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OT peaakTopa cepum

[pexxzie 4eM BBl HAYHETe paboOTaTh C TETPAAAMU, AAJUM HEKOTOPHIE TIOSICHEHUSA U COBETHL

[Lnanupyetcs, uto B 2019 rozy y Bac 6yZieT BO3MOXKHOCTh BRIOpaTh YPOBEHb SK3aMeHa 110
MaTeMaTHKe — 6a30BBIN WM MPOPWIbHBINA. BapuaHT 6a30BOT0 YpOBHS GYZET COCTOATH U3
20 3ajay, mMpoBepsoMKuX ocBoeHre PesepasbHOTO roOCyAapCTBEHHOTO 06pa3oBaTEIbHOTO
cTaHZapTa Ha 6a30BOM ypOBHE.

BapuanT EI'S mpodrIbHOTO YPOBHS COCTOUT U3 ABYX YacTel. [lepBas 4acTb COAEPKUT 8
3aZlaHni 6a30BOTO YPOBHS CIOXXHOCTHU IO OCHOBHBIM T€MaM IKOJbHOU TPOTPaMMBI, BKJTIO-
yasg IpaKTUKO-OPUEeHTHUPOBAaHHbIe 33/laHA C KpaTKUM OTBeTOM. BTopas yacTs coctouT us 11
6oJiee CIIOXKHBIX 3aJaHUH IO KypCy MaTeMaTUKU CpeHEH IIKOIbI; U3 HUX YeThIPE C KPaTKUM
oTBeTOM (3azaHusA 9—12) u ceMb ¢ pa3BepHyTbIM OTBeTOM (3aganusa 13—19).

Pabouue TeTpasu OPraHNU30BaHbI B COOTBETCTBUHU CO CTPYKTYPOU 3K3aMeHa U TO3BOJIAT
BaM IIOATOTOBUTHCS K BBIIIOJIHEHUIO BCEX 3aZlaHUM C KPaTKUM OTBETOM, BHIIBUTH U yCTpa-
HUTh IPOOEJbI B CBOUX 3HAHUAX.

[TpoduabHBIM YPOBEHD TIpeJHAa3HaUYeH B MEPBYIO OYepesib I TEX, KOMYy MaTeMaThKa
TpebyeTcs MpU MOCTYIUIEHUH B By3. EC/i BB OpHEHTHpYeTECh Ha 3TOT YPOBEHb, TO TOHUMA-
eTe, YTO Hy)KHO yMeTh pelllaTh BCe 33/laHUs C KPaTKUM OTBETOM — Be/lb Ha pellleHle TaKoi
3a/layy U BIIMCHIBaHME OTBETA B JIMCT Ha SK3aMeHe ViiZleT MeHbllle BpeMeHU, YeM Ha 3a/laHue
C Pa3BEpPHYTHIM pellleHreM; OOUZHO TEPATDb OB 13-32 OITMOOK B OTHOCUTENBHO MIPOCTHIX
3a/1avyax.

Kpome Toro, TpeHHPOBKa Ha MPOCTHIX 3aJa4ax MO3BOJUT BaM H306eXKaTb TEXHUYECKUX
OITMOOK Y TP PEIIeHUH 33/1a4 C TIOJIHBIM PeIIeHUEM.

Paboty c TeTpaZbio CleAyeT HAavyaTh C BBHIMIOJHEHHS AUArHOCTHYECKON paboThHl. 3aTeM
PEKOMeH/yeTCA IIPOYUTATh pellieHNs 3a/jau U CPABHUTH CBOM peLEeHHUA C PelleHUAMH, IPU-
BeZIEHHBIMU B KHUTe. Eciiu Kakad-To 3aZaya WIM TeMa BBI3bIBAeT 3aTPyAHEHUA, clefyeT
TocJjie IOBTOPeHUA MaTepuaja BBIIIOIHUTh TeMaTU4ecKre TPEHUHTHU.

[y 3aBepiaolero KOHTPOJIsi TOTOBHOCTU K BBITIOJIHEHUIO 33/IaHUM COOTBETCTBYIONIEH
no3unyu EI'D cirykat AnarHocThuyeckre paboThl, pasMenEHHbIE B KOHIIE TETPAU.

Pabora c cepreil pabouyux TeTpazen Ay MoAroTOBKH K EI'D 1Mo MaTeMaTHhKe MO3BOJUT
BBIIBUTH U B KpaTJaHIlre CPOKY JUKBUIHUPOBATh MPOOEEl B 3HAHUAX, HO HE MOXKET 3aMe-
HUTh CUCTEMaTU4YeCKOTO U3ydyeHH MaTeMaTHKU.

Kenaem ycnexa!



BBegeHue

OTo mocobue npesHa3HAUYEHO JJIA MTOATOTOBKY K PELIeHUIO 3a7ad 0 TeMe «3HaYeHUs
BBIpQXKEHUI» U, B YaCTHOCTH, 33a4¥ 9 MpodIbHOTO YPOBHS, a TaKXKe 3a7a4 2 U 5 6a30BOro
ypoBHs EMHOTO rocyZapCcTBEHHOTO SK3aMeHa 110 MaTeMaTHKe.

3azaHue IpeAcTaBiaeT coO0i 3aZjauy Ha BEIYKCIEHNE 3HAYEHUS YUCIOBOTO WX OYKBEH-
HOT'0 BBIpa)KeHUA (B IMOC/IeHEM ciyyae — IIPU JaHHOM 3HaueHUU nepeMeHHOM). [Tomyye-
HUe OTBeTa IIpaKTHU4IecKu B 060 3azade EI'D 1o MaTeMaTHKe CBA3aHO C BEIYUCIEHUSAMU,
peo6pa3oBaHUAMY, HaXOXAEHNEM 3HAUE€HUN YMCIOBBIX M GYKBEHHBIX BBIpAKEHUN. YMe-
HUe TMPaBWIbHO U JIOCTATOYHO OBICTPO CYMTATh, 3HAHUE AJITOPUTMOB pEIleHUs OCHOBHBIX
THUIIOB 3a/]a4 IO TeMe SIBJISIETCS CYIIeCTBEHHBIM (aKTOPOM YCIEIIHOM cauu SK3aMeHa.

B mocobue BKIIOYEHBI 33laHUsA, COOTBETCTBYIONIME BCEeM IeCTH (QYHKIMOHAIBHO-
YHCJIOBBIM JIMHUAM IIKOJIBHOTO Kypca:

— IIesBle YKCIa, CTeIleHW C HaTYPaIbHBIM ITOKa3aTeseM, lieible pallioHaIbHBIE BBHIPA-
KEHUS,

— Ipo6U, CTETIIEHU C LIeJTBIM OTPUIIATEbHEIM IIOKa3aTeaeM, IPpOOHO-palliOHATbHEIE BHI-
pakeHUs,

— KOpHH, CTeIlleHU C JPOOHBIM II0Ka3aTesieM, UppalioHa/IbHbIE BEIPAKEHNS,

— TPUTOHOMETpPHUYECKHe BhIpaKeHUH,

— CTeIleHU C JIeHICTBUTEIbHEIM ITOKa3aTeseM, TOKa3aTelbHbIe BEIPAKEHUS,

— yorapu¢Mms! U jorapudMUYecKre BEIpayKeHUs.

37ech MOJ MPPALMOHATBHEIM BEIpa)KEHUEM OHUMAETCsI BhIpAXKEHUe, cofiepiKallee Te-
PEMEHHYIO 10/l 3HAKOM KOPHA n-# CTeleHy; 107 T0Ka3aTebHbIM BEIpa)KeHeM IIOHUMAaeTCs
BEIp@KEHHE, coZiep:Kalllee IIepeMeHHyI0 B IT0OKa3aTese CTelleHU HeKOToporo uuciaa. Takoe
IIOCTPOEHUE IT0COOUS MO3BOJUT, C OZHON CTOPOHBI, BBIABUTH CYILIECTBYIOIIME IIPOOEsH 1
mpo6IeMHbIe 30HBI B MTOATOTOBKE C II€IbI0 UX YCTPAHEHUs U BHIPAOOTKM YCTONYMBHIX Ha-
BBIKOB peIlleHUsI HECJIIOXKHBIX 33/1a4 Ha BEIYMCIEHHE U NIpeobpa3oBaHue, a ¢ APYroid — Hc-
II0JTb30BaTh KOMIUIEKCHBIH TIOAXO0/ IIPH OPTaHU3aIU 1 IPoBeeHNH 06006IIaomero moBTo-
peHus.

[MTocobue BKItOYaET 6 AMAarHOCTUYECKUX U 12 TPEHUPOBOYHBIX paboT (1o ZBa BapHaHTA),
a Taxke pazbop 3a7ay NepBOU JUATHOCTUYECKOM pabOThI C HEOOXOAMMBIMU METOAUYIECKU-
MU pekoMeHzanuaMu. Kaxzaas auarnoctudeckas pabora cogepxut 12 3aganuii (1o gBa Ha
KaKIYI0 U3 IIeCTH (QYHKIIMOHAIBHO-YHUCIOBBIX JUHUN LIKOIBHOTO Kypca B COOTBETCTBUU
C YKa3aHHBIM BBbIlIe TOPSAAKOM). [Ipu 3ToM niepBoe 13 ABYX 3aZlaHUM KaXX/J0M maphl ABISAETCA
3alaHrieM Ha BBIUMC/IEHHEe 3HA4YeHH YHCIOBOTO BBHIPQKEHUA, BTOPOe — 3aZlaHHUEM Ha BbI-
YrceHne 3HaueHNs1 GYKBEHHOTO BBIPAXKEHUS NIPU JaHHOM 3HaYeHUU IepeMeHHOM. Kaxkas
TPEHUPOBOYHAsA paboTa COOTBETCTBYET OZHOMY U3 33/laHUM JUArHOCTUYECKOH paboTH U
cozepxkuT 10 3a7a4 71 BBIpaGOTKY WK 3aKPEIUIEHNs HABBIKOB PELIEHNS 110 KaXX/JOMY THITY
3aJlaHuM.

B Havase paboThl ¢ ocobueM Iieecoo6pa3HO BHITIOIHUTH MEPBYIO JUATHOCTHYECKYIO
paboTy, onpezienuTh, KaKUe 33/ja4y BhI3BIBAIOT 3aTPYAHEHUsI, U 00paTUTHCA IIPU HEOOXOH-
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Bgedenue

MOCTH K pa3bopy 3azad. [Tocsie 3TOro Hy»KHO IIOTPEHUPOBATHCSA B PelleHNH 33/a4 KaXK/0ro
THUIIA, BBHIIOJHUB TPEHUPOBOYHbIE paboTHI. /Iy 3aBeplIeHMs IOATOTOBKH cilenyeT obpa-
TUTBCA K AMATrHOCTUYECKUM paboram 1—5 u mocraparbcs pelnuTh uxX 6e3 ommbok. JKena-
TEJbHO, YTOOBI BpeMs pelleHUs 000 U3 AMAaTHOCTUYECKUX U TPEHUPOBOYHBIX paboT He
IIPEBHIIAN0 25—35 MUHYT.

[ToguepkHeM, YTO B MOCOOMM PacCMATPUBAIOTCS TOJMBKO 33JaHMs, B OCHOBHOM OTBe-
YJarouye o YpOBHIO CJIOKHOCTH 3afaHuio 9 EI'D o maTemaTtuke. YMeHHe pellaTb Takue
3aZiauu sABJseTcss 6a30BbIM: Oe3 Hero HEBO3MOXKHO IIPOZABUHYTHCSA B PEIIeHUH 6osiee CI0XK-
HBIX 33/1a4. YacTh BKIIIOUEHHBIX B TIOCOOME 33/1a4 HECKOIBKO (HO He CYIIeCTBEHHO) CIOXKHEee
3aZlauu 9 ZeMOBEpCUM: UX pellleHHe NTO3BOJIUT HApacTUTh OIpesesieHHyI0 «MaTeMaThde-
CKYI0 MYCKyJIaTypy» ¥ 4yBCTBOBaTh cebs Ha 5K3aMeHe 3aCTPAaXOBAHHBIM OT HEIPUSITHBIX
HeOXKUJaHHOCTEeH.

