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OT aBTOpOB

JlanHo€e MeTOAMYECKOE MOCOOUE aJPECOBAHO YYUTENAM, PabOTAIOIUM
10 yue6HuKy «Anredpa. 7 xmacc» aBropos A.I'. Mepaiska, B.b. IToixonckoro,
M.C. Axwupa.

esb mocobuss — momMoub yauTesso Haubosee 3P@PEeKTUBHO OPraHU30BLI-
BATb, OCYIIECTBAATh U KOHTPOJIMPOBATh YUE€OHBINM MPOIECC HA YPOKAX aireGpbl
B 7 K1acce.

Knura coctouT U3 naTu pasziesios.

Pasnen «IIpumMepHOE TeMaTHYeCKOe IUITAHUPOBAaHUE YI€GHOr0 MaTepua-
JIa» COAEPKUT TabJIUIly paclpefeleHns yae6HOTO BPEMEHNU 10 U3yJaeMbIM Te-
MaM C y4€TOM YaCOB, BbIICIEHHBIX HA KOHTPOJIbHBIE PAGOTHI.

Pasnen «Opraansanusa ydeGHOM eATETbHOCTH» COCTOUT U3 TEXHOJIOTU-
YeCKUX KapT BCEX YPOKOB, 3a MCKIIOYEHUEM KOHTPOJLHBLIX paboT M YPOKOB ITO
MOBTOPEHUIO U CUCTEMATU3AIUU yueOHOro MaTepuaia. B Texnonornyeckoit kap-
T€ KaK/IOTO YyPOKa YKa3aHbl T€Ma, THII, eI YPOKa, 0O03HAYEHDI IUIAHUPYEMbIE
PEe3y/IbTaThl, OCHOBHBIE ITOHATHS, N3ydaeMble Ha ypOKe, JlaHa OPTaHMU3aIMOHHAS
CTPYKTYpa ypoOKa, NpPEACTaBICHHASA B BHJE TAOJHUIbI, a TAaKKe METOJUYECKHE
KOMMEHTAPUH K TEKCTYy COOTBETCTBYIOIETO naparpada yueOHKa U HEKOTOPbIM
ynpakHeHusaM. B Tabaurie, rae npeacTabieHa OpraHu3alioOHHas CTPYKTypa ypo-
Ka, UCIIOJIb3YIOTCS CIEeyIONUe YCIOBHbIE 0003HAYEHUS:

V]I — y4eGHas KesATeNTbHOCTD;

® — ¢pponHTANIBLHAS;

N — ungusuayanrbHas.

Takne mogpo6HbIE CIIEHAPUN C TUITAHAMH YPOKOB ABJIAIOTCA 3(PEKTUBHOM
IOMOIIBIO YUUTEIIO B OPraHU3AIUN YI€OHOH 1eATeTbHOCTH.

Paznen «MaTemMaTmyeckHe JAMKTAaHTBI» COJAEPKHUT 23 MaTeMaTHUECKHUX
JAMKTAHTA, OXBATBIBAIOIINX BECh y4eOHBIN MaTepUal Kypca ajire6pnl 7 Kjiacca.
B 3aBuCMMOCTH OT BO3MOXHOCTEH KJIACCA YIUTETb MOXET HCIIOIb30BATh MaTe-
MaTHYeCKHe UKTAHTBI 110 TeMaM, a TaKXKe BbIOpATh YaCTh 33laHNI AUKTaHTa HA
cBOE ycMoTpeHue. JTarl ydeGHOro mnpolecca, Ha KOTOPOM IIeJIeCOOOPa3Ho PO~
BECTU MAaTEMATUYECKUH JUKTAHT, ONPEJENAeTCA YAUTENIEeM CaMOCTOSTETbHO.

Pasznen «<KoHTpoabHbIe paboThI» COCTOUT U3 BOCbMHU KOHTPOJBHBIX pa-
60T B COOTBETCTBUM C KaJeHJAPHbBIM ILTaHMpoBanueM. Kaxkmas pabora cozep-
JKAT YeTbIpe BapuaHTa. Takoll oOIMPHBINA MaTepHUal HOMOKET YUUTEIIO Opra-
HU30BaTb OOBEKTUBHBIA U 3 (PEKTUBHBII KOHTPOJIb 3HAHUI.

Pasnen «PemeHme 3amad pyopHMKHM ,,YUHMCHA JeaTh HeCTaHAAPTHBIE
maru“» COJePKUT IMOAPOOHDbIE PEIIEHNs 3a/ad U3 JAHHOU PyOPUKH yueOHUKA.

B pasnene «MeToamdecKkne peKOMEHJAalMH IO OIleHKe 00pa3oBaTelb-
HBIX JOCTHDKEHWH YyJalluxcs» IPEJCTABICHBI METO/AbI KOHTPOJS B Y4eOHOM
porecce.



B pasgene «Meroguuyeckue pexomenaanuu no ¢gpopmuposanmio MKT-
KOMIIETEHTHOCTH yYaIlMXCs» IpeJaaraeM TEXHOJOTUYECKYIO KapTy YPOKa, Ha
koTopoM ucnonbayiorca MKT.

B paszen «<MeToagundyeckne peKOMeHIAIUH 110 OPraHU3auH y4eGHO-UC-
CJIeZOBaTeIbCKOM M NIPOEKTHOH AeATEeNbHOCTH YIAlIUXCA» BKIIOUYEHDI TEXHO-
JIOTUYECKHE KapTbl OPraHU3AIUU IPOBEAECHUA YI4€OHO-UCCIEAOBATENbLCKON M
HNPOEKTHOM JIeATETbHOCTH, KPUTEPUU OIIEHKU 3TOH JI€ATENbHOCTH.
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OpraHusauus y4He6HOU feATE/IbHOCTU

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

MnaHnpyemsbie

§ 1. BBeaeHue B anreopy

TexHonornyeckas Kaprta ypoka N2 1

BBepeHue B anre6py
YPOK M3y4eHus HOBOro maTtepuana

lMpeamMeTHbIe: NO3HAKOMUTb YYalMXCA C YUCNOBbIMU BblpaXKeHUAMMU,
C BbIPaXKEHUAMU C NEPEMEHHbIMU, airebpanyecKrMmn BblpaxKeHUAMMU,
LeNnbiMK BbIpaxKeHUAMU, 3aKPEnUTb HaBbIKW BbIYUCIEHUS 3HAYEHUI
YUCIOBbIX BblparKeHUN.

JIn4HOCTHbIE: GOPMUPOBATL LIENIOCTHOE MUPOBO33PEHWEe, COOTBET-
CTBYlOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAaYKM U OGLLECTBEHHOW
NPaKTUKMU.

MeTtanpeameTHbie: GOPMUPOBaTL YMEHWE MCMOMb30BaTh Npuobpe-
TEHHbIE 3HAHWUS B NPaKTUYECKON AEATENbHOCTH.

YyalWnmncs HayduTcs BblYUCAATb 3HAYEHWE 4YUCNOBOIO BblpaXeHus,

pe3ysibTatbl Haxo4auTb 3Ha4eHne BblpaxKeHUqd ¢ nepemMeHHbIMU Npn 3aaHHbIX 3Ha-
YEeHUSX NepemMeHHOM.
OCHOBHbIE EyKBeHHoe BblpaxeHne, 4ncaoBoe BblpaxeHune, 3Ha4eHne 4YncioBo-
MOHATHS ro BbIPaXEHUS, NePEeMEHHas!, BblpaXKEHWE C NepeMeHHbIMU, 3Ha4e-
HWe NepemMeHHON, 3HaYEeHWE BblparKeHWs C NepeMeHHbIMK, anrebpa-
MYEeCKoe BblpaxKeHue, Lienoe BblpaxeHue.
opraHMSGLWIOHHaﬂ CTPYKTYpa ypoKa
dopma 3apaHus ANs yyawmxcs, BbiNOJHEHUE KOTOPbIX NMPUBEAET
Sransl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
npoBeAeHus sauum
MAAKTUYECKNE
ypoka va YueGHUK Ava
maTepuansl
1 2 3 4

1. OpraHusauMnoHHbIN 3Tan

2. MNocTtaHOBKa Uenu 1 3agay ypoka. MotuBaums y4HeOHOM JeATENbHOCTU yYyalmnxcs

3. U3yuyeHue
HOBOro marte-
puana

0] TeopeTnyeckuin matepvan § 1




OKOHYaHue

1 2 3 4
4. MNMepBUYHOE o) Ne 1,2, 4(1-3),6,8
3aKpenjieHue
HOBOro mare- " Ne 1 (1-3), 2 (1-3),
puana 3(1-3)
5. NoBTOpeHue M Ne 23
6. UToru ypoka Bonpocbl 1-3
7. UHdopma- § 1, Bonpocbl 1-3, N° 5 (1, 2),
uua o Aomalu- 7,9
HEeM 3ajaHuu

MeToanyeckMe KOMMeEHTapuu

B xypce maremaTukm 5 Kjacca ygauuecs MO3HAKOMIINCH C GYKBEHHBIMU
BLIPAKEHUAMH U B JJAJIbHEWIIEM MHOTOKPATHO BCTPEYAINCH C 3TUM HOHSATUEM.
CrenyeT MOAYEPKHYTb, YTO OGO3HAYEHUE 4YMCEN OYKBaMU, KOHCTPYHPOBAHUE
OYKBEHHBIX BLIDUKEHUIH U UX IIpeobpas3oBaHue, paboTa ¢ opMyIaMu ObLIN IIEp-
BBIMH IIATaMU B HAYKy «Asreopa».

Xots 3TOT maparpadg M HACBIINEH TEPMUHAMHU, MHOTHE U3 HUX 3HAKOMBI
YYAIUMCS: YMCIOBOE BBIPaKEHME, 3HAUYECHHE YMCIOBOTO BBIPAKEHUS, OYKBEH-
HOE BBIPpA)KECHUE, IIEPEMEHHAs, 3HAYCHUE IIEPEMEHHOMN, 3HAUYEHUE BBIPAKEHHS
IpH 32/[aHHOM 3HAYEHHH II€PEMEHHOI.

Crenyer 3aMeTUTD, 4TO B b 1 6 KJIaccax MOHATHE «IIEPEMEHHAs» HE BBOJIH-
JIOCh, BMECTO HETO HCIOJIb30BAJICA TEPMUH «OyKBa» B OYKBEHHOM BbIPA’KE€HUM.
ITosTOMy, BO3MOKHO, ClIeayeT OOpaTUTh BHUMAHHUE YYaIUXCs HA TO, YTO Tep-
MHUH «BBIPKEHHUE C MEPEMEHHBIMI» O3HAYAET TO K€, UYTO U «OYyKBEHHOE BBIPA-
xeHune». TakxKe MOXKHO IMPOBECTU AHATOTHIO MEXKAY OyKBaMH (II€pEeMEHHbBIMH)
B aIre6pandeCcKuX BBIPAKEHUAX U IEPEMEHHBIMU B 3AIIICH aITOPUTMOB, C KOTO-
PBIMH yJaIIFecs: MOTJIM O3HAKOMHUTBCS B XOJI€ U3y9eHHs Kypca MH(POPMaTUKH.

B maparpadge ne paccmarpupaercs popMaabHOE OIpeJieIeHIe GYKBEHHO-
ro BelpaxkeHusA. OJHAKO U3 TEKCTA SICHO, KaK KOHCTPYMPYETCs GYKBEHHOE BBIPA-
KEHUe.

Cxema, n3o6pak€éHHasd Ha €. 5 yaeGHUKA, IIOMOTaeT Jydlle YCBOUTh IOHS-
THE aIredGpandecKoro BhIPAKECHUS.

Pazjensas anrebpandeckne BBIPAKEHUs Ha JIBE I'PYNIIBI — IIEJble U JPoo-
Hbl€, MbI TAKUM OOpPA30M BbLIEJISIEM OOBEKT, KOTOPBIH OyleT U3ydaThCsl B Kypce
anre6pe! 7 k1acca. OTMETHM, 9TO IOCKOJIBbKY APOGHBIEC BHIPAKEHUS B 9TOM Kyp-
ce He PacCMaTPUBAIOTCS, TO COOTBETCTBYIOIUI TEPMHUH 3/[€Ch HE BBOAUTCS.
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KoMMeHTapum K ynpaKHeHUam

N? 1-5. 9TH ynpaKHEHUs NPeJHA3HAYEHDI JIJII BOCCTAHOBJEHUS HABLIKOB BbI-
nojHeHus: apupMETUIYECKUX AEHCTBUN C palMOHAJIbHLIMU UYMCIAMMU.
IIpn HEOGXOAUMOCTH MOKHO TOBTOPUTbH COOTBETCTBYIOIIUE IPABUIIA,
IO KOTOPBIM BBIIOTHAIOT JEUCTBUSA C OOBIKHOBEHHBIMHU U JI€CATUIHBIMU
JPOOAMU.

N2 6, 7. 3xech OPMUPYIOTCA HABLIKM IIE€PEBOJA TEKCTa Ha aJaredpamdecKuil
SI3BIK, YTO SBJISIETCS MPOIEAEBTUUECKUM MOAXOMOM K ITOHATHUIO O MaTeMa-
TUYECKOM MOJAETUPOBAHUM.

N2 8, 9. DTU ynpakHEHUs IIOMOTAIOT (POPMUPOBATH HABLIKU BBIIIOJHEHMS YHCIIO-
BBIX IIOJICTAHOBOK B OYKBEHHOE BBIPAKECHHE C IOCIEYIONIM HAXOXEHU-
€M 3HAYCHUSI TTOJTYIECHHOTO YMCIOBOTO BBIPAKCHMUSI.

TexHonornyeckasa Kapta ypoka N2 2

Tema ypoka BeepaeHue B anre6py

Tun ypoKa YPOK 3aKpensieHnss 3HaHun

dopmupyembie lMpeamMmeTHble: 3aKpenuTb HaBblKW BbIYUCIEHUS 3HAYEHUN YUCIOBbIX

pe3ynbrarsl BblpaXeHWN, pelleHns 3afay C MOMOLLbI0O COCTaB/IEHUS YUCIOBbIX
BblpaXKeHUN.

JInyHocTHbIE: GOPMUPOBATbL OTBETCTBEHHOE OTHOLLEHWE K OBYHEHMIO,
rOTOBHOCTb K CaMOpa3BUTUIO U cCaMo06pa3oBaHUi0 Ha OCHOBE MOTU-
BaLMKU K OBYHEHUIO U NO3HAHMUIO.

MetanpeameTtHbie: GOpMUPOBaATb YMEHME CaMOCTOATEIbHO onpeae-
NSTb LN CBOEr0 06Y4EHMUSI.

lMnaHupyemsbie Yyalummncs Hayyutcs BbIYUCIATb 3HAYEHWUE YWUCIIOBOTO BblpPaXeHUsd,
pe3ynbTaTtbl pelwarb 3a4a4u C NOMOLLbIO COCTaBEHUS YUCTTOBbIX BblPaXeEHWN.

OCcHOBHble ByKBeHHOE BblpaXeHue, YUCIOBOE BblparKeHune, 3Ha4YeHne YUCI0BO-
MOHATHUSA ro BblpaxeHuqd, nepemMeHHasd, BblpaxeHne ¢ nepemMeHHbIMKU, 3Ha4vye-

HWE NepemMeHHOM, 3HaYeHne BbipaXKeHUs ¢ NepeMeHHbIMK, anrebpa-
n4yeCcKoe BblpaxeHune, Lenoe BblpaxeHne.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Atanbl
npoBeaeHUs
ypoOKa

®dopma
opraHu-
3auum

ya

3apaHua Ana yyaumxcs, BbiNoJHEHWE KOTOPbIX NpUBeaeT
K AOCTMXXEHUIO NJIaHMPYyEMbIX pe3yibTaToB

OunpakTuyeckue
maTtepuanbl

Y4yeGHUK

1. OpraHusauunoHHbIN 3Tan

2. MNocTtaHoBKa Uenu 1 3agad ypoka. MotuBauus y4ueGHOM JeATEIbHOCTU yUalluxcs

3. lMpoBepKa gomMalluHero 3agaHus

y4ye6GHOM pesn-
TEeNbHOCTU Ha
YPOKe

4. AkTyanusa- (o} Ne 3

UM 3HAHUN

5. 3akpenne- [} Ne 4 (4, 5), 10-13

HUE U3YYEHHO-

ro matepuana 7 Ne 4,5
6. NMoBTOpEHHE 7 Ne 25

7. Pednekcus Ha ypoke :

a) akTMBHO paboTtan(a);
6) paboTan(a), HO He aKTUBHO;
B) 6bl/1(@) NacCUBEH(Ha).

8. NHdpopma-
uMsa o gomalu-
HeM 3agaHuu

§1,N25(3,4), 14,24

KoMMmeHTapuu K ynpaKHeHUsam

N2 11, 12. 35iech POPMUPYIOTCS HABLIKUA IEPEBOAA TEKCTA Ha alredpaudecKuit
A3BIK, YTO ABJISETCA IPOINEAEBTUIECKUM IOJX0A0M K IIOHATHIO O MaTeMa-
TUYECKOM MOJETUPOBAHUM.

Tema ypoKa
Tun ypoka

Popmupyembie
pesynbTarbl

TexHonornyeckasa Kaprta ypoka N2 3

BBepgeHue B anre6py

YpoK 0606LieHNsT U cUCTEMaTM3aLUmMK 3HAHUI

lpegmeTHbIe: 06006WMTL U CUCTEMATU3UPOBATL 3HAHUS Yy4alUXcs
0 Uenblx anrebpanyeckux BblparKeHsXx.
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JIn4HOCTHBIE: pa3BuBaTbh FMOTOBHOCTb K CaM006pa30BaHuio 1 pelle-
HUIO TBOPYECKKUX 3aa4.

MertanpegmeTHbie: GOpMUPOBaTL YMEHUE CTaBUTb U GOPMYIMPO-
BaTb AN15 cebs HOBble 3a4ayu B y4é6e U No3HaBaTebHOM AesATeNbHO-
CTW, pa3BMBaTb MOTUBbLI U MHTEPECHI CBOEW MO3HaBATENbHOW Aes-

TE/1bHOCTH.
lMnaHupyemsbie Yyalmmcs Hay4uTCcs UCrnonb30BaTh Lesble anrebpanyeckme Bblpaxe-
pe3ysibTatbl HUA ONA peleHna 3ajad.
OCHOBHble ByKBEHHOE BblpaXkeHue, YACIOBOE BblparKeHWe, 3Ha4YeHUe YUCI0BO-
NOHATHUA ro BblpaXXeHnd, nepemMeHHad, BblpaXeHne ¢ nepemMeHHbIMU, 3Ha4ve-

HWe NepemMeHHON, 3HaYeHUE BbIpaXKeHUs ¢ nepeMeHHbIMU, anreépa-
MYeCKoe BblpaxKeHue, Lienioe BblpaxeHue.

OpraH13aLuoHHan CTPYKTypa ypoKa

dopma 3afgaHua Ana yyalmxcs, BbiNosHEHUE KOTOPbIX NpuBeaséT
Srans opraHu- K JOCTMXKEHMIO MJIaHUPyeMbIX Pe3ybTaToB
nposefeHus sauum
MaaKTUYECKHe
ypoka il Yye6HUK Ana
maTtepuansl
1 2 3 4

1. OpraHusauuoHHbIN 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOWM AEeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHusa

4. AKTyanusa- O] YcTHO. BblyncnuTb:
LS 3HaHUK 1 ) 5
1)§ 0,9; S)S'H’
2 J12.
2)7-1,4, 6) 12.19,
1 14
1,5 —; 7)1,4:—;
3155 ) LA
3. .16
4) 5,57 8) 32:
5. 0606LeHne ) Ne 15, 17, 19, 21
M cuctemaTusa-
LM 3HAHUIK n Ne 7,8
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OKOHYaHue

1 2 3 4
6. Kontposnb Ne 1 (4), 2 (4-7),
M KoppeKuus 3(1),6
3HaHUM
7. Pednekcusa MpoaonnTe BbiCKa3biBaHWs 06 ypoKe.
y4yeGHOM pes- 1. 3HaHUS, NONyYEHHbIE Ha YPOKEe, MHE HEOOXOAUMSI ... .
TEeNbHOCTU Ha 2. 9 nony4mn(a) nonesHy MHPopMaumuio 0 TOM, YTO ... .
ypoke
8. UHdopma- § 1, N2 16, 18, 20, 22, o3HaKo-
uMs o gomawl- MWUTbCA ¢ pasgenom «Korga coena-
HeM 3aJaHuu Hbl YPOKW»

KoMMmeHTapuu K ynpaKHeHUsam

N2 17, 18. 35iecb OPMUPYIOTCS HABLIKUA IEPEBOAA TEKCTA Ha alredpaudecKuit
SI3BIK, YTO SIBJISICTCS MPOIENEBTUYCCKUM ITOJIXOIOM K MOHATHIO O MaTeMa-
TUYECKOM MOJICIMPOBAHUU.

Ne 19, 20. OTU ynpa:XHEHHS JeJAl0T paboTy ¢ dopMyTaMu 6ojee Conep:KaTeNb:
HOU. POpPMUPYIOTCS YMEHMs, UMEIOIHUE OIpPEJeIEHHOEe NPaKTHIeCKoe
3HAYEeHUE.



haBa 1. JiuHehHOe ypaBHeHUe C O4HOU NepeMeHHOMn

§ 2. J/IuHeHOEe ypaBHEHUe C OQHOU NepeMeHHOMn

Tema ypoKa
Tun ypoka

PopmupyemMble
pe3ynbTarbl

lnaunpyemble

TexHonornyeckasa Kapta ypoka N¢ 4

JluHeHOE ypaBHEHUE C OAHON NepeMeHHONn
YPOoK M3y4eHus HOBOro maTtepuana

lMpeameTHbIe: NO3HAaKOMUTb Y4aLLMXCA C NOHATUEM JIMHEWHOTO ypaB-
HeHUs, GOpPMUPOBaTb HABbIKU PELUEHUS IMHEMHOIO YpaBHEHMUS.

JIn4HOCTHbIE: GOPMHUPOBATb MHTEPEC K M3YHEHUIO TEMbI U XKenaHue
NPUMEHSTb NMPUOBPETEHHbIE 3HAHWS U YMEHMUS.

MertanpeameTtHbie: GOpPMUPOBaTL YMEHWE MCMONb30BaTh Npuobpe-
TEHHbIE 3HaHUA B NPaKTUYECKON JEATENbHOCTU.

Yyaluincs HayuuTca pacnosHaBaTb WM pellaTb JIMHENHblE ypaBHe-

pesynbTatbi HUS.
OCHOBHbIE JInHeHoe ypaBHEHWE C OOHOW MEepPeMEHHOW, onpeaernieHne, KOpHU
MOHATHS NIMHEAHOTO YpaBHEHWS.
OpraH13aLMOoHHaa CTPYKTypa ypoKa
dopma 3ajaHus Ans yyalmxcs, BbINOIHEHUE KOTOPbLIX NPUBEAET
Jranbl opraHu- K AOCTHMKEHMIO NIaHUPYEMbIX Pe3yNbTaToB
npoBeAeHus sauAm
naaKTU4ecKue
ypoxa va Yue6HuUK Ava
maTtepualbl
1 2 3 4

1. OpraHusauMnoHHbIN 3Tan

2. MocTaHoBKa Lenu U 3agay ypoka. MotTuBauusa y4e6HON AeATENbHOCTU yyalLmxcs

3. AKkTyanusa-
LM 3HAHUI

O] Ne 28, 29

4. U3yyeHue
HOBOro marte-
puana

) TeopeTnyeckuit matepuan § 2

5. NMepBUyHoe
3aKkpenneHue
HOBOIro marte-
puana

0] Ne 33, 34, 36, 37

n Ne 10
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OKOHYaHue

1 2 3 4
6. MNoBTOpEHue 7 Ne 74
7. Utormn ypoka Bonpocbl 1-2
8. UHdopma- § 2, Bonpockl 1-2, N¢ 35, 38
uMa o gomalu-
HeM 3ajaHuu

MeToaunyeckue KOMMEHTapuu

B xypce maremaruku 5—6 k1accoB ydaluMcsa HEOJHOKPATHO MPUXOJAUIOCH
pelaTh JIMHEHHbIe YpAaBHEHNUS, BKIIOUas ypaBHeHus Bujga ax = b, rne b # 0, u
O0x = 0. B arom naparpage yuamuecsi BiepBble BCTPEYAIOTCH C OIPeAEIeHUEM
JINHEHTHOTO YPAaBHEHUSA U C CAMUM TEPMUHOM «OIPEJIETCHUE.

IMTporiecc permenus ypaBHeHUs ax = b B o6meM Buje, IPYrUMH CJIOBAMH,
HCCIeIOBaHNE JIMHEHHOTO ypaBHEHUs, YCBaUBaETCA ydamumucs Henpocro. Ilo-
3TOMY 3/I€Ch OT YyUYUTENsl TPEOYETCHA aKKypaTHOCTb, HETOPOILIMBOCTh U 0CO60e
BHUMAaHHE K PEAKI[UN YIEHUKOB.

ITockosbKy yuamuyecs BI€pBbl€ 3HAKOMSATCA C UCCIEAOBAHUEM PEIIEHU
ypaBHEHUdA B OOIIEM BUjE, TO UTOTOBas TabaMIA Ha C. 14 urpaer Ba)HyIO pOJb
B YCBOCHMH MaTepHaa.

YpaBHeHus, pazodbpannble B mpumepe 1, He TOJIbKO ABIAIOTCA 0Opa3aMu
YPaBHEHUI, CBOJAMMUXCA K TUHEHHDBIM, HO U UMEIOT MPOIEAEBTUYECKOE 3HAUe-
Hue i (POPMHUPOBAHMS B JAJLHEHIIEM IMOHATHS COBOKYITHOCTH YPaBHEHHI.

KoMMeHTapuu K ynpaxHeHUsM

Ne 36, 37 (3, 4), 38 (3, 4). DT YPaBHEHUsI OMOTAIOT OTpa6OTaTb HaBbIKU pele-
HM# YpaBHEHUH BUJA X = b.

TexHonornyeckasa Kapta ypoka N2 5

Tema ypoKa JlnHeHoOe ypaBHEHUE C OAHOW NepemMeHHOn

Tun ypoKa YPOK 3aKkpenneHns 3HaHun

dopmupyembie lMpeameTHbIe: 3aKPENUTb HaBbIKK PELUEHWS IMHEWHbIX YPaBHEHUN.
pesynbTarbl JInYHOCTHbIE: GOPMUPOBATL YMEHUE KOHTPOSIMPOBATbL MPOLLECC U pe-

3y/nbTaT MaTeEMaTUYECKON AeATENbHOCTH.

16



lMnaHupyemsbie

MeTtanpeameTtHbie: GOpMUPOBaATb YMEHME CaMOCTOATENbHO onpeae-
NATb LN CBOEro 06y4eHus.

Yyalmmncs HayduTcs pellatb ypaBHEHUS, CBOAALWMECH K JIMHEWHbIM

pe3ynbrarsl ypaBHEHUAM.
OCHOBHble JInHerHoe ypaBHEHWE C OOHOW MEepPEeMEHHON, onpeaeneHne, KOpHU
MOHATUSA JIMHENHOrO ypaBHEHMUS.
OpraHusauuoHHas CTPYKTypa ypokKa
dopma 3ajaHua Ans yvawmxcs, BbiNONHEHWE KOTOPbIX NPUBEAET
Srans opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
npoeeaeHus 3aunm
ypoKa va Y4eBHUK Ounpaktnyeckune
mMaTtepuanbl

1. OpraHnsauMoHHbIi 3Tan

2. NoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HON AeATE/IbHOCTU ydalluxcs

3. MpoBepKa goMallHero sagaHus

4. AkTyanusa- ) KaKne 13 gaHHbIX ypaBHEHUIN ABASIOTCS IMHENHbBIMU:

LM 3HaHUI 1) 2x =6,1; 4) 4 = x; 7) -9x2 =0;
2) 242 = 6,1; 5)2:x=61; 8) %x ~ 17
3) 9x =0; 6)x:2=6,1;

5. 3akpenne- () Ne 39, 41, 43, 57

HUEe U3YYEHHO-

ro matepuana

6. KoHTponb n N2 11 (3-6)

M KOppeKuus

3HaHUM

7. Pednekecusa
y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

OTBETLTE Ha BOMPOCHI.

1. Mpun BbINOMHEHUN KaKKUX 3adaHW Bbl OLLMGANCH?
MNoyemy?

2. YKaxuTe Npuy1Hbl YCNeXoB W Heyaay Ballen fedTelb-
HOCTK Ha ypOKe.

8. UHdopma-
uMs 0 gomall-
HEM 3ajaHuu

§ 2, N2 40, 42, 44, 58
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KoMMeHTapuu K ynpaxKHeHUsM

Ne¢ 57, 58. Hano O6paTI/ITI) BHUMaHUE y4JalUXCs Ha TO, YTO CJEAYEeT UCKATbhb BCE
LieJIble JEJIUTENN YUCIA, CTOAMEr0 B IPABOM YaCTU YPABHEHMs, a HE Orpa-
HUYNUBATbHCA JIMIIb ITOUCKOM HATYPAJIbHbIX JCIUTEICH.

TexHonornyeckas kapta ypoka N2 6

Tema ypoka JinHeiiHoe ypaBHEeHUe ¢ OHOM NepeMeHHOM
Tun ypoKa YPOK 3aKpenneHns 3HaHum
Popmupyembie lMpeamMmeTHble: 3aKPenuUTb HaBbIKW PeLleHUs IMHENHbIX YPaBHEHWUN.
pesynbTarbl JInyHocTHbIe: GOPMUPOBaTL YMEHWE MIaHMPOBaTh CBOW [AEWCTBUSA
B COOTBETCTBMM C Y4E€OHBIM 3aaHUEM.
MeTtanpegmeTHbie: pa3BMBaTb MOHMMaHWE CYLWHOCTU anropuTMuye-
CKMX NpeanucaHnuin 1 ymMeHve 4encTBoBaTb B COOTBETCTBUM C Npeaio-
YEHHbIM anropuTMOoM.
lMnaHnpyemble Yyawmmcsa HayynTcs pellatb ypaBHEHUS, CBOASAWMECS K TUHENHBIM
pe3ynbTarbl YpaBHEHUAM.
OCHOBHbIE JInHeNHoe ypaBHeHWEe C OOHOW MepeMeHHOW, onpeaesieHue, KOpHU
MNoHATUSA JIMHEMHOTO YpaBHEHMUS.
OpraHuM3auMoHHaa CTPYKTypa ypoKa
dopma 3ajaHusa ana yvyawuxcs, BbioJIHEHUE KOTOPbIX NPpUBEAET
Sranbl opraHu- K AOCTMXXEHUIO MNAaHNPYEMbIX Pe3ynbTaToB
nposeaeHus 3aumumn
UaaKTU4ecKue
ypoKa vi Yye6HUK Ana
maTtepuanbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. MNMocTaHOBKa uenu U 3agay ypoka. Motusaums y4eOGHON AeATEeNIbHOCTU ydalunxcs

3. MpoBepKa gomMalluHero 3agaHus

4. AKTyanusa-
UM 3HAHUMN

O] Ne 9
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OKOHYaHue

1

2 3 4

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

o) Ne 45, 47, 49, 59, 61

n Ne 12-15

6. NMoBTOpEHHUe

n Ne 75

7. Pednekcus
y4yeGHOM ges-
TENbHOCTU Ha
YPOKe

[Mpononnte BbiCKa3biBaHUA 06 ypOKe.
1. Ha ypoke gns MeHs 6bl10 BaKHO ... .
2. Ha ypoKe MHe 6bl/I0 CMIOXHO ... .

3. YPOK nomor MHe 3aaymaTbCs O ... .

8. UHdopma-
uns 0 gomalu-
HeM 3ajaHuun

§ 2, N 46, 48, 50

KoMMeHTapuu K ynpaKHeHuam

N¢ 45. MoKHO OPETOXKATDH JIBA cnocoba pemeHns JaHHbIX ypaBHeHm‘/’I. Onun u3
HUX MCIIOJIb3yeT OCHOBHOE CBOMCTBO IPONOPIMU, BTOPOH — BO3MOK-
HOCTb YMHOKEHUS obeux yacren YPaBHEHUsI HA OJHO M TO K€ YMCJIO, He
paBHOE HYJIIO.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

lMnaunpyemble
pesynbTarbl

OCHOBHble
MOHATUSA

TexHonornyeckasa Kaprta ypoka N2 7

JluHeHoOe ypaBHEHUE C OAHON NepeMeHHON
KomMGMHMPOBaHHbIN YPOK

lMpeamMmeTHble: 3aKPenuUTb HaBbIKW PelleHUs JIMHENHbIX YpaBHEHWUHN,
dopMHnpoBaTh HaBbIKK PELIEHUSA yPaBHEHUW C MOJYNEM U Nnapamert-
pom.

JIn4HOCTHbIE: pa3BnBaTb MO3HaBaTE/bHbIM MHTEPEC K MaTeEMaTUKe.

MetanpegmetHbie: GOpMUPOBaTbL YMEHWE CpaBHMBATb, aHaANU3UPO-
BaTb, 0600WaTh MO pa3HbiM MOKa3aTensaMm, MOoAeNnpoBaTb BbIOOP
cnoco60B AEATENbHOCTH.

Yyawmnmca Hay4nTca peluatb JIMHENHbIE YpaBHEHUS C MOAYy/IEM U Na-
pameTpom.

JIHenHoe ypaBHEHME C OAHOM MEepeMeHHOW, orpeaeneHne, KOpHM
JIMHENHOTO YpaBHEHMUS.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

dopma 3ajaHusa ana yvyawuxcs, BbiNoJIHEHUE KOTOPbIX NpUBEET
Jransl opraHu- K AOCTHKEHUIO MIaHUpyeMbIX Pe3ybTaToB
nposeaeHus 3aumumn n
ypoKa UaakKTnyeckue
ya Y4eGHuK maTtepuansbl
1. OpraHusauunoHHbIN 3Tan
2. MNocTtaHOBKa uwenu 1 3agay ypoka. MotuBauusi yue6HOM AEATENIbHOCTM yYalLUxcs
3. lMpoBepKa gomMalHero 3agaHus
4. AkTyanusa- o) YcTHO. PelwinTe ypaBHeHue:
Lua 3HaHUKN 1) 22x = 66,22; 4)4 -x=0; 7) -9 = 6x;
2) —x = 4,25; B5)2x - 5=05; 8) %x =11.
3) 7x =0; 6)8x +1=2;
5. 3akpenne- o) Ne 51 (1-6), 53, 62, 68, 70
HUE U3YYEHHO-
ro marepuana n Ne 17 (1-8),
18 (1, 2)

6. NU3yyeHune o) Mpumep 2 3 § 2
HOBOIro maTte-
puana
7. NMepBU4Hoe o) Ne 64
3aKpeneHue
HOBOro mare-
puana
8. MoBTOpEeHue 7 Ne 76
9. Pednekcus MpoaonKuTe BbliCKa3biBaHWs 06 ypoKe.
y4ye6GHOM pes- 1. YPOK NPMUBNEK MEHS TEM ... .
TeNbHOCTU Ha 2. Ans MeHs 6bIN0 OTKPbITUEM TO, YTO ... .
ypoke
10. UHdopma- §2,N252(1-3),63,69, 71
uMs o gomaul-
HeM 3ajaHuu

MeToaunyeckue pekomeHagauuu

B nmpumepe 2 ygamuecs: BepBble BCTPEYAIOTCSA C YPABHEHUAMU C ITapaMe-
TpaMu. JTOT MaTepHUal TPAJAUIMOHHO SIBJISAETCH CJOXKHBIM. 3AECh YIUTENb J0JI-
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’KEH OPUEHTUPOBATHCA HA BO3MOMKHOCTU KJAcca, NPUJIEPKUBAsACh IPUHIMIIOB
yPOBHEBOM AuddepeHIIIALNIN.

KoMMeHTapum K ynpaxKHeHUam

Ne 51, 52. JKesaTeIbHO IPEJBAPUTEILHO IIOBTOPUTD C yJAIIMMUCS OIpeieieHre
MOJyJIsl YMCIA U €r0 OCHOBHOE CBOMCTBO.

N2 68, 69. IIpu pemeHn TakKOro poAa ypaBHEHUI TUIIMYHON OIMMOKOMN SBISIETCS
BKJIIOUYEHUE B OTBET IIOCTOPOHHUX KOpHel. Hanpumep, pemas ypasneHue
|x| + 3x = 12, yuamuecs paccmaTpusaioT asa ciaydas: X = 0 u x < 0. Ilpu
x < 0 monygaem: —x + 3x = 12; x = 6. OgHako ynciao 6 He yIOBJIETBOPSIET
ycaosuio x < 0.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

lMnaHupyemsbie

TexHonornyeckasa Kapta ypoka N2 8

JluHeliHOEe ypaBHEHUE C OAHON NepeMeHHOM
YpoK 0606LeH1a U cucteMaTn3daumnm 3HaHum

lMpeameTHble: 0600WNTL U CUCTEMATU3UPOBATb 3HAHUS U HaBbIKK
peleHnsa MMHENHbIX YypaBHEHUN.

JIMYHOCTHbIE: pPa3BMBaTb HaBbIKM CAMOCTOSITENIbHON PabGOThl, aHasu-
3a CBOEeN paboThl.

MeTtanpeameTHbie: GOpMUPOBaATL YMEHWE BblABUraTb rMNOTE3bl NPU
pelleHnn 3aja4m U NoHMMaHue HeobXoAUMOCTU UX NMPOBEPKM.

Yyalmmncs HayduTcs pellatb ypaBHEHUS, CBOAALWMECH K JIMHENHbIM

pe3ynbrarsl YPaBHEHUSAM.
OCHOBHble JInHeHoe ypaBHEHWE C OOHOM MEPEMEHHON, onpeaeneHne, KOpHU
MOHATUSA JIMHENHOTO ypaBHEHMUS.
OpraHusauMoHHas CTPYKTypa ypoKa
dopma 3ajaHuna gna yvyallmuxcs, BbiMOJIHEHUE KOTOPbIX NPpUBEAET
Sranbi opranu- K AOCTMXKEHMIO NIaHUPYEMbIX pPe3yNbTaToB
npoeejeHus saum
17} KTn4yeckue
ypoKa va Y4yeGHUK Auna ec
marepuanbl
1 2 3 4

1. OpraHusauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HON AeATENIbHOCTU yyalluxcs
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OKOHYaHue

1 ‘ 2 ‘ 3 4

3. lMpoBepKa gomMalluHero 3agaHus
4. AKTyanusa- [} YCTHO. Pelunte ypaBHEHHUE:
Lua 3HaHUMN 1) 3736 -3 5) Ixl = 5;

2) 22X _ 45 6) Ixl = 0;

9
3) 67" -0 7) lxl = -7,2;
4 8% _ 4. 8) Ixl —8=0.
7

5. 0606ueHne (0] Ne 51 (7-9), 55, 56, 66, 72
M cucTtemaTu3a-
UMA 3HaAHUN 7 Ne 19-23
6. KoHTponb Ne 11 (4, 2), 16,
U KoppeKums 17 (9), 18 (3)
3HaHUM1
7. NMoBTOpEeHue " Ne 77
8. Pednekcus MpoaonKuTe BbiCKa3blBaHWs 06 ypoKe.
y4ye6HOM pesq- 1. MHe NoHpaBUICH CEMOAHALHUA YPOK, HO ... .
TEe/NIbHOCTU Ha 2. na MeHs TeMa TpyaHasi, BOT eciu Bbl ... .
ypoke 3. [ng MeHsa TeMa nérkas, 1 4 ... .
9. UHdopma- 8§ 2,N2 52 (4-6),67,73
uMs o gomaul-
HeM 3ajaHuu

§ 3. PeweHne 3agay ¢ NnOMoOLLbIO YypaBHEHUH

TexHonornyeckasa Kaprta ypoka N2 9

Tema ypoka PelwieHune 3apa4 ¢ noMoLbi0 ypaBHEeHUN

Tun ypoka YpOK M3y4yeHus HOBOro Matepuana

dopmupyemble lpeameTHble: GopMMPOBaTL HaBbIKW pelleHns 3ajady C MOMOLLbIO
pe3ynbTarbl ypaBHEHUN.
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MnaHupyemsbie

JIn4HOCTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLWIEHWE K OBYHEHMUIO,
rOTOBHOCTb K CamMopa3BUTUIO U caMO06pa30BaHUI0O Ha OCHOBE MOTU-
BaUMK K OBY4EHMIO U MO3HAHMUIO.

MertanpeamMeTHbie: pa3BMBaTb MOHMMaHWE CYLHOCTU anropuTtMuye-
CKMWX NPeanucaHnin n yMeHue AencTBoBaTth B COOTBETCTBUM C NPeASIo-
HEeHHbIM aropnUTMOM.

Yyalwumncs HaydmTcs pelwarb 3a4adyn ¢ NoMOLbIO YpaBHEHWUN.

pesynbTatsbi
OcHOBHbIe MaTemaTunyecKkas Mofesb, anropuT™ peLleHns TeKCTOBbIX 3ajad.
MoHATUSA
OpraHuW3aLMOHHas CTPYKTypa ypoKa
dopma 3ajaHus Ans y4aluxcsl, BbIMOJHEHUE KOTOPbIX NPUBEAET
Jransbl opraHu- K AOCTHMXKEHMIO NIaHUPYEMbIX Pe3yNbTaToB
npoBeAeHus saunm
ypoka va Y4eBHUK Ounpaxtnyeckue
maTtepuanbl
1 2 3 4

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOWM AEeATE/IbHOCTU y4alluxcs

3. AKtyanusa-
Uus 3HaAHUN

0} N2 1. OgHa KHura ctouT 362 p., a BTopas — Ha 48 p.
MeHbLlle. CKONbKO CTOAT 06€ KHUIU BMecTe?

N2 2. OgHa cTopoHa nNpsMoyro/ibHMKa paBHa 56 cM, a cocea-
HA9 — B 8 pa3 MeHble. HanauTe nnowaab NpsMoyrofibHUKa.

4. U3yyeHune
HOBOro maTe-
puana

0} TeopeTnyeckun matepuan § 3

5. MepBUyHoe
3aKkpenneHue
HOBOro mMaTte-
puana

O] Ne 79, 81, 83, 85

n Ne 24, 26

6. NMoBTOpEHHUe

7 Ne 125 (1, 2)

7. Pedbnekcusa
yyebOHOM pes-
TeNbHOCTU Ha
ypokKe

MpofomknTe BbiCKa3blBaHUs 06 ypOKe.

1. CamMbIM MHTEPECHbIM Ha YpOKe AN MeHs 6bino ... .
2. 9 Hayuyuncs(acn) ... .

3. A xoten(a) 6bl ewe y3HaTb ... .

4. MHe noHpaBWIoCh ... .

5. MHe He NoHpPaBHIIOCh ... .
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OKOHYaHue

1 2 3 4

8. UHdopma- § 3, N2 80, 82, 84
uMs o gomaul-
HeM 3ajaHum

MeToanyeckne KOMMeEHTapuu

B sTom maparpade ygammuecs BoepBble 3HAKOMATCA C IIOHATHEM MaTeMa-
TUYECKOU MOJENM peanbHON curyanuu. I1oaToMy kelaTelbHO NOACHUTD, Ije
B PEATIBHBIX CUTYAIIUSIX HCIIOJIb3YIOTCS MOJEJH, U IPUBECTU HPUMEPhI (MOLETII
CcaMoJIETOB, aBTOMOOWMIIEH, ofexkAbl U T. 1.). Llesecoobpa3Ho mpusecTu npume-
pbI, KOIJla MAaTEMATUIECKON MOJIEIBIO ABJIAIOTCSA HE TOJbKO YpaBHEHUS, a, Ha-
IIpUMEpP, YHUCJIOBOE PABEHCTBO WWJIN HEPABEHCTBO, YHCJIOBBIEC BBIPAKEHUS MU
BBIPKEHUS C II€PEMEHHBIMH.

B maparpade npusezeHa obmas cxeMma peIleHUs 3aJad Ha COCTABJICHUE
ypaBHeHuil. Hy:xHO, 4TOODBI yuammecs: 0CO3HAIN BaXKHOCTD KaKAOTO U3 TPEX dTa-
OB peaau3aliy IPEJIOKEHHOIO JIrOPUTMA PEIleHUs TEKCTOBbIX 3ajgad. Ilo
aHAJIOTUMU C IPUMEPOM, IPEIIOKEHHLIM B TEKCTe naparpada, MOXHO IPEeAJIo-
JKUATD €€ HECKOJIBKO 33/a4, B KOTOPBIX IOJYy4€HHbII KOPEHb YPaBHEHUS HE CO-
OTBETCTBYET CMBICIY 3aJa4U.

TexHonornyeckas Kapta ypoka N2 10

Tema ypoKa PelweHue 3apay ¢ NOMoL b0 YypaBHEHUN

Tun ypoKa YPOK 3aKkpenneHns 3HaHun

dopmupyembie lpeamMeTHbIE: 3aKPENUTb HABbIKK PeLLEeHNs 3ada4y ¢ NOMOLLbIO ypaB-
pe3ynbTarhl HEHWN.

JIn4yHoCTHbIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLLIEHWE K 06Yy4YEHUIO,
rOTOBHOCTb K CamMopa3BUTUIO U caMo0bpa30BaHuio Ha OCHOBE MOTU-
BaLMKN K OBYHEHUIO U MO3HAHWIO.

MeTtanpegmeTHble: pas3BMBaTh NMOHUMAHUE CYLIHOCTM anropuTMuye-
CKMX MpeanucaHui U ymeHue AencTBoBaTb B COOTBETCTBMU C MPeAso-
YKEHHbIM aNITOPUTMOM.

lnaHupyembie Yyawmmcsa HayqyuTca pellatb 3agayn ¢ NoMoLLbio ypaBHEHUN.
pe3ynbTarbl

OCHOBHbIE MaTtemaTnyeckas MOA€eNb, anropuT™M peLleHns TEKCTOBbIX 3a4ad.
MOHATUSA
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

JTanbl
npoBeaeHUs
ypoOKa

dopma
opraHu-
3auuu

ya

3apaHua ANa y4yawmxcs, BbiMoSHEHWE KOTOPbIX NPUBeAET
K AOCTMXXEHMIO NJIaHMPYEMbIX pe3y/bTaToB

AvpakTuyeckue
maTepuarnbl

Y4yeGHuUK

1. OpraHn3auMoHHbIi 3Tan

2. MocTaHoBKa Lenu U 3agay ypoka. MotTuBauusa y4e6HON AeATENbHOCTU yyalLmxcs

3. NMpoBepKa gomallHero 3agaHus

4. AkTyanusa- O] YctHo. N2 1. Ha Tennoxoge 6bi10 120 naccaxmnpoB-Myx-

UUSA 3HAHUN YMH, @ NACCaAXKMPOB-KEHLLMH 6bIIO B 2 pa3a MeHbLLE.
CKONbKO BCEro naccaxkMpoB ObIN10 Ha Tennoxoae?
Ne 2. Mnowanb nepsBoi KOMHaThl paBHa 17 M2, 4TO Ha
2 M2 6osblUe, YeM MoLagb BTOPOK, niolwans TpeTben Ha
5 M2 6osblue MIowaan BTOPoi KoMHaTbl. KakoBa nnowasb
TPEX KOMHAT BmecTe?

5. 3akpenne- ® Ne 87, 89, 92, 94, 96

HUE U3YYEHHO-

ro marepuvana Ne 29, 30

6. NMoBTOpPEHHUE n Ne 126

7. Pedbnekcusa
yyebHOM pes-
TeNbHOCTU Ha
ypokKe

OTBETHTE Ha BOMPOCHI.

Y10 BaM Gonee BCero yaanocb BO Bpems ypoka?

Kakue BMAbl A4eSTENLHOCTU GbiNIM BbINOSIHEHbI Haubonee
ycnewHo? HasoBuTe Hanbonee shPEKTUBHbIE U3 HUX.

8. UHdopma-
uMa o0 gomall-
HEeM 3ajaHuu

§ 3, N2 88, 90, 125 (3, 4)

Tema ypoka
Tun ypoka

PopmupyemMblie
pe3ynbTarbl

TexHonornyeckasa Kapta ypoka N? 11

PelweHue 3aay ¢ NOMOLLbIO YPaBHEHMUIA

KoMOGMHUPOBaHHbLIN YPOK

MpeameTHbIe: 3aKPENUTb HAaBbIKK pelleHns 3aaay ¢ NOMOLLbIO YpaB-
HEHWIN, chOPMUPOBATL HaBbIKKM pelleHust 3aa4y Ha NPOoU3BOAUTESNb-
HOCTb C MOMOLLbIO YPaBHEHMUIA.

JIn4HOCTHBIE: GOPMUPOBATL LIE/IOCTHOE MMPOBO33PEHMUE, COOTBET-
CTBYlOLLLEE COBPEMEHHOMY YPOBHIO PA3BUTUS HAyKK 1 OOLLECTBEHHON
NPaKTUKK.
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MeTtanpegmeTtHbie: GOpMUPOBaTL YyMEHWEe BUAETb MaTteMaTU4yeCcKyto
3aja4vy B KOHTEKCTe NMPOBGNEMHON CUTyaluu B APYrux AUCLUMIIMHAX,
B OKpY}KaloLWen KU3HM.

Mnanupyembie Yyawuiics HayduTes pellatb 3aayu Ha NPOM3BOAUTENBHOCTL C MOMO-
pe3ynbTatbl LWblO ypaBHEHUIA.
OcHoBHble MaTemaTnyeckas MofeNb, anropuTM peLleHns TeKCTOBbIX 3ajay.
MOHATUS
OpraHu3aLMOHHas CTPYKTypa ypoKa
dopma 3ajaHus Ans ydalmxcs, BbiNojHEHUE KOTOPbIX NpUBea&T
Jransl opraHu- K AOCTUMKEHMIO MNaHUPyeEMbIX pe3ynbTaToB
npoBeaeHus saum
naaKTUYecKkne
ypoKa il Y4yeGHUK Aun
mMaTtepuanbl
1 2 3 4

1. OpraHu3auunoHHbIK 3Tan

2. lNMocTtaHOBKa uenu U 3agay ypoka. Motusaums y4eGHON JeATEeNIbHOCTU yyalunxcs

3. lMpoBepKa gomMalluHero 3agaHus

4. AkTyanusa- b YcTtHo. N2 1. OaHa 6puraga oTPEMOHTMPOBANa 3a Heaento

UMSA 3HAHUN 14 KM goporu, a Btopasg — 15 KM. CKO/IbKO KMIOMETPOB
JIOpOrn OTPEMOHTUPYIOT 06e Gpurazbl BMecTe 3a Tpu
Heaenu, ecnun 6yayt paboTaTb C TOM e NPOU3BOAUTENb-
HOCTbO?
Ne 2. bpurapga paboyunx 3a ABe Heagenn narotosuna 300
netanen. CKONbKO AeTanen n3rotoBuT 6puraga 3a Tpu He-
[€enn, ecnnm U3BECTHO, YTO OHa ByaeT paboTaTb C OAMHAKO-
BOW NPOU3BOAMTENBHOCTBIO?

5. 3akpenne- [0} N2 98, 99, 101

HUE U3YYEHHO-

ro matepuana

6. U3yueHune (] Mpumep 1 M3 § 3

HOBOro marte-

puana

7. NepBuyHoe (] N¢ 105, 118

3aKpensieHue

HOBOIo marte- Y Ne 40

puana
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OKOHYaHue

1

2 3 4

8. NoBTOpEHue

n Ne 127

9. Pednekcusa
y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

MNepeyncnute oCHOBHbIE NPOGIEMbI U TPYLAHOCTH, KOTOPbIE
Bbl UCMbITbIBaNM BO BpeMs ypoka. Kakumu cnocobamu Bbl
ux npeoponieBann?

10. UHdopma-
uMa o gomall-
HEeM 3ajaHuu

§ 3, N2 100, 106, 119

MeTogunyecKkue pekoMmeHaauuu

B Texcre maparpada pemensl ase 3ajaun (mpumepsl 1 u 2). 3ajgauay, pac-
CMOTPEHHYIO B IIpuMepe 1, TpaguIMOHHO OTHOCAT K 3aJjayaM Ha IIPOU3BOAU-
TEJbHOCTb TPyJa, a 3a7ady U3 npuMmepa 2 — K 3a7adaM Ha JpmkeHue. OpHako
B)XHO C(DOPMHUPOBATD Y YYAIIMXCS €AMHBII ITOAXOJ K 3aa4aM TaKOTO POAA: IIPO-
M3BOJUTEIBHOCTh TPYAQ MOXKHO TPAKTOBATH KAK CKOPOCTDH BBIIOJHEHUS Pabo-
TBI, T. €. KOJIMYEeCTBO PabOThI, BBIIIOJHEHHOM 32 €[UHUIY BpEMEHH.

Tema ypoKa
Tun ypoKa

PopmupyemMble
pe3ynbTarbl

lMnaHupyemble
pe3ynbTarbl

OCHOBHble
MOHATUSA

TexHonornyeckas Kapta ypoka N2 12

PeweHue 3apgay ¢ NOMOLbIO YpaBHEHUN
KOMOGMHWPOBaHHbIN YPOK

lMpeameTHble: 3aKpenuTb HaBblKM PeLeHns 3a4ay ¢ NOMOLLbIO ypaB-
HEHWN, cdOPMMPOBATb HaBbIKM PELIEHUS 3adady Ha ABUXKEHWE C No-
MOLLbIO YPaBHEHUN.

JIn4HOCTHbIE: GOopmMMpPOBaTbL LIEIOCTHOE MUPOBO33PEHUE, COOTBET-
CTBYIOLLLEE COBPEMEHHOMY YPOBHIO PA3BUTUS HayKK 1 OOLLECTBEHHON
NPaKTUKK.

MetanpeametHbie: GopMUpoBaTb YMEHUE BUOETb MaTeMaTU4eCKylo
3ajayy B KOHTEKCTe NpoGneMHOW CUTyauuu B APYrux AUCLUMIIMHAX,
B OKPYXaloWen XU3HU.

Yyalummcs HaydymTcsl pellaTb 3a4ayn Ha ABUXKEHWE C MOMOLLbIO ypaB-
HEHWUN.

MaTtematuyecKkast MoAesib, a/ifOPUTM pPeLLeHUs TEKCTOBbIX 3ajay.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Jtanbl
npoBeaeHUs
ypoOKa

®dopma
opraHu-
3auuu

ya

3apaHua Ana yyaumxcs, BbiNoJHEHWE KOTOPbIX NpUBeaeT
K AOCTMXXEHUIO NJIaHMPYyEMbIX pe3yibTaToB

OunpakTuyeckue
maTtepuanbl

Y4yeGHUK

1. OpraHusauuoHHbIR 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus yueGHOM AeATEIbHOCTU yUalluxcs

3. lMpoBepKa gomMalluHero 3agaHus

4. AKTyanusa- [} YcTtHo. N2 1. Co6¢cTBEHHAs CKOPOCTb TENIoXxo4a paBHa

UMSA 3HaAHUMN 35,5 KM/4, CKOpPOCTb TeyeHusa pekn — 1,5 km/4. Hanaute
CKOPOCTb TenaoxoAa NPoTUB TEYEHUS PEKN U €r0 CKOPOCTb
Nno TEYEHUIO.
N¢ 2. N3 ogHOro cena B NPOTUBOMOJIOKHbBIX HaNpaB/EHUSAX
OAHOBPEMEHHO BbILLAN ABa newexoa. OAuH U3 HUX LWEN
CO CKOPOCTbIO 2,7 KM/Y, a BTopon — 1,8 Km/4. KaKkoe
paccTosiHue 6yaeT mexay HUMK Yeped 2 4 rnocne Havana
OBUXeHna?

5. KoHTponb n Ne 24, 26

1 KoppeKuus

3HaHUN

6. N3yyeHune Mpumep 2 3 § 3

HOBOro mare-

puana

7. NepBuyHoe (] Ne 91, 107, 109, 110, 122

3aKpernsieHue

HOBOro marte-

7 Ne 32, 36
puana
8. NMoBTOpEHUe 7 Ne 129

9. Pednekcus
y4yeOHOW pes-
TEeNbHOCTU Ha
ypOKe

MpofonKnTe BbiCKadbiBaHWA 06 ypOKe.
4 y3Han(a) ... .

7 Hayuuncs(acn) ... .

¢ noHsn(a), 4To Mory ... .

10. UHdopma-
uMa o gomalu-
HeM 3ajaHuu

§ 3, N2 108, 111, 128
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KoMMeHTapum K ynpaKHeHUam

Ne 122. CresyeT oOpaTUTh BHUMAHHE, YTO YCIOBHE 337a4M MOKHO OIHMCATh JBY-
Msl MAaTEMAaTUIECKUMU MOJENAMU: aBTOMOOMIN MOTJIM HAXOAUTHCA Ha pac-
crossauu 30 KM Kak 0 BCTpeuH, Tak u nociue scrpeud. Iloaromy s pernre-
HHS 3TOM 33Ja49M HAaJLO COCTABUTD [BA YPABHEHMSI.

TexHonornyeckas Kapta ypoka N2 13

Tema ypoka PelwleHue 3aga4 ¢c NnomMoLbio YypaBHEHUNA

Tun ypoKa YpoK 0606LeHMA U cUcTEMaTU3aL M 3HaHWUM

PopmupyemMble lpegmeTHbie: 0606LMUTb U CUCTEMATU3NPOBATbL 3HAHUA U HaBbIKK
pe3ynbTarbl pelleHuns 3aaay ¢ NOMOLLbIO YPaBHEHUN.

JIn4HOCTHBIE: dopMUpPOBaTb CMOCOOBHOCTb OCO3HAHHOIO BbiGOpa U
NOCTPOEHUSA JanbHENLWEN NHANBUOYANbHOM TPAEKTOPUN OBYHEHUS.

MeTtanpeameTHblie: GOPMUPOBATb YMEHUE BUAETb MaTEMATUYECKYIO
3a7a4y B KOHTEKCTe Mpo6AeMHOW CUTyaLuU B APYrUx AUCLMUMINHAX,
B OKPY)KalOLLEN KU3HMU.

MnaHupyemsie Yyalluincs HayduTcs pellaTtbh 3a4a4u ¢ MOMOLLbIO YpaBHEHW.
pe3ynbTarthl

OCHOBHblE MaTemaTnyeckasa Mo/elb, anropuTM PeLIeHNs TEKCTOBbIX 3ajau.
MoHATHSA

OpraH13aLMoHHaa CTPYKTypa ypoKa

dopma 3apaHus ANs yyawmxcs, BbiNOJHEHUE KOTOPbIX NMPUBEAET
dransl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaTos
npoBeAeHuns sauum
MAAKTUYECKNE
ypoka va YueGHUK Ava
matepuansl
1 2 3 4

1. OpraHusauMoHHbIi 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AEeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHusa

4. AkTyanusa- O] YctHo. N2 1. TypucT gonxeH 6bin nponty 20 KM. B nepBbin

¥ . 3 . 1
M5 3haHuu JEHb OH MPOLEN 5 BCEro nyTu, a BO BTOPOM — 5 nyTU.

CKOMbKO KMIOMETPOB MPOLEN TYPUCT 3a ABa AHA?
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OKOHYaHue

3 4

N2 2. B nepBbIi AeHb [lMma npoyunTan % KHUIK, a BO

. 6
BTOPON — 13 KHUTU. KaKylo 4acTb KHUMM npoyuTan Auma

3a ABa JHA?

5. 0606LeHne
M cucTtemaTusa-

Ne 103, 112, 114, 116, 120

Ne 33, 39, 41, 42

L1a 3HaHUKN
6. NMoBTOpEHHE Ne 130
7. Pednekcusa Ha ypoke 4:

yye6GHOM pes-
TEeNbHOCTU Ha
YPOKe

a) oTBeyas(a) no npocbbe y4ynuTens, Ho Aas(a) HeBEPHbIN
OTBET;

6) oTBevasn(a) no npocbbe yyutens, fan(a) BEPHbIA OTBET;
B) oTBeYas(a) No cBOEW UHULMATMBE, HO Aas(a) HEBEPHbLIN
OTBET;

r) oTBeyan(a) No cBOen nHuumnaTMee, gan(a) BEpPHbIN OTBET;
1) He oTBevan(a).

