEIbHOCTH PEKYPPEHTHOMN
dhopmymoit u popmMyIoi n-ro daeHa.

Apudpmernueckass W reoMmeTpuueckas — mporpeccud.  DopMmynbl  n-TO  4YJIeHA
apuMeTUIECKONU U TEOMETPUUECKON MTPOrPECCUI, CYMMBI TIEPBBIX 7 YJICHOB.

N300pakeHne 4ieHOB apu(METHUECKOM M TeOMETpPUYECKOW MpOorpeccuid TOYKaMu Ha
KOOPAMHATHOM IJIOCKOCTHU. JINHENHBIN U SKCIIOHEHLIUAIbHBIN pOCT. CII0)KHBIE TPOLIEHTHI.

BeposiTHOCTH M CTATHCTHKA

[IpencraBnenure JaHHBIX B BHUJAE TaONML, AMarpamm, rpadukoB. 3amojHeHHE TaOIMIL,
YTEHUE M MTOCTPOCHUE JUArpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYroBbiX). UTeHue rpadukoB
peasbHBIX TporueccoB. M3BiedeHne WHGOPMALMK W3 JUArpaMM M TaOJIUI, UCIOJIb30BaHHE H
UHTEPIPETALNS JaHHBIX.

OmnwucarenbHas CTaTUCTUKA: CpefHee apupMeTHIeCKoe, MeIuaHa, pa3Max, HanOoJbIee 1
HauMeHbIlIee 3HaueHus: Habopa YMCIIOBBIX TaHHBIX. [IpuMepsl ciy4yaifHON N3MEHYMBOCTH.

Cay4aliHbIif SKCHIEpUMEHT (OTBIT) M ciiy4daiiHoe coObiTHe. BeposTHOCTh M yacTtoTa. Ponb
MaJIOBEPOSITHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITHII B MpHpoae U B obmectBe. MoHera u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pedbpo. CreneHp BepmHbl. Yucio pédep u cymmapHasi CTeleHb BEpIIHH.
[IpencraBnenue o ceszHoctu rpada. Llemu u nukiel. [yt B rpadax. O6xox rpada (ditnepon
nyth). [Ilpeacrapnenue o6 oprueHTUpOBaHHOM Ipade. Pemenne 3a1a4 ¢ moMoInpko rpagos.

[IpencraBnenne JaHHBIX B BUJE TaOJHUL, JHArpaMM, rpaukos.

MHOXeCTBO, 3J€MEHT MHOXXECTBa, MNOJMHOXecTBO. Omnepanuu HaJl MHOXKECTBAMU:
o0beMHEHHEe, IepecedeHue, gomnoigHeHue. CBoicTBa  omepauuii  Hajg  MHOXECTBAMU:
NEPEMECTUTENNBHOE, COUYETATENIbHOE, pacIpeneiIuTeNbHoe, BKIOYeHMs. Vcnonb3zoBaHue
rpau4ecKoro MnpeacTaBIeHUs] MHOKECTB JUIsl OMMCAHUS peallbHBIX MIPOLIECCOB U SIBJICHUH, NIPU
pelIeHnH 3aay.

N3mepenue paccenBaHus AaHHbIX. /lucnepcus M CTaHIApTHOE OTKJIOHEHHE YMCIIOBBIX
HaOopoB. /luarpaMmma pacceuBaHusl.

DneMeHTapHble COOBITHS ciydaiiHOro onbita. CryyaiiHble coObITHA. BepositHOCTH
coObITHi. ONbBITBI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAapHBIMU COObITHSIMU. CiydaliHBIH BBIOOP.
CBs3b MEXIy MaJlOBEPOATHBIMU M TPAKTUUYECKU JIOCTOBEPHBIMH COOBITUSMHU B THPHUPOJE,
00I11eCTBE U HayKe.

JepeBo. CBoiicTBa AepeBbEB: €AMHCTBEHHOCTh MTyTH, CYIIECTBOBAHUE BUCSYEH BEPIIUHBI,
CBSI3b MEXJy YHUCIOM BepIIMH M uucioMm pédep. IlpaBuno ymHoxkenus. Pemenue 3amau c
MOMOIIBIO TpadoB.



[IpotuBononoxupie coObiTHs. Juarpamma Dittepa. OObenuHEeHHE U IEepeceUCHUE
coObiTuii. HecoBmecTHble coObiTua. @DopMyna CIIOKEHHs BEpOSATHOCTEH.  YcCIOBHas
BeposITHOCTh. [IpaBuino ymHoxenus. HezaBucumsblie coObiTus. IlpencraBienne skcnepuMeHTa B
BUJIE JiepeBa. PemieHue 3aady Ha HaAXOXJAEHUE BEPOSTHOCTEHN C IMOMONIBIO JI€pEBa CIY4aHOIO
9KCIIEPUMEHTA, AMarpamMm Jiliepa.