[Tpu noAroToBKe K pelleHHIo 3aZad EAuHOro rocyjapcTBEHHOIO 3K3aMeHa ¢ KpaTKUM
OTBETOM HY>XHO IIOMHUTH cieAytollee. [IpoBepka OTBETOB OCYIIECTB/IAETCA KOMIIbIOTEPOM
IOCJIe CKAHUPOBAaHUSA OJ1aHKA OTBETOB U COIIOCTABIEHHUSA PE3YIbTATOB CKAHUPOBAHUSA C ITpa-
BWIBHEIMU OTBeTaMU. [1oaToMy nudprl B 6JaHKE OTBETOB CJIeAyeT IHCATh pa3bopuuBoO U
CTPOTO B COOTBETCTBUU C MHCTPYKIMEH 10 3anonHeHuIo 61aHKa (¢ TeM 4TOOBI, HalprMep,
1l u 7 wm 8 u B pacrosHaBayInCh KOPPeKTHO). K coxaseHHio, OmMOKU CKaHWPOBAHUA
IIOJIHOCTBIO UCKJIIOUUTb Hesb3s, I03TOMY €C/IM eCThb YBEPEeHHOCThb B 3ajiade, 3a KOTOPYIO
MOJTyYeH MUHYC, HY?KHO M/JTH Ha aneJuanuio. OTBETOM K 3a/iade MOXKET OBITh TOJIBKO IIeJIoe
YHCJIO WIM KOHEeYHas JecsiTu4Has Apobb. OTBeT, 3adUKCUPOBaHHEIN B UHOU dopMe, Oyzer
pacno3HaH Kak HellpaBWIbHBIN. B 3TOM cMEbIcIe 3a7aHue 9 He ABIAeTCA UCKII0UeHHeM: eCIu

o 3
PEe3yabTaTOM BBIYMCIIEHUN ABUIACH OOBIKHOBEHHAA ﬂp06b, Hallipumep Z, TO II€peE 3alliCbIO

oTBeTa B OJIaHK ee HY>KHO 0OpaTUTh B ZIECATUYHYIO, T. €. B oTBeTe HamucaTh 0,75. Kaxxzaprii
CUMBOJI (B TOM 4ucJle 3alATas U 3HaK «MHUHYC») 3allMChIBA€TCA B OT/AENbHYIO KIETOUYKY, KaK
3TO MOKAa3aHO Ha MOJIAX MOCOOUS.



OTBeTHL:
I,Z[I/IEII‘HOCTI/I‘IeCKa}I pa60Ta

Bapuanrt 1

1. HaiizuTte 3HaueHNe BHIPAKEHUA

4°.3%:12°.

2. HaiiguTe 3Ha4eHMEe BhIpAKEHUS

(2x—5)(2x+5) —4x?+3x—5 pu x = 100.

3. Hatligure 3HaueHMe BBIpAXKEHUS

(3-12) 45

4. HaliguTe 3HaueHNe BbIpaXKeHUA

a2 .q8

g6 mpra= 0,04.

5. HatiguTe 3HaueHne BBIpAXKEHUS

1/ 1092 — 602.

6. Haiiute 3HaUYeHVEe BBIpAXKEHUS

bs - (b%)z mpub =7.

7. HalizuTe 3HaueHue BbIpaKeHUA

22sin11°-cos11°
sin 22°

8. Hatigure tg 3, ecnu sin f§ = 2 pe (%, 7'5).

V10

9. HaiiguTe 3HaYeHNEe BhIpAKEHUS

7V3. 723,

10. HatiguTe 3HaueHUe BBIpaXKeHUSA

g(x—9)

ecmn g(x) = 8%.

glx—11)’

O6pa3zel] HalTUCAHUS:

2[34]5/6/7[8]9/0[-, 6




JAuazHocmuueckas paboma
11. HatiauTe 3HaueHUe BhHIpaXKeHUs
11682,
12. HatiguTe 3HaYeHWE BHIPAKEHUS
log, (ab®), ecnu log,a = %
BapuanT 2

1. HatigyTe 3HaueHre BBIpaXKeHUA
67-5% : 30°.

2. HaiiguTe 3HaYeHMEe BhIpAKEHUS

Bx—7)Bx+7)—9x*+3x—1 mpu x = 50.

3. Hatligute 3HaueHMEe BBIpAXKEHUSA

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

27, 49
a’-a
T Inpua = 2,5.

5. HatiguTe 3HaueHVe BBIpAXKEHUS

v/ 1452 — 242,

6. Haiifute 3HaueHVe BbIpaKeHUs
1 1.9
bs-(b12)” mpub=6.
7. HalizuTe 3HaYeHVe BRIpaXKeHUA

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

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

OTBeTHL:

11

12

O6pa3el] HaTTMCaAHUS:

(4

34/56/7/8 90—,




OTBeTHI: JluazHocmuueckas paboma

10. HatiguTe 3HaueHNe BBIpaXKeHUSA

gx—=7)

ecnu g(x) = 9%,

g(x—-9)’

11. HaiiauTe 3HaueHUe BhHIpaKeHUs

13- 79873,

12. HatiiuTe 3HaYeHWE BHIPAKEHUS

log, (ab®), ecnu log,a = %

O6pa3zel] HalTUCAHUS:

2[34]5/6/7[8]9/0[-, o




JleficTBUSA C LIeJIBIMH YK CJIAMH,
HaTypaJbHBIMU CTENIEHIMH U HeJbIMHA
palMoOHaJIbHBIMM BhIpaKeHUSAMMU.
Pemenusda 3azau 1 u 2
BapuaHTa 1 AumarHoCTU4YeCKOi paboThI

JlBe miepBble 3a/1a4M KaXKAOM JUATHOCTUYECKOU paboThl CBs-
3aHbl ¢ apUGMETUYECKUMU AEHCTBUAMU HaZ LETbIMUA YUCTAMHU
Y HaTypaJbHBIMU CTeNEeHAMHU. ECIM Kakas-To U3 HUX pelleHa
HENPaBUIbHO WIH BhI3BajIa 3aTPyAHEHHE, CJIEAYET TIOBTOPUTH I10
y4eOHUKY WIU CIIPABOYHOMY ITOCOOHIO CIIEAYIOLIIE TEMBI:

o apudmeTHUeCKUe JEUCTBUSA C LETbIMU YUCIAMHU,
« (dopMysBl KBapaTa CyMMBbI ¥ KBaJ[paTa PasHOCTHU ABYX YKCEN:

(a£b)? = a®>+2ab+b?,
o $OpMysa pasHOCTH KBaJPAaTOB JABYX YHCEJL:
(a—b)(a+Db) = a®—b?,
« IPOU3BEICHHE 1 YACTHOE CTENEHEH C OIMHAKOBBIMY OCHOBAHVAMM:

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 3alyTaThCs, €CIU HE YBU-
JIeTh MTPOCTOM «KJIH0U». TAKMM KJIFOYOM WHOTZAA ABJISIOTCI OOBIY-

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

VIHBIMU CJIOBaMU, €CIH YAaeTcs HAaHTU OO MHOXKUTENb ABYX
cJlaraeMBbIX, er0o HY»KHO BBIHECTH 3a CKOOKU. B kauecTBe mpumMepa
HailiZieM 3HaueHHe BbIpaxkeHud 123 -4567 — 4557123 —10-23.
BbeIiHeceM 3a CKOOKU OOIIUI MHOXKUTEIb:
123(4567—4557)—10-23 = 123-10—10-23 = 10-(123-23) =
= 10-100 = 1000.

Kax BuziuM, Bce ieiicTBUSA IPOU3BOJATCS B YMe.
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Pewenus 3adau 1u 2 duazHocmuueckotii pabomst

PaccMoTpuM ellle ofWH MpUMED, B KOTOPOM pallliOHaJIbHbIE
BBIUHCJIEHUS MTO3BOJIAIOT MOMYIUTh OTBET OYKBAJIBHO 32 MUHYTY.
Haiinem sHauenue Beipaxkenus 201-301 — 501. /laHHOe BrIpake-
Hue paBHo (200 + 1) - (300 + 1) — 501. PackpbiB CKOOKHU, TIOIY-
yum 200 - 300 4+ 200 4+ 300 + 1 — 501. OueBUAHO, CyMMa IOCIE]-
HUX YeTHIPEX CJIaraeMbIX paBHA HY/I0. [I03TOMY MCKOMOe 3HaJe-
Hue pasHo 200 - 300 =60 000.

VHorza BCcTpeyaroTcsl BBIYKCAUTENbHBIE 33/IaUl, KJII04Y K pe-
IIEHUIO KOTOPHIX COCTOUT B MPUMEHEHWW OFHOU WJIU HECKOJIb-
KuxX GOpMyJs COKpallleHHOTO YMHOXKEHUS. B GOJIBIIMHCTBE CTyda-
€B YMCJIa, UCIIO/Ib3yeMbIe B 33/la4aX, MHOTO3HAYHBIE. DTO CZENaHO
JUIsl TOTO, YTOOBI WCKJIIOYUTH HEMOCPEJCTBEHHOE BBIYHCIIEHHUE,
HO MMEHHO 3TO IIO3BOJISIET IPEAIONOXKHUTb, YTO CIIOCOO BBIYMC-
JIeHWsI He 3aBHCHUT OT CaMHX 4Yuces. B Takux 3azavax ygo0HO
ObIBaeT 3aMEeHUTb KaKoe-HUOyAb YMCIO WIM [Ba 4YHUC/Ia Iepe-
MEHHBIMHM, 3aTE€M BHITIOIHUTH YIIPOIIeHUA B 00IeM BHUE U CHO-
Ba nepelTu K yuciaaMm. Haligem, Hanpumep, 3HaueHUe BhIpake-
HUA 1234562 — 123455 - 123457. 3ameTuM, 4To 4uciaa 123455
u 123457 omnmyaroTca Ha eAuHULY OT yuciaa 123456. Jto Ha-
BOAUWT Ha MBICJIb 3aMeHuTh 123456 Ha a. Torga 123455=a—1,
123457 =a + 1. Tonyyaem Beipaxkenue a® — (a — 1) (a+ 1). [Ipu-
MeHUM GOPMYJTy Pa3HOCTH KBa[paTOB:

a—(@-1)=d*-d*+1=1.

OTBeT 1 He 3aBUCUT OT 3HAYEHUS d, TTOITOMY B JIAaHHOM CJIy4yae
Jaxe He TIPUAETCS AeaTh 0OpaTHYIO 3aMeHYy.

[Ipu pellleHUM 3aiay Ha JEUCTBUS CO CTEMEHIMU OOBIYHO J10-
CTAaTOYHO IIPUMEHUTD OJHY U3 IBYX CJIEAYIOIINX «AHCTPYKIIHI»:

— IIPUBECTH CTENeHW K OJHOMY OCHOBAHHIO (B 3TOM CiIy4yae
OCHOBaHUsA CTEINEeHEeNH CaMU JOJIKHBI ObITh CTENIEHAMH HEKOTOPO-
T'O Yucia),

— MIPUBECTH CTEINIEHU K OZJHOMY IOKasaTesio (B 3TOM CiIydyae
OCHOBaHUSA CTelleHel OOBIYHO ABJIAIOTCA PABHBIMU WM OTJIMYA0-
IMMUCS Ha HECKOJIbKO €JMHUI] YMCTIaMU).

1. HatiguTe 3HaueHe BBIPAXKEHUS
4°.38 ;125
Pemtenwue. [IpusegeM ABe IepBble CTENIEHU K OJHOMY I10Ka3a-

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

10



Pewenus 3adau 1 u 2 duazHocmuueckoti pabomst

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

=120"5.9=12.9 =108.

2. HaiiguTe 3HaueHNe BBHIPKEHUSA
(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.

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

TpenupoBoyHas pabora 1

|
|
|
|
|
|
|
|
| BapuanT 1
|
|
T1.1 i T1.1. HaiiauTe 3Ha4eHHe BBIPAKEHUA
|
| 577-999 +577.
|
|
T1.2 i T1.2. HaiiauTe 3Ha4eHUe BHIPAKEHUA
|
| 45679 — 79 556.
|
|
T1.3 | TL3. HaiiznTe 3HaUeHNEe BbIpAXKeHUS
|
| (447% — 453%) : 900.
|
|
T1.4 | T1.4. HafizuTe 3HaueHUe BBIpQXKEHUA
|
i 10*1-10% : 10%2.
|
T1.5 | TL1.5. Haiinure 3HaueHue BBIpAXKEHUA
|
E 711 . 749 . 740.
|
T1.6 | TL1.6. Halizure 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 BRIpaKeHUA
E 441 . 1040342
|
T1.9 E T1.9. HalizuTe 3HaueHue BbIpaXeHUA
i 3510 7% 510,
|
T1.10 i T1.10. HaiizuTe 3HaueHNe BhHIPAKeHUA
! 926 . g1l . 924 913
i
i
O6pazel] HarTucaHus: '
1(2[3[u[s]6[7/8/9/0/-], 1




Tperuposounas paboma 1
BapuaHT 2

T1.1. HaiizuTe 3HaueHVe BBIpa)KeHUA

987999+ 987.

