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TlosgcHuTenpHas 3amucka

JlanHas pabouasi mporpaMma OpUEHTUPOBAHA Ha ydaluxcs 7 Klacca U pealn3yercs Ha
ocHoBe ®I'OC OO0 u cienyonmx 10KyMEHTOB:

- @enepanbubiii 3akoH Ne 273- ®3 ot 29.12.2012r. «O6 oO6pa3oBaHHM B
Poccuiickoit ®enepanum»

- denepanbHbIii  TOCYIApCTBEHHBIH 00pa3oBaTeNbHBIN CTaHAAPT OCHOBHOTO
obmiero obpa3zoBaHus M0 MaTEMaTHKE, YTBEPXKACHHBIN mpukazoM MuHoOpa3oBanus Poccun
ot 17 nexabps 2010 1. Ne 1897

- denepanbHblii NepedeHb YUYEOHHUKOB, PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM
obpazoBanust PO k Mcronb30BaHUIO B 00pa30BaTEIbHOM Ipolecce B 0011eo0pa3oBaTeIbHbIX
yupexaenusx Ha 2021 — 2022 yueOHslii rog;

- VYueOnslit mman MAOY ¢ yrinyOn€HHBIM H3y4eHUEM MaTEMATUKU U aHTJIMHCKOIO
a3plka «llIkona puzaiina «Touka» r. Ilepmu. IIporpamma sBisIeTCS OCHOBaHUEM JUIS
oIpesiesieHUs] KauecTBa peaiu3alui o01ero ocHoBHOro oopasosanus Ha 2021-2022y4eOHblit
roJ.

- [Iporpammbl 0011€00pa30BaTENbHBIX yupexaeHui. AmnreOpa. 7-9 knacchl.
CocraBurens: bypmuctposa T.A. — M.: [Ipocsemnienue, 2018 r.

- [Tporpamma cooTBeTCTBYET yueOHUKY «Anredpa. 7 kinace» / FO.H. Makapbliues,
H.I". Munntok u ap.; noxg pen. C.A. Tenskosckoro. M.: [Ipocsemenune, 2018 T.

N3yuenne aaredpnl B 7 Kjacce HANPAaBJIeHO HA 0CTHKEHHE CJIeYIOIINX Hesei:
®IIDOJIOJKATH  OBJIAJICBATh CUCTEMOM MAaTEMaTW4YECKUX 3HAHUM M YMEHMI,
HEOOXOJUMBIX Il TNPUMEHEHHs] B MPAKTUYECKOW JESITEIbHOCTH, H3YyUYEHUS CMEKHBIX
JTUCLUIUIAH, TPOJODKEHUS] 00pa30BaHMS;

®IIPOJOKUTh HHTEIJIEKTyallbHOE pa3BUTHE, (OPMHUpPOBAHHE KadyecTB JIMYHOCTH,
HEOOXOIMMBIX YE€JIOBEKY JUIsl MOJIHOLIEHHON KHU3HU B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIX
MaTeMaTUYeCKON JeATENIbHOCTH: SCHOCTM W TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUICHUS,
UHTYWULUHU,  JIOTUYECKOTO  MBIIUIEHUS,  3JEMEHTOB  AJITOPUTMHUYECKOH  KYJIbTYpBI,
HNPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOAOJIEHUIO TPYTHOCTEH;

®TIPOJIOJKUTE (DOPMUPOBATH TMPENCTABICHHE 00 HIESX W METOJaX MaTeMaTHKH Kak
YHHUBEPCAJIBHOTO A3bIKa HAYKU U TEXHUKHU, CPEJCTBA MOJEINPOBAHHUS ABJICHUI U NIPOLIECCOB;

®IIPOJOKUTHh BOCHUTAHUE KYJBTYPhl JMYHOCTH, OTHOIICHHMS K MaTeMaTHKE Kak K
4acTH 00IIEeYeIOBEUECKON KYJIbTYPhI, UTparoieid 0coOyIo poJib B 0OIIECTBEHHOM Pa3BUTHH.

B xone npenogaBanus anredpsl B 7 kinacce, padoTsl Hall GOPMUPOBAHUEM y YUALTHXCS
NEePEUHCIICHHBIX B IIpOrpaMMe 3HaHUN U yMEHUH, clieayeT oOpaliaTh BHUMaHHUE Ha TO, YTOOBI
OHM OBJAJEBAIN YMEHMAMHU OOLIEy4eOHOro XapakTepa, pa3HOOOpa3HbIMU CIIOCOOAMU
JeSITeNIbHOCTH, TPUOOPETAIN OTIBIT:

®IUIAHUPOBAHUSA W OCYLIECTBJIECHUS AJITOPUTMHYECKON JESTEIBbHOCTU, BBINOJIHEHHUS
3a/laHHBIX M KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;

epelIeHHs pa3HOOOPa3HBIX KIIACCOB 33/1a4 U3 PA3IMYHBIX Pa3/ieloB Kypca, B TOM YHCIIe
3a/1a4, TpeOYIOUINX MOUCKA IyTH U CIIOCOOOB PEIICHUS;



®ICCIICIOBATENbCKON JICATEIbHOCTH, Pa3BUTHSA HJCH, NMPOBEICHHS SKCICPUMEHTOB,
0000111eHNs, TOCTAHOBKHU U (POPMYIMPOBAHUS HOBBIX 3a/1a4;

®5ICHOT'0, TOYHOT'O, I'PAMOTHOI'O H3JIOKEHUsI CBOMX MBICIEH B YCTHOW U MUCbMEHHOU
peuH, HCIOJIB30BaHUA pA3IMYHBIX SI3BIKOB MAaTEMaTHKH (CIIOBECHOTO, CHUMBOJHYECKOTO,
rpadudeckoro), cBoOOJHOTO IeEpexona C OTHOTO s3bIKa Ha JAPYroM IS WIUTIOCTPALUH,
UHTEPIPETalluy, apTYMEHTAUH 1 T0Ka3aTeIbCTBA;

®TIPOBEJICHHS JI0KA3aTEeIbHBIX PACCYXKJICHHH, apryMeHTAllU1, BBIIBU)KEHUS TUIIOTE3 U
UX 00OCHOBaHUS;

®TI0MCKA, CUCTEMATH3AIMH, aHaJi3a U KiIacCu(pUKau WHPOPMALUU, UCIIOIb30BAHUS
pa3HoOOpa3HbIX WH(POPMALMOHHBIX HMCTOYHHMKOB, BKJIIOYAs YYEOHYI0 H  CIIPAaBOYHYIO
JUTEPATypy, COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH.

Mecto npeamMera B 0a3ucHOM y‘leGHOM IJIa”He

CornacHo denepanbHOMy 0a3ucHOMY Yy4eOHOMY IUIaHY Ha U3ydeHHUe anreOpsl B 7 Kiacce
orBoautcs 136 yacoB u3 pacuera 4 4 B HEJIEIIO.

OTnuunTeNnbHOW OCOOEHHOCTBIO NMPOrPaMMBbl SBISETCS HCHOJIb30BAHUE
dopmara pelieHHs HMHKUHMPHUHIOBBIX 3aaad. VHXuHMpHHroBas 3ajada — 3TO
KOMIIETCHTHOCTHO-OPUEHTHUPOBAHHOE  3alaHuE, KOTOPO€ IPENOCTABIIAET  BO3MOXKHOCTH
NOJYYUTh TPAKTHYECKHE HAaBBIKM, CHOCOOCTBYIOLIME JOCTHKEHHUIO BBICOKHX pPE3yJbTaTOB
o0yueHus B 1eJ0oM, (QopMHpYyIOlllee YyMEHHE BHIETh MpOOJIEeMbl, BBIIBUTATh HJIEH,
(GopMynHupoBaTh 3a7jauy, UCKATh MyTH UX pEIICHUS. DTO CIeNHAJIbHO CKOHCTPYHPOBAHHbIE
3aJa4M, HAIpPABJICHHbIC HA OLICHKY YMEHMI HCIOJIb30BaTh MMEIOIIYIOCS CHUCTEMY 3HAHMM U
HAaBBIKOB B HECTAHJAPTHBIX U MHOT'OIUIAHOBBIX CUTyalMsAX. BBeAcHNE HHKUHUPUHIOBBIX 33/1a4
Ha JTame M3y4YeHHs HOBOIO MaTepualla B JaHHbBIM Kypc aenaer ero 6oie 3((eKTUBHBIM.
VYyamuecs camMu GOpMyIHPYIOT 3aJady, ONMUPAsACh Ha YXKe MMEIOLUecs 3HAHUSA U MPUBIIEKas
HOBbIE 17151 ee pewieHus. /laHHBIH (opMmaT MO3BOJSIET B JAAJbHEHIIEM COXPAHWUTh BBICOKUI
TBOPYECKUH TOHYC MpHU OOpaIIeHUH K TEOpUU U BeleT K Ooyiee IiyOOKOMY €€ YCBOCHHIO.
[IpuknaaHoil xapakTep 3ajad CocoOCTBYeT (POPMHUPOBAHMIO OCHOB MHHOBAIMOHHOTO (MOXET
WH)KEHEPHOI'0) MBIIUIEHUS,, YMEHUIO paboTaTb B YCJIOBMSAX HEONPENENIEHHOCTH, 4TO
COOTBETCTBYET  TpPEHJAaM  COBPEMEHHOro  oOpasoBaHus.  Mcnonbs3zoBaHue — (popmara
WH)KUHUPUHTOBBIX 3a/1ad IO3BOJISIET JIOCTUTATh MeETaNpeIMETHBIX pe3yJIbTaToB OOyuYeHHS,
BBITNOJIHATh KOMIUIEKCHBIE 3a/1aHUSI HA MEKIIPEIMETHOM OCHOBE.