[IpencraBnenne JaHHBIX B BUIE TaOJNHII, AHAarpamM, rpaduKoB, HHTEPIPETAINS JaHHBIX.
YreHue U MOCTpoeHUe TalIHIl, AUArpaMMm, IpaduKOB MO peaTbHbIM JaHHBIM.

IlepecranoBku u ¢akropuan. Coderanus u 4ucio coudeTanwit. TpeyrompHuk I[lackas.
Pemrenue 3amad ¢ ucnonpb30BaHHEM KOMOWHATOPHKH.

I'eomerpuueckas BeposiTHOCTh. CiyyaliHbI BBIOOp TOUKH M3 (PUTypbI Ha TUIOCKOCTH, U3
OTpEe3Ka U U3 IyTH OKPY>KHOCTH.

UcnbiTanue. Yenex u Heynada. Cepust UCTIBITAaHUM J10 TiepBoro ycrnexa. Cepusi HCIbITAHUI
bepnynu. BepositHOoCTH cOOBITHI B cepuM UCTIBITAaHUN bepHyu.

CrnyyaiiHast BeTMYMHA M paclipesielieHHe BeposTHOcTed. MaremaTHueckoe OXXHUIaHUE U
auctiepcust. [Ipumepsl MaTteMaTHUEeCKOTO OXHUAAHUS KaK TEOPETHYECKOro CPEIHEr0 3HAYEHUs
BEJIMYUHBL. MaTeMaTHyecKoe OKUJaHUE U JUCIIEPCUS CIIyYalHON BEJIMYMHBI «YUCIIO YCIIEXOB B
CepuM UCIBITaHUN bepHymm».

[Tonsitue o 3akoHe OonbiIMX YKcen. M3MepeHue BeposSTHOCTEH ¢ MOMOIIbIO YacToT. Poinb
Y 3HaYEHHUE 3aKOHA OOJIBIIMX YUCEIl B IPUPOJIE U OOIIECTBE.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PpPe3yabTaThl OCBOCHHS IPOTpaMMBI  y4eOHOro Kypca «AireOpay
XapaKTepU3YIOTCS:

1) naTtpuoTnyeckoe BocCIUTAHUE:

MPOSIBIICHUEM HWHTEpeca K TMPONUIOMY ¢ HACTOSIIEMY POCCHHCKOM MAaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHHEM K JOCTHKEHHSIM POCCHUHCKHX MaTeMaTUKOB W POCCUHCKOMN
MaTEeMaTHYECKOH IIKOJIbI, K UCITOJIb30BAHUIO ITUX JIOCTIKEHUH B APYTrUX HAYKax M MPUKIIATHBIX
chepax;

2) rpakaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINTOJIHCHUIO OOS3aHHOCTEH TpaKIaHWHA M peal3alud ero ITpas,
IpEe/CTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHUPOBAHHS PA3NIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPaXkIaHCKOro olmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJICHUIO ITHYECKUX IMPOOJIEM, CBS3aHHBIX C TMPAKTHUYSCKUM TPUMEHEHHUEM JTOCTHKECHUHN
HayKH, OCO3HAHUEM BaKHOCTU MOPATbHO-ITHUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCTIMTAHHE:

YCTaHOBKOM Ha aKTHMBHOE y4YacTHE B PELICHUM IMPAKTUYECKUX 3a/Jady MaTeMaTHYecKOi
HaIpPaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MaTEeMaTHYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCE
KU3HU JIJIs1 YCIICITHON MPOQEeCCHOHATBHON TEATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAMBUAYAJIBbHON Tpaekropuu oOpa3oBaHUA U
KU3HEHHBIX TJIAHOB C YUETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTN4eCKOe BOCIMTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAILHOMY M OSCTETHUYECKOMY BOCIPHUATHIO MaTEeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHH, PacCyKIECHUN, YMEHHUIO BUAETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI 0 O3HAHMS:

OpHUEHTAINEH B JEATETLHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJICTaBICHHIA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS UEJOBEKa, MNPHUPOAbI U OOLIeCTBa, MOHUMAHUEM
MaTeMaTUYeCKOW HayKH Kak c(epbl 4YeIOBEYECKOH MAeATeIbHOCTH, JTAloB €€ pa3BUTUS U
3HAYMMOCTH JIJISl PA3BUTHS IMBUIIU3AIINH, OBIIAJICHUEM SI3BIKOM MAaTEMATHKH U MaTeMaTHIEeCKOU
KyIbTYpOH Kak CpeICTBOM T[O3HAHHUA MHpA, OBJAJEHUEM TMPOCTEUIIMMH HaBbIKAMU
HCCIIEeIOBATENIbCKON A TEbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMHPOBAHME  KYJIbTYPbl  3A0pPOBbS U
3MOLMOHAJIBLHOIO 0JIAronoJIy4usi:

