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1.Conep:kanue y4eOHOr0 npeamMera

7 Kkiace

Yucna u éviuucnenus

PaunonaneHbIe yncna

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]] OT OJHON (POPMBI 3aIIUCH APOOEH K JPyToi.
[TonsiTE paLMOHAIBHOIO YKCIIA, 3allUCh, CPABHEHUE, YNOPSAOYMBAHME PALMOHAIBHBIX YHCEIL.
Apudmerndeckne AeHCTBUS C pallMOHAIIBHBIMU YHcIaMu. Perienue 3a1a4 U3 peanbHOM NpakTUKH
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeAeiieHHe, NpeoOpa3oBaHUE BBIPAKEHHUH Ha
OCHOBE OIIpe/IeIeHMs], 3auch OosbluX uncen. IIponeHTsl, 3anuch TpOLUEHTOB B BUAE ApoOU U
IpoOu B BHJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha MPOIEHTHI, PEHICHHE 33134 U3 PeabHON
HPAKTHKU.

[IpumeHeHne NpU3HAKOB IETUMOCTH, Pa3JI0KEHNE HA MHOKHUTENIN HATYpaJIbHbIX YHCEI.

PeasibHbIE 3aBUCUMOCTH, B TOM YHUCIIE TIpsAMasi U 0OpaTHas NpONOPLUOHATIBHOCTH.

Anzebpauueckue 8vipariceHus

IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUSA C NEPEMEHHOH. JlonmycTHMble 3Ha4Y€HUs
nepeMeHHbIX. [IpencraBnenye 3aBUCUMOCTH MEX/1y BeIMYMHAMU B BUE (popmyiibl. Berancnenus
no ¢gopmynam. IIpeobpazoBanne OYyKBEHHBIX BBIPaXXEHH, TOXIECTBEHHO pPaBHbIC BBIPAXKECHMS,
IpaBWjia MpeoO0pa3oBaHUs CyMM U IPOU3BENEHUM, MpaBHJIa PACKPHITHS CKOOOK U NPUBEIACHMUS
NOJOOHBIX CITaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeeM.

OpnowieHsl 1 MHOrouiaeHsl. CreneHb MHorowieHa. CiiojkeHue, BBIUNTAHUE, YMHO)KEHHE
MHOro4J€HOB. (DOpMyJbl COKPAIIEHHOTO YMHOXKEHHS: KBaJIpaT CyMMBbl M KBaJapaT pPa3HOCTH.
@dopmysia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOTOYJIEHOB HA MHOKUTEIH.

Ypasnuenusn

VYpaBHeHHE, KOPEHb ypaBHEHUs, MpaBuja NMpeoOpa3oBaHMsl YPaBHEHMsI, PABHOCUIbHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YMCIO0 KOPHEH JIMHEMHOrO YpaBHEHMS,
pelieHre JHMHEHHBIX YypaBHeHMH. CocTaBlieHHE YpaBHEHHMI IO YCIIOBUIO 3ajaud. Pemienue
TEKCTOBBIX 3aJ]a4 C TIOMOIIbIO YPaBHEHUI.

JIuHeitHOE ypaBHEHHE C JBYMs MEpEeMEHHBIMU M ero rpadpuk. Cucrema ABYX JMHEHHBIX
yYpaBHEHHH € JABYMS NEepeMEHHBIMU. PelieHHe cuUCTeM ypaBHEHMH CHOCOOOM IOJICTAHOBKH.
ITpumeps! penieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YpaBHEHUI.

Koopounamut u epagpuxu. @ynkyuu

Koopaunara toukm Ha npsmoil. UucinoBble mpoMexyTKH. PaccrosHMe Mexay IByMs
TOYKAMHU KOOPHHATHON TPSAMOM. |

[IpssmoyronbHast cucrema koopuHaT, ocu Ox u Oy. AOcuucca M OpAMHaTa TOYKH Ha
KOOpAMHATHOM IuiockocTH. [lpumeps! rpadukoB, 3amaHHBIX (opMynamu. YreHue rpadukoB
peanbHbIX 3aBUcUMOcTel. [Tonarue ¢pynkuuu. I'padux dynkiun. CroiictBa ¢pyHkimid. Jlnnelinas
dynkuus, e€ rpapuk. ['paduk Gynkuum y = | x |. [padudeckoe perieHre TMHEHHBIX YpaBHEHUN U
CUCTEM JIMHEHHBIX YPABHEHUMN.

Bepoamuocmos u cmamucmuka

[IpencraBnenne OaHHBIX B BUAE TaONHI, AuarpaMm, TpadukoB. 3amoJIHEHHE TaOJIHII,
YTEHUE U TIOCTPOCHUE JTuarpaMm (CTOJOMKOBBIX (CTOMOYATHIX) M KPYTroBhIX). UTeHue rpadukoB



pealbHBIX MpolieccoB. V3BnedeHne wHGOpMALMKM W3 IUarpaMM W TaONUI, HCIOJIb30BAHHE H
WHTEPIPETAINS TAHHBIX.

OmnwucarenpHas CTaTUCTHUKA: CpeaHee apu(MeTndyeckoe, Meanana, pa3Max, HauOoJbIIee u
HaUMEHbIIIee 3HAYCHUS Ha0Opa YHCIOBBIX TAHHBIX. [[puMephI CllydaiiHON H3MEHYUBOCTH.

Cry4aifHbIl SKCIIEpUMEHT (OTBIT) U clydaiiHoe coObiTHe. BepostHOoCTh M yactota. Posib
MaJIOBEPOATHBIX M MPAKTHYECKH JTOCTOBEPHBIX COOBITHH B mpupone u B oOuiectBe. MoHeTa u
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepunHbl. Uncno pédep U cyMMapHasi CTEIeHb BEPILIUH.
IIpencraBnenue o cBszHocTH Tpada. Llenu u nukiiel. [TyTu B rpadax. O6xox rpada (DiaepoB myTh).
[TpencraBienne 06 opueHTHPOBaHHOM rpade. Pemenue 3a1au ¢ momoiisio rpados.

8 knacc

Yucna u evluucienus

KBanpatuslii kopenb u3 uucia. llonartue 00 wuppanuoHanbHoM uyucne. [lecsTuunbie
npuOIMKEeHUs UppaloHanbHbIX yucel. CBOICTBa apu(pMETHUECKUX KBaJpaTHBIX KOpPHEW U UX
MPUMEHEHHE K MPE0OPa30BAHUIO YHCIOBBIX BHIPAKEHUH U BRIYUCICHUAM. [{eficTBUTENbHEIEC YK CTA.

Crenens c 1eJIbIM TIOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alIMCh YUCIIA.

Anzebpauueckue eviparxceHus

KBagparHslii TpEXUIEH; pa3I0KEHNE KBAAPATHOIO TPEXUICHA HA MHOKHUTEIIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamyeckod napobu. CroxeHwue,
BbIUMTAaHUE, YMHOXEHHE, JieJeHHe aireOpandeckux apoOeil. PannoHanbHble BBIpRXKEHHUS M UX
npeoOpa3oBaHue.

Ypaeénenus u nepasencmea

KBangpatHoe ypaBHeHue, (opMyna KopHeH KBagpaTHoro ypaBHeHus. Teopema Buera.
Pemienue ypaBHEHUM, CBOIAIIMXCS K JMHEMHBIM M KBajpaTHbIM. [Ipocteifmme npoOHO-
palHOHAIbHBIE YPAaBHEHHS.

I'padnueckas mHTEprpeTanysi ypaBHEHHH C JIByMsl NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYyMs NepeMeHHbIMU. [IprMephl pemeHust CHCTEM HEJTMHEHHBIX YPaBHEHUN € JByMS
MEePEMEHHBIMH.

Perienue TekCTOBBIX 3a7jau aNreOpandeckuM CriocoOOM.

UucnoBble HepaBeHCTBA W UX CBOHCTBA. HepaBeHCTBO € OJHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHbIE HEPABEHCTBA C OAHOM NepeMeHHO0. CUCTEMBbI TMHEHHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

Dyukyuu

[Tonstue ¢pynxiuu. O61acTh ONpeeNieHUss U MHOXECTBO 3HAUeHUH QyHKIMH. CrocoObl
3aaHus QYHKIIHI.

I'paduk ynkuunu. Yrenue cpoiictB ¢(yHkumu no e€ rpaduky. Ilpumeps! rpaduxos
GbyHKIU, OTpa)karoUINX peajbHbIe MPOLECCHI.

@DyHKIUY, OMUCHIBAIOIINE MPSAMYI0O M OOpaTHYIO NMPOIMOPIHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduku. Oyakmuu Y = X2,y = X3, y = X, y = [x|. Tpadudeckoe perenne ypaBHEHHI U CHCTEM
YPaBHEHHUHU.

Bepoamnocmos u cmamucmuka

[IpencraBienune NaHHBIX B BHUAE TaOMUIL, Iuarpamm, rpa@ukoB. MHOXKECTBO, 3JIEMEHT
MHOKECTBa, MOAMHOXeCTBO. Omepanuu HaJl MHOXECTBaMHU: OO0bEeIWHEHHUE, IepeceueHue,
nornonHeHrne. CBoiCTBa omepanuii HaJl MHOXECTBAMHU: MEPEMECTUTEIBHOE, COYETaTENIbHOE,



pacripenenuTeNbHoe, BKIIoUeHus. Mcnonap3oBanue rpaduyeckoro npeacTaBiIeHuss MHOXKECTB JIJIs
OIMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, IIPU PELICHUH 33]1a4.

W3mepenue paccemBaHus JaHHBIX. Jlucrepcuss M CTaHJAPTHOE OTKJIIOHEHHE YHCIIOBBIX
HabopoB. JluarpaMma paccenBaHHUs.

DOneMeHTapHble COOBITUS Ciy4daiiHoro ombiTa. CiydaiiHeie coObiTHs. BepostHocTn
coObITUI. OTBITH C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHsAMH. CirydaiiHbIlii BEIOOP. CBS3b
MEXJly MaJIOBEPOSTHBIMU U MPAKTHUYECKHU TOCTOBEPHBIMHU COOBITUSMHU B MpPHUPOJE, OOIIECTBE U
HayKe.

JepeBo. CBoiICTBa 1€pEBBEB: €AUHCTBEHHOCTD ITyTH, CYLIECTBOBAHNE BUCSIYEH BEPLIMHBI,
CBSI3b MEX/1y YHCIIOM BEpIIMH U yuciioM péoep. IlpaBmio ymHoxxeHus. Pemenue 3a1a4 ¢ moMoInbko
rpados. IlpotuBomonoxusie coObiTusa. [uarpamma Oitnepa. OObenuHEHHE U IEpecedyeHue
coObITuil. HecoBMmecTHbIE cOObITUS. DOpMYyJTIa CI0KEHUSI BEPOATHOCTEN. Y CIIOBHAsI BEPOSITHOCTD.
[TpaBuiio ymHoxxenus. He3zaBucumble coObiTus. IlpeacraBienue 3KcnepuMeHTa B BUJAE JEpeBa.
Pemienue 3a1a4 Ha HaAXOXKIEHUE BEPOSTHOCTEHN C MOMOILBIO JI€peBa CIYy4YalHOIO 3KCIEPUMEHTA,
Jauarpamm Jumiepa.

9 knace

Yucna u evluucienus

JlelicTBUTENbHBIC YKCIIA

PannonanpHble yncia, MppalMOHAIBHBIE YKCIA, KOHEUYHbIE U OECKOHEUHBIE JECSITUYHBIC
npodu. MHOXECTBO JEWCTBUTENBHBIX YHCEN, JACHCTBUTEIbHBIE YHCIa KaK OECKOHEYHbBIE
JecATUYHbIe poOH. B3auMHO 0HO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JEHCTBUTEIBHBIX
4uCell U KOOPAUHATHOU IIPSAMOM.

CpaBHeHHE JEMCTBUTENBHBIX 4YHCEN, apupMeTHYecKue IeHCTBHS C JACHCTBUTEIbHBIMU
YHUCIIAMH.

N3mepenus, npubinxeHus, ONeHKN

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIUTEILHOCTD IIPOLIECCOB B OKPYIKAIOILIEM MUPE.

[TpubOnmx€HHOE 3HAYEHHWE BEIMYMHBI, TOYHOCTh NpuOMMKeHus. OKpyrieHue dYuces.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCICHUM.

Ypaenenus u nepasencmea

Ypaeuenus c oonoit nepemennoi

JInneiniHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHBIM.

KBanpatHoe ypaBHeHue. Pemienne ypaBHeHNH, CBOAAIIMXCS K KBaJlpaTHBIM. bukBapaTHoe
ypaBHeHue. [IpuMepsl pellleHHs ypaBHEHUN TpeTbed W 4ETBEPTOM CTEIEHEW DPa3jIOoKEHHEM Ha
MHOHUTEIH.

Pemenue npoOHO-panimoHaIbHBIX YpaBHEHUN. PereHne TeKCTOBBIX 3a7a4 aareOpandecKumM
METOJIOM.

Cucmempl ypasnenuil

VYpaBHeHHE C JBYMs MEpPEeMEHHBIMH M ero rpaduk. PemieHune cucteMm JABYX JIMHEHHBIX
YpPaBHEHUN C JIBYMs IIEpEMEHHbIMU. PelieHue cuUCTeM IBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOW cremeHu. I'paduyeckas MHTEpIpeTalisi CUCTEMbl YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemrenne TekCTOBBIX 337124 aNTreOpandecKuM CIIocoOoM.

Hepagencmea

YucnoBble HEPABEHCTBA M UX CBOMCTBA.



PemreHne nMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PemeHue cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepemeHHoW. KBanparneie HepaBeHcTBa. ['padumueckass MHTEpIIpeTaIus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

Dyukyuu

KBagpatuunas ¢ynkuums, e€ rpaguxk u cpoictBa. I[lapaboia, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHUH NapadoIIbl.

[paduku byskuumii: y =kx, y = kx + b, y = k/x, y=x 3, y= VX, y = x| u ux cBoiicrsa.

Yucnoewie nocnedosamenvnocmu

Onpeoenenue u cnocoodvl 3a0anusa YUC108bIX NOCTE006AMETLHOCMEN

[TonsiTHE YMCIIOBOI OCIIEOBATENBHOCTH. 3aJJaHUE MOCIIEI0BATEIILHOCTH PEKYPPEHTHON
dopmyoit u hopMyIoii n-ro YieHa.

Apugpmemuueckan u zeomempuyeckan npozpeccuu

Apudmerndeckas u reomeTpuaeckas mporpeccuu. @opMyIibl n-ro WwieHa apu(pMeTHIecKoi
Y TEOMETPUYECKOU MTPOrPECCUil, CYMMBI IIEPBBIX N YICHOB.

N300pakeHne 4YIeHOB apU(PMETUYECKOM MU TeOMETPUYECKOM IpOrpeccHil TOYKamMHM Ha
KOOpPJAMHATHOM IIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIBHBIA pOCT. CII0KHBIE IPOLIEHTHI.

Bepoamnocmb u cmamucmuka

[IpencraBnenne JaHHBIX B BHUJE TAaOJWIL, AWArpamm, rpaduKOB, HHTEPIIPETALUS JTaHHBIX.
UreHnue 1 MOCTpOCHHE TAONIHII, TMarpaMM, rpa(uKoB MO peaTbHBIM JaHHBIM.

[TepecranoBku u dakropuasn. Coueranus u umciao codetanwit. TpeyronpHuk [lackans.
Pemenue 3a1a4 ¢ UCmonbp30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckas BeposATHOCTb. Cily4allHbI BBIOOP TOUKHM M3 (PUTYpHI Ha IJIOCKOCTH, U3
OTpEe3Ka U U3 IyI' OKPYKHOCTH.

Hcneiranne. Yenex n Heynada. Cepus UCIIBITAHUN 10 TiepBOro ycnexa. Cepust NCTIBITaHUH
bepnynnu. BepostHocTH coObITHI B cepur ncnbiTaHUi bepHym.

