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OT peaakTopa cepuu

[pexxzie YeM BBl HAYHETE paboTaTh C TETPAAAMU, AAJUM HEKOTOPHIE TIOSICHEHUA U COBETHL

[Lnanupyetcs, uro B 2017 roay y Bac 6yZieT BO3MOXKHOCTh BRIOpaTh YPOBEHb SK3aMeHa 110
MaTeMaTHKe — 6a30BBIN WM MPOPWIbHBINA. BapuaHT 6a30BOT0 YpOBHSA GYZET COCTOATH U3
20 3ajay, mMpoBepsIoIKuX ocBoeHre PesepasbHOTO rOCyAapCTBEHHOTO 06pa30BaTEIbHOTO
cTaHZapTa Ha 6a30BOM ypOBHE.

BapuanT EI'S mpodrIbHOTO YPOBHS COCTOUT U3 ABYX YacTel. [lepBas 4acTb COAEPKUT 8
3aZlaHni 6a30BOTO YPOBHS CIOXXHOCTH IO OCHOBHBIM T€MaM IKOJbHOU MTPOTPaMMBI, BKJTIO-
yasg IpaKTUKO-OPUEeHTHUPOBAHHEIE 33/JaHUA ¢ KpaTKUM OTBeTOM. BTopas yacTs coctoutT us 11
6oJiee CIOXKHBIX 3aJaHKH IO KypCcy MaTeMaTUKU CpeHEH IIKOIbI; U3 HUX YeThIPE C KpaTKUM
oTBeTOM (3azaHusA 9—12) u ceMb ¢ pa3BepHyTbIM OTBeTOoM (3azanusa 13—19).

Pabouue TeTpasu OPraHNU30BaHBI B COOTBETCTBUU CO CTPYKTYPOU 3K3aMeHAa U TO3BOJIAT
BaM IIOATOTOBUTHCS K BBIIOJIHEHUIO BCEX 3aZlaHUM C KPaTKUM OTBETOM, BHIIBUTH U yCTpa-
HUTh IPOOEJbI B CBOUX 3HAHUAX.

[TpoduabHBIM ypOBEHb MpeAHa3HaueH, B TEPBYIO OoYepeab, A TeX, KOMy MaTeMaTHKa
TpebyeTcs MpU MOCTYIUIEHUH B By3. ECii BB OpHeHTHpyeTeCh Ha 3TOT YPOBEHb, TO TOHUMA-
eTe, YTO Hy)KHO yMeTb pelllaTh BCe 33laHUs C KPaTKUM OTBETOM — BeZlb Ha pellleHe TaKoi
3a/layy U BIMCHIBaHME OTBETA B JIMCT Ha SK3aMeHe ViiZleT MeHbllle BpeMeHM, YeM Ha 3a/laHue
C Pa3BEpPHYTHIM pellleHreM; OOUZHO TEPATDH OB 13-32 OIMTMOOK B OTHOCUTENBHO MIPOCTHIX
3a/1ayax.

Kpome Toro, TpeHHpPOBKa Ha IPOCTHIX 3aJa4ax MO3BOJUT BaM M36eXKaTb TEXHUYECKUX
OITUOOK Y TIPU PEIIeHUH 33/a4 C IIOJHBIM PeIIeHUEM.

Paboty c TeTpaZpio CleAyeT HavyaTh C BBIMIOJHEHHS AUArHOCTHYECKON paboThHl. 3aTeM
PEKOMeH/lyeTCA [IPOYUTATh pellleHN 3a/ad, CPaBHUTh CBOU PELIeHUA C pelIeHUAMHU, IpUBe-
JEHHBIMU B kHUTe. Ec/iu Kakaf-To 3a/jaya WiX TeMa BBI3BIBAET 3aTPyJHEHU, CIeAyeT IOoCIe
TIOBTOPEHMA MaTepHaja BBIIIOIHUTh TeMaTU4ecKre TPEHUHTHU.

[l 3aBepIIaolnero KOHTPOJIsi TOTOBHOCTU K BBITIOJIHEHUIO 33/IaHUM COOTBETCTBYIOIIEH
no3unyu EI'D ciryat AnarHocThuyeckre paboThl, pasMenéHHbIE B KOHIlE TETPAU.

Pabora c cepreil paboyux TeTpaziel Ay MoAroTOBKH K EI'D 1Mo MaTeMaTHhKe MO3BOJIUT
BBIIBUTh U B KpaTJaHIlre CPOKY JUKBUJHUPOBATh MPOOEEl B 3HAHUAX, HO HE MOKET 3aMe-
HUTh CUCTEMaTU4YeCKOTO U3ydyeHHU MaTeMaTHKU.

Kenaem ycnexa!



BBegeHue

OTo mocobue npesHa3HAUYEHO JJIA MTOATOTOBKY K PELIeHUIO 3a7ad 0 TeMe «3HaYeHUs
BEIp@XKEHUI» ¥, B YaCTHOCTH, 33a4u 9 MpodIBHOTO YPOBHS, a Takke 3aauu 2 U 5 6a3o-
BOT'O YpoBHsA. EAMHOTO TOCyZapCcTBEHHOTO dK3aMeHa 110 MaTeMaTHKe.

3azaua mpeAcTaBisieT cob60i 3aauy Ha BEIYMCIEHHE 3HAYEHNS YUCIOBOTO Wik GYKBeH-
HOT'0 BhIpa)KeHUA (B IMOC/IeSHEM ciyyae — IIPU JaHHOM 3HaueHUU nepeMeHHOM). [Tomyye-
HUe OTBeTa IIpaKTH4IecKu B 060 3azade EI'D o MaTeMaTHKe CBA3aHO C BEIYUCIEHUAMU,
npeo6pa3oBaHUAMY, HaXOXJAEeHUEM 3HAUE€HUN YVCJIOBBIX M GYKBEHHBIX BBIDAKEHUU. YMe-
HUe TMPaBWIbHO U JOCTATOYHO OBICTPO CYUTATh, 3HAHUE AJITOPUTMOB pEIleHUs OCHOBHBIX
THUIIOB 3a/]a4 MO TeMe SIBJISIETCS CYIIeCTBEHHBIM (aKTOPOM YCIEIIHOM cjaun SK3aMeHa.

Jua Toro uytobbl moAroToBKy K EI'D caenaTh MakcuManabHO 3GQGEKTUBHOH, B mocobue
BKJIIOYEHBI 33/IaHUs, COOTBETCTBYIOI[ME BCEM IIeCTH GYHKIIMOHAIBHO-YUCIOBBIM JTMHUAM
IIKOJIBHOTO Kypca:

— IIeJIBle YMCIa, CTENEHU C HATYPaJbHBIM ITOKAa3aTeseM, Ileible PalliOHATbHEIE BBIPA-
KEHUS,

— Ipobu, CTEIeH  C LIeJIBIM OTPUIIATeIbHEIM II0Ka3aTesnreM, ApoOHO-palioHaTbHEIE BbI-
pakeHUs,

— KOpHH, CTeIlleHHU ¢ JPOOHBIM II0Ka3aTesieM, UppaliOHAIbHbIE BEIPAKEHNS,

— TPUTOHOMETpPHUYECKHE BhIPAKEHVIS,

— CTeIleHU C JIeHICTBUTEIbHEIM ITOKa3aTeseM, TOKa3aTelbHbIe BEIPAKEHUS,

— yorapu¢Ms! U TorapudMUYecKie BEIPaKEHU.

37ech MO/ MpPAalMOHAIBHEIM BEIpOKEHHEM IIOHUMAaeTcs BhIpaXXeHUe, cozieprkaliee Ie-
PEMEHHYIO 10/l 3HAKOM KOPHA n-# CTeleH!; 07 T0Ka3aTebHbIM BEIpa)KeHreM IIOHUMAaeTCs
BEIp@KEHHE, coZiep:Kalllee IlepeMeHHyI0 B IT0OKa3aTese CTelleHU HeKOToporo uuciaa. Takoe
ITOCTPOEHME TIOCOOUS MO3BOJUT, C OZHON CTOPOHBI, BBIABUTH CYLIECTBYIOIIVE TPOOETH U
mpo6yieMHbIe 30HBI B MTOATOTOBKE C IIEbI0 UX YCTPAHEHUs U BHIPAOOTKM YCTONYMBHIX Ha-
BBIKOB pellleHHs HeCJIOXKHBIX 33/la4 Ha BBEIYMCIEHHE U IIpeobpasoBaHue, a ¢ APyroid — uc-
II0JTb30BaTh KOMIUIEKCHBIHN IIOAXO0/ IIPU OPraHU3aIU 1 IPoBeleHNK 06006IIaoero moBTo-
peHu.

[Toco6ue BKIIOUaeT 6 AMATHOCTUYECKUX U 12 TPeHUPOBOYHEBIX paboT (110 ABa BapuaHTa),
a Taxke pazbop 3a7ay NepBOU JUATHOCTUYECKON pabOThI C HEOOXOAMMBIMU METOAUYECKU-
MU pekoMeHzanuaMu. Kaxzaas auarnoctudeckas pabora cogepxut 12 3aganuii (1o gBa Ha
KKIYI0 U3 MEeCTH GYHKIIMOHAIBHO-YUCIOBBIX JIMHUH IIKOJIBHOTO Kypca B COOTBETCTBUHU C
yKa3aHHBIM BbllIe NopsgkoM). [Tpu 3ToM nepBoe U3 ABYX 3aJaHuN KaXXJ0M Mmaphl ABseTCs
3aZlaHrieM Ha BBIYMC/IEHUE 3HAYEHUS YHCIOBOTO BHIPQXKEHUSA, BTOPOE — 3aZlaHUEM Ha BbHI-
YrceHne 3HaueHNs1 GYKBEHHOTO BBIPAXKEHU NIPU JaHHOM 3HaYeHUU IepeMeHHOoM. Kaxkaas
TPEHUPOBOYHAsA paboTa COOTBETCTBYET OZHOMY U3 33/laHUM JUArHOCTUYECKOH paboTH U
cozepuT 10 3aza4 /711 BBIpabOTKY WM 3aKpeIUIeHNA HaBbIKOB PelleHNUs 110 K X/[OMY TUITY
3aJlaHui.



Beedenue

B Havase paboTsl ¢ ocobueM Ienecoobpa3HoO BHIIOTHUTD MEPBYIO JUATHOCTHUYECKYIO
paboTy, onpesenuTh, KaKue 3aJa4l BhI3BIBAIOT 3aTPYAHEHUsI, U 00paTUTHCA IIPU HEOOXO M-
MOCTH K pa3bopy 3azad. [Tocsie 3TOro Hy»KHO IIOTPEHUPOBATHCA B PELIeHNH 33/a4 KaXK/0ro
TUIIA, BBHIIOJIHUB TPEHUPOBOUYHBbIE paboTHI. /Iy 3aBeplIeHMs MOATOTOBKH cilefyeT obpa-
TUTBCS K AUATHOCTHYECKUM paboTam 1—5 u mocraparbes pemuth ux 6e3 omubok. JKena-
TEJIbHO, YTOOBI BpeMs pelIeHUs 000 U3 AMAaTHOCTUYECKUX U TPEHHUPOBOYHBIX paboT He
NpeBbIIIano 25—35 MUHYT.

[TogyepkHeM, 4TO B IIOCOOMM pacCMaTpPUBAIOTCA TOJMBKO 33ZlaHUA, B OCHOBHOM OTBeYa-
IOIIKE 10 YPOBHIO CJIOKHOCTU 3azaHuio 10 EI'D no matemaTuke. YMeHUe peliaTh Takue 3a-
Jiadu sBJsieTcs 6a30BbIM: 6€3 HEro HEBO3MOXKHO MPOABUHYTHCS B PellleHNH 60siee CI0XKHBIX
3azay. YacTh BKIIOUEHHBIX B OCOOME 3aZad — HECKOIBKO (HO He CYIIeCTBEHHO) CIOXKHEee
3azauu 10 geMoBepcuHU: UX pellleHure MO3BOJIUT HapacTUTh ONpe/esIeHHYI0 «MaTeMaThde-
CKYIO MYCKyJIaTypy» M 4yBCTBOBaTh cebsA Ha 9K3aMeHe 3aCTPAaXOBAaHHBIM OT HENPUATHBIX
HeOXKUJaHHOCTEeH.

[Tpu noAroToBKe K pelleHUIO 3aZad EAMHOro rocyapcTBeHHOI'O 3K3aMeHa ¢ KpaTKUM
OTBETOM HY>XHO ITIOMHUTH ciefiyioliee. [IpoBepKa OTBETOB OCYIIECTBIAETCH KOMIIbIOTEPOM
IIocjIe CKaHMPOBaHUA OJIaHKA OTBETOB U COIIOCTABJIEHUA Pe3y/IbTaTOB CKAHUPOBAHUSA C ITpa-
BWIBHBIMU OTBeTaMU. [loaTomy nudprl B 67aHKe OTBETOB ClefyeT IHcaTh pa3bopunBo U
CTPOTO B COOTBETCTBHH C MHCTPYKILIMEH IO 3aronHeHuo 61aHka (¢ TeM 4To0bI, Harmpumep, 1
u 7 wiu 8 u B pacnoszHaBanuch KOppeKTHO). K coxkaneHuo, omnbKy CKaHUPOBAHUS TIOTHO-
CTBIO UCKJIIOUUTD HeJb3s, I03TOMY €C/IU eCTh YBEPeHHOCTh B 33/laue, 3a KOTOPYIO IOTyYeH
MUHYC, HY>KHO MATHU Ha anesuranuio. OTBETOM K 3a/jade MOXET OBITh TOJBKO I[eJI0e YHCIIO
WY KOHeYHas JecAThuyHas Apobb. OTBeT, 3adUKCUPOBAaHHBIN B MHOU dopme, OyzeT pac-
II03HaH KaK HelpaBWIbHBIHN. B aToM cMbIcie 3azanue 10 He ABIAeTCA UCKIIOYEHUEM: eCIu

o 3
pe3y/IbTaTOM BBIYMCIEHUH ABMIACh OOBIKHOBEHHAS Apo0Ob, HAaIpUMep 2> TO Tepe/l 3aIuChbio

OTBeTa B OJIaHK ee HY»KHO 0OpaTUTh B JECATUYHYIO, T. €. B OTBeTe HamucaTh 0,75. Kaxzaprit
CHMBOJI (B TOM 4YKCJIe 3aISATas U 3HAK «MUHYC») 3allUCHIBAETCA B OTAEIbHYIO KIETOUKY, KaK
3TO MOKA3aHO HA MOJIAX MOCOOUS.



OTBeTHL:
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O6pa3zel] HalTUCAHUS:

23|4/5/6/7/8/9/0

JduarHocruyeckas pa60Ta

Bapuanr 1

1. HaiizuTte 3HaueHNe BbIPAyKeHUA

4°.3%:12°.

