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IMosicHuTeILHAS 3aNIMCKA.
Matepuans! s pabodeli mporpaMMbl COCTABJICHBI HA OCHOBE:
e (eaepasbHOrO KOMIOHEHTA TOCYIapCTBEHHOTO CTaHAapTa o01iero oopa3oBaHus,
® TIPUMEPHOI MPOrpaMMEbI 0 MaTEMaTHKE OCHOBHOT'O O0IIIEro o0pa3oBaHus,
e (hbenepasbHOrO NepeuHs Y4eOHUKOB, PEKOMEHIOBaHHBIX MHUHUCTEPCTBOM 00pa3zoBanus Poccuiickoii Deneparyu
K HCIIOJIb30BaHUIO B 00pa30BaTEILHOM MIpoIiecce B 00IIeo0pa3oBaTelbHbIX yupexkaeHusx Ha 2015-16 yueOHbIN
rof,
e C y4eroM TpeOOBaHHI K OCHAIICHUIO 00pa30BaTENbHOrO MPOIecca B COOTBETCTBUH C COJEp)KaHNEM HAIlOJIHEHUS
y4eOHBIX MPEIMETOB KOMIIOHEHTA FOCYAapCTBEHHOTO CTaHAapTa o0LIero o0pa3oBaHus,
®  aBTOPCKOTO TEMaTHUYECKOTo IIAHUPOBAHUS yIEOHOTO MaTepHaa.
OO01as XxapakTepUCTHKA YIeOHOro IpeaMera

Maremarndyeckoe o00pa3oBaHHE B OCHOBHOM IIKOIE CKJIAAbIBACTCS W3 CICAYIOMIMX CONEPKaTeNbHBIX
KOMIIOHEGHTOB (TOYHBIC Ha3BaHUs OJIOKOB): apupmemuxa; anzeopa; 2eomempus; 31eMeHmovl KOMOUHAMOPUKU, MeopUulL
eepossmHocmeil, cCmamucmuKkuy u a02uku. B cBoell COBOKYITHOCTH OHU OTPayKaroT OOraThIid OMBIT 00Y4YEHHUS MaTeMaTHKE
B Halei CTpaHE€, YUYUTBIBAIOT COBPEMCHHLIC TCHACHIIUU OTEUECTBEHHON U 3ap}I6e)KHOI71 IIKOJIbI W ITO3BOJAIOT
peai30BaTh MOCTABJCHHBIC IEpe]l IIKOJbHBIM OOpa30BaHUEM II€IM Ha HH(POPMAIMOHHO EMKOM M IPAKTUYECKU
3HaAYMMOM MaTcpuale. Ot COACPIKATCIIbHBIC KOMIIOHCHTLI, pa3sBUBAsACh Ha TIMPOTAKCHUU BCEX JICT 06yquI/15{,
€CTECTBEHHBIM 00pa3oM TEepeIeTaloTCs U B3aUMOJICHCTBYIOT B y4eOHBIX Kypcax.

Apugpmemuxa npuszBaHa CHOCOOCTBOBATH MMPUOOPETEHUIO TPAKTHYECKMX HABBIKOB, HEOOXOIUMBIX IS
noBceHeBHOM *u3HU. OHa CITy)KUT 0a30i U BCEro JalbHEHIIEro U3y4eHnss MaTeMaTHKH, CIIOCOOCTBYET JIOTHIECKOMY
pa3BUTHIO U (HOPMUPOBAHUIO YMEHHS TIOJTB30BATHCS aJITOPUTMAMH.

Anzeopa Vzyuenue anreOpbl HaleneHo Ha (OPMHPOBAHME MATEeMATHUECKOTO armrapara Julsi pelieHus 3a1ad u3
MaTEMAaTHUKHU, CMEXKHBIX MMTPEAMETOB, OKp}I)KaIOIHeI‘/'I PE€aIbHOCTH. SI3BIK anre6pbl MOAYEPKUBACT 3HAYCHUC MAaTEMATUKHU KaK
sA3bIKAa 1A TOCTPOCHUA MAaTEMAaTHYCCKUX MO)Ie.HeI\/II, IIpouecCoB " SIBJICHUI p€ajibHOro Mupa (OHHOﬁ N3 OCHOBHBIX 3aJa4
HU3YUCHHUA anrerLI SABJIACTCA pa3BUTUC AJITOPUTMHUYCCKOI0 MBINIJICHUS, HeO6XOJII/IMOFO, B YaCTHOCTH, IJIsI OCBOCHUS
Kypca WH(GOPMATHKH; OBIIaJICHHME HaBBIKAMH JISNYKTHBHBIX paccyxieHuil. [lpeoOpazoBaHue CHUMBOJIMYECKUX (OPM
BHOCHT CBO# criein(UUecKHii BKJIaa B pa3BUTHE BOOOPaXKEHHUsI, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYecTBY. Jpyroi
BXHOW 3a/adell M3ydeHWs aireOpbl SBISIETCS TONYYeHHE MIKOJHbHUKAMU KOHKPETHBIX 3HAaHWHA O (QYHKIHAX Kak
Ba)KHEHINIEH MaTeMaTHYeCKOW MOJAENH Ui ONHCAHWS WM HCCIENOBAHMS PAa3HOOOPA3HBIX TPOIECCOB (pPaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCIIOHEHITHATIBLHBIX, IEPHOANIECKHX U JP.), 1151 (HOPMHPOBAHUS Y 00yUarOIIUXCsl MPEACTABICHUH O
POJM MaTeMaTHKHU B Pa3BUTHU IUBIIIN3AIIUH U KYJIbTYPHI.

Dnemenmupl 102UKU, KOMOUHAMOPUKU, CHAMUCMUKU U MeOPpUU 6€POAMHOCHell CTAaHOBATCS
00s13aTeIbHBIM KOMITOHEHTOM MIKOJIBHOTO 00pa30BaHMs, YCHIIMBAIOIIUM €ro MPUKIAJHOE W MPAaKTUYeCKoe 3Ha4YeHHe.
OTOT Marepwal HEOOXOmuM, TMpeKae Bcero, s (opmupoBanus (QYHKIMOHAIHPHOW TPaAaMOTHOCTH — YMCHHM
BOCTIIPUHUMATh M aHAJIMU3WPOBATH WH(OPMAIINIO, MPENCTaBICHHYI0 B Pa3iIMYHBIX (hopMaX, MOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTHUX PEANbHBIX 3aBHCHMOCTEH, MPOM3BOIWTH IMPOCTEHINNE BEPOSTHOCTHBIE pacd€rbl. M3ydeHne OCHOB
KOMOWHATOPUKHY TIO3BOJIHT yYaIIeMycs OCYIIECTBISTh PACCMOTpPEHHE ClTy4daeB, mepedop ¥ MOoACYET Yrcia BapHaHTOB, B
TOM YHCII€ B IPOCTEHIINX MPUKIIAJIHBIX 3a7a9aX.

[Ipu m3ydeHWH CTAaTHCTHUKH W TEOPHH BEPOSATHOCTEH OOOTamaroTCsl MPEICTAaBIECHUS O COBPEMEHHOW KapTHWHE
MHpa U METONaX €ro MCCIeNIoBaHus, (popMUpyeTcs MOHUMAaHUE PO CTATHCTUKM KaK MCTOYHHMKA COIMAIEHO 3HAYUMON
nH(OpMAIUH, U 3aKIIaIBIBAIOTCS] OCHOBBI BEPOSATHOCTHOTO MBIIIIJICHUS.

Takum 06pa3oM, B X0JIe OCBOSHHUS COJIEPIKAHUS Kypca yJaluecs Moay4JatoT BO3SMOXKHOCTb:

Pa3BUTH MPENCTABICHUE O YHCIIE M POJIH BBEIUYMCICHUH B YEIOBEYECKON MPAKTHKE; cHhOpMHUPOBATH MTPAKTHIECKUE
HAaBBIKU BBITOTHEHNS YCTHBIX, THCHBMEHHBIX, HHCTPYMEHTAJIBHBIX BRIYMCIIEHUH, PA3BUTh BEIYUCIUTENBHYIO KYIbTYPY;

OBIIAJICTh CHMBOJIMYECKHAM SI3BIKOM aireOphl, BEIPaOOTaTh (OpPMalbHO-OMEPATHBHBIC alreOpandecKiue YMEHHUS U
HayYUTHCS MPUMEHATH WX K PEIICHUI0 MATEMAaTHIECKAX U HEMATEMAaTUIECKIX 3a/1ad;

M3YYHTh CBOWCTBA U TPAPHKH dJIEMEHTAPHBIX (DYHKIIHH, HAyYUTHCS UCIIONB30BaTh PYHKIMOHATBHO-Tpaduaeckue
TIPEICTABIICHUS JIJIsl ONTMCAHMSI U aHAJIN3a PEeaThbHBIX 3aBHCUMOCTE;

Pa3BUTh MPOCTPAHCTBEHHBIE MIPEACTABICHHUS U N300pa3UTEIbHbBIE YMEHUS, OCBOUTh OCHOBHBIC (DaKThI U METOJIBI
TJIAHUMETPHUH, TIO3HAKOMUTHCS C TIPOCTEUIIIMMHI ITPOCTPAHCTBEHHBIMH TETAMH U UX CBOWCTBAMU;

MTONTyYUTh TPENCTABIEHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAlbHOM MHUPE M O Pa3iMYHBIX CIIOCO0ax X
M3y4eHus, 00 OCOOEHHOCTSIX BBIBOJIOB U ITPOTHO30B, HOCSIIINX BEPOSTHOCTHBINA XapaKTep;

Pa3BUTH JIOTHYECKOE MBIIIIICHUE U PeUb — YMEHHUS JIOTHYECKH 00OCHOBBIBATH CY)KJICHHS, TIPOBOUTH HECTIOXKHBIE
CHCTEMaTHU3al[uH, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, UCIIONB30BaTh Pa3IMYHbIC S3BIKH MATEMATHUKU (CIOBECHBIH,
CUMBOJMYECKUH, TpadvecKuil) IUTsl HIUTFOCTPAIMY, HHTEPITPETAIlNY, ApTYMEHTAIIUN U I0Ka3aTebCTBA;

chopMHUpOBaTh TMpeEACTaBICHUS 00 W3y4aeMbIX TIOHATHUSX ¥ METO/aX KaK BAXKHEWIUX CPEICTBax
MaTeMaTHYECKOTr0 MOJIEIIMPOBAHUS PeabHBIX MPOIECCOB U SBICHUM.