T1.2. HaiizuTe 3HaueHre BbIpaKeHUs

468-67 —67-568.

T1.3. HaiianTe 3HaUeHNEe BbIPAXKEHUS

(346 —354?) : 700.

T1.4. HalizuTe 3HaueHUe BbIpakKeHuU:

10%1.10%* : 10%2.

T1.5. HaiizuTe 3HaueHVe BhIpaKeHUSA

613 . 661 '650.

T1.6. HaiiznTe 3HaUeHVEe BhIpAXKEHUS

(74) 13 . 750.

T1.7. HalizuTe 3HayeHue BBIpaXeHUA

77.5%: 355,

T1.8. HaiizainTe 3HaUeHUEe BbhIpAXKEHUS

3% : 15%.5%,

T1.9. HatizuTe 3HaYeHVe BRIpaKeHUA

361° ;914 415,

T1.10. HaiiiuTe 3HaueHVe BhIpaKeHUA

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:

(4

34

)

6|7

89

0-




OTBeTHL:

TpenupoBoyHass pabora 2

|
|
|
|
|
|
|
|
| BapuanT 1
|
|
T2.1 i T2.1. HaiiauTe 3HaYeHUe BhIpaXKeHHs
|
' @2x—7)2—4x*—50 mpu x = 100.
|
|
T2.2 i T2.2. HaiizuTe 3HayeHMe BBIpAXKEHUA
|
| (5m+3)2—25m?—-29m+1 npu m = 123.
|
|
T2.3 E T2.3. Hatizute 3HaueHUe BhIpaKeHUs
E (6¢—5)(6¢+5) — (6c—5)% mpuc=11.
|
T2.4 i T2.4. HatiiuTe 3HaYeHWE BBIPAKEHUS
E (5d —1)(5d +1) — (5d+1)*> npud = 110.
|
T2.5 E T2.5. HatizuTe 3HaueHUe BhIpaXXeHUS
E (5b+11)>— (5b—11)> mpu b = 100.
|
! o
T2.6 i T2.6. Hatizute 3HaueHNe BBIpaKeHUA
! b?:b7-b* mpub=0,1.
|
! o
T2.7 E T2.7. Haligure 3HaYeHUE BBIPAXKEHUA
' (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 BEIpaXXeHUS
' 5x- (5x%)% : (5x%)*  mpu x = 79.
|
|
O6pazel] HarTucaHus: '
112/3]4/5/6/7/ 89,0/, 14




|
Tpenuposounas paboma 2 E OTBeTHI:
|
BapuaHT 2 E
|
T2.1. HaiizuTe 3HaueHre BbIpaKeHUs E T2.1
(7x —2)*>—49x*>—3 mpu x = 100. E
|
|
T2.2. HatiiuTe 3HaYeHVE BHIPAKEHUS v 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. Haligure 3HaYeHUE BHIPAXKEHNS E T2.4
(4d —3)(4d +3) — (4d +3)* mpn d = 50. i
|
|
T2.5. HaliziuTe 3HaYeHVe BBIpaXeHUA ' T2.5
! .
(50b+9)* — (50b—9)?> mpu b = 50. !
|
|
v |
T2.6. Hatiiute 3HaueHNe BBIpaKEHUA ' T2.6
b :b”-b°> mpub=0,2. E
|
T2.7. Haligute 3HaueHNe 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
@b)*: b'°-b” mpub =6. !
|
|
T2.10. Hatizute 3HaueHUe BhIpaKeHUs !
1243 94 1 T2.10
7x-(7x2)° : (7x7)" npm x = 97. !
E
' O6pasel HaMMUCAHUA:
15 1(2[3[u[s]6]7 890/~




JelicTBUA ¢ ApOOAMU, LIETBIMU CTENIEHAMU
U APOOHO-paIlMOHAILHBIMY BbIPAKeHUSIMHU.
Penienuda 3aga4y 3 u 4
BapuaHTa 1 JuarHOCTUYEeCKOi paboThI

TpeTbss U 4YeTBepTas 3alaudl KakKJOW AMArHOCTUYECKOM pa-
GOTBI CBA3aHBI C apUGMETHUUECKUMU AEHUCTBUAMU HaZ APOOIMU,
LIEeJIBIMU CTETIEHAMYU U APOOHO-PAIlMOHATBHBIMU BhIPAYKEHUSIMU.
Ecim kakas-To M3 HUX pellleHa HeNpaBWIbHO WIM BhI3Basa 3a-
TPYZHEHHE, CIeLyeT MOBTOPUTH M0 y4eOHUKY WIN CIIPAaBOYHOMY
MTOCOGUIO CIIEZIYIONINE TEMBI:

e TMpaBWIbHBIE U HEIIPABWIbHBIE APOOH,

e OCHOBHOE CBOMCTBO ZIpo0H,

e COKpalleHHe Apobel,

e TIpUBeJieHUE APobel K 001eMy 3HaMeHATeN0 (YUCTUTENIO),

e HaWMeHBIIHH OOIIMI 3HAMeHATETh HECKOMBKUX APO0eid,

 cpaBHeHUE Ipober,

o apudmMeTHYECKHE JEHCTBUA C OOBIKHOBEHHBIMU JAPOOIMHU,

e HaAxXOXJEeHHUe ApOoOH OT YMCJIA U YUCiIa TI0 ApobH,

o apupMeTHUECKUE JEHUCTBUS C PALMIOHAIBHBIMU YHCIAMH,

o apupMeTHYECKUE AEHCTBUA C KOHEYHBIMU JeCATUYHBIMU J[PO-

6saMU,

o TIPOV3BEIEHHE U YACTHOE CTEIEHEH ¢ OIMHAKOBBIMY OCHOBAHHSIMIAL:

+m a" n—m
,

w=a™", S =a"

n m __ n
a'-a" =a p p ,

e MpOU3BE/IEHUE U YaCTHOE CTENeHe ¢ O[MHAKOBBIMU TOKa3aTe-
JIAMM: n n
n onn _ n a _(a
a-b—(ab), b—n—(g),
m

« BO3BeZieHUe CTeleHH B crenensb: (a")" =a™.

YacTo mpu pelleHuy 3aZad Ha ApoOUW BO3HUKAET HeOOXO/U-
MOCTb BBHIIIOJHUTDH CIOKEHWE W BRIYMTAHME APOOEH, YNCIUTeNN
KOTOPBIX PaBHBI eZiiHUIlE. OUYeBUIHOE PABEHCTBO

1j:1 b a _bza

a”~ b ab ab ™ ab
MTO3BOJISIET BBIMIOTHATh TMOAOOHBIE BBIYMCIEHUSA B yme. Hampu-

1 1
Mep, CIOXKHUM § u g Yucaurenb CYMMBI paB€EH CyMME€ YHCEI

3 u 5, a 3HaMeHaTeIb — NIPOU3BEJeHUI0 3TUX uunces. [lonydaem

3+5 8
35 =15 AHaJIOI‘I/I‘iHoell'IpaBI/IJIO CﬂgaBeﬂI{I/IBO Y TIPU BBIYMTA-
HUM TaKUX APoOeit: 7=9= % =63 OnwucaHHBIA pueM 3¢-
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Pewenus 3adau 3 u 4 duazHocmuueckoil pabomsl

(1)€KTI/IB€H ¥ B TOM CJIy4dae, Korga 3HaMeHaTe/Jan cjlara€MbIX — HE

B3aKWMHO IIpocThle yuciaa. Ho B aToM cirydyae mosydeHHas Apobb
HY/IaeTCsl B COKpAIleHUH: 1 + 1_u_7
6 8 48 24
[Tpu mpeo6pa3oBaHUAX CYMM, B KOTOPHIX YIaCTBYIOT CTEIIEHH
HEKOTOPOTO YUCJIa, ObIBaeT yZ0OHO BEIHECTH 3a CKOOKU CTEIeHb
€ HaUMeHBIINM MToKa3aTesneM. HalizieM, HanipuMep, 3HaYeHUE BHI-
paXeHUs 5+11.57-3 . B uncnurene cTeneHb ¢ HaWMeHb-
14+2-81-19-872
UM TTOKa3aTeleM — 370 572, a 82 — cremneHb ¢ HAUMEHBIINM
[IOKa3aTejleM B 3HaMeHaTesle. BbIHeceM 3TH CTelleHU 3a CKOO-
572(5°+11-3-5%)  57%(125+11-75)
M g2(g242.8-19) | 82(64+16—19)
C LIeTBIMU YHCJIaMH, ITOYYUM 5761 57 (§)2 =2,56.
872.61 82 5 ’
PemeHre 3azay Ha IpeoOpa3oBaHue BhIpaXXeHUH Ipezriona-
raeT, KaK IIpaBWIo, IIOC/IeZ0BaTeIbHOE YIIPOIlleHNe JaHHbBIX BHI-
pakeHUM. [TpH 3TOM HCITONB3YIOTCS CBOMCTBA CTelleHel 1 GopMmy-
JIBI COKPAL[EHHOT'O0 YMHOKEHWI. YIIPOIleHNe BEIpayKeHU OOBIYHO
CBOAUTCS K MPUBEJEHUIO TTOAOOHBIX CIaraeMbIX ¥ COKpaIleHUIO
Ipobeti TIocie HEKOTOPHIX TIPeBapUTENbHBIX TeHCTBUH, BaXKHEH-
VM U3 KOTOPBIX ABJIAETCS pa3oKeHue Ha MHOXXUTe!. [Tocnes-
Hee, B CBOIO OYepe/ib, 3aKJII0YAETC B BBHITOJHEHUU OJHOM WU

HECKOJIBKUX U3 CJIEJYIOUINX YeThIPeX «MHCTPYKIU».

. BEITIOTHUB ZielicTBUA

I. «Crpynnupyii ciaraemsles

B kauecTBe mprmepa yIpOCTUM IIpU JOIYCTUMBIX 3HAYE€HU-

13xy —2ab—7yx+3ab
6xy +ab g

HeOOXOAUMYIO I'PYIIIUPOBKY B YMCIUTENE APOOHU:

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

13xy —2ab—7yx+3ab  6xy+ab
6xy +ab " 6xy+ab

AX NMEPEMEHHBIX BbIpaXX€HHE BBITIO/THUB

1.

3Ha4MT,

II. «BbIHECH 3a CKOOKI»

3xy —7xz

3y —7z ° BBIHECH 34 CKOOKHU

CokpaTuM, Hampumep, Apobb
OOIINIT MHOXKUTEJD:

3xy—=7xz _ x(@By-7z)
3y—-72 = 3y—-7z

17



Pewenus 3adau 3 u 4 duazHocmuueckotl pabomsl

I1I. «[Tpumenu popmyty>

PaccMOTpUM ellle OfUH IPUMED Ha COKpalieHHe Apobu
9y* —4x?
2x+3y%°
JlJist ero pelleHys pasjioKUM YUCINTENb Ha MHOKUATEH, IIPUMe-
HUB GOPMYJTy PasHOCTU KBaZPAaTOB:

9y*—4x*  (By+2x)By*-2x)

2 —
2x+3y% 2x+3y? 3y"—2x.
IV. «/lo6aBb ¥ BBIYTH»
i coxpailleHus Apobu A BBIZIEIUM B YHC/IUTENE
PAMICRHA APOOH 502 _9q+1 PPA
TIOJIHBIA KBaJpaT:
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 CJIOKHOCTH
3azauy 10, HO mpueM, UCIIOIb30BAHHBIMN IIPU ero pellleHNuY, MOXKeT
OKasaTbcsA MONIe3HBIM /U pelleHus 3aganuii yactu C.

3. Haligure 3HaueHMe BBIpaXKeHUA

(3%—1%) 48,

Pemennie. O6patuM Bce ApobU 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)2B_B.2 52 553 4.5

58 5 3 5
Omeem: 7.