2. Haiizute 3HaueHVe BBIpaKeHUSA
(2x—5)(2x+5) —4x?+3x—5 mpu x = 100.

3. Hatigute 3HaueHMe BBIpAXKEHUSA

(3-12) a5

4. HaliguTe 3HaueHNe BbIpaXKeHUA

a?.q8

g6 mpra= 0,04.

5. HatiguTe 3HaueHMe BBIPAXKEHUS
v 1092 — 602.

6. Haiiute 3HaUYeHVE BBIPAKEHUS
1 212
bs - (bw) mpub =7.
7. HalizuTe 3HaueHue BbIpaKeHUA

22sin11°-cos11°
sin 22°

8. Haitgute tg 3, ecu sin f§ = J% upfe (g, 7'5).

9. HaiizuTe 3HaYeHUEe BhIpAKEHUS

7V3. 723,

10. HatiguTe 3HaueHNe BeIpaXKeHUA

g(x—9)

2O —11)’ ecmn g(x) = 8%.



JAuazHocmuueckas paboma
11. Hatizute 3HaueHUe BhIpaKeHUs
11682,
12. HatiguTe 3HaYeHWE BBIPAKEHUS
log, (ab®), ecnu log,a = %
BapuanT 2

1. HatigyTe 3HaueHne BBIpaXKeHUSA
67-5% : 30°.

2. HatizuTe 3HaYeHVe BRIpaKeHUA

Bx—7)(B3x+7)—9x*>+3x—1 mupu x = 50.

3. Hatigure 3HaueHMEe BBIpAXKEHUSA

3 1
(43 -23)-96.
4. Hatiziute 3HaUeHUE BbIPAXKEHUS

27, 49
a’-a
T Inpua = 2,5.

5. HatiguTe 3HaueHe BBIpAXKEHUS

1/ 1092 — 602.

6. Haiizute 3HaueHVe BbIpakKeHUs
1 1.9
bs-(b12)” mpub=6.
7. HalizuTe 3HaueHue BRIpaXKeHUA

125in13°-cos 13°
sin26°
8. Hatigure tg 3, ecu cos ff = Loy B e (3—77:; 27r).
V17 2

9. HaiiziuTe 3HaYeHVe BRIpaKeHUA
3\/§ . 33—\/5

OTBeTHL:

11

12

O6pa3el] HaTTMCaAHUS:

z

3|4/5/6/7/8,9/0|—,




OTBeTHI: Jluaznocmuueckas paboma

10. Hatigute 3HaueHNe BBIpaXKeHUA

gx—=7)

ecnu g(x) = 9%,

g(x—-9)’

11. HaiiauTe 3HaueHUe BHIpaKeHUs

13- 79873,

12. HatiuTe 3HaYeHWE BHIPAKEHUS

log, (ab®), ecnu logya = %

O6pa3zel] HalTUCAHUS:

2134/5/6/7/8/9/0—|, 8




JleficTBUSA C LIeJIBIMH YK CJIAMH,
HaTypaJbHBIMU CTENIEHIMH U LeJbIMHA
palMoOHaJIbHBIMM BhIpaKeHUSAMMU.
Pemenusda 3azau 1 u 2
BapuaHTa 1 AumarHoCTU4YeCcKOi paboThI

JlBe TiepBbIe 3a/1a4M KaXKAOM JUATHOCTUYECKOU paboThI CBsI-
3aHbl ¢ apUGMETUYECKUMU AHCTBUAMU HaZ LETbIMU YUCTAMHU
¥ HaTypaJbHBIMU CTENEeHAMHU. ECIM Kakas-To M3 HUX pelleHa
HENPaBUIbHO WIH BhI3Baja 3aTPyAHEHHE, CJIEAYET TIOBTOPUTH I10
y4eOHUKY WIU CIIPABOYHOMY ITOCOOHIO CIIEAYIOLINE TEMBI:

o apudmeTUdeCKUe JEUCTBUSA C LETbIMUA YUCTIAMHY,
« (dopMysBl KBapaTa CyMMBbI ¥ KBa/[paTa PasHOCTHU ABYX YKCEN:

(a£b)? = a®>+2ab+b?,
o $OpMysa pasHOCTH KBaJPAaTOB JBYX YHCEJL:
(a—b)(a+Db) = a®—b?,
o IPOU3BEICHHE U YACTHOE CTENEHEH C ONMHAKOBBIMY OCHOBAHVAMMU:

at - 1 -
an_amzan-&-m’ — an—m — n

e IIPpOM3BEACHHE N YaCTHOE cTereHell ¢ OJMHAKOBBIMU ITOKa3aTe-
JIAMMA:

e BO3BEJIeHHUE CTEIIeHU B cTemneHb: (a™)™ =a™™.

YacTo B 3aZlauHUKaX U Ha SK3aMeHax BCTPEYAIOTCsA BHIYMC/IU-
TeJIbHbIE TIPUMEPHI, B KOTOPHIX JIETKO 3alyTaThbCs, €CIU HE YBU-
JIeTh MTPOCTOM «KJIH0U». TAKMM KJIFOUOM WHOTZAA ABJISIOTCI OOBIY-

HbIE paclpe/ie/IuTe/bHbIe CBOMCTBA:
(a+b)c=ac+bc, (a+b):c=a:c+b:c.

VIHBIMU CJTIOBaMU, €CIM YAAeTcs HAalTU OOl MHOXKUTENb ABYX
cJlaraeMBIX, €T0 Hy>KHO BBIHECTH 3a CKOOKY. B kauecTBe mpumepa
HaliZieM 3HaueHue BbIpaxkeHud 123 -4567 —4557-123 —10-23.
BerHeceM 3a cKOOKY OOIIMI MHOXXHUTEINb:
123(4567—4557)—10-23 = 123:10—10-23 = 10-(123—-23) =
= 10-100 = 1000.

Kax BuziuM, Bce ieicTBUS IPOU3BOJATCS B YME.
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Pewenus 3adau 1u 2 duazHocmuueckoii pabomst

PaccMoTpuM ellle ofWH MpUMEpP, B KOTOPOM pallliOHaJIbHbIE
BBIYHCJIEHUSA TIO3BOJIAIOT MOJYYUTh OTBET OYKBAJIbHO 32 MUHY-
Ty. Hatizem 3HaueHue BoipakeHus: 201 - 301 — 501. /laHHOe BHI-
paxkenue paBHO (200 + 1) - (300 + 1) — 501. PacKphIB CKOOKH,
nomyyuM: 200 - 300 + 200 + 300 + 1 — 501. OueBuzHO, cymMMa
TIOCJIETHUX YETHIPEX CJIATAaEMBIX paBHA HYJ0. [103TOMy MCKOMOe
3HayeHue paBHo 200 - 300 =60 000.

VHorza BCcTpeyaroTcsl BBIYKCAUTENbHBIE 33/la4l, KJIIOY K pe-
IIEHUIO KOTOPHIX COCTOUT B NMPUMEHEHWW OFHOU WU HECKOJIb-
KuxX GOpMyJ COKpaIlleHHOTO YMHOXKEeHUS. B GOJIBIIMHCTBE CTy4a-
€B 4MCJIa, UCIIO/Ib3yeMbIe B 33/la4aX, MHOTO3HAYHBIE. DTO CENaHO
JUIsl TOTO, YTOOBI WCKJIIOUUTH HEMOCPEACTBEHHOE BBIYHCIIEHHE,
HO MMEHHO 3TO IIO3BOJISIET IPEAIONOXKHUTh, YTO CIIOCOO BBIYMC-
JIeHWsl He 3aBHCHUT OT CaMHX 4Yuces. B Takux 3azavax ygo0HO
ObIBaeT 3aMeHUTb KaKoe-HHOyAb YMCIO WIK [Ba 4YUC/Ia Mepe-
MEHHBIMHM, 3aTE€M BHITIOTHUTH YIIPOIIEeHUA B 00IeM BHE U CHO-
Ba nepelTu K yuciaaMm. Halizem, Hanpumep, 3HaueHUe BhIpake-
HUA 1234562 — 123455 - 123457. 3ameruM, 4to 4yuciaa 123455
u 123457 omnuyaroTca Ha eAuHULY OT yuciaa 123456. Oto Ha-
BOAUT Ha MBICJIb 3aMeHuTh 123456 Ha a. Torma 123455=a—1,
123457 =a + 1. Tonyyaem Boipaxkenue a® — (a — 1)(a+1). [Ipu-
MeHUM GOPMYJTy Pa3HOCTH KBa[paTOB:

a-—@-1=d*-d*+1=1.

OTBeT 1 He 3aBUCHUT OT 3HAYEHUS d, TTOITOMY B JIAaHHOM CJIy4yae
Jaxe He TIPUAETCS AeaTh 06paTHYIO 3aMeHYy.

[Tpu pellleHUM 3a/ia4d Ha JEUCTBUS CO CTEMEHIMU OOBIYHO J10-
CTAaTOYHO IIPUMEHUTD OJHY U3 IBYX CJIEAYIOIINX «AHCTPYKIIHI»:

— IIPUBECTH CTENeHW K OJHOMY OCHOBAHHIO (B 3TOM CiIy4yae
OCHOBAHUS CTeNeHeN caMU JIO/DKHBI OBITh CTEEeHAMU HEKOTOPO-
r'o Yucia),

— MIPUBECTH CTEIIEHU K OZHOMY IMOKa3aTesio (B 3TOM C/iydyae
OCHOBAHUA CTENIEHEH 0OBIYHO SABJISAIOTCSA PABHBIMH WIH OTTNYA0-
IMMUCS Ha HECKOJIbKO €JMHUI] YMCTIaMU).

1. HatiguTe 3HaueHNe BBIPAXKEHUS
4°.38 ;125
Pemtenue. [IpusefieM ABe IiepBble CTENIEHU K OJHOMY I10Ka3a-

Temo: 4°-38=45.36.32=(4.3)%.32=12°.9. Pasgemus nomy-

10



Pewenus 3adau 1 u 2 duazHocmuueckoti pabomst

4YeHHOe BhIpaKeHUe Ha 125, TIOY4YUM:
12°.9
125
Omsem: 108.

=120"5.9=12.9=108.

2. HaiiguTe 3HaueHNe BBIPQKEHUA
(2x —5)(2x+5) —4x*+3x—5
npu x = 100.

Pemenne. CHavaia yIpoCcTUM JaHHOE BHIpAXKeHUE, IPUMEHB
¢dbopMyITy pa3HOCTH KBaZIpaTOB U MPHBE/S TOAOOHBIE CllaraeMble:
(2x—5)(2x+5) —4x*+3x —5=4x*>— 25— 4x*+3x—5 =

= 3x—30.

IIpu x =100 uckomoe 3HaueHue pasHo 3100 —30=270.
Omeem: 270.

11



OTBeTHL:

TpenupoBoyHas pabora 1

|
|
|
|
|
|
|
|
| BapuanT 1
|
|
T1.1 i T1.1. HaiiauTe 3Ha4eHHe BBIPAKEHUA
|
| 577-999 +577.
|
|
T1.2 i T1.2. HaiiauTe 3HaYeHUe BHIPAKEHUA
|
| 45679 — 79 556.
|
|
T1.3 | TL3. HaiiznTe 3HaUeHNEe BhIpAXKEHUS
|
i (4477 — 453%) : 900.
|
|
T1.4 | T1.4. HafizuTe 3HaueHHe BBIpQKEHUA
|
i 10*1-10% : 10%2.
|
T1.5 | TL1.5. Hafinure 3HaueHue BBIpAXKEHUA
|
E 711 . 749 . 740.
|
T1.6 | TL1.6. Haligure 3HaueHUE BbIPAYKEHWs
|
| 3114 . =40
i (5°)" : 5%.
T1.7 E T1.7. HalizuTe 3HaueHUe BbIpaKeHUA
i 6°-5° : 30%.
|
T1.8 E T1.8. HatizuTe 3HaYeHVe BEIpaKeHUA
i 41 ;12%0.3%,
|
T1.9 E T1.9. HalizuTe 3HaueHue BbIpaXeHUA
i 3510 7% 510,
|
T1.10 i T1.10. HaiizuTte 3HaueHNe BHIPAKeHUA
! 926 . g1l . 924 913
i
i
O6pazel] HarTucaHus: '
1(2{3/4/5/6/7/8/9/0/—, 12




Tperuposounas paboma 1
BapuaHnT 2

T1.1. HaiizuTe 3HaueHVe BBIpa)KeHUA

987999+ 987.

T1.2. HaiizuTe 3HaueHre BbIpaKeHUs

468-67 — 67 - 568.

T1.3. HaiiainTe 3HaUeHNEe BbIPAXKEHUS

(346 —354?) : 700.

T1.4. HalizuTe 3HaueHUe BbIpaKeHUA

10%1.10%* : 10%2.

T1.5. HaiizuTe 3HaueHVe BhIpaKeHUS

613 . 661 '650.

T1.6. HaiizinTe 3HaUeHNE BhIpAXKEHUS

(74) 13 . 750.

