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HPEAUCJIOBUE

YuebHo-meToanueckoe nocodre npeaHa3HauYeHo sl

— OpraHu3alliy NPAKTUYECKUX 3aHITUH M0 JUcHUILUIMHAM «MeToauka o0ydeHus
Y BOCNIHUTaHUs (MaTeMaTuka)y», «HacTHas MeToArKa 00yUYeHUs] MaTeMaTHKE»,

— Pa3IMYHBIX BUIOB TEKYIIErO KOHTPOJI,

— MOJITOTOBKM K aBTOMATHU3UPOBAHHOMY TECTUPOBAHUIO, MPETyCMOTPEHHOMY
paboueit mporpammoii kypca «Metoauka 00ydeHus: U BOCIUTaHUs (MaTeMaTHKa)y,

— TOJITOTOBKM K TOCYJApCTBEHHOMY OJK3aMEHy II0 METOJAUKE OOYyJYCHUS
MaTeMaTHKe.

TecToBas 6a3a MOXKET CTaTb OCHOBOM JJIsi pa3padOTKU TECTOB. OCTATOYHBIX
3HaHUM, YCTHBIX OMPOCOB U APYrUX (POpM KOHTPOJISI MO AUCIHUILIHHAM «MeToanka
oOydueHuss uU BocnuTaHusi (Maremartuka)» U «YacTHas MeToAauKa OOydeHHUs
MaTeMaTUKE.

ba3za TecToBBIX 3ajaHU TIPEICTABIICHA IBYMS TUIIAMU 3aTaHHM.

3ajaHusT TEPBOrO THUIIA HAMPABJICHHI HAa MPOBEPKY B3HAHUM OCHOBHBIX
TEOPETUYECKUX MOJOKEHUN YACTHON METOAUKHN OOYUYEHUSI MATEMaTHUKH.

B 3ajmaHusix BTOpOro Tuma ONHMcaHa HEKOTOpas IMeaaroruuyeckas CHUTyalus,
KOTOPYIO CTYACHTY NPEACTOUT PEIIUTh, TPU 3TOM MPEAJaraloTcsi BO3MOKHBIC
OOBSCHEHUS WJIM BapUAHTHI PEIICHUSI CUTYAIlMH, U3 KOTOPHIX HEOOXOIUMO BHIOpATh
noaxoasmmii. Ecnu mpu 3TOM BBIOpaHHBINM BapuUaHT HE COBMAJAeT C BapHAHTOM
aBTOpa MOCoOMs, TO CTYACHT JOJKeH oO0ocHoBaTh: (1) CBOW BBHIOOpP MUCHMEHHO U
MPEJIOCTaBUTh CBOE peIleHUE MpernojaBareiato, Wik (2) yCTHO WM HMHHMIIMHPOBATH
TaKuM 00pa3oM JUCKYCCHIO B IpyIIIIE.

Jlns  ynoOcTBa BCe BOMPOCHI pa30UTHI Ha TEMbI, COOTBETCTBYIOIIHE
COJICPKATEIIbHO-METOIUYECKUM JIMHUSIM IIKOJBHOTO Kypca MaTeMaTUKH, 4YTO
MO3BOJISIET UCTIOJIb30BAaTh MOCOOHME B KAYECTBE COJIEPKATEIHHON OCHOBBI JISI

MIPOBEICHMS  TIPAKTUYECKUX 3aHSATUH W CEMUHAPOB IO METOJIUKE OOyUYCHHUS
MaTeMaTHUKeE,

OpraHu3alid  KOHCYJbTAallMd B  TEPUOJA  NPOXOXKACHUS  CTyACHTaMHU
MeIarOrMuYeCKuX MPaKTUK,

CaMOCTOSITEIILHOTO U3YUYE€HUS OTACIBHBIX BOIPOCOB YACTHON METOIUKH.

B npunoxeHusx gaHbl pelieHHs 3ajay THUIOBBIX U TMOBBIIIEHHOW CIOKHOCTH,
JEMOHCTPUPYIOUIUE JIOTHUKY HU3JIOKEHUSI COOTBETCTBYIOIIUX BOIPOCOB IIKOJBHOIO
Kypca MaTeMaTHKH.



MN3YYEHUE YUCEJ B LIKOJBbHOM KYPCE MATEMATHUKH

1. YwcnoBas TMHUS MIKOJIBHOTO Kypca MaTEMATUKU U3Y4YaeTCsl B!

a) 1-6 knaccax,

0) 1-8 knaccax,

B) 1-11 knaccax,

r) 5-9 knaccax,

n) 5-11 kmaccax.

2. YwucnoBasi TMHUS CTPOUTCS (HadajbHas IKOJAa) Ha OCHOBE

a) HM3MEpPEHUs BEJIMYUH,

0) pacrojoxeHus yucia (TOYKH) Ha KOOPJMHATHOU MPSIMOH,

B) pEIICHHs YpaBHEHUI (TOMCKA HEU3BECTHBIX),

r) cueTa IpeIMETOB (JIEMEHTOB MHOXECTBA).

3. B HavanpHOI 1IKOJIE B paMKaX YMCIOBOW JTMHUH YYaIUECs OCBAUBAIOT

a) MaTeMaTUYeCKUW  S3bIK, Yy4yaTCid UYHUTaTh MaTEMAaTHYECKUM  TEKCT,
WCMOJIb30BaTh MAaTEMAaTUUYECKUE TEPMHUHBI JJISI ONUCAHUA SIBIICHUW OKPYKAFOIIETO
MHpA,

0) mpuemMbl YCTHBIX M TUCbMEHHBIX BBIYUCICHUH, NPUKUAKU, MEXKIAY HX
KOMIIOHEHTaMH U pe3yJIbTaTaMH,

B) MPUHIUIIBI 3aITUCU U CPABHEHMUS 1IEJIBIX HEOTPHUIIATEIIbHBIX YHCET,

I') pa3IW4yHbIe BEIMYUHBI U O0IIKE MPUHIUITBI UX U3MEPEHUS,

J1) CMBICJ M CBOWMCTBA apu(PMETHUECKUX JEHCTBUM, B3aUMOCBSI3H MEXy HUMH,

€) CMBICII IOHATHS HATypaJIbHOTO YHCIIA U HYJIA,

) CIOCOOBI BBIMIOJTHEHUS IEUCTBUI CO 3HAUCHUSIMU BEJIMYUH (MMEHOBAaHHBIMU
YUCJIAMH),

3) CHOCOOBI 3alMCH BBIPAKECHUM M CBONCTB YHCENI C IOMOIIBI OYKBEHHOM
CHUMBOJIUKH,

M) CHOCOObI HAXOXACHUS HEU3BECTHBIX KOMIIOHEHTOB CJIOXKEHMUS, BHIUUTAHMUS,
YMHOXEHUSI U ICJICHHUSI.

4. B HavanbHOM 1IKOJIE B paMKaxX YKCJIOBOM JIMHUM yYallluecs 3HAKOMSATCS C

a) MaTeMaTWYeCKUM  SI3BIKOM, Yy4yaTcsl 4YUTaTh MaTeMaTU4YeCKUM TEKCT,
HCIIOJIb30BaTh 'MATEMATUYECKUE TEPMHUHBI [JII ONMCAHMS SIBJICHUN OKPY>KalOIIETOo
MHpa,

0) mpueMaMy YCTHBIX U MUCbMEHHBIX BHIYUCIICHHM,

B) - TIPUHIIUMIIAMH 3aMKUCH U CPABHEHUS 1I€JIBIX HEOTPULIATEIbHBIX YUCET,

I') pa3IWYHBIMH BEJIMUYMHAMU U OOIIUM MIPUHITUTIOM MX U3MEPCHUS,

J1) CMBICJIOM M CBOMCTBaAMHU apu(METUUECKUX JCHCTBUN, B3aUMOCBS3HIO0 MEXKTY
HUMH,

€) CMBICIIOM MOHATHS HATYPAJTIbHOTO YHUCIIA U HYJIA,

) crocoO0aMH  BBITIOJIHEHHWS ~ JCMCTBUM €O  3HAUYCHUSIMU  BEJIMYUH
(MMEHOBaHHBIMH YMCIIAMHU ),

3) cmoco0aMM  HAXOXKJIEHUST  HEM3BECTHBIX  KOMIIOHEHTOB  CIIOKEHMS,
BBIYMTAHUS, YMHOXKEHHUS U ICJICHHUS.



5. BrImyckHMKaM HaYagbHOW IIKOJBI ObLIa TPEIJIOKEHA CEpHs TECTOBBIX
3aJlaHuii, MaKCUMAaJbHO IIMPOKO OXBATHIBAIOIIMX MAaTepHall HayaJbHOTO Kypca
Marematukd. Kakue  0a3oBble  3HAHMS, YMEHUS W  HABBIKU  JIOJDKHBI
MPOJIEMOHCTPUPOBATH BBIMYCKHUKH IPHU BBIMOJHEHUU CIIEAYIONIETO 3ajgaHust: «Jlan
pan uucen: 2198, 384, 5036, 53, 3048, 538, 429, 393, 5306, 371. Bepubl i
yTBepxKIeHus: (a) B aToM psay ecTb 4MClIo nambscom mpuoyams uiecmsb. (0)
Tpex3HauHbIX YKCET B 3TOM psALy OoJibllie, YeM YeThIpeX3HauHbIX. (B) B aTOM psigy
pOBHO 4 HeueTHbIX yucia. (r) PazHocTh caMoro 00JBIIOT0 M CaMOro MaJE€HbKOTO U3
naHHBIX urcel MeHbine 5000»?

a) aHaJau3 MaTeMAaTHUYECKUX MOJEIIEH,

0) aHaNMM3 MaTeMaTHYCCKHX OOBEKTOB,

B) BJAJCHUE MAaTEMaTUYECKUM SI3BIKOM,

I') BIIAJeHUE TPUEMaMH YCTHBIX M MUChbMEHHBIX BEIYMCICHUN,

1) BIIaJIeHUE CIOCOO0aMU HAaXOXKJIEHHUS HEU3BECTHBIX KOMIIOHEHTOB CIIOKEHUS,
BBIYUTAHMS, YMHOKCHUS U JICTICHUA,

€) OCO3HaHUE CMbIC/Ia TOHATHI HATYpaJIbHOTO YKCia U HYJI,

) OCO3HAHHE CMbICIIA U CBOMCTB apu(PMETHUECKUX JEHCTBUN, B3aUMOCBSI3bIO
MEXy HUMH,

3) MPUMEHEHHE MPUHIUIIOB 3alMCU U CPABHEHUS IIEJIBIX HEOTPUIIATEIIbHBIX
YHCeJ K pEeHISHUIO0 3a/1ad,

M) yMEHHE HWCIIOJIb30BAaTh MATEMAaTHUCCKUE TEPMHUHBI JUIsI ONMCAHUS SBJICHHUMA
OKPYXaIOILEro MHUpa,

K) yMEHHE YUTaTh MAaTEMaTHYCCKUI TEKCT.

6. IlpenmeTHBIC pe3ynbTaThl U3YUEHHUS MPEIMETHON oOjacTh «MaremaTuka u
uH(popMaTHUKa» JOJDKHBI  OoTpaxkarb, cormacHo ®OI'OC  ocHoBHOro 00IIErO
00pa3oBaHUs:

a) 3HAKOMCTBO C WCTOPUEH pa3BUTHUS TMOHSATHUA 4YHCIAa W C METOIOM
pPaCHIMPEHUSI YUCTIOBBIX MHOKECTB;

0) OBIajeHHE HABBIKAMU  YCTHBIX, TMHCHBMEHHBIX, HWHCTPYMEHTAIbHBIX
BBIYHCJICHUH,

B) pa3BHUTHE MPEJCTABICHUN O YMCIIE W YUCIOBBIX CHCTEMaxX OT HaTypaJbHBIX
710 IEHCTBUTEILHBIX YUCEN;

I') pa3BUTHE YMEHUI periaTh TEKCTOBBIC 3a/1a4H.

/. B IlpumepHoil yueOHOI mporpaMme Mo MaTeMaThKe (OCHOBHAs IIKOJA),
KOHKpeTu3upyercss uenp wuszydenuss uucen B HIKM: «conmepxkanume pasnena
«Apubmetrkarn

a) CIYXuT 0a30H 1Jis JaJbHEHNIIEro U3y4YeHUs yHallluMKICs MaTeMaTHKH,

0) cmocoOCTBYeT MNPUOOPETEHUIO TMPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX
B IIOBCEJHEBHOM JKU3HU,

B) CIIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBITUICHHUSI,

r) crnocoOcTByeT (hOPMUPOBAHUIO TAKUX MPUEMOB YMCTBEHHOU JIEATEILHOCTH,
KaK CUCTEMaTHU3aIlMs, aHAJIN3, KOHKpeTH3aIus, 00001IeHne, CHHTE3, Kiiaccuukanus,

1) crmocoOcTByeT (HOPMUPOBAHUIO YMEHHS TIOJIB30BATHCS AITOPUTMAMID.



8. VYkaxuTe HEMOJHYIO MOJENb 3a7aun: «PaccTosHue mo xene3Hon Jopore oT
Apxanrenbcka 10 Mocksl 1132 kM, ot Mockssl 10 baky — 2561 kM, a oT baky g0
barymn — 898 kM. CkolbKO KHUJIOMETPOB HY)KHO MpPOEXaTh IO JKEJIEe3HOM I0pore,
yT0OBI U3 ApXaHreibcka nmpuexaTth B batymu uepe3 MockBy u baky?».

a) 0) Ne | HaceneHHbIE IyHKTBI Pacc(:g;)mne
1 |Apxanrensck — MockBa | 1132
A-M — 1132 km 2 |Mocksa — Baky 2561
M-bk — 2561 km ¢ ? 3 |Baky — Barymu 898
bk-br — 898 kM 4 | Apxanrenbck — Mocksa — | ?
baky — batymu

9. CogmepxaHue YUCIOBOW JUHUU B OCHOBHOWM IIKOJE HM3Yy4aeTCs B paMKax
cnenyromux moayiei (ITpumepuas OOIT ocHoBHOTO 00I1IETO 00pa30BaHMS):

a) /JlelicTBUTENbHBIC YUCIA.

0) JleneHue ¢ ocTaTKOM.

B) poOu.

r) Wsmepenus, npuOIKeHMs!, OUEHKH.

n) KomrekcHbie unca.

e) HarypanbHble uncia.

k) lloox)uTenbHbIC U OTPUIIATEIBHBIE YHCIIA.

3) PacmupeHue noHATHS 4KcIa.

u) ParnuonanpHbIE YKCIIA.

k) llemsie uncna.

1) YwucioBble MOCIEA0BATEILHOCTH.

10. Monynb «HaTypanbHble unciia) BKIIOYAET U3YUCHHUE CICTYIONINX TEM:

a) Harypanbubiii psia. JlecsituuHas cuctema CUUCICHHS. ApUpMETHYECKHUE
JCUCTBUS C HATypaIbHBIMU YKciiaMu. CBOMCTBA apru(hMETHIECKHUX JTCHUCTBUIA.

0) UYucnoBble BbIpOXKEHUS, 3HAYCHUE YHUCIOBOTO BbIpaxeHusa. [lopsmok
NEeUCTBUI B YMCIIOBBIX BBIPAKECHUSX, UCIOJIb30BAaHUE CKOOOK. PelieHne TeKCTOBBIX
3a/1a4 apu(PMeTHYEeCKUMHU CIIOCOOaMHU.

B) Menutenn m kpatHele. CBOWcTBa M NpH3HAKU JeauMOCTH. I[IpocTeie u
cocTaBHble uHciia. Pa3iokeHue HaATypalbHOTO 4YHCIIa Ha MPOCTHIE MHOMXHUTEINH.
JleneHue ¢ OCTaTKOM;

r) lIpolieHThl, HaXOXKJIEHHWE MPOLEHTOB OT BEJIMYMHBI U BEIUYUHBI MO €€
MPOIICHTAM.

1) OTHOIIEHUE; BbIPAXKEHUE OTHOIIEHUS B MPOLICHTAX.

e) IIpomopuusi; OCHOBHOE CBOWCTBO MPOMOPLUU

k) CTeneHp ¢ HaTypaJlbHbIM [T0KA3aTENEM;




11. Moaynb «JlpoOu» BKIIOYAET U3yUEHHE CIACAYIOUINX TEM:

a) Yactb U 11e510€; HaXOXKACHUE YaCTH 110 U3BECTHOMY IEJIOMY U I[EJIO0TO MO €ro
U3BeCTHOM yacTu. Jlomu u apo0u.

0) OObikHOBeHHbIe Apodu. OcHOBHOE CcBOWCTBO Jpobu. CpaBHEHHE
OOBIKHOBEHHBIX JApoOed. Apu(pMeTHUEeCKHE AEUCTBUSA C OOBIKHOBEHHBIMU IPOOSIMH.
HaxoseHre 4acT OT LEeNI0ro U LEeIoro Mo €ro YacTu.

B) Jlecaruunsie apo6u. CpaBHEHHE ACCATHYHBIX ApoOei. ApudmMeruyeckue
JIeUCTBUS ¢ JAecaTUuHbIMH ApoOsimu. IlpencraBienue aecsITUYHOW ApoOU B BUJE
OOBIKHOBEHHOU ApOOU M OOBIKHOBEHHOMW B BUIE IECATUIHOM.

r) IIponeHThl; HAXOXJIEHHWE MPOLIEHTOB OT BEIMYHMHBI W BEIUYHMHBI IO €€
npoueHTaM. OTHOIIEHWE; BBIpAKEHHWE OTHOIIEHUA B mporeHTax. [Iponopuus;
OCHOBHOE€ CBOMCTBO IIPOIOPIIHH.

n) Pelienne TeKCTOBBIX 3a7a4 ApU(PMETHUECKIMU CIIOCO0aMU.

€) MHOXECTBO pallMOHAIBHBIX YHCEI; PAMOHAIBHOE YMCIIO KaK OTHOIICHUE
m/n, Tie M — 1eoe Yncio, a N — HaTypajbHOE.

12. Monynb «PanmoHanpHbIe YMClia» BKIIOYACT U3YUCHHE CIACIYIOIINX TEM:

a) OObikHOBeHHble JApoOn. (OCHOBHOE CBOWMCTBO ~Jpobu. CpaBHEHHE
OOBIKHOBEHHBIX ApoOeil. ApupMeTnyeckue AEUCTBUS € OOBIKHOBEHHBIMU JIPOOSMH.
HaxoseHue 4yacT OT 1eN0oro U Leoro mo ero 4YacTu.

0) Hecsatuunbie npoOu. CpaBHEHUE NECATUYHBIX ApoOel. Apupmernyeckue
JOEUCTBUS C JecATUYHbIMHU JpoOsimu. llpencraBieHue aecsiTUYHOW OpoOH B BHE
OOBIKHOBEHHOM po0OU U OOBIKHOBEHHOM B BUJIE JECSITHUHOM.

B) llonoxuTenbHble M OTpULIATENBHBIC YHUCIA, MOIYJb uyuciaa. MHOXKECTBO
LEJIbIX YHCEIL.

r) MHOXECTBO pallMOHAIBHBIX YHCEIN; PAMOHAIBHOE YHUCJIO KaK OTHOLICHHE
m/n, re M — 1eoe Yncio, a N — HaTypaibHOE.

n) CpaBHeHHE  pallMOHAIBHBIX  Yuceld.  ApudmeTudyeckwe  ACHCTBHS
C pallMOHAJILHBIMU YMCIIAMU; CBOMCTBA apu(PMETUUECKHUX JEHCTBUM.

e) CreneHs C LENIbIM TTOKa3aTeIeM.

13. Moaynb «JleiicTBUTEIbHBIC YHCIIA) BKIIOYAET U3yUEHUE CICAYIOMNX TEM:

a) MHOXeCTBO HATypaJIbHbIX YHCET.

0) MHOXeCTBO IE/IbIX YUCE.

B) MHOXECTBO pallMOHAIbHBIX YHCEI; PAIMOHATIBHOE YMCIO KaK OTHOILECHHE
m/n, rie m = 1eNoe YncIo, a N — HaTypalbHOE.

r) KBaaparublii KOpeHb U3 uncia. KopeHb TpeThell CTeneHU.

1) Ilonarue o0 wuppammoHasbHOM umcie. MpparmoHaTbHOCTh YHCIa ﬁ 151
HECOM3MEPUMOCTh CTOPOHBI W JWAroHald KBajapaTa. JlecsaTuuHbie MNpUOTUKEHUS
MppalrOHaIbHbBIX YUCEIL.

e) MHOXKECTBO JEUCTBUTEIBHBIX YHCEI;, IIPEICTABICHUE JIEMCTBUTEIIBbHBIX
gyucesl 0eCKOHEUHBIMU IECSITUUHBIMU Apo0siMu. CpaBHEHHE JIEHCTBUTEIILHBIX YHCETT.

k) KoopnunatHass mpsimas. M300pakeHue YHCeNn TOYKAMH KOOPJIUHATHOM
npsaMoil. YucioBble MPOMEXKYTKH (MHTErpalus ¢ JHHHEH «AHaIUTUYecKas
TEOMETPUSI»).



14. Monynbp «M3mepenus, NpuUOIMKEHHs, OLEHKW» BKJIIOYAECT H3yUCHHUE
CIEAYIOIINX TEM:

a) Pa3mepnl 0OBEKTOB OKpyXkaromero mMupa (0T 2JIEMEHTApHBIX YaCTHI[ O
BcenenHoit), IIUTENbHOCTh TMPOIECCOB B OKpYKawllem Mupe. Bbijenenue
MHOYUTENS — CTENIEHU JECATH B 3aIIMCH YHCIIA.

0) Illkaybl ¥ BETUYHHEI.

B) [lpubmmx€HHOe  3HAYEHUWE  BEJIMYMHBI, TOYHOCTh  MNPUOIMKCHHUS.
OkpyriieHue HaTypalbHBIX YUCEN W JeCATHYHBIX ApoOeil. [Ipukuaka u oleHka
pPE3yJIbTATOB BBIYMCIICHHM.

r) H3Brnedenne apupmMeTHUECKOro KOPHS U3 HaTypaIbHOTO YHCIIA.

n) [IpubmmkEéHHOE BEIYHCIICHUE JTOTapru(MOB.

e) Ilpubnmx€HHOE BBIUHUCIECHUE 3HASICHUI TPUTOHOMETPUUECKUX (PYyHKIIUM.

K) UeTbIpéXx3HAUYHbIE MATEMATHYECKHUE TAOTUIBI.

15. Monyne  «YwucioBble  MOCIENOBATEILHOCTHY  BKIIOYAET  HU3y4YEHHUE
CJIIEIYIOLIUX TEM:

a) HarypanbHblii psig M KpaTHBIE YUCIIA.

0) IloHsATHe YMCIOBOM MOCIENOBATENBHOCTU. 3aJaHUE MOCIEA0BATEILHOCTU
peKyppeHTHOM dhopmyIioii u Gpopmysoit N-ro yieHa.

B) Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyinbsl N-ro uieHa
apu(pMETUYECKON U TEeOMETPUYECKOM MPOrpeccHii, CyMMbl MEPBBIX 7 YJICHOB.
N300pakeHre 4iIEHOB apU(PMETUYECKOM U TE€OMETPUUYECKON MPOrpeccuid TOYKAMHU
KOOPJIMHATHOW TUIOCKOCTH. JIMHEWHBIM W 3KCNOHEHUHANbHbIA POCT. CIIOXKHbIE
MIPOIICHTHI.

r) Ilpenen nmociaenoBaTenbHOCTH.

n) beckoHeuHo yObIBaromiasg. reoMeTpuyecKas MOCIEI0BAaTENbHOCTh U €€
cymma.

16. Monynb «PacuimpeHue MOHSTHS YMCa» BKIIOYAET U3YUYCHHUE CIICTYIONTUX
TEM:

a) PacmupeHue NOHATHS 4YWCIA: HATypajbHbIE, LEJbIE, palUOHAJIbHBIE U
MppalMOHaIbHbIE YUCIIA, IEUCTBUTEIbHBIC YUCIIA.

0) AKCHMOMATHKa U CBOMCTBA ACHCTBUTEIHHBIX YHCEIL.

B) Koopmunatnas mnpsimas. M3o0pakeHne dYHCEn TOYKAMU KOOPIUHATHOM
npssMoid. YuciaoBble TPOMEKYTKH (MHTETpauusi ¢ JIMHUEH «AHamuTA4YecKas
TCOMETPUSD)).

r)- KommiiekcHbie uyucina u ux reoMerpuueckass uHTeprnperauus. OCHOBHas
TeopeMa anreopsl (6€3 JoKa3aTeabCTBA).

17. 3ydeHrie HOBOTO YMCIIOBOTO MHOKECTBA UJIET IO €TUHON CXeMe

a) apudMeTuyecKue IEeUCTBUS HAJl YUCIAMHU

0) BBEJICHHE HOBBIX YUCET

B) 3aKOHBI apU(METUUECKHUX JCHCTBUN

I') HEOOXOAMMOCTh BBEJCHUS HOBBIX YHCEII

1) TOPUMEHEHHE K PEIICHUIO 3a7a4

€) cpaBHEHHUE (FreoOMETPUYECKasi HHTEPIpeTaIs)
3anuImTe 3TaIlbl B X JOTMYECKON NOCIEN0BATENBHOCTH
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18. IIpu BBeaEHUH YUCEN HOBOW MPUPOBI IIEIECO00Pa3HO UCTIOIB30BATh

a) JUAAKTUYECKUE UTPBI

0) wuccienoBaTeIbCKUM METOT

B) HCTOPUKO-TEHETUYECKUU METOJ

I') HarIsAHO-TIpaKTUYECKOoe OOyUYeHHe

1) OOBICHUTEIbHO-UUTIOCTPATUBHBIA METO/

e) mnpobiemMHoe oOydeHne

K) PENpPOTYKTUBHBINA METOT

19. IlenecooOpa3HOCTh BBEACHHS JIPOOHBIX YHCEI MOXET OBITh TOKa3aHa
yUYalIuMcs pa3HbIMU CIIOCO0aMHu:

a) B CBSI3U C PACCMOTPEHHEM OOPATHBIX BETUYHH,;

0) Kak XapakTEepUCTHKa U3MEHEHUs (YMEHBIIICHHS) BEJIMUYMHBI B HECKOIBKO pa3;

B) KaK MHCTPYMEHT BBINOJHEHUS apuPMETHUECKUX ACUCTBUIN C HATypalbHBIMU
YuCIaMM, BXOISIIMMHU B YHCJIOBOE BBIPAXKEHME, COAEpIKallee ICHCTBHE IENICHUS
(Hanpumep, 23 : 3—16 : 7);

I) Ha OCHOBE rpaMUecKHX IpeACTaBICHUI, APOOHBIC YHCIIa KaK OTMETKHU
TOYEK Ha OCH;

1) 4Yepe3 aHadu3 CUTyallud, B KOTOPOM JEHCTBUE [EJICHHUS HEBBINOJIHUMO
(HanmpuMep, HaxOXJEHUE 3HAYCHHsS BbIpakeHUs 23 — 16 : 7, pelleHue ypaBHEHUS
2-x+19 =472);

€) uepes 3amauy o JAeJICHUU 1eaoro (mupora) Ha yacTu (YMCiI0 rocTei);

) KakK CpPeJCTBO M300paKCHHUS JICJICHMS MEHBIIIETO Yucia Ha OoJIbIIIee.

20. LlenecooOpa3HOCTh BBEIEHUS OTPHUILIATEIBHBIX YHCET MOXKET OBbITh MOKa3aHa
yYaIruMCsl pa3HbIMU CITIOCOOAMU

a) B CBf3M C PacCCMOTPEHHEM BEJIMYMH, KOTOPbIE MMEIOT MPOTUBOIOJIOKHBIN
CMBICNT  (TIOJIOKUTEIBHBIM W - OTPUIATENBHBIA  3apsijibl, MOJOXUTEIbHOE U
OTpULIATEIILHOE YCKOPEHUE, MATEPUsI U aHTUMATEPUS U TIP.);

0) Kak cpeacTBO M300pa’keHUs PacCTOSHUI HAa TEMIIEPATypHOH IIKaJe;

B) KaK XapaKTepHUCTHKa W3MEHEHUH (YBEIMUYEHUI U YMEHBIIICHU) BEJIMUMH;

r) Ha OCHOBE  IpaHUuecKux TMpEeACTaBICHUI, OTPHUIATEIbHbIE YHCIa Kak
OTMETKH TOYEK Ha OCH;

1) dYepe3 aHallu3 CHUTYalllH, B KOTOPOW JEWCTBHE BBIYUTAHUS HEBBITOJHUMO
(Hanpumep, HaxokJeHue 3HaueHus: BblpakeHus 23 — 160 : 4, pemieHue ypaBHEHHUS
2 - x+119=71);

€) depe3 3amady Ha J0JTOBbIe 00s3aTEIhCTRA,;

%K) depe3 3amauy 00 M3MEHEHMM YpPOBHS BOJbI B PEKE B TEUEHHE JABYX CYTOK
(Hampumep, BO BPEeMsI CHUIBHOTO OISl YPOBEHb BOJIBI B PEKE 32 CYTKH MOJHSJICS Ha
15 cm, B TeueHHe clenyloluX CyTOK YPOBEHb BOJBI B peke ynail Ha 21 cM; Kakum
CTaJl ypOBEHb BOJIbI B PEKE MO0 UCTEYCHUH ABYX CYTOK?



21. llenecooOpa3HOCTh, BBEACHHUS HPPALMOHANBHBIX YHCE MOXET OBITh
MOKa3aHa y4yalumcs pa3HbIMH CIIOCOOAMM:

a) Ha OCHOBE TrpaUUecKUX MpeACTaBICHUIN, HPpPALUOHAIBHBIE YHCIA KaK
OTMETKH TOUYEK Ha OCH;

0) dYepe3 aHalW3 CUTyallud, B KOTOPOW JEWCTBHE U3BICUCHHUS KOPHS W3
MOJIOKUTENBHOIO YKCIA WM HAXOXICHUE CTENEHU HEBBINOJHUMO (HampuMmep,
pelieHne ypaBHeHus 2° = 7 Wi x° = 7);

B) 4epe3 aHaJu3 CUTYyalluM, B KOTOPOM HaXOKJIEHUE 3HAUCHUS HEU3BECTHOU
BEJIMYMHBI — AapryMEHTa TPUTOHOMETPUYECKOM (YHKIMH — HEBBIIOJIHUMO
(Hammpumep, pemeHune ypaBHeHus Sin x = 3/7);

r) dYepe3 3ajady O HAaXOXXICHUM CTOPOHBI KBajpaTa, IUIOA[b KOTOPOIO
paBHa 2;

1) 4Yepe3 HaxXOXKIACHUE [UJIMHBI OTpe3Ka, HECOM3MEPUMOIO €' €IMHHIIECH
MacIiraoa;

€) dYepe3 ONpeesICHUE MPUHAUICKHOCTH YHACIIA T YMCIIOBOMY MHOKECTBY,

) 4yepe3 IMPOTHUBOINOCTABICHUE OECKOHEYHOM  MEpUOJAMYECKON  pobu
OECKOHEUHOM Henepuoauyeckon 1podu (Hanpumep, 0,12345678910111213...).

22. llenecooOpa3HOCTh BBEACHUS KOMILJIEKCHBIX YHMCET MOXKET OBbITh IOKa3aHa
y4YalumMcs pa3HbIMU CIIoco0aMu:

a) MO aHaJOTMU: €CTh B3aWMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIIBHBIX YHUCEN M MHOKECTBOM TOYEK YHCIOBOM NPSIMOM,
YCTaHOBUM B3aUMHO OJJHO3HAUYHOE COOTBETCTBHE MEX]y MapaMy YUCENT M TOYKaMHU
KOOPJMHATHOM IJIOCKOCTH; U KaK CJIEACTBUE: KAXKIYIO Mapy JeHCTBUTENBHBIX YHCEN,
3aMMCaHHBIX B ONPENEIEHHOM MOPSJIKE, JIOTHYHO paccMaTpuBaThb KaK HEKOTOPOE
HOBOE YHUCIO (KOMILIEKCHOE), M300pamacMoe HEKOTOPOM TOYKOM KOOPAMHATHOM
IIJIOCKOCTH;

0) yepe3 aHaiIM3 CHUTYyallMH, B KOTOPOW JEHCTBHUE W3BJICUECHUS KOpPHS U3
OTPHIIATEIHHOTO YHCIIA HEBBIMOTHIMO (HAIPHMEp, PELICHHE YPaBHEHHs x° = — 1);

B) uepe3 CBsI3b CTENEHU aNreOpanyeckoro ypaBHEHUs OT OJHON HEU3BECTHOM U
YHUCIIOM €ro KopHel (OCHOBHas Teopema airedpbl): €clid HpU MOJIOKUTEIHLHOM
JUCKPUMHUHAHTE ypaBHEHME BTOPOM CTENEeHH (KBaJpaTHOE) UMEET JIBa KOPHA, a IpH
HYJIEBOM JIUCKPUMHHAHTE JIBa OJUHAKOBBIX (KpaTHBIX) KOPHS, TO €CTECTBEHHO
MPEIOJIOKUTh, YTO U IPU OTPULATEILHOM JUCKPUMHHAHTE KBAaJPATHOE YpaBHEHUE
OyZeT MMeTh JBa KOpHS; BBIICHUTH, KAKUMH YUCJIAMU MOTYT OBITH IMpPEICTaBICHbI
ATH KOPHH — HaCyIllHas 3a/]a4a.

23. CpaBHEeHHE HATypalIbHBIX YUCEN B Kypce OCHOBHOM IIKOJIBI OCYIIECTBIISETCS
(OCHOBHOU METO/):

a) METOJOM CpPaBHEHHUS PA3HOCTH ATUX YUCEIN C HYJIEM,

0) 1O ACCATHYHON 3aIuCH,

B) C HCHOJIb30BAHHEM KOOPJAMHATHOU MPSIMOH,

I) C IOMOIIbIO HATYPAIBLHOTO psija.

24. CpaBHEHHME  JIeCATUYHBIX  JOpo0e B  Kypce€  OCHOBHOW  HIKOJbI
OCYIIECTBIIAETCS (OCHOBHOW METOJ):

a) METOJOM CPaBHEHHUS PA3HOCTH ATUX YUCEIN C HYJIEM,

0) IO IeCATHYHOMN 3aIUCH,

B) C MCIOJIb30BAaHUEM KOOPJIMHATHON MPSIMOM.
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25. CpaBHeHHE OOBIKHOBEHHBIX JIpoO€ii B Kypc€ OCHOBHOH  IIKOJIBI
OCYILIECTBIISIETCSA (OCHOBHOM METOJ):

a) METOJIOM CPaBHEHHUS PA3HOCTHU ATUX YHUCEIN C HYJIEM,

0) MeToJIOM YpaBHUBAaHHMS 3HaMEHaTenel (IpUBEICHHEM K  00IIemMy
3HAMEHATEJI0),

B) METOJOM YpaBHHBAHHs YUCIHUTENCH (IPUBEICHUEM K O0ILIEMY YHCIUTEINIO),

I') Ha reOMETPUYECKUX MOJEIIAX,

1) C WCIOJb30BaHUEM KOOPJAMHATHON MPSIMOH,

€) C IMOMOIIBIO IPaQHUKOB COOTBETCTBYIONINX (DYHKIIUH,

) CpPaBHEHHMEM UX JIECATUYHBIX 3aIHCEH,

3) CpaBHEHHUEM C 2,

1) CpaBHEHHUEM YAaCTHOTO ATUX Jpodeii ¢ 1.

26. CpaBHEHHE OTPHUIATETBHBIX PAIMOHATBHBIX YHCEN B IIKOJIBHOM Kypce
MaTEMaTHKHU OCYILECTBISETCS (OCHOBHOM METO/):

a) C HCIOJb30BAaHUEM KOOPJIMHATHON MPSIMOH,

0) cpaBHeHHEM a0COTIOTHBIX BEJIUUMH (MOJYyJICH) TaHHBIX YUCE,

B) CpaBHEHHMEM KBaJpPATOB dTUX YHCEI,

I') CPaBHEHHMEM Pa3HOCTU ITHX YHCEJ C HYJIEM.

27. CpaBHEHHE TOJOXKUTEIbHBIX HPPALMOHATIBHBIX alreOpandecKux YHcel
B IIIKOJILHOM KypCE€ MaT€MAaTHUKH OCYIIECTBIACTCS (OCHOBHBIE METO/IBI):

a) C HCIOJb30BAaHUEM KOOPJAMHATHON NPSIMOH,

0) cpaBHEHHEM a0COJIIOTHBIX BETUYHH (MOMYJICH) TaHHBIX YHUCET,

B) CpaBHEHHEM MPUOTUKEHHBIX 3HAUCHUM,

I) CpaBHEHHEM COOTBETCTBYIOIIUX CTETICHEH ITHX YHCeT,

1) CPaBHEHHMEM Pa3HOCTU ATUX YHCEJ C HYJIEM.

28. CpaBHEHHE OTpPHIIATEILHBIX HMPPAIMOHAIBHBIX —aJIreOpandecKux YHCe
B IIIKOJILHOM KypCE€ MaTeMaTHUKH OCYIIECTBIACTCS (OCHOBHBIE METO/IBI):

a) C UCIOJIb30BAaHUEM KOOPJIMHATHOMN MPSIMOH,

0) cpaBHEHHEM a0COJIIOTHBIX BEJIMYMH (MOMAYJICH) TaHHBIX YUCE,

B) CpaBHEHHEM IPUOIMKEHHBIX 3HAYCHHM,

I) CpaBHEHHEM COOTBETCTBYIOIIMX CTETICHEW ATHX YHCET,

1) CPaBHEHHMEM Pa3HOCTU ATHX YHCEJ C HYJIEM.

29. CpaBHEHHE UPPAITMOHAIBHBIX TPAHCIIEHJECHTHBIX YHCEN B IMKOJIBLHOM Kypce
MaTEMaTHKHU OCYIIECTBISETCS (OCHOBHBIE METO/IbI):

a) METOJIOM OLICHKHU (ClieBa M CIIpaBa) Ka)KJ0TO U3 YUCET U CPABHEHUEM, MPU
HEO0OXOUMOCTH, C MPOMEKYTOYHBIM YHCIIOM (HAapUMep, METOI0M OUCEKIINHN),

0) Ha OCHOBE CBOMCTB COOTBETCTBYIOIIMX (YHKIMA U TOXJIECTBEHHBIX
npeo0pa3oBaHUl JaHHBIX YUCEN (YMCIOBBIX BBIPAXKEHUN),

B) CpaBHEHHEM a0COJIIOTHBIX BEJIMYMH (MOAYJIEH) TaHHBIX YUCE,

I) CpaBHEHHEM Pa3HOCTU ATHX YHCEI C HYJIEM.
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30.B  mKompHOM  Kypce  MAaT€MaTUKU  OMNPENCNAIOTCS  CIEAYIOIIHe
apu(pMeTHYECKUEe ONEPALNHN

a) CIIOXKEHHe,

0) BBIUUTAHHE,

B) YMHOJ>EHHE,

r) JeJICHHE,

1) BO3BEJCHUE B HATYpaJIbHYIO CTEIICHB,

€) BO3BEACHHUE B PALIMOHAIBHYIO CTEIICHbD,

) BO3BEJICHUE B UPPAIIMOHAIBHYIO CTETICHB,

3) U3BICYCHHE KOPHS HATYpaJbHOU CTENCHH,

M) HAXO0XJICHHE MOKAa3aTesl CTEICHHU.

31.B  mKOIPHOM  Kypce€  MAaT€MaTUKH  OMNPEIENSIOTCS . CACAYIOUINE
apu(pMeTHYECKUE ONEPALIMH KaK OOpaTHBIE:

a) CIIOXKEHUE,

0) BBIYMTAHHUE,

B) YMHOXXEHHE,

r) JeJeHue,

1) BO3BEJICHUE B HATYPAJIbHYIO CTEIIEHb,

€) BO3BEJCHHE B PAl[MOHAIBHYIO CTEIICHb,

) BO3BEJICHUE B UPPAIIMOHAIbHYIO CTEIICHb,

3) U3BICYCHHE KOPHS HATYPaIbHOU CTEIICHH,

M) HaxO0XXJIEHUE MOKa3aTelsl CTETICHH.

32. Ilpu u3y4eHnn CBOMCTB (3aKOHOB) apu(METHUECKUX JACUCTBUI BBITIOIHSIOT
CJIEIYIOLIYIO TIOCIIEI0OBATENbHOCTD IAr0OB!

a) «IPOBEPKA» 3aKOHOB JIJISl «HOBBIX)» YUCEN,

0) MoTuBalusg W3Y4YEHHS 3aKOHOB OIEpaIii C TMOMOINBIO TOWCKA TTyTeil
paloHaIbHOIO CUETa,

B) 000011IeHIE 3aKOHOB B CIIOBECHOU U OyKBEHHOU dopme,

I) OpPUMEHEHHWE 3aKOHOB W CBOMCTB JJsi YNPOILEHUS BBIPAXKEHUH U
paloHaIbHOIO CUETA.

3anummTe 3Tanbl B X JJOTUYECKON MOCIEA0BATEIbHOCTH

33. 3HaHMs 0 HaTYpaJbHBIX YKCIIax oboramarTcs B 5/6 kinacce:

a) ompeleNeHUEM HaTypaIbHOTO Ynciia Kak MEPO KOHEYHOTO MHOXKECTBA,
0) ompenenecHUEM HATYypaIbHOTO YKCIIa C TIOMOIBI0 akcuoMatrku [leano,
B) - TIOHSTHEM YMCJIOBOM MOCIIEIOBATEIHLHOCTH,

I') BJEeMEHTaMHU TEOPUHU OCTATKOB,

1) DJIEMEHTaMHU TEOPUU JCITHUMOCTH.

12



34. B cTpyKType 4MCI0BON JTMHUUA MOKHO BBIJICIUTD MSATh THUIOB 33]1a4:

a) HaxosxaeHue IuH, yTII0B, IUIOMIAIeH 1 00BEMOB.

0) HaxoxneHue 3HA4Ye€HHUsS  YMCIOBOIO  BBIPAXKEHHS HAa  MHOXECTBE
pPAlMOHAIBHBIX YHUCEJ M YIPOILIEHUWE YHCIOBOTO BBIPAXKECHUS HAa MHOYKECTBE
UPPALOHAIBHBIX YHCEIL.

B) HaxoxneHue uncia KOMOMHATOPHBIX COECAMHEHUM.

r) HaxoxneHue yncia no KOOpAUHATE TOUKU U TOUKHU IO YUCIY.

n) Omnpenenenye NPUHAIEKHOCTH YHCIIa YUCIIOBOMY MHOKECTBY.

e) Iloctpoenue rpaduka QyHKIIMK HATYPAIbHOTO apryMEHTa.

k) PelieHne ypaBHEeHU 1 HEPABEHCTB.

3) CpaBHEHUE 4YHUCEN, OINPEACIICHHE MNPUHAIICKHOCTH 4YHUCIA HEKOTOPOMY
YUCJIOBOMY MPOMEKYTKY.

n) TekcTtoBble 3amauM «O YHucHax» (B T.4. HA MPOTPECCUH, JIEITUMOCTb,
OKpPYTJICHUE).

k) TexcToBble IIPaKTUYECKHE (CIO’KETHBIE) 3a/1a4y, peniaemble
apu(pMETUYECKUM METOJOM (T.€. K110 ACUCTBUAM).

35. DieMeHTapHas Teopus ISTUMOCTH B 5/6 Kaccax BBOJHUTCS C IEIBIO:

a) M3y4YCHUS OCHOBHOM TEOPEMbI ApU(PMETUKHU;

0) oOydeHuss  JEAYKTUBHOMY JOKa3aTelIbCTBY (JIOKa3bIBAIOTCS CBOMCTBA
JETUMOCTHU U CJEACTBUS U3 HUX, BBOJATCS B PACCMOTPEHUE U PEIIAOTCS 3aJauu Ha
JI0KA3aTelIbCTBO);

B) OBJIQJICHUS €IIE OJJHUM CIIOCOOOM pellieHMs MpakTUYeckux 3anad (3agaya 1:
«13 210 6opaoBbix, 126 Oenbix, 294 KpacHBIX po3 coOpanmu OyKeTbl, MpUUEM B
KOKJIOM OyKeTe KOJIMYECTBO pO3 OJHOTro IBeTa mopoBHY. Kakoe HauOosbiee
KOJIMYECTBO OYKETOB CJEJad U3 ATUX PO3 U CKOJIBKO P03 KaXKJIOTO IIBETa B OJHOM
Oykere?» u 3amada 2: «B IOpTOBOM TOpOJie HAYMHAIOTCA TPU TYPUCTCKHUX
TEIUIOXO/IHBIX pelica, MEePBbI U3 KOTOPBIX JIHUTCS 15 cyTOK, BTOpoil — 20 u TpeTuid —
12 cyrok. BepHyBmMChH B [HOPT, TEMJIOXOABI B 3TOT k€ JAEHb CHOBA OTIIPABIISIOTCA B
peric. CeromHs W3 MOPTa BBIIUIM TEIJIOXOABl MO BCEM TpEM MapuipyTtaM. Yepes
CKOJIBKO CYTOK OHM BIIEpPBBIE CHOBAa BMECTE yWayT B IiaBanue? Kakoe konnuecTBo
PEICOB caemaeT KaXxIbli TeII0X0a?»);

I') Pa3BUTHUS MAaTEeMATHYECKOW PEUM M JIOTUYECKOTO MBIIIJICHUS YUalTUXCS;

1) PpacHIUPEHHS MaTEMaTUYeCKOTO Kpyrozopa ydamuxcs (BBOJASTCS HOBBIC
TEPMUHBI, TIOHATHUS, PACCMATPUBAIOTCSI CBOMCTBA ITUX MOHSATUN, TEMOHCTPUPYIOTCS
JTI0OKa3aTEIbCTBA 3TUX CBOMCTB U UX MPUMEHEHHE K PEIICHUIO 3a/1a4);

€) CO3JaHusl TEOPETUYECKONW OCHOBBI NJIi M3YYCHHS OOBIKHOBEHHBIX APOOEii
(HOI — ocHOBHOE CBOWCTBO JApOoOM — CIOXKEHHE Jpo0eil C pa3HBIMH
3HAMEHATEJISIMU ).
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36. Yuutenb OpraHum3oBaj 3BpUCTHYECKYI0 Oecemy mo Teme «CrokeHue u
BBIUMTAHUE HATYpaTbHBIX Ymcel» (5 kiacc). BoccTaHoBuTe TOCIEIOBaTEIHHOCTh
BOTIPOCOB ATOM OeceIbl.

a) BcrmomMHHTE M TepedyrciIuTe KOMIIOHCHTHI BblunMTaHus // YMeHbIaeMoe,
BBIUUTAEMOE, Pa3HOCTb.

0) BcmomuuTe ® mepeuuciuTe KOMIIOHEHTHI ciokeHust //  Craraemoe,
cllaraemMoe, CyMMma.

B) Hcmomb3yss KOMIIOHEHTBI CIOXEHHS, CPOpMYIUpYHTE CBOWCTBA (3aKOHBI)
cinoxxenus. // (1) CoderarenbHbId 3aKOH: YTOOBI MPUOABUTH K YHUCITY CyMMY IBYX
qrcesl, MOKHO CHayajia MpUOaBUTHh MEpPBOE cjlaraeMoe, a MOTOM K TOJy4YeHHOU
CyMMe — BTOpoe ciaraemoe, To ecth a+(b+c) = (atb)+c. (2) Or nepecranoBku
claraeMbpIX CymMMa He wu3MeHsercs: 5+57+146 = 146+57+5, B oOmem ciydae,
atb+c = c+b+a wm a+b+c = b+a+c u T.m.

r) Wrak, y Hac ecTh IsATh, MATHIECAT CEMb U CTO COPOK IIECTh mIpeameToB. Kak
HaM Yy3HaTh, CKOJBKO Yy Hac Bcero mnpeameTtoB? // CHOXWTh camMu TPEAMETHI U
MePEeCYUTaTh UX WM CIOKHUTHh COOTBETCTBYIOIIHE MPEAMETaM YHUCIIA.

n) Wrak, y Hac ecTb TpH rpynmbl NPEAMETOB, B OJHOM — MAThb, B APYrOM —
MATHIECAT ceMb, a Bcero 208 mpeameroB. Kak Ham y3HaTh, CKOJBKO MPEIMETOB B
TpeThelt rpyte? / Bo3MOXHBIN yIOBIETBOPUTENIbHBIN OTBET: 146 mpenMeToB, Tak
Kak JI0 3TOT0, MbI CKJIaabIBanu 5, 57 u 146 u nomyuunu 208, B 3amade ectsb Tpu (5, 57
1 208) U3 3TUX YETHIPEX UUCEII, 3HAUUT HE XxBaTacT unciia 146. [IpaBuibHBIN OTBET:
HaJ0 M3 OOILIero 4yucia MPEeAMETOB BbIYECTh H3BECTHBIE KOJIMYECTBA, TO €CThb
208-5-57 = 146.

¢) Kak Bomonnuth BeruutTanue 208-5-57? // (1) ITocnemoBareabHO BbIUKTAS
yKazaHHbIe yKcia, To ecth 208-5-57 = (208-5)-57 = 203-57 = 203-3-54 = 200-54 =
=200-50-4=150-4=146  wm.  208-57-5=(208-57)-5=151-5=151-14=
=150-4 =146, wm 208-5-57 =((205+3)-5)-57 = ((205-5)-57)+3) = 200-57+3
= 143+3 = 146; (2) Beiuntas cymMmy ykaszaHHbiX umcen: 208-5-57 = 208—(5+57)
= 208-62 = 146.

k) Kaxk Ha3biBaeTcsi 9Ta onepaius? // Beranranue

3) Kak cBsi3aHbl omepanuu ciokeHuss u Bbruntanus?// Ecnu u3BecTHO, 4YTO
ath =c, T0 a=c-bub=c-a. Jlpyrumu cioBamu, onepariu CJI0KCHHUS U BbIUNTAHUS
— B3aUMHO o0paTHbie, To ecTh(c—h)+b = ¢ umu (c+b)-b = c. Ecnu u3 nanHoro uucia
CHadaja BBIYECTh HEKOTOPOE YHUCIO, a 3aTeM MNpHOaBUTh ATO K€ YHUCIO, TO B
pe3ynbTaTe MOIYYUTCs TaHHOE (MCXOAHOE) Yucio. Ecnu kK JaHHOMY YHCIy CHayaa
MpUOABUTE HEKOTOPOE YHUCIIO, a 3aTEM BBIUYECTh ITO K€ YHUCJIO, TO B PE3yJbTare
MOJIYYUTCS JTaHHOE (MCXOJHOE) YUCIIO.

u) Kak crnoxuTh Tpu yucia, Harpumep, S5, 57 u 146? // (1) MoxHo ckinaabiBaTh
4uclia IOCNIeoBaTeabHO, Hampumep, S5+57+146 = 62+146 =208; (2) moxHO
CIIOKMTH CHadajla COTHH, TIIOTOM JIECATKH, 3aTeM eIOuHMIBL: S5+57+146 =
=100+(50+40)+(5+7+6) =100+90+18 = 100+(90+10)+8 =100+100+8 =200+8 = 208;

11 (3) MOXHO CKJIaIbIBaThb B OOpaTHOM TMOPSJKE, CHavaja CIAWHUIIBI, 3aTeM
146 npecartku, 3aTeM COTHM — TaKO# CIIOCO6 HA3BIBAIOT CIOKEHHEM CTONOHKOM;
+ 57 (4) MOXHO «JIOCUMTHIBATH JIO IMOJHBIX JECSATKOB, COTEH, THICSY M T.JI.»,
Harpumep, 146 +57+5=146+54+3+5=200 + 8 208 WJIn

208 146+5+57=146+4+1+57 = 150 + 58 =208 u T.11.
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k) Kakas 3ammce ynobnee? // [Ins demoBeka B €ro MOBCEIHEBHOM KU3HU
ynoOHee 3amiChIBaTh YMCia apabCKUMH IUPpaMu B IECATUIHON CUCTEME CUUCIICHUS
(5,57, 146), nnsa duHAHCOBBIX PAaOOTHUKOB — MUGPAMU U CJIOBAMHU, JIJII KOMITbIOTEpa
— YHCIIOBBIE JaHHBIE BBOIATCSA ¢ moMoIbio 0 u 1 (msaTépke COOTBETCTBYET HAOOP
101, 57 — 111001, 146 — 10010010).

n) Kakme emé€ ectb BapuaHThl BBIYUCICHUS OSTOTO  BbIpaxeHHs? //
... = 134567+543+60409-569-11207 =

M) Kakoit Oyaer pa3HOCTb, €CJIM YMEHBIIAEMOE W BbIYMTaeMOE paBHBI? [/
Pasnocts Oyzer paBHa Hymo: a—a =0.

H) Kaxkoii cioco0 mydmie? /'Y KaXIoro CBOM IPEAmOYTCHHUS.

0) MOXHO 1M B CIOXKHOM YHCJIOBOM BBIPAKEHUH MEHATH MECTaMH
KOMITOHEHTHI, Hampumep, 134567-569+543-11207+60409? // Ia, ecnu mpu 3TOM
cllaraéMO€ OCTAaHETCSl CjaraeMbiM (TO €CTh CO 3HAKOM «1»), a BBIUATaEMOE —
BBIYMTAEMbIM (TO €CTh CO 3HAKOM «—»), TO ecThb 134567-569+543-11207+60409 =
= 134567-11207+60409-569+543 = (134567-11207)+(60409-569)+543.

n) HarypanbHblXx uMcen MHOro, kak ux 3anmoMHuUTh? // Camoe ManeHbKOe
HATypaJIbHOE YMCIO0 — 1, OHO COOTBETCTBYET OJHOMY MPEIMETY, €CIH MPEAMETOB
7IBa, TO UCTIONB3YIOT Uudpy 2; 2 = 1+1. Ecniu nmpeamMeToB Tpu, TO UCTIOIB3YIOT HUDPY
3; 3=1+1+1 = 2+1, Tak xe onpenensatoTcsa 3HaueHus uudp 4, 5, 6, 7, 8 u 9. Itum
udpaM COOTBETCTBYIOT OJHO3HAYHBIC UMCIA, UX M 3alIOMUHAIOT. MHOrO3HAYHbIC
yucia pa3OoUBalOT Ha KIJIACCHI M pa3psijibl, B KAXKIOM — ojiHa U3 10 udp, 3aoMuHa0T
Ha3BaHUS KJIACCOB U Pa3pPsIIOB.

p) Ilouemy cymiecTByer Takoe pa3zHooOpa3ue CcHnoco0oB cloxeHuss? //
Cnoxenue o00yianaeT psAIOM CBOWCTB, KOTOpPbIE TMO3BOJIAIOT MPUMEHSATH JIFOOOM
yA0OHBIN JIJIs1 HAC CITOCO0.

c) Cdopmynupyiite cBoicTBa (3akoHbl) BbruuTanus. // (1) Ot mepecTaHOBKH
MECT BBIYUTAEMBIX Pa3HOCTh HE MeHseTcs: a—b—C = a—C-b. (2) Berdects u3 ganHoro
Yrclia MOCJIE0BATEIbHO HECKOIBKO YHCEN (BRIUMTAEMBIX ), 3HAUUT BHIYECTh M3 ATOTO
yrciaa cyMMmy Bbiantaembix: @-b—C = a—(b+c).(3) Beruects U3 1aHHOTO YKCIa CYyMMY
HECKOJIBKO YHCEll, 3HAYUT BBIYECTh U3 ATOTO YMCIIa CHayaia OJHO CllaraeéMoe, a 3aTeM
apyroe ciaraemoe cymmsbl: a—(b+c) = a—b—c = a—c-b.(4) UToObl U3 CyMMBI BBIYECTh
YHCII0, MOXXKHO BBIYECTh €r0 M3 OJHOIO CJIaraéMoro, a K IOJYyYEeHHOM pa3HOCTH
npubaBUTh Apyroe ciaraemoe: (a+b)—c = (a—c)+b = a+(b-—c).

T) Y Hac ecTh MIATh, MATHIECAT CEMb M CTO COPOK IIECTh MpeaAMETOB. Kak Mbl
MOXKEM 3ammcath WX KoiaudecTBo?// cioBamu, nudppamu (OyKBamH) JIATHHCKOTO
andasura (V,LVII, CXLVI), apabckummu mmdppamMu B ACCATUIHOU CHUCTEME
cuucienus (5, 57, 146), MOKHO 3apHCOBaTh COOTBETCTBYIOIIEE KOJMYECTBO MANOYEK,
TOYEK, JPYTUX CHMBOJIOB.

y) Urto Oyznert, ecau U3 yucia BbIYECTh HOMb? // OT BBIYMTAHUS HYJSl YUCIO HE
m3mensiercs: a—0=a.

¢) Yro Oyner, ecnu Kk yucity npubaBuTh HOJb? // OT mpubaBiIeHUs HYJIS YUCIIO
He u3Mmensiercs: a+0=a.

x) Uto mpoie CI0XHTh CaMu TMPEAMETHl W TMEePecYUTaTh WX WA CIOXHTH
cooTBeTcTByOmUe npeameram yucia? // ClIOXUTh COOTBETCTBYIOIIUE IMPEIMETaM
qrcla.
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37. OueHuTe OTBETHI Y JOCKH YUEHUKOB MO TPAJAULIMOHHON S5-0asIbHOM HIKaJe!

Y4yeHuk

Pemrenue

Onenka

A

Oxpyraum yucio 86,275 10 1ecCsATHIX.

[Moguepkuem nudpy 2, 3auepkuém uudpsl 7 u 5: 86,245. 3a
MoA4YEepKHYTOM HUdpoit 2 cTouT 75 (KOHYAETCS Ha 5), MOITOMY
mudpy 2 yBenuuuBaeM Ha 1. [Tomyuyaem 86,3. 3anuceiBaem:
86,275 ~ 86,3

Oxpyraum yucio 6,67391 1o coTbIX.

[Toguepkuem nudpy 7, oropaceiBaeM 1udpsl 3, 9 u 1, KoTopsIe
CICAYIOT 3a pa3psiioM coThIX: 6,67391 ~ 6,67. 3a moguepkHyTOM
ugpoii 7 crout uudpa 3, mostomy udpy 7 ocraBiseMm 6e3
M3MCHCHHUSI.

Oxkpyrimm uncino 8 154 1o coteH.
[ToguepkuBaem 1udpy 1, ordpacsiBaem nudpsl 5 u 4, KOTOPHIE 3a
Hel crenyrot, monydaem 81 cotHio: 8154 ~ 81 coren = 8100.

Oxpyraum gucio 128 911 no Teicsd.

[IpencraBum 4nca0 CyMMOM THICSIY M €UHHLL;

128911 =128 000 + 911; tak xak 911 > 500, To 911 ~ 1000,
3HAYUT (IPOJOJKAEM PABEHCTBO),

128911 =128 000 + 911 ~ 128 000 + 1000 = 129 000.
Hrak, 128911 ~ 129 000

ITo 3amucu 345265 ~ 345300 M03kHO CKa3aTh, YTO Yncio 345 265
OKpyTJIsI 0 coThIX. 1o 3amucn 237,281 ~ 237,280 MoxHO
CKazaTh, uTo uncio 237,281 oxpyrisum 10 necarbix. [1o 3ammcu
12,529 ~ 12,500 moxHO cka3aTh, 4To Kcio 12,529 oxpyrisiam
10 coThiX. 1o 3amucu 10236 ~ 10000 M0kHO CKa3aTh, YTO YUCIIO
10236 okpyrisuia 1o Aecatu Teicsad. I1o 3amucu 69,56 =~ 70,00
MOJKHO CKa3aTh, 4TO 4UCIO0 69,56 OKpyTrisim 10 JECITKOB,
nonyursiv 70, TO ecTh 7 IECATKOB.

B mauke 500 nmuctoB Oymaru ¢opmara A4. 3a Henento B opuce
pacxoayercs 800 nmuctoB. Kakoe HauMeHbllIee KOJIMYECTBO Ma4YeK
OyMaru Hy>KHO KynuTh B opuc Ha 9 Henenb?

1.'V3HaeM, CKOJIBKO JINCTOB Oymaru pacxonayercs B opuce 3a

9 negenn: 800 x 9 =7200.

2. Y3HaeM, CKOJIbKO TTauek OyMaru pacxojiyercs 3a 9 Henenb:
7200:500=72:5=144.

3. Oto 3Ha4uT, 4TO pacxonyercs 14 nensix nadyek v yactb 15-oi
MavKH, TO €CTh TOJYyYEHHBIA pe3yabTaT TPEOYETCs] OKPYTIUThH 110
LIENBIX ¢ U30BITKOM: 14,4 ~ 15,

OtBeT. B oduc Hy)HO KynmuTh MUHUMYM |5 madek Oymaru.

Jnmuna npsimoyroiibHuKa 14,7 cM, ero mupuHa — 6,8 cm, HalaEM
wiomans: 14,7 - 6,8 = 99,96 ~ 100,0 cMm?
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38. Ha ypoke moBTopenmsi matepuana mo pasneny «OOBIKHOBEHHBIC APOOW»
B O KJlacCe YYEHUKHM pemarT 3anauy: «Ha caiite mpou3BoauTCs OIMpoOC, KOro u3
(GyTOOIMCTOB MOCETUTENM CaiiTa CYMTAIOT JY4YIIMM IO WTOraMm ce3oHa. Kaibiid
MOCETUTENIb TOJIOCYeT 3a oaHoro ¢yroomucra. Ha caifte oroOpaxaercs pedTHHT

KaXXJ101T0 (1)YT6OJII/ICT3 — 0 TO0JOCOB,

OTAAaHHBIX 3a HCTO,

B IIPOOCHTAX,

OKpyIJIEHHAs A0 1enoro uucia. Beero mporosocoBaiio 11 nmocerureneit caiita. Mor
JIU PEUTUHT HEKOTOPOro (GyTOOoIUCTa OBITH PAaBHBIM 387%.

JlaliTe KaueCTBEHHYIO OILICHKY (XOpOIlOo, OTJIMYHO, MPEBOCXOHO) pPE3yIbTaTaM
JNEATENbHOCTH IIKOJIBHUKOB M0 PEIICHUIO 3aJIa4H.

Otger. PeliTunr ¢pyrdonucra MoxeT ObITh 0HUM U3 uncen 0, 9,

18,27, 36, 45, 55, 64, 73, 82,91, 1 u He MOKeT paBHATHCS 38.

VYyenuk | Pemenue Onenka
A i:0,0909...z0,09:9%; 320,1919...%0,18:18%
131 2’1Ll
—=0,2727...~0.27 =27%; — =0,3636...~0,36 =36%
11 11
Otset. He moxer.
b %:0,0909...z0,0909:9,09%z9%
% =0,1919...~0,1818 =18,18% ~ 18%
% =0,2727...0.2727 =27 27% =~ 27%
% =0,3636...~ 0,36 = 36,36% =~ 36%
% =04545...x 045 =4545% = 45%
OtBer. PeiiTunr ¢pyTO0IHCTa BRIpAXKACTCS OJTHOM U3
MpaBUJIBHBIX ApoOe co 3HameHateneM 11, mpubimkEHHbIE
3HAYCHUS KOTOPHIX, BBIPAKEHHBIC B %, OKPYTIAEHHBIX 0
1IeJIOro uKcia paBubl 9, 18, 27, 36, 45 u T.1. Kak BUIHO, YnCIIO
38 He monajgaeT B ATOT PS/I.
B 1 10
—=0/0909...00909=909%~9% 91%=~—
121 11 9
AN 0,1919...0,1818 =18,18% ~18% 82% ~ e
% =0,2727..x02727 =27 27% = 27% 73% z%
4 =0,3636...~0,36 =36,36% ~ 36% 64% = r
151 %1
— =04545..045=4545% ~45% 55% ~—
11 11
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39. Ha ypoke moBTOpeHHs Marepuayia mo paszaeny «OObIKHOBEHHBbIE APOOW»
B O KJlacCe YYEHUKH pemarT 3amauy: «Ha caiite mpousBoauTCs OIMpoc, KOro u3s
(GyTOOIMCTOB MOCETUTENM CaiiTa CYMTAIOT JY4YIIMM IO WTOraMm ce3oHa. Kaibiid
MOCETUTENIb TOJIOCYeT 3a oaHoro ¢yroomucra. Ha caifte oroOpaxaercs pedTHHT
KaKI0ro (QyrOonucra — J0JisI TOJOCOB, OTAAHHBIX 3a HEro, B IIPOLICHTaXx,
OKpyIJI€HHas 10 1enoro yucna. IlycTe mocerurenu cailiTa oTgaBajid rojioca 3a
oaHoro u3 Tpé€x (QyrdomucTtoB. Morjao nu OBITH TakK, 4TO Bce Tpu (¢yTOOIHCTA
MOJIYYHJIA PA3HOE YHCIIO TOJI0COB, HO UX PEUTHHI OJTMHAKOB?.

[Tocne Toro, Kak y4eHUK BBISICHIIIN, YTO PEUTHUHT KaXI0TO (GyTOOIMCTA TOKEH
ObITh paBeH 33, ydWuTenb NPEMIOKWI TepedopMyIupoBaTth 3amady. Kakas wus
clenyromux GopMyIupPOBOK aJeKBaTHA CaMOM 3aJau€ U TO3BOJISIET €€ PEIIUTh.

a) Haittu Tpu necsiTuuHbie JIpoOM, LENbIE YAacTH KOTOPBIX paBHbBI 33, a
IpoOHbIe yacTu B cymme paBHbl 100.

6) Haiitu Tpu necsiTuuHble APOOH, LIETBIE YACTH KOTOPBIX PaBHBI 33, AecsThie
HE TIPEBOCXOAAT 4, a B cymMMme ipoOHbIe yacTH paBHbl 100.

B) Haiitu Tpu necsituuHbie ApoOH, 1IE€TbIE YACTH KOTOPLIX paBHbI 33, AecsThie
HE TIpeBoCcXoAT 4, a B cymme ipobnbie yactu paBubl 100,.1000, 1000 u T.4.

r) Haiitu Tpu Takux yucna, 4To0bl B cymMme oHu gaBanu 100, a ux okpyrieHue
710 LIETIOT0 Ynciia ObLI0 paBHO 33.

40. Ha ypoke moBTOpeHHs maTepuania 1o pazneny «OOBIKHOBEHHBIE IPOOM»
B D KJlacCe€ Y4YEHHMKHM pemaroT 3anady: «Ha caiite mpou3BoauTcs OMpoc, KOro u3
(GyTOOIMCTOB MOCETUTENN CaiTa CYUTAIOT JY4YlIMM IO UTOraMm ce3oHa. Kaxabii
MOCETUTENb rojocyeT 3a oaHoro (yroOommcra. Ha caifte oToOpakaeTcsi pedTHHT
KaKI0ro (QyrOonucra — [J0Jig TOJOCOB, OTAAHHBIX 3a HEro, B TPOLEHTAaX,
OKpyIJI€HHass 10 1enoro yucina.  IlycTeh mocerurenu cailTa oTAaBajid rojoca 3a
onHoro u3 Tpéx ¢yrdomucToB. Morjgo nu ObITH Tak, YTO Bce TpU (yrOosmcra
MOJIYYHUIIM PA3HOE YUCIIO T'OJ0COB, HO UX PEUTUHT OJIMHAKOB?).

YYeHUKH OTBETUIIHU - IIOJIOKUTEIIbHO W TIPUBEIM B KaueCTBE apryMEHTOB
cleAyroIIMe BapuaHThl pereHus. Kakue u3 apryMeHToB ClIeAyeT MPU3HATH?

a) l'omoca moceruTeneil pacnpeneNnwivuch  CIASAYIOMUM  o0pa3om: 3a
| dpyrOonucTa nmporojocosano 16681 uenosek, 3a Il — 16661, 3a 111 — 16658.

6) 3a | gyrb6omucra nmporonocosano 33248 yenosek uz 100000, 3a 11 — 33331
n3 100000, 3a I — 33421 gyemosek u3 100000.

B) Peiitunr — 33, uncino ronocos (B %): 33,11; 33,34 u 33,55.

r)~ Pelitunr ¢pyrdomictos 33, yucio rongocos: 33, 19%, 33,4%, 33,41%.

o) DyrOonucThl UMeIOT pelTHHT 33, yncio rojocoB — 32, 9; 33, 45 u 33,49 (%).

e) ®yrdonuctel uMeroT perTHHr 33, yncio roiocos — 33,3%, 33,4% u 33,2%.

41. TocTaTO4HO JM MNPUMEPOB MJisi yCTHOro cyéra mo Teme «CloxeHue Hu
BBIYMTaHUE OOBIKHOBEHHBIX JPOOEH ¢ OJIMHAKOBBIM 3HAMEHaTenem» (5 Kiacc, Hadajo

9 4 13 11 5 4 19 8 11 6 17 8
ypoka3UIM): —+ —, ——, —+ —, ——— —+ —, ———7
20 20 14 14 14 14 20 20 20 20 20 20
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42. B 5 knacce npu u3ydeHUU TeMbl «/JleeHre Ha IeCATUIHYI0 APOObY YIUTENb
Hayajl Cco Cleayloleld HHIAUBUAYaIbHOM CaMOCTOSTEeNbHONM paboThl (B (dopme
MaTEeMaTUYECKOro JUKTAHTA):

1) YeemuubTte 1,45 Tak, 4ToOBI 3Ta APOOH cTaNIa MENbIM YUCIoM. Bo cTobKO ke
pa3 yBenuubTe 3,335.

2) Paznenure 333,5 Ha 145.

OnuH U3 YYEHUKOB BBITIOJIHSAET 3aJaHUEe Ha OTBOPOTE JIOCKU, BCE OCTAJIbHBIC —
B TETpa/IsIX. YUHTEIb 3aIJTAHUPOBA TIOCJIC TTPOBEPKH pe3yibTaTa JEJICHUS 3alucaTh
pAIOM TpUMEp IeNeHHWs Ha AecaTHuHyro napoos: 3,335:1,45. [lanee B xoje
KOJUICKTUBHON pabOTBl 00OONTUTH pPEe3yJabTaThl, BMECTC C YYCHHUKAMU BBISCHUTD,
HEJIb3s JIU CBECTU JCJIICHUE Ha NECATUYHYIO ApoOh 1,45 K ACICHUIO HA MEI0e YHCIIO
145. VYuyutens HaJesJICs, 4YTO HEKOTOpPHIC Yydaluecs JAO0rajaroTcs, 4YTO HaJIo
MIEPEHECTH B JCITMMOM U JICTUTENE 3arsaTyI0 Ha JABa 3HAKa, T.€. ACIUMOC U JCTUTENb
yMHOXHUTH Ha 100; mocne sToro BbimosiHeHue nenenus 3,335 @ 1,45 cBomutca K
nenennto 333,5 : 145. Ilox koHell IJIAHUPOBAJIOCH €II€ pa3 BBISCHUTH, MOYEMY
MCTUHHO paBeHCTBO 3,335 : 1,45 = 333,5 : 145 u chopmynupoBaTh IpaBUIIO JACICHUS
Ha JIECATUYHYIO IPOOb.

OpnnHako, y4eHUK, pabOTaBIIMK y IOCKH, 3aMKcall TAKyIO LETIOYKY paBEHCTB:
Yuurenb YdeHuk

1) VBeanubte 1,45 Tak, 94TOOBI 3Ta APOOH CTaIa IEIBIM YUCIOM. [MINAIRWENKIERAY)

Bo cTonbko ke pa3 yBeauubTe 3,335. 3,335 -20 = 66,7

2) Paznenure 333,5 Ha 145. 333,5:145=2.3
JIBa IpYTUX YYECHUKA

NPEJOCTaBUIIM  TaKhe€  PE3yJIbTaThl 1,45 - 40 = 58 1,45 -80 = 116

BBIITOJIHEHU A CaMOCTOSTEIILHOMN 3,335 -40 = 133,4 3,335 -80 = 266,8

a0OThI.

pabo 333,5: 145 = 2.3 333,5: 145 = 2.3

OcranbHbBIE yYaIuecs

NPEJOCTaBUIM  pEIIEHUs,  KaKk U
wianupoBai yuutens: 1,45 - 100 = 145; 3,335 -100 = 333,5; 333,5:145=23.
Kak ciegyer noCTynuTh yUYUTENIO B 3TOM citydae?

Hackonbko nienecoobpasna u appexkTuBHA Takasi caMOCTOsITeNIbHAsI paboTa?
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43. B 5 xnacce npu u3ydeHuu TeMsbl «Jlenenue Ha AECATUYHYIO IPOObY YUUTETh
HayaJl ¢ OpraHu3aluu pedIeKCUpyOIEro Ha0IIOACHUS.

3aiaHue: MOCMOTPUTE HA CTOJIOIBI TAOIHIIBI U CKaXKUTE, KaK CBECTH JICJICHHE Ha
JECATUYHYIO IpOO0b K JIEJICHUIO Ha HaTypalibHOE unciao? [ KaxIoro ciydas gaite
CBOM OTBET (3AIUIINTE B MYCTHIX SYCHKAX TaOIMIIbI — TOCIICIHSISI CTPOKA).

2296 : 716 =3,1 3,335:1,45=23 1291,77 : 0,093 = 13890
2296 : 716 =3,1 333,5:145=23 1291770 : 93 = 13890

[Tocne oOcyxnmeHus TUNOTe3 U (POPMYIHPOBKH BBIBOJIOB, YUHUTEIIO CICAYET
MPEJIOKUTH YIAIIUMCS:

a) 3a7aTh BOIIPOCHI YUHUTEIIO M0 U3YYCHHOMY MaTepHaly;

0) IpUBECTU CBOM MPHUMEPHI IPeoOpa30BaHus AEIECHUS Ha JACCITUYHYIO IpOOb
K JICJICHUIO Ha HAaTypaJIbHOE YUCIIO;

B) IPOYMUTATh COOTBETCTBYIOIINN TEKCT YUEOHUKA;

I) YHOpaXHEHHs Ha YCBOCHHUE MaTepuasa, CBSI3aHHBIE C YCBOEHUEM aJIrOpUTMa
npeoOpa3oBanus, Haripumep: «BepHo nu paBenctBo: 3,717 : 0,59 = 3717 : 597»;

1) yNpaXHEHHs Ha YCBOCHHE MaTepuaja, CBSI3aHHbIE C YCBOCHHEM alIrOpUTMa
JIeJIEHUs Ha JEeCATUYHYIO JpoOb, Hampumep: «BepHO 1M BBINOJIHEHO [EJICHHUE:
3,717 :0,59 =371,7 : 59 = 6,3?»;

€) CHUCTEeMy 3aJad Ha 3aKpeIuieHHe MaTepuayia (BBIIOJHEHUE JIeJICHUs Ha
JNECATUYHYIO IPOOh);

) CaMOCTOSITEIBLHYIO Pa0OTy IO PEIICHUIO 3a/1a4 Ha BBITIOJHEHUE JICJICHUS Ha
HATypaJIbHOE YKCJIO0 U AECATUIHYIO POOB;

3) CaMOCTOSITENIbHYI0 pabOTy KOHTPOJHUPYIOMIETO XapaKTepa IO PEHICHHIO
3a]la4 Ha BBHITIOJHEHHE JICICHNS Ha HATYPAJTIbHOE YUCIO U IECATUIHYIO APOOb;

M) AUJAKTUYECKYIO UTpYy «IcTadeTay (MpUMep 3aJaHus s IepBOM KOMaHIbI:
126,405 : 500 = OO0
DO0O00000 ;0,25 = BOEOOOO0
HDOO000000 ;0,15 = DO0OO0O0
OO000000 : 100 = 00000000
BEEEEEEE 0,004 = OOOOOOOE
DOOO00daE 0,3 = 0000000
DO00E@NE00 ;0,2 HENENENN
DACAO000 : 5,3 = 00000000);

K) nOpoOJeMHYyI0 3ajady: Bceria Jid IpU JIEJICHUU Ha JECATUYHYIO ApOOb
Tpedyercsa ymHoxxkenue Ha 10, 100, 1000 u T.1., Ha TpUMepe PaBEHCTB:
8,72:05=(8,72-2):(0,5-2)=17,44 : 1 =17 44:
8,72:05=(8,72 -10) : (0,5 -10) = 87,2 : 5 =17,44.

)
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44. Ilpn npoextupoBanun ypoka MHM mno teme «Jlenmurennn um KpaTHBIE»
B COOTBETCTBUM C Y4yeOHMKOM MartemaTnka-6 aBTOPCKOIO KOJUIEKTHBA IOA
pykoBoactBoM A.I'. Mep3nsika  yuuTenb  BBIOMpAaeT  ONTHUMAIBHYIO  (opMy
OpraHU3aliU JeATEIbHOCTH YYAIIUXCH.

Mnasa 1. [JleAMMOCTb HATYPaNbHbIX YKcen Kamaoe na ancea 21 u 36 pemrres waneno na 3, u wx cymma, ancao 57,
] TAKIKE JICTHTCH HATeno 1a 3.
o e TN T e N Boobuie, ecau xamdoe ua wucea a u b deaumes nayeio wa wucao k,
M3y4us matepuan 3o Mask, Bbl yInaeTe, Kak, He BLINONHAR mo u cymma a + b maxwce deaumcs nayeao na wucro k.
AeNeHHA, onp ner N¥ ABHHOE yp YHCNO Haue- Kamaoe 13 uncea 4 u 8 ne geanren ma 3, a ux cymma, wncro 12, peanres
no Ha: 2, 3, 5,9, 10. : HAaLeao ua 3.
A cnp " Hayuu: Kamaoe ma umcen 9w 7 we geanrces va b, 1oux cysma, umcio 16, ue ge
Tech p ALIBATE HATYD “ucna Ha o ANTCR HANETO Ha .
Bbt y 410 ot M OGWMM Booluie, ecau Hu wucao a u mu qucio b ne 0erames nHaueno ma wue-
" (L] umcen.

20 k, mo ux cymma a + b Moxcem Oexumnca, a Moxcem u ue Jexumnesn ia-
HERo na wucro k.

§ 1. Nenutenu THBIE Yucao 35 aeanres maneno Ha amucao 7, a unciao 17 wa uncno 7 we geanr
/W W KpaTHbie cq Haneno, Cymma 35 + 17 maneno sa uncro 7 Takxe ne Jeamrcs,

Ocratox npi aeaennn ncaa 30 sa 5 panen 0, Tak kax 30=5- 6. B arom BooGme, ecau uucio a denumes naweno Ha vucro k, @ wucyo b we de-
cayuae roBopsaT, YTo Yncio 30 zeanTen manexo Ha 5. Yuceao 5 HasuIBaoT aeam- aumes naveno na wucao k, mo cymma a + b e dexumcs nagew na wucao k.
2 ay C - ¥ ah =
Texem aucaa 3, & uucno 30 — kparHbiM ancra 5. !") T
| @ YMCNO G Rt Ha HaT umecno b, ecnu 1) uncno b asnseTca aenvrenem Ymcna a;
naﬂ;wrca HaTYpanbHOE YHCAO C TaKoe, YTO CNPABOA/IHBO PaBeHCTRO 2) wucno b kpatHo yucny a?
amb-c. 2. Kakoe 4ucno RBnseTcs genntenem noboro HatypansHoro uucna?
R 3. Kakoe 4MUIo SBNRETCH HaUBONBIMM AENUTENEM HATYPanLHOro Yncna a?
® Echw nar 0€ YHCNO @ A Ha HaTy uncno b, 1o 4. Kakoe YHUIO ABNACTCH HAUMEHBLWMM KPATHBIM HaTYPaNbHOro Hkcna a?
YMCNO a HA3LIBAIOT KPaTHBIM YHCNa b, @ YHCNo b — RenuTenem YKeha a. 5. CKONbKO CYyWECTBYET KPaTHLIX AAHHOIO HaTYPanbHOIo YMcna a?
s
Yucna 1, 2, 3, 6, 10, 15, 30 tamke spasorcs acanteasmy wucaa 30, a amc- -% Pailiid véiiia \
710 30 ARARETCH KPATHBIM KAKTOTO 13 STHX YHCCT . —
ZameruM, 9To uncao M) He JCAHTCH HANEA0, HANPHMEpP, Ha MHCI0 7 “‘_" - Briancanre:
IToMy aHeao 7 He saasieres genmresem dncaa 30, a uncao 30 ne xpario gwery 7. 1) 0.6 + 0.4: £0.6-0.4: 5) 0,6 - 4: 764
Kak sywme ropoputs: « IMCI0 @ eMTCR HALEAO HA 9HCIO Do, «Mucao b 2) 0,6 + 0,04 40,6 - 0,04; 6)0,6-0,4; 8) 0.6:4.

ARIAETCH ACTUTCACM HHCAA @%, «IHCA0 @ kpaTHO uncay b», «lucio a saaserca
kparHM uncaa b+? Beé pasio, moGoit BrGop GyacT BepHnM. )

Jlerko aanmcats Bee geanTems yuena 6. 1o uucna 1, 2, 5 n 6. A moxno
AV MEpeaMCANTE Bee KpaTHie unera 67 Uucra 61,6 2,6 -‘S.’G <4,6-5nT. 0
kparint ancay 6. Moaysaercs, wTo wncea, KpaTHbX GHCAy 6, GECKOHETHO MHO-
ro. TIoarosy BCEX MX DEPETRCNATE HELAN, 6. Uipat gencHusn AByX ABY3HAYHMX YHCCA B HACTHOM HOAYMAcTexn 9, a s oc

Boobuie, 018 106020 HAMYPATLHOZO MUCIA G KANCTOE U3 HUCER Mok — 8, Taaey piasio Acamaioe) )
a-1,a-2,a-3 a-4, .. A6AREMCA KPAMNBLM HUCAQ 4.

Haumenvwum deau YPaTLHOZ0 YUCAA @ AOAREMCR “‘%"_‘*

‘emy pasno wactnoe npu acacumn 54 sa 97

Uemy panch CIHTCAD, ecan geanmoe panto 98, a vactioe — 77

Hemy pasno geanmoe, ecin geaurens pasen 24, a uacraoe — 57

Jlsa xyitun 8 rerpaseit, a Tlera — 5 vakux ke rerpaneit. Ckoanko crour
OJHA TeTpanL, ecan [lers sanaamin na 24 p. menvme, yes duva?

hprwh

wucno 1, a HAUOGOALWUM — CAMO YUCRO d. N
3, « - r " A B b€ €CTh ~ 310
(Ap(.‘,ln HHCea, kpBTRHX a, HanGOALIIErO HET, & HAMMCHLID / 1. B(‘]J"(l anm )’lln‘l)ﬂﬂt""t:
CAMO HMCAO a. N 1) uncao 6 seasercs geanrenem ancm 24;
. ()
L]
) W 3

a) becema: Marepuan BHOJHE MPUTOJEH (HE CIOXKEH, M300UITyeT MpUMEPaMH,
HE COICP>KUT HOBOM CHMBOJIMKH) JIJISi OpTaHU3AIMU IBPUCTUUYECKON Oece/bl Mo ero
COJIEpKaHUIO.

0) Jlexmus: OoabplIOe YHCIO AUAAKTHYSCKUX €IUHMI] Ja€T BO3MOXKHOCTH Ha
ATOM MaTepuaje IPOYUTaTh YYEHUKAM JICKITHIO.

B) OObsicHeHME MaTepuana: Jaxe Oerjblil JIOTMKO-AUAAKTUUYECKUN aHallu3
MO3BOJISIET CCHATh BBIBOJI: YYAIIHECS CaMOCTOSATEILHO OCBOHUTH COJIEPIKAHHE 3TOTO
naparpad He B COCTOSIHUU.

r) CamocTosTenbHas padoTa ¢ TEKCTOM y4eOHHKA: HATMYNE MOTHBAIIMOHHOTO
0J10Ka, IPUGTOBOE BBIJICTICHUE, 5 KOHTPOIBHBIX BOIIPOCOB, 6 YCTHBIX yIPAKHEHUN U
1eJIbIH OJIOK YIPaKHEHW HAa YCBOCHHE MO3BOJISIOT OPTraHU30BaTh CAMOCTOSITEIIHHOE
YTCHUE YYCHUKAMHU maparpada ydeOHuKa.

n) JlroOas u3 nmepedrciieHHbIX BhIlIe (OPM H3ydCeHHs] HOBOTO MaTepuana OyaeT
3¢ pexTUBHOM.
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45, OOBsicHeHHEe MaTepuana 1o TeMme «JleInTean U KpaTHbhIE» B COOTBETCTBHHU
c yueOHMKOM MareMaTuka-6 aBTOPCKOTO KOJUIEKTHBA IMOJ PYKOBOACTBOM
A.I'. Mepansika, y9UTENIb Ha4ajl ¢ MAaTEMaTHYECKOTO SKCIICPUMCHTA.

«Bo3bpMéM umciao 12 u OymeM ACNIHUTh €ro MOAPSA Ha HAaTypalbHBIC YHcia OT |
1o 12. Ioxyyum:
12:1=12 12:2=6 12:3=4 12:4=3
12:5=2(oct.2) 12:6=2 12:7=1 (oct. 5) 12:8=1 (ocrt. 4)
12:9=1(oct.3) 12:10=1(oct.2) 12:11=1(oct.1) 12:12=1

Pesynprar Hamero aeiaeHUs — WIM YaCTHOE, WM HETIOJTHOE YaCTHOE M OCTATOK.
3anuiieM Halyd PaBEHCTBA B JIBa CTOJIONA B 3aBUCUMOCTH OT Pe3yJIbTata.

Tema ypoxa: Jlenrumenu u kpamvle I'oBopsT, uTO UKCIO 12 HEAUTCS HAlEno

12:1=12 12:5=2(ocm.2) Ha umcna 1, 2, 3, 4, 6, 12, Koropsle
12:2=6 12:7=1 (ocm. 5) HA3bIBAIOT JeymTensiMu  uucia’ 12. Camo
12:3=4 12 :8 =1 (ocm. 4) 12

12-4=3 129 = 1 (ocm. 3) 4pciio 12 Ha3BIBAIOT KPATHBIM JIJIS KaXIOTO
12:6=2 PR W 13 otux uncen. CTporo STMM MHOHATHAM
12:12=1 12:11 =1 (ocm. 1) JAIOTCS TaKUE€ ONPECIACIICHU.

Henenue nayeno Henenue c ocmamkom Omp. 1. HatypanpHoe 4HCIIO @ JACTUTCS

HaIlelIo Ha HaTypaibHOE 4HCio D, ecnu HalAETCs HATYpajibHOE YHCIIO ¢ TaKOE, YTO
CIIpaBeIMBO PaBEHCTBO a = b- C.

Omp. 2. Ecam HaTypanbHOE YHCIIO @ JEUTCS HAllello Ha HaTypalbHOE 4ucio D,
TO YHCJIO ¢ HAa3bIBAIOT KPAaTHBIM 4Kcia b, a yucno b aenurenem uucna ay.

Kak Ha3piBaeTcd IUAAKTUYECKUA IPUEM, HCIOJIb3YEMBIM YUYUTEIEM B XOIE
MaTeMaTHYECKOro 3KCIEpUMEHTA?

a) UHIYKUUS; 0) kiIaccuuIMpPOBaHUE;
B) JIOKaJbHOE YIOPSAIOUYCHHUE; r) MOABEACHUE O] MOHITHE;
1) cepuanus; €) cHucTeMaTHu3alusl.