CrnyualiHas BeMMYMHA U paclpesesieHne BeposiTHocTed. MaremaTuueckoe OXHIaHuE U
pucriepcus. [IpuMepsl MaTreMaTM4ECKOTO OXHMIAHMS KAK TEOPETHYECKOrO0 CPEJHEro 3HAaYeHUs
BEJIMYMHBL. MaTeMaTH4ecKoe OKHJIaHUE U JAUCIHEPCHs CIIy4alHOM BEIWYMHBI «YUCIIO YCIIEXOB B
CepUM UCIBITAaHUN bepHymum.

[TonsaTue o 3aKoHe 60MBIIMX yncell. MI3MepeHne BeposITHOCTEN C MOMOIIIbIO YacToT. Poib u
3Ha4YeHHE 3aKOHA OOJBIINX YHCE B IPUPOJE U OOIIECTBE.

2.Ilnanupyemble pe3yabTaThbl 0CBOEHHUS Y4eOHOI0 NMpeaMeTa

JIn4HOCTHBIE Pe3yJIbTAThI:

Ilampuomuueckoe éocnumanue:

MPOSIBJICHUEM HMHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUHUCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHONIEHHEM K JOCTH)KEHHSIM pPOCCHMCKMX MATeMaTUKOB M POCCUUCKOM
MaTeMaTUYeCKOU TIKOJIBI, K UCIOJIb30BAHUIO ATUX OCTHKCHUHN B IPYTUX HAyKaxX W MPHUKIATHBIX
chepax.

I'pasxccoanckoe u Oyxoeno-upascmeennoe 6ocnumanue:

TOTOBHOCTBIO K BBITIONHEHHUIO OOS3aHHOCTEHW TpakIaHWHA M pealu3allid ero Ipas,
MPEJCTAaBICHHEM O MAaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYD,
SBJICHHM, TPOIEAYp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W TIp.); TOTOBHOCTBIO K
00CYXJIEHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHXKEHUN
HAyKH, OCO3HAHHEM Ba)KHOCTH MOPaJIbHO-3TUUYECKUX MPUHLIUIIOB B I€ATEIHHOCTH YUEHOTO.



Tpyooeoe éocnumanue:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEHICHUM MPAKTUYECKUX 3a7ad MaTeMaTHYECKON
HAIPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTUYeCKOro oOpa3oBaHUS HA MPOTSKCHUU BCEH
JKU3HU JIJIS1 YCIEIHOM MpodecCHOHAbHOM NESTEIbHOCTH U PAa3BUTHEM HEO0XO0- TUMBIX YMEHUM;
OCO3HAHHBIM BBIOOPOM H IIOCTPOCHHEM WHAMBHIY- QJIbHOW TpPaeKTOPUH OOpa30BaHHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH.

Acmemuueckoe gocnumanue:

CIOCOOHOCTHIO K 3MOIIMOHAILHOMY M JCTETHUYECKOMY BOCIPHATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYXKICHUI; YMCHUIO BUIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

I]ennocmu nayunozo nosnanun:

OpHEHTAIMCH B JCITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEIOBEKa, NPHUPOJIBI M OOIIECTBAa, IMMOHUMAHUEM
MaTeMaTHYECKOW HAyKH Kak cQepbl YelOBEUSCKOW JEATENBHOCTH, JTaloB ¢€ pPa3BUTUSA U
3HAYMMOCTH Il PA3BUTHUS [IUBHIIM3AIIUH;, OBJAJICHUEM SI3bIKOM MAaTEMAaTUKUA U MaTeMaTHYECKOU
KyJIbTYypO KaKk CpEICTBOM IO3HAHHMS MHpA; OBJIAJACHUEM MPOCTCHINIUMH  HaBbIKAMHU
UCCIIEIOBATEIIbCKOW JCATEIIBHOCTH.

Qu3uueckoe eochumanue, Qopmuposanue Kyibmypsl 300p06ba U IMOUUOHATILHOZ0
onazononyuus:

TOTOBHOCTBIO TPUMEHSITh MAaTEMAaTHUSCKHUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbSI, BEACHHSI
3I0pOBOTO 00pa3a >KU3HH (30pPOBOC MUTAHUE, COAIAHCHPOBAHHBIN PEKHUM 3aHITHA U OTIHIXA,
perynspHas (usndeckas akTUBHOCTbH); CPOPMUPOBAHHOCTHIO HaBbIKa pedreKkcuu, MpU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPyroro 4eIoBeKa.

IKonocuueckoe eocnumanue:

OpHUEHTAaIlMel Ha MPUMEHEHUE MATeMaTUYeCKUX 3HAHWM Ui pelleHus 3aaad B 00JIacTH
COXPAHHOCTH OKpYXKaroIleld cpeabl, TUIAHUPOBAHHS TIOCTYIIKOB M OIEHKH WX BO3MOXHBIX
MOCJIEICTBUMA U1l OKPYXKAFOIIEH Cpelbl; OCO3HAHWEM TJI00AIbHOTO XapakTepa JKOJIOTHYECKHX
poOJIeM U MyTEeH UX PEIICHUS.

JIuunocmuule pezyromamel, obecneuusaruwiue adanmayuro ooyuaruiezoca K
UBMEHAIOUWUMCA YCII0BUAM COUUAILHOU U RPUPOOHOU CPeObl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIOBUSAX HEOMPEIENIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO JeSITeNbHOCTh, B TOM UYWCJIE YMEHHE YUUTHCS Yy JIPYTUX
JI0JIeH, MproOpeTaTh B COBMECTHOW AESITENFHOCTH HOBBIC 3HAHUS, HABBHIKM M KOMIIETEHIIUH U3
OTIBITA IPYTHX;

HEO0OXOIUMOCThIO B (DOPMHUPOBAHWH HOBBIX 3HAHHIA, B TOM YHCJE (OPMYJIHPOBATh HJICH,
TIOHSITHSI, TUTIOTE3B 00 OOBEKTaX W SBJICHUSAX, B TOM YHCJIC paHee HE M3BECTHHIX, OCO3HABAThH
JeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHCE;

CTIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BBI30B, TpeOYMOIIUNA KOHTPMEp, KOPPEKTHPOBATh NPUHHMMAEMBbIC PpEIICHUS U JeHCTBHS,
(GbopMyIIMpOBATh U OILIEHUBATH PUCKU U MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

MeTtanpeameTHblie pe3yJabTAThI:

PerynstuBubie YYJ oOecreunBaioT (HOpPMUPOBAHHE CMBICIOBBIX YCTaHOBOK U
’KU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopzanuzayus:



CaMOCTOSITENILHO COCTABJIATH IUIAH, AITOPUTM PEIICHUS 3a7auil (WM €ro 4acTh), BEIOUPATh
crnoco0 pemieHHs C  Y4ETOM HMMEIOIIUXCS PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELUICHUN C y4ETOM HOBOI MH(OpMAITIH.

Camokonmponw:

BJaJIeTh CIOCO0aMM CAaMONPOBEPKH, CAMOKOHTPOJS Mpolecca W pe3yibTaTa peLIeHUs
MaTeMaTHYECKOH 3a7a4u;

IIPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTIYT BO3HMKHYTH IIPH DPEIIECHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OIIMOOK, BBISIBJIEHHBIX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IOCTAaBICHHOW LENIM U YCIIOBUSM,
OOBSICHATH MPUYMHBI TOCTH)KCHUS WIIM HEJTOCTHKCHUS LENH, HAXOIUTh OIIMOKY, AaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

Io3naBarenbuble YYJ obecneunBaioT (oOpMUpOBaHHE 0a30BBIX KOTHUTHBHBIX
nporeccoB o0yyaromuxcst (OCBOGHHE METOJIOB IO3HAHUS OKPYXKAIOLIEro MHUpa; NPUMEHEHUE
JIOTMYECKUX, UCCIIEI0BATEIbCKUX ONepaluii, yMeHuil paboTath ¢ nHpopManuen).

bazoevie nozuueckue oeiicmeusn:

BBISIBJIATh U XapaKTEpHU30BaTh CYLIECTBEHHbIC IPHU3HAKM MaTeMaTHUECKUX OOBEKTOB,
HOHATHH, OTHOIICHUI MY MOHATUSIME; (POPMYITHPOBATH OTIPE/ICICHNUS TOHATHH; yCTaHABINBAThH
CYUIECTBEHHBIN NMPHU3HAK KJACCH(HUKAINMK, OCHOBAHHS JJIsi 000OIICHUS M CPaBHEHUS, KPUTEPHU
IIPOBOJIMMOIO aHAJIN3A;

BOCIPUHUMATh, (POPMYJIMpPOBAaTH M IPEOOpPa3OBbIBATh CY)KJIEHUS: YTBEPAMUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00ILUE; YCIOBHBIE;

BBISIBJIATh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHBOpEUMs B (akTax,
JTAaHHBIX, HAOJIOICHUSAX U YTBEPXKJICHUX; ITpeiaraTb KpUTEPUH AJIs BBISIBICHUS 3aKOHOMEPHOCTEH
Y TIPOTUBOPEYHIA;

JieNlaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIFOUEHHU M, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPKACHUH (HpsAMbIE U OT MPOTUBHOTO),
IIPOBOAMTH CAMOCTOATEIBHO HECIIOKHBIE 10KA3aTeIbCTBA MaTEMaTUUECKUX (PaKTOB, BBICTPaUBAaTh
apryMEeHTallMio, TPUBOJUTH MPUMEPbl W  KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
paccyXJIeHuUs;

BBIOMPATH CIIOCO0 pelnieHus yueOHo 3aqaun (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMpATh HanOOJIee MOIXOAALINH ¢ YYETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oeiicmeun:

HCIOJIb30BaTh BOMPOCH! KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS; (OPMYIUPOBAThH
BOIPOCHI, (PUKCUPYIOLIHE TPOTUBOPEUHE, MPOOIEMyY, CAMOCTOATENBHO YCTaHABIMBATh UCKOMOE U
naHHoe, GOPMHUPOBATH TMIIOTE3Y, APIYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHHE;

MPOBOAUTh IO CAaMOCTOSTEIbHO COCTABICHHOMY IUIaHY HECIOKHBIN 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBeKTa,
3aBHCUMOCTEI 0OBEKTOB MEXy cO00ii;

CaMOCTOSITENTbHO (hOPMYITMPOBATH 00OOIIEHHSI U BBIBOJBI MO pe3yJibTaTaM MpPOBEAEHHOTO
HaOJIOIeHNUs, UCCIIEIOBaHMS, OLEHUBATh JOCTOBEPHOCTh IMOJIyUYEHHBIX PE3yJIbTAaTOB, BBHIBOJIOB U
00001IeHNI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, a4 TAK)KE BBIABUIATH IIPEIIOJIOKEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBHUSX.

Paboma c ungpopmayueii:



BBISIBJISITh HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIUU, JAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1auH;

BEIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATHU3MPOBATh M HWHTEPIPETHPOBATH HH(POPMAITHIO
pa3IMYHBIX BUJOB U (DOPM IPEICTABICHHUS,

BbIOMpaTh (popMy mpeicTaBiieHUs HHPOpPMAIUN W WUIIOCTPUPOBATh pelIaeMble 3aJa4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoil 1 ©X KOMOMHALIMSIMY;

OLICHUBATh HAIEKHOCTh MHQOPMAIMKM MO KPUTEPHUSIM, NPEUIOKEHHBIM YUYHUTEIEM WIIN
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENBLHO.

KommynukatuBubsie YY]J[ oOecnieunBaroT chopMHpPOBAHHOCTH COLMATBHBIX HABBIKOB
oOyyarouuxcsi.

Obwenue:

BOCIIPUHUMATh W (DOPMYITHPOBATH CYKICHUS B COOTBETCTBUU C YCIIOBUSMHU M LEISIMH
0011IeHHUS; ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TMCbMEHHBIX TEKCTAX,
JaBaTh MOSCHEHUS MO X0y PEIICHHUs 3a/1a4l, KOMMEHTHUPOBAThH MOMYyUYEHHBINA Pe3ybTaT;

B Xo0zie 00CYyXJIeHHUsl 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI, MPOOIEMBI,
pemaeMoil 3amauyu, BbICKA3bIBaTh WJEH, HAICJICHHbIE HA IMOWCK PEIICHHS; COMOCTaBISTh CBOU
CYXKICHHS C CYXICHHMSIMH JIPYTMX YYaCTHHUKOB JIUaiora, OOHapyKUBaTh pa3iiUyMe U CXOJICTBO
MO3HIINI; B KOPPEKTHOW (hopme (popMyTnpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEJICTABIATh PE3YJbTaThl PEIIECHUs 3aJaud, SKCIEPHUMEHTA, HCCIENO0BaHUs, MPOEKTa;
CaMOCTOSITEJIbHO BBIOMpATh JOpMaT BBICTYILICHUS C YUETOM 3a7a4 MPE3EHTAIMA U 0COOEHHOCTEM
ayJIMTOPHUH.

Compyonuuecmeo:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIWBHAYaIbHON paboThl mpu
pelieHny y4eOHBIX MaTeMaTHYeCKHX 3a/ay; MPUHUMATh IIelb COBMECTHOW JAeSITeTbHOCTH,
TUTAHUPOBATh OPraHU3allMI0 COBMECTHON PalOTHI, pacHpenensaTh BUIbI paboT, TOTOBapHBAThCS,
00cy>XJ1aTh MPOIIECC U PE3YyJIbTaT pabOThl; 0000IIaTh MHEHHS HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B TPYNMOBBIX GopMax paboThl (0O0CYkJeHHs, 0OOMEH MHEHUSIMH, MO3TOBbIE
ITYPMBI U Jp.); BBIIOJHITH CBOIO YacTh PaOOTHI M KOOPJIUHUPOBATH CBOU JEHUCTBUS C APYTUMH
WIEHaMU KOMaHJIbl; OLIEHMBAaTh KaueCTBO CBOETO BKJIaJa B OOUIMI HPOAYKT MO KPUTEPHSIM,
c(hOpMyIHPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBHUS.

IIpeameTHbIe pe3yabTaThl

7 kiaacce

Yucna u gpluucnenusn

BeImonHATE, coueTas YCTHBIE W NHUCHMEHHBIC TPUEMBI, apu(MeTHUeCKue IeHCTBUS C
paMOHATBFHBIMHI YHCIIAMH.

HaxomuTe 3HaUeHUWS YUCIIOBBIX BBIPAKECHUH; TPUMEHITH Pa3sHOOOpa3HBIE CIOCOOBI H
npuéMbl BBIYUCICHHUS 3HAYCHWH JpPOOHBIX BBIPAKEHWH, CONIEpKaluX OOBIKHOBEHHBIE W
JeCATUYHbIE TPOOH.

[lepexoauth OT OHOW (OPMBI 3aMUCH YHCEN K JIpyroil (mpeoOpa3oBbIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHANIbHBIE YUCIIA.

OKpyrasaTh 4ncia.

BbInonHATh NPUKKUIKY U OLEHKY pe3ysibTaTa BHIYMCICHHUH, OLIEHKY 3HAYEHHH YHMCIIOBBIX
BBIPAXKEHUI.



BbINONMHATE AEHCTBUS CO CTENEHAMU C HATYPaJbHBIMHU ITOKA3aTEIISIMU.

[TpuMeHATH MPU3HAKH JETUMOCTH, Pa3JIOKEHUE HA MHOKHUTEIN HATYPaJIbHBIX YHACEIL.

Pemate MpakTHKO-OPHEHTUPOBAHHbBIC 3a7ayd, CBS3aHHBIC C OTHOIICHHUEM BEIWYHH,
IPONOPLHUOHATBHOCTHIO BEJTMUNH, MPOLEHTAMHU; HHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 33134 C
y4€TOM OI'paHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Anzedpauueckue eviparxcenus

Hcnonb30Bath anredpanyeckyro TEpPMUHOIOTHUIO U CUMBOJIMKY, IPUMEHSATH €€ B IIpolecce
OCBOCHMS yU€OHOT0 MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPaKEHUH MTPU 3aJJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

Brimonsate npeoOpa3oBaHus 1IE0r0 BBHIPAKEHUS B MHOTOWIECH MPUBEICHUEM MOI00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BbINONMHATE yMHOXEHHE OJHOWIEHA Ha MHOIOWIEH W MHOrOYjeHa Ha MHOIOYIEH,
OPUMEHATH (POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymecTBIATh Pa3IoKEHHUE MHOTOWIEHOB HAa MHOXXMTENIM C IOMOLIbIO BBIHECEHHUS 3a
CKOOKM OOIIEro MHOXUTEJsS, IPYNIHUPOBKU ClIaraéMblX, MPUMEHEHUS (OpPMYJ COKpAIIEHHOTO
YMHOXKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUS MHOTOWIEHOB JJIsl pPELIEHMsS pa3IMyHbIX 3a7ad U3
MaTEeMaTHKH, CMEXHBIX TIPEJMETOB, U3 PEATbHOMN MPAKTHKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJlbHBIMH IMOKA3aTEIIMU JIJISl IPEOOpa3OBaHUS
BBIPAKCHU.