T1.7. HalizuTe 3HayeHue BBIpaXeHUA

77.5%: 355,

T1.8. HaiiznTe 3HaUeHNE BbIpAXKEHUS

3% :15%.5%2,

T1.9. HatizuTe 3HaueHVe BEIpaXKeHUA

361° ;914 415,

T1.10. HaiiiuTe 3HaueHVe BhIpaKeHUSA

427 . 512 . 425 .514'

13

T1.1

OTBeTHL:

T1.2

T1.3

T1.4

T1.5

T1.6

T1.7

T1.8

T1.9

T1.10

O6pa3el] HaTTMCaAHUS:

z

34

2

6|7

89

0-




OTBeTHL:

TpeHupoBoyHas pabora 2

|
|
|
|
|
|
|
|
| BapuanT 1
|
|
T2.1 i T2.1. HaiiauTe 3HaYeHUe BhIpaXKEHHs
|
' @x—7)2—4x*—50 mpu x = 100.
|
|
T2.2 i T2.2. Haiizure 3HaueHMe BBIpQXKEHUA
|
| (5m+3)2—25m*—29m+1 mpum = 123.
|
|
T2.3 E T2.3. Hatiaute 3HaueHUe BhIpaKeHUs
E (6¢—5)(6¢+5) — (6c—5)% mpuc=11.
|
T2.4 i T2.4. HatiiuTe 3HaYeHWE BBIPAKEHUS
i (5d—1)(5d +1) — (5d +1)*> npud = 110.
|
T2.5 E T2.5. HatizuTe 3HaueHUe BhIpaXKeHUS
E (5b+11)>— (5b—11)> mpu b = 100.
|
| (¥
T2.6 i T2.6. Hatizute 3HaueHNe BEIpaKeHUA
! b?:b7-b* mpub=0,1.
|
! o
T2.7 E T2.7. Haligure 3HaYeHUE BBIPDAXXEHUA
' (2a2)3 : (2a°) mpma = 125.
|
|
i T2.8. HalizuTe 3HaueHNe BHIPAXKEHUS
T2.8 1
! 72 . 513 —
i (2m”)": (2m>)” mpmm =5.
T2.9 i T2.9. Hatizute 3HaueHNe BEIpaXKeHUA
E (3b)° : b8 -b° mpu b = 5.
|
T2.10 i T2.10. Hatizute 3HaueHUe BEIpaXKEHUS
' 5x- (5x%)% : (5x%)*  mpu x = 79.
|
|
O6pazel] HarTucaHus: '
112/3/4/5/6/7/8/9/0—|, 14




|
Tpenuposounas paboma 2 E OTBeTHI:
|
BapuaHnT 2 E
|
T2.1. HaiizuTe 3HaueHre BhIpaKeHUs E T2.1
(7x —2)*>—49x*>—3 mpu x = 100. E
|
|
T2.2. HatiiuTe 3HaYeHUE BHIPAKEHUS Vo T2.2
|
(6m +5)%—36m?—59m+5 npu m = 321. !
|
|
T2.3. Hatiaute 3HaueHUe BhIpaKeHUs i T2.3
|
(5¢—6)(5¢+6) — (5¢—6)? mpuc=13. |
|
|
|
T2.4. HaiiguTe 3HaYeHUE BBIPAKEHUS E T2.4
(4d —3)(4d +3) — (4d +3)* mpu d = 50. !
|
|
T2.5. HatizuTe 3HaYeHVe BBIpaKeHUA ' T2.5
! .
(50b+9)* — (50b—9)* mpu b = 50. !
|
|
o |
T2.6. Hatiiute 3HaueHNe BEIpaKEHUA ' T2.6
b2 :b”-b°> mpub=0,2. E
|
T2.7. HalizuTe 3HaueHHWe BBIpaKeHUA E T2.7
3a®)?: (3a® npu a = 110. E
|
|
T2.8. Hatiziute 3HaueHNe BBIpaKEHUA ' T2.8
| .
@2m®*: 2m®)° npum = 50. !
|
|
T2.9. Hatizute 3HaueHNe BEIpaXKeHUA |
1 T2.9
@2b)*: p10.p7 npu b = 6. !
|
|
T2.10. Hatizute 3HaueHUe BhIpaKeHUs !
1243 o4 1 T2.10
7x-(7x2)° : (7x7)" npm x = 97. !
E
' O6pasel HaMUCAHUA:
15 112/3/4/5/6/7/8/90—




JelicTBUA ¢ ApOOAMHU, LIETBIMU CTENIEHAMU
U APOOHO-paIlMOHAIBHBIMY BbIPAKeHUSIMHU.
Penienuda 3aga4d 3 u 4
BapuaHTa 1 JHuarHOCTUYECKOi paboThI

TpeTbsl 1 4yeTBepTas 3aZja4M KaXZOU AMarHOCTUYECKOM pa-
OOTBI CBA3aHBI C apUPMETHIECKUMU AeUCTBUAMU HaZ APOOIMU,
LIEJTBIMU CTEMIEHAMHU U APOOHO-PALlMOHAIBHBIMU BBIPAYKEHUSIMHU.
Eciu kakas-To M3 HUX pellleHa HeMpaBWIbHO WIKM BhI3Baja 3a-
TPyZAHEHHE, CIeAyET MOBTOPUTH M0 YUYeOHUKY WIKN CIIPAaBOYHOMY
TTOCOGUIO CIIEAIYIONINE TEMBI:

e TIPAaBWIbHBIE U HEIIPABWIbHBIE APOOH,

e OCHOBHOE CBOMCTBO Zpo6H,

e COKpalleHHe Apobel,

 TIpUBe/ieHUE APObel K 061eMy 3HaMeHaTeNo (YUCTUTENIO),

o HaVWMEHbBIHH ObIIKi 3HaMeHaTe b HECKOMBKUX APobeii,

e CpaBHeHUe Apobeid,

o apupMeTHUECKHE JeHCTBUS C OOBIKHOBEHHBIMU APOOIMU,

e HaAXOXJEeHHUe ApOoOH OT YMCJIA U YUCiIa 1o ApobH,

o apudMeTHUECKUE JEHCTBUS C PAllMOHATbHBIMU YHUCTaMH,

o apudMeTUUECKUE AEHCTBUA C KOHEUYHBIMHU JE€CATUYHBIMHU JPO-

6sMHU,

e TIPOM3BEZIEHHE U YACTHOE CTETEHEH C OMTHAKOBBIMUA OCHOBAHUSMI:
at-a™ = g"tm a' _ aem n

1
> a_m_a > E_ >

e IIPpOM3BEACHHE N YaCTHOE cTeleHel ¢ OAVHAKOBBIMMU IIOKa3aTe-
JIAMMU: n n
n opn _ n a _ (a
a-b—(ab), ﬁ—(g),
m
o BO3BeZieHUE CTeNeHu B crenensb: (a")" =a™.
Yacto IIpyY pE€HI€HWX 3aJ4aY Ha L[pO6I/I BO3HUKaAeET HeO6XOL[I/I-

MOCTb BBHITIOTHUTH CJIOKEHHE U BBIYUTAHUE ApoOel, YUCIUTENN
KOTOPBIX paBHHI efnHUIle. O4eBUIHOE PaBEHCTBO

1,1 b a _b+a
a~b  ab " ab~ ab

IIO3BOJIAET BBIIIOJTHATDH HO,Z[O6HI>I€ BbIYMC/IEHUA B yME. Haan-

1 1
Mep, COXUM 7 U . UMCTUTeNh CyMMBI DaBeH CyMMe ducer 3

u 5, a 3HaMeHaTejlb — IPOU3BEJEHUIO ITUX Yuces. [lomydaem:
% = % AHaJIOTUYHOE TIPABWIO CIIPABEAJIUBO U IPY BBHIYUTA-
HUM TaKUX APobeit: % — % = % = 6_23 OnwucaHHBIA pueM 3¢-

16



Pewenus 3adau 3 u 4 duazHocmuueckoil pabomsl

(1)€KTI/IB€H U B TOM CIy4dae, Korga sHaMeHaTe/Jn Ccjlara€MbIX — HE

B3aKMMHO IIpocThle ynciaa. Ho B aToM cirydyae mosydeHHas Apobb
HY/IaeTCsl B COKpAIleHUH: 1 + 1_u_7
6 8 48 24
[Tpeo6pasys CyMMBbI, B KOTOPBIX y4YacCTBYIOT CTENEHU HEKO-
TOPOT'O YHuCIa, ObIBaeT y0OHO BBEIHECTH 3a CKOOKU CTENeHb C
HavMeHbIIUM IIoKasareneM. Halizem, Hampumep, 3HadeHUe BHI-
paXeHHs 5+11.57 -3 . B uucnurene cTemneHb ¢ HaUMeHb-
1+2-81-19.872
MM TOKa3aTeJaeM — 3To 572, a 872 — cTeleHb ¢ HAUMEHBITUM
IoKa3aTejeM B 3HaMeHaTese. BbIHeceM O3TH CTeleHU 3a CKOO-
572(5°+11-3-5%)  57%(125+11-75)
872(82+2-8—19)  872(64+16—19)
52.61 _57%_(8)2
C LEJIBIMH YUCIaMH, TONYIUM: o5 o2 = o0y = (E) =2,56.
PemeHre 3azay Ha IpeoOpa3oBaHue BhIpAXXKeHUH Ipezriona-
raeT, KaK IIpaBWIo, IIOC/IeZ0BaTeIbHOE YIIPOIlleHHe JaHHbBIX BHI-
paxeHui. IIpy 3TOM UCITOIB3YIOTCSA CBOMCTBA CTeNeHel 1 GopMy-
JIBI COKPAN[EHHOT'O0 YMHOKEHI. YIIPOIleHNe BEIpayKeHU OOBIYHO
CBOZAUTCS K NPYBeJeHUIO II0Z0OHBIX WIEHOB U COKPAIIeHUIO JpO-
6ell mocie HEKOTOPBIX IIPeBAaPUTENbHBIX AEHCTBUN, BRXKHEUIITUM
13 KOTOPBIX ABIAETCA PA3IoKeHNe Ha MHOXUTeNu. [lociesHee, B
CBOIO OYepe/b, 3aKII0UAETCS B BEITOTHEHUH OFHOM WM HECKOJb-

KHUX U3 CJIeAYIOMINX YeThIpeX «MHCTPYKIUI».

. BEITIOTHUB JielicTBUA

I. «Crpynnupyii ciaraemMbles

B kavyecTBe mpuMepa YIPOCTUM IIPU JOIyCTUMBIX 3HAYeHH-

13xy —2ab—7yx+3ab
6xy +ab ’

HeOOXOAUMYIO I'PYIITUPOBKY B YHUCJIUTENIE APOOU:

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

13xy —2ab—7yx+3ab 6xy+ab
6xy +ab T 6xy+ab”

AX NEPEMEHHBIX BbIpaXXE€HHE BBITIO/THUB

3HAYMT,

II. «BbIHECH 32 CKOOKY»

3xy —7xz

T3y 75 > BbIHECA 32 CKOOKy 06-

CokpaTuM, HaTIpuMep, APoOb
IIWE MHOXUTEJIb:

3xy—=7xz _ x(@By-7z)

3y—-7z = 3y—-7z

17



Pewenus 3adau 3 u 4 duazHocmuueckoil pabomsl

I1I. «[Tpumenu popmyy>

PaccMOTpUM ellle OZUH IPUMED Ha COKpalleHHe Apobu
9y* —4x?
2x+3y%°
JlJist ero pelleHys pasjioKUM YUCINTENb Ha MHOKUTEH, IIPUME-
HUB GOPMYJy PasHOCTU KBaZPAaTOB:

9y*—4x*  (By?+2x)By*-2x)

2 —
2x+3y% 2x+3y? 3y”—2x.
IV. «/lo6aBb M BBIYTH»
g coxpailleHus Apobu A BBIZIEIUM B YHC/IUTENE
PAMIERHA APOOH 502 _5q+1 PPA
TIOJIHBIA KBaZpaT:
4a*+1  _ 4a*+4a*+1-4a®> _ (2a*+1)*—-(2a)* _
2a®—2a+1  2a®-2a+1 = 2a*-2a+1
_ @d*+1-2a)(2a*+1+2a) _ , 5
= 2 —2a+1 =2a°+2a+1.

[TocnexHuii IpyuMep yke IPEBOCXOAUT IO YPOBHIO CJIOKHOCTHU
3azauy 10, HO mpueM, UCIIOIb30BAHHBIN IIPU €ro pellleHNY, MOXKeT
OKasaTbcsA MONIe3HBIM /U pellleHus 3aganuii yactu C.

3. Haligure 3HaueHMe BBIpaXKeHUA

(3%—1%) 48,

Pemennie. O6patuM Bce ApobOU B HEIIpaBUIbHBIE OOBIKHOBEH-
1 2 (25 5\ 24
Hble pobu: 3g—13)-48=(% —3) 5 upackpoeM CKOOKU
(B IaHHOM CiTy4ae 3TO HauboJee paloOHANbHBIN C10c06):
(Z-5)28_B.2 52 553 4.y

58 5 3 5
Omeem: 7.

4. Hatiziute 3HaueHUe BhIpaXKEHUS
23 -8
a=-a
—¢— Ipua=0,04.

a

Pemenue. Bocronb3yeMcst CBOMCTBaMU CTelleHel ¢ OfMHAKO-
23 -8

: — g23+(-8-16 1_

_ 1
BbIM OCHOBAaHHEM: =a E HOCKOJIbe

a16
a=0,04= %, HACKOMOE 3Ha4yeHHe PaBHO 1: 21—5 =25.
Omeem: 25.
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OTBeTHL:

TpenupoBouHas pabora 3

)
)
)
)
)
)
)
)
Bapuanrt 1 |
)
)
T3.1. Haiizute 3HaueHUe BHIpAKEHUA . T3.1
)
0,23-99+0,23. i
)
)
T3.2. Hatiaute 3HaueHUe BhIpaKeHUs 1 T3.2
)
422 - (0,42)* !
42,42 !
T3.3. HaiizuTe 3HaueHUe BhIpaXKeHUS E T3.3
0,76-53+7,6-4,7. i
)
T3.4. Haiigute 3HaUeHUE BBIPAKEHVS 1 T3.4
)
14,32-79—14,32-179. '
)
T3.5. HaiizuTe 3HaueHNe BbIpaKeHUs E T3.5
)
5.5 1
53 T !
)
T3.6. HaliziuTe 3HaueHNe BEIpaXKeHUA i T3.6
)
3.7 i
3 53 :
)
T3.7. HalizuTe 3Ha4YeHNe BBHIPKEHUA 1 T3.7
)
6 1 1 !
(27-13) 5% ;
T3.8. Hatiziute 3HaueHUe BEIpaXKeHUS , T3.8
)
1_ .1 i
(53-35): 33 :
T3.9. HatizuTe 3HaueHHe BBIpaKeHUA E T3.9
7710 4917 7%, !
)
)
T3.10. HaiizuTe 3HaueHHe BbIpaXKEHUS 1 T3.10
)
3715 : 4871716716, '
E
' O6pasel HaMUCAHUA:
19 1(23/4/5/6(7/8/90-




OTBeTHI: Tperuposounas paboma 3

BapuanT 2

T3.1 T3.1. HaiizuTe 3HaueHHe BbIpaKeHUs

0,34-99+0,34.

T3.2 T3.2. Hatiaute 3HaueHUe BhIpaKeHUs

242 —(0,24)?
24,24

T3.3. HaiizuTe 3HaueHUe BhIpaXKeHUS

0,67-49+6,7-5,1.

T3.3

T3.4 T3.4. Hatizute 3HaueHNe BEIpaXKeHUA

15,34-68 — 15,34 - 168.

T3.5 T3.5. HaiizuTe 3HaueHNe BbIpakKeHUs

6.6
67.7.

T3.6. Hatizute 3HaueHUe BhIpaKeHUs

T3.6

7 9
79-7.

T3.7 T3.7. HalizuTe 3HaueHue BeIpaXKeHUA

3 2 5
(37-—25)-2§.
T3.8. HatizuTe 3HaYeHWe BBIPAKEHUS
2 .16
(45 —0,6) : 145.
T3.9. HatizuTe 3HaYeHWe BBIPAKEHUS

67" :36'-6%.

