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IIpeancinosue

ABTOPBI JJAHHOI'O ITOCOOMSI CTABIIM CBOEIL 11€JIbI0 ITOMOYbL aDUTYPUEH-
TaM, nocrynatomuM B 9-it kinace JIunes HNY BIIS. Tlocobue coaeprkut
pa3d0p JIEeMOHCTPAIMOHHBIX BAPUAHTOB 1 3aJIaHusI JJIsi CAMOCTOSITE/IHLHOM
MOJIFOTOBKM. JacTh U3 9THX 3aJaHnii OblIa B3sTa 13 BApUaHTOB IPOIILILIX
jeT. B nesoM cOOpHUK JaéT MOHATH OyKMJIaeMblil YPOBEHb OCBOEHUs Ma-
TeMaTUKN OT abUTYypPUEHTOB.

st mocTyIeHns: Ha CIeIUuaIn3aInio « Y HUBepcaabHasy HEOOXOIIMMO
VCIICIIHO CIIPABUTHCS C IIePBOI 4aCThI0 KOMILIEKCHOIO TECTa, JIJIs IOCTYII-
JIeHus1 Ha crienpainzamnuo «MaremaTnka n pusnkay HEOOXOINMO IIPO/Ie-
MOHCTPUPOBATH XOPOIINil YPOBEHDb BJIaJICHIA MaTeMAaTUKON IIPU PeIIcHUN
3aJ1a9d BTOPOI JacTh KOMILIEKCHOI'O TecTa. 3aJJaHus JJIs CAMOCTOSITE/ b
HOI'O pelleHus JIeITC Ha JIBe IPYIIIbL: 3a/1ad91 IPyIibl A B O0JIbIIel cTe-
[IeHU HallPaBJIeHbI Ha 110JIIOTOBKY K I1€PBOil acTH BCTYIUTEIbHBIX UCIIbI-
TaHWil, 382491 IPyIIbl B — Ko BTOpoii. ABTOPBI YBEPEHbI, 9TO BJjaJleHUE
AJICOPUTMAMK PeIleHNs MPeJICTaBJICHHBIX 3/1eCh 3a/a49 MOYKET CIIYYKUTh
IPEeKpPaCHBIM JIOOJIHEHNEM K TJIYOOKOMY M OCHOBATEJILHOMY H3yUIEHUIO
Kypca MIKOJIbHOI MaTeMaTUKH.

C' noostceranusamu ycnexroe
asmopuvl, HacmoAuLeeo nocoous
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CrpykTypa 1 JJeMoBepcum 3K3aMEHOB

CTPYVKTYPA BCTVIIUTEJIBHOTI'O YK3AMEHA T[TO MATEMATUKE
B 9-11 KJIACC

ITepBy1o YacTh KOMILJIEKCHOT'O TECTA BBLINIOJIHAIOT BCEe aDUTYPHEH-
Tbl, noctynaroriue B 9-it kiiace JIluness HIIY BIIIS. Pabora npeacrapisier
coboii TecT 1 cocrouT u3 10 3aaH1Mil ¢ OTKPLITHIM 0TBeTOM. OTBETOM $1B-
JISIeTCsl 1eJ10e YMCJIO UM KOHEeUHas JecaTudHast Apodb ¢ 1-2 3HakaMu
rmocJie 3ansToii. [IpoBepKa 0TBETOB OCYIIECTBIACTCA ¢ ITOMOIHIO NHAOP-
MallMOHHBIX TEXHOJIOIMIA.

BajiaHus OLEHUBAIOTCS 110 IIKaJIe, IIPUBEIEHHO B Tab/inle:

Howmep 3aanus 1] 2 [3[4]5/6/7[8[9]10
Kommuecrso 6amtos |05 006 |1 111|111} 2

BTopyio 9acTh KOMIIJIEKCHOTO TECTa BLINOJIHSIIOT TMOABKO TLO-
cmynarouwue Ha cneyuaasudauuro «Mamemamurxa u pusu-
Ka» 9-20 xaacca /Iunes HUY BILS. BerynurenbHoe ncnbitaime mpe/i-
cTaBJigeT coOOi MMCbMEHHYIO paboTy, KOTOpasd COCTOUT U3 MATH 3a/IaHni
C pa3BEPHYTHIM OTBETOM. IIpoBepKa perreHmuil oCymecTBIseTcsd 110 KpH-
TepUsM, yCTaHaBIMBaeMbIM HpreMHoi komuccueit JInnes HITY BILIS.

3aJlaHmsl OIEHUBAIOTCA 110 IIKaJe, IPUBEIEHHON B Tab/nIe:

Homep zaganua |1 |23 ]4|5

KosmmgecrBo 6asios |22 1222

TeMmbl a1 MOATOTOBKM: UKC/la U BbIYUCICHUA, HATYPaJbHbBIC, TIC-
JIble, palloHaJIbHbIe YHUCa, JIeHCTBUTE/IbHBIE JHUCia, MPOIEHTHI; KBa/l-
paTHble KOPHH, CBOMCTBa aprdMeTHIecKoro KBaJpaTHOro KOPHS, Ipe-
obpaszoBalne BbIpayKeHN, COJepKaIlnX KBaJpaTHble KOPHU; aaredbpan-
JecKre BblpayKeHnns, OyKBeHHble BbhIpayKeHust, MHOTOUIeHbI, ajrebpante-
CKHe Jpobu, cokpalieHnne Jipobeil, coyKeHue, BbIUYNTaHUe, YMHOKEHNE,
Jlesienne ajaredpamdeckux jJapooeit, mpeodpaszoBanne paruoHaIbHBIX Bbl-
paKeHuil; ypaBHEHUS, TUHEHHBIC YpaBHEHNs U UX CUCTEMbI, KBaIpaTHbIe
ypaBHEHHUsI ¢ OJHOI IepeMeHHoil, TeopeMa Buera, JpobHble palnoHab-
Hble ypaBHeHus, IpuMeHenne ypaBHennii K perennio TeKCTOBLIX 3a/1ad;

|5 |
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dyHKIMdg, nuHeiiHass GyHKIM, e¢ cBoiicTBa U rpaduk; reoMeTpuie-
ckre PUIyphl U WX CBOWCTBA (TPEYrOJLHUKE, UCTHIPEXYTOJBHUKE 1 UX
CBOJICTBA), BBIYUC/IEHUE TLIOMA/EH I0CKUX (DUTYD.

JINTEPATYPA JIJIsSI IOJAIOTOBKM K ITIEPBOJ YACTU
KOMIIJIEKCHOI'O TECTA

1. Maxapsraes FO.H., Munok H.I'., Hemmkos K.U. u apyrue (mox pe-
naxiueit Tenskosekoro C.A.), Anrebpa, 8 kimace. — M.: TIpocserie-
Hue, 2022.

2. Makaperaes FO.H., Munmiok H.I'., Hemikos K.M. u apyrue (moy pe-
naxiweit Tesstkosekoro C.A.), Anrebpa, 8 kiracc. Yryb/ieHHbIT ypo-
Benb. — M.: [IpocBemnienne, 2022.

3. Mepsisik AT, Tononckuit B.B., fdxup M.C. (nox penaxnueit ITo-
nonbekoro B.E.), Anrebpa, 8 xkimacc. — M.: [Tpocsemnienne, 2022.

4. Mepzsik A.T., Toskos B.M. (noy penaknueii [Togonbekoro B.E.),
Aurebpa, 8 kiacc. Yriybsiennsiit yposenb. — M.: [Tpocsernienue, 2022.

5. Byryzos B.®., Kajomues C.B.; [Ipacosios B.B. (nox penakuneit Ca-
nosangero B.A.), Teomerpust, 8 kimace. — M.: [Ipocserenue, 2022.

6. Mepansax AT, Tonouckuit B.B., Axup M.C. (nox pegaxiueit Ilo-
nonbekoro B.E.), Teomerpus, 8 kimacc. — M.: [Tpocsemnienne, 2022.

JINTEPATYPA JIJ1s1 TIOJAFOTOBKU KO BTOPOU YACTU
KOMIIJIEKCHOI'O TECTA

1. Basunos B.B., Menbnukos N.1., Onexuuxk C.H., Ilacuuenko I1.11.,
Sajiaun 1o maremaruke. Ajiarebpa. — M.: @usmariut, 2007,

2. Basunos B.B., Meabnukos N.1., Onexnuk C.H., ITacuaenko I1.11.,
3ajiaun 1o MaTeMaTuke. Y paBHeHus: n HepaBeHcTBa. — M.: Pusmar-

aut, 2007.

3. lanunkuit M.JI., T'onbnaman A.M., 3pasuu JI.U1., CoopHuK 3aja4 110
aniredbpe: yaebHoe mocoomne i 89 KiaaccoB ¢ yruryOJeHHBIM M3yHe-
nueMm mateMaTtukn — M.: [Ipocsemenne, 2001.
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4.

10.

11.

ons noctynatwmx B 9-n knacc Jinyes HMNY BLUS

lTopaua P.K., T'eomerpua. Ilnannmerpuga. 7-9 xnaccer. — M: MITH-
MO, 2004.

. Isanos O.A., IIpakTukym 110 3j1eMeHTapHO#l Maremaruke: Aredbpo-

aHAJIUTIIeCKe MeToibl: ¥ 1ued. mocobue. — M.: MIITHMO, 2001.

. Kpasuer C.B., Makapos FO.J/I., Makcumos M.I1. u ap., Metoanr pe-

IIeHUs 3aJa4 110 ajaredpe: OT IPOCTLIX JIO CAMBIX CJI0KHBbIX. — M.:
Ox3amen, 2001.

. Onexnux C.H., IToranos M.K., ITacuuenxo I1.I11., ¥YpaBuenust u nepa-

BeHcTBa. HecrangapTabie MeTO bl peliennst: crpaBounnk. — M.: Dak-
TopuaJ, 1997.

. Onexnux C.H., IToranoB M.K., Hecrepenko HO.B., Konkypchbie 3a-

naqan 1o Marematuke: Crpabodnoe 1mocooue. — Uz, 3-e, crep. — M.:
Duszmariaut, 2003.

. Ceprees 1. H., MaremaTuka: 3ajiauu ¢ orBeTaMu 1 pereHnsmu. — M.

KTV, 2013.

Xopommioa E.B., Diemenrtaphas maremarnka. YuedOHOE 1ocodue

JIUIsI CTapIleK/JacCHUKOB u abutypuenToB. Hactb 1: Teopus qncer.
Auredbpa. — M.: MI'V, 2010.

Xopommnosa E.B., Diementapuast maremaruka: Y4ed. mocodue Jiis
cayliaTe el IoJroTOBUTE/ILHBIX OTJIe/IeHUil, aOUTyPUeHTOB U cTap-

mekJjaccHukoB. Jactb 2. — M.: MI'Y, 2010.
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JIntien HIY BIITD
Kowmmiekenniit Trect 9-it kiacce

Sajanns 10 MATEMATUKE

Bomonuure 3amanus (10 6ansion)

(0,5 6aanra) Permure ypaBaenue

31—33 ; 0,72:21.
9 12
(0,5 6aanra) Usan Bacuabesua nogoxxun 65000 pybieit B Oank Ha
rOJIOBOM BKJIaJI «YCIeIHbIi». Hepe3 roj| 1nocjie HaUUCAeHus IPOIEeHTOB
cyMMa Ha BKJaje ctajia pasHa 74100 pyonsam. Kakasa cymma Oyier Ha
BKJaJle Bana BacuibeBuua emé gepes rosu?

(1 6ann) Haiinnre 3HaveHne BhIpayKeHUSI

2 2
V2 =8} +/0,15-v240 — [ —4,/0,3]) .

(1 6ann) Cymma KBajipaTos KopHeil ypasaenust 222 +5x+c = () pasHa
1

91. Haiture c.

(1 6aan) I'paduk qmneitnoit byukimm y = kr + b He mepecekaeTcst ¢
npsaMoit y = 4x, a ¢ npamoit M N mepecekaeTcd B TOUKe, JiexKalleil Ha
ocn abenuce. Haitjmure b, ecoin M (—4; —1) u N(4;3).

6] (1 6aan) Ters u Konst yerpownn demnunonar no urpe «Kpectuku-
HOJINKI». BbL10 1poBejieHo 15 mapTuit, npudém 3a 1modeiy JaBajoch 4
OUKa, 38 HUIbIO — 3, 3a npourpoit — 1. Cymma ouKoB, HabpaHHas 0001-
MU MaJIbdiKaMi, okaszaJjach papHoil 81. CKOJIbKO HapTuil ObLIO ChIrPaHO
BHIYBIO?
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(1 6ann) Haiinnre 3Havenne BbIpayKeHUST

a? b2

4 9

a+b

12 18
2 1
:—b:——
pu a 3 5

(1 6aan) Huaronans AC npsmvoyronbauka ABC D pasna 12. Uzsect-
1o, uro ZDCA B narh pas 6osbie ZBCA. Haiinnre paccrosinne ot
roukn C' ;1o qnaronann BD.

9] (1 6aan) Yepenaxa n &KUK Hauyajd JIBUTATHCS OJIHOBPEMEHHO Ha-
BeTpedy Jpyr apyry. Ouu Berperunch depes 50 MUHYT I110cje Hava/ia
cBoero JiBmKenns. CKoJIbKO BpeMeHn (B dacax) moTpeboBaioch Obl depe-
rmaxe Ha BECh IyThb, €CJIN U3BECTHO, UTO EXKUK IPoJIe/iasl Obl 3TOT My Th Ha
4 yaca ObIcTpee yepernaxu’

(2 baana) Bacs Hamén HanMeHbllee HATYpabHOE IHCIO X TaKoe,
qTO NIPOU3BEJICHIE BCeX HATYpabHbIX unces oT 1 1o X jpenutes Ha 2022.
Kakoe uncsio nameén Bacs?
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Pentenue 3aj1a4 1mo maremMaTuke nepBoil YacTu
KOMILJIEKCHOT'O TeCTa

(0,5 banna) Permure ypaBnenue

1 7
- — 2=2—.
39 x:0,7 3
Perienne.
28 . 100 31
9 72 12’
28 31 25
—_—— — =7 —,
9 12 18
19 25
— =7 - —,
36 18
19 18
r=——
36 25
x =0, 38.
OtBert: 0,38.

(0,5 6aanra) Usan Bacumbesua nojoxxun 65000 pybieit B 6ank Ha
roJI0OBOIT BKJIaJI «YCIeHHbIii». Yepes roj mocje HavMCIeHUsT POIEHTOB
cyMMa Ha BKJaje ctajia paHa 74100 pyonsam. Kakasa cymma Oyiaer Ha
BKIaje Mpana BacuibeBnua emé depes roj?

Pemenne. 3a roj Briaj yeesmauics B 74 100 : 6500 = 1, 14 pas, To
ecrhb Ha 14%. Tak Kak HUKaKUX JIefcTBUi cO BKJIAJIOM He IPOU3BOUTCS,
TO ellle Yepes3 ToJl UMEIOIIAsICsl CyMMa, OAThL yBeanauTest na 14%:

74100 - 1,14 = 84 474.

OrBer: 84 474.

(1 6ann) Haiinnre 3HaveHne BHIPAYKEHUST

(\f— \/§)2+ V0,15 - /240 — (—4\/@)2.

Pemenne. (vV2 —v8)?2=2-2-v2-/8+8=10—-2-4=2,

V0,15 - 240:\/,15-240:\/%:6.
(—44/0,3)>=16-0,3 = 4,8.

| 10|
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Torpa monyaum 2+ 6 — 4,8 = 3, 2.
OrtBer: 3,2.

(1 6ann) Cymma KpajipaTos KopHeil ypasHenns 222+ 5z +c = 0 pabHa

9—. Haiignre c.

Pentenne. Ilycts x1, 29 — KOpHU TaHHOIO KBaJPaTHOI'O yYPaBHEHUSI.
Tornma o Teopeme Buera:

C
331'932257
5

I ‘|‘.’L'2 = —5

Hcnonbzyem hopmyty KBajipaTa CyMMBI 1 3aITATIIEM

2, 2 2
x] + x5 = (21 + 32)” — 2x120.

OTkyna
1 5\ 2 c
oo (L3 a
4 2 2
1 25
o= — 2° _ _
11 ¢
91 § 3 3
——6-=—, 3=—c¢c, c= —
4 ) )
OTBeT: —3.

(1 6aan) I'paduk qmneitnoit dyukimm y = kr + b He mepecekaeTcst ¢
npsaMoit y = 4x, a ¢ upamoit M N 1nepecekaercs B TOUKe, JiexKalleil Ha
ocn abenuce. Haityre b, ecin M (—4; —1) u N(4;3).

Pemenne. Haiiném ypasaenne npsimoit MN: y = kix+by. s aToro
PeIIM CUCTEMY

—1 = —4k; + by,
3 =4k, + b;.
[Toayaum, aro by = 1,k = 7 YpapHenue npsmoit M N mmeer Bu
x
=—+4 1.
YT

Ecnn rpaduk nexkoropoit muneiinoit pynkiun nepecekaercs ¢ M N na
ocn abcIuce, To abCIICCy TOUKN IepecevdeHns] MOXKHO HAMTH U3 ypaBHe-

HHHO=g+1:>$:—2.

RN
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Ecin npamas He nepecekaeT NpsaMyio y = 4x, To oHa efl mapaJiebHa.
SHAYUT, ypaBHEHNE NCKOMOM HpsMoil mmeeT Bujg iy = 4x + b.

Tak Kak 9Ta mpsMast MPOXOJUT Uepe3 TOUKY ¢ Koopjnaartamu (—2;0),
T00=—-2-44b0=0=38.

OTBer: 8.

6] (1 6arn) Ters u Kons yerpownn demmmonar no urpe «Kpecrnki-
HOJIMKN». DBLI0 mposejieHo 15 mapruil, npuuéM 3a nobeny gapajoch 4
OUKa, 38 HUYbIO — 3, 3a npourpuiit — 1. Cymma ouKoB, HabpaHHast 0001~
MU MaJIbuMKaMi, oKazasach papHoil 81. CKOIbKO mapTuil ObLIO CHIMPAHO
BHUYBIO !

Pentenmne. Ilycts © — KosmmuecTBo napTuil, ChirpaHHbIX BHUYBIO. T0-
rjga 15 — x — KOJMYecTBO OCTAJbHBIX MapTuii. 3a HUYbIO MaJIbMUKU B
cymMme nosydasin 6 oukoB. Ecu B urpe KTo-TO BBIMIPBIBAJ, TO B CyMMe
OHU IOJIyYaJin 5 OYKOB.

Torna 6z + 5(15 — x) = 81 = x = 6.

OTBer: 6.

(1 6ann) Haiinnre 3navenne BbIpayKeHUST

a2 b
4 9
a+b
12 18
2 1
pu a 3 5

Pentenue. YMuoxkuMm dncmurTes 1 3HaMeHaTe b Jpoou Ha 36. Toraa

9a% — 46 (3a — 2b)(3a + 2b)

= = 3a — 2b.
3a.+ 2b 3a + 2b ‘
2 1
[ToxcraBum 3navennd a = 3 b= —5
3 : 2 L) _ 24+1=3
3 2] e

Orser: 3.

|12 |
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(1 6ann) duaronans AC npsmvoyronsauka ABC D pasna 12. Uzsect-
Ho, uro ZDCA B usarh pas 6onbimie ZBCA. Haitjgure paccrosiame ot
roukn C' 1o janaronanu BD.

Pemmenue.

B C

O6osnaunm L BCA =z, ZDCA = 5zx. Torna 6 = 90° = x = 15° u
/DCA =T5°,

[Tycts O — Touka nepeceuenust juaronaJeii. Torga ACOD — paBHo-
Oespennbiit. Yros npu Bepimnte ZCOD = 180° — 2 - 75° = 30°.

[Tposesem Boicory C'E tpeyronbiuka C'OD, 910 n OyjIeT MCKOMOe
paccrosinue. B npsamoyrosibHoM Tpeyrosibauke COE karer C'E jiexxur
oc AC 5

2 4

nporus yria 30°. Snaunt, CE =

OTtBert: 3.

9] (1 6aan) Yepenaxa n KUK Hauagu JBUTAThLCS OJHOBPEMEHHO Ha-
BecTpeuy Apyr Apyry. OHu BerpeTunch depes 50 MUHYT IOC/Ie Hadasa
cBoero JjiBmKenns. CKOJTbKO BpeMeHN (B dacax) moTpedoBaIoch Obl depe-
naxe Ha BECh IIyTh, €CJIM U3BECTHO, UTO E:KUK IIPOJeIasl Obl 9TOT MyTh Ha
4 vyaca OblcTpee depenaxu’

Pemienwne. [Tycrs ¢ — Bpems (B qacax), KOTopoe deperaxa MoTPaTHia
Ha Bechb 1yTh. Torna t—4 — Bpems, norpadentoe exkom. Ob03HaINM depes

S mexojiHOE paccTosiHEe MeXK/Iy »KUBOTHbIMU (B KM). Torjga —, —— —

CKOPOCTH Yeperiaxu U eKa COOTBETCTBEHHO (B KM /1),

|13 |



Xo4y B J1VIL|,EI7I! YyebHble MaTepumanbl 4NS MOATOTOBKWU K BCTYMUTENbHBIM UCMbITAHWUSAM MO MaTeMaTuke
ons noctynatwmx B 9-n knacc Jinyes HMNY BLUS

5

Tak xak BCTp€Ya COCTOAIaCh Y€PEI 50 MuH = 6 9, TO

S S 5
=it

Pazjiesium 0be vactu pasencrsa Ha S # 0.

1
t—4

— = 3t° — 17t +10=10,t #0,t # 4.

~ | =

0
5

[Tonyuaem, aro t = 5 mwim t = —. Bropoe 3HaueHne ¢ He MOJIXOINT, TaK

KaK pasHOCTh t — 4 B 9TOM Cjydae OyjieT OTpUIaTeIbHOIA.
OTBerT: 5.

(2 baana) Bacs namén mHanMmenblee HATYpaIbHOE THCTO X TaKoe,
YTO NIPOU3BEJIeHNE BCeX HATYPaJIbHBIX dncesa oT 1 o X nenutces Ha 2022.
Kaxoe ancio namén Bacs?

Pemtenue. Paznoxxum qnciio 2022 Ha npocTble MHOYKUTEN:

2022 =2 -3 - 337.

Tax xkax 337 — mpocToe 4mucI0, TO cpean ducesa or 1 o X gomK-
HO OBITH XOTs OBI OJIHO YNC/I0, KpaTHoe 337. Munmmaabnoe moaxodimee
snadenne X = 337.

Cpemu qucenr or 1 1o 337 ectb uucia 2, 3. 3HAUUT, [IPOU3BEICHUE
1-2-...-337 Oyuner nenmuthes Ha 2, 3, 337.

OtBer: 337.

| 14|



Xo4y B J1VIL|,EI7I! YyebHble MaTepunanbl 4Na NMOATOTOBKW K BCTYMUTENbHBIM UCMbITAHWUSAM MO MaTeMaTuke
ons noctynatwmx B 9-n knacc Jinyes HMNY BLUS

JIntenm HTY BIIID

BTOpaH qaCTh KOMIIJIEKCHOI'O TeCTa
3ajiannsd 10 MATEMATUKE

Brinosiaute 3aganus (10 6aJ1ioB)

(2 banna) Pemure ypapnenne 4(222 + x)(z — 2) = (2% + 1)°.

(2 6aana) Aupeit HalIcAT Ha JIOCKEe HATYPAIbHOE YeThIPEX3HATHOE
JUCTI0, TTOCTeHAS g pa KOTOPOro HeHy/ieBasd. bops Harmcas Ha JIOCKe
YUCJI0, 3allUCaHHOe TeMH »Ke IudpaMu, HO B obpaTHOM mopsijake. Bacsa
BBIYEJ U3 TIEPBOr0 YMcIa BTOpoe U noayuna 2277. Haiianre nanMmenbiiee
BO3MOKHOE 9HCJI0, KOTOPOe MOI' HallncaThb AHJIpeit.

(2 6asna) Ha 3aBojie pesepByap HAIOJHSIIOT U3 JIBYX KpaHoB. I3 mep-
BOI'O KpaHa IoCcTylaeT 7/7-1POIEeHTHBII pacTBOP COJHU, & U3 BTOPOIO —
32-nponeHTHBIN pacTBOp cosu. llepBhIil Kpan HamoJIHgeT pe3epByap 3a
25 MUHYT, a BTOpoil — 3a 15 munyT. HavganbHUK cMenbl OTKPBLI CHa-
JaJia TepBblii KpaH. depe3 CKOJBLKO MUHYT €My HaJI0 OTKPBLITH BTOPOi
KpaH, YTOObI K MOMEHTY HallOJTHEHUs pe3epByapa B HEM mosyduscs H0-
IPOIEHTHBIN PacTBOP COJIN?!