8. UHdopma-
uMa o gomalu-
HEeM 3aJaHuM

§ 3, N2 104, 113, 117

Tema ypoKa

Ypok N¢ 14

NMoBTOpEeHne U cuctemaTusauusa yue6HOro marepuana

Ypok N2 15

KoHTponbHas pa6ota N2 1




haBa 2. Llenble BbipaxkeHUA

§ 4. ToxxaecTBEeHHO paBHble BbipaXkeHuA. ToXxxaecTsa

Tema ypoKa
Tun ypoka

PopmupyemMblie
pesynbTartbl

lMnaunpyemble

TexHonornyeckasa Kapta ypoka N2 16

ToXaecTBeHHO paBHble BbipaxeHus. ToxaecTsa
YpOK 13y4yeHust HOBOro Matepuana

MpeameTHbie: BBECTW MOHATUE TOMXAECTBA, Hay4UTb WMCMOMb30BaTh
TOXAECTBEHHblE NPeo6pa3oBaHUa A/iF JoKa3aTeNbCTBa TOXAECTB.

JInyHocTHbIE: HOpPMUPOBaATbL YyMEHWE MNaHWpoBaTb CBOW AEWNCTBUA
B COOTBETCTBUU C y4eOHbIM 3ajaHUeEM.

MeTtanpegmeTHble: pa3BUBaTb NMOHWMAaHWE CYLLIHOCTM anropuTMuye-
CKMX NpPeanncaHnuin u ymeHne AencTBoBaTh B COOTBETCTBUM C Mpeasio-
YKEHHbIM aITOPUTMOM.

Yyalluines HayuyuTca onpeaensTb, ABASETCS NI PaBEHCTBO TOX/AEeCT-

pe3ysibTatbl BOM, AOKa3blBaTb TOXAeCTBa.
OCHOBHble ToxaecTBeHHO paBHble BblpaXXeHnd, ToOXAEeCTBO, TOXAECTBEHHbIe
MOHATHUSA npeoﬁpasoBaHMﬂ.
OpraHuW3aLMOHHas CTPYKTypa ypoKa
dopma 3apaHus ANs yyawmxcs, BbiNoJHEHUE KOTOPbIX NMPUBEAET
Sransl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
npoBeAeHuUs sauum
ypoKa va Y4eBHUK Aunpaktnyeckune
martepuanb
1 2 3 4

1. OpraHnsauMoHHbIi 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOWN AeATE/IbHOCTU ydalluxcs

3. AKtyanusa-
LU 3HAHUN

0} YcTHO. PackpoiTe CKOGKM:
1) -5x + 1,2); 4)72x - 1) + x;
2)4,2 +2(x — 2,1); 5) 10(0,2 + x) — 10x.

3) 11 - 3(5 + 6x);

4. U3yyeHune
HOBOro mare-
puana

0} TeopeTnyeckuin matepuan § 4
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OKOHYaHue

1 2 3 4
5. NMepBUyHoe (o) Ne 132, 133, 135, 138
3aKpenneHue
HOBOro mare- " Ne 44
puana
6. MNoBTOpEHHUE n Ne 146, 147
7. Utormn ypoka Bonpockl 1-5
8. Uudopma- § 4, N2 134, 137, 139,
uua o aomalu- pon. N2 151
HeM 3ajaHuM

MeToanyeckne KoMMeHTapuu

ITonaTtne TOXAECTBEHHO PABHBLIX BBIPAKEHUH JIEKUT B OCHOBE M3ydeHUSs
BCETO JlayibHelero Kypca anre6ppl. [losTomy oueHb BaKHO cO3HATENIbHOE, HEOP-
MaJIbHOE YCBOCHHE YJAIUMUCS ITOHATUH, PACCMATPUBAEMBIX B 3TOM Iaparpade.

JKenarenbHO mepejs M3ydeHHEM 3TOW TEMbI ITIOBTOPHUTDL CBOMCTBA OIEpa-
U CJIOKEHUA U YMHOKEHMS, a TaKKe IPaBUIa PACKPBITUS CKOOOK M IIpUBEJie-
HUSA TOJOOHBIX CJIATA€MBbIX.

ITpumep 1 maparpacda wunocTpupyeT NIpuMeHeHne TpEX MeTO0B JJoKa3a-
TEJbCTBA TOXKAECTB.

[Ipumep 2 naparpada AeMOHCTPUPYET BayKHBLIA M yHUBEPCAIbHbBIA MPU-
éM — IOCTpOeHHE KOHTpHpuMepa. BajkHO o6paTUTh BHUMAHUE yJaITuXcs Ha
PA3HULLY MEKAY IPUMEPOM U KOHTPIPUMEPOM U HOJUEPKHYTD, UTO IPUBEIEHUE
M060TO KOJTMIECTBA IPUMEPOB HE MOXKET CIIYKUTh JOKAa3aTeIbCTBOM HEKOTOPO-
ro ¢akra (B JJAHHOH TeMe — TOKAECTBA), OAHAKO OAMH-€JUHCTBEHHBIN KOHTp-
IIPUMEP MOKET CIYKUTh €TI0 OIIPOBEPKEHHUEM.

TexHonornyeckas Kapta ypoka N2 17

Tema YPOKa ToXXpecTBEHHO PaBHbI€ BblpaXXeHUx. ToxxpectBa

Tun ypoka YpoK 3aKkpenieHns 3HaHun

dopmupyembie lpeameTHbIe: 3aKPENUTb HaBbIKM NMPUMEHEHUS TOX/AECTBEHHbIX Npe-
pe3ynbTarbl o6pa3oBaHWi ANa JOKa3aTeNbCTBa TOXKAECTB.

JInyHoCTHbIE: HOPMUPOBATL YMEHWE COOTHOCUTb MOJSYYEHHbIN pe-
3y/ibTaT C NOCTaBIEHHOW LLeNblO.
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MnaHupyemsbie

MeTtanpeameTHbie: pa3BMBaTb NOHUMaHWE CYLHOCTU anroputmMmuye-
CKUX MpeanucaHnin 1 yMeHue encTBoBaTb B COOTBETCTBUM C MPeEAsIo-
XEeHHbIM alropuTMoM.

Yyalwmmncsa HayuymTca JOKa3blBaTb TOXAECTBA.

pesynbTatbi
OCHOBHblE TOXKAECTBEHHO paBHble BblPayKeHWUs, TOXAECTBO, TOMAECTBEHHbIE
MOHATUSA npeo6pa3oBaHus.
OpraHu3aLMoHHas CTPYKTypa ypoKa
dopma 3apaHus Ans yyawmxcs, BbiNoJHEHUE KOTOPbIX NMPUBEAET
dranbl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3y/NbTaToB
npoBeAeHuUs sauum
ypoKa va YueBHUK Ounpaktuyeckune
matepuansl

1. OpraHusauMnoHHbIN 3Tan

2. NoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AEeATE/IbHOCTU y4alluMxcs

3. lMpoBepKa gomallHero 3agaHusa

4. AkTyanusa-
LA 3HaHUN

O] Ne 136

5. 3akpenne-
HUE U3YYEHHO-
ro marepuvana

® | Ne140-142, 144

6. KoHTponb
U KOoppeKuusa
3HaHUI

n Ne 45, 46

7. NMoBTOpEHHUE

n Ne 148, 149

8. Pednekcusa
y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

KaKknm 6bin ypoK:

a) No3HaBaTesbHbIM;
0) NoNE3HbIM;

B) UHTEPECHBIM?

9. UHdopma-
1S 0 Jomall-
HeM 3ajaHuu

§ 4, N2 143, 145, 150
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KoMMeHTapuu K ynpaxKHeHUsM

N2 140. CiexyeT oOpaTUTh BHUMAHUE YJallUXcs Ha npumepsl 2, 3, 6-8. Jlnsa Hux
CYIIECTBYET 6€CKOHEYHO MHOTO 3HAUEHUI ePEMEHHBIX, IIPH KOTOPDIX CO-
BIA/IAIOT COOTBETCTBYIOIME 3HAUEHUA JIEBOU U MPABOU YacTeil paBeHCTB.
OsnHAaKO 5TU PaBEHCTBA HE ABJSAIOTCH TOXK/ECTBAMU.

§ 5. CteneHb ¢ HaTypanbHbIM NMOKa3arenem

TexHonornyeckasa Kapta ypoka N2 18

Tema YPOKa CteneHb C HaTypaibHbIM NOKa3aTenem

Tun ypoKa YPOK n3yyeHust HOBOro Matepuana

dopmupyembie lpeameTHbIe: BBECTU MOHATME CTENeHW C HaTypasibHbIM MOKa3aTe-
pe3ynbTarbl neMm, chopmMupoBaTb YMEHWE BhINOSHATL BO3BEAEHWE B CTEMNEHD.

JIn4HOCTHBLIE: HOPMUPOBATL LENIOCTHOE MUPOBO33PEHUE, COOTBET-

CTBYIOLLEE COBPEMEHHOMY YPOBHIO PA3BUTUSA HAayKU U OBLLECTBEHHOM

NPaKTUKH.

MeTtanpegmetHbie: opMUpoBaTbL YMEHWUE onpeaensTb NOHATUS.
lMnaHnpyemsble Yyalmmncs Hay4ymuTCcs BbINOMHATL BO3BEAEHWE B CTEMEHb.
pe3ynbTarbl
OcHoBHbIE CTeneHb, OCHOBaHMWEe CTeneHu, NnokasaTe/lb CTeMNeHn, CBOWCTBO BO3-
MOHATUSA BeAEHMs B CTEMNEHb HEOTPULATENBHOMO YMCa, CBOMCTBO BO3BEAEHUS

B CTE€NeHb OTPULATENbHOIO YMcna.

OpraHuMsauuMoHHaa CTPYKTypa ypoKa
d)opma 3aAaHMﬂ ANa y4auwuxcs, BbiNoJIHEHUE KOTOPbIX anBeAéT
Sranbl opraHu- K AOCTUXXEHMIO NaHUpPyeMbIX pe3ynbTaTos
nposeaeHus saunn
naakKTu4eckKue
ypoka va Yye6HUK Ana
MaTepuanbl
1 2 3 4

1. OpraHusauuoHHbIN 3Tan

2. lNMocTtaHOBKa uenu U 3agay ypoka. Motusaums y4eOGHON JeATEeNIbHOCTU yyaluuxcs

3. AKTyanusa- o)

UM 3HAHUM

YcTHO. Bbluncnure:

1) 10 - 10 - 10; 41-1-1-1;
2)0,4 - 0,4; 5)2-2-2-2;
3)0,3-0,3-0,3; 6)9-9;

7)5-5-5.
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OKOHYaHue

1

2 3 4

4. U3yyeHue
HOBOro marte-
puana

0] TeopeTnyeckuin matepuan § 5

5. MepBUyHoe
3aKpenneHue
HOBOro marte-
puana

O] Ne 152-155, 157

6. NoBTOpeHue

n Ne 197

7. Utormn ypoka

Bonpockl 1-6

8. UHdopma-
uMs o0 gomalul-
HEeM 3ajaHuu

§ 5, Bonpocbl 1-6, N® 156, 158,
198

MeToanyeckue KOMMEHTapuu

ITonsaTHe CTEEeHU ¢ HATYPATIbHBIM IIOKA3aTEJIEM HE SIBJISETCS HOBBIM IS
yugamuxcs. OHO 6bUIO BBeJeHO B b kiracce. Baxxno oOpaTuTh BHUMAHUE yJal[HIX-
Cs1, 9TO ATO IOHATHUE BBOJUTCS C IIOMOINBIO IBYX OIIPENCICHUI: OTACIbHO AAET-
sl olpeieIeHUEe CTEIICHHU C ITOKasaTesaeM 1, IOCKOJIbKY He HIPUHATO PacCMaTpHU-
BaTh IIPOU3BEACHUE, COCTOSIICE U3 OXHOIO MHOKUTEJS.

ITpyu u3ydeHNN yTBEPKIEHUS, CBSI3AHHOIO CO 3HAKOM CTEIICHU C OTPHULA-
TeJbHBIM OCHOBAaHUEM, B 3aBUCUMOCTH OT BO3MOXKHOCTEM Kjacca KOJIUYECTBO
MJUIIOCTPATUBHBIX IIPUMEPOB MOXKHO PACHIUPUTD.

Crenyer o6paTUTh BHUMAaHHE Ha TO, YTO BO3BEJCHHE B CTEIEHb — 3TO
apugmeTHIecKoe JeicTBUE, A1 KOTOPOTO CYIIECTBYIOT OT/AEIbHbIE IIPABUJIA OT-
HOCHUTEJIBHO IOPSIKA €T0 BBIIOJIHEHHS IPU paboTe ¢ alreGpandecKuMH BbIPa-

JKEHUAMU.

Tema ypoka
Tun ypoka

Popmupyemblie
pe3ynbTarbl

TexHonornyeckas Kapta ypoka N2 19

CreneHb ¢ HaTypaJibHbIM NOoKa3saTteJsieM
YPoK 3aKpenneHns 3HaHum

lMpeameTHbIe: 3aKPENUTL HAaBbIKMU BbIMNOJIHEHWUSA BO3BEAEHUS B CTEMNEHD.

JIM4HOCTHbIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLLIEHWE K 06YHEHMUIO,
rOTOBHOCTb K CAMOPa3BUTUIO 1 CaMO0BPa30BaHNI0O Ha OCHOBE MOTH-
BaLMM K OGYYEHWIO U NMO3HAHMIO.
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MetanpegmeTHbie: GOPMUPOBaTL YMEHWE CaMOCTOATENbHO onpeje-
NSTb LiENW CBOET0 06Yy4eHMs.

lMnaHupyembie Yyalwmmcsa Hay4ymTcst BblYUCIATb 3HAYEHME BblparKeHU, coaepKallmnx
pe3ynbrartbl CTerneHb.
OCHOBHbIE CTeneHb, OCHOBaHWE CTerneHu, NoKasareslb CTeneHn, CBOMCTBO BO3-
MOHATUSA BE[EHNS B CTENEHb HEOTPULATENIbHOIO YMca, CBOMCTBO BO3BEAEHNS
B CTeMNeHb OTpULUATENIbHOIO Yncna.
OpraHuM3auuMoHHaa CTPYKTypa ypoKa
dopma 3ajaHua ana yyawmxcs, BbiNoJHEHWE KOTOPbIX NpUBeaET
Sranbl opraHu- K AOCTWXXEHMIO NaHUpyeMbiX pe3ynbTaTos
npoBegeHUs saunn
naaKTUYecKue
ypoKa il YyeGHUK fnn
Marepuanbl

1. OpraHu3auMoHHbIN 3Tan

2. NoctaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHON JeATENIbHOCTU yyallmuxcs

3. lMpoBepKa AomalluHero 3agaHusa

4. AkTyanusa-
U1a 3HAHUKN

(] Bonpockl 1-6

5. 3akpenne-

O] Ne 162, 164, 166, 170, 172, 175,

HUe U3y4YeHHo- 177, 187
ro marepuana

n Ne 49, 51
6. NMoBTOpEHHe n Ne 199

7. Pednekcus
y4yeGHOM pes-
TENbHOCTU Ha
ypoke

MpoaonuTe BbiCKa3blBaHWs 06 ypoKe.
1. Ha ypoKe ans MeHs 6bI/10 BaXKHO ... .
2. Ha ypoke MHe 6bINo CMOXHO ... .

3. YPOK nomMor MHe 3agyMaTbes o ... .

8. UHdopma-
uMa o gomalu-
HeM 3aJaHuM

8§ 5, N? 163, 165, 167, 176

KommeHTapum K ynpaxHeHnam

N¢ 170. IIpumepbl 3TOro yHpakHEHUs CJAYKAT JUIs TPO(PUIAKTUKN PacIpocTpa-
HEHHBIX OIINOOK.
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Tema ypoka
Tun ypoka

PopmupyemMblie
pe3ynbTarbl

lnaHupyemble

TexHonornyeckas Kaprta ypoka N2 20

CreneHb ¢ HaTypaJbHbIM NOoKa3aTtejieMm
YpoK 0606LeH1a U cucteMaTn3daumnm 3HaHum

MpeameTHbie: 0606UWWTL U CUCTEMATU3UPOBATL 3HAHWUS y4alIMUXCs
0 CTEeMeHMu.

JIN4HOCTHBbIE: pa3BMBaTb HaBblKW CaMOCTOSATENbHON PaboThbl, aHau-
3a cBoen paboThl.

MetanpegmeTtHbie: GOPMUPOBATbL YMEHWE COOTHOCWUTb CBOMU [en-
CTBUA C MiaHUPyeMbIMWU pe3y/ibTaTaMu.

Yyalummncsa Hay4YuTca BbIYUCNATbL 3HAYEHUS BblpaXeHUM, CoAeprKaLlnx

pesynbratbi cTeneHb.
OcHOBHbIe CTeneHb, OCHOBaHWe CTeNeHW, NoKasaTesb CTENEHW, CBOMCTBO BO3-
noHATUSA BEJEHWS B CTENEHb HEOTPULIATENIbHOIO YiCNa, CBONCTBO BO3BEAEHNS
B CTEMEeHb OTPULIaTENIbHOIO Yucna.
OpraHu3alUUOHHasA CTPYKTypa ypoKa
dopma 3ajaHns Ans y4alunxcsl, BbINOIHEHUE KOTOPbIX NPUBEAET
Srani opranu- K AOCTXKEHMIO NIaHUPYEMbIX pe3ybTaToB
npoBeAeHUs saLun
naaKTUYecKue
Ypoka va Y4eGHUK Aun
matepualbl
1 2 3 4

1. OpraHnsauMoHHbIi 3Tan

2. NoctaHoBKa uenu u 3agayd ypoka. MotuBauus y4ue6HOW AEATEIbHOCTU y4alluxcs

3. MpoBepKa fgomallHero sagaHus

4. AkTyanusa-
Uus 3HaHUN

O] N2 168 Ne 47

5. 0606wweHune
M cucTemaTusa-
Uus 3HaHUN

O] Ne 179, 180, 182-185, 189, 191,
193, 195

6. KoHTponb
M KOppeKuus
3HaHUM

Ne 48, 50

7. NMoBTOpEHHUE

n Ne 200, 201
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OKOHYaHue

1

2 3 4

8. Pednekcus
y4yeOHOW pes-
TEeNbHOCTU Ha
ypOKe

MpoaonKuTe BbiCKa3blBaHWs 06 ypoKe.

1. CaMbIM MHTEPECHbIM Ha YPOKe Ans MeHs 6b1S10 ... .
2. 9 Hayuuncs(ace) ... .

3. A xoten(a) 6bl ewWE y3HaTb ... .

9. UHdopma-
uMsa o gomalu-
HeM 3agaHuu

§ 5, N2 181, 186, 190, 192

KoMMmeHTapuu K ynpaKHeHUsam

N2 189, 190. /[0Ka3aTeabCTBO YIOOHO IPOBECTU METOJOM OT IIPOTUBHOTO.

Ne 195 (1). /lanHoCE BBIpAJKEHUE — 3TO CyMMa JIBYX HEYETHBIX YUCeJI.

Ne 195 (4). [Tocnenuss nudpa 3HadeHus Beipakenust 6”, rae 7 € N, pasHa 6.

Ne 201. Ecin @ = 0, To nosydaem, uro b = 0 win b = ¢, 9TO IPOTUBOPEUUT YCJIO-
puto. Ectu b = 0, To a = 0, uyro ToXe npotusopednT ycaosuio. Cirenosa-
tenbHo, a # 0 u b # 0. Ocraércs paccMoTperhb crydait, xorga ¢ = 0.

§ 6. CBoiCTBa CTEeNeHU C HaTypaJibHbIM NMOKasartenem

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTarbl

lnaHupyembie
pe3ynbTarbl

OCcHOBHbIE
MoHATUSA

TexHonornyeckasa Kaprta ypoka N2 21

CBoiicTBa CTENMEHU C HaTypa/ibHbIM NOKa3arenem
YPOK n3yyeHust HOBOro Matepuana

lpeaMmeTHbIe: Hay4uTb yHallUXCs BO3BOAUTL B CTEMEHb, AE/IUTb U YM-
HOXaTb CTENEHU C HaTypalibHbIM MOKa3aTteseMm.

JInYHOCTHbIE: GOPMUPOBATbL YMEHUE COOTHOCUTb MOSYYEHHbIN pe-
3yNbTaT C NOCTaBMEHHOW LiEfblo.

MeTtanpegmeTHbie: GOPMUPOBaATb YMEHUE CTPOWUTb JIOrMYEecKoe pac-
cyaeHue, yMo3aK/oyeHne (MHAYKTUBHOE, [eflyKTMBHOE W Mo aHano-
TMKU) U enaTb BbIBOAbI.

Yyawmmcsa Hayumtcs GopMynMpoBaTb M JOKa3biBaTb CBOMCTBA CTene-
HW C HaTypasibHbIM NOKa3aTeneMm, NPUMEHATb CBOMCTBA CTEMNEHU C Ha-
TypasnbHbIM MOKasaTeneM AN BblYUCIEHUA 3HAYEHUS BbIPAXKEHUSA U
npeobpa3oBaHUs BbIPaXKEHUN, COAEPKALLMX CTEMNEHM.

[lokasaTenbCcTBO, Teopema, OCHOBHOE CBOMCTBO CTENeHW, CBOWCTBA
CTENEeHU C HaTypa/ibHbIM MOKa3aTesieM.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alnxcsl, BbINOIHEHUE KOTOPbIX NPUBEAET
Sran opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus saunm
naaKTU4ecKue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa- O] N2 202
LM 3HaHUN

5. N3yueHue ) TeopeTnyeckuit matepuan § 6
HOBOro maTe-
puana

6. NMepBUyHOE 0] N2 204, 206, 208, 209, 211, 213
3aKpensiieHune
HOBOro mare-
puana

n Ne 57-59

7. MNoBTOpeHue n Ne 253

8. Utoru ypoka Bonpockl 1-5

9. UHdopma- § 6, N2 205, 207, 210, 212
Luusa o aomall-
HeM 3ajaHuu

MeToanyecKkue KOMMEHTapUu

IToT maparpad BaK€H B TOM acCIeKTe, YTO (DOPMHUPYET y yUAIMUXCH TOHU-
MaHHE HEeOOXOAUMOCTHU JAOKA3aTEJbCTBA MAaTEMATUYECKUX yTBEpKJIeHUl. B HEM
YIE€HHKH BIIEPBBIE BCTPEUYAIOTCS C TEOpEMAMU B aiareope.

ITpu nokxasarenbcTse TeopeMbl 6.1 ygamuecs KOKHBI IOHUMATDb, YTO pac-
CMOTpPEHUE OTAEJbHO CJIydaes, Korjia 72 = 1 m m = 1, obyciaoBieHO TeM, 9TO HE
HNPUHATO PacCMATPUBATh IIPOU3BEJICHHUE, COJEPIKAIEE OJUH MHOXKUTEIb.

Takas xe cuTyanuss BOSHUKAET U IIPHU JlOKa3aTeabcTse TeopeM 6.3 n 6.4.
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TexHonornyeckas Kaprta ypoka N? 22

Tema ypoka CBOMCTBa CTeneHu ¢ HaTypanbHbIM NOKasaTenem
Tun ypoka YpOK 3aKkpenneHns 3HaHuN
dopmupyemble MpegmMeTHble: 3aKPEenuTb HaBblKW MPUMEHEHWUA CBOWMCTB CTEMEHU
pe3ynbTarbl C HaTypanbHbIM MoKasaTenem.
JInyHoCTHbIE: GOpMMpPOBATb YMEHWE MNaHWPOBaTb CBOU [AEWCTBUS
B COOTBETCTBMU C y4E€OHbIM 3ajaHUEM.
MeTtanpegMeTHble: pa3BUBaTb NMOHWMaHUE CYLIHOCTU anropuTMuye-
CKHMNX npennmcaHMM n ymeHue ﬂ,eVICTBOBaTb B COOTBETCTBUU C Npeano-
XEHHbIM alropnuTMOM.
I'InaHMpyeMble y‘-IaLLI,MﬁCﬂ Hay4nTCa NpUMEeHATb CBOWCTBA CTEMNEHU C HaTypalbHbIM
pe3ynbtaTtbl NOoKa3aTteneM Aid BblHUCIEeHUA 3Ha4YeHUd Bblpa)KeHl/ll?l n I'IpeO6p830-
BaHWUS BblpayKEHWI, COAEPIKALLMX CTEMEHM.
OCHOBHbI€e OCHOBHOE CBOWCTBO CTerneHu, CBOWCTBA CTEMEeHU ¢ HaTypaJbHbIM MO-
MoHATUSA KasaTtenem.
OpraHu3aLMoHHan CTPYKTypa ypoKa
dopma 3afaHus ANa y4aluuxcsl, BbINOJHEHUe KOTOopbIX NpuBeaéT
Sranbl opraHu- K AOCTUXXEHMIO NaHUpyeMbIX pe3ynbTaTos
nposeneHus sauun
UAaKTUYECKue
ypoKa va Y4ye6HuK Ava
matepuansb
1 2 3 4

1. OpraHu3auMoHHbIN 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4eGHON JeATENIbHOCTU yyallmuxcs

3. MpoBepKa AomalluHero 3agaHus

4. AkTyanusa-
U1a 3HaHUKN

o) YctHo: N2 54, 55

5. 3akpenne-
HUE U3YYEHHO-
ro marepuana

O] Ne 215, 217, 219, 221, 223-227,
229, 231, 233, 234

n Ne 56, 60

6. NMoBTOpEHue

n Ne 254, 255
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OKOHYaHue

1

2 3 4

7. Pedbnekcusa
yyebOHOM pes-
TeNbHOCTU Ha
ypokKe

MNepeuncnnte 0CHOBHbIE NPOGAEMbI M TPYAHOCTHU, KOTOPbIE
Bbl UCMbITbIBANM BO BpeMs ypoka. Kaknumu cnoco6amu Bbl
nx npeogoneBann?

8. UHdopma-
uMs 0 gomall-
HEM 3ajaHuu

§ 6, N2 216, 218, 220, 222, 232

Tema ypoka
Tun ypoka

PopmupyemMble
pe3ynbTarbl

lMnaHupyemsbie

TexHonornyeckas Kapta ypoka N2 23

CBoOMCTBa CTENEHU C HaTypa/jibHbIM NOKa3areiem
YpoK 0606LeHMA U cucTeMaTn3aLmnm 3HaHUm

lMpeamMeTHbIe: 3aKPenuTb HaBblKWM MPUMEHEHUS CBOWCTB CTEMNeHM
C HaTypa/nbHbIM MOKa3aTesiem.

JIn4HOCTHbIE: POopMUMpOBaTb YMEHWE MNaHUpoBaTb CBOM [AEUCTBUA
B COOTBETCTBMU C Y4E€6HbIM 3ajaHUeEM.

MeTtanpeameTHbie: pa3BMBaTb MOHUMaHWE CYLLHOCTU anroputmuye-
CKUX MpeanucaHnin 1 ymeHue enctBoBaTb B COOTBETCTBUM C MPeasio-
YEHHbIM anropuTMOM.

Yyalummncs Haydutcst MPUMEHATb CBOWMCTBa CTENEHW C HaTypasibHbIM

pe3ynbTarbl nokasartenem Ans BblYUCIEHUS 3HAYEHUS! BblParKeHUI U Npeo6paso-
BaHWA BbIpayKeHWn, COAEpIKaLLMX CTEMNEHMU.
OCHoOBHbIE OCHOBHOE CBOMCTBO CTEMEHU, CBOMCTBA CTEMEHU C HAaTypasbHbIM MO-
MoHATHSA KasaTenem.
OpraHuM3aLMOHHas CTPYKTYpa ypoKa
dopma 3apgaHua Ana yyawmxcs, BbiNofHEHUE KOTOPbIX NpuBeaséT
Stanbl opraHu- K JOCTMXKEHMIO MAaHUpyeMbIX pe3ynbTaToB
nposeneHust 3L
MaaKTU4ecKue
ypoKa il Y4ye6HUK Ann
maTepuansl
1 2 3 4
1. OpraHn3auMoHHbIN 3Tan
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OKOHYaHue

1 | 2 | 3 4

2. lNMocTaHoOBKa uenu U 3agay ypoka. Motusaums y4eOGHON AeATEeNIbHOCTU ydalunxcs

3. lMpoBepKa gomMalluHero 3agaHus

4. AkTyanusa- o) YctHo: N2 62
Uua 3HaHUMN
5. 0606wweHne [0} N° 236, 238, 240-245, 247, 248,
M cucTemartusa- 250, 252
Lua 3HaHUKN

7 Ne 64
6. KoHTponb Ne 61, 63
M KoppeKuus
3HaHUM
7. NoBTOpPEHUE M Ne 256
8. Pednekcusa MpoaonKnTe BbiCKa3biBaHWs 06 ypoKe.
y4yeGHOM pes- 1. MHe NoHpaBKMACS CEMOAHSLWHUN YPOK, HO ... .
TEeNbHOCTU Ha 2. Ans MeHsa Tema TpyaHas, BOT eCiu 6bl ... .
ypoKe 3. Ana MeHs TeMa nérkasa, u 1 ... .
9. UHdopma- § 6, N2 237, 239, 246, 249
uMs o gomaul-
HeM 3ajaHuu

MeToanyeckne KOMMeEHTapuu

Crnexyer o6paTUTh BHUMAHHE YJAIUXCS HA TO, YTO 3HAHUE CBOMCTB CTeE-
IIEHU C HATYPAIbHBIM I1OKA3aTEJIeM IO3BOJSAET JIeJATh ONPEAECTEHHDBIE BbIBO/IbI,
HE BbIYMCJIASA 3HAUEHUN BbIPaKE€HUH, BKIOYaomux crenenu. ITokasaTeabHbIMU
SIBJISTIOTCST IpuMep b maparpada, ynpaxHeHus 247-252.

KOMMeHTapMVI K ynpa>HeHuam

N2 245 (1). 2300 = (23)100 = 100 3200 — (32)100 = 9100 CpepoaTenbno, 2300 < 3200,
Ne 245 (2). 418 = (42)Y = 167 < 18°.

N2 245 (3). 2720 = 360 1130 > 930 = 360 CpemoBarenpro, 2720 < 1130,

N2 245 (4). 310 .58 =389.58.3 < 39.58.5=15"

N2 246 (2). 124* < 125* = (5%)* = 512,
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N2 246 (3). 8!2 = 64° > 59°.
N2 246 (4). 216 . 312 — 214 . 312 . 22 < 214 . 312 . 32 — 214 . 314 — 614.
Ne 247. Umeem: 625 + 625 + ... + 625 =n - 5% n - 5* = 5101, Orcroga n = 57,

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

MnaHupyemsbie

§ 7. OgHOUYNEHDbI

TexHonornyeckasa Kaprta ypoka N¢ 24

OfHOUYNEHDI
YpPOK n3dy4yeHnss HOBOro maTtepuana

lMpeameTHbie: chopmupoBaTb NpeacTaBieHne ydalumxca o6 ofHoune-
Hax, Hay4uTb pacrno3HaBaTb OAHOYMIEHbI, 3aNUCbIBaTb OQHOYMIEH B CTaH-
JapTHOM BMAe, ONpefensaTb CTeneHb U KOabOUUMEHT oaHOUNEHa.

JIn4HOCTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLWIEHWE K 0BYHEHMUIO,
rOTOBHOCTb K CamMopasBUTUIO U caMO06pa30BaHUI0O Ha OCHOBE MOTU-
BaLMKU K OBYYEHUIO K NO3HAHUIO.

MeTtanpeametHbie: ¢opMUpOBaTbL YMEHWE ONpeaensTb MOHATUS, YC-
TaHaB/IMBaTb aHallOrnu.

Yyawumncs HayyuTcs pacrnodHaBaTb OAHOYNEHbl, 3anucbiBaTb OAHO-

pe3ynbTarbl 4yfieH B CTaHJapTHOM BUAe, ONpeaenaTb cTeneHb U KO3podOULMEHT oa-
HOY/EHa.
OcHoOBHbIe OAHOYNEH, CTaHA4aPTHbIM BUA OAHOYNEHA, HY/1b-OIHOYNEH, KOADDULK-
MOHATUSA €HT OAHOYNEeHa, NOAOGHbIE OAHOYNEHbI, CTEMEHb OJIHOY/IEHA.
OpraHusauMoHHas CTPYKTypa ypoKa
dopma 3apaHusa ans yyawmxcs, BbiNOJIHEHWE KOTOPbIX NPUBEAET
Stanbl opraHu- K JJOCTMXKEHMIO MAaHUpyeMbIX pe3yabTaToB
nposeaeHus 3aunm
UWaaKTU4eCKue
ypoKa il Y4ye6HUK Ann
MaTepuanbl
1 2 3 4

1. OpraHnsauMnoHHbIN 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOWN AeATE/IbHOCTU ydalluxcs

3. MpoBepKa agomMallHero 3agaHus

4. AKtyanusa-
LM 3HAHUI

O] Ne 258
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OKOHYaHue

1 2 3 4

5. N3yuyeHue o) Teopetnyeckun matepuan § 7
HOBOro maTe-
puana

6. MepBU4HOE (] N¢ 261-263, 265, 267, 269
3aKpenieHue
HOBOro mare-
puana

n Ne 65, 66

7. NMoBTOpEHUe 7 Ne 287

8. Utorun ypoka Bonpocbl 1-5

9. UHdopma- § 7, N2 264, 266, 268, 288
LS o fomatu-
Hewm 3ajaHuu

MeToanyeckne KOMMeEHTapuu

ITonarne ogHOwIeHa MHTYUTUBHO odeBuaHO. He cienyeT TpebosaTn dop-
MaJLHOTO ompezeneHns opHowieHa. JKemrareapbHO Ha GONBIIOM KOJHMYECTBE
IIPUMEPOB OTpa6OTaTb MOHATUS: CTAaHJAAPTHBIA BUJ[ OJHOYJIEHA, IOJLOOHBIE OJI-
HOWICHBI, CTEIICHb OJHOWICHA.

CoorHonlenue MEXAY N3YI€HHBIMHA ITOHATHUIMN MOKHO ITPOUIJIIOCTPUPO-
BaTh C IIOMOMIBIO JHarpaMMbl Jiizepa.

OnHouwieHbl

OnHo4IeHb]
CTAHJAPTHOIO BHJA

Yucoa,
OTJIMYHbIE
oT HYJIH

44



Tema ypoka
Tun ypoka

Popmupyemblie
pesynbTarbl

MnaHupyemsbie

TexHonornyeckas Kaprta ypoka N? 25

OfHOUYNEHDI
YpOK 3aKkpenneHns 3HaHun

MpeameTHble: 3aKpenuWTb HaBblKM MPeo6pPas3sOBaHUS BbipaxKeHUs
B OJHOY/IEH CTAHAAPTHOro BUAa.

JIn4HOCTHBIE: pa3BMBaTb MO3HaBaTe/bHbIM UHTEPEC K MaTeMaTuKe,
HaBbIKK CaMOCTOSITENIbHON PaboThbl, aHann3a CBOeN paboThl.

MetanpeagmeTtHbie: GOpMUpPOBaTb YMEHWE COOTHOCUTb CBOU AEW-
CTBMS C NIAHUPYEMbIMUK pe3ynbTaTaMu, OCYLECTBASATb KOHTPOJb CBO-
en [esaTenbHOCTM B MpoLecce AOCTUMXEHUS peaynbTaTta, onpeaensTb
cnocobbl AENCTBUI B paMKax MPeanoxKeHHbIX YCNOBUI N TpebGOBaHWUN,
KOpPEeKTUpoBaTb CBOW [AEWCTBUA B COOTBETCTBUM C U3MEHSIOLEeNcs
cuTyaumen.

Yyawumncsa HayyuTca npeobpas3oBbiBaTb BblpaxeHuWe B OAHOYNEH

pesynbTarthl CTaHJapTHOro Buaa.
OCHOBHble OfHOYNEH, CTaHO4aPTHbIM BUA OAHOYNEHA, HY/lb-OAHOYNEH, KOADDULMK-
MOHATUSA €HT OfHO4Y/1eHa, NOAO6GHbIE OAHOYEHBI, CTENEHb O4HOYNEHA.
OpraHusauuoHHas CTPYKTypa ypoka
dopma 3ajaHua Ans yvawmxcs, BbiNONHEHME KOTOPbIX NPUBEAET
Srans opraHu- K AOCTUIKEHUIO NAaHUPYEeMbIX Pe3y/bTaToB
npoeeaeHus 3aunm
MaaKTUYecKue
ypoKa il Y4yeGHUK Aua
mMaTtepuanbl
1 2 3 4

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa goMalLHEro 3ajaHusa

4. AkTyanusa-
LMSA 3HaHUN

o) ABnaeTca M OAHOYIEHOM BblpayKeHue:
1) -2,4xy; 4) 25a*b5;
2) 3x + 5y; 5) §x3y+22;
3) 42x2; 6) a’b'°?

Ecnu BbipaxkeHne SBNSETCS OHOYIEHOM, TO HA30BWTE €ro
KO3PPULIMEHT M CTEMNEHD.
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OKOHYaHue

1

3

1

5. 3akpenne-
HUE U3YYEHHO-
ro marepuana

Ne 271, 273, 275, 276, 278, 280,

282, 283, 285

Ne 67, 68, 72, 73

6. KoHTponb
M KOppeKuus
3HaHUM

N2 69 (1, 2),
70 (1, 2), 71 (1-4)

7. NoBTOpEHHe

Ne 289

8. Pedpnekcusa
yyeGHOM pesn-
TeNbHOCTU Ha
ypOKe

OTBETbTE Ha BOMPOCHI.

1. Mpwv BbINOAHEHUWN KaKUX 3agaHui Bbl OWMGANCE? [odemy?
2. YKaxuTe NPUYMHbI YCNEXOB M HEyAay Ballen aesTesnbHo-

CTU Ha ypoKe.

9. UHdopma-
uusa o gomalu-
HEeM 3ajaHuu

8§ 7,N 272, 274,277, 281

KoMMeHTapuu K ynpaxKHeHusm

N2 282. OTBeT K IpUMepPaM 3TOI0 HOMEPA MOKET ObITh HeOAHO3HAUHLIM. [IpuBe-
JéM JBa OTBETA K 3ajaue 4:

x'y*2% u 2x°%y°z;
x2y32% n 203z,

He crnenyer Tpe6oBaTh OT ydalUXCs IIOJHOTIO HCCJIEAOBAHHS U IIOHCKA
BCEX BO3MOKHBIX OTBETOB, JJOCTATOYHO IOJYYUTh OJUH OTBET.

Tema ypoKa
Tun ypoKa

Popmupyembie
pe3ynbTarbl

§ 8. MHOrouneHbl

TexHonornyeckasa Kapta ypoKa N2 26

MHorou4neHsbl

46

YpOK U3y4eHUs HOBOro Matepuana

lpeameTHble: choOpMUpPOBaTL NpefcTaB/ieHne yvyalmuxcs O MHOro-
YyneHax, Hay4uTb pacrno3HaBaTb MHOIO4YJEHbI,
4Y1eH B CTaHAapTHOM Buae, onpenendartb CTeneHb MHOro4ieHa.

3anncbiBaTb MHOIO-

JInyHocTHbIe: GOpPMUPOBATb MHTEPEC K M3YYEHUIO TEMbI U KenaHue
NPUMEHSTb NPUOBPETEHHbIE 3HAHUSA U YMEHMUS.



lMnaHupyemsbie

MetanpeametHbie: GopMUpPOBaTbL YMEHWE onpeaensTb MOHATUS, YC-
TaHaB/IMBaTb aHaNOrmu.

Yyalummncs HayduTcs pacrno3HaBaTb MHOrOY/IeHbl, OnpeaensTb cre-

pe3ynbTarbl neHb MHOro4YsieHa, nNpeo6pasoBbiBaTh BblparKeHWE B MHOroYsieH
CTaHAapTHOro BUAA.
OCHoOBHbIE MHOrouneH, YneHbl MHOroYeHa, ABYYNEH, TPEXUYNEH, NOJOGHbIE Yne-
MoHATHSA Hbl MHOro4YneHa, NpuBeaeHMe NoJOGHbIX Y1EHOB MHOro4YseHa, MHO-
rovyneH CtaHgapTHOro Bunaa, cteneHb MHoro4iaeHa, Hyllb-MHOIo41eH.
OpraHuM3aLMOHHas CTPYKTypa ypoKa
dopma 3afaHua Ana yyalmxcs, BbiNofHEHUE KOTOPbIX NpuBeaséT
Stanbl opraHu- K JOCTMXKEHMIO NAaHUpyeMbIX pe3ynbTaToB
nposeaeHus 3L
MaaKTU4YecKue
ypoKa va Y4yeOBHUK Ana
maTepuansl

1. OpraHusauMnoHHbIN 3Tan

2. MocTaHoOBKa LieNu U 3aAay ypoka. MoTuBaLusa y4e6HON AeATEeIbHOCTHU yHalluxca

HOBOro mare-
puana

3. AKtyanusa- 0} N2 290
Uus 3HAHUN
4. U3yyeHue O] TeopeTnyeckun matepuan § 8

5. NepBuyHoe
3aKkpenneHue
HOBOro marte-
puana

O] Ne 292, 293, 295, 297, 299

n Ne 74, 75

6. NMNoBTOpPEHHUE

n Ne 300, 301

7. Utorun ypoka

Bonpockl 1-5

8. UHdopma-
uMs 0 gomall-
HEeM 3ajaHuu

§ 8, N2 294, 296, 298
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MeTtoaunyeckmue KoOMMeEHTapuu

JunarpamMma, npuBeiéHHas Ha PUCYHKe 3, oueHb noJje3Ha. C eé momMompbio
yJamuecs Jierde yCBauBaloT CBA3b MEKy HOHATUAMU, U3yJaeMbIMHU B 3TOM Iapa-
rpade.

B 3aBuCHMOCTH OT BO3MOKHOCTEH KJIaCCa MOKHO MPEJIOKUTH TOCTPOUTH
AHAJIOTUYHYIO AUATPAMMY, OIUCBIBAIOIIYIO IOHATUSA MHOTOWIEHOB CTAHAAPTHOTO
BUJIA I OHOWIEHOB CTAHJAPTHOTO BHUJA.

Cnexyer o6paTUTh BHUMAHHE YJAIUXCSA HA OCOOEHHOCTU HYJIb-MHOTOUJIE-
Ha, KOTOPBIM HE UMEET CTENEHU U HE OTHOCHUTCS K MHOTOYJIEHAM CTAHAAPTHOTO
BUJIA.

Ha 6onbmom koimdecTse IpUMEPOB CIEAYET OTPAOOTATh HABBIKM IIPUBE-
JI€HMSI ITOJOOHDIX YWIEHOB MHOTOUJICHA.

Yyamuecs JOKHBI yCBOUTD, YTO MOHATHE CTENIEHU MHOTOUYJIEHA BBOJAUT-
Csl TOJIBKO JI/I MHOTOWIEHOB CTAaHJaPTHOTO BUJA.

KomMmeHTapum K yrnpaxKHeHusim

N2 299. CJICLIYCT o6paTI/ITb BHUMAHUE yJaITUXCsI, YTO OTBET K 3TOM 3ajade HE SIB-
JIeTCs OJHO3HAYHBIM. B 3aBHCHMOCTU OT BO3MOMKHOCTEN Kjacca KeJja-
TEJIBHO NPUBECTHU HECKOJIBKO BO3MOYKHBIX BAPDUAHTOB OTBETOB.

§ 9. CnoXXeHue U BblYUTaHUE MHOIMOYIEHOB

TexHonornyeckasa Kaprta ypoka N2 27

Tema ypoka Cno)keHue U Bbl4UTaHUE MHOIOYIEHOB
Tun ypoka YPOK n3yyeHuss HOBOro Marepuana
dopmupyembie lMpeameTHbie: GOpPMMPOBATbL YMEHWE CKIadblBaTb M Bbl4MTaTb MHO-
pe3ynbTarbl rOYsIEHbI.
JIn4HoCTHbIE: GOpMUMpPOBaTb ymeHne GopmynnpoBaTb COBCTBEHHOE
MHEHHe.

MeTtanpegmMmeTHble: GOPMUPOBATL YMEHUE CTPOUTb TOMMYECKOE pac-
cyaeHue, yMo3aK/oyeHne (MHAYKTUBHOE, JeflyKTMBHOE W Mo aHano-
rMKW) U fenaTb BbIBOAbI.

lMnaHupyemble Yyawmmcsa HayqyuTca cKknagblBaTb U BblYUTATb MHOTMOY/IEHBI.
pe3yabTaTtbl

OcHoBHbIE CrnoxeHne MHOro4Yn1eHoB, Bbl4MTaHWE MHOMOYIEHOB.
NOHATHUSA

48



OpraHu3alUUOHHasA CTPYKTypa ypoKa

dTanbl
npoBeaeHUs
ypoOKa

®dopma
opraHu-

3apaHua ANa y4Yawmxcs, BbiMoSHEHUWE KOTOPbIX NPpUBEAET
K AOCTUMXXEHMIO NJIaHMPYEMbIX pe3y/bTaToB

3auuu

ya

AvpakTuyeckue
maTepuanbl

Y4yeGHUK

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. AKkTyanusa- ) Ne 302-304

LM 3HAHUIK

4. NU3yyeHune 0} TeopeTnyeckun matepvan § 9 go

HOBOro maTe- npumepa 1

puana

5. NepBuyHoOE 0} Ne 306, 308, 310, 311

3aKpenneHue

HOBOro maTe- " NS 76
puana

6. NMoBTOpEHHUe n Ne 347

7. PedneKkecusa
y4yebGHOM pes-
TE/IbHOCTHU Ha
ypoKe

OTBeTbTE Ha BOMPOCHI.
1. Yemy Bbl Hay4uIUCb Ha ypoKe?
2. [10BO/bHbI /I Bbl CBOEW pabOTOM Ha ypoKe?

8. UHdopma-
uMsa 0 gomalu-
HEeM 3ajaHuu

§ 9, N2 307, 309, 312

MeToanyeckne KoMmmMeHTapuu

B sTtom naparpaq)e HOBBIM JUJIsI YyHaIIUXCA ABJISAETCA JIUIIb TCPMWHOJIOT ML
CyMMad MHOT'OYJICHOB, Pa3HOCTb MHOTOYICHOB. Co;:epxcaHI/Ie Haparpa(pa OCHOBa-
HO Ha paHeeC IMOJYYCHHDBIX 3HAHMAX: TIPABUJIAX PACKPbITHSA CKOOOK U1 IIpUBEACHUA
HOI[O6HIJIX YJICHOB MHOTOYJICHA.
CJICI[YCT IIOAYCPKHYTDH, YTO B pE€3yJIbTAaTE CIOKCHUS MIM BbIYUTAHUS MHO-
rFO4YJICHOB IIOJYy9a€TCsd MHOI'OYJICH. B zaBucuMocTu OT BO3MOKHOCTEH Kjacca
MOJKHO O6paTI/ITb BHHUMAaHHE HA TO, YTO aHAJIOTUIHOEC YTBCPKACHNEC O MHOTOYIEC-
HaxX CTAaHAAPTHOI'O BUJAA4d HEBCPHO, M 33J44Tb BOIIPOC IIOYEMY (I/IMCGTCH B BHUAY,
9TO MOYKET ObITh IIOJIy9€CH HYJIb-MHOI‘O‘UICH).
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TexHonornyeckasa Kaprta ypoka N2 28

Tema YPOKa CnoeHue U BblYUTaHUEe MHOIoO4/IeHOB

Tun ypoka YpOK 3aKkpenneHns 3HaHuN

dopmupyembie lMpeameTHble: POPMUPOBATL YMEHUE MPUMEHSATb CIOKEHWE U BbliK-
pe3ynbTatbl TaHWe MHOrOYIEHOB A/151 PELlEeHUs MaTeMaTUYeCKMX 3aaay.

JIn4HOCTHbIE: dOpMMUPOBATb YMEHUE MNaHMPOBaATb CBOU [ENCTBUSA
B COOTBETCTBUM C y4eOHbIM 3aJaHUeM.

MertanpeameTtHbie: GOPMUPOBATbL YMEHWE CTPOUTb JIOrMYECKoe pac-
Cy)aeHue, yMo3aK/loYeHne (MHAYKTUBHOE, AeNyKTUBHOE W MO aHaso-
rMW) U aenatb BblBOAbI.

lMnauupyemsbie Yyawmmcs HayyuTca NPUMEHSATb CIOXEHWE U Bbl4MTaHUE MHOrovse-
pe3ynbratbl HOB ANnd peleHnda MmatemMaTtu4eCKkux 3anad.

OCHOBHblIE CrnoxeHue u Bbl4MTaHWE MHOIOY/IEHOB.

NMOHATHUSA

OpraHuM3aUMOHHaAA CTPYKTypa ypoKa

®opma 3ajaHns ANA yHalWnXcs, BbIMONHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTHKEHUIO MIaHUpyeMbIX Pe3ybTaToB
nposefeHus saum
naaKTMveckue
YpoKa il YueGHuK Ava
matepuans
1 2 3 4

1. OpraHu3auMoHHbIN 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHON JeATENIbHOCTU yyallmxcs

3. MpoBepKa AomalluHero 3agaHus

4. AkTyanusa- (] YcTHo. MpuBeanTe Nnogo6HbIE YeHbl MHOTOYNEHa:
LMa 3HaHUN 1) x2 + 5x — 4x2 + 3x + 4;

2) 3x2+ 5 - 242 + 3x + 4x;

3) 1,248 +12 - 0,243 — 12x — 12;

4) —x* + 15x — x* — 15x — 15;

5) 4x + 1,5x — x3 — 5,5x + x5,

5. 3akpenne- [} Ne 313, 315, 317, 319, 321, 323,
HUE U3YYEHHO- 339, 346
ro matepuvana

n Ne 77, 81, 82

6. NMoBTOpEHHUE 7 Ne 348
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OKOHYaHue

1

2 3 4

7. Pedbnekcusa
yyebOHOM pes-
TeNbHOCTU Ha
ypokKe

Ha ypoke a:

a) aKTMBHO paboTtan(a);

6) paboTan(a), HO He aKTUBHO;
B) Obl/1(@) NacCMBEH(HA).

8. UHdopma-
uMs 0 gomall-
HEM 3ajaHuu

§ 9, N2 316, 318, 320, 322

KomMmeHTapum K yrnpaxKHeHUsim

Ne 319-322. Dt YIIPQOKHEHUsI MOXKHO PEIaTh JABYM:I CIIOCOOAMU. HCpBbIﬁ CIIO-
€00 OCHOBaH Ha IOJ00PE MOAXOAAIIEr0 MHOTOWIEHA. BTopoii crnoco6 Ho-
cut 6osee popManbHbIN XapakTep. IlpogeMoHcTpupyeM ero Ha npumepe
pemenus 3agaun 321 (1).

OG6o3HauNM UCKOMBIIA MHOTOWIEH OykBoii M. Umeem: M — (342 — 4xy +
+2y?) = 9x% + y2. Orciona M = 3x? — 4xy + 2y* + 92 + 2, 1. e. M = 12x% —

- 4xy + 3y

N2 346 (2). 22— (2x+ 1) — (a2 —2x) — 1 =-2.

Tema ypoKa
Tun ypoKa

PopmupyemMble
pe3ynbTarbl

lMnaHupyemsbie
pe3ynbrarsl

OcHoOBHbIe
MOHATUSA

TexHonornyeckas Kapta ypoka N2 29

CnoXXeHue U BblMUTaHUE MHOIO4Y/IeHOB
KOMOGMHUPOBaHHbIN YPOK

lMpeameTHble: opMUPOBaTb YMEHUE NMPUMEHSTb C/IOKEHUE U BblYK-
TaHWe MHOMOYNIEHOB A5 PEeLlEHNs MaTeMaTUYEeCKMX 3aaay.
JIn4HOCTHbIE: GOpMUpPOBaTb YMEHWE MNaHWPOBaTb CBOM [AEUCTBUSA
B COOTBETCTBUU C y4eOHbIM 3aJaHMeEM, NPeacTaBnaTb pe3ynbTaT CBO-
en NesaTeNnbHOCTH.

MertanpegmeTHbie: GopMUpoBaTb YMEHWE CTPOUTb IOFMYECKOE pac-
CyX[EHWe, yMO3aK/toYeHne (MHAYKTUBHOE, AedYKTUBHOE 1 MO aHaso-
rMun) n genatb BblBOAbI.

Yyalmmcs HayqymuTcs NPUMEHATb CIIOXKEHUE U BblYMTaHWE MHOroune-
HOB 419 pelweHna MmaTeMaTn4ecKmnx 3aaad.

CrnoXeHue 1 BblYMTaHWE MHOIOUIEHOB.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

®opma 3ajaHns ANA yHalnXcs, BbIMONHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTIKEHUIO MIaHUpyeMbIX Pe3ybTaToB
nposefeHus saum
naaKTMyeckue
YpoKa il YueGHuK Ava
matepuanb

1. OpraHu3auuoHHbIN 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus yueGHOM JEeATENIbHOCTU yyalluxcs

3. MpoBepKa gomMalluHero 3agaHusa

4. KoHTponb 7 Ne 78 (1), 79 (1),
M KoppeKuusa 80 (1)

3HaHWU

5. U3syyeHue Mpumepbl 1-3 13 § 9

HOBOro marte-

puana

6. NMepBU4HOE Ne 325, 326, 328, 330, 332, 333,

3aKpenneHue 335, 337, 341, 343, 345

HOBOro marte-

puana

7. NoBTOpPEHME M Ne 349

8. Pednekcus MpoaonKuTe BbiCKa3biBaHWUS 00 ypoKe.

y4ye6HOM pesn- 1. CaMblM UHTEPECHbLIM Ha YPOKE AN MeHs 6bIO ... .
TEeNbHOCTU Ha 2. 9 Hayuuncsa(ace) ... .

ypoke 3. 4 xoten(a) 6bl eLlé y3HaTb ... .

9. Undopma- 8§ 9, N2 327, 329, 334, 344 (1)

uMa o gomalu-

HeM 3ajaHuu

KoMMeHTapuu K ynpaxHeHUsm

N¢ 344 (1). MoxHO O6paTI/ITb BHUMaHHE yJallIUXCAd HA TO, YTO peneHue 3TOU 3a-
Jlauu SIBJISIETCS JJOKA3aTEJIbCTBOM IIPU3HAKA JEIUMOCTH Ha 9 ISl YaCTHOTO
ciry4dast.

Ypok N2 30

KoHTponbHasa paGorta N2 2
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§ 10. YMHOXeHUe oHO4Y/IeHa Ha MHOro4JieH

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

lMnaHupyemble

TexHonornyeckas Kaprta ypoka N? 31

YMHOXeHUe ofHOoYIeHa Ha MHOro4/eH

YpOK 13y4yeHus HOBOro Matepuana

MpegmeTHbIe: GOPMUPOBATL YMEHUE YMHOXKaTb O[HOYIEH Ha MHO-
ro4neH.

JIn4HOCTHbIE: GOPMUPOBATL YMEHUE MPEACTaBNATb pPe3ynbTar CBOEW

OEeATENNIbHOCTW.

MeTtanpegmeTHbie: GOPMUPOBaTL YMEHWE COOTHOCUTb CBOU [ew-

CTBUS C MJIaHUPYEMbIMU pe3y/bTaTaMu.

Yyawmmcsa HaydyuTca BbINOMHATb YMHOMEHWE OHO4Y/IeHa Ha MHOro-

pesynbTatbi uneH.
OcHOBHble MpaBuI0 YMHOXKEHWS! OffHOUNIEHA HA MHOTFOUNIEH.
MOHATHS
OpraHuM3aLMOHHas CTPYKTYpa ypoKa
dopma 3ajaHus Ans yyalmxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Jranbl opraHu- K AOCTHKEHMIO NIaHUPYEMbIX Pe3yNbTaToB
nposepeHus saumm
naaKTU4ecKue
ypoxa va Yue6HuUK Ava
maTtepualbl
1 2 3 4

1. OpraHn3auMoHHbIi 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HOM AeATENIbHOCTU yyallmuxcs

3. AKkTyanusa- () Ne 351, 352

LMA 3HAHUI

4. U3yyeHue O] Teopetnyeckun matepuan § 10

HOBOIro mMaTe-

puana

5. NMepBuUyHoe O] Ne 355, 357, 359, 361 (1-3)
3aKpenneHue

HOBOIro mMaTe- " NS 92
puana

6. NoBTOpeHue n N2 386
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OKOHYaHue

1

2 3 4

7. Utormn ypoka

§ 10, Bonpoc

8. UHdopma-
uMs o gomaul-
HEeM 3aJaHuM

§ 10, N2 356, 358, 360

MeTtognyeckmue KoOMMeEHTapuu

Crnenyer o6paTuTh BHUMAHUE YYaIIUXCsA, YTO B OCHOBE CPOPMYJHUpPOBaAH-
HOTO IpaBUJIA JIEKUT PACHPEEIUTENBHOE CBONCTBO YMHOKEHHUS.

B mauane usyyenus sTOH TEeMbI COBETYeM He INpeHeOperarbh peneHueM
npocThix npumepos. I[Ipu pemenun nepsbIx IPUMEPOB MOKHO MCIOJIb30BATh
CXeMaTUYeCKUE CTPEJKU aHAJIOIMYHO TOMY, KaK 3TO CJI€JaHO B TEKCTe Hapa-

rpada.

ITpuMepsl, paso6paHHbIE B TEKCTE Maparpada, IOKa3bIBaIOT, YTO U3ydeH-
HOE IPaBUJIO 3HAYMTENbHO PACIIUPAET KIACC JOCTYIHBIX ISl YUAIIUXCs 3a/ad.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTarbl

lMnaHnpyemble
pe3ynbTarbl

OCcHOBHbIE
MOHATHSA

TexHonornyeckasa Kaprta ypoka N¢ 32

YMHOXeHue OJHO4YJIeHa Ha MHOrou4jeH
YpOK 3aKkpenneHns 3HaHun

lpegmeTHbIe: 3aKpPenUTb HaBblKM YMHOMXEHUA Of4HOYNEeHa Ha MHO-
ro4seH.

JIn4HOCTHbIE: pa3BMBaTb HaBbIKM CaMOCTOSATENIbHOM PaboThl, aHann-
3a cBoen paboThbl.

MeTtanpeaMeTHbIe: OCYLIECTB/STb KOHTPOJSIb CBOEW [eATeNbHOCTU
B MpoLecce AOCTUKEHMS pe3ynbTaTa, onpeaensTb Cnocobbl AeNCTBUM
B paMKax MpPeasIoKEeHHbIX YCI0BUIA U TpebGoBaHWU, KOPPEKTMPOBATb
CBOW [E€ICTBUSA B COOTBETCTBMM C U3MEHSIOLENCS CUTyaLMen.

Yyalwumncs HayyuTcs BbIMOMHATb YMHOXEHUE OAHOY/IEHA Ha MHOro-
YneH.

MpaBnNo YMHOXEHUS OHOYIEHA Ha MHOMO4Y/EH.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alunxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Stan opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus saunm
naaKTU4ecKue
Ypoka va Y4e6HUK Avn
mMaTtepuarbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa- O] YCTHO. BbINONHUTE yMHOXEHUE:
uMsa 3HaHUM 1) x(x + 1,2); 5) 10x(0,2 + x);
2) 4,2x(x — 1); 6) x(2x - 3 + y);
3) -3x(5 + x); 7) a(x — 2 + 3b);
4) Tx(2x — 3); 8) —2a(a + 2b + 5).
5. 3akpenne- ) N2 361 (4-6), 363, 365, 366, 378

HUE U3y4YeHHo-
ro marepuana

6. KoHTponb n N2 93 (1-3), 94 (1),
U KoppeKuumsa 95
3HaHUM

7. Pednekcus Ha ypoke s:

y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

a) oTBevasn(a) no npocbbe yuntens, Ho aan(a) HeBEpPHbIN
OTBET;

6) oTBevasn(a) no npocbbe yunTens, aan(a) BEPHbIN OTBET;
B) OTBeYas(a) No cBoen nHuumnaTMBe, HO Jasn(a) HeEBEPHbIN
OTBET;

r) oTBeYan(a) no cCBOen MHULMaTUBE, Jan(a) BEPHbIA OTBET;
[) He oTBeYan(a).

8. UHdopma-
uMs o gomall-
HEM 3ajaHuu

§ 10, N2 364, 367, 379

KoMMeHTapum K ynpaxKHeHUam

N2 365 (2). [Tocire packpoITHsI CKOOOK B JIEBOM YaCTH HA/IO BBUIETUTD CJAaraeMoe
2 2 _ o2
a®+ b* - ¢~
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TexHonornyeckasa Kaprta ypoka N2 33

Tema ypoka YMHOX€eHue OfiHOU/IeHa Ha MHOro4/1IeH
Tun ypoka YpOK 3aKkpenneHns 3HaHuN
dopmupyembie MpeameTHbIe: 3aKPennUTb HaBbIKM YMHOMEHUS OfHOYNEeHa Ha MHO-
pesynbTatbi FO4/IEH.

