MV JIbHOE BIO THOE OBIIIEOEPA3OBATEJIbHOE YUPE HUE
«IPYIKHOI'OPCKA S CPEJIHAA OBIIIEOSPASOBATEJIbHA A INIKOJIA»

iiie K 06Pa30BATEIBHOM IIPOrpPaMMe, YTBEPXKICHHOM
ém Ne_271 -OJI ot «31» aBrycra 20 18 r.

Pabouas mporpamma
o yueOHOMY IIpeIMeTy

kit «anredpay

st 7-9 KnaccoB
(62a30BEIif YpOBEHB)

PaGouas IIporpaMma COCTaBJICHA Ha OCHOBE:

1. @enepanbHOrO TOCyIapCTBEHHOTO 00pa30BATENBHOIO CTAHIApTa OCHOBHOTO 06MIEro 06pa3oBaHus o
anrebpe.

2. TlpumepHO¥ MporpaMMBI OCHOBHOTO 001Iero o6pazoBanus. AnreGpa.
3. Aurebpa. ®I'OC mporpamMMsI ISt OCHOBHOM MKOJBL 7-9 Kiaccsl. ABTopsl FO.H. Makapsrues.

PaspaGoTuuk mporpammsr: Kpeutosa Enena BukroposHa
(®.1.0. yauremns)

yuutenb Gusuku, 1 kareropus
(3aHMMaeMas NOKHOCTD, KBAIM(pUKALMOHHAS KATETOPH)




1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA
«AJITEBPA»

N3ydyenne anreOppl MO JaHHOW MporpaMme CHOcOOCTBYeT (OPMHPOBAHUIO Y  ydalIUXCS

CJIeyIOIIUX MPeIMEeTHBIX Pe3yJbTaTOB OOY4YEHHs, COOTBETCTBYIOIIMX TpeOOBaHUSAM (eneparbHOro
roCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOTO O0IEro 0Opa30BaHMs.

IlpeaMeTHbIE PE3YIbTATHI:

1.
2.

o

OCO3HAHME 3HAYECHUS] MATEMAaTUKU JJIsl IOBCEITHEBHOM JKU3HU YEJIOBEKA;
MPEJCTaBICHHE O MAaTeMaTHYeCKOH HayKe Kak cdepe MaTeMaTHYeCKOH AeATENbHOCTH, 00 Tamax
e€ pa3BUTHSL, O €€ 3HAUMMOCTH Ul Pa3BUTHUS LUBUWIN3ALINY;
pa3BuTHE  yMEHHWA  paboTaTh €  Y4EeOHBIM  MaTEeMaTHYeCKMM  TEKCTOM(aHAIM3HPOBATh,
U3BJIEKaTh HEOOXOAMMYI0 HWH(OpPMAlMI0), TOYHO M TPaMOTHO BBIpAKAaThb CBOM MBICIU C
MPUMEHEHHUEM MaTeMaTUYeCKON TEPMHUHOJOTMM M CHUMBOJIMKHM, MPOBOJAUTH KiaccU(UKALUU,
JIOTHYECKHE 00O0CHOBAHHS;
BlIaJicHHE 0a30BbIM MOHATUHHBIM aNIapaToM MO OCHOBHBIM pa3fesiaM COACpIKaHMUS;
CHUCTEMaTUYEeCKHE 3HaHUS O (PYHKIUAX U UX CBOWCTBAX;
MPaKTUYECKU 3HAYMMble MaTE€MaTHYeCKWE YMEHHUS W HaBbIKM, UX IMPUMEHEHUE K pELIEeHUI0
MaTeMaTHYeCKUX U HEMAaTeMaTUYeCKUX 3aJ]ay, MPeoIararoliie yMeHus:
e BBINOJHSATH BHIYUCICHUS C JEHCTBUTEILHBIMH YUCIIAMU;
e pemiaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPAaBHEHHUI U HEPABEHCTB;
e pemiaTh TEKCTOBBIE 3a/1a4M apU(PMETHUECKUM CTIOCOOOM, C TOMOIIbIO COCTaBJICHUS U
penieHust ypaBHEHUH, CUCTEM YPaBHEHHI W HEPABEHCTB;
e HCINOJb30BaTh alNreOpandyeckuil s3bIK JJIs OMUCAHHS IMPEIMETOB OKPY)KAIOIIEro Mupa u
CO3[aHMsI COOTBETCTBYIOIINX MaTeMAaTUYECKUX MOJETEN;
® [IPOBEPUTH NPAKTUUYECKHE PACUETHI: BBIYMCICHUS C MPOLIEHTAMH, BBIYUCICHUS C YUCIOBBIMU
[OCJIEIOBATEIbHOCTSIMHA,  BBIYMCIICHHMS CTATUCTUYECKMX XapaKTEPUCTHK, BBIIIOJHEHUE
NpUOINKEHHBIX BBIYMCICHUH;
e BBINOJHSTH BBIYUCICHUS C AEHCTBUTEIbHBIMU YHCIAMU;
e BBINOJHATH TOXIECTBEHHbIE IPE0OPA30BaHUs PallMOHAIBHBIX BBIPAXKECHUH;
e BBINOJHATH ONEPALUU HAJl MHOKECTBAMM; UCCIIEA0BaTh (DYHKIIMU U
CTPOUTH UX I'papUKy;
e YHUTaTh ¥ UCHOJB30BATH HHPOPMALIUIO, IPEICTABICHHYIO B BUAE TaOIULIbI, JUArPaMMbl
(cTosIO4aToM UK KPYroBoi);
e pelaTh NpocTeiine KOMOMHATOPHBIE 3a1auu.



2. COAEP)XAHME YYEBHOI'O IPEJIMETA «AJI'EBPA»

Yucaa
PanuoHaabHbIE YHCJIA

MHo0x€ecTBO palMoHaIbHBIX uncen. CpaBHEHUE pallMOHAJIBHBIX YKcel. JleficTBus ¢
palrOHAIbHBIMU

yuciamu. [lpeocmasienue payuonaibHo20 YUcia 0ecsimuyHol 0poobio.
HppanuoHajibHble YHCIA

[Tonatne nppanuoHnansHOro yncna. Pacno3snaBanue nppanroHanbHbiX yuced. [Ipumepsr
JI0Ka3aTeNnbCTB B aiireOpe. MppalnoHaabHOCTh YHcia \f 2 . Tlpumenenue B reometpun. CpasHenue

uppayuoranbHulx yucen. Muosicecmso oeticmeumenvHulx yucer.
ToxnecTrBeHHbIE IPe0OPaA30BaAHUSA
YucinoBble 1 0yKBeHHbIE BbIPAKEHHS

Beipaxenue ¢ nepemeHHON. 3HaueHUe BeIpaxeHus. [101cTaHOBKA BBIPAKEHUI BMECTO
IIEPEMEHHBIX.

Lebie BbIpamKeHUs

CreneHb ¢ HaTypaJIbHBIM TIOKa3aTelleM U ee cBoiicTBa. [IpeoOpazoBanus BeIpaKeHH, COIEpKaIIIX
CTETICHH C HATYPAIbHBIM ITOKA3aTeIIEM.

OnHousneHn, MHorowieH. JlelicTBUS C OJHOWICHAMH M MHOTOWICHAMH (CJIOKEHUE, BBIUMTAHHE,
yMHOXeHHE). DopMyITbl COKPAIIEHHOTO YMHOXKEHHS: Pa3HOCTh KBAJIPaTOB, KBAJPAT CyMMBI M Pa3HOCTH.
PaznoxxeHne MHOTOUWICHa HAa MHOMKUTEIH: BBIHECCHHE OOIIEr0 MHOXHUTENS 332 CKOOKH, epynnuposd,
npumenenue Qopmyn COKpauenHoco ymMHodcenus. Keaopamuulii mpexunen, paznodicenue KeaopamHozo
MpexuieHa Ha MHONCUMe.