(2 basna) Jan octpoyrosbubiit Tpeyroibunk ABC, B KoTopoM mpoBe-
qm Boicoty BH. Ilycts K u L — ocHOBaHUS NEPIEHINKY/ISIPOB U3 TOUKN
H na croponbt AB u C'B coorsercrenno. Mzsecrno, uro ZBKC = 70°.
Haiinre rpajgycayio mepy yriua ALH.

(2 6aana) Haiiure Bee 3HAUEHNS MapaMeTpa @, MU KayKJIOM U3 KO-
TOPBIX yPaBHEHUE

m+3+2a2—3a+5_3a+1
r—2 22—5r+6 1x—3

UMeeT POBHO OJIHO pellleHue.
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Xo4y B J1VIL|,EI7I! YyebHble MaTepumanbl 4NS MOATOTOBKWU K BCTYMUTENbHBIM UCMbITAHWUSAM MO MaTeMaTuke
ons noctynatwmx B 9-n knacc Jinyes HMNY BLUS

Penienue 3a/ja4 1mo MmaremMaTuke BTOPOIi YacTu
KOMILJIEKCHOT'O TeCTa

(2 6anna) Permure ypasHeHue
422% + 2)(x — 2) = (22 4+ 1)~
Pemmenue. [Ipeobpazyem ncxojinoe ypaBnenne K BUJLY
42z + 1) (2% — 22) = (2* + 1)%,

11 caeaeM 3aMeny a = 2z + 1, b = 22 — 2, Toraa ypaBHeHHe IPUIMET BILJ
4ab = (a + b)?, orkyna (a — b)? = 0. Tosnyuaem z* — 4z — 1 = 0, oTKy1a
r=2++/5

Orser: x = 2 + /5.

(2 6aana) Auppeil Hammcasn Ha JIOCKe HATYPaJbHOE YeThIPEX3HATHOE
qICJI0, HOCIe HsIsI ndpa KOTOPOro HeHyJieBasi. Bopsi Halcas Ha j10cKe
qIICJI0, 3alliCaHHOe TeMu ke nudpaMu, HO B oOpaTHOM Iopsjike. Bacs
BbIYEJI 13 IIEPBOI0 Ync/ia BTopoe u moydmi 2277. Haiiinre HanmeHbIiee
BO3MOKHOE 9HCJI0, KOTOPOe MOl HallnCaTh AHJIpeit.

Pemenne. [Ipencrasum qucio abed B Buje
1000a + 100b 4 10c¢ + d,

rie a, b, ¢, d — 1eible 4ncia Takue, 9To
1<a<9 1<d<9 0<b<9 0<ec<9.

Torpa momyanm

1000a + 100b 4 10c 4+ d — 1000d — 100c — 10b — a = 2277,

999(a — d) + 90(b — ¢) = 2277, 111(a — d) + 10(b — ¢) = 253.

3ameTnM, 9T0 @ — d upu aeaeann Ha 10 gaéT ocTtaToK 3.

[Tockonbky a 1 d — uudpsl, 70 a — d = 3. Tak kak d # 0 u janHHOe
quc/io HauMmenblnee, To a = 4, d = 1. Torna b — ¢ = —8. Tak kaxk b, ¢ —
mudphl 1 JIAHHOE YNC/I0 HanMenblee, b = 0, ¢ = 8.

CiaejioBaTe/ibHO, JJaHHOe 1rc/i0 papHo 4081.

OTtBer: 4081.
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(2 6aana) Ha 3aBosie pesepByap HAOJNHSIOT U3 JABYX KpaHOB. 13 mep-
BOI'0 KpaHa IOCTYyIaeT 7 /7-IIPOLIEeHTHBII PacTBOpP COJIHU, & U3 BTOPOIO —
32-poneHTHRIIT pacTBOp cojn. [lepBblil Kpan HalloJIHdAeT pe3epByap 3a
20 MMHYT, a BTOpoil — 3a 15 MunHyT. HadajbHUK cMeHBbl OTKPBLI CHa-
JaJia epBblii KpaH. depe3 CKOJBLKO MUHYT €My HaJI0 OTKPBLITH BTOPOi
KpaH, 4TOObl K MOMEHTY HaIIOJHEHUs pe3epByapa B HEM mosrydmics H0-
IPOIEHTHBIN PacTBOP COJIM?

Pemenne. 1. [Iyctb x — gacTth 00béMa pesepByapa, 3allojiHsieMast
IEPBBIM KPAHOM (B HAIOJHEHHOM pe3epByape), a y — 9acTb 00béMa pe-
3epByapa, 3allojHsgeMas BTOPbIM KpaHoM. lIpu stom = +y = 1. /lajee
3aItoJIHsAeM TabJINILY:

Yactb 00béMa | % Couib
1-it kpan x 7% 0,77x
2-ii Kpan Y 32% 0, 32y
oba Kpatia T4y 50% | 0,77z + 0, 32y

I3 nocsiejieit ¢cTpoKu HoJydaeM, 4To
0,5(x+y)=0,7Tx+ 0,32y = z/y=2/3.

[Tockonmbky ©+y =1, 10 x =2/5 uy = 3/5.
2. [Tycte t; — Bpemst paboThbl 1-ro Kpana (MuH), a ty — BpeMmsi paboTbI
2-ro kpana (mun). Toraa
ty 2 o 3
2% 5 1= 10(umm); 7= 2 2 = 9 ()
[TosToMy BTOPOIT Kpan HYKHO OTKPBITH depe3 10 — 9 = 1 munyTy.
OTtBet: depe3 1 munyTy.
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(2 basna) an ocrpoyrosbubiit Tpeyroibunk ABC, B KoTopoM mpose-
qu Boicory BH. Ilyers K 1 L — ocHoBanus neprenuKyadpoB U3 TOUKN
H na croponbt AB u C'B coorsercrenno. Mzsecrno, uro ZBKC = 70°.
Haiture rpajgycnyio mepy yria ALH.

Pemenne. 3amerum, uro yerbipexyroibiuk H K B L BiucaHHBI, T.K.
CyMMa ITPOTUBONIONOKHBIX yryioB H K B u H LB pasna 180°. Torma yris
KLB n KHB paBubl, Kak BIICaHHBIE, OMUPAIONINEcs Ha OJHY IVTY, a
yron KHB pasen yriy KAH (1mockoibKy oHu 00a JIOMOJHSIOT YTOJT
KBH 5o 90°). Bnaunt, /ZKAH = ZKLB. Torna cymma yrios KLC
n KAH pasua 180°, nmostomy derbipéxyroibiuk AK LC' BlucaHHbI.
Vool AKC' ' ALC paBHBI, KaK BIIICAHHbBIE, OIIIPAIOIIIECS Ha OJHY JIYTY.
[Tonygaercs, aro yriaet AKC u ALC' pasuer 110° u yron ALH pasen
20°.

OTtBer: 20°.

(2 6asna) Haiiure Bee 3HAUCHUST MapaMeTpa @, MPHU KayKJIOM U3 KO-
TOPLIX ypaBHEHUE

T+ 3 2@2—3a—|—5_3a+1

_|_ —
r—2 x2—5x+6 r—3
MMEET POBHO OJHO peIICHue.

Pertenne.

(z+3)(x —3)+2a* —3a+5— (3a+1)(x —2)
(x —2)(x — 3)

x2—(3a+1)x+2a2+3a—2_0
(x —2)(x — 3) -

YpaBHeHne paBHOCUIBHO CUCTEME

{$2(3a+1)x+2a2+3a20,
(z —2)(z —3) #0.
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Xo4y B J1VIL|,EI7I! YyebHble MaTepunanbl 4Na NMOATOTOBKW K BCTYMUTENbHBIM UCMbITAHWUSAM MO MaTeMaTuke
ons noctynatwmx B 9-n knacc Jinyes HMNY BLUS

ZLI/ICKpI/IMI/IHaHT KBaJApaTHOI'O YpaBHCHUA CUCTEMbBI DaBEH:
D = (3a+1)* —4(2a* + 3a — 2) = (a — 3)*.

Haiiiém Kopnn KBaJapaTHoro ypaBHeHUs! CUCTEMDI:

3a+14+a—3 Ja+1—a-+3
e 2 :2@—17 332: 2 :CL+2

BaMeTI/IM, qTo 1[Ipn a = 3 9T KOPpHHU COBIIaJdalOT: 1 = X9 = 5, I[Ipn 9TOM

X1

(5—2)(5—3) # 0. Buauur, £ = 5 — eJIMHCTBEHHOE pEIlleHNe CUCTEMBI, a
SHAYUT, U UCXOJHOTO YPABHEHHSI.

Hasee, tpu @ # 3 UCXOJIHOE ypaBHEHUE HUMeET POBHO OJINH KOPEHb,
ccn € {2;3} u xo & {2;3} ymbo vy ¢ {2;3} w x4 € {2;3}.

B cuiy Toro, aro a # 3 u, cileloBaTeJIbHO, T1 # X9, OCTAETCS pac-
CMOTPETD CJIEJIYIONIIe CIYIau:

2a — 1 = 2,
a-+2+# 3,
2a — 1 =3,
a+2# 2,
2a — 1 # 3,
a—+2=2,
2a — 1 # 2,
a—+2=3,

Pemus Bee uetnipe cucrembr, nonyanm a € {0;1;1,5;2}.

Otser: a € {0;1;1,5;2;3}.
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1. ToxxmecTBeHHBIe TPeoOpa30BaHUS W BBIYMCJIEHIS

Vr,y € R Va,b >0
a’ = 1.
a® - a¥ = a*"v.
a—:a—
(ax)@’:
5] (ab)”
a a”’
o (6) G
a "t =—.
a/.’L'
Va,b,c € R
8] a®> —V? = (a—b)(a+Db).
@ (a+0)* = a®+ 2ab + V°.

0] (a —b)* = a®— 2ab+ b*.
1] (a+b)* = 3+b3+3ab(a+b).

(a—b)3 —b® — 3ab(a — b).
13| a® —b :(a—b)(a2+ab+b2).
114] a® + b* = (a + b)(a® — ab + 1?).
Va,b >0

15| vVab = \/a - Vb.
\/%:%,b;éo.

(va)®> =a npu a > 0.
8] Va2 = |a| npu m06bIx a € R.
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a, ecim a > 0;

—a, ecm a < 0.

a|={

Ecimm 21 1 x9 — KOpHU KBaJpaTHOIO ypaBHEHUs ax’+br+c = 0, TO

az® +br +c = a(r — x1)(z — 19).

1
(2,7—-0,8)-2= |
ITpumep 1. Berauciure §)+O, 125 :2§+0,43.
5,2—1.4): —
5, 4) 70
1 1 19 7
Pemenne. 1) (2,7—0,8)-2-=1,9-2-=— .- =%
3 703 19 703 131300 ’
2)(5,2—-1,4): —=38. —=—. — = —_
70 3 5 3 15
>133,133o_133 15 1
?1)0' 15 310 11330g20’5 :
4) — 40,120 = — 4 -= —+ — = —
EANEE
B) — 12— = —:-=—.Z2 =0,07;
40772 4072 40 5 200 100
6) 0,07 40,43 =0, 5.
OrtBer: 0,5.

ITpumep 2. Brrauciure

v ol )

V3, T+H1,2)2—4-37-1,2

/3,7 1,2 /3,7
PemeHI/Ie.l)\/S,?-l,Q( 1’2— 3’7>:,/3,7.172. 1’2_

L2 V3.7vL.2v3,7 VI,2V3.7/1.2
—/3,7-1,2- — _ _
o 3,7 V1,2 3,7

= (/3,7 - (V1,2 =3,7—1,2=2,5;
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2) (3, 7+ 1,22 —4-3,7-1,2=

:\/37724_2.3’7.1)24_1,22—4-3,7-1,2:

=/3,72—2-3,7-1,2+1,2=/(3,7—1,2)2 = /2,52 = 2,5;

2.5
2.5

OTser: 49.

ITpumep 3. Boruncinre \/—(4 + \/_)(\/_ — \/_) 8 — 2/15.
Pemtenne.

1) v/8 —2V15 = v/ + 3 — 2y/15 = \/(\/5)2+(\/§>2—2\/5\/§=
— (V5 VB = V5 — VB = V5 - V5

2) (VIO — vVB)(V5 — V) = (VI 5 — VI B)(V5— v3) = V(5 -
VBVE—3) =

— V3VE — VB = VA((VER — 2VBVE + (VB)) = V(8 — 2v5);

3) (4 + VI5)V2(8 — 2V15) = (4 + V152 - 2(4 — V15) = 2V/2(4 +
V15)(4 = V15) =

= 2V2(4+V15)(4—V/15) = 2V2(42 — (VI5)?) = 2v/2(16—15) = 2V/2;
4) V222 =4

Orser: 4.

3) 22—,

ITpumep 4. Cokparure apodb

2 + bax — 6a?
x2 — 3ax + 2a?

Pemrenune. 1. [TocMorpuMm Ha Bblpazkenue 2 +Hax — 6a’ Kak Ha KBaJI-
paTHBII TPEXUJIEH U HalijeM ero KopHu. Haiijgém ero JMCKpUMUHAHT:

D = (5a)* —4-1-(—6a*) = 25a* + 24a* = 494,

a 3aTeM IpuMeHnM (hopMyJTy JI/Ist KOpHell KBaJIpaTHOIO ypaBHEHUA:
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—da + Ta —ba — Ta
xlzT:a; mng:—Ga.

Crenosarenbio, 2 + 5ax — 6a* = (x — a)(x + 6a).
2. Ananoruuno z* — 3ax + 2a* = (r — a)(x — 2a);

©® +bax — 6a*  (x —a)(r+6a) x+6a

3. = — _

2 —3ax +2a®>  (rv—a)(r—2a) z—2a
Orser: il 6a.
T —2a

ITpumep 5. Haiianre 3na4uenne BolpaykeHns

3,3 /49bh\2 1
(—1zw0) () 5

3
npu a = —2,07, b = —=.
5
Pemmenne. Bocronib3yemest cBoiicTBaMu crereneil n npeodbpasyemM Bbl-
pazKeHue:
3 37490 1 10 492192 1
(k) (52 o (- 2y 22
7 a? b 7 a P
103 . 74 6b5
_ o~ —7000.
73abb?
Otet: —7000.

ITpumep 6. YupocTture BuIpazKenue

z? T zy(x + 1) 22y T4y
— — ; +
22 + 1y + 12 T —y x® — 3 22 —y? 2?2+ xy+ 9P

2
U HailjjuTe ero 3Hadenue npu r = 1,5,y = —.

3

Pemmenne. [Ipeobpasyem BhIparkeHue BO BHYTPeHHEll cKoOKe:

x _:Uy(:lt—i—y)_
x—y -y
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Cw(® +ay+y?) —aylr +y)
(r —y)(@* + 2y + y?)
3+ :CQy + ny — :CQy — ny B
(@ —y)@a®+ay+y?)

(v — y)(@* + 2y + y?)

Torna Bcé BeIpazkeHne B CKOOKE MOYKHO YIIPOCTUTE:

z? z? B
2 +ay+y? (r—y) (@ +ay+y?)
2 — a2y — o — 2y

T r—y@+ay+y?) (m—y) (@ +ay+y?)
BaMeHI/IM ,HGJIGHI/IQ Ha yMHO}KeHI/IeZ
—a%y (z—yllz+y)  —(z+y)

(z — y)(@? + 2y + y?) 22y 224 ay + oy

3HadeHne BblpaykKeHud OyJeT paBHo 0:

—(z +y) T4y
+ — 0,
24+ ay+y?r a4+ ay+ 2

Orser: 0.
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3agadm A8 CaMOCTOSITEJIbHOTO pelnieHns
I'pymma A

Borauciante 5,85 : 0,25 — 4,56 - 0, 8.
Boeraucmre (0,894 : 0,3 +6,4) - 2,140, 11.

Brerauciunre (5% — 14, 75) 00,4 — 3,37,

3 4 10
Breraucianre (Qﬁ — 3121) ; =
5,86 4+ 115—
50
2
Brerauciaute 0,47 - 2,34 — 8, 37 - 25.
3 23
(6] Boruncsiure %8 ; 37’ +14,4-9,8.
76,33 — 23, 7°
Boraucinre G + 23,776, 3.
—9 o . 44
Breraucinre %.
-5 11 | -9 9
19| Berancinre ( )1012( ) :

Haiinre 3HaueHne BbIpasKeHNUsI
27 + 27 2%y + 9ay® + °
npu xr = 1,23; y = —2,69.
Haiine 3HaveHne BbIpasKeHNUsI
(11,2)° - (5)°
(11,20 = ()Y - (11,2 + (11,2) - £ + 11,2+ 5 + 52)

7—1+/129
10

Haitnnre 3nauenue BulpazkeHus Hr? — 7o — 4 npu x =
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XOu4yY B NIMLEN!

Boraucinre

Broraucinre

Boraucinre

Breraucianre

Boraucinre

Breraucinre

Breraucinre

Breraucinre

Brraucianre
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3 V2(6-3V8)
V2 -1 2 |

V5(3v/125 — 10) 8

+

5 Vh—1

1 1
(3—2\/5_3+2¢5> Vs

<\/§\/§2+22+\/\§/§> - (2V3+9).

VA8 — V/T5 4+ /27
VIS + V12

V50 — V72 + V18
V162 — /128

6v/2 + 2v/6
T - 2V/2.

5+\@+5—\/5
5—v5 545

(V28 — V252 4+ 2V/63) - V7.
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Haitjiure 3nadenne BuIpazkenns
(V21 —2)-1/25+ 284,

Haiijiute 3navenune BblpazkeHnsd

V125 — /343
V2-1/6 + /35 - T vE

Haitiure 3nadenne BuIpazkeHnns

(V17T =2) - (V34 + V8 + V17 +2)
V2+1 '

YIIPoCTUTE BhIparKeHne

(12—y 6 ) (5y2+30y Y )
6y — 36  y? — 6y 36—y y—06/
HaitnTe 3HaueHIe BHIPAYKEHUS

a* —3ab(a—0b) —b* (a+b)*—ab
a?—b(2a—-0)  a*—ab’

npu a = 3,35; b =2, 35.

Haitiure 3nadenne BuIpazkeHns

=) ()

a
ecim — = 0, 2.

b

YIpoCcTuTe BhlparkeHne

4 2 2x r — 3z° 9
_ _ : + x
3r+1 3r+1 3x—1 9x2 — 6 + 1

1 HailjiuTe ero 4ucjioBoe 3HaveHue 1npu r = 2, 5.
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YIIPoCTUTE BhIparKeHne

23+ 8 4o br + 6
x —_ . _—
?2+2x ) (x—2)? x-—2
U HailJluTe ero 4ucjioBoe 3HayeHue 1pu x = d, 2.

YIPOCTUTE BhIparKeHHe

3z + 21 x+7 N r+5 ) (x+3)?
x+9 2 —18x +81 22 —81) 3(x—9)?

YIpocTuTe BhlparkeHne
—1 3r + 1 1
i ‘ - — 9z — 5).
r+1 \2x°+4x+2 x+1
YIPocTUTE BhIparKeHue
x r+1 x T —1
r—4 22-16 ax+4) 22-16
YIIpocTuTe BhlparkeHune
x3+2x2. 2 +x2+4 2
r—2 \xz+2 22—-4 2—za]
YipocTuTe BblparKeHue
T n br — 6 Ly 3 — 9x
r—3 3zv—a2 =z ax+3
YIPOCTUTE BhIparKeHue

| r—1 1 . 2
x? 42 22 4dr+2
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YIPOCTUTE BhIparKeHHe

X2 x+1 1
; — +1
3 — 6x + 322 2 x2 — 3

1 HallJJuTe ero 4mncjaoBoe 3HadeHne npu x = —9.

I'pynmna B

Haitiure 3navenune a, mpu KOTOPOM PaBEHCTBO

Sr — 3ba — 3 <7+1)< 1)+x
T . L
15a 3

3 Dda
BBIIIOJIHACTCS IPU JIIOOOM .

Haitqure unciia a u b, npu KOTOPBIX paBEeHCTBO
12
(3z +4)* = (36—4@)-3324—?(17—@) -z + 16

SIBJISIETCsI BEPHBIM JIJIsT BCEX 3HAUYEHU .
Haiiure quciia a u b u3 Toxjgecrna

3r+11 «a N b
22440 —21 x+7 x-—23

Haiiiure unciia a, b u ¢ us Toxjiecrsa
1 a b cC

= — 4 +—
w42 -2 x x—1 x+2

Haitjiure naunbosibiiiee 3Havdenne BblpayKeHus

dy(br —y) — bz — 1)(bz + 1) + 8.

dn + 8
142] TIpu KaKuX HATYPAIbHBIX 3HAUCHUSX 7 BBIPArKEHIE 1 SIBJIACTCA
n
IIEJIBIM THCTIOM !
6y —oxr 1 ) 11z — 3y
I3BecTHo, ¥T0 ——— = —. HaiiiuTe 3navuenne BhIpasKenust

Sy +4x 2 br+y
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Haitiure 3navenue BolpazkKeHnsd

\/7,32+2- V7,321 -(,/6,32—1).

Haitiute 3navenue BbhlpazkeHnsd

\F+\/_+\/E
VAL 4+ V19 + V23

HaitiuTe 3navenue BolpazkeHnsd
! - ! - !
Vr+l+yr Vz+2+vVr+1 Vo + 994+ Vo + 98

npu x = 0,01.

Haitiure 3navenune BbolpazkeHnsd
1 1 1
+ o .
V2++v/1 V3+V2 V100 + /99

Haitiure 3nadenne BuIpazkenns

4-v/2+43
VT =40 — T+ /40

Haitqnre 3navenmne BolpazKeHnsd

\/a+2—2\/a+1

npu a = —0, 03.
1 1
0| HaitnnTe 3nadenne BolpazKeHus a’ —|— —,ecmma——=71.
a
1
1| Haitanre 3nauenue BolpakeHus a’ —|— —, €CJIM U3BECTHO, YTO
1 S\ﬁ
a — — = —.
a 7
ssectro, uro a + b+ ¢ = 12 u ab + bc + ca = —15. Haiijgure

a® + b% + 2.
| 30 |



Xo4y B J1VIL|,EI7I! YyebHble MaTepunanbl 4Na NMOATOTOBKW K BCTYMUTENbHBIM UCMbITAHWUSAM MO MaTeMaTuke
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Pazoxknre muorowien x* + 64 na MHOZKUTETH.
Toxazkute, uto 2022292 — 2019%% nemures Ha 3.

Hoxaxkute, 4To 1pu YETHOM HaTypasibHOM n pasHocTb 9" — 5" je-
JINTC Ha H6.
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2. 3agaun Ha IIPOIEHTHI

OJIMH OPOIEHT OT YHUC/Ia — 9TO OJ(HA COTasl 9aCTh 3TOro ducia. OauH
nporenT obosnadaercs 1%. Urobwl naiitu 17% ot uncia 25 HE0OXOAUMO

BBLIUUCJIUTE —— - 2D:
100

17 25_17-25_425
100 100 100

To ectnb 17% ot uncia 25 cocrapigior 4,25.

= 4,25,

[Tpumepom obpaTHOIT 3a/1a41 K 3a/1a9e HAXOXKIeHUsI IPOIEHTa OT YNC-
J1a, SIBJIAETC CIICYIONIAsT: U36ECmmo, 4mo 45% Hexomopo2o wucia pacbl

12. Hatidume amo wucno. Obo3HaUYMB UCKOMOE 4nc/io OykBoit X u uc-
45

[10JIB3YS OlIpeJleJIeHIe TIPOIeHTA, 3alluIleM 00 X =12

45 - X 1200 30
T — = 12 45X =12-100, X = —, X = —
OFZL; 100 ; OTKYyla ; I 3
X = 26-.
3

X

Houtst aucna X B uncie Y — 9T0 OTHOIIIEHHE v Hannag BemanHa He

nMeeT pazmepHocT. Ona MmoKasbiBaeT, KaKyIo YacTh OT YuciIa Y cocTaB-
Jgger dnciao X . Ec/m Mbl XOTHUM BBIPpa3UTh J0JIO B IIPOIEHTaX, TO HYZKHO

YMHOYKUTH OTHOIIIEHNE v ra 100%.

ITpumep 1. Tosap cronn 1200 py6. Ero nena cnadasia nmoBbiciiach Ha
10%, sarem emé na 15%), nocse dero cunsmiach xa 5%. CKoJILKO Tenepb
CTOUT 9TOT TOBAp?

