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Ot pepakTopa cepuu

[Tpexxzie ueM BB HAUHETe paboTaTh C TeTpaAAMM, Ja UM HEeKOTOphle [IOSCHEHNA 1 COBETEL

[Tnanmpyeres, uro B 2020 rogy y Bac 6y/leT BO3MOXKHOCTb BEIOPATh YPOBEHb SK3aMeHa 110
MaTreMatrke — 6a30BHI WK NpoQIbHHN. BapuanT 6a3oBoro ypoBHA 6yAeT COCTOATE U3
20 3azay, OpoBepAIoIINUX ocBoeHUe PeflepalbHOI0 I'OCYAAPCTBEHHOI0 06pa3oBaTenbHOro
cTaHZapTa Ha 6a30BOM yYpPOBHE.

BapuanT EI'S npodribHOTO YPOBHSA COCTOUT U3 JIBYX YacTelt. [lepBasd yacTh CoAepXUT 8
3aZaHuii 6a30BOT0 YPOBHA CIOXKHOCTU 110 OCHOBHEIM TeMaM IIKOJABHOU IPOrpaMMEL, BKIIIO-
yad IPaKTUKO-OpHeHTHPOBaHHbIe 3a/laH1A C KPaTKUM 0TBeTOM. BTopas yacTts cocTout us 11
BoJlee CI0XKHBIX 33aHUI 10 KypCy MaTeMaTUKU cpeZiHel IITKOLL; U3 HUX YeTHIpe ¢ KPaTKUM
oTBeTOM (3afanusa 9—I12) u ceMb C Pa3BEPHYTEIM OTBeTOM (3afanud 13—I19).

Paboune TeTpajy OpraHU30BaHEl B COOTBETCTBUM CO CTPYKTYPOM SK3aMeHa U IIO3BOJIAT
BaM [IOArOTOBUTHCA K BBHIIIONHEHMIO BCeX 3alaHUM C KPaTKUM OTBETOM, BBIABUTH U yCTpa-
HUTL Ipo6esbl B CBOUX 3HAHUSAX.

[TpoduibHE ypoBeHb IpefHA3HAUeH B [IepPBYIO ouepelb AN TeX, KOMY MaTeMaTHKa
TpeOyeTca [IpU IIOCTYIIEHNH B By3. Ecii BB OpueHTHpyeTech Ha 3TOT YPOBEHb, TO IIOHUMa-
eTe, YTO Hy»KHO YMeTb pelllaTh BCe 3a/jaHlA C KpaTKHUM OTBETOM — Be/lb Ha pellleHle TaKoU
3a/la4 ¥ BIUCLIBaHYE OTBeTa BJIMCT Ha SK3aMeHe YHAET MeHbllle BpeMeHHY, 4eM Ha 3a/jaHue
C pPa3BEpHYTHIM pellleHNeM; 0OUJHO TepATh 6aUIbl U3-3a OMNO0K B OTHOCUTENLHO IPOCTHX
3a/ladax.

Kpome Toro, TpeHUpPOBKA Ha NIPOCTHIX 33adax IIO3BONUT BaM U30eXaTh TeXHIUeCKUX
oMUOOK U IPU pellleHUN 3aa4 C [IOJHEM pellleHUeM.

PaboTy c TeTpaibio clefyeT HAYaTh C BHIIOAHEHUSA AMATHOCTUUECKON paboTH. 3aTeM
PEKOMEH/YETCA IIPOUNTATE PellleHNd 3a/jad ¥ CPABHUTH CBOH PellleHUA C PellleHUAMY, [IpH-
BeJEHHEIMU B KHUTre. EC/IM KakafA-TO 3ajada WIKM TeMa BHI3BIBAET 3aTPYAHEHUA, ClefyeT
[I0CJIe IIOBTOPEHNA MaTeplrasa BEIIOJHUTE TeMaTu4eCKUe TPeHHUHIH.

U151 3aBepIIarolero KOHTPOIA FOTOBHOCTH K BEIIIOJHEHUIO 3aJaHUM COOTBETCTBYIOIIEH
nosunuu EI'S ciyxar guartocTrdyeckre paboTel, pasMell€éHHEIE B KOHIle TeTpajul.

Pabora c cepuell pabounx TeTpaZeil Aid noAroroBky k EI'D o MaTeMatrke MO3BOJIUT
BLISIBUTH U B KpaTyalililie CPOKU JUKBUAUPOBATE IPoOesbl B 3HAHUAX, HO He MOXKET 3aMe-
HUTH CUCTeMATH4eCcKOro U3y4eHuA MaTeMaTHUKU.

Kenaem ycnexa!



BBegenue

DJTo nocobue NpeAHA3HAUEHO [JIf MOATOTOBKU K PellleHMIo 3aJad 110 TeMe «3HaueHa
BHIp@KeHU» U, B YaCTHOCTH, 3a4a4u 9 IpodIIbHOr0 yPOBHS, a Takke 3a4a4 2 11 5 6a3oBoro
ypoBHs EauHoro rocyzapcTBeHHOr0 sK3aMeHa 10 MaTeMaTtlKe.

3aZaHue npejcTaBafaeT coboll 3aady Ha BEIUMCIeHNe 3HaUeHNA YUCI0BOro Wik 6yKBeH-
HOTO BHIpaKeHMA (B IociefHeM clydae — IpU JaHHOM 3HaYeHUU NepeMeHHON). [lomyde-
Hle OTBeTa IIpaKTHUeckU B 060l 3agade EI'D o MaTeMaTUKe CBA3aHO C BEUUCISHUAMU,
IpeoOpa3oBaHUAMY, HAX0X/eHNleM 3HaueHN!! YUMCAOBLIX U GYKBEeHHLIX BEIpaKeHUI. YMe-
HUe IPaBWIbLHO U JOCTATOUHO OBICTPO CUMTATh, 3HAHMUE aICOPUTMOB pellleHNs OCHOBHEIX
THUIIOB 33724 10 TeMe fABJAETCS CYI[eCTBEHHEIM (aKTOPOM YCIellHoH caul sK3aMeHa.

B noco6ue BrIIOUeHE 33JaHNs, COOTBETCTBYIOMINE BCeM IecTH GyHKINOHAILHO-UYNUCI0-
BLIM JIMHUAM IIKOJBLHOIO Kypca:

— IleJiBle 4MCa, CTelleHU C HATypaJbHBIM II0KasaTeleM, Ilelble palloHaIbHEE BEIPA-
JKeHU,

— Apobu, cTelleHU C LleJEIM OTpUILlaTeIbHEIM IIoKasareaeM, ApobHo-palllioHaNbHELE BEL-
paXKeHUH,

— KOpHU, CTelleHU ¢ ApoOHEIM [I0Ka3aTenleM, UppallioHalbHEIe BEPaXKeHNA,

— TPUrOHOMETpUUecKle BHIpaXKeH,

— CTelleHU ¢ JeHCTBUTENbHEIM [I0Ka3aTeleM, [10Ka3aTeabHble BEPaXKeHNA,

— orapudMHL U gorapudMideckiie BEIPAsKeHUs.

37ech oJ UppalloHaIbHEIM BEIpaXKeHNEeM IIOHUMAaeTcs BHpaXkeHUe, cofepkallee IIe-
PEMEHHYIO 10/} 3HAKOM KOPHA N-U CTelleHH; 10/ [10Ka3aTeJbHEIM BhpakKeHeM IIOHUMaeT-
cA BEIpQXKEeHUe, cofieprKalllee IlepeMeHHYIO B [I0KazaTese CTeleHU HeKoToporo uucaa. Ta-
KOe IIOCTpOeHUe [10co6UA IO3BOUT, C OFHOM CTOPOHH, BEIABUTE CYILIeCTBYIOLMe NPoGest]
U npobieMHEBIe 30HBL B IIOATOTOBKE C IIeJbI0 UX YCTPaHeHUA U BHIPAOOTKU YCTOMUUBHIX
HABLIKOB pellleHUs HeCJOXKHBIX 33Ja4 Ha BHUMCIeHUe U NpeobpaszoBaHue, a ¢ APyro —
HCIONb30BATE KOMIUIEKCHHI TTOAX0/ IPY OpraHu3aIyy U IpoBeJeHun o606IaloIero mno-
BTOpEeHUS.

[Toco6ue BrItouaeT 6 AUATHOCTUYUECKUX U 12 TPeHUPOBOUYHEIX paboT (110 ABa BapUaHTa),
a Tawke paszbop 3aau IepBoli AUArHOCTUYeCKoU paGoThl ¢ Heo6XOAUMEIMI MeTOAde CKI-
MU pexoMeHAanuaMu. Kaxzaaa auartocrudeckas paboTa cogepxut 12 saganuii (1o ABa Ha
KOKAyIo U3 mecTd GYHKIIMOHAILHO-UHUCIOBEIX JUHUY IMIKOABHOIO Kypca B COOTBETCTBUU
C YKa3aHHBIM BEHIIIe NopagxoM). [Ipu oToM IepBoe U3 ABYX 33aJaHUil KakAol NapHl sAB/f-
eTcs 3ajlaHlieM Ha BEIUMCIeHMe 3HaUeHUA YNUCI0BOI0 BEIPaXKeHNA, BTOpoe — 33laHueM Ha
BLIUMC/IeHYe 3HAUeHUs OYKBeHHOI'0 BEIpAsKeHUS [IPU JaHHOM 3HAUeHUU [epeMeHHOoN. Kax-
Jas TPeHUPOBOoYHAad paboTa COOTBETCTBYeT OAHOMY U3 3aaHUil AUArHOCTUUeCKo paboThl
u coZepxut 10 3ajay AnA BHPAOOTKU WIN 3aKpelleHNs HABLHIKOB pellleHUd 10 KaKIOMY
TUINY 33/, aHUH.

B Hauase paBoTH ¢ nocobueM IenecoobpasHo BEHIIOAHUTL [ePBYI0 AUArHOCTUYECKYIO
paboTy, ollpeieUTh, KaKUe 3a/jaull BHI3EIBAIOT 3aTPYAHEHU, 1 06paTUThCS IPU HeobX0AU-
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Bgedenue

MOCTHU K pazbopy 3azad. [locie 3TOro Hy»KHO IOTPeHUPOBATLCA B PellleHUH 3aa4 KK 00
TUIA, BEIIOJHUB TPeHUPOBOUHBle paboTH. /1A 3aBeplleHUA IOATOTOBKU cleAyeT obpa-
TUTBCA K AUATHOCTUYECKUM paboTaM 1—5 u mocraparhbes peliuth ux 6e3 omubok. Xena-
TeJIBHO, YTOOB! BpeMsA pellleHus J000U 13 AUarHOCTUYeCKUX U TPEeHUPOBOYHLIX paboT He
[IpeBHIIano 25—35 MUHYT.

[ToguepkHéM, UTO B IOCOGUM paccMaTpUBAIOTCA TONBKO 3aJaHUA, B OCHOBHOM OTBe-
Yarollye [0 YPOBHIO CIOKHOCTU 3aZaHuio 9 EI'D 1o MaremaTtuke. YMeHNe peIlaTh Takie
3aZa4n fABJAeTcA 6a30BHIM: 6e3 Hero HeBO3MOXKHO IIPOABUHYTLCA B PEllleHuN OoJiee CII0XK-
HBIX 3a/a4. YacTh BKIFOUEHHEIX B II0co0OMe 3a/iad HECKOIBKO (HO He CYIeCTBEHHO) CIOXKHee
3azaun 9 IeMOBEPCUHM: UX pellleHHe II03BOJUT HapacTUTh OIpefieIEHHYIO «MaTeMaTHue-
CKYI0 MYCKYJIaTypy» U UyBCTBOBaTh ceOs Ha sK3aMeHe 3aCTPAaXOBAHHHIM OT HENPUATHBIX
HEeOXXUAaHHOCTEMN.

[Tpy moAroToBKe K pelleHMIo 3ajad EAWHOrO rocyZapcTBeHHOTO 3K3aMeHa C KpaTKUM
OTBETOM HYXXHO IIOMHUTB CJleAyrolee. [IpoBepKa OTBETOB OCYIeCTBIAETCA KOMIIbIOTEPOM
nocje CKaHUpoBaHUA 61aHKa OTBETOB U COIIOCTABIEHNA Pe3yIbTaToB CKAHUPOBAHUA C [IPa-
BUIBHEIMU OTBeTaMU. [loaToMy nudphl B 6raHKe OTBETOB clefyeT NUCATH paszbopulBO
U CTPOr0 B COOTBETCTBHU C MHCTPYKIMEH MO 3allo/HeHUo OnaHka (¢ TeM 4ToOBl, Halpu-
Mep, 1 u 7 unu 8 u B pacnosHaBanuck KoppekTHO). K coxkaneHUio, oIUOKNA CKAHUPOBAHUA
[IOJIHOCTBIO HCKJIIOUNTDL Hesb3f, [103TOMY, eCIM eCTh YBEPEHHOCTh B 3ajadve, 3a KOTOPYIO
[oJIydeH MUHYC, HY>KHO MATU Ha anejuidaniio. OTBeToM K 3a/lade MOXKeT OBITh TOJIBKO Ilesoe
YN0 WIN KoHeuHad JecATHuHas Apobb. OTBeT, 3adUKcUpoBaHHHIY B UHOH dopMe, GyeT
PacIo3HaH KaK HellpaBWIbHEIN. B 3ToM cMEIC/Ie 3afaHue 9 He ABIAeTCA UCKIIOUeHHUEM: eCIN

" 3
PEe3yJAbTaTOM BEIYMCJIEHWN ABUJIACH OOBIKHOBEHHAA L[p06b, HallprMep Z , TO IIepe 3allrChiO

OTBeTa B OJaHK eé Hy>KHO oOpaTUTh B IeCATUUHYIO, T. €. B 0TBeTe HamucaTh 0,75. Kaxkabit
CUMBOJ (B TOM YMCIe 3amATas U 3HAK «MUHYC») 3aIIUCHIBAETCA B OTAETHHYIO KIETOUKY, KaK
5TO IIOKA3aHO HA NOJAX IoCobUs.

