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[MossicCHUTeNnbHasa 3arnncka

Paboyas nporpamma y4ebHoro npegmeta «Anrebpa» gona 8
KJlacca pa3paboTaHa Ha ocHoBe ®denepasnbHOro
rocygapcTBEHHOr o

obpa3oBaTesibHOro CTaHAapTa OCHOBHOro obuiero
obpa3oBaHusa, yTBepXxAeHHas MuHucTepcTBOM obpa3oBaHUA K
Haykm oT 17.12.2014r. Ne 1897,

Mpuka3os MnHoBbpHaykn Poccmm oT 29.12.2014 N 1644, oT
31.12.2015 N 1577 «O BHeceHUn nameHeHunm B ®roC 000 ot
17 nekabps 2010 r. N

1897, aBTopckon nporpammel. I MuHpglok. Anrebpa..
NpeameTHas nnHna yv4ebHukos HKO.H. MakapblyeBa 1 Opyrux.
7 - 9 knaccbl: nocobue ansa

ydynTtenen obweobpasoBaTesbHbIX OpraHmnsaynin. - MockBa:
«[poceeweHne», 2014r n y4ebHuka gns obuweobpasoBaTesibHbIX
yypexaeHun Anrebpa 8

knacc. /KO.H.Makapsbliyes, H.I .MunHaiok, K.N.Hewkos,
C.b.CysopoBa/; non penakuymen C.A.TenakoBckoro. - M.:
[MpoceBeleHne, 2014,

Lenwn

* OBJlafleBaTb CUCTEMON MaTeMaTUYeCKUX 3HaAHUW N YMEHUN,
HeobXoaAMMbIX ON19 MPUMEHEHUA B MPaKTU4YeCKOWn
0eAaTesibHOCTN, N3YyYeHUs

CMEXHbIX ANCUUIMJINH, NPOO0/IXKeHNA obpa3oBaHNS;

* (popMuMpoBaTb MHTENNEKTYyaslbHOe pa3BuUTUE, NUHTepecC K
npeaMeTy «MaTemMaTuKa», KadecTBa JINYHOCTU, Heobxoammble
4yenoBeky nOs

MNOJIHOLLEHHOM XXWU3HW B COBpeMeHHOM obLiecTBe, CBOMCTBEHHbIX
MaTeMaTN4YeCKon 0eAaTesIbHOCTU: SCHOCTU N TOYHOCTU MbIC/IN,
KPUTUYHOCTN

MbILWIEHUS, UHTYNLUNN, TOFTMYECKOro MbILLIEHUSA, 2J1IEMEHTOB
ANIrOPUTMUYECKON KYJIbTYpPbl, MPOCTPaHCTBEHHbIX
npeacTaB/ieHNI, CNOCOBHOCTN

K MPeoaosIeHNI0 TPpYOHOCTEeN;

* (popMmumpoBaTb npencrtasaeHne ob mpoesx nm MmetTonax
MaTeMAaTUKN KaK YHUBEPCAJIbHOrO fA3blka HayKW N TEeXHWUKWU,
cpencTBa MoLeNMpOBaHUA

ABJIEHUI U NPOLECCOB;

* BOCMNUTbIBATb KYJIbTYPY JINYHOCTU, OTHOLUEHMUA K
MaTeMaTUKe KakK K 4YacTu obuieyenoBe4yeckom KynbTypbl,
nrpatowen ocobyio posb B

obuwecTBeHHOM pa3BUTUMN.



3apgayun:

* pa3BuTUE npencTaB/ieHUE O YUCAEe U POJIN BbIYUCIEHUN B
YyesiloBe4YeCcKon npakTuke; hopMMpoBaHME MNPaAKTUYECKUX
HaBbIKOB BbINOJIHEHUSA

YCTHBbIX, MNCbMEHHbIX, MHCTPYMEHTAaJIbHbIX BbIYUC/IEHUN,
pPa3BUTUNE BbIYNCINTENIbHOW KYbTYPbI;

* OBJlafleHNne CUMBOJINYECKUM SA3bIKOM anrebpsl, BbipaboTKka
dopManibHO-oNepaTMBHbIE anrebpanvyecknx ymeHuUn v
MPUMEHEHUE UX K PEeLUEHUIO

MaTeMaTUYECKNX N HEMaTeMaTUYeCKNX 3a0ay;

* N3y4YEeHMEe CBONCTB U FpadduKOB 3/1eMEHTapPHbIX QYHKUUN,
Hay4YUTbCA WUCNOSb30BaTb (PYHKLMOHANbHO-rpaduyeckme
npeacTaBseHna ans

OMNMCaHNA N aHaNn3a peasibHbiX 3aBUCUMOCTEN,

* MoJslydyeHue NpencTaB/eHNsa 0 CTaTUCTUYECKUX
3aKOHOMEPHOCTSAX B peasibHOM MUpe N 0 pa3IndHbIX cnocobax nx
n3y4veHuns, o6 ocobeHHoCTAX

BbIBOJOB M MPOrHO30B, HOCSALLWUX BEPOATHOCTHbLIN XapaKTep;

* pa3BUTUE JNIOTNYECKOro MbILWLJIEHNA U pPeyYn - yMeEHUs
nornyeckn oOOCHOBLIBATb CY)XAEHUS, MPOBOAUTb HECJIOXKHbIE
cucTemMaTu3auun,

NPMBOAUTL MNPUMEPbI U KOHTPNPUMEpPbI, NCMNOJIb30BaTb
pa3/iIn4yHble A3bIKM MaTeMaTUKU (CNOBECHbIW, CUMBOJINYECKUN,
rpacuyeckmnin) onsg

MNAKCTPaUNN, MHTepNpeTaunmn, apryMmeHTaumum m
JOKa3aTeNbCTBa;

* (hopMumpoBaHue npeacTaBsieHns 06 n3yv4yaeMbiX MOHATUAX U
MeTo[aX KakK Ba)KHenLWmnx cpeacrteax MaTeMaTn4eckoro
MOEe/IMPOBaHUA peasibHbIX

MPOLLEeCCOB 1N ABJIEHUN.