Pemmenne. [lepsonavasibnas mena Tosapa 1200 pyo. Ecin ona 1moBbi-
maercs Ha 10%, To HoBasl 1eHa cTaHeT PaBHOIL:

10
1200 + — - 1200 = 1320.
100

Jlasiee HoBag lieHa HoBblIaeTca Ha 15%:

15
1320 + — - 1320 = 1518.
100
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Teneps sra nena ymenoinaercsd Ha 5%:
5
1518 — — - 1518 = 1442, 1.
100 ’

OtBet: 1442.1 pyo0.

IIpumep 2. ena na siekrpudeckuit yaiinuk Obuia noswiiena Ha 16%
n coctapuaa 3480 pyd. CKoabKO pyOJeil cTom YailHUK JI0 ITOBBIIICHI
[[eHbI?

Pemenue. [lycrs X — nepsonadasbnas nena daiinuka. Jasee, 16%

oT unciaa X — 3TO 00 X. Ecsmm Mbl TOBOPUM TIPO YBeJNUEHUE 1ePBO-
HauaJIbHOM 1enbl Ha 16%, To HoBas IeHa COCTABUT:
16
X 4+ — - X = 3480.
100
Hamee ocTaéTes penmnTh 9TO ypaBHEHHE:
16 4 29
X(14+—) =3480, X(1+ —) =3480, X - — = 3480
(1+ J0p) = 3480, X1+ 55) = 3480, K- 55 =340

3480 - 25

X 29 =23480-25, X =
) 29 )

OTtset: 3000 pyod.

ITpumep 3. B cBsi3u ¢ noseienreM paspsijia paboduil craj BMECTO

X = 3000.

4800 py6. moyuatrs 6000 pyd. Ha ckKoIbKO MPOTEHTOB MOBBICHIACH 3aP-
iaTa padbodero’?

Pemenne. Ilycto X > Y. Ecim MBI XoTuM cKazaTh, Ha CKOJBKO
IIPOIEHTOB YKcyio X 0oJibliie, YeM YUCI0 Y, TO Mbl BBIUKC/IsIeM 3HaUEeHIe
CJICJIYIONIEr0 BbIParKeHMUsI:

X-Y
Y

Ecian Mbl xoTNM CKa3aTb, Ha CKOJIbBKO IIPOIEHTOB YUCJIO Y MEHbIIIE, YEM

- 100%.

qucJsio X, To:

X-=-Y
X

MpI gesiuM pasHOCThL Ha TO, ¢ YeM CPaBHUBAEM.

- 100%.
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B 9T0it 3a1a1e HAC cpaInBaloOT, Ha CKOJILKO 1porerToB 6000 6oJibiie,
yeMm 4800, Ha CKOJIBLKO MPOLEHTOB paboduii mogaydaer O0JbIIe, YeM OH

oJIyJaJl paHee:
6000 — 4800

- 1007 = 25%.
4800 / /

OtBer: 25%.
Saja4u JIj1d CaMOCTOATEJLHOIO pellleHns

I'pymma A

B urone Oproku B Maraszune crouin 2600 pyo. B nrosie ux cTomMOCTb
yeesmumiach Ha 20%, a B asrycre — emé na 20%. Ckosbko pyosieil B
pe3ysbTaTe CTOAT OPIOKN?

Yucno yeeanamin xa 10%, a 3arem ymenbinmiu ma 60%. Iloyuwnin
11. Haityiure guciio.

CTonMocTh TOBapa BMECTe C JIOCTaBKOil cocrasisier 3942 py0., npu-
4éM CTOUMOCTD JIOCTABKK cocTapider 8% oT CTOMMOCTH CAMOI'O TOBapA.
Onpenennre, CKOJIBKO pyOJieil cTouT ToBap 6€3 JOCTaBKH.

Hoy1boyk croun 32000 py6. [locse noBelenns eHbl OH CTajl CTOUTD
40000 py6. Ha ckosbko mporeHToB Obliia IOBBIIIIEHA 1[eHa !

Ectb 300 rpammos 20%-noro pactsopa cosin. CKOJILKO I'PAMMOB BOJIbI
HY>KHO J00ABUTE, ITOOLI MOIYIUTL 8Y0-Hblil pacTBOp?

16| Crunenyins Mamu cocrasiser 80% ot crunenmnn Haan. CKoIbKo
IPOIECHTOB OT cTurienann Maru coctasisier crunenans Haan?

OnroBag nena yuebnuka 170 py6. Posnnunas nena ma 20% Boiie
onropoit. Kakoe nanbosibiiee 4nuc/io Takux y4eOHUKOB MOZKHO KYIIUTh 110
posunuHoii nene Ha 7000 py6.?

[Tupoxkok crout 12 py6. IIpu nmokynke 6osee 20 TUPOZKKOB IIPO/IaBel]
neaeT CKIJIKY 5% or cromMocTn Beeil mokynku. ITokymarens Ky 30
mUpPoyKKoB. CKOJIBKO py0JIieil OH 3alliaTiil 3a MOKYIIKY

19| Jliist npuroToBicHNs 0JI0UHOIO BAPEHbs OBLIO B3ATO 2 KI' caxapa.
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CKOJIbKO KIJIOIPAMMOB sI0JIOK OBLIO B3STO, €CJIM U3BECTHO, YTO OHU
cocrasuin 60% or Macehl BapeHbst?

Ceurep npu pacupoazke yuenuan xa 40%, npu 3ToM oH ¢Tal CTOUTh
990 py6. CkoJsibKO pyOJIeil CcTOn/I CBUTED JIO0 PACHpOiarKu?

B kopobke cunme n KpacHsle mapbl. M3BecTHO, 9T0 KOJIMIECTBO KPac-
HbIX mapos cocrapisier 40 % or kosmuecrsa cunux. 30 % KpacHbIX Iia-
poB 3aMeHmI Ha cuHue. CKOJIBKO MPOIEHTOB OT ODIIEro Jucja 1apos
COCTaBJIAIOT Telleph KPACHbIE IIAPhI!

[lena rosapa Bbipocia Ha 5%, zarem nonusuiach Ha 20%, 3aTem
BHOBL BbIpocsa Ha 15%. Ha cKoJbKO HPOIEHTOB B UTOrE M3MEHUJIACD
1eHa ToBapa’

Kpoinka na 20% gemesiie ckoBopoikn. CKOBOPOJIKa 110JI0POZKAJIA
Ha 5%, 1eHa KPBILIKU IIPU 9TOM He n3MeHuIach. Ha ¢KobKo 1IIpoIeHTos
10JI0OPOZKaJT KOMILJIEKT «CKOBOPOJKA ¢ KPBIMIKOI» ! OTBeT OKpyIr/IuTe J10
1eJIbIX.

Typuct npomes 70% myru, a zarem 10% ocrasuierocd nyru. Ilocie
9TOr0 eMy erle octasochk HpoiT 5 KM 400 M. CKOJIBKO KIJIOMETPOB y2Ke
poies Typuct?

Kuura na 70% nopoxke kajenjapst. Llena Kouru yseandmiach Ha
10%, a obias cToMMOCThL KHUIM U KaJjeHjjapst ymMenbiimniach Ha 5%. Ha
CKOJIbKO IPOIIEHTOB CHUBM/IACH IleHa KaJleHiaps’

3a nepsolil jiensb Typuct npomes 30% Beero myTu, a 3a TpeTuii —
60% myTu, npoilJeHHoro 3a nepsble JBa jis sMecre. CKOILKO MPOLIEHTOR
BCEro IyTH 1IPOoIIe/l TYPUCT 3a BTOPOI JieHb, €C/Ii U3BECTHO, YTO 3a TPU
JIHSI OH 1IPEOJI0JIe]T BECh Iy Th!

CkopocThb aBToMobu/Ist Ha 1eppoii noosune 1wyt na 20% 6Gosbliie
€ro CKOPOCTH Ha BTOPOIi rojioBuie myTu. Ha CKOJILKO HPOIEHTOB CKO-
POCTh aBTOMOOUJISI HA BTOPOI 110JIOBUHE ITYyTH MEHbIIIE CPejiHeil CKOPoCTH
aBToMoOM/Isl Ha BcEM 1yTu?! OTBET OKPYIVIUTE JIO IEJIbIX.

B upsimoyrosibHOM TpeyrojbHuKe oJuH Karer Ha 25% Menblie JApy-
roro. CKOJIbKO IPOLEHTOB I'MIIOTEHY3bl COCTABJISIET EPUMETD TPEYroJib-
HUKAa?
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3. TexcToBbie 3aga9n

3aa4un Ha JBUXKEHUE

Koria Mbl TOBOPUM 0 PABHOMEPHOM JIBUZKEHUN 110 HPSIMOIi, TO MperK-
JIe BCETO MBI TIOJ[PA3yMEBACM, UTO CKOPOCTD JBUKYIIETocst 00bekTa (v),
BpeMst ero JIBIzKeHust (t) u mpoiijienHoe uM paccrostane (S) cBst3aHbl Gop-

MYVJIO:
S=wv-t,
U3 KOTOPOI BBITEKAIOT €lIE JIBA COOTHOIICHUA:
S S
V=—, =—.
t v

Ecin jBa ob0bekTa HaxoJsTCsd Ha paccTodHuu S Jpyr OT Jpyra, a
3aTeM OJITHOBPEMEHHO HAYMHAIOT JIBUIATHCA HABCTPEYY JPYI JPYLY, TO
BpeMsl, Yepe3 KOTOPOoe OHU BCTPETATCH, HAXOIUTCS 110 (DOpMYJIe:

S
t = ——,
V] + U9
riae vy n1 vy9 — CKOpOCTI/I X JABUZKCHUI.
[IpennoozKuM Terepb, 4To 3TH OObEKTLI JABUXKYTCS B OLHY CTOPO-

HY 1 v1 > vo. Torma Bpewmsi, depe3 KOTOpOe IEePBbLIil JJOTOHUT BTOPOTO,
HAXOJIUTCS 110 (DOPMYIIE:

S
= ——0.
v — U2

IMTpumep 1. Crkopocth BejocuieincTa Ha 36 KM/ 9 MEHbIIe CKOPOCTH
MOTOIUK/IUCTa. PaccTosiHue oT ropojia JIo MoceKa BeJOCUIIEUCT TPOe3-
JKaeT 3a 6 4acoB, a MOTOIUKJINCT 3a 2 yaca. KakoBa CKOpOCTb Bejioculle-
nucra’

Perttenne. [lycts x knv/9 — ckopocTh BeocumencTa, toria x + 36
KM /1 — CKOPOCTb MOTOIUK/INCTA. [[OCKOIBKY BEJIOCUTIENCT HAXOUTCS B
1y TH 6 4, TO 1IpeoiojeBaeMoe UM paccTosgHe cocTaBuT 6 KM. [TocKoIbKy
MOTOTIMKJINCT HAXOJIUTCS B MyTH 2 1, TO paccTosiane coctaBut 2(x + 36)
KM.

YobHee, KOHEUHO, BCE 3TH PACCYZKJIEHUS 3AlUCHIBATL B ITPUBLITHOIL

BceM TabJIuIe:
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\s t S

Besocuie et T 6 6x

Moronukmner | x + 36 | 2 | 2(x 4 36)

I3 ycnoBuit 3aja4n cjieyeT, YTO BeJOCUTIEUCT U MOTOIUKJIUCT TIPO-
JlesIaJIn OJINH U TOT Ke IIYyTh, TO €CTh

62 = 2(x + 36),

oTKy/la T = 18.

OtBeT: 18 KM/ .

IIpumep 2. /IBa aBroMoOmMIsT oTHpaB/siiorcs B 420-KHJIOMeTPOBbIil
npober. Ilepriit ejieT co ckopocTbio Ha 10 KM/4 GoJtbInedi, 1eM BTOPOIi,
1 1puObIBaeT K (uauiy Ha 1 49 panbire Broporo. Haiiaure ckopocTh
ABTOMOOWJISI, TIPUIIIEIIIEr0 K (PUHUIITY BTOPBIM.

Permtenue. [lycts x kM/4 — ckopocTh BrOporo aromobussi. Torma
x + 10 KM/ — cKOpOCTh 1epBoro aBroMobuisd. I[lockombKy 0b6a aBToMo-
omts npoeszkator 420 KM, TO Mbl MOYKEM BbIPA3UTh BPEMsI UX JIBUYKEHUSI:

420
x + 10
420

— 9 — BPEM JIBUZKEHUWA BTOPOI'O ABTOMOOMJIS.
X

4 — BpeMsl JABUXKEHUs [1€PBOIr0 aBTOMOOWJISI,

CHoBa cocTaBuM TabJINILY:

% t S
420
[Tepsrrit aBromoomb | x 4 10 | ——— | 420
x + 10
420
Bropoit aBToMoOmib x — | 420
x
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Bpemst nBuzkeHnst BToporo aBToMobuig 0oJiblne Ha 1 9ac, o3ToMmy

420 420 _q
T r+10

OcTaérest TOJNBLKO PENUTh 3T0 yPABHEHHE:
420(x +10) =420z
z(x + 10) -
4200
r(z+10)
(2 + 10) = 4200,
x(x 4+ 10) # 0.

Kopnsamn ypasuenna x? + 10z — 4200 = 0 sapasiores uncia x; = 60 u
= —70. Bamerum, uro xr1 = 60 u 9 = —70 yJIOBIETBOPSIOT YCJIOBHIO

T2
x(x + 10) # 0, HO 9 = —70 He TOIXOJANT HAM IO CMBICTY 3aJIATN.

OtBet: 60 KM/ .

ITpumep 3. Paccrosinue mexx iy nyakramu A 1 B cocrapisier 435 KM.
3 A B B co ckopocThio 60 KM/ T Bblexas1 TepBbIii aTOMOOIITb, a depes3 Jac
I10CJIe 9TOTO HABCTPedy eMy u3 B Bbiexast co ckopocTbio 65 KM/ BTOPOi
apromoOm/ib. Ha Kakom paccrosgauu or nyHkTa A Hpousoiijger BcTpeda
aBTOMOOMIIEH !

Pentenue. 3a 1 yac nepsblit aBromodbuib npoexal 60 km. Iepes Bbies-
JoM 13 B BTOpOoro aBToMo0mIsT paccTosTHIEe MEK Ty HUMI ObL10 435 —60 =
375 kM. IlycTh x — BpeMms#, depe3 KOTOpoe BCTPETHIMCH aBTOMOOMJIN T10-
cJIe BbIe3/ia BTOPOro aBTOMOOWIIS.

[TepBrrit aBromodmb | 60 | x | 60x

Bropoit aBromoonin | 65 | x | 65z
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Torna 60x + 65x = 375, 125x = 375, x = 3. CneaoBaTe/bHO, MEPBIil
ABTOMOOIIL ¢ MOMEHTa, OTIHpaB/ieHnst 13 A Haxomuics B 1yTu 4 daca, 3a

kKoTopble oH 1poexaJ 60 - 4 = 240 kM.
OTBet: 240 KM.

3aJa9n JIJIsi CAMOCTOSTEJIbHOTO PellleHns

I'pymma A

BeJjocurie et Bblexasi ¢ MOCTOSIHHOM CKOPOCTHIO U3 ropojia A B ropoji
B, paccrosinne mMexkay KoropbiMu paBHO 224 kM. OTJIOXHYB, OH OTIpa-
BIJICST 00paTHO B A, yBesmauB cKopocTh Ha 2 KM/4. [lo myTtn oH cje-
JIaJl OCTAHOBKY Ha 2 4, B pe3yJibTaTe 4ero 3aTpaTuil Ha oOpaTHBIA IYTh
CTOJILKO »Ke BpeMeHH, CKOJIbKO Ha 1yTb u3 A B B. Haiiaure ckopoctb
Bejiocuiie/incTa Ha nytu u3 A B B.

Kornma aBroMoOMIMCT cenal OCTAHOBKY, BBISICHUIOCH, UTO OH IIPO-
exas1 5/14 Toro myTH, 9TO €My OCTajI0Ch Mpoexarh. [locse Toro Kak om
npoexasi emé 12 KM, 0Kazajaoch, 9TO BCero oH mpoexas 7/12 Toro, 4ro
ocrasoch. Kakoa jijmHa BCero myTu?

[Termexo naéT n3 MOCEIKa Ha CTAHIINIO CO CKOPOCThIo 3 KM/ 1. Korja
oH npomen 4,5 KM, 110 3TOMY 2Ke MapIIPyTy BbleXaJl BeJIOCHIIEUCT CO
ckopocThio 12 kM /4. Ha cranium orn okazaimch ojfHoBpeMenHo. Kaxoe
pPACCTOsIHUE OT IIOCEJIKA, 10 CTaHIIK?

MotTopHnasi J1ojiKa ITPOoIILIa 1Mo TeYeHnIo peKn 7 KM 1 BO3BpaTuiach 00-
paTHo, 3aTpaTuB Ha Bech Ny Th 1,2 4. HaliguTe cKOPOCTDH JI0JIKK B CTOSTUEl
BOJIE, 3Has1, UTO CKOPOCTH TeUeHHsI PeKN paBHA 2 KM /.

MoTopnas J1o1Ka IpoILIa NPOTUB TedeHus pekn 112 KM 1 BepHyIach
B IIYHKT OTHpPaBJICHUs, 3aTpaTuB Ha OOpPATHLIN IyTh Ha 6 1 MEHBIIE.
Haitmure ckopocTh TedeHus, ecjii CKOPOCTH JIOJAKU B HEIOIBUYKHOI BOJIe
pasua 11 km/d.

16| MoTophast Jj1ojika 1poria 39 KM 110 TeYeHHIO PeKH U 28 KM IIPOTHB
TEUYCHUsSI PEKU 32 TO »KE BPEMs, 3a KOTOPOE OHa MOTJIa HpoiTu B o3epe 70
kM. Haiijure ckopocTh JIOJKU B cTosiYeil Boje, €Clu CKOPOCTh TEeYeHUs
peKr paBHa 3 KM /4.
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ABTOoMOONIbL exaJt U3 ropoja A B ropoj B, paccrostHue Mexky KOTo-
pbiMu 200 KM, ¢ TOCTOsIHHOI cKopocThio. Ha obpaTHom myTu 1 9 aBTOMO-
OMJTH exaJl ¢ TIperkKHell CKOPOCTHIO, a MTOTOM BOJIUTEb YMEHBITNT CKOPOCTD
ra 20 kM /1. KakoBa Oblta mepBoHavaibHast CKOPOCTH ABTOMOOMIIS, €CTH
Ha 0OpaTHYIO JIOPOI'Y YIILIO Ha 15 MuH OoJibie?

Paccrosinne mexy ropomamun A u B pasno 440 km. M3 ropoja A
B ropoJi B BblexaJi 1mepBblil aBTOMOON/Ib, a Yepe3 JiBa daca I0Cje 9TOI0
HaBCTpedy eMy U3 ropojia B Bbiexast co ckopocTbio 90 KM/ BTOPOii aB-
ToMo0Ou/Ib. Haiijinre cKOpocThb 1EPBOro aBTOMOOWJIS, €CJIM ABTOMOON/IN
BCTPETIINCH Ha paccTossHun 260 KM oT ropoja A.

9] U3 mynxTa A Kpyrosoil TPacchl BbleXaJ BEJOCHIICINCT, a uepes 24
MUH CJIEJIOM 38 HUM OTIPaBUJICAd MOTOUMKINCT. Hepes 12 MuH 110cae oT-
IpaBJIEHNs OH JIOTHAJI BEJIOCUTIEJINCTa B IIEPBBIi pas, a elle dyepe3 36 MuH
10CJIe 9TOrO JOTHAJI €ro BO BTOpoil pa3. Haiiaure ckopocTh Beslocue im-
cra, ecsin JyinHa Tpacchkl paBHa 30 kM. OTBeT jmaiite B KM/ .

Paccrosinne mexty npuctansimu A u B pasro 96 km. I3 A B B 1o
TEUEHWIO PEKU OTIPABUJICS ILJIOT, & Yepe3 1 1 Bejie/l 3a HIM OTTIPaBUIACD
SXTa, KOTopasd, NpUOLIB B MMyHKT B, TOTHac nmoBepHyia 0OpaTHO U BO3BPa-
tuiach B A. K aromy Bpemenu ot npomén 45 kv. Hafiiure ckopocTsb
SIXTBI B HEIOJIBUYKHOT BOJIE, €CJT CKOPOCTh TeUeHUsT PeKN paBHA H KM /4.
OrBer jaiiTe B KM/,

3agadm Ha padboTy

Perienne 3a/1a1 9T0ro THIIA BO MHOTOM CXOZKe C DEIIeHUeM 3ajad Ha
JBUZKEHIE, TOCKOJIBKY OCHOBHBIC TTOHSITHST: TPOU3BOJANUTETHHOCTD (), Bpe-
Mst (t) u pabota (A), TOIIMHEHBI COOTHOMICHHIO:

A=p-t,

13 KOTOPOI'o CJIEIYIOT (DOPMYJIBL:

Huzxe Mbl npuBeiéM npuMepbl 3aj1ad Ha paboTy, CIOXKEThI KOTOPBIX
aHaJJOTMIHBI CIOYKeTaM 3ajlad Ha JIBUKeHue. bojee Toro, Mul nepedop-

MYJINPYEM TEKCTbI PaCCMOTPEHHBIX BbIIIEC 3a/a4.
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[IponzBoAMTE/IHLHOCTH MOXKHO TOHUMATH KaK CKOPOCTH pabOThI, & caMy
paboTy — KaK IIyTh, KOTOPLIH MMPOXOAUT pabOTHUK JI0 YKEJTAeMOT'0 PE3Y./Ib-
TaTa. BermoMHuM 3ajady PO BEJIOCUIIEANCTa W MOTOIMKINCTA. MoxKHO
chopmyupoBaTh 1M0JJ00HYIO 3a/1a9y Ha padoTy.

CkopocThb Bejiocuniejicta Ha 36
KM/Y MEHbBIIE CKOPOCTH MOTO-
uKJcTa. Paccrognne ot ropoja
JIO TIOCEJTKA, BEJIOCUTIE/IUCT MTPOE3-
»KaeT 3a 6 JacoB, & MOTOIMKJICT
3a 2 Jaca. KakoBa ckopocTh Be-
Jjlocurieucra,’

YueHnk macrepa M3rOTaBINBAET
B Jac Ha 36 jerasieil MmenbIne Ma-
crepa. YUYeHUK BBITOJHUI 3a 6
4acoB pabOTy, HA KOTOPYIO MacTe-
py nonajobuoch 2 dyaca. Kakosa
[IPOM3BOJINTE/ILHOCT YICHUKA!

Perntenne Toxke OyjieT 10J00HBIM, €C/Id HE CKa3aTbh OOJIbIIe — <«II0J]
KOIUPKY», ITOCKOJIbKY MaTeMaThdecKasl MOJIe/]b 3aJadi 110 CYTH TaKasl
xke. Jlyist permenns 0003HAUNM Yepe3 X MPOU3BOIUTETHLHOCTD (CKOPOCTD
paboThl) VUeHHKA U T.JI. 3aMeTHM, 9TO 3/1eCh CKOPOCTh H3MEpSIeTCsl B
JleTajisiX B dac.

Hanee,

JIBa aBTOMOOWJIA OTHPABJISIOT-
ca B 420-KN/IOMETPOBBIiT 1TpoOeT.
[lepBrIil egeT cO CKOPOCTHIO Ha,
10 xm/4a GoJibImedi, 1eM BTODOi,
u upudbiBaeT K duHUILY Ha 1 9
panbie Broporo. Haitgure cko-
POCTH aBTOMOOMJISI, TIPHUIIEIIIEr0
K (DUHUIIY BTOPBIM.

JIBe TpyObI HAIIOJHSIOT BOJIOM EM-
KocTh 00bémom 420 jmrpos. Ye-
pe3 1epByo Tpydy B EMKOCTD I10-
crynaeT Ha 10 JIUTPOB B Hac BOJIbI
6oJibIIIe, UeM depe3 Bropyio. Ilep-
Basg Tpyba HaIOJIHAET EMKOCTD
Ha 1 gac ObicTpee, YeMm BTOpasi.
CKOJIBKO JIUTPOB BOJIBI MOCTYIIa~

eT Jepe3 BTOPYIO TpyOy B 4ac.

[TycTb  — cKOpocTb HallOJTHEHUSI EMKOCTH BTOPOii Tpy0oii.... Perenue
Takoe ke. OJHAKO B 9TOIT 3a/1ade MOXKHO ITOCTABUTH 1 BTOPOIT BOIIPOC: 34
CKOJILKO BpPeMEHN HaIOJHAT ¢MKOCTH JIBE TPYOBI, paboTas OHOBPEMEH-
HO?