JInyHocTHBIE: dOPMMPOBaTL YMeEHWEe GOPMyNMpoBaTb COGCTBEHHOE

MHeHKe.

MertanpeameTtHblie: GopMUpOBaTL YMEHWE CaMOCTOATENLHO onpefe-

NATb LN CBOEro oby4eHus.
Mnannpyembie Yyalmitica Hay4uTcs NPUMEHATb YMHOXeHWEe OfHOuYNeHa Ha MHOro-
pesynbTatsbi 47eH MPK peLleHkn 3aaad.
OcHoBHble MpaBnNO YMHOXEHUS OfHO4IEHA HA MHOMO4/IEH.
MOHATHUS

OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3ajjlaHus ANs y4almxcs, BbiNoJHEHUE KOTOPbIX NpUBeaéT
Sransl opraHu- K AOCTUMKEHUIO MaHUPyeMbIX pe3ynbTaToB
nposefeHus sauun
naaKTUYecKne
Yypoka va Y4e6HUK Ava
martepuarbl
1 2 3 4

1. OpraHu3auMoHHbIN 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4e6HON JeATENbHOCTU yyallmuxcs

3. lMpoBepKa AomalluHero 3agaHusa

4. AkTyanusa-
U1a 3HaHUKN

(0]

YCTHO. BbINONHUTE YMHOXEHME:

1
1) = - 4x;
)2

2 261,
5 4’
3x 16,
4 9
14,
3
, 15x
33 °

5)

6)
9z
14

_41
15
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OKOHYaHue

1 2 3 4
5. 3akpenne- 0} N 368, 369, 371, 373, 380
HUE U3YYEHHO-
ro matepuana n N2 96, 100 (5-8)
6. NMNoBTOpEHHUE n Ne 387
7. Pednekcus [Mpononute BbiCKa3biBaHUA 06 ypOKe.
y4yeGHOM ges- 1. Ha ypoke gnst MeHs 6bl10 BaHO ... .
TENbHOCTU Ha 2. Ha ypoKe MHe 6bl/I0 CMOXHO ... .
YPOKe
8. UHdopma- § 10, N2 370, 372, 374, 381
umMs o gomalu-
HEM 3ajaHuu

KoMmeHTapuu K ynpaKHeHuam

Ne¢ 371, 372. Yyamuecss IOKHBI METOIOM no/:[6opa HAUTU HOOIXOAAINUI OJHO-

YJIeH.
TexHonornyeckasa Kaprta ypoka N? 34
Tema YPOKa YMHOXeHue OJHO4YJiIeHa Ha MHOrou4seH
Tun ypoka YpoK 0606LeHMA U cUcTEMATU3ALMMU 3HAHWUI
PopmupyemMblie MpeameTHble: 0606WNTb U CUCTEMATU3NPOBATb 3HAHWUA W HaABbIKK
pe3ynbTarbl YMHOXEHUS OAHOYIEHA HA MHOIOY/1EH.
JIn4HOCTHbIE: GOPMMPOBATL YMEHUE MPEACTaBNAaTb pe3ynbTaT CBOEW
AESATENbHOCTY.
MetanpegmeTtHbie: GOpMUpPOBaTbL YMEHWE COOTHOCUTb CBOU AeN-
CTBMS C NNIAHUPYEMbIMUK pe3ynbTaTaMu, OCYLECTBASATb KOHTPO/b CBO-
en OeaTenbHOCTU B Npouecce AOCTUXKEHUS pel3ynbTaTa.
MnaHupyemsbie Yyalmmcs HaydyuTcs NPUMEHSTb YMHOXEHWEe OAHO4YeHa Ha MHOro-
pe3ynbrarbl YfieH NpW peleHnn 3agau.
OCHOBHblE MpaBKNO YMHOXEHUST OAHOUYSIEHA HA MHOIOYJIEH.
MOHATUSA
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Atanbl
npoBeaeHUs
ypoKa

dopma 3aaaHua ANs yyaluxcs, BbiNOAHEHWe KOTOPbIX NpUBeaA&T
opraHu- K JOCTUXXEHMIO NIaHUpPyeMbIX pe3ybTaTos
3auuu naaKTMyecKue
v Y4ye6HUK Ana
martepuanbl

1. OpraHu3auMoHHbIN 3Tan

2. MNMocTaHOBKa uenu U 3agay ypoka. Motusaums y4eOGHON AeATENbHOCTU yyalunxcs

3. MpoBepka goMallHero 3agaHus

4. AKTyanusa-
UM 3HAHUMN

o) YCTHO. YNpOCTUTE BbIpaxeHue:
1) x2 - & 4) x2 . x4
2) X"+ 1 - x5 5) (x™73;
3) - x + 4 6) ()",

5. 0606w eHne
M cucTtemaTusa-

O] Ne 375, 377, 382, 384

UM 3HAHUN N° 101, 102

6. KoHTponb Ne 98, 100 (3, 4)
1 KoppeKuusa

3HaHUN

7. NMoBTOpEHUE

n Ne 388, 389

8. Pednekcus
y4ye6GHOM pes-
TENbHOCTU Ha
ypoke

Ha ypoke :

a) akTMBHO paboTtan(a);

6) paboTan(a), HO He aKTUBHO;
B) 6bl/(@) NacCUBeEH(Ha).

9. UHdopma-
uMa o gomalu-
HeM 3aJaHuu

§ 10, N2 376, 383, 385

§ 11. YMHOXEeHHUe MHOro4ieHa Ha MHOro4JeH

Tema ypoKa
Tun ypoka

dopmupyembie
pe3ynbTathbl

TexHonornyeckasa Kaprta ypoka N2 35

YMHO}eHUe MHOoro4wieHa Ha MHOro4YJieH
YPOK U3y4yeHust HOBOro Matepuana

MpegmeTHbIe: GOPMUPOBATL YMEHWE YMHOXKaTb MHOMOYIEH Ha MHO-
rOYEH.
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MnaHupyemsbie

JINYHOCTHbIE: YMEHUE KOHTPOMPOBaTbL NPOLLEeCC U pedynbTaT mare-
MaTU4yeCKOM AeATeNbHOCTU.

MeTtanpeameTHbie: pa3BuMBaTh NOHMMaHWE CYLHOCTU anroputmMmuye-
CKMWX NPeAnUucaHnin n yMeHue AencTBoBaTh B COOTBETCTBUM C NPeSSIo-
HEeHHbIM aNropnuTMOoM.

Yyalumncs HayduTcs yMHOXKaTb MHOMO4YSIEH Ha MHOTOY/EH.

pesyabTarsl
OcHoOBHbIe I'IpaBMno YMHOXEHUA MHOro4jieHa Ha MHOro4eH.
MOHATUSA
OpraHuM3aLMOHHas CTPYKTYpa ypoKa
dopma 3afgaHua Ana yyalmxcs, BbiNofHEHUE KOTOPbIX NpuBeaséT
Stanbl opraHu- K JOCTMXKEHMIO NMAaHUpyeMbIX pe3yabTaTtos
nposeaeHus 3L
ypoka va Y4eGHUK AupakTnyeckue
maTtepuansl

1. OpraHnsauuoHHbIi 3Tan

2. MNocTaHOBKa Uenu 1 3agay ypoka. MotuBaums y4HeOHOM JeATENIbHOCTU yyalmnxcs

HOBOro mare-
puana

3. AKkTyanusa- ) YCTHO. BbINOMHUTE YMHOMXEHHME:
Uusa 3HAHUN 1) 3x(x — 1,5); 5) 10x%0,5 + x);
2) -4,1a(10 — a); 6) x(2x? + x)'
3) 2x(5 + 3x); Nyy® -
4) x2(x - 1); 8) 2a(a2 + 2b)
4. U3yyeHue O] TeopeTnyeckun matepuan § 11

5. MepBU4HoE
3aKpenneHue

) Ne 392, 394, 396

HOBOro mMarte- n Ne 103
puana

6. NoBTOpEHHe n Ne 425

7. Utormn ypoka Bonpoc

8. UHdopma-
uMa o0 gomall-
HEeM 3ajaHuu

§ 11, Ne 393, 395, 397
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MeTtoaunyeckmue KoOMMeEHTapuu

IIpy yMHOXEHUH MHOTOWIECHOB (TPEXUYIEHA Ha ABYWIECH) ObLIA MCIIOIb30-
BaHA 3aMeHA @ + b = ¢, 9TO MO3BOJINIO CBECTU YMHOKEHUE MHOTOUICHOB K YiKe
3HAKOMOMY JITOPUTMy YMHOKEHUH MHOrowieHa Ha opHowieH. OJHAKO 3TOT
HpUEM HE CJIEAYET UCIOJIb30BATh B JaJbHEHUIIeM, a CleAyeT MOIb30BaThCA IIpa-
BUJIOM YMHOEHUS MHOTOUWIEHOB.

B 3aBucuMoCTH OT BO3MOKHOCTEHN KJIaCcCa MOKHO OOPATUTh BHUMAHUE Ha
TO, YTO IPOU3BEACHUE JIBYX MHOTOUJIEHOB — 3TO MHOTOWIEH, KOJIMYECTBO UJIe-
HOB KOTOPOTO PABHO IPOU3BEJEHMNIO KOTUIECTBA WIEHOB MHOTOWIEHOB-MHOKH-
Tesneid. JKesaTresbHO MOABECTH yJAIUXCs K CAMOCTOSATENILHOMY BBIBOJY O TOM,
YTO 3TUM CBOHCTBOM MOYXHO IOJIb30BAaThCA HA IMPAKTUKE JUIA IPOBEPKU, HE TI0-
TEPSAHDI JIU CJIaraeMble IPU 3alMCU TPOU3BEJECHUS MHOTOUJIEHOB.

ITpu paccmoTpenuu npumepa 2 naparpada ciaejyeT 3aMeTUTb, 9TO JJid YM-
HOX€HMsI MHOTOWJIEHOB CIIPaBEJIMBbI NE€PEMECTUTENIBHOE U COYETATENbHOE
CBOMCTBA. JTO MO3BOJAET NPU YMHOKEHUH MHOTOWIEHOB BBIOMPATDH ITPOU3BOJIb-
HbBII NOPANOK CJIECJOBAHNUSA MHOKUTEICH.

TexHonornyeckas Kapta ypoka N2 36

Tema ypoka YMHOX€eHue MHOro4YeHa Ha MHOro4ieH

Tun ypoKa YpPoK 3aKkpensieHns 3HaHun

dopmupyembie lMpeameTHble: 3aKpPennUTb HaBbIKM YMHOXEHWS MHOFO4YJIEHa Ha MHO-
pe3ynbTarbl roYseH.

JIn4HOCTHbIE: GOPMUPOBATL KPUTUYHOCTbL MbILUNEHUSA, WHULIMATUBY,
Haxo44nBOCTb, aKTUBHOCTb MNPU pelleHnn MmateMaTn4eCKnx 3agau.

MertanpeameTHbie: GOpMUPOBaTL YMEHUE CPaBHMBATb, aHaIN3MPo-
BaTb, MOAENMPOBaTL BbIGOP CNOCOBOB [EATENIbHOCTH.

lMnanupyemsoie Yyawumncs HayyuTcs NpUMeEHsaTb YMHOXEHWE MHOrMoYJIEHa Ha MHOro-
pe3ynbtaTtbl Y/1eH Npu peleHnn 3aaad.

OCHOBHbIE MpaBnno YMHOXEHUS MHOIO4Y/1EHa Ha MHOTOYIEH.

MOHATHUSA
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alunxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Sran opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus saunm
naaKTUYecKue
Ypoka va Y4e6HUK Avn
maTtepuarbl

1. OpraHn3auMoHHbIi 3Tan

2. MocTaHoBKa Lenu U 3agay ypoka. MotTuBauusa y4e6HON AeATENbHOCTU yyalLmxcs

3. NMpoBepKa gomallHero 3agaHus

4. AKTyanusa- O] YCTHO. BbINOMHUTE YMHOXEHHUE:

LM 3HaHUA 1) 4x(x + 10); 5) 11x%0,3 - x);
2) -4a(10 - a); 6) bx(x? + 11x);
3) 7x(5 + 0,1x); 7) -yy* - 0,77);
4) 3x%(x + 2); 8) —a%(a? - 2a).

5. 3akpenne- ) N2 398, 400, 402, 403, 405

HUE U3YYEHHO-

ro matepuana n Ne 104, 105 (1, 2)

6. NoBTOpeHue n N2 426

7. Pednekcus Mpoponnte BbiCKa3biBaHWe 06 ypoOKe.

y4ye6HOMN ges- 71 pa6oTtan(a) Ha yPOKe Ha OLLEHKY ... .

TeNbHOCTU Ha

ypoke

8. UHdopma- § 11, N2 399, 401, 404

uMa o gomalu-

HEM 3ajaHuu

KoMMeHTapum K ynpaxKHeHUam

N2 402. [IpyMepnl 3TOTO yIpakKHEHUA MOKHO PacCMaTPUBATh KaK IPOIEAEBTU-
YECKUI MaTepHal.

TexHonornyeckasa Kaprta ypoka N2 37

Tema ypoka YMHO}€eH1e MHOro4sieHa Ha MHOro4ieH

Tun ypoka YPOK 3aKpensieHnst 3HaHun

dopmupyembie lMpeamMmeTHble: 3aKpenuTb HaBblKM YMHOXEHWUSI MHOTOYJIeHa Ha MHO-
pe3ynbrarsl roYJieH.
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JInYHOCTHbIE: pa3BUBaTb HaBbIKM CaMOCTOSITENIbHON PabOoTbl, aHau-
3a cBoen paboThl.

MetanpeameTHbie: GOPMUPOBATbL YMEHUE OCYLLIECTBAATb KOHTPO/b
CcBOEW esTeNbHOCT B NpoLiecce AOCTUKEHUS pes3y/bTaTa.

I'InaHMpyeMble y‘-laLIJ,MVlCﬂ Hay4nuTca NpmMMeHATb YMHOXeHWe MHOoro4jeHa Ha MHOro-
pe3ynbtaTtbl YeH npun peweHnn 3anad.
OCcHOBHbIE npaBl/U'lO YMHOX€EHUA MHOro4ieHa Ha MHOIo41eH.
MOHATHUSA
OpraHu3aLMOHHas CTPYKTypa ypoKa
®dopma 3ajaHus AN yyalmXxcs, BbINOJHEHNE KOTOPbIX NPUBEAET
Sranbl opraHu- K AOCTUKEHMUIO MNaHNPYEMbIX Pe3ynbTaToB
npoBeAeHus saum
UAaKTUYECKNE
YypoKa va Y4eGHHUK fnn
maTtepuanbl
1 2 3 4

1. OpraHu3auMoHHbIi 3Tan

2. MNocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHON JEeATENIbHOCTU yyallmuxcs

3. lMpoBepKa AomMallHEero 3agaHusa

4. AkTyanusa- o) YCTHO. MpoynTanTe BblparkeHus:

UMUSl 3HAHUK 1) (10 — a)(a + 10); 5) (3x2 + 2)(x + 2);
2) (1 + x)(x + 3); 6) (11x2 — x)(0,3 — x);
3)(1-4a)l - a); 7) (5x — 1)(x2 + 11x);
4) (7Tx + 5)(5 + x); 8) (4 — a)a? - 2a).

5. 3akpenne- [} Ne 407, 409, 410, 418

HUE U3YYEHHO-

ro matepuana

6. KoHTponb Ne 105 (3, 4),

U KOoppeKuus 106 (1), 107

3HaHUM

7. NoBTOpPEHME 7 Ne 429

8. Pednekcus MpoaonKuTe BbiCKa3biBaHWs 06 ypoKe.

y4ye6GHOM pes- 1. MHe NoHpaBKUACSH CEMOAHSLWHUI YPOK, HO ... .

TEeNbHOCTU Ha 2. Ang MeHs TeMa TpyaHasi, BOT ec/u 6bl ... .

ypOKe 3. Ana MeHs TeMa nérkas, u 1 ... .
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OKOHYaHue

1

2 3 4

9. UHdopma-
umMs 0 gomalu-
HEM 3ajaHuu

§ 11, N2 408, 411, 427

Tema ypoka
Tun ypokKa

PopmupyemMble
pe3ynbTarbl

lMnaunpyemble

TexHonornyeckasa Kaprta ypoka N¢ 38

YMHOXEeHUe MHOro4jieHa Ha MHOro4aeH
YpoK 0606LeHMA U cUcTEMaTU3aL MK 3HAHWUN

MpeameTHbie: 0606UINTL U CUCTEMATU3NPOBATL 3HAHUS ydalluUxcs 06
YMHOMEHUW MHOro41eHa Ha MHOTOY/IEH.

JIn4HOCTHbIE: pa3BuBaTb MO3HaBaTe/bHbIM MHTEPEC K MaTEMaTUKe.

MeTtanpegmetHble: GopmMupoBaTb YMEHME CTaBUTb U popMynMpoBaTb
ans ceba HoBble 3afayn B y4EGE M NO3HaABATENbHON AEATEIbHOCTH.

Yyawmnmca HaydnTca NpuUMeHATb YMHOXEHWE MHOrov/ieHa Ha MHOro-

pe3ysibTatbl YneH npu peweHnn 3agad.
OCcHOBHble MpaBnno YMHOXEHWS MHOFO4YIEHA HA MHOIO4Y/EH.
MOHATUSA
OpraHuM3aLMOHHas CTPYKTYpa ypoKa
dopma 3afgaHua Ana y4almxcs, BbiNofHEHUE KOTOPbIX NpuBeaséT
Stanbl opraHu- K JOCTMXKEHMIO NMAaHUpyeMbIX pe3yabTaTtos
nposeaeHus 3auum
ypoka va Y4eGHUK AupakTnyeckue
maTtepuansl
1 2 3 4

1. OpraHM3auunoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOWM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMalLHEro 3agaHusa

4. AKtyanusa-
LMAa 3HAHUI

0] YcTHO. NpoynTanTe BblparKeHus:
1) (5 — x)x + 10); 5) (x2 + 1)(3x + 2);
2) (0,1 + x)(x + 22); 6) (1542 — x)(5 + x);
3)4-a)(3-a); 7) (5b - 3)(b? - b)'
4) (x + 3)(1 — x); 8) (8 - y)y* -
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OKOHYaHue

1 2 3 4

5. 0606uieHmne ) Ne 412, 416, 420-422, 424
U cuctemartusa-

uusa 3HaHUM 7 N 108-110
6. NoBTOpeHue 7 N2 428

7. Pednekcus ¢ nymato, JjoMallHee 3ajaHue ang MeHs 6yaerT:
y4yeGHOM pes- a) NErknm/TPyaHbIM;

TEeNbHOCTU Ha 6) MHTEPECHBIM/HEUHTEPECHbIM.

ypoke

8. UHdopma- 8§ 11, N2 413, 415, 417

LS 0 gomalu-
HeM 3ajaHuu

KommeHTapum K yrnpaKHeHUusm
N2 420. ab - ba —ab = (10a + b)(10b + a) — ab = 100ab + 10a* + 10b*> + ab —
—ab =10(10ab + a* + b?).
Ne 421. meem: a = 6n + 3, y = 6m + 2. Torma xy = (6n + 3)(6m + 2) =
=36mn+ 12n + 18m + 6 = 6(6mn + 2n + 3n + 1).
Ne 422. [Tocrue PaCKpBITHAA CKOOOK U IPUBEICHUST HOJOOHBIX CJaraeMbIX BbIJe-
JuTh Beipaxkenue ab + be + ac.

§ 12. Pa3fioXeHue MHOro4ieHOB Ha MHOXXMUTEJU.
BbiHeceHUe o0Lero MHOXUTE/IS 3a CKOOKHU

TexHonornyeckasa Kaprta ypoka N2 39

Tema ypoka Pa3noxXeHne MHOro4ieHOB Ha MHOXUTeNUu. BblHeceHue o6uero
MHOUTENIA 3a CKOOKHM

Tun ypoKa YPOK ndyyeHuss HOBOro mMarepuana
dopmupyembie lMpeameTHbIe: NO3HAKOMUTb YyYallMxcs C ornepauunen pasnoxeHus
pe3ynbTarbl MHOrOY/I€eHa Ha MHOXWUTENU, GOPMMPOBaTb YMEHUE BblHECEHUS 06-

LLLEero MHOXUTENSA 32 CKOOKMU.

JInyHocTHbIe: GOopMUPOBaATL CNOCOBHOCTb OCO3HAHHOIO BbiGopa W
NOCTPOEHMS JanbHeNWen NHAMBUAYAIbHOM TPAEKTOPUK 0BYHEHUS.

MertanpegmeTHbie: G¢opMnpoBaTb YMEHME UCMNOSb30BaTb MNpuobpe-
TEHHbIE 3HAHWUSA B NPaKTUYECKOW OEATENbHOCTH.
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lMnaHupyemsbie

Yyalummcs HayduTcsl packfiafblBaTb MHOIOY/IEH Ha MHOMWUTENU, UC-

pe3ynbTatbi nosb3ys METOA BblIHECEHUS OGLLEro MHOXUTENS 38 CKOGKM.
OCHOBHbI€ PaznoxeHne MHOro4yneHa Ha MHOMWUTENMU, BblHECEHUE O6LLEro MHO-
MoHATUS UTeNs 3a CKOGKMU.
OpraHuM3aLMOHHas CTPYKTypa ypoKa
dopma 3apjaHus Ans yyalmxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Jranbl opraHu- K AOCTHMIKEHMIO MIaHUPYEMbIX PE3yNbTaToB
npoBeAeHus saum
naaKTU4ecKue
ypoxa va Yue6HuUK Ava
maTtepualbl

1. OpraHnsauMoHHbIi 3Tan

2. NoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHON AeATE/IbHOCTU yYalluxcs

3. AKkTyanusa- () Ne 430, 431

LM 3HAHUI

4. NU3yyeHune ) TeopeTnyeckuin matepvan § 12
HOBOro mare-

puana

5. MepBuyHoe ) N2 433 (1-14), 435, 437, 439
3aKpenneHue

HOBOro mare- n Ne 111, 113 (4, 3)
puana

6. NoBTOpEHue n Ne 470

7. Utorun ypoka Bonpocsl 1, 2

8. UHdopma- § 12, Bonpochkl 1, 2, N® 434, 436,
1A o AomMall- 438, 440

HEeM 3agaHuun

MeToanyecKkue KoOMMeHTapuu

PaznoskeHne MHOrowieHa Ha MHOXUTEIN — IIPEOOPa30OBAHUE, B OIIpeEse-
JEHHOM CMbICJIE€ 0OpATHOE YMHOKEHHUIO MHOTOWIeHOB. HayunTs yueHnkoB pac-
KJIQJIbIBATh MHOTOWIECHDBI Ha MHOKMTEIM IOPasfo CJOKHEE, YEM HAYYUTh YMHO-
’)aTb MHOrouwileHbl. OBIafeTb TPUEMAMU PA3JI0KEHUsI MHOTOWIEHA Ha MHOXKH-
TeJUu O4YeHb BakHO. Takoro poga mnpeo6pasoBaHus OYAyT NPUMEHSATBHCS IIPU
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M3Y4EHUH MHOTUX TEM: YVIIPOIIEHUE BBIPAKEHUH, PelIeHNEe YPaBHEHMI, HAXO0X-
JeHUE 3HAYEHUS BBIPAKEHUS U T. A. DTa MOTUBAI[MOHHAS I€/Ib OTPakeHa B TEK-
cre naparpada.

Pasnoxenue MHOTro4YwIeHa HAa MHOMKHTEIU METOJAOM BbIHECEHHUSI OOIIETO
MHOXKHUTEJIS 32 CKOOKM OCHOBAaHO HA XOPOILIO 3HAKOMOM YYALIMMCS PACIPEeIn-
TEJILHOM CBOHCTBe yMHOXeHUs. Ha aTo ciienyer o6paTUTh BHUMAHUE YIAITUXCS.
Takske MOKHO HAIIOMHHUTD YYAIIUMCsI, YTO IIPABIJIO IIPUBEACHHUS ITOJOOHBIX CJIa-
raeMbIX OCHOBAaHO Ha BBIHECEHMM OOINEro MHOKUTEJIS 32 CKOOKM.

KommenTapun k 3agade 1 mpumepa 1 odyeHb BaxHBI. 31ech MbI (paKTHUIE-
CKU JOTOBApPHBAECMCsI, B KAKOM CJIydae PellCHMe 3aJa4il Ha Pa3jIOKEHHEe MHOTO-
wIeHa Ha MHOXKUTEJIN MOXHO CYUTATh 3aBEPUIEHHBIM.

3agaya, pazobpanHad B npuMepe 6, JOCTAaTOYHO CJIOXKHAsA. 3/1€Ch IIPOBEJie-
HO HCCIe/JOBaHNE YPaBHEHMS ¢ TapaMeTpoM. Takoro poja 3ajauu TpaJguIMOHHO

TPYAHDI ISl y9aITUXCS.

TexHonornyeckas Kapta ypoka N2 40

Tema ypoKa Pa3noxeHne MHOro4wleHoB Ha MHOXuTenu. BbiHeceHue oGuiero
MHOXUTENA 3a CKOGKM

Tun ypoka YPOK 3aKpenneHns 3HaHum
dopmupyembie lpeameTHble: 3aKPennTb HaBbIK BbIHECEHMS OOLLIEr0 MHOXUTENS 3a
pe3ynbTatbl CKOOKM.
JIn4yHOCTHbIE: GOPMUPOBATbL YMEHWE NPEACTaBATL Pe3Y/NbTaT CBOEN
[eSATeNIbHOCTH.

MeTtanpegmeTHble: GOPMUPOBATL YMEHWE CaMOCTOATENbHO onpeae-
NSATb LIeSIM CBOEro 06y4eHus.

lMnaHnpyemsble Yyawmmcs Hay4yuTcs packiagbiBaTb MHOMOYIE€H Ha MHOMMTENMU, UC-
pe3ynbratbl Nonb3ys METO/ BblHECEHWUS OBLLErO MHOXMUTENA 3a CKOOKM.
OCHOBHbIE PasnoxeHne MHOro4sieHa Ha MHOXMWTENU, BbIHECEHUE OOLLEr0 MHO-
NMOHATHUA UTENA 38 CKOOKM.



OpraHu3alUUOHHasA CTPYKTypa ypoKa

JTanbl
npoBeaeHUs
ypOKa

®dopma
opraHu-

3apaHua ANa y4yawmxcs, BbiMoSHEHUE KOTOPbIX NPUBEAET
K AOCTUMXXEHMIO NJIaHMPYEMbIX pe3y/bTaToB

3auuu

ya

AupakTuyeckue
maTepuanbl

Y4yeGHUK

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa- O] N2 433 (15-21)
LM 3HaHUN
5. 3akpenne- 0] Ne 441, 443, 446, 447, 449, 451,
HUE U3YYEHHO- 455, 469
ro matepuana
n Ne 114
6. NoBTOpEHHe n Ne 471

7. Pednekcus
y4yeGHOM ges-
TENbHOCTU Ha
ypoKe

OTBeTbTE Ha BOMpOC.
Kakue atanbl ypoKa Bbl cynTaeTe Hanbonee yaauHbiMu
1 noyemy?

8. UHdopma-
umMs o0 gomalu-
HEM 3aJaHuu

§ 12, N2 442, 444, 448, 456

KoMMmeHTapuu K ynpaKHeHusam

N¢ 441 (5-8). Hepeako B pemeHun TaKOro TUIIA IPUMEPOB yJaluecs JOIYCKAIOT
OmuOKy IIPU BLIHECEHUHU —1 BO BTOPOM CJIara€MoM.
Ne 446. Umeem: 7 + n? = n(n + 1). B npaBoil 4acTu paBeHCTBA 3aIIUCAHO TIPOU3-

BE€ACHUE JBYX IIOCJAEAOBATE/IbHbIX HATYPAJbHbBIX YMCEJI, OJHO N3 KOTOPbIX

ABJISIETCS YETHBIM.
Ne 455 (1). a’b + ab® - 2ab = ab(a + b) — 2ab = 2ab — 2ab = 0.
N2 455 (2). 12a°D + 16a%b? + 32a°b = 4a*b(3a + 4D) + 32a%b = 4a®b - (-2) + 32a°b =

= 24a°b.

N2 456 (2). a®b* — 2a°D° — a*bb = a®b* — a'bb — 2a°b° = a*b*(a® — b?) — 2a°b° =
= a*b*(2ab + 1) — 2a°b° = 2a°b° + a*b* — 2a°b° = a*b*.
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TexHonornyeckas Kaprta ypoka N2 41

Tema ypoka Pa3noxkeHue MHOro4seHOB Ha MHOXUTenu. BoiHeceHue o6Guero
MHOUTeNs 3a CKOGKHU
Tun ypoka YpoK 0606ueH1s U cucteMaTndaumm 3HaHum
dopmupyembie lpeagmeTHbIe: 0606LNTL U CUCTEMATU3NPOBATb 3HAHUS U HaBbIKKU
pe3ynbTarhl BblHECEHUS OOLLEr0 MHOXMUTENSA 3@ CKOOKM.
JInyHoOCTHBIE: HOpMUpPOBATL YMEHWE COOTHOCUTb MOJNYYEHHbIN pe-
3y/bTaT C NOCTaBNEHHOW LieNblo.
MeTtanpegmeTHbie: GoOpMUPOBaTb YMEHUE OCYLLECTBAATb KOHTPOSb
CBOEN [edATeNIbHOCTU B NpoLiecce JOCTUXKEHUS pedynbTaTa.
lMnaHupyembie Yyalwmmcsa HaydnTcs NpUMeEHATb Pas3noXKeHne MHOro4Y1eHa Ha MHOMK-
pes3ynbTarhl TENN NPU PELLEHUN MaTeEMaTUYECKUX 3aau.
OcHOBHblE PasnoxeHne MHoOro4dneHa Ha MHOXWTENU, BbIHECEHUE O6LWEero MHo-
MoHATUSA UTENs 3a CKOOKM.
OpraHuM3auuMoHHasa CTPYKTypa ypoKa
dopma 3ajaHusa ana yvyawuxcs, BbiMoJIHEHUE KOTOPbIX NpUBEET
Jransl opraHu- K AOCTIKEHUIO MIaHUpyeMbIX Pe3yNbTaToB
nposeaeHus 3aumumn
UaakKTnyeckue
ypOKa va Yye6HUK Ana
maTtepuansbl
1 2 3 4

1. OpraHu3auMoHHbIN 3Tan

2. MNocTaHOBKa Lienu 1 3aaay ypoka. MoTuBaLua y4e6HON AeATEeNIbHOCTU yyalluxca

3. lMpoBepKa gomMalluHero 3agaHus

4. AKTyanusa-
Uua 3HaHUKN

O] Ne 445

5. 0606uWeHne

O] Ne 453, 457, 459, 461, 463, 465,

M cuctemartusa- 467
UM 3HAHUN
7 Ne 115
6. KoHTponb Ne 112, 113 (3, 4)
1 KoppeKuus
3HaHUN




OKOHYaHue

1

2 3 4

7. NMoBTOpEHHUE

n Ne 472

8. Pednekcus
yyebOHOM pes-
TE€NbHOCTU Ha
ypoke

MNepeuncnnte OCHOBHbIE NPOGAEMbI M TPYAHOCTHU, KOTOPbIE
Bbl UCMbITbIBANM BO BpeMs ypoka. Kaknumu cnoco6amu Bbl
nx npeogoneBann?

9. UHdopma-
uMs 0 gomalu-
HEM 3ajaHuu

§ 12, N2 454, 458, 460

§ 13. Pa3noxXeHne MHOro4eHoB Ha MHOXUTEeJMU.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

MnaHupyemsbie
pe3ynbTarbl

OcHoOBHbIe
MOHATUSA

MeTopa rpynnupoBKU

TexHonornyeckasa Kaprta ypoka N2 42

Pa3noxeHue MHOro4ieHOB Ha MHOXUTenun. MeToa rpynnupoBKu
YPOK n3dy4yeHnss HOBOro maTtepuana

lMpeameTHble: dopMUpoBaTb YMEHUE pacKnagblBaTb MHOMO4Y1eH Ha
MHOXHWTENIU MEeTOAOM rpPpynnnupoOBKHN.

JINYHOCTHbIE: GOPMUPOBATL MHTEPEC K M3YYEHUIO TEMbI U KeNlaHue
NPUMEHSATb NPUOBPETEHHbIE 3HAHUS U YMEHMUS.

MetanpegmeTHble: GOpMUPOBaTb YMEHWe COOTHOCUTb CBOW [OeW-
CTBUS C MJaHUPYEMbIMU pe3y/bTaTaMu.

Yyaluics HayduTcs packnaibiBaTb MHOFOYIEH HA MHOXWTENIM MEeTo-
JOM TPYMNMUPOBKHM.

MeToq rpynnupoBKHy.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Atanbl
npoBeaeHUs
ypoKa

®dopma
opraHu-

3apaHua Ana yyaumxcs, BbiMoJHEHWE KOTOPbIX NpUBeaeT
K AOCTMXXEHUIO NJIaHMPYyEMbIX Pe3yNbTaToB

3auuun

ya

OnpakTuyeckue
matepuanbl

Y4ye6HUK

1. OpraHu3auMoHHbIi 3Tan

2. NocTtaHoBKa uwenu 1 3agad ypoka. MotuBauus y4e6HON JeATENIbHOCTU yyaLluxcs

3. AKkTyanusa- (0} YCTHO. PasnoxuTe Ha MHOXUTENN MHOIOUSIEH:
LM 3HAHWUM 1) 3x - 1,5; 5) 10x* + x2;
2) 10a? - a; 6) 2x° — x5;
3) 1542 + 3x; 7) 3y3 - 9y
4) 22x2% — 11x; 8) —2a* + 2a®.
4. U3yyeHune (0} TeopeTnyeckunin matepuan § 13
HOBOro maTte-
puana
5. MepBUyHOE (] Ne 476, 478, 480
3aKkpenneHue
HOBOro MaTe- Ne 116 (1-4),
puana 117 (1)
6. MNoBTOpEHue 7 N2 493
7. Pednekcusa MpoaonuTe BbliCKa3biBaHWs 06 ypoKe.
y4ye6HOM pes- 4 y3Han(a) ... .
TEeNbHOCTU Ha 7 Hayuyuncs(aco) ... .
ypokKe ¢ noHsn(a), 4To MoOry ... .
8. UHdopma- 8§ 13, N2 477,479, 481
uMa o gomalu-
HeM 3ajaHuu

MeToanyeckne KoMmMeHTapuu

PasnoxeHnne MHOTO4JIEHOB HA MHOXKUTEIN METOAOM I'PYIIIMPOBKU — TeMa
TPJAULMOHHO CIO0XKHASA JUid ydammxca. s Toro 4ro6nl cpopMUPOBATH yMEHUE

BHUJETDH HYXHYIO I'DYIIIIMPOBKY CJIAara€MbIX, HaJO PEIINTb 3HAYUTE/IbHOEC KOJIMNYIE-

cTBO ynpakHeHui. 1 naxe B 9TOM ciydae Jajeko He Bceraa yaaércsa cpopMUpo-
BaTh y YYAMIMXCS JOCTATOYHO YCTOMYMBBIE HAaBLIKU. IToaTOMY B 3aBMCMMOCTH OT
BO3MOKHOCTEH KJIacca MOKET OKa3aThCs 11e1eCO00Pa3HbIM OIPAHMYUTBCA pelie-
HHUEM IIPOCTLIX 33/1a4 U 33/1a4 CPEAHETO YPOBHSA CJIOKHOCTHU.
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Yyamuecs: JOJKHBI YCBOUTbD, YTO JUIS Pa3/IOKEHHUSI MHOTOUYIEHA €ro uJe-
HbI HEOOXOAUMO CIPYIIIMPOBATh TAK, YTOOBI CJIaraeMble B KXK/JOH IpyIIle HMMe-
Jau obmuil MHOKUTEAb. OJHAKO 3TO YCIOBUE HE SBJISETCS AOCTATOYHBIM JUIS
Pa3I0KEHNsT MHOTOWIEHA HA MHOMHUTEJIH.

TpagunuoHHOU OHMIMOKOI Y4YaIIMXCS SIBJSETCS HEBHUMAHME K 3HAKaM,
BCJIEACTBUE YErO HA CTAJUU U3MEHEHUs IOPSAKA CJIEJOBAHUS CIAraeMbIX «Tepsi-
IOTCSI» MUHYCBI. B 111X npouIakTuKy 3TOi OMMOKU CJIeyeT OOpaTUTh BHU-
MaHUe Ha Takoe npeobpasosanue: a — b = a + (-b). Ilpu 3ToM B 3aBUCHMOCTH
OT BO3MOXHOCTEH KJIacCa U OTHEJbHBIX YYAIIUXCS MOKHO PEKOMEHJIOBATH
0(OpMJIATH OTPUIATETBHBIA KO(M(PUIMEHT OfHOWIEHA, B YACTHOCTU K03(pdu-
mueHT (—1), Kak OTAEIbHBIN MHOKHUTEIb, [10 KpaiiHeil Mepe, Ha HaYaIbHOM CTa-
JVY U3y4EHUS TEMBI.

3amMeTHuM, 4TO B JAJIbHEHIIEM 3TOT NPUEM IIepexo/ia OT Pa3HOCTH K CyMMe
OyJeT LIMPOKO HCIIOIb30BaThCs, HarpuMep, B § 18 npu BbiBose popmybl pas-
HOCTHU KYOOB C IIOMOIIBIO (DOPMYJIBI CYMMBI KyOOB.

Taxxe cieayer o6paTUTh BHUMAHME HAa CHUTYAIUIO, KOTJA Iepej CKOOKa-
MH, B KOTOpBIE 3aKJII0YAETCS TPYIIIA CIAraeMbIX, CTABUTCS 3HAK «MHUHYC».

CrenyeT BbIpAGOTATD y YUAIUXCS HABBIKK PACIO3HABAHUS TOXKIECTBEHHO
PABHBIX MHOTOWICHOB, MMEIOLINX PA3IHNYHbIA BHEIIHUN BHJ. THINYHBIM HpU-
MepoM siByIsteTcst mapa —a + b u b — a.

TexHonornyeckas Kaprta ypoka N2 43

Tema YPOKa Pa3no)XeHne MHOro4JeHOB Ha MHOXUTEJIN. M(ETOJJI rpynnupoBKHu
Tun ypoka YpOK 3aKkpenneHns 3HaHun

PopmupyemMblie lMpeameTHble: 3aKpennTb HaBblK Pa310XEHUA MHOrOYEeHa Ha MHO-
pe3ynbTarbl HUTENN METOAOM rpynMnMPOBKH.

JInyHOCTHbIE: GOPMUPOBATL YMEHWE MNaHMpoBaTh CBOW [AEWCTBUS
B COOTBETCTBMM C Y4E6HbIM 3aaHUEM.

MetanpegmeTtHbie: GOpPMUPOBaTb YMEHWE CTaBUTb U HOPMYIUPO-
BaTb 415 ceba HOBble 3aAa4vv B y4EGe M No3HaBaTENbHON AedATesNb-

HOCTMW.
MnaHmnpyemblie Yyaluics HayduTcs packiaabiBaTb MHOMOYIEH HA MHOMUTENN METO-
pe3ynbTarbl [OM TPYMNMUPOBKW.

OCHOBHble MeToa rpynnupoBKM.

MOHATHUSA
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Jtanbl
npoBeaeHUs
ypoOKa

®dopma
opraHu-

3apaHua Ana yyaumxcs, BbiNoJHEHWE KOTOPbIX NpUBeaeT
K AOCTMXXEHUIO NJIaHMPYyEMbIX pe3yibTaToB

3auuun

ya

Y4yeGHUK

OunpakTuyeckue
maTtepuanbl

1. OpraHu3auuoHHbIN 3Tan

2. lNMocTaHOBKa Uenu U 3agay ypoka. Motusaumsa y4eOGHON AeATEeNIbHOCTU yyalunxcs

3. lMpoBepKa gomMalluHero 3agaHus

4. AKTyanusa- (0} YCTHO. PasnoxuTte Ha MHOXUTENN MHOMOYJIEH:

UM 3HaAHWUM 1) 9x + 36; 4) x2 + 16x; 7) 5y? — 2,5y5;
2) a? - 4,4a; 5) 13x2 + x5; 8) 3a* + 11a’.
3) 35x2 - Tx; 6) 4x3 — 4445,

5. 3akpenne- [} Ne 482, 484, 489, 490

HUE U3YYEHHO-

ro matepuana Ne 118

6. NMoBTOpEHUE M Ne 494

7. Pednekcus
yye6GHOM pes-
TEeNbHOCTU Ha
YPOKe

OTBETLTE Ha BOMpOC.

Kakue aTtanbl ypoKa Bbl cHuTaeTe Hanbosee yaayHbIMu

n noyemy?

8. NMHdpopma-
uMsa o gomalu-
HeM 3agaHuu

§ 13, N2 483, 485 (1, 2), 495

KoMMmeHTapuu K ynpaKHeHUsam

N2 484 (1). CrexyeT 06paTUTh BHUMAHHUE YIAIMXCS, YTO 3TOT MIPUMEP MOXKHO pe-
MIATh ABYyMs CIIOCO6amMu: (pOPMUPOBATEH IPYIILI IO TP MM IO J[Ba CJIara-

€MDbIX.

Ilepsbrii cr1oco6:
m*n+mn—5-5m+n—>5m>= (m*n + mn +n) + (-5 - bm — b5m?) =
=n(m?*>+m+1) -5 +m+m?) =m?>+m+ 1)(n->5).

Bropoii criocob:
m’n +mn -5 - 5m+n—>5m?>= (-5 +n) + (m’n — b5m?) + (mn — bm) =
=(n-5)+m?(n->5)+mn->5)=(n->5)(1+m+m?).

Crenyer oOpaTUTh BHUMAaHUE YYaIUXCs, 9TO 06a 3TH CIOCOGA IPUBETH
K OJHOMY M TOMY K€ pe3y/IbTaTy (IIOJydeHHbIE PA3JIOKEHUS OTINYAIOTCS
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TOJIBKO IIOPSIAKOM CJI€TOBAHUSA MHOKUTEJICH U CJIaraeMbIX B KaK10M MHO-

JKuTene).

Tema ypoKa
Tun ypoka

dopmupyembie
pe3ynbTatbi

lMnaHupyemsbie

TexHonornyeckas Kaprta ypoka N¢ 44

Pa3noxeHue MHOro4ieHoB Ha MHOXUTenun. MeToa rpynnUpoBKu

YpoK 06006LeH1a U cucteMaTndaumnm 3HaHum

lMpeameTHble: 0606LWNTL U CUCTEMATU3UPOBATL 3HAHWUSA U HaBbIKU
pPa3no0XeHna MHOoro4yieHa Ha MHOXUTeNN MeToAOoM rpyrnnmMpoBKN.

JIn4HOCTHbIE: pa3BUBaTb NO3HaBaTENbHbLIM UHTEPEC K MaTtemMaTuKe.

MeTtanpeameTHbie: pa3B1MBaTb MOTUBbI U MHTEPECHI CBOEN MNO3HaBa-

TENbHON [eATeNIbHOCTH.

Yyalummcs Hay4yuTca packiajblBaTb MHOMOYJIEH HA8 MHOXWUTENU METO-

pesynbTatbi AOM TpynMnUPOBKHM.
OcHoBHble MeTog rpynnupoBKHy.
MoHATUS
OpraHuM3aLMOHHas CTPYKTYpa ypoKa
dopma 3ajaHus Ans y4aluxcsl, BbiMOJHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTUMIKEHMIO NIaHUPYEMbIX PE3yNbTaToB
npoBeAeHus saunm
ypoka va Y4eBHUK Ounpaxtnyeckue
maTepuanbl
1 2 3 a

1. OpraHusauMnoHHbIN 3Tan

2. NoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HOM AeATENIbHOCTU yyalluxcs

3. MNpoBepKa gomMalLHEero 3agaHusa

4. AKtyanusa-
Uus 3HaHUN

O] YcTHO. HazoBuTe cnocobbl pasnoxe-
HUSE MHOTOY/IEHOB Ha MHOXMUTENN.

5. 0606LeHne

O] Ne 486, 487, 491, 492

U cuctematusa-

LU 3HAHWIA Ne 119

6. KoHTponb n N2 116 (5-8),
M KoppeKuums 117 (1)
3HaHUN1
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OKOHYaHue

1 2 3 4
7. Pednekcus OTBETbTE Ha BOMPOCHI.
y4ye6HOM pes- YTo Bam 6onee BCero yaanocb BO BpeMs ypoKa?
TENbHOCTU Ha Kakune Buabl AesTeNbHOCTM GblIM BbINOSHEHBI BaMW Hanbo-
ypoKe nee ycnewHo? HazoBute Hanbonee apPOeKTUBHbIE U3 HUX.
8. UHdopma- § 13, N2 485 (3, 4), 488, 496
uMs o0 gomaul-
HeM 3ajaHuu

KoMMmeHTapuu K ynpaKHeHUsam

N° 487, 488. 9TO HOCTATOYHO TPYAHBIE ISl CEMHUKJIACCHUKOB 3aja4yu. B 3aBucu-
MOCTH OT BO3MOXKHOCTEH KJIacca L[eJ1eCOO0PA3HO PACIIUPUTh KOJIUIECTBO
3a1a4 3a c4éT 3amaun 119 U3 IMIaKTHYeCKNX MaTepPUAIOB IO Iredpe I
7 knacca.

Ypok N2 45

KoHTponbHas pa6ota N2 3

§ 14. NpousBeaeHue pa3sHOCTU U CYMMbI ABYX Bbipa*KeHU#H

TexHonornyeckasa Kaprta ypoka N2 46

Tema ypoka MpousBegeHne pa3HOCTU U CYMMbI ABYX BblpaXKeHMit

Tun ypoka YpoK M3y4eHUs HOBOro matepuana

dopmupyemble MpeameTHbie: GOPMUPOBaTbL YMEHWE NPUMEHHATL NPaBMIo Npou3Be-
pe3ynbTarhbl JIEHWUA PAa3HOCTU U CYMMbI IBYX BbIPaXEHUM.

JIn4HOCTHBLIE: HOPMUPOBATL LENOCTHOE MUPOBO33PEHUE, COOTBET-
CTBYIOLLEE COBPEMEHHOMY YPOBHIO PA3BUTUA HayKU U OBLLECTBEHHOM
NpPaKTUKM.

MertanpeameTHbie: GOPMUPOBATL YMEHWE CaMOCTOATENbHO onpeje-
NATb LESIM CBOEro 06y4eHUs.

MnaHupyembie Yyawumncs Haydutcs NpUMEHATb MpPaBuio MPOU3BEAEHWS Pa3HOCTU
pesynbTarbl M CYMMbl ABYX BbIPaXeHUM.

OcHoBHbIE dopmMyna coKpalEHHOro YMHOXEHHUS, NpaBuIO NMPOM3BEAEHUs pas-
MOHATHSA HOCTV M CYyMMbl ABYX BbIPaXeHUNM.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHuna gna yvyalimuxcs, BbiMOJIHEHUE KOTOPbIX NPUBEAET
Sran opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus 3auum
ypoka va VUEBHUK AvpakTuyeckue
MaTtepuanbl
1. OpraHusauMnoHHbIN 3Tan
2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HOM AeATENIbHOCTU yyalluxcs
3. AKkTyanusa- ) Ne 497
LM 3HAHUI
4. U3yyeHune O] TeopeTunyeckun matepuan § 14
HOBOIO mMare-
puana
5. NepBuyHoOE 0} N2 499, 500 (1-5), 502, 504
3aKpennieHue
HOBOro mare- " Ne 120 (1-6)
puana
6. NoBTOpEHUe n Ne 525
7. Utorun ypoka Bonpochl 1, 2
8. UHdopma- § 14, sonpochkl 1, 2, N® 501, 503,
Lu1a o aomMall- 505
HEeM 3agaHuu

MeToanyeckue KOMMEHTapuu

Teoperndecknit MmaTepuas 3Toro maparpaga f0CTaToO4HO IPOCT, IIOITOMY
MOJKHO IIPEIJIOKUTD YIAMMCS IPOYUTATh TEKCT camocTosiTeapHo. [locie mpo-
PabOTKU yJaIUMUCS TEKCTA CJIENyeT 3a1aTh BOIPOCHI, NPUBEAEHHBIC B KOHIIE
naparpada. Taxxe nesecoobpasHo 3a5aTh BOIPOC, IOYEMY ITOTyIEHHOE TOXKIE-
CTBO Ha3bIBAIOT (DOPMYJION COKPAIEHHOTO YMHOMXEHUS.

ITpu oTpaboTKE HABBIKOB IPUMEHEHUs (POPMYJIbI IPOU3BEIEHUS PA3HOCTH
Y CyMMBI 0CO00O€ BHMMAHUE HaJo OOpaTUTh Ha BeIpaxeHus Bupa (a + b)(b — a),
(a+b)(—a+ D), (—a + b)(—a — b). ImeHHO npu npeoGpasoBaHUM TAKOTO BUA
BBIPAKEHUI ydaluecs JOIyCKAIT HauOOo IblIee KOJNIECTBO OMNOOK. 3/1ech yJa-
IMMCSI MOJKHO JIaTh TaKOI COBET: OPMEHTHUPOBATHCS HA BbIPaKEHHUE B CKOOKAX,
cofieprKalee pasHOCTb.

IToxgpo6Hble 3azaun pazoOpaHbl B IpuMepax 1 u 2 naparpada.
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®opmysry TpoU3BEAECHUS PA3HOCTU M CYMMBI JIBYX BBIPQKEHUN U €€ ClIo-
BeCHYI0 (POPMYIMPOBKY yJaluecs JOJKHBI 3ar1oMHUTE. He o6s3arennno Tpedo-
BaTh OT yJaImUXcsl (POPMAILHOTO 3ayYUBAHUSA CIOBECHON (POPMYJINPOBKU, OJHA-
KO yJamuiics JJOJKEH, 3allOMHUB (pOPMYyJTy, YMETh IO HEH BOCIPOU3BECTH CJIO-
BECHYIO (POPMYJIHUPOBKY OJIM3KO K TEKCTY, IPUBEIEHHOMY B YueOHUKE.

TexHonornyeckasa Kaprta ypoka N? 47

Tema YPOKa npouaseneuue Pa3HOCTU U CYMMbI ABYX Bblpa)KeHMﬁ
Tun ypoKa YPOK 3aKpenneHns 3HaHum
dopmupyemsbie lpeameTHble: 3aKpenuTb HaBbIK MPUMEHEHUS NpaBuna npoussene-
pe3ynbTarsl HUS Pa3HOCTU U CYMMbI [IBYX BblpaxeHUHN.
JInyHocTHbie: GopMUPOBaTbL CMOCOBGHOCTb OCO3HaHHOro BblIGOpa
WU MOCTPOEHUSA AalbHENIIEN UHOAMBUAYASIbHOW TpaeKTopuu oby4e-
HUS.
MeTtanpeameTHbie: GopmMupoBaTb YMEHME pa3BMBaTb MOTUBLI U UH-
Tepechbl CBOEN No3HaBaTe/IbHOM AeATENbHOCTH.
lMnauupyemsoie Yyalwumncs Hayuutca npuMEHATb NpaBuio NPOU3BeLEHUS Pa3HOCTU U
pe3ynbTarbl CYMMbI [IBYX BbIParKEHWUN.
OCHOBHblE dopMyna COKpaLLEHHOrO YMHOMXEHWS, NPaBuao NPou3BefeHUs pas-
MOHATUS HOCTM M CYyMMbI ABYX BblpaxeHWMN.
OpraHuM3auMoHHasa CTPYKTypa ypoKa
dopma 3ajaHusa ana yvyawmuxcs, BbiMoJIHEHUE KOTOPbIX NpUBEAET
Jransl opraHu- K AOCTUMKEHMIO MNaHUPyEMbIX pe3ynbTaToB
nposeaeHus 3aumum
UaaKTU4ecKue
ypoxa va YueGHHK Ana
martepuanbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. MNMocTtaHOBKa uenu U 3agay ypoka. Motusaums y4eOGHON AeATEeNIbHOCTU yyalunxcs

3. lMpoBepKa gomMalluHero 3agaHus

4. AkTyanusa-
UM 3HAHUN

[} YctHo: N2 500 (6-10)
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OKOHYaHue

1

2 3 4

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

) Ne 508, 510, 512, 513, 515

7 Ne 120 (7-10),
122 (2, 3)

6. NoBTOpEHHe

n Ne 526

7. Pedbnekcusa
yyebOHOM pes-
TENbHOCTU Ha
ypoKe

MpoponuTte BbiCKa3biBaHUSA 06 ypoKe.
4 y3Han(a) ... .

7 Haydunca(ace) ... .

7 noHsn(a), 4To mory ... .

8. UHdopma-
uMs 0 gomall-
HEM 3ajaHuu

§ 14, N2 509, 511, 514

Tema ypoka
Tun ypoka

PopmupyemMble
pe3ynbTarbl

lMnaHupyemsbie
pe3ynbrarbl

OcHoOBHbIe
MOHATUSA

TexHonornyeckas Kapta ypoka N2 48

MpousBeaeHne pasHOCTU U CYMMbl ABYX Bblpa*KeHUM
YpoK 0606LeHMa U cucTeMaTn3dalmm 3HaHUM

lMpeameTHble: 0606WUTL U CUCTEMATU3MPOBATL 3HAHUSA M HaBbIK
NPUMEHEHNS NpaBuKna NPoM3BeaeHNS PAa3HOCTU U CyMMbI IBYX Bbipa-
HEHUN.

JIN4HOCTHbIE: pPa3BMBaTb HAaBblKM CaMOCTOSTENbHON PaboThbl, aHaNn-
3a CBOeN paboThl.

MeTtanpegmeTHbie: GOpPMUPOBaTb YMEHWE OCYLECTBNATb KOHTPOIb
CBOEN AeATeNIbHOCTU B NMpOLIecce AOCTUKEHUS pesynbTaTa.

Yyaluics Hayyutcs NMPUMEHSTb NPaBWIO MPOU3BEAEHUS Pa3HOCTU
M CYMMbI [IBYX BblpaXKeHWi.

dopmMyna COKpaLlIEHHOO YMHOMEHUS, NPaBUIo NPou3BedeH s pas-
HOCTM U CYMMbI [BYX BbIparKEHWM.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

®opma 3ajaHns ANA yHalnXcs, BbIMONHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTIKEHUIO MIaHUpyeMbIX Pe3ybTaToB
nposefeHus saum
naaKTMyeckue
YpoKa il YueGHuK Ava
matepuanb

1. OpraHusauuoHHbIR 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus yueGHOM AeATEIbHOCTU yUalluxcs

3. lMpoBepKa gomMalluHero 3agaHus

4. AkTyanusa- [0} YctHo: N2 506

Lua 3HaHUKN

5. 0606ueHne ) Ne 517-519, 521, 523

M cucTtemaTusa-

UMUsa 3HAHUM

6. KoHTtponb Ne 121, 122 (1)
M KOppeKuus

3HaHWUN

7. NMoBTOpEeHUe 7 Ne 527, 528

8. Pednekcusa MpoaonKuTe BbiCKa3blBaHWS 06 ypoKe.

y4ye6HOM pesq- 1. CamMblM UHTEPECHbLIM Ha YPOKE AN MEHS 6bINOo ... .
TEeNbHOCTU Ha 2. 9 Hayuuncsa(ace) ... .

ypoke 3. 4 xoTten(a) 6bl eLLé y3HaTb ... .

9. Undopma- § 14, N2 520, 522, 524,

uua o gomaltu- non. N 532

HeM 3ajaHuu

KomMeHTapuu K ynpaxHeHuam

N2 521 (5). (2 + 1)(22+ 1)(2* + 1)(28 + 1)(2'0 + 1) — 2% =
(2-D(2+1)(22+ D24+ 1)(28+1)(216+ 1) — 22 =
(22— 1)(22+ 1)(24 + 1)(25 + 1)(216 + 1) — 232 =
= (2P -1D)(2*+ 1)(28 + 1)(210 + 1) — 282 =
=(28-1)(28 + 1)(216 + 1) — 232 =
=(210 - 1)(210+1) —2%2=2%2 -1 — 2% =],
Ne 523 (2). 1 234 567 - 1 234 569 = (1 234 568 — 1)(1 234 568 + 1) =
=1284 5682 -1 <1 234 5682
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§ 15. Pa3HoCcTb KBaapaToOB ABYX Bbipa*KeHUMn

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

lMnaHnpyemble

TexHonornyeckasa Kapta ypoka N2 49

PasHocTb KBaagpaToOB ABYX Bblpa>KeHHit
YpOK M3y4yeHns HOBOro matepuana

MpegmeTHbIe: GOPMUPOBATL YMEHME NMPUMEHATb GOPMYY PasHOCTH
KBaJpaToB [ABYX BblparKEHWIA.

JIn4HOCTHbIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLWEHWE K 0BYHEHMUIO,
rOTOBHOCTb K CaMOPa3BUTHIO U CaMO06Pa30BaHUI0 Ha OCHOBE MOTH-
BaLMM K 0GY4YEHMIO U MO3HaHMIO.

MetanpeameTHbie: GOPMUPOBaTL YMEHWE CpaBHUBATb, aHaNU3MpPO-
BaTb, MOAENMPOBaTL BbIGOP CNOCOGOB AEATENBHOCTH.

Yyawmnmca HayduTca npuMeHaTb Gopmynly pa3HOCTM KBaapaToB ABYX

pe3ysibTatbl Bblpa)KeHVIlh.
OCHOBHble dopmMyna pa3HOCTU KBaApPaTOB ABYX BblPaXKeHWUN.
MOHATHUSA
OpraHu3aunoHHas CTPYKTypa ypoKa
dopma 3apaHua Ans yyawmxcsi, BbiNoJHEHUE KOTOPbIX NPUBEAET
Sransl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
npoBejAeHust —
ypoka va Y4eBHUK Aunpaktnyeckue
Matepuanbl
1 2 3 4

1. OpraHnsauuoHHbIi 3Tan

2. MNocTaHoOBKa Lienu U 3aa4y ypoka. MoTuBaLMa y4e6GHON AeATEIbHOCTU yYallmxcs

3. AKkTyanusa-
LM 3HAHUI

® Ne 530, 531

4. U3yyeHue
HOBOro mare-
puana

0} TeopeTnyeckuit matepunan § 15

5. NepBuyHoe
3aKkpenneHue
HOBOro marte-
puana

O] Ne 533, 534, 536, 538, 540, 544

7 Ne 123 (1-5), 124
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OKOHYaHue

1 2 3 4
6. NMoBTOpEHHE M Ne 559
7. Utormn ypoka Bonpocsl 1, 2
8. UHdopma- § 15, Bonpochkl 1, 2, N2 537, 539,
uua o gomalu- 541
HeM 3ajaHuu

MeToanyeckue KOMMeEHTapuu

He crexyer roBopuTh yyamumcs, 4TO B 3TOM Iaparpade OHU U3ydaioT HO-
ByI0 (popmyary. 31€Ch IPUBOAUTCS MHAA TPAKTOBKA U MHOE IIPUMEHEHHE 3HAKO-
MOTO TOXA€CTBA. BaKHO MOAUEPKHYTD, YTO 3TO TOKAECTBO JAET €ME OJAMH CIIO-
co0 pa3NoKEHUsI MHOTOUJIEHA Ha MHOXKHUTENIU, OTINYHBIA OT BbIHECEHUs ObIIe-
IO MHOKUTEJIS 32 CKOOKM M METOJ[a TPYIIIMPOBKU.

OnHa U3 OCHOBHBIX CJIOKHOCTEH — HAYYUTDH 3AIMCBLIBATD JBYYJIEH B BHUJIE
Pa3HOCTHU KBaJPaTOB JABYX BbIpakeHUi. [loaTomy B Havaie u3yueHUs 3TOMU TEMbI
npu oopMIEHUN PENIEHUs 3a/1a4 HE CJIeyeT MPOIYCKATh 3TAIl IPEJCTaBICHU
BLIPAKEHUSA B BUJIE KBaJ[paTa HEKOTOPOTO BbIPAKEHUS.

®opmysy pazHOCTH KBaJpaTOB U €€ cI0BeCHYI0 (GOPMYIUPOBKY yJaluecs
JOJKHBI 3aIIOMHUTD.

TexHonornyeckasa Kaprta ypoka N2 50

Tema ypoKa Pa3HocTb KBaagpaToB BYX BbIpaXeHUW

Tun ypoKa YPOK 3aKkpenneHns 3HaHun

dopmupyembie lpeameTHbIe: 3aKpenuTb HaBblK MPUMEHeHUs GopMynbl PasHOCTH
pe3ynbTarbl KBaJpaToB [BYX BblparKEHUN.