B kypce anreOper 8 kmacca BbIpaOaThIBaeTCS YMEHHE BBINONHATh TOXJIECTBEHHBIE MPE0Opa3oOBaHUs
palMoOHAIBHBIX BHIPAXKEHUH; CHCTEMATH3UPYIOTCS CBEACHUS O PAIlMOHAIBHBIX YUCIax, W JAETcs MpeicTaBieHue 00
WppalMOHAIBHBIX YHCIIAX, PACIIUPSETCS TEM CaMbIM TIOHSATHE O YHCJE, BBIPa0aThHIBACTCS YMEHHE BBIIOIHSATH
npeoOpa3oBaHUs BBIPAKCHUH, COIEPKAIIMX KBaJIpaTHBIC KOPHHW; BHIPA0ATHIBAIOTCS YMCHHS peIlaTh KBaJPAaTHBIC




YpaBHEHUS W MPOCTEHIIHNE paliOHANBHBIC YPAaBHEHUS W MPUMCEHSATh WX K PEUICHHUIO 3ajad; 3HAKOMSTCS YYalluecs C
MPUMEHECHHEM HEPABEHCTB IS OIICHKH 3HAYCHUI BHIPKEHU, BRIpa0aThIBACTCS YMEHUE P CIIaTh JTMHEHHBIC HEPABCHCTBA
C OIHOHM TMEPEMEHHON M MX CHUCTEMBI; BhIPA0AThIBACTCS YMEHUE MPUMEHSTh CBOMCTBA CTEICHU C IIETbIM MOKAa3aTeleM B
BBIYHCIICHUSAX U MPEo0pa3oBaHUAX, (POPMUPYIOTCS HaYadbHBIC MPEICTABICHUS O COOPE U IPYNITUPOBKE CTATUCTHYSCKUX
JAHHBIX, UX HATJISAHON MHTEPIIPETAIlNH.

Cornacao denepaipbHoMy 0Oa3MCHOMY y4eOHOMY IUTaHY Ha M3yYeHHE MaTEMAaTHKH B 8 KJIacce OTBOJIUTCS HE
MeHee 170 ywacoB M3 pacuera 5 4 B HEACTIO, NMPH 3TOM pa3lielICHUE YacOB Ha H3Y4YCHUE aireOphl U TeOMETPUU
CIenmyIoIee:

3 yaca B Heeno ayreopsl, utoro 102 vaca.
KonnuecTBo yueOHBIX YaCOB:
B rox -102 yaca (3 yaca B Hezednto, Bcero 102 yaca)
B toMm umncie:
KonTtponeHbix padot — 11 (BKII04Yast HTOrOBYIO KOHTPOJIBHYIO paboTy)
®dopMBI TIPOMEKYTOYHOM M WTOrOBOHM arrectammu: [IpoMexyTouHash aTTecTalus NPOBOAUTCS B (OPME TECTOB,
KOHTPOJIbHBIX, CaMOCTOSTENbHBIX pabora. KToropas arrecraius MNpeIycMOTpeHa B BHUIC aJMHUHHCTPATUBHOM
KOHTPOJBHOU PabOTHI.
YpoBenb 00yueHns — 0a30BELIi.
OTanuuTensHBIE 0COOEHHOCTH paboUuel MPOrpaMMEI IO CPABHEHHUIO ¢ IIPUMEPHOM:

B nporpamMMy BHECEHBI U3MEHEHHS: YMEHBIIIEHO WM YBETUYEHO KOJTMYECTBO YAaCOB HA U3YUCHHE HEKOTOPHIX
teM. CpaBHUTENbHAS Ta0JIMIIAa TPUBEICHA HIDKE.

Pasien KonnvecTBo gacoB B KonuuaecTBo uacoB B
s IIPUMEPHOI IpOrpaMme paboueii mporpamme
1. PanimonanbHbIe ApoOH 23 23
2. KBajpaTHbIe KOpHH 19 19
3. KBagpatHeie ypaBHEHUS 21 21
4. HepaBencrBa 20 20
5. CteneHb ¢ LENbIM MOKa3aTeneM. JIeMEHTH 11 10
CTaTHCTHUKH.
6. I[loBTOpenue 8 10

Baecenne naHHBIX H3MEHEHUH MO3BOJIUT OXBATUTHh BECh M3yYaeMbIii MaTepHal M0 MPorpamMme, OBBICUTH
YPOBEHb O0YYEHHOCTH YJAIMXCS 0 MPEAMETY, a Takxke 0onee 3 (HEeKTHBHO OCYIIECTBUTh WHIMBHIyaIbHbINA ITOIX O K
00yJaroIIIMCS.

Cpok peanuzaruu paboueit yaeOHON TporpaMMbl — OJUH YICOHBIN TOJI.

B nmanHOM Kiacce BemymMMH METOJAaMHU OOYYEHHUS MPEIMETY SIBIAIOTCA: OOBICHUTENbHO-MUILTIOCTPATUBHBIA U
PETPONYKTUBHBIA, XOTS HCIIONB3YeTCS M YaCTHYHO-TIOMCKOBBIA. Ha ypokax HCHOIB3yIOTCS 3IIEMEHTHI CIEIYIOIINX
TEXHOJIOTUH: IMYHOCTHO OPUEHTHPOBAaHHOE 0OydeHue, odoy4uenne ¢ mpumeHennem HWKT.

OCHOBHOE COJIEPXAHUWE
I'naBa 1. PaninonanbHbie 1podu (23 yaca)
PammonansHas nmpoOs. OCHOBHOE CBOWMCTBO IpoOH, cokparneHue apobeil. ToxkaecTBeHHBIE MpeoOpa3oBaHUS
K

panoHaNbHEIX BhIpakeHnd. OyHKINA y = X 1 e€ rpaduk.

IeJsib: BEIpaOOTaTh YMEHHE BBIIONHATH TOKICCTBEHHBIE IPE0OPa30BaHUs PALIMOHAIBHBIX BBIPAKEHUH.

Tak Kkak [EHCTBUS C pPaLMOHAIBHBIMH JAPOOSMHU CYLIECTBEHHBIM O0pa3oM ONMPAIOTCs Ha OCHCTBHA C
MHOTOWIEHAaMH, TO B HaYaJe TeMbl HEOOXOIUMO IMOBTOPUTE C 00YJAIOIIMMHUCS IPeoOpa30BaHuUs LIEIbIX BBIPAKEHUH.

['maBHOE MecTO B JaHHOH TeMe 3aHUMAIOT AJITOPUTMEI IEHCTBUH ¢ ApoOsSMU. Ydaliecs TOHKHBI TIOHUMATh, 9TO
CYMMY, Pa3HOCTb, NPOU3BEAEHHE W 4YacTHOE ApoOel Bcerja MOXKHO NpeAcTaBuTh B BUae apobu. [IpuoOperaembie B
JAHHOW TeMe YMEHHS BBINOJHSATH CIOKEHHE, BBIYMTAHHE, YMHOXKEHHE M JeJeHue IpoOeil SBISIOTCS ONOPHBIMHU B
npeodpazoBaHuAX ApoOHBIX BbIpaxeHui. [losTomy wuM cremyer ynenuTb ocoboe BHHMMaHHe. HenenecooOpasHo
MepexoauTh K KOMOMHHPOBAaHHBIM 3aJaHUSIM Ha BCE NEUCTBHUS C APOOSIMU Npexnae, 4eM OyAyT YCBOEHBI OCHOBHBIE
ITOPUTMBI. 3alaHUsI Ha BCE IEUCTBUS ¢ APOOSIMU HE JOJKHBI OBITh U3JIMIIHE IPOMO3AKHUMHU U TPYAOEMKHUMHU.

IIpn HaxoxnmeHHMU 3HaueHHMH ApoOell NaroTcs 3aJaHusl HAa BBIYMCICHHMS C MOMOLIBIO KalbKyJsTopa. B nmanHoi
TEME PaCIIUPSIOTCA CBEIEHUS O CTATUCTUYECKUX XapaKTepUCTHKaX. BBOOUTCS MOHATHE CPEAHEro rapMOHHUYECKOro psa
MTOJIOKUTENBHBIX YHCEIL.

