1.BBegeHue
NepeMeHHble, ypaBHEHUS, rpaPUKm

I-78 PaBeHCTBO. [lBa uncna nnm aea anrebpanyeckmnx BblpaXKeHNs, COeANHEHHbIE MeXay
coboi 3HakoM "=", COCTaBNSIlOT paBEeHCTBO, HanpuMep:

5.2=10

I-1 YnoTpebneHue 6ykB. bykBeHHble 0603HaUeHNs ynoTpebnsioT, ecniv xenaroT
Bblpa3nTb, YTO HEKOTOPOE CBOMCTBO (HanpuMep, PaBEHCTBO) MPUHAANEXUT HE KaKWUM-
HWBYAb OTAENbHBIM YNCNaM, @ BCAKUM Ynciam. Mnm xe ¢ noMoLbio 6yKBEHHbIX
0603HaY€eHM1 BblpaXatoT NPaBuIo, MOCPEACTBOM KOTOPOrO MOXHO PELMTb 3afauu,
CXOAHbIE MO YCNOBUSM, HO Pa3finyaloLLmMecs TOIbKO BETMYNMHOW AaHHbIX.

3agava: Kakoe pacCTosiHMe npoLuen YenoBek 3a t:=2 4aca, ec/im CKOPOCTb ero ABMXKEHUS
cocTaBnsina v:=5 KUNOMEeTpPoB B Yac? OTBeT: L:=v-t=10 (KM).

1
A ecnu 6bl YenoBsek Lwen t::E Yyaca, To npowen 6bl paccTosiHne L:=v-t=2.5 (KM).

I-2 BbipaxxeHus u bopMybl. Bcsikoe paBeHCTBO MM HEPABEHCTBO, BblpaXkatoLlee
NOCpeACTBOM OYKB M 3HAKOB AEUCTBUM Kakoe-HMOYAb COOTHOLIEHWE MEXAY YnNCNaMu,
Ha3blBaeTC gIoOpMys10/M. ECnn HECKONBKO uncen, 0603HauYeHHbIX bykBamn (u/vnu
umdpamm), coeanHeHbl Mexxay cobon NoCpeACcTBOM 3HAKOB, YKa3blBalOLWMX, Kakne
AENCTBUS U B KaKOM MOpSiAKE HaAo NPOM3BECTU HaA YMCIaMK, TO Takoe 0bo3HayYeHne
Ha3blBAETCS a/IrebpanyyeCcKmM BbIParKEHHEM.

BblUMCINMTB 3HaUeHME KaKoro-HMbyAb BblpaXXeHUsl Anst AaHHbIX YMCNEHHbIX 3HAYEHMIN ByKB
— 3HaYUT NOACTaBUTb B HEMO Ha MeCTo O6YKB 3TW YMCIIEHHbIE 3HAYEHMS U NPOM3BECTM BCe
YKa3aHHbIE B BblpaXX€HUN AENCTBUSA, YTOObI MONYUYMTb B pe3yNbTaTe YNCI0 — UYNUCIEHHYIO
BENMUMHY anrebpanyeckoro BblpaXXeHus.

K-0 PaaMepHble nepeMeHHble. B MHXEeHEPHbIX U (DU3NUYECKUX pacyeTax Yncia MoryT
06nafatb PazMEpPHOCTbIO, KOTOPAs BbIPAXAET UX (U3NUYECKUIA CMbIC/T U MOKa3bIBAET UX
OTHOCUTENTbHYIO BENNYMHY B Bbi6paHHbIX eMHMLAX M3MepeHus. Hanpumep:

t:=2 hr=120 min

Hapn pa3sMepHBIMU BeJIMYMHAMU MOXXHO
v:i=5 NIPOM3BOJUTH pacyeTbl, pasyMHble C (QU3UIECKON
h?" TOYKM 3pEHNSI. B YaCTHOCTHM, HEJIb3s CKJIaJbIlBaTb

L:=v-t=10 km

BEJIMYVMHBI Pa3HOM Pa3MEePHOCTH.