ABTop 6narogapen u npustarenet O. A. BacuibeBoil 3a peAioske s, 3aMedaHts U Co-
BeTHl, ClI0COOCTBOBABIINE YIYUIIeHNIO PYKOIIHCH.



OTBeTHL:
JAuarHoctudyeckasa pabora 1

Bapuanr 1

1. Hatiaure 3HaYeHUe BLHIDAXKEHUS

45:3° + 135,

2. Hatignite 3HaueHMe BEIpaXKeHUA

(2x—5)(2x+5) —4x*+3x—5 mpu x = 100.

3. Hatizure 3HaueHMe BEIpAXKeHUA

(3%—1%) 4,8

4. HatiiuTe 3HaYeHUe BHIPAXKEHUS

a2 B

—661 mpu a = 0,04.

al

5. HaifauTe 3HaveHMe BEIPKEHUS

v/ 1092 — 602.

6. HatizuTe 3HaueHNe BEIpaKeHNA

bt - (bl_go)Z npub=7.

7. Hatizute 3HaveHMe BEIPAXKEHUS

22sin11°-cos11°
sin 22°

8. Hatiaure tg 3, eciu sinﬁ:% upe (%’ 7'5).

9. Hafizyte 3HavYeHMe BHIPAKEHUS

7R, PR,

gx—9)

10. Haiigure el —T1)"

ecau g(x) =8".

O6pazer HaTHUCAHUSA:

2/3415/6/7/8/9/0/-|, 6




1
JAuazrocmuueckas paboma 1 E OTBeTHI:
1
11. HatiauTe 3HadueHNe BRIPAXKeHUS E 11
11-6"8:2, i
1
1
12. Haiigure log, (ab®), ecnu log,a= -17- i 12
i
1
1
i
BapuanT 2 E
1. Hatiaure 3HadeHNe BHIpAXKEHUS i 1
48.58 207, |
2. Hatigute 3HaueHMe BEIpaXKeHUA E 2
(6x — 2)(6x +2) — 36x%+10x — 35 mpu x = 80. :
1
3. Hatipure 3HaueHMe BhIpaykeHUA i3
1
1 1 !
(5-63)-18 E
4. Hatipure 3HaueHNe BHIpaKeHNA . 4
1
¥6 .y 2 !
—5 mnpu x = 0,625. :
i
5. HalipuTe 3HaueHMe BHIpaXKeHNA L5
1
V1222 - 1202, i
1
6. HatizuTe 3HaueHNe BEIpaKeHUA . 6
1
1 252 !
bz-(b7)" mpub=3. i
7. HaliznTe sHaueHNe BEIpaKeHNA : 78
34sin53° - cos 53° '
sin 106° :
8. Hatizute tg o eansina———S-Haefg—ﬂ'Zrc) : 8
. Vi ga, = \/8_9 \ ok . !
i
9. HatizuTe 3HaueHNe BEIpaKeHNA i 9
5«/7 . 53*«/7. :
1
1
' O6paszell HaNWCAHUA:
. 1/2]3/u[s|6/7/8|9/0[-
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OTBeTH:

1

12

OG6pazel HaTHUCAHUA:

z

34

56

78

90

Jluaznocmuueckas paboma 1

glx—=7)
g(x—8)’

10. Haiigure

11. HaiizuTe 3HaueHNe BRIpAXKeHUS

18- 9loest,

12. Hatizure log, (ab®), ecnu log,a=

ecnu g(x)=14".
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JlelicTBUA ¢ LeJBIMU YUCIaMU,
HaTypaJibHBIMM CTEIIEHAMU U LeJbIMHA
panuoOHAaIbHBIMHU BBIPAXKEHUAMMU.
Pemenuda 3azgau 1 u 2
BapuaHTa 1 fuarHocTudeckoii paboTsI 1

Jlee mepBHIe 33/1aUN KOKAOU AMATHOCTUYECKOH PaboTH CBA-
3aHH C apUOMETHUECKUMU AeUCTBUAMU HAJ LeJbIMU YHUCIAMU
U HATyPaJbHBIMU CTelleHAMU. ECIM Kakas-TO U3 HUX pelleHa
HEeIPaBWIbHO WIM BHI3BAJA 3aTPYAHEHUE, CeYeT IOBTOPUTH 110
yue GHUKY WIN CIIPABOYHOMY IOCOGUIO CIEYIONTHE TEMEL:

+ apudMeTUIeCKUE JENCTBUSA C IEeNbIMU YHCTAMU,
+ QOPMYIEI KBaApaTa CyMMEL U KBa/[paTa PasHOCTU JBYX YNCeN:

(a+b)? = a?+2ab+b?,
o (GOpMy/a pasHOCTH KBaJPaTOB JBYX UHCel:
(@a—b)(a+b) =a®>—1b?
o TIPOM3BEZIeHNeE 1 YACTHOE CTeTleHeil ¢ OIVHAKOBBIMI OCHOBAHHIAMI:

n
_ . nt+m a _ n-m | I
=a > a_ﬂl_a 3 = =4a )

e [IPOM3BEACHNE 1 YaCTHOE cTeleHell ¢ OAVMHAKOBBEIMMU IIOKA3aTe-
JIAMII:

a"-bt =@, &=(2),

o BO3BeJleHHe CTelleH!U B crenelb: (@)™ =q"™.

YacTo B 3aJaYHMKaX U Ha SK3aMeHaX BCTPEUAIOTCS BHIYUC/IN-
TeJBHEE IPUMEPHL, B KOTOPHIX JIETKO 3aIyTATLCSA, €CIU He YBU-
JIeTh TIPOCTON «I0u». TAKUM KIIOUOM HHOIAA ABJAIOTCA OOBIU-
HEIE pacIpeieNluTeNbHbe CBOMCTBA:

(a+b)c=ac+bc, (a+b):c=a:c+b:c.

VHbIMU cioBaMu, ecau yAaérea Hailty o6Imnil MHOXUTENDb ABYX

cjlaraeMEIX, ero Hy>KHO BEIHECTU 32 CKOOKU. B kauecTBe nprMepa

HaliféM 3HaueHMe BhIpaxkeHUA 123 -4567 —4557-123 — 10-23.

BriHeceM 3a cko6KU 00N MHOMKUTENb:

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

Kak BUAUM, BCe AeHCTBUA MPOUIBOAATCA B YME.
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Pewerus 3adau 1u 2 duazHocmuueckoii pabomut 1

PaccMoTpuM ellé ofWH NpHMep, B KOTOPOM pallioHaNbHEIE
BHIUUCJIEHUSA [TO3BOAAIOT MOJYIUTE OTBET GYKBAJBHO 32 MUHYTY.
Hatigém sHavenue BeipaxkeHus 201 - 301 — 501. /lanHoe BHIpaXke-
Hue paBHo (2004 1) - (3004 1) — 501. PackphB ckoOKkU, MOIy-
M 200- 300+ 200+ 300+ 1 — 501. OueBuzHO, cymMMa [OCIe-
HUX YeTHIPEX cJlaraeMEBIX paBHA Hy/io. [loaToMy MckoMoe 3Have-
Hue pasHo 200 - 300 = 60000.

WHorga BcTpevaroTcs BEUUCAUTENBHBIE 33/a4ud, KIOY K pe-
IMeHUI0 KOTOPHIX COCTOUT B NPUMEHEHUM OJHOU WIU HeCKOJb-
KUX GopMys COKpaléHHOoro YMHOXKeHUA. B GolbIIMHCTBE CIyda-
€B UNCJIa, UCIOoNb3yeMEIe B 3a/ladaxX, MHOTO3HAYHBIE. JTO C/eNaHo
JUISl TOTO, YTOOH UCKIIOUUTH HEMOCpe/]CTBEHHOE BRIYHCIEHUE,
HO UMEHHO 3TO IMO3BOJSET IIPEANON0KUTh, UTO CIocob BHIUMC-
JIEHUsl He 3aBUCUT OT CaMHUX 4Mcel. B Takux 3aZadax yAoOHO
ObIBaeT 3aMeHUTh Kakoe-HUOYAb YMCA0 WIM JBa YHCIa Iepe-
MeHHBIMU, 3aTeM BBIIOAHUTL YIPOIIeHUsA B 061IeM BHU/E U CHO-
Ba IlepelTU K unciaaMm. Hatigém, HanpuMep, 3HadeHUe BEIpake-
Hua 1234562 — 123455 - 123457. 3ameTuM, uTo yncaa 123455
u 123457 oTnuvaroTceda Ha eAVHUIY OT uuciaa 123456. Sto Ha-
BOJAUT Ha MEBICJIb 3aMeHUTh 123456 Ha a. Torma 123455=a —1,
123457 =a + 1. Tonyyaem BeIpaskeHue a? — (a— 1)(a +1). ITpu-
MeHUM GOPMYyIy PasHOCTU KBaApaTOB:

—(@@-1D=ad>-?+1=1.

OTBeT 1 He 3aBUCUT OT 3HAUYEHUA d, IO3TOMY B JAaHHOM clydae
Jaxke He IPUAETCA AeJaTh 0O6paTHYIO 3aMeHy.

[pu pelneHyy 3a/a4 Ha JeHiCTBUA CO CTENEHAMU 0OBIYHO J0-
CTATOYHO MPUMEHUTD OJHY U3 JBYX CIeAYIONUX «IHCTPYKITU»:

— IIPUBECTU CTEIleHU K OJJHOMY OCHOBaHUIO (B 3TOM Clydae
OCHOBaHUA cTelleHel caMU JOKHE OBITh CTENeHsIMU HEKOTOPO-
r'o Yuciaa),

— IIPUBECTU CTelleHU K OJJHOMY IToKasaTelio (B 3TOM ciydae
OCHOBAaHUA cTeleHel 06bIYHO ABIAIOTCS PABHBIMU WIN OTINYAL0-
IMUMICS Ha HECKOJbKO eMHUI] YMCIaMI).

1. HatiauTe 3HadeHNe BHIpAXKeHUSs
4°.38: 125
Pemenne. [IpuBesiéM ABe NepBEle CTEIIEHU K OAHOMY IIOKa3a-
Temo: 4°-3%=4°.3°.32=(4.3)°.32=12°.9. Pasgenus nony-
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Pewerus 3adau 1u 2 duazHocmuyeckoii pabomut 1

YyeHHOe BLIpaXKeHUe Ha 12°, monyuum

1229 _ 1965.9-12.9=
= =12°°.9=12.9=108.

Omeem: 108.
2. Haligure sHaueHre BHIpaXKeHUA
(2x —5)(2x+5) —4x*+3x—5
npu x =100.

Penrenue. CHavasa yIpocTUM JaHHOE BHIpaKeHIe, IPUMeHNB
bopMy1y pasHOCTU KBaApaToB U NpUBeAA ofo0HEe claraeMble:
(2x—5)(2x+5) —4x*+3x—5=4x*—25—4x*+3x -5 =

= 3x — 30.

[Tpu x =100 nckoMoe 3HaueHue pasHo 3-100—30=270.
Omeem: 270.

11



OTBeTH:

TpenupoBoyHas padora 1

Bapuanrt 1

—

. HaﬁﬂHTe 3HAYEHNE BBIDAXKEHUA

476-999 +476.

2. Haiizute 3Ha4eHME BEIPAXKeHUA

347-53—53-447.

3. Haiipure 3Ha4YeHMe BEIpAXKeHUA

(6072 —147) : 621.

4. HatiiuTe 3HaYeHNe BHIPAKEHUSA

10%*.10%? : 10%.

92}

. HaﬁﬂHTe 3HaYE€HNE BEIPDAXKEHUA

5l2 . £39, 530

o))

. HaﬁﬂHTe 3HAYEHUME BEIPDAXKEHUA

(86)12 . 870.

7. Hatizute 3HaveHMe BEpAKEHNS

g% 77 . 91®

@®

. HaﬁﬂHTe 3HA4YE€HUE BEIDAXKEHUA

38 » g% A0,

9. Haiizute 3HavYeHMe BHIPAKEHNA

2457 : 58 : 497,

10. Hatigure 3HaueHNe BEIpaXKeHUA

214 . 539 . 212_540.

OG6pazer HATHUCAHUSA:

234/56/7/890-, 12




Tpenupogounas paboma 1

BapuanT 2

—

. HaﬁﬂHTe 3HAYE€HNE BEIPDAXKEHUA

987-999 4 987.

N

. HaﬁﬂHTe 3Ha4YE€HUE BEIPDAXKEHUA

468-67 —67-568.

w

. Haﬁﬁ[HTe 3HAYEHNE BHIPpAXXEHMA

(3467 — 3542) : 700.

N

. HaﬁﬂHTe 3HAYE€HNE BHIPpAXXEHMA

1031-10% : 1052

9]

. HaﬁﬂHTe 3HAYE€HNE BhHIPpAXKEHMA

613 - 661. 650,

o))

. HaﬁﬂHTe 3HAYE€HNE BHIPDAXKEHUA

(74)13 . 750.