Ypasenenusn u nepagencmea

Pemare nuHeliHBbIE ypaBHEHHs C OJIHOW NMEpEeMEHHOM, MPUMEHss IMpaBuia Iepexona oT
HCXOJIHOTO YPaBHEHUS K PaBHOCUIIbHOMY eMy. [IpoBepsTs, ABseTCS I YUCI0 KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre MeTO/IbI P PeIICHUH TMHEHHBIX YPaBHEHUHM U UX CUCTEM.

[TonGupath npuMepsl ap YKUCe, SABISAIOIUXCS PelICHHEM JTMHEHHOTO ypaBHEHUS C ABYMS
NEPEMEHHBIMH.

Ctpouth B KOODAMHATHOW IUIOCKOCTH TpaduK JHMHEWHOTO YypaBHEHHS C ABYMS
NIEPEMEHHBIMH; MTOJIB3YSCh TPauKOM, TPUBOANUTE IIPUMEPHI PEUICHHS YPAaBHEHHS.

Pemrate cucteMbl OBYX JIMHEHHBIX YpaBHEHHH C JBYMs IEPEMEHHBIMH, B TOM YHCIIE
rpau4ecKy.

CoctaBiiATh U pemiaTh JUHEHHOE ypaBHEHHE WJIM CHUCTEMY JIMHEHHBIX YypaBHEHHH IO
YCIOBHMIO 3aJ]aud, WHTEPHPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Jaydl IOJyYEHHBIN
pe3yJIbTar.

N300paxkaTh Ha KOOPAMHATHOW MPSIMOH TOYKHM, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3allUCHIBATh YHCJIOBBIE TPOMEXYTKH Ha
anreOpanvIecKkoM SI3bIKE.

OTMeyaTh B KOOPAWHATHOW TUIOCKOCTH TOYKH TIO 3aJaHHBIM KOOpAWHATaM; CTPOUTH
rpaduku TuHEHHBIX QyHKIMHA. CTpouTh TpaduK QyHKIHH Y = |X|

OnuchIBaTh ¢ MOMOIIBIO PYHKINH N3BECTHBIE 3aBUCMOCTH MEX 1Y BETMYMHAMU: CKOPOCTb,
BpEMs1, paCCTOSTHUE; 1I€Ha, KOJINYECTBO, CTOUMOCTh; IIPOU3BOJUTEIBHOCTD, BpEMs, 00bEM pabOTHI.

HaxonuTh 3HaueHune GyHKIMU IO 3HAYCHUIO €€ apryMeHTa.

[TonumaTh rpaduyeckuil criocod MpencTaBieHUs U aHaTu3a MH()OpMAIUH; WU3BIEKaTh U
MHTEPIPETUPOBATH NHPOPMALIUIO U3 TPA(QUKOB PEANbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Bepoamnocmo u cmamucmuxa



Yurath MHPOpPMALNIO, MPEICTABICHHYIO B TaOMUIaX, HA JUarpaMMax; IpeICTaBIsATh
JaHHbIE B BHJE TaOJIMI, CTPOUTH JUArpaMMbl (CTOJOMKOBBIE (CTOJIOYATBIE) M KPYTOBBIE) IO
MacCHBaM 3HAYCHHH.

OnucelBaTh M MHTEPIPETUPOBATh pEajbHbIE YHUCIOBBIE JlaHHBIE, IPEJICTaBICHHBIE B
TabJIMIax, Ha IUarpaMmax, rpaukax.

Hcnonb3oBaTe JUIsl ONUCaHMs JAHHBIX CTAaTUCTUYECKHUE XapaKTEPUCTHKHU: CpelHee
apudmMeTHuecKoe, MeIuaHa, HauOoJIbllIee U HaUMEHbLIee 3HaYeHUs, pa3Max.

Hmers mpencraBieHue O CilydyailHOM M3MEHUYMBOCTH Ha IpUMepax ILeH, (U3HMYecKuX
BEJIMYMH, aHTPOIIOMETPUYECKUX JaHHBIX; UMETh MIPEJICTABICHHE O CTATUCTUYECKON yCTOMUMBOCTH.

8 kiacce

Yucna u evluucienusn

Hcnonp30BaTh HavadbHBIC MPEACTABIACHHUS O MHOXKECTBE JICHCTBHUTEIbHBIX YHCEN IS
CpaBHEHHS, OKPYIJICHUS W BBIUMCIICHUH; W300pakaTh JCHCTBUTEIbHBIC YHCIA TOYKAMU Ha
KOOPJIMHATHOH MPSIMOM.

[TpuMeHsTh MOHSATHE apH(PMETHIECKOr0 KBAAPATHOTO KOPHST; HAXOIUTh KBaJPaTHBIC KOPHH,
UCTIONB3Ysl TMPH HEOOXOIUMOCTH KaJbKYJSTOP;, BBINOIHATh NpeoOpa3oBaHUsl BbIPAKCHUH,
CoJIepKAIMX KBaPATHbIC KOPHH, UCIIONB3Ysl CBOWCTBA KOPHEH.

Hcnonp30Barh 3anucd OOJIBIIMX M MAJbIX YHCENI C MOMOIIBIO JCCATHYHBIX ApPoOeH u
crerneneit yucna 10.

Anzebpauueckue eviparxceHusn

[TpuMeHSATh TOHSTHE CTENEHH C IIeJBIM ITI0Ka3aTeleM, BBIOJIHATh IMPEOOpa3OBaHUS
BBIPKEHUI, COJIEPKAIIUX CTEIICHH C IEJIBIM MTOKA3aTeIeM.

BBINONHATE TOXIIECTBEHHBIE NPe0oOpa30BaHUsl pAIlMOHAIBHBIX BBIPAKCHUH HAa OCHOBE
NpaBUJI JICHCTBUN HAJl MHOTOWICHAMH M aJreOpandecKuMH IPOOSIMHU.

PackiiapiBaTh KBaJApaTHBIN TPEXUICH HA MHOKUTEITH.

[TpuMeHsaTH MPeoOpa3oBaHUs BHIPAKEHUH TSI PEIICHHS Pa3InYHbBIX 3a7a4 U3 MaTEMAaTHUKH,
CMEKHBIX MPEIMETOB, M3 PealbHOW MPAKTUKH.

Ypasnenun u nepasencmea

Perrates nuHeitHbIC, KBaIpaTHBIC YPAaBHCHHS U PALMOHAJIBHBIC YPaBHEHUS, CBOJSIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMH.

[TpoBOIUTH MPOCTEHIITNE UCCIETOBAHKS YPABHEHHUI U CUCTEM yYPaBHEHHIA, B TOM YHCIE C
npUMEHeHHEM rpaduuecKux NpeCcTaBiIcHni (yCTaHABIUBATh, MMEET JIM YPAaBHEHUE WIIM CUCTEMa
YpaBHEHHIA PELICHHUS, €CITH UMEET, TO CKOJIBKO, U TIP.).

[lepexoauTh OT ClOBECHOM (OPMYJIHPOBKH 3amaud K €€ anrecOpamuecKod MOJCTH ¢
MIOMOIIIBIO COCTABIICHUS YPABHEHUS MM CUCTEMBI YPaBHEHHU, HHTEPIPETHPOBATH B COOTBETCTBHH
C KOHTEKCTOM 3a/1a4H MMOJyYCHHBIN pe3yIbTar.

[TpuMeHsATH CBOMCTBA YMCIIOBBIX HEPABEHCTB TSI CPABHEHHS, OLIEHKHU; PEIIaTh JIHHCHHbIE
HEPaBEHCTBA C OJHOM TIEPEMEHHOW M WX CHCTEMBI, JaBaTh TpadUUYECKyr0 HUTFOCTPAIIUIO
MHOYECTBa PEIICHUH HEPaBEHCTBA, CUCTEMbI HEPABCHCTB.

Dyukyuu

[ToHMMAaTh 1 UCTIONB30BaTh (PYHKIIMOHATBHBIC MOHATHUS U SI3bIK (TEPMHUHBI, CAMBOJTHYCCKHEC
0003HaueHMsI); ONPEACIATh 3HaYCHNE (YHKIMU TI0 3HAYCHUIO apryMEHTa; ONpEAesaTh CBOMCTBA
bynkumn 1o e€ rpaduky.

CtponTh rpadyKy SMeMeHTapHbIX GyHKIWi Buga y = K/X ,y =X 2,

y =x% y =\X, y = [x|; ormHcBIBaTE CBOMCTBA YUNCITOBOM (YHKIHH IO €6 rpaduKy.



Bepoamnocms u cmamucmuka

W3BnekaTh 1 mpeoOpazoBbIBaTh HHPOPMALINIO, IPECTABICHHYIO B BUE TA0NIUII, IUarPaMM,
rpaduKOB; MPEACTABIATH JaHHBIC B BHJIE TAOJIUL, TUarpaMM, rpadukos.

OnwuchIBaTh TaHHBIE C TIOMOIIBIO CTATUCTHYECKUX MOKA3aTeNIeH: CPEIHUX 3HAUCHUH U Mep
pacceuBaHusl (pa3Max, AUCIIEPCUs U CTaHIAPTHOE OTKJIOHEHUE).

HaxonuTp 4acTOTHI YMCIOBBIX 3HAUEHHUH U 4aCTOTHI COOBITUH, B TOM YHCJIE [0 Pe3yJIbTaTaM
W3MEPECHHUI U HAOJII0ICHUH.

HaxonuTh BEpoOSITHOCTHU CITyyalHBIX COOBITHI B ONBITAX, 3HAsI BEPOATHOCTH JIEMEHTAPHBIX
COOBITHI1, B TOM YHCIIE B OIBITAX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH.

Hcnonp3oBare rpaduueckue MOJETH: JEPEBO CIy4alHOTO SKCIEPUMEHTA, AHarpaMMbl
DOlinepa, ynuciaoBas mnpsmasl.

OnepupoBaTh TOHATHSAMH: MHOXECTBO, IOJMHOXECTBO; BBINOJHATD OINEPAUN HaJ
MHOXECTBaMH: OOBEAMHEHUE, TMEepeceueHue, MOMOTHEHNE; TEePEUNCIIATh 3JIEMEHThl MHOXECTB;
IPUMEHSATh CBOMCTBA MHOXKECTB.

Hcnonb3oBate rpaduyeckoe MpeACTaBIEHUE MHOXKECTB U CBA3CH MeXAy HUMH JUId
OIKCaHMsI IPOLIECCOB U SBJICHUMN, B TOM YHCIIE IPU PEIIEHUH 3a1a4 U3 APYTrUX Y4eOHBIX IPEIMETOB
U KypCOB.

9 kJacc

Yucna u eviuucnenus

CpaBHUBaTh U YIOPSA0YMBATH PALIMOHAIBHBIE U HPPALMOHAIIbHBIE YUCIIA.

Boimonsate apudmernueckue AEWCTBUS C PALMOHAIBHBIMU YHCJIAMHU, COUYETas YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUUCIICHUS] C UPPALMOHAIBHBIMH YHCIIAMHU.

Haxonuth 3HaYeHUs cTeneHed ¢ LEIbIMU MOKa3aTeIsIMU U KOPHEW; BBIYUCIIATL 3HAUYCHUS
YHCIJIOBBIX BBIPAKEHUN.

OkpyrisTh AEMCTBUTEIbHBIE YHWCIA, BBINOJHATH MPUKHUIKY pe3yibTaTa BBIYMCICHUH,
OILICHKY YMCJIOBBIX BBIPAXKCHUM.

Ypasuenus u nepasencmea

Pemate iMHEMHBIC ¥ KBAIPAaTHBIE YPABHEHUS, YPAaBHEHNUS, CBOASAIIMECS K HUM, IPOCTEHMIIINE
JpOoOHO-pallOHANIbHBIE YPABHEHUS.

Pemarp cuctemsbl IByX JIMHEHHBIX YPAaBHEHMM C IBYyMs NIEPEMEHHBIMU U CHCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SABJISICTCS JIMHEUHBIM.

Pemate TeKCTOBBIE 3a7auMl  anreOpanvyecKuM CIIOCOOOM C TOMOIIbIO COCTABICHMS
YPaBHEHUs UM CUCTEMBI IBYX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

[IpoBouTH MpoCTEMIINE HCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHMI, B TOM YHCIIE C
MPUMEHEHHEM IrpapUuecKHuX MpeaAcTaBleHul (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE WU CUCTEMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemarp suHeliHble HepaBEHCTBa, KBaJpaTHbIe HEPAaBEHCTBA; H300pa)kaTh pellIeHUe
HEPaBEHCTB HA YUCJIOBOMU IIPSIMOM, 3aIIUCHIBATH PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemrats cucTeMsbl JINHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAIOLIUE KBAIPpaTHOE
HEPaBEHCTBO; M300pakaTh pElICHHE CUCTEMBbl HEPABEHCTB Ha YHMCIOBOM MNpPSAMOM, 3amUCHIBAThH
pELICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELICHUH Pa3IMYHBIX 3a7ad.

Dyukyuu

Pacrnio3HaBath QyHKIMHU N3yueHHBIX BUJOB. [l0Ka3pIBaTh CXeMaTUUECKH PACIONI0KEHUE HA
KOOPJAMHATHOH MJI0CKOCTU TpapUKOB



dyukimit Buga: y =kx, y=kx + b, y =k/x, y =ax®* + bx + ¢, y = x%, y = Vx, y = |x| B
3aBHCHUMOCTH OT 3HaUCHHUH KOA(PPHUIIMEHTOB; OMMUCHIBATH CBOWCTBA (DYHKIIHIA.

Ctpouth M H300paxaTh CXEMaTHUYECKH TIpadUKH KBAaJPAaTHYHBIX (YHKLIUH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHIA 1O UX TpaduKaMm.

Pacrnio3HaBaTh KBaJipaTU4Hy0 (QyHKIMIO IO GOpMyIIe, IPUBOAUTH IPUMEPHI KBAAPAaTUUHBIX
(GYHKUMH U3 peallbHON KU3HU, GU3UKU, TEOMETPUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacrnio3HaBath apudMeTHUECKyr0 U T€OMETPUUECKYI0 IPOrPEcCU IpPU pa3HbIX crocodax
3aJlaHuUA.

BBINONHATE BBIYUCIEHHUS C HWCIOJB30BAHUEM (POPMYJI N-TO WieHa apUPMETUYECKOH H
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIHPHOCTH TOYKAMHU Ha KOOPIMHATHOM IJIOCKOCTH.

Pemrate 3agaum, CBS3aHHBIC C YUCIIOBBIMH TTOCIIEA0BATEIILHOCTSMH, B TOM YHUCIIE 331a49H U3
peasbHOM JKU3HU (C UCTIOJIB30BAaHUEM KAJIBbKYJIATOPA, HIU(PPOBBIX TEXHOJIOTH).

Bepoamnocms u cmamucmuxa

W3BnekaTh u npeodbpa3oBbIBaTh HHPOPMALINIO, IPEICTABICHHYIO B Pa3INYHbIX HCTOUHUKAX
B BHJIe TaOJIM1L, TUarpaMM, rpaduKoB; IPECTaBIATh JaHHbIE B BU/IE TaOJULL, TuarpaMm, rpaukos.