JApoOHo-pannoHabHbIe BbIPAsKEeHUS

CreneHp C 1enbIM TIOKaszaresneM. [IpeoOpa3zoBaHue APOOHO-JTMHEHHBIX BBIPAKCHUH: CIIOXKECHHE,
YMHOXEHUE, JAeNeHue. Anecedpauueckas Opobv. J[lonycmumvlie 3HAYEHUs NePEeMEeHHbIX 6 OpOoOHO-
payuonanvusix evipadicenusx. Cokpauenue anceopaudeckux opooei. Ilpusedenue ancedpauieckux opobeti K
obwemy 3namenamenio. [eticmeus ¢ aneebpauyeckumu OpoOsMuU: CILONCEHUE, BbIYUMAHUE, YMHOJNCEHUE,
oeleHue, 8036e0eHUe 8 CTNeNneHtb.

Ipeobpaszosanue svipadicerutl, COOEPHCAUUX 3HAK MOOYIISL.
KBanpaTHbie kopHH
Apudmernueckuit kBaipaTHbIi KopeHb. [IpeobpazoBanue BeIpa)eHHA, COIEPKAIINX KBaIpaTHBIE
KOPHH: YMHO>KEHUE, JIeJICHHE, BBIHECEHNE MHOXKHUTEIS U3-TI0]] 3HAKA KOPHSI, BHECeHUe MHOMCUMENs NOO 3HAK
KOPHSL.
YpaBHeHHUS U HEPABEHCTBA

PaBeHcTBa



UYucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus1

[TonsiTue ypaBHEeHUs U KOpHS ypaBHEHUs. [Ipedcmasnenue o pagnocurvrocmu ypasuenuu. Obnacmo
onpeoeneHus ypagHerus (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

JInHeiiHOe ypaBHeHHe U er0 KOPHHU

Pemenne nuHelHBIX ypaBHEeHMU. Jlunelinoe ypasnwenue c¢ napamempom. Konuuecmeo ropheu
JUHelno2o ypasHenus. Pewenue 1uneinsix ypasHenuti ¢ napamempom.

KBagpaTHoe ypaBHeHHe M er0 KOPHH

KBanparusle ypaBHeHus. Henosnble kBagpaTHble ypaBHEHHUS. JIMCKPUMMHAHT KBaJIpaTHOTO
ypaBHeHus. Popmysna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammuas meopeme
Buema. Pemenue KBaapaTHBIX YpaBHEHUMN: HCIOJNb30BaHWE (OPMYIbI JUIsl HAaXOXKICHHS KOpHEH,
epaguueckuti Memoo peulenusl, pasnoHCeHue Ha MHOMCUmMenl, no0Oop KOpHeli C UCNOIb308aAHUEM MeopeMbl
Buema. Konuuecmeo Kopmell K8aOpamuo2co YpasHeHus 6 3a8UCUMOCMU Om e20 OUCKPUMUHAHMA.
bukeadpammnvie ypasnenus. Ypasnenus, ceooumvle Kk auHetiHblM U keaopamuvim. Keaopammuule ypaguenus ¢
napamempom.

J{poOHO-panMoHaIbHbIC YPABHEHUS

Pemenne npocreiimmx ApoOHO-TMHEWHBIX YpaBHEHUHN. Peutenue OpoOHO-payuoOHaIbHbIX YPAGHEHUIL.
Memoowi pewienus ypasreHuii: Memoobl pasHOCUIbHBIX NPeoOPa308aHuUll, MEMOO 3aMeHbl NePeMeHHOL,

epacghuuecxuti memoo. Mcnonvzosanue ceoticms GyHKyull npu peuteHuu YpasHeHuil.

IIpocmetiwue uppayuonanvHvie ypasneHus uod \/'f X =a,\/'f X = \/'g X

N=
Vpasnenus suoa X~ a .YpasHenus 6 yenvix uucnax.

CucremMbl ypaBHeHH

VYpaBHeHHE ¢ ABYMs TepeMEHHbIMU. JIMHEHHOE ypaBHEHHE C ABYMs TIEPEMEHHBIMU. [Ipsmas Kak
epaguueckas unmepnpemayus TUHENHO20 YPAGHEHUsL C 08YMsl NepPeMeHHbLMU.

[TonsiTue cuctembl ypaBHEHH. PelieHne cucTeMbl ypaBHEHHIA.

Metoapl pellieHUsT CUCTEM JIMHEWHBIX YPaBHEHUH C JABYMSI MEPEMEHHBIMH: epaghuueckuii mMemoo,
MEMOO CLOMHCeHUsl, METOJI TIOJICTAHOBKH.

Cucmembl TUHENHBIX YPABHEHUT C NAPAMEMPOM.

HepaBencrBa

UucnoBsie HepaBeHCcTBa. CBOWCTBA YMCIIOBBIX HepaBeHCTB. [IpoBepka crpaBeIMBOCTH HEPABEHCTB
MIpH 33/1aHHBIX 3HAYEHUSX TEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoil. Ctporme u HecTporue HepaBeHCTBA. Obnacmb onpeodenenus
HepageHcmaa (061acmy 0ONYCMUMbBIX 3HAYEHUL NepeMeHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.



Ksaopamnoe nepasencmeo u e2o pewenus. Pewenue K8aOpammvix HepABEHCME: UCHONb30BAHUE
ceolicme u epaguxa KeaopamuyHou @GYHKYuU, Memoo UHMepP8anos. 3anucy peuileHus KeaopamHo2o
HepaseHcmaa.

Pewenue yenvix u 0pobHO-payuoHaibHbIX HEPABEHCME MeMOO0OM UHMEPBAILOE.

Cucrembl HEpaBeHCTB

CucremMpl HEPABEHCTB C OJHOM NepeMeHHOM. PereHue cucTteM HEpaBEHCTB C OJHOW MEPEMEHHOM:
JUHENHBIX, Kéadpammuuix. V300paxkeHHe pEIIeHUs CUCTEMbl HEPABEHCTB Ha YMUCIOBOM MNpsMOW. 3amuch
pELIEHUs CUCTEMbI HEPABEHCTB.

DyHKUUHA

IHousitue pyHKkuMHU

JlexkapToBbl KOOpAMHATBI Ha MiockocTu. dopmupoBaHHe MpeACTaBICHUI O MeTanpeaIMEeTHOM
MOHATHH «KOOpAUHATH. CriocoObl 3a1anus PyHKIUN: aHAIUTUYECKUH, rpaguueckuid, Tabauunbiil. ['padux
¢byukiun. [Ipumeps! QyHKIUH, TOTydaeMbIX B MIPOLIECCE UCCIEA0BAHUS PA3IMUHbIX PealbHbIX TPOLIECCOB U
pemieHus 3anad. 3HadeHwe (yHKOUM B Touke. CBolcTBa (yHKUMN: 00JacTh OMNpeeseHHsl, MHOKECTBO
3HAYEHUH, HYNIH, POMEXYTKH 3HAKOMOCTOSHCTBA, YemHOCMb/HeyemHOCmb, TIPOMEXYTKH BO3pacTaHus U
yObIBaHMS, HANOOJIBIIIEE M HAUMEHbITee 3HaueHus. MccnenoBanue GyHKIYU 10 €€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie pynkyuu.

JluneitHast pyHKUMSA
CaoiicTBa u rpaduk nmuHerHON QyHKIMH. YTIIOBOHM KOd(duimeHT npsmoid. Pacnonoxxenue rpaduka

JUHEWHON (YHKIIMK B 3aBHCHMOCTH OT €€ YrJIoBoro koddduimenta u cBoOoaHOTO wWwieHa. Haxoowoenue
KO3ghhuyuenmos aunetiHo QyHKyuu no 3a0AHHLIM YCA0BUIAM. NPOXONCOEHUE NPSMOLU yepe3 08¢ MOUKU C
3A0AHHLIMU KOOPOUHAMAMU, NPOXOANCOEHUE NPAMOU Yepe3 OaHHYI0 MOUYKY U NaApaLlelbHOU OAHHOU NPIMOILL.
KBagparuunas pyHkuus
CpoiictBa 1 rpaduk kBagpatuuHol (yHkumu (mapabona). [locmpoenue epaghuxa keadpamuunol
@yukyuu no moukam. HaxoxeHue Hysel KBaApaTUIHON (QYHKIUHU, MHONCECHEA 3HAYUEHUL, NPOMENCYMKOS
3HAKONOCMOAHCMEA, NPOMEIICYMKOE MOHONMOHHOCU.

OoOpaTHasi NPONOPUMOHAJIBLHOCTH

. k

X

CaoiicTBa (hyHKIUHU . I'unepOomna.