7. Hafizue sHaueHMe BHIpAXKEeHUA

P w50 & 355,

8. HatizuTe 3HaueHNe BEIpaKeHUA

3%y 5es

9. Haiizyte 3HavYeHMe BHIPAXKEHNA

3617 : 911 . 415,

10. HatiguTe 3Ha4eHMe BHIpaXKeHUA

427 5 512 3 425_514

13

OTBeTH:

10

O6pasel] HaNMCAHUA:

(4

314/56/7/8/9/0/-|,




OTBeTH:

TpeHupoBouHas pabora 2

Bapuanrt 1

—

. HaﬁﬂHTe 3HAYEHNE BBIDAXKEHUA

(5x—3)2—25x*—10 mpu x = 50.

2. Haiizute 3Ha4YeHME BEIpaXKeHUA

(4m+7)%2—16m?—55m+1 mpum = 135.

w

. HaﬁﬂHTe 3HAYE€HNE BhIPpAXKEHUA

(7Tc—D(Tc+4)— (7c—4)> mpuc=12.

4. Hatiute 3HaueHNe BHIPAXKEHUSA

(3d—2)(3d+2) — (3d+2)? mpud = 40.

921

. HaﬁﬂHTe 3HA4YE€HIE BEIDAXKEHUA

(10b+3)%— (10b—23)? mpu b = 30.

6. HatizuTe 3HaueHNe BEIpa)KeHNA

b>:b*-b’ mpub=2.

7. Hatizute 3HavYeHMe BEIPAKEHNS

(2aM? : (2a”) npu a = 16.

@®

. HaﬁﬂHTe 3HAYEHUME BEIPDAXKEHUA

@em’)® : 2m®)* mpum = 10.

9. Haiizute 3HavYeHVe BHIPAKEHNS

(27b)2 : b7-b* nmpu b = 243.

10. HatiguTe 3Ha4YeHMe BEIpaXKEHNA

4x - (4x*)* : (4x*®) mpu x = 10.

O6pazer HaTHUCAHUSA:

2/34]5/6/7/8/9/0/-|, 14




1
TpexupogouHas paboma 2 E OTBeTHI:
1
1
BapuanT 2 E
1. Hatiaute 3HaueHNe BHIpAXKEHUS i 1
(7x—2)?2—49x?—3 mpu x = 100. i
1
1
2. Haiigure 3HaUeHMe BLIpayKeHUA 12
1
(6m+5)*—36m*—-59m+5 mnpum = 321. '
1
1
3. Haiigure 3HaueHMe BhIpaXkeHUA : 3
[}
(5¢—6)(5¢+6) — (5¢—6)?> mpuc=13. i
1
4. Hatipure 3HaueHIe BHIpaKeHUA i 4
(4d —3)(4d+3) — (4d+3)? mpud = 50. |
1
1
5. Hatipuire 3HaueHMe BHIpaykeHNUA |5
1
(50b+9)2 — (50b—9)? mpu b = 50. |
1
1
6. HatizuTe 3HaueHNe BEIpaXKeHUA i 6
b®:b%-b> mpub=0,2. E
1
7. HaliznTe sHaueHNe BEIpaKeHNA E ”
(3a®)® : (3¢®) mpua=110. E
1
1
8. HatizuTe 3HaueHNe BEIpaXKeHUA . 8
1
@em®* : @2m®)° mpum = 50. |
i
9. HatizuTe 3HaueHNe BEIpaKeHNA E g
@2b)* : b*°-b” mpub = 6. E
1
1
10. Hatipure 3HaueHMe BEHIpaXKeHNA !
1243 9y4 10
7x-(7x)” : (7x°)" npux = 97. '
i
' O6pazell HaNWCAHUA:
5 1]2[3]u[s|6|7/8]9/0]-




JleiicTBUA € po6AMU, LIEIBIMU CTENEHAMU
U APOOHO-palIOHATBHBIMU BBIPAXKEHUAMU.
Pemntenusda 3agau 3 u 4
BapuaHTa 1 JuarHocTuyeckoi paboTsI 1

TpeTba U 4yeTBEpTad 33/aUM KaA0H AMArHOCTUUECKOU pa-
GOTH CBA3AHH ¢ apyudMeTUUECKUMU AeHCTBUAMU HaJ ApobaMu,
IEeJBIMU CTEMEeHAMHU U ApoOHO-PAIUOHAIBHEIMU BhIPAXKEHUSIMU.
Eciu Kakaf-To U3 HUX pellleHa HeNpaBWIbLHO WIK BHI3BaJA 3a-
TPpyZAHEHUe, clefyeT MOBTOPUTE MO YUeOHUKY WIN CIPABOUYHOMY
MOCOBUI0 CIEAYIONINIE TEMBI:
 IIpaBWIbHbIE U HEMPaBWIbHbIE ApobH,
¢ OCHOBHOE CBOUCTBO ApolH,

« COKparlleHue apobeit,

« IpUBe/ieHMe Apobeli K 00IeMy 3HaMeHaTe Mo (YUCIUTEN0),

+ HaVMeHLINMUY o6l 3HaMeHaTeNb HeCKOIBKUX Apobeli,

+ CpaBHeHUe Apobel,

« apudmeTHIecKye AeHCTBUA ¢ 0OLIKHOBEHHBIMU ApobaMu,

« HaxXOXJeHUe ApolH OT YMwIa U Yncia 1o Apobu,

« apudMeTHUeCKUe AeUCTBUA ¢ PAITMOHAIBHBIMU YUCTAMU,

« apudmMeTHdecKye AeliCTBUA C KOHEUHBIMU JIeCATUIHRIMU APO-
6aMuU,

o IIPOM3BEJEHNE 1 YACTHOE CTquHeI?I C OZMHAKOBBIMI OCHOBAHHAMIL:

- § 1
an am — an+m’ n—m n

a4 a_n:a7:

o IpoU3BeZieHNe 1 JaCTHOE CTelleHel] ¢ OAMHAKOBLIMU II0Ka3aTe-
JAMU: n n
a a
at-b"=@h)", w=13)
b b
3 nym _ _nm
- BO3Be/leHMe CTelleHH B cTemnens: (a")" =a"".
YacTo IIpH pellleHNH 3afad Ha APo6U BO3HUKAET HeOGXOAU-
MOCTb BBIIOJIHUTDb CJIOXKEHHe U BEMUTaHHUe ApoGell, YHCIUTeIN
KOTOPBIX PaBHEI efnHHUIle. OueBHUAHOE PABEHCTBO

1,1_0b  ,a_b*a
a b ab ™ ab ab
M03BOJISAET BHIIONHATL IoA0OHEIE BHUMCIeHUS B yMme. Hampu-

1 i
MEp, CIOXMM § n g Hucaurenb CYMMEI PaBEH CYMME YMCEN

3 u 5, a sHaMeHaTenb — MPOU3BEAEHUIO 3TUX Yuces. [lonydaeM
3+5_ 8
3.5 7 157

o el 2 . ..
HUU TaKUX ApoGeil: 5 — 5= 5o = z5. ONMCaHHBIN IPUEM 2¢-

AHanoruyHoe IIpaBUIO CIIpaBEJJINBO U IIPU BBEIYMTA-



Peiwenus 3adau 3 u 4 duaznocmuueckoil pabomsi 1

(1)6KTI/IB6H 1 B TOM CJIy4dde, KorZa 3HaMeHaTeJIM claracMbIX — He

B3daMMHO IIPOCTBHIE YMCJIA. Ho B aToMm dIydae IMoJaydYeHHad L[p06b
1 1 14 7

HYXIAETCA B COKpaIleHUN: 6 + § == @ = 2—4
[Tpu npeo6pazoBaHUAX CYMM, B KOTOPBIX YIACTBYIOT CTelleHU
HEKOTOpOro 4uncdia, 6bIBaeT YL[O6HO BBEIHECTU 3a CKO6KI/I CTeIleHb
C HAUUMEHBIIINM [IoKa3aTeJIeM. HaﬁAéM, HaIIprMeEp, SHAYEHNE BHI-
54+11-52-3
1+2-84-19-8
MM ITOKasaTeJeM — 3TO 5’2, a 8 2 —cTemeHb ¢ HAUMEHBIIUM
IoKasarejgeM B 3HaMeHaTese. BriHeceM 3TU CTelleHU 3a CKO6-
5358 +11-3-5%)  5%(125+11—75)
82(824-2-8—19) = 8 %(64+16—19)

572.61 572 812
rrer=s7=(5) =256

AKEeHUA . B uniciuTene cremeHb ¢ HaliMeHb-
2

KU . BEITOMIHUB ZeiicTBUA

C IIeJBIMY YMCIaMU, [IOJYIM 5

Pemtennie 3azau Ha npeofpazoBaHiie BEIpRKeHUI IpeAnoa-
raer, KaxK IpaBuwiIo, [ocle/oBaTelbHOe YIpolleHle JaHHBIX BH-
paxeHuil. [Tpu 5ToM UCIIONB3YIOTCA CBOCTBA cTeneHell 1 dopMy-
JIEL COKPAIIEHHOI0 YMHOXKeHU. YIIpollleHNte BEpakeHUH 06LIUHO
CBOAUTCA K NIpHBeJieHUI0 oAOGHBIX claraeMBIX U COKpalleHUIO
npobeli Tocie HEKOTOPHIX MIPeABAPUTENbHBIX AeMCTBUM, BaskHel-
UM U3 KOTOPHIX ABIAETCA pasiokeHue Ha MHOkUTenu. [lociea-
Hee, B CBOIO OouepeZb, 3aKIiouaeTcs B BHIIOJHEHUU OAHOU WIN
HeCKOJbKUX U3 CAeYIOMNX YeTHPEX «MHCTPYKIM».

I. «Crpynnupy¥i ciaraemMele»

B kauecTBe mpuMepa yIpOCTHUM IIPU AONYCTUMBIX 3HaueHU-

13xy —2ab—7yx +3ab
6xy +ab ’

HeoOXOAUMYIO CPYIIIIUPOBKY B UUCIUTEE APOGU:

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

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

AX IIE€PEMEHHEBIX BBHIDAXXEHIE BHIIIOJTHUB

1.

3HAYUT,

II. «BrIHecH 3a ckoOKII»

3xy —7xz

—>————, BbiHecd 3a CKOOKU
3y—7z°

CokparuM, Hanpumep, Apobb

00N MHOXKUTENE:
3xy—7xz _ x(3y-7z)

3y—=7z2 = 3y—-7z

17



Peuwienus 3adau 3 u 4 duazHocmuueckoti padomut 1

I1I. «IIpumMeHU dopMyTy»

PaccMOTpHUM ellé oAnH NMpHUMep Ha coKparlileHue Apo6u
9y* — 4x?
2x +3y?
ISt eTo pellleHus PasIoKUM YHUCIUTENb Ha MHOKUTENN, IpHUMe-
HUB GOPMYJIy pasHOCTH KBaAPATOB:

9y'—4x*  (By*+2x)(3y*—2x)

— 92 _
2x+3y? 2x + 3y? =y
IV. «/lo6aBb U BHIYUTH»
4a*+1
Jlnst cokpartenus Apobu 3a? —5g 7] DPVETIM B UHCIHATeNe
TIOMHBIN KBAJPAaT:
40 +1  4g*+4a’+1—-4a> Qa2+ 1)P—(2a)?
2a?-2a+1 2a®°-2a+1 = 2a*—-2a+1
_@d+1-200Qd*+1+2a) . o
= P —2a+1 =2a*+2a+1.

[TocneHUit IPUMED Y3Ke IPEBOCXOJUT 110 YPOBHIO CIOKHOCTU
3agauy 10, HO IPHéM, UCIIOIb30BAHHBIN IIPY €T'0 PEIIEHUM, MOKET
OKa3aThCA MONE3HBIM JIJIS pellleHus 3aanuii yactu C.

3. Hatipure 3HaueHMe BEIpaykeHNA

(3%—1%) 4.8,

Perntenue. O6paTuM Bce ipo6u B HelpaBUIbHEE 0OBIKHOBEH-
Hble Apobu: (3— —1, 2\ 4,8= (--- = E . 24 U pacKpoeM CKOOKU
(B magpgoM cnyqae 3TO HaI/I6OJIee paL[I/IOHaJIbeII/I cr1ocob):

25 5 24 25 24 5 24 o
(#-3) #=-%-%-3F=523-8=7.
Omeem: 7.

4. HatizuTe 3HaueHUe BHIPAXKEHUSA

a®-q8

7 npu a = 0,04.
Pemenmne. BocrobayeMca cBOMCTBaMU CTelleHel ¢ 0AUHAKO-
23 -8
-a _8)— 1
BEIM OCHOBAHMEM: —o— = @710 = g7 = . TlockombKy
1
a=0,04==— 25, UCKOMOe 3HaueHHe paBHO 1: 75 =25.
Omsem: 25.

18



OTBeTH:

TpenupoBouHada pabora 3

1
1
[}
1
1
1
1
1
Bapuanr 1 :
1
1
1. Hatiaute 3HadeHNe BHIpAXKeHUS 1
1
0,73-99+0,73. ‘
1
2. Hatigute 3HaueHMe BEIpaXKeHUA i 2
522 — (0,52)° E
52,52 !
3. Hatipure 3HaueHMe BhIpaXKeHUA i 3
0,85-57+8,5-4,3. |
1
4. Hatigute 3HadeHle BHIPKEHUS V4
1
13,59-54—-13,59-154. !
1
5. Hatipure 3Ha4eHMe BHIpaXKeHNA 5
[}
4.4 '
Sﬁ ‘11 i
6. HatizuTe 3HaueHNe BEIpaKeHNA E 6
<5 11 i
TG |
1
7. HaiizuTe sHaUeHMe BBIDAXKEHUA | 7
1
3 1 !
(25-1) 53 5
8. HatizuTe 3HaueHNe BEIpaKeHUA E 8
1 .3 i
(45-15) : 35 :
1
9. HalizuTe 3HaueHte BHIpaXkeHUs P9
5719 :2510.5%, :
1
10. Hatigute 3HaYeHUe BHIPAKEHUS i 10
FE 34 AT, i
i
i
' O6pazel] HaTUCAHUSA:
w 1]2[3[u[s]6]7/8]9/0[-




OTBeTH: Tpenupogounas paboma 3

BapuanT 2

—

. HaﬁﬂHTe 3HAYEHNE BBIPDAXKEHUA

0,34-99+0,34.