10 yacoB 3a cyeT BapuaTUBHON YacTU HIKOJBLHOTO KOMIIOHEHTa 00111e00pa30BaTeIbHOTO
yUpeXKAeHuss OyIyT UCIOJNb30BaHbl Ha pELICHHE WH)XXUHUPUHTOBBIX  3ajlad, CHCTEMBI
HECTaHJApTHBIX 33/1a4 Ha MPOLEHThI, CMECH U CILIABBI, PEIICHUE 3aHUMATEIbHBIX, MPAKTHKO-
OpPHEHTUPOBAHHBIX 3371ay (B IUIAHUPOBAHUU 3TH YPOKH BBIIEICHBI KYPCUBOM).

[IpuHuMast BO BHMMaHHWe cHelM(UKY ILKOJIBI, JJI TaKOro NpeiMeTa KaKk MaTeMaTuKa
00s3aTeNbHBIMU  (DOpMaMH TEKYIIErOo KOHTPOJIl YCTAHABJIMBAIOTCS  KOHMPOJIbHbIE
mouxu. KOHTpONbHas TOYKa - KOHTPOJBHOE MEpONpHITHE PYOEKHOro KOHTPOJIS,
3a(hMKCUpPOBAaHHOE 1O BpeMeHU U 1o ¢opme nposefeHHs. IIIKOIBHBIM METOAMYECKUM
00BbETUHEHNEM YCTAaHABIMBAIOTCA CPOKU MPOBEACHUS KOHTPOJIBHBIX TOYEK, UX TeMaTHKa
u Gopmar nposeeHusa. KoauuecTBO KOHTPOIBHBIX TOYEK MO MPEAMETY HE JIOJKHO OBITh
MeHee JIByX B YETBEpPTh. ['0/10Basi OLIEHKA MO MPEAMETY HE MOXKET ObITh BBHICTaBJICHA MpU
yCIIOBUU 2/3 OT 00IIEro KOJIMYecTBa HE CAAHHBIX KOHTPOJIBHBIX TOYEK. YUUTENb 0053aH
CBOEBPEMEHHO OCYILIECTBUTh NPOBEPKY M B TeueHHe He Ooyiee Tpex JHEH IOBECTH ee



pe3yabTaT 10 CBeACHUs oOydarommxcss ¥ ux poaurteneid. HMHdopmanus o cpokax
MIPOBEJEHUSI U TeMaX KOHTPOJBbHBIX TOYEK BBIKJIAJBIBAETCS Ha caiiTe 0O0pa3oBaTeabHOU
OpraHu3alllH.

ConeprkaHue IporpaMMsl

1. Beipaxenus. ToxaecTBa ypaBHeHus (25)

Yucnosble BbIpaxkeHHUs] ¢ nepeMeHHbIMU. [Ipocreiininie nmpeoOpa3zoBaHUs BbIPaXKEHHIA.
VYpaBHeHHEe, KOpeHb YypaBHeHUsA. JIMHEWHOE ypaBHEHME C OJHOW TIepeMeHHOW. Pemenue
TEKCTOBBIX 3a71a4 METOJOM COCTaBJICHUs YPaBHEHUM.

OcHOBHas 11ellb — CHCTEMAaTHU3UPOBaTh U OOOOIINUTH CBEACHUS O MPEOOpPa3OBaHMAX
anreOpandecKux BhIPAKEHUH U peIIeHU YPaBHEHUH ¢ OJJTHON IIepEMEHHOM.

Ileppass Tema Kypca 7 Kiacca SBISETCS CBSI3YIOINIMMU 3BEHOM MEXAY KypcoM
MaTeMaTHUKH 5-6 KJIacCOB U KypcoM aireOpbl. B Hell 3akperuisitoTcss BBIYUCIUTEIbHBIC HaBBIKH,
CUCTEeMATHU3HPYIOTCS M 00O0OIIAIOTCS CBEACHUS O MpeoOpa3oBaHUSIX BBHIPAKEHUN U pPELICHUH
ypaBHEHUH.

Haxoxzaenue 3HadeHMI YHMCIOBBIX U OYKBEHHBIX BBIPQKEHHH HaeT BO3MOXKHOCTD
MOBTOPUTH C yYalIUMUCS MPABWIIA IEUCTBUI C pAalMOHAIBHBIMUA YHACIAMU. Y MEHHSI BBIIOJIHATH
apudmeTHyecKre ACUCTBHS C PAIIHOHATBHBIMHI YHCIIAMH SIBJISTFOTCS. OTTIOPHBIMH JUTISI BCETO Kypca
anreOpel. CremyeT BBISICHUTH, HACKOIBKO IMPOYHO OBJIANEIM MMM ydallhecs, U B Clydae
HEOOXOJMMOCTH OpPraHM30BaTh MOBTOPEHUE C IENbI0 JUKBUIAIMH BBIIBICHHBIX MPOOENOB.
Pa3BUTHIO HAaBBIKOB BBIYMCIICHUI JOJDKHO YIENATHCS CEPbE3HOE BHHUMAaHUE U B AAJIbHEUIIEM
MIPU U3YYECHHUH JIPYTUX TEM Kypca anreOphl.

B cBs13u ¢ paccMOTpeHHEM BOIIpoca O CPAaBHEHUH 3HAUYEHUN BBIPAXKEHUM PacCIIMPSIOTCS
CBEJICHAS O HEPABEHCTBAX: BBONATCS 3HAKM ¢ M ¢ , jaeTcs TOHATHE O JBOMHBIX
HEpaBEHCTBAX.

[Tpu paccMmoTpenun npeoOpa3oBaHHI BbIpakeHUI (hopMabHO-ONEpAaTUBHBIE YMEHHUS
OCTAIOTCSI Ha TOM € YpPOBHE, ydalllMecs IMOJHUMAIOTCS Ha HOBYIO CTYNEHb B OBJIAJACHUHU
Teopueil. BBOAATCS NOHATHUS  «TOXKIECTBEHHO pPaBHBIE BBIPAXKEHUS», «TOXIECTBOY,
«TOXJIECTBEHHOE MpeoOpa3oBaHUE BBIPAKECHUN», COIEpXKAHHE KOTOPHIX OyAeT IMOCTOSHHO
pPacKpBIBAaThCS W YIUIYOJSITBCS MPU M3YYCHHH MPEOoOpPa30BaHUMA PAa3IUYHBIX alTreOpandecKux
BeIpakeHH. [lomuepkuBaeTcs, 4TO OCHOBY TOXIECTBEHHBIX MNPEOOpPa3OBaHUN COCTABIISIFOT
CBOMCTBA JCHCTBUM HAJl YUCITAMH.