T3.8

T3.9

T3.10 T3.10. HaiiaiuTe 3HaueHHe BbIpaKeHUs

4713 :5671°-14714

O6pa3zel] HalTUCAHUS:

112/1314/5/6/7/8/90/—, 20




OTBeTHL:

TpeHupoBouHasa pabora 4

|
|
|
|
|
|
|
|
Bapuanr 1 |
|
|
T4.1. HalizuTe 3HaueHUe BbIpaKeHUA . T41
|
46, —16 !
GT npu a = 2. E
T4.2. Haligute 3HaueHNe BbIpaXKeHUA E T4.2
0. q-2° '
7 mpua= 0,2. i
T4.3. Hatizute 3HaueHNe BEIpaXXKeHUA 1 T4.3
|
-23, ,—38 !
aa_—g) mpu a = 0,01. i
T4.4. HaliguTe 3HaueHNe BHIpQXEHUA E T4.4
2a+9b a _ |
a1 2b° ecnnb—3. :
T4.5. HalizuTe 3HaueHue BEIpaXKeHUA i T4.5
2 1 1 _ i
ala _64)(a+8_a—8) npu a = 0,4. :
|
T4.6. Haligute 3HaueHNe BbIpaKeHUs | T4.6
|
2_gy( 1 _ L) _ - !
(25b 9)(51)_3 ) +b—5 mpub=234. :
|
T4.7. HaliguTe sHa4eHHEe BBIDKEHUA 1 T4.7
|
al3.q 14 |
2a+m npu a = 90. E
T4.8. Haligute 3HaueHNe BbIpaKEHUA i T4.8
3a+4b a _2 |
2a+b° Mo T3 !
T4.9. Hatiziute 3HaueHUe BhIpaKEHUs E T4.9
(360>~ 1) (&7~ Gy ) mpua =100 !
6a+1 6a—1 p : !
|
T4.10. HatizuTe 3HaYeHUe BRIpaKeHUA I T4.10
|
2_ b+l _ b;l) _ — !
(b 49)(1)_7 b7 15b+7 mpub =123. !
' O6pasel HaMUCAHUA:
2 112/3/4/5/6/7/8/90—




|
OTBeTHL: E Tpenuposouras paboma 4
|
E BapuanT 2
|
T4.1 E T4.1. HalizuTe 3HaueHUe BbIpaKeHUA
! a%.q 14
! —pe  mpua= 5.
|
T4.2 i T4.2. Halizute 3HaUYeHNE BHIPAYKEHUsI
|
| 12, ,-29
i e a_clls npu a = 0,1.
i
T4.3 : T4.3. HalizuTe 3HaueHHe BBIpaXKeHUA
! a26.q7%
! —w  mpua= 0,02.
|
T4.4 i T4.4. Haiigute 3HaueHUE BBIPAKEHVS
|
: Sat8b ecmn & = 4
: a+6b’ b T
T4.5 i T4.5. HaiiuTe 3HaYeHUe BLIPAXKEHUSA
|
) 1 _
E a(a? _36)(a+6 a—6) npu a = 0,6.
T4.6 E T4.6. Halizute 3HaueHNWe BBIpaKeHUA
|
| 2_ 1
: (49b% —4) (75 — 7= ) +b—3 mpub=432.
T4.7 i T4.7. HalifyTe 3HaueHUe BbIpaXKeHUA
|
\ al7.q-18
E 3a+ 9. Tpua= 70.
T4.8 | T4.8. HaiiguTte 3HaueHue BBIDa)KEHUA
|
' 7a+3b a _ §
: 3a-b> ““™Matp "~
T4.9 i T4.9. Hatiiure 3HaueHNe BhIpaKeHUA
|
1 . a+2 ) _
: (49a* 4)(7a+2 7a—3z) mpua=10.
T4.10 E T4.10. HalizuTe 3HaueHue BbIpaKeHUA
|
1 b+2 b-—
: B> 36)( 2 b+6) 14b+8 mpub = 321.
|
|
O6pazel] HarTucaHus: '
1(2{3/4/5/6/7/8/9/0/—, 22




JleficTBUA ¢ KOPHAMHU, IPOOHBIMH CTEMEHIMU
Y MppPallMOHATbHBIMM BbIPpAaXKE€HUSIMH.
Pentenuda 3agad 5 u 6
BapuaHTa 1 AmarHoCTU4YeCKOi paboThI

[laTas ¥ 1wecras 3afadd KaKJOW AMArHOCTUYECKOW paboTHI
CBSI3aHBI C AEMCTBUAMM HaJi KOPHAMU, APOOHBIMU CTEITEHIMU U
WppanUOHaTbHBIMU BhIpaKEHUAMH. HalloMHUM OCHOBHEIE OTIpe-
JleJIeHUs U CBOMCTBA KOPHEH U cTeleHel ¢ IpoOHBIM (palioHa b-
HBIM) IIOKa3aTejeM.

KopHem n-ii cmeneHu U3 YKCJIa d HA3BIBAETCS TAKOE YHUCIIO, N-A
CTeneHb KOTOPOTO paBHA d. Apudmemuueckum KopHem n-ii cmene-
HU W3 YKCJIa d HA3BIBAETCS TAaKOE HeOmpuydamesibHoe YUCIIO, N-A
CTeleHb KOTOPOro paBHa a. O6o3nauenue: Y/a. 3Hak 4/ HasbIBa-
eTCcs PaZIKAJIIOM, N — IIO0Ka3aTelb KOPHSA, d — MOJKOPEHHOE BbI-
pakeHre, ¥/d = /d — KBaJ[paTHHI KOpeHb, 3/d — Ky6uuecKuii
KopeHb. KpaTkoe omnpegeneHue apugpmemuueckozo KOPHA MOKHO
3amnucaTh Tak:

b" =a,

va=b = b>0.

OCHOBHbIE CBOMCTBa apudpMeTHIEeCKOro KOPHS

Jlns HatypanpHoron =2 ua=0, b =0:

Vab = va- V/b;
Vi=L  oro
Via="a (kemw;
Va="Vat (ken;
Vak = (Ya)* (ecuk <0, 10a #0).

CmeneHb ¢ pAYUOHANbHBIM Noka3amesieM SBISETCs 00061e-
HUEM TIpe/CTaBlIeHUs CTEIIeHN

a=a-a-a-...-a
_—
n pas

C HaTypa/IbHbIM ITOKa3aTeJIEM. TosnbKO BMeCTO n IOKa3laTejleM
CTeIleHU MOXKET OBITh paniioOHa/JIbHOE YUCJIO. CJIEZ[YET IIOMHHUTD,
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3. HppayuoHanibHble 8blpaANCeHUA

yTo 0000IIeHNEe PACIPOCTPAHIETCS TOJBKO Ha IOMIOXKUTEbHBIE
ocHOBaHUA a > 0. PayuoHanwvHblil nokasamesnb cmeneHu — paru-
OHaJIbHOE YHCJIO BUZAA %, IZie IIeJIoe YUCJIO M XapaKTepusyeT
CTereHb, a HATypaibHOE N ABIAETCA TOKAsaTeleM pajuKaia:
ar = Vam.

O6paTuTe BHHMaHMe Ha TO, YTO CTelleHb C pallOHATbHBIM
MoKa3aTeseM OIpeZeseHa g MONOXKUTENbHBIX 4ucen (B CIIy-
Jae eé HEOTPHUIATENBbHOCTU — ellle U i Hyis1). B camom ge-
Jie, oyeMy ObI He CYHUTATh, YTO (—8)% = 3\/ (-8)1= %/—_: —2?
OTBeT Ha 3TOT BOIPOC ZOBOJBHO IIPOCT: €CJIU COIVIACHUTBCA C
3TUM PaBEHCTBOM, TO JIETKO MOJIYYUTh MPOTUBOpeure. JeliCcTBU-
TEJIbHO, B COOTBETCTBUU C MOAOOHOM «JIOTMKOUN» IOMYYUM, UTO

1 2 6 6
(—8)3 =(—8)5 = 1/ (—8)%= Y64 =2. Urtaxk, cieyeT 3alIOMHUTb:
CrmeneHb ¢ PAUUOHAIbHBIM NOKA3amesiemM onpedessiemcsi moabko
O/151 NOJIOJNCUMEILHBLX ULLCeL.

2. Ecoiu mepes; MHOXKUTENEM CTOUT OTpPULIATENTbHOE YHCIIO,
TO 3HAK «MHHYyC» II0Z, KODeHb He BHOCHUTCH, a OCTaeTCs Iepef
KopHeM. [Ipu mpeobpa3oBaHUM YUCIOBBIX BRIPAKEHUH MpobieM

06br4HO HeT: —3+/5=—4/3%-5=—+/45, a Bor npu npeobpaso-
BaHUU OYKBEHHBIX BCTPEYAIOTCS OMMOKU. Tak, HalpuMep, eCiIu

a — OTpHIATeNbHO, TO av'h=—1/ a2b.

5. Haligure 3HaueHne BbIpaXKeHUA

V1092 — 602.

Pemrenue. Bocronb3yemcs: GOpMyJIoi pa3sHOCTH KBaZpaToOB:

V1092 —60% = 1/(109—60)(109+60) = 1/49-169 = 7-13 = 91.

Omeem: 91.

6. HalizuTe 3HaueHNe BBIpaXKeHUA
1 9
bs-(bw)*> mpub=7.

Penienue. CHauana YIIPOCTUM JAaHHOE BbIpa*KE€HNE, BOCIIOJIb-
30BaBIINCh CBOMCTBAMHU CTEIEHU C paniMOHa/JIbHBIM ITIOKa3aTe/leM:

bs - (bl%)z — b5 .bw62=ps.bt =bsts = ps = b2

3HAuMT, ICKOMOE 3HaueHHe PaBHO 72 =49.
Omeem: 49.
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TpenupoBouHasa pabora 5

Bapuanrt 1

T5.1. HaiiiuTe 3HaUYeHVE BBIPAXKEHUS

/1042 — 402,

T5.2. HatizuTe 3HaueHUe BhIpaKeHUs
(5-3v2)(5+3v2).
T5.3. HaiiainTe 3HaueHNEe BbIpAXKEHUS

(9v10)*
90

T5.4. HalizuTe 3HaueHVe BRIpaXXKeHUA

V3.4-4/11,9
Jo14

T5.5. HaiiiuTe 3HaueHVEe BhIpAXKeHUs

3184
23/23°

T5.6. Hatiaute 3HaueHUe BhIpaKeHUs

3/0,36-0,6.

T5.7. Hatizute 3HaYeHYE BRIPAKEHUS

V16 /16,

T5.8. Hatiaute 3HaueHUe BhIpaKeHUs
60,66 . 360,17

T5.9. HaiiauTe 3Ha4eHe BBIPAKEHUS
4 3
37 .91,
T5.10. HaiiiuTe 3HaueHVe BbIpaKeHUs

1 2 8
1,755 - 45 -285.
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OTBeTHL:

T5.1

T5.2

T5.3

T5.4

T5.5

T5.6

T5.7

T5.8

T5.9

T5.10

O6pa3el] HaTTMCaAHUS:
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OTBeTHL:

T5.1

T5.2

T5.3

T5.4

T5.5

T5.6

T5.7

T5.8

T5.9

T5.10

O6pa3zel] HalTUCAHUS:

1(2/34/5/6/7/8/9/0

TpeHupogouHas paboma 5
BapuanT 2

T5.1. HaiizuTe 3HaueHVe BhIpaKeHUS

V1162 —802.

T5.2. HaitizuTe 3HaueHUe BhIpaXXeHUS
(6 —2v3)(6+2v3).
T5.3. HaiiainTe 3HaueHNEe BbIpAXKEHUS

(7/10)?
70

T5.4. HalizuTe 3HaueHUe BbIpaKeHUA
Jo24
T5.5. Haiizute 3HaueHVe BBIpasKeHUSA

Y152
4319

T5.6. HaiizuTe 3HaueHUe BhIpaKeHUs
3/0,49-0,7.
T5.7. Hatizure 3HaYeHUe BBHIPAKEHUS

V36 ¥/36.

T5.8. HaiizuTe 3HaueHUe BhIpaKeHUs

70,62 , 490,19

T5.9. HaiianTe 3Ha4eHe BBHIPAXEHUS
5 3
68 -367.
T5.10. HaiiinTe 3HaUeHVE BBIPAKEHUS

1 2 6
2,257 -47 -367.
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OTBeTHL:

TpeHupoBouHas pabora 6

|
|
|
|
|
|
|
|
Bapuanr 1 |
|
|
T6.1. HaiizinTe 3HaUeHVE BbIpAXKEHUS | T6.1
44 i
o4 mpua= 5. i
T6.2. Hatiziute 3HaueHNe BEIpaKeHUA i T6.2
|
a7 >t !
—ar mpua=3. E
T6.3. Hatiziute 3HaueHUe BhIpaXKeHUS E T6.3
|
bs-(bi)*> npub=6. !
|
T6.4. Halifyite 3HaueHNe BbIpaKEHUA | T6.4
|
22 |
b
( 121) mpu b = 16. |
bs !
T6.5. HalizuTe 3HaueHNe BEIpaKeHUA  T6.5
|
2(d%)22+7d2 npu d = 2. E
T6.6. Hatiziute 3HaueHNe BEIpaKeHUA i T6.6
|
b4 (6%%)* mpub = 9. !
|
T6.7. HaliguTe 3HaueHNe BbIpaKeHUsA 1 T6.7
|
vaya _ '
ava npu a = 0,2. E
T6.8. Hatiziute 3HaueHNe BEIpaKeHUA i T6.8
b Vb |
WB pu b=6. E
T6.9. HalizuTe 3HaueHNe BbIpaXKeHUA  T6.9
|
5/x+4 4x _ \
Ve ~ +2x—5 mpux=17. :
|
T6.10. Hatiaute 3HaueHUe BHIpaKEHUs | T6.10
|
b®- Vb2 5 :
———— mpub==+. !
b5 - (b16)2 7 !
' O6pasel HaMUCAHUA:




OTBeTHI: Tperuposounas paboma 6

BapuanT 2

T6.1 T6.1. HaiizuTe 3HaueHNe BhIpaKeHUs

a5,6

—— 1npua=6.
36 p

T6.2 T6.2. Hatizute 3HaUeHUe BhIpaKEHUS

48, 36

764 npua = 4.

a

T6.3 T6.3. Hatiaute 3HaueHUe BhIpaKeHUs

b7 - (b%)2 npu b =7.
T6.4. HatiiuTe 3HaYeHNE BBIPAXKEHUA
Gk
b5

T6.5. HaiianTe 3HaYeHe BBIPAKEHUS

T6.4

mpu b = 12.

T6.5

3(d%)* +4d*> npud = 3.

T6.6 T6.6. Hatiziute 3HaueHNe BEIpaXKeHUA

b 2 (% mpu b = 11.
T6.7. HatifuTe 3HaUYeHVE BBIpAXKEHUS
Va'ya
aiya
T6.8. HatiziuTe 3HaueHUe BHIpaKEHUS
)
2%‘ 2%
T6.9. HalizuTe 3HaueHKe BhIpaXeHUA

6VX+5 _SVE o _
= " +3x—6 npux==6.