TOTOBHOCTBIO TPUMEHSATh MaTEMaTHYECKHE 3HAHUS B MHTEpPEcax CBOErO 3J0POBBS,
BEJICHHS 3/I0POBOT0 00pa3a XM3HU (3I0pOBOE MHUTAaHKUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (usuyeckas aKTHMBHOCTH), CPOPMHUPOBAHHOCTHIO HaBhIKa pedrexcuu,
pHU3HAHUEM CBOETO MPaBa Ha OMIMOKY U TAKOTO K€ TIPaBa JIPYroro 4eI0BeKa;

7) IK0JI0OTHYECKOE BOCTIUTAHME:

OpHEHTAIlMe HAa MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUM IS pelleHus 3a7ad B 00JacTu
COXPAHHOCTH OKPYKAIOIICH Cpeibl, IUIAHUPOBAHUS IOCTYIIKOB W OICHKH HMX BO3MOXHBIX
HOCNEACTBUIA ISl OKpYXKAloUIel cpeibl, OCO3HAHUEM TJI00aJIbHOTO XapaKTepa SKOJIOTMYECKUX
Mpo0JIeM U MyTel UX pPelleHus;



8) ajanTanus K MN3BMEHAIMUMCS YCJIOBUSM COLUAJIBHON M IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO JESITENBHOCTh, B TOM YHUCIIE YMEHHUE YYUTHCS Yy JAPYTHX
Jro/iel, mpuodpeTaTh B COBMECTHON AEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETCHLIUU M3
OIIbITA APYIUX;

HEOOXOAMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHMA, B TOM 4Yucie (OPMYIUPOBATH UICH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHUSAX, B TOM UYHUCIIE paHee HEU3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYAllMIO, BOCIPHHHUMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPeOylOIMI KOHTpMEp, KOPPEKTHPOBAaTh NPUHUMAEMble pEIICHUs U
JeicTBUs, POPMYITUPOBATh U OLIEHUBATH PUCKH U TIOCIEICTBHS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe JeiiCTBUS

ba3oBble Jiornyeckue 1eiicTBUsA:

® BBIIBISTh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMaTHUYECKHX OOBEKTOB,
MOHSATUH, OTHOIICHUN MEXAY MOHATHSAMHU, (HOPMYTUPOBATH OINPEACICHUS TOHITHIM,
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALUU, OCHOBAHHUS IJIsi 0000IIeHUs
Y CpaBHEHUSA, KPUTEPUHU ITPOBOUMOTO aHAIN3A;

® BOCIPHHHMATbH, (OPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKICHUSA: YTBEPAUTEIbHbBIC U
OTpHULIATENbHbIEC, €IMHUYHBIEC, YaCTHBIE U OOIIUE, YCIOBHbIE;

® BBIABISATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3H U IIPOTUBOPEUUS B paKTax,
JAHHBIX, HAOMIONCHUSIX W YTBEPXKACHUSX, Mpeajaratb KPUTEPUU JUISi BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEYUMIA;

e JieNiaTh BBIBOJBI C HUCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JI€IYKTUBHBIX MU MHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;

e pa3bupaTh JOKa3aTENbCTBA MAaTEMAaTHUECKHX yTBEPXKIEHUH (MpsiMbie U OT
MIPOTUBHOTO), IIPOBOJUTH CaMOCTOSITEIBHO HECJIOKHBIE JI0Ka3aTesIbCTBA
MaTeMaTHYeCKuX (DaKTOB, BHICTpAaWBaTh apPryMEHTAlMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

e BBIOMpaTh CcHocoO perieHus y4eOHOM 3ahauu (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
perneHusi, BEIOMpaTh HanboIee MOIXO AN C YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX
KpUTEPHUEB).

basoBbie ucciieioBare/ibCKie JeHCTBUA:

® JCIOJIB30BaTh  BONPOCHI  KAaK  HMCCJIEAOBATEIIBCKUNA  HMHCTPYMEHT  MO3HAHUA,
dbopmynupoBaTh BOIIPOCHI, ¢buxcupyromue IIPOTHUBOPEUHE, npobiemy,
CaMOCTOSITEJIHO YCTaHaBIMBAaTh MCKOMOE U JaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULIUI0, MHEHUE;

® TIPOBOJUTH MO CaMOCTOSITENIPHO COCTABICHHOMY IIJIaHY HECJIOXKHBIH JKCIEPUMEHT,
HEOOJbIIOE HCCIEAOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTo
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;



CaMOCTOSITENIBHO ~ (OPMYITUPOBaTH OOOOIIEHUS W BBIBOABI IO  pe3ylbTaTaM
MPOBEEHHOTO HAOIIOCHMSI, UCCIICAOBAHNUS, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
PE3yIIBTaTOB, BBIBOJIOB U 00OOIIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEIITOTOKEHUS
0 €TI0 pa3BUTHUHN B HOBBIX YCIIOBUAX.

