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OT aBTOpOB

JlaHHOE METOAMYECKOE MOCOGHE aAPECOBAHO YYUTENAM, PabOTAIOLIUM
no y4eGHUKy «Anrebpa. 7 xiaacc» asropos A.I. Mepanska, B.b. Ilononckoro,
M.C. fxupa.

Iless noco6us — NMOMOYb y4UTEMO Haubonee 3(pPEKTUBHO OPraHU3OBbBI-
BAaTh, OCYIECTBAATh U KOHTPOJHUPOBATh YUEOHBIN MPOIECC HA yPOKAX aIreGpsl
B 7 Ksacce.

KHura cocTouT u3 naTu pas/iesios.

Pasznen «IIpuMepHOEe NOypoUYHOE IUIAHHPOBaHHE Y4eGHOr0O MaTepHaia»
COAEPKUT TAGIULY pacupefeNecHUus y4eOHOro BPEMEHU IO U3YyYAEMBbIM TEMaM
C y4€TOM 4acoOB, BBIICJIECHHBIX HA KOHTPOJbHbIE PAGOTHI.

Paznen «Opranusanus ydeGHOH AeATETbHOCTH» COCTOUT U3 TEXHOJIOTHU-
YECKUX KapT BCEX YPOKOB, 32 MCKJIIOUYEHHEM KOHTPOJBHBIX paboT M yPOKOB IO
MOBTOPEHUIO U CHUCTEMAaTHU3allMM ydyeGHOro marepuana. B TexHosoruueckomn
KapTe KaXJOTO YpOKa yKa3aHbl TEMa, TUI, LIEJU ypoKa, 0003HAYEHbI IUIAHUPY-
€MbI€ Pe3yJIbTAThl, OCHOBHbIE NOHATHS, U3yYaeMbl€ HAa YPOKE, JaHAa OpraHu3a-
[MOHHAs CTPYKTypa YPOKA, NPEACTABICHHAS B BUJE TaO/NHIlbl, a TAK)KE METOAU-
YecKkre KOMMEHTApUH K TEKCTy COOTBETCTBYIOLIEro naparpacga yuebGHUKa U He-
KOTOPBIM yHnpaXHeHusaM. B Tabaune, rae mpeacTraBieHa OpPraHU3alMOHHAS
CTPYKTypa YpOKa, UCIOJIb3YIOTCS CJIEyIOIHNE YCIOBHbIE 0O03HAYEHUS:

Y/l — y4eGHasi JeATENbHOCTD;

® — ¢pponTanbHa;

H — unauBuayaibHas.

Takre nmoapoGHbIE CIIEHAPUHU C TUIAHAMH YPOKOB ABAAIOTCSA 3¢ PEKTUBHOMN
MIOMOIIBIO YYMTENIO B OPraHU3aLMY y4eOHOM AeATENbHOCTH.

Paznen «MaTremaTHyeckHme AHKTAHTBI» COJAEPXKUT 23 MaTeMaTUYECKHUX
JAMKTAHTA, OXBATHIBAIOI[MX BEChb y4EOHBIH MaTepHasl Kypca aire6pol 7 xJjacca.
B 3aBucUMOCTH OT BO3MOXHOCTEH KJlacca YUYHUTENb MOXKET MCIOJIb30BaTh MaTe-
MaTU4eCKHe JUKTAHTBI IO TEMaM, a TAKXKe BbIOPATh YaCTh 3aJlaHUM AUKTAHTA Ha
cBOE ycMOTpeHue. JTan yueGHOro NMpoLecca, Ha KOTOPOM Ieeco06pa3HoO Ipo-
BECTU MaTEeMaTUYECKUH JUKTAHT, ONPEAEAAETCA YUUTENEM CAMOCTOATENBHO.

Pasnen «KoHTponbHbIE paGoThI» COCTOUT U3 BOCBbMU KOHTPOJIbHBIX pa-
60T B COOTBETCTBUU C KaJIECHAAPHBIM ILTaHMpoBaHueM. Kaxzaaa pabora coaep-
JKUT YeTbIpe BapraHTa. Takol OGMIMPHBIA MaTEpPHUAI IMOMOXET YYMTENIO Opra-
HU30BaTh OOBEKTUBHBIA 1 3((PEKTUBHBIN KOHTPOJIb 3HAHUMA.

Paznen «Penrenne 3axad pyopuku ,,YYuMcs JelaTh HeCTaHJApTHBIE MIa-
ru*» COAEPKUT NOJPOGHBIE PEIIeHUs 33ay U3 JaHHOU pyOpUKM yueOHUKA.
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OpraHu3auus y4eOGHOW AeATEeNbHOCTH

§ 1. BBegeHue B anrebpy

TexHonoruyeckas Kapra ypoka N2 1

Tema ypoka BBepeHne B anre6py

Tun ypoka YpOK u3y4yeHuss HOBOro martepuana

dopmHpyemMbie MNMpeameTHbie: NO3HAKOMWUTb YYaLLUXCH C YUCNOBbIMUA BbipaXEHUAMM,

pe3ynbTarbl C BbIp@XEHUAMU C NepemMeHHbIMU, anrebpanyecKMMU BblpameHus-
MU, LiefIbiMU BbipaXeHUAMU, 3aKPenuTb HaBbiKK BbIYUCNEHUA 3HaYe-
HWA YUCNOBbLIX BblpaXeHWH.
JIn4HOoCTHbIE: dopMUpoBaTh LIeN0CTHOe MUPOBO33peHue, COOTBETCT-
BylOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKWM U 06LLeCTBEHHOM
NPaKTUKMU.
MertanpegmertHbie: $opMupoBaTb yMEHWE MCNONb30BaTb Npuobpe-
TEHHbIE 3HAHWUA B NPaKTUYECKON AeATeNbHOCTH.

fnannpyemeoie YHallWUACA HayynuTCH BbIYUCNATb 3HAYEHME YMCNOBOrO BblpaMeHws,

pe3s3ynbrarsl HaxoAuTb 3Ha4vyeHWe BbiPaXeHUs C NepeMeHHbIMWU MpPU 3aaaHHbIX
3HaAYeHUAX NepeEMEHHON,

OcHoBHblE bykBeHHOE Bbipa)eHWe, YUCNOBOE BbipaXeHue, 3Ha4yeHUe 4YMUCNoBO-

noHaTHs ro BblpareHus, NepemMeHHas, BblpaxeHue C NepemMeHHbIMKU, 3Have-
HWE NEPEMEHHON, 3Ha4YeHWe BblpaXKEeHUA C MepeMeHHbIMKU, anre6-
panyecKoe BbipareHue, Lienoe BbipameHue.

OpraHu3auuoOHHasA CTPyKTypa ypoKa
dopma 3apaHuns Ans y4aluxcs, BbiNONHEHWe KOTOPbIX NPUBEAET
Sranbi opraHu- K AOCTHIXEHMIO NNAHMPYEMbIX pe3yNbTaToB
npoBegeHus B~
ypoka va YueSHUK AnpakTuyeckue
marepuansl
1 2 3 4

1. OpraHu3aunoHHbIX 3Tan

2. NocTtaHoBKa uenu U 3agay ypoka. Motusauus yue6HON ReATENbHOCTH yHauiuxca

3. UsyyeHHe
HOBOro mare-
puana

o} TeopeTuyeckuin matepnan § 1




OKOHYaHHNe

1 2 3 4
4. MNepBuyHOE (o} N1, 2,4(1-3),6,8
BAKPEMNGHNE [ romss e
HOBOTO MaTe- n Ne 1 (1-3), 2 (1-3),
puana 3 (1-3)

5. NosTopeHue n Ne 23

6. Utorn ypoka Bonpockl 1-3

7. Uudopma- § 1, Bonpocbl 1-3, N0 5(1,2), 7,9
uus 0 gomall-
HeM 3aAaHuKn

MeToauyecKue KOMMeHTapum

B kypce maremaTuku 5 Kjacca ydampecs MO3HAKOMUIMCh C OYKBEHHBIMH
BBIPOKEHUSAMH U B JaJIbHEHIIEM MHOTOKPAaTHO BCTPEYAIMCh C 3TUM IOHATHEM.
CrexyeT MOAYEPKHYTh, YTO 0603HAUEHME Unces OyKBaMH, KOHCTPyHpOBaHUe 6y-
KBEHHBIX BBIpaXKEHHUH U MX npeobGpa3oBaHue, paboTa ¢ popmysamu ObLIH Iep-
BBIMU HIATaMH B HayKy «Ajrebpa».

XoTs aTOT Maparpad M HachlE€H TEPMHUHAMH, MHOTHE U3 HUX 3HAKOMBI
y4YamMMCs: YMCJIOBOE BbIPAXKEHHE, 3HAUEHME YMCJIOBOTO BbIPAXEHMS, OYKBEH-
HOE BbIPa)KE€HHUE, NIEPEMEHHAs, 3HaY€HNE NIEPEMEHHOM, 3HAaUEHHUE BbIPAXKEHUS
IIpY 33/JaHHOM 3HAY€HUH TI€PEMEHHOIA.

CrnexyeT 3aMeTUTD, YTO B 5 1 6 KJ1accax NMOHATUE «[IEPEMEHHAS» HE BBOJU-
JIOCh, BMECTO HETO HCIIO/NIb30BAICSH TEPMHUH «OyKkBa» B OYKBEHHOM BbIPa)KEHMHU.
IloaToMy, BO3BMOXHO, CleAyeT OOpaTUTh BHMMAHHE y4YallUXCH HA TO, YTO TeEp-
MHH «BBIPQXEHHE C NIEPEMEHHBIMU» O3HAYAET TO XK€, YTO U «OYKBEHHOE BBIpa-
xeHHe». Takke MOXHO NMPOBECTH aHAIOTHIO MEXJy GykBaMU (ImepeMEeHHBIMH)
B aire6panyecKux BbIPAXKEHHUAX U IEPEMEHHBIMH B 3aIIMICH AITOPUTMOB, C KOTO-
PbIMH yYall[eCsl MOTJIM O3HAKOMUTBCS B XOJIE U3YYE€HMs Kypca MH(POPMATHUKU.

B maparpade He paccMaTpuBaeTcsi GOpPMaIbHOE ONpeAceHne GYKBEHHO-
ro BbipaxkeHusi. OJJHAKO U3 TEKCTA SICHO, KAK KOHCTPYUPYETCs GYKBEHHOE BbIpa-
XKeHUe.

Cxema, n306pax€énHas Ha c. b yueGHHKA, IIOMOTaeT JIy4llle YCBOUTD MTOHS-
THE AIre6pandecKoro BbIPaKEHHUSI.

Pasnensia arre6panyeckue BbIpOKEHHUs Ha JB€ IPYHIIBI — LieJble U ApOG-
HBIE, MbI TAKMM OOPa30M BBLAEIsAEM OOBEKT, KOTOPBIil GyAeT M3yyaThCs B Kypce
are6pst 7 kracca. OTMETHM, YTO MOCKOJIbKY APOGHbIE BHIPAXKEHHUS B 3TOM Kypce
HE pacCMaTPUBAIOTCA, TO COOTBETCTBYIOIMI TEPMUH 3J€Ch HE BBOJUTCS.



KoMMmeHTapuu K ynpax)XHeHuam

N2 1-5. 3Tu ynpaxxHeHus NpeJHasHaYeHbl 11 BOCCTAHOBJICHUS HABBIKOB BBINOJ-
HEHUs apUPMETUYECKUX AEHCTBUH ¢ paliMOHATBHBIMU uncaamu. [Ipu He-
00XOIMMOCTY MOYKHO IIOBTOPUTb COOTBETCTBYIOLIME ITPABIIIA, IO KOTOPBIM
BBITIOJIHAIOT JENACTBUA C OOBIKHOBEHHBIMU U JECATUYHBIMHU APOOAMMU.

N2 6, 7. 3necb POPMHUPYIOTCS HABBIKM IEPEBOAA TEKCTA Ha «alrebpanvecKuit
SI3bIK», YTO SIBJISETCA NPONEAEBTUYECKUM MOJAXOJOM K IMOHSITHIO O MaTe-
MaTH4Y€CKOM MOJECIUPOBAHUM.

N2 8, 9. DTH yNpaXHEHHUs TOMOTaloT (POPMHUPOBATH HABBIKHU BBINIOJHEHUS YHUCJIO0-
BBIX MOJICTAHOBOK B GYKBEHHOE BbIPa)KE€HHE C MOCAEAYIOIUM HAXOXACHH-
€M 3HAUE€HUS NOTYYEHHOTO YMCJIOBOrO BbIPAXKCHUSI.

TexHonornyeckasa Kapra ypoxka N2 2

Tema ypoka Beepexue B anre6bpy

Tun ypoka YpOK 3aKkpenneHus 3HaHun

dopmupyemsbie NpegmeTHbie: 3aKPenUTb HaBbiKK BbIYUCNEHUA 3HAYEHWUH YUCNOBbIX

pesynbrarbl BbipaMEeHUH, pelleHUs 3agay C NOMOLbIO COCTaB/IEHUS YUCOBbIX
BbipameHun.

JInyHOCTHbIE! $dopmupoBaTb OTBETCTBEHHOE OTHOWEHWUE K 06Y4€EHUIO,
rOTOBHOCTb K CaMOpPa3BUTUIO U CaMO0O6pa30BaH1I0 Ha OCHOBE MOTH-
BauWKU K 06YYEHUIO KU NO3HAHMIO.

MertanpegmertHbie: GOPMUPOBaATL YMEHWE CaMOCTOATENbHO onpege-
NATb LENWU CBOEro 06y4yeHus.

Nnanupyemoie Yyawmwcs Hay4UTCA BbIYUCIATb 3HAYEHWUE YUCIOBOIro BbIPaXK€HHUA,
pe3ynbrartbl pewarb 3ajayu ¢ NOMOLWbIO COCTaBNEHUS YUCIOBbIX BblPAXKEHUN.

OcHoBHbl€ bykBeHHOe BblpaxeHue, YUCNOBOE BbiparkeHne, 3Ha4eHne YUCNoBO-
MNOHATHA FO BbipaXeHus, NnepemMeHHasn, BbipaxXeHue C NepeMeHHbIMU, 3Hade-

HWe NepemMeHHOMW, 3HayeHWe Bbipa)KEHUs C nepemeHHbIMU, anre6-
pav4yecKoe BbipaXeHue, Lenoe BolpameHue.
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OpraHW3aLUMOoHHasA CTPYKTypa ypoKa

dopma 3apaHua 4NA yvawuxcn, BbINONHEHWE KOTOPbIX NPUBEAET
Jransi opraHu- K IOCTHIKEHNIO NNAHUPYEMbIX PE3YNbTATOB
nposepeHUs 3auK 1
UaaKTUYeCKHe
ypoka
YA YueGHuK marepuanbl

1. OpraHn3auMoHHbIX 3Tan

2. MoctaHoBKa Uenu U 3agay ypoka. MotuBauua y4e6HON AeATENbHOCTH yHaluxca

3. MpoBepKa aomallHero 3agaHus

4. Aktyanusa- ¢ Ne 3

NS 3HAHUH

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

HUe U3Yy4YEeHHO-

ro matepvana “ Ne 4,5
6. MoBTOpEHHne n N2 25

7. Pednekcun Ha ypoke 1:

y4ye6HoOM pen- a) akTMBHO paboTtan(a);
TENbHOCTU Ha 6) pa6oTan(a), HO HE aKTUBHO;
ypOKe B) 6bIn(a) naccuBeH(Ha).

8. UHdopma- §1,N05(3, 4), 14, 24

uust 0 Aomaul-
HeM 3ajaHuK

KoMMeHTapuu K ynpaXHeHUaMm

N2 11, 12, 31ech OPMHUPYIOTCS HABBIKHM II€PEBOJA TEKCTA Ha «ajJrebpanyeckui
S3bIK», YTO SIBJISIETCS NPONEAECBTUYECKUM IOAXOJOM K IOHATHIO O Mare-
MaTH4ECKOM MOJETHPOBAHUH.

TexHonorn4yecKkan Kapra ypoka N2 3

Tema ypoka BeegeHue B anre6py

Tun ypoka YpoK 0606wWeHna U cucteMatnusalmm 3HaHum

dopmupyembie MNpeameTHbie: 0606WKUTL M CUCTEMATU3UPOBATL 3HAHWUSA YHaLWMXCA O
pe3ynbrarhbl uenbix anrebpanyeckunx BbipameHusXx.

11



JIn4HOCTHbIE: pa3B1BaTb FOTOBHOCTL K cCaMo06pa3oBaHuio U pelue-
HHUIO TBOPYECKUX 3aaa.

MertanpeametHbie: GOpMUpPOBaTL yMEHHE CTaBWUTb U HOPMYIUPO-
BaTb A/1A ce6s HOBbie 3aAaqv B y4€6e W Nno3HaBaTeNbHOW AeATesNb-
HOCTH, pa3BuBaTb MOTUBLI M MHTEPECHI CBOEW No3HaBaTeNbHOW Aef-

TeNbHOCTH.
Thaunpyembie Yyawmmca HayuuTca MCnonbL30BaTh Lienble anrebpanyeckue Boiparke-
pesynbrarbi HWA ANnA pelleHuns 3aaad.

OcHOBHbIE ByKkBeHHOE BbipaXeHue, YUCI0BOE BbipaXKeHWe, 3HAYEHHE YUCIOBO-
MOHATHA ro BbIPAXEHWUs,, NEPEMEHHARA, BblpaXKeHUE C NEPEMEHHbLIMU, 3HaYe-

HWe NepeMeHHOW, 3HAYeHWE BbIPAKEHWUA C MepemMeHHbIMK, anre6-
panyecKkoe Bbipa)KeHue, Lienoe BbiparKeHue,

OpraHu3alUoHHan CTPYKTypa ypoKa

dopma 3apaHus AN YHaLKMXCA, BINONHEHHE KOTOPbIX NPUBEAST
dranul opraHu- K AOCTMEHMIO NNaHNUPYEMbIX pe3ynbTaToB
npoBeaeHun 2aLmn
MAAKTHYECKN
ypoka va Yue6HUK Aupa €
MaTepuanbi
1 2 3 4

1. OpraHM3aumnoHHbIX 3Tan

2. NocTtaHoBKa uenun M 3agay ypoka. MotuBauus y4e6HOM AEATENbHOCTH y4aLLUXCH

3. NMpoBepKa AoMallHero 3agaHus

4. AKTyanusa- ) YCcTHO. BbluucnunTe:
LSl 3HAHUA 1 . 5.
1) 5-0,9, 5) 5'H'
2 . 12,
2) 7-1,4, 6) 12: 19
1. 14,
3) 1,5-1—5, 7)1,4: 17
3, .16
4) S'S'E' 8) 3,2: 17
5. 0O606uieHue > Ne 15, 17, 19, 21
W cucTemMaTu-
3auusa 3HaHW#A 7] Ne 7,8
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OKoH4yaHHue

1 2 3 4
6. Kontpons Ne 1 (4), 2 (4-7),
U KOppPeKuus 3(1),6
3HaHUM
7. Pednekcuns MpononxuTe BbiCKa3biBaHUA 06 ypoKe.
y4ye6HON aes- 1. 3HaHu4, Nony4eHHble Ha YpoKe, MHe HEOBXOAUMSI ... .
TENbHOCTU Ha 2. 91 nony4nn(a) nonesHyio MHGOPMaLMIO O TOM, 4TO ... .
ypoke
8. Uudopma- § 1, N2 16, 18, 20, 22, 03HaKOMHTb-
uMs 0 gomaul- cAa ¢ pasgenom «Koraa caenatbl
HeM 3ajaaHuM YPOKMH»

KoMMeHTapuu K ynpaXHeHuam

N¢ 17, 18. 3xechb GOpPMHUPYIOTCA HABBIKU IEPEBOJA TEKCTAa HA «aJrebpandeckuii
SI3BIK», YTO SIBJISAETCS MPONEAEBTHYECKHUM IMOJXOJ0M K INOHATUIO O MaTe-
MaTH4€CKOM MOJEJIMPOBAHUM.

N2 19, 20. DTH yNpaXkKHEHUS AeJal0T paGoTy ¢ dopmyraMu 6ojiee colepKaTenb:
HOH. POpPMUDPYIOTCH YMEHMS, HMEIONIME OIPEAEJEHHOE IMPAKTUYECKOE
3Ha4YeHHe.
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Fnhasa 1. J/iuHenHOe ypaBHEeHHe C OAHON NepeMeHHOH

§ 2. JluHeHOe ypaBHeHHe C OAHOW NepeMeHHOH

TexHonornyecKan Kapra ypoka N2 4

Tema ypoka JlnHeitHoe ypaBHeHHe C OHOW NEepeMeHHOMH
Tun ypoka YpOK U3y4yeHust HOBOrO MaTepuana
dopmmpyemble NpegmeTHble: NO3HAKOMUTb YYaLLMXCA C NOHATUEM NIMHENHOO ypaBs-
pe3ynbrarbl HeHUsl, GOPMUPOBATb HABbLIKWU pPeLleHWUs NMHENHOIO YpaBHEHUS.
JIn4HOCTHbIE: GOPMUPOBATL MHTEPEC K U3YYEHWIO TEMbI U XKenaHue
NPUMEHATL MPUOBPETEHHDBIE 3HAHWUA U YMEHWUS,
MeranpeamertHbie: GOpMUPOBaTb YMEHWE WUCNoNb3oBaTb Npuobpe-
TEHHLIE 3HAHUS B NPAKTUYECKON AEATENbHOCTH.
Mnanupyembie Yyalwuncs HayyuTcs pacnodHaBaTb M pewlaTb fIMHEWHbIE YypaBHe-
pesynbTarbi HUS.
OcHOBHblEe JlnHenHoe ypaBHeHWe C OAQHOW NepeMeHHOW, onpeaeneHue, KOpHU
NOHATHUA IMHEHHOrO ypaBHEHMUS.
OpraH13auuMoHHana CTPYKTypa ypoKa
®opma 3apaHua ana yyawuxcs, BbINONHEHHE KOTOpbIX NPUBERET
Jranbi oprauu- K AOCTHKEHMIO NNaHNPYEMbIX pe3ynbTaTos
npoBegeHns saumn
UaaKTU4YeckKue
ypoka il Yye6HuK Ava
marepuanbl
1 2 3 4

1. OpraHu3aumnoHHbIA 3Tan

2. MNocTaHoBKa Lenun 1 3aaay ypoka. MoTuBauus y4e6HOW AeATeNbHOCTH YHaLnXCa

HOBOro Marte-
puana

3. AKTyanu3za- 0] Ne 28, 29
UMA 3HAHUA
4. AayyeHne o) TeopeTuyeckuit matepuan § 2

5. NepBHyHoe
3aKpenneHue
HOBOro mMare-
pnana

Ne 33, 34, 36, 37
Ne 10

=6
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OKOHYaHHe

1 2 3 4

6. NoBTOpeHue 7 Ne 74

7. Utoru ypoka Bonpocbl 1-2

8. Uudopma- § 2, Bonpockl 1-2, N2 35, 38
uMs 0 gomalu-
HEM 3afaHun

MeToguyeckue KOMMEHTapuu

B xypce maremaTtuku 5-6 K1accoB yyalMMcs HEOJHOKPATHO NMPUXOAUIOCH
peliaTh JMHEHHble YpaBHEHMs, BKIOYas ypaBHEHUs BUma ax = b, rae b # 0,
u Ox = 0. B aTom naparpade yyaumecs: BiepBble BCTPEYAIOTCS C ONPEAEIEHUEM
JIMHEWHOTO YPABHEHUS U C CAMUM TEPMHHOM «OIPEJEIEHUE>.

ITpouecc pelenust ypaBHeHus ax = b B o6uieM BuAe, APYTUMH CJIOBAMH,
HCCIEIOBAHME JTMHEHHOTO YpaBHEHUS, YCBAaUBAETCA ydamumucs Henpocro. Ilo-
3TOMY 31€Ch OT yuMTe/sl TpedyeTcsl aKKypaTHOCTb, HETOPOIUIMBOCTL U 0CO60€
BHUMaHHUE K PEAKI[H YYEHHUKOB.

ITockonbKy ydamMecs: BepBbi€ 3HAKOMATCA C MCCIEJOBAHHUEM pEUICHUS
ypaBHEHUSA B OOILEM BHUJE, TO UTOroBas TabJMLA Ha C. 14 UrpaeT BaXHyIO pOJb
B yCBO€HHMH MaTepHaa.

YpaBHeHus, pasobpaHHble B npuMepe 1, He TOIBKO ABAAIOTCA 0Opa3amMu
YPaBHEHM, CBOAAIUXCA K JMHEHHBIM, HO M UMEIOT MPONEJEBTUYECKOE 3Haue-
Hue JUis GOPMUPOBAHUSA B JATbHEHILEM [MOHATUS COBOKYIIHOCTH YPaBHEHHUIA.

KoMMeHTapuun K ynparkHeHUAMm

Ne 36, 37 (3, 4), 38 (3, 4). ITH ypaBHEHHUSI IOMOTalOT OTPA6OTATh HABBIKU PELICHUS
ypaBHEHUI Buja ax = b.

TexHonoruyeckas Kapta ypoka N2 5

Tema ypoka NTuHeiHOe ypaBHEeHUe C OgHOW NepeMeHHON

Tun ypoka YpOK 3aKpenneHus 3HaHun

Popmupyemsbie MpeameTtHbie: 3aKpenUTb HABbIKW PELLEHUSA NTMHENHBIX YPAaBHEHUNA.
peésyabrarbi JIN4HOCTHbIE: HOPMUPOBATL YMEHUE KOHTPONMPOBATL NPOLIECE U pe-

3yNbTaT MateMaTU4EeCKON AEATEeNIbHOCTH.
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MertanpeamertHbie: GOpMUMPOBaTL YMEHUE CaMOCTOATENLHO onpeae-
naTb Uenu ceoero obyyeHus.

NMnaxnpyembie Yyaluinca HayuuTcs pellaTb ypaBHEHWS, CBOAALMECH K NUHENHBIM
pesynbrarsi ypaBHEHUAM.
OcHoBHbIE JIuHenHoe ypaBHeHWe C OQHOW MEepPEeMEHHON, OrpeaeneHue, KOPHU
NoHATHSA NMHERHOTO YpaBHEHMS.
OpraHu3aunoHHas CTPYKTypa ypoKa
®opma 3apaHnA ANA YYalUWXCA, BbINOAHEHHE KOTOPbIX NPUBEAET
Jranbl opraHu- K AOCTHXXEHMIO NNAHUPYEMbIX Pe3y/ibTaToB
npoBeAeHus 2aumn
MAAKTHYECKME
ypoka ya Y4e6HUK Avn
marepuanbi

1. OpraHn3auunoHHbIA 3Tan

2. NocTtaHoBKa uenun 1 3afay ypoka. MotuBauma y4e6HON feaTenbHOCTH YHalmnXxcs

3. MpoBepKa aoMallHero 3agaHusa

4. AKTyanusa- (o) KaKkue U3 aaHHbIX ypaBHEHNI ABNAIOTCA NUHEWHBIMMK:

UnA 3HAHWA 1) 2x =6,1; 4)4 = x; 7)-9x2 = 0;
2)2x2=6,1; 5)2:x=6,1,; 1 .,
3) Zox-0; 6)xi2=61 D iz¥ 1

5. 3akpenne- 0} Ne 39, 41, 43, 57

HUE U3YYEHHO-

ro matepmwana

6. KoHTponb 7 Ne 11 (3-6)

M KOppeKuus

3HAHUMK

7. Pednekcus
yuye6HON gen-
TeNnbHOCTH Ha
YpOKe

OTBETBLTE Ha BOMNPOCHL.

1. Mpy BLINONHEHUWU KaKKUX 3aAaHWUA Bbl OLWIMEGAUCH?
Mouemy?

2. YKaXuTe Np1YnHbl YCNexXoB W Heyaay Bawen AerTenbHo-
CTH Ha YpOKe.

8. UHdopma-
uMa o0 AomMall-
HeM 3apaHuun

§ 2, N2 40, 42, 44, 58
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KommeHTapuu K ynpaxHeHUam

Ne 57, 58. Hazo O6paTHTb BHHUMAaHHE y4aNIUXCS HA TO, YTO CICAYET MCKATh BCE
eJble AEJUTENN YUCIA, CTOALEro B IPAaBOH YacTH YPAaBHEHMSA, A HE Orpa-
HHUYUBATHCS JIMIIb ITIOUCKOM HATYypPIbHBIX AeauTenei.

TexHonoruyeckasa KapTta ypoka N¢ 6

Tema ypoKa JiInHeHOE ypaBHEHHMe C OAHOW NepeMeHHOH
Tun ypoka YPOK 3aKpenneHns 3HaHun
dopmupyemble NMpegmeTHbie: 3aKPenUTb HABbIKK PELIEHNUR NMHENHbIX YPaBHEHWN.
pesynbTtarbl JInyHoCTHBIE: HOPMUPOBATL YMEHME MNaHUMPOBaTb CBOM AEMCTBUA
B COOTBETCTBUM C y4eBHbIM 3aaHueM.
MeranpegmeTtHbie: pa3BuBaTb NOHWUMaHWE CYLLHOCTU anropuimuye-
CKUX NPeanucaHnin U ymeHue AencTBoBaTb B COOTBETCTBUM C Npeano-
HEHHbIM anropuTMOoM.
NMnannpyemsbie Yyawumncs HayquTcs peluatb ypaBHEHWs, CBOASIMECH K IMHEHHbIM
pesynbTarbl ypaBHEHUSIM.
OcHOBHblE JlnHeAHOE ypaBHeHME C OOHOW NepeMeHHOW, onpefeneHue, KOpHH
noHATUS NMHENHOrO YypaBHEHUS.
OpraHvM3auMoHHanA CTPYKTypa ypoKa
®opma 3apaHus ans yvawuxcs, BbiNOAHEHUE KOTOPLIX NpUBeAéT
Srans! opramu- K AOCTWKEHMIO NNaHUPYEMBbIX Pe3ynbTaTos
npoBeaAeHus 3aLMm
ypoKa y” VyeGHMK AnpakTuyeckme
i} marepuansl
1 2 3 4

1. OpraHM3aLMOHHbIK 3Tan

2. MocraxoBKa Uenn u 3agay ypoka. MoTMBaUuA y4e6GHON AeATENbHOCTH yHaLUXCs

3. MpoBepKa aoMauliHero 3aaaHusa

4. AKtyanusa-
UMA 3HAHUN

) Ne 9
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OKoHYaHue

1

3 4

5. 3akpenne-
HWe U3Y4eHHO-
ro matepuana

Ne 45, 47, 49, 59, 61

Ne 12-15

6. MoBTOpeHue

=TlIEie N

Ne 75

7. PedneKcun
y4ye6HOH pesn-
TENbHOCTU Ha
ypoke

MpofomKuTe BbiCKa3biBaHWA 06 ypoKe.
1. Ha ypoke ans MeHs 6b110 BawHO ... .
2. Ha ypoKe MHe 6bI10 CNOXHO ... .

3. YpoK noMor MHe 3agymatbca O ... .

8. Uudopma-
Lua o gomaw-
HEeM 3ajaHuu

§ 2, N2 46, 48, 50

KomMMeHTapuu K ynpaxHeHusm

N2 45. MoxHO NPEATIONKHUTD JBA criocoda peueHust AAHHBIX ypaBHeHm‘/i. OauH u3
HUX MCIOJb3yeT OCHOBHOE CBOWCTBO NPONOPLIMH, BTOPOH — BO3MOXK-
HOCTb YMHOX€HUSA O00euX 4yacTel ypPaBHEHUS HA OJHO U TO € YHCJIO, HE
paBHOE HYyJIIO.

Tema ypoka
Tun ypoka

Popmupyembie
pesynbrarsi

MnaHupyemsbie
pe3ynbrarbl

OCHoBHbl€E
NOHATHUSA

TexHonoruyeckas Kapta ypoka N2 7

JinHeAHOE ypaBHEHHe C ORHOM NepeMeHHOMH
HOMBWHUPOBaHHbLIK YPOK

MpeameTHbie: 3aKPEenuTb HaBblKKU pelleHUs IMHENHbIX YPaBHEHWHN,
hOopMUPOBaTL HaBbIKKU pPELLUEHUS ypaBHEHWI C MOZyNneM U napamer-
poMm.

JIMYHOCTHbIe: pa3ByMBaTb NO3HaBaTENbHLIN MHTEPEC K MaTEMaTUKE.
MertanpegmetHbie: bopMUpOBaTb YMEHWE CpaBHUBATbL, aHaNU3upo-
BaTb, 0606WaTb NO pa3HbiM MOoKasaTensM, MoAaenMpoBaTb BbiGOP
cnocoboB AeATENLHOCTH,

Yyawmncsa HayunTcs pewaTtb TMHENHbE YpaBHEHUA C MOAy/IEM W na-
pamMeTpoMm.

JInHenHoe ypaBHEHWE C OAHOW NepeMeHHOW, onpejeneHue, KOPHU
NAHEWHOrO YPaBHEHUS.
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OpraHu3auuMoHHasa CTPYKTypa ypoKa

®opma 3aaaHus Ans yYawuxcs, BbINOAHEHUE KOTOPbIX NPUBEAET
drane opraHu- K AOCTHIKEHMIO NNAHNPYEMbIX pe3ynbTaTos
npoBeaeHus aaunm
uaaKTUYecKue
ypoka va Yue6HUK Ava
matepuarb

1. OpraHusayMoHHbIA 3Tan

2. NocTaHOBKa Lenu 1 3agay ypoka. MoTuBaumsi yHie6HON AEATENbHOCTH y4alUXCH

3. NpoBepKa AoMallHero 3afaHva

4. AKryanusa- o YCTHO. PewunTe ypaBHeHuUe:

LMA 3HAHNIA 1) 22x = 66,22; 4)4 -x=0; 7) -9 = 6x;
2) —x = 4,25; 5)2x - 5=5; 11 _
3) 7x=0; 6) 8x + 1= 2: 8 3 ¥ =11

5. 3akpenne- o Ne 51 (1-6), 53, 62, 68, 70

HUE UBYHEHHOQ- [« o s

ro matepuana “n Ne 17 (1-8),

18 (1, 2)

6. N3yyeHue (o) Mpumep 2 3 § 2

HOBOro mare-

pnana

7. NepBu4Hoe o Ne 64
3aKpenneHue
HOBOro marte-
puana

8. MNoBTopeHune 7 Ne 76

9. Pedpnekcus lMpoponkuTte BbicKa3biBaHWa 06 ypoKe.
y4ye6HOW pen- 1. YPOK NpUBNEK MEHSA TEM ... .
TENbHOCTU Ha 2. Ans MeHs 6bin10 OTKPbITUEM TO, YTO ... .
ypoke

10. UHdopma- §2,N52(1-3),63,69, 71

uusi 0 Aomalil-
HEeM 3ajaHuu

MeTtoaunyeckue peKoMeHaauunu

B npuMepe 2 yJalluecs BIIE€EPBbIE BCTPEYAKOTCA C YPABHEHHUAMH C Ilapa-
METpaMH. JroT MaTeEpHUaT TPAAHUIIMOHHO SBJASETCS CJHOKHBIM. BACCB Y4UTEIDb
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AOJKEH OPUEHTHUPOBATBLCA HA BO3MOXKHOCTHU K1acca, NPUAEPKUBAACH IPUHLU-
[I0B YPOBHEBOI1 ,zmq)(pepenunaunu.

KoMMeHTapuu K ynpaHeHUaM

Ne 51, 52. JKesarenbHo NpEABAPUTEIBbHO IIOBTOPUTD C YUAITUMUCA ONpeaesieHue
MOJYJsA YUCJIAa U €r0 OCHOBHOE CBOMCTBO.

N2 68, 69. [Ipu pemenun Takoro poia ypaBHEHHUH TUIMMYHON OMMGKOM sIBIsSETCS
BKJIIOYEHME B OTBET NNOCTOPOHHMX KOpHeH. Hanpumep, pemas ypaBHeHne
lx| + 3x = 12, yuamuecs paccmarpusaioT g8a caydast: X 2 0 u x < 0. Ilpu
x < 0 monyyaem: —x + 3x = 12; x = 6. Opnako yucio 6 He YAOBJIETBOPSET
ycaosuio x < ().

TexHonoruvyecKkasa Kaprta ypoka N2 8

JinHe#HOe ypaBHEHHEe C OHOW NepeMEeHHOMH

Tema ypoka
Tun ypoka YpoK 0606weHusa U cucteMatusauun 3HaHun
dopmupyemsbie MpeameTHbie: 0600WNUTL U CUCTEMATU3NMPOBATbL 3HAHWUA U HaBLIKU
pe3ynbrarbi peweHns NUHENHbIX YPABHEHWUH.

JInyHOCTHbIE: pa3BuBaTb HABbIKKM CAMOCTOSTENbHOW paboThl, aHanu-

3a cBoeH paboTbl.

MertanpegmMertHbie: GOPMUPOBATL YMEHUE BblABUIaTh rMNoTessbl Npu

peleHnn 3aga4mn U NoHUMaHue Heo6X0AUMOCTU X NMPOBEPKM.
NMnanupyemoie Yyawunucs HayduTca peliaTb ypaBHEHUs, CBOASLMECA K NMHENHBIM
pe3ynbrarsbi ypaBHEHHUAM.
OcHoBHble JIuHeHoe ypaBHeHWe ¢ OfHOW NepeMeHHOW, onpeaeneHue, KOpPHU
noHATUA NUHEWHOro YpaBHEHHUS.

OpraHn3aunoHHas CTPyKTypa ypoKa
®opma 3agaHua anA yHawmxcs, BbINONIHEHWEe KOTOPbIX NpUBeaéeT
dransi opraHu- K AOCTHIKEHMIO NNaHNPYEMbiX Pe3ynbTaTos
npoBeAeHus saLm
WAAKTU4EeCKUe
ypoka va Yue6HuK Ann
Martepuans!
1 2 3 4

1. OpraHu3auuoHHbIK 3Tan

2. NocranoBKa uenu u 3agay ypoka. MoruBaumusa y4e6HON AeATENbHOCTH yYalUXCA




OKOH4aHHne

1 |2[ 3 a4

3. MpoBepka gomallHero 3agaHuAa

4. AkTyanusa- 0 YCTHO. PelunTte ypaBHEHHE:
LMA 3HaHHUHA 3x
1) = =3; 5) lxl =5;
2
2) l‘g—x =15 ) lxl=0;
3) %{ =0; 7 x|l =-7,2;
4)679‘=1; 8) Ix| -8=0.

5. 0606weHue (o2} Ne 51 (7-9), 55, 56, 66, 72
M cUcTemaTu-

3auuna 3HaHUN n N2 19-23

6. KoHTponb Ne 11 (1, 2), 16, 17
1 KoppeKuus (9), 18 (3)

3HaHUN

7. NoBTOpEHUe n Ne 77

8. Pednekcun MNpogonuTe BbiCKa3biBaHUa 06 ypoKe.
y4yeGHON feq- 1. MHe NoHpaBWACA CErOAHSALWHUIN YPOK, HO ... .
TENbHOCTU Ha 2. Ana meHa Tema TpyaHas, BOT ecnu Obl ... .
YPOKe 3. na MeHa TeMa nérkas, u 1 ... .

9. Uudpopma- §2,N52(4-6),67,73

unMa 0 Aomalu-
HeM 3agaHnu

§ 3. PeweHue 3aga4 ¢ NOMOLLbIO YPaBHEHHUH

TexHonornyeckan Kapta ypoka N2 9

Tema ypoka PelueHue 3aga4 c noMoubio ypaBHEHUHA

Tun ypoka YpOK U3y4eHUn HOBOro MaTtepuana

dopmupyemble lIpegmeTHble: GOpMUPOBATL HaBbIKW pelleHWa 3afjay C NMOMOLLbIO
pe3ynprartsl YpPaBHEHWA.
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JIMYHOCTHBIE: POPMUPOBATL OTBETCTBEHHOE OTHOLLEHWUE K 0BYYEHWIO,
rOTOBHOCTb K CAMOPa3BHUTHIO M CAMOO6PaA30BaHMIO HA OCHOBE MOTH-
BaLMKU K 06YHEHMIO N NO3HAHMUIO.

MetanpegmeTtHsbie: pa3BuBaTb NOHUMaHWE CYLLHOCTH anroputMuye-
CKWX NpeanucaHni U yMeHne 4encTBoBaTb B COOTBETCTBUU C Npeao-
HEeHHbIM anropuTMomMm.

Mnanupyemsbie YYalMics HayduTCs peluaTth 3aadu ¢ MOMOLLLIO yPaBHEHHUN.
pesynbTartbi
OcHoBHble MaTteMaTyecKan Modenb, anropuTM pPeLIeHUs TeKCTOBLIX 3a4av.
MOHATHA
OpraHu3auMoHHan CTPYKTYpa ypoKa
®opma 3aAaHua AN yHalMXCs, BLINOAHEHNE KOTOPbIX NPUBEAET
Jransl opraHu- K AOCTWEHMIO NNAHNPYEMBIX PE3YNbTaToB
nposeaeHus saLmi
uaaKTUYecKue
ypoka il Yye6HUK Avna
Matepuans
1 2 3 4

1. OpraHu3auvoHHbIA 3Tan

2. NocTaHoBKa Uenu U 3agay ypoka. MotuBauusi yHe6HOW AeATENbHOCTH YHaLUXCA

3. AKtyanusa- o Ne 1. OgHa KHura ctouT 362 p., a BTopas — Ha 48 p.

UUA 3HAHUN MeHblle. CKONbKO CTOST 06e KHUIM BMecTe?
N2 2. OgHa cTopoHa NpAMOYronbHUKa paBHa 56 cM, a cocea-
HAR — B 8 pa3 MeHblue. Hanaute nnowagb NpsMoyronbHUKa.

4. U3yyeHue o TeopeTuyeckun matepuan § 3

HOBOrO marte-

puana

5. NepBuU4HOE ) Ne 79, 81, 83, 85

3akpennewwe | |

HOBOro mare- " Ne 24, 26

puana

6. MoBsTOpeHHue 17 N 125 (1, 2)

7. Pednekcus
yuyeGHOH pesn-
TeNbHOCTHU Ha
ypoKe

MpofomxuTe BbicKasbiBaHWUa 06 ypoKe.

1. CaMblM UHTEPECHbIM Ha YPOKe /19 MeHs 6bIN10 ... .
2. {1 Hay4yuncsa(aco) ... .

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

4. MHe noHpaBuNoCh ... .

5. MHe He NoHpaBKNOCH ... .
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OKoHYaHue

1 2 3 4

8. UHdopma- § 3, N2 80, 82, 84
uMs 0 AoMall-
HEeM 3aflaHuu

MeToanyeckue KOMMEHTapum

B atom maparpacde yuammecs Bnepsbie 3HAKOMSATCS C IIOHATHEM MaTeMa-
TUYECKON MOJAENIU pealbHOH curyaumu. [loaTomy xesaTelbHO NMOACHUTD, Tie
B PEAIbHBIX CUTYALUAX HCIIOJIb3YIOTCSI MOJE/H, U IIPUBECTU NPUMEPDI (MOLEIH
CaMoJIETOB, aBTOMOOMJIEH, ofex /bl U T. A.). llenecoobpasHo npusecTH npume-
pbl, KOrZa MaTEMAaTHUYECKOH MOJEJbIO SIBJISIOTCS HE TOJILKO YpaBHEHHs, a, Ha-
NIPUMEP, YMCJIOBOE PABEHCTBO WJIM HEPABEHCTBO, YHCJIOBbIE BBIPAXKEHUA WM
BBIDQKEHUS C IIEPEMEHHBIMH,

B maparpacde npuseieHa ofiasi cxeMa pelleHUs 33Ja4 Ha COCTaBJIEHHE
ypaBHeHH. HykHO, 4TOOBI yyamuecsi OCO3HaJIM BaXXHOCTb KaXJAOTO M3 TPEX
3TANOB pealu3alli NPEeAJOKEHHOrO AITOPUTMA PEUIEHHA TEeKCTOBBIX 3ajad.
[lo ananorum ¢ npuMepoMm, NPeAJIOKEHHbIM B TEKCTE naparpaga, MOKHO Ipea-
JIOKUTD €Ill€ HECKOJBKO 3aJa4, B KOTOPbIX IIOJY4YEHHbIH KOPEHb YPABHEHUS HE
COOTBETCTBYET CMbICJIY 3aJa4H.

TexHonoruyecKkasn Kaprta ypoxka N2 10

Tema ypoka PeweHue 3agay ¢ NOMOLLbLIO YPAaBHEHUH

Tun ypoka YPOK 3aKpenneHus 3HaHun

Popmupyembie MpeameTtHbie: 3aKpenuTb HaBbIKK PelWeHns 3agay ¢ NOMOLWbIO ypas-
pe3yabTartbl HEHWN.

JlnyHocTHbie: GOPMUPOBATL OTBETCTBEHHOE OTHOLWEHKE K 06y4eHMIo,
FOTOBHOCTb K CaMOpa3BUTUIO U caMooBpa3oBaHUIo Ha OCHOBE MOTHU-
BaLMKN K 06Y4EHUIO U NO3HAHMUIO.

MeranpegmertHbie: pa3BuBaTb NOHUMaAHUE CYLLHOCTU anropuTtMU4de-

CKWUX NpeannucaHvui U yMeHWe AencTBoBaThb B COOTBETCTBUMU C NPEANO-
HEHHbIM anropnuTMom.

fnanupyemeoie Yyawmnca Hay4uTCs pewaTb 3a4aqyy ¢ MOMOLLLIO YpaBHEHWHN.
pesynbrartbi

OcHoBHble MartemaTu4ecKas Moaenb, anropuTM pelleHus TEKCTOBbIX 3a4au.
NOHATUSA
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OpraHuM3auuoHHas CTPYKTYpa ypoKa

ATans!
nposeaeHus
ypoKa

dopma 3afaHnA ANA YYaALUMUXCA, BLINONHEHNE KOTOPbLIX NPUBEAET
opraHu- K AOCTHIKEHMIO NNaHUPYEMbIX Pe3ynbTaTos
3auuu MAAKTUYECKHE
ya Yue6HuK Aua
maTepHuansi

1. OpraHM3auMOHHbIW 3Tan

2. NocTtaHOBKAa LeNnu ¥ 3ajayd ypoka. MotuBauuna y4e6HON AeATEeNbHOCTH yHaluXxca

3. NpoBepka agoMaliHero 3agaHusa

4. AKTyanusa- o YcTHO. N2 1. Ha Tennoxope 6bino 120 naccaXMpoB-MyM4uH,

UMS 3HAHUNA a NacCaXXMpoB-KeEHLMUH 6bi10 B 2 pa3a MeHblue. CKONbKO
BCEro naccamxupos 6bin10 Ha Tennoxoae?
Ne 2. Mnowanb nepso# KoMHaThl paBHa 17 M2, 410 Ha 2 M2
60nblle, 4eM NIoWaabL BTOPOH, naowaab TpeTben Ha 5 M2
6onblie naowanM BTOpor KoMHaTel. Kakosa nnowanb Tpéx
KOMHaT BmecTe?

5. 3aKkpenne- o Ne 87, 89, 92, 94, 96

HWE M3YYEeHHO-

ro marepuvana n N2 29, 30

6. NMosTOpEeHHe n Ne 126

7. Pednekcus
y4e6HOH pesn-
TeNbHOCTH Ha
ypoKe

OTBeTbTE Ha BOMpPOCHI.

Y10 BaMm 6onee BCeEro yaanocb Bo BpeMS ypoka?

Kakune Buabl gestenbHocTh 6binK BbINOMHEHBLI Hanbonee yc-
newHo? Ha3oBuTe Hanbonee sPpHeKTUBHbIE U3 HUX.

8. Uudopma-
y4a o gomaul-
HeM 3afaHuun

§ 3, N2 88, 90, 125 (3, 4)

Tema ypoka
Tun ypoka

Popmupyembie
pesynbrarbl

TexHonoruyeckan Kapta ypoka N2 11

PeweHune 3aga4 ¢ NOMOLLbIO YPABHEHHH
KOMBUHUPOBaHHbIA YPOK

MNMpeameTHbie: 3aKpPenUTb HaBbIKKM pelUeHUA 3aaa4 C NOMOULbIO ypaB-
HEHWH, cHOPMMPOBATL HABLIKKW PELIEHWS 3aday Ha NMpPoU3BOAUTESb-
HOCTb C NOMOLLbIO YPaBHEHUHA.

JInyHOCTHBIE: GOPMUPOBATL LIENOCTHOE MUPOBO33PEHUE, COOTBETCT-
BylOLLlEE COBPEMEHHOMY YPOBHIO Pa3BWTUS HayKW M O6LIECTBEHHOM
NPaKTUKM.
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MeranpegmetHbie: GopMMpoOBaTb yMEHUE BUAETb MaTeMaTU4eCKyto
3ajlavyy B KOHTEKCTe Npo6NeMHON cuTyauuu B APYrux AUCUMNAUHEX,
B OKPYXaKLWEN HU3HU,

lMnaunpyembie Yyawmnca Hay4yuTcs pelaTtb 3aJayn Ha npouM3BOAUTENbHOCTb € NO-
pesynbrartbi MOLLbIO YPaBHEHUNA.
OcHOBHbIe MaTtemaTuyecKas Moaenb, anropuTM pelleHna TEKCTOBbLIX 3aaad.
NOHATHA
OpraHu3alunoHHas CTPYKTypa ypoKa
dopma 3apaHun gna yyalmxcs, BbiNOAHEHUE KOTOPbIX NpUBeRET
Sranbi oprauu- K [IOCTHIXEHHMIO NNaHUPYEeMbIX Pe3ynbTaToB
nposeaeHus —
Y
ypoka va Y4eBHHK AnpakTHyeckue
martepuansl
1 2 3 4

1. OpraHn3auMoOHHbIA 3Tan

2. MNoctaHoBKa uenu 1 3afay ypoka. Motusauma y4e6HON AEATENbLHOCTH YUHaLLUXCA

3. NpoBepKa AOMaWHEro 3agaHus

puana

4. Aktyanusa- (oo} YcTtHo. N2 1. OaHa 6puraga oTpeMOHTUpOBana 3a Heaenio

UMA 3HAHWUK 14 Km poporu, a BTopas — 15 KM. CKONbKO KUIOMETPoB
[OPOrK oTpeEMOHTUpPYIOT 06e 6puragbl BMecTe 3a TpU
Hefenu, ecnu 6yaytr paboTaTtbh C TOW e NPoU3BOAUTENb-
HOCTbIO?
N 2. bpuraga pabouunx 3a agBe Heaenun usrotosuna 300 ge-
Tanen. CKONbKO geTanen narotosuT 6puraga 3a Tpu Hepe-
NH, ecnNn 3BECTHO, 4TO OHa 6yaeT paboTaTb C OAMHAKOBOW
NPOU3BOAUTENbHOCTBLIO?

5. 3aKpenne- (oo} Ne 98, 99, 101

HUE U3YYEHHO-

ro marepuana

6. U3yyeHue (oo} MNpumep 1 13 § 3

HOBOro mare-

puana

7. NepBHuyHoe (o)) N2 105, 118

3aKpenneHue

HOBOIO MaTe- Y Ne 40
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OKOHYaHue

1

2 3 4

8. NoBTOpeHHe

n Ne 127

9. Pednekcus
y4ye6HOM fen-
TENnbHOCTH Ha
ypoKe

Mepeyncnute oCHOBHblE NPOGNEMbI U TPYAHOCTH, KOTOPbIE
Bbl UCMbITbIBANKM BO BpeMs ypoka. Kakumu cnocobamu Bbl
WX npeoponesanu?

10. Uudopma-
uua 0 goMall-
HeM 3ajaHuun

§ 3, N© 100, 106, 119

MeTtoauyeckue pekomeHaauuu

B Tekcte nmaparpada peiens! ABe 3agaun (npumepsbt 1 u 2). 3agagy, pac-
CMOTPEHHYIO B IpUMepe 1, TPaAULHOHHO OTHOCAT K 3aJjayaM Ha NPOM3BOAU-
TeJIbHOCTh TPyJa, a 33Jady U3 npuMepa 2 — K 3adauaM Ha asuxenue. OnHako
BWKHO COPMUPOBATH y yJYalIUXCH €IMHBIM MOAXOJ K 3aJayaM TaKOro poJja:
IPOU3BOAUTENBLHOCTD TPYAA MOXHO TPAaKTOBAaTb KaK CKOPOCTDb BBINIOJIHEHUS pa-
GOTBHI, T. €. KOJUYECTBO PaGOThI, BBIIIOJHEHHOH 3a €IMHUIy BPEMEHH.

Tema ypoKa
Tun ypoka

dopmupyembie
pe3ynbrarsl

lNnaHupyemsbie
pe3ynbrarbl

OcHoBHbIe
MNOHATHS

TexHonorunyeckan Kaprta ypoka N2 12

PeweHue 3aga4 ¢ NOMOLbIO YPaBHEHHH
KOMBWHUPOBAHHbLIN YPOK

MpeameTHbie: 3aKpenuTb HaBblKK peleHnsa 3aaay ¢ NoMoOLLLbIo ypaB-
HEHUH, cHOPMUPOBATL HABLIKK PELIEHUA 3ahay Ha ABWKEHWe C no-
MOLLIbIO YPaBHEHUW.

JInyHOCTHBIE: GOPMUPOBATL LUENOCTHOE MUPOBO33pEHUE, COOTBETCT-
BylOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKU U OGLLECTBEHHOW
NPaKTUKK.

MertanpeametHbie: GOpMUPOBaATL YMEHWE BUAETb MaTeMaTU4ECKYI0
3aflauy B KOHTEKCTE NPOBNEMHOM CUTyauuu B APYTUX AUCLUNAWHAX,
B OKPYXaloLen HHU3HMU.

Yyalwuncs HayduTcst peluaTb 3ajaqu Ha ABUKEHWE C MOMOLLbIO ypaB-
HEHWW.

MaTtematnyeckasi MoAesib, ajiropuTM peleHns TEKCTOBbIX 3ajay.
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OpraHu3auMoHHana CTPYKTypa ypoKa

dopma 3agannsa AN yHalWwmxcs, BbiNONHEHUe KOTOPbIX NPUBEAET
drans! opramm- K JOCTHIKEHMIO NNaHUPYEMBIX PEe3yNbTaToB
npoBeaeHus aaun
MaaKTHYECKHe
ypoka ya Yue6HUK Avn
matepuansi

1. OpraHn3auuvoHHbIA 3Tan

2. NoctaHoBKa Lenn u 3ajay ypoka. MoTuBaums y4e6HOM AEATENLHOCTH yYaluxcs

3. NpoBepKa goMalHero 3agaHua

4, AKtyanu3sa- or} YcTHo. N2 1. Co6cTBEHHAA CKOPOCTb Tennoxoga paBHa

LUA 3HaHUMA 35,5 KM/4, CKOpOCTb TeYEHUsI pekn — 1,5 Km/4. Hanaute
CKOPOCTb Tennoxofda NpoTUB TeYEHUSA PEKU U ero CKOpOCTb
Nno TEYEHUIO.

N2 2. U3 ogHOro cena B NPOTUBONONIOXKHbIX HanpasneHUsaxX
OAHOBPEMEHHO BbilWNKM gBa Newexoga. OanH U3 HKUX LWEN
€O cKopocTblo 2,7 KM/4, a BTopor — 1,8 KM/4. Kakoe pac-
CTosHWe ByfaeT Meway HUMU Yepel 2 4 nocne Havyana ABu-
HEeHUa?

5. KoHTponb 7 Ne 24, 26
M KOppeKuus
3HaHun

6. U3yyeHue MNpumep 2 U3 § 3
HOBOro mare-
pnana

7. NepBHU4Hoe (oo} N2 91, 107, 109, 110, 122
3aKkpenneHue
HOBOro mare-
puana

7 Ne 32, 36

8. NoBTOpEHue 7 Ne 129

9. Pednekcus lNpogonxuTe BbiCKa3biBaHMA 06 ypoKe.
y4ye6GHON fesn- A y3nan(a) ... .

TeNbHOCTHU Ha A Hayuunca(ace) ... .

ypoKe f1 noHan(a), yto mory ... .

10. UHdopma- 8§ 3, N2 108, 111, 128

UHUA 0 JoMall-
HeM 3ajaHuu
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KOMMEeHTapuu K ynpaXxHeHUsAM

N2 122, Cne,z[yeT 06paTm‘b BHMMAHHE, UYTO YCJIOBHUE 337a41 MOXKHO OITUCATh ABY-
MsA MaT€MaTHYECKUMU MOJEJAMH: aBTOMOOWIM MOIIM HAXOAMTHCA Ha pac-
croauun 30 KM Kak 10 BCTpEYH, Tak U nocyue scrpeun. Iloaromy mis pe-
IIEHUA 3TOU 33J1a4u HAJIO COCTABUTD JIBA YPaBHEHM.

TexHonornuyeckan Kaprta ypoka N2 13

Tema ypoKa PeweHune 3afay ¢ NOMOILbLIO YPaBHEHUH
Tun ypoka YpoK 0606LieHNA U cUcTEMATU3aL MM 3HAHUA
dopmupyembie NpeameTHble: 0606WNUTL U CUCTEMATU3UPOBATL 3HAHWUS U HaBbLIKK
pe3ynbrarsl pelleHuns 3aaay ¢ NOMOLLbIO YPaBHEHWUNA.
JInyHoCTHbIE: dOpMUPOBATL CNOCOBHOCTb OCO3HAHHOro BbiGopa U no-
CTPOEHUS AanbHEWRLWEN UHAUBUAYaNbLHON TPAeKTopun 0ByHeHHUN.
MertanpegmetHbie; dopMMpPOBaTbL YMEHHE BUAETb MATEMATUYECKYIO
3apavy B KOHTEKCTEe NpoGNneMHOW CUTyauuu B APYrMX AUCUMNAUHAX,
B OKPYXalOLLEN KU3HH.
Mnanupyemsoie Yyalwmica HayyuTcs pewaTtb 3a4adu ¢ NOMOLbBIO YpaBHEHWUA.
pe3y/bTarbl
OcHoBHble MaTtemaTuyeckass Moaenb, anropuTM peLleHMa TEKCTOBLIX 3ajau.
MOHATHRA
OpraHu3auMoHHas CTPYKTypa ypoKa
dopma 3apaHusa Ana y4alwmuxca, BbiNOJHEHHE KOTOPbIX NPUBERET
Jranei opraHmu- K AOCTHUXXEeHHUIO NNaHUpyeMbiX pe3ynbtaTtoB
npoeeapeHnsa 3aUnM
WAQAKTU4YeCKHue
ypoKa va Yye6HUK Aua
maTtepuansl
1 2 3 4

1. OpraHu3auuoHHbIKX 3Tan

2. NoctaHoBKa Uenu 1 3agay ypoka. MotuBauus yue6HOM AeATENBHOCTH yyalmnxca

3. MposepKa AoMalHero 3agaHus

4. AKtyanu3a-
UMA 3HAHUH

) YctHo. N2 1. Typuct gonkeH 6uin nporTtn 20 KM. B nepBbin
[A€eHb OH Npoweén % BCEro nyTu, a B0 BTOPON — % nyTy.

