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[HosicHuTeIbHAS 3alIUCKA
Pabouass mporpamma mo anredpe cocTaBieHa Ha OCHOBE (heiepaabHOr0 KOMIIOHEHTA IOCYAapCTBEHHOTO
CTaHJapTa OCHOBHOTO O0IIero 00pa3oBaHMs.
Jlannast paboyast mporpaMma OpUEHTUPOBAaHA Ha YJallluXcs 9 KJIaccoB U peaju3yeTcs Ha OCHOBE:
1. denepanbHOro KOMIIOHEHTa  TOCYJapCTBEHHOI'O 00pa3oBaTeNBLHOTO CTaHJapTa,
yrBepxkaeHHoro I[Ipukazom Muno6pazoanust PO Ne 1089 ot 05.03.2004;
2. MaxkaperueB FO.H. Ilporpamma miast o0uieoOpa3zoBaTeibHBIX yUpexIeHui «Anredpa 7-9»,
coctaButenb T.A. bypmucrposa, M.: [Ipocsemenue, 2011 r.
3. Aunrebpa: yuebHuk i 9 kiacca obmeoOpazoBaTenbHbIX yupexaenuit/ FO0.H. Makapsiues,
H.I'. Munngrok, K.M. Hemko, C.b. CyBopoBa; non pemakiueir C.A. TenskoBckoro.- 17-e
u3a.- M.: [Ipocsemenue, 2012r.
N3yuenue anredpsl B 9 Kiaccax HampapieHO HA JOCTHXKEHUE CIEIYIOIINX LeJIe:

. NPOAOLKMTH OBJIA/IEBATH CHCTEMOH MaTeMaTH4YeCKHX 3HAHMI W YMeHWil, HCOOXOIUMBIX s
MPUMEHEHHUST B TPAKTHYECKON NEATENbHOCTH, W3YYCHHS] CMEXKHBIX JUCHUIUIMH, TPOJIOKECHUS
o0pa3zoBaHUs;

. NPOAOLKMTh HHTE/LUIEKTYaJlbHOE pa3BUTHE, (HOPMHUPOBAHHME KAYECTB JIMYHOCTH, HEOOXOIMMBIX

YeJIOBEKY JJIsi NOJHOLEHHON JKU3HU B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MaTEeMAaTHYECKOMH
JNEATEIbHOCTH: SCHOCTM W TOYHOCTH MBICIH, KPUTHYHOCTU MBILUICHUS, MHTYULUHU, JIOTUYECKOTO
MBIIUICHHS, 3JIEMEHTOB  QITOPUTMUYECKOM  KYyJIbTYpbl, IPOCTPAHCTBEHHBIX IPEICTABICHUH,
CIIOCOOHOCTH K ITPEOA0JIEHUIO TPYIHOCTEH;

° MNPpOa0I'KUTD (l)OpMHpOBaTb NnmpeacraBjJacHue 00 HACAX U MCTOAAaX MATCMATHKHU KaK YHUBCPCAJIIbHOI'O
s3bIKAa HAYKH U TCXHUKHU, CPEACTBA MOJACIUPOBAHUA SIBIICHUH U IMpoucCCoOB;
° MNPOAOI'KUTL BOCIHUTAHHE KYJIbTYpbl JIMYHOCTH, OTHOIICHHA K MATEMAaTUKEC KaK K 4YacCTu

0011Ie9eTI0BEYECKON KYIbTYPHI, UTpaloliel 0coOyI0 poiib B OOIIECTBEHHOM Pa3BUTHHU.

MecTto npeamera B yueOHOM IIaHe
Ha u3yuenue matemMaTuky Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OTBOAUTCA HE MeHee 8§75 u
u3 pacuera 5 4 B Henenmo ¢ V o X kimace. Anredpa usydaercs B 9 kiracce 3 yaca B Henento, Bcero 10249aca.
Tematuueckoe M IpUMEPHOE MOYPOUHOE TUIAHWPOBAHKE IPEICTABICHbIC B MaTepHallaX C/eJaHbl B
COOTBETCTBUM € Yy4yeOHUKOM «Anreopa» 9 xkmacc, FO.H. MakapeiueBa, H.I'. Mungioka u np., M.:
[Ipocsemenue, 2012 r.

Copaepxanue o0yyeHus

TemaTuueckoe IIAHUPOBAHHUE

Neni/mm | Pa3zmen KomnuectBo | KonnuectBo
4acoB B | 4acoB B
IIPUMEPHOU paGoueii
porpaMMme IporpaMMe

1. KBanpartuunas QyHKImus 22 qaca 22 qaca

2. YpaBHEHUS U HEPABEHCTBA C OJTHOU NIEPEMEHHOMN 14 gacos 14 gacos

3. YpaBHEHMsI U HEPABEHCTBA C IBYMsl IEPEMEHHBIMU 17 gacoB 17 gacoB

4, Apudmerndeckasi ¥ TeOMETPUIECKask TPOTPECCUU 15 yacoB 15 yacoB

5. DneMeHThl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEH 13 gacoB 13 gacoB

6. IToBTOpeHme 21 gac 21 gac

DopMOI TPOMEKYTOUHON U UTOTOBOM aTTECTALIMM SIBJISIFOTCS:
1. xoHTposbHas paboTa;

2. camocTosTeNbHas paboTa;

3. TecT.

I'nasa 1. CoiictBa pynkumii. Kaaparuunas gynkuus (22 v)
Oyukuust. CpoiictBa ¢yHkiui. KsampatHeiii TpexwieH. PasnokeHue KBaJpaTHOTO TpexwieHa Ha
MHOXUTENH. DyHKIHUS y = ax? + bx + ¢, eé cBoiicTBa U rpaduk. CrenenHas QyHKIIHS.
Ocnoenas yenv - paCIIUPUTh CBEICHUS O CBOMCTBAX (DYHKIMI, 03HAKOMHUTH OOYUaIOIIUXCS CO CBOMCTBaMU
U rpaduKOM KBaJIpaTUYHOU (PYHKLIKU.



B Hayane Tembl CHCTEMAaTHU3UPYIOTCS CBelEHUS O (QYHKUHUAX. [IOBTOPSIOTCS OCHOBHBIC MOHSATHS:
byHKIMS, apryMeHT, o0nacth ompeaeneHus GyHkuuw, rpaduk. JlaroTcs MOHATHS O BO3PACTaHHHM U
yObIBaHUU (PYHKITMH, TPOMEXYTKAX 3HAKOMOCTOSIHCTBA. TeM caMbIM co3maercst 6as3a /sl yCBOCHHS CBOMCTB
KBaJpaTUYHON W CTENeHHOM GYHKIMHA, a Takke Ui JanbHEHIero yriayOoneHus (QyHKIIMOHAITBHBIX
MPEJCTaBICHUN TIPU U3YyYEHUHU Kypca anredpsl M Hayall aHaIu3a.

[ToArOTOBUTENBHBIM IIarOM K M3YYEHHIO CBOMCTB KBaJpaTHUHOM (YHKIHMHM SBJISETCS TaKxkKe
paccMOTpEHHE BOIIPOCA O KBaJpPaTHOM TPEXUJIEHE U €ro KOPHSX, BBIJIEICHUU KBaJpaTa JBy4YJIeHa U3 KBaj-
PaTHOTO TPEXWIEHA, Pa3JI0KEHUH KBAIPATHOIO TPEXWIEHA Ha MHOKHUTEIIH.

N3yuenne KBaapaTUYHOW (DYHKIIMM HAYHMHAETCS C PACCMOTPEHUsS (DYHKIHH y=ax2, €€ CBONCTB U
0coOeHHOCTeH rpaduka, a TakkKe IPYrHMX YaCTHBIX BUIOB KBaJApPaTHUYHON (PYHKUMU — (PYHKIIMIMA Fax2+n,
y=a(x-m)2. OTH CBEACHUS HUCHOIB3YIOTCSA NMPU W3YUYEHHH CBOWCTB KBAJIPATUYHON (DYHKIHMU OOLIET0 BUAA.
Baxxno, uyToObI 0Oyuaromuecs: MOHSUIH, 9TO rpaduk QYHKIHH Y = ax’ + bx + ¢ Moxer GbITh MOJTy4YeH U3
rpaduka QyHKIMH y = ax® ¢ MOMOIIBIO JBYX HapayieNbHBIX mepeHocoB. [Ipuémsl moctpoeHus rpaduka
byHKIMU y = ax? + bx + ¢ 0TpabaThIBAIOTCS Ha KOHKpETHBIX mpumepax. [Ipum 3Tom ocoboe BHMMaHME
CIIeAyeT YAETUTh (POPMUPOBAHUIO Yy OOYUYAIOMIMXCSI YMEHHS YKa3bIBaTh KOOPAMHATHI BEPIIMHBI apaOoIbl,
€e OChb CUMMETpHUH, HAallpaBJIeHUE BeTBEN MapadoJibl.