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

a

Pemenue. Bocronb3yeMcest cBOMCTBaMU CTelleHel ¢ OfMHAKO-
23 -8

: — g23+(-8)-16 1_

_ 1
BbIM OCHOBAaHHEM: =a E HOCKOJII)KY

a16
a=0,04= %, HWCKOMOeE 3Ha4yeHue paBHo 1: 21—5 =25.
Omsem: 25.
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OTBeTHL:

TpeHupoBouyHas pabora 3

)
)
)
)
)
)
)
)
Bapuanr 1 |
)
)
T3.1. Haiizute 3HaueHUe BHIpAKeHUA . T3.1
)
0,23-99+0,23. i
)
)
T3.2. Hatizute 3HaueHUe BhIpaKeHUs 1 T3.2
)
422 - (0,42)* !
42,42 !
T3.3. HaitizuTe 3HaueHUe BhIpaXXEHUS 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
S8 g !
)
T3.6. HaliziuTe 3HaueHVe BEIpaXKeHUA i T3.6
)
3.7 i
3 53 :
)
T3.7. HalizuTe 3Ha4YeHNEe BBHIPKEHUA 1 T3.7
)
6 1 1 !
(27-13) 5% ;
T3.8. Hatiziute 3HaueHUe BhIpaXKeHUS , T3.8
)
1_ .1 i
(53-35): 13- :
T3.9. HatizuTe 3HaueHNe BBIpaKeHUA E T3.9
7710 4917 7%, !
)
)
T3.10. HaiizuTe 3HaueHHe BbIpaXKEHUS 1 T3.10
)
3715487716716, '
E
' O6pasel HaMMUCAHUA:
19 1/2/3/4/5/6/7/8/9/0/-




OTBeTHI: TperuposouHas paboma 3

BapuasT 2

T3.1 T3.1. HaiizuTe 3HaueHHe BbIpakKeHUs

0,34-99+0,34.

T3.2 T3.2. Hatiaute 3HaueHUe BhIpaKeHUs

242 —(0,24)?
24,24

T3.3. HaitizuTe 3HaueHUe BhIpaXXEHUS

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 BbIpakeHUs

6.6
67 L7
T3.6. Hatizute 3HaueHUe BhIpaKeHUs

7 9
79-7.

T3.7. Hatizute 3HaueHUe BRIpaXKeHUS
3 2 5
(37 - 25) 22,
T3.8. HatizuTe 3HaYeHWe BBIPAKEHUS
2 .16
(45 —0,6) : 145.
T3.9. HatizuTe 3HaYeHWe BBIPAKEHUS

67" :36'-6%.

T3.6

T3.7

T3.8

T3.9

T3.10 T3.10. HaiiauTe 3HaueHHe BbIpaKeHUs

4713 :5671°-14714

O6pa3zel] HalTUCAHUS:

1]2[3[u[s]6/7[8]9[0[-, 20




OTBeTHL:

TpeHupoBoyHasa pabora 4

|
|
|
|
|
|
|
|
BapuanrT 1 |
|
|
T4.1. HalizuTe 3HaueHue BbIpaKeHUA . T4.1
|
46, —16 !
GT npu a = 2. E
T4.2. Halifute 3HaueHNe BbIpaXKeHUsA E T4.2
0. q-2° '
7 mpua= 0,2. i
T4.3. Hatizute 3HaueHNe BEIpaXKeHUA 1 T4.3
|
-23, ,—38 1
aa_—g) mpu a = 0,01. i
T4.4. HaliguTe 3HaueHNe BHIpXEHUA E T4.4
2a+9b a _ |
a1 2b° ecnnb—3. :
T4.5. HalizuTe 3HaueHVe 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_ogy( 1 _ L) _ - !
(25b 9)(51)_3 ) +b—5 mpub=234. :
|
T4.7. HaliguTe sHaYeHHEe BHIDKEHUA 1 T4.7
|
al3.q 14 |
2a+m npu a = 90. E
T4.8. HatigyiTe 3HaueHUe BbIpaKEHUA i T4.8
3a+4b S |
2a+b° Mo T 3 !
T4.9. HatliziuTe 3HaueHUe BBIpaKEHUs E T4.9
(360>~ 1) (&7~ Gy ) mpua =100 !
6a+1 6a—1 p : !
|
T4.10. HatizuTe 3HaYeHUe BRIpaXKeHUA I T4.10
|
2_ b+l _ b;l) _ — !
(b 49)(1)_7 b7 15b+7 mpub =123. !
' O6pasel HaMMUCAHUA:
01 1[2/3u/5/6/7/8/9/0/-




|
OTBeTHI: E Tpenuposouras paboma 4
|
E BapuanT 2
|
T4.1 E T4.1. HalizuTe 3HaueHue BbIpaKeHuUA
! 2. g1
! — e mpua= 5.
|
T4.2 i T4.2. HalizuTe 3HaYeHNE BbHIPAXKEHUs
|
| 12, ,-29
i £ ° a_clls npu a =0,1.
i
T4.3 : T4.3. HalizuTe 3HaueHUe BbIpaXeHUA
! a-26.q-%
! —ow  mpua= 0,02.
|
T4.4 i T4.4. Haiigute 3HaueHUE BBIPAKEHUS
|
: Sat8b ecnn & = 4
: a+6b’ b T
T4.5 i T4.5. HaiiauTe 3HaYeHUe BLIPAXKEHHSA
|
! 1
| — —
: a(a® 36)(a+6 a—6) npu a = 0,6.
T4.6 E T4.6. Halizute 3HaueHNe BBIpaKeHUA
|
| 2_ 1
: (49b% —4) (75 — 7= ) +b—3 mpub=432.
T4.7 i T4.7. HalifuTe 3HaueHUe BbIpaXKeHUA
|
\ al7.q"18
E 3a+ 0. Tpua= 70.
T4.8 | T4.8. HaiiguTte 3HaueHue BBIDa)KEHUA
|
' 7a+3b a _ §
: 3a-b° ““™Matp "~
T4.9 i T4.9. Hatiiute 3HaueHNe BhIpaKeHUA
|
1 . a+2 ) _
: (49a* 4)(7a+2 7a—g) mpua=10.
T4.10 E T4.10. HalizuTe 3HaueHHe BbIpaKeHUA
|
1 b+2 b-—
: B> 36)( 2 b+6) 14b+8 mpub = 321.
|
|
O6pazel] HarTucaHus: '
1(2[3[u[s]6[7/8/9/0/-], -




JleficTBUA ¢ KOPHIMHU, IPOOHBIMHU CTEIEHIMU
Y MppPallMOHATIbHBIMM BbIPpAXKEeHUSIMH.
Pentenuda 3agady 5 u 6
BapuaHTa 1 AmarHoCTUYeCKOi paboThI

[lATas U mecras 3a/adul KaXJ0W JUATHOCTUIECKON paGOThI
CBA3AHBI C IEACTBUAMY HaJ[ KOPHAMU, APOOGHBIMU CTEMEHIMU U
MppaIMOHAIbHBIMU BhIpAKeHUAMU. HallOMHUM OCHOBHBIE OTIpe-
JleJIeHNs U CBOMCTBA KOPHEH U cTeleHel ¢ 1poOHBIM (palioHab-
HBIM) IIOKa3aTejeM.

KopHem n-ii cmeneHu M3 YMCJIa A HA3BIBAETCA TAKOE YKMCIIO, N-A
CTeTeHb KOTOPOTO paBHa d. Apugmemuueckum KopHem n-ii cmene-
HU W3 YMCIa d HAa3bIBAETCS TAKOE HeompuydmesibHoe YUCIO, N-A
CTeIeHb KOTOPOro paBHa da. O6osnauenue: Y/a. 3Hak 4/ HasbIBa-
eTcsl paIuKaIoM, N — MMOKa3aTelb KOPHS, d — MOAKOPEHHOE BbI-
paxkeHre, ¥/d = /d — KBaJ[paTHHII KOpeHb, 3/d — KybuuecKuit
KopeHb. KpaTkoe ompefiefieHue apu@dmemuueckozo KOPHI MOKHO
3ammcarh Tak: b =a,

va=b e 4,

OcCHOBHbIE CBOCTBa apudpMeTHIeCKOro KOpHSA

s HatypaspHOro n = 2 u a = 0, b = 0 BBHINOMHAIOTCS paBeH-

CTBa
Vab = Ya- Vb;
na_'\l/a N
Vi=% ero;

V¥a="%a (keNy;
Va="Vd  (ken;
W:(%)k (ecm k < 0, To a # 0).

CmeneHb ¢ pAYUOHANLHBIM Noka3amesiem SBISETCs 00061e-
HUEM IIpe/ICTaBIEHUs CTEIIEHN

a*=a-a-a-...-a
n pas
C HaATypaJbHBIM ITOKa3aTejeM, TOJIbKO BMECTO N IMOKa3aTeleM
CTEeleHN MOXKET ObITh palroHaibHOe uncio. CrefyeT IOMHUTD,
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3. HppayuoHanibHble 8blpaANCeHUA

4yTo 0000IIeHrEe PACIPOCTPAHIETCS TOJMBKO Ha IOMOXKUTEbHBIE
ocHOBaHUA a > 0. PayuoHansHblil nokasamesns cmeneHu — paru-
OHaJIbHOE YHCJIO BUZAA %, IZe IIeJIoe YUCJIO M XapaKTepusyeT
CTereHb, a HATypaibHOE N ABIAETCA TOKAsaTeleM pajuKala:
ar = Vam.

O6paTuTe BHHMaHMe Ha TO, YTO CTelleHb C pallOHATbHBIM
MoKa3aTeseM OmpeZesieHa /i MOJIOKUTENbHBIX 4ucen (B CIy-
Jae eé HEOTPHUIATENBbHOCTU — ellle W i Hyas1). B camom ge-
Jie, oyeMy ObI He CYHUTATh, YTO (—8)% = 3\/ (-8)1= %/—_: —-2?
OTBeT Ha 3TOT BOIPOC JAOBOJIBHO IIPOCT: E€CJAU COITIACUTBHCS
C 5TUM PaBEHCTBOM, TO JIETKO ITOJYIUTh IPOTUBOpeUre. JleficTBU-
TEJIbHO, B COOTBETCTBUU C MOAOOHOM «JIOTMKOUN» IOMYYUM, UTO

1 2 6 6
(—8)3 =(—8)5 = 1/ (—8)%= Y64 =2. Urtaxk, cleAyeT 3alIOMHUTb:
CrmeneHb ¢ PAUUOHAIbHBIM NOKaA3amesiem onpeodessiemcsi moabko
O/151 NOJIOJNCUMEILHBLX ULLCeL.

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

06br9HO HeT: —3+/5=—4/3%-5=—+/45, a Bor npu npeobpaso-
BaHUU OYKBEHHBIX BCTPEYAIOTCS OMMOKHU. Tak, HalpuMep, eCiu

a orpunarensHo, To av'b = —4/a2b.

5. HaliguTe 3HaueHMre BBIpaXKeHUA

V1092 — 602.

Pemrenue. Bocronb3yemcs GopMyJIoil pa3sHOCTH KBaZpaToOB:

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

Omeem: 91.

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

Penienue. CHauana YIIPOCTUM JAaHHOE BbIpa*K€HNE, BOCIIONb-
30BaBIINCh CBOMCTBAMHU CTEIIEHU C paniiOHa/JIbHBIM ITIOKa3aTe/leM:

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

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

Bapuanr 1

T5.1. HaiiiuTe 3HaueHVEe BBIPAXKEHUS

/1042 — 402,

T5.2. HatizuTe 3HaueHUe BhIpaKeHUs
(5-3v2)(5+3v2).
T5.3. HaiiinTe 3HaueHNEe BbIPAXKEHUS

(9v10)*
90

T5.4. HalizuTe 3HaueHVe BEIpaXXKeHUA

V3.4-4/11,9
Jo14

T5.5. HaiiiuTe 3HaueHVEe BhIpAXKeHUS

3184
23/23°

T5.6. Hatizute 3HaueHUe BhIpaXKeHUs

3/0,36-0,6.

T5.7. Hatizure 3HaYeHVE BRIPAKEHUS

V16 /16,

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

T5.9. HaiizuTe 3HaYeHe BBIPAKEHUS
4 3
37 .91,
T5.10. HaiizuTe 3HaueHVe BbIpakKeHUs

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:

(4

34/56/7/8 90—,




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|3/4/5/6/7/8/9/0

TperuposouHas paboma 5
BapuasT 2

T5.1. HaiizuTe 3HaueHVe BhIpaKeHUSA

V1162 —802.

T5.2. HatizuTe 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. HaitizuTe 3HaueHUe BhIpaKeHUs
3/0,49-0,7.
T5.7. Hatizute 3HaYeHUe BBIPAXKEHUS

V36 ¥/36.

