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nbopagapHU MAKIUIAHTUPHII Ba Y3rapTHPHII MyaMMOJApH Xajl KWIMHIW, MaHTHKWAN anreOpa (QyHKISIAPHHUHT TYpIH acociapHaa
(dopmynanapHu udoanaml Ba Y3rapTUpUII TYFPUCHAATH TeopeMaiap HCOOTIaH 1.
PE3IOME
CraTbs MOCBALICHA aHAIUTUYECKUM NPeoOpa30BaHUsIM MIPU MUHUMH3ALMHU JIOTHYECKHX (YHKIMHA B KJacce AU3BIOHKTHBHBIX HOP-
MabHBIX (GopM. [ToydeHsl HeKOTOpBIe aHATMTHYECKHE (GOPMYIIBI Ul IPeoOpa3oBaHMs JIOTHYECKUX BBIPAKCHUH B OOIIMH BUA. ABTO-
POM cTaTbu OBUIH PELIEHBI TPoOIeMbl GOPMUPOBAHUSA U MTPeoOpa30BaHUS PA3IUUHBIX AHATUTHYECKUAX BBIPAKEHUH, TOKAa3aHbI TEOPEMBI
MIPE/ICTABIICHUS U ITpeoOpa3oBaHust (JOPMYIT B pa3iIMIHBIX 0a3ucax (QYHKIUH JTOTHIECKON anreOpHl.
SUMMARY
The article is devoted to analytic transformationminimizing logical functions in the class of gisctive normal forms. Some ana-
Iytical formulas for transforming logical express#in a general form are derived. The problemsoahétion and transformation of
various analytical expressions are solved, andhtberems of formulas representation and transfoomat various bases of functions of
logic algebra are proved.
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Keyingi jillarda jogari oqiw orinlarina matematikasistema jg}iz bir sheshimge iyek =2,b=-1. Solay
boyinsha test sinaglari variantlarinda belgisizan emes,

al funkciyalar botan telemeler, tésizlikler ushirasip atir. €tip, Dberilgen  funkciyaliq tenlemeni ~qanaatlandsiw
Bunday taélemeler funkciyaliq téleme dep ataladi. Bul sizigl funkciya bar ham ol jéiz birew: f (x) =2x—1.

maseleler formasi boyinsha da, sheshiw usillanristr da Orinlangan tarlendiriwler té kishli ham tekseriw kerek

ayrigsha. Bunday fdemeler menen bir gqatarda funkciyaliq , . :
tehlemelerdi sheshiwdi talap etpegtn ayinm maselelerge °0lmasa da, biz oqwsta tikkeley tekseriw menen

uliwma kézgaras ham funkciyaligatemeler teoriyasimi  tabilgan funkciya (1) tdemeni ganaatlandiraginligina

onsha quramali bolgan tusiniklerinen usillarinan isenim arttiriwin maslahat beremiz.

paydalaniw jud@ tabiyiy polagm jagdaylarda sheshim Belgisiz shama san kgn adettegi tdemeler siyaqli

aliw, usinday har giyll maseleler arasidbaylanislardi funksiyaliq télemeler de sheshimge iye bolmawi, sheksiz

koérsetiw, oqiwshimi matematikaliq madeniyatin kéteriw kép sheshimge iye boliwi mimkin

mamkinshiligin beredi. i '
Funkciyaliq télemeler ham olardi sheshiw usillar, 2-méselel] X ushin

mektep matematika kursinda 6étilmeytuginin esapgp, al _ —
bunday tenlemelerdi sheshiwdin geypara usillarin f (2X+ 1) 2f (X+ 1) S+ ] “)
keltiremiz. teilemeni qanaatlandiragin sizigh funkciya bar ma?

Parametrleniwshi télemeler
Belgisiz funkciya bir yaki bir neshe belgisiz patnier
menen bir manisli tariplenedin (bunday tardegi fe ushin
apiwayr hdm & kop targagan funkciyalar- kép gealilar) { 0=5

Sheshiw. 1- maseledegi siyaql berilgen maseldnX

funkciyaliq tellemeler & apiway télemeler. Bul jgdayda
belgisiz funkciyani tabiw maselesi bul sanl paraterin -k-b=1
manislerin aniglage, ygniy adettegi mektep maselesine

(tenlemeler sistemasin sheshiwge) keltiriledi. teilemeler sistemasin qanaatidirgta K ham b
1-mésele.[] X ushin sanlar barma?,-dep jaziw mumkin. Bul sistema birgelikli
emesligi koérinip tur. Demek, berilgen funkciyalienleme
2 f(x+1)+ f(2-x)= 2x+ 5 (1) sizigli funkciyalar klasinda sheshimge iye emes.