Pemrate 3amaum opraHM30BaHHBIM NEPEeOOPOM BAPHAHTOB, a TAaKXKe C HCIIOJIb30BAaHHEM
KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ommcaTeNbHBIE XapaKTEPUCTHKH JJIsl MACCUBOB YHCIIOBBIX JTAHHBIX, B TOM
YHCIIe CPeTHIE 3HAYCHHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4acToThl 3HAU€HUH M YaCTOThI COOBITUS, B TOM YHUCIIE MOJIB3YSCh pPe3yJIbTaTaMU
MPOBEIEHHBIX U3MEPEHUN U HAOIIOACHUA.

HaxonuTh BepoATHOCTH CiTy4alfHBIX COOBITUI B M3yYEHHBIX OIBITAaX, B TOM YHCJIE B ONBITAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITHSIMU, B CEPHSIX HCIIBITaHUIl 10 MEPBOTO ycrexa, B
cepusix ucnblTaHu bepHyun.

HNwmeTts nipeacraBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

Wwmets mpesacTaBieHne 0 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIydaifHOW M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCET B IPUPOJIE M OOIIECTBE.



3. TemaTnuyeckoe IJIAHKPOBAHME

7 kaacc (He meHee 102 v)

Ha3Banue pasaena
(TeMbI), YMCJIO YACOB

OcHoBHOe coaep:kaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

Yucna ¥ BEIYHUCICHUS.
Pammonanbubie yucia
(25 9)

[ToHsiTHE palMOHAIIBHOIO YUCIIA.
Apudmernieckne IeHCTBHS C
palMoHaIbHBIMU YKciaMu. CpaBHEHHE,

CTerneHb ¢ HaTypaJIbHbIM MTOKA3aTeIIeM.
PerieHne OCHOBHBIX 3aJ/1a4 Ha IPOOH,
MPOIICHTHI U3 PEATbHOM MPAKTHKH.
[Tpu3HaKK JETUMOCTH, PA3JIOKEHUS Ha
MHOYXHUTCJIN HATYPaJIbHBIX YHUCCII.
Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH

YOopAaaA04uBaHUEC pallMOHAJIbHBIX YU CCII.

CucreMaTU3UpOBaTh U 00OTAIATh 3HAHUS 00 OOBIKHOBEHHBIX U ICCATUYHBIX
pOOSsIX.

CpaBHUBATH U YIIOPSAI0YMBATE APOOH, IPeoOPa30BbIBAs MPU HEOOXOAMMOCTH
necATUYHbIe IpoOu B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B IECSITUYHBIEC, B YACTHOCTH B
0ECKOHEUHYIO JIECATUUHYIO APOOb.

[TpumeHsTh pa3HOOOpa3Hbie CIOCOOBI M MPUEMBI BHIYMCIICHUS 3HAYCHHUH TPOOHBIX
BBIPXKEHUH, COIepKAIUX OOBIKHOBEHHBIE U JECSITUYHBIEC POOH: 3aMEHSITh MPU
HE0OXOIUMOCTHU JECITHUHYIO IPO0b OOBIKHOBEHHON M OOBIKHOBEHHYIO I€CATUYHOM,
MPUBOANTH BRIpKEHHE K (hopme, Hanbosiee yA0OHOH sl BRIYMCIICHUH,
peoOpa3oBhIBATh JPOOHBIC BRIPAKEHUS HA YMHOKEHHUE U JICTICHUE IECATHIHBIX
po0ei K TEHCTBUSIM C IIETTBIMU YU CIIAMH.

[TpuBOIUTE YHCIIOBBIE M OYKBEHHBIE PUMEPHI CTETIEHH C HATYPAIbHBIM
nokaszaTesieM, OObsICHSAS 3HaUEHUsI OCHOBAHHUS CTETIEHH U TIOKa3aTesl CTeNeHH!,
HAXOJMTh 3HAYEHHs cTeneHel Buaa " (a — K mo6oe panroHanbsHOE 9iCIIo, n
HaTypaJbHOE YNCIIO).

[ToHrMaTh CMBICH 3aMKUCU OOJIBIIMX YUCEN C TOMOILBIO JECATUYHBIX Apo0ei n
cTenieHel yucina 10, NpUMEeHSITh UX B PEaJIbHBIX CUTyaIUsX.

[IpyMeHsTh IPU3HAKH JIETUMOCTH, Pa3I0KEHUsI HA MHOKUTEIH HATypajIbHBIX YUCEIL.
Pemath 3a1auu Ha YacTH, MPOLIEHTHI, IPOMOPIIUH, Ha HAX0XKIeHUE Apo0Ou
(mporteHTa) OT BETUYHMHBI U BETUYUHBI 110 € 1poou (TporeHTy), apodu (mporieHTa),
KOTOPBIH COCTABIISET OJIHA BeIMYUHA OT Apyroil. [IpuBoauTe, pa3duparh, OLIEeHUBATh
[pa3IMYHbIE pEUICHUs, 3aUCH PEIIEHUN TEKCTOBBIX 3a/1a4.

Pacnio3HaBath 1 O6’b}ICH}ITL, OmnupadCh Ha ONPCACICHUA, ITPAMO IMPOIMMOPHUOHAIIBHBIC




1 00paTHO NPONOPLUOHATBHBIE 3aBUCUMOCTU MEXKIY BEIMYMHAMU; IPUBOIUTD
MPUMEPHI 3TUX 3aBUCUMOCTEH U3 PeaJIbHOr0 MHUpa, U3 APYTUX yUeOHBIX IPEAMETOB.
Periate MpakTUKO-OpPUEHTUPOBAHHBIC 331a4H HA APOOH, IPOICHTHI, IPIMYIO U
00paTHYIO MPONOPIMOHATIBHOCTH, TPOIOPIIUU

IAnreOpanyeckue
BBIPKCHUS
(27 1)

bykBeHHbIe BbIpakeHus. [lepemenHbIe.
JlomycTrMble 3HAaYEHUSI IEPEMEHHBIX.
DOpMYIIbIL.

[TpeoOpa3oBaHre OYKBEHHBIX BBIPAKECHUH,
[pacKpbITHE CKOOOK U IPUBEACHUE
MOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYpaJIbHbIM
MOKa3aTeseM.

Mmuorousnensl. CloxXeHHe, BHIUUTAHUE,
YMHOXEHHE MHOTOUIeHOB. DopMyIibl
COKpaIIEHHOr0 yMHOXeHUs. Pa3noxenue
MHOTOYJIEHOB Ha MHOKUTEIH

OBnazeTh aNredpandecko TEPMUHOIOTHEN U CUMBOJIMKON, IPUMEHSTH €€ B
[poLiecce OCBOEHUS Y4eOHOT0 MaTepuana.

HaxoauTh 3HaueHHs OyKBEHHBIX BBIPQXKECHUN MTPH 3a8/1aHHBIX 3HAYCHUSIX OYKB;
BEITIONTHSTH BRIYUCIICHUS TI0 (hopMyTiam.

BrITIOHATE IPE0Opa30BaHUS IIEJIOTO BRIPAXKCHUS B MHOTOWICH IPUBEICHUEM
MOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BrInoaHsAT, yMHOXKEHHE OAHOUYICHA HA MHOTOWIEH U MHOTOWICHA HA MHOTOYJIEH,
MPUMEHSTH (POPMYJIBI KBaJIpaTa CyMMbI U KBaapaTa pa3HOCTH.

OcCyIIeCTBIIATh Pa3I0KEHNE MHOTOYWIECHOB HA MHOYKUTEIU IyTEM BBIHECEHHUS 32
CKOOKU OOIIIET0 MHOXKHTEJS, MPUMEHEHHs OPMYJIIbI PA3HOCTU KBaAPATOB, (hOPMYII
COKpAIIEHHOTO YMHOXEHHUSI.

[IpumeHsTH MpeoOpa3zoBaHe MHOTOWICHOB JIJISl PEIICHHs pa3TUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHOM MPAKTHKHU.

3HAKOMUTHCS C UCTOPUEHN Pa3BUTHS MATEMATUKHU

'YpaBHEHUS U
HepaBeHcTBa (20 )

YpaBHeHMe, IpaBuiia IpeoOpazoBaHus
YPaBHEHUS, PABHOCWIBHOCTb YPABHEHUM.
JInHeliHOe ypaBHEHHE C OJHOM
[IEPEMEHHOM, pEIlIeHNEe TMHENHBIX
ypaBHeHUH. Pemenue 3a1a4 ¢ NOMOIIbIO
YPaBHEHUI.

JIuHeitHoe ypaBHEHUE C IBYMS
nepeMeHHbIMH U ero rpaguk. Cucrema
NBYX JIMHEWHBIX YPaBHEHUHU C JBYyMS
repeMeHHbIMU. Penenue cucrem

ypaBHCHI/Iﬁ CII0CO00M MNOJCTaAaHOBKH U

Pemate nuHENHOE YpaBHEHHE C OHOW ITIEPEMEHHOM, IPUMEHSS IIpaBuIa Mepexo1a
OT UCXOJITHOTO YpaBHEHUsI K PaBHOCUIILHOMY eMy Oosiee mpoctoro Buja. [IpoBepsrs,
SIBJISICTCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.

[TonGupath mpUMepHI Map YUCE, ABISIOIIMXCS peIeHUEM JTMHEHHOTO YpaBHEHUS C
NBYMs iepeMeHHbIMU. CTPOUTH B KOOPMHATHOMH MJIOCKOCTU TpauK JTUHEHHOTO
YpaBHEHHUSI ¢ ABYMsI IEPEMEHHBIMU; MOJIb3YACh I'pa)KOM, IPUBOJUTH IPUMEPDI
[pELIEHUS] ypaBHEHMUS.

HaxonuTth pemieHue CUCTEMBI IBYX JIMHEMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.
COCTaBIIATh U pelIaTh YPaBHEHHUE UM CUCTEMY YPAaBHEHHM 110 YCIIOBHIO 33a4H,
MHTEPIIPETUPOBATE B COOTBETCTBUM C KOHTEKCTOM 3aJa4y I10OJYyYEHHBIN pPe3yJIbTaT




CIOCOOOM CJIOKEHUS

Koopaunats! u
rpaduxu. OyHKIUU
(24 1)

Koopaunara Touku Ha npsimoil. Yucnossle
IIPOMEXYTKH. PaccTosiHre Mexay ABYyMs
TOYKaMH KOOPAVUHATHOU IIPSMOM.
[IpsimoyronbHasi cucreMa KoopAuHaT Ha
riockoctu. [Ipumeps! rpagukoB, 3aJaHHbIX
(dopmynamu. UteHne rpaduKoB peaabHbIX
3aBUCUMOCTEH.

[Tonstue pynkuuu. I'paduk byHKIUN.
CpoiicTBa ¢yHkumii. JInHeiHas GyHKIUS.
[Toctpoenue rpadyka TUHEHHON (QYHKITUH.
['paduk GpyHkImE y = [X|

MN300pakaTh Ha KOOPIMHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATAM, JIy4Hd, OTPE3KH, MHTEPBAJIbL; 3alIMChIBATh X Ha alnreOpanyeckoM
SI3BIKE.

OTMeuaTh B KOOPAMHATHOH MJIOCKOCTH TOYKH I10 33JaHHBIM KOOPIUHATAM; CTPOUTH
rpaduKy HECTOXKHBIX 3aBUCUMOCTEH, 3a/JaHHbIX ()OPMYJIaMH, B TOM YHCIIE C
IMOMOIIIBIO ITU(DPOBBIX TAOOPATOPHUIA.

[IpuMeHATh, U3ydaTh NPEUMYILECTBA, MHTEPIPETUPOBATh I'paMuecKuil criocod
[PEJCTAaBICHUS U aHaJIM3a pa3HOOOpa3HOM KU3HEHHON HH(OpMaIu.

OcBauBath NOHATHE (PYHKINH, OBJIAI€BAaTh PYHKIMOHATHHON TEPMUHOIOTHEM.
Pacrnio3naBath IMHEHHYIO QYHKINIO y = kx + b, onuceIBaTh €€ CBOICTBA B
3aBHCUMOCTH OT 3HaYeHHUN K03 uureHToB k u b.

Ctpouth rpaduKu JTUHEHHOW QYHKIUH, QYHKIMH Y = |X|.

Vcrnonb30Bath HUQPOBBIE pecypehl Ui NOCTPOSHUS IpauKOB QYHKIUHN U
M3y4eHUs UX cBOMCTB. [IpUBOANTE MpUMEpHI TMHEHHBIX 3aBUCUMOCTEH B peallbHBIX
nporeccax U sIBIEHUSIX

[loBTOpEHME U
000011eHe (6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOOB Kypca 7 Kiacca, 00001IeHne
3HAHUI

Br101paTh, NIpUMEHATH OLIEHUBATh CIOCOOBI CPABHEHUS YUCEl, BHIYNCIIEHU,
MpeoOpa30BaHN BBIpAKEHUH, pEIICHNs YPaBHEHUH.

OCyIIECTBIATh CAMOKOHTPOJIb BBITIOJIHSAEMBIX IEUCTBUN U CAMOIIPOBEPKY
[pe3ysbTaTa BEIYMCIECHUN, TpeoOpa3oBaHuM, IOCTPOCHUH.

Pemrate 3a1a4n U3 peaabHOM )KU3HU, IPUMEHATh MaTEMAaTUYECKHUE 3HAHUSA JUIS
[peleHus 3a1a4 U3 IpYrux NpeaIMeTOB.

Perrate TEKCTOBBIE 33/1a4H, CPABHUBATH, BEIOUPATH CIIOCOOBI PEIICHNUS 331a4H

Mooyne «Bepoamnocmo u cmamucmuka

[IpencraBienue
maHHbIX (7 1)

[IpencraBieHue JaHHBIX B TaOIMIIAX.
[IpakTHueckre BHIYMCIEHUS 0 TAOIUYHBIM
NaHHBIM. [13BII€4eHNE U MHTEPIPETALINS
TaOiUyHbIX JaHHbIX. [IpakTHueckas pabota

OcBauBaTh CIOCOOBI MPEJCTABIEHUS CTATUCTUYE- CKUX JAHHBIX U YHCIIOBBIX
MacCHBOB C IIOMOIIBIO TAOJIUI U IUarpaMM C MCIOIb30BaHUEM aKTyallb- HBIX U
BaYKHBIX JIaHHBIX (1eMorpadudecKkue 1aH- Hble, IPOU3BOICTBO MPOMBIIUIEHHOHN U
CEJIbCKOXO- 39l CTBEHHOI MPOyKIIUH, OOIIECTBEHHBIE U TIPU- POJHBIC SIBJICHMUS).




«Ta0umsy.