K
WzyueHnne TeMbl 3aBepLIaeTCsl pACCMOTPEHHEM CBOMCTB rpaduka QyHKIUH y = X .
I'nasa 2. KBagparnbie kopau (19 yacos)



ITousarue 06 HppaliMOHAJIBbHBIX YHUCIIAaX. O6H_II/I€ CBCIACHUA O ﬂCﬁCTBHTGHLHLIX quciax. KBa,Z[paTHLIfI KOpPCHb.
Ilonsatue o HaXO0XICHUHU HpI/I6J'II/I)KCHHOFO 3HA4YCHHA KBaJApPaTHOI'O KOpPHA. CBolicTBa KBaJApaTHBIX KOpHeﬁ.

ITpeobpa3oBanwst BEIpaKEHUH, COMEPIKAIINX KBaAPATHBIC KOpHU. DYHKINA ¥ = Vx , €€ cBolicTBa U rpaduk.

Iesib: cHCTEMAaTH3MPOBATh CBEACHHUS O PAIMOHANBHBIX YHCIIAX M JaTh MPEIACTABICHHE 00 HPPAIMOHATBHBIX
qKcIax, PacIIMpUB TEM CaMbIM TOHSATHE O YHCJE, BBIPAOOTATh YMEHHE BBIMONHATL MPEeOOpPa3OBaHUS BBIPAKEHHH,
COJICpIKAIINX KBAPATHBIC KOPHH.

B nanHO# TeMe ywalmpecs MONy4YarOT HavalbHOE MPE/CTABICHHE O MOHATHH AeHCTBUTENbHOro ymcia. C 3Toi
LENTBbI0  0000MIAIOTCS M3BECTHBIC OOYYaIONIMMCSI CBEIACHHUS O palMOHANBHBIX 4HciIax. J[ins BBeIeHHs] TMOHSATHS
MPPALMOHAIBHOIO YMUCJIa UCIOJIb3YETCSl MHTYUTUBHOE IIPEICTABIECHUE O TOM, YTO KAXKIBIA OTPE30K MMEET UIMHY U
MOTOMY Ka)JIOW TOYKE KOOPAMHATHOW MPSMON COOTBETCTBYET HEKOTOpoe durcio. IIoKas3bIBaeTcs, YTO CYIIECTBYIOT
TOYKH, HE MMEIOIIUE PAIIMOHATBHBIX aOCITHCC.

IIpy BBeEHWH TMOHATHS KOPHS ITOJE3HO O3HAKOMUTH OOYYAIOMIMXCS C HAXOKICHHEM KOPHEH ¢ ITOMOIIBIO
KaJIbKYJISITOPA.

OcHOBHOE BHUMaHHE YAEISIETCS MOHSTUIO apU(METHIECKOr0 KBaJPaTHOTO KOPHS M CBOWCTBaM apr(hMeTHIeCKUX
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KBAJPAaTHBIX KOpHEH. J[OKa3bIBAIOTCS TEOPEMBI O KOPHE W3 TPOU3BENEHUsS U JApOOU, a TaKKe TOXKAeCTBO Y2 :| |,

KOTOpBIC TIOJIYYalOT MPHMEHEHHE B MpeoOpa3oBaHUsAX BBIPAKEHUH, COJEpKalIMX KBaJpaTHble KopHH. CrienuanbHoe
a a

BHUMaHHUE YAEISIETCS OCBOOOKICHUIO OT UPPAIOHAIBHOCTH B 3HAMEHATes e IpOOU B BBIPAKCHUSX BHJIA Vb , CES .
YMmeHue npeoOpa3oBbIBATh BBIPAXKEHUS, COACPKAIINE KOPHH, YACTO UCIIONIL3YETCsl KaK B CAMOM Kypce anreOpshl, Tak U B
Kypcax reoMeTpHH, anreOpbl M Hadal aHaJIN3a.

[Mponomxkaercs pabota Mo pasBUTHIO (YHKIMOHAIBHBIX TPENCTABICHUN oOyuaromuxcsi. PaccmarpuBarorcs

byHKIHS y= ‘/;, e€ cBoiictBa u rpaduk. [Ipu n3ydennn QyHKIUN y= \/;, MOKA3bIBAETCS €€ B3aMMOCBS3b C (DYHKIIHEH y =
x%, rae x > 0.
I'naBa 3. KBagparnble ypaBHeHus (21 gac)

KBanpatHoe ypaBHeHue. DopMyna KOpHEH KBaJpaTHOrO ypaBHEHUs. PellieHHe pallMOHAJbHBIX YpaBHEHMI.
Pemenne 3aga4, npuBOIAIIMX K KBaJPAaTHBIM YPaBHEHMSM M MIPOCTEHIINM PaliOHAIBHBIM YPaBHECHUAM.

Iesab: BbpaboTaTh yMEHMs pEIIaTh KBaJIpaTHbIE ypPaBHEHUS U IPOCTEHINNE pPAallMOHAIbHBIE YPaBHEHUS U
MPUMEHATD UX K PEIICHUIO 3a1a4.

B mnHauane TeMbl NPUBOIATCA INPUMEPHl DEIICHUS HEMOJNHBIX KBaJpaTHbIX YypaBHEHUH. ODTOT Marepual
cucreMaTusupyercsa. PaccMaTpuBarOTCA alTOPUTMBI PEIICHUS HETONHBIX KBaJpPaTHBIX YPaBHEHUH Pa3iIMYHOIO BHJA.

OCHOBHOE BHHMMAHHE CIIEIYeT YACIHTh PELICHUIO YpaBHEHWi Buma ax’ + bx + ¢ = 0, rme, a * 0, ¢
HCIIONB30BaHuEM (popMyIsl KopHel. B manHoM Teme yuaruecs 3HaKoMsTcs ¢ popmynamu Buera, BeIpakaroniuMu CBSI3b
MEXKAY KOpDHSIMHM KBaJpaTHOIO ypaBHEHUS U ero kodpduuuentamu. OHHM HCHONB3YIOTCS B JaJbHEHIIEM MpU
JI0Ka3aTeIbCTBE TEOPEMBI O PA3JI0KEHUHN KBAIPaTHOIO TPEXWICHA Ha JIMHEHHBIE MHOXKHUTENH.

VYyamuecst oBIafeBarT CIIOCOOOM PEIIEHUs JPOOHBIX PallMOHAIBHBIX YPaBHEHUH, KOTOPBIM COCTOMT B TOM, YTO
pelIeHne TaKNX YPAaBHEHUI CBOJUTCA K PEIICHUIO COOTBETCTBYIOMIMX LENBIX YPABHEHUH € TOCIENYIOIUM HUCKIIOUEHUEM
MMOCTOPOHHUX KOPHEH.

N3ydenne 1aHHOM TEMBI IO3BOJISIET CYIECTBEHHO PACIIMPUTSH alllapaT YPaBHEHUH, HCIIONb3YEMBIX JUIS PEIICHUS
TEKCTOBBIX 3a/1a4.

I'naBa 4. HepaBencrBa (20 yacoB)

UucnoBble HepaBeHCTBA M HMX cBoiicTBa. llouneHHOE CIIOKEHWE W YMHOXEHHE YHCIOBBIX HEPABEHCTB.
[TorpemrrocTs 1 TOUHOCTS IpUOMIKeHS. JIMHETHBIE HEpaBEHCTBA C OAHOM MEPEeMEHHOW U UX CHCTEMBI.

Iesib: 03HAKOMUTEH 00YYAIOLIMXCSI C IPUMEHEHHEM HEPABEHCTB VIS OLICHKU 3HAYeHUI BBIpAXKEHUIH, BBIpadOTaTh
YMEHUE PeLIaTh JUHEWHbIC HEPABEHCTBA C OHON NEPEMEHHON U UX CUCTEMBL.

CBo¥iCTBa YHCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO pelIeHHE JINHEHHBIX HEPABEHCTB C
OJHOW TepeMeHHOH. TeopeMbl O MOWIEHHOM CIIO)KEHUHM M YMHOKEHUM HEPABEHCTB HAaXOAAT INPUMEHEHHE IpHU
BBIITOJIHEHUN MPOCTEHIINX YIPaXHEHUI Ha OLEHKY BBIPAKEHUH 1O METOLy IpaHMl. BBomsTcs moHsATHA aOCOIIOTHON
[orpemHocT! ¥ TOYHOCTH MPUOIMKEHHUS], OTHOCUTEIBHOM MOTPEIIHOCTH.

YMeHus MpOBOIUTH JEIYKTHBHBIE PACCYKICHHS IOMy4alOT pa3BUTHE, KaK IPU JIOKA3aTEIbCTBAX YKa3aHHBIX
TEOpeM, TaK U IIPU BBINOJIHEHUH YIPAXXHEHNI Ha IOKA3aTEIbCTBA HEPABEHCTB.

