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OT aBTOpOB

JlanHOE MEeTOAMYECKOe MOCOOHE AJPECOBAHO YUUTENAM, PabOTAIOIIM
1o yue6HuKy «Anredpa. 7 xmacc» apropos A.I'. Mepaiska, B.b. IToxonckoro,
M.C. Axwupa.

enb mocobusi — momMoub yautesso Haubosee 3PPEeKTUBHO OPraHNU30BbI-
BaTh, OCYIIECTBJIATh U KOHTPOJIMPOBATH YUE€OHBIN MPOIECC HA YPOKAX aireGpbl
B 7 xiacce.

Knura coctout U3 naTu pasjiesios.

Pasnen «IIpuMepHOE TeMaTHYeCKOe IUITAaHUPOBaHUE YI€GHOro MaTepua-
JIa» COAEPKUT TabJIUIly paclpeAeseHns yaeGHOTO BPEMEHHU 10 U3yJaeMbIM Te-
MaM € y4€TOM YacOB, BbIIEIEHHBIX HA KOHTPOJIbHBIE PAGOTHI.

Pasnen «Opraansanusa ydeGHOM JeATETbHOCTH» COCTOUT U3 TEXHOJIOTU-
YeCKUX KapT BCEX YPOKOB, 3a MCKIIOYEHNEM KOHTPOJILHBLIX paboT U YPOKOB IO
HOBTOPEHUIO M CUCTEMATU3AINN Y4€OHOTrO MaTepuaia. B TexHomornyeckoii kap-
T€ Ka)KJOTO ypOKa YKa3aHbI T€Ma, THUII, eI ypOKa, 0O03HAUYEHBI IUITaHUPYEMbIE
pe3ynbTaThl, OCHOBHBIE ITOHATHS, U3ydaeMble Ha YPOKE, JJaHA OPTaHU3AIMOHHAS
CTPYKTypa ypoKa, IpEACTaBICHHAs B BHJE TaOJUIbI, a TAKXKE METOJUYECKHE
KOMMEHTAPHH K TEKCTYy COOTBETCTBYIOIIETO Maparpada yueOHIKa 1 HEKOTOPBIM
yHIpakHeHHsM. B Tabiurie, rae npeacTabieHa OpraHU3aMOHHAsS CTPYKTYpa Ypo-
Ka, MCIIOJIBb3YIOTCS CIIE/YIOIUE YCIOBHbIE O003HAYEHUS:

V]I — y4eOHasi qesiTEeILHOCTB;

® — PpponTanpHag;

W — maauBuayanbHast.

Takune nogpo6HbIE CIIEHAPUN C TUITAHAMU YPOKOB ABIAIOTCA 3(PEKTUBHOMN
IOMOIIBIO YUUTEIO B OPraHU3aIuN YUeOHOM /e TeTbHOCTH.

Pasnen «MaTemMaTHyecKue IHKTAHTBI» COACPKUT 23 MaTeMAaTHYECKHUX
AMKTAHTA, OXBATBIBAIOIINX BECh YIEOHBII MaTepHaa Kypca ajareGpel 7 Kiacca.
B 3aBucHMOCTH OT BO3MOKHOCTEN KJIacca yIUTEIb MOXKET HCIIOIb30BATh MaTe-
MaTHY€eCKHE JUKTAHTRI II0 TeMaM, a TAaKyKe BBIOpATh YaCTh 33laHU AUKTaHTa Ha
cBOE ycMoTpeHue. JTall y9eGHOTo Mpolecca, Ha KOTOPOM IIeIeCOO6Pa3Ho PO~
BECTU MAaTEMATHYECKHUI JUKTAHT, ONPENEAICTCI YIUTENIEM CaMOCTOSTETHHO.

Pasnen «KoHTpoabpHBIE PaGOTBI» COCTOUT M3 BOCHMHU KOHTPOJBHBIX pa-
60T B COOTBETCTBUM C KaJCHJAPHBIM ITaHHpoBaHHeM. Kaxkmas pabora cozep-
JKUT 4YeTbIpe BapuaHTA. Takoil oOMMpPHBINA MaTepHas IOMOKET YUYUTEN0 Opra-
HU30BAaTh OOBEKTUBHBIA U 3(P(EKTUBHBIN KOHTPOJIb 3HAHUIA.

Paznen «Pemenwme 3amad pyOopHKH ,,Y4uMmcsa AelaTh HeCTaHJapTHBIE
maru“» COJIEPKUT MOAPOOHbIE pelleHns 3a/jad U3 JJAaHHON pyOpUKM ydeGHUKA.

B pasgene «Meroaumyeckne peKoMeHAAIUH IO OIleHKe 00pa3oBaTelb-
HBIX JOCTHIKEHHH YyJalluXxcs» IPEJICTaBIEHbI METO/AbI KOHTPOJIAd B y4eOHOM
mporecce.



B pasgene «Meroguuyeckue pexomenaanuu no ¢gpopmuponanmio MKT-
KOMIIETEHTHOCTH YJallHXCs» IPEJUIaraeM TEXHOJOTUUECKYIO KapTy YpOKa, Ha
koTopoM ucnonbayiorca MKT.

B paszen «MeToagumdyeckne peKOMEHIAIUH 110 OPraHU3auH yIeGHO-HC-
CJIeIOBaTeIbCKOM U NPOEKTHOM AesTeIbHOCTU YYaluXCs» BKIIOYEHBI TEXHO-
JIOTHYECKUE KapThl OPraHU3AIUU IIPOBEJCHHS YIeOHO-HCCAEAOBATEIBCKON U
MPOEKTHOH JeATEIbHOCTH, KPUTEPUH OLIEHKHU 3TOH AEATEIHbHOCTHU.
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OpraHusauus y4He6HOU feATE/IbHOCTU

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

MnaHupyemsbie

§ 1. BBeaeHue B anreopy

TexHonornyeckas Kaprta ypoka N2 1

BBepeHue B anre6py
YpPoK M3y4eHus HOBOro martepuana

lMpeamMmeTHbIe: NO3HAKOMUTb YYalMXCA C YUCNOBbIMU BblpaXKeHUMMU,
C BbIPaXXEHUAMU C NEPEMEHHbIMU, airebpanyecKrMmn BblpaxKeHUAMMU,
LenbiMK BbIpaxKeHUAMU, 3aKPEnUTb HaBbIKW BbIYUCIEHUS 3HAYEHUI
YUCIOBbIX BblparKeHUN.

JIn4HOCTHbIE: GOPMUPOBATL LIENIOCTHOE MUPOBO33PEHWEe, COOTBET-
CTBYIOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKU U OGLLECTBEHHOW
NPaKTUKMU.

MertanpeameTtHbie: GOPMUPOBaTL YMEHWE WCMONb30BaTh MpUobpe-
TEHHbIE 3HAHWUS B NPaAKTUYECKOW AEATENbHOCTY.

YyalWnumncs HayduTcs BblYUCAATb 3HAYEHWE 4YUCNOBOIO BblpaXeHus,

pe3ysibTatbl Haxo4guTb 3Ha4eHne BblpaxKeHUqd ¢ nepemMeHHbIMU Npn 3aaHHbIX 3Ha-
YEeHUsX NePeMEeHHON.
OCHOBHble EyKBeHHoe BblpaxeHne, 4ncaoBoe BblpaxeHune, 3Ha4eHne 4YncioBo-
MOHATHS ro BbIPaXEHUS, NepeMeHHasi, BblpaXKEHWE C NepPeMEeHHbIMU, 3HaYe-
HWe NepemMeHHON, 3HaYEHWe BblparKeHUs C NepeMeHHbIMK, anrebpa-
MYEeCKoe BblpaxKeHue, Lienoe BblpaxeHue.
opraHMSGLWIOHHaﬂ CTPYKTYpa ypoKa
dopma 3agaHus Ana yyawmxcs, BbINoJHEHE KOTOPbIX NPUBEAET
Sransl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
npoBeAeHuUs sauum
MAAKTHYECKNE
ypoka va YueGHUK Ana
matepuansl
1 2 3 4

1. OpraHusauMnoHHbIN 3Tan

2. MNocTaHOBKa Uenu 1 3agay ypoka. MotuBaums y4HeOGHOM JeATENIbHOCTU yvyalmnxcs

3. U3yueHue
HOBOro maTe-
puana

0} TeopeTnyeckun matepvan § 1




OKOHYaHue

1 2 3 4
4. MNMepBUYHOE o) Ne 1,2, 4(1-3),6,8
3aKpenjieHne
HOBOro mare- " Ne 1 (1-3), 2 (1-3),
puana 3(1-3)
5. NoBTOpeHue n Ne 23
6. UTorn ypoka Bonpocbl 1-3
7. UHdopma- § 1, Bonpocbl 1-3, N® 5 (1, 2),
uua o aomall- 7,9
HeM 3agaHum

MeToanyeckMe KOMMeEHTapuu

B xypce maremaTukm 5 Kjacca ygampecs MO3HAKOMIINCH C GYKBEHHBIMU
BBIPOKEHUSAMU U B JAJIbHEHIIEM MHOIOKPATHO BCTPEUYAINCH C TUM HMOHATHEM.
CrenyeT MOAYEPKHYTb, YTO OGO3HAYEHUE YMCEN OYKBaMU, KOHCTPYHPOBAHUE
OYKBEHHBIX BBIPXXCHUN U UX IIpeobpa3oBanue, padoTa ¢ popMyramMu GbUIH IIep-
BBIMH IIaraMU B HAYKy «Ajrebpar.

XoTs 3TOT maparpadg M HACBIINEH TEPMUHAMHU, MHOTHE U3 HUX 3HAKOMBI
YYAIUMCS: YMCIOBOE BBIPAKEHME, 3HAUYECHHE UYMCIOBOTO BBIPAKEHUS, OYKBEH-
HOE BbIpa)KCHHE, IIepEMEHHasl, 3Ha4eHUE NePEMEHHOM, 3HAaYCHHNE BbIPasKCHUS
P 3aJJAHHOM 3HAYE€HHUH II€PEMEHHOI.

Crenyer 3aMeTUTD, 4TO B b 1 6 KJ1accax IOHATHE «II€pEeMEHHas» He BBOJU-
JIOCh, BMECTO HETO UCIOJIb30BAICA TEPMHUH «OyKBa» B OYKBEHHOM BLIPAKEHHH.
IToaToMy, BO3MOXKHO, CJI€AyeT OOpAaTUTh BHUMAaHHE YYaIUXCS HA TO, YTO TEp-
MHH «BBIPOKEHHE C IEPEMEHHBIMI» O3HAYAET TO K€, YTO U «OYKBEHHOE BbIpa-
’KeHne». Takike MOXHO NPOBECTU aHAJIOTHIO MEXAy OyKBaMM (IIepeMEeHHBIMU)
B aIre0pandeCcKUX BRIPAKEHHAX U IEPEMEHHBIMU B 3aIIMCH AJITOPUTMOB, C KOTO-
PBIMH y4ampecs MOTJIM O3HAKOMHUTBCSA B XOJ€ U3ydeHUs Kypca MHPOPMaTHKH.

B nmaparpade He paccmarpusaeTcs (popMasbHOE OINpefeIeHne GYKBEHHO-
ro BpipakeHHus. OZHAKO U3 TEKCTA SICHO, KaK KOHCTPYUPYETCsl GYKBEHHOE BBIPA-
KEHHe.

Cxewma, n3ob6paxéHHad Ha C. b yaeOHMKA, IIOMOTAET JIy4dIlle YCBOUTD MOHH-
THE aIre6pandecKoro BBIPAKEHUS.

Pasnensaa anre6pamdeckue BBIPAKEHUs Ha JBE TPYIIIBI — IieJIble U JpOo-
HbI€, MBI TAKM OOPa30M BBIIEJISIEM OOBEKT, KOTOPBII Oy/IeT U3ydaThCs B Kypce
anre6psl 7 kracca. OTMETHM, YTO IOCKOJIBKY APOOHbIE BBIPAKECHHS B 9TOM Kyp-
ce He PacCMaTPUBAIOTCH, TO COOTBETCTBYIOIUII TEPMUH 3/1€Ch HE BBOAUTCS.
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KoMMeHTapum K ynpaKHeHUam

N? 1-5. 9TH ynpaKHEHUs NPeJHA3HAYEHDI JIJII BOCCTAHOBJEHUS HABLIKOB BbI-
nojHeHuss apupMETUYECKUX AEHCTBUN C palMOHAJIbHLIMU UYMCIAMMU.
IIpn HEO6XOAUMOCTH MOKHO TOBTOPUTH COOTBETCTBYIOIIUE IPABUIIA,
110 KOTOPBIM BBIINOJTHAIOT JE€UCTBUA C OOBIKHOBEHHBIMU U JI€CATUIHBIMU
JpOOAMU.

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

N2 8, 9. DTU ynpakHEHUs IIOMOTAIOT (POPMUPOBATH HABLIKU BBIIIOJHEHMS YHCIIO-
BBIX IOJICTAHOBOK B OYKBEHHOE BBIPAKECHHE C IOCIEYIONIM HAXOX/EHU-
€M 3HAUYCHUSI ITOJTYYCHHOTO YMCIOBOTO BBIPAKCHUSI.

TexHonornyeckasa Kapta ypoka N2 2

Tema ypoka BeepaeHue B anre6py

Tun ypoKa YPOK 3aKpensieHns 3HaHun

dopmupyembie lMpeameTHble: 3aKpenuTb HaBblKW BbIYUCIEHUS 3HAYEHUN YUCIIOBbIX

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

JInyHocTHbIE: GOPMUPOBATbL OTBETCTBEHHOE OTHOLLEHWE K OBYHEHMIO,
rOTOBHOCTb K CaMOpa3BUTUIO U CaMo06pa3oBaHUi0 Ha OCHOBE MOTU-
BaLMKU K OBYHEHUIO U NO3HAHMUIO.

MetanpeameTtHbie: GOpMUPOBaTb YMEHME CaMOCTOATE/IbLHO onpeae-
NSTb LM CBOEr0 06YYEHMUSI.

lMnaHupyembie Yyalmmncs Hayyutcs BbIYUCNIATb 3HAYEHWUE YWUCIIOBOTO BblpPaXeHud,
pe3yabTraTtbl pelwatb 3aa4u C NOMOLLbIO COCTaBNEHUS YUCTTOBbIX BblpaXeHWN.

OCcHOBHble ByKBeHHOE BblpaXeHue, YUCIOBOE BblparKeHne, 3Ha4YeHue YUCI0BO-
MOHATHSA ro0 BblpaxeHuqd, nepemMeHHasd, BblpaxeHne ¢ nepeMeHHbIMKU, 3Ha4vye-

HWE NepemMeHHOM, 3HaYeHne BbipaXKeHUs ¢ NepeMeHHbIMU, anreépa-
n4yecKoe BblpaxeHune, Luenoe BblpaeHne.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Atanbl
npoBeaeHus
ypoKa

®dopma
opraHu-
3auum

ya

3apaHua Ana yyaumxcs, BbiMoJHEHWE KOTOPbIX NpUBeaéT
K AOCTMXXEHUIO NJIaHMPYyEMbIX pe3yNbTaToB

OunpakTuyeckue
maTtepuanbl

Y4ye6HuUK

1. OpraHusauunoHHbIN 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus yueGHOM JEATENIbHOCTM yUaLluxcs

3. MpoBepKa gomMalwHero 3agaHus

y4ye6GHOM pes-
TeNbHOCTU 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) Obl(a@) NaccMBeH(Ha).

8. NUHdpopma-
uMsa o gomalu-
HeM 3agaHuu

§1,N25(3,4), 14, 24

KoMMmeHTapuu K ynpaKHeHUsam

Ne¢ 11, 12, 31ech (OPMHUPYIOTCS HABLIKM IIEPEBOJA TEKCTA Ha ajredpandecKdil
SI3BIK, YTO ABJISICTCA NMPONCACBTUICCKUM IIOAXOAOM K IIOHSATHIO O MaTEMa-
THUYC€CKOM MOJCJINPOBAHUU.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

TexHonornyeckasa Kaprta ypoka N2 3

BBepgeHue B anre6py

YpoK 0606LieHNsT U cUcTeEMaTM3aLUmMm 3HAHUI

lpegmeTHbIe: 0606WMTL U CUCTEMATU3NPOBATL 3HAHUS YyyallUXcs
0 UenblX anrebpanyeckux BblparKeHnsXx.
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JIn4HOCTHBIE: pa3BuBaTbh NMOTOBHOCTb K CaM00Opa30BaHuio U pelle-
HUIO TBOPYECKKUX 3aa4.

MertanpegmeTHbie: GOpMUPOBaTL YMEHUE CTaBUTb U GOPMYIMPO-
BaTb A5 cebs1 HOBble 3a4ayu B y4é6e U NoO3HaBaTebHOM AesTeNbHO-
CTW, pa3BMBaTb MOTUBbI U MHTEPECHI CBOEW MO3HaBATENbHOW Aes-

T€/1bHOCTH.
MnaHupyemsbie Yyalummcst HaydyuTCcs UCrnonb3oBaTh Lefble anrebpanyeckme Bblpaxe-
pe3y/ibtatbl HUA ONA peleHna 3aaad.
OCHOBHblE ByKBEHHOE BblpaXkeHue, YUCIOBOE BblparKeHWe, 3Ha4YeHUe YUCI0BO-
NMOHATHUA ro BblpaXXeHnd, nepemMeHHad, BblpaXeHne ¢ nepemMeHHbIMU, 3Ha4vye-

HWe NepemMeHHON, 3HaYeHUE BbIpaXKeHWs ¢ NepeMeHHbIMU, anreépa-
MYeCcKoe BblpaxKeHue, Lienioe BblpaxeHue.

OpraH13aLuoHHan CTPYKTypa ypoKa

dopma 3afaHua Ana y4almxcs, BbiNoSHEHUE KOTOPbIX NpuBeaséT
Stanbl opraHu- K JOCTMXKEHMIO NAaHUpyeMbIX pe3ynbTaTtos
nposeneHus sauum
MaaKTU4YecKue
ypoka il Yye6HUK Aua
maTtepuansl
1 2 3 4

1. OpraHusauuoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOWN AEeATE/IbHOCTU y4alluxcs

3. lNMpoBepKa gomMallHero 3agaHus

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:—;
3) 1,5 15 ) 1, 17
3. .16
4) 5,5 11’ 8) 3,2: 17
5. 0606LweHne ) Ne 15, 17, 19, 21
U cuctemaTusa-
LM 3HAHUIK n Ne 7,8
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OKOHYaHue

1 2 3 4
6. KoHTponb Ne 1 (4), 2 (4-7),
M KoppeKuus 3(1),6
3HaHWU

7. Pednekcusa MpoaonKnTe BbiCKa3biBaHWs 06 ypoKe.

yyeGHOM pes- 1. 3HaHUS, NONYyYEHHbIe Ha YPOKEe, MHE HEOOXOAUMBI ... .
TEeNbHOCTU Ha 2. 9 nony4mn(a) nosesHyto MHPopMaumnio 0 TOM, YTO ... .
ypOKe

8. UHdopma- § 1, N2 16, 18, 20, 22, o3HaKo-

uMs o gomaul- MWUTbCA ¢ pasgenom «Korga coena-

HeM 3ajaHuu Hbl YPOKM»

KoMMmeHTapuu K ynpaKHeHUsam

N2 17, 18. 35iecb OPMUPYIOTCS HABLIKUA IEPEBOAA TEKCTA Ha alredpaudecKuit
SI3BIK, YTO SIBJSICTCS MPOIEAEBTUYCCKUM ITOJXOI0M K MOHITHUIO O MaTeMa-
TUYECKOM MOJICIMPOBAHUU.

Ne 19, 20. OTU ynpa:XHEHHS JeJAl0T paboTy ¢ dopMyTaMu 6ojee Conep:KaTeNb:
HOU. POPMUDPYIOTCS YMEHMs, HMEIOIHE OIpPEJeIEHHOE NPaKTHIECKOe
3HAYeHUE.



haBa 1. JiuHehHOe ypaBHeHUe C O4HOU NepeMeHHOMn

§ 2. J/IuHeHOEe ypaBHEHUe C OQHOU NepeMeHHOMn

Tema ypoKa
Tun ypoka

PopmupyemMble
pe3ynbTarbl

lMnaunpyemble

TexHonornyeckasa Kapta ypoka N¢ 4

JluHeHOE ypaBHEHUE C OAHON NepeMeHHONn
YPOoK M3y4eHus HOBOro matepuana

lMpeameTHbIe: NO3HAaKOMUTb Y4alLMUXCA C NOHATUEM JIMHEWHOTO ypaB-
HeHUs, GOpPMUPOBaTb HABbIKU PELUEHUS IMHEMHOMO YpaBHEHMUS.

JIn4HOCTHbIE: GOPMHUPOBATb MHTEPEC K M3YHEHMIO TEMbI U XKenaHue
NMPUMEHSTb NMPUOBPETEHHbIE 3HAHWS U YMEHMUS.

MertanpeameTHsbie: GOpPMUPOBaTL YMEHWE WCMOb30BaTh Npuobpe-
TEHHblE 3HAHUA B NPaKTUYECKON JEATESIbHOCTHU.

Yyaluincs HayyuTca pacno3HaBaTb WM pellaTb JIMHENHblE ypaBHe-

pesynbTarbl HUS.
OCHOBHbIE JInHeHoe ypaBHEHWE C OOHOW MEepPEeMEHHOW, onpeaesnieHne, KOpHU
MOHATHUSA JIMHENHOrO YpaBHEHMS.
OpraHusauuoHHas CTPYKTypa ypokKa
dopma 3ajaHuna ana yvyawmxcs, BbiMo/IHEHUE KOTOPbIX NPUBEAET
Jranbl opraHu- K AOCTHMXKEHMIO NIaHUPYEMbIX Pe3yNbTaToB
npoeeaeHus 3aunm
UaaKTu4ecKue
ypoka va Yue6HUK Ana
maTtepuansl
1 2 3 4

1. OpraHusauMnoHHbIN 3Tan

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

3. AKkTyanusa-
LM 3HAHUI

® Ne 28, 29

4. U3yyeHue
HOBOIro maTte-
puana

O] TeopeTnyeckuit matepuan § 2

5. MepBUyHoe
3aKkpenneHue
HOBOro maTte-
puana

O] Ne 33, 34, 36, 37

n Ne 10
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OKOHYaHue

1 2 3 4
6. MNoBTOpEHue " 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 maremaTukm 5—6 KJ1accoB yJammmMca HEOAHOKPATHO IPUXOAUIOCH
pelaTh JMHEHHbIe YpAaBHEHNUs, BKIIOUasi ypaBHeHus Buga ax = b, rne b # 0, u
O0x = 0. B arom nmaparpage yuamuecsi BiepBble BCTPEYAIOTCH C OIPEAEIeHUEM
JIMHEHTHOTO YPAaBHEHUSA U C CAMUM TEPMUHOM «OIpPEJIETCHUE.

IIponecc penteHust ypaBHeHust ax = b B o01eM Buje, JPYyrUMHU CIOBAMU,
HCCIeJOBAaHUE JTMHEHMHOTO YPABHEHUS, YCBAUBAETCS ydamuMucs Hernpocto. [lo-
3TOMY 3/1€Ch OT YUUTeNs TPeOYyeTCsl aKKYPaTHOCTb, HETOPOIUIMBOCTL U 0COO0E
BHUMAHHIE K PEAKI[UU YIEHUKOB.

ITockosbKy ydamuecs BIIEPBbIE 3HAKOMSTCS C MCCJAEAOBAHUEM PEIleHMs
ypaBHEHUs B OOIEM BUJE, TO UTOTOBas TaOIMIA HA . 14 nrpaet BaxHYIO poJb
B YCBOCHMM MaTepHaa.

YpaBueHnus, pazodbpannble B mpumepe 1, He TOJIbKO ABIAIOTCA OOpa3laMu
YyPaBHEHUM, CBOJAMMUXCA K JMHEHHDBIM, HO U UMEIOT MPOIEAEeBTUYECKOE 3HaUe-
Hue i GOPMUPOBAHMS B JAJbHEHIIEM ITOHATUS COBOKYITHOCTH YPaBHEHHI.

KOMMEHTapMM K ynpaxHeHnam
Ne 36, 37 (3, 4), 38 (3, 4). DT YPaBHEHUsI OMOTAIOT OTpa6OTaTb HaBbIKU pele-

HUSI ypaBHEHUH BUAA ax = b.

TexHonornyeckasa Kapta ypoka N2 5

Tema ypoKa JlnHeHoOe ypaBHEHUE C OAHOW NepemMeHHOn

Tun ypoKa YPOK 3aKkpenneHns 3HaHun

dopmupyembie lMpeameTHbIe: 3aKPENUTb HaBbIKU PELIEHWS IMHEWHbIX YPaBHEHUN.
pesynbTarbl JInYHOCTHbIE: GOPMUPOBATL YMEHUE KOHTPOSMPOBATbL MPOLECC U pe-

3y/nbTaT MaTeMaTUYeCKON AeATENbHOCTH.
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lMnaHupyemsbie

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

Yyalmmncs HayduTcs pellatb ypaBHEHUS, CBOAALWMECH K JIMHEWHbIM

pe3ynbrarsl ypaBHEHUAM.
OCHOBHble JInHeWHoe ypaBHEHWE C OOHOW MEepPeMEHHOW, onpeaeneHne, KOpHU
MOHATUSA JIMHENHOrO ypaBHEHMUS.
OpraHusauuoHHas CTPYKTypa ypokKa
dopma 3ajaHusa Ans yvawmxcs, BbiNONHEHWE KOTOPbIX NPUBEAET
Srans opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
npoeeaeHus 3aunm
ypoka va Y4eBHUK Ounpaxtnyeckue
mMaTepuanbl

1. OpraHnsauMoHHbIi 3Tan

2. NoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HOM AeATE/IbHOCTU yYalluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AkTyanusa-
1A 3HAHUNK

o} KaKkne 13 gaHHbIX ypaBHEHUIN 9BASIOTCS IMHENHbBIMU:
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-

ro matepuvana

HHUe n3yvyeHHo-

O] Ne 39, 41, 43, 57

6. KoHTponb
M KOppeKuus
3HaHUM

n Ne 11 (3-6)

7. Pednekcusa
y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

OTBETLTE Ha BOMPOCHI.

1. Mpun BbINOMHEHUN KaKKUX 3adaHWM Bbl OLLIMGANCH?
MNoyemy?

2. YKaxuTe NpuyrHbl 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 JAEIUTENN YUCIA, CTOAMEr0 B IPABOM YaCTU YPABHEHMs, a HE Orpa-
HUYUBATbLCA JIMIIb TOUCKOM HATYPAJIbHbIX JCIUTEICH.

TexHonorn4yeckasi Kapta ypoka N2 6

Tema ypoka JinHeiiHoe ypaBHEeHUe ¢ OHOM NepeMeHHOM
Tun ypoKa YPOK 3aKpenneHus 3HaHum
dopmupyemsbie lpeameTHbIe: 3aKPenuTb HaBblKK pelleHns IMHEWHbIX YPaBHEHUN.
pesynbTarbl JInyHocTHbIE: GOPMUPOBaTL YMEHWE MIaHMpPOBaTh CBOW [AEWCTBUS
B COOTBETCTBMM C Y4EOHBIM 3aaHUEM.
MertanpegmeTHble: pa3BrWBaTb NMOHUMaHUE CYLLHOCTU anroputmMuye-
CKUWX NPeanucaHnin u ymeHue AencTBoBaTb B COOTBETCTBUU C NPeSJIo-
YEHHbIM afrOPUTMOM.
lMnauupyemsoie Yyawmmncsa HayyuTcs pellaTb YypaBHEHUS, CBOAAWMECH K JIMHENHbBIM
pe3ynbTarbl ypaBHEHUSAM.
OcHOBHbIE JInHeNHoe ypaBHeHWEe C OAHOW MEepPeMEeHHOW, onpeaesieHue, KOpHU
MOHATUS JINHEMHOTO YpaBHEHMUS.
OpraHuM3auMoHHaa CTPYKTypa ypoKa
dopma 3agaHusa ana yvyawuxcs, BbiNoJIHEHUE KOTOPbIX NPUBEAET
Sransl opraHu- K AOCTUKEHUIO MNaHUPyeEMbIX pe3ynbTaToB
nposeaeHus 3auum
UaaKTU4ecKue
ypoKa vi Yye6HuUK Ana
maTtepuansbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. MNMocTtaHOBKa uenu U 3agay ypoka. Motusaumsa y4eOGHON AeATENIbHOCTU yyalunxcs

3. lMpoBepKa 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. NMNoBTOpEHHKE

n Ne 75

7. Pednekcus
y4yeGHOM ges-
TENbHOCTU Ha
ypoKe

[Mpononute BbiCKa3biBaHNA 06 ypOKe.
1. Ha ypoke gns MeHs 6bl10 BaHO ... .
2. Ha ypoKe MHe 6blf10 CMIOXHO ... .

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

8. UHdopma-
umMs o0 gomalu-
HEM 3agaHuu

§ 2, N2 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 YMHOKCHUS obeux yacren YPaBHEHUSI HA OJHO M TO K€ YMCJIO, HE
paBHOE HYJIIO.

Tema ypoKa
Tun ypoka

PopmupyemMblie
pesynbTartbl

lMnaunpyemble
pesynbTarbl

OCHOBHble
MOHATUSA

TexHonornyeckasa Kaprta ypoka N2 7

JluHeHoOe ypaBHEHUE C OAHON NepeMeHHON
KomMGMHMPOBaHHbIN YPOK

lMpeameTHble: 3aKPenuUTb HaBbIKW PelleHU JIMHENHbIX YpaBHEHWUHN,
dopMHnpoBaTh HaBbIKM PELIEHUS YyPaBHEHUW C MOJYNEM U Nnapamert-
pom.

JIn4HOCTHBIE: pa3BuBaTb MO3HaBaTe/bHbIM MHTEPEC K MaTeEMaTUKe.

MetanpegmetHbie: GOpMMpPOBaTb YMEHWE CpaBHMBATb, aHaAIU3UPO-
BaTb, 0600WaTh MO pa3HbiM MOKalaTensaMm, MOoAeNnpoBaTb BbIOOP
Ccnoco60B AEATENbHOCTH.

Yyalmincs HayuuTes pellaTb SIMHENHbIE YPaBHEHWS ¢ MOAy/leM U na-
paMeTpoM.

JIHenHoe ypaBHEHME C OAHOM MEepeMeHHOM, ompeaeneHne, KOpPHM
JIMHENHOTO YpaBHEHMUS.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

®opma 3ajaHns ANA yHaWnXCs, BbIMONHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTHKEHUIO MIaHUpyeMbIX Pe3ybTaToB
nposefeHus saum
naaKTMyeckue
YpoKa il YueGHuK Ava
matepuans

1. OpraHusauunoHHbIN 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHOM JEeATENIbHOCTU yUaLllMxcs

3. MpoBepKa gomallHero 3agaHus

4. AkTyanusa- ) YcTHO. PelwinTe ypaBHeHue:

Lua 3HaHUMN 1) 22x = 66,22; 4)4 - x=0; 7) -9 = 6x;
2) —x = 4,25; B)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 matepuana n Ne 17 (1-8),

18 (1, 2)

6. N3yyeHune o) Mpumep 2 3 § 2

HOBOro marte-

pvana

7. NMepBuyHoe o) Ne 64

3aKpennieHue

HOBOro marte-

puana

8. NMoBTOpEHue 7 Ne 76

9. Pednekcus MpoaonKuTe BbliCKa3blBaHWs 06 ypoKe.

y4ye6GHOM pes- 1. YPOK NPMUBNEK MEHSA TEM ... .

TeNbHOCTU Ha 2. Ans MeHs 6bIN0 OTKPbITUEM TO, YTO ... .

ypoke

10. UHdopma- §2,N252(1-3),63,69, 71

uMsa o gomaul-

HeM 3ajaHuu

MeToaunyeckue pekomeHagauuu

B nmpumepe 2 ygamuecs: BrepBble BCTPEYAIOTCSA C YPABHEHUAMU C IITapaMe-
TpaMu. JTOT MaTepHual TPAJAUIIMOHHO SIBJIAETCH CJOXKHBIM. 3AECh YIUTENb J0JI-
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’KEH OPUEHTUPOBATHCA HA BO3MOMKHOCTU KJAcca, NPUJIEPKUBAsACh IPUHIMIIOB
YPOBHEBOM JuddepeHIIALNN.

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
BKJIIOYEHUE B OTBET IIOCTOPOHHUX KOpHel. Hanpumep, pemas ypasueHue
|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
ycrosumo x < 0.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

MnaHupyemsbie

TexHonornyeckasa Kapta ypoka N2 8

JluHeliHOEe ypaBHEHUE C OAHON NepeMeHHOM
YpoK 0606LeH1a U cucTeMaTn3daumnm 3HaHum

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

JINYHOCTHbIE: pPa3BMBaTb HAaBbIKW CaMOCTOSITENIbHON PabGOThl, aHau-
3a CBOEeN paboThl.

MeTtanpeameTHbie: GOpMUPOBaTL YMEHWE BbIABUraTb rMNOTE3bl NPU
pelleHnn 3aja4m U NoHMMaHue Heob6XoAUMOCTU UX NMPOBEPKM.

Yyalmmcs HayduTcs pellatb ypaBHEHUS, CBOAALWMECH K JIMHENHbIM

pe3ynbrarbl YPaBHEHUSAM.
OCHOBHblE JInHeHoe ypaBHEHWE C OOHOM MEpPEMEHHOWN, onpeaeneHne, KOpHU
MOHATUSA JIMHENHOTO ypaBHEHMUS.
OpraHusauMoHHas CTPYKTypa ypoKa
dopma 3agaHuna gna yvyalmxcs, BbiMOJIHEHUE KOTOPbIX NPpUBEAET
Sranbi opranu- K AOCTMXKEHMIO NIaHUPYEMbIX pe3yNbTaToB
npoBeaeHus sauun
UWaaKTu4yeckue
ypoKa va Y4ye6HuK Ann
marepuansbl
1 2 3 4

1. OpraHusauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HOM 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) =X _ 45 6) Ixl = O;

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

5. 0606weHue 0} Ne 51 (7-9), 55, 56, 66, 72
M cucTtemaTusa-
Lua 3HaHUKN n Ne 19-23
6. KoHTponb Ne 11 (4, 2), 16,
M KoppeKuusa 17 (9), 18 (3)
3HaHUN
7. NMoBTOpeHue n Ne 77
8. Pednekcus MpoaonxKuTe BbiCKa3biBaHWUS 00 ypoKe.
y4yeGHoOM aes- 1. MHe NoHpaBUACH CEMOAHSALHUA YPOK, HO ... .
TEeNIbHOCTU Ha 2. Ina MeHs TeMa TpyaHasi, BOT €Ciu bbl ... .
ypoke 3. Ansa MeHsa TeMa nérkas, 1 4 ... .
9. UHdopma- §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 YpOoK M3y4yeHus HOBOro Martepuana

dopmupyemble lpeameTHble: GopMUpPOBaTL HaBbIKK pelleHns 3ajay C MOMOLLbIO
pe3ynbTarbl ypaBHEHUN.
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MnaHupyemsbie

JIn4HOCTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLWIEHWE K OBYHEHMUIO,
rOTOBHOCTb K CamMopa3BUTUIO U caMO06pa30BaHUIO Ha OCHOBE MOTU-
BaUMK K OBY4EHMIO U NMO3HAHMUIO.

MertanpeamMeTHbie: pa3BMBaTb MOHUMaHWE CYLHOCTHU anropuTtmMuye-
CKMWX NPeAnucaHnin n yMeHue AencTBoBaTth B COOTBETCTBUM C NPeASIo-
HEeHHbIM alropnUTMOM.

Yyalwumncs HaydmTcs pelaTtb 3a4adyu ¢ NOMOLbIO YpaBHEHWUN.

pe3ysibTatbl
OCHOBHblE MaTtemaTuyecKkas Mofe/b, aNropuT™M pelleHnst TEKCTOBbLIX 3ajad.
MOHATHUSA
OpraHu3aLMoHHas CTPYKTypa ypoKa
dopma 3apaHus ANs yyawmxcs, BbiNOJHEHUE KOTOPbIX NPUBEAET
Srans opraHu- K AOCTMKEHUIO MIaHUPYEeMbIX Pe3ynbTaTos
npoBeaeHus saunm
ypoka va Y4eBHUK Ounpaxktuyeckue
matepuanb
1 2 3 4

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOWN AEeATE/IbHOCTU y4alluxcs

3. AKtyanusa-
Uus 3HaAHUN

o) N2 1. OaHa KHura ctouT 362 p., a BTopas — Ha 48 p.
MeHbLle. CKONbKO CTOAT 06€ KHUIU BMecTe?

N2 2. OgHa cTopoHa npsIMoyro/ibHMKa paBHa 56 cMm, a cocea-
HA8 — B 8 pa3 MeHblle. HanauTe nnowaab nNpsMoyrofibHUKa.

4. U3yyeHue
HOBOIro maTe-
puana

o) TeopeTunyeckun matepuan § 3

5. MepBU4HoE
3aKpenneHue
HOBOro maTte-
puana

O] Ne 79, 81, 83, 85

n Ne 24, 26

6. NMoBTOpEHHUE

7 Ne 125 (1, 2)

7. Pedbnekcusa
y4yebGHOM pes-
TeNbHOCTU Ha
ypoke

MpofomknTe BbiCKa3blBaHUs 06 ypOKe.

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

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

4. MHe noHpaBWIOCh ... .

5. MHe He NoHpPaBMIOCh ... .
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OKOHYaHue

1 2 3 4

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

MeToanyeckne KOMMeEHTapuu

B sTom maparpade ygammuecs BIepBble 3HAKOMATCA C IMOHSATHEM MaTeMa-
TUYECKOU MOJENM peanbHON cuTyanuu. I1o3ToMy KelaTelbHO NOACHUTD, Ije
B PEATBHBIX CUTYAILIUSIX HCIIOJIb3YIOTCS MOJEJH, U IPUBECTU HPUMEPhI (MOJLCIH
CcaMoJIETOB, aBTOMOOWMIIEH, ofexabl U T. 1.). LlesecoobpasHo nmpusecTu npume-
pbI, KOIJla MAaTEMATUIECKON MOJIEIBIO ABJIAIOTCSA HE TOJbKO YPaBHEHUS, a, Ha-
MPUMEP, YUCIOBOE PABEHCTBO WIM HEPABEHCTBO, YHCJIOBbIE BbIPAXEHUS WJIN
BBIPKEHUS C II€PEMEHHBIMH.

B maparpade npuBeseHa obmas cxeMa pEIIeHHs 3aJad Ha COCTABJIEHUE
ypaBHeHui. Hy:XxHO, 4TOODBI yuamuecs: 0CO3HAIM Ba)KHOCTD KasKA0TO U3 TPEX dTa-
IIOB peaau3aliy IIPEJIOKEHHOIO JIrOPUTMA PEIleHUs TEKCTOBbIX 3ajgad. Ilo
AQHAJIOTUM C IIPUMEPOM, IPEJIOKEHHBIM B TEKCTE Iaparpada, MOXHO IPEAJIo-
JKUATD €€ HECKOJIbKO 33/1a4, B KOTOPBIX HOJY4€HHbII KOPEHb YPaBHEHUS HE CO-
OTBETCTBYET CMBICIY 3a/[a4U.

TexHonornyeckasa Kaprta ypoka N2 10

Tema ypoka PelieHue 3afga4 ¢ noMoLLbiO YpaBHEHUN

Tun ypoKa YPOK 3aKkpenneHns 3HaHun

dopmupyemble lpeameTHbIe: 3aKpennTb HaBblKKU PeLleHns 3aAay ¢ NOMOLLbIO ypaB-
pe3ynbTarbl HEHWN.

JInyHoCTHbIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLLIEHWE K 06YyHEHUIO,
rOTOBHOCTb K CamMopas3BUTUIO U caMo0bpa30BaHui0 Ha OCHOBE MOTU-
BaLMKN K OBYHEHUIO U MO3HAHWIO.

MeTtanpegmeTHble: pas3BMBaTh NMOHUMAHUE CYLIHOCTU anropuTMuye-
CKMX MpeanucaHni u ymeHue AencTBOBaTb B COOTBETCTBMU C MPeAso-
YKEHHbIM aNIrTOPUTMOM.

lnaHupyemble Yyawmmcsa HayqyuTcsa peluaTtb 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-
3auum

yh

3apaHua ANa y4yawmxcs, BbiMoSHEHWE KOTOPbIX NPpUBEAET
K AOCTMXXEHMIO NJIaHMPYEMbIX pe3y/ibTaToB

AnpakTuyeckue
maTtepuanbl

Y4yeGHUK

1. OpraHn3auMoHHbIi 3Tan

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

3. NMpoBepKa aomallHero 3agaHus

4. AkTyanusa- ) YctHo. N2 1. Ha Tennoxoge 6b110 120 naccaxunpoB-MyK-

LUUA 3HAHUN YMH, @ NACCAXMPOB-KEHLUMH 6bIIO B 2 pa3a MeHbLLE.
CKONbKO BCEro naccaxkMpoB ObIN0 Ha Tennoxoae?
Ne 2. Mnowanb nepsBoi KOMHaThl paBHa 17 M2, 4TO Ha
2 M2 6osblUe, YeM MoLagb BTOPOK, niolwans TpeTben Ha
5 M2 6osblue NIowaan BTOPoi KoMHaTbl. KakoBa nnowasb
TPEX KOMHAT BmMecTe?

5. 3akpenne- ® Ne 87, 89, 92, 94, 96

HUE U3YYEHHO-

ro marepuvana Ne 29, 30

6. NMoBTOpEHHUE n Ne 126

7. Pedbnekcusa
yyebGHOM pes-
TeNbHOCTU Ha
ypokKe

OTBETHLTE Ha BOMPOCHI.

Y10 BaM Gonee BCero yaanocb BO Bpems ypoka?

KaKkne BMAabl AeSTeNbHOCTH OblN BbINOMHEHBI HAnbonee
ycnewHo? Ha3zoBuTe Hanbonee sGPEKTUBHbIE U3 HUX.

8. UHdopma-
uMa o gomall-
HEeM 3ajaHuu

§ 3, N2 88, 90, 125 (3, 4)

Tema ypoka
Tun ypoka

PopmupyemMble
pe3ynbTarbl

TexHonornyeckasa Kapta ypoka N? 11

PelweHue 3aay ¢ NOMOLLbIO YPaBHEHMUIA

KOoMOGMHUPOBaHHbLIN YPOK

MpeameTHbIe: 3aKPENUTb HABbIKK pelleHns 3aaay ¢ NOMOLLbIO ypaB-
HEHWIN, chOPMUPOBATL HaBbIKWM pelleHust 3aay Ha NMPOU3BOAUTESNb-
HOCTb C MOMOLLbIO YpaBHEHWI.

JIM4HOCTHbIE: HGOPMUPOBATL LIESIOCTHOE MUPOBO33PEHWe, COOTBET-
CTBYlOLLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM U OGLLECTBEHHOW
NMPaKTUKK.
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MeTtanpegmeTtHbie: GOpMUPOBaTL YyMEHWEe BUAETb MaTteMaTU4yecKyto
3ajadvy B KOHTEKCTe NMPOBGNEMHON CUTyaluu B APYrux AUCLIUIIIMHAX,
B OKpY}KaloLWen XU3HM.

Mnanupyembie Yyawuiics HayduTes peluatb 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 AOCTUMEHUIO MNaHUPyEMbIX pe3ynbTaToB
npoBeAeHus saum
naaKTUYecKkne
ypoKa il Y4yeGHUK Aua
maTtepuanb
1 2 3 4

1. OpraHu3auunoHHbIK 3Tan

2. lNMocTtaHOBKa uenu U 3agay ypoka. Motusaums y4eOGHON feATENIbHOCTU yyalunxcs

3. lMpoBepKa gomMalluHero 3agaHus

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

UMSA 3HAHUN 14 KM goporu, a BTopasg — 15 KM. CKO/IbKO KMIOMETPOB
JIOpOrn OTPEMOHTUPYIOT 06€e Gpurazibl BMECTe 3a Tpu
Heaenu, ecnu 6yayt paboTaTb C TOM e NPOU3BOAUTENb-
HOCTbO?
Ne 2. bpuraga pabo4yunx 3a aBe Heagenn narotosuna 300
netanen. CKONbKO AeTanen n3rotoBuT 6puraga 3a Tpu He-
[€enn, ecnnm U3BECTHO, YTO OHa ByaeT paboTaTb C OAMHAKO-
BOW MPOU3BOAMTENBHOCTBIO?

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

HUE U3YYEHHO-

ro matepuana

6. N3yueHune (] Mpumep 1 M3 § 3

HOBOro mare-

puana

7. NepBuyHoe (] Ne 105, 118

3aKpenjeHue

HOBOIro marte- " Ne 40

puana
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OKOHYaHue

1

2 3 4

8. NoBTOpEHue

n Ne 127

9. Pednekcusa
y4yeGHOM ges-
TENIbHOCTHU Ha
ypoKe

MNepeyncnute oCHOBHbIE NPOGIEMbI U TPYLAHOCTH, KOTOPbIE
Bbl UCNbITbIBaNK BO BpeMs ypoka. Kakumu cnocobamu Bbl
nx npeogonieBann?

10. UHdopma-
uMa 0 gomall-
HEeM 3ajaHuu

§ 3, N2 100, 106, 119

MeTogunyecKkue pekoMmeHaauuu

B Texcre maparpada pemens! ase 3ajaun (npumMepsl 1 u 2). 3ajgaay, pac-
CMOTPEHHYIO B IpuMepe 1, TpaguIMOHHO OTHOCAT K 3aJayaM Ha IIPOM3BOJU-
TEJbHOCTb TPyJa, a 3a7ady U3 npuMmepa 2 — K 3a7adaM Ha JpmkeHue. OpHako
B)XHO C(DOPMHUPOBATD Y YJYAIIMXCS €MHBIH ITOAXOJ K 3aa4aM TaKOTO POAA: IIPO-
M3BOJAUTEIBHOCTh TPYAQ MOXKHO TPAKTOBATH KAK CKOPOCTDH BBIIOJHEHUS Pado-
TBI, T. €. KOJIMYECTBO PabOThI, BBIIOJHEHHON 32 €JUHUIY BPEMEHH.

Tema ypoKa
Tun ypoKa

PopmupyemMble
pe3ynbTarbl

lMnaHupyemble
pe3ynbTarbl

OCHOBHble
MOHATUSA

TexHonornyeckasa Kaprta ypoka N? 12

PeweHue 3apgay ¢ NOMOLbIO YpaBHEHUN
KOoMOGMHUPOBaHHbIN YPOK

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

JIn4HOCTHbIE: GopmMMpOoBaTb LIEIOCTHOE MUWPOBO33PEHUE, COOTBET-
CTBYIOLLLEE COBPEMEHHOMY YPOBHIO PA3BUTUS HayKK 1 OOLLECTBEHHON
NPaKTUKMK.

MetanpeametHbie: GopMUpoBaTb YMEHUE BUOETb MaTteMaTU4ecKyo
3ajavyy B KOHTEKCTe NpobGneMHoOW CuUTyauuu B APYrvx AUCLUMIMHAX,
B OKPYXaloWen XU3HU.

Yyalummcs Hay4ymTcsl pellaTb 3a4ayn Ha ABUXKEHWE C MOMOLLbIO ypaB-
HEHWUN.

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

Jtanbl
npoBeaeHus
ypoKa

®dopma
opraHu-
3auuu

ya

3apaHua Ana yyaumxcs, BbiMoJHEHWE KOTOPbIX NpUBeaeT
K AOCTMXXEHUIO NJIaHUPYEMbIX pe3yNbTaToB

OnpakTuyeckue
matepuanbl

Y4ye6HuUK

1. OpraHusauuoHHbIR 3Tan

2. MNocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHOM JeATENIbHOCTM yUalluxcs

3. MpoBepKa gomMalwHero 3agaHus

4. AKTyanusa- [} YcTtHo. N2 1. Co6¢cTBEHHAsA CKOPOCTb TENIoXo4a paBHa

UMA 3HAHUMN 35,5 KM/4, CKOPOCTb TeyeHus pekn — 1,5 km/4. Hanagute
CKOPOCTb Tenaoxo4a NPoTUB TEYEHUS PEKN U €ro CKOPOCTb
Mo TEYEHMUIO.
N¢ 2. N3 ogHOro cena B NPOTUBOMOJIOXKHbBIX HanNpaB/EHUSAX
OAHOBPEMEHHO BbILAN ABa newexoaa. OAuH U3 HUX LWEN
CO CKOPOCTbIO 2,7 KM/4, a BTopon — 1,8 Km/4. KaKkoe
paccTosiHue 6yaeT mexay HUMK Yepe3 2 4 rnocse Havana
NBUXKeHna?