CKONbKO KMNOMETPOB NPOLEN TYPUCT 3a ABa AHA?




OKoHYaHHe

3 4

. 5
N2 2. B nepsbiit geHb [luma npoyunTan 13 KHWIU, a BO BTO-

. 6
pon — 13 KHUrK. KaKylo 4yacTe KHUrKM npoyutan Quma 3a

aBa aHs?

5. 0606uWeHune
WU cUcTeMaTu-
3auUus 3HaHWUHA

N2 103, 112, 114, 116, 120

Ne 33, 39, 41, 42

6. MoBTOpEHue

N2 130

7. Pedbnekcun
y4e6HOMN aes-
TEeNbHOCTU Ha
YpOKe

Ha ypoke 5:

a) otBevan(a) no npocb6e yyuTens, Ho fan{a) HeBEpPHbIN OT-
BET;

6) oTBe4an(a) no npocbbe yunuTens, aan(a) BepHbLIM OTBET;
B) oTBe4an(a) no ceBoen uHuuMatuee, HO aan(a) HeBepHbIH
OTBET;

ry oteeyan(a) No CBOEN UHULUMATUBE, Aan(a) BEPHbIN OTBET;
[) He oTBeyan(a).

8. Uudopma-
uMa o gomall-
HeM 3ajaHuu

§ 3, Ne 104, 113, 117

Tema ypoKka

Ypok N2 14

MoBTOopeHne u cucremarusauua yue6Horo matepmana

Ypok N2 15

KoHTponbHas pa6ora N2 1




MhaBa 2. Llenble BbiparKeHUs

§ 4. To)XxpecTBEHHO paBHble Bbipa)XeHuA. ToxaecTBa

TexHonoruyeckas Kapta ypoka N2 16

Tema ypoka TompaecTBeHHO paBHble BbipameHus. ToxaecTea
Tun ypoka YPOK M3y4yeHns HOBOro maTtepuana
dopmupyemble MpeameTHbie: BBECTU NOHATUE TOMAECTBA, Hay4YUTb MCNONbL30BaTb
pesynbrarsb TOXAECTBEHHble Npeo6pa3oBaHna ANiA AOKa3aTenbCTBa TOXAECTB.
JInyHoCTHblE: HOPMUPOBaTbL YMEHWE NNaHMPOBaTL CBOU AEMCTBUS B
COOTBETCTBUM C y4ebHbIM 3agaHnem.
MetanpeaMeTHbie: pa3s1MBaTb NOHUMaHWE CYLWHOCTU anropuTMuye-
CKWUX NPeAnuUcaHui U yMeHWe AENCTBOBATb B COOTBETCTBUMU C NPeaio-
WEHHbIM anropuTMOoM.
TnaHnpyembie Yyalumncs Hay4yuTcs onpeaenstb, SBASETCS 1M PAaBEHCTBO TOWAECT-
pe3ynbrartbi BOM, AOKa3blBaTb TOXAECTRA.
OcHoBHblE ToaecTBEHHO paBHblE BbIPAKEHUAA, TOXAECTBO, TOXAECTBEHHbLIE
noHATUs npeo6pa3oBaHus.
OpraHu3auunoHHas CTPyKTypa ypoKa
dopma 3apaHuA ANA yyawuxcs, BbiNONHEHWE KOTOPbIX NPUBERET
Sransi opramu- K AOCTHIKEHMIO NNAHUPYEMBIX Pe3ynsTaTos
npoBeaeHun —
WAAKTUYEeCKUue
ypoxa yn Yue6HHK Awn
Matepuanbi
1 2 3 4

1. OpraHM3auMoHHbIA 3Tan

2. NoctaHoBKa uenun u 3afad ypoka. MotuBaumusa y4e6HoM AeATENbHOCTH yyalnxcs

HOBOro mare-
puana

3. AKkTyanusa- ) YcTHO. PacKkponte CKOBKU:

UM 3HAHUN 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. N3yyveHune O} Teopetuyeckuit marepuan § 4
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OKoH4YaHHe

1 2 3 4
5. MepBHU4Hoe ) N¢ 132, 133, 135, 138
3akpennewmne | |
HOBOro mare-
puana 7 Ne 44

6. MoBTOpEeHHne n Ne 146, 147

7. Utoru ypokKa Bonpocbl 1-5

8. Undopma- 8§ 4, N2 134, 137, 139, pon. N2 151
u1a o gomail-
HeM 3ailaHuu

MeToauyeckne KOMMeEHTapuu

IlonsiTue TOXAECTBEHHO PaBHBIX BBIPAKEHHUU JIEKHT B OCHOBE HU3y4EHUSA
BCETO JaJbHEHIEro Kypca aare6pbl. I1oaToMy 0ueHb BaXKHO CO3HATEIbHOE, HEPOP-
MaJIbHOE YCBOECHHUE YJalllUMHUCS MOHATHI, pacCMaTPUBAEMbIX B 3TOM naparpade.

JKesaTeapHO nepes U3ydeHUEM 3TOH TEMbl MOBTOPUTH CBOMCTBA Onepa-
LUH CI0OXKEHHUA U YMHOXEHHS, a TAKXKE NIPABUIA PACKPBITUA CKOOOK U IIPUBEE-
HUA IMOJOOHBIX CJaraeMbIX.

Ilpumep 1 naparpa¢ga wunocTpupyeT IpUMEHEHHE TPEX METOMOB JOKa3a-
TEJBCTBA TOKAECCTB.

[Tpumep 2 naparpacda 1eMOHCTPUPYET BKHbIA U YHUBEPCATbHBINA NIPUEM —
MIOCTPOEHHE KOHTpHIpuMepa. BakHO 06paTUThL BHUMaHHUE yJyallluXCA HA Pa3HUILLY
MEXIy IPUMEPOM U KOHTPIPHUMEPOM U MOAYEPKHYTh, YTO IPUBEJAEHUE JTIOGOTO
KOJIMYECTBA ITPUMEPOB HE MOXKET CJIYXXHTh JOKA3aTeJIbCTBOM HEKOTOPOro ¢akTa
(B MaHHOM TeMe — TOXJECTBA), OMHAKO OAVH-€IUHCTBEHHBIH KOHTPIIPUMED MO-
XKET CJY)KUTb €IO OIIPOBEPKEHUEM.

TexHonoruyeckas Kapta ypoka N2 17

Tema ypoka ToxpecTBeHHO paBHbie BbipaXeHua. Topecrea

Tun ypoka YPOK 3aKkpenneHns 3HaHuin

dopmHpyembie lIpeAMeTHbIe: 3aKPENUTb HaBblKKM MPUMEHEHUA TOMAECTBEHHbIX npe-
pesynbtarts! o6pas3oBaHWi ana aoKalaTenbcTBa TOXAECTB.

JIn4HOCTHBIE: HOPMUPOBATL YMEHME COOTHOCWTL MOJyYEHHbIR pe-
3yNbTaT ¢ NOCTABNEHHON LENbIO.
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MertanpeameTHbie: pa3BuBaTb NOHUMaHUe CYWHOCTU anroputMuye-
CKUWX NpeanucaHny U yMeHne JencTeoBaTbh B COOTBETCTBMM C Npegno-
eHHbIM anropuTtMomMm.

Mnaxuupyembie Yyawmmnca Hay4uTCcsa QOKa3biBaTb TOXAECTBaA.
pesynsTartsi
OcHOBHblE ToXAaecTBEHHO PpaBHbIE BbIPAXEHWUs, TOXAECTBO, TOMAECTBEHHbIE
MNOHATHSA npeo6pa3oBaHus.
OpraHu3aumMoHHasa CTPYKTypa YpPoKa
mopma 3anauuﬂ ANa y4auuxca, BbinONHEeHUe KOTOPbIX I'IpMBeAéT
drans opraHu- K ROCTUIKEHUIO NNaHUpyeMbix pe3ynbTaToB
nposeageHua 3aumun
ypOKa v YuebHUK AupakTuyeckue
marepuanbi

1. OpraHu3auMnoHHbIA 3Tan

2. MocTaHoBKa Lenu U 3agad ypoka. MoTuBauus yie6HON AeATENbHOCTH yYaLUXCca

3. MMpoBepka gomaluHero 3agaHua

4. AKtyanusa-
UMA 3HAHWHA

0}

N2 136

5. 3akpenne-
HUE N3YYEeHHOo-
ro Marepuana

o}

N2 140-142, 144

6. KoHTponb
U KOppeKuua
3HaHWH

Ne 45, 46

7. MoBTOpeHHne

N2 148, 149

8. Pedpnekcuna
y4ebHOn aen-
TeNbHOCTU Ha
ypoKe

KaKknuM 6blin YPOK:

a) No3HaBaTefbHbIM;
6) NnonesaHbim;

B) MHTEPECHLIM?

9. UHdopma-
uua o aomall-
HEeM 3afaHuun

§ 4, N2 143, 145, 150
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KoMMeHTapumn K ynpaxHeHUam

N2 140. CienyeT o6paTUTh BHUMaHHUE y4yamuxcst Ha npumepst 2, 3, 6-8. Jna Hux
CyLIECTByeT GECKOHEYHO MHOTO 3HAYEHMIl MEPEMEHHBIX, NMPU KOTOPBIX
COBIIAJAlOT COOTBETCTBYIOIIHE 3HAYEHUS JIEBOH M InpaBoil uyacTel pa-
BeHCTB. OJJHAKO 3TH PABEHCTBA HE SABJISIOTCS TOXAECCTBAMHU.

§ 5. CteneHb ¢ HaTypanbHbIM NOKa3aTenem

TexHonoruyeckas Kapra ypoka N2 18

Tema ypoka CreneHb ¢ HaTypanbHbLIM NOKa3arenem

Tun ypoka YPOK MU3y4yeHUs HOBOro maTtepuana

dopmupyemsbie NpeameTHble: BBECTU MOHATUE CTEMNEHU C HaTypanbHbIM NOKasaTte-
pe3yabTarbl nem, chopMmupoBaTb yMeHUE BbINONHATL BO3BEAEHUE B CTEMNEHD.

JInyHOCTHBbIE: HGOPMUPOBATL LENOCTHOE MUPOBO33pPEHUE, COOTBETCT-

BylOlllee COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKW W O6LLECTBEHHOM

NPaKTUKK.

MeranpenMeTHble: d)opMHpOBaTb ymMeHue onpegeniatb MOHATUSA.
lhanupyembie Yyallunca Hay4yuTcs BbiNONHATb BO3BEAEHUE B CTEMEHD.
pe3yabrarbi
OcHOBHblE CreneHb, OCHOBaHWe CTeNeHu, NoKasaTtesnb cTeneHu, CBOMCTBO BO3-
NOHATHA BEAEHWA B CTEeNeHb HeoTpuuaTesbHOro Yucna, CBONCTBO BO3BEAEHUA

B CTeneHb oTpuuartenbHoro 4yncha.

OpraHuM3auuoHHas CTpyKTypa ypoKa
®opma 3apaHusa Ana y4awmxca, BbiNOAHEHWEe KOTOPbIX NPUBEAET
3ransi opraHm- K AOCTHIXEHHIO NAHUPYEMbIX pe3ynbTaToB
npoBseaeHus 3aUMH
ypoKa Y Y4e6HNK Anaaktuveckue
A maTtepuanbl
1 2 3 4

1. OpraHu3aunoOHHbIA 3Tan

2. MocTaHoBKa Lenu u 3aja4 ypoka. MotuBauus y4e6HON 1eATEeNbHOCTH YHaLUXCA

3. Aktyanusa- (oo} YcTHo. Bbiyucnure:

LUMA 3HaHUK 1)10-10 - 10; 41-1-1-1; 7)5-5-5.
2)0,4.0,4; 52.2.2-2;
3)0,3:0,3:-0,3; 6)9.9;
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OKoH4aHHne

1

2 3 4

4. U3yyeHue
HOBOro Mmarte-
puana

(o} TeopeTuyeckuin matepuan 8§ 5

5. NepBHyHoEe
3aKkpenneHue
HOBOro mare-
puana

¢ Ne 152-155, 157

6. NMosTOpeHue

7 Ne 197

7. ATtorn ypoka

Bonpocbl 1-6

8. UHdpopma-
uMa 0 gomall-
HEeM 3afaHuun

8§ 5, Bonpocbl 1-6, N2 156, 158,
198

MeTtoauyeckue KOMMeHTapum

ITonsATue cTENEeHN C HATYPaJIbHBIM IOKA3aTEJEM HE ABJISETCA HOBBIM JUIsk
yugamuxcs. OHo 6bU10 BBeAieHO B b xnacce. BaxHo oOpaTuTh BHUMaHHE yJYalIMX-
Csl, YTO 3TO MOHATHE BBOJUTCS C IIOMOIIBIO [BYX ONp€/eeHHH: OTAEIbHO AaéT-
Csl OTIPEJIENIEHUE CTENEHH C NMOoKa3aTesleM 1, IOCKOAbKY HE IIPUHATO PacCMaTpu-
BaTh IIPOU3BEAECHUE, COCTOALLEE U3 OAHOTO MHOMXKUTEIA.

IIpu musydeHnM yTBEpK/JAEHUsA, CBI3aHHOTO CO 3HAKOM CTEMEHU C OTPUILA-
TeJbHbIM OCHOBAaHMEM, B 3aBHCHMMOCTU OT BO3MOKHOCTEH KJIAacCa KOJUYECTBO
WLTIOCTPATUBHBIX IPHMEPOB MOKHO PACUIMPUTh.

Cnenyer o6paTuTh BHUMaHHUE Ha TO, YTO BO3BEAE€HHUE B CTENEHb — 3TO
apudMeTHIECKOE AeICTBHE, IJIsl KOTOPOTO CYIECTBYIOT OTAEIbHBIE IIPABUJIa OT-
HOCHUTEJIbHO NOPSAAKA €ro BBINOJHEHUS NpU paboTe ¢ aaredbpandecKUMU BbIpa-

KECHUSAMU.

Tema ypoka
Tun ypoka

dopmupyemMsbie
pesynbTaThbl

TexHonoruvyecKkan Kaprta ypoka N¢ 19

CTeneHb ¢ HaTypanbHbLIM NOKa3arenem
YpPOK 3aKkpenneHus 3HaHun

NpegmeTHbie: 3aKpennTb HaBbIKW BbINONHEHWSA BO3BEAEHWA B CTENEHb.

JInyHOCTHbIE: GOPMMPOBAaTL OTBETCTBEHHOE OTHOWEHWE K 0BYyHEeHUIo,
roTOBHOCTb K CamMOpa3BUTUIO U caMooB6pa30BaHuio Ha OCHOBE MOTH-
BauUK K 0GYHEHMUIO U NO3HAaHMIO.
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MertanpeametHsie: GOPMUPOBaTL YMEHUE CaMOCTOATENLHO onpege-
NATb LEeNu CBOEero o6y4eHus.

Mnanupyemsie YYaLMACA HAYHUTCH BLIYUCNATL 3HAYEHME BbIDAaXEHUH, COlepHaLimX
pesynbTartbi cTeneHb.
OcHoBHble CteneHb, OCHOBaHMe cTeneHM, NoKasaTeNb CTeneHW, CBOWCTBO BO3-
MOHATHSA BE/IEHWA B CTeneHb HEOTPULIATENLHOrO YUCNA, CBOWCTBO BO3BELEHHS
B CTeneHb OTPULATENbHOTO YKUCNa.
OpraHu3auuoHHas CTPYKTYpa ypoKa
®opma 3apaHus ans yyalumuxcs, BbiNONHEHWe KOTOPbIX NPUBeaET
Sranei opraHu- K AOCTHEHMIO NNaHNUPYeMbiX Pe3yNbTaToB
nposeseHus saumm
HAaKTH4YECKHe
ypoka va Yue6HuK Ava
maTepuansi

1. OpraHn3auMoHHbIN 3Tan

2. MocraHoBKa Lenu ¥ 3aaay ypoka. MotuBauuns yue6HON AeATENbHOCTH y4aLMXCA

3. MpoBepKa aomaLlHero 3ajaHus

4. AKkTyanusa- (o} Bonpocbl 1-6
LA 3HAHUN
5. 3akpenne- 0] N¢ 162, 164, 166, 170, 172, 175,
HUe U3YYEHHO- 177, 187
ro maTtepuvana '
7 N2 49, 51
6. NoBTOpEHHe M N2 199

7. Pednekcus
yuye6HO# pes-
TENbHOCTH Ha
ypoKe

MNpoaomuunTe BbiCKa3biBaHUS 06 ypoKe.
1. Ha ypoke ans MeHs 6biN0 BaXKHO ... .
2. Ha ypoke MHe 6bIfo CNOXHO ... .

3. YpoK noMor MHe 3aayMaTbes O ... .

8. UHdopma-
u1sa o Aomalu-
HEeM 3ajaHun

§ 5, N2 163, 165, 167, 176

KomMMeHTapum K ynpakHeHusM

N2 170. HpHMepr 9TOrO YNPaKHEHUs CIAYKAT JUIst npo@ymamem pacnpocrpa-
HEHHBIX OMIMOOK.
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TexHonornyeckas Kapra ypoka N2 20

Tema ypoka CreneHb ¢ HaTypanbHbiM NOKa3arenem
Tun ypoka Ypok 0606uieHna n cuctemaTn3sau M 3HaHUn
dopmupyemsbie NpeameTtHbie: 0606WUTL U CUCTEMATU3MPOBATb 3HAHWUA YyYaluUXCs
pesynbrartbl 0 CTeneHu.
JInyHOCTHbIE: pa3BUBaTb HABbIKM CaMOCTOSATENLHOW paboThl, aHanu-
3a cBoen paboTbl.
MertanpegmetrHbie: GopMUpoBaTb YMEHUE COOTHOCUTb CBOWU [AEWCT-
BUA C NJIAHUPYEMbIMKU pe3y/bTaTaMu.
Mnaxnupyemoie Yyauwmnca Hay4uTCs BblYUCNATb 3HAYEHUA BblPaXKEHUM, COAEPIHALLNX
pesynbrartbi CTeneHsb.
OcHoBHbIE CreneHb, OCHOBaHWe CTeneHWu, NoKasaTteNb CTeneHu, CBOMCTBO BO3-
NOHATHUSA BefleHUs B CTENeHb HeoTpULaTEeIbHOro Yucna, CBOACTBO BO3BEAEHUS
B CTENEHb OTPMLATENbHOIO Yy1cna.
OpraHn3auunoHHan CTPyKTypa ypoKa
dopma 3aaaHua ANs yyawuxcs, BbiNONHEHWe KOTOPbiX NPUBEAET
Jransi opraHu- K BOCTHMIKEHHIO NNAHUPYEMbIX pe3yNbTaToB
nposeaeHus B
MAaKTUYECKHe
ypOKa va Y4ye6HHUK Aua oK
martepuanst
1 2 3 4

1. OpraHusauuoHHbIA 3Tan

2. MocTaHoBKa uUenn U 3agayv ypoka. MotuBaumnsa yue6HOM AERATENbHOCTH y4almuxca

3. MpoBepKa AoMaLUHEro 3agaHua

4. AKtyanusa-
UMA 3HAHUH

) N2 168 Ne 47

5. 0606ueHHne
U cUcTemartu-
3aLua 3HaHWUK

(0] N2 179, 180, 182-185, 189, 191,
193, 195

6. KoHTtponb
W KOppeKuus
3HaHWMN

N2 48, 50

7. NoBTOpeHue

" Ne 200, 201
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OKoHY4aHue

1

2 3 4

8. Pednekcusn
y4ye6HOIR pen-
TEeNbHOCTU Ha
ypoKe

MpofonxuTe BbiCKa3biBaHUS 06 ypoKe.

1. CaMbiM UHTEPECHBLIM Ha YPOKe ANsi MeHs 6biNo ... .
2. 9 nayuuncsi(aco) ... .

3. 4 xoten(a) 6bl ewe ysHatb ... .

9. Uudopma-
uua o gomall-
HeM 3ajlaHuM

§ 5, N2 181, 186, 190, 192

KoMMeHTapum K ynpaXHeHusimM

N¢ 189, 190. /loka3aTeJIbCTBO yz(o6Ho NPOBECTU METOJOM OT IPOTUBHOIO.

N¢ 195 (1). /lanHoe BBIPOKEHUE — 3TO CyMMaA JBYX HEeYETHBIX YUCEI.

N2 195 (4). ITocneanss nndpa sHayeHus Bbipaxenus 6”, rae n € N, pasHa 6.

Ne 201. Ecin a = 0, To nonyuaewm, uro b = 0 win b = ¢, 94T0 IPOTUBOPEUUT YCIIO-
Buio. Ecom b = 0, to a = 0, yto TOXKE npoTuBopeduT ycaosuio. Ciaenona-
tenbHO, a # 0 n b # 0. Ocraéres paccMoTpeTs cayydaii, koraa ¢ = 0.

§ 6. CBOMCTBa CTENEeHMU ¢ HaTypa/bHbIM NoKasarenem

Tema ypoka
Tun ypoka

Popmupyemble
pes3ynbrarbi

MnaHupyembie
pes3ynbrartsl

OcHOBHblE
MOHATHSA

TexHonoruyeckas Kaprta ypoka N2 21

CBOWCTBA CTENEHHW C HaTypanbHbIM NoOKa3arenem
YpOK U3y4yeHus HoBOro mMartepuana

lpeamMeTHble: Hay4YnTb yYaluxcs BO3BOAUTL B CTENEHb, AENUTb U YM-
HOXaTb CTENEHU C HaTypa/lbHbIM NOKa3aTenem.

JIN4HOCTHbIE: dopmMupoBaTb YMEHUE COOTHOCUTb NONYYEHHbIN pe-
3yNbTaT C NOCTaABAEHHOW LIENbIO.

MertanpeametHble: GOPMUPOBATL YMEHUE CTPOUTb NOTMYECKOE pac-
CY)XAEeHWe, yMO3aKNioHeHne (MHAYKTUBHOE, fedyKTMBHOE 1 Mo aHano-
rMu) U aenatb BbIBOAbI.

Yyawmnca Hay4uTcs GopMynnMpoBaTb U J0Ka3biBaTb CBOWCTBA cTene-
HW C HaTypanbHbiM NoKa3aTenem, NPUMEHATb CBOWCTBA CTENEHM
C HaTypanbHbIM NoOKa3aTeneM A9 BbIYUC/EHUA 3HAYEHUS Bblpame-
HUA M Npeobpas3oBaHUA BbipaXKEHUN, CoAEepPHaLUUX CTENEHN.

[oKa3aTenbCcTBO, Teopema, OCHOBHOE CBOWCTBO CTENeHW, CBOWMCTBAa
CTeneHun C HatypalbHbiM NMOKa3aTtenem.

37



OpraHu3auMoHHasa CTPYKTypa ypoka

®opma 3apaHus gns yyaumxcs, BoiNoAHeHWe KOTOPbIX NpUuBeaéT
Jrane! opraHu- K AOCTHUXKEHHUIO NIaHMPYyEeMbiX pe3ynbTaToB
npoBeAeHUsl 3auum -
ypOKa o Yye6HUK AnpakTuyeckune
marepuansi

1. OpraHu3auuoHHbIK 3Tan

2. NocTtaHoBKa uenu n 3agady ypoka. MotuBauun yue6Hon AeATENbHOCTH yYalmxcs

3. NMpoBepka goMalLHero 3agaHus

4. AKTyanusa- (o} Ne 202

Uus 3HAHWUHA

5. U3yyeHune (o) TeopeTnyecknin matepuan § 6
HOBOTO MarTe-

puana

6. NepBHnyHoEe (0] N2 204, 206, 208, 209, 211, 213
3aKkpenneHue
HOBOro mMare-
puana

“ Ne 57-59

7. NoBTOpeHue 7 Ne 253

8. Utorn ypoka Bonpocbl 1-5

9. Undopma- § 6, N2 205, 207, 210, 212
uus o0 aomalu-
HeM 3afaHuu

MeToanyecKue KoOMMeHTapum

JroT naparpad BaXK€H B TOM aCHeKTe, YTO (pOPMUPYET Y ydaluXCst IIOHU-
MaHHe HeOOXOJVMOCTH JOKa3aTeJbCTBA MATEMATUIECKUX yTBEPXACHUA. B HEM
YYEHHKH BIIEPBblE€ BCTPEYAIOTCA C TEOpEMaMHU B airebpe.

IIpu nokasaTenbcTBe TeopeMbl 1 yyammecs JOKHBI IOHUMATh, YTO pac-
CMOTpEHME OT/JEJbHO CAy4aeB, Koraa n = 1 u m = 1, o6yC/I0BIEHO TEM, YTO HE
HNPUHATO PacCMaTpUBATh IPOU3BEAEHHUE, COJEPXKAILEE OJUH MHOXHUTEb.

Taxast xxe cUTyanusi BOSHHUKAET U NpPHU JOKazaTeabcTse Teopem 6.3 u 6.4.
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Tema ypoka
Tun ypoka

®dopmupyembie

TexHonoruyecKkas Kaprta ypoka N2 22

CBOWCTBaA CTENEHU C HaTypanbHbIM NOKa3artenem
YPOK 3aKpenneHns 3HaHun

NpegmeTHble: 3aKpenuTb HaBblKW NPUMEHEHWA CBOWUCTB CTENEHMU

pe3ynbTarts! C HaTypasibHbIM NoKa3aTtenem.
JIn4HOCTHBIE: dOpMUpPOBaATb YMEHWEe NnaHWupoBaTb CBOU AEUCTBUSA
B COOTBETCTBUU C Y4eOHbIM 38JaHUEM.
MeranpegMeTHble: pa3BuBaTb NOHUMaHWE CyLWHOCTU anropuTMuye-
CKUX NpeanucaHuin U yMeHue 4edcTBoBaTb B COOTBETCTBUM C Npe1o-
WEHHbLIM anropuTMoM.
NMnaxnupyemoie Yyawmnca Hayyutcs NpMMEHATb CBOWCTBA CTEMEHW C HaTypanbHbiM
pesynbrartsl nokasartenem Ansl Bbl4UCNEHUS 3HAYEHUA BbiparkeHuh u npeobpaso-
BaHWS Bblpa)eHWh, coaepmallmx cTeneHu.
OcHoBHble OCHOBHOE CBOMCTBO CTENEHU, CBOWCTBA CTENEHU C HaTypasibHbiM NO-
noHATHA Kasarenem.
OpraHn3auunoHHas CTPyKTypa ypoka
dopma 3apauusa gna yyawmuxcs, BbiNONHEHNWE KOTOPbIX NPUBEAET
Stans) opranu- K AOCTHXKEHMIO NNaHUPyeMbIX Pe3yNbTaToB
nposeaneHuna 330
UWAAKTUYEeCKue
ypoKa ya Y4yeOHHUK Aun
Martepuanbi
1 2 3 4

1. OpraHu3auMOHHbIA 3Tan

2. NocraHoBKa uenu u 3agay ypoka. Motmeaums y4e6Hon AeATE/IbHOCTH yyalyuxca

3. Mposepka AomallHero 3agaHua

4. AkTyanusa-
uus 3HaHWH

(0] YcTtHO: N2 54, 55

5. 3akpenne-
HUe U3yyeHHo-
ro matepuana

o) Ne 215, 217, 219, 221, 223-227,
229, 231, 233,234

7 Ne 56, 60

6. NosTOpEeHHue

7 Ne 254, 255

39



OKoHYaHue

1

2 3 4

7. Pednekcus
y4ye6HOM aen-
TEeNbHOCTU Ha
ypoKe

Nepeuncnute ocHOBHblE NPOGNEMBI U TPYAHOCTHU, KOTOPLIE
Bbl UCMbITbIBANU BO Bpema ypoka. Kakumu cnoco6amu Bbl
ux npeogoneBanu?

8. Undopma-
u4a 0 gomall-
HeM 3ajaHuun

§ 6, N2 216, 218, 220, 222, 232

TexHonornyeckas Kapta ypoxka N2 23

Tema ypoka CBoOMCTBa CTEeneHu C HaTypasbHbiM MoKa3artenem
Tvn ypoka YpoK 0606LeHUs U cucTeMaTU3aLMmU 3HaHUK
Dopmupyembie lipegMeTHble: 3aKpenUTb HaBbiKU NPUMEHEHWS CBOWCTB CTENEHU
pe3ynbratbl C HaTypanbHbIM NoKasaTenem.
JInyHocTHble: HopMUPOBaATL YMEHUE NNaHUpoBaTb CBOU AEUCTBUSA
B COOTBETCTBUMU C Y4EOHLIM 3a]aHUEM.
MeranpegmeTtHbie: pa3BuBaTb NOHUMAHWE CYLWHOCTU anroputMuye-
CKUX NpeanucaHun 1 yMeHue AencTeoBaTb B COOTBETCTBUMU C Npeano-
EHHbIM anropuTMOM.
Tnanupyemsoie Yyaluuncs Hay4uTcs NPUMEHATL CBOWCTBA CTEMEHW C HaTypanbHbIM
pe3ynbTarbl noKasaTtenem QN8 BblYUCNEHUS 3HAYEHUS Bbipamehnun u npeobpaszo-
BaHWA BblPa){EHUH, COAEPHKALLUX CTENEHM.
OcHoBHbIE OcHoOBHOE CBOWCTBO CTEMEeHU, CBOMWCTBA CTENEHM C HaTypanbHbIM No-
NOHATUA KazaTtenem.
OpraHn3auvoHHana CTPYKTYpa ypoKa
dopma 3apaHua ana yyaluuxcs, BbiNOAHEHWE KOTOPbIX NpuseaéT
Srans opranu- K AOCTUIKEHMIO NNAHUPYEMBIX PE3YNbTaTOB
nposeaeHud 3aunK
UWaaKTuyeckue
ypoka i Yye6HuK Ann
mMartepua’ibl
1 2 3 4
1. OpraHu3auUMOoHHbIA 3Tan
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OKOHYaHHe

1

| 2

| 3

4

2. NocTaHoBKa uyenu U 3agayv ypoka. Motusauus y4e6HON AE€ATENbHOCTH y4alLUxca

3. NposepKa gomallHEro 3sagaHusa

4. AKtyanusa-
UMA 3HAHUK

0]

YcTHO: N2 62

5. 06061eHune
U cucrtematu-
3auUua 3HAHUA

N2 236, 238, 240-245, 247, 248,
250, 252

Ne 64

6. Kontponb
W KOppeKuusa
3HaHUN

Ne 61, 63

7. MosTOpEeHue

Ne 256

8. Pednekcusn
yyeGHON flen-
TENbHOCTH HA
YpOKe

Npoaomnkute BbiCKa3biBaHUA 06 ypoKe.

3. Ona meHa Tema nérkaa, v 9 ... .

1. MHe NOHpaBUICA CEroAHALWHUA YPOK, HO ... .
2. lna MeHs Tema TpyaHas, BOT ecnu 6ol ... .

9. Undpopma-
uMa 0 Aomall-
HeM 3ajaHuu

§ 6, N2 237, 239, 246, 249

MeToguyeckne KOMMeEHTapuu

Crnexyer o6paTUTh BHMMAaHHE yYalUXCA HA TO, YTO 3HAHHE CBOICTB CTe-
TIEHM C HATypPaJbHBIM ITOKa3aTeJIeM IO3BOJAET AEJATh ONpeAeaéHHbIE BbIBOJBI,
HE BBIYUCJAS 3HAYECHHI BBIPAKECHHUI, BKIIOYAIOIHUX CTEeNeHH. IlokasaTeabHbIM
ABaseTcsa npuMmep 5 maparpada, ynpaxuenus 247-252.

KoMMeHTapuu K ynpaXHeHUsMm

Ne 245 (1), 2500 = (2%)100 = 8100, 3200 = (32)100 = 9100, CegoBarennHO, 230 < 3200,
Ne 245 (2). 418 = (42)° = 16° < 18°.
N2 245 (3). 2720 = 360, 1130 > 930 = 360 CpegmoparensHo, 2720 < 1130,
N2 245(4). 310.58=39.58.3 < 39.58.5=159,
N2 246 (2). 124* < 125% = (5%)* = 512,
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N2 246 (3). 812 = 646 > 595,
N2 246 (4). 2]6 A 312 = 214 . 312 . 22 < 214 . 312 . 32 - 214 . 314 = 614‘
Ne 247. meeM: 625 + 625 + ... + 625 =n - b n - 5 = 5100, Orcroma n = 5%7.

§ 7. OaHOuYNEHDI

TexHonornyecKan Kaprta ypoka N2 24

Tema ypoka OaHOUNEHDbI

Tun ypoka YPOK U3y4eHUs HOBOro matepuana

dopmupyembie NpeametHbie: cHOPMUPOBATL NpeacTaBieHne ydawmuxca 06 ogHoune-
pe3ynbrarsl HaXx, Hay4uTb pacno3HaBaTb OAHO4Y/EHbI, 3aMUCbiBaTb OAHOYNEH B CTaH-

[0apTHOM BUAE, OMPefensTb cTeneHb M KoIQGULIMEHT OfHOYNEHE.

JInyHocTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOWEHHWE K 06ydYeHuto,
rOTOBHOCTb K CaMOpasBUTUIO U CaMO0BPa30BaHUI0 HA OCHOBE MOTH-
BaUMK K 0BY4YEHHMIO U MO3HAHMIO.

MeranpegmeTtHsie: GopMUpPOBaTb YMEHUE Onpeaensitb NOHATUS, yC-
TaHaB/MBaTb aHAaNOrMun.

Mnaunpyemsbie YyaluMncs Hay4uTca pacno3HaBaTb OAHOYNEHbI, 3aMNUCbiBaTb OAHO-

pe3ynbTarsbi YneH B CTaHAapTHOM BMAE, ONpeaenaTb cTeneHb U KoaddULMEHT of-
HOYNeHa.

OcHOBHblE OfHouNeH, cTaHAapTHbIA BWA O4HOYNEHA, HYNb-OAHOYNEH, KO3ddu-

MOHATHS LMEHT 0gHOYNEHA, NOAOBHbIE OAHOYNEHDI, CTENEHb OAHOYNEHA.

OpraHn3auuoHHas CTPYKTypa YPOKa

®opma 3aaaHua ANA yHaLWmXcs, BbINOAHEHNE KOTOPbIX NPUBEAET
Jrane opraHm- K IOCTIKEHMIO NAGHNPYEMBIX PE3YNbTaToB
nposeaeHns saumm
MAAKTHYECKHE
ypoka il Yye6HHuK Ava
maTepuansi
1 2 3 4

1. OpraHu3auuoHHbIA 3Tan

2. MocTtaHoBKa Uenu u 3agay ypoka. Motueauus yyeb6Hon feATENbHOCTH y4alluxcs

3. MpoBepKa aAoMallHero 3sagaHvs

4. AKTyanusa- o) N2 258
UMA 3HAHUKW
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OKoH4YaHne

1 2 3 4
5. U3yyeHue o TeopeTtnyeckuit matepuan § 7
HOBOro mare-

puana

6. NepBuyHoOE o N2 261-263, 265, 267, 269
3aKkpenneHue
HOBOro Mare-
puana

“u N2 65, 66

7. MosTOpeHue 7 Ne 287

8. Utorn ypoka Bonpocel 1-5

9. UHdopma- 8§ 7, N2 264, 266, 268, 288
LUuA 0 gomall-
HeM 3afjlaHuu

MeToauyeckne KOMMEHTapuu

[TonsTre ogHOwIeHa MHTYUTHBHO oueBuaHO. He cienyer TpeboBaTs dop-
MaJIbHOTO olpefeneHus: ogHowieHa. JKejaTtesnbHO Ha GOJNBHIOM KOJIMYECTBE
npuMepoB oTpaboTaTh NOHATHUS: CTAHJAAPTHBIA BUJ OJHOYJIEHA, NOAOOHBIE O
HOYJIEHDBI, CTENEHb OJHOWIEHA.

CooTHomIEHNE MEXIY U3YYEHHBIMU NOHATUAMU MOKHO IIPOUJUIIOCTPUPO-
BaTh C IIOMOUIBIO AMarpaMmsbl Jitiepa.

OnHOYNIEHDBI

OnHouIeHbI
CTaHJapTHOrO BUJA

Yucaa,
OT/JINYHBIC OT

HYJI5




TexHonoruyeckas Kapra ypoka N? 25

Tema ypoKa OaHOYNEHDI

Tun ypoka YpoK 3axkpenneHus 3HaHui

dopmupyembie MpeagMeTHble: 3aKpenuTb HaBblKKM npeobpa3oBaHUn BblpaXkeHus

pe3ynbrarsl B OJlHOYNEH CTaHAapTHOro Buaa.
JIn4HOCTHbIE: pa3BuBaTb NO3HaBaTeNbHbIM UHTEPEC K MaTeMaTuKe,
HaBbIKWM caMoCTosiTENbHOW paboTbl, aHan13a ceoew paboTbl.
MertanpegmeTHblie: $OpMUPOBaTb YMEHUE COOTHOCUTbL CBOMW AEHCT-
BUS C NNaHUPYEMbIMU pe3ynbTaTaMu, OCYUEeCTBAATbL KOHTPONb CBOEN
[eATeNbHOCTH B NpoLecce AOCTUKEHUA pe3ynbTaTa, onpeaenaTb cno-
cobbl JEACTBUIA B paMKax NPeAnOXMEHHbIX YCNOBUWA U Tpe6oBaHUA,
KOPpPEKTUpoBaTb CBOU AEUCTBUS B COOTBETCTBUU C U3MEHAIOLIENACH
cUTyalmen.

Nnauupyemsoie Yyawmnnca Hayuyutcs npeobpa3oBbiBaTb Bblpa)eHWe B O4HOYNEH

pe3ynbrarsl cTaHAapTHOro Buaa.

OcHoBHble OgHouneH, ctaHaapTHLIA BUA OAHOYNEHA, HYNb-OAHOYNEH, KO3bdHU-

noHATUA LIMEHT OAHOYNEHA, NOAO6HbIE OAHOYNEHDI, CTEMEHbL OAHOYNEHA.

OpraHu3auMoHHas CTPyKTypa ypoKa
dopma 3apaHua Ans yvaluxcs, BbiNONHEHHE KOTOPbIX NPUBEAET
Jransl opramu- K ROCTMKEHHMIO NNAHKPYEMBIX Pe3yNbTaToB
npoBeaeHus saLun
ypoKa va R — Aunpakruueckue
marepuvansi
1 2 3 4

1. OpraHn3aLMoHHbIK 3Tan

2. NocraHoBKa Lenu 1 3afgay ypoka. Motusauus y4e6HOM AeATENbHOCTH y4aluxca

3. MpoBepKa aomallHero 3agaHusa

4. AKTyanusa-
LMA 3HAHWUN

0] flBnaeTca nM 0AHOYNEHOM BblpaKeHue:

1) -2,4xy; 4) 25a°b5,
2) 3x + 5y; 5) %xg'y + z2;
3) 42x3 6) a’h10?

Ecnun BbipaXkeHue SBNSETCA OAHOY/IEHOM, TO Ha30BUTE €ro
KO3DOULMEHT U CTENEHD.




OKoH4aHHe

1 2 3 4
5. 3akpenne- 0} Ne 271, 273, 275, 276, 278, 280,
HUWE U3YYEHHO- 282, 283, 285
ro maTepuana

" Ne 67,68,72,73

6. KonTtponb n N2 69 (1, 2),
¥ KOppeKuua 70 (1, 2), 71 (1-4)
3HaHUK
7. NosTOpEHHE n Ne 289

8. Pednekcus
y4ye6HoOM aen-
TeNbHOCTU Ha
ypoKe

OTBeTbTE Ha BOMNPOCHI.

1. MpK BLINOAHEHWUU KaKKUX 3aaaHui Bbl ownbnance? Moyemy?
2. YKaxuTe NpU4MHbl YCNEXOB W HEyaay Ballen geATenbHo-
CTU Ha YPOKe.

9. UHdopma-
uMs 0 gomaul-
HeM 3agaHuu

§7,Ne 272, 274,277, 281

KommeHTapum K ynpaKHeHUsIM

Ne 282. OTBeT K IpUMEPaM 3TOr0 HOMEpPa MOKeET GbITh HeOAHO3Ha4YHbIM. I1puBe-
A€M JIBa OTBETa K 3ajaue 4:
x7y32% u 223%%z;
x%y32% u 2y°z.
He cneayer Tpe6GoBaTh OT yyalMxcsi IOJHOrO MCCJIEJOBAHUS U IOMCKA
BCEX BO3MOXHBIX OTBETOB, JOCTATOYHO MOJYYUTH OAUH OTBET.

Tema ypoKa
Tun ypoka

dopmMupyembie
pesynbrarbi

§ 8. MHorounetbl

TexHonoruyeckas Kapta ypoka N2 26

MHorounetbol
YPOK 13y4yeHuss HoBoro matepumana

MpeametHbie: chopMUpOBaTb NPEACTABNEHUE YYAUUXCH O MHOrG-
uneHax, Hay4uTb pacno3HaBaTb MHOMO4YNEHbl, 3anuchbiBaTb MHOro-
uneH B CTaHAapTHOM BuWAe, ONpeaensTb cTeneHb MHOMOYNEHa.

JIn4yHoCTHbIE: dopMHUpoBaTb UHTEPEC K U3YHEHHUIO TEMbI U HenaHue
NPUMEHATL NPUOBPETEHHBIE 3HAHUS U YMEHUS.
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MeTanpeametHsie: GopMUPOBaTbL YMEHWE OMNpeAensTb NOHATURA, Y-
TaHaBNMBaTb aHANOTUMU,

Mnaumnpyemsie Yuawmmnca Hay4uTCA pacrno3HaBaTb MHOro4YNEeHbl, onpeaenatb CcTe-
pe3y/ibTarhbi NeHb MHOro4neHa, ﬂpeOﬁpaiiOBblBaTb BbipaXeHhe B MHOro4dneH
CTaHAapTHOro Buaa.

OcHoBHbIE MHorouneH, YneHsl MHOroYNeHa, ABYYNeH, TpéxyneH, NnofobHble Yne-

NOHATHSA Hbl MHOroYneHa, npuseaeHue NoAo6HbIX YNEHOB MHOrOYNeHa, MHO-
royneH ctanHgapTHOro Buaa, cterneHb MHoro4YieHa, Hynb-MHOro4YneH.

OpraH13auuoHHan CTPYKTypa ypoka

®opma 3afaHnA AnA yyawuxcs, BHINOAHEHNE KOTOPbLIX NPUBEAST
drans) oprau- K AOCTWKEHMIO NNaHUPYEMbiX pe3ynbTaToB
npoBeAeHus sauui
npaKTUYecKne
ypoxa ya Yye6HUK Ava
maTepHuanbi

1. OpraHu3auMoHHbIM 3Tan

2. NocTtaHoBKa Uenu U 3agay ypoka. Motusauus y4e6GHOU 4eATeNbHOCTH yyalymxcs

3. Akryanusa- ) N2 290

UMs 3HAHUH

4. N3yyeHue ) TeopeTtuueckuin matepuan § 8
HOBOro Marte-

puana

5. NepBH4HoE (o} N2 292, 293, 295, 297, 299
3aKpenneHue
HoBOro Mare-
puana

n Ne 74,75

6. NoBTOpPEHHe 7 N2 300, 301

7. Wtorn ypoKka Bonpocb! 1-5

8. UHdopma- § 8, N2 294, 296, 298
uus o AoMmall-
HeM 3aAaHum
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MeToau4eckne KOMMeEHTapuu

Juarpamma, npuBeAE¢HHAs Ha pUCyHKe 3, odyeHb nosesHa. C eé nomompio
yJaluecs Jerde yCBauBalOT CBSA3b MEXJy NMOHATHUAMM, U3yYAa€MbIMU B 3TOM INa-
parpade.

B 3aBHCHMMOCTH OT BO3MOXKHOCTEH KJIacCa MOXXHO MPEIOKUTH IOCTPOUTH
QHAJIOTUYHYIO AMATPaMMy, ONMCBIBAIOILYIO ITOHATHUS MHOTOYJIEHOB CTaHAAPTHO-
rO BUJa M OJHOYJIEHOB CTAHAAPTHOTO BHJA.

CrnexyeT o6paTUTh BHUMAHME y4aIUXCSA HA OCOGEHHOCTH HY/Ib-MHOTOYJIe-
Ha, KOTOPbII HE UMEET CTENEHU U HE OTHOCUTCS K MHOTO4Y/JI€HaM CTaHJAaPTHOTO
BU/A.

Ha 6osnpiioM kosMdecTse npumMepos cieyeT oTpaboTaTh HaBbIKM NPUBE-
JeHUs NOAOOHBIX YIE€HOB MHOTOWIEHA.

Yuamuecs A0/KHBI YCBOUTD, YTO MOHATHE CTENEHH MHOTOYIEHA BBOAMT-
CA TOJIBKO JUISi MHOTOYJIEHOB CTaHAAPTHOTO BUJA.

KoMMeHTapuu K ynpax)HeHUam

N2 299. CnezxyeT 06paTI/ITb BHUMaHHeE y4allUXCsd, YTO OTBET K 3TOH 3ajade He AB-
JseTcd OAHO3HAYHBIM. B 3aBHCHMOCTH OT BO3MOXKHOCTEM Kjacca KeJja-
TEJIbHO NIPUBECTU HECKOJbKO BO3MOKHBIX BADUAHTOB OTBETOB.

§ 9. CnoxxeHne U BblYMMTaHUE MHOIO4Y/IEHOB

TexHonoruvyeckana Kaprta ypoka N2 27

Tema ypoka CnomeHMe 1 BblUMTaHHE MHOIO4YNEHOB
Tun ypoka YpPOK U3y4eHna HOBOro marepuana
dopmupyembie NpeameTtHbie: GopMUpOBaTL YMEHWE CHIagblBaTb U Bbl4UTaTb MHO-
pe3synbrathbl roYNEHbI.
Jln4HOCTHBIE: dopMUpoBaTb YMeHHe OopMyIMpoBaTb CO6CTBEHHOE
MHEeHue.

MertanpeameTtHbie: GopMHnpoBaTb YyMEHUE CTPOUTbL NOTMHYECKOE pac-
Ccy¥aeHue, yMo3aKaioyeHue (MHAYKTUBHOe, AeAYKTUBHOE M N0 aHano-
rMn) M Agenartb BbIBOAbI.

Mnaxuupyemsoie Yyalmncs HayuuTcs criagbiBaTb U BblYMTaTb MHOMOYNEHBI.
pesynbrartbi

OcHoBHble CnoxeHne MHOTO4YNEHOB, BblHUTAHUE MHOTO4NEHOB.
NOHATHSA
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OpraHM3aluMoHHas CTPYKTypa ypoKa

dopma 3agaHua AnA yHawuxcsl, BLINONHEHUE KOTOPbIX NPUBEAET
Sransi opraHu- K AOCTHIXEHHIO NNAHNUPYEMbIX Pe3yNbTaToB
npoBeaeHus aaLui
UAAKTUHECKNE
ypoka il YyeGHHK Ava
maTepuans

1. OpraHu3auMUOHHbIA 3Tan

2. MocTtaHoBKa Uenu n 3aaay ypoka. MoTuBauus yueGHON AEATENBHOCTU y4auuxca

3. AKTyanu3sa- 0 N2 302-304

LUMA 3HAHUA

4. N3yyeHune O] TeopeTtnyeckun matepuan § 9 no
HOBOro mare- npumepa 1

pnana

5. NepBu4Hoe (] N2 306, 308, 310, 311
3aKpenneHune
HOBOrro mare-
puana

“u Ne 76

6. MoBTOpPEHHME 7 Ne 347

7. PedbneKcunsa OTBeTbTe Ha BOMNPOCHI.

y4ye6HOM gen- 1. YeMy Bbl HAYYUUCL Ha YPOKe?

TeNbHOCTHU Ha 2. [loBONbLHbLI 1 Bbl cBOEN paboTon Ha YpoKe?
ypoke

8. Undpopma- 8§ 9, N2 307, 309, 312

uua 0 AgomMmauw-
HeM 3aaaHuun

Metoauueckue KOMMeHTapum

B aTom nmaparpadge HOBBIM ISl yHAIUXCS ABJISIETCS JIMIOb T€PMUHOJIOTHS:
CyMMa MHOTO4IEHOB, Pa3HOCTb MHOTouwleHOB. CojepkaHue naparpaga OCHOBa-
HO Ha paHee NOJYYEHHbIX 3HAHMUAX: IPaBWIAX PacKpbITUS CKOOOK M IIpUBEJE-
HUS N10JOOHBIX WIEHOB MHOTOYJIEHA.

CieyeT NOAYEPKHYTD, UTO B PE3Y/bTATE CJIOXKEHUSA WU BbIYUTAHUSA MHO-
TOYJIEHOB I0OJy4YaeTCcsd MHOrouwileH. B 3aBHCMMOCTH OT BO3MOXHOCTEH Kjacca
MOXHO OOpaTUTb BHMMaHHE Ha TO, YTO aHAJOTUYHOE YTBEPKAEHHE O MHOTO-
WIeHAaX CTaHAAPTHOTO BHJAA HEBEPHO, U 33JaThb BOMPOC No4yeMy (MMeeTcsl B BU-
Ay, YTO MOXET OBbITh MOJYYEH HyJ1b-MHOT'OUJIEH).



TexHonornyeckana Kapra ypoka N¢ 28

Tema ypoka CnoxeHue U BblMUTaHWE MHOTOYNEHOB
Tun ypoka YPOK 3aKpenneHus 3HaHUH
Popmupyembie NpeameTHbie: GopMUpoBaTb YMEHUE NPUMEHSTL CNIOEHNE U BblYK-
pe3ynbrartsi TaHWe MHOTO4YIEHOB AN PEeleHUs MaTeMaTU4eCK1X 3aaay.
JIn4HOCTHbIE: GOPMUPOBATbL YMEHME MNaHUPOBATb CBOU AEUCTBUA B
COOTBETCTBUU C y4eBHbLIM 3ajaHUEM.
MertanpegmeTtHbie: opmMupoBaTb YMEHUe CTPOUTb IOrMHecKoe pac-
CyXAeHUE, yMO3aKnoueHue (MHAYKTMBHOE, AeYKTUBHOE U MO aHano-
rMK) U agenatb BbIBOAbI.
NMnanupyemsbie Yyawmunucs Hay4uTcs NMPUMEHATb CNOXEHUE U BblYMTAHWE MHOrouvne-
pe3ynbrarsl HOB 419 pelleHns matemaTuyecKnx 3agay.
OcHoOBHbIE CnoxeHue n Bbl4uTaHMe MHOrOY/IEHOB.
MOHATHA
OpraHu3auuoOHHaA CTPYKTypa ypoKa
®opma 3ananusa ansa y4auwmxcs, BbiNONHEHUE KOTOPbIX NPUBEAET
3ransi opraHm- K IOCTHXXEHHIO MNAHUPYEMbIX PE3yNbTaToB
npoBeaeHus 3aLmum
UAaKTU4yecKue
ypoka vo Yye6HUK Ava
MaTepuanbi
1 2 3 4

1. OpraHu3aunoHHbIK 3Tan

2. MocTaHoBKa WeNn U 3aaay ypoka. MoTMBaUUA y4eGHON AEATENbHOCTH yHaLUXCs

3. NMpoBepka AomalwHero 3agaHus

4. AKTyanusa- ) YcTHO. NpuBeanTe Nogo6HbIe YNEeHbl MHOTOYNeHa:
WA 3HaAHHUIA 1) 22 + 5x — 4x2 + 3x + 4,

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

3)12x° +12-0,2x° - 12x - 12;

4) —x* + 15x — x* - 15x - 15;

5) 4x + 1,5x — 2% - 5,5x + x5,
5. 3akpenne- 0] Ne 313, 315, 317, 319, 321, 323,
HWe U3y4eHHO- 339, 346
ro matepuvana

“ Ne 77, 81, 82

6. MNoBTOpeHHne n N2 348
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OKoHYaHHe

1

2 3 4

7. PedneKkeusa
yyeGHOW ges-
TENbHOCTU Ha
YPOKe

Ha ypoke q:

a) akTuBHO paboTtan(a);

6) pabotan(a), HO He aKTUBHO;
B) 6bin(a) naccueeH(Ha).

8. UHdopma-
u4a o gomaw-
HeM 3ajaHuun

§ 9, N2 316, 318, 320, 322

KomMmeHTapuu K ynpa)KHeHuam

N2 319-322. ITu ynpakHEHHs MOXHO pellaTh JByMsi cnocobamu. Ilepselii coo-
cob oCHOBaH Ha MoOAGOpe MOAXOAAIIETO MHOTOWIEHA. Bropoit cnoco6 Ho-
cut Gonee dopmanbHblil xapakTep. [IponeMoHcTpUpyeM ero Ha npuMepe
pemenus 3agaun 321 (1).

O603HaunM ucKoMbIil MHOrowieH GykBonr M. Mmeem: M — (3x? — 4xy +
+2y?) = 92 + y2. Orcrona M = 3x? — 4xy + 2y> + 92 + %, 1. e. M = 122 —

— 4xy + 3y

N2 346 (2). x2 — (2 + 1) — (&2 - 2x) - 1 =-2.

Tema ypoka
Tun ypoka

dopmupyembie
pesynbrartbi

Mnanupyemsobie
pe3yabTars!

OcHoBHbIE
NOHATURA

TexHonoruvyeckasn Kapra ypoka N¢ 29

CnoxeHue U BblYUTAHHME MHOFOMNEHOB
KoM6BWHUPOBaHHbIA YPOK

MNpegmeTHbie: GopMUPOBATL YMEHWE NMPUMEHATH CNIOKEHWE U Bbl4YK-
TaHWe MHOrOYNEHOB ANA pelieHs MaTeMaTU4ecKux 3aaay.

JinyHocTHbIE: HOPMUPOBATL YMEHUE NnaHWpoBaTb CBOW AEWCTBUSA
B COOTBETCTBMU C y4ebOHbIM 3aaaHMeM, NPeACTaBNATbL pe3y/bTaTt CBO-
en JesTenbHOCTH.

MertanpeameTtHbie: GopMUpoBaTbL YMEHUE CTPOUTb NIOTMY4ECKOE pac-
CyaeHue, yMo3akntoueHue (MHAYKTUBHOe, AeyKTUBHOE U N0 aHano-
rMu) 1 aenatb BbiBOAbI.

YYaWwunncs HayunTcs NPUMEHNATb CIOMEHWE U Bbl4MTaHWE MHOroune-
HOB ANA pelweHUs MmaTeMaTU4eCcKUX 3aaaud.

CrnoxeHue 1 BblYUTAHUE MHOMO4YNEHOB.
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OpraHu3aLMoHHas CTPYKTypa ypoKa

Jrans
npoBegeHus
ypoKa

dopma
opraHu-

3apaHua ana yyawmxcs, BbiNoNHEHWE KOTOPbIX NpUBea&T
K AOCTHIKEHHIO NNAHUPYEMbIX pe3ynbTaToB

3aumu

ya

AnpakrTuueckue
marepuvansi

Yye6HHUK

1. OpraHM3aunoHHbIi 3Tan

2. NocraHoBKa Uenu U 3agad ypoka. Motusaums yie6HOW AeATeNbHOCTH yYaLWUXCS

3. Npoeepka gomaluHero 3agaHusa

4. KoHTponb
¥ KOppPEeKLHus
3HaHUH

n

Ne 78 (1), 79 (1),
80 (1)

5. U3y4yeHne
HOBOTO MaTe-
puana

Mpumepbl 1-3 13 § 9

6. MNepBu4Hoe
3aKkpenneHue
HOBOro Marte-
puana

N2 325, 326, 328, 330, 332, 333,
335, 337, 341, 343, 345

7. NosTopeHue

4 Ne 349

8. Pednekcus
yue6HOM pesn-
TENbHOCTU Ha
YpOKe

MpoponmuTe BoicKa3biBaHua 06 ypoke.

1. CaMblM WHTEpPeCHbIM Ha YPOKe Ana MeHqa 6bino ... .
2. A Hayunncsa(aco) ... .

3. 4 xoten(a) 6bl ewé y3HaTb ... .

9. Uudopma-
uMsa o gomall-
HeM 3agaHnu

§ 9, N2 327, 329, 334, 344 (1)

KoMMeHTapuu K ynpaxHeHUam

N¢ 344 (1). MoxHoO 06paTuTb BHUMaHME y4alUXCs Ha TO, YTO pelIeHHue 3TOU 3a-
lauy ABJSAETCS AOKA3ATENbCTBOM MPU3HAKA JCJTUMOCTH Ha 9 s yacTHOroO

ciryJas.

Ypok N2 30

KoHTtponbHaa pa6ora N? 2
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§ 10. YMHOXeHue o4HO4Y/IeHA HA MHOro4leH

TexHonornyecKan Kapta ypoka N2 31

Tema ypoka YMHOMEHHE OJHOUYIeHa Ha MHOTOYNIeH
Tun ypoka YpOK nay4yeHua HOBOro marepuana
dopmupyembie NpeametHbie: GopMMpoBaTbL YMEHWE YMHOXATb OAHOYNEH Ha MHOrO-
pesynbrarb! YNeH.

JindHocTHbie: GOpMUPOBATL YMEHWE NpeacTaBAATL pe3ynbTar CBoen

LeATEeNbHOCTH.

