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OT aBTOpPOB

JlanHoe MeToaMUYECKOe ITOCOOUE A[PECOBAHO YIUTEIAM, PAabOTAIOIUM 10
yaeO6HUKy «Asrebpa. 8 kmacc» aBropos A.I. Mepsisaka, B.b. Ilosonckoro,
M.C. fdxupa.

Iesp mocobust — MoModb yauTe o Hanboaee 3pPEeKTUBHO OPraHU30BbI-
BaTb, OCYIIECTBIATh U KOHTPOJIMPOBATH YU€OHBIH MPOIECC Ha YPOKAX alredpbl
B 8 Kacce.

Knura cocTonT n3 BOCbMU pas3esos.

Pasnen «IlpumepHOe mMoypouHoe MIaHMPOBaHUE Y4eGHOro MaTepHasa»
CONIEPKUT TAGJHIy paclpeeJeHnus y9eOHOro BPEMEHU 10 M3yJaeMbIM TeMaM
€ y4ETOM 9aCOB, BbIICJICHHBIX HA KOHTPOJIbHbIE PAOOTHI.

Pasnen «Oprannsanusa ydeGHOM JeATeTbHOCTH» COCTOUT U3 TEXHOJIOTU-
YECKHUX KapT BCEX YPOKOB, 3a UCKJII0YEHNEM KOHTPOJILHBIX pabOT U yPOKOB IO 110-
BTOPEHUIO U CUCTEMATU3AIUN y4eOHOro MaTepuaia. B rexnonorudeckoii kapre
KayK/JIOTO yPOKa yKa3aHbl TeMa, THUII, IIeJIM YPOKa, 0O03HAYEHbI IUIAHUPYEMbIE pe-
3y/lIbTATbl, OCHOBHBIE IOHATHS, U3ydaeMble Ha ypOKe, JaHAa OPraHMU3aIMOHHAS
CTPYKTypa YpOKa, IPEACTaBJIEHHAs B BUJIE TaOIUIIbI, @ TAKKE METOAUIECKIE KOM-
MEHTApUU K TEKCTy COOTBETCTBYIOIETO Maparpada yJyeOHHKAa M HEKOTOPBIM
ynpakHeHusaM. B Taburie, rae npeacTaBaeHa OpraHu3alioOHHasg CTPYKTypa ypo-
Ka, MCTIOJIB3YIOTCS CIIEAYIONIE YCIOBHbIE 0O03HAUYECHMS:

V]I — yueOHas1 AesITeIbHOCTB;

® — PpporTanTLHAN;

N — maauBuayanbHast;

II — napnas.

Takue o poGHbBIE CIIEHAPUH C IIJIAHAMH YPOKOB SIBJSIOTCS 3(P(MEKTUBHOM
HOMOIIBIO YIUTENIO B OPraHU3AIUN Y4€OHOM JeATETbHOCTH.

Paznen «MaTemMaTndeckme AMKTAHTBI» CcOAepAUT 20 MaTeMaTHUeCKUX
JUKTAHTOB, OXBATBIBAIOMIUX BECh YUEOHBIM MaTepual Kypca aare6pnl 8 Kiacca.
B 3aBucHMMOCTH OT BO3MOKHOCTEH KIacca yauTeIb MOKET UCIIOIb30BATh MaTEMa-
TUYECKUE JUKTAHTBI IO TEMaM, a TaKKe BbIOpPATh YaCTh 33JaHUM JUKTAaHTA Ha
CBOE ycMOTpeHHe. JTal y4eGHOTo MpoIecca, Ha KOTOPOM IIe1eCO06pa3Ho MpoBe-
CTU MaTE€MaTUYECKUH JUKTAHT, OIPEJEIAETCH YIUTEJIEM CAMOCTOATETbHO.

Pasnen «KoHTpoIBbHBIE PaGOTBI» COCTOUT U3 CEMU KOHTPOJIBHBIX PA6OT B
COOTBETCTBUU C KaJE€HJAPHbIM IUIaHMpoBaHueM. Kaxkjaa pabora conepKur de-
ThIpe BapuaHTa. Takoil O6IMPHBINA MaTepHUa IIOMOXKET YUUTENIO OPraHU30BaTh
0O0BEKTUBHBIN U 3(p(PEKTUBHBII KOHTPOJIb 3HAHUH.

Pasnen «Pemenne 3ajad pyOpHKH ,,YIUMC JIe/IaTh HECTaHJapTHHIE IIa-
ru‘“» COAEPKUT IMOAPOOHDbIE PEIIECHU 3a/1a4 U3 JAHHOU pyOPUKM yueOHMKA.
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B pasgene «MeTroaumyeckue peKoMeHAAIUH IO OIleHKe 00pa3oBaTelb-
HBIX IOCTHIXKEHHUH yIaIIXCsl» PEJICTaBICHbI METO/bI KOHTPOJIA B yY4€OHOM IIPO-
ecce.

B paznene «Meroaudeckue pexoMeHaanuu mo ¢gpopmuposanuo MKT-
KOMIETEHTHOCTH YJalluXcs» IPEJIaraéM TEXHOJIOTHMYECKYI0 KapTy ypoKa, Ha
kotopowm ucnonbsyiorca UKT.

B pasgen «MeToamyeckne peKOMeHJalUH 110 OPraHU3AIUH ydeOHO-HC-
Ce0BaTeTbCKOH U MPOEKTHOM IeATETbHOCTH YIalIuXCs» BKIIOYEHBI TEXHO-
JIOTUYECKUE KapThl OPTraHU3AlUU IPOBEACHUA yIEOHO-UCCIENOBATENLCKON 1
IPOEKTHOM JI€ATEIbHOCTU, KPUTEPUU OLIEHKH 3TOMU J€ATETbHOCTH.



NMpumepHoe NoypoyHoe niaHupoBaHUe y4ye6HoOro matepuvana

(I BAapmaHT 3 yaca B Hegento, Bcero 105 vacos,
Il BapmaHT 4 4aca B Hegento, Bcero 140 yacoB)

KonunyectBo yacos

Homep Homep ypoka
napa- HasBaHue naparpada I I
rpada | | gapuant | Il BapuaHT
BapuaHT | BapuaHT
naBa 1. PaunoHanbHble BblpaXKeHUs 42 55
1 1-2 1-3 PauunoHanbHble Apobu 2 3
2 3-5 4-7 OCHOBHOE CBOMCTBO paLMOHanbHOM Apobun 3 4
3 6-8 8-11 CrnoxeHvie 1 BblYUTaHWe paLMoHasbHbIX Ap06en C OAMHAKOBbLIMU 3 4
3HaMeHaTensaMu
a 9-14 12-18 CrnoxeHue v BblYUTaHWe paLMOoHanbHbIX AP06EeN C pa3HbIMU 6 7
3HaMeHaTensaMum
15 19 KoHTponbHasa paboTta N2 1 1 1
5 16-19 20-24 YMHOXeHne ¥ AeneHne paunoHabHbIx apoben. Bo3seaeHue 4 5
paunoHanbHOW Apo6U B CTEMEHb
6 20-23 25-32 ToxaecTBeHHble Npeobpa3oBaHUs paLMoHabHbIX BbipaxKeHUn 4 8
24 33 KoHTponbHasa pabota N¢ 2 1 1
7 25-27 34-37 PaBHOCUIIbHbIE YpaBHEHUS. PaLnoHanbHble ypaBHEHUS 3 4
8 28-31 38-42 CTeneHb ¢ LefibiM oTpULLaTebHbIM MOKa3aTtenem 4 5




OKOHYaHue

Homep Homep ypoka KonunuyecTtso 4acos
napa- HasBaHue naparpada
rpaga | | BapuaHT | Il BapuaHT BapLaHT BapIVIIaHT
9 32-35 43-48 CBoWCTBaA CTEMNEHMU C LeNbiM NoKa3aTenem 4 6
10 36-39 49-52 DyHKUMA Y = % n eé rpaduk 4 4
40-41 53-54 lNMoBTOpeHUE U cnucTemaTtmlaLuns yiebHoro matepu1ana 2 2
42 55 KoHTponbHasa paboTta N2 3 1 1
haBa 2. KBagpaTtHblie KOpHU. [leicTBUTE/NIbHbIE YUCa 26 30
11 43-45 56-58 DYHKUMA iy = 22 U e rpadmK 3 3
12 46-49 59-62 KBagpaTHble KOpHWU. ApUPMETUYECKMIA KBaAPaTHbIN KOPEHb 4 4
13 50-51 63-64 MHOECTBO U €ro 3/IeMeHTbl 2 2
14 52-53 65-66 MoaMHoxecTBO. Onepauunm Ha MHOXEeCTBaMMm 2 2
15 54-55 67-69 Yucnosble MHOXeCTBa 2 3
16 56-58 70-74 CBoncTBa apndMETUYECKOro KBaApPaTHOrO KOPHSA 3 5
17 | 5063 | 75-80 | [orcTaenime meomsama sz, coRep 5 | e
18 64-66 81-83 PyHKUMA Y = \/} n eé rpaduk 3 3
67 84 loBTOpeHME 1 cnucTemMaTmsaumsa yiebHoOro matepmana 1 1




68 85 KoHTponbHasa pabota N2 4 1 1

naBa 3. KBagpaTHble ypaBHEHUA 24 36

19 69-71 86-89 KBagpaTHble ypaBHEHMS. PellueHne HeMnosHbIX KBaApaTHbIX ypaBHEHWN 3 4

20 72-75 90-94 dopmyna KopHew KBaapaTHOro ypaBHEHUSA 4 5

21 76-78 95-99 Teopema Bueta 3 5

79 100 KoHTponbHasa paboTta N2 5 1 1

29 80-82 |101-105 KBagpaTHbI TPEXYNEH 3 5

23 83-86 | 106-112 | PelweHune ypaBHEHUI, CBOAALLMXCA K KBaApPaTHbIM YpaBHEHUSAM 4 7

24 87-90 |113-119 PaunoHanbHble YPaBHEHWs KaK MaTemaTn4eckne Moaenm 4 7
peanbHbIX CUTYaLUM

91 120 lNoBTOpeHME 1 cnucTeMaTm3almsa y4ebHoro matepmana 1 1

92 121 KoHTponbHasa paboTta N2 6 1 1

[MoBTOpPEHME U cUuCTEMaTM3aLMa y4e6HOro maTtepuana 13 19

93-104 | 122-139 [NoBTOpeHHUe U cucTtemaTnsaumng y4ebHOro MmaTepuana 3a Kypc 12 18

anre6pbl 8 Knacca
105 140 UTorosas KOHTpOJSibHas paboTa 1 1




OpraHu3auums yY4eOHOU AeATENIbHOCTHU

Tema ypoKa
Tun ypoka

PopmupyemMble
pe3ynbTarbl

lMnaHupyembie

haBa 1. PauuoHanbHble BbipaXXeHUs

§ 1. PauMoHanbHbIE gpoou

TexHonornyeckasa Kapta ypoka N2 1

PauuoHanbHble gpo6u
YpPOK n3y4eHuss HOBOro maTtepuana

MpeameTHbIe: NO3HAKOMUTb YHaLLMXCS C MOHATUAMM «IPOBHOE Bbipa-
YKEHWe», «paLMoHabHOE BbipayeHuer, «paLuoHabHas 4pobb», hop-
MUPOBaTb YMEHWE HaxXOAWTb 3HAYEHWE PaLMOHaNbHOIO BbIParKeHWs
MPW 3aJaHHbIX 3HAYEHUAX MEePEMEHHbIX Y JOMYCTUMbIE 3HAYEHUS Mne-
PEMEHHbIX, BXOAALMX B paLMOHaIbHOE BblpaXeHue.

JInYHOCTHbIE: GOPMUPOBATL UHTEPEC K M3YYEHUIO TEMbI W KenaHue
NMPUMEHSATb NPUOBPETEHHbIE 3HAHMA Y YMEHUS.

MeTtanpegmeTHbie: GOPMUPOBATbL YMEHWE ONPeaensTb NOHATUSA, CO3-
JaBaTb 06006LleHUS, ycTaHaBIMBaTb aHaiorMu, KnaccuduunpoBatb.

Yyawumncs HayuuTcs pacrno3HaBaTbh paLMoHalibHble BbipaxeHus, Ha-

pe3ysibTatbl XO0AUTb 3Ha4YeHne paLnOoHalIbHOrro BblpaxKeHUqa npu 3aaHHbIX 3Ha4e-
HUAX MEepPeMEHHbIX, Haxo4WTb AOMYCTUMble 3HAYeHWUs MEPEMEHHbIX,
BXOASLINX B paLMOHaNbHOE BblpaxeHHue.
OCHOBHblE [po6Hble BbipaXKeHUs!, paLlMOHalbHblE BblparKeHUs, 0NYyCTUMbIE 3Ha-
MOHATUSA YeHNa NnepeMeHHbIX, paunoHalbHadA /:lp06b, HyﬂeBOVI MHOIO4/1eH.
OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3agaHua ane yyawmxcs, BbIMOJHEHUE KOTOPbIX NPUBEAET
Jtans opraHu- K JOCTUXKEHUIO MNaHUPyeMbIX pe3yibTaToB
nposeaeHus sauun
MAaKTUYeCKue
YypoKa i Y4e6HuK Ava
marepuansl
1 2 3 4

1. OpraHu3auMoHHbIM 3Tan

2. NMocTaHOBKa popMUpyeMbIX pe3ynbTaToB YpoKa. MoTuBaLus yyeGHon
OeTeNbHOCTU yyaluuxcs




OKOHYaHue

1 2 3 4
3. AKTyanusa- 0] YctHo: N2 1, 6
LiMA 3HAaHUN
4. U3y4yeHune o) Teopetnyeckun matepmnan § 1
HOBOro MaTte-

puana

5. NepBuryHOE 0] Ne1,2, 3,5(1-6)
3aKpenneHue
HOBOro MaTte-
puana

6. NoBTOpPEHME 7 Ne 19, 20

7. Utoru ypoka Bonpocbl 1-6

8. UHdopma- § 1, Bonpockl 1-6, N2 4, 6, 21, 22
uus o gomaul-
HeM 3ajaHuun

MeToaunyeckue peKomMeHaauunun

/KenarenpHo mepes M3ydeHHUEM 3TOU TE€Mbl HAIIOMHHUTD YUAITUMCS 3HAKO-
MbI€ 13 Kypca ajreGpbl 7 KiIacca MOHSTHE «IIeJO€ BBIPAKCHHE» U €rO YaCTHBII
BUJI — MHOT'OYIEH.

B yuebHmMKE He 1aéTcs onpeseseHne Iesoro U JpoOHOTO BhIPAKEHUN. DTH
noHATHUS onucbiBaioTcst. [loaTomy He cieayeT TpeboOBaTh OT ydammxcs (POpMyIn-
POBOK COOTBETCTBYIOIIUX ONpeAeJeHNi. I1aBHOE, 4TOObI OHM MOIVIM OIMCATD,
YeM OTJINYAeTCS APOOHOE BBIPAXKEHUE OT IIEJIOTO0. b

Yyamuecs: 4acTo AeJaloT OMMOKy, Has3bIBasl, HAIIPUMEP, BbIPAXKEHUE 5

apo6ubM. IIpodumrakTuke ommb0K MOZOGHOIO poja CJAEAYET YAEIUTbH 0coboe
BHUMaHUE.

B maparpadge BBOAUTCA Ba)KHOE IOHATHE «TONYCTUMBbIE 3HAUYEHUS IEepe-
MEHHBIX». B majpbHENIeM ¢ TOMOINBIO 3TOTO MOHATHSA OyAyT ONpENEIeHbI TAKHe
BKHDIE IIOHATUA, KAK «O0JIACTh OIIPEE/IEHNS BIPAKEHUS», «O0IACTD OIIPeieIe-
HUS YPABHEHUS U HEPABEHCTBA».

3aj1aun Ha MOWCK JOIYCTUMBIX 3HAUEHUI ITePEMEHHBIX MOTYT BBI3BIBATH
y YUaIuxcs onpe/ieIEHHbIE 3aTPYAHEHU. B 3TOM caydae ciaenyeT yAeauTh 0Co-
60€ BHUMaHUE PENIEHUIO 33/1a4, C IIOMOIbIO KOTOPbIX OTPa®aThIBAETCS 3TO 110~
HATHE.



Yacto IIpY HAXOXACHUU obacTu OIIPpEAC/TICHUS, HAIPUMEDP, BbIPAKCHUSI

a->5

yqamuecs 3alCbIBAIOT OTBET B TAKOM BUJE: A # b. JTa 3anuch HEyla4Hal,

JIyqIIie 3aIucaTh TaK: «BCe YUCaa, KpoMe d = 5.
CrenyeT cTpeMUTbCA K TOMY, YTOOBI yJal[eCcss OCO3HAHHO BOCHPUHUMAIN
JAuarpamMmy, n3o06pa:kEHHYIO Ha pucyHKe 1.

Tema ypoka
Tun ypoka

dopmupyembie
pesynbTartbl

lnauupyembie

TexHonornyeckas Kaprta ypoka N2 2

PauuoHanbHble gpoou
YPOK 3aKpenfieHns 3HaHum

MpeameTHble: GOpMUPOBaTb YMEHUE HAXOAUTb AOMNYCTUMbIE 3Haye-
HUA NepeMeHHbIX, BXOAALWNMX B palOHa/IbHOE BblpaXeHUE.

JInyHOCTHbIE: HGOPMMPOBATL UHTEPEC K U3YYEHUIO TEMbI U KeNlaHue
NPUMEHSATb MPUOBPETEHHbIE 3HAHWUA U YMEHMUS.

MeTtanpeameTHble: GOPMUPOBaTb YMEHWE OnpeaensdTh NOHATUA, CO3-
JaBaTb 0606LEeHWs, ycTaHaBIMBaTb aHanornu, KnaccuduumMpoBaThb.

YyalMnes HayuyuTcs HaxoauTb JOMYCTUMbIE 3HAYEHUS MEPEeMEHHbIX,

pesynbTatsbi BXOASALLMX B PaLMOHANbHOE BblpaMeHue.
OcHOBHbIe [ipo6Hble BbIpaKeHWS, paLMOHabHbIE BblPaeHNs, AOMyCTUMbIE 3Ha-
noHATUSA 4EHMA NepeMeHHbIX, pauuoHanbHas 4po6b, HYNEBOR MHOTOUNEH.
OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3ajaHns ANs yyaLnXcs, BbINOJHEHNE KOTOPbIX NPUBEAET
Srans opraHu- K IOCTHXEHMIO MNIaHUPYEMbIX PE3Y/bTaToB
nposefeHus saum
naaKTUYeckne
Yypoka i Y4eGHUK Ava
martepuarbl
1 2 3 4

1. OpraHu3auMnoHHbIM 3Tan

2. MoctaHoBKa GpopmMUpyeMbIX pe3ybTaToB U 3aAad ypoka. MoTuBauus y4e6Hoin
AEATeNbHOCTH yyallmxcs

3. MpoBepKa gomallHero 3agaHusa

4. AKTyanusa-
LiMA 3HAHUK

[} YctHo: N2 10 (1-8)
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OKOHYaHue

1

2 3

5. 3akpenne-
HUe U3y4YeHHo-
ro matepuana

® Ne 7,9, 11, 13,15

6. KoHTponb
M KoppeKuus
3HaHUM

N2 9 (2), 10 (10, 11),
12

7. ToBTOpPEHMKE

n Ne 23, 24, 26

8. Pednekcus

[Mpononute BbiCKadbiBaHMSA 06 YpOKe.

Lu1s o foMall-
HeM 3ajaHuu

y4yeGHOM 1. CaMbIM MHTEPECHbIM Ha YPOKE A1 MEHS BbINIO ... .
neaTenbHOCTU 2. Ha ypoke s Hayuuncsi(ace) ... .

Ha ypoKe 3. 9 xoTen(a) 6bl eweé ysHaTh ... .

9. UHdopma- §1,N°8,10,12

N2 7, 8. 9Tu 33/1aul Pa3BUBAIOT KOHCTPYKTUBHOE MbIIIICHUE.

KomMMeHTapuu K yrnpaKHeHUsim

Ne 15, 16. /11 (popMaTbHOM 3aMMCH PEMIEHUS 3TUX 3aJa4 HY’KHO PENIUTH PaIllo-
HaJIbHOE ypaBHEHUE. YYallUeCs IMMOKa 3TOTO JIeNaTh He ymeloT. ITosTomy nc-
KOMbI€ 3HAU€HMs IEPEMEHHDIX CJIeJ[yeT HaXOAUTh IIOAO0POM.

§ 2. OCHOBHOE CBOMCTBO paLMOHaNbHON APOGH

Tema ypoka
Tun ypoka

dopmupyembie
pe3ynbTarbl

TexHonornyeckas Kaprta ypoka N2 3

OcHOBHOE CBOWCTBO paLuoHa/IbHON APOGKH

YpOK M3y4eHus HOBOro maTepvana

MpegmeTHble: GoOpMUPOBaTbL MOHATUE OCHOBHOMO CBOMCTBA paLmo-
HanbHOM Apo6u, GopMmnpoBaTb YMEHUE MPUBOANUTL APOOGb K HOBOMY

3HaMeHaTesto.

JInd4HOCTHBIE: DOpMUpPOBaTL YMeHWe dopmynMpoBatb COOGCTBEHHOE

MHEeHHUe.

MertanpegmeTtHbie: GopMUpPoBaTh yYMeHUe onpeaendarb NOHATUA, CoO34a-
BaTb 0606LLEHUS, yCTaHaBNMBaTbL aHalormu, KnaccudununpoBatb, caMo-
CTOATENIbHO BblIGUPATb OCHOBaHUA U KPUTEPUUN AN1F KNacCUbUKaLIUK.
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lMnaHupyemsbie

Yyaluincs HayyuTca cokpallaTb U MPUBOAUTL paLMoHaNbHY0 Apo6b

pe3ynbTarbl K HOBOMY 3HaMeHaTeno.
OCHoOBHble TOXAECTBEHHO pPaBHbIE BbiParKeHWs, TOX/AECTBO, OCHOBHOE CBOMCTBO
MoHATHSA paLMoHanbHOM APO6U, COKpaLleHUe APo6U, AOMONHUTENbHbIA MHOMXMK-
Tenb.
OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3agaHus ANs yyalluxcs, BbINOHEHWE KOTOPbIX MPUBEaET
Jtans opraHu- K [JOCTMXKEHMIO NaHUpPyeMbIX pe3yibTaToB
nposejeHusi sauun
UAaKTUYECKNe
YpoKa i Y4e6HuK Ava
maTtepuansbl

1. OpraHu3auMoHHbIM 3Tan

2. NocTaHoOBKa popMUpyeMbIX pe3ynbTaToB YpoKa. MoTuBauus yye6Homn
OEeATeNbHOCTU yyaluuxcs

3. AKTyanusa-
Uusa 3HaHUM

o) YetHo: N2 17, 18

4. N3y4yeHue
HOBOro mMare-
puana

o) TeopeTvnyeckuit matepuan § 2,
npumepsbl 1-4

5. NepBuyHOE
3aKpenneHue
HOBOro mare-
puana

O] Ne 27, 29, 30, 32-34

6. MoBTOpPEHUE

n Ne 62

7. Utoru ypoKa

Bonpocbl 1-3

8. UHdopma-
uMa o goMalu-
HeM 3ajaHuu

§ 2, Bonpockl 1-3, N2 28, 31, 35, 63

MeToaunyeckue pekomeHgaLuum

Ciietyer pa3bsCHUTD YIAIUMCSI, IIOYEMY HOBBIE OIIPE/EICHUsI TOXK/IECTBEH-
HO PAaBHBIX BBIPQKEHHUII M TOXKAECTBA YTOUHSIOT COOTBETCTBYIOIINE OIIPEAEIIe-
HU, JaHHbIE B 7 KJacce.

Vuamuecs 3HaIOT, YTO YHUCJIO ABJIAETCHA YaCTHLIM BUAOM MHOrouieHa. [1oa-
TOMY OOBIKHOBEHHAsI APOGH — 3TO YACTHBIN BIJ| PAlIMOHAIBHON Apo6u. Yuamiye-

12



Csl YMEIOT OIEPUPOBATH OOBIKHOBEHHBIMU Apo6aMu. [losToMy ecrecTBeHHO 110-
CTABUTD II€JIb HAYYUTHCS IPOU3BOIUTH AHAJIOTMYHBIE OIIEPAIUY C PAIlIOHATbHbI-
mMu apo6amu. CiefyeT NMOCTOSHHO MCIIOJNb30BaTh AHAJIOTUU IIOJJOOGHOTO pOJA.
Hanpumep, 1iespio aToro naparpadga sisisgercs 06061eHne OCHOBHOTO CBOMCTBA
OOBIKHOBEHHOM APOOU JUIsl CIydast PpAallMOHAIBHOU APOOH.

A A

3aMeTuM, 9TO PaBEHCTBA _? =-pUup= —% HE BBITEKAIOT U3 OCHOBHO-
rO CBOMCTBA IpO6U.

IIpumeps! 3 u 4, paso6paHHbIe B TEKCTE NMaparpada, HOCAT MPOIIEAEBTHYIE-
CKHUI Xapaxrep.

B npumepe 6 paccmaTpusaeTcs 3ajjada ¢ mapameTpom. B janHOM Kypce an-
redpbl He BBOJMUTCSI TEPMUH «IIaAPaMETP», OAHAKO YYEOHUK COJEPKHUT JOCTATOU-
HOE KOJIMYECTBO 3aJaHui ¢ napamerpamu. CiesyeT onucaTesabHO OObSICHUTD yJa-
IUMCS Pa3HUI MEXIy IEPEMEHHOM U TapaMeTPOM, a TAKXKe IOSICHUTD CYThb BbI-
PAKEHUS «[UIsl KASKAOTO 3HAYEHUS d...» B TAKUX 3aJaHUSIX.

TexHonornyeckas Kapta ypoka N¢ 4

Tema ypoKa OCHOBHOE CBOMCTBO paLMoHaNbHOW Jpo6u

Tun ypoka YPOK 3aKpenieHns 3HaHum

dopmmupyembie lpegmeTHbIe: opMUpoBaTb yMEHWUE MPUBOAUTL PaLMoHasbHble ApO-
pesynbTarhl 61 K 06LIeEMY 3HaMeHaTento.

JIn4HOCTHbIE: dOPMUPOBATL YMEHWE MNnaHupoBaTb CBOW AEWCTBUA
B COOTBETCTBUU C y4€OHbIM 3aaHUEM.

MeTtanpegMeTHble: pa3BMBaTb MOHWMaHWE CYLLHOCTU anropuTMmuye-
CKMX NPeAnnUCaHuii U yMEHUE AENCTBOBATL B COOTBETCTBMM C Npeio-
YKEHHbIM anropUTMOM.

lMnaHnpyembie Yyalumicsa Hay4ymTcsl NpUBOAWTL paLMOHanbHble APo6U K 06LemMy 3Ha-

pe3ynbTarbl MeHaTento.

OcHoBHbIE ToXAeCcTBEHHO paBHbIE BblparKeHUs, TOXAECTBO, OCHOBHOE CBOMCTBO

MOHATHSA paLMnoHanbHOM APO6K, COKpaLleHne Apo6bU, JONONHUTENbHbIA MHOXMK-
Tenb.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

dopma 3agaHus ANs yyaluxcs, BbiNOHEHWE KOTOPbIX NPUBEaET
Jrans opraHu- K [JOCTMXKEHMIO NIaHUPyeMbIX pe3y/bTaToB
nposeneHus saum
UAAKTUYECKNE
Yypoka va Yue6HUK Ava
maTepuansbl

1. OpraHu3auuoHHbIN 3Tan

2. NocTaHOBKa popMUpyeMbIX pe3ynbTaToB U 3ajay ypoka. Motusauumsa yueb6Hom
LeATeNbHOCTU yyalumxcs

3. MpoBepKa gomalLHero 3agaHusa

4. AKkTyanusa- o) YctHo: N2 13
LMs 3HAHUM
5. 3akpenne- (] N2 36, 37, 39, 40, 42, 44
LN A TR oL s [ [ R e S R
ro matepuana “ Ne 14 (1-5),
15(1, 3)
6. MNoBTOpEHUE 7 N2 64, 67

7. Pedbnekcus OTBEeTbTE Ha BOMPOCHI.

y4ye6HOM 1. Mpwn BbINONHEHUU KaKuX 3aflaHui Bbl olMbnuch? Novemy?
AeAaTeNnbHOCTU 2. KakoBbl NpU4MHbI yCNexoB (Heyaad) Ballen geaTenbHOCTH
Ha ypoke Ha ypoke?

8. UHdopma- 8§ 2,N2 38,41, 43,45

uMsa o goMall-
HeM 3aJaHuu

KoMMeHTapuu K ynpaxHeHUsam

N2 36-38. CJIeL[yeT JaTh YYAIMCSI COBET: PACKIbIBATh, €CJIU 3TO BO3MOKHO,
YU CJAUTEb U 3HAMEeHaTEeIb ,Z[p06I/I Ha MHOKUTEJIU.

TexHonornyeckas Kapta ypoka N2 5

Tema ypoKa OcHOBHO€e CBOWCTBO paLUoHaNbHOW APOGH

Tun ypoka KomMGMHMPOBaHHbIN YPOK

dopmupyemsbie MpeameTtHbie: GOpMUPOBaTL YMEHUE peLlaTb MaTeMaTUyecKue 3aa-
pe3ynbTarbl YK, UCMOJIb3YS OCHOBHOE CBOMCTBO APO6MU.
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JIN4HOCTHbIE: Pa3BMBaTb HaBblKWM CaMOCTOSATE/IbHON PaboThbl, FOTOB-
HOCTb K CaM006pa30BaHu1IO U PELIEHUIO TBOPYECKKUX 3aad.

MetanpegmeTtHble: GOpMUPOBaTbL YMEHWE COOTHOCUTbL CBOW [EW-
CTBMS C NIAHUPYEMbIMU pe3ynbTaTaMu.

Mnaumupyemsbie Yyalmics HayyuTea pellatb MatemMaTUieckue 3afayu, UCnonb3ys 0c-
pe3ynbTarbl HOBHOE CBOWMCTBO APOGMU.
OCHOBHbIE TOX/AECTBEHHO PaBHbIE BbIpareHUs, TOX/AECTBO, OCHOBHOE CBOMCTBO
MOHATHSA paLMoHanbHoM 1po6u, CoKpalleHne APo6Ur, AOMNONHUTENbHbIA MHOMM-
Tenb.
OpraHusauMOHHasa CTPYKTypa ypoKa
dopma 3aaaHua Ana ydawmxcs, BbiNOJHEHNE KOTOPbIX NPUBEa&T
Jrans opraHu- K IOCTMXKEHMIO NIaHNpyeMbIX pe3ynbTaToB
nposeaeHust saLmn
UAaKTMYECKNe
YpoKa va Y4e6HUK Ava
maTepuansl
1 2 3 4

1. OpraH13aunoHHbIN 3Tan

2. NMocTtaHoBKa popmupyembix pe3ynbTaToB M 3agay ypoka. MotuBaums yue6HoOM
OeAATeNbHOCTH yyalluxcs

3. MNpoBepkKa aomallHero 3agaHusa

4. AKkTyanusa-
LM 3HaHUM

) YctHO: N2 16 (1-4)

5. 3akpenne-

ro matepvana

HUe N3y4eHHO-

® Ne 46, 48, 50, 52, 54

HOBOro mare-
puana

6. KoHTponb 7 Ne 14 (6, 7), 15 (2),
Y KOoppeKuus 16 (5, 6)

3HaHUM

7. U3yyeHune ) Mpumepbl 5, 6 U3 § 2

8. lNepBuyHOE
3aKpenneHue
HOBOro mare-
puana

® Ne 55, 57, 58, 60
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OKOHYaHue

1 2 3 4

9. NoBTOpPEHHUE 7 Ne 65

10. Pednek- MpoaonKnTe BbiCKa3biBaHUs 06 ypoKe.
cus yyeGHoM 1. Ha ypoKe gnst MeHs 6bl710 BaXHO ... .
fedaTeNnbHOCTU 2. Ha ypoke MHe 6blJ10 C/IOXKHO ... .

Ha ypoke 3. YpOK NoOMOr MHe 3aaymaTtbCsi O ... .
11. UHdopma- §2,N247,49,51, 53, 56,59

Lus 0 AoMall-
HeM 3ajaHuu

KomMmeHTapum K ynpaxXHeHUsam

x2-1 -1 (xl-D(xl+1)

el -1 lxl-1 -1
CienoBaTeabHO, JaHHYIO (PYHKIMIO MOKHO 33JaThb
popwmysoit y = |x[+ 1. O6macts onpenenenus sroii
¢yaxmun — Bce yncia, kpome —1 u 1. Mckomsrii rpa-
¢ux n3o6pakén Ha pucyHke 1.

Ne 58, 59. B xXoze penieHus 3TUX ypaBHEHUI U3MEHACTCS
ob6s1acThb onpesiesieHns ypasHeHus. OfHaKO ydamue-
Csl TIOKAa He 3HAKOMBI ¢ 3TuM nonaTtueM. Iloaromy
cJIefiyeT, PazbsaCcHsS YJAIUMCS 3TY BaKHYIO OCOOEHHOCTD, MCIIOJIb30BaTh
TEPMHUHOJIOTHIO «MEHSIETCSI O0IACTD JOIYCTUMBIX 3HAYCHUH ITePEMEHHBIX,
BXOJISIINUX B ypaBHEHUE>.

Puc. 1

Ne 57 (2). Umeem: |x + 1.

§ 3. CnoxXeHue U BblYUTaHUE paLlUOoHabHbIX 4pPOo6eN
C OAUHAKOBbLIMMU 3HAMEHaTeNAMHU

TexHonornyeckas Kaprta ypoka N2 6

Tema ypoKa CnoKeHue M BblYMTaHUE PauMOHaNbHbIX APo6Gei C OAUHAKOBbLIMU
3HaMeHaTensiMm

Tun ypoka YPOK M3y4eHns HOBOro MaTepuana

dopmupyembie MpegmeTHbie: GOPMUPOBATb YMEHUE MPUMEHNATL NpaBUia CloXe-

pesynbTathi HWS W BbIYUTAHWS paLMOHalbHbIX 1p06€ei ¢ 0IMHAKOBbIMW 3HaMeHa-
TENSMMU.

JInyHoCTHbIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLLEHUE K OBYHEHMIO.
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MertanpegmeTHbie: dopMupoBaTb yMeHWe onpeaenstb crnocobbl
[JEVCTBUN B paMKax NpedsioXKEeHHbIX YCI0BUA U Tpe60BaHWUM, KOPPEK-
TUpPOBaTb CBOW [JENUCTBUS B COOTBETCTBMWU C MBMEHSIOLLENCH CUTYa-
Luen.

MnaHnpyembie Yyalmmncs HayyuTcs CKnafblBaTb W Bbl4UTaTb paLunoHaibHble APO6K
pe3ynbTarsl C OAMHaKOBbIMW 3HaMeHaTeNAMMU.
OcHOBHblE MpaBKno crnoxeHus paumoHanbHblX Apo6en C OAMHAKOBbLIMU 3HaMe-
MoHATUSA HaTensmMu, NpaBuio BblYUTAHWUA pPaLMOHaNIbHbIX ApPO6En C OAUHAKO-
BbIMW 3HameHaTensamu.
OpraHusauuoHHas CTPYKTYpa YPoKa
dopma 3apaHus AN y4Yalluxcs, BbiNOJHEHNE KOTOPbIX MPUBEAET
Srane opraHu- K AOCTVXEHUIO MIaHUPyeMbIX pe3ynbTaToB
nposeaeHus saumm
MAaKTUYeCKue
YpoKa ya Y4e6HUK Ava
maTepuansl

1. OpraH1M3auMnoHHbIN 3Tan

2. NocTtaHoBKa GpopmuUpyeMbiX pe3ynbTatoB YypoKa. MoTuBauus yue6Howm
OesATeNbHOCTU yyalluxcs

3. AKTyanusa-
LiMA 3HAHUN

0} YcTHO: N2 66

4. U3y4yeHue
HOBOro mare-
puana

) TeopeTnyeckun matepunan § 3

5. NMepBrYyHOE
3aKpenneHue
HOBOro mare-
puana

¢ N2 68, 70 (1-3), 72 (1-3)

6. MNoBTOpPEHME

n N2 91

7. Utoru ypoka

Bonpocbl 1-2

8. UHdopma-
LMs 0 goMall-
HEM 3aJaHum

§ 3, Bonpockl 1-2, N2 69, 71, 73
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MeToaunyeckue pekomeHgauum

Anesanys K OObIKHOBEHHBIM JIPOOSM JeJaeT TCOPETUIECKUI MaTepral
aToro maparpada 04eHb JOCTYIIHBIM. 3eCh B IIEPBYIO OYEPEIDb BAXKHO CPOPMUPO-
BATh IIPAKTUYCCKUE HABBIKU IIPUMEHCHUS STHUX IIPABIUIL.

Ocoboe BHUMaHME CJIEAYeT YACIUTDb IPUMepaM Ha CJI0KEHHe Jpobeil, 3Ha-
MEHaTeIM KOTOPbIX UMeroT Bupg a —b u b — a.

IIpu BbramTaHNM APOOEN ydamuecs: HEPEAKO 3a0bIBAIOT MEHATDH 3HAKU OfI-
HOWIEHOB B UMCIUTEIE Apobu-BbranTaeMoro. Hajjo mpoBecTn cOOTBETCTBYIOIIYIO
padoTy 1o NpopUIAKTHKE 3TOH OIMUOKHU.

KommeHTapum K ynpaxXHeHnam

Ne 69 (3). CirenyeT IpEeMIOKUTD YIAIIMMCS ABa CIIOC06a opopMIeHNU peIeHUs

. a-12b —a+12b
aTOM 3a7a4n: 1) 3aMeHUTH JPpOOb ——————— Ha JPOOb ———— ; 2) 3aMEHUTD
27a 27a
JTAQHHOE BbIpakKeHMe Ha TaKoe: a +15b _a- 12
P " 27a 27a
TexHonornyeckas Kapta ypoka N2 7
Tema ypoKa Cno)keHue U BblYMTaAHUE paLMOHAJIbHbIX APOGEH C OAUHAKOBbLIMM
3HamMeHaTenamMu
Tun ypoka YPOK 3aKpenneHus 3HaHum
PopmupyemMble MpeameTHble: popMmnpoBaTb YMEHWE CKNablBaTb U BblYMUTaTb paLMo-
pe3ynbTarbl HafbHble APO6K C OAMHAKOBLIMW 3HAMEHATENSIMM.
JIn4HOCTHbIE: GOPMUPOBATb YMEHUE NPEeACTaBNSATb Pe3ynbTaT CBOEN
NEeATENbHOCTH.

MertanpegmeTtHble: GOPMUPOBaTbL YMEHUE COOTHOCUTbL CBOWU [LEW-
CTBMS C NIIaHUPYEMbIMU pe3yibTaTaMu.

lMnaHupyemsbie Yyalmncs HayduTcs pellatb MateMaTU4yecKue 3ajadu, UCMonb3ys

pe3ysibTatbl CNOXEeHWe U BblYMTaHMe paLlMOHanbHbIX Apo6en C O4MHAKOBbIMU 3Ha-
MeHaTenaMu.

OCHOBHblE MpaBKNO CROXEHMS paLMOHaNbHbIX APo6eN C 0AMHAKOBbLIMKU 3HaMe-

MOHATHUA HaTeNnsMu1, NPaBUIO BblYUTAHUSA pPaLMOHalbHbIX APO6eN ¢ OAMHAKO-

BbIMW 3HaMeEHaTeNnaMHu.
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OpraHu3alUMOHHaA CTPYKTypa ypoKa

JTanbl
nposeaeHus
ypoKa

dopma 3afaHua ANs yyalmxcs, BbINO/HEHUE KOTOPbIX NpUBea&T
opraHu- K IOCTMXKEHMIO MIaHMPyeMbIX Pe3ybTaToB
3auum MAaKTUYECcKue
\71 Y4eO6HuK Ava
maTepuansl

1. OpraH13aunoHHbIN 3Tan

2. NocTtaHoBKa popmupyeMbIX pe3ynbTaTtoB U 3agay ypoka. Motusauusa yie6Hon
OesATeNbHOCTU yyalluxcs

3. MNpoBepka gomalluHero 3agaHusa

4. AKkTyanusa-
LM 3HAHUM

) YctHo: N2 20 (1-4),
c.6

5. 3akpenne-
HUE U3YYEeHHOo-
ro matepuana

6. MNoBTOpPEHME

n Ne 92, 97

7. Pednekcus

MpoaonnTte BbiCKa3dbliBaHUSA 06 ypoOKe.

LuMsa o AoMall-
HeM 3aJaHuun

y4ye6HOM 1. 3HaHu1A, Nosly4eHHble Ha YPOKEe, MHE HEOOXOAUMBI ... .
neAaTenbHOCTU 2. 9 nonyymn(a) nonesHyo MHGOPMaLIMIO O TOM, 4TO ... .
Ha ypoke

8. UHdopma- §3,N75, 77,79

Tema ypoKa

Tun ypoka

dopmupyembie
pesynbTartbl

TexHonornyeckas Kapta ypoka N2 8

CnoxeHue M Bbl4MTaHUE paLUOHa/IbHbIX APOGEeN ¢ OAUHAKOBbIMU
3HamMeHaTensamu

YpoK 0606L1eHNs 1 cucTeMaTU3aLmMm 3HaHUM

MpeameTHble: GOPMUPOBATL YMEHME pellaTb MaTeMaTUYecKue 3aaa-
YK, UCMOJIb3YS CMIOXKEHWNE U BblYUTAHME paLMOHaNbHbIX Apo6en ¢ oan-
HaKOBbIMUW 3HaMeHaTeNsIMMU.

JIn4HOCTHBIE: GOPMUPOBATL YMEHHME NPEACTaBAATb pe3yNbTaT CBOEN
[esTeNlbHOCTH.

MetanpegmeTtHble: GOpMUPOBaTbL YMEHUE COOTHOCWUTbL CBOW [EW-
CTBMS C NIaHUPYEMbIMU pe3ynbTaTaMu.
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lMnaHupyemsbie

Yyalmncs HayduTcs pellatb MateMaTU4yecKue 3ajadu, UCnonb3ys

pe3ynbTarbl CNOMEHME U BblYUTAHUE paLMOHaNbHbIX 1p06ei ¢ OAMHAKOBbIMU 3Ha-
MeHaTenamu.
OCHoOBHblE MpaBuIO CNOMKEHWUA paLMOHaNbHbIX APOGEN C OAMHAKOBBLIMKU 3HAMeE-
MOHATHS HaTens M1, NPaBUO BblYMTAHWSA PaLMOHaNbHbIX APO6GER ¢ OAMHAaKO-
BbIMW 3HAMeHaTeNAMM.
OpraHuM3alMOHHaAA CTPYKTypa ypoKa
dopma 3agaHus Ans yyaluxcs, BbiNOJHEHWE KOTOPbIX NPUBEAET
Jtans opraHu- K [JOCTU}KEHMIO NNaHMPyeMbIX pe3ynbTaToB
nposeneHus saum
UAaKTUYECKne
Yypoka va Yue6HUK Ava
maTepuansl

1. OpraHu3auuoHHbIN aTan

2. NocTaHOBKa popMUpyeMbIX pe3ynbTaToB U 3aja4y ypoka. Motusauus yue6Hom
OEesATeNbHOCTU yyalumxcs

3. MpoBepKa gomalLHero 3agaHusa

4. AKTyanusa-
Uus 3HaHUM

) YeTHo: N2 20 (1-4),
c.34

5. 0606LLeHUe
M cucTemaTtu-
3auua 3HaHUN

® | Ne78(3),80(2), 81, 83, 85, 87, 89

7 Ne 23
6. KoHTponb N2 20 (5, 6),
M KoppeKuus 21(3,4),22(2)
3HaHUH
7. MNoBTOpeHue 7 N2 93

8. Pednekcus

OTBeTbTE Ha BOMpOC.

LS 0 AoMall-
HeM 3ajaHuu

y4yeGHOM Kakwne aTanbl ypoKa Bbl cHUTaeTe Hanbonee yaaqyHbiMU U MO-
neATeNbHOCTU yemy?

Ha ypoKe

9. UHdopma- § 3, N2 82, 84, 86, 88, 90
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Ne 89 (3). MImeewm:

KomMMeHTapuu K yrnpaKHeHUsm

4n+7 4n-6+13  4n-6 13 13

3" Hanee creny-

m-3  m-3 -3 m-3% on — ¢

€T paccMOTpeTh Tpu ciydas: 21— 3=-1,2n-3=1,2n-3=13.

§ 4. CnoxXeHue U BblYUTaHUE pauMOHaNbHbIX Apo6en

C pa3HbIMU 3HaMeHaTeNnamMu

TexHonornyeckas Kapta ypoka N2 9

Tema ypoKa Cno)keHue U BblYMTaHUE PaLMOHaANbHbIX Apo6eil ¢ pasHbIMU 3HaMe-
HaTensAMu
Tun ypoka YPOK 13y4eHuss HoOBOro Matepuana
dopmmupyembie MpeameTHble: GOPMUPOBATb YMEHNE MPUMEHATb NPaBKIa CIOXKEHNS
pe3ynbTatbl W BblYMTaHWUS pPaLMOHasbHbIX APO6EN C Pa3HbIMKU 3HAMEHATENAMMU.
JInyHoCTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLIEHWE K 06Gy4e-
HUIO.
MertanpegmeTHbie: GOPMUPOBATL YMEHWE OnpeaeNiiTb CNocobbl Aen-
CTBMM B pamMKax MNPeasoXKeHHbIX YCI0BUIA U TpeBOBaHWM, KOPPEKTUPO-
BaTb CBOM AENCTBUS B COOTBETCTBMUMU C UBMEHSOLLENCA CUTYyaLNEN.
IMnaHnpyembie Yyalumicsa HayuuTcsl CKnaablBaTb U BblYWTaTb palLlMOHasbHble Apo6u
pe3ynbTarbl C pa3HbiMW 3HAMeHaTeNAMM.
OCHOBHbI€e CnoxeHne paunoHanbHbIXx APO6EN ¢ pa3dHbiMKU 3HAMEHATENAMU, Bbl-
MOHATUSA YUTaHMe paLMoHalbHbIX Ap06er C pa3HbIMK 3HaAMeHaTeNsIMu, 06 MK
3HaMeHarte/b.
OpraHusauMoHHas CTPYKTypa ypoKa
dopma 3agaHuna ang yyawmxcs, BbiNo/IHEHUE KOTOPbIX NPUBEAET
Jrans opraHu- K [IOCTMXKEHMIO NIaHNpyeMbIX pe3ynbTaToB
npoeeaeHus 3auum
UWaaKTn4eckue
ypoka va Yue6HuK Ava
mMaTepuanbl
1 2 3 4

1. OpraH13auMnoHHbIN 3Tan

2. NocTtaHoBKa popmMupyeMbIX pe3ynbTatoB ypoKa. MoTuBauus yue6Hom
OesATeNbHOCTH yyalluxcs
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OKOHYaHue

1 2 3 4
3. AKTyanusa- (o} YctHo: N2 96
LiMA 3HAHUK
4. U3y4yeHue o) TeopeTnyeckun matepuan § 4
HOBOro mMare-

puana

5. NepBuyHOE ) N2 98, 100 (1-8), 102 (1-4)
BAKPEIUIBHME  [------r-frmrmr o m oo
HOBOro mMare-
puana

6. MoBTOpPEHUE 7 N2 133

7. Utorn ypoKa Bonpochl 1, 2

8. UHdopma- § 3, Bonpochkl 1, 2, N2 99, 101, 103
umMs o Jomall-
HEM 3ajaHuu

MeToaunyecKue peKoMmeHaaLum

Kax npasuiio, nsyaenue 3ToO TE€MbI BbI3LIBAET Y yJalllUXCA 3aTPYIHEHUS.
Teopernuecknii aropuTM CI0KEHUsI M BLIYUTAHUA APOGE C pa3HbIMU 3HaMe-
HaTeJIAMU yJalmuecs: ycsaubaoT. OJHAKO ero npakTUYecKas peajln3anus B IIpo-
Iecce peumeHus KOHKPETHDBIX IPUMEPOB MPUBOAUT K HEMAJIOMY KOJUYECTBY
OIMMOOK.

B nepsyio ouepesb ciaegyeT HaydUTDb y9AITUXCsl HAXOAUTD BbITOJHBIN OOt
3HaMeHaTe/b. 3/1eCh MOXKET OKa3aThCHA MOJIE3HBIM CIEAYIONUNA COBET: PACK/Ia/Ibl-
BaTb, €CJIM 3TO BO3MOKHO, 3HAMEHATE/IN JPOOEH Ha MHOKUTEIN.

Ha nepspix sTanax ¢OpMUPOBAHUS HABBLIKOB BAXKHO TPEOGOBATH OT YUaAIINX-
cs1 0o(pOpPMIIATD PENIeHNE C BBITUCBIBAHUEM COOTBETCTBYIONUX JIOIIOJTHUTETbHBIX
MHOMUTEIEN.

CrnenyeT o6paTUThL BHUMAHUE YYAIUXCS, YTO BO MHOTHUX CJIyJasX BBITOJHO
MHOTOUJIEH MIPEACTABIATDL B BUJIE IPOOU CO 3HAMEHATEJIEM, PABHBIM €JUHUIIE.

TexHonornyeckas Kapta ypoka N2 10

Tema ypoka Cno)XeHue U BblYUTaHUE PaLMOHaNbHbIX AP06Gel ¢ pasHbIMU 3HaMe-
HaTenamu
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Tun ypoka

YpPoK 3aKpenieHns 3HaHum

dopmmnpyembie lMpeameTHble: PopMmnpoBaTb YMEHWE CKIaAblBaTb M Bbl4MTaTb paLMo-
pe3ynbTarbl HaNbHble 4pO6Y C pa3HbIMKU 3HAMEHATENAMM.

JIn4HOCTHbIE: GOPMUPOBATb YMEHUE MPEeACTaBNATb pe3y/ibTaT CBOEWM

[eaTeNbHOCTH.

MetanpegmeTtHble: GOpMUpPOBaTb YMEHWE COOTHOCUTbL CBOMU [AeMl-

CTBMSA C NJIaHUPYEMbIMU pe3ynbTaTaMu.
lMnaHnpyemble Yyalwmncs HayduTcs pellatb MaTtemMaTMdyecKue 3ajadvu, MCMnosb3ys
pe3ynbTarbl ClIOXEHWE U BblYUTaAHME paLMOHalbHbIX Ap06EeN C pa3HbIMU 3HAMEHa-

TENAMM.
OcHOBHbIE CrnoxeHue paumnoHanbHbIXx Apo6er ¢ pa3HbiMM 3HAMeHaTeNsaMu, Bbl-
MOHATHSA YUTaHWe paunoHanbHbIX APO6EN C Pa3HbIMKM 3HAMEHATENAMM, OOLUI

3HameHaTenNb.

OpraHu3auMoHHas CTPYKTypa ypoKa
dopma 3agaHusa gna yyawmxcs, BbiMoJIHEHUE KOTOPbIX NPUBEAET
Jransl opraHu- K JOCTUXKEHUIO NaHUpyeMbiX pe3y/bTaToB
nposeaeHus 3aunm
UWaaKTU4eCKue
YPoOKa i Y4e6HUK Ava
matepuanbl
1 2 3 4

1. OpraHu3auMOHHbIN 3Tan

2. NoctaHoBKa GpopmupyeMbIX pe3ynbTaToB M 3agay ypoka. MotuBauus y4e6Hon
AesATeNbHOCTU yyalumxcs

3. MpoBepKa goMallHero 3agaHus

4. AKkTyanusa-
LS 3HAHUM

(0} YctHO: N2 94, 95

5. 3akpenne-
HUE U3YYEeHHOo-
ro matepuana

® N2 100 (9-12), 102 (5, 6), 104, 106
(1-4), 108 (1-3), 110 (1-4)

6. NoBTOpEHME

n Ne 134

7. Pednekcus
y4yebHOM
OesATeNbHOCTH
Ha ypoke

MpoaonnTte BbiCKa3dbliBaHUSA 06 ypoOKe.
1. 3HaHuS, NoNy4YEHHbIE HA YPOKE, MHE HEOOXOAWMI ... .
2. 4 nonyuunn(a) nofesHyto MHGOpMaLMIO 0 TOM, YTO ... .
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OKOHYaHue

1

2 3 4

8. UHdopma-
uMa o goMalu-
HeM 3ajaHuu

§ 3, N2 105, 107, 109 (1, 2)

KommeHTapum K ynpaxXHeHnam

N2 106-109. IIpu pemeHnn 5TUX 3a4a9 MOKET OKa3aTbCS IIOJIE3HBIM COBET: pac-
KJIa/IbIBATh 3HAMEHATEJIN HA MHOKUTEJIU.

Tema ypoKa

Tun ypoka

Popmupyembie
pe3ynbTarbl

lnauupyemble
pe3ynbTarbl

OcHoOBHbIe
MOHATHSA

TexHonornyeckasa Kapta ypoka N2 11

Cno)eHue 1 BbluUTaHUE paLUoHalbHbIX AP0o6ei ¢ pa3HbIMU 3HaMe-
HaTenaMmu

YPOK 3aKpenneHuns 3HaHui

MpeameTtHbie: GopMUpPOBaTb YMEHUE CKNablBaTb U BblYUTaTb paLno-
HasbHble PpO6U C pa3HbIMU 3HAMeHaTeNs M.

JIn4HOCTHBIE: GOPMUPOBATL YMEHUE NPEACTaBIATb pe3y/ibTaT CBOEN
LEATENbHOCTH.

MeTtanpeameTtHbie: $GOpMUPOBaATb YMEHWEe COOTHOCWUTb CBOM Ael-
CTBUA C NIAaHUPYEMbIMU pe3ybTaTamu.

Yyaluincs HayyuTcs pelaTb mateMaTUyeckue 3aaadu, MCnosnb3ys
CNOYEHMWE W BblYUTaHWE paLMOHabHbIX Ap06Gen ¢ pa3HbiMU 3HAMEHa-
TENAMM.

CrnoxkeHue paunoHalnbHbIx Apo6er ¢ pa3HbIMW 3HaMeHaTeNsiMu, Bbl-

YUTaHWE paLMOoHalbHbIX Apo6en ¢ pa3HbiMKU 3HaMeHaTeNnsaMu, 06LINI
3HameHaTenNb.
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OpraHu3alUMOHHaA CTPYKTypa ypoKa

dopma 3agaHua Ana ydawmxcs, BbiMOJIHEHNE KOTOPbIX NPMBEAET
Srans opraHu- K [IOCTMXKEHMIO NIaHNPyeMbIX pe3ynbTaToB
nposefeHus saumm
UAAKTUYECKNE
ypoka va Yue6HuUK Ava
maTtepuansl

1. OpraH13aunoHHbIN 3Tan

2. NoctaHoBKa popmupyeMbIX pe3ynbTaTtoB U 3agay ypoka. Motusauusa yie6Hon
OesATeNbHOCTU yyalluxcs

3. MNpoBepka gomallHero 3agaHusa

4. AKkTyanusa- ) YcTHo. MNpeacrtaBbTe B BUAE APO6U BbiparKeHUe:
LM 3HaHUH 2 1 1 1
1) =-=; 4) — - —;
) a b ) 6ab 2ab
m  mn a ab
3 5 5 3
3) ———; 6) —+—.
) 2xy 3ay ) be2 " be
5. 3akpenne- O] N2 106 (5-8), 108 (4-6), 110 (5-8),
HUE U3YYEHHO- 112 (1-4),114
a0 J = = 0 = ) - T e e
n N2 26 (1-3)
6. KoHTponb 7 N2 24 (4-6),
U KoppeKuus 25 (4, 5)

3HaHUI

7. MoBTOpPEHMKE 7 N2 135

8. Pednekcus OTBeTbTE Ha BOMNPOCHI.

y4yeGHoMm 1. Yto Bam 6onee BCero yaanocb BO BPeMS ypOKa?
nesfATeNbHOCTH 2. Kakune B1Aabl 4eATENbHOCTU GblM BaMU BbIMO/THEHbI HAK-
Ha ypoKe 6onee ycnewHo? HaszoBuTe Hanbonee adGEKTUBHbIE U3 HUX.
9. Uudopma- § 3,N2109(3,4),111,113(1-3)

LuMa o AoMall-
HeM 3ajaHuun

KoMMeHTapuu K yrnpaKHeHUsm

Ne¢ 112, 113. IIpu pemeHnn 5TUX 33a9 MOYKET OKa3aTbCs IIOJIE3HBIM COBET: pac-
KJIQJ[bIBATh 3HAMEHATEIN HA MHOKUTEJIU.
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Tema ypoKa

Tun ypoka

PopmupyemMble
pe3ynbTarbl

lMnaHupyemsbie

TexHonornyeckas Kapta ypoka N2 12

Cno)<eHue U BbluUTaHUE pPaLiMOHaA/IbHBIX ApPOGe ¢ pa3HbIMU 3HaMe-
HaTenamu

YpOoK 3aKpenneHns 3HaHui

MpeameTHbie: GOPMUPOBATb YMEHUE CKNabiBaTb U BblYUTaTb paLno-
HanbHble APO6M C Pa3HbIMU 3HAMEHATENAMU.

JIn4HOCTHBIE: GOPMUPOBaTL YMEeHUe NpeacTaBnsaTb pe3dynbTaT CBOeN
OEATENIbHOCTH.

MetanpegmeTtHbie: $GOpMMPOBaTb YMEHWEe COOTHOCWUTb CBOMW AEW-
CTBUWS C NIAaHUPYEMbIMU pe3yNbTaTamu.

Yyalmncs HayduTcs pellatb MateMaTU4yecKue 3ajadu, UCMonb3ys

pe3ynbTarbl CNOXEHMWE Y BblYMTaHUE paLMOHalbHbIX AP06EN ¢ pa3HbIMWM 3HAMeHa-
TENAMMU.
OcHoOBHbIe CnoxxeHue PaunoOHaNbHbIX np06e171 C Pa3HbIMMW 3HaMeHaTeNdMun, Bbl-
MOHATUSA YUTaHMEe paLlMOHalbHbIX ,D,p066|7| C Pa3HbIMW 3HaMeHaTeNaMHu, O6LL|,V|I7I
3HamMeHaTeb.
OpraHu3saLMoHHasa CTPYKTypa ypoKa
dopma 3aaaHusa 419 yyalmxcs, BbINoJHEHUE KOTOPbIX NpUBEAET
Sranbl opraHu- K AJOCTUKEHUIO NNIaHUPYEMbIX pe3yibTaToB
nposeaeHus sauun
UAaKTUYECKHe
Yypoka va Y4e6HuK Ava
maTepuansl
1 2 3 4

1. OpraHu3auMoHHbIM 3Tan

2. NocTaHOBKa ¢popMUpPYyeMbIX pe3ynbTaToB M 3ajay ypoka. MotuBauumsa yueGHoOM
LEeATeNbHOCTU yyalumxcs

3. MpoBepKa gomallHero 3agaHusa

4. AKTyanusa-
Uus 3HaHUM

(] YcTHo. lMNpeactaBbTe B BUAE AP06KM BbipaxKeHue:
1)i+1; 3)5—2; 5)g+a;
b n a
2)1+2; 4)§—3; 6)m—§.
X c m
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OKOHYaHue

1 2 3 4
5. 3akpenne- ) Ne 112 (5-8), 115, 117 (1, 2),
HUE U3YYEHHO- 119 (1)
FO MaTePMaIa [~ - 7" [ 77T mooooomeooooeosooooosoooosoooioooooooosoooioooooos
n Ne 27 (1, 2)
6. NMoBTOpPEHUE 7 N2 136

7. Pednekcus

MpononKnTe BbiICKasbiBaHWs 06 ypoKe.

LS o foMall-
HeM 3ajaHuu

y4yeGHOM 1. Ha ypoke g y3Han(a) ... .
neAaTenbHOCTU 2. Ha ypoke s Hayuuncsi(ace) ... .

Ha ypoKe 3. Ha ypoke ¢ noHan(a), 41o Mory ... .
8. Uudopma- §4,N2113(4-6),116, 118

Tema ypoka

Tun ypoka

dopmupyemble
pe3ynbTarbl

lMnaHupyembie
pe3ynbTarbl

OcHOBHbIE
MOHATHSA

TexHonornyeckas Kaprta ypoka N2 13

CnoxeHue U BbluMTaHue pauuoHaNbHbIX npoﬁev"l C pa3HbiMU 3HaMme-
HaTenamu

YpOK 3aKpenneHuns 3HaHuun

MpeameTHbie: GopMUPOBaTb YMEHUE CKNablBaTb U Bbl4MUTaTb paLmo-
HallbHble 4p0o6KY C pa3HbIMK 3HAMeHaTeNsIMH.