['padmyeckoe mpencTaBiIeHUE JaHHBIX B
BU/JIE KPYTOBBIX, CTOJIOMKOBBIX
(cTronbuareix) quarpamm. Urenue u
rmocTpoeHue auarpamm. [Ipumepst
neMorpaUUeCKux JTUarpaMm.
[TpakTuueckas padota «/luarpaMmmbDy

M3y4daTh METOJIbI pabOTHI ¢ TAOIUYHBIMH U Tpadi- YECKUMHU IPEACTABICHUIMU
TTAHHBIX C MOMOIIBIO HU(PPOBBIX PECYPCOB B XOJI€ MPAKTHUECKUX paboT

OrnucarenbHas Uwucnossie Habopbl. CpenHee OcBauBaTh NOHATHUS: YUCIOBOU HaOOp, Mepa LIEHTPAJTIbHON TEHIAEHIIUHU (Mepa
CTaTHCTUKA apu(MeTHIECKOE. [IEHTpa), B TOM YHUCIIE CpeIHee apuPMETHIECKOe, MEAHaHa.
(8 1) MenuaHa 4iCcIOBOTO HaboOpa. OnuceIBaTh CTATUCTHYECKUE TAHHBIE C TOMOIIBIO CPEAHET0 apu(METHIECKOTO U
Y CTOMYUBOCTh MEIHAHBI. MenuaHbl. Pemate 3agaun.
[IpakTuueckas pabota «CpemgHue M3y4ath CBOMCTBA CpPEHUX, B TOM YHCIIE C IIOMOIIBIO IIU(PPOBBIX PECypcoB, B X011
BHAYCHUS. MPaKTUIECKUX PadoT.
Hau6ombIiee u HaMeHbllIee 3HAYCHUS OcBauBaTh NOHATHA: HaUOOJIbIIIEEC U HAMMEHbIIIEE 3HAYCHUS YUCIIOBOTO MAaCCHBA,
qrcioBoro Habopa. Pazmax [pazMax.
Pemats 3a1auu Ha BBIOOp crioco0a onucaHus JaHHBIX B COOTBETCTBUU C TPUPOION
NaHHBIX U LEJsI- MU UCCIIEJOBAHUS
Crnyuaiinas CnyuaiiHasi ”3MEHYMBOCTH (TIPUMEPBHI). OcBauBaTh MOHATHUS: YACTOTA 3HAYCHHUI B MAaCCUBE JAHHBIX, TPYIIUPOBKA JAHHBIX,
M3MEHYUBOCTD YacroTa 3HauUE€HUI B MacCHBE JIaHHBIX. rucTorpaMmma.
(6 1) ['pynmnupoBka. ['uctorpammesi. CTpoUTh U aHATM3UPOBATHh TUCTOTPAMMBI, TOAOUPATH MOAXOASAIIUH 11ar

IIpakTuyeckas padora «CiyuaiiHas
M3MEHYMBOCTHY

IpYNIHAPOBKH.
OcBauBath rpaguuecKue npeicTaBIeHUs pa3HbIX BUJOB CIIy4aifHOW H3MEHUYNBOCTH,
B TOM YHCJIE C TOMOIIbIO IU(POBBIX PECYPCOB, B X0J1€ MPAKTHUECKOH paboThI

Bgenenue B Teoputo

rpados
(4 9)

['pad, BepuuHa, pedpo. [Ipencrasnenue
3ajlauM ¢ moMmolibio rpada. CteneHb

(BaJIeHTHOCTD) BeplInHbI. Yucio pédep u
CyMMapHasi CTereHb BepuH. Llens u nuk.

[Tyte B rpade. [IpeacraBienue o

cBsi3HOCTH Trpada. O0xox rpada (sinepos

OcBauBaTh NoHATUS: Tpad, BepirHa rpada, pedpo rpada, creneHb (BaJIeHTHOCTb
BEPIIHHBI), HENb U IUKIL.

OcBauBaTh NOHATHUS: ITyTh B rpade, 3iliepoB MyTh, 00x01 rpada, OpueHTUPOBAHHBIN
rpad.

Perrate 3a1a4K Ha TIOMCK CyMMBI CTETIEHEH BepIiuH rpada, Ha mouck odxoza rpada,

Ha IMTOUCK nyTeﬁ B OPUCHTUPOBAHHBIX rpa(bax.




nyTh). [IpencraBnenue 00
OpPUEHTUPOBAHHBIX Ipadax

OcBanBath CIOCOOBI PECTABICHUS 3a/a4d U3 Kypca ainredpbl, TeOMETPUHN, TEOPUHU
BEPOSTHOCTEH, APYTUX MPEAMETOB € TIOMOIIBIO TpadoB (KapThl,
CXEMBI, JICKTPUYECKHE 1IeTH, (YHKIMOHATIbHBIE COOTBETCTBHUS) Ha IpUMEpax

BeposTHOCTh 1
YacToTa CIy4yaiHOro
COOBITHS

(4 1)

Ciryq4aifHBINA ONBIT U CIIy4ailHOE COOBITHE.

BeposiTHOCTB 1 yacToTa coObITHS. Poib
MaJIOBEPOSITHBIX M ITPAKTUYECKH
NTOCTOBEPHBIX COOBITHI B IPUPOJE U B
obmecTBe. MoHeTa 1 UrpajbHasi KOCTh B
TEOPUH BEPOATHOCTEH.

[IpakTuueckas pabora «Hacrora
BBIITAICHUS OPJIa»

OcBauBaTh NOHATHUS: CIYyYalHBIN ONBIT U ClTyyailHOE cOObITHE, MAJIOBEPOSATHOE U
[IPAKTUYECKH JOCTOBEPHOE COOBITHE.

3y4aTh 3HAUUMOCTh MAJIOBEPOSATHBIX COOBITUI B IPUPOJIE U OOLIECTBE HA BaXKHbBIX
pUMepax (aBapuu, HECYACTHBIE CIIy4yaH, 3alluTa epCcOHAIIbHOM nHpOopMaLuy,
repeaayda JaHHBIX).

N3yuaTh poJib KJIIACCUUECKUX BEPOSTHOCTHBIX MOJeNiel (MOHETa, UTpaJibHAsi KOCTh) B
TEOPUH BEPOATHOCTEN.

Habmronate ¥ M3y4arh 4acTOTy COOBITHH B MMPOCTHIX SKCIIEPUMEHTAX, B TOM YHCIIE C
MOMOILBIO HU(PPOBBIX PECYPCOB, B XO/1€ MPAKTUYECKON pabOTHI

O06o001eHrne, KOHTPOJIb

(5 4)

[Ipencrasnenue nanHpIx. OnucaTenbHas
cTaTucTHKa. BeposTHOCTH Cily4aliHOTO
COOBITHSA

[1oBTOPSITH U3YyYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUM.

Periate 3a1aun Ha IPEACTABICHUE U ONMCAHNE JAHHBIX C TOMOILBIO U3YYEHHBIX
xapakTepucTuK. OOCyXIaTh MPUMEPHI CIIyYalHBIX COOBITHIA, Ma0- BEPOSTHBIX U
[PaKTUYECKH JOCTOBEPHBIX CIyUYallHBIX COOBITUH, UX POJIM B IPUPOAE U KUIHU

JCIOBCKa

8 knacc (He menee 102 u)

HazBanue pa3aena
(TemMbl), YMCJIO YACOB

OcHoBHOE conep:kanne

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4YAKIIHNXCS

(15 9)

Uucna ¥ BLIYHUCIIEHUS.
KBaapaTHbIE KOPHU

KBaJpaTHBI KOPEHb.
YpaBuenue Buaa x2 = a. CBoicTBa

KBanpathslii KopeHb u3 yncia. [lonstue o6
MpPPALMOHAIBHOM 4HCIie. JlecaTuuHbIe
MPUOIHKEHNS HPPALMOHATIBHBIX YHCET.
JlelicTBuTenpHble yncia. CpaBHEHHE

DopMyIUpOBaTh ONpeAEIeHIE KBaAPAaTHOTO KOPHS U3 YKcia, apupMETHIECKOTrO
KBaJpaTHOI'O KOPHS.

HCO6XOZ[I/IMOCTI/I KaJIbKYJIATOP.

IeICTBUTEIIBHBIX YHCE]L. ApI/I(i)MGTI/I‘-ICCKI/Iﬁ OI_[CHI/IBaTL KBaAPATHBIC KOPHHU LEJIBIMU YUCIaMU U ICCATHUYHBIMU )Ip06SIMI/I.

CpaBHI/IBaTL U yrnopsasaouuBaTh palilMOHAJIbHLIC U UPppALlMOHAJIBHBIC YU CJIA,
3AMMUCAHHBIC C TIOMOMIBIO KBAJIPATHBIX KOpHCfI.

[ IpuMeHATH Onepanuio U3BJICUYECHHS KBAIPATHOTO KOPHS U3 YKCIIA, UCIIONb3YS IIPU




apu(METHYECKIX KBAJPATHBIX KOPHEH.
[TpeoOpa3oBaHKEe YHCIOBBIX BBIPAKCHU,
CO- JIeprKallluX KBapaTHbIC KOPHU

MccrenoBath ypaBHEHHE X2 = a, HAXOAUTh TOUHbIE U IPUOTIKEHHBIE KOPHH TIPH 2 >
0.
MccnenoBarh CBOMCTBA KBaJAPATHBIX KOPHEH, IIPOBO/IS YUCIIOBBIE DKCIIEPUMEHTHI C
MCII0JIb30BAaHUEM KAJIbKYJIATOpA (KOMIIBIOTEPA).

Jloka3bIBaTh CBOICTBA apu()METHUECKUX KBAPATHBIX KOPHEH; IPUMEHSATD UX IS
peoOpa3oBaHuUs BRIPAKEHHIA.

BEIONMHATE TIpe0oOpa3oBaHusl BRIPAKCHUHN, COICPKAIINX KBAIPATHBIC KOPHHU.
BbIpakaTh IEpEMEHHBIC U3 TEOMETPHUYECKUX U PU3HUECKUX (HOPMYII.

Brrancisats 3HaueHus Bpra)KeHHfI, COACPpIKAIINX KBAAPATHLIC KOPHU, UCIIOJIb3YA
MPU HEOOXOIMMOCTH KAITbKYJISTOP.

Vcrionib30BaTh B XOJI€ PEIICHUS 3a/1a4 dJICMCHTAPHBIC MTPEICTABICHIS, CBSI3aHHBIC C
HpI/I6JII/I)KéHHI)IMI/I 3HAYCHUSAMU BCIINYUH.

3HAKOMUTBCS C UCTOPHEH Pa3BUTHSI MAaTEMAaTUKHU

Uuciia ¥ BEIYKCIIEHNUS.
CreneHb

C LIEJIBIM ITOKa3aTeIeEM
(7 9)

CTelneHsb ¢ HeabIM ITOKa3aTeIeM.
CranmapTHas 3aluch YHCIIA.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPa
(OT 2JIeMEHTapHBIX YaCTHULL 10
KOCMHYECKHX 0OBEKTOB), IITUTEITHHOCTD
MPOIIECCOB B OKPYXKAIOIIEM MHUPE.
CBOMCTBA CTEIIEHU C IICILIM ITOKA3aTelIeM

DOopMyIUPOBATH ONPEAEIECHUE CTEIIEHU C LIEJIbIM [T0KA3aTEIIEM.

[TpencraBiasaTh 3anuchk OOJNBIIMX M MAJIbIX YHCEJ B CTaHJapTHOM Bujae. CpaBHUBATh
4KCJIa U BEIMYMHBI, 3aIIMCaHHBIE C UCIIOJIb30BaHUEM cTeneHu 10.

Vcrionb30BaTh 3aMCh YKMCEI B CTAHAAPTHOM BHJIE JUISl BBIPAKEHHUSI pa3MEPOB
00BEKTOB, IJTUTEILHOCTH MIPOLIECCOB B OKPYIKAIOLIEM MUPE.

DopMyIUpOBaTh, 3aIIUCHIBATH B CUMBOJINYECKON (hopMe U MILTIOCTPUPOBAThH
[IpUMEpPaMH CBOMCTBA CTENEHU C LENIBIM [TOKA3aTEIEM.

[TprMeHSTH CBOMCTBA CTENEHH [T TPeoOPa30BaHUs BBIPAKEHUH, COAEPIKALIIX
CTEIIEHU C LeJIbIM [T0Ka3aTeIeM. BBINOIHATE JEHCTBUS C YUCIaMU, 3alIUCAaHHBIMU B
CTaHJapTHOM BHUj€ (YMHOXEHHUE, JIeIeHNe, BO3BEJICHUE B CTEIICHb)

Anrebpanyeckue
BBIPAKECHUS.
KBaznpaTHbIN TpEXUIEH
(5 4)

KBanpatuslil TpéxuneH. Pasnoxenue
KBaJpaTHOrO TPEXUJICHA HA MHOKUTEIIU

Pacrio3naBath KBaI(paTHBIfI TpéX‘-I.HCH, YCTaHaBJIMBATb BO3MOKHOCTB €TI0
[Pa3JIOKCHUS HAa MHOXKUTCIINU.
PacknanpiBaTh Ha MHOXKUTEIIH KBa,[[paTHBIfI TpéX‘-IJ'ICH C HCOTPpULIATCIIbHBIM

AUCKPUMHUHAHTOM




Anrebpanueckue
BBIPAYKCHUSI.
Anrebpanueckas
npoOb

(15 )

\Anrebpanueckas 1poob. Jlomyctumsie
3HAYCHUS TICPEMEHHBIX, BXOISIIUX B
anreOpanveckue BeipakeHus. OCHOBHOE
CBOMCTBO aJireOpanveckoii qpoou.
Cokpaienue apooei.

CrnosxeHue, BBIYUTaHUE, YMHOKEHUE U
NeICHUE alreOpandecKux JIpoOeH.
[IpeoOpazoBaHKe BBIpAKEHUH,

CoZep KalINX anredpandeckue Apoou

3anuceiBaTh anredpandeckue BeipakeHus. Haxonuts

007aCcTh ONIPEICIICHUS PAIIIOHATBHOTO BBIPaXCHsI. BBITTOIHATE YHCIIOBBIC
MOACTAaHOBKHU W BBIYUCIIATH 3HAUYCHHUC I[pO6I/I, B TOM 4YHCJIC C IIOMOIIBIO
KaJIbKyJIsiTopa. @OpMyIMpoBaTh OCHOBHOE CBOWCTBO anreOpanyeckoi Apoou u
[PUMEHSATH €ro AJs peodpazoBaHus JpoOei. BeINOIHATE AelcTBUS C
anredpanyeckuMu Apoosmu. [IpuMensaTs npeodpa3zoBaHus BbIpaKEHUH [U1s
peleHus 3a1a4d. BelpakaTh nepeMenHsie u3 Gopmy (GU3NYECKUX,
reOMETPUUECKUX, OMUCHIBAIOLINX ObITOBBIE CUTYalIUH)

'YpaBHEHUS U
HEpaBEHCTBA.
KBanpaTHbie
ypaBHeHus (15 u)

KBangpatHoe ypaBHeHue. HenonHoe
KBaJpaTHOoe ypaBHeHUE. Dopmyiia KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera.
Perienue ypaBHeHUH, CBOAALIMXCS K
KBapaTHbIM. [IpocTeiimue npodHo-
pallMOHaJIbHbIE YPABHEHUS.

Perienne TEKCTOBBIX 33/Ja4 C TOMOUIbIO
KBaJPAaTHBIX YPAaBHCHU

Pacnio3HaBaTh KBaJipaTHbIC YPAaBHECHMUS.

3anuceBaTh GOPMYITy KOPHEH KBaIpPaTHOTO YPaBHEHHUS; peliaTh KBaAPaTHBIC
YPaBHEHUS — TIOJIHBIE U HETIOJIHBIE.

[IpoBOUTH MpPOCTEMIINE UCCAEAOBAHUS KBAAPATHBIX YPAaBHEHUM.

Permath ypaBHEHHsI, CBOSIIMECS K KBaIPATHBIM, C TIOMOIIBIO TPe0Opa3oBaHul U
3aMEHOM MEPEMEHHOM.

Habmo1aTe 1 aHaTU3UPOBATH CBA3h MEXKIY KOPHAMH U KO3 dUlineHTaMmu
KBaJpaTHOI'O YPAaBHECHUS.

dopmynupoBath Teopemy Bueta, a Takke 00paTHyIO T€OpEMY, IPUMEHSTh 3TU
TEOPEMBI ISl PEIIEHU 3a1a4

Pemmath TEKCTOBBIE 3a/1a4M aNreOpanyecKuM CIIocoOOM: MEPEXOUTh OT CIOBECHOM
(hOpMyIIMPOBKH YCIOBHS 33/1a4M K alreOpandeckoi MOJIEH MyTEM COCTaBICHUS
YPAaBHEHUSI;, peLlIaTh COCTABJIEHHOE YPaBHEHUE; NHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMUTBHCS C UCTOPHEH Pa3BUTHUS ANreOphI




'YpaBHEHUS
U HEPABEHCTBA.
CucreMbl ypaBHEHUI

(13 u)

JInHelHOe ypaBHEHUE C IBYMs
MEepEMEHHBIMH, €0 rpaduK, MpUMepbl
[pELIEHNs YPaBHEHUH B LIEJIBIX YUCIIAX.
Pemenue cucteM JIByX JIMHEHHBIX
YpPaBHEHUH € ABYyMS IEPEMEHHBIMHU.
[Ipumepbl penieHrst CUCTEM HEJTMHEHHBIX
YPaBHEHUH € JBYMSI IEPEMEHHBIMM.
['padrueckas MHTEpIpeTaLlUs ypaBHEHUS C
NBYMsI IEPEMEHHBIMU U CUCTEM YpaBHEHUI
C IByMsl IEPEMEHHBIMH.