MeranpegmerHsie: GopmMUPOBaTbL YMEHWE COOTHOCUTb CBOMU AEWCT-

BWS C MNaHUPyeMbiMUK pe3ynbTaTamu.
Nnaxnnpyemsoie Yyawnncs HayqyuTca BbINONHSATb YMHOMEHWEe OJHO4YNeHa Ha MHOro-
pe3ynbrarbl 4neH.
OcHoBHble MpaBKNO YMHOXKEHWUA OQHOYNEHA HA MHOMO4NEH.
NOHATHA

OpraHu3auunoHHaa CTPYKTypa ypoKa
dopma 3apaHuMa Ans yvawmuxcs, BbiNONHEHNE KOTOPbIX NpUBEAET
Jransi opraHu- K AOCTUIKEHUIO NNaHNMPYEeMbIX pe3ynbTaToB
nposegeHna 3aumun
HAAKTUYECKH
ypoka ya Yyeb6Huk Anpa eckue
martepuansl
1 2 3 4

1. OpraHM3aumnoHHbIA 3Tan

2. MocTaHoBKa Uenu U 3aaa4 ypoka. MoTusaumna y4eb6HON NeATENbHOCTH yHalnXCs

HoBOro Mare-
puana

3. Akryanuaza- o Ne 351, 352
LU 3HAHUN
4. N3yyeHue o) TeopeTtuyeckun matepuan § 10

5. NepBuuHoe

o> Ne 355, 357, 359, 361 (1-3)

3aKpenneHuve

HOBOro marte-

pHana 7 Ne 92
6. NoBTOpexue n N2 386
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OKOHYaHHue

1

2 3 4

7. Utorm ypoka

§ 10, Bonpoc

8. Uudopma-
umMa o pomau-
HEeM 3ajaHuu

§ 10, N2 356, 358, 360

MeToauyeckne KOMMeEHTapuu

Cnemyer 06paTuTh BHUMAHUE YYAIIUXCSA, YTO B OCHOBE C(OPMYJIMPOBAH-
HOTO NpaBUJIa JIEXUT PaclpeseuTeNbHOE CBOHCTBO YMHOXEHNS.

B navase usydyeHus 3TOH TeMbl COBETYEM He IpEHEOperaTh pelleHueM
NpPOCTbIX NpuMepoB. Ilpu pemeHnH nepBbIX NPUMEPOB MOXHO MCIOJIb30BaTh
cXeMaTU4eCKHE CTPEJOUYKU aHAIOTMYHO TOMY, KaK 3TO CAEJAHO B TEKCTE IMapa-

rpada.

IIpumepsl, paso6panHbIe B TEKCTE Naparpada, MOKas3bIBalOT, YTO U3Yy4Y€H-
HOE MMPABUJIO 3HAYUTEIbHO PACUIHPAET KJAACC AOCTYMHBIX Ui yJaluXcs 3aad.

Tema ypoka
Tun ypoka

®opmmpyembie
pesynbTarsi

lNnanupyemoie
pe3ynbrarsl

OcHoBHble
MOHATUSA

TexHonoruyeckasa Kaprta ypoka N2 32

YMHOMeHHe OHOUNEHa Ha MHOroY1eH
YpOoK 3aKpenneHns 3HaHun

lNpeameTHbie; 3aKpenuTb HAaBblKM YMHOXEHUA OAHOYSIEHA HA MHOIO-
YNeH.

JINYHOCTHbIE: pa3BUBaTb HABbIKM CAMOCTOSATENLHOW paboTbl, aHanu-
3a cBOen paboTbl.

MertanpegmeTHbie: OCyWECTBNATb KOHTPONb CBOEN [eATEeNbHOCTH
B Mpouecce [JOCTUMXEHURA pelynbTarta, onpefensite cnocobbl AencT-
BMI B paMKax NpealoXeHHbIX yCnoBMn 1 TpeboBaHWWA, KOPPEKTUPO-
BaTb CBOW AENCTBWS B COOTBETCTBUU C U3MEHSIOWENCH CUTyaUUEN.

YYyalWMUNCH HayyuTcsi BbINONHATL YMHOXEHWE OAQHOY/NeHa Ha MHOro-
YfeH.

MNpaBuno yMHOXEHUS 0AHOYNEHA Ha MHOIOYNEH.
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OpraHu3auuoHHanA CTPYKTypa ypoKa

®dopma 3agaHua ANS YHALMXCA, BLIMONHEHNE KOTOPbIX NPHBEAET
Jransi opranu- K AOCTMKEHMIO MNaHMPYEMbIX Pe3y/bTaToB
nposeaeHHs — 2
MAAKTUHECKHe
ypoxa HUK
YA Yue6 MaTepuans

1. OpraHM3auunoHHbIK 3Tan

2. MocTaHOBKa Luenu U 3ajay ypoka. MotuBauua y4e6HON AeATENbHOCTH yYalUxca

3. MpoBepKa gomawHero 3agaHus

4. AKTyanusa- ) YCTHO. BbiNONHUTE YMHOKEHHUE:

UMA 3HAHUN 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) alx — 2 + 3b);
4) 7Tx(2x — 3); 8) —2a(a + 2b + 5).

5. 3aKpenne- 0} N2 361 (4-6), 363, 365, 366, 378
HUe U3y4yeHHO-
ro matepuana

6. KoHTponb n N2 93 (1-3), 94 (1),

M KOppeKuusa 95

3HaHUMA

7. Pednekcna Ha ypoke s:

yuyeOGHON pen- a) otBevyan(a) no npockbe yquTens, HO Aan(a) HEBEPHbIN OT-

TeNbHOCTHU Ha BET;

ypoke 6) oTBevan(a) Nno npocbbe yyutens, fan(a) BepHbIN OTBET;
B) OTBeYan(a) no cBoen uHuumnaTuBe, HO Aan(a) HeBEPHbLIN
OTBET;

r) oTBevan(a) no cBoen MHUUMaTUBE, Aas(a) BEPHLIA OTBET;
) He oTBevan(a).

8. Uudopma- § 10, N2 364, 367, 379
uuA 0 gomaul-
HeM 3aJaHun

KoMMeHTapuu K ynpaKHeHuaM

N2 365 (2). [locne packpeITHs CKOOOK B JIEBOIH YaCTH HAJO BbIIEIUTDH CIaraeMoe
2 2 2
a’+ b% - 2.
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TexHonoruyeckas Kapra ypoxka N¢ 33

Tema ypoka YMHOMeHHe OfHOYNeHa HAa MHOroYneH
Tun ypoka YpoK 3aKpenneHus 3HaHun
dopmupyembie lMpeaMeTHbie: 3aKpPEnUTb HABbIKM YMHOMEHUS OAHOYNEHA HA MHOTO-
pe3ynbrarbl yneH.
JindHocTHbie: dopmMupoBaTh yMeHue GopMynupoBaTh COBCTBEHHOE
MHeHHe.
MertanpegmertHble: $OPMUPOBaTL YMEHUE CAMOCTOATENLHO Onpeje-
NATb U/ CBOEro obyyeHums.
Nnaumpyemsbie Yyawunncs Hay4yuTca NpUMEHsTb YMHOXEHWE OAHOYNEHa Ha MHOro-
pe3ynbrartbl YneH Npu peweHun 3agad.
OcHoBHble MNpaBuNO yMHOXEHWS 0AHOYNEHa HA MHOMOY/IEH.
noHATHA
OpraHu3aunoHHas CTPyKTypa ypoka
dopma 3apanua ana yyauiuxcs, BbiNOMHEHNE KOTOPbIX NpUBenéT
Sransl opraHm- K AOCTHIKEHMIO MIaHUPYEMBIX pe3ynbTaToB
nposepeHna 3auum
HAaKTU4YeCKue
ypoka v YueGHuk A :aTep“anbl
1 2 3 4

1. OpraHn3aumMoHHbi# 3Tan

2. NocTtaHoBKa Lenu u 3agad ypoka. MoTuBaumsa y4e6HOW AeiTENbHOCTH y4alluxcs

3. NpoBepKa AoMalIHero 3aaaHus

4. AKTyanuaa-
UMS 3HAHUA

(o} YCcTHO. BbiNONHUTE YMHOMXEHHE:
1)%49:; 5)%3%:
2) -2.7y, 6 3¥. 18,
3) 2 -20x; 7 -ox 2
4) —%.2,435; 8) —%%"




OKOHYaHHe

1 2 3 4
5. 3akpenne- (o} Ne 368, 369, 371, 373, 380
HUe U3YYEHHO-
ro marepuana 7 Ne 96, 100 (5-8)
6. MosTopeHue n Ne 387

7. Pednexcus MNpogomkuTe BbiCKasbiBaHUA 06 ypoKe.
yuye6GHOM aen- 1. Ha ypoke an MeHsa 6bi10 BayHO ... .
TeNnbHOCTU Ha 2. Ha ypoKe MHe 6bl10 CNOXHO ... .
ypoKke

8. Nudopma- § 10, N2 370, 372, 374, 381

LMA O AOMaLL-
HeM 3ajjaHuu

KoMMeHTapuu K ynpa)KHeHUAM

N¢ 371, 372. Yyamuecs AO/DKHBI METOJAOM IMOJA0Opa HAHTH MOAXOASIIMH OAHO-

YJI€H.
TexHonorunyeckas Kapra ypoka N2 34
Tema ypoka YMHOKeHHe Of4HO4NIeHA Ha MHOTo4NeH
Tun ypoka YpoK 060611eHna U cuctematusaumm 3HaHum
dopmupyembie NpegmeTtHbie: 0606WKUTb U CACTEMATM3MPOBATL 3HAHWUA U HABbLIKKU
pe3ynbrarbl YMHOXEHUS OAHOYNEHA HA MHOMOYNEH.
JInyHocTHbie: GOPMUPOBATL YMEHME MPEACTaBAATbL pe3y/bTaTr CBOEH
AEATENbHOCTH.
MeranpeametHbie: GopMUpoBaTb YMEHHME COOTHOCWUTL CBOM AENCT-
BUSI C NNaHUPyeEMbIMU pe3ynbTaTtamu, OCYLECTBAATb KOHTPOAb CBOEN
AEATENbHOCTU B NpoLecce AOCTUKEHUs pesynbTara.
Mnannpyembie Yyawuinca HayqyuTca NPUMEHNATb YMHOXEHWE OLHOYNeHa Ha MHOro-
pe3ynbrarsl YneH Npu pelleHun 3agaq.
OcHoBHbie [paBUNO YMHOXEHUS O4HOYEHA HA MHOIOYNEH.
NOHATHSA



OpraHu3auuoHHasa CTPYKTypa ypoKa

3 ®opma 3apanna gna y4awmxcs, BbiNOJHEHWE KOTOPbIX NPUBERET
Tanbl opraHu- K AOCTUXXEHUIO NNaHUPYEeMbIX pe3ynbTaTtoB
npoBegeHusa 3aumn
ypoka Vi - AnpakTuyeckue
maTtepuansbi

1. OpraHM3auMoHHbIK 3Tan

2. MNocraHoBKa uenu 1 3agay ypoka. MotTuBauusa y4e6HOW AEATENBHOCTH yYaLLUXCH

3. MNpoBepka aoMalwHero 3agaHua

4, AKtyanusa- ® YCTHO. YNpocTuTe BbipareHue:

UMA 3HaHWA 1) x2 - am 4) x2n . x4
2x*+1 - a5 5) (x™3;
3)xt-a+ 4, 6) (x)%".

5. O606weHue ® Ne 375, 377, 382, 384
U cucTemaru-

3auUuA 3HaHWH 7 Ne 101, 102

6. KoHTtponb N2 98, 100 (3, 4)
¥ KOppEeKLHUA

3HaHUA

7. NoBTOpEHUe n Ne 388, 389

8. Pednekcunn Ha ypoke s:

y4ye6HON fes- a) aKTMBHO paboTan(a);
TEeNbHOCTHU Ha 6) pa6oTan(a), HO He aKTUBHO;
ypoKe B) 6bin(a) naccuBeH(Ha).

9. UHdopma- § 10, N2 376, 383, 385

U1Aa 0 AomMall-
HEeM 3afaHuu

§ 11. YMHOXXeHHe MHOoro4sieHa Ha MHOrouYneH

TexHonoruvyeckas Kaprta ypoka N2 35

Tema ypoka YMHOXeHHe MHOro4leHa Ha MHOTo4NeH

Tnun ypoka YpOK U3y4eHUs HOBOro matepuana

Popmupyembie NpegmeTHbie: OpMUPOBaTL YMEHUE YMHOXAaTb MHOTOUYNEH Ha MHO-
pe3ynsrartbi ro4YneHx.
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JINYHOCTHbIE: YMEHWEe KOHTPONUPOBAaTb NPoLEecc U pe3ynbTtart Mare-
MaTU4ECKON JEeATEeNbHOCTU.

MertanpeamertHpie: pa3BuBaTb NOHUMaHUE CYLWHOCTU anropuTMu4ye-
CKMX NpeanucaHui U yMeHue 1enCTBOBaTh B COOTBETCTBUU C NPEANO-
MEHHbIM alroOpUTMOM.

Mnannpyembie YyalmMncs Hay4uuTca yMHOMaETL MHOMOHYNIEH Ha MHOIOYNEH.
pe3ynbrartbl
OcCHOBHbIE MpaBHiO YMHOMEHUS MHOFOYNIEHa Ha MHOFOUNEH.
NOHATHSA
OpraHW3aLMoHHas CTPYKTypa ypoKa
5 ®opma 3afaHu| ANfA yHaWMXCS, BbIMOAHEHNE KOTOPbIX NPUBEAST
Tanst opramu- K AOCTHXKEHMIO NIaHMPYEMbIX pe3yNbTaToB
npoBeaeHMs saumm
ypoka v Yye6HUK AnpaKTuyeckue
maTepuansi

1. OpraHu3aLOoHHbI# 3Tan

2. MocTaHoBKa uenn U 3agay ypoka. MoTuBauua yue6HON AeATeIbHOCTH yYaluxcs

HOBOrO Mare-
puana

3. AKTyanusa- ) YCTHO. BbINONHUTE YMHOXEHHeE:
uMa 3HaAHUIK 1) 3x{x - 1,5); 5) 10x%(0,5 + x);
2) -4,1a(10 - a); 6) x(2x2 + x);
3) 2x(5 + 3x); N yy* - 2);
4) x%x ~ 1), 8) —2a(a? + 2b).
4. NU3yyeHue 0] TeopeTtuyeckuin matepuan § 11

5. NepBuyHoe
3aKkpenneHuve
HOBOroO MaTe-

) Ne 392, 394, 396

puana 7 Ne 103
6. MoBTOpPEHHE n Ne 425
7. Utoru ypoKa Bonpoc

8. UHdopma-
u4a 0 Jomail-
HeM 3ajaHuu

§ 11, N2 393, 395, 397




MeTtoanyeckme KoMMeHTapuu

[Tpy yMHOXEHUN MHOTOYICHOB (TPEXY/IE€HA Ha ABYWIEH) GbLIa UCIOMB30-
BaHa 3aM€Ha 4 + b = ¢, YTO MO3BOMMIO CBECTH YMHOKEHUE MHOTOUWIEHOB K yKE
3HAKOMOMY ITOPUTMY YMHOXX€HHSI MHOTrOWwIeHa Ha ogHOowieH. OJHAKO 3TOT
Opu€M He CJElyeT UCTOb30BaTh B AATbHEHIIEM, a CJIEAyeT [10Jb30BaThCS Ipa-
BUJIOM YMHOX€EHHUSI MHOTOWIEHOB.

B 3aBuCHMMOCTH OT BO3MOMXKHOCTEI Klacca MOKHO OGpPaTUTh BHUMAaHUE Ha
TO, YTO NPOU3BEJIEHUE IBYX MHOTOWICHOB — 3TO MHOTOWIEH, KOJUYECTBO uJe-
HOB KOTOPOTO PaBHO NPOU3BEAEHUIO KOJUYECTBA WIEHOB MHOTOYJIEHOB-MHOXHU-
Tenel. JKenaTenbHO MOABECTH YYAIIHUXCH K CAMOCTOATENBHOMY BBIBOAY O TOM,
4YTO 3TUM CBONCTBOM MO3KHO I10J1b30BAThCs HA MIPAKTHUKE JUJIsl IPOBEPKU, HE «IIO-
TEPAHBI» JIU CaraeMble MMPU 3alMUCH NPOU3BEJEHUS MHOTOWICHOB.

IIpu paccMorpenun npumepa 2 maparpada CaelyeT 3aMETUTb, YTO JIs
YMHOXEHHS MHOTOYJIEHOB CIIPaBE/UIUBBl I1€PEMECTUTEIBHOE U COYETATEIbHOE
CBOHCTBA. JTO NO3BOJAET NPH YMHOKEHHM MHOTOWYWIEHOB BbIOMpATh MPOMU3-
BOJIbHBIN MOPsIJOK CA€J0BAHUS MHOMXHUTEICH.

TexHonoruvyecKan Kaprta ypoxka N? 36

Tema ypoka YMHOXXEeHHe MHOFo4Y1eHa Ha MHOFOY1eH

Tun ypoka YPOK 3aKpenneHma 3HaHun

dopmupyemsbie NpegmeTHble: 3aKpennTb HABbIKK YMHOMEHUA MHOroYeHa Ha MHo-
pe3synbratbi roOYNEeH.

JIMYHOCTHBbIE: HOPMUPOBaTL KPUTMHHOCTb MBILLNEHWUS, WHWULWUATUBY,
HaxoA4WMBOCTb, aKTUBHOCTb NPM PELLEHWU MaTEMAaTHYECKWUX 3ajav.

MeranpeameTtHbie: GopMUPOBATL YMEHWE CPAaBHUBATb, aHaNU3Upo-
BaTb, MOAENMPOBaTL BLIGOP CNOCO60B AEATENbHOCTH.

NMnaHupyemble Yyalunesa HayuuTes NpUMeHsiTb YMHOMEHWe MHOro4YieHa Ha MHoro-
pe3yabTarsi YNeH NpU pelieHmn 3agad.

OcHoBHblE MpaBUNO YMHOMEHUA MHOTOYNEHA HA MHOMOYIEH.

MOHATHS



OpraHu3aLUoHHanA CTPYKTypa ypoKa

3ranu!
npoBeAeHuUs
ypoKa

®opma 3apaHus AN yYalMXcA, BeINONHEHNE KOTOPbIX NPUBEAET
opranu- K JOCTHEHMIO NNAHNPYEMbIX Pe3ynbTaToB
3auuu MAAKTHYECKHE
ya YuebHuk Aua
martepuans

1. OpraHu3ayuoHHbIX 3Tan

2. NocTaHoBKa Uenu 1 3agav ypoka. MotuBauus y4e6HOW AeATENbHOCTH yHawuxcs

3. MpoBepKa gomallHero 3agaHus

4, AKTyanusa-
UHA 3HAHWHA

() YCTHO. BbiNonHNTE YMHOMEHHWE:

1) 4x(x + 10); 5) 11x%0,3 - x);
2) -4a(10 - a); 6) 5x(x? + 11x);
3) 7a(5 + 0, 1); 7) —yy® - 0,77);
4) 3x3(x + 2); 8) —a¥(a? - 2a).

5. 3akpenne-
HUEe U3YHEHHO-
ro matepuana

o) Ne 398, 400, 402, 403, 405

Ne 104, 105 (1, 2)

6. MNoBTOpPEHHE

“n N2 426

7. Pednekcus
yuyeGHoOI pfen-
TEeNbHOCTH Ha
ypoke

MNpopomxute BohicKasbiBaHne 06 ypoKe.
#1 paboTan(a) Ha ypoKe Ha OLIEHKY ... .

8. UHdopma-
uusa 0 AomaLl-
HeM 3agaHuu

§ 11, N2 399, 401, 404

KoMMeHTapuu K ynpaxKHeHUuam

N¢ 402. [Ipumeps! 3TOro ynpa)xxHEHHUsI MOXXHO PacCMATPUBATb KAK IIPONEAEBTU-
YEeCKMH MaTepual.

Tema ypoka
Tun ypoka

dopmupyembie
pe3ynbrartsl

TexHonoruyeckasa Kaprta ypoka N¢ 37

YMHOXEeHHe MHOToY/IeHa Ha MHOTOMIeH
YpOK 3aKkpenneHusa 3HaHun

NpeameTtHeble: 3aKpennuTb HaBblK YMHOXEHUA MHOro4ieHa Ha MHO-
ro4neH.
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JIuyHOCTHbBIe: pa3BuBaTb HaBbIKW CaMOCTOATENLHONW paboTbl, aHanu-
3a cBoewn paboTbl.

MeTtanpeametHbie: GoOpMUpPOBaTL YMEHWE OCYLLECTBASATL KOHTPONb
CBOEM fefTenbHOCTU B NPOLIECCE JOCTUMEHUS pesynsTaTa.

Mnannpyembie Yyalmica HayuuTcs NPUMEHATb YMHOXKEHUE MHOrO4EHa Ha MHOrO-
pe3ynbTaTthl YneH NPU pewweHnn 3aaav.
OCHOBHble NpaBKUno yMHOKEHUA MHOTOYNIEHA Ha MHOTOY/IEH.
noHsaTHs
OpraHu3auuoHHas CTPYKTypa ypoKa
®opma 3anaHun aNs yHawuxcs, BbiNoAHeHWe KOTOPbIX NpUBeaET
Sranbi opraHu- K IOCTHIKEHMIO NNaHUPYEMbiX Pe3ynbTaTos
nposeaeHus aauAm
UAAKTHYECKHE
ypoka ya Yue6HHK Aua
martepuanbi
1 2 3 4

1. OpraHn3auMOHHbIK 3Tan

2. NMocTtaHoBKa uenu U 3apa4y ypoka. Motusauma yue6HON AEATENbHOCTH yHallnxca

3. MNpoBepka gomalwHero 3aganusa

4. AKtyanusa-
UXA 3HAHWA

o} YcTHO. NpoynTainTe BhiparKeHua:
1) (10 - a)a + 10); 5) (3x2 + 2)(x + 2);

2) (1 + x)(x+ 3); 6) (11x? - x)(0,3 — x);
3) (1 - 4a)1 - a); 7) (5x — 1)(»? + 11x);
4) (7x + 5)5 + x); 8) (4 - a)(a? - 2a).

5. 3akpenne-
HHEe U3YYEeHHO-
ro marepuana

o) Ne 407, 409, 410, 418

6. KoOHTpONb
K KOppEeKLUa
3HaHu#

Ne 105 (3, 4), 106
(1), 107

7. NoBTOPEHHE

7 Ne 429

8. Pednekcus
y4ye6GHOH aen-
TeNbHOCTH Ha
ypOKe

Mpoaonrure BbicKasbiBaHUA 06 ypoKe.

1. MHe NoHpaBuACHA CEroAHALHWA YPOK, HO ... .
2. lna mMeHs TeMa TpyaHas, BOT ecnu 6ol ... .

3. Ona MeHA TeMa nérkas, u 1 ... .
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OKoH4yaHHe

1

2 3

4

9. Undopma-
u1sa 0 AOMalLL-
HeM 3ajaHuu

§ 11, N2 408, 411, 427

TexHonoruyecKkas Kaprta ypoka N2 38

Tema ypoka YMHOMEeHHe MHOro4sieHa Ha MHoro4nen
Tun ypoka Ypok 0606LeHUs 1 cucTeMaTudaLmmu 3HaHUM
dopmupyembie MpeagmetHbie: 0606WHTL U CUCTEMATU3UPOBATbL 3HaHWA yYalwmxca o6
pe3ynbTartbl YMHOMEHUU MHOro4fieHa Ha MHOTOY/EH.
JInyHocTHbIe: pa3BuBaTb NO3HaBaTENbHbIM UHTEPEC K MaTeMaTUKe.
MeranpegmertHbie: GOpMUPOBaTL YMEHUE CTaBUTb U GPOPMYNIUpOBaTL
ona cebq HoBble 3agayun B y4€be n Nno3HaBaTeIbHOW AEATENbHOCTH.
Mnannpyemble Yyawmnca HayuuTca NPUMEHATb YMHOXEHWE MHOroYleHa Ha MHOro-
pe3ynbTarol YNEH MpU peLleHnn 3ajan.
OcHoBHblE MpaBuNoO YMHOXEHWS MHOrOY/IeH@ Ha MHOIOYNEH.
NOHATHA
OpraHun3auuoHHas CTPYKTYpa ypoKa
dopma 3ajaHuAa ANA yHalwmuxca, BbINOIHEHWE KOTOPbIX NPUBERET
Sransi oprahu- K IOCTMXEHUIO NNaHUPYEMbIX PE3yNbTaToBs
npoBeAeHHUA 3aLum
naaKTU4YecKue
ypoka va Yye6HuK Aua
marepuvansi
1 2 3 4

1. OpraHu3auuoHHbIA 3Tan

2. NMocTtaHoBKa uUenu 1 3afay ypoka. Motusauusa yue6HOM AEATENbHOCTH yYalUxca

3. NpoBepKa AomMallHero 3agaHusa

4. Aktyanusa-
KA 3HaAHUK

o YCcTHO. MNpoynTainTe BbiparKeHus:
1) (5 - x)(x + 10);

2) (0,1 + x)(x + 22);
3)(4-a)3-a) 7
4) (x + 3)(1 — x); 8

6) (1522 — x)(5 +
)

5) (x2 + 1)(3x + 2);

(5b - 3)(b? - b);
) (8 — y)(y? - 6y).

x);




OKOH4YaHue

1

2 3 4

5. 06061eHue
U cUcTemartu-
3auua 3HaHUN

) N2 412, 416, 420-422, 424

n N2 108-110

6. NoBTOpeHune

“n Ne 428

7. Pednekcus
y4ye6GHOM pen-
TeNbHOCTU Ha
ypoke

{1 aymalio, AoMallHee 3aaaHue ana MeHs 6yaer:
a) NErkum/TpyaHbIM;
6) MHTEpPECHbIM/HEUHTEPECHbIM.

8. UHdopma-
LMs 0 AOMalL-
HeM 3afjaHuu

§ 11, N2 413, 415, 417

KoMMmeHTapum K ynpaxXHeHUsaMm

Ne 420. ab-ba-ab = (10a + b)(10b + a) — ab = 100ab + 10a? + 1062 + ab —
—ab = 10(10ab + a? + b?).

N2 421. Mmeem: a

=6n+ 3, y=6m+ 2 Torma xy = (bn + 3)(6m + 2) =

=36mn+ 12n+ 18m+ 6 =6(6bmn+ 2n+ 3n + 1).
Ne 422, [Tocne PacKpbITHSI CKOOOK U IIPUBEACHUS MMOJAOOHBIX CllaraeMbIX Bhlae-
JuTh BRIpaXKeHue ab + bc + ac.

§ 12. Pa3znoxeHne MHOMo4JIeHOB Ha MHOXXHUTE/N.
BbiHeceHue o6Wero MHOXUTENA 3a CKOGKH

Tema ypoka

Tun ypoka

dopmupyembie
pe3ynbrars!

TexHonornvyeckasa Kaprta ypoka N¢ 39

Pa3noxeHne MHOrouneHoB Ha MHOXuTenu. BbiHeceHue obGujero
MHO)XHUTENA 3a CKOGKU

YpOK nsyyeHusa HoBoro martepuana

MNMpeameTHbie: NO3HAKOMWUTL Y4alWMXCA € onepauved pasfnomeHus
MHOro4neHa Ha MHoxuTenu, GopMUpoBaTh yMEHWE BbiHECEHUA 06-
LLEero MHOXMUTENS 3a CKOGKM.

JInyHocTHbIe: GOPMUPOBATL CNOCOBHOCTb OCO3HAHHOro BbiGOpa W No-
CTPOEHUA AanbHenLen MHAWBNAYaNbHOW TPAEKTOPUU 0BYYEeHUs.

MertanpeameTHbie: GOpMUPOBATL YMEHWE WUCMONb30BaTL NpUobpe-
TEHHbIE 3HAHMA B MNPaAKTUYECKOW AEATENLHOCTY.

63



lMnanupyembie

Yyawunca Hay4UTCA pacKnajbliBaTtb MHOMoYNeH Ha MHOXWTEeNnUu, UcC-

~ pe3ynbratbl Nnonb3ysi METO/, BLIHECEHUA OOGLLIErO MHOXUTENNA 38 CKOOKM.
OCHOBHbIE PaznoxeHne MHoroyneHa Ha MHOMUTENU, BblHECEHUE 06LWero MHo-
MOHATHUA HUTENA 38 CKOOKU.
OpraHun3aumMoHHana CTPyKTypa ypoKa
dopma 3apaHus ANA YHalMXCsi, BLINOAHEHWE KOTOPbIX NPUBEAET
Jransbi opraHu- K JIOCTUIKEHMIO NNAHUPYEMbIX pe3ynbTaToB
npoBeAEHUs o~
UaaKTn4eckue
ypoka va Y4eGHuK Avaa c
mMarepuansi

1. OpraHu3aumnoHHbIA 3Tan

2. NocTtaHoBKa uenu u 3agayd ypoka. Motusauua yue6HOW AeATeNbHOCTU YYaLLUXCH

3. Aktyanusa-
UHMA 3HAHUW

) N2 430, 431

4. U3yyeHue
HOBOro marte-
pnana

o} TeopeTuyeckuit matepuan § 12

5. NepBuyHoe
3aKpenneHune
HOBOrro mMarte-

) Ne 433 (1-14), 435, 437, 439

2 Ne 111, 113 (1, 3)

puana
6. MoBTOpeHune n N2 470
7. NTorm ypoka Bonpockl 1, 2

8. UHdopma-
uMa o gomau-
HeM 3ajaHuu

§ 12, sonpocskl 1, 2, N2 434, 436,
438, 440

MeTtoanyeckne KoMMeHTapuu

Paznoxxenne MHOroujeHa Ha MHOXUTEJIU — IPeoOpa3oBaHUE, B ONpexe-
JIEHHOM CMBICJE OOpPAaTHOE YMHOKEHHUIO MHOrowieHos. HayuuTs yueHukoB pac-
KJIabIBaTh MHOTOYJIEHbI HA MHOKUTENU FOPa3fo CJIOKHEE, YEM HAYYUTb YMHO-
*aTb MHOrouneHbl. OBrafeTb NpuéMaMH pPasIOKEHHUA MHOIOWICHA Ha MHOXH-
TEIn OYeHb BakHO. Takoro posa npeoGpasoBaHus OyAyT NPUMEHATLCA IpPHU
MU3Yy4EHUM MHOTHX TEM: YIPOIUEHUE BBIPAKEHHH, pEIICHHE YPAaBHEHUM, HAXOX-
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JEHUE 3HAYECHUS BbIPa)KEHUSA M T. A. Ta MOTUBAIIMOHHAA LEJIb OTPAXKEHA B TEK-
cte maparpada.

Pa3noxeHue MHOro4wieHa Ha MHOXXHTEJIU METOJOM BbIHECEHHUs ODIIero
MHOXMTEJIA 32 CKOOKM OCHOBAaHO Ha XOPOIIO 3HAKOMOM y4alllUMCs Paclpeaeiu-
TEJIbHOM CBOWCTBe yMHOXxeHMs1. Ha aTo cieayeT o6paTUTh BHUMAHHUE YUALUXCH.
Taxsxe MOXXHO HaIITOMHUTD yYAIMMCsI, YTO NPABUJIO NPUBEAEHUS MOJOOHbIX CIa-
raeMbIX OCHOBAQHO Ha BbIHECEHUU OOIIETO MHOMXUTES 32 CKOOKH.

KomMenTapuu k 3agade 1 npumepa 1 odeHb BaxHbL. 31ech Mbl (pakTHUe-
CKM JIOTOBAapUBAEMCH, B KAKOM CJlydae pelIeHHE 3aJa4yM Ha Pa3loxKEHUE MHOrO-
YJIeHa Ha MHOXXHTEJIN MOXHO CUYUTATh 3aBEPUIEHHDIM.

3ajzava, pazobpaHHas B IpUMepe O, JOCTATOYHO CJIOXKHAsA. 3[eCh MpoBe-
JI€HO HCCJIEOBAaHUE YPaBHEHMS C ImapaMeTpoM. Takoro poja 3azauu Tpagulu-
OHHO TPYJHBI JUISl YIAIUXCH.

TexHonornyeckasa Kapta ypoka N2 40

Tema ypoka Pa3nomeHnne MHOrouwleHoB Ha MHOMMUTenHu. BbiHeceHue obuero
MHOXXHUTENA 3a CKOGKH

Tun ypoka YpOK 3aKpenneHns 3HaHun
dopmupyemsbie MNpeameTHbie: 3aKpennTb HaBblK BblHECEHWUA OBLWEro MHOXUTENA 3a
pe3ynbrarbl CKOGKM.

JIn4HOCTHbIe: GOPMUPOBATL YMEHWE MpPeACTaBNATh pe3ynsTaT CBOeH
AEATeNbHOCTU.

MertanpeamMeTtHbie; GOPMUPOBATL YMEHME CaMOCTOATENbHO ornpese-
NATb LEeNU CBOEro o6y4eHus.

Mnannpyemsoie Yyawmnca Hayyutcs pachiafiblBaTb MHOMOY/IEH Ha MHOXMTENN, UC-
pe3yabrarbi NoNb3ya METO/l BbIHECEHWUA 06LEero MHOXUTENS 3a CKOOKM.
OcHOBHblE PasnoxeHne MHOroyneHa Ha MHOXXWUTEeNU, BblHECEeHUe O6LEero MHo-
NOHATHSA WUTEenNs 3a CKO6KW.



OpraHu3auuMoHHas CTPyKTypa ypoka

Jrans
npoBegeHUs
ypoKa

®opma
opraHu-
3auuu

ya

3apaHns AnA yqalwuxcs, BLINOMHEHNE KOTOPbiX NPMBEAET
K AOCTMXKEHMIO NNaHNpyeMbiX pe3ynbTaToB

AupakTtuyeckue
marepuanbi

YyeOHuUK

1. OpraHM3auMOHHbIN 3Tan

2. NocTtaHoBKa Uenu ¥ 3agay ypoka. MotuBauua y4e6HON feATeNbHOCTH yHaLUXCca

3. NpoBepKa gomawHero 3afgaHus

4. AKtyanusa- (3 N2 433 (15-21)
UUA 3HAHUA
5. 3akpenne- o) N2 441, 443, 446, 447, 449, 451,
HUE U3YYEHHO- 455, 469
ro matepuana
n Ne 114
6. MNoBTOpEHHUE n Ne 471

7. PedbneKcus
yye6HOM aen-
TENbHOCTU Ha
YpOKe

OTBETbLTE Ha BOMpOC.
Kakue aTanbl ypoka Bbl cyuTaeTe Hanbonee yaa4HbiMu
1 noyemy?

8. UHdopma-
umMs 0 fomaul-
HEeM 3aflaHuun

§ 12, N2 442, 444, 448, 456

KomMMeHTapuu K ynpaxXHeHUaM

Ne 441 (5-8). Hepeako B pemenun Takoro Tuna npyuMeposB ydalMecs JOIMYCKaoT
omunbKy NpY BEIHECEHHHU —]1 BO BTOPOM CJIaraeéMOM.
Ne 446. Imeem: n + n2 = n(n + 1). B npaBoii yacTu paBeHCTBa 3alIMCAHO POU3-

BE€JIEHUE JIBYX IOCJIEA0BATENbHBIX HATyPAIbHBIX YHCEJI, OJHO U3 KOTOPBIX
SIBJISAETCH YETHDBIM.

Ne 455 (1). a®b + ab? - 2ab = ab(a + b) — 2ab = 2ab — 2ab = 0.
N2 455 (2). 12a%b + 16a2b? + 32a’b = 4a*b(3a + 4b) + 32a%b = 4a®b - (-2) + 32a%b =

= 24a?b.

N2 456 (2). a®b* — 2a5h° — a*b® = abb* — a*b® - 2a°b® = a*b*(a® - b?) - 2a°b° =
=a*b*(2ab + 1) — 2a°b> = 2a°b® + a*b* — 2a°b® = a*b*.
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TexHonornyeckasn Kapta ypoka N2 41

Tema ypoka Pa3snoxeHne MHOrouneHos Ha MHoOXMUTenu. BbiHeceHue o6uwero

MHOXMUTENA 3a CKOOGKH
Tun ypoka YpoK 0606LweHna U cucteMatusauumn 3HaHUn
dopmupyemoie NpeameTtHbie: 0606WUTL U CUCTEMATM3UPOBaTh 3HAaHWUA W HaBbIKWU
pe3synbrarsl BbIHECEHUA OOLLEro MHOXMUTENS 38 CKOOKM.

JInyHocTHbIE: GOPMUPOBATb YMEHWE COOTHOCUTb NOSYYEHHLIW pe-

3ynbTaT ¢ NOCTaBNEHHON LEeNbio.

MertanpeamertHble: $opMUpOBaTL YMEHWE OCYLIECTBNATL KOHTPONb

CBOEN AeATenbHOCTM B NPOLECCe AOCTUHEHUS pelynbTarta.
lNnannpyemsie Yyalwmnca Hayyutcs NPpUMEHSATb pa3noXeHue MHOrouneHa Ha MHo-
pe3ynbrartsi UTENU NPU pelleHnn MmaTeMaTUyecKux 3aga.
OcHoOBHbIE PasnoxeHne MHOroyneHa Ha MHOMWUTENMU, BbiHECEHWE OBLLEr0 MHO-
NOHATHUSA UTena 3a CKOOKM.

OpraHn3aunoHHas CTpyKTypa ypoka
dopma 3apaHna gna y4alluxcs, BbiNOJHEHHE KOTOPbIX NPpUBEAET
dranb opraHu- K AOCTWXEHHIO NNAHNPYEeMbIX Pe3ynLTaTos
nposegeHuna 3aumm
UAaKTU4eCKue
ypoxa vi Yue6HUK Aua
martepuvansi
1 2 3 4

1. OpraHu3auUnoHHbIX 3Tan

2. MocTaHoBKa Lenu u 3agay ypoka. MoTuBauus y4e6HOM AeATeNbHOCTH yHaWuxcs

3. NMposepKa aoMaLlIHero 3agaHus

4. AKTyanuaa-
UMA 3HAHUN

® | Ne4a4s

5. 0606uieHue
M cucTemaTtu-
3auusa 3HaHUK

> Ne 453, 457, 459, 461, 463, 465,
467

4 Ne 115

6. KoHTponb
W KOppeKuus
3HaHUK

Ne 112, 113 (3, 4)
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OKOHYyaHHe

1

2 3 4

7. NoBTOpeHue

U Ne 472

8. Pedpnekcus
yuye6HOH aes-
TEeNbHOCTH Ha
ypoKe

MNepeuncnute OCHOBHbIE NPOGNEMbl U TPYAHOCTH, KOTOpble
Bbl UCNbLITLIBANU BO BPeMms ypoka. Kakumu cnoco6amu Bbl
UX Nnpeoponesanu?

9. UHudopma-
uus o gomaiu-
HEeM 3ajaHun

§ 12, N2 454, 458, 460

§ 13. Pa3noXXeHne MHOro41eHOB Ha MHOXXHUTENHN.

TeMa ypoka
Tun ypoka

Popmupyemsbie
pe3ynbraTbi

lnaHnpyembie
pe3yabratbl

OcHoBHble
noHATHA

Mertoga rpynnupoBKH

TexHonoruyeckaa Kapta ypoka N2 42

Pa3snoyeHue MHOTOUYNIEHOB Ha MHOXMTENN. MeToa rpynnuMpPoOBKH
YPOK U3y4eHus HOBOrO Marepuana

MNMpeameTtHsbie: GOpMUPOBATL YMEHWE pacKNaabiBaTb MHOFO4YNEH Ha
MHOMMWTENN METOAOM FPYNNUPOBKM.

JInyHOCTHbIE: GOPMUPOBaTh MHTEPEC K U3YYEHUIO TEMbI U XenaHue
NPUMEHATb NPUOBPETEHHBIE 3HAHUA U YMEHUS.

MeranpeamertHbie: ¢opMUpoBaTb YMEHUE COOTHOCUTb CBOW [EMUCT-
BUA C NNAaHUPYyEeMbIMU pe3ynbTaTaMy.

Yyauminca HayduTca packnaabiBaTb MHOTOYIEH HA MHOXUTENN METO-
QIOM FPYNMUPOBKM.

MeToa rpynnupoBKH.



OpraHu3alMoHHaA CTPYKTypa ypoKa

Jrtanbl
nposeaeHus
ypoKa

dopma
opraHu-
3auumn

ya

3apgaHus gns yyawmxcs, BbiNOfHEHHE KOTOPbIX NpUBEAET
K JOCTHXEHMIO NNaHUPYEMBbIX Pe3yNbTaToB

AnpaKTu4eckue

Y4yebHUK
maTepuansi

1. OpraHu3aLuMUOHHbIA 3Tan

2. MNocTtaHoBKa uenun U 3agay ypoka. Motusauua yue6Hon AeATEeNbHOCTU yyalluXca

3. AKtyanusa- 0 YCTHO. PasnomuTe Ha MHOMUTENN MHOMQUNEH:
UMA 3HaAHUA 1) 3x - 1,5; 5) 10x* + x2
2) 10a? - a; 6) 2x°
3) 15x2 + 3x; 7) 3y3 —9y,
4) 22x2 - 11x; 8) —2a* + 24°.
4. K3yyeHune (o2} TeopeTtnyeckui matepnan § 13
HOBOro mare-
puana
5. MNepBuyHoe o} N2 476, 478, 480
3aKpenneHue
HOBOro mare- " Ne 116 (1-4),
puana 117 (1)
6. NMosTopeHHne 7 Ne 493

7. Pebnekcusa
y4e6HOH paesn-
TENbHOCTH Ha
ypoKe

MNpogonmxuTe BbiCKa3bliBaHUs 06 ypoKe.
A ysnan(a) ... .

A Hayumncs(acn) ... .

f noHsan(a), 4To mory ... .

8. UHdopma-
uusa 0 Aomall-
HEeM 3ajaHuun

§ 13, N2 477,479, 481

Metoanyeckne KOMMeHTapum

PasjoxkeHne MHOro4wieHOB HA MHOXKUTEIN METOAOM IPYIIIHPOBKU — TeMa
TPaAMIIMOHHO CJIOXHAA A8 yyamuxcs. g Toro 4To6s1 cpopMUpPOBATE YMEHHE

BUAETDb HYKHYIO I'DYIIIIMPOBKY CJIara€MbIX, HaJO PE€IINTb 3HAYHUTEJIBHOE KOJIN4Ye-

cTBO ynpaxsHeHuil. M gaxe B aToM cayuae jganeko He Bcerja yaaérca chpopmu-
POBaThb y y4alUXcs JOCTATOYHO YCTOMYMBBIE HAaBbIKU. 1ToaTomy B 3aBHCMMOCTH
OT BO3MOXHOCTEH KJIaCCa MOXET OKa3aThCs IeJeCOOGPa3HBIM OrpPaHUYHTLCS
pelleHrneM NPOCThIX 33/a4 U 3aJa4 CPEJHETO YPOBHSA CIOXKHOCTH.




Yyamuecs A0MKHBI YCBOUTD, YTO JJIS Pa3/IOXKEHUsi MHOTOWIEHA €ro uie-
Hbl HEOOXOAUMO CTPYIIIMPOBATh TAK, YTOOBI CJaraeMble B KKIOM TpyIIle UMe--
a1 o6mMi MHOXUTENb. OZHAKO 3TO yCJOBHE HE SIBISETCS JOCTATOYHBIM IJIst
Pa3IOXKEHUA MHOTOUJIEHA HA MHOXUTEJIH.

TpaauuronHoit omu6Koil yyamuxcs sBJASETCH HEBHUMaHHE K 3HAKaM,
BCJIEICTBUE YETO HA CTAAMU U3MEHEHUs NMOPSAKA CJIE€AOBAHUS CJAaraeMbIX «Te€psi-
I0TCSl» MUHYCBHI. B 1ie1sx npouiakTUKu 3Toi OmMOKU ciefyeT OOpaTUTh BHU-
MaHU€ Ha Takoe npeob6pasoBanue: @ — b = a + (-b). Ilpu sToM B 3aBUCHMOCTH
OT BO3MOXHOCTEM KJacca U OTAEJbHBIX y4YaHIMXCAd MOXHO PEKOMEHIOBAaThb
0dOPMIIATH OTPULIATEILHBIN KO3(PUIUEHT OJHOWIEHA, B YJACTHOCTH K03 du-
nueHT (—1), Kak OTJe/NbHbII MHOXUTEJIb, 110 KpailHel Mepe, Ha Ha4albHOM CTa-
JUU U3y4EeHUS TEMBI.

3aMeTuM, UTO B JaIbHEIIIEM 3TOT IPUEM IEpeXoJa OT Pa3HOCTH K CyMMe
OyzeT MUPOKO MCIOIb30BATLCA, HarpuMmep, B § 18 npu BbIBOAE pOpMYJIBI pas-
HOCTH Ky6GOB C TOMOLIbIO (POPMYJIbI CYMMBI KyGOB.

Takxe crexayer o6paTUTh BHUMAaHHE Ha CUTYalMIO, KOTJAA Iepe] CKOOKa-
MU, B KOTOpbI€ 3aKJIOYAETCS IPYINA CJAaraeMbIX, CTABUTCH 3HAK «MHHYC».

Crnenyet BpIpaboTaTh y Y4aMIMXCsl HABBIKM PACIIO3HABAHUS TOXAECCTBEHHO
PaBHBIX MHOTOWIEHOB, UMEIOMINX Pa3JNYHbI BHEIHUIH BUA. TUIIMYHBIM npu-
MepoM siBisieTcs mapa —a + b u b — a.

TexHonoru4yeckasa Kapta ypoka N2 43

Tema ypoka PasnoxeHne MHOroYneHoB Ha MHOXXUTeNU. MeToa rpynnUupoBKH
Tun ypoka YPOK 3aKpenneHua 3HaHuM

Popmupyembie MNpeameTHble: 3aKPENUTb HABbIK Pa3/IOKEHUA MHOTOYI€Ha Ha MHO-
pesyabTarbl HUTENU METOAOM TPYNNUPOBKH.

JIM4HOCTHbBIe: GOpMUPOBATL YMEHWE NnaHuWpoBaTb CBOWM AENCTBUA
B COOTBETCTBUU C y4eBHbIM 3aJaHuem.

MertanpeamerHbie: $¢OpMUpOBaTb YMeHME CTaBuUTb U DOPMynUpo-
BaTb ANA cebs HOBble 33Ja4u B y4é6e u no3HaBaTeNbHOW JeAaTenb-

HOCTW.

MnaHupyemble YyalMncs HayyuTcs pacKiafblBaTb MHOTOYNEH HA MHOXUTENN METO-
pesynbTarsbi ACGM TPYNNUPOBKHK.

OcHOBHble MeToa rpynnupoBKy.

NOHATHA
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OpraHn3auMoHHaA CTPYKTypa ypoKa

dopma 3apaHuna Ana yyawmxcs, BbiNoNHEHWE KOTOPbIX NpUBeaéT
ranki opraHu- K AOCTMIKEHNIO NIAaHUPYEMBIX PE3yNbTaTos
nposeaexns alum
MAAKTHYECKHEe
ypoka ya YyeGHuK Ava
matepuansbl

1. OpraHM3auMoHHbIA 3Tan

2. NMocTtaHoBKa Uuenu U 3aga4y ypoka. MotuBaums y4ye6HON AEATENbHOCTH yHalluxca

3. NpoBepKa AOMaLIHEro 3agaHus

4. AKtyanusa- (o) YCTHO. PasnomuTe Ha MHOMMUTENN MHOMOYNEH:

UHUA 3HaHWA 1) 9x + 36; 4) x? + 16x; 7) 5y? — 2,5¢5
2) a® - 4,4aq; 5) 1322 + a5 8) 3a* + 11a’.
3) 35x2 - Tx; 6) 4x3 — 4445,

5. 3akpenne- o Ne 482, 484, 489, 490

HUe U3YyYEeHHO-

ro marepuana “ N2 118

6. NoBTOpEHUE 7 N2 494

7. Pednekcua OTBeTbTE Ha BOMNPOC.

yye6HOM aen- KaKue atanbl ypoKa Bbl cyuTaeTe Havbonee yaaiHbiMu
TEeNbHOCTH Ha U noyemy?

ypokKe

8. UHdopma- § 13, N¢ 483, 485 (1, 2), 495

u1Ma o JomMaul-
HEeM 3ajaHuH

KoMMeHTapum K ynpaXHeHUam

N2 484 (1). CJIe,z[yeT 06paTI/lTb BHMMAaHHE YYalIUXCsA, YTO 3TOT IPUMEP MOXKHO pe-
HIATh ABYMs crioco6amu: (pOpMHUPOBATH FPYIIIBI IO TPH HJIM IO JBa CJlarae-
MBIX.

ITepssiit crioco6:

m?n +mn —5—5m+n - 5m?= (m?n+mn+n) + (-5 - 5m — 5m?) =
=nm?+m+1)-5(1+m+m? =(m>+m+ 1)(n-5).

Bropoii criocob6:
m’n+mn-5-—5m+n-5m?=(-5+mn)+ (m*n—-5m? + (mn-5m) =
=(n-5)+m?n-5)+mn->5)=(n->5)(1+m+m?).

Crnexyer o6paTUTh BHHMAHHE YYaLIMXCs, YTO 06a 3TH CIoOCo6a MpUBEIH
K OJHOMY M TOMYy )K€ pe3y/IbTaTy (IOJy4eHHBIE PA3JI0XKEHUsS OTINYAIOTCA
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TOJIBKO IMOPAAKOM CJIE€AOBAHUSA MHOXHTEJICH U C/IaraeMbIX B Ka)KJIOM MHO-

KUTENE).
TexHonoruyeckas Kapta ypoka N¢ 44
Tema ypoka PasnomeHnne MHOro4eHoB Ha MHOXHTeNH. MeToa rpynnUpoBKu
Tun ypoka Ypok 0606weHunsa U cucteMatnsauunm 3HaHui
dopmupyembie MpeamerHbie: 0606WUTL U CUCTEMATU3UPOBATL 3HAHUA U HaBbiKKU
pesynbrarbl Pa3noXEHUA MHOTOYNEHA Ha MHOXUTENN METOAOM rPYNNUPOBKMK.
Jln4yHOCTHBIE: pa3BuBaTh NO3HaBaTeNbHLIN MHTEPeC K MaTeMaTuKe.
MeranpegmeTtHbie: pa3BMBaTb MOTUBbLI U UHTEPECHI CBOEH NO3HaBa-
TENbHOK AEATENBHOCTH.
Mnanupyembie Yyalwmnmnca HayuuTcs packnagbiBaTb MHOMOY1IEH Ha8 MHOXUTENNU METO-
pe3ynbrartbi [OM rpyNNUPOBKMK.
OcHoOBHbIE MeTog rpynnupoBku.
noHsaTHA
OpraHu3aunoHHasa CTPYKTypa ypoKa
®dopma 3agaHusa Ana yvawmxcs, BbINONHEHWE KOTOPbIX NpuBeaET
Jrans! opramuu- K AOCTUMEHHIO NIAHNPYEMbIX Pe3yNLTaToB
nposeaeHun 3aunm
ypoka va YuebHUK Ounpaxktuueckue
Marepuanbl
1 2 3 4

1. OpraH¥3aumnoHHbIA 3Tan

2. MoctaHoBKa Uenu U 3aaa4 ypoka. MoTusauus y4e6HOM AEATENBHOCTH y4allUXCH

3. MposBepKa gomallHero 3afgaHus

4. AkTyanusa- o ¥YcTHO. Ha3osuTe cnocobbl pasnoxme-

UMsi 3HAHUHN HWUS MHOIOYNEHOB Ha MHOMXMUTENN.

5. O6o6ueHune o> N2 486, 487, 491, 492

M CUCTEMATM- oo

3auusa 3HAHUA 7l Ne 119

6. KonTtponb 7l Ne 116 (5-8),
U KOppeKUUa 117 (1)
3HaHuH
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OKOHYyaHue

1

2 3 | 4

7. Pednekcusa
yuyeb6HOM gen-
TEeNbHOCTU Ha
ypoke

OTBETbLTE Ha BOMPOCHI.

Y10 Bam 6onee Bcero yaanocb Bo Bpemsa ypoka?

Kakue BUAbl AeATENBHOCTHU 6biNK BbINONHEHbI BAMKW Hanbo-
nee ycnewHo? HazoBute Hanbonee apHEeKTUBHbLIE U3 HUX.

8. Uudopwma-
LMs o gomall-
HEeM 3afaHnn

§ 13, N2 485 (3, 4), 488, 496

KomMmeHTapuu K ynpaxHeHuam

N¢ 487, 488. ITO JOCTATOYHO TPYAHbIE AT CEMUKIACCHUKOB 3a7lauu. B 3aBucu-
MOCTH OT BO3MOXKHOCTEH KJIacca I1€J1eCO00pa3sHO paCHIMPUTh KOJTMYECTBO
3agau 3a cuér 3axaum 119 u3 «C6opHMKA 3a1a4 U KOHTPOJbHBLIX paGoT Mo
anre6pe i 7 xaaccar.

Ypok N? 45

KoHuTtponbHan pa6ora N2 3

§ 14. Mpou3sBeaeHne pa3HOCTU U CYMMbI [IBYX Bbipa)KeHUH

Tema ypoKa
Tun ypoka

dopmupyembie
pe3ynbrarsl

Mnanupyemsoie
pesynbrarbl

OCHOBHblE
NOHATHSA

TexHonoru4yeckan Kapra ypoxka N? 46

NponseeaexHne pa3zHOCTH U CYMMbI ABYX BbipaXKeHHH
YPOoK U3yyeHuss HoBOro matepuana

MpeametHbie: GopMUPOBaTL YMEHUE NPUMEHATL NPaBMNO Npou3se-
AeHWA Pa3HOCTH U CYyMMbl [IBYX BbipaXKeHWH.

JInyHocTHbIe: HopMUpPOBaTL LIENOCTHOE MUMPOBO33PEHUE, COOTBETCT-
BYlOLleE COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKU WU 06LIECTBEHHOW
NPaKTUKM.

MertanpegmerHbie: GopMUpOBaTL YMEHUE CaMOCTOSATENLHO onpeje-
NATb LeNn CBOero oby4eHus.

Yyawmnca HayyuTca NpUMEHSATb NPaBuiO NPOU3BEAEHUS Pa3HOCTH
W CYMMbl ABYX BblpaeHHWH.

dopmMyna COKpaLEHHOrO YMHOXEHUS, NPaBUNO NPOU3BEAEHUs pas-
HOCTW U CYMMbl /IBYX BbiPaKeEHHH.
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OpraHv3auMoHHanA CTPYKTypa ypoKa

ar ®opma 3aaaHus ANA yHalmuXcs, BLINOAHEHHE KOTOPbIX NPUBEAET
ansl opraHu- K NOCTHIKEHMIO NNaHMPYEMbIX Pe3yNbTaToR
nposeaeHus
ypoKa 3auuu AunpakTuyeckne
)71 Y4ebHuK
marepuans

1. OpraHusauMOoHHbINA 3Tan

2. NoctaHoBKa Uenn U 3agayv ypoka. MotuBaumusa y4e6HON AEATENbHOCTHU YHaLUXCA

3. AKTyanusa- (o] Ne 497

LKA 3HAHUH

4. U3yyeHue o} TeopeTuyecknn matepuan § 14
HOBOrO Marte-

puana

5. NepBHYHOE (o} N2 499, 500 (1-5), 502, 504
3aKkpenneHune
HOBOrO Mare-
pnana

U N2 120 (1-6)

6. MNoBTOpEHUe 7] Ne 525

7. Utorn ypoka Bonpoch 1, 2
8. Undopma- § 14, sonpocbi 1, 2, N2 501, 503,
umMAa 0 AoMall- 505

HeM 3apaHuu

MeTtoauMyeckue KOMMeHTapuun

TeopeTnueckuit MaTepran 3Toro naparpaga 10cTaTo4HO MPOCT, MO3TOMY
MOJKHO IIPE€JUIOKHTD yYalIUMCS IIPOYUTATh TEKCT caMocTosaTeabHO. [lociae npo-
pPaGOTKH y4JaIIMMMCS TEKCTA CJIEAYET 3aJaTh BONPOCHI, NIPUBEAEHHBIE B KOHLIE
naparpadga. Takxe 1esecoo6pa3Ho 33JaTh BOIPOC, NOYEMY ITOTYYEHHOE TOX/E-
CTBO Ha3bIBAIOT (DOPMYJION COKPAIEHHOIO yMHOXEHHUS.

IIpu oTpaboTke HAaBBIKOB NPUMEHEHUS (POPMYJIbl IPOU3BEAECHUS PA3HOCTU
M CyMMbl 0CO60€ BHMMaHHE Hajo O6paTHTb Ha BbIpaxeHus Buga (a + b)(b — a),
(a + b)(-a + b), (—a + b)(—a — b). UMeHHO npu npeoGpa3oBaHMN TAaKOro BUAA
BBIPAKEHUH ydYalIMecs AONYCKAIOT HanWOOJblIEE KOJIMYECTBO omMbOoK. 3aech
y4aIMMCs MOKHO JaTh TAKOH COBET: OPHEHTHUPOBATLCH HAa BbIPAXKEHUE B CKOG-
Kax, COAepIKalliee pasHOCTb.

IMogpo6GHble 3agaun paszobpansl B npuMepax 1 u 2 maparpada.
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(DopMyJIy MIPOMU3BEJEHUS PA3HOCTH U CYMMBI JIBYX BBIPAXXEHUH U €€ CJlo-
BECHYIO (POPMYJIMPOBKY ydaluecs I0DKHBI 3aioMHUTh. He o6A3aTenbHO Tpe-
6oBaTh OT y4amuxcs (GOPMaJbHOTO 3ayYMBaHUA CIOBECHON ¢GOpPMYyIHPOBKY;
OHAKO YYal[HUICA JOJDKEH, 3alIOMHHUB (POPMYJly, YMETh MO HEH BOCIPOU3BE-
CTH CJIOBECHYIO (POPMYJIMPOBKY GIM3KO K TEKCTy, NPUBEIEHHOMY B yueb-

HUKE.
TexHonoruyeckan Kapta ypoka N2 47

Tema ypoKa MpousBeaeHne pa3HOCTH U CYMMbI ABYX BbipaMeHUin
Tun ypoka YPoK 3aKpenneHus 3HaHun
dopmupyemsbie NMpegmeTHbie: 3aKpenuTb HaBblK MPUMEHEHUS NpaBuna npoussene-
pe3ynbrarbl HUSA Pa3HOCTU U CYMMbl ABYX BbipDaXeHWH.