46. OOBsACHEHHE MaTepualia Mo TeMe «JleIuTean U KpaTHBIE» B COOTBETCTBUU
¢ ydeOHHMKOM MaremMaTuka-6  aBTOPCKOIO KOJUIGKTMBA IIOJ  PYKOBOJCTBOM
A.T'. Mep3nsika, yuduTellb Ha4aad ¢ BBEJACHUS MOHATHM JIEIMUTENS M KPAaTHOTO 4YMCIIA.
Jlanee OH BBOOUT paJl MOJE3HBIX CBOMCTB.

«IIpomomkaem padoTath ¢ UUCIOM 12 U €T0 AETUTEISIMHU.

Yucno 12 — kparnoe mig yucna 2. Ecte nu y uncna 2 gpyrue kpatHbie? Kak
y3HaTh? BCIOMHMM KOMIIOHEHTHl YMHOXKECHHS: MPOU3BEICHUE M JBA MHOMKHUTEIIA.
Kpatnoe 12 — 3710 mpousBeneHue, a 2 — OJUH W3 €ro MHOXKUTENCH, 3HAYUT, YTOOBI
HalTH KPaTHOE, HAJI0 2 YMHOXAaTh HA IPYyTUe HaTypaibHble uncna: 1, 2,3, 4, 5 u T.1.
[Tonyuum ciienyroiire KpaTHble yncia asa: 2, 4, 6, 8, 10 u 1.1.

3anuiieM CBOMCTBO KPaTHBIX B OOIIEM BHUJE. ..»

a) Jns mro0oro HaTypaslbHOTO 4YMCIIAa a Kaxkjaoe u3 uucen a -1, a -2, a -3,
a -4, ... ABJISICTCSl KPaTHBIM YHCHIa d..

0) Kaxnmoe HaTypaibHOE 4uCIO, KpoMme 1, sBIsieTCS KpaTHBIM, MO KpalHeu
Mepe ISl IBYX HaTypajbHbIX YUCE].

B) HaumMeHpmmM 1enuTeneM JIOOOTO HATypallbHOrO 4Yucia sBisercs |1,
HanOOJIBIIIMM — CAMO YHCIIO.

r) HauMeHbIIMM KpaTHBIM JIFOOOTO HATYpajJbHOTO YHCIA SBISIETCS CaMo
YHUCJI0, HAMOOJIBIIEr0 KPaTHOTO HET.
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47. O0bsAcCHEeHHE MaTepualia 1Mo Teme «JleauTenu u KpaTHeIe» B COOTBETCTBUH C
yuyeOHUKOM MaremaTtuka-6  aBTOPCKOIO  KOJUIEKTHBA 1OJ  PYKOBOICTBOM
A.l'. Mep3msaka, y4uTenb Hayajd C BBEICHUS MOHATUU JECIUTENS U KPATHOTO YHUCIIA.
Jlaiiee oH BBOAUT paj MOJIC3HBIX CBOMCTBR.

«Pacemotpum cymmy umcen 12 u 21, t.e. 12 + 21 = 33.

Nenurenn 12 nam m3BectHel: 1, 2, 3, 4, 6, 12.

Bemmumem nenurenu 21: 1,8, 7, 21;

u 33: 1,3, 11, 33.

Uucna 12 u 21, a takke ux cymMMa — 4uciio 33 uMEIT oOluiA JeIuTelNb 3.
Hpyrumu cioBamu, unciia 12 u 21, a Takke ux cymma — 4ucio 33, AessTcsl Halleo
Ha 3.

3anuiieM mepBoe CBOMCTBO JACIUMOCTH CYMMBI B OOIIIEM BHJIE. .. »

a) Ecmu xaxnoe u3 yucen a u b nenures Hateno Ha 9ucio K, To 1 cyMMa Jrcen
a + b nenurcs Haueno Ha yucio K.

0) Ecau HM 4KCIIO @ ¥ HY YKCIIO D He messTes Halello Ha 4uciio K, To ux cymma
a + b Moxer gennuThCs, a MOYKET M HE JEMTHCS HAIENI0 Ha YKCIIO K.

B) Eciu o1HO M3 cllaraeMbIX U CyMMa JCJIATCS HaIeIo Ha 9Kcio K, To 1 BTopoe
claraeMoe€ JEJUTCS HAIEea0 Ha Yucio K.

r) Ecim XoTs ObI OTHO cllaraeMoe He JICJTUTCS Halelo Ha 9uciio K, To cymMMa He
IEJINTCS HaIleIo Ha 9ucio K.

n) Ecaun umciio a meauTcs Halea0 Ha 4yucio K, a yuciao b He AenuTces Haieno Ha
yuciao K, To cymma a + b He qeauTes Hareno Ha gyucio K.

48. O0bsICHEHHE MaTepHalia 1o TeMe «JleauTenn U KpaTHbIC» B COOTBETCTBUU
c yueOHMKOM MareMaTuka-6 aBTOPCKOTO KOJIGKTHBA II0JT PYKOBOJCTBOM
A.T'. Mep3asika, yuduTesb Hadyaad ¢ BBEACHUS MOHATHM JIEIMUTENS M KPAaTHOTO 4YMCIIa.
Jlaiiee oH BBOIUT paj TIOJIC3HBIX CBOMCTB.

«Paccmotpum cymmy uncen 12 u 21, 1.e. 12 + 21 = 33.

Jlenutenu 12 vam u3BectHel: 1, 2, 3,4, 6, 12.

Brmumewm neanrenn 21: 1, 3,7, 21;

n 33: 1, 3, 11, 33.

Uucna 12 u 21 He nenstca Haneno Ha 11, HO ux cymma — yucno 33 — genuTcs
Haneno Ha 11.

Yucna 12 u 21 He genarcs Haueno Ha 10, u ux cymma — uncio 33 — He eauTCs
Harneno Ha 10.

3anuiieM BTOPOE CBOWCTBO JACITMMOCTH CYMMBI B OOITIEM BHJIE. .. »

a)- Ecnmu xaxxnoe u3 yucen a u b genures Hateno Ha 4ucio K, To u cymMMa yrcen
a + b menmurcs Haneno Ha yucio K.

0) Ecau HM YMCIIO @ ¥ HY YKCIIO D He messiTes Halelo Ha 4uciio K, To ux cymma
a + b Moxer gennuThCs, a MOYKET U HE JEJMTHCS HAIENIo Ha Yruciio K.

B) Ecnm omHO M3 cllaraeMbIx ¥ CyMMa JIENISATCS Halea0 Ha duciio K, To u BTropoe
claraeMoe JIEJINTCS HalleJao Ha Yruciio K.

r) Ecau xoTs Obl 0JJHO clTaraeMoe He JCIUTCS HAIeJIO Ha YUCIIo K, TO cymMMa He
IEJIATCS HaLleJIo Ha 9ucio K.

n) Ecnu uucio a nenures Haneno Ha 4ncio K, a urcio b He meauTcs Haiesno Ha
yrcio K, To cymma a + b He aenutcs Hareno Ha yuciio K.
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49. O0bscHEeHHEe MaTepualia 1Mo TeMe «JleauTenn U KpaTHbIE» B COOTBETCTBUU
c yueOHUKOM MareMaTuka-6 aBTOPCKOI'O  KOJUIGKTHBA IIOJ PYKOBOJICTBOM
A.l'. Mep3msaka, y4uTenb Hayajd C BBEICHUS MOHATUU JECIUTENS U KPATHOTO YHUCIIA.
Jlanee oH BBOJUT paji MOJIE3HBIX CBOMCTB.

[Tpomomkaem padotath ¢ yuciaamu 12 u 21 u uxX CyMMOM.

Uucno 12 genurcs Hameno Ha 2, a 21 He aensaTcd Haleno Ha 2, UX CymMma —
yuciIo 33 — He JEJIMTCS HalleJio Ha 2.

Uucno 12 genurcs Haueno Ha 4, a 21 He nmensTca Haneno Ha 4, UX CymMma —
ynciio 33 — He JeJUTCS Halelo Ha 4.

Uucno 12 He nenutcs Haieno Ha 7, a 21 gensTtcs Haueno Ha 7, HO UX CymMMa —
yucao 33 — He JeIUTCS Hallelo Ha 7.

O06001TMM U 3aMUIleM TPEThE CBOMCTBO JIETUMOCTH CYMMBI B 00IIIEM BHIC. . .

a) Ecmu xaxmoe u3 yrcen a u b nenures Haneno Ha yucio K, To M cymma dncen
a + b nenurcs Haueno Ha yucio K.

0) Ecau HM YKCIIO @ ¥ HY YKCIIO D He messTes Halello Ha Yuciio K, To ux cymma
a + b MOXKeT IeTUThCs, a MOKET U HE JEIUTHLCS HAIEI0 Ha Yuciio K.

B) Eciu o1HO M3 cllaraeMbIX U CyMMa JCJIATCS HaIeIo Ha YKucio K, To 1 BTOpoe
claraeMoe JIEeJIUTCS HaIleJI0 Ha YKcIIo K.

r) Ecim XoTs ObI OTHO cllaraeMoe He JICJTUTCS Halelo Ha 9uciio K, To cymMMa He
JICTUTCS HAIEeNIo Ha yucio K.

1) Ecaun umciio a meauTcs Haiea0 Ha 4yucio K, a yuciao b He AenuTes Haleno Ha
yucio K, To cymma a + b He genurces Hameno Ha uncio K.

50. YcBoenue marepuaiia mo TeMe «JlenmmTenum M KpaTHBIC» B COOTBETCTBHH
c yaeOHUKOM MareMaTuka-6 aBTOPCKOTO  KOJUICKTHBA 1IOJ  PYKOBOJICTBOM
A.l'. Mep3nsika y4dWTeNnb Hayal €. JIOTUYECKOTO ympaxkHeHus «BepHo
YTBEPKIEHUE:

1) gncio 6 ABASETCA ACAUTEIEM dncia 24,

2) 4KCIIo 8 KpaTHO YKCIy. 24;

3) umncio 5 gBaseTcs geauTeneM dncia S1;

4) gucio 9 sBaseTcs genuTeneM ducia 99;

5) uncno 18 kpatHo uncay 3;

6) unciio 28 KpaTHO Ynciy §;

7) uucno 111 kpatHo uucny 11;

8) uncio 10 sBnsercs genurenem yucia 100 u kpaTHEIM ducay 57».

Kakue oTBeThl Y4EHUKOB CJEAYET MPUHSITH B KAUECTBE BEPHBIX ?

a) 4ucIo 6 siBisieTcs aenureneM uucia 24, tak kak 24 : 6 = 4;

0) uyucno 8 kpatHo ynciy 24, Tak Kak 24 : 8 = 3;

B) YHCIIO S HE SIBJSIETCS AenuTesieM uncia S1;

r) uucio 9 sBusiercs aenurtenieM ducia 99, tak kak ectb uncio 11 Takoe, 4To
9.11=099;

n) uwucio 18 kpaTHO uncy 3, Tak Kak 18 menurces Hareno Ha 3;

€) uucio 28 He KpaTHO Yuciy 8, Tak Kak 28 He AeNIUTCA Halemo Ha §;

x) uucio 111 kparHo yucay 11, Tak kak 111 nenurcs Hanesno Ha 11;

3) uucio 10 sBusercs nenuteneM uucia 100, tak kak 100 menurcs Ha 10, u
KpaTHbIM 4Hciy 5, Tak Kak 10 genurcs Ha S.
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51. Ha srame koppekuuu 3HaHWWA MO TeMe «J/lenutenn W KpaTHbIE YYUTENb
MPEUIOKUIT KOMIUIEKCHOE 3aJlaHKe, TpoBepsitoiiee chOpMUPOBAHHOCTD CJICTYIOMIUX
MpeMETHBIX 3HaHUH U yMeHui: « Beioepure u3 uucen: 1; 2; 3; 4; 5; 9; 12; 13; 17; 27,
30; 31, 108; 125; 285; 713; — Te, KOTOpHIE SBJISIOTCS

IIPOCTBIMU

HaUMEHBIIINM 1 HauOOJILIINM
COCTaBHBIMU

IIPOCTBIMU AenuTenssMu yucna 30

KPAaTHBIMH 5

HauOOJIBIITUM HATypaTbHBIM
YUCJIOM, JIAFOITUM TIPH JCICHUN
Ha 4 ¢ OCTaTKOM 4acTHOE 7

HaAuOOIBIIUM OOIIUM JEITUTEIEM
yucen 36, 60 u 72

HaWMEHBIIUM OOIIUM KPaTHBIM
yucel1 27 u 36

BriOepute 5Ty 3HaHUA U YMEHHUS U3 MPEITI0KEHHOTO CIUCKA!

KJIacCU(UIMPOBATh MHOXECTBO HATypajbHBIX YHUCEN (M €ro MOJMHOKECTBA)
B 3aBUCHMOCTH OT YHMCJIa AEIUTENEN Ha «1», IPOCThIE U COCTABHBIC YNCIIA;

KJacCU(UIIMPOBATh MHOXKECTBO HATypajbHBIX YHCEl B 3aBUCHUMOCTH OT
3HAYEHUs1 OCTAaTKa O]l JEJICHUS HAa JaHHOE 4ynciio n (octaTok paBeH 0 — neneHue
HAIIEJIO, OCTATOK paseH 1, 2, ..., n—1);

OmpeeNsaTh HauOOJbIINNA/HAMMEHBIIIMN AJIEMEHT YIOPSJOUYEHHOTO YHUCIOBOTO
MHOKECTBA;

MOABOAUTL TOJ TOHsATUE (yKa3aHbl B MPaBOM CTOJOIE TaOIUIbI-3a1aHUS)
JAHHBIE YUCIOBbIE OOBEKTHI (IEPEUNCIIEHBI B YCIOBUM 337a4H);

MPUMEHATH anroput™ HaxoxaeHus HOJl HeCKONbKUX YKCen;

MNPUMEHATH anropuT™ HaxoxaeHuss HOK HeckonbkuX uncesn;

pemiath NPaKTUYECKUE 3aJayd, HCMOJIb3ysl OCHOBHBIC TOJIOKEHUS TEOpUU
JETUMOCTH;

pemath MNpPaKTAYECKUEe 3aJadyd, HCIOJb3ys OCHOBHBIC TOJIOKEHUS TEOPUH
OCTaTKOB.

52. 3amaua: «BpiOepuTe MpocThie YKciia U3 npeaioxeHHsix: 1, 3, 6, 13, 16, 31,
36, 61, 63»; — mpoBepsieT cPOPMUPOBAHHOCTH YMEHUS:

a) BBISIBISATH MPOCTHIE YHCIIA;

0) BBISBIATH COCTABHBIC YHCIIA;

B) MHCIOJIb30BaTh  OMPENIEJIIEHHE  MPOCTOr0  Yuciaa  JJIsi  pelIeHUs
MaTeMaTUYECKUX 3ajad.

I') WCIOJIb30BaTh pelieTo JparocheHa AJisi MOUCKa MPOCTHIX YUCET;

1) KJIacCU(PUIUPOBATh MHOKECTBO HATYPAJIbHBIX YHCEI (U €r0 MOJIMHOMXKECTBA)
B 3aBUCHMOCTH OT YHuciia JAeiauTesneit Ha «1», IpocThle U COCTaBHBIC YHCIIA.
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53. 3aganue, cocrosiee U3 4 B3aNMOCBSI3aHHBIX 3a1a4: «3aKOHUYHTE 3aMUCh:
Henurenu uncna 24: 1, 2, 3, 4, : : :
Jenuremn uncna 42: 1, 2, 3, 6, , , ,
OO61mue genurenu yucei 24 u 42: , , ,
Haubonpmuit oOmmit nenurens uncen 24 u42:  »; —
npoBepsieT chOPMUPOBAHHOCTH 00OOIIEHHOTO YMEHHS,
, BKITIOUAFOIIIETO CIIEAYIONINE dJIEMEHTapHbIC YMEHUS:
) npuMEHATh anrOpUTM HaXOXACHUS ACIUTEIEH YHCIIa;
2) IPUMEHSITH aJTOPUTM HAXOXACHUS OOIIUX JENUTECH IBYX YHCEl,
3) npumeHsATh anroputM HaxoxaeHus HOJl nByx uncen

54. 3amaua: «Halimute HamMmeHbinee oOmee KpatHoe umcen a=2:2-11 m
b=2-3-5-11. OtBer: HOK (a, b) = »; — TIpoBepseT cHOPMHUPOBAHHOCTH
DIIEMEHTAPHOTO YMEHUS

55. JlaiiTe Ka4eCTBEHHYIO OLEHKY (HEYIOBIETBOPUTEIBHO, YIOBIETBOPUTEILHO,
XOpOILIO, OTIMYHO, MPEBOCXOAHO) PE3YJIbTaTaM JEATeNbHOCTH IIKOJBHUKOB IIO
pemenuto 3agaun: «MHHa xuBeT B kBaptupe Ne 51. B e€ gome 5 sraxeii, no 4
KBapTHUPBI HA KaXJIOM dTaxke. B KakoM roabeszie, U Ha KakoM 3Taxe xkuBeT VIHHa?»

Yuenuk | Pemnienue OneHka

A B xaxxnom ogbesne 5 -4 = 20 kBapTup.

91:20 = 2 (ocmamox 11). 9T0 3HAUUT, 4TO HJI TOTO,
YTOOBI <«JIOMTH 10 KBapTUPBI Ne 51» HYKHO «O000UTH»
JBa TMOJHBIX moabe3ga u 11 kBapTup B TpeTbeM
NOBE3C.

11 :4 =2 (ocmamox 3). DTO 3HAYWT, YTO JJS TOTO,
4TOOBI «JIOoUTH 10 11 KBapTUpBI B TPETHEM MOIBE3/EH»
HYKHO TIPOWTH J[Ba dTaXka, a HA TPETbeM OyleT HyKHas
HaM KBapTHpa.

b [IpeacraBito, 4TO S MOYTATBLOH, 00X0XKY BCE KBAPTHPHI
no 4 Ha staxe: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44,
48, 52 — xBaptupa Ne 51 nHa 13 sTaxe, HO B MOIBE3/E
BCETO 5 ATa)ew, 3HAaUUT «Ham 13 s3taxk» — 3TO TpeTui
3Tax B TpeTheM noabesne: 5, 10, 15.

B kBapTHpk! | 1-[5-]9- [13-[17-|21-|25-|29-|33-|37-|41- |45- |49-
4 |8 |12]16 |20 [24 |28 |32 |36 |40 |44 |48 |52
sraxu [1]21[3 |4 |5 [6 |7 [8 [9 |10 |11 |12 |13

noabe3nsl | 1 2 3
OtBet: IHHA ®KUBET B TPETHEM MOIBE3IE HA TPETHEM
IOTaXKe.
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56. OmenuTe ypoBEeHb OOMMX (BBICOKWH, JOCTATOYHBINA, HU3KHH) W
MaTeMaTHYeCKHUX (BBICOKWH, TOCTATOYHBIN, HU3KUI) CIIOCOOHOCTEH MO pe3yinbTaTaM
JEeSTEIbHOCTH IKOJLHUKOB IO pelieHnto 3aaaun: «ana sxuBet B kBapTupe Ne 51. B
e€ mome 5 aTaxkel, mo 4 KBapTUPHI HA KaXIOM dTake. B kKakoM moabesfie, i Ha KakoM
aTaxke kuBeT MIHHA?»

CnoocoOHocTH
Y4yeHuk Pentenue MareMaTu-
o0rue
YyecKue

A B xaxaom moawesze 5 -4 = 20 kBapTup.

51: 20 =2 (ocmamox 11). DT0 3HAUUT, YTO IS
TOTO, UTOOBI «JIONTH 10 KBapTUPBI N 51» HYKHO
«00OHTH» ABa MOJHBIX MOabe3na U 11 kBapTHp B
TPEThEM TOIBE3IE.

11 : 4 = 2 (ocmamox 3). DTO 3HAYUT, YTO IS TOTO,
9TOOBI «JOUTH 10 11 KBapTUPBI B TPETHEM
MOTbE3/1e» HY)KHO TTPOUTH J[BA dTaXKa, a Ha TPEThEM
OyneT Hy)KHasi HaM KBapTUpa.

b [Ipencrapito, 4TO 5 MOYTATBLOH, 00X0XKY BCE
KBapTUpHI 110 4 Ha sTaxe: 4, 8, 12, 16, 20,24, 28,
32, 36, 40, 44, 48, 52 — xBapTupa Ne 51 Ha 13
3Ta)Ke, HO B ITOJBE3/IC BCETO S5 ITAXKCH, 3HAUUT
«Ham 13 3Ta)xx» — 3TO TPETHUM ITAXK B TPETHEM
noasesae: 5, 10, 15.

B KBapTHpb |1- |5- |9 [13- [17- [21-[25- [29- [33- [37- [41- [45- [49-
4 |8 12116 |20 |24 |28 |32 [36 |40 |44 |48 |52
sraxn |1 ]2 3 |4 |5 |6 |7 |8 |9 |10 11 [12 [13
noabe3an! |1 2 3
OtBeT: MIHHA )KUBET B TPETHhEM MOIBE3/IC HA

TPETHEM ITAKE.

57. 3apauva: «KakoBo HauOosblliee KOJUYECTBO TOPrOBBIX TOYEK, B KOTOPHIE
MOXHO TOpPOBHY pactpenenuts 60 1 nmoaconHeyHoro U 48 1 KyKypy3HOro maciua?
CKOJIBKO JIUTPOB KAKJIOTO BUAA MPU 3TOM IOJIYUYUT OJIHA TOProBasi TOUKA»; PElICHa
YUEHHUKOM 6 KJlacca CIIeAYyIomuM o0pa3oMm.

Pemenne. Haubonbliee KOJMYECTBO TOPTOBBIX TOYEK, B KOTOPHIE MOKHO
MOPOBHY pacnpenenutb 60 1 MoACOJHEYHOro M 48 J1 KyKypy3HOTO macia — 3TO
HanOoJbITUI o0ITMi AenuTens uncen 60 u 48.

HOJJ (48,60)= 12.

48:12=4 (1) — KyKypy3HOTO MacJja MOoJy4YuT KaKJasi TOproBasi TOUKa.

60.:12=5 (1) — NOJICOJIHEYHOTO MacJja MOJYYUT KaxKJas TOproBasi TOUKa.

Oter. ToproBeix Touek — 12. Kaxknas ToproBas Touka mnoaydyutr 4 1
KYKYpY3HOTO MacJja 1 5 J1 OACOJHEYHOr0 Macia.

OxapakTepu3yiTe criocCOOHOCTH YUECHHKA.
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58. 3amaua: «KakoBo HamOoiblliee KOJMYECTBO TOPrOBBIX TOYEK, B KOTOPHIE
MO>KHO MOPOBHY pacmnpenenntsh 60 J1 mocodHeyHoro u 48 1 KyKypy3HOro maciua?
CKOJIBKO JTUTPOB Ka)/I0r0 BUAA MIPH 3TOM IOJIYYHUT OJIHA TOPrOBas TOUKay»; pelieHa
YYEHHKOM 6 KJlacca CIeAyIOIUM 00pa3oM.

Pemenne. Ecnum Obl 1mOJCONHEYHOro Macia OBUIO CTOJBKO, CKOJBKO H
KYKypy3HOTO — 48 nuTpoB, TO €cTh Ha 12 MeEHbIlle, YeM JaHO B YCIOBUHU, TO
HauOOoJIbIIIee KOJIUYECTBO TOPTOBBIX TOYEK ObUIO Obl 48, a Tak UX HE MOXKET ObITh
6ompime 12. [Tycts ux 12 (camoe 60JbIIoe U3 BO3MOKHBIX YHCEIT), TOT/IA:

48:12=4 (1) — KyKypy3HOT0 MacJja MOJy4YuT KaKJasi TOproBasi TOUKaA.

60.12=5 (1) — MOJCOTHEYHOTO MacJia MOJYyYUT Kax/aasi TOProBasi TOUKa.

OtBet: ToproBeix Touek — 12. Kaxnmas TtoproBas To4yka NOIYyYuT 4 71
KYKYpYy3HOTO MacJja 1 5 J1 MOACOJHEYHOr0 Macia.

Oxapaktepu3yiTe CnoCOOHOCTH YUEHHUKA.

59. Yuurenp B 6 kinacce 0OBSICHSAET pEIICHUE 3aJlaud, C KOTOPOW YUYCHHKU HE
CIIPAaBWJIMCH TIPH BBHITIOJIHEHUH JOMAITHeH paboThl: « Bacs mpITanacs pa3iokUTh Opexu
Ha paBHBIC KYYKH, HO KaXKJIbIH pa3, KOT/Ia OH PacKJIaabIBal OpeXH uX 1o 4, 1Mo 5 u 1o
6, omuH opex ocTtaBajics JUITHUM. CKOJIBKO OpexoB. ObUIO Y Bacu, eciu u3BecTHO,
YTO MX ObLIO MeHbIE, yeM 100?.

OtMeThTEe HanboOJIEE 11eJIECO00Pa3HBIN CIIOCO0 PEIICHHUS.

| crtoco6.

CKOJIBKO OpeX0B MOYKHO Pa3joKuTh Ha 4 kyuku? / 4, 8, 12, 16, 20, 24 u T.1.

CKOJIBKO OpeX0B MOYKHO Pa3jIoKUTh Ha 6 kyuek? / 6, 12, 18, 24, 30, 36 u T.x.

CKoJIBbKO OpEeXOB MOXKHO Pa3ioXuTh U Ha 4, u Ha 6 kydek? / 12, 24, 36, 48, 60,
72 u 1.1

Kaxoe u3 stux uncen nenurcsa Ha 5 u menbnie 100? / 60

Cxkounbko opexoB 0bu10 Y Bacu / 60 u emé 1, To ecth 61

Il cmoco6.

1123 / Al S AVARRL 3auepkHéM B TabnuIe NEPBOM COTHU
1 DR 13 |14 | 15| 48 | 17 |48 |19 | K| ypcen sendupiv mseToM Bee YmCTa, KOTOPBIE
21 22 |23 (2626 | 27 | 26|29 M| nenarca ma 4 — 510 KakIoe 4eTBEPTOEC
31 | 3(33 |34 | ¥ 36 37 38 |39 M| upcno; KpacHBIM I[BETOM — BCE YMCIIA,
41 | g\ 43 |44/ 45 | 46 | 47 MR 49 |BQ | KOTOpBIC ACTATCS HA 5 — 9TO KaKIOE MSATOE
51 | 52|53 |54 5 56'| 57 |58 | 59 | Pf¢| 9mMCIIO; CHHUM LBETOM — BCE YKCIA, KOTOPBIC
61|62 |63 | 647 657 6@ 67 | 69/ 69 |7q | ACILITCA Ha 6 — OTO Kak/0€ WIECTOE UHCIIO.
71 73 |74 }rvy 77 ’n 79 N TpequeTHaﬂ 3BE3J0YKa YKAXET Ha 4YHCIIO,
81 | 82 |83 5586 | 87 | ps | 89 | W KOIOpOG nenutcsa u Ha 4, m Ha 5, n Ha 6. K
o1 | 92|03 94 | 957 U| 07 | 08 | 99 |feq| HAACHHOMY HmCITy npubasum 1.

[l criocoO.

Yucno opexoB MuHYC | MOMKHO AenuThesi 6e3 octatka Ha 4, 5 u 6. HyxHo
HAWTH HaWMEHbIIee olInee KpaTtHoe s 3TuX Tpex umcen: HOK (4,5,6)=60; — u
YBEJIMYUTH €10 Ha 1.
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IV cnoco6.

Yucno opexoB MuHyc 1 AOMKHO nenuThcsi 0e3 octatka Ha 4, 5 U 6 U He
npesbimats 100.

JIBy3HayHOE YMCIIO ACNUTCA Ha 4, 3HAUUT, BAXK]IbI JACIUTCA HA 2, 3HAYUT OHO
YETHOE.

JIBy3HayHOE YETHOE YUCIIO JIETUTCS Ha 5, 3HAUUT, OKaHunBaeTcs Ha 0.

JIBy3HayHOE 4YMcio, OKaHuuBaromieecs Ha O eauTcs Ha 6, 3HAUUT, JIEJTUTCS Ha
3, 3HAYUT coAepKUT uudpy 3, 6 wiu 9.

[IpoBepsiem Ha cooTBeTcTBHE yciaoBusaM yucia 30, 60, 90. M3 HUX TOJIBKO YHCIIO
60 nemuthest Oe3 octatka Ha 4, 5 u 6. To ectb 60 OpexOB MOXKHO PA3NOKHUTHh Ha
paBHbIE Ky4Kd 1O 4, 110 5 ¥ 110 6 OpexoB B Kax10H, a 61 opex — Ha Kyuku 104, 1o 5
1 110 6 OpEXOB B KaXKIOM C TEM, YTOOBI OJMH OPEX OCTABAJICS JIMIIIHUM.

V cnoco®.

4x+1=5y+1=62+1

4x = 5y = 6z

4x — oenumcs Ha 4 = 5y — denumcs Ha 4 = 5 — He denumcs Ha 4, 3Ha4um y —
oenumcs Ha 4.

6z — derumcsa na 3 = 5y — denumcs na 3 =5 — ne deaumcs na 3, 3nauum y —
oenumcs Ha 3.

y — Oenumcs u Ha 4, u Ha 3 =y — deaumes Ha 12 = 5y — denumca na 60 u
menvue 100 = 5y =60 = 5y + 1 =061.

OtBet. Y Bacu 0b11 61 opex.

60. Bel mpennaraere ydamuMmcs S5/6° kilacca B pamkax Tembl «Jlemutenu u
KpaTHbIE» pelInTh 3aaauy: «Bo CKOJIbKO pa3 M3MEHHTCS YaCTHOE M OCTATOK OT
JCJICHUs, €CIM JAETUMOE W JAeNuTenb YBEIUuuTh B 3 pasza? BeiOepute HyKHBIN
BapUaHT OTBETA.

A. OCTaToOK M 4aCTHOE HE U3MEHUTCHL.

b. Ocrarok u yactHoe yBenuyarcs B 3 pasa.

B. HacTHoe HE U3MEHUTCS, @ OCTATOK YBEIUYHUTCS B 3 pasa.

I'. Octratok HE UIBMEHUTCS, @ YACTHOE YBEJIMUYUTCS B 3 pasza.

J1. HacTHOE M OCTAaTOK YMEHbIATCS B 3 pasa.

E. YacTHOE HE MBMEHHUTCS, & OCTATOK YMEHBIIUTCS B 3 pasza.

XK. OctaTok HE U3BMEHHTCS, & YACTHOE YMEHBIIUTCS B 3 pasay.

Kaxkoro pemenus Bol xaére ot yuenukos. IIpusenure ero.
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61. YacTo Ha TEOPETUKO-UYKCIOBOM MaTepHalie HIKOJBHOTO Kypca MaTeMaTUKH
(5/6 kiacchl) CO3MAIOTCS JJOTUYECKUE YIPAKHEHUS. YUUTENb MPEMIOKIIT YUYCHUKAM
cienyouiee yrnpaxHeHue, QopMupyrollee yMEHUE MOATBEPKAATh / OMpPOBEPraTh
runoresbl: «B BepxHel cTpoke TabMUIbI yKa3aHO TO, YTO JaHO, B JIEBOM CTOJIOIE —
TO, YTO CIIpAIlIUBAETCs. 3alOJHUTE IMYCThI€ KJIETKH, BHIOPAB OJAWH U3 BAPUAHTOB: 0d,
Hem, He Xxeamaem OAHHbIX

Bompoc / nano

a ZIeuTes Ha M
u
b nenurca Ha m

a ZIeJUTCA Ha M
u
b He nenmurcs HA M

d HE AcIuTCAa Ha M
u
b He nenurca HA M

a + b nenurcs Ha m
a—b memurcs Ha m
a - b genurcs Ha M

OnummTe, Kak CaeayeT OpraHu30BaTh padoTy C 3TUM YIPKHCHHUEM.

62. YuuTenp penrt npoBecTH y4eOHOE UCCISIOBAHUE U TPEJIOKUI yIaITUMCS
MHOTOKOMIIOHEHTHYIO ~ y4eOHO-TIOMCKOBYIO  3ajayy, KoOTopas JaéT TMepBble
npencTaBieHuss 00 apudMeThke OCTaTKOB (DJIEMEHTHl TEOPHUH CPABHUMOCTH TIO
MOJIYJIIO), & TAaKXKE MPOBEPSET HABBIKM HAXOXKIEHHUS OCTAaTKa OT JCJECHUS YHCEeN, X
CYMMBI U Tipou3BeneHus: «B mepBoil cTpoke TaOnWIBl yKa3aHbl Mapbl YHCEN, BO
BTOPOW — UX JIeiuTeNb. B mepBoM ctonllie To, 4TO HEOOXOAUMO HAWTH. 3alOJIHUTE
MyCThle KJETKHU. 3amojHAs MOCIeOHUN cToidel, mnocrapaitech OOOHTHCH 0€3
HAXO0XJICHUS MTPOU3BEICHUS U CYMMBI 33IaHHBIX YHCEIL.

Yucnaaub 4un6|9mnll|14u23|31u54|2015u 2017

Yucmno n 3 4 5 11 /

OcTaToK OT JAeleHUd yncia a Ha N

Ocrartok ot menenus yucia b ga n

CyMMa HOJIy4YEHHBIX OCTATKOB YUCEN a
u b npu nenennn Ha N

OcTtarok OT JeJICHUS TOTyYeHHON
CYMMBI OCTaTKOB Ha N

OcTaTok OT meneHus unciia a+b Ha n

[TpousBeaeHue octaTkoB yrcea a u b
MIpY ICJICHUHY Ha N

OcraTok oT ACJIICHUA, ITOJTYYCHHOI'O
IPOU3BEIACHUS OCTATKOB YHCEII d U b
Han

OcTaTok oT JCJIEHHS Yucia a - buan
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CpaBHI/ITe IMOJIYUYCHHBIC IHOAaHHBIC B CTPOKAX, 3aKpallICHHBIX OJHHUM IBCTOM.
CI[GJI&I?ITG HCO6XOI[I/IMI>I€ BBIBO/JBI 00 ocraTkax OT JOCJICHHUS Ha N caMUX YHCEIl, a
TAKKC UX IIPOU3BCACHHA U CYMMBI.

3anojgHuTe IIPOITYCKH B ITOJIYYCHHBIX BBIBOJAX:

YTBepKJICHHUE l: CyMMa JTFOOBIX ABYX HATYPAJIBbHBIX YHUCCII U HX OCTAaTKOB
HUMCIOT OCTaTKH IIpH JCJICHUU HA HATypaJIbHOC YHCIO N.

YTBepKJICHHUE 2: IMPOU3BCACHNC JTFOOBIX ABYX HATypaJbHBIX YHCCII U 150,¢
OCTaTKOB UMCIOT OCTaTK! IIpH JCJICHUU HA HATYPaAJIbHOC YHUCIIO M.

[Ipenyranmaiite pe3ynbTaThl 3TOTO UCCIEAOBAHHUS, €CIIM HA HETO MPEAIOIaraioch
OTBECTU TEpBbIE 15 MUHYT ypoKa MOBTOpPEHHUs, OOOOIICHHS U CHCTEMaTH3alluu
MaTepuaa.

63. Ha ypoke moBTopeHus, 0000IIEHNS] ¥ CHCTEMATH3aIlid MaTepHaia 1o TeMe
«JlenmuTenn W KpaTHBIC» YUYUTEINb NPEIJIOXKWI 6-KilaccHMKaM 3anady:. «Haugure
ocTatok ot aenenus 2003 - 20042005 + 2006° na 7».

Kak cnenyet oprannzoBarh paboTy yJaluxcs Mo peieHuto 3Toi 3a1aun?
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64. B xoutponpHyto paboty mo teme «llpmsnaku aemumoctm» (5/6 Kiacc)
YYUTENb BKIIOYWI PAa3BUBAIONIYIO 3a7ady IOBBIIMICEHHOW CTENEHU CIOXKHOCTH:
«Crapyxa nocinajia ieJa KyIuTb BOJIIEOHBIN 3JIUKCUP CTOUMOCTHIO 50 AuHAap U Aana
eMy MOMEHTHI 110 9 u 15 nunap. Jlokaxwure, 4TO 3TUMH MOHETAMHU HENb3sl HAOpaTh
cymmy B 50 qunapy. Kakoro pemenust oH A€t ot yuamuxcs? [IpuBenute cambliii, Ha
Barn B3risiz, yjauHblii BApUaHT pEIICHUsI.

65. B xoHTponpHyo paboty mo Teme «llpmsHaku nemmmoctu» (5/6 kiacc)
YUYUTENh BKJIIOYUJ Pa3BUBAIOIIYIO 3a/ady IMOBBIIICHHONW CTEMEHU CI0oXKHOCTH: «Ha
KOBpe pa3opocanbl kyOuku. Korna Baneuka Hauan cTpouTh OalliHu U3 IBYX KyOHKOB,
y HEro OocCTajcs OAWH JUITHUN KyOuk. OH TPHUHSICS CTPOWTH OAaIlHU W3 TPeX
KyOHKOB, TIOCJIE YEro y HEero ocTajioch JBa KyOuka. CKOJIbKO KyOMKOB OCTAHETCS y
Baneuku, ecniu oH OyneT CkJIaabiBaTh OalieHKH Mo 6 kyOukoB?». Kakoro pemenus
oH XAET ot ywanuxcs? [lpuBeaure camblii, Ha Bain B3risi, yJayHblil BapuaHT
peneHus
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66. YuuTtenb BbI3BaJ K JOCKE YYEHHUKA IS KOMMEHTHPOBAHHOTO PEHICHHS
3aJauM: «3alulINTe BCE NPABWIbHBIE OpOOM €O 3HameHareiaeMm 15, y KOTOpBIX
YUCIUTENb U 3HAMEHATEIb SBIAIOTCA B3aMMHO NPOCTHIMU uuciaaMu». [lepen Bamu
aHaJIOT KJIACCHOM JOCKH. 3alUIINUTE B €€ JIEBOW YacTH pellIeHUE 3aJauu (110 Tanam),
a B [IPaBOM — KOMMEHTAPUU K KQXKIOMY dTally PELICHHUs

67. Yuutenb B CTPYKTYpy H colepkaHue (POHTAIBHOIO OMpoca IO TeMe
«ITpuznaku genmumocTu» BBEN 3amanue: «Ha mocke 3anmucano uyuciao 21945.
BhiuepkHute B maHHOM 4ymcie: (a) oaHy mudpy Tak, 4TOOBI MOJIYYCHHOE YHCIIO
aenwioch Ha 2; (0) nBe mu@pbl Tak, YTOOBI MOJYYEHHOE YHUCIIO ACIWIOCh Ha 9.
[IpupgymanTe aHalOrMyHOE 3ajJaHue Uil  JaHHOrO uuciay. llepeuncnure
BCEBO3MOJKHBIE OTBETHI YUAIIUXCsT, KOTOPBIE YAOBIETBOPAT JHOOOTO YUUTEISI.
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68. B nomamnioro padoty mo teme «IIpusHaku genumoctr Ha 3 1 9» BKIFOYEHO
3ananue: «K uyucny 15 mpumnuimmTe ciieBa W crpaBa Mo OJHON Iudpe Tak, 4TOObI
MOJIy4YeHHOE YHCIIO Jenwiock Ha 15, Ho He Obuio kpatHOo 10». Ilpu mpoepke
JIOMAIIIHETO 3aJaHusl BBIICHUIOCH, 4YTO 15 ydeHHMKOB daiud Takol otBer: 1155;
7 yuenukoB — 4155; 2 ydyenuka — 7155; 3 ydeHuka B Ka4eCTBE OTBETa MPHUBEIU BCE
yKazaHHbIe paHee yncina: 1155, 4155 u 7155. O0bsicHuTe 3TH pe3yabTaThl U OMUIIUTE
Bamm neiicTBUs B TaKoW CUTyallMM Ha dTane MPOBEPKH JOMAIIHETO 3aJaHusl, Mpu
YCIIOBUH:

a) MpOBEpKa JOMAIIHETO 33JaHUs MPOXOIUT B HAYalle ypOKa:

0) mpoBepka JJAOMAaIIHEro 3aJlaHds MPOXOAUT B CEpEeIUHE YpOKa, KOrjaa
y4alrecs BBITOIHIIOT CAMOCTOSITENIbHYIO padoTy:

B) IPOBEpKA IOMAIIIHETO 33aJJaHus TPOXOJUT B KOHIIE YpOKa Mepe]] €ro UTOrOM:
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69. Ilon xoHel ypoka y4uTeldb MPEIIOKHI KIAcCy MUAAKTHYECKYIO CKa3Ky,
KOTOPYIO JJI1 HUX B (OpME TeaTpain30BaHHOIO MPEACTABICHUS PAa3bIrpaIi yYEHUKU
9 xnacca: «Ckymnoi pelljapb XpaHUT 30J0TbIE MOHETHI B IIECTU CyHAYyKaxX. OIHaXIbL,
NIEPECUUTHIBAS. UX, OH 3aMETUJI, YTO €CJIM OTKPBITh JIIOOBIE /IBa CYHAYKa, TO MOYHO
Pa3I0XKUTh JIEKAIME B HUX MOHETHI IOPOBHY B 3TH JBa CyHAyKa. Emie oH 3amern,
YTO €CJIM OTKPBITh JIOOBIe 3, 4 WM 5 CyHIYKOB, TO TOXE MOXHO IEPESOKUTh
JeKalue B HUX MOHETBI TaKUM 00pa3oM, YTO BO BCEX OTKPBITHIX CYHAYKaX CTaHET
MOPOBHY MOHET. TyT eMy mouyaHiICs CTYK B IBEPb, M CTAPBI CKpsra TaK U HE y3HaJ,
MOKHO JIM Pa3JIOKHUTh BCE MOHEThI IOPOBHY IO BCEM IIECTU cyHAyKam». K 3amaue
YUHUTENb NPEIJIOKUAI CEPUI0 BOIPOCOB A AOMAlIHEWd padoTel: MOXHO JiH, HE
3arisabpiBas B 3aBETHbIE CYHAYKH, JaTh TOYHBIA OTBET Ha 3TOT Bompoc? Kakoe
HavMEHbIlIee KOJIMYECTBO MOHET MOIJIO JIeKaTh B CyHAyKax?) A eciiid CyHIYKOB
ob110 8, CKyIoil pblIaph MOT Pa3J0KUTh MOPOBHY MOHETHI, JIEKAILKE B JIFOOBIX 2, 3,
4,5, 6 unn 7 cynaykax?

[Ipenyranaiite pe3ynbTaTbl BBINOJHEHUS JOMAIIHErO 3aJaHUs 110 PELICHUIO
BOIIPOCOB 3a/1aun-cka3ku. Kakoe Obl pemienue yaosaerBopuio Bac?
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70.IIpm  BBIUMCICHWUW 3HAYEHUS YHUCJIOBOTO  BBIPAKCHHS  BBIMOJIHSIOT
CICAYIOIIYI0 TOCJIEI0BATeIbHOCTh IIaroB (Ha OCHOBE aHajdu3a CTPYKTYPHI
BBIpaKCHUSA):

a) BO3BEJICHHUE B CTCIICHb M U3BJICUCHUE KOPHS (B MOPSIKE X CICTOBAHMS),

0) BBIMOJHSIOTCS ICUCTBUS B CKOOKAX,

B) MPUMEHSIOTCS CBOMCTBa (3aKOHBI) apU(PMETHUECKUX ACHUCTBUHU, MPH STOM
BO3MOYKHO U3MEHUTCS U TTOPSIO0K BBIMOJHEHUS JCHCTBUH,

I) CJIOXEHHUE U BRIUUTAHUE (B MOPSIAKE UX CIEIOBaHUA),

1) YMHOXEHHE U JICJICHUE (B MOPSIIKE UX CJICIOBaHUA).

3anuImuTe 3Tanbl B X JIOTHYECKOM MOCIEIOBATSIBHOCTH.

71. JlaliTe Ka4ECTBEHHYIO OLICHKY (HEYI0BJIETBOPUTEIIBHO, YAOBICTBOPUTEIHHO,
XOpOIIIO, OTIWYHO, MPEBOCXOAHO) pPE3yJIbTaTaM JEATCIbHOCTH IIIKOJHHUKOB TIO
pemrenno 3aaun: «Beranciure (10 + 2% - 3) +4° — (16: 2 -1) - 5 — 150 : 5%

Yyenuk | Penienue Onenka

A (10+2°-3)+4°-(16:2-1)-5-150:5°=
=(10+8-3)+64—(16:2—-1)-5-150:25=
=(10+24)+64-(8-1)-5-6=
=34+64—-7-5-6=
=34+64—-35-6=98-35-6=63-6=57

B (10+2°-3)+4°-(16:2—-1)-5-150:5°=
=10+24+64-7-5-150:5:5=
=10+88-35-30:5=10+(88—-35)-30:5=
=10+53—-6= 53+ (10 —6) =53 + 4 = 57

B (10+2°-3)+4°-(16:2-1)-5-150:5°=
=10+8-3+64—16:2-5+1-5-150:25=
=10+24+64—-40+5-6=
=10+24+64+5—-40 —6=
=10+24+64+5—-(40+6) =103 -46 =
=103-43-3=60—-3=57

72. JlaiiTe Ka4eCTBEHHYIO OIIEHKY (HEYIOBIETBOPUTEIHHO, YIOBIETBOPUTEILHO,
XOpOLIO, OTJIMYHO, IPEBOCXOJHO) pE3yJbTaTaM JAEATEIbHOCTU IIKOJbHUKA IIO
pemeHnio 3anaun: «Pa3noxure Ha TpocThle MHOXKATENX Yncao 1463»

Ouenka (o1IeHOYHOE

Pemenue
CYXKJICHHE)

1463 = 1400 + 63, 3naunt, unciao 1463 nenurcs Ha 7
1463 : 7 = 209;

209 =190 + 19, 3nauwnT, ynciao 209 nenurcs Ha 19;
209 :19 =11.

Hrak, 1463 =7 -11 - 19.
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73. CoctaBnenue anroputMma HaxoxzaeHus HOJI, ucnonbp3yss KaHOHHUYECKHE
pa3JI0XKEHUS YHCENl, yYUTENb Hadal C aKTyalu3alluy 3HaHui B popMe (ppoHTaTHLHOTO
ompoca: (1) Kakoe urcio Ha3pIBaeTCs HAMOOJBIIMM OOIIMM JICIUTEIeM Yrcea a u b?
(2) IMpoBepuM, BepHO M MbI TOHMMaeM onpeznenearue HOJI, mis 3TOro BBIACHHUM,
BepHo Jm, uro: HOJ/[(33,66) =66, HO/(36,108) =9, HO/(36,54) =09,
HOJ/(123, 312) = 1.

a) BompocoB HemOCTaTOYHO ISl COCTaBICHUS anroputMa Haxoxaenuss HO/I.

6) Hy>XXHO BCIIOMHHMTH aJTOPUTM DPA3T0KEHHSI YHCEN Ha MPOCThIE MHOKUTEJS
(KaHOHMYECKOE PA3JI0KEHUE YUCIa).

B) HyxHO BCIOMHUTSH OmpeieneHre MpoCcToro Yncia.

r) HyxHO BCHOMHUTH MPU3HAKU JEITUMOCTH.

1) HyxHo 3a1aTh BOIPOC O TOM, KaK YYCHUKH BBITTOJIHUJIN 3a/I1aHUE 2

€) OTHuX 3aJlaHiil BIIOJIHE HOCTATOYHO JIJI1 U3YUYCHUSI HOBOT'O MaTepHaa.

74. OueHure MO TPATUIMOHHOW S5-0ayUIbHOM IIKaJe PEIICHUsS YYEHUKOB
6 ki1acca, mpu yCIOBUU, YTO 33JaHUE OTHECEHO K TeME€ «AJIOPUTM HaAXOXKICHUS
HOJ1»:

VYuyenuk | Pemmenue Onenka
A 1890 : 126 = 15
1890 (126
126 15
630
630
0
b 1890 - 126 — 1890 _ 210 _ 105 _15
126 14 7
B 1890 - 126 — 945 _ 315 N 105 _15
63 21 7
r 1890 :126 =210:14=105:7=15
I .33 .5, .
1890:126:1890=2 375 7:3 5:15
126 2.3%.7 1
E HOJT (1890, 126) = HOJZ (2-3%.5.7,2-3%.7)= 2.32.7
1890 : 126 =3-5=15

75. Onenute 11e7aec000pa3HOCTh UCIOIB30BaHUs anroputMma HaxoxaeHus HOJI
JUIA BeIoHeHud neinennsa 1890 na 126:

a) DTo xopolias BO3MOXXHOCTh IMPOJEMOHCTPUPOBATH cPepy MPUMEHUMOCTH
YKa3aHHOTO aJIrOpUTMa.

0) IlycTh mo3HakoMsTCA €1I€ ¢ OJHUM CIIOCOOOM BBITIOJIHEHUS JCTICHUS.

B) Ilpumep moaXoauT IJIsi IEMOHCTpauu chepbl MPUMEHUMOCTH YKa3aHHOTO
QITOpUTMa, €CITU y4YaluMCs MPEABAPUTEIILHO YKa3bIBAIOT HA CHOCOO BBHITIOJHEHUS
neneHus (MpUMEHUTh anroput™ HaxoxaeHuss HOJL).

r) I[lpumep He mnOAXOMUT 1 JOEMOHCTparuu chepbl MPUMEHUMOCTH
YKa3aHHOTO aJIrOpPUTMa.
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76. YuuTenp OpraHu3oBaj JESTENbBHOCTh YYEHHKOB 6 Kjacca IO TeMe
«[IpocThie 1 coOCTaBHBIEC YHCIA» CIEAYIOUIMM 00pa3oM.

Oram 1.

1. HaﬁILI/ITC BCC ICJIINTCIIN KaKJI0T'0 U3 YUCCEII, pe?)y.HLTaTBI 3dHCCUTEC B Ta6HI/IHy:
Yucio 1 2 3 4 5 6 12 | 17 | 43 | 60
Jlenurenu

2. ECJII/I ThI C 3aJIAHUEM CHpaBI/IHCH, TO JOJIZKCH HOJ'IytII/ITB:

Hatypamenoe |\ 4\ 5 | 3 | 4 | 5 | 6 | 12 | 17 | 43 | 60
qUCJIO
KOIEEEIED || g 2 2 3 2 4 6 2 2} 12
JCIINTCIICHU

3. Utak, yucio 1 umeeT ouH ACIUTENh, YACIO 12 — mecTh AeNUTeNeH, Yucio
43 — nBa nenurtensa. B maTemaTuke BBIIEISIOT TaKUE HaTypajdbHBIE UMCIIA, KOTOPHIE
MMEIOT TOJBKO JBa Jenutens: 1 u camo 3To uMcino. HarypanbHoe uwmciio
HAa3bIBACTCS NPOCMbIM ~ YUCIOM, €CIHM OHO HMEET TOJBKO JBa Pa3IUYHBIX
JeNUTeNsE eAuHUIy U camo cebs. Uwucio, umeromee 0oiee ABYX JeNUTENEH,
Ha3bIBACTCS cocmagubimM yuciom. Yucio 1 He OTHOCUTCS HU K MPOCTHIM, HU K
cocTaBHbIM unciiaM. (OOBACHUTE TTOUEMY?)

Jlnst Toro, 4yTOoOBl OMpPEACNUTh, SIBISETCS JU - JaHHOE 4yucio (Hampumep, 567)
MPOCTBIM WJIM COCTaBHBIM, HY>KHO BBISICHUTb, UMEET JIM 3TO YUCIO XOTsA Obl OJIUH
JeIUTEeNh, OTIUYHBI OT HEr0 camMoro W eauHuIlsl. Eciu Takoro nenurtens HET, TO
YHUCJIO MPOCTOE, B TPOTUBHOM CITy4ae OHO COCTaBHOE.

Oran 2.

4. Onpenenum, KAKUMU, POCTHIMHU UM COCTABHBIMU, SIBJISIFOTCS YHCIIA
(a) 113 u (6) 567.

(a) N3BecTHBIE HAM MPU3HAKH JIETUMOCTH MO3BOJIMIN CENaTh BBIBOA, uTO 113
He jenauTcs Ha 2, 3, 5, 10, 3Ha4UUT, OHO HE ASIMTCSA U Ha

2,4,6,8, ...,100

3,6,9,12, ..., 111

5,10, 15, 20, ..., 110

10, 20, 30, 40, ..., 110

BriOepem' cieayronuii A€IUTENb, HE BOIICAIINN B 3TU YETHIPE CIHUCKA. ITO
yrcao cemb: 113 :7=16 (oct. 1) wm 113=7-16+1, wm 113:16 =7 (ocrt. 1)
3Hauut, yncno 113 e genurcs Ha

7,14, 21, 28, ..., 112 u ne nenurcs Ha 16, 32, 48, 64, 80, 96, 112

BribepeMm cremyroniuii AenuTenb, HE BOLICANIMN B 3THU IIECTh CIHUCKOB. JTO
gucino ogquaHaanate: 113 111 =10 (oct. 3) mim 113 : 10 = 11(oct.3). 3HauuT, YKCIO
113 He nenutcs Ha

11,22,33,44, ..., 110 u ve genurcs Ha 10.

JlanbIe, NpoBepsATh HE UMEET CMBIC/IA, TaK KaK YaCTHOE MEHBIIIE BRIOUPAEMOro
JeauTeNs, a JJIsl TaKuX 4Yuces MPOBEpKYy Mbl yxe caenanu. Mrak, 113 — mpoctoe
YHCIIO.
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(6) Cymma tmdp yucna 567 paBHa 18; 18 menmutcs Ha 3, claemoBaTeNbHO, MO
NpU3HAKY JCIUMOCTU Ha 3, uuciio 567 ngenurtcs Ha 3, TO €CTh UMEET JEIHUTENb 3,
OTJIMYHBIN OT 1 1 camoro ceds1. 567 — cocTaBHOE YHUCIIO.

Oran 3.

5. [IpounTait emé pa3z TEKCT U CKaku (MBICIIEHHO), KaKME YKCIIa HA3bIBAIOTCS
IPOCTHIMU, KAKHE COCTABHBIMU.

6. Kakue u3 uymcen, mpuBeAeHHBIX B 1.1, MpoCThle, Kakhue — COCTaBHBIE?
3anojgHu Tabnuily, ucnosb3ys obo3HaueHus: II — mpocroe uncno, C — cocTaBHOE
YUCJIO.

HarypansHoe
YHUCIIO

1 2 3 4 3) 6 12 17 43 60

Bunx yncia

/. Onpenenu, kakue w3 uucen 7, 9, 11, 14, 19, 27, 29, 31 npoctele, a Kakue
COCTaBHBIE (MCIIOJIB3YH 00Opa3zell paccykKaeHui us m.4)?

Oran 4.

UToOBl KaXKIIbIi pa3 HE BBICHATH, SBISETCS JIU KOHKPETHOE YHUCIIO MPOCTHIM,
WM K€ OHO COCTaBHOE, YYEHBIE PEUIMIM HAWUTH BCE OPOCTHIE YHCIIA, PACCYKIAs
NpUMEpPHO Tak, Kak B 1.4(a). A JpeBHerpedeckuii ydeHwli Oparochen
«aBTOMATH3UPOBAI» d3TO Tporecc. Jus 3Toro oH cocraBui Tabmumy 10 xn,

2 |3 5 7 BBIUCPKHYT | (HE ABISETCA MPOCTHIM

11 13 17 19 YUCJIOM), BBIIETWI TEPBOE IPOCTOE
23 25 29 JUCIO0 — 2, BBIYEPKHYJIT BCE YHCIA,

31 35 37 KpaTHBIC 2, TO €CThb KaxXJo¢ BTOpOC
41 43 47 49 YHCJIO. Ilocne 3TOTO, MIepBOE
HE3au€PKHYTOE YUCIO0 — 3 — TPOCTOE,

BBIZICIUIT €r0 M BBIUEPKHYNT KaXKI0€
TpeThe uYucio (TO ecTh Bce 4ucia KpatHble 3). [ledicTBys momoOHBIM 00pazom
(BBIIEISISI TIOCIIE OYEPETHOTO BBHIYEPKUBAHUS TEPBOE HE3aUEPKHYTOE YHCIO P (OHO
OyZeT mpoCThbIM) M BBIYEPKHUBAS 3aTEM KaXJO€ pP-0€ YUCI0), DparoceH MOTyUduI
TaOJIMIly TIPOCTBHIX YHCENI CHaudaja B Tpeiesiax MEepBOW COTHHU, 3aTeM B Mpeaenax
1000, a ™MeTox KOTOPBIM OH TMOJIB30BAJCA Ha3BaH B €ro YeCTbh «PEHIETOM
Oparocenayn.. Ho mpocTeix dYmcen okKa3aaoch OECKOHEYHO MHOI0, 4YTO OBLIO
nokazaHo Epkmmmom. HecMoTpst Ha 3TO W3IaBHa BEIyTCS 3allUCH, OTMEYArOIIHe
HauOOJIbIIIME U3BECTHBIC HA TO BpeMsl pocThie uncia. [lo cocrosHuio Ha 15 HOsSOps
2015 Toma, HauboMIbIIEE M3BECTHOE MPOCTOE UHCIO paBHSETCS 2° 00— ] g
coaepkut 17 425 170 gecatuaHbIX mudp.

Kak naszpiBaetcs onucannas popma opraHU3aluu AESITEIbHOCTH yYaIuXxcs?

a) wucclenoBarenbckas padoTa;

0) oOyuaromasi caMocToATeNbHAs paboTa;

B) MpoOJEeMHOE U3JI0)KEHHE HOBOIO MaTepuara;

I') CcaMOCTOsITeNbHAas paboTa ¢ y4eOHbIM TEKCTOM;

1) SBpHUCTHYECKas Oecepa.
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77. Yuurtenb TpeIOKHI NIECTHKIACCHUKAM 3ajady: «YueHHmkH 5% Kiacca
kynuin 203 yudeOHuka. Kakaplii Kynmusl OJIMHAKOBOE KOJUYECTBO KHHUT. CKOJBKO
OBLJIO MATUKJIACCHUKOB, U CKOJBKO YYEOHMKOB KYIMUJ KaxAbld U3 HUX?». K mocke
BBI3BAJIMCH JIBA YUCHHKA, KAXKIbIM U3 KOTOPBIX MPEICTABIII CBOE PEIICHHUE.

Yuenux A. Yuenux b.

Yenoesex 6 knacce ~ 20, Yuebnuros Bceco
Vuenurxos
3nauum xkuue ~ 10. v 1 yueHuKa VUeOHUKOB

Bceco 203 knueu.

21 -13 =273 x-y=203

23 .11 = 253 203 |7
27 -9=243

29 -7=203

29 YUYEHUKOB KYnuiu no 7 KHU2 Omeem. 7)71l€HllK06 Kynujiu no 29
VUeOHUKo8, uau 29 yueHuKos Kynuiu no
1 yuebHUK08.

Yuurens MONPOCHII  KJIACC MPOKOMMEHTHUPOBATH M OLIEHUTH PELICHUS
OJHOKJIACCHUKOB. Ha Kakue BBICKa3bIBaHUsI YUYEHUKOB ‘CIEAYET OPUEHTUPOBATHCS
YUYUTENIO MIPU BHICTABICHUU OLIEHOK?

a) A peummn ObicTpee, 4yeM b, mo3ToMy A HYHO MOCTaBUTh «5», a B — «4».

0) YV A penieHue Kakoe-TO HEMaTeMaTH4eCKoe, MPUOIU3UTEIBLHOE, OH CKOpEe
yrajai, 4yem pemui, a y b u tabnuna, u ypaBHEHHE, U pellieHue u oTBeT. b cienyer
MOCTaBUTh «S», a A — «4».

B) S BOOOIIIE HE pelni 3a/1auy, T03TOMY U A, U b cilieayeT MOCTaBUTh IO «5».

r) VY b nBa orBeTa. Pa3Be Takoe MOXKET OBITH?

n) Pemenue A — norudnee u MOHIATHEE, HA «5».

e) Ecmnu y A B34Th Hayajao W OTBET, a y b — pa3znokeHue Ha MHOKUTEIIH, TO 3a
TaKO€ PEUICHUE MOXKHO ITOCTABUTH «S)».

k) [laBaiiTe maguM UM TIOXOXKYIO 3a7a4y, KTO OBICTPEE PEIIUT CBOUM METOJIOM,
TOT 3aCIIY>KHUBAET «S».

Yuurens, MpUCIylIaIcs K MHEHUIO MOCJIEAHEr0 YYEHUKA U MPEAJIOKHI BCEM
yYallMMCsl PElInTh 3aJa4y: «YUYEHUKHU 5% kmacca kynuian 150 yueOHuka. Kaxapiii
KYIWI OJMHAKOBOE KOJUYECTBO KHUT. CKOJIBKO OBLIO MATUKIACCHUKOB, M CKOJIBKO
Y4EOHUKOB' KYIIJI KaXKJbIH U3 HUX?», — IOHpaBUBIIEMCsE MeTojoM. Kakumu OynyT
pe3yJIbTaThI?

40



78. Yuutenb oOBsCHsAET ydyeHHkamM O Kkjacca pemeHue 3amauu: «M3 60
arejabCcuHOB, 165 opexoB m 225 koH(pET HYXHO COCTaBHTh HAHOOJbBILIEE YHCIIO
OJIMHAKOBBIX MOJAPKOB. UTO M B KAKOM KOJIMYECTBE BOMIET B KaXKbIil HA00OP?»

B 1 nabGope KonuuectBo HabopoB B )
(mrt.) (mT.) — max
ATIeTTbCHHBI a 60
Opexu b X 165
Kondertsr C 225

ax =60, bx =165, cx =225 = X — HanOoJabIMi 00IWMi nenurens uncen. 60,
165 u 225.

x = HO/(60,165, 225) = 15.

15a = 60, 15b = 165, 15¢c = 225.

a=4,b=11,c=15.

OtBet. B xaxxnom u3 15 nogapkos: 4 anenbcuHa, 11 opexoB u 15 koHper.

OnuH U3 YYEHHMKOB CKa3ajl, YTO PEIIWI 3a/lady Mpolle U ObICTpee: KakIoe U3
YHUCEJI 10 MPU3HAKAM JAEITUMOCTH JACIUTCA Ha 3 U Ha 5, 3HAYUT, JEIUTCS Ha 15 —3TO M
OyzeT 4yucio mojaapkoB. Temepb y3HaéM, CKOJBKO B KaKIOM IOJapKe areibCHHOB
60 : 15 =4, opexoB 175 : 15 =11 u kouder 225 : 15 = 15.

O1nieHuTE 3TO pEIICHUE.

79. Pemmre 3amauy: «['eHepai MBITANICsA BBICTPOUTH BCEX COJIJIAT B PsIT CHavYaia
mo 2, a3arem 1o 3, 4,5, 6, 7, 8, 9 m 10, HO KaXabIi pa3 MOCICTHUN PSJT OKA3bIBAJICS
HEMOJHBIM, TaK Kak B HEéM Obuto 1, 2, 3, 4, 5, 6, 7, 8 u 9 conmar cCOOTBETCTBEHHO.
Kakoe HauMeHbIIIee YKCII0 CONAT ObUIO B TIOJYMHECHUHN Y TeHepaia?»
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80. B yueOnunke «Maremaruka. 5 kimace» [. B. Jlopodeera, JI. I'. [lerepcon k
KaKI0MY U3 § 2-4 riaBbl 2 «JlenMMOCTh HATypaJIbHBIX YUCEID» JAIOTCS 3aayul IS
CaMOMPOBEPKH, 00bEITMHEHHBIE B OTHOUMEHHYIO PYOPHKY.

3ajaus a8 cCaMOIIPOBEePKH.

@ Haitau wacTHoe:

1)(2:-2:-3-3:3:5-56-7):(2:-3-3-3-5); 2)(16-21): 7.
:z] Hastam HOJ[ w HOK uncea 8, 12, 28 meToaoM nepebopa.

'M Haitan HOJL u HOK umcea 180 1 396 MeTOAOM PAIAONEHUSR HA NPOCTMBLE MHONU-

meau

m Brramenws yerno
1) HOJI (99, 100); 3)HOJL (9, 207 207 207);
2) HOK (99, 100); 4) HOK (9, 207 207 207).

Haiau sHaYeHUs BRIDAXKeHNIL:
1)21%  2)4%  3)(3-5)5 4)3-54% BH)@B+5)5  6)3+5

U

‘.l. Ilpegcrass uncno 24 392 g Ruje cyMMbl PA3PAIHLIX CAATAGNRIX, 3ATTHCHLIRAS DAd-
PAAHBIC EAMHUIL KaK ereneny unena 10.

m Boinonsm nefcreus: @
1) 18 Mum 36 ¢ + 24 mun 58 c; 3) 34 25 Munn: T; R,
2) 5w 17 mum — 3 w 45 mam; 4)42 mun 48 ¢ : 24.

Z‘E JIBa Karepa NABIBYT HABCTPEUY APYT APYIY CO CKOPOCTAMM COOTBETCTEBEHHO
28 km/4 1 36 xm/4. Ceituac Mexcay aumm 192 kv, Kaxoe paccrosnune Syaer Mesx-
Ay Karepamu qyepes 2 u?

- ] Mysruimia ¥ MaJILY MK BRILLIE OAROBPCMEHHO U8 AepeBHH B ropoa. CKopocTh MaJib-
auka 60 m/mun, a ckopocts MvkumHEsl - 80 m/Mun. Kaxoe paccroanne dyaer
Mexay HuMu vyepes 12 mus nocse snixoaa?

i : 5

Cropoers aprobyca pasna 45 km/4, 4To cocraniger B CKOPOCTH ABHIKYINErocs

BCJIEA 3 HIM aBTOMOOIAA. Hepes CKOMLKO BPEMEH aBTOMODILTEL JOMOHIIT ABTO-

Oyc, ecam ceivac ey aamu 108 km?

Yuutens pemmii MPOBECTH CIEHUAIbHbIA ypOK camonpoBepku. Kak emy
OpraHu30BaTh HAa 3TOM YpPOKE CaMONPOBEPKY U CAaMOKOHTpoOJb ydamuxcs? Kakue
3HaHHA (TEOPETUYECKHE, OlEepalMOHANbHbIE W/WIM TPAKTUYECKHE) MOAJexKar
LIeJICHANPAaBIICHHON NpoBepKe?
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81. B yueOnuke «Marematuka. 5 kjacc» mnoa penakuuedr B.B. Kosnosa,
A.A. HUKuTHHa TEOpPETUKO-UYHCIOBOE COAECpPKAHUE IMPENCTABICHO IIHUPE, YEM B
APYTUX y4eOHUKaX MaTeMaTUKU
§ 4. HA KAKYIO UM®PY OKAHYMBAETCS 2'° M

4.1. Nocnegusas uudpa y cymmbl ABYX HaTypanbHbiX YUCeEn Ta xe,
YTO ¥ Yy CyMMBI nocneaHux umdp aTux yucen.

Ipumep 1. Boasmén asa uucaa: 1997 u 415,

Pasaennm gamgoe uncao Ha 10 ¢ ocrarkom:

1997=199-10+7, 415=41-10+5.

Torga
1997 +415=(199-10+41-10)+(7+5H) =

=(199-10+41-10)+12=(199-10+41-10)+ 10 + 2,
Taxkum obpasom, nocneguas nudpa cymmet aucen 1997 + 415 cosnagaer

¢ nocaeaneil ungpoit cymmar 7 + 5 u pasna 2.
Bonpoc. Yemy paBra nocneanss nudpa uncaa 10'° + 836 4127

B KoHTpOnbHbIE BONPOCH W 3808HWA

1. Kak HAXOONTE MOCAeAHI0N TH(PY cyMMBl ABYX THCea?
2. Kak HaxoARTh NocaeqHDI0 IHPY NponasefeHnd 1By wncen?

l| 190
§ 4. Ha xag Mo undpy oxaRYHBALTCH '™ g

3.%% Kak HaxoaHTE NoOCOeAHHEe NMHQPLE CYMMEI B OPOHIBEJEHHA YHCEN B
CHCTEME CUHCACHEA ¢ OCHOBAHeM 47

Tectol B

Sananne 1. VKauTe npaBuIALHAIN BADUAHT OTBETA.

1.1. Ha kaxyo undpy okandnsaercsa npouseegenne 123 456 - 7897

1)2; 2)4; 3)6; 4)8.

1.2. HssectHo, 90 y unees 4" u 47 opqunakossie nudphl eMHII B 1eCATH-
uHOM sanucu. Ha kakyio andpy okagunsaerca qucyuo 4'70?

1)2; 2)4; 3)6;)4)8.

1.3. UaBecTro, 9toancao 7' okanunsaerca na qudpy 1. Ha kaxyio nndpy
okanunBaeTcs uncao 717

1)1; 2)3:3)7; 4)9.

1.4. Ha xagyio nudpy okanynsaercs uncao 5737

1)1;-2)3; 3)7; 4)9.

Bananne 2. YRaknTe BCe NPABHILHBIC BADHAHTEI OTBETA,
2.1. Ha xaxne nHdps MOryT OKaHIMBATHCA CTENeHN Yucnaa 247
1)2; 2)4; 3)6; 4)8.

191‘-
e

B aasa 9, Jlexenne narypajisssix YHcen

2.2. Ha kaxue nudpsl MOryT OKAHYMBATHCA cTeneHn yucxa 1297

1)1; 2)3; 3)7; 4)9.

2.3. Kakue ocrarky MOryT NOJYUATECA IPH A€JeHUuM KBaJPATOB HATY-
panbHBIX Yucen Ha 4?7

1)0; 2)1; 3)2; 4)3.

2.4, Kakye OCTATKH M3 NPHBEAEHHLIX HE MOTYT NOJYHATBCH NPH JeJIeHHH
KBAaJPATOB HATYPAJILHEIX uncen Ha 57

1)1; 2)2; 3)3; 4)4.
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JlaiiTe XapakTepuCTUKY yueOHOMY MaTepuaty

IpuBeuTe 06PA3IBI PACCYACHHIH I OpOPMICHHS PE/IT0KEHHBIX 3aIaHHUiA.
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82. OnHuM W3 BapuUaHTOB yIpakHeHUs «BepHO nH, 4TO...?» MOXXHO CUMTATh
MpEAbSIBICHUE yYCHHUKAM 3aJaHus, MPU PEHICHUH KOTOPOro JOMYIIeHa OIIrOKa.
TpeOoBaHue K MOMCKY OIIMOKM 00JIayaeTcsi B pa3iMuHble (POPMBI, HAPUMED, MpHU
OCBOCHMH JIEUCTBUM C JPOOSIMHU, BOBMOKHBI TAKUE BapUAHThI 3a1aHUIA:

. 111 3 1 .
— HaliJIM OIMMOKY B BBIYUCIICHUSX —+—-+— =— =—, BBIIOJHN BEPHO, CIeIal
2 3 4 9 3
MIPOBEPKY M MPHUAyMail aHAJIOTHIHOE YITPaKHEHUE,
. 1 1 13
— HalaW OIMMOKY B BLI‘{I/ICJ'IGHI/I}IXE + 3 + o 12 = o 12 =13, BBIYKCIIN BEPHO U

MpUAYMaid aHaJIOTUYHOE YIIPAXKHEHHE C IPOOSIMH;
— 3a4epKHU 3HaK, Ha KOTOPOM HapyllaeTcs PaBEHCTBO, OOBSCHH, MOYEMY 3TO

1 1 1 5 12 20+72 92 10 5
npoM3ouo: —+—+—-12=—+—=———=—=3"—-=3—;
2 3 4 6 4 24 24 24 12

— TPOBEPH pEIICHUE: %+%+%-12 = 1—2-12 =13, Haiimu ommOKy, W eciH

omunOKa BO3HHKIIA U3-3a HGHpaBHHBHOﬁ PaCCTAHOBKHU I[CﬁCTBPIﬁ, TO paCCTaBb CKOOKH
B HCXOJHOM BBIPAKCHHUU TaAK, YTOOBI U3 HCBCPHOT'O PCIICHUA ITOJTYIHUIIOCH BCPHOC,

IIponoykuTe nepeyeHs.
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83. JlaiiTe kaueCTBEHHYIO OLIEHKY (HEYAOBIETBOPUTEIBHO, YIOBIECTBOPUTEIHHO,
XOPOIIIO, OTIIMYHO, TPEBOCXOIHO) PE3YyIbTaTaM JIEATEIbHOCTH yJaluxcs 6 Kiacca 1o
pemeHnio 3anaun: «J[ms Bapku BapeHbs M3 BUIIHM Ha 6 Kr saroj OepyT 4 kr
caxapHoro necky. CKOJBKO KWJIOTPaMMOB CaxapHOIO IecKy HaJo B3ATh Ha 12 kr
ATO?».

Yuenuk |Pemienue OneHka
A Curyauuu ITycTh X — KOJIMUECTBO caxapHOro
Nurpenuentsl I T Tiecka, Torja
Sromet 6kr | 12xr| 6 12 _4-12_8
Caxapwblii mecok | 4 kr | ? 4 = v X = 6
b HnrpenuenTsl Macca (kr) | 6 = ﬁ, 1 = 4 ., x=8
[l 12 x' 2 «x
Sromet 6 12 Otser. HyxHO B35Tb 8 KI
Caxaphbiii mecok | 4 | x caxapHOro IecKa.
B Jlano
2 Z 2 Z 2 Z
Q1O 10190
slislislls
Pemenue
2T A ] A | A ] A2
Q1O O 0O Q0
FF| &3
SN N N e G
VANVERVRSVERVENC)
F | &
OtBer. 8 kr
I 1) Y3HaeM, cKOJIbKO caxapa HYXHO JJis BapKy BapeHbs U3 1 Kr
SITOJIBI?
4, 2
4:6=—=_ (k1)
6 3
2) Y3HaeM, CKOJIbKO caxapa HYXHO Ui BApKU BapeHbs U3 12 Kr
SITOJTBI?
lZ-gzg:S (xr).
3 3
OtBer. Hy)XHO B35Th 8 KI' CaxapHOTO IecKa.
i 1) Y3HaeM, CKONBKO SATOJBI HA | KT caxapa HY»XHO JJIsi BApKU
BApEHbs !
6:4=15 kr
2) Y3HaeM, CKOJIBKO caxapa HY>KHO JUIsl BApKH BapeHbs u3 12 kr
SITONIBI?
12 : 1,5 =8 (xr).
Ortger. 8 Kr caxapa.

46




84. JlaiiTe Ka4eCTBEHHYIO OIEHKY (HEYIOBIETBOPHUTEIHHO, YIOBICTBOPUTEILHO,
XOpOIIIO, OTIUYHO, TPEBOCXOAHO) PE3yJIbTaTaM JAESITEIIbHOCTH ydauuxcs 6 Kiacca 1o
pemieHuto 3amauu: «Jlms Bapku BapeHbs U3 BHUIIHM Ha 6 Kr srox OepyT 4 kr
caxapHoro mnecky. CKOJIBKO KWJIOTPaMMOB CaxapHOro IMECKy HaJo B3STh HA 12 Kr

ATO?».

Yuenuk |Pemienue OneHka

E 1) Bo ckoibK0 pa3 O0JIbIie B3SUIH SO BO BTOPO#i pa3?

12 :6 =2. B 2 pasa.

2) Bo ckouibko pa3 yBeTUUUTCS Macca CaXxapHOro IecKa

C YBEJIMYEHHUEM MacChl Aroj?

VYBeIMUUTCS BO CTOJIBKO Pa3, BO CKOJIBKO YBEIMUUIOCH KOJIMUYECTBO

AroJi, TO €CTh B 2 pasa.

3) CKOJIBKO KHJIOTPAMM CaxapHOTo MECKy HYXKHO B3SITh BO BTOPOM

ciyyae?

4.2 =8 (xr).

K 1] 1]1]1] 1] 1 Ssroma—6kr
1 | 1 1 | 1 Caxap—4«r

Il curyamus: sroga — 12 kr
6 kI 6 kI

4 xr ? (k1)

| curyanus

[Tepedopmynupyem 3agaay. OTpe30K U3MEPSIETCS IBYMS
crocobamu; MpH MEepBOM CIIOco0e ero IrMHa paBHa 6
eAMHUYHBIM OTpe3KaMm, pu BTopoM — 4. UeMy paBHa AnuHA
JPyroro oTpe3Kka Mpu U3MEpEeHHH BTOPLIM CIIOCOOOM, €CIIH
HepBbIi crioco0 U3MepeHus all pe3yabTaT B 12 e IMHUYHBIX
OTpEe3KOB?

Pemenwue. Ero anuua, npu u3MepeHnH BTOPHIM CIIOCOOOM,

paBHa 8 €MHUYHBIM OTPE3KaM.

OtBet. Ha 12 Kr sST0/IBI HY’>KHO B35ITh 8 KI' CaXapHOTO MecKa.

n 1 cnencrue 3 KT SiroJ1 — 2 KT CaxapHOTO IECKa.
Hano: 6 k2 71200 — 4 K2 caxapnozo necka.
| mpoMeXyTOUYHBI PE3YIbTAT: 9 KT Aroa — 6 Kr caxapHoro Iecka.
BreiBon (oTBer): 12 k2 2200 — 8 K2 caxapnozo necka.

85. Jlana 3amaua: «Habiaure ckopocth aBTromamuH A-UM, ecmm 80 kM oOHH
4

npoes3xarT: A —3a 1 Q;B—Sag‘I;B—Sag‘I;F—Sagq;ﬂ—SaSOMI/IH;E—
3a 65 muH; XK — 3a 90 mun; 1 — 3a 100 mun.». Ha kakue BOnpockl ydamuecss MOTyT
JaTh OTBET 0€3 MPOMEKYTOYHBIX BHIYMCICHUH (K HUIM HE OTHOCHUTCS MEPEBO/ €AMHHUII
BpEMEHU)?

a) Kakasg W3 MalluH OpuaéT K (UHMIIY TEepBOM, ecau BCe OHU OyayT
Y4acTBOBATh B TOHKax?

06) mexmy mammbHamu A u b 80 kM; depe3 kakoe BpeMs JTH MAalIUHBI

BCTPETATCS, €CIHM OyAyT ABUTATHCS HABCTpPEUy APYT APYry?

B) Kakas u3 MamuH b win B npoiinér Gombiiee paccTosiHue, MPU YCIOBUH, UTO
B exana 3 gaca, a b — 5 yacos?

r) MammMHa A mpoexajna TOHHEIb 3a | MHUHYTY; 3a CKOJIbKO MPOENET 3TOT
TOHHEJIb MaImuHa J[?
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86. B momamiHio0 paboTy YYEHHKOB 6 Kiiacca, U3ydaroluX IEIUMOCTh YHCE,
YUUTENb BKIIOYWI 3a7a4y: «Baonb kosblieBor nopoxku anuHor 3600 MeTpoB yepes
KaxJpie 40 METPOB YCTAaHOBJICHBI CKAMEMKH, KaXKasi U3 KOTOPBIX OKpallleHa B KaKOii-
TO 1BET. MI3BECTHO, UTO €ciIu OT JItoOoM ckaMeiku npoitu 160 MeTpoB 1Mo 4acoBOi
CTpeJIKe, TO Mbl MpUAEM K CKaMeWKe Toro ke IBera. Haliaute MakcHUMallbHO
BO3MOHOE€ YHCIIO PA3JIMYHBIX IIBETOB CKaMeek». Te yUeHHKH, KOTOpbhIE B3SUIHCH 3a
peuienue 3amaud npenocraBmin Takoe pemreHue: (1) 3600 :40 =90 (ckameek Ha
nopoxke); (2) 160 : 40 =4 (uBeta). OTBET: CKaMEHKH OKpAIICHB B 4 pa3IMYHBIX
ugera. [louemy yunrtens He yIOBIETBOPHUIIN TaKUE PEIIEHUE U OTBET.

a) He nmoctpoena nadopmarronHas MoJIeib 3a/1a4H.

6) He yureHo TtpeboBaHHE «MaKCHMajJbHO BO3MOYKHOE YHUCIO», II03TOMY
pELIEHNE HEJlb3sl CYUTATh BEPHBIM, & OTBET — YJIOBJIETBOPSIOIIUM YCIOBHUIO 3a/1aUU.

B) He yureHo ycnoBue «BHOJb KOJBLEBOH JOPOXKKH», IMOITOMY PEIICHHUE
HEJIb3s CUNTATh BEPHBIM, a OTBET — YAOBJIETBOPSIOIINM YCIOBHIO 33 JaUH.

r) Peuienne He NOBEAEHO 0 KOHIIA, ¥ TIO3TOMY OTBET HEBEPEH.

1) Pemenue HegocTaToOuHO 0OOCHOBAHO.

¢) PemeHne HUKaK HE IPUBA3AHO K U3y4a€MOMY MaTepUally.

87. B nomaiHiow paboTy Y4eHHMKOB 6 Kilacca, M3yYaloUuX JEIMMOCTh YHCEl,
YUHTEIb BKIIOUWI 33/1a4y: «Baosb kosbLeBoi 1opokku JymHou 3600 MeTpoB vepes
KaxJpie 40 METPOB YCTAaHOBJICHBI CKAMEWKH, Ka)KIast U3 KOTOPBIX OKpallleHa B KaKOii-
TO 1BET. M3BECTHO, UTO €CJIM OT JIt0OOW ckaMeuku npoitu 160 MeTpoB 1Mo 4acoBoit
CTpENKE, TO Mbl NPUIEM K CKaMeHWKe TOro ke uBera. Haliaure MakcumaabHO
BO3MO’KHOE YHCIIO PA3JIMYHBIX IIBETOB CKAMEEK.

Te ydeHHMKH, KOTOpbIE B3SUIMCh 33 PEIICHUE 33Ja4d MPEIOCTABUIM TaKOe
pemenwue: (1) 3600 : 40 = 90 (ckameek Ha mopoxke); (2) 160 : 40 = 4 (uBeta). OTBeT:
CKaMEHKHU OKpalleHbl B 4 pa3IM4HbIX 1[BETA.

VYuutens He yAOBIECTBOPWIM TaKUE PEIIEHWE W OTBET, IO3TOMY B Hayaje
CJIEIYIOIIEr0 YpOKa OH COBMECTHO C YYEHUKAMU IOCTPOMJI HH(POPMAIMOHHYIO
MOJIETb 3a/layd, B35IB 3@ OCHOBY HM(epOnaT KPyIJIbIX 4acoB. DTO AaJO HY>KHBIN
3¢p(dEeKT: HECKOJbKO YYEHHKOB Jajdd BEPHBIM OTBET: CKaMEeMKu MOryT OBITh
OKpaleHsbl B | uin 2 pa3iInyHbIX 1[BETa; MAKCUMAJILHOE YHCJIIO IBETOB — 2.

JanpHenme 1edCTBUS YUUTeIs?

a) BBIACHUTH ¢ yUCHHKaMU TPUYMHY BOSHUKHOBEHUS OIIHOKH.

0) BbIICHUTH C ydyeHMKaMM, KaKO€ OTHOIIEHHE 3ajjaya UMEeT K U3y4aeMOoMy
Marepuany.

B) BbIAcHHUTH, Kak TpeOOBaHUE «MAaKCUMAaJIbHO BO3MOXHOE YHUCIIO» IMOBIUSIIO
Ha PeIlICHHE.

r) BbISICHUTB, Kak YCIOBUE «BJIOJIb KOJIBLIEBOM JOPOXKKHM» TOBIUSAJIO Ha
pelIeHue.

n) 3anucaTh BEpHOE PEIICHUE Ha JOCKE (YUEHUKH — B TETPAISIX).

e) Ilpuctynurs K cienyromeMy 3Taiy ypoka.

k) PaszpaboraTh alropuT™ penieHus NoJ0OHBIX 3a7a4 U MPEIJI0KUTh YICHHUKAM
pPELIMTh aHAJIOTUYHYIO 3a/1a4y (AJI1 3TOr0 B UCXOAHOW 3aa4ye JOCTAaTOYHO U3MEHUTH
YHCJIOBBIC JIAHHBIE).
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88. Ha ypoke marematuku B KaHyH HoBoro 2016 roma y4uTenb mpeasioxui
y4YeHHKaM 6 Kjacca 3arajiarh ejlaHue, a 3aTeM MPOBEPUTh, UCIOIHUTCS OHO WM
HeT. J{7st 3TOoro Hy>XKHO 3amucaTh Ha JUCTE OyMaru C4acTIMBOE YUCIO (Y KaXJIOro —
CBOE), a 3aTeM JIOMHUCHIBATh YKMCIA MO0 MPaBUIIY: JUOO BJIBOE OOJIbIIee KaKOTr0-TO Ha
JUCTE, JUOO0 paBHOE CyMME KaKMX-TO JIByX 3amucaHHbIX uyucenl. Komy ypactcs
noiayunuth uyuciio 2016, y Toro sxemanwe cOyaercs. A BCeM Te€M, KTO OOBSCHHUT,
oveMy >kelaHue cOynercs Wik He cOynercs, y4uTesb oOelan MOCTaBUTh 3a YPOK
OLICHKY «5».

Yuenuku npeactaBuiau cBou padbotsl. KTo qoctons narépku?

a) 0)
3—256—2512—2 524 5—2 510—2 515
3—° 592 ;01 2 445 2 30— 545
452 y90—2 5180—2 3360 Yucita okaHuuBaroTcsa Ha 0 winu 5, He
45 +90 5135 +180 ;315 +360 675 OKaH4YMBaIOTCcs Ha 6, 3HauuT 2016 He
2 +360 +180 noJIy4nTh. JKans, 4To KenaHue He
675——>1350 ———1710————— 1890 cOymercs.
1890—> 1980 —2% 52004 —12 52016
Kenanue cOyaercs.
B) r)
Eciu cyactinBoe 4ncio — OAUH U3 JEIUTENEH Mo¢ cuactimBoe uncio — 6.
grcna 2016, To xenanue cOyaercs. Ecnu ero yiBouTh, TO ITOIYYUTCS YUCIIO
2016 | 2 12, a cymmoii 3Tux gucen OyaeTr Yucio
1008 | 2 18. Bce atu uncna nensarcs Ha 6. U Bce
504 |2 JIpyrue, Nojiy4aeMble 10 MpaBuLy —
252 |2 TOXe, 3HauuT, ecau 2016 neanrcs Ha 6,
126 |2 TO €r0 MOXHO IOJYYHUTH M0 MTPABUITY U3
63 3 MepBOTO YHUCJIA.
21 3 2016 — yétHo u cymma ero udp — 9 —
7 7 JeNUTCS Ha 3, 3HAUUT, IO IPU3HAKY
Ceronnst Mmoé cuactiimBoe uncio — 1008. IEJTUMOCTH Ha 11ecThb, 2016 nenurcs
IMTposepka: 1008 -2 =2016 Ha 6.
VYpa! Kenauue cOynercs.
7) ¢)
4—2 58251625322 564 714,21 =7+14
2 1982 sose_ 2 \ 5192 91024 i016 2 7 HYXHO YMHOXHTb Ha 2
4512 4256 1128 008 |2 BoceMmb pa3, MOTYUUTCS
™ >1536 5 »>1792———>1920 504 |2 1792.
——1984——-2016 252 |2 2016 1792 = 224
Kenanne cOynercst 126 |2 224 |12 14 nyxHO
(63)62 |2 112 |2 yMHOXXHTH Ha
(31)30 |2 56 |2 2 4etsIpe pa3a,
(15) 14 |2 28 |2 momyuutcs 224
7 14
[Tory4eHHbIE pe3yabTaThI CIIOXKUTh.
Kenanue cOynercs.
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89. Kakum Obuin OBl pacCyXIE€HUS YYEHUKOB (CM. MPEABIAYIIYI0O CHUTYAIHIO),
ecau Obl YpPOK MPOXOMII B KaHYH TeKyniero roga? Bocnponsseaure ux.

a) 0)
B) r)
hy) e)
90. YCcBOCHHIO KaKOTO  MOHSTHS YHCIOBON JMHUM TIOCBAIICHO YIPaKHEHHUE
«3anonanu Tabauiy. OTBETh Ha
PaccrostHue 0T TOUKH,
Ywuc- Moay.ib [TonoxeHue TOUKH

JIo

yHciaa

COOTBETCTBYIOLICH YKCITy,
710 TOUKH O

OTHOCHUTENBHO O

-2

ClieBa

crpapa

100

=37

37

29

ClieBa

52

=52

CJI€Ba

CJeBa

MOIYJIb YHCJIa,
OTpHULOATCIbHOC YHUCIIO,

ITPOTHUBOITIOJIOKHBIC YN CJIA,

PacCTOSIHUE;
YuCIoBast (KOOPAMHATHAS) IPSMAs.
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BOIPOCHI:

— Ectp 1 B Kakux-
HUOYAb  CTpPOKax  JIMIIHUE
aHHBIE?