Hy u Tpernda 3a1a1a.
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XOu4yY B NIMLEN!

Paccrosinne MexKjy TopojgaMu
Apxanrenbck  un  Bockpecenck
pasno 435 kM. M3 Apxanreinbcka
B Bockpecenck co ckopoctbio 60
KM /9 BBIE3KACT IEPBLIi I'Py30-
BUK, a dYepe3 dYac I0CJe 3ITOTO
HaBcTpeuy emy n3 Bockpecencka
BBIEXaJl CO CKOPOCThIO 65 KM /d

YyebHble MaTepumanbl 4NS MOATOTOBKWU K BCTYMUTENbHBIM UCMbITAHWUSAM MO MaTeMaTuke
ons noctynatwmx B 9-n knacc Jinyes HMNY BLUS

JIBa MacTepa JIOJIKHBI M3TOTO-
BUTEL 435 nerasieit. Ilepsbrit ma-
crep Jesaer 60 neraseit B gac, a
BTOpOit — 65 jeraseit B wac. Bro-
poit MacTep NPUCTYITII K paboTe
Ha 4ac 1o3xke 1mepBoro. CKOJIbKO
JeTajieil M3roTOBUT IIePBLIT Ma-
cTep K TOMY MOMEHTY, KOTJ/Ia BCe

BTOPOit rpy3oBuk. Ha Kkakom | | jgeraysm OyayT cjie/aHbl!
pPacCTOSTHIM 0T  ApXaHTe/bCKa

I'PY30BUKU BCTPETATCSA !

3ajadn IJIsi CAMOCTOSTEJIbHOTO PellleHns

I'pynma A

Huma MozkeT moKpacuTh 3a00p 3a 4 4, a Bosojisg MoyKeT MOKpacuTh
TOT 2Ke 3a00p 3a 11 1. 3a Kakoe BpeMsl MaJIbINKI CMOI'YT IOKPACUTH 9TOT
3a00D, paborast BJBOEM?

[IIBeitnas dabpuka mosydmia 3aka3. Bropasi, TpeTbs n deTBEpTas
IIIBEM BMECTEe MOI'YT BBIIOJHUTEL 3TOT 3aKa3 3a Tpu jHsd. [lepBast, TpeTbs
1 JeTBEépTasi 1Ben — 3a JBa JHsI. llepBasi u BTOpAasi IIBEU BBIIOJIHSIT
paboTy 3a 5 JiHel. 3a CKOJIbKO JIHell CMOI'YT BBIIIOJHUTH 3aKa3 BCe YeThipe
mBen, paborasi BMecTe”?

Kazk1ast n3 1ByX HOPTHUX OJINHAKOBOI KBaIN(DUKAIIII MOYKET BBIIIOJI-
HUTH 3aKa3 3a 15 1. Yepes 3 4 1ocjie Toro, Kak oJiHa U3 HUX IPUCTYIIIA
K pabore, K Heil IPUCOEIUHUIACL BTOpas MOPTHUXA U PabOTy HaJ 3a-
Ka30M OHM JIOBeJH JI0 KomHia BMecTe. CKOJILKO 9acoB HOTPeboBaIoCh Ha
BBIIIOJIHEHIEe BCero 3akasa’

[Boe cTpourerieii, paboTasi BMecTe, MOT'YT BBIIOJHUTH PadbOTy 3a 12
JIHel. 3a CKOJIbKO JiHell, paboTas OT/Ie/IbHO, BLIIOJTHUT 3Ty PadOTy Iep-
BBl CTPOUTEIb, €CJI OH 32 JIBa JIHsI BBIIIOJIHAET TaKyI0 »Ke 4aCTh PabOTh,
KaKyI0 BTODOIl 3a Tpu JIHA?!

[TepBast TpyOa npormyckaeT Ha 4 J1 BOJbI B MUHYTY MEHBIIE, YeM BTO-
pasi. CKOJIbKO JINTPOB BOJbI B MUHYTY IIPOIIYCKaeT IepBasi TpyOa, eciiu
pesepByap 00bEMoM 396 J1 OHa 3all0JIHSIeT Ha 4 MUH JI0JIbIIe, YeM BTopasi?
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16/ [Tepsniit pabounit nzrorosu 60 getaseit Ha 3 4 GbLICTPEE BTOPOTo. 3a
CKOJIBKO 4aCcOB BTOpPoii pabounii nzrorout 90 gerasieii, eciu, paborasd
BMecTe, OHI u3roraBiaupaior 3a 1 1 30 neraseii?

Hnma n Pycram, paborasg BMecTe, MOIyT IOKpacuTh 3abop 3a 10 ga-
coB. CKOJIbKO JacoB moHa10ouTcsa Jume, padotas oTaeabao 6e3 Pycrama,
Ha TTOKPACKY, €CcJIi OH 3a 4 Jaca KpacUT TaKylo »Ke JacTb 3a00pa, KaKyo
Pycram kpacur 3a 5 dacos?

3aja4dm Ha cMecH, CIIaBbl, PACTBOPHI

Konrnenrpanus BerectBa B cMecH (CILTaBe, pACTBOPE) — 9TO BEJTHIH-
Ha, BBIYHUCsIeMast 110 (popMyie

p=—-100%,

m
M
JIe M — Macca BelecTBa B eMecn (criase, pactBope), M — macca Beeii
cmecn (criiaBa, pacTBopa).

Iuora B 3a1a4ax Ha CMECH, CILIABLI, PACTBOPLI PUI'YPUPYIOT HE MAC-
Cbl BEIECTB, a X 00bEMbl. KOHIIEHTpaAIUsT B 3TOM CJIydae BbIParKaeTCsd
aHaJIOrMIHON POPMYIIOii

v

v

rjie v — 00BEM BelecTBa B cMecH (ciuiaBe, pactBope), V. — o0béM Beei

7 100%,

cMmecn (criaBa, pacTBoOpa).

Korga Mbl permaeM 3ajady 9TONO THIIA, MBI IToJaracM, 9TO IPU CJIH-
SIHUM HECKOJIBKUX CMeceil, CIIJIaBOB WM PACTBOPOB Macca M O0bEM I10-
JIy9EeHHOI cMecH, cIlaBa WJIM PacTBOPa PaBHBI CyMME MacC U 00beMOB
CMEITNBAEMbBIX KOMIIOHEHTOB COOTBETCTBEHHO.

ITpumep 1. Hatanua cmermmania 5 JUTPOB pacTBOpa, COJEPZKAIIETO
20% kucsorsl, 3 auTpa pacTsopa, cojepzkaiiero 40% Toil ke KUCJIOTHI.
Haiinre KonnmeaTpannio KUCjaI0Thl B ogydennoM Harasmeit pacrBope.

Pemenne. O0bEM 1mcTOil KHCJIOTH B IEPBOM pacTBope papeH H-0, 2 =
1 71, a 00bEM UYMCTOI KHCIOTHI BO BTOPOM pacTBope papeH 3 - 0,4 =
1,2 y. ChnegoBaTebHO, 00BHEM YUCTON KUCJIOTHI B HOBOM PacTBOpPE paBeH
1+ 1,2 = 2,2 1. O6béMm HOBOro pactBopa paBeH b + 3 = 8 1. Torua

KOHIIEHTpAaIUd KUCJIOThI B HOBOM PacTBOpe p = ’? - 100% = 27, 5%.
Orser: 27,5%.
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I[Ipumep 2. I'az B mepsoM cocyie couepxkaa 15% Kuciopoja, a ras
BO BTOPOM cocyje cojepzkan 25% kucsopoja. 3sectno, 4ro macca rasa
B IIEPBOM cocyjie Oblia OoJIbllle Macchl Ta3a BO BTopoM cocye Ha 100 .
['azwl mepemeriain B TpeTheM cocyjie. [lomyaennnrit TpeTnit ra3 cojep:KuT
12% xucnopoja. Haitnure maccy Tperhero rasa.

Permienue. [lycts  — macca epsoro rasa (B rpammax). Toryma x4+ 100
— Macca BTOporo raza. [losTomy mMacca Knucjaopoja B IIepBOM ra3e paBHa
0, 15z 1, a macca Kucjopoja Bo Bropom raze pasaa 0, 1(z + 100). Macca
TpeThero rasa pashia x + x + 100 = 2z + 100. ITockosbky TpeTtnii ras
cofepxkut 12% Kncmopoja, To

0, 152 4+ 0, 1(z + 100)
2x¢ + 100
Orxyma 0, 25x+10 = 0, 12-(22x+100), 0, 252+10 = 0,24z+12, 0, 01z = 2,
x = 200.

CiejjoBaresibHO, Macca TpeThero rasa pasta 2 - 100 + 100 = 300.
Otset: 300 r.

=0, 12.

3aja9n JIJIsi CAMOCTOSTEJIbHOTO PellleHns

I'pymma A

B kakux nponopuustx Hy»KHO cMernarh 10%-it u 15%-ii pacrBopbl Kic-
JIOTBI, YTOObLI 10/1yInTh 12%-it pacrsop?

CkosbKO HYzKHO B3s1Th 60%-10 1 80%-r0 cIl1aBoB HUKeJIsA, 4TO0bI 110-
ayanthb 10 xr 75%-ro cruiasa Hukes?

Cwmemasu 40%-it u 60%-it pactBopbl Kucsorsl. [onyunmics 45%-it pac-
TBOP TOI Ke KUCI0ThI. Kem Kaxk/ioro pacrsopa B3sTh Ha 10 J1 OoJiblile,
10 noJryanTest 47%-it pactBop. CKOILKO JINTPOB KayKJI0r0 pacTBOPA OLLIO
B35ITO JIJIS COCTaBJIEHUSI IIEPBOIO pacTBOpa’

CKOJIbKO MOxKHO 101yunThL 10%-r0 pacrsopa kucaorsl u3 100 r 50%-
I'0 PacTBOpa 9TOH KUCJIOTHI!

meerca aBa crtaBa Menn, HUKeIs U »Kese3a. [lepBolil ciias cojiep-
xut 10% mean. Ecan ciuiaBuTh paBHbIE KOJIMYECTBA 3TUX CILIABOB, TO

IOJIYYUTCsL CILIAB, KOTOpbIi cogepkur 70% »xenesa. Eciau B3aTh 5 Kr
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1epBoro ciuiasa 1 10 Kr BTOPOro, TO MOJIYINUTCsI CILIAB, KOTOPBIN COJeP-
Kot 1 kr Menn. CKOJIBKO IIPOIEHTOB HUKEJSI COJAEPXKUT BTOPOIl CILIAB,
ecJI M3BECTHO, UTO 9TO IIPOLEHTHOE cojepr:KaHue B 2 pas3a BhIIlle, YeM B
IIePBOM CILIaBe”?

| 45 |



Xo4y B J1VIL|,EI7I! YyebHble MaTepumanbl 4NS MOATOTOBKWU K BCTYMUTENbHBIM UCMbITAHWUSAM MO MaTeMaTuke
ons noctynatwmx B 9-n knacc Jinyes HMNY BLUS

4. JInneiinasg pyHKITAS

JInneitHas pyHKIMS — 9T0 PYyHKIN, 3aaBaeMasi popMyIoii
y = kx + b,

rje k u b — nekoropsle yncia. ['padukom JinHeiHO! (DYHKINY SIBJISIETCS
npsiMasd. 3aMeTUM, 9TO PaBEHCTBO

ar + by +c=0,

rje a, b 1 ¢ — HeKoTOpbIE YNC/Ia, Opee/deT Ha KOOPJAUHATHOM MJI0CKO-
ctu Ozy npamyio. Ypasuenne y = kx + b nHorjia Ha3blBaOT YpaBHEHuEM
IPAMOIT € YTJIOBBIM KO3(MDPUITUEHTOM.

st Toro, 9To0BI HOCTPOUTH I'PAPUK JIMHEHHON PYHKINN, JJOCTATOYHO
IBYX ToueK. Hurke m3o0pazkennl rpadukn Tpéx QpyHKIWML: y = 2 — 3,

y=—-2ax+1ny=2,

10

Puc. 1

[1st Toro, 9TOOBI MOHATDH, KaKoil rpaduK K Kakoil pyHKIIMH OTHOCHUT-
s, JIOCTATOYHO BCIIOMHUTH, UTO JUHeliHag pyHKIuS y = kx + b Bo3pac-
TtaeT npu k > 0 u yoniBaer nipu k£ < 0, a npu k = 0 rpacduk jguHeitHOM
dyHKIIMN — HpsiMasi, napaJie/bHas ocu aOCINCC.
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Ecnn nam nanbl e guHeitHbIe GYHKINN Y = kix + by 1 y = kox + by
Takue, 9To ki - ks = —1, To ux rpacdukamMu OyIyT B3aUMHO IIEPIICH/IU-
KyJIsipHble npsiMble. Huke na pucynke m3obpazkenbl rpadukn (pyHKINi

1
y:2x—3ny:—§1’+5.

ﬁ/ﬁ
A

=
o

Puc. 2

Ecnn nam nanbl aBe guHeiiHble GYHKINN Y = kix + by 1 y = kox + by
Takue, 9To ki = ko u by # by, To ux rpacdukamu OyayT HapaJiiebHbIe
npamble. Hurke na pucynke m3odpazkennl rpadukn Gynknmit y = 2x — 3

| f/ﬁ ﬁ/ﬁ
/

=
o

Puc. 3
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ITpumep 1. Haiignre KoopaunaTsl TOUKHN Iepeceduenns TPIMbIX
y=2r—3uny=—2x+1.
Pentenne. KoopanHaTbl TOUKM IIepeceveHnsT MPAMBIX YI0BIETBOPSI-

10T 000UM YpaBHEHUSIM, a 3HAUUT, YTOOBI X HANUTH, HY?KHO PEIIUTb CH-
CTEMY ypaBHEHU

Yy = 2x — 3,
y=—2x+ 1.
[IpupaBHuBaem mpapble 9acTu ypapHeHuit: 2o — 3 = —2x + 1, 4x = 4,
r=1L,y=2-1-3=—1.
Otser: (1, —1).

ITpumep 2. Haiigure Bce 3nadenus a, Ipu KOTOPLIX IPsSIMbIe
y=Q2a+1)r—-3nuy=Ba*+a—1)z+1

apaJiiesibHbI.
Permenne. 3anuiiem paBeHCTBO yIVIOBBIX KO3(MDUIIMEHTOB:

20+ 1=3a"4+a—1,

U peliuM I0JIyUYUBIIeecs YypaBHEHUE:

3¢° —a—2=0,
ay — 1, a9y — —g
2
OtBer: a1 =1, a = -3

ITpumep 3. Haiijjure Bee 3nadennst a, IPU KOTOPHIX [PAMbIE
y=Q2a+1)r—3unuy=2a—1z+1

NepIeHIUKYISPHBI.
Pemmenne. [lo ycioBuio nepren uKy/1sipHOCTH

2 ] = ——.
ot 20 — 1
OTkyna
4a? 0 0
_ = a/ =
20 — 1 ’

Orser: a = 0.
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3&,[[&‘11/1 AJIdd CaMOCTOATEJIbHOI'O pelleHM A

I'pymma A

B ojHO0iT crucTeMe KOOpIMHAT MOCTpoiiTe rpaduky (DyHKIHI

y=3r—6uy=3x+2.
B oiHoi1 cucTeMe KOOpAMHAT MOCTpoiiTe rpaduky (dyHKITHIT

1
y=—3x—6ﬂy:§x+2.

CocraBbre ypaBHEHHE MPSIMOI, Mpoxojsineil yepes Toukn A(2,3) u
B(3,2).

CocraBbre ypaBHeHue mpsiMoii, npoxosstiieit depes Touku C'(—2,4) u
D(2,0).

[TocTpoiiTe npsiMble 1 YKayKITe NX TOYKHU repecedenns: 2x+y—4 = 0
nzxr=2.

16/ [TocTpoiire mpsiMble U YKazKUTe HX TOUYKH Hepecedenns: 22 +y—4 = 0
ny=2.

[TocTpotiTe psMble U YKayKUTe UX TOUKH IIepecevdeHnsd:

3r+2y+4=0udr+4y—1=0.

[TocrpoiiTe npsiMble 1 yKaKUTe WX TOUKHU TepecedeHus:
—4dr+3y+2=0u7r—2y—6=0.

19| Mz06pasuTe MHOMKECTBO TOUYEK ILIOCKOCTH, KOOPIUHATHI (2,%) KOTO-

PBIX YJIOBJIETBOPSAIOT HEPABEHCTBY Y > 533 + 1.

Nz06pasnTe MHOXKECTBO TOUEK ILJIOCKOCTH, KOOPJANHATHI (X, 1) KOTO-
PBIX VIOBJIETBOPSAIOT HEPABEHCTBY §y < —2r + 1.

Haiture Bce 3navenus k, npu KOTOPBIX HpsMas y = kx + 2 napaJi-
JleJibHa IpaMoit y = 3x + 4.
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Haiture Bce 3Havenus k, npu KOTOPBIX IpsiMasd y = kxr — 2 napaJi-
JebHa npsmoit y = (2k + 3)x — 4.

Haiijiure Bee 3HaueHns @, MU KOTOPBIX TPSAMbIE
y=2r+3uny=2a+4)z+1
MepIeH MK Y/ ISAPHBL.

Haitjiute Bce 3nHaveHud @, IpHU KOTOPBLIX IpPsAMbIE Yy = —g:C +1u
y = (—ba + 4)x — 2 nepreHJuKyJIsiPHBL.

CocraBbre ypaBHeHue npsMoii, KoTopast Oy1eT napaJiieibHa IpsaMoii
y = 2x + 5 u npoxoauThb depes Touxy A(2,2).

CocrapbTe ypaBHeHUe MPsAMOil, KoTopast HepIeH IUKYIgpHa PAMOil
y = 2x + 5 u npoxoaut depes Touxy A(2,2).

Haiiure Bce snadenust p, npu koropbix touku A(0,0), B(2,4) u
C'(3,5p + 8) nexkar Ha OJIHOI TTPSAMO.

Haiigure Bece snadenust p, npu koropbix touku A(0,0), B(4,2) u
C'(4p + 2,5) jiezkaT Ha OJTHOMN MPSIMOTi.

Haiiure Bee 3uatenus ¢, npu KOTopbix Gyukinsg y = (q+2)x+5—q
ABJISIETC CTPOI'O BO3pacTalolleil Ha BCeil Y1CJI0BOMN IIPSIMOIL.

Haiiure Bee 3navenust ¢, npu KOTOpbix GyHKIus y = (2 — q)r — ¢
SIBJIACTCA CTPOro yOBIBAIONICH Ha BCell UNCI0BOM TPAMOIL.

20 — 6
[TocTpoiiTe rpacduk yHKIN Yy = 23: t
a;' —_—

[Tocrpoiite rpaduk dyuxiun y = |x — 3.

Haitiure KoopAmHATHI BEpIIMH TPEYTOJbHUKA, 00Pa30BaHHOTO OT-

PE3KOM IPAMOIT
dx+4y —12=0

1 OTPE3KaMU KOODJIUHATHBIX OCEI.
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I'pynmna B

CocTaBbTe ypaBHEHHE IIPsIMOIl, KOTOpasi CUMMETPUYIHA [TPIMOii
x+4y —5=0

OTHOCHUTEJIbHO OCH OpAHHAaT.

CocTaBbTe ypaBHEHHE IIPsIMOIl, KOTOpasi CUMMETPUYHA [TPSIMOii
r+4y —5=0

OTHOCHUTEJILHO OCH a6CL[I/ICC.

Han tpeyrompank ABC, tiae A(0,0), B(0,8) u C(6,0).

A) Haiimure xoopauHaThl Toukn nepecedernst mequnan NABC'

B) Haityinte koopanuarsl Toukn mepecedenus buccekrpuc AABC.

B) Hocrpoiite AABC' 1o npsimoyrosibirka ABDC' n nanummunTe ypas-
HeHUe TPAMOii, KoTopas mpoxoutT depes Touky (10, 0) u gesut npsamo-
yronbanK ABDC' Ha 1Ba paBHBIX 110 ILIOMIAAN YeThIPEXyTOIbLHUKA.

[') Haityure Bce s3Hauenust k, npnm KoTopbix npamast y = k(z — 10)
nveer ¢ ANABC: 1) poBHO ojiHY 00IyI0 TOYKY; 2) POBHO jiBe OOIne
TOUKU.

J1) Haiinnre Bee 3uavenust b, mpu KOTOPBIX TpsiMast Y = 2x + b mmveer
¢ AABC" 1) poBHo ojiy 00IIyI0 TOUKY; 2) POBHO JBE 00IIHE TOUK.

Han tpeyromsauk ABC, tae A(0,4), B(3,0) u C(0,0).
A) Haiiiure KOOpAMHATHI TOYKHN [IepecevdeHrsi MeIHaH TPeyroJbHIKA
ABC.

B) Haiijinre KoopimHATHI TOUKHI [1epecedeHnst OUCCeKTPUC TPEYTOTh-

nuka ABC'.
Han tpeyrosbuuk ABC, tiae A(0,4), B(3,0) u C'(0,0). Hamumure

VpaBHEHUe TPsAMOii, KOTopasi MpoxoauT depes Touky D(2,1) n orcekaer
Ha cTopoHax yria ZC AB paBHble OTPE3KI.

Han gersipéxyronsunk ABCD, tie A(—2, —2), B(—2,4), C(3,4) n
D(3,—2). Haiigure ypaBHeHne HpPsSMOil, KOTOPasi MPOXOIUT Te€Pe3 TOU-
Ky E(2,—=5) u gemmr gersipéxyroibank ABC'D Ha jBa paBHOBEJINKNX
JeTHIPEXYTOJIHLHUKA.
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['pacduxom dyukimm y = f(x) asasgercs jgomanas ABCD, tje
A(=2,-2), B(0,—1), C(2,3) u D(4,0).
A) Pemure ypasuenune f(x) = 1 + 2.

B) Haiininre Bee 3Havenust mapamerpa k, Tpi KOTOPBIX TpaduKn QhyHK-
nuit y = f(x) u y = kx nepecekaioTcst B 0JJHOMN TOUKe.

Jan npamoyrosbabtii Tpeyronbank ABC, rie A(0,0), B(3,3) u C(3,0).
Harmummure ypasaeHne mpsiMoii, KoTopast TpoxouT depe3 Touky D(2, 1) u
orcekaer oT yria ZACB TtpeyroibHuk, cogepxamuniicss Baytpu AABC
1 UMEIOIIUET 1P 9TOM HAMMEHBIIYIO 1JI0IA/Ib.
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5. YpaBHeHUus 1 HepaBeHCTBa

I'pymma A

Pemure ypaBaenne

731° — Tlx — 2 = 0.

Pemure ypasnenue

7302x —1)* - 7122 — 1) —2 = 0.

Pemmure ypasnenue

732° — Tl|z| — 2 = 0.

Pemure ypaBaenue

(2% + 2z +1)* —42® —8x — 1 =0.

Haityiure cymmy u mmpounsBejienne KopHeil ypaBHeHns

3V17 2%+ 15v68 2 + V153 = 0.

1
6] Permre ypapnenue E(x —1)2-7=0.

1
Pemnre ypapnenue 5(|z| — 2)* — == 0.

Permure ypasuenne 1222 — x = 0.
9] Pemure ypapnenue —7z° + 2|x| = 0.

Pemnre ypasnenne v/3(x + 2)? — 6(z + 2) = 0.

20 —3  3x?
Pemure ypapaenune ‘ =T 332; :13.

23z —1)* =3 3(3z — 1)
Pemure ypaBaenune (32 5) = — (8 20) +I.
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Permmre ypasrenne 23z - 1)* =3 3@BJz| -1+

5 20
D 4
Pemure ypasnenune + = 0.
rT—2 x—2
D 4
Pemure ypaaenne + =90.
x?—2 x?—2
D 4

9.

16| Pemnre ypasuenne + —
P >+ —2 x24+x-—2

CocTaBbTe KBaIpaTHOE YPaBHEHHUE C IEIbIMI B3aUMHO ITPOCTBIMU KO-

spdurmenTaMn, ecim U3BECTHO, YTO KOPHU X1 U To JAHHOIO YpaBHEHUA
VAOBJIETBOPAIOT COOTHOIICHUAM

1+ 29 =0,0,

Ty 19 = —0,8.

Haiigure 3navdenune BuIpaykenuii x1 + T, 19, x%xg + 1131[13%, x% + x%
u x4 x5 riie 11 1 To — Kopuu ypasuenus 4% + 7x — 16 = 0.

