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INOACHUTEJIbBHAS 3AIINCKA

Cratyc JOKYMEHTa

Hacrosmas nporpamma mno anredpe Uis OCHOBHOI 0011eoOpa3oBaTeNbHOM MIKOIBI 9 Kiacca
COCTaBJIeHAa Ha OCHOBE (heJiepalbHOTO KOMITOHEHTA TOCYAaPCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIETOo
obpazoBanus (npukaz MOuH P® ot 05.03.2004r. Ne 1089), npumepHBIX mporpamMm 1Mo MaTeMaTHKe
(muceMo JlemapraMeHTa TrOCyJapCTBEHHOW MOJMTUKU B oOpazoBanuu MwuHoOpHayku Poccum ot
07.07.2005r. Ne 03-1263), «BpemeHHBIX TpeOOBaHUN K MUHUMYMY COACPKaHUS OCHOBHOTO OOIIETro
obpazoBanmsi» (mpukaz MO PO or 19.0598. Ne 1236), npumepHOW mporpamMmbl s
0011e00pa3oBaTeIbHBIX LIKOJI, TMMHA3UMN, TUIIEeB M0 MaTeMaTHKe 5-11 ki1accel K yaeOHOMY KOMILIEKCY
st 7-9 knaccoB (aBropsl FO.H. Makaperue, H.I'. Munarok, K.H. Hemkos, C.b. CyBoposa FO.H.,
cocrautenu .M. Ky3uerosa, H.I'. Munmaiok— M: «JIpodar, 2004. — c. 86-91)

[IpumepHas mporpaMma KOHKPETH3UPYET COJEpKAaHUE MPEIMETHBIX TeM 00pa3oBaTEIbHOIO
CTaHJapTa U Aa€T MPUMEpPHOE pacrpeesieHne y4eOHbIX YacoB 10 pa3zienaM Kypca.

Lenu uzyyeHus:

" OBJIAJIeHHe CUCTEeMON MaTeMaTUYECKUX 3HAHUM U yMEHUH, HEOOXOAUMBIX JJi1 IPUMEHEHUs B
IPAaKTUYECKOHN 1eATENbHOCTH, U3YUEHHs] CMEXXHBIX AUCHUIUINH, TPOAOKEHHUsI 00pa30BaHus;

"  HHTe/JJIEKTyaJIbHOe pa3BUTHe, (OpMHUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIUMBIX YEIOBEKY
JUIS TIOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICIIH, KpUTUYHOCTb
MBILUIEHNS, WHTYHUIMS, JIOTUYECKOE MBILIUIEHHUE, AJIEMEHThl aJTOPUTMHUYECKON KYJIbTYpHI,
IPOCTPAHCTBEHHBIX MPEJICTABICHUH, CIIOCOOHOCTH K NMPEO0IECHUIO TPYIHOCTEH;

* (opMHpoBaHUe MpeICTaBJIeHUI 00 HeSX U METOJaX MaTeMaTHKH KaK YHUBEPCAIbHOTO SI3bIKa
HAyKH U TEXHHUKH, CPEACTBA MOJIEIUPOBAHUS SIBJICHUI U ITPOLIECCOB;

" BOCNHTAHMeE KYJIbTYpPbI JUYHOCTH, OTHOIICHUS K MaTEMAaTHUKE KaK K 4acTU OOIIeUeI0BEeUeCKO
KYJIBTYpbI, IOHUMaHUE 3HAUUMOCTH MAaTEMATUKH Il HAyYHO-TEXHUYECKOI0 IIPOrpecca;

" pa3BUTHE BBIUYHUCIUTEIbHBIX U (POpPMaTbHO-ONEPATUBHBIX AJIreOpandyeckuX yMEHUN 10 YpOBHS,
MO3BOJIAIOIIETO YBEPEHHO MCIOJIB30BaTh MX IPHU PELICHUM 3aJad MaTEMAaTHUKH U CMEKHBIX
npeaMeToB ((pusuka, XMMHsI, OCHOBbI MH(YOPMATUKU U BBIYUCIUTEIBHON TEXHHUKH), YCBOCHUE
anmapara ypaBHEHMI M HEpPaBEHCTB KaK OCHOBHOIO CpEACTBA MaTEMaTHYECKOIO
MOJICJIMPOBAHUS MPUKIATHBIX 3aJad, OCYLIECTBICHHE (DYHKIHMOHAIBHONH MOJATOTOBKU
MIKOJBHUKOB. B X0/1e n3ydeHus Kkypca oOydaroniyecs OBlIageBaloT NpuéMamMy BbIYUCICHUNA Ha
KaJIbKYJIATODE.

OO611ast XxapakTepucTUKa YIeOHOT0 mpeameTa

MaremaTtnueckoe 00pa3oBaHHE B OCHOBHOM IIIKOJIE CKJIAABIBACTCA U3  CIEAYIOLIUX
COJIEPKATEIIBHBIX KOMITOHCHTOB (TOYHBIC Ha3BaHUs OJIOKOB): apugmemuxa, anzedpa; zeomempus,
INemMeHmosl KOMOUHAMOPUKU, Meopuu eeposmHocmeil, cmamucmuku u Jozuku. B cBoeit
COBOKYITHOCTH OHM OTPaXaroT OoraTblii OMBIT 00y4yeHUs: MaTeMaTUKe B Halllell CTpaHe, YYHUTHIBAIOT
COBpEMEHHBIC TEH/ICHIIMM OTEYECTBEHHONW U 3apy0eHOW IIKOIBI W TIO3BOJSIOT PEaTu30BaTh
IMOCTAaBJICHHBIC TICPEA HMIKOJIbHBIM 06p330BaHI/IeM IICJIN Ha I/IH(bOpMaIIHOHHO €MKOM U MNPAKTHYCCKU
3HAYMMOM MaTcpuajic. Ot COACPIKATCIIbHBIC KOMIIOHCHTBI, Pa3BUBASACH HA HNPOTAKCHHU BCCX JICT
00y4eHHsI, ECTECTBEHHBIM 00pa30M NEPETUICTAIOTCS U B3aMMOJICHCTBYIOT B YU4EOHBIX Kypcax.




Apugpmemurxa TnpuzBaHa CHOCOOCTBOBATH IMPHOOPETCHUIO  TPAKTHUECKUX  HABBIKOB,
HEOOXOIUMBIX MJIsi TIOBCEAHEBHOW )u3HHM. OHa CIyXUT 0a30i Il BCETO MadbHEUIIEro H3Yy4YCHHS
MaTEMaTHKH, CIOCOOCTBYET JIOTMYECKOMY pPa3BUTHIO M (OPMUPOBAHUIO YMEHUS IOJIb30BATHCS
aNropuTMamHu.

Anzeopa N3yuenne anreOpsl HaleleHO Ha (OPMHPOBAHME MATEMATHUYECKOTO ammapaTa s
pellieHrs 3a/ad U3 MaTeMaTHUKU, CMEXHBIX MPEIMETOB, OKpYXalollel peanbHOCTH. SI3bIK anreOpbl
[IOJYEPKUBACT 3HAYEHHE MAaTEMAaTUKU Kak s3blKa JUISl TOCTPOEHUS MaTEMAaTUYECKUX MOJENEH,
MIPOLIECCOB M SIBJICHUI peasbHOro Mupa (OJAHON W3 OCHOBHBIX 3a/lad U3YyUEHHUs anreOpbl SBISETCS
pa3BUTHE ANTOPUTMHUUYECKOTO MBILUIEHHUS, HEOOXOAMMOIO, B YAaCTHOCTH, JUIsI OCBOEHHUS Kypca
nH(OPMATUKH; OBJIaZICHHE HaBbIKAMU JIEyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne cUMBOIMUYECKHUX
¢bopM BHOCHT CBOM crHenu(UYecKWii BKJIAJ B pa3BUTHE BOOOpPaKCHHS, CIOCOOHOCTEH K
MaTeMaTH4ecKoMy TBopYecTBY. Jlpyroil BaxHOW 3amayeil m3yueHus anreOpbl sBISETCS IMOJIydYeHUE
IIKOJIbHUKAMHU KOHKPETHBIX 3HAaHMUA O (PYHKIMSAX KaK BaKHEHIIEH MaTeMaTW4ecKOH MOAENH s
OMMCAaHUSA U HCCIEAOBAaHUSA Pa3HOOOPA3HBIX MPOLECCOB (PAaBHOMEPHBIX, PaBHOYCKOPEHHBIX,
HKCHOHEHIMATBHBIX, IEPUOJUIECKUX U Ap.), A GOPMHUPOBAHUS y OOYUAIOUIMXCS MPEACTABICHUI O
pPOJIM MATEMATHKHU B PA3BUTUU LIUBUIU3ALNH U KYJIbTYPHI.

Dnemenmovl 102UKU, KOMOUHAMOPUKU, CMAMUCMUKU U MEOPUU 6epOAmHOCHel
CTaHOBATCA 0053aTeJIbHBIM KOMIIOHEHTOM IIKOJILHOTO 00pa30BaHusl, YCHIMBAIOIIUM €T0 MPUKIAJAHOE U
MPaKTUYeCKOe 3HAYeHWe. IJTOT MaTepual HeoOXOIuM, TMpexIe Bcero, st (popMuUpoBaHUS
(GYHKIIMOHATBHOW TIpPaMOTHOCTH — YMEHHH BOCIpPUHUMATh U aHAIM3UPOBaTh HWHGOPMAIIHUIO,
MIPEJICTABICHHYIO B Pa3IUYHBIX (POopMax, MOHMMATh BEPOSATHOCTHBIA XapaKTEep MHOTHX pPealbHBIX
3aBUCHMOCTEH, TPOU3BOIUTH IPOCTEHIINE BEPOSTHOCTHBIE pacyEThl. M3yueHre ocHOB KOMOMHATOPUKHU
MO3BOJIUT Y4YaIIeMycs OCYIIECTBISITh PACCMOTPEHHE CIIydaen, mepedop U MOoACUYET Yuciia BApUaHTOB, B
TOM YHCJIE€ B IPOCTEHIINX MPUKIIATHBIX 3a/1a4ax.

[lpy W3y4yeHWHM CTATUCTHKH W TEOPUH BEPOATHOCTEH 000TaIIaloTCs TPENCTABICHUS O
COBpEMEHHOM KapTHHE MHUpa M METOAax ero wucciaenoBaHus, (OpMUPYETCS MOHMMAaHHUE POJIU
CTATHCTUKH KaK WCTOYHHKA COIMAILHO 3HAYUMOW WHQPOPMAIIMM U 3aKJIaJ(LIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBILLIJICHUSI.