T6.10. Hatizute 3HaueHUe BBIpaKEHUs

b°- b
bE. (b29)2

T6.7

npu a = 0,1.

T6.8

mpu b = 4.

T6.9

T6.10

mpu b = %

O6pa3zel] HalTUCAHUS:

112/1314/5/6/7/8/90/—, 28




TpuroHomeTpudeckue BbIpaKeHUs.
Peniennsa 3agady 7 u 8
BapuaHTa 1 AumarHoCTUYeCKOi paboThI

CezpMoOe 1 BOCbMOe 33/IlaHMsA JUArHOCTHYECKUX paboT — 3a-
Jlauy Ha npeobpa3oBaHKe TPUTOHOMETPUYECKUX BhIpakeHUH. U
XOTSl TPUTOHOMETPUYECKUX (GOPMYJ AOBOJIBHO MHOTO, JAJS pe-
IIeHUs 3TUX 33/Ja4 J0CTaTOYHO MOMHUTD JIUIIh TaGIUYHBIE 3HA-
YeHUs] TPUTOHOMETPUYECKUX (QYHKIIMH U OCHOBHBIE (GOPMYJIBI
(yZABOEHHOI'0 apryMeHTa, CMHyca U KOCMHyca CYMMBI WU pa3Ho-
cTu AByX umcen). [IpeobiajammyM TUIIOM 3aja4 (B TOM 4HCIe
Y 3HAYUTENBHO OoJiee CIOXKHBIX II0 CPAaBHEHUIO C paccMaTpUBa-
€MBIMHU) Ha JeMCTBUA C TPUTOHOMETPUYECKHUMU BhIpaXKEHUAMU
SBJIAIOTCSA 3aZla4y Ha YIIPOLIEHNE YHCIOBHIX U GYKBEHHBIX BhHIpa-
JKeHWU U BBIUKCJIeHYe UX 3Ha4yeHui. [Ipy aToM BO MHOTHX Cily4a-
AX JOCTaTOYHO IIPMMEHUTh OZHY WIN HECKOJIbKO U3 CJIeAYIOIIUX
«UHCTPYKIAH»:
¢ «HCIONBb3yH TaGIUYHBIE 3HAUEHUS»,

e «UCIOJB3YH MEPUOANIHOCTD»,

e «IIpHUBEAU K YITIy IIEPBOM WIU BTOPOU YeTBEPTH»,

o «OIIpeZiesin 3HaK»,

¢ «IIpeZCTaBb eJUHUILY B BIZle CYMMBI KBaIpaToOB CUHYyca U KOCHU-
Hyca»,

o «IIpeobpasyii B CymMmy»,

e «HCTOMBb3yH GOPMYJIBI YIBOEHHOTO apryMeHTa,

¢ «IIOHU3b CTEIeHb,

e «mpeobpasyil B IpOU3BeeHUE.

JIro6yr0 3azauy Ha BBUMCIEHMe 3HaUYeHUN TPUTOHOMeTpHde-
CKUX GYHKIMH TPOU3BOIBHOTO apryMeHTa X MOXHO CBECTH K 3a-
Jlade Ha BBIYMC/IEHVE 3HAYeHUI TPUTOHOMETPUYECKUX QYHKIIMIA
OCTPBIX YIVIOB. IIpK 3TOM MOXXHO HCIIOIb30BaTh CAeAYIOIINM aj-
TOPUTM.

Eciu guciio x 6oibiie 27tn, HO MeHbIle 27(n+ 1) (n — 1emoe
YHCJI0), TO paccMaTpuBaeM YUCIO O = X — 27N U OTMedaeM Ha
€ANHUYIHOU OKPY>KHOCTU TOUKY P,.

KoopauHats! Touku P, paBHBI 110 OIIpeZie/IeHHIO COS @ U Sin @ U
(110 cBOMCTBaM IEPUOAUIHOCTU TPUTOHOMETPHUYECKUX QYHKITUH)
COBIIaZal0T COOTBETCTBEHHO C COSX U Sin x.

Eciu Touka P, jnexut Bo Il yeTBepTH, TO CTPOUM TOUKY, CUM-
MeTPUYHYIO eif OTHOCUTENILHO ocU opAUHAT. Eciu Touka P, jexxut
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Pewenus 3adau 7 u 8 duazHocmuueckoil pabomot

B IV ueTBepTH, TO CTPOMM TOYKY, CUMMETPUYHYIO €l OTHOCH-
TeqpHO ocu abcruce. Eciu Touka P, nexut B III yeTBepTH, TO
CTPOMM TOYKY, CHMMETPUYHYIO € OTHOCUTEJbHO Hadaua Koop-
JUHaT.

[MomyyeHHass IpU CUMMETPUM TOYKa OyzZeT JiexaTh B I 4derT-
BEPTHU.

OTmMmedaeM KOOPAMHATHI IOTyYeHHON TOUYKHU U, II0Ib3YACh IPU-
3HaKaMH PaBeHCTBA IPAMOYTOJbHBIX TPEYTOJbHUKOB, HaXOAUM
CHUHYC 1 KOCHHYC YMCJIa X C y4eTOM 3HaKa.

OzHuM U3 Haubosee pPaclpoCTPaHEHHBIX THUIOB HECIOXKHBIX
3a/la4 110 TPUI'OHOMETPUH fABJIAeTCA BhIYMC/IeHNe 3HaueHUH Tpu-
TOHOMEeTpHUYeCKUX QYHKIMH 110 3HaYeHUIO OHOM 13 HuX. [1pu pe-
IIeHUH 337124 9TOT'O THUIIA OOBIYHO MCIIONb3YETCS OCHOBHOE TPUTO-
HOMeTpUYecKoe TOX/IECTBO sin® a + cos> @ =1 U ero cieACTBUA:
1+tg?a= ctg?a+1= L

sinfa’

cos?a’

7. HaiizuTe 3HaueHVe BhIpaKeHUSA

22sin11°-cos11°
sin 22° ’

PemieHue. YIpocTuM BBIpa)KeHHE B YUCIWTeNe JAHHOU Jpo-
6u, mpuMeHUB GOPMYJTY CHHYCA YIBOEHHOT'O apryMeHTa:
22sin11°-cos11° =11(2sin11°-cos11°) = 11sin22°.

22sin11°-cos11°  11sin22° 11
sin22° T sin22° T 77

HatizeMm nckoMoe 3HaYeHue:
Omsem: 11.

8. HatiauTe tg 3, ecu sin 3 = \/il_o upe (g’ n).

o T
Pemenue. Halijem cHavana cosf3. U3 ycmoBusa ff € (5 ; Tt)

cylefiyeT, 4yTo [3 — yros BTOPOU YeTBepTH, moaToMy cos 3 < 0. U3
OCHOBHOI'O TPUI'OHOMETPUUYECKOI'O TOXAECTBa IOIy4YUM:

coszﬁzl—sinzﬁzl—(i)zzl Es L

/10 10 10
IMockonbKy cos 3 <0, To cos ff = _J%’ a
sin 3 3 ( 1 )
tgp = =—:|—7—) =-3.
8B = sF = 710 /10

Omeem: —3.



TpeHupoBouHas pabora 7

Bapuanrt 1

T7.1. HalizuTe 3HaYeHVe BEIpaXKeHUA

125sin150° - cos 120°.
T7.2. HaliguTe 3HaueHHWe BBIpAKEHUA

. 31 7T
6 6smT-cos?.

T7.3. Hatiiute 3HaYeHYE BBIPAKEHUS

8tg135° - cos(—300°).

T7.4. HatiiuTe 3HaUYeHNE BBIPAXKEHUA
11m
5
T7.5. HalizuTe 3HaueHue BbIpaXKeHUA

8tg150° - sin(—300°) - cos 720°.

8tg73—n~tg

T7.6. Halifute 3HaueHNe BBIpaXKEHUA

445in44° - cos 44°
sin 88° )

T7.7. Halifute 3HaYeHME BBIpAXKEHUSA
6c0s43°
sin(—47°)

T7.8. HaliguTe 3HaueHNe BbIpaKeHUs

12 cos(—300°).

T7.9. Hatizute 3HaueHe BBIpAXKEHUA

14sin 88°
sin44° -sin46° "

T7.10. HalizuTe 3HaYeHKe BbIpaKeHUA

cos? 44° 4 cos? 46°
— s
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T7.1

OTBeTHL:

T7.2

T7.3

T7.4

T7.5

T7.6

T7.7

T7.8

T7.9

T7.10

O6pa3el] HaTTMCaAHUS:
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OTBeTHI: Tpenuposounas paboma 7

BapuanT 2

T7.1 T7.1. HalizuTe 3HaueHue BbIpaKeHUA

16sin120° - cos 150°.

T7.2 T7.2. HalifuTe 3HaueHNe BbIpaKeHUA

3t . 4m
44/ 6cos 2 'Sin3.

T7.3. Hatizute 3HaueHNe BRIpaXKeHUA

6tg225°-sin(—390°).

T7.3

T7.4 T7.4. HaligjuTe 3HaueHNe BHIpXEHUA

107 177
4g73 8

T7.5 T7.5. Hatiziute 3HaYeHUe BBHIPAXKEHUS

6tg210° - cos(—330°) - sin 630°.

T7.6 T7.6. HatiuTe 3HaueHME BBIpAXKEHUS

35sin35° - cos 35°
sin 70° !

T7.7 T7.7. HaligyTe 3HaueHVEe BBIpAXKEHUSA

8 cos44°
sin(—46°)

T7.8. Haligjute 3HaueHNe BbIpaKeHUsA

4sin(—750°).

T7.8

T7.9 T7.9. HatifuTe 3HaYeHWe BBIPAKEHUS

12sin 66°
cos33°-cos57°"

T7.10. HatizuTe 3HaYeHUe BEIpaKeHUA

T7.10

sin®41° 4+ sin? 49°
—

O6pa3zel] HalTUCAHUS:

112/1314/5/6/7/8/90/—, 32




TpeHupoBouHas pabora 8

Bapuanr 1
o . 12 3¢
T8.1. HaiizuTe 26 sin a, ecjiv cos Q@ = 3% <a<2|.
T8.2. HatizuTe 13 cosa, eciu sina = 1—3 U~ < a<T.
. . 15 3¢
T8.3. Havigute 34sina, eciiu cosa = 1 AN <a<2m.

T8.4. Hatizure 50 cosa, ecnmm sina = % u 5 <a<T.

T8.5. HaiinuTe 3HadyeHue BhIpaxkeHMs 4 + 5tg?a - cos’a, ecau

. 1
smoa=——=

75

T8.6. Haiiaute 10 cos(g + a) ecmcosa=—-0,8uac ( T; an)

T8.7. Haiiaute 3HaueHue BEIpaxkeHus 6sin’ a, ecmy tga = /2.

T8.8. Hatiziute 3HaueHue BeIpakeHUsT 12 cos? a, ecau tga = V5.

T8.9. Haiizure 6cos a, ecmutga=2vV2u r<a < 377r

T8.10. HatiauTe 26sina, ecmu tga=2,4u nt<a < 37”

33

T8.1

OTBeTHL:

T8.2

T8.3

T8.4

T8.5

T8.6

T8.7

T8.8

T8.9

T8.10

O6pa3el] HaTTMCaAHUS:
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]
OTBeTHI: E Tpenuposounas paboma 8
]
E BapuanT 2
]
]
T8.1 | T8.L Hatizute 39 cos a, eciu sina = % u % <a<Tm.
]
i
]
]
1 - . 12 3n
T8.2 ! T8.2. HatiguTe 26 sin o, ecyiv cos a = 345 <a<2m|.
i
]
: 8 3
T8.3 ! T8.3. HatiguTe 17 cos a, ecu sina = 7 HT <a<o-.
:
]
]
]
T8.4 ! T8.4. Haiipure 100sin a, e cos a = —% 17 g <a<Tr.
:
]
]
T8.5 E T8.5. HaiiguTe 3HaueHMe BBIpakeHHA 5 + 6ctg?x - sin® x, ecmm
1
| cosa=-——=.
i V6
i
! o . (31 . .3
T8.6 ! T8.6. Hatigute 651n(7 + a), e sina=—-0,6 mac (E; ?)
i
]
]
]
T8.7 ! T8.7. Haiizute 3HaueHue BeIpaXkeHUs 4 cos? a, ecm tga = +/7.
i
]
]
TS.8 : T8.8. HatiziuTe 3HaueHUe BhIpaKEHUs 7 sin® a, ecnu tga =+ 6.
i
]
]
T8.9 | T8.9. Haiizure 10 cos a, ecu tga= 2v6u3dn<a< 777r
]
i
]
]
T8.10 | T8.10.8sina, ecm tga=0,75u —T<a<—7.
:
]
]
]
]
]
]
]
]

O6pa3zel] HalTUCAHUS:
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JlelicTBHSA C AeHMCTBUTEJIbHBIMH CTEIEHIMU
U MMOKa3aTeJbHbIMU BbIpaXKeHUSIMH.
Pemtenuda 3azad 9 u 10
BapuaHTa 1 AumarHoCTU4YeCKOi paboThI

JleBsiTOE U ZlecsiToe 3aZlaHusA JUAarHOCTHYECKUX paboT — 3aja-
YU Ha Ipeobpa3oBaHUe BBIPAKEHUN C JeHCTBUTEbHBIMU (Mppa-
LIMOHANbHBIMU) CTENeHsAMHU U IOKa3aTeJbHBIX BhIpaKeHUU (kak
y)Ke OTMeYasnoch, Mo/ MOKa3aTeNbHBIM BhIpayKeHUEM TTOHUMAeT-
cs1 BBRIpaXKeHue, coZieprkaliiee epeMeHHYI0 B TIOKa3aTesle CTEeHU
HEKOTOPOTO YKCja), a TAKKe Ha BBIYMCIEHUE 3HAYEHUN ToCes-
HUX IIPYU 33aJJaHHOM 3HA4Ye€HUH TepeMeHHOW. Y XOoTA 3azauu, co-
JleprKallye KOpPHU B ITOKA3aTeJIsIX CTeleHel, Ha EIMHOM 3K3aMeHe
He BCTpeYaroTcsi, IOTPEHUPOBAThCS B AEHCTBUAX C HUMU OyzeT
TTOJIE3HO — BE€/Ib TH AE€UCTBUSA, B CYIIHOCTH, HE OTIMYAIOTCS OT
JeWCTBUM C JTIOOBIMU APYTUMU CTETTEHIMU.

9. Haiifgute 3HaueHVe BbIpaKeHHUs

7V3.72-3,

Pemenue. ITo cBOMiCcTBaM cTelleHEH
7\/§ 72—\/§ — 7\/§+2—\/§ — 72 = 49,

Omasem: 49.

10. Haiifute 3HaueHNe BBIpAXKEHUA
g(x—9)
glx—11)°

ecnmu g(x) =8*.