I'paguku gynxyun. Ilpeobpasosanue ecpaghuxa ¢ynkyuu Y=f(X) ons nocmpoenus epaghuxos
pynryuii éuoa y=af kx+b+c

I'paghuxu ¢pynxyuii



k

v=a+———,
x+b

Yy =~/x :yzi-";a y=|x|-

IMocnenoBaTeJbHOCTH H MPOrPeccuu

UucnoBas mociieoBaTeNbHOCTh. [IpuMepbl 4YHMCIOBBIX MOCIEAOBaTeNbHOCTEH. beckoHeuHble
MOCJIEI0BATENLHOCTH. ApudmeTndeckass Mporpeccusi W ee CBOMcCTBa. ['eoMmerpuyeckass MpOTrpeccusi.
Dopmyna obwjeco uieHa u Cymmvl N NEPEblX UYNeHO8 ApUPMemudeckol U 2eoMempuyecKou npocpeccull.
Cxoosawascsa 2zeomempuieckas npocpeccusi.

Pemenue TeKCTOBBIX 32124

3agaum Ha Bce apuMeTHUYECKHE TeHCTBUS

Pemrenne TekcToBBIX 3a1au apudmeTnyeckuM criocodom. Mcrmonbp3oBanue TabauIl, cXeM, YepTexeH,
JIPYTUX CPEACTB MPEACTABIICHUSI TaHHBIX MPU PEIICHUH 3a1a4H.

3agaum HA ABUKEeHHUE, Pa0OTy M MOKYNKH

AHanu3 BO3MOXHBIX CHTYyalldid B3aWMMHOTO PACIOJOXEHUs] OOBEKTOB TIPH MX JIBHKCHUH,
COOTHOIIEHUSI 00bEMOB BBITIOJHAEMBIX padOT IPU COBMECTHOM paboTe.

3agauM HA YACTH, 10JIM, IPOLEHTHI

Pemenue 3aau Ha HaX0XACHWE YACTH YMCIa U YUCIIA MO ero yactu. Pemenue 3a1a4 Ha IPOLEHTHI U
nonu. [TpuMeneHne nmponopuuii Ipu pelieHuu 3aaay.

Jlornueckue 3axaumn

Pemenue nornyeckux 3anau. PeuwieHue 102Uuteckux 3a0a4 ¢ nomMowbto epagos, maobauy.

OcHoBHbIE MeTOAbl pellleHHs] TEKCTOBBIX 3aja4: apupMeTHUecKui, anreOpanueckuid, mepedop
BapUaHTOB. [lepsuunvie npedcmasienuss O Opyeux Memooax peuleHuss 3aday (ceomempuyeckue u
epaghuuecxue memoosl).

CraTncTuKa U TeOpHsi BEPOATHOCTEM

Crarucruka

TabnuuHoe u rpaduueckoe NpeacTaBlIeHNe JaHHBIX, CTOJI0YaThle U KPYTOBhBIE AUarpaMMbl, rpadukd,
MpUMEHEHHE JuarpaMM U TpaduKOB sl OMHCAHUSA 3aBUCHMOCTEH peajbHBIX BEJIMYMH, W3BJICYCHUE
uHdopmanuu u3 Tabaul, quarpamm U rpagukoB. OnucaTeNbHbIE CTATUCTHYECKHUE [TOKA3aTEIH YHCIOBBIX
HabOPOB: cpeiHee apupMeTHIecKoe, Meduana, HauloJIplIee 1 HauMeHblee 3HaYeHUs.. Mepbl pacCenBaHU:
pasmax, oucnepcus u CmaHoapmuoe OmkioHeHue.

CnygaitHast  u3MeH4YMBOCTb.  M3MeHuMBOCTH Ipu  u3MepeHMsAX. Pewarowue  npasuia.

3aKOHOM€pHOCmu 6 UBMEHYUBDLIX BE€IUYUHAX.

Cayuaiinblie coObITHS

CnydaiiHble ONbITHI (9KCIIEPUMEHTHI), SJIEMEHTapHbIE CilydaiiHble coObITHA (McX0b1). BeposTHOCTH



3JIeMEHTapHBIX COOBITUI. COOBITHS B CITy4allHBIX DKCIIEPUMEHTAX U OJIArOMPHUSATCTBYIONTUE JIEMEHTAPHBIC
coObITHsI. BeposiTHOCTH ciiydaitHBIX cOOBITHI. OTBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU.
Knaccuueckne BepOsSTHOCTHBIE OTIBITHI C UCIIOJIB30BAHUEM MOHET, KyOHKOB. /Ipedcmasnenue cobvimuii ¢
nomowvto ouazpamm Jilnepa. [Ipomusononodcuvie codvimus, oOveouHeHue u nepecederue COObIMUL.
Ipasuno crosicenus seposimuocmeti. Cnyuatinwlil 6b100p. Ilpedcmasnenue sxcnepumenma 6 ude oepesa.
Hezasucumvle cobvimus. Ymnoowcenue eeposmuocmeti nezasucumvix coovimuil. Ilociedosamenvhvie

He3aeUucumbvle UCNbIMAHUA. HpeI[CTaBJIeHI/Ie 0 HE3aBUCHMEIX COOBITHSAX B KU3HHU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanogxu, gaxkmopuan uucna. Coyemauuss u YUCIO COYEMAHULL
@opmyna uucna couemanuu. Tpeyeonvnux Ilackana. Onvimvl ¢ OONLUWUM YUCTOM PABHOBO3ZMONCHBIX
IeMeHmapHeblX cobvimutl. Buluucienue eeposmuocmeii 6 onvlmax ¢ NpuMeHeHuem KOMOUHAMOPHBIX

Gdopmyn. Ucneimanus bepuynnu. ¥Ycenex u neyoaua. Bepossmnocmu cobvimuti 6 cepuu ucnvimanuti bepnynnu.

Cnyuaiinvle eenuuunsl

3nakomcmeo co cayuauHbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX CIYYAUHBIX 8EIUYUH.
Pacnpeoenenue eeposmuocmeri. Mamemamuueckoe oxcuoanue. Ceoticmea Mamemamuiecko20 OHCUOAHUS.
Ilonsamue o 3axone oonvuiux uucen. Mzmepenue seposmuocmei. Ilpumenenue 3akoHa 601bUWUX YUCET &
COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUL, 0becnedeHUU Oe30NACHOCIU HACENeHUs 8 YPe3BbIYAlIHbIX
cumyayusx.

AJsiredpa B HCTOPUYECKOM Pa3BUTHUH

3apoxeHue anredppl, KHUTa O BOCCTAHOBJICHMHM M IPOTHUBOIOCTABIEHMHM Myxammena aib-XOope3MmHu.
Uctopus QopmupoBanus martemaruyeckoro s3bika. Kak 3apomunace wunes koopauHat. OTKpbITHE
MppanroHaTbHOCTH. V3 ucTopun BO3HUKHOBEHUS (DOPMYS IS pElICHUS YpaBHEHUN 3-M U 4-i CTEIeHEH.
Hcropus pazsutus nonstus Gyakuun. Kak 3apoaunace Teopus BepostHocTed. Uucima dudbonayyn. 3anana
JI. TTuzanckoro (duboHAYYN) O KPOJTUKAX.

JI.®. Marnuukwuii. [1.JI. Yeosrmes. H.U. Jlo6auyeBckuii. B.Sl. bynskosckuii. A.H. Konmoropos. @. Buer.
[I.depma. P. Nexapr. H. Tapranesa. . Kapmano. H. AGens. b. Ilackans. JI. Iluzanckuii. K.I'aycc.



3. Temarnueckoe miianuposanue (scero 306 4)

YMK:

1.1. «Anrebpa», 7 knacc, FO.H. Makapsrues, H.I'. Munmtok u ap., M.: Ilpocsemenune. 2017r.
1.2. «Anrebpa», 8 knacc, FO.H. Makapsrues, H.I'. Munmtok u ap., M.: Ilpocsemenune. 2017r.
1.3. «Anredpar, 9 xnacc, FO.H. Makaperaes, H.I'. Munmatok u np., M.: [Ipocemenue. 201 7T.