JInYHOCTHbIE: Pa3BUBaTb HAaBbIKM CaMOCTOSTENIbHOM PaboThbl, aHaNu-
3a CBOEN paboThl.

MeTtanpegmeTHbie: GOpMUPOBaTb YMEHME ONPeAEnsTb CNOCOobbl Aen-
CTBUIM B pamMKax MPefsIoXeHHbIX YCOBUA U TpeOGOBaHWK, KOPPEKTH-
poBaTb CBOMW AENCTBUSA B COOTBETCTBUM C UBMEHSAIOLENCS CUTyaLMEN.

lMnaHnpyemble Yyalmmncs HayquTcs NpUMeHaTb GopMyny pas3HOCTU KBaApaToB ABYX
pe3ynbTarbl BblpaXEHWW.

OCHOBHbIE dopmyna pas3HOCTU KBaApPaTOB [ABYX BbIPAXKEHWUN.

MOHATUSA
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alunxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Sran opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus saunm
naaKTU4ecKue
Ypoka va Y4e6HUK Avn
matepuarbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa- o} Ne 535
LA 3HAHUN
5. 3akpenne- O] Ne 542, 546, 548, 550, 552,
HUE U3YYEeHHO- 554-557
ro marepuvana
n Ne 126
6. KoHTponb N2 123 (6-10),
M KoppeKuums 125 (1, 2)
3HaHU1
7. MoBTOpeHue n N2 560
8. Pednekcusa 3apaHus Ha ypoke 6binu:
y4yeGHOM ges- a) Nérkue;
TENbHOCTU Ha 0) TPyAOHblE.
ypoKe
9. UHdopma- § 15, N2 543, 549, 551

uMa o gomall-
HeM 3ajaHuu

KoMMmeHTapuu K ynpaKHeHuam

Ne552(1). (m+1)2-n>=(n+1-n)(n+1+n)=mnm+1) +n.
Ne 555. (10a + b)% — (10b + a)? = 693;
(10a + b — 10b — a)(10a + b + 10b + a) = 693
(9a — 9b)(11a + 11b) = 693; 99(a — b)(a + b) = 693;
(a—b)(a+b)="1.
CieoBaTesbHO, 3HAYEHUS BbIpOKEHUN @ — b u a + b — HaTypaibHbIe Je-
aurenn yucaa 7. [lonygaem, utoa -b=1,a+b="7. Orciopaa=4, b =3.
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Ne 557. meem: (b — 2)(b + 2)x =D — 2.
Ecmu b = 2, To ypaBaenne npunnmaer Bug 0x = 0 1 nMeeT G6€CKOHEYHO
MHOTO KOPHEM.
Eciu b = -2, to ypaBuenue npunumaet sug 0x = —4 1 He MMeeT KOPHEI.
Ecrm b # 2 m b # -2, To ypaBHEHHE HMEET €JUHCTBEHHBIH KOPEHb

x=(b-2): (b2-4).

§ 16. KBapgpaTt cymMbl U KBaagpaT pa3HOCTU ABYX BbIpaXXeHUMN

TexHonornyeckasa Kaprta ypoka N2 51

Tema ypoka KBaapaT cymmbl U KBagpaT pa3HOCTU ABYX BblpaKeHuit
Tun ypoka YPOK U3y4yeHust HOBOro Matepuana
®dopmupyembie MpeameTHbie: GOPMUPOBaATb YMEHUE AOKa3biBaTb U NPUMEHSATb dop-
pe3ynbTarbl Mynbl KBajpaTa CyMMbl M KBajpaTa Pa3HOCTW [BYX BblpaxKeHUN.
JIn4HOCTHbIE: GOPMUPOBATL UHTEPEC K U3YHEHWUIO TEMbI U XKenaHue
NPUMEHATb rlpM06peTéHHble 3HaHWA N YMEHUA.
MeTtanpeameTHbie: GOpMUPOBaTL YMEHWe WCMoab30BaTb npuobpe-
TEHHbIE 3HaHWUS B NPAKTUYECKOW AeATENbHOCTH.
MnaHnpyembie Yyalmincs HayuuTcs [0KasblBaTb M MPUMEHSTb GopMynbl KBajpaTa
pe3ynbTatbl CYMMbI M KBafpaTa pa3HOCTU ABYX BbIParKeHWNM.
OCHOBHbIE dopmyna KBagpaTa CyMMbl ABYX BbipaKeHui, dopmMyna KBagpaTta
MoHATUS PasHOCTW ABYX BblpaxKeHWH.
OpraHu3aLMOoHHas CTPYKTypa ypoKa
dopma 3agaHusa Ans ydawmxcs, BbiNOJHEHUE KOTOPbIX NPUBEAET
Sranbl opraHu- K AOCTUKEHMUIO MaHNPYEMbIX pe3ynbTaToB
npoBeaeHus
ypoKa sauun N— Jupaktuyeckue
YA maTtepuansi
1 2 3 4

1. OpraHu3auMoHHbIN 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus yueGHOM JEeATEIbHOCTU yyalluxcs

3. AKTyanusa-
Uua 3HaHUKN

o) Ne 564, 565
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OKOHYaHue

1 2 3 4
4. NU3yyeHune ) TeopeTnyeckuin matepvan § 16
HOBOIO mMarte-
puana
5. MepBuyHoe O] N2 567, 568, 569 (1-12), 571,
3aKpenseHune 577,601
HOBOro marte-
puana n Ne 127 (6-15)
6. NMoBTOpEHHe n Ne 616
7. Utorun ypoka Bonpockl 1-4
8. UHdopma- § 16, sonpockl 1-4, N2 570, 572,
u1a o0 gomalu- 617
HEeM 3agaHuu

MeToanyeckue KOMMeEHTapuu

BsiBoz popMysibl KBaJpaTa CyMMBI M KBaJpaTa PasHOCTH JABYX BbIPAKEHUI
HE MPEACTABIACT IS YIAIUUXCS CI0XKHOCTH. I103TOMYy MOKHO NPEIIOKUTD yuae-
HUKAM BBIIIOJIHUTH JOKA3aTEJIbCTBO CAMOCTOSITEIBHO, IPEABAPUTEIBHO CAEIaB
TaKHUe 3AIUCH:

(a+b)?=(a+b)(a+b)

(a-b)*=(a-b)(a-b)

B 3aBuCHUMOCTH OT BO3MOKHOCTEH KJIACCA MOKET OKa3aThCs IeIecoodpas-
HBIM YK€ Ha IIePBbIX TAIIAX 3HAKOMCTBA ¢ (POPMYJIaMH IPOULTIOCTPHUPOBATD HX
JIOKA3aTeJIbCTBA C IIOMOINBIO T€OMETPUUECKON MHTEPIPETALNU: pa3odbpars pe-
menue 3agaudn Ne 601.

@®opmyIIbl KBagpaTa CyMMbI U KBaJ[paTa Pa3HOCTH U UX CJIOBECHbIE (popmy-
JIMPOBKU yYaIHUECs JOJKHBI 3aIIOMHUTbD.

TexHonornyeckasa Kaprta ypoka N2 52

Tema ypoka KBappart cymMbl 1 KBaagpaT pa3HOCTU ABYX BblpaKeHUM

Tun ypoka YPOK 3aKpensieHns 3HaHun

dopmupyembie lMpeamMmeTHble: 3aKpenuTb HaBbIKKM NMPUMeHeHWs GopMyn KBagparta
pe3ynbrarbl CYMMbI 1 KBagpaTta pa3HOCTU [ABYX BblparKEHUN.

JIn4HOCTHbIE: PopmMUMpOBaTbL YMEHWE MNaHUpoBaTb CBOM [AEUCTBUA
B COOTBETCTBUU C y4eOHbIM 3adaHUEM.
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MeTtanpeameTHble: GOpPMUPOBaTb YMEHWEe COOTHOCUTb CBOW [el-
CTBWA C MNaHMPYEeMbIMW pe3ynbTaTaMu.

Mnanupyembie Yyawminca Haydutca npuMeHaTb GopMynbl KBajpaTta CyMMbl U KBa-
pesynbTathbi Apata pasHOCTU ABYX BbIPaKEHW.
OcHoBHbIe dopmyna KBagpaTa CyMMbl [BYX BbIpaeHuit, dopmyna Ksagpata
NOHATHS Pa3HOCTH ABYX BblPaXEHNN.
OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3ajaHus Ans ydalmxcs, BbiNoJHEHUE KOTOPbIX NpUBeaéT
Sransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3ynbTaToB
nposeaeHus sauun
MAaKTUYECKU
ypoKa va YueGHuUK Anna eckme
maTepuanbl

1. OpraHu3auMoHHbIi 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ue6HON JeATENbHOCTU yyallmuxcs

3. MpoBepKa gomMalluHero 3agaHusa

4. AkTyanusa- (o} Bonpocbl 1-4
UM 3HAHUN
5. 3akpenne- o) Ne 573, 575, 578, 580, 581, 583,
HUE U3YYeHHOo- 585, 602, 603
ro matepuana
M N2 128 (4-10)
6. MNoBTOpEHUe 7 Ne 618

7. Pednekcus
y4yeGHOM pes-
TEeNbHOCTU Ha
ypoke

OTBETbTE Ha BOMPOCHI.

1. Mpwv BbINOSIHEHWM KaKWX 3afaHni Bbl OWMGANCL? Movemy?
2. YKaxuTe NPUYMHbI YCNEXOB M Heyaay Ballen aedTenbHo-

CTU Ha ypoKe.

8. UHdopma-
uMsa o gomaul-
HEeM 3aJaHuM

§ 16, N2 574, 576, 579, 582

KoMMeHTapuu K ynpaxKHeHusmM

Ne 602. Mimeem: (212 + 1)2 =4n? + 4n + 1 = 4n(n + 1) + 1. IlockonbKy 3HaUeHUE
BBIpKEHUs 72(7 + 1) ABIAETCS YETHBIM YHUCIOM, TO 3HAYEHUE BBIPAKEHUST
4n(n + 1) gesurcs vaneno Ha 8. Takum obpasom, (212 + 1)2=8k + 1, rue

ke N.
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TexHonornyeckasa Kaprta ypoka N2 53

Tema YPOKa KBaApaT CYMMbI U KBajpaT Pa3HOCTU ABYX Bblpa)KeHVlﬁ

Tun ypoka YpOK 3aKkpenneHns 3HaHun

Popmupyemblie lMpeameTHble: 3aKpenuTb HaBbIKM MPUMeEHeHWs GopMyn KBagparta
pe3ynbTarbl CYMMbl M KBagpaTta pa3HOCTU ABYX BblparKeHUN.

JINYHOCTHbIE: pa3BMBaTb HaBbIKM CaMOCTOSITENIbHON PabOThl, aHaNu-
3a cBoen paboThl.

MeTtanpeameTHbie: GOPMUPOBaTb YMEHUE OCYLIECTBSTb KOHTPOJIb
CBOEN [esTeNbHOCTM B MpoLecce JOCTUKEHUS pesynbTaTa.

lnaunpyemble Yyawmnmca HayduTca npuMeHaTb GopMysbl KBagpaTta CyMMbl U KBaj-
pe3ynbTatbl paTa pa3HOCTM ABYX BblPaXKEHWUN.

OCHOBHblE dopmMyna KBagpata CymMMbl ABYX BblpaxeHuin, ¢opmyna KBagparta
MOHATUSA Pa3HOCTM ABYX BblPaXKEHWUN.

OpraH13aLMoHHan CTPYKTypa ypoKa

dopma 3agaHus Ansa yyalmxcs, BbINoOJHEHNE KOTOPbIX NPUBEAET
dranbl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
npoBeAeHuns sauum
MAAKTUYECKNE
ypoka va YueGHUK Ava
maTepuansl
1 2 3 4

1. OpraHusauMoHHbIi 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOWN AEeATE/IbHOCTU ydalluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa- ) N2 569 (13-18)
LM 3HAHUI
5. KoHTponb n Ne 128 (1-3),
MU KoppeKuumsa 130 (3), 131 (2)
3HaHUM
6. 3akpenne- O] Ne 586, 588, 590, 592, 593, 595,
HUE U3YYEHHO- 597, 604, 605
ro matepuana
n Ne 129
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OKOHYaHue

1

2 3 4

7. NoBTOpEHME

n Ne 619

8. Pednekcus
yyeGHOM pes-
TENbHOCTU Ha
ypoke

OTBETbTE Ha BOMPOCHI.

YTo Bam 60siee BCEro yaanocb BO BpeMs ypoKa?

Kakune BUAbl 4eATENBHOCTM Obl BbINOAHEHbI BaMK Hanbo-
nee ycnewHo? HazoBute Hanbonee adPeKTUBHbIE N3 HUX.

9. UHdopma-
uMsa o gomalu-
HeM 3ajaHuu

§ 16, N2 587, 589, 594

Tema ypoKa
Tun ypoKa

Popmupyemble
pe3ynbTarbl

lnaHupyemble
pe3ynbTarbl

OCcHOBHbIE
MOHATUSA

TexHonornyeckasa Kaprta ypoka N¢ 54

KBagpart cymmbl U KBagpaTt pa3HOCTU ABYX BbipaXeHU#
YpoK 060611eH1a U cucteMaTn3dalmm 3HaHUn

lMpeameTHble: 0600WNUTL U CUCTEMATUM3UPOBATb 3HAHWA W HaBbIKK
npumMeHeHuss GopMyn KBagpata CyMMbl U KBajpaTa pa3HOCTU ABYX
BbIpaXeHWMn.

JInyHOCTHbIE: pa3BMBaTb FOTOBHOCTb K CaMO06pa30BaHUIo U pelle-
HWIO TBOPYECKUX 3ajay.

MeTtanpegmetHble: dopMUpoBaTb YMEHWE CTaBUTb U HOPMYIUPO-
BaTb A4/15 ce65 HOBble 3afayu B y4E6e 1 MO3HaBaTENbHOM AESATENbHO-
CTW, pa3BMBaTb MOTUBbI M MHTEPECHbl CBOEN MO3HaBaTe/bHOM Aes-
TENbHOCTH.

Yyawmmcsa HayduTca npuMeHsaTb Gopmysbl KBagpata CyMMbl U KBaj-
pata pa3HOCTW ABYX BblParKEHUN.

dopmyna KBagpaTa CyMMbl ABYX BbliparKeHWit, dopmyna KBagpaTta
PasHOCTW ABYX BblpaxKeHWH.

86



OpraHu3alUUOHHasA CTPYKTypa ypoKa

JTanbl
npoBeaeHUs
ypoOKa

dopma 3aaaHua ANS yyaluxcsl, BbiNoJHEHNEe KOTOPbIX NPpUBEAET
opraHu- K JJOCTXKEHMIO MIaHUPyeMbIX pe3ynbTaToB
3auuu naaKTU4YecKue
va Y4yeGHuUK Ann
martepuansbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa-
LM 3HaHUN

0] Ne 127 (1-5)

5. 0606L1eHue
U cucTtemaTusa-

O] Ne 598, 600, 607, 609, 611,
613-615

LM 3HAHUI

" Ne 131 (3, 4)

6. NoBTOpEHHe

n Ne 620, 621

7. Pednekcus
y4yeGHOM ges-
TENbHOCTU Ha
ypoKe

OTBEeTbTE Ha BOMPOCHI.
Y10 Bbl OXMAANM OT ypoka? YTo nonyynnocb? HYto He no-
Ny4Ynnocb?

8. UHdopma-
umMs o0 gomalu-
HEM 3aJaHuu

§ 16, N2 599, 608, 610

KoMMmeHTapuu K ynpaKHeHusam

N2 598-600. DTU yIpa)XHEHUS IMOKA3LIBAIOT BO3MOKHOCTH OOOOIEHMsI U3ydae-
MBIX (DOPMYIL.

Ne 607. lImeem: n

= 81k% + 90k + 18 + 7 = 9(9&2 + 10k + 2) + 7. CrexoBareabHO, UCKOMBI

= 9k + 5. Orcioga n?> = (9% + 5)> = 81k% + 90k + 25

OCTaTOK paBeH 7.
N2 613, 614. [Ipu pemeHnu 3TUX 3aJad KEJATEJbHO BOCIIOIb30BATHCS (POPMY-
JIOH, IoKazaHHON npu pemenun 3agadan Ne 600.
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§ 17. Npeo6pa3oBaHUe MHOro4ieHa B KBagpaTt CyMMbl

WX Pa3HOCTU ABYX BblpaXeHUM

TexHonornyeckasa Kaprta ypoka N2 55

Tema ypoka NMpeoGpa3oBaHue MHOrowleHa B KBajpaT CyMMbl WAM Pa3HOCTH
ABYX BblpaXeHUi

Tun ypoKa YpOK n3y4yeHna HOBOro maTtepuana

dopmupyembie lpeagmeTHbIe: GOpMUPOBATL YMEHUE Mpeobpa3oBbiBaTb MHOIOY/EH

pe3y/bTrarbl B KBaJpaT CyMMbl UKW Pa3HOCTU ABYX BblParKEHUN.
JIn4HOCTHbIE: GOPMUPOBaTb OTBETCTBEHHOE OTHOLWEHWE K YYEHMWIO,
rOTOBHOCTb K CaMOpa3BUTUIO U caMOOB6pa30BaHUi0O Ha OCHOBE MOTU-
BaLMK K 06YYEHMIO Y NMO3HAHMIO.
MertanpeameTHbie: GOPMUPOBaTL YMEHUE YCTaHaBIMBaTbL aHanoruu,
CaMOCTOATENIbHO BblGMpPaTb OCHOBAHUA U KpUTEPUU ANd Kiaccubu-
Kauumu.

lMnaHupyemble Yyalwmmncs HayuuTcst npeobpas3oBbiBaTb MHOTOYSIEH B KBaApaT CyMMbl

pe3y/bTrarbl WKW Pa3HOCTU ABYX BblpaxeHWNn.

OcHoBHblE dopmyna KBagpata CyMMbl ABYX BblpayKeHui, dopMyna KBagpaTa

noHATHSA pasHOCTK ABYX BbIpaXKeHWW, MONHbLIN KBaApaT, BblAeNeHne KBaapaTa
ABy4neHa.

OpraHusauUMOHHaa CTPYKTypa ypoKa
dopma 3apaHua Ansa yvawmxcs, BbINOIHEHWE KOTOPbIX NpUBeAET
Stans opraHu- K AOCTU}KEHMUIO MaHNPYEMbIX Pe3ynbTaToB
nposejeHus saunm
ypoka va Y4e6HUK Aunpaktuyeckue
MaTepuanbl
1 2 3 4

1. OpraHu3auMoHHbIi 3Tan

2. MNocTtaHoBKa Uenu 1 3agad ypoka. MotuBauus y4ueGHON JEeATENIbHOCTU yUalluxcs

3. AKTyanusa-
Uua 3HaHUKN

(0} YcTHO. PackpoiTe CKOGKM:
1) (x - )% 5) (x + 11)?
2) (x + 5)% 6) (0,2x - 7)%
3) (2x - 1)% 7) (=x - 5)%
4) (3x + 2)% 8) (—x + 5)2.




OKOHYaHue

1 2 3 4
4. U3yyeHue O] Teopetnyeckun matepuan § 17
HOBOro marte-
puana
5. NMepBu4HoE O] Ne 624-626, 628, 630
3aKpenneHue
HOBOro mare- n Ne 132 (5-8)
puana
6. NoBTOpeHue n N2 666
7. PedneKkcus Mpononnte BbiCKa3biBaHNA 006 YpOKe.
y4yeGHOMN ges- 7 y3nan(a) ... .
TeNIbHOCTU Ha 7 Hayyunca(acen) ... .
YPOKe ¢ noHan(a), 4To Mory ... .
8. Undopma- § 17, N2 627, 629, 631
uMa o gomalu-
HeM 3ajaHuu

MeToanyeckue KoOMMeEHTapuu

He cieayeT roBOpuTh yJammmcs, 4TO B 3TOM Iaparpade OHU U3ydaioT HO-
ByI0 (popmyy. 31€Ch IPUBOAUTCA MHAS TPAKTOBKA U MHOE IPUMEHEHUE 3HAKO-
MOT'O TOXJIECTBA.

Ymenue BUiEeTh B JAHHOM TPEXWIEHE IMOJTHBIM KBAJpaT MPUOOpPETAeTCs
yJalUMUCH He Cpasy. 31eCh OOJIBIIYIO POJIb UTPAET KOJUYECTBO IPUMEPOB, pa-
300PAaHHBIX Y JOCKH, a TAKXKe 33JaHUH, BBIIOJHEHHBIX CAMOCTOATENBHO.

Ha nepspIx sTanax u3ydeHus: 3TOH TeMbl O(DOPMJIEHNUE PENIEHUN JOKHO
ObITH JOCTATOYHO NOJAPOOHBIM, HAIPUMEP TaK, KaK IOKa3aHO B npumepe 1 mapa-
rpada. B jganbHelimeM B 3aBUCUMOCTU OT HPUOOPETEHHBIX HABBIKOB MOXHO
B pPEIIEHUH OIYCTUTH 3TAIl IPEJCTABJICHUS OHOWIEHA B BUJIE KBaJipaTa HEKOTO-
POro BbIpaKEHMS.

Hanbonee TpyaHbIMU JUId YyUAIUXCS ABJIAIOTCSA T€ 337a4M, IPU PeIleHnuU
KOTOPBIX HA/[0 BBIACIUTD MOJHBIN kBajgpaT. [Ipumeps 5 u 6, paso6pannbie B ma-
parpagye, OTHOCATCA K TAKOMY THITy 3aja4.
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TexHonornyeckasa Kaprta ypoka N2 56

Tema ypoka Mpeo6Gpa3oBaHne MHOrowleHa B KBagpaT CyMMbl WM Pa3HOCTU
ABYX BbIpaXKeHuit
Tun ypoKa YPOK 3aKkpenneHns 3HaHun
Popmupyemblie lpegmeTHble: 3aKpenuTb HaBblKWM Npeobpa3oBaHWA MHOrO4YJeHa
pe3ynbTarhl B KBaZpaT CYMMbl UM PA3HOCTU [IBYX BbIParKEHUM.
JInyHocTHbIe: GOPMUPOBATb CMOCOBHOCTb OCO3HAHHOIO BbiGOpa W
NOCTPOEHMS AanbHENLWEN NHAMBWUOYANIbHON TPAEKTOPUM 0BYYEHUS.
MeTtanpegmeTHsbie: onpeaensTb crnocobbl AENCTBUM B pamMKax npen-
JIOXKEHHbIX YC/IOBUM U TpebOoBaHWN, KOPPEKTUPOBATL CBOWU AENUCTBUSA
B COOTBETCTBMM C UBMEHSAIOLLENCH CUTyaLMEN.
lnaHnpyemsble Yuawumncs Hayyutcs NpUMeHAaTb npeobpa3oBaHWMEe MHOro4vfieHa B
pe3ynbTarbl KBaapaT CyMMbl WM PA3HOCTK [ABYX BbIParKEHWUM NPU pelleHnn maTte-
MaTU4eCKMX 3aaau.
OcHoBHblE dopmMyna KBagpaTta CymMMbl ABYX BblpakeHun, dopMyna KBagpaTta
MOHATUSA pasHOCTM ABYX BblparKeHWW, NONHbIM KBaApaT, BblAeNeHne KBagpaTa
ABy4dneHa.
OpraHuM3auuMoHHaa CTPYKTypa ypoKa
¢opma 3a.anvm ANa y4yauwumxcs, BbiNoJIHEHUE KOTOPbIX anBeAéT
Sranbl opraHu- K AOCTUKEHMUIO MaHNPYEMbIX Pe3ynbTaToB
nposeAeHus SaLMm
uaaKTMyeckue
ypoKa va Yye6HUK Awa
MaTepuanbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. lNMocTaHOBKa uenu U 3agay ypoka. Motusaums y4eOGHON AeATEeNIbHOCTU ydaluuxcs

3. lMpoBepKa gomMalluHero 3agaHus

4. AKTyanusa-
Lua 3HaHUMN

(] YCTHO:
Ne 132 (1-4)

5. 3akpenne-
HUE U3YYEHHO-
ro marepuana

O] N2 632, 634, 636, 638, 640, 645,
646, 648, 650, 652, 653

n Ne 133, 135 (1)

6. NMoBTOpEHUE

n Ne 667
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OKOHYaHue

1 2 3 4
7. Pednekcus MNepeyncnnte OCHOBHbIE NPOGAEMbI U TPYAHOCTHU, KOTOPbIE
y4yeOHOM pes- Bbl MCMbITbIBaNM BO Bpems ypoKka. Kaknumu cnoco6amu Bbl
TENIbHOCTHU Ha nX npeoaoneBann?
ypoKe
8. UHdopma- § 17, N2 633, 635, 637, 649
uMs o gomall-
HEeM 3ajaHuu

KoMMeHTapuu K ynpaKHeHuam

N¢ 650, 651. Yuamuecs JO/LKHbBI IIOHUMATh, UTO JJIS 3aBEpIICHU pEeMeHnd 33/1a-
9y HEOOXOIAUMO yKa3aTh 3HAaY€HUE BBIPAKEHUSA U 3HAYEHUE IEPEMEHHOM,
OpyU KOTOPOM BBIPAXKEHUE JOCTUTAET HaMOOJIbIIEr0 WM HaUMEHBIIEro
3HA4YECHU.

0 2
0 8l 4,8 9. 904 _ (9 o 4| _((3.,._,0)3 9 -
Ne 652. TR At (496 y j ((236 y )(2x+y D

2 2
(321 (3 2)
(Qx y)(2x+y :

TexHonornyeckasa Kaprta ypoka N2 57

Tema ypoka Mpeo6pasoBaHue MHOrouleHa B KBagpaT CyMMbl WM PasHOCTU
ABYX BblpaXXeHui

Tun ypoKa YpoK 0606LeHMA U cucTeEMaTn3aLnm 3HaHWUM

PopmupyemMble lNpegmeTHbie: 0606LUTb U CUCTEMATU3NPOBATb 3HAHUA U HaBbIKK

pe3ynbratbl npeobpa3oBaHna MHOrOYIEHa B KBaapaT CyMMbl MW Pa3HOCTU ABYX
BbIpPaXeHUN.

JIM4HOCTHbIE: pa3BMBaTb MOTOBHOCTb K CaMo0oGpa3oBaHuUio U pelle-
HWIO TBOPYECKMX 3aaav.
MeTtanpegmeTHbie: GOPMUPOBATb YMEHWUA CTaBWUTb WM HOPMYIMPO-

BaTb AN15 ce6s HOBble 3a4a4u B yqé6e W NOo3HaBaTe/IbHOW AeATeNbHO-
CTW, pa3BMBaTb MOTUBbI U UHTEPEChbl CBOEW MO3HaBaTeNbHOW Aed-

TENbHOCTHU.
lnaHupyemble Yyalummcs HayunTes NpUMeHsTb npeobpa3oBaHne MHOMo4Y1eHa B KBaj-
pe3ynbTarbl paT CyMMbl WM Pa3HOCTU ABYX BblpaXeHWUM NpU PELEHMU MaTemMaTK-

HYEeCKMUX 3aaad.
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OcHOBHbIE dopmyna KBagpaTa CyMMbl ABYX BbliparKeHui, dopmMyna KBagpaTa
MOHATUSA PasHOCTV [IBYX BblpaKeHWi, NoMHbIA KBagpaT, BblaeneHue KBagpaTa
ABYY/IEeHa.

OpraHuM3aluMOHHaAA CTPYKTypa ypoKa

®opma 3agaHus AN yyalluxcs, BbiNOJHEHNE KOTOPbIX NPUBEAET
Sranbl opraHu- K AOCTMXKEHUIO MNAaHNPYEMbIX Pe3yNbTaToB
nposefeHus saum
UAaKTUYECKNe
ypoKa va Yye6HUK Ana
maTtepuanbl

1. OpraHu3auMoHHbIi 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHON JEeATEIbHOCTU yUallmuxcs

3. MpoBepKka gomallHero 3agaHus

4. AKTyanusa- 0] YcTHO. Kakre 13 gaHHbIX paBEHCTB ABAAIOTCA TOX/AECTBOM:
LS 3HaAHWUI 1) %2 - 10x + 25 = (x — 5)%; A% -2x+1=x>-1)3
2) x2 +10x + 25 = (x — 5)% Hx2+2x+1=(x+1)??

5. 0606uWeHne 0} N2 642, 643, 654, 655, 657, 659,
M cuctemaTu- 660, 662, 664, 665
3aLuMa 3HAHUK

n N2 137-139
6. KoHTponb Ne 134, 135 (2),
M KoppeKuusa 136

3HaHUK

7. NoBTOpEHUE " N2 663, 668, 669

8. Pednekcus MpoaonuTte BbiCKa3biBaHWS 006 ypoOKe.

y4ye6HoOM aes- 1. 3HaHU4, NonyYyeHHble Ha YPOKe, MHe HEOOXOAUMBI ... .
TENbHOCTU Ha 2. 9 nony4mn(a) Nnosie3Hyo MHPopMaLMIO O TOM, YTO ... .
ypokKe

9. UHdopma- § 17, N2 644, 656, 658, 661

1S o gomalu-
HeMm 3ajaHum

KoMMeHTapuu K ynpaxHeHusam
N2 654 (5). x>+ by’ + dxy —dy + 4 =x> +day + 4> + y> —dy + 4 = (x + 2y)% +
+ (y - 2)%
Ne655 (1). a* +a’+ 1=a*+2a°+1-a’>=(a®>+ 1)’ - a’*=(a*>+a+1)(a*>—a+1).
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N2655(2). x° — > +4x —dy=2>+4x+4 -y’ -dy—-4=(x+2)?%-(y+2)%*=
=@+y+4)(x-y).

Ne 655 (4). 8a® — 12a + 2ab — b* + 4 = 9a> — 12a + 4 — a® + 2ab — b* = (3a — 2)* -
—(a-b)?*=(M4a-b-2)2a+b-2).

N2 659. meem: a?® + b? = a®> + 2ab + b? — 2ab = (a + b)?> — 2ab ="7> - 2 - 2 = 45,

Ypok N2 58

KoHTponbHaa pa6ora N2 4

§ 18. Cymma 1 pa3HOCTb KYGOB ABYX BbIpa)X€HUH

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbi

lMnauupyemble
pesynbTarbl

OCHOBHble
MOHATUSA

TexHonornyeckasa Kaprta ypoka N2 59

CymMa M pa3sHOCTb Ky6OB [BYX BbipaKeHuii
YpOK M3y4yeHns HOBOro martepuana

MpegmeTHbIe: GOPMMPOBaTL YMEHWE AOKA3bIBaTb M NMPUMEHSATL hop-
MyJibl CYMMbl U P@3HOCTH KyGOB [1BYX BblparKEHWIA.

JInyHocTHbIE: GOPMUPOBATbL OTBETCTBEHHOE OTHOLLEHWE K OBYHEHMIO,
rOTOBHOCTb K CaMOpa3BUTUIO U CaMo0bpa3oBaHUi0 Ha OCHOBE MOTU-
BaLMKU K OBYHEHUIO U NO3HAHMUIO.

MeTtanpegmeTHble: GOPMUPOBATL YMEHUE CTPOWUTb IOrMYECKoe pac-
Cy)kaeHue, yMo3aK/llouyeHne (MHAYKTUBHOE, IeflyKTUBHOE W Mo aHano-
rMK) ¥ JenaTtb BbIBOAbI.

Yyalmincs Haydutcs JOKasbiBaTb U NMPUMEHATb GOpMYybl CYMMbl U
Pa3HOCTM Ky6OB ABYX BblpaxeHWUN.

dopmyna cyMmbl Ky60OB ABYX BblparK€HWI, HEMOMHbIN KBaapaT pasHo-

CTU, dopMyna pa3HOCTU KyOGOB [ABYX BblPaXEHWM, HEMOMHbIK KBagpaT
CYMMBbl.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

®opma 3ajaHns ANA y4alnXcs, BbIMONHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTIKEHUIO MIaHUpyeMbIX Pe3ynbTaToB
nposefeHus saumm
naaKTMveckue
YypoKa vi Y4eGHuK Ava
matepuans

1. OpraHu3auMoHHbIi 3Tan

2. MNocTtaHoBKa Uenu u 3agad ypoka. MotuBauus yueGHOM AeATEIbHOCTM yUalluxcs

3. AKTyanusa- o) YcTtHO: N2 671-673
UM 3HAHUN

4. U3yyeHune [} TeopeTnyeckuin matepuan § 18
HOBOro mate-
pnana

5. NMepBUyHoe o) Ne 675, 677, 679, 681, 683
3aKpenneHue
HOBOro mare-
puana

6. NMoBTOpEHHe 7 Ne 701

7. Utorm ypoka Bonpocbl 1-6
8. UHdopma- § 18, Bonpockl 1-6, N2 676, 678,
uua o Aomalu- 680, 684

HeMm 3ajaHun

MeTtoanyeckne KoOMMeEHTapuu

JlokazarenbcTBO (POPMYJI CYMMbBI M Pa3HOCTU KyGOB JBYX BLIPAKCHUIA He
BBI3BIBAET OCOOBIX CJIOKHOCTEH Y yqammxcs. 1109ToMy MOXKHO MIPEIOKUTD yaa-
LMCSI CAMOCTOSITEJIBHO YMHOXUTD ABYWIeH a + b Ha tpéxunen a’ — ab + b*> u
C/leIaTh BBIBOA.

Jist jokasatenbeTBa GOPMyAbl PA3ZHOCTH KyOOB MOXKHO MOJCKA3aTh Iep-
Bbit mar: a® — b3 = a® + (=b)>.

Yuamuecs: J0JGKHbBI 3AIIOMHUTE (POPMYJIBL U MX CIOBECHBIE (POPMYIUPOBKH.

VYuamuecst JODKHBI YCBOUTDL, YTO U3Y4EeHHBIC (POPMYJIbI IPUMEHSIOTCS
B /IByX HAIIPABJICHUSIX: KAaK (POPMYJIbI, KOTOPBIE UCIIOJIb3YIOTCS AUl PA3TIOKEHUsI
MHOTOWICHA HA MHOKHUTEIH, U KaK GOPMyJIbl COKPAIEHHOIO yMHOKEHUSI.

Ha nepBbix sTamax npUMeHeHNUs! U3y4eHHbIX (POPMy.I IpU OPOPMIEHIN [IPU-
MEpOB He CJIE/lyeT OIYCKATh 3aIMCh IPOMEKYTOUHBIX pesyabraTos. Ciexyer o6pa-
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TUTH BHIMAHUE yYalliUXCs Ha TO, YTO IPUMEPBI CTAHOBATCS JJOCTATOYHO CJIOKHDI-
MU JUISl TOTO, YTOObI OTCJIEKUBATH BCE NTPEOOPA3OBAHUSA B YME, U IIONbBITKA 00O
THCH 6€3 3aIICU IPOMEKYTOUHBIX PE3Y/ILTATOB MOKET ObITh ICTOYHHUKOM OIINOOK.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

MnaHupyemsbie

TexHonornyeckasa Kaprta ypoka N2 60

CymMMa 1 pa3HOCTb Ky6GOB ABYX BbipaxKeHui
YpoK 3aKpenneHns 3HaHum

lMpeameTHble: 3aKPennUTb HAaBbIKK NMPUMEHEHUs GOPMYST CYMMBbI U pas-
HOCTU Ky6OB [IBYX BbIparKEHWW.

JINYHOCTHbIE: pa3BMBaTb HAaBbIKM CaMOCTOSITENIbLHON PabOThl, aHaNu-
3a CBOeN paboThl.

MetanpegmeTHble: GOpMUPOBaTb YMEHWe COOTHOCUTb CBOW [OeW-
CTBUS C MJIaHUPYEMbIMU pe3ybTaTaMu.

Yyalmmcs Hayuutcs npuMeHaTb Gopmysibl CYMMbl U Pa3HOCTU KYGOB

pes3ynbrarbl [BYX BblpaXKEHUN.
OCHOBHblE dopmyna cymMbl Ky6OB ABYX BblparKeHWM, HEMOMHbIM KBaapaTt pa3Ho-
MOHATUSA CT1, dopMyna pa3HOCTM KyOOB ABYX BblpaXeHWM, HEMOMHbIM KBagpaT
CYyMMblI.
OpraHusauuoHHas CTPYKTypa ypoKa
dopma 3ajaHusa Ans yvawmxcsl, BbINONHEHNE KOTOPbIX NPUBEAET
dranbl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
nposefeHus saum
ypoka va Y4eBHUK Ounpaktnyeckune
MaTepuanbl
1 2 3 4

1. OpraHusauMnoHHbIN 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HOWN AeATE/IbHOCTU ydalluxcs

3. lMpoBepKa gomMallHero 3agaHus

4. AkTyanusa-
Uus 3HaHUN

0} Bonpocbl 1-6

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

O] N2 685, 687, 688, 690, 692, 694,
695, 697, 699

n Ne 142
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OKOHYaHue

1 2 3 4
6. KoHTponb 7 Ne 140 (1-3),
U KOppeKuus 141 (1), 143
3HaHUM
7. NoBTOpeHue 7 N2 702
8. Pednekcus Ha ypoke MHe 6bl110:
y4yeGHOM pes- a) 04eHb MHTEPECHO;
TENbHOCTU Ha 6) He 04YeHb MHTEPECHO;
ypoke B) UHTEPECHO;

) COBCEM HE MHTEPECHO.

9. Undopma- 8§ 18, N2 686, 689, 691, 693, 698
uMs o gomalu-
HeM 3ajaHuu

KoMMeHTapuu K ynpaxHeHusM

N2 692. UncI0 77 JOKHO JEeTUTHCST HALIEJIO KaK Ha 2, TaK ¥ Ha 3 ¥ 1P 5TOM IIpU-
HUMATh HauMeHbuIee 3Hauenne. Orcoaa noayyaem, 9ro 7 = 6.

N2 698. x7 — 6x%y% — % = &% — b — 62%y% = (&% — y?) (&5 + 2By? + y*) — 625y
=2(x® = 22%% + y? + 3x%Y?) — 6x%y% = (2 — y?)? + 64%y? — 62%y? = 8.

N2 699. 8a® — b® = (2a — b)(4a® + 2ab + b?) = 4a® — 4ab + b*> + 6ab
= (2a - b)?+6ab =1+ 6ab.

§ 19. NMpumeHeHue pa3InYHbIX CNOCOOGOB Pa3J/10XKEeHUs
MHOro4leHa Ha MHOXUTEeNHU

TexHonornyeckasa Kaprta ypoka N? 61

Tema YPOKa HpumeHeHue Pa3JINYHbLIX cnoco6oB pa3nioxeHUd MHoro4djieHa Ha
MHOXUTENU

Tun ypoka YPOK ndyyeHuss HOBOro mMarepuana

dopmupyembie lpeameTHble: GOPMUPOBaTL YMEHUE NPUMEHSATL pas/inyHble CroCco-

pe3ynbTarbl Obl PA3/I0XKEHUA MHOTOYIEHA HA MHOXUTENN.

JIn4HOCTHbIE: GOPMUPOBATL UHTEPEC K U3YHEHWUIO TEMbI U XKenaHue
NPUMEHSTb NPUOBPETEHHbIE 3HAHWS Y YMEHMUS.

MetanpeameTHbie: GOPMUPOBaTb YMEHUE YCTaHABAMBATb aHaNormu,
KnaccuduULMPOBaTb, CAMOCTOATENbHO BbIGUPATb OCHOBAHWSA W KpUTe-
puK Ans KnaccubuKaumu, aenatb BbIBOAbI.
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lMnaHupyemsbie

Yyalmmncs Hayyutcs NPUMEHSTb passinyHble Croco6bl pPas3ioXeHus

pesynbTathbi MHOTrO4/IEHa Ha MHOXUTENN.
OcHoBHbIe BblHeceHne 0O6LLEero MHOXWTENS 3@ CKOOKM, METOA TpynmnupOBKM,
noHATUSA bopMyIIbl COKPALLEHHOTO YMHOMKEHMA.
OpraHu3alUUOHHasA CTPYKTypa ypoKa
dopma 3ajaHns Ans y4alunxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Sranbi opranu- K AOCTUXKEHMIO NIaHUPYEMbIX pe3yNbTaToB
npoBeAeHUs sauun
naaKTUYecKue
Ypoka va Y4e6HUK Aun
maTtepua’bl

1. OpraHnsauMnoHHbIN 3Tan

2. MNocTtaHoOBKa Uenu 1 3agad ypoka. MotuBaumsa y4eOHOM JeATEeNIbHOCTU yyalumnxcs

3. AKtyanusa- 0} Ne 704, 705

UUs 3HAHUN

4. NU3yyeHune ) TeopeTnyeckuin matepran § 19

HOBOro mate-

puana

5. MNepBuyHoE O] Ne 707, 709, 711, 713, 715

3aKpenneHue

HOBOro mate- " Ne 144
puana

6. NMoBTOpEHHUE n Ne 742

7. Pedbnekcusa
yyebOHOM pes-
TeNbHOCTU Ha
ypokKe

Mpononute BbiCKa3biBaHWA 06 YpPOKe.
1. 3HaHUS, NoNyYEeHHbIE Ha YPOKe, MHE HEOBXOANMBbI ... .
2. 9 nony4mn(a) nonesHyo MHPoOpPMaLMIO O TOM, YTO ... .

8. UHdopma-
uMs 0 gomall-
HEeM 3ajaHuu

§ 19, N2 708, 710, 712, 714

MeToanyecKkue KOMMEHTapUu

Jlo cux mop y4eHHKH pacKIabIBaId MHOTOYIEHBI HA MHOKUTENH, MOJIb-
3ysICh, KaK MPABWJIO, TOJIBKO KAaKUM-TO OJHUM CIOCOOOM: C TIOMOMIBIO BbIHECE-
HUSA OOIIETO MHOKUTENS 32 CKOOKU, METOJOM TPYHIIUPOBKU, € IOMOIILIO (pop-
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myn. B aTom maparpade npeamaraerca CUHTE3MPOBATh MX 3HAHUSA U YMEHUS
PacKIabIBATh MHOTOUYJIEHDbI HA MHOKHUTEIH, T. €. B paMKaX PelIeHUs OJHOM 3a-
JlA4¥ HAYYUTHCA IIOC/IE0BATEIbHO MOJb30BaThCA PAHEE M3YYEHHLIMU METOJa-
MU, CAMOCTOSITEJILHO OIIPeeas HabOP HYKHBIX METOOB U MOPSAAOK UX IIpUMe-
HEHMs. A 3TO yxKe caMo 1o cebe HernpocTo. ITosTomy maTepuan 3Toro maparpa-
¢a cioxen.

Pexomenpanun, mannaple B maparpade, HOCAT JAOCTAaTOYHO OOIIUIA Xapak-
Tep, MO3TOMY HE BCErJja MOTYT IIOMOYb PEIUTh KOHKPETHYIO 3a7a4y. Ho aTo co-
BEPIIEHHO HE O3HAYAET, YTO JAHHbIE PEKOMEH/IAIUU HE SABJISAIOTCS MOJIE3HbIMU.
OHU yKa3bIBAIOT OPUEHTUPDI B IOMCKE WJIENU PEIIEHUs] PACCMATPUBAEMOTO KJIAC-
ca 337a4, a TAKXKE 3aKJa/bIBAIOT OCHOBBI AJITOPUTMHYECKOTO MBIILICHUS yda-
MIAXCH.

IIpumepnl, paccMoTpeHHblEe B naparpade, pasHOOOPa3HbI, a IOTOMY JIO-
CTaTOYHO IIOJIHO JEMOHCTPUPYIOT OCHOBHBLIE WJEM, 3aJ0KEHHDbIE B CHUCTEME
YIPaKHEHUA.

TexHonornyeckas Kapta ypoka N2 62

Tema ypoKa MpumMmeHeHUe pa3/IUYyHbIX CNOCOGOB pa3J/ioXKEeHUs MHOrousieHa Ha
MHOXUTENU

Tun ypoka YpOK 3aKkpenneHns 3HaHun

dopmupyembie lpegmMmeTHbIe: 3aKpenuTb HaBblKWM MPUMEHEHWUS Pa3/IMYHbIX CMOCO-

pe3ynbTarbl 60B Pa3/I0XKEHUS MHOIO4YIEHA HA MHOXUTENMN.
JIn4yHoCTHbIE: GOPMNPOBATb YMEHWE NPEACTaBAATL PE3Y/NbTAT CBOEN
NEeSATEeNbHOCTH.

MetanpegmeTtHbie: $OpMUPOBaTbL YMEHWE COOTHOCUTb CBOW [Jew-
CTBUSA C MAaHUPyeMbIMU pe3ybTaTamu.

Mnaumupyemsbie Yyalumncs Haydutcs NPUMEHNATb PasfiMyHble Croco6bl Pa3foXeHUs
pe3ynbTarbl MHOro4Y1eHa Ha MHOMUTENN.

OCHOBHbI€e BbiHeceHWe 06Wero MHOXWUTENS 3a CKOOKW, MeTond TpynnupoBKH,
MOHATUSA dopMynbl COKPaLLEHHOrO YMHOXEHMWS.



OpraHu3alUUOHHasA CTPYKTypa ypoKa

ATanbl
npoBeaeHUs
ypoOKa

dopma 3aaaHua ANS yyaluxcsl, BbiNoJHEHNe KOTOPbIX NPpUBEeAET
opraHu- K JJOCTMXKEHMIO MIaHUPyeMbIX pe3ynbTaToB
3auuu naaKTM4YecKue
va Y4yeGHUK Ann
martepuansbl

1. OpraHusauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HON AeATENIbHOCTU yyalluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa-
LU 3HaHUN

0} YcTHO. Pas3noxute Ha MHOMXUTENN:
1) x2 — 1,5x; 4) x5 - 2x; Ny:-8;
2) x2 - 16; 5)x2 + 2x + 1; 8) 27 — as.
3) 9x? - 1; 6) 4 — 4x + x%

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

) Ne 717, 719, 721, 723, 725

Ne 145

6. NoBTOpEeHue

n Ne 743

7. Pednekcusa
y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

MpoaonnTte BbiCKa3biBaHWSA 06 ypoKe.

1. CamMbIM MHTEPECHbLIM Ha YpOKe ANt MeHs 6bIno ... .
2. 9 Hayuuncs(ace) ... .

3. 4 xoTen(a) 6bl elé y3HaTb ... .

8. UHdopma-
uus o0 gomalu-
HEM 3ajaHuu

§ 19, N2 718, 720, 722

Tema ypoKa

Tun ypoka

PopmupyemMblie
pesynbTartbl

TexHonornyeckas kapta ypoka N2 63

MpuMeHeHUe pPas3NUYHBLIX CMOCOGOB pPas3J/iO}KEHUS MHOrowleHa Ha
MHOMKUTENN

YpOK 3aKkpenneHns 3HaHun

lpegmeTHbIe: 3aKpenuTb HaBblKM MPUMEHEHUSA Pa3fIMYHbLIX CMNOCO-
60B pPa3/IOKEHMUS MHOrO4YIEHa HA MHOXUTENMN.

JInyHoCTHbIE: HOPMUPOBATL YMEHWE MNaHMpoBaTh CBOW [AEWCTBUS
B COOTBETCTBMM C Y4E6HbIM 3aaHUEM.

MertanpegmeTtHbie: $OpMUPOBaTbL YMEHUE COOTHOCUTb MOJYYEHHbIN
pesynbTaTt C NOCTaBNEHHON LEeNblo.
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lMnaHnpyemble Yyalwmmncs Haydutcs NPUMEHSTb pasfiniHble CrocoObl Pas3noMeHUs

pe3ynbTathl MHOro4JieHa Ha MHOXWUTENN.
OCHOBHbIE BbiHeceHWe 06LIero MHOXWTENs 3a CKOGKW, MEeTOA rPynnvUpOBKH,
MoHATUS $OpPMYNbl COKPALLEHHOTO YMHOMKEHWS.

OpraHuM3aUMOHHaAA CTPYKTypa ypoKa

®opma 3ajaHns AN yHaWNXCS, BbIMNONHEHUE KOTOPbIX MPUBEAET
Jransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3ynbTaToB
nposeAeHus sauun
naaKTMyeckue
YypoKa il Y4eG6HUK Ava
matepuarbl

1. OpraHu3auuoHHbIN 3Tan

2. lNMocTaHOBKa uenu U 3agay ypoka. Motusaums y4eOGHON JeATEeNIbHOCTU yyalunxcs

3. lMpoBepKa gomMalluHero 3agaHus

4. AKTyanusa- (o} YCTHO. PasfnoxuTte Ha MHOXUTENMN:

LM 3HAHWUM 1) 3x2 - 12x; 4) 8x° — 21 7) y® — 125;
2) x* — 64; 5) 4x? — 4x + 1; 8)1 - as.
3)9x2%2-9; 6) 9 — 6x + X%

5. 3akpenne- (o) Ne 727, 729-732

HUE U3YYEHHO-

ro martepuvana Ne 146

6. NMoBTOpEHHE M Ne 744

7. Pednekcus MpoaonKuTe BbiCKa3biBaHWUS 00 ypoKe.

y4ye6HOM pesn- 1. MHe NoHpaBUICSH CEMOAHSLWHUA YPOK, HO ... .

TeNbHOCTU Ha 2. [ing MeHsa Tema TpyaHas, BOT eC/u 6bl ... .

ypoke 3. Ansg MeHsa TeMa nérkas, 1 q ... .

8. NUHdopma- § 19, N° 728, 733, 745

uMs o gomaul-

HeM 3ajaHuu

TexHonornyeckasa Kapta ypoka N¢ 64

Tema YPOKa HpumeHeHue Pa3JINYHbLIX cnoco6oB pa3noxeHud MHoro4djieHa Ha
MHOXUTEeNu
Tun ypoka YpoK 0606ueH1s U cucteMaTndaumm 3HaHum
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dopmupyembie
pesynbTartbl

MnaHupyemsbie

lMpeameTHble: 0600WNTL U CUCTEMATU3UPOBATL 3HAHUA U HaBbIKK
NPUMEHEHUSA Pa3/IMYHbIX CNOCOGO0B Pa3/oXeHUsa MHOrovleHa Ha
MHOXUTENN.

JInyHOCTHbIE: pa3BMBaTh NO3HaBaTENbHbIN MHTEPEC K MaTeMaTUKe.

MetanpeametHbie: GOpMUPOBaTbL YMEHUE WUCMNONb30BaTh Mpuobpe-
TEHHbIE 3HaHWS B NpaKTUYeCKOW AesATEeNbHOCTH.

Yyalmmncs Hay4yutca NPUMEHATb PassiviyHble Croco6bl pPas/oXeHus

pesynbTatbl MHOrouneHa Ha MHOXMUTENN.
OcCHOBHbIe BblHeceHMe 06LLero MHOXWTENS 3@ CKOGKM, METOA TpynrnupoBKY,
MoHATUSA bopMysbl COKPALLEHHOTO YMHOMKEHMS.
OpraHuW3aLMOHHas CTPYKTYpa ypoKa
dopma 3ajaHus Ans y4aluxcsl, BbINOHEHUE KOTOPbIX NPUBEAET
Jransbl opraxu- K AOCTHMXKEHMIO NIaHUPYEMbIX Pe3yNbTaToB
npoBeAeHus saum
uaaKTMYeckue
ypoKa il Y4yeGHuUK Aua
maTtepuanbl
1 2 3 a

1. OpraHn3auMoHHbIN 3Tan

2. MocTaHoBKa Lenu U 3agay ypoka. MoTuBauusa y4e6HON AeATENbHOCTU yyalLmxcs

3. NMpoBepKa gomallHero 3agaHus

y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

4. AkTyanusa- ) YCTHO. PasnoxuTe Ha MHOXUTENMN:

LM 3HAHUI 1) 5x2 + 15x; 4) 3x3 - 12x; 7)ad - 27;
2) x% - 81; 5) X% + 4x + 4, 8) 0,008 — &3,
3) 8x2 - 8§; 6)1-2x +x2

5. 0606LeHne O] Ne 734, 736, 738, 739, 741

M cuctematu3sa-

LMS 3HaHWI Ne 147, 148

6. NoBTOpeHue n Ne 746

7. Pednekcus Ha ypoke s:

a) oTBeyvasn(a) no npocbbe yuntens, Ho aan(a) HeBEPHbIN
OTBET;

6) oTBeyvan(a) no npocbbe y4ynuTens, gan(a) BEpHbl OTBET;
B) oTBeYaJsi(a) No CBOen MHULUMaTMBe, HO Jasn(a) HEBEPHbIN
OTBET;

r) oTBeYan(a) no cBOeW MHULUMATUBE, [an(a) BEPHbIA OTBET;
1) He oTBeYarn(a).
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OKOHYaHue

1 2 3 4

8. UHdopma- § 19, Ne 735, 737, 740
uMa o gomall-
HeM 3ajaHum

KoMMeHTapuu K ynpaxKHeHUsM

Ne738. (2n— 1) —4n?+2n+1=2n—- 1)+ 1-4n*+2n=2n -1+ 1)((2n -
-1)2-2n-1)+1) —4n*> + 2n = 2n(4n* — 6n + 3) — 4n> + 2n = 2n(4n® —
—6n+3-2n+1)=2n4n>-8n+4) =8n(n — 1) 3amerum, 4TO 3HAYE-
Hue Bolpakenust 72(n — 1)% sBisieTcst YETHBIM YHMCIOM.

Ne739 (B). x'+4=at+4x®+4 - 4x?= (2 + 2)2 —4x? = (&2 + 2 - 2x) (a2 + 2 + 2x).

Ne74L. nt+ 2+ 1=n'+ 202+ 1 -n?=®+ 1) -n? =’ +1-n)(n’>+1+n).
Crenyer oOpaTUTh BHUMAHUE YUYAIIUXCSI, YTO JUISI PEIICHUs 3aJa4d BbI-
[OJIHUTH PA3JI0KEHNE HAa MHOXXHUTEIN HEZOCTATOYHO; HEOOXOAUMO emmé
[IOKAa3aTh, YTO IpPHU JIOOOM HATypaJbHOM 7 > 1 3HaYeHHE BbIPAKEHUS
(n®> + 1 — n) 6onbiie 1. ATO MOKHO C/leaTh C TOMOMIbIO HABOJASAIIETO BO-
mpoca: «A ecu nepBbIil MHOXKUTEIb OKAKETCS PABHBIM 1, MOXHO JIH Cie-
JIATH BBIBOJI, UTO YKCJIO ABJISIETCS COCTABHBIM?»

Ypoku N2 65, 66

Tema ypoKoB NMoBTOpEeHHe U cuctemaTusauusa yue6HOro marepuana

Ypok N2 67

KoHTponbHas pa6ota N2 5



haBa 3. ®yHKLUHU

§ 20. CBsi3u mexay BenndnHamu. PyHKUUsA

Tema ypoKa
Tun ypoka

PopmupyemMblie
pesynbTartbl

MnaHupyemsbie

TexHonornyeckasa Kapta ypoka N2 68

CBA3KN MeXAy BeNnuuHamu. OyHKuusa
YPOK n3dy4yeHns HOBOro maTtepuana

lpegmeTHbIe: BBECTU NOHATUSA GYHKLUMU U QYHKLMOHANBbHOW 3aBUCHK-
MOCTH.

JInyHOCTHbIE: dOpPMUpPOBATL NPEACTABEHNE O MAaTEMATUYECKON Hay-
Ke KaK cdhepe MaTeMaTMYecKon AeATeNbHOCTU, 0 €€ 3HaYNUMOCTH AN9
pas3BUTUA LIMBUIU3ELIMK.

MetanpeagmeTtHbie: GOPMUPOBaTL YMEHUE BUAETb MaTeEMaTUYECKYIO
3a/layy B KOHTEKCTe NMPOGMEeMHON CUTyaLuu B APYrMX AUCLMMIMHAX,
B OKPY>KaloLen XU3HMU.

Yyaluncs HayquTcs onpenensatb, SBASeTca N1 JaHHas 3aBUCUMOCTb

pes3ynbrarbi GYHKLMOHaNbHOWN.
OCHOBHble MaTtemaTuyeckas mofenb, He3aBUCMMas nepemeHHas, 3aBucuMas
MOHATUSA nepemMeHHasl, GyHKUMS, dYHKUMOHANbHaa 3aBUCUMOCTb, aprymMeHT
dYHKLKMKM, obnacTb onpeeneHns dyHKUMK, 3HavyeHue yHKLKUK, 06-
NlacTb 3Ha4YeHU GYHKLUUW.
OpraHusauMoHHas CTPYKTypa ypoKa
dopma 3ajaHuna gna yvyalimxcs, BbiMOJIHEHUE KOTOPbIX NPpUBEAET
Stani opranu- K AOCTMXKEHMIO NIaHUPYEMbIX pe3ybTaToB
nposeaeHus 3auum
UWaaKTuyeckue
ypoKa va Yye6HuK Ana
marepuanbl
1 2 3 4

1. OpraHnsauuMoHHbIi 3Tan

2. MNocTaHoOBKa Uenu 1 3agay ypoka. MotuBauumsa y4eOGHOM JeATENIbHOCTU yYyalumnxcs

3. AKkTyanusa-
LM 3HAHUI

® Ne 746, 747

4. NU3yyeHune
HOBOro mate-
puana

0] TeopeTnyeckuin matepuan § 20
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OKOHYaHue

1 2 3 4
5. NMepBUyHOE (0} Ne 753-756, 760-762, 764
3aKpernieHue
HOBOIro maTe-

puana

6. NMoBTOpEHHE n Ne 784, 785

7. Utorm ypokKa Bonpocbl 1-8

8. UHdopma- § 20, Bonpocbl 1-8, N 757-759
uMsa o gomalu-
HeM 3agaHum

MeToanyeckne KoMMeHTapuu

QyHKIMS — OJHO M3 TJIABHBIX HNOHATHH IIKOJLHOTO KypCa MaTEMATHKU.
JlanbHelinee n3ydeHne Kypca aareopnl (a B CTapIIMX KJIaccaxX Kypca aareOpbl U
HayaJl MAaTEMAaTHYECKOTO aHAIM3a) (PAKTUUECKH CBA3aHO C BBEJECHHEM HOBBIX
¢yHKIIMIT B ccaegoBaHNEM UX cBOHCTB. [loaTOMy KpaliHe Ba)XHO, YTOOBI KaX-
JbIIA yY4aIUHACA XOPOHIO YCBOWJI 3TO ITOHATHE.

YPpOK MOKHO Ha4aThb € TOrO, YTO MOINPOCUTD YIAIUXCs IPUBECTU IPUMe-
Pbl IIOCTOSIHHBIX U IIEPEMEHHBIX BeanduH. /lanee ciaexyeT oOpaTUTh BHUMAHHE
YYaIIUXCsl, YTO MHOTHE II€PEMCHHbBbIC BEJIMYUHBI CBSI3AHBI MEXIY CO0OIl. JTa
CBSI3b BBIPAXKAETCS B TOM, YTO H3MEHEHNE OAHOHN BEJMYUHBI BICYET 32 COOOI 13-
MEHEHHUE JAPYroy BEJTUUNUHBI.

Ouenp BaXXKHO pas3odpaTh € ydaluMucs npuMeps! 1-3 maparpada. 3xnecs
HE TOJBKO PacCMaTPHUBAIOTCSA IPUMEPBDI, JEMOHCTPHUPYIOIIHE CBSA3b MEXKITY BEJIH-
YUHAMU, HO U BBOJAUTCS PsAJ, TEPMHHOB U IOHATHH, CBA3AHHBIX C (PYHKIHECH.
Kaskapiii nmpuMep 3aBepmEH BaXKHBIM BBIBOJOM O CBOMCTBE YCTAHOBJIECHHOTO
IIPABIJIA CBSI3U MEXJy BEJIMUYMHAMM.

Crenyer 06paTUTh BHUMAHUE YJAIIUXCsl, UTO HE BCSAKAs CBSA3b MEXKIY BEJIH-
YUHAMU ABJIsieTcs (PYHKIMOHAIbHOU. B Tekcre maparpada npusenéH npumep
TAKOTO pOJa.

KomMmmeHTapuu K yrnpaxHeHusam

N¢ 760. B aT0li 3a1aue paccMaTpUBAETCS NPUMEP 3aBUCUMOCTH, HE ABJIAIOMIEHC
(pYHKIIMOHAILHOIA.
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Tema ypoka
Tun ypoka

Popmupyemblie
pesynbTarbl

MnaHupyemsbie

TexHonornyeckasa Kaprta ypoka N2 69

CBA3KN MeXAy BennuyuHamu. OyHKuusa
YpOK 3aKkpenneHns 3HaHun

lpegmeTHbIe: 3aKPennTb 3HAHUA 0 QYHKUMKN K PYHKLIMOHANBHOW 3a-
BMCUMOCTHU, GOPMMUPOBATb HaBblKK PaboTbl C rpaPUKOM GYHKLMK.