5. KoHTponb n Ne 24, 26

M KoppeKuus

3HaHUN

6. N3yyeHune Mpumep 2 M3 § 3

HOBOro mare-

puana

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

3aKpernsieHue

HOBOro marte-

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

9. Pednekcus
y4yeOHOW pes-
TEeNbHOCTU Ha
YpOKe

MpofomKnTe BblCKadbiBaHWA 06 ypOKe.
4 y3Han(a) ... .

7 Hayuuncs(acn) ... .

4 noHsn(a), 4To Mory ... .

10. UHdopma-
uMsa o gomalu-
HeM 3agaHuu

§ 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-
crossuuu 30 KM Kak JJo BCTpeuH, Tak u nocie scrpeun. [loaromy pis pernre-
HMS 3TOM 334X HAJO COCTABUTD JBA YPABHEHMSI.

TexHonornyeckas Kapta ypoka N2 13

Tema ypoka PelwleHue 3aga4 ¢c NnomMoLbio YypaBHEHUNA

Tun ypoKa YpoK 0606LeHNA U cucTeEMaTU3aL M 3HaHUM

PopmupyemMble lpegmeTHbie: 0606UMTb U CUCTEMATU3NPOBATbL 3HAHUSA U HaBbIKKU
pe3ynbTarbl pelleHns 3aaay ¢ NOMOLLbIO YPaBHEHUN.

JIn4HOCTHbIE: dopMUpOoBaTb CMOCOOBHOCTb OCO3HAHHOIO BbiGOpa M
NOCTPOEHUA JanbHENLWEN NHANBUOYaAbHOM TPAEKTOPUN OBYHEHUS.

MeTtanpegmeTHble: GOPMUPOBATb YMEHUE BUAETb MaTEMaTUYECKYIO
3afa4y B KOHTEKCTe Mpo6AeMHOW CUTyaLuKu B APYrUx AUCLMUMANHAX,
B OKPY)KalOLLEN MU3HMU.

MnaHupyemsie Yyalluincs HayduTcs pellaTtbh 3aa4u ¢ NOMOLLbIO YPaBHEHU.
pe3ynbTartsl

OCHoOBHbIE MaTemaTnyeckasa Mo/elb, anropuTM PeLIeHNs TeKCTOBbIX 3ajau.
MoHATHSA

OpraH13aLMoHHaa CTPYKTypa ypoKa

dopma 3apaHus Ans yyawmxcs, BbiNOJHEHUE KOTOPbIX NMPUBEAET
dransl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
npoBeaeHus sauum
MAAKTUYECKNE
ypoka va YueGHUK Ava
matepuansl
1 2 3 4

1. OpraHusauMoHHbIi 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHON AeATE/IbHOCTH y4alluxcs

3. MpoBepKa gomMallHero 3agaHusa

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

1S 3HAHUN . 3 - 1
Luus sha [IeHb OH MPOLLEN 5 BCEro nyTu, a BO BTOPOW — 5 nyTy.

CKONMbKO KMIOMETPOB MPOLEN TYPUCT 3a ABa AHA?
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OKOHYaHue

3 4

N2 2. B nepBbit AeHb uma npoyuTan % KHUIK, a BO

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

3a aBa gHA?

5. 0606LWeHne
M cucTtemaTusa-

Ne 103, 112, 114, 116, 120

Ne 33, 39, 41, 42

U1a 3HaHUKN
6. NMoBTOpEHHe Ne 130
7. Pednekcus Ha ypoke :

y4ye6GHOM pes-
TEeNbHOCTU Ha
YPOKe

a) oTBevyasn(a) no npocbbe y4ntens, Ho Aan(a) HEBEPHbIN
OTBET;

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

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

8. UHdopma-
uMsa o gomall-
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 13y4yeHus HOBOro Matepuana

MpeameTHbie: BBECTW TMOHATUE TOMXAECTBA, HayYUTb WMCMOMb30BaTh
TOX/EeCTBEHHble Npeobpa3oBaHMa ANA AOKa3aTeNbCTBa TOXAECTB.

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

MeTtanpegmeTHble: pa3BUBaTb NMOHWMaHWE CYLLIHOCTM anropuTMuye-
CKMX NpeanncaHnuin u ymMeHne AencTBoBaTh B COOTBETCTBUM C Mpeasio-
YKEHHbIM aIfOPUTMOM.

Yyalluines HaydyuTca onpeaensTb, SBASETCS N PaBEHCTBO TOX/AeCT-

pe3ysibTatbl BOM, [OKa3blBaTb TOXAECTBa.
OCHOBHble TO)‘K,U,eCTBeHHO paBHble BblpaXXeHnd, ToOXAEeCTBO, TOXAECTBEHHbIE
MOHATHUSA npeo6pa308aHMﬂ.
OpraHuW3aLMOHHas CTPYKTypa ypoKa
dopma 3apaHus Ans yyawmxcs, BbiNoJHEHUE KOTOPbIX NMPUBEAET
Sransl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
npoBeAeHus saunm
ypoKa va Y4eBHUK Aunpaktuyeckue
martepuanb
1 2 3 4

1. OpraHnsauMoHHbIi 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHON AeATE/IbHOCTU ydalluxcs

3. AKtyanusa-
Uus 3HaHUH

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. N3yyeHune
HOBOro marte-
puana

0] TeopeTnyeckuin matepuan § 4
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OKOHYaHue

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

MeToanyeckne KoMMeHTapuu

ITonsiTHE TOXAECTBEHHO PABHBLIX BLIPAKEHHH JIEKUT B OCHOBE HM3y4ECHUS
BCETO JIATbHENIero Kypca anre6pal. Iloaromy ouenn BaxHO co3HaTenbHOE, HEOP-
MaJIbHOE YCBOCHME YJAIUMUCS IMOHATUH, PACCMATPUBAEMBIX B 3TOM Iaparpade.

JKenarenbHO mepejs M3ydeHHEM 3TOU TEMbI ITIOBTOPUTL CBOMCTBA OIEpa-
U CTOXKEHUSI U YMHOXKEHUSI, @ TAK)KE IIPABIJIA PACKPBITUS CKOOOK U IPUBEE-
HUSA TOJOOHBIX CJIATA€MBbIX.

ITpumep 1 maparpada wLmocTpupyeT npuMeHeHne TPEX METOAOB JI0Ka3a-
TEJbCTBA TOXKAECTB.

[Ipumep 2 maparpada AeMOHCTPUPYET BaXKHBLIA M yHUBEPCAIbHbIA MpPU-
éM — IoCTpoeHHe KOHTpHpuMepa. BakHo o6paTuTh BHUMAHUE yJalluxcs Ha
Pa3HUITy MEXKy IPUMEPOM U KOHTPIPUMEPOM U MOJIEPKHYTD, YTO MPUBEACHUE
JI060T0 KOJTMYECTBA IPUMEPOB HE MOKET CJIYKUTD JOKA3aTeILCTBOM HEKOTOPO-
ro ¢axra (B JAHHOU TE€ME — TOXIECTBA), OJHAKO OJWH-CAUHCTBCHHBII KOHTP-
HpUMEP MOKET CJIYKUTH €rO OIPOBEPKEHUEM.

TexHonornyeckasa Kaprta ypoka N2 17

Tema YPOKa ToXXpecTBEHHO PaBHbI€ BblpaXXeHUx. ToxxpectBa

Tun ypoka YpoK 3aKkpeneHns 3HaHun

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

JINYHOCTHBbIE: GOPMUPOBATL YMEHME COOTHOCWUTb MOJYYEHHbIN pe-
3yNbTaT C MOCTAB/EHHON LENblo.
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MnaHupyemsbie

MeTtanpeameTHbie: pa3BuMBaTb NOHUMaHWE CYLHOCTU anroputmMmuye-
CKUX MpeanuMcaHnin 1 yMeHue fencTBoBaTb B COOTBETCTBUM C MPeAsIo-
XEeHHbIM anropuTMomMm.

Yyalwmmncsa HaydymuTca JOKa3blBaTb TOXAECTBA.

pe3ynbTartsl
OCHoOBHbIE TOXOECTBEHHO paBHble BblpaXKeHWUs, TOMAECTBO, TOX/JECTBEHHbIE
MOHATUSA npeo6pa3oBaHusl.
OpraHu3aLMoHHas CTPYKTypa ypoKa
dopma 3agaHus Ana yyawmxcs, BbINoJHEHME KOTOPbIX NPUBEAET
Stanbl opraHu- K JOCTMXKEHMIO MJIaHUPyeMbIX Pe3yibTaToB
nposeaeHus sauum
MAAKTMYECKH
ypoKa il YueGHuK AnnakTuieckne
matepuansl

1. OpraHusauMnoHHbIN 3Tan

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

3. lMpoBepKa gomMallHero 3agaHusa

4. AkTyanusa-
LMSA 3HaHUN

) Ne 136

5. 3akpenne-
HUE U3Y4EeHHO-
ro marepuvana

® | Ne140-142, 144

6. KoHTponb
U KOoppeKuusa
3HaHUN1

n Ne 45, 46

7. NMoBTOpEHHUE

n Ne 148, 149

8. Pednekcusa
y4yeGHOM ges-
TENbHOCTU Ha
ypoKe

KaKknm 6bin ypoK:

a) No3HaBaTesbHbIM;
0) NoNE3HbIM;

B) UHTEPECHBbIM?

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
CYIMIECTBYET 6€CKOHEYHO MHOTO 3HAUEHUI ePEMEHHBIX, IIPU KOTOPDIX CO-
BIA/IAIOT COOTBETCTBYIOIME 3HAUEHUA JIEBOU U NMPABOU YacTeill paBeHCTB.
OnHAaKO 5TU PaBEHCTBA HE ABJSAIOTCH TOXKJECTBAMU.

§ 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 CTEMNeHW C HaTypasibHbIM MOKa3aTe-
pe3ynbTarbl neMm, chopmMmnpoBaTb YMEHUE BhINOSHATL BO3BEJEHWUE B CTEMNEHb.

JIn4HOCTHBLIE: HOPMUPOBATL LENIOCTHOE MUPOBO33PEHNE, COOTBET-

CTBYIOLLEE COBPEMEHHOMY YPOBHIO PA3BUTUA HAYKU U OBLLECTBEHHOM

NpPaKTUKM.

MeTtanpegmetHbie: opMUpoBaTbL YMEHWE ONnpelensTb NOHATUS.
lnaHupyembie Yyawmmcsa Hay4ymuTcs BbINOMHATb BO3BEAEHWE B CTEMEHD.
pe3ynbTarbl
OcHoBHbIE CreneHb, OCHOBaHMWEe CTeneHu, nokasaTe/lb CTeMNeHn, CBOWCTBO BO3-
MOHATUSA BeAEeHMs B CTEMNEHb HEOTPULATENBHOIO YMCa, CBOMCTBO BO3BEAEHUS

B CTeNeHb OTPULATENbHOIO YMcna.

OpraHuMsauuMoHHaa CTPYKTypa ypoKa
dopma 3apaHusa gns yyalwmxcs, BbINoJIHEHUE KOTOPbIX NPUBEAET
Sranbl opraHu- K AOCTUXXEHMIO NIaHUpPyeMbIX pe3ybTaTos
nposeaeHus saunn
UaakKTu4eckKue
ypoka va Yye6HUK Ana
MaTepuanbl
1 2 3 4

1. OpraHusauuoHHbIN 3Tan

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

3. AKTyanusa- o)

UM 3HAHUN

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 gomall-
HEM 3ajaHuu

§ 5, Bonpocbl 1-6, N® 156, 158,
198

MeToanyeckue KOMMEHTapuu

ITonsTue crenenu ¢ HaTypajJbHBIM IIOKa3aTeJIeM He SIBJISAETCS HOBBIM JUIS
yaammxca. OHo 6bUT0 BBeIeHO B b Kiacce. BaxXHO 06paTuTh BHUMaHUE yJaIUX-
Csl, 9TO 3TO MOHATUE BBOJUTCS C IMOMOIIBIO JBYX ONPEAEIEHUN: OTAEIbHO AAET-
sl olIpejieIeHne CTEIIeHU C IToKasaTesaeM 1, IIOCKOJIbKY He HPUHSATO PacCMaTpU-
BaThb MPOU3BEACHUE, COCTOAIIECE U3 OJHOIO MHOKUTEIIA.

IIpu nsydennm yTBep KACHUs, CBA3AaHHOIO CO 3HAKOM CTEIEHM C OTPHULA-
TEJIbHBIM OCHOBAaHHMEM, B 3aBUCHMMOCTU OT BO3MOKHOCTEH KJIacca KOJIMYECTBO
MJUTIOCTPATUBHBIX IIPUMEPOB MOKHO PaCIIUPUTD.

Crnenyer o6paTUTh BHUMAHUE Ha TO, YTO BO3BEJEHHE B CTEIEHb — 3TO
apudmeTnueckoe geicTBUeE, A1 KOTOPOTrO CYMIECTBYIOT OT/AEIbHbIE ITPAaBUJIA OT-
HOCHUTENBLHO TOPSAJKA €T0 BBITOJIHEHUS IIPU paboTe ¢ alrebpandecKuMu BbIpa-

KEHUAMU.

Tema ypoka
Tun ypoka

Popmupyemblie
pe3ynbTarbl

TexHonornyeckasa Kaprta ypoka N2 19

CreneHb ¢ HaTypaJibHbIM NOoKa3saTteJsieM
YPOoK 3aKpenneHns 3HaHum

lMpeameTHbIe: 3aKPENUTL HAaBbIKMU BbINOJIHEHWUSA BO3BEAEHUS B CTEMNEHD.

JIn4HOCTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLUEHWE K OBYHEHMUIO,
rOTOBHOCTb K CamMOpa3BUTUIO U caMo0bpa30BaHMi0 Ha OCHOBE MOTU-
BaLMK K OBY4EHUIO U NMO3HAHMIO.
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MeTtanpegmeTHbie: GOPMUPOBaATL YMEHWE CaMOCTOATENbHO onpeje-
NSITb LENW CBOET0 06YyYeHMs.

Mnanupyemoie Yyawmincsa Hay4uTcs BbIYMCIATb 3HAYEHNE BbiPaXEHWUI, CoAepHaLLnx
pesynbTatbi cTeneHb.
OcHoBHbIe CreneHb, OCHOBaHWE CTEMNEHW, MoKasaTe/b CTeneHn, CBOMCTBO BO3-
MOHATHS BE/leHMs B CTeneHb HeOTPULLATENbHOMO Y1CNa, CBOMCTBO BO3BEJEHUS
B CTeneHb OTPULATENbHOrO Y1cna.
OpraHu3aunoHHas CTPYKTypa yYpoKa
dopma 3ajjaHus ANs ydalmxcs, BbiNoJHEHUE KOTOPbIX NpUBeaéT
Sransl opraHu- K AOCTUMKEHUIO MaHUPyeMbIX pe3ynbTaToB
nposefeHus sauun
naaKTUYecKne
YypoKa va Y4e6HUK Ava
martepuarbl

1. OpraHu3auMoHHbIN 3Tan

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

3. MpoBepKa AomalluHero 3agaHusa

4. AkTyanusa-
UM 3HAHUMN

(] Bonpocbl 1-6

5. 3akpenne-

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

HUEe U3y4YeHHo- 177, 187
ro marepuana

n Ne 49, 51
6. NoBTOpeHue 7 Ne 199

7. Pednekcusa
yyeGHOM pes-
TENbHOCTU Ha
ypoke

MpogonkuTe BbiCKa3biBaHWs 06 ypoKe.
1. Ha ypoKe a5 MeHs 6bI/10 BaXKHO ... .
2. Ha ypoke MHe 6bIno CMOXHO ... .

3. YpOK nomor MHe 3aaymaTbes O ... .

8. UHdopma-
uMa o gomalu-
HEeM 3aJaHuu

§ 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

PopmupyemMble
pe3ynbTarbl

lMnaHupyemble

TexHonornyeckas Kaprta ypoka N2 20

CreneHb ¢ HaTypaJbHbIM NOoKa3aTtejieMm
YpoK 0606LeH1a U cucTeMaTn3daumnm 3HaHum

MpeameTHble: 0606WNUTL U CUCTEMATU3MPOBATL 3HAHWUS ydallmxcs
O CTENeHMwu.

JIN4HOCTHbIE: pa3BMBaTb HaBblKW CaMOCTOSATENbHON PaboThbl, aHan-
3a cBoen paboThl.

MertanpegmeTtHbie: GOPMUPOBATbL YMEHWE COOTHOCWUTb CBOU [en-
CTBUA C MIaHUPyEeMbIMU pe3y/ibTaTaMu.

Yyawmmcsa Hay4ymTcst BblYUCIATb 3HAYEHUS BblparKEHWI, coeprKallmx

pesynbratbi cTeneHb.
OcHOBHbIe CTeneHb, OCHOBaHWE CTeNEeHW, NoKasaTesb CTENEHW, CBOMCTBO BO3-
noHATUSA BEJEHWs B CTENEHb HEOTPULIATENIbHOIO YMCNa, CBONCTBO BO3BEAEHNS
B CTeMEeHb OTPULETENbHOIo Yucna.
OpraHu3alUUOHHasA CTPYKTypa ypoKa
dopma 3ajaHns Ans y4alunxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Srani opranu- K AOCTMXKEHMIO NIaHUPYEMbIX pe3y/bTaToB
npoeeAeHUs saLum
naaKTUueckue
Ypoka va Y4e6HUK Ava
matepuarbl
1 2 3 4

1. OpraHnsauMoHHbIi 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HOWN AeATE/IbHOCTU y4allmuxcs

3. lMpoBepKa gomMallHero 3agaHus

4. AkTyanusa-
LU 3HaAHUN

O] N2 168 Ne 47

5. 0606wweHune

Uus 3HaAHUN

U cucrtematu3sa-

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

6. KoHTponb
M KOppeKuus
3HaHUM

Ne 48, 50

7. NMoBTOpEHUE

n Ne 200, 201
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OKOHYaHue

1

2 3 4

8. Pednekcus
y4yeOHOW pes-
TEeNbHOCTU Ha
ypOKe

MpoaonKuTe BblCKa3blBaHWs 06 ypoKe.

1. CaMbIM MHTEPECHbIM Ha YPOKe Ans MeHs 6bIS10 ... .
2. 9 Hayuyuncs(aco) ... .

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

9. UHdpopma-
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 nonydaem, 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 paccMoTpeThb crydait, xorga ¢ = 0.

§ 6. CBoiCTBa CTEeNeHU C HaTypaJibHbIM NMOKasartenem

Tema ypoKa
Tun ypoka

dopmupyembie
pe3ynbTarbl

lnaHupyemble
pe3ynbTarbl

OCcHOBHbIE
MoHATUSA

TexHonornyeckasa Kaprta ypoka N2 21

CBoiicTBa CTENMEHU C HaTypa/ibHbIM NOKa3arenem
YPOK n3yyeHuss HOBOro Marepuana

lMpeameTHbIe: Hay4uTb y4allUXCs BO3BOAUTL B CTEMEHb, AE/IUTb U YM-
HOXaTb CTENEHU C HaTypallbHbIM MOKa3aTteseMm.

JInyHOCTHbIE: HOPMUPOBATL YMEHWE COOTHOCUTb MOJSYYEHHbIN pe-
3ynbTaT € NOCTaB/IEHHON LIENbIO.

MetanpeameTHbie: GOpMUPOBaATb YMEHUE CTPOWUTb JIOrMYecKoe pac-
cyaeHue, yMo3aK/oyeHne (MHAYKTUBHOE, [eflyKTMBHOE W Mo aHano-
TMKU) U fenaTb BbIBOAbI.

Yyawmmcsa Hayumutcs GopMynMpoBaTb M JOKa3biBaTb CBOMCTBA CTene-
HW C HaTypasibHbIM NOKa3aTeneMm, NPUMEHATb CBOMCTBA CTEMNEHU C Ha-
TypasbHbIM MOKasaTeneM AN BblYUCIIEHUA 3HAYEHUS BbIPAKEHUSA U
npeobpa3oBaHUs BbIPaXKEHUN, COAEPKALLMX CTEMNEHM.

[lokas3aTenbeTBO, Teopema, OCHOBHOE CBOMCTBO CTENEHW, CBOWCTBA
CTENEeHU C HaTypa/ibHbIM MOKa3aTesieM.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alnxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Stan opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposefeHus saunm
naaKTUyecKue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4eGHOWN AeATE/IbHOCTU y4alluxcs

3. NMpoBepka gomaluHero 3agaHus

4. AkTyanusa- O] N2 202
LMSA 3HaHUN

5. N3yueHue 0} TeopeTnyeckuin matepvan § 6
HOBOro maTe-
puana

6. NMepBUyHOE 0} N2 204, 206, 208, 209, 211, 213
3aKpenyieHne
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
uusa o aomall-
HeM 3ajaHuu

MeToanyecKkue KOMMEHTapUu

IToT maparpad BaK€H B TOM acCIeKTe, YTO (DOPMUPYET y YUAIUXCH TOHU-
MaHHE€ HEOOXOAMMOCTHU JOKA3aTEJbCTBAa MATEMATHYECKUX YTBEPKACHUH. B HéEM
YYEHUKH BIIEPBbIC BCTPEYAIOTCS C TeopeMaMu B ajurebpe.

ITpu nokasarenbcrse TeopeMsl 6.1 yuarmuecs: JO/KHBI IOHUMATD, YTO Pac-
CMOTpPEHHE OTAEJBHO CJIy4aeB, Korxa 72 = 1 u m = 1, oGyCI0OBIEHO TEM, UYTO HE
IPUHSTO PACCMATPUBATD IIPOU3BEEHUE, COAEPIKALICE OAMH MHOXKUTEIb.

Takas e cuTyanuss BO3HUKAET U IIPU JloKa3aTeabcTe TeopeM 6.3 n 6.4.
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TexHonornyeckas Kaprta ypoka N? 22

Tema ypoka CBoiiCTBa CTENeHM ¢ HaTypa/ibHbLIM NoKa3aTenem
Tun ypoka YpOK 3aKkpenneHns 3HaHun
dopmupyembie MpeameTHbIe: 3aKPENUTb HaBbIKW MPUMEHEHWS CBOWCTB CTeneHu
pesynbTatbi C HaTypasbHbIM NOKa3aTenem.
JInuHocTHbIE: GOpPMMPOBaTL yMEHME MNNaHMpoBaTb CBOM [EUCTBMUSA
B COOTBETCTBUM C Y4E6HLIM 3aJaHNeM.
MertanpeameTHble: pa3BuBaTb NOHMMaHUE CYLWHOCTU anropuTMuye-
CKMX NPEAn1CaHnii 1 yMeHne AeicTBOBaTb B COOTBETCTBUM C Npeaso-
HEHHbIM anropUTMOM.
Mnannpyembie Yyalmnincs HayuuTcs NPUMEHNATb CBOWMCTBA CTEMEHW C HaTypasbHbiM
pesynbTatbi nokasatenem Ans BblYMCNEHUA 3HAYEHNS BbIPaXEHWA 1 Npeo6paso-
BaHWUS BbIPAKEHWIA, COAEPIKALLNX CTEMEHN.
OcHoBHble OCHOBHOE CBOWICTBO CTeneHu, CBOMCTBa CTeNeHn ¢ HaTypabHbIM Mo-
NOHATHS KasaTenem.
OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3ajjaHus ANs ydalmxcs, 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. MNocTtaHoBKa Uenu 1 3agad ypoka. MotuBauus y4eGHON JeATENbHOCTU yyallmuxcs

3. MpoBepKa AomMalluHero 3agaHusa

4. AkTyanusa-
U1a 3HAHUKN

) 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-
TeNnbHOCTU Ha
ypoKe

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

8. UHdopma-
uMs o0 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 cucTeMaTn3dalmm 3HaHWUm

lMpeamMeTHbIEe: 3aKpenuTb HaBblKWM MPUMEHEHUS CBOWCTB CTEMNEeHM
C HaTypa/bHbIM MOKa3aTtesiem.

JIn4HOCTHbIE: popMUMpOBaTb YMEHWE MNaHUpoBaTb CBOM [AEUCTBUA
B COOTBETCTBMMU C Y4E€6HbIM 3ajaHUEM.

MeTtanpeameTHbie: pa3BuMBaTb NOHUMaHWE CYLIHOCTU anroputmMuye-
CKUX MpeanucaHnin 1 ymeHue encteoBaTb B COOTBETCTBUM C MPeasio-
YEHHbIM anropuTMOM.

Yyalummncs Haydutcst MPUMEHATb CBOMCTBa CTENEHW C HaTypasibHbiM

pesynbTarthbl rnokasaTefieM /19 BblYUC/IEHUSA 3HAYEHUS BbIparKEHUW K npeobpaszo-
BaHWUA BblpaxeHUn, coaepKallmnx CTEMNEHM.
OCHOBHbIE OCHOBHOE CBOWCTBO CTEMEHW, CBOMCTBA CTEMEHU C HaTypasibHbIM MO-
MOHATUSA Kasartenem.
OpraHusauuoHHas CTPYKTypa ypoKa
dopma 3apaHua Ans yyawuxcsi, BbiNoJHEHUE KOTOPbIX NPUBEAET
Srani opraHu- K AOCTWXKEHMIO NIaHUPYEMbIX pe3ybTaToB
npoeejeHus saum
MaKTU4YecKue
ypoKa v Y4yeOHUK Aua
MaTepuabl
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
UM 3HAHUMN

5. 0606L1eHue O] Ne 236, 238, 240-245, 247, 248,

M cucTemartu3sa- 250, 252
Uua 3HaHUKN
M Ne 64
6. KoHTponb Ne 61, 63
M KoppeKuusa
3HaHUN

7. NoBTOpPEHMNE M Ne 256

8. Pednekcusa MpoaonKuTe BbiCKa3biBaHWs 06 ypoKe.
y4yeGHOM pes- 1. MHe NoHpaBKUACS CEMOAHSLWHUN YPOK, HO ... .
TEeNbHOCTU Ha 2. 0nsg MeHs TeMa TpyaHasi, BOT eciu 6bl ... .
ypoKe 3. Ana MeHs TeMa nérkas, u 1 ... .

9. UHdopma- § 6, N2 237, 239, 246, 249

UM o AomMall-
HeM 3ajaHuu

MeToanyeckne KOMMeEHTapuu

Crnexyer o6paTUTh BHUMAHHE YJAIUXCS HA TO, YTO 3HAHUE CBOMCTB CTeE-
IIEHN C HATypPaJIbHBIM ITOKA3aTeJIEM IO3BOJISIET AENATh ONPEAETEHHBIE BBIBOADI,
HE BbIYMCJIASA 3HAUEHUN BbIPaKE€HUH, BKIOYalomux crenenu. ITokasaTeabHbIMU
SBJSIIOTCS IpuMep 5 maparpada, ynpaxuenus 247-252.

KoMMeHTapuu K ynpaxKHeHUsM

N2 245 (1). 2300 = (23)100 = 8100 3200 — (32)100 = 9100 CpepoBaTenbno, 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 =39.58.3 < 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 - b* = 5191 Orcioga n = 597,

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

MnaHupyemsbie

§ 7. OgHOUYNEHDbI

TexHonornyeckasa Kaprta ypoka N¢ 24

OfHOUYNEHDI
YPOK n3dy4yeHns HOBOro maTtepuana

lMpeameTHble: cdopmupoBaTb NpeAcTaBieHne ydallmxca o6 ofHoune-
Hax, Hay4uTb pacrno3HaBaTb OAHO4MIEHbI, 3aNUCbIBaTb OQHOYMIEH B CTaH-
JapTHOM BMAe, ONpeaensaTb CTeneHb U KOabOUUMEHT oaHOuUEeHa.

JIn4HOCTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLWIEHWE K 0BYHEHMUIO,
rOTOBHOCTb K CamMOpa3BUTUIO U caMO06pa30BaHUIO Ha OCHOBE MOTU-
BaLMKN K OBYYEHUIO K NO3HAHUIO.

MertanpeameTtHbie: GOpMUPOBaTb YMEHUE ONPeLeNaTb NOHATUS, YC-
TaHaB/IMBaTb aHallOrnu.

Yyawuncs HayyuTcs pacrnosdHaBaTb OAHOYNEHbl, 3anucbiBaTb OAHO-

pe3ynbTarbl 4yNieH B CTaHJapTHOM BUAeE, ONpeaenaTb cTeneHb U KO3pdOULMEHT oa-
HOYEHa.
OcHoOBHbIe OAHOYNEH, CTaHAaPTHbIM BUA OAHOYNEHA, HY/1b-OIHOYNEH, KOADDULK-
MOHATHSA €HT OAHO4YNEeHa, NOAOGHbIE OAHOYNEHbI, CTEMEHb OJIHOYNIEHA.
OpraHusauMoHHas CTPYKTypa ypoKa
dopma 3agaHuna gna yvyalimxcs, BbiMOJIHEHUE KOTOPbIX NpUBeaET
Sran opraHu- K AOCTWMXKEHMIO NIaHUPYEMbIX pe3yNbTaToB
nposeaeHus 3aunm
UWaaKTU4eCKue
ypoKa va Y4ye6HUK Ann
MaTepuanbl
1 2 3 4

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHOM AEeATE/IbHOCTH y4alluMxcs

3. MpoBepKa gomMallHero 3agaHusa

4. AKtyanusa-
LA 3HAHUI

O] Ne 258
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OKOHYaHue

1 2 3 4

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

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

n Ne 65, 66

7. NMoBTOpEeHUe 7 Ne 287

8. Utoru ypoka Bonpocbl 1-5

9. Uudopma- § 7, N° 264, 266, 268, 288
LuMsa o AoMall-
HeM 3ajaHuu

MeToanyeckne KOMMeEHTapuu

ITonarue ogHoOwIeHa MHTYUTUBHO odeBuaHO. He cienyet TpebosaTn dop-
MaJILHOTO ompezeneHnus opHowieHa. JKemrareapHO Ha GOJBIIOM KOJIHMYECTBE
IIPUMEPOB OTpa60TaTb MOHATUSA: CTAaHJAAPTHBIA BUJ[ OJHOYJIEHA, IOJAOOHBIE OJI-
HOWICHBI, CTEIICHb OJHOWICHA.

CoorHonenue MEXKAY N3YI€CHHBIMHA ITOHATHUAMN MOKHO ITPOUIJIIOCTPUPO-
BaTb C MOMOIIBIO JUArPAMMBI JIIepa.

OnHouwieHbl

OnHOo4YIEeHDb]
CTAHJAPTHOIO BHJA

Yucoa,
OTJIMYHbIE
oT HYJIH
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Tema ypoka
Tun ypoka

PopmupyemMblie
pesynbTarbl

MnaHupyemsbie

TexHonornyeckas Kaprta ypoka N? 25

OfHOUYNEHDI
YpOK 3aKkpenneHns 3HaHun

MpeagmeTHble: 3aKpenuWTb HaBblKW MPeo6pPas3sOBaHUS BbipaxKeHUs
B OJHOY/IEH CTAHAAPTHOro BUAa.

JIN4HOCTHbIE: pa3BMBaTb MO3HaBaTE/IbHbIM UHTEPEC K MaTeMaTuKe,
HaBbIKW CaMOCTOSATENNbHON PaboThbl, aHann3a CBOeN paboThl.

MetanpegmeTtHbie: GOpMUPOBaTbL YMEHWE COOTHOCUTb CBOU AEW-
CTBMS C NIAHUPYyEMbIMK pe3ynbTaTaMu, OCYLECTBASATb KOHTPOSb CBO-
en [esaTenbHOCTM B MpoLecce AOCTUXEHUS peaynbTaTta, onpeaensTb
cnocobbl AENCTBUM B paMKax MpeanoxKeHHbIX YCNOBUI N TpeboBaHWUN,
KOpPEeKTUpoBaTb CBOW [AEWCTBUA B COOTBETCTBUM C U3MEHSIOLEeNcs
cuTyaumen.

Yyawumncsa HayyuTca npeobpas3oBbiBaTb BblpaxeHWe B OAHOYNEH

pe3ynbrarbl CTaHAapTHOro BMAaa.
OCHOBHble OfHOoYNEH, CTaHO4apPTHbIM BUA OAHOYNEHA, HY/1b-OAHOYNEH, KOADDULMK-
MOHATUSA €HT OAHOYNEeHa, NOA0BHbIE OAHOYNEHDI, CTEMEHb OJHOYEHA.
OpraHu3aunoHHas CTPYKTypa ypoKa
dopma 3apaHuna Ans yyawmxcs, BbiNoJHEHUE KOTOPbIX NPpUBEAET
Srans opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaTos
npoeeaeHus 3aunm
MaaKTU4yecKue
ypoka va YueGHUK Ava
mMaTtepuanbl
1 2 3 4

1. OpraHnsauMnoHHbIN 3Tan

2. NMoctaHoBKa Uenu U 3agayd ypoka. MotuBauus y4ueGHOWM AeATE/IbHOCTU ydyalluMxcs

3. MpoBepKa gomMalLHEro 3agaHusa

4. AkTyanusa-
LM 3HaHUN

0} fABnaerca nu OJHOY/1eHOM BblpaxeHue:
1) -2,4xy; 4) 25a*b5;
2) 3x + 5y; 5) §x3y+22;
3) 42x2; 6) a’bo?

Ecnu BbipaxkeHne SBNSETCS OHOYIEHOM, TO HA30BWTE €ro
KO3PPULIMEHT U CTENEHD.
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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. NoBTOpEeHHe

Ne 289

8. Pedpnekcus
yyeGHOM pesn-
TeNbHOCTU Ha
ypoOKe

OTBEeTbTE Ha BOMPOCHI.

1. Mpwv BbINOAHEHUU KaKUX 3aAaHui Bbl OWIKMOGANCE? [lodemy?
2. YKaxuTe NpU4YMHbI YCNEXOB U Heyaay Ballen AesTeNbHO-

CTU Ha ypoKe.

9. UHdopma-
uMs o gomaul-
HeM 3ajaHuu

8§ 7,N 272, 274,277, 281

KoMMeHTapuu K ynpaxKHeHusm

N2 282. OTBeT K IpUMepPaM 3TOI0 HOMEPA MOKET ObITh HeOAHO3HAUHLIM. [IpuBe-
A€M JIBa OTBETA K 3aj1a4e 4:

x'y*2% u 2x°%y°z;
x2y32% n 203z,

He crenyer TpeboBaTh OT y4alUXCs IIOJHOIO HCCJIEAOBAHHS U IIOMCKA
BCEX BO3MOYKHBIX OTBETOB, JJOCTATOYHO IOJYYUTh OJAUH OTBET.

Tema ypoKa
Tun ypoKa

Popmupyembie
pe3ynbTarbl

§ 8. MHOrouneHbl

TexHonornyeckasa Kapta ypoKa N2 26

MHorou4neHsbl

46

YpOK U3y4eHUs HOBOro MaTtepuana

lpeameTHble: chopMUpPOBaTL NpefcTaB/ieHne yvyalmuxcs O MHOro-
YneHax, Hay4uTb pacrno3HaBaTb MHOIO4YJIEHbI,
4YleH B CTaHAapTHOM Buae, onpenendartb CTeneHb MHOro4ieHa.

3anncbiBatb MHOIO-

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



lMnaHupyemsbie

MetanpeametHbie: GopMUpPOBaTbL YMEHWE onpeaensTb MOHATUS, yC-
TaHaB/IMBaTb aHaNOrmun.

Yyalummncs HayduTcs pacrno3HaBaTb MHOrOY/IeHbl, OnpeaensTb cre-

pe3ynbTarbl neHb MHOro4YseHa, npeo6pasoBbiBaTh BblparKeHWE B MHOroYsieH
CTaHAapTHOro BUAA.
OCHoOBHbIE MHOrouneH, YneHbl MHOroYeHa, ABYYNEH, TPEXYNEH, NOJOGHbIE Yne-
MoHATHSA Hbl MHOro4YneHa, NpuBeaeHMe NoJOGHbIX Y1EHOB MHOro4YseHa, MHO-
rovyneH CtaHgapTHOro Bunaa, cteneHb MHoro4aeHa, HyJlb-MHOIo41eH.
OpraHuM3aLMOHHas CTPYKTypa ypoKa
dopma 3apgaHua Ana y4almxcs, BbiNofHEHUE KOTOpbIX NpuBeaséT
Stanbl opraHu- K JOCTMXKEHMIO MAaHUpyeMbIX pe3yabTaTtoB
nposeneHus saLun
MaaKTU4YecKue
ypoKa i Y4e6HUK Aua
maTepuansl

1. OpraHusauMnoHHbIN 3Tan

2. MNocTtaHOBKa Uenu 1 3agay ypoka. MotuBaums y4HeOGHOM JeATENIbHOCTU yYyalumnxcs

HOBOro mare-
puana

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

5. NepBuyHoe
3aKkpenneHue
HOBOro marte-
puana

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

n Ne 74, 75

6. NMNoBTOpEHHKE

n Ne 300, 301

7. Utorun ypoka

Bonpockl 1-5

8. UHdopma-
umMs o0 gomalu-
HEM 3ajaHuu

§ 8, N2 294, 296, 298
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MeTtoaunyeckmue KoOMMeEHTapuu

Junarpamma, npuBeéHHasl Ha PUCYHKe 3, oueHb noJje3Ha. G eé nomMompbio
yJamuecs JieTde YCBAauBaIOT CBA3b MEKy HOHATUAMU, U3yJaeMbIMHU B 3TOM Iapa-
rpade.

B 3aBucHMOCTH OT BO3MOKHOCTEH KJIaCCa MOKHO MPEJIOKUTH TOCTPOUTH
aHAJIOTMYHYIO IUATPAMMY, OIUCHIBAIONLYIO TOHATHA MHOTOYJIEHOB CTAaHAAPTHOTO
BU/JIA I OAHOWIEHOB CTAHJAPTHOTO BHUJA.

Cnexyer 06paTUTh BHUMAHHE YJAIMXCSA HA OCOOEHHOCTU HYJIb-MHOTOUJIE-
Ha, KOTOPBIM HE UMEET CTENEHU U HE OTHOCUTCS K MHOTOWJIEHAM CTAHAAPTHOTO
BUJIA.

Ha 6onpmom komdecTBe NTpUMEPOB CIEAYET OTPAOGOTATh HABBIKM IIPUBE-
JIeHUsl TTO/IOOHDBIX YJIEHOB MHOTOYJIEHA.

Yuammecs JOJKHBI yCBOUTD, YTO MOHSITUE CTEIIEHU MHOTOWIEHA BBOJUT-
Csl TOJIBKO I MHOTOWIEHOB CTAaHJAPTHOTO BUJA.

KoMmeHTapuu K ynpaKHeHUsam

N2 299. CJICLIYCT 06paTI/ITb BHUMAHUE yJaITUXCsI, YTO OTBET K 3TOM 3ajade HE SIB-
JsieTCs OJHO3HAYHBIM. B 3aBHCHUMOCTU OT BO3MOKHOCTEN Kjacca KeJja-
TEJIbHO IIPUBECTU HECKOJIBKO BO3MOKHbBIX BAPUAHTOB OTBETOB.

§ 9. CnoXXeHue U BblYUTaHUE MHOIMOYIEHOB

TexHonornyeckasa Kaprta ypoka N2 27

Tema ypoka Cno)keHue U Bbl4UTaHUE MHOIOYIEHOB
Tun ypoka YPOK n3yyeHuss HOBOro mMatepuana
dopmupyembie lMpeameTHbie: GOpPMMPOBaATbL YMEHWE CKIadblBaTb M Bbl4MTaTb MHO-
pe3ynbTarbl rOYsIEHbI.
JIn4HOoCTHbIE: GOpMMpPOBaTb ymeHne GopmynnpoBaTb COBCTBEHHOE
MHEHHe.

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

lMnaHupyemble Yyawmmcsa HayqyuTca cKknagbiBaTb U BblYUTATb MHOTMOY/IEHBI.
pe3yabTaTtbl

OcHoBHbIE CnoxeHne MHOro4Yn1eHoB, Bbl4MTaHWE MHOMOYNEHOB.
NOHATHUSA
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dTanbl
npoBeaeHUs
ypoOKa

®dopma
opraHu-

3apaHua ANa y4yawmxcs, BbiMoSHEHWE KOTOPbIX NPUBEAET
K AOCTMXXEHMIO NJIaHMPYEMbIX pe3y/ibTaToB

3auuu

yh

AnpakTuyeckue
maTepuanbl

Y4yeGHUK

1. OpraHnsauMnoHHbIN 3Tan

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

3. AKkTyanusa- ) Ne 302-304

LMA 3HAHUI

4. N3yyeHune ) TeopeTnyeckun matepvan § 9 oo

HOBOro maTe- npumepa 1

puana

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

3aKpenneHue

HOBOro maTe- " NS 76
puana

6. NMoBTOpEHHUE n Ne 347

7. PedneKkecus
y4yebGHOM pes-
TENIbHOCTU Ha
ypoKe

OTBeTbTE Ha BOMPOCHI.
1. Yemy Bbl Hay4MIUCb Ha ypoKe?
2. [10BO/bHbI /I Bbl CBOEN pabOTOM Ha ypoKe?

8. UHdopma-
uMs 0 gomalu-
HeM 3ajaHuun

§ 9, N2 307, 309, 312

MeToanyeckne KoMmmMeHTapuu

B sTom naparpade HOBBIM JUIsl yUaIUXCs SBJIAETCS JUIIL T€PMUHOIOTHSL:
CyMMa MHOTOYJIEHOB, Pa3HOCTh MHOTOWwIeHOB. Cozep:kanue naparpada oCHOBa-
HO Ha paHee IOJTy4E€HHBIX 3HAHUSAX: IPaBIIAX PACKPBITUA CKOOOK U IPUBE/ICHUS
IIOJIOGHBIX YICHOB MHOTOWIEHA.
CrenyeT moJuepKHyThb, YTO B Pe3ylbTaTe CIOXKEHUS WU BBIYUTAHUA MHO-
rOYJICHOB IOJYYAaeTCs MHOrOWIEH. B 3aBHCHMOCTH OT BO3MOXKHOCTEH Kiacca
MOKHO OOPAaTUTh BHUMAHUE Ha TO, YTO AHAJIOTUYHOE YTBEPIKAECHUE O MHOTOYJIe-
HAaX CTaHJApPTHOTO BMJIA HEBEPHO, W 33/aTh BOIPOC MOYEMY (MMEETCS B BHIY,
YTO MOXKET OBITH ITOJTy9eH HyJIb-MHOTOWIEH).
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TexHonornyeckasa Kaprta ypoka N2 28

Tema YPOKa CnoeHue U BblYUTaHUEe MHOIoO4/IeHOB

Tun ypoka YpOK 3aKkpenneHns 3HaHun

dopmupyembie lpegmeTHble: POPMUPOBATL YMEHUE MPUMEHSATb CMIOXKEHWE U BbliK-
pe3ynbTatbl TaHWe MHOrOYIEHOB A/151 PeLlEeHUs MaTeMaTU4eCKMxX 3aaay.

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

MertanpeameTtHbie: GOPMUPOBATbL YMEHWE CTPOUTb JIOTMYECKoe pac-
Cy)aeHWe, yMO3aK/loYeHne (MHAYKTUBHOE, AeNyKTUBHOE W MO aHaso-
rMK) U aenatb BblBOAbI.

lMnanupyemsoie Yyalwmmcs HayyuTca NPUMEHSATb CIIOXEHWE U Bbl4MTaHWE MHOrovse-
pe3ynbTatbl HOB ANnd peleHnda MmatemMaTtu4eCKux 3anad.

OCHOBHbIE CrnoxeHune u Bbl4UTaHWEe MHOIO4/1IEHOB.

NMOHATHUSA

OpraHuM3aUMOHHaAA CTPYKTypa ypoKa

®opma 3apaHus ANa yyaluxcs, BbiNOHEHUE KOTOPbIX NpuBea&T
Jtans opraHu- K AOCTMXXEHUIO NAaHNPYEMbIX Pe3ynbTaToB
npoBeaeHUs saum
MAAKTUYECKHe
ypoKa il Yye6HUK Ana
maTepuansl
1 2 3 4

1. OpraHu3auMoHHbIN 3Tan

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

3. lMpoBepKa AomalluHero 3agaHusa

4. AkTyanusa- [} YcTHo. MpuBeanTe Nnogo6HbIE Y1EHbl 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- [0} Ne 313, 315, 317, 319, 321, 323,
HUE U3YYEHHO- 339, 346
ro matepuana

n Ne 77, 81, 82

6. NMoBTOpEHUe M Ne 348
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OKOHYaHue

1

2 3 4

7. Pedbnekcusa
yyebOHOM pes-
TeNnbHOCTU Ha
ypoKe

Ha ypoke a:

a) aKTMBHO paboTan(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-
€006 OCHOBaH Ha MOJO0PE MOAXOAAIIET0 MHOTOWIEHA. BTopoii crnoco6 Ho-
cut 6osee popManbHbIN Xapakrep. IlpogeMoHcTpupyeM ero Ha npumepe
peurenus 3agaan 321 (1).

O6o3HaunM UCKOMBIA MHOTOWIEH OykBoit M. Umeem: M — (342 — 4uy +
+2y?) = 9x% + y2. Orciona M = 3x? — 4xy + 24> + 92 + 2, 1. e. M = 12x% —

— 4xy + 3y

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

Tema ypoKa
Tun ypoKa

PopmupyemMble
pe3ynbTarbl

lMnaHupyemsbie
pe3ynbrarsl

OcHoOBHbIe
MOHATUSA

TexHonornyeckas Kapta ypoka N2 29

CnoXXeHue U BblMUTaHUE MHOIO4Y/IeHOB
KOoMOGMHUPOBaHHbIN YPOK

lMpeameTHble: opMUpPoOBaTb YMEHUE NMPUMEHSTb C/IOXKEHUE U BblYK-
TaHWe MHOMOYIEHOB 415 PEeLlEHNs MaTeMaTUYEeCKMX 3aday.
JIn4HOCTHbIE: POpMUPOBaTb YMEHWE MNaHUPOBaTb CBOM [AEUCTBUA
B COOTBETCTBUU C y4eOHbIM 3aJaHMeEM, NPeacTaBnaTb pe3ynbTaT CBO-
en NesaTenbHOCTH.

MetanpegmeTHbie: GopMUpoBaTb YMEHWE CTPOUTb IOFTMYECKOE pac-
CyX[EeHWe, yMO3aK/toYeHne (MHAYKTUBHOE, AedyKTUBHOE 1 MO aHaso-
rMun) n genatb BbiBOAbI.

Yyalummcs HayqymuTcs NPUMEHATb CIIOXKEHUE U BblYMTaHWE MHOro4ne-
HOB 419 pelweHna MmaTeMaTn4eCcKmnx 3aaad.

CrnoXeHue 1 BblYMTaHWE MHOIO4JIEHOB.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

®opma 3ajaHns AnA yHaWnXcs, BbIMONHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTIKEHUIO MIaHUpyeMbIX Pe3ybTaToB
nposefeHus saum
naaKTMyeckue
YpoKa il Y4eGHuK Ava
matepuans

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)

3HaHWUN

5. U3syyeHue Mpumepbl 1-3 13 § 9

HOBOro marte-

puana

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

3aKpenneHue 335, 337, 341, 343, 345

HOBOro marte-

puana

7. NoBTOpPEHME 7 Ne 349

8. Pednekcus MpoaonxKuTe BbiCKa3biBaHWS 00 ypoKe.

y4ye6HOM pes- 1. CaMbIlM UHTEPECHbLIM Ha YPOKE AN MeHs 6bINO ... .
TEeNbHOCTU Ha 2. 9 Hayuuncsa(ace) ... .

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

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

u1a o gomalu-

HeM 3ajaHum

KoMMeHTapuu K ynpaxHeHUsm

N¢ 344 (1). MoxHO O6paTI/ITb BHUMaHHE yJallIUXCAd HA TO, YTO peneHue 3TOU 3a-
Jlauu SIBJISIETCS JJOKA3aTEJIbCTBOM IIPU3HAKA JEJIUMOCTH 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

dopmupyemsbie
pesynbTartbl

lnaHupyemble

TexHonornyeckas Kaprta ypoka N? 31

YMHOXeHUe ofHOoYIeHa Ha MHOro4/eH

YpOK 13y4yeHus HOBOro Matepuana

MpegmeTHbIe: GOPMUPOBATL YMEHUE YMHOXKaTb OLHOYIEH Ha MHO-
ro4NeH.

JIn4HOCTHbIE: GOPMUPOBATL YMEHUE MPEACTaBNATb pPe3ynbTar CBOEW

OEeATENNIbHOCTW.

MetanpeagmeTtHbie: GopMUpPOBaTb YMEHWE COOTHOCUTb CBOU AEW-

CTBUS C MJIaHUPYEMbIMU pe3ybTaTaMu.