— Ectp 1M cTpOKH,
KOTOpbIE MOJKHO 3aIlOJIHUTh
HECKOJILKUMHM cITocoOamMmu?

—EcTtp R0 CTPOKH,
KOTOpPhIE  BOOOIIE  HENB3A
3aIOJITHUTH ?»




91. 3amanme «/lanwr paBenctBa: (a) |-2| = 2; (0) |3| = -3; (B) |-3| = —(-3);
(r) —|3] = —3. IlpoBepbre paBeHcTBa. Ecam ecTh ommbOKa, TO HCIpaBbTE €€ U
MPOYUTANTE PABEHCTBO, HCIOJIB3Yysl CIOBAa «MOIYJb» U «PACCTOSHUE»» TMPH
u3ydeHuu TeMbl «Moaynb uncina. [IpoTHBOMONIOKHBIE YUCTa) SABISETCS

a) 3aHUMATENBHBIM IO dopMe M coaepkaHuio (HeoObuHas (opMyIHMpPOBKa
BBI3bIBAET MT03HABATEIBHBIN HHTEPEC);

0) KOHTPOJHUPYIOIIMM (OCHOBHBIC 3HAHUS, YMEHUS U HABBIKM JEUCTBHUHA IO
HaXO0JICHUIO MOJTYJISI YHUCIIa);

B) 00y4aromuM (Ha YCBOCHHE MOHATUS «MOAYIb);

I) pa3BHUBAIOIINM (TO03HABaTeNbHbIE Y Y J]).

92. Oxapakrepu3yiite 3ananue: «Hamor Ha moxonsl pusndeckux ymi (HADII) B
P® cocraBnser 13 % ot HauucieHHOM 3apaboTHOW miatel. CKOJIBKO pyOneit
noyduT pabotHuk mocne yrmiatel HA®JI, ecnu HauucnenHas 3apaboTHas rara
coctasisieT 30 000 pyOmeit?».

a) Hecnoxxnas maremaruyeckas 3ajada, MOJCIUPYIOIIAsT PEATbHYI0 WIH
OJIM3KYIO K peajbHON CUTyaluu.

0) Hecnoxnas npukiagnas 3aaada, MOJEIUPYIOIIAst PEATbHYIO UIN OJIM3KYIO K
peabHOM CUTYyaITUH.

B) HecnoxHnas croxxeTHas 3ajada, MOACIUPYIOIIAs PEabHYI0 WM OJU3KYIO K
peabHOM CUTYyaITUH.

r) Hecnoxnas TekcToBas 3ajada, MOACTUPYIOIIas PeaTbHyI0 WM OJU3KYIO K
pEeaIbHOM CUTYaLlUH.

93. lns pemenwus 3anaun: «Hamor va noxoxs! ¢uznyeckux aun (HIDI) B PO
coctaBisieT 13 % OT HauuclieHHOM 3apaOoTHOW miaThl. CKOJIbKO pyOsieil mosydut
pabotHuk nocie ymiatel HJIIDJI, eciiu HauncneHHas 3apaboTHAs IJlaTa COCTABIISIET
30 000 py6uteii?» 10CTaTOYHO

a) 3HaHUS ONpe/AeNeHUs HPOIIEHTa U €r0 CBOUCTB,

0) 3HaHWS OmNpenesieHHss NPOIEHTa M yMEHUW pemaTh TPU TUMA 33]a4d Ha
MIPOIICHTHI,

B) TOHHMMAaHHUS TOrO, YTO MPOIEHT — 3TO OJHA COTas YacTh HEKOTOPOM
BEJIMYHHBI,

r) YMEHUS IEepEXOJUTh OT 3a7a4u Ha % K 3ajjayaM Ha 4acTu,

1) YMEHHUS MPEeACTABUTh ACCITUUHYIO IpoOb B %, U % NECATUUHOI IPOOKIO.

94. Vxaxute oIMOKY B pemieHnu 3ana4un: «Hamor Ha 1oxoapl PU3NIECKUX JTUIT
(HADJI) B PD cocraBuser 13 % oT HauuciieHHOM 3apa0oTHOM miaThl. CKOJIBKO
pyo6sieit monyuut pabotHuk nocie ymiatel HJDJI, ecnu HauncneHnHas 3apaboTHas
mata cocrapisiet 30 000 pyGneit?».

a) 30000 -13%=

6) =30000:100-13=

B) =300 - 13 =3900.

r) 30000-3900 =

1) =30000-4 000+ 100 =

e) =26 100.

51



95. Yuenuk npuBéEn Takoe pemeHue 3anaun: «Ceexue QpykThl conepxar 88 %
BOJIbI, a BeIcylIeHHbIE — 30 %. CKOJIBKO CyXUX (PYKTOB MOJIYIUTCS U3 35 KT CBEKHX
¢bpykroB?». Pemenme. (1) 88 —30=58% (Ha cToiapko % ychIXarOT (QPYKTHI);
(2)0,58-35=20,3 xr (cToJbKO BOABI TEPAOT GPYKTHI MPUH BBICHIXAHUK);
(3) 35—-20,3=14,7 xr (macca GpykToB mocie BbICbIXaHUs). OOBICHUTE yUCHUKY,
B 4&M OH OIIHOCS.

96. Yuurtenb mpemIokKU KIacCy CaMOCTOATEIBbHYIO pabOTy C IMOCISTYIOIIUM
B3aMMOKOHTpOJIEM MO peuieHuto 3amaun: «Ha Tpéx yudactkax pactér 282 Kycra
cmopoauHbl. KonudyecTBO KycTOB, pacTylMX Ha TEPBOM YYacTKE, M KOJIMYECTBO

11
KYCTOB, pacTylIeM Ha BTOPOM, COCTaBIISIFOT COOTBETCTBEHHO T 140% xonmvecTBa

KYCTOB, PAacTyImIMX Ha TpeTbeM ydacTke. CKOJIBKO KYCTOB pPacTET Ha TPEThEeM
yaactke?». Kakue BBOIHBIC yKka3aHUs (MHCTPYKIIMW) OH JODKCH 1aTh YUYaAIUMCS JIsI
TOTO, 4YTOOBI BEIOpaHHAs popMa paboThl ObLIa 3HPEKTUBHON?
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97. Jlns

pEeILICHUS

3azaad

Ha

HU3MCHCHHC

cOCTaBa BELIECTBA IIyTEM

yBeJII/IIIGHHSI/YMGHLHIGHI/ISI A0JIM OJHOTO M3 €TI0 KOMIIOHCHTOB YYHUTCIIb IIPCIJIaracT
HCIIOJIB30BAaTh B Ka4CCTBC I/IH(i)OpMaHI/IOHHOI‘/’I pa3pemafomep”1 MOACIIN CIICAYIOIIYIO

Ta0JIHUILy.

CocTaB BelecTBa

VcXOHOE COCTOSHHE |

KoneuyHoe cocTosume

%

Macca %

HewnsmenHnblil KOMIOHEHT (...)

M3mensrommiicss KOMIOHEHT (.. .)

Bcero

100%

100%

Yuutenb MOSACHSET, B 4YéM MPEUMYIIIECTBO 3TOW MOJCIH: JIFOOBIE JBE CTPOKHU

cTOoJIONA

«cxomHoe

COCTOAHUCH

501041

«Koneunoe cocrosiHue» 00pa3yroT

MPOMOPIMIO, MMO3TOMY 3a/adya YKa3aHHOTO THIIA B KOHLE KOHIIOB -CBOJMUTCA
K «PELICHUIO ABYX MPOMOPLIUI.
Meron nemMoHcTpupyercss Ha npumepe 3agadu: «CKOIbKO CTOJI0BOTO 6%-T0

ykcyca noinyuutbes u3 120 r 70%-01 yKCyCHOM 3CCEHIIUN Y.
1 3Tan — 3armoJIHeHHE U3BECTHBIMU JaHHBIMH,
BBISIBJICHHC TpC6OBaHI/IH 3aJa4uun

2 3Tan — cocTaBleHUE MEPBOM MPOMOPIINH,
MOKCK MEePBO HEU3BECTHON BEIMUUHBI (YCTHO)

Hcxognoe | Koneunoe Hcxomnoe | KoneuHoe
CocraB BelecTBa | COCTOSIHHAE | COCTOSHHE CocraB BelecrBa | COCTOSIHUE | COCTOSHHE
% r % % r %
HewusMmenurii Heusmennnii
KOMITOHEHT 70% 6% KOMIIOHEHT 70% | 84 6%
(kucnora) (xucnoTa)
3mensrommiics N3mensrommiics
KOMITOHEHT KOMIIOHEHT
(Bona) (Boma)
Bceero 100% |120( ? | 100% Bceero 100% |120 100%

3 3Tam — cocraBieHUEe BTOPOH NPONOPILUH,
MIOUCK BTOPON HEM3BECTHOM BETMYUHBI (YCTHO)

YuuTenp akUeHTUPYET BHUMAaHUE Ha
TOM, YTO BTOpas MHPOMHOPLMS BKIIFOYAECT

Mexoanoe | Komeunoe | poppgppy, kotopyio TpeGyercs HaiiTH,
Cocras BCIICCTBA COCTOSHHC COCTOsIHHUC o

% . % MOATOMY, PEIICHHUEM BTOPON MPOMOPIIUU
HewnsmeHHBIM JdaH OTBCT Ha BOIIPOC 3aa4u.
KOMITOHEHT 70% Vg4 6%

Otser. 1400 r cTon0BOrO YKCyCa.

(kucnora) [osicHseTcs, 4YTO  ecld  Obl
Nsmensrommiics
KOMITOHEHT TpeOOBaJIOCh Yy3HATh, CKOJIBKO BOJbI
(Boz1a) cienyeT 100aBUTh, UYTOOBI Pa3BECTH
Bcero 100% |120|%1400{100% | >CCEHIHIO IO CTOJIOBOTO YKCyca, HYXXHO

1400 — 120 = 1280.

OBLITO OBI IPOM3BECTH €IIE OHO JICHCTBUE:
BoiciymaB oObsSCHEHUS! y4uTessl, OIMH U3 YYEHUKOB MPEUIOKHUI yOpaTh U3
TaOIUIBI CTPOKY «VI3MEHSIIOUIMIICS KOMIIOHEHT», TaK KaK OHAa HE MCHOJb3YETCs MpH
pELICHUH 3aa4H.
OreHuTE MpEeNIoKEeHNE YUCHHKA (TaK, Kak eciii Obl BBl ObLTH Ha ypOKe).
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98. YuuTtenr B KOHIIE ypOKa MO pEIICHHIO 3aJad Ha HW3MEHEHHE COCTaBa
BEIIECTBA MYTEM YBEIMYEHUS/YMEHBIICHUS IO0JIH OJHOTO M3 €ro KOMIIOHEHTOB
(6 kmacc) man y4eHUKam MpOBEPOYHYI0 paboTy, COCTOSIIIYIO U3 OJHOW 3a1auu (HUKE

ITOKa3aHO O(l)OpMJ'IGHI/IG JAOCKH, TAa0ICC IPCACTABIICHUC O COACPIKAHUN ypOKa).
Tema ypoka. Pewenue 3a0au na npoyenmuoe cooepaicanue seujecmaa.

Cocmas bBoino Cmano Cocmas Boino Cmano
sewecmea tacca sewecmea macca
Peewecmeo | | | | Kucroma_ | 70% 6%

Boda I I Boda

]
100% ] | [100% 100% 1400 | 100%

Ne 764, 765, 766

IIposepounas paboma
Bapuanum 1 Bapuanm 2
Mopckas 6o0a codepacum 5% conu no macce. Mopckas 6o0a codepacum 5% coau no macce.
CKOIbKO KUNOSPAMMOB NPECHOU B00bL HYHCHO CKOIbKO KULOSPAMMOG CONU HYHCHO 000A8UMb
0o6asumv k 40 ke MOPCKOIL 800bl, UMoObL K 40 ke mopckotl 60061, Umobwvl cooepiicanue
cooeparcanue conu 8 nocieoneli cocmasnsino 2%?  conu 8 nocieoneli cocmaenino 24%?

/3 Ne 763, 767, 776

[Toutn Bce Yy4YEHMKHU, BBITIOJHSIONIME 3aJaHUE TEPBOTO BapUaHTA PEHIMIH
3ajlady MpaBWIbHO. Bce y4YeHMKH, BBINOJHAKONIUME 3aJaHUE BTOPOrO BapUaHTa
peniia 3a1a4y HeMmpaBUIbHO.

Kak BBl gymaere, kakyro OIMMOKY OHM JOMYCTWIH (TIPUBEAUTE BO3MOMKHOE
OIIMOOYHOE PEIICHUE YYaIIUXCsl) U IoYemMy?

S —
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99. TeM, KTO WUCIBITHIBAET TPYAHOCTH TPH COCTABICHUH MAaTEMAaTHYECKUX
MOJIEJIEN 3a/1a4 «HA CMECH U CIUIABB» YUYUTEND MPEIJIAracT UCIoJIb30BaTh B KAUECTBE
MH()OPMAITMOHHON pa3peniaroeid MOJeIu CICAYIONIYI0 TaOIHUITy

CocTaB BelecTBa

| +11

B %

macca |

B %

macca |l

B %

macca (I +11)

Hewn3mennprin
KOMITOHEHT (...)

Uzmensroniuiics
KOMITOHEHT (...)

BCEI'O

100%

100%

100%

[IpogeMoHCTpUpYHTE CIIOCOO pEIIeHUs 3aaud ¢ UCIOJIb30BaHUEM YKa3aHHOM
Ta0NUIBl HA TpUMepe 3anaun: «B Kakux mponopuusx HYKHO cmemath 50%-biit
pactBop U 70%-bIi1 pacCTBOp KUCIOTHI, YTOOBI IONYUYUTh 65%-bIl pACTBOP. KUCIOTHI?
Kakoe MakcuManbHOE KOJIMYECTBO 65%-0ro pacTBOpa MOKHO IOIYYUTbh, €CIIH
umeerca 250 r 50%-ro pactBopa m HeorpaHnueHHoe KoiudecTBo. 70%-ro? Kakoe
MaKCUMaJIbHOE KOJIMYECTBO 65%-0ro pactBopa MOXHO IOJYYHUTb, €CIU HUMEETCA
250 r 70%-t0 pacTBOpa U HEOTpaHWICHHOE KOMUYECTBO 50%-r0?».
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0,36-10°

100. Oxapakrepu3yiite 3ananue: «Haiiaure 3HaueHNE BBIPAKEHUS 5
09-10
»

a) HecnoxHoe 3amaHue Ha MpeoOpa3OoBaHME U BBIYUCIEHUE, IMPOBEPSIOLICE
YMEHHUSI BBINOJHATh apu(PMETUUYECKUE JIEHCTBUS, COYETAsl YCTHbIE U NHCbMEHHBIE
IIPUEMBL.

0) HecnoxHoe 3aj1aHue HAa BBIYKCIEHHME, IMPOBEPSIOLICE YMEHUS BBINOIHATH
apumeTnyecKue AeUCTBUS, COUETasi YCTHbIE U TUCbMEHHbBIE IIPUEMBI.

B) HecnoxHoe 3as1aHue Ha BBIYMCICHHUE, MPOBEPSIOLIEE YMEHHE BBINOJIHATH
YCTHO apu(PMETHICCKHUE TCUCTBUS.

r) HecnoxHoe 3amaHue Ha BBIYMCIEHHUE, MPOBEPSIOLIEE YMEHHUS BBIIOIHSTH
MMCbMEHHO apu(pMETUYECKHE IEUCTBHUS.

101. [IBa yyeHHKa pelmiaiy Ha JIOCKE 3aJaHHe Ha BHIUYHCIICHHE.

OnuH npenocTaBuil pelieHUE:
5 2 4 ) 2 4

45(§+§—Ej :45-§+45-§—45-E:25+30—12=43.

Jlpyroii — Takoe peleHue:
5 2 4 5.5 2-15 4.3
45/ —+-—— | =45- — =2 -12=4
5(9+3 15) 5(45+ 45 45) o+ 30 3
VY4eHUKH 3aKOHYMIIN PEIICHHE OAHOBPEMEHHO, ¥ YIUTEIb OIICHUI X PadoTy Ha
«4y». Kak Bbl nymaere, mouemy?

) 0,36 -10°
102. Kakoe pemenue 3amaun: «Haiinure 3HaueHWE BBIpAXKEHUS ————— » —

09-10’

HCJIB3s CUUTATDh BepHLIM?

036-10° 36-10" 36 10’

a X === .= =4.10=40.
) 09-10©° 9-10° 9 10°
) 036-10° 0,36000000000 0,3600 40
09-107 0,90000000 09 '
9 9
N 036-10° 036 10° ., 100 40,
09-10° 09 10’
9 9 9
0 0,36 1o7 _004 107 _004 610 _004-10° - 40.
09-10° 01-10 10
. 9
1) %:0,36:09-109‘7:0,36-10:0,9-10:3,6:9:40
’ 9 2 9 2 9
0 036-10° 06%-10° 02°-10° L0 40

09-10° 032.10" 107
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103. [Tpu wm3yyennu Tembl «KBagpaTHbII KOpeHb W3 MPOU3BEACHUS IIO
yueonuky Anreopa-8 (mox pea. C.A. TeIIKOBCKOro) y4HMTEIb MOKET IMPEII0KUThH
Y4YEeHHKaM M3y4uTh B 1.16: mpumep nepen Teopemont 1, teopemy 1, mpumepst 1 u 2; u

OTBCTUTDH HAa BOITPOCHI:

[1]] cBOMCTBA APUOMETUHECKOTO
KBAZPATHOIO KOPHSI

16. KeappaTHbii KOPpeHb U3 NPOU3BEAEHUNA
n apobu
CpaBHuM 3HAYEHUS BHIPAXKEHMH JB1-4 u V81.4:
V81.-4=4324=18, V81-J/4=9.2=18.

Msl BHAMM, 4TO V81.4 = ~/81 . ‘/‘L AnanoruyssiM ceoiicrsom obaa-
A8eT KOpPeHb M3 NPOM3BeeHHA JMIOObIX ABYX HEOTPHLATEJbHBIX 4HCEe.

TEOPEMA 1
Ecmta? 0ub >0, 1o Vab = Ja - Jb.

® Kaxoe ua puipaxennit Ja b u Jab umeer cmpicn, rak xax a > 0
u b2 0. IToxkaxeMm, 4TO BHINOJHAIOTCA ABA YCJOBMA!

1) Ya-vb>0; 2) (Va-Vb)? = ab.

Tax Kax BhIpakenns vya n Vb NPUHUMAIOT JHIIL HEOTPHIATEIbHbIE
SHAYEHUSA, TO NPOUIBECHHE Va b HEOTPHIATeLHO,
Hcnonpays CBOMCTBO CTENEHN NMPOMABEACHMA, TOJNYUUM

Wa - Vb)? = (Va)?- (Vb)* = ab.

Mgl nokasaau, 4To yeaosus 1 u 2 BRINOJHAIOTCH. SHAYMT, 1O Onpe-
JleslenunIo apudMeTHUeCKOro KBaJpaTHOr0 KOPHsA 1npyu Jio6uiX HEoT-
PHIATEIBHLIX SHAYEHUAX @ U b BEPHO PABEHCTBO
Vab = Ja - b.
JlokasanHas TeOpeMA DACNPOCTPAHSETCA HA CAy4ail, KOrga 4Mciao
MHOMKHTeJel 1ol 3HAKOM KOpHA Gosblue ABYX.
Hanpuwmep, ecima 2 0, b2 0, ¢ 2 0, 1o Jabe = Ja Vb - Je. Jeiter-

PaccmoTpum Temeph apuMeTHuecKMil KBaAPATHEIN KODEHb M3
npobu.

TEOPEMA 2
Ja

Ec.nnaiOub>0.'roJE=—.
LA}

JloKasaTeabCTBO 9TON TeOpeMbl AHAJOIMYHO AOKASATENBCTBY TEOpe-
mal 1. [TposeauTe 10KA3ATENLCTBO CAMOCTOSATENHHO,

Hrak, cnpaseyinso emé oAHO CBOMCTBO APUPMETHUECKOrO KBAJDAT-
HOI'0 KOpH#A:

e ey
| KOpeHb U3 Apoby, YMCANTEeNh KOTOPOIl HEOTPHIATEIeH, A JHame- |
| HaTesah MOJMOKHUTENEH, PABEH KOPHIO M3 YHCINTENH, JONEHHOMY i
| HA KOPeHb M3 BHAMEHATEJs. . ]
L e s e el i e e o e e s iy Sl e s e

Ilpumep 1. Haiiném snauenme Beipaxkenus 640,04,
P Bocnonbayemcs Teopemoit 0 KOpHe M3 NPOMSBEACHMSA:

V640,04 = V64 - /0,04 = 8-0,2= 1,6. <

Ilpumep 2. Boiunmcium sHAYEHUE BHIPAIKEHUA V32.98.
P IlpeacraBuM NOAKOPEHHOE BbL e B BUJE I M MHO-
JUTeNeH, KaXKAbli M3 KOTOPBIX ABIACTCHA KBAJPATOM IEJIOT0 YHCIa,
M NPUMEHHM TEOpPeMY O KOpHe M3 NMpOMABeJeHM:

V32.98 = [(16-2)- (49+2) 2V16-49-4=4.7.2=56. <

. & 36
IMpumep 3. Haitném duavenue BuIpaXkeHus 169"
p Ilo Teopeme o wOpHe ua Apobu MMeeM
\f % _ (3% _6
169 Jige 18

surensno, yabe = J(ab)e = vab - Ve = Ja - Jb - Je.
Takum obpasom, apudMeruveckuil KBajpaTHbI KopeHb obnajgaer
CJIeAYIOMHUM CBOUCTBOM:

Tomensn'n Toxcaecrsax vab = Ja - Vb n J: = jfu MecTaMM MX Je-
b

BBIe M OPABLIE YACTH, NOJYYUM

= — Ja a
oo e - JVa-Jb=Jab u Jb: e
| KOpeHs 3 HEOTP HC i pa- |
| BeH up M3 9THX l DruMu TONJECTBAMM IOJNB3IYIOTCH OPH YMHOMEHHH M JeJICHHH
B e e s e s s e s i e e i e e S el S s ApUMETHUECKNX KBAJAPATHBIX KOpPHeH.
§ 6. Csoictea apudMeTUYECKOro KBaapaTHOro KOPHA 89 90 IECERIN KsaapartHbie KOpHU

. Kak ynoOGHee BBIUMCIUTH {812

. Kak dhopmymnupyercs Teopema?

. Kak kpatko 3anucats GOpMYyIUPOBKY TEOPEMBI?

. 3a4eM B yCJIOBHU TEOPEMBI JJaHbl OTPAaHUYCHUS Ha 3HA4YCHUs a u b?

. O Kakux IByX YCJIOBHUSX UJET peub B Teopeme?

. [Touemy HEOOXOAMMO MPOBEPUTH BBHITOTHEHHUE 3TUX JABYX YCIOBUN?

. Kak ocymiecTisieTcs npoBepKa 3TUX ABYX YCIOBUIN?

. Kak mokaszeiBaetcst citydyail, Korja 4icjio MHOXHUTEIEH 00JIbIle IBYX?
. UeM oTiIMYaroTCsS NEPBBIA U BTOPOU TPUMEPHI?

10. Kak MoxxHO chopMyIupoBaTh MPaBUIO pabOTHI C 3aa4aMy, aHAIOTMIHBIMU
nepBomy ipumepy? IlpuBenure cBou nmpuMepsl.

11. Kak MoxHO chopMyInpoBaTh MPaBUIO pabOTHI C 3aJja4aMy, aHATOTHUHBIMU
BTOpOMY npumepy? [IpuBeaute cBou npumMepsbl.

Kak ¢opma pesynbratuBHOCTH Oynet Haubosnee 3¢ hexTuBHON?

a) MOXKHO Pa30UTh ydamuxcs Ha 2 KoMaHjabl (10 TeHAEPHOMY MPHUHIIMIY, IO
BapHMaHTaM WM JIOOBIM JPYTHUM CIIOCOOOM) M OpraHuM30BaTh COPEBHOBAaHUE; B
pe3ynbTare, Ha JOCKe OyyT 3alMCaHbl IBa BApUAHTA BBITOJIHEHUS 3aJaHusl, KOTOpbIE
3aT€M MOYKHO CPaBHHTb;

0) HYXHO NPEIJIOXKUTh Yy4YalIUMCA CaMOCTOSITENIbHO OIPEACIIUThCI C TEM,
OynyT M OHM (PUKCUPOBATH OTBETHI HA BOIPOCHl B TETPAAM WM KE BBITOJIHAT
3aJlaHusl YCTHO;

O©OOooO~NOoO Ol WN -
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B) OTBETHl Ha BOIIPOCHI YYEHUKH 3alHMCBIBAIOT HA JOCKE MO MEpE MOJyYEHHUS
(KTO mepBbIil OTBETUJI, TOT U 3aIUCall), IPU 3TOM IIpH BbinoiaHeHuu 10 u 11 3aganuii
BCE YUEHHKH (paboTa «I10 LIETI0UKE») IPUBOAAT CBOM PUMEPHI Ha JTOCKE;

I) N0 OKOHYaHMM CaMOCTOATEIbHOW paboThl ¢ Yy4eOHHUKOM  HY>KHO
OCYLIECTBUTH IPOBEPKY HM3YyYEHHOI'O Marepuana IO 3TUM BOIpOcaM, IMPU 3TOM
OTJICJIbHBIE YUYEHUKHU MOIJIA Obl BBINOJHATH (PYHKIMM YUUTEIS; TaKUM oOpa3oM, Ha
JOCKE U B TETPAAX MOSBUINCH Obl HEOOXOIMMBIE 3aIHCH;

1) ydaluMcs LeJaecoo0pa3Ho cpa3y BBIIOIHIATh HEOOXOIUMBIE 3aIIMCH (OTBETHI
Ha BOIIPOCHI U BBIIIOJIHEHUE 3aJaHUI) B TETPAIH.

104. B cuctemy 3amad kK ypoky «JlelicTBHsS ¢ HpparroHaIbHBIMU UYHCIaMI)
YYHTEIIb BKIKOYWII 3a1aHHE:

«BepHbI 11 paBeHCTBA:

(a) W5 +5|+|7 -5|=5 -7, (6) N7 -3|+[p-v28|=+7-2,
(8) [V11-3|-[13-1/09 |=411-16, (1) N8 -3|-[32+3|=8».

VYyammecss nmonpocwiii OOBSICHUTh Ha NpHUMEpPE, Kak pellarh 3aadyd TaKoro
BHUJIa. YUWTENnb BBIOpa) Wi OpuMepa 3agady (a) U OOBSICHWI €€ pelleHue
cienyromuM obdpazom: «Moayms 000ro ynciia, KpoMe HyJis, BCEr1a MOJ0KHUTEIICH;
cleBa — CyMMa MOJAYJE€Hd — TMOJOXKUTEIbHOE YHCIO, a CIpaBa — YHUCIO
OTPHUIATENFHOE; 3HAYUT MEXKIY JIEBHIM M MPAaBBIM YHCIIOM HENb3Sl MOCTaBUThH 3HAK
paBeHCTBa». OcTanbHble 337a4d  Y4YEHUKaM ObUIO NPEAJIOKEHO  PEIIUTH
camoctodaTenbHo. Kak Bbl mymaere, kakumu OyayT pe3ysibTaTbl CaMOCTOSITENIbHON
paboThI yyarmmxcs?

a) Pesynbprarel OymyT xopormmmu (TIpeanojgaraeMple OlEeHKH — «4» 1 «5»), Tak
KaK YYUTEJb BCE MOHATHO OOBIACHUI.

6) Pesynprarhl OynyT XopommMu (mpearnojiaraemMasi OleHKa — «4»), Tak Kak
OOBSCHEHUS] YYUTENs] TO3BOJSIOT BCIOMHHUTH HM3BECTHBIM yUYalIUMCS aJITOPUTM
IIPOBEPKU PABEHCTBA, COJEPIKALLETO YHUCIOBBIE BBIPAKECHHUS.

B) Pe3ynbraThl OyAyT YIOBJIETBOPUTENBHBIMHU (MpeArojiaraemMasi OLICHKa —
«3»), Tak Kak OoJiblllasi 4acTh YYEHUKOB BEPHO PEIIUT TOJILKO 3ananue (0), B
KOTOPOM CJIEBa — CyMMa MOJYJICH.

r) Pe3ynbrarel OyayT HEyIOBJIETBOPUTEIBHBIMH (IIpeArnosaraemas OleHKa —
«2»), Tak Kak OOJblIas 4acThb YYEHUKOB HE PEUIUT HU OJHO U3 3adaHuil (0-r),
MOCKOJIBKY YUUTENb BbIOpa HEyAauHbIN IpUMED JIJIs1 OObSICHEHHUS.

1) Pesynbrarthl OyayT HEYJOBIECTBOPUTEIbHBIMU (TIpeiroiaragmasi OlleHKa —
«2»), Tak Kak OOJbIIas 4acTh YYECHUKOB HE PEIIUT HU OJHO U3 3amaHuii (0-r),
[IOCKOJIBKY YYUTENh BBIOpAJ HEYAaUHbIN METO]/CIOCO0 0OBSICHEHUS.

Ha kaxom Obl mpumepe Bbl 0OBSICHUIIM ydEeHUKAM CHOCOO pemIeHUs 3aaHuil
MPEI0KEHHOTO BUa?
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105. Kak cBsizanbl 3amanust 1 u 2? Iloyemy B CTpyKType ypoKa STH 3aJaHHs
OKa3aJIUCh B «CBSI3KE»?
3amanne 1. M3BnexknTe KOpPEHb M3 BBIPAXKEHUS, HAXOMSIIETOCS IIOJ 3HAKOM

panukana: /318096 .

3ananue 2. Halimute kaTeT b npsSMOyrojibHOTO TPEYroJdbHUKA MO HW3BECTHOMY
KaTety a = 95 u runorenyse ¢ = 193.

Brmmosaure >t 3amaHus.

106. KakuMm emé crnocoOoM MOYKHO M3BJI€Yb KOPEHb M3 MHOTO3HAYHOIO yucia?
[IponeMoHCcTpUpyITE HA TPUMEPE.
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107. Ypok noBTOpeHuss U 0000IIeHUs] MaTepuaia Mo TeMe «ApUPMETUYECKHil
KBaJ[paTHBIM KOPEHbY» YUUTENb Havyajl C U3JI0KEHHS CIICAYIOIIEro MaTepuaa.

«YacTo mpakTHueckas WIM TPUKIAHAs 337ada HE HMMEET PalMOHAIBHOTO
peleHus, a Ui Hy /1 IPAKTUKU €€ UppallMoHaJIbHOE pelIeHre HenpruemseMo. B atom
cllyyae MPUXOAWTCS WCKATh TNPUOMIDKEHHOE 3HAYCHHWE C Hamepea  3aJaHHOU

TouHOCTBIO. [TycTh penrennem 3anaun ctaio yuciao 23+/ 36825 ; nucxozs u3 ycIioBus U
TpeOOBaHMs 3aJa4d HYXHO HCKaTh NPUOIMKEHHOEC 3HAUYCHHE OSTOW BEIMYUHBI
C TOYHOCTBIO JI0 JCCATHIX, a B HAIlIEM KAIBKYJIATOPE HET ONepaIiy U3BJICUCHUS KOPHSL.

2 2 /.2
3anuiieM IMOAKOPEHHOE BBIpAXKEHHE B BHIE X +a, 0<a<X’, Torga Vvx“ +a=x.

TIpuMennM GopMyITy, YIyHIIAIOILYI0 MPUOIMKEHHE: \ x° + a ~ X + 4

2x
Hrak, /36825 = V1902 +725 ~ 190 +% — 4YuchnuTenb Jpobu Oonblie eé
2 344 172
3HaMEHaTels, MO3TOMY /36825 =+/191° + 344 =~ 191+ >.100 = 191m ~191,90

191,92 =36825,61, a 191,82 =36787,24. TlepBoe pubIMKEHHOE 3HAYCHHUE JTAHO

¢ M30BITKOM, HO 00JIee TOYHO, TT03TOMY 23~/ 36825 ~ 23:1919 =4413/7 ».
Jlanee ydeHHKaM OBLIO IIPEUIOKEHO, HCIOJIb3Yst YKa3aHHBIN CII0C00, BEIYNCINTE

\/360825 u /1360827 .

Hackonbko 3¢pexTrBeH BHIOpAHHBIN YUUTEIEM CIOCOO OpraHM3ally W3y4eHUs
HOBOT'O HEOOSI3aTEIBHOIO K YCBOCHHUIO, HO IIPAKTUYECKH 3HAYMMOI0 Marepuasia?

a) Ilockonbky Marepuan HeEOOS3aTENbHBII K YCBOCHHUIO, YUYUTENIb MOXKET
MCIIOJIb30BaTh JII0OOK croco0 ero mnogaur. OO0 3P(GEeKTUBHOCTH B 3TOM cllydae
TOBOPHUTDH HE TIPUXOTUTCS.

0) IlockonbKy MaTepual HPAKTHYECKH 3HAUMMBINA, YUHUTENIO LEIecCO00pa3Ho
MPEJIOKUTH HECKOIBKO CIIOCOO0B MPHUOIMKEHHOTO BRIYUCIICHUS KBAAPATHOTO KOPHSI
Uil TOTO, 4YTOObI Yy YYEHUMKOB ObUla BO3MOXHOCTH BBIOOpa  «CaMmoro
3aIIOMUHAIOIIETOCS.

B) Marepuan . HEIOCTATOYHO  TEOPETUYECKHM  OOOCHOBaH,  MOAKPEIUIEH
HE3HAYUTENbHbIM YHCJIOM YIPAXHEHUU, MOATOMY He OylneT BKIIYEH B OOIIYIO
CUCTEMY 3HaHUH W BCKope OyneT 3a0bIT. LlenecooOpa3Ho MpemioKuTh Kak MOKHO
00JIbIlIe YIIPAXKHEHUH Ha YCBOEHHE (2 HE OTPaHUYUTHCS IBYMSI).

r) Marepuan HEZOCTAaTOYHO  TEOPETUYECKH  OOOCHOBaH, MOIKPEIUIEH
HE3HAYUTENIbHBIM YHCIIOM YNPAXXHEHUW, MOATOMY He OyneT BKIIOYEH B OOIIYIO
CHUCTEMY 3HaHUU W BCcKope OyzaeT 3a0bIT. llenecoobpasHo cpasy mocie U3JI0KEHUs
9TOTO0 MaTepuana BBIACHUTH, OTKYyJda B3SJIUCh (OPMYNBI IS TPUOIIKEHHOTO
BBIUHCICHHUS. OJTO TIOMOXET BOCCTAHOBUTH HMX B ClOy4ae MPaKTUYECKOU
HEOOXOIUMOCTH.

1)
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108. B cucremy 3amad K OJTamy KOHTPOJSI HAa YCBOSHHEM H3y4aeMOTO
Marepuana (Hadajo ypoka, ycTHas pabora) mo Teme «CTemneHb ¢ pallOHAIbHBIM
MOKa3aTeeMy yUUTellb BKIIIOUNIT 3a/IaHNe:

«BepHBbI 1 HEpaBEeHCTBA:

1 1 2 3 1 1 2 3

13 (1) 33 (2)2 1Y 3 (1) 2 3Y3 (2) 2
= > =1, 0)|=| > =1, = >l = - >|= :
(a)(zj (3) ()(2) (3) (B)(zj (3) (r)(zj (3) ’
VYyeHuK, BBIONHSOMMN 3amanue (@), NOPUBEN CIEAYIOUIYI0 IETNOYKY

paccyxnenuii: «Bo3Beném HepaBeHCTBO B Ky0, MOJydYHWM: CiieBa — 5 a crpasa

1
1)2 1 1 1
— | wm ,|— . Tak kak — > [-— , TO HEpPaBEHCTBO (a) BEepHOY». SBnsercs u
27 27 2 27

Takas apryMeHTalus yJI0BJIETBOpUTEIbHON? OTBET 000CHYHTE
a) Ja, Tak kak

6) Her, Tak kak

109. B cucremy 3amady K JTalmy KOHTPOJII HaJ YCBOCHHEM H3Yy4aeMoro
Marepuasia (Ha4yajo ypoka, ycTHas padora) mo teme «CTeneHb ¢ palMoHaJIbHBIM
MoKa3aTejaeM» yYUTeNb BKIIIOUNIT 3a/1aHIE:

«BepHbI 11 HEpaBEHCTBA!

1 1 2 3 1 1 2 3

13 (1) 33 (2)2 1Y3 (1) 2 3Y3 (2) 2
—| >l =1, 0O)|=| >l=| ., — >l = — >| = :
(a)(zj [sj ()(zj (3) (B)(zj (3) (r)@ (3) ’
VYyenuk, BbIMOMHAIOMWMK 3agaHue (0), NPUBEN CICAYIONMIYIO IEMOYKY

4 9
paccyxaeHuii: «Bo3BenémM HepaBeHCTBO B O CTENEHb, MOIYUYUM: (E) >(§) . Tak

4 9
3
Kak (Ej >1> (gj ,TO HEpaBEHCTBO (0) BEpHO». SABNseTCs M Takask aprymMeHTanus

yIOBIETBOPUTENBbHOI? OTBET 000CHYHTE
a) [a, Tak kak

0) Her, Tak kak
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110. B cuctemy 3amad K OJTamy KOHTPOJISI HaJ YCBOCHHEM H3y4aeMOTO
Marepuana (HavJajo ypoka, ycTHas pabora) mo Teme «CTemeHb ¢ palrOHATbHBIM
MOKa3aTesieM» YUYUTENb BKIFOUMI 3a]JaHuUE:

«BepHbl 11 HEpaBEeHCTBA:

Z 2 Z & _L _< _Z =
@S>l O[PS W] (] o) ()

VY4eHuk, BBINOJHAIOMIMN 3agaHue (B), MNPUBET CIHEAYIOIYI0 LEMOYKY
paccyxaeHuii: «Bo3BenéM HepaBeHCTBO B (—6) cTemeHb, NOpU OSTOM 3HAK

2 3
HCPABCHCTBA U3MCHUTCA Ha HpOTHBOHOJ’IO)KHBIﬁ, MMOJIyYHUM: (Ej < (g) nwm —< —.

Tak kak 3TO HEpPABEHCTBO HEBEPHO, TO U (B) HEBEpHO». SBNsAETCS 1M Takas
apryMeHTaIus yioBieTBoputesbHoi? OTBeT 000CHYyiTe
a) Ja, Tak kak

6) Her, Tak kak

111. B cucteMy 3ajad K OJTamy KOHTPOJS Hall YCBOCHHEM H3y4aeMoOro
Marepuasia (Ha4yajo ypoka, ycTHas pabora) mo teme «CTemneHb C palydOoHaIbHBIM

IoKa3aTeleM» YIUTEb BKIIFOYIT 3aJaHHE:
1 2 3
(1) 2 3)3 (2)2
> = , @@= >l =1 »
3 2 3

«BepHbI 11 HEpAaBEHCTBA:
VY4eHuk, BBITONHSIONIMN 3adaHue (T), MNPUBEN CIEAYIOUIYI LEMNOYKY

1 1 2 3 _
1)\3 1)\2 3)\3 22 1
oS- o) -GS
3

w |

2
. 3Y3 (2)2
paccyxnenui:  «HepaBeHCTBO > > 3 PaBHOCUJIBHO  HEPABEHCTBY
2 3

1 1 3)\3 2)\2 .
5> 3 » @ OHO HEpaBeHCTBY | — | <|_ | , TaK KaKk M3 JBYX apooen

L) (6]

C OAMHAKOBBIM YHCJIIUTCIICM 0oJIBIIIE Ta, y KOTOpOﬁ 3HaMCHATCJIb MCHBIIIC. BOSBeI[éM

4 9 4 9
3 2 3 2
HEPaBEHCTBO B O CTENEHb, MOTYYUM: > < 3] Tak kak > >1,a 3 <1, To

4 9
HEPABEHCTBO (E] <(§) HEBEPHO, 3HAYUT W (T) HEBEpHO». SIBisieTcsl 1M Takas

apryMeHTaIus yIoBIeTBOpUTeNbHON? OTBET 000CHYHTE
B) Jla, Tak Kak

r) Her, tak kax
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112. Tonumanue Gopmybl MPOBEPSETCS ceprei BOMpocoB. Tak, Ipyu OCBOCHUU
dopMyssl  0o6miero wuieHa apudmeTHdeckol mporpeccuu: a, =a, +d(n—1) ; —
yUYalumMcs mpeJiaraeTcs OTBETUTh Ha BOMPOCH:

1) Kakve BenmnauHbI y9acTBYIOT B hopmyIie?

2) Kak BbIpa3uth u3 GOpMYIIbI KaXKAYIO U3 BXOSALINX B HEE BETMUUH?

3) KakoB xapakTep 3aBHCUMOCTH BEIMYMH MeXAy cobou? // Hampumep,
3aBHCHUMOCTb d, OT n— JINHEHHAS.

4) Kak yctpoeHna dhopmyra (CHMMETPHIHOCTh, PA3MEPHOCTH)?

5) Kakue cneactBusi MOKHO TOJIYIUTh U3 3ToH popmyssl? // B Hamel ¢popmyiie

—a,

a
MOJKHO ITIOJIYUHUTB HJIA 72 TAKOC BBIPAKCHHUC: 71 = %

6) Kak mpuMeHHTh TOJy4YCHHBIC CICACTBHS K PCIICHHIO 3a/ad, Harpumep,
Kk 3amaue: «B apudmernueckoit mporpeccun a; = 3,d = 0,02. Kakoi#i Homep umeer
YJIEH IPOTPECCUU, PABHBIN 57).

7) Kak mMoxxHO 0000muTh Gopmyny? // B Hamiem ciaydae MOKHO MPEIJIOKUTH
TaKoe 0boOIIeHue: dg =dp + d(q — p), rae p u ( — HoMepa 4ieHOB nporpeccun. U3

a, —da
ATOM POPMYIIBI JIETKO BBIPA3UTh Pa3HOCTH Mporpeccun: d = ﬁ

8) Kak mpuMeHHTh TOJYYCHHOE OOOOINECHUE K PEIICHHIO 3ajad, Hampumep,
K 3a7aue: «Uemy paBHa pa3HOCTh aprU(METUUECKON MPOTPECCUU, €CIH Az = 2,3 |
ai00 = 3,77».

9) Bo3moxxubl nu uHTepnperanuu Gopmynsi? // JIns nameit hopmymbl: eciu
BCTaTh Ha BBICOTYd; Haj 3emJiici, d — BBICOTa CTYNMEHbKH JICCTHHIIBI, TO 8,— BBICOTA,
Ha KOTOPOW HaXOJUTCS YCJIOBEK, MOAHSBIINCH HA (1 — 1) CTYIICHBKY.

10) I'ne MoxHO TPUMEHUTH HOpMYITy?

11) Kak nmokazatb Gpopmyny?

[Tpumenute 3Ty cxemy k (popmyse CyMMBbI IEPBBIX 7 WICHOB apu(pMETHIESCKOH
MIPOTPECCHUH.
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113. 3akpermnneHue NOHATHS apu(HMETUIECKON MPOTPECCUU OCYIIECTBISETCS:

a) TpU BTOPUYHOM OOpAIEHUH K MIOHATUIO KPaTHBIX YHCEIT;

0) Mpu BTOPUYHOM OOpAIICHUH K TCOPUH JACTUMOCTH;

B) IpU BBIBOJIE M HUCIHOJIb30BaHUU (OPMYJbl N-TO 4YJieHa JUIsl pEUIeHUs Kak
NpPSIMBIX, TaK U OOpATHBIX 3aJlay, MpUUeM apupMeTuyecKasi Iporpeccusi MOXKeT ObITh
3aJlaHa pa3HbIMU crocoOamMu (MEePEUHCIIEHUEM CBOMX YJICHOB, MEPBBIM YJIEHOM U
Pa3HOCTHIO, TIOOBIMU IBYMSI YJICHAMU);

I') TpPH BBIBOJE U UCIIOIH30BAHUN (DOPMYITBI CYMMBI N TMEPBHIX YJICHOB,;

1) TpU U3YYCHHUH JTUHEHHON (YHKIINH;

€) TpU U3YYCHHH METOJla MaTeMaTHUeCKON MHIYKIINH;

) TPU PELICHUU JTOCTATOYHOTO YHMCJIa TUIOBBIX MaTeMaTHYECKHX 337ad Ha
HCIIOJIb30BAHUE ONpEAeNICeHus apu(PMETHUYECKOl mporpeccuu (HaWTH ISITHIA YieH
apu(pMETHYECKON MPOrpeccru, eciii e€ MepBhlid WieH paBeH 1/2, a pasHocts (— 1/2));

3) NpU peuieHUuW 3ajad, TJe MpelBapuTeIbHO TpeOyeTcs A0Ka3aTh, YTO
3aJlaHHas MOCJIEOBATEIbHOCTh YHCEN SIBISETCS apU(pMETHUYECKON Mporpeccuei, a
3aTeM yKe HallTH HeIOCTAIOIIME WICHBI IPOTPECCUN UITU CYMMY 3a/IaHHBIX YHCET;

M) TIpU CPAaBHEHHUH €€ C TEOMETPUUECKON MTPOTrPECCUEH.

114. Pemaercs 3amava: «CoaepxuT au apudmetruyeckas nporpeccus: 2; 9;...
gyucio 156?». CHauana BBISICHAETCS WJesl PEICHUs, KOTopas MO3BOJISIET COCTABUTH
1aH pemenus. Kakoit Bompoc no3possieT chopMyIupoBaTh HICK PEIICHUS:

a) Kak Ha  s3pIke  1OCIIENOBaTEIBHOCTH  CKa3aTh  MHAye,  4TO
MOCJIEA0BATEILHOCTh COJICPKUT (WJIM HE COJIEPIKUT) KaKOe-TO YUCI0? // DTO 3HAYUT,
YTO YUCJIO SABJISAETCA (MM HE SIBISIETCS) YIEHOM MOCIEA0BATEIbHOCTH.

0) UYem ompenensercs MecTo WwicHa nocienoBarenbHocTr? // Homepom uieHa
MOCJIEI0BATEIBbHOCTH.

B) KakuMm umcioMm sBJSIeTCS HOMeEp WIGHa mocienoBaTenbHocTH? [/
Harypanbnbim.

r) Ecam wam ynactes omnpenenutb HoMmep umcia 156 B apudmernueckoit
IPOTPECCHH, TO KaK MbI OTBETUM Ha Bormpoc 3anaun? // [Iporpeccust conep T 4ucio
156.

n) Uto uzBecTHO 00 apupMeTUYeCKOW MPOTPECCHUU W JOCTATOYHO JIU ITUX
JIAHHBIX JIJI1 OTBETa Ha 3TOT Bompoc? // B mporpeccuu M3BECTHBI MEPBBI U BTOPOM
YJICHBI, 3HAYUT, IPOTPECCHUS 3a/I1aHa MOJTHOCTHIO, TOATOMY, JaHHBIX JTOCTATOYHO.

¢) Uto mo3BONIMT HaTH HOMEp uiieHa mporpeccun? /[ dopmyia N-ro 4ieHa; B
HEU U3BECTHBI N-bI YJIEH W IIEPBBIM, PA3HOCTb IPOIPECCHUU MOXKEM HAUTHU IO
YCIIOBUIO 33J1a4. 3HAYUT, CMOKEM HaWTH YUCIIO N.

x)
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115. Pemaercsa 3amaua: «Coxmepxxut nu apudmernyeckas mporpeccus: 2; 9;...
gucio 156?». CHavasa cocTaBisieTcss MH(QOpPMAIMOHHAs MaTeMaTU4yecKash MOJEINb
3aJ]auu, KOTOpasi TO3BOJISIET COCTaBUThH IJIaH pemieHus. Kakas Mozenb Jydiine BCero
MO3BOJISIET C(HOPMYTUPOBATH UICIO PEIICHUS 3a/1a4 MOJ0OHOTO TUTA:

a) 2, 9,16, 23,30, 37,44,51, 58, 65,

72,79, 86,93, ... Ha 70 OoJbIle

+70 = 156
0) a1=2,a,=9,a,=a; +(n—1)d, a, = 156, ecau neN.
B) 156=2+7(n—-1). Ecim neN, To 156 - coxepxurcs B HdaHHOKN
MOCJIEI0BATEIBHOCTH.
a,=a,+d
r) <a,=a +d(n-1)
neN

116. [Tornmanue 3a7a4u MPOBEPSETCS C MOMOIIBIO CIEIYIOIINX BOTIPOCOB

1) Otkyna B3sunack 3Ta 3agada? [loueMy MBI perraeM UMEHHO ee?

2) Kakoii ¢akt yrBepxkaaercs? MoxHo v nepeopMyaupoBaTh 3aaqy?

3) Kakumu ycnoBusiMu oOecrieuuBaeTcs pe3yibTaT B 3afade? Bcee nu ycnoBus
WCIIOJIb30BaHbI IPU pelIeHUH? SIBJISIFOTCS JIX 3TU YCIOBHUS HEOOXOIUMBIMU?

4) Kakue ciaeAcTBUSI BO3MOXHBI U3 MOJYYEHHOTO pe3yybTaTa’?

5) MoxHO i1 0000IIUTH MOJYYEHHBIN pe3ynbTaT?

6) MOKHO JIH OJTY4YUTh €ro KaK-To nHaue?

[TpumenuTe 3Ty cxemy K 3amaue: «CoaepKuT i apudMeTHIeCKas IPOrpecCus:
2;9;...aucno 1567».

117. Yyammmcs 11t caMOCTOSITEILHOTO pelieHus JnaHa 3anada: «lIpuBenute
npuMep TPEX3HAYHOTO YUCIa, CymMMa udp KOTOporo paBHa 19, a cymma KBajapaTtoB
nudp neautcs Ha 3, HO He AenuTcs Ha 9». Kakoe ykazaHue K pelIeHHIO, B Clydae
HEOOXOANMMOCTH, JOJIKEH 1aTh YIUTEINb?

a) BcrnoMHuTe CBOMCTBA M MPU3HAKU ACIMMOCTH Ha 3 v Ha 9.

0) BrmmumuTe Bce TpEX3HAUHbBIE YKCIIa, CyMMa ITudp KOTOporo paBHa 19.

B) BrimumuTe cymmbl KBagpaToB TPEX U(pp, KOTOPHIE AENATCS Ha 3.

r) BriicHuTe, B KakOM ciydae cyMMa KBaJpaToB TPEX mudp aenurtcs Ha 3, HO
HE JIeanTces Ha 9.

n) Haunurte mepebop BceX BO3MOXKHBIX BAPUAHTOB (METOJ HMCUEPIBIBAIOLIUX
po0).

e) Haunute c ymenbienust MHokectBa uudp ¢ 10 10 9, 8 u 1.1..

%) CocTaBbTe MaTEMATUYECKYIO MOJEIIb 3a/1a4H.
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118. Yuammmcs ajis caMOCTOSITENIBHOTO pelieHusi naHa 3amada: «lIpuBenute
npuMep TPEX3HAYHOIO YHUCIa, CyMMa IU(pP KOTOporo paBHa 19, a cymma KBajpaTtoB
uudp nenutcs Ha 3, HO HE AeaUTCS Ha 9». YUEHUK MPEAOCTAaBHII TaKOE pEICHHE.
Kak cnemyet orieHUTh ero padboty?

a) OueHutb pabOTy HEb3s, TaK KaK HESICHO, Kak

3aoava. IIOJIYYEH PE3yIbTar.
7+5+7=19 0) Omnenka — «3». Her pemenus, a TOJIbKO IIPOBEPKA.
72455472=123 B) OmneHka — «4». Yd4eHHK BBIIOJHWI TpeOOBaHHE

3aaun (MpUBEN HpUMEp YHMCla), HO HE OOBACHWII, ([KaK
HAIIE pelIeHuE.

r) Omenka — «5». YUYEHUK BBIMOJHWI TpeOOBaHUE
Omeem. 757 3anauu (IpUBEN NPUMEP YMCIa) U A0Ka3aj, 4YTO HAlJIEHHOE
YHUCJIO yIOBJIETBOPSIET TPEOOBAHUAM 3a/1a4u.

123:3=41
123:9=13 (ocm.6)

119. Vwyamummcs I caMOCTOSTEIBHOIO pelieHus AaHa 3amada: «[1ate gmcen
a, b, c, d, f paBusr 5, 26, 13, 10 u 16, HO, BO3MOKHO, B IPyroM mopsake. M3secTHo,
a+b a+b+c a+b+c+d

9TO YHUCIa > T3 2 — nensie. Hadigure € + 2d + 3f». Yuenuk
MpeocTaBuil Takoe pemieHue. Kak ciiemyeT olieHuTh ero pabory?

3aoaua. a) OueHutpb palbOTy HeNb3sd, TAK KaK HESACHO, Kak
ocm|5 10 13 16 26 1I0JIyHdCH PE3yIbTaT.

130 ¢ 0) Oruenka — «2». Perenue HeBepHO.

_ B) Ouenka — «3». Pemnenne BBINOMHEHO (HOPMABHO:
i 2@ 2 YUYEHUK HE NPOAEMOHCTPUPOBA HEOOXOIUMBIE 3HAHUS U
-4 @ 2 YMEHHSI.
d[a [c b T r) Omenka — «4». Y4eHUK BBINOJHUI TpeOOBaHUE
c+2043(=1342 54326=101 33Maul - (HAIIEN HYKHYO CyMMy), HO HE OOBICHWUI
MMChMEHHO, KaK HallIEN peleHue.

n) Ouenka — «5». YUeHUK BBITOJHWI TpeOOBaHWE 3ahaud (HAWEN HYKHYIO

CyMMY) Ha OCHOBaHUH TIOCTPOCHHON MH(DOPMAITMOHHONW MOJECIIH.

120. Haunbonee  mnenecoobpasHoit Mopenbto 3amaum: «lloe3n, aBurasich
PaBHOMEPHO CO CKOPOCThIO 148 KM/4, Mpoe3kaeT MUMO Teexoa, UIYIIero B TOM
’KE HaIlpaBJICHUU MapaJUIEIBHO MYTSIM CO CKOPOCThIO 4 kM/4, 3a 10 cexynn. Haiinure
JUIMHY T0€3/1a B METPaX»; — MO3BOJISIIOIIECH HAWTH U PEAIN30BATh IJIaH €€ PEIICHMUS,
SIBJISICTCS

a) anreOpanyveckasi MOJIeb,

0) reomerpuyeckas (B MPSIMOYTOJIBHON CUCTEME KOOPIMHAT) MOJIETb,

B) TIpaduueckas MOJEIb Mpoliecca OMMCAHHOTO B 3a/1a4e,

r) JIUHAMUYECKasi MOJENb MPOIEecca OMMCAHHOTO B 3aaue,

1) KpaTkas 3alKCh yCJIOBHS 3aJlauu,

€) Tabam4yHas MOJACIb.
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121. Yuurtens mpoBepsieT pelleHrne TEKCTOBOW 3aJadyd U3 JOMAIlIHEeWd paboThI:
«Iloe3n, nBUrasch pPaBHOMEPHO CO CKOpocThio 148 Km/4, mpoe3kaeT MHMO
MEIIEX0/1a, UAYIIETO B TOM € HANpPaBJICHUU NApaLICIbHO MYTSIM CO CKOPOCTBIO
4 xm/4, 3a 10 cexyna. Haitnure nnuny moe3ga B Merpax». Jljis 3TOro OH MPOCUT
YYEHUKOB 03BYUYHUTh OTBET WM MOJIYYaeT CIEAYIOIINE BapuaHThl. YueHUK A: «1480».
Vuennk b: «[Ipubmmsurensio 411 merpo». Yuenuk B: «411%g m». Vuenuk I':
«IIpubmzurensao 400 MmeTpoBy». Kak yuurtento cieayer mocTynuTh?

a) CoOparb TeTpaau ¢ JoMaliHeld padOTOW U OLEHUTH JESITEIBbHOCTh KaXKI0TO
YUYEHHUKA M0 PEUICHUIO 3a]1a4u.

6) Ha3zBarbh mpaBWIBHBIN OTBET U MOTPEOOBATH OT TE€X, Y KOTO MOJTYYHIICA UHOM
OTBET, PELIUTH 3aJa4y 3aHOBO.

B) Briacuuts, y yuennkoB A, b, B u I', uneto pemenus 3agauu, mHOcie 4ero
oOpaTUTh BHUMaHHE KJacca Ha TO pEIICHHE, KOTOpOE TMPUBEJIO. K BEPHOMY
pe3ynbTary. 3anucaTh 3TO PEIICHHE Ha JOCKE (BbI3BATh YUCHUKA).

r) BBbIICHUTBH, YUYWUTHIBAIM JIM YyYallldecs TPU PEIICHUU 3a7adydl JIBUKCHHE
MEIIEX0/1a, U MIOMPOCUTh PEUIUTH 33/1a4y C YYETOM 3TOTO YCIOBUS.

) BBIICHUTBH, YUYWTHIBAJIIA JIM Yy4alllUeCcs NPU PEUICHUH 3aJayd Pa3HYyIo
Pa3MEpPHOCTh BEJIUYHH, U MONPOCUTH PEIINUTH 3a7a4y C YYETOM 3TOro TpeOOBAHHUS.

e) BeisicHuth, kakve HHGOPMAIMOHHBIE MOJEJIM HCIOJb30BaIU YYEHHUKU B
Mpoliecce MoKcKa PElIeHUs 3a/lauu, yKa3aTh Ha HauboJiee NEPCIeKTUBHYIO MOJIETh U
MONPOCUTH PEIINTH 33/1a4y C UCIOJIb30BAHUEM 3TON MOJIETH.

) BBISICHUTB, YUWUTHIBAIM JIM YyYallydecs MpU pEIICHUU 3a7adydl JIBUKCHHE
Menexoa, pasHyl pa3sMEpHOCTh BEIUYMH; BBISICHUTH, Kakue WHOOpPMAIMOHHBIC
MOJIEHN UCIIOIb30BAIA YUYEHUKH B MPOLECCE MOUCKA perieHus 3aaaun. Oprannu3oBath
Oecey Mo MOUCKY pelICHUs 3a/1auu.

3) Be3Bath yuennkoB A, b, B u I' Kk mocke s 1E€MOHCTpalluu pPEIICHUH,
pazo0paTh Kaka0€ Ha MPEeIMET OIHUOOK, HEJOUETOB U CHIIBHBIX CTOPOH PEIICHHUS.

1) OOBSCHUTH pPEIICHUE 33/1a4UH, AaTh HA IOM aHAJIOTHYHYIO.

K) OOBSICHUTH pelICHNE 3a7a4M, PEIIUTh AHATIOTUYHYIO 33/1a4y Ha YPOKE.

n) OOpatuThCsd K 9TOM 3a7adye B KOHIIE YPOKA, BBIACHUTh IPUYUHBI
3aTpyAHEHHM, YKa3aTh Ha BEpHBIA OTBET W MOTPEOOBATh OT T€X, Y KOTO MOJYyUHJIICS
WHOW OTBET, PEUINTD 3a]1a4y 3aHOBO.

M)

122. Ans pemenust 3amaun: «llepBoro umcia KakIOro HEUETHOTO MECAIA,
HaunHag ¢ sHBaps, [I€Tp BacumbeBud kiaand Ha CBOM OECHPOIEHTHBINM OaHKOBCKHIMA
cu€t 30 Thicsy pyOJsield, a MEpBOro YMCIa KaXJA0ro 4€THOTO MecsIia, HauuHas ¢
deBpans, cuuman 15 Teicsa pyosneit. [lepBoro uncna kakoro mecsiiia Ha cuery lletpa
BacuibeBuua okazanock poBHO 90 ThICsSY pyOeii?» — TOCTaTOYHO

a) TPaBUJIBLHO WHTEPIPETUPOBATH YCIOBUE 3a7a4d M HE JeNaTh OIIMOOK B
BBIYUCIICHUSX;

0) MpaBWIBLHO WHTEPIIPETUPOBATH TpeOOBaHHUE 3a7a4uM U HE JIeJIaTh OIMMOOK B
BBIYUCIICHUSX;

B) COCTaBUTb aJI€KBaTHYIO MH(POPMAIIMOHHYIO MOJIEIIb 3a/1a4K;

I') COCTaBUTH aJIEKBATHYIO MAaTEMaTUUYECKYIO MOJIEIb 3a/1a4u.
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123. B nauane ypoka, B Ka4eCTBE «Pa3MHHKH» YUYUTENb MPEIJIONKUI KIAcCy
3amady: «llepBoro umciia Kaxxaoro HEYETHOrO Mecsla, HadynHas ¢ sHBaps, lIETp
BacunpeBuu ki1anm Ha CBOM OecnpolleHTHBIM OaHKOBCKUM cu€T 30 ThicsSY pyOiei, a
MEPBOTO YKCIIa KKIOTo YETHOrO Mecsila, HauuMHasg ¢ (eBpais, cHuMan 15 Thicsu
pyOneit. I[lepBoro umcna kakoro mecsma Ha cuety [lerpa BacuibeBuda okazanoch
poBHO 90 THICSY pyOneii?». Bce yuyeHUKH ¢ HEH CIpaBHIIMCh, HO YacTh YYEHUKOB
MOJIy4YnJia OIMH OTBET, a Apyras 4acTb — Apyroi. [louemy?

a) 3ajauda uMeer ABa pelleHus (U OJIUH, U APYTOH OTBETHI — BEPHBIE).

0) 3amaua UMeeT OJHO W3 ABYX PEIICHUN B 3aBUCUMOCTU OT MHTEPHpPETAIIUH
TEKCTa 33Ja4H (3a/1a4a «C apaMeTpom»).

B) 3ajaya HE UMEET PEICHHUS.

r) OpHa U3 «TPyNID TOMyCTHIA BEIYUCIUTEILHYIO OIHOKY.

n) OJiHa U3 «rpynIm» I0MyCTHIIA JOTUYECKYIO OIIHOKY.

124. B koHTposibHyl0 paboty mno Teme «l'eoMeTpuueckas  TpOrpeccusd»’
B KQUeCTBE 3aJlaHus CO 3BE3I0YKON (3ajjaHuE TIOBBIIICHHONW CIIO)KHOCTH HE
o0s3aTeNbHOE IS BBINOJIHEHMs) BKIIOYEHA 3adada: «Y KHI34 ['BupoHa ObLIO
5 ceiHOBe#. U3 ero motomkoB 2012 uMenu poBHO 3 CHIHOBEW U HE UMEIIH J04YepeH, a
ocTaJIbHbIE yMepiin 0e31eTHhIMU. CKOJIBKO OBLIIO MOTOMKOB Y KHs3s ' Bumona?». Bee
YUYEHUKH C HEH CIPAaBUINCh, MOJYYUB BEPHBIM OTBET M NPEAOCTABUB CIEAYIONIIEE
pemenue: 2012 - 3 + 5 =6041. Kak cnegyet noCTynmuTh yYuTENIO?

a) BceM moctaBuUTh «5»

0) 3amaua pemieHa HENPABUIBLHO, XOTS OTBET W BEPEH, MOITOMY HYXKHO
oOCyINTh WJCI0 pEUIeHUuST W TMPEJOCTaBUTh YyUYEHHUKaM €€ CcaMOCTOSTEIbHO
peanu3oBaTh.

B) Ha cuenyromem ypoke BbI3BATH K JIOCKE JKENAIOIIETO0 MONYYUTh «5» H
IIOIPOCUTH €r0 MOSICHUTD PELICHHUE.

r) Ilockonbpky BCce MOMYYWJIM BEPHBIM OTBET, TO 3ajlaya HE SIBISIETCS 3ajadeit
MOBBIIIIEHHON CIIOKHOCTH, TTIOATOMY €€ CJIeyeT MPUUYUCIUThL K TUTIOBOM U OIICHUBATH
HE OTJIETIbHO, a B COBOKYITHOCTH C IPYTMMH 3a/1a4aMy KOHTPOJIbHON paOOTHI.

n) IloctaBUTh «5» TONBKO OTIIMYHUKAM (T.K. SICHO, YTO PEIIMJI KTO-TO U3 HHUX, a
OCTaJIbHBIE — CITUCAJIN).

e) IloctaBuTh «5» TOIBKO T€M, KTO OOBSICHUII CMBICI PAaBEHCTRBA.

125. UccnenoBaTenbckas paboTa yueHUKOB 9 Kilacca mpejcTaBieHa mpooieMo:
«Kakue 3HaueHUS MOXKET MPUHUMATH TEPBBIA YICH apu(PMETHIECKON MPOTrpecCHu
C pa3HOCTBIO. 1, ecnum Sjyg;6 — HaWMEHbIAs CPEeAr BCEX CyMM Sp». YUeHUKam
MpeaIaraioch HaMETUTh W peain30BaTh IUIaH pemieHus. [lo oxkoHYaHWIO pabOTHI
YYHUTEIb MPOAHATU3UPOBAN PE3YIbTAThI M BBISICHUJ, YTO BCE PaOOThI, B 3aBUCUMOCTH
OT IJIaHa PEILICHUS, MOKHO Pa3JeIUTh Ha TPU TPYIIIBI.

Kak Bw ngymaere, kakod rpynme (KaXIOMy YYEHHKY, BBIOpaBIIEMY
COOTBETCTBYIOIINI MYyTh PELICHUS) YAACTCS PEain30BaTh CBOM IJIaH /10 KOHIA?

a) | rpynma ydeHMKOB — caMasi MHOTOYMCIIEHHas — pabortana ¢ GopMmynamu
CYMMBI IEPBBIX N YJICHOB apU(METHIECKON MTPOTPECCUH.

6) Il rpynma — camas MajouuciieHHas — paborana c rpadukamMu Ccamoi
MIOCJIEIOBATEIBHOCTH U CYMMBI €€ MEPBbIX YJIECHOB.
B) |ll rpynna pabortana ¢ 4acTHBIMH Ciy4dasiMu apU(PMETHUECKUX MPOTrPECcCHil

C pa3HoCThIO 1.
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126. UccnenoBaTenbckas paboTa yueHHKOB 9 Kitacca mpejcTaBieHa mpooIeMo:
«Kakue 3HayeHUs: MOKET MPUHUMATh MEPBBIA YJICH apuPMETHUYECKON Mmporpeccuu
C pa3HOCTBIO 1, eclii Spyp; — HAUMEHbIIAs CpPEAM BCEX CYMM Sp». YUeHUKam
Mpeayiaraioch HaMETUTh M pealiu30BaTh IUIaH pelieHus. JlaliTe KauyeCcTBEHHYIO
OLICHKY  (MPEBOCXOJIHO,  OTJIMYHO, OYE€Hb  XOpPOIIO,  XOpOILIO,  CpeiHe,
yJIOBIIETBOPUTEIILHO, TUI0X0) U KOMMEHTapHil K paboTe yueHHuKa.

[1nan uccnenoBaHus.

1. ITonpo6oBats coctaButh All MO JaHHBIM YCIOBHSIM.

2. Ecnu momyuuTces, To o 0obpasily coctaBuTh Tpedyemyro All.

3. Ecniu He momy4yuTcs, To NpUMEHUTH (POPMYITY i Sy,.

Hccnenosanue.

1.1;2; 3, 4,35, ...

Cymmor: S1=1, S;=3, S3=7, S4=11,.. — yseauuusaromcs, 3nauum, AIl ne moocem

HAUUHAMbCS C NONOHCUMENbHO20 YUCTA

-5;,-4;,-3;-2,-1;0;1; 2; ...

Cymmor: S;= -5, $,= -9, S3=— 12, 5= — 14, Ss= — 15,
Se=—15,5;=—~14,Sg=-12,...

— CHA4ana yMeHbuaromcs, 00Cmu2aemcs MUHUMym, 3amem Const, zamem

yeenuuusaromesi. Iloumu nooxooum, ecau yopams CONSt.

—45;,-3,5;-25;-1,5;,-0,5; 0,5, 1,5; 2,5;...

Cymmui:

Slz = 4,5, ng = 8, ng = 10,5, S4= = 12, S5= < 12,5, SG: = 12, S7: = 10,5, ng = 8,

Ipyeoii npumep. — 3,5, —2,5;—1,5;-0,5;0,5; 1,5, 2,5; 3,5...

Cymmui:

Slz = 3,5, ng = 6, ng = 7,5, S4= —= 8, S5= = 7,5, Sez = 6, S7= = 3,5, ng 0,

2. Umobwl ycnosue MIN 8bINQAHALOCH 0151 Syg16 HYHCHO, 4mobbl nepeswiil uien AIT
oL 6obute (— 2016) u menvute (— 2015).

Ouenka

KommenTapuii

[IpuBenuTe CBOE pemieHUE 3aa49u
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127. UccnenoBatenbckasi paboTa y4eHHKOB 9 Kjiacca MmpeacTaBieHa mpoOIeMoii:
«Kakue 3HaueHHs] MOXET MPUHUMATh TEPBBIN YieH apu(METHIECKONW MPOrpeccruu
C pa3HOCTBIO 1, ecnm Syp;s — HaWMEHBINAsl CPEAW BCEX CYMM Sp». YUeHUKaM
mpenarajoch HAMETUTh W pPEan30BaTh IUIaH pemieHus. JlaiiTe KadyecTBEHHYIO
OLICHKY  (MPEeBOCXOAHO, OTJIMYHO, OYEHb  XOPOIIO, XOpPOIIO,  CpEeIHe,
yIIOBJIETBOPUTEIHHO, MJI0X0) 1 KOMMEHTApHH K paboTe yuyeHHKa.

[Tnan nccnenoBaHusl.

1. CoctaBuTh anreOpandecKyro MOICIb 3a/1a9d, TIPUMEHUB HOPMYITY IS Sp.

2. PemuTh MOITyYuBIIYIOCS CHCTEMY HEPaBEHCTB.

3. 3amucaTh OTBET.

Hccnenosanue.

2242015 00 2 +2014 oy o

1. Syo16 =

2a, +2015 2a, +2016

S2016 =

2. Pewuum cnavana nepeoe, a samem e6mopoe HepaeeHCn160.

23, +2015 28 +2014

2 2
(2a; +2015)- 2016 < (2a, +2014)- 2015
2-2016 -a; +2015-2016 < 2-2015-a, +2014-2015
2a, <2014 -2015 - 20152016 = —2015(2016 ~2014)
a; <2015

2a, + 2015 2a, +2016

-2016 < -2017

2 2
(2a, +2015)-2016 < (2a, +2016)-2017
2-2016 -a; +2015-2016 < 2-2017-a; +2016 - 2017
2015-2016 — 2016 - 2017 <2-2017 -a, —2-2016 - a,
(2015-2017)- 2016 < 2a,

—2016 <a
3. Omeem: — 2016 < a;< — 2015.
Onenka .
KommenTapuit
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128. B koHTposbHyI0 paboty mo Teme «l'eoMeTpudeckas MpOTrpeccusd»
B KaUeCTBE 3aJaHusl CO 3BE3IOYKON (3aJaHUE TOBBIIMICHHONW CIIO)KHOCTH HE
o0s3aTeNbHOE /IJIs1 BBIMOJIHEHUS) BKIIOYeHa 3a1avya: «Ha mocke HamucaHo ducio 7.
Pa3 B munyry Bacs nonuceiBaeT Ha JOCKY OJHO YHUCJO: JMOO BIBOE OOJbIlIee
KAaKOTO-TO W3 YHUCEJ Ha JOCKEe, JUOO paBHOE CyMME KaKHX-TO JIBYX 3aIlMCaHHBIX
gucen, Takum o0pa3om, yepe3 OJIHy MUHYTY Ha JJOCKE MOSIBUTCS BTOPOE YUCIIO, Yepe3
IIBE — TpeThe W T.I. Yepe3 Kakoe HaWMEHbIlIee BpEeMsi Ha JIOCKE MOKET IMOSBUTCS
qucio 784?». OueHuTe penieHue yueHuka.

| yuca0 KOTOpOE MOXKET MOSABUTHCSA HA JOCKE, 3TO yucio 14. Bropeim MoKeT
obITh umcio 21 (cymma 7 m 14) wnm 28 (yaBoenHoe 14). Ham Hyx)HO OBICTpee
nonyuuTh 784, mosTomy BeIOMpaem yaBoenue: 7 -2"< 784, 2"< 112, n =6. Ha VI
MHUHYTE TMOJYyYUM YHUCIIO [ - 2° =448. [Tonyununym reoMeTpUYECKyI0 MPOrpeccuio: 7/,
14, 28, 56, 112, 224, 448. Tenepp Haiiném cymmy 448 u cTosIero mepea HUM 9ucia,
T.e. 448 + 224 =672 (VII wmunyra), Ha VIII MumHyTe 3aBepliaeM mporecc:
672 + 112 = 784.

a) PaccyxneHust JIOTHYHBI, TIOCTPOCHA HEOOXoauMas ajireopanueckas MOJECIb,
OLICHKA «5».

0) PaccyxneHusi TOTMYHBI, HO €IUHOM aNreOpanyecKod MOJENU HET, OIleHKa
«».

B) PaccyxeHust TOTUYHbI, HO B IOCTPOCHUH alredpandeckoil Moiesiu He ObLIOo
HEO0OXOAMMOCTHU, OIICHKA «4».

r) PaccyxneHust He Bceria JJIOTUYHbI, OLICHKA «3).

n) PeleHne HEBEPHO, OLIEHKA «2».

129. B ngomamHioro paboty mo Teme «llociemoBarensHOCTH» B Ka4ecTBE
3a/laHdsl TIOBBIIIIEHHOM CIIOKHOCTW ~BKIIIOUEHAa 3afada: «JlaHa HeyObIBaromas
MOCJIEIOBATEIbHOCTh HATYpPaJIbHBIX YUCEN di, dp, ... , TaKas, YTO dp+p = Ay + p+1.
N3BecTtHO, uTo a7 = 120. Haiiante agy». OnieHnTe pemieHrne yaeHuKa.

Pemienne. 120 = a; =ag+as=2as +a, =2(a; + a3) + (a3 + a,) =
= 2a, + 3az+ a, = 2(a3 + a,) + 3(a,+ a,) +a, = 2a3 + 6a, + 3a; = 8a, + Ha;.

120 =8a, + ba; = a; 8 151 a235 = a,=8 u a,=10
(an): 8, 10, 18, 28. 46, 74, 120, 194, ...

OtBer. ag=194.

a) PaccyxneHuss JOrMYHBI, MPOBEACHBI HEOOXOJUMBbIE MpPeoOpa3zoBaHuUs
anreOpanyecko  MOJENH,  aHaau3  NpeoOpa30BaHHOM  MOJENH,  BEPHO
MHTEPIPETUPOBAH PE3YJIbTAT; OLEHKA «5».

0) PaccyxaeHus JIOTUYHBI, HO €IMHOW aire0pandyeckol MOJENU HET, BMECTO
ATOTO MPUMEHSIETCS METO/I TToAbopa KopHel ypaBHeHus 120 =8a, + 5a;; oneHka «4».

r) PaccyxxneHust He Bcer/a mocjaenoBaTeIbHbl, HET YKa3aHUsl Ha IPUMEHSIEMbIC
CBOMCTBA JIETUMOCTH, HET PE3yIbTATOB MIPUMEHEHHUS METO/Ia HCUYEPITBIBAIOIINX MPOO
nipu pemenuu ypaBaenus 120 = 8a, + 5a;; ornenka «3».

n) PelieHre HEBEPHO; OLICHKA «2).
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130. Yuutenp 0OBSCHAET KiIacCy OAMH M3 MOAXOJOB K PELICHHIO 337ad Ha
BBISIBJICHHE 3AKOHOMEPHOCTEN Ha IMpUMepe 3an1aun: «B psa BeimucaHsl yucna ot 1 1o
2016 B nmopsaxe Bo3pacTaHus. MOXKHO JIM MEXKIy HUMU PACCTABUTh 3HAKU «T» U «—»
TaKk, YTOOBbl 3HAUYEHUE [IOJYYECHHOIO BBIPAKEHUS OBLJIO TOYHBIM KBaJIpaToM
HATypaJbHOTO YUCIIa?y

ITocnenoBaTenbHOCTh  UUCIOBOM psij Cymma bynem paccyxnarb 10
1 1 1=1° | wHIYKOHH — cinaiin 1 (GKUpHBIM
1,2 —1+2 1=1° BBIJICIICHBI BBIPAKCHUS
11213 _1+2+3 4:2é p 2
1234 1+2_3+4 4=9¢ | BHAYCHHS KOTOPBIX PaBHBI
1,2,3,4,5 1+2-3+4+5 9=3 | HyJIO).

1,2,3,4,56,7 1+2+3+4+5-6+7 16=4

12345678 1+24+3+445+6+7+8 366 OoublIIe, MaHUIYTHPOBATE  C
1,2,3,4,5,6,7,8,9 HUMU — BCE cioxkHee. Henbsd

M CBECTU aJbHEUIIIHE
MaHHUITYJISIIUU K YK€ TIOJIy4eHHBIM pe3ynbTraram? PaccMoTpyuM 4mciia, Cleayromue 3a
nepBbIMH 8 unciamu psaga: 9, 10, 11, 12: 9+12=10+11,
3HauuT 9 u 12 6epém ¢ ogHuM 3HakoM, a 10 u 11 — ¢ IPOTUBOHOIOKHBIM, TO €CTh
9-10-11+12=0wm
-9+410+11-12=0.

OTUM K€ CBOMCTBOM OOJaJalOT JIIOOBbIE YEThIPE IOCIEAOBATEILHO B3SITHIC
HaTypaJibHbIE uncia, Harpumep, 2013 — 2014 — 2015+ 2016 = 0.

3HAYUT, CIEAYs HAIIEMy METOAY, KOTOPBIM JEUCTBYET JUIsl HATYPAIbHOTO Psaa,
cocrosiero Oojee yeM W3 4 HaTypallbHBIX 4ucell, OyaeM oTOpachiBaTh YETBEPKU
qrcell, HaurMHas CripaBa (TO €CTh C «KOHIIA Psifa»), OCTaBIIsIsA B Havase psjaa He Oosee 8

yucen (s panoB or 9 wu

[TocnenoBarensHOCTE  YHCIOBOM sl Cymma

1 1 1=1¢ | 6onee wieHoB). [lonpobyem

i, g . - i : g .3 411 = %z (c yuéToM mpeabIIyLINX
1 & - ~ <, | pe3yiapTaroB — BBIJCIECHBI

%' g g i 5 % I %: gii’_l_ 5 ‘11 _ iz LIBETOM) OJIUH U3 BApUAHTOB

1,2,3,4,5,6 —1+2+3-4-5+6 1=1¢ | — cmaing 2.

1,2,3,4,56,7 -1+2+3+4-5-6+7 4=2° MU Hakonen, jgagum

1,2,3,4,56,7,8 1+2-3+4+5-6-7+8 4= Zj [MOJIOKUTEIBHBIA OTBET Ha

1,2,3,4 7 +2-3+4+5+5-6-7+ = .
12,3,4,5,6,7.8,3 %+§_§_j+g+g—$—8+g 2=i4 BOIIPOC Hallleu  3aJayu,

npezocTasip napy

BAPUAHTOB €€ PEIICHHUS.
2016 : 4 = 504, 3Ha4UT, COTJaCHO HAIIEMYy CIIOCO0Y:
1+2-3+4+5-6-7+8+9-10-11+12+ ... +2013 2014 — 2015 + 2016 =4 = 2°
WIH
1+2+3+4+5+6+7+8+9-10-11+12+... +2013-2014-2015+2016=36=6
Ouenute crnoco0 nojiayu MaTepuaa.
a) OOBsicHEeHHE U3IHILIHE MOAPOOHO, OOJIBIIYIO €0 YacTh YUEHUKU B COCTOSHUU
BOCHPOM3BECTU CAMOCTOATENbHO. Hy)KHO OBLIIO OTpaHUYUTHCS OJJTHOU Ueel pelIeHus.
0) OOBsCHEHHE HaIJISIIHO, OCTYIMHO M B TOJIHOM Mepe Aa€T MpeACTaBIICHHE
0 MOJIXO/E K PELICHUIO 3a/1a4, TOJOOHBIX TaHHOM.
B) OOmas unes scHa, HO COBEPIIEHHO HE SICHO, IOYEMY BBIOpAaH MMEHHO 3TOT
Ccoco0 JIEHCTBUSL.
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131. Yuutens BbIOpan TpymnmoByr (opMy OpraHu3alvdy HCCIEI0BATENbCKON
NESATENBHOCTH Yy4Yamuxcsi (3 Tpynmbsl HEOAHOPOJHOTO COCTaBa: B TPYMIE €CTh
CUWIbHBIE U CJIa0ble YYEHHKH) MO PEIICHUIO CEpUU HECTAaHIAPTHBIX 3a1au (KaXKIou
rpynIe npeajaraeTcs peluTh He MEeHee ABYX 3aJlaHuii 3a 15 MuHyT):

a) KBanpart uncen cocrout u3 uucen 2731. Haiitu ero. / OtBet: 61.

0) He monb3ysach KaJIbKyJIATOPOM U KOMIBIOTEPOM, BBIUKMCIUTE CYMMY BCEX
YHCcel OT OQHOTO 10 naruaecsatu. / Oreer: 1275.

B) Ckoubko uncen ot 1 1o 90 nensarcs Ha 5 HO He Aensarcs Ha 10?7 / OterT: 9.

r) Ha nuctke HanucaHsl Bce HaTypaibHble yucia oT 1 1o 499. Ckoiabko BCero
ugp Hanucano Ha gocke? Oteet: 1389

n) Halimute HamMmeHblllee HATypalbHOE YUCIIO, MPOU3BEACHHE (P KOTOPOTO
paBHo 1080. / OtBet: 3589

¢) HaiiTu cymMmy BcexXx dYeTBIpEX3HAUHBIX YHCEN, 3alMChIBAEMBIX TOJIBKO
nudpamu 1 u 2. / OtBeT: 26664

1 rpymma B3sulach periath 3aaanus a) u 0). [ pemieHus 3aaanus (a) yJanecs
pa3leTINCh Ha JIBE TIOJTPYIIIbI; OJTHA OATPYIINa Hayayla peliaTh 3a/1aqyy METOJ0M
noadopa, a BTopas MOATpyNNa peliajga 3Ty K€ 3a7aqy ¢ IMOMOIIbIO TaOIHIIbI
KBaJparoB. ['pynmoil ObUl chenaH BBIBOJ, YTO PEIIEHHE C TMOMOIIbIO TaOIHUIIbI
KBaJIpaToOB MPOIIE, YEM METOJ MoA0opa.

Pemenue 3amaun (6) ydeHUKH OCYIIECTBIISUIA MHAUBUAYATIbHO, 3aTEM CBEPUIIU
MOJIYYCHHBIC OTBETHL. B X04€¢ TpPOBEpKH BBISICHWIOCH, YTO YYCHUKH BBIOUpAIH
pa3iNyYHbIe CTPATETUH:

1 cTparerus:

12 3 4 5 6 7 8 9 10

11 12 13 14 15 .16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 3 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

105+ 110 +115+120 +125+ 130 + 135 + 140 + 145 + 150 =

=1000+(5+10+15+20+25+30+35+40+45+50) =

= 1000 + 55 -5=1000 + 275 = 1275

2 cTparerusi:

1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+ 10=55

11+ 12+ 13+ 14+ 15+ 16+ 17+ 18+ 19+ 20=100+55

21 22 23 24 25 26 27 28 29 30=200+55

31 32 33 34 35 36 37 38 39 40=300+55

41 42 43 44 45 46 47 48 49 50=400+55

1000 + 55 - 5 =1275

3 cTparerus:

1+2+3+4+5+6+7+8+9+10+11+12+13+14+15
.t

50+49+48+47+46+45+44 +43+42+41+40+39+38+37+36+
ST

(1+50)-25=51.25=1275
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4 cTpaterus — pelieHue «B JI00» — MOCIeA0BaTEIbHOE BRIYUCIICHHE CyMMBI: 1 +
2=3,3+3=6,6+4=10,10+5=15wur.n.

2 rpymma pemaia 3aJaHus B) W T'), IpU4EéM OTBET Ha 3a/aHue (B) Tpymma Jana
cpasy: 5, 15, 25, 35, 45, 55, 65, 75, 85.

3aganue () pemai METOIOM MPSAMOTO MOACYETA: BBIMCAIN BCE OJHO3HAYHBIC
gucia (9 mryk — 9 uudp), asy3naunsie (90 mryk — 180 nudp), Tpéx3naunsie ot 100
110 499 (400 mtyk — 1200 udp), 3aTem croxuim u noayuniu 1389 nudp.

PabGoran (BEn 3amucu) OUH YYEHUK, OCTAJIbHBIC JTaBaJl COBETHI, CICIWIU 3a
XOJIOM BBIYHCICHHA W TPOBEPSIIN PE3YNbTAaThl. Y TPYIIIBI OCTAIOCh BpeMS, H
YYEHUKH MPUCTYIUIIU K PEHICHUIO 33/1auu (a), KOTOPYIO PEIIaiu, UCIOIb3ys HEPBYIO
CTPATErHUIo.

3 rpynna BBITOJIHSIA 3a/IaHUS 1) U €).

