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OT peaakTOpoOB cepHUH

[Ipexxge yeM Bbl HayHeTe paboTaTh C HAIMMHU TeTPaAsSMHU, Mbl XOTHM JaTh BaM HEKOTO-
pble OSICHEHHSA U COBETHI.

OK3aMeH 1o MaTeMaTHke B 2012 rogy COCTOMT U3 IBYX 4acTel: B IepBoi yacTh — 14 npo-
CTHIX 3a/iay, B KOTOPHIX TpebyeTca kpaTkuii orBeT (B1—B14); Bo BTOpOIi YacTu — 6 Gonee
CJIOXKHBIX 337a4, Tpebyromux passepHyroro pemenusa (C1—C6). Pabouune terpagu Bl—B14
OpraHM30BaHBl B COOTBETCTBUM CO CTPYKTYpPOH IepBoii 4acTH 3k3ameHa 2012 roza U no3so-
JIAT BaM NOATOTOBUTHCS K BBINOJIHEHUIO BCEX 3aZlaHUM 3TOM 4acTH, BBIABUTH M YCTPAHUTD
npobenkbl B cBOMX 3HaHUAX. K ycrenrHo 3apekoMeHgo0BaBLIeit ce6s cepun pabouux teTpasei
2011 roga B1—B12 no6aBiieHbl Be HOBblEe TETPaAH, COOTBETCTBYIOIIME HOBBIM 3aJJaHUAM (110
TEOPUH BEPOATHOCTEH U IO CTEPEOMETPHUH), U U3MEHeHa HyMepaLHa OCTaJbHBIX TeTpaJen.

TeMm M3 Bac, AJiA KOro IJIJaBHOE — 3TO HabpaTh MHUHMMAJIbHBIA aTTeCTALIMOHHBIN Gas,
MBI pEKOMEHAYeM OpPHEHTHPOBAThCs Ha YCTOHYMBOe, Ge3omubouHoe penieHue 8 3azaHui
13 nepBoM 4acTH. (XoTd B peabHOCTH MHUHUMAJIbHOE YHCJIO 3aAjaHM, KOTOpOE HYXXHO pe-
IIATh BEPHO, MOXKET COCTABUTh 5 WIH 6, HO BeJlb BaM HY>XHO 3aCTPaXxoBaThCA OT CIy4aHHOHU
our6ku!) ItH 8 (Waum Gonblie) 3aaHUN HY)KHO BHIOpaTh MCXOAS U3 TOTO, YTO BbI XOPOILO
NOHMMaeTe UX YCIIOBHMA, BaM 3HAaKOM MaTepHvasl U B IIKOJI€ Bbl XOPOLIO CNpaB/sAUTMCh C aHa-
JIOTMYHBIMU 33JaHUAMHU (He 06s3aTeIbHO B Kypce MaTeMaTHKH 11 Kiacca, a Ha NPOTsSHKeHUH
Bcero oby4yeHus). [Ipu 3ToM ciieayeT B IepBylo oyepeab yAeaaTh BHUMaHUE TeM 3a[jaHuAM,
KOTOPHIE Y BaC yXKe MOIy4aloTcs, J06MBasAch MaKCUMaJIbHO Ha/ZIe)KHOT'O UX BHITIOJIHEHUA, He
orpaHu4uBas ce6s1 BpeMeHeM.

Te u3 Bac, KTO OpHEHTHpyeTCA Ha MOCTyIUIEHUE B By3, KOHEYHO, IIOHMMAIOT, YTO UM
JKeJIaTeJIbHO C BBICOKOM HaJe)XHOCThIO pelliaTh BCe 3aJadyd 4acTU B — BeAp Ha pelieHue
TAKOW 3aJaYd U BIIMChIBAaHHE OTBeTa B JIMCT HA JK3aMeHe yieT MeHblle BPEMEHH, YeM
Ha 3afiaqy 4act C, ¥ xayko 6yaeT, ecy Bhl omnbeTech U MoTepseTe HyXHbIi 6au1. Bam
ciexyeT J0OHUBaThCA YBEPEHHOr'O BHIIIOJIHEHHA BCeX 3aflaHUI NepBOH YyacTH, 6obliee BHU-
MaHUe yAesid TeM 3aZiadaM, KOTOPbIe BBI3bIBAIOT HaubOoblIve 3aTPyAHEHHA. YCTpaHeHue
npo6eyioB B BallMX 3HAHHUAX ITOMOXKeT BaM M B paboTe ¢ 3azaHuAMH 4acTy C. Onpesenns
BpeMs, 3a KOTOpoe Bbl MOXXeTe yBepeHHO 6e3 omMOOK BBITOMHUTH BCE 3aAaHHUA NepBOH
4acTH, cjefyeT IUIaHUPOBATh OCTaBlleecss BpeMs Ha 3K3aMeHe Ha 3aJlaHHA BTOPOM 4acCTH.

Pa6oTy c TeTpazplo ciesyeT HayaTh C BBITOJHEHHUA AUarHOCTHYeckor paboThL.

3aTeM peKOMeHAyeTCs IIPOYUTaTh pellleHHA 3aa4 U CPaBHUTh CBOU DeEIlIeHHA C IIpHBe-
J€HHBIMH B KHUTe. [10 TeM 3aayaM, KOTOPBIE BbI3BAIM 3aTPyAHEHHA, CIEAYET I10CIIE ITOBTO-
peHHS MaTepHasia 1o yyeOGHUKY WIH C YYUTeJIEM BHIIIOJHUTb TeMaTH4YeCKrHe TPEHUHIH.

JU1s1 3aBepinalouiero KOHTPOJIA FTOTOBHOCTH K BBIIIOTHEHUIO 3aJaHUHM COOTBETCTBYIOIIEH
no3unuu EI'D cryxaT anarHocTudeckue paboTel, IpHUBeJieHHbIE B KOHIIe TETPaJH.

Pa6ota ¢ cepueii paboumx Terpageit «EI'D 2012. MaTemaTHKa» ITO3BOJWUT BbIABUTH
¥ B KpaT4yauiile CPOKH JUKBUANPOBATEL Npo6esbl B 3HAHUAX, HO HE MOXXeT 3aMEHUTD CH-
CTEMATHYECKOro MOBTOpPeHHA (M3y4eHHs) Kypca MaTeMaTHKH!

XKenaem ycnexa!



BBeageHue

9TO nocobue nmpeAHa3HAYEHO JJIS MOATOTOBKH K PelleHHIO 3aJay Mo TeMe «3HayeHHuA
BhIpa)XeHU» U, B YaCTHOCTH, 3aAa4y B7 EAMHOro rocyaapcTBEHHOIO 3K3aMeHa 1o MaTeMa-
THUKe.

3azava B7 nmpeacTtaBaseT coboit 3aadyy Ha BhIYHMC/IEHHE 3HaYEHHUA YUCIOBOTO WiH Oyk-
BEHHOT'O BBIp@XXE€HHUA (B MOCAE€AHEM Cydae — IIPY JAaHHOM 3Ha4Y€HUHU nepeMeHHOR). Ilomy-
YeHHe OTBeTa IMpaKTHYEeCKH B 060i 3aga4e EI'D o MaTeMaTHKe CBA3aHO C BBIYMCIEHHAMH,
npeo6pa3oBaHMAMH, HaXOXKAeHHUEM 3HAYEHUH YMCIOBBHIX U GyKBEHHBIX BbIp@XKEHH. YMe-
HUe MPaBWIbHO U AOCTAaTOYHO OBICTPO CYUTATh, 3HAHHE AJTOPUTMOB pellleHHUA OCHOBHBIX
THUITOB 3a/iay 10 TeMe ABJIAETCS CylleCTBEHHBIM GaKTOPOM YCIEeIIHOM cAa4yM dK3aMeHa.

Jlnia Toro uTobbl nmoarotoBky K EI'D caenate MakcuManbHO 3¢¢deKTUBHOH, B rocobue
BKJIIOYEHHI 3alaHHA, COOTBETCTBYIOLIHE BCEM HIECTH QYHKIIMOHAIbHO-YUCIOBBIM JIMHHUAM
HIKOJIBHOTO Kypca:

— 1eJIible YUCJIA, CTEeNeHU C HAaTYpaJbHBIM IOKa3aTeseM, Liejible palMoHaJbHBIE BhIpaA-
YKEHHH,

— ApobH, cTeneHH C LieJIbIM OTPULIATEIbHBIM MTOKa3aTesieM, ApOOHO-paliOHabHBIE BhI-
paxKeHu,

— KOPHH, CTeNeHH ¢ ApoOHBIM NoKa3aTesieM, HppallMOHaIbHbIE BhIPOKEHHUS,

— TPUTrOHOMETPHUYECKHE BhIpAXKEHHUS,

— CTeIeHM C JeiCTBUTEIbHBIM ITIOKa3aTesleM, NoKa3aTebHble BBIpOKEeHHA,

— yjorapyu$Mbl ¥ JorapuPMUYECKHe BbIpAXKEHHUS.

3z4ech 104 UPPALMOHAJBHBIM BhIpa)XXEHHEM INOHHMMAaeTCs BbIpakeHHUe, CoAepikallee Ime-
PEMEHHYIO0 110 3HaKOM KOPHA n-i CTelneHy; o/ MoKa3aTeJbHbIM BhIpaXXeHHeM ITOHUMaeTca
BhIp@XXEHHE, COAEprKalllee IIepeMeHHYIO B IIOKa3aTesle CTelleHHM HeKOToporo uucia. Takoe
IIOCTPOEHHE MMOCOOMA TMO3BOJKT, C OAHOM CTOPOHBI, BHIIBUTH CYIIECTBYyIOIIHe Mpobesbl 1
npo6yieMHble 30HBI B IOATOTOBKE C LIEJbI0O UX YCTPaHEHHUS M BbIpAOOTKM YCTOHYMBBIX Ha-
BHIKOB pellieHHA HECJOXKHBIX 33Ja4 Ha BBIYMCAEHHe U Ipeobpa3oBaHMe, a ¢ ApPyroml — uc-
MOJIb30BaTh KOMIUIEKCHBIM TOAXOA MPX OpPraHU3alMy U MpoBeieHUH 060611ao1ero noBTo-
peHus.