VYcunuaercsa pojb TEOPETUUECKUX CBEJICHUN NPHU pacCMOTpeHUU ypaBHeHHM. C 1enbio
o0OecrieyeHrss OCO3HAHHOTO BOCHPUATUS YYAIIUMUCS alNTOPUTMOB pEIICHUS YypaBHEHUI
BBOJIUTCSI BCIIOMOTATEIbHOE TIOHSATHE PABHOCWIBHOCTH YypaBHEHUH, (OPMYIHUPYIOTCS W
Pa3bSICHSIOTCA Ha KOHKPETHBIX MpUMEpax CBONCTBA pPABHOCWIBHOCTU. JlaeTcs mOHSTHE
JUHEHHOTO ypaBHEHUsI M UCCIEAYETCs BOMPOC O YHUCIE €ro KopHed. B cucreme yrnpaxHeHUI
0co00e BHUMaHHE YJENSIeTCs PEeUICHUIO YPaBHEHUN BUAA aX=b MpU pa3NUYHbIX 3HAYCHUSIX a U
b. [Ipomomkaercss pabora Mo (GOPMUPOBAHUIO y YYAIIUXCS YMEHHS HCIOJIB30BaTh armapar
YpaBHEHUN KaK CPEACTBO JUIsl PEIICHHUS TEKCTOBBIX 3aJady. YPOBEHb CIOXHOCTH 3a7a4 3/1€Ch
OCTaeTcsl TAaKUM ke, Kak B 6 Kiiacce.

O3HakoOMJIEHME YYalIuxcs C MPOCTEHIIMMH CTAaTUCTUYECKUMHU XapaKTEPUCTHUKAMHU:
CpemHUM apu(PMETUYSCKUM, MOJOH, MEAMAHOW, pa3MaxoM. YdYalmecs JOJIKHBI YMETh
MCII0JIB30BATh ATH XaPAKTEPUCTUKH JJIs aHATIN3a PSAJIa TAHHBIX B HECIOKHBIX CUTYaIUsIX

2.®ynkunu.(13)



OyHkms, o0nacTk ompeaencHUs (QyHKIUW. Beruucienune 3HadYeHUN QYHKIMH IO
dbopmyine. ['padux Gynkuu. [Ipsmas npornopuroHaILHOCTE U ee Tpaduk. JInHelHas GyHKINS
u ee rpaduxk.

OcHOBHasi 1eJIb — O3HAKOMUTh Yy4YalUIUXCAd C BaXHEWIIUMHU (DYHKIHMOHATBHBIMU
MOHATHSAMHA U ¢ TpaduKaMH TPSIMON MPOMOPIMOHATBHOCTH W JIMHEHHOW (DYHKIIMU OOIIEro

BUJIA.

JlaHHas Tema SBIISETCS HAYalbHBIM STAallOM B CHCTEMAaTHYECKOH (YHKIIMOHAIBHON
MOJITOTOBKE YYaluXcs. 37Mech BBOISATCS TaKUe TOHSATHS, Kak (DYHKIHS, apryMeHT, 00JacTh
ompeneneHuss GyHKuuu, rpadpuk QyHKuH. OYHKIUS TPAKTYeTCsl KaK 3aBUCHUMOCTH OJHOM
NEepEeMEHHOM OT Jpyroil. Yuammecs MOJIy4aioT MEpBOE MPEACTaBIEHHE O CIIOCO0ax 3aJaHus
¢ynkuu. B nanHOW Teme HaumHaeTcs pabota 1Mo (pOPMHPOBAaHHMIO Yy yYalIUXCS YMEHHH
HAXOJUTh 10 (hopMyJie 3HaUeHHE (QYHKIMU 110 M3BECTHOMY 3HAUCHHIO apTyMEHTA, BHITIONHATH
Ty e paboTy 1o rpaduKy U pemarh 1o rpaguKy oOpaTHYIO 3a/1a4y.

QOyHKIIMOHAIBHBIE TIOHITHS MOJyYalOT CBOIO KOHKPETH3ALMUIO MPH U3YYCHUU JTMHEHHOU
(YHKIMU M €e YacTHOTO BUAA — MPAMOM MPONOPLHUOHATIBHOCTH. YMEHHUS CTPOUTHh U YHTATh
rpaduku 3TUX (QyHKIUH MHMPOKO MCIOIB3YIOTCS KaK B CAMOM Kypce ainreOpbl, Tak U B Kypcax
reoMeTpur ¥ (QU3MKH. Yyaiuecs TODKHBI MOHMMAaTh, KaK BIMSET 3HAK Kod(QHIMEeHTa Ha
pacrioyio’keHue B KOOPAWHATHOH TUIOCKOCTH Tpaduka ¢pyHkumun y=kx, rae k#0, kak 3aBUCHT OT
3HavyeHu# k u b B3aumHoe pacrnonoxxenue rpadukoB AByX GyHKIMN Buaa y=kx+b.

®opmupoBanre BceX (DYHKIMOHAIBHBIX MOHSATHH M BBIPAOOTKA COOTBETCTBYIOIIMX
HAaBBIKOB, a TaKX€ W3YYCHHWE KOHKPETHBIX (YHKIHMHA COMPOBOXKAAIOTCS PACCMOTPEHHUEM
NPUMEPOB PEATBHBIX 3aBUCHUMOCTEH MEXIYy BEIWYMHAMH, YTO CIOCOOCTBYET YCHIICHHIO
NPUKJIaHOW HAMPaBIEHHOCTH Kypca aireophl.

3. CteneHsb ¢ HATYPAJBHBIM NOKa3aTeJieM (14)

CreneHb ¢ HATYPATLHBIM TTOKA3aTeNeM U €€ cBoicTBa. OqHouwneH. PyHKIMK y = X7, y =
X’ ¥ ux rpaduKu.

OcHOBHas 1enb: - BbIpa0OTaTh yMEHUE BBHINONHATH JEHCTBUA HAJ OCHOBHBIMHU
CTETICHSIMH C HATypaJIbHBIMH MTOKA3aTEIISIMH.

B nannoii Teme gaetcs ompenereHUe CTENEHU C HaTypalbHBIM MoOKa3areneM. B kypce
MaTeMaTHKH 6 Kilacca yyalluecs y>Ke BCTpeualnch ¢ IpUMepaMu BO3BE/ICHUS YHCET B CTETICHb.
B cBsi3M ¢ BBIYMCIIEHWEM 3HAYEHUW CTENEHU B 7 KJACCe JAETCS MPEACTABICHUE O HAXOXKICHUHU
3HAYEHUI CTENEeHUW C TIOMOIIBIO KalbKyJsiTopa. PaccmarpuBaroTcs CBOMCTBA CTENEHU C
HATypaJlbHBIM NOKa3ateneM. Ha nmpumepe mokaszateibcTBa CBOicTB a” *a"=a" "', a" : a" = a"~
" tone m> a, (@) = a™, (ab)" = a"b" yyammecs BIEpBBIC 3HAKOMSTCS C JIOKa3aTeIbCTBAMH,
IIPOBOAMMBIMU Ha alreOpandyeckoM Marepuaie. YKa3aHHbIe CBOWCTBA CTENEHH C HATYypPaJbHBIM
MoKa3aTesieM HaXOsAT MPUMEHEHUE TPU YMHOXKEHUU OJHOUYJICHOB U BO3BEJICHUH OJTHOWICHOB B
cTenieHb. [Ipy HAXOXKICHUM 3HAUYEHUUN BBIPAKEHUH, COAEPKAIIUX CTENEHH, 0c000e BHUMaHUE
cienyeT oOpaTUTh Ha MOPSIOK JIeHCTBUH.
Paccmorpenne ¢QyHkumii y = x’, y = x’ NO3BOISET HPOMOIKUTH paboTy IO
(GbOpMHPOBAHUIO YMEHHI CTPOWTHh M 4UTaTh rpaduku GyHKIud. BaxkHO oOpaTuTh BHUMaHUE
yJammxcs Ha 0CoOeHHOCTH rpaduka (GyHKIMH y = x°: rpaduK NPOXOAUT dYepe3 Hauaso
KoopauHat, ocb Oy SBISIETCS €ro OChI0 CHMMETPUH, TpaduK pacloio)KeH B BepXHEU
MOJTYTIOCKOCTH.

VMenue ctpouth rpaduku QYHKIUA y = X° Uy = X° UCIONB3YETC IS O3HAKOMIICHHS
yyamuxcs ¢ TpaguuecKiuM CriocoOoM perieHus ypaBHEHHIA.

4. MuorouJjensl (21)



MHorouJeH. C.IIO)KCHI/IG, BBIUUTAHUC HW YMHOKCHHC MHOTOWICHOB. Paznoxxenue
MHOI'O4YJICHOB Ha MHOXKHTCIIN.
OcHoBHAg 1elp — BBIpaGOTaTL YMCEHHUEC BBIIIOJHATL CJIOXKCHUC, BbIYHUTAHHUC,

YMHOKEHHE MHOTOYIEHOB U PA3JIOKEHUE MHOTOUIEHOB HA MHOYKUTEIIH.