I-79 ToxpecTBo. [1Ba anrebpanyeckmx BblpaXKeHUs Ha3blBAOTCS TOMGECTBEHHbIMH,
€CN NpU BCSKMUX YNCNEHHBIX 3HAYEHMUSIX BXOASLWMX B HUX BYKB OHM UMEIOT OAHY U Ty Xe
UMCNEeHHYIO BeNnUnHy. Hanpumep: a-b=b-a.



II-24 lNocTosiHHbIE U NepeMeHHble BeJIMUMHbI. Te BeIMUMHbI, KOTOPblE COXPaHSOT
HEen3MeHHbIM CBOE 3HauYeHWe, Ha3blBalOTCA MMOCTOSAHHbIMM (MWW KOHCTaHTaMK, YTO 4YacTo
obo3HavatoT "const"). BennuunHbl, MOrywme npMHUMaThb pasnyHbie 3Ha4YeHUs, Ha3blBaloTCS
nePEeMEHHbIMM.

Hanpumep, BCNOMHWUM pelueHne 3agaum u3 n.l-1: L:=v-t.

3a t:=1 hr 4YenoBek NPOMAET paccTosiHWe L:=v-t=>5 km

3a t:=2 hr 4YenoBek NponaeTt pacctosiHne L:=v-t=10 km

3a t:=3.5 hr 4enoBek NPOMAET paccTosiHue L:=v-t=17.5 km ¥ T.4.

B OaHHy0 hopMyny BXOAAT TpU BEMUMHBI: paccTosiHne L, BpeMsi t, CKOpOCTb v . Mbl
BMAWM, YTO B TO BPEMS KaK Mnepsble ABe U3 3TUX BEMYMH L 1 t NPUHMMAIOT pasfinyHble

km o
YMCNOBbIE 3HAYEHNSI, TPETLIO BEIMUYNHY v=>5 h—MbI npeanonaraeM KOHCTaHTou (T.e.
r

OCTalOLLENCS HEM3MEHHON).

3aMeTuM, YTO CYMTaTb HEKOTOPbIE BETMYMHBI MOCTOSIHHBIMU MOXXHO NULb B OTHOCUTENBHOM
CMbICNe, B Npefenax paccMaTpMBaeMoro Bornpoca. B npvBeaéHHOM Boille npuMepe
CKOPOCTb YesioBeka MOXET U3MEHUTBLCS B TY UK APYryt0 CTOPOHY, €CNv MPUHSATL BO
BHMMaHWe npoyune ycnosus (yCTanocTb, NoAgbEM B ropy, ber nnu 1.n.).

I-80 YpaBHeHuMe. [10/10)XKMM, Mbl XXeflaeM pelnTb Takyto 3agady: otuy 40 net, coiHy 17
net. Yepe3 ckonbKo neT oTel byaeT Basoe cTapLue cbiHa? OB6bIKHOBEHHbIM
(apudmeTnyecknm) NyTéM 3agady pelwnTb TpyaHo. Pewmnm eé, npuMeHns BykBeHHOe
0603HauyeHne. O603Ha4YMM MCKOMOE YnCno NeT bykBon x. Yepe3 x net otuy 6yaet (40+x)
NeT, a cbiHy 6yaeT (17+X) neT. Ycnosme 3aa4ayun Mbl MOXEM 3anncaTb B BUAE paBEHCTBa:
40+z=2-(z+17).

Takoe paBEeHCTBO Ha3blBalOT ypaBHEHHEM OTHOCUTENIbHO NEPEMEHHON X.

OTHMMEM OT 06emnx YacTen ypaBHEHWNS €ro NpaByto YacTb (YTOObI cripaBa OCTancs Hysb) U
nonyymm paBHOCHJ/IBHOE YPaBHEHUNE:

40+z—2-(x+17)=0,

KOTopoe pewmnM nepebopoM Ha pa3yMHOM MHTepBane 0<x<100:
z0:=root(40+z—2-(z+17),2,0,100)=6
OTO M eCcTb peweHune 3adaun: x0=6 (ner).