7 Kjacc

IloBTOpEeHHEe Kypca MaTeMATHKH 6 Kiacca

Broipaxenus, To:xkaecTBa, ypapHenus 18 u

BBenenne B asnreopy

BykBeHHbIe BbIpaXeHUsI (BBIPAXKEHUS C
nepeMeHHbIMH ). YucioBoe 3HaUYCHHE
OYKBEHHOTO BbIpaykeHusl. JlomycTrumblie
3HA4YCHHUA IIEPCMCHHBIX. HO]ICTaHOBKa
BBIPA)KEHUI BMECTO NIEPEMEHHBIX.

[IpeoOpa3oBanrie OyKBEHHBIX BbIPA)KEHUN Ha
OCHOBECBOMCTB apU(PMETUIECKUX ACHCTBUIL.
PaBeHCTBO OYKBEHHBIX BBIPAKEHUH.

ToxnecTBo

BbInoJIHATH SJICMCHTAPHBIC 3HAKOBO-
CHMBOJIMYCCKUEC

NeCTBUS: MPUMEHATh OYKBBI 1711 0003HAYEHUS YHCell,
TUTS

3amucu OOIUX YTBEP)KICHUM; COCTABJIATH OYKBEHHBIE
BBIPAYKECHUS IO YCIIOBUSIM, 3aJaHHBIM CJIOBECHO,
PUCYHKOM WJIU

YEPTEIKOM; MPEeoOPA30BbIBATH AITeOpPANUECKIE CYMMBI
n

POM3BEACHUS (BBINOJIHATH TTPUBEICHUE TI0J00HBIX
clIaraeMbIX, pacKphITHE CKOOOK, YITPOIIICHNE
MIPOU3BEICHUN ).

BbI4ucasaTh yncI0BOe 3HaUeHHEe OyKBEHHOTO BBIpaXKe-
HUS, HAXOAUTH 00J1acTh JIOMyCTUMBIX 3HAUCHUN
MePEMEHHBIX B BBIPAXKEHUHU

YpaBHeHUs € 0JHOI MepeMeHHOI

VYpaBHeHnue ¢ oHOM nepeMeHHoi. KopeHb
ypaBHEHUS.

CBolicTBa YMCIIOBBIX PABEHCTB.
PaBHOCUIIBHOCTB YpaBHEHUH.

JIuneiinoe ypaBHenue. Penienue ypaBHeHu,
CBOASAILMXCS K JIMHEHHBIM.

Pemrenne TeKCTOBBIX 3a/1a4 anreOpanvyeckum
cnocooom

Pacno3naBarthb JMHEHbBIE YpaBHEHUS.
Pemartsb nuHeiiHbIE ypaBHEHUS.

Pemath TekcTOBBIE 33/1a4H aIreOpandeckuM crocooom:
MEPEXOIUTh OT CIOBECHON (OPMYITHPOBKH YCIOBUS
3a/1a4M K anreOpanyecKoi MOJIENH ITyTeM COCTaBICHUS
YpaBHEHUS; pelliaTh COCTaBIIEHHOE YpaBHEHHE,
HHTEPHPeTHPOBATH PE3yIbTAT

OnucareabHasi CTATHCTHKA

CraTucTUYecKue XapaKTCPpUCTUKU Ha60pa
JAaHHBIX: CPECAHEC apI/I(l)MeTI/I‘leCKOC, MEuaHa,
HanOOJIbIlIee ¥ HAUMEHbIIICE 3HAYCHUS, pa3Max.
Hpe,Z[CTaBJ'IeHI/IC 0 BBI60p0‘lHOM HCCICAOBAaHNU

3BJICKATDH I/IHq)OpMaI_II/IIO n3 Ta6J'II/H_[ " AuarpamMmm, BbI-
OJIHATh BBIYUCJICHUS 110 TaOJIMYHBIM JaHHBIM.
npeaeadaTb I10 auarpaMmmam HauOOJIBIINE U
AMMEHBIINE TaHHBIC, CPABHUBATDL BEJIMYNHEBI.

peacTaBJsATh HHPOpMaIUi0 B BHJE TaOIHIL,
TOJIOUATHIX M KPYrOBBIX JAMArpamMMm, B TOM YHCIE C
OMOUIBIO0 KOMIIBIOTEPHBIX TPOIPAMM.

PMBOIMTH IPUMEPHI YUCIOBBIX IaHHBIX (II€HA, POCT,
peMs Ha Iopory M T. 1.), HAXOAMThb CpeJHee
puMeTHIecKoe, pa3Max YUCIOBBIX HAOOPOB.




IpUBOAUTH COEPKATEIbHBIE TIPHMEPBI
HNCITIOJIb30BaHUA Cpe[[HI/IX IJIA OITMCAHUA JAaHHBIX
(YpoBeHb BOJIbI B BOZOEME)

Oyukuun 134




[Mousitne Qynknuu. OOnacTe onmpeAeneHUs u
MHOKECTBO 3HA4YCHUU (DyHKIUU. Crioco0sl

3aganus GyHkuuu. I'paduk Gynxmmm.

Urenne u nocTpoeHue rpadukoB (yHKIIHIA.

[Tpumepsl rpaduKoB 3aBUCUMOCTEH,

OTpaKaromux pC€ajlbHBIC IMPOUCCCHI.

@yHKIMA, ONMUCHIBAIOLIAS MPSMYK IIPO-
MOPIMOHAIBHYIO 3aBUCUMOCTB, U €€ rpaduK.

3aBUCHMOCTh MCXKIY BCJINYHNHAMMU.

[IpencraBneHue 3aBUCUMOCTEN MEXITY
BEJIMYMHAMU B BUJE popmyi. Berumcnenus no
dhopmynam.

[Ipsimas mponopMoOHaIbHAs 3aBUCUMOCTD:
3aganue hopmyon, kodppuiueHt
MIPONOPLHUOHAIBHOCTH; CBOMCTBA. [IprMepbl
MPSIMO MPOMOPLIUOHAIBHBIX 3aBUCUMOCTEH.

BeryucasrTe 3HaYeHus  (QyHKUUH, 3aJaHHBIX|
dopmynamu  (pu  HEOOXOJUMOCTH  HMCIOJIb30BATh|
KaJIbKYJIATOP); COCTABJIATh TAaONUIBl 3HAYCHUH

GyHKIMT.

Ctpouts 1o Toukam rpaduku ¢pyakiuii. OnucpiBaTh
CBOMCTBa (PyHKIIMM Ha OCHOBE €€ IpadUuecKoro
IPEe/ICTABICHHUS.

MoaeaupoBaTh peanbHble 3aBUCHMOCTH (HOPMYIIaMU U

rpaduKamu. Yutate  rpaduku peaTbHBIX

3aBUCUMOCTEN.

CocTaBasaTs (HopMysbl, BbIpaXKarolue 3aBUCUMOCTU
MEXy BEIMYNHAMHU, BBIYUCIATDH 110 (OPMYyJIaM.

CreneHb ¢ HAaTypaJibHBLIM NMOKa3aTejeM 15 4

Crenenp C HaTypaJgbHBIM IIOKa3aTelleM U €€
CBOWCTBA.

OIHOYIEHBI.

Crenennple  QyHKIMH ¢ HATypaJbHBIMU

nokazatensiMu 2 1 3, ux Tpaduku U CBOMCTBA.

®opMyJIHPOBaTh, 3alUCBIBATH B  CHMBOJHMYECKOU
dbopMe ¥ 000CHOBBLIBATH CBOICTBAa CTENECHH C
HATypaJIbHBIM  IIOKa3aTeleM; MPUMEHATh CBOMCTBA
Crenenu misi  mpeoOpa3oBaHus BRIPAKEHUN U

BBEIYHCJICHUI.

BoInmoauaTe OeUCTBUS ¢ OJHOYWICHAMU.

Crtpouth rpaduku uzydaeMbix GyHKIINNA; OMUCHIBATH
HUX CBOWCTBA.

MuorouseHns! 17 u

Mmuorowiensl. CteneHs MHOrowieHa. CiokeHue,
BBIYMTAHHUE, YMHOKEHHE MHOTOUYJICHOB.
[IpeoOpazoBaHue 1EIOTO BHIPAKCHUS B
MHorowieH. Pa3moxxeHne MHOro4jaeHa Ha
MHOYKHTENN: BRIHECEHHE O0IIIEro MHOKHUTEIIS 3a
CKOOKH, TPYIIIIUPOBKA, PUMEHEHUE (HOPMYJT
COKpPAIIICHHOTO YMHOXCHHUSI.