N

. HaﬁﬂHTe 3HAYEHNE BEIPDAXKEHUA

24% — (0,24)?

24,24

w

. HaﬁﬂHTe 3HAYEHNE BBIPpAXKEHMA

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

4. Hatizute 3HaueHNe BHIPAXKEHUSA

15,3468 — 15,34 168.

1921

. HaﬁﬂHTe 3HAYE€HNE BEIPDAXKEHUA

6.6
B2 i =

6. HatizuTe 3HaueHNe BEIpaKeHNA

79
79~7.

7. Hatizute sHavenye BEIPAXKEHNS

& 8

(3%-—22)«25.

@w

. HaﬁﬂHTe 3HaYE€HNE BEIPDAXKEHUA

(4%——&6):1%%.

9. Hafinute 3HavYeHMe BHIPAKEHUS

6711 . 3618 . 649.

10. Hatipure 3Ha4yeHMe BEHIpaXKeHUA

471356171471,

O6pazer HaTUCAHUS:

234/56/7890-, 20




OTBeTH:

TpeHupoBouHas pabora 4

1
1
[}
1
1
1
i
Bapuanr 1 :
1
1
1. Hatiaure 3HadeHMe BHIpaXKeHUS V1
1
al®.q8 :
opua= 2.
@ P i
2. Hatigute 3HaueHMe BEIpaXKeHUA ' 2
a7 -a 16 :
7 Ipua = 0,4. :
1
3. Hatinute 3Ha4ueHNe BEIPayKeHUA {3
1
a—Q. =5 1
— 7 mpua= 4. i
7a+ 6b a_ '
4. Hatigute 7 op 8O 3 =2 : 4
i
i
5. Hatipure 3HaueHMe BHIpaXKeHUA L5
1 _ '
a(16a® _25)(4a+5 4a—5) npu a = 34,5. :
1
6. HatizuTe 3HaueHNe BEIpaXKeHNA 16
1
2 1 1
(618 64)(% 8 9b+8)+3b 4 TpEe=e; :
1
7. Halinute sHaueHMe BLHIpaXXeHUA | 7
1
all.q 12 1
4a+m npu a = 80. E
" 5a+6b a _ 4 :
8. Haitgute 3045 M 55 : 8
i
i
9. HatizuTe 3HaueHNe BEIpaKeHNA : 9
| at1) i
(25a* —16)(50_‘_4 Too 4) npu a = 20. :
1
10. Hatigure 3HaYeHIe BHIpaKeHNA 1 10
1
(b 9)(b+1 22)-12b+11 mpub=152 i
' O6pazel] HaTUCAHUSA:
51 1/2/3u[s]6[7[8]9]0




OTBETHI: TperupogouHas paboma 4

BapuanT 2

—

. HaﬁﬂHTe 3HAYE€HNE BBEIPDAXKEHUA

a6 . q 14

npua=>5.

a34

N

. HaﬁﬂHTe 3HAYEHNE BEIPDAXKEHUA

al?.q2°

npua=0,1.

a*lS

w

. HaﬁﬂHTe 3HA4YE€HUE BEIPDAXKEHUA

26y 87

e mpua= 0,02.

fa. ecm $ =4
a+6b’ b

4. Hatizure 24

9

. HaﬁﬂHTe 3HAYE€HUME BEIPDAXKEHUA

a(a? —36)(—— 1

T T6) npu a = 0,6.

6. Hatiznre 3HaueHMe BEIpaKeHNA

1

2 _
(49b 4)(7b 5 7b+2)+b 3 nmpub=432.

~

. HaﬁﬂHTe 3HAYEHNE BBIDAXKEHNA

al7.q 18

3a+m npua = 70.

. Hatigure Jo+30 ecau & __ ¢
3a—b"’ a+b 4

@w

9. Hafizute 3HavYeHMe BHIPAXKEHUS

(4902 - 4) (e — 212

7a+2 7a—2) npu a = 10

10. Hatipure 3HaueHMe BEHIpaXKeHNA

b+2 b

(0?—36)( SEE - 152 ) —14b+8 mpub=321.

OG6pazel HATUCAHUS:

2134/5/6/7/8 90—, 2




ZleficTBUA ¢ KOPHAMH, JPOOHBIMHU CTEMEHAMU
U MppalMOHAJIbHBIMU BbIPpAXKEHUAMU.
Pemenusa 3agady 5 u 6
BapuaHTa 1 JuarHocTudeckoi paboTsr 1

[laTag u mectas 3ajauy KaxJol AMarHocTHdeckoll pabo-
TEL CBA3aHH C JeMiCTBUAMU HaJ KOPHAMU, APOOHEIMU CTeIleHd-
MU U UppanyioHaNbHLEIMU BHpaKeHUAMU. HalloMHUM OCHOBHEIe
oTipeieieHNs U CBORCTBA KopHel U cTeneHeli ¢ poCHBIM (paliu-
OHaJIbHBIM) I1OKa3aTeleM.

KopHem n-ii cmenenu U3 4ucia @ HasbIBAeTCA TaKkoe UUCIO,
n-f cTelleHb KOTOPOTO PaBHA d. Apugmemuueckum KopHem n-i
cmenexHu U3 HeOTPULIATENIbHOI0 YKC/Ia d HAa3BIBAETCA TAKOE HEOM-
puyamenvHoe YUCIo0, N-1 cTelleHb KOToporo paBHa a. O6osHaue-
Hue: '/a. 3Hak 4/ Ha3bIBaeTCs PAZUKANIOM, N — IIOKA3aTeNb KOp-
Hfl, d — IIOAKOPEHHOE BEIpAXKeHNe, +/d = /d — KBaJpaTHHIN Ko-
peHb, ¥/d — KyGudecKull KopeHb. KpaTkoe ompezeneHue apug-
Memu4eckoz0 KOPHS U3 HeOTPHULAaTeIbHOI0 YMCIa d MOXKHO 3allk-
caThb Tak: "

n =a,
Va=B3 1530,

OcHOBHBIE CBOICTBA apHPMETHIECKOTO KOPHA

Jna HaTypanbHoro n = 2 u a = 0, b = 0 BEIOJHAIOTCSA paBeH-

CTBa
Vab = va- Vo
i=32 oy
Via="a kew;

va="Va (keN;

= s
Vak = (¥a)" (ecuk <0, 10a# 0).

Cmenenb ¢ pAYUOHANILHBIM NOKA3AMenem ABIgeTcs o6obire-
HUeM IIpe/CTaBIeHNs CTeeHN
at=a-a-a-...-a
n pas
C HAaTypaJbHBIM IIOKa3aTeJgeM, TOJBKO BMECTO 7 TOoKa3aTe/leM
CTEeleHr MOXeT OHITh palioHaIbHOe Urcao. ClefyeT MOMHUTE,

23



3. HppayuoHaibHbie 8bipayceHus

4TO 06OGIIeHNe PACIPOCTPAHAETCA TONBKO HA IOJIOXKHUTETbHEE
OCHOBaHUA a > 0. PAUUOHAIbHbBLIL NOKA3AMeNb CMeneHl — PaIi-
OHAJIbHOe YHCIO BHAA % rje IeJ0e YHUCIO M XapaKTepH3yeT
CTelleHb, a HATypaJbHOE N ABIAETCA IOKasaTeleM pajuKana:
ar = Va™.

OGpaTHTe BHUMAHHE Ha TO, UTO CTelleHb C PAL[FIOHAIbHBIM I10-
KasaTeleM OIpe/e/leHa /I IOMOKUTEIbHBIX dncel (B cIydae eé
HEOTPULATENBHOCTH — eIIé U /I Hy/s). B caMoM felte, odeMy
6LI He CIUTATD, UTO

-8 = Y-8 = {-8=—2

OTBeT Ha BTOT BOIIPpOC JIOBOJIBHO IIPOCT: €CJIN COIVTACUTECA C 3TUM
PaBEHCTBOM, TO JIETKO ITOJYYUTE IIPOTHUBOPEYNE. ,HEﬁCTBHTEHbHO,
B COOTBETCTBIHHU C HOZ[O6HOﬁ «JIOTUKO» IIOJIy4rM, 4YTO

(-8) = (—8)% = /(-8)2 = Y64 =2.

Wrak, ciefyeT 3alIOMHUTD: CMeNneHs ¢ PAYUOHAIbHBIM NOKA3ame-
Jlem onpedesaemcs Mobko 0711 NOJIOHCUMESbHBLX YUCeL.

2. Eutn mepes; MHOMKUTENEM CTOUT OTPUIIATENBHOE YUCIO,
TO 3HaK «MHHYC» I0J KOPEHb He BHOCUTCA, a OCTAETCS Mepes
xopHeM. [Ipy peo6pazoBaHNN YUCIOBEIX BHIpaXKeHUL npobiem

06bruHo HeT: —3v/5=—1/32.5=— 45, a Bor npu npeobpaso-
BaHMM GyKBEeHHEIX BCTPEYAaIoTCs OMUOKU. Tak, HalpuMep, ecIn

a oTpHIaTeabHO, TO avh=— \/azb.
5. HaiiguTe sHaueHNe BRIPAYKEHIS
v/ 1092 — 602.
Pemenne. BocmonbayeMes GopMymnioi pasHOCTH KBaAPaToB:

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

Omasgem: 91.

6. HaliguTe 3HaueHNe BEIpaKeHUA
1 92,9
bs-(b%)” mpub=7.
Pentenume. CHavuala yIpoCcTUM JaHHOE BhIPaXKeHLe, BOCIOJb-
30BaBIINCE CBOMCTBAMMU CTeIleH! C pallOHaJbHEIM [T0Ka3aTe/eM:

b (b16)® = bt -bio? = bt bt = pitd = p¥ = p2.
3HAUMT, UCKOMOE 3HaYeHLe paBHO 72 =49.
Omeem: 49.
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OTBeTH:

TpenupoBouyHasa pabora 5

1
1
[}
1
1
1
i
Bapuanr 1 :
1
1
1. HatiauTe 3HadeHNe BHIPAXKeHUS 1
1
— 1
V8902 — 1682. i
2. Haiigure 3HaUeHMe BLIpayKeHUA 1 2
1
(7-3v3)(7+3v3). i
3. Hatipure 3HaueHMe BhIpaXkeHUA E 3
2 1
(2v2) !
5 7 !
4. Hatipure 3HaueHIe BHIpaKeHNA . 4
1
JL2-3/08 i
V0,18 i
1
5. Hatigute 3HaueHUe BHIpAXKEHUS E 5
VIT5 i
25411 !
6. HatizuTe 3HaueHNe BEIpaKeHNA )
1
—_— 1
3
1/0,64-0,8. i
7. HatiauTe sHaueHMe BLHIpaXXeHUsA 24
1
V125 V125. :
1
8. HatizuTe 3HaueHNe BEIpaXKeHUA E 8
90,96 40,52, '
1
9. HalizuTe 3HaueHle BHpaXkeHUs ' 9
1
87 647 E
1
10. Hatipure 3HaueHMe BEHIpaXKeHNA v 10
~ 1
0,087 .57 -10%. '
i
' O6pazel] HaTUCAHUSA:
- 1/2]3/u[s|6/7/8[9/0]-




OTBETHI: TpeHuposgouHas paboma 5

BapuanT 2

—

. HaﬁﬂHTe 3HAYEHNE BHIPDAXKEHUA

v/ 1162 —802.

N

. HaﬁL[HTe 3HAYEHUME BEIDAXKEHUA

(6—2v3)(6+2v3).

w

. HaﬁﬂHTe 3HAYE€HNE BBIPpAXKEHUA

(7v10)°

70
4. HatiuTe 3sHaYeHNE BHIPAXKEHUS

1/ 0,24

V152

4319

. HaﬁﬂHTe 3HAYE€HUME BEIPDAXKEHUA

o))

3/0,49.0,7.

b

HaﬁﬂHTe 3HAYEHNME BEIPDAXKEHUA

Y/36- /36.

8. HatizuTe 3HaueHUe BEIpaKeHNA

70,62, 49019

9. HatizuTe 3HaueHe BEIpaKeHNA

5 3
68 -361s.