Yyawmnmcsa HaydyuTca BbINOMHATb YMHOMEHWE OAHO4Y/IeHa Ha MHOro-

pesynbTatbi uneH.
OcHOBHble MpaBnI0 YMHOXKEHWUS! OfHOUNIEHA HA MHOTOUNIEH.
MOHATHUS
OpraHuM3aLMOHHas CTPYKTYpa ypoKa
dopma 3ajaHus Ans yyalmxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Jranbl opraHu- K AOCTHMXKEHMIO NIaHUPYEMbIX pe3yNbTaToB
nposefeHus saumm
npaaKTUHecKue
ypoka va YueGHUK Ana
maTtepualibl
1 2 3 4

1. OpraHn3auMoHHbIi 3Tan

2. MoctaHoBKa Uenu U 3agayd ypoka. MotuBauus y4ue6HOM AeATENIbHOCTU yYalluxcs

3. AKkTyanusa- ) Ne 351, 352

LMAa 3HAHUIK

4. U3yyeHue O] Teopetnyeckun matepuan § 10

HOBOIro mMaTe-

puana

5. NMepBu4HOE O] Ne 355, 357, 359, 361 (1-3)
3aKpenneHue

HOBOIro maTte- " NS 92
puana

6. NMoBTOpEeHue n Ne 386
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OKOHYaHue

1

2 3 4

7. Utormn ypoka

§ 10, Bonpoc

8. UHdopma-
uMs o gomall-
HEeM 3aJaHuM

§ 10, N2 356, 358, 360

MeTtognyeckmue KoOMMeEHTapuu

Crnenyer o6paTuTh BHUMAHUE YYaAIIUXCsA, YTO B OCHOBE CPOPMYJIHUPOBAH-
HOTO IIpaBUJIA JIEKUT PACHPEEIUTENHHOE CBONCTBO YMHOKEHUS.

B mauane usyuenusa aTOHl TE€MbI COBETYeM He IpeHeOperaTrh peneHueM
npocTbhix npumepos. [Ipu pemenun nepsbIx IPUMEPOB MOKHO MCIIOJIb30BATh
CXeMaTUYECKUE CTPEJKU aHAJIOIMYHO TOMY, KaK 3TO CJeJaHO B TEKCTEe Iapa-

rpada.

ITpumepsl, pazobpaHHbie B TeKCTe Hnaparpada, MOKa3pIBAIOT, YTO U3y4CH-
HOE MPABMJIO 3HAYUTEIHHO PACIIUPSIET KJIACC JOCTYIMHBIX /I YIAIIMXCA 3aad.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

lMnaHnpyemble
pe3ynbTarbl

OCcHOBHbIE
MOHATHSA

TexHonornyeckasa Kaprta ypoka N¢ 32

YMHOXeHue OJHO4YJIeHa Ha MHOrou4jeH
YpOK 3aKkpenneHns 3HaHun

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

JIn4HOCTHbIE: pa3BMBaTb HaBbIKM CaMOCTOSATENIbHOM PaboThl, aHanu-
3a cBoeKl paboThbl.

MeTtanpeagMeTHbIe: OCYLIECTB/SATb KOHTPOJSIb CBOEW [eATeNbHOCTU
B MpoLecce AOCTUKEHMS pe3ynbTaTa, onpeaensTb Cnocobbl AeNCTBUM
B paMKax MpPeaJIOKEeHHbIX YCI0BUA U TpebGoBaHWU, KOPPEKTMPOBATb
CBOW €MCTBUSA B COOTBETCTBMM C M3MEHSIOLENCS CUTyaLMen.

Yyawmmcs Hay4yuTCcs BbINOJSIHATL YMHOMXEHWE OHOYNEeHa Ha MHOro-
YneH.

MpaBnNo YMHOXEHUS OHOYIEHA Ha MHOIO4Y/EH.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alnxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Stan opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposefeHus saunm
naaKTUyecKue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHnsauMnoHHbIN 3Tan

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

3. MNpoBepKa gomallHero 3agaHus

4. AkTyanusa- O] YCTHO. BbINONHUTE yMHOMXEHUE:
uus 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

HUEe U3y4YeHHo-
ro matepuana

6. KoHTponb n N2 93 (1-3), 94 (1),
U KoppeKuums 95
3HaHU1

7. Pednekcus Ha ypoke s:

y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

a) oTBevasn(a) no npocbbe yuntens, Ho aasn(a) HeBEPHbIN
OTBET;

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

r) oTBeYan(a) no cBOen MHULMaTUBE, Jan(a) BEPHbIA OTBET;
1) He oTBevarn(a).

8. UHdopma-
uMs o gomall-
HEeM 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 YyMeHWEe GOpMyNMpoBaTb COGCTBEHHOE

MHeHKe.

MertanpeameTtHblie: GopMUpOBaTbL YMEHWE CaMOCTOATENLHO onpefe-

NATb LU CBOEro oby4eHus.
Mnannpyembie Yyalwmitca HayduTcs NPUMEHATb YMHOXEHWEe OfHOuYNeHa Ha MHOro-
pesynbTatbi 471eH MPK peLleHnn 3aaa.
OcHoBHble MpaBnNo YMHOXEHUS OHO4IEHA Ha MHOMO4/IEH.
NOHSATHUS

OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3ajaHus Ans y4almxcs, BbiNoJHEHUE KOTOPbIX NpUBeaéT
Sransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3ynbTaToB
nposefeHus sauun
naaKTUYecKne
Yypoka va Y4e6HUK Ava
matepuarb
1 2 3 4

1. OpraHu3auMoHHbIN 3Tan

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

3. MpoBepKa AomalluHero 3agaHusa

4. AkTyanusa-
U1a 3HAHUKN

(o} YCTHO. BbINONHUTE YMHOXEHHUE:
13-4 5 2. 2%,
2 -2 .7y, 6 2. 22,
3)%-20x, 7)72—1-%;
4) L 24x 8) —i—é . 1;’—;
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OKOHYaHue

1 2 3 4
5. 3akpenne- o) N 368, 369, 371, 373, 380
HUE U3YYEHHO-
ro matepuana n N2 96, 100 (5-8)
6. NMoBTOpEHHE n Ne 387
7. Pednekcusa [Mpononnte BbiCKa3biBaHNA 06 ypOKe.
y4yeGHOM ges- 1. Ha ypoke gnst MeHs 6bl10 BaKHO ... .
TENbHOCTU Ha 2. Ha ypoKe MHe 6bl/10 CMIOXHO ... .
YPOKe
8. UHdopma- § 10, N¢ 370, 372, 374, 381
umus o0 gomalu-
HEM 3agaHuu

KoMmeHTapuu K ynpaKHeHuam

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

YIeH.
TexHonornyeckasa Kaprta ypoka N? 34
Tema YPOKa YMHOXeHue OJHO4YJiIeHa Ha MHOrou4seH
Tun ypoka YpoK 0606LeHMA U cUcTEMaTU3aL MK 3HAHWUM
PopmupyemMblie lMpeameTHble: 0606WNTb U CUCTEMATUM3MPOBATb 3HAHWMA W HaBbIKK
pe3ynbTarbl YMHOXEHUS OAHOYIEHA HA MHOIOY/1EH.
JIn4HOCTHBIE: GOPMMPOBATbL YMEHUE MPEACTaBAATL Pe3y/ibTaT CBOEN
[eATeNbHOCTH.
MetanpegmeTtHbie: GOpMUpPOBaTbL YMEHWE COOTHOCUTb CBOU AEW-
CTBMS C NIAHUPYEMbIMUK pe3ynbTaTaMu, OCYLECTBASATb KOHTPOSb CBO-
en OeaTenbHOCTU B Npouecce AOCTUXKEHUS pel3ybTaTa.
MnaHupyemsbie Yyalmmncs HaydyuTCcs NMPUMEHSTb YMHOXEHWEe OAHO4YeHa Ha MHOro-
pe3ynbTarbl YfieH NpUY peleHnn 3agau.
OCHOBHble MpaBKNO YMHOXEHWUST OAHOUYIEHA HA MHOIOYJIEH.
MOHATUSA
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Atanbl
npoBeaeHus
ypoKa

dopma 3aaaHuna ANs yyaluxcs, BbiNoAHEHWe KOTOPbIX NpUBea&T
opraHu- K JOCTUXXEHMIO NIaHUPyeMbIX pe3ybTaTos
3auuu naaKTMyecKue
v Y4ye6HuUK Ana
martepuanbl

1. OpraHu3auMoHHbIN 3Tan

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

3. MpoBepKa AoMalLUHEro 3agaHusa

4. AkTyanusa-
UM 3HAHUN

[} YCTHO. YNPOCTUTE BbipaxKeHue:
1) x2 - & 4) x2 . x4
2) X"+ 1 - x5 5) (x™)3;
3) x" - X"+ 4 6) (x™)?",

5. 0606uWeHne
M cucTtemaTusa-

O] Ne 375, 377, 382, 384

UM 3HAHUMN Ne 101, 102

6. KoHTtponb Ne 98, 100 (3, 4)
M KoppeKuusa

3HaHUM

7. NMoBTOpEHUE

n Ne 388, 389

8. Pednekcus
y4ye6GHOM pes-
TEeNbHOCTU Ha
ypoKe

Ha ypoke :

a) akTMBHO paboTtan(a);

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

9. UHdopma-
uMa o gomalu-
HeM 3aJaHuu

§ 10, N2 376, 383, 385

§ 11. YMHOXEeHHUe MHOro4ieHa Ha MHOro4JeH

Tema ypoKa
Tun ypoka

dopmupyembie
pe3ynbTarsbl

TexHonornyeckasa Kaprta ypoka N2 35

YMHO}eHUe MHOoro4wieHa Ha MHOro4YJieH
YPOK U3y4yeHust HOBOro MaTepuana

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

JINYHOCTHbIE: YMEHWE KOHTPOMPOBaTbL NPOLLeCC U pedynbTaT mare-
MaTU4yeCKOM AeATeNbHOCTU.

MeTtanpeameTHbie: pa3BuMBaTh NOHUMaHWE CYLHOCTU anroputmMuye-
CKMWX NPeAnUucaHni n yMeHue AencTBoBaTth B COOTBETCTBUM C NPeASIo-
HEeHHbIM alNropnTtMomMm.

Yyalumncs HayduTcs yMHOXKaTb MHOMOYSIEH Ha MHOTOY/EH.

pesyabTarsl
OcHoOBHbIe I'IpaBMno YMHOXEHWUA MHOro4ieHa Ha MHOro4seH.
MOHATUSA
OpraHuM3aLMOHHas CTPYKTYpa ypoKa
dopma 3afgaHua Ana y4almxcs, BbiNofHEHUE KOTOPbIX NpuBeaséT
Stanbl opraHu- K JOCTMXKEHMIO NMAaHUpyeMbIX pe3ynbTaTtos
nposeaeHus 3L
ypoka va Y4eGHUK Aupaktnyeckue
maTtepuansl

1. OpraHnsauuoHHbIi 3Tan

2. MNocTtaHOBKa Uenu 1 3agay ypoka. MotuBaums y4eOGHOM JeATENIbHOCTU ydyalmnxcs

3. AKkTyanusa- ) YCTHO. BbINOMHUTE YMHOXEHHUE:
Uus 3HAHUN 1) 3x(x — 1,5); 5) 10x%0,5 + x);
2) -4,1a(10 — a); 6) x(2x2 + x)'
3) 2x(5 + 3x); Nyy® -
4) x2(x - 1); 8) 2a(a2 + 2b)
4. U3yyeHue 0} TeopeTnyeckuin matepuan § 11
HOBOIro mMaTe-
puana
5. MepBuyHoE 0} Ne 392, 394, 396
3aKpenneHue
HOBOIo MaTe- n N2 103
puana
6. NoBTOpeHue n Ne 425
7. Utoru ypokKa Bonpoc
8. UHdopma- § 11, N2 393, 395, 397
uMs 0 gomall-
HeM 3ajaHuu
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MeTtoaunyeckmue KoOMMeEHTapuu

[Tpu yMHOXE€HUM MHOTOUIEHOB (TPEXWIEeHA HA JBYYIEH) ObLIa UCIOIb30-
BaHa 3aMeHa a + b = C, 9TO IIO3BOJIMJIO CBECTHU YMHOJKEHNE MHOTOYJICHOB K YyiKe€
3HAKOMOMY AJITOPUTMY YMHOKCEHHNSI MHOTOWICHA HAa OJHOYICH. O,Z[HaKO 9TOT
NpuEM HE CIeNyeT MCIOJb30BaTh B JAJIbHEHIIEM, a CJIEAYET MOJIb30BATLCA IIPaA-
BHJIOM YMHOJKEHHNSI MHOTOYWICHOB.

B 3aBucuMocTH OT BO3MOKHOCTEHN KJIAaCCa MOKHO OOPaTUTh BHUMAHUE Ha
TO, YTO IPOU3BEACHHUE JIBYX MHOTOUJIEHOB — 3TO MHOTOWIEH, KOJIMYECTBO UJIe-
HOB KOTOPOTO PABHO NMPOU3BEACHUIO KOJUYECTBA YIEHOB MHOTOWIEHOB-MHOKU-
teneit. JKeraTeabHO MOABECTH yJaMXCA K CAMOCTOATENBLHOMY BBIBOAY O TOM,
YTO 3TUM CBOMCTBOM MOKHO IOJIb30BATLCS HA MPAKTUKE Ul IPOBEPKU, HE I10-
TEPAHDbI JIN CJIara€MbI€ IIPU 3aIIMCH IIPOU3BCACHUA MHOTIOYICHOB.

IIpu paccmoTpenun npumepa 2 naparpada cieayeT 3aMeTUTb, YTO JUIS YM-
HOKEHHUs MHOTOWIECHOB CIIPABE/JIUBBI IE€PEMECTUTEIBHOE M COYETATETbHOE
CBOMCTBA. JTO MO3BOJAET IPU YMHOKEHUH MHOTOWJIEHOB BbIOHMPATH ITPOU3BOJIb-
HBII MOPSANOK CIEJOBAHUA MHOKUTEIEH.

TexHonornyeckas Kapta ypoka N2 36

Tema ypoka YMHOX€eHue MHOro4YeHa Ha MHOro4ieH

Tun ypoKa YpoK 3aKkpenseHns 3HaHun

dopmupyembie lpeameTHble: 3aKpPennTb HaBbIKM YMHOXEHWS MHOrO4YJIEHa Ha MHO-
pe3ynbTarbl roYseH.

JIn4HOCTHbIE: GOPMUPOBATL KPUTUYHOCTb MbILUNEHUSA, UHULIMATUBY,
Haxo44nBOCTb, aKTUBHOCTb MNPU pelleHnn mateMaTtn4eCKnx 3agau.

MeTtanpeameTHbie: GOpMUPOBaTL YMEHUE CPaBHMBATb, aHaIN3MpPo-
BaTb, MOAENMPOBaTL BbIGOP CNOCOGOB AEATENIbHOCTH.

lMnauupyemsoie Yyawumncs HayyuTcs NpUMeHsaTb YMHOXEHUE MHOrMoYJIEHa Ha MHOro-
pe3ynbtaTtbl Y/1eH Npu peleHnn 3aaad.

OCcHOBHbIE MpaBnIo YMHOXEHUS MHOIO4Y/1EHa Ha MHOTOYIEH.

MOHATHUSA
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alnxcs, BbINOJIHEHUE KOTOPbIX NPUBEAET
Stan opraHu- K AOCTUEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposefeHus saunm
naaKTUyecKkue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHn3auMoHHbIi 3Tan

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

3. NMpoBepKa aomallHero 3agaHus

4. AkTyanusa- O] YCTHO. BbINOAHUTE YMHOXEHWE:

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 U3YYEeHHO-

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

6. NoBTOpeHue n N2 426

7. Pednekcus Mpononnte BbiCKa3biBaHWe 06 YpOKe.

y4yebGHOM pes- ¢ paboTtasn(a) Ha YPOKE Ha OLEHKY ... .

TeNbHOCTU Ha

ypokKe

8. UHdopma- § 11, N2 399, 401, 404

uMa o gomall-

HeM 3agaHuun

KoMMeHTapum K ynpaxKHeHUam

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

TexHonornyeckasa Kaprta ypoka N¢ 37

Tema ypoka YMHO}€eH1e MHOro4sieHa Ha MHOro4ieH

Tun ypoka YPOK 3aKpensieHnst 3HaHui

dopmupyembie lMpeamMmeTHble: 3aKpenuTb HaBblKM YMHOXEHWUSI MHOTOYJIeHa Ha MHO-
pe3ynbrarbl roYJieH.
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JInYHOCTHbIE: pa3BUBaTb HaBbIKM CaMOCTOSITENIbHOM PabOoTbl, aHau-
3a cBoen paboThbl.

MetanpeameTHbie: GOPMUPOBATbL YMEHUE OCYLIECTBAATb KOHTPO/b
cBOEW 1esTeNbHOCTH B NpoLiecce AOCTUKEHUS pes3y/bTaTa.

I'InaHMpyeMble yqaLIJ,MVlCﬂ Hay4nuTca nNpMMeHATb yMHOXeHWne MHOoro4jeHa Ha MHOro-
pe3ynbTaTtbl YeH npu peweHnn 3anad.
OCHOBHbI€e npaBl/U'lO YMHOX€EHUA MHOro4ieHa Ha MHOIo41eH.
MOHATHUSA
OpraHu3aLMOHHas CTPYKTypa ypoKa
dopma 3apaHus Ana y4aluxcs, BbiNOJHEHUE KOTOpbIX NpuBeaéT
Stans opraHu- K AOCTUXXEHMIO MJIaHUPYEeMbIX Pe3y/bTaToB
nposeneHus saum
UAaKTUYECKue
ypoka va Yye6HUK Ava
maTepuansl
1 2 3 4

1. OpraHu3auMoHHbIi 3Tan

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

3. MpoBepka goMallHero 3agaHus

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 MpoaonKnTe BbiCKa3biBaHWs 06 ypoKe.

y4ye6GHOM pes- 1. MHe NoHpaBKUACS CEMOAHSALWHUN YPOK, HO ... .

TEeNbHOCTU Ha 2. 0nsg MeHs TeMa TpyaHasi, BOT eC/iu 6bl ... .

YpOKe 3. Ana MeHs TeMa nérkaqa, u 1 ... .

62



OKOHYaHue

1

2 3 4

9. UHdopma-
umMs 0 gomalu-
HEM 3ajaHuu

§ 11, N2 408, 411, 427

Tema ypoka
Tun ypokKa

PopmupyemMble
pe3ynbTarbl

lnaunpyemble

TexHonornyeckasa Kaprta ypoka N¢ 38

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

MpeameTHbie: 0606UNTL U CUCTEMATU3NPOBATL 3HAHUS ydalluxcs 06
YMHOMEHUW MHOro4neHa Ha MHOTOY/IEH.

JIn4HOCTHBIE: pa3BuBaTb MO3HaBaTe/bHbIM MHTEPEC K MaTeEMaTUKe.

MeTtanpegmetHble: GopmMupoBaTb YMEHME CTaBUTb U popMynMpoBaTb
ans cebsa HoBble 3afayn B y4EGE M NO3HaABATENbHON AEATE/IbHOCTH.

Yyawmnmca HaydmTca NpUMeHATb YMHOXEHWE MHOro4Y/ieHa Ha MHOro-

pe3ysibTatbl YneH npu peweHnn 3agad.
OCcHOBHble MpaBnno YMHOXEHWS MHOFO4YIEHA HA MHOTOY/EH.
MOHATUSA
OpraHuM3aLMOHHas CTPYKTYpa ypoKa
dopma 3afgaHua Ana y4almxcs, BbiNofHEHUE KOTOPbIX NpuBeaséT
Stanbl opraHu- K JOCTMXKEHMIO NMAaHUpyeMbIX pe3ynbTaTtos
nposeaeHus 3aLum
ypoka va Y4eGHUK AupakTnyeckue
maTtepuansl
1 2 3 4

1. OpraHM3auunoHHbIN 3Tan

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

3. MpoBepKa gomMalLHEero 3agaHusa

4. AKtyanusa-
LM 3HAHUI

0] YCTHO. poYnTanTe BbliparKeHUs:
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. MNoBTOpeHue " N2 428

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

TEeNbHOCTU Ha 6) MHTEPECHBIM/HEUHTEPECHbIM.

ypoke

8. Undopma- 8§ 11, N2 413, 415, 417

LS 0 gomatu-
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-
uTh 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 CKOOGKHM

Tun ypoKa YPOK n3yyeHuss HOBOro Marepuana
dopmupyembie lpeameTHbIe: NO3HAKOMUTb YyYalluxcs C Oornepauunen pasnoxeHus
pe3ynbTarbl MHOrOY/eHa Ha MHOXWUTENU, GOPMMPOBaTb YMEHUE BblHECEHUS 06-

LLLEero MHOXUTENSA 32 CKOOKMU.

JInyHocTHbIe: GOpMUPOBaATL CNOCOBHOCTb OCO3HAHHOIO BbiGoOpa W
NOCTPOEHUS fanbHeNWeNn UHAMBUOYAIbHOW TPAEKTOPUK 0BYHEHUS.

MertanpegmeTHbie: GopMnpoBaTb YMEHME UCMNOSb30BaTb MNpuobpe-
TEHHbIE 3HAHWUSA B NMPaKTUYECKOW AEATENbHOCTH.
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lMnaHupyemsbie

Yyalummcs HayduTcs packfiafblBaTb MHOIOYSIEH Ha MHOMWUTENU, UC-

pe3ynbTathbi nosb3ys METOA BbIHECEHUS OOLLEro MHOXUTENS 38 CKOGKM.
OCHOBHbIe Pa3noxeHne MHOro4yfneHa Ha MHOXWUTENMU, BblHECEHUE O6LLEro MHO-
MoHATUSA UTeNs 3a CKOGKMU.
OpraHuM3aLMOHHas CTPYKTypa ypoKa
dopma 3ajaHus Ans yyalmxcs, BbINOIHEHUE KOTOPbLIX NPUBEAET
Jranbl opraHu- K AOCTHMKEHMIO NIaHUPYEMbIX Pe3yNbTaToB
npoBeaeHus saum
naaKTUuecKue
ypoxa va Yue6HUK Ana
maTtepuasbl

1. OpraHnsauMoHHbIi 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHON AeATE/IbHOCTU yvalluxcs

3. AKkTyanusa- () Ne 430, 431

LM 3HAHUI

4. N3yyeHune ) TeopeTnyeckuin matepvan § 12
HOBOIro MaTe-

puana

5. NMepBU4HOE O] Ne 433 (1-14), 435, 437, 439
3aKpenneHue

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

6. NoBTOpEHHe n Ne 470

7. Utorun ypoka Bonpochl 1, 2

8. UHdopma- § 12, Bonpochkl 1, 2, N® 434, 436,
Lu1a o aomMall- 438, 440

HEeM 3ajaHuu

MeToanyecKkue KoOMMeHTapuu

PaznoskeHne MHOrowieHa Ha MHOXUTENIN — IIPEOOPa3OBAHUE, B OIIpeEse-
JIEHHOM CMbICJIe OOpATHOE YMHOKEHHUIO MHOTOWIeHOB. HayuuTs yueHnkoB pac-
KJIQJIbIBATH MHOTOWIECHDBI Ha MHOKMTEIM IOPasfo CJOKHEE, YEM HAYYUTL YMHO-
KaTb MHOTouwiIeHbl. OBIafeTh TPUEMAMU PA3JI0KEHUsI MHOTOWIEHA Ha MHOXKH-
TeJU O4YeHb BaKHO. Takoro poga npeo6pasoBaHus OYyAyT NPHUMEHSATBHCS IIPU
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M3Y4EHUH MHOTUX TEM: YVIIPOIIEHUE BBIPAKEHUH, PelIeHNEe YPaBHEHMI, HAXO0X-
J€HUE 3HAYEHUSI BBIPAKEHUS U T. A. DTa MOTUBAI[MOHHAS I[€/Ib OTPakeHa B TEK-
cre naparpada.

Paznoxkenue MHOrowIeHa HAa MHOMKHTEIU METOJOM BbIHECEHHUSI OOIIETO
MHOXKHUTEJISI 32 CKOOKM OCHOBAaHO HA XOPOILIO 3HAKOMOM YYALIMMCS PACIIPEeIn-
TEJILHOM CBOMCTBe yMHOXeHUs. Ha aTo cienyer o6paTUTh BHUMAHUE YIAITUXCS.
Takske MOKHO HAIIOMHHUTD YYaIIUMCsI, YTO IIPABIJIO IIPUBEACHHUS TOJOOHBIX CJIa-
raeMbIX OCHOBAHO Ha BbIHECEHUU OOILIErO MHOMKUTEJSA 34 CKOOKU.

KommenTapunu k 3agade 1 npumepa 1 oueHb BakHbBL 37€Chb MbI (paKTHUE-
CKH JOrOBApUBAECMCs, B KAKOM CJIydae PEIICHHE 3aJa4dl Ha Pa3jIOKEHHE MHOTO-
WIeHa Ha MHOXKUTEJIU MOXHO CYUTATh 3aBEPUIEHHBIM.

3agada, pa3obpaHHasd B npuMepe 6, T0CTAaTOYHO CJIOXKHAsA. 3[€Ch IIPOBEe-
HO HCCJIeJOBAaHUE YPAaBHEHUS ¢ IapaMeTpoM. Takoro poja 3afadu TPAAULHOHHO
TPYAHBI JUIS YYAIIIXCA.

TexHonornyeckasa Kaprta ypoka N2 40

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

Tun ypoka YPOK 3aKpenneHns 3HaHum
dopmupyemble lMpeamMmeTHble: 3aKPennTb HaBbIK BbIHECEHMSA OOLLIEr0 MHOXUTENS 3a
pe3ynbTatbl CKOOKM.
JIn4yHoCTHbIE: GOPMUPOBATbL YMEHWE NPEACTaBATL PE3Y/NbTAT CBOEN
[eSATeNIbHOCTH.

MeTtanpegmMmeTHble: GOPMUPOBATL YMEHWE CAaMOCTOATENbHO onpeae-
NSATb LIeSIM CBOEro 06y4eHus.

lMnaHnpyemble Yyalwmmcs Hay4yuTcs packiagbiBaTb MHOIMOYIE€H Ha MHOMMTENMU, UC-
pe3ynbratbl Nonb3ysi METO/ BblHECEHUS OBOLLErO0 MHOXMUTENA 3a CKOOKMU.
OCHOBHbIE PasnoxeHne MHOro4sieHa Ha MHOXWTENU, BbIHECEHUE OOLLEr0 MHO-
NMOHATHUSA UTENA 38 CKOOKM.



OpraHu3alUUOHHasA CTPYKTypa ypoKa

JTanbl
npoBeaeHUs
ypoOKa

dopma
opraHu-

3apaHua ANa y4yawmxcs, BbiMoSHEHWE KOTOPbIX NPpUBEAET
K AOCTMXXEHMIO NJIaHMPYEMbIX pe3y/ibTaToB

3auuu

yh

AnpakTuyeckue
maTtepuanbl

Y4yeGHUK

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4eGHOWN AeATE/IbHOCTU y4alluxcs

3. NMpoBepka gomaluHero 3agaHus

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

7. Pednekcus
y4yeGHOM ges-
TENbHOCTU Ha
ypoKe

OTBeTbTE Ha BOMpOC.
KaKkne atanbl ypoKa Bbl cHMTaeTe Hambonee yaaqyHbiMu
n noyemy?

8. Undopma-
umMs o gomalu-
HEM 3agaHuu

§ 12, N2 442, 444, 448, 456

KoMMmeHTapuu K ynpaKHeHusam

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

BE€ACHUE JBYX IIOCJAECAOBATEIbHbIX HATYPAJbHbBIX YHUCCJI, OJHO N3 KOTOPbIX

SABJISIETCS 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®bh* — 2a°D° — a*bb = a®b* — a'bb — 2a°b° = a*b*(a® — b?) — 2a°b° =
= a*b*(2ab + 1) — 2a°b° = 2a°D° + 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 0606LLeHNsT U cucTeMaTusaumm 3HaHUM
dopmupyembie lpeagmeTHbIe: 0606LLNTL U CUCTEMATU3NPOBATb 3HAHUS U HaBblKK
pe3ynbTarhl BblHECEHUS OOLLEr0 MHOXMUTENSA 3@ CKOOKM.
JInyHOCTHBIE: HOPMUpPOBATL YMEHWE COOTHOCUTb MONYYEHHbIN pe-
3y/bTaT C NOCTABNEHHOW LIeNblo.
MeTtanpegmeTHbie: GopMUPOBaTb YMEHUE OCYLLECTBAATb KOHTPOSb
CBOEN edATeNIbHOCTU B NpoLiecce JOCTUXKEHUS pedynbTaTa.
lnaHupyembie Yyalwmmcsa HaydnTcsa NpUMeEHATb pas3noXKeHne MHOro4Y1eHa Ha MHOMK-
pe3ynbTarhl TENN NPU PELLEHUN MaTeEMaTUYECKUX 3aau.
OcHOBHblE PasnoxeHne MHoOro4dneHa Ha MHOXWTESNU, BbIHECEHUE 06LWEero MHo-
MOHATUSA UTENA 3a CKOOKMW.
OpraHuM3auuMoHHasa CTPYKTypa ypoKa
dopma 3ajaHusa ana yvyawuxcs, BbiMoJIHEHUE KOTOPbIX NpUBeET
Jtans opraHu- K AOCTMXXEHUIO MNaHNPYEMbIX Pe3ynbTaToB
nposeaeHus 3auumn
naakKTnyeckue
ypoKa il YyeBHUK Ana
maTtepuansbl
1 2 3 4

1. OpraHu3auMoHHbIN 3Tan

2. MNocTaHOBKa Lenu 1 3aaay ypoka. MoTuBauua y4e6HON AeATeNbHOCTU yyalluxcs

3. MpoBepKa gomMalluHero 3agaHus

4. AKTyanusa-
Lua 3HaHUKN

O] Ne 445

5. 0606w eHne

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

M cuctemartusa- 467
UM 3HAHUM
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
y4yebOHOM pes-
TENbHOCTU Ha
ypOKe

MNepeuncnnte OCHOBHbIE NPOGAEMbI M TPYAHOCTHU, KOTOPbIE
Bbl UCMbITbIBANM BO BpeMs ypoka. Kaknumu cnoco6amu Bbl
X 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

OcHoBHbIe
MNOHATUSA

MeTopa rpynnupoBKHU

TexHonornyeckasa Kaprta ypoka N2 42

Pa3noxeHue MHOro4ieHOB Ha MHOXUTenun. MeToa rpynnupoBKu
YPOK n3dy4yeHnss HOBOro maTtepuana

lMpeameTHble: dopMUpoBaTb YMEHUE pacKnagblBaTb MHOMO4Y1eH Ha
MHOXHWTENIN MEeTOAOM FpPpynnnupoOBKHN.

JIn4HOCTHbIE: GOPMUPOBATL MHTEPEC K U3YYEHUIO TEMbl U XKenaHue
NPUMEHATL MPUOBPETEHHbBIE 3HAHWUA U YMEHMUS.

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

Yyaluics HayduTcs packnaibiBaTb MHOFOYIEH HA MHOXWTENIM MEeTo-
JOM TPYMNMUPOBKHM.

MeToa rpynnupoBKu.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Atanbl
npoBeaeHus
ypoKa

®dopma
opraHu-

3apaHua Ana yyaumxcs, BbiMoJHEHWE KOTOPbIX NpUBeaéT
K AOCTMXXEHUIO NJIaHMPYyEMbIX pe3yNbTaToB

3auuu

ya

OunpakTuyeckue
maTtepuanbl

Y4ye6HuUK

1. OpraHu3auMoHHbIi 3Tan

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

3. AKkTyanusa- [} YCTHO. PasnoxuTe Ha MHOXUTENN MHOIOUSIEH:
LM 3HAHWUM 1) 3x - 1,5; 5) 10x* + x2;
2) 10a? - a; 6) 2x° — x5;
3) 1542 + 3x; 7) 3y® - Y5,
4) 22x2% — 11x; 8) —2a* + 2a®.
4. U3yyeHune (0} TeopeTnyeckunin matepuan § 13
HOBOro maTte-
puana
5. NMepBUyHOE (o] Ne 476, 478, 480
3akpenieHue
HOBOro maTe- Ne 116 (1-4),
puana 117 (1)
6. NoBTOpeHue 7 N2 493
7. Pednekcusa MpoaonKuTe BbiCKa3biBaHWs 06 ypoKe.
yyeGHOM pes- 4 y3Han(a) ... .
TEeNbHOCTU Ha 9 Hayuunca(ace) ... .
ypoKe ¢ noHsn(a), 4To Mory ... .
8. UHdopma- 8§ 13, N2 477,479, 481
uMa o gomalu-
HeM 3ajaHuu

MeToanyeckne KoMmMeHTapuu

Pasnoxenne MHOTO4JIEHOB HA MHOKUTEIN METOAOM I'PYIIIMPOBKU — TeMa
TPaJULMOHHO CI0XKHAA JUid ydammxca. s Toro 4ro6el cpopMUpPOBATH yMEHUE

BUJCTDH HYXHYIO I'DYIIIIMPOBKY CJIAra€MbIX, HAJO PEIINTb 3HAYUTEC/IbHOEC KOJIMNYIE-

cTBO ynpaxkHneHuil. 1 naxe B aTOM ciydae Jajeko He Bceraa yaaércsa cpopMupo-
BaTh y yU4aIMXCS JOCTATOYHO YCTOMUYMBBIE HAaBLIKUA. IToaTOMY B 3aBMCMMOCTH OT
BO3MOKHOCTEH KJIacca MOKET OKa3aThCs 11e1eCO00Pa3HbIM OIPAHUYUTLCA pelie-
HMEM IIPOCTBIX 33/1a4 U 33/1a4 CPEAHETO YPOBHSA CJIOKHOCTHU.
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Yyamuecs JOJUKHBI YCBOUTD, YTO JUI PA3JIOKEHUS MHOTOWIEHA €T0 uJIe-
HbI HEOOXOMMO CTPYNIIMPOBAThH TAK, YTOOLI CJlaraeMble B KaXKIOH I'pylie ume-
a1 o6mmit MHOXkUTENb. OJIHAKO 3TO YCJOBHE HE SBISAETCH JOCTATOYHBIM JUIS
PAa3JI0KEHN MHOTOWICHA HA MHOXHTEJIN.

TpagunoHHOI OMUOKONM yJyaluxcs ABASETCS HEBHUMAHUE K 3HAKaM,
BCJIE/ICTBHE YETO HA CTA/[UU U3MEHEHUs MOPS/IKA CIeOBAHUS CJIarae€MbIX «Teps-
IOTCSl» MUHYCBI. B 11essX npouiakTuky 3Toi OmMOKU CJIeyeT OOpaTUTh BHU-
MaHUe Ha Takoe npeobpasosanue: a — b = a + (-b). Ilpu 3ToM B 3aBUCHMOCTH
OT BO3MOXHOCTEH KJIacCa U OTAEJbHBIX YYAIIMXCS MOKHO PEKOMEHJOBATH
0(OpMJIATH OTPUIATETBHBIA KO3(M(MUIMEHT OJHOYWIEHA, B YJACTHOCTU K03(pdu-
1ueHT (—1), Kak OTAeIbHBII MHOXUTENb, 10 KpaiiHell Mepe, Ha HadyaJlbHOW CTa-
JVY U3y4EHUS TEMBI.

3amMeTuM, UTO B JaIbHEHUIIEM 3TOT NPUEM IIEPEXOJA OT PA3HOCTU K CyMMe
OyseT IMPOKO UCIOJIb30BaTLCS, Haripumep, B § 18 mpu BbiBojE Gopmysbl pas-
HOCTHU KYOOB C IIOMOIIBIO (DOPMYJIBI CYMMBI KyOOB.

Taxxe ciregyeT o6paTUTh BHUMAHHME HA CUTYAIUIO, KOTJA Iepej CKOOKa-
MM, B KOTOPBIE 3aKTIOYAETCs IPYNIIA CIAraeMbIX, CTABUTCH 3HAK «MHHYC».

Creyer BbIpaGOTATD y YyUANUXCA HABBIKM PACIIO3HABAHUS TOXKAECTBEHHO
PAaBHBIX MHOI'OWIEHOB, MMEIOIUX Pa3IMYHbIA BHENHMHA By, TunuaabiM npu-
MepoM siBiIsteTcst 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: 3aKpenuTb HaBblK Pa310XEHUA MHOrOYeHa Ha MHO-
pe3ynbTarbl HUTENN METOAOM rPynMnMPOBKH.

JIn4HOCTHBIE: dOPMUPOBATL YMEHWE MaHMpoBaTb CBOW [AEWUCTBUS
B COOTBETCTBUU C y4eOHbIM 3aaHUeM.

MetanpegmeTtHbie: GOpPMUPOBaTbL YMEHWE CTaBUTb U HOPMYIUPO-
BaTb 415 ceba HOBble 3aja4vn B y4EGe M No3HaBaTENbHON AedTesb-

HOCTM.
MnaHmnpyemblie Yyaluics Hay4uTcs packiaabiBaTb MHOMOYIEH HA MHOMUTENN METO-
pe3ynbTarbl [OM TPYMNMUPOBKW.

OCHOBHble MeTtoa rpynnupoBKM.

MOHATHUSA

71



OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Jtanbl
npoBeaeHus
ypoKa

®dopma
opraHu-

3apaHua Ana yyaumxcs, BbiMoJHEHWE KOTOPbIX NpUBeaeT
K AOCTMXXEHUIO NJIaHUPYEMbIX pe3yNbTaToB

3auuun

ya

Y4ye6HuUK

OnpakTuyeckue
matepuanbl

1. OpraHu3auuoHHbIN 3Tan

2. MNMocTtaHOBKa uenu U 3agay ypoka. Motusaumsa y4eOHON AeATEeNIbHOCTU ydaluuxcs

3. MpoBepKa gomMalHero 3agaHus

4. AKTyanusa- [0} YCTHO. Pasnoxure Ha MHOXUTENIM MHOMOYJIEH:

LMa 3HaAHUN 1) 9x + 36; 4) x? + 16x; 7) 5y? — 2,5y5;
2) a? - 4,4aq; 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. NMoBTOpEHHe 7 Ne 494

7. Pednekcus
y4ye6GHOM pes-
TEeNbHOCTU Ha
ypoke

OTBETLTE Ha BOMpOC.

Kakue aTtanbl ypoKa Bbl cHuTaeTe Hanbosnee yaauyHbiMu

n noyemy?

8. NHdpopma-
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 CIIOCO6aMu: (pOPMUPOBATEH IPYIILI IO TP MJIH IO J[Ba CJIara-

€MbIX.

Ilepsbrii cr1ocob:
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 — 5m?) + (mn — bm) =
=(n-5)+m?(n->5)+mn->5)=n->5)(1+m+m?).

Crenyer oOpaTUTh BHUMaHUE YJaIUXCs, 9TO 06a 3TH CIOCO6a IMPUBETH
K OJJHOMY M TOMY K€ pe3yJbTaTy (IIOJIyde€HHBbIE PA3IOKEHUS OTIMYAIOTCS
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TOJIBKO IIOPSIAKOM CJI€TOBAHUSA MHOKUTEJICH U CJIaraeMbIX B KaK10M MHO-

JKuTene).

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTatbi

lMnaHupyemsbie

TexHonornyeckas Kaprta ypoka N¢ 44

Pa3noxeHue MHOro4ieHoB Ha MHOXUTenun. MeToa rpynnUpoBKu

YpoK 0606LeH1a U cucteMaTndaumm 3HaHum

lMpeameTHble: 0606WNTL U CUCTEMATU3UPOBATL 3HAHWUSA U HaBbIKU
pPa3noXeHna MHOoro4yieHa Ha MHOXUTeNU MeTo4OoM rpyrnnmMpoBKN.

JIn4HOCTHbIE: pa3BUBaTb NO3HaBaTENbHbLIM UHTEPEC K MaTtemMaTuKe.

MeTtanpeameTHbie: pa3B1MBaTb MOTUBbI U UHTEPECHI CBOEN NO3HaBa-

TENbHON [eATeNIbHOCTH.

Yyalummncs Hay4yuTca packiajblBaTb MHOMOYIEH HA8 MHOXWUTENU METO-

pe3ynbTatbl AOM TpyNMnUPOBKHM.
OcHOBHble MeTog rpynnupoBKHy.
MoHATUSA
OpraHuM3aLMOHHas CTPYKTYpa ypoKa
dopma 3ajaHus Ans y4almxcsl, BbIMOJHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTHMXKEHMIO NIaHUPYEMbIX pe3yNbTaToB
npoBeAeHus saunm
ypoka va YueBHUK Ounpaxtuyeckue
maTtepualibl
1 2 3 a

1. OpraHusauMnoHHbIN 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HON AeATE/IbHOCTU yyalluxcs

3. MpoBepKa gomMalLHEero 3agaHusa

4. AkTyanusa-
Uus 3HaHUN

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

5. 0606L1eHne

O] Ne 486, 487, 491, 492

U cuctematu3sa-

LU 3HAHWIA Ne 119

6. KoHTponb n N2 116 (5-8),
M KoppeKuums 117 (1)
3HaHUK1
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OKOHYaHue

1 2 3 4
7. Pednekcus OTBETbTE Ha BOMPOCHI.
y4ye6HOM pes- YTo Bam 6osee BCEro yaanocb BO BpeMs ypoKa?
TENbHOCTU Ha Kakune Bunabl AeATeNbHOCTM GblIM BbINOHEHBI BaMy Hanbo-
ypoKe nee ycnewHo? HazoBuTte Hanbonee adPEeKTUBHbIE N3 HUX.
8. NMHdpopma- § 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 [eJIeCOO0PA3HO PACIIUPHUTD KOJIUICCTBO
3a1ad 3a c4éT 3agaud 119 U3 IMIaKTHYeCKNX MaTepUAIOB IO Iredpe I
7 knacca.

Ypok N? 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 YpOoK M3y4eHUs HOBOro matepuana

dopmupyemble MpeameTHbie: GOPMUPOBaTb YMEHWe NPUMEHATL NPaBMIo Npou3Be-
pe3ynbTarthbl JIEHWUA PAa3HOCTU U CYyMMbI IBYX BbIPaXEeHUM.

JIn4HOCTHBLIE: HOPMUPOBATL LENOCTHOE MUPOBO33PEHUE, COOTBET-
CTBYIOLLLEE COBPEMEHHOMY YPOBHIO PA3BUTUA HayKU U O6LLECTBEHHOM
NPaKTUKH.

MetanpegmeTHbie: GOPMUPOBATL YMEHWE CaMOCTOATENbHO onpese-
NSTb LENW CBOEro 06y4eHMs.

MnaHupyembie Yyalmincs Hayuutcs NpMMeEHsTb MpaBWiO MPOU3BEAEHUS PA3HOCTM
pesynbTartbl M CYMMbl ABYX BblPaXeHUM.

OcHoBHbIE dopmMyna coKpalEHHOro YMHOXEHHUS, NpPaBUIO NPOM3BEAEHUs pas-
MOHATHSA HOCTV U CYyMMbl ABYX BbIPaXeHUM.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHuna gna yvyalmxcs, BbiMOJIHEHUE KOTOPbIX NPUBEAET
Stan opraHu- K AOCTUEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus 3auumn
ypoka va VYEBHUK AnpakTuyeckue
marepuanbl
1. OpraHusauMnoHHbIN 3Tan
2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HOM AeATENIbHOCTU yyalluxcs
3. AKkTyanusa- 0} Ne 497
LM 3HAHUI
4. U3yyeHue O] Teopetnyeckun matepuan § 14
HOBOIo mMarte-
puana
5. NepBuyHoe 0} N2 499, 500 (1-5), 502, 504
3aKpenieHue
HOBOIO mMare- " 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

Teopernueckuii MaTepuai 3Toro naparpaga JoCTaTouHO MPOCT, ITOITOMY
MOJKHO TIPE/UIOKUTD YUANMMCS IPOYUTATh TEKCT CAaMOCTOSITEIbHO. [Tocae npo-
PabOTKN YIAIUMKCST TEKCTA CIIEAYeT 33/aTh BOIPOCHI, IPUBEAEHHDBIE B KOHIIE
naparpada. Taxxke 1enecoo6pasHo 33aTh BOIPOC, IIOUEMY IIOIYIEHHOE TOXKIE-
CTBO Ha3bIBAIOT POPMYJION COKPAIEHHOTO YMHOKEHMSL.

[Tpu oTpaGoTKE HABBIKOB IPUMEHEHUs (POPMYJIbI IIPOU3BEAEHHSI PA3HOCTU
U CyMMbI 0CO00€ BHHUMaHUE Ha/[0 OOpaTUTh Ha BbIpakeHus Bupa (a + b)(b — a),
(a+b)(—a+b), (—a+ b)(—a - b). Imenno npu npeoOGpasoBaHUN TAKOTO BHUJA
BBIPKEHUIT yIaIUecst JOIYCKAIOT HAanGOoJIbIee KOJIUIeCTBO OMMOOK. 3/eCh yua-
IIIMCSI MOJKHO JIaTh TAKOM COBET: OPUEHTHUPOBATHCS HA BHIPAKCHUE B CKOOKAX,
cozeprKaliee pasHoOCTb.

IToxgpo6Hble 3amaun pasoOpaHbl B IpuMepax 1 u 2 maparpada.
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®dopmyy TpousBeIEHNs PAa3HOCTU U CYMMBI JIBYX BLIPUKEHHUH U €€ c1o-
BECHYIO (DOPMYJIMPOBKY yJalmuecs JOJDKHBI 3alIoMHUTH. He o6s3aTenbHo Tpe6o-
BATh OT y4aIuXcs (POPMATBHOTO 3aydUBaHUs CIOBECHON (POPMYIMPOBKU, OJ(HA-
KO y4JalUIiCcs JOJDKEH, 3aIIOMHUB (POPMYJIy, YMETD 110 HEil BOCIPOU3BECTH CJIO-
BECHYIO (POPMYJIHUPOBKY OJIM3KO K TEKCTY, IPUBEJEHHOMY B YUeOHUKE.

TexHonornyeckasa Kaprta ypoka N? 47

Tema YPOKa I'Ipouasenerme Pa3HOCTU U CYMMbI ABYX Bblpa)KeHMﬁ
Tun ypoKa YPOK 3aKpenneHns 3HaHum
dopmupyemsbie lpeameTHbIe: 3aKpenuTb HaBbIK MPUMEHEHUS NpaBuna npoussene-
pe3ynbTarbl HUS Pa3HOCTU U CYMMbI [IBYX BblpaxeHUHN.
JInyHocTHbie: GOpMUPOBaTL CMOCOBGHOCTb OCO3HaHHOro BblIGOpa
WM MOCTPOEHUSA AanbHEWIIEN UHAMBUAYASIbHOW TpaeKTopuu obyde-
HUS.
MertanpeameTHble: GopMUpoBaTb YMEHWE pa3BMBaTb MOTUBLI U WH-
Tepecbl CBOeN No3HaBaTe/IbHON AeATENbHOCTH.
lMnauupyemsoie Yyalwumncs Hayuutca NpuMEHsATb NpaBuio NPOoU3BeLEHUS Pa3HOCTU U
pe3ynbTarbl CYMMbI [IBYX BbIParKEHUN.
OCHOBHblE dopMyna COKpaLLEHHOrO YMHOMXEHWS, NPaBKao Npou3BefeHus pas-
MOHATHUS HOCTM M CYyMMbI ABYX BblpaxeHWMN.
OpraHuM3auMoHHasa CTPYKTypa ypoKa
dopma 3agaHusa ana yvyawmuxcs, BbiMoJIHEHUE KOTOPbIX NpUBEAET
Jransl opraHu- K AOCTUMEHUIO MNaHUPyEMbIX pe3ynbTaToB
nposeaeHus 3auum
UaaKTU4ecKue
ypoka v Y4eGHHUK Ana
martepuanbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

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

3. lMpoBepKa gomMalluHero 3agaHus

4. AkTyanusa-
UM 3HAHUN

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

1 2 3 4
5. 3akpenne- O] Ne 508, 510, 512, 513, 515
HUE U3YYEHHO-
ro matepuana n N2 120 (7-10),
122 (2, 3)
6. NoBTOpEHHe n Ne 526

7. Pedbnekcusa
y4yeGHOM ges-
TENbHOCTU Ha
ypoKe

MpoponuTte BbiCKa3biBaHUSA 06 ypoKe.
7 yaHan(@a) ... .

7 Hay4unca(ace) ... .

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

8. UHdopma-
uMs o gomall-
HEM 3ajaHuu

§ 14, N2 509, 511, 514

Tema ypoka
Tun ypoka

Popmupyemble
pe3ynbTarbl

lMnaHupyemsbie
pe3ynbrarsl

OcHoOBHbIe
MOHATUSA

TexHonornyeckas Kapta ypoka N2 48

MpousBeaeHne pasHOCTU U CYMMbl ABYX Bblpa*KeHUM
YpoK 0606LeHMA U cucTeMaTn3dalmnm 3HaHUm

lMpeameTHble: 0606WUTL U CUCTEMATU3MPOBATb 3HAHUA M HaBbIK
NPUMEHEHNS NpaBuna NPoM3BeaeHNsT PAa3HOCTU U CyMMbI IBYX Bbipa-
HEHUN.