[Tocobue BruoyaeT 6 AMArHOCTUYECKHX M 12 TPEHUPOBOUYHBIX paboT, a Takke pa3bop
3a1a4 NepBOM AMArHOCTHYECKOM paboThl ¢ HEOOXOAMMBIMH METOAUYECKHUMH PeKOMeEH/ia-
uuaMu. Kaxzaaa auarHoctuyeckasa pabora coaepxuT 12 3agaHuid (1Mo ABa Ha KaXXAYIO M3
n1ecTH QYHKIMOHAJIbHO-YHUCAOBBIX IMHUHM IIKOJIBHOI'O Kypca B COOTBETCTBUH C YKa3aHHBIM
BbIlIIe IOPAAKOM). [IpH 3TOM nepBoe U3 ABYX 3aJlaHUH KaXA0H Napsl ABjseTCA 3aJjaHUeM Ha
BBHIYMCJIEHHE 3HaYeHHA YHCJIOBOTO BhIpaXXeHHs, BTOpoe — 3aJJaHieM Ha BbIYHC/IEHUE 3Hade-
HHA GYKBEHHOT'O BHIpa)XX€HHUA NPH AaHHOM 3Ha4eHUM NnepeMeHHOH. Kaxzas TpeHHpoBOYHas
paboTa cCOOTBETCTBYeT OAHOMY U3 3alaHHUI AMArHOCTHYeCKOH paboThl u cogepxxut 10 3aga4
JU1s1 BBIpAaOOTKH WIH 3aKpeIUIeHHs HaBbIKOB pellleHUA 10 KaKA0MY THILy 3aJaHHH.

B Hauase paboTel ¢ mocobuem 1enecoo6pa3HO BBITOJHUTb MEPBYIO AUArHOCTHYECKYIO
paboTy, onpeaenTh, KaKke 3aZa4y BhI3BIBAIOT 3aTPyAHEHUsA, U 0OpaTUThCS PU HeoOX0au-



Bgedenue

MOCTH K pa36opy 3azad. [Tocjie 3TOro Hy>kHO IOTPEHUPOBAThCA B PelIeHUH 3aJa4 KaKAOro
THIA, BBHIIIOJIHUB TPEHUPOBOYHble paboThl. JljIsi 3aBepilieHHs MOATOTOBKH ciexyeT obpa-
TUTbCA K AMArHOCTUYeCKUM paboraM 1—5 M mocTapaTbcs pemuTh ux 6e3 omubok. Xena-
TeJIbHO, YTOOBI BpeMs pelleHHs 000 U3 AUarHOCTUYECKUX M TPEeHHMPOBOYHHIX paboT He
IIpeBHIIAN0 25—35 MUHYT.

ITogyepkHeM, YTO B NOCOOGHMH pacCMaTPUBAIOTCA TOJBKO 3aflaHUsA, B OCHOBHOM OTBeYa-
JIOIIIME MO YPOBHIO CJIOXKHOCTH 3azanuio B7 EI'D no MaTemaTrke. YMeHue pemaTh Takde 3a-
Ja4u sABasieTcss 6a30BHIM: 6e3 Hero HeBO3MOXXHO ITPOJABUHYTHCS B pellieHUH OoJee CI0KHBIX
3afia4. YacTh BKJIIOYEHHBIX B ocobue 3a/jaq4 — HECKOMbKO (HO He CYIIeCTBEHHO) CJIOKHee
3azayv B7 aeMoBepCcHU: UX pelieHHe MO3BOJIUT HAapaCTUTh ONpelesIeHHYI0 «MaTeMaThye-
CKYI0O MYCKYJIATypy» M YyBCTBOBaTb cebf Ha dK3aMeHe 3aCTPaXxOBAHHBIM OT HENPHATHHIX
HeOoXHUJAAHHOCTEH.

[Tpu noaAroToBKe K pellleHUIo 3aza4 YacTy I EfuHOro rocyaapCTBEHHOI'O 3K3aMeHa HyX-
HO IIOMHUTH ciaeaymwouiee. [IpoBepka OTBETOB OCYILECTBAAETCA KOMIIBIOTEPOM IOCIe CKa-
HUPOBaHUA O1aHKa OTBETOB M CONOCTAaBJIEHHUA Pe3yJbTaTOB CKAHWPOBAHMA C NMPaBWIbHBI-
MU oTBeTaMH. [loaToMy nudpsl B 61aHKE OTBETOB cjieyeT mucaTh pa3bopuyuBO U CTPOro
B COOTBETCTBHM C MHCTPYKIMEH 110 3amoiHeHHIo 6j1aHKa (¢ TeM 4To6bl, HanpuMmep, 1 u 7
wiK 8 ¥ B pacriosHaBasIMCch KOppeKTHO). K coxkaneHu1o, OIMOKHA CKAaHMPOBAHHA MOJHOCTHIO
HUCKJIIOUYUTD HeJIb3fl, IO3TOMY €CJIM €CTh YBEePEHHOCTD B 33/jaye, 3a KOTOPYIO MOMy4eH MUHYC,
HY)KHO MATH Ha aneusiuio. OTBETOM K 3ajade MOXKeT OBITh TOJMBKO IeJIoe YHCJIO WIH
KOHEeYHas JecsiTUyHaA Apobb. OTBeT, 3apUKCUPOBaHHBIH B HHOM dopMe, OyzeT pacrno3HaH
KaK HeNnpaBWIbHBIA. B 3TOM cMBIC/Ie 3asaHue B7 He ABAsAETCA UCKIIOYEHHEM: €C/IH pe3yJlb-

o 3
TATOM BBIYHCJIEHHH ABWIACh OOBIKHOBEHHAsA ,ZIpO6I>, HaIlpyuMeEp Z, TO NnI€pea 3ariucCbio OTBETA

B 6s1aHK ee HYXXHO 06paTHTh B AECATUYHYIO, T. €. B OTBeTe Hanucath 0,75. Kaxablit CUMBOJ
(B TOM uMcie 3amsaTasd M 3HaK «MHUHYC») 3alMChIBAETCA B OTAEJbHYIO KJIETOYKY, KaK 3TO
ITIOKAa3aHO Ha IOJAX MocobuA.
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JAuarHocTnyeckas pabora

1. Haiaure 3HaueHHe BhIpaXKeHHUs
45.38 . 125

2. Haligute 3HaYeHUe BBIpAXKEHUSA
(2x—5)(2x+5) —4x%+3x—5

npu x =100.
3. HaitauTe 3HaueHUe BBIpAXKEHUSA

(35-13)-48

4. Haliaute 3HaueHHe BhIpaXXeHUA

23, ,-8

a~-a
alé

npu a =0,04.
5. HaiiauTe 3HauyeHUe BbIpaXKeHUA

v 1092 - 602.

6. Haiigute 3HayeHNe BbIpaXK€HHUA
2
bs - (b 1-90' )
npub=7.

7. Haligute 3Ha4eHue BhHIPaXK€HUA

22sin11°-cos11°
sin22° ’

8. HaiiauTe tg B, eciu sin f = % upe (122’ n).

9. Haiigute 3HaueHHe BbIpaXKeHHUA
7V3. 723,

10. HaitianTe 3HauyeHHUe BhIpAXKEHUA

g(x-9)
glx-11y’

ectH g(x) =8,



HAuaznocmuueckas paboma

11. Haiiaure 3HaueHUe BhIpaXKeHUS

11- 6182,

12. HaiauTte 3HayeHHe BbIPAaXKEHUA
log, (ab®),

ec log, a=

N
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JleficTBHA C I{eJBIMH YHCJIAMHU,
HaTypaJbHBIMH CTEIIeHAMH U LieJIBIMH
palluOHAJIbHBIMH BbIpaKeHHUAMH.
PenreHus 3aza4 1 ¥ 2 AuarHocTu4ecko paboTsl

JlBe TepBble 3alauM KaXKAOHM AUArHOCTUYECKON paboThHl CBSi-
3aHbl ¢ apuPpMeTHYECKHUMH AEHCTBUAMH HaJ LIEJBIMU YMCIaMU
M HaTypaJbHBIMH CTeneHAMH. EcM Kakad-TO M3 HUX pellleHa
HeNnpaBWIbHO WIH BhI3Bajia 3aTpyJHEHHe, cjieyeT IOBTOPUTE IO
y4e6HHUKY WIH CIIPAaBOYHOMY HOCOOMIO CiieyIoLye TeMBI:

o apudmMeTHUECKHE AEHCTBHA C LEJILIMU YUCIAMHU,
o ¢opMyJIBl KBaZipaTa CyMMBI ¥ KBaJipaTa Pa3HOCTH JABYX YHCEJ:

(ax£b)? = a® +2ab+ b3,
o dopMysa pa3HOCTH KBaAPaTOB ABYX YHCET:
(a—b)(a+b) = a®-b?,

e IMPOM3BeJEHHE U YaCTHOE CTeleHel ¢ OAMHAKOBHIMU OCHOBaHHU-
AMU:

n_ .m n+m a" n—m 1 -n

a-a =a ’ a_"‘ =a ’ F =a ,
o TIPOM3BeJEHHE U YACTHOE CTereHel C OAMHAKOBEIMHU II0OKa3aTe-
JIAMMU:
b" b

 BO3Be/leHHe CTeNeHH B cTeneHb: (a")™ =a"™.

YacTo B 3aJaYHMKaX M Ha D3K3aMeHax BCTPEYalOTCS BbI-
YHCAUTENbHBIE TPUMEPHI, B KOTOPBIX JIETKO 3aITyTaTbCA, €CIH
HE YBHJETb NMPOCTOM «KII04». TAKUM KJIIOYOM HMHOTJA SABJIAIOT-
csi oOBIYHBIE pacnpejenUTeNbHEIe cBOMcTBa: (a+b)c = ac + b,
(@a+b):c=a:c+b:c. UHBIMH C/IOBaMM, eI yAaeTcs Hai-
TH OOIIMI MHOXHWTENTb ABYX CJlaraeMbIX, €ero HY)XHO BBIHECTH
3a CKOOKy. B kauecTBe nmpHMepa HaiileM 3HaueHHe BBIpa)KeHUs

123 - 4567 — 4557 - 123 — 10 - 23. BeiHeceM 3a cKOOKy oOLIMit
MHOXXMTEJb:

v =y, = (8))

123(4567 —4557) —10-23=123-10—-10-23=10-(123-23) =
= 10-100 = 1000.

Kak BuauM, Bce JeMCTBUA IPOU3BOAATCS B yMe.
PaccMOTpHM ele OAWH NMPHMEP, B KOTOPOM palMOHAa/JbHBIE
BBIMHUCJIEHUS MO3BOAIOT MOMYYHTh OTBET OYKBaJIbHO 32 MUHYTY.