T5.8. HaiizuTe 3HaueHUe BhIpaKeHUs

70,62 , 490,19

T5.9. Haiiaute 3Ha4eHe BBIPAKEHUS
5 3
68 -367.
T5.10. HaiizinTe 3HaUeHVE BBIPAKEHUS

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

TpeHupoBouHas pabora 6

|
|
|
|
|
|
|
|
Bapuanr 1 |
|
|
T6.1. Haiizinte 3HaUeHVEe BhIPAXKEHUS | T6.1
44 i
o4 mpua= 5. i
T6.2. Hatiziute 3HaueHNe BBIpaKeHUA i T6.2
|
a7 >t !
—r mpua=3. E
T6.3. Hatiziute 3HaueHUe BhIpaXKeHUs E T6.3
|
bs-(bi)*> mpub=6. !
|
T6.4. HalifyiTe 3HaueHNe BbIpaXKEHUA | T6.4
|
22 |
b
( 121) mpu b = 16. |
bs !
T6.5. HalizuTe 3HaueHNe BBIpaXKeHUA  T6.5
|
2(d)*+7d> upnd=2. i
T6.6. Hatiziute 3HaueHNe BEIpaKeHUA i T6.6
|
b 4(b%)* mpub = 9. !
|
T6.7. HaligjuTe 3HaueHNe BbIpaKeHUs ' T6.7
|
yaya _ .
ava npu a = 0,2. E
T6.8. Hatiziute 3HaueHNe BhIpaKeHUA i T6.8
b2 Vb |
WB pu b=6. E
T6.9. HalizuTe 3HaueHKe BbIpaXKeHUA  T6.9
|
5/x+4  4yx _ '
Ve ~ +2x—5 npux=7. :
|
T6.10. Hatiaute 3HaueHUe BHIpaKeHUs | T6.10
|
b®- Vb2 5 :
———— mpub==+. !
b5 - (b16)2 7 !
' O6pasel HaMMUCAHUA:
o7 1]2]3[u]s]6[7[8]9[0[-




OTBeTHI: Tperuposounas paboma 6

BapuasT 2

T6.1 T6.1. HaiizuTe 3HaueHNe BbIpaKeHUs

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 BBIPAXKEHUS
(%)’
b5

T6.5. Haiiante 3HaUeHe BBIPAKEHUS

T6.4

mpu b = 12.

T6.5

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

T6.6 T6.6. Hatiziute 3HaueHNe BbIpaKeHUA

b 2% mpu b = 11.
T6.7. HatiguTe 3HaUYeHME BBIPAXKEHUS
Va'ya
aya
T6.8. HatiziuTe 3HaueHUe BhIpaKEHU
v Vb
2%‘ 2%
T6.9. HalizuTe 3HaueHKe BbIpaXKeHUA

6VX+5 _SVE o _
/= " +3x—6 npux==6.

T6.10. Hatizute 3HaueHUe BhIpaKeHUs

b°- Vb
bE. (b29)2

T6.7

npu a = 0,1.

T6.8

mpu b = 4.

T6.9

T6.10

mpu b = %

O6pa3zel] HalTUCAHUS:

1]2[3[u[s]6/7[8]9[0[-, -




TpuroHomeTpudeckue BbIpaKeHUs.
Peniennsa 3agady 7 u 8
BapuaHTa 1 AumarHoCTU4YeCcKOil paboThI

CezpMoOe 1 BOCbMOeE 33/IlaHMsA JUArHOCTHYECKUX paboT — 3a-
Jlaud Ha IpeoOpa3oBaHUEe TPUTOHOMETPUYECKHX BhIpaXKeHUH.
Ul XOT TPUTOHOMETPHUYECKUX GOPMYJI ZOBOJIBHO MHOTO, JJIS pe-
IIeHUs 3TUX 33/Ja4 J0CTaTOYHO MOMHUTD JIUIIb TaGIUYHBIE 3HA-
YeHUsI TPUTOHOMETPUYECKUX (QYHKIIMH U OCHOBHBIE (GOPMYJIBI
(yZABOEHHOI'0 apryMeHTa, CMHyca U KOCHMHyca CyMMBI WIN pa3Ho-
cTu AByX umcen). [IpeobiajamomyM TUIIOM 3aa4 (B TOM YHCIIe
Y 3HAYUTENBHO OoJiee CIOXKHBIX II0 CPAaBHEHUIO C paccMaTpUBa-
€MBIMHU) Ha JeMCTBUA C TPUTOHOMETPUYECKUMU BhIpaXKEHUAMU
SABJIAIOTCSA 339U Ha YIIPOLIEHNE YHCIOBHIX U 6YKBEHHBIX BHIpa-
JKeHWH U BBIYKCJIeHYe UX 3HaueHU. [Ipy aToM BO MHOTHUX Cily4a-
AX JOCTaTOYHO IIPUMEHUTh OZHY WIN HECKOJIbKO U3 CJIeAYIOIINX
«UHCTPYKIUH»:
¢ «HCIONb3yH TaGIUYHBIE 3HAUEHUS»,

e «HMCIOJB3YH MEPUOANIHOCTD»,

e «IIpHUBEAU K YITIy IIEPBOM WIU BTOPOU YeTBEPTH»,

o «OIIpeZiesn 3HaK»,

¢ «IIpeZCTaBb eJUHUIY B BIZle CyMMBI KBaIpaToOB CUHYyca U KOCHU-
Hyca»,

o «IIpeobpasyii B CymMmy»,

e «HCTOMBb3yH GOPMYJIBI YIBOEHHOTO apryMeHTa,

¢ «IIOHU3b CTEIIeHb>»,

o «Ipeobpa3yil B IpOU3BeEHUE.

JIto6yr0 3azauy Ha BBUUCIEHMe 3HAaUYeHUN TPUTOHOMeTpHde-
CKUX GYHKIMH TPOU3BOIBHOTO apryMeHTa X MOXHO CBECTH K 3a-
Jlade Ha BBIYMC/IEHVE 3HAYeHUI TPUTOHOMETPUYECKUX QYHKIIMI
OCTPBIX YIVIOB. IIpy 3TOM MOXXHO HCIIOIb30BaTh CAeAYIOIINM aj-
TOPUTM.

Ecin unciio x 6ombiie 27tn, HO MeHbile 27t (n+ 1) (n —1enoe
YHCJI0), TO paccMaTpyUBaeM YHCIO O = X — 27N U OTMedaeM Ha
€ANHUYIHOU OKPYKHOCTU TOUKY P,.

KoopauHats! Touku P, paBHBI 10 OIIpeZieJIeHHIO COS @ U Sin @ U
(110 cBOMCTBaM IEPUOAUIHOCTH TPUTOHOMETPHUYECKUX QYHKITUH)
COBIIaZal0T COOTBETCTBEHHO C COSX U Sin x.

Eciu Touka P, ynexut Bo Il 4eTBepTH, TO CTPOUM TOUKY, CUM-
MeTPUYHYIO el OTHOCUTENILHO ocU opAuHaT. Eciu Touka P, jexxut
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Pewenus 3adau 7 u 8 duazHocmuueckoil pabombt

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

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

OTmMmedaeM KOOPAWHATHI IOTyYeHHON TOUYKHU U, II0/Ib3YACh IPU-
3HaKaMH PaBeHCTBA IPAMOYTOJbHBIX TPEYTOJbHUKOB, HaXOAUM
CHHYC 1 KOCHHYC YMCJIa X C y4eTOM 3HaKa.

OzHuM U3 Haubosee paclpoCTPaHEHHBIX THUIIOB HECJIOXKHBIX
3a/la4 110 TPUI'OHOMETPUH fABJIAeTCA BEIYMC/IeHNe 3HaueHUuH Tpu-
TOHOMEeTPHUYeCKUX QYHKIMH 110 3HaYeHUI0 OHOM 13 HuX. [1pu pe-
IIeHUH 337124 9TOT'O THUIIA OOBIYHO HCIIONb3YETCS OCHOBHOE TPUTO-
HOMeTpUYecKoe TOX/ECTBO sin” a + cos> @ =1 U ero ceACTBUsA:
1+tg?a= ctg?a+1= L

sinfa’

cos?a’

7. HaiizuTe 3HaueHVe BhIpaKeHUS

22sin11°-cos11°
sin 22° ’

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

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

HatizeM nckoMoe 3HaYeHue:
Omsem: 11.

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

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

cyefiyeT, 4To [3 — yrosl BTOPOU YeTBepTH, moaToMy cos 3 < 0. U3
OCHOBHOI'O TPUI'OHOMETPUUYECKOI'O TOXKAECTBa IOAyINM

coszﬁzl—sinzﬁzl—(i)zzl Es L

/10 “10 " 10
[MockonbKy cos f§ < 0, monydaem, 9To cos f = _J%’ a
_sinff 3 1 _
@h= 35 = 715 (~7) =3
Omeem: —3.
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TpeHupoBouHas pabora 7

Bapuanr 1

T7.1. HalizuTe 3HaYeHVe BEIpaKeHUA

125sin150° - cos 120°.
T7.2. HalifuTe 3HaueHNWe BBIpaKeHUA

. 31 7T
6 6smT-cos?.

T7.3. HatiiuTe 3HaYeHVE BBIPAKEHUS

8tg135° - cos(—300°).

T7.4. HaliguTe 3HaUYeHNE BBIPAXKEHUSA
11m
5
T7.5. HalizuTe 3HaueHue BbIpaXKeHUA

8tg150° - sin(—300°) - cos 720°.

8tg73—n~tg

T7.6. HalifuTe 3HaueHUe BBIpaKEHUA

445in44° - cos 44°
sin 88° )

T7.7. Halifute 3HaUYeHNE BBIpQXKEHUSA
6c0s43°
sin(—47°)

T7.8. HaliguTe 3HaueHNe BbIpaKeHUsA

12 cos(—300°).

T7.9. Hatiiure 3HaueHUe BBIpAXKEHUA

14sin 88°
sin44° -sin46° "

T7.10. HalizuTe 3HaueHKe BBIpaXKeHUA

cos? 44° 4 cos? 46°
— s

31

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

BapuasT 2

T7.1 T7.1. HalizuTe 3HaueHUe BbIpaKeHUA

16sin120° - cos 150°.

T7.2 T7.2. Haligute 3HaueHNe BbIpaXKeHUA

3n . 4m
44/ 6 cos 2 'Sin3.

T7.3. Hatizute 3HaueHNe BEIpaXKeHUA

6tg225°-sin(—390°).

T7.3

T7.4 T7.4. HaliguTe 3HaueHNe BHIpaXEHUA

107 17n
g5 8

T7.5 T7.5. Hatiziure 3Ha4eHUe BBIPAXKEHUS

6tg210° - cos(—330°) - sin 630°.

T7.6 T7.6. HatifuTe 3HaueHMEe BBIpAXKEHUS

35sin35° - cos 35°
sin 70° !

T7.7 T7.7. HaligyTe 3HaueHVEe BBIpQXKEHUSA

8 cos44°
sin(—46°)

T7.8. HaliguTe 3HaueHNe BbIpaKeHUs

4sin(—750°).

T7.8

T7.9 T7.9. HatiuTe 3HaYeHWe BBIPAKEHUS

12sin 66°
cos33°-cos57°"

T7.10. HatizuTe 3HaYeHue BEIpaKeHUA

T7.10

sin®41° 4+ sin? 49°
—

O6pa3zel] HalTUCAHUS:

1]2[3[u[s]6/7[8]9[0[-, -




TpeHupoBouHas pa6ora 8

Bapuanr 1
. . 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, ecmm sina = % u 5 <a<Tm.

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

. 1
smoa=——=

75

T8.6. Haiiaute 10 cos(g + a) ecmcosa=—-0,8uac ( T; 3277:)

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

T8.8. Hatiute 3HaueHue BeIpakeHUsT 12 cos? a, ecau tgo = V5.

T8.9. Haiizure 6cos a, ecmutga=2vV2u 1 <a < 377r

T8.10. HatiguTe 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:

12

345

6|7

89
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T8.1

T8.2

T8.3

T8.4

T8.5

T8.6

T8.7

T8.8

T8.9

T8.10

O6pa3zel] HalTUCAHUS:

12

Tperupogounas paboma 8

BapuanT 2

T8.1. Haiiaure 39 cos a, ecau sina = % u % <a<Tm.

T8.2. Hatigute 29sin a, eciu cosa = % 17 ‘%T <a<2m.
o .. . 8 3z

T8.3. Havgure 17 cos a, ecu sina = VAL <a<4-.

T8.4. Hatizute 100sin a, ectu cos a = —% u % <a<T.

T8.5. Haiizute 3HaueHMe BeIpaXeHMa 5 + 6ctg? o - sin® a, ecmm

1
cosa=——r.

V6

o . (3n . T, 3
T8.6. Hatigure 6sm(7 + a), e sina=—-0,6 mac (5; 7)
T8.7. HaiiauTte 3HaueHue BhIpaXkeHus 4 cos’ a, ecu tga = +/7.

T8.8. HatiziuTe 3HaueHWe BHIPAKEHUS 7 sin® a, ecnu tga = V6.

7n

T8.9. Hatigure 10 cos a, ecin tga=2\/€ nu3r<a< 5

T8.10. 8sina, eciu tga=0,75u —7'c<a<—§.