PerteHue. BhITOTHUM TIOACTAHOBKY M BOCIIOJIb3yEMCS CBOM-
gx—9) g
glx—11) ~ gx-11

CTBaMHU CTeIeHel: =8 9--11) —g2 _@q,

Omeem: 64.
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OTBeTHL:

TpeHupoBouHas pabora 9

33¢§—1 . 31—¢§ . 32«/5—1‘

|
|
|
|
|
|
|
|
| BapuanT 1
|
|

T9.1 1 T9.1. Haiiiute 3HaYeHVE BBIpAKEHUSA
|
! 60 6277°.
|

T9.2 ' T9.2. HaiiiuTe 3HaueHHe BBIpaXKEHUA
|
5 V)"
|

T9.3 | T9.3. HaliguTe 3HaueHUe BbIPAKEHUS
i 67
: 6v7-1"
|
|

T9.4 i T9.4. Haiigute 3Hau€HUE BRIPAKEHUS
| 2¥5.575
! .
! 10v5-2
|

T9.5 | T9.5. HatiziuiTe 3HaYeHHE BbIPAXKEHMSI
|
: (7/38-6) V38,
|
|

T9.6 I T9.6. HalizuTe 3Hau€HNe BHIPDAXKEHUA
! VI Z
! (162)7.
|

T9.7 i T9.7. HatiiuTe 3HaYeHWE BHIPAKEHUS
| V5,3
i (97%)2%.
|

T9.8 i T9.8. Hatizute 3HaueHNe BEIpaXKeHUA
| 111+
| 11/1-1
|

T9.9 i T9.9. HatiziuTe 3HaYeHVE BHIPAKEHUS
E 92—V 52+VT0_
|

T9.10 i T9.10. HatizuTe 3HaueHVe BEIpaXKeHUA
i
|
|
|

O6pa3zel] HalTUCAHUS:
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T9.1.

T9.2.

T9.3.

T9.4.

T9.5.

T9.6.

T9.7.

T9.8.

T9.9.

Tperupogounas paboma 9
BapuaHnT 2

Hafmm‘e 3Ha4Y€HNE BbIpa’X€HUA

11V, 1127V,

Hafmm‘e 3Ha4Y€HME BbIpa’X€HUA

(10¥3) 73,

Haﬁ,ﬂ;HTe 3Ha4Y€HHE BbIpaXX€HUA
76
7v/6-1"
HaﬁﬂI/ITe 3HAYE€HME BbIpAXKEHUA

377477
12v7-2 °

HaﬁﬂHTe 3HAY€HUE BbIpA’KEHUA

(6\/5—7) w/ﬁ+7'

HaﬁﬂHTe 3HAYE€HUE BbIpAKEHUA
V6, 5

(175)%.

Haﬁ,ﬂ;HTe 3Ha4Y€HHE BbIpa’X€HUA
V7.6

(8777,

HaﬁﬂHTe 3HAYE€HUE BbIpAKEHUA

13\/ﬁ+1
13VB-1°

Hafmm‘e 3Ha4Y€HME BbIpa’X€HUA

111—\/ﬁ . 111+\/ﬁ'

T9.10. HatizuTe 3HayeHUe BbIpaKeHUA

54\/2—1,51—\/5 . 53\/2—1.
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OTBeTHL:

T9.1

T9.2

T9.3

T9.4

T9.5

T9.6

T9.7

T9.8

T9.9

T9.10

O6pa3el] HaTTMCaAHUS:
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OTBeTHL:

TpenupoBouHasa pa6ora 10

|
|
|
|
|
|
|
|
i Bapuanr 1
|
|
T10.1 i T10.1. HaiiauTe 3HaYeHUe BHIPAKEHUsA
|
' x+5%T1.257 nmpux=7.
T10.2 i T10.2. HatizuTe 3Ha4eHVe BRIpaXXKeHUA
| x-7%73.492 nmpu x = 4.
|
|
T10.3 E T10.3. HaiiauTe 3HaueHHe BbIpaKeHUs
|
: (bﬁ)Zﬁ npu b = 2.
|
|
T10.4 i T10.4. HaiizuTe 3HaueHue BBIpQXKEHUA
|
! 2V5
pvs
E % mpu b = 0,5.
|
T10.5 | T10.5. HaiifuTe 3HaYeHVe BRIPAKEHUA
: bﬁ+7
| —
: PaaT mpu b = 0,2.
T10.6 i T10.6. HatiziuTe 3HaueHNe BBIpaKeHUA
| V3+2)V3-2 _
E (b¥°+?) npu b = 0,4.
|
T10.7 i T10.7. Haligute 3HaYeHUE BBIpAXKEHUS
E x+6**1: 36 mpux =>5.
|
|
T10.8 i T10.8. HaiiguTe 3HaYeHVe BHIPAXKEHUS
E x 1 52t1.25%" 1 ppy x = 25.
|
|
T10.9 i T10.9. HaiizuTe 3Ha4YeHME BhIpAKEHUS
|
| fx=7) _ X
E m, eciu f(x) = 5%.
T10.10 | T10.10. Haiigure 3HaueHUe BBIpQKEHUA
|
! glx—7)-2(7,5—x), ecmm g(x) = 25",
E
O6pazel] HarTucaHus: '
1(2{3/4/5/6/7/8/9/0/—, 38




T10.1.

T10.2.

T10.3.

T10.4.

T10.5.

T10.6.

T10.7.

T10.8.

T10.9.

Tpenuposounas paboma 10
BapuaHnT 2
Haiizute 3HaueHVe BhIpasKeHUA
x+23*2.87% mpux = 6.
Haiizute 3HaueHMe BbIpakeHUs
x-6%7°.36%2 mpux = 8.
Hatinute 3HauYeHe BbIpaXKEHUA
3
(b**)2 mpub=3.

HaﬁﬂI/ITe 3HAUYEeHHe BI:Ipa}KeHI/IH
(2/6)"
b14

mpu b = 0,1.

Hafmn’re 3Ha4Y€HNE BbIpaXXE€HUA

bJH+11

m pu b= 0,4.

Haiizure 3HaueHNEe BHIPQKEHUSA
(bV154) V54 1pub =0,8.

HaiizuTe 3HaYeHHe BHIPAXKEHUA
3x+5%*1: 252 nmpux = 4.

HaﬁﬂHTe 3HAYE€HHME BbIpAXKEHUA

x 1253472 npu x = 64.

Hafmn’re 3Ha4Y€HME BbIpaXKE€HUA

f&x=9)
f(x—8)’

ecnn f(x) = 4%.

T10.10. Haiiziure 3HaYeHNEe BbIPAXKEHUS

glx—6)-g(6,5—x), ecmug(x)=36".
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T10.1

OTBeTHL:

T10.2

T10.3

T10.4

T10.5

T10.6

T10.7

T10.8

T10.9

T10.10
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HeticTBusa ¢ jorapudmamu
U JjorapupMUUYeCKMMM BbIpAXKEeHUSIMH.
Pemenusda 3azau 11 u 12
BapuaHTa 1 JuarHOCTUYECKOi paboThI

[Tpu moBTOpEeHNM TeMHI «[Ipeobpa3zoBaHue JorapupMUIeCKUX
BBIpakeHUN» (3azauun 11 1 12 gmarHocTudeckux paboT) ciaeayeT
BCIIOMHHUTb PsJl OCHOBHBIX GOPMYJI, CBI3aHHBIX C JIOrapudpMamMu:

a%%b =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),
logcab:blogca (a>0,c>0,c#1),
logcda=%logca (@a>0,c>0,c#1,d#0),

1 log.a
0g,d = 7——— U, B 4aCTHOCTHU
&b log.b ’

1
logab——logba (@a>0,b>0,c>0,b#1,c#1),
@%b =plo8:? (¢ >0,b>0,c>0,c#1).

BosnbmMHCTBO 3aZiaHuii Ha Mpeobpa3oBaHUe JoTapupMude-
CKUX BBIP@XXEHUI U BBIYHUCIEHUE UX 3HAYEHUI MOXKHO OTHECTU K
OZIHOM U3 CJIEAYIOMINX TPYIIIL:

— yIpasKHEHUS HA HETIOCPEACTBEHHOE MCIIONIb30BAHUE OTIpe-
JleJIEHVST ¥ CBOMCTB JIOrapudMOoB,

— yIpa)kHEHUs Ha BBIYMC/IEHUE 3HAYEHUA JTOrapudMUIecKo-
T'0 BBIPA)KEHUS 110 JAHHOMY 3Ha4Y€HHUIO [IPYTOTO BBIPAXKEHUSA WJIH
Jorapudma.

Tak, HaTpUMep, JJiA TOTO YTOOBI HAWTH 3HAYEHUE BBHIpAXKE-
nns (6/°6767)°87 | nocraTouHo BOCIONB30BATHCA CBONCTBOM CTe-

y b
neneit (a®)°= (a)” u mpeo6pazoBaTh JAHHOE BHIPAKEHUE TaK:

(6log7 67)10867 — (6log67)108767 — 7l0g;67 — g7

11. HatizuTe 3HaYeHWe BBIPAKEHUS

11-6'°82,

40



Pewenus 3adau 11 u 12 duaznHocmuueckolii pabomuwt

Pemrenue. [IpyuMeHUB OCHOBHOE JIOTapUPMHUYECKOE TOXKE-
cTBO a'°%:? =b, momyunm: 11-6'°82=11-2=22.

Omeem: 22.

12. HatiguTe 3HaYeHWE BBIPAXKEHUS

3
log,(ab”),
1

ecnu logy a = 2

Pemrenue. V3 ycioBUA CIIEAYET, YTO d U b — TONIOKUTETbHBIE
gucia, omindHble OT 1. [ToCcKOIbKY TorapudM Mpou3BeeHU AByX
MTOJIOKUTETHHBIX YHCEJT pABEH CyMMe JIOTapUPMOB THUX YHCEN IO
TOMY >K€ OCHOBAHUIO, ITOMYyIHM:

log, (ab®) = log, a +log, b> = 1+log, b>.

[TocnezoBaTenbHO IPUMeHAS GOPMYIIBL

b_ _ 1
log.a’ =blog.a u log,b= Tog, @’
HaXOZAM:
3 _ _ 1
1+log,b” =1+3log,b=1+3 fogy a’
ITo ycnosuto log,a = %, 3HA4YUT, UCKOMOe 3HauyeHHe paBHO
1+3-7=22.
Omeem: 22.

41



OTBeTHL:

TpenupoBoyHas pa6ora 11

)
)
)
)
)
)
)
)
i Bapuanr 1
)
)
T11.1 i T11.1. HatiuTe 3HaueHWE BBIPAKEHUS
)
! logg 0,9 +log, 40.
)
)
T11.2 | T11.2. HalizuTe 3HaYE€HNUE BbIPDAKEHUS
)
! log, 4,9 —log,0,1.
)
T11.3 i T11.3. Hatiute 3HauYeHUe BBIpAXKEHUA
| 12783,
)
)
T11.4 i T11.4. Haiizure 3HaueHye BBIpQXKEHUA
)
: 910g3 2 .
)
)
T11.5 i TI11.5. Berauciute 3HaveHHe BbIpakeHus logg 27.
|
)
)
)
)
T11.6 i T11.6. Berumcinre sHaYeHUE BHIPAKEHVST
)
1 log, 310832
! (3 ) .
)
T11.7 i TI11.7. BeI4mC/IHTE 3HAYEHHE BBIp&KEHUA
)
i log: 36.
] 6
)
T11.8 E T11.8. BeruucinTte 3HaYeHVe BBIpAXKEHUA
| log: V7.
: 7
)
T11.9 i T11.9. Haiigute 3Ha4eHUE BBIpAYKEHUA
)
! log; 36 .
! log; 6
)
T11.10 E T11.10. Haligute 3HaueHNe BBIpaXKeHUA
i log,s 7
E logs 7 *

O6pa3zel] HalTUCAHUS:
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Tpenuposounas paboma 11
BapuaHnT 2

T11.1. Hatigute 3HauYeHUe BhIpaKEHUS
log, 0,3 +1og, 120.

T11.2. Haiifute 3HaueHNe BbIpAXKEHUA
lg2—1g0,2.
T11.3. Hatigute 3HaueHNe BBIpaXKeHUSA

17-11%812,

T11.4. HaiizuTe 3Ha4eHHe BHIpayKeHUA
49'0873,

T11.5. Beruuciute 3HaYeHUE BbIPAXKEeHUA

log, 8.

T11.6. Beruuciure 3HaYeHUe BHIpaXKEHUS
(-7log5 6)log6 5 .

T11.7. BeryncauTe 3Ha4YeHUE BBIPAXKEHUA
log1 49.
7

T11.8. Berunciure 3Ha4eHNE BEIPAXKEHUA

log% \/g

T11.9. Haiiiute 3HaYeHNE BHIPAXKEHUSA

log,121
log, 11 °

T11.10. Haligute 3HaueHNe BBIpaXKeHUA

logss 5
logy 5 °
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T11.1

OTBeTHL:

T11.2

T11.3

T11.4

T11.5

T11.6

T11.7

T11.8

T11.9

T11.10

O6pa3el] HaTTMCaAHUS:

z

3415

6|7

89

0-




OTBeTHL:

TpeHupoBoyHass pabora 12

|
|
|
|
|
|
|
|
| BapuanT 1
|
|

T12.1 i T12.1. Haitaure log, (ab), eciu log, b=>5.
|
i
|
' b

T12.2 i T12.2. Haiigure log, o ecmm log, b=—4.
i
|
i

T12.3 i T12.3. Haitgure log, (ab), ecm log, a = %.
|
i
i

T12.4 i T12.4. Haiizure log, %, eciu logy a= %
|
i
i

T12.5 i T12.5. Haiigure log, (ab®), ecnu log, b=-2.
i
|
|

T12.6 E T12.6. Hatizure log, %, ecnu log, b=3.
i
|
i 3

T12.7 | T12.7. Haifgure log, %, eciu log, a="7.
i
|
|

T12.8 i T12.8. Haiizute 3HaueHUe BHIpAYKEHUA
|
: log, (a\/g), ecnu log,a = %
|

T12.9 i T12.9. Haiizute 3HaueHUe BHIpAKeHUA
|
E log, 5\/%, ecnu log, b = 6.
|

T12.10 E T12.10. HaiizuTe 3HaueHre BbIpaKeHUs
|
| log, Va2, ecm logya = %
|
|
|

O6pazel] HarTucaHus: '
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|
Tperuposounas paboma 12 E OTBeTHI:

|
BapuaHnT 2 E
|

T12.1. Haiigure log, (a®b), ecnu log,b=6. E T12.1
i
|
b? :