Konn4yecTBO 4Yacos:

rno nporpamme — 102

no yvyebHomy nnaHy — 105

dakTn4eckn nnaHupyeTca nposectn - 105

NnaHWpoBaHMe paccynTaHO Ha 3 4aca B Hepenw, Bcero 105
Y,

NMporpammon npenycMoTpeHo nposeneHne 102 yacos B roa no
anrebpe, HO B CBA3M C TEM, YTO B y4eDHOM NJlaHe WKOJbl Ha
n3yveHune anrebpsol



B 8 knacce orsoauTca 105 4acoB B rof (35 y4ebHbiXx Heaenb),
aonosiHnTeNnbHble 3 Yaca 6l aobaBneHbl B pa3aen
«[MoBTOpeHue».

NMnaHupyeMmblie pe3ynbTaTbl OCBOEHUS y4ebHoro npegmera

JINYHOCTHbIE pe3ynbTaThl

Y obyyatouierocs cchopmmpyeTcs:

— B3aMUMO- U CaMOOLIEHKa, HaBblkM pedsiekcnm Ha OCHOBE
NCNOJIb30BaHNA KPUTEPUANbHON CUCTEMbI OLEHKMU;

— 0CO3HaHHOoe, yBa)KutesibHoe n gobpoxxenaTtesnbHoe
OTHOLUEHME K APYroMy HYeNIOBEKY, €Ero MHEHMIO, MUPOBO33PEHMIO,
KyJbType, A3blKYy, BEpE,

rpa><gaHCKoOM NO3NLMKU, K UCTOPUN, KYNbType, Penuruiu,
Tpaguumam, a3blkaM, LEeHHOCTAM HapoaoB Poccum n Hapoaos
MUpa;

- FOTOBHOCTb U CMOCOBHOCTbL BECTU Ananor C ApyrumMmm nioabMm um
NOCTUXKEHNe B HEM B3aWMOMOHUMAHUA.

ObyyatoWwmnca Noay4YnT BO3MOXKHOCTb A1 (DOPMUPOBAHMNS:

- FOTOBHOCTW 1 CrOCOBHOCTU K Nepexoay K caMoobpa3oBaHUIo
Ha ocHoBe y4yebHO-No3HaBaTesIbHON MOTUBALIUK, B TOM YUCHE
FOTOBHOCTWU K Bbibopy

HanpaBneHus NpodusbHoro obpa3oBaHMs.

MeTanpeaoMeTHble pe3ysibTaThl
PerynatusHble YY1

ObyyvarWwnnca Hay4YnTCs:
- OCYLLECTB/IATb KOHCTATUPYHOLWMA U MPeaBoCXULLAOLLLNNA
KOHTPOJIb MO pe3ynbTaTy U no cnocoby aencreus,
aKTyaJlbHbIN KOHTPOJIb Ha YPOBHE
MPON3BOJIbHOMO BHUMAHUS;
- BHOCUTb HEODXoAMMblE KOPPEKTUBLI B AENCTBUE NOC/IE ero
3aBepLUEHNS Ha OCHOBE ero OUeHKM N y4eTa XapakTepa
cAenNaHHbIX owmnbok.
Oby4atoWmMnca Noay4nT BO3SMOXKHOCTb HAay4YNTbCS:
MPOEKTUPOBATb CBOK AEeATENIbHOCTb, HaMe4yaTb TPaeKTopuio
CBOUX OEencTBUn NCXoasa N3 NoCTaBJIEHHOW LLenn.

KoMMyHUKaTuBHblEe YY1

ObyyvarWwnncsa HaydmnTCs:



- IeCTBOBATb C YY4€TOM MNO3ULMN APYrOoro n yMeTb
COrslacoBbIBaTb CBOU OENCTBUS;

- YCTaHaBAMBATb N NOAAEPXKMBATb HEOOX0AMMbIE KOHTAKThI C
OPYruMun NtoabMun, Bages HopMamMm U TeXHUKON obLeHuns;

- CTPOUTb NOHATHbIE A/ MapTHepa BbICKa3blBaHUS,
yYMTbIBalOLWME, YTO NAPTHEP 3HAET U BUAMUT, @ 4TO HET;

- KOHTPOJIMPOBaTb OENCTBUSA NapTHepa.

Ob6y4aLmMnca NoNYYNT BO3MOXKHOCTb HAYHYNTbCS:

- onpenendaTb uesim KOMMyHUKauumn, oueHmMBaTb CUTYyaLAIO,
Y4NTbIBATb HaMepeHNAa U crnocobbl KOMMYHMKaUWW NMapTHEPaAa,
BbI6VIpaTb alleéKBaTHbIE

cTpatTernnm KOMMyHMKauunmn

[MTo3HaBaTeNbHbIE YY]]

ObyyvarWwnnca Hay4dnTCs:

- OCYLLECTBNATb CMHTE3 KaK COCTaBJIEHNE LLesIoro U3 4acrtewn,
CaMOCTOSATENIbHO A0CTpanBas U BOCMNOJIHAA HegocTalowme
KOMMOHEHTbI;

- OCYLLEeCTBNATb CpaBHEHME U1 Kiaccudunkauuio,
CaMOCTOATESIbHO BbliOMpas OCHOBAaHUA U KpUTEPUU Ans
YKa3aHHbIX JIOrM4eCcKux onepayui;

- 0606wWaTh, T. €. OCYLLECTBAATb FreHepaan3aunio n BbiBegeHmne
obWHOCTM ANsa uenoro psaga nam Knacca eamHUYHbIXx 06bLeKToB
Ha OCHOBE BblAesieHns

CYLLHOCTHOW CBSA3MN.

Oby4aloWwnncs noayyYnT BO3MOXKHOCTb HAay4YNTbCS:
HaxoOUTb MPaKTNYECKOE NMPUMEHEHNE TaKUM NMOHATUAM KaK
aHanun3, cuHTes, obobLeHne.