JlanHas TeMa UrpaeT (pyHIaMEHTAIBHYIO pOJb B (JOPMUPOBAHMU YMEHHS BBITOJIHSATH
TOXIECTBEHHBIE TMPEOOpa3OBaHUs  anreOpauvecKux BbIpakeHuid. DopMmupyembie 37eCh
(OopMasbHO-OTIEpATHBHBIE YMEHHS SBJIAKOTCA ONOPHBIMM TPM  U3YYEHUHM JEHCTBHA ¢
PalMOHAILHBIMY JIPOOSMH, KOPHAMH, CTEIIEHAMH C PAMOHAIBHBIMH MTOKA3aTEIIAMHY.

U3ydeHre TeMbl HAYUHAETCS C BBEIEHHS MOHATHH MHOTOWIEHA, CTAHAAPTHOTO BHIA
MHOTOUJIEHA, CTENEHU MHorowieHa. OCHOBHOE MECTO B JTOHW TEME 3aHMMAIOT AlrOPHTMbI
JEWCTBUI ¢ MHOTOYJIEHAMH — CJIOKEHHE, BHIYMTAHUE M YMHOKEHHE. YJaluecs JOJUKHBI M0-
HUMAaTh, YTO CYMMY, Pa3HOCTb, TPOU3BEIEHHE MHOTOUIEHOB BCETJA MOXKHO MPEICTABUTH B
BHJIE MHOTOUIEHA. JIEHCTBHSA CIIOKEHHUS, BEIYUTAHUS ¥ YMHOMKEHUS MHOTOUIECHOB BBICTYMAIOT
KaK COCTaBHOW KOMITOHEHT B 3aJaHHMsX Ha NpeoOpa3oBaHUs ILEJbIX BbIpakeHuil. [losTomy
HELIETECO00Pa3HO TIEPEXOJUTh K KOMOMHMPOBAHHBIM 3aJaHUAM MPEKAE, YEM YCBOEHBI
OCHOBHBIE AJITOPUTMBL.

Cepbe3HOe BHUMAaHWE B OTOM TeMe YAENSETCS pas3IOKEHHI0 MHOTOYWIEHOB Ha
MHOMHTEIH € TIOMOLILKO BBIHECEHHS 3a CKOOKHM OOIIEr0 MHOMKHTENS M C HOMOIIBIO
rpynnupoBkd. COOTBETCTBYIONIME MPEOOPa3OBaHHs HAXOIAT IIMPOKOE NMPUMEHEHHE Kak B
Kypce 7 Kiacca, Tak U B TOCIENYIONIMX Kypcax, OCOOEHHO B JEHCTBUSX C PAlMOHAILHBIMH
JIpOOSIMH.

B  1aHHOW TeMe ywaimiMecs BCTPEYAOTCA € NPUMEPaMH  MCIMOJIb30BAHHsA
pPaccMaTpHBAEMBIX NPEOOPa3OBaHMil IIPU PENIEHMU Pa3HOOOPAa3HBIX 3a1ad, B YaCTHOCTH IIPH
PELIEHNH ypaBHEHHMI. DJTO TO3BOJNSET B XOJE M3y4eHUS TEMBI MNPOJODKHTH paboTy Io
(OPMHPOBAaHNIO YMEHHS pellaTh ypPaBHEHHUs, a TAKKE PEIIaTh 3a1aul METOJIOM COCTABIIEHHUS
ypaBHeHUH. B uMCIO yNpaKHEHUH BKIIOYAKOTCS HECIOKHBIE 3aJaHUs Ha JIOKA3aTeIbCTBO
TOXKJIECTBA.

5. ®opmyJibl COKPALLIEHHOTO YMHOKeHus (24)

®opmyisl (a +b)° = a’+ 2ab + b, (a+b)’ =a’ £3a’b + 3ab’ £ b’, (a+ b) (> + ab + b’)
=a’ + b’. llpumenenue GOpMyIT COKPAIIEHHOTO YMHOXKEHHS B IPEOOPA30BAHUSIX BBIPAKEHHUIA.

OcCHOBHAs ILelb — BBHIPAOOTaTh YMEHHE IPUMEHATH (OPMYIBI COKPAIIEHHOTO
YMHOKEHHSI B IIPEOOpPA30BAHMAX IIENBIX BBHIPAKEHHH B MHOTOWIEHBI W B PaslIoKEHUH
MHOTOYJIEHOB HA MHOYKHUTEIIH.

B nmamHOM TeMe mpomospkaeTcs pabora Mo (POPMHUPOBAHMIO Y yYALIUXCSA yMEHHsS
BBINIOJIHATH TOXKIECTBEHHbIE MPEOOPA30BAHMS LIENBIX BhIpakeHHit. OCHOBHOE BHUMAHHUE B TEME
ynenserca popmynam (a - b) (a+b) =a’ - b, (a£b) =a’ £ 2ab + b’. Yuammecss NOIKHEI
3HaTh 3TH (POPMYJIBI M COOTBETCTBYIOIIME CJIOBECHBIE (POPMYJIUPOBKHU, YMETh IPUMEHSATH HX
KaK «CJIeBa HAIIPaBO», TAK M «CIIPaBa HAJIEBO.

Hapsimy ¢ yKa3aHHBIMH pacCMaTpUBAIOTCs Takke GopMylsl (a £ b)* = a’+ 3a’b + 3ab’ +
b, @+b’ = (at b) (> + ab + b?). OqHAKO OHM HAXOJAT MEHBIIEE IPUMEHEHHUE B KYPCE, OITOMY
HE CIIE/lyeT W3IMIIHE YBIEKAThCS BBIOIHEHHEM YIIPAKHEHUH HA MX MCIIOIb30BAHME.

B 3aKJII0YMTENBEHON YacTU TEMBI PACCMATPMBAETCS NMPMMEHEHHE Pa3IMYHBIX IIPUEMOB
Pa3IOKEHNs. MHOTOUJIEHOB HA MHOKHTENH, @ TAK)KE MCIOJIb30BaHUE MPEOOPa3OBaHUM LEJbIX
BBIPKEHHUI JUISL PEIIEHHs IIMPOKOTO Kpyra 3aj1ad.

6. Cucremsl JuHelHbIX ypaBHeHuil (18)



Cucrema ypaBHeHMH. PemieHue cucrtemMpl ABYX JIMHEMHBIX YpPaBHEHUH C JByMs
IIEPEMEHHBIMM U €r0 FeOMeTpUYEcKas MHTeprnpeTanus. PelleHne TEKCTOBBIX 3aad METOI0M
COCTABJICHUS CUCTEM YPaBHEHMI.

OcHOBHas Lelb — O3HAKOMUTh YYAIIUXCA CO CHOCOOOM pEIEHHUs] CHCTEM
JWHEHHBIX YpPaBHEHUH C JABYMS TEPEMEHHBIMH, BBIpa0OTaThb YMEHHE pelaTh CHCTEMBI
YPaBHEHUI U PUMEHSATH UX IIPU PELICHNN TEKCTOBBIX 3a/a4.

N3ydeHne cucteM ypaBHEHMM pacnpenensercs Mexay Kypcamu 7 u 9 kmaccos. B 7
KJIacce BBOJIUTCS MIOHATUE CUCTEMbI M paCCMAaTPUBAIOTCS CUCTEMbI JIMHEWHBIX YpaBHEHUH.

W3noxxeHne HauyuHACTCA C BBEICHUS IOHATHS «IMHEWHOE YPAaBHEHHME C JBYMs
IIEPEMEHHBIMUY. B cUCTeMy yNpaKHEHHH BKIIIOYAKOTCS HECJIOKHBIC 3aJaHUs Ha PEIICHHE
JMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU B LIEJIBIX YUCIIAX.

dopmupyeTcst yMeHue cTpouTh rpaduk ypasHenus a + by = ¢, rae a # 0 unu b#0, npu
pa3IUYHBIX 3HAYCHUSX a, b, c. BBenenue rpapuyuecknx o0pa3oB JaeT BO3MOKHOCTh HATJISITHO
UCCJIENOBATh BONPOC O YHUCIE PELICHUH CHUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUN C JBYMs
NIEPEMEHHBIMH.

OCHOBHOE MECTO B JIaHHOM TeM€ 3aHMMAET U3Y4YEHHE AITOPUTMOB PEIICHUS CHUCTEM
JIBYX JIMHEMHBIX YpPaBHEHUH C JIBYMs MEPEMEHHBIMH CIIOCOOOM IOACTAHOBKM U CIOCOOOM
CIIOKCHMs. BBeneHne CuUCTeM IO3BOJSIET 3HAYMTENIBHO PAaCHIMPUTh KPYr TEKCTOBBIX 3azad,
pelaeMbIX ¢ MOMOIIbIO anmnapara anreopsl. [IpuMeHeHrne cucTeM yrpouaeT npouecce nepeBoja
JAHHBIX 33/1a4K ¢ OOBIYHOTO S3bIKA HA SI3bIK YPaBHEHHI.