B cBs3H ¢ penreHneM TMHEHHBIX HEPABEHCTB C OAHOM MEPEMEHHONW AAETCS MOHATHE O YHCIOBBIX MPOMEKYTKAX,
BBOJISITCSI COOTBETCTBYIOLIME HA3BaHUS M 00O3HaueHHs. PacCMOTPEHHIO CHCTEM HEPAaBEHCTB C OAHOM IepeMEHHOM
MPEALIECTBYET O3HAKOMJICHHE 00YUaIOMIUXCs C MIOHATUSIMH MIepecedeHus] 1 00bEANHEHHISI MHOYXKECTB.

[Ipu pemieHMH HEpaBEHCTB HCHONB3YIOTCS CBOICTBA PaBHOCHIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsCHSIOTCS Ha
KOHKpETHBIX puMepax. Ocoboe BHUMaHueE cieyeT YAEIUTh 0TpadOTKe YMEHUs peliaTh NpoCTellne HepaBeHCTBA BIIA
ax > b, ax <b, 0OCTAaHOBUBIIKCH CHELUAIBHO Ha ciIydae, koraa, a<(.

B »TOl1 Teme paccMaTpHUBaeTCs TAakKe PEIICHUE CHUCTEM JIBYX JIMHEHHBIX HEPAaBEHCTB C OJHON NEPEMEHHOW, B
YaCTHOCTHU TaKUX, KOTOPBIE 3alICaHbl B BUJIE IBOWHBIX HEPABEHCTB.
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I'naBa 5. CteneHb ¢ HeJIbIM NOKa3aTejeM. JjieMeHThI cTaTucTukH (10 yacos)

CreneHsb C LeNbIM [TOKa3aTeneM U ee cBoicTBa. CTaHmapTHEIN BUJ uncia. HayanbHele cBeneHns 00 opraHu3anun
CTaTHUCTUYECKUX MCCIIEIOBaHUM.

Hesas: BeIpaboTaTh yMEHHE NPUMEHATh CBOWCTBA CTENEHW C LEMBIM IIOKAa3aTeleM B BBIYHCICHHSX U
npeoOpazoBaHuax, cHOPMHUPOBATh HayaTbHBIE MPEACTABICHUS O cOOpe M TPYMIIUPOBKE CTATHCTUYECKHX IAHHBIX, UX
HaIJIAJHON UHTEpIIpETALUU.

B »T0if TemMe GopMyTUpYIOTCS CBOMCTBA CTENEHM C LENBIM MOKazaTeneM. MeTo/ 10Ka3aTenbCcTBa STUX CBOMCTB
IMMOKa3bIBACTCA Ha MPUMEPE YMHOXKCHUA cTerneHei ¢ OAUHAKOBBIMHU OCHOBAHUSIMU. I[aeTCSI IIOHATHE O 3aIllMCH 4YucCila B
CTaHIapTHOM Buje. [IpUBOASTCS TPUMEPH HCMOJIB30BAHUS TAKOW 3amUcH B (U3MKE, TEXHHKE U JAPYTUX OOJIACTsIX
3HaHUM.

VYyamuecs: MONMydYalOT HavajbHBIC TNPEACTAaBICHUS 00 OpraHU3alWd CTAaTUCTHYECKUX HccienoBanuii. OHHU
3HAKOMATCS C TIOHSATHAMH TEHEpPaJbHOH W BBIOOPOYHOH COBOKYMHOCTH. [IpuMBOAATCS TNpHMEpHl NpEACTaBICHUS
CTaTUCTHYCCKHUX AAaHHBIX B BHUIC Ta6J'II/IH YHaCTOT U OTHOCHUTCIBbHBIX YaCTOT. O6yqa}0HIHMCﬂ npeajiararoTcsa 3agaHus Ha
HaXOXKIEHUE N0 TaOJIUIE YaCTOT TAKUX CTATUCTUYECKUX XapaKTEPUCTHK, KaK cpenHee apudMernieckoe, MOAa, pa3Max.
PaccmarpuBaercsi Bompoc O HariIsiTHOH WHTEpIpETalld CTaTUCTHUYeCKOr WHQopManwu. M3BecTHbIe 00ydarommMcs
CIIOCOOBI HarJAgHoro mnpeacTaBJICHUA CTATUCTUYCCKUX MOaHHBIX C IIOMOIIBIO CTONIOYATBIX U KpPYroBBIX Auarpamm
pacmpAaroTCa 3a CYET BBEACHUA TaKHUX HOHSITI/II\/'I, KakK IIOJIMT'OH U TUCTOorpaMmMma.

6. [ToBTOpenue (10 yacon)

Heas: [ToBropenne, 0600IIeHNE U cCCTEMaTU3AIMs 3HAHWH, YMEHUH 1 HABBIKOB 3a Kypc anreOpsl 8 Kiacca.
TpeOoBaHus K YPOBHIO NOATOTOBKH o0y4amomuxcsi B 8 kiaacce

B xozxe mpenonaBanus anreOpel B 8 kilacce, paOboThl HaJl GOPMUPOBAHUEM Yy 00 YYaIONIUXCS TEPEUUCICHHBIX B
IporpaMMe 3HaHWW B YMEHUH cleqyeT oOpaiath BHUMaHKe Ha TO, YTOOBI OHM OBJIa/IEBAI YMEHUSIMU 0011ey4e0HOro
XapakTepa, pa3Ho00pa3HbIMU CHOCO0AMHU AeSITeJILHOCTH, TIPHOOPETANN OIIBIT:

IIJIaHUPOBAHUA U OCYIIECCTBIICHUA aHFOpHTMquCKOﬁ ACATCIbHOCTH, BBIIIOJHCHUA 3a/IaHHBIX 1 KOHCTPYUPOBAaHUSA
HOBBLIX aJITOPUTMOB;

peleHust pa3sHOOOpa3HBIX KIACCOB 3a7ad M3 Pa3MYHBIX DPa3lelioB Kypca, B TOM YHCIE 3aJad, TPeOYIoUX
IOUCKa IMyTHU 1 crocoboB PELICHUAA,

HCCIIEI0BATENIbCKON eATEIbHOCTH, PAa3BUTUSA UAEH, NPOBENEHHUS SKCIEPUMEHTOB, O00OOIIEHMS, IOCTAHOBKH U
(hopMynupoBaHUsI HOBBIX 3a/1a4;

SICHOI'0, TOYHOI'0, 'PAaMOTHOIO M3JIOXKEHHS CBOMX MBICICH B YCTHOM M INHCHbMEHHOM pEYH, HCIIOJIb30BAHUA
Pa3INYHBIX S3BIKOB MATEMATHKH (CIOBECHOTO, CHMBOJINYECKOT0, TPpaMIecKoro), CBOOOIHOr0 Mepexo/a ¢ OIHOTO s3bIKa
Ha Jpyroi AJsl MIUTIOCTPALMM, MHTEPIPETalluy, apryMEHTAIK 1 JI0Ka3aTelIbCTBA;

IIPOBEIEHU JOKa3aTeIbHbBIX PACCYKIECHUN, apryMeHTaIluH, BbIIBIKEHNS TUIIOTE3 U UX 00OCHOBaHMUS;

MOWCKA, CHCTEMAaTH3alM{, aHalu3a M KiIaccupukanun WH(GOpPMAIMK, HCHONB30BaHUS Pa3HOOOPa3HBIX
NH(OPMALMOHHBIX HMCTOYHHMKOB, BKJIIOYAs y4EOHYI0 M CIPaBOYHYIO JIMTEPaTypy, COBpPEMEHHbIE WH(OPMAaLMOHHBIE
TEXHOJIOTUH.

B pezynomame usyuenus Kypca anzedpul8 xnacca ooyuarouiuecs 00a4cHbl:
3HAMb/NOHUMAMb
"  CYLIECTBO HOHATHS MaTEMaTHYECKOrO JOKA3aTeNbCTBA; IPUMEPHI JOKA3aTeIbCTB;
"  CYLIECTBO HOHATHS aJIrOPUTMA; IPUMEPHI AITOPUTMOB;
" KaK HCIOJNB3YIOTCA MaremaTudyeckue (OpMyJibl, YpaBHEHHS M HEPaBEHCTBA; NPUMEPbl WX NPUMEHEHUS Ul
peLIeHMs] MAaTEMaTUIECKUX U MIPaKTHYECKUX 3a1ay;
" KaK MaTeMaTH4eCKU OIpeeseHHble (YHKIUN MOTYT ONHCHIBAaTh PEalbHbIC 3aBUCUMOCTH; IPUBOIUTH IPUMEPHI

TaKOI'0 OIMCaHUS;

"  Kak OTpeOHOCTH MPAKTHKH IIPHUBEIN MATEMAaTHYECKYIO HAyKy K HEOOXOOUMOCTHU PACIIMPEHUs IOHATHUS YUCIa;

"  BEPOSATHOCTHBIH XapakTep MHOTMX 3aKOHOMEPHOCTEH OKpYKAIOIIEero MHUpa; HPUMEPHl CTaTHCTHYECKHUX
3aKOHOMEPHOCTEN U BBHIBOJIOB;

" KakuM 00pa3oM TeoMeTpHs BO3HHKJIA W3 NPAKTHUYECKHX 3a7ad 3eMieMepusi; IPHUMEpPhl I'e€OMETPUUYECKUX
00BEKTOB U YTBEP)KJICHUH O HUX, BaXKHBIX JUISI IPAKTUKY;