3ajanue (1) pemand aHAIMTHUYECKH, MbITAJUCh HANTH 3aKOHOMEPHOCTh: Cpa3y
uckmtounan 0 m 1. Cranu mpoBepATh unciia TpeTel Thicsiun: 2345, 2346, u T.01.
(2 yenoBeka), yeTBEproit Thicsum; 3245, 3246 u T.1. (iBa YeIOBEKa), MATON THICSYU:
5234, 5235, u 1.1. (Tpu 4enoBeka). BeiOpanu HepanmoHaIbHBIA METOJ] (HY>KHO ObLIO
paznoxuth yuciao 1080 Ha MNpPOCThIE MHOXKHUTEIH — 2°-3-5 — u B xome
JanbHEHNIIero aHanu3a BbBIATH Ha mU@Ppbl 8, 3, 9 W 5, U3 KOTOPHIX COCTaBUTH
HauMeHbIee 4nciio 3589), ma mpoMexyTOUHOIo pe3yibTaTa Jolula TPEThs Iapa,
KOTOpas mosiyuria pedynbrar 5389. Ho, 3a HenMeHneM BpEMEHH, Tpymna NpHUHsIA
ATOT pe3yJbTaT 3a OKOHYATENbHBIM M MPUCTyNWJIa K pemeHuro 3anayu (e). Cramm
BBITIMCHIBATh B CTOJIOMK BCE YETHIPEX3HAYHBIC YUCIIA, 3alTUCAHHBIC TOJBKO MU(PpPAMH
1 u 2, 3aTem HaLM UX cymMmmy — 26664.

Hcnonp3yst KpUTepun YCIENTHOCTH B U3YYCHUH MAaTEMAaTHKH, OILICHUTE PadoTy
rpynn (ypOBHU: BBICOKHM, CpEIHUM, HHU3KHUI), BBISICHUTE YPOBEHb TIPYIIIOBOTO
B3aMMOJICCTBHUSL.

Kputepun ycnemsocru | rpynna 2 rpynna 3 rpynmna

3HaHWe MaTepuaia

Hcnons3oBanne 3HaHUI IIPU pELICHUN
pa3HoOOpa3HBIX 3a/1a4

Ilo3HaBaTtenbHass CaMOCTOSTEILHOCTh

CdopmrpoBaHHOCTH UHTEpPECA K TIPEMETY
M3y4eHUs], IEHHOCTHOTO OTHOIIECHUS K HEMY,
MOTHBHUPOBAHHOCTH B JAJbHEHIIIEM
M3yYeHUH MaTepualia; ypoBEeHb MPUTI3aHUH
MPUMEHUTEIIHHO K N3y4aeMOMY IPEAMETY

YpoBeHb rpynmnoBoro B3anMoaeicTBus,
B TOM 4MHcJie, B3aMMOKOHTPOJIA
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132. JIBoe yuammxcsi, Ha30BEM ux Bacs u IleTs, BhImomHWIM A0Ma 3aJaHue
No 469: «Haiinure Bce NBYy3HAuYHBIE 4YMCIA, PABHBbIE MPOU3BEIAEHUIO CBOMX IUQD,
YBEJIMUEHHBIX Ha 1» pyOpuku «Jpyxum ¢ KOMIbIOTEpoM» ydueOHHUKa «Anredpa-7»
aBTopckoro komiektusa: A. I'. Mep3msik, B. b. Ilomonckuii, M. C. Skup. Ha
CIEAYIOIIUN JE€Hb YYEHHKU MPEIOCTABWIM PEIICHUE YUYUTENt0. /(s pelieHus oHu
BBIOpaJU Cpely dJIEKTPOHHBIX TaOJIHII.

Baca npoBepuin Bce ABY3HAUHBIE YKCIIA HA COOTBETCTBUE YCIOBHUIO, KOTOPOE
3agan B sueiikax cronbma C pacu€raot popmynoit Cn=ITPOU3BE/](An+1;Bn+1),
MTOJIYYHJI BEPHBII OTBET — uKciio 18. (pucyHok 6).

Ilemsa B xadecTBe MH(POPMAIMOHHON pa3pelIaroIieii MO BRIOpATT TaOIHITy
(maccuB 9x10), kaxmas sdeiika KOTOpPOH OIMUCHIBACTCS pPAcYETHOU (HOPMYIIOW.
Hampumep, sideiika, sBIAOIIAasCS OTBETOM Ha TpeOOBaHME 3aJauyM, OMUCHIBACTCA
dbopmyoit J2 = [TPOU3BEJI(A2+1;J1+1). IloctpoeHHasi uHpopMalOHHAs MOJEIb
(pucyHOK 7) mMO3BOJMJIA YYEHHUKY HE TOJBKO PEHIUTh JaHHYIO 3ajady, HO H
CKOHCTPYUpPOBaTh Jpyryro: «Halaute Bce 1By3HAUHBIE YHCIIA, TPOU3BEICHUS PP
KOTOPBIX, YBEJIMYCHHBIX Ha |, nemutcs Ha 10».

Pewenue Bacu Pewenue Ilemu

#] 3apavaxdsx * X ) 3agavaxisx* X | [

A B C D £ F G A B C D E F G H | J K L
umdpa geunTkos jundpa egueny |npouzsegeHue 2 3 r 5 6 7 g 9| emmmmupl
6 8 10, 12 14 16 18 20,
9 12 15 18 21 24 27 30
12 16 20 24 28 32 36 40
15 20 25 30 35 40| 45 50
12 18 24 30, 36 42 48 54 60,
14 21 28 35 42 45 56 63 70
16 24 32 40 48 56 64 72 80
18 27 36 45 54 63 72 81 90,
20 30 40 50, 60 70 80 90| 100
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Haiigure Bce ABysHauHbIE UKCna,
paBHbIe NPOM3BEAEHMIO CBOMUX
umdp, yeenuueHHbix Ha 1
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:i 3apava. HaligMTe sce ABy3HauHbIe YACNE, PABHLIE NPOMIBEACHUID CBOMX
72 13 umdp, yeeanueHHbIx Ha 1
80 14 OTeer. 18
18 15
27, 3apava. Haligure sce gBysHauHble u4cna, NponM3BefeHUA LMdp KOTOPbIX,
36 16 |ysenuuenkHbix Ha 1, agenntcA Ha 10
45 17 omer. | [ 19] 2o] 39] a9] so] 9] 79[ s9] o
18 [ o1 e2] @3] a4 | o8] 97] o8]
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OneHuTe ypOBEHb DPa3BUTHUS YYaIIUXCS COIJIACHO KPUTEPHUSAM YCHEIIHOCTH,
UCnoabp3ys 10-0aJUTbHYIO IIKaTy.

Kpurepuun ycnemnoctu Bacs | Ilets

3HaHUe MaTepuaa

Vcnionp3oBanre 3HAHMI MPU PEIICHUH PA3HOOOPA3HBIX 3a71a

Ilo3HaBarenpHass CAaMOCTOATEIILHOCTD

CdopMupoBaHHOCTbh UHTEpECA K MIPEAMETY U3YUEHUS, IEHHOCTHOTO
OTHOILIEHUS K HEMY, MOTUBUPOBAaHHOCTH B JJaJIbHEUILIEM U3YUECHUH
MaTepHalia; ypOBEHb NPUTI3aHUN NPUMEHUTEIBHO K H3y4aEMOMY
IpeaMETy

CrerneHb TUYHOU YAOBIETBOPEHHOCTH XOJIOM U pe3yJbTaTaMu y4eOHO-
M03HABATEIIbHOU JIESITETIbHOCTH
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133. Yuutens mpeiokKm yYCHHKaM JI0Ka3aTh WJIA OMPOBEPTHYTH YHCIOBOE

1 1 1 1 1
HepaBeHCTBO: 1+ 5 + 7 + 7 + NG +...+M2100 . Ilpum 3aTpynHeHUsIX

YUYUTENh 00€IIall yYeHUKaM TPH MOJICKA3KH.
ITonckaska 1. CpaBHUTE BCe caraeMble CyMMBI MEXIY COOOIA.
Kakumu OynyT aBe apyrue nojackasku?
ITonckazka 2.

Iloxckaska 3.

134. Yyamuecs ynpomand 4HCIOBOE BbIpaxkeHue: |0g, ; . Ouenurte
7-2.6
UX PEIICHUS.
=i
J6 -1 1 7-2J6
1 ctpaterus peurenus. lo =2l . =
p p Oz 72 7 \/6 1 72
7-26
= 2log 7-2V6 _ log 7-276 Orenka
"72(Ve-1) 767"
( 1 jz 1
2 ctpaterus pemenus. log; \/67—;1 =log, ! _722\/6 =log, 7% =-2.
7-2/6 7-2/6
Onenka
e e =
2
3 crpaterus peteHns. log, \/67—;1 = log, V6 -1 > =log, (_7—1) =-2
7
7-26 (1 -6 j
Orenka
oS ()
= . 2
4 crparerus pemrenus.  log, \/67—;1 = log, J6 -1 > =log, (}—lj =
7
7-26 (1— 6)

= 2097 (7j— BbIPAJICEHUE HE UMEeenT CMblClA.

Ouenka




135. TecToBoe 3a7aHKe Ha CpPaBHEHHUE YHCET YUCHUKU BBITIOIHUIN CIEIYIOIIUM
o0pa3oM. OTMETHTE PELICHHE, 3aCITyKUBAIOLIEE OLICHKH KOTIIMYHOY.

Vyenuk A Yuenuk b

2 2
log.3 u 3 log.3 u 3
g3 2 2
195 ua log. 3 u §Iog55
3lg3u 2lg5 %
Ig33n I952 log. 3 u log.5
Ig27 u 1925 log. 3 u log;3/25

3 3
Ig27>I925:>I0953>g |095x/7 u Iogsﬁ

3
Iog5§/ﬁ>log5§/2_5:>Iog53>%
VYuenuk B Vuenuk I
2 2
2 lg3 193 lg 3
95° ~ 3 10053 =145~ " 10 " 1-1g2
_logg27 -2 Ig?
- 3 B 3lg3  3lg3
log 27 —log. 25 2 ~3_1g8 =
— s g8 3
3 >0 logy3> _lg27 _1g25 _21g5 2
-3 3 3 73
Yuenuk /|
2
log:3 u 3

2
log: 3 )
Cpasuum 5 95° p 53

:[3

2

3 2
Tak xak 5°%° > 53 1o n |0953>§.

N W

W[ N
(SR N)

3
5%%°% 3232

]3=(m)§>(\/ﬁ)§:5 .

OO6ocHyiiTe CBOI BBIOOD.
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136. Yuutens npemioxkui alrOpuTMAYECKOE TPEATUCAHNEe IS PEIICHUs 3a71a4
Tuna: «Bripasute 109, 16 uepes l0g,,27 =ax.

[Ipennucanne

1. [IpeacraBbTe BCce YMCia B KAHOHUYECKOM BHUJIE.

2. Ucnionb3yst cBoicTBa JorapudmoB, Tmepelautre K J000MYy MPOCTOMY
OCHOBAHHMIO X.

3. Ucnonw3yss  cBoiicTBa  sorapudmoB,  mepedauTe  OT  Jorapudma
MIPOU3BEICHHUS/YaCTHOTO K CyMMe/pa3HOCTH JIOTapru(MoB.

4. OcymiecTBUTe TTpeoOpa30BaHuUs, BBIJCIUB B IBHOM BUJIC HY>KHBIC BETUIHHBI.

[ToMOKEeT JIM 3TO TPEANMCAHHE PEINTh JAHHYIO 3a1ady. Hponnmoc@)ibyﬁm
CBOM OTBET. \%
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137. Yuutens npemioxkuil alropuTMAYECKOE TPEATUCAHNE Il PEIICHUs 3a1a4
Tuna: «Bripasure 109, 16 uepes l0g,,27 =ax.

[Ipennucanne

1. IlepeitauTe K JECATUYHBIM UM HATypaJbHBIM JIorapudmam.

2. Ucnonb3yst cBolcTBa JIorapu(MOB, YIIPOCTUTE MTOTYUHBIIHECS BHIPAXKEHUS.
3. Ocy1ecTBuTe MPeoOpa3z0BaHusl, BBIICIUB B SBHOM BU/IC HYKHBIC BETUYUHBI.

[ToMoOkeT 1M 3TO MpEeANHCAHWE PEIIMTh JAHHYIO 3a7ady. Hponnnmcmnpyﬁgg

CBOH OTBCT. A
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4Iog57 _7logs4
138. YueHuk y JOCKHM JOKa3bIBa€T PaBEHCTBO = - Oruenure
oopMIIEHHE PEIIICHMUS.

4I0957 :7I0954 logs 4

; log.7 =log,7 ;log.7 =log.4-log,7; log.7 =log.7.

a) W3 3ammcu He sicHa CBSI3b MEXKIY PAaBEHCTBAMH: BMECTO JIBOCTOUMS JIy4IlIe
UCIIOJIb30BATh 3HAK PABHOCUIIBHOCTH «<&>.

0) U3 3amucu He sicHa 1enb MpeoOpa3oBaHM: HEOOXOIUMO YETKO BBIJCIHTH
TpeboBaHUE 3a7a4H.

B) llemouka paBeHCTB B MOJHONH Mepe OTpakaeT MPOLECC J10Ka3aTesIbCTBA
paBEHCTBA.

r) HeobGxomumo yka3aTh, Ha OCHOBAaHHMHM YEro OCYIIECTBIAETCS IMEPEXO0] OT
OJIHOTO PaBEHCTBA K JIPYyroMy.

n) Ilockonmpky pelieHHME JIEMOHCTPALMOHHOE, HEO0OXOIuMO  IMOAPOOHOE
000CHOBaHUE KAXKJOTO ATAra perieHusl.

logs7 - logs 4
139. VyeHHK y JOCKH JOKa3bIBAaeT paBEHCTBO 4 o5’ =7 °95% Ouennure
oopMIICHUE PEIICHUS.
1 410957 _ 710954 JI0Ka3aTh
aHaJIN3
2 log. 4 = log 40957 CJIeyeT U3 MPEIbIYIIET0 TI0 ONpeAeICHHIO JIorapudma
5 = VY7

a = log,b, nmpunoxenroMy K BEIpaskeHmIo b =72

3| log;4 =log.7-log, 4 | cnemyer U3 MpeABILYLIETO O CBOMCTBY JOrapudma:
log_b" =nlog,b

4| log;4 =log. 4. CJIEyEeT U3 MPEIbIAYIIEro 10 CBOMCTRY JiorapugmMa:
log,b-log, c =log,c
JI0Ka3aTeIbCTBO
log.4 =log. 4. W3BECTHO (BEpHOE PAaBEHCTBO)

6 | log;4 =10g.7 -10g, 4 | npencraBum JEBYIO 4acTh B BUJIE IPOM3BEAECHHMS, COTIIACHO
coiicty log b-log, c =log,cC

log: 7
71 0g, 4 = log, 4 Js IPEJICTABUM JIEBYIO YacCTh B BHJIE JIorapruQma ¢
ocHOBaHMeM 7, cormacHo ceoiicay log b" =nlog b

8 | 4logs? _ 710054 1o onpezeneHuio gorapudma, a =log, b < b =72

a) OdeHb TPOMO3AKO: BMECTO «HIPSIMOTO W OOpPAaTHOTO XOJOB» JIyYIIe
WCIIOJIb30BaTh 3HAK PABHOCHIBHOCTHU «<>).

6) OueHb MOAPOOHO U SICHO, YTO OTKyZa Oepé€rcs — XOopolnas WUIUTIOCTPALIUS
CUHTETHUYECKOTO JI0Ka3aTeIhCTRA.

) OueHb TPOMO3AKO: BMECTO «IPSIMOTO U OOpPATHOTO XOJOBY» JIy4IIe
logs 7 —7 log; 4 log; 4

MCIIOJIh30BaTh IIBETO-MPU(TOBOE BhICIeHNE: 4 < log7 =logs?

r) Ilockonbky pelmieHne IEeMOHCTPAIMOHHOE, TO TOIPOOHOE OO0OCHOBAaHHE
Ka)XKJIOTO dTara PEeIeHHUs He TOJIBKO JIOMYCTHUMO, HO U BIIOJIHE OMPAaB/IaHO.
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140. Y4eHuK JEMOHCTPHUPYET PELICHUE JOMAIITHETO 3a/1aHusl — CpaBHUBAET, 0e3
MMOMOIIN KAJIBKYJISATOPA, ABA IEMCTBUTEIBHBIX YUCIIA Y4 +2 u 1g999.
Ha nocke nosiBAst0TCA 3aIMCH, KOMMEHTapUH OTCYTCTBYIOT:

3/4 ++/2 23=1g10° = 1g1000 > 1g999
3/4 + /2 > 3 — doxaxcem

§/Z+x/§>3<:>§/2>3—\/§<:>4>(3—x/§)3<:>4>27—27\/§+18—2x/§<:>

4>45-292 0> 412942 <292 > 41 /2. 292 > /41?
/1682 > /1681 (ucmunnoe paserncmeo)

34 ++/2 >3=1g10° = 1g1000 > 1g999

BrIpa3zurte cBO€ OTHOUIEHUE K PEIICHHUIO.
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U3YUEHUE TOXKJIECTBEHHBIX IPEOEPA3OBAHUM

141. zyuenue conaepKaTeabHO-METOAUYECKO JMHUU  «T0XIEeCTBEHHbIC
nmpeoOpa3oBaHus» HAa YPOBHE OCHOBHOTO oOmiero obpazoBanus corimacHo PI'OC
OO0OO nomxHO 0becTeynBaTh

a) 3HAHWE OCHOBHBIX TeopeM, (OPMYyT M YMEHUS WX NPUMEHSTH;, YMCHHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHHUS 3a/a4;

0) OoBJaJeHHE TMpPUEMAMH BBIMOJHEHUS TOXKIECTBEHHBIX MpeoOpa30BaHUM
BBIPKEHUM;

B) OBJAJICHHE CUMBOJIBHBIM SI3BIKOM alIreOphl;

I') yMEHHUE NMPUMEHSTh TOXKJIECTBEHHbIEC MPE0OpPa30BaHUs, UCIIONb3YsL HIUPOKHIA
Ha0op CrOCOOOB U MPUEMOB, ISl pELISHUS 3a/1a4y U3 Pa3IMYHbIX pa3IesioB Kypca.

142. 3yueHue cojepkareabHO-MEeToaudYecKkoi ymHuM  «TOXKIIeCTBEHHbIE
peoOpa3zoBaHUs CPETHETO MOJHOTO O0IIEro 00pa3oBaHUs JOJKHBI OTPAXKATh:

a) 3HAHHUE OCHOBHBIX TeopeM, (OpMYyJl U YMEHHUS HUX TPUMEHSTh; YMEHUS
JIOKa3bIBATh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CLIOCOOBI PEIICHUS 3a/1a4;

0) OBIajeHHE MpPHUEMaMH BBINOJHEHUS TOXAECTBEHHBIX MpPeoOpa3OBaAHMIA
BBIPAKEHUN;

B) OBJIAJICHUE CUMBOJIBHBIM SI3bIKOM aJIT€OPBL;

I') yMEHHUE NMPUMEHSTh TOXKJECTBEHHbIE MPEOOPA30OBAHMS, UCTIONIB3YS IIUPOKHIA
Habop CrOCOOOB U MPUEMOB, ISl pELISHUS 33/iay U3 Pa3Iu4HbIX pa3/IesioB Kypca.

143. ConepxaTeabHO-METOAMYECKAS JIMHUS OOBECIUHICT CICAYIOIIUE MOIYJIN
(cornmacHo OyHIaMEHTAILHOMY SIIPY COIEPKaHMsI 00IIero 0Opa3oBaHus):

a) AnreOpanyeckue IpoOu U IEUCTBUS HAJ HUMH.

0) JloxazaTenbCTBO TOXKICCTB.

B) Meroa MaTreMaTH4eCcKOW NHIYKIUU.

r) Muorounensl (MHOTOWICHBI U JEHCTBUS HaJl HUMU. KBaipaTHBIN TpexXdJieH.
DopMyIIbl COKPAIIEHHOTO YMHOKEHUsI. Pa3ioskeHre MHOTOWIEHa Ha MHOXKHUTEIHN ).

n) IlpeoOpa3oBaHue UpPpaLMOHAIBHBIX BBIpAXKEHUH (anredpanyeckux Hu
TPAHCIICHICHTHBIX, B'TOM YHUCJIE TPUTOHOMETPUUYECKUX )

e) PaBHOCHUIBHEIE TPe0Opa3oOBaHUsl ypABHEHUI, HEPABEHCTB M UX CHUCTEM.

k) ToxnecrBeHHble mpeoOpazoBanus (YuciaoBoe 3HaueHHe OyKBEHHOTO
BbhIpakeHusl. - ToXKJIeCTBEHHbIe  mpeoOpazoBaHus.  JlomycTuMble  3HAYCHHS
MEPEMEHHBIX).

144, TIponeneBTHKa TOXICCTBEHHBIX IIPe0Opa3oBaHUil CBsI3aHa C

a) BBEIICHHWEM B KypC MaTEMaTHKHU 5-6 KJIacCOB alireOpandeckoil CUMBOJIMKH;

0) BBeJCHHEM B KypC MaTeMaTHKHU 5-6 KJIacCOB MEPBBIX (HOPMYJIT U TOKICCTB;

B) 3HAKOMCTBOM C  BO3MOXKHOCTSIMH, KOTOpPbIE  OTKPBIBAIOTCS  TPH
MCIIOJIb30BaHUHU OYKB;

I') HAaKOIUIEHUE OMbITa PabOThI C aNreOpandecKuM SI3bIKOM;

1) 0000IIEHMEM TOHSTHS YWCIa — BBEICHHEM IMOHATUSA alIre0panvyeckoro
BBIPAKEHUS;

€) MPOBEICHUEM BBHIYMCIICHUHN B 0OIIIEM BUJIE.
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145. B 5 xnacce pemanu 3anauy: «Kynunu a terpaneit nmo 50 komeek u 2
pyukn mo 3 py6ssa. CkoJbKO 3aIulaTWIIM 3a MOKYINKY?». Yualuecs IO TEKCTY
COCTaBWJIM MaTeMaTthueckyro Mmojenb. a - 50+ 2 - 300 = 50a + 600 (komeek), —
«YTJISIETIN» B 3TOU 3aIIUCU YPAaBHEHHUE U MBITAJTUCH PEIIUTh €T0, a HE 3alMCaTh OTBET
B oOmiemM Buje. s Jydillero oco3HaHUsl YYEHUKAMH PEIICHHs 3a/laud B OOIIeM
BUJIC, YUUTENb MPEJI0KUI OCYIIECTBISTh 3aMEHY HECKOJIBKUX YHUCIOBBIX 3HAUYCHUN
OykBaMu, a 3areM cQopMyiIHpoBaTh 3amauy. Hampumep, 10 BBIpaXKEHUIO:
a - 50+ b - 300 =50a + 300b (komeek), — OBLIA COCTABJICHBI 3a1aUH:

a) Kymunm a terpaneii mo 50 xoreek u b pydek mo 3 pyosrst. CKOJIbKO 3aIlIaTHIN
3a MOKYIKY?

0) Ky a terpameid mo 50 xomeexk u 300 pydek mo b komeek. CKoJIbKO
3aIJIaTWIA 32 MTOKYTIKY?

B) Kymmu 50 terpaneii o a xoneek u b pydek mo 3 pyo6ust. CKoJIbKO 3aIlIaTHINn
3a MOKYNKY?

r) Kynumun 50 tetpamert mo a xomeek m 300 pydek mo. b komeek. CKoOJIbKO
3aIJIaTUIIN 32 TTOKYTIKY?

Kaxas u3 3aga4 Hanboliee ajiekBaTHa IaHHON MaTEMaTUYECKON MoIen?

146. B 5 xnacce pemanu 3agaay: «Kymnunu a terpaneii mo 50 koneek u 2 py4yku
no 3 pyO6ms. CKOJBKO 3alIaTHIM 32 TOKYIKY?». YdYalluecs Mo TEeKCTY COCTaBHIIU
MaTemaTrueckyto wmojenb: a - 50+ 2 - 300 = 50a + 600 (komeek), — «yTIsACTN»
B OTOM 3alMCH YpaBHEHHE M MBITAIUCh PEIIUTh €ro, a He 3alucaTh OTBET B OOIIEM
Buje. JlJis TydIiero oco3HaHusl yUeHUKaMU PEICHUS 3a7a4i B 00IIEM BUIE, YUUTEIb
NPEUIOKMI yYCHHKaM pemuTh 3amavy: «Kymwmum a terpaneit mo 50 xomeek u b
pyuek 1o 3 pyoss. Kakoe MakcHMManbHOE YUCIIO KOMIUIEKTOB «TETpaab + pyykay, Mo
YKa3aHHBIM IIeHaM, MOXHO KynuTh Ha 100 pyOrneil mpu yclioBUM, YTO cada C
MOKYIKU JTOJDKHA OBITh MUHUMAJIBHOW WJIH PABHSITHCS HYIIO?).

a) ApudMeTHIeCKHil METOI: KOMIUICKT «TeTpaab + pydka» crout 0,5 +3=3,5
(py6ns1). Ha 100 py6sieit MOXHO KynuTh 28 KOMIUIEKTOB, IIPY 5TOM ¢Jladya COCTABUT 2
pyo6us, To ectb, 100 : 3,5 =28 (ocT.2).

0) 3amaua TpeOyeT pelleHHs B IeIbIX ywciax HepaBencTa: 0,5a+3b < 100;
MIPH TOM yYaIIAECs MOTYT UCITOIH30BaTh METO HCUEPIBIBAIONTUX MPOO (IEHCTBUS ¢
HEpPaBEHCTBAMHM ~ YYCHHKAM HMHTYUTHBHO TIOHSATHBI, TIOCKOJIbKY, 3aIliChIBas
HEPaBEHCTBA, OHM MBICIICHHO OTCPHUPYIOT C PEaJbHBIMHU IPEAMETaMH): JTOMYCTHM,
410 TmoKymaercs 1 pydka, To ectb b =1, Torga 0,5 +3 <100, 0,5 <97, a <194,
mposepsiem: 0,5 -194 + 3 - 1 =97 + 3 = 100, cnaya paBHa HYJIIO, U T.JI.

B) MeTo/1 OIICHKH: PYYKH JOPOXKe, X OyAeT KyIJICHO MeHbIie, To ecTh b < a,
toraa 3,50 <0,5a + 3b. 3amaua TpeOyeT perieHHsT B LEIBIX YHCIaX HEPAaBEHCTBA:
3,5b<100.

r) MeToa OILIEHKH: TeTpaau JACHIeBe, UX OyAeT KyIUieHO OOJjbIle, TO eCTh
a>b, Torma 3,5a>05a+3b. 3agaua TpeOyeT pelIeHUs B IENBIX YHCIaX
HepaBeHcTsa: 3,5a < 100.

n) Paccyxnaenus: Ha 100 pyGneli MOXXHO KynmUTh MakCUMyM 33 pydKd, HpH
ATOM, Ha CJlayy MOKHO KyIUTh 2 TETPaJu, BCEro KOMIUIEKTOB — 2 (MaJjo), yMEHbIIUM
YHUCJIO pydeK Ha 1, momydyuM 32 pydku U 8 T€Tpajieil, BCEro KOMIUJIEKTOB — §, U T.JI.
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147. B 6 knacce mpu H3yYEHHUH NOJIOKHUTEIbHBIX M OTPULIATEIBHBIX YHCEI
yuuTelb TMpe[siaraeT Y4YeHUKaM pPa3HOOOpa3Hble YIPaXHEHUs, COJepKaTeIbHOM
OCHOBOM KOTOPBIX CTAaHOBUTCS TaOJMIIA IEPEBOIa MATEMAaTHUECKUX YTBEPKACHUN Ha
aJIreOpanvecKuil s3bIK.

1) YToOBI CTOXKUTE [Ba UKMCTIA OJMHAKOBBIX 3HAKOB, HANO cnoxuth |(—a) + (—h) =—(a+b)

UX MOAYJH U TIOCTaBHUTh IIEPE CYMMOI 3HaK CIIaracMbIX.

2) CymMa HOJIOKUTEIbHBIX YUCEI €CTh HOJIOKHTEIBHOS YHCIIO, &

CyMMa OTPHIATENIFHBIX YHCEN €CTh YHCIIO OTPUIATEIHHOE.

3) YroObl CIIOXKHUTH /1B YHCIIA PA3HBIX 3HAKOB U C Pa3HBIMH (~a)+b=Db-a

MOAYJISIMH, HAZI0 U3 OOJIBIIEr0 MOAYJIS BBIYECTh MEHBILIUHN U Mepes (_ a) + pb=- (a _ b)

Pa3HOCTBIO MOCTABHUTH 3HAK CJIAraeMoro ¢ OOJIBIINM MOJYJIEM. a+(—b)=—(b-a)

4) CymMa MpOTHBOIMOJIOKHBIX YKHCEN PABHA HYIIIO. at+(-a)=0

5) Cyma ABYX LeNIBIX YHCEI He 3aBUCHUT OT HOPS/KA CIAaraeMbIX. (~a)+b=b+(-a)

6) OT mepecTaHOBKH CllaraeMbIX CyMMa HE MCHSACTCSI —a+b=b-a
(-a)+(b)=(b)+(-a)
—a-b=-b-a
atb=b+a

7) YroObl K cyMMe ABYX IEIBIX YHCEI MPUOABUTH TPETHE IIEI0C (@+b)y+c=a+(b+c)

YHCII0, MOKHO K IIEPBOMY YHCITY PUOABUTH CYyMMY BTOPOTO U @+ b)+(c)=a+(b=-c)

TPETHhETro — pe3yJIbTaT OyAeT TOT XKe. (a—b)+c=a+(c—b)
(a-b)y+c=—a+(c-—h)

8) PasHOCTb uucen a 1 b ecTh CyMMa 4uclia a M YUCIa, a-b=a+(=b)

MPOTUBOIOJIOKHOTO yrciy b. a-(-b)y=a+b

9) YroObl U3 OTHOTO YHKCIIA BEIYECTH APYrOe YHUCIIO, HAZI0 K (~a)-b=—-a+(-h)

yMeHbILIIaeMOMY NPHUOaBUTh YUCIIO, IPOTUBOIIOI0KHOE (-a)=(-b)=-a+b

BBIYMTaCMOMY.

10)TIpou3sBeneHreM ABYX HEIbIX HE PABHBIX HYIO YUCEI HA3BIBAIOT (~a)-(-b)=a-b

MIPOM3BEACHHUE UX MOIYJICH, B3SITOE CO 3HAKOM «+», €CIIH 3TH YUCIIa (-a)-b=a-(-b)=—(a -h)

OJIMHAKOBBIX 3HAKOB, M CO 3HAKOM «—» , €CIIM OHH Pa3HBIX 3HAKOB.

11)TIpousseneHue 0000 IEIOr0 YKCIIA M HYJIsS PABHO HYJIIO. a-0=0
0-a=0

12)TlepemecTuTenbHBIC U COYETATEIBHBIC 3aKOHBI YMHOKEHIUS a-b=b-a

BEPHBI JIS JFOOBIX [EIBIX YHUCE. (a . b) -c=a- (b . C)

13)YacTHoe uncen paBHO YaCTHOMY MX MOJIYJIEH, B3ATOMY CO ~a):(=b)=a:b

3HAKOM «1», €CJIY 3TH YMCJIa OJJUHAKOBBIX 3HAKOB, U CO 3HAKOM «—», (_ a) ‘b=a: (_ b) = —(a : b)

€CJIM OHU Pa3HBIX 3HAKOB.

14)YacrHoe ot jiesieHus HyJIsl Ha JII000€ 1eJloe, He PaBHOE HYIIIO 0:a=0

YHCIJIO @ PABHO HYJIIO.

15) Jlnist J1r00BIX HENBIX YUCEN BBIMOIHASTCS pACIPEACTUTEIbHbIM c-@+b)=(@+b)-c=a-c+b-c

3aKOH yMHOKEHHSL. c-(a-b)=(@-b)-c=za-c-b-c
—c-(@a+b)y=(@a+b)-(-c)=—-a-c-b-c
—-c-(a-b)=(@-b)-(-c)=-a-c+b-c

16) Eciii cymMa 3aKitroueHa B CKOOKH, mepes KotopeiMu ctout 3Hak (K + (@+b—-¢c)= k+a+b-c

«+», TO IPU PACKPBITHHA CKOOOK 3HAKHU CJIaraeMbIX OCTABIISIOT 0e3

HN3MEHEHHSI.

17)Ecnu cymma 3aKimodeHa B CKOOKH, nepen kotopeiMu ctout 3Hak [K—(a+b—-c)= k—a-b+c

«», TO IPH PACKPHITHN CKOOOK 3HAKH ClIaraeMbIX MEHSIOT Ha —(~a)=a

MIPOTUBOIIOJOKHbIE

C'kako¥t 1eJIbI0 OpraHu3yeTCs Mo100Has padoTa? YKaXuTe 3 BO3MOKHBIE.

a) Bsectu anre6pandeckyro CUMBOJIHKY.

0) Ilo3dHaKOMHTB C  BO3MOXHOCTSIMH, KOTOpPBIE  OTKpPBIBAIOTCS  MPH
MCII0JIb30BAaHUU OYKB.

B) ®opmupoBaTh YMEHHUE UCIIOJIH30BATh ANTeOPANIECKHU S3bIK.

r) OO0oOMmHUTH MOHITHE YHCIIA.

n) OOoOHmMTH TOHATHS CYMMbl M Pa3HOCTH — Cc(HOPMHUPOBATH MOHATHE
areOpanyecKoil CyMMBI.

e) HayuuTh mpoBOIUTH BBIUMCIICHUS B 00IIEM BHUJIE.

K) OOy4uTh GopMaIILHOMY JT0OKA3aTENBCTBY ANreOpanuecKuX yTBEPKICHHIA.
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148. Yunutenb 000CHOBBIBAET CBOM OTKa3 OT T'€OMETPUUYECKON WHTEPIpPETALUU
JACUCTBUIA C METBIMA YHUCIAMUA B TIOJB3y pAHHETO BBEICHUHN anreOpanvecKux
TOXKJECTB CIEAYIOMUM 00pa3oM: «S MOry moka3aTh Ha YHCIOBOW MPSIMOHN TOJBKO
CJIO)KCHHE YUCEJT C PA3HBIMH 3HAKaMH, HO HE MOTY MPOJIEMOHCTPUPOBATH BEIYMTAHNE
0€3 yCTaHOBJICHHSI COOTBETCTBYIOIIMX paBEHCTB, Hampumep, (—7) — (—4) =—7 + 4».
ITpaB nu oH?

a) Jla. Ecnmu OOIMHOCTh WCIONB30BaHUSI KAaKOTO-TO METOJa TEpseTCs, TO OH
B 00yueHHH He 3(PPeKTUBEH.

6) /Jla, meron He OuYeHb YyAayeH, MOCKOJBKY C 5 Kiacca y YYEHHKOB «F+»
aCCOIMHUPYETCS C JABMKEHUEM B MOJOKHUTEIBHOM HANpaBICHUH, «—» — C JBIKEHUEM
B IIPOTHBOIIOJIOKHOM HANpaBJICHUH, & HA KOOPIMHATHOM JIy4e BO3MOKHBI U OHEpaIlus
CIIO’)KEHUSI (IBMD)KEHHE B TIOJOKUTEIHPHOM HAIIPABICHUH) W OMEpaIysl  BbIYATAHUS
(IBMXEHHE B MPOTHUBOMOJIOKHOM TOJIOKHTEIHHOMY HAlpaBICHUH); B 6 Kilacce «+»
O3HAYaeT MOJIOKUTEIBHOE YUCIO, «—» — OTPULATEIbHOE YUCIIO, & HA KOOPJUHATHOU
IPSIMOIM CTAHOBUTCSI BO3MOXKHOM TOJIBKO OIEPALIUs CIIOKEHUS.

B) /la. Yuurens BnpaBe NMPUMEHATh T€ METOJbl OOYUYEHHS, KOTOPbIE CUMTAET
HY>KHBIMH, BO3MOXXHBIMU U 3((EKTUBHBIMHU.

r) Her. Pannss ¢popmanuzanus 3aTpyAHsIeT U3yUSHUs] MATEMaTUKU B 6 KJlacce.

n) Her. PaGorate Hamo B COOTBETCTBUHM CO IIKOJBHBIMU yueOHUKaMU (2 B
yuebHuke 6 kiacca Buenkuna H.S. 1 1p. BhIUMTaHUE HENBIX YUCET HAa KOOPAMHATHON
OpsIMOMl HE paccMaTpWBAeTCs) BHE 3aBUCHMOCTH OT HAIWYHMsI B HHUX JIOTUKO-
IUIaKTUIECKUX HEYBSI30K.

e) Her. J[letsm HyXHa HarmsgHOCTh, a €€ MOXET O00eCHneunuTh TOJIBKO
reoMeTpuiecKas HHTEPIpeTaus JSHCTBUHN C IEIBIMHI YUCIaMHU.

k) Her. He peanuzyercss uHTerpanys ¢ JIMHUEH aHAIMTUYECKOW T'€OMETpHH, a
ATO Ha COBPEMEHHOM 3Tare HeJOMyCTUMO.

3) Her. OTka3 oT BeIUMTAHUSI HA KOOPAMHATHON MPSAMOM MO3BOJIIET 0000IMINUTH
MOHSATHSI CYMMBI M Pa3HOCTH — C(POPMUPOBATH OHATHE aJIreOpanuecKoi CyMMBI.

149. Ha ypoke moBTOpeHHs U 00001eHrs Marepuana mno teme «CroxxkeHue u
BBIYMTAHUE TIOJIOKUTENbHBIX U OTPUIATENBHBIX YHCET» YUUTEIb MPEIIIOKUIT
YYEHHKaM BBITIOJIHUTH IEWCTBUSI HAJl YUCIIAMH JIFOOBIM CITIOCOOOM.

Bri6epuTe 3amnuch U paccykaeHus, KOTOPbIE XapaKTepU3yloT 0a30BbIil ypOBEHb
YCBOEHHS MatepHaa.

a) [ly1st Toro 4ToOBI CIOKUTH JABA LIEIBIX 0) [Ipumenum popmyny
qucia ¢ pa3HbIMU 3HaKaMU, HY)KHO U3 MOJTYJIs —a+h=-(a-Db)
OOJIBIIIET0 YKCIIa BBIYECTh MOIYJIb MEHBIIETO U | U MOJYYHM:

Nnepea pe3yjabTaTOM IMOCTABUTH 3HAK 0O0JIBIIETO
IO MOJYJIIO YHCJia.

~107+42 = — (| -107| -| 42]) =

= — (107 — 42)= 65

107 + 42 = (107 — 42) = 65

B) (—107) 10 (~100) u (-7), 42 370 40 1 2. r) Ilomensem wmecramu ciaraeMsbie,

(~100) u 40 s10 (-60). (-7) 1 2 3710 (-5). (-60)
(-5) 6yner (-65).

—-107+42=-100-7+40+2 =
=-100+40-7+2=-60-5=-65

Kaxaoe UAET co cBouM 3HakoM. IIpencraBum
107 cymmoit 42 u 65. IlpousBeném BblUNTaHUE
cyMMmbI u3 yncia. 42 — 42 = 0. Ocraéres (—65).
—107 +42=42-107 =42 - (42 + 65) =

=42 —42 — 65 =-65
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150. Ha ypoke moBTOpeHust 1 0000menuss marepuana no teme «CioxkeHue u

BBIYUTAHUC IIOJIOKHUTCIIBHBIX W OTPHULOATCIbHBIX YHCCID)

YUYUTCIIb MPCAJIOKHUII

YYEHHKAM BBITIOJIHUTH JEUCTBUSI HAJl YUCIAMHU JIFOOBIM CIIOCOOOM.
BriGepute 3amuch M pacCyXIE€HHS, KOTOpPbIE XapaKTepU3YIOT YTIyOJEHHBIN

YPOBEHb YCBOEHHUS MaTepuaa.

a) JIy1st TOro 9ToObI CIIOKHUTH JBA LEJIBIX
YHCJIa C pa3HBIMU 3HAKAMHU, HY>KHO U3 MOJYJIS
OOJIBIIIETO YMCIIA BBIYECTh MOAY/Ib MEHBIIETO U
nepes pe3yabTaTOM MOCTaBUTh 3HAK OOJIBIIETO
110 MOJIYJIIO YHCIIA.
~107+42 =— (| -107| | 42| ) =
= — (107 — 42)= 65

0) Ilpumennm dpopmyy
—a+b=-(a-b)
U TIOJTy4HM:
—107 + 42 = (107 — 42) =65

B) (—107) at0 (—100) 1 (-7), 42 310 40 1 2.
(~100) 1 40 s10 (-60). (-7) 1 2 310 (-5). (-60)
(-5) oymer (-65).

-107+42=-100-7+40+2 =
=-100+40-7+2=-60-5=-65

r) Ilomensem MecTamMu _ claraemsie,
Kaxaoe uaer co cBouM 3HakoM. IIpexcraBum
107 cymmoit 42 u 65. IlpousBeaém BblUMTaHUE
cyMMbI U3 yncia. 42 — 42 = 0. Ocraéres (—65).
—107 + 42 = 42 - 107 = 42 — (42 + 65) =
=42-42-65=-65

151. Ha ypoke moBTopeHus: 1 00001eHns Marepuana nmo teme «CloxeHue u

BBIUYUTAHUC IIOJIOKHUTCIBHBIX MW OTPHOATCIIbHBIX YHUCCJD)

YUUTCIIb IPCAJIOKHUII

YUYCHHUKAaM BBIIIOJTHUTDH JICUCTBUS HaJ YUCIaMH JIFOOBIM CHHOCOOOM.

BriOepuTe 3anuch U paccyXaeHHs,

KOTOPBIE XapaKTepU3yIoT crenupuuecKkuit

CTHJIb MAaTEMaTHUYCCKUI ACATCIBHOCTH, OCHOBaHHBIW Ha panruoHaJIN3allnu.

a) I[J'IS[ TOT'0 YTOOKI CII0XKUTH JABa OCJIBbIX
qucia € pa3HbIMU 3HAKAMHU, HYKHO U3 MOAYJIA
0O0JIBIIIEr0 YKCa BBIYECTD MOAYJb MCHBIICTO U
nepeJ pe3yabTaTOM OCTaBUTh 3HAK OO0JIBIIETrO
o MOAYJIO YHcCia.
~107+42 = — (| -107| -| 42| ) =
= — (107 — 42)= 65

0) [Ipumenum popmymy
—a+b=-(a-b)
U TIOTTyIUM:

107 + 42 = (107 - 42) = 65

B) (_107) 510 (_100) 11 (7), 42 570 40 1 2.
(~100) u 40 sto (-60). (=7) u 2 ato(-5). (-60) u
(-5) 6ymer (-65).

-107+42=-100-7 +40 + 2 =
=-100+40-7+2=-60-5=-65

r) [Ilomensem wmecramu criaraemsle,
Kakaoe UAET co CBOMM 3HakoM. lIpencraBum
107 cymmoint 42 u 65. IlpousBeném BblUNTaHUE
cyMMbI 13 ncia. 42 — 42 = 0. Ocraéres (—65).
—107 + 42 =42 -107 =42 — (42 + 65) =
=42-42-65=-65

152. Ha ypoke moBTOpeHus: U 00001IeHns MaTepuaia mo teme «CroxxeHue u

BBIYUTAHUC IIOJOXKXHUTCIBHEIX W OTPHUHATCIBHBIX YHUCEID»

YUYUTCIIb IPCATIOKHUII

y4YEHUKaM BBIMOJTHUTD JEHCTBUS HAJl YUCIaMU JTHOOBIM CITIOCOOOM.
Br1OepuTe 3anuch U pacCy)ACHUS, KOTOPBIC XapaKTEePHBI JISl YCTHOTO CUETA.

a) JI7st Toro 4TOOBI CIOKUTH JIBA HIEITBIX
YHCIIa ¢ Pa3HBIMU 3HAKaMU, HY>KHO U3 MOJYJIS
O0JIBHIETO YKCIIa BHIYECTh MOAYJIb MEHBIIETO U
[epeJl pe3yaIbTaTOM OCTaBUTh 3HAK OOJIBIIETO
10 MOAYJIO YHCIIA.
~107+42 = — (| -107| -| 42]) =
=— (107 - 42)=-65

0) [Ipumenum popmymy
—a+b=-(a-b)
U TIOJTyYUM:
—107 + 42 = (107 — 42) =65

B) (—107) at0 (-100) 1 (-7), 42 510 40 1 2.
(~100) u 40 st0 (-60). (=7) 1 2 310 (-5). (-60)
(-5) oyner (-65).

—107+42 =-100-7 +40+ 2 =
=-100+40-7+2=-60-5=-65

r) [lomensiem Mectamu ciaraemsie,
KakJ0€ UIET co cBouM 3HakoM. [IpencraBum
107 cymmoti 42 u 65. IlpousBeném BeIUMTAHKE
cyMMbI u3 uncia. 42 — 42 = 0. Ocraéres (—65).
—107 +42 =42 -107 =42 — (42 + 65) =
=42-42-65=-65
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153. Kak Bbl nymaere, ¢ kakoil Ienbl0 B COJEp)KaHHE Kypca MaTeMaTUKU
5knmacca (YMK «Marematuka. 5 xmace» [ B. Jlopodeera, JI.TI'. Ilerepcon)
BBOJISITCS JOTIOJHUTEIbHBIE CBOMCTBA YMHOKEHUS U JICTICHUS

a:(b-c)=(a:b):c
a:b=(@:c):(b:c);
a:b=@-c):(b-c)?

Onumurte cnoco0 BBEACHUS U 3aKPEIIICHUS 3TUX CBOMCTB.
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154. Hauano cucremarnueckoro Kypca amreOpsl (7 Kiacc) BKIIOYAET
CJIEIYIOLIME YEThIPE OCHOBHBIX HAMPABIICHUS U3yYCHUS

a) anreOpanvecKui s3bIK KaK MPeaMET CIEIUaIbHOTO U3yUeHHUS,

0) OyKBEHHBIE BBIpAKCHUS,

B) BBEJCHHE M U3YYCHHUE ONepanuil Haja anreOpandyecKuMu OOBEKTaMH M HUX
CBOMCTB,;

I') BBEJCHUE OCHOBHBIX MOHATUN anreOpsl (CTENEHb, OTHOWICHbI. MHOTOUJICHBI,
anrebpanveckue Ipodu) Ha OCHOBE OHATHSA alre0panyecKoro BhIPaKEHUS;

1) METOJbI JOKA3aTeIbCTBA TOXKIECTB;

€) IMOHATUE ANredPanYecKOro BhIpaKEHUS — 0000IIEHUE OHSTHS YNCTIa;

) TOXJIECTBA U TOXKJIECTBEHHbIE MPEOOPA3OBAHHUS.

155. Oxapakrepusyite 3aganue: «Haiinure Vo u3 paBeHCTBa V = Vy + at, eciu
v=25a=6,t=3.

a) 3amaua (mpuxianHasg) W3 Kypca (U3MKM Ha BBIYKHCICHHUE 3HAYCHUS
HEKOTOPOW BEJIMUUHBI, pellaeMas MaTeMaTHUYeCKUMU METOIaMU.

0) HecnoxHas 3anaya Ha BEIBOJ (DOPMYJIBI.

B) Hecnoxxnas npukianHas 3ajjaya Ha COCTaBJICHUE YPaBHEHHUS.

r) Hecnoxnas MaremaTuueckas 3ajada Ha TOJCTAaHOBKY M BBIYHCIICHUE
3HAUEHUS JAHHOTO BBIPAYKEHUS.

1) Hecnoxhoe 3agaHue Ha BBIOJHEHUE pacdéra Mo JaHHOU (opMmyJie.

156. OcHOBHOI HTOT TIpomeAeBTHIEeCKOro (5-6 Kiaccel) U HayaabHOTrO (7 Kiacc)
KYPCOB aJIr€OpHI:

a) B aire0pe Jr000€e TOKIECTBO TPEOYET JOKA3aTEIbCTBRA;

0) 3HadYeHHUsIMHU OYKB B aireOpe MOryT ObITh U APYTHUE, HE YUCIOBbIE, OOBEKTHI,
B YACTHOCTH, CTENEHHU, OJHOYJICHBI, MHOTOWIEHbl M, BO3MOXHO, €Il€ KaKUEe-TO
ApYrue;

B) J100YI0 3a7a4y MOXHO TEPEBECTH HA aNreOpandecKuid S3bIK — B 3TOM CYTh
aHAJIUTUYECKOTO METO0/1a MaTeMaTHKHU;

I) NpUMEHEHHE TOXKAECTB 00JIeryaeT BEIUYMCIICHHUS;

1) pelleHue MHOTMX MAaTeMaTH4YeCKUX 3ajady aHAJIUTUYECKUM METOI0M
IperoiaraeT BBINOJIHEHWE TOXJIECTBEHHBIX MpeoOpa3oBaHUi airedpanvyecKux
BBIPAKCHUM.

157. CymiectByeT [nBa TMOAXOJa K M3YYCHUIO JIMHUU TOXIECTBEHHBIX
npeobpazoBanuii. [logaxoa, mpu KOTopoM OOJibllle BHUMAHHS yaelseTcs OyKBe W
orepamusiM HajJ OYKBEHHBIMH BBIPDQKECHUSMHU, Ha BBIPAXKEHHE CMOTPAT (HOpMaIbHO,
HE 3aJyMbIBasCh HaJ TE€M, UYTO CKpBIBAETCS MOJ OyKBaMHu, a BC€ MpeoOpa3OBaHUS
OIIAPAIOTCA HA MPABWIIA ICUCTBUN U CBOKMCTBA JECUCTBUM, HA3bIBACTCS

158. CymiectByeT [nBa TMOAXOJa K M3YYCHHUIO JIMHUU TOXICCTBEHHBIX
npeoOpa3zoBanuii. [logxoa, TpPU KOTOPOM BXOJSIIME B BBIPAKEHUS OYKBBI
MOHUMAIOTCS KaK MEePEeMEHHBIC, a TOXKIECTBEHHBIE MPEOOPA30BaHUSI OMHUPAIOTCS HA
yCJIOBHE paBeHCTBA QYHKIMN (PaBEHCTBO 3HaUYECHUN (DYHKIIMH MPU BCEX JOMYCTUMBIX
3HAYEHUSAX IEPEMEHHOMN ), Ha3bIBACTCS
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159. K OCHOBHBIM METOIMYECKUM MpoOjIeMaM H3Y4YE€HUS COJEp:KaHUs JIMHUU
TOKJIECTBEHHBIX MPe0oOpa30BaHUM TPAJIULIMOHHO OTHOCST CJAEAYIOLIUE JIBE:

a) 0o0bIlIOE pazHOOOpa3ue TOXKAECTBEHHBIX MpeoOpa3oBaHUil, 3aTpyAHSIIOLIEE
OpPHUEHTALMIO B LIEJISAX UX BBINOJIHEHHUS;

0) MoTHBalMsA TOXAECTBEHHBIX NPEOOpPAa30BaHUN uepe3 pa3zbsICHEHUE UX
1€J1€CO00Pa3HOCTH;

B) HaJIWYHUE Pa3IU4HbI TPAKTOBOK TEPMUHA TOXKJIECTBOY;

I) OCBOCHHE Pa3HOOOPA3HBIX METOJOB JI0KA3aTEIIbCTBA TOXKICCTB;

1) TpPOBEJCHUE BHIYUCICHUMN B OOIIIEM BU/IE;

€) TeopeTHuecKoe 0O0CHOBAHUE TOXKIECTB.

160. Boigenute mATh OCHOBHBIX MNPUEMOB  YOPABICHUS  JIEATEIHHOCTHIO
YYAIIKUXCS TPU U3YYEHHUH TOXKIECTBEHHBIX TPEOOpPa30BaHUN.

a) AJTOpUTMU3ALMS AESITEIBHOCTH yYalIUXCs IPU UCIOJIb30BAHNH U3yUYE€HHBIX
TOXJIECTB.

0) JleranpHblii pa300p OMIIMOOK C BBISBICHHEM HUX CYIIHOCTH W NPUYHUH
BO3HMKHOBEHUS.

B) JluarHoctuka c(hOpMHUPOBAHHOCTH YMEHHM, CBSI3aHHBIX C TOKIECTBEHHBIMU
peoOpa3oBaHUIMU.

r) Hcnonbp3oBaHue pasHbIX CIIOCOOOB TOKIECTBEHHBIX MPEOOpPa3OBaHUN WIIH
CIIOCO0O0B JJ0Ka3aTeNIbCTBA TOKIECTBA.

1) OmnepaTuBHBIA KOHTPOJb M KOPPEKLUs Ipolecca GOpMUPOBAHUS YMEHH,
CBA3AHHBIX C TOXJIECTBEHHbIMH MPEOOpPa3oBaHUSIMU  (TEKYIIMH KOHTPOJb),
BBISIBJICHHE MPOOEIOB M OpraHu3alus  HEOOXOJMMOM MOMOIIM YYalluMCsi B HX
YCTPAHEHHH.

e) Opranuzanus aHajiu3a PaUMOHAIBHOCTU TEX WM WHBIX MpeoOpa3oBaHUiA
B TOM WJIM UHOM CJIy4ae.

k) Opra"uzanus JoMalrHeit paboThI.

3) Opraau3zanms Ioucka onmooK.

u) OpraHuzanus MOUCKAa pEHIeHHsI 3aJad, CBSI3aHHBIX C TOXKIECTBEHHBIMU

peoOpa30BaHMUSIMU.
k) IIpoBeneHne BIUMCICHUI B OOIIIEM BUJIE.
161. Kynprypa BBITIOJTHEHUS TOXJAECTBEHHBIX npeoOpa3zoBaHui

XapaKTEPU3yeTCsl CACAYIONIMME IpU3HaKaMH (YKaKUTe 4 Hanbosee BaXHBIX):

a) AKKYypaTHOCTbH B 3alHCH IPeoOpa30OBaHUM.

0) boicTpoTa 1 6€301MO0YHOCTD TOXKIECTBEHHBIX TPEOOPa30BaHUM.

B) 3HaHMe OOJBIIOTO YUCia TOXK/IECTB.

r) IIpouHoe 3HaHME CBOWCTB M ONEpaIvil Ha/l YUCIaMHU U BBIPAKEHUSMHU.

n) YMenwe HallTh owmuOKy B MpeoOpa3oBaHUM, yKa3aTb Ha  He-
TO/I€CTBEHHOCTh MPE0OpPa30BaHUIA.

€) YMeHue npaBUILHO 0OOCHOBBIBATH MPEOOPA3OBAHME.

K) YMeHHe TOKa3bIBaTh TOXK/IECTBA Pa3IMYHBIMU METOIaMHU.

3) VYmenue cneauts 3a u3meHenneM OJ13 B 1ienouke npeodpa3oBaHU.
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162. BBeneHrue cxXeMbl pa3joKEHUS MHOTOWICHa Ha MHOXHUTEIHA METOJIOM
IPYNITUPOBKHA MPOUCXOANUT B XOJIC BBITIOJHCHHUS KOHKPETHOTO 3aaHus: «Pa3moxuTh
Ha MHOXKUTEIIM MHOTOWICH ax + 2a — 3x — 6». PaccMaTpuBasi KOHKPETHBIN MPUMED,
YUUTENIb B Tpolecce Oeceapl C YJalldMHCS BBIICISACT 3TAlbl €ro BBIMOJTHEHUS.
BrienuTe HeHTpaIbHbIN 3Tam Oece/Ibl.

a) MOXXHO 1M JaHHBIH MHOTOWICH pa3joXHWTh HAa MHOXKHUTEIA METOJIOM
BBIHECCHHsI 32 CKOOKHU oOmiero MHoxwuteas? // Her, Tak kKak HEIb3s KaXKIblid YICH
MHOTOYJICHA IPEJCTABUTh B BHJIC TNPOM3BEIACHHUS JBYX MHOXHUTCICH, OIWH U3
KOTOPBIX OYIET OJIMH U TOT JKe.

0) bynem wuckate apyroii metron. BeigenuMm dieHb, K KOTOPBIM MOKHO
INPUMEHHUTH CIIOCO0 pa3lIoKEHUS HAa MHOXHUTEIU ITyTeM BBIHECEHHUsS  OOIIEro
MHOKHTES 3a ckoOKH //ax u 2a, (—3X) u (— 6) wim BTopoi BapuaHT ax u (— 3X), 2a u
(- 6).

B) BbineneHHble wWieHbl OOBSIUHMM B TPYIIbI, 3aKIOYMB B CKOOKU [/
(ax + 2a) + (—3x — 6) wiu BTOpOH BapuaHTt (ax — 3x) + (2a — 6).

r) BsiHeceM 3a cKOOKHM OOIINIT MHOKHUTEIB B Kaxkaou rpymie // a(x +2)-3(X +2)
wiu BTopoi BapuauT X(a — 3) +2(a — 3).

1) BeiHeceM 3a CKOOKM OOIIMH MHOTOWIEH HOJYYEHHOro BbIpaxeHus [/
B 000MX Clly4asx Hojy4aeM npousseaeHue (X + 2) - (a= 3).

e) Hrak,ax +2a—-3x—6=(x +2)-(a—3).

163. [laliTe Ka4YeCTBEHHYIO OIIEHKY (XOpOIoO, OTJIMYHO, IIPEBOCXOIHO)
pe3ynbTaTaMm JeATeIbHOCTH MTKOJILHUKOB MO PEIIeHHIO 3a1aun: « Haliaure 3HaueHue
BRIpaskeHns: P°0° + pq—q° —p mpu p =051 q = —0,5»

VYuenuk | Pemnienue OneHka

A P9 +pg—q°—p°= (|02g2 +pQ) - (@°+p° =

= pa(pg + 1) - (@ + p)(p° + 9° — pa) =4

ITpu p=0,5u q =-0,5 Beipaskenne 4 = pg(pg + 1) =
=_0,25(1 - 0,25)= — 0,25 - 0,75 = — 0,1875

B |02qz2 +pq = q°-p’= (gzq2 - p32) + (pq — qz) =

= pz(q —p)2+ aP-9)=p(@ -p)-aq@ -p)=
=(P~=aq)(@"-p) =4

[Ipup = 0,5 u g =— 0,5 BelpaxkeHue

4 = (0,25 -0,5)(0,25 +0,5)= 0,25 — 0,5°=
=0,0625 — 0,25 = — 0,1875

B p=05uq=-05=-p

IIpu q = — p nonyyaem

p’a” +pg — g’ — p> = p*(-p)* + p(-p) — (-p)° - p° =
=p-p’+p’-p’=p-p’=4

ITpu p = 0,5 Beipaxkenne 4 = 0,0625 — 0,25 = - 0,1875
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164. Yuutenb OpraHU3yeT CaMOCTOSTENbHYI0 paboOTy C MOCIEIYIOIUM
B3aUMOKOHTPOJIEM 10 PELICHUIO 33J1a4H: ««YIIPOCTUTE BBIPAXKCHUE:
(= 3a%b)® - a’bc® (= 3a)’b® - a’(bc)°
[IpennoxxuTe MHCTPYKIIMIO K 3TOM CaMOCTOSITENIbHOM paboTe.

(= 3a%bc)®- (—abc)».

165. YueHnuk Ha sTane B3aMMOKOHTPOJISL MPOBEpsiI pabOTy ONHOKIACCHUKA U

BEPHYJI EMYy TETPaJlb C TAKUMH pe3yIbTaTaMu:

(13a°h)° - a%hc’ = (2 3} (P @) (D)(c)

=_D274%0%" Z/ SsiE

Onuinure Bamm nelicteus.

= (+27)(a

L8

2307 ()=

166. Yuenukam 7 kiacca ObLIO MPEMIOKEHO MPOBEPUTH CBOU 3HaHMs. Kaxkmbii

1. BolumcauTe 3HaueHne BhIpaxkenus 5 — 4b npu b = -2,
A) 3 B) -3 B) 13 r)-13

2. Haiimure 3HAYEHHE BHIPAKEHHS ém + % n, ecm m = 35, n = -18.

A)1l B) 2 B) 3 I 4

3. Kakoe ua JAAHHDBEX Bhlpa)KClle‘ll SIBJISIETCA 3aMNHCHI0 PAa3HOCTH ITPOM3BE-

nenus yucen @ 1 b u uncna c?

b+5

A)a-bc B) ab - ¢ B) a(b - ) I (a - b)c
4. Cpenu AAHHBIX A1reBparyecKuX BBIPOKEHHH YKAOKHTE LETOE.
h b+5 b+5
=) b-17 k) b-17 =l 7 1)

b

MTOJTYYHII KapTOUKYy C
3aJaHUSIMH, aHAJIOTMYHBIMU
JIaHHBIM. Kakue
3JIEMEHTapHBIC 3HAHUA
XOTEJ MPOBEPUTH YUUTENH?
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167. Yuurens mnpeamonaraeT, 4Tto pemeHue 3anaun: «Haiinure 3HaueHue

BeIpakeHust 6la—11b + 13, ecnum 2a-7b+5 _ 9

7a—-2b+5 “
KOMMGHTI/IpOBaHHOI‘O OTBCTA y JTOCKMH. HO BBISBaHHBII\/'I K JOCKEC y‘—IeHI/IK HadaJl
2a—-7b+5
7a—2b+5
(HaBOJAIIIE, YTOUHSIOIIME BOIIPOCHI U YKa3aHUs), B X0J€ KOTOPOH 3aj1aya Obliia OBl
peiicHa KiraCCoOM I10 60J'IBIH€I>1 JacTu CaMOCTOATCIIBHO.

— mpouaér B ¢opme

«pemiath ypaBHEHUE =9 ». Pazpaboraiite 3BpucCTHYECKYIO Oecemy

CocraBbTe TPH aHAJIOTMYHBIX 3aaHWA I 3aKPCITIIICHUA criocoba PCUICHUA.
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168. Oran akTyanu3anuu 3HaHWM ypoka 1Mo TeMe «DPopMyiibl COKPAIIEHHOTO
yMHOXKeHUs» (7 KJIacC) y4YWTeNlb PEUIMJI TMPOBECTH B (DOpME HCCIIC0BATEIbCKOM
paboThl, HANpaBJICHHOW HA BBISABICHUE OOIIEH (OpMyIbl KBajapaTa CyMMBI H
Pa3HOCTU JIBy4JIEHA, apTyMEHTHPYS 3TO TEM, YTO «HCCIIeoBaTelIbCKasg padoTa He
TOJIbKO BBI3BIBAET OTPOMHBIN HUHTEPEC Y PEOSIT, HO ¥ Pa3BUBAET UX YMEHUE padboTaTh
B KOJUICKTUBE.

Yuutenb, coodiias 1neib ypoka, oopaiiaeT BHUMaHUE yYallluXcsl Ha TO, YTO €IIé
B TJIyOOKOW JApPEeBHOCTH OBUIO MOJMEYEHO, YTO HEKOTOPHIE MHOTOUYJIEHBI MOXKHO
YMHOXaTh KOpode, ObICTpee, 4eM BCE OCTalbHBIC. Tak MOSBUIUCH (POPMYJIBI
COKpAIIEHHOIO YMHOXXEHMs. M ceroiHs y4YeHUWKam NpPEICTOMT ChIrpaTh  POJib
UCCIIeIoBaTeNel B «OTKPBITUNY JBYX U3 ATHX (HOPMYIL.

Jlns uccnenoBaTenbCcKOM pabOThl ydamniuecs OObEIUHSIOTCS B JUHAMUYECKUE
rpynnel. Homep 3amaHus COOTBETCTBYET HOMEPY TPYIIIbI. Y4YaluMes MPeaIoKEHO
BBITIOJIHUTh YMHOXKEHHE JIBYWICHA Ha JBY4YIEH U3 2-To cToyibna Tabmuusl (1 sTanm
odhopmitenust mocku). [locie Toro, kak y4eHHKH CHPABHIIUCH C 3aJaHUEM, OHH
3alMCHIBAIOT TIOJYYCHHBIH OTBET B 4-1i ctonbue (2 atan opopMIIeHHsI JOCKH).

1 sran | 2 sran 3 sran |

Tema ypoka: @opmynsl
COKPAW{éHHO20

Tema ypoxa: @opmynsl
COKPAWEHHO20
YMHOIICEHUS.
X00 uccneoosanusn
1. 3anonnume 4 cmonoey
maonuybl.

Tema ypoka: @opmynst
COKPAWEHHO20
YMHOMCEHUA.
X00 uccnedosanusn
1. 3anonnume 4 cmonbey

YMHOMHCEHUS.
Xo0 uccneoosanusn

1. 3anonnume 4 cmonoey

maonuyol. maoauysl.

1 BN E N E GRS

zcaea- | | o= | |2
HEICENN HGOGO R
slemen= | | flalemen= | [=eaerfaenen
sl0w505= | | f50e500r5= | [=reamnes fSlersines= [
cleomia=| | s eama=| [=nremia Relramea= e
TEoen= | | f7[Emem= | |=swrscw f7[Eme- |6

2. Kax evipasicenue 2. Kax evipasicenue 2. Kax svipascenue
u3 2 cmonoya 3anucamso u3 2 cmonoya 3anucamso u3 2 cmonoya 3anucamso
Kopoue? — 3anuwiume Kopoue? — 3anuwiume Kopoue? — 3anuwiume

6 3 cmonbey maobauyol. 6 3 cmonbey maodauybl. 6 3 cmonbey maobauybol.

Korna yuamniuecs: 3anogHmINA TabIUIy, YUUTENb MPOCUT UX BBIICHUTH, €CTh JIU
HEYTO O0IIee B YCIOBHUSX M OTBETaX MPEAJIOKEHHBIX YIMPaKHEHUH M MOXKHO JIU
BBIPAKEHUS BO 2-M CTOJIOIE 3amucaTh Kopoue (3 atam opopmiteHus 10cku). [loayuns
OTBET, YUUTENIb 00paliaeT BHUMaHUE Ha TO, YTO OHU (DAKTHUUECKH YXKE MPUCTYIHIU K
MCCIIEIOBaHUIO TeMbl ypoka. Kilacc mnepexoguT K OOCYXIEHHIO MOJYyYEHHBIX
pe3yIbTaTOB. YUYCHHKH 3aMEYal0T, YTO BO BCEX CIy4asX pe3yJbTaTOM yMHOXCHHSI
CIY’)KUT TpPEXWIEH, y KOTOPOTO TMEPBBIM HWIEH MPEACTaBIsACT KBaJpaT TEPBOTO
CJIaraéMoro JaHHOTO JABYWICHA, BTOPOW — YyIBOEHHOE MPOM3BEIACHHE TEPBOTO U
BTOPOIO CJIaraeMblX, a TPETUH — KBaJApaT BTOPOro ciiaraeMoro. Takoi aHaiu3 Jaeiaet
KaXK1asi rpymna, M KaXIblil BapuaHT MNpPOTrOBapUBAaeTCs BCIyX. B KOHIIE KOHIIOB,
yuaniiecs: 6e3 TpyJa 3aluchiBaloT o0IIyro (Gopmyiny KBaapaTa CyMMBbI aBydisieHa. 1
OBICTPO «OTKPHIBAIOT» (POPMYITYy PA3HOCTH KBaJpaTa JABYyUJICHA.
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[Ipoananu3upyiiTe coaepkaHue U OpPraHU3aLMUIO0 ITOW padOThl U BHIOEPUTE TE
yTBEPKJIEHUS (BBIBOBI), KOTOPBIE XapakTepu3ytoT 3 (HEKTUBHOCTH pabOTHI Ki1acca!

a) Takas wuccnegoBaTelbckasi paboTa BBI3OBET OrPOMHBIA HMHTEpEC Yy
IIKOJIbHUKOB, U HECOMHEHHO MOCIOCOOCTBYET pPa3BUTHI0O MX YMEHHS paboTaTh
B KOJUICKTUBE

0) VYuenuku pemranu He HpoOJeMHYI0 3amady (crenupuyeckoe coJliepKaHue
JTamna aKkTyalu3aluy 3HaHW), TPeOYIOUIYyI0 HOBBIX 3HAHMM U YMEHUH, a TUIOBYIO
3aia4y (YMHOXKEHUS JJBYX MHOTOUYJICHOB).

B) Hecmotps Ha To, 4To mpoOiemMoil 3amaun cHOpMYITHPOBAHO HE OBLIO, HA
MaTepuange THUIOBOM 3agaud ObUIO OPraHM30BAHO HACTOAIIEE HCCIEIOBAHHE
(sxCnepumenm — nocmanogka 3a0ayu — 2unomesvl N0 €€ PeueHUio — 8blB00: HOBOe
3HAHUe — MameMamuieckoe 000CHOBAHUE PEe3YTbIMAMO8 IKCNePUMEHMA).

r) Kaxneni yuenuk (rpynmna) pemwi(a) mo OJHOW THIIOBOHM 3amave, MpHUYEM
pe3ysbTaThl pEIIeHHs MOIVIM OBITh 3alMCcaHbl MO-pa3HOMY, Hampumep, 7 rpynmna
MOTJIa TIPEJIOKUTh TAKUE BAPUAHTHI 3aIHUCH:

B+hE+k)=|  [=64+16k +k
| [=k+16k+64

| =64+k 16k

Kak B 3TOM ciydae y4yeHUKH, U3y4dasi TaOJIUILy, JOJKHBI IPUIATH K BBIBOAY: «BO
BCEX CIIy4asX PE3yJIbTaTOM YMHOKEHHS CIYKUT TPEXUIEH, Y KOTOPOTO MEPBBIA YICH

MPEACTABISIET KBaJApaT IEPBOrO CJIAraéMoOro JAaHHOTO [JBYWIEHa, BTOPOH —
YABOCHHOE MPOM3BEACHUE MEPBOTO U BTOPOTO ClAraeéMbIX, a TPETHH — KBaapar
BTOPOTO CJIaraemMoro»?

n) Bompoc: «MoxHO 1M BBIpaXeHUS BO 2-M CTOJOIE 3amucath KOpoue?»
c(OpMyJIMPOBAH HEKOPPEKTHO U HE SBJSETCS OCHOBOMW Il MCCIIEIOBAHMUSL.

¢) Conepxanue pabOThI TPEJCTABICHO ICHCTBHSIMU C BBIPQKCHUSAMH BYX
BU0B: (1) ABy4JIeH — cymMMa JIBYX MEPEMEHHBIX, (2) IBYWIEH — CyMMa MEePeMEHHOM
U HaTtypaidbHoro uucia. [lomoOHas «HEBapMATUBHOCTBH» HE TO3BOJHUT YYCHHKAM
B IMOJTHOM Mepe OIEHUTE 00ITHOCThL (hOPMYJIbI, TPOBECTHU JabHEHIIIEE UCCIIeI0BaHuE,
Jake caMoe dJIEeMEHTapHOe, HapuMep, BEIYUCTUTH mpousBeacHue (8+K)(k+38).

) BBbI3bIBaCT  COMHEHHWE, YTO YUYCHUKU «OBICTPO «OTKPHIBAIOT» (HOPMYITY
Pa3HOCTH KBajpaTa ABY4YIEHa» U CMOTYT MPUMEHUTH 3Ty (HOpMYIy ISl BBIPAKEHUS
(8—k)(k—8).

[Ipomomkure mNeyeHb BBIBOJAOB, XapaKTepHU3yHOMMX 3()(PEKTUBHOCTH pPabOTHI
KJIacca Ha ATare aKkTyaln3aluy 3HaHUH
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169. Oran akTyanu3anuu 3HaHUM ypoka 1Mo TeMe «DPopMyibl COKPAIIEHHOTO
yMHOXKeHUs» (7 Kiacc) y4MTeNb pENIMi MPOoBeCTH B (opMe KOJUIEKTHBHOTO
MCCJIEIOBaHMSI, OCHOBAHHOTO HEMOCPEACTBEHHO Ha peQUIeKCUPYIOIIEM HaOII0ACHUH
(MBICTIGHHOM aHaju3€) 3a JNEUCTBUSIMHU YUHUTEIS, BBIMOIHSIOMIETO MOCIIEI0BATEIbHO
YeThIpe MPeoOPa3oBaHUs C ABYWICHOM, IPEACTABICHHBIM CyMMOit 8 u K.

VYuutens. [lpeactaBuM Kaxkioe U3 NPOU3BEACHUN B BHJIE MHOTOWICHA B
CTaHJApTHOM BUJE, TO €CTh:

(8+k)(8+k) = 64 + 8k + 8k + k’= k*+ 16k + 64 (1)

(8+k)(k+8) = 8k + k’+ k8 + 64 = k*+ 16k + 64 (2)

(k+8)(k+8) = k’+ k8 + k8 + 64 = k*+ 16k + 64 (3)

(k+8)(8+k) = k8 + 64 + k*+ 8k = k*+ 16k + 64 (4)

[lepBoe mnpou3BeneHUE MOKHO MPEACTAaBUTH B BHUAE CTENEHU . (OOBICHUTE,
mogemy?): (8+k)(8+k) = (8+k)? (5)

B KBaApaTHOM TpéXquHe CB060,Z[HBIﬁ YJICH MOXKHO 3alluCaThb B BHJC KBaJpaTa:
k?+ 16k + 64 = k*+ 16k + 8 (6)

Pe3ynbTaThl HaOMIOCHUST yJallllecs 3aliChIBalOT CAMOCTOSTEIHHO B TETPaAJIH,
3aTreM, TI0 TpeOOBaHUIO yuduTeNsi O3ByuuBaroT. Bce chopmynupoBaHHbIE
YMO3aKIIIOUeHHsI (PUKCUPYIOTCSI Ha JOCKE U MOJBEPraroTcs aHaiu3y (U CYIIHOCTh U
cama (GopMyIupoBKa). 3aTeM, (OPMYITUPYETCs MEPBBIN 000OIIAOIINI BHIBOJ:

(k+8)* = k®+ 16k + 64. Ero cioBecHast hOpMyTHPOBKA TAKOBA:

[Tocne 3TOrO BBISCHACTCS, KaK U3MEHUTHLCS Pe3yJIbTaT, €CJIU BMECTO 8 3amucaTh
onHOwIeH, Hampumep, 8K° wmm 8m’. YdammMcsi NMpegoCTaBISIETCS BO3MOXHOCTB
CaMOCTOSITEIILHOTO BBIOOpA OJJHOUJICHOB JIJII SKCIIEPUMEHTOB ¢ (hOpMYJIOi KBajpara
cymmbl. Ha 3TOM 9Tarne npoucXoauT yCBOEHHE HOBOTO TEOPETUUECKOTO TTOJIOKESHHS —
(bopMyIIbl KBaJpaTa CyMMBI.

3ateM, GOpMyITHpYeTCsl BTOPOH 0000MmAONLIHMil BEIBOL, (Xx+y)° = x°+ 2xy + ).
Ero cioBecHast hopMyIupoBKa TaKOBa:

Ilepen kmaccoMm crTaBUTCSA PsJ 3a7a4-BONPOCOB: KaK HM3MEHHUTCS 3HAUYCHHE
Ka)XJ10T0 BbIpakeHUs 1-4, eciiu B 0JJHOM M3 CKOOOK MOCTABUTH 3HAK «MUHYC», B JIBYX
CKOOKaxX TOCTaBUTh 3HAK «MHHYC». KOJUIEKTHUBHOE HCCIIEIOBAHHE STUX BOIPOCOB
(bopmynupoBKa M MPOBEPKa TMIIOTE3) MO3BOJISIIOT C ONEPEIKEHUEM MPUUTH K HOBBIM
dbopmysamM COKpaIEHHOTO YMHOXKEHHSI — PA3HOCTH KBaIpaTOB M KBAJIpaTy Pa3HOCTH.

BrinuimmnTe 0CHOBHOUM HEAOCTATOK B PACCYKACHUSAX YUUTEIIS.
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170. MHOoTHE ®3 YTBEpPXKACHHWH, BBIpaKaeMbIX (HOpPMYyIaMu COKPAIIEHHOTO
YMHOKEHHSI, TOIYCKAOT

a) HarJIsAHO-TEOMETPUUYECKYIO MIUTFOCTPALIUIO,

0) HE MOJHOCTBIO CTPOTHUE PACCYXKIEHUs, TPeOYIOINe UCTIOIb30BaHUS METOJA
MaTEMaTUYECKON MHAYKIIUY IS IPUAAHKS UM IIOJIHOM CTPOTOCTH,

B) IIOJHOCTBIO CTPOTHE PACCYKIEHUS, UCIIOJIb3YIOLIUE YCIOBHSI pa3peIIMMOCTH
ypaBHeHu#l Buaa ¥(x) = a, rue ¥ — uzyyaemas syeMeHTapHas QyHKIus,

I') MOJHOCTBIO CTPOTHE PACCYXKIEHUS, ONMUPAIOIIMECS HA OCHOBHBIE CBOMCTBA
apumeTryecKkux JCHCTBHA M HE MHCIOJNB3YIOIIME JPYTHMX CBOWCTB YHCIOBOMN
CUCTEMBI.

a+ b + ¢ 171. Tlpu wusydyeHuu ¢opmymsl KBagpara
X a+ b + ¢ CYMMBI TpEX CIAraéMbIX YYHUTEIb . HPEII0KHUII
ac+ bc +¢2 caenymromyo nHGOpManMOHHYIO MoJenb. C Kakou
+ ab+  b?+bc LelbIo?
a2+ ab + ac a) Jlns nemoHcTpanuu emé oJHOro crocoda

a’ + 2ab + b’+2ac + 2bc + ¢° 3anucu YMHOKCHHUA JIBYX MHOI'O4JICHOB
aHAJIOTUYHOTO YMHOYKEHHUIO YHCEI CTOJIOUKOM.
0) /s mpenocTaBieHUsT ydaluMMCsl BO3MOKHOCTH OCYILECTBIISATh YMHOXKEHHUE
MHOTOYJIEHOB Y100HBIM JJI1 HUX CITIOCOOOM.
B) Jlus peanu3anuu BHYTPUIPEIMETHBIX CBS3CH.
r) Jlug ycuneHus MOTUBALMM K M3YYEHUIO TOXKIECTBEHHBIX IIPEOOpa30oBaHuUM.

a b c d 172. Ilpu wmsydyenun GoOpMyIsbl KBaapara
CyMMBI Tp€X M Oojee cllaraéMbIX Y4HTElb
IPEJIOKIIT  CIEAYIOIYI0 HH(POPMALMOHHYIO

al| a ab ac

moaeib. C KakoH 1Ieab0?

bl ab b2 bc a) Jls JEMOHCTpAllUM €€  OJHOTO
crioco0a 3aMucH YMHOKEHHUS JIBYX
MHOTOWICHOB  QHAJIOTHYHOTO  HAXOXKICHUIO
C| ac bc c? TUTOIIA T TIPSIMOYTOJILHUKA.

0) Jlms meMoHCTpanuy OJTHOTO M3 PaHHUX

meTonoB anreops (Apesnsis ['penus, reometpus

d KaK OCHOBa MAaTEMAaTHKH M  ONPCACICHUS
anreOpandecKux onepanuim VTS
TCOMETPUYCCKUX BEIMYMH — WHTETpaIUs C

nuHuen «MatemMaThKa B UICTOPUYECKOM Pa3BUTHI))
B) Jlns neMoHcTpanuu CBSI3M MEXIy alreOpoi U reoMeTpueH.
r) [ns mpenocraBieHus: ydaliuMcs BO3MOXKHOCTH OCYIIECTBIISTh YMHOXKEHHE
MHOTOWICHOB YAOOHBIM /1JIsl HUX CIIOCOOOM.
n) [ns peanuzanuu NpuHUMIIA HATJISITHOCTH.
e) s ycunaeHus MOTUBAIIMU K U3YUEHUIO TOKJIECTBEHHBIX MPEOOPa30BaAHUIA.
)
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173. ®opmupoBaHHEe HABBIKOB TOXKICCTBEHHBIX MPe0Opa3oBaHuii Oosiee OBICTPO
MPOTEKACT, €CIIU YUUTENb JOOMBACTCS OT y4aIluXCsl

a) BOCHPOM3BEACHUSA U3YyYCHHBIX (HOPMYII,

0) BOCHPOM3BEACHUS MPABWI M AJITOPUTMOB, OCHOBAaHHBIX Ha MPUMEHCHUHU
U3y4YeHHBIX (HopMyI,

B) BBIJCICHHS BBIPAXCHUS I TNPeoOpa3oBaHUs W3 JaHHOTO (Hampumep,
1003 - 997 - 9),

r) 3anucu GopMyI Il KOHKPETHBIX BBIpAKEHUH, (HaIpUMeEp, HY>KHO 3amucaTh

dbopMyiTy KBaJpaTa CyMMbI BBIDOKEHUH X U — ),
X

n) onpenenenus OJ13 npeodbpazyeMoro BeIpaKeHUsI,

e) omnpeaenenus O[3 moaydnBIIUXCS TOXAECCTB,

) YCBOECHUS Pa3HOOOPa3HBIX CIIOCOOOB JTOKA3aTEIbCTBA TOXKICCTB,

3) YCTHOTO BBINOJTHEHUS HEKOTOPBIX MPEOOpa3oBaHU B MPOIIECCE PEIICHHUS
3ajad,

M) YCTHOTO BBIMIOJIHEHUSI HEKOTOPBIX MPEe0OPa30BaHUI IIPU YCTHOM CUETE.

174. JlaiiTe Ka4yeCTBEHHYIO OILIEHKY (XOpOIIOo, < OTIMYHO, MPEBOCXOJIHO)
pe3yibTaraM JIeSATEIbHOCTH IIKOJbHUKOB (7 KJacc) MO PEHICHUI0 3aJayu:
«PazokuTE Ha MHOKHTENH: X + 6x + 5»

VYuennk | Penrenue Onenka

A A6 +5=x+6x+6-1=x"~1+6x+6 =
=(*-1)+(6x+6) =(x—D(x+1)+6(x+1) =
=(x-1+6)(x +1) = (x +5)(x +1)

b X+6x+5=xX"+5x+x+5=x"+x+5x+5 =
=(?+x)+(Bx+5) =x(x+1)+5(x+1) =
=@ +(x+1)

B 3ameqaeM, 4TO K03(hGHUIHEHTE MHOTOUICHa ax” + bx + ¢

CBsI3aHBI OTHOIIEHHEeM b = a + C, moatomy ax’ +bx + ¢ =
—ax*+@+cx+c=ax’+ax+cx+c=
=ax(x+1)+cx+1)=(ax +c)x+ 1);
x*+6x+5=(x+5)(x +1).

MOKHO ce1aTh Tak: C = b — a, Torma ax> + bx + ¢ =
=ax*+bx+b-a=ax*-a+bx+b=
=a(x*-1)+bx+1)=alx—(x +1)+bx+1) =

= (a(x—1) + b)(x +1) =(ax + b — 1)(x +1), — HO mepBHIii
BapUaHT KOpOYE.
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175. Yuurens 3aman mpeaBapsrollee JIOMalIHEE 3aJaHue K YPOKY H3YUCHHS
HOBOTO Matepuana 1o teme «lIpousBeneHue pasHOCTH U CyMMBI ABYX BBIPQKECHUN;
IS 9TOTO OH pa3padoTai pa3gaTouHbId MaTepHal ¢ eYaTHOW OCHOBOM.

DamMunns UM YUCHHKA

D rovosumcs k usyuenuio
HOBOM TE€EMBbI
496. BosBeauTe B KBAJPAT OJHOUYIEH: 1 ..
1) 2a; 3) 3b%; 5) 0,3x; 7) §@*b’ct;
2) a?; 4) 7x%; 6) 0,4y52%; 8) 1L mbn.
497. 3anumuTe B BUAE BBIPAKCHUI: 3
1) cymmy uncen a u c; B aTom cTonbue oneHuTe
2) pasHOCTL yMcCes m u 7; 1o 10-0ayu1pHOH 1Kae
5) pasHoCTh KBagpaTOB YMCEN X U Y. 3aTaHAI (xenanne B
peHII/ITI)) BBIIIOJIHCHUN
Nel | Bemonnaute 3aganue Ne 496
No2 | 3amenuTte B Ne 496 nepeMeHHyI0 a HA CyMMY (X + V)
Ne3 | Boimonuute TpedoBanue 3agaun Ne 496 ¢ yuérom
YCIIOBUS 2
Ne4 | Onuurute TpyaHOCTH, KOTOPBIE Bl UCIIBITANN HPU
BBIITOJIHEHUN Ne3
No5 | Ecnu Bam ynanoch BeIOIHUTE Ned, TO onuiuuTe
MCIIOJIb30BAHHBIN BaMU MPUEM
Ne6 | Ecnm ymanoch BeIOMHUTE Ne4, TO Bbl HaBEpHSKa
0OHApPYXHJIM HEKOTOPYIO 3aKOHOMEPHOCTH, OTHUIIINTE
e€.
Ne7 |Haiigure B 3amanuu Ne 497 moHATHE, ONUCHIBAIOIIEE
3aKOHOMEPHOCTH U3 Neb.
Ne® |BrmmonauTe 3aganue Ne 497
NeQ | BeimoniHuTe UK 3a1aHuid Ne2-7 rnpu ycioBuu
a=x-y
Nel0 |ITo pe3ynpTaTaM BCeX BBITTOJIHEHHBIX BAMU 3a/IaHUIA

nornpoOyiiTe chopMyaMpOBaTh P MPOOIEM AT

JAIbHENIIEr0 N3YYEHUs

HCO6XOI[I/IMOCTI/I HHI[HBHI[yaHBHOfI TPACKTOPUU U3YUYCHUS TCMBbI,

910 OBLUIO CIAEIAHO C LENBIO:

a) BBIABJICHHA YPOBHA CAMOCTOATCIBHOCTH YYalICroCsd W IIOCTPOCHUA IIpH

0) MOTHBAIlUM BBINOJHEHHS JIOMAIIHUX 3aJaHUil BOOOIIE W JaHHOTO, B
YaCTHOCTH;

B) OpraHuzaiuu 0a30BOro MOBTOPECHUS;

r) pa3HooOpasusi GopM yueOHOMN eATeIbHOCTH;

1) (GOpMUPOBAHUS AITOPUTMUYECKOTO MBIIIJICHNUS,

e) QopMmupoBaHUS  IO3HABATEIBHBIX  YMEHHUM

(bopMyIUPOBaTh TUIIOTE3Y, TOKA3bIBATh WIIM ONIPOBEpraTh e¢);
K) (OpPMUPOBAHUS PETYJISATUBHBIX YUEOHBIX IEUCTBUN (CAMOKOHTPOJIS).
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176. Yuurens npoaeMOHCTpUpPOBaN oOpasel] perieHus 3aaayu Buaa: «Haigute
BTODOH MHOXHTEIb B PA3IOKCHHH MHOTOWICHa x° +5x—3= (x + 3)(...)».

2X%+5x — 3= (x+3)(...+...)
2x°+5x — 3= (x+3)(2x+a)
2x*+5x — 3= 2x*+6x+xa+3a
— 3=x+txa+t3a
0-x=3=(l+a)-x+ 3a
0=1+ta u -3=3a

2x%+5x — 3= (x+3)(2x-1)

Coo0mmi1, YTo METOH, KOTOPBId OH MPUMEHUI,
Ha3bIBACTCS METOJIOM HEOIpeIEeIEHHBIX
KOA((UIUMEHTOB, U MONPOCUJ, HA OCHOBAHWUU
IPUBEIEHHOTO PEIICHUsI pa3padoTaTh aJrOpUTM
pelIeHUs] aHAJIOTMYHBIX 3aJad.  Yyammecs ¢
HEOXOTOW MPUCTYNWIH K BBIIOJHEHUIO 3aaHus,
HO OBUIM M TaKue, KTO OTKAa3aJCsl BBINOJIHATH
3TO  3aJaHue  HUCXOAd W3  CIEAYIoIuX
cooOpakeHMii: «3ayeM NPUMEHSATH - KaKOH-TO
HEIMOHATHBIM METOJ, KOTJa IOCTaTOYHO MPOCTO

HalTH KOPHH KBaJpaTHOro TpEéXuwieHa (PEHIMTh COOTBETCTBYIOIIEES KBAJPaTHOE
YpaBHEHHE), a 3aTeM pa3JIoKUTh OSTOT MHOIOYIEH Ha MHokuTenw». Kakue
apryMEHTHI B [10JIb3Y U3Y4YEHHUS HOBOT'O METO/A JOJKEH IIPUBECTH YUHUTEIb?