[lpy u3ydyeHUH HTOH TeMbl JalbHEHIIee pPa3BUTHE MOMy4aeT YMEHHE HAaXOAWTh IO TpaduKy
MIPOMEXYTKH BO3pacTaHUsl U yObIBaHUS (DYHKLHMH, a TAKXKE MPOMEXKYTKHU, B KOTOPBIX (YHKIIUS COXPaHSET
3HAK.

OGyuaromuecss 3HAKOMATCS CO CBOWCTBAMH CTENEHHOH (YHKIMM y=X HpPH YETHOM U HEYETHOM
HATypaJbHOM IOKa3atene N.. BBogurcs moHsTHE KOpHSA N-i crenenn. O0yvaromuecst JOKHBI TOHUMATh

cMbICi 3ammceil Buma Y-27, Y81, Omm IIOJIY4arOT IIPEACTABJICHUE O HAXO0XKICHWM 3HAYCHUN KOPHS C
MIOMOILBIO KaJIbKYJISATOpPA, IPUYEM BbIpaOOTKA COOTBETCTBYIOIIUX YMEHUN HE TpeOyeTcs.
I'naBa 2. YpaBHeHusl M HEPABEHCTBA ¢ 0/1HOM nepemMenHoM (14 1)

Llenbie ypaBHeHus. J{poOHble paloHalbHbIe ypaBHEeHUs. HepaBeHcTBa BTOpOH CTENEHH C OJHOU
IIEpEMEHHON. MeTO1 MUHTEPBAJIOB.

Ocnoenas yenb- CUCTEMAaTU3UPOBATh U 00OOIIUTH CBEIEHUS O PEIIEHUH LIEJbIX U IPOOHBIX pallMOHATIbHBIX
ypaBHEHU ¢ oaHOM nepemeHHol. ChopMUpoBaTh yMEHUE pellaTh HEPABEHCTBA BUJA ax® + bx + ¢ >0 wm
aX2+bx+c<O,rL[ea¢O.

B »T0i#1 Teme 3aBepiiaeTcs M3y4EHHUE PALMOHAIBHBIX YPABHEHHI C OJHOM NepeMeHHON. B cBs3u ¢
3TUM INPOBOAUTCS HEKOTOpoe 0000ILIeHHe U yriayOsieHHe cBeleHHi 00 ypaBHeHUsX. BBojsarcs monsTus
LIEJIOr0 PallMOHAIBHOIO ypaBHEHUS U ero creneHu. OOyuaroluecs: 3HaKOMSATCS C PELIEHUEM ypaBHEHUM
TPETbEH CTENEHW M YETBEPTOM CTENEHM C IIOMOIUBIO DA3IOKEHUS HA MHOXKUTEIW U BBEICHUS
BCIIOMOT'aTeJIbHOM IEepEMEHHON. MeTox pelleHus YpaBHEHHHM IIyT€M BBEACHHUS BCIIOMOTATEIbHBIX
NEpEMEHHbIX OyJeT MIMPOKO HCIOJIb30BaTbCsl B JAajbHEWIIEM IpPU PEHIEHUH TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX U IPYTUX BUJOB YPaBHEHUH.

Pacmupsitorcss  cBeleHMs O pelleHHM JApOOHBIX palMOHAIbHBIX ypaBHeHHH. OOydaromuecs
3HAKOMSATCS ¢ HEKOTOPBIMHU CITEHHAIIHBIMU IPUEMAMU PEILICHUs TAKUX YPaBHEHUM.

dopMHUpOBaHHE YMEHHH pellIaTh HEPABEHCTBA BUIA ax? + bx + ¢ >0 mm ax’ + bx + ¢ <0, rae a £ 0,
OCYILIECTBIISIETCSI C OMOpPOM Ha CBeAeHUs O Tpaduke KBaApaTUYHOW (QYHKIMM (HAIlpaBlIeHWE BETBEU
napabosbl, e€ pacnonoxkeHue oTHocuTenbHo ocu OX).

OOyyaromyecs 3HaKOMSTCSI C METOJOM HMHTEPBAJIOB, C TIOMOIIbIO KOTOPOTO PEIIAIOTCSI HECTOKHBIE
paloHalIbHbIE HEPABEHCTBA.

I'naBa 3. YpaBHeHus1 U HepaBeHCTBA C ABYMs nepeMeHHbIMHU. (17 1)

VYpaBHeHUEe ¢ IBYMs NepeMEeHHBIMU U ero rpaduk. CucteMsl ypaBHEHUN BTOpOM cTeneHu. Pemenue
3aa4 C IIOMOINBK) CHCTEM YpaBHEHUH BTOpoW creneHu. HepaBeHcTBa ¢ AByMs NEPEMEHHBIMM U HX
CUCTEMBI.

Ocnoenasa uenwv- BoIpabOTaTh yMEHHME pELIaTh NMPOCTEUIINE CUCTEMBI, COAEpalllie ypaBHEHHE BTOPOMH
CTEIEHU C ABYMs [IEPEMEHHBIMU, U TEKCTOBBIE 33/1a4H C IIOMOIIBIO COCTABIECHUS TAKUX CUCTEM.

B naHHOM Teme 3aBepIIaeTcs M3y4YEHUE CUCTEM YpPAaBHEHMH C JBYMs NepeMeHHbIMH. OCHOBHOE
BHUMAaHHUE YIEIAETCA CHCTEMaM, B KOTOPBIX OJHO W3 YpaBHEHWMH IIEPBOM CTEIEHHU, a APYroe BTOPOMU.
W3BecTHbIi 00yyaronumcsi cnoco0 MOJACTaHOBKM HAXOAMT 3/€Ch JalbHEIee NMPUMEHEHHE U IMO3BOJISIET
CBOAMTH PELICHUE TAKUX CUCTEM K PELICHUIO KBaPATHOI'O YPaBHEHUS.

O3HakoMJIeHHE 00YUaIOLIMXCs C PUMEpPaMH CUCTEM YPaBHEHUI C IByMsI IEPEMEHHBIMHU, B KOTOPBIX
o0a ypaBHEHUS BTOPOW CTEMEHHU, JMAOKHO OCYIIECTBISATHCS C JOCTaTOYHOM OCTOPOXKHOCTHIO U
OrpaHUYUBATHCA NIPOCTEUILIMMU IIPUMEPAMH.

[TpuBreueHre M3BECTHBIX OOydYaOUMCS Tpa@UKOB MO3BOJSET MPUBECTH MPUMEPHI TpaduyecKoro
pemieHust cucteM ypaBHeHHH. C MOMOIIBIO TpapHUUECKUX MPEACTaBICHUH MOXKHO HArJsIHO MOKa3aTb



00yYaroIuMCsi, YTO CUCTEMBI JIBYX YPaBHEHUH C IBYMS IEPEMEHHBIMH BTOPOI CTEIIEHH MOTYT UMETh OJTHO,
N1Ba, TPH, YETBIPE PEIICHUS WU HE NUMETh PEIICHUM.

PazpaGoTanHblii MaTeMaTW4yecKUid  ammapaT TO3BOJSIET  CYHIECTBEHHO  pACIIMPUTh  KJlacce
COJZIEPKATENBHBIX TEKCTOBBIX 33[a4, PEIIAEMBbIX C IIOMOIIBIO CUCTEM YPABHEHU.

W3ydeHne TeMbl 3aBepliacTcs BBEACHUEM NOHITUH HEPABEHCTBA C IBYMS IEPEMEHHBIMU U CHUCTEMBI
HEpaBEHCTB C JByMs IepeMeHHbIMH. CBeleHHs O Trpadukax ypaBHEHUH C JByMs IE€pEMEHHBIMU
HCHOJIb3YIOTCSL NPU WJUTIOCTPALlMM MHOXECTB DPELIEHUH HEKOTOPBIX IMPOCTEHIINX HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU U UX CUCTEM.