PemieHne TEKCTOBBIX 3a/1a4 € TI0- MOIIBIO
CUCTEM ypaBHEHUI

Pacrio3HaBaTh JIMHENHbIE YPaBHEHHUS C IBYMs [IEPEMEHHBIMHU.

CTtpoutb rpaduKyu JIMHEHHBIX YPAaBHEHUH, B TOM YHCIIE

MCTIONB3Ys U(PPOBBIE PECYPCHI.

Pa3nnyarh napajiesbHbIE U IEPECEKAIOIINECS IPSIMBIE TI0 UX YPABHEHUSIM.
Periate cucTeMbl IByX JTMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU
MIOJICTAHOBKOM U CIIOKEHHUEM.

Periate npocreiiime CUCTEMbI, B KOTOPBIX OJTHO U3 YpaBHEHUH HE sBISETCA
ITUHEHUHBIM.

[TpuBOIUTE TpadUUECKYI0 HHTEPIPETALINIO PELICHHS YPABHEHUS C ABYMSI
MEPEMEHHBIMHU U CUCTEM YPaBHEHUH C JBYMsI IEPEMEHHBIMU.

PeraTe TEKCTOBBIC 33/1a4U AITreOpaniyecKuM CriocoOoM

YpaBHEHUA
Y HEpaBEHCTBA.
Hepasencta (12 4)

UucioBble HEPaBEHCTBA U UX CBOMCTBA.
HepaBeHCTBO ¢ OHOM IEPEMEHHOM.
JInHeitHbIe HepaBeHCTBA C OJTHOM
repeMeHHOM U ux peuieHue. CucTeMbl
IMTMHENHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOMN U UX pELICHUE.
N3o0paxkeHue peneHus JTuHen- HOTO
HEpPAaBEHCTBA U UX CUCTEM Ha YHCIIOBOU
psAMOI

DopMyIMpOBaTh CBOMCTBA YUCIIOBBIX HEPABEHCTB, MILIIOCTPUPOBATh UX Ha
KOOPAMHATHOM MPsIMOH, JOKa3bIBaTh aJIre0pandecku.

[ IpyMeHATH CBOMCTBA HEPABEHCTB B XOJE PEIICHUA 3a/1a4.

Periath JIMHEHbIE HEPABEHCTBA C OJJHON IIEPEMEHHOM, H300paXkaTh peleHue
HEPaBEHCTBA HA YUCIIOBOW MPSMOM.

Pemarh cucTeMbl TMHEHHBIX HEPABEHCTB, N300paXkaTh PEIIEHUE CUCTEMBI
HEPaBEHCTB HA YUCIIOBOU MPSAMON




@yHkyu. OCHOBHBIE

[Tonarue Gpynkuuu. O6nacTb

Vcrionb30BaTh GYHKIMOHATBHYIO TEPMHHOJIOTHUIO U CHMBOJIUKY .

MOHSATHS OTIpeIeIEHUs] © MHOYKECTBO 3HAUCHHH Bbrauciate 3HaueHus PyHKIUH, 3aJaHHbIX (opMyIaMu (TIPH HEOOXOIMMOCTH
(54) ¢bynkuun. CriocoOsl 3ajaHus QyHKIUHA. MCTIOJIb30BATh KAIBKYJIATOP); COCTABIATH TAOIUIIBI 3HAUCHUH (DYHKITHH.
['padpux ¢pynkuuu. CBoiicTBa pyHKIUH, X [CTPOUTH MO TOUKaM IpaduKu GYHKIUH.
oToOpakeHue Ha rpaduke OnuceIBaTh CBOWCTBA (PYHKLIMU HAa OCHOBE €€ rpayuuecKkoro npeacTaBiIeHus.
lcrnonb30BaTh (GYHKINOHAIBHYIO TEPMUHOJIOTUIO U CUMBOJIUKY.
VccnenoBaTh NpUMEpPHI TPaQUKOB, OTPAXKAIOIINX PEATILHBIE POLIECCHI U SBICHHUS.
[TprBOANTE MPUMEPHI IPOLIECCOB U SBJICHUH C 3aJaHHBIMHU CBOMCTBAMH.
Vcrio1p30BaTh KOMITBIOTEPHBIE IPOTPAMMBI IS TOCTPOSHUS rpaduKOB GYHKINH 1
M3y4YECHUS UX CBOWCTB
DyHKINH. Urenue u mocTpoeHne rpa@uKoB HaxonuTh ¢ moMoIbto rpaduka GyHKINN 3HAUYCHUE O/1-

Yucnosbie GyHKIIUU
(9 )

¢dbynkuuit. [Ipumeps! rpadukos

(byHKIUH, OTpaXKAIOUIUX peabHbIe
[IPOLIECCHI.

DYHKIMH, OMICHIBAIOIIUE MPAMYIO U
00paTHyIO MPOIMOPLHUOHATIEHEIE
3aBUCUMOCTH, X rpaduku. ['unepOona.
Ipaduk dpynximy y = x2. dyHkmug y = X2,
y =x3y = VX, ¥ = |x|; rpadmaeckoe
[pEIIEHHE YPaBHEHUI U CUCTEM YPaBHEHU U

HOM U3 pacCMaTpUBaEMbIX BEJIMUYUH 110 3HAYEHUIO APYTOi.

B HecnoKHBIX ciydasx BeIpakaTb (YOPMYJIONH 3aBUCUMOCTh MEX/1y BETMUMHAMM.
OnuceiBaTh XapakTep U3MEHEHMSI OJHON BEJIMYUHBI B

3aBHCHUMOCTH OT U3MEHEHUS IPYTOMU.

Pacrio3HaBaTh BU/bI H3ydaeMblX QyHKIMHA. [loka3bpIBaTh cXeMaTH4YeCKU MOJI0XKEHHE
Ha KOOPAMHATHOM IIOCKOCTH rpadukoB GyHKImi Braa: y =x2 Y = X5,y =X,y =
IX|.

Vcnonb30Bath (hyHKIMOHATBHO-TpapUuecKre NpeaCTaBICHUs Ui PeIeHUs U
VICCIIEI0BAHNS YPABHEHHUM U CHCTEM YPaBHEHHUM.

[TpuMeHATH LM(POBBIE PECYpPChI AJIs TOCTPOCHUS TpaPUKOB (PyHKIIHIA

[loBTOpEHME U
000061eHue (6 1)

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB KypCOB 7 U 8 KIJIacCoB,
00001IIeHNE 3HAHUN

Br10npath, NPUMEHATh, OLIEHUBATH CIIOCOOBI CPABHEHMSI YUCE, BHIUMCIICHUH,
npeoOpa3oBaHUi BEIPAKEHUH, pEIIeHUs] YPaBHEHUH.

OcCy1ecTBIAT CAMOKOHTPOJIb BBINOJIHSAEMBIX IEUCTBUI U CAMOIIPOBEPKY
pe3yJsibTaTa BRIYUCIEHUHN, TpeoOpa3oBaHU, TOCTPOCHUH.

Permate 3a1aun U3 peanbHON )KU3HU, IPUMEHITh MAaTEMAaTUIECKAE 3HAHUS IS
[peleHus 3a/1a4d U3 Jpyrux MpeaMeToB.

Perate TEKCTOBBIE 33/1a4H, CPABHUBATH, BEIOMPATH CIIOCOOBI PEIICHUS 33/1a4H

Mooynb «Beposamnocme u cmamucmuxka)




[ToBTOpeHue Kypca 7

HpeZ[CTaBJIeHI/IC JaHHBIX. OnucarensHas

[10BTOPSATH U3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Kiacc (4 1) craructuka. CirydaiiHas I3MEHYMBOCTh.  [Pemiarh 3a/1auy Ha IPEICTaBICHUE U ONMCAHUE TaHHBIX C IIOMOIIBIO U3YyUYEHHBIX
Cpennue yicIoBoro Habopa. XapaKTepUCTUK. Periare 3a1a4n Ha MpeICTaBIEHUE TPYIIIMPOBAHHBIX TAHHBIX U
Crnyuaiiabie coObiTHsI. BeposiTHOCTH 1 OINMCAHUE CIYYaHON U3MEHYMBOCTH.
yacToThl. Knaccuueckue monenu teopun  [Pemars 3ajjauu Ha onpeielIeHue YacTOThI CIIy4alHbIX COOBITHM, 00CyX1eHue
BEPOSTHOCTEN: MOHETA U UTPaJIbHAsSI KOCTh [IPUMEPOB CIIyYalHbIX COOBITUM, MaJTOBEPOSTHBIX U MPAKTHUECKHU JIOCTOBEPHBIX

CilydaliHbIX COOBITUH, UX POJIM B IPUPOJIE U KU3HU YEJIOBEKA
OnucaresbHas OtxkioHeHus. Jucnepcus 4MciaoBoro OcBauBaTh MOHATH: TUCIIEPCHUS U CTaHAAPTHOE OTKIOHEHHE, HCII0JIb30BaTh ITH
CTATUCTHKA. Habopa. CTaHJapTHOE OTKIOHEHHE XaPaKTEPUCTUKH JUIsl ONTMCAHUS PACCEMBAHUS JaHHBIX.

PaccenBaHue NaHHBIX
(4 1)

4KCIOBOro Habopa. J{uarpaMmel
[paccerBaHUs

BLII[BI/IFaTL THUIIOTE3BI 00 OTCYTCTBUU WJIM HAJINYHU CBA3U 110 AUA'PaMMaM
[paCcCCUBaHUA.

CTpOI/ITI) AuarpaMmbl paCCCBAHUA IO UMCIOIIUMCA JaHHBIM, B TOM YUCJIC C
MOMOIIBIO KOMITBIOTCPA

MHuoxecTBa (4 9)

MHOKeCcTBO, MOAMHOkecTBO. Onepanuu
Ha/I MHOXXECTBaMU: O0bEMHCHUE,
repeceueHue, J0MOJTHEHHE.

CBoiicTBa orneparuii HaJy MHOKECTBAMH:
MEPEMECTUTENBHOE, COYETATEIEHOE,
pacrpeienTeIbHOE, BKIFOUCHUSI.
['paduueckoe nmpeacTaBIeHNE MHOKECTB

OcBauBaTh MOHATHSA: MHOYKECTBO, 3JIEMEHT MHO>KECTBA, TIOJMHOKECTBO.
BBINONHATE ONepaluy HajJl MHOKECTBAMU: 00bEIMHEHHE, IEPECEUECHHE,
ITOTIOJIHEHHUE.

Vcrionbp30BaTh CBOMCTBA: IIEPEMECTUTEIIBHOE, COUETATEIbHOE, PACIIPEACIIUTEIBHOE,
BKJItOUeHUs. Vcnonp3oBaTh rpaguueckoe NpecTaBIeHHe MHOKECTB IIPU OIUCAHUH
[peaJIbHBIX MTPOLIECCOB U SBJICHUH, PU PELICHUU 3a]1a4 U3 IPYTUX y4eOHBIX
[IPEAMETOB U KypCOB

BeposTtHOCTB
CITy4alfHOTO COOBITHS
(6 1)

JnemeHTapHble coObITHs. CitydaliHble
coObITHs. braronpusitcTByromnme
pIIeMEHTapHble cOObITUS. BeposTHocTH
cOOBITUNA. ONBITHI C PABHOBO3MOXHBIMU
HIIEMEHTApHBIMU COOBITUAMU. CirydaitHbIN
BEIOOD.

[TpakTruyeckas pabora « ONBITHI C
[PaBHOBO3MOKHBIMH 2JIEMEHTAPHBI- MU

COOBITUSIMUY

OcBauBaTh MOHATHSA: AIEMEHTAPHOE COOBITHE, CTy4YallHOE COOBITHE KaK
COBOKYITHOCTb OJIaronpusATCTBYIOIIUX 3JIEMEHTAPHBIX COOBITUH, PABHOBO3MOKHbIE
hIIeMEHTapHbBIE COOBITHSI.

Pemmarh 3a1a4i Ha BHIYMCIIEHUE BEPOSITHOCTEN COOBITUI IO BEPOSTHOCTSIM
HIIEMEHTAPHBIX COOBITHH CITy4aifHOTO OTIBITA.

Periath 331241 Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITHI B ONBITAX C
[PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B TOM YHUCIIE C TOMOILBIO
KOMIIbIOTEPA.

HpOBO)II/ITB " U3y4aThb OIBITHI C pABHOBO3MOXKHBIMHA 3JICMCHTAPHBIMU COOBITHSIMH (C




MCTIOJIb30BAHUEM MOHET, HTPAJIBHBIX KOCTEH, IPYTHX MOJETIC) B X0/1e
MPaKTUYECKON pabOThI

Bgenenue B TeOpuo

rpacdos
(4 1)

JlepeBo. CBoiicTBa aepeBa:
CAMHCTBCHHOCTD IIYTHU, CYILIECCTBOBAHNC
BUCSTYCH BEPUIMHBI, CBS3b MEXKIY YHCIIOM
BepiuH 1 yuciom péodep. [IpaBuio
YMHOXKEHUS

OcBauBaTh MOHATHS: JIEpPeBO Kak rpad O6e3 nukia, BUcs4as BepIInHa (JINCT), BETBb
nepesa, IyTh B JIEPEBE, JUAMETP ACpeBa.

l3yuaTh CBOICTBA JiepeBa: CyIIECTBOBAHUE BUCAYEH BEPILIUHBI, €TUHCTBEHHOCTh
yTH MEKIY JABYMs BEpIIMHAMHU, CBSA3b MEX/y YMCIOM BEPUIMH U YUCIOM pEDep.
Periath 331241 Ha MOUCK U NIepeUYMCICHUE IyTeH B JiepeBe, ONpeeeHne Ynucia
BepLIMH WK pédep B Aepese, 00X01 OMHAPHOTO I€pPEBa, B TOM UHUCIIE C
[IPUMEHEHUEM IIPABHJIa YMHOKEHUS

Cryvaiinble COOBITHS

(8 1)

[IpotuBomnonoxxHoe coobiTHe. [Jnarpamma
Diinepa. OObeAMHEHNE U TIepeceUYeHre
coObITHii. HecoBMeCTHBIE COOBITHSI.
DopmyJia CIIOKEHUS BEPOSITHOCTEM.
[IpaBHUI0O YMHOXEHUS BEPOSTHOCTEM.
YcnoBHas BeposTHOCTh. HezaBucumblie
coOwiTus. [IpencraBienue ciayyaitHoro
SKCIEpPUMEHTA B BUJE JIepeBa

OcBauBaTh MOHATHA: B3aUMHO TPOTUBOMOJIOKHBIE COOBITHSI, OTIEpAllUU HAJl
coObITUSIMH, 00BEMHEHNE U TIepeceueHre COOBITHIA, AuarpamMma Diinepa (Dinepa—
Benna), CoBMeCTHbBIE 1 HECOBMECTHBIE COOBITHUS.

M3y4ath TEOpEMBbI O BEPOSTHOCTH OOBEMHEHUS ABYX COOBITUI ((POPMYJIBI
CII0KEHMSI BEPOSITHOCTEN ).

Pemath 3a1auy, B TOM UKCJI€ TEKCTOBBIE 3a/1a4K HA ONPE/IEIIEHNE BEPOSATHOCTEN
00BEAMHEHUS U TIEPECEUCHHS COOBITUI C MOMOIIBIO YHCIOBOW MPSIMOM, AUAarpaMM
Diinepa, GopMyIIbl CI0KEHUS BEPOSATHOCTEH.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHUSI BEPOSITHOCTEN, YCIIOBHAS BEPOSITHOCTD,
HEe3aBHCHUMBIE COOBITHS IEPEBO CIYUYaifHOTO OTBITA.

M3y4ath cBOMCTBA (OIpEIETeHNsT) HE3aBUCUMBIX COOBITHM.

Pemate 3a1aun Ha ONMpe/IEICHUE W UCTIOIB30BaHIE HE3aBUCUMBIX COOBITHH.