177. Kakue crocoObl pemieHust 3anad. Buja: «Haiigure BTOpoW MHOMKUTEIb
2
B Pa3IOKEHUH MHOTOWIeHa X~ + 5x — 3 = (x + 3)(...)» MOXeT MpPOJAEMOHCTPUPOBATH

Y4HUTEIB?

a) BBIJICJICHUE TIOJHOTO KBajpara (KyOa, KBapThl U IIP.) YUCIIA,

6) JleJIeHue MHOTOWICHA Ha JABYUIEH (IPyroi MHOTOUWICH MEHBIIICH CTETICHH ),
B) METOJ HEOIpeaAeEHHbIX KOI(PPHUIIMEHTOB,

I') Haxo0XXJIeHHE KOPHEH MHOTOWJICHA C UCIIOJIb30BAaHUEM JUCKPUMHUHAHTA,

71) HaxO0XXJIeHHE PaIMOHAIbHBIX KOpHEW MHOTOWIEeHA 1Mo cxeme ['opHepa.

[IponemoHCTpUpPYTE €TO.

e
T

99



178. Ypok wuzydenust popmMya COKpPaIIEHHOTO YMHOXEHHUS — KBagpaT U KyO
ABYWJIEHA — YYUTEJIbh Hayaj C MOBTOPEHUS aIrOPUTMa YMHOXCHHS MHOTOYJICHOB U
Pa3NIUYHBIX CIIOCOOOB 3allMCH ATOTO YMHOKEHHs. B Xxome Oecenbl BBISICHHIIU, YTO
(a +b)" =(((a +b)- (a +b))- (a +b))-...- (a +b)= ... =(a +b)"*- (a +h).

JpyrumMu  cioBamu, uTOOBI IpenactaButh (a +b)"B  crammaptHOM  BHzE
HeoOxoaumo (a +b) ymHOXUTH Ha (@ +D), pesyapTar ymHOXUTh Ha (a +b) u T.0. A
yMHOXKeHHe Ha jaBywieH (a +b) cBoauTcs K yMHOXKEHHIO KaXKIOro diieHa
MHOTOYJICHA Ha d, yMHOKEHUIO Ka)XJIOTO YICHa MHOTOWICHA HA D ¥ cyMMUpOBaHHIO
MOJYYCHHBIX pPe3yNbTaToB. JlOrOBOpMIMCH YMHOXKEHHE Ha a 00O3HayaTh CHHEH
CTpEINKOH, a YMHOXEHHE Ha D — KpacHOH, mpejicTaBiisisi pe3ybTaT B BUAE CXEMBI.
[Tonmyumocs ciemnyromiee.

a + b
a’ + ab + ab + b?
5 + 2 ab + b?
/\ _— T~ /\
a® + ah + 2a%h + 2ab’> + ab® + b’
a’ + 3a’h + 3ab? + b

a4/+\ a® + 3a% + 3a%h* + 3&%h* + 3ab® + ab® + b
al + 4a%p + 6a’b? + 4ab® + b

Hackomnbko 1ienecoo6paseH Takoi MEeToAuIeCKuii mpuém?

a) HewnenecooOpa3eH, TMOCKOJbKY =~ OTHHMAaeT  MHOTO  BPEMEHH  OT
HETOCPEICTBEHHOTO U3YUYEeHHSI BOBMOXKHOCTH TIPUMEHEHUsT POopMYIT KBajipaTa u Kyba
CYMMBL.

0) HemnenecooOpazeH miis ypoka H3y4eHHUS HOBOTO MaTepHuaja, HO BIIOJHE
BO3MOXEH Ha YPOKE OBTOPEHMS U 0000IICHHs MaTepuara.

B) HeuenecooOpa3eH, MOCKOIbKY HE OTJIMYAETCS OOIIHOCTHIO: TIO3BOJISIET
BBIBeCTH (OpMYJIBI KBajipaTa M Ky0a CyMMBI, HO HE TIO3BOJISICT BBIBECTH (HOPMYJIBI
KBaJpara u Kyoa pa3HOCTH.

r) llenecooOpazeH B MaTeMaTHYECKHUX Kiaccax M Kjaccax ¢ YriayOJIeHHBIM
M3YYCHUEM MaTEMAaTHKH.

n) LlenmecooOpa3eH, MOCKOJIBbKY MO3BOJSET pPeajnu30BaTh BHYTPUIPEIMETHbIE
CBsI3U (MHTETpAIUs CO CTOXAaCTHYECKOW JTUHUEH IIKOJIBHOTO Kypca MaTEMAaTHKH).

e) llenecooOpa3zeH, ecimu pe3ynbTaThl OymyT OOOOIIEHBI M HMCIOJB30BaHBI B
JaJIGHEHTIIeM TTPH H3yYSHUN MaTeMaTUKH.

k) llemecooOpa3zeH, TMOCKOJIBKY JEMOHCTPHpPYET eme OJWH  CHOCo0
MOJICIIUPOBAHUS TIPOIIECCa PEIICHHUS.
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179. Ypok wuzydeHust popMya COKpaIIEHHOTO YMHOXEHHS — KBagpaT U KyO
ABYWJIEHA — YYUTENh Hayaj C MOBTOPEHUS aITrOPUTMa YMHOXECHHS MHOTOYJICHOB U
Pa3NIUYHBIX CIIOCOOOB 3allMCH ATOTO YMHOKEHHs. B Xxome Oecenbl BBISICHHIIU, YTO
(a +b)" =(((a +b)- (a +b))- (a +b))-...- (a +b)= ... =(a +b)"*- (a +h).

JpyrumMu  cnoBamu, uTOOBI mpenactaButh (a +b)"B  crammaptHOM BHzE
HeoOxoaumo (a +b) ymHOXUTH Ha (@ +D), pesyapTar ymHOXUTh Ha (a +b) u T.0. A
yMHOXKeHHe Ha jaBywieH (a +b) cBoauTcs K yMHOXKEHHIO KaXKIOro diieHa
MHOTOYJICHA Ha d, yMHOKEHUIO Ka)XJIOTO YICHa MHOTOWICHA HA D ¥ cyMMUpOBaHHIO
MOJYYCHHBIX pPe3yNbTaToB. JlOrOBOPWIMCH YMHOXEHHME Ha a 00O03HayaTh CHHEH
CTpEINKOH, a YMHOXEHHE Ha D — KpacHOH, mpejicTaBiisisi pe3ybTaT B BUAE CXEMBI.
[Tonmyunocs ciempyromiee.

a + b
a + ab + ab + b
a2\ + 2 ab + bz\
a® + a’b + 2a% + 2ab®> + ab® + b?
a’ + 3a’b + 3ab? + b®

a' +\ a’ + 3a’b +\ 3a’h® + 3a’h’ +\ 3ab® + ab® +\ b’
at + 4a’h + 6a’b’ + 4ab’ + b’

CdopmynnpoBaB BCEBO3MOKHBIE THIIOTE3bI, @ 3aTEM U BBIBOJIbI OTHOCUTEIHHO
MCIIOJIb30BaHUsL ATOr0 crocoba st BhIBOAA (OpMyN COKPAIIEHHOTO YMHOXKECHHSI,
JieBasi 4acTh KOTOPBIX MPEACTABIICHA CTENEHBIO ABYYIEHA, YUYUTEIb MPEIIO0KUI
ydaluMmcs B KayecTBE JIOMAIlHErO 3ajJaHus 3ajgauy: «Bce MyX4YuHbl JIUHACTUU
I'opoxoB xuByT poBHO 70 JieT, ¥ 3aBOAAT 1O cbiHy poBHO B 30 u poBHO B 40 ner,
KOTOpbIE€ MPOAODKAIOT JuHAcTHI0. CKOJIBKO BCETO KUBBIX MYXUYHMH OyIyT B
nuHactuu ['opoxoB Ha 301-ii rog co THS pOKACHUS OCHOBATEIS TUHACTHU? ».

Kakoe oTHOmIEHNE 3TA 3a/1a4a UMEET K TeME ypoka?

a) Hukakoro, 3To mpocTo 3aHMMATENbHAsA 33/7a4ad, BKIOYEHHAS B JIOMAUIHIOKO
paboTy C LIENIbIO YCHJIEHUSI MOTUBALIUU K MIPEAMETY.

06) Pemaetcs ¢ ucnonb3oBaHuEeM (POPMYJT COKPAIIEHHOTO YMHOKEHHUS.

B) Pemraercs mo ToM ke cxeMe, KOTOpas IO3BOJWIA BBIBOJUTH (HOPMYIIBI
COKpAIIEHHOTO YMHOXXEHHsI, JieBash 4YacThb KOTOPBIX TMpEACTaBiIeHa CTENEHBIO
JBY4JICHA.

r) Cpa3zy cka3aTh HE TOJY4HUTCS (MOXKET OBbITh, CBSI3b U €CTh), HY)KHO CHauaja
3a/la4y PEelInTh.

n) CroxkeTHas 3aqada HE 00s3aTeIbHO JOJDKHA HMETh OTHOIICHHE K TEeMe
ypoKka, 0COOCHHO €CJIM OHa BKJIFOUCHHSI B JIOMAIITHEE 3aJJaHue.
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180. Ypox moBTOpeHHs U 0000mmeHHs Marepuana mo Teme «Paznoxxenue
MHOTOYWICHOB HAa MHOXHTEJIM» YYUTEIh HaYal U Pa3paO0TKU aITOPUTMOB PEIICHUS
HEKOTOpPBIX THUIIOB 3amad  (KOJUICKTMBHas paborta). Hampumep, anroputm
TPYIITUPOBKU «IIO CTEIICHIM:

(1) I'pynmupoBKa «I0 CTCICHIM:

Fa—a-F+1=(a-F)—(@a-1)=..

(2) BeiHeceHne 061ero MHOKITENS B Ipymmax: ...=c(a —1) —(a —1) = ...
(3) BeireceHne 061mero MEOKUTENS: ...= (a —1)(c? —1) = ...
(4) [Ipumenenne ¢GopMya COKPAMEHHOTO YMHOXKEHHS Ui JabHEHUIIEro
pa3JIoKEHUS Ha MHOXKHTEIIH PA3HOCTH KBAAPaToB: ...= (a —1)(c -1)(c + 1)
JlaiiTe Ha3BaHUS JPYTHM aJTOPUTMaM.
AJroputm

(1) Beimenum mosTHbIN KBaJpaT pa3HOCTH:
XX =27 = [(®)? 2(°) 3+3] -F -27=(x"*-3)?-36=

(2) 3armineM B SIBHOM BHJIE Pa3HOCTh KBaipaToB: ...= (x>—3) % —6% = ...

(3) [TpumenuM  GopMyly COKPAIIEHHOTO YMHOKEHHS ISl Pa3joXKEeHUsS Ha
MHOKUTENIA PA3HOCTH KBAJIPATOB: ... = (K =3-6)(x*-3+6)=..

(4) YIIpoCTHM BBIPasKeHIs, CTOSIIME B CKOOKaX: ... = (x° —9) (x* + 3) =...

(5) Bocmonb3yemcs emi€ pasz popmyioi pa3HOCTH KBaIPaTOB:
=(x—=3) (x+3) (*+3).
AJroputm
(1) PaGotaem ¢ mpaBOil YACThIO: TPYIIUPYEM MHOXXUTEIN JIEBOM YaCTH,
TOATOHSISD MO TPEXWIEH, CTOSAIINUN B MIPABON YaCTHU:
[(x + Dx +4)] -[(x + 2)(x +3)] +] = (x’ +5x +5)’
(2) YMHOXXEHHEM TMOJyYaeM  KBaJpaTHbIE TPEXWICHBbI, OTIMYAIOIIACCS Ha
CBOOO/THBII YJICH:
[x°+ 5x + 4] <fx 2+ 5x+ 6] +1 = (x* +5x +5)
(3) «Opranuzyem» IpOU3BEICHUE «PA3HOCTH HA CYMMY»
[(x*+5x+5) 1] [(x*+5x+5) + 1] +1 = (x* +5x +5)
(4) [MpumensieM K POU3BEACHHUIO (GOPMYITy pa3HOCTH KBAAPATOB:
[+ 5x+ 57 —1] +1 = (x* +5x +5) °
(5) [MpousBoauM AeiCTBHS CO CBOOOMHBIMU YJICHAMH — BBIAECISIEM KBajapaT U3
MOJTYIMBIIICTOCS YUCIIA:
(C+ 5x+ 57 —1+1=(x*+5x +5)?
(6) [MTpumensiem hopmMyry pa3HOCTH KBaAPATOB:
(° + 5x + 5)° = (x* +5x +5) 2
JI1s1 OCBOCHHST M BO3MOXKHON KOPPEKIIMH KaKIOro ajJropuTMa paspaboTraiTe 1o
OJTHOMY 3aJaHUIO0
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181. Kak MOHO HCIIOH30BATh CIAEAYIOMINUE TEKCTHI (3aa4HbIe KOHCTPYKITUH)?

Bapuanr 1 Bapuant 2
1. IIpencraBbTe B BUJE MHOTOUJICHA 1. IIpencraBbTe B BUJE MHOTOUJICHA
BBIPAKEHUE BBIPAKEHUE
0,5z%(2 — 0,52°) 2(05-47) 7
2. YIpocTUTe BhIpaXKEHHE 2. YIIpoCTUTE BBIpAXKEHHE
=3y 2-+1.29(5y +3) 1.3y"(4~y) - 29(2,6y + 7)
3. [IpeacraBpTe B CTaHAAPTHOM BHUIE 3. [IpeacraBbTe B CTaHAAPTHOM BHUIE
(2—x)(x + 6) (x+12)(5-x)
4. YpocTuTe BhIpaXKeHUE 4. YpocTuTe BhIpaXKEHUE
(3-0,5t)(0,5 + 4t) — (5t +7)(9t — 8) (3+0,1t)(5 +2,4t) — (bt -2)(11t +1)
5. BriHecuTe 00IMii MHOKUATENH 32 5. BriHecuTe 001IMii MHOKHATEND 3a
ckoOkn 53m?n — 35mk® ckoOku 27m°n — 72mk’
6. Paznoxure Ha MHOXKUTEIH 6. Paznoxure Ha MHOKUTEIH
25a’b — 15ab° 24ab — 14ab*
7. Paznoxure Ha MHOKUTEIH 7. PaznoxuTe Ha MHOXKUTEIH
a’b — ab® 16a’c —ac®
8. [IpeacraBbTe B BUJIE TPOU3BEIACHUS 8. [IpeacraBbTe B BUJIEC TPOU3BEACHUS
OJIHOYJICHa Ha MHOTOWICH OJIHOWJICHAa Ha MHOTOWICH
125a°h°c + 625ab°c’ 121a°bc® + 132a’bc’
9. Pemmmte ypaBHEeHUe 9. Pernte ypaBHEeHUE
x°~0,5x°=0 2X°+ x°=0
10. IlpencraBpTe B BUIC MPOU3BEICHUS 10. IlpencraBpTe B BUAC MPOU3BEICHHUS
MHOTO4JICHOB MHOT'OYJICHOB
2X — 7y + ax — 3,5ay 4x + 12y — ax — 3ay
11. Pemute ypaBHEHUE 11. Pemute ypaBHEHUE
x—Z_L-HI.: x—2+x7-|-1:3
3 4 5 4

12. 3HavyeHME TIEPEMEHHOM a TakoBO, 4T0  12. 3HaueHHe IepeMEeHHOH D TakoBO, 4TO
3HAYCHHUEC BBIPAKCHUS a*+ 503 paBHO  3HAYCHMC BBIPAXKCHUA b*+5b+1 paBHO
21. HailTu 3Ha4€HUE BbIpaXKEHUS 1. HaiiTu 3HaueHnE BbIpaXKeHUS
2a° + 10a + 7. 2b* +10b + 7.

a) B Ka4eCTBE IMArHOCTHYECKOU paOOTHl (MOHUTOPHHT Ka4eCcTBa 3HAHUN);

0) B KayecTBE JOMAIIHEro 3aJaHusi JJi1 TMOATOTOBKM K MPEACTOSLICH
KOHTPOJILHOH padoTe:

B) JUISI JBYXBapMAHTHOW CAMOCTOSTEIBHOW pPabOThI  KOPPEKTHUPYIOIIETO
xapakTepa (Ha ypoKe KOPPEKIUU 3HAHUM );

r) JUIsl ABYXBAPUAHTHOM CaMOCTOSATEIbHON paboThI;

1) s WHAUBUAYAJTbHONM CaMOCTOATENBbHON pabOThl  KOPPEKTUPYIOIIETO
xapakTepa (Ha ypoKe KOPPEKIUU 3HAHUM );

€) JUIsl OpraHu3aluy IPOBEPOYHON pabOThl HAa YPOKE;

K) Ui pabOThI B Iapax ¢ MOCJIEAYIOIIEH CAaMOOLIEHKON U B3aUMOKOHTPOJIEM;

3)
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182. [Ipogomkute pa3pabOTKy pEryIsITUBHOM CaMOCTOSITENBbHON paboT Ha
marepuane 3amanus: «M3BectHo, uro a—-b =46, ¢=5. Haiinute 3Ha4YcHHUE
BBIPQ)KEHUS:

B : Y- 4a-b) . 3 2
(1) 4(a—b) +3¢;  (2) c(a—D); (3) c-3@_b) 4) P
CamocrosTenbHas paboTa
1. Haiitn 3HaueHUE BBIpaKEHUS, 3HAUUT
2. N3BectHO, uTOo @ — b = 6, ¢ = 5. HaiinuTe 3HaUCHUE BHIpAYKEHUS:
B : Y- 4a-b) . 3 2
(1) 4(a—b) +3¢;  (2) c(a—D); (3) c-3@_b) 4) P
3. lns Toro, 4ToOBI HaliTH 3HaueHWe BbIpakeHus 4(a—b) +3¢ npu a—b = 6,
¢ = 5, HYXHO
4. J1s Toro, 4ToOBI HANTH 3HaYECHHUE BBIpaKeHUs c(@—b) mpu a—b =6, ¢ = 5,
HYKHO
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183. Ypok koppeknun 3HaHuii mo Teme «lIpeoOpazoBaHue BbIpaKEHUI»
(8 kiacc) yuuTenb HayaJl C aHaJIM3a OIIMOOK, KOTOPBIC ydalluecs JOMYCTHIN IpPH
BBIIIONIHCHUH 3amaHus: «B BbIpaxenmn 4a° —6ab BbIHECTH 3a CKOOKH OOIIHil
MHOXHTENB () — 2a, (6) 4b, (B) — 3d°». B xome Gecelpl BBISCHIIIM, 9TO YYCHHUKH
UCIIBITHIBAIOT CJOKHOCTH C BBIJCICHUEM OOIIEr0 MHOXHTENS «HE SBISIOIIErOCs
o0lUM JenuTesnieM» JMJid BCEX 4YJIEHOB MHorowieHa. YrtoObl chopMUpOBaTH
COOTBETCTBYIOIIEE YMEHUE YUUTENb NPEMIOKHWI yUYEHHKaM JJisi OCBOEHUS
CIEAYIOIINMI aJrOPUTM:

(1) Kaxaplii OHOUWICH MPEACTaBUTh B BHUJIC MPOM3BEACHHUS C YyKa3aHHBIM
MHOKHUTEIIEM, JUTsl YeT0 YMHOXXHUTH M Pa3/ICTUTh Ha 3TOT MHOYKHUTEITb.

(2) BeiHecTH yka3aHHBI MHOXKUTEIH 32 CKOOKH.

(3) B ckoOkax cOKkpaTtuTh, MPH HEOOXOAMMOCTH, IPOOH.

(4) Ykazatp Ha u3menenus B OJ13.

Ha kakoit u3 3a1a4 (a), (0) win (B) y4UTeNb H0HKEH MPOJEMOHCTPUPOBATEH ATOT
anroputM?

a) Ha 3anmaue (a), Tak kak oHa camasi IpOCTasl.

6) Tonbko He Ha 3amaye (a), TaK KaK OHAa HE MOAXOAUT MOJ TOT THUM 3ajad
(BpIIETIEHUE OOIIET0 MHOMUTENS «HE SBIIAIONICTOCS OOIUM JENUTENeM» ISl BCEX
YJICHOB MHOT'OUJICHA), PaJl KOTOPOTO aJITOPUTM BBOJUTCS B MIPOIIECC OOYUECHUSI.

B) Ha 3amaue (0), Tak KaK oOIIMIA 1eTUTEIH 4a2, — 6ab u 4b paBen 1.

r) Ha 3amaue (B), Tak kKak o6wmit genmrens 4a’, — 6ab u — 3a° PaBeH a.

n) Ha mo6o0it u3 3amay.

[IpoaeMOHCTPUPYNUTE AIITOPUTM.

105



184. JIBa yuenuka pemanu 3afgaqy: «Haltu HanOosbiiee 3HAaYCHUE BBIPAKEHUS
ab, ecim 2a+b=6». Ouenure pe3ynbTaThl WX IEATCIBLHOCTH IO TPAJUIIUOHHOU
5-0aJuIbHOM HIKAJIE.

Vuennk A. Onenka Vyuennk b. Onenka
2a+b=6<b=6-2a 2a+b=6< 2ab+b? =6b
ab=a(6—-2a)=-2a’+6a= _p2
3 9 9 ab:MQ ab:—1b2+3b
:—4é2—2—a+———j= 2 21
22 4 4 I'paduk dpyukumu f(b) = —Eb2 +3b — mapaboJa
:_2(a+§j +§S4’5 C BEPIIMHOM B TOUKE boz__—3:31/1
\ﬁ/_—J 2 A _ l
>0 2
%,—/
<0 BCTBSIMH, HAalIPABJICHHBIMU BHU3. 3HAYUT B TOUKE
4,5 — nanGosbuiee 3Ha49eHKE ab. by = 3 ¢pynxus f(b) npunuMaer HanGosbIIEE

sHauenue f(3)= _% +9=45

4 5 — ganbonrplee 35aueHue ab.

185. Yuurens npeayiokKuil yueHUKaM 8 Kilacca BbISICHUTb, Ha Kakue JBE 4acTu
HaJ0 Pa30UTh JAAHHOE YHKCJIO, YTOOBI MPOU3BEACHHE YacTed ObLIO HAMOOIBIINM?
Yyamuecs Hadald JSKCIEPUMEHTHPOBATH C KOHKPETHBIMM YHCIAMHM, MHOTHE B
KauecTBe 00beKkTa Juisl uccienoBanus B3siau yucaa 10 u 100. DxcrnepuMeHTanbHbIM
MyTEM BBISICHWIM, YTO YMCIIO HYXXHO Pa3leiuTh MomnoiaMm (Ha JABE paBHBIC YacTH).
VYuurens penrrs 000CHOBATh ATOT Pe3yAbTAT U NPUBEI TAKOE JOKA3aTENIbCTBO:

a a
«O003HaYMM 4Yepe3 a JaHHOE YHCII0, Yepes > +Xu 5 X — 4acTH, Ha KOTOPbIE

paB6I/ITO 4UuCJIO 4, T'AC YWUCJIO X IIOKA3bIBACT, HA KaKyK BCJIMYMHY OTH 4YacCTH
OTJIMYAIOTCS OT MOJIOBHHBI - umciia a. CocTaBuM IMPOMU3BCACHUC JOTHUX JacTeu:

a a a? G
> + X 5 X |= e X“.04eBUIHO, YTO 3TO MPOU3BEAEHUE OyNET YBEINUYUBATHCS

IPH yYMEHBIIEHUN X, TO €CTh TPU YMEHBIICHHH PAa3HOCTH MEXIy YacTsSIMH, Ha

KOTOpBIC pa3ouTo yucio a. Hanbospmum npoussenenue oyaer mpu X =0, To ecTh B
a

cllydae, Korja o0e 4acTH PaBHBI > ».

IHocne Toro, kak ObUIO 3aNKMCaHO OOOCHOBAHUE, YUMTENb CHpocwil: «EcTh u
BOMPOCHI MO J0Ka3arenbCcTBy?». W TyT ke ycnpiuan: «llouemy Brl cpasy xe, yxe

a
1pu 0003HAYECHUH, BBHIOpATIU YHCIIO E? Bl 3HanM OTBET M IMOJOTHAIM IIOA HETO

JI0Ka3aTeIbCTBO?).
OTtBeTbTe MH0003HATEITFHOMY YUCHHKY Ha €T0 BOTIPOC.

106




186. O6ocHyiite srTambl pemeHus 3agaun: «OmnpeaenuTs Ko3()PUIHEHTHI
KBaJPaTHOTO TpexwieHa aX’ +bX+C, 3Has, 4To ero GONbllee 3HAYECHHE PABHO 25

npu X = > U cymMMa KyOoB ero kopHei paBHa 19».

No | Coneprxanue sramna O6ocHOBaHMe
1 2 2
Py, g
ax®+bx+c=a x+—| +c——.
2a 4a
2
ITpu X = “%a TpEX4JIEH UMEET HauOOoJbIIee
b2
3Ha4YeHHe C ——.
4da
3 |-b_1.
2a 2’
4 | a=-b;
5 2
C— L 25;
4a
6 | 4c+b=100;

T %2 %% = (X + % )% = 3% X (Xg + X, ) = 19;

8 _p\3 _
x13 + x23 = (—bj —ﬁ(—bj =109;
a a\ a

—Cl
X1 X, 3

0, , __b.
1 2 a’

11| p®  3nc
—t —=

0 pe

12| 3he _

13

14 4c+§=100;

15| 25¢=600;

16| ¢ =24;

17
b=2—4=4;
6

18| a=—4

MO3KHO JI TaKOe PEIICHUC UCIIOJIB30BATh B KAYCCTBC 06pa3ua oTBeTa?
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K02((UIUEHTHl KBaApaTHOTO TpexwieHa ax’ +bX+cC, 3Has, uTO

187. Yuutenbr  MpeayiokuiI  Takoe

pemienne  3agaun:  «Onpenenutsb

ero 0OoJplIee

1
3HAYE€HUE PaBHO 25 nipu X = > U cymMMa KyOoB ero kopHel paBHa 19».

No | Coneprkanue stamna O0ocHoOBanue
1 | P(x)=ax?+bx+c. Hano
2 1 Jano
3 | IlycTh x; 1 x, — KOopHU P(x), ToTIa JaHo
x13 + x23 =19.
4 |a<0O. N3 (2) mo cBONCTBY KBaJIpaTHOTO
TpEXUJICHA: €CJIU KBAAPATHBIN TPEXUJICH
UMeeT HauOoJIbIIee 3HaYeHUE, TO €ro
cTapinii Ko3hGUIUEHT OTpUIlaTeNIeH
5 b b2 Teopema 0 HauOOIbIIEM 3HAYCHUT
Prax (— 2_aj =C- 1a KBAIPATHOI'O TPEXUICHA
6 b 1 U3 (1) n(5) mo cBoiicTBY paBeHCTBA
2a 2
7 b 1 W3(6) mo cBOMCTBY paBEeHCTBA
il
8 P(x) 2, b ‘i N3 (1) u (4) Mo cBOMCTBY paBeHCTBA
a a a
9 b C U3 (8) mo Teopeme Bueta
Xp+Xo =——7 X Xo =—;
a a
10 C N3 (7) u (9) no cBOKCTBY paBeHCTBA
X X0 =1; XX == (NmE) yP
a
11 (X + X, )3 = X3 F X, + 3% X, (x, +X,). | Teopema o KyOe OMHOMa
12 | 1= X13 n X23 +3%X,Xy. N3 (10) u (11) mo cBoMCTBY paBeHCTBA
13 | 1 =194 3%, X,. N3 (3) u (12) mo cBOMCTBY paBeHCTBA
14 | xyX, =—6. N3 (13) nmociie anredpandeckux
npeoOpa3oBaHUA
151 ¢ 6 N3 (9) u (14) mo cBOMCTBY paBEeHCTBA
N :
16 | P(x) - . 13 (7), (8) u (15) 1o cBOHCTBY
a Xo—X= paBeHCTBa
17 N3 (2) u (16) mo cBOMCTBY paBeHCTBA
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18125 25 N3 (2) u (17) nocne anredpandeckux
a4 npeobpa3oBaHuii
19 |a=-4 N3 (18) o cBOMCTBY MPONOPIIUU
20 | P x) %6 N3 (16) u (19) mo cBoiCTBY paBeHCTBA
4
21 p(x) — _4x% +4X + 24. N3 (20) o cBOICTBY paBEHCTBA

MoxHO JI1 TakO€ PEIICHUE UCIIOIB30BaTh B KaUeCTBE 00pa3iia oTBeTa?
MO>KHO JIM COKPAaTUTh YUCJIO 3TANOB penieHnsa? 3a cu€r yero?

CdopmynupyiiTe CBOMCTBA paBEHCTBA, HA KOTOPHIC CCHLIAETCS YUUTENb:

Ecte nu apyrue cmocoObl pemieHust 3amaun? [IpuBeauTe COOTBETCTBYIOIIEE
peLIeHHuE.
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188. UccnenoBatenbckue paboThl  00OOMIAIOMIETO  XapakTepa MpUydaroT
yUYalIUXCsl BUIETh B HEOOBIUHBIX CUTYAILIUSIX YK€ U3BECTHBIE UM 3aKOHBI U SIBIISIIOTCS
CEPbE3HBIM IIarOM K MPUBUTHUIO HAaBBIKOB CaMO0OOpa30BaHUs, BaXXKHOCTb KOTOPOTO
HY>KHO TOCTOSIHHO MOJYEpPKHUBATh ydaluMcs. B Xoje BBINONHEHHS TakuxX padoT
yyaluecs TMOCTENEHHO OCBOOOXAAIOTCS OT TOTOBBIX OOpa3loB, CIOKHUBIIMXCSA
YCTAaHOBOK, pa3pabaThiBalOT HOBBIE CHOCOOBI pemieHus. [IpumepoM Takoit paboOThI
MOET OBITh paclIUpsIoNieecs 3aJaHue MO HCCIEAOBAHUIO CBOMCTB KBaJpaTHOIO
tpéxurena T(X) = kx*— 2kx+1:

a) [Tpu kakux 3HaUeHMIX K TpexdiieH nMeeT 1Ba IeHCTBUTEIBHBIX KOPHS?

0) Ipu xakux 3HAYCHHUSX K TPEXWICH UMEET JIBA IOJIOKUTEILHBIX KOPHSI?

B) [Ipn kakux 3HaYeHUAX K OJTMH U3 KOpHEH paBeH 17

r) CocraBbTe TpEXWIEH C KOPHAMH, KaXKIblii K3 KOTOpbIX Ha 1 Oojblie
COOTBETCTBYIOIIETO KOPHS JAHHOTO KBAJAPATHOTO TPEXUJICHA.

n) Ilpym kakux 3HA4YCHUSX K IaHHBIA TPEXWICH MOJOXKUTEICH MpPU BCEX
JEUCTBUTENBHBIX 3HAUCHUSX X7

¢) Ilpu kakux 3HaueHusAX K HanOoJbInee 3HaucHUe 7(x) paBHO HYIIIO?

k) Ilpm kakux 3HaueHWsXx K cymma KyOOB KOpHEH TpeXwieHa IOCTUTAET
HKCTPEMAJIbHBIX 3HAYCHUI 7).

Chopmynupyiite yka3aHus K MPOBEIECHUIO UCCIIETOBAHMS.
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189. I3 miecTd OCHOBHBIX THIOB BBIPAKEHHH IIKOJBLHOTO Kypca anreOpsbl
HECKOJIBKO TpeOYIOT OrpaHMYEHMH Ha IEPEMEHHYI0, KOoTopble ompenenstor O3
YpaBHEHHUs, HEPABEHCTBA, CHUCTEMBbl WWJIM COBOKYIHOCTH. YYHUTENIb Ipejaraet
yuyeHHKaM § KJlacca COCTaBUTh MaMATKY (CM. TaOJHWIly) M TOJBb30BATHCSA €I0 IMpH
penieHnH anredpanyeckux 3agad. HackonbpKo yaueH 3TOT METOUYECKU mpuem?

Bripasxenne Orpannuenune a) Ouenp yAa4CH. YKC Y
f(x) 8 Kiacca y y4eHMKOB OyJIeT HYXHOE
Anrebpanueckan Jpodb - =0 2(x)#0
x) CIIPAaBOYHOE CPEICTBO, MO3BOJISIONICE
HWppaunosaabHOe anrebpandeckoe uM 0e30IHO0YHO OIIpCACIIATh OI[?)
™ [f(x) fx)20 YKa3aHHBIX BBIPAKCHUH.
Cremness ¢ APOGHBIM m 0) YnaueH: HET HHUYETO
ey fayz0mpu S 7>0, 1 roxoro B TOM, 4YTO CHPaBOYHKIH
(f(x)) f(x) > 0 npu ': <0 | Mmarepuag COACPKUT - HU30BITOUHYIO
TpuroHoMeTpHUecKoe: - HH(bOpMaHI/HO; BOT TCHC(I)OHHBIﬁ
l-tg J}{?} ;fl)]': ;:3::3 CIIPaBOYHHUK  COIACPKUT  MHIJIMOH
e ﬂ‘;f“arcms ) 1 <1 HOMEPOB, H HHKTO HE JKalyeTcs, 4To
TorapadMETecKoe Hx)> 0, B KAaKOH-TO MOMEHT M3  9TOrO
MUJUITMOHA TpeOyeTcsi HaWTH BCEro
log ., f(x) g(x) =0, OJTHH.
g(x) 71 B) He coBcem ynauen; sydiie

3aMOJHATh TAKyIO MaMSTKY M3 roja B
rOJl, 10 Mepe U3yUEHHUsI COOTBETCTBYIOIINUX YPaBHEHHIA.

r) Heynmaden, mnocCKoibKy, YyYE€HHKAM CHadajla HYXHO TOJBKO YMEHHUE
onpenenats OJI3 anrebpamyeckoir ApOOH, a UM NPEAJIaraloTcsi BCEBO3MOKHBIC
BBIPKEHHMSI, CMBIC]I MHOTHX MM JIa)K€ HE TIOHSITCH.

1) MoXXHO HWCHOJB30BaTh WM HE HUCIOIB30BaTh TaKylO MaMSTKY, TJIaBHOE,
YTOObl YUYCHUKH TMMOHUMAJIU CYTh BBITIOJHIEMBIX NEUCTBUM W TPOIEAYp, 3HAIU TE
TEOPETUYECKHE MOJI0KEHUSI, KOTOPBIE JIEKAT B UX OCHOBE.

190. Yyammecs OIDKHBI YSCHUTh, YTO BCSKMW pa3, KOTIa BO3HUKAET
HEO0OXOIMMOCTh B TOKIECTBEHHOM MPeoOpa3z0BaHUM, Mbl UIMEEM JIEJIO C BHIPAKEHUEM,
o0JyacTh ompejeNieHusi KOToporo 3angaHa. [Ipu BbIMOTHEHUHM MpeoOpa3oBaHMsl OHA
MOJKET PaCIIUPSITHCS WU CYKaThCs. DTOT0 MOXKHO H30€XKaTh, €CIIU

a) omnpeaeautb OJ13 UCXOAHOTO BBIpAKEHUS,

0) ompenenuts O/13 mosry4eHHOTo B X0€ MpeoOpa3oBaHus BIPAKEHUS,

B)  OCYIIECTBIATH MpeoOpa3oBaHMsi Ha OO0JaCTH OMNpeeSeHUs HCXOJIHOTO
BBIPaXKCHHS,

I') OCYHIECTBIISII  TMPeoOpa3oBaHMUsI UCXOJHOTO  BBIpaXEHUsS, YKa3bIBaTh
MHO’KECTBO, Ha KOTOPOM 3TO MpeoOpa3oBaHre BO3MOXKHO,

1) OCYILECTBUTH MPOBEPKY.
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191. Ouenute pe3ynbTarhl AEATEILHOCTH MIKOJFHUKOB (8 KJlacc) MO PeleHuto
x+2 1 1.1

- =-3;-2;0;=;3».
Hx+3) 3x+9 = 33"

3amaun: «Hamaure 3HaYeHUE BBIPAKEHUS

Yyenuk | Penrenue OrMmeTKa

A x=-3
O/13 maHHOTO BBIpAKCHUS HE BKItoyaeT gucia 0 u (— 3),
03TOMY NpH (— 3) BbIpAKEHHUE HE UMEET CMBICIIA.

b 1
X=—=
3
IIpeoOpasyem BeIpaKeHHUE: X+2 — 1 =
PP P 'x(x+3) 3x+9
x+2 1 3x+6-x  2(x+3) 2

_x(x+3) 3(x+3)_ 3x(x +3) _3x(x+3)_3x'

[ToncraBum x :—% U TIoJy4yuMm (— 2).

B x=0
2
[Ipu mojacraHoBKE HYJIS B BBIpEDKeHI/IeB— ,3HaMeHaTeJb ApooU
X
oOpaiaercs B HOJib. Perienuit Her.
r 1
X==
3

[TpeoOpa3yem Boipaskenue Ha MHOxkecTBe R\{— 3; 0}:
x+2 1 3x+6-x_2(x+3) 2
x(x+3) 3x+9 3x(x+3) 3x(x+3) 3x’

1
IToncraBuMm x =§ u3 O/I3 B BI)Ipa)KeHI/IGB— , ¥ TIOTY4YUM 2.

X
I x=3

X+2 1 O[3 x#0,x#-3
Ecmm x=3, 10 — =
x(x+3) 3x+9

3w +6-x  2(x+3) 32

R 3x(x +3) _3x(x+3) © 3x

_2
.
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192. Vpox wu3yuenus HoBoro Marepuana «KBagpaTHbli KOpeHb U3
POU3BEACHUS» YUUTENb Haual ¢ aKTyalu3aluy 3HaHU:

— Kak Ha3bpIBaeTCsl BEIpA)KECHHE Ja?
— Yto Ha3bIBaeTCs apu(METHIECKIM KBaJPATHBIM KOPHEM M3 Yncia a?

— [Ipu KaKOM 3HAYEHHUU @ BBIPAKEHUE \/; AMEET CMBICH?
— Halimnre 3HaueHME BBIPAKECHUS \/E :

— Halinnre 3HaueHne BBIPAKEHUS V25,

— Halimnre 3HaueHME BBIPAKECHUS \/E - \/2_5 .

— Haitnute 3HaueHue Boipakenus 16 -25.
Ero nanpHenmue neicTBus?
a) MBpI noay4rJIM paBHBIC PE3yIbTaThl (IIpaBbIe YacTH), 3HAYUT, W JIEBBIC YaCTH

OyIyT paBHBI: V16 -4/25=1/16-25 . Nrtak, KkOpeHb W3 NPOW3BEICHUS JIBYX YHCEI
paBeH MPOU3BEIACHUIO KOPHEM W3 ATHUX YHCENI. DTO CBOMCTBO apuU(METHUYECKOIO
KBaJIpaTHOTO KOPHS MbI ceifuac OyaeM MPUMEHSITh IPU PEIICHUN TPUMEPOB.

6) IlpoBeauTe aHaNOTMYHBIE NEUCTBUS C aApUPMETUUECKUMHU KOPHIMHU U3
gucen: (a) 121 u 225; (6) 36 u 1/4, (r) 0,25 u 144. PesynbraThl 00001IMTE,
chOpMyIUPOBAB TUMOTE3y OTHOCUTEIBHO KOPHS U3 TIPOU3BEIACHUS U MPOU3BEIICHUS
KopHe# aByx uucel. [Tonpobyem moka3aTh 3TO YTBEpKICHUE.

B) OkasbIBaeTcs, 3TO BEPHO HE TOJBKO Ui uucen 16 u 25, a s Jro0bIX 1BYX
HeoTpuuaTeabHbIX yrcena. Chopmynupyem u gokaxeMm teopemy: «Ecmm a >0, b >0,

To Ja-b=+va-Jb (Kopenb u3 mpou3BeICHUS HEOTPUIATEIBHBIX MHOKUTEIICH
paBeH MPOU3BEACHUIO KOPHEH M3 3TUX MHOKHUTEICH)).

r) Kax Bbl nymaere, va-b-c= Ja-Jb-Je? Jokaxxute (MIpUBEAUTE MMPUMEDP).
193. Ha ypoke wusyueHus HOBOTO wMaTepuana «KBagpaTHbIE KOpPeHb W3
MPOM3BEICHUS» JTall YCBOCHMS 3aKIIOYACTCS B BBIMOJHEHUU  YIPAKHCHUS:

«Haiigure 3HaueHHE - BBIPAXKCHHUS \25-81, +/4-25-100, ~/14400, \/0,0144,

\/ 3132 -312% ». Kak VUUTENI0 JIy4llle OpraHu30BaTh YcCBoeHHE (paboTy cC
yIpakHEHUEM)?

a) «MOXXHO 71 CKa3aTh, YTO TPU MPUMEPA CBA3AHBI C IOKA3aHHOW TEOPEMOU?»
/' B mepBBIX IBYX NmpHMeEpax JaH KOPCHb W3 MPOU3BEICHHS, a B TPEThEM Cllydyac
MOJIKOPEHHOE BBIPAKEHUE MOXKHO TPEACTaBUTh B BHUIEC NPOU3BEICHUS, 3HAYWT,
MO>KHO TPUMEHUTH I0Ka3aHHYIO TEOPEMY.

06) BppBBaTh kK J0CKe TPEX YUYEHUKOB, YTOOBI BBIMOJHIIM 33/JaHHE, a 3aTeM
CIPOCHUTH y KJ1acca, BCE JIM UM TOHATHO.

B) 3amarh 00IIMe BOMPOCH! (KaK BBHITOJHWIN TIEPBOE 3a/IaHKE, KAKYI0 TEOPEMY
MPUMEHWIN U T.I1.)

r) Ilox TMKTOBKY y4E€HHWKOB 3aKOHUUTH PABEHCTBA.

1) CdopMmynupoBaTh TMPaBUIO U3BJICUEHUS KOPHS ©3 OOJIBIIOTO YHCHA,
3aKaHYMBAIOIIETOCS HYJISIMU.

e) CdopmMmynupoBaTh MPaBUIO U3BJICUCHUS KOPHS U3 ACCITUUHON JPOOH.
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194. Ha ypoke wusydeHus HoBoro wmatepuana «KBagpaTHbelii KOpeHb U3
IIPOU3BENICHU» COACPKAHHUE dTala 3aKPEIUICHUS IPEICTABICHO 3aJa4aMu:

a) Buma-l: «Bpruuciure \/36-81, \/16-169-196, \/504100, \/0,3136,

0,16 -49 u T.1».

0) Buma-1: «BpruuciuTe \J36-81, /16-169-196, +/504100, \/0,3136,
J0.16 -49 u 1.1.», Buna-2: «Borancmure 36 - /256 ,/9 - 1/0,36 - /36 »

B) BHua-l: «Beuuciure VJ36-81, /16-169-196, +/504100, \/0,3136,
J016-49 u Ty, Buga-2: «Borunciute /36 -/256, 1/9 -1/0,36 - /36, », Bia-3:
«BquI/ICJH/ITbm°(23,4—\/§-\/§)+ 0,76, \/0,3136 -\/0,16 49 u T.1.»

r) suga-1: «Bobmumcimure +/36-81, +/16-169-196, +/504100, +/0,3136,
m U T.0.», BUaa-2: «Bourauciaure \/% \/ﬁ : \/5 \/@ \/% ,», BHIA-3:
Bermcmts 5041+ (234 /2 -/8)+076, /03136 - /0,16 -49, /2652 —2642 i
T.ILY», Buna-4: «3Bnekure KOpeHB\/ﬁ ,\/ 1000 ,\/O 016 wuT.m»

n) Buma-1: «Bomumcmure +/36-81, +/16-169-196, +/504100, +/0,3136,
m U T.OL», BuAa-2: «Beruucioure \/% \/ﬁ : \/5 \/ﬁ \/% ,», BUJa-3:
«BBIUACIUTH m-(23,4—\/§-\/§)+0,76, \/0,3136 -\/0,16-49 U T.IL», Buga-4:
«M3BeKUTE KOpPEHD J27 . 4/1000 ,\/0,016 U T.IL», BUAa-5: «Pemmre ypaBHEHHE

V36x =54 u V—36x =54».

195. B 8 «kjmacce m3ywaroTcss — mpeoOpa3oBaHUS — MPPAMOHATBHBIX
anreOpanvyecKnX YHCIOBBIX K. OyKBEHHBIX BBIPAKCHU, PEUIAIOTCS CIIECAYIONINE
TUTIOBBIC 33]IaUH:

a) JI0Ka3aTelbCTBO TOXIIECTB, COJAEPKAIINX UPPAIlOHATBHBIC BRIPAKCHHUS,

0) wu30aBiieHHE OT UPPAIMOHAIBHOCTH B 3HAMEHATEE,

B) omnpeneneuue OJ13 uppannoHaIbHbIX BEIPAKEHUH,

r) nocTpoeHue rpadukoB (GyHKIUH, COAEpXKaIlIMX MEPEMEHHYIO 0] 3HAKOM
paaukana,

1) mnpeoOpa3oBaHKE YHUCIOBBIX UPPAIMOHATBHBIX BBIPAKEHUH,

€) IpuMeHeHue (OpMyJ COKPAIICHHOTO BBIPAXEHUS K MPeoOpa30oBaHUIO
(YmpollieHHIO 3alKCH) UPPaAlMOHATBHBIX YHCE,

) pelIeHUe MPOCTEUIITNX UPPAITMOHATFHBIX YPaBHEHUI U HEPABCHCTB,

3) ympoieHne OYKBEeHHBIX HPPAIIMOHATBHBIX BBIPAKCHHM.
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196. B cucremy 3amad K 9Tamy KOHTPOJISI HAJ YCBOEGHHEM H3Yy4aeMOTO
MaTepuaia (Hadajio ypoka, ycTHas pabora) mo Teme «CTENeHb C pariOHAIBLHBIM
MOKa3aTesIemM» YUUTENb BKJTFOU NI 3aJlaHue: «BepHo b7

PaBEHCTBO: X2 3x? -Q/F =x37.

[ToCKOJIBKY JKENAOIUX BBINOJHUTH 3aJaHUE HE OKAa3allOCh, YYWUTENb PN
3a/1aTh BCIIOMOTATEJIbHBIE BOMPOCHI: «MOXXHO JIM YIIPOCTUThH BBIPAKEHHUE, CTOSIIIEE B
JIEBOM YaCTH PABEHCTBA, B MPaBOM 4acTH paBeHCTBA? MOXXHO JI MEPEUTH OT TaHHOTO
PaBEHCTBA K paBHOCUIILHOMY, Oosiee mpocToMy? Kak 3T0 MOXKHO clienaTh?». YUeHUKH
MPEJIOKIIN CIICTYIOIINE BAPUAHTHL:

(1) lpuBectTn  pagukaibl K  OJHOM  CTENEHWM,  HANpPUMEp, K  LIECTOM:

3 6 6 6 6 o &
Vad xR =0 Ut RN , @ 3aTeM, HUCIOJIb3ys CBOMCTBAa KOpPHEW, MPHUBECTH K

6 6 6 6
OJTHOMY KOPHIO, TO €CTh x2 Rt R =850t

(2) Bamucate  paauMkadbl B BHAE CTENCHH C PalMOHAJBHBIM -~ IOKa3aTelIeM:
3 2 5

\/? . 3\’/)7 : Q/)TS =x2-x3 X8, azarem HPHUMEHUTH CBOMCTBO MPOU3BEICHHS CTCTICHEH.

(3) BeiHecTH x U3 MEPBOTr0O KOPHS \/? = x~/x ), 3atem Bcé PABEHCTBO Pa3/ICIUTh HA X.

(4) Barmcatp TpaByr0 4YacTh B BHJIC KOPHS, HalpHUMED, x°= %/376 , U Pa3IeIUTh
MOJTYYHUBILIEECS] PABCHCTBO Ha \/F :

(5) Bammcate TpaByr0 4YacTh B BHJIE KOpHS, HampUMep, X3 = %/x»g , U pa3/eiuTh
MOJTYYHUBILIEECS] PAaBEHCTBO Ha ?{/)T2 :

(6) 3amucaTp mpaByr0 YacTh B BHAE KOPHS, Hampumep, x° ZW , U Pa3IeIuTh

TOJTyYHMBIIIEECs] PABEHCTBO Ha Q/)TS.

(7) 36aBHUTHCSI OT paIUKANIOB, JIVIsl YeTO BO3BECTH TAHHOE PABEHCTBO B O CTCIICHD.

Kak yuurento opranuzoBath JaabHEHITy0 padboTy?

a) Pa30ute ywamuxcsi Ha cemb Tpymnm (popManbHO, HAIPUMED, MO an(aBuUTy),
MPEAIOKUTh KaXJAOW TPYHIE pealn30oBaTh CBOM BapUaHT pEIICHMS, JaTh HAa HTO
2 MUHYTHI, 3aT€M MPOBEPHUTH PE3yibTaT (BEPHO/HEBEPHO) y TIEPBOTO BBHIMOIHHUBIIIETO
3aJlaHue MPEJCTABUTENS KaX 0N TPYTIIbI.

06) Pa3bute yuwamuxcs Ha Tpu Tpynmnbl (HopMaibHO, HAMPUMEP, MO PsIIaM).
| rpynma peamusyet BapuanTthl (1)-(4)-(7), Il — Bapuantsr (2)-(5)-(7), 1 — (3)-(6)-(7),
JaTh Ha 3TO 5 MUHYT, 3aT€M 00CYIUTh NOJYyUUBILIUECS PE3YIbTATHI.

B) Ilpennoxuth KaXa0oMy pean30BaTh MOHPABUBIIIYIOCS HJCIO PEIICHUs, J1aTh
Ha 9TO 2 MHHYTHI, a 3aT€M NPOBEPHUTH PE3YyJbTaT (BEPHO/HEBEPHO) MO KaXKIOMY
BapUAHTY pPEIICHUSI.

r) llpennoxurh KaXaoMy peaan3oBaTh MOHPABUBIIYIOCS UACHO PEIICHUs, 1aTh
HAa 9TO 2 MHUHYTHI, 3aT€M TPOBEPUTH pe3yJabTaT (BEPHO/HEBEPHO) TO KaXKIOMY
BapUaAHTY PEIICHUSI; OCTAIbHBIC BAPUAHTHI PEIICHUS 3aauid BKIIIOUUTH B JJOMAIITHIOKO
pabory.

n) IIpoBeputh pe3yabTaT BBITIOJHEHUS 3aJaHUs; BBISCHUTH, YEM 3aJaHUE

[ 3 3[ 2 6]
«IPOBEPUTH PABEHCTBO x® Rx? Rlx® =x*» ommmuaercs mo npolesype/MeToaam

/.3 3/.2 6/.5
BBITIOJTHCHMS OT 3aJaHUA «YIIPOCTUTH BEIPAKCHUC x° - AXT X »?
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197. OOyueHue ymnpouieHHI0O OyKBEHHBIX HUPPAIMOHATIBHBIX BBIPAKECHUN
JydIle TPOBOIUTH, UCIIONB3Ys (POPMATIBHYIO 3alKCh PEHICHUS B BUJE «YTBEPKICHUE
— apryMeHTanus». OueHute paboTy y4eHHKa.

YTBepKICHUEC AprymeHTaIus
a<0 JaHo, ycioBue 1
1
= \324°% = JIaHO
2a
32a°

CBOMCTBO YMHOXEHUS APOOU HA YUCIIO

2a
:—\/3_2.\/?:

CBOMCTBO apI/I(bMCTI/I‘ICCKOFO KOPHA U3 IIPOU3BCACHUA

2a

MPEICTABICHNUE Yncia 32 B BUJIE CTEIIEHU C OCHOBaHUEM 2

2a

CBOMCTBO H3BJICUCHUS KOpPHs U3 CTCIICHU

2a

OCHOBHOE CBOMCTBO I[p06I/I

a
_ 242 Jd _

onpeesieHre apuhMETHYECKOTO KBaIPaTHOTO KOPHSI

ZJg-(—a):

a

U3 yCcJoBHs 1, IO CBOMCTBY (OMpeaeIeHUI0) MOTYJIs

:_2\/5

110 OCHOBHOMY CBOMCTBY JApOOH U CIEJACTBHIO 13 ycioBus 1: a #0

a) Paccyxnenust mocienoBaTebHbI U 0€30MIMO0YHBI, OIICHKA «5».

0) Paccyxnenus 6€30mM00YHbI, HO U3IUIITHE MOPOOHBI, OIIEHKA «4».

B) Paccyxnenus 6€30mmO09HbI, HO HEJJOCTATOYHO MOAPOOHBI, OIICHKA «4.

r) Paccyxnenus mpuBenu K MpaBUJIBHOMY OTBETY, HO HE Bceraa Oe3ympeyHbI
(HampuMep, yKa3aHO «CBOWCTBO YMHOKEHHUS APOOM HA YUCIIO», a HA CAaMOM JieJie Ha
BBIPKCHIE C TIEPEMEHHOH ), OTICHKA «4».

o) PaccyxneHuss mpuBenu K TPaBHIBHOMY OTBETY, HO 3a4acTyl0 HETOYHEI,

OLICHKaA «3».

e) Pelenue HeBepHO, OLIEHKA «2».
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198. Yuurensb, oOBSACHSSA, KaK YHOPOCTUTH BBbIpAXKEHHE VJ3+./8 —+/3-48,

mnpeaiiaracr, 0003HaYNB BBIPAXKCHUC 4YCPE3 a, CHadajla BO3BCCTH B KBaJpar
MMOJIYYHUBIICCCS paBECHCTBO, a 3aTEM HM3BJICYb KOPCHb U3 00enx ero yacrTei:

J3++/8 —+/3-/8 =7

V3++/8—-4/3-/8 =4

(V3+8 -3=V8 f =d?

3++/8-2.3++/84/3-/8 +3-+/8=4d?

6 —2+/3+/8+/3-/8 =da?

6-2,/(3+8)3-v8)=a"

6 —2/9-8 =a?

4:a2, e =a2, a=2

Umarx, \/3+\/§—\/3—\/§ =2

Nmeer mm »sTOoT Merom orpaHmdeHue B cdepe mpumeHumMocTH? OTBET
apryMEHTUPYWTE, IPUBEAUTE IPUMEPHI.

SIBnsieTcs JiM pelIeHHe TMOJTHOCThIO apTyMEHTHPOBAHHBIM, WJIM K€ OCTaIHCh
ATaIlbl PEeIICHUS, He 000CHOBaHHBIE JOJKHBIM 00pa3zom?

117



199. Vuurenr mnpakTUKyeT NOAXOJ K 3aKpEIUICHHIO MaTepuajia JIMHUU
TOKJIECTBEHHBIX IMpeoOpa3oBaHuid, KOTOPbIA OH Ha3zBam TMO «reopus — METON —
otBeT». Huke nan obpazen orBeTa, ohopmiieHHbIN B (popMe NaMsITKH.

Ilamamka: Kak ynpocmums uppayuoHaIbHoe 6blPANCEHUE. ..
Haoo 3namo :

a= (\/5 )2 0711 1106020 HeompuyamenvHo2o a,
x?—y? =(x-yNx+y)

a—b_a—Z'ﬁ_\/ﬂ _
a—2Ja Ja—+b J2 ++/a

Crauana npumer siem nepgyio opmyny

(Va)f - () (Vaf -(v2) ,(ﬁ_ V2 j_

(Vaf -2va  Va-+b V2++a

menepb npuMeHsLem 8mopyio hopmyny

(Va-+b)va+vb) (Va2 Ja+ﬁ)_[f_ J2a J_
(Vaf -2va Ja-+b V2 ++/a

8 3HameHamene nepeoti OpooOU 8bIHOCUM OOUWUTE MHOAHCUMENb A A , NOTIYYAEM,

_(Va-Vb)Ja+b) Va-v2fJa+v2) ( 5 2a

(Va)Va-2) Ja-+/b V2 rda )
3anucvisaem npousgedeHue 08yx nepavix opoobeti 8 ude Opoou .
_(Va-vb)Ja+vblVa-v2)Ja+v2) ( 5 W2a )_

(Va)a - 2fva - b) JZ+a
coxkpawaem nozzyttueu)t(noc;z 0pobb u nonyuaem .

(Va+b)a-v2)Va+2) ( 5 2a )_
(Va)a -2) J2++a
6 CKOOKax nie()cmaeﬂﬂem yucno \2 6 6ude dpobu co smamenamenem N2 +/a

(Va +b ﬁ—ﬁ)(ﬁ+ﬁ)_(ﬁ(ﬁ+ﬁ)_ J2a j
(Va )a -2) J2+Ja  J2+4a

8 CKOOKAX HGX00UM pAa3zHoCcme Opobel

_ Wa ++b)Va -2)a+¥2) v2(v2+a)-+2a _
(Va )Va =2) V2 ++/a

sanucvisaem npoussederue opobel 8 suoe opoou
_[a++vb)Jac2)Va +v2)V2(V2 + Va)- v2a)
(Va)a-2[2+va)

coxpaujaem. noay4usyIocs Opoob u NOayuaeMm -

_Va+b)Va-v2)V2(V2 +Va)-2a) _

JUE Ja -

npeobpazyem ( 2( 2 ++Ja ﬁ— J2a )— VMH 0HCUM, NPUBEOEM NOO0OHble cllazaemble —
noayyum 2,

3anuwem pe3yromam.:

_Va+vb)Ja-v2)2 _2(Ja+vb)Ja-v2)_2(Ja+b)Ja-2)

VaWa=2) - Wala-2) a—2a

amo u ydem omeemom. MOOfCHO@LL;é 6 uuciumeine nepemnoxNcunio CKOOKU.

OueHnTe METOIUYECKHI PUEM YUHUTEIIS.
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200. JInst  sydmiero  yCBOGHHWSI  COAEP)KAHMSI  JIMHUM  TOXJICCTBEHHBIX
npeoOpa3oBaHUi PEKOMEHIYETCsS MEPUOAUYCCKH BBIMOJIHATH MPEOOpa3OBaHMS,
apryMEHTHPYsl KaXbIi miar. Mcmob3ys 3TOT npuéM, BOCCTAHOBUTE JI0KA3aTEIICTBO

1+1
TOX 1+ —= 2
JIECTBA 1 1_1
X
No YTBepxKIcHHE ApryMeHTanus B o0miem Buae
1 2
3 0ﬂ3(5]=(—oo;y)u(y;+oo)
x—1 y
2 :x—l 2 _ =
x-1 x-1 y
3 | x-1+2 X, 2 _x+2
x—1 yy y
4 _x+1
x—1
5 x(l+1j ax+ay=a(x+y)
I N/
x(l—lj
X
6
141 A _X 20
= X ay y
11
X
7
IMpu x =0, 1+ 2 x¥1.
x=1
5 1+1
8 | Jlns moboro x # 1, x #0 BBIIOIHAETCS PABEHCTBO 1+—1: )1C
x_
1— =
X
2
Hpu x=0, 1+ =-1.
x—1

Ucnonw3yiite cinenyromue aprymeHTol: 0€0/[3, ciaeayer mpoBEpUTH ClIydai,
korga x = 0. Beraecenne obmiero muoxkutens x #0. lano. O/13: x # 1. Onpenencaue
CyMMBI JABYX JApoOeil ¢ OJMHAaKOBbIM 3HaMeHaTesieM. OCHOBHOE CBOWCTBO IpOOH.
[IpeacraBienrie HAaTypaJlbHOIO 4ucia B BUJE OOBIKHOBEHHOM ApoOu. IlpoBepka
ciyyas, korna x = 0. CnoxkeHue pamoHaJIbHBIX YHCET.
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201. B 9 xnacce

a) 3aBepmiaerca wusydenue wmoayis «lIpeoOGpa3zoBanue wupparMoOHAIBHBIX
BBIPAKEHUI»: pacCMAaTPUBAIOTCS UPPAIMOHAIIBHBIE TPAHCIEHEHTHBIE BHIPAXKCHUS U
crocoObl UX mpeodpazoBaHus (Mpeodpa3zoBaHKsI Ha MHOXKECTBE),

0) B3aKperuIsItOTCS M COBEPIICHCTBYIOTCS YMEHHSI Y4YalllUXCSl OCYIIECTBIIATH
TOJI€CTBEHHBIE TTPeOOpa30BaHus,

B) IPOBEPSIIOTCS YMEHHUS OCYIIECTBIISITH TOXJIECTBEHHBIE MPEoOpa30BaHUS
B XOJI€ peIIeHHs YPAaBHEHUI U HEPABEHCTB,

I) TPOBEPSIOTCS YMEHHUS OCYIIECTBISATh TOXKJIECTBEHHBbIE MpeoOpazoBaHHs
B XOJI€ peIIeHHUs 3a/1a4 C MapaMeTpaMH,

1) TPOBEPSIOTCS YMEHHUS OCYIIECTBISATh TOXKJIECTBEHHBbIE MpeoOpa3oBaHUs
B XOJI¢ peIIeHHWs NPUKIATHBIX 3a7ad  (Hampumep, 3amad ¢ (PU3HYECKUM
COJICp’)KAHUEM).

202. Oxapakrepusyiite 3amanue: «Hadigure C€0Sa, ecau Sin a=-0,6
n2/0°< a<360°

a) 3agaHve Ha MpeoOpa30BaHME U BBIYMCIICHHE, MNPOBEPSIONIEE YMEHHUS
MIPOBOJIUTH MO HU3BECTHBIM (opMysiaM M TpaBuiaM MpeoOpazoBaHre OYKBEHHBIX
BBIPKECHUI, BKJIFOUAIOTIINX CTEIICHH, paJuKaIbI, JorapupMbl u
TPUTOHOMETpHUUECKUE QYHKIIUU.

0) 3azaHue Ha BBIYUCIIEHUE, TPOBEPSIOLIEE YMEHUS TPOBOAUTH MO U3BECTHHIM
dbopmynamM U mpaBuiiaM MpeoOpa3oBaHHe OYKBECHHBIX BBIPAKEHUH, BKIIFOUAIOIIMX
CTETNICHU, PAJUKAIIbI, TOTapU(MbI 1 TPUTOHOMETPUYECKUE (DYHKIIHH.

B) 3agaHue Ha MpeoOpa3oBaHME, - MPOBEPAIOIIEE YMEHHUS MPOBOIUTH IIO
M3BECTHBIM (opMyJaM M MpaBWiIaM TpeoOpa3zoBaHue OYKBEHHBIX BbIPaXECHUIA,
BKJIIOUAIOIIUX CTENEHH, PaJAUKAIIbI, JIorapu(Mbl M1 TPUTOHOMETpHUYECKHE (PYHKIINH.

r) 3amaHue Ha 3HAHWE OCHOBHOTO TPUTOHOMETPUYECKOTO TOXKIECTBA.

203. B 10 knacce

a) 3aBepmiaerca wusydenue wmonayns «lIpeoOGpa3zoBanue wupparMoHAIbHBIX
BBIPKECHUID: paccMaTpHUBaIOTCS UppalroOHaIbHbIC TPaAHCIICH/ICHTHbIE
(TpuroHoMeTpuYeCcKre, JorapudMHUUECKHe W TOKa3aTeNbHbIC) BBIPAKEHUS U HX
npeoOpa3zoBaHus (IIpeoOpa30BaHUs HA MHOXKECTBE),

0) B3aKpeIUISIIOTCS W COBEPIICHCTBYIOTCS YMEHHUS YYalllUXCsl OCYIIECTBIISATH
TOXKJIECTBEHHBIC TTPEOOpa30BaHus,

B) TIPOBEPSIIOTCS YMEHHUS OCYIIECTBISATh TOXKICCTBEHHBIE TMPEOOPA30BAHMS
B XOJI€ peIIeHHs YpaBHCHU U HEPABEHCTB,

I) TPOBEPSIOTCS YMEHHUS OCYIIECTBIATh TOXKIECTBEHHBIC MpeoOpazoBaHUs
B XOJI€ pelIeHHs 3a/1a4 C MapaMeTpaMH,

1) TPOBEPSIOTCS YMEHHUsS OCYILECTBISATh TOXJIECTBEHHbIE MpeoOpazoBaHUs
B XOJIc pCIICHHWS TPUKIAIHBIX 3adad (Hampumep, 3amad ¢ (pusnyeckum
COJICP/KAHUEM).
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204. Ouenute pe3yabTaThl JNEATEIHHOCTH HIKOJBHUKOB IO PEIICHUIO0 3aayu:

«Jlokaxxute TOXKIECTBO

2
— >—=(tg x+ctg x)»
sin” x - COs“ X

Yyenuk | Penienue OTMmeTKa

A : 2 . 2 )2
» (sinx cosx sin® X + s~ X
(tgx+ctgx) =| ——+-—~| =| —
COSX sinx sin X - CoS X
1

sin? x-cos? x

(tgx+ctgx) =g x+ctg x+ng ctg
=tg°X +Ctg°x +2 = (tg x+1 +|ctg®x +1

1, 1 S|n2x+cos X _
cos?x sin?x  sin?x-cos?x  sin x-coszx

1 _sin®x+cosx 1 1

sin?x-cos?x, sin?xycos2x cos?x sin?x
=(tgzx+1 +(ctgzx+l)=tgzx+ctgzx+2:
=tg? x + ctg?x + 2tg x - ctg x = (tg X + Ctg x)

1 1 1 ) 2
= : =tg°x+1)-\ctg“x+1)=
sin?x-cos?x  sin®x cos?x ( )( )
=tg%x +ctg X +tg2x-ctg’x+1=tg’x + ctg’x + 2 =

= (tg x +ctg x)?

il 1
sin? x-cos? x ;
sin® x - cos? x- tgx+ctgx2) =lo
sin? x-cosZx - (tg? x + ctg x+2tgx-ctgx)=1<:>
. 2 2
. sin®x  cos® x
sin? x-cos? X - + +2 =1

cos®x  sin?x

sin* x+cos? x+2sin’x-cos’ x=1<
. 2
(sm2 X + C0s> x) =1 1=12(ucm.)

= (tgx+ctg x)’ <
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205. 3anumuTe TpU Bompoca 6a30BOro MOBTOPEHUS K U3YUCHHIO MTOKA3aTEeNbHOM
GbyHKIUY.

206. B crapmieii mkosne mepea M3ydyeHHEM MOKa3aTeNbHON (DYHKIIUU CIIEIyeT
0000IMNTh TOHATHE CTEMEHHU, MPH ITOM, CICAYET NMPHUBICYhL BHUMAHHUE YYaIIAXCS
K TOMY TJIaBHOMY, YTO UMEET 3HAYCHHE NMPU 000OIIICHUH ITOHSATHS CTEIICHHU.

Briienvute 0CHOBHOM BOMPOC CoAep kaHusi 0000IIEeHHS TOHSATHS CTETIEHU B 3TOM
ciyyJae.

a) BoCCTaHOBUTH B IAMSATH W HOJIHOCTBHIO JOBECTH JI0 MOHUMAHMS, UYTO d" €CTh
COKpallleHHast 3amuch @-d-...d , U TOITOMYy CHMBOJ d' HMEET CMBICI IpH

n MHoOJcumesneu
HarypasibHOM 7. lloaTOMy mpaBuiia AEUCTBUA MOTYT NPUMEHATHCA JUIIb TOT/A,
KOT/Ia HE TOJBKO KOMIIOHEHTBI, HO M PE3yJbTaT JCHCTBUS OKa3bIBAETCS CTEHEHBIO
C HAaTypaJlbHBIM IIOKas3aTeneM, a': d’ TOKa He BBIIOJHMMO IO MPaBHIIy IEICHHS
CTEIICHEM.

0) CrenyeT  OTpaHUYUTHCS TIOBTOPEHUEM OCHOBHOTO CBOKMCTBA CTETICHH H
CIICICTBMHM W3 ~HEro, oOpaTUTh BHUMAaHWE, TPHU KAaKUX 3HAYCHUSIX OYKB MOTYT
BBITIONHATBCS TIpaBuiIa JneiicTBuii co cremensmu: a”-a" =a""" wu (@") =d"" nna
JTIOOBIX MEHCTBUTENBHBIX @ W HATypalbHBIX m W n; a":a" =d" " mias 1o0bIx
JENCTBUTENBHBIX a # (0 U HATYpaIbHBIX M U 1, IPUIEM m > A.

B) ClleyeT MOBTOPUTH BCE CBOMCTBA CTEIICHH M CITOCOOBI JOKa3aTeIbCTBA ATUX
CBOCTB.

r) BbisiIcCHUTB, KakoW CMBICH cleAyeT NpUAaTh (BJIOXKUTh) B HOBBIE CHUMBOJIBI
m

0 -
a, a n, a” ,Cla, TO €CTh KaK OIPCACIUTh UX, COXPAaHUB HCU3MCHHBIMU HMMCIOINUCCIA

IIpaBWJIa [JEWUCTBUM, CHENAB HEHYXXHBIMU OIPAaHMYEHMS, KOTOPBIE BBITEKAIU U3
MEPBOHAYAIIBHOTO OMPECNICHUsI CTENIEHU C HaTypajbHBIM MOKa3aTeaeM U OOpaTHTh
BHUMAaHHE HA HOBBIE OIPAHUYECHUS.
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207. Yuutens mnpu OOOOIICHWHM TOHSATHS CTEMEHW NPHUBEN CISAYIONINE
pacCykJIeHus, ONPEIesisi CTENEHb C HYJIEBBIM MTOKA3aTEIEM.

«Kax ompenenuTs BbIpaxkeHue a’, YTOOBI MPABHIO YMHOKCHHS CTEICHEH
OCTaJIOCh B CUJIE?..

YMHOXHIM [0 5TOMy TpaBHiy o’ Ha a”, BOIPEKH 3ampery (I0Ka3aTeln TOIDKHBI
OBITH HATYPAIBHBIME), TTONy4HM: a’- a"= a”™" = a™.

[IpoaHamm3upyeM pesyisrar: mpu a0 Ipou3BeIeHNe ABYX MHOKHTEICH a° 1
@ MOKET PaBHSTHCS OXHOMY U3 HUX — a” — TOTJIa ¥ TOJIBKO TOTJa, KOTa APYroi — a°
—paBeH 1.

3HAUUT HU3BECTHOE MPABUIO YMHOXCHHS CTEIEHEH COXpaHSAETCs JIMIIL B TOM
cllydae, KOIJa Ui JIIOOBIX JCHCTBUTENbHBIX ¢ =0 BhIpakeHHe ¢ OyaeM CYHTATh
paBHBIM 1.

Sarmmem onpenernenue: a’ = 1 npu a =0.

Temepsr mpaBuio aeneHust cremneHeit: a”:a" = a"" — OyaeT BBINOIHATHCS IS
TOOBIX JAEUCTBUTENBHBIX a #(0 W HaTypanbHBIX m WU N, TaKWUX, 9TO M > n, TaK Kak
BeIpakeHue a’ nMeet eMbic: ' a" = d" "' = a° = I».

[IpaBuUnIBHO JI OH MOCTYIIIT?

a) Paccyxnenuss wuznuimHe — (QOpMaIM30BaHbl M HEECTECTBEHHBI  JIS
KOJIBHUKOB. [Ipoie ObUI0 OBl BBECTH OMpeEIeHUE CTENEHU C HaTypajJbHBIM
MoKa3zaTelieM [0 aHAJIOTHU C pacuiupeHus noHaAmusa uucia (OT HATYpPaIbHOTO
K IEJIOMY TIONOKMTENbHOMY, 6 knacc). a”-1=d" = d"-a'=d" = d""=d" =
m+x=m=x=0=a"=1.

0) Paccyxnenuss He HYXHBI BOBCE, Jy4llle HCIOJIb30BaTh JCAYKTHBHBIM
moaxoJ; (HauboJsee 1enecooOpa3HbIi AjIsl cTapiield MKOJbl) U cpa3y ((hopMaIbHO)
JaTh HY)KHOE OTIPE/ICIICHHE.

B) Jlyume Obulo OBl HMCIHONB30BATH JEAYKTUBHBIN moaxon (HamOosiee
LeJIeCO00pa3Hbll AJi1 CTaplied IIKOJbl) M cpa3y ((popManbHO) JaTh HYKHOE
oTpeseicHUe, a 3aTeM YOSOUThCS B TOM, UYTO BCE CBOWCTBA CTEMEHU BBITOIHIIOTCS
st a°.

r) Peanusys ~npoOiemMHBII TOAXOJ K OOYyYEHHIO, VYYHUTENh MOCTYIHII
neaecoobpasno. - Kpome TOro oH MpPOAEMOHCTPUPOBAT — yYAIMMCS MPUHIIUIL
MEPMAHEHTHOCTH B TIOCTPOCHUH HAYYHOUN TEOPHH.

208. OnpenenuTe CTENEHb C OTPUIATEIHHBIM MTOKA3aTEIIEM.
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209. Yuutens mnpu O0OOOIICHWM TOHSATHS CTENMEHW NPHUBEN CISAYIONINE

PaCCYKACHUA, OIIPCACIIAA CTCIICHD C PAllMOHAJIBHBIM ITOKA3aTCIICM.
1

«Paccmorpum 22 = x . Bo3BenéM paBEeHCTBO B KBajpar, COXPAHssA OCHOBHOE

CBOMCTBO CTCIICHHU (C‘II/ITEUI, YTO OCHOBHOE CBOMCTBO CTEICHU BBIHOJ'IH?ICTC?I),
2
1

MOJTYYHM: 22 | =x?, x>0,
111 1
IIpeoGpasyem JeByto dacTh: | 22 | =22.22 =22 2=21=-2
1
ITo cBoOMiCTBY paBeHCTBA: 2 = x%, x>0, 3Haunt 22 = x =+/2.

1

Hrak, 22 — V2.
2

Paccmorpum 23 = x. [IpoBeéM aHAIOTUYHBIE PACCYIKIECHHS M Oy IHM:
2y 2 2 2 2
x>0, |23 | =x8=28.28.28 =13 & 2244 23 =x=X2°%.

O0600111as1 3TH pe3yIbTaThl, MOXKHO 3aUCATh:
m

a’ zn\/am,ﬁ—dpo6b,meZ,neN,a>O.
n

[IpumeM »5TO mNpeIIOKEHUE 3a OINPEACICHHE CTENeHH C PaluOHAIbHBIM
MOKa3aTeJIeM.

[TpaBuiIbHO JIU OH MOCTYHUA?

a) JlelicTBUA yUHUTEsSI MOXKHO CYUTATh METOIUYECKH TPAMOTHBIMHU.

0) PaccyxaeHus mocTpoeHbl Ha MHIYKTUBHOW OCHOBE, KOTOpas XapakTepHa
JUTSI HA9aJIbHBIX JTaloB oOydeHus maTemaTuke. HeoOXxommmo OBIIIO HMCIOIB30BaTh
JTEAYKTUBHBIA IIOJXOJ W Cpa3y BBECTH OMPEIACICHUE CTCICHH C palliOHATbHBIM
MOKa3aTeJIeM.

B) Peanmusys mnpoOnemMHbI moaxon K OOYYEHHIO, YYUTENb MOCTYIHII
nenecoodpasno. Kpome Toro oH B ouepenHON pa3 MPOJIEMOHCTPUPOBAT yUaIIUMCS
MIPUHIUT TIEPMAHCHTHOCTH B IMTOCTPOSHUN HAYYHON TCOPHHU.

r) CoBceM HE Ba)XHO, KaK BBEJCHO OMPEEICHUU CTENICHU C PallMOHATHHBIM
nokazaresneM. BakHo, 4TOOBI y4eHHKH yOEIWIUCh B TOM, YTO TPU PACHIMPEHUU
(00001IeHN ) TIOHSATHS CTETICHU BBITIOJHSJIMCH TMPaBWIA NEUCTBUI CO CTENEHSIMH, a
ATOTO MPOJEIIaHO HE ObLIO.

n) Yuutenb «00001Iast pe3ynbTaThl», JAET OMpeAesieHue I JF000T0 IeJI0To

-3
m, OJJHAKO CJIy4ai ¢ OTPULATENLHEIM m (Harmpumep, 2 4 = x ) pacCMOTpeH He ObLI.
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210. OcoOeHHOCTBIO IIMKJIOB 3aJaHMi, CBSA3aHHBIX C TOXKJIECTBAMM IS
MOKa3aTeIbHON (PYHKIINH 00YCIOBICHBI TEM, UTO:

a) OHM TOSBJISIOTCS TI03KE TOXIECTB, CBS3aHHBIX C MPeoOpPa30BaAHUIMHU
MHOTOYJICHOB, M HM3Yy4alOTCS C HCIIONB30BAaHHEM YK€ C(HOPMHPOBAHHBIX HABBIKOB
MIPOBEICHHSI TOXKIECTBEHHBIX TIPeoOpa30BaHUil;

0) mokasatenbHass PYHKIMS pacIIMpseT 00JIaCTh YHCEN, KOTOPbIE MOTYT OBITh
0003HAYCHBI ¥ Ha3BaHbl MHIUBHIYAILHO;

B) COOTBETCTBYIOIIIME TOXKACCTBA M3YyYalOTCSI B CBSI3M C HM3YyYCHHEM
(GyHKIIMOHATBFHOTO MaTepuana,

r) IeJib TaKUX 3aJaHuil — B OCBOCHUH OCOOCHHOCTEM 3amuceil, BKIIOYAIONIUX
CHUMBOJIBI HOBBIX Olepanuii U (PyHKIMH, ¥ B Pa3BUTHH HABHIKOB MaTeMaTWYECKOU
peun.

211. Yuennk 11 xiacca BBINONHSET 3aJaHue: «YIPOCTHTH BBIPAKECHUE
273"+ 12" — 2" . 6". BoIpasuTe CBOif OTHOIICHHE K CIIOCOOY PELICHHUS.

a) Pemenue BepHO, OlleHKA — «5».

0) Pemenue BEPHO, HO HE
paIoHaIbHO: BBIHECCHHE o011ero
MHOXHTENS — uiiHee. OneHka — «5».

B) Pemienne  He  palMOHAIBHO:
BBIHECEHUE O0ILIEr0 MHOXUTEIS — JIMIITHEE.
Ouenka — «4».

r) Pemenue BepHO, HO NpONyIIEH PsJ MpeoOpa3oBaHM, OCHOBAHHBIX Ha
CBOMCTBaX MOKa3aTeNbHON (PYHKINH; PELICHNE HE IS IEMOHCTPAIIUH; OLIEHKA — «4%.

1) Pemenne He moOMHO, KPOME TOTO, YUEHUKY MPOCTO MOBE3JNO, YTO B CKOOKaX
nonyuwiics 0, B ”HOM cilydae JaHHbIN cioco0 3aBEn Obl B TynuK. OneHka — «3».

e) Peuenue HeBepHO, OLEHKA — «2».

22x . 3.\’+ 12\ _ 2.\’+1 . 6.\’:
= 27 (2" .3+ 6" 2 -6 =

— 2,\' (2\’ 3 3.Y _ 6\) —
= 2°(6" -6 =0

212. Yuenuk 11 xjacca BBITIONHAET 3ajaHue: «YIPOCTHTHh BBIPAKEHUE
27 .3+ 12" — 2" . 6"/ BolpasuTe CBOii OTHOIICHHE K CIIOCOOY PELICHHMS.
o2 gv4 108 _pr] g g) Pemenune BepHO, oLieHKa — «S».

_ - ) Pemienne BepHO, HO U3JIUIIHEE
=(2°)-3"+12"-2"2 -6'= noAPOOHO (TPEThsl U YETBEPTASE CTPOKH HE
=4"-3"+12" -2 2°-6'= Hy*kHBbI). O1leHKa — «5».
=12+ 12" -2 12'= B) PerieHne wu3muIIHEe MOAPOOHO:
=2 12" -2 12'= TpeThst W ueTBEpPTas (WM dYeTBEPTas M
-0 nsATasi) CTPOKHU HE HYXHBI (T.K. OUEBUIHBI).
Ouenka — «4».

r) Pemenune wsnuimHee MOAPOOHO: TPEeThss W YETBEPTas (MM YETBEPTAs H
nATasi) CTPOKU HE HYKHBI (T.K. 04eBUJIHBI). OLleHKa — «3».
n) PemieHue HEBEpHO, OLIEHKA — «2».
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213. Yuutens B Hayalle ypoka Jasl 3aJlaHue Ha TMOBTOPEHHE HAWTU 3HAYCHHE

32 1
BbIpakenus 109 34 V@ b, ecom log b =7
a
JIBa yueHHKa BBI3BAIIMCH K JIOCKE. Pe3yibTaThl UX JEATENbHOCTH MPEICTABICHBI
HIKE.

Vyenune A Vaennk B
log, 3/a’b 1 B
log , ,Ya% = 9a _ Iogab—Z<:>Iogba_4
a’b log. (a%b?
a

1
_log,Ya’h Iogb(azb)3

Iogb(a3b4)_ log, a° +log, b* }

1
Ioga(azb) 2, Iogagb43 a’b

= 304) . 12 48
3log, [a’b*) 9+, ;(Iogba2 +|Ogbb)_;(2|09ba+1)

- 3log,a+4  3log,a+4

1(8+1) 3

Ecin log,a=4, 10 log , , Ya’h =5 8128

OObsicHuTe pa3HUIly B pe3yibrarax. Kak ydWuTento Jydllie OpraHu30BaTh
MIPOBEPKY PELICHUI?

BricTaBuTe yueHrKaM OIleHKH, 0OBSICHUTE CBOE pelIeHHe (BHIOOP OIICHKH).
VYuenuk A. Ouenka — « _ » Vuenuk b. Onienka — «_ »
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W3YUYEHUE YPABHEHWHA U HEPABEHCTB

214. Cornacho ®I'OC mnpeameTHble pe3yjabTaTbl H3YyYEHUS YpPAaBHEHUH W
HEPABEHCTB B CUCTEME OCHOBHOT'O 00pa30BaHUs JOJKHbI OTPaXKaTh:

a) MCIOJb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MpPOTpamMM, B TOM YHUCIE IS
MIOUCKA MyTH PEIICHUS U WLTIOCTPALUU PELLIEHUS] YPaBHEHUI U HEPaBEHCTB;

0) oBiageHue NpuUEMAMHU PELIEHUS YpPAaBHEHWH, CHUCTEM YypaBHEHUH,
HEPaBEHCTB U CUCTEM HEPABEHCTB;

B) OBJIJICHUE CUMBOJIBHBIM SI36IKOM aJIT€OpHI,

I) OBJAJCHUE YMEHHSIMH MOJEIUPOBATh pEajbHbIE CUTyallUd Ha . SI3bIKE
anreOphl, UCCIENOBaTh MOCTPOCHHBIE MOJEIU C HCIOJIh30BAHUEM - amlapaTa
anreOpbl, UHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT;

1) c(OpMUPOBAHHOCTh 3HAHUW OCHOBHBIX TeOpeM, (OpMyJ U YMEHHS UX
IPUMEHSTh, YMEHHs JTOKa3bIBaTh TEOPEMbl M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI
peuieHus 3ajay;

€) chOpMUPOBAHHOCTh MOHATUMHOIO ammapara Mo pasieily «YpaBHEHUS U
HEPaBEHCTBA» Kypca MaTEMaTHKHU.

215. Cornmacho ®I'OC npeaMmeTHble pe3ysbTaThl H3YyUYEHUs YypaBHEHUH W
HEPABEHCTB Ha YPOBHE CPEAHETO-TIOIHOIO 00pa30BaHUs TOJKHBI OTPAXKAaTh!

a) BIAJCHUE CTAaHAAPTHBIMM INPUEMAMU - PEIICHUS  PALMOHAJIBHBIX U
MPPALMOHATIBHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX; TPUTOHOMETPUUECKUX YPaBHEHUHN U
HEPaBEHCTB, UX CUCTEM;

0) HUCIONB30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MpOrpaMM, B TOM YHCIIE IS
MOMCKA MyTH PELIEHUS U WUTIOCTPALIUK PEIICHUS] YPABHEHHUI U HEPABEHCTB;

B) OBJIaJICHHE CUMBOJIbHBIM SI3bIKOM aJIr€OpBI;

I') OCO3HAaHWE 3HAYCHHUS YpPAaBHEHUN W HEPABEHCTB B IOBCEIHEBHOM >KU3HU
YeJI0BEKa,

1) chOpMUPOBAHHOCTh 3HAaHUN OCHOBHBIX TeopeM, (OpMyl M YMEHHUS HX
NPUMEHSTh, YMEHHs [IOKa3bIBaTh TEOPEMbl M HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI
penieHus 3a1ay;

€) chOpMUPOBAHHOCTH MOHATHUMHOIO ammaparta Mo pasieny «YpaBHEHUS U
HEPaBEHCTBA» Kypca MaTEMaTHKH;

K) cOPMUPOBAHHOCTh  YMEHUH  MOJEIMPOBaTH  peajbHbIE  CUTYyalluu
(YypaBHEHHSI 1 HEpPABEHCTBAa KaK MaTeMaTHYECKHUE MOJEIM pPEabHbIX CUTYalluil),
MCCJIEI0BATh MOCTPOCHHBIE MOJIETN, HHTEPIIPETUPOBATH MOTYUYEHHBIN pe3ysbTarT.