8.IloBTOpenue (18)

TpeOoBaHKs K YPOBHIO NOATOTOBKH Y4aIIMXCH K OKOHYAHHUIO 7 Kjacca

Marematnueckoe oOpa3oBaHUE SBISETCA 00sA3aTENILHOW U HEOTHEMIIEMOW YaCThIO
o0riero o0pa3oBaHMs Ha BCeX CTYMEHAX IIKOJbl. OOyueHue MaTeMaTUKe B OCHOBHOM ILIKOJE
HaIpPaBJIEHO Ha JOCTH)KECHUE CIEYIOIINX pe3)ibmamos:

JIMYHOCTHBIMHU  pe3yJIbTATAMM U3ydeHHUs mpeamera «MareMaTHKa» SBIISIOTCS
CJIEIyIOIINE KauecTBa!

- HE3aBUCHMOCTb M KPUTUYHOCTH MBIIIICHUS, BOJII M HAaCTOWYHMBOCTH B
JOCTH)KEHUH LIEJIH.

MertanpenMeTHbIM  pe3yJabTaTOM H3yueHUs Kypca sBiseTcs (QOpMHUpOBaHUE
YHHUBEPCAITBHBIX YIeOHBIX AercTBUI(Y Y []).

Pezynamuenvie YY/I:

- BMECTE C YUMTEJIEM WM CaMOCTOSITEIbHO OOHAapyKuMBaTh M (OPMYIHPOBATH
y4eOHyI0 npobiaeMy, onpeaensaTs nens Y /1;

- C MOMOIIBIO YYHUTENsl WIM CAaMOCTOSITEIbHO BBIJBUIaTh BEPCHU PEIICHUS
npoOsieMbl, OCO3HaBaTh (M HMHTEPIPETUPOBATH B Cllydae HEOOXOAMMOCTH) KOHEUHBIH
pe3yabTaT, BEIOMPATh CPEICTBA JOCTHKEHUS LENH W3 MPEUIOKEHHBIX, a TaKKe MCKATh HX
CaMOCTOSITEIIbHO;

- COCTaBJATh (MHAMBHIYallbHO, WJIM B TpYyNNe, WIA C TOMOIIBIO YUUTEINS)
AJTOPUTM pelIeHuUs TPoOIEeMBbI (BBITOTHEHHUS TTPOCKTA);

- pabotas mO aIropuTMy, CBEpSATh CBOM JEHCTBUS C 1eIbl0 U IpH
HEOOXOJMMOCTH HCHPABIATh OMIMOKM CaMOCTOSITENIbHO (B TOM 4YHCIIE€ M KOPPEKTHPOBATh
AJIITOPUTM);



- B JMajore C YYHUTEIEM COBEPIICHCTBOBATh CAMOCTOSITENILHO BBIOpAHHBIC

KPUTEPUU OLICHKH.
Hlo3nasamensnuvie YY/I:

- MIPOBOANTH HAOIIOIEHUE U SKCTIEPUMEHT, BBIJBUTATH THIIOTE3HI,

- OCYIIECTBIISITh PACIIMPEHHBIH TOWCK WHQGOPMAIMU C HCIOJIb30BAaHUEM
pecypcoB 6ubnuorek u ntepHera;

- OCYIIECTBJISTH BEIOOp HambOosee 3 (HEKTUBHBIX U ONTUMATIBHBIX CITOCOO0B

pelleHus 3a1a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBUH;

- BIIQJICTh JIOTHYCCKUMH JICUCTBUSIMHU ONPEICICHUS TOHSATHH, 00O0OIICHHUS,
YCTaHOBJICHHSI aHAJIOTUH, KJIacCH(PHUKAIIUN HA OCHOBE CAaMOCTOSITEILHOTO BBRIOOpA OCHOBAHUM
U KPUTEPUEB;

- yCTaHABIUBAaTh NPUYUHHO-CIEJICTBEHHBIC CBS3H, CTPOUTH JIOTHUYECKOE
paccyXJeHue, YMO3aK/IIOUEHHE U BBIBOJBI, - JlaBaTh ONPEACIICHUS  MOHITHUSIM.
Kommynuxamuenwvie YY/[:

- CaMOCTOSITETFHO OPTaHW30BLIBATH YYEOHOE COTPYIHUYECTBO W COBMECTHYIO
NEeSTENbHOCTh C YUUTEISIMA M CBEPCTHUKAMH, pactpenenarTh (GyHKIUU U POJIU yYaCTHUKOB,
B3aUMOJICUCTBHUE U OOIHE CIIOCOOBI PaOOTHI;

- yMeHHe padoTaTh B TpyMIe, mape, HaXOAWTh OO0Ilee pelIeHHe W pa3peniathb
KOH(DJIMKTHI HA OCHOBE COTJIACOBAHUS TIO3UIIMHN U yueTa HHTEPECOB;

- B JIMCKYCCHU YMETh BBIIBUHYTh aPTyMEHTHI 1 KOHTPAPTYMEHTHI,

- ciymarte maptHEpa, (GOpMYyJIHpPOBATh ApPryMEHTUPOBATh W OTCTaMBaTh CBOE
MHEHHE.

IIpenmMeTHBIM  pe3yJbTaTOM H3Yy4YEeHHs Kypca sBisgeTcs c()OpMHPOBAHHOCTH
CIEQYIOIINUX YMEHHUIA:

- COCTaBJIATh OYKBEHHBIC BBIpAXCHUS H (OPMYJBI 10 YCIOBUSAM 3aJ1ad;
OCYIICCTBIISITh B BBIPAKCHHUAX © (POpPMyJax YHCIOBBIC TIOJCTAHOBKH U BBITIOIHATH
COOTBETCTBYIOIIME BBIYUCIICHUS, OCYLIECTBIIATH MOJACTAHOBKY OJHOTO BBIPAXKEHUS B JPYTOE;
BbIpaXaTh U3 POPMYJI OJJHY [IEPEMEHHYIO Yepe3 OCTAJbHBIC;

- BBITIOJTHATH ~ OCHOBHBIC  JIEHCTBUSL CO  CTENEHSAMH C  HATyPaIbHBIMH
MOKA3aTeNISIMA, C MHOTOYJICHAMH;, BBITIONHATH Pa3jI0KEHHE MHOTOWIECHOB HA MHOXXHTEIH;
BBITIOJTHSTH TOXK/IECTBEHHBIE MTPE0OPa30BaHNUs BEIPAKEHHUI;

- peliaTh TUHEHHbIE YPaBHEHUS U CBOJSIINECS K HUM, CUCTEMBI JBYX JTMHEHHBIX
ypaBHEHUH;

- pemiaTh TEKCTOBBIE 3aJaud alreOpandecKuM METOJIOM, HHTEPIPETHPOBATH
MOJTyYEHHBIN Pe3ybTaT, IPOBOJUTH OTOOP PEIICHUH, UCXOAs U3 (POPMYITUPOBKH 331a4H;

- n300pakaTb YHMCla TOYKAMH Ha KOOPIWHATHOM MpPSIMOH; OIpPENeNiTh
KOOPAMHATHI TOUYKH TIOCKOCTH, CTPOUTh TOYKH C 3a/IaHHBIMHU KOOPIUHATAMH;

- CTPOUTH TpaPUKU U3YyUYEHHBIX (DYHKITHH;

- HaxOJIUTh 3HAYCHHS (YHKIMH, 3aJaHHOW (GopMyIIOn, TaOJHIIeH, rpaduKoM I0o
€€ apryMeHTYy; HaXOJUTh 3HAYCHHE apryMEHTa 10 3HAYCHUIO (PYHKIIMH, 3aJaHHOU Tpadurom
WIIA TaOJIHUIIEH;

- OTIpEeeNsATh MPOCTEHIne CBOMCTBA (QPYHKIMHU MO ee TpauKy; MPUMEHSTh
rpaduyeckue MTpPEJCTaBICHUS TPU PEUICHHH YpPaBHEHHM, CHUCTEM, OIUCHIBAaTh CBOMCTBA
U3YYCHHBIX (DYHKITUH, CTPOUTH UX IpaduKy;

Hcnonp30BaTh MPHOOPETEHHBIC 3HAHUS W YMCHHS B TPAKTUYCCKOW NEATEIHHOCTH U
MMOBCEIHEBHOM KU3HU JJISL:



BBIIIOJIHCHUSA ~ PACUCTOB 10 (1)0pMy'J'IaM, JJIsL COCTaBJICHUA

dopmya,

BBIPKAIOIMINX 3aBUCUMOCTH MEXIY pPEaJbHBIMU BEIUYMHAMH; JJI1 HAXOXKJEHUS HYXHOU
(GbOopMyJIBI B CIIPABOYHBIX MaTepHaIaX;

MOACIINPOBAHUA TPAKTUYCCKHUX CI/ITyaI_[I/Iﬁ " UCCIIEA0BAaHUA IMTOCTPOCHHBIX

MojIesiel C NCIIOJIb30BAaHUEM alIapara anreOpsl;

MHTEpIpeTalny rpaduKoB 3aBUCUMOCTEN MEXy BETUUMHAMHU.