2 2
x] + 5

5 5, IJIe 1 1 Ty — KOpHH
T2 + T175

Haitjiute 3navyenne BblpakeHns
ypasuenus bz’ — 20z — 8 = 0.

OJiMH U3 KopHeil ypaBHEHUsI

> —ar+a>—49=0

paBeH \/7 . Haiigure BTOpOIil KOpens, ecin nspecTtHo, 4ro a > 0.
HaiiquTe Bce 3nadenns a, Ipu KOTOPLIX ypaBHEHNE NMeeT eJINHCTBEeH-
HBIIT KOPEeHb

121] 22 + 82 + 9a = 0.

(a — 7)z* + 42 — 10 = 0.

23] 2+ ax —9=0.

24| 2?2+ (a — 5z +a—5=0.
(a* — 5)x? — 4ax + 9 = 0.
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I'pynmna B
Haitqure Bce 3HaUYeHUS @, TPU KaxKJIOM M3 KOTOPLIX POBHO OJNH U3
KOpHell ypaBHEHNd paBeH HYJIIO:
x? + 4 + 5a + 20 = 0.
2?2 — 4z +a® — 25 =0.
22 + ax + 4a®> — 8a = 0.
22° + (a + 5)x + |a] — 5= 0.

Haitgnre Bce 3HadeHus a, Ipu KaxkJI0M U3 KOTOPHIX 00a KOPHS ypaB-
HEHUS PaBHbBI HYJIIO:

130 —52° + (a — 4)x + 16 — a® = 0.
131] 22 + (5a + T)x + 25a® — 49 = 0.
22° + (la] — 9a*)z + a* — 9a = 0.
133 22 + (a* — 81)x + a® — 27 = 0.

Haitiinre Bce 3HaveHnsd a, Ipu KarkJIOM U3 KOTOPLIX CyMMa KOpHei
ypaBHCHUSA paBHA HYJIIO:

34| 22 + (2a + 10)z — 4 = 0.
35| 22 — (5ba — 10)z + 1 = 0.
36| 22+ (a®> — 8a)x +a —4 = 0.

22% + (4]a| — 8)x + a® + 2a = 0.
Haiijiure Bce 3Havenmns a, NpU KayKJIOM M3 KOTOPLIX ypaBHeHue He
nMeeT KOpHei:

38| 22 —4dx+a=0.
38

39| ax®> —6z+1=0.

(a —1)2? +2(a — 1)z + 10a — 10 = 0.
ccenenyitTe ypaBnenue Ha BO3MOXKIOE KOJMIECTBO KOPHEN B 3aBUCH-
MOCTH OT 3Ha4YEHUIl I1apamMerpa a:

(22 +6x+2a—4)(|Jz — 1| —a—5) = 0.
(Jlx =2 —a®*+4)(Jzr + 3| —a—2)=0.
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6. 3agaun; c mapaMeTpoM, 33/1a91 Ha KOOPAMHATHON IIJIOCKOCTH
1 KOOPJWHATHON MPAMON

TekcToBbIE 3aa9U C TapaMeTPoOM

[IBe MoTOpHBIE JI0IKK HaxogdaTcss B 20 KM JIpyr OT JIpyra Ha O3epe.
JBurasicb HaBcTpedy JIpyr Jpyry, OHU BCTpedaroTcs depes 1 dac. Ecim
Obl OHM HAXOJMJINCH B 15 KM JIpyr OT JIpyra U OjHa JIOIOHSLIA JPYIYIO,
TO Ha 9TO 1norpedosasioch ObI 1 yac 30 mun. Halijure ckopocT J10/10K.

Pemenne. [lycth  — cKopocTh 1epBoil JIOJKH, a 4 — CKOPOCTH BTO-
poit. Torja ycmoBue «JIBUTasich HaBCTPEUy JPYT JPYTY, OHN BCTPEIAIOTCA
yepes 1 gac» paét ypaBuenue 1-x+1-y = 20. YeaoBue ke «ecu Obl OHU
Haxoju/ch B 10 KM JIpyT OT JIpyTra, U OjlHa JIOTOHSLIA JIPYTYI0, TO Ha 9TO
norpeboBaioch Obl 1 wac 30 MuH» (IyCcTh 1epBast JIOKa JIOTOHSIET) TaéT

3 3
— - x — — -y = 15. [lasee ocraeTcd pennuTh CUCTEMY ypaBHEHN

2 2

x + vy = 20;
3xr — 3y = 30.

YMHOXKHIM IIepBOe ypaBHEHNE Ha 3 U CJOKHUM CO BTOPDLIM:

3r + 3y = 60;
3r — 3y = 30,
6x = 90, x = 15,

oTkyna y = 20 —x; y = 5.

OTBeT: cKOpOCTDH TIEPBOii JTOJKN — 15 KM/9; CKOPOCTH BTOPOH — 5
KM /1.

CTpyKTypa pellleHns 3a/a4i He W3MEHUTCSI, €CJIH PACCTOSTHIST MEK Ly
JIOJIKAME 3aMEHUTb OYKBEHHBIME BhIPAYKEHISIMIU.

Jee momopnoie a0dku Hazodamesa 6 a km dpye om dpyea na o3epe.
Jleuzanco nascmpevy dpye dpyey, onu ecmpevaromes wepes 1 wac. Ecau
Ol OHU HAT0JUAUCH 6 a— D KM Ipye om dpyea, u odHna dozonsnra dpyeiyro,
mo 1a amo nompebosarocy ov. 1 wac 30 mun. Hatidoume ckopocmu 100ox.

| 56 |



Xo4y B J1VIL|,EI7I! YyebHble MaTepunanbl 4Na NMOATOTOBKW K BCTYMUTENbHBIM UCMbITAHWUSAM MO MaTeMaTuke
ons noctynatwmx B 9-n knacc Jinyes HMNY BLUS

HeiicTBUTEIHHO,

r+y=a;
3 3
éx—éy:a—B.

YMHOXKHIM IIepBoe ypaBHEHNEe Ha 3 U CJOZKIM CO BTOPDLIM:
3T + 3y = 3a;
3r — 3y = 2a — 10,

_1
62 = 5a — 10, x:E’CL—GO,

5a—10 a+ 10
6 6

OTKYJla Yy =a — T = a —

3 nyukra A B 1nyHKT B OoTHpaBulics BeJOCHIIEINCT CO CKOPOCTbHIO
Sa 4+ 7 KM/, depe3 mosrdaca BCJIe 32 HUM OTIPABUICS MOTOIMKJIUCT CO
ckopocTbio 4a® +8 kv /4. Haiigure paccrosnue Mesk ity nynkrtamu A u B,
eCcJIM MOTOIUKJIMCT IPpUOBLI B IIYHKT B Ha 1,5 yaca paHblile BeJOCUIIe M-
cTa.

Pemtenue. [lycts © — paccrostane mexiy nyakramu A n B. Torja,
MOJIB3YSCh YCJIOBUSMU 3a/Ia91, Mbl MOYKEM 3aIIOJHUTEL TaOIHUILY:

V t S

T
Bejiocunieuer | ba + 7 _ €T
: Sa + 7
Motrorukiucr | 4a® + 8 _r €T

H 4a? 4+ 8

[TocKoJIbKY MOTOIMKJ/IMCT BhIeXaJl U3 MyHKTa A Ha IoJidaca 1o3Ke BeJio-
curejiucTa, a npudbLI B IyHKT B Ha 1,5 Jaca pasblle, TO BpeMsl JIBH-
JKeHUs MOTOIMKJ/INCTa Ha 1 4Yac MeHbIlle BpeMEeHU HaXOXKJEHUS B IyTH
BEJIOCUIIEJINCTA
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x v 4a*+8—(5a+7)
ba+7 4a®+8 0 (4a®2+8)5a+7)
4a% — 5a + 1
(4a® + 8)(ba + 1)
3aMeTuM, 4TO U3 YCJIOBUIT 3a/1a91 caejyeT, uTo ba+ 7 > (, a BbIpasKeHue

r=1

)

4a® 48 BoobIIIE BCIOLY HOIOXKUTEIBLHO. 13 OCIeIHEr0 paBeHCTBa CIeLyeT

(40 —5a+ 1) -z = (4a®> + 8)(5a + 7).

1
KopusaiMu KBaJpaTHOro TpexwiecHa 4a’ — ba + 1 aBiisioTcs dncia 1 u
1.
1 1\ 1 33 33
E = - O-x=1(4-(- I{5--+7),0- 2 = — - —
CJn a 4,To T ( (4)—1—)( 4+ >, T R
1089 1089
0-xr=—— VYpapuenue (- = HEe UMeeT PereHunii.

Ecim a = 1, To, aHajoruuHo paccykjiasi, IPUXOAUM K ypaBHEHUIO
0 -2 = 144, xoTopoe He UMeeT PEeHIeHNnIl.

1
ﬂaﬂee,eCJH/ICL#ZMa#l,TO4a2—5CL+17éOI/I

(4a* + 8)(5a + 7)‘

rT =
4a? — 5a + 1

Kpome Toro, mocKoJIbKY & — 3TO PacCTOgHUE, TO JOJKHO BBITTOJTHATh-
(4a2 + 8)(5a + 7)

4a? — ba + 1
BencTsa 4a’+8 > 0 st BeeX 3HAYEHUH @ U HEOOXOJANMOCTH BBITOJTHEHUS

Csl HEPABEHCTBO > 0. B cuty cripaBeiimBOCTH Hepa-

HepaBencTBa oa + 7 > (), BbITEKaloNell n3 yCaIoBhs 3ajadu, HeoOX0 -
MO perTh HepasencTso 4a? — Ha + 1 > 0. Ero pemenusnmu 6yiayT Bee

1
a € (— 00; —) U (1; +oo>. Taxkum obpaszom, 1moJrydaem

4
OrsBer:
(4a* + 8)(5a + 7) 71
1. ——=JU|l1: .
12— 50+ 1 , e a € 2 ; +00

7 1
2. Pemennii ner, ecimm a € ( — O0; 5] U [Z’ 1].
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3 nByx nynkroB A u B, paccrosinne Mexkjy KOTOPbIME paBHO 20
KM, OJJHOBPEMEHHO HaBCTpedy JIPYI JPYIy OTHPABUJINCH JIBa Ielexo/la.
Ckopoctb 1iepBoro 2a + 1 kM /4, Broporo — ba — 4 xkMm/4. Haiinnre Bee
3HAYEHUS! @, IIPU KOTOPBIX IENIeX0/bl BCTPETATCA MEXKJY D-M U 15-M KM

J0porm orT A 20 B qepes 2 Jaca 110cJie HadaJjia JABUZKEHN .

Pemenne. CocraBum Tad/uiry

%4 t S
[lepsoiit  11e- | 2a + 1 2 2-(2a+1)
X0/
Bropoii nere- | ba — 4 2 2 (ba —4)
XOJ1

13 BOIIPOCa, 3a/a91 CJIEeAyeET

5<4da+2<15,
5< 10a — 8 < 15,

OTKY/1a i 3
-<a< —,
4= T 4
{
13 23
S <a< =,
10 — 7 10
_ [13.23
“~ 11010
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I3 n1Byx ciiaBos, cojepzkaiux coorsercrsenno a% u 10% meju, 1o-
JIVUIJIA TPeTHil cias, KoTopblii cojepkut 15% mean. CKoJILKO TpaMMOB
KazKJI0T0 CILIaBa OBLIO B35TO, €CJIM MAcca TPeThero CliaBa paBHa 1 Kr?

Pemtenue. Ilycts & XKr — Macca mepBoro crjiaBa, Toraa 1 — x Kr —

a
Macca BToporo. IlepBbliit ciiiaB cojiepkut 100 - KI' YMCTOU MeJi1, BTOPOil
10 15
cojlepKUT —— (1 — ) Kr yncroit Mmejau, a Tpetuii — —— - 1 K. [ToaTom
peprat o s(1 — ) I, & Tp 00 y
a 10 15
— x4+ —(1—-2)=—"-1,
100 100( ) 100
ax + 10 — 10z = 15, (a — 10)x = 5.

Ecmm a = 10, To nonydaem ypasnenue (0 - x = 5, KOTOpoe He HNMeeT
pemennit. Ecin a # 10, To x = 10 KI' — Macca I1epBOro clLjiaBa.
a PR

Haitém maccy BTOpPOro:
5 a—15

l—x=1- = .
a—10 a—10

I3 ycioBuit 3ajga4un cienyer, 9To

(
5
— >0,
a— 10
g
a— 15 >0,
La— 10 —
o3TOMy a > 195.
OTBer:
5 a— 15
1. n npu 15 < a < 100.
a—10 a— 10

2. Het pemennii, ecoim a < 15.
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meercs nBa cocyia éMKocThio 10 1. B mepBoM n3 HUX comep:KuTes 8
J1 40-1IpOIEHTHOIO pacTBOPa KUCJIOTHI, a B JIPYroM — 6 J1 H0-IIpoIeHTHOro
pacTBOpa 3TOI e KUCa0Thl. CKOJIBKO pacTBOpa HY»KHO MEPE/INTh U3 BTO-
POT0 cocyjia B MEPBBIil, YTOOBI B TIEPBOM COCY/IC TIOJIYUIICSA PACTBOP, KOH-
IeHTpalys KOToporo pasua a%?

Pemmenne. [lycTs 13 BTOporo cocyiaa HeoOXOAMMO MEPEINTh X J1 Pac-
TBOpa. B mepBom cocyje cojepkutes 8 - 0,4 = 3,2 J1 YUCTON KHUCJIOTHI.

[Tocie mepenuBanus B mepBoM cocyjie cranetr 3,2+ 0,5 - x 1 9ucToil Kuc-
. 3,24+ 0,5z
JIOTBI, & 00BEM pacTBOpa cTaHeT paBHbIM & + x Ji. Torna ST —
x
JIOJIST KUCJIOTHI B TTOJTyUnBIeMcs pacTBope. V3 yenoBuil 3ajiaum ciiejryet

3,2+ 0,9 «a
8+x 100

Orkyna 320 + 50 = 8a + ax, (50 — a)z = 8a — 320. Eciu a = 50, To MbI

npuxoauM K ypaHennio 0 - x = 80, KoTopoe He mMeeT pernlenus. Ecin
S8a — 320
a # 50, To r = ———.
50 —a

I3 yciioBus 3aa4un cielyeT, 9To Mbl He MOXKEM IIepPeuTh Oojee deM

2 1, mosromy 0 < z < 2, TO ecThb

(8a — 320
">,
50—a —
<
8a—320§2
L o0 —a
OTKy1a

(8a — 320
>,
50 —a —

.

10a — 420
—— <0,

L o0 —a

a € [40;50),

a € (—o0;42] U (50; +00),
a € [40;42].
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OrsBer:
Ra — 320
50 — a

2. Pemmenuit ner, ecsin a € (—o00;40) U (42; +00).

npu a € [40;42].

16| PaboTHIKN 3aBOJa BBIIOJIHSIN HEKOTOPYIO pabory. Ecin 4qucio pa-
60YNX YMEHLITUTL Ha 15 YeioBek, To paboTra OyaeT 3aKoHUeHa Ha 2a JTHA
MO3yKe, a €CJIM »Ke JUCJI0 PabOIMX yBEJWIUTL Ha 25 1Ue/oBeK, TO 3a/a-
Hue OyJIeT BbIIOJIHEHO Ha 3a jHst paHbiie. CKOJIBKO pabOUnX BbIIOJIHSLIO
3aJlaHle IIepBOHAYAJIBHO U 38 CKOJIBKO JHEil OHU 3aBeplinin padboTy”’

Pemenne. [IycTs nepBonadabHo B Opuraje ObLIO T YeJOBEK, U OHU
BBITTOJTHIIN 3aJlafue 3a y JHeil. Torga, mpuHSB ITPOU3BOANTEILHOCTD O/I-
HOI'O pabovero 3a €JINHUILY, MBI Oy INM:

vy = (x — 15)(y + 2a);
vy = (x +25)(y — 3a),

ry = xy + 2ax — 15y — 30a;

rYy = xy — 3ax + 25y — 7Ha,
2ax — 15y — 30a = 0;
—3ax + 25y — 7ha = 0,
6ax — 45y — 90a = 0;
—6ax + 50y — 150a = 0,

by = 240a, y = 48a;
2ax — 720a — 30a = 0; 2ax = 750a.

[To cmbicay 3astaam a > 0, nostomy x = 375.
OtBet: Ha 3aBoje padboTaer 375 pabOUNX, OHU BBIIOJHUIN 3a/aHIe
3a 48a Heil.
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PaborHuky 3aBojia BBINOJHAIN HEKOTOPYIO pabdory. Ecau ducio pa-
004YNX YMEHLIIUTL Ha 15 yesioBek, To paboTa OyJIeT 3aKOoHUYeHa Ha a JIHei
MO37Ke, a eCJIN yKe JUCI0 PabOINX YBEININTh Ha 25 Ue/IoBeK, TO 3ajaHne
Oyzer BbiloiHeHO Ha a — 10 jiHeit panbiie. CKoJIbKO pabounX BBIIOJIHSIO
3a/laHKe [1epBOHAYAIBLHO U 38 CKOJIBKO JIHEl OHU 3aBepIIuin padboTy?

Pemmenue. Ilycrsb nepBonadasibio B Opurajie ObLIO T 9€J0BEK U OHU
BBITIOJTHIIN 3aJlaHue 3a y JHeil. Torma, npuHsB IPOU3BOANTEILHOCTD O/I-
HOTO pabovero 3a eIMHUITY, MbI IOy INM:

zy = (z —15)(y + a);
xy = (z + 25)(y — a + 10),

ry = xy + axr — 1dy — 1da;
xy = xy — azx + 10z + 25y — 25a + 250,

ar — 15y — 15a = 0;

—ax + 10x + 25y — 25a + 250 = 0,
baxr — 75y — 7da = 0;
—3ax + 30x + 75y — 75a + 750.

[Tocne cnoxkenus ypaBHeHnit moyvdaemM
2ax + 30x — 150a + 750 = 0,

(2a + 30)x = 150a — 750
3aMeTuM, 9TO 10 cMbIcay 3aja4un a > 10, nosromy 2a + 30 > 0 u

150 — 750
- 2a+30

~ 75a — 375

 a+15
75a — 375

[To cmblicy 3amadn 1pobb T JTOJ’KHA OBITH HATYypaJbHBIM UNC-
a

)

JIOM.
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150a — 525
Haiijiem Bce 3HaveHust a, IpU KOTOPBIX JIPOODL PR SIBJISIETCS
a

HATYPaJbLHBIM INC/I0OM. BBIIe M 1e1yio 9acTh JIpoou:

75(a+15) — 1500 _ 1500

a+ 15 a+ 15

3 yenosug a > 10 ciejryer, 9To HaUMEHBITUM HaTypaJbHBIM Je/TUTeIeM
qucya 1500, npu KoTopoM paccMaTpuBaeMasi JpoOb OyIeT HaTypaIbHbIM
quC/IOM, gBJigercd uncsio 30. BeimmieM Bce HaTypaJibHbIe TEUTEN TIC-
sa 1500, He menbinue, yem 30:

30, 50, 60, 75, 100, 125, 150, 250, 300, 375, 500, 750, 1500.
IIM cooTBETCTBYIOT 3HAYEHUS IIapaMeTpa a:
15, 35,45, 60,85, 110, 135, 235, 285, 360, 485, 735, 1485.

Haiiém snadenne BTOPOil mepeMenHol:

75a — 375

— 15y — 15a = 0,
a-+ 15

At 15
_50,2—25@—@2—15&

y= a—+15

_4a2—40a

y= a+ 15
1500

a+ 15

)

)

y = 4a — 100 +

OTBer:
ha — 375 4a® — 40a
r=—"""7" Yy=—"——"
a-+ 15 a+15

a € {15,35,45, 60,85, 110, 135, 235, 285, 360, 485, 735, 1485}

)
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ITpsimble Ha MJIOCKOCTH

I1300pasuTe Ha KOOPAMHATHON IIJIOCKOCTH MHOYKECTBO TOYEK, KOOP/IH-
HaTbl KOTOPBIX YJIOBJIETBOPSIOT HEPABEHCTBY T + Y > 3.

; R 20

[N

y

N
\
10

7 |
£

20

Puc. 4

Pemienne. [lepenumem nepasenctso © +y > 3 B Bujie y > — + 3
1 IIOCTPOUM HpsMYI0 Yy = —x + 3. OHa J1eJInT KOOPAMHATHYIO ILJIOCKOCTh
Ha JIBE IOJIYILJIOCKOCTH, B OJIHOM M3 KOTOPbLIX BBHINOJIHAETCS HePaBEHCTBO
y > —x + 3, a B APYroil — HepaBeHCTBO Yy < —x + 3. UT0ObI BbISICHUTD,
B KaKO[l IOJIYIIJIOCKOCTHU BBINOJIHIETCS HEPABEHCTBO Y > —I + 3, BO3b-
MEM TOUKY ¢ KOOpuHaTamMu (2;2), KOTOpasi JIEKUT B BEPXHEHT MOJIYILIOC-
KOCTHU, 1 TOJCTABUM ee KOOpJMHaThl B paccMaTpuBaeMoe HepaBeHCTBO:
2 > —2+ 3. Buaum, 9T0 moydaeTcs BepHOE YUCIOBOE HEPABEHCTBO, a
9TO O3HAYAET, YTO MHOYKECTBOM TOYEK KOOP/MHATHON IJIOCKOCTH, KOOP-
JINHATHl KOTOPBIX Y/IOBJIETBOPSIOT HEPABEHCTBY T + Y > 3, OVJIyT TOUKU
BepxXHell MOJIyIIOCKOCTH 0e3 IpaHuIlbl B BUJE NPsIMOil y = —x + 3, 10-
CKOJIBKY HepaBeHCTBO cTporoe. I'panuiy nzodpazkaeM IIyHKTHPOM.

I1300pasuTe Ha KOOPAMHATHON IIJIOCKOCTH MHOYKECTBO TOYEK, KOOP/IH-

HaTbl KOTOPBIX YJIOBJIETBOPSIOT HEPABEHCTBY 20 — oy < 1.

Permienne. [lepenumem nepasenctso 2z — by < 1 B BUjIE y > %JZ —L

5
Ocraercst IOCTPOUTD HPSIMYIO Y = %x — % U [IOBTOPUTH PACCYKJCHUSA U3

peleHus peblyiieil 3a/1a4u.
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20

10

20

Puc. 5

3J1ech TaKkKe MOZKHO BOCIHOJIL30BATBHCS TOUKOf (2;2), & MOXKHO B35Th
touky (1;1) mwim Jobyio Ipyryio, He JeXKallyio Ha I'DaHUIE, KOTOopas
3/1eCh, KCTATH, M300pakeHa CIUIONIHON JIMHHEH, TaK KakK HEePABEHCTBO
HECTPOroe.

Iz306paszuTe Ha KOOPAMHATHOI IJIOCKOCTH MHOXKECTBO TOYEK, KOOP/IM-
HATBI KOTOPBIX YJIOBJIETBOPAIOT HepaBeHCTBY (x+y—3)(2z —5y+1) < 0.