teilemeni qanaatlandiragin sizigh funkciya bar ma?
Sheshiw. Belgisiz sizigl funkciyanf (X) =kx+Db f (_1+ X) —f (X— 5)= —4x+ 6 (5)
kériniste izIeymiz.k ham b sanl parametrler bul sizigh .10 ani ganaatlandiragin  kvadratliq funkciyani
funkciyani bir manisli aniglaydi. Sonligtan berifige tabui.
maselenil] X ushin Sheshiw. Kvadratliq funkciyani
2k(x+1)+ 2o+ k(2- )+ b=2x £ (2) f(x)=ax’ +bx+c(a#0) kériniste jazamiz. Sonda
tesilik orinh bolatugin Kham b sanlar barma?,-dep berilgen méselenl] X ushin

jaziw mamkin. Qawsirmalardi aship ham uqsgsakardi oy _ _
jiynap, (2) télikti KX+ 4k+ 3b= 2Xx+ 5 koriniske AL+ b+ e (dx 5 + xSy g=—4% b=

keltiriw mumkin. Belgisizdh birdey darejeleri aldinga = 8ax—(24a— doj=—4x+ 6
koefficientlerdi télestirip, berilgen maselerdi] X ushin ~ teilik orninli bolatuéin - a# 0, b, c sanlardi tabf,- dep

3- masele.[ ] X ushin

k=2 jaziw mumkin. Belgisizdi birdey darejeleri aldinga
{4k +3=E () koefficientlerdi télestirip, berilgen maseleri] X ushin
- 8a=-4
teilemeler sistemasin ganaatidirgtn K ham b sanlar (6)
bar ma?,-dep jaziw mamkin. Natiyjede, berilgen méasele -24a+ 4b=6

(3) sistemam birgelikliligi maselesine keltiriledi. Bul
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teilemeler  sistemasin  ganaatidirgia  a#0,b, C a]xz‘ﬂ +qx2)—aﬁx2ﬂ +2%X“qx)+(qx))2 (8)
sanlardl tab#,- dep jazamiz. Basgasha aytganda, (qzonmste jazilad. Q(X ) kop azalini darejesi 2,
tenlemeni sheshiw kerek. Eger, bul sistema &kiham

belgisizli sistema dep qaralsa, onda ofiabir a=-1/2  (Q(x))? k6p @zalinh da darejesizk, al 2a,X Q(X)
ham b=-3/ 2 sheshimge iye. Birag bul sistema ayq|
emes tarde jane bi€ belgisizdi de 6z ishine aladi. Bul o n oo
belgsizge hesh ganday shegara qoygméigtan ol galegen 2n darejeli gzalar a, X" (shepte) hama’x*" (onda),

haqiyqly manisti gabil giiwi mamkin. Solay etipg) ( gonngtan a = a2 Shart bovinsh bolsanliatan
sistema(—1/ 2;— 3/ 2;c) korinistegi sheksiz kop shesh- gian a, =a,. yinshaa, #0 bolganiiq

imge iye. Demek, berilgen funkciyalignteme kvadartliq
funksiyalar klasinda sheksiz kop sheshimge iye. dbgish- Q(X ) =2x"Q(x) + (Q(X)) kriniste jaziw mamkin.

imlerdi f (x) = - —x2——x+c (bul jerde C —qalegen Tenliktin shep ham ® tarepindegi kop gealilardn
2 darejelerin salistramiz. Tkktin shep tarepindegi kop

agzalinn darejesi 2K, al @ tarepindegi qosiliwshiland

rf(ép gzalinn darejesi N + K. Demek, (8) talemedegi

bunnana,, = 1 ekeni kelip shgadi. Bunnan (8) birdeylikti

haqiyqly san) korlnlste jaziw mamkin.

Kelesi maselede de funkciyaliq atemeni malim i o
funkciyalar (N — darejeli képgzalilar) klasinda sheshiw darejesi 2k ham n+K. Belgilewimiz boyinsha
talap qilinadi, biraq tdemeni 6zi burin gargan k<n-1 bolganligtan taéliktin on téarepindegi kop
tenlemeler menen salisggnda adewir ahmiyetli. agzalinn darejesi shep tarepindegi kép gzalinn

a-mésele.P(x2) = (P(x))2  (xO(-w,+ )  (7) darejesinen ulken hamalék orinli boliwi mamkin emes.

birdeylikti qanaatlandiratgin hammen — darejeli Endi, meyli, Q(X) kop azalini hamme koef

