[Ipunoxenne Ned

K OCHOBHOI 00pa30BaTeIbHOM MporpaMme
OCHOBHOTO 00111eT0 00pa3oBaHus,
yrBepxkaéHHon nmpuka3zom ot 03.09.2015r. Ne100

PABOYAA ITPOIT'PAMMA
AJI'EBPA

{ — 9 KJaaccowl



HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yueGHoro nipenmerta «Jlureparypa» Ajiss OCHOBHOTO OOIIETro
00pa3oBaHUs

pa3paboTaHa Ha OCHOBE:

-denepanbHOro rocy1apcTBEHHOTO 00PA30BATENHLHOTO CTaHAAPTa OCHOBHOTO OOIIETO
OOpazoBanusi, yrBepxkAEHHOTO Mpukazom Muno6pHayku Poccun ot 17 gexadpst 2010
r. No 1897.

- [Ipukaza MunuctepctBa oOpazoBanus u Hayku PO ot 31.12.15r. Ne 1577 "O
BHECEHUH U3MEHEHHH B (peiepalibHbIi rocy1apCTBEHHBIM 00pa30BaTeIbHbIN CTaHAapT
OCHOBHOT'0 0011IeT0 00pa30BaHus, YTBEPKIECHHOTO TPUKa30M MHUHHCTEPCTBA
oOpa3zoBanus u Hayku PO ot 17.12. 2010r. Ne 1897

- OCHOBHOM 00pa30BaTeIbHON IPOrPaMMBbI OCHOBHOTO 0011IeT0 0Opa3zoBanus MOY -
COUI n. Hosrie UBanTéHKY;

- IIporpamma. CoopHuK pabouux mnporpamm. Anrebpa 7/—9 kmaccel. I[locoOue s

yauTeliel 001eoopa3oBaTebHbIX opranu3anuii. CocraButens T. A. BypmuctpoBa. —
2-¢ u3a., nor. — M.: [IpocBemenue, 2014.

- OenepalibHOTO MEPEUHS YYEOHUKOB, PEKOMEHIYEMbIX K UCIIOJIb30BAHUIO TIPH
peann3anuyi UMEIOIINX TOCYapCTBEHHYIO aKKPEIUTAITUIO0 00pa30BaTEeIbHBIX
porpaMM Ha4aJIbHOTO OOI1IeT0, OCHOBHOTO OOIIEro M CPeIHETo 00111ero o0pa3oBaHus;
- Yuebnoro mnana MOY-COII x. HoBeie MIBaliTEHK Y,

- [lonoxenus o padoueit mporpamme MOY-COII n1. HoBbie UBaitTéHKY;

PaGouas nmporpamMmmMa opueHTHpPOBaHA Ha MCTIOJIB30BaHUE YICOHO — METOIMYECKOTO
KOMILJIEKTA IO MPEIMETY:

1. FO.H.MakapsrueB, H.I'. Munarok, K.M.Hemkos, C.b.CyBopoBa. Anrebpa: 7 ki. /—
M.: ITpocsemienue,2013.

2. H. I Munowk , 1. C. lllneikoBa.,Anredpa, 7 ki1.: pabouas terpans. B 2 4. /— M.:
[Ipocsemenue, 2014.

3. I0.H.MakapsriueB, H.I'. Munarok, K.M.Hemkos, C.b.CyBopoBa. Anredpa: 8 ki. /—
M.: ITpocsemienue,2013.

4. .H.I'. Munowx , U. C. lllneikoBa.,Anredpa, 8 ki1.: padoyast Tetpaas. B 2 4. /— M.:
[Ipoceenienue, 2014. 5.10.H.Makapsiues, H.I'.Munatok, K.1.Hemikos,
C.b.CyBopoga. Anreopa: 9 ki. /— M.: IIpocsemenue,2013.

6..H. I Munorwx , Y. C. llneikoBa.,Anredpa, 9 xi1.: pabodas terpaap. B 2 4. /— M.:
[Ipocsemenne, 2014.



Ilnanupyemblie pe3yabTaThl H3yUeHHsI Y4eOHOT0 peaMeTa «AJjredopa» B
7—9 kaaccax

PAIIMOHAJIBHBIE YN CJIA

BBITTyCKHHUK HAYYUTCS:

MMOHUMATh OCOOCHHOCTH JICCATHYHOMN CHCTEMBI CUYMCIICHHS; BJAJACTh IIOHITHIMH,
CBSI3aHHBIMHU C JISTUMOCTBIO HATypaJbHBIX YUCEN, BBIpaXkKaTh YHCIIA B SKBUBAJICHTHBIX
¢dopMmax, BEIOMpas HarboJIee MOIXO YO B 3aBUCHMOCTH OT KOHKPETHOM CHTYaIlUH;
CPaBHHMBATh U YIIOPSIJIOYHBATH PAIlHOHATIBHBIC YHCIIA; BBITOJHATH BEIYUCICHHS C
paroHaIbHBIMU YHCIAMH, COUCTasl YCTHBIC W TUChbMEHHBIC IPUEMBI BBIYUCIICHUH,
IPUMEHSATH KaJIbKYJISITOD;

WCIIOJIb30BaTh MOHATHS U YMEHHS, CBSI3aHHBIC C MPOITOPIIHOHATBHOCTHIO BEJTUYHH,
IIPOIIEHTAMH B XOJI¢ PEIICHHUS MaTeMaTHICCKUX 3aJ1ad M 3a]1a4 U3 CMEKHBIX
IIPEIMETOB, BBITIOJIHATH HECIIOXKHBIC MTPAKTUYECKHUE PACUETHI.

Buinycknux nonyuum 603modicHocmo:

NO3HAKOMUMBCSL C NOZUYUOHHBIMU CUCTEMAMU CHUCTEHUSL C OCHOBAHUSIMU,
omauunvimu om 10; yenyoums u pazeums npedcmasienusi 0 HamypaibHbIX YUCIAX U
CBOUCMBAX 0CIUMOCMU, HAYYUMbCS UCNOIb308ANb NPUEMbL, PAYUOHAIUSUPYIOUUE
BbIYUCTICHUS, NPUOOPECmU NPUBLIUKY KOHMPOIUPOSAMb GbIYUCTCHUS, 8blOUDASL
nOOX00sWUll O cumyayuu cnocoo.

JEWCTBUTEJIBHBIE UHUCJIA

BBINYCKHUK HAYIHTCS:

HCII0JIb30BaTh HavYaJbHBIC IIPEICTABICHHUS O MHOXKECTBE JICHCTBUTCIIBHBIX YHCEIT;
BJIQJICTh MTOHIATHEM KBaJIPaTHOT'O KOPHSI, IPUMEHSTH €0 B BBIYMCICHUSX.

Buinycknux nonyyum 6o3modicHocmo:
pazsums npe0CmasieHue 0 Yucie U YUCI08bIX CUCeMAax om HAMypaibHbIX 00
0elicmeumenbHblX Yucesl; 0 poJiu 8bIYUCTICHUL 8 Uell08eUeCKOl NPaKmuKe, pa3eums u
Veyoums 3HaHUsL 0 0eCAMUYHOU 3aNUCU OeliICMBUMENbHbIX Yucel (nepuoouyeckue u
Henepuoouyeckue opoou).

N3MEPEHUSA, IIPUBJINKEHUS, OHEHKHA

BrinyckHUK HayuuTCs:

WCIIOJIb30BAaTh B XOJIC PEIICHUS 3a/1a4 dJICMCHTAPHBIC TIPEICTABJICHHSI, CBI3aHHBIC C
pUOIMKEHHBIMHA 3HAUYCHUSIMU BETMYHWH.

Bulnycknuk noiyuum 603mM04CHOCMb:

NOHSAMb, YO YUCT08ble OAHHbIe, KOMOPble UCNOIb3VIOMCSL 015 XaAPaAKmepUucmuKu
00BEeKMO8 OKPYIHCAIOUe20 MUPA, ABASIOMCI NPEUMYUECTNEEHHO NPUOTUNCEHHBIMU, U0
10 3anUcu NPUOTUNCEHHBIX 3HAUEHUL, COOePAHCAUSUXCS 8 UHDOPMAYUOHHBIX
UCMOYHUKAX, MOJICHO CYOUMb O NOZPEUHOCTIU NPUOTIUNCEHUS, NOHAMb, YO
NOCPEeUHOCb Pe3yIbmama 8blHUCIeHU 00NNCHA ObIMb COUBMEPUMA C NOCPEULHOCIBIO
UCXOOHBIX OAHHDIX.