MpeomMeTHble pe3ynbTaThl

B pe3ynbTaTe nsydeHnsa anrebpol oby4aroWMNCA HAy4YUTCSA:

* BbIMNOJIHATb apuPMeTnyeckme encTBus, coveTas yCTHble U
NMNCbMEHHbIE MPUeMbl; HaX0AUTb 3HAa4YeHUA KOPHSA HaTypasibHON
CTeneHun, CTeneHun

paunoHaNnbHbIM NOKa3aTeNeM, NCNOoJb3ys NPM HeEOBXO0ANMOCTH
BblHNCINTENbHbIE YCTPOMNCTBA; N0JIb30BaTbCSA OLLEHKON U
NPUKNOKOW npwn

NPaKTUYECKMX pacyeTax;



* COCTaB/IATb OYKBEHHbIE Bbipa>keHUs 1N popMy bl Mo yCIOBUAM
3aa4; OCYLLEeCTBJIATb B Bblpa>KeHNAX U hopMysiax YMCsioBble
MOOCTAHOBKU U

BbINOJIHATb COOTBETCTBYOLLME BblHNCIIEHUSA, OCYLLEeCTBNATb
MOOCTAHOBKY OOHOIM0 Bbipa)KeHUsA B OpYyroe; Bbipa>kaTb U3
opMyn oaHyY

NnepeMeHHYI0 Yepes oCTaJlbHble;

* BbINOJIHATb OCHOBHbIE AENCTBUSA CO CTEMEHAMN C LesibiMU
nokasaTenaMu, C MHOro4yaeHamm n anrebpanyveckumm gpobamu;
BbIMOJIHATb

pa3/i0o)KeHne MHOIro4JIEHOB Ha MHOXKNTENIN; BbIMOJIHATb
TOXXOeCTBeHHble Npeobpa3oBaHNs pauMOHabHbIX BblPa>KeHUW;
* MPUMEHATb CBONCTBA apuPMeTnNYeCKNX KBaLpaToOB KOPHEN
0N BblYUCNEHUA 3HAYeHUN 1 Nnpeobpa3oBaHUN YNCITOBbIX
Bblpa>keHumn,

cooep)xawmnx keagpaTHble KOPHU;

* pewaTb JIMHENHbIE, KBafipaTHbIE YPaBHEHUA N paUMOHasibHble
ypaBHEHUS, CBOASALMNECA K HAM, CUCTEMBbI ABYX JINHENHbIX
YPaBHEHUN 1~

HeCJI0OXKHble HeJIMHENHble YpaBHEHUS;

* pewaTb JIMHENHbIE N KBaApPaTHbIE HEPABEHCTBaA C O4HOM
NnepemMeHHON N UX CUCTEMbI; pellaTb TEKCTOBbIE 3a4a4u
anrebpanyeckum MeTonom,

MHTEPnpeTMpPoBaThb MOJIYYEHHbIN pe3yibTaT, NpoBOANTbL 0THOP
peLweHnn, ncxonsa n3s popmMysIMpoBKU 3a4auu;

e n306pa)kaTb YMcaa TOYKaMU Ha KOOPAMHATHOM NPAMOWN;

e onpenenaTb KOOPAMHATbl TOYKU MJIOCKOCTU, CTPOUTb TOYKU C
3alaHHbIMU KoopauHaTaMu; n3obpakaTb MHOXKECTBO peLleHUN
JINHENHOr O

HepaBeHCTBa;

* HaxXoOAUTb 3Ha4YeHNA PYHKLUKU, 3a4aHHON popMysion,
Tabnmuen, rpadmkomM No eé aprymMeHTy; HaxXxoAUTb 3HAYEHUS
aprymMeHTa no 3Ha4YeHuio

dyHKUMK, 3a4aHHON rpacdhukom unm Tabnuuen;

e onpenensTb CBOMCTBA PyHKLUUN MO ee rpadpuky; NpUMEHATb
rpadmnyeckme npencTaBieHUS Npu peeHnin ypaBHEHUN, CUCTEM,
HEepaBEHCTB;

OMNUCbIBaTb CBONCTBA NU3YYEHHbIX PYHKUWUA, CTPOUTb UX FrpadduKku;
* K3BJNIeKaTb MHGOpPMaLUUNIo, NpeacTaBseHHYo B Tabanuyax, Ha
anarpammax, rpapukax; coctaBnaTb Tabauubl, CTPOUTL
avarpamMmmbl N rpadpuKkm;



* pewaTb KOMBMHATOPHbLIE 3a4a4MN NMYTEM CUCTEMATUYECKOrO
nepebopa BO3MOXHbIX BapUaHTOB N C UCNOJIb30BaHWEM NpaBuia
YMHOXXEHUS;

* BbIYUCNATb CpefHue 3Ha4YeHNs pe3ysibTaToB U3MEPEHNN;

* HaxXO0OUTb YacTOTy COOLITUSA, NCMNONL3YA COOCTBEHHbIE
HabnoeHna U roToBble CTaTUCTUYECKNE OaHHble; HAX0OUTb
BEPOATHOCTU CAyYalHbIX

COObITNIN B NPOCTENLLUNX CllyHasaX.

Obyyvarowmnncsa Nony4YnT BO3MOXKHOCTb:

pewaTb cneayowme MU3HEHHO NpakTNYeckKme 3agadn:

) caMoCcToATesNbHO NpuobpeTaTb N NPUMEHATb 3HAHMSA B
pa3INYHbIX CUTYaumsax, pabotaTb B rpynnax;

) aprymMeHTMpoBaTb N OTCTaMBaTb CBOK TOYKY 3PEHUS;

) yMeTb CiiylwaTb APYrux, ndsnekaTtb y4ebHyo nHpopMauuio
Ha OCHOBE COMOCTaBUTENIbHOIO aHan3a OObLEKTOB;

) MONb30BaTbCA NpeAMeTHbIM yKa3aTeNeM 3SHUuKIonegnnm wu
CMNPaBOYHUKOB OJ19 HAaX0XXAEHUSA NHpopMaLnK;

) CaMOCTOATE/IbHO AEeNCTBOBATb B CUTYaLUn HeonpeaenéHHOCTH
NPV peLleHnn akTyasbHbIX 419 HUX npobnem.