T12.2. Haiigure log, —, ecmu log, b=—3. 1 T12.2
i
|
i

T12.3. Haiigure loga(abz), ecnu log, a= % ! T12.3
i
|
|
a’ 1 |

T12.4. HatizuTe log, 7> ecm log,a= 7 , T12.4
|
i
i

T12.5. Haiigure log, (a®b®), ecru log, b=—3. ' T12.5
i
|
4 i

T12.6. Hatizute log, %, eciu log, b=2. ! T12.6
i
|
i

T12.7. Hatizure log, l%’ ecmu log, a=6. ' T12.7
i
|
|

T12.8. Haiizute 3HaUeHUe BBIpaKeHUA  T12.8
|
|
log,(bva), ecmulog,a= % :
|

T12.9. HaiianTe 3HaUeHNEe BbIPAXKEHUS I T12.9
- i
log, ui/;, ecmu log, b = 11. '
|

T12.10. Haiizute 3HaueHUe BBIpAXKEHUA i T12.10

|
log, Va*b3, ecmlog,a= —%. :
|
i
|
|
|
|

O6pa3el] HaTTMCaAHUS:
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OTBeTHL:
JuarHoctudeckas pa6ora 1

]
]
]
]
]
]
|
! Bapuanr 1
]
A1.1 E J1.1. Haliiute 3HaUYeHME BBIpXKEHUSA
i (432% —5682) : 1000.
]
1.2 E J1.2. HaiizuTe 3HaueHNe BbIpaKeHUs
E b> :b°-b® mpub = 0,01.
]
1.3 E J11.3. Haiizute 3HaueHVe BBIpa)KeHUA
| 1,23-45,7
! 12,3-0,457"
]
J1.4 | [1.4. HaiizuTe 3HaYeHHWE BHIPAXKEHUA
]
! 2 1 1 _
E a(36a —25)(—6aJr5 6a—5) npu a = 36,7.
1.5 | JI1.5. HatizuTe 3HaueHUNe BBIpQKEHUA
]
| (7-2v3)(7+2V3).
]
]
1.6 i 1.6. HaiizuTe 3HaYeHME BHIpAXKEHUA
1 57 mpua= 0,4.
|
J1.7 : [1.7. HaiizuTe 3HaueHre BbIpaKeHUs
| 55in 98°
' sin49°-sin41°"
1.8 | 7118, Hailgure
]
: 4sin(57n+a), ecmu sina = —0,6 ua € (n;‘%r).
]
]
1.9 | [I1.9. Haiiaute 3HaYeHUE BHIPAXKEHMS
E 53v7-1.51-v7 . 52v7-1
]
]
J1.10 | J11.10. Haiiiute 3HaUYeHNE BRIpAXKEHUSA
]
]
| 2x—1 . X . — i
: 7 149" 1 x IpU X = 7.
]
O6pazel] HarTucaHus: '
1/12/34/5/6/7/8 90—, 46




|
JAuaznocmuueckas paboma 1 E OTBeTHI:
|
J1.11. BeryrciuTe 3HaYeHWe BeIpaxkeHus log, 8. E A1.11
|
J11.12. Haiizure i
log, 5—3, ecmu log, b = 5. E Al12
|
|
BapuanT 2 '
|
J1.1. Haliiute 3HaYeHNE BBIPAXKEHUSA i J1.1
(4462 — 554) : 1000. i
|
[1.2. HaiiaiuTe 3HaYeHUe BBIpQXKEHUA i 1.2
b*:b7-b> mpub = 0,02. !
|
[1.3. Haiizute 3HaueHNe BHIPAKeHUA !
32,1-0,654 E AL3
3,21-654 ° :
") |
[1.4. Haiinute 3Ha4eHUe BHIPAXKEHUA i 1.4
2 1 1 ) _ |
a(9a“—100) (3a+ 10 3210 npu a = 3,45. :
|
J1.5. BeImtoTHUTE AeHCTBUA: /1.5
|
(4-3v2)(4+3v2). i
|
J11.6. HaiiaiuTe 3HaueHHe BbIpaXXeHUS : A1.6
|
a6,6 :
g5 mpua= 0,8. H
|
J11.7. HaiiznTe 3HaUeHUEe BbIpAXKEHUS i 1.7
7sin 96° !
sin48°-sin42°" !
J11.8. Haiizure 1.8
|
|
6sin(77n+a), ecmm sina = —-0,8ua € (3771;271). !
|
J1.9. HaiizuTe 3HaueHNe BbIpaKeHUs E J1.9
85‘/6_1~81_2‘/€ . 83‘/6_2. i
|
' O6pasel HaMUCAHUA:
47 1/2/34/5/6/7 8 90—




OTBeTHI: JAuaznocmuueckas paboma 1
J1.10 J11.10. Haiifute 3HaueHNe BBIpXKEeHUA
2x—1 . X . — l
6 136" 1 x IpU X = 5.
A1.11 J1.11. BeruuciuTe 3HaYeHNe BhIpakeHuU: logs, 16.
1112 [1.12. Hatigute
log, %, ecnu log, b = 3.

O6pa3zel] HalTUCAHUS:
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OTBeTHL:
JuarHoctudyeckas pabora 2

]
]
]
]
]
]
|
Bapuanr 1 !
]
J12.1. HaiiainTe 3Ha4eHNEe BbIPAXKEHUS E 2.1
(512)° : 577, !
]
]
J12.2. Hatiaute 3HaueHUe BhIpaKeHUs E 2.2
(4b)% :b°-b°> nmpub = 128. !
]
[2.3. HaliiuTe 3HaU€HNe BHIPAXEHUA  12.3
]
4 o1 I
(27_2’5) " 70 E
[12.4. Hatizute 3HaueHUe BhIpaKEHUS v 2.4
]
2_ _1 L) _ — |
(9b* —49) (555 — 3555 ) +b—13 mpub =345, i
]
J12.5. BEITIOSTHUTE AeMCTBUS: E 2.5
2 ]
(8v11) !
88 - :
[12.6. Hatiaute 3HaueHUe BhIpaXKeHUS v J12.6
]
1 542 !
bs-(bs)” npub=4. i
J12.7. HatizuTe 3HaYeHYE BBIPAKEHUS i A2.7
5sin 74° :
cos37°-cos53°° :
]
J12.8. Hatigute V2.8
1 |
—BSin(n—a)—cos(g—a), eciu sina:—g. |
]
]
]
J12.9. HatiauTe 3HaYeHNe BBIPAKEHUS ! 2.9
]
93v7-1,g1-V7 !
]
[12.10. HaiizuTe 3HaueHHe BhIpaXKEHUS E 2.10
x-3%T1.9™* nmpux=>5. E
]
' O6pasel HaMUCAHUA:
49 1]2[3/4/s]6/7/8/9/0/-




7.

]
OTBeTHI: E JuazrHocmuueckas paboma 2
]
A2.11 E J2.11. Beruucavre 3Ha4yeHUE BEIpAXKEHUA
]
! log: v11.
\ 11
712.12 i [12.12. Haiizure
E loga(azbs), ecnu log, b = —2.
]
E BapuanT 2
]
2.1 E J12.1. HaiizuTe 3HaueHNe BbIpaKeHUs
: (222)4 . 289.
]
112.2 \ J2.2. HaiizuTe sHaueHUe BBIpQXKEHUA
¢ ]
: (3h)*: b -b® npub =162.
]
! 2.3. HaliauTe 3HaUEHUE BHIPAKEHUA
A2.3 | 5 1
] D——
! (77 -7,5): 22
2.4 i [2.4. Hatizute 3HaueHNe BEIpaXKeHUA
H 2 1 1 ) _ _
: (49b 9)(—71)_3 7543 ) tb—5 mpub=542.
J12.5 E J2.5. BEITIOTHUTE AEUCTBUA:
5 (7V13)
! 91 -
2.6 ' [12.6. HaliauTe 3HaueHUe BhIpAKEHUA
]
| b_%-(bg)4 npub=7.
]
2.7 i J2.7. HaiiauTe sHaueHHe BBIpAXKEHUA
]
! 3 cos2°
! sin44°-sin46°"
2.8 i J12.8. Hatigute
E —5cos(n+a)—251n(37n+a), eCcJIN Cosa = _1
]
2.9 | [12.9. Haiaure 3HaYeHUE BBIDQKEHUSA
]
: 33\/3—2 _272—\/5.
E
O6pazel] HarTucaHus: '
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Juaznocmuueckas paboma 2 OTBeTHI:

[12.10. HaiizuTe 3HaueHNe BhIpaXKEHUS 2.10

5x-2%%3.47 mpu x = 3.

J12.11. Borunciaure 3Ha4eHNe BEIDAXKEHUS 12,11

log 1 V13.
13

A2.12. HaﬁﬂHTe A‘z'lz

log,a®b?, ecmulog,b = —5.

O6pa3el] HaTTMCaAHUS:
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OTBeTHL:
JuarHoctudeckas pabora 3

]
]
]
]
]
]
]
E Bapuanr 1
]
3.1 \ [13.1. HaiiiuTe 3HaUYeHVE BBIPAKEHUS
]
! 63 . (77"
i (49°)°: (77).
3.2 E J13.2. HatizuTe 3HaueHUe BhIpaXKeHUs
| 2a®*: 2a'YH) mpua = 11.
]
]
3.3 i [3.3. HaiizuTe 3Ha4eHUE BBIDAXXEHUA
]
! 4 5
| (27—1,2)-53.
3.4 E [13.4. Hatizute 3HaueHUe BhIpaXKeHUs
| a+6b nl—a
| atb’ MR =™
]
3.5 | J13.5. HaiiiuTe 3HaUeHVE BBIPAXKEHUS
]
]
E v/ 1012 — 202,
3.6 E [13.6. HaiizuTe 3HaueHUe BhIpaKeHUs
' Ya'ya
| ava _
E aa npu a = 1,25.
3.7 E [13.7. Hatizute 3HaueHUe BhIpaKeHUs
]
: 6v3-cos(—330°).
]
. 5 3n
3.8 ! 713.8. Haiizure tg a, -2 e( ;—).
A E pil| auzuTe tga, ecu sina NS HaE(m; =
E
3.9 i [13.9. HalizuTe 3HaYeHMe BHIPAXKEHUA
| 0,5
| 2-VD
]
3.10 | /13.10. HaiizuTe 3HaY€HWe BHIPDAXKEHUA
E b3ﬁ+2 b 6
npu b =
: Co
O6pazel] HarTucaHus: '
112|34/5/6/7/8/9/0/—|, 52




JAuaznocmuueckas paboma 3

J13.11. Hatigure 3HaueHNe BBIpaXKeHUA
log, 8,1 +1og, 10.
J13.12. HaiiguTte
log, (@®b), ecmm log, b= —7.

BapuaHnT 2

[13.1. HaiiiuTe 3HaUYeHVE BBIPAKEHUS
(3657 : (6°)7.
J13.2. Haiizute 3HaYeHVe BBIPAKEHUS
(3a”)? : (3a' npu a = 8.

[13.3. HaiiauTe 3HaueHre BbIpaKeHUs
1 11
(57 —2,4) 212,
[13.4. HalizuTe 3HaueHue BbIpaKeHUA

5a+b
a+b’

[13.5. HaiiiuTe 3HaueHVe BhIpaKeHUSA

V1252 — 442,

J13.6. Hatizute 3HaueHUe BhIpaKeHUs
24/ %8/q

a'$/a
[13.7. Hatizute 3Ha4eHUe BBHIPAKEHUS

3v2-sin(—315°).

ecau % = 3.

npu a = 2,5.

1 3z
3.8. HatiguTe tga, eciii cOSA=—— U A € (7‘5; —)
[13.9. HatizuTe 3HayeHue BBIpaXeHUA
0,212
5B

53

OTBeTHL:

J13.11

A3.12

3.1

3.2

/3.3

J13.4

3.5

3.6

A3.7

[13.8

A3.9

O6pa3el] HaTTMCaAHUS:

z

3|4/5/6/7/8,9/0|—,




OTBeTHI: JAuaznocmuueckas paboma 3

3.10 [13.10. HaiizuTe 3HaueHVe BhIpaKeHUS

b4‘/§+3

mpu b = 4.

(bV5)*
A3.11 J13.11. Hatigure 3HaueHNe BBIpaXKeHUA

log; 4,9 +1og; 10.

J13.12 J13.12. Haiigure

log,ab®, ecnulog,b = —8.

O6pa3zel] HalTUCAHUS:

12[3[u[s/6[7[8]9/0[-, 54




OTBeTHI:
JuarHoctudeckas pabora 4

]
]
]
]
]
]
|
Bapuanr 1 !
]
J14.1. Haiizute 3HaYeHUe BBIPAXEHUS i J4.1
230 . 631.332, i
]
]
J14.2. Hatizute 3HaYeHUe BhIpaXKEHUS E 4.2
]
6x- (3x'2)° : (3x°)* mpumx = 75. !
]
J14.3. Hatizute 3HaueHUe BhIpaKeHUs 1 4.3
]
4.4 !
45 ‘9 E
J14.4. Hatigyte 3HaYeHUe BBIpaXKeHUSA E 4.4
al3.q 18 1
P mpua=9. E
J14.5. Haiizute 3HaYeHVe BBIpAKEHU i 4.5
]
3 6
vV 49- v 49. E
J14.6. HatiyiTe 3HaueHUe BhIpaXKEHUS ! 14.6
]
7VX—=5 5VX o _ |
NG +— +3x—4 npux=3. :
]
J14.7. Halimute 3HaueHUe BBIpAXKEHUSA - d4.7
5cos33° E
sin(—57°) " !
J4.8. HatiguTe tg o ecnncosa:LHaG(B—n'Zn) : 4.8
8. ga, 713 5 . : .
|
|
[14.9. Hatizute 3HaueHUe BRIpaXKeHUs 1 4.9
6v3.7"3 E
2251 !
J14.10. Hatizure 3HaYeHVE BBIPAKEHUS i 14.10
]
b‘/§ 23 |
7( bz mpu b = 5. i
]

O6pa3el] HaTTMCaAHUS:

55 1(2/34)5/6/7/8/9/0/-|,




]
OTBeTHI: E JluazHocmuueckas paboma 4
]
J4.11 E J4.11. Haiifute 3HaueHNe BhIpXKEeHUA
| log,, 17
E logy,, 17°
J4.12 | 4.12. Haiizure 3HaYeHUe BBIpQXKEHUA
]
]
a 1
E log, 3\/;, ecnu logya = -3
]
E BapuanT 2
]
J4.1 E J14.1. HaitizuTe 3HaueHUe BhIpaXXeHUs
| 440 : 20%1.5%2,
]
J14.2 i [14.2. HaliuTe 3HaYeHWE BRIPAKEHUS
* ]
! 3x- (4x1H)* (4x16)3 npu x = 50.
| J14.3. HatizuTe 3HaYeHUe BBIPAKEHUS
J4.3 ' 8 g
] 8_ . =
! 9°9°
' 4.4. Haiizute 3HaYeHUe BhIpQKEHUA
4.4 A A P
| al®.q 2!
i = npu a = 8.
J14.5 i [4.5. HaliuTte 3HaYeHNEe BHIPAKEHUS
]
: V25 ¥/25.
]
114.6 i J4.6. HalizuTe 3HauYeHNe BBIPAKEHUA
° 1
! 9x—=7 7%
! ———+—+2x—7 mnpux=23.
| IR
4.7 | [04.7. Haiigure 3HaYeHue BBIpAXKEHUA
]
! 4sin37°
! cos(—53°) "
]
4.8 E J14.8. Hatigure tg a, ecmu sina = \/iz_9 naec (%, 7':).
|
|
4.9 ! J14.9. Hatizute 3HaYeHYEe BRIPAKEHUS
! 5v7.gV7
: 4072 "
O6pazel] HarTucaHus: '
1/2/3/4/5/6/7/8/9/0/—, 56




Juaznocmuueckas paboma 4 OTBeTHI:

J14.10. Hatizute 3HaueHUe BHIpaXKEHUS J4.10

V5y3v5
(CA0 mpu b = 3.

b12

J4.11. Haiifute 3HaueHNe BhIpQXKEeHUA J4.11

log;, 13

logy4,13°

J14.12. Haiiznte 3HaUeHNEe BbIPAXKEHUS J4.12

log, 5\/%, ecnu logy a = —%.