PabGora ¢ undgopmaumeii:

BBISBIIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUIsl peLIeHUs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh U HHTEPHPETUPOBATH MHPOPMAIUIO
Pa3NUYHBIX BUAOB U (hOPM IpeCTaBICHHUS;

BbIOUpaTh GOopMY MpeACTaBICHUS HHPOPMALIMKU U WUTIOCTPUPOBATH pellaeMble 3aaun
cXeMaMH, JuarpaMMaMu, HHOU TpapuKoi U UX KOMOMHAIUSMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIMH 110 KPUTEPUSAM, IPEIIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENIHLHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHLIC y‘leﬁl—lble JeidcTBUA:

BOCIPUHUMATh U (DOPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMHU H LIETISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOI TOYKY 3PEHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY PEIIeHUs 3a7a4l, KOMMEHTHPOBATh
IIOJIy4CHHBINA PE3YIIbTaT;

B X071 00CYXICHUS 3a1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI, IPOOIEMBI,
pemraeMoi  3aja4M, BBICKA3bIBaTh WJCH, HAICJICHHBIE HA TIOMCK PEIICHHS,
COTIOCTABJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYIHX YYaCTHUKOB JHAJIOTA,
0oOHapy»XHUBaTh PA3IMUUE U CXOJCTBO MO3UIIHIA, B KOPPEKTHOH popme dhopMynupoBaTh
pa3HOIJIacHsi, CBOM BO3PAKEHHUS;

MPENICTABIIATh PE3yNbTaThl PEHICHUS 3a/Ja4uH, SKCIIEPUMEHTa, UCCIEAOBaHUS, TIPOCKTA,
CaMOCTOATENIEHO BBIOMpATh (hOpMAT BBICTYIUICHHS C YYETOM 3a/ad MpPE3CHTAlH U
0COOEHHOCTEH ayIuTOpUH;

MOHUMATh W WCIIOJIB30BATh MPEUMYINECTBA KOMAHIHOW M WHIAMBHIYAJILHON pPabOTHI
IIPU PEIIeHNN y4eOHbIX MaTEMaTHUECKHX 3a/1a4;

MPUHUMATH [1eJThb COBMECTHOU JIEATEIHLHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboTHI, pacmpenesITh BHABI pPabOT, JTOTOBapHBATHCSA, OOCYXKIATh TMIPOIECC H
pe3ynabTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax padboTel (00CykneHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BBIIOIHATh CBOI YacTh PabOThl U KOOPAUHUPOBATH
CBOM JICUCTBHUS C JAPYTUMU YICHAMH KOMAaH]IbI, OI[CHUBATh KAa4eCTBO CBOETO BKIJIAJa B
001Ul MPOIYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE AelicTBUS
Camoopranu3anus:

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH, AlTOPUTM pEIIeHUs 3agadyd (WM ero 4YacTh),
BBIOMpPATh CIOCOO pEImieHus ¢ y4€TOM HMMEIOIIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTUPOBAaTh U KOPPEKTHPOBATh BAPUAHTHI PEUICHUN C Y4ETOM
HOBOH HH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTE/VIEKT:

BJIJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI IIPOLlecca U pe3yibTaTa peleHUs
MaTeMaTU4eCKOH 3a1auu;
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® [peABUACTH TPYJHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTBH IIPH PELICHUM 3aJa4d, BHOCUTH
KOPPEKTHBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3y/bTaTa JEATEIbHOCTU IOCTABICHHOMN LIETU U YCIOBUSIM,
OOBSACHATh MPHUYMHBI JOCTM)KEHUS WM HEJOCTHKEHHUS UENH, HaXOOUTh OIIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

NNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydyenuss B 8 kJiacce OOyYarOMIMIICS TMOMYYUT CICAYIOIIAE TMPEIMETHBIE
pE3yIbTATHI:

Yucaa v BbIYUCICHUSA

Hcnonp3oBaTh HayalbHbIE MPEJICTaBICHHUS O MHOXECTBE JCHCTBUTEIBHBIX YHMCEN IS
CpaBHEHUs, OKpYIJIEHUS U BBIYMCICHHMH, M300pa)xkaTh JEHCTBUTENbHbIE 4YMCIA TOYKAMM Ha
KOOPJIMHATHOMU IIPSIMOM.

[IpumensaTy noHATHE apuU(METUYECKOrOo KBAJIPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, UCIIOJNIB3YS MTPU HEOOXOAMMOCTH KaJIbKYIATOP, BHIIOIHATH IPE0Opa30BaHMs BBIPAKEHHH,
CoJIeprKallluX KBaJipaTHbIE KOPHU, UCTIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX U MaJbIX YHMCEN C MOMOLIBIO AECCATUYHBIX JIpoOei u
crene”eit uucina 10.