MHoOrounessl ¢ 0JHON Kopenb

MHOT'OYJICHA.

[IEPEMEHHOM.

BoInmoaHATH ,I[CI\/'ICTBI/IH C MHOI'O4JICHaAMH.

BbinoaHaTs Pa3JI0KEHUEC MHOI'OYJICHOB Ha
MHOXHUTCIIN.

I[IpumeHsTh pa3nuuHbie (HOPMBI CAMOKOHTPOJIS MpH
BBITIOJIHEHUH [TPe0Opa30BaHUIA.

D opMyJIbl COKPALIEHHOT0 YMHOKeHuA 19 u

DopMyIbl COKPAILIEHHOTO YMHOKEHUS: KBapaT
CYMMBI U KBaJIpaT pa3HOCTH, (opMyIia pa3HOCTH
KBaaparoB. [IpeoOpazoBaHue 11E0r0 BHIPaKEHUS
B MHOroujeH. Pa3no)keHne MHOrousaeHa Ha
MHO>KHUTEIN

BbiBoAuTL (OPMYNIBI  COKPAIIEHHOTO YMHOKEHHMS,
NPUMEHATh UX B NpeoOpa3oBaHUSX BBIPAKEHUH WU
BBIUMCIICHUSIX.

BbInoIHATH Pa3JI0OKCHUEC MHOTOYJICHOB
Ha MHOXXHTCIIN.

Cucrembl TUHEeHHBIX ypaBHeHH 16 4




JInneliHOE ypaBHEHHUE C JBYMS IIEPEMEHHBIMHU.
I'paduk TMHEHHOTO YpaBHEHHS C ABYMS
MEpPEMEHHBIMH, YIIIOBOW KOA(PPULIMEHT NPSIMO¥;
YCIOBHE NApaJIJICIbHOCTH MPSMBIX.

Cucrema ypaBHEHHH C IByMsI IEPEMEHHBIMU.
PaBHOCWIBHOCTB CHCTEM ypaBHEHUH.
Cucrema 1ByX JJMHEHHBIX YpaBHEHUH ¢ IByMs
IIEPEMEHHBIMU; PEIICHUE T10ICTAHOBKON U
CIIOXKCHHUEM.

I'paduueckast HHTEPIIPETALIUS CHCTEMBI
YPAaBHEHUH C JBYMsI IEPEMEHHBIMM.

Pemenue TekcTOBBIX 3a7au anredpandeckum
CIIOCOOOM.

Omnpenensite, sBISIETCA JIU [1apa YUCEN PELICHUEM J1aH-
HOT'O yYpaBHEHMS C ABYMs IEPEMEHHBIMY; NPUBOAUTH
IIPUMEPBI PEILICHUS YPABHEHUN C JIBYMS IIEPEMEHHBIMU.

Pemiate cucremMbl JABYX YpPaBHEHMM C  JABYMs
[IEPEMEHHBIMY, YKa3aHHBIE B COACPKAHUU.
Pematp  TekcTOBBIE  3amaud  anreOpandeckum

CrocoOOM: MEPEXOAUTh OT CIOBECHON (OPMYIUPOBKH
YCIIOBUS 3a/1audl K anreOpandecKoil MOIeNH IIyTeM
COCTaBJICHUS  CHUCTEMBI YpaBHEHUH; pemiathb
COCTaBJICHHYIO CUCTEMY YPaBHEHUM; UH-
TEPIPETUPOBATH PE3YJILTAT.

CrpouTthb rpaduky ypaBHEHUH C IByMs IEPEMEHHBIMHU.
Koncrpyuposarts SKBHUBAJICHTHbBIE peueBbIe
BBICKA3bIBaHUS C UCIOJb30BAaHUEM aJreOpanyeckoro u
F€OMETPUUECKOTO S3bIKOB.

Pemate u wucciaegoBaTh ypaBHEHHS] U CHCTEMBI
ypaBHEHUN Ha OCHOBE (DYHKIIMOHAIBHO-TPaPUUECKUX
IIPEICTABICHUI YPaBHEHNUN

IToBTOpEHHE 2 4

8 ki1ace

Anredpanyeckue 1podu 23 4

Anrebpandeckas 1po0b. OCHOBHOE CBOHCTBO
anreOpandeckoit 1poou. CokpaiieHue 1pooei.
CrnoxeHnne, BEIYUTAaHUE, YMHOXKCHHE, JICTICHUE
anreOpanvecKux IpooOei.

PaL[I/IOHaJ'IBHBIC BBIPpAXKCHUSA U UX
Hp606pa3OBaHI/IH. I[OKaSaTCJ'IBCTBO TOXICCTB.

OyHKIMS, OMUCHIBAIONIA00PATHYIO MTPO-
MOPLUUOHAIBHYIO 3aBUCUMOCTD U €€ rpaduk.

@D opMyJIMPOBATH OCHOBHOE CBOMCTBO alireOpandecKoin
IpoOY ¥ MPUMEHATH €ro IS MpeoOpa3oBaHus Ipooeii.

BouInoHATH IelCTBUS ¢ anreOpandecKuMu IpoOsMH.
IIpeacTaBiasTh 11€]I0¢ BRIPOKECHUE B BUC MHOTOWICHA,
IpOOHO€ — B BHJE OTHOIICHUS MHOTOYJICHOB;
JIOKa3bIBaTh TOYKIECTBA.

IToka3biBaTh CXEMaTHUYCCKU ITOJIOKCHHEC Ha

KOOPJMHATHOM TIIOCKOCTHU TpadukoB PyHKIMI Buaa y
m

=, B 3aBHCMMOCTH OT 3HAUYEHWH KOI(P(UIUEHTOB,
BXOJISIINX B (DOPMYIIBL.

KBaaparnble kopuu 19 4
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PacmnpeHHe MHOXCCTBa HATYPaJbHBIX YHCCII
J0 MHOKECTBA L CJIbIX, MHOXKCCTBA LCIIBIX YHUCCJI
A0 MHOKCCTBA pallMOHAJIbHBIX YHUCCIIL.
m
PaI_[I/IOHaJIbHOC YHCJIO KaK OTHOIICHUC g , TAC m -
EJI0€C YUCJi0, a B — HATypaJIbHOC YHCJIO.

[loHATHA KBagpaTHOroO KOPHS,
apu(METHYECKOTO KBaJJPAaTHOTO KOPHSI.

VYpaBuenue Buaa x“=a. CBoiicTBa
apu(METHYCCKUX KBaJIPATHBIX KOPHEH: KOPEHb U3

IIPOU3BENICHHUS], YACTHOTO, CTEIIEHU; TOKIECTBA
(Va) = a  rpe a>0,Va* = lal. Mpumenenne
CBOMCTB apu(hMeTUUYECKUX KBAPATHBIX KOPHEH
U1 TpeoOpa30BaHUsl YUCIOBBIX BBIPAXKEHUN U

BbrurcneHuil. ['padpux pyHkuuit ¥ = vX -

OnucbIBaTh MHOXKECTBO HCJIbIX YUCCII, MHOKCCTBO pa-
OUOHAJIBHBIX YHUCCII, COOTHOIICHHUEC MCKAY 3THMU
MHOKCCTBaMH.

CpaBHI/IBaTb u ynopsaaouuBaThb
qucCjia, BBIIIOJIHATH BBIYHUCICHUA C

panuoHaIbHBIE
palMOHAIbHBIMH
YUCJIaMH, BBIYHCJIATH 3HAYCHHS CTEIIEHEW C LENbIM
IIOKA3aTENEM.

Jloka3pIBaTh CBOICTBA apu(PMETHUECKIX KBAIPATHBIX

KOpHEH; NPUMEHSITb WX I NpeoOpa3oBaHUs
BBIPAKCHUM.

BouruncasiTh 3Ha4CHUS BBIPAXKEHUM, COJIEPHKAIIUX KBa-
paTHBIE  KOPHH; BBIPAKATH  IIEPEMEHHBIC u3
T€OMETPHUUECKUX u (hU3UIeCKuX hopmyir.
HccaenoBarsb ypaBHEHHE BUAA X~ = d; HAXOAUTh TOY-
HBIC U IPHOIMDKEHHBIC KOpHH 1TpH @ >0.