JIN4HOCTHbIE: pPa3BMBaTb HAaBblKM CaMOCTOSITENNbHON PabOoThbl, aHaNM-
3a CBOEeN paboThl.

MeTtanpegmeTHbie: GOPMUPOBaTb YMEHWE OCYLECTBNATb KOHTPOIb
CBOEN AedaATeNIbHOCTU B NMpoLIecce AOCTUKEHUS pe3ybTaTa.

Yyaluics HayyuTcs NMPUMEHSTb NPaBWIO MPOU3BEAEHUS Pa3HOCTU
M CYMMbI [1BYX BblpaxKeHWi.

dopmMyna COKpaLIEHHOO YMHOMEHUS, NPaBUIO NPou3BedeHWs pas-
HOCTM U CYMMbI [BYX BbIparKEHMWM.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

®opma 3ajaHns AnA yHaWnXcs, BbIMONHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTIKEHUIO MIaHUpyeMbIX Pe3ybTaToB
nposefeHus saum
naaKTMyeckue
YpoKa il Y4eGHuK Ava
matepuans

1. OpraHusauuoHHbIR 3Tan

2. MNocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHOM JeATENIbHOCTM yUalluxcs

3. MpoBepKa gomMalwHero 3agaHus

4. AkTyanusa- (0} YctHo: N2 506

LUua 3HaHUKN

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

M cucTtemaTusa-

UM 3HAHUM

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

3HaHWUN

7. NMoBTOpeHue 7 Ne 527, 528

8. Pednekcus MpoponuTe BbiCKa3blBaHWs 06 ypoKe.

y4yeGHOM pes- 1. CamMblM MHTEPECHbIM Ha YPOKe AN MeHS 6bIo ... .
TEeNbHOCTU Ha 2. 9 Hayuuncs(ace) ... .

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

9. UHdopma- § 14, N2 520, 522, 524,

uua o gomalu- non. N 532

HeM 3ajaHum

KomMeHTapuu K ynpaxHeHuam

N2 521 (5). (2 + 1)(22+ 1)(2* + 1)(28 + 1)(2'° + 1) — 232 =
(2-D(2+1)(22+ D24+ 1)(28+1)(216+ 1) — 2% =
(22— 1)(22+ 1)(2% + 1)(25 + 1)(216 + 1) — 232 =
= (2P -1D)(2*+ 1)(28 + 1)(210 + 1) — 292 =
=(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

dopmupyemsbie
pesynbTartbl

lMnaunpyemble

TexHonornyeckasa Kapta ypoka N2 49

PasHocTb KBaagpaToOB ABYX Bblpa>KeHHit
YpOK M3y4yeHns HOBOro matepuana

MpegmeTHbIe: GOPMUPOBATL YMEHUE NMPUMEHATb GOPMYY PasHOCTU
KBaJpaToOB [ABYX BblparKEHMUIA.

JIn4HOCTHbIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLWEHWE K 0BYHEHMUIO,
rOTOBHOCTb K CaMOPa3BUTHIO U CaMO06Pa30BaHUI0 Ha OCHOBE MOTH-
BaLMM K 0GY4YEHUIO M NMO3HaHMIO.

MeTtanpeameTHbie: GOPMUPOBaTL YMEHWE CPaBHUBATb, aHaNU3MpPO-
BaTb, MOAENMPOBaTL BbIGOP CMNOCOGOB AEATENBHOCTH.

Yyawmnmca HayduTca npuMeHaTb Gopmysly pasHOCTM KBagpaToB ABYX

pe3ysibTatbl Bblpa)KEHl/Ilh.
OCHOBHble dopMyna pa3HOCTU KBaAAPaTOB ABYX BblPaXKEHWUN.
MOHATHUSA
OpraHu3aunoHHas CTPYKTypa ypoKa
dopma 3apaHua Ans yyawuxcsi, BbiNoJHEHWEe KOTOPbIX NPUBEAET
Sransl opraHu- K AOCTMKEHUIO MIaHUPYEMbIX Pe3yNbTaToB
npoBeAeHuUst -~
ypoKa va YueBHUK Aunpaktuyeckune
Matepuanbl
1 2 3 4

1. OpraHnsauuoHHbIi 3Tan

2. MNocTaHoOBKa Lienu U 3aa4y ypoka. MoTUBaLMa y4e6HON AeATEIbHOCTU yYallmxcs

3. AKkTyanusa-
LA 3HAHUIK

® Ne 530, 531

4. U3yyeHue
HOBOro mare-
puana

0} TeopeTnyeckuit matepunan § 15

5. NepBuyHoe
3aKpenneHue
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 cnexyeT roBopuTh yyanmMcs, 9TO B 3TOM Iaparpade OHU U3yJaioT HO-
ByI0 (popmyary. 31€Ch TPUBOAUTCS MHAA TPAKTOBKA U MHOE IIPUMEHEHHE 3HAKO-
MOTO TOXJAECTBA. BaKHO MOJYEPKHYTH, UTO 3TO TOXKJECTBO JAET €IE OJUH CIIO-
€006 pa3I0KEHUSI MHOTOUYJIEHA Ha MHOXUTENIH, OTIMYHBINA OT BBIHECEHUS obImie-
ro MHOXHUTEJS 32 CKOOKH M METOJA TPYIIIUPOBKH.

OnHa U3 OCHOBHBIX CJIOKHOCTEU — HAYYUTD 3aIIMCHIBATDH ABYWIEH B BHJE
Pa3HOCTHU KBaJPaTOB JBYX BbIpaskeHUM. [loaToMy B Hauasie nsydeHus 3TON TEMbI
pyu 0(POPMJIEHUH PENICHUs 33/1a4 HE CJIEAYEeT IPOIYCKaTh 3TAIl IPEICTABIECHUS
BBIPWKEHUSA B BUJI€ KBaJpaTa HEKOTOPOTO BBIPAKEHUS.

Popmysry pa3HOCTH KBaJ[paTOB U €€ CJIOBECHYIO (DOPMYJIUPOBKY yJalllecs
JIOJKHBI 3aITOMHUTD.

TexHonornyeckasa Kaprta ypoka N2 50

Tema ypoKa Pa3HocTb KBaagpaToB BYX BbIpaXeHUW

Tun ypoKa YPOK 3aKkpenneHns 3HaHun

dopmupyembie lpeameTHble: 3aKpenuTb HaBbIK MPUMEHeHUs GopMysbl PpasHOCTU
pe3ynbTarbl KBaApaToB [BYX BblparKEHUN.

JInYHOCTHbIE: Pa3BUBaATb HAaBbIKM CaMOCTOSTENIbHOM PaboThbl, aHaNu-
3a CBOEeN paboThl.

MeTtanpegmeTHbie: GOpMUPOBaTb YMEHME ONPeAensTb CNocobbl Aen-
CTBUIM B pamMKax MPeLsIOXXeHHbIX YCIOBUA U TpeOGOBaHWK, KOPPEKTH-
poBaTb CBOMW AEWCTBUSA B COOTBETCTBUM C UBMEHSAIOWENCS CUTyaLUEN.

lMnaHnpyemsble 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 y4alnxcs, BbINOJIHEHUE KOTOPbIX NPUBEAET
Stan opraHu- K AOCTUEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposefeHus saunm
naaKTUyecKkue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4eGHOWN AeATE/IbHOCTU y4alluxcs

3. NMpoBepka gomaluHero 3agaHus

4. AkTyanusa- ) Ne 535
1A 3HAHUK
5. 3akpenne- O] Ne 542, 546, 548, 550, 552,
HUE U3Y4YEHHO- 554-557
ro marepuvana
n Ne 126
6. KoHTponb N2 123 (6-10),
U KOppeKuusa 125 (1, 2)
3HaHUN1
7. MNoBTOpeHue n N2 560
8. Pednekcusa 3agaHus Ha ypoke 6blnu:
y4yeGHOM ges- a) Nérkue;
TeNIbHOCTU Ha 0) TpyAHblE.
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.
CiefoBaTesbHO, 3HAYEHUS BbIpOKEeHUN @ — b u a + b — HaTypaibHbIe Je-
urenn yucaa 7. [onygaem, urtoa -b=1,a+b="7. Orciopaa=4, b =3.
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Ne 557. meem: (b — 2)(b + 2)x =D — 2.
Ecin b = 2, To ypaBaenue npunnmaer Bug 0x = 0 u MeeT G6eCKOHEYHO
MHOT'O KOPHEM.
Ecin b = -2, to ypaBHenue npunumaer Bug 0x = —4 1 He UMeeT KOpPHEil.
Ecru b # 2 u b # -2, To ypaBHEHHME HMEET E€JMHCTBEHHBIH KOPEHb

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

§ 16. KBapgpaTt cymMbl U KBaagpaT pa3HOCTU ABYX BbIpaXXeHUMN

TexHonornyeckasa Kaprta ypoka N2 51

Tema ypoka KBagpat cymMMbl M KBagpaT pa3sHOCTU ABYX BbipaxKeHUW
Tun ypoka YPOK U3y4yeHust HOBOro Matepuana
®dopmupyembie MpeameTHbie: GOPMUPOBaTb YMEHUE AOKa3biBaTb U NPUMEHSATL dop-
pe3ynbTarbl Mynbl KBajpaTa CyMMbl M KBajpaTa Pa3HOCTW [BYX BbIPaxKeHUM.
JIn4HOCTHbIE: GOPMUPOBATL UHTEPEC K U3YHEHWUIO TEMbI U XKenaHue
NMPUMEHATDb anO6peTéHHble 3HaHNA N YMEHUA.
MeTtanpeameTHbie: GOpMUPOBaTL YMEHWe WCMonb30BaTh npuobpe-
TEHHbIE 3HaHWUS B NPAKTUYECKOW AeATENbHOCTH.
MnaHupyembie Yyalmincs HayduTcs [0KasblBaTb M NMPUMEHSTb GOpMynbl KBajpaTa
pesynbTathbl CYMMbI M KBafpaTa pa3HOCTU ABYX BbIParKeHWNM.
OCHOBHbIE dopmyna KBagpaTa CyMMbl ABYX Bbipa)KeHuit, dopmyna KBagpaTta
MOHATUS PasHOCTV ABYX BblpaxKeHWH.
OpraHu3aLMOoHHas CTPYKTypa ypoKa
dopma 3agaHusa Ans ydawmxcs, BbiNOJHEHUE KOTOPbIX NPUBEAET
Sranbl opraHu- K AOCTUKEHMUIO MIaHNPYEMbIX pe3ynbTaToB
npoBeAeHus saum
ypoka va Y4e6HUK Ounpaktuyeckue
maTtepuansi
1 2 3 4

1. OpraHu3auMoHHbIN 3Tan

2. MNocTtaHoBKa uenu u 3agad ypoka. MotuBauus y4ueGHON JEeATENIbHOCTM yUallmuxcs

3. AKkTyanusa-
Uua 3HaHUKN

o) Ne 564, 565
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OKOHYaHue

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

MeToanyeckue KOMMeEHTapuu

BeiBoz popMysipl KBaJipaTa CyMMBI U KBaJ[paTa PasHOCTH JABYX BBIPAKEHUN
HE NPEACTABIAET JJIS YIAIUXCSA CI0XKHOCTH. I103TOMY MOKHO HPEIOKUTD ydae-
HUKaM BBIIIOJIHUTH JOKA3aTEJIbCTBO CAMOCTOSITEIBHO, IPEABAPUTEIBHO CAEIaB
TaKUe 3AIUCH:

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

(a—b)*=(a-b)a-b)

B 3aBucUMOCTH OT BO3MOKHOCTEH KJIACCA MOKET OKA3aThCs IeIecoodpas-
HBIM YK€ Ha IIEPBBIX TAIAX 3HAKOMCTBA ¢ (POPMYJIaMH IPOULTIOCTPHUPOBATD HX
JIOKA3aTeJIbCTBA C IIOMOINBIO TEOMETPUUCCKON MHTEPIPETALNU: pa3odpars pe-
menue 3agaun Ne 601.

@®opmyIibl KBapaTa CyMMbI U KBaJ[paTa Pa3HOCTH U UX CJIOBECHBbIE (popmy-
JIMPOBKU yYaIUeCs 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
pe3ynbrarsl CYMMbI ¥ KBagpaTta pa3HOCTU [ABYX BblparKEHUN.

JIn4HOCTHbIE: popMUMpOBaTbL YMEHWE MNaHWpPoBaTb CBOM [AEUCTBUA
B COOTBETCTBUU C y4eOHbIM 3aJaHUEM.
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MeTtanpeameTHble: GOPMUPOBaTb YMEHWEe COOTHOCUTb CBOW [el-
CTBWSA C MNaHMPYEeMbIMW pe3ynbTaTaMu.

Mnanupyembie Yyawminca Haydutca npuMeHaTb GopMynbl KBajpaTta CyMMbl U KBa-
pesynbTathbi Apata pasHOCTU ABYX BbIPAKEHWN.
OcHoBHbIe dopmyna KBagpaTa CyMMbl [BYX BbIpaeHuit, dopmyna Ksagpata
NOHATHS Pa3HOCTH ABYX BblPaXEHNN.
OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3ajaHus Ans y4almxcs, BbiNoJHEHUE KOTOPbIX NpUBeaéT
Sransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3ynbTaToB
npoeeaeHus 3auun
naaKTUYecKkne
ypoKa il Y4yeGHUK finn
maTepuasbl

1. OpraHu3auMoHHbIi 3Tan

2. NocTtaHoBKa ULenu 1 3agad ypoka. MotuBauus y4e6HON JeATENIbHOCTM 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 marepuana
7 N2 128 (4-10)
6. MNoBTOpEHHUe 7 N° 618

7. Pednekcus
yyeGHOM pes-
TEeNbHOCTU Ha
ypoke

OTBETbTE Ha BOMPOCHI.

1. Mpw BbINOSIHEHWW KaKWX 3afaHni Bbl OWMGANCL? Movemy?
2. YKaxuTe NPUYMHbI YCNEXOB M HeyAay Ballen aesTenbHo-

CTU Ha ypoKe.

8. UHdopma-
uMs o gomawl-
HEeM 3aJaHuu

§ 16, N2 574, 576, 579, 582

KoMMeHTapuu K ynpaxKHeHusmM

Ne 602. Mimeem: (212 + 1)2 =4n? + 4n + 1 = 4n(n + 1) + 1. IlockonbKy 3HaYeHUE
BBIpKEHUs 72(7 + 1) ABISAETCS YETHBIM YUCIOM, 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

PopmupyemMblie lMpeameTHble: 3aKpenuTb HaBbIKM MPUMeHeHWs GopMyn KBagparta
pe3ynbTarbl CYMMbI M KBagpaTta pa3HOCTU ABYX BblparKeHUN.

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

MetanpeameTHbie: GOPMUPOBaTb YMEHME OCYLIECTBISTb KOHTPOJIb
CBOEN [esTeNbHOCTM B MpoLecce JOCTUXKEHUS pesynbTaTa.

lnaunpyemble Yyawmnmca HayduTca npuMeHaTb GopMybl KBagpaTta CyMMbl U KBaj-
pe3ynbTatbl paTa pa3HOCTU ABYX BbIPaXKEHWUN.

OCHOBHble dopmMyna KBagpata CymMMbl ABYX BblpaxeHuin, ¢opmyna KBagpaTta
MOHATUSA Pa3HOCTW ABYX BbIPaXKEHWUN.

OpraH13aLMoHHan CTPYKTypa ypoKa

dopma 3apgaHua Ana yyalmxcs, BbiNoJHEHUE KOTOPbIX NpuBeaséT
Srans opraHu- K JOCTMXKEHMIO MJIaHUPyeMbIX Pe3ybTaToB
nposeneHus sauum
MAaKTUYECKHE
ypoka il Yye6HUK Aua
maTtepuansl
1 2 3 4

1. OpraHusauMoHHbIi 3Tan

2. NoctaHoBKa uenu u 3agayd ypoka. MotuBauus y4ueGHOWN AeATE/IbHOCTU ydalluxcs

3. MpoBepKka gomaluHero 3agaHus

4. AkTyanusa- ) N2 569 (13-18)
LA 3HAHUI
5. KoHTponb n Ne 128 (1-3),
U KoppeKuums 130 (3), 131 (2)
3HaHUH
6. 3akpene- O] Ne 586, 588, 590, 592, 593, 595,
HUE U3YYEeHHO- 597, 604, 605
ro matepuana
n Ne 129

85



OKOHYaHue

1

2 3 4

7. NoBTOpEHME

n Ne 619

8. Pednekcus
y4yeGHOM pesn-
TENbHOCTU Ha
ypoke

OTBETbTE Ha BOMPOCHI.

YTo Bam 60siee BCEro yaanocb BO BpeMs ypoKa?

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

9. UHdopma-
uMsa o gomalu-
HeM 3ajaHuu

§ 16, N2 587, 589, 594

Tema ypoKa
Tun ypoKa

Popmupyemble
pe3ynbTarbl

lnaHupyemble
pe3ynbTarbl

OcHOBHbIE
MOHATUSA

TexHonornyeckasa Kaprta ypoka N¢ 54

KBagpart cymmbl U KBagpaTt pa3HOCTU ABYX BbipaXeHU#
YpoK 060611eH1a U cucteMaTn3almm 3HaHUn

lpeameTHble: 0606WUTL U CUCTEMATU3MPOBATbL 3HAHWUA U HaBbIKK
npumMeHeHuss GopMyn KBagpata CyMMbl U KBajpaTa pasHOCTU ABYX
BbIpaXKeHWMn.

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

MeTtanpegmeTtHble: dopMUpoBaTb YMEHWE CTaBUTb U HOPMYIUPO-
BaTb A/15 ce65 HOBble 3afayun B y4€GEe M MO3HaBaTENbHOW AESATENbHO-
CTW, pa3BMBaTb MOTUBbI M MHTEPECHbl CBOEN MO3HaBaTe/bHOW Aes-
TENbHOCTH.

Yyawmmcsa HayduTca npuMeHaTb Gopmysbl KBagpaTta CyMMbl U KBaj-
pata pa3HOCTW ABYX BblParKEHUN.

dopmyna KBagpaTa CyMMbl ABYX BblparKeHWit, dopmyna KBagpaTa
PasHOCTV ABYX BblpaxKeHWH.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

JTanbl
npoBeaeHUs
ypoOKa

dopma 3aaaHua AnS yyaluxcsl, BbiNoJHEHWe KOTOPbIX NPpUBEAET
opraHu- K JJOCTMXKEHMIO MIaHUPyeMbIX pe3ynbTaToB
3auuu naaKTMyecKue
va Y4yeGHUK Ana
martepuansbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4eGHOWN AeATE/IbHOCTU y4alluxcs

3. NMpoBepka gomaluHero 3agaHus

4. AkTyanusa-
LMSA 3HaHUN

(0] Ne 127 (1-5)

5. 0606LeHune
U cucTemaTusa-

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

LM 3HAHUI

" Ne 131 (3, 4)

6. NMoBTOpEHHUE

n Ne 620, 621

7. Pednekcus
y4yeGHOM ges-
TENbHOCTU Ha
ypoKe

OTBeTbTE Ha BOMPOCHI.
Y10 Bbl OXMAANM OT ypoka? YT1o nonyynnocb? Yto He no-
Sy4Ynnocb?

8. Undopma-
umMs o gomalu-
HEM 3agaHuu

§ 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. CnexoBareabHO, UCKOMBI

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

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

WU Pa3HOCTU ABYX BblpaXeHUM

TexHonornyeckasa Kaprta ypoka N2 55

Tema ypoka NMpeoGpa3oBaHue MHOrowleHa B KBajpaT CyMMbl WAM Pa3HOCTH
ABYX BblpaXeHUi

Tun ypoKa YpOK “3y4yeHna HOBOro matepuana

dopmupyembie lpeagmeTHbIe: GOPMUPOBATL YMEHUE Mpeobpa3oBbiBaTb MHOIOY/IEH

pe3y/bTrarbl B KBaJpaT CyMMbl UKW Pa3HOCTH 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-
Kauuu.

lMnaHupyemble Yyalwmncs HayuuTcs npeobpas3oBbiBaTb MHOTOYSIEH B KBapaT CyMMbl

pe3y/bTrarbl WKW Pa3HOCTU ABYX BblpaxeHWN.

OcHOBHble dopmyna KBagpata CyMMbl ABYX BblpayKeHui, dopMyna KBagpaTa

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

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

1. OpraHu3auMoHHbIi 3Tan

2. MNocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHON JeATEIbHOCTM yUallmuxcs

3. AKTyanusa-
Lua 3HaHUKN

[} 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
HOBOIro mare- n Ne 132 (5-8)
puana
6. NoBTOpeHue n N2 666
7. Pedbnekcus MpoaonKnTte BbiCKa3biBaHWS 06 ypoKe.
y4yeGHOMN ges- 7 y3nan(a) ... .
TeNIbHOCTU Ha 7 Hayyunca(acn) ... .
YPOKe ¢ noHan(a), 4To Mory ... .
8. Undopma- § 17, N2 627, 629, 631
uMa o gomalu-
HEeM 3ajaHuu

MeToanyeckue KoOMMeEHTapuu

He cieayeT roBOpuTh yqamumcs, 4TO B 3TOM Iaparpade OHU U3ydaioT HO-
ByI0 hopmyJry. 3/ieCh IPUBOAUTCA MHAsA TPAKTOBKA U MHOE IIPUMEHEHHME 3HAKO-
MOTO TOXJECTBA.

YMmenue BUieTh B JAHHOM TPEXUWIEHE IOJTHBIA KBAJpaT MPUOOpPETAeTCS
y9aImuMUCca He cpasy. 3eCh GOIBIIYI0 POJIb UTPAET KOJUIECTBO MIPUMEPOB, pa-
300paHHBIX y IOCKH, A TAKXKE 3aJaHUH, BBHIIOJHEHHDBIX CAMOCTOSTETHHO.

Ha nepspIx sTanax udydeHus 3TOH TeMbl O(DOPMJIEHUE PEUIEHUN JOKHO
OBITH JOCTATOYHO IIOAPOOHBIM, HAIIPUMEP TAK, KAaK II0Ka3aHO B IpuMmepe 1 mapa-
rpacda. B panpHelineM B 3aBUCMMOCTH OT IPUOOPETEHHBIX HABLIKOB MOYKHO
B pEIIEHUM OIYCTUTH 3TAIl IPECTABJICHUA OAHOWIEHA B BUJIE KBaJipaTa HEKOTO-
PpOro BbIpaKEHUs.

Haubosiee TPy HBIMM JUIS yIAIUXCS SABISIOTCS T€ 33a4i, IPU PeIleHun
KOTOPBIX Ha/I0 BbIIEIUTD IOTHLIN KBagpat. [Ipumeps 5 n 6, paso6pansbie B ma-
parpade, OTHOCATCS K TAKOMY THUITY 3a/ad.
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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
dopmupyemblie lpegmeTHble: 3aKpenuTb HaBblKWM Npeobpa3oBaHWA MHOrO4YJeHa
pe3ynbTarhl B KBaZpaT CYMMbl UM PA3HOCTU [IBYX BbIParKEHUM.
JIn4yHocTHble: GOPMUPOBATb CMNOCOBHOCTb OCO3HAHHOIO BbiGOpa WM
NOCTPOEHMS AanbHENLWEN UHAMBWUAYANIbHON TPAEKTOPUM 0BYyYEHUS.
MeTtanpegmeTHsbie: onpeaensTb crnocobbl AENCTBUM B pamMKax npen-
JIOXKEHHbIX YC/IOBUM U TpeboBaHWN, KOPPEKTUPOBATL CBOWU AENCTBUSA
B COOTBETCTBMM C UBMEHSAIOLLENCH CUTyaLMEN.
lMnaHnpyemsble Yyawumncsa Hayyutcs NpUMeHAaTb npeobpa3oBaHWMe MHOrodvfieHa B
pe3ynbTarbl KBaapaT CyMMbl WM PA3HOCTU [ABYX BblParKEHWUM NPU pelleHnn maTte-
MaTUYeCKMX 3aaau.
OcHoBHbIE dopmyna KBagpaTta CymMMbl ABYX BblpakeHur, dopMyna KBagpaTta
MOHATUSA pasHOCTM ABYX BblparKeHWW, MNONHbIM KBaApaT, BblAeNeHne KBagpaTa
ABy4neHa.
OpraHuM3auuMoHHaa CTPYKTypa ypoKa
¢opma 3a.anm1 ANA y4auwuxcs, BbiNoJIHEHUE KOTOPbIX anBeAéT
Stans opraHu- K AOCTUXXEHMIO MJIaHUPYeMbIX pe3y/bTaTos
nposegeHus -
naaKTUYecKue
ypoKa va Yue6HUK Ana
MaTepuanbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

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

3. lMpoBepKa gomMalluHero 3agaHus

4. AKTyanusa-
Lua 3HaHUKN

(] 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. MNoBTOpEHue

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 ypoka. Kaknumu cnoco6amu Bbl
TENIbHOCTHU Ha nX npeoaoneBann?
ypoKe
8. UHdopma- § 17, N° 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-
91 HEOOXOAUMO yKa3aTh 3HAaYE€HUE BBIPAKEHUS U 3HAYECHUE IEPEMEHHOM,
OpyU KOTOPOM BBIPaXKEHUE JOCTUTAET HAMOOJIbIIEr0 WM HaUMEHBIIEro
3HAYCHUS.

9 2
0 8l 4,8 9. 904 _ (9 o 4| _((3.,._ 903 2 -
Ne 652. TR At (496 y j ((QX y )(2x+y D

TexHonornyeckasa Kaprta ypoka N2 57

Tema ypoka Mpeo6pasoBaHue MHOrouleHa B KBagpaT CyMMbl WM PasHOCTU
ABYX BblpaXXeHui

Tun ypoKa YpoK 0606LeHMA U cucTeEMaTn3aL M 3HaHWUM

PopmupyemMble lNpegmeTHbie: 0606LMUTb U CUCTEMATU3NPOBATb 3HAHUA U HaBbIKK

pe3ynbratbl npeobpa3oBaHna MHOrOYIEHa B KBaapaT CyMMbl MW Pa3HOCTU ABYX
BbIPaXeHUN.

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

BaTb A5 ce6s HOBble 3a4a4u B yqé6e W NOo3HaBaTebHOW eATeNbHO-
CTW, pa3BMBaTb MOTUBbI U UHTEPEeChbl CBOEW MO3HaBaTeNbHOW Aed-

TENbHOCTHU.
lMnaHupyemble Yyalummcs HayunTcs NpUMeHsTb npeobpa3oBaHne MHOMo4Y1eHa B KBaj-
pe3ynbTarbl paT CyMMbl WM Pa3HOCTU ABYX BblpaXeHWUM NpU peLeHnn MaTtemaTtu-

HYEeCKMUX 3aaad.

921



OcHOBHbIE dopmyna KBagpaTa CyMMbl ABYX BbipaKeHui, dopmMyna KBagpaTa
MOHATUSA PasHOCTV [IBYX BblpaKeHWM, NoMHbIA KBagpaT, BblaeneHue KBagpaTa
JBYY/IeHa.

OpraHuM3aluMOHHaAA CTPYKTypa ypoKa

®opma 3afaHus Ans ydalmxces, BbiNojIHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTUKEHMIO MIaHUPyEMbIX pe3ynbTaToB
npoBeAeHus saum
naaKTUYecKne
ypoka va Y4e6HUK Ava
maTtepuanbl

1. OpraHu3auMoHHbIi 3Tan

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

3. MpoBepka gomaluHero 3agaHus

4. AKTyanusa- 0] YcTHO. Kakre 13 gaHHbIX paBEHCTB ABAAIOTCA TOX/AECTBOM:
LS 3HaAHWUI 1) %2 - 10x + 25 = (x — 5)%; a2 -2x+1=x>-1)3
2) x2 +10x + 25 = (x — 5)% Hx2+2x+1=(x+1)??

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

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

3HaHUK

7. NMoBTOpeHue 7 N2 663, 668, 669

8. Pednekcus MpoaonuTte BbiCKa3biBaHWs 006 ypoKe.

y4yeGHoOM aes- 1. 3HaHU4, NonyYyeHHble Ha YPOKe, MHe HEOOXOAUMBI ... .
TEeNbHOCTU Ha 2. 9 nonyymn(a) nosie3Hyto MHPoOpPMaLMIO O TOM, YTO ... .
ypokKe

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

1S 0 gomalu-
HeMm 3ajaHuu

KoMMeHTapuu K ynpaxHeHusam
N2 654 (5). x>+ by’ + day —dy + 4 =x> +day + 4> + y> —dy + 4 = (x + 2y)% +
+ (y — 2)2
Ne 655 (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)%*=
=@x+y+4)(x-y).

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

lnaunpyemble
pe3ynbTarbl

OCHOBHble
MOHATUSA

TexHonornyeckasa Kaprta ypoka N2 59

CymMa M pa3sHOCTb Ky6OB [BYX BbipaKeHuii
YpOK M3y4yeHUs 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 CamMOpa3BUTUIO U cCaMo0bpa3oBaHUi0 Ha OCHOBE MOTU-
BaLMKU K OBYYEHUIO U NO3HAHMUIO.

MeTtanpegmeTHble: GOPMUPOBATL YMEHUE CTPOWUTb JIOrMYECKoe pac-
Cy)kaeHue, yMo3aK/lloyeHne (MHAYKTUBHOE, IeflyKTMBHOE W Mo aHano-
rMW) 1 JenaTtb BbIBOAbI.

Yyalmincs HayduTcs JOKasbiBaTb U NMPUMEHATb GOPMYybl CYMMbl U
pPas3HOCTM Ky6OB ABYX BblpaxeHWUHN.

dopmyna cyMmbl Ky60OB ABYX BblparK€HWM, HEMOMHbIK KBaApaT pasHo-

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

®opma 3ajaHns ANA yHaWnXCs, BbIMONHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTHKEHUIO MIaHUpyeMbIX Pe3ybTaToB
nposefeHus saum
naaKTMyeckue
YpoKa il YueGHuK Ava
matepuans

1. OpraHu3auMoHHbIi 3Tan

2. MNocTtaHoBKa Uenu 1 3agad ypoka. MotuBauus yueGHOM JeATEIbHOCTU yUyalluxcs

3. AKTyanusa- (o} YcTHo: N2 671-673
UM 3HAHUMN

4. U3yyeHune (o} TeopeTnyeckuin matepuan § 18
HOBOro mate-
puana

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

6. NMoBTOpEHHE 7 Ne 701

7. Utorm ypoka Bonpocbl 1-6
8. UHdopma- § 18, Bonpockl 1-6, N2 676, 678,
uua o0 Aomalu- 680, 684

HeM 3ajaHuun

MeTtoanyeckne KoOMMeEHTapuu

Jlokas3aTeabcTBO (POPMyJ CYMMBI M PA3HOCTH KyOOB JBYX BBIPAXKEHHIT HE
BBI3bIBAET OCOOBIX CIOKHOCTEH y ydammxcst. [109TOMy MOKHO HPEIOKUTD yua-
LIMCSI CAMOCTOSITEJIBHO YMHOXUTD ABYWIeH a + b Ha tpéxunen a® — ab + b*> u
C/le/IaTh BBIBO/.

Jist jokasaTeabeTBa GOPMyIbl PA3ZHOCTH KyOOB MOXKHO MOJCKA3aTh IEp-
Bbitt mar: a® — b3 = a® + (=b)>.

Yuamuecs JOKHBI 3aIIOMHUTD (DOPMYJIBI U UX CJIOBECHBIE (DOPMYJIUPOBKH.

VYuamuecst JODKHBI YCBOUTDb, YTO U3Y4EHHBbIC (POPMYJIbI IPUMEHSIOTCS
B JIBYX HAIPABJICHUSX: KaK (POPMYJIbI, KOTOPbIE UCIIOIb3YIOTCS JUIsl Pa3I0KeHUs
MHOTOWICHA HA MHOKHUTEIH, U KaK GOPMyJIbl COKPAIEHHOIO YyMHOKEHUSI.

Ha nepBbIx sTanax npuMeHeHns U3ydeHHbIX POpMY.I IpU 0(OPMICHUH TIPH-
MEpPOB HE CJIE/lyeT OIyCKAaTh 3aITUCh IPOMEKYTOUHBIX pe3ynbraroB. Creayer oGpa-
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TUTb BHUMAHUE YYaIIUXCA HA TO, YTO IPUMEPDHI CTAHOBATCHA JOCTATOYHO CJIOKHDI-
MU JUI TOTO, YTOObI OTCIE€KUBATh BCE NMPEOOPA3OBAHMSA B YME, U MOIbITKA 060M-
TUCH 6€3 3aINCH TPOMEKYTOUHBIX PE3yJIbTaTOB MOXKET ObITh HCTOYHUKOM OIIMOOK.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

MnaHupyemsbie

TexHonornyeckasa Kaprta ypoka N2 60

CymMMa 1 pa3HOCTb Ky6GOB ABYX BbipaxKeHui
YpoK 3aKpenneHns 3HaHum

lMpeameTHbIe: 3aKPENUTb HAaBbIKK MPUMEHEHUsT GOPMYST CYMMBbI U pas-
HOCTU Ky6O0B [IBYX BbIparKEHWW.

JINYHOCTHbIE: pPa3BMBaTb HaBbIKM CaMOCTOSITENIbHON PabOThl, aHau-
3a CBOEeN paboThl.

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

Yyalmmcsa Haydutcs nNpumMeHaTb Gopmysibl CYMMbl U Pa3HOCTU KYGOB

pe3ynbrarsl [BYX BblpaXKEHUN.
OCHOBHble dopmyna cymMbl Ky6OB ABYX BblparKeHWM, HEMOMHbIN KBaapaTt pa3Ho-
MOHATUSA CcT1, dopMyna pa3HOCTM KyOOB ABYX BblpaXeHWM, HEMOMHbIM KBagpaT
CYMMBbl.
OpraHusauuoHHas CTPYKTypa ypoKa
CDopMa 3a,qa|-w|ﬂ AN y4auuxcsd, BbiNOJIHEHUE KOTOPbIX I'IpVIBeAéT
Srans opraHu- K JOCTUXKEHMIO MJIaHUPyeMbIX Pe3yibTaToB
nposeaeHus —
ypoKa va YueBHUK Ounpaktuyeckue
MaTepuanbl
1 2 3 4

1. OpraHusauMnoHHbIN 3Tan

2. NoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHON AEeATE/IbHOCTU y4alluxcs

3. lMpoBepKa gomMallHero 3agaHusa

4. AkTyanusa-
L1A 3HAHUNK

0] Bonpockl 1-6

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

® Ne 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. NMoBTOpeHue " N2 702
8. Pednekcus Ha ypoke MHe 6bl110:
y4yeGHOM pes- a) 04eHb UHTEPECHO;
TeNbHOCTU Ha 6) He 0YEHb MHTEPECHO;
ypoke B) UHTEPECHO;

) COBCEM HE MHTEPECHO.

9. Undopma- 8§ 18, N2 686, 689, 691, 693, 698
uMs 0 gomall-
HeM 3ajaHuu

KoMMeHTapuu K ynpaxHeHusM

N2 692. UncI0 77 JOKHO JEeTUTHCST HALIEJIO KaK Ha 2, TaK ¥ Ha 3 ¥ 1P 5TOM IIpU-
HUMATh HauMeHblIee 3HadeHne. OTcoa noayyaem, 4ro 7 = 6.

N2 698. x7 — 6x%y% — y® = x° — b — 62%y% = (&% — y?) (&5 + 2y? + y*) — 6272
=2(x% = 22%% + y? + 3x%Y?) — 6x%y% = (2 — y?)? + 62%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 CroCo-

pe3ynbTarbl Obl PA3/I0XKEHUA MHOTOYIEHA HA MHOXUTENN.

JInyHOCTHbIE: HGOPMMPOBATL MHTEPEC K M3YYEHMUIO TeMbl U XKenaHue
NPUMEHSTb MPUOBPETEHHBIE 3HAHUS U YMEHMUS.

MetanpegmeTHbie: GOPMUPOBaTb YMEHUE YCTaHABAMBATb aHaNormu,
KlaccMbULMpPoBaTh, CAMOCTOSATENbHO BbiGMPaTh OCHOBAHUA U KpUTe-
pUK ans KnaccuduKaumu, aenatb BblBOAbI.
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lMnaHupyemsbie

Yyalmmcs Hayyutcs NPUMEHSTb PassinyHble Croco6bl pas3oXeHus

pesynbTathbl MHOrOY/IEHa Ha MHOXUTENN.
CHOBHbIE bIHECEHWE OOLEero MHOMUTENS 3a CKOOKM, MeTo rpynnupoBKM,
0 B 6 6
noHATUA bopMyIibl COKPALLEHHOTO YMHOMKEHMA.
OpraHu3alUUOHHasA CTPYKTypa ypoKa
dopma 3ajaHns Ans y4almxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Sranbi opranu- K AOCTMXKEHMIO NIaHUPYEMbIX pe3ybTaToB
npoBeaeHUs saLum
naaKTUyeckue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHnsauMnoHHbIN 3Tan

2. MNocTaHoOBKa Uenu 1 3agad ypoka. MotuBaumsa y4eOHOM JeATEeIbHOCTU yvyalumnxcs

3. AKtyanusa- 0} Ne 704, 705

Uus 3HAHUN

4. U3yyeHune ) TeopeTnyeckuin matepvan § 19

HOBOro mate-

puana

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

3aKpenneHue

HOBOro mare- " Ne 144
puana

6. NMoBTOpEHHe n Ne 742

7. Pedbnekcusa
yyebOHOM pes-
TeNbHOCTU Ha
ypokKe

Mpononute BbiCKa3biBaHWA 06 ypOKe.
1. 3HaHUS, NONyYEHHbIE Ha YPOKe, MHE HEOBXOANMBbI ... .
2. 9 nony4mn(a) nonesHyo MHPOpPMaLMIO O TOM, YTO ... .

8. UHdopma-
uMs 0 gomall-
HEeM 3ajaHuu

§ 19, N2 708, 710, 712, 714

MeToanyecKkue KOMMEHTapUu

Jlo cux mop y4eHHKH pacKIabIBaId MHOTOYWIEHBI HA MHOKUTENH, MOJIb-
3ydCh, KaK IIPABWJIO, TOJbKO KaKMM-TO OJHUM CIIOCOOOM: C IIOMOIIbIO BhIHECE-
HUS OOIIETO MHOKUTENS 32 CKOOKU, METOAOM TPYIIIUPOBKU, € IOMOIILIO (pop-
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Mya. B aToMm maparpade mpezanaraeTcsi CHHTE3UPOBATh UX 3HAHUSI U YMEHUS
PACKIabIBATh MHOTOUYJIEHBI HA MHOXKUTEH, T. €. B paMKaX peleHMs OJHOH 3a-
Jlauy HAY4YUTLCS IOCJIEOBATEILHO IOIb30BAThCS paHee M3YYeHHBIMU METOJa-
MU, CAMOCTOSITEJIBHO OIpeAe/Isisi HAOOP HYKHBIX METOAOB U IOPSIAOK UX IIpHUMe-
HeHus. A 3To yke camMo 1o cebe HenpocTo. IToaToMy maTepuan aToro naparpa-
¢a cioxen.

Pexomenpanuy, janele B naparpadge, HOCSAT AOCTATOYHO OOLIMI XapaK-
Tep, MO3TOMY HE BCEr/la MOTYT IOMOYb PEIUTh KOHKPETHYIO 3aja4dy. Ho aTo co-
BEPIIEHHO HE O3HAYAET, YTO JJAHHbIE PEKOMEHJIAIINU HE ABJISIOTCS I1OJE3HbIMMU.
OHU YKa3bIBAIOT OPUEHTHUPHI B IOMCKE WIEU PEMIEHUsI pACCMATPHUBAEMOTO KJIac-
ca 3aJja4, a TAKXe 3aAKJIaJbIBAIOT OCHOBbI ITOPUTMHUYECKOI'O MBIIUIEHUS Yda-
IIXCS.

IIpumepsl, paccMoTpeHHBIE B Haparpade, pasHOOOPas3HbI, a IIOTOMY JIO-
CTaTOYHO IIOJHO JEMOHCTPUPYIOT OCHOBHBIE HJEH, 3aJI0KECHHbIE B CUCTEME
YIPaKHEHUHA.

TexHonornyeckasa Kaprta ypoka N2 62

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

Tun ypoka YpOK 3aKkpenneHns 3HaHun

Popmupyembie lpegMmeTHbIe: 3aKpenuTb HaBblKM MPUMEHEHWUS Pa3/IMYHbIX CMOCO-

pe3ynbTatbl OG0B Pa3/I0XKEHUS MHOIO4YIEHA HA MHOXUTENMN.
JIn4yHOCTHbIE: GOPMUPOBATb YMEHNE NPEACTaBATL PE3Y/NbTAT CBOEN
NeSATeNIbHOCTH.

MetanpegmeTtHbie: $OpMUPOBaTbL YMEHWE COOTHOCUTb CBOW [Jew-
CTBUSA C MIaHUPYyEMbIMU pe3y/bTaTamu.

lhaHupyemble Yyalwmmncs Haydutcs NPUMEHSTb PasfiniHble CrocoObl Pa3noXeHUs
pe3ynbTatbl MHOro4Y1eHa Ha MHOMXUTENN.

OCHOBHbI€e BbiHeceHWe 006Wero MHOXUTENS 3a CKOOKW, MeTond TpynnupoBKH,
MOHATUSA GopMyNbl COKPALLEHHOIO YMHOMXEHMUS.



OpraHu3alUUOHHasA CTPYKTypa ypoKa

ATanbl
npoBeaeHUs
ypoOKa

dopma 3aaaHua AnS yyaluxcsl, BbiNoJHEHNEe KOTOPbIX NPpUBEAET
opraHu- K JJOCTMXKEHMIO MIaHUPyeMbIX pe3ynbTaToB
3auuu naaKTMyecKue
va Y4yeGHUK Ana
martepuansbl

1. OpraHusauMnoHHbIN 3Tan

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

3. MpoBepKa gomMalLHEero 3agaHusa

4. AKtyanusa-
Uus 3HaHUN

0} YCTHO. Pa3noxknte Ha MHOXUTENN:
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. NoBTOpeHue

n Ne 743

7. Pednekcusa
y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

MpoaonnTte BbiCKa3biBaHWs 06 ypoKe.

1. CaMbIM MHTEPECHbLIM Ha YpOKe AN MeHs 6bIno ... .
2. 9 Hayuyuncs(acb) ... .

3. A xoTen(a) 6bl ellé y3HaTb ... .

8. UHdopma-
uMs 0 gomall-
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
MHOXUTENN

YpOK 3aKkpenneHns 3HaHun

lpegmeTHbIe: 3aKpenuTb HaBblKM MPUMEHEHUSA Pa3SIMYHbLIX CMOCO-
60B Pa3/IOKEHMUA MHOrO4YIEHA HA MHOXUTENMN.

JInyHOCTHbIE: HOPMUPOBATL YMEHWE MNaHMpPoBaTh CBOW [AEWCTBUS
B COOTBETCTBMM C Y4E6HbIM 3aaHUEM.

MertanpegmeTHbie: $OpMUPOBaTbL YMEHUE COOTHOCUTbL MOJYYEHHbIN
pesynbTaT C NOCTaBNEHHOM LeNblo.
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lMnaHnpyemble Yyalwmmncs Haydutcs NPUMEHSTb pasfiniHble CrocoObl Pas3noXeHUs

pes3ynbTathl MHOro4JieHa Ha MHOXWUTENN.
OCHOBHblE BblHeceHWe 06LIero MHOXWTENs 3a CKOGKW, MEeTOA rpPynnupOBKH,
MoHATUS $OpPMYbl COKPALLEHHOTO YMHOMKEHWS.

OpraHuM3aUMOHHaAA CTPYKTypa ypoKa

®opma 3ajaHns ANA yHalnXcs, BbIMONHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTUXKEHUIO MIaHUPyeMbIX pe3ynbTaToB
npoeeAeHus sauun
naaKTMvecKue
YypoKka il Y4eG6HUK Ava
matepuab

1. OpraHu3auuoHHbIN 3Tan

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

3. lMpoBepKa gomMalluHero 3agaHus

4. AKTyanusa- (0} YCTHO. PasnoxuTte Ha MHOXUTENMN:

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

5. 3akpenne- (0] Ne 727, 729-732

HUE U3YYEHHO-

ro martepuvana Ne 146

6. NMoBTOpEHHE M Ne 744

7. Pednekcus MpoaonKuTe BbiCKa3biBaHWUS 006 ypoOKe.

y4ye6HOM pes- 1. MHe NoHpaBUACSH CEMOAHSLHUA YPOK, HO ... .

TeNbHOCTU Ha 2. Ang MeHsa Tema TpyaHas, BOT €C/u 6bl ... .

ypoke 3. Ana MeHs TeMa nérkasa, u 1 ... .

8. UHdopma- § 19, N° 728, 733, 745

uMa o gomalu-

HeM 3ajaHuM

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: 0600WNUTL U CUCTEMATU3UPOBATb 3HAHWUS U HaBbIKK
NPUMEHEHUSA Pa3/IMYHbIX CNOCOG0B Pa3/oXeHUsa MHOrovleHa Ha
MHOXUTENN.

JIn4HOCTHbIE: pa3BMBaTb NO3HaBaTENbHbIN MHTEPEC K MaTemMaTUKe.

MetanpeametHbie: GOpMUPOBaTb YMEHUE WUCMNONb30BaTh Mpuobpe-
TEHHbIE 3HaHWS B NpaKTUYeCKOW AesATENbHOCTH.

Yyalmmncs Hayyutca NPUMEHATb PassinyHble Croco6bl Pas/oXeHus

pesynbTatbi MHOro4/IeHa Ha MHOXWTESN.
OCHOBHbIE BbiHeceHWe O06LEr0 MHOMMUTENS 3a CKOOKM, METOoA TpynnupOBKM,
MoHATUSA $OpPMYSbl COKPALLEHHOTO YMHOXKEHMS.
OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3apaHus Ans yyawmxcs, BbiNOJHEHUE KOTOPbIX NPUBEAET
Srans opraHu- K AOCTMKEHUIO MNaHUPYeMbIX Pe3yNbTaTos
npoBeaeHus saunm
MAAKTUYECKNE
ypoka va YueGHUK Ana
matepuanb
1 2 3 a

1. OpraHn3auMoHHbIN 3Tan

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

3. NMpoBepKa aomallHero 3agaHus

y4yeGHOM ges-
TENIbHOCTU Ha
ypoOKe

4. AkTyanusa- ) YCTHO. PasfioxXunte Ha MHOXUTENN:

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

5. 0606LeHne ) Ne 734, 736, 738, 739, 741

M cuctemaTusa-

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) oTBeyvasn(a) no npocbbe y4ynutens, gan(a) BEpHblM OTBET;
B) oTBeYasi(a) No cBoen nHuunaTMBe, HO Jasn(a) HeBEPHbIN
OTBET;

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

101




OKOHYaHue

1 2 3 4

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

KoMMeHTapuu K ynpaxKHeHUsM

Ne738. (2n— 1)2—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 BolpakeHust 72(n — 1)% sBisieTcst Y4ETHBIM YHMCIOM.

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

Ne74L. nt+ 2+ 1=n'+ 202+ 1 -n?=>+ 1) -n? =’ +1-n)(n’>+1+n).
Crenyer oOpaTUTh BHHUMAHUE YUYAIIUXCSI, YTO JUISI PEIICHUs 3aJa4U BbI-
[IOJIHUTh PA3JI0KEHNE HA MHOXHUTEIN HEZOCTATOYHO; HEOOXOAUMO emié
[I0Ka3aTh, YTO IIPH JIOOOM HATYpaJIbHOM 77 > 1 3HAaUeHHE BBIPAKEHUS
(n®> + 1 — n) 6onbiie 1. ATO MOKHO C/leaTh C MOMOMIbIO HABOASIIETO BO-
mpoca: «A ecu nepBbIil MHOXKUTEIb OKAKETCS PABHBIM 1, MOXHO JIH Cie-
JIATH BBIBOJI, UTO YKCJIO SABJSIETCS 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 GYHKUMU U GYHKLMOHANBbHOW 3aBUCK-
MOCTH.

JInyHOCTHbIE: GOPMUpPOBATL NPEACTABEHWE O MAaTEMATUYECKON Hay-
Ke Kak cdhepe MaTeMaTUYecKon AeATeNbHOCTU, 0 €€ 3HaYNMMOCTH AN9
pas3BUTUA LIMBUIU3ELIMN.

MetanpeagmeTtHbie: GOPMMUPOBaTL YMEHUE BUAETb MaTeMaTUYECKYIo
3a/layy B KOHTEKCTe MPOGMEeMHON CUTyaLuu B APYrMX AUCLMMIMHAX,
B OKPY)KalOLLEN KNUSHMU.