P(X) :an)(” +;5\1_1)('”‘1 +...+ax+a (a,#0 fitsientleri nolge té, yasniy Q(X) =0 bolsin. Onda (8)

kopagdzalilardi tabp.
Sheshiw. Bul méseleni sheshiw ushin izlenipgatr

kop gzalini P(x) =a,Xx" +Q(x) koriniste jazip alamiz, a, =1

birdeylik a,X>" =a2x" keriniste jaziladi, bunnan

bul jerde Q(x):an_lx”_l+,,,+alx+ a,.— darejesi Solay etip, (7) funkciyallq fdemenh N —
n-—1den ulken bolmgan kép gzali. Bul kép gzalinn darejeli kop §zalllar klasindg jalgiz bir sheshimi:
koefficientlerinh keminde birewi nolden &ézgeshe dep _on

P(x)=x".

uygaramiz. Kép gzalinn darejesin k dep belgileymiz:
k <n-1. Sonda (7) birdeylik
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REZYUME
Funktcional tenglamalar ham ularni yechish usulfaaktab matematika kursida o’tilmaydi, bunday tenghlar asosan olimpiada
masalalarida uchraydi, maqolada shunday tenglamajachishning ba’zi usullari bayon etilgan.
PE3IOME
CDyHKI_II/IOHaJ'ILHLIC YpaBHEHHUSA U METOJAbBI UX PEIICHUS, HE H3Y4YalOTCsA B IIKOJBHOM KYypC€ MATEMAaTHKH, TaKUE€ YpPaBHCHHUA B
OCHOBHOM BCTPCYAKOTCA B 3a/ladaxX Ha OJIMMIIMAAC 10 MAaTCMAaTUKE. B cratne MPUBOAATCSA HEKOTOPLIC METOAbI IPUMCEHACMBIC B PEIICHUN

TaKUX YpaBHEHUM.
SUMMARY

Functional equations and methods of their solutimnot studied in the school course of Mathemasigsh equations are mainly
found in the tasks of the Olympiad in Mathematidse article presents some methods for solving sactations.

TEXHOJIOI'MAHBIH ATAM3AT KOMUMETU MOJEHUSTHIHBIH,
PAYAKJIIAHBIYBIHJIATBI OPHbBI
T.IlamypaToBa — yIKeH OKblMbl)Uibl
B.ABe30B - doyenm
K.MaapaxumoBa - mariaba
Ooicunusiz amoinoazol Hoxuc momnexemaux ne()aeoeukaﬂblk; uHcmumynvl
TasiHy cy3iap: Tapuxuil MabIYMOTIAPHUA KUAUPHII, TEXHOJIOTHUK MaJaHUAT, TAKKOCIHAI, XyCYCHATIapHU aHUKJIAI, MaKcauin (Hoii-
JTaJIaHHII, KpeaTHB (hUKpIIaLl.
KiroueBble c10Ba: MOUCK MCTOPUYECKUX NAHHBIX, TEXHOJIOIMYECKas KyJlbTypa, CpPaBHEHME, BBIABICHHE, OCOOCHHOCTEH, IeNeBOe
HCIOJIb30BAaHUE, KPCATUBHOC MBIIJICHUEC.
Key words: searching for historical data, technological a@fwwmparisons, identifying peculiarities, target ugeative thinking.

OMuUpre XaM OHJIUPUC TANCHIPMAChIHA TEXHOJIOTHSUIBIK KonereH TeXHOIOTUSIHBI KYPBIY VIIBIH OUPHHIIH kK002
KaTHAC OapKylUla SKeTHWIIMCTHPUYIM Talal eTeAd, erep  Iy3WIl, KaHaad na Oup MakKCeTKe epHCHy KypalblH ajiFa
aKpUT CHIMIATBIHA €PUCHY IIBIHBIFBIYBIH KOJECEH, OHJa  KOHBIY Kepek Oosansl. JICKUH, ©3UHE TapTaTyFbIH €H HKAKCHI
KOWBUIFaH TAalChIPMaHbl WICIIMY YIIBIH JOPETUYIIWIMK  TEXHOJIOTUSAJA, €rep HMHCAH XOM OHBIH KOYHIICH3JIUTHHE,
VKBIIUTBIFBI MEHCH KATHAChIy Kepek Oonanpl. backama  TOOHMAT XOM ©3MMHU3IUH OMUPHMHU3 VINBIH Oaciibl OOJFaH
alTKaHIa, OMHUPIWH ©3W OW3IOM JKaFmaiapl aHalu3Jieyre  JTHKAIBIK KPUTEPHUSIFA XKyyan OepMece oHIUPHUCKE SHTH3H-
MOKOYpIICH AN, MAKCET KOSJIBI XOM JIOCTYPUN €MeC epUCHY  JTUY XYKbIKbIHA niie emec. COHBIH YIIBIH, XKaHa TEXHOJIOTH-
YKOJIBIH U3NIEHAH. SIHBI OMJIan TaOBIYINBLIAP WHCAH, TOOMAT XOM ©3WMU3JINH
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