TakuMm o0pa3oMm, B X0/1e OCBOCHMSI COAEPKAHUS Kypca yJalluecs MoJy4aroT BO3MOKHOCTb!

pa3BUTh NPEACTABICHUE O YHUCIE W POJU BBIUHUCICHUW B YEJIOBEUYECKON MPAKTHUKE;
chopMHUpPOBATh TMPAKTUYECKUE HABBIKA BBITIOJIHEHUS YCTHBIX, MHCHbMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIYMCIICHH, pa3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

OBJIAJIETh CHMBOJIMYECKUM  SI3BIKOM  anreOpbl, BbIpaboTaTh  (opMaibHO-ONEpaTUBHBIE
anreOpanveckie yMEHHsT W HayuyuThCAd TMPUMEHSATh HMX K PEIICHHUI0 MaTeMaTU4YecKuX U
HeMaTeMaTUYeCKUX 3a/1a4;

M3YYUTh CBOWCTBA U TpapuKd dJIEMEHTAPHBIX (YHKIUH, HAYYUTHCS HCIOIB30BaTh
(GyHKIIMOHATBHO-TpauuecKre IpeICTaBICHUS Ul OUCAaHMsI U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

pa3BUTh MPOCTPAHCTBEHHBIEC MPEICTABICHHS U N300pa3UTENbHbIE YMEHUS, OCBOUTH OCHOBHBIE
(haKkThl ¥ METOJIbI INTAHUMETPHUH, TTO3HAKOMUTHCS C TPOCTEHIITUMHU TIPOCTPAHCTBEHHBIMHU TEJIAMHU U UX
CBOMCTBaMH;

MOJIYYUTh TPEJCTABIEHUS O CTAaTHUCTUYECKHUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE U O
Pa3IMYHBIX CIIOCO0aX MX U3YYECHHUS, 00 0COOCHHOCTSIX BBIBOJOB U IIPOTHO30B, HOCAIINX BEPOSITHOCTHBIN
XapakTep;

pa3BUTh JIOTUYECKOE MBIIUICHHE W PEeYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH CYXKICHUS,
MPOBOJIUTH HECJIOKHBIE CHCTEMATH3allMH, MPHBOJUTH MPUMEPHI M KOHTPIPUMEPHI, MCIOJIb30BATh
pa3fIUyYHbIe SI3BIKM MATeMATUKH (CIIOBECHBIM, CHUMBOJMYECKHM, TpaduuecKwii) IS WIUTFOCTPAIH,
MHTEpIIpETaINH, apTyMEHTAlLlUU U JI0Ka3aTeIbCTBa;

c(hOopMHUPOBATh MPECTABICHUS 00 U3y9aeMbIX TOHITHUSIX U METOJIaX KaK BAKHEHUIIIUX CPEICTBAX
MaTEeMaTHYECKOr0 MOJIETUPOBAHUS pealbHBIX MPOLIECCOB U SIBICHUM.

B kypce anreOpsl 9 kimacca pacuIMpsSrOTCs CBEICHHS O CBOWCTBaX (PYHKIIHMMA, MO3HAKOMHTH
OoOyJarommxcsi CO CBOWCTBAMH M TpapUKOM KBaJpaTUIHON (PYHKIIMU; CHUCTEMATH3UPYIOTCS |
0000IIaIOTCS CBEACHHS O pPEHIeHWHM IEeNbIX W JPOOHBIX pallMOHANBHBIX YpPAaBHEHUH C OJHOMN
TIepeMeHHO, (POPMUpPYETCsl YMEHHE pellaTh HepaBeHCTBA BUJA ax> + bx + ¢>0 ax? + bx + ¢<0, e a=
0; BeIpabaThIBaETCSI yMEHHE PEIIaTh MPOCTEUIITNE CHCTEMBI, COJIEpIKaIIie YpaBHEHHE BTOPOM CTEIIEHU
C IBYMs IEPEMEHHBIMU, U TEKCTOBBIE 33J1a4H C IOMOLIBIO COCTABJICHUS TAKUX CUCTEM; JAKOTCS MOHITHS
00 apu(MeTHYeCKOil U TeOMETPUUECKON MPOTPEeCCUsiX KaK YHCIOBBIX MOCIIEAOBATEILHOCTIX 0CO0O0Tr0



BUJA; 3HAKOMATCS OOy4aroIUXcs C TOHSATUAMU IIEPECTAaHOBKH, pPAa3MELICHUS, COYETaHHS U
COOTBETCTBYIOLIMMHU (HOpMYJIaMHU AJIs TOICUETA UX YUCIIA; BBOJAATCS MOHATUS OTHOCUTEIBHON YaCTOTHI
Y BEPOSITHOCTHU CIIy4aifHOTO COOBITHSL.

Cornacno @enepanbHOro 0a3uCHOrO yueOHOTO IJIaHAa HAa M3y4YeHHE MaTeMaTWKH B 9 Kiacce
oTBoIUTCS He MeHee 170 yacoB M3 pacueTa 5 4 B HEJENI0, IIPU ATOM pa3JieJICHUE YacoB Ha M3yUYCHHE
anreOpbl U TEOMETPUU CIEAYIOIIEE:

3 yaca B Hezenmo anreopsl, utToro 102 yaca; 2 yaca B HEJIEII0 T€OMETPUH, UTOTO 68 YacoB.

KonmnuecTBo yueOHBIX 4acoB:

B rox -102 gaca (3 yaca B Hezenro, Bcero 102 vaca)

B tom uuce:

KontponbsHbIx paboT — 9 (BKIII04as HTOTOBYIO KOHTPOJIBHYIO padoTy)

@DopMbI IPOMEKYTOUHON U UTOTOBOU aTTecTanuu: [IpomexxyTouHas aTTectanus npoBoauTcs B hopme
TECTOB, KOHTPOJBHBIX, CAMOCTOATEIBHBIX pabdoT. MToromas arrecranmus NPEIyCMOTPEHA B BUJC
aJIMMHHUCTPATUBHON KOHTPOJILHOM pabOTHI.

YpoBeHb 00yueHns — 0a30BEI.

O1nnyuTeabHble 0COOEHHOCTH pa60qeﬁ MIPOTPaMMEI 10 CPAaBHEHHUIO C IPUMEPHOM::
B nporpaMmmy BHCCCHBI USMCHCHUSA: YMCHBIICHO WKW YBCIIMYCHO KOJIMYCCTBO 4aCOB HaA
HU3YUCHUC HCKOTOPHBIX TCM. CpaBHI/ITeHBHaH Ta6J'II/II_Ia IIpUBCACHA HUIKC.

KoaudyecTBO 4acoB B
KoJmnuyecTBO 4acoB B

Paspex HPUMEPIHOH padoueii nporpamMmme
nporpamme

1.IToBTOpEHNME - 3
2. CpoiictBa pynkiuii. KBagparuanas QyHKIus 25 22
3. YpaBHEHHUs 1 HEPABEHCTBA C OJHOU 22 14
MePEMEHHOMN

4. YpaBHEHUS U HEPABEHCTBA C IBYMsI 17 17
TepEMEHHBIMHU

5. [Iporpeccun 14 15
6. DneMeHThl KOMOMHATOPUKH U TEOPUHU 15 13
BEPOATHOCTEMN

7. [ToBTOpCHME 20 18

BHeceHne naHHBIX H3MEHEHUH MTO3BOJIUT OXBAaTUTh BECH U3yYaEMblii MaTEpHa 10 IPOrpaMMe,
MOBBICUTH YPOBEHb OOYUEHHOCTH yJallluXcs 110 IPEeaMETY, a Takke 0osee 3pPeKTUBHO OCYIIECTBUTh
WHIMBUYAIBHBIA MOIX0/ K 00yUYaromuMCs.

Cpok peanu3aiiy pabodeit yaeOHOM MPorpaMMbl — OIUH YUeOHBIN TO/.

B nmanHoMm Kkiacce BeOyIIMMH METOJaMU OOYYEHHUs TMPEAMETY SIBISIFOTCS: OOBSCHUTEIHHO-
WUTIOCTPATUBHBIA W PENPOAYKTUBHBIM, XOTSA HCIOJIB3YEeTCS W YaCTUYHO-TIOMCKOBBIA. Ha ypoxkax
UCIIONB3YIOTCSL AJIEMEHTHI CIEAYIOIIUX TEXHOJOTH: pPa3sHOYpOBHEBOE OOyueHUe, OOyueHHe C
npuMeHeHueM onopHeix cxem, UKT.

Y4eOHO-METOANYECKUN KOMIUICKC YIUTEIS:




Anrebpa-9:yuebnuk/aBrop: HO.H. MakaperueB, H.I. Mwunmokx, K.H. Hemxkxos, C.b. CyBoposna,
[Ipocsemenue, 2004 — 2007 rop.

Nzyuenne anreOpsr B 7—9 kmaccax/ 0. H. Makapsiues, H.I. Munmiok, C.b. CyBopoBa..— M.:
[Tpoceemenue, 2005—2008.

Ypoku anreopsl B 9 kiacce: kH. ans yuutens / B.U. Xoxos, JI.b. Kpaitnea. — M.: [IpocBemnienue,
2005— 2008.

Anrebpa: mumakt. marepuansl s 9 k. / JI. W. 3BaBuy, JI. B. Ky3uenoa, C. b» CyBopoBa. — M.:
[Tpoceemenue, 2007—2008.

DNEeMEeHTBl CTAaTHUCTUKH WM TEOPUHM BEpOSITHOCTEH: YdueOd mocobue uisi olywarommxes 7-9 KiL.
obmeobpasosar. yupexaenunii / FO.H. Makaperaes, H.I'. Munatok; moxa pen. C.A. TemnsikoBckoro. — M.:
ITpocsenienne,2001 -2007r.

Y4ebHO-MeTOANYECKUN KOMILJIEKC YYCHHUKA:

Anrebpa-9:yueonuk/aBTop: IO.H. Makaperue, H.I'. Mwunmok, K.H. Hemkos, C.b. CyBopoga,
IIpocsenienue, 2004 — 2007 rox.

DONeMEHThl CTaTUCTUKH M TEOPUM BEPOATHOCTEH: YueO® mocobue s oOywaromuxcs 7-9 KL
obmieoOpasosar. yupexaenuit / FO.H. Makaperues, H.I'. Munarok; mox pen. C.A. TenskoBckoro. — M.
[Ipoceemenue,2001 -2007r.