Yyalwumncs HayquTcs onpenenatb, SBASeTca U JaHHas 3aBUCUMOCTb

pe3ynbTartbl GYHKLMOHaNbHOWN.
OCcHOBHble MaTtemaTuyeckasd mofenb, He3aBUCMMas NepemeHHas, 3aBucuMas
MOHATUSA nepemMeHHasl, GyHKUMS, dYHKUMOHANbHaa 3aBUCUMOCTb, apryMeHT
dYHKLKMKM, 06nacTb onpefeneHns dyHKUMK, 3HavyeHue yHKLUKUK, 06-
NlacTb 3HAYEHUM QYHKUMK.
OpraHusauMoHHas CTPYKTypa ypoKa
dopma 3agaHuna gna yvyalmxcs, BbiMOJIHEHUE KOTOPbIX NPpUBEAET
Stani opranu- K AOCTMXKEHMIO NIaHUPYEMbIX pe3ybTaToB
nposeaeHus 3auum
UWaaKTu4yeckue
ypoKa va Yye6HuUK Aua
marepuanbl
1 2 3 4

1. OpraHnsauuMoHHbIi 3Tan

2. lNocTtaHOBKa Uenu 1 3agay ypoka. MotuBauumsa y4eOHOM feATENIbHOCTU yyalymnxcs

3. AKkTyanusa-
LMA 3HAHUIK

® 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
HOBOro maTe-

puana

6. NMoBTOpEHHE n Ne 784, 785

7. Utormn ypoka Bonpocbl 1-8

8. UHdopma- § 20, Bonpockbl 1-8, N2 757-759
u1a o gomalu-
HeM 3ajaHuu

MeToanyeckne KoMMeHTapuu

QyHKIMS — OJHO U3 TJIABHBIX HNOHATHH IIKOJLHOTO KypCa MaTEMATHKU.
JlanbHelinee n3ydeHne Kypca aareopnl (a B CTapHIMX KJIaccaxX Kypca aireOpbl U
HavyaJl MaTEMAaTHYECKOTO aHAIM3a) (PAKTUYECKH CBS3aHO C BBEJEHHEM HOBBIX
¢yHKIIMIT B MccrenoBaHuEM UX cBOHCTB. [loaTOMy KpaliHe Ba)KHO, YTOOBI KaX-
JbIN yU4aIUHACA XOPOIIO YCBOWI 3TO ITOHATHE.

YPpOK MOKHO Ha4aThb € TOrO, YTO IMOINPOCUTD YIAIUXCS IPUBECTU IIPUMe-
Pbl IIOCTOSIHHBIX U IIEPEMEHHBIX BeanduH. /lanee ciaexyeT oO6paTUTh BHUMAHKE
YYaIIUXCsl, 9YTO MHOTHE II€PEMCHHbBIC BEJIWYUHBI CBSI3AHBI MEXIY CO0OIl. Jrta
CBS3b BBIPAXKAETCS B TOM, 9YTO H3MEHEHNE OAHOHN BEJMYUHBI BICYET 32 COOOI 13-
MEHEHHUE JAPYTrOM BEJTUUUHBI.

Ouenp BaXXKHO pa3odpaTh € ydamuMucs npuMeps! 1-3 maparpada. 3necs
HE TOJBKO PacCMATPHUBAIOTCSA IPUMEPBDI, JEMOHCTPHUPYIOIIHE CBSA3b MEKITY BEJIH-
YUHAMHU, HO U BBOJAUTCS PsAJ, TEPMHHOB U IOHATHUH, CBSA3AHHBIX C (PYHKIHEH.
Kasapiii npuMep 3aBepmEH BaXKHBIM BBIBOJIOM O CBOMCTBE YCTAHOBJIECHHOTO
MIPABIWJIA CBSI3U MEXJy BEJIMYMHAMM.

Crenyer 06paTUTh BHUMAHUE YJAIIUXCsl, YTO HE BCSAKAs CBSA3b MEXKTY BEJIN-
YUHAMU ABIsieTca (PYHKIUOHAIbHONU. B Tekcre maparpada npusenén npumep
TAKOTO pOJa.

KoMmeHTapuu K ynpaKHeHUsam

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

PopmupyemMblie
pesynbTarbl

MnaHupyemsbie

TexHonornyeckasa Kaprta ypoka N2 69

CBA3KN MeXAy BennuyuHamu. OyHKuusa
YpOK 3aKkpenneHns 3HaHun

lpegmeTHbIe: 3aKpennTb 3HaAHUA 0 GYHKUMKN K QYHKLIMOHANBHOW 3a-
BMCUMOCTHU, GOPMMUPOBATb HaBblKM PaboTbl C rPaPUKOM YHKLMK.

JIn4HOCTHbIE: GOPMUPOBATb LIEIOCTHOE MWPOBO33PEHME, COOTBET-
CTBYlOLLIEE COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKKU M OBLLLECTBEHHOMN
NPaKTUKMU.

MeTtanpegmeTHbie: GOpMUPOBaTb YMEHWE MOHWMMaTb M WUCMOJb30-
BaTb MaTemMaTM4YecKue cpeacTBa HarnsaaHocTu (rpaduKkn, Tabnuubl).

Yyalwmncs Hayuutcs uumtaTb rpaduk GyHKUMK, HaxoOWTb 3HaYeHue

pesynbTarbl aprymMeHTa v 3HadyeHne GyHKLMK 419 3ajaHHOW GYHKLIMOHANIbHOW 3a-
BMCUMOCTH.
OCHOBHble MaTtemaTuyeckasd mofenb, He3aBUCMMas nepemeHHas, 3aBucuMMas
MOHATUSA nepemeHHas, GyHKLMA, GYHKUMOHaNbHas 3aBUCUMOCTb, aprymeHT
dYHKLKMKM, 06nacTb onpefeneHns dyHKUWK, 3HavyeHue yHKUKUK, 06-
NlacTb 3HAYEHUM QYHKUMK.
OpraHusauuoHHas CTPYKTypa ypokKa
dopma 3agaHuna gna yvyalmxcs, BbiMOJIHEHUE KOTOPbIX NPUBEAET
Sransl opraHu- K AOCTHKEHMIO MIaHUPYEMbIX PE3yNbTaToB
nposeaeHus 3auum
UWAaKTU4eckKue
ypoKa va Yye6HuUK Ana
maTepuanbl
1 2 3 4

1. OpraHusauuoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ueGHON AEATE/IbHOCTH y4alluxcs

3. lMpoBepKa gomMallHero 3agaHus

4. AkTyanusa-
L1Aa 3HAHUNK

0] Bonpockl 1-8

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

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

6. NMoBTOpEHHKE

n Ne 786, 787
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OKOHYaHue

1 2 3 4
7. Pednekcus Ha ypoke :
yyeGHOM pes- a) akTMBHO paboTtan(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 3agaHum

KomMeHTapum K yrnpaxKHeHUsm

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

Ne 769-771. B 3Tux 3ajadax paccMaTpuBarOTC OpUMeEpPbI qayHKL[I/Iﬁ, B KOTOPBIX
PasHBIM 3HAYCHUSM APryMEHTA 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 YpPoK n3yyeHus HOBOro martepuana

Popmupyemble lMpeameTHbIe: NO3HaKOMMUTb yyallMXCsi CO crnocobamu 3agaHuns GyHK-
pe3ynbTarbl LMK: onuncaTenbHbIM, C NOMOLWbO GOopMYy/bl, TAGAUYHbBIM.

JInyHocTHbIe: GOPMUPOBATb MHTEPEC K M3YYEHUIO TEMbl U KenaHue
NPUMEHSTb NPUOBPETEHHbIE 3HAHUSA U YMEHMUS.

MeTtanpegmetHbie: GOpMUPOBaTb NepBOHaYaibHble NpeacTaBneHus
06 niesix U 0 MeToax MateMaTUKM Kak 06 yHWBepcasbHOM SA3bIKe
HayKu U TEXHWUKU, O CPeACcTBE MOLENMPOBaHKUS ABIEHUA U MPOLLECCOB.

lMnaHupyembie Yyalwmmcsa Haydntcsa onpeaenstb cnocob 3agaHnsg GyHKUUKU, HAaX04uTb
pes3ynbrarbl 3HayeHne aprymeHTa u 3HavyeHne byHKUMK, 3agaHHON GOPMYNOoN.
OcHOBHblE Cnocobbl 3afjaHna byHKUMU: onucaTenbHbld, ¢ NOMOLWb GopMysbl,
MOHATUSA TabJINYHbIN.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3agaHuna gna yvyalmxcs, BbilMOJIHEHUE KOTOPbIX NPpUBEAET
Sran opraHu- K AOCTUXEHMIO MNIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus 3auumn
ypoka va V4EeBHUK AupakTnyeckue
marepuanbl
1. OpraHn3auMoHHbIi 3Tan
2. MNMocTtaHOBKa Lenu 1 3agay ypoka. MotuBauus y4ue6HoOM AeATENIbHOCTU yYaLLMxcs
3. KoHTponb n N2 150, 151
M KOoppeKuusa
3HaHU1
4. N3yyeHue 0} TeopeTnyeckuin matepvan § 21
HOBOroO mare-
puana
5. MepBuyHoe ) Ne 789, 790, 792, 793, 795, 797,
3aKpenneHue 799
HOBOIro mMare-
puana 2] N@ 153
6. NMoBTOpEHHKe 7 Ne 814, 815
7. Utorun ypoka Bonpochl 1, 2
8. UHdopma- § 21, Bonpockl 1, 2, N® 791, 794,
Lu1a o aomMall- 796, 798
HeM 3agaHuun

MeToaunyeckue KOMMEHTapuu

B sTomM maparpade paccMaTpUBAIOTCH CAEAYIOMME CIOCOOLI 3aTaHUd
(ysKIMM: onmMcaTeNbHBIN, AHATUTUIECKUH (B TEKCTE ydeOHMKA OH Ha3bIBAETCSH
«C IOMOIIBIO (hOPMYJIbI»), TabauuHbId. ['padrueckomy criocody 3azanust (PpyHK-
M MOCBAMEH CJIEAYIONUH maparpad.

Hanbosee TpyAHO BOCHIPHHUMAETCS YYAIIUMUCA ONMUCATENBHBINA CIOCOO
3a7aHuA (PYHKOUU. 3AECh IeJIecOOOPa3Ho, 3a1aB (PYHKIIUIO ONHCATEIbHBIM CIIO-
COGOM, IPEUIOKUATD YIAMMMCS 110 HECKOJBKUM 3a/JAHHBIM 3HAYCHHSAM apTryMeH-
Ta HAWTH 3HAYeHUs (QYHKIUN.

B manpHeiimem dame BCero ydamuecs OyAyT BCTPEYAThCS C aHAJIATHYE-
CKUM CIIOCOOOM 3a/jaHus PYHKIMH. 37€Ch CJIOXKHOCTD BBI3BIBAET KyCOYHO-aHAIN-
TUYECKU cr1ocob 3aganus dpynknuu. ITosTomy nesecoodbpasno pasodpars ¢ yda-
muMucs npuMep 4 naparpada.
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B 3aBuCcHMMOCTH OT BO3MOKHOCTEN KJIacCa MOKHO PacCMOTPETh IPUMEPDI
(pynknMii, 3a1aHHBIX AHATUTUYECKH, C UCKYCCTBEHHOI 06JIaCTBIO OIIPEJIeICHNUS.
Kak mpasuio, TabiudHBIA coco6 3ajaHus (YHKIUNU BOCHPUHUMAETCS

6e3 3aTpyJHEHHIL.

TexHonornyeckasa Kaprta ypoka N2 71

Tema ypoka Cnoco6bl 3aaaHusa GyHKLUUHU
Tun ypoKa YPOK 3aKpenneHns 3HaHum
Popmupyembie lMpeameTHble: 3aKpenuTb 3HaHWUS yvaluxcs O crnocobax 3adaHus
pe3ynbTatbl GYHKLMKU: onucaTelbHOM, ¢ NoMoublo Gopmynbl, TaBINYHOM.

JIn4HOCTHbIE: GOPMUPOBATL YMEHUE MNaHMPOBaTb CBOU [EWCTBUSA

B COOTBETCTBUU C y4eOHbIM 3adaHNEM.

MetanpeameTHble: opMUPOBaTb YMEHUE CTaBUTb U GOPMYIMPOBaTb

N5 ce6s HOBble 3a/la4n B y4€BEe M No3HaBaTeNbHOW AeATEeNbHOCTH.
lMnaHnpyembie Yyauwummces Hayymtea onpenensitb Cnocod 3agaHns GyHKLUKU, HAaX04WUTb
pe3ynbTarbl 3Ha4yeHWe apryMeHTa 1 3HavyeHrne QyHKLUUK.
OCcHOBHbIE Cnocobbl 3agaHua GYHKLMK: onucaTeNbHbIi, ¢ NMOMOLLbID GOopMynbl,
MOHATHUS Tab/INYHbIN.

OpraHuMsauuMoHHaa CTPYKTypa ypoKa
dopma 3apaHusa gns yyalmxcs, BbiNOJIHEHUE KOTOPbIX NMPUBEAET
Sransl opraHu- K AOCTUMKEHUIO MaHUPyeMbIX pe3yNnbTaToB
nposeaeHus 3auum
UaakKTnyeckue
yPOKa va Y4ye6HUK Ana
MaTepuanbl
1 2 3 4

1. OpraHu3auunoHHbIN 3Tan

2. MNocTtaHoBKa Uenu 1 3agad ypoka. MotuBauus y4ueGHON AeATENIbHOCTM yyalluxcs

3. MpoBepKa AomMallHero 3agaHusa

4. AKTyanusa-
L1A 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. Pednekcus
yyebGHOM pes-
TEeNbHOCTU Ha
ypoke

Mpononute BbiCKa3biBaHNA 06 YpOKe.
1. 3HaHu4, MonyyYeHHble Ha YPOKe, MHEe HEOBXOAMMDI ... .
2. 9 nony4mn(a) nonesHyo MHPOpPMaLMIO O TOM, YTO ... .

9. UHdopma-
uMs o gomalul-
HEM 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-
POGHBII pa3sroBOp O (PYHKIUU «Ilejas YacTh YUCTA».

N2 817. CJI0KUB JAHHBIC PABEHCTBA, HMOIYIUM 2X + 2y + 2z = £ _a+1. Orcio-

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

Ma€T TOJBbKO HEOTpULATE/JIbHbIC 3HAYCHM .

Tema ypoka
Tun ypoKa

PopmupyemMblie
pesynbTarbl

lMnaunpyemble
pe3ynbrarbl

§ 22. N'paduK GyHKUUH

TexHonornyeckasa Kaprta ypoka N2 72

paduk GyHKLUKN
YPOK n3y4yeHnst HOBOro maTtepuana

lpegmeTHbIe: BBECTU NOHATUE TpadmKa GYHKLMUMN.

JIn4HOCTHbIE: GOPMMUPOBATb MHTEPEC K M3YYEHUIO TEMbI U KenaHue
NPUMEHSTb MPUOBPETEHHbIE 3HAHUS U YMEHWS.

MetanpeameTtHbie: GOpMUPOBaTb YMEHWE MOHMMATb M UCMOIb30BaTb
mMaTemMaTh4yecKue CpeacTBa HarnsagHoOCTU (rpaduKK, Tabauubl).

Yyalmncs Hay4yuTcs onpeaenaTb CBOMCTBa PYyHKLMUKM MO €€ rpaduKy.
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OCHOBHbIe

paduK GyHKLUMMN.

MOHATHS
OpraHuM3aUMOHHaAA CTPYKTypa ypoKa
dopma 3ajaHus ANs y4almxcs, BbiNoOJHEHUE KOTOPbIX NpUBeaéT
Sransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3ynbTaToB
npoeeaeHus sauun
ypoka va V4eBHUK OdnpakTuyeckue
maTepuasbl

1. OpraHu3auMoHHbIN 3Tan

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

3. AKTyanusa- () Ne 818, 819

LU1a 3HAHUKN

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

puana

5. NMepBU4HOE (o} Ne 821, 822, 824, 825, 827
3aKpeneHue

HOBOro mare-

puana

6. MNoBTOpEeHue 7 Ne 842

7. Utormn ypoka Bonpocbl 1-6

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

HeM 3ajaHuu

B nmauane

MeToagnyeckne KomMmmeHTapuu

naparpada Moka3aH IPOLECC MOCTPOEHHUA rpaduka (PyHKIHN
no toukaMm. OByajieBass 3TUM METOJOM, Y4YalUecs JOJDKHBI HAYYUTLCSA MOJ0U-
paTtb <<YLIO6HBIC>> 3HAUEHUSI APTYMEHTA JUIS HAXOXKACHUs 3HAYEHUH df')yHKL[I/II/I.
Yuenunk AOJKEH IIOHUMATh, 4TO METO/] ITIOCTPOCHUA Fpa(i)I/IKa q)YHKI_[I/II/I II0 TOY-
KaM JI0 KOHIIA PEaJn30BaATh HEJb3s, HO YeM OOJblIe yIaéTcsi OTMETUTDH TOYEK,
TeM TOYHEE IOJYyIUTCs rpaduk.

B onpenenenun rpapuka oco6oe BHUMAHUE YJAIUXCS CIEAYET OOPATUTh
Ha CJIOBOCOYETAHUE «COCTOSAIIYIO U3 BCEX TEX U TOJBKO TeX Todyek». OHO, B 0co-
GEHHOCTHU OOOPOT «T€ U TOJBKO T€», TPEOYET CIEIUATBHOIO PA3bsICHEHUS.
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/KenarenbHo npu M3ydeHUN 5TOMH TE€MbI MCIIOIb30BATh BO3MOKHOCTH KOM-
IbIOTEPA, IPOAEMOHCTPUPOBAB ITOCTPOEHUE TPApUKOB C IIOMOIIBIO TAGIMIHOTO
penaxropa Excel, BIGpaHHOTO Julsi MCIIOIb30BAHUS B IIKOJIE IPAadUIECKOro pe-
Aakropa, makeros tuna MathCad. Cnenyet o6cyquTh MOPSAOK HOCTPOCHUS Ipa-
(buka pu €ro MOCTPOEHUM MO TOYKAM BPYUHYIO (C MOMOIIBIO IPadUIecKoro pe-
JaKTOpa), 110 TOYKaM Ha OCHOBAHMUM TAOJIUIbI 3HAYCHUH (C IIOMOIIBIO TA0IMYIHO-
ro pegakropa Excel) m ¢ mOMOWBIO MaTeMaTUYECKUX MIAKETOB U HOAYEPKHYTD,
KaKyI0 4aCTh TEXHUYECKOU paboThl O6epéT Ha cebst xoMibioTep. JJsi 0co3HAHUS
YYIAITUMHUCS HEJOCTATKOB METOZA IMOCTPOEHUs TpauKa «II0 TOYKAM» yIUTENb
MOXET BbIOpATh HEJIMHEHHbIE (PYHKIUU U IIOCTPOUTH UX IPa(PUKU IIOTOYEIHO U
C MOMOIIBLIO MAaTEMATHYECKUX MaKeTOB. Ilmanupys aTy geMoHCcTpanuio, caeayeT
BBIOPATD JUIL IIOCTPOEHUS 110 TOUYKAM 3HAYCHHS apIyMEHTOB, KOTOPBIE, Ka3aJ10Ch
ObI, PACIIOIOKEHBI IO OOJIACTU ONPEAEIEHNUS] PABHOMEPHO, OJHAKO HE JIJlyT BO3-
MOXHOCTb OOpPaTUTh BHUMAaHHUE HA XapaKTepHble (pparMeHThl rpaduka. O6Cyx-
Jlasi HeIOCTATKM, 1eJeCOO0Pa3Ho MpeAIaraTb K pacCMOTPEHUIO (DparMeHThI Ipa-
¢uka B paiioHe Todyek paspbiBa, dKCTPEMyMOB, meperu6os. Eciu oTcyTcTByeT
TEXHUYECKAS BO3MOKHOCTD, PEKOMEH/IYeTCs 3apaHee IOCTPOUTD Ha GOJIbIINX JIU-
cTax GymMaru rpaUKu HEJIMHEUHDBIX (DYHKIUI, a Ha yPOKE IOCTPOUTH Ha JIOCKE
UX rpauKu 10 TOYKaM, a 3aT€M CPABHUTH C «HACTOSIMUMU» IpaduKamm.

Taxxe cieayeT OCBETUTH MIMPOKHE BO3MOKHOCTU MPUMEHEHUs Trpadude-
CKUX M300paKEHUN pealbHbIX Mporeccos. LlenecoobpasHo moaroToBuThb JEMOH-
CTPAIIOHHBIE MAaTE€PHAIbl, HAIPUMEDP U3MEHEHNE BBICOTBI CAaMOJIETA Ha MPOTS-
KEHUU OJHOTO MOJNETA, KAPAMOTPAMMY U T. II., MPEACTABUB UX OAHOBPEMEHHO
B TaOJMYHON M rpaduyaeckoit popMe, U NPEIIOKUATD YIAIUMCcs CPOpMYIapo-
BaTh PsAJ| BOIPOCOB O MIPOUCXOAAINEM IIPOIECCe, Ha KOTOPHIE JIETKO OTBETUTD Ha
OCHOBAaHUM rpauKa M ropasfo CJ0KHEe — HAa OCHOBAHUU aHAIM32 TaOJINIIbI.
ITO IMOMOXKET IPOJEMOHCTPUPOBATL MPEUMYIIECTBA TpadUIeCcKoro crocoda
HpEACTABIECHNUS (PYHKIINH.

B pesynbrare naydyeHms 3TOI TEMbI yUaIHecs JJOJKHBI YCBOUTD, 4TO Ipa-
(pux PpyHKIMM — 3TO OJUH M3 CIOCOOO0B 3ajaHus (yHkuu. Takxe npu usyde-
HUU 9TON TEMBI CJIEAyeT 3aJ0KUTh OCHOBBI YMEHUSA YUTATh rpaduk (pyHKnmum,
T. €. oIpeesATh CBOICTBA (PyHKIHMU 1O eé rpaduky. B kadecTBe akTyanusanuu
TEMbI MOKHO IPEIJIOKUTb HAUTHU B PA3IMYHON JuTeparype (ydeOHOU, HaydHO-
HOMYIAPHOM), CPEACTBAX MACCOBOI MHMOpMaruu nH(GpOPMAIIUIIO, TPEJCTABIEH-
HYIO B BUJ€ rpa]puKoB.

KoMMeHTapuu K ynpaxKHeHUam

N2 822, 823. T 33/JjauU 3aKJIAJbIBAIOT OCHOBbI YMEHUM YUTATh rpauk (yHK-
LU,
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 3aKpenneHns 3HaHum
dopmupyembie lpegmMeTHbIe: 3aKPENnUTb 3HAHUS ydalmnxcs O rpaduke byHKLKM.
pesynbtartbl JInyHOCTHbIE: GOPMUPOBATL YMEHWE NPEACTaBNATb Pe3yNbTaT CBOeW
[leiTeNbHOCTH, pa3BMBaTb No3HaBaTENbHbIM MHTEPEC K MaTeMaTUKe.
MeTtanpeameTHble: GOpMUMPOBaTb YMEHWE CpaBHMBATb, aHaNU3UPo-
BaTb, MOAENMPOBATb BbI6GOP CNOCO60B AEATENLHOCTH.
lnaHupyemble Yyawumcsa HayquTca onpeaensdtb cBoMcTBa GyHKLNUMN.
pesynbTarbl
OcHoBHbIE paduK GyHKUMN.
MOHATHSA
OpraHusaunoOHHaa CTPYKTypa ypoKa
dJopma 3apaHusa ansa yyauuxcs, BbiMNOJIHEHNE KOTOPbIX anBeAéT
Stans opraHu- K AOCTUKEHMUIO MaHNPYEMbIX Pe3ynbTaToB
nposeaeHusa 3aumum
UaaKTu4ecKue
Yypoka va Y4eGHHUK fna
mMaTepuanbl
1 2 3 4

1. OpraHu3auunoHHbIN 3Tan

2. MNocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHOM AEeATENIbHOCTM yyalluxcs

3. MpoBepKa gomallHero 3agaHus

4. AkTyanusa-
LM 3HAHUN

o) Bonpocbl 1-6 N2 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. NoBTOpEHME

n N2 843
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OKOHYaHue

1

2 3 4

8. Pednekcus
yyebOHOM pes-
TENbHOCTU Ha
ypoOKe

MpofomknTe BbiCKa3blBaHUs 06 ypOKe.

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

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

4. MHe noHpaBWIOCh ... .

5. MHe He NoHpPaBMIOCh ... .

9. UHdopma-
uus 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

lMnaunpyemble
pesynbTarbl

OcHOBHbIe
MOHATHSA

TexHonornyeckasa Kaprta ypoka N2 74

JluHenHana oyHKUMSA, eé rpaduK U cBoicTBa
YPOK M3y4eHus HOBOro matepuana

lpegmMeTHbIe: BBECTU MOHATUA NMHEWHOM QYHKLMK U NPSMON Mpo-
NOPLIMOHANIbHOCTH, MO3HAKOMWUTL Y4alMXCA CO CBOWCTBaMMU JIMHEW-
HOM GYHKLKUK, CHOPMMUPOBATL HaBbIK MNOCTPOEHUSA rpaduKa JIMHENHOM
GYHKUMN.

JIn4HOCTHBIE: GOPMUPOBATL LIEIOCTHOE MWPOBO33PEHME, COOTBET-
CTBYlOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKU U O6LLECTBEHHON
NPaKTUKMU.

MetanpegmeTHblie: GOPMUPOBaTb YMEHWE ONpPeaensaTb MNOHATUS,
CpaBHWBaTb, aHaNM3WPOBaTb, AeNaTb BbIBOAbI.

Yyalwumncs Hayuymtcs GopmynnpoBaTtb onpeaeneHms NMMHENHON PyHK-
UMM M NPSIMOM MPOMNOPLIMOHANbHOCTU; ONpefenstb, ABASETCS Nn
dYHKUMA, 3aaaHHas GOpMYNon, TMHENHOW; CTPOUTb rpaduUK TUHEN-
HOM OYHKUMU.

IInHenHasa oyHKUMA, rpaduK nUHEernHoM GYHKUMK, npsaMas nponop-
LIMOHaNbHOCTb.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

dopma 3ajaHusa ana yvyawuxcs, BbioJIHEHUE KOTOPbIX NpUBeAET
Sransl opraHu- K AOCTWKEHUIO MIaHUpyeMbIX Pe3ybTaToB
nposeaeHus 3aummn
ypoka va V4eBHUK OnpakTuyeckue
martepuanbl
1. OpraHu3auMoHHbIi 3Tan
2. NoctaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHON JeATENIbHOCTU yyaLlmuxcs
3. AKTyanusa- o) Ne¢ 846, 847
UM 3HAHUN
4. U3yyeHue o) TeopeTnyeckui matepunan § 23
HOBOro mare-
puana
5. NMepBUyHoE (] Ne 849-852, 854
3aKpenjeHue
HOBOro marte- " Ne 160, 161
puana
6. NMoBTOpEHHUE 7 N2 900
7. Utormn ypoka Bonpockl 1-7
8. UHdopma- § 23, Bonpockl 1-7, N2 853, 855,
uusa o gomalu- 901
HeM 3ajaHuM

MeToaunyeckue KOMMEHTapuu

Henenecoo6pasno HaYMHATD U3YYE€HHUE 3TOH TEMbI C OIPEACICHHS, BBOJS
JUHEWHYIO (PyHKIIMIO KaK HEKUI abCTpakTHbIN 00bekT. JKenraTeapHo npeasapu-
TEJIHbHO PACCMOTPETH HECKOJIBKO PEATbHBIX CUTYAIIUH, KOTOPbIE ONHCLIBAIOTCS
¢ TOMOIIBIO JMHEHHON dyHKIun. C Takoro poja IPpUMEPOB HAYMHAETCS TEKCT
maparpada.

B kypce anreGpbl 7 Kimacca CTpPOro A0OKaszaTh, YTO TPapUKOM JIHMHEHHON
(ysxun sBiaserca npsaMas, Heab3d. [loaToMy nocTaTOuHO HPOAEMOHCTPUPO-
BaTb 9TOT (PAKT Ha IIPUMEPAX.

3ameuaHue O TOM, UYTO BEPTUKAJIbHAS MPsiMasi HE MOXKET CJAYKUTb rpadpu-
KOM (PYHKIIMH, 3aKPEIUT y yJaIUXCsl IPaBUJIbLHOE IOHUMaHUE OIPEIeIeHUs
Jynxun.

Crnenyer ynennTb BHUMaHUE PACCMOTPEHUIO YACTHBIX CAyJaeB JMHEHHON
¢yukuun y = kx + b, a umenHo ciydaes, korxa k=0 wiu b = 0.
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Tema ypoka
Tun ypoka

PopmupyemMblie
pesynbTarbl

lnaunpyemble

TexHonornyeckasa Kaprta ypoka N2 75

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

lMpeameTHble: 3aKpenuTb 3HaHUSA O NMHENHOW GYHKUMKU U e€é CBOW-
CTBaXx, 3aKPEnuUTb HaBblK MOCTPOEHUA rpadnKa JTMHENHON GYHKLMK.

JIn4HOCTHBIE: GOPMUPOBATb YMEHWE COOTHOCWUTb MOJIYYEHHbIN pe-
3yNbTaT C NOCTABEHHON LIENbIO.

MetanpegmeTtHbie: GOpMUPOBaTbL YMEHWE COOTHOCUTb CBOU AEW-
CTBUS C NAaHUpyeMbIMU pe3ynbTaTtaMu.

Yyawmmncesa Hayqymtca CTpouTb rpaduK JIMHEMHOW QYHKLMKM U OMUCHI-

pe3ynbTatbl BaTb €€ CBOWCTBA.
OCHOBHble IInHenHasa oyHKUMA, rpaduK IMHENHOM GYHKLUMK, npsamMas nponop-
MOHATUSA LLMOHaNbHOCTb.
OpraHusauuoHHas CTPYKTypa ypoKa
CDopMa 3a,qa|-w|ﬂ AN y4auuxcsd, BbiNOJIHEHUE KOTOPbIX anBeAéT
Srans opraHu- K JOCTMXKEHMIO MJIaHUPyeMbIX Pe3ybTaToB
nposeneHus —
ypoKa va YueBHUK Aunpaktuyeckue
MaTepuanbl
1 2 3 4

1. OpraHusauMoHHbIi 3Tan

2. NoctaHoBKa uenu u 3agayd ypoka. MotuBauus y4ueGHOWN AeATE/IbHOCTU ydalluxcs

3. MpoBepKka gomaluHero 3agaHus

4. AKtyanusa-
LA 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
y4yeGHOM pes-
TENbHOCTK Ha
ypoke

MpoaonKMTe BbiCKa3biBaHWs 06 ypoKe.

1. MHe NoHpaBUICA CErOAHAWHUMA YPOK, HO ... .
2. na MeHs TeMa TpyaHas, BOT eciu Bbl ... .

3. nsg MeHsa TeMa nérkas, 1 4 ... .

9. UHdopma-
uMsa o gomalu-
HeM 3ajaHuu

§ 23, N2 863, 865, 869, 871

Tema ypoKa
Tun ypoKa

Popmupyemble
pe3ynbTarbl

lMnaHnpyemble
pe3ynbTarbl

OCHOBHbIe
MOHATUSA

TexHonornyeckas Kapta ypoka N2 76

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

lMpeaMmeTHbIe: 3aKpenuTb 3HAHUSA O JIMHEMHOW YHKLWMKW U eé CBOM-
cTBax, GOpMUPOBaTb HaBbIK NMPUMEHEHUS CBOWCTB JIMHENHON bYHK-
LMW MPU peLleHnn 3aaad.

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

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

Yyalmmncs Hay4yuTcs MpUMeEeHsTb CBOWCTBA JIMHEMHOM (YHKLUKW Mpu
pelleHnn 3aaad.

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

dopma 3ajaHns Ans y4alnxcs, BbINOJIHEHUE KOTOPbIX NPUBEAET
Stan opraHu- K AOCTUEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposefeHus saunm
naaKTUyecKkue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHnsauMnoHHbIN 3Tan

2. MoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4eGHOWN AeATE/IbHOCTU y4alluxcs

3. NMpoBepka gomaluHero 3agaHus

4. AKTyanusa- O] Ne 866
LMSA 3HaHUN
5. 3akpenne- O] Ne 876, 878, 879, 881, 883, 885,
HUE U3YYEHHO- 886
ro matepuana
n Ne 172-176
6. NMoBTOpEHHUE n N2 903
7. Pednekcus Ha ypoke MHe 6bl110:
y4yeGHOM ges- a) 04eHb MHTEPECHO;
TENbHOCTU Ha 6) He 0YeHb UHTEPECHO;
ypokKe B) MHTEPECHO;

) COBCEM HE UHTEPECHO.

8. UHdopma- § 23, N¢ 877, 880, 882, 884, 887
uusa o aomall-
HeM 3ajaHuu

KoMMeHTapuu K ynpaKHeHuam

N2 876, 877. Tu 3a/jauM 3aKJIJAbIBAIOT OCHOBLI YMEHUI IpapuuecKoro peneHus
YPaBHEHUI 1 HEPABEHCTB.

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

Tema ypoka NiuHenHan GpyHKLUUA, e€ rpadmMK U cBoCTBa
Tun ypoka YpoK 0606LeHNa U cucTeMaTn3aL M 3HaHUN
dopmupyembie lMpegmeTHble: 0606WNTL U CUCTEMATU3NPOBATb 3HAHWUA YyHallMXCS
pe3ynbTatbl O JIMHEVMHOW GYHKUMK U €€ CBOMCTBAX, HaBbIKM MPUMEHEHNS CBOMCTB
JIMHEMHOW GYHKLMK NPU pelleHnn 3ahad.
JIn4HOCTHbIE: pa3BMBaTb NO3HaABATENbHbIM MHTEPEC K MaTeMaTuKe.
MertanpegmetHble: $OpMUPOBATL YMEHWE CTaBUTb U GOPMYIUPO-
BaTb AN151 ce65 HOBblE 3aJayn B y4ébe, pa3BuBaTb MOTUBbI K UHTEpPE-
Cbl CBO€EM No3HaBaTebHOM AeATENbHOCTH.
lMnaHnpyembie Yyauwmmcs HaydyuTcs NPUMEHSTb CBOMCTBA JIMHEMHOW GYHKUMKM NpU
pe3ynbTatbl pelleHnn 3aaad.
OCcHOBHbIE JInHenHasa GyHKUMA, rpaduK TMHENHOM QYHKUMUK, npsamas nponop-
MOHATUSA LLMOHaNbHOCTb.
OpraHuM3auuMoHHasa CTPYKTypa ypoKa
dopma 3agaHusa ana yvyawuxcs, BbiNoJIHEHUE KOTOPbIX NpUBEAET
Sransl opraHu- K AOCTUXKEHUIO MIaHUPyeMbIX pe3yNnbTaToB
nposeaeHus 3aumum
UaakKTnyeckue
ypoKa i Y4ye6HUK Ana
maTtepuarnbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

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

3. MpoBepKa gomMalluHero 3agaHusa

4. AkTyanusa-
UM 3HAHUN

[} YCTHO. He BbINONHAS NOCTPOEHUS rpadurka GyHKLMU

Y =5x+ 1, onpepenvte, Yepes Kakne U3 AaHHbIX TOYEK
npoxoauTt atoT rpaduk: 1) A (0; -1); 2) B (-1; -4);

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

5. 0606LeHne

Lua 3HaHUKN

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,
1 KOoppeKuus 179 (1)
3HaHUM
7. NoBTOpEHHUE n N2 904
8. Pednekcus OTBEeTbTE Ha BOMPOCHI.
y4yeGHOM ges- Y10 BaM 60/ee BCEro yaanocb BO BpeMs ypoka?
TeNbHOCTU Ha Kakue Buabl AeATENLHOCTU Gblv BbINOIHEHBI BaMKU Hanbo-
YPOKe nee ycneuwHo? HazoBute Hanbonee apOEKTUBHbBIE 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 0oJjiee MOAPOOHO CBOMCTBA (PYHKIMHU «IpOOHAsA 4aCThb

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

KoHTponbHaa pa6ora N2 6



haBa 4. Cuctembl TIUHEUHbIX YpaBHEHUH

C AByMSA nepeMeHHbIMHU

§ 24. YpaBHeHMSsl C ABYMSl NepPeMeHHbIMHU

TexHonornyeckasa Kapta ypoka N2 80

Tema ypoka YpaBHeHUs ¢ ABYMSA NepeMeHHbIMU

Tun ypoKa YpPOK n3y4eHnus HOBOro maTtepuana

Popmupyemble lpeameTHble: BBECTU MOHATUS YPaBHEHWS C ABYMSI MEPEMEHHbIMU

pe3ynbTatbl W ero rpaduka, Hay4yuTb MPUMEHATb CBOMCTBA YpPaBHEHUN C ABYMS
nepemMeHHbIMMU.
JIN4HOCTHbIE: GOPMUPOBATb UHTEPEC K M3YHEHUIO TEMbI U KenaHue
NPUMEHSTb NPUOBPETEHHbIE 3HAHUA U YMEHMUS.
MetanpegmetHbie: GOPMUPOBaTb YMEHWE ONpeaensTb NOHATUSA, CO3-
[JaBaTb 0000LleHNs, ycTaHaBIMBaTb aHanormu.

Mnaumpyembie Yyawumncs HayuuTcs npuBOAMTb MPUMEPBI YPaBHEHWUI ¢ ABYMS nepe-

pe3ynbTarbl MEHHbIMW; ONpeaensTb, ABASETCSA M Napa YNCEN PELleHNEM AaHHOro
YPaBHEHUS C ABYMS NepeMeHHbIMM.

OCHOBHbIE YpaBHeHWE C ABYMS MEPEMEHHbIMU, PELIEHWE YpPaBHEHWS C [ABYMS
MoHATUSA nepemMeHHbIMW, PeLIMTb ypaBHEHWE, CBOMCTBA YpaBHEHWW C ABYyMS
nepemMeHHbIMU, rpaduK ypaBHeEHUS, runepobona.
OpraHusaunoOHHaa CTPYKTypa ypoKa

¢opma 3apaHusa gnsa yyauwuxcs, BbiNOoJIHEHNE KOTOPbIX HpMBeAéT
Sranbl opraHu- K AOCTUKEHMUIO MNaHNPYEMbIX pe3ynbTaToB
nposeaeHus -
ypoka va Y4e6HUK Ounpaktuyeckue
MaTepuanbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. NMocTaHoOBKa Lenu U 3aga4 ypoka. MoTuBauus y4e6HON AeATeNbHOCTU y4allmuxcs

3. AKTyanusa-
L1a 3HaHUKN

O] N2 906, 907

4. U3yyeHue
HOBOro maTte-
puana

o) TeopeTtnyeckuin matepuan § 24

120



OKOHYaHue

1 2 3 4
5. MepBuyHoe o) Ne 909, 910, 912, 915, 917, 919,
3aKpenneHue 921, 923, 925
HOBOIrO mMare-
puana n Ne 182

6. NMNoBTOpEHHUE n N2 943

7. Utorun 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 AeMOHCTPUPYIOT yJalmuMcsi, YTO ypaBHEHHE
C IBYMsI IIEPEMEHHBIMU — 3TO HE a0CTPAKTHBIN MaTEeMaTUYECKUI OOBbEKT, a MaTe-
MaTHUYECKOE MOHATHE, KOTOPOE MOXKET CIYKUTh MOJIEIbIO PEATHLHON CUTYyaluH.

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

Hepeaxo y ygamuxcs (popMupyeTcss CTEPEOTHI, YTO YpPaBHEHHUE C JIBYMs
IepeMEHHBIMA UMEET 6ECKOHEYHO MHOTO pemeHui. Jlig npoduaakTiky Takoi
OIUOKM B TEKCTE naparpada NpuBeAeHbl IPUMEPDI YPaBHEHUM, UMEIONTUX OJJHO
pelleHre U He UMEIOMUX PeIeHUN.

Omnpenenenne rpapuka ypaBHEHUs C JByMs IIEPEMEHHBIMU BO MHOIOM
AQHAJIOTUYHO onpeesieHuIo rpaduka @yuknuu. IToaTtomy oTpaboTKy 3TOr0 NOHS-
TUS MOXKHO IPOBOJIUTD IO YK€ 3HAKOMOU CXEMe.

Yuamuecs: JJOJKHBI XOPOIIO YCBOUTD, YEM I'PA(PUK YPABHEHUSI MOKET OT-
JIYAThCA OT Tpaduka (PyHKIUN.

TexHonornyeckasa Kaprta ypoka N? 81

Tema ypoka YpaBHeHUs ¢ ABYMSA NepeMeHHbIMU

Tun ypoka YPOK 3aKpensieHns 3HaHun

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

JInyHocTHbIE: GOpMUPOBaATbL YMEHWE MNaHWpoBaTb CBOW AEWNCTBUA
B COOTBETCTBUU C Y4EOHbLIM 3a/jlaHUeM.
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MeTtanpeameTHble: GOPMUPOBaTb YMEHWEe COOTHOCUTb CBOW [el-
CTBWSA C NNaHUPYEeMbIMU pe3ynbTaTaMu, OCYLLLECTBAATb KOHTPO/b CBO-
el NeaATenbHOCTU B NPOLIECcCe AOCTUKEHUSA pesybTaTta.

MnaHnpyembie Yyalwminca HayduuTcs pellatb ypaBHEHWS C ABYMS MepeMEHHbIMMU,
pes3ynbTarbl CTPOWUTb rPaduK YypaBHEHUS C ABYMS MEPEMEHHbIMMU.
OcHOBHbIE YpaBHeHWE C ABYMSI MEPEMEHHbIMU, PELIeHUE YPaBHEHUS C ABYMS
MoHATUS nepeMeHHbIMU, pelnTb ypaBHEHUE, CBOWCTBA ypaBHEHWM C ABYMS
nepeMeHHbIMU, rpaduK.
OpraHu3aLMoHHas CTPYKTypa ypoKa
®dopma 3agaHusa Ans ydawmxcs, BbiNOJHEHUE KOTOPbIX NPUBEAET
Stans opraHu- K AOCTU}KEHMUIO MaHNPYEMbIX Pe3ynbTaToB
npoBeaeHus saum
UAAKTUYECKNE
Yypoka va Y4eGHHUK fna
martepuans

1. OpraHu3auMoHHbIi 3Tan

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

3. MpoBepKa goMallHero 3agaHus

4. AkTyanusa-
UM 3HAHUN

O] N2 913 N2 181

5. 3akpenne-
HUE U3y4YeHHO-
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. NoBTOpEHME

M| Neoda

8. Pednekcus
yye6GHOM pes-
TENbHOCTU Ha
YPOKe

OTBETLTE Ha BOMpPOC.
Kakue atanbl ypoKa Bbl cHUTaeTe Hanbosee 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). Ecmm x> 1ny > 1, To 2x + 3y > 5. CienoBaTenbHO, €C/IN JaHHOE ypas-
HEHUE MMEET PElIEHME B HATYPAIbHBIX YMCIAX, TO UM MOKET CIYKUTb
tospko mapa (1; 1).

N2 934 (2). Econ y > 3, TO ypaBHEHME He UMEET PENEeHU B HATYPAJIbHbIX YU C/IaX.
OcTtaércs paccMoTpeTsh cIydau, Korja y = 1, y =2, y = 3.

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

§ 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 maTtepuana

dopmupyembie lMpeameTHble: BBECTU NOHATUA IMHENHOIO YpaBHEHUS ¢ ABYMS nepe-
pe3ynbrartbl MEHHbIMW K ero rpaduKa; GopMmnpoBaThb HaBblK MOCTPOEHUS rpaduKa

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

MetanpeametHbie: GOpMMPOBaTbL YMEHUE WUCMNoSb30BaTh Mpuobpe-
TEHHbIE 3HAHUA B NpPaKTUYECKON OesATeIbHOCTH.

lMnaHupyemsbie Yyawumca Hay4yutcsd NPUBOAUTL MPUMEPbl JIMHENHBIX YpaBHEHUI

pesynbTarbl C ABYMS NepeEMEHHbIMU; ONpPeaenaTb, SBASETCS I napa Yucen pele-
HWEM AaHHOr0O JIMHEMHOrO YpaBHEHUS C ABYMS NepPeMEHHbIMU; CTPO-
UTb rpaduK MMHENHOrO ypaBHEHUS C ABYMSA NEePEMEHHbIMMU.

OCHOBHble JInHeNHoe ypaBHeHWE C ABYMS MEPEMEHHbIMU, TPaduUK NUHENHOro
MOHATHUS ypaBHEHWS.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

®opma 3ajaHns ANA yHaWnXCs, BbIMONHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTHKEHUIO MIaHUpyeMbIX Pe3ybTaToB
nposefeHus saum
naaKTMyeckue
YpoKa il YueGHuK Ava
matepuans

1. OpraHusauuoHHbIR 3Tan

2. MNocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHOM JeATENIbHOCTM yUalluxcs

3. AKTyanusa- [} YcTHO. Kakne 13 faHHbIX ypaBHEHUIN SBNSIOTCS ypaBHe-

LM 3HAHUM HUAMU C ABYMS MEPEMEHHbIMU:
1)9x + 5y = 1; 4) 2xy + 5y = 4,
2) 4x? + y = 10; 5)x+y?=T1,
Y x+6y-z=2; 6) y +y? =227

4. U3yyeHune [} TeopeTnyeckunin matepuan § 25

HOBOIro maTe-

puana

5. NMepBU4HOE o) N2 950, 951, 953, 955, 957, 959,

3aKpenneHue 961

HOBOro maTte-

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 CAEAYIOMMX KIaccax (M KOTOpOe ABIAETCS
YACTHBIM CJIy4a€M JIMHEHHOTO YPaBHEHUS C JBYMs IIEPEMEHHBIMU).

Ha pagHbIi MOMEHT yJamuecs y)e 3HAKOMbI C JUHEHHOH (yHKIMEH
Yy = kx + b, rpadukoM KoTOpOIi siBIsIeTCst psiMast. BHenmHee cxonctso dopmyi,
C TIOMOMIBLIO KOTOPBIX 3ANMCAHBI JUHEHHas (PYHKIUA U JUHEHHOE ypaBHEHHE
C JIByMs II€PEMEHHBIMU, IPUBOJUT K TUIIMYHOU ONIMOKE: CYMTATh, YTO rpadu-
KOM JIMHEWHOTO ypaBHEHUS C IByMsl IEPEMEHHBIMU TOXE SABIAETCA TPsAMast.
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B 3aBuCcHMOCTH OT BO3MOKHOCTEH KJIACCA MOXKHO OOPaTUThL BHUMaHUE Ha
TO, YTO NPUHIUNHAIBHBIM Pa3JIddieM MEXIy dTUMU (POpMyTaMH sIBIsI€TCS Ha-
JIMYU€e HEHYJIeBOro KoagduinenTa npyu nepeMeHHon y.

B Texcre maparpada mokasaHoO, B KaKOM CJIydae rpaduKoM JHHEHHOro
YPaBHECHHUS C JBYMs II€PEMEHHBIMU SIBJISCTCS IPsSMasi, a TAKXKe ITOKa3aHbBI /B
cIydas: Korja rpauKoM SIBISETCS BCSI KOOPAMHATHASI IUIOCKOCTh WM IIYCTOE
MHOXECTBO. Bce 3TH ciydau TpeGyIoT TIIATEIBbHOTO PACCMOTPEHUS HA YPOKE.

3/1ech ecTh CMBICJI OOPATUTHCA K YK€ U3Y4€HHOMY JTMHEHHOMY ypaBHEHUIO
¢ oxHOIl nepeMeHHOol (cM. § 2), KoTopoe Takke TPeOOBAIO PACCMOTPECHUS He-
CKOJIbKUX CJIyJaes.

Hano obpaTuTh BHUMAaHHE YYAIIUXCA Ha TOT CAy4ald, KOTAA JUHEHHOE
ypaBHEHUE C JABYMs II€PEMEHHBIMU 3aa€T JTMHEHHYIO (PYHKITUIO.

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 MOCTPOEHUs rpaduKa NMHENHOro
ypaBHEHUS ¢ ABYMS NEPEMEHHbIMW, MPUMEHEHUSI CBOWCTB JIMHEMHOMO
YpaBHEHUS C ABYMSI MEPEMEHHbBIMU MPU PELLIEHUN 3aaav.

JInyHocTHblE: GOpMUPOBaTbL YMEHWE MNaHWpoBaTb CBOW AENCTBUA
B COOTBETCTBUU C y4eOHbIM 3aaHUeEM.

MeTtanpegmeTHbie: GOpPMUPOBaTL YMEHWE COOTHOCWUTb CBOUW [ew-
CTBUS C NAaHWPyeMbIMK pe3ynbTaTtaMu.