JIn4HOCTHbIE: GOPMUPOBATb LIEIOCTHOE MWPOBO33PEHWUE, COOTBET-
CTBYIOLLIEE COBPEMEHHOMY YPOBHIO PA3BUTUSA HAYKKU M OBLLLECTBEHHOMN
NPaKTUKMU.

MeTtanpegmeTHbie: GOpMUPOBaTb YMEHWE MOHWMMaTb W WUCMOJb30-
BaTb MaTeMaTU4YeCcKMe cpeacTBa HarnsaaHocTh (rpaduKkn, Tabnuubl).

Yyalmncs Hayuutes uumtaTb rpaduk QyHKUMK, HaxoOWTb 3HaYeHue

pesynbTarbl aprymeHTa v 3HadyeHne GyHKLMK 419 3ajaHHOM GYHKLIMOHANIbHOW 3a-
BMCUMOCTH.
OCcHOBHble MaTtemaTuyeckasd mofenb, He3aBUMCMMas nepemeHHas, 3aBucuMMas
MOHATUSA nepemeHHas, GyHKLMA, GYHKUMOHaNbHas 3aBUCUMOCTb, aprymeHT
dYHKLKMKM, 06nacTb onpefeneHns dyHKUMK, 3HavyeHue yHKUKUK, 06-
lacTb 3HAYEHUM QYHKUMK.
OpraHusauuoHHas CTPYKTypa ypokKa
dopma 3agaHuna gna yvyalmxcs, BbiMO/IHEHUWE KOTOPbIX NPpUBEAET
Sransl opraHu- K AOCTHIKEHMIO MIaHUPYEMbIX PE3YNbTaToB
nposeaeHus 3auumn
WAaKTU4ecKue
ypoKa va Yye6HuUK Ana
maTtepuanbl
1 2 3 4

1. OpraHusauuoHHbIN 3Tan

2. NoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOWN AEeATE/IbHOCTU yYalluxcs

3. lMpoBepKa gomMallHero 3agaHus

4. AkTyanusa-
Uus 3HAHUN

0] Bonpockl 1-8

5. 3akpenne-
HHUe n3yvyeHHo-
ro matepuana

O] Ne 765, 767, 769-772, 774, 775,
777,779,781, 783

6. NMNoBTOpPEHHKE

n Ne 786, 787
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OKOHYaHue

1 2 3 4
7. Pednekcus Ha ypoke :
yyeGHOM pes- a) akTMBHO paboTan(a);
TENIbHOCTU Ha 6) paboTan(a), HO He aKTUBHO;
ypoke B) Obla(a) NaccMBeEH(HA).
8. UHdopma- 8§ 20, N2 766, 768, 780, 782
u1a o gomalu-
HeM 3ajaHum

KomMeHTapum K yrnpaxKHeHUsm

Ne¢ 771. B »Toi1 3anaue paccMaTpuBaeTCs IpUMEpP 3aBUCUMOCTH, He SABJISIIOIEUCS
(PYHKIIMOHAJIBLHOM.

Ne 769-771. B 3Tux 3ajadax paccMaTpuBarOTC OpUMeEpPbI qayHKL[I/Iﬁ, B KOTOPBIX
PasHBIM 3HAYCHUSM APryMEHTAa COOTBETCTBYIOT OJ[MHAKOBBIC 3HAUCHUS
JysrIUN.

N2 772. MOXHO pacCMOTpPEeThb IPAaBUJIO, KOTOPOE KaKIOMYy HAaTypaJIbHOMY YHCIY
CTaBUT B COOTBETCTBHE OCTATOK IIPU JICJICHUU Ha 3.

§ 21. Cnoco6bl 3agaHnsa GyHKLUHU

TexHonornyeckas Kapta ypoka N2 70

Tema ypoka Cnoco6bl 3aaaHusa GyHKLUMHU

Tun ypoka YpPOoK n3yyeHus HOBOro martepuana

Popmupyemble lMpeameTHbIe: NO3HAaKOMMUTb yHallMXCsi CO crocobamu 3agaHuns GyHK-
pe3ynbTarbl LMK: onuncaTenbHbIM, C NOMOLWbO GopMysbl, TaGAUYHbBIM.

JInyHocTHbIe: GOPMUPOBATb MHTEPEC K M3YYEHUIO TEMbI U KenaHue
NPUMEHSTb NPUOBPETEHHbIE 3HAHUA U YMEHMUS.

MeTtanpegmeTtHbie: GOpMUPOBaTL NepBOHaYabHble NpeacTaBleHus
06 niesix U 0 MeToax MaTeMaTUKM KakK 06 yHWBepcasbHOM SA3bIKe
HayKu U TEXHWUKU, O CPeACTBE MOAENMPOBaHNUS ABJIEHUK U MPOLLECCOB.

lMnaHupyembie Yyalmmcs Hayuntcsa onpeaenstb cnocob 3agaHnsg GyHKLUUKU, HAaX0auTb
pe3ynbrartbl 3HayeHne apryMeHTa 1 3HadyeHue byHKLUUK, 3adaHHoM GOopMYSIon.
OcHOBHblE Cnocobbl 3afjaHna byHKUMK: onucaTenbHbli, ¢ NOMOLWb GopMysbl,
noHATUSA Tab/INYHbIN.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHuna gna yvyalmxcs, BbiMOJIHEHUE KOTOPbIX NPUBEAET
Sran opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus 3aunm
ypoka va VUEeBHUK Aupaktudeckue
marepuanbl
1. OpraHn3auMoHHbIi 3Tan
2. MNMocTtaHOBKa Lenu 1 3agay ypoka. Motusauus y4ue6Hoi AeATEIbHOCTU yYaLlmxcs
3. KoHTponb n Ne 150, 151
1 KOppeKuus
3HaHUK1
4. N3yuyeHune ) TeopeTnyeckuit matepuan § 21
HOBOIo mMare-
puana
5. MepBuyHoe ) Ne 789, 790, 792, 793, 795, 797,
3aKpenneHue 799
HOBOro marte-
puana n N2 153
6. NoBTOpeHue n N2 814, 815
7. Utorun ypoka Bonpocsl 1, 2
8. UHdopma- § 21, Bonpocbl 1, 2, N¢ 791, 794,
L1a o aomMall- 796, 798
HeM 3agaHuu

MeToaunyeckue KOMMEHTapuu

B sroM maparpade paccMaTpUBAIOTCSA CJAEIyOIIHUE CIOCOOBI 3aJaHUs
(pyHKIMM: onMCcaTENbHBIN, AaHATUTUYCCKUI (B TEKCTEe yIeOHHMKA OH HAa3bIBACTCS
«C TOMOMBIO (popMyIBI»), TabamunbIil. I'paduaeckomy crmocoby 3azanus (QyHK-
MM MOCBAMEH CJIEAYIONUH maparpad.

Haubosiee TPygHO BOCIPHUHHMAETCS YYAIIUMUCS OIHCATEIbHBIN CIIOCO0
3a1aHuA (PYHKIUU. 3A€Ch IEeJIecOOOPa3Ho, 331aB (PYHKIIUIO OIHCATEIbHBIM CIIO-
CcOOOM, NPEJUIOKUTD YIAIUMCS 110 HECKOJBKUM 33JaHHBIM 3HAYCHHUSIM APTYMEH-
Ta HAUTH 3HAYEHUs (QYHKIUU.

B nanbeelimeM yame BCero ydamuecs OyyT BCTPEUYATbCS C AHAJIATHYE-
CKUM CIIOCOOOM 3aJjaHusl (PyHKIMU. 3/1€Ch CJIOKHOCTD BBI3BIBAET KyCOUYHO-aHAJIN-
THYeCKui criocob 3amanusa gyskiun. [loaToMy nesecoodbpasHo pa3obpaTh ¢ yda-
muMucea npumep 4 naparpada.
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B 3aBucHMOCTH OT BO3MOKHOCTEH KJlacca MOKHO PacCMOTPETH IPUMEPHI
(pyHKIMIA, 3aTaHHBIX AHATUTUYECKH, C UCKYCCTBEHHOM 00JIACTBIO OIIPEIEICHUS.
Kax npasmino, TaGiu4uHBIA coco6 3agaHus (PYHKIUU BOCHPUHHMAETCS

6e3 3aTpyJHEHHIL.

TexHonornyeckasa Kaprta ypoka N2 71

Tema ypoka Cnoco6bl 3aaaHusa GyHKLUUHU
Tun ypoKa YPOK 3aKpenneHus 3HaHum
PopmupyemMbie lMpeaMmeTHble: 3aKpenuTb 3HaHWUS yvalluxcs O crnocobax 3aJaHus
pe3ynbTatbl GYHKLMKU: onucaTeNlbHOM, ¢ NoMoLblo Gopmynbl, TaBIUYHOM.

JIn4HOCTHbIE: GOPMUPOBATL YMEHUE MNaHMPOBaTb CBOU [AEWCTBUSA

B COOTBETCTBUU C y4eOHbIM 3adaHnEM.

MetanpeameTHble: opMUPOBaTb YMEHUE CTaBUTb U GOPMYIMPOBATb

[ns ce6s HOBble 3a/la4n B y4€Be M No3HaBaTeNbHOW AeATeNbHOCTH.
lMnaHnpyemble Yyauwmmces Hayyutea onpenensitb Cnocod 3agaHns GyHKLUKU, HAX04UTb
pe3ynbTarbl 3Ha4yeHWe apryMeHTa 1 3HavyeHrne QyHKLUUK.
OCHOBHbIE Cnocobbl 3agaHua GYHKLMK: onucaTeNbHbIM, ¢ NMOMOLLLID GOopMynbl,
MOHATHUS Tab/INYHbIN.

OpraHuMsauuMoHHaa CTPYKTypa ypoKa
dopma 3apaHusa gnsa yyalmxcs, BbiNOJIHEHUE KOTOPbIX NMPUBEAET
Sranbl opraHu- K AOCTWXXEHMIO NaHUpyeMbIX pe3ynbTaTos
nposeaeHus 3auum
naakKTnyeckue
yPOKa va Y4ye6HUK Ana
MaTepuanbl
1 2 3 4

1. OpraHu3auunoHHbIN 3Tan

2. MNocTtaHoBKa Uenu 1 3agad ypoka. MotuBauus yueGHON JEeATENIbHOCTU yUallmuxcs

3. MpoBepka gomaliHero 3agaHus

4. AKTyanusa-
LUua 3HaHUKN

(o) Bonpochl 1, 2

5. 3akpenne-
HUEe U3YYEeHHO-
ro marepuana

O] N2 801, 803, 805, 806, 808, 810,
811, 813
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OKOHYaHue

1 2 3 4
6. KoHTponb N2 154, 155
1 KoppeKuusa
3HaHUK1

7. NMoBTOpEHUE

n Ne 816, 817

8. Pedbnekcus
yyebHOM pes-
TEeNbHOCTU Ha
ypoke

MpoponknTte BbiCKa3biBaHUSA 06 ypoKe.
1. 3HaHuU4, NoslyYeHHbIe Ha YPOKe, MHe HeOOXOAUMBbI ... .
2. 9 nony4mn(a) nonesHyo MHPOpPMaLMIO O TOM, YTO ... .

9. UHdopma-
uMs o gomalu-
HEeM 3ajaHuu

§ 21, N2 802, 804, 807, 809

KommeHTapum K ynpaxHeHnam

Ne 811. Mmeem: f (x) = x, T. e. 3x + 5 = x. Orcioga x = —2,5.
N2 813. B 3aBHCHMOCTH OT BO3MOXKHOCTEH KJIacca MOXXHO IPOBECTU OoJiee IOA-
POGHBIIT pa3sroBOpP O (PYHKIUU «Ilejas YacTh YUCTA».

Ne 817. CJI0KUB JAHHBIC PABEHCTBA, HMOIYIUM 2X + 2y + 2z = L _a+1. Orco-

2
ma2x+y+z) = (g - 1) . CnenoBarebHO, BhIpa)KeHUE X + Y + Z IPUHU-

MA€T TOJbKO HEOTpULATE/IbHbIC 3HAYCHM .

Tema ypoka
Tun ypoKa

PopmupyemMble
pesynbTarbl

lMnaHnpyemble
pe3ynbTarbl

§ 22. N'paduK GyHKUUH

TexHonornyeckasa Kaprta ypoka N2 72

paduk GyHKLUKN
YPOK n3y4yeHnst HOBOro maTtepuana

lpegmeTHbIe: BBECTU NOHATUE rpadmKa GYHKLNUMN.

JIn4HOCTHbIE: GOPMMPOBATL MHTEPEC K M3YYEHWUIO TEMbI U KenaHue
NPUMEHSTb MPUOBPETEHHbIE 3HAHUS U YMEHWS.

MetanpeameTHbie: GOpMUPOBaTb YMEHWE MOHUMATb M UCMOJIb30BaTb
mMaTemMaTh4yecKMe CpeacTBa HarnsagHoOCTU (rpaduKK, TabauLbl).

Yyalmmcs HaydyuTcs onpeaenaTb CBOMCTBa PYyHKLMUK MO €€ rpaduKy.
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OCHOBHbIe

MpaduK GyHKLUUMN.

MOHATHS
OpraHuM3aUMOHHaAA CTPYKTypa ypoKa
dopma 3ajaHus Ans ydalmxcs, BbiNoJHEHUE KOTOPbIX NpUBeaéT
Sransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3ynbTaToB
nposeaeHus sauun
ypoka va V4eBHUK OupakTuyeckue
mMaTepuanbl

1. OpraHu3auMoHHbIN 3Tan

2. lNMocTtaHOBKa uenu U 3agay ypoka. Motusaumsa y4eOGHON AeATEeNIbHOCTU yyaluuxcs

3. AKTyanusa- b Ne 818, 819

Uua 3HAHUMN

4. U3yyeHune [0} TeopeTnyeckunin matepuan § 22
HOBOro mare-

puana

5. NepBuyHoe [0} Ne 821, 822, 824, 825, 827
3aKpensieHue

HOBOro mare-

puana

6. MNoBTOpEeHue 7 Ne 842

7. Utorun ypoka Bonpocbl 1-6

8. UHdopma- § 22, Bonpockl 1-6, N2 823, 826,
uua o gomalu- 828, 841

HeM 3ajaHuu

B nmauane

MeToagnyeckne KomMmmeHTapuu

naparpada MokasaH IPOLECC MOCTPOEHHUA rpaduka (pyHKIHN
no toukaMm. OBiajieBass TUM METOJOM, Y4YallUecs JOJDKHBI HAYYUTLCSA MOJ0U-
paTh «ygOOHBIE» 3HAYEHUs apPTYMEHTA JUIS HAXOXKICHHUS 3HAYCHUH (QYHKIUU.
VY4eHuK JJoJUKEH IOHUMATh, YTO METO/ IIOCTPOEeHUs rpaduka (pyHKIUN 110 TOY-
KaM JI0 KOHIIA PeajJM30BaTh HEJIb3s, HO 4eM OOoJblIe YAA€TCS OTMETUTDH TOYEK,
TEM TOYHEE IOJIydUuTCs rpadux.

B onpenenennn rpapuka oco60e BHUMAHUE yYAIUXCS CIEAYeT OOPaTUTD
Ha CJIOBOCOYETAHME «COCTOSIIYIO U3 BCEX TE€X U TOJBKO TeX Todek». OHO, B 0CO-
GEHHOCTU OOOPOT «T€ U TOJBKO T€», TPEOYET CIENHATbHOIO Pa3bsICHEHHUS.
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JKenmaTenpbHO IPU M3y4E€HUM 3TOM TEMBI UCIIOIb30BATh BO3MOKHOCTU KOM-
IBIOTEPA, TPOLEMOHCTPUPOBAB IIOCTPOEHUE IPA(PUKOB C IOMOMIBIO TaOJUIHOTO
penakropa Excel, BBIGpAaHHOTO JUIsl UCIIOIB30BAHUS B IIKOJIE IPA(UIECKOro pe-
Aakropa, makeros tuna MathCad. Cnenyet 06cyquTh MOPSAOK HOCTPOCHHUS Ipa-
(puka Ipu ero NOCTPOCHUU IO TOYKAM BPYUHYIO (C IOMOLIBIO IPadpUIeCKOro pe-
JAKTOpa), 110 TOYKaM Ha OCHOBAHMUM TAOJIUIbI 3HAYCHUIH (C IIOMOIIBIO TA0IHMYIHO-
ro pegakropa Excel) m ¢ HOMOWBIO MaTeMaTUYECKUX MIAKETOB U HOAYEPKHYTD,
KaKyI0 4aCTh TEXHHYECKOU paboThl 6epéT Ha cebst xoMibioTep. JJsi oco3HAHUS
YYAIUIMUCS HEJOCTATKOB METOJA IMOCTPOEHUs rpaduka «II0 TOYKAM» YIUTENb
MOXET BbIOpATh HEJIMHEIHbIe (PYHKIUU U IIOCTPOUTH UX IPa(PUKN IIOTOUYEYHO U
C TIOMOIIBIO MATEMATUYECKHUX ITakeToB. IlmaHupys aTy geMOHCTpanuio, ciaeayeT
BBIOPATD JUISL IIOCTPOEHUS 110 TOUKAM 3HAUYCHHS ApIyMEHTOB, KOTOPBIE, Ka3aJ10Ch
ObI, PACIIOIOXKEHBI IO OOJIACTU ONPEAEJECHNUS] PABHOMEPHO, OJHAKO HE JAJlyT BO3-
MOKHOCTb OOPATUTh BHUMAaHUE HA XapaKTepHble (parMeHThl rpaduka. O6cyx-
Jlast HeJOCTATKY, IeJIeCOOOPA3HO MpeIaraTh K paCCMOTPEHUIO (PPArMEHThI IPa-
(puka B pailoHe TOYEK pas3pbIBa, IKCTPEMYyMOB, Ieperun6os. Ecim orcyrcTByeT
TEXHUYECKAs! BOBMOKHOCTb, PEKOMEHIYETCS 3apaHee IIOCTPOUTD Ha GOJIbIINX JIH-
crax 6ymaru rpadUKu HEeJIMHENWHbIX (PYHKIUI, a HA YPOKE IOCTPOUTH HA JJOCKE
VX TpapuKU 110 TOYKAM, a 3aT€M CPABHUTH C «HACTOSMIUMI» IpaduKamm.

Taxxe cieayeT OCBETUTH NIMPOKHE BO3MOKHOCTU IPUMEHEHUS rpaguye-
CKUX M300pKEHUI peabHbIX porieccos. LlerecoobpasHo moaroToBUTh JEMOH-
CTPAIIOHHBIE MAaTE€PHAIbl, HAIPUMEP U3MEHEHUE BBICOTBI CaMOJIETA Ha MPOTS-
KEHUU OJHOTO MOJIETA, KAPAUOTPAMMY U T. II., MPEACTABUB MX OJHOBPEMEHHO
B TaOIMYHON U rpaduyeckoii popMe, U NPEIOKUTDH YIAMMMCS CPOPMYIIPO-
BATh PslJi BOIIPOCOB O IIPOUCXOASIIEM IIpoIiecce, Ha KOTOPBIE JIETKO OTBETUTD Ha
OCHOBAaHUM rpauKa U ropasfo CJ0XKHEe — HAa OCHOBAHUU aHAIM32 TaOJIMIBL.
ITO IMOMOXET IPOAEMOHCTPUPOBATh IPEHMYIIECTBA IPagUIECKOro crocobda
IIpeCTaBJeHUA (PYHKITUU.

B pesynbrare n3ydeHHs 3TOH TeMbl YUAIIHECS JOJDKHBI YCBOUTD, YTO Ipa-
(pux PpyHxknMM — 3TO OJUH U3 crIOCO60B 3ajanusd yHknuu. Takxke npu usyde-
HUN 3TOH TEMBI CJIEAYET 3aJ0KUTh OCHOBBI YMEHUS YUTATh rpauk (PyHKImmM,
T. €. OIpeJeNIATh CBOMCTBA (pyHKIMM 10 €€ rpaduky. B kauecTse akTyagusanum
TEMBI MOKHO IPEJUIOKUTh HAUTH B PA3JUYHON auTepaType (Y4eOGHOM, HaydHO-
MOIYJISIPHOM), CPEACTBAX MACCOBOM MH(pOPMANU TH(POPMALHIO, IIPEJCTABICH-
HYIO B BUJI€ IpauKOB.

KoMMmeHTapuu K ynpaKHeHuam

N2 822, 823. T 33/JjauU 3aKJIAJbIBAIOT OCHOBbI YMEHUM YUTATh rpauk (yHK-
I[N,
N2 827, 828. JTH 3a/jauM 3aKPEILIAIOT IOHUMAHUE ONpeAeIeHnus (PYHKIUN.
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TexHonornyeckasa Kaprta ypoka N2 73

Tema ypoka Fpadumk byHKUUKU
Tun ypoka YpOK 3aKkpenneHns 3HaHuN
dopmupyembie lpegmMeTHbIe: 3aKPEnnUTb 3HaHUS ydallmnxcsa O rpadumke byHKLKM.
pesynbtartbl JInyHoCTHbIE: GOPMUPOBATL YMEHWE NPEACTaBNATb Pe3y/bTaT CBOeW
[lesiITeNbHOCTH, pa3BMBaTb No3HaBaTENbHbIM MHTEPEC K MaTeMaTUKe.
MertanpeameTHbie: GOPMUPOBaTL YMEHWE CPaBHWMBATb, aHaNM3MUpo-
BaTb, MOAENMPOBATb BbI6GOP CMNOCO60OB AEATENLHOCTH.
lMnaHupyembie Yyawmmcsa HayquTca onpeaenstb cBoMcTBa GyHKLNUMN.
pe3ynbTarbl
OcHoBHbIE paduK GyHKUMN.
MOHATUSA
OpraHusaunoOHHaa CTPYKTypa ypoKa
dJopma 3apaHusa ana yyauiuxcs, BbiMOJIHEHNE KOTOPbIX anBeAéT
Jransl opraHu- K AOCTUMEHUIO MNaHUPYEMbIX pe3ynbTaToB
nposeaeHus 3auum
UaakKTu4ecKue
YypoKa v Y4eGHHK fna
MaTepuanbl
1 2 3 4

1. OpraHu3auunoHHbIN 3Tan

2. MNocTtaHoBKa Uenu u 3agad ypoka. MotuBauus yueGHOM AEeATENIbHOCTU yUaLllMxcs

3. MpoBepKa gomallHero 3agaHus

4. AkTyanusa-
UM 3HaAHUMN

) Bonpocbl 1-6 Ne 156

5. 3akpenne-
HUE U3y4YeHHO-
ro matepuana

O] Ne 829, 830, 832, 834, 835, 837,
839, 840

6. KoHTponb
M KoppeKuusa
3HaHUN

Ne 157 (1, 2), 158,
159

7. NoBTOpEHMNE

n Ne 843
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OKOHYaHue

1

2 3 4

8. Pednekcus
yyebOHOM pes-
TeNbHOCTU Ha
ypoKe

MpofomknTe BbiCKa3blBaHUs 06 ypOKe.

1. CamMbIM MHTEPECHbIM Ha YPOKe Ansg MeHs 6bino ... .
2. 9 Hayuuncs(aco) ... .

3. A xoTen(a) 6bl ewWwe y3HaTb ... .

4. MHe noHpaBWIOCh ... .

5. MHe He NoHpPaBMIIOCh ... .

9. UHdopma-
uMs 0 gomalu-
HEM 3ajaHuu

§ 22, N2 831, 833, 836, 838,
non. N2 845

§ 23. J/iuHenHaa PyHKUUSA, €€ rpaduK U CBOUCTBA

Tema ypoka
Tun ypoka

dopmupyembie
pesynbTartbl

lnaunpyemble
pesynbTarbl

OcHOBHbIe
MOHATHSA

TexHonornyeckasa Kaprta ypoka N2 74

JluHenHana oyHKUMSA, eé rpaduK U cBoicTBa
YPOoK M3y4eHus HOBOro matepuana

lpegmMeTHbIe: BBECTU MOHATUA NMHENHOM QYHKLMK U NPSMOWN Mpo-
NOPLIMOHANbHOCTH, MO3HAKOMWUTb Y4alMXCA CO CBOWCTBaMMU JIMHEW-
HOM GYHKLKMK, CHOPMMUPOBATL HaBbIK MNOCTPOEHUSA rpaduKa JIMHENHOM
GYHKUMN.

JIn4HOCTHBIE: GOPMUPOBATL LLESIOCTHOE MWPOBO33PEHME, COOTBET-
CTBYylOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKU U O6LLECTBEHHON
NPaKTUKMU.

MetanpegmeTHble: GOPMUPOBaTb YMEHWE ONpPeaenaTb MOHATUS,
CpaBHWBaTb, aHANM3WPOBaTb, AeNnaTb BbIBOAbI.

Yyalwumncs Hayuymtcs GpopmynnpoBaTtb onpeaeneHms NMHENHON PyHK-
UMM M NPSIMOM MPOMNOPLIMOHANBbHOCTU; ONpefensTb, ABASETCS Nn
dYHKUMA, 3aaaHHas GOpMYnon, TMHENHOW; CTPOUTb rpaduUK TUHEN-
HOM OYHKUMU.

IInHenHasa dyHKUMA, rpaduK nuHernHon GyHKUMK, npsaMas nponop-
LIMOHaNbHOCTb.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

dopma 3ajaHusa ana yvyawuxcs, BbiNoJIHEHUE KOTOPbIX NpUBEAET
Sransl opraHu- K AOCTIKEHUIO MIaHUpyeMbIX Pe3y/bTaToB
nposeaeHus 3aumumn
ypoKa va V4EeBHUK OnpakTuyeckue
martepuanbl
1. OpraHu3auMoHHbIi 3Tan
2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHON JeATENIbHOCTM yyallmuxcs
3. AKTyanusa- o) Ne¢ 846, 847
UM 3HAHUN
4. U3yyeHue o) TeopeTnyeckui matepunan § 23
HOBOro marte-
pvana
5. NMepBuyHoE (] Ne 849-852, 854
3aKpenseHue
HOBOro marte- " Ne 160, 161
puana
6. NMoBTOpEHHE M N2 900
7. Utormn ypoka Bonpocbl 1-7
8. UHdopma- § 23, Bonpockl 1-7, N2 853, 855,
uusa o gomalu- 901
HEeM 3ajaHuu

MeToaunyeckue KOMMEHTapuu

Hemnenecoo6pasno HaYMHATD U3YYE€HHUE 3TOH TEMbI C OIPEACICHHS, BBOJS
JUHEWHYIO (PyHKIIMIO KaK HEKUI abCTpaKTHBINA 00bekT. JKenraTreapHo mpeasapu-
TEJIBHO PACCMOTPETHh HECKOJIBKO PEIbHBIX CUTYAIlUil, KOTOPbIE ONHCBIBAIOTCS
¢ nmoMompio JuHeiHoN ¢gyHknuu. C Takoro poja NpUMEPOB HAYMHAETCH TEKCT
maparpada.

B kxypce aureGpsl 7 Kiaacca CTPOro AOKa3aTh, YTO IPAPHUKOM JIMHEHHON
¢ysxun sBasgerca npsaMas, Heabss. [loaToMy focTaTOuHO HPOAEMOHCTPUPO-
BaTb 3TOT (PAKT Ha IIPUMEPAX.

3ameuaHue O TOM, UYTO BEPTUKAJIbHASI NPsIMasi HE MOXKET CJAYKUTH rpadpu-
KOM (PYHKIMH, 3AKPEIUT y YJaIUXCsl IPaBUJIbHOE NOHUMaHUE OIpPEAeIeHUsI
JysrIUN.

Crenyer yneauTh BHUMaHUE PACCMOTPEHMIO YACTHBIX CIydaeB JTUHEUHOM
¢yukuun y = kx + b, a umenHo ciydaes, korxa k=0 win b = 0.
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Tema ypoka
Tun ypoka

Popmupyemblie
pesynbTarbl

lnaunpyemble

TexHonornyeckasa Kaprta ypoka N2 75

JluHenHana oyHKUMSA, e€ rpaduK U cBONCTBaA
YpOK 3aKkpenneHns 3HaHun

lMpeameTHble: 3aKpenuTb 3HAHUSA O NMHENHOW GYHKLUMKM U e€é CBOWM-
CTBaXx, 3aKPEnuUTb HaBblK MOCTPOEHUA rpaduKa JTMHENHON GYHKLMK.

JIn4HoCTHBIE: GOPMUPOBATb YMEHWE COOTHOCWUTb MOJTYYEHHbIN pe-
3yNbTaT C NOCTABEHHON LIENbIO.

MetanpeagmeTtHbie: GOpMUpPOBaTb YMEHWE COOTHOCUTb CBOU AEW-
CTBUS C NAaHUpyemMbIMK pe3ynbTaTtaMu.

Yyawmmncsa Hayqymtca CTpouTb rpaduK IMHEMHOM QYHKLMKM U OMUCHI-

pe3ynbTatbl BaTb €€ CBOWCTBaA.
OCHOBHble JInHenHaa GyHKUMS, rpaduK NMHENHON GYHKUMKM, npsmas nponop-
MOHATUSA LLMOHaNbHOCTb.
OpraHusauuoHHas CTPYKTypa ypoKa
CDopma 3anaHMﬂ ANA y4auuxcsd, BbiNOJIHEHUE KOTOPbIX anBeAéT
dranbl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
nposeaeHus —
ypoKa va YueBHUK Ounpaktuyeckue
MaTepuanbl
1 2 3 4

1. OpraHusauMoHHbIi 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOWN AEeATE/IbHOCTU ydalluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AKtyanusa-
LM 3HAHUI

) Bonpocbl 1-7

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

O] Ne 856, 858, 860-862, 864, 868,
870, 872, 874

n Ne 162-164

6. KoHTponb
1 KOoppeKuusa
3HaHUN1

Ne 165, 167
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OKOHYaHue

1

2 3 4

7. NoBTOpEHME

n N2 902

8. Pednekcusa
yyeGHOM pesn-
TENbHOCTK Ha
ypoke

MpoaosnKMTe BbiCKa3biBaHWs 06 ypoKe.

1. MHe NoHpaBUICA CErOAHAWHUMA YPOK, HO ... .
2. 0nsa MeHs TeMa TpyaHasi, BOT €c/iu Obl ... .

3. ng MeHsa TeMa nérkas, 1 4 ... .

9. UHdopma-
uMa o gomalu-
HeM 3ajaHuu

§ 23, N2 863, 865, 869, 871

Tema ypoKa
Tun ypoKa

Popmupyemble
pe3ynbTarbl

lMnaHupyemble
pe3ynbTarsl

OCHOBHbIe
MOHATUSA

TexHonornyeckas Kapta ypoka N2 76

NiuHenHan GpyHKUUA, e€ rpadmMK U cBoCTBa
YpoK 3aKkpensieHns 3HaHun

lpeameTHble: 3aKpenuTb 3HAHUSA O IMHEMHOW YHKLMKW U eé CBOM-
cTBax, GOpMUPOBaTb HaBbIK NMPUMEHEHUS CBOWCTB JIMHENHON bYHK-
LMW MPU peLleHnn 3aaad.

JInyHocTHbIe: GOPMUPOBATL MHTEPEC K M3YHEHUIO TEMbI U KenaHue
NPUMEHSTb MPUOBPETEHHbBIE 3HAHUSA U YMEHUS.

MeTtanpegmeTHbie: GOpMUPOBaTb YMEHUE WMCMOSb30BaTb Mpuobpe-
TEHHbIE 3HAHMS B NMPAKTUYECKON AEATENbHOCTH.

Yyalmmncs Hay4yuTcs MPUMeEHsTb CBOWCTBA JIMHEMHOM (YHKLMUKW Mpu
pelleHnn 3aaay.

JInHenHasa dyHKUMA, rpaduK IMHENHOM YHKUMUK, npsaMas nponop-
LLMOHaNbLHOCTb.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alunxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Sran opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus saunm
naaKTU4ecKue
Ypoka va Y4e6HUK Avn
matepuarbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AKTyanu3a- O] Ne 866
LM 3HaHUN
5. 3akpenne- O] Ne 876, 878, 879, 881, 883, 885,
HUE U3YYEHHO- 886
ro matepuana
n Ne 172-176
6. NoBTOpEHHe n N2 903
7. Pednekcus Ha ypoke MHe 6blI10:
y4yeGHOM ges- a) 04eHb MHTEPECHO;
TeNbHOCTU Ha 6) He 0YeHb UHTEPECHO;
ypokKe B) MHTEPECHO;

) COBCEM He MHTEPECHO.

8. UHdopma- § 23, N2 877, 880, 882, 884, 887
uusa o Jomall-
HeM 3ajaHuun

KoMMeHTapuu K ynpaKHeHuam

N2 876, 877. Tu 3a/jauM 3aKJIJAbIBAIOT OCHOBLI YMEHUI IpapuuecKoro peneHus
YPaBHEHUI U HEPABEHCTB.

N¢ 886, 887. T 3aa4M y4aT 110 TPapUKy (PYHKINN HAXOAUTD €€ aHATNTHIECKII
CIIOCOO 3aaHus.
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TexHonornyeckasa Kaprta ypoka N2 77

Tema ypoka NiuHenHan GpyHKLUUA, e€ rpadmMK U cBoCTBa
Tun ypoka YpoK 0606LeHMa U cucTeMaTn3aL M 3HaHUN
dopmupyembie lpegmeTHble: 0606WWNTL U CUCTEMATU3NPOBATb 3HAHUA YyYallMXCS
pe3ynbTatbl O JIMHEVHOW GYHKLUMK U €€ CBONCTBAX, HaBbIKM MPUMEHEHUS CBOMCTB
JIMHENHOW GYHKLMM NPU pelleHnn 3ahad.
JIn4HOCTHbIE: pa3BMBaTb NO3HaABATENbHbIA MHTEPEC K MaTeMaTuKe.
MertanpegmetHble: $OpMUPOBaATL YMEHWE CTaBUTb U GOPMYIUpPO-
BaTb AN151 ce6s HOBblE 3aJayn B y4ébe, pa3BuBaTb MOTUBbI U UHTEpPE-
Cbl CBO€EM No3HaBaTebHOM AeATENbHOCTH.
lMnaHnpyembie Yyauwmmcs HaydyuTcs NPUMEHSTb CBOMCTBA JIMHEMHOW GYHKUMKM NpU
pe3ynbTatbl pelleHnn 3aaad.
OCcHOBHbIE JInHenHasa GyHKUMA, rpaduK TMHENHOM YHKUMUK, NpsaMas nponop-
MOHATUSA LLMOHaNbHOCTb.
OpraHuM3auuMoHHasa CTPYKTypa ypoKa
dopma 3ajaHusa ana yvyawuxcs, BbiNoJIHEHUE KOTOPbIX NpUBeET
Sransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3ynbTaToB
nposeaeHus 3auumn
UaakKTuyeckue
yPOKa il Y4ye6HUK Ana
maTtepuansbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. MNocTaHOBKa Lienu 1 3aaay ypoka. MoTuBauusa y4e6HON AeATEeNbHOCTU ydalluxcs

3. MpoBepKa gomMalluHero 3agaHusa

4. AkTyanusa-
UM 3HAHUN

(] YCTHO. He BbINOMHAS NOCTPOEHUS rpadpuka GyHKLMU

Y =5x + 1, onpepenvte, Yepes Kakne n3 AaHHbIX TOYEK
npoxoauTt aTtot rpadux: 1) A (0; -1); 2) B (-1; -4);

3) C(0; 1); 4) D (-1; 4); 5) E (20; 101).

5. 0606LeHne

L1A 3HaHUMN

n cuctematusa-

O] Ne 888, 889, 891, 893, 895, 897,
899

n Ne 178, 180
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OKOHYaHue

1 2 3 4
6. KoHTponb N2 170 (1), 177,
M KOoppeKuus 179 (1)
3HaHUM
7. NoBTOpEHHUE n N2 904
8. Pednekcus OTBeTbTE Ha BOMPOCHI.
y4yeGHOM ges- Y10 BaM 60/ee BCEro yaanocb BO Bpems ypoka?
TENbHOCTU Ha Kakue Buabl AeATeNbLHOCTH GblK BbINOIHEHBI BaMKU Hanbo-
YPOKe nee ycneuwHo? HasoBute Hanbonee apGEKTUBHbBIE U3 HUX.
9. UHdopma- § 23, N2 890, 892, 894, 898
uMs 0 gomall-
HEM 3ajaHuu

KoMmeHTapuu K ynpaKHeHuam

N2 897, 898. JTu 33jja4uM yJaT 110 rPapUKy (PYyHKIUU HAXOAUTD €€ AHAIUTUIECKUN
CII0co0 3amaHus.

N2 899. IIpu pemenHun 3TOH 3afa4M B 3aBUCUMOCTH OT BO3MOKHOCTEH Kjacca
MOKHO OCBETUTL 0oJsiee MOAPOOHO CBOMCTBA (PYHKIMHU «IpOOHAs 4aCThb

qucJja».
Ypok N2 78
Tema YPOKa HOBTopeHMe U cuctemaTusauusa y-ie6|-|oro mMaTtepuvana
Ypok N2 79

KoHTponbHaa pa6ora N2 6



aBa 4. Cucrtembl TIUHEUHbLIX YPpaBHEHUH

C AByMSA nepeMeHHbIMHU

§ 24. YpaBHeHMSsl C ABYMSl NepPeMeHHbIMHU

TexHonornyeckasa Kapta ypoka N2 80

Tema ypoka YpaBHeHUs ¢ ABYMSA NepeMeHHbIMU

Tun ypoKa YPOK U3y4yeHnst HOBOro Matepuana

Popmupyemble lpegmeTHble: BBECTU MOHATUS YPaBHEHWS C ABYMS MEPEMEHHbIMU

pe3ynbTatbl M ero rpaduka, Hay4YuTb MPUMEHHATb CBOMCTBA YpPaBHEHUM C ABYMS
nepemMeHHbIMMU.
JIN4HOCTHbIE: GOPMUPOBATb MHTEPEC K M3YHEHUIO TEMbI U KenaHue
NPUMEHSTb NPUOBPETEHHbIE 3HAHUA U YMEHMUS.
MeTtanpegmetHbie: GOPMUPOBaTb YyMEHUE ONpeaensaTb NOHATUSA, CO3-
JaBaTb 0000LleHNUs, yCcTaHaBIMBaTb aHalormu.

Mnaumpyembie Yyawumncs Hayuutcs npuBOAMTb MPUMEPBI YPaBHEHWUI ¢ ABYMS nepe-

pe3ynbTarbl MEHHbIMW; ONpeaensiTb, ABASETCS I Napa YNCeN PeLleHNEM AaHHOro
YPaBHEHUS C ABYMS NepeMeHHbIMM.

OCHOBHbIE YpaBHEHUE C ABYMSA MEPEMEHHbIMM, PELIEHWE YpaBHEHWSA C [ABYMS
MoHATUSA nepemMeHHbIMW, PeLiMTb ypaBHEHWEe, CBOMCTBA YpaBHEHWW C ABYMS
nepemMeHHbIMU, rpaduK ypaBHeHUs, runepodona.
OpraHusaunoOHHaa CTPYKTypa ypoKa

¢opma 3apaHusa ansa yyauuxca, BbiNOJIHEHNE KOTOPbIX anBeAéT
Sranbl opraHu- K AOCTUKEHMUIO MIaHNPYEMbIX pe3ynbTaToB
nposeaeHus -
ypoka va Y4e6HUK Ounpaktuyeckue
MaTepuanbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. NMocTaHOBKa Lienu U 3aja4 ypoka. MoTuBauus y4e6HON AeATEeNbHOCTU y4alluxcs

3. AKkTyanusa-
L1a 3HaHUKN

O] N2 906, 907

4. U3yyeHue
HOBOro maTte-
puana

o) TeopeTunyeckuin matepuan § 24
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OKOHYaHue

1 2 3 4
5. MepBuyHoe 0} N° 909, 910, 912, 915, 917, 919,
3aKpenneHue 921, 923, 925
HOBOIro mMare-
puana n Ne 182

6. NMoBTOpEHHUE n N2 943

7. Utorm ypoka Bonpockl 1-6
8. UHdopma- § 24, Bonpocbl 1-6, N2 911, 918,
1A o0 AomMall- 920, 924

HeM 3ajaHuun

MeToanyeckne KommMmeHTapuu

IIpumepnr 1-5 maparpadga JeMOHCTPUPYIOT yJaluMcsi, YTO ypaBHEHHE
C IBYMsI IIEPEMEHHBIMU — 3TO HE a0CTPAKTHBIN MaTEMATUYECKUI OOBEKT, a MaTe-
MaTHUYECKOE MOHATHE, KOTOPOE MOKET CAY;KUTb MOJEJIbIO PEATbHOU CUTyallnu.

CpoiicTBa ypaBHEHU C ABYMs IEPEMEHHLIMU YCBAUBAIOTCS JIETKO, TaK KaK
OHM IOXOKM Ha CBONCTBA YPABHEHMI C OJHOU IIEPEMEHHOM.

Hepeaxo y yuamuxcsa GpopMupyeTcsi CTepeoTHll, YTO YPaBHEHHUE C JABYMs
IIepEeMEHHBIMI UMeET OECKOHEYHO MHOTO pemieHui. /s NpoduIakTUKN TaKOM
OmUOKU B TEKCTE Naparpada NpuBeAeHbl IPUMEPDI YPaBHEHUI, UMEIONTUX OJJHO
pelleHUE ¥ HE NMEIOMMUX PEIICHUMA.

Omnpenenenne rpadguka ypaBHEHHUS C JIBYMS IE€PEMEHHBIMH BO MHOTOM
aHAJIOTUYHO omnpejeneHuio rpapuka pyaknuu. ITosTomy oTpaboTKy 5TOr0 NOHS-
THS MOKHO IIPOBOJUTD IO YK€ 3HAKOMOI CXeMe.

Yuamuecst JJOJKHBI XOPOIIO YCBOUTD, YEM I'PA(PUK YPABHEHMSI MOKET OT-
JIMYAThCSA OT Tpaduka (PyHKIUIN.

TexHonornyeckasa Kaprta ypoka N? 81

Tema ypoka YpaBHeHUs ¢ ABYMSA NepeMeHHbIMU

Tun ypoka YPOK 3aKpensieHns 3HaHun

dopmupyembie lMpeamMmeTHble: 3aKPennUTb 3HaHUA yyalmxcs 06 ypaBHEHUSAX C ABYMS
pe3ynbrarsl nepemMeHHbIMH.

JInyHoCcTHbIE: GOpPMUPOBaATbL YyMEHWE MNaHWpoBaTb CBOM AENCTBUA
B COOTBETCTBUU C Y4EOHbLIM 3a/jlaHUeM.
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MeTtanpeameTHble: GOpPMUPOBaTb YMEHWEe COOTHOCUTb CBOW [el-
CTBWSA C NNaHUPYyEeMbIMKU pe3ynbTaTaMu, OCYLLECTBAATb KOHTPO/b CBO-
el NeATenbHOCTU B NPOLIECCe AOCTUKEHUSA pesybTaTa.

Mnanupyembie Yyalmiics Hayyutcs pelwaTtb ypaBHEHWS C [ABYMS MepeMeHHbIMH,
pe3ynbTatbl CTPOUTb rpaduK ypaBHEHUS C ABYMS NepeMeHHbIMMU.
OcHoBHble YpaBHEHWE C ABYMS MepemMeHHbIMU, pelleHWe ypaBHEeHWUs C ABYMS
MOHATUS nepemMeHHbIMU, pelnTb ypaBHEHWe, CBOICTBA YPaBHEHWI C ABymS
nepemMeHHbIMM, rpaduK.
OpraHu3aLMOHHas CTPYKTypa ypoKa
dopma 3ajaHus Ans ydalmxcs, BbiNojHEHUE KOTOPbIX NpUBea&T
Jransl opranu- K AOCTUMEHUIO MNaHUPYEMbIX pe3ynbTaToB
npoBeAeHus saum
naaKTUYecKne
ypoKa il Y4yeGHUK Aun
martepuanb

1. OpraHu3auMoHHbIi 3Tan

2. MNocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHON JeATENIbHOCTU yyallmuxcs

3. MpoBepka goMallHero 3agaHus

4. AkTyanusa-
UM 3HAHUM

O] Ne 913 N2 181

5. 3akpenne-
HUE U3YyYEeHHO-
ro matepuana

O] Ne 927, 928, 930-932, 934, 935,
937-939, 941

n N2 185

6. KoHTponb
M KoppeKuusa
3HaHUN

Ne 183, 184

7. NoBTOpEeHue

M| Neoss

8. Pednekcus
y4ye6HOM pes-
TENbHOCTU Ha
ypoke

OTBETLTE Ha BOMpOC.
Kakue aTtanbl ypoKa Bbl cHUTaeTe Hambosee yaayHbIMu
n noyemy?

9. UHdopma-
uMa o gomalu-
HeM 3ajaHuu

§ 24, N2 929, 933, 936, 940
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KoMMeHTapum K ynpaKHeHUam

Ne 931 (3). 'padpuxom ypaBHEHUS SABAAETCS BCSA KOOPAUHATHAS IIOCKOCTD.

N2 931 (4). I'pacpukoM ypaBHEHUS SIBJISIETCSI OOBEIUHECHUE ABYX MPSIMBIX.

N2 934 (1). Ecrm x> 1ny > 1, To 2x + 3y > 5. CienosaTenbHO, €C/IN JaHHOE ypas-
HEHME MMEET PElIEHME B HATYPAIbHBIX YMCIAX, TO UM MOKET CIYKUTb
Tospko mapa (1; 1).

N2 934 (2). Ecou y > 3, TO ypaBHEHME HE UMEET PENEeHUN B HATYPAJIbHbIX YU CIaX.
OcTtaércs paccMoTpeTh cIydau, Korga y = 1, y =2, y = 3.

N2 939 (4). 92+ 2 + 2 =6x; 92— 6x + 1 + y? =-1; (9x — 1)? + y? = 1. Ypasue-
HHE HE UMeeT PEUIeHM.

§ 25. JluHellHOE ypaBHEeHUe ¢ ABYMSA nepeMeHHbIMU
u ero rpaduk

TexHonornyeckas kapta ypoka N2 82

Tema ypoKa JluHeHoe ypaBHeHUE C ABYMS NepeMeHHbIMU U ero rpaduk

Tun ypoka YPOK M3y4eHns HOBOro matepuana

dopmupyembie lMpeameTHble: BBECTU NOHATUA IMHENHOIO YpaBHEHUS C ABYMS nepe-
pe3ynbrartbl MEHHbIMU K ero rpaduKa; GopmMmnpoBaThb HaBblK MOCTPOEHUS rpaduKa

JIMHEMHOrO ypaBHEHUS C ABYMA NepemMeHHbIMMU.
JINYHOCTHbIE: GOPMUPOBATL MHTEPEC K M3YYEHUIO TEMbI U KeNlaHue
NPUMEHSATb NPUOBPETEHHbIE 3HAHUS U YMEHMUS.

MetanpeametHbie: GOpMUPOBaTb YMEHUE WUCMNONb30BaTh Mpuobpe-
TEHHbIE 3HaHWS B NpaKkTUYeCKOW AeATENbHOCTH.

lMnaHupyemsbie Yyawumca Hay4yutcs MNPUBOAUTL MPUMEPbl JIMHENHBIX ypaBHEHWI

pe3ynbTarbl C AABYMSl NePEMEHHbIMU; ONpPeaenaTb, SBASETCA I napa Y1cen peLle-
HWEM [aHHOro JIMHEMHOrO YpaBHEHUS C ABYMS NepeMeHHbIMU; CTPO-
UTb rpaduK MMHENHOrO ypaBHEHUSA C ABYMSA NEePEMEHHbIMMU.

OCHOBHble JInHeHoe ypaBHEHWE C ABYMHA MNepPeMeHHbIMKU, rpaduK JIMHEMHOTO
MOHATUSA YpPaBHEHMS.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

®opma 3ajaHns ANA y4aWnXcs, BbIMONHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTIKEHUIO MIaHUpyeMbIX Pe3ynbTaToB
nposefeHus saum
naaKTMyeckue
YpoKa va YueGHuK Ava
matepuanb

1. OpraHusauuoHHbIR 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus yueGHOM AeATEIbHOCTU yUalluxcs

3. AKTyanusa- (o} YcTHO. Kakne 13 gaHHbIX ypaBHEHUIN SBNSIOTCS ypaBHe-

LM 3HaHUM HUAMU C ABYMS MEPEMEHHbIMU:
1)9x + 5y = 1; 4) 2xy + 5y = 4,
2) 4x? + y = 10; 5)x+y?=T71,
Yy x+6y-z=2; 6) y +y? =227

4. U3yyeHune [} TeopeTnyeckunin matepuan § 25

HOBOIro maTe-

puana

5. NMepBuU4HOE o) N2 950, 951, 953, 955, 957, 959,

3aKpenneHue 961

HOBOro maTe-

puana

6. NMoBTOpEHHE 7 N¢ 999

7. Utormn ypoka Bonpocbl 1-4
8. UHdopma- § 25, Bonpockl 1-4, N2 952, 954,
uusa o gomalu- 956, 958, 962

HeM 3ajaHum

MeToanyeckne KoMMeHTapuu

B maparpade paércs onpeaenenue TMHERHOIO ypaBHEHUS C JBYMs Ilepe-
MEHHbBIMU, 2 HE OIIPE/Ie/IEHUE YPABHEHUS IIEPBOM CTENEHM C JBYMS II€pEMEHHDI-
MH, O KOTOPOM OyIET WJATU peub B CJAEAYIOMMX KIaccax (M KOTOpOe ABIAETCS
YACTHBIM CJIy4aeM JIMHEHHOTO YpaBHEHUS C JBYMs IIEPEMEHHBIMU).

Ha pagHbIi MOMEHT yJaimpecs y)e€ 3HAKOMBbI C JUHEHHOH (yHKIMEH
Yy = kx + b, rpadukoM KoTOpOIi siBIsieTCst psiMast. BHenmHee cxonctso gopmyi,
C TIOMOIIBLIO KOTOPBIX 3ANMCAHbI JUHEHHAs (PYHKIUA U JUHEHHOE ypaBHEHHE
C JIByMsI IEPEMEHHBIMH, IPUBOJUT K TUIIMYHOU OIMMOKE: CYMTATh, YTO rpadu-
KOM JIMHEWHOTO ypaBHEHUS C IByMsl IEPEMEHHBIMU TOXE ABIAETCA TPsAMast.
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B 3aBuCHMOCTH OT BO3MOKHOCTEH KJIacca MOKHO OOpaTUTh BHUMAaHUE HA
TO, YTO NMPUHIUIHNAILHBIM PA3TUUUEM MEXKTY 3TUMU POPMyJIaMH ABJIAETCA Ha-
JIUYMe HEeHYJeBOTO Kod(uimenTa npu nepeMeHHoOu ¥.

B Texcre maparpada mokasaHoO, B KakOM CJIydae rpaduKoM JHHEHHOro
ypaBHEHHUA C JIByMd IIEPEMEHHDbIMU ABJILETCH NPAMAsd, a TAKXKE IOKA3aHbI JBa
cIydad: Korja rpaukoM SBJISE€TCH BCA KOOPJAUHATHASA IUIOCKOCTb WIM IIYyCTOE
MHOKeCTBO. Bece aTu ciygam TpedyioT TIaTeIbHOTO PACCMOTPEHUS HA YPOKE.

371echb ecTb CMBICT OOPATUTLCS K YK€ U3y4EHHOMY JINHEHTHOMY yPaBHEHUIO
C OfHOI mepeMeHHOI (cM. § 2), KOTopoe Takke TPeGOBATO PACCMOTPEHUS He-
CKOJIbKUX CJIyJaes.

Hano o6paTuTh BHUMAHHME yJaImuXcs Ha TOT CJIydail, Korja JUHEHHOoe
ypPaBHEHHE C JABYyMs II€PEMEHHBIMU 3aA€T JTMHENHHYIO (PYHKIUIO.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

lnaHupyemble

TexHonornyeckasa Kaprta ypoka N¢ 83

JIuHeliHOe ypaBHeHUe C ABYMS NepeMeHHbIMU U ero rpadpuk
YpoK 3aKpenneHns 3HaHum

MpegmMeTHbIe: 3aKpenuWTb HaBblK MOCTPOEHUsI rpaduKa MHENHOro
ypaBHEHUS ¢ ABYMS NEPEMEHHbIMW, MPUMEHEHUSI CBOWCTB JIMHEMHOTO
YpPaBHEHUS C ABYMSI MEPEMEHHbIMU MPU PELLIEHUN 3aaad.

JInyHocTHblE: GOpMUPOBaATbL YyMEHWE MNaHUpoBaTb CBOW AENCTBUA
B COOTBETCTBUU C y4eOHbIM 3aaHUEM.

MetanpegmeTHbie: GOPMUPOBaTL YMEHWE COOTHOCWUTb CBOU [ew-
CTBUS C NAaHWPyeMbIMUK pe3ynbTaTaMu.

Yyawmmnca Hayydutcsi NPpUMeEHATb CBOMCTBA JIMHEWMHONO ypaBHEHUs

pe3ynbTatbl C ABYMS MEPEMEHHbIMUM NPU PeLleHnn 3adau.
OCHOBHblE JInHeHoe ypaBHEHWE C ABYMSA MNepeMeHHbIMKU, rpaduK JIMHEMHOIO
MOHATUSA YPaBHEHMS.
OpraHusauMoHHas CTPYKTypa ypoKa
®opma 3apaHusa ans yyawmxcs, BbiNOJIHEHWE KOTOPbIX NPUBEAET
Stanbl opraHu- K JOCTMXKEHMIO NMAaHUpyeMbIX pe3yabTaTos
nposeaeHus 3aunm
17} KTU4eCKu
ypoKa il Y4ye6HUK Avna ecrne
MaTepuanbl
1 2 3 4
1. OpraHn3auMoHHbIN 3Tan
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OKOHYaHue

1

2 ‘ 3 4

2. lNMocTaHoOBKa uenu U 3agay ypoka. Motusaums y4eOGHON AeATEeNIbHOCTU ydalunxcs

3. lMpoBepKa gomMalluHero 3agaHus

4. AkTyanusa- o) N2 963 Ne 186, 187
UM 3HAHUMN
5. 3akpenne- ) N2 964, 968, 970, 972-974, 976,
HUWE U3YYEHHO- 978, 979, 981, 983
ro marepuana
M Ne 188, 189 (1, 2)
6. MNoBTOpEeHue n N¢ 1000, 1001

7. Pednekcusa
y4ye6HOM pesq-
TENbHOCTU Ha
ypoke

OTBeTbTE Ha BOMpPOC.
Kakue atanbl ypoKa Bbl cyMTaeTe Hambonee yaadHbiMu
1 noyemy?

8. UHdopma-
uMs o gomauu-
HeM 3ajaHuu

§ 25, N2 967, 969, 971, 975, 977

Tema ypoKa
Tun ypoKa

dopmupyembie
pesynbTarbl

lnaHupyembie
pe3ynbTarbl

OcHOBHbIE
MOHATUSA

TexHonornyeckasa Kapta ypoka N¢ 84

JIuHeiiHOe ypaBHeHUEe C ABYMSA NEPEMEHHbIMU U ero rpaduk
YpoK 0606uieH1s U cucteMaTndaumm 3HaHum

lpeagmeTHbIe: 0600WNTL U CUCTEMATU3UPOBATL 3HAHUS YyyalUXcs
O JIMHEMHOM YpaBHEHUU C ABYMS MEPEMEHHbIMU.

JIn4HOCTHbIE: GOPMUPOBATb YMEHWE MPEACTaBASATb pe3ynbTaT CBOEN
AeATeNbHOCTU.

MeTtanpegmeTHbie: GOpMUPOBaTb YMEHME ONPeAensaTb CNOcOobbl Aen-
CTBUIM B pamMKax MPeLsIoXKeHHbIX YCIOBUA U TpeBOBaHWK, KOPPEKTH-
poBaTb CBOMW JENCTBUSA B COOTBETCTBUM C UBMEHSAIOLLENCS CUTyaLUEN.

Yyawmmncsa Haydutcs MpUMeHATb CBOWCTBA JIMHEMHOrO ypaBHEHWS
C ABYMS MEPEMEHHbLIMU NPU PeLLleHnn 3aaad.

JInHenHoe ypaBHeHWE C ABYMSA MNepeMeHHbIMU, rpaduK JIMHEWHOrO
ypaBHEHUS.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

ATanbl
npoBeaeHUs
ypoOKa

®dopma
opraHu-

3apaHua ANa yyawmxcs, BbiMoSHEHME KOTOPbIX NPUBEAET
K AOCTUMXXEHMIO NJIaHMPYEMbIX pe3y/ibTaToB

3auuu

ya

AvpakTuyeckue
maTepuanbl

Y4yeGHUK

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa-
LA 3HaHUN

0}

Ne 966

5. 0606LeHue
U cucTtemaTusa-
LM 3HAHUI

Ne 985, 986, 988, 989, 991-994,
996, 998

Ne 191

6. KoHTposnb
U KoppeKuusa
3HaHUI

Ne 189 (3, 4), 190

7. NoBTOpEHHUE

N2 1002, 1003

8. Pednekcusa
y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

OTBETbTE Ha BOMPOCHI.

Y10 BaM 60see BCEro yaanocb BO BpeMs ypoka?

Kakve BUabl AeSTENbHOCTM BbiNK BbINOMHEHLI BamMu Hanbo-
fiee ycrnewHo? HazosuTte Hanbonee adpbeKTUBHbIE U3 HUX.

9. UHdopma-
uus 0 gomalu-
HEeM 3ajaHuu

§ 25, N2 987, 990, 995,
porn. N2 1006

KomMeHTapuu K ynpaKHeHUsaM

N2 993. Eciiu X 1 y — 11eJ1ble 9ncia, TO J€Basl 4acThb YPaBHEHUS JCJIUTCS HAICIO
Ha 4, a mpaBag — HET.

N¢ 998. 113 YCJIOBUSI CAEAYET, YTO X, SABJISISACH NPOCTBIM YHUCJIOM, JOKHO JAETUTH-
csa gaueno Ha 3. CienoBareabHo, X = 3.
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§ 26. Cuctembl ypaBHEHUH ¢ ABYMSA NepeMeHHbIMM.

Tema ypoKa

Tun ypoKa

dopmupyembie
pesynbTarbl

lMnaHnpyemble
pe3ynbTarbl

OCcHOBHbIE
MOHATUSA

lpadunyeckuin metop pelieHUsa
CUCTEMbI ABYX JIMHEWHbIX YPpaBHEHUMN
C ABYMS NepeMeHHbIMU

TexHonornyeckasa Kaprta ypoka N2 85

CucTteMbl ypaBHEHUI ¢ ABYMSA nepeMeHHbIMU. FpaduuecKuii metoq,
pelleHUs1 CUCTEeMbl ABYX JIMHEHHbIX YPaBHEHUI ¢ ABYMS nepeMeH-
HbIMK

YPOK n3yyeHust HOBOro mMatepuana

lpeamMeTHbIe: BBECTU MOHATUSA CUCTEMbI YPaBHEHWW C ABYMS nepe-
MEHHbLIMW U PELLIEHUS CUCTEMbI YPaBHEHUIN C ABYMSA MEPEMEHHbBIMU,
NMO3HAKOMMTb y4alluxcs ¢ rpadrMyecKMM METOIOM PeLIEHUs] CUCTEMbI
OBYX JIMHENHbIX YpaBHEHUN C ABYMSA NepemMeHHbIMU, chopmMmnpoBaThb
yMeHUe onpenensitb KONMYECTBO PEeLIeHUM CUCTEMbI ABYX JTMHENHbIX
YPaBHEHUN C ABYMS MEPEMEHHbIMU.

JIn4HOCTHbIE: GOPMMPOBATb MHTEPEC K U3YYEHUIO TEMbI U XKenaHue
NMPUMEHSATb NMPUOBGPETEHHbIE 3HAHWS Y YMEHMUS.

MertanpeameTHble: pa3BuWBaTb NMOHUMaHUE CYLLHOCTU anroputMuye-
CKUX NpeanucaHnin u ymeHue AencTBoBaTb B COOTBETCTBUU C NPeESJIo-
HEeHHbIM anropnuTMoM.

Yyawuincs Hayuutcs GopMynnMpoBaTb ONpPeAeneHne pelleHns cucTe-
Mbl YPaBHEHW C IBYMS MEPEMEHHbIMU, OMUCbIBaTb rpadryecKnin me-
TOJ PELUEHUSI CUCTEMbI ABYX IMHENHbIX YPABHEHWI C ABYMS NEepeMeH-
HbIMK, OnpeaensTb KOAMYECTBO PELUEHWMA CUCTEMbI ABYX JIMHEWHbIX
YypaBHEHUI C ABYMSI MEPEMEHHbIMW, pelaTb rpaduyeckn cucTemy
YpaBHEHWN.