8



Pewenus 3adau 1 u 2 duazHocmuueckoll pabomul

Haitzem 3HaueHue BeipaxkeHus 201 - 301 — 501. JlaHHoe BhIpake-
HHe paBHO (200 + 1) - (300 + 1) — 501. PackphiB CKOOKH, MOJy-
yuM: 200-300+ 200+ 300+ 1 —501. OueBHAHO, CyMMa NMOCHAEA-
HUX YeThlpex cjlaraeMbiX paBHa Hyimo. [103TOMy MckOMoe 3Haue-
HHUe pasHo 200 - 300 = 60 000.

HHorzaa BcTpeyaloTcss BRIUMC/IMTEIbHBIE 33/ia4l, KII0Y K pe-
IIEHWIO KOTOPBIX COCTOMT B ITIPUMEHEHHM OAHOM WIM HECKOJIb-
KX GOPMYJI COKPALEHHOI'O YMHOXEHHS. B GOJBIIMHCTBE CIIy-
yaeB 4YHCJIAa, WUCIOJb3yeMble B 3ajadaX, MHOro3HayHble. ITO
CAeJaHO JJIA TOro, 4YToO6Bbl MCKJIIOYHUTH HEMOCPEeACTBEHHOE BBI-
YHCJeHUe, HO UMEHHO 3TO IO3BOJISIeT MPEeAINONOXUTb, YTO CIIO-
co6 BBHIUMCJIEHHA He 3aBHCHUT OT caMMX uucea. B Takux 3aza-
yax yzo6HO ObIBaeT 3aMeHUTb Kakoe-HUOyab YMCIO WIM JBa
Yucjla TIepeMeHHbIMH, 3aTeM BBINOJIHUTH YIpoueHHsa B obiemM
BUJe U CHOBa nepedTH K 4ducaaMm. HaizeMm, Hanpumep, 3Ha-
yeHHe BhIpaxkeHMs 1234562 — 123455 - 123457. 3aMeTHM, 4TO
yucaa 123455 u 123457 oravyaloTcA Ha €AVMHMIYY OT 4YuCIa
123456. OTO0 HAaBOAUT HA MBICJL 3aMeHUTH 123456 Ha a. To-
raa 123455 =a — 1, 123457 = a + 1. IlonyyaeM BblpakeHHUE
a® - (a-1D@a+1). [IpumeHnuM ¢opMysy pa3sHOCTH KBaJpaToB:
a’— (@2—1)=a?—-a%?+1=1. OtBeT 1 He 3aBUCUT OT 3HAYEHHS
a, HIO3TOMY B JAHHOM CJIy4ae Jaxke He pUJeTcs AejiaTh 06paTHy10
3aMeHy.

I1pu peleHUH 334a4 HA AEHCTBHA CO CTENEHAMHU OOBIYHO Z0-
CTaTOYHO MPUMEHUTD OJHY U3 ByX CJIEAYIOIIMNX «MHCTPYKIIUM»:

— IPUBECTH CTeNEeHU K OJHOMY OCHOBAHMIO (B 3TOM CJIy4ae
OCHOBaHHA CTENeHel caMU AO/DKHBI OBITh CTENIeHSIMH HEKOTOPO-
ro 4yMcia),

— IIPUBECTH CTEINleHU K OJHOMY IOKa3aTesio (B 3TOM ciyyae
OCHOBAHHSA CTereHel 06bIYHO ABAAIOTCA PAaBHBIMH WIH OT/IMYal0-
IIMMUCA Ha HECKOJIbKO €IMHUIL] YUCIaMH).

1. HaiiuTe 3HaueHHe BBIPAXKEHUS
45.38 . 125,

Pemienune. IlpuBeseM JBe nepBble CTENEeHU K OJHOMY
nokasaremo: 4% - 3% =4%.36.32=(4.3)6.32=120.09,
PasjeNuB moAydeHHOe BblpaXeHMe Ha 12°, momyumm:

6l
2 =1265.9=12.9=108,

Omeem: 108.



Pewenus 3adau 1 u 2 duazHocmuueckoil pabombt

2. HaiiguTe 3HaYeHHe BhIpAXXEHUA
(2x—5)(2x+5) —4x2+3x—-5

npu x = 100.

Pemrenne. CHayasa yIpoCTUM JaHHOE BHIpaXKeHHe, NpUMe-
HUB HOpMYJTy Pa3HOCTH KBaJpaTOB U NIpUBeAs nogobHbIe cyiarae-
MBbIE:

(2x—5)(2x+5)—4x*+3x—5=4x%>—-25-4x*+3x—-5=
= 3x —30.

[Tpu x =100 nckomoe 3HayeHue paBHO 3 - 100 — 30=270.
Omeem: 270.
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TpeHupoBo4yHaa pabora 1

T1.1. HaliguTe 3Ha4eHUe BHIpaXXE€HUA

577-999+577.

T1.2. HaitauTe 3HaYeHHE BHIpAKEHUSA

456-79 —79-556.

T1.3. HaiianTe 3HaYeHUe BHIpaXKeHUA

(4472 — 453%) : 900.

T1.4. HaiiauTe 3HadyeHHe BbIpaXKeHUA

1041-10% : 10%2.

T1.5. HaiiauTe 3HauyeHue BbIPAXXE€HHUA
711 . 749 . 740.

T1.6. HaiiguTe 3HaueHNe BHIDAXKEHHUA
(5%)* : 5%,

T1.7. Haligte 3Ha4eHUE BBIpAXKEHHA

6°-5% : 304,

T1.8. HaiiauTe 3Ha4YeHUe BbIpAXKEHUA

441 . 1240 . 342.

T1.9. HaiiauTe 3HayeHHE BhIPAXKEHUA

3510 . 79 . 510,

T1.10. Haiiaure 3HaueHHE BBIpAXKEHUSA

226 . 311 . 224 .313.

11

OTBeTH:

T1.9

O6paser; HanKCcaHUA:

2

34

5

6

P

8

9

0




OTBeTHI:
TpeHupoBouHasa pabGora 2

npu x =79.

|
|
|
|
|
:
T2.1 : T2.1. HaiiguTe 3HaYeHHUe BHIpAXKEHUS
i (2x—7)? —4x2—50
: npu x =100.
T2.2 i T2.2. HaiianTe 3HaueHUe BBIpAXKEHHA
: (5m+3)*—25m*-29m+1
|
\  mpum=123.
T2.3 | T2.3. Haiigure 3HaueHHe BhIpAXEHUA
|
: (6¢ —5)(6c+5) — (6¢ — 5)°
i npu c=11.
T2.4 : T2.4. HaiiauTe 3HaYeHUe BbIpAXKEHUA
| (5d —1)(5d +1) — (5d +1)?
| npud=110.
T2.5 E T2.5. HaiiauTe 3HaueHHe BHIpaXXKeHUSA
: (5b+11)% - (5b—11)?
[}
, 1npu b=100.
T2.6 i T2.6. HalizuTe 3HaYeHHe BhIpaXKEHHUA
| b? : b7 -b*
i npu b=0,1.
T2.7 | T2.7. Haiiaure 3Ha4eHHe BbIpaXKeHHA
[}
: (2a2)3 : (2a°)
E npu a =125.
T2.8 ' T2.8. HaiiauTe 3Ha4YeHHE BBIPOKEHUA
|
3
: (2m”)? : (2m®)
[}
| mpum=>s.
T2.9 ! T2.9. HaiiauTe 3HaUeHHe BBIPOKEHHA
i (3b)® : b® - S
| mpub=5.
T2.10 i T2.10. HatiaguTe 3HaYeHHe BbIpaXKEHHUA
i 5x- (5x%)° : (5x%)*
l
|

O6pa3el] HalTMCAHHUA:

1/213/4/5/6/7/8/9/0/-, 12




JeficTBuUA ¢ ApOOGAMH, IL[eJTBIMH CTEIIEHAMH
H ApOGHO-pallMOHAIBHBIMH BhIpaXKeHUSIMH.
PemieHus 3aa4 3 ¥ 4 JMarHOCTHYECKOH paboThI

TpeTpa M 4eTBepTasa 33aAauM KaXJOM AUArHOCTUYECKOM pa-
6OTHI CBA3aHbI ¢ apUPMeTUUYECKUMH JeHCTBUAMM HaJ ApobaMH,
HEJBIMU CTENEHAMH M APO6HO-pallUOHANBHBIMHU BBIPAXKEHUAMHU.
EcnM Kakad-TO U3 HUX pellleHa HelpaBWIbHO WIM BbI3Baja 3a-
TPYAHEHHeE, cjlelyeT MOBTOPUTD IO y4eOHUKY WIH CIIPAaBOYHOMY
MoCo6GUIO ceayIole TeMBI:

e TpaBWIbHBIE U HENPAaBWIbHbIE JpO0H,

e OCHOBHOE CBOMCTBO ApobH,

 COKpalieHue Apobeii,

 npuBefieHHe Apobeii K 061IeMy 3HaMeHaTeMo (YUCIIUTENIO),

o HAMMEHBUINI O6UMI 3HAMeHaTe/Ib HECKOMbKUX Apobeit,

o CcpaBHeHHe Apobei,

o apudpmMeTHUECKUE JeUCTBHUA C OOBIKHOBEHHBIMU APOOSAMU,

o HaXOXKJeHue ApobH OT YKciIa U Yucia mo Apobw,

o apudMeTHYECKUE AeHCTBHA C pallMOHAJIbHBIMM YUCIaMH,

o apudpmMeTHYECKHE ACUCTBUA C KOHEYHBIMM AECATUYHBIMM JPO-
6aMu,

e TpPOM3BeAEeHHE U YaCTHOE CTereHel C OAMHAaKOBHIMU OCHOBAHU-
AMU:

n_,m n+m a_n_ n-m _l__ -n
m—a ’ an—a )

Q

¢ IIPON3BEAECHHE N YaCTHOE CTeIleHeH C OANHAKOBBIMH IIOKAa3aTe-
JAMH:

a-b" = (ab)", g_: = (%)n’

. n\m __ nm

o BO3BeJEHHe cTeneHH B cTenens: (a")" =a™.
Yacto mpM peuleHMH 3a4ad  Ha /JpoGH  BO3HMKAeT
HEOGXOAUMOCTb BBIMOJIHUTL CJIOXEHHE M BhYMTaHUE Apobei,