Yyawmmnca HayyduTcss NpUMeEHATb CBOMCTBA JIMHEWMHOro ypaBHEHUs

pe3ynbTarbl C ABYMS MEPEMEHHbLIMWU NPU pelleHnn 3aaad.
OCHOBHblE JInHeHoe ypaBHEHWE C ABYMSA MNepeMeHHbIMKU, rpaduK JIMHEMHOIO
MOHSATHUSA ypaBHEHMS.
OpraHusauuoHHas CTPYKTypa ypokKa
®opma 3ajaHuna ana yvyalimxcs, BbiMoOJIHEHUE KOTOPbIX NpUBeAET
Srani opraHu- K AOCTWXKEHMIO NIaHUPYEMbIX pPe3yNbTaToB
nposeaeHus 3aunm
UaaKTU4eCKu
ypoKa va Yuye6HUK Auna eckue
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 N2 186, 187
UM 3HAHUMN
5. 3akpenne- (] N¢ 964, 968, 970, 972-974, 976,
HUWE U3YYEHHO- 978, 979, 981, 983
ro matepuana
7 Ne 188, 189 (1, 2)
6. MNoBTOpEHue n N¢ 1000, 1001

7. Pednekcus
y4ye6HoOM aes-
TENbHOCTU Ha
ypokKe

OTBETbTE Ha BOMpPOC.
Kakue aTtanbl ypoKa Bbl cyuTaeTe Haubonee yaa4yHbiMu
1 noyemy?

8. UHdopma-
uMs o gomaul-
HeM 3agaHum

§ 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

lpeameTHble: 0606WNTL U CUCTEMATU3UPOBATb 3HAHWUSA YydallMUXCs
O JINHEWMHOM YpaBHEHWUWU C ABYMS MEPEMEHHbLIMMU.

JInyHocTHbIE: GOPMUPOBATL YMEHUE MPeacTaB/iaTb Pe3y/bTaT CBOEN
LeATeNnbHOCTH.

MeTtanpegmetHbie: GOpMUPOBaTL YMEHWe onpeaenstTb cnocobbl Aen-
CTBUM B pamMKax MPeLsIOXKEeHHbIX YCOBUA U TpeBOBaHWK, KOPPEKTH-
poBaTb CBOMW AENCTBUSA B COOTBETCTBUM C UBMEHSAIOLENCS CUTyaLMEN.

Yyawmmncsa Haydutcs MpUMeHATb CBOWMCTBA JIMHEMHOIO ypaBHEHWS
C ABYMS MEPEMEHHbIMU NPU PeLleHnn 3aaad.

JInHenHoe ypaBHEHWE C ABYMSA MNepeMeHHbIMU, rpaduK JMHEWHOIO
ypaBHEHUS.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

ATanbl
npoBeaeHUs
ypoOKa

®dopma
opraHu-

3apaHua ANa y4yawmxca, BbiMoSHEHWE KOTOPbIX NPUBEAET
K AOCTMXXEHMIO NJIaHMPYEMbIX pe3y/ibTaToB

3auuu

yh

AvpakTuyeckue
maTtepuanbl

Y4yeGHUK

1. OpraHnsauMnoHHbIN 3Tan

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

3. MNpoBepKa gomallHero 3agaHus

4. AkTyanusa-
LM 3HaHUN

0}

Ne 966

5. 0606LeHune
U cucTemaTusa-
LM 3HAHUI

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

Ne 191

6. KoHTponb
U KoppeKuusa
3HaHUN1

Ne 189 (3, 4), 190

7. NoBTOpEHHUE

Ne2 1002, 1003

8. Pednekcus
y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

OTBETbTE Ha BOMPOCHI.

Y10 BaM 60/ee BCEro yaanocb BO Bpems ypoka?

Kakve BUabl AeATENbHOCTM BbiNK BbINOMHEHLI BamMK Hanbo-
Nlee ycrelwHo? HazosuTte Hanbonee adpbeKTUBHbIE U3 HUX.

9. UHdopma-
uMs 0 gomall-
HEeM 3ajaHuu

§ 25, N2 987, 990, 995,
pon. N2 1006

KomMeHTapuu K ynpaKHeHUsaM

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

Mpadunyeckuin metop pelieHUsa
CUCTEMbI BYX JIMHEUHbIX YpaBHEHUN
C ABYMS NMepemMeHHbIMHU

TexHonornyeckasa Kaprta ypoka N2 85

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

YPOK n3yyeHust HOBOro Matepuana

lpeamMeTHbIe: BBECTU MOHATUSA CUCTEMbI YPaBHEHWW C ABYMS nepe-
MEHHBLIMW U PELLUEHUS CUCTEMbI YPaABHEHUN C ABYMSA MEPEMEHHbBIMU,
NMO3HAKOMMTb YYalluxcs ¢ rpadrMyecKMM METOIOM PEeLIEHUS CUCTEMbI
OBYX JIMHENHbIX YpaBHEHUN C ABYMSA NnepemMeHHbIMU, chopmMmnpoBaThb
yMeHUWe onpeaensitb KONMYECTBO PEeLleHUM CUCTEMbI ABYX TMHENHbIX
YPaBHEHUN C ABYMS MEPEMEHHbIMU.

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

MeTtanpeameTHble: pa3BuWBaTb NMOHUMaHUE CYLLHOCTU anroputMuye-
CKUWX NpeanucaHnin u ymeHvue AencTBoBaTb B COOTBETCTBUU C NPeSJIo-
HEeHHbIM anropnuTMoM.

Yyawumincs Hayuutcs GopMynnMpoBaTb ONpeAeneHne pelleHns cucTe-
Mbl YPaBHEHW C IBYMS MEPEMEHHbIMU, OMKWCbIBaTb rpadryecKnin me-
TOJ PELUEHUS CUCTEMbI ABYX IMHENHbIX YPaBHEHWI C ABYMS NepemMeH-
HbIMK, OonpeaensTb KOAMYECTBO PELUEHWMA CUCTEMbI ABYX JIMHEWHbIX
YpaBHEHUI C ABYMS MEPEMEHHbIMW, pelaTb rpaduUyeckn cucTemy
YPaBHEHWN.

O6llee pelleHMe ypaBHEHWMN, CUCTEMA YpaBHEHWW, cUcTeMa [ABYX
JINHENHbIX YPaBHEHUN C ABYMSI NMEPEMEHHbIMU, pelleHne CUCTEMbI
YPaBHEHWN C ABYMS NepeMeHHbIMU, rpadUyecKnin MeToll peLleHns
CUCTEMbI ABYX JIMHENHbIX YPAaBHEHUN C ABYMS MEPEMEHHbIMU, KONU-
4YeCTBO PeLeHU CUCTEMbI ABYX JIMHENHbIX YpaBHEHUW C ABYyMSA Me-
PEMEHHbIMU.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alnxcs, BbINOJIHEHUE KOTOPbIX NPUBEAET
Stan opraHu- K AOCTUEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposeaeHus saunm
naaKTUyecKkue
Ypoka va Y4e6HuK Ava
maTtepuarbl

1. OpraHn3auMoHHbIi 3Tan

2. MNocTaHoOBKa Uenu 1 3agad ypoka. MotuBaums y4eOHOM JeATENIbHOCTU yyalumnxcs

3. AKTyanusa- ) N2 1004, 1005
L1A 3HAHUNK

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

5. NepBuyHoe () Ne 1007, 1009, 1010

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

6. NMNoBTOpEHHKE n N2 1027

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

HeM 3ajaHuun

MeToanyeckue KOMMeEHTapuu

C moHsATHEM CHUCTEMBI ypaBHEHUN ydamuecs BCTpedaloTcsa prepsbie. [Toa-
TOMy B Hayaje maparpada BBOAUTCA IOHATHE OOIIErO pEIeHus ypaBHEHMI
C AByMA mepeMeHHbIMU. IIpu 3ToOM Juig HarJagHOCTH MCHOJB3yeTcs rpadude-
ckas nHTeprnperanusa. Ha ocHoBaHNN MOHATHA OGINErO PENIEHUs JBYX ypaBHE-
HUM C ByMs II€PEMEHHBLIMU YK€ JIETKO Pa3bsiCHUTD, YTO CJIEAYET IOHUMATD 110
3a/jaduell «peluTh CUCTEMY YPABHEHUI».

Jl1s MoTHBanUM BBEJEHUS HOBOTO NMOHATHUS Ba)KHO, UTO IEpPBasi pacCcMo-
TPEeHHas B TEKCTe Haparpada CUCTeMa ABJISETCS MaTEMATHYECKON MOJIE/IbIO pe-
QJbHOM CUTYyaLUU.

B naparpade onucan rpadpudeckuit MeTos pemeHus CUCTEMbl YpaBHEHUI.
BaskHO 1OOUTBHCS OT yJalUXCsi HOHUMAHMS TOTO, Il KAKUX 3324 3TOT IPHUEM
ABJISAETCA 3(PPEKTUBHBIM.
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HMmenno rpaguyeckass mHTEpHIpeTanus CUCTEMbI JUHEHHDbIX ypaBHEHUM
C IByMsl IIEPEMEHHDBIMU IO3BOJISAET UCCAEA0BATh €€ pelleHne. 31eCh BaKHO IO/
YEPKHYTb, YTO, HE PElIasi CUCTEMY JBYX JIMHENHDIX YDABHEHUI C JIByMs II€pEMEH-
HbBIMH, HaM y/[aJ0Chb BBIACHUTD, CKOJIbKO penieHuil ona umeer. s atoro jocra-
TOYHO OBLIO MCCIEAOBATDH 33/[a4y O B3aMMHOM PACIOJIOKEHUH JIBYX IPSIMBIX Ha

IIJIOCKOCTH.

KoMMeHTapuu K ynpaxKHeHusm

Ne¢ 1010, 1011. Pemenue, nHalifeHaoe rpaq)l/lquKI/IM METOJIOM, CJIEyeT MOJBEPr-
HYTh IPOBEPKE. Jlaske ecnu HavimeHHOE peleHre KayKeTcs yJamumMcs oge-
BUJIHBIM, 9TAIl IPOBEPKHU CJIE€AYET BbIAEIUTH OTHAEIbHO.

Tema ypoKa

Tun ypoKa

Popmupyembie
pe3ynbTarbl

lMnaHnpyemble
pe3ynbTarbl

OcHOBHbIE
MOHATUSA

TexHonornyeckas Kapta ypoka N2 86

Cuctembl ypaBHEeHUI ¢ AByMSA nepeMeHHbIMU. FTpaduyeckuin metopn
peleHnsa CUCTeMbl ABYX JIMHENHbIX YpaBHEHUA ¢ ABYMA NepemeH-
HbIMM

YPOK 3aKpenneHns 3HaHum

MpeamMeTHbIE: 3aKPenuTb HaBblKWM OMpeaeneHus Konudectsa pelle-
HWIA CUCTEMBI ABYX NMHENHbIX YPaBHEHWUI C ABYMS NMepemMeHHbIMU U
pELIEHNS CUCTEMbI [IBYX NIMHENHbIX YPAaBHEHWUI C BYMSI NEpPeMeHHbI-
MU rpadryeckuM MEeTO0M.

JInyHoCTHbIe: dopMUpOBaATL YMEHWE MNIaHUPOBaTbL CBOW [AEWCTBUSA
B COOTBETCTBMU C y4E€OHLIM 3ajaHNEM.

MeTtanpegmeTHbie: pa3BuMBaTb NOHUMaHWE CYLWHOCTU anropuTMuye-
CKWX NpeanucaHnuin U yMeHne encTBoBaTb 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 ypaBHEHWN, CUCTEMA YpaBHEHWW, cUcTeMa [ABYX
JIMHENHBIX YPaBHEHWW C ABYMSA NEPEMEHHbIMU, pPELlEeHUEe CUCTEMBI
ypaBHEHWW C ABYMSA NepeMeHHbIMU, rpadUY4eCcKUn MEeToj peLleHuns
CUCTEMBI ABYX JIMHENHbLIX YPaBHEHUN C IBYMS NepeMeEHHbIMU, KONU-
4eCTBO pPeLWeHUN CUCTEMbI ABYX JIMHENHbIX YpaBHEHUW C ABYyMS Me-
peMeHHbIMU.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alnxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Stan opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposefeHus saunm
naaKTUyecKue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHnsauMnoHHbIN 3Tan

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

3. NMpoBepka gomaluHero 3agaHus

4. AkTyanusa- O] Bonpockl 1-6 N2 192

LM 3HaHUN

5. 3akpenne- O] Ne 1012, 1014, 1016, 1025

HUE U3YYEeHHO-

ro marepuvana n Ne 194, 195 (1, 2)
6. NMNoBTOpEHHKE n N2 1029

7. Pednekcus MNepeyncnnte OCHOBHbIE NPOGAEMbI M TPYAHOCTHU, KOTOPbIE
y4yeGHOM ges- Bbl MCMbITbIBaNM BO BpeMs ypoKa. Kaknumu cnoco6amu Bbl
TENbHOCTU Ha nx npeogoneBanu?

ypoKe

8. UHdopma- § 26, N2 1013, 1015, 1017

uusa o Jomall-
HeM 3ajaHuu

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. CJIC,Z[YCT

PasbiACHUTD, IIOYEMY OTBET ABJISACTCS IIPABUJIBHBIM, U IIPCJIOKUTD B Ka4e-
CTBE OTAC/IbHOIO YIIPAKHEHMI HCpCﬁTH OT TAKOU 3aIlMCU OTBETAa K 3aIu-
CH B BU/J€ ITapbl 9MCEJI.
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TexHonornyeckasa Kaprta ypoka N? 87

Tema ypoka CuctemMbl ypaBHEHUI ¢ ABYMS nepeMeHHbIMU. Mpaduyeckuin metoq
peLeHUss CUCTEMbI ABYX JIMHEWHbIX YDAaBHEHUH ¢ ABYMSA NMepeMeH-
HbIMH

Tun ypoKa YpoK 0606LeHns U cucTtemMaTmusalmm 3HaHUM

dopmupyembie lpeameTHble: 0600LWNTL U CUCTEMATU3MPOBATL 3HAHWUS O cUCTEMaXx

pe3ynbTarbl [BYX JIMHEMHbIX YPAaBHEHWI C ABYMS NepeMeHHbIMM.
JIn4HOCTHbIE: GOPMUPOBATL YMEHWE COOTHOCWUTb MOJYYEHHbIN pe-
3y/bTaT C NOCTaBNIEHHOW LIeNblo.
MertanpeameTHbie: GOPMUPOBaTb YMEHUE CPaBHUBATb, aHaIU3UPO-
BaTb, 0606Watb MO pa3HbiM MOKa3aTensaMm, MOoAenMpoBaTb BbIGOP
Cnoco60B AeATENbHOCTH, FPYNNMPOBaTh.

lnaHupyemble Yyawmmca HayunTcsa onpenensaTb KONMYEeCcTBO pPeLleHnit CUCTEMbI ABYX

pe3ynbTatbl JIMHENHbIX YPaBHEHUN C ABYMSI NepeMeHHbIMK, pellaTb rpadpuyecKku
CUCTEMY YpPaBHEHUN.

OcHoBHblE O6Lee pelleHne ypaBHEHUN, CUCTEMA YPaBHEHUI, CUCTEMA ABYX K-

MOHATUSA HEMHbIX YpaBHEHWI C ABYMS NEepeMeHHbIMU, pelleHne CUCTEMbI ypaB-
HEHWI C ABYMS MEPEMEHHbIMM, rpadUYEeCKUii METO/] PELEHNS CUCTEMbI
[BYX JIMHENHbIX YPAaBHEHUI C ABYMS MEPEMEHHbIMU, KOIMYECTBO pe-
LUEHWN CUCTEMDI ABYX JIMHENHbIX YPAaBHEHUN C ABYMS NEPEMEHHbIMU.

OpraHuM3auMoHHasa CTPYKTypa ypoKa
dopma 3ajaHusa ana yvyawuxcs, BbiMoJIHEHUE KOTOPbIX NpUBEET
Jtans opraHu- K AOCTMXXEHUIO MNaHNPYEMbIX Pe3ynbTaToB
nposeaeHus 3aumumn
UaaKTU4ecKue
ypoKa il Yye6HUK Ana
maTtepuansbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. lNMocTaHOBKa uenu U 3agay ypoka. Motusaumsa y4eOHON AeATEeNIbHOCTU yyaluuxcs

3. lMpoBepKa gomalluHero 3agaHus

4. AkTyanusa-
U1a 3HaHUKN

(o} CocTaBbTe KaKylo-HWMOYAb CUCTEMY ABYX JIMHENHbIX ypaBHe-
HUM C BYMSA NEepeMeHHbIMU, PELIEHUEM KOTOPOW ABNAET-
Csl Mapa 3Ha4YeHUn NepeMeEHHbIX:
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 cucTtemaTusa-
UUa 3HAHUN Ne 196, 197
6. KoHTponb Ne 193 (1, 2),
1 KOoppeKuusa 195 (3)
3HaHUM1

7. NoBTOpEHUE

Ne 1030

8. Pednekcusa
y4yeGHOM ges-
TENIbHOCTHU Ha
ypoKe

OTBeTbTE Ha BOMPOCHI.
Y70 Bbl OXXMAaQNM OT ypoKa? YTo nony4ymnocb? Yto He nony-
4yunocb?

9. UHdopma-
uMa o gomall-
HEeM 3ajaHuu

§ 26, N2 1019, 1022, 1024

KommeHTapum K ynpaxHeHnsam

N2 1018, 1019. DTH 331241 UMEIOT 6ECKOHEYHO MHOI'O peleHuii. B 3aBucuMoctu
OT BO3MOKHOCTEH KJIacca MOCJIe MOIydeHUs IEPBOro MPABIIBHOTO pele-
HUSI MOXHO IPOAOJUKUTH IOUCK JAPYTUX, TAKKE IPABUJIbHBIX, PEIICHHUI,
IIpY 3TOM IIpeAIaras yJalyMcs yOeJuTbCs B TOM, 4TO BCE OHU BEPHBI.

N2 1026 (3). {

x2 = 2xy + y? =4,
lv +y| =2

X-y=2wm x -y =-2,
X+y=2wm x+y=-2

Pemenue HOCHCZ[HCﬁ CHUCTEMbI IIPOMII-

(x - y)?

X+y=2wm x+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 13yyeHust HOBOro Matepuana
dopmupyemble lpeameTHbIe: BBECTU anroOpuUTM PELLEeHUs CUCTEMBbl ABYX UHENHbIX
pe3ynbTarbl YPaBHEHUN C ABYMSI NepeMeHHbIMWU MeTOAOM MOACTaHOBKU, GOpPMU-
poBaTb HaBblK PELIEHUS CUCTEMbI BYX JIMHENHbIX YPaBHEHUN MeTo-
[IOM MOACTaHOBKM.
JInyHocTHbIE: GOPMUPOBATL MHTEPEC K U3YHEHUIO TEMbI U XKenaHue
NPUMEHSTb NPUOBPETEHHbIE 3HAHUSA U YMEHMUS.
MeTtanpegmeTHbie: pa3BuMBaTb NOHMMaHWE CYLWHOCTU anroputMuye-
CKUX MpeanucaHnuin u yMeHWe 4encTBOBaTb B COOTBETCTBUMN C MPeIo-
YXEHHbIM aniropUTMOM.
lnaHupyemble Yyawmmcsa HaydnTca pewartb CUCTEMbI ABYX JIMHENHbIX YypaBHEHUW Me-
pe3ynbrarsl TOAOM MOLACTaHOBKM.
OCHOBHbIE MeTtop MoACTAaHOBKW, anroputM pPelleHUs CUCTEMbI ABYX JIMHENHbIX
MnoHATHSA ypaBHEHUH C ABYMS NepemMeHHbIMU METOAOM MOACTaHOBKMU.
OpraHuM3auuoHHaa CTPYKTypa ypoKa
dopma 3ajaHusa ang yvyawuxcs, BbioJIHEHUE KOTOPbIX NpUBeAET
Sransl opraHu- K AOCTUMEHUIO MIaHUPyeMbIX pe3yNnbTaToB
nposeAeHUs saunm
UaakTu4eckKue
ypoKa va Yue6HUK Ana
mMaTtepuanbl
1 2 3 4

1. OpraHu3auMoHHbIK 3Tan

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

3. AKTyanusa-
UM 3HAHUMN

(0] YcTtHo: N2 1032

4. U3yyeHue
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. NMNoBTOpEHHE 4l N¢ 1040, 1041
7. PedneKkcus OTBETbLTE Ha BOMpPOC.
y4yeb6HOM pes- Kakune atanbl ypoKa Bbl cHMTaeTe Hanbonee yaavyHbiMu
TENIbHOCTU Ha M noyemy?
ypoOKe
8. UHdopma- § 27, N2 1035, 1042
umMs 0 gomalu-
HeM 3agaHuu

MeToanyeckue KOMMEHTapUu

B sToM maparpade ygammecss HAUMHAIOT 3HAKOMUTBCS C AHATUTHYECKIMH
MOJIEJIIMA PENIEHUs CUCTEM ypaBHEHMI. MeTo/ NOJCTAaHOBKM ABJILETCHA JJOCTA-
TOYHO YHUBEPCAUILHBIM U OYZIET B JAIbHEHIIIEM HAN0O0JI€€ YACTO UCIOIb30BATHCS
yuamumucs. IToaToMy NpeaIoKeHHyI0 CXEMY peaTnu3aluy 3TOr0 METOJA yJaliu-
€csl JOJKHBI TBEPAO YCBOUTD.

B yue6HUKe He JAéTCsl TEOPETUYECKOE OCHOBAHUE 3TOTO METOJA, TAK KaK
GOJILIIMHCTBY CEMHKIACCHUKOB OHO OYJIeT He IIOHATHO.

/KenarenbHO OOpaTUTh BHUMAHUE YJAI[UXCSl, YTO JUISl PENICHUS] CUCTEM Me-
TOZIOM IIOACTAHOBKM HE CYIIECTBEHHO, KAKYIO U3 JIBYX IIEPEMEHHLIX BbIpaKaThb ue-
pes3 Apyryio. 3aech CIeAyeT PYKOBOACTBOBATHCS OCOOEHHOCTSIMY yPaBHEHHUI CUCTe-
MBI U ICKaTh IIYTh, KOTOPBIN OKAKETCs 60Jiee JIETKUM B BBIYUCIUTEIBHOM ACIEKTE.

Crenyer 3aMEeTUTb, YTO 3TOT METOZA MOKET OBbITh HEONTHUMAIBHBIM IIO
CPaBHEHUIO C JPYrUMU, HO OH Y€TKO QITOPUTMU3UPOBAH U TPEOYET OT YUAIIMX-
Cs1 HEe MATEeMAaTUYECKOM MHTYUIIUM U YMEHHS «YBHJETb» OCOOECHHOCTH 3aJadH,
a JIMIb YETKOIO CIEAOBAHUA 3aydeHHOMY ainropurtmy. ITosTomy nanee, B 3aBucu-
MOCTHU OT BO3MOKHOCTEH OT/AEJbHBIX YUAIINXCS, B TEX 3aJa4axX, KOTOpbIe TpeOy-
IOT PENICHUsI CUCTEMBI U IIPU 3TOM OCTAaBJISIOT BBIOOP Crocoba peleHus Ha yc-
MOTPEHHE YYAIUXCS, CIEJyeT IO3BOJISATh CJIA0bIM yJAIUMCS PeIlaTh 3TH CHUCTe-
MBI METOJIOM IOACTAHOBKHU.

J1s ygammxcsi, CKJIOHHBIX K aITOPUTMUYECKOMY CTHJIIO MBINUIEHHUS, MOK-
HO MOAYEPKHYTh 3Ty OCOOEHHOCTb METOJA U CAEJATh aKLEHT HAa TOM, 4TO Jajee
MIPOCJIEKUBAETCA Pa3/leJ€HIE YIPAKHEHUI Kypca MAaTeMaTHMKU Ha JBE OCHOB-

135



HbIC TPYHIbI! YIIPAXKHEHNI, B KOTOPBIX BAXKCH IIOMCK AJIIOPpHUTMa pEHIEHUWA, U
YHOPAXKHCHUS, BBIIIOJIHACMbBIC II0 U3BECTHOMY AJITOPUTMY. OTCIO,ILa CIeayET IIPO-
HC,Z[CBTI/I‘-ICCKI/Iﬁ IIOAXO/ K IOCTPOCHUIO MC)KHpCﬂMCTHOﬁ CBsA3M KypCOB MaTE€Ma-

THKUA 1 UH(POPMATHKU.

TexHonornyeckas Kapta ypoka N2 89

Tema ypoKa PelweHne cuctem JIMHEWHbIX ypaBHEHUA METOAOM NMOACTAaHOBKHU
Tun ypoKa YPOK 3aKpenneHns 3HaHum
Popmupyembie lpegmeTHble: 3aKpenuTb HaBblK PELEHNS CUCTEMbI ABYX JIMHENHbIX
pesynbTrarbl ypaBHEHUN METOAOM MOACTAaHOBKM.
JINYHOCTHbIE: pa3BMBaTb HaBbIKM CaMOCTOATE/IbHOW paboThl, aHalu-
3a cBOeN paboThl.
MeTtanpegmeTHbie: pa3BMBaTb NOHUMaAHWE CYWHOCTU anropuTMuye-
CKMUX NpeannucaHnin u ymeHne aenctesoBaTb B COOTBETCTBMM C Npeasio-
YEHHbIM anropuTMOM.
lMnaHnpyemble Yyalmmncs HayuuTcs pelatb CUCTEMbIl ABYX JIMHEWHbBIX YPaBHEHWUI Me-
pe3ynbTarhl TOAOM MOACTAaHOBKMU.
OCHOBHbIE MeToa NoACTaHOBKMW, anropuUTM PELIEHUS CUCTEMbI [ABYX JIMHEWHbIX
MOHATUSA ypaBHEHUIN C ABYMS NepeMeHHbIMU METOAOM MOACTAHOBKMU.
OpraHuM3auuMoHHasa CTPYKTypa ypoKa
dopma 3apaHusa gnsa yyalmxcs, BbiNOJIHEHUE KOTOPbIX NMPUBEAET
Sranbl opraHu- K AOCTWXXEHMIO NIaHUpyeMbIX pe3ynbTaTos
nposeaeHus sauum
UaakKTnyeckue
ypoKa il Y4ye6HUK finn
MaTepuanbl
1 2 3 4

1. OpraHu3auMoHHbIN 3Tan

2. NocTtaHoBKa Uenu u 3agad ypoka. MotuBauus y4ueGHON JeATENIbHOCTM yyallmuxcs

3. MpoBepKa AomMalluHero 3agaHusa

U1a 3HaHUKN

4. AkTyanusa-

(0} YcTHo. Kakasa 13 nap uncen (—1; 2); (0; —1); (1; 2) aBnseT-
2x -y =0,

CH PELEeHNEM CUCTEMbI YpaBHEHUM
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. NMoBTOpEHHE

n Ne 1043, 1044

8. Pednekcus
y4yeGHOM ges-
TENIbHOCTU Ha
ypoKe

MepeyncnnuTe OCHOBHbIE NPOGIEMbI U TPYAHOCTU, KOTOPbIE
Bbl UCMbITbIBANM BO BPeMSi ypoKa. KaknmMu cnoco6amu Bbl
UX NpeogoneBanun?

9. UHdopma-
UM 0 gomalu-
HEeM 3ajgaHuu

§ 27, N2 1037, 1039

KoMMeHTapum K ynpaxKHeHUam

N2 1038, 1039. [Ipu pemenun cucreM HET HEOOXOAMMOCTH IIPEOOPA30OBLIBATDH
cpasy JiBa ypaBHeHUsA cucTeMmbl. /[0CTaTOYHO 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 n3dy4yeHnst HOBOro maTtepuana

MpeameTHble: BBECTW aifOPUTM PELUEHWUS CUCTEMbI ABYX JIMHEMHBIX
YyPaBHEHUI C ABYMS MEpeMeHHbIMW METOAOM CIOMeHUs, GOopMUPO-
BaTb HaBblK PELIEHWU CUCTEMbI [BYX JIMHEMHBIX YPABHEHWI C ABYMS
nepeMeHHbIMU METOJIOM CIIOMEHUS.

JINYHOCTHbIE: GOPMUPOBATL MHTEPEC K U3YYEHUIO TEMbI U KeNaHue
NPUMEHSATb NPUOBPETEHHbIE 3HAHUS U YMEHMUS.

MeTtanpeameTHblie: pa3BuMBaTb NMOHUMaHWE CYLIHOCTU anropuTMuye-
CKMX MpeanvucaHvui U ymeHue 1eicTBoBaTh B COOTBETCTBUM C NMPeAo-
YKEHHbIM aNITOPUTMOM.
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lMnaHnpyemble

Yyalwmmes Haydyutcs pellatb CUCTEMbI [BYX JIMHEWHbIX YPaBHEHUM

pesynbTathbi C IBYMSi NePeMEHHbIMU METOZIOM CIIOMKEHMUS.
OcHoBHbIe MeTo/ CNoXKeHus, anropuTM PeLleHns CUCTEMbI IBYX TMHENHbIX ypaB-
MOHATUS HEHWW C IBYMSA NEPEeMEHHbIMU METOAOM C/OMKEHMA.
OpraHuM3aUMOHHaAA CTPYKTypa ypoKa
®opma 3ajaHns ANA yHalnXcs, BbIMONHEHUE KOTOPbIX NPUBEAET
Srans opraHu- K AOCTUXKEHUIO MIaHUPyeMbIX pe3ynbTaToB
npoeeAeHus sauun
naaKTMvecKue
YypoKka va Y4eG6HUK Ava
matepuab

1. OpraHu3auMoHHbIN 3Tan

2. NocTtaHoBKa UWenu 1 3agad ypoka. MotuBauus y4ye6HON JeATENbHOCTU yyallmuxcs

y4ye6GHOM pes-
TEeNbHOCTU Ha
YPOKe

3. AKTyanusa- o) MpuBeanTe NpuUMep CUCTEMbI IMHENHBIX YPaBHEHWW C OBY-
LuMa 3HaHUN M$ MepeMeHHbIMU X U I, B KOTOPOMK:
1) KO3DOOUUMEHTBI NPU X PaBHbI;
2) KO3POUUMEHTbI MPU X NMPOTUBOMOOMKHbI;
3) KOIDPULMEHTHI MPU Y PaBHbI;
4) KO3OPULMEHTbI MPU Y MPOTUBOMOSIOMKHbI.
4. U3yyeHune o) TeopeTnyeckui matepuan § 28
HOBOro maTte-
puana
5. NMepBUyHOE (] Ne 1047, 1049
3aKpenneHue
HOBOro marte- " Ne 199 (1, 2)
pvana '
6. MNoBTOpEeHue 7 Ne 1071
7. Pednekcusa Ha ypoke 4:

a) oTBevas(a) no npocbbe y4ynTens, Ho Aas(a) HeBEPHbIN
OTBET;

6) oTBevasn(a) no npocbbe y4yutens, fan(a) BEPHbIA OTBET;
B) OTBeYaJsi(a) No cBoen uHuumaTnBe, HO Jan(a) HEBEPHbIN
OTBET;

r) oTBeyan(a) No cBOEN nHuumnaTMBe, aan(a) BEpPHbIN OTBET;
1) He oTBevan(a).

8. NHdopma-
uMa o gomalu-
HeM 3ajaHuu

§ 28, N2 1048, 1050 (1-3), 1072

138



MeToanyeckue KoOMMeEHTapuu

IToscHAs ygamumcs CyTh MeTO/a CIOKEHMS, CIeyeT U30eraTh TakKux CJI0-
BOCOYETAHUM, KAK «CyMMa YPAaBHEHUI» U «Pa3HOCTb YPABHEHU».

Mo:XHO COOOIMUTD yJaUMCcs, ITO JUIg PEIIEHUs CUCTEM JTMHEHHBIX ypaB-
HEHUI METO/bI MOACTAHOBKU U CIOXKEHUS ABIAIOTCA paBHOIeHHbIMU. Lleneco-
00pPA3HOCTb BBIOOPA METOA OIPEEISICTCSI OCOOCHHOCTSIMY YPABHEHUN CUCTEMBL.

Tema ypoka
Tun ypoka

Popmupyemble
pesynbTarbl

MnaHupyemsbie

TexHonornyeckasa Kaprta ypoka N¢ 91

PewieHne cuctem AMHENHbIX ypaBHeHuﬁ MeTo4O0M CJ/IOXeHUuqa
YPOK 3aKpenneHns 3HaHmni

lpeameTHble: 3aKpenuTb HaBblK PELIEHUS CUCTEMbI ABYX JIMHENHbIX
ypaBHEHWW C ABYMS NepeMEHHbIMU METOLOM CIIOXKEHUSA.

JIn4HOCTHBIE: GOPMUPOBATL CNIOCOGHOCTL OCO3HAHHOIO BbliGOpa U Mno-
CTPOEHUA faNbHENLEeN UHANBUAYaNbHON TPAEKTOPUH.

MeTtanpeameTHbie: pa3BuMBaTh NOHUMaHWE CYLHOCTU anroputmMuye-
CKMWX NpeanucaHnin u yMeHue AencTBoBaTth B COOTBETCTBUM C NPeasIo-
HEeHHbIM alNropnTtMomMm.

Yyalmncs HayyuTcs pelaTtb CUCTEeMbl ABYX JIMHEMHbIX YpaBHEHWM

pe3ynbTarbl C BYMS MepeMeHHbIMU METOAIOM CJIOXKEHMUS.
OcHOBHbIe MeTO,U, CNNOXEeHWd, aJiflopPUTM pelleHnsa CUCTeEMbl ABYX JNIMHENHbIX ypaB-
MoHATUSA HEHWI C ABYMSl NEepPeMEHHbIMWU METO/IOM C/IOMKEHUS.
OpraHuM3aLMOHHas CTPYKTYpa ypoKa
dopma 3afgaHua Ana y4almxcs, BbiNofHEHUE KOTOPbIX NpuBeaséT
Stanbl opraHu- K JOCTMXKEHMIO NMAaHUpyeMbIX pe3yabTaTtos
nposefeHus 3L
MAAKTMYECKH
ypoKa il Y4ye6HUK Avna eckne
maTepuansl
1 2 3 4

1. OpraHnsauMoHHbIi 3Tan

2. NMoctaHoBKa Uenu u 3agayd ypoka. MotuBauus y4ue6HON AeATE/IbHOCTU yvallmuxcs

3. lMpoBepKa gomMallHero 3agaHus

4. AKtyanusa-
LMAa 3HAHUI

0} OnuwmnTe anropuT™M peLleHns cucte-
Mbl YPaBHEHUI METOLOM CIOMEHMWS.
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OKOHYaHue

1

2 3 4

5. 3akpenne-
HUEe U3YYEHHO-
ro matepuana

O] Ne 1051, 1053, 1055, 1057, 1059

n N2 200

6. NMoBTOpEHHUE

n N2 1073

7. PedneKkcusa
yyeGHOM pesn-
TEeNbHOCTU Ha
YPOKe

¢ nymato, joMallHee 3ajaHue ang MeHsa 6yaeT:
a) NErknm/TpyaHbIM;
6) MHTEPECHBLIM/HEUHTEPECHbBIM.

8. UHdopma-
uusa o gomalu-
HEeM 3ajaHuu

§ 28, N2 1050 (4-6), 1052, 1060

Tema ypoKa
Tun ypoKa

dopmupyembie
pesynbTarbl

lMnaHupyemble
pe3ynbTarbl

OCcHOBHbIE
MOHATUSA

TexHonornyeckasa Kaprta ypoka N2 92

PelueHue cucteM JIMHEHHbIX YPaBHEHUI METOAOM CJIOXKEHUs
YpoK 0606uieH1s U cucteMaTndaumm 3HaHum

lpeameTHble: 0606WNUTL U CUCTEMATU3NPOBATb 3HAHUA O PeLleHUKn
CUCTEM [BYX IMHEWMHbIX YPABHEHUI C ABYMS NepPeMEHHbIMW METOAOM
C/IOXEHMUS.

JIn4HoCTHbIE: GOPMUPOBaTb YMeEHWE OOBLEKTMBHO OLEHMBATb CBOM
TPyA.

MeTtanpegmMmeTHble: pa3BWBaTb NOHMMaHWE CYLIHOCTU anroputMuye-
CKMX NpeanucaHuin 1 ymeHvue AeicTBoBaTb B COOTBETCTBUM C NPeasIo-
YKEHHbIM anropuTMOM.

Yyawmmca Hay4ymuTcs MCnosib30BaTbh CUCTEMbI ABYX JIMHEWHbIX YpaBHe-
HUI C BYMS NepeMeHHbIMU NPU pelleHnn maTeMaTUYecKmx 3agau.

MeToa CnoXeHus, anropuTM peLlleHns CUCTEMbI ABYX JIMHENHbIX YpaB-
HEHWM C ABYMSA NEPEMEHHbIMU METOLOM CIIOXKEHMS.
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OpraHu3alUUOHHasA CTPYKTypa ypoKa

dopma 3ajaHns Ans y4alnxcs, BbINOIHEHUE KOTOPbIX NPUBEAET
Stan opraHu- K AOCTUXEHMIO MIaHNPYEMbIX Pe3y/bTaToB
nposefeHus saunm
naaKTUyecKue
Ypoka va Y4e6HUK Ava
maTtepuarbl

1. OpraHnsauMnoHHbIN 3Tan

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

3. MNpoBepKa gomallHero 3agaHus

4. AkTyanusa- ) YcTHO. Pelunte cuctemy ypaBHEHWM METOAOM CIIOXKEHUS:
Uuns 3HaHWUN 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. 0606LeHne ) N2 1061, 1063, 1065, 1067, 1069
U cuctemaTusa-
LMA 3HAHUN 7 Ne 203, 204
6. KoHTposnb Ne 199 (3, 4), 201
1 KoppeKuus
3HaHUM
7. MNoBTOpeHue n Ne 1074
8. Pednekcus MpoponuTte BbiCKa3biBaHWe 06 ypoKe.
yyebOHOM pes- 7 pa6oTtan(a) Ha ypoKe Ha OLIEHKY ... .
TeNbHOCTU 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-
HEHUI, He UAET peub O CUCTEMAX, COAEPKAMMX TpU ypaBHeHus. OgHAKO
TaKWe CHUCTEMBI HE TPEOYIOT OCOOBIX TEOpPeTHYeCKUX obocHoBaHuil. Ilpu
HEOOXOMMOCTH YUUTENb MOXKET JATh COOTBETCTBYIOIINE PA3bsICHEHMS.
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N2 1067 (4). x> + y? + 10x — 12y + 61 = 0; 2% + 10x + 25 + y> — 12y + 36 = 0;

(x=5)2+ (y — 6)2= 0. 10 ypaBHEHNE PABHOCUIHLHO CUCTEME

x+5=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 NOMOLLbIO CUCTEM JIMHENUHbIX YpaBHEHUN

TexHonornyeckasa Kaprta ypoka N2 93

Tema ypoka PelueHue 3apgay ¢ NOMOLLbIO CUCTEM JIMHEHHBbIX YpaBHEHUN
Tun ypoka YPOK ndyyeHuss HOBOro mMatepuana
dopmupyemble lpeameTHbie: OPMUPOBATL HaBbIK PeLleHWs TEKCTOBbIX 3afaY, B KO-
pe3ynbTarsl TOPbIX UCMNOJIb3YIOT CUCTEMbBI ABYX JIMHENHbIX YPaBHEHUM C ABYMS Me-
peMeHHbIMU KaK MaTeMaTU4yeCKne MOAENN peasbHbIX CUTyaLMN.
JInyHocTHbIE: GOPMUPOBATL MHTEPEC K M3YHEHUIO TEMbI U XKenaHue
NPUMEHSTb MPUOBPETEHHbBIE 3HAHWSA U YMEHMUS.
MeTtanpegmeTHbie: GopMMnpoBaTb YMEHME UCMNO0Sb30BaTb MNpuobpe-
TEHHblE 3HAHWSA B NPAKTUYECKON AEATENBHOCTH.
lMnauupyemsbie Yyalwumncsa HayuuTca pellaTtb TEKCTOBbIE 3aAayu, B KOTOPbIX MCMOMb3Y-
pe3ynbTarbl 0T CUCTEMBI ABYX JIMHENHbLIX YPAaBHEHUI C ABYMS NEPEMEHHBIMU KaK
MaTeMaTUYeCKUE MOLENN peanbHbIX CUTYaL U,
OCHOBHbIE 3afayn, B KOTOPbIX UCMOMb3YIOT CUCTEMbBI ABYX JIMHENHbLIX YPaBHEHWU
MOHATUSA C ABYMSl MEpPEMEHHbIMU KaK MaTtemMaTuyecKue MOoAeNn peanbHbIX CuU-
Tyauun.
OpraHu3aunOHHasa CTPYKTypa ypoKa
dopma 3agaHusa ana yvyawuxcs, BbiNoJIHEHUE KOTOPbIX NpUBEeET
Sransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3ynbTaToB
nposeaeHus 3aumum
UaakKTnyeckue
ypoKa il Yye6HUK Aua
marepuanbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. MocTaHoBKa Lenu U 3agay ypoka. MoTuBauusa yue6HON AeATENbHOCTU y4yalluxcs
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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 6onbliue. Hanante nnoulaab ABYyX NOSEN.

N2 2. Mnowaab ogHoro nonga 150 ra, a gpyroro — Ha 2 ra
6osiblle. Hanaute nnowanb ABYX NOJIEN.

4. NU3yyeHune ) TeopeTnyeckunn matepuan § 29

HOBOro mMaTte-

puana

5. NepBuyHoOE 0} N2 1078, 1080, 1082, 1084,

3aKpenieHue 1086, 1088

HOBOro marte-

puana n Ne 205
6. NMoBTOpPEHHUE n Ne 1128

7. Pedbnekcus OTBeTbTe Ha BOMPOCHI.

y4yeGHOMN ges- Y10 BaM Gonee BCero yaanocb BO Bpems ypoka?
TENbHOCTU Ha Kakune Buabl AedtenbHOCTM 6Gbliv BbINOHEHBbI BaMKn Hanbo-
YPOKe nee ycrnewHo? HazoBuTe Hanbonee adpdPEeKTUBHbIE U3 HUX.
8. UHdopma- § 29, N2 1079, 1081, 1083

uuMsa o gomall-
HeM 3ajaHuu

MeToanyeckue KoMMeHTapuu

Marepuan sToro naparpada nokasbIBaeT, YTO CyIECTBYET HEMAJIO Pealb-
HBIX CUTYaIuii, MATEMATUYECKUMU MOJEIMU KOTOPBIX CJAYKAT CUCTEMbI JIMHEH-
HBIX YPaBHEHMI C JIByMs II€PEMEHHBIMU.

B § 3 ywamuecs 1nosHaKOMMJIUCh CO CXEMOU peIleHMsi TEKCTOBBIX 3aja4
C IOMOIIBIO YPaBHEHHUH € OJHOH ITepeMEHHONU. AHATOTUYHAsA CXeMa IPUMEHNMA
U JUId PEMIeHMs 3a]a4 C MOMOIBIO cucTeM ypaBHeHuil. Ocobo ciexyer obpa-
TUThb BHUMAHHE Ha IPOBEPKY COOTBETCTBUSA IOJIYYEHHOIO PEUIEHUS YCIOBHIO
sagaun. [locne pazbopa npuMepos, NIPUBEAEHHDBIX B TEKCTOBOM YaCTU Iaparpa-
(a, n pemenus HEKOTOPOro KOJIUYECTBA 3aJa4 MOKHO HNPEITOKUTD yIalUMCs
BBIIEJIUTh HECKOJBKO KJACCOB 33/1a4 B 3aBUCUMOCTH OT TPEHGOBAHMUMI, KOTOPHIM
JOJLKEH YOBIETBOPATD OTBET: PEIIEHNUE B HATYPaJbHBIX YHCJIaX (mpuMep 5 ma-
parpada, 3asauv, B KOTOPBIX HJAET Pedb O KOJIMYECTBE JIOJEH, KOJUYeCTBE
OpeJMETOB U T. IL.); pelleHue, Tpedylolee 3HaHUH O NPEAMETHONH 06JacTu
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(oLleHKa CKOPOCTU TPAHCIIOPTHBIX CPEJCTB U T. I1.). B 3aBUCMMOCTH OT BO3MOX-
HOCTEH KJacca MOXKHO IPEIJIOKHUTL IOAYMAaTh, O YEM MOKET CBUJIETENbCTBO-
BaTh OTBET «CKOPOCTDb paBHa (» MK «CKOPOCTb OTPUIATENbHA» U JUIA 33/1a4 Ka-
KOT'O CIOX€Ta TaKOW OTBET UMEET CMBICII.

B yue6HUKE MpUBEJEHO TOCTATOUYHO GOJBIIOE KOJTMYECTBO 33/[a4 PAa3HOM
crernenu cnoxuoctu. Cieyer 3aMeTUTb, YTO 3Ta T€Ma M3ydaeTcs IOCJAeJHeN
B Kypce anre6pbl 7 KJIacca, M3-3a 4ero OHA IOABEPIKEHA PUCKY COKPAIIEHUS yaes-
HOTO BPEMEHU 110 Pa3HOOOPA3HBIM IPUYMHAM, JE€HCTBOBABIINM B TeUEHUE yIeo-
Horo rojia. IToaTomy B yc/10BUAX HEXBATKY y4€OHOTO BPEMEHU B 3aBUCUMOCTHU OT
BO3MOKHOCTEH KJacca PEKOMEHJYETCSI HE YMEHLIIATb KOJUYECTBO PEIIaeMbIX
3aJa4 B I[€JIOM, @ XOTsI Obl BBIIOJIHHUTD JUIsl OOJBITMHCTBA 3a/jad 3TOTrO Iaparpa-
(a conep:kaTepbHyIO YACTD 3a/JAaHUs — 3AIMCATH CUCTEMY yPaBHEHUM, ITOKEPTBO-
BaB TEXHUYECKOHN YaCThIO — PENIEHUEM CUCTEMBI. JTOT JKE IOAXOJ MOXKHO IpU-
MEHUTDb U I C1A0bIX YIEHUKOB: JOOUTLCS MPABMILHOTO COCTABIEHUsS ypaBHE-
HUI CUCTEMBI U HEe TPeOOBATD JAATbHENIIErO pemeHus CUCTEMBI.

TexHonorn4yeckas Kapta ypoka N2 94

Tema ypoKa PelweHue 3apay ¢ NOMOLLbIO CUCTEM JIMHENHbIX YPaBHEHUM

Tun ypoKa YPOK n3yyeHusi HOBOro mMatepuana

Popmupyemble lpeameTHbIe: GOPMUPOBATL HaBblK PELIEHUS TEKCTOBLIX 3ajady Ha

pe3ynbTarbl OBUXKEHWE, B KOTOPbIX UCMOJIb3YIOT CUCTEMbI ABYX JIMHENHbIX YpaBHe-
HWUM C ABYMS NMEPEMEHHBIMW KaK MateMaTU4yeCKnue MOLeNn peanbHbIX
CUTyauum.

JInyHocTHbIe: GOPMUPOBATL UHTEPEC K M3YHEHUIO TEMbI U XKenaHue
NPUMEHSATL NPUOBPETEHHbIE 3HAHWUA U YMEHUS.

MetanpegmeTHbie: GOPMUPOBATL YMEHWe WCMofb30BaTh npuobpe-
TEHHblE 3HAHWA B NMPAKTUYECKOW AEATENIbHOCTU.

Mnaunpyembie Yyalwuincs HayuuTca pellaTb TEKCTOBbIE 3afadu Ha ABUMKEHWe, B KO-
pes3ynbTarbl TOPbIX UCMOJIb3YIOT CUCTEMBI ABYX JIMHENHbIX YPaBHEHUI C ABYMS ne-
PEMEHHBIMU KaK MaTeMaTUYeCKUe MOAENN peasibHbIX CUTYaLU.

OcHOBHbIE 3ajayn, B KOTOPbIX MCMONb3YIOT CUCTEMBI [IBYX IMHENHBIX YPAaBHEHM
MOHATUSA C ABYMSl MEPEMEHHbIMU KaK MaTemMaTUYecKMe MOAENN peasbHbIX CU-
Tyauun.

144



OpraHu3alUUOHHasA CTPYKTypa ypoKa

ATanbl
npoBeaeHUs
ypoOKa

dopma 3aaaHua AnS yyaluxcsl, BbiNoJHEHNEe KOTOPbIX NPpUBEAET
opraHu- K JJOCTMXKEHMIO MIaHUPyeMbIX pe3ynbTaToB
3auuu naaKTMyecKue
va Y4yeGHUK Ana
martepuansbl

1. OpraHnsauMnoHHbIN 3Tan

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

3. NMpoBepka gomaluHero 3agaHus

4. AkTyanusa-
LM 3HaHUN

O] YcTHO. B nepBbIv IeHb TYPUCTbI NPoexanu Ha Benocuneaax
4 4 cO CKOpPOCTbio 12 KM/4, @ BO BTOPOW MPOLLN MELIKOM
3 4 €O CKOpOCTbO 5 KM/4. B Kakon aeHb TypuCTbl Mpeoao-
nenu 6onbluee paccToiHUE U Ha CKOJIbKO KMIOMETPOoB?