) Y3HaTb 3Ha4YeHMe MaTeMaTUYeCKON HayKn ONs pelleHns 3aaay,
BO3HUKAKOLWNX B TEOPUN U MPAKTUKE; LUMPOTY N B TO Xe BpeMs
OrpaHN4YeHHOCTb NPUMEHEHUSA MaTeMaTUYECKUX METOA0B K
aHaN3y U NCCNeaoBaHMIO NPOLLECCOB U BJIEHNIN B MPUPOLE U
obuiecTse;

) Y3HaTb 3HA4YeHMe NPaKTUKN 1 BONPOCOB, BO3HMKAIOLLNX B
caMon maTeMaTuke ons GopMmMpoBaHUSA N pas3BUTUS
MaTeMaTUYECKON HayKWu;

NCTOPMUIO Pa3BUTUA MOHATUS YMCNa, CO3AAHNA MaTEMATUYECKOro
aHanM3a, BO3HUKHOBEHMNSA N Pa3BUTUA FEOMETPUN;

) MPUMEHATb YHUBEPCAIbHbLIA XapaKTep 3aKOHOB JIOM KU
MaTeMaTUYEeCKMX PaCCy>XAEHUN, NX NMPUMEHNUMOCTb BO BCEX
obnacTax yesnoseyeckomn

0EeATEeNbHOCTN; BEPOATHOCTHbLIN XapaKTep pa3/In4yHbIX
MpoOLLeCcCoB OKpy>Xatouiero Mmmpa.



COAEPXKAHME YYEBHOI'O IIPEJMETA
IIporpamma cocTouT U3 pasiesnos:

I'naBa 1. PanuonanbHsble Apodu (23 yaca)

Pammonansnas apoOs. OCHOBHOE CBOWMCTBO JApoOM, CoOKpaimieHue apooeit. TokaecTBeHHbIS
E

npeoOpa3oBaHus pallMOHAIBHBIX BhIpaxeHnd. OyHKIuA y =% u e€ rpaduk.

Ilesn: BEIpaOoTaTh yMEHHE BBINIOJIHATH TOXKICCTBEHHBIC IMPEOOPa30BaHUS PalMOHATBHBIX

BBIPAKCHUM.

Tak kak ACHCTBUSA C palMOHAIBHBIMH JPOOSMHU CYIIIECTBEHHBIM OOpa3oM ONUPAIOTCS Ha

JNCHCTBHSI C MHOTOWIECHAMH, TO B Hadyaje TeMbl HEOOXOIUMO MOBTOPUTH C OOYYArOIIMMHCS

npeoOpa3oBaHUs LEITbIX BRIPAKCHHM.

['maBHOE MECTO B IaHHOW TEeME 3aHUMAIOT aJITOPUTMBI ICHCTBUIA C IPOOSIMU. YUaIuecs J0JKHbI

MMOHUMAaTh, YTO CYMMY, Pa3HOCTb, MIPOU3BEICHUE U YaCcTHOE JIpoOei BCeria MOXHO MPEICTaBUTh

B BUje Jpobu. [Ipuobperaecmbie B JaHHON TeMe YMEHHUsS BBIMIONHSTH CIOXKECHUE, BBHIYUTAHUE,

YMHOKEHHUE U JIEJICHUE APOOCH SIBIISIIOTCS OMOPHBIMU B MPE0Opa30BaHUAX IPOOHBIX BhIPAKESHU.

[Toatomy wMm crnenyer yaenuth ocoboe BHuUMaHHe. HernenecooOpa3HO TEPEeXOauTh K

KOMOMHHMPOBAaHHBIM 3aJJaHUsSIM Ha BCE JEHCTBHUS C JPOOSMHU TPEkKIe, 4YeM OyayT YCBOCHBI

OCHOBHBIC QJTOPUTMBI. 3a/laHusl Ha BCE JICUCTBUSA C JPOOSMHU HE JODKHBI OBITh H3IUIIHE

TPOMO3JAKUMHU U TPYAOEMKHUMH.

HpI/I HaXOXKJICHUU 3HAYCHMH L[po6e171 Jar0TCA  3aJaHHuA Ha BBIYMCICHUA C IIOMOIIIBIO
KaJIbKYJIATOpA. B nannoii Teme pacmpsaroTCA CBCACHUSA O CTATUCTUYCCKUX XAPAKTCPUCTHKAX.
BBoautcs nmonsrue CpCAHCTO TapMOHUNYCCKOro psaa MOJIOXKUTCIIbHBIX YUCCII.

W3ydeHune TeMbl 3aBepIIaeTCs PaCCMOTPEHUEM CBOMCTB rpaduka GyHKIUN
K

y=x.

I'nasa 2. KBagparubie kopuu (19 yacos)

[TonsiTe 00 wuppanuoHanbHBIX unciaax. OOmMe CcBeAeHUS O JACUCTBUTENBHBIX YHCIAX.
Ksaaparusiii kopenb. [loHsTHEe 0 HAXOXKIEHUH TPUOIMIKEHHOTO 3HAUYEHUS KBAJIPATHOTO KOPHSI.
CoiicTBa kBagpaTHBIX KopHEH. [IpeoOpa3oBaHus BeIpaKEHUH, COAEePKAIUX KBAAPATHBIE KOPHH.

OyHKIHA y = Jx , €€ cBoiicTBa U rpaduK.

Iesb: cucteMaTu3upoBaTh CBEIEHUS O PALMOHANBHBIX YMUCIAX M JaTh HpPEJCTaBICHHE OO0
UppalMOHANBHBIX YHCIaX, PAcIIUPUB TEM CaMbIM IOHATHE O YHCIE; BBIpabOTaTh yMEHUE
BBINOJIHATH IPE0OPA30BaHUs BBIPAKEHHH, COAEPIKAIINX KBAIPATHBIE KOPHHU.

B nanHOI TeMe ydaluecs MoJydaroT HadyalbHOE INPEACTABICHUE O MOHITHM JIEHCTBUTEIBHOTO
gucina. C 3Toi 1menbio 0000IMA0TCs M3BECTHBIE OOYYaIOMIMMCS CBEICHUS O PAIlMOHAIBHBIX
gyuciaax. Jlas BBEeNEHUS MOHATUS HPPALMOHAIBHOTO 4YHMCIA HCIOJIB3YETCSI WHTYUTHUBHOE
NPEACTAaBICHUE O TOM, YTO KaXAbIM OTPE30K MMEeT AJMHY U IOTOMY KaKJOW TOYKe
KOOPAVHATHOM IIPSIMOM COOTBETCTBYET HEKOTOpoe uucio. [lokaselBaeTcs, 4TO CyLIECTBYIOT
TOYKH, HE UMEIOLIHE PALIMOHATIBHBIX a0CLUCC.