JIn4HOCTHBIE: GOPMUPOBATL YMEHME NPEACTaB/IATb pe3y/ibTaT CBOeN
LeATeNnbHOCTH.

MertanpegmeTHble: opmMupoBaTb YMEHWE COOTHOCUTL CBOW [eN-
CTBUA C NNIaHNpyeMbIMU pe3ynbTaTaMu.

Yyaluincs Hayuutcs pellatb mMaTemaThyeckue 3adaydu, WCMosbays
C/IOXKEHWe 1 BblYMTaHWE paliMOHabHbIX APOGEN C pa3HbiMU 3HAMeHa-
TENAMM.

CnoxeHve palunoHanbHbIX Apo6ein ¢ pa3HbIMU 3HamMeHaTeNnsamMu, Bbl-

YuTaHWe paumoHasbHbIX AP06EN C pa3HbIMU 3HAMeHaTeNnsiMu, 06LLKUI
3HamMmeHarTesb.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Jranbl
npoBegeHuUs
ypoKa

dopma 3apjaHua A5 yyalumxcs, BbIMOHEHME KOTOPbIX NpUBea&T
opramu- K JOCTWXKEHMIO MIaHMPyeMbIX Pe3ynbTaTos
3auum UAaKTUYECKue
ya Y4yeOHHK Ava
maTtepuansbl

1. OpraHn3auuoHHbIN 3Tan

2. NocTaHOBKa popMUpyeMbIX pe3ynbTaToB U 3ajay ypoka. Motusauumsa yueb6Hom
OeATeNbHOCTU yvalumxcs

3. NpoBepKa gomalLHero 3agaHusa

4. AKkTyanusa-
LMs 3HAHUM

(] YetHo: N2 138, 139

5. 3akpenne-

) Ne 117 (3), 119 (2, 3), 121, 122,

HUEe U3y4YeHHOo- 124 (1, 2)
ro matepuana
6. MNoBTOpEHHUE 7 N2 137

7. Pedbnekcus

Bbi6epuTe yTBEPKAEHME, KOTOPOE, NO BalleMy MHEHMIO,

LuMsa o goMall-
HeM 3aJaHuu

y4ye6HoM OyfeT xapaKTepu3oBaTb JoMallHee 3ajaHue.
LesATeNbHOCTH 9 nymalo, foMalHee 3agaHue ang MeHs 6yaeT:
Ha ypoKe a) NErKUM /TPYAHbIM;

0) UHTEPECHBIM/HEUHTEPECHbIM.
8. Uudopma- § 3, N2 120, 123, 125

Tema ypoKa

Tun ypoka

Popmupyemble
pe3ynbTarbl

TexHonornyeckas Kapta ypoka N2 14

Cno)keHue U Bbl4UTaHUE paLiMOHa/IbHBIX ApPO0Ge ¢ pa3HbiMU 3HaMe-
HaTenamu

YpoK 0606LeHNs 1 cucteMaTndalmm 3HaHUm

MpeameTHbie: GOPMUPOBATL YMEHWE pellaTh MaTemMaTuieckue 3aaa-
YW, UCMOMb3YS CNOXKEHUE U BblUMTaHWE paLlMOHaNbHbIX Apo6Gei ¢ oau-
HaKOBbIMUW 3HAMEHATENAMM.

JInYHOCTHBbIE: GOPMUPOBATL YMEHWE MPEeCTaBNATb Pe3ynbTaT CBOEW
[eATeNbHOCTH.

MertanpegmeTtHbie: $GOpMUPOBaTb YMEHWE COOTHOCWUTb CBOMW AEW-
CTBUS C NI@aHUPYEMbIMU pPe3yNbTaTamu.
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lMnaHnpyemble

Yyalmncs HayduTcsl pellaTb MaTeMaTuyecKue 3ajayu, UCMonb3ys

pe3ynbTarbl CNOXKEHMWE W BblYUTAHUE paLMOHalIbHbIX Ap06ei ¢ 0AMHAKOBbIMW 3HA-
MeHaTeNAaAMMU.
OCHOBHblE CnoxkeHune paLuoHanbHbIX Apo6el ¢ pa3HbiMU 3HAMEHATENAMMU, Bbl-
MOHATHSA YyuTaHWE paLMoHalbHbIX APOGEN ¢ Pa3HbIMU 3HAMEHATENSIMU, OBLLWIA
3HaMeHaTeNb.
OpraHu3alUMOHHaA CTPYKTypa ypoKa
dopma 3agaHua Ana ydawmxcs, BbiMOJIHEHNE KOTOPbIX NPUMBEA&T
Sranb opraHu- K [IOCTMXKEHMIO NIaHNpPyeMbIX pe3ynbTaToB
nposefeHus saum
UAaKTUYECKNe
ypoka va Yue6HuUK Ava
maTtepuansl

1. OpraH13auMnoHHbIN 3Tan

2. MocTtaHoBKa popmupyembix pe3ynbTaToB M 3agay ypoka. MotuBaums y4e6HoOM
OeAATeNbHOCTU yyalluxcs

3. MNpoBepka aomalluHero 3agaHusa

4. AKTyanusa- ) YCTHO. YKaXX1Te BepHble paBeHCcTBa:
Lus 3HaHWH 4a 4a+b 4 9dp-4
1) —~+1= ; 39— = ;
VB T b R S
2)§_£:8—x; 4)£_i:2a—15c_
Xy x Xy 5¢ ac Sac
5. 0606w eHne ) Ne 124 (3, 4), 126, 128, 130, 132
M cucTemMaTu-
3auusa 3HaHuUMn
6. KoHTponb N2 26 (4-6),
U KoppeKuusa 27 (3,4)
3HaHU1
7. MoBTOpEHUE n N2 142

8. Pednekcus

OTBeTbTE Ha BOMNpPOC.

Luu1sa 0 AoMalu-
HeM 3ajaHuun

y4yeGHom KaKwne atanbl ypoKa Bbl cunTaeTe Haubonee yaadyHbiMU U MO-
NEeATeNbHOCTU yemy?

Ha ypoke

9. UHdopma- §4,N° 127,129,131
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Ne 129. Mmeem:

1 1

KomMMeHTapuu K ynpaKHeHUsam

1 1 1 111
(a—l)(a—3)+(a—3)(a—5)+(a—5)(a—7)_Q(a—S a_1)+

+_( _1j+1(1_1)=1(1_1j= 3
2la-5 a-3) 2\a-7 a-5 20la-7 a-1 (a-7(a-1)"

N¢ 130. CienyeT CI0KUTH IEpBBIE ABe Apodu. K moayuyeHHo 1pobu npudaBUTh
TPETHIO IPOOL U T. JI.

Ypok N2 15

KoHTponbHasa pa6éota N2 1

§ 5. YMHOXeHue U feNleHne pauuoHanbHbIX APOGEN.
Bo3BeaeHue pauuoHasbHOW APOOU B CTEMNEHb

Tema ypoka
Tun ypoka

dopmupyembie
pesynbTathi

MnaHupyemsbie
pe3ynbTarbl

OcHoBHbIe
MNOHATUSA

TexHonornyeckas Kapta ypoka N2 16

YMHOXeHUue U fe/ieHue paLuoHabHbIX ApoGen
YPOK n3y4yeHns HOBOro matepuana

lNpegmeTHbie: GOPMUPOBATL YMEHUE MPUMEHATb MPaBuia YMHOMXKe-
HUS U JeNeHnsa pauuoHasbHbIX Apo6en.
JIn4HOCTHbBIE: GOPMMPOBATb YMEHUE KOHTPOMPOBATL MpoLecc y4eb-
HOM U MaTeMaTUYECKON AeATENbHOCTH.

MeTtanpeaMeTHble: pa3BMBaTh NMOHWMaHUE CYLLHOCTU anropuTMmuye-
CKMUX NPeAnnUCaHnii U yMeHne AencTBOBaTb B COOTBETCTBMM C MPe/sio-
YXEHHbIM asropUTMOM.

Yyalmmncs HayqyuTCcs NPUMEHSATb NpaBuia YMHOXEHUS U AeNeHns pa-
LIMOHaNbHbIX PO6GEN.

MpaBKno yMHOXEHUS paLnoHanbHbIX 4p0o6en, NpaBuno AeneHus pa-
LIMOHaNbHbIX APO6GEN.
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OpraHu3alUMOHHaA CTPYKTypa ypoKa

dopma 3agaHua Ana ydawmxcs, BbiMOJIHEHNE KOTOPbIX NPMBEAET
Srans opraHu- K [IOCTMXKEHMIO NIaHNPyeMbIX pe3ynbTaToB
nposefeHus saumm
UAAKTUYECKNE
ypoka va Yue6HuUK Ava
maTtepuansl

1. OpraH13aunoHHbIN 3Tan

2. NoctaHoBKa popmMuUpyeMbiX pe3ynbTaToB ypoKa. MoTuBauus yueGHom
OesATeNbHOCTU yyalumuxcs

3. AKktyanusa- ) YctHo: N2 140

Uus 3HaHU1

4. U3y4yeHue 0] TeopeTnyeckuin matepman § 5, c. 35,
HOBOro maTe- npumep 2

puana

5. NMepBuUYHOE (0] Ne 144, 146 (1-5), 148, 149
BAKPEMIEHME [ === =m= === mm=mmemme s oo oo ool onooosoesosoosoe
HOBOro MaTte- 7 Ne 28 (1-3)

puana

6. MNoBTOpEHME n N2 170

7. Utoru ypoka Bonipochl 1, 2

8. UHdopma- § 5, Bonpochkl 1, 2, N? 145, 147, 150
uua o Jomall-
HEM 3ajlaHum

MeToaunyeckue pekomeHgauum

Kax mpaBmio, naydeHue 3TOU TEMbl HE BBI3BIBAET 3aTPYSHEHUH y yda-
ITUXCSL.

ITpu pemennn 3a1a4 3TOU TEMBI B IEPBYIO OYEPED OYAYT UCIOTb30BATLCS
HABBIKH, IPUOOpETEHHDIE TP U3ydeHnH § 2.

Yyamuecs: ZOJKHBI YCBOUTH, YTO B BBIPAKEHHAX BUIA

C.
CIIENNTH IE€PEMHOKATD BLIPDAKEHUS, CTOSIUE B YUCIUTE e U 3HaMeHaTese. JKe-
JIATEJIbHO, €CJTM 3TO BO3MOKHO, IIPEJBAPUTETHHO MPOU3BECTH coKpamenue. Cie-
JlyeT HallOMHUTD, YTO JUIS 3TOTO IIeJeCOOOPA3HO PACKIAALIBATH MHOTOWIEHBI HA
MHOXHTEJIH IO TEX II0P, II0KA 3TO BO3MOXKHO.

CrenyeT 106MBATHCA OT YYAIUXCS 3AIIMCU OKOHYATEJIBLHOT'O OTBETA B BUJIE
HECOKPATUMOI Jpoou.

HE CIeayeT
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PaszbsicHss npaBrIo BO3BEIEHNS PAIIMOHATIBHOM IpDOOH B CTEIIEHD, CJIEIYET
OOpaTUTh BHUMAHHE YIAIUXCsI HA HEOOXOAMMOCTD OTAEIBbHO OTOBOPUTD CIIydaii,
KOTI/la II0Ka3aTesb CTEIIEHN PaBeH eANHUIIE.

Tema ypoKa

Tun ypoka

Popmupyemblie
pesynbTartbl

lMnaHupyemsbie

TexHonornyeckas Kapta ypoka N2 17

YMHOXeHUe U AeleHue paluoHanbHbIX Apo6ei. BosBegeHue payuno-
HaNbHOM APOGU B CTENEHb

KomMGMHWPOBaHHbIN YPOK

MpegmeTtHble: GOPMUPOBATL YMEHWE BbIMONHATL YMHOMXKEHUE U aene-
HWe paLMOoHalbHbIX AP06e, MPUMEHATb NPaBUIO BO3BEAEHUSA paLy-
OHaNlbHOM APO6KM B CTEMEHD.

JIn4HOCTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLLEHUE K 0BYHEHMIO.

MeTtanpeamMeTHble: pa3BMBaTb NOHWUMaHUE CYLLHOCTU anropuTMuye-
CKMUX NPeAnnUCaHnii U yMeHne AenNcTBOBaTb B COOTBETCTBMM C Mpe/sio-
YKEHHbIM anropUTMOM.

Yyalmmncs HayduTcst BbIMOMHATb YMHOXEHWEe U AefleHne paLunoHalb-

pesynbTartbl HbIX AP0GEeN, NPUMEHSTL NPaBMUIO BO3BEAEHUS PaLlMOHaNbHON APOo6K
B CTeMNeHb.
OCHOBHble MpaBnno YMHOXEHUS paLuoHanbHbIX APo6er, NpaBuUNo AeNeHus pa-
MOHATHUS LIMOHaNbHbIX Apo6eW, NpaBUIo BO3BEAEHMS paLlMOHaNbHOW Apo6u B
CTeneHb.
opraHVI3aL|,VIOHHaF| CTPYKTYpa ypoKa
dopma 3apfaHua ANns y4almxcs, BbINONHEHME KOTOPbIX NpuBeaéT
Jtans opraHu- K [JOCTMXKEHMIO NIaHMPyeMbIX pe3ybTaToB
npoeeaeHus sauun
ypoKa va V4e6HIK AunpaKkruyeckune
maTtepuanbl
1 2 3 4

1. OpraHusauunoHHbIN aTan

2. MNocTaHOBKa popmMUpyeMbIX pe3ynbTaToB M 3ajay ypoka. MotuBauuma yue6GHOM
AeATEeNbHOCTU yyalluuxcs

3. NpoBepKa gomallHero 3agaHusa

4. AKTyanusa-
LA 3HAHUN

(] YcTtHOo: N2 141
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OKOHYaHue

1

2 3 4

5. 3akpenne-
HUE U3YYEHHO-
ro matepvana

® | Ne 146 (6-10), 151

6. U3yyeHue
HOBOro marte-
puana

TeopeTnyeckuin matepman § 5, c. 36,
npumep 3

7. MepBHYHOE
3aKpenneHue
HOBOro mare-
puana

Ne 153

8. MNoBTOpPEHME

n Ne 171

9. Pednekcus

MpoaonxuTte BbiICKa3biBaHUA 06 ypOKe.

Luu1s 0 AoMall-
HeM 3ajaHuu

y4yeGHOM 1. Ha ypoKke anst MeHs 6bin10 BaXHo ... .
nefATeNbHOCTH 2. Ha ypoke MHe 6bl10 CMOXKHO ... .

Ha ypoKe 3. YpPOK NoMor MHe 3aaymMaTthbCs O ... .
10. Utorun Bonpoc 3

ypoKa

11. Undopma- § 5, Bonpoc 3, N2 152, 154, 172

MeToaunyeckue pekomeHaaLum

Paszbsacussa IIpaBUJIO BO3BEACHM A paL[HOHaIIbHOﬁ ,Z[pO6I/I B CTCIICHDb, CJIICAYET
O6paTI/ITb BHMMAHME ydalllUXCAd Ha HCO6XOI[I/IMOCTB OTAC/TIbHO OTOBOPUTDH Cleqaﬁ,
KOrja 1noKa3aTeJJb CTCIICHU PaBEH CAMHUIIC.

Tema ypoKa

Tun ypoka

dopmupyembie
pe3ynbTarbl

TexHonornyeckas Kapta ypoka N2 18

YMHOX€eHUe U fieNieHue paLuoHanbHbIX gpo6ei. BosBeaeHue pawuo-
HaNbHOW ApPO6GM B CTEeNEeHb

YPOK 3aKpenneHns 3HaHum
lMpeameTHbie: GopMMpPOBaTL YMEHWE YNPOLLATh BbipaXeHUs, UCMNOJb-

3ys NpaBuia YMHOXEHUS U AeNeHnsa paLMoHalbHbIX Apo6ew, MpaBuio
BO3BEe[EHUSA paLMoHanbHOM 4pobu B CTeNEHb.
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JIn4HOCTHBIE: GOPMUPOBaTL CMNOCOGHOCTL OCO3HAHHOrO BbiGOpa U
NOCTPOEHUS AalibHENLIEN UHAWBUAYANIbHOW TPAEKTOPUN.

MetanpeameTHbie: pa3BuBaTb NOHUMaHWE CYLLHOCTU anroputmMuye-
CKMX NpeanucaHni 1 yMeHne AencTBoBaTb B COOTBETCTBUM C NPeELSIO-
HEHHbIM anropnuTMom.

Mnaunpyembie Yyalimics HayduTcsl ynpoLlaTh BbipayKeHWs, UCNob3ys NpaBunia ym-
pesynbTatbi HOXEHWUA U AeNeHWs1 palMoHabHbIX ApoGei, NPaBuIo BO3BedeHWs
paLuoHanbHoM 4po6U B CTEMEHb.

OcHOBHblE MpaBWI0 YMHOXEHUA paLMOHanbHbIX APO6EN, NPaBUIo AeNeHus pa-
MnoHATUSA LMOHasbHbIX Apo6ei, NpaBuio BO3BEAEHUS paLMOHaNbHOM Apo6bu B
cTeneHb.

OpraHu3aLMoHHasa CTPYKTypa ypoKa

®opma 3afaHns ANs y4alUnXCs, BbINOJHEHNE KOTOPbIX NpUBEeAET
Sransi opraHu- K IOCTHIXEHMIO MNIaHUpyeMbIX Pe3y/bTaToB
nposefeHus saum
naaKTUYecKne
Yypoka i Y4eGHUK Ava
martepuanb
1 2 3 4

1. OpraHu3auMnoHHbIN 3Tan

2. MNocTaHOBKa ¢popmMUpyeMbIX pe3ynbTaToB M 3ajay ypoka. MotuBaumsa y4e6HOM
LesiTeNbHOCTU yyalymxcs

3. MpoBepKa gomaluHero 3agaHusa

4. AKTyanusa- o} YCTHO. BbINONHNUTE BO3BEEHNE B CTEMEHb:
Uusa 3HaHUM 2\3 3 5
1|5 -5 | B [—“3b2] .
a 5y 2c¢d®
3
2x \ . a*b 4,
2\ -5 ) o6 |
3y 2c
5. 3akpenne- (] Ne 155, 157, 158 (1-5), 160
e = L e T
ro matepvana n Ne 31,32 (1, 2)

6. MoBTOpPEHUE 7 Ne 173

7. Pedpnekcus OTBETbTE Ha BOMpOC.

y4yeGHOM KaKwue atanbl ypoKa Bbl cyuTaeTe Hanbonee yaaqyHbiMU U MO-
neAaTeNnbHOCTU yemy?

Ha ypoKe
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OKOHYaHue

1

2 3 4

8. UHdopma-
uMa 0 goMall-
HeM 3ajaHuun

§ 5,N2 156,159, 161

TexHonornyeckas Kapta ypoka N2 19

Tema ypoKa YMHOXeHue U AeneHue panuoHanbHbiX Apo6ei. Bo3BegeHue payuno-
HaNbHOW APOGU B CTENEHDb
Tun ypoka YPOK 0606LeHUs U cUcTEMaTU3aL MM 3HaHUI
dopmupyembie MpeameTHble: opMMpPOBaTbL YMEHUE pellaTb MaTeMaTUieCcKue 3aaa-
pe3ynbTarbl YW, UCMNOMb3Ya NpaBMIa YMHOXEHUSA U OeNeHUs palMOoHanbHbIX APO-
6en, NnpaBuIo BO3BEAEHMS paLlMOHaNbHON APOOK B CTEMEHD.
JINYHOCTHbIE: pa3BUBaTb NOTOBHOCTb K CamMooOpa3oBaHMio U pelle-
HUIO TBOPYECKNX 3aay.
MertanpegmeTHbie: GOpMUpPOBaTL YMEHUE CTaBUTb U GOpMynMpoBaTh
ans ce6s HOBble 3ajayn B y4€6e U No3HaBaTelbHOM AESATENIbHOCTH.
lMnaHnpyembie Yyalwumcsa HayduTcs pellaTb MaTtemaTU4yeckue 3afayu, UCrosib3ys
pe3ynbTarbl npaBuia YMHOXEHWUS U AeNleHWs palMOHanbHbIX ApoGer, npaBuo
BO3Be/[EeHNS paLMoHanibHOW Apo6u B CTENEHb.
OcHoBHbIE MpaBMNO YMHOXEHUS paLMOHaNbHbIX APO6GEN, NPaBUIO AeNeHUs pa-
MOHATHS LIMOHaNbHbIX ApO6GEN, NpaBuNO BO3BEAEHWUS paLMOHaNbHON APO6U
B CTEMEHb.
OpraHusauunoHHas CTPYKTypa YpoKa
dopma 3agaHua ana yqalmxcs, BbiNoJIHEHUe KOTOPbIX NPUBEAET
dranb opraHu- K LOCTMIKEHUIO NJIaHUPYyeMbIX Pe3ybTaToB
nposeaeHua sauum
UWaaKTU4YeCKue
ypoKa il Y4yeGHUK Ann
maTtepuanbl
1 2 3 4

1. OpraH13auMnoHHbIN 3Tan

2. NoctaHoBKa GpopmupyeMbiX pe3ynbTaToB U 3agay ypoka. MotuBauus y4eGHon
OeATeNbHOCTU yyalluuxcs

3. MpoBepKa aomallHero 3agaHusa
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OKOHYaHue

1 2 3 4
4. Aktyanusa- o) YCTHO. YNpOCTUTE BblpaxeHue:
LA 3HaHW 1) 24 > 5) 2412 49y
)7.1461’ ) 7y4'48x27
as [ _a?). 2. 5y*
2 1sp [ 3b] P I g
5. 0606wWweHue o) Ne 162, 164, 166, 168
M CUCTEMATM- [ oo oo oo oo oo oo oo oo oo
3aLua 3HaHUN n Ne 33, 34
6. KoHTponb Ne 28 (4), 29 (2, 3),
M KoppeKuums 30 (3),32(3)
3HaHuUH
7. MNoBTOpeHue 7 Ne 174,175

8. Pednekcus

OTBeTbTE Ha BOMpOC.

LS 0 AoMall-
HeM 3ajaHuu

y4yeGHOM Kakune Buabl 4esTenbHOCTM Obliv BaMW BbINOSHEHbI HANb60-
neaTeNnbHOCTU nee ycneuwHo? HasoBuTte Hanbonee apGEeKTUBHbIE U3 HUX.
Ha ypoKe

9. UHdopma- § 5,N? 163, 165, 167, 169

N¢ 162. lImeem: (

Ne 164. lImeem:

X - =
X

1

x2+%+8—8:41; (x+
X

2
j — 81. Orcioma 2 -2 + 42 = 81; a2 +
X

KomMMeHTapuu K ynpaxKHeHUsam

1

FZSS'

4\ 4\
—) -8 =41; (x+—j =49. Orcrona
X X

PR e R §
x x

§ 6. ToxxpecTBeHHbIe Npeoopa3oBaHUs paLUOHaIbHbIX BblipaXKeHUn

Tema ypoka

Tun ypoka

TexHonornyeckas Kapta ypoka N2 20

ToxaecTBeHHbIe Npeoopa3oBaHUSA paLUOHaIbHbIX BbipaXKeHUn

YpOK U3y4eHus HOBOro Matepuana
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dopmupyembie

MpegmeTHbie: GopMKUPOBaTL YMeHWe Npeo6pas3oBbiBaTb paLiMoHas b-

pe3ynbTarbl Hble BblpaXeHus.
JInyHOCTHbIE: GOPMUPOBATL MHTEPEC K M3YYEHUIO TEMbI U KenaHue
NPUMEHATb |'|p|/106p6TéHHb|e 3HaHNA U YMEHUA.
MeTtanpeamMmeTHbie: pa3BuBaTb MOHMMaHWE CYLLHOCTU anroputmMuye-
CKMX MpeanncaHui 1 ymeHne AercTBOBaTb B COOTBETCTBUM C NPEAJIO-
EHHbIM aroOpPUTMOM.
I'InaHMpyeMble y‘-laLIJ,VlVICﬂ Hay4unTca I'lpeO6pa3OBblBaTb pPaunoHabHbl€ BblpaXKeHU4.
pe3ynbtaTtbl
OCHOBHbIE ToxkaecTBeHHble Npeobpa3oBaHMsa paLMOHabHbIX BbIParKEHUN.
MOHATHS
OpraHu3aLMOHHas CTPYKTypa ypoKa
3apaHus 4515 yyalmxcs, BbiNoJHEHUEe KOTOPbIX NpUBea&T
3 ®dopma
Tankel opraHu- K LOCTMXKEHUIO NJTaHUPYyeMbIX pe3ynbTaToB
nposegeHus 3L
MaaKTU4ecKue
Yypoka il Yye6HMK Aua
martepuansl
1 2 3 4

1. OpraH1M3auMnoHHbIN 3Tan

2. NoctaHoBKa GpopmupyeMbiX pe3ynbTatoB ypoKa. MoTuBauus yue6Howm
OeATeNbHOCTU yyalluxcs

3. AKTyanusa-
LiMA 3HaHUN

0} YcTHO.
BbinonHuTe AencTBus: )
2
pi2 . 5120, 5)(12) :
y oy y 14 Yy
12 y? 12 14
2) == _7 . 4y == . =2,
)J/ 14’ )J/ y?

4. U3y4yeHue
HOBOro mare-
puana

) TeopeTnyecknin matepunan § 6

5. NMepBuHYyHOE
3aKpenneHue
HOBOro mare-
puana

® N2 176 (1-5), 178 (1-3), 180 (1-3)

6. MNoBTOpEHME

n Ne 193, 194
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OKOHYaHue

1 2 3 4
7. Pednekcus Mpoaonute BbiCKa3biBaHUS 06 yYpOKe.

y4yeGHOM 1. 3HaHKS, NONy4YeHHbIE Ha YPOKEe, MHE HEOBXOAUMSI ... .
neaTeNnbHOCTU 2. Ha ypoke g nonyyun(a) nonesHyto MHGopMaLmio 0 TOM, YTO
Ha ypoke

8. UHdopma- §6,N2 177 (1-4),179 (1, 2),

Luu1a o AoMall- 181 (1, 2)

HeM 3ajaHuu

MeToauyeckue pekomeHgauum

K MOMCHTY U3Y4C€HUA 3TOU TEMBI yqamuecs Hay9nauChb BbIITOJIHATD apmq)-
METHYECKHE JEHCTBUSA C PAlMOHAIBLHBIMHA APOOSAMU. 3XeCh UM IPEICTOUT Ha-
YIUTBCS IPUMEHATH 3TU HABBIKM B KOMIIJIEKCE, CAMOCTOSATEILHO OIIPE/EIsAs HyK-
HbIC HpI/IéMbI " IIOPAAOK UX ITPUMEHCHU .

yqa]J_[I/ICCH AOJIKHbI HAYIUTBHCS HpeO6paSOBbIBaTb PallMOHAJIbHbIC BbIpa-
KEHUd Kak I10 JeUCTBUAM, TaK U nenodkoil. He ciexyer HaBA3BIBATH ydammmcs
TOT WJIX MHOU c11oco6 oopMireHns pemeHus. BbI6op MOKXHO OCTaBUTD 32 yda-
IIMIICSL.

HaBbiku, KOTOpbIE TPHOOPETYT ydamuecs IPU U3y4eHUH STOTO Iaparpa-
¢a, ucxIouYNTENILHO BXKHBL. B fanbHelimeM oHn 6y11yT HCIIOJIb30BATHCS IIPU U3Y-
YEHHNU IIPAKTUICCKHU BCEX TEM IIKOJbHOT'O KypCa aJIre6pr.

ITepen usyuennem sTOi TEMbI ueﬂec006pa3Ho HAIIOMHUTD YIaIAMCs CIIO-
COOBI JJOKA3ATENbCTBA TOXKIECTB.

Crnenyer oTMeTUTD, YTO (DOPMYJIHNPOBKA YCIOBUS IIpUMepa 2, pa3oOpaHHOrO
B mmaparpadpe, He BCerzia IMIOHATHA ydamuMcs. Hago o6paTuTh Ha 3TO BHUMAHHE.

TexHonornyeckas Kapta ypoka N2 21

Tema ypoka ToxkpecTBeHHble Npeo6pa3oBaHUA paLMOHa/IbHbIX BblpaxKeHUMH

Tun ypoka YPpoK 3aKpenyieHns 3HaHu1

dopmupyemsbie MpeameTtHble: dopMUpPOBaTL YMEHWE Npeobpa3oBbiBaTh paLoHab-
pesynbTarbl Hble BbIpaXeHus.

JInyHOCTHbIE: GOPMUPOBATb UHTEPEC K MIYHEHUIO TEMbI U XKenaHue
NPUMEHSTb NPUOBPETEHHbBIE 3HAHUSA N YMEHMS.

MeTtanpeameTHbie: pa3BuBaTb NOHUMaHUe CYWHOCTH anropntmunye-
CKMX NpeanucaHum u yMeHue 4encTtBoBaTb B COOTBETCTBUU C NMPeaso-
HKEHHbIM a/Ir OPUTMOM.
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lMnaHnpyemble

Yyalmmcs Hayuntcs npeobpasoBbiBaTb paLMOHabHble BblPaXeHUs.

pe3ynbTarbl
OCHOBHbIE ToxaecTBeHHble Npeo6pa3oBaHnsa paLMOHabHbIX BbiparKeHWUNM.
MOHATHUSA
OpraHusaLMOHHas CTPYKTypa ypoKa
dopma 3apaHusa 4N yqawmxcs, BbINOJHEHUE KOTOPbIX NpUBeaET
Jrans opraHu- K JOCTUKEHUIO NNIaHUPYEMbIX pe3ynbTaToB
nposBejeHUs saLun
ypoka va Y4eBHUK AupakTuyeckue
martepuansl

1. OpraH1M3auMnoHHbIN 3Tan

2. MocTtaHoBKa popmupyembix pe3ynbTaToB M 3ajay ypoka. MotuBaums yue6HoOM
OeATeNbHOCTH yyalluxcs

3. MpoBepka gomalluHero 3agaHusa

4. AKTyanusa- 0] BbinonHuTe gencrems: 5
LS 3HaHUI 5 1 a* 21 3

1) = - 3) — - =—; 51—1.

) a a? ) 14" a )(xj

¥ 7 22 11

2) —+ —; 4) = —/;

V1278 )2 x
5. 3akpenne- O] Ne 176 (6-10), 178 (4-6), 180 (4-6)
HUE UBYUEHHO- |- oo
ro matepuana U Ne 35 (1, 3, 4)
6. NMoBTOpPEHUE 7 N2 195, 196

7. Pednekcus

MpoaomnTe BbiCKa3blBaHMA 06 YPOKeE.

Luus 0 AoMall-
HeM 3ajaHuu

y4yeGHOM 1. CamMblM MHTEPECHbLIM Ha YPOKE AJ11 MEHS BbINIO ... .
nedaTenbHOCTU 2. Ha ypoke g Hayyuncs(ace) ... .

Ha ypoKe 3. Ha ypoke g1 xoten(a) 6bl ewé y3Hathb ... .

8. Uudopma- §6,N2 177 (5-8),179 (3, 4),

181 (3, 4)
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Tema ypoKa
Tun ypoka

PopmupyemMblie
pesynbTartbl

lMnaHupyemsbie

TexHonornyeckas Kapta ypoka N2 22

ToxKaecTBeHHbIe Npeo6pa3oBaHUs paLMoHaIbHbIX BbipaXeHHuit
YPOK 3aKpenfieHns 3HaHuM

lpegmeTHbie: GopmMmnpoBaTb yMeHWE NpeobpasoBbiBaTb paLMoOHalb-
Hbl€ BbIpaXKeHus.

JIn4HocTHble: GOpMUPOBaTb yMeHWe MNaHWpoBaTb CBOU AEeNCTBUSA
B COOTBETCTBUM C y4E€BHbIM 3aJaHNEM.

MeTtanpeameTHblie: pa3BuBaTh NMOHUMaHUE CYLHOCTW anropuTmMuye-
CKMX NPeAnucaHuin 1 yMeHue AeicTBoBaTh B COOTBETCTBUM C NPEAso-
YEHHbIM anropUTMOM.

Yyalmmcs HayymTca npeobpasoBbiBaTbh pauMoHabHble BblparKeHuUs.

pe3ynbTarbl
OCcHOBHble ToxaecTBeHHble Npeo6pas3oBaHMs PaLMOHANbHbIX BblPaXKEHWU.
MOHATUSA
OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3agaHua anea yyawmxcs, BbIMoJHEHUE KOTOPbIX NPUBEET
Jtans opraHu- K JOCTUXKEHMUIO NNaHUPyeMbIX pe3ybTaToB
nposeaeHus sauuin
ypoKa va V4eBHUK OunpakTuyeckue
marepuansl
1 2 3 4

1. OpraHu3auMnoHHbIM 3Tan

2. NocTaHoBKa popMUpyeMbIX pe3ynbTaToB U 3ajay ypoka. Motusauus yue6Hom
OEeATeNbHOCTU yyalumxcs

3. NpoBepKa gomalLHero 3agaHusa

4. AKTyanusa-
LMs 3HAHUM

o) 3anonHuTe NPOnycKy:
3 O 3x-8, 6 O 1.
Dy o= 2 VaoTd
3
O 1 11-5x. 0) 64
2 Frg="z 5)(y) =5
6 O 5.
¥ 202
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OKOHYaHue

1

2 3 4

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

) N2 182, 184, 186 (1, 2), 188 (1)

6. MNoBTOpPEHME

n Ne 197, 198, 204

7. Pedbnekcus

MepeyncnnTe OCHOBHbIE NMPOBGAEMbI U TPYAHOCTH, KOTOPbIE

LS o foMall-
HeM 3ajaHuu

y4yeGHOM Bbl UCMNbITbiIBaNM BO BpeMS ypoka. Kaknmu cnocob6amu Bbl UX
neATeNbHOCTU npeononeBann?

Ha ypoKe

8. UHdopma- § 6, N2 183, 185, 187 (1)

KoMMeHTapuu K yrnpaxKHeHUsm

N2 186, 187. 351eCh 11€71€CO0OPA3ZHO O(POPMUTDH PEIIEHUE IO TEHCTBUAM.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

lMnaHupyemble
pesynbTarbl

OCHOBHbIe
MOHATUSA

TexHonornyeckas Kapta ypoka N2 23

ToxaecTBEeHHbIe Npeoopa3oBaHUA paLuUoOHa/ibHbIX BblpaXKeHUn
YpoK 0606L1eHNs 1 cucTeMaTU3aLmMm 3HaHUM

MpegmeTHbie: GopMKUPOBaTL YMeHWe Npeo6pas3oBbiBaTb paLMoHas b-
Hble BbIPAXKEHWS.

JINYHOCTHbIE: HOPMUPOBATbL YMEHME MNaHMPOBaTb CBOW AEUCTBUS
B COOTBETCTBMU C y4EOHbIM 3ajaHUEM.

MeTtanpeagmeTHble: pa3BUBaTb NOHUMAHUE CYLLHOCTU anropuTMuye-
CKMX MpeanucaHuin 1 yMeHvue AeicTBOBaTh B COOTBETCTBUM C MPEAso-
YKEHHbIM anropUTMOM.

Yyalwumncs HayuuTca npeobpasoBbiBaTb paLlMOHalbHbIE BbIpaXeHHMs.

ToxaecTBeHHble Npeobpa3oBaHUs paLMOHabHbIX BbipaxKeHWU.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

dopma 3agaHus Ans yyaluxcs, BbiNOHEHWE KOTOPbIX NPUBEaET
Jtans opraHu- K [JOCTMXKEHMIO NIaHMPyeMbIX pe3yibTaToB
nposefeHus saum
UAAKTUYECKNe
Yypoka va Yue6HHK Ava
maTepuansbi

1. OpraHu3auuoHHbIN 3Tan

2. NocTaHoBKa popMUpyeMbIX pe3ynbTaToB U 3ajay ypoka. Motusauums yueb6Hom
LeATeNbHOCTU yyalumxcs

3. NMpoBepKa gomalLHero 3agaHusa

4. AKkTyanusa- o) YcTHO. HanauTe 1 ucnpasbTe OWNOKM:

LU1A 3HAHUK 1)57y_i_5yx—2_ 3)&. a 1 .
x x2  x a2 33b 342’
3  2x  3x+2x? 24c 4  6¢
X Yy X<y a a a

5. 0606L1eHune ® N2 186 (3, 4), 188 (2), 190, 192
M CMCTEMATI- |- mmm oo so oo

3aLua 3HaHUM n Ne 37, 38 (2)

6. KoHTponb N2 35 (2), 36 (1),
1 KoppeKuumsa 38 (1)

3HaHUK1

7. MoBTOpEHHUEe 7 N2 199-201

8. Pednekcus OTBeTbTE Ha BOMpPOC.

y4yeOHOM KaKkue atanbl ypoKa Bbl cHUTaeTe Hambosee yaadyHbiMU U Mo-
NeATeNbHOCTHU yemy?

Ha ypoKe

9. UHdopma- 8§ 6, N2 187 (2), 189, 191

uMsa o goMall-
HeM 3aJaHuu

KoMMeHTapuu K ynpaKHeHUaMm

N2 190 (1). HpI/I YIPOIIEHNUU 3TOTO BBIPAKEHUS MOXHO UCIOJAb30BATH TOT (baKT,
YTO BbIPAKEHME, 3aIIMCAHHOE B CKOOKaX, SIBJISIETCS MOJHBIM KBaJipaToOM.

Ypok N2 24
KoHTponbHasa pa6ota N2 2
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§ 7. PaBHOCMU/IbHbIE YpaBHeHUSl. PalMoHa/IbHble ypaBHEHUS

TexHonornyeckas Kapta ypoka N2 25

Tema ypoka PaBHocH/IbHble ypaBHEeHUS. PauoHanbHble ypaBHEHUs
Tun ypoka YPOK M3y4eHns HOBOro MmaTtepuana
dopmupyembie MpegmeTHble: choOpMMPOBATb Y yHalUXCs NpeacTaBieHne O paBHO-
pesynbTartbl CUNbHBIX YpaBHEHUSX, POPMUPOBATL YMEHME peLlaTb paLMoHabHble
ypaBHeHus.
JINYHOCTHbIE! d)OpMI/IpOBaTb UHTEpPEeC K U3YHeHUIO TeMbl U XenaHune
NPUMEHSTb MPUOBPETEHHBIE 3HAHUSA U YMEHHUS.
MeTtanpegmMeTHble: pa3BMBaTb NOHWMaHWE CYLLHOCTU anropuTMuye-
CKMX NPeAnnUCaHnii 1 yMeHne AeNCTBOBaTbL B COOTBETCTBMM C Npeao-
XEHHbIM alfTOPUTMOM.
Mnaumupyembie Yyalwumncs HayumuTca pewaTb pauuoHanbHble ypaBHEHMS.
pe3ynbTarbl
OcHoBHblE PaBHOCHU/IbHbIE YpaBHEHWUSA, CBOMCTBA PAaBHOCU/IbHbLIX YpaBHEHUH, yC-
MOHATHUSA JloBMe paBeHCTBa ,IJ,DOGI/I HYynto, airopuT™M peleHna ypaBHEHNA BUAa
A
3= 0 (roe A n B — MHOro4neHbl), paLuoHanbHoe ypaBHeHue.
OpraHusaLMOHHas CTPYKTypa ypoKa
dopma 3apaHua 419 y4almxcs, BbiNoNHEHME KOTOPbIX NpuBeaéT
Stanbl opraHu- K AOCTUKEHUIO NSTaHUPYEMbIX pe3ynbTaToB
nposefeHus 3aLum
UAAKTUYECKNE
Yypoka i Y4e6HuK Ava
matepuanbl
1 2 3 4

1. OpraH1M3auMnoHHbIN 3Tan

2. MNocTtaHOBKa popmMUpyeMbIX pe3ynbTaToB YpoKa. MoTuBauus yueGHoM
0eATEeNbHOCTU y4yalluxcs

3. AkTyanusa-
LUA 3HAHUI

0] YctHo: N2 202, 203

4. U3y4yeHue
HOBOrro mare-
puana

) TeopeTnyeckuit matepuan § 7
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OKOHYaHue

1 2 3 4
5. NMepBHYHOE 0} N2 205, 206, 207 (1-8)
3aKpenneHue
HOBOro Mare-
puana

6. MNoBTOpPEHME 7 Ne 223

7. Utoru ypoka Bonpockl 1-5
8. UHdopma- § 7, Bonpockl 1-5, N2 208 (1-5),
uua o gomall- 222,226

HeMm 3ajiaHuu

MeToaunyecKkue peKkomeHgauum

BaskxHO MOTUBUPOBATD y yUAIUXCSI HEOOXOAUMOCTD BBEJICHUS IIOHATHUS PaB-
HOCHWJIbHBIX YPABHEHMH. 3/1eCh MOKHO OOpaTUTh BHIMAHME YJAIIXCA HA TO, 9TO,
KaK IPaBWIO, NPU PENIEHUU yPaBHEHUN MM IPUXOAUIOCH 3aMEHATDL JAHHDIE
ypaBHeHU:A 60JIee MPOCThIMU YPABHEHUSAMU, PABHOCUJILHBIMU JJAHHDBIM.

3nechb 1enecoobpasHo MOBTOPUTH CBOMCTBA YPAaBHEHUN U IOAYEPKHYTD,
YTO T€ NMPeobpa3oBaHUs, KOTOPbIE OHU IIPU 3TOM HCHOIb30BATN B IPEADIIYIINAX
KJIaccaX, HEe HapyllaJIu PaBHOCHIBHOCTHU, IIO3TOMY OTAEJBHOTO BHUMAHUS IIOHS-
THUIO PaBHOCUJILHOCTHU paHee He yAeasaoch. Ocobo cienyeT oopaTuTh BHUMAHUE
Ha TO, YTO B IpaBUJIAX MPeoOpa3oBaHUs ypaBHEHUN OTAEIbHO OrOBAPUBAETCSH
«BbIpaKEHUE, HE COJEeprKallee IEPEMEHHO».

TepMun «paBHOCWIbHBIE YPABHEHUSA» IEKCMYECKHU MMOHATEH. IToaTOMy BBO-
JAMIMOE OTIPE/ie/IEHNE HE BBI3BIBAET OCOOLIX CJIOKHOCTEMH.

Yuamumca He 9acTo NpeJlaraeTcsa pelaTh ypaBHEHMs, HE UMEIOME KOp-
Hel. 1102ToOMy paBHOCUMILHOCTH YPaBHEHUN, HE UMEIOIIMX KOPHEH, CIEAyET yje-
JINTh 0COO0OE BHUMAHUE.

MoTupanuent 1151 BBEACHUS IIOHATUS PALMOHAIBHOTO YPABHEHUS ABJISAIOT-
Cs1 TEKCTOBBIE 33/[a4M, B KOTOPBIX YPABHEHMS ITOOOHOTO PO/ia ABJIAIOTCS MaTeMa-
TUYECKUMU MOJEC/ISMM.

VYuamuecs XOpouo NOHUMAIOT, KaKHE YPaBHEHUS OTHOCAT K PalMOHAJb-
HbIM. OCHOBHBIE CJIOKHOCTUA BO3HMKAIOT HA 3TAIle IIEPEX0/a OT PAIMOHAIBHOTO
YyPaBHEHHUA K COOTBETCTBYIONEH CUCTEME YpaBHEHUI U HEPABEHCTB, TeM OoJee
4TO B naparpade He pacCMaTPUBAETCS ONPE/eeHUe PABHOCUIbHBIX YPaBHEHUI
u cucreM. OfHAKO BaKHO HAYYUTD YJaIUXCsi O(POPMIATL pelleHre parioHab:
HOT'O YPaBHEHUS C ITOMOIIbIO II€PEX0/ia K PABHOCUJILHOMN CHUCTEME.
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KomMMeHTapuu K yrnpaKHeHUsm

N2 206. B 3aBucMOCTH OT BO3MOKHOCTEHN KJIacca MOYKHO NPEIIOXKUTD YIaITUMCSI

x
COCTaBUTb YPaBHEHUE, PAaBHOCWIBHOE ypaBHeHuio: 1) Ox=0;2) — =1
x

TexHonornyeckas Kaprta ypoka N2 26

Tema ypoka PaBHOCU/IbHbIE ypaBHEeHUA. PaunoHanbHblie ypaBHEHUS
Tun ypoka YpOK 3aKpenneHuns 3HaHumn
dopmupyemsbie lMpeameTHble: GopMUPOBaTL YMEHME pellaTb pauluoHasbHble ypaB-
pe3ynbTarsl HEHUS.
JIn4HOCTHBIE: GOPMUPOBATL YMEHME NPEACTaB/IATb pe3y/ibTaT CBOeN
LeATeNbHOCTH.
MertanpeameTHbie: pa3BuBaTb NMOHUMaHWE CYLLHOCTU anroputMuye-
CKMWX MpeanucaHuii U yMeHne AencTBoBaTb B COOTBETCTBUM C NPeJIo-
YEHHbIM anropuTMOM.
lnaHupyemble Yyawmmcsa Hay4ymTca pellaTb paumoHalbHble ypaBHEHUS.
pe3ynbTarbl
OCHOBHbIE PaBHOCUIIbHbIE YpaBHEHWS, CBOMCTBA PABHOCUIIbHLIX YpaBHEHWH, YC-
MoOHATUSA NOBUE paBeHCTBa Lpo6K HYNMIO, anropuTM pelleHns ypaBHeHus Buaa
A
B 0 (rne A v B — MHOrounieHbl), paLuuoHanbHoe ypaBHeEHHMe.
OpraHu3auMoHHas CTPYKTypa ypoKa
dopma 3agaHua gnsa yyawmxcs, BbiMoJIHEHUE KOTOPbIX NPUBEAET
Stansl opraHu- K IOCTWXEHMIO NIaHUPYEMbIX Pe3Y/bTaToB
npoeeaeHusa 3aunm
UWaaKTn4eckue
ypoKa va Y4e6HUK Ava
MaTepuanbl
1 2 3 4

1. OpraH13auMnoHHbIN 3Tan

2. NoctaHoBKa popmupyeMbiX pe3ynbTaToB M 3agay ypoka. MotuBauus y4e6Hon
LesiTeNbHOCTU yqalLuxcs

3. MpoBepka gomallHero 3agaHusa

4. AkTyanusa-
LiMA 3HAHUN

0} YcTHO: N2 39
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OKOHYaHue

1

2 3 4

5. 3akpenne-
HUEe U3Y4YEeHHOo-
ro matepuana

® | N2 207 (9-15), 209, 211, 212 (1-4)

n Ne 41 (1-5)

6. MoBTOpPEHUE

7 Ne 224, 225

7. Pednekcus

OTBeTbTE Ha BOMpOC.

Lus 0 AoMall-
HeM 3ajaHuu

y4yeGHOM Kakne Bnabl Ballen AesTenbHOCTU Ha YPOKe Oblan BbiNoJHe-
NeATENbHOCTHU Hbl Hanbonee ycnelwHo? HazoBute Hanbonee adPeKTUBHbIE
Ha ypoKe N3 HUX.

8. UHdopma- §7,N2 208 (6-9), 210, 213 (1-3)

Tema ypoKa
Tun ypoka

Popmupyemble
pe3ynbTarbl

lnauupyemble
pe3ynbTarbl

OCHOBHble
MOHATUSA

TexHonornyeckas Kaprta ypoka N2 27

PaBHOCUJ/IbHbIE YpaBHEeHUSA. PauuoHanbHble YpaBHEeHHUqA
YPpOK 3aKpenyieHns 3HaHum

MpeameTHbie: GOPMUPOBaTL YMEHWE pellaTb paLMoHasbHble ypas-
HeHus.

JIn4HOCTHbIE: GOPMUPOBATL YMEHWE COOTHOCUTb MOJIyYEHHbIN pe-
3y/ibTaT C NOCTaB/IEHHON LIEJbIO.

MeTtanpeameTHbie: pa3BuBaTb NOHUMaHWUE CYLLHOCTU anroputMuye-
CKMX MpeanucaHni 1 yMeHne AencTBoBaTb B COOTBETCTBUM C NPeLJIo-
HEeHHbIM anropuTtMomMm.

Yyalmics HayymTcs pellaTb palMoHabHble ypaBHEHUS, 3a1a4M ¢ Mo-
MOLLbIO PABHOCUJIbHBIX YPaBHEHUH.

PaBHOCUNIbHbIE ypaBHEHUS, CBOMCTBA PABHOCW/bHbIX YPaBHEHWH, yC-
NoBWE paBeHCTBa Apo6U Hy/io, aifOPUTM PeLleHUs ypaBHEHWUs BUAA
A

B = (0 (rne A u B — MHOrou4/IeHbI), palMoHanbHOE ypaBHEHME.
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OpraHu3alUMOHHaA CTPYKTypa ypoKa

dopma 3agaHua Ana ydawmxcs, BbiNOJHEHNE KOTOPbIX NPMBEaET
Srans opraHu- K [IOCTMIKEHMIO NIaHNpPyeMbIX pe3ynbTaToB
nposefeHus saumm
UAaKTUYECKNE
ypoka va Yue6HuUK Ava
maTtepuansl

1. OpraH13aunoHHbIN 3Tan

2. NoctaHoBKa popmMupyeMbIX pe3ynbTaToB M 3agay ypoka. MotuBauus y4e6Hon
OesATeNbHOCTU yyalLuxcs

3. MpoBepka gomallHero 3agaHusa

4. AKTyanusa- ) YctHo: N2 40

LiMA 3HAHUN

5. 3akpenne- ) Ne 212 (5-8), 214, 215, 217, 219

HUE UBYHEHHO- |77 7 |77 T T e T e
ro matepuana n Ne 42 (1, 3, 4)

6. KoHTponb n Ne 41 (6, 8), 42 (2)

M KoppeKLuus

3HaHUH

7. MNoBTOpEHUe n N2 229, 230

8. Pednekcus MpoaonnTte BbiCKa3dbliBaHUS 06 ypoKe.

y4yeGHOM 1. CamMblM MHTEPECHbLIM Ha YPOKE A1 MEHS ObIIO ... .
nedaTenbHOCTU 2. Ha ypoke g Hayuuncs(ace) ... .

Ha ypoKe 3. 9 xoten(a) 6bl ewé y3Hathb ... .

9. Uudopma- 8§ 7,N2 213 (4-6), 216, 218, 220,

uu1a o gomall- 221

HEeM 3ajaHuun

KommeHTapuu K yrnpaxKHeHUsm

Ne 221. Crenyer paccmorpets Tpu cayuast: 1) a=-9u 3a#-9;2) 3a=-9u a #-9;
3) a=3a.

§ 8. CteneHb C UenbiM oTpULaTe/ibHbIM NOKa3aTesem

TexHonornyeckas Kapta ypoka N2 28

Tema YPOKa CTeneHb ¢ ueNbiM oTpulaTe/ibHbIM NOKa3aTenem

Tun ypoKa YPOK M3y4eHus HoBOro maTepuana
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dopmupyembie
pesynbTartbl

lnaHupyemble

MpeameTHble: cHopMUPOBaATL Y YHaLLUXCH NpecTaBleHUe O CTENEHU

C UeNbIM OTpULATENIbHbIM NOKa3aTeNeM.

JInyHoCTHbIE: dopMMpoBaTb ymMeHne GOopMyInpoBaTb COOGCTBEHHOE

MHEHUeE.

MeTtanpeameTHbie: GOPMUPOBaATbL YyMEHUE ONpeaensTb NOHATUS.

Yyawumcsa HayuuTca npeactaBidTb CTENEHb B BMAE APO6U U 4pobb B

pe3ynbTartbl BU/E CTEMEHMW.
OCHoOBHble CTeneHb ¢ LiefibiM OTpULaTENbHbIM NMOKa3aTenem, cTeneHb ¢ HyNeBbiM
MOHATUSA rokasaTenem.
OpraHuM3alMUOHHaA CTPYKTypa ypoKa
dopma 3agaHus Ans yyalluxcs, BbiNOHEHWE KOTOPbIX NPUBEaET
Jtans opraHu- K [JOCTM}KEHMIO NIaHMPyeMbIX pe3ybTaToB
nposefeHus saum
UAaKTUYECKNe
Yypoka va Yue6HHK Ava
maTepuansi

1. OpraHu3auuoHHbIN 3Tan

2. NocTaHOBKa popMUpyeMbIX pe3ynbTaToB YpoKa. MoTuBauus yye6Homn
OEeATeNbHOCTU yyalumxcs

3. AKTyanusa- (o} YctHo: N2 227, 228

Uusa 3HaHUM

4. U3y4yeHue ) TeopeTvnyeckuit matepuan § 8,
HOBOIo maTe- c. 59-61 (oo onpeaeneHns cTaH-
puana [JapTHOro BMAa 41cna)

5. MNepBU4HoE [} Ne 231, 232, 234, 236-238
3aKpenneHue

HOBOro marte-

puana

6. MNoBTOpEHHUE n Ne 265, 273

7. Pednekcus

MpoaonxuTte BbiCKa3blBaHUA 06 YpPOKeE.

Lus 0 AoMall-
HeM 3ajaHuu

y4yeGHOM 1. Ha ypokKe a y3Han(a) ... .
[eAaTeNnbHOCTU 2. Ha ypoke s Hay4uncsa(ace) ... .

Ha ypoKe 3. Ha ypoke s noHan(a), 4to Mory ... .
8. Nudopma- § 8, N2 233, 235, 239
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MeToaunyeckue pekomeHgauum

ITpumepn! N3 MAKPO- U MUKPOMUPA ABJISIOTCS y/:[o6H01>’1 MOTHBAIIEU BBEIE-
HU ITOHATUS CTEIIEHM C I1eJIbIM OTPUIIATENBHBIM IToKasaTeneM. ITpu Takoit moTu-
BAIlUH OIIPEAETEHNE HE BbI3bIBAET CJIOXKHOCTEM.

Yyamumcs caeayeT pasbsaCHUTD, IOYEMY CJIydaii, KOI/a OoKa3aTelb CTene-
HM paBEH HYJIO, HYKIAETCA B OTJEILHOM OIPEJEICHUN.

Ha mannom sTane usydeHMs MaTEMaTHUKHU YYAlIUMCS CJI0KHO Pa3biACHUTD,
IIOYEMY BbIpaKeHHe 00 me onpeJesIeHo.

Ocob6oe BHUMaHUE CJIeayeT YACAUTh PABCHCTBY 4" =

rnene N,a#0.

am’

[Ipumepsr U3 Makpo- 1 MUKPOMUPA TAKKE JEMOHCTPUPYIOT, YTO I€JIeCo-
0Opa3HO 3aMUCHIBATD YNCJIA B CTAHAAPTHOM BHJIE.

Yuamuecs: JOKHBI CO3HATEILHO TOHUMATD, KAKYIO POJIb UTPAET IMOPSATOK
yncaa. MoXHO IPOIUTHPOBATH HECKOJIBKO BBIPAKEHUH, KO/l B OBITOBBIX CUTY-
aIUsAX CJIOBO «IIOPSIOK» UCIOIb3YETCs It ONMCATEIbHOIO CPABHEHUS BEJTUUNH:
«Pas3JIM4aAETCs HAa HECKOJIBKO IMOPSAAKOB>», «TAaKOT'O K€ IMOPsSAAKa» U T. II.

CnenyeT 06paTUTh BHUMAHUE HA TO, YTO B ONPEJEJEHUN CTAHJAPTHOTO BU-
Ja uncaa B HepaseHcTBe 1 < @ < 10 nepsblil 3HaK HEPABEHCTBA ABIAETCH HECTPO-
I'M, 2 BTOPOi — cTporuM. biarogaps aromy, Bo-niepBbIX, uncio suaa 10” sanucer-
BaeTCA B CTAHJAPTHOM BUJI€ OJJHO3HAYHO, 2 BO-BTOPDIX, I1eJIas YaCTh YUCJIA ¢ BCET-
Jla ABJIAETCA OJHO3HAYHBIM HATYPaJIbHBIM UYHCJIOM.

B 3aBHCHMMOCTH OT BO3MOKHOCTEH KJIacca MOKHO OOpaTUTh BHIMAHME Ha
TO, KAKUM OOPa30M 3aIMCh YHCJIA B CTAHZAPTHOM BUJIE UCIIOJIB3YETCS B KATbKYJIs-
tope. Ilpu yBesrnmueHun MOJy/Is 4mMCIAa HPOUCXOAUT IEPEXO] OT IHPUBBIYHOIO
HPE/CTABICHNS JECATUIHON JpoOU K IPEACTABIEHUIO €€ B CTAaHAAPTHOM BHJIE
yncia. Jlasee MOXKHO yIIOMSIHYTD O ITOTE€PE KPAMHUX CIIpaBa nudp, a crejosaTeb:
HO, O IIePEXO/i€ OT TOYHBIX BLIUUCJIEHUH K TpUOmmKkEHHbIM. CieyeT ynoMsHyTh
O TOM, YTO IPEJCTABJICHUE PAIMOHAIBHBIX YHMCEJI B TAMSITH KOMIILIOTEPA OPTaHM-
30BaHO AaHAJIOTUYHBLIM 06PA30M, A CJIEA0BATEIbHO, CYIMIECTBYET IPOOIEMa TOYHO-
CTU BBIMUCJIEHUH. YYamuMcs, CKJIOHHBIM K U3y4EHHUIO MH(MOPMATUKU, MOKHO
HIPEIOKUTD 3Ty TEMY JUId JalbHEHIell caMOCTOATENbHO TPOPabOTKY.

TexHonornyeckas Kapta ypoka N2 29

Tema ypoKa CTeneHb ¢ uenbiM oTpULaTe/IbHbIM NOKa3aTesiem

Tun ypoka KOMGUHWPOBaAHHbIN YPOK

dopmmnpyembie lpegmeTHbie: GOPMUPOBATb YMEHWE BbIYUCIATD 3HAYEHUE Bblparke-
pe3ynbTarbl HUS, COAEpXKaLLEro CTeneHu ¢ LenbiM oTpuLaTebHbIM NOKa3aTenem,

3anncblBaTb YMCNO B CTaHOAPTHOM BUAE.
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MnaHupyemsbie

JIn4HOCTHbIE: GOpPMUPOBaTL yMeHue GOopMyIMpoBaTb COBCTBEHHOE
MHeHHe.

MetanpeameTHble: GOPMUPOBaTb YMEHWE OnpeensTh NOHATHS.

Yyaluncs Hay4uTCs BbIYUCNATL 3HAYEHUE BbipaXeHus, coaepxallero

pe3ynbTarbl CTEMNEHMU C LieNbIM OTPULIATENbHBIM NOKa3aTenem, 3anucbiBaTb YUCI0
B CTaHAapTHOM BUJeE.
OCHOBHble CTteneHb ¢ Lie/biM OTpULIATENbHbIM NOKa3aTeNeM, CTEMEHb C HyNEBbIM
MOHATUSA NMOoKa3aTesieMm, CTaH,D,apTHbIVI BUA 4Yncna.
OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3agaHua anea yyawmxcs, BbIMOJHEHUE KOTOPbIX NPUBEAET
Jtans opraHu- K JOCTUXKEHWUIO NNaHUPyEMbIX pe3ybTaToB
npoeeaeHus sauun
MaaKTU4YeCcKue
Yypoka il Y4e6HuK Ava
marepuansl
1 2 3 4

1. OpraHu3auMoHHbIM 3Tan

2. NocTaHoOBKa popMUpyeMbIX pe3ynbTaToB U 3ajay ypoka. Motusauumsa yueb6Hom
LeATeNbHOCTU yyalumxcs

3. MpoBepKa gomallHero 3agaHusa

4. AKTyanusa-
LMA 3HAHUNA

(o) Bonpocsl 1, 2, ¢. 62

5. 3akpenne-
HUE U3Y4YEeHHO-
ro matepuana

O] Ne 240, 242

" Ne 45, 46 (1-5)

6. U3yyeHue
HOBOro Mare-
puana

(0} TeopeTnyeckun matepman § 8,
c.61-62

7. NepBuyHoOE
3aKpenneHue
HOBOro mare-
puana

O | Ne244-246

8. NoBTOpEHME

n Ne 266

9. Pednekcus
y4yeOHOM
OeATeNbHOCTU
Ha ypoke

BbibepuTe yTBEpPKAEHME, KOTOPOE XapaKTepPU3yeT BallKn OTBe-
Tbl Ha YpOKe.