Kanennapﬂo-TeMaanecxoe IJVIAHUPOBAaHUE

Ne ®op
Tema ypoka Ma
ypoKa
KOHTPOJIst
IHoBTOpenune (34)
1-3 |IloBTOpEHUE Kypca MaTeEMaTHKH 6 Kiacc @0
I'nasa 1. Beipa:kenusi. To:xknecrBa. YpaBHenus (25 4)
4 YO
5 UHucnoBble BEIPAKEHHUS. TP
6 BripaxeHnust ¢ nepeMeHHBIMH. YO
7 DO
8 CpaBHeHMe 3HAUCHUI BBIPAXKEHUH. cP
9 YO
10 . . . M1
1 CaoilicTBa A€WCTBUI HaJ YHCIAMU. CP
12 | Toxnectna. YO
13 | ToxknmecTBeHHBIC TPEOOPA3OBAHUS. [P
14 |Kontponbnas pabora Nel «Beipaxenus. ToxxaecTBa» KP
15 | AHanu3 TOMyIIEHHBIX OMTHOOK.
16 |YpaBHEHUE U €r0 KOPHHU. o0
17 YO
18 |JIuHelHOE ypaBHEHHUE C OJHON MEPEMEHHOM. n3
19 KonTtpoJubHast Touka Nel. CP 30
CEHT.
20 Pentenue 3a71a4 C IOMOIILIO YpaBHEHUH. DO
21 Hnorcunupuneoswvie 3a0ayu CP
22
23 | Cpennee apudmeTndeckoe, pa3mMax ¥ MOJa. YO
24 | Cpennee apudmeTndeckoe, pa3mMax 1 MoJa. n3
25 |MenuaHa Kak CTaTUCTUYECKAsk XapaKTEPUCTHKA. YO
MeauaHa  Kak ~ CTaTUCTHYECKas  XapaKTEpUCTHUKA.
26. | Hnorcunupuneoswvie 3adaqu n3
27 Konrtponbnas pabora Ne2 «YpaBHeHUe ¢ 01HOM KP
MIEPEMEHHOI».
28 | AHanmu3 JOMYyIIEHHBIX OIIMOOK.
I'maga II. ®YHKIUA (134)




29 |Yro Takoe (HyHKIHS. CP
30 |Beruucnenue 3HaueHuil GyHKINU 1O hopMyIIe. CP
31 | I'padux dynkimm. YO
Huorcunupuneosvie 3a0avu
32 CP
33 n YO
34 psAMasi IpONOPLUUOHAIBHOCTb. YO
35 DO
36 |Jluneitnas pyHkuus u ee rpaduk. HK
37 KonTpoabnast Touka Ne2. p 11
HOSIOpst
38 | BzauMHoe pacnonokeHue rpaduKoB JIMHEHHBIX K
39 | bysKOwmii. YO
40 |KonrtponpHas padora Ne3 «Jluneitnas pyHkums». KP
A1 AHanum3 JOMyIIEHHBIX OUIMOOK. 3
Hnorcunupuneosule 3a0aqu
I'nasa III. CTEIIEHb C HATYPAJIbHBIM
[TOKA3ATEJIEM (14 u)
42 Omnpenenenre CTENEHN ¢ HATypaJlbHbIM ITOKa3aTeaeM YO
43 ' MJ1
44 . HK
15 YMHOXKEHUE U JiefIeHUe CTeTeHel. cp
46 Bo3BenieHue B creneHb MPOU3BECHUS U CTEIICHH. MA
47 CP
48 | OgHOWIEH M €ro CTaH/IapTHBINA BUL.
49 0]0)
50 | YMHOXKEHHE OHOUYICHOB. Bo3BeaeHre 0IHOIIEHA B YO
crenieHb. KoHTpoJbHas Touka Ne3. 3
51 010
JIEK.
52 _ .2 _ .3 CP
OyHKIMU y=X , Y=X uux rpaduku.
53 YO
Hnorcunupunzoswvle 3a0auu
54 KonTponbhas padota Ne4 «CreneHb ¢ HaTypaibHbIM CP
MIOKa3aTeIeM .
55 | AHanu3 JOMYIEHHBIX OMIMOOK. ®O
I'naa IV. MHOI'OYJIEHBI (21 4)
56 . YO
57 MHOrouJsIeH U €ro CTaHIapTHBIN BUJ. 0
58 M/
CrnosxeHue ¥ BBIYMTaHUE MHOTOUJIEHOB.
59 CP
60 MJ1
61 VYMHOXXEHNE OHOYWIEHA Ha MHOTOWIEH. YO
62 CP
63 YO
64 |BpiHeceHue 00IIETO MHOXKHTENS 32 CKOOKH. o0
65 CP




Kontponbaas padota No5 «CrnoxkeHHe U BEIYUTAHUE

66 KP
MHOTOYJICHOBY.
67 | AHanmu3 JOMYIIEHHBIX OIINOOK.
68 Ol0)
69 | YMHOXXEHHE MHOIOYJI€Ha Ha MHOTOYJIEH. MT
70 KonTposbHast Touka Ne4. CP 30
SIHB.
71 | PasnojeHue MHOrOU/IEHa HA MHOKHTEIH CIIOCOGOM @0
72 | TpyNIIUPOBKH. MU
73 JlokazaTenbCTBO TOXKIECTB YO
74 ACCLE: 13
75 |KontpomnpHas pabota Ne6 «YMHOKEHHE MHOTOUJICHOB) UK
76 | AHanmu3 JOMYIIEHHBIX OIIMOOK. DO
I'maBa V. ©OPMVYIJIbl COKPALLIEHHOI'O
YMHOXEHUS (24 u)
77 | Bo3BeneHue B KBaJpaT CyMMBI U Pa3HOCTH JIBYX MA
78 | BBIpOKECHHIA. CP
79 | Bo3BeaeHue B Ky0 CyMMBbI  Pa3HOCTH JBYX BBIPa’KEHHH. YO
80 |Pa3nokeHue Ha MHOXHUTENHU C IIOMOIIBIO (popMyT O[0)
81 |kBagpaTa cyMMBI U KBaJlpaTa pa3HOCTH. CP
82 . YO
YMHOKEHHE pa3HOCTH IBYX BBIPOKEHUN HA UX CYMMY.
83 M/
84 Ol0)
85 | Pa3noxxeHne pa3HOCTH KBaJIpaTOB HA MHOXKHUTEIN. 010
26 KonTpoabHas Touka NeS. CP 25
dbeBp.
87 YO
g8 |Pa3snokeHne Ha MHOKUTEIHM CyMMBI U Pa3HOCTH KyOOB. UK
89
90 Konrtponsnas padora Ne7 UK
«DOopMyIIbI COKPAILIEHHOTO YMHOKEHHUSY.
91 | AnHanu3 AOMyIIEHHBIX OIINOOK.
92  |IIpeoOpa3oBaHme [IEJIOTO BEIPAKESHUS B MHOTOUJICH. o0
93 M1
94 CP
05 [IpuMeHeHHe pa3TUUHBIX CIIOCOOOB AJIS pa3IOKEeHUs Ha MT
MHOXxUTENH. KoHTpoJibHast Touka Ne6. 15
96 K
MapTa
97 . Ol0)
08 [Ipumenenue npeoOpa30BaHUs LIETbIX BEIPAXKEHUH. CP
99 KonTponbHast padota No§ ) K
«[IpeobpazoBaHue IETBIX BHIPAKECHUI.
100 | AHanmu3 TOMyIIEHHBIX OMTHOOK.