YHUCJINTEJIN KOTOPBIX paBHBl €JHWHHUIIC. O‘ICBP[,ZIHOC PaBE€HCTBO

1 1 b a bta
-+ - = — 4+ — = —— no3BoJAeT BHINOJHATh INOAOOHBIE
a b ab ab ab

BRIYMCIEHHA B yMe. Hampumep, cioxum % 5 % Yucaurens

CyMMBl paBeH CymMMme uumcel 3 M 5, a 3HaMeHarTeJlb—
345 _ 8

3.5 — 15+ AHaJIOrH4HOE
IpaBWIO CIpaBeJIMBO M IIPAU BBUUTAHUM TaKux Jpobeii:

MMPOHU3BEACHHIO 3THUX YHCEJI. HonyqaeM:

2 o
2979 T &3 OnucanHblii npueM 3¢PeKTUBEH U B TOM

13



Pewenus 3adau 3 u 4 duazHocmuueckoil pabombt

ciay4yae, korga 3HaMeHaTEe/IH dlara€MbiX — HE€ B3AUMHO ITPDOCTHIE

yicaa. Ho B aroMm ciayyae momyueHHas ApobOb HyXJaeTcs B

1,1 _14_ 7
COKpaleHNH: 6+————

[Ipeobpa3ys CyMMBI, B KOTOPBIX y4YaCTBYIOT CT€IIEHH HEKO-
TOPOrO 4KCjIa, ObIBaeT yA06HO BBIHECTH 3a CKOOKM CTeneHb C
HaUMeHBbIIUM Ioka3aTesneM. Haiizem, HannpuMmep, 3HaY€HUe BHI-

5+11-572-3
1+2-81-19.872°
IIMM TOKasaTelneM — 3To 572, a 872 — cTeneHb ¢ HAUMEHBIIUM
IIOKa3arejleM B 3HaMeHaTesle. BriHeceM 3TH CTeleHM 3a CKOO-
ar 52(5°+11-3-5%) _ 572(125+11-75)

" 872(82+2-8-19) 8-2(64+16—19)
S7.61_52_ (9)2—2 56
872.61 82 \5) T

PemeHue 3azau Ha npeobpa3oBaHUe BHIpaXXEHUIT mpeAmnoia-
raeT, KaK IIpaBWIO, MOC/IeJ0oBaTeNbHOE YIpolUleHHe AaHHBIX BhI-
pakeHuH. [Ipy 3TOM UCIIONB3YIOTCA CBOMCTBA CTeNIeHeH U Gopmy-
JIBI COKpAIleHHOTO YMHOX€EHHA. YIIpoleHHe BhlpaXkeHUH 0ObIMHO
CBOAUTCS K NPUBEAEHUIO MOAOOHBIX WIEHOB U COKPALIEHUIO JpO-
6eii 1ocyie HEKOTOPBIX NPeBAPUTENbHBIX €A CTBUH, BaXKHEeMIIM
13 KOTOPBIX ABJISIETCA pa3jiokeHue Ha MHoxwuTeNH. [TocnesHee, B
CBOIO OYepesib, 3aKI0YaeTCs B BHITOJIHEHUU OAHOMN WIN HECKOMb-
KHX U3 CJIEAYIOUINX YeThIpeX «MHCTPYKLUH».

pPaXXeHuAa B yucinTeNne cTeneHb ¢ HaUMEHb-

. BBIIIOJIHUB JelicTBUA

C HeJIBIMA YU CJIAMH, ITONYyIUM:

I. «Crpynnupy¥ ciaraemsie»

B kayecTBe nmpuMepa YNpOCTUM IIPU AOIYCTUMBIX 3HAaY€HU-
13xy —2ab—-7yx+3ab
6xy +ab

HeoOX0ANMYIO FPYIIIHPOBKY B YHCIUTEE APOOH:

13xy —2ab —7yx+3ab=(13xy — 7yx) + (3ab — 2ab) = 6xy +ab.

13xy —2ab—7yx+3ab _6xy+ab _
6xy +ab T 6xy+ab

AX NEPEMCHHBIX BBIDAXXCHHUEC , BBITIOJIHNB

3Ha4MT, 1.

II. «BbIHECH 32 CKOOKY»

3xy—7xz
CokpaTuMm, HanpuMep, Apobb —3)0},(_—72—, BbIHecs 3a CKOOKY 06-
LW MHOXXHUTEJIb:

3xy —7xz x(3y—72) _
3y—-7z = 3y-7z

14



Pewenus 3adau 3 u 4 duazHocmuueckoll pabomul

I11. [IpumeHu popMyITy»

PaccMoTpUM eme OAWH IpUMep Ha COKpamleHue apobu
9y* — 4x?
2x +3y?

JIX, TIPUMEHUB GOPMYJTy Pa3HOCTH KBaApPATOB:

. Jl1a ero pelieHus pas3ioXKUM YUCIHUTEIb HA MHOXHTE-

9y*—4x?  (By*+2x)(3y*-2x
y i =(y )( y2 )=3y2—2x.
2x+3y 2x+3y
IV. «[Jo6aBb ¥ BBIYTH»
Jlia cokpalneHus aApobu . BBIIEJIUM B YHCJIHUTEsIEe
| COKP APODH e —2a+1 PP¥
ITOJIHBIN KBaJpar:
4a*+1  _ 4a*+4d®+1-4a* _ (2a*+1)*—(2a)* _
2a%-2a+1 2a2-2a+1 =~ 2a*-2a+1
_ (2a’+1-2a)(2a*+1+2a) _, -
= S — 22+ 1 = 2a°+2a+1.

[MocnegHUM IpUMeEp YXKe ITPEBOCXOAUT 110 YPOBHIO CJIOKHOCTH
3aga4yy B7, HO npueM, HUCIIONIb30BAHHBIM IIPY €r0 pelIeHUH, MO-
XeT OKa3aTbCA MOJMIEe3HBIM JJIS penieHus 3a4aHui yacty C.

3. Haiigute 3HaueHUe BhIpaXKEHUA

(3%—1%) .4,8.

Pemenne. O6paTM Bce ApobH B HeNpaBWIbHBIE OOBIKHOBEH-
1 2 25 5) 24
Hele Apobu: 3§ — 1§ -4,8= 8 — 3 ) T Y PackpoeM CKOOKH
(B JaHHOM CJTy4yae 3TO HanboJlee pallMOHAJIbHBIN CI0C06):
25 _5).,24 _25 24 5 24 ¢ 4 _g_
(8 “3)'?‘ 8§ 5 3 5 °378=7

Omeem: 7.

4. Haiigute 3Ha4eHue BbhIpaXKeHHA
a?-q®
a16

pu a =0,04.
PemeHnue. Bocrionb3yeMcsi CBOMCTBaMHU CTENIEHEH C OAWHAKO-

23 -8 .
BHIM OCHOBAHHEM: = = gBtE16 — g1 %. TTOCKOMBKY
a=0,04= 2—15, HCKOMOe€ 3Ha4eHHe paBHO 1: % =25.
Omeem: 25.
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OTBeTHL:
TpennpoBoyHasa pabora 3

371487V 167"

[
|
[
[
[}
:
T3.1 ! T3.1. Haiiaure 3HaYeHUe BHIpOKEHHA
i 0,23-99+0,23.
|
T3.2 i T3.2. Hatiaute 3HayeHHe BbhIpa)KEHUA
| 422 - (0,42)?
! 42,42
[}
T3.3 ' T3.3. HaiiguTe 3HaueHue BhIpaXK€HHA
[}
i 0,76-53+7,6-4,7.
|
T3.4 i T3.4. HaiiauTe 3HaueHUe BhIpaXKeHHA
: 14,3279 —14,32-179.
[}
)
T3.5 i T3.5. HaiiauTe 3HayeHune BbIpQXXEHUSA
[}
! 5.5
[} P
! 56 g
|
T3.6 | T3.6. HaiiguTe 3HaveHue BHIpaXKEHUSA
|
' 3 7
[} = .=
: 3 73
[}
T3.7 i T3.7. Haliaure 3HaueHHe BbIpaXKeHHA
| 6 .1\ -1
! — — — . —
! (27 13) %
)
T3.8 i T3.8. Haiigure 3HaueHre BhIpa)KeHUA
|
I 1 11
| (53-35): 13-
[}
[}
T3.9 | T3.9. Haitaure 3HayeHHe BEIpAXKEHHA
]
| 77104977 7%,
|
T3.10 | T3.10. Haiigure 3HaueHUe BEIpa)KEHHS
:
[
[
[
[
|

O6pa3el] HanKCcaHUA:

112/34/5/6/7/8/9/0—, 16




TpenupoBouyHasa pabora 4

T4.1. HaliaguTe 3Ha4€HUE BhIpaXK€HUA

a*.q~16
a32
npua=2.
T4.2. HaiigyTe 3HaYeHUe BEIpaXKeHUA
al®.q~29
a—17
npu a=0,2.
T4.3. HaiiguTe 3HaueHHe BHIpaXXeHUs
q~23.q738
q-60
npu a =0,01.
T4.4. HailauTe 3HauyeHUe BHIpAKEHUS
2a+9b
a+2b’
ectn & =3
b - .

T4.5. HaiiguTe 3HayeHUe BHIPAXKEHUA

a(a2_64)(a-}-8 - a—1—8)

npu a=0,4.
T4.6. Haiizute 3HaueHHe BbIpa)XXeHUs
2 _ 11 ) _
@5b°-9) (55~ 5553 ) +b -5
npu b=23 4.
T4.7. HailauTe 3HaueHHe BHIpaXKEHUs
al3.q 1
2a+ q15.q-16
npu a =90.
T4.8. Haligute 3Ha4eHNe BbIpaXK€HUA
3a+4b
2a+b’
ecn —— = 2
a+b ™ 3°

17

T4.1

OTBeTHI:

T4.2

T4.3

T4.4

T4.5

T4.6

T4.7

T4.8

O6paser; HaNKUCaHUA:

(4

34

5

6

7

8

9

0




T4.9

OTBeTHI:

T4.10

O6paser; HaNMKCaHUSA:

112

3

y

5

6

?