[Toxa3biBaTH CXEMaTU4YEeCKU MIOJIOKECHHE Ha|
KOOPJMHATHOM IJIOCKOCTU TpapuKoB (QyHKUUN BUAA

—

¥ =¥X B 3aBHCHUMOCTH OT 3HAU€HUN KOA(PPUIIUEHTOB

KBagparubie ypa

BHeHud 21 4

KBanpatHoe ypaBHeHue. HenonHbie kBagpaTHbIe
ypaBHeHusA. DopMyiia KOpHEN KBAIPaTHOTO
ypaBHeHus. Teopema Buera.

Pemenne npoOHO-paliiOHAIEHBIX YPaBHEHUH.

Pemenune TeKCTOBBIX 3a1a4 alreOpandecKum
CIIOCO0OM.

Pacno3naBaTthb KBajjpaTHBIE YpaBHEHUS.
PemaTe KBaspaTHbIE YpaBHEHUSI.

HccenenoBaTh KBapaTHBIC YPABHEHUS TI0 JUCKPUMH-
HaHTY ¥ KO3 GUIITUECHTAM.

Pematsn TEKCTOBBIE  3aJauu anreOpandeckuM
croco0oM: TepeXOUTh OT CIIOBECHOH (OPMYITHPOBKHU
YCIIOBHS 3a7a4ll K aireOpanmdecKod MOJIETH IyTeM
COCTaBJICHUS yPAaBHEHUS; peIIaTh COCTABICHHOEC
ypaBHCHHE; HHTEPNPETHPOBATH PE3YJIbTaT.

Pematb 1poOHO-paniioHaIbHbIE YPABHEHHUS.

HepaBencrBa 20 u

Yucnossie HCpaBCHCTBA U UX CBOMCTBA.

HepaBeHcTBO € 0/1HOM NEpeMEHHO.
PaBHOCHIIBHOCTD HepaBeHCTB. JIuHeliHbIe
HEPaBEHCTBA C OJIHOW NIEPEMEHHOM.

CucTteMbl TMHEMHBIX HEPABEHCTB C OJTHOU

epeMeHHOU

@D opMyJIMPOBATH CBOKCTBA YHCIOBBIX HEPABEHCTB, HJI-

JIOCTPHPOBATL  HUX Ha KOOPJMHATHOU MPSIMOI
TOKa3bIBATH aJIre6paI/IquKI/I; NMPUMEHATh  CBOMCTBA
HEPaBEHCTB IIPU PELICHNUH 3a7a4.

Pacno3naBaTthb JIMHENHEBIE. Pematn JIMHEWHBIE

HEPAaBCHCTBA, CUCTCMbI JIMHEHHBIX HCPABCHCTB.

HN3mepenus, npuidIMKeHUs, OLEHKHU

HpI/I6J'II/I)KCHHOC 3HA4YCHUC BCIIMYHNHEI,
TOYHOCTB

[Mpubmmkenus. [Ipukuaka u o1ieHKa pe3ylbTaToB
BBIUMCIIEHUH.

Bzaumno OJHO3HAYHOC COOTBCTCTBHUC

HaxoauTth, aHAIN3UPOBATH, CONOCTABJIATH
YHCIIOBBIE XapaKTEPUCTUKH 0OBEKTOB OKPY)KAIOLIETO
MUpa.

Hcnosb30BaTh 3amuch YUCEN B CTAHIAPTHOM BHJIE
JUTSL BBIPQKCHUS Pa3MepoB 00BEKTOB, JITUTECIBHOCTH
TIPOLIECCOB B OKPYKAIOIIEM MHUDE.

CpaBHI/IBaTL qucila HW BCIWYHHBI, 3allMCAHHBIC C
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MCKIY I[CﬁCTBPITGJIBHBIMH qucCJiaMUu U TOYKaMH

KOOPAMHATHOU MPsAMOM. YHCIOBBIE TPOMEKYTKHU:
MHTEPBAJI, OTPE30K, JIyY.

ucnoib3oBanmeM crereuu 10.

Hcnoap3oBaTh pasHbie GOpMBI 3aIMCH MTPUOIMKESHHBIX

3Ha‘-IeHI/II71; JAC€JIaTh BbIBOJAbI O TOYUHOCTH HpI/I6J'II/I)K€HI/ISI
I10 3a11MCH HpI/IGJII/DKeHHOFO 3HaA4YCHMHA.

BBLINOJIHATH BEIUMCIICHHUS C PCaJIbHBIMHA JaAHHBIMU.

BbINOJHATHL IPUKUJIKY U OIICHKY PE3yJIbTaTOB
BBIYUCIICHUI.

Hcnosb30BaTh B MHCBMEHHOM MAaTEMaTHYECKOW pedn
o0o3HaYeHHS U rpaduuecKkre n300pakeHUsT YUCIOBBIX
MHOECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY.

MHO0XeCTBO, DJIEMEHT MHOKECTBA. 3aJlaHue
MHOYECTB MePEUYHCICHUEM DJIEMEHTOB,
XapaKTEPUCTHUECKUM CBOMCTBOM. CTaHIapTHBIE
0003HaYEHMSI YMCTIOBBIX MHOXECTB. [lycToe
MHOECTBO U ero o6o3Hauenue. [loaMHOXKecTBO.
OObeMHEeHHE U TIEpeceueHne MHOKECTB, pa3-
HOCTh MHO>KECTB.

NnnrocTpanust OTHOIEHUA MEXKITY
MHO’KECTBAMH C IOMOIIBIO THarpaMm Didiepa -
BenHa.

IlonsaTus o PaBHOCHUJIBHOCTH, CJIICAOBAaHNHU,

y1'IOTp€6J'ICHI/Ie JJOTUYECKHUX CBA3OK ecau ..., mo ...,
6 MOM U MOJIbKO mom ciydae. Jlormueckue CBI3KHU

U, unu

IIpuBoauTH NpUMEpPHl KOHEUHBIX U OECKOHEYHBIX MHO-
kecTB. HaxomuTe oOBeAMHEHUE U TIEpPECEUCHHE
MHOXecTB. [IpMBOAMTH IPUMEPHI HECIIOKHBIX
KJIacCU(pUKaIUH.

Hcnonb3oBath TEOPETUKO-MHOKECTBEHHYIO
CUMBOJIUKY M S3BbIK IPH PEIICHUU 3aJa4 B XOJe
U3yUYCHMsI pa3IMUHbIX Pa3/IeoB Kypca.

NiulocTpupoBaTh  MaTeMaTHYECKHE  MTOHATHS
U yTBepKaeHus npuMepamu. MenoJib30BaTh IpuMepbl
Y KOHTPIPUMEPHI B apryMEHTALUH.

KoncTpyupoBath MareMaTH4eCKUE NPEIIOKECHHS

C MoOMOIIbIO CBA30K ecau ..., mo ..., 6 MOM U MOJIbKO MOM
cnyuae, JJOTUUCCKUX CBA3OK U, Uiu

CreneHsp ¢ 1eJBLIM NOKAa3aTeie

M (7 4). DJ1eMeHTBI CTATUCTHKH (4 1)

CreneHs ¢ 1eJIBIM TTI0Ka3aTeJIeM U €€ CBOMCTBA.

Pa3mepnr 00bEKTOB OKpYXaromero Mupa (0T
AJIEMEHTapHBIX YacTHUIl 10 BeeneHHoi),
JUTUTEIIbHOCTBIIPOIIECCOB B OKPYKAIOIIEM
mupe. Beigenenue Muoxutens - crenenu 10 B
3aIlMCH YHCIIa.

OnucareJy

®opMyIHpPOBaTh OIpE/EICHUE CTENEHH C IENbIM
nokasaresieM. @opMyIHpPOBaTh, 3aIMCHIBATH B

CUMBOJIMYECKOM  popMe U  HILIIOCTPHPOBATH
IpUMepaMu CBOICTBA CTETEHU C LIEJbIM MOKa3aTeleM;
NPUMEHSATh CBOMCTBA CTEMEHH sl IpeoOpa3zoBaHUs
BBIPAYKECHUI u BBIYMCIICHU I

pbHASl CTATUCTUKA
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[IpencraBnenue JaHHBIX B BUJIE TaOJINII,
nuarpamm, rpagukos. Ciydaitnas
M3MEH4YMBOCTD. [IpeacTaBienue o BBIGOPOYHOM
UCCIIEJOBAHUM.