Aare0panyeckne BbIpPaKeHHS

[IpuMeHATh TOHSATHE CTENEHH C LEeJbIM TOKa3aTesleM, BBINONHATH MPeoOpa30OBaAHUS
BBIPAKEHUI, COIEpKAILUX CTEIIEHU C LIEJIbIM II0Ka3aTEIEM.

BbIIOTHATE TOXIIECTBEHHBIE MPEOOpa30BaHUs pPALMOHAIBHBIX BBIPAXKEHWNH Ha OCHOBE
MpaBUJI ACUCTBUIA HAJ MHOTOWICHAMH U anreOpanuecKUMU JpOOsIMH.

PackiiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensaTy mnpeoOpa3oBaHUs BBIPAKEHUW JJI pEIICHHUA pPa3IMYHBIX 33a7ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIBHOM PAKTUKH.

YpaBHeHusI 1 HEPaBeHCTBA

Pemate nuHeiiHbIe, KBagpaTHbIC YPABHEHUS U PALIMOHAJIBHBIE YPAaBHEHHUS, CBOJSAIIMECT K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS [IEPEMEHHBIMHU.

[IpoBoauTh mpocTeNIIvEe UCCAENOBAaHUS YPABHEHHA U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
NpUMEHEHHEM TrpauuecKux IMpeacTaBieHuil (yCTaHaBIMBaTh, HWMEET M YpaBHEHUE WU
CUCTEMa YpPaBHEHUN PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexonuts OT ciioBecHOU (HOPMYTUPOBKU 3ajaud K e€ anredpanyeckoil Mojaenu ¢
IIOMOLIbIO COCTAaBJICHHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHMiI, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1au NOJYyYEHHBIN pe3yibTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKH, pelIaTh JIMHEUHbIE
HEPaBEHCTBA C OJHOW MEPEeMEHHOM M HMX CHUCTEMbl, JaBaThb TIpaQHUUECKyI0 HIUIIOCTPALIUIO
MHO>KECTBa PEIlIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUN

[lonumaTh ¥ WCHONB30BAaTh  (YHKIMOHAIBHBIE TOHATUS M S3BIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O3HAYCHUS), OMPENCSISITh 3HaueHHE (YHKIIMU IO 3HAYCHHUIO apTyMEHTa,
OTIpeeINsATh CBOMCTBA (PyHKIIMU TIO0 €€ TpaduKy.

Ctpoutb rpaduku 3JeMeHTApPHbIX (GYHKIUN BHA:
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y=k/x,y=x2,y=x3,y =[x, y= X, OTHCHIBATH CBOMCTBA HCIIOBOM byHKIMHU MO €€
rpaduxy.

BeposiTHOCTBL M CTATHUCTHKA
Yurate uHGOpMAIIMIO, IPEICTABICHHYIO B TaOMUIaX, HA AMAarpaMMax, MPeACTaBIsATh 1aHHbIE B
BUJIE TaOJHII, CTPOUTH TUATPaMMBbI (CTOIOMKOBBIE (CTOIOYATHIE) U KPYTOBbBIE) 0 MAaCCUBAM
3HAYEHUH.

OnuceiBaTe M HUHTEPIPETHPOBATh DPEANBHBIE YHCIOBBIE [AHHBIC, INPEACTABICHHBIE B
TaOIUIaX, HA IarpaMMax, rpadukax.

Hcnonp3oBaTh 171 ONUCAHUS [JaHHBIX CTAaTUCTUYECKHUE XapaKTEPUCTUKU: CpEeaHEe
apupmMeTHuecKoe, MelnaHa, HauOoJblllee U HaUMEHbLIee 3HaYeHUs, pa3Max.

Hmets mpexacraBieHne O CIyd4alHOW HM3MEHUMBOCTM Ha IMpHMEpax LeH, (U3NYECKHX
BEJIMYMH, AHTPONOMETPUYECKHX JaHHbIX, HMETh IPEJCTaBICHHE O CTATUCTUYECKOU
YCTOWYUBOCTH.

W3Bnekatp u mpeoOpa3oBbIBaTh HMH(POPMAILUIO, TPEACTABICHHYIO B BHIE TaOJHIL,
JMarpaMmm, rpa@ukoB, NpeICTaBIATh JaHHbIE B BUJE Ta0JINL, JUarpaMM, rpadukos.

OnuceiBaTh JaHHBIE C TOMOLIBK CTATUCTUUECKUX IOKA3ATENIECH: CPETHUX 3HAUEHUN U MEp
pacceuBaHus (pa3Max, IUCHEPCUS U CTAHJAPTHOE OTKIOHEHHUE).

HaxonnuTe 4YacTOThl YHMCIIOBBIX 3HAYEHUH M 4YaCTOThl COOBITMH, B TOM YHUCIE IO
pe3yiabTaTaM U3MEpeHHid U HaOIIOeHUIA.