AJITEBPAMYECKUE BbIPA’KEHUS

BbIIyCKHUK Hay4duTCS:

BJIQJICTh TTOHATHIMH «TOXIECTBO», «TOXICCTBEHHOE MpeoOpa30oBaHKEy, periaTh
3a/1auu, cojiepkaimiue OyKBeHHbIE JaHHbIC; paboTaTh ¢ (hOpMyIaMu; BBITIOJIHSTH



npeo0pa30BaHus BRIPAKECHUH, COAEPKAIUX CTETICHH C IETBIMH IMOKA3aTEIIMU U
KBa/IpaTHbIE KOPHU; BBIMOIHATH TOKIECTBEHHbIE IPEOOPa30BaHuUsl PalMOHAIbHBIX
BBIPOKEHUI Ha OCHOBE MPABKII JEHCTBUN HAJ] MHOTOWIEHAMHU U aareOpandecKuMu
JIpOOSIMHU; BBITIOJIHITH Pa3JIOKEHUE MHOTOUJICHOB HA MHOKUTEIH.

Buinycknux nonyyum 6o3modcHocmo:

HayuumuCsi 8bINOJIHAMb MHO20ULA208ble NPE0OPA308aHUS PAYUOHAILHBIX 8bIPANCEHU,
NPUMEHSISL WUPOKULL HAOOP cnoco608
U NPUEMOB; NPUMEHAMb MOHNCOECMBEHHble NPeodPA308aHUs O peleHUs 3a0a U3
PA3IUYHBIX Pa30enos Kypca (Hanpumep, 071 HAX0HCOeHUs: HauboNbule20/HauMeHbULe20
3HAYEHUs BbIPAICEHUSL).

YPABHEHUA

BrinmyckHUK HAydnTCS:

peraTh OCHOBHBIE BUIBI PAIIMOHAIBHBIX YPaBHEHUN C OJTHON TIEPEMEHHOM, CHCTEMBI
JIBYX YpaBHEHUH C ABYMsI IEPEMEHHBIMU;

MOHUMAaTh YPABHEHHE KaK BAXKHEUIITYI0 MATEMAaTUYECKYIO MOJIENb JIJIsi OITMCAHUS U
U3Y4YEHUS pa3HOOOPa3HbIX PEabHBIX CUTYAIIUA, PEIIaTh TEKCTOBBIC 3a/1a4u
are0panyeckuM METOJIOM; TPUMEHSTh Tpaduueckue npeICTaBIeHUs IS
UCCJIEIOBAHUS YPaBHEHUM, UCCIICIOBAHUS U PEIICHUS CUCTEM YPaBHEHUM C ABYMS
NePEMEHHBIMH.

Buvinycknux nonyyum 6o3modrcHocmo:
061a0emsb CReyUaIbHbIMU NPUEMAMU PeUeHUs YPAGHEeHU U CUCTeM VPAGHEeHU,
VBEpPEeHHO NPUMEHAMb annapam ypaeHeHull

07151 peuieHus pasHooOpaA3HbIX 3a0ay U3 MAMEMAMUKU, CMEHCHLIX NPeoMemos,
NPAKMUKU, NPUMEHAMb epaguieckue npedcmasieHus 05l UCCIe008aHUsL YPAGHEHU,
cucmem ypasHeHul, cooepaicaujux OyKeenHvie K03 huyuennol.

HEPABEHCTBA
BrinyckHUK HayuuTCs:

MOHUMATh U MPUMEHSITh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSA3aHHBIE C OTHOIIICHUEM
HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB; PEIATh JTUHEHHBIE HEPABEHCTBA C
OJHOM IEPEMEHHOU U UX CUCTEMBI; pelIaTh KBAJAPATHBIE HEPABEHCTBA C OIIOPOM Ha
rpaduyueckue npecTaBIeHuUs; MPUMEHATD aIfapaT HEPABEHCTB JJI PEIICHUS 3a7a4 U3
Pa3IMYHBIX Pa3esioB Kypca.

Buinycknux nonyuum 603mMoicHOCHb HAYUUMbBCA:

PA3HO00OPA3HBIM NPUEMAM OOKA3AMENLCMBA HEPABEHCMS, YBEPEHHO NPUMEHSIMb
annapam HepageHcms OJisl peueHUs pasHo0OPA3HbIX MameMamudeckux 3a0ay u 3a0ay
U3 CMENCHLIX NPeOMemo8, NPAKMUKU, NPUMEHAMb epaguiecKue npeocmasieHus s
UCCNIe008aHUSI HEPABEHCMS, CUCEM HEPABEHCMS, coOepicaujux OyKeeHHble
K03¢hpuyuermoi.

OCHOBHBIE INIOHATHUS. YNCJIOBBIE ®YHKIINHA
BbIlycKHUK Hay4dnTCS:

MOHUMATh ¥ UCTIOJIB30BaTh (YHKITMOHATHHBIC TTOHSATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS); CTPOUTH TPaduKH dJIEMEHTAPHBIX (QYHKITUN;
HCCJIEIOBATh CBOMCTBA YMCIIOBBIX (DYHKIIUNA HA OCHOBE MU3yUCHUS MMOBEJICHUS UX
rpauKoB;



MOHMMATh (DYHKITHIO KaK BAXKHEUIITYI0O MaTEMaTHICCKYIO MOJICITb JJIsT OTIMCAHUS
IIPOIIECCOB U SBJICHUH OKPYIKAIOIIET0 MHUPA,

IPUMEHSATH (DYHKIIMOHAIBHBIN SI3bIK JJISI ONMCAHUS M UCCIICAOBAHUS 3aBUCHMOCTEH
MEXAy (PU3NICCKUMH BETMYNHAMMU.

Buinycknux nonyuum 603mMoxiCHOCHb HAYYUMBCA!

nPOBOOUMb UCCIeO08AHUSL, CEAZAHHbIE C U3YHUEeHUEM CBOUCME (DYHKYULL, 8 MOM YUCIe C
UCNONb308AHUEM KOMIbIOMEPA, HA

OCHOBe 2PAhUKO8 U3YYEeHHBIX PYHKYUL CIMPOUmMb OOee CLOJHCHbIE 2PAPUKU (KYCOUHO-
3Q0aHHble, C «BLIKOJIOMBIMUY MOUYKAMU U M. N.); UCNOIb308AMb PYHKYUOHATbHBLE
npedcmaesiieHus U C8oUCmaa YyHKyull 0Jisk peueHuss Mamemamuieckux 3a0ay u3
PA3UUHbIX pazoeos Kypcd.

YUCJOBBIE TIOCIEAOBATEJBHOCTH

BBITTyCKHUK HAydUTCS:

IOHMMAaTh ¥ MCIOJIb30BaTh SI3bIK MOCIICIOBATEIBHOCTEH (TEPMHUHBI, CHMBOJIUYCCKUE
0003HaUCHHUS); MPUMECHATH (DOPMYJIbI, CBSI3aHHBIC C apU(PMETHICCKON H
ICOMETPUUICCKON IPOrPECCUSIMHU, U arapaT, c(GopMHUPOBaHHBINA MTPU U3YUCHUH JIPYTHUX
pa3ziesoB Kypca, K pEIICHUIO 3a/1a4, B TOM YHCJIC KOHTEKCTOM U3 PCalbHOM JKU3HH.
Buinycknux nonyuum 603mMoxicHOCHb HAYYUMBCA!
peuams KOMOUHUPOBAHHbLE 3A0A4U C NPUMEHEeHUEeM BOPMYI N-20 YleHA U CYMMbl
nepebix N WieHO8 apuhmemudecKkoil
U 2eomMempuiecKoll npo2peccuil, NPUMeHsIS NPU SMoM annapam ypasHeHul u
HepaseHCcme, NOHUMAMb apUpMemuuecKyio u 2eOMempuiecKyro npocpeccuu Kax
DYHKYUU HAMYPATLHO20 AP2YMEHMA, CE53bl8aMb APUDMEMUUECKYI0 NPOSPECCUIO C
JIUHELIHBIM POCTOM, 2e0MEeMPUYECKVIO — C IKCHOHEHYUATIbHBIM POCHIOM.
OIIUCATEJIBHASI CTATUCTHUKA
BBINYCKHHUK HAYYUTCS HCIIOJIB30BATh MMPOCTEHIIIHE CITOCOOBI ITPEICTABICHHS M aHAIH3a
CTATUCTUYCCKUX JIAHHBIX.

Buvinycxnux nonyuum 603moaucHocme

npuobpecmu nepeoOHAUAIbHLLL ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU
ONnpoca 0oOWecmMBeHH020 MHEHUsL, OCYWECMEIISIMb UX AHAIU3, NPEOCABIISIMb
pe3yIbmamsvl Onpoca 8 8uoe maobauysvl, OUASPAMMYIL.

CJIYYAMHBIE COBBITHUS 1 BEPOSITHOCTH
BBINyCKHHK HAy4HUTCS HAXOJIUTh OTHOCHTEIILHYIO YaCTOTY U BEPOSITHOCTD CIy4aiiHOTO
COOBITHS.

BolnyckHuk noiyuum 603mM0o%CHOCHb NPUOOpecmu Onbvim NPo8eOeHUst CIyYAUHBIX
9KCNEPUMEHMO8, 8 MOM YUCTE C NOMOULbIO KOMNBIOMEPHO20 MOOEIUPOBAHUSL,
UHmMepnpemayuu ux pe3yivmamaos.