" CMBICII H€aTU3AI1H, TIO3BOJISIOIIEH pelaTh 3aJauu peajbHOH eCTBUTENbHOCTH MaTEMaTHIECKUMHI METOaMH,

MPUMEPHI OIMOOK, BOSHUKAIOIINX NPH WACAIN3aLUH;

APUOMETHUKA

ymeThb

"  BBHINOJNHATH YCTHO apu(MeTHUECKHe ICHCTBHS: CIOKEHHE M BBIYMTAHME JIBy3HAYHBIX YHCEN M JECATHYHBIX
npoOel ¢ IByMsl 3HAKaMH, YMHOXXEHHE OJHO3HAYHBIX 4YMCEN, apu(Merndeckue ornepanuud ¢ OOBIKHOBEHHBIMHU
Ipo0sIMH ¢ OAHO3HAYHBIM 3HAMEHATENEM M YHCIHUTENEM;

"  [EepexXOOUTh OT OJHON (HOPMBI 3aIMCH YHCEN K APYTOM, MPEACTaBIATh AECATUYHYIO IpOOb B BHJIE OOBIKHOBEHHOM
U B MIPOCTEHIINX cIydasx OOBIKHOBEHHYIO B BHJE ACCATUYHOU, MPOLEHTH — B BHUJE ApOOU U ApoOb — B BUJC
MPOLIEHTOB; 3aIMCHIBATH OOJBIINE U MaJIbIE YUCIIA C UCTIONB30BAHNEM LIENBIX CTEIeHEeH JeCATKY;
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BBIMIOJIHATh  apu(METHUECKHE MACHCTBHA C pAaUMOHAJIBHBIMM YHCIAMH, CpPAaBHUBATh palUOHAJIBHBIE U
JEeWCTBUTENIBHBIC YUCIA; HAXOAWTh B HECIOXKHBIX CIIydasX 3HAuUeHHs CTENEHEeHd C LEeNbIMU TOKa3aTesIMH U
KOpHEii; HaXOIUTh 3HAYCHUS YUCIIOBBIX BBIPAXKECHUH;

OKPYTJISTh LIENble Yhca U JIeCATUYHBIe APOOH, HAXOAUTh NMPUOIMKEHUsT YHCeNl C HEJOCTATKOM U C U30BITKOM,
BBITOJTHSTD OLIEHKY YHCIIOBBIX BBIPKEHH;

MOJIb30BATHCSI OCHOBHBIMHU €TMHHUIIAMH JJIHHBI, MACCHI, BPEMEHH, CKOPOCTH, IUIOIIAA1, 00beMa; BBIpaxaTh Oomee
KpYIIHBIE SAMHUIBI Yepe3 Ooliee MeNKue 1 Hao0opoT;

pemaTh TeKCTOBBIC 3a/1a4M, BKJIFOUAs 33/1a4d, CBSI3aHHBIC C OTHOIICHHEM M C MPOMOPIHOHAILHOCTHIO BETMYHH,
IpOOSIMH U TIPOLICHTAMU;

HCII0JIB30BAaTh NMPHOOpPeTeHHbIe 3HAHUSI U YMEHHMS B MPAKTU4YeCKOW NeATeIbHOCTH H TMOBCEIHEBHOM KM3HHU
AJISL
pEIIeHUsT HEeCIOKHBIX MPAKTHYECKUX PACUETHBIX 3a/1a4, B TOM YHWCIIE C WCIOIB30BAHUEM NPU HEOOXOAMMOCTH
CIIPAaBOYHBIX MAaTEPUAJIOB, KAJIBKYJISTOPA, KOMIIBIOTEPA;
YCTHOW IPUKUJKHA M OLUEHKU PE3yJbTaTa BBIUYMCICHHWN; IIPOBEPKU PE3YJbTAaTa BBIYMCIEHUS C HCIIOJIb30BAHUEM
Pa3JIMYHBIX IPUEMOB;
WHTEPIPETALMHA PEe3yJIbTaTOB PEIICHUs 3aJad C YYETOM OIPaHMYEHUM, CBA3AHHBIX C PEAIBHBIMU CBOMCTBaAaMU
paccMaTpUBaEMBbIX IPOLIECCOB U SIBJICHUM;

AJITEBPA

yMeTh

- COCTAaBJIATH GYKBCHHI)IC BBIpAXXCHUA H (1)OpMyJ'[BI o YCJIOBHAM 3ajad, OCYHICCTBIIATH B BBIPAXKCHUAX U
q)opMynax YHCJIIOBBIC TIOACTAHOBKM W BBIINOJHATE COOTBETCTBYIOUIME BBIYUCIICHUSA, OCYHICCTBIATH
MTOJICTAHOBKY OJJHOT'O BBIP@XXEHHUS B JAPYTO€; BBIpAXKaTh U3 (POPMYI OJHY MTEPEMEHHYIO Yepe3 OCTaIbHBIE;

- BBIITOJIHATH OCHOBHBIC HGIZCTBPI?I CO CTCIICHAMH C OCIBIMU IIOKa3aTeiIAMMU, C MHOIOYJICHAaMH H C
aHFe6pqueCKPIMI/I llp06${MI/I; BBIIIOJIHATE  PaA3jIO)KCHUE MHOI'OYWICHOB Ha MHOXUTCIW, BBIIOIHATH
TOXXJIECTBEHHBIE TPE0OPa30BaHMs PAIIMOHATBHBIX BBIPAKEHUH;

"  [IPUMEHATH CBOMCTBA apH(PMETUYCCKMX KBAAPATHBIX KOPHEH I BBHIUMCIICHHUS 3HAUCHHUM U MpeoOpa3oBaHuit
YHCIIOBBIX BBIPAYKEHHI, COJEPKAIINX KBaAPATHBIE KOPHHU;

"  pemiaTh JIMHEHHBIE, KBaAPATHBIE YPABHEHNUS U PallMOHANBHbBIE YPAaBHEHUS, CBOSIIMECS K HIM, CHCTEMBI IBYX
JIMHEWHBIX YPaBHEHUUN U HECIIOKHBIE HEMHEHHBIE CUCTEMBI;

®  pemiaTh JUHEHHBIE U KBaJpAaTHbIE HEPABEHCTBA C OJHON MEPEMEHHON U UX CUCTEMBI;

" pemaTh TEKCTOBbIE 3aJaydl anreOpamvecKuM METOJOM, HWHTEPIPETHPOBATh MOMYYEHHBINH pE3yNbTar,
MIPOBOIUTE OTOOP pemIeHIH, HCXOAs U3 (POPMyTHPOBKY 33124,

= p300pakaTh YHCIa TOYKAMH Ha KOOPAHMHATHON ITPSMOI;

" ompemensaTh KOOPAWHATHI TOYKH IIJIOCKOCTH, CTPOHTHh TOYKH C 33JaHHBIMH KOOpAWHATAMH; H300pakaTh
MHOYKECTBO pPelIEHU TMHEMHOr0 HEPaBEHCTBA;

"  pacrno3HaBaTh apupMETHYECKHEe U T€OMETPHUECKHE POTrPECCHH; PelIaTh 3aJa4i C IpAIMeHEeHHeM (HOpMYITBI
00IIIero wieHa ¥ CyMMBI HECKOJIBKHIX MIEPBHIX YJICHOB;

" HaxOIWTh 3HA4YeHWs (QYHKIWHU, 3aJaHHOW (QopmyInoi, Tabmumed, rpauKoM MO e€e apryMeHTy; HaXOAWTb
3HAUYEHHE apTyMeHTa 110 3HAYeHUI0 (QYHKIWH, 3aJaHHON TPaQUKOM WA TaOIHIIeH;

"  ompeaenATh CBOWCTBA (DYHKIMH 1O ee rpaduKy; MPUMEHSATh TpadudecKue MPEACTaBICHUS NpPU PElleHUH
YpaBHEHUH, CHCTEM, HEPABEHCTB;

K

"  ONHCHIBATH CBOMCTBA M3Y4eHHBIX QYHKIMI (y=KX, rie K * 0, y=kx+b, y=x% y=x°, y =X, y= Vx ), CTPOUTB UX
rpadukm;

HCI0JIb30BATH NPHOOpPETEHHbIE 3HAHUSI U YMEHHUs B IPAKTHYECKOIl 1eATeIbHOCTH M MOBCeTHEBHOM KM3HU

st

" BBINOJHEHUS pacyeToB 1O (opMysiaM, COCTaBJeHHS (DOPMyN, BBIPAKAIOUIMX 3aBUCUMOCTH MEKIY
peabHBIMH BEIMYMHAMM; HAXOXKACHUSI HYKHOH ()OpMYJIbI B CIIPABOYHBIX MaTepHalax;

"  MOAETHPOBAHUS NPAKTUYECKHX CUTYallMd M HCCIEAOBAaHMU IOCTPOCHHBIX MOJENEH C HCIOIb30BAHNEM
anmapara anredpsl;

" ONHUCAaHMS 3aBUCHUMOCTEH MEXIy (QHU3MUYECKUMH BEITUYMHAMH COOTBETCTBYIOIIMMHU (OpMylaMH IpU
WCCIIEIOBAHUN HECTIOKHBIX NMPAKTUYECKUX CUTYALNM;

"  PHTEpIpeTanuy rpadruKoB peaJbHbIX 3aBUCHMOCTEN MEXAY BETHUYUHAMU.