Pemenmne. 3uak npoussesenns (x +y — 3)(2x — by + 1) 3aBucut ot
3HAKOB ero Muoxkuteseit x +y — 3 u 2x — Sy + 1. Tloctpoum npsimble
y=—cr+3uy= %x — % OHu pasdmBaloT KOOPJANHATHYIO IIJIOCKOCTH Ha,
deThipe dacTu. J[Jis onpejiesiennst, B KAKUX 9aCTAX BBITOJIHSICTCS JaHHOE
HEPABEHCTBO, MOYKHO BOCIIOJIL30BATHCA MPUEMOM U3JI0KEHHBIM IYTh Bbl-
me. Bosbmém Touxy (4;0) u mojctaBuM ee KOOPAUHATHI B JIEBYIO 1aCTh
HepaBeHCTBa 13 yeiaoBus 3ajgadn: (4 +0—3)(2-4—-5-04+1) = 9;
9 > 0, nodTOoMy B IIPaBOii YaCTU KOOPJAUHATHON IJIOCKOCTU HEPABEHCTBO
(x +y —3)(2x — by + 1) < 0 ue Bomonngercs. Bosbmém Touxy (2;2)
1 mpojesiaeM Ty 2Ke omepanmio: (242 —3)(2-2—-5-241) = =5
—5 < 0, 103TOMY B BepxXHell 4acTu KOOPJUHATHOI I1JIOCKOCTH HepaBeH-
ctBo (x 4y —3)(2x — by + 1) < 0 BbIIOJHSIETCsI. AHAJIOTHTHO [TOCTYTIAEM
C OCTABIIUMIECS JIByMsI JacTsiMi. B pesysibrare mosydaem Ciieyromyo
KAPTUHKY.
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Puc. 6

I1300pasuTe Ha KOOPAMHATHON MIJIOCKOCTH MHOYKECTBO TOYEK, KOOP/IH-
rT+y—3

HaTbl KOTOPBIX YJIOBJIETBOPSIIOT HEPABEHCTBY 5 1 < 0.
L — oY

Puc. 7
x+y—3 .
Pemenne. 3nax jipobn 5 1 3aBUCUT OT 3HAKOB €€ YNCJINTE/ IS
T =Y

x +y — 3 u 3namenaresns 2x — 5y + 1. [losromy B 9TOM cilydae KapTHHKA

OyeT MpaKTUIeCKN TaKoil ¥Ke, KaK 1 B IIPUMepPEe BBIIIIE, 38 NCKII0UCHNEM
OJIHOIO:

| 67 |



Xo4y B J1VIL|,EI7I! YyebHble MaTepumanbl 4NS MOATOTOBKWU K BCTYMUTENbHBIM UCMbITAHWUSAM MO MaTeMaTuke
ons noctynatwmx B 9-n knacc Jinyes HMNY BLUS

2
5
OpJIMHATHI IIPEBpallaloT 3HaMeHaTeIb JpoOu B HOJb, a, CJIeJI0BaTe/lIbHO,

TOYKU LPAMOI Y = 52 — % OYJLYT «BBIKOJIOTBIMU», MOCKOJIBKY WX KO-

He sIBJISIIOTCs PEIIeHUsSIMI HepaBEeHCTBA.
JIuHeilinble ypaBHeHUsI C IIapaMeTpPoOM

Pemas ypaBuenne max = n, Mbl HEU3MEHHO HPOXOAUM 10 OJHOMY 13
CJCJIYIONUX ITIYTEeil:

l.ecitu m = 0 un = 0, To ypaBHenue npunuMaeT Bujg 0 -x = 0 u
OSTOMY T — JII000€e JIeHCTBUTE/ILHOE TUCIO;

2.eccimum = 0 un # 0, To Mbl IpUXoaAuM K ypaBHenuto 0 - x = n,
KOTOpOEe He UMeeT KOpPHeil;
3. ecim m # 0, TO ypaBHEHHEe MX = N UMeeT eJIMHCTBEHHBbII KOPeHb
n
r=—.
m
[Tpumep 1. Pemure ypasuenue (a — 1)z = (a — 1) B 3aBucuMoctu ot

3Ha4YEHUl IapamMerpa a.

Pemenune. Ecu a = 1, To ypasuenue npunnmaer sujg 0 - x = 0.
Ero xopuem siBiisiercst Jioboe jeiicrBuTeibHOe 1ncsio. Ecaum a # 1, 1o

—1
ac:a . =1.

a—1

OrBer:

1. Ecim a = 1, To x — Js1toboe JieficTBUTEILHOE YNCJIO.

2. Bcmm a # 1, To x = 1.

Ypasuenue (a — 1)x = (a — 1) 3a1a6T Ha KOOPJAMHATHON ILJIOCKOCTH
Oazx (a — abcrucca, £ — OpjMHATA) MHOZKECTBO TOYEK (00JIACTH) B TOM
CMBICJIC, UTO KOOPJUHATHI (@, T) KAyKJION TOUKE 3TOH 00JacTH yI0BIIe-
TBOPSIIOT JIJAHHOMY YDaBHEHUIO (TO €CTh MU MOJCTAHOBKE KOODJUHAT B
JTaHHOE ypaBHEHHEe BMECTO ¢ ¥ X IOJYUIAeTCsl BEpHOE UHCIOBOE paBEH-
CTBO), a KOOPJMHATHI JIH000I1 JIPYroil TOUKH, He BXOJIINeil B 9Ty 00J1aCTh,
HE YJIOBJIETBOPSIOT JIAHHOMY YPaBHEHUIO.
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Koopannars! /110001 TOYKN BepTUKAJIBHON MpsiMoii @ = 1 yI0BIETBO-
PSIIOT yPABHEHUIO, MOCKOIBKY paserctso (1 — 1)x = 1 — 1 jaa Beex
3HAUEHNl & dBJSIETCS BepHBIM. Kpome Toro, KoopJuHaThl JiI0O0i TOY-
KW TOPU30OHTAJILHON NpsiMOil © = 1 TakyKe yJ0BJIETBOPSIOT YPaBHEHUIO,
paBeHcTBO (@ — 1) - 1 = a — 1 /1 Beex 3HAUCHUIT @ SBJISETCST BEPHBIM.

20

10

10

| 20
Puc. 8

[Tpumep 2. Permure ypasuenne (a — 1)x = (a+5) B 3aBUCUMOCTH OT
3HAYEeHUl rmapamMerpa a.

Pemenne.

Ecin a = 1, To ypasuenue nputumaer suj (1—1)z = (145), 0-2 = 6,
a+95

a—1

KOTOpOe He nmeeT perenuit. Ecin a # 1, To =

OTBer:

1. Ecim a = 1, To ypaBHeHnue e nMeeT KOpHeii.

5
2.ECﬂMa7é1,To:L’:a+ :
a—1

ITpumep 3. Pemnre ypasnenue (a® — 3a + 2)z = a®* +4a — 5 B
3aBUCUMOCTH OT 3HAYCHUIT IIapamMeTpa a.

Pemmenune. Kopuamu KBa[paTHOro TpexuieHa a? — 3a + 2 sBJIsioTcs
uncsia 1 u 2, a KopHaMmu Tpexusiena a® + 4a — 5 uncia 1 u —5. [Tosromy
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ecan a = 1, To ucxogHoe ypapuenue npunumaetr suj 0 - x = 0. Crnegosa-
TeJILHO, IPU @ = 1 ero KOpHeM sIBJIAeTCs J1I000¢e JIeiCTBUTEIBHOE TUC]IO.
Ecin a = 2, To ucxoanoe ypapienne npunumaet Buji 0-x = 7, KOTopoe, B
CBOIO 0oYepejib, He uMeeT KopHeit. CiejoBaTe/IbHO, IIPU @ = 2 ypaBHEHMe
He nmeer Kopueit. Hakoner, eciim a ¢ {1;2}, To

(@a—1)(a+5) a+5

Tla—De-2 a-2

OTBer:
1. Ecom a =1, To x — 11060e 9uco.

2. Ecim a = 2, To ypaBHenue He uMeeT KOpHEIL.

3. Ecn a ¢ {1;2}, o x = EZ:BEZiZ; zzj:;

ITpumep 4. Haiigure Bce 3nadenuns napaMeTpa @, P KOTOPLIX KOPHH
ypasrenns br = 9a — 1 ynexkar Ha orpeske [—2; 7.

Pemenne. l13006pazum MHOXKECTBO TOUEK, KOOPAMHATHON IJIOCKOCTH
Oazx (a — aberucca, T — OpJAMHATA), KOOPJANHATHI KOTOPBIX Y/IOBIETBO-
psatoT paencTBy 9a — 5x — 1 = 0. [lepedopmynnpyem nCXoIHYIO 3a/1aY:
HaiiuTe abcrucebl Tex Tovyek npamoit 9a — Sxr — 1 = 0, opJiuHATHI KOTO-
PBIX TpUHATIEKAT 0Tpe3Ky [—2;7]. [TocMorpum Ha Te U3 HUX, KOTOPBIE
JlexKaT B rOpu30oHTa/IbHOI ostoce —2 < x < 7. Haiijgem abciuccehbl KOHIIOB
OTpe3Ka, MOIAaBIIero B 9TY M0JIOCY:

Ecmax=-2 109 —5-(-2)—1=0, a=—1.

Ecmax =7 109 —5-(7)—1=0, a=4.

Buanm, 9To abcupcebl TOYEK pPaccMaTpUBAECMOTO OTpe3Ka 00pasyioT
orpesok [—1;4].

Otser: a € [—1;4].
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20

-20

Puc. 9
Sa,uaqﬂ AJId CAMOCTOATE/JILHOI'O pellleHnmnd

I'pymma A

Haiiyiure Bce 3HaueHust @, Mpu KOTOPBIX YPABHEHUE
y
(a—1)(a—2)r=(a—1)(a—23)

a) nMeeT OECKOHETHO MHOTO KODHE(i; 6) He nMeeT KOpHeil; B) UMeeT OJInH
KOPEHb.

1 KaxKaoro 3nadeHus mapaMeTpa @ PelnuTe ypaBHeHHe

(a+2)(x —4)r = a® — 4.

1 Kazkioro 3navdenns rapaMeTpa a pernnTe ypaBHeHune

(a* = 9)(3z +5)x = a — 3.

1 Kazkioro 3nadenns rnapaMeTpa a pernTe ypaBHeHnue

2
-6

€T axzo.
a—4
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151 Kazk1oro 3Hadennsd rmapaMeTpa @ pelnTe ypaBHeHHne

r—3 2x

— = 0.
a+2 a—3

6] Pemnre ypasnenne (a?+a—2)z = a® —4 B 3aBUCUMOCTH OT 3HAYCHU{I
rapamerpa da.

YpoBenn B

Permure ypasuenue a(a+3)z*+ (2a+6)z —3a—9 = 0 B 3aBucuMOCTH
OT 3HAYEHUIl IHapamMeTrpa a.

1 Kazk10oro 3Havdennd rmapaMeTpa a pernTe ypaBHeHune

a(x+2)_2(x—4a)_0
a—1 a—1

19| HaitanTe Bce 3HaUeHNs @, IIPU KOTOPLIX CHCTEMa YpaBHEHMl

(a+3)x + 2y =3,
20—y =1

HE UMeeT pelleHuil.

Haiigure Bce 3HavueHnd @, Ipu KOTOPHIX CUCTEMa, YpaBHEHNI

4 — (a +33)y = a* + 3,
T+ 8ay =2a — 1

mMeeT OECKOHETHO MHOIO pelIeHui.

1 Kazkioro 3navdennd rmapaMeTpa a pernTe ypaBHeHne

|4z + 3a| = a.

Haiijiure Bee 3navenns napamerpa a, pu KOTOPBIX MPSMbIE
y=4—x, y=ar+3a—3_8
nepecekaiorcs B Touxe A(0;4).
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HaiiiuTre Bce 3nadenus napamerpa a, Npu KOTOPLIX HPsMbIe
ax

y:7+1, y = a(2a+3)x +4a

He UMEIOT OOIINX TOYEK.

300paszuTe Ha KOOPJMHATHON TJIOCKOCTH MHOXKECTBO TOUYEK, KOOP-
JINHATHI KOTOPBIX YJIOBJAETBOPSIOT CUCTEME:

r+y—3 <0
20 =5y +1—
x € [—2;3].

z300pasuTe Ha KOOpAMHATHON IIJIOCKOCTH MHOXKECTBO TOYEK, KOOP-
JINHATHI KOTOPBIX YJOBJIETBOPAIOT CHCTEME:

x+y—3 <0
20 =5y +1—
y € [—2;3].

Haitnnre mioma/ib u nmepuMeTp (GUTYPHI, OIPAHTIEHHON TTPAMBIMT
y=2xr,y=2xr+3,y=3uny=—2.
Haitnnre mioma/ib u nmepuMeTp (GUTYPHI, OTPAHTIEHHON TTPAMBIMT

y=ux,y=—2x+ 6 u ocbio abcruce.

Yerwipexyroibunk A BC' D — napasuienorpavs. Ussectro, uto A(1;3),
B(2;6), C(8;6). Haityinte ypaBHEHNST BCeX TPSAMBIX, KOTOPbBIE MTPOXO/IAT
qepe3 HavasI0 KOOpAMHAT 1 uMeioT ¢ napaJuiesorpammom ABC D posHo
OJIHY OOIIYIO TOUKY.

Haityinre Bee 3navenns k, mpu KOTOPBIX MpsiMast § = k& UMeeT POBHO
aBe obmux Toukn ¢ Tpeyronbankom ABC, rie A(1;3), B(2;8) u C'(3;6).

Haiiiure Bee 3HAYEHUs @, PH KOTOPBIX MpsiMas i = a(x — 2) umeer
POBHO OJIHY 00TIYIO TOUKY ¢ rpadukoMm GyHkrmn y = |z + 1.

Haiijure Bce 3HadeHust a, Mpu KOTOPLIX Hpsivast y = a(x — 2) + 3
FMeeT POBHO OJIHY OOIIYI0 TOUKY ¢ rpacdukom byHKImm y = 2 — |z + 1.
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Iz00pasure Ha KOOpAMHATHON MIPSIMOI MHOXKECTBO TOYEK, KOOP/IU-
HATBI KOTOPBIX YJIOBJIETBOPSIIOT paBeHCcTBy |x — 1| = 3.

I300pasuTe Ha KOOpAMHATHON IPSAMOI MHOXKECTBO TOYEK, KOOP/IU-
HATBI KOTOPBIX YJOBJIETBOPSIIOT HepaBeHcTBy |x — 1| < 3.

Iz00pasuTe Ha KOOpAMHATHON MIPAMOIl MHOXKECTBO TOYEK, KOOP/IN-
HATBI KOTOPBIX YJIOBJIETBOPSIOT HEpaBeHCTBY |z — 1] > 3.

Iz300pasuTe Ha KOOPJAMHATHON IIPSIMONl MHOXKECTBO TOYEK, KOOP/IU-
HATBI KOTOPBIX YJIOBJIETBOPSIIOT paBeHCTBY |© — 1| + |x — 5] = 4.

Iz300pasuTe Ha KOOPAMHATHOIN IIPSIMONl MHOXKECTBO TOYEK, KOOP/IU-
HATBI KOTOPBIX YJIOBJIETBOPSIOT paBeHCTBY |x — 1| = a, B 3aBucHMOCTH
OT 3HAYEHUIl 1mapamMerpa a.

Iz00pa3uTe Ha KOOpAMHATHON TPAMON MHOXKECTBO TOUEK, KOOP/IN-
HATBI KOTOPBIX YJIOBJIETBOPSIOT HepaBeHCeTBY |r — 1| < a, B 3aBucuMocTn
OT 3HAYEHUIl mapamMerpa a.

Iz00pasure Ha KOOPAMHATHON IPSIMOIl MHOXKECTBO TOYEK, KOOP/IU-
HATBI KOTOPBIX VJIOBJICTBOPSIIOT HEPABEHCTBY | — 1| > a, B 3aBUCHMOCTH
OT 3HA4YEHUIl IHapamMerpa a.

Iz300pasure Ha KOOpAMHATHON MIPAMOIl MHOXKECTBO TOUYEK, KOOP/IU-
HATHI KOTOPBIX YJIOBJIETBOPSIFOT HEPABEHCTBY |T + 2| > @ u HepaBeHCTBY
x > 0, B 3aBUCHUMOCTU OT 3HAYEHUII ImapameTpa a.

Iz300pasuTe Ha KOOPAMHATHON IIPSIMONl MHOXKECTBO TOYEK, KOOP/IU-
HATBI KOTOPBIX Y/IOBJIETBOPSIOT HEPABEHCTBY |x 4 2| < a M HEepaBeHCTBY
x > 0, B 3aBUCUMOCTHU OT 3HAUYEHUIl IlapameTpa a.

N306pasnre Ha KOODJMHATHON TIPSIMON MHOZKECTBO TOUEK, KOOD/H-
HAThI KOTOPBIX YJIOBJIETBOPSIIOT HEpABEHCTBY | 4 2| < a 1 HepaBeHCTBY
|z — a| > 2, B 3aBHCHMOCTH OT 3HAUEHUIT TApaMeTpa a.

Iz00pasure Ha KOOPAMHATHON ILJIOCKOCTH MHOYKECTBO TOUYEK, KOOp-
JINHATHI KOTOPBIX YJIOBJIETBOPSIOT CUCTEME:

2z — 5| < 4,
13y +9| < 2.
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M306pasnTe Ha KOOPAUHATHOMN MJI0CKOCTH MHOZKECTBO TOUYEK, KOOD-
JMHATHI KOTOPBIX YI0BIEeTBOPAIOT Hepasenctsy (|| — 2)(|y| —4) < 0.

Iz00pasuTe Ha KOOPAMHATHON IJIOCKOCTH MHOYKECTBO TOUYEK, KOOp-
JIMHATBHI KOTOPBIX YJIOBJIETBOPAIOT HEPABEHCTBY

(lz =1 =2)(ly = 3| =4) = 0.

Haiiqure mioma s Gurypbl, KOOPAUHATEL (1, ) KOTOPOii yI0BICTBO-
psaIoT HepaBeHCTBY | — 2| + |y — 3] < 4.

Haiiure mionia/ib Gurypbl, KOOPAUHATHL (X, i) KOTOPOH YI0BJIETBO-
psaioT HepaBeHCTBY |22 — 6] + [3y — 3| < 6.

Haiiure ypasuenust npsMbIx, Npoxoadmux depes Touky A(8;0) u
UMeromux ¢ GUrypoit, KOOpJANHATH TOYEK KOTOPOi YIIOBIETBOPSIOT pa-
BeHCTBY |x| + |y| = 5, TO/NBKO 011y 00IILYyI0 TOUKY.

Kak Hy»KHO IIpoBecTH IPSIMYI0, ITapaJslie/IbHYI0 0CH aDCIUCC, YTOObI
OHa, 0TCeKaJ1a OT MHOYKECTBA TOUYEK KOOPJIUHATHOI IIJIOCKOCTH, KOOP/[MHA~
Tl KOTOPBIX YJIOBIETBOPAIOT HEPABCHCTBY ¥y > |x — 2| + 3, TpeyroibHuK
eJIMHUYIHON I1I0IIAI1 !

I300pa3ure Ha KOOPAMHATHON IJIOCKOCTH MHOYKECTBO TOUYEK, KOOp-
JIMHATHI KOTOPBIX YJIOBJIETBOPSIOT CUCTEME

ly| <2z +4;
ly| < —2z + 8.

Haitgure kBajipaTnunyo QyHKIUO, Ipaduk KOTOPOil nMes Obl ¢ 1300-
payKeHHBIM MHOYKECTBOM POBHO TPH OOIIIE TOUKIL.

Haiture Bce 3Havenns OYKBBI @, IPU KOTOPBIX IpsiMad y = —2x — 6
mMeeT ¢ (pUrypoit, KoopJnHaThHl TOUCK KOTOPOIl yIOBIETBOPSIOT paBeH-
ctBy || + |y| = a, a) ToabKo omHy 001IyI0 TOUKY; 6) POBHO JjiBe 00IIHe
TOYKU.
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Haiture Bce 3HaUeHMs TapaMeTpa @, IPpU KOTOPBIX CYIIEeCTBYET Oec-
KOHEYHO MHOI'0 TOYEK KOOPJMHATHOI IIJIOCKOCTH, KOOPJAUHATBI KOTOPBIX
VJIOBJIETBOPSIOT CUCTEME:

x| + [yl = 2a;
lz— 1|+ ]y —3] =a.

Haiture Bce a, npn KOTOPHIX HEpaBEHCTBO

20 —a — 1
<0

r—a

BBIIIOJIHEHO J1Ist Beex © € [5; 7).
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7. OcuoBHBIE (PAKTHI IMTKOJBHON MJIaHIMETPUN

ITpuznaku paBeHCTBa TPEYTroJbHUKOB

Ecan JABE CTOPOHLI M YI'OJI MEXK/Y HUMHN OJHOI'O TPEYIroJIbHUKa COOT-
BETCTBEHHO paBHbLI JBYM CTOpOHaM M YIUVIY MEZXKJ/1y HUMKU JIPYIoro Tpe-
YIroJIbHUKa, TO TPEYI'OJIbHUKW DaBHBI.

Ecnn cropona m aBa mpuiiexKalux K Heil yrjia oJHOr0 TPeyrobHu-
K& COOTBETCTBEHHO PaBHBI CTOPOHE W JIBYM MNPUJICZKAIIUM K Heil yrjam
JIDYTOT'0 TPEYTOJIbHUKA, TO TPEYTOJIbHUKM PaBHBI.

Ecm Tpu cTOPOHBI OHOTO TPEYTOJbHIKA COOTBETCTBEHHO PABHBI TPEM
CTOPOHAM JIPYTOr'O TPEYTOJIbHUKA, TO TPEYTOJbHUKN PABHBI.

ITpuznaku momgobust TpeyroIbHNKOB

Ecin aBe ¢cTOponbl 0IHONO TPEYTOIBHIKA COOTBETCTBEHHO MTPOIOPIIN-
OHAJIBHBI JIBYM CTOPOHAM JIPDYTOr0, & YVIJIbl, 3aKJTIOUYEHHbIE MEZKJTY STUMU
CTOPOHAMMU, PaBHbBI, TO TPEYTOJLHUKH TOJO0HDI.

Ecin aBa yria oJHOTO TPeyroJbHUKa COOTBETCTBEHHO pPaBHBI JIBYM
yIJIaM JIpyroro, To TPEYTOJLHUKN 0 I00HbI.

16| Ecitit Tpu CTOPOHBI OJIHOTO TPEYTOJIbHUKA COOTBETCTBEHHO IIPOIIOPILH-
OHaJILHBI TPEM CTOPOHAM JIPYTOTO, TO TPEYTOJLHUKN TOI0OHDI.

Touka repecedeHus j1uaroHaJjeil Tpalemnuu, ToYKa lepecedeHus po-
JIOJIZKEHIT OOKOBBIX CTOPOH 1 CepeIMHbI OCHOBAHMIT JIeyKaT Ha, OJIHOI TIpsi-
MOT.

CymMa yTJIoB TPeyroJibHUKA
CyMMa yIJIOB TpeyrojbHuka pasHa 180°.

19| BremmHuii yroJ1 TpeyroyibHIKa PaBEH CyMMe JIBYX BHYTPEHHIX HE CMeZK-
HBIX C HUM YTJIOB.

CyMMa BHYTPEHHUX YIVIOB BBIIYKJIOI'O N-yIoJIbHIUKA PaBHA

180° - (n — 2).
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Y101 MeKJy OUCCEeKTPUCAMU CMEXKHBIX YIJIOB MPSIMOIL.

bBuccekTpuchl BHYTPEHHUX OJHOCTOPOHHUX YIJIOB IPHU Hapaslyie/b-
HBIX MPAMBIX U CEKYIIell nepreHnKyIspHbI.

PaBuobenpenHbIii TpeyrojibHIK
YIuIbl IPU OCHOBAHUK PABHOOECPEHHOI'O TPEYTOJIbHIKA PaBHBbI.

Mennana paBHO6eLLpeHHOFO TPEeyroJibHUKA, IIPOBEJICHHAA K OCHOBA-
HUIO, ABJIACTCH 6McceKTpHCOI‘/’1 1 BbICOTOI. Eciiu B TpeyroJbHUKe MeJIaHa
COBIIQIa€T C BLICOTON WJIN 61/IcceKTpMcof/’1, TO TPEYroJIbHUK paBHO6eﬂpeH—
HBII.

Ecnu gBa yria TpeyrojibHUKa paBHBI, TO OH PaBHOOEIPEHHDIIL.

ITpamoyroabHbIl TPEYTOJbHUK

Karer mpsaMoOyrojibHOIO TpeyTroJibHUKA, JeXKalluili IPpOTHB yIJia B
30°, paBeH IIOJIOBUHE THIIOTEHY3bl. Ecim KareT HpsiMOyroJbHOIO Tpe-
YTOJIbHIKA paBeH OJOBUHE MMIIOTEHY3bI, TO YTOJI, JIEXKAIUil ITPOTUB TO-
ro KareTa, paBeH 30°.

Karer npgamMoyrojibHOro TpeyrojbHUKa paBeH NPOU3BEJICHUIO IHUIIO-
TEHY3bl Ha CUHYC MIPOTUBOJIEXKAIIEIO WJIM Ha KOCUHYC IPUJIerKallero K
9TOMY KaTeTy OCTPOro yrJja.

KareT npgMoyTro/ibHOTO TPeyTroJbHIKa PaBeH JIPYTOMY KaTeTy, YMHO-
JKEHHOMY Ha TAHT'CHC TTPOTUBOJICZKAIIECTO U KOTAHTCHC ITPUJICZKAIICTO K
9TOMY KaTeTy OCTPOro yrJa.

KBajpar runoTenysbl NpsiMOYTOJbHOIO TPEYTroJbHIUKA PaBeH CyMMe
KBaJIpaTOB KaTCTOB.

