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124. Pemennse 3aJad ¢ HOMOINBIO COCTABJEHHSA CHCTEM ypaB-
HEeHHAH.

damgauva 1. [IBa memexoga HMAYT HABCTPedy IpPYyr HpPYTY
U3 JIBYX NYHKTOB, PACCTOSHHE MEXJIAY KOTOpPHIMH paBro 30 KwMm.
Ecsii nepBHI# BRIMAET Ha 2 U paHbIlIe BTOPOro, TO BCTpeda MPOM30ii-
Zer yepe3 2,5 u mocJie BuIxona BTOporo. EcJu jXe BTOpoiil memexox
BBINJET Ha 2 4 paHbllIe IepBOro, TO BCTpedya MPOU3CUIeT uepes
3 4 mociyie BeIXxoza mnepBoro. C Kaxoif CKCpPOCTBIO HAET KaxIhIii
Iemexon?

PemeHnue. IIyers X KHJIOMETPOB B YaC — CKOPOCTS: NEepPBOro
nmeurexona, a ¥ KUJjOMEeTPOB B 4aC — CKOPOCTH BTOPOro nemiexoja.
Ecin nmepsriit Brliifler Ha 2 4 paHbIIe BTOPOTO, TO COIJIACHO YCJIO-
BHIO OH OygmeT miaTH no Bcrpeuu 4,5 4, Torpa xak sTopoi — 2,5 4.
3a 4,5 u mepsuiit mpoiizer nyrs 4,5x xKuiomerpos, & za 2,5 u
BTOpo#t mnpoiper nyTth 2,5y xujaomerpos. MIX BecTpeda osHauaer,
9TO cyMMapHO OHM npomJu nyTb 30 kKM, T. e. 4,59x 4 2,5y =30 —
Iepsoe ypaBHenMe.
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Ecsou BTOpOH BBINZET Ha 2 Y paHbUIe MEPBOro, TO COrJacHO
YCJIOBHIO OH OyaeT MATHM A0 BCTPeUYH S U, TOrja KaK IEepBHIIA —
3 u. Paccykpmasi, Kak M BbIllIe, IPHJAEM KO BTOPOMY YPaBHEHHIO:
3x + oy = 30.

B utore nmoJsyuaemM cHCTEMY ypaBHEHUH

{ 4,5x + 2,5y = 30,
3x+ 5y=30.

s ee pemieHMA YMHOMXHM o6e 4YacTH HepBOT'O YpaBHEHUS
Ha 2 M M3 COCTaBJEHHOro TaKMM o06pa3oM ypaBHEHUS BBIYTEM
BTOpoe ypaBHerue cucremnl. Ilonyuum 6x =30, oTkyzma x=>5.
ITopcrasuB HalifleHHOEe 3HAYEHHE X BO BTOPOe YpaBHeHMe CHCTEMBI,
MOJIyUYuM Y = 3.

OTBeT: NepBHI ImeUIeXOoJ HAET CO CKOPOCTHIO & KMmM/4,
BTOpPOif — 3 KM/4.

damgaua 2. Bkaaaguuky Ha ero cOepexkeHuss 4yepes rojg coéep-
Kacca Hauucauja 6 p. npoleHTHEIX gerer. [lo6asuB 44 p., BRIaAJUYUK
oCTaBHJI AeHbIH eule Ha rog. Ilo mcreyeHHH rojga BHOBBH OBIJIO IIPO-
M3BeJleHO HaYHCJIeHMe IIPOIEeHTOB, M Telneph BKJIaJ BMecTe C IIpO-
HeHramMu cocrasua 257,5 p. Kakaa cymma Onpljia moJioxXeHa Ha
cOepPKHM)XKY IIepBOHAYAJBbHO M CKOJIBKO IIPOIIEHTOB HAYHUCJIIAET
cOepkacca?