KOMBHUHATOPUKA

BBINYCKHUK HAYYUTCS peIiaTh KOMOMHATOPHBIC 3a1aUl Ha HAXOXKICHHUE YUCIIa
00BEKTOB MJIM KOMOWHAIIAH.

Buinyckrux nonyuum 603mMoi#CHOCMb HAYYUMBCSA HEKOMOPLIM CHEYUATbHBIM NPUEMAM
peuienusi KOMOUHAMOPHBIX 3A0ay.



Coaep:xxanue y4eOHOro mpeaMera, Kypca ajaredpsl B 7-9 kiaccax

Yucaa

PanuonajibHble YHCIA
MHOKecTBO paloHalbHBIX yncesn. CpaBHEHUE PAallMOHATBHBIX YHCET.
JleficTBUS ¢ palmoHaIBHBIMU YucIaMU. [Ipedcmasnenue payuoraibHo20 Yucia
decsamuyHol 0poowio.

HppaunonajbHbIe YUCIA
[TonsiTHE UppalMOHANBHOTO YKcia. Pacio3HaBaHune UpparioHaIbHbBIX YUCEN.
[Tpumepsl qokazarenseTB B anredpe. UppannonansHocTh uncia 2 . [Ipumenenue
B reomeTpuu. CpasHenue uppayuoHanibusix yucei. Muoocecmeo
0elcmeumenbHbixX Yucel.

ToxnecTBeHHbIE IPeoOpa3oBaHUs

YucjioBble 1 0YyKBEHHbIE BbIPAKEeHUS
BripaxkeHne ¢ nepeMeHHON. 3Ha4eHUE BbIpakeHus. [1oacTaHOBKA BBIpaKEHUN
BMECTO MEPEMEHHBIX.

LeJbie BoIpakeHust
CremneHb ¢ HaTypaJIbHBIM TIOKa3aresieM U e€ cBoiicTBa. [IpeobpazoBanus
BBIPKEHUI, COIEPKAIINX CTEIIEHU C HATypalbHBIM Moka3areneM. OaHOUIEH,
MHOTOWIEH. [IefCTBUS ¢ OTHOWIEHAMH U MHOTOUYJICHAMU (CIIOKEHHE,
BBIYUTAHMUE,
YMHOX€EHHE). POpMYJIbl COKPAILIEHHOTO YMHOXKEHUS: pa3HOCTh KBaPATOB,
KBaJIpaT CyMMBI U Pa3HOCTHU. PaznojkeHre MHOro4YJeHa Ha MHOXKUTEIH:
BbIHECEHHUE OOIIEro MHOKHUTEIIS 32 CKOOKH, epynnuposKka, npumenenue hopmyi
COKpawéHno2o ymHoxcenus. Keaopamnwiii mpéxunen, pasznoscenue
K68AOpAMHO20 MPEXUNEHA HA MHONCUMETU.

JApoOHO-paniuoHa/IbHbIE BHIPAKEHUS
Crenenb ¢ uenbiM nokazarenem. [IpeodpasoBanue 1poOHO-TUHENHBIX
BBIPKEHUI: CII0)KEHHE, YMHOXKEHUE, JIeJICHUE. Aneedpauyeckas opoow.
Jonycmumbie 3Hauenus: nepemenHblx 8 OPOOHO-PAYUOHAILHBIX BbIPANCEHUSIX .
Cokpawenue anceopauueckux opobeu. llpusedenue aneeopauueckux opoobeii K
obwemy snamenameno. [leticmsus ¢ aneeopauseckumu OpoosMU: ClodceHue,
svluUmMaHue, YMHodiCeHUe, 0elleHue, 86036edenue 6 cmenets. lIpeobpazosanue
BLIPAINCEHUL, COOEPIAHCAUIUX 3HAK MOOYIIAL.

KBaaparHbie KOpHH

Apudmernueckuii KBapaTHbI KOpeHb. [Ipeobpa3zoBanue BhIpaKEHUIH,
coJiep KalluX KBaJpaTHbIE KOPHU: YMHOKEHHE, JICJICHUE, BBIHECEHUE MHOKUTES
U3-TI0J] 3HAKA KOPHS, BHeCeHUe MHOMCUMeNs N0O 3HAK KOPHAL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOICTBA YMCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ mepeMEeHHOM.

YpaBHeHust
[TonsiTve ypaBHEHUs U KOPHS ypaBHEHUs. [Ipedcmasnenue o pagnocuibHOCmu
ypasHenutl. Obracms onpedeneHus ypasHeHus (00aacmes 00NyCmMuUMbIX 3HAYEHU
nepemeHHoll).



JIuHeiiHOe ypaBHEeHHE U er0 KOPHU
Pemienve NTMHENHBIX ypaBHEHUN. JIuHetinoe ypagHeHue ¢ napamempom.
Konuuecmeo xopueti aunetinoco ypasnenus. Pewenue nunetinvlx ypasreHuii ¢
napamempom.
KBanpaTHoe ypaBHeHNe U er0 KOPHU
KBaapartueie ypaBHeHus. Henosnbie kBagpaTHble ypaBHeHUS. [JUCKpUMHUHAHT
KBaJlpaTHOTO ypaBHeHUs. Dopmyna KOpHEH KBaipaTHOTO ypaBHEHUs. Teopema
Buema. Teopema, oopamuas meopeme Buema. PellieHre KBaipaTHBIX
ypaBHEHHUM: UCTIONB30BaHUE (POPMYJIBI IS HAXOXKACHUS KOPHEH, epaguueckutl
Memoo peuletusl, pa3nodcenue Ha MHOMCUmenu, no0oop KopHel ¢
ucnonvzoeanuem meopemvl Buema. Konuvecmeo xopneu K6aopammoz2o
VPaeHeHus 8 3a8UCUMOCU OM e20 OucKkpumunanma. bukeaopammnvle ypasnenusi.
Ypasnenus, ceooumvie k aunetinviv u keaopamuvim. Keaopamuvie ypagnenus c
napamempom.
JApoOHo-pannoHaIbHbIEe YPABHEHUS
Pemenue mpocredux 1poOHO-TMHEWHBIX YpaBHEHUN. Peutenue opooHo-
PAYUOHANbHBIX
VpPaBHeHU.
Memoowl pewienus ypasHeHuii: Memoovl pa8HOCUNbHBIX NPeoOPa308aHULL, Memoo
3aMeHbl
nepemerHol, epaguyeckuti memood. Hcnonvzosanue ceovcms (ynKyuil npu
peuieHul ypasHeHul.
lIpocmeriwiue uppayuonanvrvle YypasHeHus 6Uod .

Ypasuenus suoa \/ f(x) = a,\/ f(x) = \/ g(x) .Ypasuenus 6 yenvix uucnax. |

Cucrembl ypaBHeHUH
YpaBHEeHHE ¢ ABYMS ITIEpEMEHHBIMU. JINHEWHOE YpaBHEHUE C JBYMsI
nepeMeHHbIMU. [Ipsamas kak epaguueckasn unmepnpemayus IUHEUHO20
ypasHenus ¢ 08yms nepemennvimu. [1oHsATHE cucTeMbl ypaBHEHU. Perienne
CUCTEMBI YPABHEHHI. METOIBI PEMIEHUSI CUCTEM JIMHENHBIX YPABHEHUH C ABYMS
MEPEMEHHBIMU: epaghuuecKkuti Mmemoo,
Memoo CNoHCeHUs, METOJl TOICTaHOBKU. Cucmembl TUHEUHbIX YPAGHEHUIL C
napamempom.
HepaBencrBa
Yucnosbie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB. [IpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPH 33JaHHBIX 3HAYEHUSIX NepeMeHHbIX. HepaBeHcTBO
c nepemeHHoi. CTporue u HecTporue HepaBeHcTBa. Obnacme onpeodeneHus
Hepaeencmea (061acmeb 00Ny CMUMbIX 3HAYEHUL nepemenHol). Perenne TMHeHbIX
HEPABEHCTB.
Keaopamnoe nepasencmeo u e2o pewenus. Peuwenue k6aopamuvix HepageHCcms:
UCNONIb308AHUE CEOUCME U 2PAPUKA K8AOPAMUYUHOU DYHKYUU, MEMOO UHMEPBAIO8.
3anuce pewenus K6AOPAMHO20 HEPABEHCMEA.
Pewenue yenvix u OpobHO-payuoHaIbHLIX HEPABEHCE MEMOOOM UHMEPBALO8.
CucremMbl HEpaBEHCTB