O6llee pelleHMe ypaBHEHWN, CUCTEMA YpaBHEHUW, cUCTEMa [ABYX
JINHENHbIX YPaBHEHUN C ABYMS NMEPEMEHHbIMU, pelleHne CUCTEMBbI
YPaBHEHWIN C ABYMS NepeMeHHbIMU, rpadUyecKnin MeToll peLleHns
CUCTEMbI ABYX JIMHENHbIX YPAaBHEHUN C ABYMS MEPEMEHHbIMU, KONMU-
YeCTBO PELIEHUN CUCTEMbI ABYX JIMHEWHBLIX YyPpaBHEHWN C ABYMS Ne-
PEMEHHbIMU.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alnxcsl, BbINOIHEHUE KOTOPbIX NPUBEAET
Stans opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus saunm
naaKTUYecKue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHn3auMoHHbIi 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. AKTyanusa- O] N¢ 1004, 1005
Uus 3HaHUN

4. NU3yyeHune ) TeopeTnyeckuin matepvan § 26
HOBOro marte-
puana

5. NepBu4Hoe () Ne 1007, 1009, 1010

3aKpenneHue
HOBOro mare- n Ne 193 (1, 2)
puana

6. NMNoBTOpEHHE n N2 1027

7. Utorun ypoka Bonpockl 1-6
8. UHdopma- § 26, Bonpocbkl 1-6, N2 1008,
U1a 0 gomalu- 1011, 1028

HeM 3ajaHuu

MeToanyeckue KOMMeEHTapuu

C nonATHEM CHUCTEMbI YPABHEHUN yyamuecs BCTpedaloTcs Buepsble. IToa-
TOMy B Hadale maparpada BBOAUTCS MOHSTHE OOIIErO PENICHUs YpaBHEHHUI
c aByMs nepeMeHHbIMU. [Ipu aTOM U1l HarIAAHOCTH HCHOJIb3yeTCs rpadude-
ckas uHTepnperanus. Ha ocHoOBaHMHM NOHATHS OOLIErO PEIICHUS JBYX ypaBHE-
HMI C IByMs IIEPEMEHHBIMU YK€ JIETKO Pa3bACHUTD, YTO CJEIYET NOHUMATD IO/
33/la4eil «pEMMUTh CUCTEMY YPABHEHUI».

J1g MoTUBAaIM BBEJAEHUsI HOBOTO IOHATHUSA BAXKHO, UTO IIEPBAST PACCMO-
TPEHHas B TEKCTE Imaparpaga CIcTeMa SABJIAETCSI MATEMATUIECKONH MOJIEIIBIO pe-
QJIbLHOM CUTYyaLlUU.

B maparpade onucan rpaguueckuii METOJ| PEIEHMs] CUCTEMbI YPaBHCHUI.
BaxHO KOOGUTHCA OT YJAIIMXCSl IOHUMAHUS TOTO, JUISl KAaKUX 3a/a4 3TOT IIPUEM
ABJISIETCA 3(P(PEKTUBHBIM.

129



HMmenHO rpadguueckasi MHTEPHIPETANMS CUCTEMbl JTUHEWHBIX ypaBHCHUI
C ABYMs# IIEPEMEHHBIMU II03BOJISAET HUCCAEN0BATh €€ peleHue. 3/1eCh BaKHO IO
YEPKHYTD, UTO, HE Pellasd CUCTEMY JIBYX JTUHENHDBIX YPABHEHUI C JBYMS II€PEMEH-
HBIMU, HaM yAQJIOCh BBISICHUTD, CKOJIBKO penieHui oHa umeet. J{nsa aToro gocra-
TOYHO OBLIO HMCCJIELOBATH 3aJady O B3aMMHOM PacCIIOJIOXCHUU ABYX IPSMBIX Ha

IINIOCKOCTH.

KoMMeHTapuu K ynpaxKHeHusmM

Ne¢ 1010, 1011. Pemenue, nHalifeHaoe rpaq)l/lquKI/IM METOJIOM, CJIEyeT MOJBEPr-
HYTbh IPOBEPKE. Jlaske econu HavimeHHOE peleHre KayKeTcs yJamumMcst oge-
BUJIHBIM, 9TAIl IPOBEPKU CIE€AYET BbIAEIUTH OTHAEIbHO.

Tema ypoKa

Tun ypoKa

dopmupyembie
pe3ynbTarbl

lMnaHnpyemsble
pe3ynbTarbl

OcHOBHbIE
MOHATUSA

TexHonornyeckas Kapta ypoka N2 86

Cuctembl ypaBHEeHUI ¢ AByMSA nepeMeHHbIMU. FTpaduyeckuin metopn
peleHnUsa CUCTEeMbI ABYX JIMHENHbIX YpaBHEHUA ¢ ABYMA NepemeH-
HbIMM

YPOK 3aKpenneHns 3HaHum

MpeamMeTHbIe: 3aKPenuTb HaBbIKWM OMpeaeneHus Konndectsa pelle-
HWIA CUCTEMBI ABYX MHENHbIX YPaBHEHUI C ABYMS NMepemMeHHbIMU K
pELLIEHNS CUCTEMbI [IBYX NIMHENHbIX YPAaBHEHWUI C IBYMSI NEpPeMeHHbI-
MU rpadryecKuM MEeTO0M.

JIn4yHocTHble: dopMUpOBaTL YMEHWUE MNIaHUPOBaTbL CBOW [AEWCTBUA
B COOTBETCTBMM C y4E€OHLIM 3aaHUEM.

MeTtanpegmeTHbie: pa3BMBaTb NOHUMaHWE CYLWHOCTU anropuTMuye-
CKUX NpeanucaHnuin U yMeHue 4encTBoBaTb B COOTBETCTBUU C Npeao-
XEeHHbIM a/If OPUTMOM.

Yyalmmncs HayduTcs onpefensitb KONMYeCTBO PeLLEHUR CUCTEMbBI BYX
JINHENHbIX YpaBHEHUN C ABYMS NepeMeHHbIMU, pelaTtb rpapuyecku
CUCTEMY YpaBHEHUN.

O6llee pelleHMe ypaBHEHWMN, CUCTEMA YpaBHEHWW, cucTeMa [ABYX
JIMHENHDBIX YPaBHEHWW C ABYMSA NEPEMEHHbIMU, pPELlEeHUEe CUCTEMBI
ypaBHEHWW C ABYMSA NepeMeHHbIMU, rpadUYEeCcKUn MEeTo[ peLleHuns
CUCTEMBI ABYX JIMHENHbLIX YPaBHEHUN C IBYMS NepeMeHHbIMU, KONU-
4eCTBO pPeLleHUr CUCTEMbI ABYX JIMHENHbIX YpaBHEHUW C ABYyMSA Me-
peMeHHbIMU.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alnxcsl, BbINOIHEHUE KOTOPbIX NPUBEAET
Sran opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus saunm
naaKTU4ecKue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa- O] Bonpockl 1-6 N2 192

LA 3HaHUN

5. 3akpenne- ) N° 1012, 1014, 1016, 1025

HUE U3YYEHHO-

ro marepuvana n N2 194, 195 (1, 2)
6. NMNoBTOpEHHE n N2 1029

7. Pednekcus MNepeyncnnte OCHOBHbIE NPOGAEMbI M TPYAHOCTHU, KOTOPbIE
y4yeGHOMN ges- Bbl MCMbITbIBaNM BO BpeMs ypoKa. Kaknumu cnoco6amu Bbl
TeNIbHOCTU Ha ux npeogoneBann?

ypoKe

8. UHdopma- § 26, N2 1013, 1015, 1017

uusa 0 gomalu-

HEeM 3agaHuu

KomMMeHTapuu K ynpaxKHeHUusim
N2 1012 (1). 37ech BO3MOYKHA CUTyanus, KOrjla yYYeHUK B Ka4eCTBE OTBETA MpPEJ-

x =3,
JIOXKUT CI/ICTCMy { 2 TaKOﬁ OTBET OTHOCHUTCA K HpaBI/IJIbHI)IM. CJICI[YCT

Pa3bsACHUTD, IOYEMY OTBET ABJIAETCH IPABUJILHDBIM, U IPEIIOKUTH B Kade-
CTBE OT/EJLHOTO YIPAKHEHUsI NePEUTH OT TaKOM! 3alMcU OTBETa K 3aIll-
CU B BUJI€ TTAPbI YHCEL.

131



TexHonornyeckasa Kaprta ypoka N? 87

Tema ypoka CuctemMbl ypaBHEHUI ¢ ABYMS nepeMeHHbIMU. Mpaduyeckuin metoq
peweHnua cuctemMbl ABYX JIMHEeHNHbIX ypaBHeHMﬁ C AByMA nepemMeH-
HbIMHU

Tun ypoKa YpoK 0606LLeHNs U cucTtemMaTusanmm 3HaHUM

dopmupyembie lpeameTHble: 0600WNTL U CUCTEMATU3MPOBATL 3HAHWUS O CUCTEMaXx

pe3ynbTarbl [BYX JIMHEMHbIX YPAaBHEHWI C ABYMS NEepPeMeEHHbIMM.
JIn4HOCTHbIE: GOPMUPOBATL YMEHWE COOTHOCUTb MOJIYYEHHbIN pe-
3y/bTaT C NOCTaBMIEHHOW LIeNblo.
MertanpeameTHbie: GOPMUPOBaTb YMEHUE CPaBHUBATb, aHaNIU3UPO-
BaTb, 00606laTtb MO pasHbiM MOKasartenam, MoAenMpoBaTb BbIGOP
CNoco60B AeATeNbHOCTH, TPYNNMPOBaTh.

lnaHupyemble Yyawmmcsa HayunTcsa onpenensaTb KONMYeCcTBO PeLleHni CUCTEMbI ABYX

pe3ynbTatbl JIMHENHbIX YPaBHEHUN C ABYMSI NepeMeHHbIMW, pellaTb rpadpuyecKku
CUCTEMY YpPaBHEHUN.

OcHoBHblE O6ulee pelleHne ypaBHEHUN, CUCTEMA YpaBHEHUI, CUCTEMA ABYX U-

MOHATUSA HEMHbIX YpaBHEHWI C ABYMS NepeMeHHbIMU, pelleHne CUCTEMbI ypaB-
HEHWI C ABYMS NEPEMEHHbIMU, rpadUYEeCcKnii METO/] PELLEHNS CUCTEMbI
[BYX JIMHENHbBIX YPAaBHEHUIN C ABYMS MEPEMEHHbIMU, KOIMYECTBO pe-
LUEHWN CUCTEMBI ABYX JIMHENHbIX YPABHEHUN C ABYMS NEPEMEHHbIMU.

OpraHuM3auMoHHasa CTPYKTypa ypoKa
dopma 3ajaHusa ana yvyawuxcs, BbiNoJIHEHUE KOTOPbIX NpUBEET
Jransl opraHu- K AOCTIKEHUIO MNaHUpyeMbIX Pe3ybTaToB
nposeaeHus 3aumumn
UaakKTnyeckue
ypOKa va Yye6HUK Ana
maTtepuanbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. lNMocTaHOBKa Uuenu U 3agay ypoka. Motusaumsa y4eOGHON AeATEeNIbHOCTU yyaluuxcs

3. lMpoBepKa gomMalluHero 3agaHus

4. AkTyanusa-
Uua 3HaHUKN

(o} CocTaBbTe KaKylo-HWMOYAb CUCTEMY ABYX JIMHENHbIX ypaBHe-
HUM C BYMSA NEepemMeHHbIMU, PELIEHUEM KOTOPOW ABNAET-
Csl Mapa 3Ha4YeHUn NepeMEHHbIX:
Hx=1y=1, 3)x=-1,y=1,
2)x=0,y=2; 4hyx=2,y=0.
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OKOHYaHue

1 3 4
5. 0606LeHue N° 1018, 1020, 1021, 1023, 1026
U cucTemaTusa-
UUa 3HAHUN Ne 196, 197
6. KoHTponb Ne 193 (1, 2),
1 KOoppeKuusa 195 (3)
3HaHUN1

7. NoBTOpEHHUE

N2 1030

8. Pednekcus
y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

OTBeTbTE Ha BOMPOCHI.
Y70 Bbl OXXMAANW OT ypoKa? YTo nony4ymnocb? Yto He nony-
4yunocb?

9. UHdopma-
uMs o0 gomall-
HEeM 3ajaHuu

§ 26, N2 1019, 1022, 1024

KommeHTapum K ynpaxHeHnsam

N2 1018, 1019. DTH 331241 UMEIOT 6ECKOHEYHO MHOI'O peleHuii. B 3aBucuMoctu
OT BO3MO>KHOCTEH KJIacca MOCJIe MOIyYeHUs IIEPBOro IPABIJIBHOTO pele-
HUSI MOXXHO IPOAOJUKUTH IOUCK JAPYTUX, TAKK€ IIPABUJIbHBIX, PEIICHHUI,
IIpU 3TOM IIpeAIaras yJalyMcs yOeJUTbCs B TOM, 4TO BCE OHU BEPHBI.

N2 1026 (3). {

x2 = 2xy + y? =4,
v+ y| =2

X-y=2wmx—-y=-2,
X+y=2wm x+y=-2

Pemenue HOCHCZ[HCﬁ CHUCTEMbI IIPOMII-

(x —y)?

X+y=2wmx+y=-2

JIIOCTPUPOBAHO Ha PUCYHKe 1.
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§ 27. PewweHue cUCTEM JIMHEHHbIX YPpaBHEHUH

MeToAOM NOACTAHOBKHU

TexHonornyeckas Kapta ypoka N2 88

Tema ypoKa PelieHue cuctem IMHEWHbIX ypaBHEHUHN METOAOM MOJACTAaHOBKU
Tun ypoKa YPOK n3yyeHust HOBOro mMatepuana
dopmupyemble lpeameTHbIe: BBECTU anroOpuUTM PELLUEeHUs CUCTEMbl ABYX NUHENHbIX
pe3ynbTarbl YPaBHEHUN C ABYMSI NepeMeHHbIMWU MeTOAOM MOACTaHOBKU, GOpMU-
poBaTb HaBblK PELIEHWUST CUCTEMbI BYX JIMHENHbIX YPaBHEHUN MeTo-
[IOM MOACTaHOBKM.
JInyHocTHbIE: GOPMUPOBATL UHTEPEC K M3YHEHUIO TEMbI U XKenaHue
NPUMEHSATb NPUOBPETEHHbIE 3HAHUSA U YMEHMUS.
MeTtanpegmeTHbie: pa3BuUBaTh NOHMMaHWE CYLWHOCTU anroputMuye-
CKWX MPeanucaHnuin u yMeHne 4encTBoBaTb B COOTBETCTBUUN C MPeIo-
YEHHbIM anropuTMOoM.
lnaHupyembie Yyawmmca HayduTca pewartb CUCTEMbI ABYX JIMHENHbLIX YpaBHEHUN Me-
pe3ynbTarsl TOAOM MOLACTaHOBKM.
OCHOBHbIE MeTtop MoACTAaHOBKMW, anroputM pPeLleHUs CUCTEMbl ABYX JIMHEWHbIX
MoHATHSA ypaBHEHUH € ABYMS NepemMeHHbIMU METOAOM MOACTaHOBKMU.
OpraHuM3auuoHHaa CTPYKTypa ypoKa
dopma 3apaHusa ans yyallmxcs, BbINOJIHEHUE KOTOPbIX NPUBELET
Sransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3yNbTaToB
npoBeAeHUs saunm
UaakKTu4eckKue
ypoKa va Yye6HUK Ana
MaTepuanbl
1 2 3 4

1. OpraHu3auMoHHbIK 3Tan

2. NoctaHoBKa Uenu u 3agad ypoka. MotuBauus y4e6HON JeATENIbHOCTU yyallmuxcs

3. AKTyanusa-
U1a 3HaHUKN

(] YcTtHo: N2 1032

4. U3yyeHune
HOBOro mare-
puana

(] TeopeTnyeckunin matepuan § 27
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OKOHYaHue

1 2 3 4
5. NepBuyHoe 0] Ne 1034 N2 198 (1, 2)
3aKpenneHune 7
HOBOIro mMarte-
puana
6. NMNoBTOpEHHUE 7l Ne 1040, 1041
7. PedneKkcus OTBETbLTE Ha BOMpPOC.
y4yeb6HOM pes- Kakune atanbl ypoKa Bbl cHMTaeTe Hanbonee yaavyHbiMu
TENIbHOCTHU Ha 1 noyemy?
ypoKe
8. UHdopma- § 27, N2 1035, 1042
umMs 0 gomalu-
HEeM 3agaHuun

MeToanyeckue KOMMEHTapUu

B sToM maparpacde ydammecss HAUMHAIOT 3HAKOMUTBCS C AHATUTHYECKIMH
MOJIE/IIMHU PEIIE€HUs CUCTEM YPaBHEHUU. MeToJ MOACTAHOBKH ABJISAETCS HOCTa-
TOYHO YHUBEPCAUILHBIM U OYJIET B JIbHEHIIIEM HANOO0JI€E YACTO UCIOIb30BATHCS
yqamumucs. [1oaToMy IpeIosKeHHYIO CXeMy PeaIN3allii 3TOr0 METO/a yJalu-
€cs JJOJIKHBI TBEPJIO YCBOUTD.

B yue6HuKe He HAéTCsl TEOPETUYECKOE OCHOBAHUE 3TOTO METOJA, TAK KaK
GOJIBIIMHCTBY CEMHKIACCHUKOB OHO OYJET He IOHATHO.

/KenarenpHO O6paTUTh BHUMAHUE YYAIUXCSl, YTO JJIsl PENICHUS] CUCTEM Me-
TOZIOM TIOAICTAHOBKH HE CYIIECTBEHHO, KAKYIO U3 JIBYX IIEPEMEHHLIX BBIPAXKATD Ue-
pe3 Apyryio. 3aech CIeAyeT PYKOBOACTBOBATHCS OCOOEHHOCTSIMY yPaBHEHUI CUCTe-
MBI U ICKAaTh IIYTh, KOTOPBIN OKAKETCs O0Jiee JIETKUM B BBIYUCIUTEIBHOM ACIEKTE.

Cienyer 3aMETUTb, YTO 3TOT METOZA MOKET OBbITh HEONTHUMAIBHBIM IIO
CPABHEHUIO C JPYrUMU, HO OH YETKO QITOPUTMU3UPOBAH U TPEOYET OT YUAIIMX-
Cs1 He MAaTeMAaTHYeCKOM MHTYULUM U YMEHHSI «YBHJIETb» OCOOEHHOCTH 3aJadH,
a JIMIIb YETKOTO CJIENOBAHUSA 3aydeHHOMY asroputMy. IloaTomy nanee, B 3aBucH-
MOCTH OT BO3MOKHOCTEH OTJENbHBIX yJAITUXCs, B TEX 33j1adaxX, KOTOpble Tpeby-
I0T PENICHUsI CUCTEMBI U IIPU 3TOM OCTAaBJISIOT BBIOOP Crocoba pelmeHus Ha yc-
MOTPEHHE YYAIIUXCS, CIEJyeT IO3BOJSATD CJIA0bIM yJaIUMCS PeIlaTh 3TH CHUCTe-
MbI METOJOM MOJCTAHOBKHU.

J1s ygammxcsl, CKJIOHHBIX K 2ITOPUTMUYECKOMY CTHJIIO MBINUIEHHUS, MOK-
HO MOAYEPKHYTh 3Ty OCOOGEHHOCTb METOJA U CAEJATh aKLEHT HAa TOM, 4TO Jajee
MIPOCJIEKUBAETCS Pa3/leJ€HIE YIPAKHEHUH Kypca MAaTeMaTHMKH Ha JBE OCHOB-
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Hbl€ TPYNIbI: YIPa)KHEHUsA, B KOTOPBIX BaJKE€H IMOUCK aJTOPUTMA PEUIEHUS, U
yIpa)KHEHUS, BBIIIOJHAEMbIE 110 U3BEeCTHOMY anropurmy. OTcioga ciesyeT npo-
IeJeBTUYECKUI OJX0/ K IOCTPOEHUIO MEXIIPEAMETHON CBA3M KypCOB MaTeMa-

TUKH U UHQOPMATUKU.

TexHonornyeckas Kapta ypoka N2 89

Tema ypoKa PelweHne cuctem JIMHEWHbIX ypaBHEHUA METOAOM NMOACTAaHOBKHU
Tun ypoKa YPOK 3aKpenneHus 3HaHum
PopmupyemMbie lpeameTHble: 3aKpenuTb HaBblK PELEHNS CUCTEMbI ABYX JIMHEMHbIX
pesy/bTrarbl ypaBHEHUN METOAOM MOACTAaHOBKM.
JIN4HOCTHbIE: pPa3BUBaTb HaBblKM CaMOCTOATENbLHOW pPaboThbl, aHaNu-
3a cBOeK paborThl.
MeTtanpegmeTHbie: pa3BMBaTb NOHMMaHWE CYLWHOCTU anropuTMuye-
CKMX NpeanucaHnuin 1 ymMeHve 4encTBoBaTb B COOTBETCTBUU C NpeaIo-
YEHHbIM anropuTMOoM.
lMnaHupyemble Yyalmmncs HayduTcs pelatb CUCTEMbI ABYX JIMHEWHbBIX YPaBHEHUI Me-
pe3ynbTarbl TOAOM MOLCTaHOBKM.
OcHoOBHblE MeTop NoACTaHOBKW, anroputM pPeLleHUst CUCTEMbI ABYX JIMHENHbIX
MOHATUSA YpaBHEHUN C ABYMSA MEPEMEHHbIMWU METO4O0M NOACTaHOBKMU.
OpraHuM3auuMoHHasa CTPYKTypa ypoKa
dopma 3apaHusa gnsa yyalmxcs, BbiNOJIHEHUE KOTOPbIX NMPUBEAET
Sranbl opraHu- K AOCTUXXEHMIO NaHUpyeMbiX pe3ynbTaTos
nposeaeHus sauum
UaakKTnyeckue
ypoKa il Yye6HUK fnn
MaTepuanbl
1 2 3 4

1. OpraHu3auMoHHbIN 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHON JeATENIbHOCTU yyaLlmuxcs

3. MpoBepKa AomalluHero 3agaHusa

L1a 3HaHUMN

4. AkTyanusa-

o) YctHo. Kakast na nap uucen (-1; 2); (0; —=1); (1; 2) aBnseT-
2x -y =0,

CH PELIEHMEM CUCTEMbI YPpaBHEHUM
X +2y =57
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OKOHYaHue

1

2 3 4

5. 3akpenne-
HUEe U3YYEHHO-
ro matepuana

O] Ne 1036, 1038

6. KoHTponb
M KOppeKuus
3HaHUM

Ne 198 (3, 4)

7. NMoBTOpEHHUE

n Ne 1043, 1044

8. Pednekcus
y4yeGHOM ges-
TENbHOCTU Ha
ypoOKe

MepeyncnnuTe OCHOBHbIE NPOGIEMbI U TPYAHOCTU, KOTOPbIE
Bbl UCMbITbIBANM BO BPeMS ypoKa. Kaknmu cnoco6amu Bbl
UX NpeogoneBann?

9. UHdopma-
uMs 0 gomall-
HEeM 3ajaHuu

§ 27, N2 1037, 1039

KoMMeHTapum K ynpaxKHeHUam

N2 1038, 1039. [Ipu pemenun cucreM HET HEOOXOAMMOCTH IIPEOOPA30OBLIBATDH
cpasy JiBa ypaBHeHUs cucTeMbl. /[oCTaTOYHO YIIPOCTUTDL OJHO U3 ypaBHE-
HUIA U BBIPA3UTb B HEM OJIHY IIEPEMEHHYIO Uepes JPYyTyio.

§ 28. PeweHue cuctem JIMHEMHbIX YypaBHEHUM METO40M C/IOXKEHUS

Tema ypoKa
Tun ypoKa

PopmupyemMble
pe3ynbTarbl

TexHonornyeckasa kapta ypoka N2 90

PelweHue cucrtem JIMHENHbIX ypaBHEHUA METOJO0M C/IOXKEHUA
YPOK n3dy4yeHnsi HOBOro maTtepuana

MpeameTHble: BBECTU aifOPUTM PELUEHWUS CUCTEMbI ABYX JIMHEMHBIX
YyPaBHEHUI C ABYMS MEpeMeHHbIMW METOAOM CNOMeHUs, GOpMUPO-
BaTb HaBblK PELIEHWUS CUCTEMBI [BYX JIMHEMHBIX YPABHEHWI C ABYMS
nepeMeHHbIMU METOJOM CIIOMEHUS.

JINYHOCTHbIE: GOPMUPOBATL MHTEPEC K M3YYEHUIO TEMbI U KeNlaHue
NPUMEHSATb NPUOBPETEHHbIE 3HAHUS U YMEHMUS.

MeTtanpegmMeTHble: pa3BUBaTb NMOHWUMaHWE CYLLHOCTM anropuTMuye-
CKMX NMpeanncaHuin u yMeHne AencTBoBaTh B COOTBETCTBUM C MPeaso-
YEHHbIM alrTOPUTMOM.
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lMnaHnpyemble

Yyawmmes Haydyutcs pellatb CUCTEMbI [BYX JIMHEWHbIX YPaBHEHUM

pesynbTatsbi C IBYMS NePeMEHHbIMU METOZIOM CJIOMKEHMUS.
OcHoBHbIe MeToz CNoXKeHus, anropuTM PeLleHns CUCTEMbI IBYX TMHENHbIX ypaB-
MOHATHS HEHWM C 1BYMSA NEPEMEHHbIMU METOAOM C/OMKEHMA.
OpraHuM3aUMOHHaAA CTPYKTypa ypoKa
®opma 3ajaHns AN yHaWNXCS, BbIMNONHEHUE KOTOPbIX MPUBEAET
Srans opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3ynbTaToB
nposeAeHus sauun
naaKTMyeckue
YypoKa va Y4eG6HUK Ava
matepuarbl

1. OpraHu3auMoHHbIN 3Tan

2. NocTtaHoBKa Uenu 1 3agad ypoka. MotuBauus y4ue6HON JeATENbHOCTU yyaLlmuxcs

3. AKTyanusa-
UM 3HAHUN

o) MpuBeanTe NpUMep CUCTEMbI JIMHENHbIX YPAaBHEHWUI C [BY-
M$ MepeMEeHHbIMU X U Y, B KOTOPOK:

1) KO3DODUUMEHTBI NPU X PaBHbI;

2) KO3POUUMEHTbI MPU X NMPOTUBOMOOMKHbI;

3) KO3OPULMEHTHI MPU Y PaBHbI;

4) KO3OPULMEHTbI MPU Y MPOTUBOMOSIOMKHbI.

4. U3yyeHue
HOBOro maTte-
puana

[} TeopeTnyeckui matepuan § 28

5. NMepBUyHOE
3aKpernieHne
HOBOIro maTte-

O] N2 1047, 1049

ypoKe

7 N2 199 (1, 2)
pvana
6. NoBTOpEHue 7 Ne 1071
7. Pednekcusa Ha ypoke 4:
y4ye6GHOM pes- a) oTBeyas(a) no npocbbe y4ynuTens, Ho Aas(a) HeBEPHbIN
TENIbHOCTU Ha OTBET;

6) oTBevasn(a) no npocbbe y4yutens, fan(a) BEPHbIA OTBET;
B) OTBeYaJsi(a) No cBoen UHUuMaTuBe, HO Jan(a) HeEBEPHbIN
OTBET;

r) oTBe4yan(a) No cBoen nHuumnaTuee, gan(a) BEpPHbIN OTBET;
1) He oTBevan(a).

8. NHdopma-
uMa o gomalu-
HeM 3ajaHuu

§ 28, N2 1048, 1050 (1-3), 1072
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MeToanyeckue KoOMMeEHTapuu

IToscHAs ygamumcs CyTh METOJA CIOKEHMS, CIeyeT U36eraTh TakKuxX CJI0-
BOCOYETAHUM, KAK «CyMMa YPAaBHEHUI» U «Pa3HOCTb YPABHEHU».

Mo:XHO COOOIUTD yJaUMCs, ITO JUId PEMEHUs CUCTEM JTMHEHHBIX ypaB-
HEHUII METOAbI MOJACTAHOBKU U CJIOKEHUA ABJIAIOTCA paBHOLEHHbIMU. Lleneco-
06pa3HOCTDb BBLIOOPA METO/A OIPEJIENAETCSI OCOOEHHOCTAMHU YPAaBHEHUE CUCTEMBI.

Tema ypoka
Tun ypoka

Popmupyemblie
pesynbTarbl

MnaHupyemsbie

TexHonornyeckasa Kaprta ypoka N? 91

PewieHne cuctem AMHENHbIX ypaBHeHuﬁ MeTo4O0M CJ/IOXeHUuqa
YPOK 3aKpernneHns 3HaHmui

lpeameTHble: 3aKpenuTb HaBblK PELUEHUS CUCTEMbI ABYX JIMHENHbIX
YypaBHEHWUW C ABYMS NepeMEHHbIMU METOLOM CIIOXKEHUS.

JIn4HOCTHBbIE: GOPMUPOBATL CMIOCOGHOCTL OCO3HAHHOMO BbliGopa U Mno-
CTPOEHUA faNbHENIEeN UHANBUAYANbHON TPAEKTOPUN.

MeTtanpeameTHbie: pa3BuMBaTb NOHWMaHWE CYLHOCTU anroputmMuye-
CKMWX NPeAnnucaHnin n yMeHue AencTBoBaTth B COOTBETCTBUMU C NPeSSIo-
HEeHHbIM alNropnTtMomMm.

Yyalmncs HaydyuTcs pelaTtb CUCTeMbl ABYX JIMHEMHbIX YpaBHEHWM

pe3ynbTarbl C 1BYMS MepeMeHHbIMU METOZIOM CJIOXKEHMUS.
OcHOBHbIe METO,U, CNNIOXEeHUA, anropuTMm peleHna CUCTEMbI ABYX JNIMHENHbIX ypaB-
MoHATUSA HEHWI C ABYMSl NEepPeEMEHHbIMWU METO/IOM C/IOMKEHUS.
OpraHuM3aLMOHHas CTPYKTYpa ypoKa
dopma 3afgaHua Ana yyalmxcs, BbiNofHEHUE KOTOPbIX NpuBeaséT
Stanbl opraHu- K JOCTMXKEHMIO NMAaHUpyeMbIX pe3yabTaTtos
nposeaeHus 3auum
MAAKTUYECKU
ypoka i Y4ye6OHUK Avaa eckune
maTtepuansl
1 2 3 4

1. OpraHnsauMoHHbIi 3Tan

2. NoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HON AeATE/IbHOCTU yYalluxcs

3. lMpoBepKa gomallHero 3agaHusa

4. AKtyanusa-
LMAa 3HAHUI

) OnuinTe anropuT™M peLleHNs cucte-
Mbl YPaBHEHUW METOLOM CIOXEHMWS.
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OKOHYaHue

1

2 3 4

5. 3akpenne-
HUEe U3YYEeHHO-
ro matepuana

O] Ne 1051, 1053, 1055, 1057, 1059

n N2 200

6. NMoBTOpEHUE

n N2 1073

7. Pednekcusa
yyeGHOM pesn-
TEeNbHOCTU Ha
YpPOKe

¢ gymato, joMallHee 3ajaHue ang MeHsa 6yaerT:
a) NErknm/TpyaHbIM;
6) MHTEPECHBLIM/HEUHTEPECHbIM.

8. UHdopma-
uMs o gomawl-
HEeM 3ajaHuu

§ 28, N2 1050 (4-6), 1052, 1060

Tema ypoKa
Tun ypoKa

dopmupyembie
pesynbTarbl

lMnaHupyemble
pe3ynbTarbl

OcHOBHbIE
MOHATUSA

TexHonornyeckasa Kaprta ypoka N2 92

PelueHue cucteM JIMHEHHbIX YPaBHEHUI METOAOM CJIOXKEHUs
YpoK 0606uieH1s U cucteMaTndaumm 3HaHum

lpeamMmeTHbie: 0606WNTb U CUCTEMATU3NPOBATb 3HAHUSA O PeLleHUK
CUCTEM [BYX IMHEWMHbIX YPABHEHUI C ABYMS NEePEeMEHHbIMW METOAOM
CJIOXEHMUS.

JIn4HOCTHbIE: GOpPMUPOBaTb YMEHWE OOBLEKTMBHO OLEHMBATb CBOWM
TPyA.

MeTtanpegmeTHbie: pa3BMBaTb MOHMMaHWE CYLWHOCTU anropuTMuye-
CKMX NpeanucaHuin u ymeHvwe aencTBoBaTb B COOTBETCTBUM C NPeasio-
YEHHbIM anropuTMOM.

Yyawmmca Hay4ymTcs MCnosib30BaTbh CUCTEMbI ABYX JIMHENHbIX YpaBHe-
HUI C IBYMS NepeMeHHbIMU NPKU pelleHnn mateMaTUYecKmx 3agau.

MeTtoj cnoxeHus, afiropuTM pelleHUs cUCcTeMbl ABYX JIMHEWHbIX ypaB-
HEHWI C ABYMSA NEPEMEHHBIMU METOLOM CIIOXKEHMS.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alnxcsl, BbINOIHEHUE KOTOPbIX NPUBEAET
Sran opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus saunm
naaKTU4ecKue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa- ) YcTHO. Pelunte cuctemy ypaBHEHWM METOAOM CIIOXKEHUS:
Uu1s 3HaHUN x+y=1, 2 X+y=-1,
x-y=-1 xX—-y=>5;

—+ =2y + =2,5,
2) {x Y 4 {x Y

x -y =4 x—-y=0,5.
5. 0606LeHune ) N2 1061, 1063, 1065, 1067, 1069
U cucTemaTusa-
1A 3HAHUI 7] Ne 203, 204
6. KoHTposnb Ne 199 (3, 4), 201
M KOoppeKuus
3HaHUH
7. MNoBTOpeHue n Ne 1074
8. Pednekcus Mpononnte BbiCKa3biBaHWe 06 ypoOKe.
yyebOHOM pes- 91 paboTan(a) Ha YpOKe Ha OLEHKY ... .
TE/IbHOCTHU Ha
ypoKe
9. UHdopma- § 28, N2 1062, 1066, 1068

uMa o gomall-
HeM 3ajaHuu

KoMMmeHTapuu K ynpaKHeHuam

N? 1061, 1062. B TeopeTndeckoiil yacTu naparpada, HOCBAMEHHON CICTEMAM YPaB-
HEHMI, He UAET pedb O CUCTEMAX, COAEPKAMMX TpU ypaBHeHus. OgHAKO
TaKHWe CHUCTEMBI HE TPEOYIOT OCOOBIX TeOpeTHYecKux obocHoBaHuil. Ilpu
HEOOXOIMMOCTH YUUTENb MOXKET JaTh COOTBETCTBYIOIINE PA3bsICHEHMS.

141



N2 1067 (4). X2 + y? + 10x — 12y + 61 = 0; 2% + 10x + 25 + y> — 12y + 36 = 0;

(x=5)2+ (y — 6)2= 0. 10 ypaBHEHNE PABHOCUIHLHO CUCTEME

x+b5=0,
y—-6=0.

N¢ 1069, 1070. 31ech yJgamuecsi BuepBble 3HAKOMSITCSI C METOJAOM 3aMEHbBI Iiepe-
MEHHOH, KOTOPbII CBOJUT JJAHHBIE CUCTEMBI K JIMHEHHBIM.

§ 29. PeweHue 3apav

C NMOMOLLbIO CUCTEM JIMHEUHbIX YpaBHEHUN

TexHonornyeckasa Kaprta ypoka N2 93

Tema ypoka PelweHue 3agay ¢ NOMOLbIO CUCTEM JIMHEWHBIX YPaBHEHUA
Tun ypoka YPOK n3yyeHuss HOBOro Martepuana
dopmupyembie lMpeameTtHbie: GOPMUPOBATb HaBbIK PeLlEHMS TEKCTOBbIX 3ajaY, B KO-
pe3ynbTarbl TOPbIX MCMONb3YIOT CUCTEMbI ABYX JIMHEWHbIX YPDAaBHEHUI C ABYMS Mne-
peMEHHbIMU KaK MaTeMaTU4yeCKne MOAENN peasbHbIX CUTyaLUN.
JInyHocTHbIE: GOPMUPOBATL MHTEPEC K M3YHEHUIO TEMbI U XKenaHue
NPUMEHSTb MPUOBPETEHHbBIE 3HAHWSA U YMEHMUS.
MeTtanpegmeTHbie: GopMnpoBaTb YMEHME WUCMNOoSb30BaTb MNpuobpe-
TEHHblE 3HAHUSA B NPaKTUYECKON AEATENbHOCTH.
lMnauupyemsbie Yyalwumncs HayuuTca pellaTtb TEKCTOBbIE 3afayu, B KOTOPbIX MCMOb3Y-
pe3ynbTarbl 0T CUCTEMBI ABYX JIMHENHbIX YPAaBHEHUI C ABYMS NEPEMEHHBIMU KaK
MaTeMaTUYECKUE MOLENN peanbHbIX CUTYaL U,
OCHOBHbI€e 3agayu, B KOTOPbIX UCMOJIb3YIOT CUCTEMbI ABYX IMHEWHbBIX YPaBHEHWUN
MOHATUSA C [BYMSl MEpPEMEHHbIMU KaK MaTtemMaTuyecKue MOoAeNn peasbHbIX CU-
Tyauun.
OpraHuM3auuMoHHasa CTPYKTypa ypoKa
dopma 3ajaHusa ana yvyawuxcs, BbioJIHEHUE KOTOPbIX NPpUBEET
Sransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3ynbTaToB
nposeaeHus 3auum
UaakKTnyeckue
ypoKa il Yye6HUK Aua
maTtepuansbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. NocTtaHoBKa uwenu u 3agad ypoka. MotuBauus y4e6HON JeATENbHOCTU yyaLlmuxcs
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OKOHYaHue

1 2 3 4
3. AKTyanusa- () YctHo. N2 1. Mnowaab oaHoro nonsa 150 ra, a gpyroro —
Uus 3HAHUN B 2 pa3a 6onblie. Hanante nnoulaab ABYX NOSEN.

N2 2. Mnowaab ogHoro nong 150 ra, a gpyroro — Ha 2 ra
6osiblle. Hanaute nnowanb ABYX NOJIEN.

4. N3yyeHue o) TeopeTnyeckunn matepuan § 29

HOBOro mMaTe-

puana

5. NepBuyHoe 0} N2 1078, 1080, 1082, 1084,

3aKpenneHue 1086, 1088

HOBOIro mMaTe-

puana n Ne 205
6. NMNoBTOpEHHUE n Ne 1128

7. Pedbnekcus OTBeTbTe Ha BOMPOCHI.

y4yeGHOMN ges- Y10 BaM Gonee BCero yaanocb BO Bpems ypoka?
TENbHOCTU Ha Kakue Buabl gedtenbHOCTM 6Gbliv BbINOHEHBI BaMKn Hanbo-
YpPOKe nee ycnewHo? HazoBuTe Hanbonee adPEeKTUBHbIE U3 HUX.
8. Undopma- § 29, N2 1079, 1081, 1083

uuMsa o gomadl-
HeM 3ajaHuu

MeToanyeckue KoMMeHTapuu

Marepuan sToro naparpada nokasbIBaeT, YTO CyIECTBYET HEMAJIO Pealb-
HBIX CUTyaIluil, MaTeMaTUIECKUMU MOJIEISMU KOTOPBIX CIy;KaT CUCTEMbI JIMHEH-
HBIX YPAaBHEHUH C IByMs IEPEMEHHDBIMU.

B § 3 yyamuecs 1nosHaKOMMJINCh CO CXEMOU peIleHMsi TEKCTOBBIX 33ja4
C IOMOIIBIO YPaBHEHHUH € OJIHOH IIepeMEHHON. AHATOTUYHAA CXeMa IPUMEHNMaA
U JUIsL PelIeHus 3aJad C IOMOULIBIO cucTeM ypasHeHuil. Ocobo ciexyer obpa-
TUTh BHUMAHHE Ha IPOBEPKY COOTBETCTBUSA IIOJIY4EHHOIO PEUIEHUS YCIOBHIO
sagaun. [locne pasbopa npuMepos, NPUBEAEHHDBIX B TEKCTOBOI YacTU maparpa-
(pa, m pemenns HEKOTOPOTO KOJUUYECTBA 3a/a4 MOKHO HPEJIOKUTD yJaIUMCs
BBIJICJINTH HECKOJIBKO KJIACCOB 33/1a4 B 3aBUCUMOCTH OT TPEOOBAHUM, KOTOPBIM
JIOJIKEH Y/IOBJIETBOPSITh OTBET: PEIICHUE B HATYPAIbHBIX YHCIaX (IpuMep 5 ma-
parpada, 3ajauM, B KOTOPBIX HJIET peub O KOJUYECTBE JIOAEH, KOJIMYECTBE
OpeJMETOB U T. II.); pelleHue, Tpedyiolee 3HAHUH O NPEIMETHOH 06JacTu
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(oIeHKa CKOPOCTHU TPAHCIOPTHBIX CPEACTB U T. 11.). B 3aBUCHMOCTH OT BO3MOX-
HOCTEN KJacca MOKHO IIPEJJIOKHUTb IOJAyMaTh, O YEM MOXKET CBHUAETEIbLCTBO-
BaTb OTBET «CKOPOCTh paBHa 0» WM «CKOPOCTb OTPUIATENbHA» U JUIS 3324 Ka-
KOTO CIOXKE€TA TaKOH OTBET UMEET CMBICII.

B yue6HUKE IPUBEIEHO JOCTATOYHO OOJIBIIOE KOJIWYECTBO 3aJad PasHOU
crernenu cnoxHocTu. Cieayer 3aMeTUTDh, YTO 3Ta TEMa M3ydaeTcs IOCJAeIHENH
B Kypce anreGpbl 7 KJIacca, M3-3a 4er0 OHA MOABEPIKEHA PUCKY COKPAIIEHUS yaes-
HOTO BPEMEHU 110 Pa3HOOOPA3HBIM IPUYMHAM, A€HCTBOBABIINM B TEUEHUE yIeo-
Horo rojia. IloaTomy B yc/10BUAX HEXBATKHM y4€OHOIO BPEMEHU B 3aBUCUMOCTHU OT
BO3MOKHOCTEH KJIacCa PEKOMEHJyeTCs HE YMEHBIIATb KOJIMYECTBO PEIIaeMbIX
3aJiad B I[€JIOM, @ XOTsI Obl BBIIOJHUTD JUIsl GOJNBITMHCTBA 3aJjad 3TOTrO Haparpa-
¢a comeprkaTeNbHYIO YACTD 3aJaHUS — 3AIMCATh CUCTEMY YPABHEHUM, IIOKEPTBO-
BaB TEXHUYECKOU YACTbIO — PEUIEHUEM CUCTEMBbI. DTOT K€ IHOJXO0J MOKHO IIpU-
MEHUTD U JUIsl CJIAOBIX YY€HHKOB: JOOUTBCSI IPABUJIBHOIO COCTABIEHUsS ypaBHE-
HUI CUCTEMBI U He TPEOOBATD JAATbHEUIIETO PEIIECHNS CUCTEMBI.

TexHonorn4yecKkas Kapta ypoka N2 94

Tema ypoKa PelweHue 3apay ¢ NOMOLLbIO CUCTEM JIMHENHbIX YPaBHEHUM

Tun ypoKa YPOK 13yyeHust HOBOro Matepuana

PopmupyemMble lpeameTHbie: GOPMUPOBATb HaBbIK PELIEHUS TEKCTOBLIX 3ajady Ha

pe3ynbTarbl OBUXKEHME, B KOTOPbIX UCMOJIb3YIOT CUCTEMbI ABYX JIMHENHbIX YpaBHe-
HWUW C ABYMS NEPEMEHHBIMW KaK MateMaTU4YeCKne MOLENn peanbHbIX
CUTyauun.

JInyHocTHbIe: GOPMUPOBATL MHTEPEC K M3YHEHUIO TEMbI U XKenaHue
NPUMEHATL MPUOBPETEHHbIE 3HAHWUA U YMEHUS.

MetanpeameTHbie: GOPMUPOBATL YMEHWe WCMob30BaTh npuobpe-
TEHHblE 3HAHWA B NMPAKTUYECKOW AEATENIbHOCTU.

Mnaunpyembie Yyawuics HayuuTca pellaTb TEKCTOBbIE 3aJadu Ha ABUMKEHWe, B KO-
pe3ynbTatbl TOPbIX UCMOJIb3YIOT CUCTEMBI ABYX JIMHENHBIX YPpaBHEHUI C ABYMS Nne-
PEMEHHBIMU KaK MaTeMaTUYeCKUe MOAENN peanibHbIX CUTYaLU.

OcHOBHbIE 3ajayn, B KOTOPbIX UCMOMNb3YIOT CUCTEMBI [IBYX JIMHEMHbIX YPaBHEHWUN
MOHATUSA C ABYMSl MEPEMEHHbIMU KaK MaTemMaTUYecKMe MOAENN peasbHbIX CU-
Tyauun.

144



OpraHu3alUUOHHasA CTPYKTypa ypoKa

ATanbl
npoBeaeHUs
ypoOKa

dopma 3aaaHua ANS yyaluxcsl, BbiNoJHEHNe KOTOPbIX NPpUBEeAET
opraHu- K JJOCTMXKEHMIO MIaHUPyeMbIX pe3ynbTaToB
3auuu naaKTM4YecKue
va Y4yeGHUK Ann
martepuansbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AeATE/IbHOCTU y4alluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa-
LA 3HaHUN

O] YcTHO. B nepBbIv eHb TYPUCTbI NPoexanu Ha Benocuneaax
4 4 cO CKOpPOCTbio 12 KM/4, @ BO BTOPOW MPOLLN MELIKOM
3 4 €O CKOpOCTbO 5 KM/4. B Kakol geHb TypuCTbl Mpeoao-
nenun 6onbliee PaccTosiHMe U Ha CKOMIbKO KMIOMETPOB?

5. 3akpenne- ) N2 1090, 1094, 1113, 1115,
HUE U3YYEHHO- 1117, 1118

ro marepuvana

6. NMNoBTOpPEHHUE n Ne 1129

7. Pednekcus
y4yebGHOM pes-
TE/IbHOCTU Ha
ypoKe

MpofomKnTe BbICKa3blBaHUS 06 YPOKe.
7 y3nan(a) ... .

7 Hayuuncs(acn) ... .

¢ noHan(a), 4To Mory ... .

8. UHdopma-
1S 0 Jomall-
HeM 3ajaHuu

§ 29, N2 1091, 1095, 1116

Tema ypoka
Tun ypoka

dopmupyemMble
pe3ynbTarbl

TexHonornyeckasa Kapta ypoka N2 95

PelweHue 3aaa4y ¢ NOMOLLbIO CUCTEM JIMHENHBbIX YPaBHEHUNA
YPoK “3y4eHnsa HOBOro matepuana

MpeameTHbie: GOPMUPOBATbL HaBbIK PELIEHWU TEKCTOBbLIX 3ajay Ha
MPOLIEHTbI U YaCTU, B KOTOPbIX MCMOMb3YIOT CUCTEMbI ABYX JIMHEMHbIX
ypaBHEHWI ¢ ABYMSA NepeMeHHbIMU KaK MaTemMaTM4yecKue Moaenu pe-
aNlbHbIX CUTyaLMH.

JIn4HOCTHbIE: GOPMUPOBATL MHTEPEC K UIYYEHUIO TEMbI U KenaHue
NPUMEHSATb NPUOBPETEHHbBIE 3HAHWUS N YMEHMKS.
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MetanpegmeTHbie: GOPMUPOBaTL YMEHWe WCMoNb30BaTh npuobpe-
TEHHbIE 3HAHWA B NMPAKTUYECKOW AEATENIbHOCTU.

Mnanupyembie Y4almnics Hay4nTca pelaTb TEKCTOBbIe 3aAa4u Ha MPOLEHThl 1 Ya-
pesynbTathbi CTW, B KOTOPbIX WCMOMb3YIOT CUCTEMbI ABYX JIMHENRHbIX ypaBHEHW
C ABYMS NEPEMEHHbIMU KaK MaTeMaTU4eCK1e MOJENN peanbHbIX Cu-
Tyauun.
OcHoBHble 3ajayn, B KOTOPbIX UCMONMb3YIOT CUCTEMbI ABYX JIMHEMHbIX YpaBHEHUI
MOHSATHUS C ABYMS NEPeMEeHHbIMU KaK MaTeMaT4yecKne Mofenn peasnbHbIX Cu-
Tyauun.
OpraHu3aLMoHHasa CTPYKTypa ypoKa
®opma 3ajaHnsi AN yHaLNXCs, BbIMONHEHUE KOTOPbIX MPUBEAET
Sransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3ynbTaToB
nposefieHus sauun
naaKTUYecKkne
Yypoka il Y4e6HUK Ava
martepuarbl

1. OpraHu3auuoHHbIN 3Tan

2. MNMocTaHOBKa uenu U 3agay ypoka. Motusaums y4eOGHON feATENIbHOCTU yyalunxcs

3. lMpoBepKa gomMalluHero 3agaHus

4. AkTyanusa-
UM 3HAHUMN

o) YcTHo. Yucno 10 ysennymnun Ha 200 %. Bo cKonbKo pas
nony4yeHHoe 4yuncno 6onbwe 107?

5. 3akpenne-
HUEe U3YYEeHHO-
ro matepuana

O] N2 1100, 1102, 1104, 1106,
1108, 1120

n Ne 208, 209

6. MNoBTOpEHHUe

n Ne 1130, 1131

7. Pednekcus
y4yeGHOM pes-
TeNbHOCTU Ha
ypoke

OTBeTbTE Ha BOMpOC.
M0 KaKnm KpUTEPUAM MOXKHO OLeHWUTb Bally AeATeNbHOCTb
Ha ypoke?

8. UHdopma-
uMa o gomalu-
HeM 3aJaHuM

§ 29, N2 1101, 1103, 1105
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KoMMeHTapum K ynpaKHeHUam

N2 1100. CienyeT 06paTUTh BHUMAHNE Ha PACIPOCTPAHEHHYIO OIIMOKY: B TEKCTO-
BBIX 3aJa4ax MHTeprpetruposars 3anuch 60 % kax umciao 60, a He Kak
Aapo6n 0,6. /g mporIakTUKN TaKUX OIMHMOOK CJIeAyeT HMOAPOOHO paso-
6patb npuMepsl 3 1 4 TEOPETUUECKOI YacTh maparpadga, o6paTuB BHIMA-
HII€ Ha [IEPEXO0/] OT MPOIEHTOB B YCJOBUU K APOOAM B 3aIIMCU YPABHEHHIL.

Tema ypoka
Tun ypoka

Popmupyemblie
pesynbTarbl

lMnaHupyemsbie

TexHonornyeckasa Kaprta ypoka N2 96

PeweHue 3ajad c noMoulbio cucTtem JIMHEeWHbIX ypaBHeHuﬁ
YpoK 0606LeHMA U cUCTEMATU3aL MM 3HAHWUI

lMpeameTHble: 0606WNUTL U CUCTEMATU3UPOBATb HaBbIK PELLEHUS TEK-
CTOBbIX 3aa4, B KOTOPbIX UCMOMb3YIOT CUCTEMbI ABYX TMHEWHBIX YpaB-
HEHWW C ABYMSA MEPEMEHHbIMU KaK MaTtemMaTUyecKue MoAenn peasb-
HbIX CUTYyaLUN.

JIn4HOCTHbIE: HGOPMUPOBATL MHTEPEC K UIYYEHUIO TEMbI U KenaHue
NPUMEHSATb NPUOBPETEHHbBIE 3HAHWUS N YMEHMKS.

MertanpeameTHsbie: GOPMUPOBaTL YMEHWE WCMONb30BaTh Npuobpe-
TEHHblE 3HaHUA B NPaKTUYECKON JEATENbHOCTHU.

Yyalmmcs HayyuTces pellaTb TEKCTOBbIE 3a/layu, B KOTOPbIX UCMONb3Y-

pe3ynbTatbi IOT CMCTEMBI [IBYX IMHEMHbIX YPaBHEHUI C ABYMS NepeMeHHbIMU KaK
MaTemaTU4ecKue MofeNn peanbHbiX CUTyaLi.
OCHOBHble 3agayu, B KOTOPbIX UCMOMb3YIOT CUCTEMbI ABYX JIMHEAHbIX YPaBHEHW
MOHATHS C AABYMSi NepeMeHHbIMU KaK MaTeMaTUyecKue Mofenn peasbHbiX Cu-
Tyauun.
OpraHuM3aLMOHHas CTPYKTypa ypoKa
dopma 3apjaHus Ans yyalmxcs, BbINOIHEHUE KOTOPbLIX NPUBEAET
Jransl opraHu- K AOCTHMIKEHMIO MIaHUPYEMbIX PE3YNbTaToB
npoBeaeHus saunm
naaKTU4ecKue
ypoxa va Yue6HHUK Ava
maTtepualbl
1 2 3 4

1. OpraHusauMoHHbIi 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HOM AeATENIbHOCTU yyalluxcs

3. NMpoBepKa gomallHero 3agaHus
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OKOHYaHue

1

2 3 4

4. AkTyanusa-
UM 3HAHUMN

(0] YcTHO. Ha gocKe 3anucanu yucno. Korga M3 Hero Bblyav 9
W MOJSlyYEHHbIN pe3ynbTaT YMEHbLIWAM B 7 pa3, TO NOJy4u-
nn 14. Kakoe 4yucno 3anucanu Ha Jocke?

5. 0606LWeHne

O] N2 1092, 1096, 1098, 1110,

M cucTemaTusa- 1111, 1122
LUua 3HAHUKN
M Ne 1124, 1126, 1127
6. KoHTponb Ne 206, 207
U KoppeKuusa
3HaHUN

7. NoBTOpPEHME

n Ne 1132, 1133

8. Pednekcus
y4yeOHOW pes-
TEeNbHOCTU Ha
ypoOKe

3aaaHns Ha ypoke 6blnu:
a) Nérkue;
6) TpyaHble.

9. UHdopma-
uMa o gomalu-
HeM 3ajaHum

§ 29, N? 1097, 1099, 1112

Tema ypoka

Tema ypoKoB

Ypok N2 97

MoBTOpEeHUe U cuctemaTusauus yqe6Horo MaTepuana

Ypok N2 98

KoHTponbHasa pa6ora N2 7

Ypoku N2 99-104

NMoBTOpEeHHe U cuctemaTusalusa yue6HOro marepuana

Ypok N2 105

UToroBas KoHTposbHaA pa6oTta




MaTtemaTuyeckue AUKTaHTbI

AukTanTt 1

YucnoBble BblparkeHUs. BbiparkeHus ¢ nepemMeHHbIMU

3anuimuTe OKOHYAHUE IIPEIOKEHUS:

1) 4ncOBBIE BBIPAXKEHUS U BBIPAKEHUS C I€PEMEHHBIMU HA3bIBAIOT ...
2) BRIpa’KeHUs, HE COAEPKAIIME ACJCHUS HA BBIPAKCHUS C IICPEMEHHDI-
MM, Ha3bIBAIOT ... .

3anumure YHCJIOBOE BBIPAKECHUE M HAWIHUTE €ro 3Ha4CHUE!

1) npoussenenue cymmsl uncen —16 u 4 u gucia 0,3;

2) cymma npoussesenus uncesa —16 u 4 u gucia 0,3;

3) pasHocTts yactTHOro umcesa 18 u % u npoussegeHusd yncen —20 u —%.

Kakoe 3HaueHne npuHUMaeT npu a = 2,5 BbIpaKeHHE:

1) 4a; 2) —a+ 2; 3) 2a - 3; 4) —2a + 5?
YeMy paBHO 3HAYCHHE BBIPAUKEHUS X — Y, €CJIN:
Hax=1y=-4 2)x=0,y=-7, 3)x=-25¢y=35?

LIupKy/1b CTOUT @ p., @ JMHENKA — b ., IPUUEM LUPKY/Ib AOPOXKE JTUHEH-
KH. 3aluimTe:

1) Bo cKOJIBKO pa3 HUPKYJIb JOPOKE JIUHEHKH;

2) CKOJBKO CTOAT 3 NUPKY/IA U D JINHEEK;

3) Ha CKOJIBKO 7 IUPKYJIEl Jopoke, YeM 4 JInHeHKN.

3anumure B BUJE BbIPAKEHMUSI:

1) cymMy yABOCHHOTO IPOU3BEACHUS YHCeI 4 U b 1 NX 9acTHOTO;

2) pasHOCTb MPOU3BEAEHUS YHCE 772 ¥ 71 M1 UX CYMMBI;

3) nmpousseseHnE TPEX MOCIEI0BATENbHBIX HATyPaJIbHBIX YHCEJI, MEHbIIEE
13 KOTOPBIX PABHO d;

4) mpousBeJieHEe YETBIPEX MOCAeJOBATEIbHBIX YETHBIX HATYPAJIbHBIX YM-
ces, GoJbliiee U3 KOTOPBIX PAaBHO b.

UssectHO, uto a — b = 10. Hafigure 3HaueHue BbIPAKEHUS:

1) 4a — 4b; 2)a+3-b; 3) a- (b-5).
AuKTaHT 2

JInHeitHOe ypaBHeHUe C 04HON nepeMeHHO1

3anumuTe OKOHYAHHE IIPEIOKCHUSL:

1) ypaBHenue Buga ax = b, rie x — nepemenHasi, @ u b — nexoropsie unc-
JIa, HA3BIBAIOT ... ;

2) ecin a # 0, To IMHeHOE ypaBHEHHUE ax = b umeer ... ;
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P

3) ecimt a = 0 u b # 0, To MHETHOE ypaBHEHUE aX = b KOpHEH ... ;

4) ecm a =0 u b = 0, To MHelHOE ypaBHeHue ax = b nmeer ... .
3anumure Kakoe-1nbo 3HAYeHUE d, NPU KOTOPOM KOPHEM ypaBHEHUS
ax = —18 aBnsaercs:

1) orpunarenproe 4ncio; 2) MOJIOKUTEIBHOE YUCIO.

3anumure Kakoe-Tub0 TUHEHHOEe YpaBHEHNE C OJHOU IepeMeHHOI:

1) xopuem KoTOpOrO ABNAAETCA YNCIO —3;

2) He nMeoIEee KOPHEH.

IIpu xakoM 3HAYEHUU ¢ YPABHEHUE AX = —8 HE MMEET KOPHEMN?

Pemure ypasuenume:

1) 2x+4=9+x; 2) -3x+5=5 - 3x; 3) 10 — 4x = —4x + 6.
CymecTByeT JM Takoe 3HAUY€HHUE ¢, IPU KOTOPOM KOPEHb YpaBHEHUs
ax = 12 pasen 0?

3anumure B BUJIe PaBEHCTBA YTBEPKICHUE!

1) uucno a na 5 6oabiie unciaa b;

2) yucio m Ha 3 MEeHbIIe YUCaA 77;

3) uncio ¢ B 2 pasa 6osbuie yncaa d;

4) yABOCHHAsI CyMMa YHCEI X U 7 paBHA PA3HOCTH YNCE]a X U 4;

5) 3Hauenne BuIpakenns X + 10 B 3 pasa Gosblle 3HAUYEHUS BBHIPAKEHUS
x—2.

3anumure BCe HATypaJbHbIE 3HAYEHUS P, IIPU KOTOPBIX KOPEHDb ypaBHE-
Hust px = 20 ABAAETCS 1IEJbIM YHCIOM.

OAuKTaHT 3

ToxkaecTBEHHO paBHble BblpaXKeHus. ToxaecTtBa

3anunmTe OKOHIAHUE IIPETOKECHUS:

1) TOX/JECTBEHHO paBHBIMU HA3bIBAIOT BBIPAKEHUsSI, COOTBETCTBEHHBIC
3HAYCHUS KOTOPBIX ... ;

2) TOXXEECTBOM HA3bIBAIOT PABCHCTBO, BEPHOE ... ;

3) 3aMeHy OZHOTO BBIPAKEHUS APYTUM, TOXK/IECTBEHHO PABHBIM €My, Ha3bl-
BAIOT ... .

SIBISIIOTCSL JIM TOX/JIECTBEHHO PABHBIMM BBIPKEHUs (B CJIydae OTPUIA-
TEJIBHOI'O OTBETA IPUBEANUTE KOHTPIPUMED):

1) (a — a)b u ab; 3)(a-7)-2an-7-a

2) a - (-b) u —ab; 4H-(B3+b-c)uc—-b+3?