5. 3akpenne- ) N2 1090, 1094, 1113, 1115,
HUE U3YYEHHO- 1117, 1118

ro marepuvana

6. NMoBTOpPEHMKE n N2 1129

7. Pedbnekcus
y4yebHOM pes-
TeNbHOCTU Ha
ypoKe

MpoaonKnTe BbiCKa3biBaHWS 06 ypoKe.
7 y3nan(a) ... .

7 Hayyunca(aco) ... .

¢ noHan(a), 4To Mory ... .

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

§ 29, N2 1091, 1095, 1116

Tema ypoka
Tun ypoka

PopmupyemMble
pe3ynbTarbl

TexHonornyeckasa Kapta ypoka N2 95

PelweHue 3aaa4y ¢ NOMOLLbIO CUCTEM JIMHENHBbIX YPaBHEHUNA
YPoK n3y4eHnsa HOBOro matepuana

MpeameTHbie: GOPMUPOBATb HaBbIK PELIEHWUs TEKCTOBbLIX 3ajay Ha
MPOLIEHTbI U YaCcTU, B KOTOPbIX MCMOMb3YIOT CUCTEMbI ABYX JIMHEMHbIX
ypaBHEHWI ¢ ABYMSA NepemMeHHbIMU KaK MaTemMaTM4yecKue Moaenu pe-
aNlbHbIX CUTyaLMH.

JIn4HOCTHbIE: HGOPMUPOBATL MHTEPEC K UIYYEHUIO TEMbI U KenaHue
NPUMEHSATb NPUOBPETEHHbBIE 3HAHUS 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 peabHbIX Cu-
Tyauun.
OcHoBHble 3ajaun, B KOTOPbIX UCMONMb3YIOT CUCTEMbI ABYX JIMHEMHbIX YpaBHEHUI
MOHSATHS C ABYMS NMEePeMEeHHbIMU KaK MaTeMaT4yecKne Mofenn peanbHbIX Cu-
Tyauun.
OpraHu3aLMoHHasa CTPYKTypa ypoKa
®opma 3ajaHns ANR y4aWnXcs, BbIMONHEHUE KOTOPbIX NPUBEAET
Sransl opraHu- K AOCTUMKEHUIO MIaHUPyeMbIX pe3yNnbTaToB
nposefieHus sauun
naaKTMyeckue
YypoKa il Y4e6HUK Ava
matepuanb

1. OpraHu3auuoHHbIN 3Tan

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

3. lMpoBepKa gomMalluHero 3agaHus

4. AkTyanusa-
UM 3HAHUN

o) YcTHo. Yucno 10 ysennumnun Ha 200 %. Bo cKonbKo pas
nony4yeHHoe 4yuncno 6onbwe 107?

5. 3akpenne-
HUEe U3YYEHHO-
ro matepuana

O] N2 1100, 1102, 1104, 1106,
1108, 1120

n N2 208, 209

6. MoBTOpEeHue

n N2 1130, 1131

7. Pednekcusa
y4yeGHOM pes-
TEeNbHOCTU Ha
ypoke

OTBeTbTE Ha BOMpoOC.
M0 KaKnm KpUTEpPUAM MOXKHO OLEHWUTb Bally AeATEeNbHOCTb
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
Apo6n 0,6. /g mpouIakTUKM TaKMX OIMHMOOK CJIeAyeT HMOAPOOHO paso-
6patb npumMeps! 3 1 4 TeOpeTUUECKOI JacTu nmaparpadga, o6paTuB BHIMA-
HI€ Ha [IEPEXO/] OT MPOIEHTOB B YCJOBUU K APOOAM B 3aIIMCU YPAaBHEHHI.

Tema ypoka
Tun ypoka

Popmupyemble
pesynbTarbl

lMnaHupyemsbie

TexHonornyeckas Kapta ypoka N2 96

PeweHue 3ajad c noMoulbio cucTtem JIMHEeWHbIX ypaBHeHuﬁ
YpoK 0606LeHMA U cUcTEMaTU3aL MK 3HAHWUI

lMpegmeTHble: 0606WNUTL U CUCTEMATU3UPOBATb HaBbIK PELLEHUS TEK-
CTOBbIX 3aa4, B KOTOPbIX UCMOMb3YIOT CUCTEMbI [ABYX TMHEWHBIX YpaB-
HEHWW C ABYMSA MEPEMEHHbIMU KaK MaTtemMaTUyecKue MOoAeNn peasb-
HbIX CUTYyaLUUH.

JIn4HOCTHbIE: GOPMUPOBATL MHTEPEC K UIYYEHUIO TEMbI U KenaHue
NPUMEHSATb NPUOBPETEHHbBIE 3HAHWUS U YMEHMUS.

MertanpeameTHsbie: GOPMUPOBAaTL YMEHWE WCMONb30BaTh Npuobpe-
TEHHblE 3HAHUA B NPaKTUYECKON JEATENbHOCTHU.

Yyalummcs HayunTes pellaTb TEKCTOBbIE 3alayu, B KOTOPbIX MCMONb3Y-

pe3ynbTatbl IOT CMCTEMbI [IBYX IMHEMHbIX YPaBHEHUIA C ABYMS NepeMeHHbIMU KaK
MaTemaTu4ecKue MoJenn peanbHbiX CUTyaLni.
CHOBHbIE afayu, B KOTOPbIX UCMONb3YIOT CUCTEMbI ABYX JIMHEAHbIX YPaBHEHW
() 3
MOHATHS C AABYMSi NepeMeHHbIMU KaK MaTeMaTUyecKue Mofenn peasbHbiX Cu-
Tyauun.
OpraHuM3aLMOHHas CTPYKTypa ypoKa
dopma 3ajaHus Ans yyalmxcs, BbINOIHEHUE KOTOPbLIX NPUBEAET
Jransl opraHu- K AOCTHKEHMIO NIaHUPYEMbIX Pe3yNbTaToB
npoBeAeHUs saunm
naaKTU4ecKue
ypoxa va Yue6HuUK Ava
maTtepualbl
1 2 3 4

1. OpraHusauMoHHbIi 3Tan

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

3. NMpoBepKa aomallHero 3agaHus
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OKOHYaHue

1

2 3 4

4. AkTyanusa-
UMA 3HAHUMN

(] YcTHO. Ha gocKke 3anucanu yucno. Korga M3 Hero Bblvan 9
W MOSlyYEHHbIN pe3ynbTaT YMEHbLWAM B 7 pa3, TO NOJy4u-
nn 14. Kakoe 4yucno 3anucanu Ha Jocke?

5. 0606LWeHne

O] N2 1092, 1096, 1098, 1110,

M cucTemaTusa- 1111, 1122
LU1a 3HAHUKN
7 Ne 1124, 1126, 1127
6. KoHTponb Ne 206, 207
1 KoppeKuus
3HaHUI

7. NoBTOpPEHMNE

n Ne 1132, 1133

8. Pednekcus
y4yeOHOW pes-
TEeNbHOCTU Ha
YpOKe

3afaHns Ha ypoke 6blinu:
a) Nérkue;
6) TpyaHble.

9. UHdopma-
uMa o gomalu-
HeM 3ajaHuu

§ 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 BBIPAKEHUS M BBIPAKEHUS C I€PEMEHHBIMU HA3bIBAIOT ...
2) BRIpa)KeHUS, HE COAEPKAIIME JCJCHUS HA BBIPAKCHUS C II€PEMEHHDI-
MM, Ha3bIBAIOT ... .

3anumure YHCJIOBOE BBIPAKECHUE M HAWIHUTE €ro 3Ha4CHUE!

1) npousBenenue cymmsl unucen —16 u 4 u gucia 0,3;

2) cymma npoussesenus uncena —16 u 4 u gucia 0,3;

3) pasHocTs yacTHOro umcesa 18 u % u npoussegeHud yucen —20 u —%.

Kakoe 3HaueHne npuHUMaeT npu a = 2,5 BbIpaXeHHE:

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. 3alnumimTe:

1) BO CKOMBKO pa3 IUPKYJIb JOPOKE TUHEHKH;

2) CKOJIBKO CTOAT 3 NUPKY/IA U D JINHEEK;

3) Ha CKOJBKO 7 IUPKYyJIEH TOpoXKe, YeM 4 JTUHeHKN.

3anumure B BUJE BbIPAKEHMUSI:

1) cymMy yABOCHHOTO NPOU3BEACHUS YHCEI 4 U b 1 NX 9aCTHOTO;

2) pasHOCTb MPOU3BEAEHUS YHCE 772 U 71 M1 UX CYMMBI;

3) nmpousseieHnE TPEX MOCIEI0BATEIbHBIX HATYPAJIbHBIX YHCEJI, MEHbIIEE
13 KOTOPBIX PABHO d;

4) mpousBeJieHNE YETBIPEX MOCAe0BATENbHBIX YETHBIX HATypPaJbHbIX Ul-
ceJ1, Gosiblilee U3 KOTOPBIX paBHO b.

UsBectHO, uto a — b = 10. Hafinure 3HaueHue BbIPAKEHUS:

1) 4a — 4b; 2)a+3-b; 3) a- (b-05).
AuKTaHT 2

JInHeitHOe ypaBHeHUe C 04HON nepeMeHHO1

3anumuTe OKOHYAHHE IIPEIOKCHUSL:

1) ypaBHenue Buga ax = b, rae x — nepemenHast, @ u b — nexoropsie unc-
JIa, HA3BIBAIOT ... ;

2) ecin a # 0, To IMHelHOE ypaBHEHHE ax = b umeer ... ;
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P

3) ecim a =0 u b # 0, To MHEHOE ypaBHEHUE aX = b KOpHEH ... ;

4) ecm a =0 u b = 0, To MHelHOE ypaBHeHue ax = b umeer ... .
3anumure Kakoe-1nbo 3HAYeHUE d, NPU KOTOPOM KOPHEM ypaBHEHUS
ax = —18 aBnsaercs:

1) orpunarenpHoe YnCIO; 2) MOJIOKUTEIBHOE YUCIO.

3anumure Kakoe-Tub0 TUHEHHOEe YpaBHEHNE C OJHOU IepeMeHHOI:

1) xopuem KoTOpOrO ABAAETCA YNCIO —3;

2) He nMeoIee KOPHEH.

IIpu xakOM 3HAYEHUU ¢ YPABHEHUE AX = —8 HE MMEET KOPHEN?

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 yucaa d;

4) yABOCHHAsI CyMMa YHCEI X U 7 paBHA PA3HOCTH YNCEJa X U 4;

5) 3mauenne BoIpakenns X + 10 B 3 pasa Gosblle 3HAUYEHUS BBHIPAKEHUS
x—2.

3anumure BCe HATypaJbHbIE 3HAYEHUS P, IIPU KOTOPBIX KOPEHDb ypaBHE-
Hust px = 20 ABASETCS LEJbIM YHCIOM.

OAuKTaHT 3

ToxkaecTBEHHO paBHble BblpaXKeHus. ToxaecTtBa

3anunmTe OKOHIAHUE IIPETOKECHUS:

1) TOXJECTBEHHO paBHBIMU HAa3bIBAIOT BBIPAKEHUsSI, COOTBETCTBEHHBIC
3HAYCHUS KOTOPBIX ... ;

2) TOXXEECTBOM HA3bIBAIOT PABCHCTBO, BEPHOE ... ;

3) 3aMeHy OZHOTO BBIPAKEHUS APYTUM, TOXKIECTBEHHO PABHBIM €My, Ha3bl-
BAIOT ... .

SIBISIIOTCSL JIM TOX/JIECTBEHHO PABHBIMM BBIPKEHUs (B CJIydae OTPUIA-
TEJILHOTO OTBETA IIPUBEAUTE KOHTPIPUMEP):

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
IpuBeJUTE 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) crenenblo uncia @ ¢ HATYPAIBHBIM IIOKa3aTeJaeM 72, 60IbIUM 1, Ha3bI-
BaIOT ... ;

2) crerneHbo YKCaa d ¢ mokasarejaeM | Ha3pIBaIoT ... ;

3) npu BO3BEJEHUH HEOTPHUIATEIPHOIO YHCIA B CTEICHD IIOIyJdaeM ... ;

4) npu BO3BEACHUU OTPULIATEIBHOIO YUCIA B CTEICHb C YETHBIM I10KA3a-
TeJIEM IOIYIAEM ... ;

5) mpu BO3BeJECHUMN OTPUIIATEIBHOTO YHCIA B CTEIEHb 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 BbIPAKEHU:

1) 4x%; 2) —4x?; 3) 4(—x)2.
Haiizure npu X = —2 3HaYeHHUE BBIPAKEHMUS:
1) 5a%; 2) —5a%; 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 cymmbl uncen 3 u 4;

2) cymma kBajgpaToB uncen 3 u 4;

3) xy6 pasHocTtu uucen 4 u 1;

4) pasHOCTb KyOOB uncen 4 u 1;

5) cymma nAToli cTeneHy yncaa 2 U 4eTBEPTON CTeNeHu yuciaa 3.
3anummuTe B BuAe crenenn yncia 10, ckonapko B 1 M comepxurcs:
1) renumeTpos; 3) MIJLIIMETPOB.

2) CAaHTHMETpPOB;

Kakoe HamMeHbInee 3HAaYEHHE U IPU KAKOM 3HAYEHUU IIE€PEMEHHON mpu-
HUMaeT BbIpakenue (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

3anumuTe OKOHYAHUE IPEIIOKEHU:

1) npu yMHOKEHHU CTEIeHEeH ¢ OJMHAKOBBIMU OCHOBAHMSMU IIOKA3ATE/IN
v}

2) npu JeJeHNN CTENEHEH C OAMHAKOBBIMU OCHOBAHUAMU U3 ITOKA3aTEJIsd
CTEINEHU AEJHUMOTO ... |

3) 1Ipu BO3BEJEHUU CTEIIEHU B CTEIICHD ITOKA3ATEIN ...

4) npu BO3BEIEHUN IIPOU3BEACHUS B CTEIEHD ... .

3amumure B GYKBEHHOM BHJI€ PABEHCTBO, BBIPAKAIOIIEE:!

1) mpaBMIO YMHOKEHHS CTEIIEHEH C OJUHAKOBBIMI OCHOBAHUSIMU;

2) mpaBUJIO JieJIEHUs] CTEIICHEH C OAMHAKOBBIMU OCHOBAHUSIMU;

3) mpaBUJIO BO3BEACHUS CTEIICHU B CTEIICHD;

4) NpaBIIO BO3BEACHUS IIPOU3BEACHUS B CTCIICHD.

3anummuTe B BUAE CTEIEHH BBIPAKEHUE!

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-
MOJIHAIOCh 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) PTE 2) 3 ‘%)7—3, 4)2?, 5)5

quy PaBHO 3HAYCHNEC BbIPAKCHMI:

5 5 9
Iy (_3). 12 (12 5
1) (zgj ( 7) : 9) 0,6 (18) .

|17 . (_4)3
(_16)14
HsBectHo, uro @’ = 5. YeMy paBHO 3HauYeHUe BbIpaxeHus a’ — 125?

Haiingure 3HaueHne BbIpaKeHUs
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10.

11.

AuKTaHT 6

OaHo4N€eHbl

3anuimuTe OKOHYAHUE IPEIIOKEHUS:

1) 4mCI0BOII MHOXKUTEJIb OAHOWIEHA, 3AIIMCAHHOTO B CTAHJAAPTHOM BHJE,
HA3bIBAIOT ... ;

2) cTenmeHbIO OHOUYIECHA HA3BIBAIOT ... ;

3) cTeneHb OAHOWIEHA, KOTOPBII SIBJISETCS YUCIOM, OTJINIHBIM OT HYJIS,
CYUTAIOT PABHOM ... . 9

SBisieTcst IM OZHOWIEHOM BBIPAXKCHHE §a3b7? B ciydae yrBepauTesnbHO-

ro OTBETA 3ANMIINTE, Y€MY PAaBEH €ro Kod(PQPUIMEHT U YeMy paBHA €ro
CTEIEHbD.

SIBasteTcst 1M OHOWIEHOM BBIpaXKeHHe —a? B ciyuae yrBepAUTEIbHOIO OT-
BETa 3alMIINTE, YeMy PABEH €ro KO3(p(PUIMEHT 1 YeMy PABHA €r0 CTEIEHb.
SBasiercs m opHOUIEHOM BhIpaKeHHe 4 + a°? B ciayuae yrBepauTEIbHOTO
OTBETA 3AIUIINTE, Y€MY PaBEH €ro Ko3((UIMEHT U YeMy paBHA €ro CTe-
IIEHb.

SABasiercst 1n ogHOWIEHOM BhIpaxkeHue 12?7 B ciydae yrBepauTeIbHOrO OT-
BETa 3AIMIIUTE, Y€MY PABHA €TO CTENEHb.

3anumure oxuowien be® - (—-0,60%) - (=15¢) B craHgapTHOM BWIE U HOA-
YEPKHUTE €r0 KO3(P(PUIIEHT.

Bosseaure B ky6 opHowten —3ab’.

3anumure B BUJAE OJHOWIEHA CTAHAAPTHOTO BUJA NPOU3BEAECHUE OJHO-

4IeHOB! 9
1) 4m’np® u —6mnp*; 2) 14bc® n —7b203d.

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.
WssectHo, uro 3a?b = 5. Haliaure 3nauenue soipaxkenus 18a*h?.

AukKTaHT 7

MHorouneHbl. CnoxeHuve u BblYMTaHUE MHOIMO4YJIEHOB

3anmumuTe OKOHYAHUE IPEIIOKEHU:
1) MHOrOWIEHOM HA3BIBAIOT BBIPAXKEHUE, KOTOPOE SIBJSCTCH ... ;
2) MHOrOWIEH, COCTOSINUN U3 JBYX WICHOB, HA3bIBAIOT ... ;
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3) MHOTOWIEH, COCTOSNIMI U3 TPEX WIEHOB, HA3bIBAIOT ... ;

4) MHOTOYWIEHOM CTAaHAAPTHOTO BH/A HA3bIBAIOT MHOT'OYJIEH, COCTOSIINIA
us ...;

5) cTerneHpi0 MHOrOWIEHA CTAHJAPTHOTO BU/A HA3BIBAIOT ... .

KakoBa crenens MHOTOWIEHA:

Ha*-a>+a+2; 3)4-ux;

2) 4x® — 2% + 1; 4) 2x%y — ba® + a%y*?

Banunummre MuorowteH —x° + x* — 8 + 3x + 2 + x* — 5 + &® B crangapraOM
BU/IC.

Bamumure Muorowren 3a’b — 4a®b — 3ab® + 2a®b + b* + 2a®b B cranpapr-
HOM BHJIE.

3anumure Boipakenue a — b — ¢ + d B Buge:

1) cymmBbI Kakux-1160 JIBYYJIEHOB;

2) pasHOCTH KaKUX-TUOO JBYYJICHOB;

3) cyMMBI OffHOUIEHA U TPEXWICHA;

4) pasHOCTH TPEXUWIEHA U OJHOWICHA.

3anuumre B CTAaHAAPTHOM BHAE CYMMY MHOTOWIEHOB 2x% — x + 3 n =342 +
+4x - 5.

3anumuTre B CTAaHAAPTHOM BHJE PasHOCTb MHOTOWICHOB 4a* — 2a + 6
u —-ba® - 3a + 8.

3anummre B CTAHAAPTHOM BUJE PasHOCTb MHOIOWIEHOB 7x? — bxy + 18
u —6x2 — bxy — y* + 18.

OuKTaHT 8

YMHOXeHue ofgHo4Y/IeHa Ha MHOro4neH

3anuimure OKOHYaHUE MNPEIOKEHM S
4TOOBI YMHOXHTDb OJHOYWICH Ha MHOT'OYWIECH, 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-
ITIOJTHAJIOCH 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) muorouwrenos 2a — 1 u a®> + a — 3.

Pemre ypasuenue (x — 4)(x + 3) = a2 + bx.

OuvkraHT 10

Pa3no)xxeHue MHOro4Ys1eHOB Ha MHOXUTENMW.
BbiHeceHMne 06Lero MHOXUTENA 3a CKOOKHU

Kakyio HanGO/IbIIyI0 CTENIEHb MHOKHUTENS (I MOKHO BBIHECTH 32 CKOOKH
y MHOrOwIeHa a’b — a®h??

Kakoil manb6osbmuil 1ebplii YUCJIOBOM MHOMKUTENbL MOXKHO BBIHECTU 34
cko6ku y Muorowiena 12¢* — 18¢%?

IIpencraBbTe B BUjle IPOU3BEACHNS MHOTOWIECH 211 — M.

Pasyoxnre Ha MHOXHUTEIN MHOTOUWIEH:

1) 15a® - 20a?; 3) 32a*b® — 16ab° + 40a*b?;

2) 16x5 + 24x3; 4) 27m*n® + 45mn* — 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 BbrauCIATE
ero 3nHadenne npu x = 0,6, y = -0,4.

Pasznoxkure Ha MHOKMTEIN TPEXUICH:

1) 22 + 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:

IIPOM3BEJCHIE PA3HOCTHU JBYX BBIPAKEHUI U UX CYMMbI PABHO ... .
3anumure B BUjie MHOTOWICHA CTAHAAPTHOTO BUJA IIPOU3BEJEHNUE!

1) cymmbr x + 8 u paznocT x — 8;

2) pasznocru 4a — 3b u cymmsr 3b + 4a;

3) cymmbr m + 6 u pazHocTH 6 — M.

3anumure B BUJE€ MHOTOWIEHA CTAHJAPTHOTO BHUJAA IPOU3BEIECHUE MHO-
FOYWIEHOB € — 3, c + 3 m 2+ 9.

3anumuTe MHOTOYJIEH, KOTOPBIM HaJ0 3aMEHUTH 3BE3/I0YKY, UYTOOBI BbI-
HOJIHSIOCH PABEHCTBO:

1) (7m + 8) - (%) = 64 — 49m?; 2) (9m? — 10n?) - (%) = 100n* — 81m*.
Haiigure, ncnosbays ¢popMysly NpOn3BeeHNs PA3HOCTU U CyMMBI JIBYX BbI-
pakeHMli, 3HAYEHUE BbIPAKEHU:

1) 19 - 21; 9) 380 - 420.

AukTaHT 13

Pa3HoCTb KBaapaToB ABYX BblparKeHUM

3anummre (popMyy pasHOCTHA KBaJPATOB ABYX BBIPAKEHUI.
3anumuTre OKOHYaHUE IIPEIIOKEHMS:

Pa3HOCTb KBaAPATOB 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) 25x2 — 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 JIBYX BBIPAKEHUI paBeH ... ;

2) KBaJpaT Pa3HOCTH JBYX BHIDAKEHUII 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)? = 10x? — (3x — 4)2.

OukTaHT 15

NMpeo6pa3oBaHMe MHOroYseHa B KBagpat CyYMMbl WX Pa3HOCTH
ABYX BblpaXKeHum

3armmure MHOTOWIeH X2 — 14x + 49 B Bune KBaJipaTa JBy4JIeHa.
3anumure Muorowien 36k% + 9m? + 36mk B Buze kBajgpara ABywIeHA.
3anumure OJHOWIEH, KOTOPBIM HAJI0 3aMEHUTH 3BE3L0UKY, YTOOBI BbIPa-
xkenue 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 BBIPQKE€HUI paBHA IPOU3BEACHMUIO ...

2) pa3sHOCTb KyOOB JIByX BBIPaKEHMII paBHA IIPOU3BEJCHUIO ... .
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 — x%; 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) =32 + 30x — 75; 8) a® + 2ab + b* — 2.
3) 2% — 9x; 6) 63y° — 84y?z + 28yz?;

Pemunre ypasnenue:

1) a° — 164 = 0; 2) &% + 6x% + 9x = 0; 3 a-6x2-x+6=0.

Pasnoxure HA MHOXUTE I MHOrowieH at — 4b*.

AukTaHT 18

Cnoco6bl 3agaHua pyHKL UK

3anumure OKOHYAHUE IPEJIOKECHUS:

(pyHKIIMA cunTaeTCsd 33/laHHOM, €CIM YKA3aHBbI ... .

ITepeuncinre cioco6bl 3aKaHns (PyHKIIMH, KOTOPBIE BbI 3HAETE.
dynxnus 3azana gopmyoit f (x) =5 — x% Haiipure:

1) /(@) 2) S (2); 3) f (=) 4) f (-3); 5) 1 (0).
Pynkiys 3agana gpopmynoii f (x) = 6x — 7. Hailgure 3HaueHue X, Ipu Ko-
TOPOM:

)/ (x)=-19  2)f@)=0.

KaxnoMy 0o1HO3HaYHOMY HATypaJIbHOMY YHCTY IIOCTABUIN B COOTBETCTBUE
YHCJIO, PABHOE YTPOEHHOMY OCTATKY IPU JEJE€HUHU 3TOro umciaa Ha 2. 3a-
Jaiite 3Ty (PYHKIUIO TAOGJIUIHO.

3agafite dopmynoil (PYHKOHIO, €CaU Kaxkjoe 3HadeHHe (PyHKOIHM Ha 6
6oJbIe Kyba COOTBETCTBYIOIETO 3HAYECHHS apTyMEHTA.

CocraBbre TabIMIy 3HAUEHMI (PYHKIMH, 33 1aHHON GopMmytoit 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 TEOMETPUYECKYIO (PUTYPY, COCTOSIIIYIO
U3 BCEX T€X U TOJBKO T€X TOYEK KOOPAUHATHOM IUIOCKOCTH, ... ;

2) ecm X, — HEKOTOPOE 3HAYEHUE APTyMEHTa, a f (X,) — COOTBETCTBYIO-
mee 3HAYEeHHE (YHKIMU, TO TOYKA ¢ KOOpAuHATAME (Xy; f (X)) ... ;

3) ecmm (x; y,) — KOOPAMHATHI TIPOU3BOJLHO BHIOPAHHOI TOYKM rpaduka
dysKIIN £, TO X, U Y, — COOTBETCTBYIOMNIE 3HAYCHU ... |

4) purypa MOXKeT ABIATHCA TPA(PUKOM HEKOTOPOH (PYHKIINM, €cu JI06as
npsMasi, IepIeHUKYIspHas OCH a0CIHCC, ... .

3anumuTre KOOPAWHATHI KAKUX-INOO0 TPEX TOYEK, MPUHIEKAINX rpadu-
Ky QpyHKIun y = x2 — 2x.

3anumuTe KOOPAMHATBHI TOYKM IepecedyeHus rpaduxa QyHKmun
Y =%+ 4x — 8 ¢ OCBIO OpAUHAT.

3anumure KOOPAMHATBHI TOYKM IepecedeHus rpaduxa QyHKIHUU
y = 10x — &% ¢ ocpbio abcruce.

IMpu xakoM 3HaveHnn b rpadpux GyHKIMN y = 7xX — 8 HIPOXOAUT Yepes TOU-
xy M (—4; b)? .

ITpu kaxom 3HadeHUH @ rpaduk QPyHKOIUU Y = —g¥+ 5 mpoxomut gepes
touky D (a; 7)?

OukTaHT 20

JlnHeHaa ¢yHKUMSA, eé rpaduK U CBOUCTBA

3anumuTe OKOHYAHUE MPEIOKEHUS:

1) muHeliHON HA3BIBAIOT (PYHKIUIO, KOTOPYIO MOKHO 334aTh (DOPMYJIOU
BUJA ... ;

2) rpapuKoM JTMHEHHON (PYHKIUHN, 06JIACTh OIPEJIeIEHIs KOTOPOi — Bce
quCIa, ABASETCH ...

3) auHeRHyI0 (PyHKIMIO, KOTOPYIO 324a10T hopmynoii iy = kx, rue k # 0, Ha-
3BIBAIOT ... ;

4) rpadpukoM IPsAMOI MPONOPIUOHAILHOCTH SABJIAETCS IPAMasi, TPOXOJIs-
mas 4epes ... ;

5) rpapuxom yukiun y = b, rae b # 0, sBAseTcs npsiMasi, IapajuIe/b-
Had ... .

[Tocrpoiire rpacpuk pynkuum y = 3 — x.

ITpu xakoM 3HaueHHH & rpaduk QyHKIWHN ¥ = RX IPOXOAUT Yepes3 TOUKY
C (-0,9; 1,8)?
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3anuimuTe KOOPAMHATHI TOYEK IepecedeHus rpaduxa ¢pynknnn y = 7x — 35
C OCBIO OPJMHAT.

3anummre KOOPANHATBI TOUKHU IepecedeHus rpapuka GyHkmm y = 24 — 8x
C OCBbIO abcI1HCC.
3azmaiite GopMYJION JIMHENHYIO (PYHKIIHIO, Puc. 2
rpaduK KOTOpPOM IapajLIeJIeH OCU abc-
IUCC U MPOXOAUT uepes Touky A (=5; 5).
Ipu xaxom 3uauennu b rouka C (—3; —8)
HNPUHAUIEKUT rpaduKky (QyHKIMU Y =
=—4x + b?

Kakas n3 m300pak€HHBIX HA PHUCYHKE 2

HPSAMBIX HE SBJIAETCS TPapUKOM JIMHEH- I N

HOH pyHKIUN?

bl yh c

AukTaHT 21

YpaBHEeHUS ¢ ABYMSA NepeMeHHbIMU

3anumuTe OKOHYAHUE IIPEJIOKEHUS:

1) pemenuem ypaBHeHUs ¢ AByMS IEPEMEHHBIMU HA3BIBAIOT ... ;

2) peumTs ypaBHEHHE C JBYMs IIEPEMEHHBIMU — 3TO 3HAUUT ... ;

3) rpaduKOM ypaBHEHUS C JBYMsI I€PEMEHHBIMH HA3bIBAIOT reOMeTpUUe-
CKyIO (DUTYPY, COCTOSIYIO U3 ... .

3anumure Kakue-In6o TPU PeIIeHus ypaBHeHus X + y = 0.

3anummure KaKue-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

3anuimuTe OKOHYAHUE IPEIIOKEHUS:

1) MHEIHPIM ypaBHEHHEM C ABYMS II€PEMEHHBIMU HA3bIBAIOT YPABHEHME
BUZA ... ;

2) rpaukom ypaBHeHust ax + by = ¢, ecn b # 0, a u ¢ — mobble YnCia,
SBJISICTCS ... |

3) rpadukom ypaBaenus ax + by = ¢, ecrm b =0, a # 0, ¢ — moboe 4uc-
JI0, SABNISETCA ... ;

4) rpadukom ypaBHeHust ax + by = ¢, ecm a = b = ¢ = 0, sBasiercs ... .
Hafizute 3HaueHME Yy, IpH KOTOPOM mapa (—2; y) SABJIFETCA pEHIeHUEM
ypaBHeHUSA X + Yy = b.

3anumuTre KOOPAMHATBHI TOYKH IIepecedeHus rpaduka ypaBHEHUS
4x + by = 20 ¢ ocswio abcrucc.

3anumure Bce maphl (X; Y) HATYPAIbHBIX YHCEJ, SBJISAIOMINIECS PELUIeHUs-
MU ypaBHEHHSA X + Y = b.

13 ypaBHeHMS X + i = 7 BbIpasuTe HEPEMEHHYIO X Yepe3 IePEMEHHYIO Y.
W3 ypasuenus 8x — y = 14 BpIpasuTe nepeMeHHyIO 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 € JBYMs IEPEMEHHBIMU HA3BIBAIOT ... ;
2) pemuTh CUCTEMY YPABHECHUU — 3HAYUT ... ;

3) ec cucreMa ABYX JIMHEHHBIX YPAaBHEHUI C JBYMsSI I€PEMEHHBIMH HMe-
€T eIMHCTBEHHOE PEIIeHHe, TO NpsSIMbIe, SABJAMIOMHEcHd rpadukaMu ypas-
HEHUU CUCTEMB, ... ;

4) eci cucTeMa JBYX JIMHEUHBIX YPABHCHUII C JBYMs II€PEMEHHBIMU HE
MMEET PEIIEeHNH, TO IPAMbIE, ABIAIONNEC TpapuKaMi YpaBHEHUH CUCTe-
MBI, ... ;

5) ecnu cucreMa ABYX JIMHEHHBIX YPAaBHEHUI C JBYMsI IE€PEMEHHBIMU HMe-
€T 6ECKOHEYHO MHOI'O PEHICHU, TO IpPsAMbIE, ABJISAIONIEcd rpaduKaMu
YPaBHEHUIA CUCTEMDI, ... .
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11.

12.

3anumure cuctemy ypaBHeHuit 2x — y = 2 u 3x + 2y = 10. Apasgerca o ma-
pa aucern (2; 2) peureHueM 3TON CUCTEMbI?

3armmmure cucteMy ypaBHeHUl X + 3y = 11 u 3x + y = -9. fApasercsa m na-
pa uucen (—1; 4) pemeHueM 3Toil CUCTEMBI?

3anumure Kakylo-HUOyb CUCTEMY JIBYX TMHEHHBIX YPAaBHEHUI C IBYMS I1€-
PEMEHHBIMH, pEeNIecHUEM KOTOPOI sBsieTcs napa ducen (3; —1).

K ypaBuenuio x + y = 4 noadepure BTOpoe JHMHEIHOE YpaBHEHHE TaK,
YTOOBI IMOJYYMUJIACh CUCTEMA YPAaBHEHUM, nMeonas 6€CKOHEYHO MHOTO
pemeHnii.

K ypaBnenmio 3x — 2y = 5 nmogbepure BTOpO€ IUHEHHOE YPABHEHHUE TaK,
YTOOBI OJYIMIACH CUCTEMA YPAaBHEHU, HE NMEIOIas 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-
HEHHE, KOTOPOE IOJy9UM, CJIOKUB IIOWIEHHO YPABHEHUSI.

3anumure cucteMy ypasHeHuil bx — 2y = 1 u 3x — 6y = 5. Ha xaxoe uuc-
JIO HaJI0 YMHOXMWTD IIEPBOE€ YPABHEHUE CHUCTEMBI, YTOOBI IIPU MOCJIEIYIO-
IEM TOWIEHHOM CJIOKE€HUU YPAaBHEHUN CHUCTEMbI IOJYYUTb YpPaBHEHUE
¢ ko3 unuentom 0 Ipu NepeMeHHON 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
IEePBOTO SIHMKA B3sUIM 7 KT 0JI0K, 2 BO BTOPOU J00ABUIN D KT, TO B SIIU-
Kax s16JI0K €TI0 MopoBHY. CKOJIBKO KHJIOTPAMMOB SIGJIOK GBLIO B KasKI{OM
AIMUIKe cHavyaaa?

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 IpPoJaBaj €XEXHEBHO Io 12 kr koHder, a BTOpoil — 1o
46 xr. Uepes CKOJIBKO JHEN BO BTOPOM Mara3mHe OCTAHETCs B 4 pa3a MEHb-
e KoH(eT, 4eM B IIEPBOM?

IIpu xaxom 3HaueHHU @ ypasHeHue (a + 3)x = 12:

1) nmeeT kopeHb, paBHbI 6; 2) He UMeeT KOpHeii?

BapwuaHT 2

Pemnre ypaBnenue:

1) 6x— 15 =4x + 11; 2) 6 - 8(x+2) =3 - 2x.

B ¢pyr60sbHOI ceKIMM MEPBOHAYAIBHO 3AaHUMAIOCh B 3 pasa GoJible yde-
HHUKOB, 4eM B 6ackeT6orpHON. Korga B yTOOIBHYIO CEKITUIO MOCTYIIHIO
emé 9 y4eHHKOB, a B 6aCKeTOOJBbHYIO — 33 y4€eHHUKA, TO B CEKIUAX YICHU-
KOB CTaJIO MOPOBHY. CKOJIBKO YIEHUKOB ObLIO B KaXKAOH CEKIIMH 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-
Tanei. IlepBpIil pabo4nii U3rOTABIMBAT €KEAHEBHO I1O 7 netaseii, a BTO-
poii — no 6. Uepes CKOJIBKO JHEH MepBOMY pabodeMy OCTAaHETCS H3rOTO-
BUTDH B 2 pa3a GOJIbIIE JleTaleld, 4eM BTOPOMY?

IIpu xaxoMm 3HaueHUU a ypasHenue (a — 2)x = 35:

1) umeeT KopeHb, paBHBIN 5; 2) He UMeeT KOpHeli?

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 us repBoro Barosa BpIIUIA 8 IACCAKUPOB, a BO BTOPOH
BonuIX 12 maccaXxupos, TO B BarOHAaX MACCAXXKUPOB CTAIO0 MOpoBHY. CKOIb-
KO IIACCAKUPOB OBLIO B KAKAOM BAroHE CHAavyasIa?

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 . Ye-
PE€3 CKOJIBKO MHUHYT BO BTOPOU LIMICTEPHE OCTAHETCS BOJBI B 5 pa3 MEHb-
nie, 4eM B IIE€PBOH?

IIpu xaxom 3HaUueHUU @ ypasHeHue (a + 6)x = 28:

1) umeer xopens, paBHbIil 7; 2) He MeeT KOpPHEe?

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 KOp3uHKy HOJOXmIH emé 4 rpuda, a BO BTOPYIO —
31 rpu6, TO B KOP3MHKAX TpUOOB CTaI0 MOPOBHY. CKOJBLKO IPpUGOB OBLIO
B KOKIOU KOP3WHKE CHavdasa?

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
CKJIala €KeJHEBHO BbIBO3WIM 15 T yrisa, a co Broporo — 18 1. Yepes
CKOJIbKO JTHEI Ha IIePBOM CKJIaJie OCTaHeTCs B 3 pasa 6oJbllle TOHH YIJId,
YeM Ha BTOPOM?

Ilpu kakoMm 3HaueHUU a ypaBHeHue (a — 5)x = 27:

1) nmeeT kopeHsb, paBHbI 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—17).
Beraucaure:

513,1252. 2 6 (1)8
nESE (2 (1Y),

3
VYupocrure Beipakenue 128x2y% - (— i xy® ) .

BmecTo 3BE3IOYKM 3aIMUIINTE TAKOH MHOTOWIEH, YTOOBI OOPa30BAIOCh
TOKAECTBO:

(42 = 2xy + y?) — (%) = 342 + 2xy.

Jlokaxure, 9To 3HadeHue Boipakenus (11n + 39) — (4n + 11) kpatao 7
pu JI060M HaTypaIbHOM 3HAYEHUU 7.

UsBectHO, 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*a5 - 4y3; 2) (—4abb)®.

IIpeacrasbTe B BUge MHOTOWIEHA CTAHJAPTHOTO BUJAA BLIPAKEHUE!
(a2 - 2a — 3) — (2a% + 2a — b).

Broruucaure: ) A
495 . 712 14\ (.3

1) ——; —| 1= .
) 3437 2) (7) (4)

3
Yupocrure Boipaskenue 81x°y - (—%xyﬂ .

BmecTo 3BE3JOYKH 3AIUIINTE TAKOU MHOTOWIEH, YTOOBI 0OpPa30BAIOCH
TOXKIECTBO:

(5x2 — 3ay — y?) — (%) = 22 + 3ay.

Joxaxure, 4To 3HadeHue Beipakenus (147 + 19) — (8n — 5) xparuHo 6 npu
JIIO60M HATYPAJIBHOM 3HAYCHUU 77.

HssectHoO, uTo 4a’b = —5. Haiinure 3HadeHmne 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)?.

IIpexacTaBbTe B BUJEC MHOTOYWICHA CTAHAAPTHOTO BHJA BBIPAKEHUE!
92 -by+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, 9ro 3HaueHue Bpipaxenus (137 + 29) — (4n — 7) kparHo 9 npu
JI060M HATYPILHOM 3HAYEHHUH 71.

UsBectHO, uro 2a%H® = —3. Haiijure 3Ha4eHNe BBIPAKEHUSI:

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=].
o 2 () ()

3
Yupocrure Boipaxkenue 216mn? -(—ém%) .

BmecTo 3BE34OYKM 3aIUIIATE TAKOH MHOTOWIEH, Y4TOOBI 00PAa3oBalIOCh
TOXAECTBO:

(2202 — xy — 2y%) — (%) = 442 — xy.

Joxkaxkure, uTo 3HaYeHue Boipaxkenus (156 — 2) — (7n — 26) kparuo 8 npu
MI060M HATYypPaJIbHOM 3HAYCHUH 7.

UssectHo, uro 5x%y? = —7. HalianTe 3HaueHnE BbIpAYKEHUSL:
1) —10x%y3; 2) batyS.
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KoHTponbHaa pa6orta N? 3

YMHOXEeHHe oHOo4Y/IeHa Ha MHOro4YneH. YMHOXeHUe MHoro4aeHa
Ha MHOrouyseH. PasnoeHne MHOro4JieHOB Ha MHOXUTENH

BapuaHT 1

ITpeacraBbre B BUE MHOTOWIEHA BbIPAXKEHUE:

1) 7m(m?® — 8m? + 9); 3) (8m — 4n)(bm + 8n);

9) (x - 2)(2x + 3); 1) (y+3) (1 +y - 6).

Paznoxure Ha MHOXUTEIN:

1) 12ab — 18b% 2) 21x7 — Tat; 3) 8x — 8y + ax — ay.
Pemnre ypasuenue 5x? — 15x = 0.

VYupocrure Boipaxkenue 2¢(3¢ — 7) — (¢ — 1)(c + 4).

Pemure ypaBHeHME:

1) 4"9‘1 - x;)Q =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 BhIpakeHus 81° — 27 kparno 8.
Pasnoxure Ha MHOXMTENN TpéxuwieH x2 — 12x + 20.

BapwuaHT 2

IIpencraBbre B BUJE MHOrOUYICHA BBIPAKEHHE!

1) 2x(x* — 5a® + 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.

Pemnre ypaBrenue 7x? + 21x = 0.

Yupocrture Boipakenue 3m((2m — 1) — (m + 3)(m — 2).

Pemure ypaBHeHME:
bx+1 x+3

) =—-—F=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.

BapwuaHTt 3
HpeﬂCTaBbTe B BIJI€ MHOI'OYJIEHA Bpra}KeHI/Ie:
1) 3a(2a® - ba?® + 2); 3) (9x + y) (4x — 3y);
2) (a+5)(2a-"7); 4) (x —4)(x®+ 22 - 3).

167



N

Pasynoxxure Ha MHOXHUTEIIN:

1) 9m? — 12mn; 2) 155 — bat; 3) ax —ay + Tx - Ty.
Pemure ypasuenue 6x> — 24x = 0.

Yrpocrure 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 MHOKUTENU 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 Bipakenue 5y(2y — 3) — (y + 4)(y — 3).

Pemnre ypaBnenme:

2 _x-4_ o 2) (6x + 1)(3x + 2) = (9x — 1)(2x + 5) — 3.

12 8 ’
Hatinute 3madenue BblpakeHus 1bxy — bx + 18y — 6, ecm x = 0,9,
y 3 *

Jokakure, uto 3HaYeHne BhIpakenus 25° — 125% kpartno 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)%

168



w

w

Pemure ypaBHeHUE:!

x—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
3HAYCHUE NIPU 4 = —% .
Jokaxure, 4TO BbIpa)KeHUE x2 —6x + 13 NPUHUMAET TOJOKUTENbHbIE
3HAYEHMS IPU BCEX 3HAYECHUSIX X.

BapwuaHT 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:

(7Tx+ 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 naiizure ero
3nauenue npu b = —% )
JlokaknTe, 9TO BBIpAKEHUE x?2 - 12x + 38 IIPUHUMAET TOJIOXKUTEIbHDbIE

3HAYCHU IIPU BCEX 3HAYCHUAX 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 + 9b>.

Vupocrure Beipaxkenue (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 NPUHUMAET HOJOKUTETbHbIE

3HAYCHUA ITIPU 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).
Pazyioxxure Ha MHOXKUTETU:
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 NIPU X = —% .
JlokaxxuTe, 4TO BbIpakKeHUE x? — 18x + 84 INPUHUMAET MOJOXKUTEIbHbIE
3HAYEHMS IIPU BCEX 3HAYCHUSAX X.

KoHTponbHaa pa6ota N2 5

CyMMa 1 pa3HOCTb Ky60B ABYX BblpaXeHUi. IpumeHeHne pasnnyHbIX

o

Crnoco60B pa3fioXXeHUs 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 35 + 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) 5a® - bx =0; 2) 64 — 16x% + x = 0; 3)ad—-3x2—4x+12=0.

Jlokaskure, 4TO 3HaYeHUe BolpakeHus 4° — 7% neimrces naneno xHa 9.
UsBectHO, uro a + b = 4, ab = -6. Haiinure 3Hauenue soipaskenus (a — b)2.

BapuaHTt 3
Paznoxxkure Ha MHOXUTENN:
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) 2243 — 32x = 0; 2) 81a% + 1822 + x = 0; 3N 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;

VYupocrure Boipakenue 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 Bpipakenus 37 — 5% neaurcs naneno na 22.
NsBectHo, urto a + b = 9, ab = —12. Haiijqure 3HaueHUe BbIPOKEHUS

(a — b).
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KoHTponbHaa pa6ota N2 6

PYHKLUMHU

BapuaHTt 1

Pynknms 3agaHa popmyaoit y = —-3x + 1. Onpexenure:

1) 3nauenue QyHKIMU, €CIM 3HAUEHUE apTyMEHTA PaBHO 4;

2) 3HaYeHME apTyMEHTa, IIPU KOTOPOM 3HaueHHe (DYHKIIUU PaBHO —b;

3) mpoxoxut su rpaduk GyHKIun depes Touky A (—2; 7).

[Tocrpoiire rpaduk yuxnuu y = 2x — 5. [loabsyacs rpaduxom, Haiigure:
1) 3mauenne QyHKIMHN, €CIU 3HAYEHNE apTyMEHTa PaBHO 3;

2) 3HaueHHe apryMeHTa, IPU KOTOPOM 3HAYeHHe (PYHKIUK PaBHO —1.

He BpIMOMHAA MOCTpOEHUA, HAMIUTE KOOPAMHATHI TOUYEK IIEPECEUEHUs
rpaduka ¢pyuknun y = —0,6x + 3 ¢ ocaMu KOOpAUHAT.

ITpu xakoM 3HaueHnU R rpaduk GyHKIUN i = kX + 5 IPOXOAUT yepes Tou-
ky D (6; -19)?

1
—Xx, ecn x < 3,
ITocrpotite rpaduk GpyHKINA Y = 4 3

1, ectm x > 3.

BapuaHTt 2

Pynxrus 3amana gopmysnont y = —2x + 3. Onpeznennre:

1) smauenune yHkIUHN, eciu 3HaAYEHNE APIYMEHTA PABHO 3;

2) 3HaueHMe apryMeHTa, IpU KOTOPOM 3HaueHHe (PYHKIUM PaBHO b;

3) nmpoxoauT yu rpaduk ysknun yepes Touky B (—1; 5).

ITocrpotite rpadux pynknuu y = bx — 4. [Toab3ysacs rpadukom, Haiigure:
1) 3sHadyeHne (PyHKIMH, €COU 3HAUEHUE apIyMEeHTa PaBHO 1;

2) 3HaYeHHE 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 dyepes
touky C (=2; =3)?

o 1x, ecau x <4,
ITocTpotite rpaduk pyHKIUHN Y = 1 2

2, eciau x > 4.

BapuaHTt 3

dyuknus 3agana Gopmyrnoit y = 4x — 7. Onpexenure:

1) smauenue (yHKINU, €cIU 3HAYCHHE AaPIYMEHTA PaBHO —3;

2) 3sHAYEHHE apTYyMEHTa, IIPU KOTOPOM 3HaYeHMe (PYHKIIUU PaBHO 9;
3) npoxoxut nu rpaduk ¢yakiun yepes Touky C (2; 1).
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2. ITocTpoiite rpadux dpyaknun y = —3x + 2. [loabsysacsy rpacdukoM, Hali-
qure:
1) 3HaueHne QyHKIMHU, €CTU 3HAYEHUE ApTyMEHTa PaBHO 2;
2) 3HaueHMe apryMeHTa, IPU KOTOPOM 3HaYeHHe (PYHKIUK paBHO b.

3.  He BbIIOIHSS MOCTPOEHMs, HAWAUTE KOOPAUHATHI TOYEK IEPECeYeHUsI
rpacpuxa ¢pyaxunn y = —0,7x + 14 ¢ ocsiMu KOOpAMHAT.

4.  Ilpu xakoM sHaueHUU 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 ¥ > —6.

BapwuaHT 4

1. Oynxknus 3agana popmynoit y = 6x — 5. Onpegenure:
1) 3Hauenne QyHKIUU, €CTU 3HAYEHUE ApPTYMEHTAa PaBHO —2;
2) 3HAUYEHME apTYMEHTA, IPU KOTOPOM 3HadeHue (PyHKIUU paBHO 13;
3) mpoxoxut 1 rpaduk pyskun yepes Touky A (=1; —11).
2. ITocrpoiire rpadux dynxun y = 4x — 3. [Toab3ysacs rpadukom, HaliguTe:
1) 3HaueHne QyHKIUU, €CTM 3HAYEHUE apTyMEeHTa paBHO 1;
2) 3HaYeHMe apryMeHTa, IPU KOTOPOM 3HadYeHUe (PYHKIUU PABHO —7.