[Ipu BBeneHUM MOHATHUS KOPHS IOJIE3HO O3HAKOMUTH OOYYAIOLIMXCSI C HAXOXKICHHUEM KOpHEH C
MIOMOIIBIO KAJIBKYJISATOPA.



OCHOBHOE BHUMaHHE YJEISIETCA MOHATUIO apu(METUYECKOr0 KBaJPATHOIO KOPHS U CBOWCTBaM
apu(METHYECKUX KBAJPATHBIX KOpHEH. J[OKa3bIBAIOTCS TEOPEMbI O KOPHE M3 MPOU3BEACHUS U

-
- 3

,Z[p06I/I, a TAaKKC TOXICCTBO a = | |, KOTOpBIC IIOJY4YarOT HNPUMCHCHHC B Hp606p8.30BaHI/IHX

BBIpEl)KCHPIfI, coacCpKalux  KBAaApPATHBIC  KOPHH. CHGIII/IELHBHOC BHUMAHHC  YIACIIACTCSA

a a

OCBOOOXKICHUIO OT UPPALMOHATILHOCTH B 3HAMEHATeNe APOOU B BRIPAKCHUAX BUIA b , Wb £

Ymenue npeoOpa3oBbIBaTh BRIPAXKEHUS, COJEpkKAIIUe KOPHHU, YACTO UCMOIb3yeTCsl KaKk B CaMOM
Kypce anreOphl, Tak ¥ B Kypcax F€OMETpHH, alreOphl U Hayall aHaju3a.

[Iponomxkaercss pabora MO pa3BUTHIO (PYHKIMOHANBHBIX MPEACTABICHUN O00ydYaroIUXCs.

PaccmatpuBatorcs dyHKIus y= Jx , €€ cpoiictBa u rpaduk. [Ipu uzydyenun QyHkuun y= fx
, TIOKa3bIBACTCS €€ B3aUMOCBSI3h ¢ pyHKIHEH y = X:, TAe X > 0.

I'maBa 3. KBagpaTnsblie ypaBHenus (21 gac)

KBanpatnoe ypaBHenune. @opmyna KOpHEH KBaJpaTHOTO ypaBHEHHUs. PellleHue parmoHaIbHBIX
ypaBHeHMiA. Pemienue 3amad, MPHUBOAAIIMX K KBaJpaTHBIM YpPaBHEHHUSM M TPOCTEUIINM
paloHaIbHBIM YPaBHEHUSIM.

Llesb: BeIpaboTaTh YMEHHS pelIaTh KBaJpaTHbIE YpaBHEHHsSI M TPOCTEHIIHNE palroHalbHBIE
YpaBHEHUS U IPUMEHATH UX K PEIICHUIO 3a/1a4.

B Havane TemMBbl NMPHUBOAATCS NPUMEPHI PEHICHUS HEMOJHBIX KBAJpPAaTHBIX ypaBHEHHHA. IJTOT
MaTepuanl CUCTEMAaTU3UPYETCS.
PaccmarpuBaroTcsi adropuTMbI PELICHHs HETONHBIX KBAJPAaTHBIX  YPaBHEHUH  Pa3sIUYHOTO
BUJIA.

OcHOBHOE BHUMaHUE CIIEAYET Y/CIUTh PEIICHUI0 YpaBHeHUI BUa ax: + bx + ¢ =0, e, a # 0, ¢
UCTIONb30BaHNeM (opMynbl KOpHEW. B nmaHHOW Teme ywammecs 3HakoMmsaTcs ¢ (opmyramu
Buera, BbIpaKarOmMMU CBA3b MEXAYy KOPHAMHU  KBaJIpaTHOTO YypaBHEHHUS U  €r0
koo umentamMmu. OHU HUCMONB3YIOTCS B JajbHEHIIEM TMpH J0Ka3aTelbCTBE TEOPEMBI O
pas3NoKeHNH KBAJPATHOTO TPEXWIeHA Ha JIMHEHHbIE MHOXHUTEIIH.

VYyaiuecss OBIaeBalOT CHOCOOOM pelIeHUs! APOOHBIX paIlMOHATIBHBIX YpPaBHEHHM, KOTOpBIi
COCTOUT B TOM, YTO PEIICHUE TAKUX YPABHEHUI CBOIUTCS K PEIICHUIO COOTBETCTBYIOIINX IIEITBIX
YPaBHEHUH € TOCIEAYIOUTIM HCKIIOUEHHNEM MTOCTOPOHHUX KOPHEH.

W3yueHnne naHHOM TEMBI IMO3BOJSIET CYIIECTBEHHO pPACHIMPUTH amnmapar ypaBHEHHUH,
UCIIONIBb3YEMBIX ISl PEIIeHUs] TEKCTOBBIX 3a]1a4.

I'naBa 4. HepaBencrtBa (20 yacoB)

UucioBble HEpaBeHCTBA M MX CBOMCTBA. [lo4l€HHOE CIOKEHHME M YMHOMKEHUE YHCIIOBBIX
HepaBeHCTB. [lorpemHocTs M TOYHOCTh NpUOIMXKEeHUs. JIMHeHHble HEepaBeHCTBA C OJHOM
MEPEMEHHOM U UX CUCTEMBI.

Ilesb: 03HaKOMUTh OOYYaIOIIUXCS C MPUMEHEHHEM HEpPaBeHCTB ISl OLIEHKU 3HAYeHUH
BBIPQXEHUM, BbIpaOOTaTh YMEHHUE pEIlIaTh JUHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW M UX
CHUCTEMBI.

CBolicTBa YHCJIOBBIX HEPABEHCTB COCTaBIAIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO pEILIEHHUE
JIMHEMHBIX HEPABEHCTB C OHOM NepeMeHHON. TeopemMbl O OWIEHHOM CIOKEHUU M YMHOXKEHUU
HEPABEHCTB HAXOAAT NPUMEHEHUE IIPU BBINOJIHEHUU IPOCTEHIINX YNPAXKHEHUH Ha OLEHKY
BBIpQ)XEHUI MO MeToxy rpaHull. Bogsrcs monatus abconmoTHOM IlorpemHocTy MU TOYHOCTH
PUOIMKEHUS, OTHOCUTEIBHON OTPEIIHOCTH.