216. OmHO W3 OCHOBHBIX HAaNpaBIEHUN W3YYCHHUS JIMHUW YPaBHCHHUNA W
HepaBeHCeTB B [IIKM, B pamkax KOTOpOro u3jaraercsl psii MaTeMaTH4eCKuX (PaKTos,
00pa3ylolux B CBE COBOKYIMHOCTH JIOKAJbHYIO (IIKOJBbHYIO) TEOPUIO YPABHEHUN U
HEPaBEHCTB, HA3bIBACTCS

217.OgHO W3 OCHOBHBIX HANpaBJI€HUN W3YYEHUS JIMHUU YpaBHEHUHA W
HepaBeHCTB B IIIKM, B pamMkax KOTOPOro IPOUCXOAHUT OCBOEHUE QJITOPUTMOB
pellleHrsl ypaBHEHU/ HEPaBEHCTB/CUCTEM KOHKPETHBIX BUJIOB, HA3bIBACTCSA
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218. OgHO W3 OCHOBHBIX HamNpaBIECHUN W3YYECHUS JIMHUU YPaBHEHHNA H
HepaBeHCTB B [IIKM cBsi3aHHOE ¢ pernieHMeM TEKCTOBBIX 3ajiay (MaTeMaTUYECKHUX,
NPUKIAAHBIX M MPAKTHYECKMX) NYTEM  TMOCTPOCHUS  COOTBETCTBYIOIIUX
anredpanyeckux Mojenied (ypaBHEHHs, HEPaBEHCTBA, CHUCTEMbl ypaBHEHUH U
HEPaBEHCTB), HA3bIBACTCS

219. Tloaxox K ONMpEeIICHUIO TOHATUSI YPAaBHCHHS, ITPH KOTOPOM YpPaBHEHUEM
C OJTHUM HEHM3BECTHBIM Ha3bIBaeTcs paBeHCTBO Buaa f(X) =g(X), a kopHeM ypaBHEHUS
HA3BIBACTCS YHUCIIO Xg, ©CIM 3TO YHCIO NPHHAUICKUT OOJACTH JOIMYCTHMBIX
3HAYCHUI HEM3BECTHOTO U CIPaBEUTHBO YKciIoBoe paBeHCTBO f(Xo)=g(Xo), mMeHyeTCst

220. [loaxon K ompeAeneHuIo MOHATHS ypaBHEHUS, IPU KOTOPOM YPaBHEHHEM
Ha3bIBAETCS PABEHCTBO, COJEpXalllee HEU3BECTHOE YHCIO, a KOPHEM YypaBHEHMS
HA3bIBAETCSl 3HAYCHHE HEU3BECTHOIO YHUCIA, MpPH MOJCTAHOBKE KOTOPOrO B
YpaBHEHHUE MOJy4aeTCs] BEPHOE YNCIOBOE PABEHCTBO, UMEHYETCS

221. Beigenute OCHOBHBIE IPYNIIbl HOHATUN JTUHUU YPABHEHUN U HEPABEHCTB:

a) PaBEHCTBO — TOXJIECTBO — YPABHEHHUE — HEPABEHCTBO;

0) ypaBHEHUE — HEU3BECTHOE — KOPEHb YPABHEHUS — PEIIUTh YPAaBHEHUE;

B) HEPAaBEHCTBO — HEU3BECTHOE — PEILLICHNE HEPABEHCTBA — PEILIUTh
HEPaBEHCTBO;

I') YHUCJIOBBIE TPOMEKYTKH — MHOKECTBA PEILIECHUH;

1) CHUCTEMAa — COBOKYIHOCTb;

€) CcHucTeMa ypaBHEHUI/HEPABEHCTB — HEU3BECTHBIEC — PEILIEHUE CUCTEMBI —
PELIUTh CUCTEMY;

) COBOKYITHOCTh YPAaBHEHHI /HEPABEHCTB — PEIICHHE COBOKYITHOCTH — PEIIUTh
COBOKYITHOCTB;

3) METOJ pelieHus — anredpanyeckuii — GyHKIMOHATIBHBIN — Tpaduueckuii;

) OJI3 — paBHOCHIIBHOCTB — CJIEICTBUE — PAaBHOCHJIbHBIE ITPEOOPa30BAHNUS;

K) METOJ, MaTeMaTHYeCKOro MOJEIMPOBAaHUS — MOJENIb — anredpandeckas
MOJIEJIb;

J) mapaMmeTp — ypaBHEHHE/HEPABEHCTBO C MApaMETPOM.

222. BeienuTe 1Ba OCHOBHBIX dTalla PEIICHHs YpaBHEeHUS (HEPaBEHCTBA):

a) AHanu3 BXOJAIIMX B ypaBHEHUE (HEPAaBEHCTBO) (YHKIIMi, ompeaeneHue
O/13 u 4nciia KopHeH (peleHnii) — aHaTMTUYECKUH ATaIl.

0) IlpeoOpazoBaHue JaHHOTO YypaBHEHUsI (HEpPaBEHCTBA) K MpoCTeHIeMy
BUy(CHCTEME WJIM COBOKYITHOCTH MPOCTEHIINX YPABHEHUHN U PA3IUYHbBIX YCIOBUIN) —
AOBPUCTUYECKUU dTaIl.

B) Pemenune mpocreifiiero ypaBHeHHs (HEPABEHCTBA) 10 H3BECTHBIM
dopmysiaam, anropuTMaMm WM npaBwiaM  (00OOMMIEHHBIM  CIOCOOBI)  —
AJTOPUTMUYECKHM ITAIl.

r) IIpoBepka pemieHus:, ucciae0BaHUE PEIICHUS C LETbI0 0000IIeHHs, TOUCKA
0oJiee paloHaIbHOIO PEIICHUS — UCCIIEeI0BATENbCKHI ITal.
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223. B 5 xmacce Ha ypoke 3akpervieHHs HW3y4yaeMOro maTepuaja IMo TeMe
«Pemienue 3aa4u ¢ MOMOIIBIO YPABHEHUI yUUTENh MPEIJIOKUI KIaccy Cleayroliee
3ananue: «O003HaUb HAUMEHBIIYI0O W3 BEIMYMH X U TOCTPOM MAaTeMaTHYECKYIO
Mozenb 3anaud. Haliim x ¥ OTBETh Ha MOCTaBJICHHBIM Bompoc: Tpu JeBULIBI MOA
OKHOM IIPSUJTH MO3/IHO BeuepkoM. Bropas neBuna crpsia B 1Ba pa3a 0oJibliie NPsKU,
4yeM IepBas, a TPeThd — B TPU pa3a Oouibliie, yeM repBas. Bce BMecTe OHU CHpsUIH
4 xr 800 r npspxu. CKOJIBKO MPSKU CIPsiia B 9TOT BeUep KaxK1as JEBUIIA?»

C kakoii 11eJIbI0 B COJIEpKaHUE YpOKa BKJIIOYEHO TaKoe 3ajaHue?

a) yIep>KMBaHUE Ienr 00ydeHHUs 0 MOTyueHUs pe3ysbTara;

0) TIaHUPOBAHHE XOJa PEIICHUS YU4eOHOU 3a/1a4u;

B) KOPPEKTHUPOBKA JAEATEIHHOCTH MPU OOHAPYKEHUH OMIMOOYHBIX JCHCTBUMN;

I') KOHTPOJIb IEATECILHOCTH YYAIIHXCS;

1) mpoBeaeHue pedieKCuu COOCTBEHHON yueOHOM e TeTbHOCTH.

224.B 5 xrmacce Ha ypoKe 3aKpeIUIeHHsS H3y4aeMOro MaTepuania IO Teme
«Pemienre ypaBHEHMID» YUHMTENb MPEIIOKUI KJaccy cleayronlee 3anaHue: «/[Ba
YYEHHKa pemany ypaBHeHue S5(x+2)=25. | yuenuk peman Ttak: 5(x+2)=25; 5x+2=25;
5x=25 —2; 5x=23; x=23:5; x=4,6. |l yyenux peman Tak: 5(x+2)=25; 5x+10=25;
5x=25 —10; 5x=15; 5x=15; x=15:5; x=3. Hailinute BepHoe pemieHue. OOBICHUTE
cBo# BeIOOp. Crenaite mpoOBEPKY».

C KakoM LEIbIO B COAECPKAHNUE YPOKa BKIIOYECHO TaKOE 3aJaHue?

a) YyJIep)KHMBaHUE LeNH 00ydeHHUs 10 OJIyYEeHUs pe3yIbTaTa;

0) mIaHUPOBAHHE XO0Ja PEIICHUS YU4eOHOU 3a/1a4u;

B) KOPPEKTHPOBKA JIEATEILHOCTHU MPU OOHAPYKEHUH OIIMOOYHBIX AEHCTBUI;

I') KOHTPOJIb JEATEIbHOCTH YUaIUXCS;

1) mpoBeaeHUe pedriekcuu COOCTBEHHON yueOHOM NeaTeTbHOCTH.

225. Ha sTtane moBTOpeHUs M OOOOIICHHWs] MaTepHalia TI0 TeMe «YpaBHCHHS
yYaluMesl 5 Kilacca MOKHO TIPEIJIOKUThH CIEAYIONIyo napy 3ananuii: (1) pemmrsb
ypaBuenue x + 432 =500, (2) petnts ypaBHenue X + y = 500. C JIErkocThIO peIIvB
IIEpBOE YpPAaBHEHUE, YUYEHUKH, KaK MPaBUIO, BO3MYIIAIOTCA: «Mbl Takoe He
npoxoaunu!..». BpiOepure Hanbosiee MEPCNEKTUBHOE HAIMpPaBIECHWE OpPraHU3AINH
NEATEIBHOCTH YYalIuXCs:

a) OOBSICHHUTH yUaIIMMCS, KaK PEIIaloTCsS YpaBHEHUS C IBYMsI HCU3BECTHBIMU;

0) opraHu3oBaTh Mpecc-KOH(EPEeHIMI0 MO yKa3aHHOW mpobiemMe, TO eCTh
MPEUIOKUTh 3aJaBUTh YYHUTEIIO BOIMPOCHl, OTBEYass HAa KOTOpPbIE, OH IOMOXET
0CO3HATh HOBYIO MaTEMAaTHUYECKYIO IEUCTBUTEILHOCTD;

B) pacckazaTh ydYeHMKaM Tipo MaremaTuka, KOTOpbIA HHUKOT/Aa HE
OCTaHABJIMBAETCS Ha JOCTUTHYTOM, a BCErja crpammBaeT cam ceds: «Urto Oyxer,
€CJIM ...», TEM CaMbIM JIBUTas HayKy BIEPE, a 3aTeM MPEIJIOKUTh «IIPUMEPUTH Ha
ce0s» poib MaremaTuka,

I') cepue BOINPOCOB OpPraHM30BaTh HCCIEAOBAHHUE (CpPaBHUTEIBHBIM aHAJIU3)
IBYX YPAaBHEHUHU.
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226. Pa3zpaboraiitTe TMOJTHYIO CHUCTEMY 3aJaHU Ha YCBOCHHE OIpEaesICHUs
JUHCHHOIO YpaBHEHUS: ypaBHEHHE BUIa ax=Db, rae X — mepemennas, a u b — gucna,
HA3bIBAIOT JIMHEWMHBIM ypPaBHEHUWEM C OJHOM mnepemMeHHou. g storo wu3
ONpEAECICHUS TOHATHS, C YYETOM MPUHIIUIA BApUATUBHOCTH, «YJAJIUTE» MO OJJHOMY

JIOTUYECKOMY DJIEMEHTY, HallpuMep,
1. BUJa ax=Db, rae X — mepeMeHHasi, a U b — 4ucia, Ha3bIBAIOT

JINHEWHBIM YPABHEHUEM C OJIHOM IIEPEMEHHOM.

227. OueHuTe NaHHOE YUEHUKOM 8 Kilacca pellieHne ypaBHEeHHUS.

(x—l4) +(x2 —4x+2)3 =0

X —4)° :—(x2—4x+2)3

(x4} ] = (—x2+4x—2)3 L

Il Y3

X —4 )| = +X° |+ 4x =2

X* +8x+16 = —x +4X - 2

2x°-12x+18=0

x2J16x+9=0 [
-y =p |7
x 53 [

=t
|

> A«

. 4 2

228. JIns ycTHOM pabOThl yuuTeNlb BBIOpaN pelieHue ypaBHenus x =(x — 20)°.

Kakue Bompocel ciieyer 3aiaTh yyalluMcs JJii TOrO, YTOObl ypaBHEHHUE OBLIO
pPELIEHO YCTHO?
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229. Yuurennp

OpraHu3oBajl PCHICHUC

ypaBHEHUS dbopme

%4_3:3 B
X X

copeBHOBaHMs. J[Ba y4YeHHMKa BBIIUIM K JOCKE M, N0 KOMAaHJIE YYUTENs, Hadald
pemenne. Kak TOJBKO MepBBIN YUYEHUK 3alUCcal OTBET, COPEBHOBAHHUE 3aKOHYHIIOCH.
Ha nocke ocranuce 3anmcu. Onpenenute Beiurpasiiero. OObsICHUTE CBOM BHIOOD.

+Z:3
X

+Z_3:0
X
2x_ 3"

x* X

1+2x-3x2=0, x=0
3x?2-2x-1=0, D=16
Lo2-4_ 1 2+4
17 6 3" 27 6

0

*,\,| = *,\,| - *,\,| -

VYyenuk A

Yyenuk b
1 2
x—2+;—3
2
(lj +2-1—3:0
X X
1 2
y=—, y°+2y-3=0
x
1
y==1 (y-1Ny+3)=0
1:1 unu —3=1
X X

1
O . ——:1
TBET xe{ 3 }

230. Pemenne nepasencTsa (x —1)2 <2 (x —1) ydeHHK Hayan cO ClEIYIOMMX
paccyxaenuid: «kEcmm x > 1, o x—1< A2, a 3maunt 1< x <1++/2. Ecm x < 1, 10

[TponomxkuTe paccykacHUs yueHUKa. ECTh Jin 1pyToi crmoco0 pemeHus?

231. YueHUKH BBIIBUTAIOT UJICU PEIICHUS YPABHECHUS
4(5x — 2)* = 925x* —740x + 139.
a) BBLACIUTH JBYWIECH (5x — 2) B IpaBOil YaCTU YpaBHEHMSI U BBECTH 3aMEHY

y=35x-2;

0) BBIICINUTH MMOJHBIA KBAJPAT B MPABOM YaCTH YPABHEHUS;

B) Haiitu HOJ1(925, 740);

') MPUBECTH K MHOTOWICHY CTaHAApPTHOTO BU/IA;
1) IPOBEPUTH, HE SIBIISIETCS JIK 1 KOpHEM.
Kakyto nzero cneayeT peain3oBbIBaTh B IEPBYIO OYEPEAD, TOUEMY?
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232. ®opmupoBanre O000OIMIEHHOTO CIMOCOO pEMIEHUsST CUCTEMBI JTHMHEHHBIX
YpaBHCHHMI METOJOM TIOJCTAHOBKH YYHTEIb Ha4ajdl C JCMOHCTpAIlMH IpHUMepa

3x—y—-5=0
pEIIECHUsI CUCTEMBI :

2x+y—71=0
Onucanne 3TanoB pereHus Beinonnenue
1. I3 nepBOro ypaBHeHUs y=3x-5

HCTEMBI BBIpaKaeM
CHUCTE paxaem y Dot 7 =

y=3x-5

BBIPAKCHHUEC BMCCTO Y BO
P ¢ 2x+(3x—5)-7=0

BTOPOE YPABHEHUE CUCTEMBI

2. [TogcraBuM HaleHHOE {
3. [Ipeobpazyem {

MOJIy4Ye€HHOE (BTOPOE) D=EE=S
ye P 5x—12=0
ypaBHECHHE
4. V3 BTOpOro ypaBHEHUS (y=3x-5
HanuaEéM 3HaUCHHE X 12
X=—
5
5. IloacTaBuM HaliieEHHOE 12
3HAYEHHE X B TIEPBOC y=3: 5 5
ypaBHECHHE ) 12
X=—
\ 5
6. 13 mepBoro ypaBHeHUs 11
HanuJEM 3HaYEHUE y Y= 5
12
xX=—
5
/. 3anuIneM OTBET PesynbTaT — necaruunbie IpoOu, 3alCaHHbIC B BUJIE
(MCTIONIB3YS YHCIOBOM HeIpaBUJILHBIX OOBIKHOBEHHBIX JIpo0eii. B ycinoBun Het
dbopmar ycioBus) HETpaBUIBHBIX APOOCH, CIIeIOBATEIIBHO UX HYKHO

3amucaTh B BUJE ACCATUYHBIX IpOOeCH (C 3armsIToi ).
OtBer: x=24, y=22.

Hackonbko yiadHo BeIOpaH puMep JUTsl I€MOHCTpaIiu?

a) YnaudHo.

0) He coBceM ynauHo: B OTBETE MOSBIISIFOTCS APOOHBIC YUCIIA.

B) He coBceM ymauHo: ypaBHEHHsI 3aITUCaHbl B CTAHIAPTHOM BHJIC.

r) He ymauno: mpumep Oousblille MOAXOAUT I JACMOHCTpAIlMU PEIICHUS

CHUCTEMBI METOJIOM CJIOKCHHUSI.

1)
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233. 3akpemienue Teopembl Buera u eli oOpaTHOW OCYIIECTBIAETCA MPH
0TpabOTKE HABBIKOB UX MPUMEHEHUS IIPU PEILICHUU YIIPAXKHEHUH CIETYIOIINUX BUIOB:

a) TPOBEpKa MPaBUIBLHOCTU BBIUNCICHUS KOPHEN;

0) moadop LEeNbIX KOPHEW NPUBEIEHHOIO KBAaJPaTHOIO YPaBHEHUS C IIEJIBIMU
kod(ppunneHTamu;

B) OIIpE/EIICHUE 3HAKOB KOPHEH ypaBHEHUS (€CIIM OHU CYLIECTBYIOT), HE periast
€ro;

r) J0Ka3aTeJbCTBO TOTO, YTO YpaBHEHUE HE MOXKET UMETh KOPHU OJMHAKOBBIX
(pa3HbIX) 3HAKOB,;

1) pa3iokKeHHe KBaJAPATHOTO TPEXUJIEHA HA MHOXKHUTEIH;

€) HaxoXKIEHUEe, He pemas KBagpaTHOTO YpPaBHEHHs, 3HAYCHUS  CYMMBI
KBaJIpaTOB KOPHEH, CyMMBI BEJIMYMH, OOPAaTHBIX KOPHSM U T.II. 33]1a4H;

) TMOCTPOEHHUE rpauKa KBAAPATUUYHON PYyHKINU;

3) PpelleHue KBaJpaTHOTO HEPABEHCTBA;
X+y=a

xy=b -

234. YcBoeHue crnoco0a 3amyucH pelieHHs HEPaBEHCTB C MOMOIIBIO0 YKa3aHMS
MHTEPBAJIOB HA YMCIOBOW OCH OCYUIECTBIIETCA I[IPU PELICHUU YNPaKHEHUN
HepagsencTro Pemenne CICOAYIOLICTO BHUJA. «YCTaHOBUTE

M) pelieHre CUCTEMbl YpaBHEHUI BUAA {

A) 2x(x -1) <0 1) : »  COOTBETCTBHE MEXIY HEPaBCHCTBAMU U
510 o) N, ., MX PCUICHUAMM». YYHMTCIb NPEIOKUI
0 1 yyeHHuKamM 8  kjmacca 4 Takux
B)4(x— 1)?> 0 8¢y " YHPOKHCHHS. OntumanpHa  JH
npeajaracMasi CHCTEMa  yIPaKHEHUH
I)5x(x-1)>0 4) > 5 0
1 TSl YCBOGHUSI crioco0a 3ammcu’

a) Jla, ueThIp€x ynpakHEHUH BIIOJHE TOCTATOYHO JIJISl YCBOCHHSI.

6) Ma, mpenctaBieHbl Bc€ BO3MOXKHBIC CITIOCOOBI 3aITUCH PEIIICHNS HEPABEHCTB.

B) Her, mpesncraBieHsl HE BCE€ BO3MOXHBIE CIOCOOBI 3alKMCH PEIICHUS
HEpPABEHCTB.

r) [a, paccMoTpeHbl Bce BUABI HEPABEHCTB, U3BECTHBIC YUCHUKAM Ha JAHHBIM
MOMEHT.

n) Het, paccMoTpeHbl He BCe BHUAbl HEPABEHCTB, M3BECTHbIC YUYEHHUKaM Ha
JIAHHBIA MOMCHT.

e) /Ma, ecnu ynpakHeHUs JAHOTCS ISl CAMOCTOSITETLHOTO BBIMIOJHEHHUS.

k) Hert, ecnu ynpaxHeHus: peayiaratotcs st GpoHTaIbHOM paboThI B Kilacce
C YMCJIOM YYEHUKOB OoJiee, yem 12.
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Hdananoe YpaBHeHue- IIpoBepsemsbrie 235. O,Z[I/IH N3 OCHOBHBIX METOO0B
YpaBHeHHe ciaencreue HepaBeHCTBA pCIHCHI/Iﬂ ypaBHCHI/Iﬁ B IIKOJIEHOM
%ﬂ) fx)=0 g(x)#0 Kypce alre0pbl — mepexoj OT JAaHHOTO
i) =) [7® =G |[g@ 30 YpaBHEHUSA K YpPaBHEHHUIO-CIIEICTBHIO.
(sepaseHcTBo f(x) =0, Hepexoz[ K YPaBHCHHIO-CJIICACTBHUIO, KAK
j;g;’;’i‘:“‘)fl‘ii;‘)*"l‘;‘h °| mpaBwio, cBs3aH ¢ pacmupernem OJ13,
He HY’HO: OHO KOTOpO€ OOBIYHO MPOUCXOAUT TMOCIHE
i‘;‘:;‘:}f}:l“fﬂi"f:;;x KaKoro-nmubo mpeoOpa3zoBaHus. Bmecto
& e 3Haue o
nepemennoii, nockompky | HEIIOCPEACTBEHHOU II0/ICTAaHOBKH
},(1:), m;;{(;;_)m u;z(r;n;x; 6 HaWJICHHBIX ~ KOpHEM B  JaHHOE
o , a 2

lOgum f(x)=b |f(x)=(a(x))|a(x) > 0, a(x) # 1 ypaBHeHI/IC MOKHO ITOACTABJIATDH KOpHI/I
(uepasencreo f(x) > 0 JIMIIIb B HCPABCHCTBA, HCBBIMOJIHCHUC

MIPOBEPATH HE HYKHO!:
o0 cenyer us Toro, uto| KOTOPBIX W TMPUBOJUT Y TIOSBICHHIO
a(x) > 0, u, sHauur, INOCTOPOHHHUX KOpHEH. Yuurenb

f(x) = (a(x))* > 0)

=g | =24 2()=0 npeayiaraeT  y4eHukam 8  Kiacca

COCTaBUTh MaMSTKY (CM. TaOnuily) |
MI0JIb30BAaThCS €10 NPU pelleHuH ainreOpanudeckux 3anad. Hackonbko ymaueH 3ToT
METOANYECKUN TPUEM?

a) OdeHp ygadeH: yxe ¢ 8 Kjacca y YYCHHKOB OyIeT HYXHOE CIIPaBOYHOE
CPEZICTBO, NO3BOJISIONIEE UM O€30IMO0YHO PEIIaTh TUIIOBBIE YPABHEHHUS.

06) YnmaueH: HET HMYETO IMJIOXOTO B TOM, YTO CIPAaBOYHBINA MaTEepHall COACPKHUT
M30BITOUYHYI0 HMH(OPMALIMIO; BOT TEJIE(POHHBIN CIPABOYHHUK COJEPKUT MHUIUIMOH
HOMEpPOB, U HHUKTO HE XaJIyeTcs, YTO B KakOi-TO MOMEHT M3 3TOr0 MHJIJIHMOHA
TpeOyeTcss HAUTH BCETO OMH.

B) He coBcem ypaueH; yydie 3alojHATh TaKyl NaMmsITKy W3 roja B rof, IO
Mepe U3YUYCHHsI COOTBETCTBYIOIINX YPABHEHUH.

r) Heynaden, mockonbKy, YICeHHKaM CHadalla HY>KHO TOJIbKO YMEHHE pellaTh
ApOOHO-pallMOHANILHBIE YPAaBHEHMS, a B TaMSITKE MPEAaraloTcs BCEBO3MOXKHBIC
ypaBHEHHUS, CMBIC]I MHOTUX BBIPDQXKCHUH, B HUX COJAEPIKAIINXCS, YICHUKAM JaXKe He
MOHSITEH.

1) Heynaden, mocKoibKy, YUY€HUKH, IPUBBIKAsE K (POpMaAIbHOMY PELIEHUIO (I10
JITOPUTMY, 3a/laHHOMY TaOJIHLIENH-TaMATKOM) TUIIOBBIX 3a/1ay, HE MOTYT NMPUCTYIUTh
K PEIICHUIO HETUIIOBOM 3aJ]a4uH.

€) MOXXHO HCMONB30BaTh WIM HE HCIOJIH30BaTh TaKylO IMaMsITKy, TJIaBHOE,
9TOOBl YYCHHKH MOHMMAIU CyTh BBIMOJHSIEMBIX ACHCTBUNA W TPOIEAYp, 3HAIA TE
TEOPETHUIECKHE MOJI0KECHHSI, KOTOPBIE JIEKAT B UX OCHOBE.

236. MeToT paBHOCWIIBHBIX TMPEOOpa30BaHUM SBISETCS OCHOBHBIM METOIOM
pelIeHUsT ypaBHEHWH, HEpaBeHCTB W uX cucteM. OH o00namaer CleayrIuM
MPEUMYIIECTBOM IIEpe]] METOJOM Iepexo/ia K ypaBHEHUIO-CIIEICTBUIO!

a) He W3MEHSET MHOXKECTBAa PEIICHUM, TO €CTh HE BEIET K MOTepe KOPHEH WU
MPUOOPETEHUIO TOCTOPOHHUX KOPHEH,

0) He TpeOyeT MPOBEPKHM HANIEHHBIX PEUICHHH MyTéM HUX MOJCTAaHOBKU B
HCXOJIHOE YpaBHEHUE (HEPABEHCTBO, CUCTEMY),

B) IMO3BOJISIET HE 3aIlyTaThCsl MPU PACCMOTPEHHM PA3HBIX CIIy4aeB pEIICHHUS,
CBsA3aHHBIX ¢ pazouennem OJ13 Ha MOAMHOXKECTBA,

r) ¢dopmaineH, mo3TOMY He TpeOyeT aHaIHu3a TaHHBIX.
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JdanHoe YpaBuenmue- IIpoBepsiembre
ypaBHeHue caeacTene HepaBeHCTBA
f(x)
_— = o - 0
2(x) () gx)#0
Ji(x) = g(x) () = (g(x))?|g(x)=0
(aepaBeHcTBO f(x) =0,
sanatoiee OI13 nanHoro
yPaBHEHMUs, IPOBEPATH
He HY’KHO: OHO
BBIMIOJIHAETCSA JJI5 BCeX
HalJIeHHbIX 3HAUeHU
[epeMeHHO, ITOCKOJbKY
IPU KaXKJIOM M3 HUX
f(x) = g°(x), a g*(x) =2 0)
log,, f(x) = b |f(x) = (a(x))| a(x) > 0, a(x) # 1
(aepaBeHcTBO f(x) > 0
IIPOBEPATH HE HYKHO:
OHO CJIEJIYeT U3 TOIr0, UTO
a(x) > 0, u, 3Hayur,
f(x) = (a(x))’ > 0)
|7(x) | =g(x) | fx) = +g(x) g(x)=0
Jaunoe PasunocuabHasn
ypaBHeHHe cHCTeMa
ACII g(x)#0,
g(x) f(x)=0
Nz 8(x)=0,
f(x) =g(x) 2
1(x)=(g(x))"
a(x) =0,
log,  flx)=15 a(x)#1,
f(x) = (a(x))’
g(x)=0,
| f(x) | = g(x) f(x)=g(x)
f(x)=-g(x)

237.OnuH ©W3 OCHOBHBIX METOJIOB
peleHus] ypaBHEHUH B IIKOJBHOM Kypce

anreOpsl  —  METOJ  PaBHOCHJIbHBIX
npeoOpa3oBaHui.  YUuTeNnb  Mpelaaraet
y4YEHUKaM CpaBHUTH  JIBa  METOJa,

MpOaHAIM3UPOBAB TaONUIBI, W BBHIOPATH
KKI0MY Ui ce0si HanboJsee MprueMIIeMbIi.
He nomyckaer nu y4yuTenb METOAMYECKYIO
OILLIOKY.

a) Her. Tak wumu wuHaYe, KakKABIA
Y4eHUK BbIOEpeT Ui cebs OIMH U3
MPEI0)KEHHBIX METOJIOB PEIICHUS.

06) Her. Takx xak Ha BBIOOp MeToda
OKa3bIBA€T HEMOCPEACTBEHHOE  BIIUSHHE
4acTOTa €ro HMCHOJIb30BAHHS NPHU PEIICHUU
3a7ady B KJAcCHOM paboTe, a HE pa3oBOE
MPEI0KEHUE YUUTENS.

B) Mla, ecium mpomecc CpaBHEHUS
METO/IOB OyAeT UATH OECKOHTPOIBHO, H
YYEHUKH 3a BHEIIHEHW CTOPOHOW HE YBUIAT
CYyTH METOZOB, HE BBISIBAT UX JIOCTOMHCTBA U
HenocTaTku. Her, ecnum yuuTenb CMOXET
chopmupoBath YyOEXKJIEHHE B TOM, UYTO
KaKIbIA METOJl HMeeT CBow cdepy
MPUMEHHUMOCTH.

r) Jla. He BepHa cama mnocraHoBKa
3alayu: «BBIOpaTh KaxAOMY s ce0s
HamOonee npuemiieMblii». BpiOop Meroaa

3aBHCHUT HE OT NPEANOUYTEHUS YICHHUKA, a OT CUTYyalllH, OIIMCAHHOH B 3aJaye.
238. OnuH W3 OCHOBHBIX MPUEMOB PEIICHHS YpPaBHEHUI B IIKOJIBHOM Kypce
anreOpsl — BBEACHHE HOBOM mepeMeHHOW. CyTh 3TOro MeToja MO OTHOUIEHUIO

K ypaBHeHwuio f(X) = g(x) B Tom, 4TOOBI:

a) HaiTh QyHKIK t= @(X) (Ha3pIBacTCs moacTaHoBKOM) u Y =h(t), 11s KOTOpBIX
npu Jiro6om x 13 OJ13 ypaBuenus Boimosrsiercs ycaoue: f(X)—g(xX) =0 < h(t)=0;

0) wHaiitu pyHkiuu t= @(X) (Ha3pIBaeTCs MoACTaHOBKOM) 1 Y =h(t), 11 KoTOpBIX
npu iooom x € D(f)nD(g) Bemomnasiercs yciosue: f(X)—g(x) =0 < h(¢p(x)) =0;

B) Haith QyHkmo Y=h(t) (Ha3pIBaeTCS MOJICTAHOBKOW),

UL KOTOPOWU

BeInosiHsiercs yenosue: f(X) =g(xX) < f(y)=9(y);
r) Haith Qyakauo Y=h(t) (Ha3pIBacTCs MOACTAHOBKOM), /UII KOTOPOW Ha BCEH
00JIaCTH JONMYCTHMBIX 3HAYCHHMI YpaBHEHHS BbINONHsAETCS yciosue: f(X)=g(X) <

f)=90).

B »a3TOoM ciyyae J0CTaToOYHO pEHIMTh YpPaBHEHHE OTHOCUTENBHO HOBOM

MIEPEMEHHOM, a 3aTeM ISl KaXKJI0T0 €ro KOPHS PEIINTh YPaBHEHHE

(*)-

COBOKYNMHOCTh BCEX IIOJIyUEHHBIX TakUM o0Opa3oM KOpHEW x ypaBHeHus (*),
npuHagiexxkanmx O3 ucxogHoro ypaBHEHMs, OyleT HCKOMBIM MHOXECTBOM
pELIEHNI UCXOAHOTO YPaBHEHUS.
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l:x=(x—1):6 239. Yuenuk 8 kjacca pemiaer
x#0,x(x—1)=6 ypaBHEHHE. BrIpazute CBOE OTHOLIEHUE
X*-x-6=0 K IPOBEPKE KOPHEN ypaBHEHUS, KOTOpas
x=-2x=3 burypupyer B perieHuH.
1:(2)=(-2-1):6 1:3=(3-1):6 a) Haiinennsie 3HAYEHHUS

—12=-172 1/3=1/3 HEU3BECTHOU ABJISFOTCS KOPHSIMU
JTAHHOTO YpaBHEHUs, PEIICHUE TPOBEAECHO
0e3 BBIYMCIIUTEIBHBIX OIIMOOK, aKKypaTHO, BHE 3aBHCUMOCTH OT TOTO, CICTAT
MPOBEPKY YUCHUK WM HE ClIeJIall, OH JIOJHKEH MOIYYUTh OLEHKY «5).

0) Takwme «pemieHUs» YICHUKN MPOBOAAT, HAUMHAS ¢ HAYAJIBHOHN IITKOJIBI, B 5-6
KJlaccax, Korja y HuX (opMupyeTcs MPUBHIYKA BBITONHITH JACHCTBUE KOHTPOJS B
XO0JI€ PEIICHMS 3a/Jad, U 3TO XapaKTepU3yeT Pa3BUTUE KPUTUYHOCTH. MBIIUICHUS.
VYyeHUK 3aciy’>KUBaET MOXBAJIBI U OIIEHKH «5».

B) HewusBecTHO, OCHOBAaHO 7M1 pelIeHUE Ha PABHOCWIIBHBIX MPEOOpa3oBaHUSX,
TaK KaK 3HAaK PaBHOCWIBHOCTH B 3aIllUCH peEUIeHUs OTCyTCTBYyeT. Ho 3aTo ecThb
yCIIOBUE — OTPaHUYEHUE HA HEU3BECTHYIO BeNnuuHy (X #0), U YK eclii U POBEPSITH,
TO HAa COOTBETCTBUE ATOMY YCJIOBHIO, & HE MNPSIMOM IMOJCTAHOBKOW HAWJICHHBIX
3HAYEHHI B UCXOJIHOE YPABHEHHE. Y UEHUK HE 3aCITYKUBAET BBICIIEH OLCHKHU.

r) IlpoBepka He HYyXHa, TaKk Kak pEIICHUE OCHOBAHO HAa PABHOCHUJIBHBIX
peoOpa3oBaHUIX, HO €CIU YYEHUK ATOTO HE OCO3HAET, TO MYCTh JIyYIlle MPOBEPKY
BBITIOJTHSET, HO OLICHKY «5» B 3TOM CIIy4ae €My CTaBUTh HE CJICIYyeT.

n) TpeGoBaHue MPOBEPKHU PEIICHUS YPABHEHUS JIOKHO COXPAHITHCS JUIIH JI0
BBEJICHUSI TIOHSTHSA PABHOCWIBHBIX YpaBHEHUU (BBOAUTCS B Kypce aireOpsl
7 kiacca). C 5TOro MOMEHTa ydYalluecs MOJKHBI MOHUMATh, YTO HCIIOJIb30BAHUE
PaBHOCWJIBHBIX MTPEOOpa30BaHU MO3BOJISIET 00XOAUTHCS 0€3 TPOBEPKH HAMJICHHOTO
3HAYEHUsI HEU3BECTHOW. A KOHTPOJIb HAaJ NPAaBUIBHOCTHIO BBIYHMCICHUHN J10JKEH
MPOBOJAUTHCA YCTHO. Y UCHUK HE 3aCITY>KUBAET OLEHKH «S».

€) YUeHMK YCTHO -Hall€l KOPHU KBAJApPaTHOTO YpaBHEHWS, 3HAYUT W
OCYILIECTBUTh MPOBEPKY PE3YJIbTATOB PELICHHUS] MOT Obl YCTHO, 3HAYUT OH WIH
CICMAIBHO WJIM TIO. TPUBBIUKE BKIIOYWI MNPOBEpKYy B pemienue. Creayer nath
yUeHUKY ypaBHeHue: 1:x =(x—1):5; — u mocMoTpeTh, OyIET M OH BBIMOJIHATH
MIPOBEPKY PE3yJIbTATOB MPSMON MOJCTAHOBKOW B HMCXOAHOE ypaBHeHHe. B jroO6om
Clly4ae, y4eHUK HE 3aCIyKMBAET OLUEHKH «5».

Omegem. x =-2, x =3
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240. Ypok 3akperuieHusi yMEHHI pelniath ypaBHEHHs M HEPaBEHCTBA YUUTENb
HAYMHAET C YCTHOW paboThl: «YTOOBI MpH pEelIeHUH ypaBHEHWM, HEPABEHCTB U HX
CUCTEM HE MPOU30LUIa MOTEps] KOPHEW WM NpUOOpETEHHE MOCTOPOHHUX KOpPHEH
HEOOXOJUMO MpH KaXKIOM IpeoOpa3oBaHMM BHUMaTeNlbHO cienuth 3a OJ13, He
JOIyCKasi €€ CYKEHHMs WIM pacIIMpeHHs, TO €CThb BBINOJHATh PAaBHOCHUJIBHBIE
npeoOpa3zoBanud. Kakne n3 nepeyncieHHbIXx MHOKO MPeoO0pa3oBaHU paBHOCHIIBHBI, a
KaKHe — HeT:

(1) Ileperoc cmaraemMoro ©3 OIHOW 4YacTH YpaBHEHHS WIM HEPaBEHCTBA
B JIPYTYIO.

(2) [IpuBeneHME 1MOTOOHBIX CIaracMbIX.

(3) YMHOX)eHME 00enX YacTell HEpaBEHCTBA Ha MOJIO0XKUTEIBHOE YUCIIO.

(4) YMmHO)EHME 00enX yacTell HepaBeHCTBA Ha OTPUIIATEIIbHOE YUCIIO.

(5) YMHOXeEHHe 00enx yacTel ypaBHEHHsI OJJTHO U TO K€ YUCIIO.

(6) Bo3Benenue obenx yactell ypaBHEHHs UJIM HEPABEHCTBA B KBAIpart.

(7) Bo3Benenue obenx yacteil ypaBHEHHs WJIM HEPABEHCTBA B Ky0?

(8) 3ameHa KOMIIOHEHTA ypaBHEHUsI (HEPaBEHCTBA) HA PABHOEY.

OnenuTe cojiepKaHue yCTHOM paboTHhI.

a) CooTBETCTBYET LI€JU: BCIIOMHUTD, KaKuE€ MPeoOpa3oBaHusl PaBHOCUIIbHBI, a
KaKue — Her.

0) 3amaHus HE MNOAXOAAT s YCTHOW (DPOHTAIBHOM padOThL, MOCKOJBKY
00JIbIIast YaCTh BOIIPOCOB TPEOYET KOHKPETU3ALMH (JOMOIHUTENbHBIX YCIOBUH).

B) 3aJaHus NOAXOJAT IJIsi YCTHOM paOOThl MNpU YCIOBUHM, YTO YUEHUKH
MPUBEAYT MPUMEPHI, TOATBEPKAAIOLIUE UX MIPABOTY.

r) Bompoc u 3amaHuss He NOAXOAST i YCTHOW (PPOHTANbHOW padoTHI,
MOCKOJIBKY C(OpPMYJIHUPOBaHBI B OOIIEM BHJIE W IPEANOJaraloT BHIOOP OAHOTO W3
JBYX OTBETOB: «PaBHOCUJIBHO» WIIM 6 «HE PAaBHOCUJIBHO», KOTOpPBIE HE SICHO Kak
apryMeHTUPOBATb.

n) llomoOnast ycTHass pabGoTa O€CCMBICIEHHA, MOCKOJbKY HE T03BOJISET
0o0OpaTUThCS HU K TEOpUHU (IS TOT0 HEOOXOAMMO BOCIPOU3BOIUTH (HOPMYIUPOBKU
TEOPEM), HU K MPAKTUKE ([JIs1 ITOTO HYHbI KOHKPETHBIE TPUMEPBHI).

e) CoaepxxaHue ycTHOM paOOThI BpeIHO ISl OOyUEHHUsI PEIIEHUIO0 YPaBHEHUN U
HEPaBEHCTB, MOCKOJBKY (GOPMHUPYET OIIMOOYHBIE acCOIMAINH, 3a()UKCUPOBAHHbBIC B
3aJIaHUsX.

241. YuuTtenb CrpallvBaeT y YYEHHUKOB, SIBIISETCS JIM MPUBEICHUE MOAOOHBIX
cJlaraeMbIX PAaBHOCWJIbHBIM MPEOOPa30BaHUEM, U TOJYYUB YTBEPAUTEIbHBIA OTBET,

NpeiaraeT pelmTh ypaBHeHHe x° —2x++/3—x =~/3—x +8. Vkaxkure Haubonee
BEPOSTHBIE MTOCIIEICTBUSL.

a) MHOrMe YyYeHWKH peniaT 3ajJaHue, WCIONb3Ys IPUBEICHHE TT0J0OHBIX
CTIaraeMbIX Kak paBHOCHJIbHOE TPe00Opa30BaHue, JOIMYCTST OMIHOKY.

0) Yd4eHMKH peliaT 3ajaHue, UCIOJb3ys NPUBEIECHHE MOJOOHBIX CaraeMblX,
HO OJIHH JIOITYCTSAT OIIMOKY, CUMTasi 3TO MPeoOpa3oBaHKe PaBHOCHIIBHBIM, a JAPYTHE
CIIEIat0T MPOBEPKY M MOJIyYaT MPaBHIBHBIN OTBET.

B) YYeHMKH peIlarT 3ajaHue, MCIOb3ys NPHUBEICHUE TOJOOHBIX ClIaraeMbIX
KaK paBHOCHIIBHOE TPe0Opa30BaHue, PU 3TOM YacTh JAOMYCTUT OUIMOKY HPH 3aIUCh
pEIIEHHs], YaCTh — PEIIUT 3a[aHUe C OMIHOKOI.
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242. VI3BecTHO, UYTO YydYalidecs 4dYacTo 3a0bIBalOT, YMHOXXHMB 00€ 4YacTd
HepaBeHCTBa Ha (— 1). Opranm3ys paOboOTy HaJl OIMMOKAMHU yYUTEIb MOXET BHIOPAThH
OJIMH U3 MPUEMOB, KOTOPBII MPOAEMOHCTPUPYEM Ha PEIICHUU HEpaBeHCTBA —x >—1:

a) IlepBblii myTh — «I000BOW». YuuTenb 3amucbiBaeT: —x >— 1l x>1; u
OOBSICHSIET, MOUYEMY 3aITUCh HEBEPHA.

06) Bropoii myTh — «BOTIPOCUTEIBHBINY. Y UUTENb 3aMUChIBACT: —x >— 1< x >1;
¥ 3a7a€T BOIIPOC: BEPHA JIU 3aIIUCh?

B) Tperuil myTte — «coducTuueckuil». VYUuTenb 3aMUChIBAET HCXOTHOE
HEpaBeHCTBO:—x >—1. 3areM 3amnuchiBa€T HEPABEHCTBO, KOTOPOE MOXKET OBITh
MOJIyYE€HO M3 JIaHHOTO 0€3 CMEHbI 3HaKa HepaBeHCTBA: X >1. A MOTOM CKIaJbIBacT
06a HepaBeHcTBa W monydaer Takoe: 0> 0. Ilocme sToro ommOka CTaHOBUTCS
OYEBUIHOH.

r) UYeTBEPTHIN MyTh — «IOUCKOBBII». YUUTENb 3aMUCHIBAET CEPUIO JTOTUUECKUX
IIPEUI0KEHNM, HAIIpUMED:

—x>-1=x>1; x>l=-—x>-1; —x>-1sx>1;
—x>-1=x<]; x>l=—x<-1; —x>-l1lesx <l
—x <-1=x>1; x<l=-x>-1; —x <-1lesx >1;
x<-1=x<]; x<l=—-x<-1; x<-lesx<l; -

Y TIPOCHUT BBISIBUTH UCTUHHBIC U JIOKHBIC YTBEPIKICHHUS, 000CHOBAB CBOM BBIOOD.
1)

VYxaxute Haubosee 3¢pHEeKTUBHBIN IMyTh MPEOIOJICHUS YKa3aHHOW OIIMOKU WU
IIPEIOKUTE CBOM BaApUAHT.
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243.Ha ypoke anreOpsl B 9  Kkjacce  JI0OKa3aHO  HEPABEHCTBO
a+b
szlab (a>0,b>0). Iocme wero ydeHHKaM mpeIaraeTcsi CHCTEMa 3aad-
CIEACTBUM:

a) B kakoMm ciryuae mocturaercs 3HaK paBeHCTBa?

6) [atp reoMmeTpHuecKyl0 WILIIOCTPAI[MI0 HEpaBeHCTBA. B maHHON 3amaue
BO3MOXKHA Takas HMHTeprperamus: ¢ u b —
OTpPE3KH, Ha KOTOpEIE BBICOTA
OpSMOYTOJIBHOTO ~ TPEYrOJbHHUKA  JCIHUT

TUIIOTCHY3Y, \/ab — JJINHa ATOM BBICOTHI,

a+b
T_ JJIMHA MEAUAHBbI K FI/IHOTCHY?)C. BHCCB
A C
AB; = a CB=b AO = OC, ABy=a, CB; =h.

B) M3 IBYX IOJIOKHUTEIIBHBIX YUCEI, IPOU3BEACHUEC KOTOPHIX ITOCTOSSHHO, HAUTH
TaKHe, CyMMa KOTOPBIX SIBJISCTCS HAUMEHBIIICH.

r) V3 IBYX IOJIOXKHUTEIBHBIX YHCEJ, CYMMa KOTOPBIX. [TOCTOSIHHA, HAWTH TaKHe,
MIPOM3BEICHUE KOTOPBIX SBIISICTCS HAMOOIBIIIAM.

n) OO0o6mmuTe HepaBeHCTBO Ha 3, 4, ..., JO00€ YHCIO HEOTPHUIATEIbHBIX
clIaraeMbIX.

¢) PaccMoTpuTe BCEBO3MOXKHBIC «IIOJIC3HBIC» YAaCTHBIC CIIydau, HaIpUMeEp,

1
MOYHO B35ITh b = =~ W MOJIy4YUTb...?7
a

YKaxxute nopsiioK NPEeAbsBICHUS 3a/a4 YUYCHUKAM.

244. B.H. Pppkuk mipensiaraeT NpOBEPSATh MOHUMAHUE OINPEACIICHUS C TTIOMOIIBIO
TaKuX BOIIPOCOB:

1) KakoB xapakTep onpeneneHus: OnucaTeIbHOE UM KOHCTPYKTUBHOE?

2) Yto onpenensercsi: 00beKT U CBOUCTBO?

3) Jnsa omucatenbHBIX ONPEACIICHUN: W3 KaKOro MHOXKECTBa BbIOUpaAETCS
onpeaensieMblii 00bEKT?

4) Moxelllb JIi Thl CKa3aTh OMpeeIeHue CBOUMHU CJIOBaMu?

[IpumenuTe 3Ty cXeMy K ONpeeeHUI0 OMKBAAPAaTHOTO YPABHEHUS.
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245. TlongBenuTe WTOTH CaAMOCTOSTENIBHON pabOThl yYaIUXCS TO PEHISHUIO

2x% +y? =36 )
CHCTEMBI 5 5 . B KOMMEHTapu# OMUIIUTE OMIUOKH U HETOUETHI.
8x“+4y° =36x
a) 0)
2x*+y°=36 _ |8x"+4)°=36-4 252 +y° =36 _ |2x +y =36
8x" +4y’ =36x 8x" +4y" =36x 8x% +4y? =36x 2x° + * —9x
2x°+y* =36 _ [32+)y°=36_ |y* =4 22 + 12 =36
= Y
36-4=36x ‘:’{ x=4 T\x=4% 2620y { {‘ =24
y=12 y=12
X = 4 _x:4 ’
B) r)
vt =36-2x° 22 + y2 =36
8x2 +4y% =36x 8x? +4y =36x
y? =36 —2x? 8x? +4y —(2x +y
82 +4(36 — 2x? )= 36x B +4)2 222 +1)”
8x° +144 —8x* =36x 8x” —2x° = xy* —4y°
144 =36x 2x2(4—x)=y2(x—4)
_ 2 _ 2 _ 2 2
x=4, y°=36-2-4°=4 —2x%(x—4)=y*(x—4)
y*-4=0,y-2)-(y+2)=0 52" = y°
y=2, y=-2 y? +2x% =0
OtBer. -2 u 2. x=y=0
n) OTMETKH:
2x% +y% =36 a) 0) B) r) )
5 . U3 | ypaBHEeHHS CclieyeT:
8x“ +4y° =36x -
KomMeHTapuii K petieHuro.
X — MOJIOKUTEJICH MEHbIIIE 0, a)
y —4€THOE MeHblIe 6 =y = F2 unun y = 4
Dy=7
2x°+4=36 )] x*=16 6)
8x%+16 =36x  |128+16 =36x
x? =16 Sx=4
144 =36 x B)
Otser. (4; -2), (4; 2)
2)y =+
2x2+16=36 _ [ x2=10 )
8x% +64=36x  |80+64=36x
2 2
x-=10 x-=10
144:36x<:>{ x=4 2
Cucrtema pelieHuid He UMeeT.
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246. OtieHUTE OTBET Y TOCKH (JIEATETLHOCTh YUUTENS H YICHUKA).
x' = (x = 20)°
Vuennk: «V3B1euéM KBaapaTHbI KOPEHb U3 00eHX YacTeil ypaBHEHHS: x° = x — 20%.
VYuutens: «[lonydyeHHOE ypaBHEHUE PABHOCUIILHO JaHHOMY?».
Vuenuk: 277"
Yuurens: «BCioOMHM, KaK U3BIIEKAETCS KOPEHb U3 YETHOM CTEIICHW.

Vyerux: v x2" =x".

VYuurens: «Bcerga i BHITOIHIETCS 3TO PABEHCTBO?Y.
Yuenuk: «/Jla».
VYuurens: «[IpoBeps paBeHCTBO Wit N = [, x = — 1y.

2
Y4YeHuk: « (— 1) =-1. PaBeHCTBO HE BBINOJHACTCSI: KOPEHh HE MOXKET OBITh
OTPULATEIIbHBIMY.

Yuautens: «McnpaBb paBeHCTBO x2h =" TaK, 4TOOBI TIOIYYHUIIOCH TOKICCTBOY.
VYyeuuk: 777

VYuurens: «Bornpoc kiaccy: kak U3 paBeHCTBa Va2 = 4" IOJIYIUTHY» TOXKJIECTBO?Y.
YyeHuk-2: \/xzn :‘xn

Yuurens: «cnonp3yi 3TO TOKIAECTBO.
Y4eHuK: ‘xz ‘:‘x—ZO‘. 777?

VYuutens: «llocMOTpu, MOXHO JM H30aBUTHCA OT MOAYJIS B JIEBOM YaCTU
YpaBHEHUA?».

VueHuk: x° =|x—20]

x? =x-20 wm x2 =20-x

x> —x+20=0 wm x*+x-20=0

D=-79<0 D=81>0

KOpHEH HEeT x=—3, x =4 (no reopeme Buera) — oTBeT.

VYueHuk-2: «5 nosxy4dua oTBET APYTUM CIIOCOO0M.
Yuurens: «3anumy Ha JOCKE».

x* = (x - 20)

x| =|x-20]|

x*=|x-20|

2 2
x*=x-20 unu x*=—x+20

¥-x+20=0 unu ¥4+x-20=0

D=-79<0 D=81>0

KOpHeu Hem x=-5x=4

x* = (x - 20)°

xt— (x—20)%=0
(x® —x + 20)(x* + x— 20) = 0

¥4+x-20=0

x=—-5x=4

1
3HaKKu BOIIpOCa B 3TOM CJIydac O3HA4YarOT MOJIYaHHUE.
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3x° +17x+84

247. Y4eHUK Yy JOCKH  pellaeT  ypaBHEHHUS: > 2 wu
X —=x
2x? +7x—4_1
x> -16 |
3x° +17x+84 2x° +7x-4 _,
) X2 —x 5 x° 16

3x +l7x+84=2(x —x) 2x° +7x—4=x%*-16
3x% +17x+84 - 2x* +2x =0 x* +7x+12=0
x?+19x+84=0 x=-3,x=-4
si= {1 es = il

Yuutenb CTaBUT OIIEHKY «4» U 000CHOBBIBaET €€: «IlepBoe ypaBHEHHE PEIICHO
BEpPHO, a BTOPOE — ¢ onOKoi». [IpaB nu yuurtens?

a) IlpaB, nelCTBUTENBHO, MEPBOE YPABHEHHME PEIIEHO BEPHO, a BTOpPOE —
C OLIMOKOM.

0) IlpaB B olieHKe, HO HE MpaB, MO3BOJISIS OIIMOKE OCTAaThCS HAa JOCKE O€3
UCITpaBJICHUS.

B) IIpaB B o00ocHOBaHuU (TIEpBOE ypaBHEHHUE PEIICHO BEPHO, a BTOPOE —
C OIIMOKO¥), HO HE TIPAB B OLICHKE: YUCHUK 3aCTy>KUBACT TOIBKO TPONUKH.

r) He nmpaB: 3T0 He KOHTpoOJIbHAS paboTa, @ OTBET Y JOCKHU, MTO3TOMY OIIHOKE
Ha JIOCK€ HE MECTO, BEJb OHA OKa3ajach B TeTpaasx (M ymax) OOJIbIIMHCTBA
y4aluxcs Kiacca.

n) He mpaB: mpuBenéHHBIE pEIICHUs — MPEKpacHas BO3MOXKHOCTH BBISICHUTD,
MoYeMy OJUH U TOT K€ CIOCO0 B OJHOM CiIy4ae HE MPUBEN, a B APYrOM — MPHUBEIN
K OIlIHOKe.

e) He npaB: yuutens caMm JOMyCTHI MHOKECTBO METOAUYECKHUX OITUOOK.

248. CucteMa 3amady K ypOKY 3aKpervieHus maTtepuaia mo Teme «Pemenue
MppAlMOHATIFHBIX YpaBHCHUIN» MpeJcTaBieHa 8 WUppalMOHAJIbHBIMH YPaBHEHUSIMHU
c o0IMM TpeOOBaHUEM «PEIIUTh ypaBHEHHUE», § HPPAIMOHAIBHBIMUA ypaBHEHUSIMU
c o0muM TpeOOBaHUEM «HAWIUTE KOPHU YpaBHEHUs», 6 HpparmoOHAIbHBIMU
YpaBHEHUAMH C OOIIMM TpPeOOBAaHUEM <JIOKAKUTE, UYTO YpaBHEHHE HE HMEET

KOpHEH». YduTelb BKIOYAeT €IIié OJHO YpaBHEHHUE: 2)6—1(12)62 —13x+ 3):0.

Bri6epute Hanbonee moaxoasie TpeOoBaHus:
a) BepHo nm, 4TO ypaBHEHUE UMEET TPH JCHCTBUTEIBLHBIX KOPHS?

©0) Bepuo  gm, 4TO ypaBHEHUS N2x+ 1(12)62 —13x+ 3): 0 u

N2X — 1(12x2 —13x+ 3): 0 MMerT OMHAKOBOE KOJIMYECTBO KOPHEH?
B) JlokaxuTe, 4TO ypaBHEHUE HE UMEET KOPHEl.
r) Haiinure KOpHU ypaBHEHUS.
n) Pemure ypaBHeHue.
e) CKOJIbKO IeMCTBUTEIbHBI KOPHEW UMEET ypaBHEHUE?
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249. Yuutens BbI3BAJI K JOCKE YCIEBAIOIIETO Y4YeHHKa (IO anredpe cpenHss
OLICHKa  — 4,3) TUTSL KOMMEHTHPOBAHHOTO pelIeHus YpaBHEHUS
x—49 +2= >0 = 49 + >0 . YueHuk Hayvaj C TPaIULUOHHBIX

50 49 x—50 x-49
npeoOpa3oBaHui, CBSI3aHHBIX C MPHUBEACHHEM K OOIIeMy 3HAMEHATENI0, U 3amucall
49(x —49)+50(x—50)  49(x —49)+50(x—50)
49 -50 ~ (x—50)x—49)
OH HayaJ pacKpbIBaTh CKOOKH. Bammm nevictus?

PaBCHCTBO: : CJ'IQI[YIOHII/IM nraromM

3anuIuMTe pENIEHNE 3TOTO YPABHECHHUS.
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250. Unorna mone3Ho mpearaTh — CTApIICKIACCHUKAM — YpPaBHEHHS  C
0ECKOHEYHBIM MHOKECTBOM KOpHEH. YUUTENlb Ha YPOKE MOBTOPEHUs, 000OIICHUS U
CUCTEMAaTU3ALMK MaTeprasa NpeyIoKNI YYaIUMCs CEPUI0 YPABHEHUM:

a) [x+1+|x-1=2 6) |x—4+[x-5 =1
B) W —2|+[Jx —5/=3 r) ‘x2—4‘+‘x2—9‘=5
B) [2—1g X +|6 —Ig x| =4 r) [ +4]+[2 - 8|=12

Uto o0benuHsSeT 3TU ypaBHEHHUs (Kakoil mnpu3Hak cepuiHocTH)? OO6001mTe
3amady. [Ipepnoxkure pemienue ooniel 3a1aun U €€ 4aCTHBIX CITy4aeB.

Kak c MPEABITYIIUMH YPaBHEHUSIMU CBS3aHO YpPaBHEHHE

\/ xX—6x-9 + \/ x+/6x-9 =6 , KOTOpPO€  YYHTCIIb NPEIJIOXKHI  PEIIUTh

YUYCHHUKAM B Ka4CCTBC NOMAIIIHCTO 3adaHMA.
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251. B xauecTBe MPUIIOKEHUN TEOPUM YPABHEHHM M HEPABEHCTB K PEILIECHUIO
MPAaKTUYECKUX 3a]a4, YYHMTENIb BBIOpAl TEKCTOBBIE 3aJa4yd Ha JABWKEHUE IIO0
OKpY>XHOCTH. OOBSCHSSI CYIIHOCTh METO/A PELICHUS TaKUX 3a]ad, YYUTEIb BBEI
CIIEIyIOIINE TOJOXKEHUsA: «PaccMOTpUM JBMKEHHE JBYX TOYEK IO OKPYXHOCTH
(3aMKHYTOM Tpacce) JJIMHBI S B OJHOM HalpaBJICHUH MPU OJHOBPEMEHHOM CTapTe CO
CKOPOCTAMHM Vi U Vv, (I ONPENeAEHHOCTH MOJIOKUM V1 > V,) U OTBETUM Ha BOIIPOC:
yepe3 Kakoe BpeMs IepBasi Touka Oy/IeT onepekaTrbh BTOPYIO POBHO Ha OAMH Kpyr?

Cuutas, 4yTO BTOpas TOYKAa IOKOWUTCS, a IepBas NPUOIMIKAeTCs K HEW co
CKOPOCTBIO (V1 — V), IOJYYHM, YTO YCIIOBHE 33/1a4H Oy/eT BBITIOIHEHO, KOT A IIepBast
TOYKa IOpPaBHSAETCA B MEPBBIA pa3 co BTOpou. lIpm 3TOM mepBas To4ka MpPOHAET

S
paccTosiHUe, paBHOE IJIMHE Tpacchl, U UcKoMas (opmyna: = ———  HuueM He

17 V2
OTINYaeTCs OT (POPMYIIBI TS 3a]]a91 Ha JBIDKEHHUE TI0 TIPSIMON BJJOTOHKY.

Wtak, ecnu Be TOYKH OJHOBPEMEHHO HAYMHAIOT ABIXKEHHE TI0 OKPYKHOCTH
(3aMKHYTOH Tpacce) B OIHY CTOPOHY CO CKOPOCTSIMH Vi U V, COOTBETCTBEHHO
(V1 >V,), To mepBas TOYKa MPHOJIMKACTCA KO BTOPOH cO CKOpocThio (Vi — Vy), B B
MOMEHT, KOTJa TiepBas TOYKAa B MEPBBI pa3 JOTOHSAET BTOPYIO, OHA MPOXOAUT
PAcCTOSIHUE POBHO Ha 0O0uH Kpye Oonvuiee, yeM BTopas. JlaBaiiTe 3amuiiieM 5TO
MOJIO’KEHUE.

Tenepp pemuM 3amauyy, HCHONB3Yys Halle  MoJokeHue. M3 ogHOW TOUYKH
KpYrOBOM Tpacchl, JJWHA KOTOpPOW paBHa 12 KM, OJHOBPEMEHHO B OIHOM
HaIpaBJICHUU CTAPTOBAIM JBa aBTOMOOWJs. CKOpPOCTh MEPBOTO aBTOMOOMJIS paBHA
80 xkM/4, yepe3 48 MUHYT IOCJE CTapTa OH Olepekan BTOPOM aBTOMOOWJIb Ha OJIUH
kpyr. Haliném ckopocTh BTOPOTro aBTOMOOMIIS B KM/H.

Pemenne. IlycTh CKOpOCTH BTOPOTO aBTOMOOWJIS paBHa X KM/4. IlocKoJbKy
48 MUHYT cOCTaBISIIOT 4 5 4Yaca, W 3TO TO BpeMs, 3a KOTOPOE MEPBbI aBTOMOOMIIb
OyzeT omepexaTh BTOPOW Ha OAWH KPYT, COCTABUM IO YCJIOBHIO 3aJa4d YpaBHEHHE

12 4
80—x 5 Pemmure 310 ypaBHeHHEe caMocTosTENbHO. Ecim BBl pemuiam ero
- X
MPaBUJILHO, TO TIOMYYUITH, YTO CKOPOCTh BTOPOT'O0 aBTOMOOWIISI PABHO 65 KM/».
OrnennTe METOAUKY 00yUYeHHUS PEIICHHIO 3a]1a4 Ha JIBUYKEHUE 110 OKPYKHOCTH.
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252. TlogBenmuTe WTOTM CAMOCTOSITEIBHONW paOOTHl yYaIUXCS IO PEHICHUIO

(x—6)y-5)=0
CUCTEMBI y-2 _3 - B xoMMeHTapu# OMUIITUTE OMMUOKA U HEAOUYETHI.
x+y—8
a) 0)
(x—6)y-5)=0 x=6,y=5 (x—6)(y-5)=0 [xiG
y—2 &4 5-2 ™5 y=5
= =3 (2ooncn.) Y _3 < _9) =
x+y-8 6+5-8 xty—8 Y72 -3
Pewrenwii Her. N ~ (x+y-8
B) 2x: §=6
Y7o y-e_
(X_G)_(Jé_ )=0 x+y-8 y-2 3(ﬂ09f6H)© y=5
Y=2 _3 y=5 y=5 x=4
x+y-8 _9 3
x—6)y—5)=0 jerte _3
x=6 wm y=5 )x+y— Llp=¢
1)x=6 r
y—2 y—2 (x~6)y-5)=0((x-6)y-5)=0
:Sa —:3! y_2 _ <~ y_2 N
6+y—8( )y_ x+ 8—3 x+y 8
y—2=3(y-2 N B
y-2=3y-6 (x—6)»-5)=0
2y =4 y—2—3(x+y—8):0<:>
y=2 x+y-8
2)y=5 (x-6)»-5)=0  (x=6,y=5
5_92 3 —3x-2y+22 _&1-3x-2y+2=0&
=3, =& x+y-8 x+y—-8=0
x+5-8 =
3:3(x_3) x=6,-3x-2y+22=0
3=3x-9 y=5-3x-2y+22=0<
3x=12 x+y—-8=#0
x=4 x=6,-18-2y+22=0 x=6,y=2
Ortsger. (6, 2), (4, 5) y=5-3x-10+22=0<Jy=5x=4 <
x+y—-8=%0 x+y—-8=#0
x=6,y=2,6+2-8=0(ucm.)
x=4,y=5,4+5—8=0(ﬂ09f€H.)
Ortger. (4, 5)
OTMmeTKH:

a) 0) B) r)

KomMeHTapuii K pelieHuro.
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253. llens ypoka m3ydeHus HOBOro Matepuaia no teme «HepaBeHCTBO BTOpO#
CTENEHU C OJHOM mepeMeHHOoI» (9 Kiacc): BBECTH IMOHSATHE HEPABEHCTBA BTOPOM
CTETIEHU C OJHOW TEPEMEHHOH, AaTh OIpENeNIeHUE; MO3HAKOMUTH C aJrOPUTMOM
peleHrsi HepaBEeHCTB Ha OCHOBE CBOMCTB KBaJpaTHMYHOW (PyHKIUH; CHOPMHUPOBATH
yYMEHHE pellaTb HEPaBEHCTBA JaHHOTO BUJA. YUYHUTEIb OPraHU3yeT aKTyaIu3allHhio
3HaHuil B ¢opme Oecenpl. OnTUManbHa JIM MpeajaraemMas CUCTEMa BOIIPOCOB IS
peanu3anuu ueiam ypoka?

(1) Yro Ha3bIBacTCS KBaJAPATHBIM TPEXWICHOM?

(2) Yro Hamo crnenarh, YTOOBI HANTH KOPHHU KBAJAPATHOTO TPEXUWICHA?

(3) Kak HaspiBaercst yHKIMs BAga y = ax” +bX +¢?

(4) Yto sBnsieTcst rpadKOM KBaIpaTUIHON QyHKITUN?

(5) Ot vero 3aBUCHUT HaIlpaBJICHUE BETBEH MapadoIbI?

(6) Uro MOXXHO cKa3aTh O KOJIHMYECTBE KOpHEH YpaBHGHHS M 3HAKe
KodpdunreHTa a, ecnu rpaduk KBaApaTHUYHOW (PYHKIUM PACHOJIOKEH CIIEAYIOIINM
o0pa3oM (CM. HI>KE€ COOTBETCTBYIOIINI PUCYHOK)?

(7) HazoBuTe mNpPOMEXKYTKH 3HAKOIOCTOSHCTBA (QYHKHMH, eciau e€ rpaduk
PAacIoNIOKEH YKa3aHHBIM CIIOCOOOM.

Mo MONCHO CRAZAINL 0 KOAUNECTHEE

p Hazoeume npoMexncymxit 3Haxonocmosnemaa
KOPHEU YPASHEN U X

ax (A4
HIrnane K(N.‘Mlllu‘t"""‘( a, eoqu
epadhiun xoadpamunowoit dhyrnian
ax’ + bxd ¢ pacnoacxeen
cae

dypocyuin ) = ax’ + bt o, ecau e€ zpagiux
PUCTIOROMCEH YRAFTANNBIM CNOCoioM:

v > 0mprxe e )
poo Ompi 3 & (= X o (x e

e) y

y £ Vmgx = | x, hAx em) »odmpn x

) 0,

2 o al-Blgri=l-
N\

a) BompocoB noctaTouHo (MO3BOJIAIOT OMPOCUTH MUHUMYM 11 yenoBek), U OHU
MO3BOJIAIOT PACCMOTPETh BCE ACTEKThl HOBOM TE€MBI (BBECTH TOHATHE HEPABEHCTBA
BTOPOW CTEMEHW C OJIHOW TIEPEMEHHOM, [1aTh OMNPEACICHHUE; IO3HAKOMUThH C
QJITOPUTMOM _PEIICHHUsS HEPAaBEHCTB HAa OCHOBE CBOMCTB KBaJIpaTHUYHOW (PYHKIIMH;
chopMHUPOBATH YMEHHE pelllaTh HEPABEHCTBA JAHHOTO BUIA).

6) BompocoB pocrarouno, HO B (6) u (7) paccMOTpeHBI HE BCE€ Clydau
pacnosoxkeHus napadbosbl B KOOPAUHATHOMN IIIOCKOCTH.

B) Bompocs! pa3po3HeHsl, yyammuMcs He SICHBI CBSI3U MEKIY HOBBIM IOHSTHEM
Y UMEIOIIMMUCS 3HAaHUSAMH, ITIOCKOJIbKY yUuTeleM He chopMynupoBaHa MmpooieMHas
3aJjaya U HE co3/aHa mpobsieMHas cuTyanus. [loaTomy 4mnciio BonmpocoB (MX MOXKET
ObITb M OOJIbllI€) CYUIECTBEHHOM pOJM HE WIPaeT, T.K. OHM MO3BOJSIOT TOJBKO
BCIIOMHHTbH PsII TEOPETHUECKUX TMOJIOKEHUN anreOpbl, HO HE TO3BOJISIOT HAMETHTH
MyTH HWCTOJIB30BAHUS JJIsl IOJYyYSHUS! HOBBIX 3HAHU.

r) Ecau B utore BcE€ CBOAMTCS K 3HAKOMCTBY «C aJTOPUTMOM pEIICHUS

HEpPaBEHCTB HAa OCHOBE CBOMCTB KBaJpaTHUYHON (PYHKIUMU», TO BONpOCHl 1, 2 u 6 —
U3JIMIIHU, HEe o0s3aTenbHbl. VX KenarenbHO 3aMEHUTh BOIPOCOM O HAXOXKACHUU

wa) v

a)!l‘

A

ladut KOpe L, a<0 |

Mo KepHell, ¢

x 4
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BEpIIMHBI Mapaloyibl: €€ pachojiO)KEHHE B CHUCTEME KOOPAHMHAT CYLIECTBEHHO
(mo3BouisieT u3berath B 4 ciydasix U3 6 BHIYMCICHUS TUCKPUMHUHAHTA).

n) IlepBas 3amaua «BBECTH MOHSTHE HEPABEHCTBA BTOPOW CTEMEHU C OJHOM
NEepPEeMEHHOM, NaTh oOmpeaesieHne» He TpeOyeT BOoOOINe HUKAKON aKTyaau3aluu
3HaHWM, TOCKOJBKY ONpE/eJICHUE HEPABEHCTBA YKa3aHHOTO BHUIA SBISETCA
HOMHUHaJIbHBIM (KaK M BCE OCHOBHBIC OIpEACNICHHs] B Kypce ainreOpsl 9 kiacca).
Bropas metoauyeckas 3ajjaya — «I103HAKOMUTDH C aJlTOPUTMOM PEIICHUS] HEPABEHCTB
Ha OCHOBE CBOMCTB KBaApaTWYHOU (yHKUIMK». OZHAKO 3HAKOMCTBO HAYMHAETCA C
NPEABSBICHHUS QITOPUTMA, 4YTO TOXE HE TpeOyeT aKTyaldu3aluh. 3HA4uT,
LEHTPaJbHOW ClIeAyeT CcuuTaTh 3ajady (GOPMHUPOBAHHUS YMEHHUS «pEHIaTh
HEpaBEHCTBA JAHHOIO BUAA», KOTOpas TpeOyeT akTyajlu3alHuy 3HaHUH, HO JJISl TOTO,
4TOOBl €€ OpraHu30BaTh HYXHO MPEIJIOKUTh YUYEHHKAM «HEPAaBEHCTBA JAHHOIO
BHJIa», 4Ero caenaHo He Obuto. [Ipeqmaraemas cucreMa BOIPOCOB HE ONITUMAIbHA.

e) IlpomMexyTku 3HAKONOCTOSIHCTBA HE TpeOyrT TMOCTPOEHUsi rpaduka
dbyHKIMH, a TOIBKO aHanu3a GopMmysibl e€ 3ajatomiei (METol THTEPBAJIOB), IIOITOMY
U3 CHUCTEMBI BOIIPOCOB HE COBCEM SICHO, O KaKOM METOAE (aIroput™e) UaET pedb
(rpaduueckoM, GYHKIHOHATBLHOM, METOJE WHTEPBAJIOB WM aAHAJTUTHYECKOM).
OnpenenuTs ONTUMAIBLHOCTH CHCTEMBI BOIPOCOB O€celbl Ha 3Tane akTyalu3aluu
3HAHUU HE MPECTABISIETCS BO3MOXHBIM.

254. O1ieHuTe pelnieHne HepaBeHCTRA: X%+ (x2 — SXxZ —4)£ 4,
Pemienue.
x? +(x2 —SXx2 —4)34 & (x2 —4)+(x2 —SXxZ —4)£0 & (x2 —4)2 <0 &
X*-4=0 & x'=4 o x=12
a) PellleHue palMoHaabHO, JOTUYHO; OLICHKA «5)».
0) PemeHue paroHaIbHO, HO IIEPEXObI HE BCEria 00OCHOBAHBI; OIICHKA «4.
B) PeleHue He palMOHaABHO, HO JIOTHKA PEIICHUS HE HApYyIIICHA; OLICHKA «4%.

r) Pemienue He palmoHaNbHO, MEPEXO0/IbI HE BCET1a 000CHOBAHBI; OIIEHKA «3%.
n) PemieHve He BEpHO; OLIEHKA «2».

255. Pemute HepaBEHCTBO x%+ (x2 — Ssz — 4)> 4.
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256. YuuTtenb IPOCUT YYCHUKOB yKa3aTh HOMEpa TEX HEPABEHCTB, KOTOPHIC HE
MMEIOT OTpULaTenbHbIX pemrernii: (1) (x + 2)%(7x'®— 9x°~5) >0; (2
2X°~7x+6<0; (3) 2+ 7x*~18x'"<0; (4) x*~56789x—98765 <0; (5)
¥ TT77x+77777<0. Kakue OTBETHI VYCHUKOB YUYUTENIb JOJDKEH OILICHUTh Kak
0e3yrnpeyHbie?

a) HepaBenctBo (1) mMeer oTpuIareiabHOe perieHne (—2), T.K. IpH
MOJICTAHOBKH (— 2) B HEPaBEHCTBO OHO OOpAIIlaeTCsl B BEPHOE YTBEPIKICHHUE.

0) HepaBeHcTBO (2) HE UMEET OTPUIIATEIBHBIX PEIICHUH, T.K. IPH MOJCTAHOBKH
B HEPaBEHCTBO JIIOOOTO OTPHUIIATEIIFHOTO YHCIAa OHO oOOpamiaercs B JIOXKHOE
yTBEPXKICHHE.

B) HepaBeHCTBO (2) HE MMEET OTPULIATENBHBIX PEIIEHUH, T.K. IPU MOJCTaAHOBKH
B HEPABEHCTBO JIIOOOTO OTPHIATEIILHOTO 4YHCIA BTOPOM WICH KBaapaTHOTO
TpEXUJICHA CTAHOBHUTCS TOJOKUTEIBHBIM U B CyMME C APYTHMH IOJIOKUTEIHHBIMH
YjieHaMU JAaET MOJIO0KUTEIIbHOE YUCIO (OObIee HYJIS).

r) Pemenuem HepaBeHcTBO (2) siBisercs mutepBan (1,5; 2), He comepikamuii
OTPHUIIATEIBHBIX YHCEIL.

1) HepaBenctso (3) He UMeeT OTpUIIATENIbHBIX PEIICHUHN, T.K. TIPU MOJICTAHOBKH
B HEPABEHCTBO JIOOOr0 OTPHIATEIBHOrO dHmcia ciaraemoe (—18x™) craHoBHTCS
MOJIOKUTENBHBIM M B CyMME C JAPYTMMH TOJOXKUTEIbHBIMHU CJaraeéMbIMd JaéT
MOJIOKHUTEIBHOE YHUCIIO.

¢) I[Ipeamonoxum, uro x <0, Torga <0 -18x>0 *)

xX*>0; 7x°>0; 2+ 7x°>0 (**)
CIOXKHM OTH HEpaBeHCTBA ¢ * u momyauM 2+ 7x°—18x"' >0, 4T0 mpOTHBOPEUHT
ycioBuio 2+ 7x®*—18xY <0. CnenosarensHo MPEANOIOKEHNE HEBEpHO, W
HEpaBEHCTBO (3) HE UMEET OTPULATEIbHBIX PEIICHUN.

k) Tak Kak abcmucca ~ BepIMHBI mapaGomel  y=x° — 56789x — 98765
MoJIOKUTENbHA, a y(0)=—98765, T.e. oTpumarenpbHa, ¥ BETBU MapadOJIbI
HalpaBJeHBI BBEpPX, TO Mapaboyia TEpeceKaeT OCh a0CIMCC B JBYX TOYKax C
OTpUIIATEILHON U TOJIOKUTENIbHOU abciuccaMu, a 3HAYUT HEepaBeHCTBO (4) umeeT
OTpHUIIATEIIbHBIC PEIICHUSI.

3) YpaBHeHUE x°—56789x—98765=0 UMEET 1iBa KOpHS —

. _56789% 567892 + 498765
12 —
’ 2

, OIMH X1 OTPHUUATENIbHBIM, a JpYyrom X, —

MOJIOKUTENIbHBIM, a 3HAYUT HEPABEHCTBO (4) MPUHUMAET PEIICHHE Ha WHTEpBaJe
(x1; X2) ¥ IMEET OTPHUIIATEIBHBIC PCIICHHUS.

1) HepaBeHcTBO (4) MMeeT OTpHIIATe/IbHBIC PEIICHHUs, HanpuMep, x = — 1.

k) VpaBHenne x°—7777x+77777=0 uMeeT 1Ba MONOKHUTENbHBIX KOPHS —

7777+ \/77772 —-4.77777
Xpp = , @ 3HAYUT HEPABEHCTBO (D) MPUHUMAET PEILICHUE

2

Ha MHTEpBaje (X1; X2) U HE MMEET OTPUIATEIbHBIX PEIICHHI.
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257. Ha Bompoc: «Kakume y Bac uaem mo MeETOMy pelieHUus HEpaBEHCTBA
59 47

>
Vax? +7  J5x? 49

a) 59 =47 + 12, npeacTaBuM JIEeBYIO YaCTh HEPABEHCTBA CYMMOM JABYX JIpoOeii
U TIPOAHAJIM3UPYEM pe3yiIbTarT.

0) 3anumiem apodu B BUJE apuU(PMETUUECKUX KBAJAPATHBIX KOPHEH U CPaBHUM
MOJIKOPEHHBIE BBIPAXKECHUSI.

B) 3HaMeHaTeNW, a 3HAYUT M JpoOU TMOJIOKUTENIbHBI, CPaBHUM U3 Kak
CpaBHUBAIU Obl MOJIOKUTENbHBIEC pallMOHANbHBIE Yncia (4eM OOJIbllle YUCITUTENb U
MEHBIIIE 3HAMEHATENh, TEM JPOO0b OOJIBIIIE).

r) Hcnons3zyeM CBOMCTBO MPOIMOPIUH.

n) Haitném O/13.

e) IlpuBeném apobu K oOlIEeMy 3HAMEHATEITIO.

k) Ilepenecém npoOb U3 MpaBOl YaCTH B JIEBYIO.

BriOepute Hanbosee nepcreKTUBHbBIE UIEH.

258. Ha Bompoc: «Jlig Kakux 3HAYCHUM HEU3BECTHOM  BBIMOJHSAETCS
59 47

>
\/4x2 +7 \/5x2 +9
a) HepaBeHCTBO He HMEET PEIICHUI.
0) HepasenctBo cripaBeymBo mpu Beex X = 0.
B) HepaBeHcTBO cripaBeyIMBO MPH JIFOOOM JEHCTBUTEIHLHOM X.
r) HepaBenctBo cripaBeninBo Tosasko mpu x = 0.
VYKaxuTe BEpHbIE OTBETHI YYEHHUKOB.

259. Ilepeuncnute TUMHYHBIC OMIMOKH, KOTOPHIE JOMYCKAIOT YYallUuecs MpH

pEIIeHNN HEPaBEHCTBA x% ++/x2-81<81++/x%-81.
a) 3amena y=+x°>~81 u y2 +8l=x2,

0) Ilepexon kK HEpaBEHCTBY x% <81 6e3 yuéra O/13.

B) Cyxenue O3 no MHOXKecTBa x2 >8l.
r) HepaBHOCUIIbHBI TMEpexXoJ OT PaBHOCWIBHOW JaHHOMY HEPaBEHCTBY

x2<81 x<9
CUCTCMBI ) K CUCTEMCE .
x° >81 x>9

260. Pente HepaBeHCTBO x° +1/x> —81 <81++/x? —81.

M — YYHUTCIIb IOJYYNJI CICAYIOIIHUEC OTBCTHI.

HCPaBCHCTBO M — YUHUTCIIb ITOJIYYHII CIICAYIOIIUC OTBCTHI:
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261. TlomBenmuTe WTOTH CAMOCTOSITEIBHONW pa0OTHl yYaIUXCS IO PEHICHUIO
HepaBeHcTBa (x—3)° <+/5(x—3). B KOMMEHTapUHN OMHIITHTE OUTHOKU U HEI0UETHI.

a) (x—3)2 < \/g(x—?»)
3amena y = x — 3;

y2 <\/§y<:>y2 —\/§y<0<:>y(y—\/§)<0

6) (x—3)* </5(x—3)
x2—6x+9<+/5x-35
x? —<6+\/§)x+(9+3\/§)<0

0<y<+5 D=(6+5) —4(9+35)=
0<x-3<+5 =36+12/5+5-36 1245 =5
Otser. 3<x<+/5+3 x1=6+\/§_\/§=3
x2:6+\/%+\/§:3+\/§

B) (x—3)2 <\/§(x—3) r) (x—3)2 <\/§(x—3)
(x—3)° =/5(x=3)<0 x-3<+/5
x-3)x-3-5)<0 x<J5+3
x-3 x—f3+ 5))<0

x—3<0 - x—3>
x—(3++/5)>0 x—(3++/5)<0
x<3 - x>3
x>3++5 x<3++5

IlepBas cucrema He UMEET pelICHUN

OtBer. x € (3;3+ \/g)

1) (x—3)* </5(x=3)
Ecu x-3>0, mo x—3<+/5.
3<x<+5+3

Ecmu x<=3<0, mo x—3>4/5.
Pewenuni nem.

Orser. xe(3;3+\/§)

OTMETKU:

a) | 6)

B) r)

)

KommeHTapuii K peneHumio.

a)

6)
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262. B cucremy 3amay Ha 3aKperjiecHHE METO/a MHTEPBAJIOB (9 Kiacc) yuuTenb
x% + (x2 —SXX2 —4)£ 4

27 26 Hackonpko 31O
x"+2x +7x+13<0

BKIIFOYMJI CUCTEMY HCPABCHCTB

omnpaBaaHO?

a) DTo 3a7aHMe TMOBBIMICHHON CJI0KHOCTH, TTO3TOMY €€ MOYKHO PEKOMEH/I0BAThH
YCHEITHBIM B OCBOCHUY MAaTEeMAaTHUKU YYAIIUMCS JIJISI CAMOCTOSITEIIBHOTO PEIICHHS Ha
mo0oM ypoke mo Teme «PereHue CUCTEM HEpPaBEHCTB C OJHOW IMEPEMEHHON)
(8 ximacc) u Ha TFOOOM ypoKke anreOpsl B 9 Kitacce.

0) DOto onmMmuamHAas 3a7a49a, MO3TOMY €€ JIYUIlle OTHECTH K YPOKY MTOBTOPESHHUS
1 000011IeHNs MaTepHaa.

B) OTo TumoBas Uisl Kypca aiareOpbl 3ajadya, B KOTOPOM pellaeTcs OJHO W3
HEPaBEHCTB CHUCTEMbI, a 3aTe€M TIOJYyUYEHHOE PEIICHUE MOJCTaBIISIETCS BO BTOPOE
HEPaBEHCTBO, IIOJIYYCHHBIC PE3YJbTAThl AHATU3UPYIOTCSA, W HaA  OCHOBE 3TOIO
OTpeJEeNsieTCs pelleHne CUCTeMbl. PeleHne Takux 3agad 00s3aTeNbHO TpU
3aKpErUICHUH MaTepuaia TEMBbI.

r) Oro ydeOHas pa3BUBawoIas 3a7adya, B KOTOPOM pemIaeTcs OJHO U3
HEPaBEHCTB CHCTEMBI, a 3aTeM TIOJyYCHHOE PEIICHHE TOJICTABIISICTCS BO BTOPOE
HEPaBEHCTBO, IIOJIYYCHHBIC PE3YJIbTaThl AHAJTU3UPYIOTCSA, W Ha OCHOBE ITOTO
OTIpeNeNseTCs peleHne CcucTeMbl. KolekTHBHOE peIeHre Takod 3amaud
KEIAaTeIbHO TPH 3aKPEIUICHHHN MaTeprajia TeMb.

o) DTy 3a7ady HeNb3s BKJIIOYATh B CHCTEMY 3aJlad Ha 3aKpeIICHHE METoia
WHTEepBaIOB (9 KJacc), MOCKOJBKY K ATOM TEeME€ OHAa HMMEET OINOCPEIOBAHHOE

OTHOIIIEHHE.
x? +(x2 —5XX2 —4)34 :

x2' +2x%® +7x+13<0’

263. Kakast muaest pemnieHuss CHCTEMbI HEPaBEHCTB:

Oynet Hanbomnee 3pPEeKTUBHON ?

a) PemmuTh BTOpOE HEPABEHCTBO; BBISCHUTH, SBISCTCS JH PEIICHHE BTOPOTO
HEpaBEHCTBA PEIICHUEM IIEPBOTO; CIETIaTh BEIBOJ O PEIICHUHA CHCTEMEI.

0) PemmuTh mepBoe HEPABEHCTBO, BBICHUTH, SBIISACTCS JIM PEIICHUE TIEPBOTO
HEpaBEHCTBA PEIICHUEM BTOPOTO; CAEIATh BBIBOJ O PEIIICHUH CHCTEMBI.

B) PemuTh nepBoe HEPABEHCTBO; OIICHUTH MPUHAIIICKHOCTH PEIICHUS] BTOPOTO
HEPaBEHCTBA HEKOTOPOMY YHCIOBOMY MHOXXECTBY, C YYETOM OTOTO OIPEACIIUTH
pEIICHNE CUCTEMbI HEPABEHCTB.

r) Pemmth mepBoe HEPaBEHCTBO; pEIIUTh BTOPOE HEPABEHCTBO; HAWUTHU
MEePECCUCHNE PEIIEHUI TIEPBOTO M BTOPOTO HEPABEHCTB M, TAKMM 00pa3oM, CIeNaTh
BBIBOJ O PEIICHUN CUCTEMBI.
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264. B xone n3yueHus crmoco0OB peuIeHHs MOKa3aTeNbHBIX YPAaBHEHUHN yUUTENb
MPEIOKIIT YUYCHUKaM 3aJlaHie: BBISICHUTH CIIOCO0 pelIeHUs] KaXKI0ro KOHKPETHOIO
ypaBHeHus1. J{Jis1 TOro oH npeaoctaBui 15 ypaBHeHU:

%:5-0,04" (2-3)" =(2+ 3] ’

34t Loz _g et L gxen ety g1y 5 2 og

3 2
25~ 65" +5=0 125% + 20" =2+
2811 -36""-316""=0 5 t=49"""
1
329c2 _2,3x2+x+6 4322 _ 54 3% _ 1
3t —5*%

11
s 3 _g

2 % +3 2 0x 1\*
()( +x—57)} =(x +3(—57)1 3 -0,125=x/5-0,0623”C

6X—8-3x—9:2x+72=0

\/Z(g\/xz_j _3\/9(2_3):32\/@” _3\/ﬁ+1 +6\/z—18

U TIepEeYeHb CIIOCOOOB UX PELICHUS:

— IIepexo]] K OTHOMY OCHOBAHHUIO,

— TIepexo]] K OTHOMY TTOKa3aTeto,

— BBIHECEHHE OOIIETO MHOXKHTEIIS,

— mepexoll K KBaapaTHOMY (KyOM4eckoMy) BBEJICHHUEM HOBOW NIEPEMEHHOIA,

— pa3yoXKeHne Ha MHOYKHUTEIH,

— paccMaTpHBaTh Kak OJTHOPOAHBIE OTHOCUTEIBHO TTOKA3aTENbHON (QYHKIINH,

— paccMaTpuBaTh KakK - IpOOHO-pallOHATbHBIE OTHOCHUTEIHHO IOKAa3aTEIbHON
GhyHKITUH,

— paccMmaTpuBaTh KakK MOKa3aTeIbHO-CTETICHHBIE,

Kakyto dhopmy nipeacTaBieHus 3ajaHusl yUUTEIIO CIeAyeT BhIOpaTh?

a) 3amaHue ¢ OTKpPBITOil (opMoii 3ammcu orBera (YpaBHenme 57 %= 49° "
11eJ1Ieco00pa3HoO pemarh CrocoooM ),

0) MHIUBHIyalbHOE YueOHOE HCCIIeI0BaHuE,

B) Ha yCTaHOBJICHUE COOTBETCTBUS,

I) caMmocCTosiITeNIbHass paboTa C MOTOJHUTEIBHBIM YCIOBHEM K pE3yNbTaTy:
monmpoOyiTe pPEemuTh ypaBHEHHE KaXIbIM W3 YKa3aHHBIX CIIOCOOOB, Pe3yJbTaThl
0000mmuTE,

1) C BBIOOPOM BapHaHTa OTBETA,

€) ydeOHOe HCCieOBaHNE OPTaHM30BAHHOE B TIapax,

K) (ppoHTaNBHBINA OIpOC.
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265. Kakas wumges pewmenuss 3agaun: «Halimute KOpeHb  ypaBHEHHS

127
(E =36 » — Oyaer Hanbosee F3hPeKTUBHOMN?

a) B neBoii yacTu MCHONB30BaTh CBOKMCTBA CTENEHU M NPUBECTU YpPaBHEHHUE K
BUAy @ = b

6) IlpencraButh 00e YacTH B BUAE CTEMEHEH C OJMHAKOBHIM OCHOBAaHUEM, a
3aTEM IIEPEUTHU K PACCMOTPEHHMIO ITOKA3ATEIIEN.