N3Baekath nHOOPMALIUIO U3 TAOIUI] U TUATPaAMM, BbI-
NOJIHATH BBIYHCICHUS TIO TaOIUYHBIM  JTAHHBIM.
OmnpeaensaTs 1O JauarpaMMaM  HawOOJbIIHE U
HAaUMEHBIIINE JaHHBIC, CPABHUBATH BEIIMYNHBL

IpeacraBasite wuHbOpMANMIO B  BHAE  TaOIMII,
CTOJIOUATBIX M KPYrOBBIX JAMAarpaMM, B TOM YHCIE C
IIOMOILBIO KOMITBIOTEPHBIX IPOTPAMM.

IIpuBoaMTH NIpUMEpHI YUCIOBBIX AAHHBIX (LI€HA, POCT,
BpeMs Ha JOpOry W T. J.), HAXOAUTh CpeIHee
apu(dMeTHIECKOoe, pa3Max YHCIOBBIX HAOOPOB.

IIpuBoauTH conepxarenbHbIE TPUMEPHI
MCIIOJIb30BaHUS CPETHUX Il OMMCAHUS TaHHBIX
(YpoBeHb BOJIbI B BOJIOEME, CIIOPTUBHBIE MOKA3aTENH,
OTpe/ieNIeHNe TPaHUL] KIIMMAaTHYECKUX 30H)

IToBTOpeHue 8 yacon

9 kaace

Yucsosble pyHknum 22 .

[Tonsarue pynakumu. O6IacTh ONIpEEICHUS U
MHOECTBO 3HaueHu pyakiun. CrocoObt
3ananus ¢pyakuuu. ['paduk pynkuuu. CoiicTBa
GbyHKIIMH, UX OTOOpaKEHHE HA TpaduKe:
BO3pacTaHHe U yObIBaHUE (QYHKIUHU, HYIU
¢GbyHKIMH, coXpaHeHHe 3HaKa. UTeHue u
mocTpoeHue rpadukoB (HyHKIIHA.

[Tpumepst rpadmKOB 3aBUCUMOCTEH,
OTpaXkarolIUX peabHbIE MPOIIECCHI.

(GyHKIIMY, ONUCHIBAIOIINE TIPAMYIO U
00paTHYI0 MPOMOPIHOHATBEHBIE 3aBUCUMOCTH, HX
rpadukH.

Jluneiinas GyHkums, ee rpaduk U CBOMCTBA.
KBanpatuunas ¢pyHKIus, ee rpaduk ¥ CBOMCTBA.

KBaI[paTHHﬁ TPCXYICH, PA3JIOKCHUEC KBAJ[PATHOI'O
TPCXYJICHA HAa MHOXHTCIIN.

Crenennble QYHKIIUU C HATYPATbHBIMU
nokasaressiMu 2 U 3, ux rpaduKu U CBOMCTBA.

var — Jv y == 3fnr ay — o
Tpaduxu pyuxuuity = VX, ¥ = V%, ¥ = lxl

BeruucasTe 3HAYCHUS (byHKUIMH, 3aJJaHHBIX
dbopmynamu  (Ipu  HEOOXOJUMOCTH HCHOJIb30BaTh
KaJIBKYJISITOP);  COCTABJATH  TAaOMUIBI  3HAYCHUI
GYHKITUH.

Crtpoutpb 1o toukam rpaduku GyHKuid. OnucpIBaTh
cBOicTBa (YHKIIMM HAa OCHOBE €€ Tpaduueckoro
NIPE/ICTABIICHHUS.

MoaeanpoBaTh peaabHbIC 3aBUCUMOCTH (hOpMyIaMu U
rpaguKkaMH. Yurare rpaduku peabHBIX
3aBUCUMOCTE.

Hcnonb3oBath (YHKIMOHAIBHYIO CHMBOJMKY ISt
3alliCHl  pa3HOOOpa3HBIX  (DAKTOB, CBSI3aHHBIX C
paccMaTpuBaeMbIiMH  (QYHKIMSIMH, oOoramias OTbIT
BBITIOJTHEHUS] ~ 3HAKOBO-CUMBOJIMUECKUX  JIEHCTBHIA
CTpouTh peyeBble KOHCTPYKIIMH C HUCIOJIb30BAHUEM
(GyHKIMOHATBHOU TEPMUHOJIOTUH.

Hcnonb3oBaTh KOMIBIOTEPHBIE MPOrPaMMBbI AJS TO-
cTpoeHusi rpagukoB (QyHKIUH, IS HUCCIEIOBaHUS
MOJIOKEHUS HAa KOOPAUHATHOM MIOCKOCTH rpaduKoB

byHKIMI B 3aBUCUMOCTH oT 3HAYCHUU
K03 PULIMEHTOB, BXOAALIMX B (POpMYyITy.
PacnosHaBaThk KBaJgpaTHBIM TPEXWICH, BBISICHATH
BO3MOKHOCTb pa3iIoKEeHUS Ha MHOJKUTEIIH,
NPeICTABJATh  KBAJpAaTHBI TPEXWIEH B  BHUJIE
IIPOU3BEICHUS IMHEUHBIX MHOKUTEIIECH.
Pacno3snaBaTh BU/IbI U3y4aeMbIX QYHKIUH.
IToxa3piBaTH CXEMaTU4ECKH II0JIOKEHUE Ha
KOOPAWHATHOH MJIOCKOCTU TpagukoB GyHKUIUI BUAA y
m
2 2

=k, y=kx+b y=my=ax,y=ax"tc y=ax" +

bx+ ¢ B 3aBMCUMOCTHU OT 3HAYCHUN KOADDUIIHEHTOR
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YpaBHeHUs] U HEPABEHCTBA ¢ 0JIHOI mepeMeHHO 14 4

YpaBHeHue ¢ oqHOM nepeMeHHoM. Kopenb
YpPaBHEHHUS.

Pewrenne ypaBHeHuUM, CBOAAIIMXCS K KBaIpar-
HBIM. bUKBajgpaTHOE ypaBHEHHE.

[IpuMmeps! penieHust ypaBHEHUN TPEThEU U
YETBEPTOU CTEIIEHM PA3JI0KECHUEM Ha MHOKHTEIIH.

Pemenne npoOHO-paniMOHANBHBIX YPAaBHEHHH.

Pemenne TekcToBBIX 3a7au anredpandeckum
crrocooom

PacnosHaBaTh JIMHEVHBIC U KBAJpaTHBIE YpaBHEHUS,
1eNIbIEe U IPOOHBIE YPaBHEHUS.

Pemarte JIMHEVHBIE, KBaJPATHBIC YPABHEHUS, a TAKKE
ypaBHEHHMS, CBOJIIMECS K HHUM; pelmaThb IpoOHO-
palMOHAIbHbIE YPABHECHHUS.

HccaenoBarh KBagpaTHbIC YPaBHEHUS MO JUCKPUMHU-
HAHTY U KO PHUIIHEHTAM.

Pemarp  TEKCTOBbIE  3ajaudl  aureOpanyecKum
croco0OM: MEPEXOANUTH OT CIIOBECHOH (HOPMYITHPOBKU
YCIIOBUS 3a7a4d K alreOpandecKkoid MOJeNu IyTeM
COCTABIICHHS YpPaBHEHHUS; pelmaTh COCTAaBICHHOE
ypaBHEHHE; HHTEPIPETHPOBATDH PE3yIbTaT

KBagparHsle HepaBeHCTBa.

®opMyJHPOBATH CBOWCTBA YHMCIIOBBIX HEPABEHCTB,
WIIOCTPUPOBATHL MX Ha KOOPAMHATHOM MpPSMOM,
AOKa3bIBaTh aareOpanyecky; MPUMEHATb CBOWCTBa
HEPaBEHCTB NP PEIICHUH 3a1a4.

Pacno3HaBaTth JIMHEHBIE U KBaJIPAaTHBIE HEPABEHCTBA.
Pemiate KBajgpaTHbIE HEPAaBEHCTBA Ha OCHOBE Ipa-
budeckux mpercTaBIeHUM

YpaBHeHNs] M HEPABEHCTBA C ABYMS epeMeHHbIMH 17 4

VYpaBHeHHE ¢ IByMS [IE€PEMEHHBIMU.
JIuHeitHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU.
[Tpumepsl penieHrst ypaBHEHUM B LEbIX YHCIIaX.