SIBisieTcst M TOXKAECTBOM PABEHCTBO (B CJIydae OTPULIATEIBLHOTO OTBETA
HpUBEJUTE KOHTPIPUMED):

1) 6(m — n) = 6m — 6m; 3) la+b| =a+ b

2) 2a - 2b = 2ab; 4) |a®+ b*| = a® + b*
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10.

11.

AuKTaHT 4

CreneHb € HaTypa/ibHbIM NMOKa3aTesieM

3anumure OKOHYAHUE NPEITOXKEHHUS:

1) crenenslo uncia @ ¢ HATYPAIBHBIM IIOKa3aTeJaeM 72, 60IbIUM 1, Ha3bI-
BaIOT ... ;

2) cTerneHbIo YKcaa d ¢ mokasarejaeM 1 Ha3pIBAIOT ... ;

3) npu BO3BEJEHUN HEOTPHUIATEIBPHOIO YHCIA B CTEICHD IIOIyYaeM ... ;

4) pu BO3BEACHUU OTPULIATEIBHOIO YUCIA B CTEICHb C YETHBIM I10KA3a-
TeJIEeM IOIYYaEeM ... ;

5) mpu BO3BeJECHUM OTPUIATEIBHOTO YHCIA B CTCIEHb C HEYETHBIM IIOKA-
3aTEJIEM IIOJIYIAEM ... .

3anumure B BUJ€ IPOU3BEIECHNS YeTBEPTYIO CTENIEHD YUCIa 3 U HaluTe
eé 3HaueHue.

Yemy paBHa IepBasi CTEleHb uncia: 1) —7; 2) %P

3armumure yucao 10 000 B Buje crerneny ¢ OCHOBAaHUEM:

1) 10; 9) 100.

1 1 1
3anumure 4ncjio o B BUJI€ CTEIICHU C OCHOBaHUEM: 1) g; 2)

4

1

;3)5-

Haiiqure npu x = —3 3HaYeHUE BbIPAKEHUS:

1) 4x%; 2) —4x?; 3) 4(—x)2.
Haiizure npu X = —2 3HaYeHHNE BBIPAKEHMUS:
1) 5a%; 2) —ba%; 3) 5(—x)3.
CpaBHuTE C HYJIEM 3HAYEHUE BBIPAKEHUS:
3
n(3); 8) (O 5) (-2)"
e
2) (_7j ; 4) -91 6) —2°.

3anumuTe YNCIOBOE BHIPAKEHUE U HAWJUTE €rO 3HAYCHHE:

1) kBagpaT cymmsbl uncen 3 u 4;

2) cymma KBajgpaToB uncen 3 u 4;

3) xy6 pasHoctu uucen 4 u 1;

4) pasHoCTb KyOOB uncen 4 u 1;

5) cymma maAToli cTeneHn yncaa 2 U 4eTBEPTON CTENeHu yucaa 3.
3anummuTe B BuAe crenenn yncia 10, ckonapko B 1 M comepxurcs:
1) renumeTpos; 3) MIULIIMETPOB.

2) CaHTHMETPOB;

Kakoe HamMeHbInee 3HAaYEHHE U IPU KAKOM 3HAYEHUU IIE€PEMEHHON mpu-
HUMaeT Bblpakenue (x + 4)? — 8?
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12.

10.

Kakoe namGoJbiiee 3HaYeHNE U NPU KAKOM 3HAYEHHUU I€PEeMEHHOM Ipu-
HUMaeT Bolpakenue —(x — 12)% + 27

OUKTaHT 5

CBo#cTBa CTeNeHU ¢ HaTypasibHbIM NOKa3aTenem

3anuimure OKOHYaHUE IPEITOKEHMS:

1) npu ymMHOX€HMN CcTeneHel ¢ OUHAKOBLIMU OCHOBAHUSAMU IIOKA3ATEIN
s

2) mpu jleJIeHUH CTENeHEed ¢ OAMHAKOBBIMU OCHOBAHUAMM M3 IIOKA3aTeJs
CTENEH!U JEJUMOTO ... ;

3) npu BO3BEAECHUM CTENEHU B CTENEHDb MOKA3ATEIH ... ;

4) Ipu BO3BEJICHUN IIPOU3BEJECHUSA B CTEIEHD ... .

3anumure B 6yKBEHHOM BUJIE PABEHCTBO, BhIpAKaloIIee:

1) HPaBUJIO YMHOKEHUSA CTENEHEN € OJMHAKOBBIMU OCHOBAHUAMU;

2) NPaBUJIO JEJIEHUA CTENIEHEN C OJMHAKOBBIMM OCHOBAHUSAMMU;

3) IIPABUJIO BO3BEJAEHUS CTEIIEHU B CTEIIEHD;

4) IIPABUJIO BO3BEJAECHUS IIPOU3BEAECHUSA B CTEIIEHD.

3anumure B BUAEC CTCIICHU BbIPAKCHUC!

1) 25«7, 4) 10%- 10 - 10% 7) b : b 10) 5 : %
2) 6 - 6% 5) ccc? 8) 7°: 7, 11) (a®)7;
3) ¥'y'y; 6) (—a) - (-a)’ - (-a); 9) a° 1 x; 12) (a*)’.

3anumure BbIpAXEHUE, KOTOPBIM HAXO 3aMCHUTDH 3BE3JOUYKY, YTOOBI BbI-
IOJIHAJIOCh PABEHCTBO:

1) 2% - % = af; 2) a'®: % =a? 3) (x)2=bY 4) - (%)% =c
[Ipu KaKOM 3HAYEHUU P BEPHO PABEHCTBO:
1) a2 = 36, 2) (x7yP = x4
IlpescTaBbTe B BUJE CTENEHN BBIPAKEHUE:
1) a®b®; 2) 16m?n?; 3) —8x%y?%; 4) 0,0155¢8.
Haiigure 3HaueHNE BBIPAKEHUS:
28 93 213 142 64
1) PT 2) 3 ‘%)7—3, 4)2?, 5)5

quy PaBHO 3HAYCHNEC BbIPAKCHMI:

1) (2%) (—%) 9) 0,612 -(1%)9?

|17 . (_4)3
(_16)14
H3sBectHo, uro @’ = 5. YeMy paBHO 3HauYeHUe BbIpaxeHus a’ — 1257

Haiingure 3HaueHne BbIpaKeHUs
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10.

11.

AuKTaHT 6

OaHo4N€eHbl

3anuimuTe OKOHYAHUE IPEIIOKEHUS:

1) 4mcI0BOII MHOXKUTEJIb OAHOWIEHA, 3AIIMCAHHOTO B CTAHZAPTHOM BHJE,
HA3bIBAIOT ... ;

2) cTemeHbIO OMHOUYIECHA HA3BIBAIOT ... ;

3) cTeneHb OJHOWIEHA, KOTOPBII SIBJISETCS YUCIOM, OTJINIHBIM OT HYJIS,
CYUTAIOT PABHOM ... . 9

SBisieTcst IM OZHOWIEHOM BBIPAXKCHHE §a3b7? B ciydae yrBepauTenbHO-

ro OTBETA 3AIMIINTE, Y€MY PAaBEH €ro Kod(pQPUIMEHT U YeMy paBHA €ro
CTEIEHbD.

SIBasteTcst 1M OHOWIEHOM BBIpaXKeHHe —a? B ciyuae yrBepAUTEIbHOIO OT-
BETa 3aNMIINTE, YeMy PABEH €ro KO3((PUIMEHT 1 YeMy PAaBHA €r0 CTEICHb.
SBasiercs 1 opHOUIEHOM BhIpakeHHe 4 + a°? B ciayuae yrBepauTeIsHOTO
OTBETA 3ANMUIINTE, Y€MY PaBEH €ro Ko3((UIMEHT U YeMy paBHA €ro CTe-
IIECHb.

SABasiercst 1n ogHOWIEHOM BhIpaxkeHue 12?7 B ciydae yrBepauTeIbHOrO OT-
BETa 3AIMIIUTE, Y€MY PABHA €TO CTENEHb.

3anumure oxaowien be® - (—=0,60%) - (-15¢) B crangapTHOM BWIE U HOA-
UYEPKHUTE €ro KO3(P(PUIEHT.

Bosseaure B ky6 opHowten —3ab’.

3anumure B BUJAE OJHOWIEHA CTAHAAPTHOTO BUJA NPOU3BEAECHUE OJHO-

4IEHOB! 9
1) 4m’np® u —6mnp*; 2) 14bc® n —Ebgcgd.

3anumuTe OAHOWIEH, KOTOPBIM HA/I0 3AMEHUTD 3BE3/JOUKY, YTOODI BBIIIOJ-

HSUIOCh PAaBEHCTBO:
1) 2a%b5 - = = -8a®b®; 2) % - (—12a°b*) = 3aSb’.

7
7,416 1 3,9
3anummure BbIpakeHue (2m'n*)° - —§m~n P | B BUJE OJHOWICHA CTaH-
JIAPTHOTO BUJIA.
UssectHo, uro 3a?b = 5. Haliaure 3naueHue soipaxkenus 18a*h?.

AukKTaHT 7

MHorouneHbl. CnoxeHuve u BblYMTaHUE MHOIMO4YJIEHOB

3anmumuTe OKOHYAHUE IPEIIOKEHU:
1) MHOrOWIECHOM HA3BIBAIOT BBIPAXKEHUE, KOTOPOE SIBJISCTCH ... ;
2) MHOrOWIEH, COCTOSINUN U3 JBYX WICHOB, HA3bIBAIOT ... ;
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3) MHOTOWIEH, COCTOSNIMI U3 TPEX WIEHOB, HA3bIBAIOT ... ;

4) MHOTOWIEHOM CTAaHAAPTHOTO BH/A HA3bIBAIOT MHOTOYJIECH, COCTOSIINIA
us ...;

5) cTeneHpi0 MHOrOWIEHA CTAHJAPTHOTO BH/A HA3BIBAIOT ... .

KakoBa crenens MHOTOWIEHA:

Ha*-a>+a+2; 3)4-x;

2) 4x® — 2% + 1; 4) 2x%y — bad + a%y*?

Banummre muorowteH —x° + x* — 8 + 3x + 2 + x* — 5 + &® B crangapraHOM
BU/IC.

Bamumure Muorowren 3a’b — 4a®b — 3ab® + 2a®b + b* + 2a®b B cranpapr-
HOM BU/IE.

3anumure Boipakenue a — b — ¢ + d B Buge:

1) cymmBbI Kakux-1160 JIBYYJIEHOB;

2) pasHOCTH KaKUX-JINOO JBY4JICHOB;

3) cyMMBbI OffHOUIEHA U TPEXWICHA;

4) pasHOCTH TpPEXYJIEHA U OJHOYJICHA.

3anuumre B CTAaHAAPTHOM BHAE CYMMY MHOTOWIEHOB 2x% — x + 3 n =322 +
+4x - 5.

3anuimuTre B CTAaHAAPTHOM BHJE PasHOCTb MHOTOWICHOB 4a* — 2a + 6
u -ba* - 3a + 8.

3anummre B CTAHAAPTHOM BUJE PasHOCTb MHOIOWIEHOB 7x? — bxy + 18
u —6x2 — bay — y* + 18.

OuKTaHT 8

YMHOXeHue ofgHo4Y/IeHa Ha MHOro4neH

3anuimure OKOHYaHUE MNPEIOKEHM S
4TOOBI YMHOXHTDb OJHOYWICH Ha MHOT'OYWIEH, HY)XHO ... .
HepeMHO)KbTC BbIPAKCHUA!

1) 4a® u a — 2b; 3) —bab? u 2a*b — c3;

2) 2x u % + 3x — 1; 4) m* — mn + n® u -bmn.

Yrpocrure BblpakeHUE:

1) a2(3a® - 2a + 5) — 2a%(2a — 1) 9) 4b(2b% — 3b + 2) — b2(6b + 5).

3anumuTe MHOTOWICH, KOTOPBIM HAJ0 3aMEHHTD 3BE3I0YKY, YTOOBI BBI-
ITOJTHAJIOCH paBeHCTBO:

1) —8a? - (x) = 6a*b — 12a°b + 15a*

2) 4x%y - (%) = 12x% — 24x%y + 8x%yS.
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AnKTaHT 9

YMHOEHUe MHOro4jeHa Ha MHOro4sieH

3anuumTe OKOHYAHUE MIPETIOKEHUS:

YTOOBI YMHOKUTH MHOTOYICH HA MHOTOWIEH, MOXKHO ... .
3anumuTe B BUJE MHOTOWICHA CTAHJAPTHOIO BUA IIPOU3BEICHIE:
1) maorouwnenos x + 1 u x — 2;

2) nBywieHa X + y u TpéxwieHa x> — xy + y?;

3) muorouwnenos 2a — 1 u a®> + a — 3.

Pemre ypasuenue (x — 4)(x + 3) = a2 + bx.

OuvkraHT 10

Pa3no)xxeHue MHOro4Ys1eHOB Ha MHOXUTENMW.
BbiHeceHMne 06L1ero MHOKUTENA 3a CKOOKHU

Kakyio HanGO/IbIIyI0 CTENIEHb MHOKHUTENS (I MOKHO BBIHECTH 32 CKOOKH
y MHOTOWIeHa a’b — ah??

Kakoil manb6osbmuil 1ebplii YUCJIOBOM MHOMKUTENbL MOXKHO BBIHECTU 34
cko6ku y Muorowiena 12¢* — 18¢%?

IIpencraBbTe B BUjle IPOU3BEAECHNS MHOTOWIECH 211 — M.

Pasyoxnre Ha MHOXHUTEIN MHOTOUWIEH:

1) 15a® - 20a?; 3) 32a'b® — 16ab° + 40a*b?;

2) 16x5 + 24x3; 4) 27m’n® + 45m"n* — 36m?n’.

Pemure ypaBuneHue:

1) 922 + 18x = 0; 2) 6x% — Tx = 0; 3) =3x2 + bx = 0.
AukTranT 11

Pa3noxeHue MHOro4ieHoOB Ha MHOXUTenu. Metoa rpynnupPoOBKHU

Pasoxure Ha MHOXHUTEIN BbIpAKeHHe 6m — 61 + a(m — n).

PasnoxuTe HA MHOKUTETM MHOTOUYJIEH:

1) a® + 2a + ab + 2b; 3) m® — 4m’n + mn® — 4n’®

2) 6 + 9y — 10x — 15xy; 4) 12bc — 24¢ — bab + 10a.

PasnoxuTe Ha MHOXKUTENU MHOTOWIEH X° — X%y + xy — y* u BbaUCIATE
ero 3Hadenne npu x = 0,6, y = -0,4.

Pasznoxkure Ha MHOKMTEIN TPEXUICH:

1) 2% + 16x + 63; 2) x? — 14x + 40.
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AukTaHT 12

Mpou3BeaeHne pasHOCTU U CYMMbl ABYX BblpaKeHUW

3anumure (popmyTy IPpOU3BEACHUS PA3HOCTU M CYMMBI JIBYX BBIPKEHUI.
3anuImuTe OKOHYAHUE IPEIOKEHUS:

IIPOU3BEJCHIE PA3HOCTHU ABYX BBIPAKEHUI U UX CYMMbI PABHO ... .
3anumure B BUjie MHOTOWICHA CTAHAAPTHOTO BUJA IIPOU3BEJEHNUE!

1) cymmbr x + 8 u pasnocT x — 8;

2) paszuocru 4a — 3b u cymmsr 3b + 4a;

3) cymmbr m + 6 1 pazHOoCcTH 6 — 7M.

3anumure B BUJE€ MHOTOWIEHA CTAHJAPTHOTO BHUJAA IPOU3BEIECHUE MHO-
FOWICHOB ¢ — 3, ¢+ 3 m ¢ + 9.

3anumuTe MHOTOYJIEH, KOTOPBIM HaJ0 3aMEHUTH 3BE3/I0YKY, UYTOOBI BbI-
HOJIHSJIOCH PABEHCTBO:

1) (7m + 8) - (%) = 64 — 49m?; 2) (9m? — 10n?) - (%) = 100n* — 81m*.
Haiigure, ncnosbays ¢popMysly NpOn3BeeHNs PA3HOCTU U CyMMBI JIBYX BbI-
paskeHuii, 3HAYEHUE BbIPAKEHMS:

1) 19 - 21; 9) 380 - 420.

AukTaHT 13

Pa3HoCTb KBaapaToB ABYX BblparKeHUM

3anummre (popMyy pasHOCTHA KBaJPATOB ABYX BBIPAKEHUI.
3anumuTre OKOHYaHUE IIPEIIOKEHMS:

Pa3HOCTb KBaJAPATOB JABYX BLIPAKEHUI PaBHA ... .
Paznoxure Ha MHOKUTEIN MHOIOUJICH:

1) a® - 100; 2) ¢% — 400b%; 3) 4t — 121y
Pemmure ypaBHeHHE:

1) 2% — 4= 0; 3) (2x — 1) - 81 = 0;

2) 26x2 — 1 =0; 4) (3x+2)2-4x2=0.

Haiinqure, ncrnonabsys popMyny pasHOCTH KBaJpaToOB, 3HAUEHHE BbIpaike-
HUS:

1) 292 — 282 9) 542 — 462.
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AuvkTanT 14

KBaapaTt cyMMbl U KBaapaT pa3HOCTU ABYX BblpaKeHUW

Sanumure (popMyIy KBaJpaTa CyMMBI.

3anumute popmyay KBaJpaTa pa3HOCTHU.

3anumuTe OKOHYAHUE MPEIOKEHUS:

1) xBazpaT CyMMBI IBYX BBIPAKEHUI PaBEH ... ;

2) KBaJpaT Pa3HOCTH JBYX BHIPAKEHUII PABEH ... .

3anumure B BUJie MHOTOWIEHA CTAHAAPTHOTO BHUJA KBaJpaT JBydJ€HA:
1) a - 5; 3)1-b; 5) 6x — 10y;

2) a +0,5; 4) 0,7m + n; 6) 2x* + 3y°.

3anumure OAHOWIEH, KOTOPBIM HAJ[0 3AMEHUTD 3BE3/JOUKY, YTOODI BBIITOJ-
HSAJIOCh PABEHCTBO:

1) (x+ %)2 =% + l4xy + 49y%; 2) (2a* - ba®)? = 4a* — = + 2ba'".
Pemnre ypasaenue (x — 3)? = 1042 — (3x — 4)2

OukTaHT 15

NMpeo6pa3oBaHMe MHOroYseHa B KBagpat CyYMMbl WX Pa3HOCTH
ABYX BblpaXKeHUi1

3armmure MHOTOWIeH X2 — 14x + 49 B Bune KBaJlpaTa JIBy4JIeHa.
3anumure Muorowien 36k% + 9m? + 36mk B Bune kBajgpara ABywIeHA.
3anumure OJHOWIEH, KOTOPhIM HAJI0 3AMEHUTH 3BE3NOUKY, YTOOBI BbIPa-
xenue 16a* — = + 815'° 6bU10 OJIHBIM KBagpaTOM.

Pemure ypaBHeHue:

1) 2% — 10x + 25 = 0; 2) 100a* — 60a + 9 = 0.

Kakoe HanmeHblIee 3HAUEHNE U IIPU KAKOM 3HAYEHUM IIEPEMEHHON 1pu-
HUMaeT BblpaxkeHue x2? — 8x — 37

OAukTaHT 16

CymMmmMa n pasHOCTb KyGOB ABYX BblpaXXeHUI

3anumure (PopMysIy CyMMbBI KyOOB.

3anumure (opMysTy pa3HOCTH KyOOB.

3anumuTe OKOHYAHUE MPEIOKEHUS:

1) cymma Ky6OB JByX BBIPQKEHUI paBHA IPOU3BEACHHUIO ...

2) pasHOCTb KyOOB JIByX BBIPaKEHUII paBHA IIPOU3BEJACHUIO ... .
3anuImuTe HENOJHBIN KBaJpaT CyMMbI unucea X u 1.
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3anuumre HENOJIHbIN KBaJpaT PpasHOCTU BbIpaskeHUi 4a u 5b.
3anumuTe HENMOJIHBINA KBa/[PAT CyMMbI BbIpaxkeHuid 7x2 u 8y°.

Pa3zioxuTe Ha MHOMKUTEIU MHOTOUICH:

1) 64 — 2% 2) 64 + a%; 3) 216¢® — 1; 4) a’b'? + .
3anumure B BUJE€ MHOTOWIEHA CTAHAAPTHOTO BUJA HPOU3BEIEHUE MHO-
TOYJICHOB:

Hec+2uc®-2c+4; 2) b3 -7 u b + 7H% + 49.

AuKTaHnT 17

MpumeHeHne pasinyHbIX CNOCOGOB Pa3/IOKEHUA MHOroYneHa
Ha MHOXUTeJIN

Paziokure Ha MHOKUTEJIN MHOTOUYIEH:

1) 3a2 - 3% 4) b* — 625 7 @+ a® - 9a - 9;

2) 6x% — 24; 5) =3x% + 30x — 75; 8) a® + 2ab + b* — 2.
3) 2% — 9x; 6) 63y° — 84y?z + 28yz?;

Pemunre ypasnenue:

1) a° — 16x°% = 0; 2) a% + 6x% + 9 = 0; 3 a-6x2—-x+6=0.

Pasnoxure HA MHOXUTE I MHOrowieH at — 4b*.

AukTaHT 18

Cnoco6bl 3agaHua pyHKL UK

3anumure OKOHYAHUE IPEJIOKECHUS:

(pyHKIIMSA cunTaeTcsd 33/laHHOM, €CIM YKA3aHBbI ... .

ITepeuncinre cioco6bl 3aKaHns (PyHKIIMH, KOTOPBIE BbI 3HAETE.
dynxnus 3anana gopmyoit f (x) =5 — x% Haiipure:

1) /(@) 2) S (2); 3) f (1) 4) f (-3); 5) 1 (0).
Dynkiys 3agana gpopmynoii f (x) = 6x — 7. Hailgure 3HaueHue X, upu Ko-
TOPOM:

D/ =-19%  2)f(@)=0.

KaxnoMy 0o1HO3HaYHOMY HATypaJIbHOMY YHCTY IIOCTABUIN B COOTBETCTBUE
YHCJI0, PABHOE YTPOEHHOMY OCTATKY IPU JEJE€HUHU 3TOTO 4mciaa Ha 2. 3a-
Jaiite 3Ty (PYHKIUIO TAGJIUIHO.

3agafite dopmynoil (PYHKOHIO, €CaU Kaxkjoe 3HadeHHe (PyHKOIHM Ha 6
6oJbIe Kyba COOTBETCTBYIOIETO 3HAYECHUS apTyMEHTA.

CocraBbre TabIMIy 3HAUEHUI (PYHKIMH, 33 1aHHON Gopmytoit y = 2x? — 1,
rae —2 < x <3, ¢c marom 1.
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AuvkTtaHT 19

NpaduK dyHKUUHU

3anumuTe OKOHYAHUE NPE/IOKECHUS:

1) rpapukom pyHKIMU f HA3BIBAIOT TEOMETPHUUECKYIO (PUTYPY, COCTOSIIIYIO
U3 BCEX T€X U TOJBKO T€X TOYEK KOOPAUHATHOM IUIOCKOCTH, ... ;

2) ecm X, — HEKOTOPOE 3HAUEHUE APTyMEHTa, a f (X,) — COOTBETCTBYIO-
mee 3HaYeHHE (YHKIUU, TO TOYKA C KOOpAUHATAME (Xy; f (X)) ... ;

3) ecmm (x; y,) — KOOPAMHATHI TPOU3BOJLHO BHIOPAHHOI TOYKM rpaduka
GysKIMN £, TO X, U Y, — COOTBETCTBYIONIE 3HAYCHUS ... |

4) purypa MOXKeT ABIATHCA TPA(PUKOM HEKOTOPOH (DYHKIINM, ecu J06as
npsMasi, IepIeHUKYIspHAs OCU a0CIHCC, ... .

3anumuTre KOOPAWHATHI KAKUX-INOO0 TPEX TOYEK, MPUHIEKAINX rpadu-
Ky QpyHknun y = x2 — 2x.

3anumuTe KOOPAMHATBHI TOYKM IepecedyeHus rpaduxa QyHKmun
Y =%+ 4x — 8 ¢ OCBIO OpAMHAT.

3anumure KOOPAMHATBHI TOYKM IepecedeHus rpaduxa QyHKIHUU
y = 10x — &% ¢ ocpbio abcruce.

[Mpu xakoM 3HadeHnn b rpadpux GyHKIMN y = 7X — 8 HIPOXOAUT Yepes TOU-
xy M (—4; b)? .

ITpu kaxom 3HaYeHUH @ rpaduk QPyHKOIUU Y = ¥+ 5 mpoxomut gepes
touky D (a; 7)?

OukTaHT 20

JlnHeHaa ¢yHKUMSA, eé rpaduK U CBOUCTBA

3anumuTe OKOHYAHUE MPEIOKEHUS:

1) muHeliHOI HA3BIBAIOT (PYHKIUIO, KOTOPYIO MOKHO 334aTh (DOPMYJIOU
BUJIA ... ;

2) rpauKoM JMHEWHON (PYHKIUHU, 06JIACTDh OIPEJIEJIEHUs KOTOPOI — Bce
qucIa, ABASETC ... |

3) imHelHyI0 (QYHKIUIO, KOTOPYIO 33a10T (POPMYJION Y = kx, rne k # 0, Ha-
3BIBAIOT ... ;

4) rpaduKOM IPsAMOI MPONOPIUOHAILHOCTH SABJIAETCS IPAMasi, IPOXO/Is-
mas 4epes ... ;

5) rpapuxom yukiun y = b, rae b # 0, sBaseTcs npsiMasi, IapajuIesb-
Had ... .

[Tocrpoiire rpacpuk pynkuum iy = 3 — x.

ITpu xakoM 3HaueHHH & rpaduk QyHKIWHN ¥ = RX IPOXOAUT Yepes3 TOUKY
C (-0,9; 1,8)?
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10.

3anuimuTe KOOPAMHATHI TOYEK IepecedeHus rpaduxa pynknnn y = 7x — 35
C OCBIO OPJMHAT.

3anunmre KOOPANHATBI TOUKHU IepecedeHus rpapuka GyHkmm y = 24 — 8x
C OCBbIO abcIHCC.
3azmaiite GopMYJION JIMHENHYIO (PYHKIIHIO, Puc. 2
rpaduK KOTOpPOM IapajLIeJIeH OCU abc-
IICC U IPOXOAUT uepes Touky A (=5; 5).
Ipu xaxom 3uauennu b rouka C (—3; —8)
HPUHAIEKUT rpaduKky (QyHKIMU Y =
=—4x + b?

Kakas n3 m300pak€HHBIX HA PHUCYHKE 2

HPSAMBIX HE SBJIAETCS TPapuKOM JTMHEH- I N

HOH (pyHKIUN?

bl yh c

AukTaHT 21

YpaBHEeHUS ¢ ABYMSA NepeMeHHbIMU

3anumuTe OKOHYAHUE IIPEJIOKEHUS:

1) pemenuem ypaBHeHUs € AByMS IEPEMEHHBIMU HA3BIBAIOT ... ;

2) peunTs ypaBHEHHE C JBYMs [IEPEMEHHBIMU — 3TO 3HAUUT ... ;

3) rpaduKOM ypaBHEHUS C JBYMsI IE€PEMEHHBIMI HA3bIBAIOT r€OMETpUUC-
CKyIO (DUTYPY, COCTOSINYIO U3 ... .

3anumure Kakue-In6o TPU PeIIeHus ypaBHeHus X + y = 0.

3anummure Kakne-TuO0 TPH pEIleHUs YpaBHEHU Xy = 1.

3anunmTe Kakoe-HUOYAb ypaBHEHUE C ABYMsI IEPEMEHHBIMU, HE UMeIoIiee
peneHunii.

3anumure Kakoe-HUOYAb YPAaBHEHHE C JBYMs I€PEMEHHBIMH, pEHICHHEM
KOTOPOTO SIBJISI€TCS JI06As Iapa Ynce.

3anumuTe KOOPAWHATBI TOYEK IIEPECEYeHUs] C OCbIO OpAMHAT rpaduxa
ypaBHeHUs X + y? = 9.

3anumure KOOPAMHATBI TOYEK IIepecedeHust ¢ OcCblo abcuucc rpaduxa
ypaBHenus x2 + y? = 100.

IMocrpoiire rpadux ypasuenus (x — 6)? + (y + 3)% = 0.

ITocTpoiite rpaduk ypasuenns (x + 2)(y — 3) = 0.

Pemmre ypasuenue x2 + 2x + y* — 2y + 2 = 0.
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OuKTaHT 22

JInHeiltHOE ypaBHEHUE C BYMS NepeMeHHbIMU U ero rpadpuk

3anumure OKOHYaHUE IPEITOXKEHHUS:

1) MuHEHBIM ypaBHEHHEM C ABYMS IIEPEMEHHBIMU HA3bIBAIOT YPABHEHUE
BHJA ... ;

2) rpacukom ypaBHeHust ax + by = ¢, e b # 0, a u ¢ — mobble YnCia,
ABIAETCA ... ;

3) rpadukom ypaBaenus ax + by = ¢, ecorm b =0, a # 0, ¢ — mo6oe uuc-
JI0, SIBJISIETCA ... ;

4) rpacukoM ypaBHeHus ax + by = ¢, ecm a = b = ¢ = 0, sBasiercs ... .
Hafizute 3HaueHME Yy, IpHU KOTOPOM mapa (—2; y) SABJIFETCS pEHIeHUEM
ypaBHeHUS X + Yy = b.

3anumuTe KOOPJUHATHI TOYKHM IlepecedeHusi rpaduka ypaBHEHUS
4x + by = 20 ¢ ocskIo abcrucc.

3anumure Bce mapbl (X; ¥) HATYPAIbHBIX YHCEJ, SBJISIOIMNECS PeNIeHUs-
MU ypaBHEHHSA X + Y = b.

3 ypaBHeHMS X + i = 7 BbIpasuTe MEPEMEHHYIO X Yepe3 IePEMEHHYIO Y.
W3 ypasuenus 8x — y = 14 BpIpasuTe epeMeHHyIO I Yepe3 IePEMEHHYIO X.
ITocTpoiite rpadux ypaBHeHHA 2X + 3y = 6.

ITocrpoiite rpacduk ypasueHus —3x = 6.

3anumuTe Takue 3HaYeHUst ¢ U b, IpHU KOTOPBIX IPA(QUKOM ypaBHEHUsI
ax + by = 12 sBasiercss Ta ke upsiMasi, 9YTO U rpauK ypaBHEHUs X —
-3y =4.

OuKTaHT 23

Cucrtembl ypaBHEHUIN ¢ ABYMSA NepPEMEHHbIMMU

3anumuTe OKOHYAHHUE IPEIIOKEHU:

1) pemenueM cucTeMpl YpaBHEHUI € JBYMsI IEPEMEHHBIMU HA3BIBAIOT ... ;
2) pemuTh CUCTEMY YPABHEHUU — 3HAYUT ... ;

3) ec cucreMa ABYX JIMHEHHBIX YPAaBHEHUI C JBYMsI I€PEMEHHBIMH HMe-
€T eIMHCTBEHHOE PEIIeHHE, TO NMpSIMbIE, ABJAFIOMHECcHd IpaduKaMu ypas-
HEHUHN CUCTEMBI, ... ;

4) eciu cucTeMa JBYX JIMHEUHBIX YPABHCHUI C JBYMs II€PEMEHHBIMU HE
MMEET PEIleHNH, TO IpsMbIe, ABJISIomuecs rpauKaMy ypaBHEHUI CHUCTe-
MBI, ... ;

5) ecsm cucreMa ABYX JIMHEHHBIX YPAaBHEHUI C JIBYMsI IEPEMEHHBIMH MMe-
eT GECKOHEYHO MHOTO PEIIEHUH, TO IpsSMbIe, SBISIOMHECcs IpadUKaMu
YPABHEHUI CUCTEMBI, ... .
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10.

11.

12.

3anumure cuctemy ypaBHeHui 2x — y = 2 u 3x + 2y = 10. Apasgerca mm ma-
pa ducern (2; 2) peureHueM 3TON CUCTEMbI?

3armmmure cucteMy ypaBHeHUl X + 3y = 11 u 3x + y = -9. fABasercsa m na-
pa uucen (—1; 4) pemeHueM 3TOi CUCTEMBI?

3anumure Kakylo-HUOyb CUCTEMY JIBYX TMHEHHBIX YPAaBHEHUI C IBYMS I1€-
PEMEHHBIMH, pEeNIcHUEM KOTOPOI sBjIsieTcs napa yucen (3; —1).

K ypaBuenuio x + y = 4 noadepure BTOpoe JUHEHHOE YpaBHEHHE TaK,
YTOOBI IMOJYYMUJIACh CUCTEMA YPAaBHEHUM, nNMeonas 6€CKOHEYHO MHOTO
pemeHnii.

K ypaBnenmio 3x — 2y = 5 nmogbepure BTOpO€ JIUHEHHOE YPABHEHHUE TaK,
YTOOBI OJYIMIACH CUCTEMA YPAaBHEHU, HE NMEIOas peleHni.

x =4,
Pemmure cucre ABHEHUU
WP 2x —y =-1.
x -9y = 4,
Pemunre cucremy ypaBHeHMii 1
=3
. Jx-y =0,
Pemure cucremy ypaBHeHUI
4x - by = 8.

3anummTe cucreMy ypasHeHuil 3x — 7y = 8 u x + 2y = 12. Hanummre ypas-
HEHHUE, KOTOPOE MOJYYUM, CJIOKUB ITOYJIEHHO YPAaBHEHUSI.

3anumure cucreMmy ypasHeHuil bx — 2y = 1 u 3x — 6y = 5. Ha xaxoe auc-
JIO HaJI0 YMHOXKUTD II€PBOE ypaBHEHUE CUCTEMBI, YTOOBI IIPHU IOCAEAYIO-
€M IOYJIEHHOM CJOKE€HUM YPAaBHEHMI CUCTEMbI IOJYyYUTh ypaBHEHUE
¢ xoa(pPpunuenTom 0 npu nepemMeHHON y?

2x + 7y = -5,

P o
CIMUTE CUCTEMY YPABHECHNI Sy — 7y ~10.



KoHTpoObHbIE PaGoThbI

KoHTponbHaa pa6ota N? 1

JInHeitHOe ypaBHeHUEe C 04HON nepeMeHHO1

BapuaHT 1

Pemure ypaBHeHue:

1) 9x — 8 =4x + 12; 2)9-7(x+3)=5-4x.

B nepsoMm simuke 66110 B 5 pas 6osbmie 60K, ueM Bo BTopoM. Korza ns
HEePBOTO SIIMKA B3sUIM 7 KT S0JIOK, 2 BO BTOPOU J00ABUIN D KT, TO B SIIU-
Kax s16JI0K €TI0 MopoBHY. CKOJIBKO KHJIOTPAMMOB SIGJIOK GBLIO B KasKIOM
AIMUKe cHavaaa?

Pemnre ypaBnenue:

1) (8y — 12)(2,1 + 0,3y) = 0; 2) 7x — (4x + 3) = 3x + 2.

B nepsriit marazun 3ase3sm 100 kxr xoHdeT, a Bo BTopoil — 240 xr. Ilep-
BBIII MaraswH IPOJaBaj €XEXHEBHO 10 12 kr xoHder, a BTOpoill — 1o
46 xr. Yepes CKOJIBKO JHE BO BTOPOM Mara3mHe OCTAHETCs B 4 pa3a MEHb-
e KoOH(QeT, 4eM B IepBOM?

IIpu xaxom 3HaueHHU @ ypasHeHue (a + 3)x = 12:

1) nmeeT kopenb, paBHbII 6; 2) He UMeeT KOpHeii?

BapuaHT 2

Pemnre ypaBnenue:

1) 6x— 15 =4x + 11; 2) 6 - 8(x+2) =3 - 2x.

B ¢pyr601BpHON CEKIIM ePBOHAYAILHO 3aHUMAJIOCh B 3 pas3a GoJble yde-
HHUKOB, 4eM B 6ackeT6oirpHON. Korga B yTOONIBHYIO CEKITUIO MOCTYIIIIO
emé 9 yueHUKOB, a B 0acKeTOOJIbHYIO — 33 yUEHHKA, TO B CEKITUAX YIEHU-
KOB CTaJIO MOPOBHY. CKOJIBKO YIEHHKOB OBLIO B KAXKIOW CEKIIMN CHadasIa?
Pemure ypaBHeHUE:!

1) (12y + 30)(1,4 - 0,7y) = 0; 2) 9x — (bx — 4) = 4x + 4.

IlepBblil pabounii ZOKEH ObUT U3TOTOBUTD 95 fetaneit, a Bropoii — 60 me-
Tane. IlepBpIil pabodnil U3rOTABIMBAT €KEAHEBHO IIO 7 netaseii, a BTO-
poii — mo 6. Uepes CKOIbKO AHEH nmepBoMy pabodeMy OCTAaHETCS U3rOTO-
BUTDH B 2 pa3a GOJIbIIE JleTaleld, 9eM BTOPOMY?

IIpu xaxoMm 3HadueHUU a ypasHenue (a — 2)x = 35:

1) umeeT KOpeHb, paBHBIN 5; 2) He UMeeT KOpHeii?

BapuaHTt 3

Pemure ypaBHeHME:!

1) 8x— 11 =38x + 14; 2)17 - 12(x + 1) = 9 — 3x.
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B nepBoM Barone asiekTpornoesa exaio B 6 paz 60JblIe TaCCAKUPOB, YEM
BO BTOpOoM. Korza u3 repBoro Barosa BuIIUIA 8 IACCAKUPOB, 4 BO BTOPOM
BonUIX 12 maccaXxupoB, TO B BarOHAaX MACCAXXKUPOB CTAIO0 MOpoBHY. CKOIb-
KO IaCCAKUPOB OBLIO B KAKAOM BaroHe CHavdasa?

Pemmure ypasHeHue:

1) (16y — 24)(1,2 + 0,4y) = 0; 2) 11x — (3x + 8) =8x + 5.

B nepsoit mucrepre 610 700 1 Bogsl, a Bo Bropoit — 340 . M3 nepsoit
LHCTEPHBI €KEMUHYTHO BBIIUBAIOCH 25 J1 BOABI, a U3 BTOpoil — 30 1. Ye-
PE€3 CKOJIBKO MHUHYT BO BTOPOU LMCTEPHE OCTAHETCS BOJBI B 5 pa3 MEHb-
nIe, 4eM B IIE€PBOH?

IIpu xaxom 3HaUueHUU @ ypasHeHue (a + 6)x = 28:

1) umeer xopens, paBHblil 7, 2) He NMeeT KOpHeM?

BapuaHT 4

Pemnre ypasuenue:

1) 13x - 10 = 7x + 2; 2) 19 — 15(x — 2) = 26 — 8x.

B nepsoii xop3uHke Jexano B 4 pasa 60sblie rpuboB, YeM BO BTOPOIL.
Korma B mepBylo KOp3WHKy HOJOXKIIHM emé 4 rpmda, a BO BTOPYIO —
31 rpu6, TO B KOP3MHKAX TpUOOB CTaI0 MOPOBHY. CKOJBKO rpubOB OBLIO
B Ka)KJIOM KOP3MHKE CHaJaja?

Pemure ypasnenme:

1) (6y +15)(2,4 - 0,8y) = 0; 2) 12x — (bx — 8) =8 + 7x.

Ha nepsom cxiage 6puto 300 T yrist, a Ha Bropom — 178 1. C nepsoro
CKJTaJla €KeJHEBHO BbIBO3WIM 15 T yrisa, a co Broporo — 18 1. Yepes
CKOJIbKO JTHEH Ha IIEPBOM CKJIaJie OCTaHEeTCs B 3 pasa 6oJbllle TOHH YIJId,
YeM Ha BTOPOM?

Ilpu kakoMm 3HaueHUU a ypaBHeHue (a — 5)x = 27:

1) nmeeT KopeHsb, paBHbIl 9; 2) He UMeeT KOpHel?

KoHTponbHaa pa6ota N2 2

CteneHb ¢ HaTypanbHbIM NoKasaTtenem. OgHOYEHDI.
MHoro4neHbl. CnoxeHne u BblYMTaHUE MHOIOYJIEHOB
BapuaHTt 1

Haiinqure 3HaueHune BoIpaskeHus 3,5 - 23 _ 34,
IIpencraBbTe B BUJIE€ CTEIIEHU BhIPa)KCHUE!

1\3 . .2
1) 26 - 2% 9) A5 : x5, 3) (a): gy L)

p
Hpeo6pa3yf/'ITe Bpra}KeHI/Ie B OAHOYJIEH CTaH,Z[apTHOFO BH/A:
1) —-6a*b® - 5b? - ab; 2) (—6m®n?)3.
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IIpencraBbTe B BUJie MHOTOWIEHA CTAHAAPTHOTO BHJIA BBIPAXKEHUE:
(6x2 —bx +9) — (8x2+x - 7).
Beraucaure:

513,1252. 2 6 (1)8
D ESE (2 (1Y),

3
VYupocrure Boipakenune 128x2y% - (— i xy® ) .

BmecTo 3BE3IOYKM 3aIMUIINTE TAKOH MHOTOWIEH, YTOOBI OOPa30BAIOCh
TOKIECTBO:

(422 = 2xy + y?) — (%) = 342 + 2xy.

Jlokaxure, 9To 3HadeHue BoipakeHus (11n + 39) — (4n + 11) kparuo 7
pu JI060M HaTypaIbHOM 3HAYEHUU 7.

NsBectHO, uro 6a2b° = —7. Haijnure 3HaueHNE BHIPAKEHMSL:
1) 18ab?; 2) 6ab'°.

BapuaHT 2

Haiinure 3nauenue spipaxkenus 1,5 - 24 — 32
IIpencraBbre B BHJIE CTEIIEHU BbIpaKEHHUE:

17 . (33
1) a’ - a% 2) a’ : a* 3) (a”)% 4) e la)

220
[TpeoGpasyiiTe BbIpaKEHUE B OJHOWIEH CTAHAAPTHOIO BHUJA:

1) =3x3y*5 - 4y3; 2) (—4abb)®.

IIpeacrasbTe B BUge MHOTOWIEHA CTAHJAPTHOTO BUJAA BLIPAKEHUE!
(a2 - 2a — 3) — (2a% + 2a — b).

Broruucaure: ) A
495 . 712 14\ (.3

1) ——; —| | 1=1 .
) 3437 2) (7) (4)

3
Yupocrure Boipaskenue 81x°y - (—%xyﬂ .

BmecTo 3BE3JOYKH 3AIUIINTE TAKOU MHOTOWIEH, YTOOBI 0OpPa30BAIOCH
TOXKJIECTBO:

(5x2 — 3ay — y?) — (%) = 22 + 3ay.

Joxaxure, 4To 3HadeHue Beipakenus (147 + 19) — (8n — 5) xparuHo 6 npu
JIIOO0M HATYPAJIBHOM 3HAYCHUU 77.

HssecTtHoO, uTo 4a’b = —5. Haiinure 3HadeHme BbIPAKEHUS:

1) —8a®b; 2) 4a5b?.

BapuaHTt 3

Haiinure snauenue Boipakenus 3° — 2,5 - 25,

IIpescTaBbTe B BUJE CTENIEHN BBIPAKEHUE: SO ()2

Dy -y 2) y? 1 yY 3) (¥")% 4) T
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[Ipeo6pasyiiTe BbIpaskeHUE B OHOUIEH CTAHJAPTHOTO BUJA:

1) -bm*n’ - 2m®n; 2) (—4a®b)?.

IlpencraBbre B BUile MHOTOWIEHA CTAHJAPTHOTO BU/A BbIPAXKECHHE!
y* -5y +7)— By*+2y - 1).

Broraucaure: . ;
216° - 363 6 5
D 620 ’ 2) (llj (16) )

3
Yupocrure soipakenue 125x%y* -(—%yﬂyj .

BMmecTo 3BE3JOYKH 3alUIIMTE TAKOW MHOTOWIEH, YTOOBI 00pa3oBaloCh
TOXKIECTBO:

(6x* — 4oy — y?) — (%) = 42 + y*.

Jlokaxure, aro 3HaueHue Beipaxenus (137 + 29) — (4n — 7) kparHo 9 npu
JI060M HATYPIBHOM 3HAYEHHH 71.

UsBectHO, uro 2a%H® = —3. Haiijure 3Ha4eHne BbIPAXKEHUSI:

1) 6a2b%, 2) 2a*DP.

BapuaHT 4

Haiizure sHauenune Boipaxenus 72 — 0,4 - 5%,
IIpescTaBbTe B BUJE CTENEHN BBIPAKEHUE:

3\2 . 15
1) a5 . aS; 2) aS . a5; 3) (af’))s; 4) (a ) a .

al?
IIpeobpasyiiTe BBIpAKEHUE B OTHOWICH CTAHZAPTHOTO BHUJA!

1) —2a’b - (-3) - a*b®; 2) (-3a’b?)*.

IIpeacrasbTe B BUE MHOTOWIEHA CTAHAAPTHOIO BUJA BBIPAKEHUE:
(70%> — 4b + 2) — (bb* - 3b + 7).

Broraucaure: ) .
642 - 47 9\ (.1

1 — — 1= .

) 166’ 2) [10) ( 9)

3
Yupocrure Boipaxkenue 216mn? -(—%m%) .

BmecTo 3BE34OYKM 3aIUIIATE TAKOH MHOTOWIEH, Y4TOOBI 00PAa3oBalIOCh
TOXAECTBO:

(2202 — xy — 2y%) — (%) = 442 — xy.

Joxkaxkure, uTo 3HaYeHue Boipaxkenus (156 — 2) — (7n — 26) kparuo 8 npu
JM060M HATYypPaJIbHOM 3HAYCHUH 7.

UssectHo, uro 5x%y = —7. HalianTe 3HaueHnE BbIpAOYKEHUSL:
1) —10x%y3; 2) batyS.
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KoHTponbHaa pa6orta N? 3

YMHOXEeHHe oHOo4Y/IeHa Ha MHOro4YneH. YMHOXeHUe MHoro4aeHa
Ha MHOrouyseH. PasnoxeHne MHOro4JieHOB Ha MHOXUTENH

BapuaHT 1

ITpeacraBbre B BUE MHOTOWIEHA BbIPAXKEHUE:

1) 7m(m® — 8m? + 9); 3) (8m — 4n)(bm + 8n);

%) (x - 2)(2x + 3); 1) (y+3) (" +y - 6).

Paznoxure Ha MHOXUTEIN:

1) 12ab — 18b% 2) 21x7 — Tat; 3) 8x — 8y + ax — ay.
Pemnre ypasuenue 5x? — 15x = 0.

Yupocrure Boipaxkenue 2¢(3¢ — 7) — (¢ — 1)(c + 4).

Pemure ypaBHeHME:

1) 4"9‘1 - xé” =92 9) (8 — 5)(2c + 7) = (3x + 1)(2x — 3) + 4x.
Haiiure 3Hauenune Boipakenust 14xy — 2y + 7x — 1, ecmn x = 1% ,y=—0,6.

Jloxaskure, 4TO 3HaUeHUe BhIpakenus 81° — 27 kparno 8.
Pasnoxure Ha MHOXHTENN TpéxwieH X% — 12x + 20.

BapwuaHT 2

IIpencraBbre B BUJE MHOrOUYICHA BBIPAKEHHE!

1) 2x(x* — 5% + 3); 3) (7x — 3y)(2x + 5y);

2) (y +2)(3y - b); 4) (x - 1)(a® - x - 2).

Paznoxure Ha MHOXUTEIN:

1) 15xy — 25y% 2) 12a° — 4a?; 3) 6a — 6y + ab — by.

Pemure ypaBuenue 7x? + 21x = 0.

Yupocrture Boipakenue 3m(2m — 1) — (m + 3)(m — 2).

Pemure ypaBHeHME:
bx+1 x+3

D) == —=3

Haiinure 3nauenume Boipaxenus 18ab — 27a + 2b — 3, ecin a = —1% ,

b=1,2.

JlokaknTe, 9TO 3HAYEHHE BBIPAXKEHUS 216° — 367 KpaTHO D.

Pasnoxure Ha MHOMHTEN TpéxwieH X2 + 15x + 50.

9) (4x — 1)(8x — 2) = (6x + 1)(2x + 3) — 4.

BapuaHTt 3
HpeﬂCTaBbTe B BIJI€ MHOI'OYJIEHA Bpra}KeHI/Ie:
1) 3a(2a® - ba?® + 2); 3) (9x + y) (4x — 3y);
2) (a +5)(2a - T7); 4) (x —4)(x®>+ 22 - 3).
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Pasynoxxure Ha MHOXHUTEIIN:

1) 9m? — 12mn; 2) 155 — bat; 3) ax —ay + Tx — Ty.
Pemure ypasuenue 6x> — 24x = 0.

Ynpocrure Boipaxkenne 4y(y — 9) — (y — 10)(y + 3).

Pemmure ypasHeHue:

1 6’;;1 - xll -1 9) (3x+ 1)(Bx — 1) = (5 + 2)(3x — 4) — 7.
Hatinure 3nayenne Boipaxenusa 24mn — 3m + 40n — 5, ecoim m = —2%,
n=0,2.

Jlokaxxurte, uTo 3HaUeHME BhIpakeHus 647 — 328 kparno 3.

Pasznoxkure Ha MHOKUTENN TpéxwieH x2 — 14x + 24.

BapuaHT 4

IlpesacTaBbTe B BIJE MHOTOYICHA BhIPasKECHUE!

1) 4b(b® - 3% - 3); 3) (6¢ + d) (8¢ — bd);

2) (x — 3)(2x + 5); 4) (a + 1)(a® — 2a - 8).

Pasznoxnre HA MHOXUTEIN:

1) 162 — 24xy; 2) 9a° — 18a’; 3) 9m — 9n + my — ny.
Pemnre ypasHenue 2x? + 18x = 0.

Yupocrure Boipakenue 5y(2y — 3) — (y + 4)(y — 3).

Pemnre ypaBnenme:

[ xe2_x-4_, 2) (6x + 1)(3x + 2) = (9x — 1)(2x + 5) — 3.

12 8 ’
Hatinute 3madenue BblpakeHus 1bxy — bx + 18y — 6, e x = 0,9,
y 3 *

Jokakure, uto 3HaYeHne BhIpakenus 25° — 125% kparno 4.
Pasnoxure Ha MHOXHUTENN TpéxwieH x% + 11x + 28.

KoHTponbHaa pa6ota N° 4

dopmynbl COKPALLEHHOTO YMHOXEHUS

BapuaHTt 1
IIpeacraBbTe B BUJie MHOTOWIEHA BBIPAKEHHE!
1) (x+9)% 3) (m —"7)(m +7);
2) (8a — 8b)?; 4) (6a + 10b)(10b - 6a).
Pasznoxxure Ha MHOXKUTEIIN:
1) ¢>-1; 3) 25y? — 4;
2) &% — 4x + 4; 4) 36a® — 60ab + 25b°.

Yupocrure Boipaxkenue (x + 3)(x — 3) — (x — 4)%
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Pemure ypaBHeHUE:!

(bx—1)(x+2)+3(x-—4)(x+4) =2(2x + 3)? - 8.

IIpencraBbre B BUJiE IPOU3BEACHUS BbIPAXKEHUE:

(8a—1)? - (a+2)2

Yupocrure Boipakenue (a — 6)(a + 6)(36 + a®) — (a® — 18)? u Haitaure ero
3HAYCHHE NIPU 4 = —% .
Jokaxure, 4TO BbIpa)KeHUE x2 —6x + 13 NPUHUMAET TOJOKUTENbHbIE
3HAYEHHS IIPU BCEX 3HAYECHUSIX X.

BapuaHT 2
[IpencTaBbTe B BUJE MHOTOWIEHA BbIPAKEHUE:
1) (m - 5)% 3) (a+3)(a-3);
2) (2a + 7b)% 4) (8x + by)(by — 8x).
PaznoskuTe Ha MHOKUTENU:
1) 22 - 81; 3) 1622 — 49
2) y* - 6y + 9; 4) 9a® + 30ab + 25b°.

Vupocrure Beipakenue (17 — 6)2 — (n — 2)(n + 2).

Pemnre ypaBHeHue:

(7x+ 1) (x—38) +20(x — 1)(x+ 1) = 3(3x — 2)% + 18.

IIpexncraBbre B BHJE IMPOU3BEACHUS BBIPAKEHIE!

(2a + 1)2 - (a - 9)2

Yupocrure Boipaxkenue (b —5)(b + 5)(b? + 25) — (b? — 9)? u naiigure ero
3nauenwue npu b = —% )
JlokaknTe, 9TO BBIpAKEHUE x?2 — 12x + 38 IIPUHUMAET TOJIOXKUTEIbHDbIE

3HAYCHU IIPU BCEX SHAYCHUAX X.

BapuaHTt 3
[IpeacTraBbTe B BUJIE MHOTOUIEHA BbIPAKEHUE:
1) (x-2)% 3) (¢ +8)(c—8);
2) (8m + 9n)%; 4) (2a + 5b)(bb — 2a).
PaznoskuTe Ha MHOKUTENU:
1) 100 — a2 3) 3612 — 49;
2) x% + 10x + 25; 4) 16a® — 24ab + 9b2.

Vupocrure Beipakenue (m — 1)(m + 1) — (m — 3)2.
Pemure ypaBHeHMe:

(2x +5)(x—6) + 2(3x + 2)(3x — 2) =5(2x + 1)2 + 11.
IIpencraBbre B BUjE POU3BEJEHUS BBIPAKEHUE!

(2b-1)2— (b +2)2
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Yupocrure Boipaxkenue (¢ + 4)(c — 4)(c? + 16) — (¢? — 8)? u naigure ero

1
3HAYEHHE IIPU C = e
JlokaxuTe, 9TO BbIpaKEHUE x?2 — 8 + 18 HNPUHUMAET MOJOKUTETbHbIE

3HAYCHUA IIPU BCEX 3HAYECHUAX X.

BapuaHT 4
IlpencraBbre B BHe MHOTOWIEHA BbIPasKEHUE:
1) (p+8)% 3) (x —9)(x + 9);
2) (10x — 3y)%; 4) (4m + Tn)(7Tn — 4m).
Paznoxure Ha MHOKUTEIN:
1) 16 — ¢% 3) 9m? — 25;
2) p?>+2p + 1; 4) 36m? + 24mn + 4n>.

Yupocrure Boipaxkenue (a — 10)2 — (a — 5)(a + 5).

Pemmure ypasHeHue:

2x -7 (x+1)+3(4x—1)(4x + 1) = 2(bx — 2)? — 53.

IIpeacraBbTe B BUJe MPOU3BEACHUS BbIPAKEHHE!

(8a + 1)2— (a + 6)%

VYupocrure Boipaxkenue (2 — x)(2 + x)(4 + x%) + (6 — x%)? u naiigure ero
3HAYEHHE NPU X = —% .
JlokaxxuTe, 4TO BbIpakKeHUE a2 — 18x + 84 NPUHUMAET IOJOXKUTEIbHbIE
3HAYEHMS IIPU BCEX 3HAYEHUSAX X.

KoHTponbHaa pa6ota N2 5

CyMMa 1 pa3HOCTb Ky60B ABYX BblpaXeHUi. IpumeHeHne pasnnyHbIX

o

Crnoco60B pa3fioXKeHUs MHOro4YsieHa Ha MHOXXUTenu

BapuaHTt 1
Paziroxxure Ha MHOXKUTEU:
1) a® + 8b% 3) —bm? + 10mn — bn?; 5) a* - 81.
2) x%y — 36y5; 4) 4ab — 28b + 8a — 56;

Yupocrure Boipaxkenue a(a + 2)(a —2) — (a — 3)(a* + 3a + 9).
Pazsnoxnre Ha MHOXUTEIN:

1) x - 3y + &% — 9y 3) ab® — b® — ab® + b¥

2) 9m? + 6mn + n® — 25; 4) 1 - %+ 10xy — 25y

Pemnre ypaBuenme:

1) 34% — 124 = 0; 2) 492° + 14x% + x = 0; 3) a® —bx? —x+5=0.

Jloxakure, 4yTo 3HaYeHUe BbIpakenus 3° + 5% neaurcs naneno na 14.
NsBectHO, uto a — b = 6, ab = 5. Halixure 3Hauenue Boipakenus (a + b)2.
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BapwuaHT 2

Paznoskure Ha MHOMKUTEIHN:

1) 272 — % 3) —-3x% — 12x — 12; 5) a* — 625.
2) 25a® — ab?; 4) 3ab - 15a + 12b — 60;

Yupocrure oipaxkenne x(x — 1)(x — 1) — (x — 2)(x? + 2x + 4).
Paznoskure Ha MHOMKUTEIN:

1) 7m — n + 49m? — n% 3) ay* — 2yt — xy + 2u;

2) 4x? — dxy + y? — 16; 4) 9 - x? - 2xy — Y~

Pemure ypaBHeHme:

1) ba® — b = 0; 2) 64x% — 162 + x = 0; 3)a®-3x%—4x+12=0.

Jlokaskure, 4TO 3HaYeHUe BolpakeHus 4° — 7% nesmrces naunesno xHa 9.
W3sBectHO, uro a + b = 4, ab = -6. Haiinure 3Hauenue soipaskenus (a — b)2.

BapwuaHTt 3
Paszstoxkure Ha MHOXKUTENIU:
1) 1 000m® — n?; 3) —8x? — 16xy — 8y?; 5) 256 — b*.
2) 81a® — ab?; 4) bmn + 15m — 10n — 30;

VYupocrure Beipaxkenue y(y — 5)(y +5) — (y + 2) (¥ — 2y + 4).
Pasznoxure Ha MHOKUTENU:

1) a® — 36b% + a — 6b; 3) ay’ +y" — ay® - y3;

2) 25x2 — 10xy + y*> — 9; 4) 4 — m? + 14mn — 491

Pemure ypaBHeHue:

1) 2% — 32x = 0; 2) 81a% + 18x%2 + x = 0; 3 a+6x2-—x-6=0.

JokasknTe, 4TO 3HAUEHUE BbIPAKEHUS 29 + 10® genurcs Hanesno Ha 18.
Ussectno, uro a — b = 10, ab = 7. Haiipure 3Hauenue Boipaxkenus (a + b)2.

BapuaHT 4
Paznokure HA MHOMKUTEIN:
1) m® + 125n3; 3) —bx? + 30x — 45b; 5) 10 000 — c*.
2) xy? — 16a% 4) Txy — 42x + 14y — 84;

Yupocrure Boipaxkenue b(b —3)(b+3) — (b - 1)(b*+ b + 1).
Pasznoxxnre HAa MHOXKUTETU:

1) 81¢? = d? + 9¢ + d, 3) ax® — 3x° — ax® + 3a%;
2) a® + 8ab + 16b* - 1; 4) 25 — m? — 12mn — 36n>.
Pemnre ypaBHeHME:!

1) 3x% — 108x = 0; 3) % — 2x% — 9x + 18 = 0.

2) 121x% — 2242 + x = 0;
Jloxaskure, 4To 3HaueHue Boipakenus 37 — 5% neaurcs naneno na 22.
NsBectHo, uto a + b = 9, ab = —12. Haiijqure 3HaueHUe BbIPKEHUS

(a — b).
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KoHTponbHaa pa6ota N2 6

PYHKLUMHU

BapuaHTt 1

Pynknms 3agaHa popmyaoit y = —-3x + 1. Onpexenure:

1) 3nayenue QyHKIMM, €CIM 3HAYEHUE aPTYMEHTA PABHO 4;

2) 3HaYEeHHME apTYyMEHTa, IIPU KOTOPOM 3HaueHHUEe (DYHKIIUU PaBHO —b;

3) npoxoxut su rpaduk GyHKun depes Touky A (—2; 7).

[Tocrpoiire rpaduk yuxnuu y = 2x — 5. [loabsyacs rpaduxom, Haiigure:
1) 3Hauenune QyHKIMN, €CTU 3HAYEHNE apIryMeHTa PaBHO 3;

2) 3HaueHMe apryMEeHTa, IPU KOTOPOM 3HAYeHHe (PYHKIUK PaBHO —1.

He BpIMOMHAA MOCTpOEHUA, HAMIUTE KOOPAMHATHI TOUYEK IIEPECEUEHUs
rpaduxka ¢pynknun y = —0,6x + 3 ¢ ocaMm KOOpAUHAT.

ITpu xakoM 3HaueHuU R rpaduk GyHKIUN i = RX + 5 IPOXOAUT yepes Tou-
ky D (6; -19)?

1
—Xx, ecn x < 3,
ITocrpotite rpaduk GpyHKINHA Y = 4 3

1, ectn x > 3.