8

9

0

Tpernuposournasa paboma 4

T4.9. Haliayte 3HaueHHe BhIPAKeHHUA

-1 +1
(36a” -~ 1)(ﬁaa+1 - eaa—l)
npu a =100.
T4.10. HatiguTre 3HayeHHe BBIpAXKEHHUSA
2 _ b+l b—_l) _
(02 -49) (355 - 357 ) — 15b+7
npu b=123.

18



JeficTBHUA ¢ KOPHAMM, APOOHBIMH CTEIIEHAMH
U MpPalMOHAJIbHBIMH BhIpaXKEHUAMHU.
PeuleHus 3aza4 5 1 6 AUarHocTH4YecKoi paGoTshl

I[laTas ¥ 1ecTas 3aJa4d KaXAOM AMarHOCTHYECKON pabOTHI
CBA3aHBI C A€MCTBHAMHU HaJi KODHAMH, APOOHBIMHM CTEIIEHAMH U
HppalMOHAIbHBIMH BHIpaXKEHHAMH. HarlOMHHM OCHOBHBIE OIIpe-
JieJIEHHA U CBOMCTBA KOPHEH U cTerneHel ¢ ApoOHBIM (paloHaIb-
HBIM) ITOKa3aTeJIeEM.

KopHem n-ii cmeneHu W3 4Mcla a Ha3bIBAE€TCH TAKOE YHUCIIO,
n-a CTerneHb KOTOPOTro paBHa a. Apugmemuueckum KopHem n-i
CmeneHu M3 YKCJIA a HA3BIBAETCsA TAKOe HeompuyamesibHoe YHC-
JIo, n-fl CTeNeHb KOTOPOro paBHa a. O6o3HaueHue: y/a. 3Hak /
HA3BIBAETCSA PAaJUKAIOM, N — IOKa3aTelb KOPHA, d — IIOAKOPEH-
HOe BhIpaxkeHHe, ¥/a = /a — KBaJpaTHHI KopeHb, y/a — KyOu-
yeckHii KopeHb. KpaTkoe onpegeneHune apugmemuueckozo KOpHs
b"=a,

MOXHO 3amucarh Tak: Ya=b <
b=o0.

OCHOBHBIE CBOMCTBa apHPMeTHIEeCKOro KOpHA

Jna HatypaneHoron=2ua=0,b=0:

Vab = va- i/b;
V5= ©#ox
V¥a=¥a keN;
Va="Ya ke,

Vak = (¥a)* (ecnk <0, 10 a # 0).

CmeneHb ¢ payuUOHANLHLIM Nokazamenem siBaAeTcsa 06061ie-
HHEM IIpeJCTaB/JeHUA CTeleHH a" = a-a-a-...-a C HaTypaib-
N ——

n pa3

HBIM IoKa3aTesieM. ToJIbKO BMECTO n IOKa3aTejeM CTeIeHH Mo-
)eT 6bITh pauMoHasbHOE Yuciao. CiaeayeT MOMHUTD, YTO 0606-
IeHWe pacHpOCTPAHSETCA TOJABKO Ha IOJIOXKUTEIbHbIE OCHOBA-
Husa a > 0. PayuoHanbHelil nokazamens cmeneHu — paliOHalb-

m
HO€ 4YHUCJIO BHAA F’ rae gejoe 4YuCjio m XxapaKTepH3yeT CTEIIEHD,

m
d HaTypaJIbHOE n ABAACTCA IIOKAa3aTeJIEM paJHKala: ar» = va™.
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3. HppayuoHanvHble 8blpanceHus

O6paTuTe BHUMaHHE Ha TO, YTO CTENEHb C PalMOHAIbHBIM
HoKa3aTejleM OllpeAeseHa sl TOMOXUTENbHBIX 4YHcen (B CIy-
yae e€ HeOTpPULATeNBHOCTU — elle U Aad Hynasa). B camMom ge-
Jie, oyeMy 6b1 HE CYMTATh, YTO (—8)3 = V(=8)l=y-8=-2?
OTBeT Ha 3TOT BOIPOC JOBOJBHO IPOCT: €CIM COTJIaCHTHCA C
3THM PaBEHCTBOM, TO JIETKO IOJIY4YHUTh ITPOTHUBOpedYHe. JleicTBH-
TeJIbHO, B COOTBETCTBUM C MOJOOHOM «JIOTUKOM» IOMYYHUM, UTO
(—8)§ = (—8)% = \6/ (—8)2 = V64 =2. Utax, ciexyeT 3allOMHUTD:
CmeneHb C PAYUOHANbHBLM NoKdsamesiem onpeoensiemcsi Mojabko
0J11 NONLOHCUMENIbHBLX YUCEL.

2. Ecnu mepes MHOXKHTENIEM CTOMT OTPHIIATeJIbHOE YHCIIO,
TO 3HAaK «MHHYC» II0J KOPEHb HE BHOCHUTCH, a OCTAaeTCs Iepex
KopHeM. [Ipy1 npeo6pasoBaHUK YHCIOBBIX BHIpPAXXEHUH IpobieM
o6braHO Her: —3v5 = —1/32.5=— 35, a Bor npu npeobpaso-
BaHWHU OyKBEHHBIX BCTpevaroTcs OoWMOKW. Tak, HampuMep, eciu

a — oTpuarensHo, To av'b = —+/ a?b.

5. HaiiauTe 3HayeHUe BhIpaK€HUA

v 1092 — 602.

Pemenue. Bocrionb3yeMcst opMysioit pa3HOCTH KBaApaToB:

v/ 1092 — 602 = 1/ (109 - 60) (109 + 60) = 1/49-169 = 7-13 =91.

Omeem: 91.

6. HaligyTe 3HaYeHUe BBIpA)KeHHUA
2
b - (b% )
npu b=7.

Pemenne. CHayasia yIpoCTUM JaHHOE BBIpAXXEHHE, BOCIIOJb-
30BaBLIKNCh CBOMICTBAMU CTEIEHH C PallMOHAJbHBIM NTOKa3aTeseM:

9

bi - (b%) = b} b%Z = b -b% = bi*

wire
wlz

=bs =b

3HauMT, KCKOMOE 3HaYeHue paBHO 72 =49.
Omeem: 49.
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TpeHupoBouHas pabora 5

T5.1. HaiiguTe 3HaueHHe BBIpaXXeHUA
v 1042 — 402,

T5.2. Haitaure 3HaueHHe BHIpaXKeHHA

(5-3v2)(5+3V2).

T5.3. HaiiauTe 3Ha4eHHE BHIPAXKEHUA
(9v10)?

90

T5.4. HaiiauTe 3HaueHHe BbIpaXKeHUA

V34119
V014

T5.5. HailiauTe 3Ha4eHMEe BhIpaXXEHUA

184
2¥23°

T5.6. Haiiaure 3HaYeHHe BhIpOKEHHUA

1/0,36-0,6.

T5.7. HaiiayTe 3HaueHHe BBIpaXXEHUA
¥ 16- Y 16.

T5.8. Haiizute 3HaueHHe BhIpaXKEeHUA
60,66 . 360,17

T5.9. HaiignTe 3HaueHUe BHIDAXXEHUA
4 3
37914,
T5.10. Haiigute 3HaueHHe BelpakeHUA

1,755 - 45 - 285.

21

OTBeTHI:
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T5.2

T5.3

T5.4

T5.5

T5.6
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OTBeThI:
TpenupoBouHasa pabora 6

[}
[}
[}
[}
[}
:

T6.1 ! T6.1. HaiifuTe 3Ha4eHHe BEIPAKEHHA
: a*t
: prx]
|
| mpua=>5.

T6.2 | T6.2. Haitaute 3HaYeHHE BbIPAXKEHHUS
|
: a3’ . q2*
: a4,1
: Ipy a = 3.

T6.3 E T6.3. Haitaute 3HaueHue BEIpaXKeHHUA
! 2
s - (57)
|
! npub=6.

T6.4 i T6.4. HaliauTe 3Ha4eHUE BbIpAXKEHHUSA
|
| z 2
: (%)
' 1
: bt
i npu b=16.

T6.5 ! T6.5. HaiiauTe 3HauYeHUE BbIpaXKeHUSA
! 22
i 2(d% )" +7d2
[}
| mpud=2.

T6.6 i T6.6. HajianTe 3HauyeHHe BHIpaXXKEHHA
[}
! 1,4 (0,32
! b4 (b%°)
E npu b=9.

T6.7 ! T6.7. HaliguiTe 3HaYeHHe BBIpAXKeHUA
5 Yaya
: ava
, mpua=0,2.

T6.8 i T6.8. HaiiauTe 3HaueHHe BhIpaXKEHUA
[}
| b?- Vb
, npub=6.
[}

O6paser HaMMCaHUA:

1(2{3]4/5/6/789/0|—, 22




TperupogouHas paboma 6

T6.9. Haliaute 3HaYeHUe BhIpaXXE€HUA

5ﬁ+4_4ﬁ

7% e +2x-5
mpu x =7.
T6.10. Haiiaure 3HaYeHHE BRIPAXKEHHUA
b*- Vb
b% . (bl,6)2
npu b= ;
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Tpuronomerpudeckme BbIpaXKeHH.
Pelienus 3az1a4 7 ¥ 8 AMArHOCTHUYECKOM PaboOTHI

CeapMoOe ¥ BOCBMOE 3alaHUs JMArHOCTUYECKHX paboT — 3a-
Aa4y Ha npeo6pa3soBaHHe TPUTOHOMETPUYECKUX BhIpakeHHit. U
XOTA TPHIOHOMETPHYECKHX (OpMYJ ZOBOJIBHO MHOTO, AJIA pe-
HIEeHWA 3THUX 3aJa4 AOCTATOYHO NIOMHMTD JIMIIb TabJIMYHbIE 3HA-
YeHHs TPUTOHOMETPHUYECKMX GYHKIMH M OCHOBHBIE (GOPMYIBI
(yABOEHHOTO apryMeHTa, CMHyCca ¥ KOCHHYCa CyMMBbI WIH Pa3HO-
CTH ABYX 4ucei). [Ipeobrajaromum TUIIOM 3aza4 (B TOM YHCJIE
Y 3HAYMTEIbHO 6ojiee CIOKHBIX 110 CPABHEHHIO C pacCMaTpHBa-
€MbIMHM) Ha AEHCTBHA C TPUTOHOMETPUYECKMMH BBIDAXKEHHAMHU
ABJIAIOTCSA 3ala4M Ha YIpOLIeHHe YUCIOBbIX U OyKBEHHBIX BBIpa-
XEHHH ¥ BBIYMCJIEHHE UX 3HaYeHUH. [1py 3TOM BO MHOTMX CITy4a-
AX AOCTATOYHO NMPHUMEHHUTb OAHY WIM HECKOJIbKO U3 CIEeYIOIHX
«MHCTPYKLHI»:

o «HUCIIONB3YH TabMMYHble 3HAYEHUA»,

* «HUCIIONb3YH NEPUOJUYHOCTD,

* «IpUBEJY K yIJIy NIepBOH WIN BTOPOi YeTBEPTH»,

* «OIpeJeNy 3HaK»,

e «IPEACTaBb €JHMHUIY B BHJE CyMMBbI KBaJpaTOB CHHyCa ¥ KOCH-

Hyca»,
e «mpeobpasyii B CyMMy»,

o «HCITONMb3yH GOPMYJIbI YABOEHHOI'O apryMeHTa»,

e «IIOHU3b CTENEHDb»,

o «mpeobpas3yii B Mpou3BeeHHE».