BricoTa mpgaMOyTo/IbHOTO TPeYTo/IbHIKA, ITPOBEJIEHHAs U3 BEPIINHEI
IPAMOIO YIJIa, €CTh CPEJIHEe MPOIOPIUOHAJIBHOE MPOEKINI KaTeTOB Ha
TUTIOTEHY3Y, a KayK/Iblil KaTeT eCTh CpejiHee IPOIOPIUOHAIBHOE TUIIOTE-
HY3bl I CBOECH ITPOCKINU Ha TMIIOTECHY3Y.

MenauaHbl, BBICOTBI I OMCCEKTPUCHI TPEyTOJbHIKA

Meananbl TpeyrobHIKa MepeceKaloTcsd B OJHON TOUYKE U JIeJIATCS
e1o B oTHOIIeHnNu 2 : 1, cunTas OT BepIIuHbl. TodKa mepecevdennsd MeIua
TPeyroJibHUKa Ha3bIBAETCS IEHTPOUJIOM TOIO TPEyroJIbHUKA.
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Ecim meanana TpeyroJbHIKa paBHa MOJOBUHE CTOPOHDBI, K KOTOPOil
OHa IPOBEJICHA, TO TPEYTOJbHUK MTPAMOYTOJILHBIN.

Meanana mpsgaMOyToIbLHOI0 TPEYTroabHNUKA, TPOBEAEHHAS U3 BEPIIN-
HBI IIPSAMOTO yIJIa, PaBHA MOJOBUHE I'MIIOTEHY3bI.

Menumana TpeyrojbHIKa pa3dUBaeT ero Ha JBa PaBHOBEJIMKHX Tpe-
VTOJIbHUKA.

Tpu Menmanbl TpeyroJbHUKa pa3dUBAIOT €ro Ha IeCTh paBHOBEIH-
KX TPEYTOJbHUKOB.

Kaxkias Touka 6ucceKTpuUChHl yTIjia paBHOY/IaJIeHa OT €ro cTOpoH. Fe-
JIN BHYTPEHHSIS TOYKa YTIJla paBHOYaJeHa OT ero CTOPOH, TO OHA JIEYKUT
Ha OMCCeKTpuce 3TOTO YIJIa.

BuccekTpuchl TpeyroibHIKa MepeceKaroTes B OJIHOI ToUKe, KOTopas
SIBJISIETCS IEHTPOM BIIMCAHHON B 9TOT TPEYTOJbHUK OKPYZKHOCTH W Ha3bl-
BaeTCcs MHIEHTPOM.

BuccekTpuca TpeyrojbHuKa JeJTUT ero CTOPOHY Ha OTPE3KU, ITPO-
HOPIMOHAJIBHBIE JIBYM JIDYTUM CTOPOHAM.

Kaxknas duccekrpuca TpeyroJbHUKa JICJIUTCs TOUYKOM IepecedeHust
OMCCEKTPUC B OTHOIIEHUM, PABHOM CyMMe IIPHUJIEYKAIINX CTOPOH K ITPOTH-
BOJIEZKAIEell, cYUTast OT BEPIIUHBI.

Bce Tpu BBICOTHI TPEYTOJILHUKA UK UX TPOJI0JIZKEHNS TTePeceKaloTCs
B OJIHOI TOYKe, HAa3bIBAEMOI OPTOIEHTPOM.

OPpTOLEHTp JIE’KUT Ha OJHON MPIMOil ¢ TIEHTPOUIOM, IIEHTPOM OIlH-
CAHHOW OKPYZKHOCTHU U IEHTPOM OKPYZKHOCTHU JIEBATU TOYECK.

OPpTOLEHTP OCTPOYTOJIbHOI'O TPEYTOJbHUKA SIB/ISIETCSI HEHTPOM OKPY K-
HOCTH, BIIMCAHHOI B €ro0 OPTOTPEYTOJIbHUK.

B octpoyroibnoM TpeyroibHIKe OPTOIEHTP JIEKUT BHYTPH TPEYTOJIb-
HUKA; B TYIIOYT'OJILHOM — BHE TPEYTOJbHUKA; B IIPAMOYTOJILHOM — B BEp-
HIMHE MTPIMOTo yrJia.
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ITapaJjienbHble IpsiMble

Yepes JaHHYI0 TOUKY MOYKHO IIPOBECTH He DoJiee OHON IPAMOIi, Ta-
paJIeJIbHON JTAHHOIA.

Ecnu npu nepeceuennn IByX HPsIMBIX TPETbeil 00pa3yIoTcst paBHbIE
BHYTPEHHUE HAKPECT JIeKalllue YIJIbl, TO MPAMbIE ITapaJlae/IbHbI.

Ecim e nmpsgmble napajiebHbl OJHON W TOH »Ke MpsIMOii, TO OHH
mapaJiie/IbHbI MEXKTy CODOI.

[IBe npsiMble, TepreHuKyasgapHble OJHOM 1 TON »Ke MpsAMOil, mapaJi-
JICJIbHBL.

Ecnn 1Be napasuiesnbible IpsaMble liepecedb TpeTheil, To obpa3oBat-
HbIe [P 3TOM BHYTPEHHUE HAKPECT JIezKalllue YIJIbl DaBHBI.

ITapannenorpamm

[TapaanenorpaMM — 9eTbIPEXYTOJNLHUK, TPOTHBOIOIOKHBIE CTOPO-
Hbl KOTOPOT'O MOIAPHO MapaJijieJIbHBbI.

/marona/b pasduBaeT mapaJsiie/lorpaMM Ha JiBa PaBHBIX TPEYTOJIb-
HUKA.

[IporuBoIOIOKHBIE CTOPOHBI TapaJLJIeI0rpaMMa MOIapHO PABHBI.
[IporuBomoIOKHBIE YIJIBI ITapaJsuiesiorpaMMa MOIapHO PaBHHI.

Jwnaronan napaJuiesorpaMMma epecekaloTesd n JesaTcsd TOUKOI 11e-
pecedeHns MoIoJIaM.

Ec/in mpoTUBOIIO/I02KHbBIE CTOPOHBI YeTHIPEXYTOJILHIKA ITIOTTAPHO PaB-
HbI, TO 3TOT YETBIPEXYTOJIbHUK — MapaJlIeJOrPaMM.

Ec/n JiBe TPOTHBOIIOJIOKHDBIE CTOPOHBI YETHIPEXYTOJIbHUKA PABHBI 1
HapaJlIeJIbHbL, TO 3TOT YEThIPEXYTOJbHUK — MapaJlJIeJIOrPAMM.

Ecin amaronasm 9eTbIpEXyTro/ibHUKA JEIITCI TOUKOM mepecevdeHus
II0II0JIaM, TO 3TOT YeTBLIPEXYTOJHLHUK — IHapaslIeJoIPaMM.

CyMMa KBaJIpaToB JaronaJeil napaJsiesorpaMmma paBHa CyMMe KBa/l-
paToOB BCeX €ro CTOPOH.

wnaronanan pomba rnepueHInKy/Ispabl. Juaronaan pomda 1e1sdT ero
VTJIBI TIOTIOJIaM.
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Ecnn numaronasin mapaJiiesiorpaMMa IepieH uKYyIgapHbL, TO 9TOT Ia-
paJsLiesiorpaMM — pomo.

Ecin quaronay BBITYK/IOTO YeTHIPEXYTOJIBHUKA JI€JIAT €0 YIJIbI 10-
10J1aM, TO 9TOT HapaJiieJorpaMM — PoMoO.
Teopema @aJjieca

Eciin Ha oJiHOl cTOpOHE yTJla OTJIOXKUTH paBHbIE OTPE3KH U Uepe3 UX
KOHIIBI ITPOBECTH MapaJljIeJIbHbIE IIPAMbIE, TIepECEKAIONIne BTOPOIO CTOPO-
HY yTJIa, TO Ha BTOPOIl CTOPOHE yIJla OTJI0ZKATCd TaKzKe PaBHbIE OTPE3KU.

CepeanHbl CTOPOH

CpeHsist TUHUS TPEeyroJbHIKA MapaJjieibHa CTOPOHE TPEYTOJbHIKA
U paBHa IIOJIOBUHE 3TOI CTOPOHBI.

CpeJiHsisl JTUHUS Tpallellyu IapaJiie/ibHa OCHOBAHUSIM U paBHA UX
IIOJTyCYMME.

CepeJIMHbI CTOPOH YeThIPEXYTOJIbHUKA SIBJISIIOTCS BEPIIMHAMK 18-
paJuIesiorpamMmMa.

OTpe30K, COeIMHSIONINI cepeJINHbI JInaroHaJieii Tpamer, paBeH 10-
JIYPa3HOCTU OCHOBAHUI 3TOU Tpallelunu.

CsoiicTBa 1 Npu3HaAKN paBHOOEIPEHHOI Tpanemun
YTJIbI TPU OCHOBAHUHU PaBHOOEIPEHHON TpareIun paBHb.
Hwnarona/m paBHobeIpeHHON Tpallelnl paBHbI.

Ecnn yrasl mpu ocHoBaHNN Tpallelini paBHbI, TO OHa paBHOOEIpEH-
Hasl.

Ecnn quaronasum Tpamernmun paBHbBI, TO OHA paBHOOEIPEHHAS.

[Ipoekimst G0KOBOI CTOPOHBI paBHOOEIPEHHOI TPalleliui Ha OCHOBA-
HUE paBHa IMOJYPa3sHOCTH OCHOBAHMWIL, a IPOEKINA JUaroHajm — IOJIy-
CyMM€ OCHOBaHUI.

OKpy>KHOCTbH
dnameTp, meprneHInKyIapHbIil Xopae, JAeJUT €€ MOIOIaM.

HuameTp, MpoxoJIdinii yepes cepeJINHY XOP/Ibl, He dBJIAIONecs nmua-
METPOM, IEPHEHJINKYAAPEH 3TOI XOpJIe.
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CepeIMHHBII epIeHIuKYJIAp K XOp/ie IPOXOIUT Yepe3 IEHTP OKPY K-
HOCTU.

PaBnbie Xopabl yaaJieHsbl OT IeHTPa OKPY2KHOCTH Ha PaBHbIE PACCTO-
STHUS.

XOp/ibl OKPY2KHOCTH, VJAJEHHBIE OT IeHTPa Ha paBHbIE PacCTOSHUS,
paBHBI.

Jyrn OKpy»KHOCTH, 3aKJIIOUEHHBIE MeYK]1y IHapaJsie/IbHbIMI XOp/ia-
MU, PaBHBI.

Cepeinnnble TepIeHINKYIAPhl K CTOPOHAM TPEYTOJbHUKA Iepece-
KaloTCsd B OJIHOI TOYKE, KOTOpas dABJILACTCH IIEHTPOM OKPYXKHOCTH, OIIN-
CaHHOU OKOJIO TPEYTr'OJILHUKA.

JIMHMS EeHTPOB ABYX IEPECEKAIONINXC OKPYKHOCTEl MePIeHINKY-
JIipHA UX 00IIeil Xop/ie.

[lenTp OKPY’KHOCTH, OMUCAHHON OKOJIO MPSIMOYTOJLHOTO TPEYTOJTh-
HUKa, — CepeJruHa IMIIOTEHY3bI.

KacarenbHasg nepueHIUKYIsSpHa PaJIlycy, IPOBEICHHOMY B TOYKY
KaCaHUs.

Eciu npsimast [, npoxojisiiast 4epe3 TOUKY OKPYKHOCTH, IePIIeH 11-
KyJIsipHa, paJinycy, IPOBEJIEHHOMY B 9TY TOUKY, TO IpAMas [ — KacaTe b
Has K OKPYZKHOCTH.

Ecin mpsMblie, mpoxojigiine depe3 TouKy M, KacaioTcs OKpPyzKHOCTH
B Toukax A u B, to MA = MB.

LleHTp OKpPYzKHOCTHU, BIIMCAHHOMN B yI'0JI, JIEKUT Ha OUCCEKTPUCE 9TO-
ro yrJja.

Ecin B 4eTBIPEXYTONBHUK MOYKHO BIMCATH OKPYZKHOCTH, TO CyMMBbI
€ro IpOTUBOIIOJIOKHBIX CTOPOH PAaBHBI.

YrjoBas BeJIMUNHA JIyTH OKPYKHOCTH paBHa YTIJIOBOI BeJTMUNHE 11eH-
TPaJIbHOI'O yIJla, KOTOPOMY OHa NPUHAJIJICKUT.

Brmcannplii yros paBeH IOJIOBUHE YIJIOBOI BEJMUNHBI JYTH, Ha KO-
TOPYIO OH OIUPAECTCH.
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YTOJT MeXKy TlepeceKaronUMICcT XoplaMI paBeH MOJyCcyMMe ITPOTH-
BOIIOJIO?KHBIX JIYT, BbICEKAEMbIX XOPJIAMHU.

YTOT MEXKJIy JBYMs CEKYIIMMHU paBeH MOJyPasHOCTH YT, BbICeKae-
MBIX CEKYIIUMU Ha OKPYZKHOCTH.

YT0JT MeXK/1y KacaTe/lbHOi 1 XOp/0il paBeH MoJ0BUHEe YIJIOBON BeJIN-
YUHBI JIYTU, 3aKJTIOYEHHON MEXKIy HUMU.

Brucannble yIJibl, ONUpaIONIecs Ha OJHY U TY »Ke JIyTy, PaBHBI.

Ecim 9eThIpeEXyTro/ibHIK MOYKHO BINCATH B OKPYXKHOCTDb, TO CYMMa,
ero MpPOTUBOIIOJIOYKHBIX YIJIOB paBHa 180°.

Ecimm cymma IPOTHBOIOJIOKHBIX YIVIOB YeTHIPEXYTOJILHIKA PaBHa,
180°, TO OKOJIO HErO MOYKHO OINCATh OKPYKHOCTD.

Ecinm u3 oH0#l TOUYKM BHE OKPYZKHOCTH ITPOBEJIEHBI K OKPYKHOCTH
KacaTe/JbHasd U CEKYIasd, TO IPOU3BEJIeHNE Beell ceKyleil Ha e€ BHEITHIO0
4aCcTh PaBHO KBaJpaTy KacaTeJabHOI.

Ecin B Tpamennio MoyKHO BIUCATH OKPYKHOCTb, TO PAJINYC OKPY K-
HOCTHU €CThb CpejiHee MPOIOPINOHAIbHOE OTPE3KOB, Ha KOTOPbIe TOYKa Ka-
caHus JeJUT OOKOBYIO CTOPOHY.

IL1omanp
[Tomaap Tpeyro/ibHuKa paBHa MOJOBUHE PON3BEICHNT OCHOBAHMSI
Ha BBICOTY:
1
S = —ah.
2

HJIOH.[&,ZH) TPEYIOJIbHUKa paBHa IIOJIOBUHE IIPOU3BEIACHUA IABYX €I'0
CTOPOH Ha CHHYC YIJIa MEzKIAY HUMU:

1
S = —ab sin a..
2

[Inomans TpeyroibHuKa paBHa IPOU3BEJICHUIO €0 MOJIYIIepUMeTPa,
Ha paJInyc BIIMCAHHON OKPYKHOCTU:
S = pr,

rje p — HOJIYIIEPUMETDP TPEYTrOJIbHUKA.
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[T1oma/b TpeyrojbHuKa paBlia IPOU3BEICHUIO TPEX ero CTOPOl, Jle-
JEHHOMY Ha yUeTBEePEHHDBIIT PAJNYC ONICAHHON OKPYZKHOCTH!

abc

Dopwmyna ['epona: S = \/p(p —a)(p—"b)(p—c), tae p — nosyte-
pUMEeTpP TPeyroJibHUKA; a, b, ¢ — JJINHBI CTOPOH TPEYTOJIbHUKA.

[Tomaanp mapaJsesorpaMMa paBHa MMPOU3BEIEHUIO OCHOBAHUS HA
BBICOTY:

S = ah.

[Toma s napaJaesorpaMmMa paBHa MPOU3BEJIEHIIO €10 COCETHIX CTO-
POH Ha CUHYC YTJIa MEXKIY HUMU:

S = ab sin .

[Troma b npsaMoyroIbHIKS paBHa TPOU3BEIEHHIIO JBYX €TI0 COCETHIX
CTOPOH:

S = ab.
[Tnomaas poMba paBHa HOJIOBUHE IPOU3BEICHUS €ro JUuaroHaJIei:

1
S = édldg.

[omaap Tpanenun paBHa POU3BEJIEHUIO MOJYCYMMbI OCHOBAHMII

Ha, BLICOTY:
a-+b

2

S h.

Ecim B MHOTOYTOJIBHUK MOXKHO BIIMCATH OKPYKHOCTL, TO €T0 TLIO-
[a/1b paBHa IIPON3BEJICHUIO TOJIYIIepUMeTpa MHOTOYTOJIbHUKA Ha paJinyc
9TOU OKPYZKHOCTU.

OTHoIIeHre ILI0MaAeill 10J00HBIX TPEYTOJLHUKOB PABHO KBaJIpaTy
KovdpunrenTa mo0oms.

[Iomaam TpeyroJbHUKOB, NMEIOIIIX OOIIMIT YIoJI, OTHOCATCA KakK
IIPOU3BeIeHUs] CTOPOH, 00pa3yIOIIUX STOT YIOJI.
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[lomaam TpeyroJbHUKOB, UMEIOIINX OOIILYI0 CTOPOHY, OTHOCSITCS
KaK BBICOTBI, ITPOBEJICHHBbIC K 3TOI CTOPOHE.

[L1omaam TpeyroIbHIKOB, IMEIOIIIX OOIIYIO BHICOTY, OTHOCSITCS KaK
OCHOBaHU, K KOTOPBIM 3Ta BBICOTA IPOBEJICHA.

Hlnraronann Tparenuy pasdBaiOT e€¢ Ha YeThbipe TPeyroJbHIKa, JBa
13 KOTOPBIX MOJ00HBI, a JBa PABHOBEJIUKHU.
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8. 3azaun; 1Mo reoMeTpun U3 IIEPBOI YaCTN KOMILJIEKCHOTO TECTa

I'pymma A

B paBnoOeipeHHblIil TPIMOYTOIBHBII TPEYTONBHIK BIINCAH KBaJIpaT CO
CTOPOHOIT 2 CM TaK, 4TO JIBE €r0 BEPIINHBI JIE?KAT Ha I'MIIOTEHY3e, & JIBe
JIpyTue JiexKaT Ha KaTerax. HaiiinTe BBICOTY TpeyrobHUKa, OMYIIEeHHYIO
Ha runorenysy. OTBer jaiiTe B cAaHTUMeETpaXx.

B pasnobegpentnom tpeyrosbanke ABC 3aanbl JJIMHBL OCHOBAHUSI
AC = 6 u 60koBoii croponbl AB = 5. Haiijure BbICOTY TPeyrobHUKA,
POBEJIEHHYIO K OOKOBOII CTOpOHE.

Huaronam AC u BD uersipéxyronbiuka ABC D 1epecekalorcst B
touke K. [lnomaju tpeyroibunkos ABK, BCK u CDK papubl 6, 8
5 coorBercrBenno. Haiiaure momaib deTbipéxyroabinka ABCD.

B npsimoyrosibHoMm Tpeyrosibauke ABC' nposegena mejauana C'M u3
BepIIUHBI 1psiMoro yria. Haiinure Boicory Tpeyrosibauka BC M, 1po-
BeJIEHHYIO K cTopoHe BC', ecim m3pBecTHbl JiinHbl Kartera BC = 12 n
runiorenyssl AB = 13.

B npsamoyrossnom Tpeyrosnbauke ABC yron ZA pasen 30°, BK —
OmcceKkTpuca, MPOBeJeHHAasl U3 BEpHINHBLI ocTporo yria ZB. 3ecTHo,
gyro C'K = 8. Haitanre AK.

6] B pasnobeapennom Tpeyrosnbinke ABC yroa npu ocuosannu AC
pasen 30°. Haiigure BbicOTY TpeyrojbHUKA, IPOBEJIEHHYIO U3 BEPIINHEIL

A, ectn AC' = 4.

[IIupuna npsgaMoyroJabHuKa Ha 2 M MeHbIIIe ero JJINHBL. Kean mupumny
HPSIMOYTOJIbHUKA YBEJUYUTh Ha 3 M, & JUIMHY Ha 8 M, TO ero ILIONa/lb
yBesmanTes B 3 pasza. Haitjiure nepumerp npsimoyrosibHuka. OTBer jjaire
B MCTpax.

Pajnyc Bimcannoil B MpaBUIbHBIN TPEYTOJbHIK OKPYKHOCTU paBeH

2V3 .
—_— . H&I/I,HI/ITG [Jioma/ab TpeyroJibHNuKa S B orBere 3anuinre 3nadeHmne

S

BbIpazKEHUA —~—.

V3
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19| Paiyc oKpy»KHOCTH, BIMCAHHOI B IIPSIMOYTOJIBHBII TPEYTOJILHIK, Pa-
Ben 4. OjuH 3 KareroB papen 9. Haitaure 1iomaib TpeyrojbHUKA.

Touka Kacanmsg OKPYKHOCTU, BIUCAHHONW B MPAMOYTOJLHLIN Tpe-
VTOJILHUK, JIeJUT Tutotenysy Ha oTpe3ku 3 u 10. Haitgure momainb
TpeyroJibHUKA.

Haitne miomags npsiMOYTOJILHOTO TPEYTOILHIKA, €CIN ero KaTeT
1 rurorenysa pasubl 6 u 10.

Meuata paBHOCTOPOHHEro Tpeyroibhnka pasaa 12v/3. Haitgure
€ro CTOPOHY.

B npgamoyrojibHOM TpeyroJibHUKe IHioTeHy3a paBHa 30, a KaTeThl
oTHOCATCA Kak 12 @ 9. Hafiiure oTHoIenne MeHbINero Kkarera K THIIOTe-
HY3e.

B npsMoyro/bHOM Tpeyro/ibHuKe KaTeThl paBHbl O 1 12. Haiinnre
JUIMHY MeJIMaHbl, TIPOBEJIEHHONI K TUIIOTEHY3E.

B npgamoyro/ibHOM TPEyroJbHUKE KaTeT paBeH 4, a pajuyc ONKICaH-
HOIl OKPY?KHOCTHU paBeH \/5 Haiiaure BTOpOIT KaTeT.

B npsiMoyroibHOM TPEyTroJIbHUKE KaTeT 2, a MeJAuaHa, NpoBeacHHAS
K T'UIIOTEHYy3e, \/5 Haiiinre BTOPOIT KaTeT.

B npgamoyroibHOM TpeyTroJibHIKe KaTeThl paBHBI O 11 12. HYeMy paBen
pPaJyCc OKPYZKHOCTH, OIMCAHHOI OKOJIO 9TOI0 TPEYTOJIbHUKA!

B nipsgMoyroibHOM TpeyTrobHUKe TUIIOTEHY3a paBHA D, & CUHYC OCTPO-
ro yria 0,6. Yemy paBna miorma/ib 9TOro TpeyroabHuKa’

[TepumeTp IpsAMOYTOILHOTO TPEyroJabHIKa paBen 24 ¢M, a pa3HocTh
JUIMH KaTeToB — 2 cM. Hailigure runorenysy. OTBeT jafiTe B caHTHMET-
pax.

[IepumeTp npsgaMoyroabHOTO TPeyroJabHNuKa paBer 24 cM. ['unorenysa
OoJIbIlIe OJHOIO U3 KaTeToB Ha 2 cM. Haitjaure jgiuny runorenyssl. OTser
JlaiiTe B caHTUMeTpax.

B npsiMoyrosibHOM TpeyrobHnKe KaTeThl paBibl o 1 12. HYemy paBen
pPaJIyC BIKCAHHOI B TPEYIrOJIbHUK OKPY2KHOCTH?
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B npgamoyroibHOM TPeyTo/IbHIKe KaTeThl paBHbl 0 1 12. Hemy paBna,
BBICOTA, MPOBE/ICHHAsT K TuroTery3e?! OTBeT OKPYIJINTE JI0 COTHIX.

B npaMoyroibHOM TpeyroJibHIKe KaTeThl paBHbl 8 u 15. Hemy pa-
BeH CHHYC OOJIBIIEro OCTPOro yrija TpeyrojbHuka?! OTBeT OKpyIruTe 10
COTBIX.

Haitiue 1miomaas npsiMOyroJIbHOTO TPEYTO/ILHIKA, €CJIN ero KaTeT
1 MeJIMaHa, IIpoBeJIEHHasl K I'HIIOTeHY3€e, PaBHbI O U 6,5 COOTBETCTBEHHO.