JIn4HocTHble: dopmupoBaTbh CNOCOGHOCTb OCO3HaHHOrO Bblbopa

W NOCTPOEHUNA AanbHEWWeNn MHAMBUAYANbHOW TpaeKTopuu obydye-

HUS.

MertanpegmertHsbie: GOpMMPOBaTbL YMEHWE pa3BuBaTb MOTUBLI U UH-

Tepecb! CBOEN No3HaBaTe/bHON AeSTEeNbHOCTH.
Mnauupyemsoie Yyawmncs HayyuTcs NPUMEHATL NPaABUNO NPOUM3BEAEHUS PA3HOCTU U
pe3ynbrarsl CYMMbl ABYX BbiPaXEHUW.
OcHOBHbIE dopmyna COKpalEHHOr0 YMHOMEHNS, NPaBuio NPOU3BEAEHUA pas-
MOHATHSA HOCTU U CYMMbI ABYX BblpaMeHWH.

OpraHn3aunoHHas CTPYKTypa ypoKa
dopma 3apaHusa ana yyawmxcs, BbiNnoAHEHHWE KOTOPbIX NPUBEET
Srans opraHu- K AOCTHXKEHUIO NNAHUPYEMbBIX PE3YNbLTATOB
nposeapeHun 3auum
MAaKTUYECKHne
ypoka vi Yue6HHK Ava
MaTepuansbl
1 2 3 4

1. OpraH1M3auMoHHbIA 3Tan

2. lNMocTtaHoBKa Lenu 1 3agay ypoka. Motusaums y4yeGHOH [EATENBHOCTH yYaLLUXCA

3. MNpoBepKa aomalHero sagaHua

4. AKtyanusa-
UuA 3HaHUHK

O] ¥YcTHo: N2 500 (6-10)
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OKOHYaHne

1

2 3 4

5. 3akpenne-
HWe U3yyeHHo-
ro matepuana

® Ne 508, 510, 512, 513, 515

N2 120 (7-10),
122 (2, 3)

6. NoBTOpeHne

U Ne 526

7. Pedpnekcun
yuye6HOM Aes-
TeNbHOCTH Ha
ypoKe

MpogonuTe BbiCKa3biBaHUs 06 ypoKe.
A y3Han(a) ... .

A Hayuunca(acn) ... .

f noHan(a), 4to mory ... .

8. UHdopma-
u1a o gomaiu-
HeM 3aaaHuu

§ 14, N2 509, 511, 514

Tema ypoka
Tun ypoka

Popmupyembie
pesynbTarsi

Tnanupyemsie
pe3ynbTarbl

OcHoBHblE
MOHATHA

TexHonorn4yeckas Kapta ypoka N2 48

MNpou3BeaeHne pa3HOCTH U CYMMbI ABYX BbipaXXeHWH
Ypok 0606uieHUa U cucTeMaTu3aL M 3HaHUN

NMpegmeTtHbie: 0606WUTb U CUCTEMATU3UPOBATb 3HAHWA W HaBbIK
NPUMEHEHWUA NpaBuna NPoU3BEeAEHUA Pa3HOCTU U CYMMbI ABYX Bblpa-
HEHUN.

JInyHOCTHbIEe: pa3BMBaTb HABblKK CAMOCTOATENbHON paboTbl, aHanu-
3a cBoen paboTbl.

MeranpegmeTtHbie: GOpPMUPOBaTL YMEHHE OCYLWECTBNATbL KOHTPONb
CBOEN AeATEeNbHOCTU B NpoLecce QOCTUKEHUS pe3ynbTara.

YYalmunNess HayduTcs NPUMEHsITb NpaBuno Npou3BedeHWUsl PasHOCTH
¥ CYMMbI IByX BbIparKEHUN.

dopmyna COKpaLIEHHOro YMHOXEHUS, NPaBUNO NPoU3BeaeHNs pas-
HOCTU M CyMMbI ABYX BblpaMeHH.
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OpraHu3alMoHHaA CTPYKTypa ypoKa

Jranbi
npoBeaeHUs
ypoKa

®opma
opraHu-
3auumn
yh

3anaHuA AnNA y4awuxcsa, BbinoAHeHNne KOTOpbIX NpuBeaeT
K NJOCTUIKEHUIO NNAaHWPYEMbIX Pe3ybTaTtoB

Y4yeGHUK

AnaakrTuyeckue
marepuanol

1. OpraHu3auuoHHbIX 3Tan

2. NoctaHoBKa Uenu 1 3agay ypoka. Motusauus yue6HoOM AeATENbHOCTU YYalMUXCA

3. NposepKa foMaliHero 3agaHus

4. Aktyanusa-
UMA 3HAHKHA

o}

YctHo: N2 506

5. 0606ueHune
¥ cUcTemartu-
3auUuA 3HaHUIK

(o}

Ne 517-519, 521, 523

6. KoHTponb
M KOppeKuusa
3HaAHUN

Ne 121, 122 (1)

7. NMoBTOpeHHUe

Ne 527, 528

8. Pednekcun
yye6HON aesn-
TENbHOCTU Ha
ypoKe

MpoaomKuTe BbicKa3biBaHWA 06 YPOKE.

1. CaMblM WHTEPECHBIM Ha YPOKE A1 MEHSA 6bINO ... .

2. {1l Hay4muncsa(ace) ... .
3. A xoten(a) 6bl eweé y3Hath ... .

9. UHdopma-
LMa 0 Jomall-
HeM 3aaaHuu

§ 14, N2 520, 522, 524,
non. N¢ 532

KoMMeHTapuu K ynpaxHeHUam

Ne 521 (5). (2 + 1)(22+ 1)(2* + 1)(28 + 1)(216 + 1) — 232 =

=(2- 1)(2+1)(22+ 1)(2F + 1)(28 + 1)(210 + 1) — 292 =

= (22— 1)(22+ 1)(24 + 1)(2B + 1)(26 + 1) — 22 =
= (20— 1)(20+ 1)(28 + 1)(216 + 1) — 952 =

= (28— 1)(28 + 1)(216+ 1) — 222 =

= (26— 1)(2M6+1) - 282 =9%2_ ] _ 9% _]|.

Ne 523 (2). 1 234 567 - 1 234 569 = (1 234 568 — 1)(1 234 568 + 1) =
= 1234 5682 — 1 < 1 234 5682,
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§ 15. Pa3HoCTb KBaApaToB ABYX Bbipa)KeHUH

TexHonornyeckasa Kapra ypoka N2 49

Tema ypoka Pa3HocTb KBaApaToB ABYX Bbipa)eHHH
Tun ypoka YPOK n3y4eHnss HOBOro MaTtepuana
dopmupyembie lMpeameTtHbie: opMupoBaTb yMeHUe NPUMEHATb GOPMYNY Pa3HOCTH
pe3ynbrarbl KBaapaToB ABYX BblpaMeHWHN.

JInynocTHbie: OPMUPOBATL OTBETCTBEHHOE OTHOWEHUE K 06Yy4eHuUIo,

rOTOBHOCTb K CaMOpa3BUTHIO M camMoo6pa3oBaHUI0 Ha OCHOBE MOTH-

BalUWK K OBY4EHMIO M NO3HAHMIO.

MeranpegmetHbie: opMUpoOBaTb YMEHWE CpaBHUBaTb, aHaM3Upo-

BaTb, MOAENUPOBATL BbIGOP cNOcob60B AEATENLHOCTH.
Nnanupyemsbie Yyawunca Hayuutca npuMeHsTb GopMyny pasHOCTU KBajpaToB ABYX
pesynbrarsl BbipPaXeHUH.
OcHoBHble dopmMyna pa3HOCTU KBAAPaTOB ABYX BbipareHUn.
NOHATHS

OpraHuM3auuMoHHan CTPYKTypa ypoKa
dopma 3apaHuna anAa yYauMxcs, BbiNOSHEHHWE KOTOPbIX NpUBeaéeT
Jransl oprauu- K AOCTHIXEHMIO NNaHNPYeMbIX pe3ynbTaTos
nposepeHna 3auum
nagaxKTu4yecKkue
ypoka va Yye6HHUK Ava
marepuanbsl
1 2 3 4

1. OpraHu3auKnoHHbIA 3Tan

2. NocTtaHoBKa Uenu U 3agay4 ypoka. MotuBauuna y4e6HOM feAaTENbHOCTH yYalluXxca

HOBOro mare-
puana

3. AKtyanusa- o Ne 530, 531
LUWA 3HAHUA
4. U3yyeHue o Teopetnyeckuin matepran § 15

3aKpennexune
HOBOro Marte-
puana

5. NepBu4HOe

b Ne 633, 534, 536, 538, 540, 544

" Ne 123 (1-5), 124
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OKoHvaHHe

1 2 3 4

6. NoBTOpeHue n N2 559

7. UToru ypoka Bonpochl 1, 2
8. UHdopma- § 15, Bonpocoi 1, 2, N2 537, 539,
uua o gomaw- 541

HeM 3ajaHuu

MeToanyeckue KOMMEHTapHuu

He caeayer roBopuTh yuyammmcsi, 4TO B 3TOM Nnaparpade OHM U3y4aloT HO-
ByIO (hopmysry. 31€Ch NIPUBOAUTCHA MHAs TPAKTOBKA M MHOE IPMMEHEHUE 3HAKO-
MOTO TOXA€ECTBA. BaXXHO NOAYEPKHYTh, YTO 3TO TOXKAECTBO JAET €ME OAMH CIO-
€06 pa3noxeHuss MHOTOUYIEHA HA MHOXXUTENU, OTJMYHBIN OT BbIHECEHUs Oble-
r'O MHOXHTEJA 32 CKOOKM M METOAA TPYIITMPOBKH.

Opna M3 OCHOBHBIX CJOXHOCTEH — HAyUUThb 3aIIMCbIBATh ABYUYJIEH B BUJE
Pa3HOCTH KBaJpPaTOB ABYX BblpakeHui. [losToMy B Hauasie u3ydeHUs: 3TOH TeMbI
npu 0pOPMIEHUH PETIEHUS 3aJa4 He CICAYET MPOIYCKaTh 3TAll IPeACTABICHUS
BbIPDAXEHUS B BUJE KBaJpaTa HEKOTOPOTO BbIPaXECHHUS.

@opMyJTy pa3HOCTH KBaJpaTOB U €€ CI0BECHYIO (DOPMYJTHPOBKY yJalHecs
AOJIKHBI 3alIOMHMTD.

TexHonoruyeckaa Kapta ypoka N2 50

Tema ypoka Pa3HoCcTb KBagpaToB ABYX BbipaXeHU#H

Tun ypoka YpOK 3aKpenneHus 3HaHun

dopmupyembie lMpeameTHbie: 3aKpenuTb HaBbIK NPUMEHEeHUs GOopMyNbl Pa3HOCTH
pe3ynbrarst KBaApaToOB ABYX BbipaXKeHWN.

JIn4HOCTHbIE; pa3BUBaTb HABbIKM CAMOCTOATENbHOW pa6oTbl, aHanu-
3a cBoen paboThbl.

Metanpegmetubie: opMUpPOBaTbL YMEHWe onpeaendTb cnocobbl Aei-
CTBMKW B paMKax NpeasioXeHHbIX yCIOBUA N Tpe6OBaHUI, KOPPEKTUPO-
BaTb CBOW IeMCTBUA B COOTBETCTBMM C U3MEHSAIOLENCA CUTYAUMUEN.

Mnannpyemsbie Yyaumncsa HayyuTca npuMeHsTb GOopMyNy pasHOCTU KBaApaToB ABYX
pesynbrarbl BblpayeHun.

OcHoBHble dopmyna pa3HOCTU KBAAPATOB ABYX BbiparMeEHWH.

NOHATHA
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OpraHuM3aLUMOHHaA CTPYKTypa ypoka

dopma 3apaHuA AnA yyalwmxc, BbINONHEHNE KOTOPbIX NPUBEAET
dransl opraHu- K AOCTHIKEHHIO NNAHWUPYEMbIX Pe3ynsTaToB
npoBeaeHus sauui
naaKTMYecKue
ypoka va Y4e6HUK Rua
maTepuanbi

1. OpraHM3aumnoHHbIK 3Tan

2. NocTtaHoBKa wenun 1 3agay4 ypoka. Morusauus y4e6HON AEATENbHOCTH yHaLLUXCH

3. MpoBepKa AoMaluHero 3agaHua

4. AKTyanusa- ) Ne 535
UunA 3HaAHUA

5. 3akpenne- ¢ Ne 542, 546, 548, 550, 552,
HUEe U3Y4YEeHHO- 554-557
ro martepmana

7 N2 126

6. KoHTponb Ne 123 (6-10),
N KOppeKuusa 1251, 2)
3HaHUA

7. NoBTOpEHHE n N2 560

8. Pednekcusa 3afaHuna Ha ypoke 6blinu:
y4yeGHONn pen- a) nérkue;

TeNbHOCTHU Ha 6) TpyAHble.

ypoke

9. Undopma- § 15, N2 543, 549, 551

LuMa 0 AgomMall-
HeM 3ajaHuu

KommeHTapuu K ynpaxKHeHusam

N552(1). (n+ 1) -n?=n+1-n)n+l+n)=mn+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.
Criej0BaTeNbHO, 3HAUEHUS BBIPOKEHUI a — b u a + b — HatypanbHbie Jie-
surtenu uncaa 7. [loayaaem, uroa-b=1,a+ b ="7. Orciona a = 4, b=3.



Ne 557. Umeem: (b - 2)(b+ 2)x=b— 2.
Ecan b = 2, o ypasaenue npunumaet Bujx 0x = 0 1 uMeeT GECKOHEYHO
MHOTO KOpHEH.
Ecau b = -2, To ypaBHeHHe npuHumaeT Buj 0x = —4 ¥ HEe UMEET KOPHEM.
Ecin b # 2 u b # -2, To ypaBHEeHHE NMEET eIMHCTBEHHBINA KOpeHb X = (b —

- 2): (b%-4).

§ 16. KBaagpaTt cyMMbl ¥ KBaapaT pa3HOCTHU ABYX BbipaXXeHUi

TexHonornyecKkas Kapra ypoka N¢ 51

Tema ypokxa KBappar cymmbl 1 KBagpaT pa3sHOCTHU ABYX BbipaXeHu#
Tun ypoka YpOK U3y4yeHus HOBOro maTtepuana
dopmupyemsbie MNpeameTtHble: GOpMUpPOBaTL YMEHWE A0Ka3biBaTb U NPUMEHATL GOop-
pe3ynbrarsi MyNbl KBagpaTa CyMMbl M KBagpaTa pa3HOCTU [BYX BbIPaXKEHUN.
JIn4yHOCTHbIE: GOPMUPOBATL MHTEPEC K U3YYEHUIO TEMbI U XKenaHue
NPUMEHSITb NPUOGPETEHHDBIE 3HAHWUA U YMEHMUS.
MeranpeametHbie: GopMUpoBaTb YMEHWE MCNONbL30BaTb Npuobpe-
TEHHbIE 3HAHWUA B NPAKTUYECKON AEATENLHOCTH.
NMnannpyemoie Yyawuncs HayuuTca foKasbiBaTb U NpUMeEHATbL GopMynbl KBagpaTta
pe3ynbTarbl CYMMbI U KBafpaTa pa3HOCTH ABYX BblPaXKEeHWUN.
OcHoBHble dopMyna KBagpata CyMMbl ABYX BblpaXeHui, dopmyna KBaaparta
NoHATHSA pPa3HOCTH BYX BbIPaXKEHWUA.
OpraHn3auunoHHas CTPYKTypa YpoKa
mopma 3anaunﬂ ANA yYyaluxca, BbiNOAHEHUEe KOTOPbIX npusenéT
Jranb opramu- K AOCTHIKEHMIO NNaHUPYEMbIX pe3yNbTaToB
nposeaeHUs SaLmM
aAKTH4ecKue
ypoxa vA Yye6Huk Awa K
marepuanbi
1 2 3 4

1. OpraHusauUOHHbIA 3Tan

2. NocraHoBKa Lenu 1 3aaay ypoka. MoTuBauus y4e6HOM AeATeNbHOCTU yuyallUXxcs

3. AKkTyanusa-
UnA 3HaAHUA

¢ Ne 564, 565
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OKoH4YaHHe

1 2 3 4
4. U3yyeHune o) TeopeTnyeckuit matepuan § 16
HOBOIO MaTe-

puana

5. NepBHU4HOE ) N2 567, 568, 569 (1-12), 571,
3aKkpenneHue 577, 601

HOBOTO MAT@-  [7rrrmmrmms o mme s s s st e
puana 4 Ne 127 (6-15)

6. MoBTOpEHUEe 7 N2 616

7. Utorn ypoka Bonpocbl 1-4
8. UHdpopma- § 16, sonpockl 1-4, N2 570, 572,
uuna o aomall- 617

HeM 3ajaHuu

MeToavyecKkue KOMMeEHTapuu

Buisos hopmyJibl KBaJpaTa CyMMBI M KBaipaTa Pa3sHOCTH JABYX BbIpaXK€HUH
HE IPEeJCTaBAseT JUIsl yYalmxcs CI0KHOCTU. [1o3TOMy MOXKHO NMpeIoKUTDb yue-
HHUKaM BBIIMOJHHUTB JOKa3aTEJIbCTBO CaMOCTOSITEJBHO, MPEABAPUTEIBHO CIEJIaB
TakKue 3anucH:

(a+b)’=(a+b)a+b)

(a—b)?=(a-b)a-b)

B 3aBHCHMMOCTH OT BO3MOXKHOCTE# KJIacCa MOXET OKa3aTbCH IeJ1ecoobpas-
HBIM y>K€ Ha II€PBBIX 3Tanax 3HAKOMCTBA ¢ (GOpMYyJIaMU MPOULTIOCTPUPOBAThL UX
JIOKa3aTeJbCTBA C MOMOIBIO F€OMETPUYECKONH HMHTEPIpPETAlUN: pa3obpaTh pe-
mreque 3agauu Ne 601.

Popmysibl KBagpaTa CyMMBI U KBaJipaTa Pa3HOCTHU M UX CJIOBeCHbIE GOpMY-
JIMPOBKH yYaluecs AOLKHbI 3aIOMHUTD.

TexHonorun4yeckasn Kapta ypoka N¢ 52

Tema ypoka KBagpart cyMmbl M KBagpaTt pa3HOCTH ABYX BbiparKeHHH

Tun ypoka YpPOK 3aKpenneHus 3HaHum

dopmnpyemble [IpeaMeTHbIe: 3aKpenuTb HaBblKKM NpUMEHEHUs GOopMyn KBagpara
pesynbrarbl CYMMbI U KBagpaTa Pa3HOCTH ABYX BbIPaXEHUNH.

JInyHocTHBIE: dOPMUPOBaTE yMEHWEe NAaHWpoBaTh CBOW AEUCTBUA
B COOTBETCTBMM C YHe6HbLIM 3aaaHneEM.
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MetanpegmertHbie: GOPMHUPOBATL YMEHWE COOTHOCWUTL CBOW AENCT-
BMA C NAAHWMPYEMbIMU PE3yNbTaTaMu.

Mnaumpyemsore Yyalmmncs Hayuutca npuMeHsaTb GopMynbl KBaapaTta CyMMbl U KBaa-
pe3y/bTarbl paTa pa3HOCTH ABYX BblparKeHUN.
OcHoBHbie dopmMyna Keagpata CyMMbl ABYX BblpaxeHuil, dopMyna Ksajpara
NoHATHS pPa3HOCTU ABYX BbIPaMEHUN.
OpraHn3aunoHHan CTpPyKTypa ypoKa
dopma 3apaHua ANA yvaluxca, BbiNoJHEHWE KOTOPbIX NpUBEAET
Srans opramu- K IOCTUXKEHMIO NNaHUPYEMBIX Pe3yNbTaToB
nposefeHUN SaUMK
W WYEeCKH
Ypoka va Y4ye6HuK Aunaxr ©
MaTtepuanbl

1. OpraHu3auuoHHbIK 3Tan

2. NocraHoBKa Lenn n 3apay ypoka. MotuBsauuns yie6HOM AeATEAbHOCTH yHalUXca

3. MpoBepka AOMalUHEro 3afaHus

4. AKTyanusa- (o) Bonpocbl 1-4
UUA 3HAHUN
5. 3akpenne- ) Ne 573, 575, 578, 580, 581, 583,
HHUEe U3YyYEeHHO- 585, 602, 603
ro martepuana
n N2 128 (4-10)
6. NMoBTOpEHHE 4 Ne 618

7. Pednekcna
yue6HOMN pes-
TeNbHOCTH Ha
ypoke

OTBETbTE Ha BONPOCHI.
1. Npu BbLINONHEHUU KaKWX 3aAaHui Bbl OWKGAUCE? MNovemy?
2. YKaxunTe NpUYUHbl YCNEXOB U Heyaay Ballen AeATeNbHO-

CTW Ha YpOKe.

8. Unodopma-
UM 0 Aomall-
HeM 3ajaHuu

§ 16, N¢ 574, 576, 579, 582

KommeHTapuu

K ynpaxHeHUam

Ne 602. Mmeem: (2n + 1)2 =4n? + 4n + 1 = 4n(n + 1) + 1. [Tockonbky 3HaueHUE
BbIpaxeHUs n(n + 1) ABasieTcss YETHBIM YMCIOM, TO 3HAUEHNE BHIPAKEHUS
4n(n + 1) genurcs Haueno Ha 8. Takum obpasom, (2n + 1)2 = 8%k + 1, rae

ke N.

83



TexHonoruyeckaa Kapta ypoka N2 53

Tema ypoka KBaapart cymmbl ¥ KBagpat pa3sHOCTH ABYX BbipaMeHUH

Tun ypoka YpOK 3aKpenneHus 3HaHuin

PopmMmupyembie NMpeameTtHbie: 3aKpenuTb HaBblKM NpUMeHeHWs GopMyn KBagpata
pe3yabTarhbl CYMMbI U KBagpaTta pa3HOCTU BYX BblpaXeHWUA.

JIn4HOCTHbIE: pa3BnBaTb HABblKM CaMOCTONATENbHOW PaGoThbl, aHanu-
3a cBoen paboTbl

MeranpegmetHbie: GOpMUPOBATL YMEHUE OCYLIECTBANATL KOHTPOSb
CBOEH [eATeNbHOCTU B NPOLIECCE AOCTUMEHUS pe3ynbTaTta.

MNMnaxupyemsie Yyauwmincs HayduTca NpUMeHsaTb GOpMyNbl KBaapaTa CyMMbl U KBaj-
pes3yabrarbi paTa pa3HOCTW ABYX BblpayKeHUM.

OcHOBHbIE dopMmyna KBagpaTta CyMMbl ABYX BbipaXeHui, ¢opmyna KeaapaTta
NOHATHS Pa3HOCTU BYX BbiPAMEHHNM,

OpraHu3auuoHHan CTPYKTypa ypoKa

®opma 3apanus Ans yvawmxcs, BbiNOHEHNE KOTOPbIX NPUBEAET
Jranki opranu- K AOCTWKEHMIO NNaHNPYEMbIX PE3YNbTaTOR
nposeaeHus aanmm
upaKTHYecKue
ypoka ya Yue6HuK Ava
martepuansi
1 2 3 4

1. OpraHu3ayMoHHbIM 3Tan

2. NocTaHOBKa ueau M 3agay ypoka. Motusauua yue6HON AeATENbHOCTH YHalUXCA

3. NposepKka aomalHero sagaHus

4. AKTyanuaa- o N2 569 (13-18)
UMA 3HAHUA
5. KoHTponb 7 Ne 128 (1-3),
M KOppeKuunsa 130 (3), 131 (2)
3HaHUMH
6. 3akpenne- (<) Ne¢ 586, 588, 590, 592, 593, 595,
HUe N3YYEeHHOo- 597, 604, 605
ro matepuana
" Ne 129
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OKOHYaHHe

1

2 3 4

7. NosTopeHue

7 Ne 619

8. Pednekcus
y4ye6HOI aen-
TEeNbHOCTU Ha
ypoke

OtBeTbLTE Ha BONPOCHI.

Y10 Bam Gonee BCero yaanocb Bo BpeMs ypoka?

Kakue BuAabl AeATEeNbHOCTU GbiNK BbINOAHEHbl BAMKW Han6o-
nee ycnewHo? HazoBute Hanbonee adPEKTUBHbIE U3 HUX.

9. UHdopma-
uus 0 aomall-
HeM 3agaHnu

§ 16, N¢ 587, 589, 594

Tema ypoka
Tun ypoka

Popmupyemsie
pe3ynbTarbl

Mnanupyembie
pesynbrarsl

OcHoOBHble
NoHATUS

TexHonoru4yeckas Kapta ypoxka N2 54

KBagpaTt cymmbl ¥ KBagpaT pa3sHOCTH ABYX BblpaXKeHUH
YpoK 0606WeHnst U cuctematu3aumm 3HaHUN

NMpeameTtHbie: 0606WHUTL U CUCTEMATM3UPOBATL 3HAHWA U HaBbIKK
npumeHeHust GopMyn KBaapaTa CyMMbl U KBajpaTa pPas3HOCTH ABYX
BblPpaXKeHUM.

JINYHOCTHbIE: pa3BuUBaTL FOTOBHOCTb K CaMO0OBPa30oBaHuIo U pelue-
HUIO TBOPYECKUX 3aja.

MeranpegmetHbie: dopMupoBaTb yMeHWe CTaBuTb M HOpPMynUpo-
BaTb Ans cebst HOBble 3ajaqun B y4€be U No3HaBaTeNbHOW geaTenb-
HOCTW, pa3suBaTb MOTUBbI U MHTEPECHI CBOEN NO3HaBaTENbHON Aes-
TeNbHOCTHU.

Yyawuncs Hayuutcs npuMeHsTb GOopMyfbl KBagpata CyMMbl U KBag-
paTta pa3HOCTH ABYX BblPaXKEHWHN.

dopMyna KBagpata CyMMbl AByX BblipaeHWW, dopmyna KBagpaTa
pPa3HOCTU ABYX BblparKEHUM.



OpraHusauMoHHasa CTPYKTypa ypoKa

®opma 3apaHus ANS YHalWMXCS, BbINONHEHHE KOTOPbIX NPUBEAET
Jrans! opranu- K AOCTHXEHHIO NNAHUPYEMBIX Pe3ynbTaTos
nposeaeHus aauun
nAaKTH4YECKHe
ypoka va Yye6HUK Ara
maTepuansi

1. OpraHM3auMoHHbIK 3Tan

2. MocTaHoBKa uenu U 3agay ypoka. MotuBaumusa y4e6HON AeATEeNbHOCTH y4awmuxca

3. MpoBepKa gomallHero sagaHusa

4. AKtyanuaa- O] N2 127 (1-5)
UWA 3HAHUN

5. 0606WeHHne ) N2 598, 600, 607, 609, 611,
W cuctemarTu- 613-615

BAUMA BHAHNI [ oo oo A
n Ne 131 (3, 4)

6. MoBTOpEHue U N2 620, 621

7. Pedpnekcus OTBeTbTE Ha BONPOCHI.

yyebHOW aes- Y70 Bbi OXKMAANM OT ypoKa? 4710 nony4nnoch? Yrto He nony-
Te/IbHOCTU Ha 4unoco?

ypoKe

8. Undopma- § 16, N2 599, 608, 610

u1Ma o aomall-
HeM 3ajaHuun

KoMMmeHTapuu K ynpaKHeHUsiM

N2 598-600. DTH yIpaXHEHUs! [MOKA3bIBAIOT BO3MOXXHOCTh OOOOIIEHUs U3yvae-
MbIX (POPMYJI.

Ne 607. Umeem: n = 9% + 5. Orciona n? = (9% + 5)2 = 81k% + 90k + 25 =
= 81k2 + 90k + 18 + 7 = 9(9%% + 10k + 2) + 7. CnenoBaTesbHO, MICKOMBIN OC-
TAaTOK paBeH 7.

N2 613, 614. [Ipy peureHMH 3THUX 3aJa4Y XXEJATEJIbHO BOCIONb30BATBHCA (HOpMy-
JIOH, JIOKA3aHHOM NpH peuleHuy 3aga4du Ne 600.



§ 17. Npeo6Gpa3oBaHue MHOrowieHa B KBagpaT CyMMbl

WK Pa3HOCTU ABYX Bblpa)KeHWUH

TexHonoruyeckasa Kapta ypoka N2 55

Tema ypoka Mpeo6pa3soBaHune MHOrouyneHa B KBagpaT CYMMbl MW Pa3HOCTH
ABYX BblpaXeHui
Tun ypoka YPOK 1M3y4eHua HOBOro marepuana
dopmupyemble NpeamertHble: dopMUpoBaTb yMeHWe npeobpa3osbiBaTb MHOMOYIEH
pe3synbrarsi B KBaApaT CyMMbl UKW Pa3HOCTU ABYX BblPaXeHuH.
JIn4HoCTHbIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLUEHWE K YYEHMIO,
FOTOBHOCTb K CaMOpa3BUTUIO U caMo0Bpa30BaHUIO Ha OCHOBE MOTH-
BauUMU K 06Y4EHUIO U NOSHAHMIO.
MertanpegmeTHbie: GOPMUPOBATL YMEHUE yCTaHaBNMBaTb aHanoruu,
CaMOCTOATENbHO BbIGUPaTb OCHOBAHUA U KPUTEPUU ANA KnaccnuduKa-
UM1H.
MnaHupyembie Yyalmmcs Hayuutca npeobpas3oBbiBaTb MHOFOYNEH B KBagpaT CyM-
pe3ynbTartbl Mbl UM PA3HOCTU ABYX BblparKeHUN.
OcHOBHblE dopMyna KBagpata CyMMbl [ByX BblparkeHui, GopMyna KeagpaTa
NOHATHA pPa3HOCTM [BYX Bbipae€HWHW, NOMHbIA KBaApart, BblgenerMe Keagpata
AByuyneHa.
Opl'aHMSaLl,MOHHaﬂ CTPYKTypa ypoKa
dopma 3apaHua ANA yyalUxcs, BbINONHEHWE KOTOPbIX NPpUBEAET
dranut opraHu- K IOCTHXEHMIO NTAHNPYEMbIX PE3YNbTaToB
npoBefeHus 3aunm
7 Y
ypoKa v Y4e6HUK Anaakruueckune
marepuansl
1 2 3 4

1. OpraHu3auyuoHHbIA 3Tan

2. MocraHoBKa uenn 1 3agay ypoka. MotuBauma y4e6HOM AEATENBHOCTH yYalWmnXCs

3. AKTyanuaa-
LU1A 3HAHWUHA

¢ YCTHO. PacKpoiTe CKOGKM:
1) (x - 5)% 5) (x + 11)?
2) (x + 5)% 6) (0,2x —~ 7)%
3) (2x - 1)% 7) (=x - 5%
4) (3x + 2)% 8) (—x + 5)2
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OKoH4aHue

1 2 3 4
4. N3yyeHune o} Teopetuyeckuin matepuan § 17

HOBOIro Mare-

puana

5. MepBHyHoOe (o} N2 624-626, 628, 630
3aKpennenue
HOBOro mare-
puana

7 N2 132 (5-8)

6. NoBTopeHue 7 N2 666

7. Pednekcun MpoaonKuTe BbiCKa3biBaHUA 06 ypOKe.
yye6GHOW aen- A ysHan(a) ... .

TeNbHOCTU Ha 1 Hayunncsa(ach) ... .

ypoke 1 noHAN(a), 4ToO MOTrYy ... .

8. UHdpopma- 8§ 17, N2 627, 629, 631

uua o Aomaw-
HeM 3afaHuun

MeTtoanyeckue KOMMEHTapuu

He caexyeT rosopuTh yyamuyMcs, 4TO B 3TOM raparpade OHM U3y4aloT HO-
ByI0 popMmyry. 3[€Ch NPUBOJUTCA UHAS TPAKTOBKAa U MHOE NIPUMEHEHUE 3HAKO-
MOTO TOXJECTBa.

YMeHue BUJETh B JAHHOM TPEXWIEHE IMOJHbINA KBajpaT npuobpeTaercs
y4amMMHCA He cpasy. 37eCh 60bLIYIO POJIb UIPaeT KOJIMYECTBO PUMEPOB, pa-
300paHHBIX Y IOCKH, a TAKKE 33JJaHUH, BbIIIOJIHEHHBIX CAMOCTOATENBHO.

Ha nepBsbIx 3Tanax u3yuyeHMs 3TOi TeMbl O(pOPMIEHUE PEIIEHUMN JOIKHO
GBITh JOCTATOYHO NOJAPOOGHBIM, HAIIpUMEP TaK, KaK NOKa3aHO B npumepe 1 ma-
parpada. B gampHeimeM B 3aBUCHMOCTH OT NPHOOPETEHHDBIX HABLIKOB MOXHO
B PEIIEHUM OIYCTUThb 3TAll MPEACTABJECHUA OJHOWIEHA B BUJE KBAJApaTa HEKO-
TOpPOTO BbIPAXXEHUS.

Hanbosnee TpyaHbiMu 1S yqamUxcs ABJAAIOTCA Te 33Ja4M, NIpU PELIEHUH
KOTOPBIX HAJI0 BbIAEIUTH MOJHbIHA kBajgpaT. [Ipumepn! 5 u 6, paso6pannbie B ma-
parpade, OTHOCATCA K TaKOMYy THITy 3aJa4.



TexHonoruyeckan Kapta ypoka N2 56

Tema ypoxa NpeoGpa3oBaHue MHOro4YneHa B KBagpaT CyMMbl MAM Pa3HOCTH
ABYX BblpaeHu#
Tun ypoka YpOK 3aKpenneHua 3HaHuh
Popmupyembie lpeameTtHble: 3aKpenuTb HaBblKM Npeo6Gpa3oBaHUA MHOro4ieHa
pe3ynbrarbl B KBagpaT CyMMbl UK PA3HOCTU ABYX BbiParKEHUH.
JInyHocTHbIe: GopMUpoBaTb CNOCOBHOCTL OCO3HAHHOMO BbIGOPA M No-
CTPOEHUA AanbHEWWEN MHAMBUAYANbHON TPAEKTOPUN 0BYYEHHUS.
MetanpegmertHbie: onpeaensitb ¢cNocobbl AENCTBUI B paMKax npeg-
NIOXKEHHbIX YCNOBUA U TpebOBaHWI, KOPPEKTUPOBaTbL CBOU AENCTBUA
B COOTBETCTBUU C U3MEHSAIOWENCH CUTYaUnEN.
Mnannpyemeoie Yyawmrnca HayyuTca nNpUMeHATb npeobpa3oBaHWe MHoro4vseHa
pe3ynbrarsl B KBagpaT CyMMbl UK pa3HOCTU ABYX BbipaXeHWH NpU pelleHnn Ma-
TeMaTU4YeCcKux 3aaad.
OcHOBHble dopmyna KBaapaTa CyMMbl ABYX BblpaXeHui, ¢opmyna KBagpaTa
NOHATHS pasHOCTK ABYX BblpaXeHWK, NONHbLIW KBaApaT, BblAeneHue KBajpaTa
AByuneHa.
OpraHn3auuoHHan CTPYKTypa ypoKa
dopma 3afaHua ANA yvawuxca, BbINONHEHWE KOTOPbIX NPUBERET
Sranul opraHu- K AOCTHUXEHUIO NNaHNPYeMbIX pe3ynbTaToB
nposeaeHunsa 3aumum
aKTHu K
ypoKa v YyeGHUK BupakTuyeckune
marepuanbi
1 2 3 4

1. OpraHu3auMoHHbIW 3Tan

2. MocraHoBKa Lenu U 3aaay ypoka. MotuBauma y4e6HOU AEATENLHOCTU yyalLUXCH

3. NMpoBepKa gomaluHero 3afjaHus

4. AKtyanusa-
UHA 3HaHUK

o) YcTHO:
Ne 132 (1-4)

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

b N¢ 632, 634, 636, 638, 640, 645,
646, 648, 650, 652, 653

n Ne 133, 135 (1)

6. NosTopeHue

n Ne 667




OKoH4aHune

1

2 3 4

ydye6GHOM aen-
TenbHOCTH Ha
ypoKe

7. Pednekcusa

Mepeuncnute ocHoBHbie NPo6REeMbl U TPYAHOCTH, KOTOPbIE
Bbl UCNbITbIBANKU BO BpeMs ypoKa. Kakumu cnoco6amu Bbi
UX npeogonesanu?

8. UHdopma-

HeM 3ajaHuu

yua o JomMalu-

§ 17, N2 633, 635, 637, 649

KommeHTapum K ynpaXHeHnam

N¢ 650, 651. Yualiuecs JOKHbI IOHUMAThb, 4TO IS 3aBepIlleHUs pelleHNs 3a0a-
41 HEOOXOAUMO yKa3aTh 3HAYE€HUE BbIPAKEHUSA U 3HAYEHUE NIEPEMEHHOMH,
OpU KOTOPOM BbIPAKEHHUE JOCTUTAET HAMOOJBIIETO WJIW HAUMEHBIIETO

3HAUYCHUA.
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SRS ) B

5X Y

Tema ypoKa

Tun ypoka

dopmupyemsbie
pe3ynbTarthbl

Mnaxnupyemsbie
pe3ynbrarsl

2 2
2 )(3 9
)(2x+y).

TexHonoru4yeckas Kaprta ypoka N2 57

MNpeo6pa3zoBaHue MHoOrouysneHa B KBappaT CyMMbl WIHW PasHOCTH
ABYX BblpaX{€HUH

YpoK 0606LWeHns U cUCTEMATU3aLMK 3HAHWH

lMpeameTHbie: 0606WNUTb U CUCTEMATU3NPOBATL 3HAHWUA U HaBbIKK
npeo6pa3oBaHUn MHOro4YneHa B KBagpaT CyMMbl MW Pa3HOCTU ABYX
BbIpaxeHun.

JIn4yHOCTHbIE: pa3BuBaTb NOTOBHOCTb K CaMooBpa3oBaHUIo U pelle-
HUIO TBOPYECKKX 3ajaM.

MertanpeamertHsie: $opMUPOBaTb YMEHUR CTaBUTb U HOPMYINPO-
BaTb ANs cebs HOBble 33/a4u B y4ébe M Nno3HaBaTeNbHOW AesTenb-
HOCTH, pa3BMBaTb MOTUBbLI U MHTEPECHI CBOEN No3HaBaTeNbHON Aen-
TeNbHOCTW.

Yyaluuics HaydmTes NPUMEHsTb NpeoBpa3oBaHine MHOro4YNeHa B KBaj-
paT CyMMbl WM Pa3HOCTH [BYX BbiPaMKEHWH NPU pelieHnn MaTemaTtu-
YEeCKMX 3afav.



OCHOBHblIE dopMmyna KBajpata CyMMbl ABYX BbIpaMeHWi, Gopmyna KeaapaTta
NMoHATUS pa3HOCTH [BYX BblpaXeHWH, NOMHbLIA KBaapaT, BbiaeneHvWe Keagpara
AByufeHa.

OpraHu3auMoHHan CTPYKTYpa ypoKa

dopma 3apaHuA ANA yyaluxcs, BbINOJIHEHUE KOTOPbIX NpUBEAET
Jrans opranu- K AOCTUMIKEHWIO NIaHUPYEMbIX Pe3yNbTaToB
nposepeHus sanui
WAAKTUHECKHE
ypoka va Yye6HUK Ann
MaTepuansl

1. OpraHu3auuoHHbiin 3Tan

2. NocTtaHoBKa uenu U 3agay ypoka. MotuBaums y4e6HOW AeATEeNbHOCTH yYawUXCcs

3. NpoBepKa AoMalLLHero 3agaHus

4. AKkTyanusa- o YcTHO. KaKkune M3 JaHHbIX paBeHCTB ABNAI0TCA TOXAECTBOM:
LMA 3HAHWUA 1) x2-10x + 25 = (x — B)%; X -2x+1=x%2-1)%
2) 22+ 10x + 25 = (x — 5)% 4)x°+2x+1=(x+1)??

5. O606ueHHne (0] Ne 642, 643, 654, 655, 657, 659,
WU cucTemaTtu- 660, 662, 664, 665
3auufa 3HaHUN

7 N2 137-139

6. KoHTponb N2 134, 135 (2),
M KOppeKuua 136

3HaHUIA

7. NoBTOpEHUe 7 N2 663, 668, 669

8. Pednekcus MNpoponute BbiCKa3biBaHUA 06 YpoKe.

y4ye6HOH fen- 1. 3HaHuS, nony4eHHble Ha YypoKe, MHe HEOOXOAUMSI ... .
TeNbHOCTU Ha 2. 91 nony4mn(a) none3Hyo UHGOPMaLMIO O TOM, YTO ... .
ypoke

9. UHdopma- § 17, N° 644, 656, 658, 661

Lu1ua 0 AomMalul-
HeM 3afaHuu

KoMMeHTapuu K ynpaxHeHuam
N2 654 (5). X+ 5y’ +day —dy +4 =22 +4dxy +4y* + ’ —dy + 4= (x + 2y)% +
+(y - 2)%
N655(1). at+a’+1=a*+2a*+1-a’>=(a*+1)*-a’=(a’+a+1)(a’>-a+1).
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N2655(2). X2 — 32 +4x —dy=x’+4x+4 -y’ -dy-4=(x+2)2 - (y+2)2=
=(x+y+Hx-y).

N2 655 (4). 8a® — 12a + 2ab - b2 +4=9a? - 12a + 4 — a® + 2ab — b%? = (3a — 2)? -
—(a-b?=M4a-b-2)(2a+b-2).

Ne 659. Mimeem: a® + b2 = a? + 2ab + b2 -~ 2ab = (a + b)2 - 2ab =72 -2 - 2 = 45,

Ypok N¢ 58

KoHTponbHan pa6ota N? 4

§ 18. Cymma 1 pa3HoOCTb Ky60B ABYX Bbipa)X€HUMH

Tema ypoka
Tun ypoka

dopmupyembie
pe3ynbrarhb

lnannpyemsoie
pe3ynbrarbi

OcHoBHble
NOHATHS

TexHonoruyeckana Kapta ypoka N2 59

CyMMa M pasHOCTb Ky60B ABYX BbipaXXeHHH
YPOK U3yyeHWUsa HOBOro Matepuana

MpegmeTHbie: GOPMUPOBATL YMEHWE AOKA3biBaTh U NPUMEHATL Gop-
MYNibl CYMMbI M Pa3HOCTU Ky6OB [1BYX BbIPaMEHHH.

JIn4HOCTHbIE: GOPMUPOBATh OTBETCTBEHHOE OTHOLUEHWE K YYEHMIO,
rOTOBHOCTb K CaMOpas3BUTUIO U camMoobpa30BaHUIO HA OCHOBE MOTH-
BauWUK K 06Y4EHUIO U NO3HAHMIO.

MetanpegmeTHbie: GOpMUPOBaTb YMEHUE CTPOUTL NOTMYECKOoe pac-
CyW/eHue, yMO3aKloYeHNE (MHAYKTUBHOE, AeAYKTUBHOE U N0 aHano-
rMK) U aenaTb BbIBOAbI.

Yyalmuincs HayyuTcs AOKa3blBaTb M NPUMEHATb GOPMY/bl CyMMbI U
pa3HOCTHU KYOOB ABYX BbipaXeHWN.

dopmyna cyMmbl Ky6OB AByX BbipaE€HWHU, HENONHbLIA KBaapaT pasHo-

cTH, popMyna pa3HOCTU KYGOB ABYX Bbipa)eHWH, HENONHbIK . KBaapaT
CYMMbl.



OpraHuM3aLMOHHanA CTPYKTypa ypoka

dopma 3aaHNA AN YHALNXCS, BBINONHEHUE KOTOPbIX NPUBEAET
Jrans! opramu- K AOCTHIEHMIO NNAHAPYEMbIX Pe3yNbTaToB
nposeaeHus saLmi 2
MAaKTUYECKHE
ypoKa
YA Yueohuk MaTepHansi

1. OpraHu3aunoHHbIA 3Tan

2. NoctaHoBKa Lienn 1 3aaay ypoka. MoTusauua yue6HOW AeATENbHOCTH YHaWUXCR

3. AkTyanusa- 0] YcTHO: N2 671-673

UMA 3HaAHHUIA

4. U3yyeHne O TeopeTudeckun matepuan § 18
HOBOro marte-

puana

5. MepBH4HOE o Ne 675, 677, 679, 681, 683
3aKkpenneHue
HOBOro mare-
puana

6. MoBTOpEHUe 7 N2 701

7. Utoru ypoka Bonpocbl 1-6
8. Undopma- § 18, Bonpocel 1-6, N2 676, 678,
UHA 0 gomall- 680, 684

HeM 3ajaHuun

MeTtoanyecKkue KOMMeHTapuu

JlokazaTenbcTBO (OPMYJI CyMMBI U Pa3HOCTH KYOOB JABYX BBIPAXKEHUN He
BBI3BIBAET OCOOBIX CJIOKHOCTEH Y ydamuxcsi. [I03TOMy MOXHO IPEAIOXKNTD yua-
IMUMCS CAMOCTOSTENBHO YMHOXUTD JABYWIEH a + b nHa Tpéxuten a? — ab + b?
U CAEJATH BBIBOJ.

Jnst noxasatenbctBa GOpPMYJIbI Pa3HOCTH KyOOB MOXKHO TOJACKA3aTh I€p-
BbIii mar: a® - b% = a® + (-b)3.

Y4yammecs AO/KHBI 3aIOMHUTH (GOPMYJIbI U UX CJIOBECHbIE (HOPMYIHU-
POBKH.

Yyamuecs AOMKHBI YCBOUTb, YTO HM3y4E€HHbIE (DOPMYJbI [IPUMEHSIOTCS
B /{ByX HAIIpaBJEHUsX: KaK (POPMYJIbI, KOTOPBIE UCIIOIb3YIOTCS JUISl PA3JIOKEHHS
MHOTO'WIEHA Ha MHOXHUTEIH, U KaK (pOPMYJIbl COKPAIIEHHOTO YMHOMXEHH.

Ha nepBbIx sTanax npyMeHeHMs N3ydeHHBIX (POPMyJI TPH OPOPMIEHHH TIPH-
MEpOB He CJIeAyeT OIYCKATh 3aMKCh [POMEKYTOUHBIX pe3yabTaToB. Cienyet o6pa-
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TUTh BHUMAHHE YYAIUXCS Ha TO, YTO IIPUMEPBI CTAHOBATCSA JOCTATOYHO CIOKHBI-
MM U151 TOTO, 4TOOBI OTCIEKHBATD BCE IIPEOOPA3OBAHUSA B «yMe», U MOMBITKA 000M-
THUCh €3 3aMUCH MPOMEXYTOYHBIX PE3YJIbTATOB MOXET ObITh HCTOYHUKOM OLIMGOK.

TexHonoruyeckas Kapra ypoka N? 60

Tema ypoKa CyMma M pa3HOCTb Ky60oB ABYX Bbipa)XeHUH
Tun ypoka YPOK 3aKpenneHuss 3HaHUi
dopmupyemsie lpeameTHbie: 3aKpenunTb HaBbiKK NPUMEHEHUS GOPMYN CYMMbI U pas-
pe3ynbrartbl HOCTU Ky6OB [BYX BblpaXeHWH.
JIn4HOCTHbIE: pa3BMBaTb HAaBblKU CaMOCTOATENbHOM PaboTbl, aHanu-
3a cBoen paboThbi.
MeranpeametHbie: GOpPMUPOBaTb YMEHUE COOTHOCUTb CBOM AEHCT-
BUSA C NJaHUPyEMbIMU pe3ynbTaTaMu.
lnannpyemsie Yyawmmnca Hayuutcs npuMeHsTb GopMynbl CYMMbl U Pa3HOCTU Ky6oB
pe3ynbrarbi OBYX BblpaeHU.
OcHoBHbI€ dopmyna cyMMbl Ky60B ABYX BblparKeHWI, HENONHbIN KBaapaT pas3Ho-
NOHATHA CTv, dopMyna pa3HoCTH KyOoB AByX BbiPaMEHWUW, HENONHbIA KBagpar
CYMMBbil.
OpraHu3aunoHHan CTPYKTypa ypoKa
®opma 3apfaHua Ana yvawmxcs, BbiNoAHEHWE KOTOPbIX NpuBeasT
drans opramu- K AOCTUKEHHIO NNAHUPYEMbIX pe3yibTaToB
npoBeAeHus —
ypoka va YueGHUK BuvpaKktnyeckue
marepuansbl
1 2 3 4

1. OpraHM3auUnOHHbIA 3Tan

2. NocTtaHoBKa Uenu 1 3apa4y ypoka. Morusauua yue6HON AesATeNbHOCTH y4alluxca

3. MpoBepKa aomaillHero 3apaHus

4. AkTyanusa-
LM 3HAHMHA

O Bonpocul 1-6

5. 3aKpenne-
HWe U3y4eHHOo-
| ro matepuana

) N2 685, 687, 688, 690, 692, 694,
695, 697, 699

7 Ne 142
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OKOHYaHue

1 2 3 4
6. KoHtponb 7 N2 140 (1-3),
U KOppeKuua 141 (1), 143
3HaHWUA
7. NMoBTOpEHHE U N2 702

8. Pednekcus
y4ye6HoM pen-
TeNbHOCTU Ha
ypOKe

Ha ypoke MHe 6bino:

a) 04eHb UHTEPECHO;

6) He 0YeHb MHTEPECHO;
B) UHTEPECHO;

) COBCEM He MHTEPECHO.

9. Undopma-
LMs 0 AoMall-
HeM 3ajjaHuu

§ 18, N? 686, 689, 691, 693, 698

KoMMeHTapum K ynpaxHeHusam

N2 692. Yncio 71 AOKHO Je/IUTHCA HalleJOo KaK Ha 2, TaK M Ha 3 U NPH 3TOM NPH-
HMMAaTh HauMeHbLIee 3HadeHue. OTCIo/a NoJay4aeM, 4ro 7 = 6.

N2 698. x¥ — 6x%y? — b =x% — b — 6x%y2 = (2% — y?) (& + 2Py? + y?*) — 625y = 2(a5 —
=232 + y? + 3x%?) — 62%% = (2% - y?)? + 62%y? - 6%y = 8.

N2 699. 8a® — b3 = (2a - b)(4a® + 2ab + b?) = 4a? — 4ab + b? + 6ab = (2a -
-b)2+6ab=1+ 6ab.

§ 19. NpumeHeHune pa3NnUHbIX CIOCOGOB pPa3/iIoXKeHUnA

Tema ypoka

Tun ypoka

Popmupyembie
pe3ynbrarthbl

MHOro14JjeHa Ha MHOXHUTeNH

TexHonornyecKkas Kapta ypoka N? 61

I'lpumeueuue pa3nnyHbIX CNOCOG0B Pa3noXKEeHUsI MHOrovwileHa Ha
MHOXHUTENn

YpOK U3y4yeHna HOBOro martepuana

lNpeameTHbie: GOpMUpPOBaTL YMeHUE NPUMEHSTL pasnnyHble Crnoco-
6bl PA3NOKEHUS MHOIO4YNEHA HA MHOXUTENMU.,

JIM4HOCTHBIE: GOPMUPOBATL MHTEPEC K U3YYEHUIO TEMbI W HenaHue
MPUMEHSITb NPUOBPETEHHBLIE 3HAHWUA U YMEHWS.

MetanpegmeTHbie: opMUPOBATL YMEHWE YCTaHaBAMBaTL aHaNoruu,
KnaccudULMPOBaTb, CaMOCTOATENBHO BbiGBUPATb OCHOBAHUA U KpUTe-
pPUM Ans KnaccuduKaumu, AeniaTb BbIBOAbI.
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lMnannpyembie

YyalMnACH HayduTCs NPUMEHATb pasnnyHble CNoco6bl Pa3noMeHus

pe3ayabrarb! MHOro4ieHa Ha MHOXUTENN.
OcHoBHble BoiHeceHue o6lero MHOXUTENS 3a CHKOGKW, METOA rpynrnupOBKM,
NOHATHA $OopMynbl COKPaLLEHHOTO YMHOMEHHUS.
OpraHn3auunoHHas CTPyKTypa ypoKa
®opma 3apaHua Ana yvyawuxcs, BbiNOJHEHWE KOTOPbIX NPUBEAET
Jranbi opraHu- K JOCTHIKEHUIO NNAHUPYEMBIX pE3ynbTaToB
npoBeaeHUs —
ypoKxa va YueBHMK Anaaktuveckune
MaTtepuvanbl

1. OpraHM3auuOoHHbIW 3Tan

2. NocTtaHoBKa Uenu U 3agad ypoxka. MotuBauua yue6HOH AEATENbHOCTY YYalluxcs

3. AKTyanusa-
UnA 3HaAHUW

o N2 704, 705

4. U3yyveHne
HOBOro Mare-
puana

¢ TeopeTtuyeckmn matepuan § 19

5. NepBuyHoe
3aKpenneHue
HOBOro mare-
puana

b Ne 707, 709, 711, 713, 715

" Ne 144

6. MoBTOpEHHE

7 Ne 742

7. Pednekcus
yuye6HON fen-
TENbHOCTH Ha
ypoKe

MNponomxnTe BbiCKa3biBaHUS 06 ypOKe. ‘
1. 3HaHKUA, NONYYEHHbIE Ha YPOKE, MHE HEOOXOAUMS! ... .
2. A nonyyun(a) nonesHyro nHGopmaumio 0 TOM, 4TO ... .

8. UHdopma-
uMa 0 aomall-
HEeM 3ajaHum

§ 19, N2 708, 710, 712, 714

MeTtoanyeCcKkue KOMMeHTapuu

Jlo cuxX nop yueHHKH pacK/IaAblBajiyd MHOTOYWICHbI HA MHOXHUTEJH, MOJIb-
3ysCb, KaK MPABUJIO, TOJbKO KAKHM-TO OJHUM CIOCOOOM: C IMOMOIUIBIO BbIHECE-
HUs O6IIEro MHOXWTEJS 32 CKOOKH, METOAOM I'PYNITMPOBKHU, C MOMOIIBIO (Op-
mya. B atom maparpade npeanaraeTcs CMHTE3UpPOBATH UX 3HAHUS U YMEHUs



PacKJIaabIBaTh MHOTOWIEHb! HA MHOXHTEM, T. €. B PaMKaX PEUIEHUs OJHOM 3a-
Ja4y HAy4UTbCS IMOCIEJ0BATENbHO MOJIb30BATHCSA PAHEE M3YyYEHHBIMU METOAA-
MU, CAaMOCTOSATEIbHO ONpeJe/isisi HA00Op HYXKHBIX METOJAOB U MOPAAOK UX IPHU-
MeHeHHUs. A 3To yxe camo no cebe HenpocTo. [loaToMy Matepuan aToro napa-
rpada CJIOXKeH.

Pexomengauuy, JaHHele B maparpadge, HOCAT AOCTaTOYHO OOmMI Xapak-
Tep, MO3TOMY HE BCErJa MOTYyT IIOMOYb PEIIUTh KOHKPETHYIO 3agavy. Ho aTo co-
BEPIIEHHO HE O3HAYAET, UTO JaHHBIE PEKOMEH/ALMU HE ABJISAIOTCA MOJIE€3HbIMU.
OHM yKa3bIBalOT OPUEHTHUPDI B IIOUCKE UAEH PELIEHUsI PaCCMaTPUBAEMOTO KJIac-
ca 3ajay, a TaKXe 3aKJaJiblBAIOT OCHOBbI @JIFOPUTMHUUYECKOrO MbIIUIEHUS y4a-
IIMXCSA.

Ilpumepsl, paccMoTpeHHbIE B naparpade, pa3Hoo6pa3Hbl, a MOTOMY J0C-
TaTOYHO TOJHO AEMOHCTPUPYIOT OCHOBHBIE UJEH, 3aJ0KEHHbIE B CUCTEME YII-
PaKHEHM.

TexHonoruyeckan Kapta ypoka N2 62

Tema ypoka MpumeHeHue pasnUyHbIX CNOCO6G0B pa3NOXMEHUA MHOroMNeHa Ha
MHOXHUTENH

Tun ypoKa YPOK 3aKpenneHus 3HaHun

dopmupyemsbie NpeameTHbie: 3aKkpenuTb HaBblKU NPUMEHEHWA Pa3INYHbIX CNOCO-

pesynbrarsi 60B pa3noMeHUa MHOroYNeHa Ha MHOXUTENMN.
JlnyHocTHblE: GOPMUPOBATL YMEHWE NPEeACTaBAATb PEe3ynbTaT CBOEH
DeATeNbHOCTH.

Meranpeamethbie: $opMUMpoBaTb yMEHUE COOTHOCUTb CBOW AEMCT-
BWS C NNAHUPYEMbIMU pesynbTaTamu.

NMnanupyembie Yyawmmnca Haydutcs NPUMEHATb Pa3nuyHble Cnocobbl PasnoMeHUs
pesynbrarbl MHOroYneHa Ha MHOXUTENM.

OcHoBHbie BbiHeceHne obuwero MHOMMUTENR 3@ CKOOGKW, METOA rpynnUpOBKM,
MOHATHUS $HOpPMyNbl COKPaWEHHOTO YMHOMEHMUS.
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OpraHu3auMoHHana CTPyKTypa ypoka

Jranbi
nposeaeHuns
ypoKa

®opma 3anaHus ANs y4awmxcs, BbiNOHEHUE KOTOPbIX NPUBEAET
opraHu- K NOCTHXXEHHWIO NNaHUPYEMbIX Pe3yNbTaToB
3auuu MAaKTUYECKHe
ya Yye6Huk Ava ecu
marepuansl

1. OpraHu3auMOHHbIA 3Tan

2. MNocTtaHoBKa uenu W 3agay ypoka. MoTuBauusa y4e6HON AEATENBHOCTU yYalUxcs

3. NpoBepKa aomaliHero 3agaHus

4. AKtyanusa- O] YCTHO. PasnoxuTte Ha MHOXHUTENU:
UMA 3HAHUA 1) x° - 1,5x; 5) x2 + 2x + 1;
2) x° - 16; )4 4x+x2;
3) 92 -1; TNy
4) x5 - 2x; 8) 27 - a3
5. 3akpenne- ) Ne 717,719, 721, 723, 725
HUe U3YYEeHHO-
ro matepuana n Ne 145
6. NosTtopeHue n N2 743

7. Pednekcus
yyeGHO# aen-
TENbHOCTH Ha
ypoKe

MpoaonnTe BbicKa3biBaHua 06 ypoKe.