CucreMbl HEPABEHCTB C OJIHOM NIEpeMEHHON. Pelienne cucteM HEPaBEHCTB € OJTHOM
MIEPEMEHHON: JIMHEHHBIX, kgaopamubvix. I300pa’keHNe pEIIeHUs] CUCTEMBbI
HEPaBEHCTB Ha YMCJIIOBOM MPsIMOM. 3aNuCh PEIIeHHs] CHCTEMbl HEPABEHCTB.
DyHKIMHA
IHousiTe PpyHKIUHA
JlexapToBBI KOOPAMHATHI HA TUIOCKOCTU. POpMUpOBAHUE TIPEICTABIICHUMN O
MeETaIpeMETHOM MOHATUHU «KOOpAUHATHDY. CriocoObl 3aaHus yHKIIHIA:
aHaIMTUYEeCKH, rpaduueckuit, Tabnuunbiid. ['paduk Qynkuuu. [Ipumepst
(byHKIHI, TOJTydaeMbIX B MPOLIECCE UCCIEAOBAHUS PA3IMUHBIX peaTbHBIX
MPOIIECCOB U pelIeHus 3a7a4. 3HaueHne pyHKuuu B Touke. CBONCTBA (QYHKITHIA:
00acTh omnpezesieHus], MHOXECTBO 3HAUYCHUH, HYJIH, IPOMEXYTKU
3HAKOIOCTOSIHCTBA, YéMHOCMb/HeUEémHOCHMb, TIPOMEKYTKH BO3PACTAHUS U
yObIBaHUS, HAUOOJIbIIIee U HAUMEHbIIIee 3HaueHus. MccnenoBanue GyHKINH 110
e€ rpaduky. [Ipedcmasnenue 06 acumnmomax.
Henpepvignocms pynxyuu. Kycouno sadannvle pyHxkyuu.
Jluneitnast pyHKuUs
CpoiicTBa 1 rpaduk JTUHEHHON QYHKIIUU. YTI0BOU KOIPPUIIUEHT IPSIMOA.
Pacnonoxenue rpaduka TMHEMHON (QYHKIIMH B 3aBUCUMOCTH OT €€ YIJIOBOTO
koa(dduienTa u cBoOoAHOTrO uieHa. Haxoorcoenue kosghuyuenmos nunetinou
@YHKYUU NO 3A0AHHBIM YCI0BUAM. NPOXOAHCOEHUE NPAMOU Yepe3 08e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOIHCOEHUE NPAMOTU Yepe3 OaHHYI0 MOYKY U
napanienbHou OAHHOU NPAMOU.
KBagpaTtuynas pyHKIusA
CaoiicTBa u rpaduk kBaapatuaHo pyHkuuu (mapadona). Ilocmpoenue epaguxa
KeaopamuyHot GyHkyuu no mouxam. Haxoxnenue Hyne KBaJIpaTU4HON (DYHKIINH,
MHOJMHCECMBa 3HAUEHU, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKO8
MOHOMOHHOCMU.

OOpaTHasi NpONOPUUOHAIBHOCTD

CaoiicTBa QyHKIUHU Y= E ['unepOoua.
X

TI'pagpuxu ¢ynxyuir. Ilpeodbpazosanue epagpuxa pynkyuu Yy = f (X) o nocmpoenus
epaghuxos

@ynxyui suoa y = af (kx + b)+ ¢ . I'paguxu ¢pynxyuii y=a +$, y=Jx,y=%x

Y =X

IocienoBaTe IbHOCTH M POTPECCHH
Yucnosas 1ociie10BaTeIbHOCTh. [IpuMephl YMCITOBBIX TTOCIEA0BATEIILHOCTEN.
beckoHeuHble
MIOCJICA0OBATEILHOCTH. AprudMEeTHIECKas IPOrpeccus U €€ CBOMCTBRA.
['eomeTpuueckas nmporpeccus.
Dopmyna obwe2o unena u cymmol N nepevix UieHo8 apughmemusecko u
2eomempuyeckou
npoepeccuti. CXo0auascs 2eomempudeckas npocpeccusi.



Pemenne TekcTOBBIX 33124

3ajaum Ha Bce apuMeTHUECKHE JeHCTBUS
Pemenue TekcTOBBIX 3a1a4 apudMeTHuyecKkuM crnocodooM. Mcnonbp3zoBanue
Ta0JINIL, CXEM, UEPTEXKEH, IPYTUX CPEJCTB MPEACTABICHUS TAHHBIX MIPU
pelIeHuN 3aJa4H.

3amayu HA IBUKeHHE, PAa00Ty M MOKYNKH
AHanu3 BO3MOXHBIX CUTYallui B3aUMHOTO PACTIOIOKEHUS 00BEKTOB MPU UX
JBIKEHUU, COOTHOIICHHSI O0BEMOB BBITIONHSAEMBIX pa0OT IMPU COBMECTHOM
pabore.

3agaumM HA YACTH, J0JIU, MPOLEHTbI
Pemienue 3aau Ha HaX0XKICHUE YaCTH YKCIIA U YKCIIA TI0 ero yactu. Pemienue
3a/1a4 Ha MPOUEHTHI U A0Jiu. [I[puMeHeHre nponopiuii Npu peiieHuy 3aay.

Jloruueckue 3a1a4u
Pemenue noruveckux 3amad. Peutenue n1o2uueckux 3a0ai ¢ HOMowbo epaghos,
maoauy.

OcHOBHBIE METO/IbI pellleHNs] TEKCTOBBIX 3a/1a4: apu(hMETUUECKUH,

anredpanyeckuil, mepedop BapHaHTOB. [lepsuuHvle npedcmasienus o Opyux

Memooax peulenus 3a0ay (ceomempuyeckue u spaguueckue memoosl).

CrarucTika v Teopusi BepOsATHOCTe

Crarucruka
TabnuuHoe u rpaduueckoe NpeacTaBIeHUE JaHHbBIX, CTOJIOYAThIE U KPYTOBbIE
JarpaMMbl, Tpauku, MpUMEHEHNE JuarpaMM 1 rpaduKoB JJis ONUCaHUs
3aBUCHUMOCTEH pealIbHBIX BEJIMYWH, U3BJICUCHUE HHPOpMAIIIU U3 TaOJuII,
nuarpamM U rpadukoB. OnucatebHbIe CTATUCTUYECKUE TTOKA3aTEIN
pacceuBaHus: pa3Max, oucnepcus U CMmaHoapmuoe OmKIOHEeHuUe.
CiyuaiiHasi ©”3MEHYMBOCTh. I3MEHUMBOCTh NPU U3MEPEHUSX. Pewarowue
npasuna. 3aKOHOMEPHOCMU 8 USMEHUUBLIX GETUYUHAX.

CayuaiiHble cOOBITHS
CrnyualiHble OTBITHI (IKCTIEPUMEHTBHI ), dJIEMEHTapHbBIE CITyYalHbIE COOBITHS
(ucxonpl). BepostHocTH AemMeHTapHBIX cOOBITHI. COOBITHS B CITy9aiiHBIX
HKCIIEPUMEHTAaX M OJaronpusTCTBYIONINE JIEMEHTapHbIe COObITHS. BeposaTHocTn
CIIy4aitHbIX cOObITHI. OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMU. Kimaccudyeckre BepOsITHOCTHBIE OTBITHI C UCTIOIb30BAHUEM MOHET,
KyOUKOB. [Ipedcmasnenue cobbimuii ¢ nomMowbto ouazpamm Jiiepa.
Ilpomueononodichvie cobbimus, 00veoureHue u nepeceyenue coovimuil. 1lpasuno
cnoxcenust geposimuocmei. Cnyuainulii 6bioop. Ilpedcmasnenue skcnepumenma
6 8ude oepesa. Hesasucumvle cobbimus. YmHooxcenue eeposimuocmeii
He3agucumblx coovimuii. Ilocnedosamenvhvle He3asucumbvle UCHbIMAHUSL.
lIpeocmasnenue o He3a8UCUMBIX COOBIMUSIX 8 HCUSHU.

Inemenmovt KOMOUHAMOPUKU
Ilpasuno ymnoorcenus, nepecmanosku, pakmopuan uucia. Couemanus u 4ucio
couemanuu. Popmyna uucia covemanuil. Tpeyeonvnuk Ilackana. Onvimul ¢
OONLULUM YUCTIOM PABHOBO3MONCHBIX INIEMEHMAPHBIX cOObImuUll. Boiuucnenue
8eposimHOCmell 8 ONbIMax ¢ NPUMeHeHUuemMm KOMOUHAMOPHBIX hOPMYIL.



Ucnvimanus bepuynnu. Ycenex u neyoaua. Beposmnocmu cobvimuii 6 cepuu
ucnoimanuu bepuynnu.