SJIEMEHTBI JIOI'NKH, KOMBUHATOPUKU,
CTATUCTUKU U TEOPUU BEPOSITHOCTEN



YMeEThb

®  [IPOBOJWUTH HECJOXKHBIE JIOKA3aTENbCTBA, IOIY4YaTh NPOCTEUILINE CIENCTBUS U3 H3BECTHBIX WA paHEE
MOJYYEHHBIX YTBEPKACHUM, OLIEHUBATh JOTMUYECKYIO MPABUIIBHOCTh PACCYKIEHUH, UCIIOIb30BATh TPUMEPHI
JUISl WIUTIOCTPAllMA U KOHTPIPUMEPHI ISl ONIPOBEPKEHUS YTBEPKIACHU;

"  u3BJICKaTh MH(OPMAIUIO, TPEACTABICHHYIO B TaONHIIAX, HA JUarpaMMax, rpafuKax; COCTABISATh TaOJHIIbI,
CTPOUTH JWAarpaMMbl U TpadUKH;

" pemaTh KOMOMHATOPHBIC 3a/laud MYTEM CHCTEMAaTHUYECKOro Iepebopa BO3MOXKHBIX BapHUAHTOB, BBHIYUCISTH
CpeAHME 3HAUYCHUS PE3YJIbTATOB UBMEPEHUI;

- HaXOOUTb 4aCTOTY CO6I:ITI/I$1, HCIIOJIb3YA CO6CTB€HHBIC HEI6JIIOILCHI/ISI 1 TOTOBBIC CTATUCTHYCCKUC JaHHBIC,

HCMO0Jb30BATh NPUOOPETEHHbIE 3HAHUS M YMEHUSI B MPAKTUYECKOM esITeIbHOCTH U MOBCEIHEBHOM KU3HU

IS

" BBICTPaMBaHUs apryMEHTAIIUU TIPH JI0Ka3aTeNIbCTRE (B (hOpMe MOHOJIOra U TMAJIOora);

®  pacro3HaBaHUs JIOTMYECKH HEKOPPEKTHBIX PACCyKICHUI;

- 3alliCU MAaTEMATUUYCCKUX YTBer(I[CHHﬁ, JJOKa3aTCIIbCTB,

- aHaJIn3a p€ajibHbIX YUCIIOBBIX JAHHBIX, IPCACTABJICHHBIX B BUJIC AUaTrpaMM, Fpaq)I/IKOB, Ta6HI/IH;

" pelIeHUs MPAaKTHYECKMX 3a/iad B MOBCEAHEBHOH M MPOQECCHOHAIBHON ACATENILHOCTA C HCIOJIb30BaHUEM
JICHCTBHI C YMCIIaMH, TIPOLIEHTOB, JUIMH, IUIOIIa /e, 00bEMOB, BpEMEHU, CKOPOCTH;

" pelreHus YUeOHBIX M MPAKTHUECKUX 33J1a4, TPEOYIOIIMX CUCTEMATHIECKOro rnepedbopa BapuaHTOB;

- IIOHUMAHHUS CTAaTUCTUYCCKUX YTBep)KJleHHﬁ.

Kpumepuu U HOPpMbl OUECHKU 3HaHUIL, ymeuuﬁ U HABBIKO6 oﬁyuaromuxcn no mamemamuke.

1. Ouemca nNUCbMEHHbIX KOHmp0]leblxpll60m 06ylmlou4uxc;l no wamemamuke.

OTBeT OLIEHMBAETCS OTMETKOM «5», eClIn:

¢+ paboTa BEHITIOJIHEHA TTOJTHOCTHIO;

B JIOTHYECKUX PACCYKJIEHUSIX U 00OCHOBAHUH PEIIEHHS HET MPOOEIOB U OIMIHOOK;

* B pEeHICHNU HET MAaTEMATUYCCKUX onInOoK (BOSMO)KHa OAHa HETOYHOCTH, OIIMCKa, KOTOpas HC ABJIACTCA
CIIEZICTBHEM HE3HAHUS WJIM HEITOHUMaHNA yueOHOro MaTepuara).

OtMmeTKa «4» CTaBUTCS B CIACMYIONINX CIydasx:

L)

*e

>

D)

L)

¢+ pabora BBIMOJHEHA TIOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHHUS HEIOCTATOYHBI (eCid yMEHHe
000CHOBBIBATH PACCYKICHUS HE SBISIIOCH CIIEITUATBLHBIM 00EKTOM ITPOBEPKH);
¢ JIOmYIIEHBI OJJHA OIIMOKA WM €CTh JIBa — TPH HEIO0UYETa B BHIKIAAKAX, PUCYHKAX, YepTeKax Win rpadukax
(ecnrt 3TH BUIBI pabOT HE SABIBSUINACH CIIEITUATBLHBIM 00EKTOM IIPOBEPKH).
OtmeTKa «3» CTaBUTCS, €CIIH:

* JomyimeHo Ooiiee ogHOM OmMOKKM WM Ooiee JBYX — TpPEX HEJOYETOB B BBIKIAJKAX, 4YepTEeXax WU
rpadukax, HO 0OyJaromuiics 006IagaeT 00sS3aTENbHBIMI YMEHHSIMH I10 IPOBEPSIEMOI TeEMe.
% OrMerKa «2» CTaBUTCSA, €CIIHU:

¢ JIOMyIIEHBI CYIICCTBEHHBbIC OMMOKM, IOKAa3aBIKE, YTO OOydarommics He oOnagaer o00s3aTelbHBIMU
YMEHUSIMHU 10 JAHHOM TE€ME B IIOJTHOM Mepe.
OtmMmerka «1» cTaBHTCS, €CIIH:

+* pabota mokasana MOJHOE OTCYTCTBHE Yy 00ydaromerocs: o0sM3aTelbHBIX 3HAHUNA W YMEHUH MO TPOBEpSIeMOi
TeMe WM 3HAYUTEIbHAS YacTh paOOTHI BHITOJTHEHA HE CAMOCTOSTEIIBHO.

VY4uTens MOKeT OBBICHTh OTMETKY 32 OPUTHHAJIBHBIN OTBET HA BOIIPOC WIJIM OPUTHHAIBHOE PEICHHE 331491,
KOTOpBIE CBHJIETEBCTBYIOT O BEHICOKOM MAaTEMAaTHYECKOM Pa3BHTHH OOYUArOLIErocs; 3a perieHue 0oee CIoKHON 3a1a41
WM OTBET Ha 0oJiee CIIOKHBIN BOIPOC, MPEUIOKEHHBIE 00yJaroeMycst JOIOTHUTEIBHO MTOCIIE BBITOTHEHUS UM KaKHUX -
1100 IPYrUX 3aaHui.

2. Ouenka YCmHbIX Omeéemoes oﬂyualomuxc;l no wamemamuke

OTBET OLIEHUBAETCSI OTMETKOH «5», €CIH YUCHHK:
¢ TOJIHO PacKphLI CONEPKAHUE MaTepHraia B 00beMe, MPeAyCMOTPEHHOM MPOrpaMMOi U yueOHUKOM;
¢ WBJIOKWII MaTepHall PAMOTHBIM SI3BIKOM, TOUHO HUCITONIBb3YS] MATEMATHYECKYI0 TEPMHUHOJIOTHIO U CHMBOJIUKY,
B OTIPE/IEeNeHHON JIOTHYECKOH TIOCIIEeIOBATEIBHOCTH,
MIPABWJIBHO BBITIOTHHII PUCYHKH, YEPTEXKH, TPadUKH, COMYTCTBYIOIINE OTBETY;
MOKa3aJl YMEHHUE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IpPHUMEpaMu, MPUMEHSITh €€ B HOBOM CHUTyalluu
[IPH BBIMOJIHEHUH NPAKTHUYECKOT0 3aJaHNUs;
% MPOJEMOHCTPUPOBAT 3HAHUEC TCOPHUHU PAHEE M3YUCHHBIX COMYTCTBYIOUIMX TeM, CPOPMHUPOBAHHOCTH U
YCTOMYUBOCTb UCIOIb3YEMBIX IIPU OTBETE YMEHUN U HABBIKOB;
«* OTBEYaJ CaMOCTOSTENHLHO, 0€3 HABOSIINX BOIIPOCOB YUUTEIS;
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«* BO3MOXKHBI OJHa — ABC€ HCETOYHOCTHU MHpPU OCBCHICHUC BTOPOCTCIICHHBIX BOIPOCOB WM B BBIKJIIAJKax,
KOTOPBIC YUCHUK JICTKO UCIIPABUJII ITOCJIC 3aMCUAHUSA YUUTCIIA.
OrtBer OLICHUBAETCSI OTMETKOM «4», €CJIM YOAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/IHM Ha OLCHKY «5 », HO IIPU 3TOM UMECT
OJHWH M3 HCAOCTAaTKOB:

0’0

B U3JIO)KEHUH JOMYIIEHB HeOONbIINE TPoOeNbl, He UCKa3UBILIEe MaTEMaTHYECKOE COIepKaHIE OTBETa;
JONYIEHBl OIMH — JIBa HEAOYETa MPH OCBEIIEHUH OCHOBHOI'O COZAEpKaHHs OTBETA, MCIpaBJIEHHBIE MOCIe
3aMEYaHMs] YUUTENs;

JONyIIeHbl omuOKka WM Oojiee ABYX HEIOUETOB IIPH OCBEIICHUW BTOPOCTEINCHHBIX BOIMPOCOB WJIH B
BBIKJIa/IKaX, JIETKO HCIIpaBJIEHHBIE TIOCIIE 3aMEeYaHUs YUUTEINS.