OCHOBHOE COJAEPKAHUE

IoBTOpenue. (3 yaca)

[ToBTOpEeHME, 00001IEHNE U cUCTEMATH3alUsl 3HAHUM, YMEHHUI 1 HaBBIKOB 32 KypC MaTEMAaTUKH &
KJlacca.

I'naBa 1. CoiictBa ¢pynkumii. KBagparuunas pynkuus (22 yaca)

Oynkuus. CpoiictBa QyHkuuil. KBagpathelii TpexuineH. PasznoxkeHue KBaJpaTHOIO TpexuieHa Ha
mHOokuTenn. Dyrkuus y = ax? + bx + ¢, eé cBoiicTa u rpaduk. HepaBeHCTBA BTOPOil CTETIEHH ¢ OIHOM
IIEpEeMEHHON. MeTo1 MHTEpBaJOB.

Henanb: pacimpuTh CBEEHUS O CBOMCTBAX (DYHKIIMA, O3HAKOMHUTH O0yUYaIOIIMUXCS CO CBOMCTBAMU
¥ rpauKoM KBaJApaTH4HOH (yHKIHH, chOPMHUPOBATH YMEHHE PellaTh HEPABEHCTBA BHAA ax’ + bx +
¢>0 ax? + bx + ¢<0, roe a= 0.

B Hauane TeMbl cUCTEMAaTU3UPYIOTCS CBeAeHUs 0 PyHKIMAX. [IOBTOPSIIOTCS OCHOBHBIE MTOHATHS:
(GyHKIUS, apryMeHT, 00JacTh ompeneiaeHuss QyHKuuu, rpaduk. JlaroTcsl MOHATUS O BO3PAacCTaHUU U
yOBIBaHUU (YHKIMH, IPOMEKYTKAX 3HAKOIOCTOSIHCTBA. Te€M caMbIM co3/aeTcst 0a3a Ui yCBOEHHS
CBOMCTB KBaJpaTUYHOW M CTENEHHONM (QYHKUMN, a Takke [Uisl JajbHEHIIero yriryojaeHus
(GYHKIMOHATBHBIX MPEICTABICHUN NPU U3YyYEHHUHU Kypca anreOpsl M Hayajl aHaIu3a.

[ToAroTOBUTENBHBIM IIarOM K M3YyYEHHUIO CBOMCTB KBaJpaTUYHOW (PYHKIUU SIBISETCS TaKXKe
paccMOTpPEHHE BOIIPOCA O KBAJPATHOM TPEXWIEHE M €r0 KOPHAX, BBIIEICHUM KBaJpaTa JBYWIECHA U3
KBaJIpaTHOT'O TPEXWIEHA, Pa3JI0’KEHUH KBAJPaTHOTO TPEXUIeHA Ha MHOKHUTEIIH.

N3yueHne kBaJpaTU4YHOM (PYHKIIMM HAUMHAETCS C pacCCMOTPEeHUs QYHKIHUU y=ax~, e€ CBOMCTB U
ocobeHHOCTelt rpaduKa, a TaKKe APYTUX YACTHBIX BUIOB KBAJAPATUIHON QYHKIMH — (yHKIHH y=ax >+,
y=a(x-m)%. DTH CcBeleHMs HMCHONBL3YIOTCA MPU M3YUEHHH CBOIMCTB KBAAPaTUUYHOH (DYHKIHH OOIIEro
Buja. Baxxno, uT06BI 06yJaromuecs MOHSIH, 9To Tpaduk GyHKIHH y = ax’ + bx + ¢ MoxeT ObITh
nonydeH u3 rpadguka yHKIUHM y = ax® ¢ HOMOIIBIO JBYX HapallelbHbIX MepeHOCOB. IIpuéMbl
nocTpoenns rpaduka GpyHKIHN y = ax> + bx + ¢ oTpabaThIBalOTCS HA KOHKPETHBIX IpEMepax. I1pu aTom
0co00e BHUMaHHE CIEAYET yIeNUTh OPMHUPOBAHUIO Yy O0YHAIOIMXCS YMEHUS YKa3bIBaTh KOOPIUHATHI
BEpPIIMHBI MapaboIibl, €€ OCh CUMMETPUH, HAalIpaBJIeHUE BeTBEN mapaboJbl.

[Tpu m3yyeHuu 3TOH TeMbl JajbHEWIIee pa3BUTHE IMOJNYYaeT YMEHHE HAaXOIUTh MO Ipaduky
MPOMEXYTKH BO3pacTaHusl W yObIBaHMS (PYHKUMH, a TakKe MPOMEXYTKH, B KOTOPBIX (GYHKIUS
COXpAaHsIET 3HAK.

dopMupoBaHUe YMEHHIT penraTh HepaBeHCTBA BUAA ax> + bx + ¢>0 ax? + bx + ¢<0, rae a=0,
OCYILIECTBISICTCS C OMOPOI Ha CBeJeHUs O rpaduke KBagpaTHUHOW (YHKIUH (HampaBiieHHUE BETBEH
napaboJIbl €€ PaCIOIOKEHUE OTHOCUTEIBFHO ocH OX).

OOyuaromyecss 3HAKOMSTCS C METOJOM HWHTEPBAJIOB, C TOMOIIbI0 KOTOPOTO pPelaroTCs
HECJIOKHBIE PalliOHAJIBHBIE HEPABCHCTBA.
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OOyuaroruecs: 3HaKOMSITCSI CO CBOUCTBAMH CTETICHHON (QYHKIUH Y = X" IPU YSTHOM M HEUCTHOM
HaTypaJlbHOM Tmokazarene N. BBogutcs monstHe KopHsA N-il creneHu. OOydwarommecs TOJIKHBI
TIOHMMATB CMBICI 3amuceil Buna 3-27, 4/81. Onu monyuaroT npeacTaBienne 0 HaXOX/ICHAN 3HAYCHMUIA
KOPHS C TIOMOIIBIO KaJIbKYJISATOPA, MPUYEeM BIpAaOOTKA COOTBETCTBYIOIIMX YMEHHI HE TpeOyercs.
I'naBa 2. YpaBHeHHUsI M1 HepaBEeHCTBA ¢ 0/IHOI MepeMenHo# (14 yacoB)

I'maBa 3. YpaBHeHus1 M1 HepaBeHCTBA C AByMs epeMeHHbIMH (17 yacoB).

Llenble ypaBHEeHUS. YpaBHEHHUE C IBYMs MEPEeMEHHbIMU U ero rpaduk. CUcTeMbl ypaBHEHUN
BTOpOM CTelneHu. Pelenne 3a1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUN BTOPOM CTEIICHMU.

Heab: cucreMaTu3upoBaTh U 00OOUIUTH CBEACHUS O PEIICHUU LIETBIX C OJHOM IEpeMEeHHOMH,
Bripabotarh yMeHueE pemaTh NpOCTEUIINE CUCTEMBI, COIEPKALLME YPABHEHUE BTOPOU CTETIEHHU C ABYMS
MEPEeMEHHBIMH, U TEKCTOBbIE 3aJla4M C MOMOILBIO COCTABIIEHUSI TAKHUX CUCTEM; BbIpabOTaTh yMEHHE
pemars IPOCTEUINE CUCTEMBI, COJEP KAIINE YPABHEHUE BTOPOM CTENEHU C JBYMS IEPEMEHHBIMU, U
TEKCTOBBIE 33/1a4U C IOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B 31011 TEME 3aBepIacTCS N3yUEHUE PAlMOHAIBHBIX YPABHEHHUH C OJIHOW MEpeMEHHOM. B cBsA3M
C 3TUM MPOBOJUTCS HEKOTOpoe 0000IIeHue U yriiyOlieHue cBeAeHHi 00 ypaBHeHUsX. BBonsrcs
MOHATHS LEJIOTO PALMOHAIBHOTO ypaBHEHHUs U ero creneHn. O0yJaromuecs: 3HaKOMSTCS C pelIeHueM
YpPaBHEHUN TpEeThEH CTENEHH U YETBEPTOM CTENEHU C MOMOLIBI0 PA3IOKEHUS HAa MHOXKHUTEIH M
BBE/ICHUS BCIIOMOTaTEJIbHOM IIepeMEHHOM. Meron peleHus ypaBHEHHHM IIyTEM  BBEICHMS
BCIIOMOTATENbHBIX MEPEMEHHBIX OYyJeT IIMPOKO HCIOJIb30BaThCS B JajbHEHIIEM IpU pEIIeHUU
TPUTOHOMETPHUYECKUX, JIOTAPU(YMUIECKUX U APYTUX BUIAOB YPABHEHUH.

B nanHOi#1 Teme 3aBepilaeM M3y4yeHUE CUCTEM YPAaBHEHMI ¢ AByMsl NepeMEeHHbIMU. OCHOBHOE
BHMMAaHHUE YJEIAETCA CUCTEMaM, B KOTOPBIX OJHO U3 YPABHEHUM IIEPBOM CTEIEHM, a IPYroe BTOPOIA.
W3BecTHbIil oOyuaromuMmcsi Crnoco0 TNOJICTAHOBKM HAXOAWT 37ecCh JajibHeiliee MPUMEHEHHE U
II03BOJISIET CBOJAUTH PEIICHNUE TAKMX CUCTEM K PEIIECHUIO KBAaIPaTHOIO YPAaBHECHMS.

O3zHakoMJIeHHE OOYyYarolMXCcs ¢ MpPUMEpaMU CHUCTEM YPaBHEHUU C JBYMsI MEpEMEHHBIMHU, B
KOTOpBIX 00a ypaBHEHHUS BTOPOI CTENEHH, JOKHO OCYLIECTBIATHCS C IOCTATOYHON OCTOPOKHOCTHIO U
OrpaHUYMBATHCS MPOCTEHIIMMU IPUMEPAMH.

[lpuBneueHne W3BECTHBIX OOyYaOMUMCS TpapUKOB IO3BOJISIET MPUBECTH PHUMEPHI
rpadUyecKoro pemieHus cucteM ypaBHeHUH. C MOMOIIbI0 TpadUUecKHX MPEACTaBICHUNH MOXKHO
HarJsiJHO MOKa3aTh O0YyYarolMMCs, YTO CUCTEMBI JABYX YPaBHEHHUU C JByMsl NEPEMEHHBIMU BTOPOM
CTEIIEHH MOTYT UMETh OJIHO, [1Ba, TPH, YETHIPE PELICHMSI UJIX HE UMETh PELLICHUM.