JlelicTBHA C AeHMCTBUTEJIbHBIMH CTEIEHIMU
U MMOKa3aTeJbHbIMU BbIpAaXKeHUSIMH.
Pemtenuda 3azad 9 u 10
BapuaHTa 1 AmarHoCTUYeCKOi paboThI

JleBsiTOE U ZlecsiToe 3aZlaHusA JUAarHOCTHYECKUX paboT — 3aza-
Y1 Ha Ipeobpa3oBaHUe BBIPAKEHUN C JeHCTBUTENbHBIMU (Mppa-
LIMOHAJbHBIMU) CTeNeHsAMU U IOKa3aTeJbHBbIX BhIpaKeHUU (kak
y’Ke 0TMeYasoch, Mo/ MOKa3aTeNbHBIM BhIpayKeHUEM TTOHUMAaeT-
cs1 BRIpaXKeHue, cofieprkaliiee epeMeHHYI0 B TIOKa3aTese CTEeHU
HEKOTOPOTO YKCja), a TAKKe Ha BBIYMCIEHUE 3HAYEHUN TOCes-
HUX TIPY 33/IaHHOM 3HAYeHUH ITepeMEHHOM.

9. HailiziuTe 3HaYeHVe BEIpaXXEHUA

7V3.72-3,

Pemrenue. ITo cBoiicTBaM CcTeIleHEN
7\/§_ 72—\/§ — 7\/§+2—\/§ — 72 — 49

Omeem: 49.

10. Haiifute 3HaueHMe BBIpQXKEHUA

gx—-9)
glx—11)°

ecnmu g(x) =8*.
Pemienue. BBIMOJHUM IO/CTAaHOBKY U BOCIIO/Ib3yeMCS CBOM-
gx—-9  g°

eI g8 U =8t=64

CTBaMU CTEIeHEH:

Omeem: 64.
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OTBeTHL:

TpeHupoBouHas pa6ora 9

33¢§—1 . 31—¢§ . 32«/5—1‘

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

T9.1 1 T9.1. Haiiiute 3HaueHME BBIpAKEHUSA
|
! 6062770,
|

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

T9.3 | T9.3. HalizuTe 3HaueHUe BbIPAKEHUS
i 6V7
: 6v7-1"
|
|

T9.4 i T9.4. Haiigute 3Haue€HUE BRIPAKEHUS
i V5575
! .
! 10v5-2
|

T9.5 | T9.5. HatiziuiTe 3HaYeHHE BbIPAXKEHMSI
|
! (7m—6) «/%+6.
|
|

T9.6 | T9.6. HalizuTe 3Hau€HNe BHIPOXKEHUA
! V72
! (162)7.
|
|

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

T9.8 i T9.8. Hatizute 3HaueHNe BEIpaXKeHUA
| 111+
: 11vii-1°
|

T9.9 i T9.9. HatiziuTe 3HaYeHUE BHIPAKEHUS
i 92-v10 , 92+v10
! .
|

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

O6pa3zel] HalTUCAHUS:

1]2[3[u]s]6[7[8[9/0]-], ”




T9.1.

T9.2.

T9.3.

T9.4.

T9.5.

T9.6.

T9.7.

T9.8.

T9.9.

Tperupogounas paboma 9
BapuaHT 2

Hafmm‘e 3Ha4Y€HNE BbIpa’X€HUA

11V, 17127V,

Hafmm‘e 3Ha4Y€HNE BbIpa’X€HUA

(10¥3) 73,

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

377477
12v7-2 °

Haiiute 3HaueHVE BBIpAKEHUS
V51-7Y V5147
(6v>=7)"
Haiiute 3HaueHME BBIpAXKEHUS
VB 5
(175) .
HaiizuTe 3HaueHUe BhIpaKeHUSA
V7. 6
(8%)7.
Haiiiute 3HaueHME BhIpAXKEHUS

13\/ﬁ+1
13VB-1°

Hafmm‘e 3Ha4Y€HNE BbIpaX€HUA

111—\/ﬁ . 111+\/ﬁ.

T9.10. HalizuTe 3HayeHue BbIpaKeHUA

54\/2—1,51—\/5 . 53\/2—1.

37

OTBeTHL:

T9.1

T9.2

T9.3

T9.4

T9.5

T9.6

T9.7

T9.8

T9.9

T9.10

O6pa3el] HaTTMCaAHUS:

(4

34/56/7/8 90—,




OTBeTHL:

TpenupoBouHasa pa6ora 10

|
|
|
|
|
|
|
|
i Bapuanr 1
|
|
T10.1 i T10.1. HaiiauTe 3HaYeHUe BHIPAKEHUs
|
' x+5%T1.257 mpux=7.
T10.2 i T10.2. HatiziuTe 3HaYeHVe BEIpaXKeHUA
| x-7%73.492 npu x = 4.
|
|
T10.3 E T10.3. HaiiauTe 3HaueHHe BbIpakKeHUs
|
: (bﬁ)Zﬁ npu b = 2.
|
|
T10.4 i T10.4. Haiizure 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 3HaueHHe BBIpaKEHUA
| V3+2)V3-2 _
E (b¥°+?) npu b = 0,4.
|
T10.7 i T10.7. Haiizute 3HaYeHUE BRIPAXKEHUS
E x+6**1: 36 mpux =>5.
|
|
T10.8 i T10.8. HaiiguTe 3HaYeHVe BHIPAXKEHUS
E x :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 BBIpQXKE€HUA
|
! glx—7)-2(7,5—x), ecmm g(x) = 25",
E
O6pazel] HarTucaHus: '
112/3/4/5/6/78/9/0—, 38




T10.1.

T10.2.

T10.3.

T10.4.

T10.5.

T10.6.

T10.7.

T10.8.

T10.9.

Tpernuposounas paboma 10
BapuaHT 2

Hafmn’re 3Ha4Y€HNE BbIpaX€HUA

x+23*2.87% mpux = 6.

Hafmn’re 3Ha4Y€HNE BbIpaXX€HUA

x-6%7°.36%2 mpux = 8.
HaiignTe 3HaueHUe BHIPAXKEHUS
3
(b**)2  mpub = 3.

HaﬁﬂI/ITe 3HAYE€HNE BbIpA’KEHUA
el
T Inpu b= 0,1.

Hafmn’re 3Ha4Y€HNE BbIpaXX€HUA

bJH+11

m pu b= 0,4.

Haiizure 3HaYeHNEe BHIPAKEHUSA
(bV15+4) V54 1pub =0,8.

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

HaﬁﬂHTe 3HAYE€HME BbIpAXKEHUA

x 1253472 npu x = 64.

Hafmn’re 3Ha4Y€HME BbIpAXKE€HUA

fx=9)
f(x—8)’

ecnn f(x) = 4%.

T10.10. Haiiznte 3HaYeHNEe BbIPAXKEHUS

glx—6)-g(6,5—x), ecmug(x)=36".

39

T10.1

OTBeTHL:

T10.2

T10.3

T10.4

T10.5

T10.6

T10.7

T10.8

T10.9

T10.10

O6pa3el] HaTTMCaAHUS:

(4

345

6|7

89
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HeticTBusa c jorapudpmamu
U JjorapuPpMUUYeCKMMM BbIpaKEeHUSIMHU.
Pemenusda 3azau 11 u 12
BapuaHTa 1 JuarHOCTUYEeCKO¥ paboThI

[Tpu moBTOpEeHNM TeMHI «[IpeobpaszoBaHue JorapupMUIeCcKIuX
BBIpakeHUI» (3azauun 11 1 12 guarHocTudeckux paboT) cieayeT
BCIIOMHUTb PsIZl OCHOBHBIX GOPMYJI, CBI3aHHBIX C JJorapudMamMu:

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=log6% (@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
logbazlzgzz (@>0,b>0,c>0,b#1,c#£1)
Y, B 4aCTHOCTH,
log, b = @ (@>0,b>0,a#1,b#1),

a'°&b = plos.a (a>0,b>0,c>0,c#1).

BOJIBIIMHCTBO 3a/aHUil Ha [peobpasoBaHue jorapudmude-
CKMX BBID&KEHUI U BBIYHC/IEHVE MX 3HAY€HHH MOXXHO OTHECTH
K OZTHOM U3 C/IelyIoIIUX I'PYyTI:

— yIpaKHEHUs Ha HEIIOCPeACTBEHHOE HCIIONb30BAHUE OIIpe-
Jie/IeHVsT ¥ CBOYCTB JIOrapuQMOB,

— YIpaKHEHHUs Ha BHYKC/IEHNE 3HAYEHNs] IOrapupMUIEcKO-
IO BHIPKEHVS 110 JAHHOMY 3HAYEHUIO APYIOrO BHIPAKEHVS WIH
Jorapudma.

Tak, HaIpuMep, /st TOrO YTOGBI HAWTH 3HAYEHHE BBIPaXKe-
npsa (6'°6767)'°%7  pocraTouno BoCIONTB30BaTECH CBOKCTBOM CTe-

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

(6log7 67)10g67 — (6log67)108767 — 7l0g;67 — g7

11. HatizuTe 3HaYeHWe BBIPAKEHUS

11- 6982,

40



Pewenus 3adau 11 u 12 duaznHocmuueckolii pabomuwt

Pemrenue. [IpuMeHUB OCHOBHOE JIOTapUPMHUYECKOE TOXKZE-
cTBO a'°%? =b, momyunm 11-6'°%2=11-2=22.

Omeem: 22.

12. HatiuTe 3HaYeHWE BBIPAKEHUS

3
log,(ab”),
1

ecnu logya= 2

Pemtenue. V3 ycIoBUA CIEAYET, YTO d U b — TOTOKUTETbHBIE
gucia, omindHble OT 1. [TocKOIbKY TorapudM Mpou3BeeHU AByX
MTOJIOXKUTETHHBIX YHCEJT pABEH CyMMe JIOTapUPMOB TUX YHCEN IO
TOMY >K€ OCHOBaHUIO, IIOIyIUM

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

[TocnemoBaTenbHO IPUMeHAS GOPMYIIBL

b_ _ 1
log.a” =blog.a u log,b= Tog, @’
HaXOZUM
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 +logg 40.
)
)
T11.2 | T11.2. HalizuTe 3HaY€HNE BbIDAXKEHUS
)
! log, 4,9 —log,0,1.
)
T11.3 i T11.3. Hatizute 3HauYeHUe BBIpAXKEHUA
| 127183,
)
)
T11.4 i T11.4. Haiizure 3HaueHye BBIpQXKEHUA
)
: 910g3 2 .
)
)
T11.5 i TI11.5. Berauciute 3HavyeHHe BhIpakeHUs log, 27.
|
)
)
)
)
T11.6 i T11.6. Berumcinre sHaYeHUE BHIPAKEHVS
)
1 log, 310832
! (3 ) .
)
T11.7 i TI11.7. BeIY4HC/IHTE 3HAYEHHUE BBIP&KEHUA
)
i log: 36.
] 6
)
T11.8 E T11.8. BeruucinTte 3HaYeHMe BBIpAXKEHUA
| log: V7.
: 7
)
T11.9 i T11.9. Haiigute 3HaueHUE BBIpA)KEHUA
)
! log; 36 .
! log; 6
)
T11.10 E T11.10. Haligute 3HaueHMe BBIpaXKeHUA
i log,s 7
E logs 7 *

O6pa3zel] HalTUCAHUS:

112/3/4/5/6/78/9/0—|, 42




Tpenuposounas paboma 11
BapuaHT 2

T11.1. HatiguTe 3HaueHUe BBIpaKEHUS
log, 0,3 +1og, 120.

T11.2. Haiifute 3HaueHNe BBIpAXKEHUA
lg2—1g0,2.
T11.3. Hatigute 3HaueHre BeIpaXKeHUA

17-11%812,

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

T11.5. Beruucinte 3HaYeHUE BbIpAXXKEeHUA

log 8.

T11.6. Beruviciute 3HaYeHHE BBIpAXKEHUA
(-7log5 6)log6 5 .