YMeHus MPOBOAUTE IEAYKTUBHBIE PACCYKICHHS MOIY4YalrOT pa3BUTUE, KaK IIPH JT0KA3aTEIbCTBAX
YKa3aHHBIX TEOPEM, TaK U IPU BHIIIOJIHEHUH YIIPAa)KHEHUH Ha JI0KA3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ peleHneM TMHEWHBIX HEPABEHCTB C OJHOW NIEPEMEHHOM JaeTCs MOHATUE O YHUCIOBBIX
MIPOMEXKYTKaX, BBOAATCS COOTBETCTBYIOIIME Ha3BaHWs M 00O3Ha4YeHUs. PaccMoTpeHHIO crcteM
HEPaBEHCTB C OJHOM MEepeMEeHHOM MpeNIIecTBYeT O3HAKOMIIEHHE OOy4aroIMXCs C MOHATUSAMHU
nepeceueHus: 1 00beAMHEHNS MHOYKECTB.



[Ipu pemieHHMM HEPABEHCTB HCIIOJB3YIOTCS CBOMCTBA PAaBHOCHJIBHBIX HEPABEHCTB, KOTOPHIC
Pa3BACHSIOTCS HAa KOHKPETHBIX mpumepax. Ocoboe BHUMAHHE CIEIyeT YACIUTh OTPabOTKe
YMEHHMsI pelaTh MPOCTEHIINEe HEPaBEHCTBA BH/IA aX > b, ax < b, OCTAaHOBMBIIKCH CIICIIHAIBHO Ha
ciyyae, korna, a<0.

B aT0it Teme paccMmarpuBacTCs Tak)Ke PEIICHHE CHCTEM JIBYX JIMHCHHBIX HEPABCHCTB C OJIHOM
HCpCMGHHOfI, B 4aCTHOCTHU TaKHX, KOTOpBIe 3aIllMCaHbI B BUIC IIBOI>'IHBIX HepaBeHCTB.

I'naBa 5. Crenens ¢ 1eJIbIM IOKa3aTeeM. JjieMeHThbI cTaTuCTUKH (11 yacoB)

Crenenb ¢ LienbIM [I0Ka3aTesleM U ee cBoiicTBa. CTaHaapTHeIM BuA uncia. HavanbHble cBeneHus
00 opraHM3alnuy CTATUCTUYECKUX UCCIIEIOBAHUH.

Llesb: BoIpaboTaTh yMEHHE TPUMEHATH CBOMCTBA CTENEHM C IIeNbIM IIOKa3aTeJleM B
BBIUUCIICHUSIX W IpeoO0pa3oBaHMsIX, CPOPMUPOBATH HayalbHbIE IPEJICTAaBICHUS O cOope U
IpyNIMPOBKE CTATUCTUUECKUX JAHHBIX, UX HAIVISAHON UHTEPIPETALUU.

B st0i1 TeMe hopMyupyrOTCsl CBOMCTBA CTENEHN C LeJIbIM [ToKa3aTeseM. MeToJ IoKa3aTelbCcTBa
3TUX CBOWCTB IIOKA3bIBAETCS Ha IIPUMEPE YMHOXKEHMsI CTEIIEHEN ¢ OJMHAKOBBIMU OCHOBAHUSIMHU.
JlaeTcs MOHATHE O 3allUCH YMCIa B CTaHAApTHOM BHJE. lIpuBondTcs nmpumepsl UCIONb30BAHUS
TaKOM 3amucu B PU3UKE, TEXHUKE U APYTHX 00JACTAX 3HAHUH.

Vyamuecs MoiyyarOT —HayaldbHble IIPEJCTABICHHUA 00 OpraHu3alMd CTaTUCTUYECKHUX
uccnenoBanuidi. OHU 3HAKOMATCS C TOHSATHSMHM TE€HEPAIbHON M BBIOOPOYHOW COBOKYITHOCTH.
[IpuBonsATCS NpUMEpHl NpPEJICTaBICHUsS] CTATUCTUYECKUX MAAHHBIX B BUAE TaONMI[ 4acTOT U
OTHOCHUTENIBHBIX 4acTOT. OOydaromMces MpeuiaraloTcs 3aJaHus Ha HaXOXJECHHE M0 TalyuIe
YacTOT TaKMX CTATUCTUYECKHUX XapaKTEpUCTHK, KaK cpeiHee apudmerudeckoe, MOja, pa3Mmax.
PaccmarpuBaeTcst BOHNpOC O HAISAHOM WHTEPHpPETAllMM  CTATUCTHYECKOM HMH(OpMAIHH.
M3BecTHBIE 00y4aromMMCs CIIOCOOBI HAIVIAHOIO IPEICTABICHHUS CTATUCTUYECKUX JAHHBIX C
MIOMOIIBIO CTOJNOYATHIX U KPYTOBBIX AMArPaMM PACHIMPSIOTCS 3a CUET BBEACHUS TaKUX IMOHITHH,
KaK ITOJIATOH ¥ TUCTOIPAMMA.

6. IloBTOpenue (8 4yacoB)
Heas: [ToBTOopenue, 0000mIEeHHEe W CUCTEMaTH3alMs 3HAHWM, yYMEHHH W HaBBIKOB 3a KypcC
anreOpsl 8 Kinacca.