Cnyuaiinole genuuunwl
3Hakomcmeo co CAyHatiHbIMU eIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX

caydatiHvlx genudun. Pacnpedenenue eepoamuocmeti. Mamemamuueckoe
oorcuoanue. Ceoticmea mamemamuieckoeo oxcuoanus. Ilousmue o 3akone
oonvuux yucen. Mzmepenue eeposmmuocmeti. Ilpumenenue 3akona 60abuux
yycen 8 COYUON02UU, CMpPaxo8anuu, 8 30pasooxXpanenuu, obecneyeHuu
be3zonacHocmu HaceleHUs 8 Ype38blUaHbIX CUMYAYUSIX.
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TemaTnueckoe MIAHKPOBAHME

7 kiace
Homep | Tema ypoka KoimuecTBo
NYHKTAa 4acoB
I'1aBa |. Belpaxkenus, ToOxK/1ecTBa, yPaBHEHUSs 22
1 BripakeHust 5
2 IIpeoOpa3oBanue BHIpAKECHHUN 4
KontposbHas padota No 1 1
3 YpaBHEHUSs ¢ OAHOM ITEpEMEHHON 7
4 CTaTuCTUYECKHNE XapaKTEPUCTUKU 4
Kontposbnas pabora No 2 1
I'nasa |l. ®ynkuuun 11
5 ODYHKIHH U UX rpaduku 5
6 Jlunetinas QyHKIUSA 3)
KontposbHas padora No 3 1
I'nasa |1l. Crenenb ¢ HATYpaJIbHBIM NOKA3aTe1eM 11
7 CreneHb U ee CBOMCTBA 5
8 OIHOYIEHEI 5
Kontposbnas pabora No 4 1
I'naBa |V. MHoro4jieHsl 17
9 CymMa ¥ pa3HOCTh MHOTOWJICHOB 3
10 [Tpon3BeeHne OAHOUICHA U MHOTOUWICHA 6
KontposbHas padora No 5 1
11 [Ipon3BeieHnEe MHOTOUJICHOB 6
KoHnTtposbHas padora No 6 1
I'naBa V. ®opMyJibl COKPALLIEHHOT0 YMHOKEHUSI 19
12 KBazpaT cymMmMBbI U KBaJpaT pa3HOCTH 5
13 Pa3HocTh kBagpaToB. CyMMa M pa3HOCTh KyOOB 6
KonTponbHas pabota Ne 7 1
14 ITpeoOpa3oBaHue 1EIbIX BEIpAKEHUH 6
KonrtponsHas padora Ne 8 1
I'naBa VI. Cucrembl JIMHeliHBIX YpPaBHEHMIt 16
15 JInHeliHbIe ypaBHEHHUs C IBYMs IEPEMEHHBIMU U UX 3)
CHCTEMBI
16 Pemenue cucreM JIMHEHHBIX ypaBHEHUN 10
KonTponbnas padota Ne 9 1
IoBTOpEHHe 9
W TOroBsIi 3a4eT 1
HToroBast KOHTpOJIbHAs paboTa 2
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8 kiaacc

Homep Tema ypoka KoimuecTBo
NMYHKTA 4acoB
I'aaBa |.PanuoHanbHble 1poou 23
1 PanmonansHbIe 1poOK 1 X CBOMCTBA 5
2 CymMa 1 pa3HOCTB ApoOeit 6
Konrtponbnas padora Ne 1 1
3 [IpousBenenne u yacTHOE IpoOei 10
KonrponbHast pabora Ne 2 1
I'nasa |l. KBagpaTHble KopHUI 19
4 JleficTBUTEBHBIC YKCTIa 2
5 ApudmMerndeckuii KBaipaTHBIN KOPECHb 5
6 CBoiicTBa apu(h)METHUECKOTO KBaIPATHOTO KOPHS 3
KonTponbnas padorta Ne 3 1
7 [IpuMeHeHne cBOWCTB apu(PMETHIECKOTO 7
KBaJ[PaTHOTO KOPHS
KonTponbnas pabora Ne 4 1
I'nasa |1]. KBagpaTHble ypaBHeHusi 21
8 KBanpaTHbsle ypaBHEHHS U €70 KOPHU 10
KonTponbnas pabora Ne 5 1
9 JlpoGHBbIe paniioHaIbHbIC YPaBHEHUS 9
KonTponbnas pabora Ne 6 1
I'naBa |V. HepaBencTBa 20
10 UwucioBble HEPABEHCTBA U UX CBOMCTBA 8
KonTponbHas padorta Ne 7 1
11 HepaBeHcTBa ¢ 071HOM MEPEMEHHON U UX CUCTEMBI 10
KonTponbHas pabora Ne 8 1
I'naBa V. CreneHsb ¢ neabIM nokasarejieM. JJjieMeHTbI 11
CTATUCTHKHU
12 CreneHb ¢ 1eJIBIM ITOKa3aTeIeM U €€ CBOMCTBa 6
KonTtposnbHast pabora Ne 9 1
13 DNIeMEHTHI CTATUCTHKHU 4
IloBTOpEHME 11
W TOroBeIii 3auer 1
WTorosast KOHTpoOJIbHAS paboTa 2
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9kJi1acce

Homep Tema ypoka KouaunvecTBo
MYHKTA 4acoB
I'nasa | KBaapaTnas pyHkums 22
1 @DYHKIMM U UX CBOMCTBA 5
2 KBanparublii TpexusieH 4
Konrponbnas padora Ne 1 1
3 KBanparnunas gynkius u ee rpadux 8
4 Crenennas ¢pynkuusi. Kopens N-ii crenenu 3
KontponbHast pabora Ne 2 1
I'nasa |l. YpaBHeHusi 1 HepaBeHCTBA ¢ OJIHOI NMepeMeHHOM 14
S) YpaBHEHUsI ¢ OIHOHN IEpEMEHHON 8
6 HepaBeHcTBa ¢ 01HOM epeMeHHON 5
KonTponbnas padorta Ne 3 1
I'nasa |1]l. YpaBHeHusi u HepaBeHCTBA ¢ AByMS 17
nepeMeHHbIMHI
7 YpaBHEHHUs ¢ IBYMS IEPEMEHHBIMU U UX 10
CHCTEMBI
8 HepaBeHcTBa ¢ 1ByMS IEpEMEHHBIMU U HX 6
CHCTEMBI
Kontponbnas padora No 4 1
I'naBa V. ApudmMernyeckasi U reoMeTpudeckasi 15
Nporpeccuun
9 Apudmerrdeckass Iporpeccus 7
KonTponbnas padora Ne 5 1
10 I'eomerpuueckas nmporpeccus 6
KonTponbnas pabora Ne 6 1
I'naBa V. DileMeHTbl KOMOMHATOPUKYU U TEOPHH 13
BEPOSATHOCTEH
11 DneMeHTbl KOMOMHATOPUKH 9
12 HauanbHble CBeICHUS U3 TEOPUHU BEPOSITHOCTEH 3
KonTponbnas padorta Ne 7 1
IToBTOpEHHE 24
‘ HTorosasi KOHTpOJIbHAs paboTa 2
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IMTPUJIOXXEHUE

Ka.ueHz[apHO - TEMAaTHICCKOEC IJIAHUPOBAHUE 7 kJaace

Homep Ha3Banue pa3nena. Tema ypoka Kou-Bo Hara
n/n 4acoB — dakt
I'naBa |. BelpakeHus, To:K1ecTBa, ypaBHeHus 22 4
Boipaxenus 54
UucioBble BEIPAKEHUS 2y
1 UucnoBble BEIPAKEHUS
2 UuncioBble BBIPAKEHUS
BolpaykeHus ¢ nepeMeHHbIMU 24
3 BrIpaxxeHus ¢ nepeMeHHbIMU
4 BripakeHus ¢ nepeMeHHbIMU
CpaBHEeHME 3HaYCHUH BbIPAKEHU 14
S CpaBHEHHE 3HAUEHUH BbIPAXKEHUM
IIpeoOpa3oBanne BbIpaKeHU I 44
CBoOMCTBa AEUCTBUH HaJ YHCIAMH 24
6 CBoiicTBa ICUCTBUYN HAJ YUCITAMU
7 CBoHCTBa JEUCTBUH HaJ YHCIAMH
ToxnectBa. ToxaecTBeHHbIE TPe0Opa30BaHU 2y
BBIPKEHUMN
8 ToxnectBa. ToxaecTBeHHbIE TPe0Opa30BaHUS
BBIPAYKCHU I
9 ToxnectBa. ToxaecTBeHHbIE TPe0Opa30BaHUS
BBIPAYKCHU I
10 Konumponvnaa paboma Ne 1no meme:
«Buipasicenusn u mosrcoecmea»
YpaBHeHHS ¢ OHOH NTepPeMEeHHOH 74
YpaBHEHHE U €0 KOPHH lu
11 YpaBHEHME U €r0 KOPHU
JInHeitHoe ypaBHEHUE C OJJHOM TEPEMEHHOMN 34
12 JIuHeiiHoOe ypaBHEHME C OJJTHOM NTIEPEMEHHOMN
13 JluneitHoe ypaBHEHHE C OJHOM MEPEMEHHON
14 JIuHeitHOe ypaBHEHUE C OJHON EPEMEHHOMN
Penienue 3a1a4 ¢ TOMOUIBIO0 ypaBHEHUN 3y
15 Pemrenne 3a1a4d ¢ nOMOIBIO YpaBHEHHN
16 Pemenne 3a1a4 ¢ NOMOIIBIO YpaBHEHUN
17 Pemrenne 3a1a4d ¢ nOMOIBIO YpaBHEHHN
CraTucTHYecKHe XapaKTePUCTHKH 44
Cpennee apudmernyeckoe, pazMax U Mojia 24
18 Cpennee apudmeTndecKoe, pasMax U MoJa
19 Cpennee apudmernyeckoe, pa3Max U Mojia
MeaunaHa Kak CTaTUCTUYECKasi XapaKTepUCTUKA 24
20 MeanaHa Kak CTaTUCTUYECKAs XapaKTEPUCTUKA
21 MennaHa Kak CTaTUCTUYECKasl XapaKTEPUCTUKA
22 Konmponvnas padoma Ne 2 no meme:
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«Ypaenenusn