Haxoauth BepoSTHOCTH ciay4yailHBIX COOBITMII B  OMNbITaX, 3Has BEPOSTHOCTU
JJIEMEHTApPHBIX COOBITUH, B TOM 4YHCJIE B OIBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonp3zoBaTh rpaduueckre MOJAEIH: JEPEBO CIYYalHOTO HSKCIEPUMEHTA, JUarpammbl
Olinepa, yuciaoBast psMasl.

OnepupoBaTh NOHATUAMM: MHOKECTBO, IIOJMHO)KECTBO, BBINOJIHATH OIEpPALUU HAJ
MHO>KE€CTBaMHU: OOBEAMHEHHE, NIEpeceUeHHEe, NOMOIHEHUE, IEPEUUCIATh IEMEHThl MHOXKECTB,
MIPUMEHSTh CBONCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe IMpeICTaBICHHE MHOXKECTB M CBA3€H MEXIy HUMH IS
ONHCaHMs TPOLIECCOB M SABJICHWH, B TOM YHUCIE MpPHU PEIIeHUM 3a1ad M3 JAPYIHX Yy4eOHBIX
IIPEIMETOB U KYpPCOB.

K xonmy oOydeHus B 9 kjacce oOy4aromuiicss TOJMYYHT CIEAYIONIUME TPEIMETHBIC
pe3yIbTaThI:

Yucaa v BEIYHCTIEHUS

CpaBHHBATh U YIOPSA0YMBATH PAllMOHAIBHBIC U UPPAIMOHAIIBHBIE YHCTIA.

BoimonHATE apudMeTHuecKue AEHCTBUS ¢ PAllMOHATBLHBIMU YUCJIAMH, COUETass YCTHBIC U
MUCbMEHHBIE MPUEMBI, BBITIOIHATH BHIYUCICHUS C UPPALIMOHATBHBIMH YHCIAMU.

Haxonuth 3HaueHHs CTETIEHEH C IEJIBIMU TOKA3aTeNIIMU M KOPHEW, BEIYUCIIATh 3HAUCHUS
YHUCJIOBBIX BBIPAKEHUH.

OKpyrisiTb JI€UCTBUTENbHBIC YHKCIA, BBINOJIHATH NPUKUIKY pe3yjibTaTa BBIYMCICHUH,
OIICHKY YHCIIOBBIX BBIPAKCHHI.

YpaBHeHHs] M HEPABEHCTBA

Pemate nuHEWHBIE M KBaJpaTHbIE YpPABHEHHS, YPAaBHEHHUS, CBOISIIMECS K HUM,
MpOoCTeHIMe TPOOHO-paIIMOHATILHBIC YPAaBHEHHUS.

Pemate cucteMbl OBYX JMHEHMHBIX YpaBHEHHMI C ABYMsI IEPEMEHHBIMU M CHCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SBJISICTCS JIMHEHHBIM.
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Pemate TekcroBble 3anauM  ajreOpavyecKMM CHOCOOOM C IOMOUIBIO COCTaBJICHUS
YPaBHEHUS UM CUCTEMBI IBYX YPAaBHEHUMU C JBYMS IIEPEMEHHBIMU.

[IpoBoauTh mpocTENIINE UCCIENOBAaHUS YPABHEHUHM U CUCTEM YPAaBHEHMM, B TOM YHCIIE C
IpUMEHEHHeM TIpadUuecKux IpeAcTaBIeHUuil (ycTaHaBIMBAaTh, HMMEET JIM YypaBHEHUE WU
CUCTEMA YPaBHEHUH PELLEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

PemaTts nuHEliHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb pEIICHUE
HEPABEHCTB Ha YMCJIOBOW IIPSIMOM, 3alIUCHIBATH PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Pemlate cucTeMbl JIMHEMHBIX HEPaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIKOYAIOLIUE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSIMOH,
3aMMChIBATh PELICHUE C TOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA NPH PELICHUU PA3JIMYHBIX 3a1a4.

DOYyHKIUA

Pacnio3HaBath pyHKIMM H3y4eHHBIX BUJOB. [loKa3pIBaTh cCXeMaTUYECKH PACIIOIOKEHHE Ha

KOOPJAMHATHON IJIOCKOCTH TpadukoB GyHKIMMA Buaa: y = kx, y = kx + b, y = k/x, y = ax2 + bx +

¢,y =x3, y=1x, y = ||, B 3aBuCHMOCTH OT 3HAUEHHIT KOIDDUIIHEHTOB, OMUCHIBATH CBOHCTRA

GyHKUIUH.

Crpoutb M n300pakaTh CXEMaTHYECKU TpaUKH KBAaJPAaTUUYHBIX (DYHKIMHA, OMHCHIBATH
CBOMCTBa KBaJAPaTUYHBIX (PYHKIUH MO UX rpapuKam.

Pacno3naBate  kBagpatnuHyro (QyHKOu0 10  ¢opmyie, NPUBOIUTH HPHUMEpPbI
KBaJpaTUYHBIX QYHKIIUH U3 peaqbHON KU3HU, (PU3UKH, TEOMETPHUH.