I'naBa VI. CHCTEMA JIMHEMHBIX YPABHEHUIA (184)

101 JIuHeiiHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU YO
103 [P
104 |I'padux TuHEHHOT0 ypaBHEHHS C ABYMS IIEPEMEHHBIMHU. 010
105 CP
106 . . Ol0)
107 Cucrembl TUHEMHBIX YPaBHEHUHN C ABYMS [IEPEMEHHBIMH. CP
108 DO
109 | Crioco0 ImoACTaHOBKH.
110 CP
111 010)
112
Cnioco6 cnoxkerus. KonTposbHasi Touka Ne7.,
26
113 M
amp.
114 | PemeHue 3agady ¢ MOMOIIBKD CHUCTEM YpPaBHEHUH. DO
115 | Huorcunupuneoswle 3aoauu CP
116 n3
117 KonrponsHas painTa Ne9 ) UK
«CucTeMbl JIMHEHHBIX YpaBHEHUI, 11.39-44.
118 | AHanu3 KOHTPOJIbHOI paboThI. DO
Hrorosoe noeropenue (18 1)
119 K
120 Oynkiun. ['papux yHKIUN.
121 HK
3 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM
123
OnHOYJIEHBI U MHOTOYJICHBI.
124
125 CP
e DopMyIIBI COKPALIEHHOTO YMHOXKEHUS
127 | YpaBHeHHs.
128 K
Cucrembl ypaBHEHUIN
129
130 . . N3
131 Pemenue 3anau. [logroroBka Kk UTOroBoi KOHTPOJIBHOU 3
132 pabote 3
133 Konrponsnas padora NelO KP
Hrorosas padora.
134 | AHanu3 KOHTPOJIBHOM pabOTHI n3
135 "3
136 O06006111eHre U cucTeMaTU3alus U3y4eHHOTO MaTepuaa 3

dopmMa KOHTPOJIIA |




YO VYcTHBIHM onpoc

DO @pOHTAIBHBIN OMPOC

Cp CamocrosiTenpHas pabora
n3 WNupuBunyansHOE 3a0aHUE
MT MareMatnyeckuii Tect

M/ MareMaTnyecKkuii TUKTaHT
UK WNHuBuyanbHbI KOHTPOJIb
I1P [TpaxTrueckas pabota

KP Kontposnbhas padota

YyamuMmcst pejyiaraeTcsl BKIIOYATbCS BO BHEYPOUHYIO JIEATEIBHOCTH 1O TPEIMETY,
KOTOpasi TOJpa3yMeBaeT ydacTHe B HCCIEIOBATENbCKON pabore (HammcaHue pedeparos,
JIOMAITHUX TBOPYECKUX paboOT, MPOEKTOB), B KOHKypCaX, OJIMMIMANAX, Y4YacTHE BO
BHEKJIACCHBIX ~ MEPOINPHATHIX  MAaTeMaTHYeCKOW  HampaBiICeHHOCTH  («MoHOIOIHSY,
«MareMaTHuecKuii 00,

«JloMHUHO» H T. 11.)

Ounenka TpeGOBaHMI K MATEMATHYECKOI MOAT0OTOBKE YYAIINXCS

[Ipyaumas BO BHUMaHHE  CHEHU(HUKY IIKOJBL, JUIsI TAaKOro MpeaMeTa Kak
MaTeMaThka O00s3aTeNbHBIMU dbopMaMu  TEKYLIETO KOHTPOJIS yCTaHABIUBAIOTCS
KOHmMpovhble moyky. KOHTpOJbHAs TOYKAa - KOHTPOJIBHOE MEpPONpUATHE PYOEKHOTO
KOHTpOJIs, 3adukcupoBaHHOE 1O BpemMeHHM u 10 Qopme mnpoBeneHus.  IIkoabHBIM
METOJIUYECKIUM OOBEIUHEHUEM YCTAHABIMBAIOTCS CPOKU MPOBEJICHUS KOHTPOJIBHBIX TOYEK,
uxX TemaTuka u ¢dopmar mpoBenaeHus. KoandecTBO KOHTPOJBHBIX TOYEK MO MPEaMETy He
JIOJDKHO OBITh MEHEE JBYX B YETBEPThb. [ 0/0Basi OLIEHKA IO MPEAMETY HE MOXET OBITh
BBICTABJICHA TPU YCIOBUHM 2/3 OT OOIIEr0 KOMWYECTBA HE CIAHHBIX KOHTPOJBHBIX TOYEK.
Yuurenb 00s3aH CBOEBPEMEHHO OCYIIECTBUTH NPOBEPKY U B TEUEHUE HE Oojiee Tpex JHEeHl
JIOBECTHU €€ pe3yJIbTaT IO CBEICHN OO0yYaromuxcs U ux poauteneir. Mudpopmarus o cpokax
MPOBEJCHUSI M TeMaX KOHTPOJBHBIX TOUEK BBIKJIAJBIBACTCS HA caiiTe 00pa3oBaTEIbHOMN
OpraHU3alNH.

l. Tpebosanus k peuu yuawuxcs

JIro60e BbICKa3bIBAaHUE YUAIIUXCS B YCTHOM M MHCbMEHHOU (opMe clieayeT OLleHUBATh,
YUHUTBIBasA COEPKaHKE, IOTHIECKOE OCTPOEHHE U peueBoe 0(OpMIICHUE.

VYuyamuecs N0KHBI YMETh:

. l'oBopuTh MK nucaTh Ha TEMy, COOIIOas €€ TPAHULIBI,

. OT6uparh HanboJIee CyIIeCTBEHHbIE (DAKThI U CBEICHUS TSI PACKPBITUS
TEMBI 1 OCHOBHOU NJICEU BbICKA3bIBaHUA,

. WznaraTe MaTepual JOTHYHO M MTOCIIEIOBATEIHHO;

. OTBeYaTh rPOMKO, YETKO, C COOJIFOICHUEM JIOTHUECKUX YIapEeHUH, Tay3,

MPaBUJILHON UHTOHAIINY;
. Odopmnsate  moObIC MUCHbMEHHBIE BBICKA3bIBAHUS C
coOmoaenueM opdorpa@uueckux W IMyHKTyallUOHHBIX HOPM, 4YHCTO H
AKKypaTHO;



Jnst pedeBoil KylbTyphbl yYalllMXCsl BaXKHbl U TaKW€ YMEHMsI, KaK YMEHUs CIylIaTh U
MOHUMATh PEYb YUYHUTENS M TOBApUIIA, BHUMATEIIbHO OTHOCUTCS K BBICKAa3bIBAHUAM JPYTHX,
YMEHHE MTOCTaBUTh BOIIPOC, MPUHUMATD Y9aCTHE B OOCYKICHUN MPOOIEMBI  T.]I.

2. Paboma yuumens no ocywecmenenu eOuHvix mpebosanull K yCmHou U nuCbMeHHOU
peuu yuaugezcocs. PekoMmenayercs:

O Ilpy moAroToBke K YpPOKY TIIATENbHO TMPOIYyMBIBATH XOJ H3JIOKEHHsS MaTepuaa,
HPaBUIBHOCTb U TOYHOCTh BCEX (POPMYIMPOBOK; PAMOTHO O(POPMIISATH BCE BUBI 3aMUCEi.

0 Bonpiie BHUMaHUS YAENATh Ha KaXIOM YpoKe (OPMHUPOBAHUIO OOIIEyUYEOHBIX YMEHUI
1 HaBbIKoB. Illupe WCroNB30BaTh YTEHHE BCIYX, YYUThH IIKOJBHUKOB pabOTaTh C KHHUTOH,
crpaBOYHOM  Jsutepatypoi. Mcmonb3oBath  TaOmuipbl.  [IpakTukoBath  mpoBefcHUE
TEPMUHOJOTMYECKUX JAUKTAaHTOB. CleauTh, 3a aKKypaTHbIM BeleHHeM TeTpaznei. He

OCTaBIIATH 6€3 BHUMaHUs opdorpaduyeckre U MyHKTyallHOHHBIE OIIUOKH.

O /loGuBaTbcsl MOBBILICHUSI KYJIbTYpbl YCTHOM pa3roBopHOW peun yuamuxcs. [lupe
UCTIONIb30BaTh Bce (DOPMBI BHEKIACCHOW pabOTHl Ui COBEPIICHCTBOBAHUS PEUEBOU
KYJIBTYPBI yJaruxcs.