I'naBa 4. IIporpeccuu (15 yacos)
Apudmernueckas u reomerpudeckas nporpeccun. ®opMyinabsl N-ro wieHa U CyMMBbl NEPBBIX N YJIEHOB
nporpeccuu. beckoneuno yOpIBaromiasi reoMeTpudeckas mporpeccusi.
Ocnoeénaa yenv -1aTh NOHATHA 00 apUPMETUYECKON M TeOMETPUUYECKOW IPOrpeccusx Kak YHCIOBBIX
HOCJIEA0BATENBHOCTSIX 0CO00T0 BUA.

ITpu n3ydeHUH T€Mbl BBOJUTCS MOHATHE MOCIEI0BATEIBHOCTH, PA3bICHICTCA CMBICI TEPMUHA «N-I
YjieH TI0CJIC0BATEILHOCTHY, BBHIPAOATHIBACTCSA YMEHHE HCIIOJIb30BaTh HHIEKCHOEe O0OO3HaueHue. IJTH
CBEJICHUSI HOCAT BCIOMOTraTeNbHBIM XapakTep W HCHOJIb3YIOTCS I M3Y4eHUs apuMeTHUecKod u
F€OMETPUYECKON ITPOrPECCUM.

Pabora ¢ ¢opmynamu N-ro uwieHa U CyMMBbl MEPBBIX N WIEHOB IPOrpeccuil, IOMUMO CBOEro
OCHOBHOI'O Ha3HA4Y€HHs, IO3BOJISIET HEOJAHOKPATHO BO3BpALIaThCsl K BBIUMCIECHUSAM, TOXKJIECTBEHHBIM
peoOpa3oBaHuUsAM, PEILICHUIO YPaBHEHH, HEpAaBEHCTB, CHCTEM.

PaccmarpuBaroTcss  XapaKTepHCTUYECKHE  CBOMCTBA  apH(PMETHUYECKOH U T'€OMETPHYECKOM
IIPOrPECCU, YTO MO3BOJISIET PACIIMPUTH KPYT IIpelaraeMselx 3ajad.

I'naBa 5. Di1eMeHTHI KOMOMHATOPUKH M TeOPHHU BeposiTHoOcTell (13 1)
KomOunaTtopHoe npasuiio ymHokeHus. [lepectaHoBkHU, pa3MerieHus, couetanus. OTHOCUTEIbHAS YacTOTa U
BEPOATHOCTb CIIy4alfHOTO COOBITHSI.
Ocnoeénaa yenv - 0O3HAKOMUTH OOYYAIOUIMXCS C MOHATHSAMM IEPECTaHOBKH, Pa3MELICHUs, COUYETaHUs U
COOTBETCTBYIOIIMMH (OPMYJIaMHU JUIS TOACYETa WX YHCIA; BBECTH MOHSATHS OTHOCHUTEIBHOW YacTOTHI U
BEPOSTHOCTH CITy4aifHOI'O COOBITHSI.

W3ydyeHre TeMbl HAYMHAETCSI C pELIeHMs 3a/ady, B KOTOPBIX TpPeOyeTcs COCTaBUTb TE€ WJIM HHBIE
KOMOMHAIIMM 3JIEMEHTOB H. MOJACYMTATh UX 4HCcio0. PazbpsicHseTcs KOMOMHATOPHOE NMPaBHIIO YMHOXKEHUS,
KOTOPOE HMCIIOJIHATCS B JAIIbHEHIIIEM pH BbIBO/IE (HOPMYII JUTsl TOACUYETA YHCTIa IEPECTAHOBOK, pa3MeIICHHU
U COYETaHUM.

[Tpu u3yyeHuu JAaHHOrO MaTepuaga HeoOXOJUMO OOpaTUTh BHHMaHUE OOYYaIOLIMXCS Ha pa3jInyue
MOHATUHN «pa3MelIeHue» M «codyeTaHue», cHOopMUpOBaTb y HUX YMEHHE ONpeAessTb, O KaKOM BHJE
KOMOWHAIIMI UJIET PeUb B 3aja4e.

B nanHO# Teme oOydvaromiuecss 3HaKOMSTCS ¢ Ha4yaJdbHBIMHM CBEIEHUSMHM M3 TEOPUU BEPOATHOCTEH.
BBoasTcs MOHATHS «clydyallHOE COOBITHE», «OTHOCUTENIbHAs YacTOTa», «BEPOSTHOCTh CIy4yalHOTro
coOBITHS». PaccMaTpuBalOTCs CTATUCTHYECKUH M KIACCHYECKUH MOIXOAbI K ONPEAEICHHI0 BEPOSITHOCTU
cilydaiiHOTO coObITHs. BaxkHO 00OpaTuTh BHUMaHHE OOYYaroIIMXCS HA TO, YTO KJIACCHYECKOE ONpEIeNIeHUE
BEPOSITHOCTH MOYKHO NMPHUMEHATh TOJIBKO K TaKUM MOJIENIIM PEalbHbIX COOBITHH, B KOTOPBIX BCE MCXOJIbI
SIBJIIIOTCSI PABHOBO3MOKHBIMHU.

6. ITosTOopenue (21 4)
OcHnoenaa wyenv - NOBTOpPEHHE, 00OOIIEHHWE M cHUCTEMaTH3allus 3HAHWM, YMEHHI M HaBBIKOB 3a KypcC
anreOpbl OCHOBHOM 00111€00pa30BaTeIbHOI IIKOJIBI.

IIpumensieMbie cOBpeMeHHbIE 00pa30BaTeJbHbIC TEXHOJOTHH



IIemarornueckast TEXHOIOTHS OCO0EHHOCTH I€AarOrnIeCKOil TEXHOJIOT U

1. | UKT -obecnieunBaeT y4eOHBIH Mporecc HOBBIMHU, paHee HEAOCTYITHBIMU

MaTepHuaIaMu
-00ecreYnBacT MOMECHTAIEHYIO OOPaTHYIO CBSI3b M ITOBBINIACT
WHTEHCUBHOCTH y4eOHOT0 mpoliecca

-JlenaeT 3aHATUs 00Jiee HArJSIIHBIMK, Pa3HOOOPa3uT (HOPMEI ypoKka
-TOBBIIACT HHTCHCUBHOCTh y4eOHOTO Tporiecca

2. | TexHONMOTHS KOMMYHUKAaTHBHOH | - CIIOCOOCTBYET pa3BUTHIO yMEHHI paboTaTh B COTPYIHUIECTBE JUIS

HaIpaBJICHHOCTH IOCTIDKEHHS OOIIEN LieIn

-~aKTUBU3MPOBATH MBICJIUTCIILHBIC IMTPOLICCCHL (aHaJ’II/I3, CHHTC3, CpaBHeHI/Ie);

3. | I'pynmoBast TeXHOJIOTHSI IIpennonaraer:

-OpraHu3aIii0 COBMECTHBIX AEWCTBUHN, BEAYNIYI0 K aKTUBU3ALWU Y4eOHO-
[I03HAaBaTEIBLHOTO MPOLECCa;

-pacrpezeieHue JEUCTBUM U ONepaLuii;

-KOMMYHHKAITHIO, OOIIIEHHE;

-B3aMMOIIOHMMAaHNE — AMKTYETCS XapaKTepoM BKJIIOUEHHS Y4YalluXcsi B -
COBMECTHYIO JI€STEIbHOCTB;

-pedexcuro.

4, TecToBas TeXHOJIOTHUS Tect— CTaHAAPTU3SUPOBAHHBIC 3aJaHUs, 110 PE3YJIbTaTaM BBIITIOJIHECHUA

KOTOPBIX CY/IST O 3HAHHSX, YMCHUSIX U HaBBIKaX UCIIBITYEMOTO.
- Ob6ecnieunBaeT 00bEKTUBHOCTH KOHTPOJISL.
- Pa3BuBaeT JIOrMYecKoe MbIIUICHUE YYAIHXCsl, BHUMATEIBHOCTb.