10. HatiguTre 3Ha4YeHMe BEHIpaXKeHNA

il 2 6
2,257 - 47 - 367,

1
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OTBeTH:

TpeHupoBouHasa paborta 6

1
1
[}
[}
[}
[}
[}
[}
Bapmanr 1 :
[}
[}
1. HatiauTe 3HaUeHMe BHIpAXKEHUS |
1
ad® 1
o5 mpua= 8. i
2. Haiigure 3HaUeHMe BEIpayKeHUA 5 2
ass - q>? :
T npua = 6. :
[}
3. Haiigure 3HaueHMe BhIpaXkeHUA L3
e 1
bg-(b;)5 npu b = 2. '
1
4. Hatipure 3HaueHNe BHIpaKeHNA -
1
iy 2 1
b
( 11) npu b = 14. i
b7 1
5. HatiguiTe 3HAUeHMe BHIPAXKEHUS i 5
1
4(d%)* +2d> mpud = 4. '
1
6. HatizuTe 3HaueHNe BEIpaKeHNA 16
]
Bro(p%2)? npub=7. g
7. HaliznTe sHaueHNe BEIpaKeHNA E 7
15/, 30 -
M npu a = 0,8. i
a'¥a :
8. Hatizure 3HaueHMe BEIpaKeHUA i 8
1
b* Vb i
w Ip1 b=13. :
1
9. HalizuTe 3HaueHte BHIpaXkeHUs P9
1
IVX—2  2VX _ i
Tx T +4x+3 npux=2. :
1
10. Hatigure 3Ha4eHMe BEHIpaXKeHNA 1 10
bt VB0 5 i
———— npub==:. {
bs - (b2,2)2 4 '
' O6pazel] HaUCAHUSA:
. 1]2/3[u]s]6[7[8/9]0]-




OTBeTH:

10

OG6pazer HATUCAHUSA:

Tpenupogounas paboma 6

BapuanT 2

—

. HaﬁﬂHTe 3HAYCHUME BEIPDAXKEHUA

5,6
= =@
sz lpua=6.

N
(=)

. HaﬁﬂHTe 3HA4YE€HUE BEIDAXKEHUA

48 . 43,6
a ¥ - 4
—er— mpua=+4

3. Hatizure 3Ha4YeHMe BEIpAYKEHUA
R
b7-(b7)° mpub=7.
. Hatizure sHaueHMe BEIpayKeHUA
(b7)*
il
bs
5. Haiifgure 3Ha4eHMe BEIPaXKeHUA

A

opu b = 12.

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

. HaﬁﬂHTe 3HAYE€HUE BEIDAXKEHUA

o))

2
A mpe b= 11
. Haiizure sHaveHye BEIPKEHNS

Ya'i/a

a¥ya
. Haiizayre sHadyeHe BEIPaYKEHNA

12

)
Vb 4b
. HaiizyTe sHaYeHe BEIPaYKEHA

6/X+5 5% .
T % +3x—6 upux=>56.

10. HatiguTe 3HaueHNe BHIpaXKeHUA

b°- /b
b% - (b29)?

~

npua =0,1.

@w

npu b = 4.

\O

npu b = %

23|4/56/7/8/9/0




TpuroHomeTpuyeckue BbIpakKeHHs.
Pemtenusa 3agau 7 u 8
BapuaHTa 1 fuarHocTudeckoi padbotsr 1

CeapMoe U BocbMoOe 33aHUA AUArHOCTHUUeCKUX paboT — 3a-
Jaul Ha IpeobpazoBaHue TPUTOHOMeTPUUECKUX BHIpaKeHUH.
U xoTa TpUroHOMeTpUdecKUxX GopMy ZOBOJILHO MHOIO, A pe-
MIeHUs 5TUX 3334 JOCTaTOUHO IOMHUTh JUIIL TablIUIHEe 3HA-
YeHUsI TPUTOHOMETPUUECKUX QYHKIMII U OCHOBHEIE (GOPMYJIHL
(yABOEHHOI'0 apryMeHTa, CHHyca U KOCHHYca CyMMEl I PasHo-
CTU AByX uuicen). [Ipeo6najaromuM TUIOM 334a4 (B TOM UICIe
U 3HAYUTeNbHO 6oJiee CAOKHEIX I10 CPABHEHMIO C PacCMAaTpUBA-
eMBIMU) Ha JeHCTBUS C TPUTOHOMETPUUeCKUMU BHpaKeHUAMU
ABJAIOTCA 33/aYl Ha yIpolleHle YUCIOBLIX U OYKBeHHHBIX BHIPa-
JKeHUH U BHIUNCIeHNe X 3HaueHUi. [1p1 5ToM Bo MHOT'HX CIy4a-
AIX JOCTAaTOUHO NPHUMEHUTh OAHY WM HeCKOJbKO U3 ClIeAYyIoMmUX
«HHCTPYKLINI»:
¢ «UCIOAL3YH TaOMUYHEIE 3HAUEHU»,

o «UCTONBL3YH MePUOJUIHOCTE»,

¢ «IIPUBeJU K yIUIy IIepBoIi WM BTOPOH UeTBepTH»,

» «OIpeZieNy 3HaK»,

+ «IIpeJCTaBb eJUHUIY B BU/le CYMMEL KBaJpaTOB CUHYCA U KOCU-
Hyca»,

o «Ipeobpazyit B cymmy»,

+ «UCTOAL3YH GOpMYy/El YIBOEHHOI'O apryMeHTa»,

¢ «IIOHU3B CTelleHb»,

« «Ipeobpaszyit B IpousBeeHUE.

Jlro6yro 3aZauy Ha BLUMC/IeHUe 3HAYeHUN TpUTOHOMeTpHUe-
ckux GyHKIUT IPOM3BONBHOIO ApryMeHTa X MOXHO CBECTU K 3a-
Jade Ha BLHIUMCIeHNe 3HaYeHUI TPUTOHOMETPUYECKUX QYHKINI
OCTPEIX YIVIOB. [Ip1 3TOM MOXKHO HCIIOAB30BATH CeAYIOMUH al-
TOPUTM.

Ecau uricio x 6omablile 27tn, Ho MeHbIle 27t(n + 1) (n —1efoe
4YuCsIo), TO paccMaTpuBaeM 4MCIO @ = X — 27Tn U OTMedaeM Ha
e AMHUYHOM OKPY>KHOCTU TOUKY P,.

KoopauHaTel Touku P, paBHEL 10 ONpe/iesleHUIo cosa U sina
u (o cBoiicTBaM NepUOAUYHOCTU TPUTOHOMETPUUECKUX (QyHK-
IIMi1) COBMAaZArOT COOTBETCTBEHHO C COSX U Sin x.

Eciu Touka P, n1exurt Bo Il 4eTBepTHU, TO CTPOUM TOUKY, CUIM-
MeTPUYHYIO el OTHOCUTENbHO OCH opAuHAT. Eciu Touka P, 1eXUT

29



Petuenusn 3adau 7 u 8 duazHocmuueckoti pabomet 1

B IV deTBepTH, TO CTPOMM TOUKY, CHMMETPUYHYIO el OTHOCHU-
TenqbHO ocu abcnuce. Eciu Touka P, aexut B Il yeTBepTH, TO
CTPOMM TOUKY, CHUMMETPHUYHYIO el OTHOCUTEJNLHO Hadana Koop-
JVHAT.

[TonydyeHHas OpU cCUMMeTpUM TouKa OyfeT JekaTb B | 4éT-
BEPTHU.

OTmMedaeM KOOPAMHATHL IOJTyYeHHOM TOUKH U, I0JIb3YACH IPHU-
3HaKaMH pPaBeHCTBAa IIPAMOYIONBHEIX TPEYrONbHUKOB, HAXOAUM
CHHYC ¥ KOCHHYC YMCa X C YUETOM 3HaAKa.

OpuuM 13 Haubojlee PaCIpOCTPAHEHHEIX TUIIOB HeCIOXKHBIX
3a/ad [10 TPUI'OHOMETPUHU ABJACTCA BEIUMCIEHNE 3HAUYeHUH TPU-
roHOMeTpudecKUX QYHKINE [T0 3HAUeHNIO oAHoM 13 HuX. [1pu pe-
IIeHWH 3aa4 5TOr0 THIla 0OBIYHO HUCIIOAb3yeTC A OCHOBHOE TPUIO-
HOMeTpHUecKoe TOXAecTBO sin a+ cos?a =1 U ero ciefcTBUA:

2 1 1
14-tg a—COSZ ifa’

2 _
Py’ ctgca+1=

7. HatiuTe 3HaueHMe BHIPAXKEHUSA

22sin11°-cos11°
sin 22° :
Pemrenme. YIpocTUM BEIpaXkeHUe B YHCIWTeNe AAaHHOMU Apo-
6u, TpuUMeHUB GOPMYJIY CUHYCA VIBOEHHOT'O apryMeHTa:

22s8in11°-c0s11° =11(2sin11%-cos11°) = 11sin22°.

o 22sin11°-cos11°  11sin22°
Harizém rickoMoe 3HadeHLe: - = — =11,

sin 22° sin 22°
Omeem: 11.

8. Hatigure tg 5, ecnmu sin ff = \/_ upe ( n).

Pemtenue. Hatiém cHauana cosf3. M3 ycioBusa f§ € (2 ; )

CleflyeT, UuTo [ — yros BTOPO YeTBepTH, mosToMy cos f§ < 0. U3
OCHOBHOT'O TPUTOHOMETPUYECKOTO TOXKAECTBA MOIYIUM

261 ginB=1-(2)=1_2_1
cos*f=1-sin*f =1 (V%) = 10 = 1o°
[TockonbKy cos ff < 0, mosydaeM, UTo cos ff = —%, a
v
sin f3 3 ( 1)
tgf = =ttt ] = —3.
=p = 7w

Omeem: —3.
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TpeHupoBouHas pabora 7

Bapuanr 1

—

. HaﬁﬂHTe 3HAYE€HNE BBIPpAXKEHMA

6sin45° - cos 135°.

N

. HaﬁﬂHTe 3Ha4YE€HUE BEIPDAXKEHUA

I . BT 51
8v651nT'cos?.

. HaﬁﬂHTe 3HAYE€HUE BEIPDAXKEHUA

221tg315° - cos(—240°).

w

N

. HaﬁﬂHTe 3HAYEHNE BhHIPpAXKEHMA

14tg1;—ﬂ-tg%.

5. HatiguTe sHaueHNe BRHPAXKEHUS

181tg120° - sin(—240°) - cos 540°.

o))

. HaﬁﬂHTe 3HAYE€HUME BHIPpAXKEHUA

26sin116°-cos116°
sin 232°

7. Hafizute sHaueHMe BHIpAXKEeHUA

21cos14°
sin(—76°) "

8. HatizuTe 3HaueHNe BEIpaKeHUA

—45V2 cos(—315%).
9. HatizuTe 3HaueHNe BEIpaKeHNA

—145sin84°
sin42°-sin48°°

10. Hatipure 3Ha4eHMe BEHIpaXKeHNA

—30
c0s?87° +c0s2177°"

31

OTBeTH:

10

OGpazell HAMCAHNA:
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OTBeTHL: TpeHuipogounasn paboma 7

BapuanT 2

—

. HaﬁﬂHTe 3HAYE€HNE BHIPDAXKECHUA

16sin 120° - cos 150°.

N

. HaﬁﬂHTe 3HA4YE€HUE BEIPDAXKEHUA

4\/€cos = s1n477T

w

. HaﬁﬂHTe 3HAYEHNE BhHIPpAXKEHMA

61tg 2257 - sin(—390°).

4. HatiuTe 3sHaueHNe BHIPAXKEHUSA

107 177

4t—tg6

9]

. HaﬁﬂHTe 3Ha4YE€HIE BEIPDAXKEHUA

61tg210° - cos(—330°7) - sin 630°.

6. HatianTe 3HaueHNe BEIpaKeHNA

35sin35°-cos 35°
sin70° :

~

. HaﬁﬂHTe 3HAYE€HNE BHIPpAXKEHMA

8cos44°
sin(—46°) "

@w

. HaﬁﬂHTe 3Ha4YE€HUE BEIPDAXKEHMA

4 sin(—750°%).

9. Hafinyte 3HavYeHMe BHIPAXKEHNSA

12 sin 66°

cos33°-cos57°"

10. HatiguTe 3HaueHNe BHIpaXKeHUA

sin? 41° 4 sin® 49°

4

OGpazer HaTUCAHUA:

234/56/7/890-, 32




TpenupoBouHasa pabGora 8

Bapuanr 1
. . A9«
1. Harigute cosa, ecau sina = "1—0 Uz <a<T.

2. Hatizure sina, ecnu cosa= % no<a< g

3. Hafiaute cosa, ecau sina = —% u 3777: <A< 2T|.

" . V7 T
4. HatizuTe sina, eciy cosa = X U O<a<=.
A

5. Hattaure 11+ 7tg* a- cos® a, ecnu sina= —}.—7
v

A

b~

6. Hatigure —20 cos(%ﬂ- +a), eCIN Cosa = —%g- Hae (n; -35'-)

7. Haitaure 22 sin a, ecm tg a = +/10.
8. Haiigute 16 cos? a, ecnu tga = /3.

9. HatiauTe 12 cosa, ecmi tga= V15 u %< a<Tf.

10. Hatigure 51sina, ecniu tga=1,875u 3% <a<2m.

33

OTBeTH:

10

O6pazel HATMCAHNA:
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OTBeTH:

10

O6pazel HaHUCAHUA:
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—

N

w

9]

o))

~

@w

Tpenupogounas paboma 8

BapuanT 2
. Hatigure 39 cosa, ecnu sina = % u g <a<Tf.
21 3

. Haligure 29sina, ecmi cosa= 55 U 5~ <a < 27.
~7

2

. Hatigure 17 cosa, ecnu sina=— 17

7.
25 7 2

. Hatinure 100sina, ecau cosa=—

. Hattgure 5+ 6 ctg? a - sin® a, ecm cosa = —

. Hatigure 6sin(377T + a), ecnu sina=—-0,6 M a

. Hatizure 4 cos® a, ecnu tga= /7.

. Hattgure 7sin? a, ecnu tg a= /6.

. Hatimure 10 cosa, ecau tgazZv’E n3n<a<

él_lH

2

&=

2

10. Hatigure 8sina, ecnmutga=0,75u —nt<a<—

34

8 31
wUun<a<-—j;.

s
Us<a<r.