JI1o6y10 3aza4y Ha BBIUMCIEHWE 3HAYeHUM TpUroHOMeTpHye-
CKUX QYHKIMM ITPOM3BOJIBHOTO apryMeHTa X MOXHO CBECTH K 3a-
Javye Ha BBIYMCJIEHHE 3HAYEHHH TPUTOHOMETPHUYECKHUX GYHKLMHI
OCTPBIX YIJIOB. [IpH 3TOM MOXXHO MCIIO/Nb30BaTh CJIEAYIOLIUN aJl-
TOPHUTM.

Ecau yncno x 6onsiie 27tn, Ho MeHble 27t(n+ 1) (n — uenoe
YUCI0), TO pacCMaTpUBaeM 4YUCIO @ =X — 27tn U OTMeYaeM Ha
€VHUYHOM OKPY)XHOCTH TOUKY P,.

KoopauHatsl TOYkH P, paBHEI 10 ONpeZieJIeHHIO COS a U sina U
(110 cBOICTBAM IMEPUOANYHOCTH TPUTOHOMETPHUYECKUX QYHKILIHI)
COBITaAAI0T COOTBETCTBEHHO C COS X M Sin x.

Ecau Touka P, nexut Bo Il yeTBepTH, TO CTPOUM TOYKY, CUM-
METPUYHYIO €l OTHOCUTEeJIbHO OCH opAWHAT. Eum Touka P, se-
*UT B [V 4eTBepTH, TO CTPOUM TOUKY, CHMMETPHUYHYIO €l OTHO-
cuTesbHO ocH abcerucc. Ecm Touka P, nexurt B Il yeTBepTH, TO
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Pewenus 3adau 7 u 8 duazHocmuueckoil pabomut

CTPOHM TOYKY, CHMMETPHUYHYIO €ii OTHOCHUTEJIbHO Hayasaa Koop-
JUHAT.

[MonyyeHHass MpU CHMMETPUM TouKa OyaeT jiexarp B | uer-
BEPTH.

OTMeyaeM KOOpAWHATBHI IOJMY4eHHOH TOYKH, M, IOJb3ysCh
MMPU3HAKAMHM PaBEHCTBA IPAMOYTOJNILHBIX TPEYrOJIbHHUKOB, HaXo0-
AWM CHHYC M KOCHHYC YHC/Ia X C YYeTOM 3HaKa.

OanuM U3 Hanbosiee pacnpoOCTPaHEHHBIX THUIIOB HECJIOKHBIX
3a/la4y 110 TPUTOHOMETPHH ABJIIETCS BhIUMCIEHHE 3HaYeHUI Tpu-
rOHOMeTpHYeCKUX QYHKLM# 110 3HaYeHUIO OAHOM U3 HUX. [1pH pe-
IIEHWH 3aZ1a4 3TOr0 THIA O6BIYHO KCITONb3YeTCsI OCHOBHOE TPUTO-
HOMETPHYECKOe TOXKAECTBO sin a + cos?a =1 u ero creacTsus:

1+tg2a= ctg’a+1=

cos’a’ sina’

7. HailauTe 3HauyeHUe BhIpaXKeHUSA

22sin11°-cos11°
sin22° ’

Pemrenue. YIpoCTUM BHIpDa)XXEHHE B YUC/IHUTENE JAHHOU ApO-
61, npuMeHUB GOPMYJIy CHHYCa YABOEHHOI'O apryMeHTa:

22sin11°-cos11° = 11(2sin11°-cos11°) = 11sin22°.

223in11°-cosll°_llsin22°_11
sin22° T sin22° T 7

HaiizeM vckoMoe 3HaueHHe:
Omeem: 11.

8. Haiiaure tg 3, eciu sin 8 =‘/% unpe (g—, n).

Pemenne. Haiigem cHavyana cosf8. U3 ycinoBusa B € (%, 7':)

ciefyert, 94To 8 — yros BTOpPO# 4YeTBepTH, 1moatToMy cos § < 0. U3
OCHOBHOI'O TPMI'OHOMETPUYECKOTO TOXKAECTBA MOTYYHM:

2
coszﬁ=1—3in2/3=1_(\/%6) =1-15=1-
TTockoneky cosf < 0, To cosf = ‘7L1-0’ a tgf = 22;% =
3 1

= = =—3.
7 (- 7w)
Omeem: —3.
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OTtBeTnl:
TpenupoBouHasa pa6ora 7

T7.1. Hatiaure 3HaYeHUe BhIpaXKeHUA

125sin150° - cos 120°.

T7.2. HaliguTe 3HaYeHNe BBIpAXKEHHUA

. 31 77
6 6s1nT *COS -

T7.3. Haliaure 3HaueHHe BhIpaXXeHHA

8tg 135° - cos(—300°).

T7.4. Haiigute 3HaueHue BBIpAXKEHHUA

77 117
8tg?'th.

T7.5. Haliaure 3HaueHHe BhIpaXKeHHUs

8tg 150° - sin(—300°) - cos 720°.

T7.6 T7.6. Halizute 3HaueHHe BBIpROKEHUA

44sin44° - cos 44°
sin 88° ’

T7.7. Haligure 3HaYeHUe BbIpaXkeHHUA

6cos 43°
sin(—47°)°

T7.8. HaliguTre 3HayeHue BbIpa)kKeHUA

12 cos(—300°).

T7.9. Haligure 3HaueHUe BeIpaXKeHHA

14sin88°
sin44°-sin46° -

T7.10 T7.10. Haligure 3HaYeHMe BbIpAXKeHUSA

cos? 44° + cos? 46°
5 X

O6paser; HanMKUCaHUA:

1/2/3/4/5/6/7/8/9,0—, 26




TpenupoBouyHasa pabora 8

T8.1. Haligure 26 sin a, ecjix cos a = % H 3771 <a<2m.

T8.2. Haiiaute 13 cos a, eciiu sina = 15—3 54 % <a<m.

T8.3. HaiiauTe 34 sin a, eciv cos a = %—;— U 3771' <a<2T.

T8.4. Haiigure 50cos a, ecnu sina = g—g H % <a<T.

T8.5. HaiiauTe 3HaueHue BhIpakeHMa 4 + 5tg?a - cos’a, ecau

. 1
sma=-—-—=.

V5

T8.6. Haiigute 10cos(§ + a), ecmmcosa=—-0,8umac (n; 3—275)

T8.7. Haligute 3HaueHHe BhIpAXXEHUA 6sina, ecn tga = V2.

T8.8. HaiizuTe 3naueHue BripaxceHus 12 cos? a, ecmu tga = v/5.

3n

T8.9. HaiizauTe 6cosa, ecmmtga=2vV2u n<a< 5

3n

T8.10. Haiigure 26sina, ecmmtga=24u n<a < >

27
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T8.5

T8.6
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Jle¥icTBHA C JeHCTBUTEJIbHBIMH CTENIEHAMH
U MOKa3aTeJbHbBIMH BbIpaKeHUAMHU.
Pemenus 3aga4 9 u 10 guarHocTUYecKoi paboThI

JleBATOE U AecATOe 3a/laHUA JUarHOCTUYECKUX paboT — 3aja-
Yy Ha npeobpa3oBaHUe BhIPAXEHUH C AeHCTBUTENbHBIMU (Mppa-
IIMOHAJILHBIMM) CTENEHSAMH U MOKa3aTeNbHBIX BBIpa)KeHUH (Kak
yKe OTMEYasocCh, MO MOKa3aTeJbHbIM BHIpaXEHUEM NMOHUMaeT-
CA BEIpaXXeHHe, CoAeprkallee ITepeMeHHYIO B IIoKa3aTeJsie CTeIIeHU
HEKOTOPOro YHMCJIa), a TaKKe Ha BHIUMCIEHHE 3HaYeHUH noces-
HUX IIpY 3aJaHHOM 3Ha4eHHUM nepeMeHHOM. U xoTa 3agaum, co-
Jepallye KOPHU B ITIOKa3aTeJsix cTerneHei, Ha EJMHOM aKk3aMeHe
He BCTpevyaroTcsA, MOTPEHUPOBAThCA B AeMCTBUAX C HUMHU OyzeT
II0JIe3HO — BeJb 3TH AEHCTBHA, B CyI{HOCTH, HE OTJIMYAIOTCA OT
JAeMCTBUH C MOOBIMH APYTUMH CTENEeHIMM.

9. HaliauTe 3HauYeHWe BbIpAXKEHHUA

7V3.72-V3,

PemieHue. [1o cBoiicTBaM cTeneHen
7\/§ . 72—\/’3— — 7\/§+2—\/§ — 72 — 49

Omeem: 49.

10. HaiauTe 3Ha4yeHUe BHIPAXKEHUA
g(x—9)
glx—-11)’

ecmu g(x)=8".
PemleHne. BBITOJIHUM IMOACTAHOBKY M BOCIONMBb3yeMCsl CBOM-

_9 x-9

CTBaAMU CTEIEeHeH:
Omeem: 64.
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TpennpoBouHasa pabora 9
T9.1. HaiiauTe 3HaueHHe BHIpAXKEHUA

6\/6 . 62—‘/6.

T9.2. HaiiguTe 3HaYeHHE BEIpAXKEHUA
(5 ﬁ)-_ﬁ.