OO0uey4yeOHbIe yMEHHS, HABBIKH H CIIOCOOBI 1eSITEJIbHOCTH

B xome mpenonmaBanusi anrebpbl B 9 kiaccax, paboTel Haja (OPMHUPOBAHUEM Y OOYUYaIOIIUXCA

MEPEYUCIICHHbIX B MporpaMMe 3HAHUN M YMEHHH, ciexyer oOpaliaTh BHMMaHUE HAa TO, YTOOBI OHU
OBIIAJICBAIM  YMEHUAMU 00OweyueOHo20 Xapakmepa, pazHOOOpPa3HBIMU CHOCOOAMU — OesmelbHOCHU,
MPUOOPETATH OIBIT:

HJIaHI/IpOBaHI/ISI nu OCYHIGCTBJICHI/ISI aJIFOpHTMH‘ICCKOﬁ JACATCIIbHOCTH, BbIIIOJIHECHUA 3aJaHHBIX U
KOHCTPYUPOBAHHMSI HOBBIX aJITOPUTMOB;

pelIeHrsT pa3HOOOPa3HBIX KIACCOB 3aJad W3 Pa3lIMYHBIX pa3/ie]ioB Kypca, B TOM 4YHCIE 3aad,
TPEOYIONIMX MOKMCKA ITYTH W CIIOCOOOB PEIICHHUS,

HCCIICIOBATEIILCKOM JICATEIIBHOCTH, PAa3BUTHUS HICH, IPOBEACHHUS SKCIICPUMEHTOB, OOOOIICHHUS,
MOCTAHOBKH U ()OPMYIIMPOBAHUS HOBBIX 33/1a4;

SICHOTO, TOYHOTO, TPAaMOTHOTO HW3JIOKEHUS CBOUX MBICIIEl B YCTHOM W THCHBMEHHOH peuw,
HUCITIOJIB30BAHUS paSJ'II/I‘-IHI)IX SA3BIKOB MAaTCEMAaTHUKU (CJ'IOBCCHOFO, CHUMBOJIMYECKOTO, Fpa(l)I/I‘IeCKOFO),
CBOOOJHOTO TeEpexo/Ja C OJHOTO S3bIKa Ha JAPYrol [Uis WIIIOCTPallid, WHTEPIpETalu,
apryMEHTAIliH U JIOKA3aTeIbCTBA;

MPOBEJICHUST  JIOKA3aTeJIbHBIX PACCYKICHUW, apryMEHTAllMH, BBIABIDKCHUS THUIOTE3 H UX
000CHOBaHHS;

MOWCKa, CHCTeMaTU3allid, aHauuM3a W kiaccubukanud  WHGOpPMaluM,  UCHOJIb30BaHUS
pa3zHoOo0pa3HbIX MH(OPMALMOHHBIX MCTOYHHKOB, BKJIIOYAas y4eOHYIO U CIIPaBOYHYIO JIMUTEpaTypy,
COBpeMeHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH.

TpeOoBaHNsl K YPOBHIO NOATOTOBKH /1eBATHKJIACCHUKOB

B pesynomame uzyuenus Kypca anzedput 9 knacca odyuaoujuecs 0014cHbL:

3HATH/IIOHUMATH

CYILECTBO MOHATUSA MaTEMAaTHYECKOTO I0KA3aTENIbCTBA; IPUMEPBI JOKA3aTEIIbCTB;

CYILIECTBO MOHATHUSA aJIrOPUTMA; IPUMEPHI AJITOPUTMOB;

KaK HUCHOJB3YIOTCS Maremarhdeckue (opMysbl, YpaBHEHHs W HEpPaBEHCTBA; MPHUMEPbl HX
MIPUMEHEHNS JUIsl PEIIEHNs MAaTEMATUYECKUX U NMPAKTHYECKUX 3a/1a4;

KaK MaTeMaTW4ecKH ONpeeNicHHbIe (QYHKIMU MOTYT OIUCHIBaTh peabHbIe 3aBHCUMOCTH;
MIPUBOAUTH PUMEPHI TAKOTO OMUCAHUS;

KaK TOTPEOHOCTH NPAKTUKU MPHUBEIM MAaTeMaTHYECKyI0 HayKy K HEOOXOJUMOCTH pacIIUpEeHUs
MOHATUS YUCIIA;

BEPOSITHOCTHBIM ~ XapakTep MHOTMX  3aKOHOMEPHOCTEH  OKPYXKAIOILEro  MHpa;  MPUMEpPHI
CTaTUCTUYECKHUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KakuM o00pa3oM TeOMEeTpUsi BO3HHMKJIA U3 MPAKTUYECKHX 3a7ay 3eMIIEeMEpHs; IIPUMEPBI
F€OMETPUUECKUX OOBEKTOB U YTBEPHKACHUN O HUX, BAXKHBIX U1 IPAKTUKU;




CMBICII Ujeaau3alui, MO3BOJISIIOLIEH  pemaTh 3aJ1a49u peanbHOU NENCTBUTENbHOCTH
MaTEeMaTHYECKHUMH METOJIaMU, TPUMEPHI OMMOOK, BOSHUKAIOIINX TIPH HJICaTU3aIHH;

APUOMETHUKA
yMeTb

BBHITIONHATh YCTHO apu(MeThdecKkue IEHCTBUS: CIOXCHHE W BBIYMTAHHE JABY3HAUHBIX YHCENT U
JNECATHUUHBIX Jpo0eil ¢ AByMs 3HAaKaMH, YMHOXXEHHE OJHO3HA4YHBIX YHced, apupMeTHUYecKHe
orepauu ¢ 0OBIKHOBEHHBIMU JAPOOSIMH C OJTHO3HAYHBIM 3HAMEHATEIIEM U YHCITUTEIIEM;

MEPEXOIUTh OT OAHOM (POPMBI 3amKcH Yucen K APYroi, MpeACTaBisTh AECATUYHYIO ApOoOb B BHIE
OOBIKHOBEHHOM U B MPOCTEUIINX CIy4yasX OOBIKHOBEHHYIO B BHJIC JECATHYHOM, MPOIICHTH — B BUJIC
npobu u ApoOb — B BUJE MPOLEHTOB; 3alKMCHIBATh OOJIBIINE U MAaJIbIe YUCIA C HCIOJIb30BAaHUEM
LEJIbIX CTENEHEH JECATKH,

BBITIOJHATH apu(dMeTnyecKkue AeUCTBUS C pallMOHAIBHBIMU YHCIAaMH, CPAaBHUBATh PallMOHAIIBHBIE U
JNEUCTBUTENIbHBIE YHCJIA;, HAXOAUTh B HECIOXKHBIX CIIydasX 3HAYEHHUs CTENEeHEW C IeJIbIMU
MOKAa3aTeJsIMU U KOPHEW; HAXOAUTh 3HAYEHUSI YUCIIOBBIX BBIPAXKECHUN;

OKPYTJISITH IEJBIE YMCIa U JECATUYHBIC TPOOHU, HAXOIUTh MPUOIIKEHUS YUCENl C HETOCTATKOM U C
U30BITKOM, BBIMOJIHATH OLEHKY YUCIIOBBIX BBIPAXKEHUII;

MOJIb30BAThCS OCHOBHBIMHU EIMHHIIAMH JUTMHBI, MAacChl, BPEMEHH, CKOPOCTH, IUIOHIaJH, 00BbeMa;
BbIpaxxaTh 0oJiee KPYIHbIe eIUHUIIBI Yepe3 OoJiee MenKkue U Hao0opoT;

peniaTh TEKCTOBBIE 33J1a4y, BKJIIOYAsl 33/1a4M, CBSA3aHHbIC C OTHOLIEHUEM U C MPONOPIHUOHATHHOCTHIO
BEJIMYMH, APOOSIMU U MPOIICHTAMU;

HCNOJIb30BATh MNPUOOPEeTEHHbIE 3HAHMS W YMEHHUS] B TMPAKTHYECKOH [1esiTeJIbHOCTH H
IOBCEIHEBHOM KU3HM 1JIf:

pELICHUSI HECJIOXKHBIX IPAKTHYECKUX DPACUETHBIX 3a7ad, B TOM 4YHUCIE C HCIOJIb30BAHUEM IIpU
HEO0XO0IMMOCTH CIIPAaBOYHBIX MAaTEPHAIOB, KaJIbKYJISATOPA, KOMIIBIOTEPA;

YCTHOM IPUKUAKUA M OLICHKH pE3yJbTaTa BBIYMCICHUW; IIPOBEPKU pe3yibTaTa BBIYUCICHUS C
UCIIOJIb30BAHUEM Pa3JIMYHBIX IIPUEMOB;