Ha ypoke f:

a) oTBevan(a) no npocbbe yuymTens, Ho fasn(a) HEBEPHbIN OTBET;
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OKOHYaHue

1 2 3 4
6) oTBeyan(a) no npocbbe yuutens, aan(a) BepHol OTBET;
B) OTBeYas(a) No CBOEN MHMLMATUBE, HO Aas(a) HEBEPHbIN
OTBET;
r) oTBevan(a) no CBOEW UHULIMATUBE, Aas(a) BEPHbLIN OTBET;
) He oTBevan(a).

10. MHdopma- § 8, N2 241, 243, 247

uus o gomall-

HEeM 3ajaHuu

TexHonornyeckas Kaprta ypoka N2 30

Tema YPOKa CteneHb ¢ LeJibiM oTpUlaTe/ibHbIM NOKa3aTenem

Tun ypoka YpoK 3aKpensieHns 3HaHum

dopmupyemsbie lpeameTHbIe: GOPMUPOBATL YMEHWUE BbIYUCNATL 3HaYEHUe Bblpaxe-

pe3ynbrarsl HWS U NPeo6pas30BbIBaTh BblpaxkeHue, cofepxallee cTeneHu ¢ Lesbim
oTpuLaTENbHBIM NOKa3aTenem.
JINYHOCTHBIE: GOPMUPOBATL YMEHUE COOTHOCWUTb MOJIYYEHHbIA pe-
3y/1bTaT C NMOCTaBNEHHOM LIeNbIO.
MertanpegmeTHble: opmMupoBaTb YMEHWE COOTHOCUTL CBOW [eW-
CTBUS C NIaHUPYEMbIMU PeE3yNbTaTaMu.

lnaHupyembie Yyalummncsa HayunTcs BblYUCNATL 3HAYEHWE BbIparKeHus 1 npeobpaso-

pe3ynbTarsl BbiBaTb BblpaXKeHWEe, CoAeprKallee CTeneHun ¢ LesibiM OTpULaTeNbHbLIM
rnoKasartenem.

OCHOBHbIE CreneHb C LenbiM OTpULLaTeNbHbIM NOKa3aTeneMm, CTeNeHb C Hy/1IeBbIM

MoHATUSA noKasaTenem, CTaHAapTHbIK BUA Yncna.

OpraHu3auuoHHas CTPYKTypa ypoKa
dopma 3agaHua gna yyawmxcs, BbiMoJIHEHUE KOTOPbIX NPUBEAET
Srane opraHu- K IOCTW)XEHMIO NIaHUPYEMbIX PEe3Y/bTaToB
nposegeHus
oKa sauuu Oupaktuyeckue
yp ya Y4e6HuK
MaTepuanbl
1 2 3 4
1. OpraH1M3auunoHHbIN 3Tan
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OKOHYaHue

1

| 2 | 3 4

2. NocTaHoBKa popMUpyeMbIX pe3ynbTaToB U 3ajay ypoka. Motusauusa yueb6Hom
OEeATeNbHOCTU yyalumxcs

3. MpoBepKa gomalLHero 3agaHusa

4. AKTyanusa-
Uus 3HaHUK1

[} Bonpochl 3, 4, ¢. 62

5. 3akpenne-
HUE U3Y4YEeHHO-
ro matepuana

® | Ne 248, 250-252, 254, 256 (1-3)

6. MoBTOpPEHUE

n Ne 267, 268

7. Pedpnekcus

OueHUTe aKTUBHOCTb CBOEN PaboTbl Ha YPOKe.

LuMsa o goMall-
HeM 3ajaHuu

y4ye6HOM Ha ypoke 1:

heATeNbHOCTU a) aKTUBHO paboTtan(a);

Ha ypoKe 6) pabotan(a), HO He aKTUBHO;
B) 6bln(a) naccuBeH(BHA).

8. Uudopma- § 8, N2 249, 253, 255

Tema ypoka
Tun ypoka

dopmupyembie
pesynbTatbi

lMnaHupyemsbie
pe3ynbrarsl

TexHonornyeckas Kapta ypoka N2 31

CteneHb ¢ LeJibiM oTpULlaTe/ibHbIM NOKa3aTtesiemM
YPOK 3aKpenfieHns 3HaHum

MpeameTHbIe: GOPMHUPOBATL YMEHMWE BbIYUCATb 3HAYEHWE BblparKeHUs
1 Npeo6pas30BbIBaTb BbIpaXKeHWe, CoAepKallee CTENEHU C LiesbiM OTPH-
uaTenbHbIM NOKa3aTeneM, CpaBHWBATb YWC/a, 3anucaHHble B CTaHAapT-
HOM BUAeE.

JInYHOCTHbIE: Pa3BMBaTb HAaBbIKM CaMOCTOSTENIbHOM PaboTbl, aHau-
3a cBOeKn paboThbl.

MertanpegmeTHble: GOpPMUPOBaTbL YMEHUE COOTHOCUTbL CBOWU [LEW-
CTBMS C NIAHUPYEMbIMU pe3ynbTaTaMu.

Yyalminca HayynTca BblYMCIATb 3HAaYEHME BblpakeHusa u npeobpa-
30BbIBaTh BbipaXeHue, cofiepKalliee cTeneHu ¢ LenbiM oTpuLaTeb-
HbIM NMOKasaTenem, cpaBHWBaTb YUCNa, 3aM1CcaHHble B CTaHJAPTHOM
BUAE.
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OcHoBHbIe CTeneHb € LenbiM OTpULaTeNbHbIM NOKa3aTeNem, CTeneHb C HyNeBbiM
NOHATHS rnoKasaTtenem, CTaHAapTHbIA BMA Yucna.
OpraHn3aLMOoHHaa CTPYKTypa ypoKa
dopma 3ajaHus ANs y4aLnxcs, BbINOIHEHNE KOTOPbIX NpuBea&T
Srane opraHu- K IOCTWXEHMIO NIaHUPYEMbIX Pe3Y/bTaToB
npoBeaeHus saumm
uaaKTUYecKkne
ypoka va Y4e6HUK Ava
MaTtepua’ibl

1. OpraH13auMnoHHbIN 3Tan

2. NocTtaHoBKa GpopmMUpyeMbIX pe3ynbTaToB M 3agay ypoka. MoTtuBauus y4e6Hon
OeATeNbHOCTH yyallmuxcs

3. MpoBepka gomalluHero 3agaHusa

4. AKTyanusa- ) YctHo: N2 43

LM 3HAHUK

5. 3akpenne- ) N2 256 (4-6), 258-260, 262, 263

HUE U3YYEeHHO-

FO MATEPMAJI@ [~ 7 =7 [ 77777 7 oo oososoofoosososoooososoiooooes
n Ne 48-50

6. KoHTponb
1 KoppeKuumsa
3HaHU1

Ne 44, 46 (6-8), 47

7. NoBTOpEHUE

n Ne 269, 270

8. Pednekcus

MpofomKnTe BbiCKa3blBaHUA 06 ypoKe.

LS 0 AoMall-
HeM 3ajaHuu

y4yeGHOM 1. Ha ypoKe anst MeHs 6bl710 BaXKHO ... .
nedaTenbHOCTU 2. Ha ypoKe MHe 6blJ10 C/IOXKHO ... .

Ha ypoke 3. YpOoK nomor MHe 3agyMaTbCs O ... .
9. Mudopma- 8§ 8, N2 257, 261, 264

KoMMeHTapuu K ynpa)KHeHUam

N¢ 258. /laHHOE YMCJIO IIPEACTABUMO B BHJIE A - 10%, rne 1 <a < 10, a € N. Cneno-
BaTEJIBHO, IECATUYHAS 3AIIMCh JAHHOTO YHCJIA COJEPKUT AT HUQP.

Ne¢ 259. Mmeem: a,0,...a; — AAHHOE CEMHU3HAYHOE YHCIIO. Ero moskno 3amnucartb B
BUJIE 4, Ay, A A, - 10°. CrenoBaTesbHO, ITOPSIOK 3TOTO YHCJIA PaBeH 6.
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§ 9. CBoicTBa CTENEHHU C LLe/IbIM NoKa3aTenem

TexHonornyeckas Kapta ypoka N2 32

Tema ypoka CBOWCTBA CTEMNEHHM C Le/ibIM NoKa3artenem

Tun ypoka YPOK n3y4yeHns HOBOro matepuana

Popmupyemblie lpegmeTHbie: dopMupoBaTb ymMeHUe dopMynMpoBaTb, AOKa3biBaTb
pesynbrarthl M MPUMEHSATbL CBOMCTBA CTEMNEHM C LIESIbIM NoKa3aTesieM.

JInyHoCTHbIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLLEHUE K OBYHEHMIO,
rOTOBHOCTb K CaMOpa3BUTUIO U CaMO0Bpa30BaHm0 Ha OCHOBE MOTU-
BaLMK K 0BY4EHWMIO Y MO3HAHMUIO.

MetanpeameTtHble: GOPMUPOBAThL YMEHWE YCTaHABANBATb MPUYUHHO-
CnefCTBEHHbIE CBSI3W, CTPOUTL JIOTMYECKOE PACCyKAeHWe, yMO3aKIto-
YyeHue (MHAYKTUBHOE, AeflyKTUBHOE U MO aHaNoruu) 1 enatb BbIBOAbI.

MnaHupyemsie Yyaluicsa HaydnTcsa AoKasbiBaTb U MPUMEHSATL CBOWCTBA CTEMNEHM C Lie-
pe3ynbTartsl SIbIM MOKas3aTesnem.

OCHOBHble OCHOBHOE CBOMCTBO CTEMNeHW, CBOMCTBA CTEMNEHMU C LefibiIM NoKasa-
MOHATHUSA Tenem.

OpraHu3aLMoHHan CTPYKTypa ypoKa

dopma 3agaHua Ane yyawmxcs, BbINoJHEHUE KOTOPbIX NPUBEET
Sranbl opraHu- K AOCTUKEHUIO NNIaHUPYEMbIX pe3ynbTaToB
nposeaeHus sauun
MAaKTUYECKHe
Yypoka va Y4e6HuK Ava
maTepuansl
1 2 3 4

1. OpraHu3auMnoHHbIM 3Tan

2. NMocTaHOBKa popMUpyeMbIX pe3ynbTaToB YpoKa. MoTuBauus yye6Homn
OEeATeNbHOCTU yyalumxcs

3. AKTyanusa- (o} YctHo: N2 271, 272

Uus 3HaHUM

4. U3y4yeHue (0} TeopeTnyeckun matepman § 9
HOBOro mare-

puana

5. MepBuuHOEe ® | Ne274,276,278 (1-8)
3aKpenneHue
HOBOIo marte-
pvana
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OKOHYaHue

1 2 3 4
6. MNoBTOpPEHME 7 N2 302
7. UToru ypoka Bonpoc 1

8. Uudopma-
uus o fomaul-
HeM 3aaHuun

§ 9, Bonpoc 1, N2 275, 277, 279

MeToanyecKkne peKoMeHaaLum

ITepen nzydennem 3Toi TeMbI I1€I€COOOPA3HO MOBTOPUTD CBOMCTBA CTEIIE-
HU C HaTypaJIbHBIM IIoKa3aTesaeM. I1ockoIbKy cBOMCTBA CTENIEHN C IIEJIbIM IT0Ka3a-
TEJIEM COBIAJIAIOT CO CBOMCTBAMU CTEIICHH C HATYPaJIbHBIM IIOKA3aTEJIEM, TO T€O-
PETHYECKUN MaTepHUal BOCIIPUHUMAETCS yIalIMUCs 6€3 3aTPYAHEHUN.

JlokasaTeapcTBO TeopeMbl 9.1 COCTOUT U3 HECKOTBKUX OJHOTHUITHBIX TAIIOB.
ITosromy HeLes1eCOOOPa3HO PACCMATPUBATD UX BCE HA YPOKe. MOKHO IPEIIOKUTD
YYAIIFMCSI PACCMOTPETD OCTABIINECS CIy4al B KAYECTBE JOMAIIHETO 3a/[aHUs.

B 3aBuCHMOCTH OT BO3MOXKHOCTEH KJIacca ¢ IOMOIIBIO PACCMATPUBAEMBIX
CBOICTB MOXKHO MOTHUBHPOBATD I1€JI€CO00PA3HOCTD IPUHATHS ONIPEAEICHUS CTe-
IEHU C IIeJIbIM IT0OKa3aTeIEM.

Tema ypoka
Tun ypoka

dopmupyembie
pe3ynbTarbl

lMnaHupyemble
pe3ynbTarbl

OCcHOBHbIE
MOHATHSA

TexHonornyeckas Kaprta ypoka N2 33

CBoiiCTBa CTEMNEHMU C Le/ibiM NoKa3aTteJiemM
YpoK 3aKpensieHns 3HaHum

MpeameTHbIe: GOPMUPOBATbL YMEHWE BbIYUCIATL 3HAYEHWE U MPeobpa-
30BbIBaTh BbIPaXKEHWE, CoAepKallee CTENEHN C LieNibiM NoKasaTenem.

JInd4HOCTHBIE: DOpMUpPOBaTL YMeHWe dopmynMpoBatb CO6GCTBEHHOE
MHEHME.

MertanpeameTtHbie: GOpMUPOBaTbL YMEHUE YCTaHaBIMBaTbL MPUYNUHHO-
cneacTtBeHHble CBA3U, CTPOUTb JIOTMYECKOE pacCyXaeHne, yMO3aKIlto-
YyeHue (MHOAYKTUBHOE, IeAYKTUBHOE W MO aHanorum) 1 genatb BbiBOAbI.

Yyalwmmcsa Hay4mTcs BblHUCNISATb 3Ha4YeHWE 1 Npeobpa3oBbiBaTh Bbipa-
EHUWe, CoaeprKallee CTENEHU C LieNibIM NoKa3aTenem.

OCHOBHOE CBOMCTBO CTEMEHU, CBOMCTBA CTEMEHU C LIeNbIM NoKasaTe-
nem.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Jranbl
nposejeHuUs
ypoKa

dopma 3ajaHua AN1S y4aLuMxcs, BbIMOHEHME KOTOPbIX NpUBea&T
opramu- K JOCTWXKEHMIO MIaHMPyeMbIX Pe3ynbTaToB
3auum MAaKTUYECKHe
ya Y4yeOHUK Ava
maTepuansb

1. OpraHu3auuoHHbIN 3Tan

2. NocTaHoBKa popMUpyeMbIX pe3ynbTaToB U 3ajay ypoka. Motusauums yueb6Hom
LeATeNbHOCTU yyalumxcs

3. NMpoBepKa gomalLHero 3agaHusa

4. AKkTyanusa-
LMs 3HAHUM

® yetHo: Ne 51 (1-6)

5. 3akpenne-
HUE U3YYEHHOo-
ro matepvana

O] Ne 278 (9-12), 280, 282, 284

6. MNoBTOpEHUE

n Ne 303

7. Pednekcus

OTBeTbTE Ha BOMpPOC.

LuMsa o goMall-
HeM 3aJaHuu

y4ye6HOM KaKnMm 6bIn1 YPOK:
LeAATeNbHOCTH a) No3HaBaTe/bHbIM;
Ha ypoKe 0) NoNesHbIM;

B) MHTEPECHbBIM?
8. Nudopma- § 9, N2 281, 283, 285

Tema ypoKa
Tun ypoka

PopmupyemMblie
pesynbTartbl

TexHonornyeckas Kapta ypoka N? 34

CBOICTBaA CTEMNEHHU C LeNbiM NoKa3aTtenem
YPOK 3aKpenfieHns 3HaHuM

lpegmeTHbie: GOPMMPOBATL YMEHWE BbIHUCIATb 3HA4YEHME U Npeobpa-
30BbIBaTb BblpaXKEHWE, COAEPKALLEE CTEMEHM C LieNbIM MNOKa3aTeNeM.

JInYHOCTHbIE: GOPMUPOBATL YMEHWE MaHUPOBaTh CBOU AENCTBUA B
COOTBETCTBUM C YHEB6HbIM 3aJaHNEM.

MeTtanpeameTtHble: GOPMUPOBATbL YMEHWE YCTaHABANBATb MPUYUHHO-
CnefCTBEHHbIE CBSI3W, CTPOUTL JIOTMYECKOE PaCCyXAeHWe, yMO3aKIto-
YyeHue (MHAYKTUBHOE, eflyKTUBHOE U MO aHaNoru1) 1 enatb BbIBOAbI.
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lMnaHnpyemble

Yyalummncs HayqmTCs BblYUCATb 3Ha4YeHE 1 Npeobpa3oBbiBaTh Bbipa-

pe3ynbTarbl KeHUWe, coaeprKallee CTENEHM C LieNibIM NMoKa3aTenem.
OCHOBHbIE OCHOBHOE CBOMCTBO CTEMEHU, CBOMCTBA CTEMEHM C LiebIM NoKkasaTe-
MOHATHUSA nem.
OpraHu3aLMOoHHaa CTPYKTypa ypoKa
dopma 3agaHua AN yyawmxcs, BbIMOJHEHUE KOTOPbIX NpUBEAET
Jrans opraHu- K JOCTUKEHUIO NNIaHUPYEMbIX pe3ybTaToB
nposBejeHUs saLum
MaaKTU4YecKue
YpoKa va Y4e6HUK Ava
martepuans

1. OpraH1M3auMnoHHbIN 3Tan

2. NocTtaHoBKa dpopmupyeMbIX pe3ynbTaTtoB U 3agay ypoka. Motusauusa y4eGHon
OefATeNbHOCTU yyalyuxcs

3. MNpoBepKa goMallHero 3agaHus

4. AKTyanusa-
Uus 3HaHU1

0} YctHo: N2 51 (7-12)

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

® Ne 286, 288, 289, 291, 293

6. MNoBTOPEHUE

n Ne 304

7. Pednekcus

OTBETLTE Ha BOMpPOCHI.

uuma o agomMall-
HEeM 3ajaHunun

y4yeGHOM 1. YeMmy Bbl Hay4YUIUCb Ha YpoKe?
n0eATeNbHOCTU 2. [JoBOJIbHbI X Bbl CBOEN PabOTON Ha YpoKe?
Ha ypoKe

8. UHdopma- § 9, N2 287, 290, 292, 294

Tema ypoka
Tun ypoka

dopmupyembie
pe3ynbTarbl

TexHonornyeckas Kaprta ypoka N2 35

CBoOICTBaA CTEMNEHU C Le/ibiM NoKa3aTeJiemM
YpoK 3aKpenyieHns 3HaHum

lpeameTHble: GOPMUPOBATL YMEHUE pellaTb MaTemMaTUyecKkue 3aaa-
4K, UCNOJIb3YSH CBOMCTBA CTEMEHU C LiefibIM NoKa3aTenem.
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JIN4HOCTHbIE: pa3BMBaTb NOTOBHOCTb K CaM006pa30BaHUIO U pelle-
HUIO TBOpPYECKMX 3aga4y, GopmMupoBaTb OTBETCTBEHHOE OTHOLUEHWe
K 06y4YeHMUI0.

MertanpeameTtHbie: OpMUPOBaTbL YMEHUE YCTaHaBIMBaTb MPUYNUHHO-
CcneactBeHHble CBA3U, CTPOUTL JIOrM4eCKoe paccyxXaeHne, yMo3aKito-
YeHue (MHAYKTUBHOE, eJyKTUBHOE U MO aHanoruu) 1 aenatb BbiBOAbI.

lnaHupyemble Yyawmumncsa HayduTcs pellaTb MarteMaTU4yecKue 3afayu, MCrosib3ys
pe3ynbTarbl CBOWCTBa CTENEHU C LieNibIM NoKasaTenem.

OCHOBHble OcHOBHOE CBOMCTBO CTEMEHU, CBOMCTBA CTEMNEHU C LiEeNbIM Nnoxkasare-
MOHATUSA neMm.

OpraHuM3alMOHHaAA CTPYKTypa ypoKa

dopma 3agaHus Ans yyaluxcs, BbiNOIHEHWE KOTOPbIX NPUBEaET
Jtans opraHu- K [JOCTMXKEHMIO NIaHMPyeMbIX pe3ybTaToB
nposefeHus saum
UAAKTUYECKNe
YypoKa vi Yue6HHK Ava
maTepuansbi

1. OpraHu3auuoHHbIN 3Tan

2. NocTaHOBKa ¢popMUpyeMbIX pe3ynbTaToB M 3ajay ypoka. MotuBauuma yue6HOM
OeATeNbHOCTU yyalyuxcs

3. NpoBepKa gomallHero 3agaHusa

4. AKTyanusa- [} YcTHo: N2 52

LMA 3HAHUNK

5. 3aKkpenne- o) Ne 295, 296, 298, 300

HUE UBYHEHHO- [ 777 77 [ 7 T T T e
ro matepuana n Ne 58

6. KoHTponb " Ne 53 (2, 4), 54

M KoppeKuus (2,4),56 (2, 4)
3HaHUH

7. MNoBTOpEeHue 7 N2 305

8. Pednekcus MpoaonKnTe BbiCKa3biBaHWe 06 ypoKe.
y4yeGHOM 7 paboTan(a) Ha ypOKe Ha OLIEHKY ... .
neATeNbHOCTU

Ha ypoKe

9. Uudopma- § 9, N2 297, 299, 301

Luus 0 AoMalu-
HeM 3aJaHuu

58



KomMMeHTapuu K yrnpaKHeHUsm

N¢ 300 (1). ITyctb @ = a, - 107*, b= b, - 10°, tne 1 < a, < 10, 1 < b, < 10. Toraa
ab=a b, - 107" Umeem: 1< a,b, <100. Ecm 1 < a, b, < 10, To mopsigok uuc-
na ab pasen ~1; ecm 10 < a,b, < 100, To nopsagok uncaa ab pasen 0.

§ 10. ®dyHKUMUA y = % u eé rpadmk

TexHonornyeckas Kaprta ypoka N2 36

k i
Tema ypoka DYHKUUA Yy = — W eé rpaduK
x
Tun ypoka YpoK n3y4yeHust HOBOro marepuana
dopmupyemsbie lMpeameTHble: GopMUPOBaTL YMEHWE 3aaBaTb 06paTHO NPOMNOpPLUO-
pe3ynbTarbl HaNbHYIO 3aBUCUMOCTb BENTUYUH.
JIn4HOCTHBIE: GOPMUPOBATL UHTEPEC K U3YHEHUIO TEMbI U KenaHue
NPUMEHSTb MPUOBPETEHHBIE 3HAHUSA U YMEHHUS.
MertanpeameTtHbie: GopMUpoBaTb yMEHWE BUAETb MartemMaTUyecKyto
3a/layy B KOHTEKCTE NPOBNEMHOM CUTYyaLLMK B APYrUX AUCLUNINHAEX, B
OKpPYKatoLLLEN KUSHM.
lnaHupyembie Yyawmncsa HayuuTca 3agaBatb 06paTHO NMPONOpPLMOHasbHYIO 3aBUCK-
pe3ynbTarbl MOCTb BENUYUH.
OcHOBHbIE O6paTtHasa NponopLIMOHaNbHOCTb.
MOHATUSA
OpraHusauMoHHas CTPYKTypa ypoKa
dopma 3agaHusa ana yyauwmxcs, BbiNoJIHEHUE KOTOPbIX NPUBEAET
Srans opraHu- K [IOCTMXKEHMIO NIaHNpPyeMbIX pe3ynbTaToB
npoeeaeHus 3aunm
ypoka va YueBHUK Onpaktuyeckue
MaTepuanbl
1 2 3 4

1. OpraH1M3auMnoHHbIN 3Tan

2. NoctaHoBKa popmMuUpyeMbiX pe3ynbTaToB ypoKa. MoTuBauus yueGHowm
OeATeNbHOCTU yyalluxcs

3. AKtyanusa-
Uus 3HaHU1

) YctHo: N2 307
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OKOHYaHue

1

2 3 4

4. U3y4yeHue
HOBOro mare-
puana

[} Teopetnyeckun matepuan § 10,
c. 75 (po onpeneneHns o6paTHoOM
NPONOPLMOHANbHOCTH)

5. NepBuyHOE
3aKpenneHue
HOBOro mMare-
puana

o) Ne 312, 313, 315, 317

6. MNoBTOpPEHHUE

M| Ne344

7. Utoru ypoka

Bonpoc 1

8. UHdopma-
uMs o Jomall-
HEeM 3ajaHuu

§ 10, Bonpoc 1, N¢ 314, 316, 318

MeToaunyecKue peKoMmeHaaLum

M3 kypca maTemaTuku 6 Kacca yyamumcs 3HakoMa (PyHKIIMOHA/IbHAs 3aBU-
CUMOCTb «OOpaTHas IMPONOPIUOHANILHOCTE>. [ToaTomy nmpumeps! 1 u 2 nmaparpa-
(ba akTyanrusupyIoT ONMOpPHLIE 3HAHU.

Tema ypoKa
Tun ypoka

PopmupyemMblie
pesynbTartbl

lMnauupyembie
pesynbTarbl

TexHonornyeckas Kaprta ypoka N2 37

DYHKLUMA ¥ = é u eé rpaduk
YPOK n3y4yeHus HOBOro maTtepuana

lpegmeTHbie: GopMHnpoBaTb YMEHWE CTPOUTL rpaduK 1 nccnenoBaTb
k

dYyHKUMIO BHja y = —.
x

JInyHOCTHbIE: GOPMUPOBATL LIEIOCTHOE MWPOBO33PEHUE, COOTBET-
CTBYIOLLLEE COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKW M O6LLECTBEHHON
NPaKTUKMK.

MetanpeametHbie: GoOpMUPOBaTL YMEHUE UCMONbL30BaTh Npuobpe-
TEHHbIE 3HAHUA B NnpaKTUYeCKon fedATeNIbHOCTH.

Yyalwmnmca Hay4nTca CTpouTb rpaduK U nccnegosatb QyHKUMIO BUAA
_k
y e

X
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k
OCHOBHbIe O6paTtHasa NponopLUmnoHaNbHOCTb, GYHKUMA BUAa y = —, runepbona,
MOHATUSA BETBW rMnNepo6obl. X

OpraHu3aLMoHHan CTPYKTypa ypoKa

dopma 3apaHusa 4N yvawmxcs, BbINOJHEHUE KOTOPbIX NpUBEAET
Jrans opraHu- K JOCTUKEHUIO NNIaHUPYEMbIX pe3ynbTaToB
nposBejeHUs saLun
MaaKTU4YecKue
YPoOKa va Y4e6HUK Ava
martepuansl

1. OpraH1M3auMnoHHbIN 3Tan

2. NocTtaHoBKa dpopmupyeMbIX pe3ynbTatoB YypoKa. MoTuBauus yue6Howm
OesATeNbHOCTH yyalluxcs

3. AKTyanusa- ) YcTHO.

Uus 3HaHUU N2 1. MOTOUMKANCT Npoe3KaeT HEKOTOPOE pacCcTosHME 3a

6 4. 3a KaKoe BpeMs OH NPOEET 3TO e PacCTosAHUe, eCnun
€ro CKopocCTb:

1) yBennuutcs B 1,2 pasa;

2) ymMeHblmntesa B 1,5 pasa?

N° 2. [invHa npamMoyroibHUKa paBHa 18 m. KaKow cTtaHeT ero
[L/IMHA, ecnv NpuY TON XKe NAoLaan WUPUHY NPAMOYrofibHUKa:
1) yBenunuyuTb B 2 pa3sa;

2) yMeHblwuTb B 1,8 paza?

4. U3y4yeHue ) TeopeTnyeckuin matepuan § 10,
HOBOro maTte- c. 75-78
puana

5. NepBuryHoOE ) Ne 319, 320, 322, 324, 326
3aKpennenwue | |
HOBOro mare- " N 61

puana

6. MNoBTOpPEHME 7 Ne 345, 346

7. Utorn ypoka Bonpockl 2-7
8. UHdopma- § 10, Bonpockl 2—-7, N 321, 323,
LA o Jomall- 325, 327

HeM 3ajaHuun

KoMMeHTapuu K yrnpaKHeHUsm

N2 322, 323. JTH 337a4U IOMOTAIOT CPOPMHUPOBATH Y yIAIUXCA YMEHUE UUTATH
rpauku QPyHKIUIA.
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MeToaunyeckue pekomeHgauum

B rexcre maparpada nposeMOHCTPUPOBAH IPOLECC MOCTPOEHHs TpaduKa
1o ToukaM. OJHAKO € TOMOMIBIO TAKOTO IIOCTPOEHUS HEJIb3sl OXapaKT€PU30BATh
aCUMIITOTUYECKOE TOBefieHue rpaduka QyHKImn. VMMeHHO IOHNMaHUE 3TOTO
cBo¥icTBa rpaduKa (PYHKIINK BBI3BIBAET Y YUAIUXCS HAUOOJIbIINE 3aTPYAHECHMS.
31ech CymecTBEHHYIO IIOMOIIb B PAa3bICHEHUU MOTYT OKa3aTh TEXHUYECKHE CPeJ-
CTBa OOYUEHMSI. b

BaxxHO, 4TOGBI ydamuecs: IOHUMAJIH, YTO BETBU T'UIEPOOIILI Y = - Cumme-

TPUYIHbI OTHOCUTEC/IbHO Ha9ala KOOPANHAT. B cuibHOM KJ1acce MOKHO TaKKe BbI-

k
SICHUTD C YYAIIMMHUCS, YTO rpauK PyHKIUHA Y = — CUMMETPHUYEH OTHOCUTEIBHO
. x
HNpAMOU Y = X.

TexHonornyeckas Kapta ypoka N2 38

k ..
Tema ypoKa ®dyHKUMA y = — W eé rpaduk
X
Tun ypoka YPOK 13y4yeHnst HOBOro maTtepuana
PopmupyemMblie MpeameTHble: GOpMUPOBATL YMEHWE CTPOUTb rPpadUK U UcCcneaoBaTb
pe3ynbTarbl

k
dYHKUMIO BUba y = e

JInyHOCTHBIE: GOPMUPOBATL LIEIOCTHOE MWPOBO33PEHME, COOTBET-
CTBYIOLLLEE COBPEMEHHOMY YPOBHIO PA3BUTUS HAyKW M OOLLECTBEHHON
NPaKTUKK.

MetanpeametHbie: GOpMUPOBaTL YMEHMUE UCMONb30BaTh MNpuobpe-
TEHHbIE 3HAHUA B npaKkTUYeCKom fedATeNIlbHOCTH.

lnauupyembie Yyawmnmcsa Hay4nTca CTpouTb rpaduK U nccnegosatb QyHKUMIO BUAA
pe3ynbTatbl k
y= x
k
OCHOBHble O6paTtHasa NponopLnoHaNbHOCTb, PyHKUKA BMAa y = —, runepoéona,
MOHATUSA X

BETBU rMNepo6osbl, rpadrUyecKUin MeTo pelleHuns ypaBHEHNUN.
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OpraHu3alUMOHHaA CTPYKTypa ypoKa

JTanbl
nposeaeHus
ypoKa

®dopma
opraHu-
3auum

ya

3afaHua Ana yyallmuxcs, BbiMoJHEHWE KOTOPbIX NPUBEAET
K AOCTUKEHMUIO NMJIaHUPYEMbIX Pe3yNbTaToB

OupakTuyeckue
maTepuanbl

Y4ye6OHUK

1. OpraH13aunoHHbIN 3Tan

2. NocTtaHoBKa popmupyeMbIX pe3ynbTaTtoB U 3agay ypoka. Motusauusa yie6Hon

AesATe/IbHOCTU y4alluxcs

3. MNpoBepka gomalluHero 3agaHusa

4. AKkTyanusa-
LM 3HAHUM

YectHo: N2 59

5. 3akpenne-
HUE U3Y4YeHHOo-
ro matepuvana

Ne 328, 330

6. U3yyeHue
HOBOro mare-
puana

Mpumep n3 § 10, c. 79

7. MNepBu4yHOE
3aKpenneHue
HOBOro maTte-
puana

Ne 331, 333, 335

8. MNoBTOpEHME

Ne 347, 349

9. Pednekcus

MpoaomKnTe BbiCKasbiBaHMa 06 YPOKeE.

y4ye6HOM 1. 3HaHUA, NoNy4EHHbIE Ha YPOKEe, MHE HEOOXOAUMBI ... .
neAaTenbHOCTU 2. 9 nonyuunn(a) nosie3Hyto MHGOPMaLMIO O TOM, YTO ... .
Ha ypoke

10. NHdopma- § 10, N2 329, 332, 334, 336

Luus 0 AoMall-
HeM 3ajaHuu

MeToanyecKkne peKoMeHaauum

M3 kypca anre6psl 7 KIacca yJaruecs 3HAKOMbI € IPa(HIecKuM METOIOM
peleHus: CUCTEMBI JIBYX TMHEHHDBIX ypaBHEHUH C JByMs nepeMeHHbIMU. Lereco-
06pa3HO MPEABAPUTEILHO IIOBTOPUTD 3TOT Marepual. Toraa sHaKOMCTBO ¢ Tpa-
(rueckuM METOLOM pelleHUs ypaBHEHHs, pACCMOTPEHHBIM B IIpuMepe 3 napa-
rpacda, IpoxoAnuT 6€3 3aTPYAHEHUN.
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Crnenyer 0co60 0OpaTUThL BHUMAHHUE yYAIUXCA, YTO IrpadUyecKuil METOJ
pelenus ypaBHEHUI He TapaHTUPYET TOUYHOIO PE3yJbTaTa, a IMOTOMY IPABUJIb-
HOCTD IIOJIy4€HHBIX 3HAYEHUN CJIe/lyeT IOATBEPJUTD IPOBEPKOI.

Tema ypoka
Tun ypoka

dopmupyembie
pesynbTatbl

lMnaHupyembie

TexHonornyeckas Kapta ypoka N2 39

DYHKUMA y = k u eé rpaduk
X
YpoK 06006L1eHNS 1 cucTeMaTn3almm 3HaHUM

MpeameTHble: GopMUPOBaATL yMEHUE CTPOUTb rPadUKn GYHKLUI, CO-
AeprKallmx MoAay/b, 3aaHHbIX KYyCOYHO.

JInYHOCTHbIE: pa3BMBaTb NOTOBHOCTb K CamMO06pa3oBaHMUio U peLle-
HUIO TBOPYECKUX 3a[aH.

MetanpeagmeTHbie: GOpPMUPOBaATb YMEHUE KOPPEKTUPOBATb CBOMU
[AEVNCTBUA B COOTBETCTBUU C UBMEHSAIOLLENCH CUTYaLMEN.

Yyalmmcs HayunTcs CTPOUTb rpaduKm GYHKLMI, cogepKallmx Moaynb,

pesynbTarbl 3a[laHHbIX KYCO4YHO.
k
OCHOBHbIE O6paTtHasa NponopLnoHaNbHOCTb, PYHKUMA BMaa y = —, runepobona,
MOHATHUSA . X .
BETBUW runep6osibl, rpaduyecknii METOA PELIEHUS YpaBHEHUH.
OpraHu3auunOHHas CTPYKTypa ypoKa
dopma 3ajaHusa ansa yyawmxcs, BbiMoJIHEHUE KOTOPbIX NPpUBEAET
Jransl opraHu- K IOCTWXEHMIO MIaHUPyeMbIX Pe3Y/bTaToB
nposeaeHus
ypoKa 3ay'-l”” Yae6HIK Anpaktuyeckune
D‘ MaTepuanbl
1 2 3 4

1. OpraHusauunoHHbIN 3Tan

2. MNocTaHOBKa ¢popMUpyeMbIX pe3ynbTaToB M 3ajay ypoka. MotuBauums y4e6HOM
LesiTeNbHOCTU yyalymxcs

3. MpoBepKa gomaluHero 3agaHusa

4. AKTyanusa-
Uus 3HaHUM

(] YcTHo. Bonpoc 8, ¢. 79

5. 0606LLeHUe
M cucTemaTtu-
3auua 3HaHUn

O] Ne 337, 339, 340, 342

n N¢ 64-66
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OKOHYaHue

1 2 3 4
6. KoHTponb 7 N2 60, 62
M KoppeKLuus
3HaHUH
7. MNoBTOpEHUe 7 N2 348

8. Pednekcus

Bbi6epuTe yTBEpKAeHME, KOTOPOE, MO BalleMy MHEHMIO,

y4yeGHOM OyaeT xapaKTepusoBaTb JOMallHee 3aaaHue.
AeATeNbHOCTH 7 nymalo, foMallHee 3ajaHue 415 MeHs 6yaeT:
Ha ypoKe a) NErKUM/TPYAHbIM;

6) UHTEPECHbIM/HEUHTEPECHbLIM.
9. Uudopma- § 10, N2 338, 341, 343

Lu1s o foMall-
HeMm 3aaaHun

KoMMeHTapuu K yrnpaKHeHUsm

N2 339. JTa 3a/jaua HOCUT IPONEAEBTUYECKUHN XapaKTep U B 3aBUCUMOCTHU OT BO3-
MOKHOCTEH KJIacca MOXKET GBITh 0600IIeHa.

Tema ypoKoB

Ypoku N2 40, 41

MoBTOpEeHUe U cuctemaTu3auusa yqe6Horo MaTepuana

Ypok N2 42

KoHTponbHasa pa6ota N2 3
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ChaBa 2.

KBapapaTHble KOpHU. [lecTBUTENIbHbIE YUC/a

Tema ypoKa
Tun ypoka

PopmupyemMblie
pe3ynbTarbl

lMnaHupyemsbie

§ 11. dyHKUMA y = x2 u eé rpaduK

TexHonornyeckas Kapta ypoka N2 43

®yHKuMA y = x2 1 eé rpaduk
YPOK n3y4yeHust HOBOro maTtepuana

lpegmeTHbie: dopMUpoBaTb yMeHne GopmynmMpoBaTb CBOWCTBaA
GYHKUMKU 1 = X2 1 CTPOUTL €€ rpaduK.

JIN4HOCTHbIE: GOPMUPOBATL UHTEPEC K U3YHEHUIO TEMbI U KenaHue
NPUMEHATb I'IpMOﬁpeTéHHble 3HaHUA N YMEHUA.

MeTtanpeameTHble: GOPMUPOBATL YMEHWE MOHWMATb U UCMONb30BaTb
MaTemaTUiecKue cpeacTBa HarnsaHOCTH.

Yyaluuicst Hayuutcs GopMyamnpoBaTh CBOMCTBA GYHKLMU y = X2 W

pesynbTatsbi CTPOUTL €€ rpaduK.
OCHOBHbIE ®yHKUMS iy = 12, Nnapabona, BETBb Napabosibl, BeplurHa napadobi.
noHATUSA
OpraHu3aLMoHHasA CTPYKTYpa ypoKa
dopma 3afaHus AN y4alKUXcs, BbINOIHEHNE KOTOPbIX NpUBeaéT
Sransi opraHu- K IOCTWXEHMIO MIaHUPyeMbIX Pe3Y/bTaToB
npoeeaeHus sauun
MAAKTUYECKM
ypoKa v Y4yeOHUK Avnaxtuueckue
maTepuanbl
1 2 3 4

1. OpraHu3auMoHHbIM 3Tan

2. NocTaHOBKa popMUpyeMbIX pe3ynbTaToB YpoKa. MoTuBauus yyeGHon
OeTeNbHOCTU yyaluuxcs

3. AKTyanusa-
LMA 3HAHUN

() YcTHo. PyHKUMA 3agaHa dopmynon iy = 2x — 3. Hanaure:
1) 3HavyeHne GYHKLUMK, eCNU 3HaYEeHME apryMeHTa paBHO:
-6; 0; -1, 15;

2) 3Ha4YeHWe aprymeHTa, NpyM KOTOPOM 3HaYeHne PyHKLMK
paBHo: 3; 0; 23; —1,6.
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OKOHYaHue

1 2 3 4
4. U3y4yeHue ) Teopetunyeckuin matepmnan § 11
HOBOro mare-

puana

5. NepBuryHOE ) N 350, 352, 353
3aKpenneHue
HOBOro Mare-
puana

6. MoBTOpPEHUE 7 N2 368

7. Utorn ypoka Bonpocbl 1-6
8. UHdopma- § 11, Bonpocbl 1-6, N¢ 351, 354,
uus o Jomalu- 369

HeM 3ajaHuu

MeToanyecKkne peKoMeHaaLum

HMzydyenune 3aBUCMMOCTH ILIONMAJU KBaJpaTa OT €ro CTOPOHbBI SABJISETCS
YAQUHON MOTHUBAIMEH VISl N3Y9EHUs CBOUCTB (PyHKIMNU Y = X°.

B maparpadge ncnosb3oBaH Inpouecc nocTpoeHus rpapuka (QyHKIUH 1O
TOYKaM, C KOTOPbIM yJallUeCH YK€ 3HAaKOMbl. MOKHO HAaIlOMHUTD yJaIlUMCS O
TOM, YTO 3TOT CHOCOO He TAET MPEJCTABIECHUA O IMMOBEACHNH Ipaduka Ha 6ecKo-
HEUYHOCTU, II09TOMY Ha JJAHHOM dTalle U3y4eHUsI MaTeMATUKU YUAIUECs JOJKHDI
BOCIIPUHSATH CBOMCTBA IMOJYIEHHOTO rpaduka He 110 IOCTPOEHHO (urype, a uc-
XOJISI 13 PACCMOTPEHHBIX CBONCTB (PpyHKIHMHU. Taxoil moaxos ABISETCS IPOIENEB-
TUYECKUM /I (POPMUPOBAHUSA Y YUAIMXCS AIIapaTa NUCCIETOBAHUA CBOMCTB
¢ysKIIIN 1 TOCTpOEHMs TPAPUKOB HA X OCHOBAHUU.

B maparpade uccaenyrorcsi cBoiicTsa (PyHKIIMH, UCXOJS U3 €€ aHaJIuTHIe-
CKOro 3ajjaHus. B wacTHOCTH, /les1aeTcst BBIBO 00 06J1acTH onpejeaeHns 1 oba-
CTHU 3HAYEHUH (PYHKIUN.

Jlo nocrpoenus rpapuka UCCAENYIOTC HEKOTOpbIE ero coiicTsa. Hanpu-
Mep, JOKA3bIBAETCS, YTO UCKOMBIN rpauk — 3To purypa, uMeomas ocb CuMMe-
TPUHU — OCb OPJUHAT.

Jlist sryqier opraauzanyuy padboThI IPU BBITOJTHEHUH 3aJaHUI 3TOTO Iapa-
rpaga MOKHO PEKOMEH/IOBATH YJAIIMCsI UCIIOIb30BATD IIAGIOH IapaGoJIbl i = x°.

ITockonapKy MaTepuan 3Toro naparpada IO3HAKOMUJ yJaIluXcs ¢ rpadu-
KOM HOBOH (PYHKLIMH, TO MOKHO PACHIMPUTH KJIACC YPABHEHUH, pEeIIaeMbIX Ipa-
(puyueckn. ITo TPOJEMOHCTPUPOBAHO B IpUMEPE B KOHIlE aparpada.
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Tema ypoKa
Tun ypoka

PopmupyemMblie
pesynbTartbl

lMnaHupyemsbie

TexHonornyeckas Kapta ypoka N? 44

®OyHKumMa y = x2 1 eé rpaduk
YPOK 3aKpenfieHns 3HaHuM

MpeameTHbie: GOPMUPOBATL YMEHUE CTPOUTL rPadUK GYHKLUK i = x>
N QYHKLUMK, 3ajaHHON KYCOYHO.

JIn4HOCTHbIE: GOPMUPOBATL UHTEPEC K U3YHEHUIO TEMbI U KenaHue
NPUMEHATb MPUOBPETEHHbIE 3HAHWUS U YMEHMUS.

MetanpeameTtHbie: opMUpPOBaTbL yMEHWE NMOHUMATb U UCMONb30BaTb
mMaTeMaTU4YeCKWe CpeacTBa HarnsaHOCTY.

YyallWicst HayuyuTCs CTPOUTb rpaduK GYHKUMK 7 = x2 U GYHKLMK, 3a-

pe3ynbrarthbl [JaHHOWM KyCO4YHO.
OCHOBHbIE ®yHKUMS iy = 12, napabona, BETBb Napabosibl, BeplivHa napadosbi.
MOHATHA
OpFaHVI3aL|,VIOHHaF| CTPYKTYpa ypoKa
dopma 3apaHusa Ans yyalmxcs, BbiNoJHEHWE KOTOPbIX NPUBEAET
Stanb opraHu- K JOCTUXKEHUIO NJIaHUpYyeMbIX Pe3yibTaToB
nposejeHus sauum
ypoKa v V4eBHUK OdunpakTuyeckue
mMaTepuanbl
1 2 3 4

1. OpraHu3auMoHHbIM 3Tan

2. NocTaHoOBKa popMUpyeMbIX pe3ynbTaToB U 3aja4y ypoka. Motusauums yue6Hom
OEeSAITeNbHOCTU yyalLuxcs

3. NpoBepKa gomalLHero 3agaHusa

4. AkTtyanusa-
LMA 3HAHUN

(0} YcTHO: N2 67

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

O] Ne 355, 357, 359

6. MoBTOpPEHUE

n Ne 370, 376

7. Pednekcus
y4yeGHOM
LesiTeNbHOCTH
Ha ypoke

OTBeTbTE Ha BOMpOC.
KaKkwue aTanbl ypoKa Bbl cHMTaeTe Hanbonee yagaqyHbiMu 1 Mo-

yemy?
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OKOHYaHue

1

2 3 4

8. UHdopma-
uMa 0 goMall-
HeM 3ajaHuun

§ 11, N2 356, 358, 360

TexHonornyeckas Kapta ypoka N2 45

Tema ypoKa DyHKUMA ¥ = x> n eé rpadmk
Tun ypoka YPOK 3aKpenieHns 3HaHum
dopmupyembie MpeameTHbie: GopMUPOBaTb YMEHUE CTPOUTL rpadrK GYHKUMK i = x>
pesynbTarhl N GYHKUMK, 3ajaHHON KYCOYHO.

JIn4HOoCTHbIE: GOPMUPOBATbL UHTEPEC K U3YHEHUIO TEMbI U XenaHue

NPUMEHSTb MPUOBPETEHHBIE 3HAHUSA U YMEHHUS.

MertanpeameTtHbie: GOPMUPOBATb YMEHUE MOHMMATb Y UCMOJIb30BaTb

MaTeMaTuyecKue cpefcTBa HarngagHoCTy.
lMnaHupyemble Yyalluincs HayuuTcsl CTPOUTb rpaduK GYHKLUMK i = X2 U GYHKLMHK, 3a-
pe3ynbTarbl [l@aHHOM KyCOYHO.
OcHOBHblE ®YHKUMS iy = 12, Nnapabona, BeTBb Napabosibl, BeplurnHa napadosb.
MoHATUSA

OpraHusauunoHHas CTPYKTypa YpoKa
d)opma 3apaHusa ana yyaluxcs, BbiNoJIHEHUE KOTOPbIX anBeAéT
Stanb opraHu- K LOCTMIKEHUIO NJIaHUPYeMbIX Pe3ynbTaToB
nposeaeHus sauum
UaakKTu4yeckue
ypoka il Yue6HUK Aua
marepuansbl
1 2 3 4

1. OpraH1M3auMnoHHbIN 3Tan

2. NoctaHoBKa GpopmupyeMbiX pe3ynbTaTtoB U 3agay ypoka. MotuBauusa y4e6Hon
OefATeNbHOCTU yyalluxcs

3. MpoBepKa goMallHero 3agaHus

4. AKTyanusa-
Uus 3HaHUU

® YcTHO. PyHKLMS 3aaHa dopMmynon iy = x2. HanauTe:
1) 3HayeHne GYHKLNKU, ecnr 3HaYeHne aprymMeHTa paBHo:
-6; 0; -1; 15;
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OKOHYaHue

1 2 3 4
2) 3Ha4yeHWe aprymeHTa, Npu KOTOPOM 3Ha4YeHne QyHKUUK
paBHo: O; —5.

5. 3akpenne- (] N2 361, 363, 364, 366

HUE U3YYEHHO-

ro matepvana

6. KoHTponb Ne 68, 69

1 KoppeKuumsa

3HaHUK1

7. NMoBTOpEHHUE n Ne 371, 375

8. Pednekcus MpoaonKMTe BbiCKa3biBaHUs 06 ypoKe.

y4ye6HOM Ha ypoke 4 y3Han(a) ... .

neaTeNnbHOCTU Ha ypoKe g Hayuyuncsa(aco) ... .

Ha ypoKe Ha ypoKe 4 noHsn(a), 4to mory ... .

9. UHdopma- 8§11, N® 362, 365, 367

U1 0 JoMalu-

HEeM 3ajaHuu

KommeHTapuu K ynpaxXHeHUsam Puc. 2

N2 364. 1) I'padux pyHKIMM M300paXEH HA PUCYHKE 2;
2) rpacduk PyHKIIUN U300pAKEH HA PUCYHKE 3.

N2 366.a) y = {

6)y={

—x,ecmn x < —1,

N 367. i = {

x2, ecmu x > —1.

x2,ecm x < 1,
1l,ecmnx > 1;
4,ecmmx < -2ummx > 2,

x% ecmu -2 < x < 2.
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§ 12. KBaapaTHble KOpHU. ApudmMeTUHEeCKUM KBaapaTHbIX KOPEHb

TexHonornyeckas Kapta ypoka N2 46

Tema ypoKa KBappaTtHble KOpHU. ApudpMeTUYEeCKUA KBagpaTHbIN KOPEHb

Tun ypoka YPOK “3y4eHns HOBOro Mmatepuana

dopmupyembie lMpeameTHble: GOpMUPOBaTbL yMEHUE HaxoauTb 3Ha4YeHne apudmeTu-
pe3ynbTarsl 4YEeCKOro KBaZpaTHOro KOPHS.

JIn4HoCTHbIE: GOPMUPOBATL YMEHWE MPEeACTaBNATb pe3y/bTaT CBOEW

[eATeNbHOCTH.

MeTtanpegmetHbie: GOPMUPOBaTbL YMEHUE ONpeaensTb NOHATUS.
lnanupyemble Yyalwmmca Hay4ntca HaxoauTb 3HaYeHne apudMeTMHecKoro Keagpar-
pe3ynbTarsl HOIO KOPHS.

OcHoOBHblE KBagpaTHbIM KOpeHb, apudMeTUYecKUn KBagpaTHblM KOpeHb, paau-
MoHATUSA Kan, NOAKOPEHHOE BblpaxeHue, N3BnevyeHne KBagpaTHoro KoOpHs.
OpraHusauuoHHas CTPYKTypa YpoKa
dopma 3agaHusa gnsa yyawmxcs, BbiMoJIHEHUE KOTOPbIX NPUBEAET
Sranei opraHu- K IOCTWXEHMIO NIaHUPYEMbIX Pe3Y/bTaToB
nposegeHus 3aumnm
MaaKTU4ecKue
ypoKa va Y4e6HUK Ava
MaTepuanbl
1 2 3 4

1. OpraHu3auMOHHbIN 3Tan

2. MocTtaHoBKa GpopMUpyeMbIX pe3ynbTaToB ypoka. MoTuBaLua y4e6How
NeATENbHOCTH yyalluxcs

3. AKkTyanusa-
LM 3HaHUM

0} YcTtHO: N2 372-374

4. U3y4yeHue
HOBOro mare-
puana

0} TeopeTnyecknin matepuan § 12,
c. 95, npumep 1

5. MNepBuYyHOE

® | Ne377,378, 379 (1-10), 381, 382,

3aKpenneHue 383 (1-4), 385
HOBOro mare-

puana

6. MNoBTOpPEHME n N2 418
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OKOHYaHue

1 2 3 4
7. Utoru ypoka Bonpocbl 1-5
8. UHdopma- § 12, Bonpocbl 1-5, N2 380, 384,
uu1a o AoMall- 386
HEM 3ajaHuu

MeToaunyecKue peKoMmeHaaLum

B mavae u3ydeHus TeMbl yJallUMCs CJIOXKHO IOHSTD, YTO KBAJPATHBIHI KO-
PEHb CYIIECTBYET U3 JIOOOT0 HeoTpuuareabHoro uncia. Iloaromy cieayer orpa-
HUYUTHCS IPUMEPaMH KBaJPATHBIX KOPHEH M3 TOYHBIX KBAaJpaTOB, IOATBEPAUB
IPABIJIBHOCTD U3BJICYCHUS KOPHS C IIOMOIIBIO BO3BEACHUS B CTEIICHD.

CrenyeT MOTUBHPOBATH HEOOXOAUMOCTD BBEJEHUS APU(PMETIICCKOrO KBaJ-
patHOTO KOpH:A. Hampumep, MOKHO CHPOCHUTD Y YYAIIUXCsS, YEMY paBHA CyMMa
KBaJPAaTHBIX KOpHeHd n3 9 m 16. JTa 3amaga mmeer uyeTnpipe oTseTa. lloHATHE
apu(MeTHIeCKOro KBaJPpaTHOTO KOPHS AEJIAET OII€ PAIlUIO U3BJIECUECHUA KOPHS OfI-
HO3HAYHOM, CJI€I0BATEIbHO, IIO3BOJIUT JIAJIEE€ BBECTU COOTBETCTBYIOIIYIO (PYHKIIH-
OHAJIBHYIO 3aBUCHMOCTD.

BaxxHO, 9TOOBI yJamuecs YCBOWIN, YTO OOO3HAYEHUE CYIIECTBYET TOJIBKO
JUIsl ApU(PMETHIECKOTO KBAIPATHOTO KOPHS.

Ha nepBbIX aTanmax u3ydeHus TEMbI yJaluecs JOJKHbI Pa3bsCHATD, I10Ye-
wmy uncio b pasuo Va, t.e. b >0ub’=a.

B sToM maparpade yuamuecs 3HAKOMATCS C JBYMs BaKHBIMH CBOMCTBaMH,
CJIEAYIOIIUMU U3 ONIPEJeIeHUA apu(pMETUIECKOrO KBaPaTHOTO KOPH:: 1) momako-
PEHHOE BbIpa)KEHHE IIPUHNIMAET TOJbKO HEOTPHUIATEIbHBIE 3HAUYEHN; 2) CAaMU 3Ha-
YeHUs ApU(PMETHIECKOrO KBaJJPaTHOTO KOPHS — TAK)K€ HEOTPULIATEIbHbIE YLCIa.

B 3aBUCHMOCTH OT BO3MOXHOCTEH Kiacca ToxaecTtso (Va)? =a npu a0
MOJHO PacCMaTPUBATD KAK OJHY U3 (pOpM olpeneieHus apupMeTUIeCKOTo KBaJI-
PaTHOTO KOPHSI.

TexHonornyeckas Kapta ypoka N2 47

Tema ypoka KBappaTtHble KOpHU. ApudmMeTU4eCKU KBagpaTHbIN KOPEHb

Tun ypoka YPOK 3aKpenfieHns 3HaHum

dopmupyemblie lpegmeTHbie: GOpMUPOBaATb YMEHME HaxXO[WUTb 3HAYEHUE Bblparke-
pesynbTarthbl HUS, cofeprKallero apudmMeTnieckme KBaapaTHble KOPHU, MPUMEHSATb

cBovcTBa apudMETMYEeCKOro KBaApaTHOrO KOpHS, chegylouue u3
onpefeneHns 3Toro NoHATUS.
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JIn4HOCTHbIE: GOPMUPOBATbL YMEHUE MIaHUPOBATb CBOW [1e/CTBUS B
COOTBETCTBUM C Y4E6HbIM 3a/laHNEM.

MeTtanpegmeTHbie: onpenensatb cnocobbl AeNCTBUI B paMKax npea-
JIOXKEHHbIX YCNOBUI U TPEGOBaHUN.

lMnaHnupyembie Yyalumincsa HaydnTca HaxouTb 3HaAYEHWE BblpaxeHUs, coaepKallero

pe3ynbTarbl apvPMeTUYECKME KBaapaTHble KOPHU, MPUMEHATb CBOMCTBA apudme-
TUYECKOro KBAApPaTHOrO KOPHS, creayllive U3 onpeneneHus 31oro
NMOHATHS.

OcHoOBHbIE KBagpaTtHbIM KOpeHb, apudMETUYECKMI KBaapaTHbIN KOPEHb, paau-

MOHATUSA Kan, NoJAKOPEHHOE BbipaxeHue, N3BnevyeHrne KBaapaTHOro KopHs.

OpraHu3alUMUOHHaA CTPYKTypa ypoKa

dopma 3agaHua Ana ydawmxcs, BbiNOJHEHNE KOTOPbIX NPUBEAET
Srans opraHu- K [IOCTMXKEHMIO NIaHNPyeMbIX pe3ynbTaToB
nposeaeHus saum
UAaKTUYECKNE
ypoka va Yue6HuK Ava
maTtepuansl

1. OpraH13auMnoHHbIN 3Tan

2. NoctaHoBKa dpopmupyeMbIX pe3ynbTaTtoB U 3agay ypoka. Motusauusa y4e6Hon
OEeSiTeNIbHOCTU y4allUxcs

3. MpoBepKa gomalluHero 3agaHusa

4. AKTyanusa- 0} YcTHo: N2 379 (9-16)

Uus 3HaHUU

5. 3akpenne- ) Ne 387, 389, 391, 393, 397 (1-3)

HMUE MBYUEHHO- [~ 7777 7777 7 7 oo oo oS osooooooSoonoossoooooooosoooooos
ro matepuana n Ne 71

6. MNoBTOpPEHUE 7 N2 419

7. Pednekcus OTBETbLTE Ha BOMpOC.

y4ye6HoWM Kakune Bubl 4eATENBHOCTU Ha YPOKE OblfiM BbIMOMHEHbI Hau-
nedaTenbHOCTU 6onee ycnewHo? HazoBute Hanbonee adPeKTUBHbIE U3 HUX.
Ha ypoke

8. Uudopma- 8§ 12, N2 388, 390, 392

uuma o agomall-
HEeM 3ajaHunun
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Tema ypoKa
Tun ypoka

PopmupyemMblie
pesynbTartbl

lMnaHupyemsbie

TexHonornyeckas Kapta ypoka N2 48

KBappaTtHble KOpHU. ApudmMeTUYEeCKUA KBagpaTHbIN KOPEHb
KomMGMHWPOBaHHbIN YPOK

MpegmeTHble: GOPMUPOBATb YMEHWE HAxXOOUTb 3HAYEHWE BblpaKe-
HWS, coAep}Kallero apudMeTUHecKMe KBaapaTHble KOPHW, pelaTtb

ypaBHeHs Buga x2=au Jx = a.

JInyHoCTHbIE: GOPMMPOBATL YMEHUE NNaHUPOBaTb CBOU AENCTBUA B
COOTBETCTBUU C y4eOHbIM 3ajaHUEM.

MeTtanpegmeTHbie: onpefenstb cnocobbl AENCTBUIM B pamMKax npemn-
JIOXEHHbIX YCNOBWUN U TPeOGOBaHUN.

Yyalwumncs HaydnTca HaxoUTb 3HAYEHUE BbIPaXKEHUH, COAepKaLLero

pesynbTarbl apudMeTUYEeCKne KBaapaTHbIe KOPHU, peLlaTb ypaBHeHUs Buaa x°=a
nx =a.
OCHOBHble KBagpaTHbIi KopeHb, apudMeTUHeCKU KBapaTHbIM KOpeHb, paiu-
MOHATHUSA Kas, MOAKOPEHHOE BbipaXKeHne, U3BnevyeHne KBaapaTHOro KOpHS.
OpraHusauunoHHasa CTPYKTypa YpoKa
dopma 3ajaHusa ansa yyawmxcs, BbiMoIHEHUE KOTOPbIX NPpUBEAET
Srans opraHu- K IOCTWXEHMUIO MIaHUPYEMbIX PE3Y/IbTaToB
nposeaeHus 3auum
UaakKTu4eckue
ypoka va Yye6HUK Ava
MaTepuanbl
1 2 3 4

1. OpraHn3auMoHHbIM 3Tan

2. MoctaHoBKa GpopmMUpyeMbIX pe3ybTaToB U 3aAad ypoka. MoTuBauus y4e6Hoi
NEATeNbHOCTH yyallmuxcs

3. MpoBepKa gomallHero 3agaHusa

4. AKTyanusa-
LiMA 3HAHUN

(] YcTtHO: N2 70

5. 3akpenne-
HUE U3YYEeHHO-
ro matepuana

® | N2 397 (4-6)

6. U3yyeHue
HOBOro mare-
puana

(] TeopeTunyeckuit maTepuan § 12,
c. 96, npumepbl 2-5
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OKOHYaHue

1

2 3 4

7. MNepBuyHOE
3aKpenneHue
HOBOro mare-
puana

® Ne 395, 399, 401, 403, 405

Ne73(1,3,5,6), 74
(1-6)

8. MNoBTOpPEHUE

n Ne 421

9. Pednekcus

MpofomKknTe BbiCKa3blBaHUA 06 ypoKe.