CucreMa ypaBHEHUH € IByMsI IEPEMEHHBIMH.
PaBHOCHIIBHOCTB cucTeM ypaBHeHUM. Cuctema
JIBYX JIMHEWHBIX YPABHEHUM C ABYMS
MIEPEMEHHBIMH; PEICHHE MT0ACTAHOBKOM U
cioxeHueM. Perenne cuctem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIUHEHHOE, a IPYyroe BTOPOii
crenenu. [Ipumeps perieHus cuctem
HEJTMHEWHBIX YpaBHEHUH.

Pemenne TekcToBBIX 3a7a4
anredpanveckumM crnocodom. [lekapToBbl
KOOPJUHATHI Ha TJIOCKOCTH.
['padmyeckas uHTEpHIpETALIUS YPAaBHEHUS
C IBYMS IEPEMEHHBIMHU.

I'padux nuHEHHOTO YpaBHEHUS C
JBYMS IIEPEMEHHBIMU,

I'paduxu npocTelnx HeMMHEHHBIX
ypaBHeHuH (mapabouia, runepoosia, OKpY>KHOCTb).

I'padmyeckast uHTEpHIpETALIMS CUCTEMBI
ypaBHEHUH C IBYMsI IEPEMEHHBIMU

Onpenenasitb, SBISETCS U I1apa YUCEN PEIICHUEM JaH-
HOIO YpaBHEHUS C JABYMs IEPEMEHHBIMU; NPHUBOAMUTH
IIPUMEPBI PEIIEHUS YPABHEHUH C IBYMS [IEPEMEHHBIMU.

Pemath 3amaum, anreOpanveckoil MOJCIIBIO KOTOPBIX
SABJSICTCS.  ypaBHEHHWE C JIByMS II€PEMEHHBIMH;
HAXOJHUTh LIEJIbIC PEIICHUS ITyTeM repedopa.

Pemiatp cuctembl JIByX ypaBHEHHH C JIByMs
NEPEMEHHBIMH, YKa3aHHbIE B COACPKAHHH.
Pematb  TekcTOBbIE  3a7auyu  anredpanyecKum

CIIOCOOOM: MEepPEeXOAUTh OT CIOBECHOH (HOPMYTUPOBKU
YCIOBUS 33JIa4d K aNre0panyeckoil MOy myTeM
COCTaBIIGHUSI  CUCTEMBI YpaBHEHUH; pemiaTb
COCTAaBIICHHYIO CUCTEMY ypaBHEHUI; WH-
TEePIPETUPOBATH PE3YNbTAT.

CtpouTthb rpaduku ypaBHEHUH C IBYMS IIEPEMEHHBIMH.
Koncrpyuposatsn SKBUBAJICHTHBIE peyeBbie
BBICKA3bIBaHUS C MCIIOJIb30BAHUEM aNreOpandeckoro u
T€OMETPUUECKOTO SI3bIKOB.

Pemiate u wMccieqoBaTh ypaBHEHUSI U CHUCTEMBI
ypaBHEHUH Ha OCHOBE (PYHKIHOHATHHO-TpadUIecKuX
MPEACTABICHUN YPaBHEHUI
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YuciioBbIe M0CJIE10BATEIBHOCTH. ApU(PM

CTUYECKAsl U TEOMETPUYCCKAA IIPOIrPeCcCum 154

TlousiTie YnCIOBOM MOCJICIOBATEILHOCTH.
3ajanue Mocae0BaTeIbHOCTH PEKYPPEHTHOM
dbopmyioit u popmyIoi I-ro YIeHa.

ApudpmeTrrueckas # T€OMETpUIECKas
nporpeccur. @opMyiibl I-TO WIEHA
apu(METHIECKON U TEOMETPUIECKON MPOTPECCHIA,
CYMMBI TIEPBBIX 7 WIEHOB. M300paxenne 4ieHOB
apu(METHYECKON U TEOMETPUIECKOH Mporpeccuit
TOYKaMU KOOPJIMHATHOW IUIOCKOCTH. JINHEHHBIN U
AKCMOHEHIMAIBHBIN pocT. C10XKHBIE TPOLEHTHI

I[IpuMeHSITH HHIIEKCHBIC 0003HAYEHUS, CTPOUTH peue-
BbI€ BBICKA3bIBAHUS C UCIIOJIb30BAHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C TIOHSATHEM TOCIEI0BATEIBHOCTH.

BbI4ucasATh YiICHBI TOCIEI0BATENILHOCTEHN, 3a/JAHHBIX
dbopmyIoii M-ro YjieHa Wik peKyppeHTHOU (PopMyITon.
YcranaBaMBaTh 3aKOHOMEPHOCTh B TOCTPOEHUY|

NIOCJIEIOBATEBHOCTH,  €CIM  HM3BECTHBI NIEPBBIQ
HECKOJIBKO e¢ wieHOB. M300pakaTh YieHbI
MOCJIEZIOBATEILHOCTH TOYKAMM Ha  KOOPAMHATHOM
IUIOCKOCTH.

Pacno3naBaTh apupMeTHUYECKYI0 U T€OMETPUUECKYIO
NpOTPECCUU TPU Pa3HbIX criocolax 3ajaHus. BeIBoAMTH

BepositTHocTh M ctaTucTHKa (13 4)

CayuaiiHble cOObITHSI M BEPOATHOCTh

[ToHATHE O CITy4allHOM OIIBITE U CIIy4alilHOM
coObIThH. YacToTa cirydaifHOTO COOBITHSL.
CraTHCTHUECKHI MOIXO0/ K TIOHITHIO
BEpPOSTHOCTH. BEpOSITHOCTH TTPOTUBOIIOIOKHBIX
coObITHi. JIoCTOBEpHBIC U HEBO3MOKHBIC
coObITHs. PaB-HOBO3MOXKHOCTH COOBITHIA.
Kitaccnueckoe onpeneneHne BEpOsITHOCTH

IIpoBoauTh cirydaliHbIE HKCIIEPUMEHTHI, B TOM YHCIIE C
MTOMOIIIBIO KOMITBIOTEPHOTO MOJEIINPOBAHUS,
UHTEPIPETUPOBATh UX  PE3yabTaThl. BbIYMCIATH
YaCTOTY CIy4alHOTO COOBITHS; OIICHUBATH BEPOSTHOCTH
C TIOMOIIBIO YaCTOTBHI, TOJIy4€HHOU OIBITHBIM ITyTEM.

Pemarts 3a1aun Ha HAXO0XKIEHUE BEPOSITHOCTEN
COOBITHIA.

IlpuBoaAMTL TpUMEpPHl  CIy4alHBIX COOBITHH, B
YaCTHOCTH JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHIA,
MaJoBEpOSTHBIX coObITHil. IlpuMBOAUTHL TpHUMEpPHI
PaBHOBEPOSTHBIX COOBITUI

DJIeMeHTEI

KOMOMHATOPUKHU

Pemenne koMOMHATOPHBIX 33124 TIEpeOOpPOM
BapuanToB. KoMOMHATOpHOE TIPaBHIIO
yMHOkeHUs1. [lepecTaHoBKH U (pakTopual

BoinoaHaTh epedop BceX BO3MOKHBIX BAPUAHTOB
JUTSI TIepecueTa 0ObeKTOB MIIM KOMOWHAIIN.

I[IpuMeHATH PAaBUIO KOMOMHATOPHOTO YMHOXKEHHS IS
pemieHust 3a7a4 Ha HaXOXKAEHHE 4YHCiIa OOBEKTOB WIIH
KOMOMHaUuH (mnaronanu MHOI'OYTOJIbHUKA,
PYKOMOXKATHS, YUCIO KOIOB, MIH(POB, Mapoje u T. 11.).

Pacno3HaBarthb 3a/ladyi Ha ONpCACJICHUC YHCJIa IICPeCTa-
HOBOK W BBIIIOJIHATH COOTBETCTBYIOIIUC BbIYHUCIICHUSA.

PemaTp 3a1a4u Ha BBIYUCIICHHUE BCPOATHOCTH C
MNPUMCHCHUCM KOM6I/IH3TOpI/IKI/I

Ilogmopenue — 21y
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