HMHTEpIPETALMU PE3y/IbTAaTOB PELICHUS 3a7a4 C YYETOM OIPAaHWYEHUH, CBS3AHHBIX C PEAJbHBIMHU
CBOMCTBaMM pacCMaTPUBAEMBbIX IIPOLIECCOB U SIBJICHUM;

AJITEBPA
yMeThb

COCTaBIIATH OyKBEHHBIC BBIPAKEHUS U (POPMYIIBI IO YCIOBHSIM 33/a4; OCYIIECTBIIATH B BBIPAKECHUSIX
U (GopMysax 4MCIOBbIE IOJCTAHOBKU U BBIIIOJIHATh COOTBETCTBYIOIIME BBHIYMCIECHUS, OCYILECTBIATh
MOJICTAHOBKY OJTHOTO BBIPQKEHUS B JPYroe; BbIpakaTh W3 (GOpPMYyNT OJHY INEPEMEHHYIO dYepes
OCTAJIbHBIE;

BBIIIOJIHATh OCHOBHBIE JIEHCTBHSI CO CTENECHSIMHU C LEIbIMHM IIOKA3aTEIsIMH, C MHOTOWIEHAMH U C
anreOpanyeckKUMH JpoOsSMU; BBIOJHATH Pa3l0KEHHE MHOTOUICHOB HAa MHOXKUTEIH; BBIIOIHSATH
TOKJIECTBEHHBIE IPE0OPA30BaHNUs PALIMOHAIBHBIX BbIPAXKEHHUI;

OPUMEHATh CBOMCTBAa apU(PMETHYECKMX KBAJAPATHBIX KOpHEW M BBIYMCICHUS 3HAUY€HUN U
peoOpa3oBaHUil YHCIOBBIX BBIPAKEHUH, COJEPKAIINX KBAaIPATHbIE KOPHH;

pelaTs JMHEHHBIEC, KBaJpaTHbIC YPAaBHEHHS M PALMOHAIBHBIE YPaBHEHUS, CBOSILMECS K HUM,
CHUCTEMBI JIBYX JIMHEHMHBIX YPABHEHUHN U HECIIOKHBIE HEJIMHENHBIE CUCTEMBI,

pelaTh JIMHEWHBIE U KBaIpaTHbIE HEPABEHCTBA C OJJHOW NIEPEMEHHOM U X CUCTEMBI;

pemaTh TeKCTOBBIE 3a/lauM anreOpanyeckuM METO/I0M, MHTEPIPETUPOBATH MOJIYYEHHBIH pe3yJbTarT,
POBOJUTH OTOOp pelIeHuil, ucxoas u3 GopMyIMPOBKH 3a/1a4H;

n300paxkaTh YUCJIa TOUKAMU Ha KOOPAMHATHOM NMPsMOI;

ONpEACIATh KOOPAWHATBl TOYKH IIJIOCKOCTH, CTPOMTH TOYKH C 33JaHHBIMU KOOpPAMHATAMU;
n300paxkaTb MHOKECTBO PELICHUI IMHEHHOTO HEPABEHCTBA,

pacrio3HaBaTh apu(MeTHUYecKue M reoMeTpUYecKHe MPOrpeccru; pelaTth 3ajJauyd C MPUMEHEHUEM
(dbopMyIibl 001IIETr0 WieHa U CYMMBbI HECKOJIBKUX MEPBBIX YJICHOB;

HaXOJUTh 3HaYeHHs (YHKIMM, 3aAaHHOW (opMysoH, Tabmuiei, rpagukoM MO ee apryMeHTy;
HAXOJUTh 3HAUEHUE apryMEeHTa M0 3HaueHUI0 (YHKIUH, 33JaHHOM rpadKoM UJTU TaOIHILIeH;
olpeneNiTh CBOMcTBa (YHKIMU MO €€ TrpaduKy; NMPUMEHSATh TIpadHuecKue MpeACTaBICHUS NpU
pELICHUN YPAaBHEHHM, CHCTEM, HEPaBEHCTB;

K
OIMCHIBATh CBOMCTBA M3Y4EHHBIX (QYHKIMHA (Y=KX, rae k#*0, y=kx+b, y=x2, y:x3, y =4 y=vx,

2 2 2
y=ax“+bx+c, y= ax“+n y=a(x-m) ‘), CTpOUTh UX rpaduKH;
HCIO0JIL30BATh NPHOOpPETeHHbIe 3HAHMS M YMEHHMS B IPAKTHYECKOH JeATEeJBHOCTH M
IOBCEIHEBHOM KU3HM JJIS:



" BBIIOJHEHHUSI PACUYeTOB MO (GOopMysiaM, COCTaBICHHUS (HOPMYJ, BBIPAKAIOMIUX 3aBUCUMOCTH MEXIY
peaIbHBIMH BETMUMHAMM; HAX0XKICHUS HYKHON ()OPMYJIbI B CIIPABOYHBIX MaTepHaiax;
" MOJCIMPOBAHUA IPAKTUYECKUX CUTyallMd UM  MCCIEJOBAaHUU IIOCTPOCHHBIX MOJEIEH ¢
UCIIOJIb30BaHUEM almapaTa anreOpsl;
"  ONHMCAaHUS 3aBUCUMOCTEH MEXIy (PU3MUECKUMH BETUYMHAMH COOTBETCTBYIOIIMMHU (HOpMYJIaMU MpH
VICCIIEJOBAHUH HECIIOKHBIX MPAKTUYECKUX CUTYALIHM;
"  HMHTEpIpETAH rPpauKOB peabHBIX 3aBHCUMOCTEH MEXKly BETHUYNHAMU;
QJIEMEHTbBI JIOT'MKH, KOMBUHATOPUKH, CTATUCTUKH WU TEOPUH
BEPOSITHOCTEM
yMeThb
"  [IPOBOJUTH HECIIOKHBIC JOKA3aTENIbCTBA, I10Jy4aTh IPOCTEUILINE CIEACTBUS U3 U3BECTHBIX WIM paHee
IIOJIyYECHHBIX YTBEP)KICHUHM, OLICHWBATH JIOTMYECKYIO NPABUJIBHOCTh PACCYXKICHHUH, HCIIOIb30BATh
IIPUMEPBI Ul WITIOCTPALMU U KOHTPIPUMEPHI IS OIIPOBEPKEHUS YTBEPKICHUN;
" Y3BJIEKAaTh MH(OpPMAILMIO, MPEICTABICHHYI0 B TaOJMIaX, Ha AMarpamMMmax, rpaukax; COCTaBISATb
TaOJMIIBI, CTPOUTD JHArPaMMbl U TpaduKH;
" pemaTh KOMOMHATOpHBIE 3aJaud IIyTEM CHUCTEMAaTHYECKOro mnepedopa BO3MOXKHBIX BapHaHTOB, a
TaK)Ke C UCIIOJIb30BAHUEM IIPABUIIA YMHOKEHHUS,;
"  BBIUUCIIATH CPEIHUE 3HAYCHUS PE3yNIbTaTOB U3MEPECHMUI;
" HaxOJHWTb YaCTOTy COOBITHS, HMCIIONIb3YysI COOCTBEHHBIC HAOIIOJCHHUS W TOTOBBIE CTAaTUCTHYECKHE
JlaHHBIE;
"  HaXOAWUTb BEPOSITHOCTH CIy4YailHbIX COOBITUM B MPOCTEHUINX CIydasiX;
HCIO0JIBL30BATh NPHOOPETeHHbIe 3HAHUS MW YMEHHMA B IPAKTHYECKOH [JeATEJbHOCTH H
NOBCEHEBHOM KM3HU JJIS:
" BBICTpaUBaHMS apryMEHTALUU MPH J10Ka3aTeIbCTBE (B OPME MOHOJIOTA U IUAJIOTa);
"  PacHO3HaBAHMS JIOTMYECKU HEKOPPEKTHBIX PACCYKIACHUM;
"  3a[MCU MaTEMAaTUYECKUX YTBEPKACHUM, JOKa3aTEIbCTB;
"  aHaNM3a peaJbHBIX YHCIOBBIX JaHHBIX, IPECTABICHHBIX B BUJIE AUArpaMM, rpaduKoB, TaOIIHII,
" pemeHus IpaKTHMYECKUX 337ad B IOBCEAHEBHOH U NPO(PECCHOHANBHON JESATEIbHOCTH C
MCIIOJIb30BaHUEM JIEUCTBUM C UHUCIaMHU, IPOLIEHTOB, JUIMH, IUIOIIaIel, 00bEMOB, BPEMEHHU, CKOPOCTH;
" peleHus y4eOHbIX U MPAKTUYECKUX 3a]1a4, TPEOYIOIINX CUCTEMATHYECKOro nepedopa BapuaHTOB;
"  CpaBHEHHS LIAHCOB HACTYIUICHUS CIYYalHBIX COOBITHI, OIICHKH BEPOSTHOCTH CIIYYaHOTO COOBITHS
B IIPAKTUYECKHUX CUTYyalUsAX, COMIOCTABICHUS MOJEIIU C PEAIbHON CUTYyalUel;
"  [JOHMMAaHUs CTaTUCTUYECKUX YTBEPKICHUMN.