T9.3. HaitianTe 3Ha4yeHHEe BbIpaXKeHUS

6\/7
6v7-1’

T9.4. Haiiagute 3HayeHHe BbIpaXKeHUA
2/5.575
10Y5-2 °

T9.5. Haiiaute 3HaueHHe BhIpaXKeHUA

(7 /38— 6) V3846
T9.6. HaiiauTe 3HaueHHe BBIpaXKeHUA

(16§)‘%.

T9.7. Haiigute 3HaYyeHHe BBIpAXKEHUA

(9%)™.

T9.8. Haiiaute 3Ha4eHHe BRIpAXKEHUSA

11\/1_1+1

11v1-1°
T9.9. Haiiaure 3HaueHHUe BhIpAKEHUA

22—1/1—0 . 22+m.

T9.10. HaiiauTe 3HaueHHe BhIpaXKeHHSA

33v3-1,31-V3 . 32¢§-1_
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OTBeTHI:

T9.2

T9.5

T9.7

T9.8

T9.9

T9.10

O6pa3el] HaMMCaHUA:
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OTBeThl:
TpeHupoBouyHasa pabora 10

g(x—7)-8(7,5—-x),

ecu g(x) =25%.

]
]
]
]
]
:
T10.1 ! T10.1. HaiiguTe 3HaYeHHEe BbIpAXXEHHUA
: x+5%+1.257%
]
! npux=7.
T10.2 ' T10.2. HaiauTe 3HaueHre BHIpaXKeHHUs
i x-7%73.49%%
| npux=4.
T10.3 ' T10.3. HaiiauTe 3Ha4eHe BhIpaXKEHUA
]
! npub=2.
T10.4 ! T10.4. Haiiaure 3HaYeHHe BBIPAXKEHHA
i b12
! npub=0,5.
T10.5 ! T10.5. HaifanuTe 3Ha4eHUE BHIpAXKEHHSA
' pv7+7
: pV7+8
]
| npH b=0,2.
T10.6 : T10.6. HaiiauTte 3HaueHWe BRIpAK€HHUSA
! V3-2
! (bﬁ+2)
\  npub=0,4.
T10.7 \ T10.7. Haiiaure 3Ha4eHHe BbIpaXK€HUA
]
: x+62*1: 36%
]
: IIpH X =35.
T10.8 ! T10.8. Haitaure 3Ha4eHUe BbIpAXXEHUSA
! x : 5%+, 95%"1
]
| NpU X = 25.
T10.9 ! T10.9. Haitaute 3HaYeHUe BbIpAXXEHHUA
: f(x=7)
| f(x—6)’
| ectn f(x)=5".
T10.10 i T10.10. Haiizute 3HaUeHHe BHIPAXEHHUS
]
:
]
]
]

Ob6paser] HanucaHUA:

1123|4/5/6/7890-, 30




JeiicTBuA ¢ JorapudpmMamu
U JorapupMHIeCKUMH BbhIpaKeHUAMHU.
PeureHus 3aaad 11 u 12 guarHocTHyecko paboThl

I1pu noBTOpeHUH TeMhl «[Ipeobpa3oBaHue TorapupMUIECKUX
BHIpAXeHM» (3agauu 11 ¥ 12 aAmarHocTudeckux paboT) ciaexyer
BCIIOMHHUTD PSiZi OCHOBHBIX GOPMYJI, CBA3AHHBIX C JJIorapupMaMu:

a%%=p (a>0,a#1,b>0),
log.a+log.b =log.(ab) (a>0,b>0,c>0,c#1),

logca—logcb=logc% (@a>0,b>0,c>0,c#1),
log.a® =blog.a (a>0,c>0,c#1),
logcda=clilogca (@a>0,c>0,c#1,d #0),

log.a
logya = Y, B YaCTHOCTH,
log. b

log, b = @>0,b>0,c>0,b#1,c#1),

log, a
a8t = plogca (3 >0 b>0,c>0,c#1).

BonbpIIMHCTBO 3aJaHMii Ha npeobpa3oBaHue jiorapupmuye-
CKHMX BHIDQXXEHHI M BHIYHCJIEHHE WX 3Ha4YeHUH MOXKHO OTHECTH K
OAHOM U3 CeAyIOUUX FPyIII:

— yIpaKHEHHA HA HENOCPeACTBEHHOE MCIIOb30BaHMe OIpe-
AeJleHUs ¥ CBOMCTB JIorapu$MoB,

— yTIpaXKHEHUA Ha BhIUKUC/IEHHE 3HaYeHHd JiorapudpmMmudecko-
r'o BIpa)XXeHHA M0 AAHHOMY 3HAY€HHUIO JPYTOro BHIPDAXKEHHUA WIN
norapupmMa.

Tak, HanpuMep, JJIa TOro 4ToOBI HAWTU 3Ha4eHHE BBIpaX<e-

logs 7 )
Hus (6'°8757) % noctaTouHO BOCIIONB30BATHCS CBOMCTBOM CTe-
. c b
nereit (a?)“= (a°)’ u npeobpasoBaTh AaHHOE BBIPAYKEHHE TaK:

(6log7 67)10867 — (6log67)1087 67 _ ~log;67 _ ¢

11. HaiigyTe 3HaYeHHe BBIpAXKEHUA
11-6'°82,

PeimeHue. [IpyMeHUB OCHOBHOE JjiorapudpmMuyecKoe TOXKZe-
cTBO a8 =b, monyunm: 11-6'°862 =11.2=22.
Omeem: 22.
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Pewenus 3adau 11 u 12 duazHocmuueckol pabombt

12. Haiigure 3Ha4eHUe BBIpAXKEHHSA
log, (ab®),

1

ecau logba=7.
PemeHne. M3 ycioBHUA cieayeT, 4YTO a M b— nomoxu-
TeJIbHBle 4HCIa, oTiMdHble oT 1. TlockonbKy Jsorapudm
MPOU3BEAEHUA JABYX IOJNOXUTEJIbHBIX 4YHCEJ paBeH CyMMe
norapudMoB ITHX YHUCENT 10 TOMY XKE OCHOBAHMIO, IOIYYHUM:
log,(ab®) = log,a + log,b®> = 1 + log,b®. IocneaoBarenbHO

npuMensas ¢opmynsl log. a’=blog.a u log, b= l_o—gl—a’ HaXOAUM:
b

1
log,a’

1+log,b®> =1+3log,b=1+3-
ITo YCJI10BUIO logba = %, 3HA4YHUT, HCKOMO€E€ 3HAQ4Y€HHE PABHO

1+3-7=22.
Omeem: 22.
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TpeHupoBouHas pabora 11

T11.1. HaliaguTe 3HaueHUe BBIpaXK€HUA

logg 0,9 +1logg 40.

T11.2. Haiiaute 3HaueHHe BhIpaXK€HUS

log, 4,9 —log, 0,1.

T11.3. Haiigute 3HaueHHe BHIpaXKeHHUA

12- 79873,

T11.4. HaiiauTe 3HauYeHHe BHIpAXKEHHUA
910332

T11.5. Beruvic/inte 3Ha4eHHe BhIpaXkeHHA logg 27.

T11.6. BeluncinTe 3HaYeHWe BbhIPAXKEHUA

(310g2 3) logy 2 .

T11.7. BeruvcinTe 3Ha4eHUE BBIPAXKEHHUSA

log% 36.

T11.8. Berunciure 3Ha4eHHE BhIPAXKEHHUA
log: V7.
7

T11.9. Haligure 3HaueHHe BhIpaXKeHUA

log: 36
log; 6 °

T11.10. HaiiauTe 3HaYeHHe BbIpaXKeHHA

log,s 7
logs7 *
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T11.5

T11.6
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T11.8
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Ti12.1

OTBeThl:

T12.2

T12.3

T12.4

T12.5

T12.6

T12.7

T12.8

T12.9

T12.10

O6paser; HanMUCaHUA:
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TpennpoBouHasa pa6ora 12

T12.1. Haiigure log,(ab), ecin log, b=>5.

T12.2. Haiiaure log, %, eciu log, b=—4.

T12.3. Haiiaure log, (ab), ecnu log, a= %

W=

T12.4. Haiiaute log, %, eciu log,a=

T12.5. Haitaure log,(ab®), ecnu log, b= —2.

T12.6. HaiiguTe log, %, ecau log, b=3.

3
T12.7. Haiigure log, %, ecnu log, a=7.

T12.8. Haitaure 3Hauenue Bepaxenua log,(avbh), ecmm
log,a= -;—

T12.9. Haiiaute 3HauyeHue BHpaxkeHHd log, i/g , ecu log, b=6.

T12.10. Haiiaure 3Hauenve Bhlpaxenus log, v/ a%h, ecm

log a=1
b 7"



AuarHocTnyeckasn pabora 1

A1.1. HaiiguTe 3HaueHNe BhIpaXKeHUA
(4322 — 5682) : 1000.

A1.2. Haiiaure 3Ha4yeHHe BbIpaXK€HUA

b> : b%-b°
npu b=0,01.
A1.3. HariguTe 3HaYeHUe BBIpAXXKEHUA
1,23-45,7
12,3:0,457°
A1.4. Haiiaure 3HaueHHUe BbIpaXKeHUS
2 _ 1 1 )
a(36a” - 25) (6a+5 6a—-5

npu a =36,7.
J1.5. HaiianTe 3HaueHHe BhIpaXKeHUA

(7-2v3)(7+2V3).

J1.6. Haitianre 3HauyeHHe BBIpAXKEHUSA
7,4

a
a8t
npu a =0,4.
[1.7. Haitaute 3HaueHUe BHIpAXKeHUSA
5sin98°

sin49°-sin41°°

[1.8. Haiaure 4sin(577t + a), e sina=-0,6 uae (n;

J1.9. Haiiaure 3Ha4eHHe BBIPAXKEHUA
53v7-1 .51—\/7 . 52V7-1

J1.10. HaiiaguTe 3HauyeHHe BhIpaXKeHUA
7271 49% : x

_.1
IPY X = 7.
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ALS

A1.6

1.7
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A1.10
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OTBeThI: Juaznocmuueckas paboma 1

A111 J1.11. Beruucivre 3Ha4eHHe Bhipakenus log, 8.

A1.12 A1.12. Haiigure

a
log, 3.

ecnu log, b=5.

O6pasen HanMCaHWA:

1/2{3/4{5!6/7/8/9/0|-|, 36




AuarHocruyeckas pabora 2

J2.1. HaiiauTe 3HaueHre BBIpaXKE€HUA
(5'2)°: 5%.