3. Buowt nucomennwvix pabom.

OCHOBHBIMH BUJAMH MUCBMEHHBIX pa0OT SIBISAIOTCS: 3aJaHUs, COCTABICHHUS CXEM H
TabJMII, MOCTPOEHUE U HCCieoBaHue TpaduKoB (PyHKIMIA, BBHIOIHEHHE TBOPUECKUX padoT,
rpapuueckux paboT, TEKyIlMe NHCbMEHHBIE CaMOCTOsATeNbHbIe padOThl, JOMAIIHUE
KOHTPOJIbHBIE PAa0OThl, MaTEeMaTUYECKUE JUKTAHTBI, TEOPETHYECKHH OIpPOC, HTOrOBBIE
KOHTPOJIbHBIE PabOTHI U T.II.

4. Oyenka nUCbMeHHbIX KOHMPOIbHBIX pabom, 00yUaWUXcs no Mmamemamuxe.

Kaxnas koHTposbHas paboTa COCTOUT U3 HECKOJIBKUX 3aJaHUN Pa3IMYHOIO YPOBHS
CJIO’)KHOCTH, 3a/IaHUSIM CTaBsTCS B COOTBeTCTBUE Oanibl. Hanbompee konuyecTBo OansioB B
kaxaou padore 10. OneHnBaHue KauecTBa BBIMOIHEHHS YHAIIUMCSI KOHTPOJIBbHOM pabOThI
OCYILECTBIISICTCS 110 KOJIMUYECTBY HAOpaHHBIX UM 0ayuioB. Eciin 3a1aHue BBICOKOTO YPOBHS
CJIO)KHOCTH BBITIOJTHEHO HE B TIOJTHOM 00bEME, HO PEIICHHE COJICPKHUT CYIIECTBEHHBIE
IPOJIBUKEHHE B TIOMCKE OTBETA WIIM AONYLIEHA BBIYMCIUTEIbHAS OIMOKA, IPUBEIILIAs
yYEHHKa K HEMIPABHILHOMY OTBETY, TO MOYKET ITPUCBANBATHCS YacTh OOBSIBIEHHOTO Oasia.
bannel cyMMupyroTCsl, OLIEHKa B )KypHaJI BEICTABIISIETCS] B COOTBETCTBUHU C TAOIULIEH.

OO61eobpa3oBaTenbHbI Ki1ace Knace ¢ yrnyOnénubsim g nereit OB3
U3y4YEHHUEM IIpeIMeTa
bann OLIEHKa Oann OLIEHKa Oann OLIEHKa
9-10 5 9-10 5 8,5-10 5
7-8,5 4 7,5-8.5 4 6,5-8 4
5-6,5 3 6-7 3 3,5-6 3
Huxe 5 2 Huxe 6 2 Huxe 3,5 2
OanoB OanoB OamoB

YunuTenr MOKET IOBBICUTH Oalll

32 OpPUTMHAIBHBIA OTBET Ha BONPOC WU
HECTAHJIAPTHOE PEIICHHE 3a/1a4l, KOTOPhIE CBHJICTEIBCTBYIOT O BBICOKOM MaT€MaTHYCCKOM
pa3BUTUHU 00YUalOIIErocs; 3a pelleHrue 0osee CI0KHOM 3a/lauyu UM OTBET Ha 00Jsiee CIOXKHBIN




BOMPOC, MPEUI0KEHHBIE 00yYaroIIeMycsl JOMOTHUTEIFHO MOCIE BHITIOTHEHHSI UM KaKHX-JTHO0
JIPYyTHUX 3aJJaHUM.

5. Oyenka ycmHulx omeemos, 00yuaruuxcsa no mamemamuxe.

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIN yUEHUK:
. IIOJIHO PaCKpBLI COJEp)KaHUE Marepuaga B o0Beme,
IPeIyCMOTPEHHOM

MPOTrpPamMMON B YICOHHKOM;

. U3JIOKWJI ~ Marepuaq TpPaMOTHBIM  fA3BIKOM, TOYHO  HCHOJIb3Ys
MaTEeMaTHUYeCKyl0 TEPMHMHOJIOTMIO U CHUMBOJIUKY, B OIPEIECIIEHHOM JIOTMYECKOU
I10CJIEI0BATEBHOCTH;

. MPAaBUJIBHO BBIMOJHUI PUCYHKH, YE€PTEXH, TpaduKH, COMYTCTBYIOIINE
OTBETY;

. nokasain yMeHHe WUTIOCTPUPOBATH TEOPHIO

KOHKPETHBIMU npuMepamu,

IIPUMEHATDH €€ B HOBOW CUTYallMH IPU BBITIOJHEHUH TPAKTUUECKOTO 3a1aHUS;
. IIPOAEMOHCTPUPOBAI 3HaHUE TEeopuun paHee U3Y4YEHHBIX
COIYTCTBYIOIMX TeM, C(HOPMHUPOBAHHOCTh U YCTOWYMBOCTH MCIIOJIB3YEMbIX MpHU
OTBETE YMEHUI U HABBIKOB;
. OTBEYAJl CAMOCTOSITEIBHO, 0€3 HABOSIINX BOIIPOCOB YUHUTEIIS;
. BO3MOKHBI OJIHA — JB€ HETOUHOCTHU IIPHU OCBEILEHUE BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKIAJKaX, KOTOPbIE YUYEHHMK JIETKO MCIPaBWIJI IOCIE 3aMEYaHUs
YUUTEIIS.
OTBeT OLICHUBAETCS OTMETKON «4», €CIIH YAOBIETBOPSAET B OCHOBHOM TpeOOBaHUIM Ha
OLIEHKY «5», HO IIpU 3TOM UMEET OJIMH U3 HEJOCTAaTKOB:
. B M3JIOXKEHHWU JIOMyLIeHbl HeOoJbIIMe MpoOesbl, HE HCKa3HUBIIEEe
MaTEMaTHYECKOE COJEPKAHUE OTBETA;

. JOMYIICHBl OJMH — JBa HEJOoYeTa TMPH OCBEIICHHH OCHOBHOTO
COZIep)KaHUS
OTBETa, UCTIPABJICHHBIC MTOCTIC 3aMEYaHUs YUUTEIIS,
® AOMMYUICHBI omubOka wuan Oolee JABYX HCIO0YCTOB IIPpHU OCBCUHICHHUUN
BTOPOCTETICHHBIX BOIIPOCOB MJIM B BBIKJIAJIKAX, JICTKO MCIPABJICHHBIC MOCIIC 3aMCUaHUs
YUUTEIIS.

OtMmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIIyYasx:

. HETOJIHO PACKPBITO COJEp)KaHME MaTepuaia (COAEpKaHUE H3JIOKEHO
(dbparMeHTapHO, HE BCEI/Ia IOCIIEOBATEIbHO), HO TMOKa3aHO o0Ilee MOHMMAHUE
BOIIpOCA U MPOAEMOHCTPUPOBAHBl  yYMEHHUs, JIOCTAaTOYHBIE JUISI  YCBOEHUSA
MPOrPaMMHOI0 MaTepuaa;

. UMENNUCh 3aTPyJAHEHUS WM JOMYyIICHbl OIIMOKKM B OIpeaeIeHUH
MAaTeMaTUYECKOM TEPMHUHOJIOTHUM, YEpPTEkKaX, BBIKJIAJAKAX, HCIPABICHHBIE TOCIIE
HECKOJIbKMX HAaBOASIIUX BOITPOCOB YUHTEIIS;

. YYEHUK HE CIIPABWJICS C MPUMEHEHUEM TEOPUHM B HOBOW CUTYALUU IPU
BBITIOJITHCHUH TPAKTHYECKOTO 3a/IaHMs, HO BBITIOJHWI 3adaHus 00s3aTEIIBHOTO YPOBHS
CIIOKHOCTH II0 JITAHHOM TeMe;

. MpyU JOCTATOYHOM 3HAHWU TEOPETUYECKOr0 MaTrepuasia BbISBICHA
HeJ0CTaTOYHasl CPOPMUPOBAHHOCTH OCHOBHBIX YMECHHI U HABBIKOB.

OtMeTKa «2» CTaBUTCS B CIEAYIOIMIUX CIIyYasx:



. HE PacKpbhITO OCHOBHOE COJIepKaHue y4eOHOro MaTepHuana;
. OoOHapy»eHO HE3HAHWE YYCHHKOM OOIbIIeH WM Hauboliee BaKHOU
9acTu
y4eOHOro MaTepHana;
. JOMYIIEHBI OMIMOKU B ONPEACICHUW TOHSATHH, TPH HCIOJIH30BAHUU
MaTeMaTHYECKOW TEPMUHOJIOTHH, B PUCYHKAX, YepPTekKax WU rpadukax, B BHIKIAIKAX,
KOTOpbIE HE HCIIPABIIEHBI IOCIIE HECKOJIBKUX HABOSAIINX BOIPOCOB YUUTEI.
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