B) Pemmuth ypaBHeHHE rpaduyuecku.

r) YpaBHEHHE — [IOKa3aTEIbHOE, 3HAYUT €ro pEHIeHUE CBOJUTCA K
PaBHOCHUIILHOMY JIOTapU(MUYECKOMY.

266. B.H. Peoxuk npeayiaraet npoBepATh IOHUMAaHUE ONPEIEICHUS ¢ IIOMOILBIO
TaKUX BOIPOCOB:

1) KakoB xapakTep onpeneneHus: OnucaTeIbHOE WM KOHCTPYKTUBHOE?

2) YUto onpenensieTcs: 00bEKT WA CBOMCTBO?

3) Jnsa omucatenbHBIX ONPEACIICHUN: K3 KaKOrO MHOXKECTBa BbIOUpaeTCs
OTpeneIsIEMbIil OOBEKT?

4) Moxenib JI1 Thl CKa3aTh ONpPEIeIEHUE CBOMMU CIIOBAMU?

[IpumeHnuTe 3Ty cXemy K ONpPEAEeICHUI0 TPUTOHOMETPUYECKOTO YPABHEHMUSI.

Bemonnure saganus. Oreers! K TecTy 3anumnTe B Buje: la, 26 n 1.4, 267 C KaKoH HeHB}O quTeHB
Hayall YPOK «Pemenne
3a; > Oree >
O _ TPUTOHOMETPUUECKUX YpaBHEHUN» C
1. Kakny OGyaer pentenne ypasse
=t .‘.u-u{:x?n\ AT pelleHne ypaBHe HHA a)-1<a<1 06yan0merO TeCTa?
2. Ipn kakisX 3HAYEHHAX @ YPABHEHHE O deiie s R e a) JJIA IIOBTOPCHUA OCHOBHBIX
sin x =(a nMeer Kopun? RO AT ARG .
OpMVJI
YRakuTe NPOMEKYTOK  3HAYEHMHI 8) 5‘2:“' ne Z (b p 6y ’ 6 o
@yiixinn y = arccos a. 2 ) IS MPOBEepKU 0a30BBIX 3HAHMMA
I. Kakum Gysier pemenue ypasHeHus N 2emnne 10 TpI/IFOHOMeTpI/H/I;
; ? 3
o Jaid B) C (SIS KOHIICHTPAIIUH
5. Pemunre ypasnenne sin x = 1, nN0<asnx BHUMAHUS HA TEME ypOKa;
6. 3akonunre hopmyay arccos (~a) = ... e)arctga+rn,ne Z r)
7. Pemure ypasnenue tg x = 3. H) R — arccos a
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268. C kakoil LeNpl0 yuyuTelnb Hayal ypok «PelleHne TpUTrOHOMETPUUYECKUX
yYpaBHEHUIN» C yCTHOH pabOTHI IO MOUCKY OMIMOOK B 3aMMCH OTBETOB YPaBHEHHS?

a) B OCIAX Pa3BUTHUA KPUTHUYHOCTH
¥pasnenue Oreer ¢ owrbroi .
MBIITJICHU A,
conx =3 x=2somk, ke Z 0)B  HedsIX  pa3BUTUS  JIOTUYECKOTO
" = MBIITJICHU A,
ginx == x=—+2rk ke Z
2 8 B) 1 IOBTOPCHUS OCHOBHBIX (pOpMy.TI,
tgx=2 x=1+nk ke Z r) Il TPOBEpKH Oa30BBIX 3HAHUM IO
COBX =-— x=tarccos—+2mn, ne &
. I[) C OCJIbKO KOHHOCHTpALlMKM BHHMAHHUA Ha
1 .
sindx E X [—:15] m.‘t's:lrl.:i enk, ke Z TCMC ypOKa;
€)

269. Ilepeunciaute TUNUYHBIC OIIMOKH, KOTOPBIE JOMYCKAIOT ydalluecs Mpu

pELICHUN YPABHEHUS 2/3 0052(3?7[ + X) —sin2x=0.

a) [lyranuua B (dopmynax mnpuBeneHus (MO0 B Ha3BaHUM (PYHKUUHU, JHOO
B 3HAKe).

0) [Ipu BO3BeneHUH B KBaApPAT OCTAETCS 3HAK MHUHYC (OIYCKalOTCS CKOOKH IpH
BBITTOJIHEHUH | 11ara — npuMeHeHne (HopMyJITbl IPUBEICHHUS).

B) [Ipumenenue popmysbl cHHyCa ABOMHOTO yIIa.

r) Beibop «0e30mmnboyHOTO» METOAa PEIICHUS] alre0pandeckoro ypaBHEHHS
OTHOCUTENIbHO (DYHKITHH SiN X.

n) Pemienue npocTermx TPUrOHOMETPUUECKUX YPABHEHUH.

e) Hesnanne (myranuiia) - TaOJMYHBIX  3HAYEHUH  TPUTOHOMETPHUUECKHUX
GyHKIMA.

270. BeisiBUTEe  JIOTMKY  peIIeHWs  ypaBHEHHs  COS 2x+5in*x=025 ma
R
MIPOMEKYTKE Bﬂ;T :

a) onpenenenue O/13,

0) MpuMEHeHnEe OCHOBHOTO TPUTOHOMETPUUECKOTO TOXKIECTBA,

B) mpuMeHeHue GopMyJibl KOCUHYCa IBOMHOIO yIJIa,

r) pellleHHe HEMOJHOTO KBaJPaTHOTO ypaBHEHHs f/(X)=a& OTHOCHTEIHHO
TPUTOHOMETPUUECKON (PYHKIINH,

1) pellIeHHE NPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHHUM,

€) 3aMKch pEIIeHUs] ypaBHEHUs B 00LIEM BUJIE,

) MIOCTPOEHHE TPUTOHOMETPUUECKON OKPYKHOCTH,

3) 0TOOp KOpHEH U3 yKa3aHHOTO MPOMEXKYTKA,

W) MpoBepKa peuieHus: (MOJACTAHOBKAa HAWJEHHBIX KOpHEH B HMCXOJHOE
ypaBHEHHE).
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271. OueHute MO TPAAUIMOHHOW 5-0ajyIbHON MIKale pe3yibTaThl PEUICHUS
TPUTOHOMETPUUECKOTO YPAaBHEHUS]; YKAXKUTE OLIMOKU:

Yuenuk |Pemienue OneHka

A

2J§cos{%+x)—sin 2x =0
2+/3sin® x—2sinx-cosx=0 | £ 2008 X 0
J3tg?x—tgx=0 |:tgx#0

1 1
V3t Xx—1=0; tgx=——=; X=arctg—=+m,ne”Z
| N N

T
OrTBer. X=€+7zn,neZ

2\/§c052(3§+ x)—sin 2x =0

2/3sin? x—2sinx-cosx =0 \:Zcoszx;to
\/§tgzx—tgx=0 ‘swweﬂa tgx=y

y=0
J3y2-y=0; y(J3y-1)=0; yoL

J3

tgx=0 X=m,ne’

tgx:—; x:arctgiwzm,mez

V3

T
OtBer. X; =m,Nne’Z,X, :E+7zm,mez.

2\/§C052(3?7[+ xj—sin 2x =0

2+/3sin®x—2sinx-cosx =0

J3sin?x —sinx-cosx =0

J3tg?x —tgx =0

tgx=0 X=m,ne’

tgx:i; x:arctgiwzm meZ
J3 J3oo

T
OtBer. Xy =mM,Ne’Z, X, =g+7zm,mez.

156




272. OueHute MO TPAAUIMOHHOW 5-0ajyIbHOM MIKale pe3ynbTaThl PEHICHUS
TPUTOHOMETPHUYECKOTO YPABHEHHMSI; YKOKUTE ONIHOKU:

Yuenuk |Pemienue OneHka
I
2\/50032(37”+xj—sin2x:0
24/3sin? x—2sinx-cosx=0
I sinx=0
sin x- ﬁsinx—lcosx =0; |3 . 1 ;
2 2 7smx—5cosx:0
[x=m,neZ [x=m,neZ
T . T ; . T ,
COS—-SINX—SIn—-cosx=0 sm(x——):o
6 6 ] 6
[x=m,neZ X=m,neZ
T : T
X——==ak,keZ X=—+k,keZ
. 6 6
Ortser. xlznn,nez,xzzzwzk,kez.
6
A 2\/50052(37”+x)—sin2x=0
2/3sin? x—2sinx-cosx =0 \:25in2x¢0
J3-—ctgx=0; /3=ctgx; x=arcctg/3+m,neZ
Ortser. x=g+m,nez
E
2\/50032(3?”+x)—sin2x:0
24/3sin® x—=2sinx-cos X =0
sinx-(\/§sinx—cosx):0;
sinx=0 _
J3sinx—cosx=0]:cosX#0, ecm 6o cosx =0
mo u sinx =0,
yeco He moaxncem 6blmb
x=mnez |XZMNEL  [x=mneZ
Sgx-1=0" |tgx=—=  |x=" 4k kez
-1 7 g T
OTBET. X, =M, X, = —+7K,neZ keZ.
6
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273. Ouenute mo 5-0auIbHOM IIKajle pe3yibTaThl BBITOJHEHUS 3aJaHMUS:

«Pemure ypaBHenue COS2x + sin>x=0,25 na MPOMEXKYTKE [371; %Tﬂ} ».

cos 2x +5in° X =0,25 <> cos’ x —sin® x+sin® x =025 < cos’ x=0,25 <
cosx|=05 < cosx=+05

Ommemum Ha YUCTI080U OKPYIHCHOCMU 3HAYEHUs, coomeemcmayiouue CoSx==10,5.

\ k. Imo yenvl (Ltuwza)i%+7m,n el.

dn+ T

Ha {3ﬂ;%} YypasHeHue umeem mpu KopHs: 37+ % :

|y

L Ar-Z ax+Z.
3 3

107 11z 137
Omeem: 3 , :

3 3
a) Bcé BepHo, orieHKa «5».
0) YpaBHeHHE HE pelIeHO B 00IIEM BHJIC, OIIEHKA «4».
B) YpaBHEHUE HE penieHo B 00IIeM BHUJE, TOUCK KOpPHEH OCYIIECTBIISIICA
repedopoM, oIeHKa «3».
r) Pemienue HeBepHO, OIIEHKA «2».
274. Ouenute mo 5-0ayulbHOW IIKajle pPe3yJbTaThl BBIMOTHEHUS 3aJaHUS:

«PemmTe ypaBHeHnue COS2x + sin®> x=0,25 na POMEKYTKE [3%; %Tﬂ} »:

cos2x+sin’x=025 < cos’x—sin°x+sin’x=025 < co0s’x=025 <
cosx|=05 & cosx=+05.

cosz:O,S; cosz—”z—O,S; cos4—7zz—0,5; cosS—”:O,S.
3 3 3 3

Pewum 3a0auy epaguuecku
A

T 3n In 9n 1

y

[\J|'—‘
by
%
(%]

107z 11x 137
Omeem: , , .

3 3 3
a) Bc€ BepHO, orieHka «5».
0) YpaBHeHHE HE pelIeHO B 00IIEM BUJIE, OIIEHKA «4».
B) 13 pemieHus He SICHO, KaK HalACHBI 3HAUCHHSI KOPHEH, OIICHKA «3».
r) PemieHne HeBepHO, OIIeHKA «2».
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275. 1o Tteme «PemieHne TPUTOHOMETPUYECKUX YPABHEHUN» YUUTEIh PEILNI
npoBecT  15-MuHyTHYI0 JudPEepeHIUpPOBAaHHYI0 CaMOCTOSATEIbHYI0  palboTy
KOHTPOJIMPYIOIIETO XapaKTepa,

Kaprouka Ne 1 (3 6amna). 3aganus, nposepsromue (a) 3Hanue Gopmys KOpHeEi
MPOCTEUIIMX TPUTOHOMETPUYCCKMX YpaBHCHHHA W yMeHHS: (0) YMEHHE MPOBOIUTH
TOXJIECTBEHHBbIE TPeoOpa3oBaHus alreOpanvyeckux BBIPAKEHUM OTHOCHUTEIHHO
TPUTOHOMETPpUUECKUX (YHKIMM, (B) peuaTh MNPOCTEHIINE TPUTOHOMETPUUYECKHE
YpaBHEHHUS U 3allMCHIBATh OTBET B OOIIEM BU/IE:

a) 3sin5x—2=0; 0) ZCOS(GX—%j:—\@.

Kaprouka Ne 2 (5 6aioB). 3amanusi, mpoBepsitonme: 3HaHue (a) 3HaHue GopmMys
KOpHEH TMPOCTEHINX TPUTOHOMETPUYECKUX ypaBHEHHH, (0) MeTomoB/criocoOoB
pelIeHUsT  TPUTOHOMETPUYECKHMX  YpaBHEHHMH, (B)  yMEHHUE - BBINOJHSTH
TPUTOHOMETPUUECKHUE MpeoOpa3oBaHus, T) YMEHHE BBINOJHATH = alreOpandeckue
npeoOpa3oBaHusl  TPUTOHOMETPUYECKMX  BBIpaXEHHE, (1) YMEHUE peliaTh
IpOCTEHIINEe TPUTOHOMETPUYECKUE YPAaBHEHUS U 3aMChIBATh OTBET B O0OILEM BUJE:

a) sin2x—sinx=0; 6) cos% X =Cos X + 2.

Kak emy nydie opranuzoBats paboTy?

a) Bech kiacc cienyet pa3ienauTh Ha JBE TPYHIIbI B 3aBUCUMOCTU OT YpPOBHS
Pa3BUTHS MAaTeMAaTHYECKUX criocoOHocTel. Crabble yJamuecs: pemarT 3aJaHus U3
kapTouku Ne 1, cunpHble — u3 KapTouku Ne 2. B ciiydae 3aTpyJHEHHN YYEHUKH
JIOJDKHBI OTBECTH KPYXKKOM T€ DOJEMEHTHI 3HAHMI/YMEHHUH, KOTOpbIC BBI3BAIU
3aTpyTHEHUS.

0) PaboTy HYXHO NpeaBapUTh AKTUBU3UPYIOIIMM (DYHKIIMIO CAaMOKOHTPOJIS
BBOJIHBIM 33JJaHMEM: BaM MPEACTOUT BHIOPATh KOHTPOJIBHYIO KapTOUKY, MO KOTOPOM
Bbl MOXXET€ MPOBEPUTH 3HAHUSA U YMEHHs, KOMIUIEKCHOE NPHUMEHEHUE KOTOPBIX
BBI3bIBACT TPYAHOCTH. YUallUiics MOXET BbIOpaTh OAHY WM JBE KapTOUKH,
MPOKOHTPOJIMPOBAB M MaT€MaTHYECKHE 3HAHWS U YMEHMs, U CBOE COOCTBEHHOE
npeJicTaBlIeHUE 00 NX KaueCTBe.

B) CHauyasa Bee yyaiuecs nmpoOyroT pemarth 3aJaHust KapTouku Ne 2, eciau KTo-
TO MCIBITHIBAET 3aTPYJHEHUs, TO oOpaiaercss K kaprouke Ne 1, a 3aTeM BHOBbH —
K 3a1aHusaM Kaprouku Ne 2. CamocTosaTenbHas padoTa 3aKaHYMBAECTCSI CAMOOLICHKON
paboThl C yka3aHHWEM TeX JJEMEHTOB 3HAHUS/YMEHHUU, KOTOpble HE CPOPMHUPOBAHBI
JTOJDKHBIM 00pa3oM.

r) -CHavajla BCce ydalluecs peliaroT 3afgaHus kapTouku Ne 1 (mpu ycnemHom
BBITIOJIHEHUHU — OIIEHKA «3»), a 3aTeM, T€ KTO yCIeeT, OAHO (Ha BHIOOP) U3 KapTOUYKU
No2 (ma omenky «4» wm «5»). CamoctosTenbHas paboTa 3aKaHYUBACTCS
CaMOOIIEHKOW (MM B3aMMOOIICHKOM) paldOThl € YyKa3aHUEM TeX DJIEMEHTOB
3HaHUS/yMEHUH, KOTOpbIe chopmMupoBanb! (WK HE CPOPMUPOBAHBI).
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12—7x
276. Ouenute perienue 3anaun: «Haliaure kopeHb ypaBHEHHS (gj =306 ».

1 12-7x 1

= =36; —=—=36; 6%7*.36=1; 6°7".6°=1;
6 NERE:

61472 =1; 6" =1, 14-7x=0; x=2

a) Bc€ nmpaBuiibHO; OlIeHKA — «5».

0) Bc€ mpaBmiibHO, HO OYEHB JI0JITO; OLIEHKA — «4».

B) Bcé npaBuibHO, HO pellIeHNE HEPALMOHAIIBHO; OLIEHKA — «4».

r) Pelienne HepanmoHaIbHO; OLIEHKA — «3%».

1) Mcronb30BaH HE TOT aJITOPUTM, KOTOPBIM U3ydalics HA YpPOKaXxX, aJIrOPUTM HE
OCBOCH; OILICHKA — «2».

277. Yuutens HaunMHAET pabOTy B Kjacce MO BBIMOJHEHUIO 3afanus. «Pemute

1

CUCTEMY HEPaBEHCTB 36 2-7.6141>0 » — C COCTaBJIGHUA IUJIaHA PEIICHUS.
x-|0g4(5—3x—x21)20

Kaxkoti miman Hanbosee nepcrneKTUBEH?

a) Mcnone3yss d4epeqy paBHOCHIBHBIX NPeoOpa3oBaHU, HAWTH pEIICHUE
CUCTEMBI.

6) Pemute Gosee mpoctoe (Jorapudmuueckoe) HepaBeHCTBO. Pemuth mepBoe
HEPABEHCTBO Ha YMCJIOBOM MPOMEXYTKE — PEIIEHUH BTOPOTO HEPABEHCTBA.

B) Pemiuth Oosee mpoctoe (mokazareibHOE) HEpaBEeHCTBO. PemuTh BTOpOE
HEPAaBEHCTBO Ha YMCIOBOM MPOMEXKYTKE — PEIICHUH NIEPBOTO HEPABEHCTBA.

r) Pemnts nepBoe HepaBeHCTBO. Pemnth BTOpoe HepaBeHcTBO. HaiiTu oOmimii
YHCIIOBOW MTPOMEKYTOK — IepeceueHue PerIeH i IEPBOTO U BTOPOTO HEPABEHCTB.

n) Pemmth cHavana cUCTEMbI COOTBETCTBYIOIIMX YpaBHEHUU (UTOOBI M30€kKaTh
MOTEpPHU KOPHEH B Cllydae paBEHCTBA), a 3aTEM CHCTEMY CTPOTUX HEPABEHCTB.

278. Pemmass  HepaBencTtBo  x-10Q, (5 —3x—x? )2 0 Vy4YEeHHWKH  JIOMyCKaIoT

CJIEYIOIINE TUITUYHBIC OITHOKH:

a) He onpenenstor nnu He yuntsiBarot O/13.

0) B xadecTBe clieZICTBUSI pacCMAaTpUBAIOT OAHY CUCTEMY, KakK MPaBUIIO, MPH
ycinoBun x = 0.

B) B Xonme pemeHusi TepsOT ciydail paBeHCTBa (T.€. Ha KaKOM-TO JTarie
MepeXOoIsT K CTPOTUM HEPABEHCTBAM) .

r) HesepHo pemarot HepaBerctsa 5—3x—x% >0, 5—3x—x* <0 (myrasuna co
3HaKaMH WU PACTIONI0KEHUEM BETBEH apadoJibl).

n) HeBepHoe ompeneneHre B3aUMHOIO PACIONIOKEHHUS KOPHEM Ha YHCIOBOM
npsAMOil M, Kak  CIEACTBUE, MOTeps  /IpuoOpeTeHre  KOpHEW  1IpH
nepeceyeHN/00beIMHEHUN MHOKECTB PELICHHH.
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279. Oniennte, Mo S5-0JTbHON IMIKaie, MEATEILHOCTh YUYCHHKOB IO PEIICHUIO

1

HepaBeHCcTBa 36 "2 _7.6%141>0.

a) OneHka — «___ »
1

36 2-7.6"14+1>0
1

2.(x_

6\ 2/-7.6"14+1>0
621 _7.6"14+1>0
61f -7-6x1+120

y=6"1 32-7y+1>0, D=45
7+345
x:
2
AN
N =
OrtBer.
( 7—3\6} {7+3£ j
X €| —oo; 5 U 5 ;40

0) Onenka — «  »
1

36 2-7.614+1>0

67 7.5 1150

6 6,

y=6 %—%-y+120
y?-7y+6>0, D=25,
N 745
P

vy<1 umwm y=>6;

6% <1 um 6" >6;
6°<6% ww 6°>6%;
x<0 wmw x=>1
Oteer. x<0 wm x>1

B) OmeHka — «  »
1

36 2-7.6"14+1>0

1
2 x==
6 ( 22—7-6x‘1+120

1 2
6“-62J —7-6"1+1>0

6-(6""17)2 ~7-6""+120, D=25,

6x—1_ +5

2
6 1<1. [x-1<0. [x<1
61>’ |x—1>1" |x>0

OtBer. x € [0; 1]

r) OneHka — «  »
1

36 2-7.6"14+1>0

1 11
6 -7-6 2241>0
N
6 2| ———6 2+1>0
J6
7 5
1 =t =
_49 4.2 7 6 V6
-6 6 2
62 L I
J6. |6 2<6 2. [x<0
I N E Y
6 2>_— |6 2>62
i J6
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1

280. Pemrasi  HepaBEHCTBO 36 2-7.6%1 +1>0, YyYEeHUKH JOIMYCKAaIT
CJIEIYIOLIME TUITUYHBIC OIIMOKU:

a) He onpenensror O/13.

0) [Ipy 3ameHe mEpPEeMEHHBIX HEMPABUIBHO OMNPEACIIIOT KOI(PPUIUEHTHI
MOJIYYMBIIETOCSI KBaIPATHOTO HEPABEHCTBA.

B) 3aMEHSIOT penieHue KBaIpaTHOTO HEPaBEHCTBA perieHueM
COOTBETCTBYIOIIETO KBAIPATHOTO YPaBHEHHUS.

r) 3a0bIBAIOT BO3BPAILIATHCS K UCXOJHOU IEPEMEHHOIA.

1) Pemator mpocTeifiine moka3aTelbHbIE HEpaBEHCTBAa 0e3 yuéTa OCHOBAaHUS
MOKa3aTebHOU (PYHKIIUH.

€) 3aluchIBalOT PEUIEHUE HMCXOAHOTO HEPAaBEHCTBA, MyTas OObEIAWHEHHUE U
nepeceyeHne MPOMEKyTKOB.

.
281. YyeHuKu, pelIuB II€PBOE HEPABEHCTBO CHCTEMBI 4 36 2 -7 6 14+1>0),
x-log4(5—3x—x2])20

x<0 .
MOJTYYHIIH [x 51 Kakumu 10JDKHBI OBITH UX CIACAYIOIIUE JICHCTBUSA?

a) Haiitu OJ/I3 BTOporo (JiorapupMHUeCcKOro) HEpaBEHCTBA MU IE€peceyb €ro

> 1 » MCTIONB3Ys M300pakeHNE YUCIOBOU OCH.

0) Ilepeiitu K PABHOCHJIBHOM BTOPOMY HEPABEHCTBY cucreme
>0

{bgAS—3x—x§20'

B) [IlepeiiTu K paBHOCWIBHOW BTOPOMY HEPaBEHCTBY COBOKYMHOCTHU
>0

{ﬁm4@—3x—x§zo

<0’

{Iog4(5 —3x —x2)3< 0

r) [lepeiiTu kK paBHOCUIIBLHOM COBOKYITHOCTH

X
C UHMCJIOBBIMHU IIPOMCIKYTKaAMHU |:

x>1

{5—3x—x221

n) IlepeiiT K paBHOCHIJIBHON COBOKYITHOCTH x<0.
5-3x—x2<1

{5—3x—x2>0
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282. Tlonnmanue oObeKTa (MOHATHS) MPOBEPSAETCS C TOMOIIBIO BOIIPOCOB!

1) Kakumu cBoiicTBaMU 001a1a€T 3TOT OOBEKT?

2) Kakumu npuzHakamMu 00J1aJ1aeT 3TOT 0OBEKT?

3) Kakue u3 ero CBOMCTB SIBJISIOTCS XapaKTEPHBIMU?

Ecnu cBOMCTBO SIBISIETCS OJTHOBPEMEHHO M TMPU3HAKOM, TO OHO CTaHOBUTCS
XapaKTEpPHBIM CBOMCTBOM OOBEKTA U MOXET OBITh MOJIOKEHO B OCHOBY €ro
onpeeIeHUs.

4) Kakue onpeesieHus MOKHO J1aTh 3TOMY OOBEKTY?

5) 3aueM MOSIBUJIOCH 3TO MOHSTHE?

6) ['nte oHo npumensierca?

[IpumeHuTe 3Ty CXeMy K TOHSITHIO JOTapH(PMUIECKOTO YPaBHCHHUSI.

283. Yuutens pemmi NpoAeMOHCTPUPOBATh aHAIUTUYECKU (HeQOpMaIbHBIi)
METOJ pPEIICHUS CHCTEeM HEPAaBEHCTB, COJICP)KAlUX pa3ludyHble (QYHKIMH, Ha

13°° +In®(x-7)>13

IIpPUMEPEC
Y 7+ B x>

.Hackonbko ynadueH BbIOOp mpumepa isi 3TOU
nenn’?

a) Ilpumep BoIOpaH ynauHo: (popMajibHOE pEIICHUE HE MO3BOJUT IIKOJbHUKAM
MOJIYYHUTh YMCIIOBOM MPOMEKYTOK YAOBIETBOPSIONINNA TAHHOW CUCTEME HEPABEHCTB,
a AEMOHCTPUPYEMBIA METOI ACT HY’KHOE PEILECHUE.

0) Ilpumep BBIOpaH HE COBCEM YAA4YHO: OH CIIOXKEH [JIi BOCHPUATHS H
MOCJIEYIOIIETO aHaAIU3a.

B) [Ipumep BbIOpaH HEyJaYHO: Y YYEHUKOB HE OYJET HUKAKUX HJCH IO MOBOIY
€ro pEIICHHs, W YYUTEIb HE CMOXKET WCIOJIb30BaTh MPOOJIEMHBIH TOIX0]
K JEMOHCTPALMUA METO1A PELICHU.
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284. Yuutens peursi TpoAEeMOHCTPUPOBATh aHATUTHUYECKUN (HEPOpMalIbHBIIN)
METOJ] PELICHHS CHCTEM HEPaBEHCTB, COJEPKAIIMX pa3IndHble (QYHKIUH, Ha

13°° +In?(x-7)>13
7+13-x>7"71
I1EeJIECO00PA3HO JIJISt ATOTO?

a) ITockombky IN?(x —7) ompexenés mpu X > 7, a /13— x onpenenén mpu X <13,
cnenoBarenbHo O/]3 naHHO#M cucTeMbl HepaBEeHCTB — mpoMexkyTok (/; 13]. Eciu X > 7,

10 13°°>13,a |n2(x —7) >0. mosromy 13°° +1n? (x —7) > 13 u nepBoe HepaBEHCTBO

npuMepe . Kakoe o0bsicHenue 0Oe3ommO04HO U Hambojee

JAaHHOM CHCTEMBI BBIIONHEHO mnpu moboMm X >7. Ecm x <13, 10 +13—=x >0,

7+N13—x2>7, a 7% <7. nosroMmy BTOpoe HEPABEHCTBO NAHHOI ~ CHCTEMBI
BBINIOJIHEHO Tpu Jrob6oM x <13. Takum o6pa3zom, umenHo OJI3 naHHON CHUCTEMBI
HepaBeHCTB siBisieTcs e€ pemenueM. Oteer: (7; 13].

0) [lockonpKy AaHHas CUCTEMa HEPABEHCTB COICPKUT pazIUYHble (YHKIHMH, TO
yKa3zaThb TOYHOE €€ pPElICHHE MOXKHO TOJIbKO €ciiu OHO siBisieTcsi OJl3 Wiy KOHEUYHbIM
MHOXXECTBOM 4uceld (B TMPOTHUBHOM ciydae, TIpaUUecCKMM METOJOM MOXHO
MPUOIMKEHHO OMPEACTUTh PEIICHNUE JaHHOW CUCTEMBI).

Haitném O/I3; ato umcnoBoiri mpomexytok (7; 13]. TlocmoTpuMm, kak Ha 3TOM
MIPOMEKYTKE BEyT ce0s1 (QYHKIIMH, BXOSIINE B HEPABEHCTBA CUCTEMBI.

7<x<13
-6 -7 -12 (=1
1<x-6<7 O0<x-7<6 -5<x-12<1 —-183<—x<-7
nomenuuposanue, Jaozapugmuposanue, nomenyuposanue, +13
ocnoeanue ooave 1 ocnoeanue oonvwme 1 ocriosanue oonvwe 1
13<13"°°<13’  0<In(x-7)<In6 7 °<7* *<7 0<13-x<6
6036e0¢enue 8 Keaopam uzeieuenue apupmemuueckozo
d HeOmpuyameabHovlX l KOPHSL U3 HEOMPUUAM ETIbHBIX
e , zse/zutmu , eeuuun

13< 13" °<13 0 <In(x—7)<1In6 l 0<J/13—-x <6

cymmuposanue d +7

13 <13 %+ In(x-7)<13"+1n 6 7 5<7" %<7 7<7+13—x<7++/6

a<b,b<c—=asxc

7 5<7%12 <7413 _x<7++/6

Ha O/I3 BeINONHSIOTCS U TIEPBOE, U BTOPOE HEPABEHCTBA CUCTEMBI, moaToMy OJI3
JAHHOW CUCTEMBI HEpaBEHCTB siBIsieTcs e€ pemenuem. Oteet: (7; 13].

B) PaccMoTprM miepBOE HEpaBEHCTBO CHCTEMBI: ClieBa — CTEMeHb 13 B cymme
C HEKOTOPHIM HEOTPULIATEIBbHBIM YHUCIIOM, crpaBa — 13, 3Ha4uT, YTOOBI JiEeBas 4acTb
Obla GoJbllie MpaBoi, HEOOXOAMMO, 4yTOOBI cTeneHb 13 Obuta HE MeHee 1, TO ecTh
x—=621; npyrumu cnoBamu, x =>7. C npyroi CTOpPOHBI JOrapudM HUMEET CMBICT MPH
x> 7. CremoBaTebHO, IEPBOE HEPABEHCTBO BBITIOIHSACTCS MIPH JIFOOOM X > 7.

PaccMmoTpuM BTOpO€ HEPaBEHCTBO CUCTEMBI: CleBa — CymMMa 7 U apu(METUYECKOTO
KOpHS, CIpaBa — CTENEHb 7, 3HAYMUT, YTOOBI JieBas 4acTh Obla OOJbINE MpaBoOid,
He00X0MMO, YTOOBI cTeTeHb 7 Obl1a He Oojiee 1, To ecTh x — 12 <1; npyrumMu cjioBamu,
x <13. C npyroil cTOpOHBI apupMETHUYECKH KOpPEHb HUMEEeT CMbIcH mnpu x < 13.
CrnenoBaTesibHO, BTOPOE HEPABEHCTBO BBITIOJHSETCS MpH JitoboM x < 13.

[Tepeceuém perieHus MepBOro ¥ BTOPOro HepaBeHCTB: (7; + o] M (— oo; 13] = (7; 13].

Ortser: (7; 13].
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285. B Hauane ypoka MO 3aKperieHHUI0 YMEHHHM pelIaTh JorapupMUYecKue
HEPAaBEHCTBA YyYHUTEIb OpraHW3yeT YCTHYIO padoTy, a KOTOpPYH BKIIOYaeT

cienyroiee 3ananue. «IIpoaomkuTe CyKaeHus:

1) PaBenctBo 109, f(X)+10ga g(X) = loga (f(X)- g(X)) BeImOMHSICTCS ...

2) Jleas yactp paBenctBa 109, f(X)+10ga g(X) = loga (f(X)- g(x)) onpenenena mpw ...

3) IIpaBas yacts paBenctBa l0g, f(X)+10ga g(X) = loga (f(X)- g(X)) ompenenena mpu ...

4) O13 mpasoii yactu paBerctBa 10g, f(X)+loga g(X) = loga (f(X)- g(X)) ... O3 ero neBoii yacTw.
wupe | yorce

5) O3 nesoii yactu paBenctBa 109, f(X)+loga g(x) = loga (f(X)- g(x)) ... OJI3 ero mpaBoii yactu
wupe | yorce

6) [lepexon oT cymmbl JtorapuMoB K JiorapudMy pOU3BEICHUSI MOXKET MPUBECTH K ... PEIHCHUS.
npuobpemenuio / nomepe

7) Ilepexon ot ynorapudma nmpousBeneHUs] K CyMMe JIOTapu(hMOB MOXKET MPUBECTH K ... PECLICHHUS.
npuobpemenuio / nomepe

8) ns Toro, 4ToOBI MpH MEPEXoJe OT CYMMBI JIOTapu(PMOB K Jorapupmy IIPOH3BEACHUS HE

MOJTyYUTh TOCTOPOHHUE PEIICHHSI HEOOXOAUMO ...

9) [ns Toro, uTtoObl mpH mepexoje OT Jjorapudma MpPOU3BEACHUS K CyMMe JOorapu(MoB HE

MOTEPATH PELICHUS HEOOXOAUMO ...

10) Pagenctso loga f(x) — 1092 9(X) = log, @ BBIIOJIHSIETCS ...
glx

11) Jlesas 4acts pasenctsa 10ga f(X) — 10ga g(x) = log,, f((X; OIpE/IesieHa TIPH ...
gl(x
12) Ipasast yacts pasenctsa 10ga f(x) —10ga 9(x) = log, % OIpe/IeIICHa TIPH ...
g(x

13) O/13 npasoii wactn pasenctsa 10ga f(x) — 10gag(x) = log, @ ... OJI3 ero neBoii yacTu.

9(x)
f(x)

14) OJ13 neBoii uactu paenctsa logsf(x) — l0ga g(x) = 10g, —— ... OJI3 ero npasoii yactu
g(x)
wupe | yoce
15) Ilepexon oT pa3HOCTH JIOTapU(MOB K JOrapu(pMy 4aCTHOTO MOXKET HMPUBECTH K ... PELICHHUS.
npuobpemenuio / nomepe
16) Ilepexon OT yorapupMa YacTHOTO K PA3HOCTH JIOTapU(MOB MOXKET MPUBECTH K ... PEIICHHS.
npuobpemenuio / nomepe
17) [Ins TOro, 4To0BI TP MEPEXo/ie OT Pa3HOCTH JIOTAPU(PMOB K JIOrapru(My 4acTHOTO HE MOTYIUTh
MMOCTOPOHHUE PETEHHS] HEOOXOIMMO ...

18) [ns Toro, 4ToObl mpu nepexoje jJorapupma YaCTHOTO K Pa3sHOCTH JIOTapu(PMOB HE MOTEPATh
perieHus HeOOXOAMMO ...»

JIOCTaTOYHO JIU ATUX BOIIPOCOB JIJIsSI OPTaHU3aIMH 0a30BOT0 IIOBTOPEHUS?

a) Oojiee yeM JOCTAaTOYHO; MX YUCIO MOXKHO COKPATHTh BABOE (OCTaBUThH HIIH
1-9, wnm 10-18),

0) m10CTaTOYHO,

B) JJOCTATOYHO JIJIi TOr0, YTOOBI BCIOMHUTH OCHOBHBIE CBOMCTBA JIOrapu(MOB,
HO HEJOCTaTOYHO [JIi TOTO, 4YTOOBI pemiaTh 3aJauyd: HE BCIIOMHWJIM OCHOBHBIC
METO/IbI PEIICHHS] HEPABEHCTB, CBOMCTBA JIorapuMHUUECKON (DYHKITUU U Jp.

') BOIIPOCHl (popMalIbHBIEC, MOITOMY HMX HEIOCTATOYHO, HEOOXOIUMO BKJIIOUUTH
KOHKPETHBIE  TIPUMEpPHl  JIOTapU(PMUYECKUX  ypaBHCHHWH W  HEPABEHCTB,
MOATBEPKIAIOIINX MMPABOTY CYKICHUH,

wupe | yoce
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286. [lomumo  TpaAMLIIMOHHBIX  METOJOB  pEUICHHS  JIOrapupMUYECKUX
HEPABEHCTB YUYUTENb PEUIWI YyAEIUTh BHHUMAaHHUE METOAY 3HAKOTOXKIECTBEHHBIX
MHO’KUTENEH, OCHOBAaHHOMY Ha PUMEHEHUH CIEAYIOLIUX TEOPEM:

1) pg >0 < (pr)-(qr) >0 (r #0).

2)a>0,b>1 = (log,a)(a—1)>0.

3)a>0,b>0,c>1=(log.a—-log.b)(a—b)>0.

4) YrtBepxkaeHuss 1-3 mpuMEHUMBI K HEpPaBEHCTBAM, IpaBas 4YacTb KOTOPBIX
paBHa HYIIO, a JIeBasl MPEACTABIISET COOON MPOU3BEIEHUE HIIM YaCTHOE HECKOIbKUX
MHOKUTEJEH.

Hackonbko 310 1enecoodpa3no?

a) 3HAaKOMCTBO C HOBBIM METOJIOM IO3BOJHT YYEHHUKaM peIliaTh HOBBIE THUIIBI
HEPaBEHCTB.

06) YtoObl 0OCBaMBaTh YTO-TO HOBOE, HY’KHO XOPOILO YCBOUTh PAaHEE N3YUECHHBIE
METOJbI W CHOCOOBI, BBIICHUTh HMX JOCTOMHCTBA U HEIOCTATKH, cdepy
NPUMEHUMOCTH, a OOJBIIMHCTBO MIKOJFHUKOB 3TOTO CHAENaTh HE B COCTOSIHHH.
[ToaToMy HOBBIH METOJ, BBIXOJSALIMM 33 paMKHM IIKOJBHOW MPOrpaMMBbl, MOXHO
PEKOMEHI0BaTh TOJIBKO JIJIsl MATEMAaTUYECKUX KIJIACCOB U IIKOJI.

B) HoBblil Meton TpeOyer OosblION padOThI, MPEkIE BCEro J10Ka3aTesbCTBa
YKa3aHHBIX T€OopeM, (OPMUPOBAHUS OCHOBHBIX YMEHHUH H T.II., HA OJTHOM YPOKE 3TO
c/eNaTh HE MOJYYHUTCS, O3TOMY YYHUTENb, KOHEYHO MOJKET IOKa3aTh Ha NPUMEPE,
KaK MPUMEHSETCS 3TOT METOI, HO OCBOSIT €r0 (0 COCTOSHUS TPUMEHEHHS1) €IMHHULIBI.
JleMoHcTpanusi meToAa Iieiecoo0pa3Ha Ha - ypOKE IOBTOPEHUS U 00O0OIIeHUs
MaTtepuana.

r) Becb HeoOs3aTenbHBI A1  U3YyYEHUS MaTepuan YUYEHUKU JOJDKHBI
OCBaMBaTh CAMOCTOSITENTLHO IO MPOTrpaMMaM JIOTIOJTHUTEIFHOTO 00pa30BaHMs HIIM Ha
AJIEKTUBHBIX Kypcax.

287. Yuutenb, JAEMOHCTPUPYS METOJA 3HAKOTOXKICCTBEHHBIX MHOXHUTEICH,
IOKa3bIBaeT pelieHre HepaBeHCTBa log, (x+2)-log, 5(3—x)<0.

(x+1)2-x) (x+1)x—2)
1003 (x-+ 2)-Tog, 33— x) 0 190 +2) 183=2) o} <0 L e 2)~°
Ig(2—x) Ig(x+3) —2<x<2 —2<x<2
-2 =1 1 2
- 2 Otser. x € (—2; — 1] U (1; 2).

Kakpum oOpa3zom yuuTesnto Jiydile BCEro OpPraHU30BaTh padOTy MO H3YYECHHIO
y4almMHucs 3TOro Metoaa’?

a) Jlath 3amanue: 000CHOBATH KAXK/BIH IIAT PEIICHUS.

0) IlpemnoxuTh U3 TIEpedHsl HEPABEHCTB BHIOPAThH T€, KOTOPHIC MOKHO PEIIUThH
yKa3aHHBIM METOJ0M (YIpa)KHEHHE Ha PacliO3HABAHUE).

B) JlaTh A penieHust He MeHee TPEX aHAJIOTMYHBIX HEPABEHCTB.

r) BxmrounTs He MeHee TPEX aHAJOTUYHBIX HEPABEHCTB B JOMAIITHIOK PaboTy.

n) Ilpu pemieHun HEpaBEHCTB, € 3TO BO3MOXKHO, MpeJiaratb UCIOJIb30BaTh
NOMUMO  TPAIUIMOHHBIX CHOCOOOB PpEIIEHHUS METOJ] 3HAKOTOXIECTBEHHBIX
MHOKUTEJEH.
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288. [lna peurenus 3agaun: «Ecau B KaXIblil MTAKET MOJOXKUTH MO 2 KT KPYIIbI,
TO AJi1 BCeil Kpymnbl He xBaraeT 10 makeToB, a €clid MOJOXKHUTh MO 3 KI' KPYIbI, TO
ocraHercsi 20 cBoOOAHBIX MakeTOB. CKONBKO KPYIBI U CKOJBKO MAKETOB OBLIO?» —
yUdTENb MPEAJaraeT COCTaBUTh €€ HH(GOpPMALMOHHYIO Mojaenb. Kakag Monenb
ONTUMAaJbHa ISl TOT0, YTOOBl HAMETUTH IIAH PEIEHUS?

a) Kpartkas 3anuce
[TakeToB — ? WIT. — X
Kpymsr: 2 kr/mak. x [lmak. = 3 kr/mak. x [ mak.

THymHo emé 10 nmak. T nmumamx — 20 nak.
0) I'eomerpuyeckasi, OCHOBaHHAsl HA PABEHCTBE ILJIOLIAIEH

A
Kk2/nak.

n-20 n n 10 W

T T T T T T -

B) Tabmuunas-1

Curyanun B onHOM makere IlakeToB Bcero kpy1bl
bp110 ? )
1 pacoBka 2 Xr 242 106, —! ?
2 ¢acoBka 3 kr ? Ha 20 M.
r) Tabnuunas-2
B oxHOM makeTe [TakeToB Bcero kpy1bl
2 KT HY»X)HO emé 10 "
3 kr 20 nuImHuX '

289. llna pemenus 3amaun: «PacctosHue mexnay mpuctansmMa A u B paBHO
48 xm. 13 A B B mo TeUeHMIO peKU OTMPABUWICA IJIOT, a Yepe3 4yac BCied 3a HUM —
MOTOpHasi JIOJIKa, KOTOpasi mpuObIB B MyHKT B, ToTyac moBepHysa oOpaTHO H
MpoIUIbLIA elé TPETh paccTosinus oT B 10 A. K 3ToMy BpeMeHU 0T IpOLIEN 25 KM.
Haitgure ckOpOCTh JIOAKU B HEMMOABUKHOM BOJIE, €CIIM CKOPOCTh TEUCHUSI PEKU paBHA
5 KM/9»; — yuuTeNnb npejjaraeT CocTaBuTh €€ NHGHOPMAITMOHHYIO MOJIEINb.

Kaxkas Mmoznenb onTumMaibHa I TOTO, YTOOBI HAMETUTS TIJIaH PEIIeHuUs?

a) Kpatkas 3anuch

0) Cxemaruueckast MOJIEIb — YEPTEK.

B) TabnuuHast Mozenb.

r) MareMaruueckas anreOpandeckasi MoJIeNIb — ypaBHEHHUE.

n) Marematuueckas anreOpamdyeckas MOJEIb — CHCTEMa YypaBHEHUM U
HepaBeHCTB (YCJIOBUI) C OJTHOM HEU3BECTHOM.

e) Maremaruueckas anreOpandeckas MOJENlb — CUCTEMa YPaBHEHUN C JBYMS
HEU3BECTHBIMMU.
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290. Araimm3upyst mHGOPMAIIMOHHYI0O MOAENb 3amauu: «PacctosHme Mexmy
npuctanaMu A u B paBHo 48 kM. I3 A B B 1o TeueHUI0 peku OTHpaBWiICs ILIOT, a
yepe3 yac BCliel 32 HUM — MOTOpHas JIOJKa, KOTopas MpuObIB B MyHKT B, ToT4ac
MoBepHyJa oOpaTHO W MporUiblia emié Tperh pacctossHus or B go A. K stomy
BPEMEHU TUIOT Ipomien 25 kM. Hailaure CKOpOCTh JIOAKU B HEMOABUAKHON BOJE, €CIIN
CKOPOCTb TEUEHHUS PEKH paBHA 5 KM/U»; — YYCHUKU COCTABIISIOT €€ MaTeMaTUYeCKylo
MOJIENb!

a) YwucioBoe BeIpaXeHUE

06) Maremaruyeckas anredpandeckasi MOJENb — ypaBHEHHE.

B) Maremaruueckas anreOpanueckas MOJEIb — CUCTEMa YPaBHEHUU C JIBYMs
HEU3BECTHBIMMU.

r) Maremarnueckas anreOpaumdeckas MOJENb — CHUCTEMA . ypaBHEHUU
HEpaBEeHCTB (YCJIIOBUI) C OJTHOM HEU3BECTHOII.
n) Maremaruueckass anreOpandeckass MoOJeNb — CHCTEMAa YpaBHEHUH U

HEPaBEHCTB (YCIIOBUI1) C IBYMSI HEU3BECTHBIMH.

291. B xoxe pemenus (mpeoOpa3oBaHHUs MaTeMaTHUYECKOW MOJIENH) 3aJauu:
«Paccrosiane mexnay npuctansmu A u B paBHo 48 kM. 13°A B B 1o TeueHuro peku
OTMPaBUWICA IUJIOT, @ YEPE3 Yac BCIEA 3a HUM — MOTOpPHAs JI0JIKa, KOTOpasi MPUOBIB B
nyHKT B, ToT4ac moBepHya 0OpaTHO U MPOIUIbLIA eulé TPETh paccTosiHUSA OT B 110 A.
K sTomy Bpemenu miot npomén 25 kM. Haliiute CKOpoCTh JIOAKH B HEMOJBUKHOM
BOJIC, €CIIM CKOPOCTb TEUECHHUS PEKH paBHA 5 KM/u»; — YYCHUKH NPUIUIH K
pe3yabTary: CKOPOCTh JIOJAKM paBHA win 1 kmM/d win 15 km/4.

Kakoii pe3ynbTaT uM ciieayeT HHTEPIPETUPOBATh KaK OTBET HAa BOIMPOC 3aauu?
OTtBeT o0oCHYyHTE.

a) 1 kMm/q

0) 1 xM/4 m 15 kM/4u — 3a1a4a HeonpeneeHHas
B) 15 km/4

r) PewieHus Het — 3aa4a HEONIPEACIICHHAS.
ObocHoBaHMe
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292. Onenute, Mo S5-O0aIbHOW IMIKane, MEATeIbHOCTh YUYEHUKOB TIO PEIICHUIO
3amaun: «JIBa BejoCUIIENNCTa OAHOBPEMEHHO OTIPABISIOTCS B 60-KHUIOMETPOBBIN
npober. IlepBelii emer co ckopocThio Ha 10 km/4 Oonblei, yemM BTOpOH, U
npuoObiBaeT K (¢GuHMIly Ha 3 4Yaca panblie BToporo. Haiinure ckopocTh

BCIIOCHUIICONUCTA, IIPHUIICAIICTO K (1)I/IHI/IIIIy BTOPBIM.

a) Ouenka — «  »

[TycTb ckopocTh 1-To BejocumeancTa —
x (KmM/9), TOTJIa CKOPOCTh 2-TO —

(x + 10)(xm/u). ITomygaem ypaBHEHHE
60 60

x x+10

20x +200 — 20x = x* +10x

x? +10x-200=0
x=-20 ww x=10
Otser. 10 km/u.

0) OreHka — «  »

[TycTh CKOPOCTH 2-TO BEIOCUTICANCTA —
x (Kkm/9), TOTJIa CKOPOCTH 1-TO —

(x + 10)(xm/9). [TomydaeM ypaBHEHHE
60 60

x x+10

20x +200 — 20x = x* + 10x

x? +10x-200=0
x=—20 wm x=10

Otser. 10 xm/u.

B) OmeHka — «  »
[TycTh ckopocTh 1-To BeocumeaucTa —
x (KM/9), TOTJIa CKOPOCTh 2-TO —
(x — 10)(xm/9). [Tomygaem ypaBHEHHE
60 60 20 20
- =3 —— —
x x-10 x x-10
20x — 200 — 20x = x* —10x
x> —10x+200=0
x=20 ww x=-10
Tx.x>0,mo x=20.
20-10=10
OtBet. 10 km/u.

r) OneHka — « - »

[TycTh CKOPOCTH 2-T0 BEIOCUIIEIUCTA —
x (Kkm/9), TOTJ]a CKOPOCTh 1-TO —

(x + 10)(xm/9). [TomydaeM ypaBHEHHE
60 60

—— =3, x>0

x x+10

20x + 200 — 20x = x> + 10x
x> —10x+200=0
x=20 wm x=-10
20-10=10
Otser. 10 km/u.

1) OueHka — «  »

V (km/9) t(4) S (kM) t>0 t>0
50 = 0 10-% 2 3t 18-0—1=3
| — t 60 t t+3
t 60:(3+3)=10
80 _10 Otsert. 10 km/u.
t
I 60 t+3 60
il ep
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293. Jlnsa pemenus 3amaun: «Urops u [lama kpacst 3a6op

3a 18 gacos. [1ama u Bomoas kpacsaT 3ToT xe 3a6op 3a 20 yacos,

a Bonons u Urope — 3a 30 4acoB. 3a CKOJIBKO MUHYT Malb4UKH

Qb MoKpacsiT 3abop, paboras BTPOEM?». — YUYEHHUK IOCTPOUI

Q CJIeAYIONLYI0 MH(POPMAIIMOHHYIO MOJIeb (CM. PUCYHOK). Peakiius
YUUTETIS:

a) Jlus dero MCHONB3YyIOTCS AuarpamMmbl Jisepa-Benna?
MoxHO 1M HMX UCHOIB30BaTh [JIsi MOJCIMPOBAHUS JTaHHOM
3amayn?

6) MoxHo ObuUT0O OBl OOOWTHCH M 0€3 3TOr0 pUCYHKa, a Cpa3y COCTaBISThH
MaTEeMaTUYECKYIO0 MOJENb 3a1a4H.

B) Heckonbko HEOObIYHO. .. CocTaBJIsiii TENEph MATEMATUUYECKYIO MOJCIb.

r) IlocMoTpu BHUMATENIBHO: BEPHO JIM ThI onpenenui Beanuunbl? He cnenyet
JIM UCTIOJIb30BaTh OOpaTHBIC BETUYNHBI?

n) Urto 3Hauat 300pakEHHBIE KPYTU U UX MepeceycHus?

€) OTa MOJEJb HE MO3BOJIUT BEPHO pelnTh 3anauy. Ctupaii ¢ nocku! Haunnaii
COCTaBJIATH TAOIUIy «[IpOoU3BOAUTENBHOCTD — BpeMsi — 00BEM pabOThD.

294. 3anauy: «rops u Ilama kpacar 3a6op 3a-18 yacos. Ilama u Bomnoas
Kpacat 3TOT xe 3a00p 3a 20 yacos, a Bonoas u Mrops — 3a 30 yacoB. 3a CKOJBKO
MUHYT MaJbYUKHU MOKPACAT 3a00p, paboTas BTPOEM?». — BHI3BAIUCH PEIIATh Y JOCKH
cpa3y JiBa yueHHUKa. Pe3yapTaThl HX AESTENbHOCTH NMPEACTABICHBI HUXKE.

1
t, +1, =18, ty=18-1, t, =4, 1 PtP=1g:
ty+t,=20, & {t,=20-(18-¢,), = {t,=16, = Pi+Pi=1gs pap o]
,+ Py =—,
_ ¢ _ 1. 1 : 20
t, +1, =30 2+t +4, =30 t, =14 PrtPa=5ps & : -
- PstPi=—s,
=t +t,+t,=84. _1 el
- e Ps* =35 11 1 1) 25
P“"z”’fﬁ(ﬁ*%*%%%
360 T2
T e S5 5 144

Kakum oOpazom yuuTento ciieIyeT OpraHu30BaTh JadbHEUIIYI0 paboTy?

a) BpIcTaBUTH OIEHKM YYCHHKaM, pEIIABIINM 33/Jady Ha JOCKE U TEM
YUYEHHMKaM, KTO PEIII 3a/1a4y CaMOCTOATEIbHO M MOKa3all TETPajb C PEIIEHUEM [0
TOT0, KaK OHO MOSIBUJIOCH Ha JIOCKE.

0) IlockonbKy H3 pelleHHil He $[CHO, KakuM oOpa3oM Oblla COCTaBJICHA
MaTeMaThdeckass MOJEINb, ClieAyeT 00s3aTh YYCHUKOB OIMMCATh 3Tam pPa3paboTKH
MOJieNii (ONUCaTh HEM3BECTHHIE BETMYMHBI M B3AaMMOCBSI3H MEXIY HUMH: TyCTh {3, t,
t3 — COOTBETCTBEHHO..., ).

B) IlockonpKy W3 perieHuil He SICHO, TaH JIM OTBET Ha BOMPOC 33/1a4H, CICTYET
00s13aTh YYEHUKOB OIMCATh JTall WHTEPIPETAIHNH PEe3yIbTaToOB (CHOpMyIHpPOBATH
OTBET).

r) PeamuzoBats (0) u (B).

n) OOpatuThcsd K Kiaccy C Bompocamu: «B kakoMm ciydae 3ajgada peleHa
BepHO?», «Kakue ommOku ObLTN TOMylIeHbI?y, «Kak cieayer ucnpaBUTh OIIUOKH 7.

e) Opranu3oBaTh B3aUMOKOHTPOJIb PEIIAIONINX Y JOCKH.

%) OpraHu3oBaTh ONNOHUPOBAHUE
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U3YUYEHUE ®YHKIUN

295. Uzydenne coaepkaTelbHO-METOANUECKON JTHHUH «DYyHKIIUU U TpaQuKm»
(manee, hbyaknmroHampHO-Tpadudeckas auaun — OI'JI) Ha ypoBHE OCHOBHOTO 001IIETO
obpazoBanusi coriiacHo ®I'OC OCHOBHOTO M cpeaHero (MOJHOTO) OOIIETo TOHKHO
00€eCIEeYnTh:

a) OBIIQJICHHE CUCTEMON (DYHKIIMOHAIBHBIX TOHATUN U METOIOB;

0) oBIaJeHHE YMEHHEM XapaKTepU30BaTh MOBEACHUE (PYHKIIMIA, UCTIOIH30BAThH
MOJIyYCHHbIC 3HAHUM JIJIsl OMMCAHUs ¥ aHaJIU3a PealIbHbIX 3aBUCUMOCTEH;

B) OCO3HaHUE 3HAYCHUA (PYHKIMOHAIBHBIX 3aBUCUMOCTEH M TpaduuecKkoro
MPE/ICTaBICHUS STUX 3aBUCUMOCTEH B MOBCETHEBHOM KU3HU YEIIOBEKA,;

r) ¢opMHupoBaHHE TMPEACTABICHUI 00 HUCTOPHUYECKHX (HaKTax CTaHOBICHUS
MOHATHUS DYHKIIUH.

296. IlpenMerHbie pe3yabTaThl H3y4eHUS (YHKIIMOHATBHO-TpauuecKas TMHIH
Ha YPOBHE OCHOBHOI'O O0OIIETr0 00pa3oBaHus JOJIKHBI OTPAXKATh:

a) OBJIAJICHHE CUCTEMOM (DYHKIMOHAIBHBIX MOHITHH;

0) OBJIaJECHHE YMEHUEM XapaKTEPU30BaTh MOBEACHUE PYHKIINNA;

B) OBJAJCHUE YMEHUI CTPOUTH rpaduKu PYHKIUH, 3aJaHHBIX aHATUTHYECKHU;

I) pa3BUTHE YMEHHUS UCIIOJIb30BAaTh (GyHKIIMOHATIBHO-TpaUUecKue
MPEACTABICHUS I PEUICHUS Pa3IUYHbIX MaTeMaTUYeCKUX 3a/ad, ONMUCaHUs u
aHaJli3a pealbHbIX 3aBUCUMOCTEH.

297. IlpenMeTHbIe pe3yabTaThl U3yYeHUs (PYHKIIMOHAIBHO-Tpaduueckas JIMHUNA
Ha YPOBHE CPEJIHEro MOJHOTO 00pa3oBaHus JOMKHBI OTPAKATh!

a) BJaJICHWE YMEHHUEM XapaKTepHU30BaTh MOBeJIeHUE (YHKIMI, HCIOIb30BaTh
MOJTy4YEHHBIE 3HAHUM U1 OIMCAHUS U aHAJIN3a pealbHbIX 3aBUCUMOCTEH;

0) oBiageHue cucTeMOr (HYHKIIMOHATBHBIX MTOHSITHH;

B) pa3BUTHE YMEHUS HCMOJIb30BaTh (dbyHKIIMOHATBHO-TpauyecKue
MpECTaBICHUS JJIsl PEIICHUsS  PA3NUYHBIX MaTeMaTHYeCKUX 3ajad, OMHCAHUA U
aHaJli3a peaJIbHbIX 3aBUCUMOCTEH;

r) chOpMUPOBAHHOCTb MPEACTaBICHUNA OO0 OCHOBHBIX TMOHATUAX (M HX
CBOMCTBAX), HAEIX U METOJIaX MaTEMaTUIECKOTO aHAJIH3a.

298. I'eneTnyeckas TpakTOBKa MOHATUS (PYHKIIMHM OCHOBAHA HA MOHATUSX:

a) JeKapToBa CHCTeMa KOOPAMHAT Ha TIOCKOCTH,

0) MHOXKECTBO,

B) OTHOIIEHUE,

r) MepeMeHHas BeJIUYNHa,

n) Gopmyna (Belpaxkaromias OJHY TIEPEMEHHYIO 4Yepe3  HEKOTOPYIO
KOMOMHAIIMIO IPYTUX MEPEMEHHBIX),

€) (GyHKIIMOHATbHAs 3aBUCHMOCTD IEPEMEHHBIX BEJTUYHH,

299. Jlornueckasi TpaKTOBKa MOHATHUS (DYHKIIMM OCHOBAHA HA TOHSTHSIX

a) JeKapToBa CHCTeMa KOOPAMHAT Ha TIOCKOCTH,

0) MHOXKECTBO,

B) OTHOUIEHUE,

r) IepeMeHHas BeJINYnHa,

n) (opmyna  (Belpaxkarolias OJHY TIEPEMEHHYIO  4Yepe3  HEKOTOPYIO
KOMOHMHAIIMIO IPYTUX MEPEMEHHBIX),

€) (GyHKIMOHAIbHAs 3aBUCUMOCTD [IEPEMEHHBIX BETUYHH,
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300. ®yHkIMOHANBHO-TpaduUecKass JHHUS BKIIOYACT CICAYIONINE MOIYJIH
(cornmacHo OyHIaMEHTAILHOMY SIIPY COJEpKaHMsI O0IIEro 0Opa3oBaHus):

a) ®ynkiuu u crmocoOs! e€ 3ananus. (DyHKIMSA U crtocoOs! e€ 3ananus. Utenue
u noctpoeHue rpadukoB GyHKuid. OCHOBHBIE CBOWCTBA ()YHKIIUA: MOHOTOHHOCTb,
MIPOMEKYTKH BO3PACTAHMS U YOBIBAaHUS, MAKCUMYMbl I MUHUMYMBbI, OTPaHU4YEHHOCTh
(GyHKILMIA, YETHOCTh U HEYETHOCTb, IEPUOUYHOCTH ).

0) OneMeHTapHble (YHKIMU: JIMHEWHAs, KBaJpaTU4HAs, MHOTOYWIEH, JTPOOHO-
JUHEWHass, CTeNeHHas, MoKa3aTelbHas, Jorapumuueckas. TpUTOHOMETPHUECKHE
byHKuMKU, (GopMyNbl TPUBENCHUS, CIOXKEHUs, ABOWHOro yria. [IpeoOpa3zoBanue
BBIPAKEHUM, COAECPKAIIMX CTENEHHYI0, TPUTOHOMETPUUYECKUE, JOTapu(hMUUYECKYIO U
nokasarenbHyl0o  (yHKUMM  (MHTErpauus € JIMHUEH  TOXJIECTBEHHBIX
npeoOpa3zoBaHuii). PelleHne COOTBETCTBYIOIIMX YpPAaBHEHHI W HEPaBEHCTB
(uHTErpauus ¢ JIMHUEH YpaBHEHUI U HEPABEHCTB).

B) Kommozumus ¢pynkuuii. O6patHast GyHKIUS.

r) IIpeoOpazoBanus rpadhukoB QyHKIUH.

n) Ilpenen ¢ynkuuu (Ilonsatue o mpegene ¢gpyHkuuum B Touke. TeopeMbl o
npezaenax).

e) HenpepsiBHOCTB. [IpoMeXyTKM 3HAKOIIOCTOSIHCTBA HETIPEPHIBHON (DYHKIINU.
MeTton UHTEpPBAJIOB.

K) OnemeHTsl nuddepenumansHoro ucuucinenus (Ilowstue o mpousBoaHOMN
byHkuuun B TOuke. DU3MYECKUA U TEOMETPUYECKUI CMBICT IPOU3BOIHOM.
Hcnonbs3oBaHre MPOU3BOJHON IPU UCCIENOBAHUNA (DYHKUUNA, IOCTPOCHUH IPaUKOB.
Hcnonbs3oBaHne CBOMCTB (YHKUMNA TPH . PEUIEHUH TEKCTOBBIX, (PU3NYECKUX H
reOMETPUYECKUX 3aJa4. Pelienne 3a1ad Ha SKCTPEMYM).

3) CnoxHas pyHkums u e€ cBorictBa. [Ipon3BogHas CIOXKHON QYHKITUH.

1) DIEeMEeHTbl MHTerpaibHoOro = ucuuciaeHuss Ilonsarue o0 onpenereHHOM
WHTETpaje Kak IUIoOIIaaud KpuBOJMHEHHON Tpanenuu. [lepBooOpasnas. dopmyna
Hrrotona-Jleitoauna. [IpunosxkeHus onpeaeneHHoro HHTErpana).

k) IlIpocteitime nuddepenunansupie ypaBHeHus. ['apMonnyeckue KoaeoOaHusl.

301. UzBectHO, uTO AN (QOPMUPOBAHUS TOHATHS (PYHKIMH TPHUBICKAIOTCS
paznuyHble CroCcOoOBI <3a/aHusl (PYHKUUN, XOTSA B JAJbHEWIIEM BCE OHM MIParOT
COMOJYMHEHHYIO POJib AHATUTUYECKOMY CIIOCO0Y 3a/1aHMSI.

HyXHO 51 yaenars npucTtajbHOE BHUMAHHE PACCMOTPEHHUIO Pa3HbIX CIOCOOOB
3a/1aHus?

a) Jla, Tak KaKk 3TO CBSI3aHO C NMPAKTUYECKOW MOTPEOHOCTHIO: M TAOIMIIBI, U
rpaduKy, Kak MpaBHIIO, CIYXaT JJIsi yIOOHOTO B OMPEACICHHBIX OOCTOSTEIHCTBAX
MpEACTABICHUS (PYHKITUH.

6) Ha, nms ycBOEHHSI BCETO MHOT0ooOpasusi AacrleKTOB MOHSTHS (YHKIIMH
(bopmyna BbIpakaeT (QYHKIMIO JIMIIb OYJy4YHd BKJIFOYCHHOW B COOTBETCTBYIOIIYIO
CUCTEMY NpPEACTAaBICHUA M OIepaluid, a 3Ta CHCTEMa TAaKOBa, 4YTO pa3JIM4HbIC
KOMITOHEHTBI MOHATHS (PYHKIMHU MOTYT OBITh OTOOpa)k€Hbl HanboJiee €CTEeCTBEHHO
Pa3IMYHBIMU CPEIICTBAMH).

B) Her: nocraroyHo 3HaKOMCTBa € Pa3IMYHBIMU CIIOCOOAMU 3a/1aHus PYHKIUH.

r) Her: Tabmuuynoe u rpaduyeckoe MNPEACTABICHHbIC MAHHBIX — MPEAMET
u3ydeHus: gucuuiuinabel «MHpopmatuka», a B Kypce aiareOpbl Ha NEPBOE MECTO
BBIXOJUT aHAIUTUYECKUM c110c00 3a1aHus PYyHKIIUH.
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302. Yuurenr  paspabarbiBaeT  CUCTEeMY  3aJaHUNA-yNpPAXHEHWH  Ha
YCTAHOBJICHUE CBSI3€H MEXKIYy TpeMsi OCHOBHBIMHU CHOCOOamMH 3afaHusi (yHKIUU
(bopmynoit, rpadgukom, TaOIUIIECH) K ATaly O3HAKOMJICHHS C TIOHATHEM (PYHKIIUH:

— N300pa3uth rpaduk Gyakuun y = 4x+1 Ha mpomexyTtke [0; 2].

— [IpoBepuTh, HACKOIBKO TOYHA TaOJUIA KBAJIPATOB YHMCEN, B3IB HECKOJIBKO
3Ha4YCHUH I apryMeHTa | npoBens pacuet: X=1,35; 2,44; 94; 7, 6,25.

— B Tabnuie mnpencraBlieHbl pPe3yNbTaThl HAOMIOACHUN 3a arMoc(epHbIM
naBiaeHueM. [loctpouts rpadvk 3aBUCUMOCTH JAaBJICHUS OT BPEMEHU B MPOMEKYTKE
12<t<18, coeAHUB 3TH TOYKH ILUIABHOMN JTUHHUEH.

Kaxoe u3 nepedrciieHHbIX HIKE 3aIaHUM HAMITYYIIUM 00pa30oM BIUIIETCS B ATY
CUCTEMY YIPaKHEHUI?

a) Jlan rpadux GyHKmEE y = x°. Ha CKOJIBKO €IMHAIL, [0 KAKOH OCH 7 B KAKOM
HaIpaBJICHUU €ro HEOOXOJUMO CMECHTb, YTOOBI MOJMYy4YuTh TpaPuk GyHKIUU
y=x"+3?

0) Hdanbsl uerhlpe rpaduKa, OTPAKAIOIIMX PE3YJNbTAThl = HAOMIOJACHUN 32
temreparypoi B asrycre 2016 roma B ropomax CaparoB, Bonrorpan, Kasaus,
Camapa, u Tabnuila, B KOTOpou 3aUKCUPOBaHbI JaHHBIE TOJILKO MO OJHOMY M3 3THX
roponoB. JlaHHble 1O KakoMy ropoAy oTpaxenst B Tabmuue? Iloctpoiite
aHAJIOTUYHYIO TaOJIUILy IS JIFOOOTO APYroro ropoja.

B) Kak anamutuuecku (1o ecTh (¢dopmyson) 3aaaTh
byHKUHIO, H300paXEHHYIO Ha rpaduke?

r) Kakas <¢ynkmms 3amana ciepyromiei — Tabnuiein
3HAYeHUM?
x|—-4|-3|-2|-1|0|1]2|3| 4
y 101 5| 2 (1|26 17
3anoIHUTE TYCThIC SIYEUKU TaOTUIIbI.

303 IlpeanoxxuTe CBOIO CUCTEMY 3aJaHUI-YIpaKHEHUI Ha
YCTAaHOBJICHHE CBS3€H MEXKIY TPEMsS OCHOBHBIMH CITOCOOAMM
3aganus QyHkuuu (popmyso, rpadukom, TadmMIEH) K 3Tany O3HAKOMIJICHUS
C TIOHSTHEM (YHKLUH,
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304. Ypok m3ydeHHs HOBOTO Marepuana mo Teme «B3ammMHOE pacmooKeHue
rpaduKoOB TUHEHHON (QYHKITUNY YIUTEIh HaYal C YCTHOU pabOThl — BBOJHOM YacTH K

HUCCICAOBAHHUIO 110 TCMC YpPOKa.

Kaxoit Bonpoc nepBoro 3ajjanusi He YIOBJIETBOPSIET MPUHIIUAITY HAYYHOCTH?
3anganue 1. OTBEThTE Ha BOIIPOCHI.
a) Kakue u3 nepeunciieHHbIX (YHKIUI SBISIOTCS JTuHeHHbIMU: (1) y = 2 — 5x;

(2) y=3x; (3) y=g+1; (4) y=§+1;(5)y=x2: (6)y=5; (1) x=5.

0) IloueMy yHKIHS 11O HOMEPOM 7 HE SIBISETCS JIMHEHHOM?
B) CKOJIbKO TOUYEK HEOOXOAUMO JIJIsl MOCTPOEHUS TpadrKa TMHEMHON (QYHKIIIN?
Kaxoit 0TBET OJDKEH MPUHSATH YUUTEh B KAUECTBE MPABIIIBHOTO HA BOMIPOC «E»

BTOPOTO 33/1aHUsA?

3aganue 2. OTBETHTE HA BOIIPOCHI.
r) Kakasa QyHkuus HazpiBaeTcs MpsSMoOil MpONOPUUOHATBHOCTHIO?

YA

y=kx

Yy = kyx

n) MoxHO M yTBepXKOaTh, 4YTO TIIpsSMas
MPOTIOPITMOHAIBHOCTL  SIBJIICTCST YACTHBIM  CIIydaeM
AUHEHOW PyHKIUN?

e) Uro SBJISICTCS
IpomnoprroHaasHocTu? //

rpaduxom npsMOi

=Y

k) CKOJBKO TOYEK, KpOME Hayajda KOOpAMHAT,
HE00X0IMMO 33J1aTh AJIsl IOCTPOCHHUS Tpaduka MpsiMon
POMOPIUOHATIBHOCTH ?

3) «Mcnone3zys rpaduku,
pucynke, cpaBHuTe Ky 1 Ko.

N300paxXEHHBIE Ha

Kakoii Bonpoc (Miu 3a1aHK€) TOJKEH PEABAPSTh 3a1a4i TPETHETO 3aJaHus?

Ua

Y= kox+ by

Yy =kx+ b

=]

=Y

Y= kox+ by

3amanue 3. BelmoaHuTe 3agaHus.

n) Onpenenute  3HaKk  Kod(duureHTa
Ka)KJ0ro rpaduka.

k) CpaBuute K; u k.

1) CpaBuure Ky u Ks.

M) Cpasnurte Kz 1 K.

[IpenBapsitoiuii Borpoc (3a1aHue).

JUTSE
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Kakoi Bonpoc KOKEH NMpeaBapATh YETBEPTOE 3aJaHUE WIM BOSHUKHYTH B XOJE
€r0 BBIIIOJIHEHUS?

a) 6) 3ananue 4. Ha kakoM puHCyHKe
Y ¢ n300paxeén rpaduk GyHKIIMU
\ y=-3x—-95?
= - = - H) Kak BBISICHHTH, KakoW Tpaduk
COOTBETCTBYET JTAHHOMY
anreOpandeckoMy  Crnoco0y  3aJaHus
. " byHKIIHI?
y y 0) Kakast cymecTByer CBSI3b MEKIY

3HaueHWeM D W OpAMHATON -~ TOYKH
[IEPECEYEHUS IPSIMOU U OCBIO OPJIUHAT?
P / a Y - n) Kakast cymiecTByer CBsI3b MEXITY
3HaueHueM D wm  alciuccoit  TOYKM
nepecedeHus NpsIMoi M ochio adbcrucc?

p) MoxHO hij? TOJILKO 1o
ko3 duimenty K ompenenutb, Ha KakOM pPHCYHKE H300pak€H TpaduK JaHHOU
byHkunn?

Kaxoi#t BBIBOJ MOJDKHBI ClI€NIaTh YYEHUKH IIOCJIE€ BBITIOJHEHHS YETBEPTOTO
3aganue?

c) lms Toro, 4YroObl BBIICHHTH, KaKOW TpaHK COOTBETCTBYET JTaHHOMY
anreOpanyeckomy crocoOy 3aanusi GyHKIMH, HEOOXOAUMO MOACTaBUTh B (DOpMyITy
KOOPJMHATHI BYX JOOBIX Touek rpaduka, Ecinu B pe3ynbraTe MOJydruM JIBa BEPHBIX
PaBEHCTBA, TO HA pPUCYHKE N300pakEH rpaduK TaHHON PYyHKIUU.

T) 3Hauenue b B hopmyne y = kx + b nmokassiBaeT opJiHATy TOUYKH TIEpecedeHuUs
IIPSIMOM M OCBIO OpAMHAT.

y) 3nauenue b B popmyne y = kx + b mokassiBaeT aOCIEiccy TOUKH MepeceUeHHsI
MPSIMOI 1 OChIO adcIucc?

¢) Tonpko mo ko3dduimenty K ompenenuth, Ha KaKOM PHCYHKE H300pakéH
rpaduk JaHHOW (PYHKIIUU HETb3S.

Ornenure 11€71€C000pa3HOCTh BKIIIOYEHUS MSATOTO 3aJlaHUsS B CUCTEMY 3aJIaHHi
BBOJIHOW YacTH AJIsl TOCJIEAYIOLIET0 UCCIIEOBAHUS 110 TEME YpPOKa.
ya 3amanue 5. Pacnonoxure 3HaueHns Ky, Ko m K;

y = kx+b, BIIOPAAKE BO3pACTAHUS.
X) 3ajaHle YyJA4YHO BIIUCHIBACTCS B CHUCTEMY
7 BBOJHBIX 3aJaHUN?
1) 3aJaHie MOXET OBbITh BKJIIOYEHO B CHUCTEMY

y = kax'$b,

0 X 3aJaHMii BBOJHOW YacTH, HO Cpa3y IIOCIEC 3aJaHMs 3
(MCIIOJIB3YETCS OIUH U TOT XK€ YEPTEK).
Yy=hyx+b,

4) 3ajaHue MOXET OBbITh BKJIIOYCHO B CHCTEMY
3aJlaHuH BBOJTHOM 4acTu BMECTO 3amaHusd 3
(Mcnonp3yeTcss OOWH M TOT K€ 4YepTex, 3adaHusd
TpeOyIOT BBINOJHEHUS OJTHUX U T€X K€ ACUCTBUNA).

1) 3ajjaHre He BIMCHIBACTCS B JIOTUKY CUCTEMY 3a/1aHUN BBOJTHOW YaCTH.
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305. Ypok u3ydeHus HOBOTO MaTepuajia mo teMe «B3ammHoe pacmosoxeHue
rpauKoOB TUHEHHON QYHKIIUM» YUYUTEIh HA4all C YCTHOM pabOThl — BBOJHOM YaCTH K
UCCJICIOBAHUIO IO TEME YypoKa. 3areM Obuld CPOPMYIHPOBAHBI POOIEMBI
uccinenoBanus: (1) BeiscHUTH, MpH Kakux 3HaueHUsAX kodddummenta K rpaduxu
JTUHEHHON (QYHKIIUM TapajuieNbHbl, a MPU KakuxX TNepecekarorcs. (2) BeisicHUTS,
CYIIECTBYET JI CBSI3b MEXIYy 3HAYCHHEM D M KOOpIWHATAMU TOYEK IEPECEUCHUS
rpaduka ¢ ocsIMU KOOpJUHAT.

OxapakTepu3yinTe 3T MPOOIEMBI.

a) OxapakrepuzoBaTh MpPOOJEMbl HEBO3MOXKHO, TaK KaK HE sICHA ILelb
HCCJICTOBAHMUS.

0) Ecnu nenb vccienoBanusi — BBISCHUTh M aHAJTMTUYECKHU 3aIMCaTh BCE CIydau
B3aMMHOTO PACIOJIOKEHHUSI JIBYX NPSAMBIX Ha IUIOCKOCTH (MHTETpanus. C JHHHUEH
aHAJIMTUYECKOW TeoMmeTpuu), To mpodieMa (1) He MO3BOJISET PACCMOTPETh BCE
cllydad, a nmpobsema (2) BooOle He BIIUCHIBAETCS B CXEMY UCCIIEI0BaHUSI.

B) Ecnu menb uccnenoBaHus — HAYYUThCA TpaduuecKuM METOJOM peliaTh
CUCTEMBI W3 JBYX JMHEHHBIX YpaBHCHUU C JBYMS HEW3BECTHBIMH (MHTETPAIHS C
JUHUEN ypaBHEHMI M HEpPaBEHCTB), TO 3ajauud (mpoOieMbl) HCCieA0BaHUs
c(OpMyJINPOBAHBI HEKOPPEKTHO.

r) BHe 3aBucumocTu OT LenM HccleoBaHus, mpobiema (1) He mo3BoJsieT
NEPEeUTH K U3yYEHUIO BCEX CIIy4aeB B3aMMHOIO PAaCHONOKEHHUs TpaduKOB JIMHEHHON
bynkuuu (T.€. chopMyIMpoBaHa JOCTATOYHO Y3K0), a mpobiema (2) AomkHa OBITH
perieHa npu U3y4eHUU caMo JUHEHHON (QyHKIHUH (TO €CTh JO paccMaTpUBAEMOTO
ypoKa).

306. Ypok m3ydeHHs HOBOTO Marepuajia mo Teme «B3amMHOE pacmosoKeHHe
rpauKoOB TUHEHHON PYHKIIMN» YUUTENb HA4aJl C YCTHOM paOOThI — BBOJHOM YaCTH K
UCCJICIOBAHUIO TI0 TEeME YypoKa. 3areM Obuld CPOPMYIMPOBAHBI TPOOIEMBI
uccienoBanus: (1) BeisscHUTB, IpU KakuX 3Ha4YCHUAX Kodddurmenta K rpaduku
JUHEWHOW (QYHKIMHM TapauiejibHbl, a MpHU KakuxX nepecekarorcs. (2) BoisicHUTSH,
CYIIECTBYET JI CBSI3b MEXY 3HAUCHHEM D M KOOpAMHATAMHU TOYEK IMEPeceUCHHS
rpaduka c ocaMu KoopAuHAT. [l pemieHuss MOCTaBIEHHBIX 3agady  Kiacc
pa30uBaeTCs Ha TPU TPYHITBI, KaXKAbIH YICHHUK MOJTydaeT 3aJaHus sl UCCTIETOBaHUS.

| rpynmna. Iloctpoiite rpabuku dynkuui: (a) y =5x, y=35x+ 3, y=35x—3;
O)y=x,y=2x+2;(B)y=2.

Il rpynina; Tloctpoiite rpaduxu dyukuuii: (a) y=—2x, y=—2x—2, y = — 2x +1;
©)y=4x+1,y=-3x,(B)y=2.

Il rpymma. Iloctpoiite rtpaduku dynkmmit: (a)y=—-x+2, y=4x+1;
©)y=6x,,y=6x—-3,y=6x+2; (B)y=-1.

[To3Bonsier 1M TpensyiokeHHasi cUcTeMa 3aJady y4eHUuKaMm Cc(hOopMyJIupoBaTh
BBIBOJIBI O B3aWMHOM DACIOJIOKCHHH TpapuKOB TPH PA3IUYHBIX 3HAYCHHSIX
ko3 dunmentos K u b?

a) Jla, 3agau 6oiee, ueM JOCTATOYHO.

0) TonbKO CHJIBHBIM YYEHHUKaM 3THX 3a/lad JOCTATOYHO s (POPMYJIHUPOBKH
BBIBOJIOB.

B) Her: mo onHomy npumepy (OQHOM CHTyaluu) CHENATh BBIBOJ BEChbMa
3aTPyAHUTEINIBHO, T.K. 3TOT IPUMEP MOXKET OKAa3aThCs YACTHBIM CITyYaeM.

r) Her, yueHukam Hy>XHa OpHMEHTUPOBOUYHASI OCHOBA (€€ JIoruyeckasi CTpyKTypa
MOeET ObITh NpocTOil «Ecnu ..., TO ...» WK cnoxHOU «Ecimu ... u ..., TO ...»).
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307. Ypok m3ydeHHs HOBOTO Marepuana mo Teme «B3ammMHOE pacmooKeHue
rpa@uKoOB JUHEHHON PYHKIIMNY» YUUTENIb Ha4all ¢ YCTHOU pabOThl — BBOAHOM YaCTH K
UCCJICIOBAHUIO IO TEME YypoKa. 3areM Obuld CPOPMYIHMPOBAHBI TPOOIEMBI
MCCJICIOBAHMS:

(1) BoigcHuTh, mpu Kakux 3HaueHUAX kodpduuuenta K rpabukum nHHEHHOM
(GyHKUIMM MapaieNbHbl, a IPU KaKUX MePEeCeKaroTCs.

(2) BeIsICHUTB, CyIIECTBYET JM CBSA3b MEXKIY 3HAUYCHHEM D M KOOpIUHATAMHU
TOYEK MepeceueHus rpaduka ¢ 0CIMU KOOPMHAT.

Jlisg pelieHusl MOCTaBJICHHBIX 3ajad KJacc pa3OuBaeTcs Ha TpH TPYMIIH,
KOKIBIA YUCHHK TMOJy4aeT 3aJaHusl JUIsl uccienoBaHus (Hampumep, 1is | rpynmsr:
«Iloctpoiite rtpadmku ¢yakuin: (@A) y=5x, y=5x+3, y=5x—-3; (0)y=x,
y=2x+2;(B)y=2».

[To pesynpTraram wucCcCIeAOBaHUS, B XO0J€ KOJUICKTUBHOTO = OOCYXXJICHHUS,
yuaiuecs GopMyIUpPYIOT BHIBOJIBI.

1. Ecnmu koaddunmentsl K; u K, paBHBI, TO rpaduku JIMHCHHBIX (DYHKIHI
napaiebHbI.

2. Ecin koaddunments! Ky v K, pasnuunbl, To rpadUKu JTUHEHHBIX (YHKIIAN
HepPECEKar0TCsl.

3. Eciu k = 0, To rpaduk nuHelHOM (yHKIMH HapajlieieH OCH X.

Cromsio 7M paad d3TUX BBIBOJIOB 3aT€BaThb UCCIENOBaHHME B (¢opMme
VHANBUAYAIbHOMN, TPYNIIOBON U KOJIJIEKTUBHOM PAOOTHI OJHOBPEMEHHO?

a) Jla, uccnemoBanue B JIFOOOM CiIydae MOJIe3HO.

6) a, morydeHHbIe pe3yabTaThl BAYKHBI IS JATBHEUIIIETO U3yUeHUs (yHKITUH.

B) Jla, mccienoBaTenbCKuii METOM KaK HENb3sl JIyYIlle HIUTIOCTPUPYET METOH
HAyYHOTO TTO3HAHUS.

r) Jla, Marepuan cioxHbIi B TpeOyeT aKTUBHBIX METOJ0B OOYUEHHUS, TAKUX, KaK
uccienoBaTenbckas paboTa.

n) Her, nenecoobpasueit 53tu Tpu (akTa yCBOUTH B XOJ€ PEIICHUS 3a7a4 Ha UX
MpUMEHEHNe, TaK KakK MpU YKAa3aHHOW OpraHW3allMd WCCIICOBAHUS YYCHUKAM
BOOOIII€ HE TIOHATHO, 3a4€M OHHU MOJTyYaIH 3TH 3HAHUS.

¢) Her, uccneoBanue npeanonaraet u3yueHre BCEBO3MOXKHBIX ciiydaeB: Ky = K;
u b1:b2; k1:k21/1 bl?'—'bg; kl-‘/—'kQI/I blzbg; kl-‘#kg 51 bl-‘/—'bz; a TaKXe kl'kz =-1m
Clly4ail B3aMMHOIO pACHOJIOKEHUS TpEX TpaduKoB, 0O0pa3yOUMX TOYKAMU
MepeceveHus] TPEYTOJIbHUK; CIydail B3aWMHOTO PACTOJIOXKEHHUS UYETHIPEX TpaduKoOB,
Oo0pa3yrolIMX TOYKAMU T[EpPECeUeHHs] NapajiesiorpaMM, poMO, NPSIMOYTOJbHUK,
KBaJpaT, — a 3TOro He ObLJIO CEIaHo.

K)
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308. Kakue snemMeHThl TEOPEeTUYECKOT0 U ONEPallMOHATIBHOTO 3HAHUA IO TeMe
«KBamparnynas QyHkuuss U €€ CBOICTBa» MOXHO TPOBEPUTH C TOMOIIBIO
clenyroen JMarHocTHYecKon padboThi?

. BanosHHTE TPONYCKH.

a)Fpaduk dpyurnuu y = 4x° nonyyaercs
rpauKa QyHKIHH ¥ = X OTOCH ___ BAOJLOCH
B __ pas(a).

S
6) N'padpuk pyEROHE y=—x' modydaeTca
b )

rpathura pyHKIHN ¥ = X* K OCH BAONE OCH
B __ pas(a).

| P
B) M'paduk pyExnun y = ;x CHMMETPHYEH rpa-

b

¢pury pynxnun OTHOCHTEJILHO OCH .

2. Ha muuinmerposoit fymare nocrpoitre rpa-

¢ux pynxuun y = 3x°, Ilo rpadpuxry npubmnukenno
HaiauTe:

1) spavenna y npu x = -2.8; -1,2; 1,5; 2,5;

2) apavennn x, ecan y = 9; 6; 2; 8; 1,3.

3. Ilpnm Kaxkux IJHAYEHHAX JIHAYEHHNA (QYHK-

wn Y = 3x°:

a) 6oanwme 12; 6) ne 6oavme 27;
B) He Menne 3; r) mensnme 757

I". Buacuure, sanasercs JM 3aJAHHAS KBA-
Aparnunas QYHKIMA BospacTaomeit win yonsaw-
medt na yrasannom s rabanne npomesxyrre. Bronunire

B COOTBETCTBYIONIYIO KIeTKY TAab/IHIILL: SHAK « | », ecuii
dbyuxumua poapacraer; anak « e, ecan dpynxmnn you-
BAET; CJOBO ¢« HET» , ecan QYHKINA He ARIAETCH Hit BO3-

pacTaomeit, Hi yOLIBAIOUIEH HA DTOM ITPOMEIKYTKE,

Dyuxs yu—x'|y=-32|y= 62" | y=-3y8x°

Mpomexyrox |(-1:0)| (2:3) | (4:6) | [\&-V2)

Boapacrauue
nan yOuisaune

Kakoe ObI 3aJaHKuC BbI BKIIIOYMWJIN B JOIIOJTHCHHUC K I/IMGIOHIPIMCSI?