YucioBble M0OCT€10BATEILHOCTH M IPOrPecCHH

Pacno3HaBate apu(pMeTHUECKYI0 U F€OMETPUYECKYI0 MPOTrpecCUr MpU pasHbIX criocobax
3a/1aHusl.

BBINONHATE BBIYMCIEHHUSA C MCIOJIB30BaHMEM (GOPMYN N-ro 4jeHa apu(MeTHuecKorl u
rE€OMETPUYECKON IIPOTPECCHM, CyMMBI IIEPBBIX N UJIECHOB.

N300paxaTh 4ieHbl NOCIEI0BATENBHOCTH TOUKAMH Ha KOOPAUHATHON TUIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YHUCIOBBIMU IOCIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3a7a4d
U3 peaJbHOM KU3HU (C HCIIOJIb30BAaHUEM KAIbKYIATOPA, HU(POBBIX TEXHOIOTUN).

BeposiTHOCTH M CTATHCTHKA
YuTaTh HHPOPMALINIO, IPEACTABICHHYIO B TAOJIHUIIAX, HA IUAarpaMMax, IPeICTaBIATh JaHHbIEC B
BUJIe TaOJUI, CTPOUTD AUArPAMMBI (CTOJOUKOBBIE (CTOIOUATHIC) U KPYTOBBIE) 110 MacCHBaM
3HAYEHUMN.

OnuceiBaTh M HMHTEPIPETUPOBATH pPEajbHbIC YHCIOBBIE JAHHBIC, NPEACTABICHHBIC B
TabynLax, Ha AMarpaMMax, rpagukax.

Hcnonb3oBaTh Ui ONUCAHMSA [JAHHBIX CTaTHUCTUYECKHUE XApPaKTEPUCTHKH: Cpe/iHee
apupMeTHuecKoe, MeInaHa, HauOobIllee 1 HAUMEHbIIee 3HAYCHHUs, pa3Max.

Nwmets mpexacraBieHue o ciaydyallHOW W3MEHUYMBOCTH Ha MpHUMeEpax LEH, (pU3MdYecKux
BEJIMYMH, AHTPOIIOMETPUYECKMX JIaHHBIX, HMMETh NPEJCTAaBICHHE O CTATUCTUYECKOU
YCTOMYUBOCTH.

W3Bnexkate u mpeoOpa3oBbiBaTh HHGOPMAIUIO, TPEACTABICHHYI0O B BHIE TaOJuII,
JyarpaMmm, rpa@ukoB, NpeCTaBIATh aHHbIE B BUJIE Ta0JIUL, JUarpaMM, rpadukos.

OnuceiBaTh JaHHBIE C TOMOLIBIO CTATUCTUUECKUX IOKAa3aTeNe: CPETHUX 3HAUECHUHN U Mep
pacceuBaHus (pa3Max, JUCIEPCHs U CTaHAAPTHOE OTKJIIOHEHUE).
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HaxoauTh 4YacTOThl YHMCIOBBIX 3HAYEHMH M YacTOTHl COOBITHI, B TOM 4HCJE IO
pe3yibTaTaM U3MEepEeHH U HaOII0ICHHH.

Haxoauth BEpOSITHOCTM ciay4dailHBIX COOBITMMI B  ONbITaX, 3Has BEPOSTHOCTU
JJIEMEHTApHBIX COOBITUN, B TOM YHCIIE€ B OIBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonp3oBaTe Tpaduueckue MOAETH: JEPEeBO CIY4aHOTO SKCHEPUMEHTA, JHarpamMMbl
Diiniepa, 4ucioBas mpsiMasi.

OnepupoBaTh NOHATUAMM: MHOKECTBO, IOJMHO)KECTBO, BBINOJHATH OIEpPALUU HAJ
MHO>KE€CTBaMHU: OOBEAMHEHHE, NEPECeUCHHE, JIOMOIHEHNE, MePEUUCIATh 3JIEMEHThl MHOXKECTB,
MIPUMEHATH CBOWCTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MpeICTaBICHHNE MHOKECTB M CBA3CH MEXIy HUMH IS
OMMCaHUs TPOIECCOB U SIBICHUH, B TOM 4YHCIE TMPHU PEIICHUH 3aJad M3 IPYTUx y4eOHBIX
IIPEIMETOB U KypPCOB.

W3Bnexkate u mpeoOpa3oBbiBaTh HHGOPMAIUIO, TMPEACTABICHHYIO B  Pa3IUYHBIX
WCTOYHUKAX B BUJIE TaOJMI], auarpaMM, rpadukoB, NPEICTaBIATh JaHHbIE B BHUAE TaOJMIL,
JauarpaMm, rpaQukos.