PazpaGoTannbiii  mMaTeMaTHYEeCKHMW  ammapaT  MO3BOJSIET  CYIIECTBEHHO  PACIIMPUTh  KJAcc
COJIEPKATENBHBIX TEKCTOBBIX 3aJa4, PEIIAEMBbIX C IOMOIIBIO CUCTEM YPABHEHHM.

I'nasa 4. IIporpeccuu (15 yacon)

Apudmerndeckas 1 reomeTpuueckas nporpeccuu. @opmyssl N-ro wieHa U CyMMbI MIEPBBIX N YIEHOB
nporpeccuu. beckoneuHo yObIBarolasi reoMeTpuyecKasi Iporpeccus.

Hesab: nate NOHATUS 00 apu(METHUECKOW U T€OMETPHUECKOW MPOrpeccHsX Kak YHUCIOBBIX
MIOCJIE0BATEIBHOCTAX 0cO00T0 BUAA.

ITpu n3ydyeHnn TEMBI BBOAUTCS MOHATHE MOCIEN0BATEIBHOCTH, PA3bICHIETCA CMBICI TEPMHUHA



NEPECTaHOBOK, pa3MelleHni u couetanuil. [Ipu u3ydeHnn JaHHOTO MaTepuana Heo0X0AUMO 0OpaTUTh
BHUMaHME 00y4aroInXcs Ha pa3Inyuue MOHATHH «pa3MeleHHe» U «codyeTaHue», chOpMUpPOBaATh Y HUX
YMEHHUE ONpPEeeNsiTh, 0 KAKOM BUe KOMOWHAIMMA UAET pedb B 3a1aue.

B nanHoil Teme oOyuwarommuecss 3HAaKOMSTCA C HayalbHBIMM CBEJCHUSAMHM M3 TEOPUHU
BEPOSTHOCTEH. BBOIATCS MOHATHS «cydailHOe COOBITHE», «OTHOCHTEIbHAS 4aCTOTa», «BEPOSATHOCTh
cilyyailHOro coObITHs». PaccMaTpuBaroTCsl CTAaTUCTUYECKUN M KJIACCHYECKUI MOAXO0/IbI K OIIPEEICHHUIO
BEPOSITHOCTH CIIy4allHOro coObITHs. BakHo oOpatuTh BHHMaHue OOydaromMXxcs Ha TO, 4YTO
KJIACCUYECKOE OIPEJENIEHUE BEPOSATHOCTH MOXKHO NPUMEHATh TOJIBKO K TaKUM MOJEISAM peallbHbIX
COOBITHI, B KOTOPBIX BCE UCXOMBI SIBIISIOTCS PABHOBO3MOKHBIMHU.

6. IloBTOpenue(18 yacos)

Heasn: [loBTOpenue, o0o0mIeHne W CHCTEMaTH3alvsl 3HAHWW, YMEHHH M HABBIKOB 32 KYpC
anreOpbl OCHOBHOM 00111€00pa30BaTEIHLHOM MIKOJIBI.

TpeOoBaHusl K YPOBHIO OATOTOBKH o0vUuamonmmumxcs B 9 Kaacce

B xone npenonaBanus reomeTpun B 9 kiacce, paboThl Hall (OPMUPOBAHUEM Y O0YUAIOITUXCSI
MIEPEYUCIICHHBIX B MpOrpaMMe 3HAaHWUW M YMEHHI cieayeT oOpamiaTh BHUMAaHHE Ha TO, YTOOBI OHH
OBJIQJICBAJIA OBJIAJCBATM YMEHHSIMU O0OlIey4eOHOr0 XapakTepa, pa3HOOOPAa3HBIMH CHOCOOAMM
NAesiITeJIbHOCTH, TPUOOPETAITH OIIBIT:

MJIAHUPOBAHUS M OCYIIECTBICHUS aJTOPUTMUYECKON EATEIbHOCTH, BBIMOJHEHUS 3a/IaHHBIX U
KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;

pelIeHnus pa3HOO0Pa3HBIX KJIACCOB 3ajad U3 PA3IMYHBIX Pa3ieiioB Kypca, B TOM YHCIE 3a/1ad,
TpeOYIONINX MOKCKA IYTH U CIIOCOOOB PEIICHHUS;

MCCJIEI0BATENbCKOM ACSITENIbHOCTU, PA3BUTHS UJIEH, TPOBEACHUS SKCIIEPUMEHTOB, 0000IIIEHNUS,
MIOCTaHOBKU U ()OPMYIMPOBAHUS HOBBIX 3a]1a4;

SICHOT'O0, TOYHOT'0, TPAMOTHOTO H3JIOKEHHUS CBOMX MBICIECH B YCTHOM M NMHUCHbMEHHOW peuH,
WCIOJIb30BAaHUS DPA3JIMYHBIX S3BIKOB MAaTEeMAaTHKH (CIOBECHOTO, CHMBOJIMYECKOTO, TpadHUyecKoro),
CBOOOJTHOTO TIepeXo/ia ¢ OAHOTO S3bIKA Ha APYTOM IS MIUTFOCTPAIINH, HHTEPIIPETAIlUU, apTyMEHTallUN
M JI0KAa3aTelIbCTBA;

MPOBEACHUS JOKA3aTeNbHBIX PACCYKIICHUM, apryMEHTAIlMH, BBIJIBIDKCHHS THUIIOTE3 M HX
000CHOBaHUS,

MOMCKA, CHUCTEMaTW3allui, aHaimu3a W Kiaccupukanuu uHQOpPMAIMU, HCIIOIb30BAHUS
pa3zHoO0pa3HBIX WH(MOPMAIMOHHBIX HCTOYHHKOB, BKIIOYas y4eOHYIO W CIPABOUHYIO JHUTEpaTypy,
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHUH.

B pezynomame usyuenusa Kypca anzeopol 9 knacca ooyyarowuecs 00aMHcHbl:

3HATL/TIOHUMATh

"  CYLIECTBO MOHATUSA MAaTEMAaTHUUYECKOTO JOKA3aTEIbCTBA; IPUMEPBI JOKA3aTEIbCTB;

"  CYIIECTBO MOHATHUS AITOPUTMA; PUMEPHI AITOPUTMOB;

" KaK HUCHONB3YIOTCS MaTreMarudeckue (HOpMynbl, YpaBHEHHS U HEPABEHCTBA; MPUMEPHI UX
MIPUMEHEHUS 711 PEIICHUS] MATEMATHYECKUX U MPAKTUYECKUX 3a]1ay;

" KaKk MaTeMaTU4YeCKH OMpeleleHHble (DYHKIIMU MOTYT OMHUCHIBATH pPEaTbHbIE 3aBHUCHMOCTH,
MPUBOJIUTH TPUMEPHI TAKOT'O ONMHUCAHUS,

"  KakK MOTPeOHOCTH MPAKTUKH MPUBETH MATEMATHUUYECKYIO HAYKy K HEOOXOUMOCTH PACIIUPEHUS
IMOHATHS YHCIIA;

"  BEPOSTHOCTHBIM XapaKTEp MHOTMX 3aKOHOMEPHOCTEH OKPYKAIOLIEro Mupa; IIpUMEPBI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEM U BBIBOJIOB;

" KakuM OOpa3oM TEOMETpHUs BO3HHKJIA M3 MPAKTUYECKUX 3a7ad 3eMIIeMEepHs;  MPUMEpPHI
TEOMETPUUECKUX OOBEKTOB M YTBEPKIACHUHN O HUX, BAXXHBIX JISI TIPAKTUKH,

"  CMBICI HJACAIU3ALMM, MO3BOJSIOUIEM pEIaTh 3aJauyd  pEalbHOW  JIEWCTBUTEIBHOCTH
MaTEeMaTHYECKUMH METOJIaMU, TPUMEPHI OMMMOOK, BOSHUKAIOIINX TIPH HJICATU3AIHIH;



APUOMETHUKA

yMeThb
BBITIONHATH YCTHO apuMeTuyecKkue ACUCTBUS: CIOKEHUE U BHIUMTAHUE JIBY3HAYHBIX YUCEN U
JNECATUUHBIX Ipo0eil ¢ AByMs 3HAaKaMH, YMHOXXEHHE OJHO3HAYHBIX 4YMCeN, apu(MeTHYecKue
orepannyu ¢ OOBIKHOBEHHBIMH JIPOOSIMH C OHO3HAYHBIM 3HAMEHATEJIEM U YUCIIUTEIIEM;
MEPEXOJIUTh OT OJTHOM (POPMBI 3aITUCH YHCET K IPYTOid, MPEACTABIIATH IECATUUHYIO TPOOb B BUIE
OOBIKHOBEHHOH M B MPOCTEHIINX CITydasx OOBIKHOBEHHYIO B BHJIE ICCATHYHON, IPOIIEHTHl — B
BUJE ApoOu U ApoOb — B BUJE NPOIEHTOB; 3alKChIBATh OONbIIME M Majlble YHCla C
MCII0JIb30BAaHUEM IIEJIBIX CTETIEHEN JECSTKY;
BBIMOJHATh  apumeTnyeckue JACMCTBUS C  pPalMOHAIBHBIMM  YHCIAMH, CPaBHUBATh
paloHaIbHbIE U IEHCTBUTEIbHBIC UNCIIA; HAXOAUTH B HECIIOKHBIX CIy4asX 3HaYEHUs CTEIIEHEH
C LEJBIMHU [TOKA3aTEISIMU U KOPHEH; HAXOUTh 3HAYEHUS YUCIIOBBIX BbIPAKEHUN;
OKPYIJIATD LIEJbIC YNCIIAa U JECATUYHBIE IPOOH, HAXOJUTh MPHOIMKEHHUS YUCEI C HETOCTaTKOM
U C U30BITKOM, BBITIOJHSATH OLIEHKY YHUCIIOBBIX BHIPAKEHUH;
10JIb30BAThCSl OCHOBHBIMM €IMHUIIAMH JJIMHBI, MacChl, BPEMEHHU, CKOPOCTH, IJIOLIAAH, 00bEMa;
BbIpaxxaTh 0oJiee KPYIHbIe eAUHUIIBI Yepe3 OoJiee MenKue U Hao0opoT;
pemarth TEKCTOBbIE 3a/Jayd, BKJIOYas 3a/Ja4yd, CBA3aHHbBIE C OTHOILIEHUEM U C
MPOMOPLUOHATIEHOCTHIO BEIMYHH, IPOOSIMH U MIPOLIEHTAMU;