TEMATHYECKOE INTVIAHUPOBAHMUE

Ne Tema pa3zaeia, ypoka Kou- Hdara IIpumeyanue
n/n BO no
4acoB IUIAHY

IloBTOpeHue Kypca ajaredpsl 7 kiaacca (4 4)

1 Jlunetinas Gynkums u ee rpaduk | 1
2 Cucremsbl ypaBHEHUH ¢ 2 1
IEPEMEHHBIMH.
3 Pemenune 3aau ¢ OMOIIBIO 1
YpaBHEHUH
4 BBojHast KoHTposibHas paboTa 1
IVIABA 1. PATUOHAJIBHBIE IPOBH. (23u4)
§ 1. PanuonaabHble aApodu (4 4)
1 PannoHanbHbIe BbIpaKEeHUSI. 1 02.09
2 OCHOBHOE CBOKMCTBO JIpOOH. 1 04.09
CoxkpaiieHue apooei.
3 OcHOBHOE CBOMCTBO APOOH. 1 06.09
CoxkpaireHue apooeii.
4 Jluarnoctudeckasi KOHTpOJIbHAas 1 09.09
pabora
§2. Cymma u pa3HoCTh
apooeit (6 1)
5 CrnoxeHue u BelUUTaHUE Ipo0deEil ¢ 1 11.09
OJIMHAKOBBIMH 3HAMEHATEIISIMH.
6 CrnoxeHue 1 BbIUUTaHUE Ipo0eit 1 13.09
C pa3HBIMU 3HAMEHATEIISIMHU.
7 CrnosxeHre 1 BEIYUTAHHUE APOOEi 1 16.09
C pa3HBIMU 3HAMEHATEIISIMHU.
8 CrnokeHre U BBIYUTaHHUE APOOCH ¢ 1 18.09
pa3HBIMU 3HAMEHATEIISIMH.
9 Koumponvnas paboma Nelno 1 20.09
meme « Cymma u paznocmu
opobeily.
10 | AHanu3 KOHTPOJIBbHBIX PaboOT. 1 23.09
§3. IlpounsBenenue u yacTHoe apodeit (13 u)
11 YmHoxkenue npodeii. Bo3penenune 1 25.09
JpOOU B CTETIEHB.
12 | Jlenenue panroHaIbHBIX IpoOEi. 1 27.09
13 | Jlenenue panroHaIbHBIX IpoOeii. 1 30.09
14 | IIpeoGpa3oBanue paroHATBHBIX 1 02.10




BBIPAKCHUIA.

15 | [Ipeobpa3oBanue panoOHaIbHbBIX 1 04.10
BBIPAYKECHUI

16 | IIpeoOpa3oBaHue paliMOHATLHBIX 1 07.10
BBIPAKCHUM.

17 = k 1 09.10
Oyukumst X eé rpaduk.

18 . k 1 11.10
CoiictBa pynkimm X .

19 | ApobHo-nuHelHas GyHKIUS U e€ 1 14.10
rpaduk.

20 | dpobHo-nuHeiHas GyHKIUS U € 1 16.10
rpaduk.

21 | IloBtopenwue. IloaroroBka k 1 18.10
KOHTPOJIbHOM padore.

22 | KoumponvHnas paboma Ne2 no | 21.10
meme «lIpoussedenue u uacmuoe
opobeiiy.

23 | AHanu3 KOHTPOJbHBIX pPadoOT. 1 23.10

IVIABA 2. KBAJIPATHBIE KOPHHU (19 u)

§4. JleiicTBuTEJBHBIC YHCaAa (2
1)

24 | PaumoHanbHbIC YKCTIA. 1 25.10

25 | UppanunoHanbHbIe YUCIa. 1 28.10
§ 5. ApudmerndecKkuii KBAAPATHbIA KOPEHb
(64)

26 | KBagpaTHbie KOpHH. 1 30.10
ApudmeTrueckuil KBaJpaTHbII
KOpPEHb.

27 | KBagpaTHbie KOpHH. 1 11.11
ApudmMeTrnueckuii KBaJpaTHBIN
KOpEHb.

28 | YpaBHeHue x=a 1 13.11

29 Haxoxnenne npuOamkEHHBIX 1 15.11
3HAYEHUH KBaJIPaTHOTO KOPHSI.

30 | ®ynkmms y = Vx u eé rpaduk. 1 18.11

31 OyHKIUA y = \x 1 eé rpaduk. 1 20.11
§ 6. CBoiicTBa apupMeTHYECKOr0 KBAJAPATHOT0 KOPHHA (6 1)

32 | KBagpaTHbIil KOPEHb U3 1 22.11
MIPOU3BEICHUSI.

33 KBaapatHsiit KOpeHb U3 Jpoou. 1 25.11

34 | KBagparHblil KOpEHb U3 CTENIECHHU. 1 27.11

35 IToBTOpenue. IloaroroBka k 1 29.11
KOHTPOJILHOU paboTe.

36 | Koumponvnas paboma Ne3 no 1 02.12
meme «Ceolicmea
apugmemuyecko20 KOpHs».

37 | AHanu3 KOHTPOJIBHBIX PadoT. 1 04.12

§ 7. llpuMeHeHue CBOMCTB apuPMeTHIECKOr0 KBAJAPATHOT0 KOPHA (5 1)




38

Brinecenne MHOKUTEIIS HU3-I101
3HaKa KOpHs. BHeceHne
MHOXKUTCJIA I10J] 3HAK KOPHS.

06.12

39

[IpeobOpazoBanue BoIpAKCHHI,
COZICPIKAIIMX KBAJIPATHBIC KOPHHU.

09.12

40

ITosTopenue. [TogroroBka k
KOHTPOJIbHOU padoTe.

11.12

41

Koumponvnas paboma Ne4 no
meme «lIpumenenue ceoiicms
K8AOPAMHO20 KOPHSL» 8 PAMKAX
NPOMENCYNMOUHOU ammecmayuu.

13.12

42

AHanu3 KOHTPOJIBHBIX padoT.

1

16.12

IVIABA 3. KBAJIPATHBIE YPABHEHUSA (21 4)

§ 8. KBajgpaTHoe ypaBHeHHe U €0
kopHu (12 4)

43

Onpenenenne KBagpaTHOTO
ypaBHeHus. Henonnsie
KBaJIPaTHbIE YPABHEHHS.

18.12

44

Henonnsle kBagpaTHbie
YpaBHEHUSI.

20.12

45

Pemenne kBajpaTHBIX ypaBHEHUI
BbIJICJICHUEM KBaJIpaTa JBYWICHA.

23.12

46

Perienne KBaapaTHBIX ypaBHEHU
o Gopmyure.

25.12

47

Pemenne kBajpaTHBIX ypaBHEHUI
o Gopmyre.