PemeHue. IIycte x pyOGaeii — mepBoHauaJbHBLIA BKJaA, a
cbepracca B roj Hauucaser y9%. Torga K KORLYy rojza K INepBO-

Ha4YaJbHOMY BKJIAAY Ao0aBHTCA lym-x py6aeir. 3 ycisioBug moJy-

yaeM ypaBHEHHE - — 100 = 6.
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B xoHne roga BKJAJUYMK BHec B cOepraccy emie 44 p., Tak 4YTO
BKJIaZ4 B HauyaJjie BTOporo roza cocrasjan x-+6-444, T. e.
(x + 50) py6aeii. Cymma, KoTopasa MOJydHJIach K ROHU;y BTOPOTO

roga ¢ yu4eToM HaYMCJIEHMA, cocTaBadeT (x 4 50 4L 190 (x + 50)) py6-

Jneil, ¥ MO yCJIOBHIO OHa paBHa 257,5 p. 9TO II0O3BOJIAET COCTABUTH
BTOPOE€ ypaBHEHUe:

3(:—]--50—]-—10O (x + 50)=257,5.

WUrak, Mbl NPHUIJIH K CHeAYOLIeH cHcCTeMe ABYX YypaBHEHHH
C ABYMSA IIE€PEMEHHLIMHU

yx
{ 100 =6,
x + 50 4 L= (x + 50) = 257,5.
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BrimosHuB 1npeobpasoBaHua o00MX ypaBHEHHUM, MOJYUYHM:

{ xy =600,
100x + 50y + xy = 20 750.

3aMeHUB BTOpPOE ypaBHEHHMe CHCTEMBI PasHOCTHIO BTOPOr'O M II€PBO-
ro ypaBHeHHH, MOJYUYUM:

{ xy = 600,
100x 4+ 50y = 20 150.

9Ty cHCTEMY MOKHO PEIIMTh METOAOM IojcTaHOBKH. Y3 BTO-
poro ypasHeHus Haxozum Yy —403 —2x. IlogcraBuB BHIpajkeHHE
403 —2x BMecTO Yy B IepBO€ ypaBHeHHE CHCTEMBbI, IOJYYHUM
x (403 — 2x)=600, oTkysa Haxogum xBa kKopHa: 200 m 1,5. Hc-
HO, YTO TOJBLKO IIepBO€ 3HaUeHHEe YA OBJETBOPSET CMBICJY 3ajavH.

IlogcrasuB B ypaBHenue Yy =403 —2x BmecTO0 X HalJeHHOe
suayeHue 200, nmonyuyum y=3. Hrak, nepBoHAuYaJbHbIH BKJaJ
cocrasaan 200 p., a cbepracca B rog Hauuciager 39%.
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109. Peniernme 3ana¥ ¢ NOMOIIBI0O COCTaBJeHHS ypaBHeHHH. C
IIOMOIILIO YPaBHEHHI pelIaloTCA MHOTOUYHCJEeHHBbIe 3aja4i, K KO-
TOPLIM IIPHBOLAT caMble pasHooOpasHBIe BoONpock (U3UKH,
MEXaHHKH, DSKOHOMHKHM M MHOIHX JADPYrHX IPHMKJAaJAHBIX HaykK.
Ilpesxze Bcero HamOMHHM OOLIUiI MNOPAAOK PpeEIIeHHA 3ajkay C
IIOMOIILI0O YPaBHEKHH.

1) BeogaT mepeMeHHBIE, T. €. OyKBaMHM X, Y, 2 0003Ha4aIoT
HEeU3BECTHBIe BeJHYHMHBI, KOTOphIe JNOO Tpebyercsa Ha:UTH B 3a-
zade, JJUOO OHU HEOOXOMHUMBI AJIS OTBICKAHMS HCKOMEBIX BeJHUYUH.

2) C nmoMouibio BBeIcKHEBIX MMepEeMEeHHBIX U JaKHEBIX B 3azaye YU-
CeJl U MX COOTHOUIEHMUI COCTABJAIOT CHCTEeMY ypaBHEeHHH (MM
OJHO ypaBHeHHeE).

3) PemaioT cocraBJIeHHYIO CHCTEeMY ypaBHeHMii (HJIM ypaBHe-
HME) U U3 IMOJYydeHHBIX PpelleHHii oToMpalT Te, KOTOpbIe IIOA-
XOAAT II0 CMBICJAY 3aJadH.
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3agauva 1. [Ina nepesoaxku 60 T rpysa u3 o4HOro Mmecra B Ipy-
roe 3aTpeboBaJil HEKOTOPOE KOJIMUECTBO MalluH. BBy Hencnpas-
HOCTHM JAOPOrM Ha KaXAYI0 MAaIIMHYy NpHILJI0oCh rpysuth Ha 0,5 T
MEeHbIlle, YeM IIpeAII0Jarajloch, IO3TOMY AOIIOJHUTEJHHO MoTpedo-
BaJIMCh 4 MalIuHEI. IlaKoe KOJHYeCTBO MAIIMH OblJIO 3aTpe6oBaHO
IepPBOHaYaJIbLHO?