T11.7. BelyncauTe 3Ha4Y€HNUE BHIPAXKEHUA
log1 49.
7

T11.8. Berunciure 3Ha4eHNE BEIPAXKEHUA

log% \/g

T11.9. Haiiiute 3HaYeHNE BHIPAXKEHUSA

log,121
log, 11 °

T11.10. Haligute 3HaueHMe BBIpaXKeHUA

logss 5
logy 5 °

43

T11.1

OTBeTHL:

T11.2

T11.3

T11.4

T11.5

T11.6

T11.7

T11.8

T11.9

T11.10

O6pa3el] HaTTMCaAHUS:

(4

345

6|7
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OTBeTHL:

TpeHupoBouHas pabora 12

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

T12.1 i T12.1. Haiture 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), ecnm 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 BHIpAYKEHUA
|
E log, 5\/%, ecnu log, b = 6.
|

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

O6pazel] HarTucaHus: '
112/3]4/5/6/7/ 89,0/, a4




|
Tperuposounas paboma 12 E OTBeTHI:

|
BapuaHT 2 E
|

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

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

T12.9. Haiiainte 3HaUeHNEe BbIPAXKEHUS I T12.9
- i
log, 1%’ ecmu log, b = 11. '
|

T12.10. HaiizuTe 3HaueHUe BhIpAXKEHUA i T12.10

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

O6pa3el] HaTTMCaAHUS:

45 1]23[u]s]6/7/8]9/0[-




OTBeTHL:
JuarHoctudeckas pa6ora 1

]
]
]
]
]
]
|
! Bapuanr 1
]
A1.1 E J1.1. Haliiute 3HaUYeHNE BBIPAXKEHUSA
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 BBIpaKeHUA
| 1,23-45,7
! 12,3-0,457"
]
J1.4 | [1.4. HaiizuTe 3HaYeHHWEe BHIPAKEHUA
]
! 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 3HaYeHMEe BHIpAXKEHUA
1 57 mpua= 0,4.
|
J1.7 : [1.7. HaiizuTe 3HaueHre BbIpaKeHUs
| 55in 98°
' sin49°-sin41°"
1.8 | /118, Hailgure
]
: 4sin(57n+a), ecmu sina = —0,6 ua € (n;‘%r).
]
]
1.9 I [I1.9. Haiiaute 3HaYeHUE BhHIPAXKEHMS
E 53v7-1.51-v7 . 52v7-1
]
]
J1.10 | J11.10. Haiiiute 3HaYeHNE BBIPAXKEHUSA
]
]
| 2x—1 . X . — i
: 7 149" 1 x IpU X = 7.
]
O6pazel] HarTucaHus: '
1(2/3/u/5/6(7/8/9/0/-], 46




|
JAuaznocmuueckas paboma 1 E OTBeTHI:
|
J1.11. BeryrciuTe 3HaYeHWe BeIpaxkeHus log, 8. E A1.11
|
J1.12. HatizuTe E
log, 5—3, ecmu log, b = 5. E Al12
|
|
Bapuant 2 '
|
J1.1. Haliiute 3HaYeHME BBIPOXKEHUSA i J1.1
(446% — 554%) : 1000. E
|
J1.2. HaiiaiuTe 3HaYeHNWe BBIpaXKeHUA E 1.2
b*:b7-b*> mpub = 0,02. !
|
J11.3. HaiizuTe 3HaueHVe BBIpa)KeHUSA !
32,1-0,654 ) AL3
3,21-65,4 ° E
v |
[1.4. HaiiauTe 3Ha4eHNe BBIPAXKEHUA E 1.4
2 1 1 ) _ |
a(9a? —100) (3a+10 s ) mpma=345. |
|
J1.5. Haiigute 3HaueHUe BhIpaXKEeHUA \ J1.5
|
(4-3v2)(4+3v2). |
|
J11.6. HaiiinTe 3Ha4eHNEe BBIPAKEHUS | 1.6
|
a6,6 :
o5 mpua= 0,8. :
|
A1.7. HalizuTe 3HayeHue BbIpaKeHUA i | W
75in96° E
sin48°-sin42°" :
J11.8. Haiizure 1.8
|
|
65in(77n+a), ecm sina = —-0,8ua € (%;Zn). !
|
J1.9. HaiiauTe 3HaueHNe BbIpakKeHUs E 1.9
85‘/6_1~81_2‘/€ . 83‘/6_2. i
|
' O6pasel HaMMUCAHUA:
pu 1(2[3[u[s]6]7 890/~




OTBeTHI: JAuaznocmuueckas paboma 1
J1.10 J11.10. Haiifute 3HaueHNe BBIpAXKEeHUA
6%71:36:x mpux= 1_18
A1.11 J1.11. BeruuciuTe 3HaYeHNe BhIpakeHuU: logs, 16.
1112 [1.12. Hatigute
log, %, eciu log, b = %

O6pa3zel] HalTUCAHUS:

1]2[3[u[s]6/7[8]9[0[-, 48




OTBeTHL:
JuarHoctudyeckasi pabora 2

]
]
]
]
]
]
|
BapuanrT 1 !
]
J12.1. HaiianTe 3Ha4eHNEe BbIPAXKEHUS E 2.1
(512)° : 577, !
]
]
J12.2. Hatiaute 3HaueHUe BhIpaKeHUs E 2.2
(4b)% :b°-b°> nmpub = 128. !
]
J2.3. HaliiuTe 3Ha4Y€HNe BHIPAXEHUA  712.3
]
4 .1 !
(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. Hatizute 3HaueHUe BhIpaXKeHUs v 2.6
]
1 542 !
bs-(bs)” mnpub=4. i
J12.7. Hatizute 3HaYeHVE 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 3HaYeHe BBIPAKEHUS ! 2.9
]
93v7-1,g1-V7 !
]
[12.10. HaiizuTe 3HaueHHe BhHIpaXXEHUS E 2.10
x-3%T1.9™* nmpux =5. E
]
' O6pasel HaMMUCAHUA:
49 1/2/3/u[s]6[7[8[9/0/-




OTBeTHL:

J12.11

[12.12

2.1

J12.2

J12.3

A2.4

J12.5

J12.6

J12.7

J12.8

A2.9

O6pa3zel] HalTUCAHUS:

1/2|3/4/5/6/7/8/9/0

Juazrocmuueckas paboma 2

J2.11. Beruucavre 3Ha4yeHNE BEIpAXKEHUA

log: v11.
11

J12.12. Haiiaurte

J12.1.

J12.2.

J12.3.

J12.4.

J12.5.

J12.6.

J12.7.

J12.8.

J2.9.

loga(azbs), ecnu log, b = —2.
BapuanT 2

HaiizuTe 3HaYeHHe BhIpaXKeHUsA

(222)4 . 289.

HaiizuTe 3HaueHHe BhIpaXKeHUsA
(3b)* : b -b° mpub = 162.

Haiizute sHaueHNe BBIpasKeHUA
5 1
(77 -7,5): 22"
Haiizute 3HaueHNe BBIpasKeHUA

(49b* —9)(L L) +b—5 mpub =542.

7b—3  7b+3
BBITIONTHUTE JEeHCTBUA:
(7v/13)
91
HaﬁﬂI/ITe 3HA4YEHUe BI:Ipa}KeHI/IH

bi-(bi)* mpub=7.
HaiizuTe 3Ha4eHNe BHIPQKEHUS

3cos2°
sin44° -sin46° "

7.

Haiigute

. (3n 1
—5cos(m+ a) —2sin o> +a), ecamucosa=-—
HaiizuTe 3HaueHNe BbIpakeHUs

33V5-2, 972-V5

50



Juazrocmuueckas paboma 2 OTBeTHI:

[12.10. HaiizuTe 3HaueHUe BhIpaXKEHUS 2.10

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

J12.11. Beruucaure 3Ha4eHNe BEIpAXKEHU 12,11

log 1 V13,
13

[2.12. Haiiaure J12.12

log, (@®b?), ecmu log,b = —5.

O6pa3el] HaTTMCaAHUS:

51 1]23[u]s]6/7/8]9/0[-




OTBeTHL:
JuarHoctudeckas pabora 3

]
]
]
]
]
]
]
E Bapuanr 1
]
3.1 \ [13.1. HaiiiuTe 3HaUYeHVE BBIPAKEHUS
]
! 63 . (77"
i (49°)°: (77).
3.2 E J13.2. HaiiauTe 3HaueHUe BhIpaXXeHUS
| 2a®*: (2a') mpua = 11.
]
]
3.3 i /[3.3. HaiizuTe 3Ha4eHUE BBIDAXXEHUA
]
! 4 5
| (27—1,2)-53.
3.4 E [13.4. Hatiayte 3HaueHUe BhIpaKeHUs
| a+6b nl—a
| atb’ MR T ™
]
3.5 | J13.5. HaiiiuTe 3HaUeHVE BRIPAXKEHUS
]
]
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; =
]
|
3.9 i [13.9. HalizuTe 3HaYeHMe BHIpAXKEHUA
| 0,5
| 2-VD
]
3.10 ! [13.10. Haiigute 3HaYe€HUE BBIDAKEHMS
E b3ﬁ+2 b 6
npu b =
: Co
O6pazel] HarTucaHus: '
1(2[3[u[s]6[7/8/9/0/-], 5




JAuaznocmuueckas paboma 3

J13.11. Hatigure 3HaueHNe BbIpaXKeHUA
log, 8,1 +1og, 10.
Z13.12. HaiiguTte
log, (@®b), ecmm log,b=—7.

BapuaHT 2

[13.1. HaiiiuTe 3HaUYeHVE BBIPAKEHUSA
(3657 : (6°)7.
[13.2. Haiizute 3HaYeHNe BBIPAKEHUS
(3a”)? : (3a' npu a = 8.

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

5a+b
a+b’

J13.5. HaiizuTe 3HaueHVe BhIpaKeHUs

V1252 — 442,

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

a'$/a
[13.7. Hatizure 3HaYeHUe 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

[13.3

/3.4

J13.5

3.6

A3.7

/3.8

A3.9

O6pa3el] HaTTMCaAHUS:

(4

34/56/7/8 90—,




J13.

10

OTBeTHL:

J13.

11

J13.

O6pa3zel] HalTUCAHUS:

(4

34

56

78

90

JAuaznocmuueckas paboma 3

[13.10. HaiizuTe 3HaueHVe BhIpaKeHUS

b4‘/§+3

(b5)*

mpu b = 4.

J13.11. Hatigure 3HaueHNe BbIpaXKeHUA
log; 4,9 +log, 10.

J13.12. Haiigure

log, (ab®),

ecmu log, b = —8.



OTBeTHL:
JuarHoctudeckas pa6ora 4

]
]
]
]
]
]
|
BapuanrT 1 !
]
J14.1. Haiizute 3HaYeHVe BBIPAXKEHUS i J4.1
230 631.332, i
]
]
J14.2. Hatizute 3HaYeHUe BhIpaKEHUs E 4.2
]
6x- (3x'2)° : (3x°)* mpumx = 75. !
]
J14.3. Hatiaure 3HaueHUe BhIpaKeHUs 1 4.3
]
4. 4 !
45 ‘9 E
J14.4. Hatigyite 3HaYeHUe BBIpaXKeHUA E 4.4
al3.q 18 1
P mpua=9. E
J14.5. Haiizute 3HaYeHVe BBIpAKEHUS 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. Halifute 3HaueHUe BBIpAXKEHUS 4.7
5cos33° E
sin(—57°) " !
J4.8. HatiguTe tg o ecnncosa:LHaG(B—n'Zn) : 4.8
8. ga, 713 5 . : .
|
|
J14.9. Hatizute 3HaueHUe BhIpaXKeHUs 1 4.9
6v3.7"3 E
4271 !
]
J14.10. Hatizure 3HaYeHVE BBIPAKEHUS ! 14.10
]
b‘/§ 2V3 |
7( bz mpu b = 5. i
]

O6pa3el] HaTTMCaAHUS:

. 1]2[3[u[s]6/7[8]9[0[-,




]
OTBeTHI: E JluazHocmuueckas paboma 4
]
J4.11 E J4.11. Haiifute 3HaueHNe BbIpaXKEeHUA
| log,, 17
E logyy, 17°
J4.12 | I4.12. Haiifure 3HaYeHUe BBIpQXKEHUA
]
]
3/a 1
E log, \/;, ecnu logya = -3
]
E BapuanT 2
]
4.1 E J14.1. HaiizuTe 3HaueHUe BhIpaXXeHUS
| 440 : 20%1.5%2,
]
J14.2 i [14.2. HaliuTe 3HaYeHWE BHIPAKEHUS
* ]
! 3x- (4x1H)* (4x16)3 npu x = 50.
| J14.3. HatizuTe 3HaYeHUWe BBIPAKEHUS
J4.3 '
! g8 .8
! 9°9°
' 4.4. Haiizute 3HaYeHUe BhIpQKEHUA
4.4 A A P
| als.q 2!
i = npua = 8.
4.5 \ 4.5. HaliuTe 3HaYeHVe BHIPAKEHUS
]
: V25 ¥/25.
]
114.6 i J4.6. HalizuTre 3HaUYeHNe BBIDAKEHUA
° 1
! 9x—=7  7vx
! ———+—+2x—7 mnpux=23.
! VR
4.7 | [4.7. Haiigure 3HaYeHe BBIpAXKEHUA
]
! 4sin37°
! cos(—53°) "
]
4.8 E J14.8. Hatigure tg a, ecmu sina = \/iz_9 naec (%, 7':).
|
|
4.9 ! J14.9. Hatizute 3HaYeHYE BRIPAKEHUS
| 57.8v7
: 40V7-2 "
O6pazel] HarTucaHus: '
1]2/3[u[s/6/7/8/9/0[-|, 5




Juaznocmuueckas paboma 4 OTBeTHI:

J14.10. Hatizute 3HaueHUe BhIpaXKEHUS J4.10

V5y3v5
(CA0 mpu b = 3.

b12

J4.11. Haiifute 3HaueHNe BbIpAXKEeHUA J4.11

log,;, 13

log;44 13"

J14.12. Haiiznte 3HaUeHNEe BbIPAXKEHUS J4.12

log, 5\/%, ecnu logy a = —%.