Kakue sneMeHThI 3HaHUS MOKHO TTPOBEPHUTH C €TI0 MOMOIIBIO?
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309. Ha ypoke AeMOHCTpalid NPUMEHEHHUs CBOMCTB KBaJAPAaTUYHON (YHKIUH
K PCIICHUIO 3a7ad YYHMTEIb MPCAJIOKWI YYCHHKaM Takoe 3amanme: «Hadigute
HauOOJIbIIIEE BO3MOJKHOE 3HAYEHHE qyucia abc +ab +bc + ac, eciu
HEOTpHUIaTeIbHbIC Yncia a, b u C ymoBiaeTBopstoT paBeHcTBY a+ b+ C = 12». Kakoii
MOJIXOJ] K PELICHUIO OyAeT HanboJee 1meaecoo0pasHbIM?

a) Bo3BecTu paBeHCTBO B KBaJpaT, a 3aT€M BBIPA3UTh CYMMY IIPOM3BEIACHHUH U
HOJICTABUTh B HCXOIHOC BBIPA)KECHUE.

0) BbimenuTh KBaApaTHBIA TPEXWIEH U3 HMEIONIMXCS —alreOpandecKux
MOJEIIeH.

B) BbIpa3uTh U3 paBeHCTBa ¢ Yepe3 @ U b, OJACTaBUTh B JaHHOE BBIPAKCHUE U
MPOAHATH3UPOBATH TOJTYIUBIICHCS PE3yIIbTAT.

r) Paccmorpers wuMmerommecs aiareOpandeckue MOJEIH C TIeOMETPHUCCKOMH
TOYKHM 3peHHs (00BEM mMapajuiesienuIea, IIOMIAId ero IpaHeld W cymMMa «TpEX
U3MEPEHU).
x=abc+ab+bc+ac
a+b+c=12 '

310. Ha ypoke 3akperuieHUs U3y4eHHOro matepuania mo teme «KBagparuunas
byHKuus 1 e€ rpaduk» yuyuTedb IPeIIOKII YICHUKaM TIOCTPOUTh rpaduk GyHKIUN

yz‘x‘ (x—l)—2x U OMNpENeinTh, MPU KAKUX 3HAYCHHUSAX MpsMas )y = m HUMEET

1) CocTaBUTh U NPOAHATU3UPOBATH CUCTEMY {

c rpagukoM poBHO JABe oOmme Toukd. Kak yuuteno BbIOpaTh HauOosee
s pexkTuBHYIO0 PopMy pabOTHI ¢ 3agaHUEM?

a) 3amaHue mpenrnoyiaraeT padoTy ¢ MOIyJIEM, PACKPBHITHE KOTOPOTO MPUBOIUT
K PaCCMOTPEHUIO KYCOYHO-HETPEPHIBHOU (DYHKIIUM, YTO MPUHOCUT OCHOBHYIO JOJIIO
OIMOOK, TTOATOMY pelIaTh 3a/1aHue HY)KHO Y JOCKH C KOMMEHTapHeM. 3aTeM MOKHO
JUI CaMOCTOSITENTFHOTO DEIIEHUS JaTh aHalormyHoe 3amanue. [logoOHoe 3amanme
ClieTyeT BKIIIOUUTH B JOMAIIHIOKO PaldoTy.

0) 3amanue npennosiaraeT paboTy ¢ MOJAYJIEM, YTO MPUHOCUT OCHOBHYIO JIOJIIO
OIMUOOK, TOPTOMY HYKHO. BBI3BaTh CHUJILHOTO YY€HHKA K JIOCKE, OH PacKpOeT 3HaK
Moyst (paccMOTpPHT ABa cinydas: X <0, y = —X*—X u X >0, y = X* — 3X), a manblue
YUYEHUKH BBITIOJHAT  33JJaHUE CAMOCTOSITENFHO (MOCTPOSIT mMapaboibl M HAWIyT
psIMBIC y = m).

B) 3amaHue TpeOyeT MOCTpoeHUs rpaduKoB, TOITOMY €ro JyUllle BCEro peniaTh
CaMOCTOSITENIHO B TETPAASIX, HO MOCKOJBKY MPH MOCTPOCHUU TpadUKOB YICHUKH HE
OoTOpachIBAIOT JIMIITHIOW YacTh (HE yMEIOT WM 3a0BIBAIOT OTMEYATh HA YEPTEKE TE
4acTH - T1apaboyi, KOTOpble HE BXOMSIT B OKOHYATENbHBIN Tpaduk), cliexyer
OpraHU30BaTh CaMOIMPOBEPKY: IO OKOHYAaHWUU pPabOThl MPOJIEMOHCTPUPOBATH
YYCHHKAM BEpHOE pellieHne, HapuMep, P IMOMOIIH MPOEKTOpA.

r) 3ananue TpedyeT MOCTPOCHUsS TPaPHUKOB, TOATOMY €ro JIydIlle BCEro pemaTh
CaMOCTOSTENIbHO B TETPAIsAX, HO TIOCKOJBKY YYCHUKA HEBEPHO BBIUUCISIOT
KOOPJIMHATHI BEpIIMH mapabon (B HameM ciaydae TpeOyeTcss HaWTh OpAuHATHI
BEpIIIMH), CJIEIyeT Ha STOM JTale OPraHW30BaTh NMPOBEPKY — YCTHBIA OIMPOC —
JOJDKHO TonyunThest y = 0,25 u y = — 2,25.
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311. Ha ypoxe moBTOpeHHs u 00001eHUsT MaTepuana mo teme «KBagpatuanas
byHKIUA U e€ TpaduK» YIUTeIh MPEJI0OKIIT YICHHKAM CaMOCTOsITEIIbHYIO PaboTy, B
KOTOPYIO BKJITFOUHJI CJICTYIOIINC 3aJaHuUs:

35@—1
‘x‘ - 3,5)(?2

3HAUEHUSX M mpsiMasi y = MX HE UMEET ¢ rpauKOM HU OJTHOM O0IIei TOUKH.

(1) Mocrpoiite rpaduk GyHKIHH ) = U OIpenesuTe, MpH Kakux

(2) Iloctpoiite rpaduk GyHKIUN y=‘x2—6x+5‘ U OmpelesuTe, Kakoe

HauOO0JIbIIIee YUCIIO OOMUX TOYCK rpaduK JaHHOW (PYHKIIMH MOXKET UMETh C MPSIMOU

napajyuieNbHOM ocu adciucc?

(x—5)(x2 —6x+8)

x—2

KaKUX 3HAYEHUSAX M mpsiMasi y = M uMeeT ¢ TpauKoM POBHO OJHY OOIIYIO TOUKY.

15x—3,eciu x < 2,
(4) Iocrpotite rpaduk GyHKIEH )y =< —15x + 3, eciu 2 < x < 3, u onpeenure,

3x—105, ecnu x> 3.

(3) Hoctpoiite rpadpux GyHKIUH y = U OMpEeHeNnTe, NMpu

MIPU KaKUX 3HAYCHUSIX M IpsiMas y = M HUMEET ¢ rpa@uKOM POBHO ABE OOIIUE TOYKH.

x? +8x+10,eciu x>-5

' U OTIIPENCIINTE,
x,eciu x <—b.

(5) Iloctpotite rpadux GyHKIUU y :{

IIPU KaKUX 3HAYCHUSIX M mpsiMas y = M HUMeeT ¢ rpa@uKoM POBHO ABE OOILIUE TOYKH.
Pacnionosxure 3a1aHus B MOPSAKE BO3PACTAaHUS CTEIIEHU CIIOKHOCTH.

312. [locne TOrO, Kak YYCHHKH MOMPOCHIM TOMOIIM B PEIICHUU 3a/ady:

35|x(—1
«IToctpotite rpadux GyHKIUN ) = Lz U ONPEACIINTE, MPU KAaKUX 3HAYEHUSIX M
‘x‘ —-35x
npsiMasi y = MX He UMeeT ¢ rpad)MKOM HHM OJHOM OOINEH TOYKH» — YYUTEIb MOJIYa
1
35x-1 2?7|” = N 5
3amucan Ha IOCKe! y=————— < . C kako# 1uenpr?
‘x‘ —35x 2
e
7
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313. Opranusys METOJIOM YCTHOT'O OMpoca MPOBEpKYy perieHus 3anayuu: «llpu

3.9)x|—1
KaKUX 3HAYEHUSX M mpsiMasi y = MX HEe UMEET ¢ rpa@ukoM QYHKIHH y = H‘#
x|—3,9x
HU OJTHOM OOIIEH TOUKI — YUUTEh MOTYYUIT CICTYIONTNE OTBETHI:
(1) [Tapamerp m = 0. (2) [TapameTp M = #1.
4 2
(3) [TapameTp m = iE. (4) [TapameTp m = i?.
7 49
(5) [MapameTp m = iE. (6) [TapameTp m = iZ'

Kaxkue u3 3Tux pe3yapTaToB ClE€IyeT NpU3HATh BEPHBIMH?

314. Yuutens o00bACHAET ydeHHKaM 9 kiacca pemenne 3amauu: «Haittu

2X+1

HauOoJIbIIIee U HaUMEHbBIIIECE 3HAUCHHE (1)YHKI_[I/II/I y= 2 ».
X

-Xx+1
[Ipy HaxoXIAeHUM HAMOOJBIIMX M HAaMMEHBIIMX 3HadeHuit gynkuuu Y= f(X)

paccMaTpuBaeTCss JaHHOE paBEHCTBO KaK ypaBHEHHWE C HEHM3BECTHBIM X U
apaMeTpOM y, M PEIAcTCs 3a/aua: «IIPH KaKuX 3HAYEHUSIX IapaMeTpa y ypaBHEHHUE
y = f(X) umeer perenne».

[Tocne npeoOpa3oBaHus MOJIY4UM KBaJpaTHOE ypaBHEHHUE!
yx2 — (y + 2)X - (y - 1) =0, xotopoe UMEET  pEIICHUE npu YCIIOBUU

HEOTPUIATEILHOCTH  JAUCKpUMHUHaHTa: D = (y + 2)2 -4 y(y — 1) =-3 y2 +8y+4,

—3y2+8y+420,0TKyz[a #S yS#.

CneBa B HEPABCHCTBE CTOUT HAUMMEHBIIICC 3HAYCHHUE Y , CIIpaBa — HanOOoJIbIIIEE.

4+ 27 a4—2ﬁ
2 3

— €€ HauMeEHBbIIIee

OtBer. Haubonpiiee 3nauenue QyHKIMu

3HAUYECHHUE.
Kakue u3 crmenyromux 3amad cieayeT MNPeAoXKUTh YUEHUKaM JJI YCBOCHUS
OIMMCAHHOI'0 METO/IA:

2
a) .MOXHO 71 yKa3aTh HanOoJIbIee 3HaUeHNUEe PYHKIMH Y = x —— + 17
X

6) MoxHO 71 yKa3aTh HaUMEHbIIIee 3HaUeHUE PYHKITNHN Y = ‘Xz +X— 2‘?

B) Haiitu HanGonbiee 3HaueHne GyHKun y =/ 2X +1— X2 .

X2 4+ X—2

r) Haiitu HaumeHbIIee 3HaUCHHE PYHKIUU Y = 22
X

—x+3
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315. Yuutens mnpemioxun ywammmces 9 knacca 3amauy: «Haiigute p wu
[IOCTPOIiTe B OJHOMN CHCTeMe KoopauHat rpaduku GpyHKmmit y = p — X uy = —2x + 10,
€CIM M3BECTHO, YTO OHM MMEIOT POBHO OJHY O00Imy Touky. Onpegenure
KOOPJMHATHI 3TOH TOUKHNY.

Bce yudaruecs: COCTABIIN YPaBHEHHE [0 YCIOBHIO 3ajadi: P — X° = 10 — 2X;
IIPUBENH €r0 K CTAHZAPTHOMY BUIY: X° — 2X — p + 10 = 0. Cenamu BbIBOX: TaK Kak,
M0 YyCIOBHUIO, TpaUKd HMEIOT POBHO OAHY OONIYI0 TOYKY, TO TIOJYyYEHHOE
KBaJIpaTHOE ypaBHEHHE TOJKHO UMETh €IWHCTBEHHBIH KOpEHb — alcCIucCy OOIIeH
TOYKH TPpa(UKOB.

Kakue crnenmyrommue mard JOMKHBI NPEANPUHATH Yydalluecs ISl PeLIeHUs
3amaun?

| 0

BepHo 11 nocTpoeHs! rpaduku YKa3aHHbBIX B YCIOBUH 3aa4u (PYHKIUI?
C KakoW LENpI0 YUYUTEND MOCIE KOJUIEKTUBHOIO PELICHUs NMPEAbIAYIIEN 3a1a9n
IIPEIUIOKUAII YIEHUKAM CaMOCTOATENIBHO PELIUTh CIEeNYIoIyro 3anady: «llocTpoiite

X412
rpadpuk QYHKUMH Y =~ . W ONpEIeNHTe, NPH KaKhX 3Ha4eHUsX k mpsvast

2x + X
y = kx umeeT ¢ rpadyikoM POBHO OJIHY OOIIYIO TOUKY»?

[IpuBenure pelienue 3Tou 3a1a4u.
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316. [Inst ycBOeHHs ydYallMMHUCSA crocoba MocTpoeHus rpaduka (QyHKUIUH,
CoZIeprKallell MepPEeMEHHYI0 TI0J] 3HAKOM MOYJIS, YUUTelIb pa3padoran oOydaromue
KapTOYKH (C MPOITYCKaMH B TEKCTE).

Ioctpoum rpadpuk (GyHKIMM Y = 3| X |+ X—X" W ompegenuM, HOpH KaKHX
3HA4YCHUSX C mpsMasi Y = C — 4 umeeT ¢ rpadukoM He MeHee JIBYX, HO He Ooliee Tpex
o0ILIMX TOYEK.

Pemenue.

[Tpu x > 0 nanHas QyHKIIKS UMEET BU]T . I'paduikom stoii GpyHKIIUN
SBJISICTCSI , BETBU KOTOPOW HAMpaBJICHbI ____, BEPIIMHA UMEET KOOPIMHATHI
___, TOYKHU IIEPECEUCHHUsI C OChIO a0CIUCC: :

IIpy _ nanHas QyHKUIMS UMEET BHUJ . I'paduxom sTot hyHKIIMN
SIBJISICTCSI , BETBU KOTOPOU HAMpaBlIEHbI ____, BEPIIMHA UMEET KOOPAUHATHI

, TOUKH TIEPECEUEHMS C OCBhIO abCIIHCC:

[Ipsmass y = C — 4 ipu 3HAYCHUH C U UMEET C

rpa@uKkoM He MeHee JBYX, HO He OoJiee Tpex OOIIMX TOYEK, ECIH WIH
, OTKyJa

=Y

Hackonbko 3¢ pexTtuBHO 31O cpeacTBO 00yueHus? OTBeT 000CHYMTE.

317. Onummte 0OpazoBaTeNbHbIN (00y4YeHHE, BOCIIUTaHUE, pa3BUTHE) (P deKT
oT nunaktuyeckoit urpel «IIpeodpazoBanue rpaguKoBy.
Yuutens pucyert Ha nocke rpapuk GyHkimu Y = f(X). [Ipocur kaxaoro yueHuka
3arajath HeOOJIbIINE TIeTble Ynciia a U b u moctpouts B TeTpaau
I rpapuk ¢ynkuuun Yy =f(x +a)+b (mwm y=Dbf(ax)). ITorom
YYEHUKH B Mapax 0OMEHHUBAIOTCS TETPAIIMHU, U KAXKIbIN JOIKEH
__A 10 HOBOMY rpa)uKy MOHATh, Kakue yucia a u b Obutn 3aramansl.
I [Kommenrtapuii 1. Eciu rpaduk y = f(X) comepxut TOUKy
(0; 0), To m rpaduk y = bf(ax) comepkuT 3Ty TOUKY — TaK MOKHO
OBICTPO HAWTU OMIMOKY MOCTPOUTENS Tpaduka.
Kommentapuii 2. Ilociie TOro Kak OTBET CPABHUJIM C 3araJlaHHbIMU YKCIIAMH,
9acTO MPOMCXOAUT WHTEPECHas AUCKYCCHUS — YYEHUKU BBIICHSIOT, KTO K€ U3 HUX
omuOCcs ¥ B 4eM. B TpyIHBIX citydasix 0OpamarTcsi K YUUTEIHO. |.

77

=Y

-3 0]1
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318. Ha ypoxke B 9 knacce pemaetcs 3aaava: «lIpeanpuaumaTens Kynui 3JaHHe
U coOMpaeTcs OTKPHITH B HEM OTelb. B oTene MOryt ObITh CTaHAApTHBIE HOMEpa
mwIomaneo 21 M U HOMEpa «IIOKC» IUIoMaabo 49 M. OO6mras momnaab, KOTOPYro
MOXHO OTBECTH MOf HOMepa, coctamser 1099 m°. IIpeAnpHHAMATENb MOXKET
MOJICNIUTD 3Ty IUIONIA/Ib MEKy HOMEpaMU pa3au4HbIX TUHOB. CTaHAApTHBIA HOMEP
Ooynet npuHocuTh oTeno 2000 py6. B cyTkH, a HOMep «JToKke» — 4500 py6. B CYTKH.
Kakyto HanOonblllyto CyMMy JIEHET CMOXET 3apa0doTaTh B CYTKH Ha CBOEM OTele
MPEANPUHAMATEIH?».

Ha mepBom 3Tame pemnieHus: COCTaBUIM MaTEMaTHIECKYIO MOJIECTTh 3a1auH.

[TycTh X — KOJMYECTBO CTAaHAAPTHBIX HOMEPOB B OTENE, a Y — KOJIMYECTBO
HOMEPOB «IOKC». BelIMduHbI X, Y — HaTypaisHble uncia. Torma 21X M° — mromas
O[] CTAHZAPTHBIMH HOMepamu, 49y M°— [UIOmanh MOX HOMEPAMH «JIIOKCH,
21x + 49y = 1099 — oOmias momanas Mo HoMmepamu. Jloxom mpeampuHUMAaTeNs B
CyTKH 3a cranjnapTHbeie HoMmepa coctaBuT 2000X py0., a 3a HOMepa «1tokce» — 4500y
py0.; moxon mnpeanpuHumatens B cyTku coctaBuT 2000X + 4500y. Ilomyunnu
¢dyukmmto  f(X; y) = 2000x + 4500y, nams KOTOpOW HY)KHO HaWTH HaMOOJIbIIEE
3HAYCHHUE.

Urak, MaTeMaTu4yecKast MOJIEITb JTAHHOM 3a/1auu TaKoBa:

21x+49y =1099
{ (x; y)=2000x +4500y x e N, y e N

Kakoi1 sTan cnenyrommii?
[IpuBeauTe MOJHOE pEIICHUE 3a]1aud, XapaKTepHoe JJIs yJaluxcs 9 kinacca.

fmax

[MoxxomuT nu Ass pemeHus 3a1aun rpaduyecKuii MeTo peleHus?
[Touemy?
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319. YVuutens o0bsicHseT pemieHue 3amaun: «Haliogute HauMeHblee 3HaYCHHUE
BeIpakeHms 4X° + 9y, eciu 2X + 3y = 20».

Peienue.

[Iyctb a = 4x* + 9y?. W3 yenoBust 3amaun ciaenyer, uro 3y = 20 — 2x. Torxaa
a = 4x° + (20 — 2x)* = 8(x* — 10x + 50).

Jlis penieHus 3aaddl OCTaeTCsl HAWTH HaWMEHbIIee 3HAYCHHE KBaJAPATHUHOM
¢dbyukiuu Yy = X2 — 10x + 50.

OHO JIOCTHTaeTCs B TOUKe Xo = 5 1 paBro 5° — 105 + 50 = 25.

ITpu sTom a = 8-25 = 200.

Otger: 200.

Hackonbko 0OBsICHEHHE COOTBETCTBYET YPOBHIO MAaT€MaTUYECKOW MOArOTOBKHU
yJammuxcs 8 kinacca?

Kakue Obl Bompochkl, Oynyun ydeHHMKaMu 8 Kiacca, Bbl 3aganu Obl yuuTesnto?
Kakue oTBeThl Ha 3TU BONPOCHL, OyAy4yH yuuTeneM, Bol Obl qanu yyammmcs?

320. Yuurenp mociae OOBSICHEHHS PCEIICHHWS 3aJlaud  Ha  HaXO0XICHHUE
HauOOJIBIIIEr0/HAMMEHBIIIETO 3HAYCHUS alreOpandyeckoro BBIPAKEHHUS C JBYMS
HEU3BECTHBIMHU - (CM. TpEIbIAyIee 3aJaHue), MNPEMIOKIWI  yYalluMcs IS
CaMOCTOSTENIFHOTO pemieHus: 3amady: «Haiinure nHambosbliee W HaUMEHbIIEE
3HAauCHHs BeIpaxkeHust 2X + 3y, ecu 4X° + 9y* = 50x». Kak BbI Jymaete, CIIpaBsTcs Jin
y4amuecs kiacca ¢ e€ pemenuem? OTBET 000CHYHTE.
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321. U3 nexnum yuutens: «HaxoxaeHne MHOXECTBa 3HAYEHUN (QYHKIUU —
COCTaBHas 4acThb uccienoBaHus QyHkiuu. Ecnu gana kBaapaTuuHas QyHKIUSA, TO
MHO’KECTBO €€ 3HaYEHHUM — 3TO MHTEPBAJl OT KMUHYCa OECKOHEUHOCTHU» J0 BEPLUINHbI
napabosipl MO0 OT BEpUIMHBI J0 «IUIIOC OeckoHeuHocTw». Ecam naHa
TPUTOHOMETpHUUYECKass (YHKIMS, TO €€ 3HAYCHHUS pPAaCCMATPUBAIOTCS C YYETOM
npeoOpa3zoBaHuii (CIABUT BBEpPX-BHU3, CXKAaTHE, pacTsDKEHUE). A eciau  JaHa

2
HeonmeMenTapHas Gyukius?.. Hampumep, y =2 ...

Mg xopomo ymeem Haxoauth O/I3 (yHkumu, u, ecim Mbl CBEIEM 3amady
HaXOKJIEHUSI MHOYKECTBa 3HaueHUM K 3ajmade HaxoxaeHus OJ13, To BO3MOXKHO
perieHne OyaeT HalIeHo.

«OO0patum» (QYHKIIHIO: BBIpAa3UM IMEPEMEHHYIO X uyepe3 y, u Hainém eé O/13:
y>0

2
. log, y+1>0"

—1=Ilog, y nmm x? = log, y+1. DT0 paBHOCHJIBHO CHCTEME {

Pemras cucremy, noinyvyaem: y € [% )+ oo).

MoskeM MOCTYITUTh MHAYE U PEIIUTh 33/1a4y, UCTIOb3Ys CBOMCTBA AIIEMEHTAPHBIX
¢bynkumii. O6o3HauMM t = X —1u paccMoTpuM QYHKIMIO Y = 2'. DT0 BO3pacTalomas
MmoKasareabHast GyHKITUS, T.€. IPU HAUMEHBITIEM 3HAYCHHH apryMeHTa QyHKIUS OyIeT
MMETh HauMEHbIIIee 3HAaYCHHE, MPU HAauOOJIbIIIEM 3HAYCHUU apryMEHTa — HauOoJIbIIIee
sHauenne. Haiinem sHauenust hpyukmun t = X° — 1. Tpaduk ee — napaboia ¢ BEpIIKHOI
B Touke (0; —1), a MHOKeCTBO 3HaueHU [—1; +c0). 3HAUUT, HAUMEHbIIIEE 3HAYCHUE

2 ~1 =1/2, crenosatensHo, ye [% D+ ooj :

BooOmie, mpu HaxXx0XIEHWH ~MHOXKECTBA 3HAUYCHUN (YHKIUH BO3MOXKHO
MPUMEHEHHE TPEX OCHOBHBIX CIIOCO0OB:

— «CUUTHIBAHUE)» MHOXECTBA 3HAYEHUM MO TOTOBOMY TIpauKy JAaHHON
GhyHKIUH;

— «obpamenue» Gynxuun u Haxoxaeaue OJ[3 HoBolt ¢pyHkmu x = f(y);

— HaxXOXXJIEHUE MHOXECTBA 3HAYEHMH JaHHOM (YHKIMM KaKk OJHOM U3
AJIIEMEHTApHBIX C YYETOM CBOMCTB «yOBIBaHMS — BO3pacCTaHUs», IJI€ HE3aBUCUMOMU
MEPEMEHHOM SIBIIsSIETCA elle oAHa (PyHKLHS.

Harigure MHOXKeCTBO 3HAUeHHUH QYHKIUI: a) y =X — | X |; 0) y = 3 — 5C0S X».

Brimosnnute TpeboBaHue yuuTeNs.
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322. Ypok mnoBTOopeHuss u 0000meHus marepuana mno teme «lIpumenenue
CBOMCTB (DYHKIMI K PEIICHUIO MPAKTHYECKUX 3amau» (9 Kiacc) y4uTellb Penui
OpraHu30BatTh B (popMe rpynmnoBoit padoThI.

OpHoil rpynmne npeiokeHo ObLIo pemuTh 3anady: «CTpOUTEeNhCTBO HOBOIO
3aBojia CTOUT 75 MJIH. pyO. 3aTpaThl Ha MPOU3BOJCTBO X THIC. €. MPOAYKIIMH Ha
TaKOM 3aBOJIE PaBHBI O,5X2 + X + 7 muH. py0. B roa. Eciam mpoaykiuioo 3aBojaa
MPOJaTh IO IIEHE P ThIC. py0. 32 €AUHUILY, TO MPUOBLIL GUPMBI (B MIIH. py0.) 3a OUH
rog cocraBut pX — (0,5x° + X + 7). Korga 3aBox GymeT moctpoeH, dupma Gymer
BBIMYCKAaTh MPOAYKIIMIO B TAKOM KOJHYECTBE, YTOOBI MPHUOBLUIH ObLTa HaOOJBIICH.
[Ipn KakOM HaMMEHBIIIEM 3HAYEHUH P CTPOUTEIBCTBO 3aBOJIa OKYIUTCS HE O0Jiee uem
3a 3 roga?.

Hpyras rpynna pemaet 3aaady: «Arjias siBIsS€TCs BIAJENbIEM JIBYX 3aBOJOB B
pa3HbIX Topojax. Ha 3aBogax mpou3BoasaTCss aOCOIIOTHO OJJMHAKOBBIE TOBAPHI, HO HA
3aBOJIE, PACIOJIOKEHHOM BO BTOPOM TOpPOJE, MCIOJb3yeTcss 00Jjiee COBEPIICHHOE
oOopynoBanue. Eciu paboume Ha 3aBoje, PACIONOKEHHOM B IIEPBOM TOpOJE,
TPYIATCS CyMMAapHO t° 9acoB B HEIEII0, TO 3a 5Ty HEIETI0 OHH IIPOU3BOMISIT
2t enuHUIl TOBapa; eciu padodue Ha 3aBOJE, PACIIOJIOKEHHOM BO BTOPOM TOpOJIE,
TPYAATCS CyMMapHO t 9acoB B HEACIIO, TO 3a OTy HEIENI0 OHH IIPOU3BOMIST
St enuHuIl TOBapa. 3a KaxAbld yac pabOThl (Ha Ka)JIOM M3 3aBOJIOB) ArJias IUIATUT
pabouemy 500 py6. Ariae HYXHO KaXAyH HEHAEII0 MPOM3BOAUTH 580 emuHMIY
ToBapa. Kakyio HaMMEHBIIIYI0 CyMMY MPHUJIETCS TPaTUTh €XKEHEACIbHO Ha OIUIaTy
Tpyaa pabounx?».

B xayecTBe €AMHCTBEHHOTO YKa3aHUS K PEIICHUIO YUYUTEIh IPUBEN CIIETYyIOIIee:
«/ns pemennst notpedyercs HAMTH HAUMEHbIIEE 3HaAYE€HUE KBAAPATUYHON (QYyHKLINH,
KOTOpO€ JIoCTHraercs B alcuucce BepHIMHBbI mapaboyibl — rpaduka 3Tou
KBaJpaTuyHOU QyHKImu. Pemaiite!».

Cospnaiite rpymiy, BBIOEpUTE U pemuTe 3aaavy. OnuImTe TpyIHOCTH, KOTOphIE
npUAETCS MPEOIONIETh yJaluuMcs B xoje pemieHus. Ha stoit ocHoBe paspaboraiite
CHUCTEMY yYKa3aHUMU.
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323. U3 nexuum yuutens: «DyHKIIMOHATBHBIN METO (OCHOBAaHHBIM HAa 3HAHUU
U WCIOJIb30BaHUM CBOWCTB (yHKIHMI), B OTIMYHE OT TpaduvecKoro MeEToja,
MO3BOJIIET HAXOJWUTh TOYHBIE KOPHU YypaBHEHUs 0O€3 MOCTpoeHHs TpaduKoB
¢dbyukiui. Hanbosee 9acTo UCTIONB3YIOTCS CISAYIONINE CBOMCTBA (DYHKITHIA:

— CBOWCTBAa OTPAaHUYCHHOCTH OOJIACTH OIpENeTCHHs] WM OOJacCTH 3HAYCHUS
(dbyHKIMH (METOBI OLICHKW 1 MUHUMAaKCa);

— CBOWCTBA YETHOCTH W HEYETHOCTH BXOJSAIINX B ypaBHEHHE WM HEPABEHCTBO
byHKIIHIA;

— KyCOYHasi MOHOTOHHOCTh OOJIBIIMHCTBA alreOpandyeckux M 3JIEMEHTapHBIX
TPAHCIEHACHTHBIX (QYHKIWNA, BXOMIIMIMX B YpaBHECHUE WJIM HEPABEHCTBO (B
YaCTHOCTH, Ha 3TOM OCHOBAH METOJ] pallMOHATU3AIINN );

— IEPUOTUIHOCTD (DYHKITHI | JIp.

Mosxet okazathcs, uto ais nByX ¢yskmwmii f(X) n g(X) mepeceuenne ux odnacteit
onpenenenuns D(f) N D(g) comepUT BCEero JHIb HECKOJIbKO 3HAYCHUH TICPEMCHHOIA.
Tornma B ciydae perienus ypaBHenus f(X) = g(x) mam HepaBeHctBa f(X) > g(X) ux
OyJeT 10CTaTOYHO MPOBEPUTH MOACTAHOBKOM B ypaBHEHHE (HEPABEHCTBO)».

[IpoeMoHCTpUpPYHTE 3TO HA TPUMEPAX.
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324. U3 nexnun yuutens: «DyHKITMOHATBHBINH METOA (OCHOBAaHHBIN Ha 3HAHUH
U WCIOJB30BAHUU CBOWCTB (YHKIMI), B OTJIWYME OT TrpaduuecKkoro Meroja,
MO3BOJISICT HAXOMUTh TOYHBIC KOPHU ypaBHEHHsI 0O€3 TOCTPOCHHS TpaduKoB
¢dbyukiui. Hanbosee 9acTo UCTIONB3YIOTCS CISAYIONINE CBOMCTBA (DYHKITHIA:

— CBOKMCTBa OTPAaHMYCHHOCTH OOJACTH OIPEICICHUS HIIM OO0JIACTH 3HAYCHHSI
(dbyHKIIMU (METOBI OLICHKU U MUHUMAKCa);

— CBOMCTBa YETHOCTH M HEYETHOCTH BXOJSIIMX B YPaBHEHUC WM HEPABEHCTBO
byHKIIHIA;

— KyCOYHAasi MOHOTOHHOCTH OOJIBIIIMHCTBA alreOpandecKux M dIIEMEHTAPHBIX
TPAHCIEHACHTHBIX (YHKIMH, BXOMAIIMX B YypaBHEHHE WJIA HEPABEHCTBO (B
YAaCTHOCTHU, Ha 3TOM OCHOBAH METO/] PallMOHATH3AIUH );

— MEPUOAMYHOCTH (QYHKIIUN U IP.

3HaHue 00JacTH 3HAYEeHUN (DYHKIUH OKA3bIBAETCS IOJIE3HBIM IIPH PEHICHUN
ypaBHEHHI U HEPABEHCTB B CJICAYIOUINX CITydasX.

Yreepxaenue 1. YpaBuenue f(X) = a, HepaBenctsa f(X) > a mm f(X) < a umerot
pemenue, eciu a € E(f).

YrBepkaenue 2. HepaBenctBo f(X) > a mmeer pemenue, ecimu a € E(f) u
a # max f(x) na D(f).

Yreepxknaenue 3. HepaBenctBo f(X) < a mmeer pemienue, ecniu a € E(f) u
a# min f(x) na D(f).

Yreepxkaenue 4. Ypasuenume f(X) = g(X) MokeT HUMETh peIICHUE, €CIH
E(f) NE@) + 2.

[IpogeMOHCTpUPYHTE 3TO HA IPUMEPAX.
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325. U3 nexnun yuutens: «OyHKITMOHATBHBINH MeTOA (OCHOBAaHHBIN Ha 3HAHUH
U WCIOJIb30BaHUM CBOWCTB (yHKIHMI), B OTIMYHE OT TpaduvecKoro MeEToja,
MO3BOJIIET HAXOJWUTh TOYHBIE KOPHU YypaBHEHUs 0O€3 MOCTpoeHHs TpaduKoB
¢dbyukiuit. Hanbosee 4acTo UCHONB3YIOTCS CIICIYIONINE CBOMCTBA (PYHKITHIA:

— CBOWCTBAa OTPAaHMYCHHOCTH OOJIACTH OIpPENCICHHS WM OOJacTH 3HAYCHUS
(dbyHKIMH (METOBI OLICHKW 1 MUHUMAaKCa);

— CBOWCTBA YETHOCTH W HEYETHOCTH BXOJSAIINX B ypaBHEHHE WM HEPABEHCTBO
byHKIIHIA;

— KyCOYHass MOHOTOHHOCTH OOJIBIITMHCTBA AIT€OpPaMYEeCKUX M IJICMEHTAPHBIX
TPAHCIICHACHTHBIX (DYHKIHMHA, BXOIIIIMX B YypaBHEHHWE WM HEPABEHCTBO (B
YaCTHOCTH, Ha 3TOM OCHOBAH METOJ] pallMOHATU3AIINN );

— MEPUOIUIHOCTD QYHKITUH | JIp.

WNnes Meroma OIEHKM W MHHHMAaKCOB COCTOHUT B cieayromeMm. [lycTs s
¢bynkuuii f(X) u g(x) Ha MEHOXKecTBe D(f) N D(2) BHIMOJIHAIOTCS HEPABEHCTBA f(X) > M,
g(x) <M u tpebyetcs pemuth ypaBaenue f(X) = g(x). Torma

— f(x)=M
) =909 = { £ =

WNuaue roBops, ypaBHenume f(X) =g(X) MokHO mepenucarb B BHJIE
min f(X) = max g(x), To ecTh HYXHO HAWTH BCE TaKWUC 3HAYCHUSA X, YTOOBI OHHU
OJTHOBPEMEHHO SBJSUIMCh TOYKaMM MHHHMyMa ans ¢yskoun f(X) w Toukamm
makcumyMa i ¢yHkmua - g(X). ITloaTomy momoOHbIe 3agadyd  Ha3bIBAIOT
«MHHAMAaKCHBIMHU 3ajadamMu». Hambosee 4acTo 3TOT METOJ MOXHO TPHUMEHSATH B
ciIydasix, Korjna (GyHKIIMH, CTOSIINE B JICBOW M MPABOW YaCTAX YpaBHEHUS, Pa3HOTO
Tuma (CTereHHas U JJorapuMuIecKasi, CTerieHHas] ¥ TPUTOHOMETPHYESCKAs U T.II.).

[IponeMoHCTpUPYHMTE 3TO HA IPUMEpPAX.
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326. U3 nexknun yuntens «OyHKITMOHAIBHBIA METO/] (OCHOBAaHHBIN HA 3HAHUU U
MCIIOJIb30BaHUHU CBOMCTB (YHKITHI), B OTIIMYHE OT rpaueckoro MeTo/ia, mo3BoJIseT
HAXOJUTh TOYHBIE KOPHU ypaBHEHUs O0e3 mocTpoeHus rpadukoB pynakuuid. Hanbomnee
4acTO UCIOIB3YIOTCS CIEAYIONNE CBOMCTBA (DYHKIIN:

— CBOWCTBAa OTPAHMYCHHOCTH OOJIACTH OIpENeTCHHs] WM O0JacTH 3HAYCHUS
(dbyHKIMH (METOBI OLICHKW 1 MUHUMAaKCa);

— CBOWCTBA YETHOCTH W HEYETHOCTH BXOJSAIINX B ypaBHEHHE WM HEPABEHCTBO
byHKIIHIA;

— KyCOYHasi MOHOTOHHOCTH OOJIBIIMHCTBA alTreOpandecKuX H DIIEMEHTAPHBIX
TPAHCIICHACHTHBIX (DYHKIHMHA, BXOIIIIMX B YypaBHEHHWE WM HEPABEHCTBO (B
YaCTHOCTH, Ha 3TOM OCHOBaH METO]I PAllMOHAIH3AIIHN );

— MEPUOIUIHOCTD QYHKITUH | JIp.

Yrepxkaenue 5. Ecou ¢yskmms Y = f(X) MoHOTOHHa Ha MHOXKecTBe X, TO
ypaBHenue f(X) = m, rme m — mr000e JCHCTBUTEIILHOE YHCIIO, UMEET He Ooiee
OTHOTO pemieHus Ha X, TpHYeM 3TO YpaBHEHHUE HMEET. pelieHHe, eciad M
MIPUHAJJICKUT 00JIaCTH 3HAYCHHH, TPHHUMAaeMbIX (QyHKIMEH Ha X.

Yreepxaenue 6. Eciu dpynkius y = f(t) ctporo MoHoTOHHa Ha R, TO ypaBHEeHHE
f(h(x)) = f(g(x)) paBHOCHIBHO ypaBHEeHUIO h(X) = g(X).

Vreepxknaenue 7. Ecim ¢ynkums Yy =f(f) ctporo Bospacraer Ha R, TO
nepasencTBo f(h(x)) > f(g(x)) paBHocunbpHO HepaBeHeTBY h(X) > g(X).

Yreepxkaenue 8. Eciam ¢pynkius y = f(t) ctporo yobiBaeT Ha R, To HepaBeHCTBO
f(h(x)) > f(g(x)) paBHOCHIBHO HepaBeHCTBY h(X) < g(X).

IIpogeMoOHCTpUPYHTE 3TO HA IPUMEPAX.
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327. OgHa W3 METOAMK OOY4YEHHs] PEIICHUIO YpPaBHEHHH U HEPABEHCTB C
UCIOJIb30BaHUEM (DYHKIIMOHAJIBHOTO METO/Ia OCHOBaHA Ha MPUMEHEHHH «LEMOYEK»
3aJa4, B KOTOPBIX KaXK[asl CIEAYIoLas 3aJaya CTAaHOBUTCS CJIOKHEE B UCIOJIHEHUH,
HO JUISI €€ PELLICHUS] IPUMEHSETCS UIes, UCIIOJIb3yeMasi IPU PELIEHUU NPEAbIIYLIHUX.

«lernouxm» MO3BOJISIIOT clieiaTh MEPEXOA OT 3ahad, JOCTYIHBIX OOJBIIMHCTBY,
K 3aJadaM BBICOKOTO YpPOBHSI CJOXKHOCTH, 0oJjiee MOHSITHBIM, IOCTEIIEHHBIM,
ABPUCTUYECKUM. OTO TO3BOJSAET YYHUTEII0 HE TOJBKO YYUTh, HO M CaMOMY
HCCIIeIOBaTh, HAOMIONAaTh W HAKAIJIMBaTh y4eOHBIM MaTepual, a TakKe pa3BUBATh
TBOPYECKUI NOTEHIIMAJI YIYEHUKA U CBOl COOCTBEHHBIN.

Pemmre cnenyroniyro HENOYKy 3a1ad.

1. Pewmte ypasrenue v5x” +1=1-|x.

2. Tlpu KakuxX 3HAYCHWSX Tapamerpa a ypaBHenue v5x%+1=a ~|x| He nmeer
peueHui?

3. Jano ypasuenue +5x”+1=gp(a)-|x, rme ¢(a)- Hexotopas dyHKuus,
3aBHCSINAs OT MapameTpa a.

a) 3amuIIMTe YCIOBHE, KOTOPOMY JODKHA YIOBICTBOPATH QYHKIUS ¢(a), 9TOOBI

JaHHOE YpaBHEHUE HE UMEJO PEIICHH.
6) YkaxuTe Bce 3HAYCHHS [TapaMeTpa a B ciIydae ¢(a) = 2a — a’.

4. Ilpu Kakux 3HAYEHUAX MapameTpa a ypaBHEHUE 5x2 +1+a’ =4a- |x| AMEET
0oJee OJTHOTO pelIeHus?
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328. Yuutens wuznaraeT HOBbIM Marepuan mno Teme «llonarue o mpenene
GhyHKITUNY

[Ipenen dyukuu (mpeaenbHOEe 3HAYeHUE (YHKIMH) — OJHO M3 OCHOBHBIX
MNOHATUM  MAaTeMaTUYeCKOTO  aHaiu3a, 3HA4eHHe, K KoTopoMmy (yHKUUA
B OTIPEJICIEHHOM  CMBICJIE  TpHOTIKaeTcss Tpu  NpUOMKEHUH  apryMeHTa
K OIPEIEIEHHON TOYKE.

@ynxkius f(X) umeer npenen B Touke b, ecnu s Bcex 3HaYCHUH X, TOCTATOYHO

OnM3KKX K @, 3Hauenue f(X) 6mmsko k b. 3anuceBaror tak: |lim f (X)= b.
X—>a

. [TokaxkeM Ha KOHKPETHOM HpUMEpe
4l t /| (nuHAaMuYecKas MOJENb).
! . Hana ¢yakmus  f(X) =x+2, x—1.
/ | [PeRencnPeea  yiaspaem, ecTb Jiu mpegen GyHkumn f(X) B
w! : 5 Touke x = 17
5 [ToacTaBUM 3HAYEHUS X'
T / ; 0,9: 0,99: 0,999; ... (x—1 cre6a):
: 1,1; 1,01; 1,001, ... (x—1 cnpasa)

i , f(0,9)=2,9 f(1,1)=3,1
/ L 5 f(0,99)=2,99 f(1,01)=3,01
: = f(0,999)=2,999 f (1,001)=3,001

d

I 1;6()—>3 f&)->3
' ' Utak, lim (x—|—2)= 3.

I'Ipa.nen cnesa i Xx—1
' [Ipenen ¢pyHKUMH HA OECKOHEYHOCTH
, —> | «— OTMKCHIBAET TOBEJCHUE 3HAYCHUS TaHHOU
0l 1 2 3 byHKIIMH, KOTJIa €€ apryMEHT CTaHOBUTCS
' ' 6eckoneyno oonpimuM: lim f (X) =bh.

X—>00
OcHOBHBIE TIOHATHS BBOSTCS HA OCHOBE.
dopMa U3JT0KEHUS —
be3 000cHOBaHMS OCTAIOCH YTBEPKIECHUE —
OO06o0CHYHTE 3TO yTBEPKIICHHUE.

\J
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329. (3Bamava u3 xypHasa «Marematukay, 2017, No 9). Vuurens, xxanes aerei,

x2 +ax+b

Xo4eT mogoOparb Aiasi  (QYHKUMH BUAA ) = LleJble  3HaYeHUd

x? +ox+d
KO3 (UIIMEHTOB TakK, YTOOBI TOYKH IepeceueHus: rpaduka C OCsIMH, HYIU

3HaMEHaTeNsI, TOYKH SKCTPEMYMOB M TOUYKH Iepernda rpaduka mpucyTCTBOBAIN U
ObuM panuoHanbHbIMU. KoOHeYHO, 0€3 KpaTHBIX KOpHEM B 4YHCIWTENE U B
3HaMeHarTele (OH XaJleeT AETEl, HO He JI0 TAKOM ke cTerneHu!).

CMoxeT i yuutenb 3TO caenarb? OTBEThT€ Ha BONPOC M MPHUBEAUTE XOJ
Bamux paccyxaeHuni.

330. Onenute paccyXKIeHusl ydaiierocs npu pemieHun 3anauu: «CyliecTByer
mu Ttakas ¢yaknus f(X), ompeneneHHas IS BCeX IEHCTBUTEIBHBIX YHCEN, YTO
f(sin x) + f(cos x) =sin Xx?».

Taxou ¢ynxkyuu wne cywecmeyem. Eciu 6v1 ona cywecmeosana, mo
0OHOBPEMEHHO BbINOJHANUCL Dbl 08a pABeHCMBA O/ XAPAKMEPUCMUYECKUX MOYeK
mpuzonomempuseckux @yuxyut 0 u m2:

f(sin0)+ f(cos0)=sin0 u f(sin%)ﬂ‘(cos%):sin%.

Ynpocmum pasencmea u nonyuum npomueopeuue:

fO0)+f(1)=0 u f(1)+f(0)=1.
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331. Vuurens aeMoHCTpupyeT 9 kmaccy cmoco0 BBIYUCICHUS BEIWYUHBI

RN Y B IR (e ecnnf(x)——x3+9x_2
2020 2020 ) 2020 2 _xa12

1 oan. [peoBpasyem pynxmmo: f(x)= wzwrhfx—_“:
X _X+2 X _X+2
1 1
8x—4 S(X > . . 8(x—2j
x_l +Z x—l +Z 2 2 _1 +Z
2 4 2 4 X 2 4
1
3 (.1 S(X_zj 3 )
_2 2 1 2 7 _2 g
(x‘z) T4
g(x)

2 oran. Ucciaenyem cymmy f 1 fi+ +f@ =

AYEM EYMMY T 2020 2020 )" 2020
(L), (209N (2 ), ((2018)), ((1009) (1011)) (2010) (2020
=1 2020 )" ' 2020 2020 ) 12020 ) )t 2020 ) ' 2020 2020 ) "1 2020 )~

3 oran. Uccnenyet dynkuuio g(x) u e€ noBeaeHue B Toukax tu 1 —t.

=

x)=(x-1]+ 2 a-2|1+—38 |

S F
Y PR I
=
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2020 2020
(2019 (2018))((1009) (1011)) (2010} (2020)_
2020 2020 2020 2020 2020 2020 2020 2020 )
3 1),3, (2019)) (3 2 ),3, [(2018))
2792020 ) 727 % 2020)) "1 279 2020 ) T2 T ¥ 2020
(3, (1009} 3 (1011 +§+ 2010) 3 (2020 _
1279 2020) T2 % 2020 ) ) T2 % 2020 ) T2 " % 2020 ) T
1 1 2 2
(3+9(2020)+9(1_2020B (3”(2020)”(1_2020))
1009 1009)) 3 (1) 3
(3 9(2020] 9(1_2020D+§+9(§)+§+9(1)
=3+ : 1 + 3+ 2 2 +
92020 )~ 9 2020 9 2020 )~ 9 2020

.+(3+ g(%)— g(%jj+3+ g(§j+ g(1)=3-1010+ g(%)+ g(1)=...

4 srar. BEIYUCIIUM HAIlly CyMMY. f(zolzo) N f( 2 j+ ;. f(ZOZOj _

- B 1 8 1
Hanném 3Hauenus g(x)—(x 2) 1+ 2 - BIOHKARES S 1.
Eip
1 1 8 1+4
gb)_o Hg(l)—i il N 7|72 =25.
(ZJ T4

. =3030 +2,5=3032,5.
Ot nuua IWKOJBHUKOB CHOPMYIUPYHUTE TPU BOIPOCA YUUTEIIO MO PEUICHUIO
3a/1a4u.
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332. Ypok B 11 knacce mo teme «IIpousBonHast B PU3MKE U TEXHUKE) YUUTENb
Hayajl C BCTynMUTeJbHOro cioBa: «lIpom3BogHass OTHOCHTCS K  YHCIY
MAaTeMaTUYECKUX TMOHATHI, KOTOPbIE HOCAT MEKIIPEIMETHBIM XapakTep, U HIUPOKO
MPUMEHSIOTCS B (U3HKE, XUMHUH, OMOJIOTHH, B TEXHUKE M JIPYTUX OTpPACIAX HayK.
OTO B 3HAYUTEJIbHOM CTENEHW IMOBBIMIAET POJb MEXIPEIAMETHBIX 3aJ1ad Ipu
n3yueHnu Ttemel: «lIpomsBognas». M3yueHme marepuana mo TeMe YpPOKAa HMEET
MPUHLHUNUAIBHO Ba)XXHOE 3HAYEHUE, TAK KaK 3JEeCh IOKAa3bIBACTCA IPUIIOKECHUE
MIPOU3BOJHON K PEIICHUIO PA3IMYHBIX (QU3MUYECKUX U TEXHUYECKUX 3a/lay, TO €CTh
BO3MOXXHOCTH TMPUMEHEHHUS JJIEMEHTOB AU (GEepeHInaTbHOr0 HUCUYHUCICHUS - B
ONMCAaHNUH U U3YYECHHUU IIPOLIECCOB U SBJIICHUMN PEAIBHOTO MUPA.».

Tak kak mpenBapsmUIee 3aJaHUE€ K YPOKY BKIHOYAJIO IIOMCK OTBETOB Ha
CJIEYIOIIME BOMPOCHL: O MPOUCXOKICHUH TEPMHUHA «IIPOU3BOTHASNY, (DU3HMUECKUN
CMBICII IPOM3BOJIHOM, MPUMEHEHHE MPOU3BOAHONW B (M3HKE; U MOA00P 3aqauu IS
Kjlacca, B KOTOPOW BBISCHSETCS (U3WYECKUH CMBICT NPOM3BOAHON, TO TMOCIHE
BCTYIIUTENBHOIO CJIOBA YYHUTENb IPENJAaracT yYE€HWKaMm OTBETUTb Ha BOIIPOCHI U
BBIIIOJIHUTD 3a1aHUS.

Bompoc 1. B yem 3akitouaercst pu3nyecKuii CMbICIT NEPBOW MPOU3BOIHON?

Bormpoc 2. B yem 3akitouaercst pu3nuecKuii CMbICT BTOPOI MPOU3BOIHOM?

3ananue 1. YcTHO HaiTu Y', eciu

(a) y=+/cos22x+sin?2x  (6) y = cos 5x

(B)y=% (r)y=3x" (0) y==x

3aganue 2. Pemuth B TE 3pazm HalTHU CKOPOCTh U YCKOPCHHE TOYKH B MOMEHT
Bpemenn t=1, ecrm (a) X (1) = t° — 2t + 5; (6) X (1) = 5t —t* — 1; (B) X (1) =—2t°+ 4 + t.

Janee, mo 1iaHy, cOOOIIEHHE YYAIIErocs O MPOUCXOXKICHUM MPOU3BOJHON U
penieHue 3a1a4 nogo0paHHbIX yUallUMHUCS.

3aBepiaet ypok TecT «DU3ngecKkuii CMbICI TPOU3BOAHON» B 4 BapUaHTaX.
BapMaHT 1.
1. Clxogocn, TOYKH I[BI/I)KyHIGI/ICSI 110 TIPSIMOIA 110 3aKoHy X(t) =*/3 t*~5t%, paBHa
(@) Y2 5t (6) t- 5t; (B)t ~10t; (r) Yst* -5t
2. Touka ABIKETCS 110 HPSIMO¥A 11O 3aKoHY S(t) =2t%-2t-1. E& MrHoBeHHas ckopocTs V(3) paBHa
(@8; (©)6; (8)10; (r)9.
3. Yckopenue TOUKI, )IBI/I)KyHIGI/ICSI 110 TIPSIMOiA T10 3aKoHy S(t) =t*~5t” paBHo:
(a) 2(3t-5); (6) 9t°-10; (s) 3t*-10t; (r) 6t-8.
4. Teno Maccon M IBUXKETCS MO 3aKOHY X(?) =3cos3nt. Cuna, AeHCTBYOIIAs HA TEIO B MOMEHT
BpeMeHH t= A paBHa:
(@ 0; (6)272m; (B)92m; (r)9m.

KakoBa BepoATHOCTb AOCTHXKEHMSI yuuTeneM ueneil ypoka: (1) Ompenenuthb
(UBUYECKUI CMBICT TMPOU3BOIHON, PAacCCMOTPETh HCIOJB30BAaHUE MEXaHUYECKOTO
HMCTOJIKOBAHUS IPOW3BOJHON TIPH PEIICHWH 3a7ad, CBSI3aHHBIX C (HU3HUYICCKUM
CMBICJIOM, PACIIUPUTh 3HAaHHE ydaluxcs. (2) Pa3BuTre J0ru4eckoro MbIIUICHHS TPU
YCTAaHOBJICHUHM CBSI3M (PU3WYECKUX BEIUYMH C TOHSATHEM IPOU3BOJHOM, pPa3BUTHE
MOHOJIOTHYECKON pPeur B XOJI¢ OOBSICHEHHH, 000CHOBAHUI BBIMIOJHSICMBIX JICHCTBUM,

Pa3BHUTHC HABBIKOB CaMOCTOSTEIIbHOM pa6OTBI.
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333. Oxapaktepusyiite 3ananue: «Ha pucynke nzoOpax€H rpapuk ¢GyHKIUH

ya y =f(X), Kk KOTOpOMYy MpOBEACHBI KacaTCIbHBIC B
YeThIpEX TOYKax. 3HAYCHUS MPOU3BOJHOH B ITHUX
/ Toukax cieayrommue: —4,56; — 1,2; 0; 0,35. [Toas3ysck

0 I’pa(bI/IKOM, IIOCTAaBbTC B COOTBCTCTBUC Ka)KIIOﬁ TOYKC

3HAUYEHUE MTPOU3BOTHON.

a) HECJOXKHOE 3aJlaHhe Ha MOCTpOeHHE Tpaduka
SIBJISIFOIIETOCS MOJIENBI0 peaTbHOM WM OJNU3KOM K
peanbHOM CUTYallNH;

0) HeclOKHOE 33/1aHKe Ha YTeHHE TpaduKa SBISIOMIETOCS MOEIBIO PeaslbHOM
WM OJIM3KOM K peaibHOM CUTYallNu;

B) THUIIOBas 3a/laya Ha YyTeHUE Tpaduka MPOU3BOJHON (PYHKUMU AJIA OTBETA HA
BOITPOC O KAKOM-TO CBOMCTBE caMOil (PYHKIUU;

I) THUIOBas 3ajJada Ha yTeHUE rpaduka (QyHKUMM AN OTBETA HA BOMNPOC O
KaKOM-TO CBOMCTBE MPOU3BOHOM 3TOM QYHKIINU;

1) mpoOiieMHas 3ajjaua Ha HaX0KJIEeHUE MPOU3BOAHON (PYHKIIMH B TOUKE.

334. Jlnsa BeinonHeHus 3ananus: «Ha pucynke (cM. Bbiilie) u300pakéH rpaduk
¢bynkun Y = f(X), kK KOTOpOMY NpOBEICHBI KacaTelbHbIC B YETHIPEX TOYKAX.
3HavyeHUsT NPOM3BOJHOM B ITHUX TOdYkKax cienyromue: —4,56; —1,2; 0; 0,35.
[Tonb3ysick rpadukoM, IOCTaBbTE B COOTBETCTBUE KaKJOM TOUYKE 3HAYCHHE
MIPOU3BOIHOMN.» — HEOOXOAUMO 3HATh CIICYIOIHE (PAKThI:

a) B KKIOU TOYKE VHTEpBaja BO3pacTaHUs IIPOU3BOAHAs
muddepeHurpyemMoi Ha ’TOM UHTepBaJie (PyHKIHMH MMOJOKUTETbHA.

0) B kaxnoil Touke MHTEepBasa yObIBaHUSA MPOU3BOAHAS TUDPepeHnpyemMoit
Ha 3TOM UHTepBaJie QYHKUUU OTPULIATEIbHA.

B) B kaxmoil Touke 3KCTpeMyMa MpOM3BOJHAsA JHOO paBHa HYJO, JIMOO HE
CYILECTBYET.

r) 3HaueHue MPOU3BOJHON (QYHKIMM B JaHHOW TOYKE PABHO TaHIEHCY YT,
KOTOpBIM KacaTesbHasi ~ [IPOBEIEHHAs B O3TOM Touke K Trpaduky oOpa3yer c¢
MOJIOKUTEIbHBIM HarpaBieHHe 0CH adCIucC.

1) Ha tex nnTepBanax, rae rpaguk npou3BOAHON (QYHKIUU PACTIONOKEH BBILIE
ocu abcrucce (T.e. MPOU3BOHAS TIOJIOKHUTENbHA) caMa (DYHKIIHS BO3pacTaeT.

e) Ha Ttex unrtepBanax, rae rpaduk Npou3BOIHON (PYHKIIMH PACHOIOKEH HULIIE
ocu abcruce (T.e. Ipou3BOHAs OTPUIATEIbHA) caMa (PYHKIIUS YObIBAECT.

k) OOmue Touku rpaduka MPOU3BOJHON U OCH aOCIHCC SBJISIOTCS TOUYKAMMU
MaKcUMyMa, eciii TpauK NepeceKaeT OCh «CBEPXY BHU3.

3) OOmwme Touku rpaduka MPOU3BOJHON U OCH aOCITUCC SIBJISIOTCS TOYKAMHU
MUHHUMYMa, €CJIH rpaduK MepeceKkaeT 0Ch «CHU3Y BBEPX).

) Toukm kacanust rpaduka MNpPOU3BOAHOM (GYHKUMHM M ocH aldcuucc He
ABJISIFOTCSL TOUKaAMH 3KCTPEMYMaA.

o S A
o
-----.-..(‘j
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335. Beimonnenue 3anmanusi: «Ha pucynke wu3o0paxkéH rpaduk QyHKIUH
ya y =f(X), Kk KOTOpOMYy MpOBEACHBI KacaTCIbHBIC B
4eThIpEX TOYKAX. 3HAYCHHUS TPOU3BOAHONW B OTHX
/ Toukax cieayrommue: —4,56; — 1,2; 0; 0,35. [Toas3ysck
rpaduKoM, MOCTaBbTE B COOTBETCTBHE KaXIOW TOYKE
3HaY€HUE TMPOW3BOJHON.» — YYHUTEIb OpraHHU3yeT
B XO07lc yCTHOW paboTel. Ha mocke kpome uepTexa
geteipe paBeHctBa: f(4) = ..., f(B)= .. f(O)= .,
f(D) = .... Yuamumcs mpejaraercsi BOCCTaHOBHUTH
paBEHCTBA M OOBACHUTH CBOE peleHre. BridoepruTe ommOoYHbIe pacCyKICHHUS

a) Tak kak KacarelbHas, MNPOXOJdAIIasl yepe3 TOouKy c¢ abcuuccoir C,
napaensHas ocu abcmuce, To f{C) = 0. KacarenpHast, mpoxoasmiasi yepe3 TOUYKY
c abcuuccoii D, obOpasyeT ¢ NOJOKUTENbHBIM HaIpaBJIEHUE OCH adCLUCC Yroi
B npeaenax ot 0 mo m/2, 3wauut f{D) >0, to ects (D)= 0,35. KacarenbHble,
MPOXOJSIINE 4Yepe3 TOYKH C¢ adbcuuccamMu 4 U B, 00pa3ylOT C MOJOXKUTEIbHBIM
HaIpaBJIeHUEe OCH a0CIUCC yIibl B mpeaenax ot m/2 no 7, 3uaunt f{A) <0, f{(B) <0,
npUuéM yroJl, COOTBETCTBYIOIIUN TOUKE A OOJBbIIE yIia, COOTBETCTBYIOLETO TOUKE
B, to ectb f{A) > f1B), cnenosatensHo, f(4) =— 1,2 uf(B) = —4,56.

0) Touku A m B HaxoaTCsd B HMHTEpBaJIC yObIBaHUS (YHKIHMH, 3HAYUT
MPOM3BOJHBIC B ATHX TOYKaxX oTpuiareibHbl, mpuuém f{A) > f{B), cnenoBaTenbHo,
f14) =-12 u f(B) =—4,56. C — Touka 3KCTpeMyMa, B HEW MPOU3BOJHAS PaBHA
Hyio, 3HauuT f{C) = 0. Touke D HaxomsTCS B MHTEpBAJC BO3pACTaHUs (PYHKIIUH,
3HAYMT MPOM3BOIHAS (PYHKIIMHU B 3TOU Touke nonoxurenpHa — f{D) = 0,35.

B) f1(4)=0,35, T.k. KacareibpHas NMpoOBeACHA K rpaduKy B MOJOXKHUTEIHHON
nonyriockoctu; f(B) =-4,56 u f(D)=-1,2, T.k. KacaTeabHas TMpOBEJCHA K
rpaduKy B OTPHUIATEIBHON MOIYILIOCKOCTH U B pacnonoxeHna yiesee D; f(C) =0 .

r) f{4) =—4,56, T.k. Touka A HAXOAUTCS JICBEE BCEX OCTAJbHBIX, a 3HAYUT €€
KOOpAMHATa — HAMMEHBHIAS; YyTh IPAaBEe JIEKUT TOUKA B, 3HAUUT f1B) =-1,2,
emé mpaeee — Touka C, 3naunt f{(C) = 0, u, makonen f{D) = 0,35.

o N I
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336. Cpeny OCHOBHBIX HAIpaBJICHUN H3YYEHHs JOrapupMUAYECKON (PYHKIHH
B IIIKOJILHOM KYpPCE€ MaT€MAaTHUKH BHIOCPUTE JIBA IEHTPATHHBIX:

a) Jlorapudm u ero cBoiicTna.

0) IlpeoOpazoBanue norapupMUUECKUX BHIPAKEHUM.

B) Jlorapudmuueckas GpyHkius, e€ CBOMCTBa U TpaduK.

r) [IpousBognas norapupmMuyecko GyHKIIUU.

n) Pemenne norapupmMuyecknx, ypaBHEHH U HEPABEHCTB.

337. Cpeay OCHOBHBIX HANpABICHUNA M3YUYECHHs] IMOKA3aTeNbHOW (YyHKUIUU
B IIIKOJILHOM KypCE€ MaT€MaTHUKH BHIOCPUTE JIBA IEHTPATHHBIX:

a) IlokazarenbHas GyHKUUS, €€ CBOMCTBA U IpaduK.

0) IIpeoOpa3zoBaHue MOKa3aTEIbHBIX BBIPAKCHUI.

B) IlpousBoaHas nokasarenbHOU (QyHKIUU.

r) PeuieHne nokasaTenbHbIX YpPaBHEHUN U HEPABEHCTB.
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338. B.H. Peokukom paspaborana u omnucaHa B kHure «25 000 ypoxos
Marematuku» (c. 151-154) cucrema paszBuBaronux 3agad K MOAyI0 «DYyHKIIHH.
Cucrema u3 13 3agaHuii, B KOKJIOM M3 KOTOPBIX OT 2 10 S5 3ajay, MO3BOJISIET
BCECTOPOHHE  IIOBTOPUTH  OCHOBHBIE  JUJAKTHUYECKUE  €IWHUIBI  MOIYJI,
yCTaHaBIUBas MPU 3TOM BHYTpUIIpeIMEeTHbIe CBsA3H. ColepikaHue CUCTEMBI 33]a4:
(yHKIIMOHAJIbHAs! CUMBOJIMKA, CJIOKHAs (PYHKIMsI, 00JIacTh ONpeaesieHnus QyHKIUH,
MHOKECTBO 3Hau€HUN (DyHKUUHU, YETHOCTh U HEUETHOCTh (PYHKIIMHM, MOHOTOHHOCTb
GyHKIIUM, OTrPaHUYCHHOCTh (YHKIMH, oOpaTHas QYHKIHSA, [EPUOTUIHOCTH
byHkIum, npeodpazoBanue rpad@ukoB PyHKINUN, KOHTPOJIBHOE 3a/1aHuUE.

O cTpykType M COAECp>KaHUHM 33JaHU MOXXHO TOJYYUTh MPEJCTABICHHUE IO
(bparMeHTy CUCTEMBI, CBSI3aHHOM C MOBTOPEHUEM UYETHOCTU/HEUETHOCTH (PYHKINU.

«3aganue 5. YeTHOCTh U HEYETHOCTh (DYHKITUH.

1.MccnenoBaTh Ha YETHOCTh U HEYETHOCTh (DYHKIIUHU:

~1)

f(x)=x"-x; x(t)=t‘-t+1; p(a)=sina-cosa; g(y):(y_ll)(y2
-y

2.@yukims f(x) onpenenena na R, wernas, f(x)=0. Bymer weTHoit wumm
neuetHolt pynkiwms: a) f;(x)= f(—x); 6) f,(x)=x- f(x)?

3ananue 6.YeTHOCTH ¥ HEYETHOCTD (DYHKIIMH.

1 .MccnenoBars Ha YETHOCTh MIIM HEYETHOCTD (DYHKIMH:

h(z)=tgz+tg(=2); f(x)=(x-1)2 —(x+1)2;'g(y)=/1+y+y? —{1-y-y2.
2.CymectByer qu (ynkuus f (X) Takas, 4yTo IJs Bcex x € R cmpaBeminBo
paBeHCTBO f (X)+ f (— X) =x7?

3. MoxerT i ypaBHEHHE ‘X‘ =(x®+1)° —1 umers 10 KopHEH?».

[lepeuniciuTe OCHOBHBIC ~ MPOOJIEMBI, KOTOPHIE MOTYT BO3HHUKHYTH IPH
BBITIOJIHEHNH 3aJ1aHul 5 U 6.

200



339. Cpenu OCHOBHBIX HaIpaBICHUN H3y4eHUs MEPBOOOPA3HON M MHTETPAJIOB
B IIKOJIbHOM Kypce MaTEMaTHUKH BbIOEPUTE JIBa LIEHTPATIbHBIX:

a) HW3ydenue nepBooOpa3zHoi QYHKIIMU U €€ CBOMCTB.

0) IlepBooOpa3Hbie dIeMEHTaAPHBIX (DYHKITUH.

B) TexHHKa UHTErPUPOBAHUSI.

r) IIpumenenue nepBooOpazHoi. OnpenenéHHblil HHTErpal.

1) YwucieHHble METO/Ibl BEIUUCIECHUS HHTETPAJIOB.

340. Teme «IlepBooOpa3zHast u uHTErpa€» npeamecTByer TeMa «lIpousBogHas u
e mnpuMeHeHHe». Takas TMOCIEAOBATEIbHOCTh M3yYEHHUs MaTepuana Co3HaéT
MPEIMOCHUIKHI JIJIS:

a) BBIYMCIICHHS IUIONIA/Ie KPUBOJIMHENHOM TpaIeluny;

0) O3HAaKOMJIEHHA C NpOoCTEHMMHU IUPPEepeHIINANTbHBIMA YPAaBHEHUSIMU —
MOJIETISIMH, OMTUCHIBAIOIIIMMU MHOTHE SIBJICHHS U MIPOLIECCHI MUPO3IaHUS;

B) OCO3HAHUS yYalllMMHUCS TOTO (pakTa, 4TO anmapar NpoOU3BOIHON U UHTETpalia
— OCHOBA METOJ]a MATEMaTUYECKOTO aHaJIN3a,

r) T[OHUMaHUS yYaIuMHUCS B3aMMOCBSI3U MEXY ornepanusIMu
muddepeHpoBaHusl U UHTETPUPOBaHUS (QYHKIIHM, a TaK)KE€ OCHOBHOM UAEH METO/a
Iu(depeHInaIbHOTO U UHTETPAJIbHOTO UCUUCIICHUH;

1) YCIEUIHOTO OBJa/ICHUSI TEXHUKON UHTETPUPOBAHMUS.

341. OcHOBYy conepaHUsi MOAYJA «DIE€MEHThl MHTErPajIbHOIO HUCUYHCIICHUS
COCTaBIISIFOT JIBA TUIA BOMPOCOB, KAKIBIA U3 KOTOPHIX TPYNIHPYETCS OKOJIO OJHOTO
U3 IBYX MOHATHIA:

a) UWHTerparn,

0) KpuBOJWHEHHas Tpamemus,

B) TmepBooOpa3Hasi,

r) MOpPOU3BOAHASA,

1) GyHKIUS.

342. OcHOBHOE BHHUMAHHE TIPM HW3YYEHUU DIJIEMEHTOB HMHTETPajIbHOTO
VCUMCIICHUS YCNETCS:

a) BBEJICHUIO MIOHSATHUI MEPBOOOPA3HON U UHTETpAIa;

0) BBIUKCIICHHIIO 00BEMOB TE;

B) BBIUMCJICHHIO IJIONIA/ICH KPUBOJUHEHHON TpaIeln,

I) HaXO0XKJICHHUIO MEPBOOOPA3HBIX M BBIYMCICHUIO WHTETPANOB Ha Oa3e TabmuIl
MepBOOOPA3HBIX U MPaBUJI HAXOXKACHHS EPBOOOPA3HBIX;

1) 0O3HAKOMJICHHIO YYallUXCsl C OCHOBHBIMH CBOMCTBaMH TEpPBOOOPAa3HBIX U
paBUJiaMy HaX0KJIEHUS TIEpBOOOPa3HBIX;

€) PACKpBITHIO CMBIC/Ia OIEpali UHTETPUPOBAHUS KakK oIrepaiuu, oOpaTHON
110 OTHONICHHIO K omnieparu TudPpepeHInpoBaHus 3a1aHHON (yHKITUH:

K) pElIeHUI0 3a7ad  (PU3WYECKOro  coAepkaHus (Ha  MCIOJIBb30BaHUE
HMHTETPaJIOB);

3) penieHuto mpocTenmux nuddepeHImaIbHIX YPaBHCHHUIA;

M) YHUCJICHHBIM METOJaM BBIUYHUCIICHUS WHTETPAJIOB.
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343. Yuurenp w3naraeT HOBBIM MaTepHall MO TemMe «BBIYHCIICHHE TUIONaau
KPUBOJIMHEWHOW TPATICLIUN):

B maremartuke pa3pa®oTaHbl METOJIbI, MO3BOJISIIOIIME BBIYUCIATH IUIOUIAAM
¢buryp, rpaHuIbl KOTOPBIX COCTOSAT M3 KPHUBBIX JIMHUMA, HApUMEp 4YacTed mapalou,
CUHycOUJ U Jp. (€ciau, KOHEYHO, IIIOMIAJAU 3THX (QUTYp CyHIeCTBYIOT). Temepsb,
UCIIOJIb3Ysl 3HAHUS O TMEepBOOOpa3HOW (YHKIMM MOXKHO HAYYUTHCS HAXOJUTh
oA PUryp, Ha3bIBAEMBIX KPUBOJIMHEHHBIMU TPAIICHIASIMH.

KpuBonuneiinoit Tpanernueil HasbpiBaeTcs (urypa, orpaHuyeHHas TpapuKkoM
HEMPEPHIBHON U HE MEHAIOIEH Ha oTpe3ke /a,; b/ 3Haka GyHKIUU f(X), IPIMBIMU X=d,
X=b u oTpe3kom /a,b].

Y. y=f 00 PaccMoTpyM KpPUBOJIMHEHHYIO TpaIlelMIO, OrPaHUYEHHYIO
rpagukoM QyHKIUU f(x), OPAMBIMU X=a, X=b U OTPE3KOM OCH
SN abcuucc. Buavane paccMoTtpum ciry4aid f(x)>0.
4 \\\x 1. [Mycts Xe[a;b]. Ilnomans KpuBOJMHEHHON Tparmenuwu,
3aIITPUXOBAHHOW Ha PHUCYHKE, €cTh PyHKIUsS oT x. O003HAYUM
e€ uepe3 S(x). S'(x) = f(x). DT0 paBEHCTBO O3HAYAET, UTO MEPEMEHHas Iomanb S(x)
ecThb mepBooOpasHas it (yakoum f(X). Ilosromy Imiomame KpUBOJMHEHHON
Tpamenuu S MOXKET OBITh BBIYMCIICHA TPU MTOMOINM HHTETpHpoBaHus. M3 pucyHKa
BUIIHO, S(a) = 0, Tak Kak 3amTpWXxOBaHHas (GUTypa MPU X = @ TPEBpPAMACTCS B
otpe3ok, S(b) =S ecTh momaas paccmMaTpruBaeMoii < Tpareuy.

B caydae f(x)<O BbIUMCICHHE IUTONIAAN KPUBOJIMHEHHOW Tpamenuu Oyaem
3aMEHSTh BBIYMCIICHUEM IIJIOMIAIN TPANelui, CHMMETPUYHON JaHHON OTHOCUTEIHHO
ocu aOciucc. Takasi KpUBOJIMHEWHAs] Tpamenus OrpaHUYeHa MPSAMBIMU X=a, Xx=b,
ocblo abcmuce, rpaduxkomM GyHKIHMEH. Y = — f(X), TPUHUMAIONICH TOJOKUTEIHHBIC
3HAYCHUS Ha PACCMATPUBAEMOM TMPOMEKYTKE.

Hcnons3ys paBeHcTBO S'(X) = f(x), rae f{x) >0 na npomexytke [a, b], BeiBeaem
dbopMysty Ui BBIYMCJICHUS ~ IUIONIAAM KPUBOJUHEWHOW Tpameruu. M3 3Toro
paBeHCTBa BHIHO, 4YTO S(X) €CTh NepBOOOpa3Has is f(x) Ha MpoMexyTke [a, b].
Ilycts F(x) — npyrasg mepBooOpas3Has ISl f(x) Ha 3TOM Xe NMpoMexyTke. B cumiy
OCHOBHOTO CBOMCTBA IEpBOOOpa3HbIx umeeM: S(x) = F(x) + C.

DTO paBEHCTBO BEPHO Mpu Bcex x&fa; bJ, tak kak ¢QyHkuuun S(x) u F(x)
ompejieieHbl B-Toykax a W b. [logcraBuM BMECTO X 4YHCIO @, TONYyYUM:
S(a) = F(a) +C.

Ho S(a) = 0, moatomy 0 = F(a) + C, otkyna C = — F(a). Takum oOpazom,
S(x) = F(x) — F(a). Vickomyt0o TJI0Mab MOJYyYUM MYTEM MOJICTAHOBKH B MOCJEIHEES
paBerctBo x = b: S = F(b) — F(a).

OCHOBHBIC IOHATHSI BBOJISITCS Ha OCHOBE.

dopma U3I0KEHUS —

be3 000cHOBaHUS OCTAIOCH YTBEPKIIEHUE —

OO06ocHyHTE 3TO yTBEPKIICHHUE.
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IMPUJIOKEHUSA
IIpunoxenue 1. Pemenune 3a1a4m 0 TPEX3HAYHOM YHCITE

[IpuBenuTe mpumep TPEX3HAYHOIO YHCIA, cyMMa HUGP KOTOporo paBHa 19,
a cymMa KBaJipaToB IU(p IeauTcs Ha 3, HO He JAeIUTCS Ha 9.

Pemienne. PemuMm Oosiee o0miyro 3amauyy M Haaém Bce  4uCIIa,
YAOBJIETBOPSIIOIINE €€ YCIOBHUSIM.

|. CoctaBum Tabnuily KBajgpaToB HUdp:
Yucao 0 1 2 3 4 5 6 7 8 9
Keagpar O 1 4 9 16 25 36 49 64 81

Il. BersicHuM, mpu KakuxX YCIOBHUSX CyMMa KBaapaToB IUGp TPEX3HATHOTO
Yyuclia JeIUTcs Ha 3, HO He JIenuTcs Ha 9.

ITycTs gano umcio abc, a #0.

CoCTaBUM CyMMy KBaapaToB ero udp: a> + b’ + ¢

Cymma Oynet neiauThes Ha 3, eciu

1) kaxxzioe ciaraemoe OyAeT NeTUuThCA Ha 3 Win

2) ocTaTKU OT JIeJICHUs claraeMbIX Ha 3 B CyMMeE JalyT YUCII0, KpaTHOE 3.

PaccMoTpuM KaxkIbIi U3 3TUX CITy4YaeB.

1) Kaxmoe ciaaraeMoe CyMMBI IGJIUTCS Ha 3, ¢ yIETOM TOTO, YTO cjaracMbie —
KBaJpaThl MUQp, oHW MOryT npuHuMath 3HadeHus: 0 (9-0), 9 (9-1), 36 (9-4) u 81
(9-9), To ecThb JrO0AT CyMMa, COCTABJICHHAS U3 YTHX YUCEJ OyJIeT ICIUThCSA Ha 9.

2) OcTaTKH OT JIeJIeHUs claraeMbIX Ha 3 B CYMME JIayT YUCIIO, KpaTHoe 3.

Haiiném ocratku oT AeneHus: kBaapaToB 1udp Ha 3
Yucno 0 1 2 3 4 3) 6 7 8 9
Keagpar O 1 4 9 16 25 36 49 o064 81
Ocratoxk O 1 1 0 1 1 0 1 1 0

Ecnu nudpa He kpatHa 3, TOo €€ KBaApar npu JejaeHuu Ha 3 n1aét B ocTaTke 1, a
cyMMa TpEX TaKUX KBaJpaTOB OYJIET eIUThes Ha 3, HO He OyAyT AeauThes Ha 9.

Wtak, MBI BBISICHWIH, YTO CYMMa KEAOPAMOE 00020 MPEXIHAUHO20 UUCA,
cocmaenennozo uz yuhpp 1, 2, 4, 5, 7, 8, oyoem oerumwvca na 3, Ho He Oyoem
derumovca Ha 9.

I1l. Haiiném Bce umncna abc, a #0. a+b+c =19, cocrasnennsie uz yugp 1, 2,
4,5,7,8.

CyMMa JBYX caMbIX «O0oJbImx» 1udp paBHa 16 (8 +8), snauut 1udpst 1 u 2 He
MOT'YT BXOJHTE B unciio abC (ouu B cymme ¢ 16 ne maayr 19).

19:3 =6 (ocm.1), 3uaunt, uncio abC He MOXET COCTOATH TONBKO U3 HU(P
MEHBIINX /.

HWrak, uncino abc, a+b+c¢ = 19 moxer ObITh cocTaBieHo u3 yugp 4, 5, 7, 8.

ITpoBepsiem, 8 + 7 + 4 = 19, Dra Tpoiika uudp myTeéM NepecTaHOBKHU MO3BOJISIET
noy4auTh 6 uncen: 874, 847, 784, 748, 487, 478.

[Tposepsiem, 7 + 7 + 5 = 19. Ora Tpoiika nudp myTéM mepecTaHOBKH MO3BOISIET
MOJIYYUTh 3 YUCIIA:.

OtBer. VYcioBusSM 3aiadu  yAOBJIETBOPSIOT 9 4HCEN, KOTOPbIE 3aluIlIeM
B niopsiike yowiBanus: 874, 847, 784, 775, 757, 7148, 577, 487, 478.
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IMpunoxenne 2. Pemenue 3agaun o 6ankoBckoM cuére [lerpa BacuianeBnua

[lepBoro umcna KaxAOrO HEYETHOrO MecAlld, HayuHasg C sgHBaps, l[Iérp
BacunpeBuu kitam Ha cBOM OecnpolleHTHBIM OaHKOBCKHH cu€t 30 Thicsau pyOseH,
a TIEpBOr0 YMCJIa KaKJIOro YETHOTO Mecslla, HauuHas ¢ QeBpaisg, CHUMai 15 Thicsd
pyOneit. IlepBoro umcna kakoro mecsua Ha cuety Ilerpa BacuibeBuua okazaioch
90 ThICSY pyOaei?

Pemenne. CoctaBuM HHPOPMAITMOHHYIO MOJICITH 3a/1a4H.

cymma (ThIC. py0)
MeCSII] mocJje IIOCJIe | MecsIl
(10)BIOKEHUS | CHATHS

STHB. 30 15 deBp.
MapT 45 30 anp.

Maii 60 45 WIOHb
17000013 75 60 aBr.
CEHT. 90 75 OKT.
HOSI0. 105 90 AEK.

105

WNupopmaninoHHast MOAeIb, IPUBOASAIIAsA K OTBETY «1 CEHTIOpsI»:
-5 +30 -1 +30 -15 . +30 -15 +30 =15

30 15 45 30 60 45 75 60 90

aHB. | ¢QeBp. | MapT | armp. Mal | MIOHb | WIOJb | aBI. | CEHT.

Nudopmarnmonnas Mojienb, TPUBOSIIAs K OTBETY «1 1exadpsi»:

IBIOKEHNE
MeCsII] CpesicT UTOT (THIC. PYO.)
SIHB. + 30
desp. | — 15 15
mapt |+ 30
anp. |—15 15
Mait + 30 15
UIOHb | — 15
90

nroip | + 30 15

asr. |—15
ceur. |+ 30
OKT. - 15 15
Hosx60. | + 30
JIEK. - 15 15

30 — 15 =15 (moxox Ha Ha49aJIO0 YETHOTO MECSIIa, T.€. 3a KaXK/IbIe JBa MeCsIIa)
90 : 15 = 6 (HoMep YETHOTO MecAIla, B KOTOPOM 10X0a cocTaBui 90 Thic.pyO.)
6 - 2 =12 (HOMep MecsIia 0 KAJICHIapIo — IIECTOr0 YETHOTO)
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HpHJ’lO)KeHI/Ie 3. Pemenne 3aJa4i 0 IMOTOMKAaX KHA3A FBI/IIIOHa

VY kusa3s ['Bumona Owuto 5 ceiHOBed. M3 ero moromkoB 2012 umenu poBHO 3
CHIHOBEH M HE MMEJHU JI0Yepel, a ocTalibHble yMepin O0e3eTHhIMU. CKOJIBKO OBLIO
IMOTOMKOB y KHs13s ['BuoHa?

Penienue.

Pazpaboraem wuHbOpMAIMOHHYIO MOJACHb 3aJa4M, IO3BOJIIONIYI0 HAMETUTh
IIJIaH €€ PEIICHHUS.
| ¢ | ¢ | ¢ | ¢4 | s |

| cor | coo | cos | coa | cos | co6 | cor | cos | oo | coro | conn | caz | co1s | cona | cots |

- r ¢ @ & [ [ [ [ |
.3]1-.3]-3]-3]-.3].3[.3]-3]-3]:3]:3]-3].3]:3]:3
¥ T.J1. TOKA YKCJIO TOTOMKOB, MIMEIOIMX Tpoux aeTeil, e craner < 2012

I1nan.

1. Yuciao MOTOMKOB, MMEIONMIUX TPOUX JeTed 00pa3yeT CymMMmy MEpBBIX N
YIEHOB TE€OMETPUYECKON TMPOrPECCUM, IIEPBBIA WIEH KOTOPOM paBeH S5, a
3HameHaTenb — 3. Ota cymma < 2012, Ho, ckopee Bcero < 2012, T.K. IO yCIIOBHIO,
KHSI3b UMEII U 0e31eTHBIX TOTOMKOB. Haitném sty cymmy S/

2. Haiigém, ckombko moToMkoB B (N + 1) mokojaeHnu umenn 3 gereii: 2012 — S.

3. OOmiee 4yuCIO MOTOMKOB KHS3s o0Opa3yeT cymmy mepBbix (N + 1) uieHoB
reOMETPUYECKON MPOrPECCHH, MIEPBBIN YICH KOTOPOI paBeH 5, a 3HaMeHaTeIb PaBeH
3, K KoTopo#i nmpudasisercs npousseneuue 3-(2012 — S).

Peanuzanus niaxa.

:5-!3n—1_)

S, <2012;: 3" -1<8048: 3"=729<8058: n=6
6— .
36:5 3 1):5 28 _ 5 364 = 1820
3-1 2
2012 — 1820 =192
5.(3" -1
S, = +3.192 = 5465 + 576 = 6041

Otser. Y xus34g ['Bunona 6eu10 6041 moTOMOK.
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Hpnﬂomem/le 4. PemieHue 3aga4dm o Hau00JbIIEM M3 BO3MOKHBIX YHCEJI

Haiinute Hambosbiliee BO3MOXKHOE 3HadeHuWe 4dmcia abc+ab+bc+ac, eciu
HEOTPHIIATEIILHBIC YHCIa &, D U C yI0BICTBOPSIOT paBeHCTBY a+ b+ ¢ = 12.

Wnest: paccMOTpeTh MMEIOIIUECS alreOpandeckue MOJCIH C Te€OMETPUUCCKOM
TOYKH 3peHHs (00BEM mapajuiesienunena, IUIOMAAN €ro TpaHe M cymMma «TpEX
U3MEPECHUN»).

Pewenue. Ecnm paccMaTpuBaTh NPSAMOYTOJIBHBIN TAPATIIETETIUIIET, TO
abc =V — ero 00ném,
ab=S;, bc=S,, ac = S; — momaau rpanei,
a+b=12-c=p;,, b+c=12-a=p,, a+c =12-b=p; — mnomynepumeTpsI
COOTBETCTBYIOIINX I'PAHEN.

Paccmorpum omny w3 rpameii: ab=3S;, a+b =12 -c =p; —const. Haiiném
3aBHCHMOCTb IUIOLIANHM 9TOil PaHH OT CTOPOHBI a: S5:(a) = (p1—a)a =—a’+ pia.
Tonyunnn KBagpaTHuHylo (yHKIHIO Sy(@) =—a’ + p;a. OHa  ompeesneHa, o
YCJIOBHIO 3aJlauM, HA MHOXXECTBE HEOTPUIATENBHBIX YHUCEN U MPUHUMAET Ha STOM

P1 P1
——= =%+ (abcrucca BepIINHbI
2.1 2 P
napa6oist S1(8) = — a° + p,a; BeTBH MapaboIIbl HAIPABIICHBI BHM3).

Hrak, a = % ua+b = p,, 3Hauur, b:%,TO ecTh a=D.

MHOKECTBE HauOOJbIlIee 3HAUCHHUE B TOUKE a = —

PaccmarpuBast npyrue rpaHd M pacCcykjias aHAJIOTHYHBIM 00pa3oM, MOJydacm,
yro a=hb=c =4, ¢ yuérom ycioBus a+b+c = 12.

Teneppr Haliném HamOOJbIIEEe BO3MOXHOE 3HadeHWe umcia abc+ab+bc+ac,
4-4-4+4 -4+4 -4+4 -4=64+16 -3 =64 + 48 =112,

MoXHO CHavana cjenarh BbIBOJ, 4YTO HAWUOOJNBINEr0 3HAYCHHS YHCIIO
abc +ab + bc +ac gocturaet mpu paBeHCTBE BXOAIINX B HETO MEPEMEHHBIX, TO €CTh

3 ) a+b+c
HanOOJBITUM OYIEeT YuCiIo Buaa @ +3a°, Tie @ = ———, a 3aTeM BBIYUCIUTH 3TO

snauenue: 4°+3 -42= 64 + 48 =112.
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Y4eOHO-METOINYECKOE TI0CO0OUE

Cgetnana Bianumuposna Jlebenera

YACTHAA METOIMKA
(B BoIpocax, MeJarornyeckrx 3aadax u CUTyalusx)
YACTD 1. APUOMETHUKA. AJITEBPA. HAUAJIA MATEMATHUYECKOI'O AHAJIM3A

Pabota nznana B aBTOPCKOM peaKknu

[MoanucaHo B neyarb dopmar 60 x 84 Yse
VYea. neu. 1. 13 ["apuutypa Times
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