I'nasa |l. ®yukuuu 11 9

DyHKUMM U UX rpapuku 54
Uro takoe QpyHKIHs 1
23 Uro Takoe QyHKIUSA
Brruncnenue 3HaueHuii GyHkuuu no ¢popmyse 2y
24 Brruuciienue 3Hauennii GyHkuuu no gpopmyie
25 Brruncnenne 3Hauenuit GyHkimu no dpopmyne
['padux pyHKINN 24
26 I'paduk pynkuun
27 I'padux GpyHKINHN
Jluneitnas pyHK1us 54
[Ipsmast mponopiMoOHaILHOCTD 24
28 [TpsiMast TpONOPLUHOHATIBHOCTD
29 [IpsiMast mponopuHOHATBHOCTH
Jluneiinas QyHKIus u ee rpaduk 3y
30 Jluneitnas QyHkuus u ee rpadux
31 Jluneiinast pyHKIMs U ee rpaduk
32 Jluneitnas QyHkuus u ee rpadux
33 Konmponvnasa paboma Ne 3 no meme: «Qynxyuuy
I'naBa |ll. Crenenb ¢ HaTypaJbHbIM NOKa3aTeaeM 11 4
CreneHb M ee CBOICTBA 5S4
OnpeeneHye CTENEHN ¢ HaTypallbHbIM NoKa3zarenem | lu
34 OmnpeneneHre CTENeHN ¢ HaTypallbHBIM MOKa3aTeleM
YMHOKEHUE U JEJICHNUE CTEIIEHEN 24
35 YMHOKEHUE U JIeJICHHE CTeTIeHEH
36 YMHOXEHUE U IeJICHHUE CTENEeHEeN
Bo3sBenenue B cTeneHb NPOU3BEICHUS U CTEIICHH 2y
37 BosBenenue B cTeneHb MPOU3BEICHUS U CTETICHU
38 Bo3BenieHne B cTeneHb MPOU3BEICHNS U CTETICHH
OnHo4JIeHbI 5S4
OJHOYJIEH U er0 CTaHJapTHBIN BU]T 19
39 OHOWIEH M €T0 CTaHIAPTHBIA BH/T
YMHOKEHHE 0THOUIEHOB. Bo3BeaeHne oqHOWIEHa B | 2 4
CTENEHb
40 YMHOK€eHnEe 0JHOUWIEHOB. Bo3BeeHNE OAHOWIEHA B
CTENEHb
41 YMHOX€eHue 0JHOUIEHOB. Bo3BeneHne oqHowIeHa B
CTENEHb
Oyakimu Y = X°u Y =X° 1 ux rpaduku 24
42 OYHKIEH Y = X° 1 Y =X° U X rpaduku
43 OyHKIEH Y = X° 1 Y =X° U ux rpaduku
44 Koumponvnasa paboma Ne 4no meme: «Cmenens ¢
HAMYpPaibHbIM ROKA3amenem»
I'naBa |V. MHorousenn! 17 u
CyMMa ¥ pa3HOCTh MHOTO4JICHOB 3y
MHOTrOUJIEH U €r0 CTaHAAPTHBIN BUJ
45 MHOro4IeH M €ro CTaHAApTHBIA BUJT
Crno’xeHue ¥ BBIMUTaHHE MHOTOYJICHOB
46 CrnosxeHue ¥ BBIMUTaHHE MHOTOYJICHOB
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47

Crno’keHne U BEIYUTAaHNE MHOTOYJICHOB

IIpon3BeeHHne OTHOWICHA M MHOTO4JIeHA 6u
YMHOKEHHE 0JJTHOYWIEHAa HA MHOTOUWIECH 3y
48 YMHOkKEHNE OJTHOWICHA HA MHOTOWICH
49 VYMHOXEHUE OJHOYJICHA HA MHOTOWIEH
50 YMHOK€EHHE OJJTHOWIEHA HA MHOTOWIEH
BriHecenue o6111ero MHOKHUTENS 32 CKOOKH 3y
51 Brinecenue o0111ero MHOKHUTEIS 32 CKOOKH
52 Briaecenue o011ero MHOKHUTENS 32 CKOOKH
53 Brinecenue o0111ero MHOKHUTEIS 38 CKOOKH
o4 Koumponvnan paboma Ne 5 no meme «Cymma u
Ppasnocms MHo20uneH08. MHozounenst u
00HOUJICHBL)
IIpoun3Benenne MHOT04JI€HOB 6u
YMHOKE€HHE MHOTO4YJIEHAa HA MHOTOWICH 3y
55 YMHOKE€HHE MHOIOYIEHAa HA MHOTOWIEH
56 YMHOKEeHHE MHOTO4YJIEHa HA MHOTOWIEH
57 YMHOXKEHNE MHOTOWICHA HA MHOT'OYJIEH
Pa3noxxeHre MHOroUJIeHa HA MHOXKUTENN cIocoboM | 3 9
TPYIITHPOBKU
58 Pa3noxxeHre MHOTOUJIEHA HA MHOXKUTENIN CIIOCOOOM
TPYIITHPOBKA
59 Pa3noxxeHre MHOTOUJIEHA HA MHOXKUTENIH CIIOCOOOM
TPYIITHPOBKA
60 PaznoxeHne MHOTOUIEHa HA MHOKUTEIN CIIOCOOOM
TPYNIHPOBKU
61 Konumponvnas paboma Ne 6 no meme:
«Ilpoussedenue mHo2o4neH06»
I'naBa V. ®opMyJibl COKpPallleHHOT0 YMHOKeHus1 19 u
KBagpart cyMMbI 1 KBapaT pa3HOCTH Su
BozBenenue B kBaapar u B KyO CyMMBbI M pa3HOCTH | 3 4
JIBYX BBIpaXKCHUHN
62 Bo3zBenenue B kBapar u B KyO CyMMbI U pa3HOCTH
JBYX BBIpaXKCHUHN
63 Bo3BezneHue B kBaipaT U B KyO CyMMBI M pa3HOCTH
JBYX BBIpaXKCHUHN
64 Bo3BezneHue B kBaipaT U B KyO CyMMBI M pa3HOCTH
JIBYX BBIpQ)KCHUHN
PaznoxeHne Ha MHOKUTEIH C IOMOLIbIO popMynn | 29
KBaJlpaTa CyMMbI U KBaJpaTa pasHOCTU
65 PaznoxeHne Ha MHOKUTEH ¢ IOMOILBIO (HOpMYIT
KBaJipaTa CyMMBbI U KBaJlpaTa pa3HOCTH
66 PaznoxeHne Ha MHOKUTEH ¢ IOMOIBIO (HOpMYIT
KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH
Pa3nocth kBagpaTroB. Cymma u pa3sHOCTb Ky0oB | 6 4
YMHOXEHUE PA3HOCTH JIBYX BBIPAXKEHUW HA UX 24
CyMMY
67 YMHOXKEHHE pa3HOCTHU JIBYX BBIpaKEHUI Ha UX
CYMMY
68 YMHOXKEHHE pa3HOCTHU JIBYX BBIpaKEHUI Ha UX