OtmeTKa «3» CTaBUTCS B CIEAYIOMINUX CITy4yasx:

R/
0’0

K/
0’0

@,

¢ HEMONHO PACKpBITO COJAepKaHHEe Marepuana (coaepKaHWe H3IOKEHO (parMeHTapHO, HE Bceraa
MOCIEAOBATENbHO), HO TMOKa3aHO oOllee TOHMMaHUEe BOIPOCa W TMPOJCMOHCTPUPOBAHBI YMEHHUS,
JOCTaTOYHBIE U YCBOSHHUSI MPOTrpaMMHOI0 Marepuana (ompeneneHsl «TpeOoBaHMSIMHE K MaTeMaTHYECKOH
MOJIrOTOBKE O0YYAIOIIUXCS» B HACTOSIIICH MporpaMMe 1o MaTeMaTHKE);

** HMECIHNCH 3aTPpyYAHCHUSA WKW JOIMYHICHBI OHII/I6KI/I B OIpCACIICHUN MaTeMaTHYeCKON TEPMUHOJIOI'H,
YCpTekKax, BbIKIIaJIKax, UCIPABJICHHBIC ITOCJIC HECKOJIBKUX HABOAAIIUX BOIIPOCOB YUUTEIIA,

** YYCHUK HE CIIPpaBUJICA C NPUMCHCHUEM TCOPUHU B HOBOM CUTyallul IIPpW BBIIIOJIHCHUU IMPAKTUYCCKOI'O
3aaHuA, HO BBITIOJIHWJI 3a 1aHU 00513aTENBLHOrO YPOBHA CJIIOKHOCTHU I1O ):[aHHOfI TEMCE,

** npru JO0CTAaTOYHOM 3HAHUU TCOPECTHUYCCKOI'O0 MaTepuajia BbIABJICHA HEAOCTAaTOYHAsA C(I)OpMI/IpOBaHHOCTB
OCHOBHBIX YMeHI/Iﬁ 1 HAaBBIKOB.

OTMeTKa «2)» CTaBUTCS B CICTYIONINX CITyJasx:

0‘0

HE PacKpbITO OCHOBHOE COZIepKaHue yueOHOro MaTepuana;

00HapyKeHO He3HAHNE YIEHUKOM OOIbIIel Wil Hanboee BaXKHON 9acTH y4eOHOro MaTepHuana;

JOOIMyHICHbI OIINOKH B ONpEaACICHUN HOHHTHﬁ, IIpru HCII0JI30BaHNUN MaTeMaTHYeCKOH TEPMUHOJIOTUH, B
PUCYHKaX, 4EPTECKAX U rpa(i)m(ax, B BBIKJIaAKaX, KOTOPBIC HE UCIIPABJICHBI ITOCJIC HECKOJIBKUX HAaBOAAIINX
BOIPOCOB YUHUTEIIS.

OtmerKka «1» cTaBUTCS, €CIIH:

X3
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0‘0

¢ yYeHHK OOHApYXWJI IMOJHOE HEe3HAHHE M HEMOHWMAaHUE W3y9aeMOoro y4eOHOro MaTepualia WM HE CMOT
OTBETUTH HU Ha OJIFH U3 ITOCTABJIECHHBIX BOIIPOCOB 10 U3yYEHHOMY MaTepHaIy.

O6mas xnaccuukanys OumMooK.
[Ipu olieHKe 3HAHWUH, YMEHUH W HABBIKOB OOYYAIOIIMXCS CIICAYET YYUTHIBATH BCE OMIMOKH (TpyOble M HErpyoObie) U
HETOYETHI.
3.1. I'pyObIMH CYHUTAIOTCS OLIHOKHU:

- HE3HAHWE OIPEEIIEHNsI OCHOBHBIX TIOHSATHI, 3aKOHOB, ITPAaBWJI, OCHOBHBIX TOJOKEHWH TEOpHH, HE3HAHHUE
(hopmy, OOIIENPHUHATHIX CHMBOJIOB 0003HAUEHHI BETMYNH, SIUHHUI] UX U3MEPEHHUS,;

- He3HAHWE HAMMEHOBAaHUH eIUHUI] H3MEPEHNUS,

- HEyMEHHE BBIJISTUTh B OTBETE IIaBHOE;

- HEyMEHHW e IIPUMEHTh 3HAHUSA, AITOPUTMBI TSl pEIIeHUS 3a1a4;

- HEyMEHHE JIeNaTh BRIBOJBI U 000OIIIEHUS;

- HEyMEHHUE YNTaTh U CTPOUTH TpaduKu;

- HEyMEHHE TI0JIh30BaThCS IEPBOMCTOUHUKAMH, YIEOHUKOM U CIIPABOYHUKAMHU;

- TOTeps KOPHSI MITH COXPaHEHHE TTIOCTOPOHHET 0 KOPHS;

- orOpaceiBaHue 0e3 OOBSICHEHUH OJHOTO U3 HUX;

- PaBHO3HAYHBIE UM OIINOKH;

- BBIYHCIUTEIbHBIE OMIMOKH, €CTH OHU HE SBISIOTCS OMUCKOI;

- JIOTUYECKHE ONIHOKH.

3.2. K HerpyObIM OoIMOKAM CJIEyEeT OTHECTHU:

- HETOYHOCTh (OPMYIUPOBOK, ONpPENEICHUH, IMOHATHH, TEOpHi, BBI3BAHHAS HEMOJIHOTOM OXBaTa OCHOBHBIX
MPU3HAKOB ONPEEIEMOro MOHATHUS WU 3aMEHOM OIHOTO - IBYX M3 3THX MPU3HAKOB BTOPOCTEIEHHBIMU;

- HETOYHOCTH rpaduka;

- HepalOoHAIBHBIN METOJl pelleHHs 3aJa4ll WIM HEAOCTaTOYHO MPOAYyMAaHHBIN IIaH OTBeTa (HapyLleHUE JIOTHKH,
MOJJMEHA OTEJILHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIECHHBIMH);

- HepaloHaIbHbIE METO/IBI Pa0OTHI CO CIIPABOYHON U IPYro JIUTEpaTypoi;

- HEYMEHHE pellaTh 3a/1a4u, BBIOIHATH 3aJaHus B 00IIEeM BHUJIE.

3.3. HepouyeTamu SIBJISIIOTCSL:

- HepaloHaIbHbIE TPUEMBI BBIYMCICHUH U TPeo0pa30BaHHii;

- HeOpeXHOE BHITIONHEHHE 3alKcell, YepTexel, cxeM, rpaduKoB.
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TEMATHYECKOE INIJNIAHUPOBAHUE
y4eOHOro Matepuajia no ajareope B 8 kiacce
3 yaca B Heeso (Bcero 102 u)

Ne ypoxa

Tema

| Kon-Bo uacos | Hdara

I'masa I. PAIIUOHAJIBHBIE JTPOBH (23 )