BapuaHTt 2

Pynxrus 3amana gopmysnont y = —2x + 3. Onpeznennre:

1) smauenune yHkIUU, eciu 3HAYEHNE APIYMEHTA PABHO 3;

2) 3HaYeHME apryMeHTa, IPU KOTOPOM 3HaueHue (PyHKIIUU PaBHO b5;

3) mpoxoauT i rpaduk pysknuu yepes Touky B (-1; 5).

ITocrpotite rpadux pynknuu y = bx — 4. [Toab3ysacs rpadukom, Haiigure:
1) 3sHadyeHne (PyHKIMH, €CIU 3HAYECHUE apIyMEeHTa PaBHO 1;

2) 3HaYeHME apTyMEHTa, IPU KOTOPOM 3HaueHUe (PyHKIIUU pPaBHO 6.

He BbINONHAS NOCTPOEHUS, HANJIUTE KOOPJUHATBI TOUYEK IE€PECEUCHUs
rpacuka ¢pyakuuu iy = 0,2x — 10 ¢ ocamu KoopaUHaT.

ITpu kakoMm 3HaueHHH R rpadux GyHkuun y = kx — 15 npoxoxur yepes
touky C (=2; =3)?

o 1x, ecau x <4,
ITocTpotite rpaduk GpyHKIUN Y = 1 2

2 eciau x > 4.

BapuaHTt 3

Pyuknus 3agana opwmyrnoit y = 4x — 7. Onpexenure:

1) snauenue (yHKIMU, ecIU 3HAYCHHE APIYMEHTA PaBHO —3;

2) 3HaueHMe apryMeHTa, IPU KOTOPOM 3HaueHHne (PYHKIUM PaBHO Y;
3) npoxoxut nu rpaduk ¢yakun yepes Touky C (2; 1).
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2. ITocTpoiite rpadux dpyaknun y = —3x + 2. Ilonbsysacsh rpacdukoM, Hal-
gure:
1) 3HaueHne QyHKIMHU, €CIM 3HAYEHUE APTyMEHTa PaBHO 2;
2) 3HaueHMe apryMeHTa, IpU KOTOPOM 3HAaYeHHE (PYHKIUM paBHO b.

3.  He BbIIOIHSS MOCTPOEHMs, HAWAUTE KOOPAUHATHI TOYEK IEPECeYeHUsI
rpacpuxa ¢pyaxunn y = —0,7x + 14 ¢ ocsiMu KOOpAMHAT.

4.  Ilpu xakoM sHaueHUH R rpadux pyHKIWMYN Y = kX — 8 mpoxoauT Yepes Tou-
ky B (-2; —18)?

2, ecin x < -6,

5. ITocrpoiite rpacduk pyHknmm y =4 1
—3 % ecm X > —6.

BapwuaHT 4

1. Oynknus 3ajana popmynoit y = 6x — 5. Onpegenure:
1) 3Hauenne QyHKIUU, €CU 3HAYEHUE ApPTYMEHTAa PaBHO —2;
2) 3HAYEHME apTYMEHTA, IPU KOTOPOM 3HadeHue (PyHKIUU paBHO 13;
3) npoxonur yu rpadux Qyukmuu gepes Touky A (-1; —11).
2. ITocrpoiire rpadux dynxun y = 4x — 3. [Toab3ysacs rpadukom, HaliguTe:
1) sHauenune (pyHKIMU, €ciu 3HAYEHUE apryMEHTa PaBHO 1;
2) 3HavYeHMe apryMeHTa, IPU KOTOPOM 3HadueHUe PYHKIUU PABHO —7.

3. He BbINONHAS NOCTPOEHMS, HAHAMTE KOOPJUHATHI TOUYEK IEPEeCceyeHus
rpaduka pyskmun y = —0,4x + 2 ¢ ocAMU KOOPAUHAT.

4.  Ilpu xakoM sHaYeHUH R rpaduk PpyHKIWMHN Y = kX + 4 IPOXOAUT Yepes ToU-
ky A (-3; -17)?

1, ecotm x < b,

5. ITocrpoiire rpadux GyHkumn y = {O 2x, ectn X > b

KoHTponbHasa pa6ota N2 7

CuUcTteMbl IMHENHBbIX YypaBHEHWU ¢ ABYMSA NepeMeHHbIMU

BapuaHT 1

X+ 3y =13,
1. Pemure MeTon0oM MOACTAHOBKU CHUCTEMY ypaBHeHI/Iﬁ

2x +y = 6.

L |2x+3y =7,
2. Pemure METOJAOM CJIOKEHUA CI/ICTeMy ypaBHCHI/II/I
7x -3y =11.
3 p L lx+y =05,
. € € al €CKU CucCTe aBHE
T I‘p (pI/I‘-I 1 CHUCT Myyp BHEHHNM 4x_y :10
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3a 5 kr orypnos u 4 kr noMmugopos samwiatmwin 220 p. CKOJIbKO CTOUT KH-
JIOTPAaMM OTYPIOB M CKOJbKO CTOUT KHWJIOTPaMM IOMUJOPOB, ecau 4 Kr
OTYPIIOB AOPOXE KWIOrpaMMa IoMHI0poB Ha 50 p.?

Pemmre cucremy ypaBHeHMI:

6x + 11y =107, bx — 6y =9,

{Bx -2y =1L {1536 - 18y = 26.

4x —ay =3,
{QOx +10y =15

[Ipu xakom 3HAaYEHUU @ CUCTEMA ypaBHEHUM umeer 6ec-

KOHEYHO MHOTO peNIeHUIi?

BapuaHTt 2

Pemmure METOAOM MOJCTAHOBKU CUCTEMY YPABHEHUIA

x +by =15,
2x -y = 8.
4x =Ty =1,
2x + 7y =11.

Pemmure METOAOM CJIOKEHUA CUCTEMY YPaBHEHUIA {

x—y =3,

3x -y =13.

Macca 2 ciutkoB oyoBa U b ciUTKOB cBUHIA paBHa 33 kr. Kakosa macca
CJUTKA OJI0BA U KaKOBA Macca CJINUTKA CBUHIIA, €CJIN Macca 6 CIUTKOB OJIO-

Ba Ha 19 Kr GoJsibllle MacChl CAUTKA CBUHILA?
Pemure cucremy ypaBHEHMIA:

Pemmre rpadpudeckn cucreMy ypaBHEHUN {

1 bx -3y =21, 9 2x -3y =2,
3x + 2y = 5; 8x -12y = 7.
L |3x+ay =4,
HpI/I KaKOM 3HA4Y€HUHN d CUCTEMA YPABHCHUU 6 _3 nuMeeT 0eCKo-
HEYHO MHOTO PEHICHUI? X -2y =
BapuaHTt 3
L2 +y =3,
Pemure METOAOM ITIOACTAHOBKHN CHCTEMY YPABHCHUNU
3x +2y = 2.
. |4x+5y =2,
Pemure METOAOM CJIOKEHHA CUCTEMY YPABHEHUU
3x - by =19.
P P L lxt+y=4,
CIIUTE I'PaAPUIECKU CUCTEM ABHCHUN
P yop x =2y =-2.

3a 8 Terpameit u 5 pyuex 3ammaruau 171 p. CKOJBKO CTOUT TeTpaib
U CKOJIbKO CTOUT PydKa, €clu 3 TeTpaju AopoKe pydku Ha 21 p.?
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Pemmure cucremy ypaBHeHMIA:

1 7x -3y = -5, 3x+7y =9,
3x +4y = -18; 6x + 14y = 20.
L |x+2y =6,
IIpu xakoM 3HAYEHMU ¢ CUCTEMA YPABHEHUI 5 18 nMeeT 6ecKo-
HEYHO MHOTO pEeIIeHUI? X —ay =
BapwuaHT 4

P L lx -2y =14,

€IINUTE METOAOM ITOACTAHOBKH CHCTE ABHEHNU

8 " WP 2x +by =1.
L | 7x =y =10,
Pemure METOJOM CJIOKECHUA CI/ICTCMY ypaBHeHI/II/I
bx +y =2.
p L |lx-y=-3
€CK €
CIInTE rpaqmq CKH CHUCT My ypaBHeHI/II/I P 3y -1

Macca 8 makeros Myku u 3 naketos caxapa pasHa 30 kr. Kakosa macca na-
KeTa MyKM U KaKOBa Macca IaKeTa caxapa, ecId Macca b MmakeTos MyKd Ha
13 xr GoubIe Macchl maKeTa caxapar?

Pemnre cucreMy ypaBHEHUIA:

1 7x + 6y = 29, \ 4x + 5y =12,
3x — 5y = 20; 8x + 10y = 22.
L |2x+3y =5,
IIpu KaKoM 3HAYEHUU @ CHCTEMA YPABHEHMII _ 10 umeer Oec-
KOHEYHO MHOT'O PCLICHUN? ax —6y = —

KoHTponbHaa pa6ora N? 8

0606 eHre U cuctemaTusauusa 3HaHUM ydyawmxca

BapuaHTt 1

Vupocrure soipaxkenue (ba —4)? — (2a — 1)(3a + 7).

Pasnoxkure Ha MHOKUTEIN:

1) ba%y? — 45y°c%; 2) 2x% + 24xy + 72y°.

I'pajpux dynxrmm y = kx + b mnepecekaer OoCM KOOPAUHAT B TOYKAX
A (0; =6) u B (3; 0). Haiiqure snauenus k& u b.

2x+y =3,

Pemure CHUCTEMY ypaBHCHI/Iﬁ {SX _ By =37.
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Haiiiure ueTblpe IOCIEIOBATENBHBIX HATYPAIBHBIX YMCIA TAKUX, 4TO
IPOUSBEACHNUE TPETHETO U YE€TBEPTOrO U3 HTHX YKce] Ha 22 GoJblIe mpo-
U3BE/ICHUS] [IEPBOTO M BTOPOTO.

Pemmnre ypaBHenue x2 + y? — 2x + 6y + 10 = 0.

BapuaHTt 2

VYupocrure Boipaxkenue (3a —2)? — (3a + 1)(a + 5).

PasnoxnuTe HA MHOKUTEH:

1) 3m*n?* — 48m?p?; 2) 3a? + 12xy + 124°.

I'padpux dyukimmu y = kx + b mepecekaer ocu KOOPAMHAT B TOYKAX
C (0; 15) u D (-5; 0). Hatigure snauenus k u b.

x -3y = -3,

Ba -2y = 11.

Haiiiure 4eTbipe MOCJIEIOBATENBHBIX HATYPAJIBHBIX UYUCJIA TAKUX, YTO
[POU3BEAEHNE IIEPBOTO U TPETHErO U3 3TUX YKces Ha 17 MeHbue npouns-

BEJICHUsI BTOPOTO U YE€TBEPTOTO.
Pemnre ypasaenue x2 + y? + 4x — 8y + 20 = 0.

Pemure cucremy ypaBHeHUA {

BapuaHTt 3

Yupocrute soipakenue (4a + 3)? — (2a + 1)(4a - 3).

Pasznoxnre HA MHOXUTEIN:

1) 7a®c? — 28b%c?; 2) ba® — 30ab + 45b>.

I'padpux ¢yuakiumn y = kx + b mepecekaer ocu KOOPAMHAT B TOYKAX
M (0; -12) u K (-3; 0). Haitnure 3Hauenus k u b.

7x —y =10,

5x +2y = -1.

Pemmure cucremy ypaBHeHUA {
Haiinure deTpipe mocjefoBaTeIbHBIX HATYPAJbHBIX YMCIA TAKUX, YTO
IIPOU3BEACHUE YETBEPTOTO U TPETHETO U3 3THUX YHces Ha 42 GoJblie Ipo-
U3BEJEHUA TIEPBOTO U BTOPOTO.

Pemmre ypasuenue x> + y* — 8x + 2y + 17 = 0.

BapwuaHT 4
VYupocrure Beipakenue (2b + 5)2 — (b — 3)(3b + 5).

PazioxuTe Ha MHOKUTEN:

1) 6a2b* — 600a°c?; 2) 7a® — 28ab + 28b°.

I'papuk ¢yakumuu y = kx + b nepecekaer ocu KOOPAMHAT B TOYKAX
E (0; =36) u F (4; 0). Haitiqure 3nauenus k u b.

2x -y =1,

7x — 6y = 26.

Pemure cucremMy ypaBHeHI/Iﬁ {
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Haiizure 4eTblpe MOCHEAOBATEIbHBIX HATYPAIbHBIX UUC/IA TAKHUX, YTO
IPOU3BEEHNE [IEPBOrO M TPETHETO U3 HTHUX uncesa Ha 31 MeHblle npous-
BEACHIS BTOPOTO 1 quBépTOFO.

Pemnre ypasuenue x2 + y? — 12x + 4y + 40 = 0.



32.

78.

131.

151.

203.

PeweHue 3apay pyopuku
«Yyumcs aenatb HecTaHAapTHbIe Warw»

ITockoubky cymectByer 11 ocraTkos npu jesnenuu Ha 11 (oHH 06pasyioT
muoxectso {0, 1, 2, ..., 10}), To no npunnuny Jupuxie cpexu 12 mary-
PAIBbHBIX YHCEJ HAMTYTCS ABA, MMEIONIIE OJUHAKOBbIE OCTATKHU IIPH JiesIe-
Huu Ha 11. PasHocTb 3THX yucea geauTcs ganeao Ha 11.

Omeem: 9 - 105 — 5%, KomuecTBO Beex MeCTU3HAYHBIX ynces pasHo 9 - 105,
KosmmyecTBo Bcex mMeCTU3HAYHBIX YHCEJ, B 3aIMCH KOTOPBIX BCE IU(PPHI He-
uéruble, pasHo 5°. CienoBaTeabHO, NCKOMOE uncio pasao 9 - 10° — 5°.
Omeem: 5. PaccMoTpuM moOIapHbIE PA3HOCTH JAHHBIX BbIPAKEHMUIL.
HMmeem:

(n+26) - (n-2)=28;

(n+26) - (n+24) =22

(n+24) - (n-2)=26.

Cpeny moJIydeHHBIX PA3HOCTENW HET YMCJIa, KPAaTHOTO 3. DTO O3HAYAET,
YTO MpHU JIOOOM HATypaJbHOM 71 3HAYEHUS JAHHBIX BBIPAKEHUH HUMEIOT
Pa3HbIE€ OCTATKU IpH JieleHnH Ha 3. TaknM o6pa3oM, OfHO U3 YKa3aHHBIX
3HavyeHu kparHo 3. Torna 3navenus BpIpaskenuii 72 — 2, n + 24, n + 26 mo-
IyT OBITH IPOCTBIMU YUCJIAMH, €CJIN OHO M3 HUX paBHO 3. flcHO, UTO BO3-
MOJKEH JIMNIb CJIydaid, korjga 72 — 2 = 3. Orciona n = 5. IIposepka mokaspI-
Ba€T, YTO IpHU 77 = b 3HaUYeHUs BbIpUKEeHU 72 + 24 u n + 26 — npocrtbie
qucIa.

Omeem: nenb3s. CyMma 3aIMCaHHBIX HA JJOCKE yKcest paBHa 1 +2 + 3 + ... +
+ 10 = 55 — uncno HeuérHoe. Temneps celyeT 3aMETUTD, YTO MOCIE KAXK-
JOH ollepanyy CyMMa 3alMCAHHBIX Ha JOCKE 4uces yBeanmdusaercs Ha 10
Win yMeHbiaercst Ha 2. Ml B TOM U B ApyroM cjayd4ae BHOBb IIOJIYyICHHAs
CyMMa YHCeT UMEET Ty K€ YETHOCTD, YTO U CyMMa UHCEJI, 3alUCAaHHBIX JIO
BBINIOJIHEHUS onepanuu. Takum o6pa3om, B 1000 MOMEHT CyMMa YHCET,
3aIMCAHHBIX HA JOCKE, — YUCJIO HEYETHOE.

Ecim npenonoxkuTh, 9To B HEKOTOPBI MOMEHT Bce 10 3ammcaHHBIX Ha
JOCKE YMCEJ OKA3aJIUCh PABHBIMHU, TO UX CyMMa Oy/€T YMCIOM YETHBIM.
ITosnydaem npoTusopeune.

Paccmorpum npousBosbHyIO cTaHImio A 1 Hanbosee yIAIEHHYIO OT Heé
(10 KOJIMYECTBY OCTAHOBOK) cTaHIuo B. Toraa MmapmpyT MakcUMaJlbHOM
JUIMHBI, HAUMHAIOIMMIICA B CTAaHIIMN A, 3aKOHYUTCA HAa CTAaHIMHU B, n najib-
HIe IaCCAKUP HE MoeAeT. 3HAUMUT, B CIydae 3aKpbITUs cTaHIUHM B cBA3b
MeXxay cTaHiueil A n 6ol apyroil crannueit coxpanurcs. IIpu srom
CBS3b My J00bIMu ApyruMy cranmusaMu C u D Taxxke cOXpaHUTCS, I10-
TOMy 4TO MEX/Jy HUMU MOKHO IpoexaTs 1o mapmpyry C — A — D.
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260.

291.

305.

354,

391.

432.

475.

498.

532,

3amernM, uro ecau Owier ¢ HomepoM abcdef «caactiuBblil», TO Guier
¢ Homepom 999999 — abcdef Toxe «cuacriuselit». Takum oGpasom, Bce
«CYACT/IMBbIE» OWJIETBI MOXHO pa3duTh Ha maphl. Taxke cieayer 3ame-
THUTD, YTO HOMEpPaA OMJIETOB B IIap€ COBIIAAATH HE MOTYT, IIOCKOJIBKY UX CO-
OTBETCTBYIONIME NU(MPBI UMEIOT PA3HYIO YETHOCTD.

Omeem: 64 - 49. lns Gesoii Jabi MOKHO BBIOPATH JI00YIO 13 64 KiIeTok
nocku. ITocae kaxxoro takoro Ber6opa ocraércs 7 - 7 = 49 x1eTok, KOTo-
pble MOXET 3aHATb 4épHas Jajbsd. Takum o6pazoM, HCKOMOE KOJIUIECTBO
cr1oco6o0B pasHO 64 - 49.

ITockobKy BCe pacCTOAHHS MEXKAy IUIAHETAMH IOIMAPHO PA3IMYHbBI U KO-
JIMYECTBO 3TUX PACCTOAHHUI KOHEYHO, TO HAWIYTCS ABE IUIAHETHI, PacCTO-
SHUE MEX/y KOTOPBIMH MEHBIIE, YEM PACCTOSHHE MEXIY JIOOBIMH JBYMs
APYruMu. ACTPOHOMBI, HAXOAAIMECs Ha 3TUX IUTAHETAX, HAOTIONAIOT JAPYT
Apyra.

Omeem: He cmoxer. Bacs MoxeT npuiep:KuBaThCs CJIE/IYIONICH CTPATEerUHU:
ecy Carra Ipy cBOEM XOJI€ 3alIMCBIBAET HEKOTOPYIO Indpy a, To Bacs 3anm-
ceiBaeT 1ugpy 6 — a. Toraa cymma mudgp noxyaennoro 30-3Ha4HOrO UMCIA
oyzet pasHoit 15 - 6 = 90, a cremoBaTeIBHO, 3TO YUCIO OyIeT KpaTHO 9.
Omeem: 5 xomany. CymecTByeT He 60J€€ OJHOU KOMAH/bI, IIPOUTPABIIECH
Bce MaTuu. Eciau onHa komanga cocrtabiasgeT 20 % KoJudecTBa BCEX KO-
MaHJ, TO B TYPHHPE yJaCTBOBAIO b KOMaH/I,.

Omeem: O6sas3arenbHo. Packpacum OCKy B JBa IIBETA TaK, KaK IOKA3aHO
Ha pUCYHKe 3. 3aMETUM, YTO KAXKJIbIH JKYK IEperoni3aeT
B KJIETKY JIPYrOTO IIBETA, YEM Ta, B KOTOPOI OH HAXO/UJI-
csa nepsoHadaibHO. Torga 12 :xykoB, HaxoxAmuxcA B Ge-
JIBIX KJIETKAaX, HE CMOTYT 3aHATh 13 uépHbix kiaetok. Ta-
KM 00pa3oM, IOCJIEe NEPENOI3aHUs KYKOB 110 KpaliHel
Mepe ofHa YépHasl KIETKA OKaKETCSI ITYCTOM.

Omeem: He mosxer. Ecin npenonoxurb, 4To cymma
quceJs, 3aMCaHHBIX BIOJIb KAKIOTO pedpa CTONKU, paB-
Ha 55, TO cymMMa BCex 3alMCaHHBIX unce pasHa b5 - 3 = 1656 — uncio ne-
yérHoe. Ilpu aTOM CcymMMa 4uces1, 3aIMCAHHBIX B BEPIIMHAX KAXIOTO Tpe-
yroabHuka, pasHa 6. Torma cymma Bcex 3amMCaHHBIX 4ducen pasHa 672,
r7e 77 — KOJUYECTBO TPEYroJbHUKOB. Ilockonbky 677 — uncio 4étHoe, TO
HoJIyg9aeM IIPOTUBOPEUNE.

Omeem: n — 1. B xaxxaoM MaTde BbIOBIBACT OAUH yIaCTHUK. J{J1s1 TOro 9To-
ObI BBIOBLT 72 — 1 yuacTHUK, caejyeT nposecTu 72 — 1 mMaTu.

Omeem: 2 4eTbIPEXTOHHBIX TPY30BUKA, 4 CEMUTOHHBIX, 1| BOCBMUTOHHBII.
O603HaYNM KOJINYECTBA YETHIPEXTOHHBIX, CEMUTOHHBIX 1 BOCbMUTOHHBIX
IPY30BUKOB COOTBETCTBEHHO X, Y, 2. IToaydaem 4x + 7y + 8z = 44. Orcio-
na 7y = 4(11 — x — 22). VI3 nocsiesHero ypaBHEHHs CIEAYET, 9TO Y — HATY-

Puc. 3
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566.

623.

674.

706.

752.

788.

820.

848.

pasipHOe urcio, kpatHoe 4. Kpome toro, 7y < 44. Orciona y < 6% . Taxum

o6paszoM, y = 4. IloacTaBiasas HailleHHOE 3HAYCHHUE Y B UCXOJHOE ypaBHE-
Hue, noayanm 7x + 28 + 8z = 44. Orciona x + 2z = 4. Teneps siCHO, 4TO X —
yétHoe ynciao, meuoiee 4. Tormfax =2, z=1.

Bei6upast obex u3 7 6101, MBI TEM CAMBIM BbIOMpPaeM U 00eJl, COCTOSIINN
n3 ocrapmuxcs 101 — 7z 6moza. [Tockonbky uncia n u 101 — 7 umeroT pas-
HYIO 9€THOCTD, TO BCE BO3MOKHBIE BHIOOPBI MOKHO Pa3OUTh Ha Maphbl BU-
ma (1; 101 — n).

ITockonbky 3HaueHnne Beipakenus 10m + 7z xkpatHo 11 no yciaoBuio, To no-
CTATOYHO JIOKA3aTb, YTO 3HAYEHME BhIpakeHns 1072 + m taxxe kpatHo 11.
JrtoT (akT cieayeT uM3 TOro, U4TO 3HaueHHWe BbIpakeHus (10m + n) +
+ (1072 + m) xparno 11. Jlefictsurensno, (10m + n) + (10n +m) = 11(m + n).
Omeem: Henb3s. Ecam NpeanosoxuTe, 4TO yKa3aHHOE pa3bueHUe BO3-
MOJKHO, TO 3HadeHue Bpipaxkenud 1 -2 -3 - ... - 31 - 32 = 32! — ky6 Haty-
panbHOrO unciaa. Torza creneHb KaXkgoro IMPOCTOrO MHOMKUTEJS, BXOAS-
HIETO B KaHOHMYECKOEe pasiokeHue unciaa 32!, kparna 3. OgHako aTO HE
tak. Hanpumep, npocrtoit MHOxkuTENb 31 BXOAUT B 3TO PaA3JIOKEHHUE B
IIEPBOM CTEIEHU.

Omeem: Onno. IIponymepyeM KydKki MOHET HATyPaJIbHBIMU YHCIAMH OT 1
1o 100. Bo3spMéM m3 KaKIOH KY4KH KOJTHMYIECTBO MOHET, PaBHOE HOMEPY
aTo#l Kyukn. Ecin kydka ¢ (pajbIIBBIMH MOHETAMH UMEET HOMEp 72, TO
Macca BcexX BbIOpaHHbIX MOHeT paBHa (1 + 2 + ... + 100) — 7.

B mabope x,, x,, ..., Xy; HaMAyTCSA MO0 13 u€THBIX YNCen, 60 13 nevér-
HbIX yKces. Takum jxe CBORCTBOM 061a/Ia€T HAOOP Yy, Yo, -» Yo5- ITO O3HA-
9aeT, YTO KOMIIOHEHTDI TI0 KpaliHEHN Mepe B OHOM U3 map (X; ¥,), (Xg; Yy),
cees (X953 Yos) MIMEIOT OJIMHAKOBYIO YETHOCTD, @ M3 BTOTO CJIEAYET, UTO JIaH-
HOE IIPOU3BEJIECHHE — YUCIO0 YETHOE.

Nwmeem: 43x + 43y = 77x. Orciona 43(x + y) = 77x. Ilockonbky uuciao 43
IPOCTOE, TO YHUCIO X + Y AeauTcst Hanesno u Ha 7, u Ha 11. CiaegoBarens-
HO, YUCJIO X + I — COCTaBHOE.

JI1o6oe HATypaIbHOE YHCJIO, 3AIMMCAHHOE MIECTBIO OJUHAKOBBIMH IH(pa-
mu, geaurtcs Hareno Ha 1 001. Ocraérca 3ameTuTs, YTO 110 IpUHIUIY Ju-
puxiIe B 3aKCcH J1000r0 60-3HAYHOTO YHCIA HAHYTCS IMECTh OJMHAKOBBIX
nudp. OTMeTHM, 4TO YCIOBHE 3aJadd U30BITOYHO. MOXKHO yTBEpKIaTh,
YTO YKA3aHHBIM CBOICTBOM 0OOJajaeT joboe 46-3HaUHOE UYMCJIO0, 3AINCh
KOTOPOT'O HE COAEPKUT HYJIEH.

Omeem: 1 296. O603HauNM Yepes 772 U 72 JYIMHBI CTOPOH JINCTA GYyMaru U Bbl-
PE3aHHOrO KBajpaTa cooTBeTCTBeHHO. Torna MoxkHo 3ammcars m? — n? = 71.
Takum o6paszoM, 3HAUECHUS BBIPAKEHUH (7 — 72) 1 (M + 1) — HATypaJIbHbIE
penurenu yncaa 71. Iockonpky 0 < m —n <m +n u 71 — npocroe yucio,
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908.

949.

1006.

1033.

1046.

TO CYLIECTBYET €AUHCTBEHHAS BO3MOXHOCTB: M —n =1, m + n = 71. Ckia-

AbIBAS ITOJYICHHbIC PABEHCTBA, rmosydaeM: 2m = 72; m = 36.

Omeem: Henp3s. 3ameTnm, 94To 1OCJIE OO0 U3 JABYX ONMCAHHBIX OIepa-

Ui CyMMa YHCeJI, 3alMCAHHBIX Ha KapTOuke, He maMeHuTcs. JleiicTBu-
a+b b+c a+c

TENBHO, ~—o—+ —5—+ = =a+b+c;(2a-b)+(2b—-c)+ (2c-a)=

=a+b+c.

IMockonsky 2,8 + (-1,7) + 16 # 1,73 + 2 + 0,4, To u3 kaprouku (2,8; —1,7;
16) nmonyants kaprouky (1,73; 2; 0,4) Henb3st.

Omeem: (1-2-3-...-999 -1 000)2 >1 000" 90,

3anuiem oueBHHbIE HEPABEHCTBA!

1-1000=1000;

2-999 > 1 000;

3-998 > 1 000;

998 - 3 > 1 000;

999 - 2 > 1 000;

1000 -12=1 000.

YMHOXUB IOWICHHO JIEBbIE W IpaBble dacTw, moayuum (1 -2 -3 - .. -
=999 - 1 000)% > 1 000! 2.

Omeem: 1, 2, 3, ..., 99, 101. HauMmenbmas cymMMa, KOTOpast COCTOUT U3 CTA
Pa3HBIX HATYPAIBHBIX CJAaraeéMbIX, paBHa 1 +2 + 3 + ... + 99 + 100 = 5 050.
VBesmdyenue Ha 1 B JIeBOII 4aCTH CyMMBI JIIOOOTO CJIATa€MOT0, OTJIMIHOIO OT
100, B1euét HEOOXOTUMOCTD YBEJIUYIUTD 11O KpAHEN Mepe emé OAHO U3 CJIa-
raeMbIX (B IIPOTHUBHOM CJIydac B CyMMe HANAyTCs paBHble caaraemsle). B Ta-
KOM cjIydae cymMma OyzeT He Mesbine b 052. Takum o6pasom, cymecTByeT
€IMHCTBEHHDIN HA0OP, YOBIETBOpsIomMi ycrosuio: 1, 2, 3, ..., 98, 99, 101.
Omeem: He moxer. HanMeHnbliee 4ncyio, KOTOPOE MOXKET OBITh IIOJIyde-
HO B PE3yJbTATE YMHOKEHUS JIBYX UMCEJI YKa3aHHOTO BUAA, paBHO 22 222 -
- 33 333 =740 725 926, a HanGousuiee — 33 333 - 44 444 = 1 481 451 852.
Ocraércst 3aMeTUTD, YTO B HATYPAILHOM psizie Mesk/ay uncaamu 740 725 926
n 1481 451 852 HeT HM OJHOrO YMCJA, 3AMUCh KOTOPOTO COCTOUT U3
uncpp 2 n 4.

Omeem: x =0,y =0 wm x = 2, y = 2. [Ipeobpasyem faHHOE ypaBHEHUE.
HNmeem: x(y - 1) —y=0x(y—-1)-(y-1)=1; (x-1)(y — 1) = 1. Tenepsn

SICHO, YTO 3HAYEHMS BhIpaKkeHU (x — 1) u (y — 1) — nesmrenu uncna 1.

x—-1=1,
Takum o00OpasoM, CyIIECTBYIOT JABE BO3MOXHOCTH: 1) { 1=1
y-1=4
x-1=-1,
2) { 1= -1 B nepsom ciydae nmosiydaem x = 2, y = 2, BO BTOPOM —
y—-1=-L
x=0,y=0.
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1077.

1138.

Omeem: He moxer. ITockonbKy npoussegeHue uucesn B KaxjgoMm us 101
CTOJIOIA — YHCJIO OTPUIATENIBHOE, TO OTPUIATEIBHBIM SBJISIETCS IIPON3BE-
JleHUE BCEX YMces TabauIbl (Kak IPOU3BEACHHE HEYETHOTO KOJIMYECTBA
OTPUIATEIbHBIX MHOKUTEICH).

Ecin npeanonoxuTs, 4TO NpoU3BeieHIE Yrices] B Kaxkaonu u3 51 ctpoku —
ITOJIOKUTENIBHOE YUCIO, a B KUKAOHU u3 octaBmmxca 50 cTpok — orpuma-
TEJbHOE, TO IIOJIYYUM, YTO IPOU3BEJACHUE BCEX YMCEJ TAOJULBI — IUCIO
noJoxkureabpHoe. Takum 06pazoM, NPUXOAUM K IPOTUBOPEUHUIO.

Ouesunno, 9TO 4nca0 1 ykazaHHBIM CBOHCTBOM obianaet. Ilyctp d — ne-

2
. n
murenb unucna n? (n € N, n # 1), orauansiii ot 7. Torga yucio — — Tak-

d

K€ ACINTE/Nb Yurcjaa 7’12, OTJNYHBIA OoT 7. Takum 06pa30M, BCE€ AC/INTEIN

2
n
qncaa 722, OTINYIHBIE OT 77, MOKHO OOBEIUHHATDH B napnl BUJia (d; 7), rje
KOMIIOHEHTBI B KaKIOU Nape — HepaBHbIE YHCJIA.



MeToaMyecKue peKoMeHaaLuu no oLeHKe
o6pa3oBaTe/ibHbIX JOCTUXXEHUN yyalluxcsa

OaHUM U3 HANpPABJIEHUH OIEHOYHON JAEATEIBHOCTH B COOTBETCTBUH
¢ TpeboBanusamu CTaHgapTa SBJISETCS OLCHKA 00PAa30BATEIBHBIX JOCTIKCHUI
YIAITIXCA.

Cucrema OIEHKH JOCTYIKEHUS IUIAHUPYEMBIX PE3yJbTAaTOB IO aaredpe
HaIpaBJIeHa Ha OOecIleYeHHe KauyeCcTBAa MaTeMaTH4ecKoro obpasosanus. OHa
AOJLUKHA IIO3BOJIATH OTCIACKHNBATD MHAWBUAYAJIBbHYIO JUHAMHWKY PA3BUTHI y4da-
IUXCsI, 06€CIeYnBaTh OOPATHYIO CBA3b JUIS YIUTENICH, YIaIUXCs U POAUTEICH.

dopmupoBaHNEe JMIHOCTHBIX PE3yJIbTaTOB 00ECIIEYNBAETCS B XOJi€ pea-
JIN3ALUM BCEX KOMIIOHEHTOB OGPA30BATEIBHOTO IPOIECCA, BKIIOYAs BHEYPOU-
HYIO JI€SITEJIbHOCTD, PEAIN3YEMYIO CEMBEHN 1 MIKOJIOM.

OCHOBHBIM OOBEKTOM OII€HKM JIMYHOCTHBIX PE3YyJabTATOB CIIYKUT CCI)OP'
MHUPOBAHHOCTb YHUBEPCAIbHBIX YU€OHBIX ACIICTBUI, BKIIOUYAEMBIX B CJICAYIOIINE
TP OCHOBHBIX OJIOKA:

1) cOpMUPOBAHHOCTD OCHOB 2PANCOAHCKOU UOCHMUUHOCTMU TNY-
HOCTU;

2) TOTOBHOCTB K EPEXOAY K CAMO0OPA308aNUI0 HA OCHOBE YUebHO-N0-
3HABAMENbHOU MOMUBALUU, B TOM UYHCIE TOTOBHOCTb K 6b100pY Hanpasie-
Hust nPoduavozo 06pPaA308anUsL;

3) cpOopMHPOBAHHOCTD COUUANLDHBIX KOMNEMENHUULL, BKIIOYas [IEHHOCT-
HO-CMBICJIOBBIE YCTAHOBKU M MOPJIbHbIE HOPMBI, OIIBIT COIMAIBHBIX M MEKJIHY-
HOCTHBIX OTHOIIEHUI, IIPAaBOCO3HAHMUE.

OCHOBHBIM OOBEKTOM OIE€HKH ME€TANIPEAMETHBIX PE3YIAbTATOB SIBJISICTCI:

+ CIIOCOGHOCTb M TOTOBHOCTh K OCBOEHUIO CHCTEMATUYECKUX 3HAHUUI II0
anredpe, UX CaMOCTOSTEIBbHOMY IOIOJIHEHUIO, IIEPEHOCY U MHTErPALUL;

* CHOCOOHOCTB K COTPYJHUYIECTBY M KOMMYHUKAIIUU B XOJ€ Y4eOHOI U BHe-
Y4eOHO e TeIbHOCTH;

* CIIOCOGHOCTDH M TOTOBHOCTH K Mcnoabzosanuio MKT B nerax obydenus
1 PAa3BUTHU;

* CIIOCOOGHOCTD K CAMOOPTaHU3AINH, CAMOPETYJISINH U pedIeKCHH.

OCHOBHBIM OOBEKTOM OII€CHKNU HOPEAMETHBIX PE3YyJIbTATOB IIO aJIre6pe
B COOTBETCTBUH C TPEOOBAHUAMHU CTAHJAPTA ABJISIETCH CIIOCOOHOCTD K PENICHHIO
y4e6GHO-TI0O3HABATEIbHBIX M Y4€OHO-TIPAKTUYECKHX 337124, OCHOBAHHBIX HA M3y4a-
€MOM y4eOGHOM MaTepuaie, ¢ HCIOIb30BAHUEM CIIOCOGOB JEMCTBUI, pPeleBaHT-
HBIX COACPKAHMIO YIEOHBIX IIPEAMETOB, B TOM UHCJIE METAIIPEIMETHBIX (IIO3HA-
BATCJIbHBIX, PETYJISITUBHBIX, KOMMYHUKATUBHBIX) ACHCTBUIL.

OCHOBHBIMH BUJAMH OI€HHMBAHUA 0OPA30BATEIbHBIX JOCTIKEHUI MO all-
reGpe SBISIOTCS: CMapmoesoe, meKyuw,ee n Umozoeoe.
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Cmapmosoe oreHUBAaHUE IO3BOJISIET YUUTEIIO CILIAHUPOBATD JIMYHOCT-
HO-OPUEHTHUPOBAHHOE OOy4YeHHE, MHIMBUAYATU3NPOBATL OOPA30BATEIbLHBIN
npoiiecc.

Iexyuw,ee onleHUBAHNE TIO3BOJISIET ONPENETUTh YPOBEHDb YCBOCHUSI HOBOTO
MaTepHaia, CTENeHb CAMOCTOSITEIbHOCTH YUAlTUXCs IPU PEIIEeHNU 3a/1a4, XapakK-
Tep IPUMEHEHUS PAllMOHATBHBIX CIIOCOOOB pelleHus 3agad u ap. i Texymiero
OIIEHMUBAHUS MOKHO HCIIOJIb30BATh CJIEYIONE METOAbI KOHTPOJI.

’ MeToabl KOHTPONS B y4e6HOM npouecce no anreépe ‘

| | |

’ YCTHbIA KOHTPO/b ‘ ’ NMUCbMEHHBIA KOHTPO/b ‘ ’ MpaKTU4EeCKUN KOHTPOJb ‘
\ \ \
. PpoHTaNbHbLIN OnNpoc « MaTtemartnyeckui . ®poHTanbHasa UAN UHIK-
- MHOMBMAYaNnbHbLIA OVKTaHT BUAyanbHasa npaKkTuye-
onpoc - CamocTtoaTenbHas CKasa paboTta
pa6oTa . [JOMalIHAS KOHTPO/bHasd
- KoHTponbHasa paborta pa6oTta
- Pedepar - UccnepoBartenbckas
. Tect paboTa
. 3ayér . lNpoekTHasa paboTa

Hmozosoe onenmBaHnE MOXKET HPOBOJAUTLCS IOCIE 3aBEPIICHUS TEMBI,
paszena, y9e6HOTO Kypca OCHOBHOM MJIM CTapIIeil MKOJBI (B YACTHOCTH, B BHJIE
UTOTrOBOH arrectanuu). MToropas omeHka pe3ylbTaTOB OCBOEHUS YJaIUMUCS
OCHOBHOI 06Pa30BaTEILHOM IPOIPAMMBI BBICTABJISETCS 110 PE3yJIbTaTaM IIpoOMe-
KYTOYHOI M UTOTOBOI aTTeCTaIruy U (hOPMUPYETCS Ha OCHOBE!

* Pe3yJIbTATOB BHYTPUIIKOJILHOTO MOHUTOPHUHIA O0PAa30BATEIbHBIX JOCTH-
KEHMII o aire6pe, 3aPMKCMPOBAHHBIX B OIEHOYHBIX JINCTAX, B TOM YHCJIE 32
IIPOMEXYTOYHbIE U UTOTOBBIE PAGOTHI HA MEXIIPEAMETHONH OCHOBE;

* OLICHOK 3a BBIIOJIHEHUE UTOTOBBIX PaboT 1o ajuredpe;

* OIICHKH 32 BBIIIOJTHCHUE W 3aIUTY NHIUBUIYAILHOTO IPOEKTA;

+ OIICHOK 32 pabOThI, BHIHOCHMbIE Ha IOCY/[APCTBEHHYIO HTOTOBYIO aTTECTa-
nuio (I'MA) u enquHblil rocyrapcTBeHHbIN sk3aMeH (EI'D).
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MeTtoauyecKue peKomeHaauum no opmMmupoBaHUIo
UKT-KOMNEeTeHTHOCTHU y4YyalyUuXxcs

HNKT-KOMIIETEeHTHOCTDH yJalIMXCsA — YMEHUE CaMOCTOATENLHO PaboTaTh
¢ uHdopMaIuell, CIIOCOGHOCTh PelaTh Y4eGHO-IIO3HABATEIbHbBIC 3aJadM, HC-
nonb3ys cpeacrsa MKT.

HNKT-koMIeTEHTHOCTb YUHTEIsI — yMEHUE, CIIOCOOHOCTH U TOTOBHOCTD
pemaTh npogeccuoHaNbHBIE 33/1a4l, UCIOJIb3ys PACIPOCTPAHEHHDBIE B JAHHO
npodeccnoHanbHON obmactu cpencrsa MKT.

B nensx ¢popmuposanus MKT-komneTeHETHOCTH ydamuxcst Ipu 00ydeHUN
anre6pe nucnoabzosarhb cpeactsa MKT moxHO:

+ HAa YPOKAaX aIreopsl;

+ BO BHEYPOUHOU JI€ATEIbHOCTH;

* B y4eOHO-UCCIEAOBATENIBCKOM U IIPOEKTHOH AEATEIbHOCTH;

« IpU U3MEPEHUH, KOHTPOJIE U OLIEHKE IUIAHUPYEMBbIX PE3yJIbTaTOB.

Jlng TOro 94TO6BI 3HAYNTETHHO PACHIMPHUTD AUTAKTHYECKHE BO3MOKHOCTHU
ypOKa ajredpbl, YUUTEIb MOXKET HCHONb30BaTh caeayiomme cpenctsa MKT:
MyJIbTUMEAUNHDBIE (PPATMEHTHI TEOPETUUYECKUX MATEPUAIOB, 3JIEKTPOHHbBIE JU-
JAKTUYECKUE MATEPHUAsIbl, MOJETUPOBAHUE I€OMETPUUYECKUX (PUTYp, TOTOBbIE
IPOrPAMMHBIE€ IIPOJYKTBI (KOMIIBIOTEPHBIE TPEHAXEPDI, UHTEPAKTUBHbBIEC KYpP-
co1, kKoutekrun DOP u sip.). B momomnts yunresno npejyiaraeM TeXHOJIOTUIECKYIO
KapTy YpPOKa (IIpmloxeHue), Ha KoTopoM ucnosbsyorcs MKT.

JlJ1s1 ycnienmHoro ocymecTBAeHUs] BHEYPOUHOM, y4eOHO-MCCIEA0BATENbCKON
U IPOEKTHOM JAeSTEIbHOCTH YIAIMECs OCYIECTBISIOT ITIOUCK HEOOXOAMMOM UH-
¢popmaruu B cern MHTEpHET, pabOTy C 3JEKTPOHHBIMHU YICOHUKAMU M IIPUJIO-
KEHUSIMU K HUM, CO3JAIOT U PEJAKTHPYIOT KOMIIBIOTEPHBIE IIPE3CHTAIUU, BeO-
CTPAHULIBL

Hcnonbsosanue cpeacts MKT npu o6ydennn anrebpe crioco6CTByeT:

+ IOBBINIEHUIO MHTEpPECAa K IPeAMEeTy, MOTHUBALMHU OOydeHHs, IIO3HABA-
TEJILHOI'O UHTEPECa;

* PACIIMPEHUIO BO3MOKHOCTEH HCIOJIb30BAHUS HCTOYHUKOB HH(pOp-
MaImu;

* CO3JIAHUIO BO3MOXXHOCTEHN I a1 depeHnnpoBaHHOIO, WHUBU/yaTb-
HOTO ¥ TUYHOCTHO-OPUEHTHUPOBAHHOTO OOYJICHUS;

« IIOBBINICHUIO 3((PEKTUBHOCTH AHAIN3A PE3YIbTATOB OOyIEHUsI.

ITpumenenne cpencrs MKT B o6yuennn anredpe ¢popmupyer MKT-komrre-
TEHTHOCTD YYAIIMXCS, B Pe3y/IbTaTe YEro yJal[uics HAYIUTCs:

* ICIIOJIb30BATh KAIBKYJIATOP JUISl BBIYMCICHUI;

* OCYLIECTBJIATh PEAAKTUPOBAHME U CTPYKTYPUPOBAHUE TEKCTA, UCIIOIB3YsI
CPE/CTBA TEKCTOBOI'O PEAAKTOPA;
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* CO3/1aBaTh M PEJAKTUPOBATH TAO/IMIIbI, UCIIOIb3ysl CPEACTBA TEKCTOBOTO
pelaKTopa U pejaKTopa TabJIHIY;

* CO3/IaBaTh PA3JIMYHbIC TCOMCTPHUYICCKUEC 00BEKTHI C MCIIOJIb30BAHUEM
BO3MOKHOCTEN CIICHUAJIbHBIX MHCTPYMEHTOB KOMIIbIOTCPHBIX IIPOI'PAMM;

* CO3J1aBaTh rpauueckue 0GbEKTDI;

* OCYIIECTBJIATH MOUCK nHpopManuu B MHTEpHETE;

+ COOMIONATHL TPEOOBAHUA TEXHUKHM OE30IIACHOCTH IpU paboTe € yCTPOIi-
crBamu MKT.

lpunoxeHune

TexHonornyeckasa Kaprta ypoka N?

Tema ypoKa

Tun ypoka

dopmupyembie
pe3ynbTatbl

lMpegmeTHbie:

JIN4HOCTHBbIE:

MeTtanpegmMmeTHbie:

lnaHupyembie
pe3ynbTarbl

OCHOBHbIE
MOHATUSA

CpeactBa UKT,
Ucnosb3yemMble
Ha ypoKe

lporpammHoe
obecrieyeHmne
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O6pa3soBarte/ibHble

UHTEepPHeT-pecypcChbl
OpraHu3aunoHHas CTPYKTypa YpoKa
3apaHusa ans yvyawmxcs, BbiNoJIHEHUE KOTOPbIX
NPUMBEAET K AOCTUIKEHUIO NIaHUPyeMbIX
Srans ®opma pe3ynbTaToB
npoBeaeHus: opraHu- CpeacTtBa
YPOKa 3auum UKT
YA Pa6ouas Anpakr-
Y4ye6GHUK yeckue
TeTpaab
marepuanbl

1. OpraHM3aLMOHHbIN 3Tan

2. MNoctaHoBKa ¢popmupyembix pe3yibTaToB U 3afay ypoka. MotuBauua y4ueGHOM
AEATeNbHOCTU yYyalmuxcs

3. AKTyanusa-
LUUA 3HAHUN

4. UsyyeHue
HOBOro mare-
puana

5. NepBuuHoe
3aKpenneHue
HOBOro mare-
puana

6. UTorm ypoka

7. Undopma-
uusa o gomall-
HEM 3ajaHuu




MeToauyecKkue peKomMmeHaauum no opraHu3sauuvu
y4yeOHo-UccnenoBaTe/IbCKOU U NPOEKTHOM
AEeATe/IbHOCTU yYyalluxcs

IIpoexT — »TO BHJ y4eOHOI NEATEIBHOCTH, HAIIPABJICHHBIM Ha pEIICHUE
KOHKPETHOH y4eGHO-TIO3HABATEIBHOU MPOGIEMBI € 3apaHee 3aIUIAHHPOBAHHBIM
pE3yIbTaTOM.

YdebHO-UCCIEROBATEIbCKAS PAb0OTA — 3TO PENIEHHUE HCCIEOBATEIHCKON
3a/ja4M C 3apaHee HEU3BECTHBIM PE3yJIbTATOM, IIPEACTABIIAIONIEEe COOOI CaMOCTO-
SATEIbHYIO, TBOPYECKYIO pabOoTy, IMUTHPYIOIIYIO HACTOSIIEE HaydHOE UCCIe0Ba-
HUe (B YaCTHOCTH, yJalllecsl YYaTCs BBUIBUTATh FUIIOTE3BI U MpeJyIaraTh CIoco-
ObI UX IIPOBEPKU, IVIAHUPOBATH M PabOTATh IO IUIAHY, UCKATh ONTHUMATbHBIE U
HECTAHJAPTHBIE PEIIEeHMs IOCTABJECHHON 3a1auu U Ap.).

YuebHOo-UCCIe0BaTEIbCKAS U IPOEKTHAS AESITEIbHOCTb Ha YPOKaX aareo-
pbl HaIlpaBJeHa:

* Ha NOBBINIEHUE MHTEPECA YYAIIMXCA K MPEeAMETy, MOTUBAIIUN yJeOHON
JeATEIbHOCTH, PA3BUTHE ITO3HABATEIBHOH AE€SATEIbHOCTH;

* Pa3BUTHE KOMMYHHKATHUBHBIX YMEHUII;

+ (bpopMHpPOBAHUE HCCIEAOBATEIbCKUX YMEHUI: BBIABIATDL IIPOOJIEMY, CTa-
BUTH LIEJIM U 3aJa4l UCCIEIOBAHUS, BbIIBUIAaTh TUIIOTE3bI;

+ GOpMUPOBAHNE YMEHUN OCYIECTBJIATD ILTAHUPOBAHME, CAMOKOHTPOJID,
pediexcuio 1 caMoOaHAIN3 CBOEH JAeATEIbHOCTH.

IIpu BBIOJHEHNH Y4€OHBIX IPOEKTOB 10 Iredpe yJaluicss HayduTcs:

*+ AHAUIM3UPOBATH (DPArMEHTHI PabOT YIEHBIX-MaTEMATHUKOB;

* OIHMCBIBATH UCTOPUIO MATEMATUUYECKUX OTKPBITHH;

+ OIIEHUBATDL BKJAJ, BBIJAIOHNIUXCS YYEHBIX-MATEMATUKOB B Pa3BUTHE
HAYKU;

« IPEJCTABIATh PE3yIbTaThl U3MEPECHUN € IIOMOIIBIO TAOIHL, TPadUKOB
U BBIABJIATH HAa 3TOH OCHOBE SMIINPUYECKHE 3aBUCUMOCTH;

+ paccMaTpUBATh HIPAKTUYECKUE MPIUIOKEHNS MATEMATUIECKUX 3HAHUM;

+ IPUMEHATH MAaTEMaTUIECKHE 3HAHUSA B OBITY U B TEXHUKE;

+ AHAIM3UPOBATD CBA3Db AIT€OPBI C APYTUMU €CTECTBEHHBIMU HAYKaMU.

Kputepuu oL eHKU NPOEKTHOU U y4eOHOo-UuccnefoBaTe/IbCKOM
AEATEeJIbHOCTHU y4Halluxcs
1. O6ocHoBanne mpodaEMbI TPOEKTA (MCCIETOBAHNUSA) U IJTAHIPOBAHUE
cr1oco0oB e€ penieHus.
2. IlocraHoBKa meJsel U 3ajad UCCICIOBAHUS, INIYOUHA PACKPBITHS TEMbI
HpPOEKTA (MCCIENOBAHMS).
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3. BapuaTUBHOCTDb IPEACTABICHHBIX HCTOYHUKOB MH(OPMAIUN, METO/IOB
HCCIEI0OBAHNA, 11€1€CO00PA3HOCTD UX UCIIOIb30BAHMS.

4. Ananmus xoja paboTbl, GOPMYJIUPOBKA BBIBOJOB U OIICHOK, BBISBJICHHUE
HNEePCIEKTUB JAIbHEHIIEro UCCIe/JOBAHMS.

5. OpurnHasIbHOCTD BBICKA3AHHBIX WJIEH, peannsarus parjiOHAJLHBIX U
HECTAaHAAPTHDBIX PEOICHUI.

6. OdopmieHre IPOEKTHOIO IPOAYKTa (Pe3yIbTaTOB UCCIENOBAHU), Ka-
Y€CTBO IPOBEACHUS IPE3EHTAIUN.

7. IlpakTudeckas HAIPABICHHOCTD ITOJYICHHBIX PE3YJIbTATOB.

ITpu orneHke MpoeKTa (MCCIEOBAHNSA) CAEAYET ONPEAETIATD IPEXKIE BCETO
KaueCTBO pabOThI B IEJIOM, a TAKKE IMPOSIBJICHHLIE IIPU 3TOM YMEHUsI MPOEKTU-
poBaTh y4eGHYIO JeATeIbHOCTb. OTMETUM, YTO YUUTENb MOKET YCTaHABIMBATh
U JIpyrue KpUTEPUH Ha OCHOBE CBOETO ONIBITA U MAaTEMaTUYECKOH MOArOTOBKHU
YUAIUXCS.

TexHoNnorua opraHu3auuum nNpoBeaeHus
y4e6GHO-UccneaoBaTe/ibCKOU U NPOEKTHON AeATe/IbHOCTU

lMnaH opraHnsaunm NPOEKTHON AEATENIbHOCTHU
(peKomeHgauuu gnsa yuuTtens)

HasBaHue npoekrta

Lenn npoeKra

MnaHupyemsbie lpegmeTHbie:
pe3ynbTarbl

JIN4HOCTHBbIE:

MeTtanpegmeTHbie:

O6wan xapaKTepucTuKa NpoeKTa

Tun npoekra:

Buabl nesiTeNIbHOCTH yyalluXcs:
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dopma opraHusaumm:
MpoAOC/IKNTENIbHOCTb BbIMOJHEHUS:

Pe3ynbtat (MPOAYKT) AEATENbHOCTH:

Mnan peaan3auun nNpoeKTa

o6noaeHne, n3yyeHue
[JOKYMEHTauuun un T. a.

[eaTenbHOCTb JeaTenbHoCTb
Jrtanbl CopepxaHue 3atana
yyawmxcs yuyutens
1 2 3 4
1. OpraHusauua aefaTenbHOCTU
MorpyxeHune | OnpeneneHne Tembl O6cyaatoT TeMbI MoTtuBuMpyeT yvalmx-
B MPOEKT W Lenen npoekxra. npoeKTa B rpynne Csl Ha MPOEKTHYIO Je-
dopmupoBaHue rpynn | (rpynnax) U ¢ y4yute- ATENbHOCTb.
(rpynnbl) nem PacckasbiBaeT, 4To
TaKoe MPOEKT U Me-
TOA MPOEKTOB.
[lomoraet B nocra-
HOBKe NpobGnembi.
Nomoraet popmupo-
BaTb rpynny (rpynnbl)
MnanvpoBa- | OnpeaeneHne o6bLEMA PacnpepensioT 064- OKa3sblBaeT He0bXxo-
HWe paboT Ana Kaxaown 3aHHOCTW BHYTpH AMMYIO OpraHu3auu-
rpynnbl (41€HOB rpynnbl. Kaxaas OHHYIO U KOHCY/bTa-
rpynnmbi). rpynna BblGUpaeT Te- | TUBHYIO NOMOLLb
CocTtaBneHue nnaHa My paboTbl U UCTOY-
paboTbl: onpeaeneHne HUKK MHOOPMaLUK.
WCTOYHUKOB MHOOopma- | CocTaBnsaloT nnaH pa-
LMK; onpegeneHre cno- | 60Tbl Hag NPOEKTOM.
co60B cbopa [aHHbIX; BbipabaTbiBaloT Kpu-
onpefeneHune cnocoba | Tepuu pernameHTa
npeacTaBneHus pe- N OLEHKM paboThl
3ynbTara; onpeaeneHme
KpWUTepueB 1 perna-
MEHTa OLEeHKN paboThl
2. OcyuwiecTBneH1e AeATeNbHOCTU
Céop C6op nHbopmaumm BbinonHsaoT paboTty lNMomoraeT B n3yye-
nHdopma- pasnuMyHbIMK MeToaa- Haj MPOEKTOM HUK MHDOPMALUMK.
umu MW: MEeTo[ ornpoca, Ha- Habntogaet, coBeTyeT.

AHanuaupyert rpynno-
Bble B3aMMOOTHOLLE-
HMS
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OKOHYaHue

TOB, BbIBOb!

TOBKa K eé npeacras-
JIEHUIO

M0, BbIMOMHSOT
odopMeHne NpoeKT-
HOM pPaboThl

1 2 3 4
0606ueHne | AHann3 Nony4YeHHou AHanuM3upyoT nony- KoHTponupyert, Ha-
pesynbTa- MHPOpMaLuK, NoAro- YeHHYo MHpopma- 6no4aeT, coBeTyeT

3. MNpeactaBnexue

pe3ynbtaTtoB U UX OLleHKa

MpeseHTa-
uuns

OT4YET y4aCTHMKOB Mpo-
€eKTa 0 NnpoaenaHHOn
paboTte

Mpeacrasnsior
NPOEKT

Cnyuwiaet, npu Heob6-
XOAMMOCTU 3aAa€T
BOMPOCHI, 0606LAET,
KOMMEHTUPYET Bbl-
CTynneHus

OueHKa npo-
Lecca 1 pe-
3y/bTaToB
paboThl

OueHKa KOHeYHoro pe-
3ynbTaTa KOMEKTUB-
HOW AesATENbHOCTH.
AHann3 JOCTUXKEHUS
MOCTaB/NEHHON LIENN.
Pednekcus

OueHuBaloT paboty
KaXKgoro 4neHa rpyn-
Nbl (KaXX4own rpynnol).
AHanuaupytoT, 6bia
S OOCTUrHyTa Mno-
CTaB/NEeHHas Lenb.
MpoBoasaT pednek-
CUI0 CBOEN pesATeNb-
HOCTM (CM. B6naHK
pedbneKkcun)

YyacTByeT B KoOJNeK-
TMBHOM aHanunse u
OLIeHKEe pe3ynbTaTtoB
npoekKra.

[MpoBoaunT pednek-
cuto.

OueHuBaeT cBoto fe-
ATENIbHOCTb MO nefja-
rOrM4eCcKoMy pyKo-
BOACTBY JeATeNbHO-
CTblO geTen

KapTa oueHKN NPOEKTHOW feATEeNIbHOCTHU

HasBaHue npoeKrta

Mpynna:
MapameTpbl CamooueHKa' | BaaumooueHKa! OueHKal Cpepnni
yuutens 6ann
1 2 3 4 5

BbinonHeHue pa-
60Tbl MO MPOEKTY

MaTtemaTnyeckas
TOYHOCTb

! OnenuBaercs: o H-6a/UIbHOM cucTeMe.
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OKOHYaHue

1 2 3

5

OdopmneHue pe-
3yNbTaToOB MPOEKTa

KauecTtBo npea-
CTaBNeHUs pesyib-
TaToB (aHanu3
BbICTYNJEHUSA)

UTtoroBbin 6ann

BnaHK pednekcuu

Bonpoc

oTBet

1. MoHpaBHUIOCh 1 BaM y4acTBOBaTb B MPOEKTHOM
NeATeNbHOCTU?

2. Kakon atan paboTbl Ha NPOEKTOM OKa3ascs
L5 Bac CaMblM UHTEPECHbIM?

3. KaKkon atan pa6oTbl Haj NPOEKTOM OKa3ancs
Ons Bac camblM CNOXHbIM? [Toyemy?

4. Kakne 3HaH1a Bbl NONYYnnM B xofe paboTbl Hag
NPOEKTOM?

5. [10BOJIbHbI I Bbl CBOMM y4acTMeM B paboTe
rpynnbl (€CAK HET, TO Noyemy)?

6. KaK Bbl OLIEHUTE B3aMMOOTHOLIEHUS B Ballew
rpynne Bo Bpemsl paboTbl Hag MPOEKTOM?




CopepxaHue

OT aBTOPOB .. ...
IIpumepHOe TeMaTHYecKoe IUIAHHPOBaHHE YIeOHOIO MaTepuaa . . . . ..
OpraHu3anust Y4eOHOM AESATEABHOCTH . . ..o etttnanee et
I'masa 1. JlmneiiHO€e ypaBHEHHE C OTHON MEPEMEHHOM ... ..........
I'napa 2. LIe/1bIe BHIPAKEHUA .\ vvie ettt tiiie e e iiiiae e e eee
ImaBa 8. OYHKITUI .. ..ottt
I'masa 4. CucTemMbl TMHEMHDIX YPABHEHUI C JIByMsi IEPEMEHHDIMM . . . .
MaTeMaTHIeCKHe JUKTAHTBL . ... ..ooouuntnne e,
KOHTPONBHBIE PAGOTBI . ....... ...ttt

Pemenne 3aga4d PY6PI/IKI/I «Yaumcs A€JIaTh HECTAHAAPTHBIE Iarm» . ..

MeTognyecKkne peKOMEHJAIlUH II0 OIleHKe

06pa30BaTeanmx Z(OCTI/I)I(eHI/Iﬁ VUIAIIHUXCS . . ..o

MeToguuyeckue peKoMeHJaIu 110 (POPMUPOBAHUIO

HNKT-KOMIIETEeHTHOCTH YIAIMMXCST . ... vvttve et e,

MeTo,zmquKne PE€KOME€HAAIINH 11O OPTraHu3alun
y‘leﬁHO-HCCJIelIOBaTeJIbCKOﬁ u IIpOCKTHOfI A€ATECIBbHOCTHU
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