PeureHue. 0O003HAUMM Uepe3d X KOJHUYECTBO MAalliH, 3aTpe-
COBaHHBIX IIepBOHAudaJBHO. Torma ma caMoM Jiejie OBIJIO BBRI3BAHO
(x + 4) mamuH. Tak Kak Haxo 6wlj0 nmepeBeaTu 60 T rpysa, TO Ipea-

60
I10JIarajiocb, 4To Ha OJAHY MAUIUEY OYAYT TIpPY3HUTH — TOHH

60
x+4
MeHbllie, YeM npejrnoJsarajochk. B pesyasrare Mbl IPHXOJUM K YpaB-
HEeHHUIO

rpysa, a Ha caMOM JeJjie TPY3HJH

TOHH rpysa, uro Ha 0,6 T

60 60
—;——x+4_0’5°
IT0 ypaBHeHHe umeeT jgBa xKopHaA: — 24 u 20. fcHo, uTO IO

cMBICAY 3amaun — 24 He MoAXOoZuUT. TakuM o0pa3oM, IepBOHAYAJb-
HO OnlJIO 3aTpeboBano 20 MaIIHH.

3anxauva 2. Moroprasa Joizka, obJsapzaioniasa CKOPOCTHIO JBH-
skeuug 20 Km/u, mpoulJia pPacCTOSIHHE MeEXKAY ABYMS NYHKTaMH
II0 peke TyJa M oOpaTHOo 6e3 ocTaHOBOK 3a 6 4 15 mun. Paccroanue
Mex Ay nyHxkramMu paBHO 60 kM. HaliTH cKOpoCTH TeueHHS DPEKH.

Pemenue. Illyctb X KHJIIOMETPOB B 4aC — CKOPOCTb TE€UEHHSA
pexu. Torza noaka, obaagamoiiasa co6CcTBeKHOM ckopocThio 20 kM /4,
HAET IO TeYeHHI0 cOo cKopocTbio (20- x) KuiIOMETPOB B 4ac, a
IIDOTHB TeYeHHUA co cKopocThio (20 —x) KuIOoMeTpoB B 4ac. Bpe-

60
MA, 3aTpadyeHHOe Ha IIyTb IIO TEe4YeHHI10, COCTaBHUT m qacoB,

'—99"‘— qyacoB
20—x *

Tax Kax Ha IyTh Tyaa H obpaTHo 3atpauexo 6 u 15 muH, T. e.

a BpeMd, 3aTpavyeHHOe Ha OOPATHBIH NYyTh, COCTABUT

25
~— Y, IPUXOAHM K YPaBHEHHIO

4
60 60 25
0t 0z 4’
204+x " 20—x 4

pelzasg KOTOpoe HaxOoJuM ABa KOopHA: Xx=4, x= —4. fcHo, uTO
3HaYeHMe X — — 4 He MOAXOAUT IO CMBICAY 3anauu. VITak, CKOPOCThb
TeyeHUd pexKHd paBHa 4 KM/4.

Banmaua 3. Haiitu aBy3sHadyHOe 4YHCJIO, 3Had, YTO Iudpa ero
eauHull Ha 2 0oJnuie MUMPEI ZeCATKOB H YTO IPOU3BeJeHNe HCKOMO-
ro uucJa Ha cymMMmy ero nudp pasHo 144.

Pemenue. HamoMuuM, 4TO J1000€ ABY3HAYHOE YUCIO MOMNLET
OBITH 3anmcaHo B sune 10x -+ vy, roe x — nmudpa #ecsaTKOB, a §y —
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madpa exurul, CoraacHo yCcJIOBHIO €CIH X — Ludpa AecATKOB, TO
nudpa efUHHUI paBHa X+ 2, H MBI IoJyYaeM

(10x +(x + 2)) (x + (x + 2)) =144.

PemiuB 3TO ypaBHEHHE, HAXOAUM X| =2, X3 = —-—31—21— . Bropoii kKo-
peHb He NMOAXOAHUT IO CMBICIY 3ajAadH.

HUrak, mudpa JecATKOB paBHa 2, nudpa eguHun paBHa 4; 3Ha-
YUT, MICKOMOE YMCJIO paBHO 24.