O6pa3el] HaTTMCaAHUS:

5 1]23[u]s]6/7/8]9/0[-




OTBeTHI:
JuarHoctudeckas pabora 5

Bapuanr 1

5.1 J15.1. Haiiute 3HaUYeHMEe BBIpXKEHUSA

512 . 824 . 511 '825.

J15.2 J15.2. HalizuTe 3Ha4eHWe BBIDAKEHUSA

Qa)d:d-a® npua = 1,5.

[15.3. HaiiiuTe 3HaUeHVE BBIPAXKEHUS

57%2—-0,57>
57,57

5.4 J15.4. Halizute 3HaYeHVE BBIPAXKEHUS

(3)(')3 . x—ll
x~7-2x72

npu x = 4.

5.5 J15.5. Haiiute 3HaueHME BBIpAXKEHUSA

V7
J15.6. Haiiainte 3Ha4eHNe BBIPAKEHUS
V814¥b
——— npub=>5.
b p

J15.7. Haiiazute 3HaYeHVe BBIpAKEHUS

5.6

42 cos STH cos S?H

5.8 15.8. HaiianTe 3HaueHNe BBIPAXEHUS

3cosa—4sina

2sina—5cosa’ ecm tga = 3.

5.9 [15.9. HaiiinTe 3HaYeHNEe BbIPAXKEHUS

(7 (3)) 7

[15.10. Haiifute 3HaueHNe BBIpAXKEeHUA

15.10

9x+11 . 23X+8

npu x = 2.

32x+21 . 4x+4

O6pa3zel] HalTUCAHUS:

112/3/4/5/6/78/9/0—|, 58




Juaznocmuueckas paboma 5

J15.11. Hatigute 3HaueHUe BBIpaXKeHUSA
logy ¢ 3-10g; 1,25.

J15.12. Hatizute 3HaYeHME BBIPAXKEHUS
a*
log, 5 e log,c =4, log.b=3.
BapuaHT 2

J15.1. Haliute 3HaUYeHME BBIpAXKEHUSA
617 . 727 . gl6. 28
J15.2. HaiiaiuTe 3HaueHHe BhIpaXKEHUS

Ba)?:d’-a® npu a = 6.

[15.3. HaiiiuTe 3HaUeHVE BRIPAKEHUS
78%2—0,782

78,78
J15.4. Halizute 3HaYeHVe BBIPAKEHUS

(2X)4 . X—13

7 3,3 TPHX= 9.

J15.5. Haiiiute 3HaueHMe BBIpaKeHUSA

1% 3%
1% ‘

J15.6. Haiizure 3HaYeHVe BBIPAXKEHUS

V49Yb
b'VD

[5.7. HalizuTe 3HaueHUe BBIpaKeHUA

. . 7m
6 6sst1n?.

ub=2.

J15.8. Haiizute 3HaueHue BHIpaXKeHUs

4cosa—3sina

Ssina—4cosq’ COMIEA= 4,

59

215

q1

OTBeTHL:

As.

As.

1

As.

J15.

J15.

J15.

As.

6

J15.

7

J15.

O6pa3el] HaTTMCAHUS:

(4

3

Y

)

6|7

89

0-




OTBeTHI: JAuaznocmuueckas paboma 5

5.9 J15.9. HaiiauTe 3HaueHre BbIpakKeHUs

()"

15.10. Haiiute 3HaYeHNE BHIpAXKEHUSA

A5.10

49x+6 . 55x+6

72x+11 . 952x+3 mpu x = —1.

5.11 J15.11. HatiguTe 3HaueHne BBIpaXKeHUS

log, 4 5-logs 2,5.

[15.12. Haligute 3HaueHMe BBIpaXKeHUSA

5
log, %, ecmu log,c =5, log. b = 4.

O6pa3zel] HalTUCAHUS:

1]2[3[u[s]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.
BapuasnT 2.

Bapuasr 1.
BapuasnT 2.

Bapuasr 1.
BapuasT 2.

Bapuasr 1.
BapuasnT 2.

Bapuasr 1.
BapuasnT 2.

OTBeThI

JluarHocTu4yeckas pabora

1.108. 2.270. 3.7. 4.25. 5.91. 6.49. 7.11. 8.-3. 9.49. 10.64. 11.22.

1.750. 2.100. 3.19,6. 4.0,4. 5.143. 6.36. 7.6. 8.—4. 9.27. 10.81. 11 39.

TpenupoBouHas padora 1 (T1)

1.577000. 2.-7900. 3.-—6. 4.1000. 5.49. 6.25. 7.180. 8.36. 9.7. 10. 36.
1.987000. 2.—-6700. 3.—8. 4.1000. 5.36. 6.49. 7.245. 8.75. 9.9. 10.400.

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

1. —2799. 2.351. 3.708. 4.-1218. 5.90000. 6.5. 7.990. 8.0,01. 9.96.

TpeuupoBouHas pabora 3 (T3)

1.23. 2.41,58. 3.76. 4.-1432. 5.7. 6.8. 7.8. 8.2. 9.49. 10.144.
1.34. 2.23,76. 3.67. 4.—-1534. 5.8. 6.10. 7.2. 8.3. 9.36. 10.224.

TpeHupoBouHas pa6ora 4 (T4)

1.0,25. 2.25. 3.100. 4.3. 5.-6,4. 6.24,4. 7.181. 8.2. 9.-1400. 10. 130.
1.0,04. 2.100. 3.50. 4.2. 5.-7,2. 6.44,2. 7.211. 8.3. 9.-320. 10.650.

TpenupoBouHas pabora 5 (T5)

1.96. 2.7. 3.9. 4.17. 5.1. 6.0,6. 7.4. 8.6. 9.3. 10.28.
1.84. 2.24. 3.7. 4.7. 5.0,5. 6.0,7. 7.6. 8.7. 9.6. 10. 36.

TpeHupoBouHas pabora 6 (T6)

1.25. 2.9. 3.36. 4.16. 5.36. 6.81. 7.5. 8.36. 9.14. 10.1,4.
1.36. 2.16. 3.49. 4.12. 5.63. 6.121. 7.10. 8.64. 9.18. 10.2,25.

TpeHupoBouHas pabora 7 (T7)

1.-3. 2.-9. 3.-4. 4.-8. 5.—4. 6.22. 7.—6. 8.6. 9.28. 10.0,5.
1. -12. 2.6. 3.-3. 4.—4. 5.-3. 6.17,5. 7.-8. 8.-2. 9.24. 10.0,25.

TpeHupoBouHas pa6ora 8 (T8)

1. -10. 2.-12. 3.-16. 4.-14. 5.5. 6.6. 7.4. 8.2. 9.—-2. 10. —24.
1. -36. 2.-20. 3.-15. 4.96. 5.6. 6.48. 7.0,5. 8.6. 9.—-2. 10.—4,8.

TpeHupoBouyHas padora 9 (T9)

1.36. 2.0,04. 3.6. 4.100. 5.49. 6.16. 7.3. 8.121. 9.16. 10.3.
1.121. 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.
Bapuasnr 2.

Bapuanr 1.
BapuasnT 2.

Bapuasr 1.

11.1,5. 12

BapuasT 2.

11.0,8. 12

Bapuasr 1.

12. —4.

BapuasnT 2.

12. -7.

Bapuasr 1.
BapuasT 2.

Bapuasr 1.

12. 3.

BapuasnT 2.

12. 1,4.

Bapuasr 1.

12. —14.

BapuasnT 2.

Omasembl

TpenupoBoyHas pabora 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 pabora 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.

JuarHoctuyeckas pa6ora 1 (1)
1. —136. 2.0,0001. 3.10. 4.-367. 5.37. 6.2,55. 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.

. —11.

JuarHoctudeckas 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)

3.8. 4.2. 5.99. 6.0,8. 7.9. 8.5. 9.2. 10.36. 11.2. 12. —4.
72. 3.8. 4.4. 5.117. 6.0,4. 7.3. 8.6. 9.25. 10.64. 11.2. 12.-23.

JluarHoctuyeckas 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.

JuarHoctuyeckas pa6ora 5 (ZI5)
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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Coaep:xanue

OT PEAAKTOPA CEPHHL . . o v v v e e et e e e e e e e e e e e e e e e e et e e e
BBEEHIE . . . . o e e e e e e e e e e e e e
JMarHOCTHYECKAT PAOOTA .+ « & v v v v v v e e e e e e e e e e e e e e e e e

JlelicTBUA ¢ e/IbIMU YMCJIaMy, HaTypajJbHBIMU CTEIIeHAMU U LIeJIbIMU PalliOHaIbHBIMU
BBIpaKeHUSAMH. Pemenus 3aza4 1 1 2 BapuaHTa 1 fUarHOCTHYeCKON paboTHl . . . . . .

TPEHUPOBOUHAST PAOOTA L . . . . o v it e it e e it e e et e e et e e e e
TPEHUPOBOUHAST PAOOTA 2 .« o v v v v e e et e e et e e et e e et e e et e

JelicTBUsA ¢ Apo6SMH, LETBIMU CTEIEHAMH U JPOOHO-PalOHATBHBIMU BBIPAKEHUSAMHU.
Pemenus 3azia4 3 v 4 BapyaHTa 1 IMarHOCTUYECKOH PAGOThL . .+ v v v v v v v v v v v .

TPEHUPOBOUHAS PAOOTA 3 . . . . o vttt e e e et e e e e e e e e e
TPEeHMPOBOUHAA PAOOTA 4 . . . o o vt e e ettt e e e e e e e

JleicTBUS ¢ KOPHAMU, APOOHBIMU CTENEHAMU U UPPAITUOHATBHBIMY BBIPAKEHUAMHU.
Pemrenus 3aza4 5 v 6 BapuaHTa 1 AMarHOCTUYECKON PAOOTHL . . . . v v o v v v v v v o .

TpPeHUPOBOUHAM PAOOTA 5 . . . . o o ottt e e
TPEHUPOBOUHAT PAGOTA 6 . . o o v v e e e e it e e e e e e e e

TpuroHoMeTpuiecKre BhIpaKeHUs.
Pemrenus 3aza4 7 v 8 BapuaHTa 1 AMarHOCTUYECKOM PAOOTEL . . . .« v v v v o v v v o .

TPEHUPOBOUHAA PAOOTA 7 . o ¢ o o v vt e ettt e e e e e e e et
TPeHUPOBOUHAT PAOOTA 8 . . . . . o vttt e e e e e e e

JeiicTBuA ¢ feHicTBUTENbHBIMY CTENEHAMY U T0Ka3aTeIbHbIMU BIPXKEHUAMU.
Pemenus 3aza4 9 u 10 BapuanTa 1 JUarHOCTUYECKOM PAGOTBL . . . . v v v v v v v v v . .

TPeHUPOBOUHAM PAGOTA D . . . . o o vt e e e e e e e e e
TpeHUPOBOUHAA PA0OTA 10 . . . . . . o e e

JeiicTBus ¢ morapudpmMaMu U IOrapuPpMUIECKUMU BBIPAKEHUSIMH.
Pemenus 3aza4 11 u 12 BapuaHTa 1 fUAarHOCTUYIECKOU PAOOTHI . . . « o v v v v v v v o . .

TpeHUPOBOUHAST PA0OTA 1l . . . . . . ot i e e e
TPEHUPOBOUHAST PAOOTA 12 . . . . . it ittt it e e e e e e e e e
JuarHOCTHYECKas PaboTal . . . . . o ot it e e
JUarHOCTHYECKAT PAOOTA 2 .« . o v o v v e e e e e e e e e e e e e e e
JUarHOCTHYECKAa PABOTA 3 . . . . o o ot e e e e e e e e
JUarHOCTHYIECKA PABOTA 4 . . . . o v i e e e e e e e e e
JUarHOCTHYECKAsT PAOOTA S . . . . o ot it i e e e e e
OTBETBL . . o . v vttt et e e e e e e e e

12
14

16
19
21

23
25
27

29
31
33

35
36
38

40
42
44
46
49
52
55
58
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