1. CaMblM UHTEPECHBLIM Ha YPOKe AN\ MEHN 6bINO ... .
2. A nayuunca(ace) ... .

3. 4 xoten(a) Gbl ewe y3Hath ... .

8. Undopma-
uua o gomaltu-
HeM 3agaHuu

§ 19, N? 718, 720, 722

Tema ypoka

Tun ypoka

dopmupyemsbie
pe3ynbrarbl

TexHonoruyeckas Kaprta ypoka N2 63

I'IpuwleHenue pPa3/IM4HbIX CNOCOGOB pa3/IOKEHUSI MHOroujieHa Ha
MHOXMUTEeNnn

YpOK 3aKkpenneHus 3HaHuK

MNpegmeTtHeie: 3aKpenuTb HaBblKK MPpUMEHEHUA Pa3NUYvHbIX CNoco-
60B pa3NoKEeHUs MHOTOYNEHA Ha MHOXHTENN.

JIn4HocTHBIEe: dOpMUpOBAaTbL YMEHWE NNAHMPOBATb CBOW JEWCTBUA B
COOTBETCTBUKN C yqeﬁHbIM 3agaHueMm.

MeranpegmetHbie: $opMHPOBaTL YMEHUE COOTHOCHTb MOJyYEHHbIN
pe3ynbTaTt C NOCTaBNEHHOW LEeNblo.




lnannpyemsbie

Yyawmucs Hay4nTCA NPUMEHATb pas3nnydHbie cnocobbl pasnoeHus

pesynbrarbl MHOro4/1€Ha Ha MHOXWTENM.
OcHoBHble BbiHeceHne o6lero MHOXMUTENS 3a CHOBKW, MeToad rpynnUpOBKM,
NoHATUA $OpPMyNbl COKPALLEHHOTO YMHOMEHUA.
OpraHn3auvoHHas CTPYKTYpa ypoKa
®opma 3apaHua Ana yvyawmxcs, BbiNO/HEHUE KOTOPbIX NpUBERET
Stans! opraHu- K AOCTUXHEHUIO NaHUpyembIX pe3ynbTaToB
nposeaexHua
ypoka 3aunu Vae6HK AnaakTuueckue
ya marepuansbl

1. OpraHn3auMnoHHbIA 3Tan

2. MoctaHoBKa Lenu K 3afay ypoka. MoTuBauus yue6HON AeATENbHOCTH yyalmuxca

3. MpoBepKa AoMaLWHEro 3aaaHua

4. Aktyanusa-
UUA 3HAHUNA

oo} YCTHO. Pa3noxure Ha MHOXUTENM:

1) 3x2 - 12x; 5)4x2 - 4x + 1;
2) x* — 64; 6) 9 — 6x +x%
3)9x? - 9; 7) y® - 125;

4) 8x5 — 2x2; 8)1-ad

5. 3akpenne-
HUE U3Y4EHHO-
ro marepuana

() Ne 727, 729-732

Ne 146

6. NoBTOpPEHHe

] Ne 744

7. Pedbnekcun
yuyebHOH aen-
TeNbHOCTH Ha
ypoKe

Mpofonure BbicKa3biBaHUA 06 YpOKe.,

1. MHe NoHpasuncsa CerofHAaAWHUN ypoK, HO ... .
2. ina MeHsa Tema TpyaHas, BOT ecnu 6ol ... .

3. inA MeHs Tema nérkas, u 1 ... .

8. UHdopma-
uMAa o AoMall-
HeM 3afaHuu

§ 19, N2 728, 733, 745

Tema ypoxa

Tun ypoka

TexHonornyeckan Kaprta ypoka N¢ 64

MpumeHeHue pa3MyYHbIX CNOCOGOB Pa3/ioKEHUA MHOrowieHa Ha
MHOXHUTONH

YpoKk 0606UieHna U cucTeMaTU3aLmm 3HaHUN



dopmHUpyeMble

NpegmeTtHbie: 0606WUTL U CUCTEMATUIUPOBATb 3HAHUS U HAaBbIKK

pe3ynbTarsi NPUMEHEHUsI pPa3nUYHbIX CNOCOGOB Pa3NOKEHUA MHOrouleHa Ha
MHOXHUTENMU.
JIu4HOCTHBIE: pa3BMBaTh NO3HABATENbHbLIW MHTEPEC K MaTemMaTuKe.
MeranpeagmetHble: dopMUpoBaTb YMEHUE MUCNONb30BaTb nNpuobpe-
TEHHbIE 3HAHWUA B NPaKTUY4ECKOW AEATENbHOCTH.
NMnauupyemsbie Yyawmncs HayqyuTcs NpUMEHATb pasfiMuyHble CNoCOGbl Pa3NoXeHUs
pe3ynbTarsi MHOro4YfieHa Ha MHOXuUTeNu.
OcHoOBHbIE BblHeceHne o6WeEro MHOXMUTENN 3a CKOOGKWM, METO rPyNAMPOBKM,
MOHATHS $HOpPMyNbl COKPaLWEHHOTO YMHOXEHHS.
OpraHu3auUuoHHas CTPYKTypa ypoKa
dopma 3agaHua ANA YYaWMXCA, BINONHEHWE KOTOPbiX NPUBEAET
Jransl opraHu- K AOCTHXEHMIO NNAHUPYEMbIX pe3ynsTaTos
npoBeaeHus saunH
MaaKTUYECKHe
ypoka ya Yye6HuK fwa
maTepuansl
1 2 3 4

1. OpraHM3auMOHHbIK 3Tan

2. MNocTtaHoBKa uenu 1 3agay ypoka. MotuBauus yue6HON AeATENbHOCTU yuyallUxca

3. MpoBepKa gomaluHero

3ajaHua

yye6GHON aen-
TEeNIbHOCTHU Ha
ypoke

4. AKTyanusa- 0] YCTHO. Pasznoyxute Ha MHOXXUTeNu:
UMA 3HAHWUA 1) 5x2 + 15x; 5)x?2+ 4x + 4;
2) x? - 81; 6)1 - 2x + 1%
3)8x2-8; 7 ad - 27,
4) 3x3 — 12x; 8) 0,008 — &3
5. O606LWWeHHne (o} Ne 734, 736, 738, 739, 741
M cucTemaTtu-
3auua 3HaHUK 7 N2 147, 148
6. MoBTOpEHHE 7 Ne 746
7. PedneKkcusn Ha ypoke s:

a) oTBevan(a) no npocbGe yyuTens, HO fan(a) HeBEpPHbIA OT-
BET,

6) oTBeyan(a) no npocbbe yunTens, fan(a) BepHbik OTBET,
B) oTBe4an(a) N0 cBOen MHULUMaTMBE, HO Aan(a) HeBepHLIN
OTBET;

r) oTBeYan(a) No cBoen UHUUMATUBE, fan(a) BepHbli OTBET,
L) He oTBevan(a). '
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OKoH4aHHe

1 2 3 4

8. UHdpopma- § 19, N¢ 735, 737, 740
u4a o aomall-
HeM 3ajaHuuU

KOMM&HTapMM K ynpaxKHeHuam

Ne738. 27 -1 -4n’+2n+1=2n -1 +1-4n2+2n=2n- 1+ 1)((2n -
-1)2-2n-1)+1) —4n2 + 2n = 2n(4n? — 6n + 3) — 4n? + 2n = 2n(4n? -
—6n+3-2n+1)=2n(4n? - 8n + 4) = 8n(n — 1)2. 3ameTumM, yTo 3HAUE-
HUe BbipaxeHus n(n — 1)? apasercs 4ETHBIM YUCTOM.

Ne739(5). ' +4 = +4x2+4 —4x?= (a2 + 2)2 —4x? = (a2 + 2 — 2x) (a2 + 2 + 2x).

N7dL b+ 2+ 1=nt+ 202+ 1 -n?=(n®+ 1) -2 =2+ 1 -n)(n®+ 1 +n).
Crnenyer o6paTuTh BHUMAHHE YYALUIUXCS, YTO JUIS PEIIE€HMs 3aJa4H BbI-
MOJHUTh Pa3/IOKEHUE HA MHOXUTEIN HEAOCTATOYHO, Heobxoqumo enié
1I0Ka3aTb, 4YTO NPHU JTO6G0M HATYpaIbHOM 7 > 1 3HaUeHHe BBIPAKEHUS
(n% + 1 — »n) 6oabiie 1. ATO MOKHO CAENATH ¢ IOMOILBIO HABOJSIIETO BO-
npoca: «A €C/IM NMEePBBIIi MHOXHUTEJIb OKKETCS] PABHBIM 1, MOXHO JIM cae-
JIaTh BBIBOJ, YTO YMCJO SIBJASIETCA COCTABHBIM?»

Ypoku N2 65, 66

Tema ypokos MoBTOpeHHUe U cucTemaTU3auua y4e6HOro marepuana

Ypok N2 67

KoutponbHasa pa6ora N2 5
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MaBa 3. ®yHKLUHUH

§ 20. CBA3K mexay BennuynHamu. OyHKUuUA

TexHonoruyeckan Kaprta ypoka N2 68

Tema ypoxa CBa3n mexay BennynHamu. OyHKUusA
Tun ypoka YPOK U3y4yeHusi HOBOTO maTtepuana
dopmupyemble NpeameTHblie: BBECTU NOHATUA GYHKUUKU U PYHKLMOHANbHOW 3aBUCH-
pe3ynbrarbl MOCTH. :
JInyHOCTHbIE: GOPMUPOBATL NpeacTaBNeHe O MaTeMaTUYECKON Hay-
Ke KaK cdepe MaTeMaTUYeCKOW AesTeNbHOCTH, O e€ 3HA4YMMOCTHU Ans
pa3BUTUA LUBUNNIALUM.
MeranpegmetHsie: GopmMMpoBaTb yMEHWE BUAETb MaTteMaTUyecKyio
3afa4yy B KOHTEKCTe NPOGNEMHON CUTyauun B APYrMX AUCLMNAMHAX,
B OKPYXalOWen XKU3HMU.
Nnanupyemsbie Yyawuics Hayuutca onpeaenstb, ABASETCA U AaHHas 3aBUCMMOCTb
pe3ynbrarbl $PYHKUMOHANbHOW.
OcHoBHble MartemaTtnyeckass Mojenb, He3aBuUCUMas MepeMeHHas, 3aBucumas
MoHATHA nepemeHHas, ¢®yHKUMS, PyHKLMOHANbHAS 3aBUCUMOCTb, aprymeHT
dYHKUMK, obnacTb onpegeneHns GyHKUUK, 3HaveHne GyHKuUK, 06-
NacTb 3HAYEHUN DYHKUMU.
Oprauuaauuouuaﬂ CTPYKTypa ypoKa
Qopma 3aAaHMﬂ ANA yvYauluxcsa, BbiMONHEHUE KOTOPbLIX ﬂpMBeAéT
Jrank opranu- K AOCTHIKEHMIO NNaHUPYEMBbIX PE3yNbTaTos
npoBeaeHUs 3aLuH
ypoKa va YYEBHUK AnpakTnyeckne
MaTepuanbl
1 2 3 4

1. OpraHu3auvoHHbIX 3Tan

2. MocraHoBKa Uenu U 3agay ypoka. MotuBauua y4e6HON AeATeNbHOCTH ydalumuxca

3. AKryanusa-
LWUA 3HAHHUN

> Ne 746, 747

4. U3yyeHHne
HOBOro marte-
pnana

o TeopeTuyeckunin matepuan § 20
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OKOH4YaHne

1 2 3 4
5. NepBU4HOE o} Ne 753-756, 760-762, 764
3aKpenneHue
HOBOro Mare-
pwana

6. NMosTOpeHHue u Ne 784, 785

7. UTorn ypoka Bonpocbl 1-8

8. UHpopma- § 20, sonpockl 1-8, N2 757-759
U4 0 Aomalu-
HeM 3aaaHun

MeToguyeckue KOMMeEHTapuu

OyHKIMA — OJAHO U3 IJIABHBIX MOHATHUH IIKOJBLHOrO Kypca MaTE€MaTHKMU.
JanbHeiiee u3ydeHue Kypca aareGpel (a B CTapUIMX KJIaccaxX Kypca aare6pbl v
HayaJl MaTEMAaTUYECKOro aHaju3a) (paKTUYECKHU CBA3AHO C BBEJAEHHUEM HOBBIX
¢yHxnuii 1 uccregoBanneM ux cBoicTB. [ToaToMy kpaiiHe BaXXHO, YTOOBI Kax-
ABIA y4almuics XOpOUIO YCBOUJI 3TO MOHATHE.

Ypox MOXHO Ha4yaTh € TOro, YTO MOMPOCUTD YYAHIMXCSA TPUBECTH NPUMe-
Pbl MOCTOAHHBIX ¥ NIEPEMEHHBIX BeIUMYMH. Jlanee cielyeT o6paTUTh BHUMAaHUE
yJaluxcs, 9TO MHOTME NEPEMEHHBbIE BEJIMYMHBI CBA3aHbI MEXAY coboil. JTa
CBSI3b BBHIPAXAETCA B TOM, YTO U3MEHEHHE OAHOI BEIMYMHBI BJAEYET 3a cOOOM
M3MEHEHUE JPYrOi BEJINYUHBI.

Ouenb BaXHO pa3obpaTh ¢ ydamumucs npumepsl 1-3 naparpada. 3aecn
HE TOJBKO PacCMaTPUBAIOTCA NPUMEPbI, JEMOHCTPUPYIOUIME CBA3b MEX/IY BEJIU-
YMHAMH, HO U BBOJUTCSH PAJ TEPMHUHOB U IMOHATUM, CBA3aHHBIX ¢ dpyHknuei. Ka-
MBI NPUMEP 3aBEPIIEH BaXKHBIM BBIBOJIOM O CBOICTBE YCTAHOBJIEHHOTO NpaBU-
Jla CBA3U MEX]y BEIUYMHAMU.

Cnenyer 06paTuTh BHUMaHUE yYalIUXCH, YTO HE BCAKAsA CBA3b MEXKIAY Be-
JIMYMHAMM ABJISAETCA PYHKIIMOHANbHOU. B TexcTe naparpada npuseaéH npumep
TaKoro poja.

KoMMeHTapuu K ynpaxHeHUaM

N¢ 760. B 3T0i1 3asaue paccMaTpUBaeTCsl MPUMEP 3aBUCUMOCTH, HE sIBJASIONEHCS
(pyHKIMOHANBHOI.
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TexHonoruyeckaa Kapta ypoka N2 69

Tema ypoka CBA3K MeXAY BenuuUHaMU. DyHKUHUA
Tun ypoka YpOK 3aKkpenneHus 3HaHumu
dopmupyeMble lNpeamMeTHbie: 3aKpenuTb 3HAHUA 0 QYHKLIMKU U QYHKLIMOHANbHON 3a-
pe3ynbrarsl BUMCUMOCTH, GOPMUPOBATL HaBbiKK paboTbl ¢ rpaduKom GyHKLUUM.
JInyHocTHBIE: POPMUPOBATL LENOCTHOE MUPOBO33pPEHUE, COOTBETCT-
BylOlULEE COBPEMEHHOMY YPOBHIO pPa3BUTUA Haykn U OBGLLECTBEHHOW
NpPaKkTUKM.
MertanpeameTtHbie: ¢opmupoBaTb YMEHWE MOHUMATbL U MUCNONL30-
BaTb MaTemaTtuyeckue cpeacTBa HarnsgHocTu (rpadukun, Tabnuubt).
lMnauupyemsbie Yyawmnca Hayuutea «dutaTbr rpadvKk GyHKUUKM, HaxoauTb 3HaYeHue
pe3ynbrartbi aprymeHTa v 3HaveHune GyHKUUKM ana 3agaHHon GYHKUMOHAaNbHOMW 3a-
BMCUMOCTH.
OcHoOBHble MaTemaTuyeckas Mopaenb, He3aBuMCMMaa nepemMeHHasn, 3aBucuMan
NOHATUA nepemeHHasn, OyHKUMS, GYHKUMOHAnNbHasA 3aBUCMMOCTb, aprymeHT
$yHKUMK, obnacTb onpeaeneHns GyHKUMK, 3HaveHne GyHKuuK, o6-
Nnactb 3Ha4YeHU QYHKLUUK.
OpraHuM3auMoHHaA CTPyKTypa ypokKa
dopma 3aaaHusa ANA yHawuxcs, BbINOAHEHNWEe KOTOPbIX NpUBEAET
Jransi opraHu- K BOCTHXXEHMIO NNAHUPYEMbIX Pe3y/bTaToB
nposefeHnna 3auumn
UaaKTUYecKne
ypoka va Yue6HuK Ana
marepuansl
1 2 3 4

1. OpraHuM3aLMOoHHbINA 3Tan

2. MocTaHoBKa Lenu U 3agay ypoka. Motneauus yue6HOM feATeNbHOCTH yyaumxces

3. NpoBepKa gomailuHero sagaHus

4. AKTyanusa-
LUHA 3HAHUN

b Bonpocbl 1-8

5. 3akpenne-
HHe U3YYEHHO-
ro marepuvana

> Ne 765, 767, 769~772, 774, 775,
777,779, 781, 783

6. MoBTOpEHHE

7 Ne 786, 787
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OKOH4YaHHe

1 2 3 4
7. Pedbnekcun Ha ypoke 5:
y4yeOHOM aen- a) akTMBHO paboTan(a);
TEeNbHOCTU Ha 6) pa6oTan(a), HO He aKTUBHO;
ypoke B) 6bin(a) naccuBeH(Ha).
8. UHdopma- § 20, N¢ 766, 768, 780, 782
uMa o gomalu-
HeM 3agaHun

KomMmeHTapumn K ynpakHeHUsam

N¢ 771. B aTOi1 3alaue paccMaTpUBaeTCA IIPUMED 3aBUCUMOCTH, HE ABJIAIOLIEHCS
(pyHKIHMOHANBLHOM.

Ne 769-771. B 3TUX 3afauax paccMaTpHBAIOTCA NPUMEPHI PYHKIUHA, B KOTOPbIX
pa3HBIM 3HAYEHUSIM apryMeHTa COOTBETCTBYIOT OJWHAKOBbIE 3HAYCHUS
pysxumn.

N¢ 772. MOXHO pPacCMOTPETH MPABUJIO, KOTOPOE KAXKAOMY HaTypPabHOMY YHCITY
CTAaBUT B COOTBETCTBUE OCTATOK IPH AEJIECHUU Ha 3.

§ 21. Cnoco6bl 3aaaHuA GyHKLUUHN

TexHonornyeckas Kaprta ypoka N2 70

Tema ypoka Cnoco6b! 3agaHua PYHKLKUU

Tun ypoka YpOK n3y4eHus HOBOro maTtepuana

dopmupyembie lpeagmMeTHbIE; NO3HAKOMUTb Y4alMXca co cnoco6amMu 3a4aHna QYHK-
pesynbrarbl LUMK: onucaTenbHbIM, C NOMOLWbLIO GOPMYSbl, TABANYHBLIM.

JInyHoCTHbIE: GOPMUPOBATL MHTEPEC K U3YHEHUIO TEMbI U XenaHue
NPUMEHATL NPUOBPETEHHBLIE 3HAHUA U YMEHMUS.

MertanpegMetHbie: ¢GoOpMUPOBaTL NepBOHayYasnbHble NpeacTaBneHus
06 naenx 1 o0 MeTogax MaTeMaTHKU KaK 06 yHUBepCabHOM A3bIKe Hay-
KW U TEXHWUKMK, O CpeACTBe MOAENMPOBaHUS ABEHWIA U NPOLIECCOB.

Nnauupyemobie Yyalwunca HayuuTcsa onpeaendaTtb cnoco6 3agaHna QyHKLUUK, HaxoauTb
pe3ynbrarhl 3HaYeHWe apryMeHTa U 3HadeHue dbyHKUUKW, 3aa4aHHon GopMYyNow.
OcHoBHble Cnoco6bl 3agaHnA GYHKLMK: onucaTenbHblA, C MOMOILbIO GOPMYIbI,
NOHSAITUSA Tabnn4HbIN.
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OpraHu3auMoHHas CTPYKTypa ypoKa

®opma 3apaHuna ANa y4awnxca, BbiNONIHEHHE KOTOPLIX NPUBEAET
Srant opraHu- K AOCTHXKEHUIO NNaHUPYEMbIX pe3yNnbTaToB
npoBeaeHns saumm
ypoKa v Yye6HMK Anpakrtuyeckune
marepuansi

1. OpraHu3aLuMnoHHbIK 3Tan

2. NocTtaHoBKa uenu U 3agay ypoka. Motusauus y4e6HON AeATENbHOCTH yHalUXCA

3. KoHTtponb 7 Ne 150, 151
M KOppeKuus
3HaHWH

4. N3yyeHne (o) TeopeTuyecknin matepuan § 21
HOBOrO Mare-
puwana

5. Nepsu4Hoe (o) Ne 789, 790, 792, 793, 795, 797,
3aKkpenneHune 799

HOBOro mare-
puana 7 Ne 153

6. NosTopeHune 7 Ne 814, 815

7. Utorn ypokKa Bonpochk! 1, 2
8. Uudopma- § 21, sonpocut 1, 2, N 791, 794,
UMA 0 AoMall- 796, 798

HeM 3agaHuu

MeToauyecKkne KOMMEeHTapuu

B sTom maparpade paccMarpuBaloTCA CleAyliollde CIOCOObl 3aAaHUA
yHKIIMM: ONMCcaTEeIbHBINA, AaHAIMTHYECKUI (B TEKCTe ydeOHMKA OH Ha3bIBAETCS
«C TIOMOIIbIO PopMyabl»), TabauuHbIM. I'paduueckomy criocoby samanus QyHk-
LMY TIOCBAIEH CIERYIOUMii raparpad.

HauGonee TpyaHO BOCIpMHMMAETCA YJallUMMUCH ONHMCATENbHBIM CIOCO0
3agaHuA QYHKIUHU. 34€ech Le1ecoo6pa3Ho, 3a4aB (PYHKIMIO ONMCATeIbHbIM CIIO-
cOo60OM, NPEATOKUTD YUAMIUMCS TI0 HECKOJbKHUM 33JJaHHBbIM 3HAYEHHUSAM apryMeH-
Ta HaWTHU 3HAYEHUA PYHKIMH,

B nanpHeiimem wyame Bcero ywamuecs GyAyT BCTPEYaThCsA C aHAJIUTHYE-
CKMM CIIOcO60M 3azaHus PyHKIHUM. 3AECh CJIOKHOCTD BbI3bIBAET KyCOYHO-AaHAIU-
THYECKUH cr1ocob 3aganus pyukuuu. IToaromy nenecoobpazno pazodpath ¢ yya-
muMucs npumep 4 naparpada.

106



B 3aBUCMMOCTH OT BO3MOXHOCTEH KJIACCA MOXHO PacCMOTPETh TIPUMEPDI
(YHKIMH, 32JaHHBIX AHATUTUYECKH, C MCKYCCTBEHHOM 06/1aCThIO ONpEeAEIEHUS.

Kak mpaBuio, Ta6auuHbIil cnoco6 3azaHus (PyHKIMM BOCTIPUHUMAETCH
6e3 3aTpyAHEHUH.

TexHonornyeckas Kapta ypoka N2 71

Tema ypoka Cnoco6bl 3agaHna GyHKUHUN
Tun ypoka YpPOK 3aKpenneHus 3HaHWH
dopmupyembie MpeameTHbie: 3aKpenuTb 3HaHWUS yyalluxcs O cnocobax 3agaHus
pe3yabrarbi GYHKLKUKU: onnucaTenbHoM, ¢ NoOMOoLbD GopMynbl, TaBAUYHOM,
JlnyHOCTHbIE: POPMUPOBATL YMEHWE NAaHWpPOBaTb CBOW AEHCTBUA
B COOTBETCTBUM C y4ebOHbLIM 3aaaHueM.
MeranpegmertHbie: GopMUpOBaTh yMeHHe CTaBUTb U GOpMyInpoBaTb
Ana cebs HoBble 3aaayu B y4€6e M No3HaBaTeNbHOW AEATENbHOCTH.
Nnauupyemsbie Yyawmuiuca Hayuutca onpefenatb cnocob 3agaHua OyHKUMM, Haxo-
pe3ynbrartbl OMTb 3Ha4YeHWe apryMeHTa U 3HavyeHue QyHKUMUHK.
OcHoBHble Cnocobbl 3aaaHua GYHKUMKU: onucaTesibHbIA, C NMOMOLLbIO GOPMYyNbI,
MOHATHA Tab/INYHbIA.
OpraHu3auunoHHas CTPyKTypa ypoKa
dopma 3apaHna ana y4yawmxcs, BbiNoJHEHHWE KOTOpbIX NpuBeaéeT
Jransi opraHu- K AOCTHIKEHMIO NNAHUPYEMBIX Pe3y/bTaToB
npoBepeHuna 3auum
KThuve
YpoKa va YueGHuK Aunaxtuueckue
martepuans!
1 2 3 4

1. OpraHu3aunoHHbIX 3Tan

2. NocTaHoBKa LUenu u 3afjay ypoka. MotuBauunsa yueb6Hon aesTeNnbHOCTH yyauwuxcsa

3. MNposepka AoOMaLIHEro 3agaHus

4. Aktyanu3sa-
uMa 3HaHUN

0} Bonpocht 1, 2

5. 3akpenne-
HUE U3YYEeHHO-
ro matepuana

o N¢ 801, 803, 805, 806, 808, 810,
811, 813
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OKOHYaHHe

1

2 3 4

6. KoHTponb
W KOoppeKuun
3HaHWKN

Ne 154, 155

7. NoBTOpEHUe

7 Ne¢ 816, 817

8. Pednekcusn
y4ye6HON pes-
TeNbHOCTU Ha
ypoke

MNpoaonmxuTe BbiCKa3biBaHUA 06 ypoKe.
1. 3HaHuA, NONYYEHHbIE Ha YPOKE, MHE HEOOX0AUMSI ... .
2. 9 nony4un(a) nonesHyio MHGOPMaLIMIO O TOM, 4TO ... .

9. Undopma-
L4A 0 AomMall-
HeM 3afjaHuu

§ 21, N2 802, 804, 807, 809

KoMMeHTapuu K ynpaxHeHUsaMm

Ne 811. Mmeem: f (x) = x, T. €. 3x + 5 = x. Orcioga x = -2,5.
N¢ 813. B 3aBHMCHMOCTH OT BO3MOXHOCTEH KJacca MOXHO MPOBECTU OoJiee Moa-
POOHBI pa3sroBop o (PYHKIMM «L€/1asi YaCTh YHCIa».

)
Ne 817. Ci10XKUB JaHHbIE paBSHCTBa, noayuum 2x + 2y + 2z = % —a+ 1. Orcona

20c+y +2) = (g - 1) . CregoBaTenbHO, BBIPQKEHHE X + Y + Z IPUHUMA-

€T TOJbKO HCOTPUIIATECIAbHbIC 3HAYCHU.

Tema ypoka
Tun ypoka

dopmupyembie
pe3ynbrarbl

llnauupyemobie
pe3ynbrarsi

§ 22. N'padunK GyHKUHUH

TexHONnoru4eckan Kapta ypoka N2 72

Npaduk GyHKLUK

YDOK n3y4eHus HOBOro Martepuana

NpeameTHble: BBECTU NOHATUE rpadrKa GYHKLUK.

JInYHOCTHbIE: GOPMUPOBATL MHTEPEC K M3YYEHMIO TEMbI U KenaHue
NPUMEHATL NPUOEPETEHHDBIE 3HAHUS U YMEHMUS.

MertanpeamertHbie: GOpMUPOBaTb YMEHUE MOHUMAaTb U UCNONL30-
BaTb MaTeMaTUYECKUE CpeacTBa HarNagHOCTH (rpadukun, Tabnuubl).

Yyaluuness HayumTca onpeaenstb CBOMCTBA GyHKUMKU NO €€ rpaduky.
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OcHoBHble FpaduK GyHKUMN.

MOHATUR
OpraHu3auMoHHas CTPYKTypa ypoKa
®opma 3afaHHa AN yYaWMXcs, BbINOJHEHNE KOTOPbIX NPUBEAET
Jransi opranu- K IOCTUIKEHHIO NNAHUPYEMBIX PE3YNbTaToB
nposepeHus a3

UAAKTHYECKNE

ypoka il YuebHUK Aua
MaTepuabl

1. OpraHM3auMoOHHbIM 3Tan

2. MoctaHoBKa Uenu 1 3aaay ypoka. MotuBauua y4e6HOU AeATEeNbHOCTH yyallUxca

3. AKTyanusa- 0} Ne 818, 819

uua 3HaHUKA
4. U3yyeHue o TeopeTnuecku matepuan § 22
HOBOro mare-

puana

5. MNepBHyHoOE (0] Ne 821, 822, 824, 825, 827
3aKpenneHue )
HOBOro mare-
puana

6. MoBTOpEHUe 7 Ne 842

7. Utoru ypoka Bonpocbl 1-6
8. Uudopma- § 22, Bonpocbl 1-6, N2 823, 826,
uua 0 Aomall- 828, 841

HeM 3agaHuu

Metoanyeckne KOMMeHTapuu

B nauyane naparpacga nokasaH npouecc nocTpoeHus rpaduka QyHKIuu
no touxkam. OByasieBasi 3TUM METOAOM, ydHalMecs AOLKHbI HAYYMThCA MOAOH-
paTh «ynoGHBIE» 3HAYEHMS apTyMEHTa /IS HAXOXACHHUs 3HAaUYE€HUH (yHKIUU.
Y4eHUK JO/KEH MOHMMATh, YTO METO/, NOCTPOeHMs rpaduka GyHKIMU 110 TOY-
KaM JI0 KOHI[a PEaIu30BaTh HEJIb3sl, HO UYe€M OOJIbLIE YAAETCA OTMETUThH TOYEK,
TEM TOYHEE ITOJIYUYNTCS I‘pa(bmc.

B onpenenenun rpadrka oco6oe BHUMAaHUE YYAlMXCS CAEAYET OOPaTUTh
Ha CJIOBOCOYETAHUE «COCTOSIUIYIO U3 BCEX TEX U TOJbKO T€X Touek». OHO, B 0CO-
6eHHOCTH 06OPOT «T€ U TONBKO T€», TPEOYET CIELMAIBHOIO Pa3bsCHEHMUS.
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JKenaTenbHO MpM M3yYEHUH 3TOM TEMBI UCIIOIb3OBATH BO3MOXHOCTH KOM-
NbIOTEPA, NPOACMOHCTPUPOBAB MOCTPOEHNE IPa¢MKOB C MIOMOIIBIO TAGJIUYHOTO
penaxtopa Excel, BHIGpaHHOTO JUIsl MICIIOIB30BaHMs B MIKOJIE TpadpuuecKoro pe-
Aakropa, nmakeros tuna MathCad. Creayet o6cyanTh MOPALOK MOCTPOEHUS Ipa-
¢uKa npu €ro NOCTPOEHUH MO TOYKAM BPYUHYIO (C IOMOIIBIO rpadHIecKoro pe-
AAKTOpa), M0 TOYKAaM Ha OCHOBAaHMY TAGIMIbI 3HAYEHUH (C MOMOWIBIO TAGaMY-
Horo peznaktopa Excel) 1 ¢ TOMOIIBIO MaTEMAaTHYECKUX TAKETOB U NIOAYEPKHYTD,
KaKyl0 4aCTbhb TEXHUMYECKOH paboThl 6epéT Ha ceba KoMmmbioTep. it 0CcO3HAHUS
y4alMMHUCS HEAOCTATKOB METOJA IOCTPOEHUs rpaduka «I0 TOYKAM» yYUTENIb
MOET BbIOpaTh HeJUHeIHble PYHKIHUU U TOCTPOUTh MX rpadMKH MOTOYEIHO
Y C IOMOIUIBIO MaTEMAaTUYECKUX NakeToB. [l1anupys aTy AeMoHCTpanmio, cieayeT
BBIOPATH Uil MOCTPOEHMS 110 TOYKaM 3HaYEHU apryMEHTOB, KOTOPbIE, Ka3aJ10Ch
6bl, pacnoJIOXKEHBI 110 00JACTU ONpPEAETIECHNUS PABHOMEPHO, OJHAKO He JAIyT BO3-
MOXHOCTb OOpaTHUTh BHUMaHHE Ha XapaKTepHble (pparmeHTs! rpaduka. O6eyx-
Aasi HEAOCTATKH, 11€J1ECOOOPA3HO MpeIaraTb K paCCMOTPEHUIO (pparMeHTHI rpa-
¢uka B pailioHe ToueK pa3pbiBa, SKCTPEMyMOB, neperu6os. Eciu otcyrcrsyer
TEXHUYECKass BO3MOXHOCTb, PEKOMEHJYETCS 3apaHee IOCTPOUTh Ha OGOJbIIMX
Jauctax 6ymaru rpaMKy HeJIMHEHMHBIX (PYHKIMIAL, a Ha YPOKe IMOCTPOUTh Ha JOC-
K€ UX rpadyKy [0 TOYKAM, a 3aTeM CPABHUTb C «HACTOSIIUMU» IpaduKamu.

Takxe creayeT OCBETUTb IMMPOKHUE BO3MOKHOCTU NMPUMEHEHUs rpaduye-
CKUX M300pakKeHUI peaIbHBIX IpoueccoB. llesecoobpasHo MOAroTOBUTH Je-
MOHCTPAaLMOHHbIE MaTepHUasbl, HalpUMEP HM3MEHEHHE BBICOTBHI CaMOJIETa Ha
NPOTSKEHUM OJHOTrO NONETA, KAPAMOTPAMMY U T. I, MPEACTABUB UX OJHOBpE-
MEHHO B TaGIM4HOM U rpadudeckoit ¢popme, 1 NPELIOKUTD yyamumcs chopmy-
JIMPOBaTh PAA BOIPOCOB O MPOUCXOAAIIEM MPOLECCE, HA KOTOPBIE JIETKO OTBE-
TUTbh HAa OCHOBaHMH rparKa 1 ropasfio CJI0XHee — Ha OCHOBAaHMM aHaau3a Tab-
JUnbl. JTO MOMOXET MPOJEMOHCTPUPOBATh NPEHUMYIIECTBA IpadUUECKOro
crnocoba NpeAcTaBI€HUs (PYHKLHH.

B pesyabTaTe M3yueHHs 3TOI TEMBI y4yallMecs AO/UKHBI YCBOUTb, YTO Ipa-
¢uk GyHKIMM — 3TO OAUH U3 cOCOOOB 3azaHus (pyHkuuu. Taxxe npu msyue-
HUM 3TOH TE€MBI CJIe/IyeT 3aJI0KUTb OCHOBBI YMEHUS «UUTaTh» rpadUK (PyHKIMH,
T. €. OIIpeAeIATh CBOMCTBA (PYHKIUHU MO e€ rpaduky. B kauecTse akTyasusanuu
TEMBI MOXHO IPEJIOKUTh HAHTH B Pa3IM4HON JuTepaType (y4e6HOM, HaydHO-
MOMYJIAPHOMH, CpeACTBaX MaccoBoil MHpopManuu) UHGPOPMALMIO, TPEACTaBIEH-
HYIO B BUJie TpapuKOB.

KomMeHTapuu K ynpaxHeHuaMm

Ne 822, 823. DTH 337a4H 3aKIaJbIBAIOT OCHOBBI YMEHUH «4UUTATh» rpadpuk PyHK-
MU,
Ne 827, 828. ITU 335441 3aKPEIUISIIOT MOHUMaHUEe OIIPEACICHUSA q)ymcunn.
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TexHonoruyeckas Kapra ypoka N2 73

Tema ypoka Fpadpuxk dyHKUUK

Tun ypoka YpOK 3aKpenneHns 3HaHui

dopmupyembie MpeameTHbie: 3aKPENUTb 3HAHWUA YHaLLKUXCA O rpadpuKe GyHKLMK.
pesynbrarsl JlndHoCTHBIE: GOPMUPOBaTL YMEHWE NPEACTaBAATb Pe3ynbTaT CBOEW

AeATeNnbHOCTHU, pa3BuBaTb no3HaBaTeNbHblI HHTEPEC K MaTeMaTHKe.

MeranpegmetHsbie: dopMUpoBaTb YMEHWE CPaBHUBATbL, aHANU3Kpo-
BaTb, MOAeNMpoBaTh BbIGOP CNOCO6OB AeATeNbHOCTH.

Mnannpyembie Yyalmica Hay4uTcs onpeaensite CBOMCTBa GYHKLUMUMK.
pe3ynbrarbi

OcHoBHble Mpadunk PyHKUNMK.

NOHATHSA

OpraHn3aLMoHHas CTPYKTypa ypoKa

®opma 3apaHuA ANA yyalmuxcs, BbiNOIHEHWE KOTOPbIX NPUBEAET
ransi opraHu- K AOCTHXXEHUIO NNAHUPYEMbIX pe3ynbTaToB
nposeageHuA 3aUMmn
ypOKa Vi Y4e6HNK AnpaKTnyeckue
maTepu1anbl
1 2 3 4

1. OpraHusauuoHHbIK 3Tan

2. NocTtaHoBKa uenu U 3agay ypoka. MotuBauus yue6Ho1 AE€ATENIbHOCTH yyalLlUXCcH

3. MpoBepka aoMalwHero 3agaHus

4. AKtyanusa- (o} Bonpocbl 1-6 Ne 156
UMSA 3HAHWH

5. 3akpenne- b N2 829, 830, 832, 834, 835, 837,
HUe U3YyYeHHO- 839, 840
ro marepuana

6. KoHTponb Ne 157 (1, 2), 158,
U KOppeKuus 159
3HAHUK

7. NoBTOpEHHue 7 N2 843
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OKOHYyaHHe

1 2 3 4
8. Pednekcus MNMpoponuTe BbiCKa3biBaHWUA 00 ypoKe.
yuye6Hon aes- 1. CaMbIM UHTEPECHBLIM Ha YPOKe ANs MeHs 6bINo ... .
TeNbHOCTU HaA 2. {1 Hayyunca(acs) ... .
ypoKe 3. A xoten(a) 6bl ewWwe y3HaTh ... .

4. MHe NoHpasunoch ... .
5. MHe He NoHpPaBKNoCh ... .

9. Kuodopma- § 22, N2 831, 833, 836, 838,
unsa o Aomall- non. N¢ 845
HEeM 3ajjaHuun

§ 23. Jiunennana PyHKUHUA, eé rpaduUK U CBOMCTBA

TexHonoruyeckaa Kapta ypoka N¢ 74

Tema ypoka JNluHeHan PyHKUHUA, eé rpadUK U CBOKCTBA

Tun ypoka YpOK n3y4eHuss HOBOro maTtepuana

Popmupyembie lIpeameTHbie: BBECTU NOHATUA NUHENHOW GYHKUWMK U NPSIMOKW Npo-
pesynbrarsi NOPLMOHANBHOCTU, NO3HAKOMWUTbL YYalllMXCH CO CBOWCTBAMW JIMHEMN-

HOW YHKLUMKU, cHOPMUPOBATL HaBbIK NOCTPOEHUA rpaduKa NUHER-
HOW QYHKUMMK.

JIn4HOCTHbIe: GopMUPOBATL LLENOCTHOE MUPOBO33pPEHHUE, COOTBETCT-
BY!OLLLEE COBPEMEHHOMY YPOBHIO PA3BWUTHUS HayKU U O6LLECTBEHHOM
NPaKTHKHU.,

MertanpegmeTtHbie: GOpMUPOBaTb YMeHUe ONnpeaensiTb NOHATHS,
CpaBHUBAaTb, aHaNM3npoBaTh, AeNaTb BbIBOAbI.

llnanupyemobie Yyawuicsa Hayuntcs GopMynMpoBaTh ofnpeaenenHnss TMHENHON PYHK-

pe3ynbrarbl LUK M NPAMOW NPONOPUMOHaNbHOCTU; ONpefenaTb, ABNAETCA NKu
PyHKUMA, 3agaHHaA GOPMYNOr, NMHENHOKW; CTPOUTL rpaduK NUHEN-
HOW pyHKLMM,

OcHoBHble NuHenHas ¢yHKLUMA, rpaduK NMHENHON OYHKLUMK, npsimas nponop-
MOHATHA LUMOHaNbHOCTb.
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OpraHu3aLMoHHan CTPYKTypa ypoKa

®dopma 3apaHnsa ANA YHalWKXcs, BHINONHEHNE KOTOPbIX NPUBEAET
Jrank opraHu- K JOCTHXEHHUIO NNaHUPYEMbIX PE3YNLTaTOB
npoeeaeHun saUmH p
HaaKTHYecKne
ypoka WK
YA YueGH matepmanb

1. OpraHu3aunoHHbIX 3Tan

2. NocTaHoBKa Uenu 1 3aaay ypoka. MoTusauma y4e6HON AeATENbHOCTH y4YalUXca

3. AKTyanusa- (o} N¢ 846, 847

UMA 3HAHUH

4. U3yyeHne o} TeopeTnyecknin matepuan § 23
HOBOro mare-

puana

5. MepBu4Hoe O] N2 849-852, 854
3aKpenneHue
HOBOro marte-
puana

“u Ne 160, 161

6. NoBTOpeHHe “ N2 900

7. UToru ypoka Bonpockl 1-7
8. Undopma- § 23, sonpockbl 1-7, N2 853, 855,
uMs 0 Aomau- 201

HeM 3aaaHuU

MeTtoauyecKkne KOMMeHTapuu

Henenecoo6pa3sHo HaYMHATL U3YYEHUE 3TOM TEMBI C ONpE/IEIEHUs, BBOAS
JUHENHYIO PYHKIMIO KaK HEKHl aGcTpaKTHBIM 06bekT. JKenaTebHO npeasapu-
TEJBbHO PACCMOTPETH HECKOJBKO PeaNbHBIX CHUTYallMil, KOTOPbIE€ OMMCHIBAIOTCS
€ HOMOIIbIO TMHEUHOH yHkiuHu. C TakOro poja NpuUMEPOB HAYMHAETCH TEKCT
naparpada. ‘

B xypce anre6per 7 Ka1acca CTpOro JA0KazaTb, 4TO IpadHKOM JMHEIHON
(yskuum sBageTCA NpAMas, HEab3s. 1109TOMy AOCTATOYHO MPOAEMOHCTPHPO-
BaThb 3TOT (PAKT Ha IIPUMEpPaX.

3aMeuaHHE O TOM, YTO BEPTUKAIbHAS NpAMas HE MOXET CIYXHUTb rpadu-
KOM (yHKUMM, 3aKPEMUT Yy YYalIUXCs IMPaBHWIbHOE MOHHUMAaHHE OIpejesieHus
¢yHkMH.

CrnenyeTr yaenuTbh BHUMaHHE PACCMOTPEHMIO YACTHBIX CJIy4aeB JMHEHHOMU
byukuuy y = kx + b, a umeHHo cryvaes, korga k=0 wm b = 0.
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TexHonoruyeckasn Kapta ypoka N2 75

Tema ypoKa NuHelinana ¢yHKUuUA, e€ rpaduK U CBOUCTBA
Tvn ypoka YpoK 3aKkpenneHus 3HaHum
Popmupyemsbie NpegmetHbie: 3aKpennTb 3HAHUA O NUHERHOM PYHKLIMU U €€ CBOMCT-
pe3ynbrars! Bax, 3aKpPenuTb HaBbiK NOCTPOEHUA rpaduKa NMHENHON DYHKLIUW.

JIn4HOCTHbIE: DOpMUPOBATL YMEHWE COOTHOCUTb MONYYEHHBLIA pe-

3ynbTaT ¢ NOCTaBNEHHOMW Lenblo.

MertanpegmeTtHbie: popMUpoBaTb YMEHUE COOTHOCUTL CBOU AEKUCT-

BUA C NNIaHUPYEMbIMU pe3ynbTaTamu.
Mnanupyemeie YyauMncs Hay4uTcs CTpOUTb rpaduk IMHEWHON GYHKUMU U ONUCHI-
pes3ynbTatbi BaTb €€ CBOWUCTBA.
OcHOBHblE NnHenHas ¢GyHKUMA, rpaduK NUHENHON GYHKLMK, NpaAmas nponop-
NOHATHA LUOHaNbLHOCTb.

OpraHu3auuoHHas CTpPYKTypa ypoKa
dopma 3apaHua 4NA y4alWmxcs, BbiNOJIHEHNE KOTOPLIX NPUBEAET
Jrans opraHu- K AOCTMEHMIO MIAHUPYEMbIX PE3YIbTATOB
npoBefeHun —
MAaKTUYECKHe
ypoka v Yye6HuK Aua
mMaTepuanbl
1 2 3 4

1. OpraHuM3auMoHHbIA 3Tan

2. MocTtaHoBKa Uenu v 3apay ypoka. MotuBauus yue6HON AEATENbHOCTH yHaLlUXca

3. MpoBepKa agomalHero sagaHua

4. AKtyanusa-
LUHMA 3HAHUWH

(o) Bonpockbl 1-7

5. 3akpenne-
HUEe U3YYEHHO-
ro matepuana

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

4 Ne 162-164

6. KoHTponb
M KOppeKuusa
3HaHUH

N2 165, 167

7. NMoBTOpEeHue

7 N2 902
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OKOH4YaHHe

1 .

2 3 4

8. Pednekcus
yye6HOM pen-
TENbHOCTH Ha
ypoKe

MpogomxuTe BbiCKa3blBaHUA 06 YpOKeE.

1. MHe NoHpaBUACHA CErofHALWHUA YPOK, HO ... .
2. lns MeHa TeMa TpyaHas, BOT ecnin 6bl ... .
3. ins MeHs Tema nérkasa, u 1 ... .

9. Undopma-
uMA 0 aomall-
HEeM 3ajaHuM

§ 23, N2 863, 865, 869, 871

Tema ypoka
Tun ypoka

dopmupyembie
pe3ynbrarbl

Thauupyembie
pe3ynbrartbl

OcHoOBHble
TOHATUS

TexHonoru4ecKkas Kapta ypoka N2 76

NuHenHas PyHKLUKUA, eé rpaduK U CBOKCTBA
YDPOK 3aKpenneHua 3HaHun

MNpegmeTtHbie: 3aKpennUTb 3HAHWUA O NMHENHON GYHKUUKU U €€ CBONCT-
Bax, pOpMUpoBaTb HaBblK NPUMEHEHUS CBONCTB IMHENHON DYHKUNUK
npy peleHun 3aaas.

J/myHoCTHbIE: GOPMUPOBATL UHTEPEC K U3YYEHMIO TEMBI U XKenaHue
NPUMEHATb NPUOBPETEHHBLIE 3HAHUA U YMEHMUS.

MeranpegmetHbie: $opMUpoBaTb YMEHUE UCNONb30BaTbL Npuobpe-
TEHHbIE 3HAHWA B NPAKTUYECKON AEATENLHOCTH.

Yyawmnca HayyuTcs NPUMEHSATb CBOWCTBA NMHENHOW GYHKUMKU Npu
peleHnn 3aaau. '

NuneiHaa yHKuMA, rpaduK NUHEHHON bYHKUMKU, NpsMas nponop-
UMOHaNbHOCTb.
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OpraHn3auuoHHasa CTPYKTypa ypoka

Jransbt
npoBeaeHus
ypoka

®opma
opraHu-
3auum

YA

3apaHus Ans y4aluxca, BbiNONHEHHWe KOTOPbiX NpUBeaET
K AOCTHXKEHHIO NNaHUPYEMbIX pe3ynbTaTos

Anpaktnyeckue
marepuansl

Yye6Huk

1. OpraHM3aiLMOHHbIH 3Tan

2. NoctaHoBKa LenM ¥ 3aaay ypoka. MoTuBauus y4e6HON 4eaTeNbHOCTHU yHaLUXcs

3. NpoBepKa goMawHero 3agaHua

4. Aktyanusa- (o} Ne 866
UWA 3HAHUWK
5. 3akpenne- o Ne 876, 878, 879, 881, 883, 885,
HUE U3YHEHHO- 886
ro marepuana
n Ne 172-176
6. NoBTOpEHHE 7 N2 903

7. Pedbnekcus
y4ebHOH aes-
TeNbHOCTH Ha
ypoke

Ha ypoke mMHe 6bino:

a) 0O4eHb UHTEPECHO;

6) He 04YeHb UHTEPECHO;
B) MHTEPECHO;

r) COBCEM HE UHTEPECHO.

8. Undpopma-
uma o agomai-
HeM 3ajaHuu

§ 23, N2 877, 880, 882, 884, 887

KoMMeHTapumu K ynpaxKHeHUsMm

N2 876, 877. 9Tu 33/1a4M 3aKJIAABIBAIOT OCHOBBI YMEHUI Irpa4ecKoro peneHmus
yPaBHEHHH U HEPABEHCTB.

N2 886, 887. DT 3a1aud yyaT no rpaduky (pyHKIMH HAaXOAUTb €€ aHaIUTHUE-
CKHUH CcIoco0 3ajaHusd.
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TexHonornyeckan Kapta ypoka N2 77

Tema ypokKa JNnHeitHan dyHKUMA, eé rpaduK U CBOKCTBA
Tun ypoka YpoK 0606uieHna 1 cucteMatmsanum 3HaHum
dopmupyemble NpeameTtHble: 0606WNTL U CUCTEMATU3UMPOBATL 3HAHMA Y4aLLKUXCA
pe3ynbrarhi O NUHENHOM GYHKUKUK U €€ CBONCTBAX, HABbLIKU NPUMEHEHNA CBOWCTB
NWHENHOW GYHKLMM NpU peleHnn 3ajau.
JInyHoCTHbIE: pa3BuBaTh NO3HaBaTe/bHbIA MHTEPEC K MaTeMaThKe.
MertanpegmeTHbie: GoOpMUpOBaTbL yMeHue CTaBUTb M GOpMynupo-
BaTb AN cebs HOBble 3ajayun B y4€6e, pa3BMBaTb MOTUBbLI U UHTe-
pecbl CBOEW No3HaBaTENLHON AEATENBHOCTY.
Mnannpyembie Yyalwmnca HayduTcs NPUMEHATb CBOWCTBA IMHEMHOW GYHKUMK MpU
pe3ynsrarbl peweHnn 3agau.
OCHOBHblE NlnHeAHaa oyHKumMA, rpadvK NUHERHON GYHKLKUK, NpPAMas nNponop-
NMOHATHA LHMOHaNbHOCTb.
OpraHn3auuoHHasa CTpYKTypa ypoKa
dopma 3apaHua Ana yyawmxcs, BbiNOSHEHUE KOTOPbIX NPpUBEAET
Stanb opraHu- K AOCTHXEHMIO NNAHNPYEMbIX pe3ynLTaToB
nposegeHus 3aumm
ye
ypoka va VueBHIK AupakTuyeckue
marepuansl
1 2 3 4

1. OpraHu3aumnoHHbIi atan

2. lNoctaHoBKa Uenu U 3agay ypoka. MotuBauus yue6HOM AesTENbHOCTH yYyaluxcs

3. MNpoBepka AoMaLLHEr0 3ajaHus

4. AKtyanusa-
uus 3HaHUH

) YCTHO. He BbINONHAA NOCTPOEHUSA rpaduka GyHKUMK i =

= bx + 1, onpegenute, Yepe3 Kakne U3 AaHHbIX TOYEK Npo-
xoAuT atoT rpaduk: 1) A (0; -1); 2) B (-1; —-4); 3) C (0; 1);
4) D (-1; 4); b) E (20; 101).

5. 0606uweHue
U cucTemartu-
3aumns 3HaHUH

¢ N 888, 889, 891, 893, 895, 897, 899

n Ne 178, 180

6. KoHTponb
U KOppeKuus
3HAHWK

Ne 170 (1), 177,
179 (1)
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OKoH4YaHne

1 2 3 ' 4

7. NoBTOpEHUE 7] N2 904

8. Pednekcus OTBETbTE Ha BONPOCHI.

y4ye6HOHN pes- Yto Bam 6onee Bcero yganocb BO BpeMs ypoka?
TeNnbHOCTH Ha Kakue BuAabl 4eATENBHOCTU GbiNK BbINONHEHLI BaMU Hanb6o-
ypoke nee ycnewHo? HazoBute Haubonee abGEKTUBHbLIE U3 HUX.
9. UHdopma- § 23, N2 890, 892, 894, 898

uMAa 0 AoMaLu-
HeM 3aaHuu

KoMmeHTapuu K ynpa)KHeHusM

N2 897, 898. ITu 3a/auM y4yaT MO rpauKy (PyHKUMU HAXOAUTH €€ aHAIUTHYE-
CKMH crmocob 3ajaHus. ‘

N 899. Ilpu pemeHuu 3TOI 3a4a4M B 3aBUCHMOCTH OT BO3MOXHOCTEHN Kiacca
MOXHO OCBETUTb GoJiee NMOAPOGHO CBOHCTBA (YHKIMHU «IpoOHAfg 4acTb

quCiIa».
Ypok N2 78

Tema ypoka NoBTopeHue U cuctemaTu3lauma yde6Horo marepuana
Ypok N2 79

KoHTponbHasa pa6ora N2 6
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fnasa 4. Cucrtembl IMHEHHbIX YPaBHEHHUH

C ABYMS NepeMeHHbIMH

§ 24. YpaBHeHHus ¢ AByYMA nNepeMeHHbIMUH

TexHonoru4yeckan Kaprta ypoka N2 80

Tema ypoka YpaBHeHMA ¢ ABYMA NepeMeHHbIMHU
Tun ypoKa YpOK “3y4yeHns HoBOro maTtepuana
dopmupyemsbie lNMpeaMeTHbIe: BBECTU NOHATUA ypaBHEHWUA C ABYMA NepemMeHHbIMU
pesynbrarst n ero rpaduKa, Hay4MTb NPUMEHATL CBOWCTBa ypaBHEHWH C ABYMSA
nepeMeHHbIMH.
JIn4HocTHbIE: GOpMUPOBATb MHTEPEC K M3YYEHUIO TEMbI U XHenaHue
NPUMEHATbL NPUOGPETEHHbBIE 3HAHWUA U YMEHWUSA.
MetanpegmetHbie: opMUPOBaATL YMEHWE ONPEeAenaTb NOHATUS, CO3-
daBaTtb 0606LeHus, ycTaHaBiMBaTb aHanoruu.
lNMnanupyemsbie Yyalmmca Hay4uTcs NPUBOAUTL NPUMEPHI YpaBHEHWUW C ABYMA nepe-
pe3yabrartsi MEHHBIMW; OoNpeaensiTh, ABASETCA I Napa YMcen peleHnem JaHHoro
ypaBHEeHUs C ABYMSA NepeMeHHbIMU.
OcHOBHbIE YpaBHeHWe C ABYMS MEPEMEHHLIMMU, pelleHWe YpaBHEHWA C ABYMSA
NOHATHA NepeMeHHbIMKU, pelnTb ypaBHEHWE, CBOWCTBA YpaBHEHWMH C ABYMS
: nepeMeHHbLIMH, rpadpuK ypaBHeHuUs, runepéona.
OpraHn3auunoHHan CTPyKTypa ypoKa
®dopma 3aaaHua ana yqyawmxca, BbiNnoAHEHMEe KOTOpbiX NpUBeaET
Jrans! opraHum- K AOCTUXKEHUIO NNaHUPYEMBIX pe3ynbTaToB
npoBegeHua 3aumMn
WAQKTHYECK
ypoka va Y4ye6HHnK AupaxTUeckue
marepuvanbi
1 2 3 4

1. OpraHu3auMoHHbIA 3Tan

2. MNocTaHOBKa Uenu 1 3aaay ypoka. MoTMBaUMUA y4e6HON AEATENbHOCTH yHaLUXCs

HOBOro mare-
puana

3. AKTyanuaa- o N2 906, 907
uuns 3HaHUA
4. N3yyeHne 0 Teopetuyeckn matepuan § 24
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OKOHYaHHe

1 2 3 4
5. MepBHiHOE P N2 909, 910, 912, 915, 917, 919,
3aKpenneHune 921, 923, 925
HOBOro marte- .
puana n N2 182

6. MoBTOpEHUe 7 N¢ 943

7. Utoru ypoka Bonpocbl 1-6
8. Undopma- § 24, sonpockl 1-6, N2 911, 918,
umMsa 0 gomall- 920, 924

HeM 3agaHuuU

MeToanieckne KOMMeHTapuu

ITpumeps! 1-5 naparpadga JeMOHCTPUPYIOT YYALIMMCSI, YTO YPABHEHUE C JBY-
Msl TIEPEMEHHBIMU — 3TO He aGCTPAKTHBIM MaTeMaTU4YeCKUil OOBEKT, a MaTeMaTU-
YECKOE MOHATHE, KOTOPOE MOXET CJIYKHTh MOJAEbIO PEAIbHON CUTyaIuu.

CaoiicTBa ypaBHEHMII C ABYMS I€PEMEHHBIMM YCBAaUBAIOTCS JIETKO, TaK KaK
OHU TIOXO0XM Ha CBOMCTBA ypaBHEHUI C OJHOMN NePEMEHHOM.

Hepeaxo y yyamuxcs dpopMHupyeTcsi CTEpPEOTHI, YTO YPAaBHEHUE C JABYMS
IepeMEeHHbIMH UMeeT GECKOHEYHO MHOTO peueHui. i NpoguIaKTHKH TaKoi
OomMOKU B TeKCTe naparpada NpUBeACHbI NPUMEPDbI YPABHEHUN, UMEIOMMUX OJ-
HO pelIeHME U HE UMEIOMIUX PEIIeHUN.

Onpeaenenne rpauka ypaBHEHUS C JBYMS I[€PEMEHHBIMU BO MHOTOM
AHWIOTUYHO omnpejesneHnIo rpaduka ¢pyHkuuu. [ToaTromy oTpaboTky 3TOro mo-
HSATHS MOXXHO IPOBOJUTD 11O YK€ 3HAKOMOM cXeMme.

Yuamuecs ZODKHBI XOPOIIO YCBOUTD, Y€M IpadUK YPaBHEHUS MOXET OT-
JMYaThCA OT rpaduKa QyHKIUH.