Haitjiute nepumeTrp paBHOCTOPOHHETO TPEYTOJILHUKA, €CJU Pajinyc
OIIMCAHHOI OKOJIO HEro OKPYAKHOCTH paseH 2v/3.

Haitiure pajgunyc oKpyzKHOCTHU, BIUCAHHON B IPSIMOYIOJIbHBII Tpe-
yroJibHUK ¢ Kareramu 24 n 10.

B npsmoyroJibHOM TpeyroJibHUKe cyMMa JIJINH KaTeToB paBHa 13, a
II0ma/ b paBia 12. Haiigure aauny rumoTenyss.

Pagmyc BnmcanHoil B paBHOCTOPOHHHII TPEYTrOJbHUK OKPYKHOCTH
paBeH \/§ Haitiure nepumerp TpeyroabHUKA.

3
[Toma b npsiMoyroJibHOIO TpeyroJbHUKa paBHA g O uH U3 ocT-

pbIx yrjioB pasen 30°. Haitgure Jmmny runoTeny3n.

OJIMH 13 KaTeToB MPsIMOYTOJIbHOT'O TpeyrojbHuka paseH 10. Pajanyc
OKPY2KHOCTH, OIICAHHOI OKOJIO 9TOro TpeyroibHuka, paen 13. Haitaure
paJinyc BIUCAHHOI OKPYZKHOCTH.

OJMH 13 KaTeToB IPAMOYIOJILHOIO TPeyrojibHuKa paBeH 8. Megua-
Ha, TPoBeICHHAs K THIIOTeny3e, paBHa 8,5. Hafiinre pajanyc Bnmcannoi
OKPYZKHOCTH.

Haitiure pagnmyc oKpy»KHOCTH, OIMMCAHHON OKOJIO TPEYTOJLHIKA CO
croponamu 13, 24 n 13,

B napasienorpavmme ABC D nuaronans B.D nepieH nKy/sipHa 0c-
HoBaHuio AD, yroi pasen 135°, miolia/ib napaJsuieorpamma pasta 49.
Haiture cropony AD mnapasiesorpamma.
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B napasienorpavmme ABC' D nuaronans BD nepieH nKy/sspHa 0c-
HopaHuto AD, yron pasen 135°, miomia/ib mapaJuiesiorpaMma papaa 64.
Haiininre cropony AD napasienorpaMma.

BoraucnTe mioma/ib ITpaMOyToIbLHON Tpalenn ¢ OCHOBAHUIME 3 1
7 1 ocTpbIM yrjiom 60°.

B Tpeyroibnnke ojinH U3 yIiIoB B 3 pa3a 60Jblle APYTroro, a pa3HocTh
STUX yrJ10oB 45°. Haiiure Menany, NpoBeIeHHYI0 U3 BEPIINHBI TPETHEro
yIJla, eciu 0OJIbINas CTOpOHa TpeyroJabHnKa paHa 13,5.

B TpeyronbauKe ouH U3 YIJI0B B 5 pa3 MeHbIIe JIPyTroro, a pa3HocTh
stux yrios 60°. Haiiaure Mejinany, TpoBeI¢HHYIO 13 BEPIINHBI TPETHETO
yIJIa, ecj 0OJIbIas CTOPOHA TpeyrojbHuKa paHa 11,7.

OKpy?KHOCTB € IIeHTpoM A 1 pagmycom 2,5 IPOXOINUT depes3 BEePIIIHY
B napasutesnorpamma ABC D n kacaercs jquaronann BD. VI3BecTHo, 9T0
BC' = 6, 5. Haiijure mioman napasienorpamyma ABCD.

OKpYy>KHOCTH BIINCAHA B MIPsIMOYTOJILHYIO Tpaneruio. V3pecTHo, 9T0
OOJIbINMIT yTOJ1 9TOi Tpaliennn pasen 150°, a 0HO U3 OCHOBaHMIT OOJIbIIIE
JpyTroro Ha 8\/3. Haitiure pajguyc oKpyKHOCTH.

Haiigure xBajgpar pajmyca BIUCAHHONH OKPY»KHOCTH PABHOCTOPOH-
HEro TpeyroJibHUKa, CTOPOHa KOTOPOro paBHa 6.
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IIpuMepsbl BCTynuTEIbHBbIX UCHBITAHUM

BAPUAHTBI 3AJJAY 110 MATEMATUKE TTEPBOI YACTU
KOMIIJIEKCHOTI'O TECTA. 9-1 KJIACC

Bapuant 1

6
Pemure ypasuenne (5,8 —x) : 1,4 = 8?.

Jleary nnmnoit 60 M pasgennin B OTHOMIEHNH 2 : 3, a 3aTeM OT MeHb-
meit yactu orpesan 0,4 eé jymmabl. CKOJILKO IIPOLEHTOB OT BCeil JIINHbI
JIEHTBI COCTABJISIET JI/TMHA MEHbIIEH U3 MOJIyUeHHBIX JacTeii’

8,5
/0,672 0,332

Ojmn n3 KopHeit ypasrenus bz?—12x+k = 0 B 5 pas 6oJblIe Jpyroro.
Haitgure kosdpdunment k.

Haitnure 3HaUeHne BhIpayKeHUs

['pacbuk smHeiinoit pyHkuunm y = kxr + b IpoxoauT Uepes TOUKU
A(=3;8) u B(4;—06). Haiiure cymMMy KOODJHHAT TOUKH IEPECEUCHUST
9TOr0 I'paduka ¢ npamoit y = —3x + 1.

16| ByThlIKa ¢ BOJIOf, 3alI0/IHEHHAS Ha OJ[HY IIECTYIO YacTh 00bEMa, MMe-
er maccy H70 1. Eci 10Tk BoJIbI JI0 JIBYX TPEThUX 00bEMa OYTHLIKHI, TO
Macca OyTbLIKK ¢ Bojoit coctapuT 780 r. Kakoa macca 1mycToil OyThLIKN
B IrpaMmax’

Haiiinre 3navenne BblpaykeHns

1 N 1 N 2
2 —2b+1 b —1 b+1

(b—1)*

npu b = 0, 947.

Bricora pomba pasha 4. Ojna JuaroHajb poMOa paBHa €ro CTOPOHE.
Haiinnre npyryio auaroHab.

19| Haesnuk J0/zKeH IpeoioeTh paccTodnie oT ropoja A j1o ropoja B
3a oTpejiesieHHoe BpeMsi. Eemi ero ckopocTs Oyjier 15 KM /9, TO HAae3THIK
onozniaet Ha 0,5 gaca, a ecu 18 KM/4, To oH mpubyer B ropoj B Ha 12
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MIHYT paHbIlle HA3HAUCHHOTO BpeMenn. Ompe/e/inTe PACCTOSTHIE MEXKTY
ropojaMn (B KIJIOMETpax).

Tumyp Punaropua samenns Oyksbl A u B B unciie 34A5B Ha nndpsr
1 IOJIYYIUT HanOOJIbIee YNCJI0 TaKoro BHJA, KOTOpoe JejnuTcd Ha 30.
Kaxkoe ancsio noayamn Tumyp Punarosua?

Bapuaunt 2

5
Pemmre ypasnenue 551* —3,7=—11,2.

B kiacce 40 yuennkos, 13 HuX Majibauku cocrapistior 60%. Mssecrno,
q10 25% MaJIbUMKOB 3aHUMAIOTCS BOJIEHDOJIOM, & OCTAIbLHBIE MaJbUNKI —
dyTdosiom. CKOJIIBKO MPOIEHTOB OT BCEX YUYCHUKOB COCTABJIAIOT (HyTOHO-
JINCTHI?

1
Haiture snauenne Boipaxkenus (1/6,57 — /147) - 55.

Paznocts kopueit ypasuenns 22 — 17z + ¢ = 0 pasna 2,5. Haitanre
3HavdeHne C.

[Tpn xkakom 3Havenun k npsamas y = kxr + 3 TPOXOJUT Uepe3 TOUKY

1 14
nepecevenus MPAMBIX Y = gx + T uy = 2x+38.

6] [Tera u Kosa yerponsn gemmmonar 1o urpe « Kpectukn-nomukn». Bol-
JIO TIpoBeJIeHO 15 mapTuii, IpudiéM 3a modeay JaBajgoch 4 0UKa, 3a HIIbIO
— 3, 3a npourpeii — 1. Cymma oukoB, HaOpaHHast 00OUMEI MaJIbUNKAMM,
okazaJjach paBHoii 81. CKo/bKO HapTuil ObLIO ChINPAHO BHUYBIO!

Haitmure 3navenne BuIpaykKeHUs

dry 1 N 1
Y2 — a2 \y2—a? 2?2+ 2zy + 92
1
Hpnx:3ﬂy:§.

Huaronans AC npsimoyrosbanka ABCD pasna 12. V3BecTHo, 9TO
ZDCA B 5 pas 6onbiie ZBCA. Haiininre paccrostaue ot Toukn C' 10
jmaronaan BD.
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19| Yepenaxa 1 &KUK HAYaIN JBUTATHCA OJHOBPEMEHHO HABCTPEUY JIPYT
napyry. Oun BeTperminch depes H0) MUHYT II0C/e HadaJia CBOErO JIBUKE-
rns. CKOJIbKO BpeMeHn (B dacax) moTpeboBaoch Obl deperaxe Ha Bech
IIYTh, €CJIM U3BECTHO, YTO EXKUK IIPOoJiesiall Obl 9TOT 1yTh Ha 4 daca ObICT-
pee deperaxu’

Nnbsg BukTopoBud 3anmcbiBasl Ha jjocke ducao 2022 HecKoJIbKO pas
OJIPsAJT JIO TeX TI0P, MOKa ¢ yAUBICHUEM He 0OHAPYXKHUJI, ITO [1OJIyUCHHOE
qucyIo geanuTces Ha 18, Kakoe HauMeHblee KoJIniecTBo udp MOIJIO ObITh
B TaKOM 4ucjie?

Bapuant 3

2
Pemure ypasnenune SE(x —2,7)=—14,1.

Mapuna Padaenosna nosoxkuiza 65000 pybOseit B 6aHK Ha TOJ0BOI
BKJ1a]1 «Comdky. Hepes roj1 moc/ie HaUNC/IeHNs IIPOIEHTOB CyMMa Ha BKJIa-
ne crajaa papaa 74 100 py6ssim. CKOJIBKO HPOIEHTOB HAUUCISIOT 34 TOJ
110 BKIa1y «Coraks?

V33,8
Haiiiure 3nauenne Boiparkenns 4/ (—25)% — T’Q

[Iycrs o1 1 x9 — Kopuu ypasuenns 32 + 13z + k = 0. Haitaure k,
eCJIM U3BECTHO, UTO 3% + To = —9.

[Tpu kaxom 3nauenun b rpadpuk dbyukunn y = 2x + b u upsmast AB,
rie A(1; —2) u B(—3;10), nepecekaiorcst B TOUKe, JiexKalleil Ha 0CH op-
JIMHAT.

6] Yporkail s16JI0K Pas/IozKIIN B IISTh KOP3UH TaK, YTO B KAXKJIOH OKa-
3aJICh SI0JIOKH TOJIBKO OJHOIO IIBETa: »KEJIThIe, 3e/IEHble UM KpacHbIE.
B nepsoit nexxaso 18, Bo Bropoit — 20, B Tperbeil — 32, B 4eTBEPTOI —
36, a B naToit — 40 sg6s0k. ITocsze Toro, Kax npogaan KOp3uHy ¢ ¥KEIThI-
MU s10JTIOKaMH, »KEJITHIX SI0JIOK OCTAJIO0Ch BIIBOE DOJIBINE, YeM KPACHBIX, HO
BJIBOE MeHbIIe, yeM 3ej1éHbIX. CKOJIBbKO KPaCHbIX s10J10K cobpaJin?
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T+ 2 3r—3 3
. — 1580241
2 _—or+1 22—4 z-_2 P

Haitiure 3nadenne BblpayKeHus

B napasienorpamme ABC D nuaronans AC nepreHnKy/isipHa CTO-
porne C'D un pasna cropone AB. Paccrosiine oT Toukn A 10 CTOPOHBI
BC' pasno 5. Haiture miomaan mapasieaorpamya ABCD.

19| JIpa nperoaBaTesis IpH COBMECTHOM paboTe MPoBepsAtoT 30 KOHTPOJIh-
HbIX paboT 3a 1 4dac. [lepsbiit npenogasareas 20 padbor mposepsieT Ha 1
gac OblcTpee, yeM BTopoil. Haiijure, 3a cKOJIbKO JacoB BTOPOIl Mpernoja-
BaTe/b mpoepuT 70 pador.

Haitiute nanmenbiiee HeUéTHOE IPOCTOE YUCIO TaKOe, YTO €CJIU €10
BO3BECTU B KBaJIpaT, 3aTEM YBEJUYUTH PE3yJbTaT B CeMb pa3 M IOCJe
9TOro MprdaBUTH KyD NCXOJHOTO IIPOCTOTO YUC/Ia, TO HOJYIUTCS TOUHbIIM
KBa/IpaT.

Bapuant 4

2 3
Pemmure ypaBaenue x : 3,5 + 6? = 95.

[Tinomans oropoja paBua 155 KB. M., IPU 9TOM MOPKOBbL 3aHHMAaET
31 kB. M., a Kaprode/ib — ocTaJbHYIO ILIoMAlb. CKOJILKO IPOIEHTOB
COCTaBJISIET I1JIONIA/Ib OropoJia, 3aHsATas MOPKOBbIO OT ILIOIIA/N, 3aHATOI
KapTodeaem?

Haityare snadenne soipaskenus (v/2 — v/8)2 + /0, 15 - /240,

OpnnmM u3 Kopueit ypasuenus 422 + px + 30 = 0 apuserca v = —6.
Haiinnre cymmy KopHeii ypaBHeHUs .

['paduk nuneitnoit bynkuun y = kx + b nepecekaer ocb opauHAT B
touke (0; —2) 1 IPOXOJAUT Uepes3 TOUKY Tepecedenns npsaMbix y = 2+ 10
ny = 0,5z + 5,5 Haiigure k.

16| Cembst [TeTpoBBIX COCTONT 13 MAIIBI, MaMbl I HECKOJIBKHX jleTeil. Cpei-
HUiI BO3pacT BCeX 4JIEHOB ceMbl paBeH 17 rojgam. IzBecTHO, uTO Mame
37 ner. Cpennnit Bo3pact nalibl U Beex jereit — 12 jer. CKoJIbKO jerei
B cembe?
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Haiinure 3naueHne BhIpayKeHUsI

1 T T 1 2 1

Ty rT—y yY—=x 2 xy  y?

B napasutenorpamve ABCD muaronans BD pasna 4v/3 u nepuen-
nukyssipaa cropone C'D. duaronans AC B 1Ba pasa 00Jibllle JIaroHaJIn
BD. Haiiqure paccrosinue ot Touku D 10 AC.

19| JIBa moBapa 1pu COBMECTHOI paboTe MOI'YT IIPUIOTOBUTH 00e] 3a 4
gaca. Ecm nmepsolit moBap OyeT padboTaTh B JiBa pasa OblcTpee, a BTOPOii
B JIBa pasa MeJlJIEHHee, TO OHU IIPUTIOTOBST TaKoil ke 00ej| 3a 3 Jaca. 3a
CKOJIBKO 9aCOB MOXKET IIPUI'OTOBUTHL TaKoil 0bell NepBblil moap?

[Hennc CepreeBud Halmcasl Ha J0CKe HauOOJIbIIIee IIPOCTOE YUCI0 X
Taxoe, 4T0 4ncjio X2 4 7 sBiisteTcst NpocThiM. Kakoe 4nc/Io HaCaHo Ha
JI0CKe?

BAPUAHTBI 3AJAY [10 MATEMATUKE BTOPOI YACTU
KOMITJIEKCHOI'O TECTA J1J151 ITOCTYITAIOIINX HA
CIHIELIUAJIN3ALINIO « MATEMATUKA U OU3UKA»

Bapuant 1

Pemure ypasnenune

24 15
2 4+2x—8 x2+42x—3

Haitaure obacTh onpejenennst pyHKINNI

1 N 1
2 —9 x—2

flz)=v10 —z —

HaiiinTe Bce deTnbipéx3nadnble Yncaa T, YIOBIETBOPAIONINE CJIEIYIO-
UM YCJIOBUSIM:

1) 2000 < & < 4000;
2) x nequrest Ha 18;
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3) Kayklas mudpa dmcia £, HaulHasi co BTOPOil, O0JIbIIe IPeabLIYIIei.
JloxkaxknuTe, 9T0 APYyrux TaKUX YnCeE/ He CYIIeCTBYET.

Paccrosinust ot Bepiuinn B u C' tpeyroibauka ABC' 10 npsiMoit, co-
nepKarieii ouccekrpucy yria ZBAC, paBabl coorBeTcTBenHO 4 11 3. Haii-
aute junHbl ctopodn AB n AC, ecim BC' = 14.

TpaBa Ha BcéM JIyT'y pacTET OJMHAKOBO I'ycTo W ObicTpo. 70 KOpoB
cbeJlaloT Beio TpaBy 3a 24 jHs, a 30 kopoB — 3a 60 jHeil. 3a CKOJIbKO
JHelt cbegdaT Beio TpaBy 20 Kopon?

6] Haitjiure Bee 3HAYEHUS IApAMETPA @, IPU KayKJIOM U3 KOTOPLIX YDaB-
HEHUe
|z + 2| = a(z — 3)

nmMeeT O/IHO pelleHue.

BapuanT 2

Pemmure ypasnenune

1 1
Ne+=] -2 x2+—2 —9=0.
€T €T

Haitqure obacTh onpepenenns: pyHKINNT

VI 495 25
fla) = —— e
Va?+6x+9 3 — 6

HaiianTe Bce deTblpéx3nadnble Yncaa T, YIOBIECTBOPAIONINE CJIEIYIO-

UM YCJIOBUSAM:
1) x xpatHo 88;
2) Bee UdPbI YnCiIa T YETHDIE;
3) Bce MUl THUCTa T pa3/IHIHbBIE.
JlokazKuTe, 4TO JIPYIruX TaKUX YUCE He CYNeCTBYET.

B rpeyronbauke ABC' 6uccektpuca BE u mennana AD nepresiy-
KYJIIpHBI 1 UMEIOT OJINHaKOBYIO JIIMHY, paBHyio 28. Haiigure cTOpOHbBI
Tpeyrosbiuka ABC.
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Bacs cOerkasr BHN3 10 ABUKYIIEMYCS CKAJIATOPY U HacuuTas 15 cry-
MmeHeK. 3aTeM OH MpoOekKasl BBEPX 10 TOMY Ke 3CKAJaToOpy C Toil ke
CKOPOCTBIO OTHOCUTEIHLHO SCKaIATOpa U HacuuTa 35 crynenek. CKObKO
CTYTIEHEK OH HaCUMUTaJ I ObI, CIYCTUBIINCH 110 HETIOBUKHOMY SCKaIaTOPYy !

6] Haiiaure Bee sHadeHus mapaMeTpa d, IIPH KazkI0M U3 KOTOPBIX ypaB-
HeHue
alr+3|=2—=x

TMEET JIBa PEITCHUS .
BapuanTt 3

Pemnre ypapnenue (2 — x)* — 1322 + 52z — 16 = 0.

Jokazkute, uto 2n° 4 3n? +n neaurtcs Ha 6 Ipu 11000M HATYPATLHOM
3HAYEHUU 7.

Ha 3aBoze pesepByap HaAIOJIHSIIOT U3 IBYX KpaHoB. 13 mepsoro kpana
OCTYTAET 7 7-TIPOIEHTHBIN PACTBOP COJIH, & U3 BTOPOT'O — 32-1IPOIEHTHDII
pacTBop cosin. IlepBhIit KpaH HaloJIHSIET pe3epByap 3a 25 MUHYT, a BTO-
poit 3a 15 MunayT. HavanbHmk cMenbl OTKPBII cHadasia MepBbhIi Kpam.
Yepes cKOJIbKO MUHYT €My HaJI0 OTKPBITH BTOPOIl KpaH, YTOObI K MOMEH-
Ty HalloJIHEHUs pe3epByapa B HEM Hoayunacd HO-IPOIEHTHBII pacTBOP
conmn’?

B tpeyroibunke ABC uposenena meauana AM. Touka K jiexuT Ha
orpeske AM, npu stom AK : AM =1 : 3. lIpsmass BK 1nepecekaer
cropony AC' B Touke L. Haiinure momajis Tpeyroibunka AK L, ecin
oma b Tpeyroiabinka ABC pasha 30.

Haiiure Bce 3HaUeHMS TapaMeTpa @, IPH KaxKJI0M U3 KOTOPBIX ypaB-
nenne 22 — (a—1)x +2a — 6 = 0 uMeeT JiBa Pa3IMYHbIX 10J0ZKUTEILHBIX

KOPHsI, IIPUUEM OJIMH M3 HUX B TPU pasa 0oJibIle, YeM JIPYIOil.
BapuanTt 4

Permure ypasuenue (2 — 6x + 5)(x® — 8z +7) = x> — 12z + 35.

Ckouibko perennit umeer ypasuenne HOJI(n% 6") = 1 npu narypaJib-
HBIX 70, He 1mpeBocxosnux 1007
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Y xomstukoB XoMmku u PoMKH ecTb Tpu OEroBbIX KoJieca: KpacHOE,
JKEITOE U 3eeHoe. XOMKa ITpoderKa HEKOTOPOe PACCTOsAHNe B KPaCHOM
KoJlece, 3aTeM TO K€ paccTosiHie B KEJITOM, clefaB B HEM Ha 150 obo-
poToB OoJibllle, ueM B KpacHoM. DomKa ke 1poderkasl B 3eJIEHOM KoJiece
CYMMY 9THX paccTosnnii, cienas na 80 o00poToB 0oJbINe, YeM XOMKa
B KpacHoM. Haftigure JummHBI 6€rOBBIX KOJIEC, €C/IM M3BECTHO, YTO JIJIM-
Ha OKPYKHOCTH KPaCHOI'0 KoJjeca Ha 1,5 aM OoJiblie, yeM y »KEJITOro, a
JITMHA, OKPYYKHOCTH 3eJIEHOIO B 2,5 pasa 00Jible, dyeM y »keéaroro. Orser
JlaiTe B JeruMerpax.

B tpeyrossnnke M N K u3Bectnnl jJinabl ctopon MK =34, MN =
32, Touku P n () — cepenunbl orpeskoB KN u M N cooTBeTCTBEHHO.
Haiture miomaab Tpeyrosbiuka N PQ), ecin jnna orpeska M P papha

17.

Haityinre Bee 3HaUeHNS TapaMeTpa @, IPU KazkKJI0M 13 KOTOPBIX ypaB-
HEHUe
(22 + (4 —a)z+4)(z+1)

=0
3+ 1

nMmeeT e,ZLMHCTBeHHbIIZ KOpP€EHb.

Bapmant 5

Perure ypasuenue x* + 422 + 6 = /2.

[Iycrs f(x) = 2 + ax + b — muorownen ¢ nejabivMu KoadduimenTa-
vu. Ussectro, aro uncna f(101), f(102), f(103), f(104), f(105), f(106)
nensites Ha 6. Haityinre ocraTok oT jgejieHns ducia a Ha 0.

aHbl IBa MOJOYKUTEIbHBIX YNCIa X 1 Y, M3BECTHO UTo x > 1. CHada-
Jla UX CYMMY YBEJIMUYUJIN Ha CTOJILKO MPOIEHTOB, Ha CKOJIbKO IPOIEHTOR
x OOJIbIIIE ¥, HOJIYUIIOCH Yncio A. 3arem pasHOCThb & — Y YMEHBIININ Ha
CTOJIBKO ITPOIEHTOB, Ha CKOJILKO IPOIEHTOB YUC/I0 Y MEHbIIE X, MOy 1-
noch ancsio B. IIpoussenenne uncen A u B pasno 39. Haiiure nexo/Hbie
qicIa T 1 Y, 6CIN U3BECTHO, 9To o2 + 2 = 89.

B tpeyroibunke K M N toukn A u B nexkar #a cropone K N, Touka
L apnsiercs cepeaunoit M N, nupsimbie M A n M B penst orpesoxk K L Ha
TPHU paBlble YacTH.
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ssectro, uro MA = MB, KA < KB, KM = 18, MN = 22.
Haiiqure nnuny croponnt K N.

HaiiqnTe Bce 3nadenns mapaMeTpa a, MPU KarkKIOM 13 KOTOPBIX YpaB-
HEHUE

(a* — 6a +8)2* + (a* —3a+2)z+a—2=0

mMeeT OoJiee TPEX KOpHEI.
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