Pematp 3amaum opraHM30BaHHBIM IEpPeOOPOM BapHAHTOB, a TAKXKE C MCIOJIb30BAHUEM
KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Hcnonp30BaTh onucaTeabHble XapaKTEPUCTUKU ISl MACCUBOB YUCIJIOBBIX JaHHBIX, B TOM
YHUCJIE CPEHUE 3HAUYCHUS U MEPbI pACCEUBAHMSL.

HaxonuTh 4acTOThl 3HAYEHUN U 9aCTOThI COOBITHS, B TOM YHUCIIE MOJB3YACh Pe3yIbTaTaMt
MPOBEACHHBIX U3MEPEHHUI 1 HAOIIOICHUH.

Haxoautb BeposiTHOCTU Ciay4yallHBIX COOBITUH B M3Y4YEHHBIX OIBITaX, B TOM YHCIE B
OTBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHUSMH, B CEpUSAX UCHBITAHUNA JIO MEPBOTO
ycIexa, B CepUsAX UCIBITAaHUN bepHyium.

Nwmets npeacrapieHne o ClydailHON BEJTMYMHE U O PACIIPEACICHUN BEPOATHOCTEN.

Hmets mpescTaBieHue O 3aKOHE OONBIIMX YHCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHO! U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJE U OOLIECTBE.
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8 KVIACC

KonuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 4 TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTnueckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
but6mmoreka [IOK
1 Yucna u Beruncnenus. KBagparHueie KopHH 15 https://m.edsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIICHD ¢ IEIbIM 7 bu6nunorexa LIOK
oKa3aTelieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIpaKEHUSI. 5 1 bubnuorexa [JOK
KBanpaTHblil TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHHUS. 15 | bubmmorexa LIOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 [IpencraBnenue JaHHBIX 4 bubmmorexa LIOK
https://m.edsoo.ru/7f417af8
6 OnucarenbHas cratucTuka. PaccenBanue 4 bubnmnoreka [JOK
JaHHBIX https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBA. KBanpatHbie bubnuorexa [JOK
7 15 1
ypaBHEHUS https://m.edsoo.ru/7f417at8
g VYpaBuenus u HepaBeHCTBA. CUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmnorexa IHOK
10 Meoxecrsa 4 https://m.edsoo.ru/7f417af8
11 BeposTHOCTE 1 yacToTa Ciy4aifHOro 6 bubmuoreka [JOK
COOBITHSA https://m.edsoo.ru/7f417af8
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bubmuorexa [IOK

12 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
13 O 4
yHiuuH. quconbie yniumH ? https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
14 B 4
BE/ICHHE B TCOPHIO Ipagos https://m.edsoo.ru/7f417af8
15 Crnydvaiinple COOBITHS, CITyqaiiHas g bubnnorexa [HOK
U3MEHYUBOCTD https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
1 IT 1
6 OBTOpeHHE it 0b0bente 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOI'PAMME
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9 KUIACC

KonuuecTBo yacoB JIEKTPOHHBIE
HaunmeHnoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/ Konrpoabubie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubmuotexa [IOK
qucia https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
2 HpezcTasierie rammex 2 https://m.edsoo.ru/7f419d08
3 OnwucarenpHas craTucTUKa. PaccenBanue ) bu6nmmoreka [IOK
JTAHHBIX https://m.edsoo.ru/7f419d08
4 MioskecTsa 3 bubnmoreka [JOK
https://m.edsoo.ru/7f419d08
5 YpaBHEeHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubmuorexa [IOK
OJIHO epeMeHHON https://m.edsoo.ru/7f419d08
6 VYpaBHeHus u HepaBeHCcTBa. CHUCTEMBI 14 1 bubnmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https-//m.edsoo.ru/7f419d08
g BeposTHOCTB ¥ 4acToTa CIIy4aitHOro 3 bub6mmorexa [IOK
COOBITUSA https://m.edsoo.ru/7f419d08
9 Beenenue B Teoputo rpagos 4 bubamorexa LIOK
https://m.edsoo.ru/7f419d08
10 CrnyyaitHble COOBITHS, CITyJaifHAS 4 bubnmoreka [JOK
W3MEHYHUBOCTh https://m.edsoo.ru/7f419d08
1 Oyskun 16 | bu6nuoreka [IOK

https://m.edsoo.ru/7f419d08
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bubmuorexa [IOK

12 YucioBbIE T1OCIIEI0BATEIILHOCTH 15 https://m.edsoo.ru/7f419d08

13 DJIeMEeHTBl KOMOMHATOPUKH 3 brbmmorexa LIOK
https://m.edsoo.ru/7f419d08

14 I'eomeTprueckast BEpOATHOCTD 2 bubmorexa LOK
https://m.edsoo.ru/7f419d08

bubnmorexka [JOK
. Herirars beprymit : https://m.edS(I)_E).ru/7f419d08

16 CrnyyaitHast BelIMYMHA 3 bubmmorexa LIOK
https://m.edsoo.ru/7f419d08

17 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 3 bu6mmoreka [IOK
3HaHUI https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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