3angaua 4. JIBoe paGouux, paboraa BMecTe, BHINIOJHHIIHN He-
Koropyio paGory 3a 6 u. IlepBHlif u3 HHUX, paboTas OTAEJIBHO,
MOJKeT BBIIIOJIHHTB Bcio paboTry Ha 5 4 cKopee, ueM BTOPOH pa-
Gouwmit, ecyu nocjiefHuii 6yaeT paboraTs OTAEeNBbHO. 38 CKOJBKO 4a-
COB KA XABIH U3 HUX, paboTas OTAEJBHO, MOXXET BBINOJHHUTL BCIO
pa6oTy?

PemeHue. IIpexxage yeM pewmath 3Ty 3azady (Mam apyrue
aHaJIOTMYHBIe 3ajadyl <«Ha pabory»), 3aMeTHM CJeAYyIOlIee: IIPOHU3-
BOAUTEJHBHOCTH TPYHAA, T. €. dacTb paboOTHl, BHIIIOJIHAEeMasA B elH-
HULY BpeMeHH (0603HaYuM ee yepe3 A), H BpeMs, HeoOXoAHEMOe AIA
BBINIOJIHEHUSA Bceil paborel (oCosmauum ero uepes t), — B3aUMHO
ob6paTHBIe BeJUYUHEI, T. . Al=1. IloaTomy ecsu 0603HaYUTEL UYepe3
X 4Yacos BpeMsd, HeoOXOoAMMOe AJIsi BBINIOJIHEHUS Bcedl paGoTel mep-
BOoMy paGodyeMy, a 4yepes (X } 5) 4acoB — BTOPOMY, TO YaCTh paboTH

1
BBINIOJIHAeMAad IMepBRIM pa6ouum 3a 1 4, paBHA —~» & YacThb pa-

60ThI, BBINTOJHAeMAasa BTOPBRIM 3a 1 4, paBHa . Corjgacuo yc-

1
x5 .
JIOBUIO OHHM, pafoTasi BMecTe, BRIIIOJIKUJIH Bcio pabory 3a 6 4. Hacts

6
paboThl, BEINNOJIHEHHAs 3a 6 4 nepBhIM pabodyuM, e€CTh — » @ JacTh

paboTel, BEINTOJIHEHHAA 3a 6 4 BTOPHIM paboyuM, e€cTh ~TE I1o-
]

CKOJILKY BMecTe OHM BBIIIOJHHJH BCIO paboTy, T. €. JOJIS BHINOJIHEH-
HOil paborsl paBHa 1, To MBI moJy4yaeM ypaBHeHHUe

6 6
?+x+5
peunius xKotopoe Haitgem x=10. )

Hrax, nepssiii pa6ounii MoKeT BRINOJHUTD BCIO pabory 3a 10 v,
a BTOpoi — 3a 15 4.

3agauga 5. M3 cocyaa eMKOCTBIO 54 JI, HAIIOJIHEHHOI'O KHUCJIO-
TOH, BBIJIMJIU HECKOJIbKO JIMTPOB H HOJHJM COCYJX BOZOH, NMOTOM
OIIATH BBIJHJH CTOJBKO e JHUTpOB cMecH. Torga B ocraBlueics B
cocyze cMecHu oxazaJioch 24 J1 uucToii KMcJOTEl. CKONBKO KUCJIOThI
BBIJIMJIM B IIepBHIA pas?

Peunteunue. Illycth B mepBulii pa3 ObIJIG BBIJIMTO X JIMTDPOB
kucjaorel. Torga B cocyfe ocrayoch (54 — x) auTpoB KHCJIOTHL. [ o-

’
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JIUB COCYJZ BOAOMH, MIMOJIydyuJHm 54 J cMecH, B KOTOPOH PpacTBOpHU-
Joch (54 —Xx) JUTPOB KUCJIOTHI. 3HAYHUT, B 1 J1 cMecH COAEPKUTCH
54 —x
54
M3 COCYZA BBIJIHJH X JIMTPOB CMeCH, B DTOM KOJIMYECTBE CMECH

45Zx-x JIUTPOB KHCJIOTBI. Takum obpa3oMm, B Iep-
BRI pa3 GBIIO BBIJIMTO X JIUTPOB KHCJOTHI, BO BTOPOM —p7r—:X
JTUTPOB KHCJIOTHI, 4 BCEro 3a JBa pas3a BBIIUTO 94 — 24 = 30 suTpoB

KHCJIOTEI. B pe3ybTaTe NMpHUXOAMM K YPaBHEHHIO

JIMTPOB KHCJOTH (KOHIIeHTpaluuA pactBopa). Bo BTopoil pa3

5
COZEPIKATIOCH

x+545:x-x=30.