Kputepuu u HOpMBI OLIEHKH 3HAHUI, YMEHUIl M1 HABBIKOB 00y4aIOIIMXCSl 0 MATEMAaTHKe.
1. Omnenka NTMCHMEHHBIX KOHTPOJIBHBIX paOOT 00yUaronIuXcs Mo MaTeMaTHKe.
OTBET OLIEHUBAETCS OTMETKOH «5», €CIIU:
e paboTa BHITIOJHEHA MOJTHOCTHIO;
® B JIOTHYECKHUX PACCYKICHUSIX U 000CHOBAHUU PEUICHHS HET MPOOEIOB U OMIHOOK;
e B pEUICHHMH HET MaTeMaTHYeCKHX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMHUCKA, KOTOpas He
SIBIIICTCS CJICJICTBUEM HE3HAHUS MJIM HEMOHUMAaHHsS y4eOHOTo MaTtepuaa).
OtMmeTKa «4» CTaBUTCS B CIENYIONIUX CIIyJasix:
e paboTa BBIMOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIIarOB PEIICHUS HEJOCTATOYHBI (€CIU YMEHUE
000CHOBBIBAThH PACCYKICHUS HE SBIISLIOCH CIICITUATBHBIM O0BEKTOM ITPOBEPKH);
e JIOMYIIEHBI OJIHA - IB€ OMIMOKA UM €CTh JBa — TPU HEJO0UYETA B BHIKIIAAKAX, PUCYHKAX, YepTekax UIH
rpadukax (ecnu 3TH BUIBI pabOT HE SBISUIUCH CIIEIUATBHBIM O0BEKTOM MTPOBEPKH ).
OtMmeTKa «3» CTaBUTCS, €CIIU:
e jomyiieHo Oojee JByX OIIMOKM WU OoJiee ABYX — TPEX HEJOYETOB B BBHIKJIAJKAX, YepTekax WU
rpadukax, Ho oOydaronuiicss o01anaeT 00s3aTeIbHBIMA YMEHUSMH IO IPOBEPSEMOI TeMe.
OT1MeTKa «2%» CTAaBUTCS, ECIIH:
e JIOMYIIEHBI CYIIECTBEHHBIC OIMIMOKH, MOKA3aBIINe, YTO O0yJarOMIHiics He 00IafaeT 00s3aTeNbHBIMU
YMEHUSIMH T10 IaHHOM TeMe B TIOJTHOU Mepe.

Y4autenb MOXET HOBBICUTH OTMCTKY 3a OpI/Il“I/IHaJ'IBHHﬁ OTBCT Ha BOIIPOC WJIM OPUTHHAJIBHOC PCHICHUC
3aaa4u, KOTOPBIC CBUACTCIBCTBYIOT O BBICOKOM MAaTEMATUYCCKOM pPa3BUTHUU o6yqafomerocsl; 3a pCUHICHUC
0oJlee CIIOXKHOM 3aga4yyd HWJIM OTBCT Ha 0oJlee CIOKHBIM BOIIPOC, TMPCATIOKCHHBIC 06yqa10meMycsi
JOIIOJIHUTCIIBHO ITOCJIC BBIITOJIHEHUSA UM KaKuX-1100 Apyrux SaﬂaHHﬁ.



2.01eHKa YCTHBIX OTBETOB 00YYAIOIIUXCSI [0 MAaTeMaTHKE
OTBET OLICHUBAETCSA OTMETKOM «5», €CIIU YUCHUK:

MIOJTHO PACKPBUI COJIEpKaHUE MaTepHralia B 00beMe, IPeayCMOTPEHHOM MTPOrpaMMOil U y4eOHUKOM;
U3JIOKWJ MaTepuall TPaMOTHBIM $3bIKOM, TOYHO HCIOJb3Yysl MAaTeMAaTUUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIUKY, B OIIPEIEICHHON JIOTHYECKOH MOCIEI0BATEIbHOCTH;

NPaBUJIBHO BBIOIHII PUCYHKH, YEPTEXKHU, TPAPUKH, COIYTCTBYIOIINE OTBETY;

[I0Ka3aJ yMEHUE WJUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMM INpPUMEpPAMM, NMPUMEHITh €€ B HOBOM
CUTYallMU IPU BHIIIOJHEHUH NTPAKTUUYECKOTO 3a/1aHUs;

IPOIEMOHCTPUPOBAJ 3HAHUE TEOPUHU PAHEE W3YUYEHHBIX COIYTCTBYIOILUX TeM, C(HOPMHUPOBAHHOCTb
U yCTOMYMBOCTH MCIIOIb3YyEMBIX IIPU OTBETE YMEHUI U HABBIKOB;

0TBEYAJl CAMOCTOSTEIHHO, 0€3 HAaBOAIINX BOIPOCOB YUUTEIIS;

BO3MOJHBI OJJHa — IBE€ HCTOYHOCTHU ITPU OCBCIICHHUC BTOPOCTCIICHHBLIX BOIIPOCOB UJIKM B BBIKJIAJIKAX,
KOTOPLIC YUCHUK JICTKO UCIIPABUII ITOCJIC 3aMCUAHUS YUUTCIIA.

OTBeT OIleHMBACTCA OTMETKOM ((4)), €CJIM YOOBJICTBOPSACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY «5», HO IIpHU
9TOM HUMCECT OJWH N3 HCJOCTATKOB!:

B M3JIOKCHUH JIOMYIICHBI HEOOJBIINE IMPOOENbl, HE HMCKAa3WBIIEe MaTeMaTHYECKOE COJCpIKAHHE
OTBETA;

JOMMYIICHBI OJJUH — ABAa HEAOYCTA IIPHU OCBCUHICHUHW OCHOBHOI'O COACpPKaHUSA OTBETA, UCITPABJIICHHBIC
II0CJIC 3aMCYaHUSA YUUTECIIA,

JOIMYIICHBI omuOka uau 6oJiee ABYX HCIOYCTOB IIPpHU OCBCHICHUH BTOPOCTCIICHHBIX BOIIPOCOB HJIU B
BBIKJIaJKaXx, JICTKO UCITPABJICHHLIC ITOCJIC 3aMCYaHHA YYUTCIIA.

OtMmeTKa «3» cTaBUTCS B CJICAYIOMUX CIIyvdasax:

HETIOJIHO PACKpPBITO COJEepXKaHWE Marepuajia (CoIep)KaHHWe H3JI0KEHO (parMeHTapHO, HE BCET/a
MOCJIeIOBATENbHO), HO TOKa3aHO o0Iee MOHMMAaHHE BOMPOCa M MPOAEMOHCTPHPOBAHBI YMEHHS,
JOCTaTOYHble JJIsi YCBOGHUS IHporpaMMHOro wmarepuana (ompenenensl «TpeGoBaHusMH K
MaTeMaTHYeCKOM MOArOTOBKE 00yUaIOUIMXCs» B HACTOSIIEH TPpOrpaMMe 0 MaTeMaTHKE);

UMEJIUCh 3aTPYAHEHUS WM JOMYLIEHbl OIIMOKU B ONpENeNeHUH MaTeMaTUYeCKOH TEPMUHOJOTHH,
YyepTerkax, BbIKJIAIKax, UCIPABICHHbIE [10CIIE HECKOJIBKUX HAaBOASALIMX BOIIPOCOB YUUTEIIS;

YUEHUK HE CIPABUJIICS C IPUMEHEHUEM TEOPUH B HOBOM CUTYyallUU NP BHIIOJHEHUH IMPAKTUYECKOTO
3aJlaHusl, HO BBIMOJIHWII 3aJJaHUsI 00513aTEIbHOI0 YPOBHS CJI0KHOCTH I10 IaHHOM TeMe;

Opd  JIOCTaTOYHOM  3HAHMM  TEOPETHYECKOro  MaTepuayia  BBIBICHA  HEJOCTAaTOYHas
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOB.