TexHonornyeckana Kaprta ypoka N2 81

Tema ypoka YpaBHeHHA ¢ ABYMA NepeMeHHbIMH

Tun ypoka YpOK 3aKpenneHus 3HaHuim

dopmupyembie NMpegmeTHbie: 3aKPENUTb 3HAHUA yHalMXCH 06 ypaBHEHWAX C ABYMA
pesynsrarbl nepemMeHHbIMU.

JINYHOCTHbIE: dOpMUPOBATb YMeHWEe NNaHWpOoBaTb CBOM [AEWCTBUSA
B COOTBETCTBMU C YHEOHbLIM 3aaHUEM.
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MeranpegmetHsie: ¢OpMUPOBaTb YMEHWE COOTHOCUTb CBOW AEMCT-
BUA C NNAHUPYEMbIMU pe3yNbTaTamMu, OCYLLECTBAATL KOHTPONb CBOEWH
AEATENLHOCTU B NpoLEcce AOCTUMEHUA pesynbTaTa.

Mnanupyemble Yyawunca HayyuTcs pelaTb YPaBHEHWS C ABYMS NepeMeHHbIMM,
pe3ynbrarsbi CTPOUTb rpaduK ypaBHEHUS C ABYMS NEPEMEHHbIMU.
OcHOBHbi€ YpaBHEHWE C ABYMS NEpeMEHHbIMU, pelleHue ypaBHeHUs C ABYMS
noHATUR nepemMeHHbIMU, PewuTb ypaBHEHUE, CBOMCTBA YPaBHEHUW C ABYMS
nepeMeHHbIMU, rpadux.
OpraHusauLMoHHan CTPYKTypa ypoKa
®opma 3apaHun ANA y4awWwMXxcs, BbINOMHEHHE KOTOPbLIX NPUBEAET
Sransl oprauu- K AOCTMEHHIO NIaHUPYEMBIX pe3ynbTaToB
nposeaeHus saum
ypokKa va Y4e6HMK AvpakTnyeckune
MaTtepmansl

1. OpraHu3auMnoHHbIW 3Tan

2. NoctaHoBKa Uenu U 3aga4 ypoka. MoTuBaums y4e6HOM AeATENLHOCTHU y4alLLUXCA

3. NpoBepKa AoMaLLHero 3agaHunA

4. AKtyanusa-
U1A 3HaAHUHA

P Ne 913 Ne 181

5. 3akpenne-
HUE NU3Y4EHHO-
ro matepuana

¢ N2 927, 928, 930-932, 934, 935,
937-939, 941

7 N2 185

6. KoHTponb
U KOppeKumsa
3HaHUN

N2 183, 184

7. NoBTOpEHue

7 Ne 944

8. Pednekcus
y4ye6HOM pesn-
TENbHOCTH HA
YPOKe

OTtBeTbTE Ha Bonpoc.
Kakue atanbl ypoKa Bbl cuuTaeTe Haubonee yaadHbiMu
M rnovyemy?

9. UHdopma-
u4a 0 aomall-
HEM 3ajaHum

§ 24, N2 929, 933, 936, 940
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KoMMeHTapuu K ynpax)HeHUam

N2 931 (3). rpacbl/lKOM YPaBHECHUA ABJISAETCS BCSA KOOPAWHATHAS ILIOCKOCTh.

N2 931 (4). rpa(IlZ)IdKOM YPaBHEHUS ABASETCA OGbeANHEHUE JABYX MPAMBIX.

Ne934(1). Ecmnx>1uy>1, To 2x + 3y > 5. CiaenoBartebHO, €CaH JAHHOE ypas-
HEHUE HMMEET PELIEHHE B HATYPaIbHBIX 4YMCJIax, TO UM MOKET CAYKMUThb
TosbKO mapa (1; 1).

N2 934 (2). Eciin iy > 3, To ypaBHEHHE HE UMEET PEIIEHUII B HATYPAJIbHbIX YHCJIAX.
OcTaérca paccMoTpeTs caydam, korray =1,y =2, y = 3.

N0 939 (4). 9x? + Y2 + 2 =6x; 2 - 6x + 1 + y> =~1; (9x — 1)? + y? = -1. Ypasue-
HHME HE MMEET PELICHUH.

§ 25. JiuHeHOe ypaBHEeHHe ¢ ABYMSA NepemMeHHbIMU U ero rpaduk

TemMa ypoka
Tun ypoka

dopmupyembie
pe3ynbrarbi

Tnannpyemsie
pe3ynbratbi

OcHoBHbie
NOHATHSA

TexHonoruyeckas Kapta ypoka N2 82

JInHeliHOe ypaBHEHHE C ABYMS NEepeMeHHbIMU U ero rpaduk
YPOK u3y4eHua HOBOro maTtepuana

NMpegmMeTHbie: BBECTN NOHATUS IMHENHOIO YPaBHEHUA C ABYMSA nepe-
MEHHbLIMU U ero rpaduKa; GopMUPOBaTL HaBbiK NOCTPOEHUA rpadu-
Ka JIMHEMHOTO YpaBHEHUs C ABYMS NEPEMEHHbBIMMU.

JIM4HOCTHbIE: GOPMUPOBATE UHTEPEC K U3YYEHUIO TEMbI M KenaHue
NPUMEHATb NPUOBPETEHHbIE 3HAHUA U YMEHMUS.

MeranpeamertHbie: $opMupoBaTb YMEHUE UCNONL30OBaTb Npuobpe-
TEHHblE 3HAHUS B NPAKTUYECKON AEATENIbHOCTH.

YyalmMncsa HayuuTcs NPpUBOAUTL NMPUMEPLI NMHENHBIX YpaBHEHWUM ¢ ABY-
MSi MepeMeHHbIMU, ONpeaenaTh, ABNAETCA /M Napa YUCeN PelLleHUem
[laHHOTO NIMHEWHOTO YPaBHEHUA C ABYMS NEPEMEHHLIMU, CTPOUTL rpa-
UK NIMHERHOTO YpaBHEHUS C ABYMS NEPEeMEHHbIMU.

JIMHenHoe ypaBHEHWE C ABYMSI NepeMeHHbIMU, rpaduK NMHEAHOro
ypaBHeH#us.
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OpraHu3alMOoHHanA CTPYKTypa ypoka

®opma 3apaHnna ANA YYaWMXCH, BLINOMHEHUE KOTOPLIX NPUBEAET
dranut opraHm- K AOCTHIKEHMIO NAAHUPYEMbIX Pe3ynbTaTos
nposepexun saum 1
MAAKTHYECKHE
Ypoka HUK
YA Yue6 maTtepuans

1. OpraHu3auunoHHbIK 3Tan

2. NocTtaHoBKa uenu U 3agay ypoka. Motusauma yue6HON AEATENbHOCTH yHaLMUXCH

3. Akryanusa- o} YcTHO. Kakue U3 AaHHbIX ypaBHEHWA ABNAIOTCA YpaBHEHUA-
UMA 3HAHUMK MU C ABYMS NEpPEMEHHbIMU:
1)9x+ 5y =1, 4) 2xy + By = 4;
2) 4x? + y = 10; 5)x+y’=T,
x+6y-z=2; 6) y +y? =22.
4. U3yyeHue (o} TeopeTtnyeckuin matepman § 25
HOBOro mare-
pnana

5. MNepBuyHoe () Ne 950, 951, 953, 955, 957, 959,
3aKpenneHue 961

HOBOro mMare-
puwana

6. NMosTopeHue 2 N2 999

7. UTorn ypoka Bonpochbl 1-4
8. Undopwma- § 25, Bonpocbkl 1-4, N2 952, 954,
uus o aomall- 956, 958, 962

HeM 3ajaHuHn

MeToauyecKkue KOMMeEHTapuu

B maparpade naércs onpeneneHue JUHEHHOIO YPaBHEHUSA C JIBYMs Iepe-
MEHHBIMU, 2 HE OIpeJie/IeHHE YPAaBHEHUS NIEPBOM CTENEHHU C JBYMS II€PEMEHHBI-
MU, O KOTOPOM OYJ€T HATH peUb B CIEAYIOUIUX KIaccaX (M KOTOPOE SIBJIAETCS Ya-
CTHBIM CJIydaeM JMHEIHOrO ypaBHEHHA C [ByMsA I€PEMEHHBIMU).

Ha nansblii MOMEHT yuamiuecs y)e 3HAKOMBI C JJMHEHHOH (yHKIMeH
Yy = kx + b, rpadukomM KOTOpPOH sBiasieTcs NpsMas. BHemHee cxoacTBo ¢dop-
MYJI, C NMOMOILbIO KOTOPbIX 3allMCaHbl JUHEHHAsA (PYHKUMA U JUHEHHOEe ypas-
HEHUE C JByMs NE€PEMEHHBbIMH, IPUBOAUT K TUIHUYHOMN OMIHUOKE: CYUTATH, YTO
rpaduKOM JTMHEHHOTO YPaBHEHUSI C ABYMS IIE€PEMEHHBIMM TOXE SBJISETCS
npsMas.
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B saBucumocTH OT BO3MOXHOCTEM KIacca MOXHO OGPAaTUTh BHUMaHUE Ha
TO, YTO NPHUHLIMIHAILHBIM PA3IMYMEM MEXIY 3TUMU GOpMyJIaMH SIBJISIETCS Ha-
JIM4YMe HEHYJIEBOro KO3(UIMEHTa IIPU NTEPEMEHHOI Y.

B Texcre maparpaga nokasaHo, B kakoMm ciy4ae rpaUKOM JMHEHHOro
YPaBHEHHUs C JBYMs NE€PEMEHHBIMH SBJISETCS NMpsMasi, a TaKxKe IOKa3aHbl 1Ba
Caydasi: KOrga rpaduKoM SBJISETCS BCS KOOPAMHATHAs IUIOCKOCTb WM IyCTOE
MHOXeCTBO. Bce 3Tu cirydan TpeGyloT TIATEILHOIO pacCMOTPEHUs Ha YPOKE.

31eCh €CTb CMBIC/I OOPATUTHCA K YK€ U3y4EHHOMY JTMHEHHOMY YPAaBHEHHIO
C OAAHOM mepeMeHHoU (cM. § 2), koTopoe Takxke TpeGOBAJIO pacCMOTPEHUS He-
CKOJIbKMX CJIy4aeB.

Hano o6patute BHMMaHMe y4yamUXxcs Ha TOT CJAy4aid, KOraa JHMHEHHoe
yPaBHEHHUE C JBYMs NMEPEMEHHBIMU 3aJa€T JMHEHHYIO (YHKIHIO.

TexHonornvyecKas Kaprta ypoka N2 83

Tema ypoka JNuHeiHOE ypaBHEeHHUE C ABYMA NEepPemMeHHbIMU U ero rpadpuk
Tun ypoka YpoK 3aKkpenneHns 3HaHWn
dopmHpyemMbie MpeameTHbie: 3aKpenuTb HaBbIK NOCTPOEHUA rpaduKa NUHEHHOro
pe3ynbTartbi YPaBHEHUS C ABYMSI NEPEMEHHLIMU, NPUMEHEHWUS CBOMCTB MHEWHO-
ro ypaBHEHWsi C ABYMS NEPEMEHHBIMU NPU PELIEHUN 3aaa\.
JInyHoCTHbIE: POPMUPOBaTL YMEHUE NNAHUPOBATL CBOU AEACTBUA B
COOTBETCTBUU C y4EeBHLIM 3agaHUeEM.
MeranpeametHbie: dopMupoBaTb YMEHUE COOTHOCUTL CBOW OEMNCT-
BUA C NNAHUPYEMbIMU pe3ynbTaTamu.,
MnaunpyemMsbie Yyawmnca Hay4uTcs NPUMEHATb CBOWCTBA /IMHEWHOMO ypaBHEHWUS ¢
pe3ynbTarbl NBYMSl NepeMeHHbIMA NPU pelleHny 3aaad.
OcHoBHblE NlnHenHoe ypaBHeHWE C ABYMSA NepeMeHHbiMU, rpaduK NMHEAHOro
NOHATHS YpaBHEHUS.
OpraHn3auvoHHas CTpPyKTypa ypoKa
dopma 3apfaHna Ana ydawuxcs, BbiNOMHEHHE KOTOPbIX NpUBEAET
dranst oprahu- K AOCTUKEHMIO NNAHNPYEMbIX PE3YNbLTaToB
nposepeHus 3auun
HAQKTHYECKUue
ypoxa va Y4eGHHUK Aua
MaTepuanbl
1 2 3 4
1. OpraHu3aLMOHHbIA 3Tan
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OKoHYaHue

1 |2l 3 4

2. NMocTaHoBKa uenn U 3agayv ypoka. MotuBaumsa yue6HOM AeATEIbHOCTH yqaluxca

3. MpoBepka AomMawHero 3afgaHus

4. AKTtyanu3a- (oo} N2 963 Ne 186, 187
UM 3HAHUH

5. 3akpenne- )] N2 964, 968, 970, 972-974, 976,

HUEe U3YYEHHO- 978, 979, 981, 983

ro matepuana
7] Ne 188, 189 (1, 2)

6. NMoBTOpeHue 7] N2 1000, 1001

7. Pednekcunn OtBeTbTE Ha BOMNpPOC.

yuyeb6HO#U pes- Kakue 3atanb! ypoka Bbl cyuTaeTe Hanbonee yaa4HbIMu
TeNIbHOCTH Ha U noyemy?

ypoKe

8. Undopma- § 25, N2 967, 969, 971, 975, 977

uusa o gomalu-
HeM 3afaHun

TexHonornyeckas Kapra ypoka N2 84

Tema ypoka NuHenHOE ypaBHEeHHe C ABYMS NEPEMEHHBIMU U ero rpadpuk
Tun ypoka YpoK 06061eHHa U cucteMaTtusaLmnn 3HaHun
dopmupyembie NpeameTtHbie: 06061WUTL U CUCTEMATU3UPOBATL 3HAHUA y4alKUXCa O
pe3ynbrarbl NWHEAHOM YpaBHEHUU C ABYMSA NEepeMEHHbLIMMU.
JInyHoCTHBIE: POPMUPOBATL YMEHUE NMPEeACTaBNaTb pe3ybTaT CBOEH
DeATeNbHOCTH.

MeranpeamMetHbie: GopMUPOBaTL YMEHHWE onpeaenaTb crnocobbl aeun-
CTBWI B paMKax NpeIoeHHbIX YCTOBUA U Tpe6oBaHWNA, KOPPEKTUPO-
BaTb CBOW AEWACTBUA B COOTBETCTBMM C M3MEHAIOWLENCA CUTYaUUEN.

Mnannpyemsbie Yyaluncs HayqyuTca NpPUMEHSTb CBOWCTBA SIMHEAHOro ypaBHEHUA C
pesynbrarbl ABYMA NepemMeHHbIMU MPU peLeHn 3agad.

OcHoBHble JInHeWHoe ypaBHeHWe C ABYMA NepeMeHHbIMU, rpaduK NMHERHOro
NOHATHSA ypaBHeHuUs.
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OpraHM3auMOoHHaRA CTPYKTypa ypoKa

3 ®opma 3apaHna Ans yyawuxcs, BbiNONHEHWE KOTOPbIX NPUBEAET
Tans! opranu- K AOCTHXEHWIO NNaHNPYEMbIX pe3ynbTaToB
npoBeAeHus 3aumMm
MAAKTUYECKH
ypoka ya Yuye6HuK Ann eckue
MarepHanbi

1. OpraHn3auMoHHbIW 3Tan

2. NocraHoBKa uenu U 3apay ypoka. MotmBauus y4e6HOM 4eATENbHOCTH YYyalmxcs

3. NpoBepKa AomalLHEro 3agaHus

4. AKTyanusa- o Ne 966
UUA 3HAHUWH

5. 0606wWweHune ) Ne 985, 986, 988, 989, 991-994,
¥ cUcTemartu- 996, 998
3auUuA 3HAHUNW

7 Ne 191
6. KoHTponb N2 189 (3, 4), 190
W KOpPEKLUUA
3HaHUHU

7. NoBTOpEHME 7 Ne 1002, 1003

8. Pednekcus OTBETbTE Ha BONPOCHI.

y4ye6GHOHU pen- Y10 Bam 6onee Bcero yaanocb BO Bpems ypoka?
TeNbHOCTH Ha Kakve Buabl AeAaTeNbHOCTU 6biv BbINONHEHBI BAMW Hanbo-
ypoKe nee ycnewHo? HasoBute Haubonee adGEKTUBHbLIE U3 HUX.
9. UHdopma- § 25, N2 987, 990, 995,

uMa 0 Agomall- aon. N2 1006

HEeM 3ajaHuun

KoMMmeHTapuu K yrnpaKHeHUsaMm

Ne 993. Ecoimt x u Y — nesble YUCIa, TO JIEBAasi YaCTb YPAaBHEHMSA AEJINUTCS HALIEIO
Ha 4, a IpaBas — HET.

N2 998. 13 YCJIOBHUA CACAYET, YTO X, ABJAACH NPOCTBIM YHCJIIOM, JOJKHO J€INTh-
ca Haneao Ha 3. CiaenoBarenbHo, X = 3.
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§ 26. Cuctembl ypaBHEeHUH C ABYMA NepeMeHHbIMHU.

Tema ypoka

Tun ypoka

dopmupyembie
pe3ynbrarbi

IhaHnpyemsbie
pe3ynbrarsi

OcHoBHbIE
NOHATUSA

FpaduUyecKun metoq pelieHUs
CUCTEMbDI ABYX IUHENHbIX YpaBHEHUH
C ABYMSl NepeMeHHbIMH

TexHonoruyecKkast Kapta ypoka N2 85

CHucTeMb! ypaBHEHHUH C ABYMA nepeMeHHbIMU. FpaduyecKkui metop
pelIeHUA CUCTEMDI ABYX NMHEHHbIX YPAaBHEHHH C ABYMA NepeMeH-
HbIMK

YPpOK U3y4eHns HOBOro maTepuana

MpegmeTHbie: BBECTW MOHATUSA CUCTEMbl YpaBHEHWM C ABYMS nepe-
MEHHBIMU U peLIeHUA CUCTEMbl YPABHEHWUI C ABYMSI NEPEMEHHbIMMU,
NO3HAKOMMTb yHaLMUXCH C rpadUUECKUM METOLOM PELLIEHUA CUCTEMDI
ABYX IMHEAHbIX YpaBHEHWN C ABYMS NEepeMeHHbIMU, CHOPMUPOBaTL
yMeHWe onpefensaTh KoJAU4YeCcTBO pelweHnin CUCTEMb! ABYX IMHENHbIX
YpPaBHEHWUW C ABYMA NepeMeHHbIMU.

JIn4HOCTHbBIE: GOPMUPOBaTb MHTEPEC K U3YYEHMWIO TEMbI U KenaHue
NPUMEHSATL NPUOBPETEHHbIE 3HAHWUA U YMEHUS.

MeranpegmertHbie: pa3BuBaTb NOHUMaHUE CYLLHOCTU anroputMumye-
CKWUX NpeAnnucaHui n yMEHWE eNCTBOBaTbL B COOTBETCTBMMU C Npeaso-
HEHHbIM anropuTMomMm.

Yyawuincs Hayuutcs dopmynupoBaTb OnpeaeneHue peleHus cucTe-
Mbl YpaBHEHUA C ABYMA NEPEMEHHbLIMM, OMUCHLIBATb rpadPpUUecKu
METO/ PeWeHNs CUCTEMbI ABYX IMHEWHbIX YpaBHEHUH C ABYMS nepe-
MEeHHbLIMU, onpeaensiTb KONUYECTBO PELeHUA CUCTEMbI ABYX NUHEN-
HbIX YpaBHEHUI C ABYMS NepeMeHHbIMK, pelaTtb rpaduyecKkn cucte-
MY YpaBHEHWA.

O6lee peweHne ypaBHEHWUH, CUCTEMA YpaBHEHHWH, cucTema AByx nu-
HENHbIX YpaBHEHWW C ABYMS NepeMeHHbIMWU, pelleHUe CUCTEMBbI
YPaBHEHUI C ABYMA NepeMeHHbIMU, rpadUyecKUin MeToa pelleHus
CUCTEMBbI ABYX NUHENHbIX YpaBHEHWUNA C ABYMS NEPEMEHHLIMU, KOMU-
4YEeCTBO peleHU CUCTEMBI ABYX TMHENHbIX YpPaBHEHWUW C ABYMS Nepe-
MEHHbIMM.
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OpraHn3auUOHHaA CTPYKTypa ypoKa

®opma 3apaHns AN yHalwnxcs, BbINOAHEHHE KOTOPLIX NPUBEAET
dransl opramu- K AOCTHIKEHHIO NNaHHPYEMBIX Pe3ynbTaToB
nposeaeHus saLmi
WAaKTHYECKHE
ypoka ya Yye6HUK Ava
Martepuanbl

1. OpraHM3aLMOHHbIHA 3Tan

2. NoctaHoBKa Lenu U 3aaay ypoka. MoTuBauua yue6HON AeATENbHOCTH y4alUxca

3. AKktyanusa- ) N2 1004, 1005

LUS 3HAHUMK

4. U3yyeHue ) TeopeTvyecknin matepuan § 26
HOBOro mare-

puana

5. NepBu4HoE (o] N2 1007, 1009, 1010

3akpennewne | |
;3:;.0 mare- M Ne 193 (1, 2)
6. NMoBTOpEeHue 7 Ne 1027

7. UTorn ypoka Bonpocbi 1-6

8. UHdopma-
L4s 0 AoMall-

§ 26, sonpocol 1-6, N2 1008,

1011, 1028

HeM 3aAaHuu

MeTtoanyecKkue KoOMMeHTapum

C nonaTHEM cHUCTEMbl YPaBHEHMI yJalpecs BCTpeyaloTcs Buepsble. [ToaTo-
My B HayaJsle naparpaga BBOAUTCS IMOHATHE OGIIEro PENICHUs YPABHEHUH C ABYMsI
nepeMeHHbIMU. 1Ipu 3TOM U1 HArJIAHOCTH UCHIONBL3YETCsi rpauyecKas UHTep-
npeTtanusa. Ha ocHoBaHuHM NOHATHA 00LIEro peleHUs JByX YPaBHEHUH C AByMs I1e-
PEMEHHBIMHU YXKE JIETKO Pa3bACHUTD, YTO CJIEAYET IOHUMATDb MO/, 3aja4eli «PENUTh
CHUCTEMY ypPaBHEHU».

g MOTUBAaLMM BBEAECHUS HOBOTO NOHATUS BaKHO, YTO IE€pBas pacCcMOT-
P€HHasA B TEKCTE naparpacpa CHCTeMa ABJSIETCA MATEMATUYECKOM MOJENBIO pe-
aIbHOM CHUTYyallUM.

B naparpade onncan rpadudeckuii METOJA pEHIEHUS CUCTEMbI ypaBHeE-
HUH. Ba)xHO OOGMTBCA OT y4yamMxXcsA NOHMMAHMsA TOroO, Uil KaKUX 3aJay 3TOT
NpUEM sBaAETCA 3P (PEKTUBHDIM.
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HiMeHHO rpaduyeckass MHTEpPIpPETALMA CUCTEMBI IMHEHHbBIX YPABHEHHUH C
ABYMsI TIEPEMEHHBIMY ITO3BOJISIET UCCJIENOBATh €€ peumeHne. 34eCh BaXHO IOA-
YEPKHYTb, YTO, HE pElIas CUCTEMY JBYX JMHEHHBIX YPAaBHEHHUH C ABYyMs Iepe-
MEHHBIMH, HaM YAAI0Ch BbISICHUTD, CKOJIBKO peHIeHnii oHa umeeT. /L aToro go-
CTAaTOYHO ObLIO MCCIEJOBATh 334a4y O B3aMMHOM PAaCHOJIOKEHUM JBYX MPAMBIX

Ha TUIOCKOCTH.

KoMMeHTapuu K ynpaXHeHUsm

N? 1010, 1011. Pemenue, HaliieHHOEe rpadpUUYeCKUM METOJOM, CJIEAYET IOABEPT-
HYTb 1IpoBepke. Jlaxe ecin HailieHHOE pelIeHUE KAKETC A yJalUuMcs ode-
BHUJHDBIM, 3TaIl [IPOBEPKU CJIEAYET BbIAEIUTDL OTAEHbHO.

Tema ypoka

Tun ypoka

dopmupyeMbie
pesy/nbrarbi

Nnanupyembie
pesynbrarsi

OcHoBHbIE
MOHATHA

TexHonorn4yecKasi Kapra ypoka N2 86

CucrteMbl ypaBHEeHUH ¢ ABYMA nepemMeHHbIMHU. Fpaduveckuin meron
pelleHns CUCTEeMbI ABYX JIMHEHHbIX ypaaueuuﬁ C ABYMA nepemeH-
HbIMH .

YpOK 3aKpenneHus 3HaHui

NpeamerHbie: 3aKkpennTb HABbIKK OnpeaeneHus KonuyecTsa pelle-
HUA CUCTEMBI ABYX IMHEHHbIX YPDAaBHEHUH C ABYMS NepeMeHHbiMU U
peLeHUs CUCTEMDI ABYX IMHEWHbIX YPaBHEHUIH C ABYMSA NepeMeHHbI-
MU rpadU4eCKUM METOAOM.

JInyHocTHbIE; dopmupoBaTb yMeHue nnaHupoBaTbh CBOU AENCTBUA B
COOTBETCTBMU C y4ebHbIM 3aaHueM.

MertanpeameTHbie: pa3BuBaTb NOHUMaHWE CYLIHOCTU anropuTMuye-
CKUX NpeanncaHui u ymMeHue 4erncTBoBaTh B COOTBETCTBUU C Npeano-
HEHHbIM anropuTMomMm.

Yyaliuinca HayuuTca onpeaensitb KOMMYECTBO PeEHUA CUCTEMbI AABYX
NMHENHbIX YPaBHEHWK C ABYMA NEpPeMEeHHbIMK, pewaTtb rpadunyecku
CUCTEMY YpaBHEHUH.

O6uiee peweHne ypaBHEHWUH, CUCTEMA YpaBHEHUH, cUCTEMA ABYX NU-
HEWHbIX YpaBHEHUA C [ABYMS NEepeMeHHbIMU, pPeleHUe CUCTEMBI
YpaBHEHWH C ABYMSA MepeMeHHbIMU, rpaduyecKuin MeToa pelieHus
CUCTEMbI ABYX fIMHEWHbIX YPAaBHEHUHA C ABYMS NEPEMEHHbIMU, KONU-
4eCTBO peweHnit CUCTEMbI ABYX NMHEWHbIX YypaBHEHUI C ABYMSA Nepe-
MEHHbIMH.
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OpraHu3auuoHHas CTpyKTypa ypoKa

®opma 3aaanus AnA yqalmuxcs, BbiNoONHEHHE KOTOPbIX NPUBEAET
Jrans! opraHu- K AOCTUIKEHMIO NNAaHUPYEMbIX pe3ynbTaToB
npoeeaeHus 3aLmH
ypoKa i Y4e6HMK Anaaxkrnyeckue
maTtepuanb

1. OpraHu3auUnOHHbIK 3Tan

2. NocTaHoBKa Uenu u 3afay ypoka. Motusauus y4eGHON AeATENbHOCTH yYalluUXca

3. MpoBepKa AoMailLHero 3agaHus

4. Aktyanusa- (o2} Bonpocbl 1-6 N2 192
UMA 3HAHUKA
5. 3akpenne- (2] N2 1012, 1014, 1016, 1025

HUEe U3YHEeHHO-
ro martepuana

" Ne 194, 195 (1, 2)

6. MNosTOpeHue 7 Ne 1029

7. Pedbnekcus Nepeyncnute OCHOBHLIE NPOBGNEMbI U TPYAHOCTH, KOTOPLIE
yuyeb6HOH aen- Bbl UCMNbITLIBaNUM BO BpeMs ypoka. Kakumu cnocobamu Bbl
TeNIbHOCTU Ha ux npeogonesanu?

ypOKe

8. UHdopmMa- § 26, N? 1013, 1015, 1017

u1a o AoMail-
HeM 3alaHUuU

KoMMeHTapuu K ynpaxxHeHUsim

N2 1012 (1). 31ech BO3MOXHa CUTyalUsl, KOTJa YYEHUK B KA4ECTBE OTBETA IPEAJIO-

X =3,
JXKUT CI/ICTeMy { Takoil oTBeT OTHOCUTCH K HpaBI/IJIbe]M. CJICJIYCT

Pa3bpACHUTD, IOYEMY OTBET ABJIACTCA IIPABU/IBHBIM, U NPEVIOXKHUTD B Kaue-
CTB€ OTJAEJIBHOTO YIIPAXHEHUSL Hepef/JITI/I OT TAaKOU 3aIliMcH OTBeTa K 3aIu-
CH B BHUJI€ MTapbl YHCEJL.
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TexHonoruyeckas Kapra ypoka N¢ 87

Tema ypoka CucTtembl ypaBHeHUNH C AByMA nepeMeHHbiMU. Mpaduyeckuin metop
pelleHUs CUCTEeMbl ABYX IMHEHHDbIX YPDABHEHHWA C IBYMA NepemeH-
HbIMM

Tun ypoka YpoK 06061LeHUs1 U cucTeEMaTU3aL MM 3HaHUA

Popmmupyembie MpeameTtHbie: 0606WMTL U CUCTEMATU3UPOBATL 3HAHUA O CUCTEMAaX

pesynbrartbi ABYX NMHENHbIX YPaBHEHWUI C ABYMSA NEpEMEHHbIMMU.
JInyHocTHble: HOpMHUPOBATL YMEHWE COOTHOCUTb NOJYYEHHBIN pe-
3ynbTaT € NOCTABNIEHHON LIENbIO.
Meranpeamerthbie: GOPMUPOBaATL YMEHWE CPpaBHUBaTb, aHanuM3npo-
BaTb, 0606wWarts NO pasHbIM NoKasaTensMm, MoAenupoBaTb BblGOP
€cNoco60B feATENbHOCTH, FPYNNUPOBaTL.

Mnannpyemsie Yyawminca HayuuTcs onpeaensTb KONUYECTBO PELIEHUI CUCTEMbI ABYX

pesynbrarsl NUHENHDbIX YPABHEHWI C ABYMA NepeMEeHHbIMU, pelaTtb rpadu4ecku
CUCTEMY YpaBHEHWW.

OcHoBHblE O6llee peweHne ypaBHEHUH, CUCTEMA ypaBHEHUR, CUCTEMa ABYX NU-

noHaTUus HENHbIX ypaBHEHWUI ¢ ABYMS NEPEMEHHbLIMU, pelleHne CUCTEMbI ypaB-
HEHWI C ABYMS NEPEMEHHBIMU, rPadUHECKUI1 METO] PELIEHUS CUCTEMBI
ABYX NIMHEWHbIX YPABHEHUA C 4BYMA NEPEMEHHbLIMU, KONUYECTBO pe-
WEHUHA CUCTEMBI ABYX IMHENHbIX YPaBHEHUN C ABYMSA NEPEMEHHbIMMU.

OpraHn3aunoHHasa CTPYKTypa ypoKa
dopma 3aaaHuna AnA y4awmxcs, BbiNoJIHEHWE KOTOPbIX NPUBERET
dranbi opraHu- K IOCTHIKEHHIO NNaHNPYeMbIX Pe3yNbTaToB
npoBeAeHUs -
UAAKTUYECKH
ypoka va YueGHHUK Ava eckue
marep#anbl
1 2 3 4

1. OpraHu3auUOHHbIA 3Tan

2. MNocraHoBKa Uenu u 3agayv ypoka. Motusaumns y4e6HOW AEATE/IbHOCTH yHaLLUXCA

3. NpoBepKa AOMALIHEro 3afaHuA

4. AKTyanusa-
LUHUA 3HAHUNH

o CocTtaBbTe KaKy-HUBYab CUCTEMY ABYX JIMHEWHbIX ypaBHe-
HUW ¢ ABYMA NepeMEeHHbIMHK, PEWEHMEM KOTOPOW ABAETCA
napa 3Ha4eHWM NepemMeHHbIX:

Nx=1,y=1; Yx=-1,y=1,

2)x=0,y=2; hHx=2,y=0.
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OKoH4YaHne

1

3 4

5. 0606ueHne
U CUCTEMATH-
3auUfA 3HAHWA

N¢ 1018, 1020, 1021, 1023, 1026

Ne 196, 197
6. KoHtponb Ne 193 (1, 2),
U KOPPEKLMUA 195 (3)
3HaHUN

7. NoBTOpeHue

N¢ 1030

8. Pednekcusn
y4ye6HON gen-
TENbHOCTH Ha
ypoke

OTBeTbTE HA BOMNPOCHI.
410 Bbl OXMAANM OT ypoKa? YT1o nonyynnocb? Hto He nony-
yunoco?

9. Uudopma-
4Ua O Jomalu-
HeM 3ajaHuKn

§ 26, N? 1019, 1022, 1024

KommeHTa pyM K ynparKHeHnamM

Ne¢ 1018, 1019. DTH 3a7a4U UMEIOT OECKOHEYHO MHOTO peme}mffl. B 3asucumocTu
OT BO3MOYXHOCTEH KJacca I0oc/e TOJy4€HHs NIEPBOTo IIPaBWILHOTO pelnie-
HHUS MOKHO MPOJOJKUTDH IOMCK JPYTHX, TAKXKE IPaBWIbHBIX, PEIICHUHH,
IIpYU 3TOM TIpeJiaras y4aluMcsa yoeuTbCsA B TOM, YTO BCE OHHU BEPHBI.

N¢ 1026 (3). {

X-y=2wm x—Yy=-2,

X+y=2wm x+y=-2.
Pemenue nmocjaefHei cMCTEMbI TPOMJLIIO-
CTPUPOBAaHO Ha pHCYHKe 1.

2 -2xy+y? =4, |[(x-y?=4,
lx+yl=2

X+y=2wm x+y=-2
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§ 27. PeuwieHne cUCTEeM NIMHEHHbIX YPABHEHHUH

METO/10OM NO/CTAHOBKH

TexHonoruyeckan Kapra ypoka N2 88

Tema ypoka PeweHune cucrem nMHeAHbIX ypaBHEHHA METOAOM NOACTAHOBKH
Tun ypoka YpOoK U3y4eHuss HOBOro mMatepuvana
dopmupyembie MNpegmeTtHbie: BBECTU anrOpUTM PELIEHUS CUCTEMbI ABYX IMHENHbIX
pesynbrarbl YPaBHEHWW C ABYMS NEPEMEHHbIMWU METOAOM NOACTAHOBKK, HOPMMU-
poBaTb HaBblK PEWEeHUA CUCTEMbl ABYX NMHENHbIX YPABHEHUNA METO-
[OM NOACTaAHOBKM.
JIn4HocTHbIe: GopMUpPOBaTbh MHTEPEC K U3YHEHWUIO TEMbI U XenaHue
NPUMEHATb NPUOBPETEHHDLIE 3HAHUSA U YMEHMUS,
MeranpeamertHbie: pa3BuBaTb NOHUMAHWE CYLHOCTU anropuTMuye-
CKMX NpeanucaHui U yMeHue 4encTBoBaTh B COOTBETCTBMM C Npeano-
WEHHbIM anropuTMOoM,
lnannpyembie Yyawunca HayquTca pellaTb CUCTEMbI ABYX TMHEWHbBIX YpaBHEHUHA Me-
peaynbrarbl TOAOM NOACTAHOBKM.
OcHOBHbIE MeTog NOACTAaHOBKWU, anropuTM pPELLEHMA CUCTEMbl ABYX NTMHEWHbIX
NOHATHS ypaBHEHWHA C ABYMS NepeMeHHbIMKU METOAOM NOACTAHOBKM.
OpraHu3aunoHHas CTPYKTYpa YpoKa
dopma 3apaHuna Ana yvawmxcsl, BbiNONIHEHKWE KOTOPbIX NpUBEeaéT
Jrans opraHu- K AOCTHEHMIO NNAHUPYEMBIX PE3YNLTATOB
npoBeaeHus saumm
W UYECKH!
ypoka va Yye6HUK AupaKTuyeckue
mMartepuanbl
1 2 3 4

1. OpraHusauuMoHHbI 3Tan

2. MocranoBKa uenu u 3aaa4 ypoka. MotuBauua yie6Ho# REATENbHOCTH yHauuXca

HOBOro mare-
puana

3. Aktyanusa- O YctHo: N2 1032
LUt 3HaHUHK
4. N3yyeHue o} Teopetnyeckuin matepuan § 27
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OKoHYaHue

1 2 3 4
5. NepBU4HOe o Ne 1034 N2 198 (1, 2)
3aKpenneHue 7]
HOBOro mare-
puana

6. MoBTOPEHUE " N2 1040, 1041

7. Pednekcus OTBeTbTE Ha BOMNPOC.

y4ye6HOH gesn- Kakve atanbl ypoka Bbl cuMTaeTe Havbonee ynadHbiMu
TeNbHOCTH Ha U Noyemy?

ypoke

8. Nudopma- § 27, N2 1035, 1042

uua o JoMau-
HeM 3ajaHuun

MeToauyeckme KOMMeEHTapuu

B sToM naparpade yyamuecs HaUMHAIOT 3HAKOMUTBCS C aHAIUTUYE CKUMU
MOJIEJISIMY PELIEHUS CUCTEM ypaBHEHUH. MeToJ noacTaHOBKM SABASETCS A0CTa-
TOYHO YHMBEPCAJIbHBIM U OYJ€T B AaIbHEHIIeM HauboJjee YaCcTO HCIOIb30BaTh-
ca ysamumucs. [ToaToMy npemanoxkeHHyo cxeMy peajn3alii 3TOro MeToAa y4a-
muecsa AOKHBI TBEPAO YCBOUTS.

B yue6nuke He naérca TeopeTHYECKOEe OCHOBAHME 3TOTO METOJA, TaK KaK
GOJIBIIMHCTBY CEMUKJIACCHUKOB OHO OYA€T He IOHSTHO.

JKenateapbHO 06PATUTh BHUMAaHUE YYAIUXCS, YTO JUIsl PEIICHUS CUCTEM Me-
TOJIOM MOJCTAHOBKU HE CYIECTBEHHO, KAKYIO U3 JBYX IEPEMEHHBIX BbIPaKaTh de-
pe3 Apyryio. 31€Ch CIEAYET PYKOBOACTBOBATBCA OCOOEHHOCTAMM YPaBHEHMIA CHUC-
TEMbI M MCKaTh IyTh, KOTOPbIN OKaxeTcs 6oJjee JErKUM B BLIYMCIUTENLHOM ac-
IIEKTE.

Creayer 3aMeTUTh, YTO 3TOT METOJ MOXET ObITb HEONTHUMAJIbHBIM IIO
CPABHEHUIO C APYTMMH, HO OH YETKO aITOPUTMU3UPOBAH M TPEBGYET OT yJalux-
C HE MAaTEMaTU4€CKONW MHTYMUMMU U YMEHUS «YBUAETb» OCOOEHHOCTH 3aJauH,
a MMlb YETKOro CIE€AOBaHUSA 3aydeHHOMy aaroputmy. IlosTomy nanee, B 3aBu-
CUMOCTU OT BO3MOXHOCTEH OTAENbHBIX yUalIMXCs, B TEX 3ajayaxX, KOTOpbIE Tpe-
GyIOT pelleHUss CUCTEMBbI U MPU 3TOM OCTABJSIOT BBIOOP Crocoba pemeHus Ha
YCMOTPEHHUE y4alUXCsl, CJEAYET NO3BOJATDH C1abbiM yUaIMMCS PEUIATh 3TH CHUC-
TEMBbI METOJOM IIOJCTAaHOBKH.

Ans ydamuxcs, CKJIOHHBIX K aITOPUTMUYECKOMY CTHJIIO MBILULIEHUS, MOX-
HO MOJYEPKHYThb 3Ty OCOOEHHOCTb METO/IA U C€JATh AKIEHT Ha TOM, YTO Jajee
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MPOCEXNBAETCA PasfieIEeHUE YNPaxKHEHUM Kypca MaTEMAaTMKHU Ha JBE OCHOB-
HbI€ IPYIIbL: YIIPAKHEHUS, B KOTOPBIX BaXKEH INOUCK AIFOPUTMA PEUICHUS, U YII-
PaXHEHUS, BBINIOJHAEMbIE 110 U3BECTHOMY anroput™y. OTcioja cieayeT npore-
AEBTUYECKUHU TOAXO0/ K IIOCTPOEHUIO MEXITPEAMETHOM CBA3U KypCOB MaTeEMaTH-
K4 ¥ MH(POPMATHKH.

TexHonoruyeckaa Kapta ypoka N2 89

Tema ypoka PewieHue cucrem nMHeHHbIX ypaBHEHUH METO0M NOACTAHOBKMU
Tun ypoKa YpOK 3aKkpenneHus 3HaHun
dopmupyembie lNpeameTHbie: 3aKpPenUTb HABbIK PELUEHUS CUCTEMbI ABYX JIMHEMHbIX
pesynbrarbi ypaBHEHWA METOAOM MOACTAHOBKM.
JIn4HOCTHbIE: pa3ByBaTb HaBblKM CAMOCTOATENLHOM PabOThl, aHanu-
3a cBoen paboTbl.
MeranpeamerHbie: pa3BuBaTb MOHUMaHWE CYLIHOCTU anroputMuye-
CKUX NpeanucaHuin U ymeHue AencTBOBaTh B COOTBETCTBUM C NPEANo-
EHHbIM anropuTMOM.
Mnanupyemsoie Yyalwmnca HayunTcs pewaTb CUCTeMbl ABYX TMHERHbIX YPaBHEHWUIA Me-
pe3ynbrarbl TOAOM NOACTAHOBKM.
OcHoBHble MeToa noacTaHOBKKM, anrOpuUTM pelleHUsi CUCTeMbl ABYX JIMHERHbIX
NOHATHA ypaBHEHWH C ABYMSA NepeMeHHbIMU METOAOM NOACTAHOBKMU.
OpraH13auMoHHaA CTPYKTypa YpoKa
dopma 3apaHua AN y4awmxcs, BbiNoIHEHWE KOTOPbIX NpUBeaET
Jransl oprasu- K AOCTHIKEHUIO NMIaHUPYEeMbIX pe3ynbTaTos
nposeaeHus 3auMM
HWAAKTUYECKHe
ypoka ya Yue6HuK Avn
marepuanbl
1 2 3 4

1. OpraHu3sauUMWOHHbIW 3Tan

2. MocraHoBKa Uenu U 3aaay ypoka. MoTUBaUMA y4e6HON AeATENbHOCTH y4awmuxcs

3. MpoBepKa gomaluHero 3afaHus

4, AKTyanusa-
UMA 3HaHUH

(oo} YctHo. Kakada u3 nap uucen (—1; 2); (0; —1); (1; 2) sBnsetcs
2y -y =0,

peWeHNEM CUCTEMbI YPaBHEHWUN
x+2y =57
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OKoHYaHne

1

2 3 4

5. 3akpenne-
HUe U3y4eHHO-
ro marepuana

o Ne 1036, 1038

6. KoHTpOnb
¥ KOppeKLuus
3HaHUA

Ne 198 (3, 4)

7. NMoBTOopeHue

U Ne 1043, 1044

8. Pedpnekcun
yuye6HoOM aeq-
TeNbHOCTU Ha
ypoKe

Mepeuncnnte ocHOBHble NPo6GNEMbl U TPYAHOCTHU, KOTOPbIE
Bbl UCNbITbIBANX BO BpeMA ypoKa. Kaknumu cnoco6amu Bbl
uxX npeoaonesanu?

9. UHdopma-
LMA 0 AOMall-
HEeM 3ajaHuMn

§ 27, N2 1037, 1039

KOMMeHTapum K ynpa)kHeH1Usm

N¢ 1038, 1039. Hpn PECUIEHUH CUCTEM HET HeOoOXOANMOCTH npeo6pa301abma'rb
Cpa3sy ABa YPaBHEHUS CHUCTEMBI. HocTarouno YOPOCTUTh OAHO U3 ypaBHE-
HU u BBIPA3UTh B HEM OJIHY IIEPEMEHHYIO Yepe3 APYTYIo.

§ 28. PewieHne cUCTEM IMHEHHbIX YPAaBHEHUH METO/I0M CJI0OXKEeHHS

Tema ypoka
Tun ypoka

dopmupyembie
pe3ynbTarbi

TexHonornyeckan Kaprta ypoka N2 90

PelueH®e CUCTEM NHHEHHBIX YPABHEHHA METOAOM CNOMEHHS
YPOK n3y4yeHua HOBOro marepuana

MpeamMeTHbie: BBECTU anropuTM pelleHUs CUCTEMbI ABYX NUHENHbIX
YPaBHEHWH C [BYMSA NepeMeHHbIMU METOOM CNoXeHWsi, GOPMHPO-
BaTb HaBbIK PELEHU CUCTEMLI ABYX NIMHENHBIX YpaBHEHUH C ABYMS
NepeMeHHbIMU METOZIOM CMOXKEHUS,

JInyHOCTHbIE: GOPMUPOBATb UHTEPEC K U3Y4EHWUIO TEMbI W HenaHue
NPUMEHSATH NPUOGPETEHHBIC 3HAHUSA U YMEHUA.

MeranpegmerHbie: pa3BuBaTb NOHUMAHWE CYLLHOCTU anroputMuye-
CKMX NpeanucaHui n ymenue NEMCTBOBATb B COOTBETCTBUU € Npeano-
YEHHbIM aNrOPUTMOM.
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Mnanupyembie Yyauwmncs Hayuyutca pelwatb CUCTEMbIl ABYX SIMHENHbIX ypaBHEHWK
pesynbrarsi C ABYMS NepeMEeHHbIMA METOAOM CNOXKEHMUS.
OcHOBHbie MeTog cnoxeHus, anropuT™ peLleHns CUCTEMbl ABYX IMHENHDbIX ypasB-
NOHATUA HEHWW C ABYMA NepeMeHHbIMU METOAOM CIIOMEHUS.
OpraHuM3auuoHHas CTPYKTypa ypoKa
dopma 3apanua Ana yyawmuxca, BbinonHeHNne KOTOpbiX NpUBeseT
Jransb! opraHu- K AOCTH)XEHHIO NNaHMpPyeMbIX pe3ynbTaTos
nposegeHns 3aumu
NAaKTUYECKHE
ypoka il Y4ye6HUK Aun ©
MaTepuansi

1. OpraHu3auM1oHHbIK 3Tan

2. MocraHoBKa Uenu U 3aaay ypoka. MotuBauus yue6GHOM AEATENbHOCTH Yyaluxcs

3. AKtyanu3a-
UMA 3HAHWH

P MpuBeanTe NnpUMep CUCTEMbI NUHEWHbIX YPABHEHWIA C ABY-
MA NEepPEeMEHHbIMU X U ¥, B KOTOPOMK:

1) Ko3ddUUMEHTbI NPU X paBHbI;

2) kK03 PULHMEHTLI NPU X NPOTUBOMNONOMKHBI;

3) KoadpdULMEHTI NPKU y PaBHbI;

4) Ko3pdUUUEHTbI NPU iy NPOTUBOMONOKHbI.

4. U3yyeHue
HOBOro mare-
puana

(< TeopeTuyeckunin Mmatepuan § 28

5. NepBuyHoe
3aKpenneHue
HOBOro mare-

> N2 1047, 1049

ypoKe

0
pMana n N2 199 (1, 2)
6. NMosTopeHHne n N2 1071
7. Pednekcusa Ha ypoke 1:
yye6HOH aen- a) otBeyan(a) no npocbbe yuutens, HO Aan(a) HeBEPHbIN
TeNbHOCTU Ha oTBET;

6) oTBe4an(a) no npocbbe yuutens, Aan(a) BepHbid OTBET;
B) oTBe4an(a) No CBOEN MHULMATUBE, HO fan(a) HeBepHbIN
OTBET;

r) oTBeyan(a) No cBOEN UHULMATUBE, Aan(a) BEPHbIN OTBET;
[) He otBevan(a).

8. Undopma-
LA 0 JOoMall-
Hem 3ajaHuu

§ 28, N2 1048, 1050 (1-3), 1072
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MeToauyeckue KOMMEHTapuu

[losAcHAs yyamuMCs CyThb METOJA CJIOXKEHUS, CJIeAyeT U36eraTb TaKMX CJ10-
BOCOYETAHMH, KAK «CyMMa ypaBHEHHI» U «pa3HOCTb yPaBHEHUII».

Mo3KHO COOBIMTE yUamuUMCs, YTO VISl PEUICHUS CUCTEM JHHEHHBIX YpaBHe-
HUI METOABI MOACTAHOBKU U CJIOXKEHHS ABJIAIOTCA paBHOLEHHbIMU. Llenecoobpas-
HOCTb BbIOOPA METOJA OIIPEJENsIeTCsl OCOOEHHOCTSAMHU YPABHEHUI CHCTEMBI.

TexHonoruyecKkas Kapta ypoka N°? 91

Tema ypoka PeweHne CUCTEM IMHEHHBbIX YPAaBHEHUHA METOAOM C/IOMEHHURA
Tun ypoka YPOK 3aKpenneHus 3HaHun
dopmupyemble NpeamMeTHble: 3aKpenuTb HaBblK PELIEHNUA CUCTEMBI ABYX IMHERHbIX
pe3ynbTarbl ypaBHEHWW C ABYMS NEPEMEHHbIMU METOAOM CIIOMEHUA.
JIn4HOCTHBIE: HOPMUPOBATL CMOCOBHOCTL OCO3HAHHOIO BbiGopa U No-
CTPOEHMA AanbHENLIER HHAWBUAYaNbHON TPAEKTOPUM.
MeranpegmeTtHbie: pa3BuBaTb NOHWUMaHWE CYLHOCTU anroputMuye-
CKUX NpeanucaHuii U YMEeHWe AenCcTBoOBaTb B COOTBETCTBUM C Npeano-
HEHHbIM anropuTMOM.
NMnanmupyemsble YyallMHUCsH Hay4uTCcs pellaTb CUCTEMbl ABYX NUHERHbIX YpaBHEHWH
pesynbTarbl C ABYMSi NepEMEHHbIMU METOAOM CNOMEHUS.
OcHoBHble MeTo[ CNOXEHUA, anroOpUTM pelleHns CUCTEMBI ABYX TMHEAHbIX YpaB-
NOHATHA HEHWW C ABYMS NepeMeHHbIMU METOIOM CNOMEHUA.
OpraHu3aLUOHHAA CTPYKTypa ypoKa
®opma 3anaHusa AN ydawmxcs, BbiNOIHEHME KOTOPbIX NPUBERET
Sransi opramu- K AOCTHIKEHMIO NNAHMPYEMbIX pe3ynbTaTos
npoBeAeHuUs _—
WAAKTUYECKUe
ypoKa il Yuye6HuK Aun
Marepuanbi
1 2 3 4

1. OpraHM3auMOHHbIW 3Tan

2. NMocTtaHoBKa uenu U 3agay ypoka. Motusaums yue6HOn AeATEIbLHOCTH yyallmuxcs

3. MpoBepKa gomallHero 3agaHus

4. AKTyanusa-
UUA 3HAHUH

o] OnuwKUTE anropuT™M PELLEHUN CUCTe-
Mbl YpaBHEHWIA METOZOM CNOMEHUS.
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OKOHYaHUue

1 2 3 4
5. 3akpenne- (o) N2 1051, 1053, 1055, 1057, 1059
HUE N3YYEeHHO-
ro Matepuvana 7 Ne 200
6. MNosTopeHue

n Ne 1073

7. Pednekcun
yye6HOH pen-
TeNbHOCTU Ha
YpOKe

7 nymalo, noMallHee 3ajaHue ans MeHsa 6yaer:
a) NErknum/TpyaHbIM;
6) MHTEPECHBIM/HENHTEPECHLIM.

8. Uudopma-
uuMs 0 Aomaul-
HeM 3afjlaHuun

§ 28, N¢ 1050 (4—6), 1052, 1060

Tema ypoka
Tun ypoka

dopmupyembie
pe3ynbrarsbi

Mnauupyembie
pe3ynbrarsl

OcHOBHbIE
NOHATHA

TexHonoruvyecKasn Kapta ypoka N2 92

PeweHne cuctemM NTHHEAHbIX YPaBHEHUH METOAOM CNOMEHHUR
YpoK 0606LlieHUa U cucTemarusalmm 3HaHun

NpeameTtHbie: 0606WUTL U CUCTEMATU3UPOBATb 3HAHWA O PELIEHWH
CUCTEM ABYX NUHEWHLIX YPaBHEHUH C ABYMSA NepeMeHHbIMU METOAO0M
CNOMEHUS.

JInyHocTHbie: dopMUpoBaTh yMeHWe OOGLEKTMBHO OLEHWBaTb CBOW
TPyA.

MeranpegmetHbie: pa3BuBaTb NOHUMAHWE CYLLHOCTH anropuTMuye-
CKUX NpeanucaHui ¥ yMeHHe 4eWCcTBOBaTbL B COOTBETCTBUU C NPeANio-
YEHHbIM anropuTMOM.

Yyawmncs Hay4uTCs MCNOoNb30BaTh CUCTEMBI ABYX IMHEWHBIX YpaBHe-
HWW C ABYMS NepeMeHHbIMU NPU pelleHnn MaTeMaTUYEeCKux 3ajau.

MeToz CnoxeHus, anropuT™ peLleHnUss CUCTEMBbI ABYX NTUHENHbIX YpaB-
HEHWUW C [BYMSA NepeMeHHbIMA METOLOM ClIOMEHHS.
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OpraHu3auMoHHaa CTPYKTYpa ypoKa

3ranb!
npoBegeHusa
ypoKa

®opma
opramu-
3auuu

YA

3aaaHua ANA yyawuxcs, BbiNOAHEHWEe KOTOPbiX NpuBeaéT
K ROCTHXKEHMIO NNaHUpyembiX pe3ynbTaTos

AnpakTuyeckue
marepuansl

YyeOHuK

1. OpraHu3auHoHHbIA 3Tan

2. NocTaHoBKa uenu U 3agad ypoka. Motusauua yue6GHoOi AEATENbHOCTH YYaLMXCA

3. Nposepka gomauHero 3ajaHus

4. AKTyanusa- o YcTHO. PewunTte cuctemy ypaBHEHUA METOAOM CIIOKEHUS:
UMA 3HaAHWK
x+y=1, x+y=-1,
1) 3)
x-y=-1; x-y=25;
2) X+y=2, 4 xX+y =25,
x-y=4 x-y=0,5.
5. O6o6ueHne ) Ne¢ 1061, 1063, 1065, 1067, 1069
M cUCcTEmaTH-
3auua 3HaHWN
H N2 203, 204
6. KoHtponb N2 199 (3, 4), 201
M KOppeKuus
3HaHUA
7. NosTOpEHue n N2 1074

8. Pednekcusa
y4ye6HOH pes-
TeNbHOCTH Ha
ypoke

MpoaonknuTe BbiCKa3biBaHWe 06 ypoke.
71 paboTan(a) Ha ypoKe Ha OLLEHKY ... .

9. Uudpopma-
umMsa o gomau-
HeM 3ajaHuu

§ 28, N? 1062, 1066, 1068

KomMmeHTapuu K ynpaxXHeHnam

N2 1061, 1062. B TeopeTnyeckoii yacTu naparpaga, MocBAMEHHON CHUCTEMAM ypas-
HEHMI1, He WAET pedb O CHCTEMAX, COAEPKAIIMX TPH ypaBHeHHUA. OqHAaKo
TAaKH€ CUCTEMBI He TPeGYIOT OCOOBIX T€OpeTHYeCKMX oGocHoBaHuM. IIpu
HEOOXOAMMOCTH YUYUTEAb MOKET JaTh COOTBETCTBYIOIIME Pa3bACHEHUS.
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Ne 1067 (4). 22 + y2 + 10x — 12y + 61 = 0; 22 + 10x + 25 + y*> — 12y + 36 = 0;

x+b5=0,

y—-6=0.

N¢ 1069, 1070. 31€ech ydJalpecs BIIEPBbI€ 3HAKOMSTCS C METOJOM 3aMEHbI mepe-
MEHHOH, KOTOPBIi CBOJUT JaHHbIE CUCTEMbI K IUHEHHDIM,

(x - 5)2+ (y — 6)2 = 0. ITO ypaBHEHNE PABHOCIILHO CHCTEME {

§ 29. PeweHue 3apau4
C NOMOLLLIO CUCTEM JIMHEHHbIX YPABHEHUH

TexHonornyeckan Kaprta ypoka N2 93

Tema ypoKa PeweHue 3afay ¢ NOMOLYLIO CHCTEM NMHEHHbIX YPaBHEHHH

Tun ypoka YPOK u3y4yeHua HoBOro matepuana

®dopmHpyembie lMpegmeTHblie: POPMUPOBAETL HABbIK PelleHUst TEKCTOBLIX 3agad, B KO-
pesynbrarbi TOPbIX UCMONbL3YIOT CUCTEMBI ABYX NMMHENHBIX YPABHEHWI C ABYMS ne-

peMeHHbIMU KaK MaTeMaTUYecKne MOAENU peanbHbIX CUTYaLMN.
JInuHOCTHbIE: POPMUPOBATL UHTEPEC K U3YYEHUIO TEMbI W XKenaHue
NPUMEHATb NPUOGPETEHHBLIE 3HAHWUA U YMEHHS.

Meranpegmertsbie: GopMUpoBaTb YMEHUE UCMONb30BaTb Npuobpe-
TEHHble 3HaHMS B NPAKTUY4ECKON AEATENbHOCTH.

Mnanupyembie Yyaumics Hay4uTcs pellartb TeKCTOBble 3a/la4u, B KOTOPbIX MCMOJb-
pe3ynbTathbi 3YIOT CUCTEMbI ABYX JIMHEWHbIX YPaBHEHUH C ABYMS MEPEMEHHbLIMU
KaK MaTemMaTM4eCKUe MOAENMN peanbHbIX CUTYaLIUI.

OcHoBHbie 3apayu, B KOTOPLIX UCMONb3YIOT CUCTEMbI ABYX NTUHEWHbIX YpaBHEHUN
MOHATHUA C AByMA NepeMeHHbIMXU KaK MaTeMaThyeckue Moaenu peanbHbiX CHU-
TYauun.