7n

(,

2

z.
2

)

3n
2
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JlelicTBHA C JeHCTBUTEJIbHBIMHU CTENEHAMHU
U MOKa3aTeJdbHBIMU BbIPAXKEHUSIMU.
Pemntenua 3azau 9 u 10
BapuaHTa 1 fuarHocTuyeckoi pabotsr 1

JleBsiTOE U JecsaToe 33JaHnd JUATHOCTUYECKUX paboT — 3aza-
uyn Ha Tpeo6pazoBaHye BHPAKEHUH C AeHCTBUTENBHEIMU (Mppa-
[[UOHANBHEIMU) CTENEHAMY U IIOKA3aTeNbHBIX BHIPAKEHUHN (Kak
y)Ke OTMEYasoch, o/ TOKA3aTENLHEIM BEIPRKEHUEM IIOHUMAET-
cA BEIpQKeHMUe, CoZlepkalnee epeMeHHYIO B TI0Ka3aTese CTeNeH!
HEKOTOPOTO YMCIA), & TAaKKe Ha BRUNUCIEHUE 3HAYEHUI TTOCe]-
HUX IIPY 33/JaHHOM 3HAYEHUH TIepEMEHHOH.

9. HaiiguTe 3HaueHUe BBIpAKEeHUA
7\/3 A 727 V3

Pemrenmne. [1o cBolicTBaM cTeneHeln
7V3 . 72V _ 73423 _ 72 _ 49
Omeem: 49.
10. HatipuTe 3Ha4eHMe BEHIpaXKeHNA
2(x—9)
g(x—11)°
ecnu g(x)=8".

Pemtenue. BrimmoaHum IIOACTAaHOBKY U BOCIIOJIb3YEMCA CBOU-
CTBAMU CTelleHew:

s x—9 .
gg((;(_ 191)) s 88' — - = 8_\' 9—(x—11) g 82 — 64

Omagem: 64.
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Bapuanrt 1

—

. HaﬁﬂHTe 3HAYEHNE BHIPDAXKEHUA

7\/ﬁ+7 . 7757«/ﬁ.

2. Hatigute 3HaueHMe BEIpa’KeHUA

R,

w

. HaﬁﬂHTe 3HAYEHNE BBEIDAXKEHUA

16v17

T

N

. Haﬁﬁ[HTe 3HAYEHNE BBIPpAXKE€HMA

8§v8.5v8

40v8+1

(Smis) erS.

o))

. HaﬁﬂHTe 3HAYEHUME BEIPDAXKEHUA

(67) 7.

7. Hatizyte sHaveHme BEIPAXKEHUS

(167)7%.

@w

. HaﬁﬂHTe 3HAYE€HNE BEIPDAXKEHUA

15\/ﬁ+1

1F:

9. HatizuTe 3HaueHNe BEIpaKeHNA

32-v7 , 92+V7

10. Hatigure 3Ha4YeHMe BEHIpaXKEHNA

A3 g2-V2 . 43V
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Tpenupogounas paboma 9

BapuanT 2

—

o Haﬁﬁ[HTe 3HAYE€HNE BEIPDAXKEHUA
11 V11 -1 127 V11

2. Hatigute 3HaueHMe BEIpaXKeHUA

(10¥3)™3.

w

. HaﬁﬂHTe SHAYEHNE BhBIPpAXKEHMA
7\/5
7«/571 .

N

. Hatigute 3HaveHue BBEIpAXKEHUA
37 .47

12v7-2 "

5. HaiiinTe sHaueHNe BEIPAXKEHNSA
(6‘/5]77) V5147

o))

. HaﬁL[HTe 3HAYE€HIE BhIPDAXKEHUA
L=
(175 ) 7.

7. HatiznTe sHaueHle BEIpQYKeHUA

(87)7.

@

. HaﬁﬂHTe 3HA4YE€HUE BHIPDAXKEHUA

13\/ﬁ+1

13v13-1°

9. Haiizyte 3HavYeHMe BHIPAXKEHNA

1117\/ﬁ. 111+«/ﬁ‘

10. Hatigure 3HaueHIe BEIpaKeHNA

54«/571.51—«/2 3 53«/5—1‘
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OTBeTH:

TpenupoBouHasa paborta 10

Bapmuanrt 1

1. HatiauTe 3HadueHUe BRIPAKEHN

x+3**1.97 mpux=>5.

2. Hatigute 3HaueHVe BEIpAXKEHUA

571,195 mpux =4

3. Haiigure 3Ha4YeHMe BEIpAXKeHUA

(bﬁ)Sﬁ npu b = 2.

4. Hatiiute 3sHaYeHNE BHIPAXKEHUS

(bﬁ)Bﬁ

i npu b = 8.

5. HaifauTe 3HaveHVe BEIPASKEHUS

b«/§+5

npu b = 0,25.

pv5+6

6. HatizuTe 3HaueHVe BEIpaKeHNA

(V35 6)Y354H6  pu p = 1,6.

7. Hatinute 3HaveHye BEIPAXKEHNS

2x+7%%1 . 49° mpux = 6.

8. HatizuTe 3HaueHNe BEIpaKeHNA

x:10%%2.100 ! mpu x = 1000.

flx—4)
flx—6)’

9. Haiigute ecnu f(x)=10%

10. Hatiaure g(x—5) - g(5,5 — x), eciu g(x) =16%.

OG6pazel HATHUCAHUSA:
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TperupogouHas paboma 10 E OTBeTH:
1
BapuanT 2 E
|
1. Hatiaute 3HaYeHNe BHIpAXKEHUS i 1
x+23%2.87% nmpux = 6. '
E
2. Hatigute 3HaueHMe BEIpaXKeHUA .2
1
x-677°.36"%" nmpux=8. ;
1
1
3. Haiigute sHaYeHVe BHIPAYKEHNS i3
1
2% 3 . 1
(b°V°)2 mpub=3. i
4. Hatipure 3HaueHIe BHIpaKeHNA E 4
1
bZ\/E V6 1
% npu b =0,1. .
i
5. HatiguTe 3HaueHMe BHIpAXKEHUS i 5
1
pYTI+1L :
T2 npu b = 0,4. :
1
|
6. HatijuTe 3HaueHMe BLHIpAXKEHUA 1 6
1
(b‘/ﬁ*“)‘/E74 npu b = 0,8. E
1
7. HaliznTe sHaueHNe BEIpaKeHNA P 7
1
3x + 5%+ 252 mpuy x = 4. :
1
1
8. HatizuTe 3HaueHNe BEIpaKeHUA )
1 P42 i = 64 E
1
o f&x=9) oy '
9. Haiiguite Fx—8) ecmu f(x) =4 ! 9
E
1
10. Hatiaure g(x —6) - g(6,5 — x), eciu g(x) =36"%. 1 10
i
i
' O6pazel] HaTUCAHUSA:
% 1/2]3/u[s|6/7/8|9/0[-




JeiicTBuA ¢ morapudmamMu
U JorapupMuIecKUMU BbIpAKEeHUAMU.
Pemennusda 3azau 11 u 12
BapuaHTa 1 JuarHocTuyeckoi paboTsr 1

[Ipy MOBTOpEHNY TeMH «[IpeobpasoBaHyie Jorapu@MudecKIuxX
BHIpaKeHUH» (3a7aunt 11 u 12 AUArHOCTHYECKUX paboT) ciefyeT
BCIOMHUTH PSIZl OCHOBHEIX GOPMYJI, CBA3aHHEIX C JIOTAPUPMAaAMU:

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

logca—logcbzlogc% (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),

log a
]‘Ogbazlogzb (a>0,b>0,c>0,b£1,c#£1)
U, B YACTHOCTH,
logab:@ @>0,b>0,a#1,b#£1),

qlos:b = ploeca (@>0,b>0,c>0,c#1).

BonbmuHCTBO 3afjaHuii Ha npeoGpa3oBaHue Jorapudmirde-
CKUX BHIDQKEHU U BHIYMCIEHUE UX 3HAYEHUN MOXKHO OTHECTU
K OZJHOM U3 CIeJYIOIIUX IPYIII:

— YIpasKHEHUS HA HETIOCPeACTBEHHOE UCIIONb30BaHUe OTIpe-
JleNIeHna U CBOUCTB JToraprudMoBE,

— YIpasKHEHUS Ha BEMUCIEHNE 3HAUEHUSA JOTapubMIIeCcKo-
r'0 BHIPAYKEHUA 110 JAHHOMY 3HAYEHUIO APYTOTO BEIPAKEHUS TN
Jorapudma.

Tak, HAIpUMeED, [/ TOTO YTOOH HAWUTH 3HAYEHUE BHIPaKe-

6108767 ) loge7

HINA ( , AOCTATOYHO BOCIIOJIb30BATHCA CBOMCTBOM CTe-

y ~ b
neneit (a®)" = (a)” u npeo6pasoBaTs JaHHOE BEIpAYKEHVE TaK:

(610}1-,()7)1“g..7 e (610g6 7)10g767 = 7log767 = 67.

11. HatiauTe 3HadyeHle BRIpAXKeHUS
11- 6182,

40



Pewernus 3adau 11 u 12 duaznocmuuecxkoti pabomst 1

Pemrenue. [IpUMeHUB OCHOBHOe JorapugMudeckoe TOX/e-
cTBO @'°%® = b, momyurm 11-6/9%2=11-2=22.
Omeem: 22.

12. HatiauTe 3HaYeHUe BEIpAXKeHUS

log, (ab?),
1
7 4
Peenue. 13 yCIOBUA CIeyeT, UTO @ U b — IION0XKUTeIbHEe
qIc/Ia, OTIMYHBIe OT 1. [IoCKOIbKY JIoraprudM IpOH3BeIeHHA ABYX
TIOJIOXKUTEIbHBIX YHCE)I PaBeH CyMMe JIOrapiudMOB STHX UKCeI [0
TOMY 7K€ OCHOBAHHIO, IIOMYUIM

eciu logya=

log, (ab”) = log, a+1log, b*> = 1+1log, b°.

ITocneAoBaTenbHO NPUMeHAA POPMYIIEL
b _ —
log.a” =blog.a u log,b= gy’
HaX0AUM

1
logh a

1+1log,b® =1+3log,b=1+3-
[To ycnoButo log,a = ]7 3HAYUT, UCKOMOe 3HadeHMe pPaBHO

1+3-7=22.
Omeem: 22.

4



OTBeTH:

TpenupoBoyHas padora 11

Bapuanrt 1

1. Hatigure 3HaueHNe BHIpaXKEHNA

log; 0,45 +log, 20.

2. Hatigute 3HaueHMe BEIpaYKeHUA

logs 540 —log, 2,5.

3. Haiigure 3Ha4UeHMe BEIpAXKeHUA

20 - 14108148,

4. HatizuTe 3HAYeHNE BHIPAXKEHUS

64'%%°,

5. Haifaure 3HaueHUe BEIPASKEHUS

log, 32.

6. HatizuTe 3HaueHNe BEIpaKeHNA

(510g7 3)10g3 7 .

7. Hatizute 3HavYeHMe BHIPAKEHUS

logg 04 125.

8. HatizuTe 3HaueHNe BEIpaKeHUA

log: v/3.

9. Hafizute 3HavYeHye BHIPAKEHNS

log, 729

Tog,9

10. HatiguTe 3HaueHMe BHIpaXKEHUA

log, 11

log, 11"

O6pazel HATUCAHUSA:

23[u[s]6[7[8[9[0/-], .




TperuposouHas paboma 11
BapuanT 2

1. Hatiaute 3HaYeHNe BLHIpAXKEHUS
log, 0,3 +1log, 120.

2. Hatiauite 3HaueHMe BEIpaXKeHUA
lg2—1g0,2.

3. Haiigure 3HaueHMe BhIpaXkeHUA
17110802,
4. Hatipure 3HaYeHIe BHIpaKeHNA

4910873,

5. Hatiaure sHaueHNe BRHPOKEHUS

log,, 8.

6. HatizuTe 3HaueHNe BEIpaKeHNA
(710g5 6)10g6 5

7. Hatinure 3HaueHMe BEIpaXKeHUS
logi 49.
7

8. HatizuTe 3HaueHNe BEIpaXKeHUA
logs \/ 6.
6

9. Haiizyte 3HavYeHMe BHIPAXKEHNSA

log, 121
log, 11~

10. Hatigure 3HaueHMe BHIpaXKeHNA

logse 5
loge 5~

43

OTBeTH:

10

OGpazell HAMCAHYA:

(4

314/56/7/8/9/0/-|,




OTBeTH:

TpeHupoBouHasa padora 12

Bapuanrt 1

]
1
[}
[}
1
:
I
i

1 \ 1. Hattaure log, (a*h), ecnu log, b=10.
]
:
:

2 , 2. Hatigute log, g, ecnu log, b=—3.
]
:
:

3 | 3. Hatigure log,(a®b®), ecnu log, a = %
]
:
:

4 \ 4. Haitzure log, ba—z, ecmu logya= %
]
:
:

5 | 5. Hatigute loga(abg), ecau log, b=—5.
[}
:
: 5

6 , 6. Hatigure log, g—g, ecnu log, b=7.
[}
:
]
! 2

7 ' 7. Hatizure log, g—s, ecnu logy a=4.
:
]
:

8 ! 8. Hatizute loga(aﬁ), ecau log,a= %
:
[}
:

9 E 9. Hatizure log, i/g, ecnu log, b=5.
:
:
]

10 i 10. Hatigure log, 4\/ a’b, ecnu log, a= é
]
:
:

O6pazern Hanucauus: '
1]2[3[u]s]e[7[8[9[0[-], .