Boobue rosops, ecnm 0obe yacTn paBeHCTBa, coaepalume oaHy Un HeCKONbKO ByKB
(NepeMeHHbIX), UMEIOT OANHAKOBYIO YMCIIEHHYIO BEIMUMHY HE MPU BCSKMUX YNCIEHHBIX
3HAYEHUSIX 3TUX NEPEMEHHBIX, TO AAaHHOE PAaBEHCTBO HA3bIBAETCA ypPaBHEHMEM, a 3T
NepeMeHHbIE HA3bIBAOTCA HEM3BECTHbIMH (UACNIaMN) YPaBHEHMS.

Pewnts ypaBHeHHe — 3HaunT HAWTU Te 3HAUYEHUS! BXOAALLMNX B HEFO HEM3BECTHBIX,
KOTOpbI€ YAOBNETBOPAIOT YPABHEHWNIO, T.€. 06PaLLAIOT €ro B TOXAECTBO. 3TW 3HaUeHus
HEN3BECTHbIX Ha3bIBAOTCS KOPHSIMM YPABHEHUS.

Kak Mbl yBUAUM Aanee, ypaBHEHUE C O4HUM HEN3BECTHbIM MOXET UMETb OAUH KOPEHb, ABa
KopHs1 n 6onee.



K-1 N'pacdhnueckmit cnocob pewieHunst ypaBHeHUA. 15 HarnsaHoCTU
NPOUNIOCTPUPYEM peLLeHME YPaBHEHNS U3 NpeablayLLEro NyHKTa npy noMoLum rpaduka.
OTNoXuUM Ha rpadmke ABe 3aBUCMMOCTU OT NEPEMEHHON X, NPEACTABNSOLLME NIEBYIO U
NpaByIO YacTb UCXOAHOrO yYpaBHeHMs (T.€. BO3PAcT OTLA M YABOEHHbIN BO3PacT CbiHa Yepes
X ner):

z:=0,1..20
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B Touke nepeceyeHunst 3TUX rpaduKoB NeBas U NpaBasi YacTb YpaBHEHWS ByayT paBHbI, T.€.
3HaYeHWe NepeMEHHON X B TOUKe nepeceyeHunst u 6yaeT KOpHEM ypaBHeHUs. Mo rpaduky
MOXXHO y6eanTbCsl, YTO KOPEHb EANHCTBEHHDIN.

AHaNOrMyHO MOXHO peLnTb rpacmyeckm U paBHOCUIBHOE YPaBHEHWE C HYNEBOW NpaBoy
YacTbto. Ero cMbIc/ 3aK/l04aeTcs B TOM, UTO HeBA3Ka (T.e. pa3HOCTb MeXAy NeBov U
NpaBoM YaCTAMU UCXOAHOIO YPaBHEHMSI) B KOPHE paBHA HY/tO:

40+z—2 (z+17)




K-2 3apaua. CywecTBylOT N1 Takme ABa Kyba, Ans KOTOpbIX OTHOWEHNe 06beMOB paBHO
OTHOLIEHMIO X pebep? O603HaUMM NepPeMEHHON X OTHOLeHMe pebep 3Tux Kybos. Toraa
yC/I0BME 3alaum BbIpa3uT ypaBHeHne z° =z, unnm z* —z=0:
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YpaBHeHME UMEET TPU KOPHS, HO TOMBbKO OAMH U3 HUX MONOXUTENbHbIN (HaC MHTEPECYOT
TOSIbKO MOMOXUTENbHbIE KOPHU, BeAb OTHOWeHNe pebep MoXeT 6bITb ToNbKO 6onblue 0).

TOT KOpeHb paBeH 1, T.e. ABYX pasHbIX Ky60B, YAOBNETBOPSIOLMX YCIOBMIO 3aZlaum, He
CYLLEeCTBYeT.