LuMa o AoMall-
HeM 3ajaHuun

y4yeGHOM 1. Ha ypoKe A51s MeHs 6bI/10 BaXKHO ... .
nedaTenbHOCTU 2. Ha ypoKe MHe 6blJI0 C/IOXKHO ... .

Ha ypoke 3. YPOK NoOMOr MHe 3aayMaTbCq O ... .
10. Utoru Bonpochk 10, 11

ypoKa

11. UHdopma- § 12, N2 398, 400, 402, 404, 406

MeToaunyeckue pekomeHaauum

Cnenyer ynenuTh 0cO60€ BHUMaHUE rpadudecKkoMy PeIeHuIo YpaBHEeHUs
x% = a. Biarogapst sToil rpadgpuIecKoil MHTEPIPETALMH YIAIECs HAYUHAIOT [10-
HUMAaTb, IIOYEMY apI/IcpMeTI/IquKI/Iﬁ KB3JIpaTHBI KOPEHb CYIIECTBYET U3 JI060r0
HEOTPHULATEIBHOTO YHUCIA.

Tema ypoka
Tun ypoka

Popmupyembie
pe3ynbTarbl

TexHonornyeckas Kaprta ypoka N2 49

KBagpaTtHblie KOpHU. ApudpmeTU4eCKUn KBaapaTHbIi KOPEHb
YpoK 0606LeHNs 1 cuctemaTnsarmm 3HaHU1

MpeameTHbie: GOPMUPOBaTL YMEHUE peLlaTh MaTemMaTU4eCcKue 3aaa-
4M, UCMONb3Ysl ONpefeneHne 1 CBOMCTBa apndMeTUHECKOro KBaapaT-
HOIO KOpHS.

JInyHOCTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLLIEHWE K OBY4EHMIO,
rOTOBHOCTb K CaMOpa3BUTUIO U caMO0Bpa30BaHUIO Ha OCHOBE MOTU-
BaLMKU K 0BYHEHMIO U NO3HAHMIO.

MeTtanpegmeTHble: GopMUpoBaTb YMEHWE KOPPEKTUpOoBaTb CBOM
[ENCTBUSA B COOTBETCTBUU C UBMEHSAIOLLENCH CUTyaLMen.
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lMnaHupyemsbie

Yyalmmncs HayduTcs pellatb MateMaTU4yecKue 3ajadu, UCnonb3ys

pesynbTarthi onpenefieHne U CBOMCTBa apuPMETUHECKOro KBapaTHOro KOpHS.
'HOBHbI BaJpaTHbIK K Hb, MOMETUYECKNI KBAAPATHbIN K Hb, paau-
OcHo e KBagpa ope a eTnyec aapa ope a
MOHATHSA Kan, NOAKOPEHHOE BblpaxKeHue, U3BeYeHne KBaAPaTHOrO KOPHS.
OpraHusauMoHHasa CTPYKTypa ypoKa
dopma 3apaHusa ansa yyawmxcs, BbINoJIHEHUE KOTOPbIX NPUBEAET
Jtans opraHu- K JOCTUXKEHMUIO NNaHUPyeMbIX pe3yibTaToB
nposeaeHus 3aumumn
UaaKTU4YecKkue
YypoKa il Y4e6HuK Ava
mMaTepuasbl

1. OpraHu3auMnoHHbIM 3Tan

2. NocTaHOBKa popMUpyeMbIX pe3ynbTaToB U 3aja4y ypoka. Motusauumsa yueb6Hom
OEeATeNbHOCTU yyalumxcs

3. NpoBepKa gomallHero 3agaHusa

4. AKTyanusa-
Uus 3HaHUK1

(]

YcTHO: N2 75 (1-3)

5. 0606LLeHUe
U cucTemaTtu-
3auua 3HaHun

O] Ne 407-409, 411, 413, 414, 416,
417

6. KoHTponb
M KoppeKuusa
3HaHUMN

7. NoBTOpEHME

n Ne 420

8. Pednekcus

MpoaosiKMTe BbICKa3biBaHUSA 06 ypoKe.

LS 0 aoMall-
HeM 3ajaHuu

y4yeGHOM 1. 3HaHUS, NONyYEHHbIE HA YPOKE, MHE HEOBXOANUMDbI ... .
AeAaTeNnbHOCTU 2. 4 nonyyunn(a) nosesHyo MHGOPMaLMIO O TOM, YTO ... .
Ha ypoke

9. NUudopma- §12,N2 410,412,415
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KomMMeHTapuu K yrnpaKHeHUsm

N2 414. 'padpuxu pyHKIMYN M300paKeHbl Ha PUCYHKE 4.

Puc. 4
Y YA Y
2
o] X 2 0 X 0f X
1) 2) 3)
§ 13. MHOXXeCTBO U €ro 3J/1IeMeHTbl
TexHonornyeckas Kapta ypoka N2 50

Tema YPOKa MHOXEeCTBO U ero 3/1IeMeHTbl
Tun ypoka YPOK 13y4yeHus HOBOro Matepuana
dopmupyembie lpegmeTHbie: GopMUpPOBaTb YMEHWE OMNUCbIBaTb MOHATUE MHOXe-
pe3ysbTaTtbl CTBa, 3/leMeHTa MHOXeCTBa, 3aJaBaTb KOHEYHble MHOXeCTBa, pac-

NO3HaBaTb PaBHble MHOXeCTBa.

JInd4HOCTHbIE: dOopMMpOBaTL LENIOCTHOE MWPOBO33PEHUE, COOTBET-

CTBYlOLLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKKU M 0OLLECTBEHHOM

NMPaKTUKHK.

MetanpegmeTHbie: bopMnpoBaTb NpeacTaBieHUs 06 Uaesx u MeTo-

AaX MaTeMaTuKnN KaK 06 YHUBEPCalbHOM A3blKE HAYKN N TEXHUKMW.
nﬂaHMpyeMble Y'-IaLLI,VIVICﬂ Hay4YUTCHA OMUCbIBaATb NOHATNE MHOXECTBA, 3J/1IEMEeHTa MHO-
pe3y/sibTaTtbl XecTBa, 3ajaBaTb KOHe4YHble MHOXecCTBa, pPacno3HaBaTb pPaBHblIe

MHOXECTBa.
OCHOBHbIe MHOecTBO, 3/1eMeHTbl MHOXECTBa, OAHO3/1IeEMEHTHOE MHOXEeCTBO,
MOHATUSA pPaBHble MHOXECTBa, XapaKTepuctnyeckoe CBOVICTBO, nyctoe MHO-

HKeCTBO.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

dopma 3agaHus Ana yvalmxcs, BbiMOJHEHNE KOTOPbIX MPUBEAET
Jtans opranu- K IOCTMIKEHUIO NJIaHUpPyeMbIX pe3ynbTaToB
nposefeHus saunm
MaaKTUYEeCcKne
Yypoka va Yue6HHK Ava
maTepuansl

1. OpraHu3auuoHHbIN 3Tan

2. NMocTaHOBKa dpopMUpyeMbIX pe3ynbTaToB YpoKa. MoTuBaLus yyeGHon
OeATeNbHOCTU yyalluxcs

3. AKkTyanusa- O] YcTHO. HanguTe KoOpHU ypaBHEHUS:
LiMA 3HAHUN 1) x(x +2,2)=0;

2) (x —4)(x+12)=0;

3) (Bx—-14)(x-1,2)=0;

4) x%(x +2,2)=0;

5) x°+ 25 =0.

4. U3y4yeHue 0} TeopeTnyeckuin matepmnan § 13
HOBOro mare-
puana

5. NepBU4HoOE 0} N2 422-426
3aKpenneHue
HOBOro Mare-
puana

6. MNoBTOpPEHUE 7 Ne 437

7. Utoru ypoKa Bonpocbl 1-7
8. UHdopma- § 13, Bonpocbl 1-7, N2 427, 434,
uus o fomalu- 435

HeM 3ajaHuu

MeToaunyeckue pekomeHjauunun

ITonsiTe MHOXECTBA SBJAAETCS OJHUM U3 OCHOBHBIX IOHATUM MaTEMaTU-
ku. OnpejesieHue 3Toro NOHATUA He JAETCsA. 3€Ch MOKHO IIPOBECTHU IapaJlie/ib
C TAKMMM F€OMETPUYECKUMU (PUTYpaMU, KaK TOUYKA, IIPAMas, IIOCKOCTb.

Yuamuecsi Ha MHTYUTUBHOM YPOBHE XOPOIIO BOCHPHUHUMAIOT ITOHSTHE
MHOKECTBA. 3IECh BAKHO IIPUBECTH MHOTO IIPUMEPOB.

[l TOro 4To6b!I yyanuecs: 6bICTpee yCBOWIN T€OPETUKO-MHOKECTBEHHYIO
CUMBOJIMKY, IPUMEPBHI JOJKHBI OBITh PA3HOOOPA3HBIMMU.
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IlycTroe MHOXECTBO — OGBEKT JOCTATOYHO abCcTpakTHbIA. IToaTomy 31ech
BKHO IIPUBECTU HECKOJIBKO IIPUMEPOB.

C camoro Havaja Ba)KHO OOPATUTh BHUMAaHHUE YYAIUXCS HA TO, YTO CJIOBO
«MHOXECTBO» He SIBJSETCS CHHOHHUMOM CJIOBAa «MHOro». CielyeT NpeaJoKUTh
YYAIIUMCSI CAMOCTOSITEJIBHO IPUBECTH M3 OKPYXKAIOIEr0 MUPA IIPHMEPbI MHO-
XKECTB, COCTOSIIINX U3 OJHOTO 3JIEMEHTa, I MHOXKECTB, SIBJISIOINXCS IyCTHIMU, 3a-
JIaB 3TU MHOXXECTBA C IIOMOIIBIO XaPAKTEPUCTUIECKUX CBOMCTB.

ITocsie BBeeHUSI TOHATHUI PABHBIX MHOXECTB H IIYCTOTO MHOYKECTBA MOYKHO
HPEUIOKUTD YUAILIMCS JATh TAKOE OIpe/ieJIeHIe PABHOCIIBHBIX YPABHEHU: «/[BA
YPaBHEHMUsSI HA3bIBAIOT PABHOCWIBHBIMHU, €CJIM MHOKECTBA UX KOPHEH paBHBI».

B naparpage paccmaTpuBaroTCs ABa criocoba 3aiaHusi MHOXKeECTB. BaxHo,
YTOOBI yJamuecs HOHUMAIHN, B KAKUX CJIy4asx yJOOHO I0Jb30BAThCSA KAXKIbIM U3
3THUX CIHOCOOOB.

CureryeT 06paTUTh BHIMAHKE YIAIMXCsl HA pasHULly B 3anucsix (a; b) u {a, b}.
3amucs (a; b) npeacrasisier co60il yIOPSOYEHHYIO [IAPY, B KOTOPOIi BAXKHO, Ha Ka-
KOM MECTe HAaXOAUTCS KAKIBIN M3 3JI€MEHTOB, a 3aMich {a, b} — MHOKecTBO, B KO-
TOPOM IMOPSIOK 3AIKCH 3JIEMEHTOB HEe NMeeT 3HAUCHUsI.

OOGBIYHO y yIALIUXCS BBI3BIBACT 3aTPyJHEHNE [IOHUMAHUe TOro, 9To {a} #
# {{a}}. Crenyer oTnesbHO pPA3BACHUTDH, YTO IJIEMEHTAMU MHOKECTBA MOLYT
OBITH OOBEKTHI TIOOOI MPUPOABI, B TOM YHcJIe MHOKeCTBa. [loaToMy BasKHO ajek-
BATHO 3AIIMCBIBATDH 3TH JIEMEHTHI. B CHJIBHOM KJ1acce JyIst yIaIXcsi, CKIOHHBIX K
M3y9eHUI0 NH(POPMATHKU, MOXKHO IIPOBECTH AHATOTHIO CO CTPYKTypPaMH JIAHHBIX,
HAIIpIMep MACcCHBAMU YHCJIOBBIX WM CTPOKOBBIX JaHHBIX. IlerecoobpasHo pac-
CMOTPETD IPUMEPBI MHOXKECTB, 3AIIMCh KOTOPBIX COCTOUT U3 OXHHUX U TEX K€ CUM-
BOJIOB, UMEIOIUX CXOAHYIO (POPMY 3aIMCH, HO Pa3IM4HbIX 110 cyTu: {a, b} — co-
crosimee u3 aByx uncen a u b; {{a}, {b}} — cocrosimee us gByX 0AHOIIEMEHTHBIX
muoxects {a} u {b}, {(a; b)} — cocrosimee n3 0AHOI YIIOPSHOUEHHON 1aPbI Y-
cexn (a; b).

s (popMUpOBAHUS Y YYIAIIMXCS HABBIKOB «UTE€HUS» MHOXKECTB CJIEAYeT
HPEUIOXKUTD 3AIMCATh B BUJIE MHOXKECTBA HECKOJIBKO PEIICHUI OJHOTO ypaBHe-
HUST; HECKOJIBKO PEIIeHUN CUCTeMbI YPABHEHUII € ABYMSI [IEPEeMEHHBIMU U T. II.

KommeHTapum K ynpaxKHeHusam

N2 426, 427. DT yIPAKHEHUST MOKHO JIOIOJHUTD JPYTUMHU 3aJaHUSIMU U3 OKPYKa-
IOIIEr0 MUPA WIN PaHEE U3YICHHDBIX PA3/I€IOB MATEMATHUKU, HAIPUMEDP Ta-
knmu: «Hazosure xakoe-HUOYb MHOKECTBO BOCHHOCTy:Kamux», «Kak Ha-
3bIBAETCS MHOKECTBO TOUEK, PABHOYAJIEHHBIX OT KOHI[OB OTpe3ka», «Kak
HA3bIBAETCA MHOKECTBO TOUEK, PABHOYAAJIEHHDIX OT JAHHON TOUKU? ».
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TexHonornyeckas Kapta ypoka N2 51

Tema ypoka MHOKeCTBO U ero 3/1eMeHTbI
Tun ypoka YPOK 3aKpenneHus 3HaHum
®dopmupyembie MpeameTHble: GopMUpPOBaTb YMEHWE OMUCbIBaTb MOHATUE MHOXe-
pesynbTatbi CTBa, 3/1eMeHTa MHOXeCTBa, 3ajaBaTb KOHe4YHble MHOXEeCTBa, pac-
no3HaBaTb PaBHble MHOXeCTBa.
JIn4HoCTHBIE: HOPMUPOBATL LENIOCTHOE MWUPOBO33PEHWE, COOTBET-
CTBYIOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKN 1 OGLLECTBEHHON
NPaKTUKM.
MetanpeameTtHbie: dopMmupoBaTh NpeacTaBneHuns o6 naeax u Meto-
Aax MaTeMaTUKM Kak 06 YHUBEPCaNbHOM A3bIKE HayK1 1 TEXHUKM.
Mnanupyemeie Yyalmuncsa Hay4mTcs OnnchbiBaTh MOHATUE MHOXECTBA, 3NEMEHTa MHO-
pesynbTatbi )KecTBa, 3ajaBaTb KOHEYHble MHOXEeCTBa, pacrnosHaBaTb paBHble
MHOeCTBa.
OcHoBHbIEe MHOXeCTBO, aNEMEHTbI MHOXECTBA, OJHO3/IEMEHTHOE MHOXECTBO,
noHATUS paBHble MHOXeCTBa, XapaKTePUCTUYECKOe CBOWCTBO, MyCTOE€ MHO-
ecTBoO.
OpraHu3aLuoHHasA CTPYKTYpa ypoKa
dopma 3ajaHus 4011 yHaLmUXCsl, BbINOIHEHNE KOTOPbIX NpUBEAET
Srans opraHu- K IOCTWXEHMIO MIaHUPyEMBbIX PE3Y/bTaToB
npoBeAeHus 2a
ypoKa y'-l”” N Inpaktuyeckue
A martepuanb
1 2 3 4

1. OpraHn3auMoHHbIM 3Tan

2. NocTaHOBKa ¢popmMUpyeMbIX pe3ynbTaToB M 3ajay ypoka. MotuBauumsa yueGHOM
AeATEeNbHOCTU yyalluuxcs

3. MpoBepKa gomallHero 3agaHusa

4. AKTyanusa-
LA 3HAHUK

o) YctHo: N2 79, 80

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

O] Ne 428, 429, 431, 433

80



OKOHYaHue

1 2 3 4
6. KoHTponb 7 Ne 81, 82
MU KOoppeKuusa
3HaHUI

7. Pednekcus

MpoaonKnTe BbiCKa3dbliBaHUSA 06 ypoOKe.

LuMsa o AoMall-
HeM 3ajaHuun

y4ye6HOM 1. Ha ypoKe ans MeHs 6bI/10 BaXHO ... .
NEeATe/IbHOCTH 2. Ha ypoke MHe 6blf10 CNOXHO ... .

Ha ypoKe 3. YPOK NoMor MHe 3aayMaTtbCs O ... .
8. Uudopma- § 13, N2 430, 432, 436

KomMmeHTapuu K yrnpaxKHeHUsm

N? 428, 429. DT yIPAKHEHNUS MOKHO JOIIOJHATD JPYTUMHA 3aJaHUSIMH U3 OKPYKa-
IOIIErO MUpA WIKA PaHee U3YIEeHHBIX PA3/JeJ0B MATEMATUKH, HAIIPUIMEDP Ta-
knmu: «HazoBure xakoe-HUOYIb MHOKECTBO BOCHHOCTy:KamMux», «Kak Ha-
3BIBAETCS MHOXECTBO TOUEK, PABHOYJAIEHHBIX OT KOHIIOB OTpe3Kar», «Kak
Ha3bIBAETCS MHOKECTBO TOYEK, PABHOYAAJIEHHBIX OT JAHHOU TOUKH?».

N2 435.1) A=DB;2) A+ B; 3) A # B, 10CKOJIbKy 3JIEeMEHTOM MHOXKeCTBA A sBJIsET-
cst aucio 1, a 31eMeHTOM MHOKeCTBA B SIBJISIETCsI OIHORJIEMEHTHOE MHOKe-

ctBo {1}.

§ 14. MoamHoxecTBO. ONepaunu Hag MHOXXeCcTBaMu

Tema ypoka
Tun ypoka

dopmupyembie
pesynbTarsbl

TexHonornyeckas Kapta ypoka N2 52

MogmHoXKecTBO. ONepauun Hag MHOXXeCTBaMM

YPOK U3y4eHns HOBOro Matepuana

MpeameTHble: GOPMUPOBATL YMEHUE HAXOAMTb NMOAMHOMECTBaA AaH-
HOro MHOXecCTBa, nepecedyeHve U 06beanHEHWE MHOMECTB, WIo-
CTpUpOBaTh pe3ynbTaT onepaLmMii Hal MHOXeCTBaMU C MOMOLLbIO Ana-

rpamm dnnepa.

JIn4HOCTHbIE: GOPMUPOBATbL UHTEPEC K U3YHEHUIO TEMbI U XenaHue

NPUMEHSATb NPUOBPETEHHbIE 3HAHWUSA U YMEHUS.

MeTtanpegmeTHble: GOPMUPOBaATL YMEHWE BUIETb MaTeMaTUYECKYIo
3a7avy B KOHTEKCTe NPOoGAEMHON CUTYaLMKN B APYTMX AUCLUMNIIMHAX, B

OKPY)KaloLWEeN U3HW.

81



lMnaHupyemsbie

Yyalmmncs Hay4yuTCcs HaxoAuTb NOAMHOMECTBA [aHHOro0 MHOMXeCTBa,

pe3ynbTarbl nepecevyeHne U 06beaNHEHNE MHOXKECTB, UINIOCTPUPOBATh pe3dynbTaT
onepaunin Ha MHOXeCTBaMu C MOMOLLbIO AMarpamMm dinepa.
OcHoOBHbIe MoaMHOXKECTBO, AMarpammbl Annepa, nepeceveHne MHOKECTB, 00beaN-
MOHATHUSA HEHWE MHOXECTB.
OpraHusauMoHHasa CTPYKTypa ypoKa
dopma 3ajaHusa ana yyawmxcs, BbiMoJIHEHWE KOTOPbIX NPUBEAET
Jtans opraHu- K [JOCTMXKEHMIO NaHUpPyeMbIX pe3yibTaToB
nposeaeHus 3auumn
UaaKTu4yeckue
YpoKa i Y4e6HuK Ava
mMaTepuanbl

1. OpraHu3auMoHHbIM 3Tan

2. lNocTaHOBKa popMUpyeMbIX pe3ynbTaTtoB YypoKa. MoTuBauus yye6Homn
OeATeNbHOCTU yyalumxcs

3. AKTyanusa-
Uus 3HaHUK1

) YcTHO. Ha3oBwuTe Bce TpPEX3HAYHbIE YMCNa, ANS 3aMUCK KOTO-
pbIX UCMONL3YIOTCHA TONIBKO Lndpbl 4, 6, 8 (LMDPLI HE MOTYT
NOBTOPATLCH).

4. N3yyeHune
HOBOro mare-
puana

o) TeopeTtnyeckuit matepunan § 14

5. NepBU4HoOE
3aKpenneHue
HOBOro Mare-
puana

® | Ne438-440, 442, 443, 445, 446

6. MoBTOpPEHUE

n Ne 460, 461

7. Atoru ypoka

Bonpocbl 1-5

8. UHdopma-
u1sa 0 goMalu-
HeM 3ajaHuu

§ 14, Bonpocbl 1-5, N2 441, 444,
462

MeToaunyeckue pekomeHgaLuum

ITonsTUE MOAMHOXECTBA BOCIPUHUMAETCS ydamumMucs aerko. CIoXHOCTDb
BO3HUKAET IIPU Pa3bsCHEHUH TAKOTO JIOCTATOYHO aOCTPAKTHOrO (PaKTa, YTO IIy-
CTO€ MHOXECTBO ABJISAETCSA IOJMHOKECTBOM JIIOOOTO MHOKECTBA. JTO B IEPBYIO
odepe/ib CBA3aHO C TEM, YTO YKA3aHHBIN (DAKT HEIb3s IPOWLTIOCTPUPOBATD C T10-
MOIILIO JiuarpamMm Jiiepa.
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CreyeT nog4epKHyTh, YTO TI000E€ MHOXKECTBO A MMeeT 1o KpaiiHeil Mepe
JBa ITogMHOKecTBa: A u &.

Ienecoobpa3Ho MPUBECTH JOCTATOUHOE KOJTUYIECTBO IPUMEPOB, MOTUBHUPYIO-
X HEOOXOAMMOCTD BBEJICHUS ONIEPAINIT TePecedeHsl U OObeIMHEHN MHOKECTB.

Baxxno ob6paTuTh BHUMaHME Ha CBA3b MEK]y olepalueil nepeceyeHus u
MOMCKOM PEMIEeHUH CUCTEMBI YPABHEHMH; CBA3b MEKAY oneparueil o6beMHEeHNs
U IIOMCKOM PEIIECHUST COBOKYIIHOCTU YPaBHEHUM.

Heckospko c1oxkHee BOCIIPUHUMAETCS YIaIUMUCSA 0600IIeHIe OTlepaIiniz
nepecedyeHus U 00beUHEHU JUIs TPEX U 60JIe€ MHOXKECTB. 3/IECh CYIMIECTBEHHYIO
IIOMOIIb B Pa3bsCHEHUN MOTYT OKa3aTh JJUarpaMMbl Jiiepa.

IIpu mocTpoennu jpuarpamMm Jijiepa CJAeAyeT YACJUTb BHUMAHUE TOMY,
9YTOOBI B3aUMHOE PACIIOJIOXKEHNE KPYTOB COOTBETCTBOBAJIO CIOKETY 3ajaun. Taxk,
ydamuecs JOJLKHbI IPABUJIBHO PACIIOaraTh KPYyr, M300paKalOIUil MOIMHOKe-
CTBO, IIOJHOCTBIO BHYTPU KPYra-MHOYKECTBA; B 3aBUCUMOCTH OT TOTO, ABJIAETCS JI
IICTBIM IIEpeceYeHre MHOKECTB, PUCOBATDH IIEPECEKAIONMECH NN HEellepeceKaro-
muecss KPyru U T. JI.

KomMmeHTapuu K yrnpaxKHeHUsam

N? 439. Yyamuecs, CKopee BCETO, Ha30BYT TOJIBKO TPH (DUTYPLL: JIyd, OTPE30K, TOY-
ka. CregyeT 0OpaTUTh BHUMAHHUE YJAI[UXCsl HA TO, YTO cama IIpsiMasi TAKKe
ABJISIETCA CBOMM IIOAMHOKECTBOM. Takike cieflyeT HallOMHUTb, 4YTO IreoMe-
Tpuyeckass (pUrypa MOKET COCTOATH M3 HECKOJIBKUX YacTel, OTMETUTh Ha
HPSMOI HECKOJIBKO TOYEK (OTPE3KOB) U COOOIIMUTD, YTO 3TO TAKXKE SIBISAETCS
¢urypoii — HoOAMHOKECTBOM TOYEK IPsIMOIi. Takoil moaxoz sBIseTcs mpore-
JEBTUYECKUM Il PENIEHUs] HEPABEHCTB METOAOM MHTEPBAJIOB, 2 UMEHHO
paccMOTpeHnsl OObEAMHEHHUSA OTPE3KOB, OTKPBITBIX OTPE3KOB, Jy4el U TO-
YEK NPSAMOU B KA4€CTBE €MHOTO I1€JI0T0 — MHOKECTBA, IIPE/CTABIAIONIETO
co6O0Ii pelmenHne HepaBeHCTBA.

TexHonornyeckas Kapta ypoka N2 53

Tema ypoka MogmHoXKecTBO. ONepauun Hag MHOXXeCTBaMM

Tun ypoka YPoK 3aKpenneHns 3HaHum

dopmupyembie lpegmeTHbie: GOPMUPOBATbL YMEHWE HAXOAUTb NOAMHOXECTBA JAaH-
pe3ynbrartbl HOro MHOMECTBa, nepecevyeHne U 06bEeANHEHUE MHOXKECTB, WIIO-

CTPMUPOBaTh pe3y/bTaT onepaLni Haf, MHOXXEeCTBaMM € MOMOLLbIO Ana-
rpamm dunnepa.

JIN4HOCTHbIE: GOPMUPOBATL UHTEPEC K U3YHEHUIO TEMbI U KenaHue
NPUMEHSATb NPUOBPETEHHbIE 3HAHWUSA U YMEHMUS.
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MnaHupyemsbie

MetanpeametHbie: GOpPMUPOBaTb YMEHUE BUAETb MaTeMaTU4eCKylo
3aflayy B KOHTEKCTe NpPo6neMHOn CUTyauuu B APYrux AUCLIUMIIMHAX,
B OKpPYKatoLLen KUSHM.

Yyalwumncs HayyuTcsd HaxoauTb MOAMHOXECTBa JaHHOMO MHOXEeCTBa,

pe3y/sibTatbl nepece4vyeHne n Oﬁ'beﬂ,l/l HEHNE MHOXECTB, UINIOCTPUPOBATb Pe3ynbTaTt
onepauui Hag MHOXeCTBaMM C MOMOLLbIO Anarpamm dinepa.
OCHOBHbIE MNoagMHOXECTBO, AnarpamMmMmbl Jnnepa, nepecevyeHne MHOXecTB, 00b-
MOHATHUSA eAMHEHNE MHOXECTB.
OpraHu3aLMoHHan CTPYKTypa ypoKa
dopma 3apfaHua 415 yyalmxcs, BbiNoNHEHME KOTOPbIX NpuBeséT
Stanb opraHu- K JOCTUXKEHUIO NJIaHUpyeMbIX pe3ybTaToB
nposeaeHus 3auun
MAaKTUYECKUe
ypoKka va Yuye6HUK Ana
maTepuansl

1. OpraHu3auMnoHHbIN 3Tan

2. MNocTaHOBKa ¢popMUpyeMbIX pe3ynbTaToB M 3ajay ypoka. MotuBaumsa y4e6HOM
OeATeNbHOCTU yyalluuxcs

3. MMpoBepKa gomaluHero 3agaHusa

4. AKTyanusa-
LMA 3HAHUN

(]

YcTHO: N2 83

5. 3akpenne-
HUE U3Y4YEeHHOo-
ro matepuana

) Ne 447-450, 452, 453, 455, 456,
458

6. KoHTponb
M KoppeKuus
3HaHuUH

Ne 84-86

7. NMoBTOpEHUE

n Ne 465, 466

8. Pednekcus

BbiGepuTe yTBEPIKAEHUE, KOTOPOE, MO BallemMy MHEHWIo, 6y-

LS 0 AoMall-
HeM 3ajaHuu

y4ye6HoMm [leT XapaKTepu3oBaTb JOMallHee 3ajaHue.
[eATeNbHOCTH 7 nymato, foMallHee 3ajaHue ang MeHs 6yaeT:
Ha ypoKe a) NErkMM/TpyaHbIM;

0) UHTEPECHBIM/HEUHTEPECHbIM.
9. NUudopma- 8§14, N2 451, 454, 457, 459
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KomMMeHTapuu K yrnpaKHeHUsm

N¢ 454. ITycToe MHOXECTBO, TOUKA, OTPE3OK, Jyd.

N¢ 457. ITpsimas, Jy4, ABa Jyya.

N2 458 (1). /I/11 TOro YTOOBI 3JIEMEHT X IPpUHAITIEKAT MHO>K€CTBYA, HeOoOXOAUMO,
4TOOBI OH IMPUHAMIEKAT MHOXKECTBY B. /Iy TOro 4TOObI 3JI€EMEHT X NpH-
HaJ[JIeKal MHOKECTBY B, nocraTo4HO, 9YTOOBI OH HNPHUHAMLIEKAT MHOXKE-

cTBy A.

Tema ypoKa
Tun ypoka

dopmupyembie
pe3ynbTarbl

lnaHupyemble
pe3ynbTarbl

OcHOBHbIE
MOHATUSA

§ 15. YucnoBble MHOXecCTBa

TexHonornyeckas Kapta ypoka N2 54

Yncnosble MHOXECTBa
YPOK 13y4eHns HOBOro Matepuana

MpegmeTHbie: GOPMUPOBATL YMEHME OMUCbIBATb MHOXECTBO HaTy-
panbHbIX YACES, MHOMXKECTBO LIEfblX YNCEN, MHOXKECTBO palMoHallb-
HbIX YACEN, MHOXECTBO AENCTBUTENIbHbBIX YNCES, CBA3KU MEXK/Y 3TUMMU
MHOXeCTBamMM, pacrno3HaBaTb paLuoHanbHble U MppaLMOHasbHble
yucna, onepupoBatb GECKOHEYHOW HEMNEPUOANYECKON AECATUHHOWM
Apo6blo.

JInyHOCTHBIE: HOPMUPOBATL LIETOCTHOE MMUPOBO33PEHUE, COOTBET-
CTBYIOLLEE COBPEMEHHOMY YPOBHIO PA3BUTUS HAyKW U 06LLECTBEHHON
NPaKTUKM.

MeTtanpeameTtHbie: GopMUPOBaTb YMEHUE ONnpefensiTe NOHATUSA U ae-
J1aTb BbIBOAbI.

Yyalmmnca HayyduTcsl OnMcbiBaTb MHOMECTBO HaTypasbHbIX 4ucen,
MHOMECTBO LENbIX YACEN, MHOXECTBO paLlMOHaNbHbIX YACEN, MHOXE-
CTBO [AENCTBUTENbHbIX YMCEN, CBA3M MEXKAY 3TUMWU MHOXKECTBaAMMU,
pacno3HaBaTb paLMoHaibHble U UppaLIMOHanbHble Yucna, onepupo-
BaTb 6€CKOHEYHOW HENepmuoan4ecKon AecaTUYHON OPOObIO.

MHOeCTBO HaTypasbHbIX YMCEN, MHOMXECTBO LeSblX YMces, MHOXe-
CTBO palMOoHalibHbIX Y1ces, nepuos Apobu, ppaLMoHaibHOe YKUCHO,
6eCKOHeYHas HenepuoanyecKas 4po6b, MHOXECTBO AENCTBUTENbHbIX
yucen.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

dopma 3agaHus Ans yyaluxcs, BbiNOHEHWE KOTOPbIX NPUBEaET
Jtans opraHu- K [JOCTMXKEHMIO NIaHMPyeMbIX pe3yibTaToB
nposefeHus saum
UAAKTUYECKNe
Yypoka va Yue6HHK Ava
maTepuansbi

1. OpraHu3auuoHHbIN 3Tan

2. NMocTaHOBKa popMUpyeMbIX pe3ynbTaToB YpoKa. MoTuBauusa yye6Homn
OEeATeNbHOCTU yyalumxcs

3. AKTyanusa- (o} YctHo: N2 463, 464

LMA 3HAHUN

4. U3y4yeHue o) TeopeTnyeckun matepuan § 15
HOBOro mMare-

puana

5. MNepBU4HoOE 0} N2 468, 469, 471-473
3aKpenneHue
HOBOro Mare-
puana

6. MNoBTOpPEHUE 7 N2 485

7. Utoru ypoka Bonpocbl 1-10
8. UHdopma- § 15, Bonpocbl 1-5, N2 470, 474,
Lu1a o AoMall- 486

HeM 3ajaHuun

MeToaunyeckue pekomeHgauum

B sToM maparpadge dopMupyeTcs HOBBIH B3IJIAA HA IEIbIH PSAA 3HAKOMBIX
O0OBEKTOB. YUanuecs y»Ke 3HAaKOMBI C HATypaJIbHBIMU, IIEJIBIMA, PAIMOHAIBHBIMHI
qrcaaMy. Termepn 3TH 4MCIa PpacCMaTPUBAIOTCS KAaK 3JIEMEHTBI COOTBETCTBYIOIIIX
YHCJIOBBIX MHOKECTB.

B nmaparpade jieaeTcsi BAXKHBINA BBIBOJ, O IIPEJICTABAEHUN PAIIOHAILHOTO
YHCIa B BUJie 6€CKOHEUHOU ITePUOITIecKOM eCATUIHON apodu.

B maparpade dopmupyeTcs BakHAs WJIEHHAs JUHUSI: HEBO3MOKHOCTD
BBIIIOJIHEHUS ONlepallMi B paMKaX JJAHHOTO YHUCJIOBOI'O MHOKECTBA IPUBOJUT K
€ro pacmupeHuio. B cury sToil KOHIENIMU pacCMaTPUBAETCsA, B YACTHOCTH,
HEBO3MOKHOCTD IPU U3BJIECUYECHUH KBaJPATHOI'O KOPHSA OCTAThCA B PaMKaxX MHO-
xectBa Q. Tak BO3HUKAET HEOOXOJUMOCTD BBEACHHSI NP PALOHAIBHBIX YHCEIL.



I/IppaHI/IOHaﬂbeIe qucjia MOJACIHPYIOTCS 0EeCKOHEYHBIMU HEnIepuoan4c-

CKHUMH AeCITUIHbIMU Apobsmu. To, uTo yncia J2 u 1t umeror Takoe HpeJcTaBIIe-
HUE, yJaIyuMcs CoO0IaeTcs Kak uMelomuil Mmecto ¢axt. [loaTomy nmpumep, KoH-
CTPYHPYIOUINI 6€CKOHEYHYIO HEIIEPUOAMYCCKYIO JECTHIHYIO IPO0h, UIPAET OCO-
6y10 posib. OH IOKa3bIBAE€T, YTO OECKOHEYHBIE HEIIEPUOANMYECKHE ACCATHIHBIC
Apo6U AEIICTBUTEIBHO CYLIECTBYIOT, TEM CAMBIM KOCBEHHO JOKA3bIBas CYLIECTBO-
BaHHE UPPALUOHAIBHBIX YHCEL.

B kauecTBe npuMepa NPEACTABICHUS YUCIA B BUAEe 6€CKOHEUYHON Hellepu-
OJIMYECKON JECATUYHON APOOH MPUBOAATCS IEPBbIe HECKOIBKO AeCATKOB Iudp

JECATUYHOM 3AIIUCU YUCJIA \/§ CO CCBUIKOU HA TO, YTO 3Ta 3aIIUCh HAWJeHa C HO-
MOIIBLIO CIIENUATbHON KOMIBIOTEPHOI MPOrpaMMbl. 3€Ch BaKHO MOSACHUTD yda-
IMMUMCS, YTO KOMIIBIOTEPHAs IPOrpaMMa — 3TO JIMIIbL MHCTPYMEHT, PEeaIn3yio-
MUH HEKOTOPBIA AITOPUTM, 2 AITOPUTMbI HAXOXKIEHUS KaK MOKHO 0oJiee TOU-
HBIX 3HAYEHUN YaCTO BCTPEYAIOMMXCA HMPPAIMOHANbHBIX 4Hcen (T, V2, 3
U T. I.) U3laBHA ObUIN IIPEIMETOM U3ydeHUs MHOIMX MaTE€MAaTUKOB HAUMHAs CO
Bpemén Jlpesneit 'penuu. Yuénble NPUILIM K BBIBOAY, YTO 3TU YUC/IA ABIAIOTCH
HUPPALUOHATLHBIMY, OTYACTU IIOTOMY, UYTO UCIIOJIb3yeMbl€ UMU aJIFOPUTMBI IIPEJ-
CTaBJIEHUS 3TUX BEJIMYMH KaK 3HAYEHUN PAllUOHAILHDIX BbIPAKEHUN, HAIIPUMEP

22 .
IpeACTABJICHNE T~ <=, HE JaBATH YIOBICTBOPUTENLHOM TOTHOCTH.

B nmaparpade mokazaHo, Kak yCTAaHOBUTH B3aUMHO OJHO3HAYHOE COOTBET-
CTBHE MEXJy MHOKeCTBOM R M MHOXECTBOM TOYEK KOOPJUHATHON IPSMOM.
31ech MOKHO ONISITD e COCTATLCSA HA HICTOPUYECKUE CBEAEHUS O TOM, YTO YUCIIO

V2 «BOBHMKIO» KAK JUIMHA MATOHAN KBaJ[paTa cO CTOpOHOI 1.
KoMmeHTapum K ynpa)kHeHuam
N2 471. MOXHO PEKOMEHJ0OBATh YYAIUMCS IPU PEIICHUN 3TOH 32a4M UCIIOIb30-

BaTh AUArPaMMbI Jilrepa.

TexHonornyeckasa Kapta ypoka N2 55

Tema ypoka Yucnosble MHOXeCTBa

Tun ypoka YpoK 3aKpensieHns 3HaHum

dopmupyemsbie lMpeameTHble: GOpMUPOBaTL YMEHUE OMEPUPOBaThL Ha paunoHasb-
pe3ynbTarsl HbIMW U MPPaLMOHaNbHbIMU YUCIaMMU.

JIn4HOCTHbIE: HOPMUPOBATb LIENOCTHOE MWPOBO33PEHUE, COOTBET-
CTBYlOLLEE COBPEMEHHOMY YPOBHIO PA3BUTUSI HAYKU Y 06LLIECTBEHHOM
MPaKTUKHK.
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MetanpeametHbie: GOpMUPOBaTL YMEHME UCMONb30BaTh Npuobpe-
TEHHbIE 3HAHUA B NnpaKkTUYeCKon fedATeNIlbHOCTH.

MnaHupyembie Yyalmmncs HaydyuTca onepupoBaTb Had pauvoHaibHbIMKU U UppaLmo-
pe3ysibTatbl HallbHbIMW YNCNaMMW.
OCcHOBHblE MHOKeCTBO HaTypasibHbIX YMCEST, MHOXECTBO LIENbIX YNCEN, MHOXKE-
MOHATHUSA CTBO palMoHasbHbIX Yncen, nepuoa Apobu, nppaLMoHanbHOE YKCho,
6eCcKoHeYHas HenepuoanyecKkas 4pobb, MHOXECTBO AENCTBUTENbHbIX
yucen.
OpraHu3aLMOoHHas CTPYKTypa ypoKa
dopma 3ajaHus 4ns yyalmxcs, BbiNONHEHUE KOTOPbIX MPUBEAET
Stanb opraHu- K JOCTUXKEHUIO NJIaHUpyeMbIX pe3ybTaToB
nposejeHus 3auun
UAAKTUYECKNe
ypoka va Y4ye6HMK Ana
matepuanbl

1. OpraHn3auMnoHHbIA 3Tan

2. MNocTaHOBKa ¢popMUpyeMbIX pe3ynbTaToB M 3ajay ypoka. MotuBaumsa y4e6HOM
OeATeNbHOCTU yyalluxcs

3. MpoBepKa gomaluHero 3agaHusa

4. AKTyanusa-
LMA 3HAHUN

(] YcTHO: N2 87

5. 3akpenne-

ro matepuana

HUe N3y4yeHHo-

® | Ne 475,477,478, 480, 482484

6. MNoBTOpPEHHUE

n Ne 487, 488, 495

7. Pednekcus

MpoaosiKuTe BbiCKa3biBaHUA 06 ypoKe.

LS o AoMall-
HeMm 3afaHuu

y4yeGHOM 1. 3HaHUS, NONYYEHHbIE Ha YPOKE, MHE HEOBXOANUMDbI ... .
neaTeNnbHOCTU 2. 4 nonyyunn(a) nofesHyo MHGOPMaLIMIO O TOM, YTO ... .
Ha ypoKe

8. Uudopma- § 15, N2 476, 479, 481




§ 16. CBoicTBa apudPmMeTU4eCcKoro KBagpaTtHoro KOpHsi

TexHonornyeckas Kapta ypoka N2 56

Tema ypoKa CBoiicTBa apudpMeTUHECKOro KBagpaTHoro KOpHs

Tun ypoka YPOK 13y4yeHus HOBOro Matepuana

Popmupyembie lpeagmeTHble: dopMUpoBaTb ymeHne GopmynnupoBaTb, [OKa3biBaTb

pes3ynbTarhl U NMPUMEHSATb CBOMCTBa apnUOMETUHECKOIO KBAAPaTHOIO KOPHS.
JIn4HOCTHbIE: GOpMUPOBaATL YyMeHWe GOpMyIMpoBaTb COOGCTBEHHOE
MHEHME.
MeTtanpegmeTHbie: GOpMUPOBaTb YMEHUE yCTaHaBIMBaTb MPUYUHHO-
C/leACTBEHHbIE CBSA3M, CTPOUTb JIOTMYECKOE pacCyKAeHne, yMO3aKto-
YyeHue (MHAYKTUBHOE, IeAYKTMBHOE M MO aHanorMm) 1 genatb BbIBOAbI.

lMnaHupyembie Yyawmmcsa Hayuntcs GopMynnmpoBaTh, AOKa3biBaTb M MPUMEHSATb CBOK-

pe3ynbTatbl CTBa apudMETUYECKOro KBaapaTHOro KOPHS.

OCHOBHbIE CBOMCTBO apndMETUYECKOIO KBaAPaTHOrO KOPHSA M3 CTENEHM, CBOM-

MOHATUSA CTBO apUPMETMYECKOro KBagpaTHOro KOPHS U3 NPOn3BeaeHUs, CBOM-
CTBO apuUPMETUYECKOr0O KBAAPaTHOro KOPHA M3 ApOOK.

OpraHusauuoHHas CTPYKTypa YpoKa
dopma 3agaHua gnsa yyawmxcs, BbiMoJIHEHUE KOTOPbIX NPUBEAET
Srane opraHu- K IOCTWXEHMIO N/IaHUPYEMbIX Pe3Y/bTaToB
nposeaeHua Sam
ypoka v Y4eGHUK OupakTuyeckue
MaTepuanbl
1 2 3 4

1. OpraH1M3auunoHHbIN 3Tan

2. NoctaHoBKa GpopmupyeMbiX pe3ynbTatoB ypoKa. MoTuBauus yueGHowm
OeATeNbHOCTU yyalluxcs

3. AKTyanusa-
LiMA 3HaHUN

0} YcTHO: N2 489-491

4. U3y4yeHue
HOBOro mare-
puana

) TeopeTnyecKkuit matepran § 16

5. NepBuyHoE
3aKkpenneHue
HOBOro mare-
puana

P Ne 496, 498 (1-8), 500 (1-3), 502
(1-4)
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OKOHYaHue

1 2 3 4

6. MoBTOpPEHUE 7 N2 520

7. Pednekcus Mpoaonxurte BbiCKa3biBaHUA 06 YPOKE.
y4yeGHOM 1. Ha ypoke g y3Han(a) ... .
fedaTeNnbHOCTU 2. Ha ypoke s Hay4uncs(ace) ... .

Ha ypoKe 3. Ha ypoke s noHsin(a), 4to mory ... .
8. UHdopma- § 16, Bonpocbl 1-5, N2 497, 499,

uu1a o AoMall- 501

HeM 3ajaHuu

MeToaunyeckue pekomeHgauum

B reopeme 16.1 paccmaTpuBaloTcs CBOMCTBO apU(PMETHIECKOTO KBAAPAT-
HOTO KOPHS, IIPU UCIIOJIb30BAHUN KOTOPOTO yJYaIecs JOMYCKAI0T HaubOoIbIIee
KOJIN4eCcTBO omubok. IToaTomy niesecoo6pasHo nposectu padoTy o mpogrIaK-

THKE OIIMOKY, KOTA YYCHUKH ITUIIYT Ja? =a.

Teopema 16.2 sBaseTcst 0606menneM TeopeMsr 16.1.

ITpu paccmorpennn teopem 16.3 u 16.4 BakHO MOJYEPKHYTH HEOOXOAU-
mMocTb yerosuit a 20u b >0 (b > 0).

B 3aBHCHMOCTH OT BO3MOKHOCTEHN Ki1acca TeopeMsl 16.3 i 16.4 moxHO pac-
HIMPUTH TAKUM 00Pa3oM:

eCJIHaSOHbSO,TO\/E:\/;-\/j;
vcombetmo i3
ecsn u TO 4/ N

CBOICTBO, BBIIEIEHHOE KUPHBIM IPUMTOM B KOHIle Haparpada, uMeer
npornejeBTudecKkoe 3HaueHue. B HéM dakTuueckn yrBepKIaeTcs, YTO (PyHKIUA

Y =X ABIAETCHA BO3PACTAIONIEH.

TexHonornyeckas Kapta ypoka N2 57

Tema ypoka CBo#icTBa apupMeTU4EeCKOro KBagpaTHoOro KOpHsa

Tun ypoka YPOK 3aKpenyieHns 3HaHum

PopmupyemMble MpeameTHble: GOPMUPOBATL YMEHWE NMPUMEHSTL CBOMCTBA apnudme-
pe3ynbTarbl TUYECKOro KBaApaTHOIrO KOPHS.

JIn4HOCTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLLIEHUE K OBYHEHMUIO.

MertanpegmeTtHble: GOpPMUPOBaTbL YMEHUE COOTHOCUTbL CBOWU [LEW-
CTBUS C NI@aHUPYEMbIMW pe3ynbTaTaMu.
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lMnaHnpyemble

Yyauimicsa HayduTcst MpUMeHsTb CBOMCTBa apubMETUYECKOro KBaapaT-

pes3ynbrarbl HOI0 KOPHS.
OcHoBHblE CBOMCTBO apMdMETUHECKOrO KBaApaTHOro KOPHS M3 CTEMEHM, CBOM-
MoHATUSA CTBO apMdMETUHECKOro KBapaTHOr0 KOPHA U3 NPOU3BEAEHUS, CBOW-
CTBO apudMETUHECKOro KBaAPaTHOro KOPHSA U3 APOOMU.
OpraHusauMoHHas CTPYKTypa ypoKa
dopma 3apaHus gns yyawmxcs, BbINOJIHEHWE KOTOPbIX NPUBEAET
Jtansbl opraHu- K JOCTUXKEHUIO NaHUpPyeMbIX pe3ynbTaToB
nposefeHusa 3aLuM
UaaKTu4yeckue
ypoka il Yue6HUK Aua
MaTepuanbl

1. OpraH13auMnoHHbIN 3Tan

2. NocTtaHoBKa dpopmupyeMbIX pe3ynbTaTtoB U 3agay ypoka. Motusauusa y4e6Hon
OEesATeNbHOCTH yyallUxcs

3. MpoBepka gomallHero 3agaHusa

4. AKTyanusa-
LM1A 3HAHUN

) YcTHO: Bonpockl 1-5, ¢. 129

5. 3akpenne-
HUE U3YYEHHO-
ro matepuvana

® | Ne 498 (9-16), 500 (4-9), 502
(5-8), 504, 505, 506 (1-3), 508,
510, 512 (1-4)

6. NoBTOpEHME

n Ne 521

7. Pednekcusa

OLeHUTe aKTMBHOCTb CBOEN paboThbl Ha YPOKE.

LA o foMall-
HeM 3ajaHuu

yyebHOM Ha ypoke s:

neAaTenbHOCTU a) akTMBHO paboTan(a);

Ha ypoKe 0) paboTan(a), HO HEe aKTUBHO;
B) 6bl/1(a) NacCUMBEH(BHA).

8. UHdopma- § 16, N2 507, 509, 511

Tema ypoka

Tun ypoka

TexHonornyeckas Kapta ypoka N2 58

CBojicTBa apudpmMeTUYECKOro KBagpaTHOro KOpHsA
YpOK 13y4eHus HOBOro matepuana
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dopmupyembie MpegmeTHble: GOPMUPOBATL YMEHWE NPUMEHSATL CBOWCTBA apudme-
pesynbTarthi TUYECKOro KBaJPaTHOrO KOPHS MpW pelleHn MaTemMaTUiyecKux 3aaav.

JIn4HOCTHBIE: pa3BMBaTb HaBblKM CaMOCTOATEIbHOM PaboThl.

MertanpeameTHblie: GOPMUPOBaThL YyMEHWE COOTHOCUTb CBOMU [Aeit-
CTBMS C MIaHUPyeMbIMU pe3ysibTaTamu.

lnaHupyemble Yyalummncsa HayquTcsa NpUMeHaTb CBOMCTBaA apuPpMeETUYECKOro KBaapar-
pe3ynbTarbl HOrO KOPH$ MpK pelleHnn MaTemaTUyecKmx 3aaad.

OCHOBHble CBOMCTBO apndMETUYECKOTO KBaAPaTHOrO KOPHS M3 CTENEHU, CBOM-
MOHATHUS CTBO apMdMETUYECKOro KBaApaTHOro KOPHS U3 MPOU3BEAEHWS, CBOW-

CTBO apUdMETUYECKOro KBaApaTHOrO KOPHA U3 APO6GH.

OpraHu3aLMoHHaa CTPYKTypa ypoKa

dopma 3ajaHns ANst yyalnXcs, BbINOJHEHNE KOTOPbIX NPUBEAET
Srans opraxu- K IOCTWXEHMIO MIaHUPYEMbIX PE3Y/bTaToB
nposefeHus saum
naaKTUYecKkne
Yypoka i Y4eGHUK Ava
martepuarbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. MoctaHoBKa GpopmMUpyeMbIX pe3yibTaToB U 3aAad ypoka. MoTuBauus y4e6Ho
NEATeNbHOCTH yyallmxcs

3. MpoBepKa gomallHero 3agaHusa

4. AKTyanusa- (0} YctHo: N2 89
LiMA 3HAHUN

5. 0606LeHne [} Ne 506 (4-9), 512 (5-12), 514-516,
M cucTemaTtu- 518
BAUMA SHAHUM [~ 777 [ 77T oo eooossooossoossooossoooes

7 Ne 94, 95
6. KoHTponb N2 91, 92,93 (3, 4)
M KoppeKuus
3HaHUU

7. MoBTOpEHUE 7 N2 523

8. Pednekcus OTBeTbTE Ha BOMPOCHI.

y4yeGHOM Mpy BbINOMHEHNN KAKMX 3a4aHWI Bbl OWIMGAKCH? ovemy?
[eATeNbHOCTH

Ha ypoke
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OKOHYaHue

1

2 3 4

9. UHdopma-
uMa 0 goMall-
HeM 3ajaHuun

§ 16, N2 513, 517, 519

KommeHTapum K ynpaxHeHuam

Ne515.1)a>0;2)a<0;3)a>0;4) a<0.

Ne 518 (1). Mmeem: \/x_ =x—-4; |x| =x—-4. Ecm x >0, To x =x — 4. 91O ypaBHe-
HHe KopHel He uMeeT. Ecom x <0, To —x =x — 4. Orcioga x = 2. OgHaKO MBI
paccMarpuBaeM ciaydaii, korga x < 0, ciexoBaTeabHO, KOPEHD X = 2 HE MOJ-
XOoaur. OTBCTI TAKUX X HE Cy]l[CCTByCT.

§ 17. ToxxaecTBEeHHbIe NpeoGpa3oBaHUA BblpaXKeHUM,
coaepXxawux apudmeTuyecKkue KBagpaTHble KOPHU

Tema ypoka

Tun ypoka

Popmupyembie
pe3ynbTarbl

lMnaHupyemble
pe3ynbTarbl

OcHOBHbIE
MOHATUSA

TexHonornyeckas Kapta ypoka N2 59

ToXaecTBeHHble Npeo6pa3oBaHUsA BbiPaXKEHW, coaepKalmx apud-
MeTUYEeCKUe KBapaTHbIe KOPHU

YpOK M3y4eHus HoBOro maTtepvana

lMpeameTHble: GopMUPOBaTbL YMEHWE BbIHOCUTb MHOXUTENb U3-M0A
3HaKa KOPHA U BHOCUTb MHOXUTEJIb NOA4 3HAK KOPHA.

JIM4HOCTHbIE: GOPMUPOBATL UHTEPEC K U3YYEHUIO TeMbl U KenaHue
NMPUMEHSATb NPUOBPETEHHbIE 3HAHWSA U YMEHMUS.

MertanpeameTtHbie: GOPMUPOBaTL YMEHWE CaMOCTOATENLHO ornpeje-
NATb LLeNIn CBOEr0 06y4HeHums.

Yyauuics Hayuutes GopmMUpoBaTb YMEHUE BbIHOCUTb MHOXWTENb U3-
noJ 3HaKa KOPHS M BHOCHTb MHOMMTEb MO/ 3HAK KOPHS.

BblHeceHne MHOXUTENA U3-MOL 3HAaKa KOPHSA, BHECEHME MHOXUTENd
noj 3HaK KOpHA.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

dopma 3agaHus Ans yyaluxcs, BbiNOHEHWE KOTOPbIX NPUBEaET
Jtans opraHu- K [JOCTMXKEHMIO NIaHMPyeMbIX pe3yibTaToB
nposefeHus saum
UAAKTUYECKNe
Yypoka va Yue6HHK Ava
maTepuansbi

1. OpraHu3auuoHHbIN 3Tan

2. NMocTaHoBKa popMUpyeMbIX pe3ynbTaToB YpoKa. MoTuBauus yye6Homn
OEeATeNbHOCTU yyalumxcs

3. AKTyanusa- o) YCcTHO. Hanante 3Ha4YeHune BblpaKeHus:
LiMA 3HAHUN 24

1) V4 - 81; 4) /1,21 - 400; ) \15

: [ 49, 427
2) /0,16 - 25; 5) 144" 8) |3 16"
3) V2,25 - 36; 6) 1/%;

4. U3y4yeHue o) TeopeTnyeckun matepunan § 17,
HOBOro maTte- c.133-134 (go npumepa 3)
puana

5. NepBU4HoE o) Ne 524, 525, 527
3aKpenneHue
HOBOro marte-
puana

6. MNoBTOpEHHUE M N2 580

7. Pedpnekcus MpoaosiKMTe BbiCKa3biBaHUs 06 ypoKe.

y4ye6HOM 1. CaMbIM UHTEPECHbIM Ha YPOKe A/1st MeHs Obl1O ... .
AeATeNbHOCTU 2. Ha ypoke s Hay4uncsa(ace) ... .

Ha ypoKe 3. 4 xoten(a) 6bl eLé y3HaThb ... .

8. Uudopma- 8§17, N2 526, 528, 575

1S 0 AoMall-
HeM 3aJaHuu

MeToaunyecKue peKoMmeHgaLum

HawuboJblnee KOIM4ecTBO OMMUOOK yJalyecs JOIYCKaOT IIPU BbIHECEHUU
MHOXKHUTENSI U3-TI0J] 3HAKA KOPHSI U OCOOCHHO IIPH BHECEHUM MHOXUTEJS IOJ
3HAK KOpHs. THM BHJAM 3aJad CJICAYeT yACIUTh 0CO00€e BHIMAHHE.
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Yyamuecs: He Bcerjja IOHUMAIOT (ITO0 KpailHEH Mepe, 3TO He KaXKeTCS UM
€CTECTBEHHBIM), ITI0YeMy IIPU BHECEHUH MHOKUTEIS-TIEPEMEHHON IO 3HAK KOpP-
Hs TIepe]] KOPHEM MOSIBASIETCA 3HAK «MUHYC». DTO HaZl0 PA3bACHUTD OTJIEJILHO.

Yarme Bcero yyamuecs Aejal0T OIMUOKY IIPU YIIPOLUIEHUH BBIPAKECHHUI BUIA

V=a**! | 3nech BaskHO HO[YEPKHYTD, YTO OOJACTBIO AOIYCTUMbBIX 3HAYCHUH IIe-
PEMEHHOM SIBJIAIOTCS BCE HEIOJOKUTENIbHbIE YUCIIA.
Emé oHuM CJI0KHBIM THIIOM 3aJa4 Il Y9AIIUXCS SABJISIETCS Ipeobdpas3oBa-

HME BBIPAKECHUI BUJA a\/g. Yuamuecs JOKHBI IOHATH, YTO HEOOXOAMMO pac-
cMaTpUBATh ABa caydast: a < 0ma = 0.

Hazno maTh BO3MOXKHOCTB y4YaIIUMCSI CAMOCTOSATEIBHO BBIOPATH CIIOCOO
oopMI€eHNS TPUMEPOB HA YIPOIIEHUE BLIPAXEHUI: 11O JEUCTBUSM WM Iie-

MOYKOMU.
TexHonornyeckas Kapta ypoka N2 60

Tema ypoKa ToxaecTBEHHbIE NpeoGpa3oBaHUs BbipaXxKeHUM, coaepawux apud-

MeTU4YeCKUe KBaagpaTHble KOPHU
Tun ypoka YPOK 13y4yeHUss HOBOro Matepuana
Popmupyembie lpegmeTHbie: dopMupoBaTb YyMeHUEe Npeobpas3oBbiBaTb Bblparke-
pesynbTarhl HUWA, cofeprkalme apudMeTMHecKmMe KBaapaTHble KOPHM.

JIn4HOCTHbIE: GOPMUPOBATL YMEHWEe COOTHOCUTb MOJIYYEHHbIN pe-

3y/bTaT C NOCTaBNEHHON LIeNblo.

MetanpegmeTHbie: GOpPMUPOBaATb YMEHUE KOPPEKTUPOBATb CBOM

[JENCTBUSA B COOTBETCTBUUN C UBMEHSIOLLENCS CUTyaLMeEN.
lMnaHupyembie Yuyalwuncsa HayuuTcss npeobpal3oBbiBaTb BbIPaXKEHWUS, COAeprKallime
pe3ynbTarbl apudmMeTUYecKMe KBapaTHble KOPHW.
OcHoBHbIE BblHeCceHWe MHOXMUTENS U3-Noj 3HaKa KOPHSA, BHECEHWE MHOXUTENS
MnoHATUSA noj 3HaK KOpPHS.

OpraHusauunoHHas CTPYKTypa YpoKa
d)opma 3apaHusa ana yyauuxcs, BbiNoJIHEHUE KOTOPbIX anBenéT
Jrtanbl ODraHu K JOCTUXXEHUIO N1IaHNUpyeMbIX pe3ynbTaToB
npoeeaeHus 3paLI,VIVI
UWaakKTn4yeckue
ypoKa va Y4e6HUK Ava
MaTepuanbl
1 2 3 4
1. OpraHu3auMnoHHbIN 3Tan
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OKOHYaHue

1

| 2 | 3 4

2. NMocTaHoBKa popMUpyeMbIX pe3ynbTaToB YpoKa. MoTuBauus yye6Homn
OEeATeNbHOCTU yyalumxcs

3. AKTyanusa-
Uus 3HaHUM

(] YcTHO: N2 96

4. U3yyeHue
HOBOro mare-
puana

(0} TeopeTnyeckun matepman § 17
(npumep 3)

5. NepBuyHOE

O] Ne 529, 531, 533, 534, 536, 538,

3aKpenneHue 540

L T0]= 7] o T = = B e
puana n Ne 101, 102 (1, 2)

6. MoBTOpPEHUE " Ne 576

7. Pednekcus

MpofomKuTe BbiCKa3biBaHUA 06 YPOKe.