Pemus 5T0 ypaBHeHHe, HaliieM aBa KOpHA: X =90 u x.=18.
HecHo, uTOo 3Havyerue 90 He yZOBJIETBOPAET YCJIOBHIO 3aJadH.

HNrak, B nepsblii pa3 OGBIJIO BBRIJIHTO 18 J1 KHCJIOTHI.

3agaua 6. NmeeTcss KyCcOK cmjaBa MeIH C OJIOBOM MaCCOM
12 kr, copepxaiuii 459, meau. CKOJIBKO YMCTOro 0JIOBA HAZLO IIPH-
0aBHTH K 3TOMY KYCKY, UTOOBI MOJIYUMBIIINHCA HOBBIH CIIJIaB COAEP-
waa 409, megu?

Pemenue. Ilycrs macca go6aBJIeHHOrO 0Ji0Ba COCTABJAET X
kujorpaMmoB. Torza mnoayuurcsa cniaaB Maccoit (124 x) xuio-
rpamMmoB, copepxamuii 409, meau. 3HaYUT, B HOBOM CILJIaBe UMeeT-
ca 0,4 (124 x) kumorpamMmmoB Mmeau. cXonHbIM cnyaB Maccoii 12 kr
cogepsxan 459 wmeau, T. e. meau B HeM GOm0 0,45.12 xr. Tak
KaK Macca Meau M B MMeBIIEeMCSs, H B HOBOM CILJIaBe OoJHa MU Ta e,
TO IPUXOAUM K YPaBHEHUIO

0,4 (12 4+ x)=0,45-12.

PemiuB »TO ypaBHeHHe, HnoayuuM Xx==1,5. Takum ob6pasom, K
HCXOAHOMY CILJIaBy Hajgo pobasutb 1,5 Kr oJosna.

S3agauva 7. NUmeeTca crajib ABYX COPTOB C COAEpP KaHHEM HHU-
keaa 59 um 409%. Croabko crtajH TOro U Apyroro copra Hazjo
B3ATb, UTOOBI mocjie mepenjasku rnoaydutb 140 T cranum c¢ coapep-
KanueM Hukxesas 309;7?

PenieHue. IlycTs Mmacca crajiu IIepBOro copra paBsa X TOHH,
TOr7qa CcTaji BTOpOro copra Hajxo B3ATh (140 — x) TonH. Coxepixa-
HHMe HHKeJId B CTaJIM IepBOrO copTa cocraBiseT 5% ; 3HAYHT, B X
TOHHAX CTaJIM nepsoro copra cozepxurca 0,05x Troun mukeasa. Co-
JepKaHue HHKeJIS B CTaJIM BToporo copra cocrasiaser 409%; 3Ha-
yut, B (140—x) TOHHaxX cCTaJX BTOPOrO COPTA COJEPKUTCH
0,4 (140 — x) Tour KukeJd. Ilo ycyoBHIO 1I0CTIe COeAMHEHUA B3ATHIX
IBYyX COpPTOB HOJKHO moayuurbed 140 T cranu c¢ 309 -HEIM
cofep)KaHMEeM HKHUKeJd, T. €. IOocJe TepenjaBKH B IOJYyYeHHOH
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ctayu poJHO 6BITh 0,3 - 140 T Hukesna. Ho 5T0 KOSMYECTBO HUKEJIA
ckaanbiBaeTca us 0,05x ToHH, comepskaliuXcsa B CTaJHM IIepPBOro
copta, u u3 0,4 (140 —x) ToHH, cofepIKalIUXCI B CTAJHU BTOPOro
copra. Takum o6pa3oM, NIPUXOAUM K yPaBHEHHIO

0,05x 40,4 (140 — x)= 0,3 140,

u3 koroporo HaxoauMm x=40. CrezoBarTesibHo, Hajo B3ATL 40 T
craau ¢ 59%-ueiM u 100 T cranu ¢ 40% -HBIM cofepKaHHEeM HHKeJ .