HCNOJb30BATh NMPUOOPETEHHbIE 3HAHUSL U YMEHHMSl B NPAKTHYECKOH JeATeJbHOCTH M
IOBCEIHEBHOM KU3HM 1JIf:
pCIHeHI/Iﬂ HECJIOXHBIX HpaKTI/I‘-ICCKI/IX paC‘-IeTHI)IX 3aJa4, B TOM 4YHCJIE C HUCIIOJIb30BAHHUCM HpI/I
HEOOXOMMOCTH CIIPABOYHBIX MAaTEPHATIOB, KAIBKYISATOPA, KOMIIBIOTEPA;
yCTHOfI HpI/IKI/IILKI/I 1 OILICHKHN pe3ynLTaTa BLIQHCHCHHﬁ; HpOBCpKI/I pesyﬂLTaTa BBIYHCIICHUSA C
HCITOJIb30BAaHUEM Pa3JIMYHBIX ITPHUEMOB;
WHTEPIPETALMH PE3YIbTATOB PEUICHUS 3a]1a4 ¢ y4€TOM OrPAHUYECHUH, CBSI3aHHBIX C PEAIbHBIMU
CBOMCTBAMH pPacCMaTPUBAEMBIX IPOIIECCOB U SIBJICHUIA;

AJI'EBPA

yMeThb

® COCTaBJATh OYKBEHHBIE BBIpaXEHHUS U (OPMYJbI MO YCIOBUSAM 3a/ay; OCYLIECTBISTH B
BBIP@KEHUSAX M (OPMYJIax 4YHMCIOBbIE MOACTAHOBKM M BBINOJIHATH COOTBETCTBYIOIIHUE
BBIYMCIICHHS], OCYIIECTBIIATh IOJACTAHOBKY OJHOTO BBIPAXKEHHUS B JPYroe; BBIPAXaTb W3
(bopMyI 01HY IEPEMEHHYIO Yepe3 OCTaIIbHbIE;

®  BBINOJHATH OCHOBHBIE JIEUCTBUS CO CTENEHSAMM C LENBIMU IOKA3aTEIsIMU, ¢ MHOTOYJIEHAMU
U ¢ anreOpanyecKUMU APOOSMH; BBIIOIHATH Pa3/I0KEHHE MHOTOWIEHOB Ha MHOXKUTEIH;
BBITNOJIHATH TOXK/IECTBEHHBIE TPE00Pa30BaHUS PallMOHATIBHBIX BHIPAKEHUM;

" [IPUMEHSATh CBOMCTBA apU(METUUYECKHX KBaJPATHBIX KOPHEH Ul BBIYMCICHUS 3HAYCHUN U
peoOpa3oBaHuil YHCIOBBIX BBIPAKEHUH, COJEPKAIINUX KBAPATHBIE KOPHHU;

" peulaTb JUHEHHBIE, KBAJAPATHBIC YPAaBHEHUsS U PALlMOHAIBHBIE YPaBHEHUs, CBOASAILIMECS K
HUM, CUCTEMBI JIBYX JINHEMHBIX YPABHEHUI U HECIIOKHBIE HEJIMHEWHBIE CUCTEMBI,

® peulaTh JIMHEWHBIEC U KBAJPATHHIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX CUCTEMBI;

" pemaTh TEKCTOBbIE 3ajjaud alreOpanvyeckuM METOJOM, MHTEPIPETUPOBATh MOTyYEHHBIN
pe3ysbTarT, MPOBOAUTE OTOOP PELICHUH, HCXOd U3 (POPMYITUPOBKH 3a1a4H;

* p300paxkaTh YUCIIa TOYKAMU HAa KOOPAMHATHOM MPsAMOIi;

"  OIpEAeNATh KOOPAMHATHI TOYKU INIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMU KOOpAUHATAMU;
n300paxkaThb MHOXKECTBO PELIEHU IMHEHHOTO HEPaBEHCTBA,

" pacrmo3HaBaTh apH(PMETHUYEeCKHEe M TEOMETPUUYECKHE IPOrpecCHu; peliaTh 3aJadyd C
pUMeHeHHeM (OPMYJIbI OOIIEro WieHa U CYMMBbl HECKOJIBKUX MEPBBIX YJIECHOB;

" HaxXOOUTh 3HA4YeHUS (QYHKIUHM, 3aJaHHON (opmysoi, Tabmurei, rpapukoMm mo ee
apryMeHTy; HaXOJMTh 3HaUE€HUE apryMeHTa IO 3HaueHHUIo0 (PyHKUWHU, 3aJaHHOU rpapurom
WA TaOIULIEH;

"  OmpeAensaTh CBOMCTBA (DYHKIMU MO ee rpaduky; NpUMEHSTh IrpaduyecKkue npeacTaBIeHus
IIPU PELLIEHNUN YPAaBHEHUH, CUCTEM, HEPABEHCTB;



) o K
ONHCHIBATH CBOUCTBA M3yUeHHBIX QyHKIMit (Y=KX, e K # 0, y=kx+h, y=x?, y=x3, y ==, y=
X

Jx , y=ax?+bx+c, y= ax?+n y= a(x- m)?), cTpouts ux rpaduKy;

HCMOJIb30BATh NMPUOOPETEHHbIE 3HAHUS W YMEHHsI B NMPAKTUYECKOH esiTeJIbHOCTH H
MOBCEAHEBHOM *KM3HU IS

BBITIOJIHEHUS PAacyeToB MO (OpMyJIaM, COCTaBICHUS (POPMYII, BBIPAKAIOIINX 3aBUCHMOCTH
MEXJy pealbHbIMH BEIUYMHAMU; HAXOXKIEHUS HYXHOH (OpMysibl B CIPaBOYHBIX
MaTepuaiax;

MOJEJINPOBAHUS MPAKTUUYECKUX CUTYalM M HCCIEAOBAaHUN ITOCTPOEHHBIX MOJEIEH ¢
UCIIOJIB30BAaHUEM alllapaTa aiareopsl;

ONMMCAHUA 3aBUCUMOCTEH MEXIy (U3NYECKUMHU BEIMYMHAMH COOTBETCTBYIOIIUMU
dbopMynaMu pu UCCIeIOBAHUN HECTOXKHBIX MPAKTUYECKUX CUTYaIUH;

MHTEPIIPETAlNU IPaUKOB peabHbIX 3aBUCUMOCTEH MEX 1y BEIMUYNHAMU;

IJIEMEHTBI JIOTTUKHU, KOMBUHATOPUKMU,
CTATUCTHUKHA U TEOPUHU BEPOSITHOCTEM

yMeTb

IIPOBOAMTDH HECJIOXKHBIE J10KA3aTEIbCTBA, 10Iy4aTh IPOCTEHIINE CIEACTBUSA U3 U3BECTHBIX
WIM paHee IIOJNYYEHHBIX YTBEP)KJICHHUW, OLICHMBAThb JIOTUYECKYIO IPAaBUIBHOCTh
pacCyXIE€HHUH, MWCIONb30BaTh MPUMEPHl Ul WJUIIOCTpAlUM W KOHTPIPUMEPHl Ul
OIPOBEPIKEHUS YTBEPKICHUN;

U3BJIeKaTh HMH(OpMaIMIo, NpeACTaBIEHHYI0 B TaliMLIax, Ha AuarpamMmax, rpadukax;
COCTaBJIATh TaOJIUIIBI, CTPOUTH JUArpaMMbl U TpauKy;

pelmatb KOMOMHATOpHbIE 3aJjaud IyTeM CHCTEMaTH4YecKoro Iepedopa BO3MOXKHBIX
BAPUAHTOB, a TAKXKE C UCIIOJb30BAaHUEM IIPABUJIA YMHOKECHUS;

BBIUNCIIATH CPEAHNE 3HAUEHUS PE3yJIbTaTOB U3MEPEHMUI;

HaXOJUTh YAacCTOTy COOBITHS, UCHOJb3Yysl COOCTBEHHBbIE HAOJIO/IEHUS U TOTOBBIE
CTaTUCTUYECKUE JIaHHBIC;

HaXOJUTh BEPOSITHOCTH CIy4allHBIX COOBITUIN B IPOCTEUIINX CIydasX;

HCIIOJb30BATh npnoﬁpeTeHHme SHAHUA U YMCHMS B leaKTI/I‘leCKOﬁ ACATECJIbHOCTH H
NMOBCEAHEBHOM KN3HHU IJIA:

BBICTpAaUBaHUs apTyMEHTAIlMU TPU JOKa3aTeNbCcTBE (B opME MOHOJIOTA U AUAJIOTA);
pacro3HaBaHus JOTHYECKU HEKOPPEKTHBIX PACCYKICHUN;

3alUCU MAaTEMATUYECKUX YTBEPKIACHUMN, JOKA3aTEIbCTB;

aHaJM3a pEaJbHBIX YWCIOBBIX JIaHHBIX, MPEACTABJICHHBIX B BHUJE JUArpaMm, Trpadukos,
Ta0JIuII;

pelieHus MPaKTUYECKUX 3a7ad B TOBCEIHEBHOM M TMPO(ECCHOHATBHON NEATEThHOCTH C
UCIIONIb30BaHUEM JICHCTBUH C YHCIIaMU, MIPOLIEHTOB, UIMH, IO, 00beMOB, BpEMEHH,
CKOPOCTH;

pelieHnss y4eOHBIX U TMPAKTUYECKUX 3ajad, TPeOYIOIUX CHUCTEMATHYECKOro mepedopa
BAapUAHTOB;

CpPaBHEHHMSI [IIAHCOB HACTYIUICHUS CITYYalHBIX COOBITHIA, OIIEHKH BEPOSTHOCTH CIYYaifHOTO
COOBITHS B MPAKTHYECKUX CUTYAIUSIX, COTIOCTABIICHUS MOJIENIH C PEATbHOM CUTYaIueH;
MOHUMAHUS CTATUCTUYECKUX YTBEPKICHUN.

Kputepun 1 HOpMbI OIICHKY 3HAHUN, YMECHUN M HABBIKOB 06anIOH_II/IXC$I IO MarCMaTHKeE.