Lu1s 0 AoMall-
HeM 3aJaHuu

y4yeGHOM Ha ypoke a y3Han(a) ... .
AedaTeNbHOCTU Ha ypoke a4 Hayuyuncs(acn) ... .

Ha ypoKe Ha ypoKe 9 noHsn(a), 4to mory ... .
8. Mudopma- §17,N2 530, 532,535,537, 539,

541

Tema ypoKa

Tun ypoka

dopmupyembie
pesynbTartbl

lMnauupyembie
pe3ynbTarbl

TexHonornyeckas Kapta ypoka N2 61

ToxXpecTBeHHble Npeo6Gpa3oBaHUA BbipaXKeHUH, coaepKalmux apud-
MeTU4YeCcKue KBagpaTHble KOPHU

YpOK U3y4eHus HOBOro Matepuana

MpegmeTHbie: GopMMpOBaTh YyMeHWEe NpPeobpas3’oBbiBaTh Bbipaxe-
HWA, coaeprallive apudMeTUYecKre KBaapaTHble KOPHWU, OCBOGOM-
AaTb APO6b OT UPPALIMOHANILHOCTH B 3HaMeHaTene.

JIn4HOCTHbIE: GOPMUPOBATbL HE3ABUCUMOCTb CYXKAEHUN.

MetanpeagmeTHbie: GOpPMUPOBaTb YMEHUE KOPPEKTUMPOBATbL CBOM
[ENCTBUSA B COOTBETCTBUU C USMEHSAIOLLENCH CUTyaLInen.

Yyawmumca HayyduTca npeobpas3oBbiBaTb BbIPaXKEHWUd, COAeprKalime

apudMeTUYecKne KBagpaTHble KOPHWU, OCBOBOMAaTh AP06b OT Mppa-
LMOHaNbHOCTK B 3HaMeHaresne.
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OCHOBHbIe

BblHeCeHWe MHOXUTENS U3-M0L 3HaKa KOPHS, BHECEHWE MHOXUTENd

MOHATUS noJ 3HaK KOPHS, 0CBOBOXAEHNE APO6H OT MppaLMOHaIbHOCTU B 3Ha-
MeHaTese.
OpraHn3aLMoHHaa CTPYKTypa ypoKa
dopma 3apjaHus 419 y4Yaluxcs, BbINoJHEHUE KOTOPbIX MPUBEAET
Sranbl opraHu- K LOCTMIKEHUIO NJIaHUPYeMbIX pe3ynbTaToB
npoBeaeHus 3auun
ypoka va VUEBHUK AnpakTuyeckue
maTtepuansl

1. OpraH1M3auunoHHbIN 3Tan

2. NocTtaHoBKa popmuUpyeMbiX pe3ynbTatoB ypoKa. MoTuBauus yueGHom

AEeATEe/IbHOCTHU y4alluuxcs

3. AKTyanusa- ) YCTHO. Pasznoxure Ha MHOXUTENN:
LMSA 3HAHUN 1) b2 -16; 4) 36a?-121;
2) 4x2 - 1; 5) 2,25x2 — 4;
3) 25-9¢%; 6) 1,96 — 92
4. U3y4yeHue ) TeopeTnyeckuin matepman § 17
HOBOro maTte- (npumepbl 4—-6)
puana
5. MepBuryHoe ) Ne 542, 544, 546, 548, 550, 552
3aKkpenneHue | |
HOBOro mare- " Ne 104 (6-12)
puana
6. NNoBTOpPEHUE 7 Ne 577

7. Pednekcus

OTBETbLTE Ha BOMpOC.

yye6HoM Kakune Bubl JeSTENBHOCTU Ha YPOKeE ObliN BbIMNO/HEHbBI BaMU
nedaTenbHOCTU Haunbonee ycrnewHo? HazoBuTte Hanbonee abGeKTUBHbIE

Ha ypoke N3 HUX.

8. Uudopma- 8§ 17,N2 543, 545, 547, 549, 551

LS 0 foMall-
HeM 3ajaHuu

Tema ypoka

Tun ypoka

TexHonornyeckas Kapta ypoka N2 62

ToxxpecTBeHHblIe Npeo6Gpa3oBaHUA BbipaXKeHUM, coaepawmx apud-
MeTU4YeCKHue KBaapaTHble KOPHU

YPOK 3aKpenieHns 3HaHunit

97



dopmupyembie
pesynbTartbl

lMnauupyembie

MpeagmeTtHbie: GopmMUpoBaTbL yMeHUe Npeobpa30oBbiBaTb BblpaxeHus,

cofiepallne apubMeTUiecKne KBaapaTHble KOPHU.

JInyHocTHbIE: OPMUPOBATL YMEHUE COOTHOCUTL MOJTYYEHHbIN PE3Yb-

TaT C NOCTaBNEHHON LEeNbIO.

MetanpeameTtHble: GOpMUPOBaTL YMEHWE KOPPEKTUPOBATL CBOU Aen-

CTBUSA B COOTBETCTBUU C UBMEHSIOLLENCH CUTYaLIUEN.

Yyawmnmca HayyduTca npeobpas3oBbiBaTb BbIPaXKEHWUd, COAeprKalime

pesynbrathbi apudmeTniecKkne KBaapaTHbIe KOPHMU.
OcHoBHbIe BblHeceHne MHOMUTENSA U3-NOJ 3HaKa KOPHSA, BHECEHNE MHOXUTENS
noHATUSA NoA 3HaK KOPHS.
OpraHu3aLMoHHaa CTPYKTypa ypoKa
dopma 3ajaHns ANst yyalnXcs, BbINOJHEHNE KOTOPbIX NPUBEAET
Sransi opraHu- K IOCTWXEHMIO MIaHUPyEMbIX Pe3Y/bTaToB
nposefeHus saum
naaKTUYeckne
Yypoka i Y4eGHUK Ava
martepuarbl

1. OpraHusauunoHHbIN 3Tan

2. NocTaHOBKa popmMUpyeMbIX pe3ynbTaToB M 3ajay ypoka. Motusauumsa yue6HOM
[eATeNbHOCTH yyalyuxcs

3. MpoBepKa gomallHero 3agaHusa

4. AKTyanusa- (o} YcTHo: N2 97 (1-5)
LA 3HAHUN

5. 3akpenne- o) Ne 553, 555, 557, 559, 561

HUE UBYUEHHO- [ --- oo - oo oo oo e o oo
ro matepvana n N2 105 (2, 3)

6. MNoBTOpPEHUE 7 N2 578

7. Pedbnekcus

MpoaosiKuTe BbICKa3biBaHUSA 06 ypoKe.

uMsa o goMall-
HeM 3aJaHuu

y4yeGHOM 1. Ha ypoKe g Hay4yuncs(ach) ... .
AeAaTeNnbHOCTU 2. Ha ypoke g noHan(a), 4to Mory ... .
Ha ypoke

8. UHdopma- 8§ 17, N2 554, 556, 558, 560, 562
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TexHonornyeckas Kapta ypoka N2 63

Tema ypoKa ToxaecTBEHHbIE NpeoGpa3oBaHUs BbipaXxKeHUM, coaeprawux apud-
MeTUYeCKUe KBaagpaTHble KOPHU
Tun ypoka YPOK 0606LeHUs U cucTeMaTusaLmm 3HaHUI
dopmupyembie lMpeameTHble: popMmnpoBaTb YMEHNE NPE06Pa30BbIBaTh BblpaXKeHUs,
pesynbTarbl cofepxalime apudmeTMieckne KBagpaTHbIe KOPHM.
JIn4HOCTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLWEHWE K 0BYHEHMUIO,
rOTOBHOCTM K CaMOpa3BUTUIO U CaMOO6Pa30BaHUI0O Ha OCHOBE MOTU-
BaLMK K 0OYYEHUIO K NMO3HaHMUIO.
MetanpegmetHbie: GOPMUPOBATb YMEHME OCYLLECTBASATb KOHTPOSb
CBOEWN JeATeNbHOCTM B NpoLiecce AOCTUXEHUS pe3ynbTaTa.
lMnaHupyemsble Yyalwmmncsa HayduTcs npeobpas3oBbiBaTb BbIPAXEHUH, codeprKaliune
pesynbTarhl apnudmMeTUyecKme KBaapaTHble KOPHW.
OcHoBHblE BblHeceHne MHOXUTeNS U3-Nnoj 3HaKa KOPHHA, BHECEHWME MHOXUTENS
MnoHATUSA noj 3HaK KOPH4.
OpraHu3auMoHHas CTPYKTypa ypoKa
dopma 3agaHusa gna yyawmxcs, BbiMOJIHEHUE KOTOPbIX NPUBEAET
Srans opraHu- K [IOCTMIKEHMIO NIaHNPyeMbIX pe3ynbTaToB
npoeeaeHus 3aunm
naaKTMyecKue
ypoKka va Y4e6HUK Ava
MaTepuanbl
1 2 3 4

1. OpraH13auMnoHHbIN 3Tan

2. NoctaHoBKa GpopmupyeMbiX pe3ynbTaToB U 3agay ypoka. MotuBaums y4eGHon
OeATeNbHOCTU yyalluxcs

3. MNpoBepKa agomallHero 3agaHusa

4. AKkTyanusa-
LiMA 3HAHUN

) YctHo. CokpaTtute apobb:
x2 -3 a-+3 . 3b++/11
1) —Fr; R 5) —5———;
x +4/3 a? -3 9h2% - 11
13— x2 )4x2—5, 6) 2x2 -1
x—\/EY 2x_\/g, \/§x+1'
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OKOHYaHue

1 2 3 4

5. 0606LeHne (o} N2 563, 565, 567, 569, 571, 573,
MU cuctemaTu- 574
BAUMA SHAHUM [T 77 T S S [T T T

n Ne 106, 107
6. KoHTponb Ne 102 (3, 4), 103
M KoppeKums (2,4),104 (3, 5),
3HaHUN 105 (1)

7. NoBTOpEHHUe 7 Ne 579

8. Pednekcus OueHUTE aKTUBHOCTb CBOEN PaboThl Ha YPOKeE.
y4yeOHOM Ha ypoke «:

neaTeNnbHOCTU a) aKTMBHO paboTan(a);

Ha ypoKe 6) pabotan(a), HO He aKTUBHO;

B) 6bln(a) NnaccuBEH(BHA).

9. UHdopma- § 17, N2 564, 566, 568, 570, 572
LuMsa o gomMalu-
HeM 3ajJaHuu

KoMMeHTapuu K ynpaxHeHUsam

N 563 (2). Ycnosue a # 0 aBagercsa BakHbIM. Ecin a = 0, TO Helb3s yTBEpPKAATD,
9TO IepeMeHHast b IpUHMMAET TOJIbKO HEOTPUIATEIbHbIE 3HAUCHUSL.
Ne 571. M1136aBuMcs ot UPPAMOHAIBHOCTU B 3HAMEHATEeJIe KaKIOU }:[pO6I/I. HNmeem:

\/§_1+\/§_\/§+\/Z_\/§+ +M:\/§—l+\/§—\/§+\/_—

2-1 3-2 4-3 100 - 99

3+ ... +J100 =99 = -1 ++100 = 9.

N2 574 (1). Umeem: \/10+8\/2+ J8+2/8 +1 = \/10+8\12+ \/(\/§+1)2 =
:\/10+8\/2+\/§+ :\/10+8\/2+2\/§+ =\/10+8,/(\E+1)2=
—J10+82+8 =16 +2- 442 +2 = \J(4 + )2 =4 + 2.

§ 18. dyHKuMa y = J/x u eé rpaduk

TexHonornyeckas Kapta ypoka N2 64

Tema ypoKa ®DYHKUMA y = \/; 1 eé rpadumK
Tun ypoka YpPOK n3y4yeHnst HOBOro maTtepuana
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dopmupyembie

MpegmeTHbIe: GOPMUPOBATL YMEHWE CTPOWUTb WM UcCnenoBaTh byHK-

pe3y/brarbl uuio BMaa y = \/; NPUMEHSATb CBOWCTBA QYHKLUMM BUAa Yy = \/; ons
pelleHuns 3a4au.
JInyHOCTHBIE: HOPMUPOBATL LIENOCTHOE MMUPOBO33PEHUE, COOTBET-
CTBYlOLLEE COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKM M O6LLIECTBEHHOMN
NPaKTUKM.
MeTtanpegmeTtHbie: GOPMUPOBATL YMEHWE MCMONb30BaTh NMpuobpe-
TEHHbIE 3HAHUS B NPAKTUYECKON AeATe/IbHOCTU.
lnaHupyemble Yyalmmnca Hay4uTca CTPOUTb U McCnefoBaTth GyHKLUMIO BUAa Y = \/; E
pesynbrarbl NPUMEHSATb CBOWCTBA QYHKUMM BUAa Y = \/; [ON§l pelweHns 3agau.
OcHoBHblE DyHKUMA Yy = \/; rpaduKk OYHKUMK Y = \/; cBovcTBa GYHKLUUK
NoHATUS y=Ax.
OpraHusauunoHHas CTPYKTypa YpoKa
dJopma 3anava AN y4alwuxcs, BbiMOJIHEHNE KOTOPbIX anBenéT
Sranb opraHu- K JOCTUXKEHUIO NJIaHUPyeMbIX Pe3ybTaToB
nposeaeHus 3auum
UWaaKTu4ecKue
yPOKa va Y4yeGHUK Ann
matepuanbl
1 2 3 4

1. OpraH13auMnoHHbIN 3Tan

2. NocTtaHoBKa popmMuUpyemMbIX pe3ynbTatoB ypoKa. MoTuBauus yue6Hown
OeAATeNbHOCTH yyalluxcs

3. AKkTyanusa-
LMS 3HaHUM

0} YcTHO. OTBETbTE Ha BOMPOCHI.

1) KaKyto 3aBMCUMOCTb OHOM NEepeMeHHOW OT Apyrom
Ha3blBalOT GYHKLMOHANbHOW?

2) Yto TaKoe obnacTtb onpeaeneHns GyHKLUMn?

3) Y10 TaKkoe obnacTb 3Ha4eHUA GYHKLUMU?

4. U3y4yeHue
HOBOro mare-
puana

(0] TeopeTnyeckunin matepman § 18

5. NepBuryHOE
3aKpernneHue
HOBOro mare-
puana

O] Ne 581, 583, 585, 587, 588

6. MNoBTOpPEHME

n N2 610
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OKOHYaHue

1 2 3 4
7. Pednekcus Mpononute BbiCKa3biBaHUS 06 yYpOKe.
y4yeGHOM 1. CambIM MHTEPECHbLIM Ha YPOKE A/11 MEHS BbINIO ... .
neaTeNnbHOCTU 2. Ha ypoke s Hayymncs(ace) ... .
Ha ypoKe 3. 9 xoten(a) 6bl ewlé y3HaThb ... .
8. UHdopma- § 18, Bonpockl 1-7, N2 582, 584,
Luu1a o AoMall- 586, 589
HeM 3ajaHuu

MeToauyeckue pekomeHgauum

Mzyuenue 3aBUCUMOCTHU JUIMHBI CTOPOHBI KBaJ[paTa OT €ro IUIOMATH ABJI-
€TCs YIAaYHOM MOTHUBAIMEN JIJISl U3ydeHUsI CBOUCTB (PYHKINH Y = \/; .

Jna nocrpoenus rpapuka QyHKIUM U U3ydeHUs €€ CBOMCTB UCIONb3YIOT-
Csl Te K€ METOANYECKHE IPUEMBI, UTO U paHee sl PYHKIUH Y = X% OTAEIbHO —
IIPOIIECC MOCTPOEHNUsA rpapuKa (PyHKIIMH 110 TOUKAM U OTAEIbHO — HCCIEJOBAHIE
CBOMCTB (PyHKIIMM, UCXO U3 €€ AHATUTUIECKOTO 33/laHud. B wacTHOCTH, /le1aeT-
51 BBIBOJZL 00 00JIACTYU ONIpeAeICHUS U O0IACTH 3HAYCHUS (DYHKLIIH.

B maparpade ykasaHo, 9TO rpaduKoM HCCIEIyeMOH (PYHKIIUH SIBJISAETCI
(urypa, paBHast BeTBU I1apaboIibl i = X2, ITO HO3BOJSIET PEKOMEHAOBATD YIAIIM-
€A IPU NOCTPOEHNUH IPaUKOB UCIOIb30BATh COOTBETCTBYIONINI MIAOIOH.

B maparpade axruyecku nokasano, yto QyHKIuUA Y = Jx smasercs Bos-
pacTaromeil. B ocHoBe NpuBeaEHHBIX PACCYKICHUM JIEKUT CBOMCTBO apudmeTu-
YeCKOro KBa/[paTHOTO KOPHS.

B 3aBrcuMOCTH OT BO3MOKHOCTEH KIacca MOXKHO €€ pa3 0OpaTUTh BHUMA-
HUE Ha HEJOCTATKU IIOCTPOEHNd TpauKa 10 TOUKaM, B YaCTHOCTU HA PUCKE «ITPO-
IYCTUTb» TAKHE XapaKT€PHbIE 3JIEMEHTDI, KAK 3KCTPEMYMbI M1 aCUMIITOTBI (DyHKITHU.

k .
B xagecTBe TaKOro NprMepa MOKHO IIPUBECTU (PYHKITUIO ¥ = — U €€ IIOBEACHUE B
x

OKPECTHOCTSX HyJA. Ilockonbky paHee 6bLIO JOKa3aHO, 9TO (PYHKIHSA Y = Jx s
JII€TCA BO3PACTAIONIEH 1 OHA OIIPE/IE/IEHA HA MHOKECTBE BCEX HEOTPULIATETbHBIX
YHCeJI, TO 3/IeCh MOKHO ITO4EPKHYTh, YTO 3TO CBOMCTBO JUIs JAHHON (PYHKITUU I10-
3BOJIIET COEIMHUTH IIOCTPOCHHBIE TOYKU IUIABHOM JIMHUEH ¥ FApaHTHPOBATh, 4TO,
TAKUM 00pa3oM, IoBeJieHre (PYHKITUN OTOOPAXKEHO JJOCTATOYHO TOYHO. DTH KOM-
MEHTApUU HOCAT MPONEJEeBTUYECKUI XapaKTep A1 JajbHeimero popMupoBaHus
B CTAPIINX K/JIACCAX anapaTa UCCAe0BaHus (DYHKIIMH C IIOMOIIBIO IPOU3BOTHOM.
ITockonbKy MaTepuan 3Toro naparpada mo3sHaKOMUJI YJaIIUXCH C HOBBIM
rpapukoM (PyHKIIUM, TO 3TO MO3BOJAET PACHIMPUTDL KJIACC YPaBHEHUI, perae-
MbIX rpacdudecku. COOTBETCTBYIOMUNI IpUMEpP IPUBEJEH B KOHILE aparpada.
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TexHonornyeckas Kapta ypoka N2 65

Tema ypoka DYyHKUUA Yy = \/; U eé rpaduk
Tun ypoka YPOK 3aKpernneHns 3HaHum
dopmupyembie lpegmeTHbie: GOpMUPOBaTL YMEHUE NMPUMEHATL CBOMCTBA GYHKLIUK
pesynbrarbl BUia y = \/; [N pelleHns 3aaau.

JINYHOCTHBIE: GOPMUPOBATL YMEHUE COOTHOCWUTb MOJIYHYEHHbLIA pe-

3y/bTaT C NOCTaBNEHHON LieNblo.

MeTtanpeameTHbie: GopMMpoBaTb YMEHWE yCTaHaBIMBaTb aHanormu,

KnaccuduLUMpoBaTh, CaMOCTOATENIbHO BbiGMpPaTbh OCHOBAHUSA U KpuTe-

pun ans KnaccubuKkaumu.
lMnaHupyembie Yyalmmncs HayduTcs NpUMeEHATb CBOMCTBA GYHKUMKW BUAA Y = \/;
pe3ynbTatbl ONs peleHns 3agau.
OcHOBHblE PyHKUMA Yy = \/; rpapuK GyHKUMK Yy = \/; cBoncTBa GyHKUMK
MoHATHS y=+x.

OpraHu3auMoHHas CTPYKTypa ypoKa
dopma 3apaHusa ansg yqyawmxcs, BbINoJIHEHUE KOTOPbIX NPUBEAET
Sransl opraHu- K JOCTMXKEHMIO NaHNpPyeMbIX pe3ynbTaToB
nposeaeHus 3auumn
naaKTu4yecKue
YpoKa va Y4e6HUK Ava
maTtepuarbl
1 2 3 4

1. OpraH1M3auMnoHHbIN 3Tan

2. NocTtaHoBKa popmMUpyeMbIX pe3ynbTaToB U 3agay ypoka. Motusauusa yae6Houn
LeATEeNbHOCTH yyalluxcs

3. lMpoBepKa goMalLHero 3agaHus

4. AKtyanusa-
U1ea 3HaHUM

O] YcTHO: Bonpockl 1-7, ¢. 147

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

O] N2 590, 592, 594, 596, 598, 600

Ne 111,112,114

6. NoBTOpEHME

n Ne 611
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OKOHYaHue

1

2 3 4

7. Pednekcusa

OLeHUTe aKTMBHOCTb CBOEN paboThbl Ha YPOKeE.

LuMa o AoMall-
HeM 3aJaHuu

y4ye6HOM Ha ypoke :
neAaTenbHOCTU a) aKTMBHO paboTan(a);
Ha ypoKe 6) paboTan(a), HO He aKTUBHO;
B) 6bls1(a) NaccMBeH(BHA).
8. Uudopma- § 18, N2 591, 593, 595, 597, 599

KoMMeHTapuu K ynpaxHeHUsam

N2 598, 599. D1 3a1a4M CXOAHBI ¢ 3agagamu 569, 570, 574. OgHako npu ux penre-
HUM HMCIIOJB3YIOTCS HE TOJBKO CBOMCTBA APU(PMETHUICCKOTO KBAAPATHOTO

KOPHs, HO U CBOMCTBO BO3PACTaHUA PYHKITUU Y = v/ X.

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

lnauupyembie
pesynbTarbl

OCHOBHble
MOHATHSA

TexHonornyeckas Kapta ypoka N2 66

DyHKUMA y = \/; u eé rpadumk
YPOK 3aKpenfieHns 3HaHum

MpeameTHble: GopMUPOBaATL YMEHUE NMPUMEHATL CBOMCTBA GYHKLUMU
BUaa y = \/; 4NS pelieHns 3ajau.

JINYHOCTHbIE: GOpPMUPOBATL YMEHME COOTHOCWUTb MOJIYYEHHbIN pe-
3ynbTaT C MOCTaBAEHHOW LieNbIO.

MeTtanpeameTHble: GOPMUPOBaTL YMEHUe CTaBUTb U GOPMYIMPOBaThb
na ce6a HOBble 3aa4u B y4é6e U No3HaBaTebHOW AeATeNbHOCTHU.

Yyawuncs Hay4yuTcs MPUMEHATb CBOMCTBA PYHKLMM BUja Y = \/;
Ong pelleHusa 3agad.

DYHKUMA Y = \/; rpapuK QYHKUMK Yy = \/; cBoncTBa GYHKUMK
y=+x.

104



OpraHu3alUMOHHaA CTPYKTypa ypoKa

dopma 3agaHua Ana ydawmxcs, BbiNOJHEHNE KOTOPbIX NPMBEaET
Srans opraHu- K [IOCTMIKEHMIO NIaHNpPyeMbIX pe3ynbTaToB
nposefeHus saumm
UAaKTUYECKNE
ypoka va Yue6HuUK Ava
maTtepuansl

1. OpraH13aunoHHbIN 3Tan

2. NocTtaHoBKa GpopmupyeMbIX pe3ynbTaTtoB U 3agay ypoka. Motusauusa y4e6Hon
OefTeNbHOCTU yyalyuxcs

3. MpoBepkKa gomallHero 3agaHusa

4. AKkTyanusa- ) YctHo: N2 108
LiMA 3HaHUN

5. 3akpenne- ) N¢ 601, 603-605, 607, 608
HUE MUBYHEHHO- |- oo oo oo oo oo e o oo
ro marepuana n N° 116-118

6. KoHTponb Ne 110, 113, 115
1 KoppeKumsa
3HaHuUM

7. MNoBTOpEHUE 7 N2 612

8. Pednekcus OTBeTbTE Ha BOMNpPOC.

y4yebHOM [oBoneH(NbHa) N1 Tbl CBOEN paboTOM Ha YPOKe?
OesATeNbHOCTH

Ha ypoke

9. Uudopma- § 18, N2 602, 606, 609, 613

LS 0 AoMall-
HeM 3ajaHuu

KomMMeHTapuu K yrnpaxKHeHUsm

N2 605, 606. DTH 3a1a4H CXOAHBI ¢ 3aga4amu 569, 570, 574. OgHaxo npu ux penre-
HUM HCIOJIb3YIOTCS HE TOJIBKO CBOMCTBA apU(PMETHUECKOrO KBA/PATHOTO

KOPHSI, HO ¥ CBOMCTBO BO3PACTAHMS (DYHKITUN Y = VX

N2608. \/(Va +1)2 — 4va +\(Na —2)2 + 8Ja =a+2a +1-4Ja +
+ya-4Ja+4+8Ja = \/a—2ﬁ+1+\/a+4\/5+4:\/(f—1)2 +
+yWa+22 =Na-1+Wa+9=Na-1+Va+2.
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FEcma>1, to \/azl.Torz[a |JZ—1|+JZ+2=JE—1+J5+2:
=9oJa +1.

Ecm0<a<1,10 0<a <1.Torma |Wa-1+va+2=-Ja+1+a+
+2=23.

Ypok N2 67

Tema ypoka MoBTOpeHUe U cucTtemaTusauua yue6HOro matepmana

Ypok N2 68

KoHTponbHasa pa6ota N2 4
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maBa 3. KBagpaTHble ypaBHEeHUSA

§ 19. KBagpaTtHble ypaBHEHUS.
PelwwieHne HENOHbIX KBagpaTHbIX ypaBHEHUH

TexHonornyeckas Kapta ypoka N2 69

Tema ypoKa KBaapaTtHble ypaBHEHUs

Tun ypoka YPOK 13y4yeHuss HOBOro Matepuana

Popmupyembie lpegmeTHbie: dopMUpPOBaTb YMEHME pacrno3HaBaTb W MPUBOAUTH

pes3ynbTarhl npUMepPbl MOMHbIX, HEMOJIHbIX U MPUBEAEHHbIX KBaApaTHbIX ypaBHe-
HUA.

JIn4HOCTHbIEe: GOPMUPOBATL UHTEPEC K U3YHEHUIO TEMbI U KenaHue
NPUMEHSATb NPUOBPETEHHbIE 3HAHWUSA U YMEHUS.

MeTtanpeameTHbie: GOpPMUPOBaTh YMEHUE onpeaensTb NOHATUS, co3aa-
BaTb 0606LLEHNS, yCTaHABAMBATb aHANOMMK, KNaccUbULIMPOBaTb, CamMo-
CTOSATENbHO BbIGUPATb OCHOBAHMS U KPUTEPUM ANst KnacchdUKaLmMu.

lMnaHnpyemble Yyalmmcs Hay4yuTcs pacno3HaBaTtb U MPUBOAUTL NPUMEpPH! MOJHbIX,
pe3ynbTarbl HEMOMHbIX M MPUBEAEHHbIX KBapaTHbIX YpDaBHEHUNA.

OcHoBHbIE YpaBHeHWE NepBon CTeNEHU, KOIPODULIMEHTbI ypaBHEHUSA NEPBOK CTe-
MOHATUS neHu, KBagpaTHOE ypaBHEHWE, CTapLLIMt KOIDDULMEHT, BTOPON KOIP-

GULMEHT, CBOBOAHbIN Y/eH, NpuBeaEHHOE KBajpaTHOe ypaBHeEHWe,
HEenosIHoe KBajpaTHOE YypaBHEHWEe, BWAbl HEMOMHbLIX KBaApaTHbIX
YPaBHEHUN.

OpraHn3aLMoHHaa CTPYKTypa ypoKa

dopma 3agaHus 4515 yyalmuxcs, BbiNoJHEHUE KOTOPbLIX NPUBeaET
Stanb opraHu- K LOCTMXKEHUIO NJIaHUPYeMbIX pe3ynbTaToB
nposegeHus 3aLum
MaaKTU4ecKue
ypoka il Yye6HMK Ana
martepuansl
1 2 3 4

1. OpraH1M3auMnoHHbIN 3Tan

2. NoctaHoBKa popmuUpyeMbiX pe3ynbTatoB ypoKa. MoTuBauus yueGHowm
LesiTeNIbHOCTU y4alLuxcs

3. AKTyanusa- o) YcTtHO: N2 614
LiMA 3HaHUN
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OKOHYaHue

1 2 3 4
4. U3y4yeHue (o} TeopeTnyeckun matepuan § 19,
HOBOro maTte- c. 155-156 (0o peleHnss HEeNoHbIX
puana KBaJpaTHbIX ypaBHEHWN)

5. MNepBU4HoE [} N2 616, 617, 619, 621, 623, 624
3aKpenneHue
HOBOro maTe-
puana

6. MNoBTOpEHHUE 7 N2 651

7. UTtoru ypoka Bonpocbl 1-7
8. UHdopma- § 19, Bonpocbl 1-7, N2 618, 622,
uus o Jomalu- 625

HeM 3aJaHuu

B navane maparpacda BBOAUTCS NOHATHE YPABHEHUS IIEPBOH CTENEHU. JTO
CZIEIAHO JUIS TOTO, 9TOOBI TOKA3ATh YIAIMMCH, KaK MOKHO PACIINPUTD KJIACC Pac-
CMAaTPUBAEMBIX YPABHEHUH 34 CIET YBESIUIEHUS CTETIEHN MHOTOWIEHA, CTOSAIIETO
B JIeBOI wacTH ypasHeHus sujga P(x) = 0. 3xech ciaenyeT o6paTuTh BHUMAHHIE HA
TO, 4TO B 7 KJIacce, AaBas olpeesieHre JMHEITHOrO ypaBHEeHU s, TPUMEHSLIN (op-
My ero sanucu ax = b. Ilepexoss k onpee/eHUI0 YpaBHEHUsI IIEPBOil CTEIIEHH,
11€1eCO0OPA3HO OOPATUTHCS K JIMHEHHOMY YPABHEHHIO U IIEPEINCATh €T0 B BUJIE
ax+b=0, 1o ectb B 061mem Buge P(x) = 0. Torma noaxo K HOHATHIO «ypaBHEHUE
BTOPOMH CTENEeHU» CTAHOBUTCS GOJIee €CTECTBEHHDIM.

Y yqamuxca MOKET BO3HUKHYTb HEIIOHUMAaHHUE TOTO, 3a4€M BBOJAUTCSA HO-
BOE Ha3BaHUE «ypaBHEHUE MIEPBOI CTENEHN» JUIS YK€ U3yJEHHOTO OObEKTa — JIU-
HEHOTO ypaBHEHUA. 3eCh CIeyeT OOpaTUTh BHUMAHHUE HA TO, YTO ypaBHEHUS
IIEPBOM CTENEHN ABIAIOTCH IOJMHOKECTBOM JIMHEWHBIX YPABHEHUMA, ITIOCKOIbKY
JUIS YpaBHEHUII IEPBOM CTEIEHU CYIIECTBYIOT OTPpaHNYEHHs: KO3(pPUIUEHT ITpU
x He paseH 0.

B 3aBICHIMOCTH OT BO3MOXHOCTEH KTacca MOKHO 3/I€Ch JK€ YIOMSHYTD O CY-
IE€CTBOBAHUN YPAaBHEHUI 60JIe€ BBICOKUX CTEIIeHEH U yKa3aTh, YTO CTEIIEHD YPaB-
HeHus Buzia P(x) = 0 onpenensaeTcss MaKCUMaJIbHOM CTENEHBIO OIHOUIEHA, BXO/S-
mero B MHOrowieH P(x).

B onpenenenun kBaJjpaTHOrO ypaBHEHUS Ba)KHO OOPATUTh BHUMAHME yda-
muxcs: Ha orpanndenue a # (0. IMeHHO 3TO OorpaHuyeHue Mmo3BoJIsSET OTHECTH
paccMaTpuBaeMoe ypaBHEHHE K KBaJ[PATHBIM, a 3HAYUT, IPUMEHUTL COOTBET-
CTBYIOIIUE AJITOPUTMbI €TO PENIEHU.
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Tema ypoKa

Tun ypoka

dopmupyembie
pe3ynbTarbl

lMnaHupyemble
pe3ynbTarbl

OCHOBHbIe
MOHATUSA

TexHonornyeckas Kapta ypoka N2 70

KBagpaTHble ypaBHeHUs. PelneHue HenoJiHbIX KBajpaTHbIX ypaB-
HEeHUuM

YPOK 13y4yeHUs HOBOro Matepuana

MpeameTHbie: GOPMUPOBATb YMEHWE pacrno3HaBaTb BUAbl HEMOHbIX
KBa/JpaTHbIX ypaBHEHUI, HAXOAUTb B 06LLEM BUJIE PELLEHWE HEMOJTHbIX
KBaJpaTHbIX ypaBHEHWI, pelllaTh HEMOJIHbIE KBapaTHbIe YypaBHEHMS.

JIM4HOCTHbIE: GOPMUPOBATL UHTEPEC K UBYYEHUIO TEMbl U KenaHue
NMPUMEHSATb NPUOBPETEHHbIE 3HAHWS U YMEHMUS.

MeTtanpegmetHbie: GopMUpPOBaTL YMEHWE OnpefensdTb MOHATUS,
co3faBaTtb 06006UleHMs, yCTaHaBAWBaTbL aHanoruu, Knaccubuumpo-
BaTb, CAMOCTOSITE/IbHO BblOMPATb OCHOBaHUS U KPUTEPUKU NS Kac-
cubmKaLuu.

Yyalminca HayduTcs pacrnos3HaBaTb BWAbl HEMOMHbLIX KBagpaTHbIX
ypaBHEHUI, HAXO4UTb B 06LLEM BUE PELLIEHNE HEMOMHbIX KBaAPaTHbIX
ypaBHEHUI, pellaTb HemosHble KBaJpaTHble ypaBHeHMS.

YpaBHeHUe nepBow cTeneHun, KoadobduumeHTbl ypaBHEHUS NepBOK CTe-
neHu, KBagpaTHoe ypaBHEHWE, CTapLLIMn KOIDDULMEHT, BTOPON KOIP-
duUuMeHT, cBOGOAHbIM YneH, NPpUBEAEHHOE KBagpaTHOE ypaBHEHME,
HernonHoe KBajpaTHoe ypaBHEHWEe, BWUAbl HEMoJIHbIX KBaApaTHbIX
ypaBHEHW, pelleHne HEMNOMHbIX KBajpaTHbIX YypaBHEHUN.

OpraHu3alUMOHHaA CTPYKTypa ypoKa

JTanbl
nposeaeHus
ypoKa

®dopma
opraHu-

3apaHua OnA y4Yawuxcs, BbiNolHEHUe KOTopbIX NpUuBeaéT
K AOCTU}KEHMUIO NIaHUPYEMbIX Pe3yNbTaToB

3auum

WAaKTUYECKHU
\71 Y4ye6HUK Anpaxtuieckue

MaTtepuanbl

1

2 3 4

1. OpraH13auMnoHHbIN 3Tan

2. NoctaHoBKa popmMuUpyeMbiX pe3ynbTaToB ypoKa. MoTuBauus yueGHom
OeATeNbHOCTU yyallmuxcs

3. AKTyanusa-
LiMA 3HAHUN

0] YetHo: N2 119, 120

4. U3y4yeHue
HOBOro mare-
puana

) TeopeTnyecknin matepuan § 19,
c. 156—-157 (pelleHne HeEMOHbIX
KBagpaTHbIX ypaBHEHNI)
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OKOHYaHue

1 2 3 4
5. MNepBU4Hoe (o} N2 626, 628, 630, 632, 633, 635,
3aKpenneHue 637,638
L 0T= 70 o T - = e e
puana n Ne 121 (1-3), 122 (1)

6. MoBTOpPEHUE

n Ne 652, 655

7. ATtoru ypoka

Bonpoc 8

8. UHdopma-
uus o0 Jomalu-
HEeM 3ajaHuu

§ 19, Bonpoc 8, N2 627, 629, 631,
634, 636, 639

Pemenue

MeToaunyecKrue peKoMmeHaaLum

HEIIOJIHBIX KBaJ[PATHbBIX ypaBHeHI/Iﬁ B O6IJ_[€M BUJIEC ABJIACTCA

OYEHb BA)KHBIM BHJIOM y4eOHOI seAaTesbHOCTU. Beapb 31ech gakTuyecku mpoBo-
JMTCS ICCIIEJIOBAHNE YPABHEHUI C TapaMeTPaMU.

VY yganiuxcs pOpMUPYIOTCS HAaBBIKU KJIACCU(PUKALUY YPABHEHUS B 3aBHCH-
MOCTU OT 3HAYEHUI IapaMeTPOB U BbIGOPA COOTBETCTBYIOIIEIO AIFOPUTMA €T
pemeHmsI. ,B;JIH KjJacca MIN OTACJIbHBIX yIAIIMXCSI CO CKJIOHHOCTDBIO K M3Yy4E€HMIO
I/IHCpOpMaTI/IKI/I MOKHO aKIIEHTHUPOBATDb HA 9TOM BHUMAHHNE U IIPEATOKUTD CUCTE-
MAaTHU3NPOBATDb H3y‘-I€HHbII>i MaTe€pHral 11O pCHEeHUIO ypaBHCHI/Iﬁ (BK]IIO‘-IaH JI-
HellHbIe) B BUJE OJIOK-CXEM, a TAKXKE PEIN30BATh IIOJYICHHBIC JITOPUTMBI Ha
ypOKax HH(MOPMATHKH.

HTorosyio Ta6nIly UCCAENOBAHUS, IPUBEAEHHYIO Ha c. 157, 3ayunBarsb He

HaJO.

Tema ypoka

Tun ypoka

PopmupyemMble
pe3ynbTarbl

TexHonornyeckas Kapta ypoka N2 71

KBagpaTHble ypaBHeHUs. PelleHMe HenoJiHbiX KBajpaTHbIX ypaB-
HEeHUN

YpOK 3aKpenyieHns 3HaHu1

MpeameTtHbie: GoOpMUPOBaTL YMEHUE peLlaTb MaTeMaTUyecKue 3aia-
YU, UCNOoNb3yA HEMOJIHbIE KBaAPaTHbIE YPaBHEHNUA.

JIn4HOCTHbIE: pa3BMBaTb NOTOBHOCTb K CaM006pa30BaHUIO U pelle-
HUIO TBOPYECKKUX 3a[ad.

MetanpeametHbie: GopMUPOBaTb YMEHUE ONpeaensTb cnocobbl Aen-
CTBWIM B paMKax NpeanoKeHHbIX YCIOBUI U TpeOOBaHWMN, KOPPEKTUPO-
BaTb CBOW AENCTBUS B COOTBETCTBUMN C UBMEHSIOLLIENCS CUTyaLMEN.
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lMnaHnpyemble

Yyalummcs HayymTca pellatb MaTeMaTuyeckue 3agadu, UCrnonb3ys He-

pe3ynbTarbl NnoJiHble KBaJpaTHble YpaBHEHMUS.
OcHoBHblE YpaBHeHWeE NepBon CTeNeHU, KOIPDULIMEHTLI ypaBHEHUSA NePBOK CTe-
MOHATHS NeHu, KBagpaTHOE ypaBHEHUE, CTapLUMI KOIDPULIMEHT, BTOPON KOID-
GUUMEHT, CBOBOAHLIN YfeH, NpuBeaEHHOE KBajpaTHOe ypaBHeHWe,
HenonHoe KBagpaTHOoe YypaBHEHMEe, BWAbl HEMOJIHbIX KBaApaTHbIX
YPaBHEHWN, pPeLEHNE HEMOMHbIX KBaapaTHbIX YpaBHEHUN.
OpraHusauunoHHas CTPYKTypa YpoKa
dopma 3agaHua gna yyawmxcs, BbiMoJIHEHUE KOTOPbIX NPUBEAET
Srane opraHu- K IOCTWXEHMIO NIaHUPYEMbIX PE3Y/bTaToB
nposegeHus 3aumnm
UaaKTu4yeckue
yPOKa va Y4ye6HUK Ana
MaTepuanbl

1. OpraH13auMnoHHbIN 3Tan

2. NoctaHoBKa popmMupyeMbIX pe3ynbTaToB M 3agay ypoka. MotuBauus y4e6Hon
OeATeNbHOCTH yqalluxcs

3. MpoBepka gomalluHero 3agaHusa

4. AKktyanusa- ) YcTHO. Pelwnte ypaBHeHue:
LU 3HaHUI 1) x| = 0; 4) |x] = 5,6;

2) lxl = 3; 5) lx -3/ =0;

3) |l = —4; 6) [2x + 1 = 0.
5. 3akpenne- ) Ne 640, 642-645, 647, 649, 650
HUE MUBYUEHHO- |- - oo oo mm oo oo e o oo
ro matepuana 7 N2 123, 124 (2)
6. KoHTponb 7 N2 121 (4-6),
M KoppeKuums 122 (2), 124 (1)
3HaHUM
7. MoBTOpPEHMKE 7 N° 653, 654

8. Pednekcus

OueHUTE CNOXHOCTb 3a/laHui, BbINOSIHEHHbIX Ha YPOKeE.

LuMa o AoMall-
HeM 3ajaHuun

y4yeGHoOM 3agaHus Ha ypoKe 6binu:
NEeATeNbHOCTHU a) Nérkue;

Ha ypoKe 0) TpyAHblE.

9. UHdopma- § 19, N2 641, 646, 648
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KomMMeHTapuu K ynpaKHeHUsam

N2 645 (1). Bpra}KCHI/IC, 3aNMCAaHHOE B JIEBOM YacCTU ypaBHEHUsI, TOJLKHO ObITH
TOXKAECTBEHHO PaBHBIM MHOTOYJICHY X% —4x.
N2 649, 650. D11 3a5aUn q)opMI/IpyIOT HABBIKH pEIeHUs ypaBHeHI/If/’I C ITapaMeTpaMH.

§ 20. dDopmyna KOpHel KBaapaTHOro ypaBHeHUN

Tema ypoKa
Tun ypoka

PopmupyemMblie
pesynbTartbl

lMnauupyembie

TexHonornyeckas Kapta ypoka N2 72

dopmyna KopHel KBagpaTHOro ypaBHEeHUs!
YpOK 13y4eHus HoOBOro matepuana

lpegmeTHbie: GOpMMPOBaTbL YMEHUE [OKa3biBaTb GOPMYsly KOPHEN
KBaApaTHOr0 YypaBHEHUS, HaXo4WUTb AUCKPUMWHAHT KBagpaTHOro
ypaBHeHWs, UccnefoBaTth KOIMYECTBO KOPHEW KBaApaTHOro ypaBHe-
HUS B 3aBMCMMOCTM OT 3HaKa AUCKPUMWHaHTa, pellatb KBagpaTHble
ypaBHEHMUS.

JInyHOCTHBIE: GOPMUPOBATL YMEHWE MIaHUPOBaTb CBOU AEWUCTBUSA B
COOTBETCTBMU C y4ebOHbIM 3aaHNEM.

MertanpeameTHbie: pa3BuBaTb NMOHUMaHWUE CYLLHOCTU anroputMuye-
CKUX NpeanucaHui u yMeHue enctBoBaTb B COOTBETCTBUMU C MPeaso-
YEHHbIM anropuTMOM.

Yyawmmncsa HayduTca AoKasbiBaTb GOPMYNYy KOPHEW KBagpaTtHOro

pe3ysibTatbl YpaBHEHUA, HaxoAuTb AUCKPUMWHaHT KBaApaTHOro ypaBHEHWd, UC-
cnenoBaTtb KONMYeCTBO KOpHem KBajpaTHOro ypaBHeHUdA B 3aBNUCUMO-
CTW OT 3HaKa AUCKPUMWHAHTA, pellaTb KBaapaTHble YpaBHEHMUS.
OCHOBHbIE [OVCKPUMUHAHT KBaApaTHOro ypaBHeHUsl, Gopmyna KOpHen KBaaparT-
MOHATHUSA HOro ypaBHEHMUS.
OpraHu3saLMoHHas CTPYKTypa ypoKa
dopma 3agaHua Ane yyalmxcs, BbINoJHEHUE KOTOPbIX NPUBEAET
Sranbl opraHu- K AOCTUKEHUIO NNIaHUPYEMbIX pe3ynbTaToB
nposeaeHus sauun
MAaKTUYECKHe
Yypoka va Y4e6HuK Ava
maTepuansi
1 2 3 4

1. OpraHu3auMoHHbIM 3Tan

2. NocTaHOBKa popMUpyeMbIX pe3ynbTaToB YpoKa. MoTuBauus yye6Homn
OEeATeNbHOCTU yyalumxcs
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OKOHYaHue

1 2 3 4
3. AKkTyanusa- ) YcTHO. Pelinte ypaBHeHue:
LS 3HaHUI 1) x?-4x=0; 3) x2+4=0;
2) x2+4x=0; 4) x>2-4=0.
4. U3y4yeHue ) TeopeTnyeckuin matepman § 20
HOBOro maTte-

puana

5. NepBHYHOE ) N° 656, 657, 659 (1-7), 661
3aKpensieHne
HOBOro marte-
puana

" Ne 125 (1-4)

6. MNoBTOPEHUE 7 N° 697

7. Utoru ypoka Bonpockl 1-4
8. UHdopma- § 20, Bonpocbl 1-4, N 658, 660,
LA o Aomall- 662

HeM 3ajaHnu

MeToaunyeckue pekomeHaauum

Brisox ¢opmyiibl KOpHEI KBaJpaTHOTO YpaBHEHUs (PAKTUYECKU ABISAETCS
UCCIeJOBAHUEM YPABHEHUS B 3aBUCMMOCTH OT 3HAYEHUI ero KodpuuueHTos.
C TakM MHOTOXO/[OBBIM MCCJIEJ0BAHUEM yJalUeCs BCTPEYAIOTCS BIIEPBLIE.

He caexyer Tpe6oBaTh OT BCEX yJalUXCS YMETb BOCIPOU3BOAUTDL BCE 3Ta-
IIbI BTOTO CJIOKHOTO JOKazaTeabcTBa. JlocTaTouno, ecau yyamuecs OyayT MOHU-
MaTbh HEOOXOUMOCTD B PACCMOTPEHUN TPEX CJYJaeB M YMETD IOIb30BATHCS MOJTY-
YEHHBIM PE3yJIbTaTOM.

CrnenyeT pasbsaCHUTDL yYalUMCS, B KaKUX CIydadx yAOOHO IOJb30BaTLCS
opmynamu s pentenus ypaBHEHUH YaCTHOTO BUJIA.

B 3aBUCHMMOCTH OT BO3MOKHOCTEH KJIacca PEKOMEHAYETCH IPEJIOKUTh
ydqamumcsi (opMysIy Ui peleHus MPUBEAEHHOTO KBaJPATHOIO YPAaBHEHHS CO
BTOPBIM 4€THBIM KO3 punuenTom. Boobie roBops, ata popmysia He 00s13aTeIb-
Ha JI/IS 3ay9MBAHUSA, OJHAKO CJIEJlyeT OTMETHUTD, YTO OHA JOJ/LKHA «IIOHPABUTHCS»
JlaXke C1aObIM YJAIIMMCs, TOCKOJIbKY OY€Hb O0JIerJyaeT TEXHUIECKYIO paboTy IpH
pEelIeHnN YpaBHEHUI 3TOTO BU/A.

B nmpumepe 1 paccMoTpeHbI penieHns OCHOBHBIX THUIIOB KBaJ[PaTHBIX YPaB-
HEHUI.
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Crenyer o6paTUTh BHUMAHHUE yJAIMXCS HA BO3MOKHOCTD 3aIlMCH OTBETA
—5++/37 —5—~/37 . -5 +/37
———— 6o ;
2 2 2

Cs1 IPUEMJIEMBIMH U BCTPEYaIoTCs B mnTeparype. OgHAKO eciu penieHne KBaapar-
HOTO YpPaBHEHUSI SIBJISICTCSI HE CAMOIIEJBIO, a TOJBKO ITAIIOM PELICHUsI Oojee
CJIOXKHOU 337124, TO CJIefyeT OOPATUTh BHUMAHHUE, YTO IIOJTyIeHHbIEC PE3yIbTAThI
IPEJCTABISIOT COO0I NMEHHO JIBA OT/eJIbHBIX KOPHS, U Jajiee CJIeyeT pelaTh 3a-
Jlady, pacCMaTpUBAsl KaXKAbIN U3 KOPHEIH KaK OTAEJIbHOE HMCXOIHOE JJAaHHOE JUIS
CJIE/IYIONIETO dTAlla PEelleHns 3a1a4n.

. Ob6a st oTBETA ABIAIOT-

JBYMSI CITOCOOAMM:

TexHonornyeckas Kapta ypoka N2 73

Tema ypoka dopmyna KopHeii KBapaTHOr0 ypaBHEHUS

Tun ypoka YPOK 3aKpenneHus 3HaHum

dopmupyemble MpeameTHbie: GOPMUPOBATL yMEHUE pellaTh KBagpaTHbIE ypaBHEHHS.
pesynbTartbl JInyHOCTHBIE: HOPMUPOBATL YMEHWE MIaHUMPOBaTb CBOM [ENCTBUS

B COOTBETCTBMM C Y4E€OHbLIM 3alaHueM.

MeTtanpeaMeTHbIe: pa3BMBaTh NOHWUMaHUE CYLLHOCTU anropuTMuye-
CKMUX NPeAnnUCcCaHnii U yMeHue AencTBoBaTh B COOTBETCTBMU C MPe/sio-
YKEHHbIM asropUTMOM.

Mnanupyemeoie Yyalwuncs HayuuTcsa pellaTb KBagpaTHble ypaBHEHUS.

pe3ynbrarbl

OCHOBHbIE [JVCKpUMUHAHT KBagpaTHOro ypaBHeHus, GopMysia KOpHeW KBaapar-
MOHSATHUSA HOro ypaBHEHMS.

OpraHu3aLMoHHan CTPYKTypa ypoKa

dopma 3apaHua 415 y4almxcs, BbiNoNHEHME KOTOPbIX NpuBeséT
Stanb opraHu- K JOCTUXKEHUIO NJIaHUpYyeMbIX Pe3ybTaToB
nposejeHus 3auun
UAAKTUYECKNe
Yypoka va Y4e6HuK Ava
maTtepuanbl
1 2 3 4

1. OpraHu3auMoHHbIM 3Tan

2. NocTaHOBKa popMUpyeMbIX pe3ynbTaToB U 3ajay ypoka. Motusauums y4e6Hom
OeTeNbHOCTU yyaluuxcs

3. NpoBepKa goMallHero 3agaHus
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OKOHYaHue

1

2 3 4

4. AKkTyanusa-
LM 3HaHUM

) YcTHO: Bonpockl 1-4

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

® N2 659 (8-12), 663,670, 672, 684

Ne 126, 128

6. MNoBTOpEHME

n N2 698, 704

7. Pednekcus

MpofoMKMTE BbiCKa3biBaHWe 06 YPOKe.

LuMsa o goMall-
HeM 3ajaHuun

y4ye6HOM 91 paboTan(a) Ha YpOKe Ha OLIEHKY ... .
neaTeNbHOCTH

Ha ypoke

8. Uudopma- 8§ 20, N2 664,671, 673,685

Tema ypoKa
Tun ypoka

dopmupyembie
pes3ynbTathbl

lMnaHnpyemble
pe3ynbTarbl

OCHOBHbIe
MOHATUSA

TexHonornyeckas Kapta ypoka N2 74

dopmyna KopHei KBagpaTHOro ypaBHeHuUsA
YPOK 3aKpennieHns 3HaHum

MpegmeTHble: GOPMUPOBATL YMEHWE pellaTtbh 3ajayu, MCronbays
KBaJpaTHble YpaBHEHHS.

JIn4HOCTHbIE: GOPMUPOBATL YMEHUE MaHUPOBaTb CBOU LENCTBUSA B
COOTBETCTBUU C y4eOHbIM 3ajaHUEM.

MeTtanpegmeTHble: pa3BUBaTb NMOHUMAHUE CYLLIHOCTU anropuTMuye-
CKMX MpeanucaHuin U yMeHve AeicTBOBaTh B COOTBETCTBUM C MPeAsIo-
YKEHHbIM anropUTMOM.

Yyawmnmnca Hayuutca pellatb 3ajadvu, UCMonb3ya KBapaTHble ypaB-
HEeHUd.

[VCKPUMWHAHT KBaapaTHOro ypaBHeHWs, Gbopmyna KOpHeN KBaapaT-
HOrO ypaBHEHMUS.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Jranbl
nposejeHuUs
ypoKa

dopma 3ajaHua AN1S y4aLuMxcs, BbIMOHEHME KOTOPbIX NpUBea&T
opramu- K JOCTWXKEHMIO MIaHMPyeMbIX Pe3ynbTaToB
3auum MAaKTUYECKHe
ya Y4yeOHUK Ava
maTepuansb

1. OpraHu3auuoHHbIN 3Tan

2. NocTaHoOBKa popMUpyeMbIX pe3ynbTaToB U 3aja4y ypoka. Motusauumsa yueb6Hom
OEeATeNbHOCTU yyalumxcs

3. MNpoBepKa gomalLHero 3agaHusa

4. AKTyanusa-

o) YcTHO. CKONbKO KOPHEN UMEET ypaBHEHUE:

LUMa 3HaHUK 1) x°-4x+4=0; 3) x2-4x-9=0;
2) ¥2+4x+9=0; 4) x°+2x-9=0°?
5. 3akpenne- o) N¢ 665, 666, 668, 674,676, 678,
HUE U3YYEHHO- 680-682
FO MaTePMaI@ [~ " [ 7T
7 Ne 132-134
6. MNoBTOpPEHUE 7 N2 699

7. Pedbnekcus

Bbi6epuTe yTBEPKAEHME, KOTOPOE, NO BalleMy MHEHMIO,

LuMa o goMall-
HeM 3aJaHuu

y4ye6HoM OyfeT xapaKTepu3oBaTb JoMallHee 3ajaHue.
LesAITeNbHOCTH 9 nymalo, foMalHee 3agaHue ang MeHs 6yaeT:
Ha ypoKe a) NErkMM/TPyaHbIM;

0) MHTEPECHbIM/HEUHTEPECHbIM.
8. UHdopma- 8§ 20, N2 667, 669, 675,677,679,

683

Tema ypoKa
Tun ypoka

dopmupyembie
pesynbTartbl

TexHonornyeckas Kapta ypoka N2 75

dopmyna KopHe# KBagpaTHOro ypaBHeHUs
YpoK 0606L1eHNs 1 cucteMaTndanmm 3HaHum

lpegmeTHbie: GopMMnpoBaTb YyMEHWE pellaTb MaTeMaTMyecKme 3a-
[ayn, NCNoNb3ya KBaapaTHble YpaBHEHMWS.

JINYHOCTHbIE: pa3BUBaTb FOTOBHOCTb K CaM006pa30BaHUIO U pelLle-
HUIO TBOPYECKUX 3aday.

MeTtanpegmetHbie: GOPMUPOBATbL YMEHUE CPaBHUBATb, aHANU3N-
poBaTtb, 0606LWaTb MO pa3HbIM OCHOBaHUAM, MOAENIMPOBATL BbIGOP
€cnoco60B AEeATENBbHOCTH.
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lMnaHnpyemble

Yyalummncs HayduTcs pelaTtb MaTtemaTUdeckue 3afayu, UCronb3ys

pe3ynbTarsl KBaJpaTHble ypaBHEHMUS.
OcHoBHblE OVCKPUMHUHAHT KBagpaTHOro ypaBHeHUs, GopMyna KOpHeW KBafd-
MoHATUSA paTHOro ypaBHEHMUS.
OpraHusauunoHHas CTPYKTypa YpoKa
dopma 3ajaHusa gna yvyawmxcs, BbiMoJIHEHWE KOTOPbIX NPUBEAET
Jransbl opraHu- K AOCTU}KEHMUIO NMIaHUPYEeMbIX Pe3y/bTaToB
npoBepeHUs saumm
ypoka v Y4eGHUK AnpaKktuyeckune
MaTepuanbl

1. OpraH13auMnoHHbIN 3Tan

2. NocTtaHoBKa dpopmupyeMbiX pe3ynbTaTtoB U 3agay ypoka. Motusauusa y4e6Hon
OefTeNbHOCTU yyaluxcs

3. MNpoBepKa fgoMallHero 3agaHus

4. AKkTyanusa- ) YcTHO. CKONbKO KOPHEN MMEET ypaBHEHHUE:
NS 3HaHUM 1) x? —\Bx +4 =0; 3) x2 ~J3xr -9 =0;
2) 2+ 22x +2 = 0: 4) x2 +\Bx -2 = 0?
5. 0606wWweHue ) N¢ 686, 688, 690, 691, 693, 695
M CUCTEMATM= [ --o- - oo ommm oo o m oo oo oo oo oooooos
3auua 3HaHUN Z N2 138-140
6. KoHTponb Ne 125 (5, 6), 127,
1 KOoppeKuus 135 (2)
3HaHUN1
7. MoBTOpEHUe 7 Ne 700, 701

8. Pednekcus

MpofomKknTe BbiCKa3blBaHUA 06 ypOKe.

LS 0 AoMall-
HeM 3ajaHuu

y4yeGHOM 1. CamMbIlM MHTEPECHbLIM Ha YPOKE A1 MEHS ObIIO ... .
nedaTenbHOCTU 2. Ha ypoke g Hayvuncs(ace) ... .

Ha ypoKe 3. 9 xoten(a) 6bl ewé y3Hatb ... .

9. Uudopma- § 20, N2 687, 689, 692, 694, 696

KommeHTapum K ynpaxKHeHusam

N2 692. DTy 3a/1a4y MOKHO OGOOIUTH, MPEJIOKUB YIAIUMCS JOKA3aTh CIEAYIO-
nee yTBEP:KJAEHUE: eCIM B KBaJPaTHOM YPaBHEHUH CTapIIil Koadpuiu-
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€HT ¥ CBOOOHBII WIEH UMEIOT Pa3HbI€ 3HAKH, TO TAKHE YPABHEHUS UMEIOT
JBA KOPHS.

N2 695, 696. Ba:xHO, 4TOOBI yUamuecs: IOHUMAIHI, 9YTO €CJIU CTapIInil Koadpuim-
€HT paBeH HyJIO, TO JAaHHOE ypaBHEHNE CTAHOBUTCS JNHEHBIM.

§ 21. Teopema Buerta

TexHonornyeckas Kapta ypoka N2 76

Tema ypoka Teopema Bueta
Tun ypoka YpPoK n3y4eHuss HOBOro maTtepuana
dopmupyemsbie MpeametHbie: GopMUpoBaTbL YMEHUE AOKA3blBaTb U NPUMEHATL TEO-
pesynbTarbl pemy Bueta n Teopemy, o6paTHylo Teopeme Buerta.
JIn4HOoCTHbIE: dOopMUpOoBaTL yMeHne dbopMynmMpoBatb COGCTBEHHOE
MHEHMHe.

MeTtanpeamMeTHbIe: CTPOUTL JIOFMYECKOE pacCyieHne, yMo3aK/oye-
HWe (MHAYKTUBHOE, elyKTUBHOE U MO aHaNornu) U Aenatb BbiBOAbI.

MnaHmupyemsbie Yyauwumics Hay4uTcs AOKa3biBaTb M MPUMEHSATb TeopeMy Bueta v Teo-
pesynbTarthl pemy, o6paTHylo TeopeMe Bueta.

OCHOBHble Teopema Bueta; Teopema, obpatHasa Teopeme Bueta.