[2.2. Haligute 3Ha4yeHUe BBIpAXKEHUA
(4b)° : b°-b°

npu b=128.
J2.3. HaiiauTe 3Ha4eHHe BbIpaXKeHUA

4 .1
(27—2,5) 5.

[12.4. HaliguTe 3HaueHUe BBIPAXKEHUA

11
3b—7  3b+7

(9% - 49)

npu b= 345.
J12.5. BeinmosHuTe AeiicTBUA

(8v11)*
88 -
[2.6. Hanaure 3HaueHUe BhIPAXXEHUA

bé.(b%)z
pu b=4.

[2.7. HaliguTe 3Ha4eHWe BBIPAXKEHUA

5sin74°
cos37°-cos53°°

[12.8. Hanaure

—3sin(mt—a) — cos(—’zE - a) ,

eciy sina=— % .
[2.9. Haiignte 3HauyeHHEe BHIPAXKEHHUA
23\/7—1 . 81_ﬁ-

J2.10. Haiigute 3HaueHHe BHIpAXKEHUA
X 32x+1 . 9—1‘

IIpHA X = 5.

37

)+b-13

OTBeTHL:

A2.2

A2.3

A2.4
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A2.11

OTBeTHI:

A2.12
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Juaznocmuueckas paboma 2

A2.11. BerunciauTe 3Ha4eHNe BhIpaXKeHUA

[2.12. Haviaure

ecau log, b=—2.

log_l__ \/ﬁ

11

log, (a?b%),



JAuarHoctuyeckast pabora 3

A3.1. Haiiaure 3Ha4eHHUE BBIPAXKEHUA
(49%)* : (77)°.

[13.2. HaiiguTe 3HaueHHe BRIpAXXEHUA
(2a®)*: 2al)

npua=11.
[3.3. Haiigute 3HaueHHe BHIpaXKeHUA

(2%—1,2)-5%.

13.4. Haiiaute 3HaueHUe BHIPAXKEHHUA

a+6b
a+b’

a
ecm ¢ = 4.
J3.5. Haiiaure 3HaueHHe BBIpAXKEHHA

v/ 1012 — 202

A3.6. Hailgute 3HaYeHNe BBIpAKEHHUA
Ya'ya
a${a

npu a=1,25.
[3.7. HaliguTe 3Ha4eHHE BhIpAXKEHUSA

6v/3-cos(—330°).

J3.8. Ha¥iaure tg a, eciiu sina = - HaeE (TE;

V26

[3.9. Haiigure 3HaYeHHe BBIpAKEHHUA
0,5V
2~V -

[3.10. Haligute 3HayeHue BhIpAXKEHHA
p3v2+2

(572)°

npu b==6.
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A3.1

OTBeTHI:

A3.2

A3.3

A3.4

A3.5

3.6

A3.7

A3.9

A3.10

O6pa3er; HaNMCAHUA:

2
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S

6
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8

9

0




A3.11

OTBeTH:

A3.12

O6pasen HaMMCAHKUA:

1[2

3

4

S

6

?

8

9

0

HAuaznocmuueckaa paboma 3

A3.11. Haligute 3HayeHHe BhIpaXKeHHUA

J3.12. Harigure

ecnu log, b=-7.

log, 8,1 +1og, 10.

log, (aab),
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AunarHocrudeckas pabora 4

Z14.1. Haligure 3HayeHUe BhIpaXXEHUSA

930 . 31,332

[14.2. HaiiguTe 3HayeHe BbIpaXK€HUA

6x- (3x12)° : (3x%)*
npu x =75.
14.3. Haligure 3HayeHHe BhIpaXXeHUA

4. 4
49 'y
J4.4. HaiiguTe 3Ha4eHNe BhIpaXXeHHUA

al3.q-18

a—7

npua=29.
14.5. Haliagure 3HaYeHNe BeIpaXKEHUA

[14.6. Haiigute 3HaYeHNe BBIpAXKEHUA

7vVx—-5 5yx

mpu x =3.
[4.7. Haiigute 3HaYeHHe BbIpaXK€HHUA
5co0s 33°
sin(—57°)°

J4.8. Haiigure tg a, ecnu cosa = 2 HAaE (3%, 21r).

V13

[4.9. Haiiaure 3HayeHHe BbIpaXkeHUs
6v3.7Y3
4231

14.10. Haiiaure 3HaueHHe BhIpaXKeHUs
b4
npu b=>5.
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OTBeTHI:

[4.2

A4.3

Ji4.4

A4.5

714.6

4.7
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O6pasen HanmMCaHUA:

4

34
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6

3

8

9

0




A4.11

OTBeTHhl:

[14.12

O6paser; HanKCcaHUA:

HAuaznocmuueckas paboma 4

A4.11. HailauTe 3HaYeHue BHIpaXKEHUA

log,, 17
log;,, 17°

AA4.12. HaiiauTe 3Ha4eHUe BhIpaXKeHHUA

log, VE ,

ectd logy,a=—3.

®|=

12

3

y

5

6

?

8

9

0




AunarHocTudyeckas pabora 5

A5.1. HailauTe 3HayeHNe BbIpaXXeHUA
512 . 824 . 511 _825
[5.2. Hatiayte 3HaueHHe BhIpaXKeHUSA

(2(1)3 ca’-a’

npua=1,5.
[5.3. Haitaure 3HadyeHre BEIpaKeHHA
572 —-0,572
57,57

A5.4. Haliayte 3HaYeHNe BBIpaXKeHHUA
(3 x)3 . x—ll
x77-2x"2

Inpu x =4.

[5.5. HailauTe 3HauyeHUe BbIpaXKeHUA

7

[5.6. HaiigyiTe 3HaueHHe BhIpaXKeHHUA

V81¥b

b'Vb
pu b=>5.
A5.7. HaianTe 3Ha4eHNe BhIPAXXEHHUA
ST ST
4v/2 cos = C0s 3.

[5.8. HailauTe 3HaueHHe BhIpaXKeHUsA

3cosa—4sina
2sina—5cosa’

e tga =3.
A5.9. HaianTe 3Ha4eHHe BhIpaXKeHUsA

()"
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A5.1

OTBeTHL:

A5.2

A5.3

5.4

A5.5

5.6

A5.7

5.8

5.9

O6pase1; HanMKCaHUA:

(4

3[4

S

6

?

8

9

0




A5.

10

OTBeTHL:

J15.

11

A5.

12

O6pa3en; HanMCaHUA:

2

3

y

5

6

3

8

9

0

Juaznocmuueckas paboma 5

A5.10. Haiiaure 3HayeHHe BblpaXkeHUA

9x+11 . 23x+8
2x+21 , gx+4
3 4

IpU x =2.
A5.11. Haliaute 3HaueHHe BhIpaXKeHHA

logo’a 3 * 10g3 1,25.

A5.12. HaliguTe 3HauyeHUe BhIpaXKeHHUA

05 (%)

ecau log, c=4, log.b=3.



OTBeThI

AunarHocTuyeckasi pabora

1. 108. 2.270. 3.7. 4.25. 5.91. 6.49. 7.11. 8.-3. 9.49. 10. 64.
11. 22.  12. 22.

TpenupoBouyHas pa6ora 1 (T1)

1. 577000. 2. -7900. 3. -6. 4.1000. 5.49. 6.25. 7.180. 8.36. 9.7
10. 36.

TpenupoBouHas pabora 2 (T2)

1. -2801. 2.133. 3.610. 4.-1102. 5.22000. 6.10. 7.500. 8.0,1. 9.135.
10. 79.

TpenupoBouyHas pabora 3 (T3)
1.23. 2.41,58. 3.76. 4.-1432. 5.7. 6.8. 7.8. 8.2. 9.49. 10.144.

TpenupoBouHas pa6ora 4 (T4)
1. 0,25. 2.25. 3.100. 4.3. 5 -64. 6.244. 7. 181. 8.2. 9.-1400.
10. 130.

TpenupoBounas pa6ora 5 (T5S)
1.96. 2.7. 3.9. 4.17. 5.1. 6.06. 7.4. 8.6. 9.3. 10.28.

TpeHupoBouyHas pa6ota 6 (T6)
1.25. 2.9. 3.36. 4.16. 5.36. 6.81. 7.5. 8.36. 9.14. 10.1,4.

TpenupoBouHas pabora 7 (T7)
1.-3. 2.-9. 3.-4. 4.-8. 5.-4. 6.22. 7.-6. 8.6. 9.28. 10.0,5.

TpenupoBouyHas pa6ora 8 (T8)
1. -10. 2.-12. 3.-16. 4.-14. 5.5. 6.6. 7.4. 8.2. 9.-2. 10.-24.

TpennpoBouHas pa6ora 9 (T9)
1.36. 2.0,04. 3.6. 4.100. 5.49. 6.16. 7.3. 8.121. 9.16. 10.3.
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Omeemut

TpenupoBouyHas pa6ora 10 (T10)
1.12. 2.28. 3.16. 4.4. 5.5. 6.255. 7.11. 8.0,2. 9.0,2. 10.5.

TpenupoBouyHas pa6ora 11 (T11)
1.2, 2.2, 3.36. 4.4. 5.15. 6.3. 7.-2. 8.-0,5. 9.2. 10.0,5.

TpenupoBouHas pa6ora 12 (T12)
1.6. 2.-5. 3.7. 4.-2. 5.-5. 6.-14. 7.2. 8.45 9.-1. 10.3.

Auarnocrudeckas pa6ora 1 (A1)

1. —136. 2.0,0001. 3.10. 4.-367. 5.37. 6.25 7.10. 8.-32. 9.5.
10.2. 11.1,5. 12.-14.

JuarHocTudeckas pa6ora 2 (/12)

1.0,2. 2.05. 3.5 4.346. 5.8 6.16. 7.10. 8.05 9.4 10.15.
11. -0,5. 12.-4.

JAunarHoctudeckas pa6ora 3 (3)

1.7. 2.88 3.8 42 599 6.08 7.9. 85 9.2. 10.36. 1L 2.
12. —4.

Aunarnocrudeckas pa6ora 4 (4)

1.1,5. 2.150. 3.10. 4.81. 5.7. 6.12. 7.-5. 8.-1,5. 9.42. 10.25.
11. 2. 12.3.

AuarHoctu4yeckas pa6ora 5 ([5)

1. 40. 2.12. 3.56,43. 4.54. 5.1. 6.18. 7.-2. 8.-9. 9.9. 10.12.
11. -1. 12, -14.
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