1. O1eHKa MMCbMEHHBIX KOHTPOJIbHBIX Da6OT 06an101u1/1xc;1 110 MaTCMaTUuKe.

OtBert OLICHUBAETCS OTMETKOM ((5)), CClIn:

» paboTa BBINOJIHEHA TTOJIHOCTHIO;
» B JIOTUYECKUX PACCYKACHUSIX M 000CHOBAaHHH PEIICHHS HET POOETIOB U OIIUOOK;
» B peIICHWHU HET MaTeMaTUYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTD, OIHCKA, KOTOPAs

HEC SABJISICTCA CIICACTBUEM HC3HAHUSA NJIU HCIIOHUMAHU S y‘-IGGHOFO MaTepI/IaJIa).
OtmeTka «4» cTaBUTCS B CAEAYIOUIUX CIydasiX:



» paboTa BBIMOJIHEHA TIOJHOCThIO, HO OOOCHOBAHHS IIarOB PEIICHUS HEIOCTATOUHBI (eCiu
yMeHHe 000CHOBBIBATH PACCYXICHUS HE SBISUIOCH CHEIHATbHBIM 00bEKTOM MPOBEPKH);
» JIOMYIIEHBI OJ{HA OIINOKA UM €CTh JiBa — TP HEJ0UETA B BBIKJIAIKAX, PUCYHKAX, YSPTEIKAX
nuu rpadukax (eciau 3TH BUABI pabOT HE SBIISTUCH CIIEIUATBLHBIM 00BEKTOM ITPOBEPKH ).
OtMeTKa «3» CTaBUTCSI, €CIIU:

» JonymieHo OoJjiee OJHOW OIMOKM WM 0Ojiee IBYX — TPEX HEJOYETOB B BBIKJIAJKAaX,
gepTexkax Win rpagukax, Ho oOydaronuiicss o01amaaer 00s3aTeIbHBIMA YMEHUSMU 10 TIPOBEPSIEMOM
TEME.

OTMeTKa «2)» CTaBUTCS, €CIU:

» JONyIIEHBbI CYIICCTBCHHBIC OIIMOKM, IIOKa3aBIIKMe, 4YTO OOy4aromuiics He o0Jaaaer
00s13aTeTbHBIMA YMCHHUSIMHE 110 JIAHHOM TeMe B TIOJTHOM Mepe.
OtMmeTKa «1» cTaBUTCS, €CIIH:

» pabota mokasajia IMoJIHOE OTCYTCTBHE y 00ydaronierocs: 00s3aTebHbIX 3HAHUH U YMEHUU 110
MIPOBEPSEMOI TEME WIIM 3HAYUTEIbHASL YaCTh paOOTHI BHIIIOJHEHA HE CAMOCTOSTEIBHO.

Y4uTenb MOXET HOBBICUTh OTMETKY 32 OPUTMHAJIbHBIA OTBET HAa BONPOC WM OPUTMHAIIBHOE
pellIeHne 3aja4i, KOTOPbIE CBUETEIBCTBYIOT O BHICOKOM MaTEMaTHYECKOM Pa3BUTHH 00Yy4aroIIerocs;
3a pelleHue 0oJiee CI0XKHOM 3a1a4K WIM OTBET Ha 00Jjiee CII0KHBINH BONPOC, MPEITI0KEHHbIE
00ydJaromemMycs JOTOJTHUTEIBHO MTOCIIE BHIIIOTHEHUS UM KaKHX-IM00 APYTUX 3a/1aHUi.

2.0H€HKa YCTHBIX OTBCTOB 06vqa101111/1xcs1 1O MaTCMAaTHUKC

OTBeT o1eHUBaeTCsl OTMETKOM «5», €ClIU YUEHHUK:

» TIOJHO PacKpbUl COAEp)KaHHE Marepuayia B 00beMe, MPEeJyCMOTPEHHOM IMPOrpaMMON U
Y4eOHUKOM;

» UBIOXKWI MaTepuajl TPaMOTHBIM  SI3bIKOM, TOYHO HCIIOJB3YS ~MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY, B ONPEJIEICHHOM JIOTHYECKON ITOCIIEN0BATEIBHOCTH;

» TIPaBUJIBHO BBITTOJIHWI PUCYHKH, YEPTEXKHU, ITPaUKH, COMTyTCTBYIOIIUE OTBETY;

» TI0Ka3zaJ yMEHHE WLTIOCTPUPOBATh TEOPHIO KOHKPETHBIMHU MPHMEPAMH, MPUMEHATH €€ B
HOBOM CUTYallUH IIPU BBIIIOJIHEHUH NTPAKTUYECKOTO 3aJaHus;

» TPOJEMOHCTPUPOBAJ 3HAHWUE TEOPUH paHee W3YYEHHBIX COMYTCTBYIOIIMX TEM,
c(OPMHUPOBAHHOCTh M YCTOMYMBOCTH MCIIOJIb3YEMbIX IIPU OTBETE YMEHUI U HABBIKOB;

» OTBEYaJI CAMOCTOSATENBHO, 0€3 HABOASAIINX BOTIPOCOB YUUTEIIS;

» BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IPU OCBEIIECHHE BTOPOCTEIICHHBIX BOIPOCOB WU B
BBIKJIAJIKAX, KOTOPBIE YYEHUK JIETKO UCIIPABUII ITOCJIE 3aMEYaHUsl YUUTEIIS.

OTBeT OIIEHUBAETCS OTMETKON «4», €CIIU YAOBJIETBOPSET B OCHOBHOM TPEOOBAHHUSAM HA OIEHKY «5»,
HO IIPH 3TOM UMEET OJIUH U3 HEJOCTATKOB:

» B W3IIOKEHHH JOMYyIICHBl HEOOJbIINEe MpOoOenbl, HE WCKA3WBIIEE MaTeMaTHYECKOe
COJIEp’KaHUE OTBETA;

» JIOMyIIEeHBl OJWH — JBa HEJOYeTa INPH OCBEIIEHHH OCHOBHOTO COJIEpKAaHWs OTBETa,
HCIIPABJICHHBIE 1TOCIIE 3aMEYaHMs] YUUTEIIS;

» JOmnyIIeHbl OImMOKa WM Oojiee IBYX HEIOYETOB IPH OCBEIICHWH BTOPOCTEIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIIPABJIEHHBIE NIOCIIE 3aMEYaHUs] YUUTEIIS.

Otrmetka «3» CTaBUTCS B CICAYIOMUX CIIydasax:

» HETOJHO PacKpBITO CO/EpKaHHe Marepuaia (ComepikaHhe M3JI0KEHO (parMeHTapHO, He
BCErJa IOCIEOBATEIbHO), HO IOKa3aHO oOlee MOHMMAaHUE BOINPOCa M MPOJEMOHCTPUPOBAHBI
YMEHHUsI, JOCTaTOYHbIE JIJIi YCBOCHUS MporpaMMHOro matepuaia (omnpeneneHsl «TpeboBaHusIMH K
MaTeMaTHYeCKOM MOArOTOBKE 00yUaIOMIUXCs» B HACTOALICH porpaMMe 1o MaTeMaTHKe);

» WMEJHCh 3aTPyJHCHHS WM [ONYIIEHBl OMIMOKM B OINPENEICHUH MaTeMaTHYeCKOM
TEPMHUHOJIOTMH, YEPTEXKAX, BBIKJIAJKAX, UCIPABICHHBIE 11OCIIE HECKOJIBKMX HABOJSIIUX BOIIPOCOB
YUUTEJIS;



» YUCHHUK HE CIPAaBUJICS C MPUMCHEHHEM TEOPHHM B HOBOM CUTyallMd TPU BBITOJHCHHU
MPAKTUYECKOI0 33JaHUS, HO BBITIOJIHIII 33/1aHUS 00513aTEIHLHOTO YPOBHS CJIOKHOCTH M0 JAHHOU TeME;

> MpU JOCTATOYHOM 3HAHUM TEOPETHUYECKOTO MaTepuaia BbISIBJICHA HEIOCTaTOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI1 1 HABBIKOB.

OTMeTKa «2)» CTaBUTCSA B CICAYIOMHUX CliydasaXx:

» HE pacKpbITO OCHOBHOE COJIepKaHue Y4eOHOTrO MaTepuana;

» OoOHapy)XeHO HE3HaHWE YYCHUKOM OOJNbIIeH WIM HauOojJee BaXKHOM YacTH Yy4eOHOTO
MaTepHana,

» JIONyIIEHbl ONMMOKK B ONPEACICHHM MOHATUH, IMPH HCIOJIb30BAHUM MaTEMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKAX, YepTekaxX WIN rpaduKax, B BBIKIAIKAX, KOTOPbIE HE HCIPABICHBI ITOCIIC
HECKOJIbKUX HABOJISIIMX BOIIPOCOB YUUTEIIS.

OtMmeTKa «1» cTaBUTCS, €CIIH:

» Y4eHUK OOHapYXHJI TOJIHOE HE3HAHNE U HETTOHMMaHKE U3y4aeMoro yueOHOro MaTepuaia uin
HE CMOT' OTBETHThH HH Ha OJIH U3 IIOCTABJICHHBIX BOIPOCOB 10 U3y4YCHHOMY MaTepHaly.

OOmmas knaccuUKalus oundoK.
[Tpu oreHKe 3HAHWI, YMEHUN ¥ HABBIKOB OO0YYAIONINXCS CIICYeT YYUTHIBATh BCE OMIMOKH (TPyOBIC U
HerpyOble) U HETOUETHI.
3.1. I'py0bIMH CYHUTAKOTCH OUIHOKU:
- HE3HAHUE ONPE/IEICHUS OCHOBHBIX INMOHATUH, 3aKOHOB, MPABHJI, OCHOBHBIX IOJIOKEHUHN
TEOpUH, He3HaHWEe (OopMys, OOIIEHPHHITHIX CHMBOJIOB OO0OO3HAYCHWH BEIWYWH, CIUHUI] WX
HU3MEpPCHHUS,;
- HE3HAaHUE HAMMCHOBAHUH €IMHULl U3MEPEHHUS;
- HEYMEHHUE BBIICJIUTh B OTBETE IJ1aBHOE;
- HEYMEHHE IPUMECHSTh 3HAHUS, AJITOPUTMBI JUIsl PEIICHUS 33]1a4;
- HEYMEHHUE JeNaTh BBIBOJbI U 0000IICHHUS;
- HEYMEHHE YUTATh U CTPOUTH IPa(UKH;
- HEYMEHHE MOJIb30BaThCs IEPBOMCTOUYHUKAMHU, YUCOHHUKOM U CIIPABOYHUKAMU;
- oTepst KOPHS WM COXPAHCHHE TOCTOPOHHETO KOPHS;
- oTtOpacbiBaHue 6€3 OObSICHEHUI OJTHOTO U3 HHX;
- paBHO3HAYHBIC UM OIIHOKH;
- BBIYUCIIUTEIIbHBIE OIINOKH, €CIIM OHU HE SIBIISTFOTCS OIMMCKOMM;
- JIOTUYECKHE OIIHOKH.