27.12

48

Perienne 3agad ¢ ToMoOIIbIO
KBaJpaTHbIX YPABHEHUM.

13.01

49

Pemenue 3a1a4 ¢ moMoOLIbIO
KBaJIPAaTHBIX YPABHEHUM.

15.01

50

Teopema Buera.

17.01

51

Teopema Buera.

20.01

52

IToBTopenue. [TogroroBka k
KOHTPOJILHOU paboTe.

22.01

53

Koumponvnas paboma Ne5 no
meme «Keaopammuvie ypasHenusy

24.01

54

AHanum3 KOHTPOJIBHBIX padoT.

27.01

§ 9. /IpoOHBIe panMOHAIbHBIE
ypaBHeHusi (9 4)

55

Pemenne npoOHBIX
palMoHAIBHBIX YPAaBHEHUM.

29.01

56

Pemenue 1poOHBIX
palMOHAIBHBIX YPaBHEHHH.

31.01

57

Pentenue 3amad ¢ IOMOIIBIO
JTPOOHBIX PAITMOHAIBHBIX
YPaBHEHHUI.

03.02

58

Perenne 3agay ¢ ToMoOIIbIO
JTPOOHBIX PAIMOHAIBHBIX
YpaBHEHUM.

05.02

59

I'paduyeckunii ciocol perreHus

07.02




YPaBHEHHUH.

60 | I'paduueckuii cnocob pemieHus 1 10.02
YPaBHEHUM.

61 [ToBTOpenue. [ToaroroBka k 1 12.02
KOHTPOJIbHOU padoTe.

62 | Koumponvnas paboma Ne6 no 1 14.02
meme «/[pobubie payuonaivivle
VPAGHEHUsLY

63 | AHanu3 KOHTPOJIBHBIX PadOT. 1 17.02

IVIABA 4. HEPABEHCTBA (20 uv)

§ 10. YuncJioBble HepaBeHCTBA M MX
cBoiictBa (8 4)

64 | YncnoBble HEpaBEHCTBA. 1 19.02

65 | CBolicTBa YNCIOBBIX HEPABEHCTB. 1 21.02

66 | CBolicTBa YMCIOBBIX HEPABEHCTB. 1 26.02

67 | CinoxeHue U yMHOXEHUE 1 28.02
YHCJIOBBIX HEPABEHCTB.

68 | CioeHre U yMHOXEHUE 1 02.03
YHCJIOBBIX HEPABEHCTB.

69 | IlorpemHocTh U TOUHOCTH 1 04.03
pUOIMKEHUSI.

70 | Konmponavnas paboma Ne7 no 1 06.03
meme «Hucnogvle nepageHcmea u
UX C8OUCBAY.

71 AHanM3 KOHTPOJILHBIX padoT. 1 11.03

§ 11. HepaBeHcTBa ¢ 0gHOIi NepeMeHHOM 1 UX cucrteMbl (12

1)

72 | Ilepeceuenune u oObeAMHEHNE 1 13.03
MHO>KECTB.

73 | UucaoBbIE TPOMEXKYTKH. 1 16.03

74 | UucnoBble IPOMEXKYTKH. 1 18.03

75 | Pemienue HepaBeHCTB ¢ OJTHOM 1 20.03
IIEPEMEHHOM.

76 | Penienue HepaBEHCTB € OJTHOM 1 23.03
MIEPEMEHHOI.

77 Pemienue HepaBeHCTB ¢ OAHOM 1 25.03
IIEPEMEHHOM.

78 | Pemenne cucteM HEPABEHCTB C 1 06.04
OJIHOM IEPEMEHHOM.

79 | Pemienue cucteM HEPABEHCTB C 1 08.04
OJTHOM MEPEMEHHOM.

80 | Pemrenue cucteM HEPABEHCTB C 1 10.04
OJIHOM NEPEMEHHOM.

81 | IloBropenue. IlogroroBka 1 13.04
KOHTPOJILHOM padoTe.

82 | Koumponvnas paboma Ne8 no 1 15.04
meme «Hepasencmeay.

83 | AHayiu3 KOHTPOJIbHBIX PaloT. 1 17.04

IVIABA 5. CTEIIEHDB C HEJIBIM ITIOKA3ATEJIEM. JIEMEHTbBI
CTATUCTUKHU (11 9)




§ 12. Ctrenensb ¢ HeJIbIM NOKa3aTes1eM U ee CBoiicTBa (4 1)

84 | OnpeneneHne CTETICHH C LIEITBIM 1 20.04
OTpHULIATEIbHBIM IIOKA3aTEIEM.

85 CBoliCcTBa CTENEHHU C LIEIBIM 1 22.04
1oKa3aTeseM.

86 CBoliCTBA CTEIEHHU C LIEIBIM 1 24.04
I10KA3aTeJIEM.

87 | CranmapTHbBIN BUJ YUCIIA. 1 27.04
§ 13. DuemenTBl cTaTHCTHKH (7
1)

88 | Coop u rpynmnupoBKa 1 29.04
CTaTUCTUYECKUX JaHHBIX.

89 | HarmagHoe npencraBieHue 1 06.05
CTaTUCTUYECKON MH(POpMAITIH.

90 | HarmsinHoe npeacraBieHue 1 08.05
CTaTUCTUYECKON MH(POpMAITIH.

91 | HarmsinHoe npesacraBieHue 1 13.05
CTaTUCTUYECKON MH(BOPMAITHH.

92 | IloBTropenue. IlogroroBka 1 15.05
KOHTPOJILHOU padoTe.

93 | Koumponvnas paboma Ne9 no 1 18.05
meme «Cmenens ¢ yenvim
nokasamenem» 8 pamkax
NPOMENCYMOUHOU ammecmayuu.

94 | AHanu3 KOHTPOJIBbHBIX PaboT. 1 20.05

IMoBTOpenue (4 u)

95 | IloBropenue. Iloaroroska 1 22.05
WUTOTOBOM KOHTPOJIBHOM paboTe.

96 | IloBropenue. [logroroBka 1 25.05
UTOTOBOM KOHTPOJILHOM padoTe.

97 | Umoecosas konmponvras paboma. 1 27.05

98 | UToroBoe 3aHsTHE. 1 29.05
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