Pemarhb 3a1a4i Ha MOMCK BEPOSTHOCTEN, B TOM YHCJIE YCIOBHBIX, C HCIIOIb30BaHUEM
TepeBa CIIy4aiiHOTO OIbITa




0O060011eH1Ee, KOHTPOJIb
(4 1)

[pencraBnenue nanHbix. OnHcaTeIbHAS
cratuctuka. ['padsl. BepositHOCTh
CIIy9aifHOTO COOBITHS. DJICMECHTHI
KOMOWHATOPUKH

[10BTOPSTH U3yYEHHOE U BBICTPAUBATH CUCTEMY 3HAHMIA.

Perate 3a1a4u Ha IPEACTABICHUE U ONMCAHNUE JAHHBIX C ITOMOIIBIO U3YYCHHBIX
XapakTepuCTUK. Pemare 3a1a4n ¢ npuMeHeHneM rpados.

Periate 33124 Ha HAXOXIEHUE BEPOSATHOCTH CIyYaitHOTO COOBITHS IO
BEPOSITHOCTSIM JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITAX C
[PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Periate 331241 Ha HAXOXKAEHUE BEPOATHOCTEH 0ObEAMHEHUS U NTepeceUeHUs
COOBITHI, B TOM YHCJI€ HE3aBUCUMBIX, C UCIIOJIb30BaHUEM IpaUIeCKUX
[IPEICTaBICHUN U J€PEBA CIIy4alHOIO OIIBITA.

Pemarh 3a1auu Ha NepeynciIeHne KOMOMHALMHN (YKcia epecTaHoBOK, Yncia
coueTaHuil), Ha HaX0XKJICHHE BEPOSTHOCTEH COOBITHI C IPUMEHEHUEM

KOM6I/IHaTOpI/IKI/I, B TOM YHUCJIC C UCITIO0JIB30BAHUEM TPCYIrOJIbHUKA ITackans

9 kaacc (He menee 102 )

Ha3Banue pa3gena
(TeMbI), YU CJIO YACOB

OcHoBHOE€ CoI€piKaHue

OcHoBHbIE BUBI JIeSITEJIbHOCTH oﬁyqamnmxca

Uucna v BBIYMCICHUS.
JleiicTBUTENbHBIC
qrcina (9 1)

PanrioHaneHbIe YKcna, UppalloOHAIbHBIE
4Kclia, KOHEUYHbIE U OECKOHEUHbBIE
necsITUUHbIe IpoOu. MHOXKECTBO
NEWCTBUTEIbHBIX YUCEN; JEHCTBUTEIbHbBIC
YHUCiIa Kak 0ECKOHEYHBIE IeCATUYHBIE
npoOu. BzaumMHO 0THO3HAYHOE
COOTBETCTBUE MEKY MHOKECTBOM
NEHCTBUTEIIbHBIX YUCET U MHOXKECTBOM
TOYEK KOOPIAUHATHOMN IIPSIMOM.
CpaBHEHHE IEUCTBUTEIBHBIX YHCEII,
apudmeTnuecKkre AeUcTBUS C
NEWCTBUTEIbHBIMHU YHCIIAMH.

[TpuOamxEHHOE 3HAaUEHNE BETHUUNHBI,

Pa3BuBaTh MPEICTABICHUS O YACIAX: OT MHOXKECTBA HATYPAIIbHBIX YUCEN 10
MHOECTBA JCHCTBUTEIbHBIX YUCEL.

(O3HAaKOMUTBCS C BO3MOXKHOCTBIO IIPEACTABIEHUS IEHCTBUTEIBHOIO YU CIIA KaK
0ECKOHEUHOMU JAECSITUUHON IpOOH, TPUMEHSTH JECATUUHbIE PUOTNKECHUS
PAalMOHAIBHBIX U UPPALMOHAIBHBIX YHCEIL.

M300paxaTh 1eHCTBUTENIbHbIE YUCIIa TOUKAMUA KOOPJUHATHON IPSIMOH.
3anuchiBaTh, CPAaBHUBATH U YIIOPSAIOUMBAThH JEHCTBUTEIbHBIEC YHCIIA.

BEINONHATE, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(MeTHUECKue TeHCTBUS C
pallMOHAJILHBIMU YMCJIaMU; HAXOAUTh 3HAYECHUS CTEIICHEH C LIEJIBIMU IIOKA3aTeIsIMU
Y KOPHEH; BBIYKCIIATh 3HAYCHUS YMCIIOBBIX BBIPAXKCHUM.

[loyuuTh IIpeACTaBICEHUE O 3HAYUMOCTH JACUCTBUTEIBHBIX YUCEII B IPAKTUYECKOU
e TCIIBHOCTH YEJIOBEKA.

AHaJII/I3I/Ip0BaTI) U €JIaTh BBIBOJbBI O TOYHOCTHU HpI/I6J'II/I)KeHI/I$I )IeI\/'ICTBI/ITeJ'IBHOFO




TOYHOCTh MPUOIIMKEHHUSL.
Oxpyrnenue yncen. [Ipukuaka u oreHka
[pE3yJIbTATOB BHIYMCIICHU

YKCJIA [IPU PELLICHUH 3a1a4.
OKpYIJISITh JEHCTBUTENBHBIE YUCIIA, BBIOIHATD IPUKUKY PE3yJIbTaTa BEIUMCICHUH,
OLICHKY 3HAYEHUN YUCIIOBBIX BBIPAKEHUM.

3HAKOMUTBHCS C UCTOPUEN pa3BUTUSI MAaTEMATUKHU

YpaBHEHUA U
HEpaBEHCTBA.
YpaBHEHUS C OJTHOM
nepeMeHHoi (14 )

JIuneitHoe ypaBHeHue. Pemenue
YPABHEHU I, CBOJISIIIIUXCS K JIMHEHHBIM.
KBanpatHoe ypaBHeHue. Peenne
YPaBHEHU, CBOASIIMXCS K KBaJPATHBIM.
bukBaapaTHble ypaBHEHUS.

[IpuMepsl pelieHus ypaBHEHUN TPEThEeU U
YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha
MHOXHUTENH.

Pemennie 1poOHO-pallMOHAIBHBIX
YPaBHEHUH.

PelreHre TeKCTOBBIX 3a7a4
QIreOpandeckuM MEeToA0M

OcBauBaTh, 3alIOMUHATH ¥ IPUMEHSATH TpaduiuecKre METO bl PU PEUICHUH
YPaBHEHUI, HEPABEHCTB U UX CUCTEM.

Pacrio3naBaTh 11eJ1ble U JPOOHbBIE YpaBHEHHUSI.

Perate TMHENHBIE U KBaPATHBIC YPABHEHUS, YPABHEHU S, CBOJSIIHAECS K HUM,
MpocTele APoOHO-PAMOHATBHBIC YPaBHEHHUS.

[Tpemiarate BO3MOXKHBIE CITOCOOBI pEIICHHS TEKCTOBBIX 3371a4, 00CYXIaTh UX U
pelaTh TEKCTOBBIE 33J]a4l Pa3HbIMU CIIOCOOaMH.

3HAKOMUTBHCS C UCTOPUEN pa3BUTUS MAaTEMATUKHU

'YpaBHEHUS U
HEPaBEHCTBA.
CucreMbl ypaBHEHUH

(14 )

JInHEeTHOEe ypaBHEHHUE C IBYMS
NepeMeHHbIMH U ero rpaduk. Cucrema
NBYX JINHEWHBIX YPaBHEHUH C ABYyMS
IEPEMEHHBIMU U €€ pemenue. Pemenue
CHCTEM JIByX YPAaBHEHUH, OJHO U3 KOTOPBIX
IIMHEWHOE, a IPYyroe — BTOPOMU CTEIEHHU.
I'paduueckas HHTEpIpPETALUs CUCTEMBI
YpaBHEHUI C ABYMS IEPEMEHHBIMHU.
Pemrenne TeKCTOBBIX 337124
anredpandeckuM crnocoOom

OcBauBaTh ¥ IPUMEHATH NPUEMBI PEIICHUS CUCTEMBI ABYX JINHEHHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHHI, B KOTOPBIX OJIHO YPABHEHHUE

HE SIBJIICTCS JIMHEWHBIM.

Vcronb30BaTh PyHKIMOHAIBHO-TpaUYeCKUe IPEACTABICHUS IS pEIIeHUs U
MCCIIE0BAHNS YPABHEHUN U CUCTEM.

AHAJIN3UPOBAThH TEKCTHI 33J]ay, peliaTh UX aIredpandeckuM CocoOoM: MepexoanuTh
0T CJIOBECHOM (POPMYJIMPOBKH yCIOBHUS 3a7jaudl K ajaredpandeckoil MoJienu myTém
COCTaBJICHUS] CUCTEMBI YPAaBHEHHI; peIIaTh COCTAB JICHHYIO CUCTEMY YPaBHEHHU;
MHTEPIPETUPOBATH PE3YIIbTAT.

3HAKOMHUTBHCS C HICTOPUEN pa3BUTUS MATEMATHKHU

'YpaBHEHUS 1
HEPaBEHCTBA.
Hepasencrta (16 u)

UucioBble HEPAaBEHCTBA U UX CBOMCTBA.
JInHelHbIE HEPABEHCTBA C OTHOU

HepeMCHHOﬁ " UX pCUICHHC.

I‘II/IT'c’lTI), 3alUCbIBaTh, IOHUMAaTh, UHTCPIPETUPOBATE HCPABCHCTBA,; UCITIOJIB30BATH
CUMBOJIMKY U TCPMUHOJIOTHIO. BreimonaHsTh Hp606p3.30BaHI/I$I HCPABCHCTB,

MCIIOJB30BaTh AJIA HpeO6p2130BaHI/I$I CBOMCTBA YHCJIOBBIX HCPABCHCTB. Pacno3naBath




CrcreMbl TMHENHBIX HEPABEHCTB C OAHON
[IEPEMEHHOM U UX pELICHUE.

KBagpaTHble HEPAaBEHCTBA U UX PELLICHHUE.
['paduueckast HHTEPIIPETAIUS HEPABCHCTB
Y CUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU

NIMHEHHBIE U KBAIpaTHbIC HEPABEHCTBA. Pemars IMHEeHbIe HEPaBEHCTBA, CUCTEMBI
NIMHEHNHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINUX KBAJIPaTHOE
HEPAaBEHCTBO, U PELIATh UX; 00CYk/1aTh MIOJyYEHHbIE PEILICHUS.

300pakaTh perieHre HepaBeHCTBA U CHCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSIMOiA,
3aIACHIBATh PELICHUE C TIOMOIIBIO CHMBOJIOB.

PeriaTe KBajipaTHbIE HEPABEHCTBA, UCIONb3Ys I'paduuecKue NpeICTaBICHUs.
OcBauBaTh ¥ IPUMEHATh HEPABEHCTBA IIPU PELLIECHUU PA3JIMYHbIX 3a/1a4, B TOM YUCIIE
[TPAKTUKO-OPUEHTUPOBAHHBIX

Dyukuu (16 9) KBangpatuanast GpyHKuus, e€ rpaguk u PacriozHaBaTh BUbl U3y4aeMbIX (PYHKLUN; WILTIOCTPUPOBATH CXEMATHUECKH,
cBoiicTBa. [lapabomna, kKoopauHATHI 00BSACHATH PACIIOJIOKCHHUE HA KOOPAMHATHOM MJIOCKOCTH TpaduKoB (GYHKITUH BUIA:
BEPIIUHBI TapaboIIbl, 0Cb CAMMETPUHU y=kx,y =kx+b,y=kix,y=ax? y=ax’y =VX, y = |x| B 3aBucEMOCTH OT
napaboibl. CTeneHHble PyHKIUU ¢ 3HaYeHUI K03()PUIIMEHTOB; ONMHUCHIBATH UX CBOICTBA.
HaTypalbHBIMU TOKa3aTensaMu 2 u 3, ux  [Pacmo3HaBaTh KBagpatuyHyto GpyHKIUIO 1o ¢popmyne. [IpuBoauts npumepsl
rpaduKu 1 CBOMCTBA. KBaIpAaTHYHBIX 3aBUCUMOCTEH U3 peanbHOM KU3HH, (PU3UKHU, TEOMETPHH.
I'paduku dynkmumii: Y = KX, Y = KX + b, y =[BbIaBaaTh 1 060611aTh 0cO6eHHOCTH rpaduKa KBagpaTHIHOH QYHKIHHE y = ax> + bX
kix,y =ax?,y=ax®,y =\X, y = |X| +C.
CtpouTh 1 H300paXkaTh CXeMaTHYECKU TpauKu KBAAPATUUHBIX PYHKIIUH,
3a7aHHBIX (OPMyTaMH BUIA y = ax2, Y = ax? + , y = a(xX + p)?, y = ax? + bx + c.
AHAJTM3UPOBATH U IPUMEHSTH CBOMCTBA M3YUCHHBIX (DYHKIIHMIA JUTS UX MIOCTPOCHHUS, B
TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECYpPCOB
UucnoBsie [ToHsTHE YUCIOBOI MOCHe0BaTeNFHOCTU. (OCBAaUBATh U MPUMEHSTh UHACKCHBIE 0003HAUYEHUS, CTPOUTH PEUEBHIC
MOCJIEI0BATENIBHOCTH  [3aJJaHHE NOCIIEeI0BATEIbHOCTH BBICKA3bIBAHUS C MCIIOJIb30BAHUEM TEPMHUHOJIOTHH, CBA3aHHOW C TIOHATHEM
(154) PEKyppeHTHON Gopmynoii u popMyJol n- [MOCIIEA0BATENBHOCTH.

rO 4ICHA.

ApudmeTrueckas U reoMeTpuyecKas
rporpeccuu. @opMyIibl N-ro 4jaeHa
apu(pMeTHYecKoil 1 reOMeTpUUECKO
[IPOrpeCCUii, CYMMBI IIEPBBIX N YWICHOB.
M300paskeHue 4WieHOB apu(pMeTHIecKoi u

AHATM3UPOBATH (HOPMYITY N-TO WIEHA IMOCICIOBATSIILHOCTH WU PEKYPPEHTHYIO
q)OpMy.]'[y U BBIYUCJIATH YJICHBI HOCJ'IG)IOBaTeJ'II)HOCTeI\/’I, 3aIaHHBIX D TUMHN
dbopmynamu.

Y cTaHaBIMBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUH TTOCIIEA0BATEILHOCTH, €CITH
BBIMICAHBI TIEPBHIE HECKOIBKO €€ YICHOB.

Pacrio3naBaTh apu(pMETHYECKYIO U TEOMETPHUECKYIO IPOTPECCHUU TIPU Pa3HBIX




TEOMETPUYECKON ITPOrpeCCUil TOUKaMH Ha
KOOPAMHATHOM INIOCKOCTH.

JIMHENHBIN ¥ SKCIIOHEHIMAIIbHBIN POCT.
C1105KHBIE TPOLIEHTHI

crioco0ax 3a7jaHusl.

Perrate 331241 ¢ UCIIOJIB30BaHUEM (DOPMYJII N-TO WieHa apUPMETUIECKON U
rEOMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

300pakaTh YIEHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.
PaccMmaTpuBaTh IpUMEPHI IPOLIECCOB U ABJICHUN U3 pealbHOM KU3HH,
WLTIOCTPUPYIOIINE U3MEHEHUE B apu(PMETHUECKOI IPOrpeccuy, B FeOMETPUYECKOM
[porpeccuu; n300paxarb COOTBETCTBYIOIME 3aBUCUMOCTH I'papUueCcKu.

Periate 3a1a41, CBA3aHHBIE C YMCIOBBIMU [10CIIEI0BATEIBHOCTSIMU, B TOM UHUCIIE
3aJ1a4uM U3 peabHOM JKU3HM C UCIIOJIb30BaHUEM LIU(PPOBBIX TEXHOJIOTUN
(97IEKTPOHHBIX Ta0NHUI, TPahUIECKOTO KAIBKYJIATOpA H T.I1.).

Pemmarh 3a1auu Ha CI0XHBIE IPOLIEHTHI, B TOM YHCJIE 33a4U U3 PEAJIbHOU TPAKTUKU
(C UCTIONBL30BAHUEM KAJBKYJIISITOPA).