OtMeTKa «2)» CTaBUTCS B CICIYIOMIUX CITydasx:

HE PACKPBITO OCHOBHOE COJICpIKaHNe yIeOHOr0 MaTepHara;
oOHapy>KEHO HE3HAHHE YYCHUKOM OOJIbIICH WM HanOoJIee BXKHOM yacT yueOHOro MaTepuala;
JIOTYIICHBI OIIMOKU B ONPEICIICHUH MTOHSTUH, IPH UCTIOJIb30BAHUU MaTEMATHYECKONH TEPMUHOJIOTHH,

B pUCYHKaxX, UCPTCIKAX WU rpa(bI/IKax, B BBIKJIAJIKAX, KOTOPBIC HE UCIPABJICHBI ITOCJIC HECKOJIBKHUX
HaBOAANIUX BOIIPOCOB YUYHTECIIA.

OO6mas knaccudukanus ouoOoK.

[Tpu oneHKe 3HaHM, YMEHHH 1 HABBIKOB 00YYAIOIIMUXCS CIEIYET YUUThIBATh BCe OMIMOKHU (TpyObIe U

HerpyOble) U HETOUYETHI.

['pyObIMH cuuTaOTCS OLIMOKU:

- He3HAHHUE ONPEJIETICHUSI OCHOBHBIX MOHSITH, 3aKOHOB, MPAaBHJI, OCHOBHBIX MOJIOKEHUI TE€OPUHU, HE3HAHUE
dhopmyn, OOIIETPUHATHIX CHMBOJIOB 0003HAYEHU BETUYNH, €IMHUI] UX U3MEPEHNS,
- HE3HAHWE HAaMMEHOBAHMM €IMHUI] U3MEPEHUS;

- HEYMEHHE BBIJICIUTH B OTBETE IJIaBHOE;

- HEYyMEHHE NMPUMEHSTh 3HAHUS, aJITOPUTMBI JIsl pEILICHUS 3a/1a4;

- HEYMEHHE JIeIaTh BBIBOIBI U 0000IIICHHUS;

- HEYMEHHE YUTaTh U CTPOUTH TPapuKH;

- HEYMEHHE T10JIh30BaThCSI IEPBOMCTOYHIUKAMH, YI€OHUKOM M CTIPABOYHUKAMU,

- IOTePsl KOPHS WM COXPAHEHHE IIOCTOPOHHETO KOPHS;

- oTOpackiBanme 0e3 00BSICHEHNUH OAHOTO U3 HUX.



YYEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIHUITJIMHBI

OCHOBHasl JIUTepaTypa:
1. Tlporpammbl misa oOmeoOpa3oBaTeNbHBIX YyupexkaeHui: CoopHuk «lIporpamMmbl
o0mieo0pa3oBarenbHBIX yupexaeHuii: Anredpa. 7-9 ki»/ Coct. T.A.Bypmuctposa.-
M. IlpocsemieHue.
2. Anrebpa: yueOHMK st 9 kiacca oOmieoOpaszoBaTenbHbIX yupexaenuit/ FO.H.
MakapeiueB, H.I'. Mungrok, K.M. Hemkos, C.b. CyBopoBa; noa peaakuuein C.A.
TensikoBckoro.- 16-e uzn.- M.: IIpocemmenue, 2012r.

JAOMOJIHUTEIbHAS JUTepaTypa:
1. Marematuka. 8-9 Kiacchl: pa3HOYPOBHEBBIC CaMOCTOSITENIbHBIE paboOThl B (opme
tectoB / U.C. "'anenkoB . — Bonrorpan : Yuurens, 2008r.
2. Anrebpa. DIeMEHTBl CTAaTUCTHKH W TEOpUU BeposTHocTei: yueb. I[locobue s
ygamuxcst 7-9 kiaccoB oOmieoOpaszoBarenbHbIX yupexkaenuit / FO.H. Makaperdes,
H.I'. Mungrox; nog pen. C.A. TenskoBckoro. — 6-e¢ m3a. — M.: [Ipocsemenue, 2008r.
3. Pemenue 3a1a4 no cTaTuCcTUKe, KOMOMHATOPHUKE M TEOPUU BEPOSATHOCTEH. 7-9 KIlacChl.
/ aBT.- coct. B.H. Cryneneukas. U3n.2-e, ucnp. — Bonrorpaxa: Yaurens, 2006r.
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http://www.center.fio.ru/som - memooduueckue pexomeHOayuUU — YYUMETIO-NPEOMEMHUKY

(npedcmasinenvl 6ce WKOIbHbIE npedmemsl). Mamepuanvl 05 camocmosmenvHou papabomru
npoOuUIbHLIX NPOO U AKMUBU3AYUU NpoYecca 00YYeHUs 6 cmapuieti WKOoJe.

http://www.edu.ru - Ifemmpanvnviii 0bpazosamenvhviii HOPMAL, COOEPHCUM HOPMAMUBHBLE
0oKkymenmul Munucmepcmea, cmanoapmol, UH@opmayuro o npogederue IKCnepumMenma, cepeep

unghopmayuonrotl nodoepicku Eounozo cocyoapcmeenno2o skzamena.
http://www.internet-scool.ru - caim Humepnem — wxonvt uzoamenvcmea Ilpoceewenue.
Yuebnvui nnan paspaboman na ocmose Gedepanvroco 0azucHoco yuebHO20 NAAHA 04

0bweobpasosamenvhvix yupesicoenutl P® u npedcmasnsem obnacms 3nanuii « Mamemamuxay.

http://www.intellectcentre.ru — catim uzoamenvcmea « Unmennexm-Llenmpy, e0e ModxCcHo natimu
VUeOHO-MPEeHUPOBOUHbIE MAMEPUAIbl, OEMOHCMPAYUOHHbIE Gepcul, OAHK MPEHUPOBOUHBIX
3a0anuii ¢ omeemamu, MmemoouyecKue peKomeHoayuy u oopasysl peueHull
http://www.moiege.ru - [lopman 0nss no020mMoOSKU 6bINYCKHUKOE K 20COK3ameHam no 13
npeomemam. Hnmepnem-cpedoa  npeodocmasiiem  603MOICHOCMb — NPOUMU  mMeCmbl
VAPAANCHEHUAMU, COCMABTIEHHBIMU HA OCHO8e NPeOblOYUUX IK3AMEHOS.
www.festival.1september.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHBI

1. Anre6pa 7-11 knacc. O0pa3oBatenbHas komiekuus «1C-madaumuny» 2005r.
2. Aunre6pa 7-9 knacc. [Ipocsemenne MEJIMA 2008r.
3. Maremaruka. DKcrpecc MOAroToBKa K dk3ameny 9-11 kmace. Hoast mkoma 2006 r.


http://www.center.fio.ru/som
http://www.edu.ru/
http://www.internet-scool.ru/
http://www.intellectcentre.ru/