TpeHuposouHas paboma 12
BapuanT 2

1. Hatigure log, (a®b), ecnu log,b=6.
bZ
2. Haifgure log, o e log, b=-3.

3. Haiiaute log, (ab?), ecnu log, a= %

2
4. Hatipure log, %, ecau logy a= %
5. Haiigure log, (a®b®), ecnu log, b= —3.
6. Hatiaure log, g—;, ecau log, b=2.

7. Hatipure log, %, ecau logy a=6.

8. Haiigure log, (bv/a), ecnu log, a= é

[a
b:

9. Hatigure log, “i/ ecnu log, b=11.

10. Hatigure log, Y a'b?, ecnn log,a= —i

45

OTBeTH:

10

OGpazell HAMCAHYA:

S

415

6|7

39

Ol—




OTBeTHL:
JuarHoctudyeckasa pabora 2

Bapuanr 1

—

. HaﬁﬂHTe 3HAYE€HNE BEIDAXKEHUA

(9412 —23%) : 964.

N

. HaﬁﬂHTe 3HA4YE€HIE BEIDAXKEHUA

b°: b7 mpub=4

3. Haiigure 3Ha4ueHMe BEIpAYKeHUA

1,24-0,343
0,124-34,3"

4. HatiuTe 3HaYeHNE BHIPAXKEHUS

il 1

2
a(4a _81)(2a+9 T 2a-9

) npu a = 25,5.

1921

. HaﬁﬂHTe 3HAYE€HNE BHIPAXKEHUA

(9—2v5)(9+2v5).

6. HatiauTe 3HaueHNe BEIpaKeHNA

a7,8
—3z mpua=0,,6.

=]

7. Hatizute 3HavYeHre BEPAXKEHUS

14sin118°
sin59°-sin31°°

E_
2

@w

. Hatinure 9Sil’1( a), e sina=0,8uac (O; %)

9. Haiizyte 3HavYeHMe BHIPAXKEHNS

33v7-2 gH3v7 . 36V7

10. Hatigure 3HaveHMe BHIpaXKEeHUA

3x+5 . Qx . _i
2 (8 R IpU X = 7¢-

O6pazer HATHUCAHUSA:

2]3Ju]5]6[7/8]9[0]-], 8




1
JAuazrocmuueckas paboma 2 E OTBeTHI:
1
11. HatiauTe 3HaueHNe BRIpAXKeHUS E 11
1
logys 125. E
. a’ !
12. Hatipure log, 77> ecm log, b=-13. 112
1
1
Bapuanr 2 i
1. Hatiaure 3HaYeHUe BHIpAXKEHUS E 1
(446* — 554%) : 1000. i
2. HaiinuTe 3HaUueHNe BEIpXKEHUA E 2
b*: b7 -b*> mpub=0,02. i
1
3. Haiigure 3HaueHMe BhIpaXkeHUA ! 3
32,1-0,654 i
3,21-65.4 |
4. Halipure 3HaueHIe BHIpaKeHNA E 4
2 11 ) _ :
a(9a2 — 100) (Sa-i- ——5— =) TpHa=345. :
1
5. HatiziTe sHaueHNe BEIPaXKEeHUS 1 5
1
y— Y
(4-3v2)(4+3v2). 5
: 1
6. HatizuTe 3HaueHNe BEIpaXKeHNA E 6
a6,6 1
e mpma= 0,8. i
1
7. Hatigure 3HaUeHNe BBIPXKEHUA {1 7
75in96° E
5in48°-s5in42°" '
8. Hatigure 6sin(z+a) eansina:—OSHae(E'Zn) : 8
0 \ 2 ) > 2 ® :
i
i
9. HatizuTe 3HaueHNe BEIpaKeHNA 1 2
- o |
85\/6—1.8172«/6 2 83«/672‘ i
' O6pazel] HaUCAHUSA:
7 1/2]3[u]s[6[7[8[9]0]-




OTBeTH: JAuazrocmuueckas paboma 2

10. Hatigure 3HaueHNe BEHIpaXKeHNA

1

2e—1 9% - =
6 1367 1 x IpU X = T3-

11. HatfiguTe 3HaueHte BEHpakeHus log,, 16.

12. Hatizure log, ba—s, ecm log, b= %

OG6pazel HaTHUCAHUA:

234/56(7/890-, 48




OTBeTHL:
Jluarsoctudeckasa pabora 3

1
1
[}
1
1
1
i
Bapuanr 1 !
1
1. Hatipure 3HaueHNe BHIpaXKeHUA E 1
(44)244— 97 ) :
i
2. Hatigute 3HaueHMe BEIpaXKeHUA Vo2
2b)* :b°-b° mpub = 32. E
1
1
3. Haliaure 3HaueHUe BEIpaXKeHUA 13
1
i V.1 '
(58-35) % )
1
4. Hatiaute 3HavueHUe BHIpAXKeHUsA i 4
(25b2—81)(;—L) —3b-15 mpub =20 :
5b-9 5b+9 ’ {
1
5. HalipuTe 3HaueHNe BEHIpaXKeHNA 15
1
(5v3)° :
10 - !
6. HatizuTe 3HaueHNe BEIpaKeHNA i 6
e 1
b%-(béf npu b = 3. '
1
7. HaiizuTe 3HaueHNe BHIpAXKeHUS 1 7
1
—195in62° !
€0s31°-cos59°" !
8. Haiiaute 3sin(a+ ) + 7cos(/a = -2-) ,ecan sina=0,3. . 8
N
i
1
i
9. HatizuTe 3HaueHNe BEIpaKeHNA 19
42\/§+3 ) 2274\/57' i
1
10. Hatigute 3HaYeHUe BHIPAXKEHUS 110
1
x-4%1.16Y mpux = 2. ;
1
1
' O6pazel] HaTUCAHUSA:
15 1/2]3[u]s[6[7[8[9]0]-




OTBeTH: JAuazrocmuueckas paboma 3

11. HaiizuTe 3HaUueHle BHIpAXKEHUA

logz V2,5.

12. Haiiaure log, (a’b®), ecnu log, b=—3.

BapuanT 2

1. Hatigute 3HaYeHUe BHIpAXKEHUS

(222)4 . 289.

N

. HaﬁﬂHTe 3HAYE€HUME BEIPDAXKEHUA

3b)*: b -b® mpub=162.

w

. HaﬁﬂHTe 3HAYEHNE BHIPpAXKEHMA

5 o1
(77 —75): R

4. HatiuTe 3sHaueHUE BHIPAXKEHUS

2 A S T _ _
(496* —9) (75— — 755 ) +b—5 mpHb="542.
5. HafiguTe sHaueHMe BEIPAKEHUI
(7V13)°
91 -

o))

. HaﬁﬂHTe 3HAYEHUME BEIPDAXKEHUA

b :-(b5)" mpub=7.

7. Hatizue 3HavYeHMe BEIPAXKEHNS

3cos2°
sin44° -sin46°"

@w

. Hatiznte —5 cos(m+ o) —2511’1(377-[4-0(), ecnu cosa:—%.

\O

. HaﬁﬂHTe 3HAYEHUME BEIPDAXKEHUA

33\/3*2 . 272*\/5.

O6pazer HATUCAHUSA:

234/56(7/890-, 50




Juazrocmuueckas paboma 3 OTBeTHI:
10. Hatigure 3Ha4eHMe BHIpaXKeHNA 10
5x-2%3.4" nmpux=3.
11. HaiizuTe 3HaueHNe BHIpaXKeHUSs 1
log Y13,
13
12. Haiiaure log,(a’b?), eciu log, b= —5. 12

OGpazell HATMCAHNA:

- 1]2[3[u]s]6[7[8[90]-




OTBeTHL:
JuarHocTudeckasa pabora 4

Bapuanr 1

1. Hatigure 3HadeHUe BHIpAXKEHUSA

(16%32 : (4595,

2. Hatigute 3HaueHMe BEIpa’KeHUA

(6a®)?: (6a”) mpua = 10.

3. Haiigure 3HaUeHMe BEIPAyKeHUA

a+7b
a+b’

4. Hatizure ecIu

5. HaifauTe 3HavYeHVe BEIPASKEHUS

v 3462 — 1042,

6. HatizuTe 3HaueHNe BEIpaKeHNA

npua = 0,5.

ava

7. Hatizyte 3HaveHMe BHIPAKEHUS

164/2 cos(—585°).

o3 . 9 3
8. Hatigute tga, ecmu sina=——uac (7‘5; —)
% - V181 2

9. Haiizute 3HavYeHMe BHIPAXKEHNS

2 5«/§+1

G

10. Hatigure 3Ha4YeHMe BEHIpaXKeHNA

bnm—l
———7 npub=20,.

(bm)ll

O6pazer HATUCAHUSA:

234/56/7890-, 52




Jluaznocmuueckas paboma 4

11. HatiauTe 3HaueHNe BRIpAXKeHUS
log, 1,6+ log, 10.
12. Hatiaure log, (ab?), ecnu log, b=-9.

BapuanT 2

—

. HaiiyTe 3HaueHMe BBHIpaXKeHHA
(36%)7 : (6°).
. Haiizute 3HaueHMe BBHIpaXKeHHA
(3a>)°: (3a'*) mpua=8.

. HaﬁﬂHTe 3HAYEHNE BBEIDAXKEHMA

N

w

(5%—2,4:) -2%.

5a+b a
ecnn — = 3.

4. Haiigure D D

9]

. HaﬁﬂHTe 3HA4YE€HUE BEIPDAXKEHUA

V1252 — 442,

6. HatizuTe 3HaueHNe BEIpaKeHUA
2% 4%
a'ya

7. Hatizyte 3HaveHMe BHIpAXKEHNA

3v/2-sin(—315°).

npua = 2,5.

o]

. 1 [
. Hatigure tga, et cosa=———=u a < x;
HERE /37 (
9. HalizuTe 3HadeHte BHpaXkeHUSs
0 mez
i

53

3
2

).

OTBeTH:

11

12

OGpazell HAMCAHNA:

(4

314/56/7/8/9/0/-|,




10

OTBeTH:

1

12

OG6pazel HaTHUCAHUA:

z

34

56

78

90

Jluaznocmuueckas paboma 4

10. HatiguTe 3Ha4YeHMe BEHIpaXKeHNA

b4¢§+3

W HpI/Ib:4.

11. HaiizuTe 3HaueHle BHIpAXKEHUS
log, 4,9 +1og, 10.

12. Hatizure log, (ab®), ecnu log, b=-8.

54



JAuarHoctudyeckasa pabora 5

BapunanT 1

—

. HaﬁL[HTe 3Ha4YeHlie Bpra)KeHI/IH
97 : 4418 49°.
. HaﬁL[HTe 3Ha4YeHlie Bpra)KeHI/IH

6x-(3x1)* : (3x%)° npu x = 45.

N

3. Hatipure 3HaueHMe BHIpaykeHNA

4. HatiuTe 3sHaueHUe BHIPAXKEHUSA

—— TpUX= Ve

5. HatiauTe 3sHaUeHUe BREIPAKEHUS

/16 ¥/18.

6. HatizuTe 3HaueHNe BEIpaKeHUA
4/X+1 %
v = —L+x—|—2 npu x = 3.
VX %
7. HatizuTe 3HaueHNe BEIpaKeHNA
27cos72°
sin(—18°)°
5 T
8. HaiiuTe tga, eclii cOSA=—= U A E (O; —).
il g a1 5
9. HatiauTe 3HaueHNe BEIpaKeHNA
QVT3  9vT3
18v13-2 °

10. HatiguTe 3Ha4eHMe BHIpaXKeHNA

T HpI/Ib:7.

55

OTBeTHI:

10

O6paszer] Han

HCaHuA:

(4

3

415

6|7

89

Ol—




OTBeTH: JAuazrocmuuecxkas paboma 5

11 11. HaiizuTe 3HadueHNe BHIpAXKEHNA

log, 11
logg11°

12 12. Haitgure log, ‘{/g, ecnu logy a= —%.

BapuanT 2

1. Hatiaure 3HaUeHUe BHIPAKEHUSA
440 . 2041 . 542.
2. Hatigute 3HaueHMe BEIpaXKeHUA
3x- (4x'H)*: (4x1°)° nmpu x = 50.

3. Haiizure 3HaUeHMe BEIPAXKeHUA

4. HatiuTe sHaueHUe BHIPAXKEHUS

15 —21
a- _g
r= npua = 8.

5. Haiigure 3HaueHMe BEIpaXkeHUA
3 6

V25- vV 25.
6. HatizuTe 3HaueHNe BEIpaKeHNA

OVXx—=7 | TXx

[ S + —_—

/X x
7. HatizuTe 3HaueHNe BEIpaKeHNA

4sin37°
cos(—53°)"

+2x—7 upux=3.

= . 5
8. Haiigute tga, ecu sina=—ua < (E; 7'5)

V29 2

9. HatizuTe 3HaueHNe BEIpaKeHNA
5v7.8V7
AGW7-2

O6pazer HATHUCAHUS:

1]2[3[u[s]6/7[8[9[0[-, ”




JuazHocmuueckas paboma 5 OTBeTHI:

10. HatiguTe 3Ha4eHMe BEHIpaXKeHNA 10

(b\/g)B\/g

npu b = 3.

blZ

11. HatiauTe 3HadueHle BRIpAXKeHUS 11

log;, 13

log; 4, 13

12. Haitgure log, i/g, ecnu logy a= ——é—. 12

OGpazell HATMCAHNA:

- 1]2]3]u[5]6[7/8[9]0-




OTBeTHL:
Jluarsoctudeckasa pabora 6

Bapuanr 1

1. Hatigure 3HadyeHUe BHIpAXKEHUSA

317 . 541 : 316_543.