O6pa3el] HaTTMCaAHUS:

5 12[3[u]5/6/7[8]9/0[-




OTBeTHL:
JuarHoctudeckas pabora 5

Bapuanr 1

5.1 J15.1. Haliute 3HaYeHME BBIpXKEHUSA

512 . 824 . 511 '825.

5.2 J15.2. HalizuTe 3Ha4eHWe BBIDAKEHUSA

Qa)d:d-a® npua = 1,5.

15.3. HaiiiuTe 3HaUeHVEe BRIpAXKEHUS

57%2—-0,57>
57,57

5.4 J15.4. Halizute 3HaYeHVE BBIPAXEHUS

(3)(')3 . x—ll
x~7-2x72

npu x = 4.

5.5 J15.5. Haiiute 3HaueHNE BBIpXKEHUA

V7
J15.6. Haiiainte 3Ha4eHNe BBIPAXKEHUS
V81¥b
——— 1npub=>5.
b p

J15.7. Haiizute 3Ha4eHNe BBIpAKEHUS

5.6

42 cos STH cos S?H

5.8 J15.8. Haiiinte 3HaYeHNEe BBIPAXEHUS

3cosa—4sina

2sina—5cosa’ ecm tga = 3.

5.9 [15.9. HaiiinTe 3HaUeHNEe BbIPAXKEHUS

(7 (3)) 7

[15.10. Haiifute 3HaueHMe BBIpAXKEHUA

15.10

9x+11 . 23X+8

npu x = 2.

32x+21 . 4x+4

O6pa3zel] HalTUCAHUS:

112/1314/5/6/7/8/90/—, 58




Juaznocmuueckas paboma 5

J15.11. HatiguTe 3HaueHre BBIpaXKeHUS

logy ¢ 3-10g; 1,25.

J15.12. Hatigute 3HaYeHME BBIPAXKEHUS

4
logc(%), eciu log, c = 4, log. b = 3.

BapuaHnT 2

J15.1. Haliute 3HaYeHME BBIpXKEHUSA
617 . 727 . 616 . 728

J15.2. HaiiauTe 3HaueHNe BhIpaXKeHUS

Ba)?:d’-a®

mpua = 6.

[15.3. HaiizuTe 3HaueHVe BBIpaKeHUSA

78%—0,78>
78,78

5.4, HalizuTe 3HayeHue BbIpaKeHUA

(2X)4 . X—13
x77-3x73

npu x = 9.

J15.5. Haiiute 3HaYeHNE BBIPAKEHUS

1% 3%

1

Vs

J15.6. Haiizute 3HaueHue BhIpaXKeHUs

V493b

b'VD

ub=2.

[15.7. HalizuTe 3HaueHue BbIpaKeHUA

7T

7T

64/ 65sin — sin —-.

4

3

J15.8. HaiizuTe 3HaueHue BIpaXKeHUS

4cosa—3sina
5sina—4cosa’

59

ecnu tga = 4.

A5

q1

OTBeTHL:

As.

As.

1

J15.

As.

J15.

As.

J15.

6

J15.

7

J15.

O6pa3el] HaTTMCaAHUS:

z

3

Yy

2

6|7

89

0-




OTBeTHI: JAuaznocmuueckas paboma 5

5.9 15.9. HaiiauTe 3HaueHre BbIpaKeHUs

()"

15.10. Haiiiute 3HaYeHNE BHIpAXKEHUSA

A5.10

49x+6 . 55x+6

72x+11  952x+s mpu x = —1.

5.11 J15.11. HatiguTe 3HaueHne BBIpaXKeHUS

log, 4 5-logs 2,5.

J15.12. Haligute 3HaueHNe BBIpaXKeHUA

5
logc(%), eciu log, c = 5, log. b = 4.

O6pa3zel] HalTUCAHUS:

1(2/34)5/6/7/8/9/0/-|, 60




Bapuasr 1.

12. 22.

BapuasnT 2.

12. 31.

Bapuanr 1.
BapuasnT 2.

Bapuasr 1.

10. 79.

Bapuasnr 2.

10. 97.

Bapuasr 1.
BapuasnT 2.

Bapuasr 1.
BapuasnT 2.

Bapuasr 1.
BapuasT 2.

Bapuasr 1.
Bapuasnr 2.

Bapuasr 1.
BapuasT 2.

Bapuasr 1.
BapuasnT 2.

Bapuasr 1.
BapuasT 2.

=

OTBeThI

JluarHocTu4eckas pabora

.108. 2.270. 3.7. 4.25. 5.91. 6.49. 7.11. 8.-3. 9.49. 10.64. 1L 22.

.750. 2.100. 3.19,6. 4.0,4. 5.91. 6.36. 7.6. 8.—4. 9.27. 10.81. 11.39.

TpenupoBouHas padora 1 (T1)

577000. 2.-—-7900. 3.—-6. 4.1000. 5.49. 6.25. 7.180. 8.36. 9.7. 10. 36.
987000. 2.—-6700. 3.—8. 4.1000. 5.36. 6.49. 7.245. 8.75. 9.9. 10.400.

TpeHnpoBouHas pabora 2 (T2)
. —2801. 2.133. 3.610. 4.-1102. 5.22000. 6.10. 7.500. 8.0,1. 9.135.

1. —2799. 2.351. 3.702. 4.-1218. 5.90000. 6.5. 7.990. 8.0,01. 9.96.

TpeuupoBouHas pabora 3 (T3)

.23, 2.41,58. 3.76. 4.-1432. 5.7. 6.8. 7.8. 8.2. 9.49. 10. 144.
.34, 2.23,76. 3.67. 4.-1534. 5.8. 6.10. 7.2. 8.3. 9.36. 10.224.

TpeHupoBouHas pa6ora 4 (T4)

.0,25. 2.25. 3.100. 4.3. 5.-6,4. 6.24,4. 7.181. 8.2. 9.-1400. 10.130.
.0,04. 2.100. 3.50. 4.2. 5.-7,2. 6.44,2. 7.211. 8.3. 9.-320. 10.650.

TpenupoBouHas pabora 5 (T5)

.96. 2.7. 3.9. 4.17. 5.1. 6.0,6. 7.4. 8.6. 9.3. 10.28.
.84. 2.24. 3.7. 4.7. 5.0,5. 6.0,7. 7.6. 8.7. 9.6. 10.36.

TpeHupoBouHas pabora 6 (T6)

.25. 2.9. 3.36. 4.16. 5.36. 6.81. 7.5. 8.36. 9.14. 10.1,4.
.36. 2.16. 3.49. 4.12. 5.63. 6.121. 7.10. 8.64. 9.18. 10.2,25.

TpenupoBouHas pabora 7 (T7)

.—3. 2.-9. 3.—4. 4.-8. 5.—4. 6.22. 7.—6. 8.6. 9.28. 10.0,5.
.—12. 2.6. 3.-3. 4.—4. 5.-3. 6.17,5. 7.-8. 8.-2. 9.24. 10.0,25.

TpenupoBouHas pa6ora 8 (T8)

.—10. 2.-12. 3.-16. 4.-14. 5.5. 6.6. 7.4. 8.2. 9.-2. 10. —24.
. —36. 2.-10. 3.-15. 4.96. 5.6. 6.48. 7.0,5. 8.6. 9.—-2. 10. —4,8.

TpeHupoBouyHas padora 9 (T9)

.36. 2.0,04. 3.6. 4.100. 5.49. 6.16. 7.3. 8.121. 9.16. 10.3.
.121. 2.0,001. 3.7. 4.144. 5.36. 6.17. 7.2. 8.169. 9.121. 10.5.

61



Bapuanr 1.
BapuasT 2.

Bapuasr 1.
BapuasnT 2.

Bapuasr 1.
BapuasnT 2.

Bapuasr 1.

11.1,5. 12

BapuasnT 2.

11.0,8. 12

Bapuasr 1.

12. —4.

BapuasnT 2.

12. -7.

Bapuanr 1.
BapuasT 2.

Bapuasr 1.

12. 3.

Bapuasnr 2.

12. 1,4.

Bapuasr 1.

12. —14.

BapuasnT 2.

Omasembl

TpenupoBoyHas pabota 10 (T10)

1.12. 2.28. 3.16. 4.4. 5.5. 6.2,5. 7.11. 8.0,2. 9.0,2. 10.5.
1.10. 2.48. 3.27. 4.100. 5.2,5. 6.1,25. 7.17. 8.0,5. 9.0,25. 10. 6.

TpeuupoBouHas pa6ora 11 (T11)

1.2. 2.2. 3.36. 4.4. 5.1,5. 6.3. 7.—2. 8.-0,5. 9.2. 10.0,5.

1.2. 2.1. 3.34. 4.9. 5.0,75. 6.7. 7.—-2. 8.-0,5. 9.2. 10.0,5.
TpenupoBouHas pabora 12 (T12)

1.6. 2.-5. 3.7. 4.-2. 5.-5. 6.—-14. 7.2. 8.4,5. 9.—1. 10.3.

1.8. 2.-7. 3.7. 4.-5. 5.-7. 6.-2. 7.-0,5. 8.9,5. 9.—-1. 10. 1.

JwuarHoctuyeckas pa6ora 1 (1)
1. —136. 2.0,0001. 3.10. 4.-367. 5.37. 6.2,5. 7.10. 8.-3,2. 9.5. 10.2.

. —14.

1. —108. 2.50. 3.0,1. 4.-69. 5.-2. 6.1,25. 7.14. 8.-3,6. 9.64. 10.3.

. —14.

JuarHoctu4deckas pabora 2 (/2)
1.0,2. 2.0,5. 3.5. 4.346. 5.8. 6.16. 7.10. 8.0,5. 9.4. 10.15. 11. -0,5.

1.0,5. 2.0,5. 3.9. 4.543. 5.7. 6.49. 7.6. 8. —1. 9.81. 10.120. 11.-0,25.

JuarHoctudeckas pabora 3 (/3)

1.7 2 3.8. 4.2. 5.99. 6.0,8. 7.9. 8.5. 9.2. 10.36. 11.2. 12. 4.
1.6. 2.72. 3.8. 4.4. 5.117. 6.0,4. 7.3. 8.6. 9.25. 10.64. 11.2. 12.-23.

JluarHoctudeckas pabora 4 ([14)
1.1,5. 2.150. 3.10. 4.81. 5.7. 6.12. 7.-5. 8.—1,5. 9.42. 10.25. 11.2.

1. 1,25. 2.600. 3.10. 4.64. 5.5. 6.8. 7.4. 8.-2,5. 9.1600. 10.27. 11. 2.

JuarHoctudeckas pa6ora 5 (/I5)
1.40. 2.12. 3.56,43. 4.54. 5.1. 6.18. 7.—2. 8.—-9. 9.9. 10.12. 11. —1.

1.42. 2.15. 3.77,22. 4.48. 5.1. 6.3,5. 7.-9. 8.-0,5. 9.49. 10.14.

11. —1. 12.-27.
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OT PEAAKTOPA CEPHHL . & o v v v e v e e e e e e e e e e ettt e e e e e et
BBEEHIE . . . . . e e e e e e e e e e e e e e
JMarHOCTAYECKAT PADOTA .+ « & v v v v v v e e e e e e e e e e et e e e e e e

JlelicTBUA ¢ e/IbIMU YMCJIaMy, HaTypajJbHBIMU CTEIIeHAMU U LIeJIbIMU PalliOHaIbHBIMU
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JleiicTBUA ¢ Apo6SMH, LETBIMU CTENIEHAMU U JpOOHO-PAlOHATBHBIMU BBIPAKEHUSAMHU.
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TPEHUPOBOUHAS PAOOTA 3 . . . . o v i e e e et e e et e e e e e
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JleicTBUSA ¢ KOPHAMU, APOOHBIMU CTENEHAMU U UPPAITMOHATBHBIMY BBIPAKEHUAMHU.
Pemenus 3aza4 5 v 6 BapuaHTa 1 ANarHOCTUYECKON PAOOTEL . . . .« v v v v v v v v v .

TpPeHUPOBOUHAT PAOOTA 5 . . . . . o ottt e e
TPEHUPOBOUHAT PAGOTA 6 .« . o vt e et it e e e e e e e e e

TpuroHoMeTpuiecKre BhIpaKeHNs.
Pemenus 3aza4 7 v 8 BapuaHTa 1 AMAarHOCTUYECKOM PAOOTEL . . . .« v v v v v v v v v .

TPEHUPOBOUHAA PAOOTA 7 . o« v o v vt e et et e e e e e e e e e
TPeHUPOBOUHAT PAOOTA 8 . . . . . o v it et e e e e e e

JelicTBuA ¢ felicTBUTENbHBIMY CTENEHAMY U T0Ka3aTeIbHBIMU BhIPXKEHUAMU.
Pemenus 3aza4 9 u 10 BapuaHTa 1 JUarHOCTUYECKOM PABOTBL . . . . . v v o v v v v v . .

TPeHUPOBOUHAT PAOOTA D . . . . o o vt e et e e e e e e e
TpeHUPOBOUHASA PA0OTA 10 . . . . . . o ot

JeicTBus ¢ morapudpmMaMu U IorapuPMUIECKUMU BBIPAXKEHUSIMH.
Pemrenus 3aza4 11 u 12 BapuaHTa 1 fUarHOCTUYIECKOH PAOOTHI . . . « o v v v v v v v v . .

TpeHUPOBOUHAS PA0OTA 1l . . . . . . o ot e e e e e
TPEeHUPOBOUHAS PAOOTA 12 . . . . . o ittt it e e et e e e e e
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