3. He BbINONHAS NOCTPOEHMS, HAHAMTE KOOPJUHATHI TOUYEK IEPEeCceyeHus
rpaduka pysknun y = —0,4x + 2 ¢ ocAMU KOOPAUHAT.

4.  Ilpu xaxoM 3HaYeHUH R rpaduk PpyHKIWMHN Y = kX + 4 IPOXOAUT Yepes ToU-
ky A (-3; -17)?

1, ecotm x < b,

5. ITocrpoiire rpadux GyHkumn y = {O 2x, ectu X > 5

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 KUJIOTPaMM IOMUJOPOB, ecau 4 Kr
OTYpIIOB JIOpOKe KUJIOrpaMMa HOMUIOpoB Ha 50 p.?

Pemmre cucremy ypaBHeHMI:

6x + 11y =107, bx — 6y =9,

{Bx -2y =1L {1596 - 18y = 26.

4x —ay =3,
{2096 +10y =15

[Ipu xakom 3HAaYEHUU @ CUCTEMA ypaBHEHUM umeer 6ec-

KOHEYHO MHOTO peNIeHUI?

BapuaHTt 2

Pemmure METOAOM MOJCTAHOBKU CUCTEMY YPABHEHUIA

x +by =15,
2x —y = 8.
4x =Ty =1,
2x + 7Ty =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
CJIUTKA OJI0BA U KaKOBA Macca CJIUTKA CBUHIIA, €CJIN Macca 6 CIUTKOB OJIO-

Ba Ha 19 kr GoJbllle MACChl CAUTKA CBUHIA?
Pemure cucremy ypaBHEHMIA:

Pemmre rpadpudeckn cucreMy ypaBHEHUN {

1 5x -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 nuMmeeT 0eCKo-
HEYHO MHOT'O PEHICHUI? X -2y =
BapuaHTt 3
L 2x+y =3,
Pemure METOAOM ITIOACTAHOBKHN CHCTEMY YPABHCHUNU
3x +2y = 2.
. |4x+5y =2,
Pemure METOAOM CJIOKEHHA CUCTEMY YPABHEHUU
3x - by =19.
P P L lx+ry=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 lx+2y =6,
IIpu xakoM 3HAYEHMU ¢ CUCTEMA YPABHEHUI 3 18 nMeeT 6ecKo-
HEYHO MHOTO peIIeHuI? X —ay =
BapuaHT 4
P L lx -2y =14,
€IINUTE METOAOM ITOACTAHOBKH CHCTE ABHEHNU
8 " WP 2x +by =1.
L | 7x =y =10,
Pemure METOJOM CJIOKECHUA CI/ICTGMY ypaBHeHI/II/I
bx +y =2.
p L lx-y=-3
CININTE TPAPUIECKHN CUCTEM ABHEHHNU
pac yyp x+3y =1.

Macca 8 makeros Myku u 3 naketos caxapa pasHa 30 kr. Kakosa macca na-
KeTa MyKM U KaKOBa MaccCa ITaKeTa caxapa, ecId Macca b ImakeTos MyKd Ha
13 kr G6ospIIe MacChl TakeTa caxapar

Pemnre cucreMy ypaBHEHUIA:

1 7x + 6y =29, 4x + by =12,
3x - by = 20; 8x +10y = 22.
. |2x+3y =5,
IIpu KaKoM 3HAYEHUU @ CHCTEMA YPABHEHMII _ _qo PMeeT 6ec-
KOHEYHO MHOTO pEIIeHUI? 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? — 4b5y°c%; 2) 2x% + 24xy + 72y°.

I'papux dynkrmm y = kx + b nepecekaer OoCM KOOPAUHAT B TOYKAX
A (0; =6) u B (3; 0). Haiiqure snauenus &k u b.

2x+y =3,

Pemure CHUCTEMY ypaBHCHI/Iﬁ {SX _ 5y =37.
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Haiiiure ueTblpe IOCIEIOBATENBHBIX HATYPAIBHBIX YMCIA TAKUX, 4TO
IPOUSBECHNUE TPETHETO U YE€TBEPTOrO U3 HTHX YKce Ha 22 GoJblIe mpo-
U3BE/ICHUS] [IEPBOTO M BTOPOTO.

Pemmre 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 dynkimmu y = kx + b mepecekaer ocu KOOPAMHAT B TOYKAX
C (0; 15) u D (-5; 0). Hatigure snauenus k u b.

x -3y = -3,

bx -2y =11.

Haiiiure 4eTbipe MOCJIEIOBATENBHBIX HATYPAJIBHBIX UYUCJIA TAKUX, YTO
[POU3BEAEHNE TIEPBOTO U TPETHErO M3 3TUX 4Kcesn Ha 17 MeHbuie 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). Haitaure 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-
U3BE€HUS TIEPBOTO U BTOPOTO.

Pemmre ypasuenue x> + y?> — 8x + 2y + 17 = 0.

BapwuaHT 4
VYupocrure Boipakenue (2b + 5)2 — (b — 3)(3b + 5).

PazioxuTe Ha MHOKUTEN:

1) 6a2b* — 600a°c%; 2) 7a® — 28ab + 28b°.

Ipapuk ¢yakuun y = kx + b nepecekaer ocu KOOPAMHAT B TOYKAX
E (0; =36) u F (4; 0). Haitinure 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
IPOU3BE/IEHIE [IEPBOrO M TPETHETO U3 HTHUX unces Ha 31 MeHblle npous-
BEACHUs] BTOPOTO U YeTBEPTOTrO.

Pemnre ypasuenue x2 + y? — 12x + 4y + 40 = 0.



32.

78.

131.

151.

203.

PeweHue 3apay pyopuku
«Yyumcs aenatb HecTtaHAapTHbIe Warwu»

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, MMEIONIHE OJUHAKOBbIE OCTATKHU IIPH JiesIe-
Huu Ha 11. PasHocTb 3THX yucen geauTcs Haneao Ha 11.

Omeem: 9 - 105 — 5%, KomuecTBO Beex MeCTU3HAYHBIX yncesn pasHo 9 - 105,
KoJsmaecTBo Bcex MIECTU3HAYHBIX YKCE)I, B 3AIIMCH KOTOPBIX Bce LU pbI He-
uéruble, pasHo 5°. CienoBarteabHO, NCKOMOE uncio pasao 9 - 10° — 56,
Omeem: 5. PaccMoTpuM moOIapHbIE PA3HOCTH JAHHBIX BbIPAKEHMUIL.
Hmeem:

(n+26) - (n-2)=28;

(n+26) — (n+24) =22

(n+24) - (n-2)=26.

Cpeay 1osyueHHBIX PAa3HOCTEM HET 4HMCa, KPaTHOro 3. JTO O3HAYaeT,
YTO IPU JIOOGOM HATYPAIBHOM 7 3HAUCHUS JAHHBIX BBIPAKCHHUI HUMEIOT
PasHbIEe OCTATKU IpH JieTeHnH Ha 3. TakuM 06pa3oM, OfHO U3 YKa3aHHBIX
3HayeHU kpatHo 3. Torna snavenus BpIpaskeHuil 72 — 2, n + 24, n + 26 mo-
IyT OBITH HIPOCTBIMHU YHCIAMU, €CJIU OFHO U3 HUX pasHo 3. fcHo, uyTO BO3-
MO’KEH JIMMIb CJIydaid, korjga 7 — 2 = 3. Orciona n = 5. IIposepka mokaspr-
BAET, UYTO IPU 7 = D 3HAYEHMs! BbIpaXeHUil 7 + 24 u n + 26 — npocrole
YHCIa.

Omeem: nenb3s. CyMma 3aIMCaHHBIX Ha JJOCKE yrcest paBHa 1 +2 + 3 + ... +
+ 10 = 55 — uncino HeuértHoe. Teneps cieyeT 3aMETUTDb, UTO MOCIE KaXK-
JOH ollepanyy CyMMa 3alMCAHHBIX Ha JOCKE 4Yuces yBeanmdusaercs Ha 10
nin yMeHbiaercst Ha 2. Ml B TOM U B Apyrom ciay4ae BHOBb IIOJIy4CHHAsI
CyMMa 4HCeJ UMEET Ty XK€ UY€THOCTh, YTO U CyMMa YHCEJI, 3aIIMCaHHBIX JO
BBIIIOJTHEHUS onepanuu. TakuM o6pa3oM, B JIIOGOH MOMEHT CyMMa UHCEJL,
3aIMCAHHBIX HA JIOCKE, — YHCJI0 HEYETHOE.

Ecsm npeanonokuTs, 9To B HEKOTOPBINT MOMEHT Bce 10 3ammcaHHBIX Ha
JOCKE YMCEJ] OKA3aJIUCh PABHBIMHU, TO UX CyMMa Oy/€T YMCIOM YETHBIM.
ITosrygaem npoTusopeune.

Paccmorpum npousBosbHyIO cTaHImio A 1 Hanbosee yIAIEHHYIO OT Heé
(10 KOJIMYEeCTBY OCTAHOBOK) cTaHIuIo B. Toraa MmapmpyT MakCUMaJlbHOM
JUIMHBI, HAUMHAIOMMIICA B CTaHIMU A, 3aKOHYUTCA HA CTaHIMHU B, 1 najib-
HIe IaCCAKUP HE MOeAeT. 3HAUUT, B CIydae 3aKpbITUs cTaHIUHM B cBA3b
MeXKAy cTaHiueil A m 6ol apyroil crannueit coxpanurcs. IIpu srom
CBS3b MeXJy JI00bIMU ApyruMy craHmuaMu C u D Takxke 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 «cuactauselit». Takum oGpasom, Bce
«CYACT/IMBbIEC» OWJIETBI MOXHO pa3burh Ha mapbl. Taxke cieayer 3ame-
TUTD, YTO HOMEpPA OMJIETOB B IIap€ COBIIAAATH HE MOTYT, IIOCKOJBKY UX CO-
OTBETCTBYIONME NUMPBI UMEIOT PA3HYIO YETHOCTD.

Omeem: 64 - 49. lns Gesoii Jabi MOKHO BBIOPATH JI00YIO 13 64 KiIeTok
nocku. ITocie kaxxoro takoro Ber6opa ocraércs 7 - 7 = 49 k1eTok, KOoTo-
pble MOXET 3aHATb 4épHas Jabsa. TakuMm o6pa3oM, HCKOMOE KOJIUIECTBO
cr1oco60B pasHO 64 - 49.

ITockobKy BCe pacCTOAHHS MEXKAy IUIAHETAMH IOIMAPHO PA3IMYHbBI U KO-
JIMYECTBO 3TUX PACCTOAHHUI KOHEUHO, TO HAWIYTCS ABE IUIAHETHI, PacCTO-
SAHUE MEX/y KOTOPBIMH MEHBIIE, YEM PACCTOSHHE MEXIY JIOOBIMH JBYMs
APYyruMu. ACTPOHOMBI, HAXOJSAIMECS Ha 3TUX IUTAHETAX, HAOTIONAIOT JAPYT
Apyra.

Omeem: He cmoxer. Bacs MoxeT npuiep:KuBaThCs CJIE/IYIONICH CTPATEerUHU:
ecy Camna Ipy cBO€M XOJi€ 3aIIMCBIBAET HEKOTOPYIO Iudpy a, To Bacs sanm-
coeiBaeT 1ugpy 6 — a. Toraa cymma rudp noxyaennoro 30-3Ha4HOrO UMCIA
oyzet pasHoii 15 - 6 = 90, a caegoBaTeIBHO, 3TO YUCIO OyIeT KpaTHO 9.
Omeem: 5 xomany. CymecTByeT He 60J€€ OJHOU KOMAH/bI, IIPOUTPABIIECH
Bce MaTuu. Eciau onHa komanga cocrabiasgeT 20 % koJudecTBa BCEX KO-
MaHJ, TO B TYPHHPE yJaCTBOBAIO b KOMaHJI,.

Omeem: O6sas3arenbHo. Packpacum OCKy B JBa IIBETA TaK, KaK IOKA3aHO
Ha pUCyHKe 3. 3aMeTuM, 9TO KaXK/bIl KYK IIE€pPEIo3aeT
B KJIETKY JIPYrOToO IIBETA, YEM Ta, B KOTOPOI OH HAXOUJI-
csa nepBoHadaibHO. Torga 12 kykoB, HaxoAsAmMXcsA B Ge-
JIBIX KJIETKAaX, HE CMOTYT 3aHATh 13 uépHbix kaerok. Ta-
KM 0Opa3oM, IOCJIe NEePEeIoI3aHus KyKOB 110 KpalHei
Mepe ofHa YépHas KJIETKA OKaKETCSI ITyCTOM.

Omeem: He mosxer. Ecin npenonoxurb, 4To cymma
qyceJl, 3alMCaHHBIX BJOJIb KAKIOTO pedpa CTONKU, pPaB-
Ha 55, TO cyMMa BCeX 3alMCaHHBIX ynces paBHa b5 - 3 = 165 — unciao ne-
yérHoe. Ilpu 3TOM cymMMa 4uces1, 3aMCAHHBIX B BEPIIMHAX KAXIOTO Tpe-
yroabHuka, pasHa 6. Torga cymMma Bcex 3anMCaHHBIX 4YMcesl paBHa 672,
r7e 77 — KOJHUYECTBO TPEYroJbHUKOB. Ilockonbky 677 — uncio yétHoe, TO
HoJIygyaeM IIPOTUBOPEUNE.

Omeem: n — 1. B xaxxaoM MaTde BbIOBIBACT OAUH yIaCTHUK. /{151 TOro 4ro-
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 — 2z). VI3 nocsiesHero ypaBHeHUs CIEAyeT, 9TO Y — HATY-

Puc. 3
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566.

623.

674.

706.

752.

788.

820.

848.

paspHOe urcio, kpatHoe 4. Kpome toro, 7y < 44. Orciona y < 6% . Taxum

ob6paszoM, y = 4. IloacTaBiass HailleHHOE 3HAYCHHUE Y B UCXOJHOE ypaBHE-
Hue, noayanM 7x + 28 + 8z = 44. Orciona x + 2z = 4. Teneps siCHO, 4TO X —
yérHoe ynciao, meuoiee 4. Tormfax =2, z=1.

Bei6upast obex u3 7 6101, MBI TEM CAMBIM BbIOMpPaeM U 00eJl, COCTOSIINN
n3 ocrapmuxcs 101 — 7z 6moza. ITockonbky uncia 7 u 101 — 7 umeroT pas-
HYIO 9€THOCTD, TO BCE BO3MOKHBIE BHIOOPBI MOKHO Pa3OUTh Ha Maphbl BU-
ma (n; 101 — n).

ITockonbky 3Hauenne Beipakenus 10m + 7z xkpatHo 11 no yciaoBuio, To no-
CTATOYHO JIOKA3aTb, YTO 3HAYEHHE BoIpakeHns 1072 + m taxxe kpatHo 11.
JTtoT (akT cieayeT u3 TOro, U4TO 3HauyeHHe BbIpakeHus (10m + n) +
+ (1072 + m) xparno 11. [lefictBurensno, (10m + n) + (10n+m) = 11(m + n).
Omeem: Henb3s. Ecam NpeanosoxuTe, 4TO yKa3aHHOE pa3bueHUe BO3-
MO3KHO, TO 3HadeHue Bpipaxkenud 1 -2 -3 - ... - 31 - 32 = 32! — ky6 Haty-
panbHOTO unciaa. Torza creneHb KaXXgoro MPOCTOrO MHOMKUTEJSI, BXOAS-
IIETO B KaHOHMYECKOe pasiokeHue yuciaa 32!, kparna 3. OgHako aTo HE
Ttak. Hanpumep, npocroit MHOxuTeNb 31 BXOAUT B 9TO Pa3JIOKEHHUE B
NEPBOI CTENEHMU.

Omeem: Onno. IIponymepyeM KydKki MOHET HATyPaJIbHBIMU YHCIAMH OT 1
10 100. Bo3spMéM m3 KaKIOH KY4KH KOJTHMYIECTBO MOHET, PaBHOE HOMEPY
aTo# Kyukn. Ecin kydka ¢ (pajbIIUBBIMH 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 yncen. Takum xe CBOUCTBOM 06IaaeT HAGOP Y, Yg, --» Yor. ITO O3HA-
9aeT, YTO KOMIIOHEHTDI TI0 KpalHEHN Mepe B OHOM U3 map (X; ¥,), (Xg; Yy),
ces (X953 Yos) MIMEIOT OJIMHAKOBYIO YETHOCTD, @ M3 BTOTO CJIEAYET, UTO JIaH-
HOE IIPOMU3BEIECHHE — YHCIO0 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 3aMeTuTh, YTO 110 IpUHIUIY Ju-
puxiie B 3anucu 1o60ro 60-3HaYHOTO YNCIa HAHAYTCA MECTh OJMHAKOBBIX
nudp. OTMeTHM, 4TO YCIOBHE 3aJadd U30BITOYHO. MOXKHO yTBEpKIaTh,
YTO YKa3aHHBIM CBOICTBOM OOJajzaeT Jyoboe 46-3HaUHOE YHCIIO, 3aIUCDh
KOTOPOT'O HE COACPKUT HYyJIEH.

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, 3HaAUEHUS BBIPAKEHUH (7 — 72) 1 (M + 1) — HATypaJIbHbIE
aemurenn yncia 71. Iockonbky 0 <m —n <m +n u 71 — npocroe ancio,
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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 4HCeJI, 3allMCAHHBIX 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) mosyanrts xkaprouky (1,73; 2; 0,4) Heb3s.

Omeem: (1-2-3-...-999 -1 000)2 > 1 000"'°0,

3anuueM OYeBUAHbIC HEPABEHCTBA!

1-1000 =1 000;

2-999 > 1 000;

3-.998 > 1 000;

998 - 3 > 1 000;

999 - 2 > 1 000;

1000 -1 =1 000.

YMHOXUB IOWIEHHO JIEBblEe M IIpaBble yactu, mosayumm (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.
YBemmuenue Ha 1 B IEBOI 9aCTH CyMMBI JIIOOOTO CJIara€MOro, OTJTMYHOTO OT
100, Bieuét HEOOGXOAUMOCTD YBEJIUYUTD I10 KpallHEeH Mepe elé OAHO U3 CJIa-
raeMbIX (B IPOTHUBHOM CJIydae B CyMMe HAWAyTCs paBHble caaraemslie). B Ta-
KOM cjIydae cymma OyzeT He Mesbine b 052. Takum o6pasom, cymecTsyeT
€AMHCTBEHHDBIN HAOOP, YIOBIETBOpIOMUi yerosmio: 1, 2, 3, ..., 98, 99, 101.
Omeem: He moxer. HanMeHnbliee 4ncyio, KOTOPOE MOXKET OBITh IIOJIyde-
HO B pe3yJIbTaTe YMHOKEHHS JIBYX YMCEJ YKa3aHHOTO BUJA, paBHO 22 222 -
- 83 333 =740 725 926, a nauboabiiee — 33 333 - 44 444 = 1 481 451 852.
OcTaércst 3aMETUTD, YTO B HATYPAILHOM psifie Meskay uncaamu 740 725 926
n 1481 451 852 HeT HM OJHOro YMCJA, 3AMUCh KOTOPOTO COCTOUT U3
undp 2 n 4.

Omeem: x =0,y =0 wm x = 2, y = 2. [Ipeobpasyem faHHOE ypaBHEHUE.
HNmeem: x(y - 1) —y=0;x(y—-1)-(y-1)=1; (x-1)(y — 1) = 1. Teneps

SICHO, YTO 3HAYEHMS BeIpaKkeHU (x — 1) u (y — 1) — nesmrenu yncna 1.

x-1=1,
TakuMm o006pasoM, CyHIECTBYIOT JABE BO3MOXXHOCTH: 1) { 1=1
y-1=4
x—-1=-1
2) { 1=_1 B nepsom ciydae nosiydaem 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 OTPHUIATENIBHOE, TO OTPHUIATEIBHBIM SIBJISIETCS IIPON3BE-
JIEHHE BCEX YHCes TabauIbl (KaK IPOU3BEIECHUE HEYETHOIO KOJIMYECTBA
OTPUIATEIbHBIX MHOKUTEICH ).

Ecmu npeanonoxuTs, 9To NpOU3BeeHNe Yruce] B Kax10l u3 b1 crpoku —
IIOJIOKUTEIBHOE YHCIO, 4 B KKAOH U3 ocraBmuxcs 50 cTpok — orpuia-
TEJbHOE, TO IIOJIYYUM, UYTO IPOU3BEJACHUE BCEX YMCEJ TAOJUILBI — YHUCIO
nosoxurTenbHoe. Takum 06pazoM, NPUXOAUM K IPOTUBOPEUUIO.

Ouesunno, 9TO 4nca0 1 ykazaHHBIM CBOHCTBOM obianaet. Ilyctp d — ne-

2
. n
murenb uyucia 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, OTIMYIHBIE OT 77, MOKHO OOBEIUHHATDH B napnl BUJia (d; 7), rae
KOMITIOHEHTBI B KaKIOU Iape — HepaBHbIE YHCJIA.



MeToaMyecKue peKoMeHaaLuu no oLeHKe
o6pa3oBaTe/ibHbIX JOCTUXXEHUN y4yallUuXxca

OaHUM U3 HANpPABJIEHUH OIEHOYHON JAEATEIBHOCTH B COOTBETCTBUH
¢ TpeboBanusamu CraHgapra SBJASETCS OLCHKA 00Pa30BATEIBHBIX JOCTIKCHUI
YIAIUXCA.

CucreMa OIEHKU JOCTHIKEHHS IUIAHUPYEMBIX PE3YJbTaTOB IO airedpe
HaIpaBJeHa Ha OOeCIIeYeHHE KaueCTBAa MaTeMaTHJecKoro obpasosanus. OHa
AOJLUKHA IIO3BOJIATH OTCJICKHBATD MHAWBUAYAJIBbHYIO JMHAMMWKY PA3BUTHA y4da-
IUXCsA, 06€CIeYnBaTh OOPATHYIO CBA3b JUIS YIUTENIEH, YIalUXCs U POAUTEICH.

dopmupoBaHNE JMIHOCTHBIX Pe3yJIbTaTOB 00ECIIEYNBAECTCS B XOJIE pea-
JIN3AIIUM BCEX KOMIIOHEHTOB OGPa30BATEIBHOTO IPOIECCA, BKIIOYAs BHEYPOU-
HYIO JI€SITE€IbHOCTD, PEATU3YEMYIO CEMbEH M MIKOJIOM.

OCHOBHBIM OO'BEKTOM OLICHKU JIMYHOCTHBIX Pe3yJIbTaTOB CIY:KUT COp-
MUPOBAHHOCTb YHUBEPCAIbHBIX YU€OHBIX NCHCTBUI, BKIIOUAEMBIX B CJICAYIOIINE
TPH OCHOBHBIX GJIOKa:

1) cOopMHPOBAHHOCTL OCHOB 2PANCOANCKOU UOEHMUUHOCTNU Y-
HOCTH;

2) TOTOBHOCTB K HEPEXOAY K CAMO0OPA308aNUI0 HA OCHOBE YUuebHO-No-
3HABaMeNbHOU MOMUBALUYU, B TOM YHUCIE TOTOBHOCTb K 6b100pY Hanpasie-
Hust nPoduavo20 06pPaA308aNUSL;

3) cpOopMHPOBAHHOCTD COUUANIDHBIX KOMNEMEHUULL, BKIIOYas [IEHHOCT-
HO-CMBICJIOBBIE YCTAHOBKU M MOPJIbHbIE HOPMBI, OIIBIT COIMAIBHBIX M MEKIIHY-
HOCTHBIX OTHOIIEHUI, IIPAaBOCO3HAHMUE.

OCHOBHBIM OOBEKTOM OIE€HKH ME€TANIPEAMETHBIX PE3YIAbTATOB SIBJISICTCI:

+ CIIOCOGHOCTb M TOTOBHOCTh K OCBOEHUIO CHCTEMATUYECKUX 3HAHUI I10
anredpe, UX CaMOCTOSTEIBHOMY ITOIOJTHEHUIO, IIEPEHOCY U MHTErPAIUL;

+ CIIOCOOGHOCTD K COTPYJHUYECTBY M KOMMYHUKAIIUU B XOJ€ Y4eOHOI U BHe-
Y4eOHOM JesaTeIbHOCTH;

+ CIIOCOGHOCTB M TOTOBHOCTH K ncnoab3oBanmio KT B menax obyuenus
1 pa3sBUTHA;

+ CHOCOOHOCTDb K CAMOOPTAaHU3AINH, CAMOPETYJIAIIN U peIeKCUN.

OCHOBHBIM OGBEKTOM OIIEHKH HNpeAMEeTHBIX pPe3yJbTaToB II0 airedpe
B COOTBETCTBUHU C TPEOOBAHUAMHU CTAHJAPTA SABJISIETCH CIIOCOOHOCTD K PEHICHHIO
y4e€6HO-TI0O3HABATEIbHBIX M Y4€OHO-TIPAKTUYECKUX 33/1a4, OCHOBAHHBIX HA M3y4a-
€MOM y4eOGHOM MaTepuale, C HCIOIb30BAHUEM CIIOCOGOB JEMCTBUI, pPeleBaHT-
HBIX COAEPKAHMIO YIEOHBIX IIPEAMETOB, B TOM UYHCJIE METAPeIMETHBIX (IIO3HA-
BATEJbHBIX, PETYJISTUBHBIX, KOMMYHUKATUBHBIX) ACHCTBUI.

OCHOBHBIMH BHJIAMU OII€HUBAHUS 00Pa30BATEIbHBIX JOCTIDKEHUI IO aJl-
reGpe SIBISIOTCS: CMAapmosgoe, meKyu,ee u umozogoe.
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Cmapmosoe oreHUBAaHUE IO3BOJISIET YUUTEIIO CILIAHUPOBATD JIMYHOCT-
HO-OPUEHTHUPOBAHHOE OOy4YeHHe, WHIMBUAYATU3NPOBATL OOPA30BATEIbLHBIN
poiecc.

Iexyuw,ee onleHUBAHNE TIO3BOJISIET ONPENETUTh YPOBEHDb YCBOCHUSI HOBOTO
Marepuaja, CTEINEHb CAMOCTOATENbHOCTH YUAIUXCs IPU PEIIEHNM 33/1a4, XapaK-
Tep IPUMEHECHUS PAllMOHATBHBIX CIIOCOOOB pelleHus 3a1a4d u ap. i Texymiero
OLIEHMBAHUSA MOKHO MCIIOJIb30BATh CJAEAYIOINUE METO/bI KOHTPOJIA.

’ MeToabl KOHTPONS B y4e6HOM npouecce no anreépe ‘

| | |

’ YCTHbIA KOHTPO/b ‘ ’ NMUCbMEHHBIA KOHTPO/b ‘ ’ MpaKTU4EeCKUN KOHTPOJb ‘
\ \ \
. PpoHTanbHbLIN onpoc « MaTtematuyeckui . ®poHTanbHas UAN UHIW-
- MHOMBMAYaNbHbLIN OVKTaHT BUAyanbHasa npaKkTuye-
onpoc - CamocTtoaTenbHas CKasa paboTa
pa6oTa . [JOMalIHAS KOHTPO/bHasd
- KoHTponbHas pabota pa6oTta
. Pedepar - WccnepoBatenbckas
. Tect paboTa
. 3ayvér . lNpoekTHasa paboTa

Hmozosoe onenmBaHnE MOXKET HPOBOJAUTLCS IOCIE 3aBEPIICHUS TEMBI,
paszesa, y9e6HOTO Kypca OCHOBHOM MJIM CTapIIeil MIKOJBI (B YACTHOCTH, B BHJIE
HUTOTrOBOH arrectanuu). MTorosas omeHka pe3yJIbTaTOB OCBOEHUS YJaIIMUCS
OCHOBHOI1 06Pa30BATEILHON IPOIPAMMBI BBICTABJISETCS 110 PE3yJIbTaTaM IIpoMe-
JKYTOYHOH M UTOTOBOM aTTecTanuu u pOpMUPYETCs: HA OCHOBE!

* PE3YJIBTATOB BHYTPHUIIKOJBHOI'O MOHUTOPUHTA 00Pa30BaATEIbHbBIX JOCTH-
JKEHMH 1o anrebpe, 3apUKCMPOBAHHBIX B OIICHOYHBIX JIUCTAX, B TOM YHCJIE 3a
IIPOMEXYTOUYHBIE U UTOTOBbIE PAOOTHI Ha MEXIIPEIMETHON OCHOBE;

* OLICHOK 3a BBIIIOJIHEHUE UTOTOBBIX PaboT 1o ajaredpe;

* OLICHKU 32 BBINOJHEHHE U 3AIHUTY MHAUBUAYAIBHOTO IIPOEKTA;

+ OLICHOK 32 PabOThI, BHIHOCHMBIE HA TOCYAAPCTBEHHYIO UTOTOBYIO ATTECTa-
nuio (I'MA) u eguHblil rocyrapcTBeHHbIN sk3aMeH (EI'D).
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MeTtoauyecKue peKomeHaauum no opmMmupoBaHUIo
UKT-KOMNEeTeHTHOCTHU y4YyalyUuXcs

HNKT-KOMIIETEeHTHOCTDH yJalIMXCsA — YMEHUE CaMOCTOATENLHO PaboTaTh
¢ uH@opMaIuell, CIIOCOGHOCTh PelaTh Y4eGHO-IIO3HABATEIbHbBIC 3aJadM, HC-
nonn3ya cpeacrsa MKT.

HNKT-koMIIeTEHTHOCTb YUHTEIsI — yMEHUE, CIIOCOOHOCTH U TOTOBHOCTD
penaTh npodeccuoHaJIbHbIE 33/la4H, UCIIOJIb3ysl PACIPOCTPAHEHHDIE B JAHHOMN
npodeccnoHabHON obmactu cpencrsa MKT.

B nensx ¢popmuposanus MKT-komneTeHETHOCTH ydamuxcsi Ipu 00ydeHUN
anre6pe nucnoabzosarhb cpeactsa MKT moxHO:

+ Ha YPOKaX aIreopsl;

+ BO BHEYPOUHOU JI€ATEIbHOCTH;

* B y4eOHO-UCCIEAOBATENIBCKON U IIPOEKTHOH AEATEIbHOCTH;

« IIpU U3MEPEHUH, KOHTPOJIE U OLICHKE IUIAHUPYEMBIX PE3yIbTaTOB.

Jlng TOro 9TO6BI 3HAYNUTETHHO PACHIMPHUTD AUTAKTHYECKIE BO3MOKHOCTHU
ypOKa ajredpbl, YUUTEIb MOXKET HCHONb30BaTh ciaeayiomme cpejactsa MKT:
MyJIbTUMEAUNHDbIE (PPATMEHTHI TEOPETUUYECKUX MATEPUAIOB, 3JIEKTPOHHbIE JU-
JAKTUYECKHE MATEPHUAJIbl, MOJEIMPOBAHUE I€OMETPUUYECKUX (PUTYp, TOTOBbIE
IpOTPaMMHBIE IPOJAYKTBI (KOMIBIOTEPHBIE TPEHAXKEPDI, MHTEPAKTUBHBIE Kyp-
cpl, kowtekru JOP u gp.). B momomp yanureno nmpejraraeM TEXHOJTOIHYECKYIO
KapTy YpPOKa (IIpmioxeHue), Ha KoropoM ucnosbsyorcsa MKT.

JlJ1s1 ycenHoro ocymecTBaeHUs] BHEYPOUHOM, y4eOHO-MCCIEN0BATENbCKON
1 TPOEKTHOM JIeSITETbHOCTH YIAIIMEeCs OCYIECTBISIOT TIOUCK HEOOXOAMMOM UH-
(popmaruu B ceru MHTEpHET, pabOTy C 3JE€KTPOHHBIMHU YI€OHUKAMU U IIPUJIO-
KEHUSIMU K HUM, CO3/IAIOT U PEJAaKTUPYIOT KOMIIBIOTEPHBIE IIPEe3eHTAIuU, BeO-
CTPAHULIBL.

Hcnoas3oanue cpencrs MKT npu obydenun anre6pe crocodCTByeT:

+ IOBBIIICHUIO HMHTEpPECAa K IIPEAMETy, MOTHUBALMHN OOy4YCHUs, IIO3HABa-
TEJIBHOT'O UHTEPEeCa;

* PACHIMPEHUIO BO3MOKHOCTEHM HCHOJIb30BAHUS MCTOYHUKOB HHMOp-
MaIuu;

* CO3[JAaHUIO0 BO3MOXHOCTEN I JuddepeHnmpoBaHHOrO, WHUBU/yaIb-
HOT'O U JINYHOCTHO-OPUEHTUPOBAHHOTO OOyJEHUS;

+ IIOBBINEHUIO 3(P(PEKTUBHOCTH AHAIN3A PE3YIbTATOB OOydeHUs.

ITpumenenne cpejcrs UKT B o6yuennu anredpe ¢popmupyer MKT-komrte-
TEHTHOCTD YYAIIMXCS, B PE3yIbTaTe YETro yJaluics HAyduTCs:

* HCIIOJb30BATDh KUIBKYJISATOP JUISl BbIUYMCICHUIM;

* OCYHIECTBJISATh PEAAKTUPOBAHUE U CTPYKTYPUPOBAHUE TEKCTA, UCIIOIb3YsI
CPE/CTBA TEKCTOBOI'O PEAAKTOPA;
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* CO3/1aBaTh M PEJAKTUPOBATH TAG/IMIIbI, MCIIOIb3ysl CPEACTBA TEKCTOBOTO
pelaKTopa 1 pejakTopa TabIuIy;

* CO3IaBaThb PA3JIMYHbIC TCOMCTPHUYICCKUEC 00BEKTBbI C MCIOJIb30BAHUEM
BO3MOKHOCTEN CIICHUAJIbHBIX MTHCTPYMEHTOB KOMIIbIOTCPHBIX IIPOI'PAMM;

+ CO3J1aBaTh rpauyeckue 0GbEKTDI;

* OCYIIECTBJIATH NMOUCK nHpopManuu B MHTEpHETE;

+ COOMIONATDL TPEOOBAHUA TEXHUKHU OE30IIACHOCTH IpU paboTe € yCTPOIi-
crBamu MKT.

lpunoxeHune

TexHonornyeckasa Kaprta ypoka N?

Tema ypoKa

Tun ypoka

dopmupyembie
pe3ynbTatbl

lNpegmeTHbie:

JIN4HOCTHBbIE:

MeTtanpegmMmeTHbie:

lnaHupyembie
pe3ynbTarbl

OCHOBHbIE
MOHATUSA

CpeactBa UKT,
ucnosib3yemMble
Ha ypoKe

lporpammHoe
obecrieyeHne
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O6pa3soBarte/ibHble

UHTEepPHEeT-pecypcChbl
OpraHusauuoHHas CTPYKTypa ypoka
3apaHusa ans yvyawmxcs, BbiNoJIHEHWE KOTOPbIX
NPUBEAET K AOCTUIKEHUIO NIaHUPyeMbIX
Srans dopma pe3ynbTaToB
npoBeaeHus: opraHu- CpeacTtBa
YPOKa 3auum UKT
ya Pa6ouasn Anpakru-
Y4ye6HUK yeckue
TeTpaab
marepuanbl

1. OpraHM3aLMOHHbIN 3Tan

2. MNoctaHoBKa popmupyembix pe3yibTaToB U 3afay ypoka. MotuBauua y4ueGHOM
AEATeNIbHOCTU yYyalmuxcs

3. AKTyanusa-
UUA 3HAHUN

4. UsyyeHue
HOBOro mare-
puana

5. NepBuuHoe
3aKpenieHue
HOBOro mare-
puana

6. UTorn ypoka

7. Undopma-
uusa o gomall-
HEM 3ajaHuu




MeToauyecKkue peKomMmeHaauum no opraHu3sauuvu
y4yeOHoO-UccnenoBaTe/iIbCKOU U NPOEKTHOMU
AEeATe/IbHOCTU yYallUuXxcs

IIpoexT — »TO BHJ y4eOHOI NEATEIBHOCTH, HAIIPABJICHHBIM Ha pEIICHUE
KOHKPETHOH y4eGHO-TIO3HABATEIBHOU MPOGIEMBI C 3apaHee 3aIUIAHHPOBAHHBIM
PE3yIbTaTOM.

YueGHO-UCCIe[0BaTEIbCKAsST PAad0Ta — ATO PEIICHUE HCCICAOBATEIbCKOU
3a/]a4M C 3apaHee HEU3BECTHBIM PE3YJIbTATOM, IIPEACTABIIAIONEE COOOI CaMOCTO-
ATEIbHYIO, TBOPYECKYIO pabOoTy, UMUTHPYIOIIYIO HACTOSIIEE HAyIHOE HUCCIIEe0Ba-
HUe (B YaCTHOCTH, yJalllecs YJ4aTCs BBUIBUTATh FUIIOTE3BI U MpeJIaraTh CIoco-
ObI UX IIPOBEPKU, IVIAHUPOBATH M PabOTaTh IO IUIAHY, MCKATh ONTHUMATIbHbIE U
HECTAHJAPTHBIE PEIIEeHNSs IOCTABJEHHON 3a1aun 1 Ap.).

YuebHOo-1CCIE[0BATENbCKAS U TIPOEKTHAS! AESITEJbHOCTb Ha YPOKaX aareo6-
pbl HaIpasjeHa:

+ Ha IOBBIIICHHE MHTEpPeca YYAMXCS K IPEeAMETY, MOTUBAIIUN yIeOHOM
JeATeIbHOCTH, PA3BUTHE ITO3HABATEIBHOH A€SATEIbHOCTH;

* Pa3BUTHE KOMMYHHKATHUBHBIX YMEHUII;

+ POPMUPOBAHUE HCCIENOBATEIbCKAX YMEHUIL: BBIABJIATH IIPOOJIEMY, CTa-
BUTH LIEJIN U 3aJa4l UCCIEIOBAHUS, BBIABUIAaTh TMIIOTE3bI;

+ pOpMHPOBAHNE YMEHUI OCYIECTBIATH IUTAHUPOBAHHUE, CAMOKOHTPOJIb,
pediekcrio U caMOaHaIN3 CBOEH AeATEIbHOCTH.

IIpu BBIMOSHEHNH Y4€OHBIX IPOEKTOB 110 aIredpe yJanuics HayduTcs:

* AHAIM3UPOBATH (DPATMEHTHI PAbOT YIEHBIX-MATEMATHUKOB;

* OIMCBHIBATH UCTOPUIO MATEMATUUYECKUX OTKPBITHH;

* OIIEHMBATDL BKJAJ, BbIJAIONIUXCS YYEHBIX-MATEMAaTUKOB B Pa3BUTHE
HAYKU;

« IPEJCTABIATh PE3yIbTaTbl U3MEPECHUN € IIOMOIIBIO TAOIHL, TPadUKOB
U BBIABJISATH HAa 3TOH OCHOBE SMIINPUYECKHE 3aBUCHUMOCTH;

* paccMaTpUBaTh HPAKTUYECKUE TPUIOKEHNI MATEMATUIECKIX 3HAHUM;

+ IPUMEHATH MAaTEMATUUECKNE 3HAHUS B OBITY U B TEXHUKE;

*+ AHAIM3HPOBATD CBA3Db AIT€OPBI C APYTUMHU €CTECTBEHHBIMU HAYKaMU.

Kputepuu oL eHKU NPOEKTHOU U y4eOHOo-UuccnefoBaTe/IbCKOM
AEATEeJIbHOCTHU y4Halluxcs
1. O6ocHoBanne mpodaEMbI TPOEKTA (MCCIETOBAHNUSA) U IJTAHIPOBAHUE
cr1oco0oB e€ penreHus.
2. TlocTaHOBKa IleJIeil U 3aJjad UCCIENOBAHUS, IJIyOUHA PACKPBITUSA TE€MbI
HPOEKTA (MCCICNOBAHMS).
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3. BapuaTUBHOCTDb IPEACTABICHHBIX HCTOYHUKOB MH(OPMAIUN, METO/IOB
HCCIEI0OBAHNA, 11€1€CO00PA3HOCTD UX UCIIOIb30BAHMS.

4. Ananmus xoja paboTbl, GOPMYJINPOBKA BBIBOJOB U OII€HOK, BBLISBJICHHUE
NEPCIEKTUB JaJlbHENIIET0 UCCIeJOBAaHU.

5. OpurnHaIbLHOCTD BBICKA3AHHBIX WJIEH, peannsarius paljiOHaJbHBIX U
HECTAH/IAPTHBIX PEMICHUI.

6. Odopmirenne TpoOEKTHOTO MPOJYKTA (PE3yabTATOB MCCIETOBAHMSA), Ka-
Y€CTBO IPOBEAECHUS IPE3EHTAIIUN.

7. TlpaxkTudeckast HAIIPABJICHHOCTD [TOJYICHHBIX PE3YIbTATOB.

[Ipu omenke npoexTa (MCCIEAOBAHMA) CJAEAYET ONPEJENATh IPEKIE BCETO
Ka4ecTBO PabOThI B IIEJIOM, a TAKyKe MPOABJCHHbIC IIPU 5TOM YMEHUS IPOEKTU-
poBaTh y4eOHYIO AesTeJbHOCTh. OTMETHM, YTO YYUTENb MOXKET YCTAHABINBATD
U JIpyTM€ KPUTEPUM HAa OCHOBE CBOETO OINbITA M MAaTEMATUYECKOU IOJATOTOBKHU
YJALTIXCS.

TexHoNnorua opraHu3auuum nNpoBeaeHus
y4eOGHO-UccneaoBaTe/ibCKOU U NPOEKTHON AeATe/IbHOCTHU

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

[eaTenbHOCTb JeaTenbHoCTb
Jrtanbl CopepxaHue 3atana
yyauwmxcs yuyutens
1 2 3 4
1. OpraHusauua aefaTenbHOCTU
MorpykeHne | OnpepeneHne Tembl O6cyaatoT TeMbI MoTtuBuMpyeT yvalmx-
B MPOEKT W Lenen npoekxra. npoeKTa B rpynne Csl Ha MPOEKTHYIO Je-
dopmunpoBaHue rpynn | (rpynnax) u ¢ y4yute- ATENbHOCTb.
(rpynnbl) nem PacckasbiBaeT, 4To
TaKoe MPOEKT U Me-
TOA MPOEKTOB.
[lomoraet B nocra-
HOBKe NpobGnembl.
MNomoraet ¢popmupo-
BaTb rpynny (rpynnbl)
MnanupoBa- | OnpepeneHne o6bEMa | PacnpepenstoT 069- OKa3biBaeT HeObXo-
HWe paboT Ana Kaxaown 3aHHOCTW BHYTpH AMMYIO OpraHu3auu-
rpynnbl (41€HOB rpynnbl. Kaxaas OHHYIO U KOHCY/bTa-
rpynnbl). rpynna BblGUpaeT Te- | TUBHYIO NOMOLLb
CocTtaBneHue nnaHa My paboTbl U UCTOY-
paboTbl: onpeaeneHue HUKKW MHOOPMaLUK.
WCTOYHUKOB MHOOopma- | CocTaBnsaloT nnaH pa-
LMK; onpegeneHre cno- | 60Tbl Hag MNPOEKTOM.
co60B cbopa AaHHbIX; BbipabaTtbiBatoT KpK-
onpegeneHue cnocoba | Tepun pernameHTta
npeactaBneHus pe- M OLEHKM paboTbl
3y/nbTaTta; onpegeneHne
KpWUTEPHUEB U perna-
MEHTA OLEHKK pPaboTbl
2. OcyliecTBNieHUE AEATENIbHOCTH
Céop C6op nHbopmaLmm BbinonHaoT paboty lNomoraet B n3yye-
nHdopma- pasnnMyHbIMK MeToAaa- Haj MPOEKTOM HUW MHDOPMaLMK.
Lumu MW: MEeTo/l ornpoca, Ha- Habntogaet, coBeTyeT.

6noaeHne, nayyeHue
JIOKyMeHTaLuu 1 T. [.

AHanusupyet rpynmno-
Bble B3aMMOOTHOLLE-
HUS
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OKOHYaHue

TOB, BbIBOb!

TOBKa K eé npeacras-
NIEHUIO

M0, BbIMOMHSOT
odopMieHne NpoeKT-
HOM paboThl

1 2 3 4
0606ueHne | AHann3 Nony4YeHHou AHanM3upyoT nony- KoHTponupyert, Ha-
pesynbTa- MHPOpPMaLUK, NOAro- YeHHYo MHpopma- 6n04aeT, coBeTyeT

3. MNpeactaBnexue

pe3ynbTaTtoB U UX OLleHKa

MpeseHTa-
umns

OT4YET y4aCTHMKOB Npo-
€eKTa 0 NnpoaenaHHOn
paboTte

Mpeacrasnsior
NPOEKT

Cnyuwiaet, npu Heob6-
XOAMMOCTKU 3aAa€T
BOMPOCHI, 0606LLAET,
KOMMEHTUPYET Bbl-
CTynneHus

OueHKa npo-
Lecca 1 pe-
3y/bTaToB
paboThl

OueHKa KOHeYHoro pe-
3ynbTaTa KOMIEKTUB-
HOW AesATENbHOCTH.
AHanu3 OOCTUXKEHUS
MOCTaB/NEHHON LeNu.
Pednekcus

OueHuBaltoT paboty
KaXKgoro 4neHa rpyn-
Mbl (KaXXgown rpynnol).
AHanuaupytoT, 6bia
S OOCTUTHyTa Mo-
CTaB/NeHHas Lenb.
MpoBoasaT pednek-
CUI0 CBOEN pesATeNb-
HOCTM (CM. B6naHK
pedbneKkcun)

YyacTByeT B KOMINEK-
TMBHOM aHanuse u
OLIeHKEe pe3ynbTaToB
npoekKrTa.

[MpoBoaunT pednek-
cuio.

OueHuBaeT cBoto Je-
ATENbHOCTb MO nefja-
rOrM4eCcKoOMy pyKo-
BOACTBY AeATeNbHO-
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 pe3yib-
TaToB (aHanu3
BbICTYNJ1EHUS)

UtoroBbin 6ann

BnaHK pednekcuu

Bonpoc

oTBet

1. MoHpaBHUIOCh 1 BaM y4acTBOBaTb B MPOEKTHOM
NeATeNbHOCTU?

2. Kakon atan paboTbl HaJ NPOEKTOM OKa3ascs
L5 Bac CaMblM UHTEPECHbIM?

3. KaKkon atan pa6oTbl Haj NPOEKTOM OKa3ancs
ONs Bac camMblM CNOXHbIM? [Toyemy?

4. Kakne 3HaHu1a Bbl NONy4Ynnu B xofe paboTbl Hag
NPOEKTOM?

5. [10BOJIbHbI I Bbl CBOMM y4acTMeM B paboTe
rpynnbl (€CK HET, TO noyemy)?

6. KaK Bbl OLIEHUTE B3aMMOOTHOLIEHUS B Ballew
rpynne Bo Bpemsl paboTbl Hag MPOEKTOM?




CopepxaHue

OT aBTOPOB .. ...
IIpumepHOe TeMaTHYECKOe IUITAHUPOBaHHE y94eOHOI'0 MaTepHaa . . . . . .
OpraHu3anust Y4eOHOM JESATEIBHOCTI . . ..o otetneeee et ..
I'nasa 1. JluneitHoe ypaBHEHHUE C OAHOU MEPEMEHHOM . .. ..........
I'maBa 2. Lle/Ible BHIPAKEHUA .\ vvve ettt tiiee e e iiiaae e e e
I'maBa 3. YHKIIIM .. ...ttt
I'masa 4. CucTemMbl TMHEMHDIX YPABHEHUI C JAByMsi IEPEMEHHDIMM . . . .
MaTeMaTHYeCKHE TUKTAHTDBI . . ... ..\uuneetttiinae e,
KOHTPOMBHBIE PAGOTBI . . ... ...ttt

Pemenune 3agaud py6PI/IKI/I «Yuumcs A€JIaTh HECTAHAAPTHBIEC Iarm» ...

MeToguueckne peKOMeHJAIlUH II0 OIleHKe

00pa30BaTeIbHBIX JOCTIDKECHUHA YUIAMMXCS . . ..ot e ...

MeTommyeckue peKoOMeHAanuu 10 ¢GopMUPOBaHUIO

HNKT-KOMIETEHTHOCTH YUAIMMXCST . ... vttte et e,

MeToandyeckne peKOMeHAaluU 0 OPraHU3auN
y4eGHO-HCCIeJOBATENbCKON U MPOEKTHOMN AesITeIbHOCTU

YHAIIHXCST . ..o e e e e e

Qo
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