2. Hatigute 3HaueHMe BEIpa’KeHUA

(8b)2:b”-b° mpub =4

3. Hatizure 3HaueHMe BEIpAXKeHUA

632 —(0,63)?

63,63

4. HatiuTe 3sHaueHUE BHIPAXKEHUS

3. 414

b=

5. HaiiauTe 3HavYeHUEe BEIPAKEHUS

3§/§' 1%

v

6. HatizuTe 3HaueHNe BEIpaKeHNA

\/81Vb

b=3.
b¥b H

7. HatizuTe 3HaveHye BEPAXKEHNS

T 77
464/ 6 cos T €08 7=

7cosa—6sina

8. Harigure 3sina—2cosa

, ECI tga=2.

9. Haiizyte 3Ha4YeHMe BHIPAKEHNSA

CEONN

10. Hatigure 3HaueHNe BEHIPaXKEHNA

25X+7 . 37x+10

opu x = 3.

52x+13 . 93x+5
O6pa3zel] HaUCAHUS:

2134/56/7890-, 58




Juazrocmuueckas paboma 6

11. HatizuTe 3HadyeHUe BHIpaXkeHUs

loge 3-1log, 0,2.
[}
12. Haitgure log, 2—4, ecmu log, c=6, log.b="7.

BapuanT 2

—

. Hatigyte 3HaveHMe BEIpaXKeHUA
617 - 727 . 16 728

N

. HatizuTe 3HaueHNe BEIpaXKeHNA
(Ba)?:a’-a°® mpua=6.
3. Hatipure 3HaueHMe BHIpaykeHUA

78%—0,782
78,78

N

. HaﬁﬂHTe 3HAYEHNE BBIPpAXXEHMA

(2X)4 . X—13

7 ag 0 pHXx= 9.

5. HatiguTe sHaueHNe BHIPAXKEHNSA

5

. HaﬁﬂHTe 3HAYE€HUME BhIPAXKEHMA

V495

1847
b Vb

o))

ub=2.

7. HatiguTe sHaueHMe BEIPAYKEHUSA

. In . I
6 651n751nT.

4cosa—3sina
S5sina—4cosa

@w

. Hatigure , ecu tga=4.

59

11

OTBeTH:

12

O6paze1n Han

HNCaHUuA:

(4

3

415

6|7

8

90




OTBeTHL: JuazHocmuueckasn paboma 6

9. Haiizyte 3HavYeHMe BHIPAXKEHUA

OM

10. HatiguTe 3HaueHNe BEHIpaXKeHNA

49X+6 . 55X+6

72x+11  952x+3 npu x = -1

11. HaiiguTte 3HadeHNVe BHIPaXKeHUSs

logy 4 5-logs 2,5.

5
12. Haitgure log, %, ecau log, c=5, log. b=4.

OG6pazel HaTHUCAHUA:

234/56(7/890-, 60




Bapuanr 1.
Bapuanr 2.

12. 10.

Bapuanr 1.
Bapuanr 2.

Bapuanr 1.
Bapuanr 2.

Bapuanr 1.
Bapuanr 2.

Bapuanr 1.
Bapuanr 2.

Bapuanr 1.
Bapuanr 2.

Bapuanr 1.
Bapuanr 2.

Bapuanr 1.
Bapuanr 2.

Bapuanr 1.
Bapuanur 2.

Bapuanr 1.
Bapuaur 2.

Bapuanur 1.
Bapuaur 2.

OTBeThl

Juarnoctudeckas pa6ora 1

.108. 2. 270. 3. 7. 4.25. 5.91. 6.49. 7. 11. 8. =3. 9.49. 10. 64. 11. 22. 12. 22.
.20. 2.761. 3.—11,5. 4.1,6. 5.22. 6.9. 7.17. 8. —1,6. 9.125. 10. 14. 11. 72.

TpeuupopouHas pa6ora 1

. 476000. 2. —5300. 3. 593. 4. 1000. 5. 125. 6. 64. 7. 7203. 8. 2401. 9. 5. 10. 20.
. 987000. 2. —6700. 3. —8. 4. 1000. 5. 36. 6.49. 7. 245. 8. 75. 9.9. 10. 400.

TpeurpoBouHas pabora 2

. —1501. 2. 185. 3. 640. 4. —488. 5.3600. 6.512. 7.0,125. 8.0,2. 9. 3. 10. 160.
. —2799. 2.351. 3.708. 4. —1218. 5.90000. 6. 5. 7. 990. 8.0,01. 9. 96. 10. 97.

TpenupoBouHas padora 3

.73. 2.51,48. 3.85. 4, —1359. 5. 23. 6.12. 7.7,5. 8.28. 9. 25. 10. 68.
.34, 2,23,76. 3. 67. 4. —1534. 5.8. 6.10. 7. 2. 8.3. 9. 36. 10. 224.

TpenupoBouHas paGorta 4

. 4. 2.0,16. 3. 64. 4.5. 5. —345. 6. 20. 7. 321. 8. 2. 9. —360. 10. —597.
.0,04. 2.100. 3.50. 4. 2. 5. -7,2. 6.44,2. 7.211. 8. 3. 9. —320. 10. 650.

TpeuupoBo4yHas paboTa 5

.874. 2. 22. 3.1,6. 4.2. 5.0,2. 6.0,8. 7.5. 8.4. 9.8. 10. 10.
.84.2.24. 3.7. 4.7. 5.0,5. 6.0,7. 7.6. 8.7. 9.6. 10. 36.

TpeHupoBouHasa paborta 6

.64, 2.36. 3.8. 4.14. 5.96. 6.49. 7. 1,25. 8. 169. 9. 20. 10. 0,8.
.36, 2.16. 3.49. 4. 12. 5.63. 6. 121. 7. 10. 8. 64. 9. 18. 10. 2,25.

TpenupoBouHasa padora 7

. —3.2.12. 3.11. 4. -14. 5.27. 6. 13. 7. —21. 8. —45. 9. —28. 10. —30.
.—12. 2.6. 3. -3. 4. —4. 5. -3. 6. 17,5. 7. =8. 8. —2. 9. 24. 10. 0,25.

TpeHupoBouHasa paborta 8

.—09. 2.0,4. 3.0,96. 4.0,75. 5.12. 6.5,6. 7.20. 8. 4. 9. —3. 10. —45.
.—36. 2. —20. 3. —15. 4.96. 5.6. 6.4,8. 7.0,5. 8. 6. 9. —2. 10. —4,8.

TpenupoBouHasa pabora 9

.49. 2.0,25. 3. 16. 4. 0,025. 5.125. 6.6. 7.4. 8.225. 9. 81. 10. 4.
. 121, 2. 0,001. 3.7. 4.144. 5.36. 6.17. 7.2. 8.169. 9. 121. 10. 5.

TpenupoBouHas paGorta 10

. 8. 2.0,6. 3.64. 4.512. 5.4. 6.0,625. 7.19. 8. 0,1. 9. 100. 10. 4.
.10. 2.48. 3.27. 4.100. 5.2,5. 6.1,25. 7.17. 8.0,5. 9.0,25. 10. 6.
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Bapuanr 1.
Bapuanr 2.

Bapuanr 1.
Bapuaur 2.

Bapuaur 1.

12. 31.

Bapuanr 2.

12. 2.

Bapuanr 1.

12. —-17.

Bapuanr 2.

Bapuaur 1.
Bapuawnr 2.

Bapuanr 1.
Bapuasnr 2.

Bapuasnr 1.

12. -27.

Bapuanr 2.

12. -27.

[

Omagembt

TpeuurpoBouHas pa6ora 11

2. 2.3. 3.160. 4.27. 5.5. 6.5. 7. -1,5. 8. -0,5. 9. 3. 10. 0,5.
2.2.1. 3.34. 4.9. 5.0,75. 6.7. 7. —2. 8 —0,5. 9. 2. 10. 0,5.
TpeunpoBouHas paGora 12
.14 2. -4, 3.39. 4. -9. 5. —44. 6. -55. 7.0,75. 8.5. 9. —-0,5. 10. 3.

.8.2.-7.3.7. 4 -5 5 -7.6.-2.7.-0,5. 8.9,5. 9. —-1. 10. —-1.

JluarnocTudeckas pa6ora 2

1. 918. 2. 64. 3.0,1. 4. —459. 5.61. 6.0,36. 7.28. 8.54. 9.9. 10. 120. 1L 1,5.

—

=

1

1

. 4. 2,
6.

.—108. 2.50. 3.0,1. 4. —69. 5. -2. 6. 1,25. 7.14. 8. —-3,6. 9. 64. 10. 3. 11.

JuarHoctudeckasn pa6dora 3

.0,5. 2.0,5. 3.9. 4.543. 5.7. 6.49. 7.6. 8. —1. 9. 81. 10. 120. 11. —0,25. 12.

JuarHoctuueckad padora 4
0,
2. 72. 4.4. 5.117. 6.0,4. 7.3. 8.6. 9.25. 10. 64. 11. 2. 12. —23.
JluarHoctudeckasa pa6ora 5
441. 2. 30. 3.19. 4.49. 5. 2. 6.9. 7. —-27. 8.0,8. 9. 324. 10. 343. 11. 3. 12.

. 1,25. 2.600. 3.10. 4.64. 5.5. 6. 8. 7. 4. 8. —2,5. 9.1600. 10. 27. 1L 2. 12.

Juarnoctudeckas paéora 6

.75. 2. 4. 3.62,37. 4.48. 5.1. 6.3. 7.69. 8. —1,25. 9. 625. 10. 135. 11

.42, 2.1,5. 3.77,22. 4.48. 5.1. 6.3,5. 7. -9. 8. -0,5. 9.49. 10. 1,4. 11.

62

0,8.

. 0,25. 2. 256. 3.60. 4. -57. 5.7,5. 6.81. 7. —-38. 8. 1,2. 9. 256. 10. 8. 11. —0,5.

— %

6. 3.4,5. 4.2. 5.330. 6.2. 7. -16. 8.0,9. 9.2,5. 10. 2. 11. 4. 12. —80.
3. 8.

1,5.
1,4.

|
-



Coaepxanue

OT PEAAKTOPA CEPUIL  « « « o e e e e e e e e e e e e e e e e e e e e e e

BEETEETIE) ‘s ctoldbinz ot el e cnldbins ;0L Bs ol dbhlng o

JuarHocTrdecKas paboTal . . . . .. .o

,HEﬁCTBHH C IIEeJBIMY YMCIaMM, HATYPAJBEHBEIMU CTEIIEHAMU K1 IEJBIMU DATMOHA/TbHBIMU

BEIp@KeHUAMU. Peinenus 3ajau 1 u 2 BapuanTa 1 fuarHoctTudeckor paboTer 1 . . . . .

TpeHUpoBOUHAA PABOTAT . . . . . . oo

TpeHMPOBOUHAA PAOOTA 2 . . . . o ottt ittt e e e

,HEﬁCTBHH C L[pO6HMI/I, IIeJBIMU CTEIIEHAMHU 1 L[pO6HO-paL[I/IOHaJIbeIMI/I BBEIpAXXEHUAMU.

Pemenwns 3azau 3 1 4 BapuanTa 1 JuarsocTudecko paborer 1 . . . . . . . . ..o L L.

TpeHUPOBOUHAA PABOTA 3 . . .« o ittt e e e

TPeHUPOBOUHAS PAGOTA 4 . . . o o oo i e e

JlelicTBUA ¢ KOPHAMU, APOOHBIMU CTeIleHAMHU U NPPallOHaIbHEIMY BEIPAYKeHUAMU.
Pemntenus 3aa4u 5 11 6 BapranTa 1 AMarHoCcTUYecKod paboTel 1 . . . . . . . . . .. .. ..

TpenupoBouHad paboTalb . . . .. . .

TpeHUPOBOUHAA PABOTA G . . . . . o oottt e

TpuroHoMeTprYecKrie BEIpROKEHNUA.
Pemntenus 3aia4u 7 1 8 BapyaHTa 1 AMarHOCTUYeCKOM paboTel 1 . . . . . . . . . .. . . ..

TpeHUPOBOUHAA PAOOTA 7 . . o . v v v it e e e e e e

TpeHMPOBOUHAA PABOTA 8 . . . . . . . L

JeicTBus ¢ JeliCTBUTE/NBbHBIMU CTelleHAMU U II0Ka3aTelbHEIMU BEPaKeHUAMMU.
Pemenus 3aza4u 9 u 10 BapuanTa 1 AMATHOCTUYECKOM paboOTBHI 1 . . . . . . . . . .. . ..

TPeHUPOBOUHAA PAGOTA D . . . . o o oo e

TperupoBouHad paboTall . . . . . . ...

JeticTBuA ¢ norapudMamu u JorapudmudecKIMU BEPKEHNUAMU.
Pentenus 3aza4 11 u 12 BapuanTa 1 guardHocTudeckol paboTbl 1. . . . . . . . . . . . ..

TperupoBouHad paboTall . . .. . . .. e

TpenupoBouHad paboTal2 . . . . . . ..

JUarHocTHYecKas paboTa 2 . . . . . . .. o

JUarHOCTUYECKAA PACOTA 3 .« . o v ot e i e e e e e e e e e e e e

JUATHOCTHUECKAT PAGOTA 4« « o o o o o o e e e e e e e e e e e e e

JuarHoctmdeckas paboTab . . . ... L

JUarHOCTUYECKAA PAGOTA 6 . . . . o oottt e e e e e e e e
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