CyMMY
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Paznoxxenre pa3HOCTH KBaApaTOB HA MHOKUTEIN 24
69 PaznoxeHne pasHOCTH KBaJpaTOB HA MHOXKUTEIIN
70 PasnosxeHne pa3HOCTH KBaIpaTOB HA MHOXKHUTEIIN
PasnoxeHrne Ha MHOXKUTENIN CyMMBI U Pa3HOCTH 2y
KyOOB
71 PasnosxeHrne Ha MHOXKUTENIN CyMMBI U Pa3HOCTH
KyOOB
72 PasnoxeHrne Ha MHOXKUTENIN CyMMBI U pa3HOCTH
KyOOB
73 Koumponvnasa paooma Ne 7no meme: «@opmysl
COKPAUWEHHO20 YMHONCEHU)
IIpeoOpa3oBanme meJIbIX BbIPasKeHU I 64
ITpeoOpa3oBaHue 1ENOT0 BEIPAKCHHSI B MHOTOWICH | 2 9
74 IIpeobpa3oBaHue 11€10r0 BhIpaKEHHsI B MHOTOWICH
75 ITpeoOpazoBaHue 1ENOTr0 BHIPAKCHHSI B MHOTOWICH
[IpumeneHnue pa3uuHbIX CIOCOO0B AJIs pa3iokeHus | 4 4
Ha MHOXKHUTEJN
76 [IpuMeneHne pa3IuyHBIX CIIOCOOOB ISl PA3JIOKECHUS
Ha MHOXKUTEJIN
77 [IpuMeHeHne pa3IuyHbIX CIIOCOOOB ISl PA3JIOKEHUS
Ha MHOXUTEIN
78 [IpuMeneHne pa3IuyHbIX CIIOCOOOB ISl Pa3JIOKEHUS
Ha MHOXUTEIN
79 [IpuMeHeHne pa3IuyHbIX CIIOCOOOB ISl PA3JIOKEHUS
Ha MHOXUTEIN
80 Konmponvnas paboma Ne 8 no meme:
«llpeobpazosanue yenvix viparxcenuin)
I'naBa VI. Cucrembl JHHeHHBIX ypaBHeHHUi 16 4
JInneiinble ypaBHeHHS C ABYMS IePeMEHHBIMU U | 5 4
UX CHCTEMbI
JInnelHoe ypaBHEHHE ¢ IBYMs IEPEMEHHBIMU 1y
81 JIuHeltHOe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU
['paduk TuHEHHOrO ypaBHEHUS C IBYMS 2y
epEeMEHHBIMU
82 I'paduk nuHEHOTO ypaBHEHNUS C ABYMS
NEePEMEHHBIMU
83 I'paduk IMHEHHOTO ypaBHEHUS C ABYMS
NEePEMEHHBIMU
CucreMbl TUHEHHBIX YpaBHEHUN € ABYMS 2y
epEeMEHHBIMU
84 CucreMbl TMHEHHBIX YpaBHEHUH C IBYMS
NEePEMEHHBIMU
85 CucreMbl TMHEHHBIX YpaBHEHUN C ABYMS
TIepEMEHHBIMH
Pemenue cucrem JIMHENHBIX YPABHEHU 10 4
Croco0 moacTaHOBKHA 34
86 Crnioco6 moJCTaHOBKU
87 Crioco0 moICTaHOBKHA
88 Crnioco6 moJICTaHOBKH
Criocob cioxeHust 3y
89 Crioco06 citosxeHust
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90 Crnioco0 clioXkeHus
91 Crioco0 ciiosxeHust
Pemenune 3a1a4 ¢ HOMOIIBIO CUCTEM YpaBHEHUM 44

92 Pemenue 3a1a4 ¢ NOMOIIBIO CUCTEM YPAaBHEHHM

93 Pemenue 3aga4 ¢ moMOIIbIO CUCTEM YPABHEHUI

94 PemreHne 3a1a4d ¢ TOMOIIBIO CUCTEM YPaBHEHUMU

95 Pemrenue 3a1a4u ¢ noMOIIBIO CUCTEM YpaBHEHUIM

96 Koumponvnasa paooma Ne 9 no meme: «Cucmemot
JIUHEIHbIX YPAGHEHU U UX DEUICHU)

IloBTOpenue 9 4

97 [ToBTropenue. Bo3Benenue B KBaipar u B KyO CyMMBI
Y Pa3HOCTH JIBYX BBIPQKEHUU

98 [ToBTropenue. Bo3Benenue B KBaipat U B KyO CyMMBI
Y Pa3HOCTH JIBYX BBIpaKEHUH

99 WToroerii 3aueT

100 [ToBTOpeHme. BoiHeceHne 001Iero MHOKHUTEINS 32
CKOOKH

101 Wrorosas KoHTpOJIbHAS paboTa

102 HroroBas koHTposbHAs paboTa

103 [ToBTOpenune. YMHOKEHHE OAHOUYIICHA HA MHOTOWICH

104 [ToBTOpEHHE. YMHOXKEHHE MHOTOUYJIEHA HA
MHOTOICH

105 [ToBTopenue. [IpeoOpa3oBanue 11E7I0T0 BEIPAXKEHUS B

MHOT'OYJICH
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Ka.ueHz[apHO - TEMAaTHICCKOEC IJIAHUPOBAHUE 8 Ki1acc

IMTPUJIOXXEHUE

Ne i/ Tema ypoka Hara
IJ1aH ‘ (paxr
I'naBa 1. Paumonanbubie npoou 234
PanuonanbHble poOH U X CBOMCTBA S 4
PanmonanbHbIe TpoOM 1 UX cBOWCTBA 3 4
1 PanmonanpHbIe 1poOK U UX CBOMCTBA
2 PanmonaibHbIe TpoOHM 1 X CBOKCTBA
3 PanmonanpHbIe 1poOK U UX CBOMCTBA
OCHOBHOE CBOWCTBO Jpodu 2 U
4 OCHOBHOE CBOMCTBO JApOOH
5 OCHOBHOE CBOMCTBO JpOOH
CymMma 1 pa3HoOCTh ipoleil 6 4
CrnosxeHue ¥ BIYUTaHUE APOOEH ¢ OJUHAKOBBIMU
3HAMEHaTesIMU 3 4
6 CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ OTMHAKOBBIMU
3HAMEHATEISIMH
7 CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ OTMHAKOBBIMU
3HAMEHATEISIMH
8 CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ OTMHAKOBBIMU
3HAMEHATEISIMH
CrnosxeHue ¥ BBIYUTaHHUE APOOEii ¢ pa3sHbIMU 3HAMEHATEIISIMU
34
9 CrnoxeHne 1 BelYUTaHHe ApoOeii ¢ pa3HBIMH 3HAMEHATEISIMH
10 CrnoxeHue U BlYMTaHUE ApoOell ¢ pa3HbIMH 3HAMEHATEISIMU
11 CrnokeHue ¥ BeIYUTaHHUE Jpo0Oeil ¢ pa3sHbIMU 3HAMEHATENISIMU
12 Konmponvnaa paooma Ne Inomeme: «Payuonanvnoie
svipasicenus. Cnoycenue u gpluumanue Opodeny
IIponssenenne u yactHoe gpodei 10 4
YMuoxenue apobdeit. Bozpenenue npodu B cTeneHs 3 9
13 YMmHoxeHue apobeil. BozBeaeHnue 1pobu B cTeneHb
14 YMmHoxeHue apobeil. Bozenenue 1pobu B cTeneHb
15 YMuoxenue apobeit. Bozpenenne npodu B CTETICHb
Jlenenue npobeit 3 u
16 Jlenenue npobeit
17 Jlenenue npoGeit
18 Jlenenue npobeit
[IpeoOpazoBanne parmOHATHHBIX BEIPAKCHUH 3 9
19 ITpeoOpa3oBaHue pallMOHAIBHBIX BHIPAXKEHUN
20 [TpeoOpa3oBaHue parMOHATLHBIX BRIPAKCHUN
21 ITpeoOpa3oBaHue pallMOHAIBHBIX BHIPAXKEHUN
22 Oyukims Y = K/ X u ee rpapux
23 Konmponvnas paooma Ne 2no meme: «llpouszgedenue u

yacmmuoe 0pooeil»

I'nasa 2. KBagpaTublie kopHu 19 4
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JlelicTBUTEIbHBIE UMCIA 2 4

24 PamnnonanbHable yncaa
25 WppanuronanbHpie Yrcia
ApupmeTnyeckuii KBaApaTHbIi KOPeHb S 4
KBaapartueie kopHu. ApudMeTHIecKnii KBaAPaTHBINH KOPEHB 2
q
26 KBaapartueie kopHu. ApudMeTHIeCKnid KBaAPAaTHBIN KOPEHB
27 KBaapartueie kopHu. ApudMeTHIeCKN KBaAPATHBINH KOPCHB
28 VpaBHeHHe X =a
29 Haxoxaenne npuOImKeHHbIX 3HaYeHUH KBaIpaTHOTO KOPHS
30 Oynxuus y = y=\ X U ee rpapuk
CgoiicTBa apu()MeTHYECKOr0 KBaJAPATHOT0 KOPHS 3 4
KBajpaTHbIil KOPEHb U3 TPOU3BEACHUS U podu 2 U
31 KBapaTHbIil KOPEHb U3 TPOU3BEACHUS U Jpodu
32 KBaapatHbIii KOpEHb U3 MPOU3BEICHUS B IpOoOH
33 KBagpaTHbIIl KOPEHb U3 CTETIEHU
34 Koumponvnasa paooma Ne 3no meme: «Keaopamnwie
KOpHU»
IlpumeHeHune CBOIICTB apu(PMETHYECKOT0 KBAJIPATHOTO KOPHA 7 4
BoiHecenne MHOXKUTENS 32 3HaK KOPHSI.
Bnecenune MHOXHTENS 110 3HAK KOpHS 4 4
35 BriHEeceHre MHOKHUTENSA 3a 3HaK KOpHA. BHeceHne
MHOXUTEJIS 10]] 3HAK KOPHS
36 BriHeceHne MHOXUTENS 3a 3HaK KOpHs. BHeceHue
MHOJKUTEJS 110/ 3HAK KOPHS
37 BriHeceHne MHOXUTENS 3a 3HaK KOpHs. BHeceHue
MHOJKUTEJS 110J] 3HAK KOPHS
38 BriHeceHne MHOXUTENS 3a 3HaK KOpHsS. BHeceHue
MHOJKUTEJS 110/ 3HAK KOPHS
IIpeoOpa3oBaHue BeIpaXEHU, COACPIKAIMX KBaJpaTHbIE
KOpHH 3 4
39 [TpeoOpa3oBaHue BbIpaXKEHUMH, COAECPIKAIIMX KBaJpaTHbIE
KOPHHU
40 [TpeoOpa3oBaHue BbIpaXKEHUMH, COAECPIKAIIMX KBaJIpaTHbIE
KOPHHU
41 [TpeoOpa3oBaHue BbIpaXKEHUMH, COAEPIKAIIMX KBaJIpaTHbIE
KOPHHU
42 Koumponsnas paboma Ne 4no meme: «Ilpumenenue
ce0licme apughmemuuecko2o K6aopamHuo20 KOPH: »
I'naBa 3. KBaapatnble ypaBHenus 21 4
KBaaparnbie ypaBHeHus ¥ ero kopuu 10 g
Henonnble kBagpaTHbIe ypaBHEHUs 2 4
43 Henonnble kBagpaTHbIE YpaBHEHHS
44 Henonnsle kBagpaTHBIE YpaBHEHHS
dopmysia KOpHEN KBAIPaTHOTO YpaBHEHUS 3 4
45 dopMyna KOpHEH KBapaTHOTO YpaBHEHUS
46 Dopmysa KOpHEH KBaIpaTHOTO YpaBHEHUS
47 dopmyna KOpHEH KBapaTHOTO YpaBHEHUS
dopmysia KOpHEH KBAIPaTHOTO YpaBHEHUS 3 4
48 dopmyna KOpHEH KBaIpaTHOTO YpaBHEHUS
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49