OpraHu3auuoHHaa CTPYKTypa ypoka

dopma 3anaHua ANA yvaluxca, BbiNONHEHNE KOTOPbLIX NpUBeaéT
Sransi opraHu- K AOCTWXXEHWIO NNaHUPYeMbiX pe3ynbraTos
npoBefeHUA B
ypoka va Yye6HUK AnpaKkTuyeckune
marepuanbi
1 2 3 4

1. OpraHM3auMUOHHbIA 3Tan

2. MNocraHoBKa Uenu 1 3afia4 ypoka. MoTusauus yie6HoON AeATeNbHOCTH yHYallUXCA
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OKOHYaHne

1 2 3 4
3. AKTyanusa- (o} YctHo. N2 1. Mnowaab ogHoro nons 150 ra, a apyroro —
UMA 3HAHUH B 2 pasa 6onblie. HanauTe nnowaab AByX Nosneu.

N2 2. Mnowaae oaHoro nona 150 ra, a agpyroro — Ha 2 ra
6onbwe. Hanaute naowanb ABYX Nonew.

4. U3yyeHune (o} Teoperuyeckuin matepuan § 29
HOBOro mare-
puana

5. NepBuyHoe 0 Ne 1078, 1080, 1082, 1084, 1086,
3aKkpenneHue 1088

HOBOIro mare-
puana n Ne 205

6. NoBTOpPEHUe n N2 1128

7. Pednexcun OTBeTbTE Ha BOMPOCHI.

y4ye6HOW aen- Yto Bam 6onee Bcero yaanocb BO BPEMA ypoKa?
TEeNbHOCTU Ha Hakue BUAabl AeATENBHOCTU 6biNW BbINOAHEHLI BaMKU Haubo-
ypoke nee ycnewHo? Haszosute Haubonee aGpPEKTUBHbLIE U3 HUX.
8. Undopma- § 29, N2 1079, 1081, 1083

UMA 0 AomMall-
HeM 3aflaHuu

MeTtoan4yecKkne KOMMEHTapuu

Marepuan aToro naparpaga noka3bIBa€T, YTO CYWIECTBYET HEMAIO PEAlb-
HbIX CUTyalMH, MaTeMaTU4E€CKHMMHU MOJIE/ISIMU KOTOPBIX CIYXKAT CUCTEMBI JIMHEH-
HbIX YPABHEHUI C ABYMSA N€pEMEHHBIMH.

B § 3 yuammecs mo3sHakOMMJINCh CO CX€MOH pENIEHHs TEKCTOBBIX 3aJay
C TIOMOLUBIO YpaBHEHUN C OJHOM nepeMeHHON. AHaJIOTHYHAasA CXeMa IPUMEHHMA
U JUIsl pELIEHUs 33/1a4 C TIOMOIIbIO CUcTeM ypaBHeHui. Ocobo cieayeT o6paTUTh
BHHMaHHE Ha IIPOBEPKY COOTBETCTBUS ITOJYYEHHOTO PEIIEHUS YCIOBHIO 3afa4H.
ITocne pas6opa npuMepoB, MpUBEAEHHBIX B TEKCTOBOII YacTH naparpada, u pe-
HIEHUA HEKOTOPOro KOJHUYECTBA 33Jad MOYKHO IPEIOXKHUTb YYAI[UMCS BbijJe-
JIUTh HECKOJIBKO KJIACCOB 33jZlad B 3aBHCHMMOCTHU OT TpebGOBaHMII, KOTOPbIM JI0JI-
JKEH YJOBJIETBOPATh OTBET: PENIEHHE B HATYPAIbHBIX 4YHCiIax (nmpumep 5 mapa-
rpaga, 3aJadd, B KOTOPBIX HAET PeYb O KOJMYECTBE JIOAEH, KOJINYECTBE
npeAMETOB M T. II.); pelleHue, Tpebylollee 3HAHMI O NPEJMETHOI 06JacTH
(olleHKa CKOPOCTH TPAaHCMOPTHLIX CPEJACTB U T. I.). B 3aBMcMMOCTH OT BO3MOX-
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HOCTEH KJ1acca MOKHO NIPE/UIOXKUTD MOAYMATh, O YEM MOXKET CBU/IETEIbCTBOBATh
OTBET «CKOPOCTb paBHa 0» MJIM «CKOPOCTb OTPULATENbHA» M ISl 33724 KaKOro
CIOXETa TaKOH OTBET UMEET CMbICI.

B yue6GHMKe MPUBEIECHO TOCTATOYHO GOJBIIOE KOJMYECTBO 33/Ja4 PasHOM
crenenu cnoxHOCTH. CielyeT 3aMeTUTh, YTO 3Ta TeMa U3YHaeTCs MOCIEAHEN
B Kypce aireGpbl 7 Kaacca, M3-3a YEro OHa NOJBEPKEHA PHUCKY COKpAIEHHS
y4e6HOro BpEMEHHM [0 Pa3sHOOOPa3HbIM PUYMHAM, JEHCTBOBABIIUM B T€YEHHE
yde6HOro roga. IToaTomy B ycIOBHSAX HEXBATKM y4€OHOrO BPEMEHHU B 3aBUCHMO-
CTH OT BO3MOXKHOCTEH KJIacCa PEKOMEHJyeTCs H€ yMEHbUIATh KOJUYECTBO pe-
IIAEMBIX 33/a4 B L[€JIOM, a XOTs Obl BBIIOJHUTD Ui OOJBLIIMHCTBA 331a4 3TOrO
naparpaga CoJepKaTeJbHyI0 YacThb 3aflaHUs — 3aMUCaThb CMCTEMY ypaBHEHMH,
MOXEPTBOBAB TEXHUYECKON YaCThi0 — PEUNIEHHEM CHCTEMBI. JTOT K€ MOAXO/]
MOXXHO MPHUMEHUTDb U JUIS CJ1aObIX YUEHHMKOB: JOOUTHCS MPAaBWIBHOTO COCTABJIE-
HUS YpPaBHEHUH CHCTEMBI M He Tpe6oBaTh JaIbHENULIETO PEIEHUS CUCTEMBL.

TexHonoruyeckas Kaprta ypoka N¢ 94

Tema ypoka PeweHue 3a1ay ¢ NOMOWbIO CUCTEM JIMHEHHbIX YPaBHEHUH

Tun ypoka YpPOK M3y4yeHuss HoBoro matepuana

Popmupyembie NpeameTHble: GopMUpoBaTb HaBbIK PeleHWA TEKCTOBbIX 3ajay Ha

pes3ynbrarhl OBUXKEHWE, B KOTOPbIX MUCNOMb3YIOT CUCTEMBI ABYX IMHEWHbIX YypaBHe-
HWUW C ABYMS NepeMeHHbIMU KaK MaTteMaTuyecKue Moaenn peanbHbIX
CUTyauun.

JIMyHOCTHbIE: GOPMUPOBATL MHTEPEC K M3YYEHWUIO TEMbI W XenaHue
NPUMEHSATb NPUOBPETEHHbLIE 3HAHWUS U YMEHUS.

MertanpegmMeTHbie: GOpMUPOBaTL YMEHUE UCMNONb30BaTb Npuodpe-
TEéHHblEe 3HaHWUA B NPAKTUYECKON AEATENbHOCTH,

IMnannpyemsbie Yyawmmnca Hayuntca pellatb TEKCTOBbIE 3aa4M Ha ABUXEHUE, B KO-
pesynbratbl TOPbIX UCAONbL3YIOT CUCTEMbI ABYX IMHEWHbIX YpaBHEHUN C ABYMSA ne-
peMeHHbIMK KaK MaTeMaTM4yeCKUe MoAeNMn peasibHbiX CUTyaLUn.

OcHoBHble 3apayu, B KOTOPbIX UCMONb3YIOT CUCTEMBI ABYX NMHEWHBIX YPaBHEHUA
NoHATHA C ABYMS NepemeHHbIMU KaK maTemMaTuyecKue Modenu peanbHbiX CU-
Tyauum.
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OpraHW3aUHUOHHaNA CTPYKTypa ypoKa

Jransi
npoBeAeHus
ypoOKa

®opma 3apaHna AnA y4awmxca, BbINONHEHHE KOTOPbIX NpuBeaéT
opraHu- K JOCTHXXEHHUIO NNaHMPYEeMbIX pe3ynbTaTos
3aymuun
YA Yye6Huk AupaxTnieckue
maTepHansi

1. OpraHu3saLuoHHbiv 3Tan

2. MNocTtaHoBKa Lenn U 3aflad ypoka. Motusauus yue6HOH AeATENbHOCTH yYaLUXCH

3. MpoBepKa aomallHero 3afgaHua

4. AKtyanu3a-
UMA 3HAHWHA

(o} YcTHO. B nepBbin AeHb TypyCTbl Npoexanu Ha Benocuneaax
4 4 cO CKOPOCTbO 12 KM/4, @ BO BTOPOW NPOWNKU NELIKOM
3 4 co cKopocTblo 5 KM/4. B Kakon AeHb TypUCTbl Npeoao-
nenu 6onbliee pacCTOAHWE U Ha CKONbKO KUNOMETPOB?

5. 3aKkpenne- o N2 1090, 1094, 1113, 1115, 1117,
HUEe U3yYeHHo- 1118

ro matepuana

6. NoBTOpeHne n N2 1129

7. Pedbnekcus
yuye6GHON pes-
TENLHOCTU Ha
ypoke

MNpogonute BbiCKa3biBaHUA 06 ypoKe.
9 y3nan(a) ... .

f1 Hay4unca(ace) ... .

1 noHan(a), 4To Mory ... .

8. Undopma-
LMA O AOMaLl-
HeM 3aaHuu

§ 29, N? 1091, 1095, 1116

Tema ypoka
Tun ypoka

dopmupyemsbie
pesynbrarbi

TexHonoruyeckas Kapra ypoka N2 95

PelleHne 3a4a4 C NOMOLLbLIO CHCTEM IMHEHHbIX YPABHEHHH
YpOK M3y4eHus HOBOro Matepuana

NMpegmeTtHble: GOPMUPOBaTL HaBblK PELIeHUs TEKCTOBbLIX 3ajad Ha
NPOUEHTbI U 4acTh, B KOTOPbIX UCNONb3YIOT CUCTEMbI ABYX IMHEAHbIX
ypaBHeHMIﬁ € ABYMSA NnepeMeHHbIMU KaK MatemaTuyecKkue Mmogenu pe-
anbHbIX CUTyaLUN.

JInyHocTHbie: GOpMHUPOBATbL MHTEPEC K U3YHEHUIO TEMbI M XKenaHue
NPUMEHATb NPUOBPETEHHbIE 3HAHUA U YMEHHA.
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MeranpegmetHbie: $opMupoBaTb YMEHHWE UCNONb30BaTb NpUobpe-
TEHHbIE 3HAHWUA B NPAKTUYECKON AEATENbHOCTH.

NMnauupyemsbie Yyalmica Hay4nTcs peLtaTb TEKCTOBbLIE 3a7a4M Ha NPOLEHTLI U YacTH,
pe3ynbrarsl B KOTOPbIX MCNONL3YIOT CUCTEMbI ABYX MHEAHbIX YPAaBHEHWUIA C ABYMS
NepemMeHHbIMM Kak MaTeMaTU4eCKUE MOAENN peanbHbiX CUTyaUuni.
OcCHOBHble 3apauu, B KOTOPbIX UCNOAb3YIOT CUCTEMbI ABYX JIMHEWHbIX YpaBHEHWUN
NOHATHA C ABYMS NEepeMeHHbIMK KaK MaTemMatUyecKMe MoAeNnu peasnbHbIX CH-
Tyauun.
OpraHun3aluoHHaA CTPYKTypa ypoKa
(Dopma v3aAaHMﬂ ANA yYyauuxca, sbinO/IHEHHUE KOTOPbIX npuaenér
Jranb opraHu- K JOCTHXXEHHUIO NIaHUPYEMbIX pe3y/bTaTos
npoBeAeHus 3auMH
HWAaKTU4eCKue
ypoka ya Yue6GHuK Aun
Martepuanbi

1. OprannsauuoHHbi¥ 3Tan

2. MNoctaHoBKa Uenu U 3agay ypoka. MoTuBauus y4e6HOW AeATEeNbHOCTH yYaluuXca

3. NpoBsepKa AOMALIHEro 3agaHus

4. AKkTyanu3sa-
UMA 3HAHWUH

b YctHo. Yueno 10 ysennunnm Ha 200 %. Bo cKonbKo pas no-
nyyeHHoe 4ucno 6onblre 107?

5. 3akpenne-
HUE U3Y4eHHO-
ro matepuana

o] N? 1100, 1102, 1104, 1106, 1108,
1120

n Ne 208, 209

6. NosTopeHune

n N2 1130, 1131

7. Pednekcus
y4ye6HOM fea-
TeNbHOCTH Ha
ypOKe

OTBeTbTe Ha BONpOC.
Mo KakUM KpPUTEPUAM MOXHO OLIEHWTb Bally AEATENbHOCTb
Ha ypoKe?

8. UHdopma-
uMs 0 Aomall-
HeM 3ajaaHum

§ 29, N2 1101, 1103, 1105
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KomMMeHTapum K ynpaxHeHuam

N 1100. CneayeT o6paTUTh BHUMAaHHE HA PAaCIpPOCTPAaHEHHYIO OMIMOKY: B TEK-
CTOBBIX 3aJayax MHTeprpeTupoBaTk 3anuck 60 % xax uuciao 60, a He
Kak apo6n 0,6. Jlng npodurakTky Takmx omMOOK ciaeayeT MoApPOOGHO
pa3o6paTs npuMepsl 3 U 4 TeopeTHUYECKOH YacTH naparpacga, o6paTus
BHMMAaHUE Ha [EePeXoJ OT NPOIEHTOB B YCIOBUM K JAPOOGAM B 3alUCH

ypaBHEHMUII.
TexHonoruyeckas Kapta ypoka N2 96
Tema ypoKa PeweHue 3aaa4¥ ¢ NOMOLLbIO CUCTEM JIMHEHHbIX YPaBHEHHH
Tun ypoka YpoK 0606lLeHna U cucTteMmatusal M 3HaHun
dbopmupyemsbie MpeamertHbie: 0606WNTL U CUCTEMATU3UPOBATL HABbLIK peleHUa
pe3ynbrarbl TEKCTOBbIX 33[a4, B KOTOPbLIX UCMONb3YIOT CUCTEMbI ABYX NMHEWHbIX
ypaBHEHWUH C ABYMSI NEPEMEHHBLIMU KaK MateMaTu4yeCKue MoLenu pe-
anbHbIX CUTYaLUH.
JIndHOCTHbIe: GOPMUPOBATL UHTEPEC K U3YYEHUIO TEMbI W XenaHue
NPUMEHSTb NPUOBPETEHHLIE 3HAHWUA U YMEHUS.
MertanpeametHbie: GopmupoBaTb YMEHWE UCMONb30BaTh npuodpe-
TEHHbIE 3HAHUA B NPaAKTUYECKOW AEATENLHOCTU.
Nnanupyemobie YyalluMnucs HayduTcs pewaTtb TEKCTOBbIE 3ajayu, B KOTOPLIX UCMONb-
pe3ynbrarbl 3YI0T CUCTEMbI ABYX NUHEWHbIX YPaBHEHWW C ABYMA NEPEMEHHbLIMU
KakK MaTemaTU4yecKue MOAENU peanbHbIX CUTYyaL UK.
OcHOBHblE 3a4a4u, B KOTOPbIX UCNONL3YIOT CUCTEMbI ABYX NUHENHbLIX YPaBHEHUH
NOHATUSA C ABYMSi NEPEMEHHBLIMU KaK MaTtemaTUyecKMe Mojenu peanbHbiX Cu-
Tyauum.
OpraHu3auuoHHan CTPYKTypa ypoka
dopma 3apaHua ana yvalmxcs, BbiNONIHEHWE KOTOPbIX NPUBEAET
3ranbl opraHu- K QOCTMXEHHIO NNaHUPYEMbIX pe3ynbTaToB
nposepeHna 3aunm
MAaKTHYECKHNE
ypoka va Yye6HUK Ava
marepuansl
1 2 3 4

1. OpraHM3aurMoHHbIA 3Tan

2. NMocTtaHoBKa Lenn U 3aga4y ypoka. Motusauus y4e6HON AEATENbHOCTH yHalnXCA
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OKOHYaHHe

1 |2l 3 4

3. MpoBepKa AoMalHero 3agaHus

4. AkTyanusa- o YcTHO. Ha gocke 3anucanu yucno. Korga n3 Hero Bbidnun 9
UMA 3HaAHUNK W NONY4YEHHbIA pe3ynbTaT YMeHbWWAKN B 7 pas, TO Mony4nnu
14. KaKoe 4yncno 3anucany Ha focke?

5. O6o6uieHne o N2 1092, 1096, 1098, 1110, 1111,
U CUCTEemMaTm- 1122

3alua 3HaHUN
n N® 1124, 1126, 1127

6. KoHTponb N2 206, 207
M KOPPEeKUuUa
3HaHUN

7. NoBTopeHue n N2 1132, 1133

8. PedneKkcns 3apaHus Ha ypoke 6binn:
yuye6HOH aes- a) nérkwe;

TEeNbHOCTH Ha 6) TpyaHbie.

ypoke

9. Uudopma- § 29, N2 1097, 1099, 1112

uuMa o gomMall-
HeM 3ajaHun

Ypok N2 97

Tema ypoKa NoBTopeHne n cucremarnsauusi yie6Horo maTtepmuana

Ypok N2 98

KonTtponbHan pa6ora N2 7

Ypoku N2 99-104

Tema ypokos MoBTopeHne u cucremaTusauun yye6Horo marepuana

Ypok N2 105

UroroBas KoHTponbHasa pa6orta
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3.

MaTtemaTuyeckue AUKTaHTbI

AnkTanT 1

Yucnosbie BbipaXeHus. BoipaxeHns ¢ nepeMeHHbIMU

3anuIuTe OKOHYAHUE NPEIOKEHU:

1) 4ncioBBIE BRIpAKEHUS M BHIPAXKEHUS C NI€PEMEHHBIMM HA3bIBAIOT ... ;
2) BBIPQXEHMS, HE COAEpMAIIME JEJE€HUs HAa BBIPAKEHUA C IIEPEMEHHBI-
MH, Ha3bIBAOT ... .

3anuuKTe YUCIOBOE BHIPAXKEHHE U HaWAMTE €ro 3HaYeHUe:

1) npoussesenue cymmor gucen —16 u 4 u yucna 0,3;

2) cymma npouaBeaeHus yucen —16 u 4 u yucna 0,3;

3) pa3HOCTh yacTHOrO uncen 18 u % 1 npousBeAeHus yucen —20 u —%.
Kakoe 3HaueHre npuHUMaeET npu a = 2,5 BbIpaxeHue:

1) 4a; 2) —a+2; 3) 2a - 3; 4) ~2a + 5?

YeMy paBHO 3HaU€HHE BHIDAXKEHHSA X — ¥, €CJIH:

Dx=1Ly=—4 2)x=0,y=-7; 3)x=-2,5,y =357

LIupKyab CTOUT @ p., a IMHEHKA — b p., IpUYEM IUPKYJIb JOPOKE JTHUHEM-
Ku. 3anumure:

1) BO CKOJIBKO pa3 LIMPKY/b AOPOXKE JTMHEHKH;

2) CKOJIBKO CTOAT 3 HUpKyaa u 5 suHeek;

3) Ha ckoMBKO 7 LUPKYJIEii fopoxe, YeM 4 TUHEHKH.

3anumuTe B BUAE BBIPAKECHUSA:

1) cyMMy yABOEHHOTO NPOM3BEACHNUS YNCEN @ U b U HX 4aCTHOTO;

2) pasHOCTb NMPOU3BEACHUSA YUCEN 7 U 1 U UX CYMMBI,

3) npousBeaeHne TPEX NOCJIEAOBATENbHBIX HATYPAIbHBIX YHCEI, MEHbLIEE
M3 KOTOPBIX PaBHO a;

4) npou3BeJeHNE YETBIPEX MOCIEAOBATEIbHBIX YETHBIX HATYyPAJIbHBIX YH-
ces, 6osbllee U3 KOTOPBIX paBHO b.

HssecTHO, uTo @ — b = 10. Haitgure 3HaueHnEe BHIPAXKEHU:

1) 4a - 4b; 2)a+3-b; 3)a- (b-5).

AnkranT 2

JlnHeliHoe ypaBHeHUue C OAHOW NepeMeHHOn

3anumuTe OKOHYaHUE NPENIOKEHUS:

1) ypasHeHnue suga ax = b, rae x — nepemeHHas, a u b — HekoTopbie ymc-
JIa, Ha3blBaloOT ... ;

2) ec1u a # 0, To MMHEHHOe ypaBHEHMEe ax = b umeer ... ;
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3) ectm a = 0 u b # 0, To 1MHEHHOE ypPaBHEHUE QX = b xopueii ... ;

4) e a =0 u b = 0, To 1MHelHOE ypaBHeHUe ax = b uMeer ... .
3anumuTe Kaxkoe-TM6O 3Ha4YEHHE 4, NMPU KOTOPOM KOpHEM ypaBHEHMA
ax = -18 aBnsercs:

1) orpunaTesnbHOe ynCio; 2) Nos0XUTEIbHOE YHUCIIO.

3anummTe Kakoe-TM6o JIMHEeHHOe YpaBHEHUE C OJHOU IMEPEMEHHOM:

1) KOpHEM KOTOPOTo ABJIAETCA YUCIO —3;

2) He MMeloNlee KOPHEH.

Ilpu xakOM 3HaYE€HUM a YpaBHEHHUE aX = —8 He UMeeT KOPHeH?

Pemure ypaBHeHMe:

1)2x+4=9 +x; 2) -3x+5=5-3x; 3) 10 — 4x = —4x + 6.
CymecTByeT 1M Takoe 3HAaY€HHUE 4, NMPU KOTOPOM KOPEHb YpaBHEHUS
ax = 12 pasen 0?

3anuumTe B BUJIE PaBEHCTBA yTBEPXKJICHUE:

1) uucio a #a 5 6oabme yncna b;

2) yncno m Ha 3 MeHblIe 4YHcIa 7,

3) uncio ¢ B 2 pasa Gosbuwe yucna d;

4) yABOEHHAs CyMMa 4MCeJ1 X M 7 paBHA Pa3HOCTH 4MCces X U 4;

5) anaueHue BoipakeHus X + 10 B 3 paza Gosblue 3HAYEHUS BbHIPAKEHUS
x -2

3anuuuTe BCE HATypalbHble 3HAYEHUs P, NPU KOTOPLIX KOPEHb ypaBHe-
HuA px = 20 ABAAETCH LEIBIM YHCIOM.

Ankranr 3

ToxaecTBEHHO paBHbie BbipakeHua. ToxaecTBa

3anumuTe OKOHYAHUE IPEIOKEHHUS:

1) TOXJECTBEHHO PABHBIMU HA3bIBAIOT BbIPAKEHHUsI, COOTBETCTBEHHbIE 3HA-
4eHHUs KOTOPbIX ... ;

2) TOXJECTBOM HA3bIBAIOT PABEHCTBO, BEPHOE ... ;

3) 3ameHy OZHOTO BBIPDAXKEHUs APYTHM, TOXAECTBEHHO PABHBIM €My, Ha-
3bIBAIOT ... .

SBAsIOTCA MM TONJNECTBEHHO PAaBHBIMHU BBIPOXKEHHs (B C/ydae OTpHIa-
TEJIBHOI'oO OTBETA l'IpHBe,I[I/ITe KOHTpl’IpI/IMep):

1) (a - a)b u ab; 3)(a-7)-2aun-7-a;

2) a - (-b) u —ab; 4)-B3+b-c)uc-b+3°

SIBnseTcs M TOXAECTBOM PaBeHCTBO (B Ciy4ae OTPHMIATEIBHOIO OTBETA
IIPUBEAMTE KOHTPIPUMEP):

1) 6(m — n) = 6m — 6m; 3) la+ bl =a+b;

2) 2a - 2b = 2ab; 4) |a® + b?| = a® + b?

149



10.

11.

AuvkTaHnT 4

CreneHb ¢ HaTypajbHbiM NOKa3aTenem

3anuumuTe OKOHYaHHE MPEAIOKEHUS:

1) crenensio yucna a c HaTypaJbHBLIM [OKa3aTeJeM 7, GoabluM 1, Ha3bI-
BaIoOT ... ;

2) cTeneHbIO YMCJIA d C NOKa3aTejaeM 1 Ha3bIBAIOT ... |

3) npu BO3Be€HUU HEOTPHULATEIBHOTO YHC/IA B CTENEHb IOTYYAEM ... ;
4) nmpu BO3BeJICHNM OTPULATEIBHOTO YHMC/IA B CTENEHb C YETHBIM MOKa3a-
TEJIEM MOJYYaAEM ... ;

5) npu BO3BeJEHUH OTPULIATENBHOTO YUC/IA B CTENEHDb C HEYETHBIM MOKa-
3aTesIEM MOYYAEM ... .

3danuimTe B BUJE MMPOU3BEACHUSA YETBEPTYIO CTENEHb YMCIa 3 M HalauTe
eé 3HayeHue.

Yemy paBHa nepsas creneHb yncaa: 1) —7; 2) %?

3anummuTte yucao 10 000 B BUje cTeneHU C OCHOBaHUEM:
1) 10; 2) 100.
3anuumuTe 4Yucao 61—4 B BHJI€ CTENEHU C OCHOBaHUEM: 1) é; 2) i; 3) %

Haiiaure npu x = —3 3HaueHHE BbIPaXKEHUSI:
1) 4x% 2) —4x?; 3) 4(=x)2.
Haiiaure npu x = —2 3HaueHUE BbIPAKCHUS:
1) 5x% 2) —5a3; 3) 5(—x)>.

CpaBHHTC C HyjléM 3HAaYE€HHUE BbIPAKECHUSA.
3

(3] veom s

3
2) (—%) L 4) 910, 6) —2°.

3anuuuTe YUCJIOBOE BbIPAXKEHHE U HAMJUTE €ro 3HAYEHHUE:

1) xBagpaTt cymmbl yucen 3 u 4;

2) cymMa KBajpaToB uucen 3 u 4;

3) xy6 pasHocTH ymcen 4 u 1;

4) pa3HocTb Ky60B uncen 4 u 1;

5) cymma naToit creneHu yMciaa 2 1 4eTBEPTOM CTeNeHu 4yuciaa 3.
3anuuure B BUAe cTreneHyu yucia 10, ckoabko B 1 M cogepxuTcs:

1) AeuuMeTpOB; 3) MILIMMETpPOB.

2) caHTUMETpOB,;

Kakoe HauMeHblllee 3HaU€HHE M MPU KAaKOM 3HAYEHUH MePEMEHHOH Ipu-
HUMaeT BbIpaxeHue (x + 4)2 — 8?
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12.

10.

Kakoe HauGoJibliee 3HaUECHHE M NIPH KAaKOM 3HAYEHHM NEPEMEHHOI TIpu-
HUMaeT BbIpaxxeHue —(x — 12)% + 2?

AuKTaHT 5
CBOKCTBaA CTeneHu C HaTypa/ibHbiM NoKasarenem

3am/1um're OKOHYaHUue HpeIUIO)KCHI/ISI:

1) HpI/l yMHO}KeHI/II/I CTC]’ICHCﬁ C OAVMHAKOBbBIMHM OCHOBAHMUSIMMU IIOKA3ATECIIU
v}

2) npu AeneHUM CTENEHEH ¢ OAMHAKOBBIMH OCHOBAHHUSIMU U3 MTOKA3aTesls
CTEIEHU AEIUMOTO ... ;

3) HpPI BO3BE€JE€HHUU CTECIICHU B CTEIICHDb MNOKA34aTEJIH ... ,

4) IpH BO3BEJECHUU NIPOU3BEACHUS B CTEIEHD ... .

3anumuTe B 6YyKBEHHOM BHJ€E PaBEHCTBO, BhIpaXkalollee:

1) npaBMJIO YMHOXEHUS CTENEHEH ¢ OAMHAKOBBIMHA OCHOBAHUSAMU,;

2) mpaBHJIO AEJIEHUs] CTENICHEN ¢ OJMHAKOBBIMU OCHOBAHUSIMU;

3) npaBHJIO BO3BEAECHUS CTENIEHU B CTEIIEHB;

4) nMpaBUJIO BO3BEACHUS IPOU3BEACHUS B CTEIIEHb.

3anuumTe B BUAE CTENEHH BbHIPAKEHHE!

1) x%x7; 4) 10%2- 10 - 10% 7) b8 : b% 10) &° : y5;
2) 6 - 6% 5) ccc; 8)7°: 17, 11) (a®)7;
3) ¥'yy; 6) (-a) - (-a)® - (-a); 9) x*: x; 12) (a%)>.

3anuimnTe BBHIPAKEHUE, KOTOPbIM HaJ0 3aMEHUTDb 3BE3A0UKY, YTOOBI BBI-
TIOJHSIOCh PaBEHCTBO:
1) 2% - % = af; 2) a'®: x = a% 3) (%)% = b¥ 4) % (x)3 =4
ITpy kaKOM 3Ha4YEHUH P BEPHO PABEHCTBO:
1) 2120 = 435, 9) (1) = 249
ITpeacTaBbTE B BUAE CTENEHU BHIPAKEHUE:
1) a®b® 2) 16m?n?; 3) -8x3y?3; 4) 0,0155¢8.
Haitaute snaueHne BbIpaxxeHUs:

98 3 3
T 3) 2
YeMy paBHO 3HAUEHUE BBIPAKEHUS:

5 5 9
1) (2%) (—%) L9 0,612-(1%) 2

817 . (_4)3
(_16)14
HasecTHO, uTo a? = 5. YeMy paBHO 3Ha4ueHMe BblpaxkeHus ab — 125?

142
) o7 5) 81"

Haiinure 3naueHne BbIpakeHUs
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10.

11.

AnKraHT 6

OaHoYneHobl

3anuinTe OKOHYAHME NIPEIOKEHN:

1) YNCIOBON MHOXHUTEb OJHOWIEHA, 3AIIMCAHHOTO B CTAHAAPTHOM BHAE,
Ha3bIBAIOT ... ;

2) crTeneHbIO0 OAHOWIEHA HA3bIBAIOT ... ;

3) cTeneHb OXHOWIEHA, KOTOPBIN ABISETCA YNCIOM, OTINYHBIM OT HYJIS,
CYUTAIOT PABHOM ... .

SBnsieTcs M OZHOUWIEHOM BBIPAKEHHE §a3b7? B ciyuae yrBepauTEIbHO-

ro OTBETA 3alMIINTE, YEMy PaBEH €ro Kod(pPUUMEHT M 4YeMy paBHA €ro
CTeleHb.

SIBisieTcs M OMHOWIEHOM BbIpakeHHe —a? B ciryuae yTBepauTENIbHOTO OT-
BETa 3alIMIINTE, YEMY PaBeH ero K03 GUIMEHT U YEMY PABHA €rO CTENCHb.
SBnsieTcs M OXHOWIEHOM BrIpaxkeHHe 4 + a’? B cirydae yrBepAnTEIbHOTO
OTBETA 3aIMILUTE, YeMy PaBeH €ro Ko3((UIUEHT U YEMy PaBHA €ro CTe-
IIEHb.

SIBnsiercst 1 oxHOWIEHOM BhIpaxeHue 127 B crydae yrBepanTenbHOrO OT-
BETa 3aIMIIUTE, YEMYy PaBHA €ro CTEIEHb.

3anumure oanouwned be? - (—0,6b%) - (-15¢) B cTaHAapTHOM BUZE U IOA-
YepKHUTE €ro K03 PUIMEeHT.

Boaseanute B Ky6 ogHOowIeH —3ab’.

3anumuTe B BHJE OAHOWIEHA CTAaHAAPTHOTO BHJA NPOU3BEACHME OXHO-
YJIEHOB:

1) 4m?np® u —6mnp?; 2) 14bc® u —%bQCSd.

3anuuiuTe OXHOWIEH, KOTOPBIM HAJ0 3aMEHUTD 3BE3OUYKY, YTOODI BbIIION-
HSUIOCb PaBEHCTBO:

1) 2a%b® - + = -8a3b?, 2) % - (-12a°b*) = 3abb’.

7
1
3anumuTte BbipaxkeHue (2m’n*)b -(—§m3n2p B BUIE OJHOUJEHA CTaH-
IApTHOTO BHJA.
UssecTHO, uTo 3a2b = 5. Haiigure 3Hauenue Bbipaxenus 18a*bH?.

BuKkTant 7
MHoOro4neHbl. CnoxxeHue v BbiMTaHUEe MHOIMo4NE€HOB

3anuinnTe OKOHYAHUE NPEIIOKEHMS:
1) MHOrOYWI€HOM HA3BIBAIOT BHIPAKEHUE, KOTOPOE SIBISIETCH ... ;
2) MHOTOWIEH, COCTOSIIIMI U3 JBYX YIEHOB, HA3bIBAIOT ... ;

152



3) MHOroOWwI€H, COCTOSIIMH U3 TPEX WIEHOB, HAa3bIBAIOT ... ;

4) MHOTOWIEHOM CTaHJAPTHOTO BHJA HA3bIBAIOT MHOTOWICH, COCTOALIMNI
U3 ... ;

5) cTeneHbI0 MHOTOWIEHA CTAHAAPTHOTO BHJA Ha3bIBAIOT ... .

KakoBa cTeneHb MHOTOYJIEHA:

Da*-a®+a+2; 3) 4 - x;

2) 4x2 - 23 + 1; 4) 2x%y — ba® + x%y*?

3anumure Maorowien —x° + x* — 8 + 3x + 2 + a* — 5 + 1% B cranzapTHOM
BUJE.

3anumure MuorowreH 3a2b — 4a’h — 3ab? + 2a3b + b? + 2a%b B crangapr-
HOM BHJE.

3anummre BoipaxeHue a — b — ¢ + d B Buge:

1) cyMMBbI Kakux-1M60 JBYUIEHOB;

2) pa3HOCTHM KaKUX-TUOO JBYYJIECHOB;

3) cymMbl OHOUWIIEHA M TPEXUIEHA;

4) pa3HOCTH TPEXUWIEHA U OJHOYIEHA.

3anuummTe B CTAaHAAPTHOM BHJE CYMMY MHOTOWIECHOB 22 —x + 3 u-3x2 +
+ 4x - 5.

3anumuTe B CTAaHAAPTHOM BHJE Pa3HOCTb MHOTOWIEHOB 4a? - 2a + 6
n -ba? - 3a + 8.

3anumuTe B CTAHAAPTHOM BHJE Pa3HOCTb MHOrOWIeHOB 7x2 — bxy + 18
n —6x° — bxy — y? + 18.

AuKTaHnT 8

YMHO)XXeHHe ogHOo4YNeHa Ha MHOTouYNeH

3anuuMre OKOHYAHME MPEATOKEHMSL:

9YTOGBI YMHOXXUTh OJIHOWIEH Ha MHOTOWIEH, HYXHO ... .

[TepeMHOXbTe BHIPAKEHHUS:

1) 4a® u a - 2b; 3) =bab? u 2a%b - 3

2) 2xm x% + 3x - 1; 4) m?2 — mn + n? u -5mn.

YnpocTuTe BbIpaKeHUE:

1) a%(3a? — 2a + 5) — 2a3(2a - 1); 2) 4b(2b% — 3b + 2) — b%(6b + b).
3anuimuTe MHOrOWIEH, KOTOPBIM HAJ0 3aMEHUTD 3BE3JI0UYKY, YTOOBI BBHIIIOJI-
HSUIOCb PaBEHCTBO:

1) -8a? - (%) = 6a%b — 12a®b + 15a*;

2) 4x%y - (*) = 12x% — 24x%y + 8x%y°.
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AuKTaHT 9
YMHO)XeHHe MHOoro4yneHa Ha MHOrouyneH

3anumuTe OKOHYAHUE IPEIIOKEHUS:

9YTO6Bl YMHOKHUTh MHOTOWIEH HA MHOTOWIEH, MOXHO ... .
3anumuTe B BUAE MHOTOWIEHA CTAHJAPTHOTO BUJA NMPOU3BEJCHUE:
1) mHOorowreHos x + 1 u x — 2;

2) mBywieHa x + Yy U TpéxwieHa X° — xy + y*

3) muorounenos 2a — 1 u a? + a - 3.

Pewnre ypaBHeHue (x — 4)(x + 3) = 2% + 5x.

AuvkranT 10

Pa3noxeHne MHOro4s1eHoB Ha MHOXXUTENMU.
BbiHeceHHe o6Wero MHOXUTENA 3a CKOGKU

Kaxyio Han6osbLIylo cTEII€eHb MHOXXUTENS @ MOKHO BBIHECTH 33 CKOOKH y
MHorowieHa a’b — a®h??

Kakoili HaubogbmnUi Heablil YUCIOBOI MHOXHUTEJAb MOXHO BBIHECTH 32
cko0ku y MHOrounena 12¢* — 18¢%

IIpencraBbTe B BuAE NPOU3BEJCHUS MHOTOWIEH 2 — mMA.

Paznoxkure Ha MHOXUTEJIHN MHOTOYJIEH:

1) 15a3 - 20a? 3) 32a*b® — 16a%b® + 40a*b?;

2) 16x5 + 24x3; 4) 27m*n® + 45m’n* - 36m?n’.

Pemure ypaBHeHue:

1) 9x2 + 18x = 0; 2) 6x2 — Tx = 0; 3) —3x2 + bx = 0.

AunkTauT 11

Pa3no)xeHne MHOro4neHoB Ha MHOXXUTenu. Metoa rpynnupoBKu

PaanoxuTte Ha MHOXKHTEIM BhIpOKEeHUE 6m — 6n + a(m — n).

Pasnoxure HAa MHOXHUTEIN MHOTOWIEH:

1) @® + 2a + ab + 2b; 3) m® — 4m?n + mn? — 4n?;

2) 6 + 9y — 10x — 15xy; 4) 12bc — 24c - bab + 10a.

Pa3io)uUTe Ha MHOKXHUTEIH MHOTOWIEH X° — X%y + Xy — y? U BBIUMCIUTE
ero snauenue npu x = 0,6, y = —0,4.

PaznoxnTe Ha MHOXHMTENN TPEXUWIEH:

1) x2 + 16x + 63; 2) x? — 14x + 40.
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OuvKkTanT 12

Mpou3sBeaeHne pa3HOCTU U CYMMbl ABYX BblpaxeHUn

3anumure ¢GOpMysTy NPOU3BEAECHUs PA3sHOCTH U CYyMMBbI JIBYX BbIpake-
HHMU.

3anuummuTe OKOHYaHHUE MPEIOKEHUS:

NPOU3BEJEHNE PA3HOCTH JBYX BBIPA)KEHUIH U UX CyMMBI PaBHO ... .
3anumuTe B BUE MHOTOUIEHA CTAHAAPTHOTO BU/JA MPOU3BEJEHHE!

1) cymmbr x + 8 u pasHocTH x — §;

2) pasHoctH 4a — 3b u cymmbr 3b + 4a;

3) cymmb1 m + 6 u pasHocTH 6 — m.

3anumuTe B BUJ€ MHOTOWIEHA CTAHAAPTHOrO BUJA NPOU3BEJEHUE MHOTO-
wieHoB C— 3, c+ 3 uc?+ 9.

3anMmuTe MHOTOWIEH, KOTOPBIM HAJ0 3aMEHUThb 3BE3J0YKY, YTOOHI BbI-
TIOJIHAJIOCh PABEHCTBO!

1) (7m + 8) - (*) = 64 — 49m?%; 2) (9m? — 1072) - (x) = 100n* — 81m*.
Haiixure, ncnonabsys ¢dpopMmysy MpoU3BeAECHHUS PAa3HOCTH M CyMMbI ABYX
BBIPAKEHMI1, 3HAUEHHE BbIPAXKEHUS:

1) 19 - 21; 2) 380 - 420.

AvkTaHT 13

Pa3HOCTb KBagpaToB ABYX BblpaXXeHWUN

3anummuTe GopmysTy pa3HOCTH KBaPATOB ABYX BBIPAXEHMIA.
3anuImmMTE OKOHYaAHHE MPeNIOKEHUS:

Pa3HOCTb KBaJpaTOB JIBYX BbIP@KEHUI paBHA ... .
Pasznoxure Ha MHOXHUTENIN MHOTOWIEH:

1) a® - 100; 2) c® - 400b% 3) 4x* — 12155,
Pemnre ypaBHeHMe:
Hat-4=0; 3) (2x - 1)2-81 =0;

2) 26x2 — 1= 0; 4) Bx+2)2-4x2=0.
Haiigure, ncnonways ¢opmysny pa3HOCTH KBaApaTOB, 3HAUEHHE BbIpaXe-
HUA:

1) 292 — 282  2) 542 — 462,
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AukTanT 14

KBaapaT cymmbl M KBagpaT pa3HOCTH ABYX BbipaXKeHUi

3anumuTte GopMyIy KBaJpaTa CyMMBI.

3anumure GopMyTy KBagpaTa PasHOCTH.

3anuumuTe OKOHYAaHUE MPEJIOKEHUS:

1) xBazpaT CyMMBI ABYX BbIDRXKEHUI PABEH ... ;

2) KBaJpaT pa3HOCTH ABYX BbIDQXKEHMI1 PaBeH ... .

3anuimmTe B BUAE MHOTOYIEHA CTAHAAPTHOrO BHJA KBAAPAT ABYWIEHA:
1) a - 5; 3)1-b; 5) 6x — 10y;

2) a + 0,5; 4) 0,7m + n; 6) 2x* + 3.

3anumuTe OJHOWIEH, KOTOPbIM HaJI0 3aMEHUTb 3BE3/{0UKY, YTOGHI BBITOJI-
HSIOCh PABEHCTBO:

1) (x + %)2 = 2% + 14xy + 49y%; 2) (2a? — ba®)? = 4a* — x + 25a'".
Peumire ypaBuenne (x — 3)% = 10x2 — (3x — 4)2.

BuKTaHT 15

Npeo6pa3oBaHue MHOroyseHa B KBagpaT CYMMbl MU Pa3HOCTH

ABYX BblpaXXeHU#

3anuuure MHOrowreH X2 — 14x + 49 B Buge KBaJ[paTa JABy4JI€HA.
3anumure Muorouwnex 36k? + 9m? + 36mk B Buae KkBaapaTa AByWIEHA.
3anumuTre OAHOWIEH, KOTOPHIM HAalO 3aMEHHUTDb 3BE3J0YKY, YTOObI BHIPa-
xenue 16at — x + 815!'% 6pu10 MOAHBIM KBaAPATOM.

PemnTe ypaBHEHME:!

1) 22— 10x + 25 = 0; 2) 100a® — 60a + 9 = 0.

Kakoe HanMeHblIee 3HaY€HHUE U NPYU KAKOM 3HAYE€HHHU [I€PEMEHHOM Npu-
HHUMaeT BblpaxkeHue x2 — 8x — 3?

RAukTaHT 16

CyMma 1 pa3HoCcTb Ky60B ABYX BblpaXXeHUA

3anumuTre popMyay CyMMbI Ky60B.

3anumuTte popmyay pa3sHOCTH KyOOB.

3anuuTe OKOHYaHHE IIPE/JIOKEHUS:

1) cymma ky60B AByX BbIpaXX€HUII paBHA NPOU3BEJAEHUIO ... ;

2) pasHOCTb Ky6OB JBYX BBIPOKEHUM paBHa NPOU3BEAECHUIO ... .
3anumnTe HENOJNHBIN KBagpaT CyMMbI Yynucenx X u 1.
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3anumuTe HEMOJHBIA KBaAPAT PasHOCTH BbIPAXEHUH 4a U 5b.
3anuniuTe HENMOJHDIA KBAAPAT CyMMbI BbIpaxkeHUH 7x2 n 8y°.

Pa3noxure Ha MHOXXUTEIU MHOTOMWIECH:

1) 64 — &3 2) 64 + a3 3) 216¢® - 1; 4) a®bh'? + c'5.
3anuuuTe B BUAE MHOTOYWIEHA CTAHAAPTHOTO BU/Jla NPOU3BEAEHHE MHOTO-
YJIEHOB:

Dc+2uc?-2+4; 2) b2 — 7 u b + 7% + 49.

AvkTanT 17

MpuUMeHeHne pa3/iyHbIX CNOCOGO0B Pa3NioXXeHUA MHOrowieHa
Ha MHOXWUTENH

Pasznoxure HAa MHOXUTEJIN MHOTOWIEH:

1) 3a? - 3b% 4) b* - 625; 7 a®+ a®?—-9a - 9;
2) 62 — 24; 5) —=3x% + 30x — 75; 8) a2+ 2ab + b? - 2.
3) 2 - 9x; 6) 63y® — 84y%z + 28y=z%;

Peunre ypaBHeHMe:
Da®—162%=0; 2)a3+6x2+9x=0; 3)x3—6a2—x+6=0.
Paznoxure Ha MHOXUTENM MHOrowieH a* — 4b4.

AvkTanT 18

Cnoco6bl 3agaHUA GYHKLUK

3anumuTe OKOHYAHME IPEJIOKEHHUS:

(pyHKIIMA CUMTAETCA 3aJaHHOI, €CJIM YKa3aHHI ... .

[Tepeuncamnre crioco6s! 3agaHus (QYHKIMH, KOTOPBIE Bbl 3HAETE.
®ynknus 3anaHa popmytoit f (x) =5 — x2. Haitgure:

1) f (1) 2) f (2); 3) f (-1); 4) f (-3); 5) £ (0).
dynknus 3agaHa ¢opmysoit f (x) = 6x — 7. Haiiaure 3HaueHue X, 1pH Ko-
TOpOM:

1) f (x) =-19; 2) f (x) =0.

KaxaoMy oHO3HaYHOMY HAaTYpaJbHOMY YHUC/Ty IIOCTABHJIN B COOTBETCTBHE
YHCJIO, PABHOE YTPOECHHOMY OCTAaTKY IPH JAEJEHUH 3TOTo 4Mcia Ha 2. 3a-
naiTe 3Ty PYHKIUIO TaGINYHO.

3agaiite ¢opmymoii yHKLMIO, €CIH KaxJoe 3HaueHue (yHKUUM Ha 6
6ouibille Ky6a COOTBETCTBYIONIETO 3HAYEHHS APTYMEHTA.

CocTaBbTe TabaHIy 3HaYeHMI PyHKIMM, 3aaHHOM dopmytoit iy = 2x2 — 1,
rae —2 < x £ 3, c warom 1.
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AunkranT 19

Mpaduk dyHKuUN

3anuuIMTe OKOHYAHUE MPEUIOKEHUSL:

1) rpachukom dyHKIMHU f HA3BIBAIOT TEOMETPUYECKYIO (PUTYPY, COCTOSILYIO
U3 BCEX T€X U TOJBKO T€X TOUYEK KOOPAUHATHOM ILUIOCKOCTH, ... ;

2) ecnu X, — HEKOTOPOE 3HAUEHUE apryMeHTa, a f (X,) — COOTBETCTBYIO-
mee 3HaueHUe (PyHKIMH, TO TOUKA C KOOpAMHATaMU (X,; [ (X)) ... ;

3) ecnu (x; y,) — KOOPAMHATBI IPOM3BOILHO BHIGPAHHOIM TOUYKM rpaduka
dyHKIMH f, TO X, ¥ Y, — COOTBETCTBYIOLIME 3HAYEHHUS ... ;

4) urypa MoxeT ABIATHCS rpadKOM HEKOTOPOH (PyHKUMHU, ecan Jobas
npsMas, MepneHuKyIsapHas ocu abcuucc, ... .

3anuIuTe KOOPANHATBI KAKMX-THOO0 TPEX TOYEK, MPUHAIeKAMMUX rpadu-
Ky pyHkumm y = x2 — 2x.

3anumuTe KOOpJMHATBI TOYKHU IepecedeHUss rpacduka GyHKIUH
Yy =x%+ 4x — 8 ¢ OCBIO OpAUHAT.

3anuiuuTe KOOPAMHATBI TOYKU NnepecedyeHus rpapuka pynkuum y = 10x —
— x2 ¢ ocbI0 abcryce.

IMpu xakom 3HaveHun b rpapuk QpyHKIMH ¥ = 7x — 8 IPOXOAUT Yepe3 TOY-
Ky M (-4; b)? )

IIpu xakoM 3HaueHuHU a rpaduk QyHKUMHU Y = ¥+ 5 mpoxoaut yepes
touky D (a; 7)? "

AunkTanT 20

JlnHenHan ¢yHKuUuA, eé rpaduK u CBOKCTBA

3anumuUTe OKOHYAHHME MPEAJOKEHU:

1) nuHeHOM HA3bIBAIOT (PYHKLHIO, KOTOPYIO MOXKHO 3aJaTh (hOpMYJIOH BU-
aa ... ;

2) rpacdukom JMHEHHON (PyHKIMH, 06JaCTh ONpeseNIeHHs KOTOPO — Bce
4yHcaa, ABAfeTcs ... ;

3) JMHEeNRHYI0 PYHKUHIO, KOTOPYIO 3a4aI0T popmMy.I0it i = kx, rae k # 0, Ha-
3bIBAIOT ... ;

4) rpapukoM NpAMON MPONOPLUMOHAILHOCTH ABIAETCA NMPAMas, MPOXOAs-
as yepes ... ;

5) rpadpmkom Qyukimu y = b, rae b # 0, sBaserca Npamas, NapaLIeNbHas ... .
ITocrpoiire rpadpuk pyHkuumn y = 3 — x.

ITpu xaxoM 3HaueHuH k rpapuk PyHKUMH Y = X MPOXOAMUT Yepe3 TOUKY
C (-0,9; 1,8)?
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3anuunTe KOOPAMHATHI TOYEK nepeceyeHus rpaduka Pyskuum y = 7x — 35
C OCBIO OPJVHAT.

3anuimMTe KOOPAUHATHI TOYKH nepecedyeHns rpaguka ¢yukuuu y = 24 — 8x
C OCbIO abc1ycCC. (
Bapaiite Gpopmynoi mHeiHyIo QyHKIMIO, |

rpaduK KOTOpOH NnapaiieseH ocu a6c- s b } .
LMCC U MPOXOAUT Yepe3 Touky A (~5; 5). : y /a

Puc. 2

ITpu xakom 3Hayennu b touka C (-3; -8)
NPUHALIEKUT TPpaPuKy PyHKIUM Y =

=—4x + b? i >
i X

Kakas u3 n3o6pax€éHHBIX Ha pHUCYHKe 2 |
NpAMBIX HE ABJAAETCA rpaUKOM JIMHEH- | A N

HOM (pyHKIMH?

AnkranT 21

YpaBHeHUs C ABYMSA NEePeMeHHbIMH

3anuuuTe OKOHYAaHHE NPEIOKEHU:

1) pemenneM ypaBHEHHUs C ABYMs I€PEMEHHBIMU Ha3bIBAIOT ... ;

2) peuuTh ypaBHEHUE C ABYMsl IEPEMEHHBIMU — 3TO 3HAYMT ... ;

3) rpaduxoM ypaBHEHMs C ABYMsl I€PEMEHHBIMH HA3bIBAIOT reOMeTpHYe-
CKylo QUTYPY, COCTOALIYIO U3 ... .

3anumure Kakue-1u6o TpU pelleHHs ypaBHeHUA X + y = 0.

3anumure Kakue-TM6o TpU pelleHUs YpaBHeHUsA Xy = 1.

3anuumTe Kakoe-HUOYAb ypaBHEHHUE C ABYMsI I€PEMEHHBIMH, HE UMelolee
pELIeHUH.

3anumuTe Kakoe-HUOYAb YpPaBHEHHE C ABYMs NEPEMEHHBIMU, peLIeHHeM
KOTOPOTO fABJIAETCS JI00asd 1apa Yucel.

3anuiuTe KOOPJAMHATbI TOYEK IEPECEYEHMUsi C OChIO OPAMHAT rpaduka
ypaBHEHHUA X + y? = 9.

3anumuTe KOOPAMHATHI TOYEK NEpPeceyeHHs € OocCblo abcumcce rpaduka
ypaBHeHus x2 + y? = 100.

[MocTpoiite rpaduk ypaBHenus (x — 6)% + (y + 3)2 = 0.

IMocrpotiTe rpaduk yparnenus (x + 2)(y — 3) = 0.

Pemnre ypaBHenune x? + 2x + y% - 2y + 2 = 0.
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AvkKTaHT 22

JlnHeiHoe ypaBHEHHe C ABYMSl NepEMEHHbIMU U ero rpaduk

3anuuMTe OKOHYaHHE IPEIOKEHUS:

1) MMHENRHbIM ypaBHEHUEM C ABYMsl IEPEMEHHBIMM HA3bIBAIOT YPaBHEHUE
BUJA ... ;

2) rpacuxom ypaBHeHus ax + by = ¢, ecom b # 0, a u ¢ — mobble yKCia,
ABNAETCA ... ;

3) rpacukom ypaBHenus ax + by = ¢, ecm b =0, a # 0, ¢ — m060oe uucno,
ABJAETCA ... |

4) rpadukom ypaBHeHus ax + by = ¢, ecm a = b = ¢ = 0, aBasercs ... .
Haiiqure snauenune y, npu koTopom mapa (—2; y) sIBIAETCS peLIeHHEM
ypaBHEHUA X + Yy = 5.

3anmumuTe KOOPJAWHATBHI TOYKM IlepeceuyeHHs rpadHuka ypaBHEHUs
4x + by = 20 ¢ ocbio abciucc.

3anuumTe BCe Napbl (X; i) HaTypaIbHBIX YHCEJ, ABISIOMMECS PEIICHUs-
MM YypaBHEHHUA X + y = 5.

W3 ypaBHeHUs X + y = 7 BbIpa3dnuTe NEPEMEHHYIO X Yepe3 NEePEMEHHYIO Y.
W3 ypaBHenus 8x — y = 14 BrIpa3uTe NEPEMEHHYIO Y Yepe3 NePEMEHHYIO X.
ITocTpoiite rpaduk ypaBHeHus 2x + 3y = 6.

ITocTpoiite rpaduk ypaBHeHHsa —3x = 6.

3anumuTe Takue 3Ha4Y€HUs d U b, IpH KOTOPBIX IrpaMKOM ypaBHEHHUs
ax + by = 12 sBisercs Ta xe npsaMmas, yTO U rpadUK ypaBHEHHMS X —
-3y =4.

AukTanT 23

Cucrtembl ypaBHEHUI C ABYMSI NepeMeHHbIMU

3anuumMTe OKOHYAaHHUE NPEIIOKEHHUS:

1) penreHneM cuCTeMbl YPaBHEHHUH C ABYyMs N€PEMEHHBIMU Ha3bIBAIOT ... ;
2) pemuTh CUCTEMY YPaBHEHHUI — 3HAYMT ... ;

3) ecau cucTema JBYX JIMHENHBIX YPaBHEHUI C IBYMs IIepeMEHHBIMU HMe-
€T €JMHCTBEHHOE pellleHHe, TO NpsMble, ABISIOmMUecs rpapukamMmu ypas-
HEHUM CHUCTEMBHI, ... ;

4) ecnu cuUcTeMa ABYX JIMHEHHBIX YPaBHEHMI C IByMs IEPEMEHHBLIMU He
MMEET PELICHUH, TO NpsMbIE, ABIAIOIUECT IPadUKAMU YpABHEHUN CUC-
TEMBI, ... ;

5) ecim cucTema ABYX JTMHEHHBIX YPABHEHHUMH C JBYMs IEPEMEHHBIMU HMe-
eT 6ECKOHEYHO MHOTO PEIIEHUI, TO NpsMbIe, ABIAIOMMECH rpapUKaMu
YPABHEHUH CHUCTEMBI, ... .
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11.

12.

3anuimuTe cUcTeMy ypaBHeHU# 2x — iy = 2 u 3x + 2y = 10. fsasiercs m na-
pa uucen (2; 2) penreHeM 3TOM CUCTEMBIL?

3anummuTe cucTeMy ypaBHenmii X + 3y = 11 u 3x + y = -9. fABnsercs 1u na-
pa uucen (—1; 4) pemeHueM 3TOM CHCTEMBDI?

3anumuTe Kakylo-HUOYAb CUCTEMy JBYX JTMHENUHBIX YPABHEHUM C ABYMsI I1€-
PEMEHHBIMHU, PEIIEHHEM KOTOpO# siBsieTca mapa uucen (3; —1).

K ypaBHeHmuio x + y = 4 noagbepure BTOPOE JUHEWNHOE ypaBHEHHE TaK,
YTOOBI MOJY4YMIACh CUCTEMA YpaBHEHUH, UMelOmas 0EeCKOHEe4YHO MHOTO
peleHui.

K ypaBuennio 3x — 2y = 5 noabepure BTOpO€ JTMHENHOE ypaBHEHUE TaK,
4YTOGHI NOJYYWIACh CUCTEMA YPABHEHUMN, HE UMEIOIas pENIEHUIA.

x =4,
Pemmre cucreMy ypaBHeHHMit 9x—y=-1.
x -9y =4,
Pemmte cucreMy ypaBHeHUI 1
=3
Pemnre cucteMy ypaBHEHUH x-y=0
4x - by =8.

3anuumTe cucTeMy ypaBHeHuii 3x — 7y = 8 u x + 2y = 12. Hanummure ypas-
HEHHUe, KOTOPOe TOJIyYUM, CJI0XKUB NMOWIEHHO YPaBHEHUS.

3anumuTe CUCTEMy ypaBHeHuMit bx — 2y = 1 u 3x — 6y = 5. Ha kakoe uuc-
JIO HajJl0 YMHOXWTh NE€PBOE YPaBHEHUE CUCTEMBI, YTOOBI NP MOCIEAYIO-
IEeM MOWIEHHOM CJIOK€HHUU YPABHEHMII CHCTEMbI TMOJYYUTH YpaBHEHHUE
¢ koappunmentom 0 npu nepeMeHHON y?

2x + 7y = -5,
3x -7y =10.

Pemure cucreMy ypaBHEHHUI
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KoHTponbHble pa6oTbl

KontponbHaa pa6ora N2 1

JIuHeinHOe ypaBHEHHE C OAHOW NepeMeHHON

BapuaHTt 1

Pemure ypaBHeHueE:

1) 9x -8 =4x+ 12; 2)9-7(x+3)=5-4x.