MOHATUSA

OpraHuM3alMUOHHaA CTPYKTypa ypoKa

dopma 3ajaHns ANst y4alnXcs, BbINOJHEHNE KOTOPbIX NPUBEAET
Jransl opraHu- K IOCTWXEHMIO MIaHUPyeMbIX PE3Y/bTaToB
nposefeHus saum
naaKTMyeckue
ypoka va Yye6HUK Ava
martepuarbl
1 2 3 4

1. OpraHn3auunoHHbIN 3Tan

2. MNocTaHOBKa ¢popmMUpyeMbIx pe3ynbTaTtoB YpoKa. MoTuBauus yyeGHon
OeATeNbHOCTU yyalluuxcs

3. AKTyanusa- (0} Ne 703

LMA 3HAHUK

4. U3y4yeHue o) TeopeTnyeckun matepuan § 21
HOBOro mMare-

puana
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OKOHYaHue

1 2 3 4
5. NMepBHYHOE 0} N¢ 705-707, 709, 711, 713
BAKPEIMICHME [~ m oo oo oo oo
HOBOroO MaTte- n Ne 143 (1-3, 5,
puana 7,8)

6. MNoBTOPEHUE 7 Ne 745

7. UToru ypoka Bonpockl 1-4
8. Uudopma- § 21, Bonpockl 1-4, N2 708, 710,
uu1a o gomall- 712,714

HeM 3ajaHuun

MeToanyecKkre peKoMeHaaLum

ITocne Toro kak yyamuecss Ha KOHKPETHBIX IIpUMEpPaX YCTAHOBUIU CBSA3b
MKy KOPHSAMU KBa/IPATHOTO YPABHEHUS U €r0 Kod(uImenTaMu, MOKHO Mpe-
JIOKUTb UM CAMOCTOATENbHO cpopMyaupoBaTh TeopeMy Buera. B saBucumoctn
OT BO3MOKHOCTEH KJIaCCa y9alMecs MOTYT CAaMOCTOATEIbHO HATU 3HAUEHUS BbI-
PUKEHUN X| + X, U X\ X,

BaxxHO, 4TOOBI yuamuecs HOHUMAIH, YTO TeopeMy Buera MOXXHO IpuMe-
HATD JIUIIb TOT/IA, KOT/A OYIeT yCTaHOBJIEH (PaKT CyIeCTBOBAHUA KOPHEH.

Teopema, ob6parnas Teopeme BueTa, BOCHPMHHMAETCA ropasjfo CJIOXKHeEE,
yeM npsmas Teopema. Hy)KHO pa3bsacHUTD yganyMcst, 9T0 MMEHHO TeopeMa, odopaT-
Has TeopeMe Buera, O3BOIAET LEIbIi PA KBaJAPAaTHBIX YPABHCHUI PEIIATh YCTHO.

Hepezko yqamuecs omm604HO TPUMEHIIOT TeopeMy Buera 11 nenpuse-
AEHHOTO KBQ/[PATHOI'O YPABHEHU S, CAUTAs €TI0 IPUBEJEHHBIM. JTa OMUOKA TPeOy-
€T COOTBETCTBYIONMEH NPO(PUIAKTUIECKONH PaGOTHI.

TexHonornyeckasa Kapta ypoka N2 77

Tema ypoka Teopema Bueta

Tun ypoka YPOK 3aKpenneHns 3HaHum

dopmupyembie lpeagmeTHbIe: opMMpoBaTbL YMEHWE UCMNONb30BaATL Teopemy Bueta u
pe3ynbTatbl TeopeMy, obpaTHyto Teopeme Bueta, npu pelleHnn 3agau.

JIn4HOCTHBIE: GOPMUPOBATL OTBETCTBEHHOE OTHOLWIEHWUE K 0BYHEHUIO.

MetanpeameTtHbie: GOPMUPOBaTb YMEHWE CaMOCTOATENbHO BbIOW-
paTb OCHOBAHWSA U KPUTEPUM N8 KnacCUbUKaLMK.
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MnaHupyemsie Yyalluincs HaydyuTca Mcnonb3oBaTb TeopeMy BueTta u Teopemy, o6pat-

pe3ynbrarsl Hyto TeopeMe Bueta, npu pelieHun 3agau.
OCHOBHblE Teopema Bueta; Teopema, ob6patHasa Teopeme BueTa.
MOHSATHUSA

OpraHu3aLMoHHan CTPYKTypa ypoKa

dopma 3aaaHua 419 yyalmxcs, BbINoJHEHUE KOTOPbIX NpUBea&T
Jrans opraHu- K AOCTUKEHUIO NNaHUPYyEMbIX pe3y/ibTaToB
nposeneHus sauun
naaKTMYecKue
YpoKa il Yye6HuK Ava
maTtepuanbl

1. OpraHu3auMoHHbIM 3Tan

2. NocTaHOBKa popMUpyeMbIX pe3ynbTaToB U 3aja4y ypoka. Motusauumsa yueb6Hom
LeATeNbHOCTU yyalumxcs

3. NpoBepKa gomallHero 3agaHusa

4. AKTyanusa- (o) YctHo: N2 141, ¢. 25
LMA 3HAHUN

5. 3akpenne- (] Ne 715, 717,719, 721, 722, 724,

HUE U3YYEHHO- 725,727,729

FO MaTEpMaIa [ 77 7777 [T T
n N2 149-152

6. MoBTOpPEHUE n Ne 746, 750

7. Pednekcus OTBETbLTE Ha BOMpOC.

y4ye6HOM [oBoneH(fibHa) N1 Tbl CBOEN PaboTOM Ha YPOKE?
OEeAAITEeNbHOCTH

Ha ypoke

8. Uudopma- §21,N2 716,718, 720, 723, 726,

umMs 0 Jomalu- 728, 730

HeM 3ajaHuu

TexHonornyeckas Kapta ypoka N2 78

Tema ypoka Teopema Bueta

Tun ypoka YPOK 3aKpenfieHns 3HaHuM

Popmupyemblie MpeameTHble: GopMmnpoBaTb YMEHWE UCMONb30BaTh Teopemy Bueta
pe3ynbTarbl 1 TeopeMy, 06paTHyto0 Teopeme Bueta, npu pelueHrm 3aaau.
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JIN4HOCTHbIE: Pa3BMBaTb HABbIKM CaMOCTOSTENIbHOM PaboThl, aHaNu-
3a cBOeK paboThl.

MeTtanpegmeTHble: GOPMUPOBATb YMEHUE CaMOCTOSTENIbHO BbIGW-
paTb OCHOBAHMWS U KPUTEPUM N1a KnaccubuUKaLmm.

lMnaHnpyemble Yyalmmcs HayyuTca ncnonb3oBaTb TeopeMy Bueta u Teopemy, o6par-
pe3ynbTarbl Hyt0 Teopeme Bueta, npu pelleHnn 3agau.

OcHoBHbIE Teopema Bueta; Teopema, o6patHas Teopeme Buera.

MOHATUSA

OpraHn3aLMoHHan CTPYKTypa ypoKa

dopma 3agaHua AN yyawmxcs, BbIMOJHEHUE KOTOPbIX NpUBEAET
Jrans opraHu- K JOCTUKEHUIO NNTaHUPYEMbIX pe3ynbTaToB
nposBejeHUs saLum
MaaKTU4YecKue
YPoOKa va Y4e6HuK Ava
martepuans

1. OpraHu3auMnoHHbIN 3Tan

2. NoctaHoBKa popmupyeMbiX pe3ynbTaTtoB U 3agay ypoka. MotuBauus y4eGHon
neATeNbHOCTU yyalluxcs

3. MpoBepKa gomMallHero 3agaHus

4. AKTyanusa- o) YcTHO: N2 142

LM 3HAHUM

5. 3akpenne- ) Ne 731, 733, 735, 737, 739, 740,

HUE U3YYEHHO- 742,743

FO MaTEPUAIA [~ " 7 [ 7T mooooomooooeosoooossooooooosoosoooooooonoooooos
n N2 153-156

6. KoHTpoNb 7 Ne 143 (4, 6), 144,

U KoppeKuus 148

3HaHUK

7. MoBTOpEHMUE 7 Ne 747,748

8. Pednekcus MpoaonnTte BbiICKa3dbiBaHUs 06 ypoKe.
y4yeGHOM 1. Ha ypoKe anst MeHs 6bl710 BaXKHO ... .
nedaTenbHOCTU 2. Ha ypoke mMHe 6bls10 Nerko ... .

Ha ypoke

9. Uudopma- §21,N2 732,734,736, 738, 741,
LA o Aomall- 744

HEeM 3ajaHuun
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KomMMeHTapuu K ynpaKHeHUsam

Ne 739 (1). /IJUCKPUMMHAHT JAHHOTO YPABHEHUSA IPUHUMAET TOJIBKO IMOJIOKUTENb
2

. —-a- —
Hble 3HaueHus. [Iponssenenne kopHel paBHO —

KO OTpHIATEJIbHbIE 3HAYEHUS. 3HAUUT, KOPHU KBAAPATHOTO YPABHEHUS
MMEIOT Pa3Hbl€ 3HAKU.

Ne 739 (2). Eciiut aTO YPaBHEHUE UMEET KOPHU, TO UX NPOU3BEACHNE IPUHUMAET
TOJIBKO ITOJIOXKUTEIbHBIE 3HAYEHUA. DTO O3HAYAET, YTO KOPHHU UMEIOT OJIH-
HakoBble 3HaKku. Mx cymma paBHa —6. 3HAUUT, 3TH KOPHU — OTPUIATENb-
HbI€ YN CJIA.

N2 740 (1). Eciiu b € Z, To mo60ii 1eblit KOPEHBb 3TOr'0 YPABHEHMUS SIBJSICTCS JICIU-
TeseM uncaa 6. Torga meapIMu KOPHSAMU MOTYT ObITh TaKUe Hapbl YUCEJI:
lu6,-1u—6,2u3, -2u-3.

Ne 743 (2). Umeem: X7 + x5 = (X, + X,)* — 2x,X, = 16 — 2a. ITo ycrosuio 16 — 2a = 6.
Orcioga a = 5. OgHako npu a = 5 JaHHOE ypaBHEHHE HE NMEET KOPHEH.

Ypok N2 79

1 IPUHUMACT TOJIb-

KoHTponbHasa pa6ota N2 5

§ 22. KBaapaTHbIA TPéX4YNeH

TexHonornyeckas Kapta ypoka N2 80

Tema ypoka KBagpaTtHbii TpExuneH

Tun ypoka YPOK U3y4eHUss HOBOro maTepuana

Popmupyemblie lNpegmeTHbie: GOpMUPOBaTL YMEHUE [I0Ka3bIiBaTb TEOPEMY O Pa3so-
pesynbTarthbl EHWM KBaApaTHOro TPExuieHa Ha NMHENHbIE MHOMXWUTENN, HAX0OWUTb

KOPHW KBaapaTHOro TPEXYNeHa U pacKiaibiBaTb €ro Ha MHOXUTENW.
JInyHOCTHbIE: HGOPMUPOBATbL UHTEPEC K U3YYEHUID TEMbI U KeflaHue
NPUMEHSATb NPUOBPETEHHbIE 3HAHWUA U YMEHMUS.

MetanpeameTtHble: GOPMUPOBAThL YMEHWE YCTaHaBANBATb MPUYUHHO-
CNEeACTBEHHbIE CBA3W, CTPOUTL JIOTMYECKOE PacCyXKAeHue, yMO3aKIio-
YyeHue (MHAYKTMBHOE, AEAYKTUBHOE M M0 aHaNorMun) U ienatb BbiBOAbI.

I'lnaHMpyeMble Yyalmmcs Hay4ymTcs JOKa3blBaTb TEOPEMY O PA3/IOXKEHMU KBaApaTHO-
pe3y/sibTatbl ro TpéaneHa Ha JIMHEWHbIE MHOXWUTENN, Hax0AUTb KOPHWU KBaApaTHO-
ro Tpéx'-meHa N pacKnaablBaTb €ro Ha MHOXKUTEIN.

OCHOBHblE KBagpaTHbIM TPEXYNEH, KOpeHb KBagpaTHOro TpEX4YneHa, ANCKPUMMU-
MOHATHSA HaHT KBaApaTHOro TPEXYNEHa, IMHENHbIE MHOMXKUTENN.
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OpraHu3alUMOHHaA CTPYKTypa ypoKa

dopma 3agaHua Ana ydawmxcs, BbiMOJIHEHNE KOTOPbIX NPMBEAET
Srans opraHu- K [IOCTMXKEHMIO NIaHNPyeMbIX pe3ynbTaToB
nposefeHus saumm
UAaKTUYECKNE
ypoka va Yue6HHK Ava
maTtepuansl

1. OpraH13aunoHHbIN 3Tan

2. NocTtaHoBKa popmuUpyeMbIX pe3ynbTatoB ypoKa. MoTuBauus yue6Hom
OesATeNbHOCTU yyalluxcs

3. AKTyanusa- ) YcTHO: N2 749
Uus 3HaHU1

4. U3y4yeHue ) TeopeTnyeckun
HOBOro maTte- mMaTtepuan § 22
puana

5. NMepBHYHOE 0} Ne 751, 752,
3aKpenneHue 753 (1-6)

HOBOFO M@T@- [~ = = [ 7 === oo oo oo oo oo oo oo oo oo
puana n Ne 157

6. MNoBTOPEHUE 7 Ne 774

7. Utorn ypoka Bonpockl 1-7
8. UHdopma- § 22, Bonpochl
uua o gomall- 1-7,Ne 754,
HeM 3ajaHuun 769, 770

MeToaunyeckue pekomeHaauum

Hazo, 4To65! yyammecs NpaBIIBHO IOJb30BUINCH TepMUHONIOTHEH. Ya-
CTO ydJaluecsl OIMOOYHO HA3BIBAIOT KBAJPATHBIM TPEXUIEH KBaJ[PATHBIM ypPaB-
HEHUEM.

B xypce asre6phI 7 KJ1acca y9amuMest IPUXOAMIOCh PACKIaIbIBATD KBA[PAT-
HBII TPEXWIEH Ha MHOKUTEU, UCIIOJIb3Yd CIIOCO6 IPyIIUPOBKU. ITOT CIIOCOO HE
QITOPUTMU3UPOBAH U TPeOyeT onpefeI¢HHOU MaTeMaThudecKkoi natynuu. Teo-
pema 22.1 nosBojseT JaTh aIrOPUTM PA3TOKEHUs KBAJPAaTHOIO TPEXUWIeHa Ha
MHOKUTEJIH.

PacripocTpanéHHOU SIBISIETCS CIEAyIOast OMIOKA: CIUTATh, YTO €CJIH JIHC-
KPUMUHAHT KBaJPATHOIO TPEXWIECHA PABEH HYJIO, TO KBaAPATHLINA TPEXUWICH SABJIS-
€TCs KBaJpaToM ABywicHa. Ha camom gee aToMy «MemaeT» TO, YTO Pa3IOKCHUE
JAHHOIO TPEXUYIEHA HA MHOXKUTEIU MOKET COAEPKaTh, KPOME KBaJpaTa HEKOTO-
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POTO JBYWIEHA, €IEé OTPULIATENBHBII YNCI0BOI MHOKUTEND. /ISl COOTBETCTBYIO-
el NPOQUIAKTUKY LEIeCO06PASHO HPEAIOKUTD YIALMCS CIEAYIOMMNA KOHTp-
npumep: —4a% + 4x — 1 =—(2x - 1)%

Tema ypoka
Tun ypoka

dopmupyembie
pesynbTartbl

lMnaHupyemsbie

TexHonornyeckas Kapta ypoka N2 81

KBappaTtHbiii TpEXUYNEH
YPOK 3aKpensieHnst 3HaHUn

MpegmeTHble: GopMUpPOBaTh YMEHWeE pellaTb MaTeMaTUYeckue 3a-
Jlayn, UCMONb3Ys PasnoKeHUe KBaapaTHOro TpéxusieHa Ha IMHen-
Hble MHOXXWUTENN.

JInyHocTHbIe: GOPMUPOBATL YMEHUE NNaHUMPOBaTL CBOU JENCTBUSA
B COOTBETCTBMM C Y4EOHbLIM 3alaHueM.

MeTtanpeametHbie: GopMUpoBaTb yMeEHUEe onpenenstb Crnocoobl
OENCTBUI B paMKax NpeasioxeHHbIX YCIOBUM U TpeboBaHUM, KOp-
peKTUPOBaTb CBOM AENCTBUSA B COOTBETCTBMU C UBMEHSAIOLLENCS CU-
Tyauuen.

Yyalmimncs Haydutcs pelatb matemMaTuyeckue 3afayu, UCnonb3ys

pe3ynbTarbl pasnoXKeHne KBaapaTHOro TPEXYIEHA Ha IMHENHbBIE MHOXWUTENMN.
OCHOBHbIE KBagpaTHbI TPEXYNEH, KOPEHb KBaApaTHOro TPEXYneHa, AUCKPU-
MOHATHUSA MWHaAHT KBaapaTHOro TpéaneHa, NIMHENHbIE MHOMXUTENMN.
OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3ajaHus 4ns yyalmxcs, BbiNONHEHUE KOTOPbIX MPUBEAET
Stanb opraHu- K JOCTUXKEHUIO NJIaHUpyeMbIX pe3ybTaToB
nposejeHus -
UAAKTUYECKNe
ypoka va Y4ye6HMK Ana
matepuanbl
1 2 3 4

1. OpraHu3auMnoHHbIM 3Tan

2. NocTaHOBKa popMUpyeMbIX pe3ynbTaToB U 3aja4y ypoka. Motusauus yue6Hom
OEeAATEeNbHOCTU yyalluxcs

3. NMpoBepKa gomallHero 3agaHusa

4. AkTtyanusa-
LiMA 3HAHUN

o) YCTHO. MOXHO I Pa3noXMnTb Ha MHOXUTENN KBaApaTHbIN
TPEXYNEH:

1) x2-6x+9=0;
2) x2+3x+7=0;

3) x2-2x-8=0;
4) 2+ 2x—1=07?
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OKOHYaHue

1

2 3 4

5. 3akpenne-
HUE U3YYEHHO-
ro matepuana

¢ Ne 753 (7-12), 755, 757, 759

u Ne 158 (1, 2, 4, 5),
159 (7-9)

6. MNoBTOpPEHME

4 Ne 771

7. Pedbnekcus

[Mpononute BbiCKa3biBaHMEe 06 YpOKe.

LS 0 AoMall-
HeM 3ajaHuu

y4yeGHOM 9 paboTan(a) Ha ypoKe Ha OLIEHKY ... .
LesiTeNbHOCTH

Ha ypoKe

8. UHdopma- § 22, N2 756, 758, 760

Tema ypoKa
Tun ypoka

dopmupyembie
pe3ynbTarbl

lMnaHupyemble
pe3ynbTarbl

OcHOBHbIE
MOHATUSA

TexHonornyeckas Kaprta ypoxka N2 82

KBagpaTtHbi TpEXxuneH
YPOK 3aKpennieHns 3HaHum

MpegmeTHbie: GOpMUpPOBaTL YMEHWe pellaTh MaTemMaTMiyecKkue 3aaa-
4K, UCMONb3ys Pa3ioKEeHWEe KBaApPaTHOro TPEXYseHa Ha JIMHENHble
MHOXUTENN.

JIn4HOCTHBIE: GOPMMPOBATL YMEHUEe NPeACTaBNATb pe3ynbTaT CBOEN
[1eATENbHOCTH.

MeTtanpegmeTtHbie: GOPMUPOBATb yMEHUEe onpeaensitb crnocobbl
AEVCTBUMN B paMKax NPeasioKEHHbIX YCI0BUIA U TpeboBaHWM, KOPPEK-

TUPOBaTb CBOM AENCTBUSA B COOTBETCTBMU C UBMEHSIOWENCS CUTYa-
umnen.

Yyaluincs Hayuutcs pellatb mMaTemaThyeckue 3afaydu, WCMosbays
pas/ioXeHne KBaapaTHOro TPEXYIEHA Ha IMHENHbIE MHOXWTENN.

KBaapaTHbI TPEXYNIEH, KOPEHb KBAAPATHOrO TPEXYNEHA, AUCKPUMMU-
HaHT KBaAPaTHOro TPEXYneHa, NMHENHbIE MHOXUTENU.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

dopma 3ajaHua ana ydalmxcs, BbiMoJIHEHWEe KOTOPbIX NPUBEeAET
Jransl opraHu- K AOCTUXKEHMUIO NIaHUPyeMbIX pe3y/ibTaToB
nposeaeHus sauun
naaKTMyecKkue
Yypoka va Yue6HHUK Ava
martepuanbl

1. OpraHu3auuoHHbIN 3Tan

2. NocTaHOBKa ¢popMUpPYyeMbIX pe3ynbTaToB M 3ajay ypoka. MotuBauumsa yueGHoOM
LEeATeNbHOCTU yyalumxcs

3. NpoBepKa gomallHero 3agaHusa

4. Aktyanusa- o) YCTHO. Pa3noxute Ha MHOXUTENWU MHOIOYNEH:
LMS 3HAHUN 1) ¥2+6x+9=0; 3) x2-121=0;
2) x2+3x=0; 4) x>-12x+36=0.
5. 3akpenne- [} Ne 761, 763, 765, 767
HUE MUBYUEHHO- [ oo oo mm oo oo o oo oo oo oo oo
ro marepuana 7 N2 160-162
6. KoHTposnb 7 Ne 158 (3, 6), 159
1 KOoppeKuus (2,4,06)
3HaHUK1
7. MoBTOpEHHUE 7 Ne 773

8. Pednekcus OTBeTbTE Ha BOMpPOC.

y4yeGHOM KaKwne atanbl ypoKa Bbl cunTaete Hanbonee yagaqyHbiMu? Mo-
NeATeNbHOCTHU yemy?

Ha ypoke

9. Uudopma- § 22, N2 762, 764, 766, 768

uMa o JoMall-
HeM 3aJaHuu

KOMMeHTapMM K ynpaxHeHnuam

x2-6x+5 (x—-1)(x-5)
x -1 B x -1
IIOCTPOUTDH TPAPHUK (PYHKIUH Y = X — 5, 00JACTBIO ONIPEEIEHUS KOTOPOH
SIBJISIIOTCSI BCE YMCJIa, KpoMe 1.
Ne 765, 766. Hajio O6paTI/ITb BHUMAHHUE YIAIIMXCS HA TO, YTO JAHHOE BBIPAXKEHUE
HE SBJSIETCS KBQ[PATHBIM TpEXwieHOM. OJJHAKO 371eCh MOKHO ITPUMEHUTD
TeopeMy 22.1, ecn OJIHY U3 IIEPEMEHHBIX CUUTATH MAPAMETPOM.

N¢ 763(1). Imeem: y = = x — 5. CrenoBarenbHO, HATO
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§ 23. PewweHue ypaBHEHHUI, CBOASILLUXCA

K KBajpaTHbiM YpaBHEHUAM

TexHonornyeckas Kaprta ypoka N2 83

Tema ypoka PelueHUe ypaBHEHWI, CBOASALLMXCS K KBagpPaTHbIM YPaBHEHUAM
Tun ypoka YpoK n3y4yeHnst HOBOro martepuana
dopmupyemble lMpeameTHble: opMmnpoBaTb YMEHWE pellaTb GUKBaApPaTHbIe ypaBHe-
pe3ynbTarbl HUS, pellaTb YpaBHEHWS METOJOM 3aMeHbl MepeMeHHbIX, pelaTtb
[IPOGHO-paLIMOHaNbHbIE YPpaBHEHMUS.
JIn4HOCTHbIE: GOPMUPOBATb MHTEPEC K MIYHEHUIO TEMbI U KenaHue
NPUMEHATb NPUOBPETEHHbLIE 3HAHUSA U YMEHMUS.
MeTtanpegmeTHbie: GOpMUPOBaTb YMEHWE ONpeaensTb MOHATUS,
co3faBaTtb 0600UeHKs, yCTaHaBInBaTb aHalormm, Knaccupuumpo-
BaTb, CAMOCTOSTENIbHO BbIOGMPATb OCHOBAHMUS U KPUTEPUK ANS Knac-
cuduKaumu.
lMnaHnpyemble Yyawumncs Hayuutcs pewatb GMKBagpaTHble ypaBHEHWs, pellatb
pe3ynbTarbl YpaBHEHUS METOJIOM 3aMeHbl MEPEMEHHbIX, pellaTb APOGHO-paLMo-
HaNlbHble YPaBHEHUS.
OcHoBHbIE BbuKkBagpaTHoe ypaBHEHUE, METOA 3aMeHbl MEPEMEHHON.
MOHATUSA
OpraHusauMoHHas CTPYKTypa ypoKa
dopma 3apaHusa ang yyawmxcs, BbINOJIHEHUE KOTOPbIX NPUBEAET
Jrans opraHu- K JOCTUXKEHUIO NNIaHUPYEMbIX pe3ynbTaToB
nposeaeHus 3auum
UaaKTU4ecKue
YpoKa i Y4e6HUK Ava
martepuarbl
1 2 3 4

1. OpraH13auMnoHHbIN 3Tan

2. NoctaHoBKa dpopmMupyeMbIX pe3ynbTaToB ypoKa. MoTuBauus yue6Howm
OesAITeNbHOCTH yyallUxcs

3. AKTyanusa-
LiMA 3HAHUN

0} YcTHO: N2 772

4. U3y4yeHue
HOBOro mare-
puana

) TeopeTnyeckuit matepuan § 23
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OKOHYaHue

1 2 3 4
5. MNepBU4Hoe (0] Ne 775,777 (1-6), 779 (4, 2)
saKkpennieame | |
HOBOro maTe- " N° 164 (1-3)
puana

6. MNoBTOpPEHUE " Ne 798

7. ATtoru ypoka Bonpoc 1

8. UHdopma- § 23, Bonpoc 1, N2 776, 778, 780
uMe o Jomalu-
HEeM 3ajaHuu

MeToaunyecKue peKoMmeHaaLum

Ha npumepe penenns OMKBaZpAaTHOTO YPABHEHM S YUAIMECS] 3HAKOMSTCS C
METO/IOM 3aMEHBI IEPEMEHHBIX IPU PelleHUH ypaBHeHU. B nanpneiimem yuamuy-
ecs OylyT HECOTHOKPATHO IIOJIb30BATHCS 3THM IIPHEMOM.

ITockonpKy ypaBHEHUS, pellaeMble METOJIOM 3aMEHBI IEPEMEHHOM, IIJIOXO
KJIaCCU(UIIUPYIOTCS, TO 3TOT MPUEM MOKHO OTHECTH K dBPUCTHYECKUM. Ero oT-
PaboTKe CIeayeT YACAUTh 3HAUUTEIbHOE BHUMAHIE.

VYyarmuecst M03HAKOMUJIHCH € APOGHO-PALMOHAIBHBIMU YPABHEHUIMU B § 7.
VYpaBHeHHs1, pacCMOTpPEHHbIE B § 7, cBOAMINCH K tnHeitHbIM. [lepen nsyuenuem
3TOU TEMBI CJEAYET IMIOBTOPUTD, KAK PEIIAIOTCSA JAPOOHO-pAlIOHATILHBIE YpaBHE-
Jw g
8(x)

Cienyet o6paTUTh BHUMAHUE YYAITUXCSA Ha TO, YTO, BBIITOJHUB HEKOTOPYIO
3aMeHy II€PEMEHHON 1 PELIUB IOJIy4E€HHOE YPaBHEHUE OTHOCUTEILHO HOBOM IIe-
PEMEHHOMH, MOJIydaeM HaOOP HOBBIX YPABHEHMH JUIsl TOMCKA UCXOJMHOM II€pEMEH-
HOM, 4aCTh U3 KOTOPbIX MOKET HE COOTBETCTBOBATDL CMbIC/TY 3aMeHbI. Tak, jid 3a-
MeHbI X2 = { IOUIeKAT JaTbHEHIIeMy PACCMOTPEHUIO TOJIBKO T€ 3HAYEHUS £, KOTO-
pble YIOBIETBOPSAIOT ycaoBuIo ¢ 2 0.

HUS BUJA

TexHonornyeckas Kapta ypoka N2 84

Tema ypoka PelweHue ypaBHEeHUI, CBOAALMUXCS K KBagpPaTHbIM ypaBHEHUAM

Tun ypoka YPOK 3aKpenfieHns 3HaHum

Popmupyemblie MpeameTHble: GOpPMUPOBATL YMEHUE pellaTb YpaBHEHUS METOAOM
pe3ynbTarbl 3aMeHbl NepeMEHHbIX, pelaTtb APO6GHO-paLMOHaNbHbIE YpaBHEHMUS.
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JIn4HOCTHbIE: GOPMUPOBATbL YMEHUE MIaHUPOBATb CBOW [1e/CTBUS B
COOTBETCTBUM C Y4E6HbIM 3a/laHNEM.

MetanpegmeTtHblie: GOPMUPOBATL YMEHUE YyCTaHaBAMBaATL aHaNormu,
KNaccudULIMPOBaTh, CaMOCTOATEIbHO BbIGUPATh OCHOBAHWUSA U KpUTe-
PWK ANs KnaccudUKaLmu.,

Mnaumupyemsbie Yyalmincs HayuuTcst pellatb ypaBHEHUS METOAOM 3aMeHbl NepeMeH-
pe3ynbTarthbl HbIX, peLlaTb APOGHO-PaLIMOHANbHbIE YPaBHEHUS.
OCHOBHblE BukBaapaTHoe ypaBHEeHWe, METOA 3aMeHbl NepeMeHHOoMN.
MOHATHSA
OpraHusaLuMOHHasa CTPYKTYpa ypoKa
dopma 3aaaHua Ana ydawmxcs, BbiNOJHEHNE KOTOPbIX NPUBEa&T
Jrans opraHu- K [IOCTMXKEHMIO NIaHNpyeMbIX pe3ynbTaToB
nposeaeHust saumn
UAaKTUYECKHe
YpoKa va Y4e6HUK Ava
maTepuansl

1. OpraH13auMnoHHbIN 3Tan

2. NocTtaHoBKa dpopmupyeMbIX pe3ynbTaTtoB U 3agay ypoka. Motusauusa y4e6Hon
OesiTeNbHOCTH y4allUxcs

3. MpoBepka agomallHero 3agaHusa

4. AKkTyanusa- ) YcTHO. Pelinte ypaBHeHue:
LS 3HaHUI 1) x*=0; 3) -3x% =0;
2) x°=0; 4) (x+2)2=0.
5. 3akpenne- ) Ne 777 (7-12), 779 (3, 4), 781, 783,
HUE U3YYEHHO- 785 (1, 2)
o o) oY 0) - U b R Rl R
7 N2 165 (1-6)
6. MNoBTOpPEHME 7 N2 801

7. Pednekcusa

OLeHUTe aKTMBHOCTb CBOEN paboThbl Ha YPOKE.

Lu1s o foMall-
HeM 3ajaHuu

y4yebHOM Ha ypoke s:

neAaTenbHOCTU a) aKTMBHO paboTan(a);

Ha ypoKe 6) paboTan(a), HO He aKTUBHO;
B) 6blsi(a) NacCUBEH(BHA).

8. UHdopma- § 23,N? 782, 784, 786
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Tema ypoKa
Tun ypoka

PopmupyemMblie
pesynbTartbl

lMnaHupyemsbie

TexHonornyeckas Kapta ypoka N2 85

PelueHue ypaBHEHU, CBOAALLMUXCH K KBaAPaTHbIM ypaBHEHUAM
YPOK 3aKpenfieHns 3HaHuM

MpeameTHbie: GOPMUPOBATL YMEHUE pellaTbh ypaBHEHUS METOAO0M
3aMeHbl NepemMeHHbIX, pellaTtb Apo6HO-paLMoHaNbHblE YpaBHEHWS.

JInYyHOCTHbIE: GOPMUPOBATL YMEHWE MaHUPOBaTbh CBOU AENCTBUA B
COOTBETCTBUM C YHEBOHbIM 3aJaHNEM.

MetanpeameTHbie: GOPMUPOBATh YMEHUE YCTaHaBIWBaTb aHaNoruu,
KnaccudULMPOBaTb, CAMOCTOATENBHO BbIGUPATh OCHOBAHMWS U KpUTe-
puv ans KnaccuduKaLmu.

Yyalmmcs HayquTcs pellaTb ypaBHEHUS METOAOM 3aMeHbl NepemeH-

pe3ynbTarbl HbIX, peLaTb APO6HO-paLMOHalbHbIE YPaBHEHUS.
OCHOBHble BvKkBagpaTHOe ypaBHEHUE, METO 3aMeEHbI MEPEMEHHOW.
MOHATHUSA
OpraHu3aLMOoHHasa CTPYKTypa ypoKa
dopma 3apaHus Ans yyalmxcs, BbiMoNHEHUE KOTOPbIX NPUBEJET
Stanb opraHu- K JOCTUXKEHUIO NJIaHUpYyeMbIX pe3ybTaToB
npoeegeHus -
ypoKa va V4eBHUK OdunpakTuyeckue
maTepuarnsl
1 2 3 4

1. OpraH1M3auMnoHHbIN 3Tan

2. NoctaHoBKa dopmupyeMbIX pe3ynbTaTtoB U 3agay ypoka. Motusauus yie6Hon
OEesiTeNbHOCTU yyalluxcs

3. MNpoBepKa gomallHero 3agaHusa

4. AKkTyanusa-
LiMA 3HaHUN

) YcTHo. Pewunte ypaBHeHuUe: )

1) c+12=0; 3) (x-2) =2
2

2) x-72=0; 4) (x+v3)" =0

5. 3akpenne- ) Ne 785 (3, 4), 787 (1-5), 789, 791
HUEe U3Yy4YeHHOo- (4, 2), 793
romarepuana |-~ T[T T T[T T e
7 N2 166 (1, 2, 4-6),
167 (1-4)
6. NNoBTOpPEHUE 7 N2 799
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OKOHYaHue

1

2 3 4

7. Pedbnekcus

OueHUTEe aKTMBHOCTb CBOEN paboThbl Ha YPOKE.

LS 0 Aomall-
HeM 3ajaHuu

y4ye6HOWM Ha ypoke fi:
AeATeNbHOCTU a) aKTMBHO paboTan(a);
Ha ypoKe 6) paboTan(a), HO He aKTUBHO;
B) OblsI(a) NaccuBeH(BHa).
8. Uudopma- 8§ 23, N2 788 (1-3), 790, 792 (1)

TexHonornyeckas Kapta ypoka N2 86

Tema ypoKa PelueHue ypaBHeHUi1, CBOAALLMUXCA K KBaApaTHbIM YpaBHEHUAM
Tun ypoka YPOK 3aKpenieHns 3HaHum
dopmupyemsbie lMpegmeTHble: GOPMUPOBaTL YMEHUE pelaTb YpaBHEHUS METOAOM
pesynbTarbl 3aMeHbl NepemMeHHbIX, pellaTtb Apo6HO-paLMoHanbHble YpaBHEHMS.
JINYHOCTHbIE! d)OpMVIpOBaTb YMEeHHMe nnaHnpoBatb CBOU D,eVlCTBI/Iﬂ
B COOTBETCTBMM C Y4EOHbBIM 3ajaHUEM.
MeTtanpeameTHble: OpMUPOBaTL YMEHWE YCTaHaBAMBATb aHaNOMUM,
KnaccudrLuMpoBaTb, CaMOCTOATENbHO BbIGUPaTb OCHOBAHUS U KpUTe-
PUKW ANS KiacCupUKaLmn.
Mnaumpyembie Yyalwumncs HayymTcs pewaTtb ypaBHEHUS METOIOM 3aMeHbl NepeMeH-
pe3ynbTarbl HbIX, pelaTb APO6HO-paLMOHabHbIE YPaBHEHWS.
OCHOBHblE BvkBagpaTHOe ypaBHEHWE, METOA 3aMeHbl NepeMeHHOMN.
MOHATHSA
OpraHusaLMOHHas CTPYKTypa ypoKa
dopma 3apaHus 4N1s yyalmxcs, BbiNoJHEHUE KOTOPbLIX NPUBeaET
Sranbl opraHu- K LOCTMXKEHUIO NJIaHUPYeMbIX pe3ynbTaToB
nposeaeHus
ypoKa 35;/'-'-”“ N JupakTUuyeckme
A martepuansl
1 2 3 4

1. OpraH1M3auMnoHHbIN 3Tan

2. NocTtaHoBKa popmMUpyeMbIX pe3ynbTaToB U 3agay ypoka. Motusauusa y4e6Hom
LEeATEeNbHOCTU yyalluxcs
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OKOHYaHue

1 |2| 3 4

3. MNpoBepKa gomallHero 3agaHusa

4. AKTyanusa- ) YcTHO. PelwnTe ypaBHeHHe:
M 3HaHUN

u 1) 120 py 3) :L+2x 0

x x

2
2)1+x:o; 4)1+2x -0.

X X
5. 3akpenne- ) Ne 787 (6-10), 791 (3, 4), 794, 796,
HUE U3YYEHHO- 797
Lo J = = 01 = ) - T et ettt

7 N2 167 (5-8), 168

6. KoHTponb 7 Ne 164 (4), 165 (7),
1 KOoppeKuus 166 (3)
3HaHUM
7. MoBTOpEHHE 7 N2 800
8. Pednekcus MpoponKuTe BbiCKa3dbiBaHUA 06 ypOKe.
y4yeGHOM 1. Ha ypoKe anst MeHs 6bl10 BaXKHO ... .
OesiTeNbHOCTH 2. Ha ypoKe MHe 6blJ10 NIETKO ... .
Ha ypoKe 3. Ha ypoke MHe 6blIN10 CNOXKHO ... .
9. Uudopma- § 23, N2 788 (4-6), 792 (2), 795
uMa 0 goMall-
HeM 3ajaHuu

KoMMeHTapuu K ynpa)KHeHUaMm

N2 795(2). ITycTn X2+8+3=¢, Tormax®?+8x+5b=¢+2. ITonygaem ypasHeHne
t(t+2) = 63.

x? =t.Tor, ax—4—t2 ITour ?—4t-5=0
r_o b pi - 2)2 =t~ yJ4aeM ypaBHEHUE =0.
N2 796(4). Baxxno He 3a0bITh paccmoTpeThb CJIyqaf/’I, korga a = 0.

Ne 797. Jlannoe ypaBHEHUE UMEET €AMHCTBEHHBIN KOPEHb, €CIU JUCKPUMUHAHT
KBaJIPaTHOr'O YPaBHEHUSI xX2—ax+5=0 PaBeH HYIIO WX KOrjAa OAWH U3

KOPHEH 3TOro ypaBHEHUs paBeH 1, a gpyroii He paseH 1.

N2 795(3). IlycTn
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§ 24. PauMoHanbHble YpaBHEHUS! KaK MaTeMaTUu4YecKue

MO eI peasibHbIX CUTYaL UK

TexHonornyeckas Kapta ypoka N2 87

Tema ypoka PauunoHanbHble ypaBHEHUS KAK MaTemMaTU4ecKue Moaeiu peanbHbIX
cUTyauun
Tun ypoka YpoK n3y4yeHust HOBOro martepuana
dopmupyembie lMpeameTHble: GOPMUPOBAHME YMEHUI pellaTb TEKCTOBbIE 3a4ayu Ha
pesynbTrarbl ABWXXEHWE C MOMOLLbIO paLlMOHabHbIX ypaBHEHUN.
JIn4HOCTHBIE: GOPMUMPOBATb UHTEPEC K U3YYEHWIO TEMbI U KeNaHue
NPUMEHATb NPUOBPETEHHbIE 3HAHUSA U YMEHMUS.
MetanpeametHbie: GOpMUPOBaTL YMEHMUE UCMOb30BaTb Npuobpe-
TEHHbIE 3HAHWS B NMPAKTUYECKON 1EATENBHOCTH.
lMnaHupyemble Yyalwmmcsa Hay4mTca pellaTtb TEKCTOBbIE 3aayn Ha ABUKEHME C NOMO-
pes3ynbTarbl b0 paLMOHaNbHbIX ypaBHEHWUN.
OcHoBHblE MaTemaTuyeckne Moaenu peanbHblX CUTYyaLLUi.
MNOHATHS
OpraHu3auMoHHas CTPYKTypa ypoKa
dopma 3agaHua gna yvyawmxcs, BbiMoJIHEHUE KOTOPbIX NPUBEAET
Stansi opraHu- K [IOCTMXKEHMIO NIaHNpPyeMbIX pe3ynbTaToB
npoeeaeHus 3a
ypoKa yUMM YUeGHNK OunpaKkTuyeckue
n' MaTepuanbl
1 2 3 4

1. OpraH13auMnoHHbIN 3Tan

2. MNocTtaHoBKa popmupyembix pe3ynbTaToB Yypoka. MoTuBauus y4e6Hon
OesATeNbHOCTH yyallmuxcs

3. AKTyanusa-

0} YcTHO. Cepren npoexan Ha Benocuneae 30 km 3a 1,5 y,

HOBOro mare-
puana

Uusa 3HaHU1 a AmnTpuin — 3a 2 4. Ha CKO/IbKO KMIOMETPOB B Yac 60/iblie
ckopocTb Cepreq?
4. U3y4yeHue ) TeopeTnyeckun matepuan § 24

5. NMepBuryHOE
3aKpenneHue

® N2 802, 803, 805
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OKOHYaHue

1 2 3 4

HOBOro marte- n Ne 170,171
puana

6. MNoBTOpEHUE 7 N2 832

7. Pednekcus MpoaonuTte BbiCKa3biBaHUS 06 YpOKe.

y4yeGHOM 1. 3HaHUS, NONyYEHHbIE HA YPOKE, MHE HEOBXOAUMDbI ... .
AeAaTeNnbHOCTU 2. 4 nonyyunn(a) nofesHyo MHGOPMaLIMIO O TOM, YTO ... .
Ha ypoke

8. UHdopma- 8§ 24, N 804, 806, 834

uMsa o goMall-
HeM 3aJaHuu

MeToaunyeckue pekomeHgauum

dra Tema JUIs yUalpxcs He HoBasl. B kypce asre6psl 7 Kiracca ygarmumecs 1mo-
3HAKOMUJIMICH C OOIIEell CXeMO¥ penIeHus 33/1a4 Ha COCTaBJIE€HNUE YPABHEHUI. Y4da-
IIMCS CJIEAlyeT HAIIOMHUTD, YTO CXE€Ma COCTOUT U3 TPEX TAINIOB: COCTABJICHHE
YyPaBHEHUS 110 CIOXKETY 33/1a4M, pelIeHNe yPpaBHEHUs, IIPOBEPKa HAMJIEHHBIX KOP-
Hell Ha COOTBETCTBUE CMBICJTY 33/[a4M.

ITpumepsnl, pazo6panHble B maparpade, 1eMOHCTPUPYIOT OCHOBHBIE THIIbI
TEKCTOBBIX 3a/1a4 HA COCTABJICHUE YPaBHEHUII: 33/[aul Ha JIBIDKCHUE, 3a/[a4i Ha
COBMECTHYIO paboTy, 3ala4yl HA CMECH U CILIABBI.

BaxHO, 9TOGBI yJamuecs: yBUIEIA AaHAJIOTHUIO B 33/1a4aX Ha JIBYKEHHE, KOT/a
ZIBa OOBEKTA JBIKYTCS HABCTPEYY JIPYT APYIY, U B 33/[a4axX Ha COBMECTHYIO PaboTy.

Yyamuecs 0KHBI IPUOOPECTH HABBIKU BBIOOPA «yAOOHOW» BEJTUIUHBI B
KadeCcTBE MEePEMEHHOI, a TAKKE YCTAHOBJIEHUS COOTBETCTBUA MEKAY BETMUMHA-
MH ¥ COOBITUAMU, ONMICAHHBIMU B 33/1a4€, TaK, YTOOBI B PE3yJbTaTe MOIydaToCh
HanboJIee MPOCTOE ypaBHEHNE.

TexHonornyeckas Kapta ypoxka N2 88

Tema ypoka PauuoHanbHble ypaBHEeHUS KaK MaTeMaTU4YeCKue Mojesiu peasibHbIX
cUTyauuin

Tun ypoka YPOK 3aKpenfieHns 3HaHum

Popmupyemblie lNpegmeTHbie: POPMUPOBAHNE YMEHWI PeLlaTh TEKCTOBbIE 3a7a4u Ha

pe3ynbrartbl [BUXKEHME C NOMOLLIbIO paLMOHabHbIX YpaBHEHWN.
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JIN4HOCTHbIE: GOPMUPOBATh UHTEPEC K M3YYEHUIO TeMbl U KenaHue
NMPUMEHSATb MPUOBPETEHHbIE 3HAHWUSA U YMEHMUS.

MeTtanpegmeTHble: GOpMUMPOBaTh YMEHWe MCMoMb30BaTh NpuoGpe-
TEHHbIE 3HAHWSA B NPAKTUYECKON AeATENbHOCTH.

lMnaHnupyembie Yyalumicsa Hay4ymTcs pellaTb TEKCTOBbIE 3aa4M Ha ABUKEHME C NMOMO-
pe3ynbTarbl b0 paLMOHaNbHbIX ypaBHEHWUN.
OCHOBHbIE MaTtemaTuyecKkue Mofienu peasbHbIX CUTyaLnit.
MNMOHATUA
OpraHn3aLMOoHHaa CTPYKTypa ypoKa
dopma 3agaHua AN yyawmxcs, BbIMOJHEHUE KOTOPbIX NpUBEAET
Jrans opraHu- K JOCTUKEHUIO NNIaHUPYEMbIX pe3ynbTaToB
nposBejeHUs saLun
MaaKTU4YecKue
YpoKa ya Y4e6HUK Ava
martepuansl
1 2 3 4

1. OpraH13auMnoHHbIN 3Tan

2. NoctaHoBKa GpopmMupyeMbIX pe3ynbTaTtoB U 3agay ypoka. Motusauusa yie6Houn
OefATeNbHOCTU yyalluxcs

3. MpoBepka gomalluHero 3agaHusa

4. AkTyanusa-
LiMA 3HAHUN

0] YcTHO. Hanaute v ucnpaBbTe OWKNGKY B Tabnuue, CocTaBeH-
HOWM K JaHHOM 3aJaye.
CKopOoCTb rpy30BOro aBtomoomns Ha 20 KM/4 MeHbLLE CKO-
pOCTH NerkoBoro. JlerkoBon aBToMo6UIb NpoesxaeT 120 KM
Ha 0,5 4 6bICTpee rpy30BOro aBtomobuns. Hanaute cko-
POCTb KaXJoro aBToMobuns.

V (KM/\4) t (4) S (Kkm)

[py3oBo# x 120 120

aBT. x

Jlerxkoson +—20 120 120

aBT. x —20
5. 3akpenne- ) Ne 810, 812, 814, 815, 817
HUE MBYHEHHO- | " [ 7 7 rmmmm oo oo
ro matepuana n Ne 172,174

6. NoBTOpPEHME

n Ne 833, 838
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OKOHYaHue

1

2 3 4

7. Pedbnekcusa

OTBeTbTE Ha BOMpOC.

y4e6HoM Kakue aTanbl ypoKa Bbl cYMTaeTe Hanbosee yaayHbIMU U Mo-
[esiTeJIbHOCTH yemy?

Ha ypoKe

8. UHdopma- § 24,N° 811, 813, 816, 818

1S 0 AoMall-
HeM 3aJaHuu

Tema ypoKa

Tun ypoka

dopmupyembie
pesynbTartbl

lnauupyemble

TexHonornyeckas Kapta ypoka N2 89

PauuoHanbHble ypaBHEHUS KaK MaTeMaTU4YeCKue Mojesiu peasibHbIX
cUTyauuin

YPOK 3aKpenfieHns 3HaHum

MpegmeTHbie: GopMUPOBaHME YMEHWUI peLlaTh TEKCTOBLIE 3a/la4u Ha
NPOU3BOANUTENbHOCTb C NMOMOLLbIO PaLMOHaNbHbIX YPaBHEHWIA.

JIn4HOCTHbIE: GOPMUPOBATL UHTEPEC K U3YHEHUIO TEMbI U KenaHue
NMPUMEHSITb MPUOGPETEHHbBIE 3HAHUS U YMEHMUS.

MetanpeametHbie: GopMUPOBaTL YMEHUE UCMONb30BaTh Mpuobpe-
TEHHbIE 3HAHUA B npaKkTUYeCKon fedATeNIlbHOCTH.

Yyaluincs HayyuTca pellaTb TEKCTOBblE 3aayM Ha NPOU3BOAUTESb-

pesynbTathbl HOCTb C MOMOLLbIO PaLMOHaNbHbIX YyPaBHEHN.
OcHoBHblE MaTemaTuyecKne Moaenu peasbHbIX CUTyaLui.
noHATUSA
OpraHu3aLMoHHasa CTPYKTypa ypoKa
dopma 3afaHus AN y4aluXcs, BbINONHEHNE KOTOPbIX NpUBeaéT
Sransl opraHu- K IOCTHXEHMIO MNIaHUPYEMbIX PE3Y/bTaToB
npoeeaeHus sauun
MAaKTUYECKM
ypoka il YueGHuK Anna eckne
mMaTepuanbl
1 2 3 4

1. OpraHu3auuoHHbIN 3Tan

2. NocTaHoOBKa popMUpyeMbIX pe3ynbTaToB U 3aja4y ypoka. Motusauums yueb6Hom
OEeATeNbHOCTU yvalumxcs

3. MpoBepKa gomallHero 3agaHusa
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OKOHYaHue

1

2 3 4

4. AKkTyanusa-
LM 3HaHUM

) YcTHOo. Katep nponbin 16 KM No TEYEHUIO PEKU U BEPHYIICH
o6paTHo, 3aTpaTuB Ha Becb NyTb 1,8 4. CKOPOCTb TeYEHUS
PEKKU paBHa 2 KM/\.

[ycTb cO6CTBEHHAs CKOPOCTb KaTtepa COCTaBASET X KM/Y.
KaKoe 13 ypaBHeHUN gBgeTCcs MateMaTtu4yeCcKom Moenbio
CuTyaLMK1, ONMCaHHOM B YyCNOBUK 3a4a4n?

16 16 . 16 16 .
A)x+2+x—2_1'8’ B)x+2+7_1'8'
16 16 . 16 16
5)x+2_x—2_1’8’ r)7+x+2_1'8'
5. 3akpenne- (0] Ne 807, 808, 819, 821, 822
HME MBYHEHHO- [ -7~ = = [ mm o m oo s r oo ool
ro matepuana N2 176,178

6. MNoBTOpPEHME

n Ne 835

7. Pednekcus

MpofomKknTe BbiCKa3biBaHUA 06 ypoKe.

LS o foMall-
HeMm 3ajaHun

y4ye6HOM 1. Ha ypoKe 9 Hay4uncsa(ace) ... .
neAaTenbHOCTU 2. Ha ypoke g noHan(a), 4to mory ... .
Ha ypoke

8. Uudopma- § 24, N2 809, 820, 823

Tema ypoKa

Tun ypoka

dopmupyembie
pes3ynbTarhbl

lMnaHupyemble
pe3ynbTarsl

OcHOBHbIE
MOHATHSA

TexHonornyeckas Kapta ypoka N2 90

PauunoHanbHble ypaBHEHUSI KAK MaTemMaTU4ecKue Moaenu peasbHbIX
cUTyauun

YPOK 3aKpenneHuns 3HaHum

MpegmeTHbie: GOPMUPOBaHNE YMEHUIA pellaTb TEKCTOBbIE 3aaqu C
MOMOLLbIO PALMOHANbHbBIX YPaBHEHHWHN.

JIn4HOCTHbIE: pa3BMBaTb NOTOBHOCTb K camMoo6pa3oBaHuio U pelle-
HUIO TBOPYECKNX 3adad.

MetanpegmetHbie: GOpMUPOBaTL YMEHUE UCMONb30BaTb Npuobpe-
TEHHbIE 3HAHUSA B NPAKTUYECKOMN AEATENIbHOCTU.

Yyalluincs HayuyuTcs pellaTb TEKCTOBbIE 3a4ayM ¢ MOMOLLbIO paLmo-
HaNbHbIX YypaBHEHWH.

MaTtemaTuyeckue MoLenu peasbHbIX CUTYaLui.
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OpraHuM3alUMOHHaAA CTPYKTypa ypoKa

Jranbl
nposejeHuUs
ypoKa

®dopma
opraHu-
3auuu

ya

3apaHua 4na yyaluxcs, BbiNoJHEHWe KOTOpbIX NPpUBeAET
K AOCTUXKEHMIO NMNIaHUPyeMbIX pe3y/ibTaToB

Y4ye6HUK

OupakTuyeckue
maTtepuanbl

1. OpraHu3auuoHHbIN 3Tan

2. NocTaHoBKa popMUpyeMbIX pe3ynbTaToB U 3ajay ypoka. Motusauums yueb6Hom

AedATe/IbHOCTU y4alluuxcs

3. NMpoBepKa gomalLHero 3agaHusa

4. AKTyanusa- P YcTHO. Ha 3aBoje nnaHnpoBanu 3a HEKOTOPOe BPeMs U3ro-
LS 3HaHUK ToBUTb 120 OKOH. ExXeiHEBHO M3roTaBNnBasu Ha 2 OKHa
60nblue, YeM NIAHUMPOBANU, U 3AKOHYMIKW PabOoTy Ha 2 AHA
paHblle CpoKa.
MycTb Ha 3aBofe M3roTaBMBasu eXeAHEBHO x OKOH. Kakoe
N3 ypaBHEHUN ABNSETCA MaTeMaTUYECKOM MOJENbIO CUTYa-
LMK, ONUCAHHOW B YCNOBMM 3ada4ymn?
A) 120 120 py B) 120 _12022’
X x -2 x -2 X
B) 120 120 _2. N 120 _12022.
X X+ 2 X +2 X
5. 0606LeHue (o} Ne 824, 826, 827, 829, 831
M CUCTEMATH- [ ----om - fomm s s oo oo oo oo oo oo oo oo
3aLua 3HaHUMN n Ne 179, 180
6. KoHTponb Ne 173,177
M KoppeKuus
3HaHUU
7. NMoBTOpEHUE 7 N2 836, 837

8. Pednekcus

MpoaonxuTte BbiCKa3biBaHUSA 06 YpOKe.

y4yeGHOM 1. 3HaHUS, NONYYEHHbIE HA YPOKE, MHE HEOBXOANUMDbI ... .
neaTeNnbHOCTU 2. 4 nonyyunn(a) nosiesHyo MHGOPMaLMIO O TOM, YTO ... .
Ha ypoKe

9. Uudopma- § 24, N2 825, 828, 830

LS o AoMall-
HeMm 3afaHuu
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KomMMeHTapuu K yrnpaKHeHUsm

N2 826, 827. Ha npumepe 3TuX 33124 yJ06HO Pa3bsACHUTD YJAIUMCH, KAK CBA3AHDI
Mex]ly COOOM 3141 Ha JIBUYKEHME U Ha COBMECTHYIO PaboTy.

Ypok N2 91
Tema YPOKa HOBTopeHMe U CUctTemaTusauua yqeﬁuoro MaTepuana

Ypok N2 92

KoHTponbHasa pa6ota N2 6

Ypoku N2 93-104

Tema ypoKos MoBTOpEeHue u cuctemaTusauua y4ue6HOro maTtepuana 3a Kypc an-
re6pbl 8 Knacca

Ypok N2 105

UToroBasi KOHTpoJibHasA pa6oTa



MaTtemaTtuyeckue AUKTAHTDbI
AukTaHT 1

PauunoHanbHble apo6u

3anumure OKOHYAHUE PEJJIOKCHUS:

1) npoGHBIE BBIPAKEHMUS OTINYAIOTCS OT LIEJIBIX TEM, UTO OHU COACPIKAT ... ;
2) nmesible 1 APOOHBIEC BBIPAKCHUS HA3BIBAIOT ... ;

3) MomyCTUMBIMU 3HAYEHHUSAMH ME€PEMEHHBIX, BXOJAIUX B PAIlMOHATBHOE
BBIPQKEHUE, HA3BIBAIOT ... ;

4) TOMYCTUMBIMM 3HAYEHUSIMU II€PEMEHHDIX, BXOJSIINX B I1€JI0€ BbIpaKe-
HUE, SIBISIOTCH ... ;

5) panuonanbHas Apodb — 3TO APOOH, YUCIUTENb U 3HAMEHATEIb KOTO-
poii ... ;

6) 3HaMEeHATeJIb PAIMOHAIBHON JPOOH HE MOXET OBITh ... ;

7) ZOMYCTUMBIMY 3HAYEHUSIMH II€PEMEHHBIX, BXOASAIINX B PALMOHAIBHYIO
JpOOb, SBJISIOTCS BCE T€ 3HAYCHUS [IE€PEMEHHBIX, IIPU KOTOPBIX ... .

ITpn xakyX 3HAYEHUAX IEPEMEHHON NMEET CMbICJ BbIPpAKEHUE:!

8. 9 .
1);’ 4).95—57
X x -1,
2)5’ 5)x+l’
5
3) 4x —12; —7
) % %) x% -16

3anumure paoOHAIBHYIO APOOb, COACPIKAIIYIO IEPEMEHHYIO ¢, JOIYCTH-
MBIMY 3HAYEHUSIMH KOTOPO SIBJISIOTCS:

1) Bce uncia, kpome 7; 3) Bce uncia, kpome -2, 3 u §;

2) Bce uncia, kpome 0 u 1; 4) Bce yunca.
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10.

11.

12.

13.

AunKTaHT 2

OcHOBHO€E CBOMCTBO paLuoHaibHOM Apoou

3anumure OKOHYAHUE NIPEUIOMKECHUSI:

1) TOKECTBEHHO PABHBIMU HA3bIBAIOT BBIPAXKEHUsI, COOTBETCTBYIONIME
3HAUEHUS KOTOPBIX ... ;

2) TOXECTBOM Ha3bIBAIOT PABEHCTBO, KOTOPOE BBIIOJIHIETCS IIPH ... ;

3) ecM YMCAUTENb M 3HAMEHATEIb PAUOHATBLHONU APOGH YMHOXHTH HA
OJIVH U TOT K€ HEHYJIEBOI MHOTOWIEH, TO HOJIYUUM ... .

3anumure ApoGb, YUCIUTENb U 3HAMEHATEIb KOTOPOU PaBHBI COOTBET-
crBenno 1568 u 3501°, u cokparure eé.

3anumure ApoOb, YUCIUTENb U 3HAMEHATEIb KOTOPOU PaBHBI COOTBET-
crBenHo 7a’b u 21ab?, u coxkparute eé.

3anumure Apodb, YUCAUTENb U 3HAMEHATEIb KOTOPOW PaBHbI COOTBET-
crBeHHO X2 — 3x 1 x — 3, M cokparute eé.

3anumure Apodb, YUCAUTENb U 3HAMEHATEJIb KOTOPOU PaBHbI COOTBET-
crBeHHO bx + 10 u 5x, u cokparure eé€.

3anumure Apodb, YUCAUTENb U 3HAMEHATEIb KOTOPOU PaBHbI COOTBET-
crBeHHO 6a® — 2a u 7 — 21a, u cokparure eé.

3anumure Apobb, YUCIUTENb U 3HAMEHATEIb KOTOPOU PaBHbI COOTBET-
crBenHo b? — 4 u b? — 4b + 4, n coxparure eé.

3anumure ApoGb, YUCIUTENb U 3HAMEHATEIb KOTOPOU PaBHBI COOTBET-
cTBeHHO a u 3b, u npuseguTe €é Kk 3namenareo 6%,

3anumure ApoOb, YUCIUTENb U 3HAMEHATEIb KOTOPOW PaBHBI COOTBET-
crBeHHO 4 1 a — b, u npuseaure eé k 3HameHarexo a(a — b).

3anumure Apodb, YUCAUTENb U 3HAMEHATEIb KOTOPOW PaBHbI COOTBET-
CTBE€HHO 17 1 M + 77, 1 IPUBEINUTE eé kK 3HameHareso m? + mn.

3anumure Apodb, YUCAUTENb U 3HAMEHATEIb KOTOPOU PaBHbI COOTBET-
CTBEHHO X U X + ¥/, M IPUBEANUTE €€ K 3HAMEHATENIO X — Y2

3anumure Apodb, YUCAUTENb U 3HAMEHATEJIb KOTOPOW PaBHbI COOTBET-
CTBEHHO 4 U a — 3, M IpUBeANTE €€ K 3HaMeHaTeao 9 — a.

IIpexcraBbre BhIpaXKeHUE M — 21 B BUJE JPOOH CO 3HAMEHATEIEM:

1) 8; 2) m; 3) 2n?; 4) m? — 4n?.
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AuKTaHT 3

Cno)keHue 1 Bbl4UTaHUE paLMOHaNbHbIX Apo6en
C OAUHAKOBbIMU 3HAMeHaTeNnsIMu

3anumure OKOHYAHUE IPEJJIOKCHIUS:

1) 4TOGBI CJIOKUTH PALMOHAIBHBIC APOOU C OJUHAKOBBIMM 3HAMCHATEJIS-
MU, HYKHO ... ;

2) 4TOOBI BBIYECTH PAIlOHAIBHBIE APOOH C OZMHAKOBBLIMU 3HAMEHATEJIS-
MU, HYKHO ... .