3HAKOMUTbBCS C UCTOPUEH Pa3BUTHUS MAaTEeMaTHKU

[ToBTOpEHHE,
000011IeHHE,
cucTeMaTu3alus
sHaHui (18 u)

Yucna u BerMuCIIeHUs (3a1KCh, CPAaBHEHHE,
NMEeWCTBHSA C JeHCTBUTEIBHBIMYU YHCIAMH,
YHCIIOBAs NpsAMast; MPOLEHTHI, OTHOLICHUS,
[POIOPLIMHU; OKPYTJIEHUE, TPUOINKEHHE,
OLIEHKA; PEIICHNE TEeKCTOBBIX 3aa4
apr(pMeTHIECKUM CIOCOO0M)

OneprpoBaTh NOHATUAMH: MHOXKECTBO, IIOJMHOKECTBO, OIIEpalluy HaJl
MHOECTBaMU; MCII0JIb30BaTh rpauyecKkoe MpeiCTaBIeHue MHOXKECTB JUIs
ONKCAHMsI pealIbHBIX MIPOLIECCOB U SBJICHUMN, IPU PEIIEHUH 3a/1a4 U3 APYTUX
Y4€OHBIX IPEIMETOB.

AKTyalIM3upOBaTh TEPMUHOJIOTUIO U OCHOBHBIE JIEUCTBUS, CB3aHHBIE C YUCIIAMU:
HaTypaJbHOE YUCIIO, IPOCTOE U COCTABHOE YUCIIA, IETUMOCTb HATYPaJIbHBIX YHCEL,
MpPU3HAKU AETMMOCTH, LEJIO€ YUCIIO0, MOJYJIb YHCia, OOBIKHOBEHHAs U IeCATUYHAS
poOu, cTaHAAPTHBIN BUJ yuciia, apuMeTHIecKuil KBaJpaTHbII KOPEHb.
BBINOIHATE NEWCTBUSA, CPABHUBATH U YIIOPSAAOYMBATH YUCIIA, IPEACTABIIATH YUCIIA HA
KOOPJAMHATHOM MPSAMOM, OKPYIJISITh YMCIIA; BBIIOJIHATH IPUKUIKY U OLIEHKY
[pe3yJIbTaTa BBIYUCICHUH.

Pemath TeKCTOBbIE 3a/1a4k apupMETHUECKUM criocoOoM. Permnats npaktuieckue
3ajjauu, coJleprKallue MPOLEHTHI, 10JIU, YaCTH, BBIPAXKAIOIUE 3aBUCUMOCTH:
CKOPOCTb — BPEMsI — PAaCCTOSIHHE, 1IEHA — KOJIUYECTBO — CTOUMOCTh, 00BbEM pabOThI —
BpEMs — IPOU3BOUTENILHOCTD TPY/a.

Pa361/1paTL PCAIbHBIC ) KU3HCHHBIC CUTYyalllH, (I)OpMyJ'II/IpOBaTB HX Ha A3BIKC




IAnreOpanuecKre BbIpaXeHUs
(mpeoOpa3oBaHue anreOpandecKux
BBIPAKCHUH, IOy CTUMBIC 3HAUCHUS] )

@DyHKIMH (IOCTPOEHUE, CBOMCTBA
M3y4eHHBIX (QyHKIMIA; rpadudeckoe
peleHre ypaBHEHUH U UX CUCTEM)

MaTEMaTUKH, HAXOIUTh PELICHNE, TPUMEHSsSI MAaTeMaTUUYECKH anmapar,
MHTEPIIPETUPOBATH PE3YIbTAT

OnepupoBaTh NOHATUSMH: CTEIICHD C IIEITIBIM ITOKa3aTeIeM, apUPMETHIECKHMA
KBaJpaTHBI KOPEHb, MHOTOWIEH, anredpanyeckas 1poOb, TOXKIAECTBO.
BEINONIHATE OCHOBHBIE IEWCTBUSA: BBIIIOJHATh Pacy€Thl 110 (popMyiam,
peoOpa3oBbIBaTh LEJIble, APOOHO-PALMOHAIBHbIE BEIPAXKEHUS U BBIPAXKEHUS C
KOPHSIMH, PEAJIN30BbIBATh PA3JI0KEHNE MHOTOUIEHA HA MHOYKUTENH, B TOM YHCIIE C
MCTI0JIb30BaHUEM (DOPMYJI Pa3HOCTH KBAJIpaTOB U KBaj[paTa CyMMbI U Pa3HOCTH;
HAXOJUTh JIOIYCTUMBbIEC 3HAYEHUS TIEPEMEHHBIX JIJIsl IPOOHO-palMOHATBHBIX
BBIpKEHUH, KOpHEH. MoiennpoBaTh ¢ MOMOIIBI0 (HOpMYJT pealibHbIe IPOIIECCH U
SIBJICHUS

OmnepupoBatb NOHATUSAME: (PyHKIWS, TpaduK GYHKINU, HYIU GYHKINH,
MPOMEKYTKH 3HaKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHusl, yObIBaHuUS,
HanOoJIbIIIee M HAUMEHbLIIee 3HaUeHUs (PYHKLINU.

/AHQJIN3UPOBATh, CPABHUBATH, 00CYKaTh CBOMCTBA (GYHKIMMN, CTPOUTH UX IpadUKH.
OnepupoBaTh NOHATUAMHU: MIPsIMast IPONOPLMOHATILHOCTh, 0OpaTHas
MPOMOPLUOHAIHOCTD, TMHEWHas (PyHKIUS, KBapaTUyHas QyHKIM, napadoa,
runepooa.

M crionb30Bath rpaduku ISl OTPEETICHUS] CBOMCTB, IPOLIECCOB U 3aBUCUMOCTEH,
IUI PELIeHUs 3a7a4d U3 APYTUX y4eOHBIX IPEIMETOB U PEAIbHON KU3HU;
MOJICIUPOBATh C TOMOIIBIO TPaHKOB peabHbIE MPOLECCHI U SBJICHUS.
BripaxxaTs (pOopMyIaMu 3aBUCUMOCTH MEX/y BETMUYMHAMU

Mooynb «Bepoamnocms u cmamucmuka

[ToBTOpEHME Kypca 8
KJlacca
(4 1)

[IpencraBinenue qanHbIX. OncaTeabHast
ctaTuctuka. Onepanuu HaJl COOBITHSIMHU.
HezaBucuMocTh COOBITHI

HOBTOpSITI) I/I3y‘—IeHHOG nu BBICTpaI/IBaTI) CI/ICTeMy

3HAaHWH.

PCIHaTB 3aJa4yu Ha HpeHCTaBHeHI/Ie 1 OIMMCAHUC NAHHBIX.

Pemate 3a1aun Ha HAXOXKJIECHUE BEPOSITHOCTEH 0OBETMHEHHS U TIEPECEUCHUS
COOBITHIA, B TOM YHC- JIe HE3aBUCUMBIX, C UCTIOJb30BaHUEM TpadUIECKIX

HpCI[CTaBJ'ICHI/Iﬁ " JACpCBa cnyqaﬁHoro OIIbITA.




Permrate 3a1a4K Ha IepevncIIeHue KOMOMHAIMH (YKCIa IEPEeCTaHOBOK, YHCIIa
CcoYeTaHuil), Ha Ha- XOXKIEHUE BEPOATHOCTEH COOBITUI C MPUMEHEHHEM
KOMOWHATOPUKH, B TOM YHUCIIE C UCIIOJIb30BaHNEM TpeyroubHuka [lackans

DJIEMEHThI KoMOnHaTopHOe MpaBUiI0 YMHOXKEHUS. OcBauBaTh MOHATHSA: KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS, YIIOPAI0UEHHAs Mapa,
KOMOMHATOPUKHU [lepecranoBku. @aktopuan. Coueranus u [Tpoika 00BEKTOB, IEPECTAaHOBKA, (PaKTOpHAaI YKcia, CoueTaHue, YUCIIO COYCTAHHH,
(4 9) yucio coueranuil. Tpeyronapuuk [lackans. (rpeyrosibHuk [lackains.
[IpakTuueckas pabota «Bruncienue Pemmath 3a1a4i Ha IEPEUUCIICHUE YIIOPSA0YCHHBIX Map, TPOEK, IEPEUUCICHHE
BEPOATHOCTEN C UCIIOJIb30BaHUEM [EPECTAHOBOK M COUYETAHUM 3JIEMEHTOB Pa3JIM4YHBIX MHOKECTB.
KOMOWHATOPHBIX (YHKIWHK 3JIEKTPOHHBIX |Pemare 3a1auu Ha IpUMEHEHHE YnClia COYeTaHuil B anredpe (CokpaméHHoe
Ta0JIAID» yMHOXeHHe, OuHoM HproTOHA).
Pemrate, mpuMeHsisi KOMOMHATOPUKY, 3a/1a41 Ha BEIYMCIICHHE BEPOATHOCTEH, B TOM
YHCIIE C OMOIIBIO AIEKTPOHHBIX TaOJIHII B X0/I€ MPAKTUYECKON pabOThI
["'eomeTpuyeckas ["'eomeTpuueckas BepoaTHOCTb. Ciiy- OcBauBaTh MOHATHE T€OMETPUUYECKOM BEpOSITHOCTH. PemaTh 3a1aun Ha HAXOKICHHE
BEPOATHOCTD YaifHbIN BRIOOpP TOUKH U3 (PUTYpHI HA BEPOATHOCTEH B OMBITAX, IPEICTABUMBIX KaK BHIOOP TOYEK U3 MHO- TOYTOJIbHUKA,
(4 9) MJIOCKOCTH, U3 OTPE3Ka, U3 AyTH Kpyra, OTpe3Ka WK JyTU OKPY>KHO- CTH, YUCIIOBOTO IPOMEXKYTKA

OKPYKHOCTH

WcnbiTanust bepnyinu
(6 1)

Wcneitanue. Ycenex u Heynaya. Cepus
WCTIBITAHUM IO TIEPBOTO yCIIEXa.
Hcnbitanus beprymm. BepostHocTn
COOBITHI B cepuu UcbITaHuil beprysun.
ITpakTnyeckas pabora

«Mcnpiranus bepayinm»

OcBauBaTh NOHATHUSA: UCIIBITAHUE, DJIEMEHTAPHOE COOBITHE B UCTIBITAHUHU (YCIIEX U
Heylaya), cepusi UCIIBITaHUM, HACTYIUIEHHE TIEPBOTo ycrexa (Heynaum), cepus
ucrbITaHui bepryn.

PeriaTh 331241 Ha HAXOXK/IEHUE BEPOATHOCTEH COOBITUI B CEpUM UCIIBITAHUN 10
MEpBOTO yCIexa, B TOM YHCIIe C TPUMEHEHUEM (DOPMYJIIbl CYMMBI FT€OMETPUYECKOI
[IPOTPECCHUM.

Pemmath 3a1a4i Ha HAX0XJAEHUE BEPOATHOCTEH 311EMEHTApHBIX COOBITUI B CEpUn
VCIIBITAaHUI bepHyIn, Ha HaX0XAEHUE BEPOATHOCTH ONPEIEIEHHOTO YK CIIa
yCIexoB B cepuu ucnbitanuii bepuymnu. M3yuaTth B X0/1€ mpakTHUecKoi paboThI, B
TOM YHCJIE C TIOMOIIbIO IIU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B CEPUU
vcnbITaHUud bepHysn

CrnyyaiiHasi BeJIMYMHA
(6 1)

CrnydaifHasi BeJIMUMHA U pacnpeiesieHue
BEpOATHOCTEN. MaremaTnyeckoe

OCBOUTH OHSITHS: cnyqaﬁHaﬂ BCJIIMYMHA, 3HAYCHUC cnyqaﬁHoﬁ BCINYHHEBI,

pacrpeieieHue BEPOSTHOCTEN.




O’KMJIaHUE U JUCIIEPCUS CIIy4aiiHOU
BeIU4MHBI. [IpuMepb MaTeMaTHYeCKOro
0KUJaHUS KaK TEOPETUYECKOIO CPETHETO
3HAUEHUS BEJINYUHBI.

[TonsTre 0 3aKOHE OOJIBLINX YHCET.
M3MepeHne BepOsITHOCTEHN C TOMOIIIBIO
yacToT. [I[pumeHeHne 3aKkoHa 0OIbIINX
quCell

M3y4ath u 00CyX1aTh IPUMEPHI AUCKPETHBIX U HEMPEPHIBHBIX CITYYaHBIX BETUYHH
(pocT, BEC 4EI0BEKA, UNCIECHHOCTh HACENIEHUs, IPYyTrue U3MEHUNBbBIC BEIMUUHBI,
[paccMaTpPUBABIIUECS B KypCe CTATUCTUKH ), MOJICITBHBIX CITyYailHBIX BEJIIMYHH,
CBSI3aHHBIX CO CITyYallHBIMH OTIBITaMU (OpOcaHue MOHETHI, UTPATBHON KOCTH, CO
CTy4allHbIM BBIOOPOM H T. 11.).

OcBauBaTh MOHATHSA: MaTEMATHYECKOE OXKHIaHUE CITyYaiiHON BEJIMYUHBI KaK
TEOPETUUYECKOEe CpeIHEE 3HAUCHUE, AUCTIEPCHS] CITy4ailHOW BETMUYHUHBI KaK aHaJIOT
TUCTIEPCUN YHCIIOBOTO HAabopa.

Permarh 3a/1a4u Ha BRIYHCIICHUE MATEMAaTHICCKOTO OXKHIAHUS U JIUCIICPCHH
IMTIUCKPETHOM CITy4ailHOM BEJMYHUHBI 110 3aIAHHOMY PACIPEIEIICHUIO, B TOM YHCIIE
3aj/1a4, CBS3aHHBIX CO CTPAXOBAHUEM M JIOTEPESMHU.

3HAKOMHTBCS ¢ MATEMATHYECKUM OKUJAHUEM H JUCTICPCUEH HEKOTOPBIX
pactpesieieHui, B TOM YHCIIe paclpeesieHUs CIIyYailHONH BeTMYUHbI

«UYUCJIO YCIIEXOB» B cepuu UcnbiTaHuil bepuymnu. M3yuyaTh yacToTy cOOBITHS B
MOBTOPSIOLIUXCS CIIYYalHBIX OMBITaX KaK CIIy4YailHyl0 BETUYHHY.

3HAKOMUTBHCS C 3aKOHOM OoubInXx yucel (B popme bepryin): npu 60ib1I1oM yucie
OTIBITOB YaCTOTa COOBITUSI OJTM3KA K €0 BEPOSTHOCTH.

Permath 3a/1a4u Ha U3MEPEHUE BEPOSTHOCTEH C IIOMOIIBIO YacTOT.

OO6Cy)X1aTh POJIb 3aKOHA OOJIBIINX YUCET B 000CHOBAaHUHU YaCTOTHOTO METO/1a
M3MEPEHHS BEPOATHOCTEH.

OO6cyknaTh 3aKOH OOJBIINX YKCET KaK MPOSBIECHUE CTATUCTUIECKON YCTOMYUBOCTH
B U3MEHUYUBBIX SBJICHUIX, POJIb 3aKOHA OOJBIINX YHCEN B MPUPOJIE U B KUZHU
YeloBeKa

O0600111eH1Ee, KOHTPOJIb
(10 u)

IIpencraBinenne nanHsix. OnucarenbHast
CTaTUCTUKA. BEposATHOCTH CityyailHOTO
COOBITHS. DJIEMEHTHl KOMOMHATOPUKH.
City4aiiHble BEIMYUHBI M paCIIpeIeNICHUs

[TOBTOpATH N3YYEHHOE U BBICTPAUBATH CUCTEMY

3HAHUIA.

Pemrats 3a1a4un Ha NpeICTaBICHUE U ONKCAHUE JAHHBIX.

PemaTte 3a1aun Ha HAXOXKJEHUE BEPOSITHOCTEH COOBITHIA, B TOM YHCJIE B OTBITaX C

[PAaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMU COOBITUSIMH, BEPOSITHOCTEH O0BEAMHEHUS U

nepecedeHus COOBITUH, BBIYUCIISATH BEPOATHOCTH B OMBITAX C CEPUSIMHU CITYYaHBIX




HMCIILITAHUN