B nepBom simuke 6b110 B 5 pa3 6osbuie 16710k, yeM Bo BTopoM. Korna us
NEepBOTo SLIMKA B3SUIM 7 KI 6JI0K, a BO BTOPOI1 J06aBraM b Kr, TO B siu-
Kax 670K cTano nopoBHy. CKOJBKO KMJIOTPaMMOB A6JI0K GbIIO B KAXKAOM
SINMKe CHayasa?

Pemnte ypaBHeHue:

1) By —12)(2,1 + 0,3y) = 0; 2) 7x— (4x + 3) =3x + 2.

B nepsebiit Marasun 3aBeamn 100 kr xkoHderT, a Bo Bropoit — 240 xr. Ilep-
BBIIl Mara3uH NpoJaBajg €XeJHEBHO Mo 12 kr koHder, a BTOpod — 1o
46 xr. Yepe3s CKOJBKO AHEH BO BTOPOM Mara3vHe OCTaHeTCsi B 4 pasa
MEHbIIIE KOH(ET, YEM B [TIEPBOM?

I1pu xakoMm 3HaueHUM a ypaBHeHue (a + 3)x = 12:

1) umeeT KOpeHb, paBHbIil 6; 2) He UMeeT KOpHER?

BapuaHT 2

Pemure ypaBHeHue:

1) bx - 15=4x+11; 2) 6 -8(x+2)=3-2x.

B ¢yr60oabHOI cexiyM MepBOHAYAIBHO 3aHMMATOCh B 3 pasa Gosbuie yue-
HUKOB, YeM B GackeTOosbHOIM. Korga B ¢yT60/MbHYIO CEKLIMIO IMOCTYIIMIO
emé 9 yueHUKOB, a B 6ackeT6O/IbHYIO — 33 yuyeHHKa, TO B CEKLIMAX YUEHUKOB
cTaio nopoBHy. CKOJIBKO YYEHHKOB GbUIO B KOXKAOH CEKIMU CHavasa?
Pemure ypaBHeHue:

1) (12y + 30)(1,4 - 0,7y) = 0; 2) 9x — (bx — 4) = 4x + 4.

INepssiit paGounii foykeH ObUT UBrOTOBUTH 95 netaneit, a BTopoi — 60 ne-
taseit. IlepBolii paGouunii M3roraBaMBal €XEAHEBHO IO 7 perainei,
a Bropoi — 1o 6. Yepes ckoJbKO JHEIT epBoMy paboueMy OCTaHETCs M3-
rOTOBUTH B 2 pa3a 6oJblie feTaleil, 4eM BTOpoMy?

I1pu kakom 3Ha4YeHUM a ypaBHeHHUe (a — 2)x = 35:

1) umeeT KOopeHb, paBHBIN b; 2) He UMeeT KOpHeMH?

BapuaHTt 3

Peunre ypaBHCHI/leI
1)8x—11=3%x+14;  2)17-12x+1)=9 - 3x.
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B nepBoM BaroHe aJ€KTpoOIOe3/a exalo B 6 pa3 60JblIe IACCAKUPOB, YEM
BO BTOpoM. Korza u3 nepBoro Baroxa BeIuIM 8 MaccaXxupos, a BO BTOPOi
BouwM 12 Macca’xupos, TO B BArOHAX MacCAXHUPOB CTajgo MoposHy. Ckonp-
KO [MaCCKHPOB ObLJIO B KAXAOM BaroHe CHayasa?’

Pemnre ypaBnenue:

1) (16y — 24)(1,2 + 0,4y) = 0; 2) 11x ~ (3x + 8) = 8x + 5.

B nepsoit nucrepre 6pu10 700 1 Boawl, a Bo BTopoit — 340 i1. I3 nepBoit
MCTEPHBI €XKEMHHYTHO BbUIMBAIOCH 25 11 BOJbI, a u3 BTopoi — 30 a1 Ye-
pe3 CKOJIbKO MHUHYT BO BTOpOM IIMCTEPHE OCTAHETCH BOAbl B 5 pa3 MeHb
e, YeM B MEepPBOI?

IIpu xakoM 3HaYeHHUM a ypaBHeHUe (a + 6)x = 28:

1) uMeeT KOpeHb, paBHBIIL 7; 2) He nMeeT KOpHeN?

BapuaHTt 4

Pemure ypaBuenue:

1) 13x-10="7x+ 2; 2) 19 - 15(x - 2) = 26 — 8x.

B nepBoii kop3uHKe sexano B 4 pa3a 6oJbiie rpubos, 4eM BO BTOpoi. Ko-
rAa B IEPBYIO KOP3MHKY Mojoxwi eié 4 rpuba, a Bo Bropyio — 31 rpub,
TO B KOP3WHKax rpu6oB cTano nopoBHy. CKOJbKO rpUGOB GbLIO B Ka)J0H
KOp3MHKE CHayaja’

Pemmnre ypaBHeHue:

1) (6y + 15)(2,4 - 0,8y) = 0; 2) 12x — (bx - 8) =8 + 7x.

Ha nepsom cknage 6bu1o 300 T yras, a Ha BTOpOM — 178 T. C nepsoro
CKJIAZA €XeJHEBHO BbIBO3wiM 15 T yris, a co Broporo — 18 1. Yepes
CKOJIbKO JIHEH Ha MEPBOM CKJIAA€ OCTaHETCA B 3 pa3a 6oJiblle TOHH YIJid,
4yeM Ha BTOpOM?

ITpu kakom 3HauYeHUN a ypaBHeHUe (@ — b)x = 27:

1) umeet kopeHsb, paBHbIii 9; 2) He UMeeT KOpHEN?

KoHTponbHaa pa6ora N2 2

CrteneHb ¢ HaTypanbHbIM NOKa3aTenem. OaHouneHobl.
MHorouneHbl. CnoxeHue U BblYUTaHUE MHOIO4Y/1EHOB

BapuaHnt 1

Haitaure 3Hauenue Boipaxkenus 3,5 - 2% - 34
IlpeacTaBbTe B BUJE CTENEHU BHIPAKEHUE: .
3. 42

. . A5 8 (x*)
IIpeobpasyiiTe BrIpakeHHe B OJHOUWIEH CTAHJAPTHOTO BHJA:

1) —6a*b® - 6b? - ab; 2) (-6m®n?)3.
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[IpeacraBbTe B BHJIe MHOrOWIEHA CTAHAAPTHOTO BHAA BbIpAaXXeHHE:
(6x2-bx+9)~ (3x2+x-7).
Beruucaure:

513 . 1952 2¥ (1Y
1) 2280 21 (12,
S o (5) ()

3
Yupocture BbipakeHue 128x2y3 -(—%xyf’) .

BmecTo 3B€3109KM 3anMIIMTE TAKOH MHOTOWIEH, YTOObI O6pa30BalOCh TOX-
JEeCTBO:

(4x? — 2xy + y?) — (¥) = 322 + 2xy.

Jlokakute, uyTo 3HaueHue Bbipaxenus (11z + 39) — (4n + 11) kpatHO 7
IpH JIIOGOM HATYpPaJbHOM 3HAYEHUU 71.

UssecTHO, uto 6ab® = —7. Hailigure 3HaueHHUE BbIPDOKEHHA:

1) 18ab®; 2) 6a?b'°.

BapuaHTt 2

Haiiaute 3HaueHue Bbipaxenus 1,5 - 2% — 32,
[IpeacTaBbTe B BUJIE CTENEHU BbIPAXKEHHUE:

17 (313
)a  at 2ad:ay  3)(a)y 4 9T

a20
IIpeobpasyiiTe BhIpaK€HHE B OJHOWIEH CTAHJAPTHOTO BH/A:!

1) —3a3y*xS - 433 2) (—4a°b)3.

IlpeacraBbTe B BHji€ MHOTO4WIEHA CTAaHJAAPTHOrO BHJAA BbIPaKEHHUE!
(5a? - 2a - 3) - (24 + 2a - 5).

Berunciure:

495 . 712 4Y (,3Y
b 3437 2) (7) (IZ) :

3
YupocTure BblpaxXeHHe 81x5y-(—%xy2) .

BMmecTo 3BE370UYKY 3alIMUIIMTE TAKOM MHOTOWIEH, YTOObI 00pa30oBajoCh TOX-
JIEeCTBO:

(522 — 3xy — y?) — (x) = 2% + 3xy.

JlokaxxuTe, 4TO 3HaUeHue BoipaxeHus (14n + 19) — (8n — 5) kparHo 6 npu
JI060M HAaTypaIbHOM 3HAYEHUM 7.

UsBecTHO, uTo 4a3b = —5. Hailgute 3HaueHHE BbIPAKEHUS:

1) —8a%b; 2) 4a5h?.

BapuaHTt 3

Haiinure 3HadeHUEe BBIPAKEHUS 33 -25.95
IIpeacTaBpTe B BUJAE CTENEHU BbIPAKEHUE: 419 ()2
Dy -y 2) y° 1 % 3) (¥°)%; 4) T
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INpeo6pasyiiTe BblpaxkeHHe B OAHOWIEH CTAHAAPTHOTO BUJA:

1) -bmin’ - 2m®n; 2) (—4a%b)2.

INpeacraBbre B BUJE MHOTOWIEHA CTAHAAPTHOTO BHJA BbIPaXKEHHE!
92 -5y +7) - By*+2y - 1).

Brruuciaunre: . ,
2165 - 362 6 5
D= 2) (11) (16)'

3
VYrupocrure Boipaxenue 125x3y* '(—ény) :

BMecTo 3BE€3J0YKM 3aNMIINTE TAKOH MHOTOWIEH, YTOGBI 06Pa30BaIOCh TOX-
J€CTBO:

(6% — 4oy — y?) — (¥) = 4% + 32

JoxaxuTe, 4TO 3HaueHHe BeipaxeHus (137 + 29) — (4n ~ 7) xpaTHo 9 npu
J060M HaTypPaIbHOM 3HAUYEHUH 7.

HaBectHo, uTto 2a?b? = -3. Haiiaute 3HaueHUE BBIPAKEHUSL:

1) 6a2b%; 2) 2a*hS.

BapuaHnt 4

Haiiaure 3nauenue Boipakenus 72 — 0,4 - 52,

IlpeacTaBpTe B BHUJE CTENEeHU BbIpaXKeHUeE: 39 15

1) a® - a8 2) a®: a’ 3) (a®)8, 4) @y -a> Lﬁa .
IIpeob6pasyiiTe BbIpakeHHE B OAHOWIEH CTAHAAPTHOrO BUAA!

1) —2a’b - (-3) - a*b®; 2) (-3a%b?)*.

IIpeacraBbre B BUJE MHOTOWIEHA CTAHAAPTHOrO BU/a BbIPaKEHUE:
(762 - 4b + 2) — (5% - 3b + 7).

Boruucaure:

642 - 47 9Y (1Y}
1 ; — 1 -11=1.
) 165 2) (10) ( 9)

3
Ynpocture Bbipakenue 216mn* -(—%an] .

BmecTo 3B€310uKM 3amummMTE TAaKOM MHOrowieH, 4To6bl 06pa3oBaIoCh
TOXJECTBO:

(2x* — xy - 2Y%) - (%) = 4x? — xy.

HoxaxuTe, 4TO 3HaYeHue BbipaxeHus (15n — 2) — (7n — 26) xparuo 8 npu
M060M HATypaIbHOM 3HAYEHHH 7.

HN3BecTHO, UTO 5x2y3 = 7. Halimure 3HaYeHUE BbIPAKEHUA:

1) —10x%y3, 2) 5xtyS.
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KoHTponbHasa pa6ora N2 3

YMHOXeHne oHo4YNeHa Ha MHOroYieH. YMHOXXeHUe MHOrovieHa
Ha MHorouYneH. Pa3sno)eHue MHOro4Y1I€EHOB Ha MHOXXUTENH

Bapuant 1

ITpeacTaBbTe B BUJE MHOTOYIEHA BbIPaXXECHHE:

1) 7Tm(m3 - 8m? + 9); 3) (3m — 4n)(5m + 8n);

2) (x - 2)(2x + 3); 4) (y +3)(y? +y - 6).

Paznoxxure Ha MHOXXUTEIU:

1) 12ab - 185 2) 21x7 — Tat; 3) 8x — 8y + ax — ay.

Pewmwure ypaBuenue 5x? — 15x = 0.

Yrpocture Boipaxenue 2¢(3c — 7) — (¢ — 1)(c + 4).

PemuTte ypaBHeHMeE:

1) 4"9‘1 —";)“2 -9 9) (3x — 5)(2x + 7) = (3x + 1)(2x — 3) + 4x.
Haiizure 3HaueHue Boipaxkenust 14xy — 2y + 7x -1, ecn x = l% ,y=—0,6.

JlokaxxuTte, 4To 3HaueHue BbipaxeHus 81° — 27° xparno 8.
Pa3noxuTe Ha MHOXUTENN TpéxuieH x? — 12x + 20.

BapuaHTt 2
Hpe;[CTaBbTC B BUAC MHOTOYWICHA Bblpa}l(CHI/le:
1) 2x(x? - 52 + 3); 3) (7x - 3y)(2x + by);
2) (y + 2)(3y - 5); 4) (x - D(ax* —x-2).

Pa3nosxure Ha MHOXKUTEJIU:

1) 15xy — 25y% 2) 12a® - 4a*; 3) 6a — 6y + ab — by.

Pewure ypaBHenue 7x? + 21x = 0.

Yupocrture Boipaxenue 3m(2m — 1) — (m + 3)(m — 2).

Pemure ypaBHeHueE:

1) 5"6“ - ng =3 9) (4x — 1)(8x — 2) = (6x + 1)(2x + 3) — 4x.
HaiinuTe 3HaueHue Bbipaxenus 18ab — 27a + 2b — 3, ecm a = —1%,

b=1.2.

JlokaxxuTe, 9TO 3HaueHHe Bbipaxenus 216° — 367 kpaTho 5.
Pasnoxure Ha MHOKHUTEIM TpéxwieH x2 + 15x + 50.

BapuaHTt 3
Hpel{CTaBbTe B BUJ€C MHOI'O4JI€HA Bpra)KCHI/IC:
1) 3a(2a® - 5a® + 2); 3) (9x + y)(4x — 3y);
2) (a +5)(2a - 7); 4) (x — 4)(x* + 2x — 3).
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Pasnoxure HAa MHOXUTENU:

1) 9m? — 12mmn; 2) 1545 — bat; 3) ax — ay + Tx — Ty.

Pemure ypaBHenue 6x? — 24x = 0.

Yopocrure Boipaxenune 4y(y — 9) — (y — 10)(y + 3).

Pemnre ypaBnenue:

1) 6’;4'1 - x;fl =1 9) (3x + 1)(5x — 1) = (5x + 2)(3x — 4) — 7.
Haiiaure 3Hauenue BbipaxeHus: 24mn — 3m + 40n — 5, ecin m = —2%,
n=20,2.

JlokaxuTe, 4To 3HaYeHHe Bbipaxenus 647 — 328 kpartHo 3.

PasnoxuTe Ha MHOXUTEIU TpéxwieH X% — 14x + 24.

BapuaHt 4
IIpeacTaBbTe B BUE MHOTO4JIE€HA BBIPAKCHUE!
1) 4b(b? - 3b? - 3); 3) (6¢ + d)(8¢ — 5d);
2) (x — 3)(2x + 5); 4) (a+ 1)(a® - 2a - 8).

PasznoxunTe HAa MHOXUTEIU:

1) 16x? — 24xy; 2) 9a® - 18a’; 3) 9m - 9n + my — ny.
Pewnre ypaBuenue 2x% + 18x = 0.

Yupocrure Boipaxenue 5y(2y — 3) — (y + 4)(y — 3).

Peunte ypaBHeHUeE:

1 3"1;2-3‘—?:2; 9) (6x + 1)(3x + 2) = (9x — 1)(2x + 5) — 3x.

Haiigure 3Hauenue Bolpaxenus 15xy — bx + 18y — 6, ecm x = -0,9,
-1l

Y= 13 .

JlokaxuTe, 4TO 3HaUeHUe BhipakeHus 25° — 125° kparHo 4.
Paznoxure Ha MHOXUTEAM TpéxwieH x2 + 11x + 28.

KoHnTponbHas pa6ota N¢ 4

®opMynbl COKPALEHHOTO YMHOXKXEHUA

BapunaHTt 1

IIpeacrasbTe B BUJle MHOTOWIEHA BBIPAXKEHUE!
1) (x+9)% 3) (m —7)(m + 7);

2) (3a — 8b)% 4) (6a + 10b)(10b — 6a).
Pasysioxure Ha MHOXWUTENN:

1) c2-1; 3) 252 — 4;

2) % — 4x + 4; 4) 36a® — 60ab + 25b°.
Yupocrure Boipaxkenue (x + 3)(x — 3) — (x — 4)2

167



Pemnre ypaBHeHue:

Bx-1)(x+2)+3(x-4)(x+4) =2(2x + 3)2 - 8.

IlpexcTaBbTe B Bujie MIPOM3BEACHUS BbIPAXKCHUE:

(Ba-1)?2 - (a+2)>2

Ynpocrure Beipaxenue (a — 6)(a + 6)(36 + a?) — (a® — 18)? u naitaure ero
3HAYEHME IIpU a4 = —%.
JokaxuTe, 4TO BBIpaXEHUE x2 - 6x + 138 IIPUHUMAET IOJIOXKUTEbHbIE
3HAYEHHS NPU BCEX 3HAYEHUSX X.

BapuaHTt 2
HpeﬂCTaBbTC B BUJAEC MHOTOYJIECHA Bpra)KeHPICI
1) (m - 5)% 3) (a + 3)(a - 3);
2) (2a + 7b)?%; 4) (8x + by)(by — 8x).
Pasznoxure Ha MHOXKUTEIN:
1) 22 — 81; 3) 16x2 — 49;
2) y> -6y +9; 4) 942 + 30ab + 25b%.

Ynpocrute Bbipakenue (n — 6)2 — (n - 2)(n + 2).

Pemure ypaBHEeHHE:

(7x+ D(x-3) +20(x - 1)(x + 1) = 3(3x — 2)2 + 13.

IIpeacTaBbTe B BUjE NPOM3BEACHUS BBIPAXKEHUE:

(2a +1)? - (a - 9)2

Ynpocrure Beipaxenue (b — 5)(b + 5)(b? + 25) — (b* — 9)? u HaiiauTe ero
3HaueHHe npu b = ——15.
JlokaxxuTe, 4TO BbIpAXKEHUE x2 - 12x + 38 IPUHUMAET MOJIOXUTETbHbIE

3Ha4Y€HUs IIPpHU BCEX 3HAYECHUAX X.

BapuaHTt 3

IlpeacTasbTe B BUle MHOTOWIEHA BbIPAKEHUE:

1) (x-2)% 3) (¢ +8)(c - 8);

2) (3m + In)?; 4) (2a + 5b)(5b - 2a).
Paznoxure HA MHOXUTEIHU:

1) 100 — a? 3) 36y? — 49;

2) x2 + 10x + 25; 4) 16a? — 24ab + 9b2.
Ynpocture Bbipaxenue (m — 1)(m + 1) — (m — 3)2.
Pemnre ypaBrenue:

(2x + 5)(x — 6) + 2(3x + 2)(8x — 2) = 5(2x + 1)2 + 11.
ITpeacTaBbTe B BUAE NPOU3BEJEHUS BbIPAKEHUE!

(2b - 1)2 = (b + 2)2.
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Ynpocrture Bolpaxkenue (¢ + 4)(c — 4)(c? + 16) — (¢? — 8)? u naiiaure ero

1
3HaueHMe NPH € = —7-.
Joxaxure, 4TO BhIpaxeHue x? — 8x + 18 NpUHMMAET NOJIOXKUTETbHBIE
3HAYEHUS IIPU BCEX 3HAYEHUAX X.

BapuaHT 4

IpeacraBbTe B BUJE MHOTOWIEHA BbIpaXEHME:

1) (p+8)% 3) (x - 9)(x +9);

2) (10x - 3y)% 4) (4m + Tn)(7n — 4m).
Pasznoxure HaA MHOXHTEIU:

1) 16 — ¢ 3) 9m? — 25:

2) P>+ 2p + 1; 4) 36m? + 24mn + 4n?.
Yupocrure Boipaxenue (@ — 10)2 — (a - 5)(a + 5).
Pemnre ypaBHeHME:

(2% — 7)(x + 1) + 3(dx — 1)(dx + 1) = 2(5x — 2)2 - 53.
[IpeacTaBbTe B BUAE MPOU3BEAEHUS BBIPAKEHUE:
(3a+ 1) - (a +6)2

Yupoctute BbipakeHue (2 — x)(2 + x)(4 + &%) + (6 — x%)2 u Haiiaure ero

1
3HAaYEHUE NIPHU X = 5"

JokaxuTe, 4TO BhIpaxkKeHHe x2 - 18x + 84 IPUHUMAET MOJOXUTENbHbIE
3HAYEHHU IIPU BCEX 3HAYEHHUSAX X.

KoHTponbHan pa6ora N2 5

CyMma # pa3HOCTb Ky6OB ABYyX BbipaXKeHui. MpuMeHeHne pa3nuyHbix

CNoco60B pa3NoXeHUss MHOro4YIeHa Ha MHOXXUTENU

BapuaHTt 1

PasioxuTe Ha MHOKHMTEIN:

1) a® + 8b3; 3) =bm? + 10mn — 5n?; 5) a* - 81.

2) X’y — 36y 4) 4ab — 28b + 8a — 56;

Ynpocture BoipaxeHue a(a + 2)(a — 2) — (a — 3)(a® + 3a + 9).
Pasnoxure Ha MHOXUTEIU:

1) x - 3y + x% — 9y%; 3) ab® — b® — ab® + b3;

2) 9m? + 6mn + n? — 25; 4) 1 - 2%+ 10xy — 2512

Pemurte ypaBHeHMe:

1) 3a% - 12x = 0; 2) 4923 + 1422 + x = 0; 3N -bx?2-x+5=0.
HoxaxuTe, 4To 3HaueHue BoipaxeHus 3° + 53 qeaurca Haunesno Ha 14.
HsBecTHO, uTo @ — b = 6, ab = 5. Haiiaure 3HaueHne Boipaxkenus (a + b)2.
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BapuaHTt 2

Paznoxure nHa MHOXUTEIH:

1) 2723 — 3 3) =3x2 - 12x - 12; 5) a* ~ 625.
2) 2543 — ab? 4) 3ab - 15a + 12b - 60;

Ynpoctute Boipaxenue x(x — 1)(x — 1) — (x — 2)(a? + 2x + 4).
Paznoxure Ha MHOXUTENN:

1) 7m — n + 49m? - n% 3) xy* — 2y* — xy + 2u;

2) 4x? — 4xy + y? - 16; 4) 9 —x? - 2xy - Y2

Pemmure ypaBHeHue:

1) 5x% — 5x = 0; 2) 64x® — 16x2 + x = 0; 3)a®-3a% - 4x+12=0.

JokaxuTe, 4TO 3HaueHue Bbipaxkenus 4° — 7% penurca naneno na 9.
HssecTHO, uTo a + b = 4, ab = —6. Haiigure 3HayeHue Boipaxenus (a — b)2.

BapuaHTt 3
Pasznoxure Ha MHOXHUTCJIN:
1) 1 000m?® — n? 3) —8x? — 16xy — 8y?; 5) 256 — b*.
2) 81a® — ab? 4) 5mn + 15m — 10n — 30;

Ynpocture Boipaxenue y(y — 5)(y + 5) — (y + 2)(y? — 2y + 4).
Pasnoxure Ha MHOXKUTEIU:

1) a® - 36b% + a - 6b; 3) ay” + y' - ay® - y?;

2) 2542 — 10xy + y* - 9; 4) 4 — m? + 14mn — 49n2.

Peunre ypaBHeHme:

1) 223 - 32x = 0; 2) 81x% + 1822 + x = 0; N +6x2-x-6=0.
Jlokaxxure, YTO 3HAYEHUE BBIPAKEHUS 29 + 103 gesutca Haneso Ha 18.
H3BectHo, uto a — b = 10, ab = 7. Haiiaure 3HaueHue Bolpakenus (a + b)2.

BapuaHT 4
Pasnoxure Ha MHOMXUTEIN:
1) m? + 12573 3) —5x? + 30x — 45; 5) 10 000 - c*.
2) xy? — 162% 4) Txy — 42x + 14y — 84;

Yupocture Buipaxenue b(b —3)(b+3) — (b - 1)(b*+ b + 1).

Passioxure HA MHOXHUTEIU:

1) 81¢2 —d? + 9¢c + d; 3) ax® - 3x° — ax® + 3a3;
2) a® + 8ab + 16b? - 1; 4) 25 — m? — 12mn — 3612
Pemnre ypaBHeHme:

1) 4% — 108x = 0; 3) 3 — 242 — 9x + 18 = 0.

2) 121x% — 2242 + x = 0;

Jlokaxure, 4To 3HaueHUe BhIpaxkeHus 3% — 5% nennrcs Haneno Ha 22.
UsBecTHO, uTO @ + b =9, ab = —12. Haiinure 3HaueHue Bolpaxkenus (a — b)2.
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KoHTponbHana pa6ora N? 6

DYHKL UK

BapuaHT 1

®ynxknusa 3agana gopmynoit y = -3x + 1. Onpenenure:

1) saHaueHne pyHKUMM, €CI1 3HAYECHHE APTYMEHTA PaBHO 4;

2) 3HayeHUEe apryMeHTa, IPU KOTOPOM 3Ha4YeHHe (PYHKIUU paBHO —b;

3) npoxoaut sn rpaduk GyHkuuM yepes Touxky A (=2; 7).

ITocrpoiite rpacdux ¢pyuxkunu y = 2x — 5. [Toabasysace rpagukom, Haliaure:
1) 3HaueHne pyHKIMH, €CiU 3HAYEHHE apPTYMEHTA PaBHO 3;

2) 3HaY€HHUE APryMEHTA, IPU KOTOPOM 3HadYeHHe (pyHKnuu paBHO —1.

He BbINONHASA MOCTPOEHMS, HAWJIUTE KOOPAMHATHI TOYEK IE€pecedeHus
rpaduka pynkinuu y = —0,6x + 3 ¢ ocIMH KOOpAMHAT.

IIpu KkakoM 3HauEeHUH k rpacdyk PyHKIUHU Y = kx+5 MIPOXOJUT Yepe3 TOY-
xy D (6; -19)?

1
—x, ecnn X< 3;
ITocTpoiite rpacduk dpyHkun y =43

1, ectu x > 3.

BapuaHT 2

®ynknusa 3agana popmysoint y = —2x + 3. Onpegenure:

1) 3HaueHue YHKIMH, €CIM 3HaY€HHEe apryMEHTa paBHO 3;

2) 3HaYeHHe apryMeHTa, IPU KOTOPOM 3HaYyeHHe (pyHKLHMH PABHO 5;

3) npoxoaut 1 rpaduk pyHkuun yepes Touky B (—1; 5).

IHocTpoitte rpadux dbynkumn y = bx — 4. Iloabsysace rpadukoMm, Hai-
AUTE:

1) 3HaueHHe YHKIMM, €C/IU 3HAYEHHE aPTYMEHTA PABHO 1;

2) 3HaYe€HME apTYMEHTA, IPH KOTOPOM 3HaueHue (PyHKLIMH PaBHO 6.

He Bbinosnnsa nocTpoeHus, Hailgure KOOPAMHATBI TOYEK IE€peCceyYeHHUs
rpaduka ¢pynknuu y = 0,2x — 10 ¢ ocsMM KOOPAUHAT.

Ilpu kakom 3HauyeHuu k rpacduk GyHkimn y = kx — 15 npoxoauT yepes

Touky C (-2; -3)? 1
2 <4

IMocTpoiite rpaduk ¢pyHknmu y = Qx, ecn x < 4;
2, ecnu x > 4.

BapnaHTt 3

@®yuxnus 3anaHa popmynoi y = 4x — 7. Onpenenure:

1) sHauenne PyHKLMH, €CIM 3HAYECHHME APTYMEHTA PaBHO —3;

2) 3HaueHME aPTYMEHTA, IPU KOTOPOM 3HaYeHUe (PYHKIMU PABHO 9;
3) npoxoaut nu rpaduk pyHkunM yepes Touky C (2; 1).
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2. ITocrpoiite rpaduk ¢ynkumnn y = —3x + 2. IToabaysacs rpadpukoM, Hail-
auTE:
1) snauenne dpynkumu, eciu 3HaYe€HHUE apryMeHTa paBHO 2;
2) 3HaYeHHe apryMeHTa, NPy KOTOPOM 3HaueHHe (PyHKLMM PaBHO 5.

3.  He BbIIOAHASA NOCTPOEHHUs, HAUAMTE KOOPAMHATBI TOYEK IEPeCeYeHUs
rpaduka ¢pynkuuu y = —0,7x + 14 ¢ ocaMu koopamuHarT.

4.  Ilpu kakom 3HayeHuu k rpaduk GyHKuMH Y = RX — 8 IPOXOAUT Yepes Tou-
xy B (-2; —18)?

2, ecmu x < —6;

5. ITocTpoiite rpadpuk pyHKIMH Y =4 |
—gx, ecan X > —6.

BapuaHTt 4

1 Pyuxkiumsa 3anana popmyinoil y = 6x — 5. Onpexneaure:
1) 3HaueHHe PyHKUMM, €CIM 3HAYEHUE APTYMEHTA PaBHO —2;
2) 3HayeHMe apryMeHTa, IpyU KOTOPOM 3HauY€HHE (PYHKIIMHU PABHO 13;
3) nmpoxoaut siu rpaduk pyHkunn yepes Touky A (-1; —-11).
2. ITocTpoiite rpaduk ¢pyHkiun y = 4x — 3. Ilonsaysacs rpadpukom, Hait-
AUTE:
1) 3HaueHne QyHKLUMM, €C/IM 3HAYEHUE apTyMEHTa paBHO 1;
2) 3HaYeHME apryMeHTa, IpU KOTOPOM 3Ha4YeHne (YHKIUHN PaBHO —7.

3. He BbIMOMHASA MOCTPOEHMA, HAWAUTE KOOPAMHATHI TOYEK MEPECEUYEHUs
rpaduka ¢pyHkuumn y = —0,4x + 2 ¢ ocAMHU KOOpAMHAT.

4. INpu kakom 3HaYeHUM k rpadyk QYHKUMH Y = RX + 4 IPOXOAUT YEPES TOY-
ky A (-8; -17)?

1, ecm x<5;

5. ITocrpoiite rpadpuk pyHknum y = {0 9% ecam x> 5
’ ’ H .

KoHuTponbHan pa6ora N? 7

CUCTEMbI NMHEHHbIX YypaBHEHUH C ABYMSA NepeMEHHbIMH

BapuaHTt 1
p L |x+3y =13,
1. cuCTE aBHEHUU
CHIUTE METOAOM IMTOACTAHOBKH CHUCT My yp 2x + y - 6
9 P L 2x+3y =7,
. CUHINTE METOAOM CJIOXKECHH CTE AdBHECHHNH
A A cucTeMy yp 7x -3y =11.
3 P . |lx+y=5,
. HCHHUU
enrure rpapUUecKd CHUCTEMY ypaB 4x —y =10.
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3a 5 kr orypuos u 4 kr nomugopos 3amwnatiiu 220 p. CKoJIbKO CTOUT KU-
JIOTPaMM OTYPLIOB M CKOJIBKO CTOMT KWJIOTPAaMM IIOMHJOPOB, €CIU 4 KT
OT'ypLIOB JOPOXeE KWIOrpaMMa noMuzaopos Ha 50 p.?
Pemnre cucreMy ypaBHEeHUIH:

6x +11y =107, 5x —6y =9,

{5x—2y:11; {15x—18y=26.

IIpy kakOM 3HAaYEHMM @ CHCTEMA ypaBHEHMH umeer Gec-

KOHEYHO MHOTO PEUICHMIA?

4x —ay =3,
20x +10y =15

BapwuaHT 2

PemuTe MeTONOM NMOACTAHOBKHM CUCTEMY YPABHEHUM

x +5y =15,
2x —y =8.

4x -7y =1,

Pemure METOAOM CJIOXKEHHA CHUCTEMY ypaBHCHI/Iﬁ
2x +7y =11.

x-y=3

3x -y =13.

Macca 2 ciuTkoB os10Ba M 5 cauTkoB cBuHLA paBHa 33 kr. Kakosa macca
CJIMTKA OJIOBA M KAKOBA MAacca CJIMTKA CBUHIA, €CJIM Macca 6 CIMTKOB 0Jio-

Ba Ha 19 kr 6osble MacChl CIMTKA CBUHLA?
Pemnre cucremy ypaBHeHMIA:

Pemure rpaguyecku cucreMy ypaBHEHUMN {

bx -3y =21, 2 2x — 3y =2,
3x+2y =5; 8x—12y =17.
L |3x+ay =4,
Ilpu xakoM 3HAYEHUM 4 CUCTeMAa YPaBHEHMH _, HMmeer 6ecko-
HEe4YHO MHOTO pemenuﬁ? 6bx -2y =8
Bapuant 3
Pemnre MeToaoM mnoacra CHCTE a )7 2x+y =3,
TAHOBKHU CUCT BHEHU
8 AL 3x+2y =2.
p . |4x+by =2,
elINTe METOAOM CJOXKEH a
I €HUS CHCTEMY YPaBHEHUI 8x — 5y = 19.
p b L lx+y=4
emuTe rpadUdYecKu CUCTE ABHEHU
P My yp x -2y =-2

3a 8 Terpazeii u 5 pyuek samnatiam 171 p. CKOJIBKO CTOMT TeTpajsb
U CKOJIbKO CTOMT py4Ka, €CIM 3 TeTpaau Aopoke pydku Ha 21 p.?
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Pemute cucremy ypaBHeHMIL:

1) 7x -3y = -5, 3x+7y =9,
3x +4y =-18; 6x + 14y = 20.
L |x+2y =6,
ITpy KaKOM 3HAYEHHH @ CUCTEMA YPaBHEHMUId _ ., nMeeT 6ecko-
HEYHO MHOTO PELIEHUIT? 3x —ay =18

BapuaHT 4
x -2y =14,

Pemnre METOAOM MOACTAHOBKU CUCTEMY YPaBHEHUI
2x+5y =1.

7x -y =10,
Sx+y=2.

Pemnre METONOM CJIOXKEHNS CHCTEMY YpaBHEHUH {

Pemure rpadpuuecku cucremy ypaBHEHHUIA {x y=-3

x+3y=1.
Macca 8 nmakeroB mMyku 1 3 nakeros caxapa pasHa 30 kr. Kakosa macca na-
KeTa MyKM M KaKOBa Macca I1aKeTa caxapa, €CJY Macca b akeTOB MyKH Ha
13 kr 6o/blIE MacChl HAKeTa caxapa’
Pemnre cucreMy ypaBHeHMiL:

3x -5y = 20; 8x +10y = 22.
2x + 3y =5,
Ilpy xakoM 3HAYE€HUM G CUCTEMA YPABHEHMI nmeer Gec-
KOHEUYHO MHOTO P ax — 6y =-10
PeLIeHMIA:

KoHTponbHaa pa6ora N2 8

O6o06ueHre 1 cucTtemaTM3aumnsa 3HaHUA yyalluxca

BapuaHT 1

Yupocture Boipaxenue (ba — 4)? — (2a — 1)(3a + 7).

PaznoxunTe Ha MHOXUTEIU:

1) 5x%y? — 45y%c%; 2) 2x? + 24xy + 72y°.

I'paduk pysxuum y = kx + b nepecekaer ocu koopauHar B Toukax A (0; —6)
u B (3; 0). Haitqurte 3Hauenus & u b.

2x +y =3,

Pemmre cucreMy ypaBHeHmit {Sx -5y = 37.

174



L

Lo

Haiiaure uyeTblpe MOCKEZOBATENBHBIX HATYPAIbHBIX YHMCJIA TAKHX, YTO
NPOM3BENEHNE TPETHETO M YETBEPTOrO M3 STUX uMce] Ha 22 6oublIe Ipo-
M3BEJEHUs IEPBOTO 1 BTOPOTO.

Pemure ypaBHenue x? + y? — 2x + 6y + 10 = 0.

BapuaHT 2

Yupocrure Boipaxenue (3a — 2)? - (3a + 1)(a + 5).

Paznoxxnre Ha MHOXUTEH:

1) 3m?n® — 48m?p?; 2) 3x2 + 12xy + 12y

I'padux dynkumn y = kx + b nepecexaer ocu koopaunar B toukax C (0; 15)
u D (-5; 0). Haiiaure 3nauenus £ u b.

x -3y =-3,
bx -2y =11.
Hal‘;lILIdTC YETbIPE MNMOCAEAOBATEIBHDBIX HaTypa.JIbeIX YHUCJa TaAKHX, 4YTO
IMPpON3BEAEHNE NEPBOTO U TPETLETO U3 3THUX YHCEI Ha 17 ME€HbIlI€ IMTPON3-

BEAECHUSA BTOPOrO M YETBEPTOTO.
Pemure ypaBuenue x? + y? + 4x — 8y + 20 = 0.

Pemmre cucremy ypaBHeHHMI {

BapuaHTt 3

Ynpoctute Boipaxkenue (4a + 3)%? — (2a + 1)(4a - 3).

Paznoxure Ha MHOXUTEIM:

1) 7a’c* — 28b%c?; 2) 5a? — 30ab + 45b2.

I'paduk ¢yuknum y=kx+b nepecekaer ocMm KOOpAMHAT B TOYKAX
M (0; -12) u K (-3; 0). Haitgure 3uavyenus & u b.

7x -y =10,

Pemure cucre ABHEHUU
WP {5x+2y=—1.

Haliaute ueThipe mocieloBaTebHBIX HATYPIbHBIX YKC/IA TAKUX, 4TO
NPOU3BEACHHE YETBEPTOrO U TPETHETO U3 ITUX YMces Ha 42 Gosble npo-

M3BEAEHNs IIEPBOTO U BTOPOTO.
Pemmure ypasHenne x? + y? — 8x + 2y + 17 = 0.

BapuaHTt 4

Ynpocture Boipaxkenue (2b + 5)2 — (b — 3)(3b + 5).

Pazoxure Ha MHOXUTENN:

1) 6a2b? - 600a2c% 2) 7a® - 28ab + 28b2.

I'padux dyukiun y =kx+ b nepecekaer ocu KOOPAMHAT B TOYKAX

E (0; -36) u F (4; 0). Haiigute 3navyenus k u b.

P L [2x—y =1,
elyTe CUCTEMY YpPaBHEHUIt {7x 6y =%.
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Haiiaure uyeThipe MOCAENOBATENbHBIX HATYPAJIbHBIX YHMCJIA TAaKUX, YTO
IPOU3BEJIEHUE TIEPBOTO U TPETHETO M3 BTUX YHce] Ha 31 MeHble pou3-
BeJeHMs BTOPOTO M YETBEPTOTO.

PemnTe ypaBuenue x? + y? — 12x + 4y + 40 = 0.



32.

78.

131.

151.

203.

PelleHue 3agay4 pyopuKu
«Yyumcs fenartb HeCcTaHAapPTHbIE Warm»

[Tockonbky cymectsyer 11 octatkoB npu geseHuu Ha 11 (oHH o6pasyioT
muoxectso {0, 1, 2, ..., 10}), To no npuniuny Jupuxie cpeau 12 Haty-
PaJIbHBIX YHCEJ HAMAYTCA ABa, MMEIOIME OJMHAKOBBIE OCTATKU IIPH JeJie-
Huu Ha 11. PasHocTth 3THX uMcen geaurtcd Hanenao Ha 11.

Omeem: 9 - 10° — 55. KonnuecTBo Beex mecTH3HAYHBIX Yncen paBHO 9 - 10°.
KonnuecTBo Bcex meCTHM3HAYHBIX YHCE], B 3alIMCH KOTOPBIX Bce LuGpbI
HeuéTHble, paBHO 5°. CiegoBaTeibHO, MCKOMOE Yncao paBHO 9 - 10° — 58,
Omeem: 5. PaccMoTpuM momapHble PasHOCTH /JAHHBIX BBIPAXEHHIA.
Hmeem:

(n+ 26) — (n—2) =28;

(n+26) — (n+24) =22

(n+24) — (n-2) =26.

Cpeau nosy4eHHBIX PasHOCTEH HET YHMCJIA, KpaTHOro 3. 3To O3Havaer,
4YTO IpHU JIOOOM HAaTypaIbHOM 71 3HAYEHMS JAAHHBIX BBIPAKEHUII HUMEIOT
pa3Hble OCTATKM NpH AeneHuH Ha 3. Takum oO6pa3oM, OIHO M3 yKa3aHHBIX
3HaueHMi kpaTHO 3. Torxa 3HayeHus BbIpakeHMit 72 — 2, n + 24, 1 + 26 Mo-
IYT ObITh MPOCTBIMU YMCJIAMH, €CJIM OFHO M3 HUX paBHO 3. SIcHO, 4TO BO3-
MOJK€EH JIMIIb Cay4ail, koraa 7 — 2 = 3. Orciona n = 5. [IpoBepka noxa3sbl-
BA€ET, YTO NMpHU 7 = 5 3HaYEHHUA BBIPXKEHMI 7 + 24 u n + 26 — npocTble
gucaa.

Omeem: Henb3s. CyMMa 3anMCaHHbBIX Ha ZOCKe yucesn paBHa 1 + 2+ 3 + ... +
+ 10 = 55 — uncno nHeuérHoe. Tenepp CleAyeT 3aMETUTB, YTO MOCJIE KaX-
JIOH onepalnyy CyMMa 3alMCaHHBIX Ha JOCKE YHces yBeanduBaercs Ha 10
WM yMeHblaeTcs Ha 2. M B TOM M B APYroM ciydae BHOBb IOJyd€HHAs
CyMMa YHCEJ UMEET Ty e YETHOCTb, YTO U CyMMaA YHCeJ, 3alIMCaHHBIX 1O
BBINIOJIHEHUA onepauuu. TakuM o6pa3oM, B 1060 MOMEHT CyMMa 4HCell,
3aIlMCaHHBIX Ha JOCKE, — YHUCJIO HEUETHOE.

Ecin npeanonoxurs, 4To B HEKOTOPbIH MOMEHT Bce 10 3amucaHHBIX Ha
JOCKE YMCEJ OKa3aIHUCh PABHBIMHM, TO MX CyMMa OyAET YHCJIOM YETHBIM.
[Toxyyaem mpoTtuBopeune.

PaccmoTpuMm nmpousBosipHYIO cTaHInio A M HaubGosiee yIal€HHYIO OT Heé
(o xonmyecTBy ocTaHOBOK) cranumio B. Toraa MapmpyT MakCHMMaIbHOIM
JJIHBI, HAYMHAIOIMIICA B CTAaHIMK A, 3aKOHYUTCS Ha CTaHLMU B, u pajip-
llI€ MaCCAXUP HE MoeAeT. 3HAUUT, B CJIydae 3aKPBITHUS CTAaHIUHU B cBsa3b
MeXIy cTaHiueil A u n06oii JApyroi cTtannueil coxpanurca. ITpu atom
CBSA3b MEX]y JIOOBIMU APYyruMu cTaHIMAMU C 1 D Takke COXpaHUTCS, MO-
TOMY YTO MEXJAYy HUMHU MOXXHO IpoexaTb no mapupyry C — A — D.
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305.

354.

391.

432.

475.

498.

532.

3ameTtum, uTo ecau Guner ¢ Homepom abcdef «cuacTauBbIi», TO GueT
¢ HoMepoM 999999 — abcdef Toxe «cuacTausbili». Takum 06Gpa3om, Bce
«CYACTAMBble» OWJIETHl MOKHO pa3buTh Ha mapsel. Taxke ciaeayeT 3ame-
THUTb, YTO HOMEpPA GUJIETOB B NIape COBIMAAaTh HE MOTYT, IIOCKOJIbKY UX CO-
OTBETCTBYIOUTHE NMPPHI UMEIOT PA3HYIO YETHOCTD.

Omeem: 64 - 49. [Ins Genoit 1afbu MOKHO BIGPATh M06yI0 U3 64 KiIeTok
aocku. ITocae xaxaoro Takoro Bbi6opa ocraéres 7 - 7 = 49 KIeTOK, KOTO-
pbl€ MOKET 3aHATH 4épHas Maabsid. TakuM 06pa3soM, HCKOMOE KOJIMYECTBO
crnioco6oB paBHoO 64 - 49.

ITockoabKy Bce pacCTOSIHUSL MEX/y IUIAHETAMM TONAPHO Pa3JUYHbI M KO-
JIMYECTBO 3TUX PACCTOSHMI KOHEYHO, TO HaWAyTCsA ABE IUIAHETHI, pac-
CTOSIHUE MEXTY KOTOPbIMU MEHbIIIE, YEM PACCTOSTHUE MEKIY JIOObIMU JBY-
Ms APYrMMH. ACTPOHOMBI, HAXOJSAIMECS Ha dTHUX ILIaHeTaxX, HaGlioAaioT
Apyr Apyra.

Omeem: He cmoxeT. Bacst MOXeT NpUAEPXUBATLCS CIEAYIOLIEH CTPATETHH:
ecau Cailla Mpy cBOEM XOJ€ 3aIMChIBAET HEKOTOPYIO IUpy a, To Bacs 3a-
nucbiBaeT mudpy 6 — a. Toraa cymma 1mudp nosyyennoro 30-3HauHOrO YMC-
J1a 6yaeT paBHoii 15 - 6 = 90, a ciexoBaTenbHO, 3TO YUCIIO OyAeT KpaTHO 9.
Omeem: 5 xomana. CymecTByeT He Gosiee OJHOM KOMaH/bl, HPOUTpaBLIeit
Bce martuu. Ecim oana xomanaa cocrapnser 20 % konnuyecTBa BCEX KO-
MaHJ, TO B TYPHHUPE y4acTBOBAJIO 5 KOMaHA.

Omeem: Ob6sasarenbHo. PackpacuM OCKy B B2 1IBETA TaK, KaK MOKA3aHO
Ha pUCyHKe 3. 3aMEeTHM, UTO KaKIblH JXYK IepenossaeT
B KJETKy JApPYTOro LIB€Ta, YEM Ta, B KOTOPOH OH HaXOo- | "=
Aujcs nepBoHadalbHO. Toraa 12 sxykoB, HaxoadIUXCH | %
B GeJIbIX KIE€TKAX, HE CMOTYT 3aHATh 13 4€épHBIX KIETOK. |
Takum 06pa3om, Mocjie Nepenoa3aHus XKyKOB MO Kpai-
Hell Mepe oJHa Y€pHas KIETKa OKAXEeTCs IyCTOMH.
Omeem: He moxer. Ecim npeanosoxuts, 4To cymma
YyuceJsl, 3alIMCaHHbBIX BJOJb KaXJ0ro pedépa CTOIKH, pas-
Ha 55, TO cyMMa Bcex 3ammMcaHHBIX yucea paBHa 55 - 3 = 165 — uncio ne-
yétnoe. Ilpu 3ToM cymma ymces1, 3aNMCaHHBIX B BEPHIMHAX KAXA0TO Tpe-
yrosbpHMKa, paBHa 6. Torza cymma Bcex 3alMCaHHBIX 4Mcea paBHa 67, rae
7 — KOJIMYECTBO TPEYrOAbHUKOB. ITockoabky 672 — unci0 4éTHOE, TO NOTY-
YyaeM MPOTUBOPEYHE.

Omeem: n — 1. B kax/10M MaTue BbIGBIBAET OAUH y4acTHUK. [l Toro yro-
6bl BRIObLT 72 — | yUyaCTHHUK, CJIeAyeT NPOBECTU # — 1 MaTy.

Omeem: 2 4eTbIpEXTOHHBIX I'PYy30BHKA, 4 CEMUTOHHBIX, | BOCbMHTOHHBIN.
O603HaYUM KOJMYECTBA UYETHIPEXTOHHBIX, CEMUTOHHBIX U BOCbMHUTOH-
HBIX I'PY30BMKOB COOTBETCTBEHHO X, ¥, 2. [Tosyuaem 4x + 7y + 8z = 44. Or-
cioaa 7y = 4(11 - x — 2z). VI3 nocneaHero ypaBHEHUs CJIeAyeT, YTO Y — Ha-
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566.

623.

674.

706.

752.

788.

820.

848.

TypajibHO€ uucio, kpatHoe 4. Kpome toro, 7y < 44. Orciopa y < 6%. Ta-

kuMm obpasoM, y = 4. [loacrasiss HaiiieHHOe 3HAYEHHE Y B HUCXOJHOE
ypaBHeHUeE, noayuum 7x + 28 + 8z = 44. Otcioga x + 2z = 4. Teneps scHO,
4YTO X — Y€éTHOe Yucao, MmeHbulee 4. Torma x =2, z=1.

Bpibupas obex u3 7 61104, MBI TEM CaMbIM BbIOMpPaeM U 06€J], COCTOSIIIMI
u3 ocraBumuxcs 101 — n 6mox. ITockonbky unciaa n u 101 — 7 umeror pas-
HYI0 4YETHOCTb, TO BCE BO3MOXKHBIE BBIGOPBI MOXXHO pa3GUTh Ha Napbl BU-
na (n; 101 — n).

ITockonbky sHauenne Beipakenust 10m + n xkparno 11 no ycaosuio, To poc-
TaTOYHO AOKa3aTbh, YTO 3HaueHHE BbIpakeHUA 10n + m Taxxke kpaTHo 11.
ITOT (akKT caeayeT M3 TOro, YTO 3HA4YeHUE BbIpaxeHus (10m + n) +
+ (10n + m) xpatHo 11. JleiictBurensno, (10m +n) + (10n +m) = 11(m + n).
Omeem: Henp3a. Ecin npeanosoxuTh, YTO YKa3aHHOE pa3bUeHHE BO3-
MOHO, TO 3HayeHue BplpaxeHus 1 -2 -3 - ... - 31 - 32 = 32! — ky6 Haty-
paibHOro unciaa. Toraa cTeneHp KaXAOro NMPOCTOrO MHOXKUTENS, BXOAS-
HIETO B KAHOHMYECKOe pasziiokeHue unciaa 32!, kpatHa 3. OxHako 3TO He
tak. Hanpumep, npocToii MHoxkuTenb 31 BXOAUT B 3TO pa3iokKEHUE B IEp-
BOH CTEMEHU.

Omeem: Opnno. IIpoHymMepyeM Ky4KH MOHET HaTypPaJbHbIMU YHCIaMu OT 1
g0 100. Bo3bMéM M3 KaXIOM KYYKH KOJHYECTBO MOHET, PaBHOE HOMeEPY
aToil Kyuku. Ecom xydka ¢ ¢danbmmBBIMM MOHETAMU MMEET HOMEp 7, TO
Macca BCeX BBIOPAHHBIX MOHeT paBHa (1 +2 + ... + 100) - n.

B na6ope x,, x,, ..., X,; HaliayTca 160 13 yéTHBIX umcer, au60 13 HeuéT-
HbIX yHces. TakuM jxe CBOMCTBOM 061a/Ia€T HAGOP Y, Yy, «:» Yo5 ITO O3HA-
YaeT, YTO KOMIIOHEHTHI IO KpaiiHel Mepe B OAHOM U3 map (X; ¥,), (Xy Ys),
ves (X953 Yos) UIMEIOT OAMHAKOBYIO YETHOCTD, @ U3 3TOTO CJIEAYET, UTO JAH-
HO€ IIPOM3BEACHUE — YUCJIO YETHOE.

Hmeem: 43x + 43y = 77x. Orcoaa 43(x + y) = 77x. ITockoasky uncao 43
MPOCTOE, TO YUCJIO X + Y AEJUTCs Hauenao U Ha 7, u Ha 11. CregoBaTens-
HO, YHCJIO X + Iy — COCTaBHOE.

Jlro60e HaTypajJbHOE YHCJIO, 3alIHCAHHOE IIECTbIO OJVMHAKOBBIMHU LM(pa-
mu, JeyuTtca Hateao Ha 1 001. Ocraércsa 3aMeTuTb, 4TO Mo npuHnuny Jlu-
pUxJe B 3arucH J1o60ro 60-3HaYHOro YMc/Ia HalAyTCs MeCTb OAMHAKOBBIX
uupp. OTMETUM, YTO YCIOBUE 3aJaYM HU3OBITOYHO. MOXHO yTBEpXAaTh,
YTO yKa3aHHBIM CBOMCTBOM 00OsazaeT J06oe 46-3HaUHOE YHCJIO, 3alMCh
KOTOPOrO HE COAEPKUT HyJIEH.

Omeem: 1 296. O603HaunM yepe3 m U 7 JJIMHbI CTOPOH JHCTA GyMark U Bbl-
PE3aHHOrO KBaApaTa COOTBeTCTBEHHO. Torxa MoxHo 3anucarb m? — n? =71.
Taxum o6pasoM, 3HaueHuUs1 BbIPRKEHU (m — 1) U (M + n) — HaTypaIbHbIE
aenurenn uucaa 71. ITockonsky 0 < m —n < m + n u 71 — npocroe uucio,
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908.

949.

1006.

1033.

1046.

TO CYHIECTBYET €JUMHCTBEHHAsi BO3MOXHOCTE: m — n =1, m + n = 71. Cxia-

AbIBasi IIOJTyYE€HHbIE PABEHCTBA, rojaydaem: 2m = 72; m = 36.

Omeem: Henbasa. 3ameTuMm, uto noce a060ii u3 JIBYyX OIMCaHHBIX OIlE€pa-

IMHA CyMMa YHCes, 3allMCaHHBIX HAa KapTOuyKe, He u3MeHuTcs. JleicTBu-
a+b b+c  a+c . _

TEBHO, —5—+— + 5 =a+b+c;(2a-b)+2b-¢)+(2c-a)=

=a+b+c.

IMockoneky 2,8 + (-1,7) + 16 # 1,73 + 2 + 0,4, To u3 kaprouku (2,8; -1,7;

16) mosyunts kaprouky (1,73; 2; 0,4) Heab3s.

Omeem: (1-2-3-...-999 -1 000)2 > 1 000! 00,

3anuuieM o4YeBUIHbIE HEPABEHCTBA!

1-1000 =1 000;

2999 > 1 000;

3.998 > 1 000;

998 - 3 > 1 000;

999 - 2 > 1 000;

1000-121 000.

YMHOXWB MMOYIEHHO JIEBbIE€ M IpaBble 4acTH, moayaum (1 - 2 -3 - .. -
=999 - 1 000)% > 1 000! 000,

Omeem: 1, 2, 3, ..., 99, 101. HaumeHbInas cyMMa, KOTOpasi COCTOUT U3 CTa
Pa3HbIX HATYypaJbHbIX CaraeMbix, paBHa 1 + 2 + 3 + ... + 99 + 100 = 5 050.
YBennuenue Ha 1 B J1€BOIT YaCTH CyMMBI JIIOGOTO CJIATa€MOrO, OTJIMYHOTO OT
100, Bi1e4€T HEOOXOAUMOCTD YBEIUYNTD 110 KpaiiHell Mepe ellé OHO U3 CJa-
raembix (B IPOTMBHOM CJIlyuae B CyMMe HAiJyTCs paBHble ciaraemele). B Ta-
KOM ciydae cymma GyaeT He menbine 5 052. Takum oGpasom, cymecTsyeT
€AMHCTBEHHbIN Ha6GoOp, yaoBIeTBOpsIOmMIi yerosuio: 1, 2, 3, ..., 98, 99, 101.
Omeem: He moxet. HaumeHblliee 4nciI0, KOTOPOE MOXET ObITh MOTyde-
HO B pe3yJIbTaTe YMHOXEHM JBYX YMCEJ YKa3aHHOTO BHJA, paBHO 22 222 -
- 33 333 =740 725 926, a HanGonbiiee — 33 333 - 44 444 =1 481 451 852. Oc-
TA€TCA 3aMETUTh, YTO B HATYPAJIBHOM psifie Mexay unciaamu 740 725 926
n 1481451 852 Her HM OAHOrO uMCia, 3aNHCh KOTOPOrO COCTOUT U3
uucp 2 u 4.

Omeem: x =0, y = 0 wm x = 2, y = 2. [IpeoGpasyem JaHHOE YpaBHEHHUE.
Umeem: x(y - 1) -y=0;x(y-1) - (y—-1)=1; (x - 1)(y — 1) = 1. Teneps
SICHO, 4TO 3Ha4Y€HUs BbipaxkeHuil (x — 1) u (y — 1) — geaurenn umcna 1.
Takum o6pa3oMm, cCymecTBylOT JBe BO3MOXHOCTH: 1) {;_11 3 i’
2) {; i ; B nepBom ciyuae nmonyyaeM x = 2, y = 2, BO BTOPOM —
x=0,y=0.
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1138.

Omeem: He moxer. [Tockonbky mpousBeaeHne gucen B KaxjaoMm us 101
CTOJIOLIOB — YUCJIO OTPUIATEIBHOE, TO OTPHLATEAbHBIM SABIAETCA IPOU3-
BE€JIEHUE BCEX YMCeN Tabauubl (KaK MPOU3BEACHUE HEYETHOrO KOJIHIECTBA
OTPHUIATEIbHBIX MHOXHUTEJIEH).

Ecnu npeanosioxuTs, 4To NpousBefeHHE YHcea B Kaxa0i u3 51 cTpok —
MOJIOXKUTENBHOE YUCIO, @ B KaXJ0H U3 ocTaBmuxca 50 cTpok — oTpuna-
TEJbHOE, TO NOJYYHUM, YTO MTPOU3BEAECHUE BCEX YUCENT TaOJULbl — YHCJIO
nosoxuTeabHoe. TakuM 06pa3oM, NPUXOAUM K IPOTHUBOPEYHIO.

OueBuaHO, 9TO YKCaI0 1 yKasaHHBIM CBOMCTBOM oGnagaer. Ilycts d — ge-
aurtenp uucaa n? (ne N, n # 1), orinunslii ot n. Toraa yucno %2 — TaK-
XKe JelUTeNb Yncaa 12, oTanuHelid oT 7. TakuM oGpasoM, Bce aenurenn
4ncaIa 1?2, OTIIMYHbIE OT 7, MOXKHO OOBEANHUTD B ITAPBI BH/A d;jz , TAe

KOMIIOHE€HTBI B Ka)K,IlOﬁ nmape — HepaBHbIC YHUC]IA.
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