Haiiqure cymmy fpodu, YucianTenb U 3HaMEHATeIb KOTOPOU PaBHBI COOT-
BETCTBEHHO 7a u 4b, 1 [pobu, 4ncauTeb U 3HAMEHATEIb KOTOPOI paBHBI
COOTBETCTBEHHO ba u 4b.

Haiinure cymmy Jpodu, YNCINTENb U 3HAMEHATEIb KOTOPOU PaBHBI COOT-
BeTcTBEeHHO 3a — 9b u bab, n npobu, YnciuTens 1 3HAMEHaTeIb KOTOPOH
paBHbI cooTBeTCTBeHHO 4D — 3a u bab.

Haiinute pa3HoCTb 1po6U, YUCINTENb U 3HAMEHATEIb KOTOPOH PaBHBI CO-
oTBeTCTBeHHO 7m + n' u 31, u fpodu, yncanTenb 1 3HAMEHATEIb KOTOPOT
PaBHBI COOTBETCTBEHHO 7m — 2n* u 3n.

Haiinure pa3HOCTb APOOH, YUCIUTEIb U 3HAMEHATEIb KOTOPOI PaBHBI CO-
otBeTcTBeHHO 6p — k2 1 8k%, 1 1poGu, yncaUTENb U 3HAMEHATEIH KOTOPOT
paBHBI cOOTBeTCTBEHHO k2 + 6p 1 8K°.

Haiinure pasHOCTDb ApOOH, YUCIUTENDb U 3HAMEHATEIb KOTOPOM pPaBHBI CO-
otBeTcTBeHHO 9a — b 1 a® — b2, 1 1pobu, YncIuTeNb 1 3HAMEHATENb KOTO-
poii paBHbI cooTBeTcTBEHHO 9D — 5 1 a? — b2

Haiinure cymmy podu, YUCINTENb U 3HAMEHATEIb KOTOPOU PaBHBI COOT-
BETCTBEHHO @ U a — 2, 1 ApO0U, YUCJIUTEIb 1 3HaMEHATEe/Ib KOTOPOU PaBHbI
COOTBETCTBEHHO 2 U 2 — a.

Haiinute pa3HOCTb 1po6U, YUCINTENb U 3HAMEHATEIb KOTOPOH PaBHBI CO-
orBercTBeHHO M2 — 20 1 m — 4, 1 [POGU, YNCIUTENb U 3HAMEHATEb KOTO-
PO paBHBI COOTBETCTBEHHO 4 1 4 — 1.
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AuKTaHT 4

CnokeHue 1 Bbl4UTaHUE paLUOHaNbHbIX Apo6en
C pa3HbIMU 3HaMeHaTeNsAMHM

Hatinute cymMy apo6H, 9uCIATENb U 3HAMEHATEIb KOTOPOH PAaBHBI COOT-
BETCTBEHHO D U 1°, 1 Apo6H, YNCIUTENb U 3HAMEHATENb KOTOPOU PaBHBI
cooTBeTCTBeHHO 4 — Hn? u n’.

Haiiqure cymmy podu, yncamrenb U 3HaMEHATeIb KOTOPOM paBHBI COOT-
BETCTBEHHO @ — 2b n ab®, u npobu, 4ncauTens U 3HAMEHATEIb KOTOPO
PaBHBI COOTBETCTBEHHO 2 — b 1 a’b.

Haiinure cymmy Jpodu, yncamTenb U 3HaMEHATeIb KOTOPOU paBHBI COOT-
BETCTBEHHO 3 1 b, 1 ;po6H, YNCAUTEb U 3HAMEHATEIb KOTOPOI paBHbI CO-
otrBeTcTBeHHO 4 1 b + 2.

Haiinure pa3HOCTb ApOOY, YUCIUTEIb U 3HAMEHATEIb KOTOPOI PaBHBI CO-
OTBETCTBEHHO D 1 @ — b, 11 {po6H, YHCIUTENb U 3HAMEHATEIb KOTOPOU pas-
HbI COOTBETCTBEHHO 2 U a + b.

Hatizute cymMy apo6u, 9uCIATENb U 3HAMEHATEIb KOTOPOH PAaBHBI COOT-
BETCTBEHHO ¢ —6u c? -4, u JpOOH, YNCINUTENb U 3HAMEHATEIb KOTOPOH
PaBHBI COOTBETCTBEHHO 3 1 € — 2.

Hatinute pa3HOCTb 1po6U, YHMCINTENb U 3HAMEHATEIb KOTOPOH PaBHBI CO-
oTBeTCcTBEHHO 2m2% u m — b, 1 ogHOWIeHA 27.

Haiinure pasHOCTb ApOOY, YUCIUTENb M 3HAMEHATEIb KOTOPOM PaBHBI CO-
OTBEeTCTBEHHO b 1 b — 5, 1 ipo6u, YrcauTeIb 1 3HAMEHATEIb KOTOPOIi pas-
HbI cooTBeTcTBeHHO 3b + 1 u 3b — 15.

Haiinure pa3HOCTb ApOOY, YUCIUTEIb U 3HAMEHATEIb KOTOPOI PaBHBI CO-
OTBETCTBEHHO 77 U 72 + 4, 1 [pOOH, YNCIUTENb U 3HAMEHATEIb KOTOPOI pas-
HbI COOTBETCTBEHHO 722 1 122 + 812 + 16.

Haiiqure cymmy jpodu, ynciamrenb U 3HaMEHATeIbh KOTOPOM paBHBI COOT-
BeTCcTBeHHO a + 4 u ab — a®, n A pOO6H, YUCINTENb U 3HAMEHATEIb KOTOPOU
pasubI cooTBeTcTBeHHO b + 4 1 ab — b2
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10.

11.

12,

AuKTaHT 5

YMHOX€eHUe U aeneHne pauuoHanbHbIX 4pOo6en.
BosBegeHue paunoHanbHoOM Apobu B cTeneHb

3anumure OKOHYAHUE IPEJJIOKCHIUS:

1) npousBeseHreM ABYX PAlIOHATBHBIX APOGEH SIBISIETCS APOOb, ...

2) YaCTHBIM JABYX PAIIMOHAIBHBIX APOOEH ABJIAETCA APOOB, ... ;

3) 9TOODBI BO3BECTH PAIMOHAILHYIO IPOOD B CTENEHD, HYKHO ... .

Haiinure npoussejenue Apo6H, YUCIUTENb U 3HAMEHATEIb KOTOPOIl paB-
HbI cooTBeTcTBeHHO 13x* 11 y'°, u Apob6u, uncanrens U 3HAMEHATENb KOTO-
POt paBHBI COOTBETCTBEHHO ¥° 1 265,

Haiinure npoussejeHne Apo6H, YHCINTEIb U 3HAMEHATEIb KOTOPOIl paB-
HBI COOTBETCTBEHHO 4b u 45¢%, u ognowrena 9c¢'2.

Haiinure yacTHOE Jpo0OU, YUCIUTEIb U 3HAMEHATEIb KOTOPOU PaBHBI COOT-
BETCTBEHHO 7 U a°, v Apo0H, YNCIUTEIb U 3HAMEHATEIb KOTOPOH PaBHBI
cooTBeTcTBeHHO 28 1 ab.

Haiinure yacTHOE Jpo6U, YHCIUTEIb U 3HAMEHATEIb KOTOPOU PaBHBI COOT-
BetcTBeHHO 6m° u 7, u ogHowrena 12m’n2.

Bossegure Apo6b, YUCAUTENb U 3HAMEHATEIb KOTOPOU PaBHBI COOTBET-
crBeHHo Ha® u b, Bo Bropyio cremneHs.

Bosseaure npo6b, YMCIUTENb U 3HAMEHATEIb KOTOPOIl PABHBI COOTBET-
crBerHo —2a’ u ¢”:

1) B TpeTbIO cTEmIEHD;

2) B ueTBEPTYIO CTEIEHb.

Haiinure npousseaeHue Apodu, YUCIUTENIb U 3HAMEHATEIb KOTOPOI paB-
HBI COOTBETCTBEHHO 1 — 1 1 MM, U APOOH, YUCINTETb U 3HAMEHATeIb KO-
TOPOI paBHBI COOTBETCTBEHHO M u 3m — 3n.

Haiinure npousseneHue Jpodu, YUCIUTENIb U 3HAMEHATEIb KOTOPOI pas-
HBI COOTBETCTBEHHO € — 3 1 5¢ + 7, 1 ;po6u, 9ucauTe/b 1 3HAMEHATEIb KO-
TOPOIi paBHBI COOTBETCTBEHHO 25¢% — 49 n ¢? — 6¢ + 9.

Haitiure uacrnoe muorownena m? — 8172 u gpo6u, 4ncaurens 1 3HaMEHa-
TeJIb KOTOPOU PaBHBI COOTBETCTBEHHO M + 9712 11 1.

Haiinure npoussejenune Apo6H, YUCIUTENb U 3HAMEHATEIb KOTOPOIl paB-
HBI COOTBETCTBEHHO @ — 1 n @ — 6, 1 1po6u, YnCaUTeNb U 3HAMEHATEb KO-
TOPO¥i PaBHBI COOTBETCTBEHHO 7a — 42 n a® + a.

Haiigure yacTHOE pO6U, YUCTUTENb U 3HAMEHATEIb KOTOPOI PaBHBI COOT-
BercTBeHHO ab —acu 4 +2a+a%, u JApo0u, YUCIUTEIb U 3HAMEHATENb KO-
TOPOI1 PaBHBI COOTBETCTBEHHO ¢* — b* u a® — 8.
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AuKTaHT 6

PaBHOCU/IbHbIE YpaBHEHUA. PauuoHanbHble YpaBHEeHUA

3anumuTe OKOHYAHUE MPEATOKEHU:

1) ABa ypaBHEHMS HA3BIBAIOT PABHOCWIBHBIMU, €CJIH ... ;

2) ecym Kk 06EMM YaCTAM JAHHOTO YPaBHEHUA IPUOABUTH (MM 13 06ENX Ja-
CTeH BBIUECTH) OJJHO U TO KE ... ;

3) ecim kakoe1nbOO cCraraeMoe IEePEeHeCTU U3 OJHON YaCTU YpaBHEHUS
B JIPYTYIO, ... ;

4) ecm 06€ YaCTU YPABHEHUS YMHOKUTD (Pas/ie/IMTh) HA OJJHO U TO XKE€ ... ;
5) panyoHaILHBIM HA3bIBAIOT YPAaBHEHUE, JIeBas U IpaBas 9acTU KOTOPO-
ro ... ;

6) 1po6bL paBHA HYJIIO TOT/]A U TOJBKO TOT/A, KOT/A ... ;

7) 9TOGBI PEIINTD ypaBHEHNE BIA A4 0, rae A u B — MHOTOUJIEHBI, HYX-

B

HO HOTp€6OBaTb OJHOBPEMEHHOTI'O BBIIIOJTHEHHUA ... |

8) npu pemeHUH ypaBHCHHUI BUAA % =0 cienyeT pyKOBOJCTBOBATLCA Ta-
KHM QJITOPUTMOM: ... .

CocTraBbTe ypaBHEHNE, PABHOCUILHOE YPABHEHUIO!

1)3x-2=T7; 2) x?=09; 3x-b=x-4 4) |x| =-1.
CocTaBbTe Mapy paBHOCUIBHBIX YPaBHEHUH, KOKAO€ U3 KOTOPBIX:

1) nmeeT onquH KOpEHD;

2) mmeeT 6ECKOHEUYHO MHOT'O KOPHEH.

Pemure ypasHennue:

xX—-3 2x — 8 —0-
1)x+4_0’ 4) x2 - 16 0;
x2-16 _ . 2x =8 _ ..
2) 2x+4_0’ 5) 2x—8_1’
2_16 x2 -16
3) L =22 _; 6) L =2 =1.
) 2x — 8 )x2—16
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AuKTaHT 7

CTteneHb ¢ UenblM oTpULaTesibHbIM NOKa3aTesem

3anumuTe OKOHYAHKE IIPEIIOKEHUS:

1) nst mOGOTO YKCIA @, HE PABHOTO HYJIIO, U HATYPAJIbHOI'O YHCJIA 72 4 B CTe-
IIEHU —71 PABHO ... ;

2) U1 MO60TO YNCIA 4, HE PABHOTO HYJIO, HyJIE€Bas CTEIEHDb YKCIa d PaB-
HA ... ]

3) Boipaskenne (0" He UMeET CMBICIA TIPH ... ;

4) cTaHJAPTHBIM BUJIOM YHICJIA HA3BIBAIOT €O 3AIMCh B BUJIE ... ;

5) ectm npousBenenue a - 10" gBiageTcA CTaHAAPTHBIM BUAOM YUCJIA, TO
YHCJIO 77 HA3BIBAIOT ... .

IIpencraBbre B BUjAE APOOH CTEIICHD:

1) 775 3) a9

2) 1272 4) (a+b)™".

IIpexncraBpTe JpO6H B BUJE CTEIEHU C I[€JbIM OTPHUIATEJbHBIM IIOKA3a-
TeJleM:

1. 1. 1. _ 1
1)6_3’ 2)9(’ 3) 179 (m—n)®"
Borauciaure: \
nes o H(H s ok nrs 9T

910 4 @)3; 6) (ng; 8) (-2 10) (-35)"

SaHI/IH_II/ITC B CTaHI[apTHOM BUJI€ YUCJIO:
1) 18; 3) 1920; 5) 0,007;
9) 350; 1) 0,23; 6) 0,058.

1
3anumure Yrcjio a B BUJAE CTECIICHU C OCHOBAHHNEM:

1)8; 2) 4; 3) 2.

CpaBHuTE C HYJIEM 3HAUEHUE BHIPAKEHUS:

1 75. 1 75. -10. _0)-10
D3 o) men weom
3anmummuTe B Buje ctenenu ynciaa 10, ckoabko B 1 MM copepaxuTcs:
1) canTumerpos; 2) neuuMeTpoB; 3) meTpoB.
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AuKTaHT 8

CBoMcTBa CTEMNEHMU C LLeNibiM NoKa3aTesem

3anumure B GYKBEHHOM BHUJI€ PABEHCTBO, BbIpasKaowiee:

1) ocHOBHOE CBOMCTBO CTENEHU;

2) npaBWIIO JEJIEHUS CTCIICHEH ¢ OJUHAKOBBIMY OCHOBAHUSIMU;
3) NpaBUIO BO3BEACHUS CTCIICHU B CTCIICHB;

4) npaBUIO BO3BEACHUS IPOU3BEACHUS B CTCIICHB;

5) mpaBmIO BO3BEI€HNSA APOOU B CTEIICHD.

3anumure B BUJe CTCIICHU BBIPAKCHIE:

1) a75x7, 5) 270 x719;
2) y 'ty 6) y*:y";
3) ccc3; 7) (a™3)7;
4) b8 : b 8) (a=2)73.

ITpu xaxoM 3HAYEHUH P BEPHO PABEHCTBO:
1) 22?7 = x78,

2) x5 xP =3

3) (xP) ™t =x20?

Haiinure 3HaueHnE BbIpaKEeHUS:

1) 475 . 45; 4)67:677,

2) 51%: 5% 5) 37)%

o1
3) 2°7. 9% 6) [GJ J .

LICMY PaBHO 3HAYCHUE BbIPAKCHU !

) ()"
)" (3"
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AuKTaHT 9

®DyHKUUA y = % u eé rpadpumk

3anumure OKOHYAHUE IIPEJIOKEHUS:
1) o6paTHOI NPONOPHHOHATBHOCTBIO HA3BIBAIOT (PYHKIUIO, KOTOPYIO ...

k
2) o6uacTbio onpezneaeHUs (PYHKIIUU Y = e rae k # 0, apiasgiores ...

3) durypy, asisiomyiocs rpapukoM QpyHKIHU Y = % , rie k # 0, HasbIBa-
IOT ... ;

4) gacTH, U3 KOTOPBIX COCTOUT rpaduk PpyHKIUU Y = é , rre k # 0, Ha3pIBa-
IOT ... ;

5) obmacTeio 3HAUEHN PYHKIUM Y = % , e k# 0, apasgiorcd ... .

3anumure KaKkyio-HUOYAb (POPMYITY, 331AI01IYI0 OOPATHYIO IPOIOPIIMOHATD-
HOCTb. 18
3amana QyHKIUA Y = o Haiinure:

1) 3HaueHne QpyHKIMYU, €M 3HAYEHUE APTYMEHTA PAaBHO 9;
2) 3HaueHue apryMeHTa, IpU KOTOPOM 3Ha4eHHE (PYHKITUU paBHO —6.
B kakmxX KOOpPAMHATHBIX YETBEPTAX PACIONOXKEH rpadux QyHKIUN
40,
x
k .
N3sBecTHO, yTO Tpaduk GyHKImUU Y = — , rae k # 0, pacrionoxeH B IepBoOn
x

U TpeTbeil KOOpAUHATHBIX YeTBepTsix. CpaBHure yncaa £ u 0.
IIpu xaknX 3HAYEHUAX X TPUHUMAET OTPHUIATEIbHbIE 3HAUCHUS (DYHKIUS:
37
Dy="3
x
23
2) y=-2
N k
ITpu kaxoMm 3HaueHUU k rpauk QYHKIUU Y = — NPOXOAUT YEPE3 TOUKY
x

A (—4; 18)?
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OukTtanT 10

dyHKUMA ¥ = X2 1 eé rpaduK

3anumure OKOHYAHUE MIPEJIOXKEHUS:

1) o6racThio onpeeneHust PyHKIMY Y = X IBISAIOTCA ... ;

2) 061aCTBIO 3HAYEHMI (PYHKINU Y = X2 SABISIOTCH ... ;

3) HyJaéM QYHKIMY Y = X ABJIAETCS TUCIIO ...}

4) rpaguk QyHKIUU Y = X? CAMMETPUYEH OTHOCUTENBHO ...

5) rpadpuxom pyarnmu y = x? spiasercs GpUrypa, KOTOPyIo Ha3bIBAIOT ... ;
6) Touka ¢ koopauHatamu (0; 0) genut rpadux GyHKIMH I = X HA JBE PaB-
HBIE YaCTH, KKAYIO U3 KOTOPBIX HA3bIBAIOT ...

7) IpU NPOTHUBOIOJOKHBIX 3HAYEHUAX APIYMEHTA 3HAYCHHUS (DYHKINN
y=x2...

B KakuMX KOOPMHATHBIX YETBEPTSX PACIIOIOKEH rpaduk pyHKIMM Y = 122
Yemy paBHO 3HaYeHUE PYHKIMM ¥ = X2, €CJIM 3HAUYEHUE APTYMEHTA PaB-
HO —4?

3nauenne Qynxknun y = x* npu x = 23 pasao 529. Yemy paBHO 3HaUeHME
9TOH (pyHKIUY IpHU X = —23?

I N _oxd —2x2
ocTpoiite rpapuk PyHKIUN Y = ————.

x -2
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10.

11.

AukTaHT 11

KBappaTtHble KOPpHU. ApnudpMeTUYecKnini KBagpaTHbIN KOPEHb

3anumuTe OKOHYAHME MPEIOKEHUS:

1) xBapaTHLIM KOPHEM U3 YMCJIA ( HA3BIBAIOT ... ;

2) apudMeTHICCKUM KBaIPATHBIM KOPHEM K3 YHCJIA ¢ HA3bIBAIOT ... ;

3) BbIpaskeHHe, CTOsIIEE MOJ] 3HAKOM PaiKaja, Ha3bIBAIOT ...

4) MOKOPEHHOE BBIPAKEHNE MOXKET IPUHUMATD TOJIBKO ... ]

5) meficTBre HaXOX/IEHUA APU(PMETUIECKOTO KBAJIPATHOTO KOPHS 13 YHCJIa
HA3BIBAIOT ... ;

6) paBercTBo \a = b BbmOTHAETCS IPH YCJIOBHH ... .

Yemy paBeH:

1) xBagparHbIil KOpeHb U3 yncia 81;

2) apudMeTHueCcKnil KBapaTHBIN KOpeHb 13 uncaa 817

UYemy paBHO 3HAaYCHHE BhIpakeHHs (Va)? JUIs TIOGOTO HEOTPUIATENHLHOTO
uncIa a?

CKOJIBKO KOpHEl nmeer ypasuenue x> = @ upu a > 0? 3anummure ux.
Pemnre ypasuenue x% = a npu a = 0.

Pemnre ypasuenue x% = a npu a < 0.

CymecTByeT i1 KBa[paTHBII KOPEHb U3 YUCJIA:

1) 16; 2) -9; 3) 0?

3anumuTe OKOHYAHUE MPEIOKEHUS:

1) uncno 0,3 He sABASETCA KBaAPATHBIM KOpHEM U3 uncia 0,9, MOCKOIBKY ... ;
2) uncno 0,2 sBiasgercs KBaapaTHbIM KopHeM u3 uncia 0,04, IOCKOIBKY ... ;
3) uucno -5 He ABIAETCA ApUPMETUIECKUM KBAJPATHBIM KOPHEM U3 YHC-
J1a 25, MOCKOJBKY ... ;

4) yncno 10 apasgeTca apupMeTHIecKUM KBaJPaTHBIM KopHeM u3 uncaa 100,
MOCKOJIBKY ... .

Pemure ypasuenue:

1) 22 =400; 2) 2% = 10; 3) x? =—49.

Pemure ypasHenne:

1) Jx =7; 2) Jx = 0; 3) Jx = —4.

HpI/I KaKUX 3HAYCHUAX X UME€E€T CMbICJI Bpra)KeHI/IGZ
1) Nx —4; 4) \J(x —4)%;

2) \/4—x; 5) ﬁ;

1 1
N U N
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OukTanT 12

MHOecTBO U ero 3/71eMeHThbl

3anummTe OKOHYAHUE IIPE/UIOKCHUSL:

1) ecn aieMenT @ NPUHAIEKUT MHOXKECTBY A, TO MUIIYT ... ;

2) e aneMeHT b He IPUHALIECKUT MHOKECTBY B, TO mumyT ... ;

3) MHOECTBO, COCTOSINEE U3 OJHOTO 3JTEMEHTA, HAa3bIBAIOT ...

4) nBa MHOXecTBa A 1 B Ha3bIBAIOT PABHBIMU, €CJIN ...

5) ecsim mHOXecTBAa A 1 B paBHBI, TO IUIIYT ... ;

6) MHOKE€CTBO OJHO3HAYHO OIIPEAETIAETCH ...

7) ecii MHOXECTBO 3aIIMCAHO C IOMOIIBIO (PUTYPHBIX CKOGOK, TO IMOPSIOK,
B KOTOPOM BBIITUCAHBI €TO 3JIE€MEHTHI, ... ;

8) MHOXECTBO, HE COJiepIKalllee HU OJIHOTO 3JIEMEHTA, HAa3bIBAIOT ...

9) MHOXXECTBO, HE COZiep:Kalee HU OHOTO 3JIEMEHTA, 0G03HAYAIOT CUMBO-
JIOM ... .

3anuumTe, NCIOJb3Ys COOTBETCTBYIONIYIO CUMBOJIMKY, YTBEPIXK/ICHHE:

1) uncto 7 siBIseTCS HATYPATBHBIM YHCIOM;

2) uncyao —6 He ABIAETCS HATypaJbHBIM YHCIOM.

3anumuTe ¢ IOMOIIBIO IIEPEUNCTECHHS 3JIEMEHTOB MHOKECTBO!

1) 6yks cioBa «anre6par;

2) NpaBUIbHBIX APOOEH, CyMMa YHCIATEIIS M 3HAMEHATEJIs KOTOPBIX paBHA 7;
3) nudp uncra 2020;

4) 4ETHBIX TPOCTHIX YUCEL.

3ajaiiTe ¢ MOMOIIBIO XapAKTEPUCTUIECKOTO CBOMCTBA KAaKOE-HUOYIb MHO-
XKECTBO, ABJISIONEECS ITYCTHIM MHOKECTBOM.
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AukTanT 13

MoaMHoXecTBO. Onepauuun Haj MHOXecTBaMu

3anumuTe OKOHYAHKE IIPEIIOKEHUS:

1) MHOXecTBO B Ha3bIBAIOT MOJAMHOKECTBOM MHOKECTBA A, ecnn ... ;

2) ect MHOKECTBO B sBiIsIeTCSI TOAMHOKECTBOM MHOKecTBa A, To 31O 32-
IICBHIBAIOT TaK: ... ;

3) ImycToe MHOKECTBO CUUTAIOT IIOAMHOKECTBOM ... ;

4) mo60e MHOKECTBO A SIBJISIETCS IIOAMHOKECTBOM ... ;

5) nepeceyennem MHOXECTB A 1 B Ha3bIBAIOT MHOXECTBO ... ;

6) nepeceyenne MHOXxecTB A 1 B 0603HAYAIOT TaK: ... ;

7) ecau MHOXKeCTBa A 1 B He NMEIOT O6IINX 3IEMEHTOB, TO UX IIePeCEeIeHH-
€M ABJISAETCH ... |

8) mepeceuenneM J060ro MHOXKECTBA A U IycTOro MHOXKECTBA SBJISETC ...
9) ecai MHOXKECTBO A ABJIIETCS IOAMHOXKECTBOM MHOXKeCTBa B, To epece-
JyeHueM MHOXKeCTB A u B asiagercd ... |

10) o6bpeaHeHEM MHOKECTB A 1 B Ha3bIBAIOT MHOKECTBO ... ;

11) o6bpeauHenne Muoxects A 1 B 0603HAYAIOT TaK: ... ;

12) o6penunenneM Jo60ro MHOXECTBA A U IyCTOro MHOXKECTBA SIBJISICTCH ...
13) ecsim MHOXKECTBO A sABISIETCS MOAMHOKECTBOM MHOXKeCTBa B, TO 00b-
equnenueM MHoOxecTB A u B asasercsd ... .

3anumure Bce IOAMHOMKECTBA MHOMKECTBA, COCTOSIIEIO U3 IEPBBIX TPEX
9yceJs HaTypaJbHOTO psijia.

3anumure MHOXeCTBO A nenurteneii yuciaa 12 u muoxkecrso B nenurenei
gucia 18. Haiiqure nepecedyenne u oobeanHenne Muoxects A u B.
3anumure MHOKeCTBO A KOpHel ypaBHenus X% — 2x = 0 u MHOXecTBO B
KopHeii ypasHenus X2 — 4 = 0. Haiiaure nepeceyenue n oobeiMHEHNE MHO-
xects A n B.
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OukTtanT 14

YucnoBble MHOXecCTBa

3anumure OKOHYAHUE MIPEJIOXKEHUS:

1) MHOkECTBO HATypaIBHBIX YHCET OOO3HAYAIOT OYKBOH ... ;

2) MHOECTBO LIEJIBIX YHCE 0OPA3YIOT ... ;

3) MHOKECTBO LIeJIBIX YHCeI 0003HAYAIOT OYKBOII ... ;

4) MHOXECTBO PAIIMOHAIBHBIX YHACET 0OPa3yIoT ... ;

5) MHOX€CTBO PAIIMOHAIBHBIX YHUCEJI 0O03HAYAIOT OYKBO ... ;

6) KKJ0€ PAIMOHAIBHOE YHCJIO MOXKHO IIPEJCTABUTL B BHJE OTHOIIE-
HUA ... ;

7) Kakp0€e PanMOHATBHOE YHCIO MOKHO IPEACTABUTH B BUAE OECKOHEU-
HOMU ... ;

8) Kask#ass GecKOHeYHasl IepPUOAUYeCcKas JeCATHIHAs JpoOb SBJISETCS 3a-
MHUCDHIO ... ;

9) HHKaKOE UPPALMOHATBHOE YHCIO HE MOKET OBITh IIPEJCTABICHO B BUJE
apoodu ... ;

10) HEKaKOe HppPALMOHAIBPHOE YHCIO HE MOXKET ObITh IIPEACTABICHO B BU-
Jie 6ECKOHEYHON ... ;

11) npparnuonaibHbIe YrcIa MOTYT OBITH IIPEJCTABIEHDI B BIJIE 6€CKOHEY-
HBIX ... ;

12) MHOXECTBOM JICCTBUTEIBHBIX YKCEJ HA3bIBAIOT OObEIUHEHUE ... ;

13) MHOXeECTBO IEHICTBUTENHHBIX YHCET 0O03HAYAIOT OYKBOM ... .
3anumure, UCIOJIb3ysI COOTBETCTBYIOIIYIO CUMBOJIMKY, YTBEPKICHUE!

1) MHOXXeCcTBO HaTypaIbHBIX YKCEJI SBJISETCS IOJMHOKECTBOM MHOXECTBA
IEJIbIX YNCEJL;

2) MHOXECTBO LEJIBIX YUCEJI SIBISETCS MOAMHOKECTBOM MHOXKECTBA PALFO-
HIBHBIX YHCEJI,

3) MHOXECTBO PAlOHAJIBHBIX UUCEJ SIBJISETCS IOAMHOKECTBOM MHOJXeE-
CTBaA JE€NCTBUTEIbHBIX YHCEL.

Bepno nu yreepixgenue:

1) 4 — marypanbHOE UnCIO;

2) —4 — HaTypaJIbHOE YNCIIO;

3) 4 — nesoe YnCIO;

4) -4 — ues10€e Ynucio;

5) 4 — panoHaIbLHOE YHCIIO;

6) —4 — paruoHaIbHOE YUCJIO;

3 eJa0€e YUCIo;
8
8) 16

— LIeJI0€ YUCJIO;
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9) T PalOHAJILHOE YKCJIO;

10) 4 — meticTBUTEIBHOE YUCIIO;
11) —4 — neticTBUTEIBHOE YUCIO;

16 .
12) 3 — e CTBUTENBHOE YMCIIO;
8 . _
13) 16 — JIeMICTBUTEIHLHOE YUCIO;

14) V16 — HppanoOHATbHOE YUCJIO;
15) V16 — PpaLOHAILHOE YK CIIO;
16) J16 — peiictBurensroe ancio;
17) \/r — palOHAIBHOE YUCIIO;

18) /1,6 — meiicTBUTENBHOE YUCTO?
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OukTaHT 15

CBoucTtBa apudmMeTu4ecKoro KBagpaTHoro KoOpHs

Kaxomy BbIpakeHHUIO TOKIECTBEHHO PABHO BbIpaXKe€HUe Ja??
Cdopmymupyiite TeopeMy 06 apupMeTUIeCKOM KBa[paTHOM KOPHE U3 CTe-
HEeHN.

Cdopmympyiite TeopeMy o6 apupMETHYIECKOM KBaJpPaTHOM KOPHE H3
HIPOU3BEECHNUS.

Cdopmynupyiite TeopeMy 06 apupMETHIECKOM KBaJpPATHOM KOpPHE H3
apoou.

I/ISBCCTHO, 9TO HCOTpUIATEJIbHbIC YN CJIA al " d, TAKOBbI, YTO dl > a2. CpaB-

2
HUTE 3HAYCHUA Bprﬁ)KeHI/IfI A lal nu lCl2 .
quy PaBHO 3HAYCHUE BbIPAKCHU I

1) 742, 3) 74,
2) {(-93)%; 4) {(-3)°?

Boruucianre 3nauenue BbIDAJKEHII!

1) V9 - 64; 3) Vbt - 20;
2) /0,81 - 2500; 4) \/g:z.

Haiinure 3HaueHne BbIpaKEeHUS:

1) V8 -42; 3)%;

2) V10 - \/90;

4) ﬁ
V147
YopocTure BbIpaKeHUE:

1) \/x_g, ecau x 2 0; 3) V16a*;
2) J?, ecmn y <0; 4) 4/0,010"8 , ecrm b < 0.
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AuKTaHT 16

ToxaecTBeHHble Npeodpa30BaHUSA BbipaXKeHUN,
coaepXxawmx apupmeTMyecKkme KBaapaTHble KOPHU

Breinecure MHOKHUTEH N3-II0J1 3HaKa KOPHSI:

1) /28; 3) J128;
9) V/360;  4) J0,75.

Buecure Muoxxurenb IO/ 3HAK KOPH:I:

1) 5v2; 3) %\/E;

2) —3J6;  4) 2\/;
Yopocrture BhIpaKeHUE V48 — 12 +108.

OcBo6oauTech OT UPPALNUOHAIBHOCTH B 3HAMEHATEJIE JPOOU:
11

6 . 5.
1) 5 2) Nk 3) N

3anumure ,Z[p06b, YUCIUTEJIb N 3HAMEHATE/Ib KOTOpOfI PaBHbI

crBenno a — 16w Na + 4, u COKpaTure €€.

3anumure ApoOb, YHCJIUTENb U 3HAMEHATEIb KOTOPOU pPABHBI

crBenno c—1lu ¢ —2Jc +1, COKpaTure eé.

3anumure ,Z[p06b, YUCIUTEJIb N 3HAMEHATE/Ib KOTOpOfI PaBHbI

crBenno 14 +/7 u N7, u COKparure e€.

3anumure ApoOb, YHCJIUTENb U 3HAMEHATEJIb KOTOPOU pPABHBI

CTBEHHO \/270 — \/g u \/E — \/ﬁ U COKpaTure eé.
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OvkTanT 17

dyHKUMA y = J/x U eé rpaduk

3anumuTe OKOHYAHUE MPEATOKEHU:

1) obnacTeio onpenenenus GyHKIUN Y = Jx ssasercs .. ;

9) o6aacThio 3HaueHuit pyHKIMM Yy = /X sBIseTCs ... ;

3) rpacduk pyuxnuu y = Jx PACIIOJIOXKEH ... ;

4) rpacuxom pyHKIUU Y = Jx smasercs curypa, pasnasg ... ;

5) GombIeMy 3HAUEHMIO APTYMEHTA (DYHKIIUK Y = Jx COOTBETCTBYET ... ;
6) GosbIIEMy 3HAUYEHMIO (PYHKIINH ¥ = Jx COOTBETCTBYET ... .

Yemy paBHO 3HaueHUE PYHKIUU Y = Jx, ecnn snavenne aprymMeHTa paBHO:
1) 25; 3) 10 000;

2) 0,69; 4) 64007

ITpu xakoM 3HAYEHUH apryMEHTa 3Ha4eHUE (PYHKIUU I = Jx paBHO:

1) 7; 3) 60;

2) 0,2; 4) 5007

Cpasaure:

1) V7 u 8; 3) 9u /80;

2) 2u \/5; 4) 247 u /2.

3anumure Bce IIeJble YNCIA, PACIOJ0KEHHbIE HA KOOPAMHATHOMN IPSIMOMA
MESKTY YHMCIaAMHU:

1) V13 u J/30; 2) 2 u /20.

HpI/I KAaKNX 3HAYCHUSIX X BbIIIOJHACTCA HEPABECHCTBO!

1) Jx >7; 2) Jx <62
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AukTaHT 18

KBaapaTtHblie ypaBHEHUS

3anumuTe OKOHYAHME MPEIOKEHUS:

1) xBaipaTHLIM ypaBHEHNEM HA3bIBAIOT ... ;

2) mpuBeAEHHBIM HA3BIBAIOT KBAJPATHOE YPABHEHHE ... ;

3) e B KBagpaTHOM ypaBHeHHU ax? + bx + ¢ = 0 xoTs1 GbI OAUH U3 KO3 -
(punmeHTOB b TN € paBeH HYJIIO, TO TAKOE YPAaBHEHUE HA3BIBAIOT ...

4) ANCKPUMUHAHTOM KB/[PATHOIO ypaBHeHUs ax? + bx + ¢ = () Ha3pIBAIOT ... ;
5) KBaj[paTHOE ypaBHEHME HE UMEET KOPHEH, eI ... ;

6) KBagpaTHOE ypaBHEHHUE UMEET OJJH KOPEHb, €CIIH ... ;

7) KBa/[paTHOE YPAaBHECHUE UMEET J[BA KOPHS, €CIIH ... ;

8) popmya KopHelt KBagpaTHOTO ypaBHeHUs ax’ + bx + ¢ = 0 nmeer Buy ... .
3anumure KBaJpaTHOE ypaBHEHUE, B KOTOPOM:

1) crapmuii koapdunueHT paseH 5, BTopoil koappunueHT paseH —11,
a cBOOOJIHBIN WICH paBeH 3;

2) crapmuii koadpuIuenT paseH = , BTOpoil koadpunmenT pasen 0,
a cBOGOAHBIN WieH paseH —20; 6

3) crapmuii k03(pPUIHEHT paBeH —8, BTOPOH Kod(P(PUIMEHT paBeH
a cBOOOZHBIN 4eH paseH (.

Pemure ypasuenue:

2
9 9

1) 322 - 27 =0; 4) x% + 9x = 0;

2) 6,8x%=0; 5) 4x? + 16x = 0;
3) 242+ 8 = 0; 6) bx®—7x=0.
Pemure ypasuenue:

1) x>+ 8x—-9=0; 3) 3x2—8x-3=0;

2) 2%+ 7x—4=0; 4) x>+ 2x-5=0.
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OuvkTaHT 19

Teopema Bueta

Cdopmymupyiite Teopemy Buera.

Cdopmynupyiite Teopemy, obparHyio Teopeme Buera.

3anuumuTe OKOHYAHUE MIPEJJIOKEHUS:

1) cymma KopHe# NpUBEAEHHOTO KBAJPATHOIO YPABHEHHS PaBHA ... ;

2) mpousBeseHne KOPHEH NPUBEAEHHOTO KBAJPATHOTO YPaBHEHUS PaB-
HO ... ;

3) ecau yncaa o v B TakoBbI, 4TO O + 3 =—b 1 of = ¢, TO 3TH YnCIA ABAAIOT-
Csl KOPHAMM ...

3anuumre, yeMy paBHa cyMMa KOpHel ypaBHeHust X2 — 3x — 14 = 0.
3anummre, yeMy paBHa cymMa KopHeit ypasuenust 2x2 + 36x + 5 = 0.
3anummre, yeMy paBHO IIPOU3BEAEHHUE KOPHEN ypaBHeHus X% — 8x + 3 = 0.
3anummre, ueMy paBHO IPOU3BEAEHNE KOpHEN ypaBHenus 7x% + 4x — 2= 0.
Haiigure koappunment b ypasuenus x% + bx + ¢ = 0, ecim ero KOpHH pas-
Hbl —2 1 14.

Haiigure koapuuuent ¢ ypasuenus x2 + bx + ¢ = (), eciiit €ro KOpHU pas-
HbI —b 1 8.

3anumuTre NpUBEAEHHOE KBAJPATHOE ypaBHEHNE, KOPHU KOTOPOTO PaBHbI
-7u4.

3anumuTe KBAPATHOE YPaBHEHHE C IEJbIMU KO3(UIMEHTAMH, KOPHU

KOTOPOI'O paBHbI % u %
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AukTtanT 20

KBapgpaTtHbili TpEXUneH

3anumuTe OKOHYAHME MPEIOKEHUS:

1) xBapaTHBIM TPEXUTEHOM HA3BIBAIOT MHOTOWIEH BUJA ... ;

2) KopHEM KBaJ[paTHOr'O TPEXWICHA HA3BIBAIOT ...

3) KBaZPATHBII TPEXWICH MOMKHO PA3JIOXKUTh HA JMHEIHbIC MHOXHUTEIN,
€cnu ... ;

4) KBaJpaTHBIN TPEXWIEH HEJIb3s PA3JIOXUTh Ha JIMHEHHbIE MHOXHUTEIN,
eciu ... .

3armmure QopMysy, IO KOTOPOU MOKHO PA3JTOXKUTH KBAAPATHBIN TPEX-
YWIEH Ha JMHEHHbIE MHOKUTEN.

Ksagparusiit Tpéxunen —3x? + bx + ¢ numeer kopuu 11 u —17. Paznoxure
STOT TPEXUWIEH Ha JMHEHHbIE MHOXKUTEN.

KBapaTHbII TPEXWIEH IPEACTABIIN B BUjie TpousBeaeHust b(x —7) (x + 18).
KaxoBbl kopHU 3TOrO TpéXuieHar

Kopnu ksagpaTHoro Tpéxuiena pasubl —6 u 0,4, a crapmuii kosgdunuent

1 .. "
paBeH —g . 3anuiure Pas3JI0KEHNE 3TOTO TPEXWICHA HAa JUHCUMHbIC MHO-

KUTEJIN.

Paznoxnure Ha TMHENHHbIE MHOKUTEIN KB PATHBIA TPEXUIEH:

1) 2%+ 3x — 10;

2) a2+ x+2;

3) 3x? —4x + 1.

3anumure Apoodb, YMCJAUTEIh U 3HAMEHATEJb KOTOPOW paBHbI COOTBET-
crBeHHO 4a — 12 u a® — ba + 6, u cokparure eé.

3anumure Apodb, YUCJAUTETb U 3HAMEHATEJb KOTOPOW paBHbI COOTBET-
crBerHo b’ + 5b — 14 n b? — 4b + 4, u coxparure €eé.

3anumure ApoOb, YUCAUTETh U 3HAMEHATENb KOTOPOU pPaBHBI COOTBET-
crBeHHO 2¢% + 5c — 3 m ¢ — 9, u cokparuTe e€.
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KoHTpoObHbIE PAabOoThbI

KoHTponbHas pa6ota N2 1

OCHOBHOE€ CBOWCTBO paLMOHANIbHOWN ApPOOMU.
CnoxeHue u Bbl4UTaHUe paLuoHanbHbIX Apoben

BapuaHTt 1

ITpu KaknxX 3HAYEHUAX IEPEMEHHON UMEET CMBICJI BBIPAKEHUE ?

Coxparure 1po6b: x93

10m8n® l4xy — 21y m? -9 a’> —12a + 36

1) —; —_— 3 ; 4) —————.
) 15m*n*”’ 2) Txy ) 2m + 6 ) 36 — a®
Brmmosnure BprauTanue:
-8 3-4y b b?

1) Y-° _ . __b

7 56 15x2
2)5 —a2+8a’ 4) 3x 5X+2.
YnpocTure BbhIpakeHHueE:
1) a+9 _a+3 13 | 9) 40° +8b 202

3a+9 3a-9 a>2-9° b -8 b2+2+4°
HNsBecTHO, UyTO a —b?wb = 4. Hafiznre 3HaYE€HHE BHIPAKECHUS:

a. 4a + 5b
1) 70 2) PR

4x% —3x  x® -4
X x+2°

IToctpoiite rpaduk pyHKINHT Y =

BapuaHT 2

ITpy xakuX 3HAYEHUAX IEPEMEHHON MMEET CMBIC/T BEIPAKEHHE
Coxkparure 1poob:

14a5b* 12xy — 3x y> -4 16 — x2
1 ; 2) —F——; 3 ; 4) ——.
) 35a3b° ) 3xy ) 3y + 6 ) x2 +8x+16
BI)IHOJIHI/ITC BbIUUTAHIUIC:
-3 7T-x a? a
1)~ - ; 3) —— - ——;
) 32 X3 )a2—25 a->5
36 12 202
_ 1Lz 4 ~ 5.
2) a+3% a’ )4x—7 bx
VYupocrure BolpaskeHue:
3 9
1) a+12 a+t4 19 9) 8a’ + 36a 4a

40+16 4a-16 a2 _16° @ +97  a2-8%a+9°
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3BectHO, uTO

xX+2 .
Y 5. HaiinuTe 3Hau€HNE BHIPAKEHUS:
Y

D 9
2 _ 2
ITocrpoiite rpadux pyHKINM Y = xx — §5 2 ; ox
BapuaHTt 3

ITpn KakMX 3HAYEHUSAX IEPEMEHHOIN UMEET CMBIC/I BhIpAKEHHE i x
Cokparure Apo0b:

15x7y° 18ab — 6b a* -1 x? —16x + 64

. 1640 — OO | gy L~ . 1 P

2 55xty° 2 eap ) 3a+3’ ) 64 — x?
BrimotHuTE BHIYMTAHUE!

a-5 1l-a. x? X
2 5a® at ’ 3) x2-49 x+7°

9 18 215H°

= - ; 4) 7b - .
2)a a’ +2a’ )7 3b+4
YopocTure BhIpaKCHUE:

-18  a-6 50 6¢® + 3¢ 3¢?
1) & - + ; 2 - .
)Qa—12 2a+12  a® - 36 ) -1 F+ce+l
m+ 3n .
H3BecTHO, uTO = 2. HaiiguTe 3HaYeHNE BBIPAKECHUSI:
Do g R
2 2 _
ITocrpoiire rpadux Gpyaknum y = 2 ; ox _ 3; — 39 .
BapuaHT 4

. 5
HpI/I KaKNX 3HAYCHUAX IEPEMECHHOMN NMEET CMbIC BbIPDAKECHUE
x—
Coxkparure 1poob:

26a°b® 10mn — 25n x2 -16 x2 —18x + 81
1 : 10mn =25, g . gy I8r sl
) 39a7b*’ 2) 5mn ) 2x + 8 ) 81 — a2
BbIMIOJIHUTE BHIYUTAHHUE:
3-2y y-12 y y?
1 - ; 3 — ;
) y? 6y ) y-10 3> -100
20 4 12¢2
- = 4 —6¢.
2) a®+5a a ) 2c -3
YopocTure BbIpaKeHUE:
) a-15 _a-5 30 . 9) 8a® +100a  4d®
4a-20 4a+20 4% -95’ a +125  a®-b5a+25°
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HNsBecTHO, UyTO = 3. Haligure 3HaueHNE BBIPAKEHMUSI:

6p — 7k
D

ITocTpoiite rpacdux GpyHkumn y =

x? 36  3a% + 2
x+6 X ’

KoHTponbHaa pa6ota N? 2

YMHOXeHUe 1 aeneHne pauvoHaibHbIX 4pPO6en.
ToxxaecTBeHHble Npeo6Gpa3oBaHUsA paLMOHalbHbIX BbipaXXeHUin

BapuaHnTt 1
Beinmosmnure geicTsust:
2b 16¢ 6a —6b  4c
1) &0 1oc, 3 . .
) 12¢ ab?’ ) c2 a - b2’
28a 5x —10  x2 —4
222 (4ade); 4 : .
2) c3 (4ac); ) 2% +3 " 4x +6
yr[pOCTI/ITC BI)Ipa)KCHI/ICI
1 b5b  b+6 90 ) a-8 a+8) 16a
b-3% 2-6 b2 +6b° a+8 a-8) 64-a®’
JloKkaKuTe TOXIECTBO ( m _m+4 j : dm+8 __ 4 .
m?>-16m+64 m?>-64) m?>—-64 m-—8

9 9 . 3
UssecTHO, uTO X2 + - = 55. HaliznTe 3HaUYE€HNE BBIPAKCHUS X — — .
X x

BapuaHT 2

Broinonnure geiicTBust:

25x%p Yy TX+7y  6a% |
) =5~ 15 3) & 220

Y 15x a xX* -y

30m? 1042 40> -1 _6a + 3

_ ; 4 : .
2) = (6mTn); ) 412 a3

Yopocture BbIpaKeHUE:
1 3a a+2 96 9) a+7 a-7)\  l4a
a-4 2a-8 a®+2a’ a-7 a+7) 49-a’
2x+5 x+3)_x2—6:x—2
¥ +4x+4 2%+2x0) % —4x x+27

Jlokasxure TOXAECTBO (

5
WsBecTtHO, uTOo X2 + 2—2

. 5
= 54. Halinure 3HaY€HNE BBIPAKEHUA X + — .
x
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BapuaHTt 3

1. Beinonnure geiicTBus:
) 14mic  nd 3) 8m+8n  5a'
n®  35mcb’ a’ m? —n?’
3623 3x —15  x% - 25
1 (9x5y); 4 : .
2) y? Ox%y); ) x+4 " 3x+12
2. Yopocrure BbIpaKeHHUE:
1) 7c  c-8 84 | ) a-2 a+2), 2a
c+2 3c+6 ¢2-8¢’ a+2 a-2) 4-a2"
_ 2 _
3. JoKaxuTe TOXRAECTBO | — 2y+1 g 2 : y3 6 _y-3 .
Yy +6y+9 y +3) vy -9y y+3
4, WsBectHO, uTto 16x2 + LQ = 89. Haiinure 3HaYeHNne BoIpAKEeHUT 4X — % .
X
BapuaHT 4
1. Beinosnnure gevicTBus:
) 5 12
1)24116_ a%; 3)90-2919_236 -
a 16bc* c a*-b
40b 5x +35 . x% — 49
—= 1 (8b°c?); 4 : .
2) c? ( ) ) 3x—-1 " 6x-2
2. Yrpocture BbIpaxkeHUe:
1) 3x  x+3 450 | ) a-5 a+5), ba
x-5 6x-30 x2+3x° a+5 a-5)"95-qa%"
3 JloKaKuTE TOXKIAECTBO ( a _a+d ) . 2-2 _ _2
| a-2a+1 a*2-1) a®>-1 1-a’
4. HssecTHO, uTo 36X2 + % = 13. Hatigute 3HaueHNE BBIPKEHUA 6X + %
X

KoHTponbHasa pa6ota N2 3

PauuoHanbHble YpaBHEHUA. CTteneHb ¢ uenbiM oTpuLaTes/ibHbIM

nokasarenem. OyHKUMA y = % u eé rpadumK

BapuaHTt 1
1. Pemure ypasHeHnue:
bx -2 x-18 X 4
1 - =0; 2 - =
) x-3 x-3 )x+2 x2 +2x
2. 3anumuTe B CTAHJAPTHOM BHUE YHCJIO!

1) 324 000; 2) 0,0042.
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IIpescraBbTe B BUAE CTEIIEHH C OCHOBAHUEM ( BHIPAKCHUE:
Ha?d. a Na't:a?; 3) (a®)? - a'®.

Yupocture Boipaxenue 0,3m'2n710 . 1,3m "n'®.

Haitanre sHaueHME BBIPAKEHUSL:

-1 -
oo (4) . 1175117
1) 4 +(%) ; 2) EETEEEE

-3
[Ipeob6pasyiiTe BbIpaKkeHUE (%a“bﬁj - (=7a*b'’)? rak, 4To6BI OHO He

COJEPIKAIO CTENEHEHN C OTPUIIATEIBHBIMU MOKA3ATESIMMU.
Broruucaure:

1) (125 57yt (2591 g) (1O 327

6477
6
Pemure rpacudeckn ypasHeHUE ZoX- 5.

IMopsiiok umciaa a paseH —4, a nopsyiok unciaa b pasen 5. Kakum moxer
OBITb MOPSAOK 3HAYEHUS BbIPAKEHHU:

1) ab; 2) 10a + b?
BapuaHT 2
Pemunre ypaBuenue:
6x -7 x+8 . x 3% _
D x—2_x—2_0’ 2)x+6 x2 +6x

3anmumure B CTAaHAAPTHOM BUJIE YHCTIO:

1) 275 000; 2) 0,0028.

IIpeacraBbre B BUJE CTEIIEHU C OCHOBAHUEM b BbIpAXKEHUE:
1) b™5. b 2) b2 : b7, 3) (b5)2. b8

Vupocrure soipaxenue 0,4a*6™ - 1,6a3b"7.

Haiinure 3HaueHUE BbIPaKEHUS:

-1
_ 18 1878 .1877
1) 32 4 (?j N 2) H)T

-3
ITpeoGpasyiiTe BbIpaxkeHUE (—%a‘%‘gj - (3a*b°)? Tak, 4TOGBI OHO HE CO-

JepKaIo CTENEHEN ¢ OTPUIATEIbHBIMH IOKA3aTEIAMMU.
Broraucaure:

7. -6
1) (343 79) . (4082 ) L0

1000712
Pemnre rpacduueckn ypasuenue % =-x—6.

[Topsapok uncna m pasen —2, a NopsAAOK uucia 72 paseH 3. Kakum moxer
OBITH OPSAOK 3HAYEHHS BRIPAKEHUS:
1) mn; 2) m+ 0,1nr
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BapuaHTt 3

Pemure ypasuenue:

7x+1 x-11 X 49
Da a0 2)x—7_x2—7x
3anumure B CTAaHJAPTHOM BHUJIE€ YUCJIO!
1) 419 000; 2) 0,0051.
IIpeacraBbTe B BUjie CTEIIEHU C OCHOBAHUEM C BhIPaKE€HUE!
1) 8. b 2) ¢ ¢ 3) (cH™.c 8.
VYupocrure Boipaxkenue 0,6561%¢8 . 1,457°cl4.
Haiinure 3HaUeHNE BbIpAXKEHUS:

-1
o (10Y) . 1771779
1) 5 +(3) ; 2)

=0.

-3
IIpeobpasyiite BbIpaKkeHUE (%a‘%”) -(=ba’b'?)? rtak, 4To6eI OHO He

COJEPKAIIO CTETIEHEN C OTPHUIATENbHBIMU ITOKA3ATEIAMUI.
Broraucaure:

-5 . 9p—4
1) (8-277)5. (12878)7L; 9) 6257 - 25

12577
Pemnre rpadgudecku ypaBHeHHE % =7-x.

[Mopsinok uncna b pasen 6, a nopsigok 4yucaa ¢ pasen —5. Kakum moxer
OBITH TOPSAJIOK 3HAYEHUS BBIPAKECHU:

1) bc; 2) 0,16+ c?
BapuaHT 4

Pemure ypasHeHue:

8x+14 «x-7 x
2 xX+5 _x+5=0; 2)x—3_x2—3x=0
3anuummre B CTAHAAPTHOM BHJE YHCIIO:
1)563000;  2)0,0074.
[Ipencrasbre B BUAE CTEIIEHH C OCHOBAHUEM 77 BBIPAKECHUE:
1) m™ . m7 2) m=*: m5; 3) (m™)=3 . m2,
VYupocrure Boipakenue 0,7x 1%y18 . 1 1x1%,712,
HaiianTe sHaueHNE BbIPAKEHUSL:

1) 22+ (Ejl i ¢
2) .

9

14—17
5 -3
IIpeo6pasyiite Bbipaskenue | ——a b | - (6a®b%)? rtak, 4yTo6bI OHO He
6
COJIEPIKAIIO CTETIEHEN C OTPUIATENBHBIMY OKA3ATE M.

Boruuciaure:

-3 -5
1) (64472 (1675 2) B2

9—12
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8
Pemure rpacudecku ypasHeHue <= 9-x.

Ilopsanox uncna a paseH 4, a TOPALOK YHCIA b pasen —3. Kakum moxer
OBITh MOPSINOK 3HAYCHUS BBIPAXKECHUS:

1) ab; 2) a+ 10b?

KoHTponbHas pa6ota N? 4

KBapgpaTtHble KOpHU

BapuaHTt 1

Haiinure nepecedenue u oobeaunenue Muoxects A u B, rne A — MmuOXe-
cTBO Aeanrteneit unuciaa 20, B — mHOXKecTBO fgenureneil unciaa 64.
Haiinure 3HaUeHNE BbIPaKEHUS:

1) 0,8/400 +%\/E; 3) /30 - 21
2) /0,36 - 16; 4y 37 .5 VB

Pemwnre ypaBuenue: V7
DaZ=8%  2)a2=-9; %) Jr=925  4) Jr=-4.

Ynopocrure BbIpaskeHUE:

1) 572 — 4+/8 + 34/32; 3) (V7 - 3)%
9) (75 = J12)V/3; 4) (V5 + 242)(\5 - 242).

CpasnauTe yncia:
1) 35 usy2, 9 4\@ u %\/150.

Coxparure 1pobb:

1) x-9 2)5+2\/g, 3 a-1

Ve 43’ N a-2Ja+1

OcBob6oauTECH OT UPPANMOHATIBHOCTU B 3HAMEHATEIE IPOOU:

10 18

1) —=; 2) ——.
R

BriaecnTe MHOKHATENb U3-TIO/ 3HAKA KOPHS:

1) V3a?, ecom a < 0; 3) J-a'l;

2) N27m*; 4) -m®n'® | ecou n > 0.

Yopocrure BbIpakeHUe \/(3 —J8)% + \/(1 —J8)2.
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BapuaHT 2

Haiinure nepecedenue u oopepunenue Muoxects A u B, rne A — MHOXe-
CcTBO jieauTenel unuciaa b4, B — maoxkecTBo geaureneit unuciaa 63.
Haiinure 3HaueHNE BBIPAKEHUS:

1) 0,5V810 —i@; 3) b - 92,
2) 0,49 - 25; 4) \/ﬁ~\/§—@.

Pemure ypasuenue: V3
DaZ=11;  2)a?=-49; 3) Jx = 81; 4) Jx = -1

YnpocTture BbIpaskeHUE:

1) 243 + 5412 — 8427; 3) (V5 —2)%;
2) (32 —8)W2; 4) (V6 + 443)(\/6 — 44/3).

CpaBHHTE YnCIA:
1) 3J7 u 446; 2) 5\/2 n %\/140.

Coxkparure 1po6b:
1y €36 2)7+3\/7, g b4
Je-6" N b+4b +4
OcBo6OANTECH OT HPPANMOHATBHOCTY B 3HAMEHATEJIE JIPOOU:
12 18
1) —=; 2) ——.
) 73 ) V741
BbIHecuTE MHOXUTENb U3-TI0/] 3HAKA KOPHSL:

1) J7y?, ecu y < 0; 3) V-b'5;
2) \J82a%; 4) J-x"y?, ecm x> 0.
Yupocrure BolpakeHne \/(5 ~J12)% + \/(3 —J12)2.

BapuaHT 3

Haiinure nepecedenue u oopepunenne Muoxects A u B, rie A — MHOXe-
cTBO aeaurene uncaa 40, B — maoxecTBo geaureneit unciaa 32.
HaiinuTe 3HaueHNE BBIPAKECHUSI:

1) 0,44/250 -%ﬁ; 3) V6! - 52;
2) 0,16 - 36; 4) \/5-\@—@.

Pemure ypaBHeHI/Iel \/5
Da2=13; 2) x% = -100; 3) Jx = 36; 4) \Jx = -95.

YHpOCTI/ITC BbIPDAKECHHCEC!

1) 635 + 3420 — 24/45; 3) (V6 — 1)
92) (v/24 — /6)V/6; 4) 37 = \B) (37 +5).
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CpaBHI/ITe qucJa.
1) 2J15 u5v8;  2) 6\E u %/192.

Coxkparure 1poob:
1y a-16 10+ 2410 . 5y x —18Jx + 81

- 2 ;3
Ja +4 ) Jio ) x -8l
OcBo6oguTeCch OT UPPALUOHANIBLHOCTUA B 3HAMEHATEIE POOU:
14 6
1) —=; 2) ——.
NG T
BoiHecuTe MHOXUTENb U3-T10/] 3HAKA KOPHS:
1) V14x? , ectu x < 0; 3) J-v%;
2) V125x12; 4) \-a’b* , ecrm b > 0.

Ynpocrture BhIpOKeHUE \/(4 - \/ﬁ)2 + \/(3 - \/E)2

BapwuaHT 4

Haiinure nepecedenue u oobeaunenne Muoxects A u B, rne A — MmHOXe-
CTBO Jeaureiein unucaa 28, B — MHOXecTBO Jenuresneil uncaa 42.
Haiinure 3HaueHME BHIPAKECHUS:

1) 0,24/3600 +%\/E; 3) V51 .72,
9) J0,04 - 64; 4) ﬁ-@——‘%”.

Pemmre ypaBHeHI/Iel
1) 22 = 10; 92) x2=-81; 3)Jx =16;  4) Jx = —64.
YnpocTure BbhIpakeHue:

1) 76 — 2454 + /96; 3) (V10 —1)2;
2) (/80 = V2015 4) (633 +/2)(6+/3 — \/2).

CpasHure 4mncia:
DausE 272l

Coxparure 1poob:
1) =25 2)6+5\/6‘ 3)c+14JE+49
NI N c—-49
OcBo6oauTech OT UPPALUOHAIBHOCTH B 3HAMEHATEJIE JPOOU:
8 12
1) —=; 2) —=——.
N N

Breimecure MHOKHUTED N3-II0J1 3HAKA KOPH:I:

1) V10¢?, ecu ¢ < 0; 3) Va1
2) V108a'%; 4) =-b*'¢?® , ecu ¢ > 0.
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YupocTture BbIpaKeHHe \/(5 —J7)2 + \/(2 -7,

KoHTponbHaa pa6ota N2 5

KBaapaTtHble ypaBHeHusi. Teopema Bueta

BapuaHT 1
Pemure ypasuenue:
1) 52— 10=0; 3) &%+ 6x—7=0; 5)x%*—3x+1=0;
2) 342 + 4x = 0; 4) 3x%?+ Tx+2=0; 6) x2—x+3=0.

CocTtaBbTe NpuBEAEHHOE KBA/[PATHOE ypaBHEHUE, CyMMa KOPHEH KOTOPOro
paBHa yuciy 6, a Ipou3BeeHne — guciy 4.