dopmylia KOpHEN KBAJIPaTHOTO YPaBHEHUS

50 DopMya KOpHEW KBaIpaTHOIO YPaBHEHUs
Teopema Buera 2 u
51 Teopema Buera
52 Teopema Buera
53 Konmponvnaa paboma Ne Sno meme: «Keaopammwie
ypasHenua»
JApobOHble pannoHabHbIE ypaBHeHHs 9 U
Pemenne npoOHBIX pallMOHANIBHBIX YPaBHEHUH 5 4
54 Pemenue qpoOHBIX pallMOHAIBHBIX YPaBHEHUM
55 Pentenne npoOHBIX pallMOHATBHBIX YPaBHEHUH
56 Pemenue qpoOHBIX palMOHAIBHBIX YPaBHEHUM
S7 Penrenne npoOHBIX pallMOHATBHBIX YPaBHEHUH
58 Pentenne npoOHBIX pallMOHATBHBIX YPaBHEHUH
Pemenue 3aga4 ¢ moMOIIbIO PAlMOHAJIBHBIX YpaBHEHUH 4 4
59 Pemenue 3a1a4 ¢ moMoIbIO paliiOHAIbHBIX YPABHEHUM
60 Pemienue 3a/1a4 ¢ MOMOUIbIO pallMOHAJIBHBIX YPaBHEHUH
61 Pemenue 3a1a4 ¢ moMoIbIO paliMOHATIbHBIX YPaBHEHHH
62 Pemienue 3a/1a4 ¢ MOMOUIbIO pAllMOHAJIBHBIX YPaBHEHUH
63 Konumponsnas paboma Ne 6no meme: «/[poonsie
PAayuoHaIbHble YPAGHEHUA)
I'noBa 4. HepaBencrna 20 4
YucioBble HEPaBEeHCTBA U HX cBoiicTBa 8§ 4
YucaoBble HEpaBEHCTBA 2 4
64 UuciioBble HEPABEHCTBA
65 YuciioBble HEPABEHCTBA
CBolicTBa YHCIIOBBIX HEPABEHCTB 2 4
66 CBOIiCTBa YHCIOBBIX HEPABCHCTB
67 CBoIICTBa YHCIIOBBIX HEPABEHCTB
Crno’xeHue 1 yMHOKEHHE YHCIIOBbIX HEPABEHCTB 2 4
68 CrnoxeHue ¥ YMHOKEHUE YNCIIOBBIX HEPABEHCTB
69 CnoxeHne ¥ YMHO)KEHUE YUCIIOBBIX HEPABEHCTB
[TorpentHoCTh ¥ TOYHOCTh MPUOIIMKEHUS 2 U
70 [TorpenHocTs U TOYHOCTh NPUOIINKEHUS
71 [TorpemiHOCTh ¥ TOUHOCTH MPUOIMKEHUS
72 Konmpononaa pavoma Ne 7no meme: «Qucnoewvie
HepaseHcmea u ux ceoicmear
HepaseHncTBa ¢ 01HOI epeMeHHO# 1 uX cucrembl 10 4
73 [Tepeceuenre u 00bEAMHEHUE MHOKECTB
YucoBble TPOMEXYTKH 2 U
74 HucnoBble IPOMEKYTKH
75 UncioBble TPOMEKYTKH
Pemenune HepaBEHCTB ¢ OAHON EPEMEHHOM 3 4
76 Pemenne HepaBEHCTB ¢ OTHOW ITEPEMEHHOMN
77 Pemenune HepaBEHCTB ¢ OAHON EPEMEHHOM
78 Pemenne HepaBEHCTB ¢ OTHOW ITEPEMEHHOMN
Pemenue cucteM HEpAaBEHCTB C OJJHOW IEPEMEHHOM 4 4
79 Pelienne cucteM HEpaBEHCTB C OJHOM IIEPEMEHHOU
80 Penrenue cucteM HEpaBEHCTB C OJTHOW IEPEMEHHOM
81 Pelienne cucreM HEpaBEHCTB C OJHOM NIEPEMEHHOU
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82

Penienue cuctem HEPaABEHCTB € OJHON EPEMEHHOU

83 Konumponvnas paboma Ne 8no meme: «Hepasencmea c
00HOIl NEPEMEHHOU U UX CUCIEMbL)
I'naBa 5. Ctenenb ¢ neJbIM OKa3aTejeM. JJIeMeHThI CTATUCTHKH 11 9
CreneHs ¢ HeJIbIM MOKA3aTeJIeM U ee CBOICTBA 6 4
OnpeneneHne CTENCHH ¢ IETBIM OTPHUIATEIbHBIM
IIOKa3aTeseM 2 4
84 OmnpeneneHne CTENEHU € UENbIM OTPULIATEIbHBIM
MOKa3areieM
85 Omnpenenenne CTENEHH € LEIbIM OTPUIATEIbHBIM
1oKa3areieM
CBoliCTBa CTENEHU C LIEJIBIM NTOKa3aTesleM 2 4
86 CBoIiCTBa CTENIEHU C IEJIBIM NTOKa3aTeIeM
87 CBoJiCTBa CTENIEHH C 1IeJIBIM MOKa3aTeleM
CrangapTHBIN BUJ yncaa 2 4
88 CraHmapTHBIN BU YncCiIa
89 CranjapTHBIN BUJT YKCIia
90 Koumponsnasa paboma Ne 9 no meme: «Cmenens ¢ yenvim
nokazamesnem
DJIeMeHThI CTATUCTHKH 4 4
COop u TpyNIUPOBKa CTATUCTUYECKUX JAHHBIX 2 U
91 COop ¥ rpyNIUpoOBKa CTATUCTHYECKUX JAHHBIX
92 COop u TpyNIUPOBKA CTATUCTUYECKUX JAHHBIX
HarnsigHoe mpencraBineHne CTaTUCTHYECKOW HHPOpMaIuu 2 9
93 HarnsiiHoe nmpencTaBieHne CTaTUCTHYECKOW HHPOPMAIUU
94 HarnsigHoe npencraBieHne CTaTUCTUYECKON HHpOpMaluu
IloBTOpenue 11 4
95 [ToBTOpenue. [IpeobpazoBaHre pallOHAIBHBIX BHIPAXKCHHI
96 [ToBTopenwue. [IpeoOpasoBaHre BEIPAKCHHIA, COISPIKALITIX
KBaJIpaTHBIE KOPHU
97 Wrorosslii TecT
98 [ToBTopenue. Pemenne KkBaipaTHBIX YpaBHEHUI
99 Hmozoean konmpoawvnas paboma
100 Hmozoeas konmpoavnas paboma
101 IToBTOpenue. Penienne kBaapaTHBIX YpaBHEHUM
102 [ToBTOpenue. Penenre HepaBEHCTB C OJJHON MEPEMEHHON
103 IToBTOpeHue. Penienne cucteM HEPaBEHCTB C OAHOU
MIEPEMEHHOMN
104 [ToBTOpenue. OnpeneneHne CTeNneHu C LeJIbIM
OTPUIATEIILHBIM ITOKa3aTeJIeM
105 IToBTOpenue. CTaHaapTHBIM BUJI YKcia
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