§ 1. PaimonanbHbie APO0U M MX CBOMCTBA
1,2 PannonanbHbie BbIpasKEHUS 2
3,4 |OcHOBHOE CBOWCTBO ApOOH 2
5 OcHoBHOE CBOMCTBO japoou. CokpamieHue qpodeit 1
§ 2. Cymma u pa3HocThb apodeit
6 CroxeHre U BbIYUTaHUE Apo0eil ¢ OMHAKOBBIMH 3HAMEHATESMH 1
7 CroxeHre U BbIYUTaHUE ApoOeil ¢ OTMHAKOBBIMH 3HAMEHATEISMH 1
8 CroxeHre U BhIYUTaHUE ApoOeil ¢ OIMHAKOBBIMH 3HAMEHATEISMH 1
9 CroxxeHne U BEIMUTaHUE JpO0el C pa3HbIMU 3HAMEHATESIMU 1
10 CroxeHre U BbIYUTaHHE Apobeil ¢ pa3HBIMU 3HAMEHATENSAMHE 1
11 CroxxeHne U BEIMUTaHUE Jpo0el C pa3HbIMU 3HAMEHATESIMU 1
12 Koumponvnas paboma Nel no meme «Cymma u paznocms opodeiiy 1
§ 3. IIpousBenenue u yacTHoe APodEit
13,14 |YmHOxenue apodeii. Bo3senenue npodu B CTETICHb 2
15,16 |[denenue apobeit 2
17 [TpeoOpa3oBaHue panmoOHATBHBIX BBIPKEHHN 1
18 [TpeoOpa3oBaHue panmoOHATBHBIX BBIPKEHHN 1
19 [TpeoOpa3oBaHue panmoOHATBHBIX BBIPAKEHHN 1
20 Oynkuus y=k/x u ee rpapux 1
21 Oynkuust y=k/x u ee rpadux 1
22 Oynkuus y=k/x u ee rpadux 1
23 Konmponvuas paboma Ne2 no meme «llpouzeedenue u uacmmoe opobeti» 1
I'naBa II. KBAJIIPATHBIE KOPHHU (194)
8 4. JlelicTBUTEJbHbIE YUCIA
24 PanumonansHble yncia 1
25 UppaumonasnbHbie yncia 1
§ 5. ApudmeTnyeckuii KBagpaTHbIii KOpeHb
26 KBanpathbie kopHH. AprdMeTnieckuit KBaapaTHbIH KOPEHb 1
27 VpaBHeHue x°=a 1
28 Haxoxnenne npuOImKeHHBIX 3HAUEHHH KBAIPATHOTO KOPHS 1
29,30 |Dynkuums y=x 2
§ 6. CpoiicTBa apu¢MeTHUECKOr0 KBAAPATHOI0 KOPHSA
31 KBanpatHbIit KOpeHs U3 IPOU3BEICHUS U IPOOH 1
32,33 |KBaapaTHbIil KOpEHb U3 CTEIICHH 2
34 Konumponvuaa paboma Ne3 no meme «Ceoticmea apugmemuuecko2o KOpHA» 1
§ 7. lIpuMeHeHue CBOICTB apU(PMeTHUECKOr0 KBAAPATHOTO KOPHS
35 BriHEeceHre MHOXKHTEIS 32 3HAK KOpHs. BHECEHNE MHOXHTEINS O 3HAK KOPHS. 1
36 BriHEeceHre MHOXHTEIS 32 3HAK KOpHs. BHECEHIE MHOXHTEINS O] 3HAK KOPHS. 1
37 BriHeceHre MHOXKHTEIS 32 3HAK KOpHs. BHeCeHHe MHOXKUTEIS TIOJ] 3HAK KOPHS. 1
38 [Ipeobpa3oBaHKe BhIpAKEHHI, COCPIKAIINX KBAIPATHBIC KOPHH 1
39 IIpeobpa3oBaHue BhIPAKEHHI, COCPIKAIINX KBAIPATHBIC KOPHH 1
40 [IpeoOpa3oBaHue BRIpaKEHUH, COEPKAIINX KBAaIpaTHBIC KOPHH 1
41 [IpeoOpa3oBaHue BEIpaX)eHUH, CONEpKAMNX KBaIPATHBIC KOPHH 1
42 Konmponvuas paboma Ne4 no meme «llpumenenue c60licme K6aopamuo2o KOPHA» 1
Iaasa I11. KBAJIPATHBIE YPABHEHUSA (214)
§ 8. KBagpaTHoe ypaBHeHHe U er0 KOPHH
43,44 |HemnonHble KBapaTHBIC ypaBHEHUSL
45 ®dopMyia KOpHEH KBaJpaTHOIO YpaBHEHUs 1




46 ®dopMyia KOpHEH KBaJpaTHOIO YpaBHEHUs 1
47 ®dopMyia KOpHEN KBaJpaTHOTO YpaBHEHUS 1
48 Pemienue 3a1a4 ¢ MOMOIIBIO KBAIPATHBIX YPaBHCHUI 1
49 Pemienue 3a1a4 ¢ MOMOIIBIO KBAIPATHBIX YPaBHCHUI 1
50 Pemienue 3a1a4 ¢ mOMOIIBIO KBAIPATHBIX YPaBHCHUI 1
51,52 |Teopema Buera 2
53 Konumponvuas paboma Ne5 no meme «Keadpamuule ypasHeHUsL» 1
§ 9. Ipo6nbie pannoHaJbHbIe YPABHEHUS
54 Pemienne qpoOHBIX PAIMOHATBHBIX YPaBHEHU I 1
55 Pemenne qpoOHBIX palMOHAIBHBIX YpaBHEHUH 1
56 Pemenne qpoOHBIX palMOHAIEHBIX YpaBHEHUH 1
57 Pemienne qpoOHBIX PAIMOHATBHBIX YPAaBHEHU I 1
58 Penrenue 3a1a4 ¢ OMOIIBIO PAIlMOHATBHBIX YPaBHEHUH 1
59 Pernrenue 3a1a4 ¢ OMOIIBIO PAIlMOHATBHBIX YPaBHEHUH 1
60 Pernrenue 3a1a4 ¢ OMOIIBIO PAIMOHATBHBIX YPABHEHUH 1
61 Pemenne 3aa4u ¢ MOMOIIBIO paIllMOHANIBHBIX YpaBHEHUH 1
62 Pemenne 3aa4u ¢ MOMOIIBIO paIllMOHANIBHBIX YpaBHEHUH 1
63 Konumponvnas paboma Ne6 no meme «Peuterive OpoOHbIX pAYUOHAIbHBIX YPAGHEHUILY 1
I'naBa IV. HEPABEHCTBA (20 4)
§ 10. YUncnoBble HEpaBeHCTBA U UX CBOHCTBA
64,65 |UwucnoBsie HepaBEHCTBA 2
66,67 |CBoiicTBa YHCIIOBBIX HEPABECHCTB 2
68,69 |CnoxeHre M YMHOKEHHE YUCIOBBIX HEPABCHCTB 2
70,71 |IlorpemHoOCTs ¥ TOYHOCTH MPHOIHKCHUS 2
72 Konmponvuas paboma Ne7 no meme «Cgoiicmea 4uciosbix HepageHCcme» 1
§ 11. HepaBeHcTBa ¢ 0HON NepeMeHHOI M UX CUCTEMbI
73,74  |Ilepeceuenuie 1 00bEIMHEHNE MHOXKECTB 2
75,76  |YucnoBbie MIPOMEKYTKH 2
77 Perrenue HepaBeHCTB ¢ OTHOMN MEPEMEHHOM 1
78 Perrenue HepaBeHCTB ¢ OHON MEPEMEHHOM 1
79 Pemrenue HepaBeHCTB ¢ OHOMN MEPEMEHHOM 1
80 Peienue cucremM HEpaBEHCTB C OHON TIEpEeMEHHON 1
81 Pemenue crucreM HepaBEHCTB € OIHOM IepeMEHHOI 1
82 Pemienne cucreM HEpaBEHCTB C OIHOM MEPEMEHHOMN 1
83 Konmponvuas paboma Ne8 no meme «Hepagsencmesa» 1
I'nasa V. CTEIIEHb C HEJIBIM IOKA3ATEJIEM. DJIEMEHTbBI CTATUCTUKMU (10 4)
§ 12. CtreneHb ¢ nebIM NMOKa3aTeJeM H ee CBOIiCTBa
84,85 |Ompenenenne CTENECHU ¢ IEIBIM OTPULIATENILHBIM [TOKA3aTeIeM 2
86, 87 |CBoiicTBa CTENEHH C LEIBIM [T0KA3aTEIEM 2
88,89 |CranmapTHblii BUI 4ncia 2
90 Koumponvuaa paboma Nel() no meme «CmeneHs ¢ yenvim nokasamenemy 1
8§ 13. DiieMeHTHI CTATHCTHKHI
91,92 |COop u rpyrUpOBKa CTATUCTUIECKUX JIAHHBIX 2
93,94 |HarnsaHoe npencTaBieHHe CTATHCTHISCKOW HH(OpMALIUK 2
MNOBTOPEHUE (10 u)
95 [ToBTOpenue mo Teme «ParmroHaNbHBIE PO 1
96 [oBTopenue no reme «KBagpaTHbIe KOPHI» 1
97 IToBTOpenue nmo teme «KBagpaTHbIe ypaBHEHUS 1
98 ITosTOpenue no teme «HepaBeHcTBa» 1
99,100 |IToBTopenue mo TeMe « CTENEeHb C MENBIM ITOKa3aTeeM» 2
101 Konumponvuaa paboma Nel 1 (umoeosas) 1




102 [TonBenenue uToroB 00y4eHus 1
Hroro: 120

Jlureparypa:

1. AunreOpa. 8 kiacc: moypounsle miansl mo yueOnuky FO.H. MaxkapsraeBa u np. / aBT.-coct. T.JI. Adanacnesa, JL.A.
Tanmununa. — Bonrorpan: Yautens, 2007. — 303 c.

2. Aunrebpa: Yueb. ans 8 k. obmeobpasosart. yupexaenuii / KO.H. Makapsraes, H.I'. Mungrok u ap.; noxg pen. C.A.
Tensxosckoro. M.: IIpocsemienue, 2010 — 2012 rr.

3. TocynmapcTBeHHBIN CTaHAAPT OCHOBHOI'O 00IIETr0 00pa3oBaHMsI [0 MaTeMaTHKe.

4. Jlupaktudeckue Matepuaisl mo anreope mist 8 knacca / B.W. XKoxos, FO.H. Maxkaperues, H.I'. Munaiok. — M.:
[IpocBemenue, 2010. — 144 c.

5. JKusas matematuka: COOpHUK MeToanYeckux MatepranoB. M: MHT. — 168 c.

6. Hecranngaptheie ypoku anreopsl. 8 kiacc. / Coct. H.A. Kum. — Bonrorpaa: UT/] «Kopudeii», 2006. — 112 c.
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