Oj1a 13 CTOPOH NPSIMOYrOJIbHUKA Ha 7 ¢M Gostbine apyroit. Haiianre cropo-
HbI IIPSIMOYTOJIBHUKA, €CJIU €0 IUIOmaab paBHa 44 cm?.

Yucio —6 siBisiercst KopHeM ypasHeHust 2x2 + bx — 6 = 0. Hailaure Bropoit
KOPEHb YpaBHEHUsI U 3HaueHue D.

[Tpu kakoM 3HaYeHUH a ypaBHeHue 2x? + 4x + a = ) UMeeT eANHCTBEHHbIN
KOPEHB?

M3BecTHO, 9TO X U X, — KOpHU ypaBHeHus X° — 14x + 5 = 0. He pemas ypas-
HEHUS, HAlIUTe 3HAYCHUE BLIPDAKEHHUSA X} + X .

BapuaHT 2

Pemure ypasuenue:

1) a2 - 15=0; 3)x2+8x-9=0; 5) x2—6x—-3=0;

2) 4x? — Tx = 0; 4) 1222 - bx - 2=0; 6) x>—3x+11=0.
CocTtaBbTe NpuBEAEHHOE KBA/[PaTHOE ypaBHEHUE, CyMMa KOPHEH KOTOPOro
paBHA YHCTy 7, 2 IPOU3BEJEHHIE — YUCIy —8.

OzHa U3 CTOPOH NPAMOYTOJbHUKA Ha 5 cM MeHbIIe apyroii. Halizure cro-
POHBI IPSIMOYTOJILHUKA, €CJIH €rO IUIO@Ab paBHa 84 cm?.,

Yucio —2 siBasieTcst KopHeM ypaBHeHust 3x2 — 4x + a = 0. Haiiaure Bropoit
KOpEHb ypaBHEHUA U 3HAUYEHUE A.

[Tpu kakoMm 3HaYeHUN a ypasHeHue b5x? + 40x + a = 0 uMeeT eANHCTBEeHHBIN
KOPEHB?

M3BecTHO, 9TO X 1 X, — KOpHU ypaBHeHus X° — 8x + 11 = 0. He pemas ypas-
HEHUS, HAIUTE 3HAYCHUE BLIPDAKEHUS X} + Xj .

BapuaHTt 3

Pemure ypasuenue:
1) 4x? - 12 =0; 3) ¥ —6x—16=0; 5)x2—Tx+4=0;
2) 7x% + bx = 0; 4) 1542 —4x -3 =0; 6) x2+5x+9=0.
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CocTraBbTe NpUBEIEHHOE KBaIPATHOE ypaBHEHUE, CyMMa KOPHEH KOTOPOro
paBHa unCiIy 4, a IPOU3BEACHUE — YUCTY —3.

OnHa 13 CTOPOH IIPSIMOYTOJIBHUKA HA 3 ¢M Oosbine apyrou. Haiizure cTopo-
HBI IPSIMOYTOJIBHUKA, €CJIU €TO IUIOIAAb paBHa 88 cm?.

Yucno —3 sBasieTcst KOpHeM ypaBHenus bx? + mx — 12 = 0. Hadipure Bropoii
KOpPEHDb YPaBHEHUS U 3HAYEHUE 771,

ITpu kaKoM 3HaYEeHUU a ypaBHeHue 3x? — 6x + a = 0 UMeeT eANHCTBEHHBII
KOpEHb?

H3BecTHO, 9TO X| M X, — KOpHU ypaBHeHus X* + 6x — 13 = 0. He permnas ypas-
HEHH, HAWIUTE 3HAUYCHUE BHIPAKEHUA X7 + X3 .

BapuaHT 4

Pemure ypaBuenue:

1) 3x2 - 18 =0; 3)x2—x-20=0; 5) X%+ 6x—-2=0;

2) 8x2 - 3x=0; 4) 3x2 - 2x - 8=0; 6) x2—4x+6=0.

CocraBbTe IpUBEAEHHOE KBaIPATHOE ypaBHEHUE, CyMMa KOPHE KOTOPOro
paBHa unciy —6, a mpousseieHne — 9ucay 3.

OpHa U3 CTOPOH NPAMOYroJbHUKa Ha 6 cM MenbIne apyroii. Haiiqure cro-
POHBI PSIMOYTOJIBHUKA, €CJIH €T0 ILIOI@Lb paBHa 72 cM?.,

Yucso 5 siBasieTcst KopHeM ypaBHeHus 4x? + 6x + k = 0. Haitaure Bropoit
KOpPEHb ypaBHEHUsI 1 3HAYCHUE R.

ITpu xakoM 3HaYeHUH @ ypaBHeHue 4x? + 8x + a = 0 uMeeT eANHCTBEHHBII
KOpEHb?

HM3BecTHO, 9TO X| U X, — KOpHHU ypaBHeHus X° + 10x + 4 = 0. He permas ypas-
HEHHS, HAWIUTE 3HAUYCHUE BHIPAKEHUSA X7 + X3 .

KoHTponbHaa pa6orta N2 6

KBaapaTtHblit TpéxuneH. PeweHne ypaBHEHUN,
CBOASALLMXCA K KBaApaTHbIM YPaBHEHUAM.
PeweHne 3agay ¢ NOMOLLbIO paLMOHabHbIX ypaBHEHUM

BapuaHTt 1
Pazyoxnre Ha MHOKMTENIN KBaJIPATHBINA TPEXUJICH:
1) 2% — bx — 24; 2) 3x2 - 10x - 8.
Pemure ypaBuenue:

2 _
Dat-sx2-4=0, 9 X -20_ 3%

x-7  x-7
3a® +7a -6

a® -9

Coxpature 1pobb
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5 41
x?—4x+4 x4 x+2
Jlogka mponura 16 xm 1o TedeHuio pexku u 18 KM IPOTUB Te€UeHUs, 3aTPa-
TUB Ha IyTh IPOTUB Te€YeHUd Ha 1 4 GOJbIIe, YeM HA MYTh 10 TEYEHUIO.
Haiinure coOGCTBEHHYIO CKOPOCTD JIOJKU, €CJIN CKOPOCTh TEYEHUS PEKU CO-
crapisiet 1 km /4.
ITocrpoiite rpaduk GyHKINM Y =

Pemure ypasHeHue

x? —3x +2
x-2
BapuaHT 2
Paznokure Ha MHOKHUTEIN KBAAPATHBINA TPEXUICH:
1) 22 + 3x — 40; 2) 622 +x—12.
Pemure ypasuenue:

2
Dat—15a2—16=0;, 9 L *rl2_ 7o

x-3 x-3
2 -
Coxkparure 1podb Sa” +3a-2
a* -1
4 10 1

Pemure ypasuenue — = .
P x2-10x+25 x2-25 x+5

Moropuas noka nponura 48 KM 1o TedeHuo peku u 70 KM IpOTUB Tede-
HUA, 3aTPATUB HA IyTh IT0 TEYEHUIO HA | 4 MeHbIIle, 9YeM Ha ITyTh TPOTHUB Te-
yenusda. Halizure cO6CTBEHHYIO CKOPOCTH JIOAKH, €CJIH CKOPOCTH TEUEHUS
PeKu cocTapiseT 2 KM/ 4.
2
., x--3x -4
ITocTpotite rpacduk pyHKIUNa Y = e
x
BapuaHTt 3
Paznokure Ha MHOKHUTEIN KBAAPATHBINA TPEXUWICH:
1) a2 — 2x — 24; 2) 3x% + 14x — 5.
Pemure ypasuenue:

9
2_Q_(. X" +7x _ 8
Dateo-g=0; 2 TS
2a®2 +9a -5
Cokparure 1podb ——————— .
P AP @ — 25
Pemnre ypaBHeHnE — 3 PN SR
x2+4x+4 a?2-4 x-2

Temtoxox mpomén 72 KM IPOTUB TeUeHHUs] PEKH U 56 KM 10 TEYEHHIO, 3a-
TpaTUB Ha IIyTb IIPOTUB TCUYCHUS HA 1lua 6OJIbI_HC, Y9E€M Ha IIyThb 11O TE€ICHUIO.
Haiingure cOGCTBEHHYIO CKOPOCTD TEIIOXO/A, €CJM CKOPOCTb TEUECHUS pe-
KU COCTaBJsAET 2 KM/ 4.

2 _
[Mocrpoiire rpapuk GyHKIUN Y = % .
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BapuaHT 4

Paznoxure Ha MHOKMTEIN KBAJPATHLINA TPEXWICH:
1) 2%+ x - 30; 2) 242 — Tx - 9.
Pemure ypaBnenwme: ;

P x2-9  8x

1) 2t + 622 — 27 =0; 2) i

3a? —1la — 4

a*-16
4 6 _ 1

X2 -6x+9 x2-9 x+3°

Karep npomén 64 kM npoTuB TedyeHNs peku 1 38 KM II0 TEYEHUIO, 3aTpa-

THB Ha NIyTb 110 T€YEHUIO HAa | 4 MeHbIIe, yeM Ha NIyThb IPOTUB TEYECHUS.

Haiinure co6CTBEHHYIO CKOPOCTD KaTepa, €CJIM CKOPOCTh TEYCHUS PEKH CO-

cTaBiseT 3 KM /4.

ITocTpotite rpacdux pyHxumn y =

CoxpaTure po6b

Pemure YpaBHEHUE

x2 +2x -3
x+3

KoHTponbHaga pa6ota N2 7

0600L1eHre U cucTteMaTu3aumna 3HaHUM yqalmxcs

BapuaHTt 1
218y!2
14x4y24 :
IIpencrasbre B BUae crenenu spipaxkenue (a2)%: a 1.

Yupocrure Beipakenue 16a —64a + +100a.

HpI/I KaK1X 3HAYCHUAX HepeMeHHOﬁ HNMEET CMbICJI BBIDAKECHHNE

Coxpature pobb

202 —Bx + 2
3

3 8a® —18a 2a
Jlokaxxure TOXAECTBO - .

2a-3 4a2+9 \4a®-12a+9 4a’ —9j__1'
TpakTopuCT 1OKEH ObLT 32 OIpeAeJIEHHOEe BpeMs BCIaXaTh I10JIe ILIONa-
10 180 ra. OgHAKO €XXEeJHEBHO OH BCIIaXUBaI Ha 2 ra GoJbllle, 4eM IUIAHU-
POBAJI, ¥ 3AKOHYIJI PA0OTYy Ha JICHb PAaHbIIE CPOKA. 32 CKOJIBKO JHEU TPAK-
TOPUCT BCIAXAJI TIOJIE?

Jloxaskure, 4TO IpU JIIOOOM 3HAYEHUU P ypaBHEHUE X% + px + p — 1 =0 ume-
€T XOTs ObI O/IUH KOPEHD.

x?,ecm x <1,

ITocrpoiite rpadguk pyHKIMMU ¥ =< |
- eemy > 1.

BapuaHT 2
12a'0h2

C 0b —— .
OKpaTuTe APOSH o5
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PN PR

[Ipeacrasbre B Buje crenenu Boipaxkenue (a2)™: a?.

Yupocrture Beipaxxenue v36a —+/8la ++/121a.

. X+ 2
IIpyn kakuX 3HAYEHUAX IEPEMEHHON NMEET CMBIC BBIpaKEHUE ?

x2+8x -4
3 4a )_a+1_a2—9a:
a+3 a>+6a+9)°

Z[OKaX(I/ITe TOXAECTBO )
a‘ -9 a+3

Bmecro aBTOMOOMIA ONpeNeIEHHON IPYy30NOABEMHOCTU JUIA IIEPEBO3KU
45 T rpysa B3I APYroii aBTOMOOUIIb, IPY30IIOABEMHOCTD KOTOPOTrO Ha 2 T
MeHbIe, 4eM y rnepsoro. M3-3a 3Toro s nepeBo3ku rpysa IMoHaf00oMI0Ch
Ha 6 peiicoB GoJble, 4eM ITaHMpoBanoch. Haiiiure rpysonogbEéMHOCTD
aBTOMOOWJIA, IIEPEBESIIETro IPys.

JloKaxuTe, 4TO IpU TI060M 3HAUEHUN P ypaBHeHUE X2 + px + p — 3 = 0 ume-
€T JIBa KOPHA.

x% ecmm x <2,

[Tocrpoiite rpadguk GpyHknmum y = 5 g
et ecim x > 2.

o BapuaHTt 3
48x°y
Coxkparure 1podbb ——=—.
p 'le 40x3y4
[Tpeacrasbre B BUAe crenenu Boipaxkenue (b4)=2: Hll.

YrupocTture BhIpaKeHUE \/@ + /25y —/144y. 5

HpI/I KAaKMX 3HAYCHUAX HCpeMCHHOI?I NMEET CMBICJI BBIPAXKCHUE ?

x? —4x -21
1 _27b3—3b( 3b ! )__1
8b-1  9p2+1 \9b2-6b+1 9b2-1)
Pa6ounii gomken 6bU1 32 onpeeéHHOEe BpeMs U3roToBUTh 160 peraneii.
OnHako e;xeHEBHO pabOYMil M3roTaBaMBaI Ha 4 eTanu 60JIblIe, YeM IIa-
HUPOBAJI, 1 3aKOHYIJI pabOTy Ha 2 THS paHbIIe CPOKA. 3a CKOJIBKO JTHEH OH
BBIIIOJTHUT PaboTy?

Jlokaxkure, 9TO IpHU JIOOOM 3HAYCHUY P ypaBHeHUe X2 + px + p? + 2 =0 He
MMEET KOPHEH.

,Z[OKa}KI/ITe TOXAECTBO

) x2 ecmx <1,
ITocrpoiite rpaduk pyHKINHA Y =
VJx,ecmm x > 1.

BapuaHT 4
36x2y10
Cokparure 1podb ———— .
P p 241145
ITpeacraBbre B Buje crenenu Boipaxkenue (¢0)%: ¢

Yupocrure Boipakenue v49x —v4x + V/169x.

o X +6
HpI/I KAaKMX 3HAYCHUAX HepeMeHHOI/I nMeeT CMbICIT Bpra)KeHI/Ie ?

22 —3x -2~
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_ 2
Jlokasxure TOXAECTBO ( 6b ) . b-4 20" +8b =b.

b-2 b -4b+4) b*-4  b-2
BmecTo aBTOMOOIIIA OIIpeAeIEHHOH IPY30IIOABEMHOCTH i IepeBo3ku 30 T
rpysa B3sUIM APYroll aBTOMOOWJIb, TPY30NOIBEMHOCTH KOTOPOro Ha 2 T
Gouiblie, yeM y nepsoro. biarogaps aToMy Ji1st IepeBO3KU Ipy3a IOHA[001-
Joch Ha 4 peiica MeHbIIe, YeM IUIaHHpoBatoch. Halimure rpysonoabém-
HOCTb aBTOMOOWISA, IIEPEBE3IIETO I'PY3.
JlokaxkuTe, 94TO NpH JIOGOM 3HAYEHNU p ypaBHeHue X2 + 2px + p? — 1 =0
HMMeEET JBa KOPHSI.

—§, ecmn X < -2,
ITocTpotite rpacduk GpyHkum y =4 X
x2, ecmu x > —2.



26.

67.

97.

142.

175.

204.

PeweHue 3aga4y pyopuKku
«YYyumcea genartb HecTaHAapTHbIE Warun»

Omeem: 1) Henb3s; 2) MOXKHO.
Pewenue. 1) Ilockonpky uncio b = 33...3 He uMeeT YETHDBIX JACJTUTEIEH, TO

n magp
qrcao a = 44...4 He ABIseTCs AeanTeNIeM YuciIa b HU py KaKuX 3HAYEHU-
m uup
axmun.2) 3anumem a=4-11..1, b=3-11...1. Teneps sicHo, 4TO 3Ha-
—_— —_—
m mdp n nngp

YeHMe 77 HaZlo UCKAThb CPEJU Yuces, KpaTHbIX 3. 3ameTumM, uto 111 111 =
=11-10 101. Toraa ycaoBUIO YIOBIETBOPSIOT M = 6, 1. = 2.

Omeem: 16.

Pewenue. Ilyctp uncia, 3anyucaHHble HA CTOPOHAX KBA/[PaTa, PaBHbI 4, b,
¢ u d. Torna B BepmmHax kBagpara sanucaubl uncia ab, be, cd u da.

U3 yenosust caenyer, aro ab + be + ¢d + da = 55. PackinaspiBas Ha MHOXU-
TeJIN JIEBYIO YACTh IIOJYIEHHOTO PABEHCTBA, noaydaeM (a + ¢)(b + d) = 55.
3aMeTnm, Y4TO 3HAUEHUE KKAOTrO U3 Bhipaxkeuuii (a + ¢) u (b + d) Goxp-
me 1 u aBagerca genureneM yuciaa 55. OTcoja MojaydaeM 1Be BO3MOKHO-
ctm:a+c=5,b+d=11uma+c=11,b+d=>5.B oboux cryqasx a + b +
+c+d=16.

Omeem: He moxer.

Pewenue. Kaxnomy HeuéTHOMY renntesnio d 4 THOTO YncIa MOKHO I10CTa-
BUTH B COOTBETCTBHE €0 YETHBII AeanTens, paBHbiil 2d. Takum o6pasom,
KOJIMYECTBO YETHBIX J€IUTENENH HE MEHDBIIE, YeM KOJIUIECTBO HEYETHDIX.
Omeem: 1760 meTpos.

Pewenue. Cymma paccTogHHil, KOTOpble HAPOMBI NPOILTH 10 HEPBOI
BCTPEYU, PABHA IIUPUHE PEKH, 4 CYMMA PACCTOSHUI, KOTOPbIE OHU IIPOILIN
K MOMEHTY BTOPOIi BCTpeuNU, paBHa YTPOCHHOU MUPUHE PEKU. JHAYUT, 1O
MOMEHTA BTOPOII BCTPEUU IIPOLLIO B TPU Pa3a GoJIblIe BPEMEHU, Y€M 0 MO-
MeHTa IepBoi Berpeun. C1enoBaTe/IbHO, €CJI K MOMEHTY IIEPBOU BCTPEYU
OJIMH U3 IMapOMOB Ipomén 720 MeTpoB, TO K MOMEHTY BTOPOU BCTPEYIH OH
npomén 2160 meTpos, uto Ha 400 MeTPOB NpeBbLINAET IMUPUHY PEKU.
Omeem: He moxer.

Peuwenue. Ceoum nociaeguum xojoMm Ilete 1ocTaToOuHO 3aMEHUTH OCTAB-
HMIMFICS 3HAK * TAKMM YHCJIOM, YTOOBI CYyMMa KO3((PHUIMEHTOB ITOJTy9eHHOTO
MHOTO4JIeHA ObUTA PABHOM Hy/TIO. B 3TOM cilygae KOpHEM MHOTOYIEHA SIBJIS-
ercst yuco 1.

Omeem: He moxer.

Pewenue. 3amerum, uro npu X = 1 3HaYeHNs MHOTOWIEHOB X + 2 11 2x + 1
kparubl 3. TakuMm ke cBOHCTBOM 06JajaeT JOGONH MHOTOWICH, KOTOPBII

176



230.

273.

311.

349.

376.

421.

437.

MO>KHO TIOJIYYUTH C TIOMOIIBIO YKa3aHHBIX B yCI0BUU orepanuii. Ocraércs
3aMEeTHTD, YTO 3HAUeHHe MHOrowrieHa 2x° + x + 5 npu x = 1 pasno 8.
Omeem: CymecTsyer.

Pewenue. CymectByeT 6€CKOHEYHO MHOTO YHCEJ, YIOBJIECTBOPSIONINX yC-
noBuio 3aaun. Hanpumep, nogxoaut mo6oe uncio puga 2043 . 36m+2 pre
ke N,me N.

Omeem: He moxer.

Pewenue. 13 ycoBust ciienyer, 9TO B KOKIOU ceMbe eCTb 104b. [ToaTomy
Jlouepeil He MEHbIIIE, YeM MaTepen.

MaIb4rKOB B ioMe GOJIbIIe, YeM JeBOUYEK. ITO O3HAUAET, UTO CHIHOBEN B JOME
6oJblIe, yeM OTLOB. Takum 06pa3oM, AeTell B JoMe GOJIbIIe, YeM B3POCIIBIX.
Omeem: 128 TeHHUCUCTOB.

Pewenue. Bomurpamm 6oJiblie BCTped, 4eM IPOUTPATH, T€ U TOJBKO Te
TEHHUCHCTBI, KOTOPBIE OJepKald He MeHee aByx nooen. Ilo yciaosuio ectb
32 takux TeHHUCHUCTA. BOo BTOpOM Type OHM BbIMIpaId MaT4u y 32 comep-
HUKOB. Takum 06pa3om, B IepBOM Type nmobdey ogepxkanu 64 TeHHUCHUCTA,
a yJacTde B TypHHUpPE OIpUHUMaIH 128 TeHHHNCHCTOB.

Pewenue. Y nepsoro yueHnka BpraepkHyTo 55 coB, y BToporo — 32 ciosa,
y TpeTbero — 22 ciosa.

Ecim npennosoxuTs, 9To KaXIoe CJIOBO ObUIO 3aIIMCAHO HE 0oJiee ABYX
pas, To obliee KOJIMIECTBO CJIOB, BBIYEPKHYTBIX JIOOBIMU ABYMS yICHUKA-
MU, HE MEHbIIE KOJIMYECTBA CJIOB, BBIYEPKHYTHIX TPEThUM yueHUKOM. [To-
CKOJBKY b5 > 32 + 22, TO 110 KpaiiHel Mepe OfHO CJIOBO OBbLIO 3aIIMCAHO BCE-
MU yJE€HUKaMHU.

Pewenue. 3amernMm, 9To cymMMa TPEX JAHHBIX IPOCTBIX YUCEN SBJISETCS
9éTHBIM unciaoM. JleictBurenso, (X +y) + (y+2) + (z+x) =2(x+y + 2).
ITO O3HAYAET, YTO IO KpaiiHel Mepe OJHO M3 3THUX 4yuces] 4éTHOoe, a 3Ha-
quT, paBHO 2. OCTaéTCs 3aMETUTD, YTO CYMMA IByX HATYPaJIbHBIX YHCET PaB-
Ha 2 JINIIb IPU YCIOBUU, KOTJA KaXKIOE U3 3TUX YKCeJl paBHO 1.

Omeem: 198. L

Pewenue. Ilyctp xyz — nuckoMoe TpéxsHaunoe 9ucio. Torga MoxxHO 3amnu-
catb 100x+ 10y + z=11(x + y + z). Orciona 89x =y + 10z. Taxum o6paszom,
3Ha4YeHHE BbIpaxkeHud ¥ + 10z kpaTHo unciy 89. KpoMe Toro, ocKoJIbKy X,
yuz—1mudpsl, To y + 102 < 99. Torna y + 10z =89, x = 1. OueBuzno, 4TO
npu z=9 umeem y + 10z >89, anpu z < 7 umeem y + 10z < 89. CiegoBares-
HO,z=8,y=9.

Omeem: He moxer.

Pewenue. B nepsbiii, Bropoii n Tpetuii iun Ko sanumer uucna 1, 2u b
COOTBETCTBEHHO.

3amMeTHM, YTO HAUYMHAsI C TPETHETO JHS BCE YMCIa, 3anucanubie Kosel, s1B-
JIFI0TCA HEYETHBbIMU. JleficTBUTENBHO, €CIM B HEKOTOPDINA JIeHb, HauMHasA
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467.

495,

523.

580.

co Broporo, Ko 3amucan 9ucio X, TO Ha CJIEAYIOMUII I€Hb OH 3aINIIeT
qucio 2x + 1.

IIpeamnonoxum, 9T0 B HEKOTOPKIiI Jenb Ko 3ammcan 4uciio, 3akaHInBa-
tomeecs Ha 101. Torga B npeapiymuii 1eHb UM ObLIO 3aIIMCAHO YHCIIO, 3a-
kanunaomeecs Ha 50, a Takoe yucio sapiasercs 4étubiM. [Toaydmmm npo-
THBOpEUUE.

Pewenue. Paccmorpum pasnocts a?(b + ¢) — b*(c + a), pasnyio nyo. me-
em: a’b + a’c — b*c - b’a=ab(a-b) + c(a®>-b*) = (a-b)(ab + c(a+ b)) =
=(a-b)(ab + ac+ bc).

IMockonbky a — b # 0, To ab + ac + bc = 0.

Teneppb AOCTATOYHO AOKA3ATh, UTO PasHOCTh a*(b + ¢) — ¢*(a + b) pasua 0.
Nwmeem: a?(b +¢) — c*(a+ b) = a’b + a’*c — Ca-c*b=ac(a—c) + b(a®> - ?) =
=(a-c)(ac+b(a+c))=(a-c)(ac+ab+bc)=0.

Omeem: Henbss.

Pewenue. Beioepem ogHOro u3 coigar porsl. YTOObI ISl 3TOTO COJAATA
OPraHM30BATbh JEXKYPCTBO TAK, KAK CKA3aHO B YCJIOBHMH, HAJO BCEX OCTANb-
HBIX COJIJAT OOBEANMHUTD B IAPbl. A 3TO HEBO3MOXHO, IIOCKOJIBKY UX 99.
Omeem: Henbss.

Pewenue. Ilyctrb n, n+ 1, n+ 2, ..., n+ 100, n + 101 — nanneie 102 nocie-
JIOBATEIbHBIX HATYPAIbHBIX urcesl. ITokaxeM, 9TO cyMMa 3THX YHCEI SIBJISI-
eTcst YuCIoM HedETHBIM. /ISt 5TOro He 06s13aTEJIbHO UCII0Ib30BATh (DOPMY-
JIy CyMMBI 72 IIEPBBIX WICHOB apU(METHIECKOI IPOrpeccuu (Ha 3TOM dTarle
00yueHUs OHa elé He 3HaKOMa yJammmMcs). /locTaTo9HO IpejcTaBUThb CyM-
myn+(mn+1)+(n+2)+..+(n+100)+ (n+101) B Buge 51 seuéTHOTO CIA-
raemoro. Umeewm:

n+(n+1)+(n+2)+...+n+100)+ (n+101)=n+(n+1))+(n+2)+
n+3)+ ...+ ((n+100)+ (n+101))=2n+ 1)+ (2n+5) + ... + (2n + 201).
Ecau npeanonoxuTs, 4To yKkasaHHOE B YCIOBUM pa3dueHUe Ha ABE IPYIIIbI
BO3MOJKHO, TO CYMMa YHCEJI B OJHOI U3 TPYIII SBISIETCS YETHBIM IHCIOM,
a 3HauuT, paBHA 2. OfHAKO YNCIO 2 HEIb3S MPEACTABUTDH B BUAE CYMMBI
JIBYX Pa3JIMYHBIX HATYPAIbHBIX unces. [lonydawin nporusopeune.

Omeem: 23 yaeHuka.

Pewenue. O603uaunM yepes 72 1 M COOTBETCTBEHHO KOJIMYECTBO YICHUKOB
KJIACCA U KOJUYECTBO ABOCYHUKOB. ITOCKOIBKY KOIMIECTBO JBOECUHUKOB HE

m 9
npesblmaet 4,5 %, To MoxHO 3anucats — - 100 < 5 Kpowme Toro, nzsectHo,
n

YTO KOJMUYECTBO IBOCYHUKOB COCTaBsAeT He MeHee 3,5 J. T Mo3BOJIAET yT-
BEPIK/JATh, YTO B KJIACCE €CTh 110 KpailHei Mepe OUH IBOEYHUK. A 3HAYMT,
9 _ 100m _ 100 200 2 -
m 2 1. Ionyamnnm 5 z——2—.0rci01a 1 2 9 = 225. C yuérom Toro,
n n

YTO 77 — HATypaJIbHOE YHCJIO, IoaydaeM 72 = 23. OcTaéTca 3aMeTUTh, UTO
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615.

655.

704.

750.

774.

801.

KJIaCC, COCTOSIIMIT U3 23 Y4EHUKOB, U3 KOTOPBIX OJIUH JABOEYHUK, Y[OBJIETBO-
PS€T YCJIOBHIO.

Omeem: 2.

Pewenue. Cymma Bcex HaTypaabHbIX gucesa ot 1 o 37 pasua 37 - 19. fdcuo,
YTO 3TA CyMMa KpaTHA [TOCJIEHEMY U3 3aIMICAHHBIX Yncesl. ITockobKy drc-
sa 37 m 1 3anmcanbl Ha IEPBOM U BTOPOM MECTaX COOTBETCTBEHHO, TO IIO-
claeqHee 3alcaHHoe Jucao — 19.

Ha TperbeM MecTe 3aIICAaHO YUCIO, KOTOPOE SIBJISICTCS JEJIUTEICM YHCIIa
37+ 1 =38 n ne npeBocxoxur 37. Takux geaureneii tpu: 1, 2 u 19. [Tockouns-
Ky yncia 1 u 19 3anucans! Ha BTOPOM U TPUALIATH CEABMOM MECTAX COOTBET-
CTBEHHO, TO HA TPETHEM MECTE 3AIIMCAHO YUCJIO 2.

Omeem: Henb3ss.

a+b 2
Pewenue. 3amerum, uro .

9 ﬁ = db . JTO O3HA4Ya€T, 94TO IIPpOH3BE-

a b
JeHUEe IBYX YUCEJ, 3AMCAHHBIX Ha JJIOOOU U3 IOJYyIEeHHBIX KAPTOUEK, PaB-
Ho 0,25 - 1000 = 250. ITockoubky 1,25 - 250 # 250, To kaprouky (1,25; 250)
HOJIy9UTD HEJIb3S.
Pewenue. Ecan s Okpacku KyGUKOB HCIIOIb30BAHO He MeHee 11 nBeTos,
TO HalyTcsa 11 KyGuKoB pasHOro 1BeTA.
ITycTs pst okpacku ucrionbzosanu He 6osee 10 nseros. Teneps, eciu npen-
IIOJIOKUTH, YTO KOJIMYECTBO KYOUKOB KXKAOTO U3 NBETOB He Ooisee 10, To
obmee xosmmuecTBo Kyoukos He npesocxoaut 100. ITorxygaem nporusope-
que.
Omeem: a=100,b=10,c=1.
Pewenue. Ecniu B kauectBe a, b u ¢ Ha3zBaTb cooTBeTcTBeHHO yncaa 100, 10

u 1, To 3HaUeHMEe BBIPAXKEHUS aX + by + ¢z Gyner paBHO UnciIy xyz, 1udpol
KOTOPOTO COBHAJAIOT C TEMH, UTO 3agyman Bacs.

Omeem: OpHAKOBOE KOJIMYECTBO.

Pewenue. Innna HaMMeHbIIEH CTOPOHBI MPAMOYIOJbHUKA C IIEPUMETPOM
1000 moxeT OBITH JIIOOBIM HATYPAILHBIM urcaoM oT 1 1o 250. Takue e 3Ha-
YEHMS MOKET IPUHUMATD JUIMHA HAMMEHBIIEH CTOPOHBI MPSAMOYTOJIbHIKA
¢ nepumetpom 1002,

Takum 06pa3oM, MeXIy MHOXECTBOM IPSIMOYIOJIbHUKOB C IEPHUMETPOM
1000 1 MHOXeECTBOM HPSAMOYTOIBHUKOB ¢ nepuMeTpoM 1002 MmokHO ycTa-
HOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBHUE.

Omeem: He moxer.

Pewenue. O6o3naunm S(7) cymmy nudp HaTypaJIbHOTO YHUCIA 7.
ITockospky unciaa 72 1 .5(72) UMEIOT OAMHAKOBBIC OCTATKU IIPU JEJICHUH HA 3,
TO cymMMa 72 +.5(72) KpaTHA 9HICay 3 B TOM M TOJIBKO B TOM CJIydae, KOT/ia 9rC-
J0 n kpaTHO yncay 3. Cka3aHHOE O3HAYAET, YTO HA dKPaHE MOHHUTOPA He
MOXET IOSIBUTBCSL YUCI0, KpaTHoe 3, a uncio 123 456 789 kparuo 3. Ha ca-
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838.

MOM JieJie Ha dKpaHe MOHUTOpPA OYAyT YepejoBaThCs YUCJIA, AAIOIMNE IIpU
JieJICHUH Ha 3 OCTATOK 1, M uncIia, Jaionye Ipu AeJeHnU Ha 3 OCTaToK 2.
Pewenue. Ynopsaaounm KyCOYKH MO BO3PACTAHUIO MACCHL: My < My < ... <
< m,. Ha ofiry Tapesiky moJIoKuM KyCOYKU C MACCaMMU 71, , M, M, M., A Ha IPY-
IYIO — C MACCAMU My, M, M, M. Torma m, + mg+m, +m,<m,+m,+m+
+ myg. Ilockonbky my + m, + m, + my > m, + m, + m; + mg, TO TEM ooiee
m, +m, +m, +m, +my>my+m, +mg+ms.
Torga noHsaTHO, UTO My > (MY + M + M + M) — (M) + My + M+ M).
CreoBaTeIbHO, €CIM 0O03HAYUTD d = (my+m,+mg+mg) — (m, +my+m,+
+m.), TO KycOUeK C MacCOH, paBHOIi 77, MOKHO pa3pe3aTh Ha JBE YaCTH,
my + d M~ d

2 2

YAOBJICTBOPAIOIMNE YCIIOBUIO, TAKUM o6pa30M:



MeToauyecKue peKomMmeHaaL U1 No oLeHKe
o6pa3oBaTe/ibHbIX JOCTUXKEHUM yyalluxca

OaHyM 13 HAIIPABJIEHUH OIEHOYHOU AESATEIBbHOCTA B COOTBETCTBHUU C TPE-
6oannavmu CTaHgapTa ABASETCA OINEHKA OOpPa30BATENbHBIX JOCTYKEHHH yda-
IUXCS.

Cucrema OIEHKH JIOCTIGKEHUS TUIAHUPYEMBIX Pe3yJbTaToB IO ajarebpe Ha-
IpaBJIeHa Ha 0OecreYeHne KayecTa MaTeMaTHIeCcKoro oopasosanusd. OHa JJOLK-
Ha IIO3BOJIATH OTCJIACKHBATH MHIUBUAYAJIbHYIO JUHAMUKY PA3BHUTUL YIAIIUXCA,
obecrieunBaTh OOPATHYIO CBS3D JUISl YAUTEJICH, yIAIUXCs U POJUTENEH.

PopMupoBaHu€e JUIHOCTHBIX PE3YIbTATOB 00ECIIEUNBAETCS B XOJ€ Pealn-
3aIlM1 BCEX KOMIIOHEHTOB OOPa30BATEJBHOIO MPOILECCa, BKIIOYAsl BHEYPOUHYIO
JeATeIbHOCTD, PEATU3yeMYIO CEMbEH U IMKOJIOM.

OCHOBHBIM OOBEKTOM OICHKU! JIMYHOCTHBIX PE€3Yy/IbTATOB CIYKUT C(pOpMI/I'
POBAHHOCTD YHHUBEPCATBHBIX YU€OHBIX A€HCTBUN, BKJIIOYAEMbBIX B CIEAYIONME TPU
OCHOBHBIX OJIOKA:

1) copMUPOBAHHOCTH OCHOB 2PANHCOAHCKOU UOCHMUUHOCNU TAIHOCTH,

2) FOTOBHOCTB K IIEPEXOAY K CAMO00OPA306anuUI0 Ha 0cHose yuebno-no-
3HasamenvbHOl MOMUBAUUU, B TOM YUCJIE TOTOBHOCTD K 8b100PY HANPAGLEHUS
npogunvrozo obpaszosanusi

3) chopMHUPOBAHHOCTD COUUAILHDIX KOMNEMENHULL, BKIIOYas IIEHHOCT-
HO-CMBICJIOBBIE€ YCTAHOBKH 1 MOPaJIbHbIE HOPMbI, OIBIT COIUATbHBIX U MEKINY-
HOCTHBIX OTHOIIEHMH, IPAaBOCO3HAHUE.

OCHOBHBIM OO'BEKTOM OLICHKU METalPeIMETHBIX Pe3yJIbTaTOB SIBISCTCS:

* CIIOCOOHOCTH ¥ TOTOBHOCTD K OCBOCHUIO CUCTEMATUYECKUX 3HAHUIM 110 aJI-
re6pe, UX CAMOCTOSITEJIHbHOMY IIOIIOJIHEHUIO, TIEPEHOCY U MHTETPALIUMN;

+ CIIOCOOHOCTD K COTPYAHUYECTBY U KOMMYHUKAILIMU B XO/€ yqe6Hof/'I U BHe-
Y4eOHOM €A TENbHOCTH;

+ CHOCOOGHOCTH U TOTOBHOCTH K ucnoab3oBanuio MKT B nerxax obydenus
1 Pa3BUTU;

+ CHOCOOGHOCTD K CAMOOPTaHU3AINH, CAMOPETYIAIIN U peIeKCHH.

OCHOBHBIM OOBEKTOM OII€HKU NPEAMETHBIX PE3Yy/JIbTATOB II0 aﬂre6pe B
cooTBeTCcTBUU ¢ TpeGoBanuaMu CraHzapTa ABJISETCS CIOCOOHOCTb K PENICHUIO
y4eOHO-TIO3HABATEIbHBIX 1 YI€OHO-TIPAKTUYECKUX 33/1a4, OCHOBAHHBIX HA U3yJae-
MOM y4e€6HOM MaTepuaJie, C UCIOIb30BAHUEM CIIOCOOOB AEHCTBUM, pEJI€BAHTHBIX
COJIePKAHUIO YIEOHBIX IIPEAMETOB, B TOM YHCJI€ METaIIPEAMETHBIX (II03HABATE b
HbBIX, PETYIATUBHBIX, KOMMyHI/IKaTI/IBHbIX) e CTBUA.

OCHOBHBIMH BUJAMHU OI€HUBAHUSI 06pa30BaTeJIbeIX JOCTIKEHUH 110 Ma-
TeMaTHKe SBJISIOTCSA CIMapmosoe, meKyujee U umozosoe.

Cmapmoeoe OICHUBAHME ITIO3BOJISACT YIUTEIIO CIVIAHUPOBATDb JIMYHOCTHO-
OPHEHTHPOBAHHOE O0yJYeHNE, NHANBUAYATU3NPOBATH 0OPAa30BaTEILHBIN IIPOIIECC.
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Texymee OICHMBAHME ITIO3BOJISIET OIIPEACIUTDb YPOBCHD YCBOCHUS HOBOI'O
MarepHrajaa, CTCI€Hb CaAMOCTOATE/IIbHOCTHU yIAIIUXCA IIPHU PEMIEHNN 3a/1aY, XapakK-
TEP NPUMEHCHUS PAllMOHA/IbHBIX CII0CO0OB pPEmcHUA 3a4a9 1 JIP. ,Z[J'IH TEKYIEro
OI€HUBAHMA MOKHO MCIIOJIb30BATDH CJIEAYIOINE METO/bI KOHTPOJIA.

’ MeToabl KOHTPONA B Y4eGHOM npouecce no anreépe ‘

| | |

’ YCTHbI KOHTPO/b ‘ ’ [MMCbMEHHbIA KOHTPOJIb ‘ ’ [MpaKTU4EeCKUN KOHTPOJIb ‘
\ \ \
« ®poHTanbHbIN oNpoc - MartemaTnyecKkunn - ®poHTanbHas UM UHAK-
« NHanBuayanbHbIn JVUKTaHT BMAya/bHasA NpaKTU4ecKas
onpoc . CamocTtositenbHas paboTa
paboTa - [JoMallHAs KOHTpObHas
- KoHTponbHas paboTa pabota
. Pedepar - UccnepoBarenbcKas
. TecT paboTa
. lNpoekTHasa paboTa

Hmozosoe ouenupanme MOXET IPOBOLUTHCS IIOCJIE 3ABEPIICHUS TEMBbI,
pasiesa, yaeGHOro Kypca OCHOBHON MUIM CTapluel IIKOJbI (B YACTHOCTHU, B BUJE
UTOrOBOI arrectanuu). Mrorosas oneHka pe3yJbTaTOB OCBOEHUS YJAIIIMICS
OCHOBHOI 00pPa30BATEIbLHO IPOIPAMMBI BBICTABJISETCS 110 PE3yIbTaTaM IIpoOMe-
’KYTOYHOI M UTOTOBOI aTTeCcTAalu 1 (POPMUPYETCS HA OCHOBE!

+ PE3y/IbTaTOB BHYTPHUIIKOJIBHOI'O MOHUTOPUHIA OOPa30BATEIbHBIX JOCTH-
KeHHui 1o airedpe, 3apMKCUPOBAHHBIX B OLICHOYHBIX JIMCTAX, B TOM 4YHCJIE 3a
IPOMEKYTOYHbIE U HTOTOBBIE PAGOTHI HA MEXKIIPEAMETHON OCHOBE;

+ OLICHOK 32 BBIIIOJIHEHHE UTOTOBBIX PAbOT IO alredpe;

* OLICHKU 32 BBIIIOJIHEHUE U 3AIUTY HHIUBIYAIbHOTO IIPOECKTA;

+ OLICHOK 32 PabOThI, BHIHOCUMBbIE Ha I'OCYAPCTBEHHYIO UTOTOBYIO ATTECTa-
nuio (I'MA) u enquneblii rocygapcTBeHHbli sx3ameH (EI'D).
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MeTtoauyecKkue pekomeHagauuum no GpopmMupoBaHUIO
MKT-KOMNeTeHTHOCTH yyaLiuxcs

HKT-KOMIIETEHTHOCTH 00yJaloNUXcs — YMEHUE CAMOCTOATENLHO pabo-
TaTh ¢ *HPOPMAIIUEH, CIIOCOOHOCTD PEIATh YIEOHO-TIO3HABATENbHBIE 33/1a4H, FIC-
rosn3yd cpeactsa MKT.

HNKT-kOMIeTEHTHOCTb yYHUTEJIsI — YMEHUE, CIIOCOOHOCTh U TOTOBHOCTD
pemaTh npogeccuoHaIbHbIE 33/1aYH, UCIIOJIL3ysl PACIPOCTPAHEHHDIE B JAHHOMU
npodeccnoHaIbHOI obnactu cpenacrsa MKT.

B nensx popmuposanus MKT-koMIeTEHTHOCTH y9aIuxcs: Ipu 00ydeHUN
anre6pe ucnosnb3onaTh cpeactsa MKT MoxHO:

+ HA YPOKax aareopsl;

* BO BHCYPOUHOI AEeSATEIbHOCTH;

* B y4€GHO-UCCIIEOBATEIbCKON U IPOEKTHO JeATEIbHOCTH;

« IIPY UI3MEPEHUU, KOHTPOJIE U OII€HKE IUIAHUPYEMBIX PE3YJIbTATOB.

Jlns Toro 9TOo6b! 3HAYNTENBHO PACIIUPUTD AUJAKTUYECKUE BO3MOKHOCTH
YPOKa MaT€MaTUKHU, YUUTEIb MOXKET HCIOJIb30BaTh ciaeayomue cpeacrsa UKT:
MYJIbTUMEANIHDbIE (DPATMEHTBI TEOPETUYECKUX MATEPHUATIOB, dJIEKTPOHHLIE JU-
JAKTUYECKHE MaTepHasbl, MOJEJINPOBAHUE IE€OMETPUYECKUX (PUryp, roTroBble
HPOrpaMMHBIE IPOAYKTHI (KOMIILIOTEPHBIE TPEHAKEPDI, MHTEPAKTUBHBIE KYPCHI,
kosutekrun DOP u ap.). B moMomp yanurero npejaraeM TEXHOJTOIMIECKYIO Kap-
Ty ypoKa (IpuiokeHue), Ha Koropom ucnosubsyorcs MKT.

JlJ1s1 ycrienmHoro ocymecTBIEeHUsI BHEYPOUHOH, y4eOHO-MCCIEN0BATETbCKON
U IPOEKTHOH AEATEIbHOCTU YIAIIMECsT OCYIIECTBIISIOT TIOUCK HEOOXOAMMOM UH-
¢opmanuu B cetu MHTEpHET, paboTy C 3IC€KTPOHHBIMU Y4€OHUKAMH U IPUIOXKE-
HUSIMH K HUM, CO3JAIOT U PEJAKTHPYIOT KOMIIBIOTEPHBIC IIPE3€HTALNH, BeEO-
CTPAHHUIIBL.

Hcnonbsosanue cpexcts MKT npu obyuenun anrrebpe criocoo6CTByeT:

+ IOBBIIIEHUIO UHTEPECA K IIPEJMETY, MOTUBALIMHN OOYU€HMs, IIO3HABATE b
HOTO UHTEPECa;

* PACHIMPEHUIO BO3MOKHOCTEN MCIIOIb30BAHMS NICTOYHUKOB NH(MOPMAIIL;

+ CO3JIAaHHIO BO3MOXKHOCTEH Ui 1 PepeHIPOBAHHOTO, HHANBUIYAIBLHO-
IO 1 JIMYHOCTHO-OPUEHTHUPOBAHHOI'O OOy4EHUS;

+ IIOBBINIEHUIO 3(P(PEKTUBHOCTU aHATN3A PE3YIbTATOB OOYUEHMSI.

IIpumenenue cpeacts KT B o6yuennn anredpe ¢popmupyer MKT-kommre-
TEHTHOCTD YJall[UXCsl, B PE3YJIbTATE YETO yIalUICs HayIUTCSI:

* ICIIOJb30BATD KAJIBKY/ISITOP JUIsl BBIYUCICHUI;

* OCYHIECTBJIATH PEAAKTUPOBAHNUE U CTPYKTYPUPOBAHUE TEKCTA, UCIIOIb3YSI
CPEACTBA TEKCTOBOTO PENAKTOPA;

* CO3/IaBaTh U PEAAKTUPOBATH TAOIMUIbI, UCIOIb3Ys CPEJCTBA TEKCTOBOTO
peAaKToOpa u peJakTopa TaOJINII;
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+ CO3/1aBaTh Pa3JINYHbIE TEOMETPUYECKHE OOBEKTDI C NCIOJb30BAHUEM BO3-
MOKHOCTEH CIeNnUaabHbIX HHCTPYMEHTOB KOMITLIOTEPHBIX IIPOIPAMM;

+ co3/1aBaTh rpauuecKue OObEKTDI;

* OCYIIECTBJIATH MOUCK nHpopmanuu B MuTepHeTE;

+ cOOMIOATh TPEOOBAHUS TEXHUKHU OE30IIACHOCTU IpU padoTe € yCTpou-
creamu MKT.

lpunoxxeHne

TexHonornyecKkas Kapta ypoka N2

Tema ypoKa

Tun ypoka

Popmupyemble
pesynbTatbl

lpegmeTHbie:

JIn4HOCTHBbIE:

MeTtanpegmeTHble:

MnaHnpyemsbie
pesynbTartbl

OCHOBHble
MOHATUSA

CpeactBa UKT,
ucnosb3yemMble
Ha ypoKe

lporpammHoe
obecrieyeHmne

O6pa3oBare/ibHble
UHTEpPHET-pecypcChbl
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OpraHu3alUMOHHaA CTPYKTypa ypoKa

dtanbl
nposeaeHus
ypoKa

3agaHusa gns yyauuxcs, BbiNnoJIHEHUE KOTOPbIX
HpVIBe,Cl,éT K LOCTUXKEHMUIO NJTaHUpPyeMbIX

®opma pesynbTaToB
opraHu-
3aumm
UAAKTU-
YA Pa6ouas Ava
Y4ye6HUK YyecKue
TeTpaab
mMarepuanbl

CpeacTtBa
UKT

1. OpraH1M3auMnoHHbIN 3Tan

2. NocTtaHoBKa GpopmupyeMbIX pe3ynbTaTtoB U 3agay ypoka. MotuBauus y4e6Hon
OefATeNbHOCTU yyalluxcs

3. AKTyanusa-
LiMA 3HAHUN

4. U3y4yeHue
HOBOro mare-
puana

5. NMepBuHYyHOE
3aKpenneHue
HOBOro mare-
puana

6. UToru ypoka

7. Undpopma-
LMa 0 goMall-
HeM 3afjaHuun

185




MeToauyeckue peKkomeHaaumMm no opraHu3auum
y4yeoOHoO-UccneaoBaTe/iIbCKOU U MPOEKTHOMN
AEATe/IbHOCTU yYalyuxcs

IIpoexT — »TO BUJ y4eOHOU JieATENbHOCTH, HAIIPABJIEHHDIA Ha PeIleHue
KOHKPETHOH y4eOHO-TIO3HABATEIbHON IMPOOIEMBI C 3apaHee 3aIUIAHMPOBAHHDBIM
PEe3yIbTaTOM.

YuebHo-ucCcae0BaTENbLCKAS PadoTa — 3TO PEIIEHUE MCCJIEL0BATENIbCKON
3a/1au C 3apaHee HEU3BECTHDBIM PE3yJIbTaTOM, PEACTABIIIONEe COO0M CaMOCTO-
ATETbHYIO TBOPYECKYIO padoTy, UMUTHUPYIOIIYIO HACTOSIIEE HAYYHOE MCCIEN0BaA-
HUeE (B YaCTHOCTH, YJalUeCsl y4aTCsl BbIIBUIATh TUIIOTE3bl U MPEJIaraTh CIOCO-
Obl UX IPOBEPKH, TVIAHUPOBATDL U pabOTATD I10 ILJTaHy, NCKATh ONTUMaIbHbIE U He-
CTaHJAPTHBIE PEIICHUS IIOCTABIEHHOM 3a1auu U Ip.).

Yue6HO-UCCIeA0BATENbCKASA U IIPOEKTHAS JI€ATEIbHOCTh HAa YPOKaX ajired-
pbl HaIIpaBJIeHa:

+ HA MTOBBIIEHNE NHTEPECA YIAIUXCS K IPEAMETY, MOTUBAIIMH YU4eOHOIM Jie-
ATETbHOCTH, PA3BUTUE [T03HABATE/ILHOMN J€ATETbHOCTH;

* pasBUTHE KOMMYHUKATHUBHBIX YMEHUIL;

« popMUpOBAHME UCCAENOBATENLCKAX YMEHUM: BBISBIATDL IIPOOIEMY, CTa-
BUTD IIEJIA U 33Jja4U UCCIEOBAHUS, BBIBUTAaTh TUIIOTE3DI;

« popMUpOBAHME YMEHUN OCYIECTBISATD IUTAHUPOBAHUE, CAMOKOHTPOJID,
pedaexcuio 1 caMoaHaIU3 CBOE JIeATeTbHOCTH.

[Ipu BLIIOSHEHUM Y4E€OHBIX IIPOEKTOB I10 alrebpe ydamuiics HayduTcs:

* AHAJIM3UPOBATH (PPArMEHTHI PAOOT YUEHBIX-MATEMATUKOB;

* OIIKCHIBATH UCTOPUIO MATEMATUIECKUX OTKPBITUI;

* OLIEHUBATb BKJAJ[ BbIJAIONUXCA YYEHLIX-MATEMATUKOB B pPa3BUTUE
HAyKU;

« IPEJACTABIATD PE3YJbTATBI U3MEPEHUI C TOMOIIBIO TA6INII, TPapUKOB U
BBIABJIATDH HA 3TOM OCHOBE SMIIUPUYECKUE 3aBUCUMOCTH;

* paccMaTpUBATD MPAKTUYECKUE TPUIOKEHUS MATEMATHIECKUX 3HAHUIA;

« IPUMEHATH MaTEMATUIECKIE 3HAHNS B OBITY U B TEXHUKE;

* AHAJIM3UPOBATDH CBA3b MATEMATUKH C JIPYTUMU €CTECTBEHHBIMU HAaYKaMHU.

KpuTtepum olleHKHU NPOEKTHOM U Y4eOHo-UccneaoBaTe/IbCKON
AEATEeNIbHOCTU yYaLUXCH

1) Ob6ocHoBaHmne npobGiemMbl IpoekTa (MCCIEIOBAHNA) U IUITAHUPOBAHHE
CII0COGOB €€ peleHus.

2) IlocraHoBKa 1esIel U 3aa4 UCCIeLOBaHUs, IIyOUMHA PACKPBITHS TE€MbI
IPOEKTa (MCCAELOBAHMUS).
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3) BapuaTUBHOCTD IPEACTABIECHHBIX HCTOYHUKOB MH(POPMAIIHI, METOJIOB
UCCIEJOBAHUS, T1€1€CO0OPA3HOCTD UX UCIOIb30BAHMS.

4) Anpanus xozna padoThl, (POPMYJIUPOBKA BBIBOJOB U OI[€HOK, BBISIBICHUE
NEePCIEKTUB JAJIbHEHIIEero NCCIeOBAHUS.

5) OpUrnHaJILHOCTb BBICKA3AHHBIX WJIEH, pealn3anys paljiOHATbHBIX U
HECTAHAAPTHDIX PEIICHUMN.

6) OdopmieHre TPOEKTHOTO IPOAYKTA (PE3YIbTATOB UCCIENOBAHMUA), Ka-
YECTBO IPOBEIEHUS ITPE3EHTAIUN.

7) ITpaxTHyeckast HAPABIECHHOCTD IIOTYy4E€HHBIX PE3YIbTATOB.

ITpu onenke nmpoekTa (MCCIEJOBAHMS) CIEAYET ONPEAEIATD IPEXKIE BCETO
Ka4eCTBO PaOOTBI B I1€JIOM, 4 TAK)KE IIPOSIBICHHBIE IIPU 3TOM YMEHHS IIPOEKTHPO-
BaTh y4eOHYIO JesATeIbHOCTb. OTMETHM, YTO yYUTETb MOMKET YCTAaHABJIUBATL U
Apyrue KpUTEepUH Ha OCHOBE CBOETO ONBITA M MATEMATUIECKOM IOATOTOBKY yda-
IUIXCS.

TexHoN0OrMA opraHM3aLuu NnpoBefeHnusa
y4yeOHO-UuccneaoBaTe/ibCKOW U NPOEKTHOMN AeATEe/IbHOCTHU

Mnan opraHnM3auuun npoeKTHoﬁ [AeATe/IbHOCTU
(pekomeHpauumn ana yuutens)

HasBaHue npoekrta

Uenn npoeKra

lnaHupyemble lMpegmeTHble:
pe3ynbTarbl

JIN4HOCTHBIE:

MeTtanpegmeTHsble:

O6Lasa xapaKTepUCTUKa NpoeKTa

Tun npoekra:

Buabl 1€9TeIbHOCTH yHaLlnXCsl:
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Popma opraHusaumnm:
MpoAo/MKUTEIbHOCTb BbiMOJHEHUS:

Pe3ynbtar (MpoAyKT) AESAT€/IbHOCTH:

MnaH peanu3auum npoeKTa

6noaeHune, nsyveHve
JIOKYMEHTaLMK U T. [.

[NeaTenbHOCTb [eaTenbHoCTb
dtanbl CopepikaHue atana
yyawmxcs yyutens
1 2 3 4
1. OpraHu3auus feaTenbHOCTU
MorpyxeHne | OnpeneneHne TeMbl O6cyKaatoT TeMbl MoTuBMpyeT ydalmx-
B NPOEKT W Lenen npoekra. NnpoeKTa B rpynne CSl Ha MPOEKTHYIO Je-
dopmupoBaHue rpynn (rpynnax) u ¢ yuure- ATENIbHOCTb.
(rpynnbl) nem PacckasbiBaer, 4to
TaKoe NPOEKT U Me-
TO[ NPOEKTOB.
MNMomoraert B nocra-
HOBKe Npobnembl.
lNomoraet dpopmupo-
BaTb rpynny (rpynnbl)
MnanupoBa- | OnpegeneHne o6bEMa Pacnpegensior 064- OKa3blBaeT He06X0-
Hue paboT Ans KaxKaow 3aHHOCTU BHYTPU AVMMYIO OpraHn3aLm-
rpynnbl (41eHOB rpynnel. Kaxxaas OHHYIO U KOHCY/bTa-
rpynmnbl). rpynna BblGUpaeT Te- | TUBHYIO MOMOLLb
CocTaBneHue nnaHa My paboTbl U UCTOY-
paboThbl: onpeaeneHme HUKK MHbOPMaLMK.
MCTOYHUKOB MHbOpMa- | CocTaBngatoT NnaH pa-
LMK; onpefeneHne cno- | 60Tbl Haj NPOEKTOM.
co60B cOopa AaHHbIX; BbipabatbiBatloT Kpu-
onpeaeneHve cnocoba | Tepun pernameHTa
npeacTaBneHns pe- M OLEHKKN paboTsl
3ynbTaTa; onpeaeneHve
KpUTEPUEB U perna-
MEHTa OLLEHKM paboTbl
2. OcyuwecTB/ieHUE AeATeNbHOCTU
Céop C60op nHdopmaLnu BbinonHs0T paboTy lMomoraet B nayye-
nHbopma- pasnnyHbIMK MeToa- HaJ NPOEKTOM HUKM nHGOopMaLun.
Lmu MU: MeToZ onpoca, Ha- HabniogaeT, coBetyer.

AHanusumpyer rpynno-
Bble B3aMMOOTHOLLE-
HUMA
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OKOHYaHue

1 2 3 4
O6o6ueHrne | AHanu3s noay4eHHom AHanM3upyloT Nony- KoHTponupyerT, Ha-
pesynbTa- MHbOPMaLMK, noaro- YyeHHyto nHdopma- 6noaaeT, coBeTyeT

TOB, BbIBOAbI

TOBKa K €€ npeacraB-
NeHuto

MO, BbIMOMHSAIOT
odbopmneHne rnpoeKT-
HOWM pPaboThl

3. lNpeacraBneHune

pe3ynbLTaToB U UX OLleHKa

Mpe3eHTa- OT4€T yyacTHMKOB npo- | lNpeacTtaBasioT Cnywaert, npn Heob-
ums €KTa 0 npojaenaHHoM NPoeKT XOAUMOCTHU 3a[aéT
paboTte BOMPOCHI, 06061LaET,

KOMMEHTUPYET Bbl-
CTynneHus

OueHka npo- | OueHKa KoHe4yHoro pe- | OueHuBatoT paboTty YyacTBYET B KONNEK-

Luecca v pe- 3y/bTaTa KONJIEKTUB- KaXKaoro yfeHa rpyn- | TUBHOM aHanun3e u

3ynbTaToB HOWM LeATENbHOCTH. Nbl (KaX40W rpynnbl). | OUEHKe pe3ynbTaToB

paboThl AHanNM3 AOCTUKEHNS AHanuaupytoT, 6blna npoeKTa.

NOCTaBNIEHHOM LieNu.
Pednekcusa

S OCTUIHYTa No-
CcTaBJ/IeHHas Lefib.
[MpoBoadAT pednekx-
CUIO CBOEN flesATeNb-
HOCTH (CM. BnaHK
pedbneKkcun)

MpoBoauT pednek-
cuio.

OueHunBaeT cBolo ae-
ATENbHOCTb NO neaa-
rOrM4ecKkoMy pyKo-
BOACTBY A€ATENbHO-
CTblO AeTeun

KapTa oLEeHKU NPOEKTHON AeATEeIbHOCTU

Ha3BaHue npoeKta

Ipynna:
MNapameTpbl CamooueHKa! | BaaumooueHKa' OU‘eHKal Cpeanui
yuyutens 6ann
1 2 3 4 5

BbinonHeHue pa-
60Tbl NO NPOEKTY

MaTtemaTnyeckas
TOYHOCTb

I OnennBaercs 1o naTuGAUILHON CHCTEME,
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OKOHYaHue

1 2 3

5

OdopmneHune pe-
3yNbTaToOB MPOEKTa

KayecTtBO npea-
CTaB/IEHUS pe3ysib-
TaToB (aHanu3 Bbl-
CTYrJIeHUA)

MToroBbi 6ann

bnaHk pednekcum

Bonpoc

oTBet

1. NoHpaBMNOCh 1M Bam y4acTBOBaTb B MPOEKTHOM
[eaTenbHoCTH?

2. KaKkon atan paboTbl Haj NPOEKTOM OKa3ancsa Ans
BacC camMblM MHTEPECHbLIM?

3. Kakom atan pa6oTbl Hag NPOEKTOM OKa3ancsa ans
BacC camblM CNOXHbIM? loyemy?

4. Kakue 3HaHWs Bbl NONy4MNKn B xoae paboTbl Haj
NPOEKTOM?

5. loBOMbHbI /Y Bbl CBOMM y4acTMem B paboTe
rpynnbl (€CAKN HET, TO No4yemy)?

6. KaK Bbl OLeHUTe B3aUMOOTHOLLEHUS B Ballen
rpynne Bo BpeMs paboTbl HaJ NPOeKToM?
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