3.2. K Herpy0ObIM omudKaMm cjie1yeT OTHECTHU:
- HETOYHOCTh (OPMYTUPOBOK, OMPEICICHUN, MOHITHI, TeOpUid, BhI3BAaHHAS HETMOJIHOTOW OXBaTa
OCHOBHBIX TPU3HAKOB OMPEEISIEMOTO MOHATHUS WU 3aMEHOM OJHOTO - JBYX M3 JTHUX
MIPU3HAKOB BTOPOCTENIEHHBIMU;
- HETOYHOCTH rpaduka;
- HEpalMOHAIbHBIM METOJ pEeUIeHUs 3aJayd WIA HEJOCTaTOYHO MPOJAYMAaHHbIM IUIAH OTBETa
(HapyIIeHue JIOTUKH, TTOJIMEHA OTIACIHHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMU);
HEepalMOHAIBHBIE METO/IBI padOTHI CO CIIPABOYHOM U IPYrOM JIUTEPATYPOi;
- HEyMEHHUE pelIaTh 3a7a4d, BHITOTHATE 33JJaHUs B OOIIEM BHUJIE.
3.3. HemoueraMu sBIAIOTCS:
- HepalrMoHaIbHBIC TPUEMBI BRIUNCIICHUN U TPeoOpa30BaHuUi;
- HeOpeXHOe BBIMOTHEHUE 3aIiCel, UepTexkel, cxeM, rpaduKoB.

CIHCOK JIUTepaTyphL:
1. ®enepanbHBII KOMIIOHEHT TOCYAApPCTBEHHBIX OOpa30BATENbHBIX CTAHAAPTOB  OCHOBHOTO
obmero obpazoBanus (mpuka3z MunoopHayku ot 05.03.2004r. Ne 1089).
2. BpemeHHble TpeOOBaHMSI K MHUHHMYMY COJACpP)KaHHUS OCHOBHOTO o0OIero oOpa3oBaHuUs
(yrBepxkaensl mpukazoM MO P® ot 19.05.98 Ne 1236).




IIpumepHas nporpamma 1o MareMaTHke (MUucbMo /lenapraMenTa rocy1apCTBEHHOM OJUTHKU B
obpazoBannu MunoopHayku Poccuu ot 07.07.2005r Ne 03-1263).

[TpumepHas mporpaMma Jijisi 0011e00pa30BaTeIbHBIX IIKOJI, TAMHA3UH, JIUIIEEB 110 MAaTEMATHKE
5-11 kmaccel Kk yuyeOHOMY KoMmruiekcy misi 7-9 kmaccoB (aBropel FO.H. Maxkaperues, H.T.
Mungtok, K.H. Hemxos, C.b. CyBoposa }O.H., coctaButenu I'"M. Ky3neuosa, H.I'. Munatokx—
M: «JIpodar, 2004. — c. 86-91)

OreHka KayecTBa MOATOTOBKH BBHITYCKHUKOB OCHOBHOM 1IKOuIbI 1o MateMaTrke/ ['.B.[lopodeen
u ap.— M.: Jlpoda, 2000.

Anrebpa-9:yueonux/aBtop: FO.H. Maxkapsrue, H.I'. Munarok, K.H. Hemkos, C.b. CyBopoBa,
[Ipocsemenue, 2004 — 2007 rog.

Nzyuenne anredpsl B 7—9 knaccax/ FO. H. Makapsrues, H. I'. Munaiok, C. b. CyBopoBa..— M.:
[Tpoceemenue, 2005—2008.

Ypoku anre6per B 9 kmacce: kH. mis yuutens / B. WM. XKoxos, JI. b. KpaiineBa. — M.:
[Ipoceemenue, 2005— 2008.

Anrebpa: mumakt. marepuansl ais 9 k. / JI. W. 3BaBuy, JI. B. Ky3unenosa, C. b» CyBopoBa. —
M.: IIpoceemenue, 2007—2008.

10. DJeMEeHTHI CTATUCTHKHU M TEOPUHU BEPOSTHOCTEN: Yueb nocodue ams oOyyarommxcst 7-9

KJ1. o0meoopasosar. yupexaenuii / FO.H. Makapsiues, H.I'. Mungiok; non pen. C.A. TenskoBckoro. —
— M.: [Ipocemienne,2001 -2007r.
JlomoJIHUTENILHAS TUTEPATYPA.

1.

2.
3.

Matemaruka 5-11 kmacchl: HETpaaUIIMOHHBIC (DOPMBI OPTaHU3AIMHA KOHTPOJISI HA YPOKaX / aBT.-
coct. M.E. Ko3una, O.M. ®@aneesa. - Boarorpaa, Yuutens, 2007;

B.N.XXoxog, JI.b.KpaitneBa Ypoxku anredpsl B 9 kimacce- M.: «BepOym - My, 2000;
H.IT.Koctpukuna 3amauu MOBBIIIEHHOW TPYIHOCTH B Kypce anreOpsl 7-9 kmaccoB - M :
[Ipoceemenue», 1991;

Hecrannaptasie ypoku anre6psl. 8 kmacc. Coct. Kum H.A. — Bonrorpan: UTH «Kopudeit»,
2006;

Anrebpa: ¢6. 3a1aHui /Ui MOATOTOBKH K UTOroBoi arrecranuu B 9 ki1. / JI.B. Ky3nenona, C.B.
Cysoposa, E.A. bynumosuu u ap. — M.: IIpocsemienue, 2004;

I'MA Marematuka 9 kmacc. DKClepUMeHTajbHas SK3aMeHallMOHHas paboTta. TumoBbie
TectoBble 3aganus / T.B. Konecaukosa, C.C. Munaesa. — M.: U3natennsctBo «OK3ameny, 2007;
A.I'. Mopakosuy, I1.B.CemenoB CobbiTus. BepositHoctu. Cratuctuyeckast 00paboTKa JaHHBIX.
7-9 knaccel. — M.: «MHuemo3uHa»,2003;

COopHuUK 3a1aHui AJ MOATOTOBKH K UTOrOBOM artectanuu B 9 kiacce/ JI.B.Ky3Henosa u ap.—
M.: Ilpocgemenue, 2006.

Onumnuagueie 3aganus o marematuke. 9 kiacc / aBT.-cocT. C.I1. KoBanésa. — Bonrorpan:
Yuurens,2007.



MoypouyHoe nnaHupoBaHUe C 4OMALLHUMU 3a4aHUAMU NNAHUPOBAHKE

NeNe Tema ypoka a/3
n/n

1.
KBaapaTHble KOpHHK Ne 88,87.

2. | KBagpaTtHble 1 ApobHO-paLoHaibHble BblpaXKeHus Ne 30, 29, 178a.

3. | BxoaHas KOHTponbHas paboTa Ne 52,53,54

4. | OyHKuMN. [.1,Ne2,5,7,9 (6, 1), 31 (a, 6).

5. | HaxoxaeHune obnactu onpegeneHuns n obnactv sHayeHunin | Ne 13,17 (6, r), 19, Ne 28, 31 (6, r).
dyHKUMN.

6. | CBowncTBa PpyHKLMN. I1. 2, Ne 33. 37, 39, 41, 53(B).

7. | CeowcTtBa PpyHKUMA. NiccnepgoBaHne GyHKUUM Ne 48, 206, 213

8. | Ceounctea GyHKUMIA. TecT NeNe 49,50, 54

9. | KBagpaTHbIN TPEXYNEH N €r0 KOPHMU. I1. 3, Ne59(B, 1), 60, 62, 65.

10. | BoloaeneHue KBagparta ABYyY4NeHa U3 KBaApPaATHOro n. 4, Ne 78,79 (6), 80(B, r), 224.
TpexyseHa.

11. | Pa3noKeHune KBagpaTHOro Tpex4seHa Ha MHOKUTENN. Ne 84, 85, 88.

12. | Pa3noxeHne KBagpaTHOro TpexyaeHa Ha MHOXUTEN. Ne 86,70, 83.

13. | KoHTposibHas pabota 1 "®yHKumun. KBagpaTHblit Tpexunen" | Ne 227, 228.

14. o2 o [1.5, Bonmpocsl 1, 2, moCTpoUTb rpaduK y =
dyHKUMA y=ax*, ee rpadpuK 1 CBONCTBA. .Ne91, 96

15. Ne93, 95. 97 (a), U3TOTOBHUTb IAGJOHBI y =
MocTtpoeHune rpadurKka GyHKLUUM y=ax2 x2,y=1/2x2

16. | Fpadukn dyHKUMI y=ax* + n, y=a(x — m)2. I1. 6, N2 106(6,8), 108, 117, 118(a,6).

17.| NoctpoeHue rpadukoB GyHKUMIA: y=ax2 + n, y=a(x —m)2, Ne 110,112,114, 117.
y=a(x—m)2+n.

18. | MocTpoeHune rpaduKkoB GpyHKLUMIA: y=ax2 + n, y=a(x —m)2, Ne 229, 230, 233.
y=a(x —m)2+ n.

19. | NocTtpoeHue rpadmka KBagpaTUUHON GyHKUMK. YpoK 1 I1. 7, Ne 123, 131, BompochlI Ha C. 46.

20. | MocTpoeHue rpadmrKa KBaAPATUHHOM YHKLUUKN. YPOK 2 Ne 126, 128, 132.

21. | NocTpoeHue rpadmKa KBaZPATUYHOM DYHKUMMN. 222,243(6, 1, €).
CamoctosaTenbHan pabota

22. 1.8, Ne 138(a. B), 139 (a,B), 141, 151, 156

OyHKUMA y=x".

(a).




23.| OnpepeneHune KOpHA N-0i CTENEHMU. I1.9,Ne 160, 164. 163, 168, 173,179

24.| CBOICTBa KOPHSA N-0O CTEMEHMU. Ne 166,170, 174, noar. k/p

25.| KoHTponbHas paboTa N2 2 no Teme «KBagpatuyHas Im. 10, 11
dyHKUMA. CTeneHHasa ¢yHKUMA. KopeHb n-on cteneHn"

26. | Uenble ypaBHEHUA N ero KOPHU I1. 12, Ne267, 271, 272 (a, B, x), 285.