KanennapHo TemaTnyeckoe nJiaHupoOBaHue

Ne | Copepxanue Oomee | laTa ®axkTnyeckas | [lpumenenue OcHoBHbIE BHbI DopMbI KOHTPOJIA,
n/n KOJI-BO | IO IUIAHY | aTa HHHOBAIIMOHHBIX AesATeIbHOCTH YUYeHHKA (Ha U3MepUTeIH
4acoB TexHosoruii. ®opma | yposue Y /)
ypoka
I'naBa |. KBaapaTnunas pyHkuus 22 yaca
1. OYHKIMK U UX CBOHCTBA 5 2,479, -HAXOJIUTh 3HAYCHUS (PYHKIIUH, VYcTHBIN onpoc
11.09 3a/[aHHOI (POpMyII0ii, TabHLeil, CamocrosiTenbHas
rpaduKoOM IO €€ apryMeHTy. pabora
2. KBanpaThslii TpexuiieH 3 14,16, ['pynnoBas - HAXOJTUTH 3HAUCHNE APTYMEHTA [IpoBepounas pabota
18.09 TEXHOJIOTHS 10 3HAYCHUIO DYHKIHH,
3. Kontposbhast padora Ne 1 | 1 19.09 I[I:I(i)(l)epeHI_II/IpOBaHH 3aaHHoi rpadh KoM MK KontponpHas padora
I ITOZIXON TaOJIULIEN.
4, KBanparuunas ¢pyHKIus 8 21,23, . VYcTHBIN onpoc
25.28.30. ~OIpeeIAT CBONCTBA
Cenrsibps KBaJ[paTHYHOW (DYHKIIMH TIO €€
25.7.0, rpaduky. )
oKTA6pS ~OIHUCBIBATL CBOHCTBA
5. CrenenHast QyHKITHS. 3 12, 14,16, CHCT. 1esIT. IOAXO0.I KBAJpaTH'HOU dyHKIUM, CamocTosTenbHast
o CTPOUTH €€ rpaduK.
Kopens N-oii crenenu . pabota
6. KonTtponbHnas padora Ne2 | 1 19.10 Juddepenunrpoanx " MIPHMEIDILD CBORCTBA KonTponbHas padora
. CTETNIEHHON (YHKIINH C
bIH HOAXOA HATYpPaJIbHBIM TTOKA3aTENEM TIPHU
7. 3auéT no Teme 1 21.10 Juddepenunrpoanx PEHICHII YHPaAHEHIH. YcTHBIN onpoc
«KBagpartuynast QyHKIMS. Bl IOJIXO/T CamocrosrenbHas
Pabota nag ommbkamu pabora
I'nasa |l. YpaBHeHusi u HepaBeHCTBA ¢ 0J1HOI nepeMenHoil 14 yacoB
8. VYpaBHEHMS ¢ OTHON 7 23,26,28 -pemarb KBaJpaTHbIE, [IporpamMMupoBaHHbIN
NePEMEHHOM 30.10 paloHaIbHble ypaBHEHUS, KOHTPOJIb
YpaBHEHHMS, CBOJSIINECS K HUM.
9. HepasenctBa ¢ ogHOM 5 CHCT. OesT. MOIX0I -pelaTh HEPaBEHCTBA C OJTHOM YcrHbIi onpoc
[IEPEMEHHOMN IIEPEMEHHOM. CamocTrosTenbHas
- IPUMEHSATH rpaduyeckue pabora
10. | KontponbHas padora Ne3 |1 TectoBble TIpe/ICTABIICHHS TIPU PEIICHAH KonTtponsHas pabora
TEXHOJOTUH YPaBHEHUH U HEPABEHCTB.
11. | 3auér no Teme «YpaBHenus | 1 Y cTHBIN onpoc




Y HEPABEHCTBA C OJHOU
nepemMeHHoi». PaboTa Han

CamMocTosTenpHas
paborta

omrOKaMu.
I'naBa |ll. YpaBHeHus 1 HepaBeHCTBA ¢ IBYMs NepeMeHHbIMH 17 yacoB
12. | YpaBHeHHS C IByMS 11 I'pynmoas -pemaTh HEeCJI0KHbBIE VYcTHBIN onpoc
NEPEMEHHBIMH U MX TEXHOJIOTHUS HEJIMHEIHBIE CUCTEMBI
CHCTEMBI YPaBHEHUH.
13. | HepaBenctBa ¢ aAByms 4 ['pymnmosas -IIPUMEHATH TpauuecKue CamocTrosTenbHas
HEPEMEHHBIMU U UX TEXHOJIOTHUS IPEICTaBICHUS IPU PELICHUN pabota
CUCTEMBI YPaBHEHUN U HEPABEHCTB.
14. | KontponbHas padota Ne 4 1 JuddepeHuupoBann | - IPUMEHATH rpaduIecKre KoHTposbHas padota
BIif TIOJIXOJT NPEACTaBICHUS IPU PELICHUN
CHCTEM YPaBHEHUH U CHCTEM
15. | 3auér no teme «YpaBHenus | 1 Huddepenumpoann | HCPABEHCTB. YcTHBIM onpoc
¥ HEPaBEHCTBA C JIBYMs BII TIOJIXOJT CamocrosrenbHas
nepeMeHHbIMIY. PaboTa pabora
HaJl omOKaMu.
I'naBa IV. ApudmMerndeckasi m reomeTpudeckasi nporpeccunn 15 yacon
16. | Apudmernueckas 6 UKT -PacniosnaBathk apudmeTrdeckue | YCTHBINA OIPOC
nporpeccus U reoMeTpudeckue nporpeccuu. | [IporpamMmmupoBaHHBIH
-Pemats HecoxxHbIC 3a71a49U C KOHTPOITh
17. | KontponbHas padoraNe 5 | 1 JuddepenmmpoBann | mpuMeHeHHeM Gpopmya odmero | KontponbsHas paboTa
BII TIOJIXOJT 9JIeHa U CYMMBI HECKOJIBKUX
18. | I'eomerpuyeckas 6 CHCT. I€SIT. HOIXO0I IIEPBBIX YWICHOB IIPOIPECCUM. VYcTHbIN onpoc
nporpeccus CamocrosrenbHas
pabora
19. | KontponbHas padoraNe 6 | 1 HuddepenunpoBanu KonTponbHas padora
BII MOIXO0T
20. | 3auér mo Teme: 1 HuddepenmupoBann VYcrHbIl onpoc
«Apudmerndeckas u BIN MMOXOT CaMocrosTenbHas
reoMeTpuiecKas pabota
TIPOTPECCHI)
I'n1aBa V. DileMeHTbl KOMOMHATOPUKH M TeOPHH BeposiTHOCTeli 13 yacoB
21. | DneMeHTH KOMOMHATOPUKH | 9 ['pynmnosas -pelwars KOMGHHATOPHbIE | Y CTHBIH OMpPOC
TEXHOJIOTHUSI 3a7a9n nyrem | [IpoBepounas pabora
22. | HayanmpHbIe cBeleHUS W3 3 ['pynnoBas CamocTosTenbHas




TEOPHH BEPOSTHOCTEH TEXHOJIOTHUS CHCTEMaTHYECKOTO nepebopa | pabora
23. | KourponbHas pabota Ne 7 JuddepeHnmpoBaHH | BO3MOXKHBIX BAPUAHTOB. KonTtponsHas pabora
Bl IOJXOJT - pematb  KOMOWHATOpPHBIE
3aJaud  C  HUCHOJb30BAHUEM
24. | 3auér o teme «DIEMEHTEI HudbepeHuMpOBaHH | paBuiIa yMHOKEHUS; VYcrHbIl onpoc
KOMOMHATOPUKH U TEOPUU I TIOIX O] ; HAXOIUTH BEPOSTHOCTH CamocrosrenbHas
BepOSATHOCTHY». PaboTa Haj CITyHaiHBIX COGBITHI g | pabora
OLIHOKaMH. IPOCTEHIINX CIyYasX.
IToBTOpEHUE 21 yac
20. | KBagparuunas pyHKIuS ['pynnoBas [IpumeHneHue 1moyy4eHHbIX Tecr
TEXHOJIOT U, 3HaHUH 110 U3Y4YEHHBIM pa3JienaM
TecrtoBas Ha IIPaKTHUKE
21. | YpaBHCHHUSI U HEpPaBEHCTBA I'pynmoBas Tect
C OJIHOM NIEPEMEHHOMN TEXHOJIOTHS
TecroBas
22. | YpaBHEHUSI U HEPaBEHCTBA ['pynnoBas Tecr
C IByMsI IE€pEMEHHBIMU TEXHOJIOTUS
TecToBas
23. | Apudmernyeckas u ['pynnosas Tect
reoMeTpuIecKas TEXHOJIOTHUS
IpOrpeccuu TecroBast
24. | DneMeHTH KOMOWHATOPHUKH I'pynnosas Tect
U TEOPUU BEPOSITHOCTEHN TEXHOJIOTHUS
TecrtoBas
25. | UroroBast KOHTpOJIbHAs HuddepenuupoBans | [IpuMeHeHHE TOTYYEHHBIX KonTponbHas padora
pabora BIN ITOAXOJT 3HAHUH 3a IOJ
26. | PabGora Han ommOkamMu I'pynnosas Amnanu3z omuboK 1 oTpaboTKa Ha
TEXHOJIOTHUS aHAJIOTHYHOM MaTepHae
27. | CucremaTH3anms Kypca I'pynnosas [IprMeHeHne MoTy4eHHbIX Tect
anreOpsI ¢ 5-9 kiacchl TEXHOJIOTHUS 3HaHUi B paboTax conepiamux

Marepuain ¢ 5-9 Kiacchl.