27.| PelleHune ypaBHEHN Pa3/I0OKEHMEM €ro Ha MHOMXKUTENN Ne 380, 381, 273(a, B, 1)

28. | PeweHue ypaBHEHUI cnocobom pasnoxKeHUa Ha Ne 276(B, 1), 277, 286 (a).
MHOXUTENN

29. | PeweHune ypaBHEeHUI cnocobom 3amMeHbl NepeMeHHOoM Ne 279 (a, B, 1), 283, 287.

30. | YpaBHeHuA, NpMBOANMbIE K KBaApaTHbIM YpaBHEHUAM. Ne 279(6, r, e), 282 (a), 286(a)

31. | buKkBagpaTHble ypaBHEHUA Ne 282,284,287

32.| [pobHo-paunoHanbHble ypaBHEHMUSA [1.13, Ne 289, 301(a)

33. | PeweHue agpobHO-paLMOHasbHbIX ypaBHEHUI. TecT. Ne 290, 302,Ne 297(a, 6), 303

34. | PelleHne HepaBeHCTB BTOPOI cTeneHn, ncnonbsya rpaduk | 11.14, 315(s, r), 316, 319.
KBagpaTU4YHON PYHKLMM

35. | PeleHre HepaBEHCTB BTOPO CTeNeHN, ucnonbsya rpapuk | Ne 307,311, 323(a)
KBaZpaTUYHOM GYHKUMUM

36. | PeweHne HepaBEHCTB METOA0M UHTEPBANOB. I1. 15, Ne326, 329, 340. Bonpocsl Ha c. 93.

37.| PeweHne HepaBeHCTB METOLOM MHTEPBaNOB. YpoK 1 Ne 331, 333, 335.

38. | PeleHne HepaBeHCTB METOLOM UHTEPBAOB. YPOK 2 [M12-15, 297,8,3136,338r, 330r.

39. | KoHTponbHan pabota Ne 5 no Teme «PelueHue M. 12-15, usyuyurts 1 16.
HepaBeHCTB»

40. I1. 17, Ne 395 (a, B), 399(a, B, A, %), 413 (a),
YpaBHeHWe ¢ ABYMA NepeMEHHbIMMU U ero rpadpuk 414(a).

41. | M'paduyecknin cnocob pelleHmsa cuctem ypaBHeHui. Ypok 1 | I1. 18, Ne 416, 422

42. | Tpaduueckmnit cnocob pelleHns cuctem ypaBHeHuI. Ypok 2 | Ne421, 425, 418, 424

43.| PelweHune cuctem ypaBHEHWUI BTOPOI cTeneHn. Ypok 1 I1. 19, N2 430, 432, 453(a)

44.| PelieHne cuctTem ypaBHEHWUI BTOPOI cTeNeHN. YPOK 2 Ne 434, 453(6)

45. | MprmeHeHWe PasnYHbIX CNOCOBOB K peLleHnto cucTem Ne 444, 446, 454 (a),448 (a), 449(a)
ypaBHeHU BTOpoit cteneHn. CamoctonaTenbHan paboTa

46. | PelweHne 3334 C NOMOLLbIO CUCTEM YPaBHEHUIA BTOPOW I. 20, N2 455, 456, 458.
cTeneHu

47.| PelweHne 3334 C NOMOLLbIO CUCTEM YPaBHEHUIA BTOPOW Ne 462, 464, 467.

creneHun




48. | PeweHne reomeTpuyecKkmnx 3agad npy NnOMoLy CUCTEM Ne 474, 476, BonipochiHa c. 120
YPaBHEHWI BTOPOW cTeneHn

49. | PeweHune 3a4a4 Ha paboTy NpM NOMOLLM CUCTEM
YPaBHEHWNI BTOPOM CTEMNEHM. Ne 467, 471, 481

50. | PeweHwne 33434 Ha ABUNKEHME NPU MOMOLLU CUCTEM
YPaBHEHWI BTOPOW CTEMEHM. Ne 473, 474, 479

51.| PeweHwne 3a4a4 Ha CMecU M CNIaBbl MPU NOMOLLM CUCTEM
YPaBHEHWNI BTOPOW CTEMNEHM. Ne 475,477,480.

52.| HepaBeHcTBa ¢ AByMA nepemeHHbIMU. YpoK 1 n.21,483(a, B), 484, 493

53.| HepaBeHcTBa ¢ AByMA NnepemeHHbIMU. YPOK 2 Ne 487, 494

54.| Cuctembl HePaBEHCTB C ABYMA NepeMeHHbIMU. YPoK 1 I1. 22, Ne 498, 502, 505

55. | CucTeMbl HEPaBEHCTB C ABYMSA NepemMeHHbIMK. YPOoK 2 Ne 501, 506, moar. k/p.

56. | KoHTposnbHaa paboTta Ne4 no teme "YpaBHeHuA n M. 22, u3y4uTh 1. 23.
HepaBeHCTBA C ABYMA NepemeHHbIMK"

57.| NocnepoBaTenbHOCTH I1. 24,562, 566,570

58.| OnpeaeneHne apnudpmeTnHecKoin nporpeccuu. I1. 25, Ne 578, 580, 582.

59. | HaxoxaeHue n-oro uneHa apudmeTUYecKoi Nporpeccmm Ne 584(6), 585(6), 586, 589(a)
no popmyne

60. | HaxoxaeHue n-oro yneHa apudmeTUYECKOW Nporpeccum Ne 590, 591(6).
no popmyne. Tect

61.| ®opmyna cymmbl NEPBLIX N YNEHOB apUPMETUYECKOM I1. 26, N2 605, 607, 609(a), paboTa Hajz
nporpeccum. OLIMOKAMH C/P

62. | HaxoxgeHue cymmbl n- NepBbIX YNEHOB Ne 612, 615, 620
apudmeTUYECKOM Nporpeccuu.

63. | Ob6obuatowmit ypok no teme "ApudmeTnyeckas Ne 609 (6, 1), 516, 620(6)
nporpeccma”

64. | KoHTponbHas pabota Ne5 "ApudmeTnyeckas nporpeccua” | I 24-26

65. | OnpeneneHne reometpuyeckon nporpeccun. ®opmyna n- | IL. 27, N2 626, 627, 646(a)
ro Y1eHa reoMeTpU4YecKoin Nporpeccuu.

66. | HaxoxKaeHuWe n-ro uyneHa reomeTpuyeckom nporpeccum no | 625,627, 634
dopmyne

67. HaxoaeHne n-ro yneHa reometpuyeckolt nporpeccum | N2 630(6), 633(6), 636
no ¢opmyne

68. | Popmyna CyMMbl NEPBbIX N Y1IEHOB FEOMETPUYECKOM IL. 28, N2 649(s, 1), 650, 659.

nporpeccuu.




69. | HaxoraeHne cymmbl NepBbIX N YNEHOB FrEOMETPUYECKO
nporpeccuun. Tecr. NeNe 654,656,657, 659

70.| O6obuwatowmin ypok no Teme "leomeTpuyeckan Moar. k/p, Ne 652(r), 654(6), 656
nporpeccua”

71.| KoHTponbHan paboTa Ne8 no teme "leomeTpuyecKas I 27, 28, uzyuur . 29
nporpeccua”

72.| Npumepbl KOMBMHATOPHbIX 3a4ay I1.30,Ne 715, 718,721, 727

73. | PeweHne KOMBMHATOPHbIX 33434 Ne 716, 719, 722, 725

74. | MNepecTaHOBKMU. I1.31,Ne 733,737, 641,746

75. | PeweHune 3a4a4 Ha nepectaHoBKK1 Ne 734, 738, 742,748

76. | PasmeleHuna. I1.32,Ne 755, 758, 762, 767

77.| PeweHuna 3a4a4 Ha pasmeLLeHus. Ne 759, 761, 766

78.| CoyeTaHus. I1.33,Ne 769, 771,774, 783

79. | PeweHuna 3a4a4 Ha coyeTaHuA Ne 776,779, 786

80. | PeweHwns 3agauy. CamocTonTenbHas paborTa. Ne834,839,846,852

81. | OTHOCUTENbHAA YaCcTOTa CYYalHOro cobbITUA I1. 34, Ne 788, 791, 796

82.| BeposiTHOCTb COBbITUA I1. 35,796, 801, 805, 818, 814, 815,

83. | PeweHwne 33ga4 no Teme "HavanbHble cBepeHuA 13 Ne 800, 803, 805, 808, 811, 866
Teopwuu BeposaTHocTein"

84. | KoHTposibHas paboTta Ne 7 no Teme "dnemeHTbl [n. 30-34, usyvur u 36.
KOMBMHATOPMKKU 1 TeEOPUKN BeposaTHocTen "

85. | MNpeobpasoBaHMe BbIPArKEHUI COAEPKALLMX CTENEHM C
Le/biM NMOKa3aTesaMM KBaZpPaTHbIE KOPHMU

86. | PeweHue Lenbix 1 4pobHO-paLMOHANbHbIX YPaBHEHUN

87.| padunueckoe peleHne ypaBHeHUN. TecT

88. | PewweHwne cucTem ypaBHeHMM cNocobom NOACTAaHOBKM U
CNOXKeHUA

89. | PelweHne KBagpaTHbIX HEPABEHCTB U NX CUCTEM.

90. | PewweHwne 3a4a4 ¢ cocTaBeHNEM YPABHEHUA

91. | PeweHune 3a4a4 C COCTaBAEHNEM CUCTEM YPABHEHUN

92.| ApndmeTnyecKkan n reomeTprmyeckas Nporpeccum

93. | NpumeHeHWe HepaBEeHCTB 1 CUCTEM NPU peLleHUn 3aga4

Ha nporpeccuu




94. | NoctpoeHune rpadmKoB U3y4YeHHbIX GYHKLNIM

95. | NocTpoeHune rpadmKoB U3y4YeHHbIX GYHKLNIMA

96. | UToroBas KOHTposibHan paboTa Ne8

97.| CocTaBneHune ypaBHeHUN NpAMbIX U Napabon no
334aHHbIM YCNOBMAM

98. | CocTaBneHue ypaBHEHWI NPAMbIX M Napabon no
3aZl@aHHbIM YCNOBUAM

99. | PeweHune 3a4a4 Ha ABUKEHUE

100| PelweHMe 3a4a4 Ha COBMECTHYIO paboTy

101| PeweHune 3a4a4 Ha CMecH 1 cniaBbl

102| NMoaseneHme UToros
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