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TEACHING THE TOPIC “SPLINES” IN THE SUBJECT
“NUMERICAL METHODS”

Pe3rome. CraiiH — 3TO KyCOYHO 3aJaHHasi QyHKIHsI, TO €CTh COBOKYITHOCTh HECKOJIBKHX (DYHKIIHH,
KaXJash M3 KOTOPBIX 3aJaHa Ha KAaKOM-TO MHOXKECTBE 3HAUCHWH apryMeHTa, NpUYéM 3TH MHOXKECTBA
HonapHo Hemepecekatomuecs. [Ipu npenonaBanuu tembl «CriaiiHel» B mnpeamere «YuCIeHHbIE METOIbD»
4acTo U3y4yaroT KyOudeckue cruiaitH-¢pyHkuun. OHAKO CYIIECTBYIOT pa3Hble TUIIBI 3TUX (DYHKIHH, KOTOPBIE
00CYKIIAI0TCA B 3TOM CTaThe.

Knwuesvie cnoea: cnaaiin-pynkyuu, y3ivl, cemkd, YCiogue UHMEPROIAYUU, NOAUHOM, CHIAUH-
noeepxHocmo, B — cnaaiinbi.

Xiilasa. Splayn — hisso-hisso verilmis funksiyadir, yoni bir ne¢o funksiyalarin toplusudur. Bu funk-
siyalarin har biri arqument giymotlorinin hor hansi ¢oxlugunda verilmisdir vo ¢oxluglar ciit-ciit kosigmirlor.
“Odadi tisullar” fonninds “Splaynlar” mdévzusunun todrisi zamani ¢ox vaxt kubik splayn-funksiyalar dyro-
nilir. Bununla bels, bu funksiyalarin miixtolif névlori vardir ki, onlar bu moqalads miizakirs olunur.

Agar sozlar: splayn-funksiyalar, diiyiin nogtalori, sabaka, interpolyasiya sorti, polinom, splayn-sath, B
—splaynlar.

Summary. A spline is a piecewise given function, that is, a collection of several functions, each of
which is given on some set of argument values, and these sets are pairwise disjoint. When teaching the topic
"Splines™ in the subject "Numerical Methods", cubic spline functions are often studied. However, there are
different types of these functions, which are discussed in this article.

Keywords: spline-functions, nodes, a grid, the interpolation condition, the polynomial, spline-surface,
B — splines.

Beenenne

CrutaiiHel, T. €. IIaJKue KyCOYHO-TIOJIMHOMMAJIbHbIE (YHKLNH, SBISIOTCS BeChbMa yI0OHBIM
anmapaToM IS PelIeHHs psjia 3aaad BhIMUCIUTENbHONH Marematuku. Crutaits (ot auru. spline —
ru0Koe jekano, TMOKas miasoBas peiika — Mojioca MeTajula, MCIoyib3yeMasl JUIsl YepUeHHs KpPUBBIX
nuHUHN) — QyHKUMsS B MaTemMaTuke, OOJACTh ONpEAeNeHUs KOTOpOH pa3dura Ha KOHEYHOE YHCIO
OTPE3KOB, Ha KaXIOM M3 KOTOPBIX OHA COBINAJAET C HEKOTOPhIM anreOpanyecKuM MHOrodwse-
som (momuuomom).  MakcuManibHass HM3  CTENEHEeHW HCIOJIBb30BAaHHBIX  MOJMHOMOB — Ha3bIBa-
€TCsI CTENEHBIO CIUIaliHA. Pa3HOCTh MEX]ly CTENEHBIO CIUIAliHA U MOJYYMBILIEHCS MIAJKOCTBIO HA3bl-
Baercs AedexToM crutaiiHa. Hanpumep, HenpepbiBHAs JIOMaHas €cTh CIUIaiiH cTreneHu 1 u nedekra
1. B coBpeMEHHOM NOHMMAaHUU CILIAHHBI — 9TO PEIIEHUS MHOTOTOUYEYHBIX KPACBBIX 33/1a4 CETOYHBI-
MU METOJaMH.

CnnaiiHpl MMEIOT MHOTOYMCJICHHBIE NPUMEHEHUS KaK B MAaTeMaTH4YEeCKOW TEOpUH, TaK U
B IPUKJIQIHOM MaTeMaTuke (B 4aCTHOCTHU, B Pa3HOOOPA3HBIX BBIUMCIMTEIBHBIX NporpamMmax). B
YaCTHOCTH, CIUIAMHBI ABYX IIEPEMEHHBIX MHTEHCUBHO HCIIOJIB3YIOTCS JUIS 3a/laHUsl IOBEPXHOCTEN B
Pa3IMYHBIX CHUCTEMaxX KOMIBbIOTEPHOro MojenupoBanus. CrlaifHbl ABYX apryMEHTOB Ha3bIBalOT
Ou-crumaitHamu (Harmpumep, OUKYOMUYEeCKH CIjIaiiH), KOTOpbIe SIBISAIOTCS IBYMEPHBIMU CIUIafHAMH,
MOJIETTUPYIOIIMMH TOBEepXHOCTH. MX uacrto myraioT ¢ B-cnumalinamu (6a3uCHBIMU CIUIaliHaMu),
KOTOpBIE SBISIOTCS OJTHOMEPHBIMH U B JMHEHHOW KOMOMHALIMU COCTABISIOT KPUBBIE — KapKac JUIs
«HATATUBaHUS» NoBepxHocTel. Takyke U3 0a3UCHBIX CIJIAHHOB BO3MOXHO COCTaBUThH TPEXMEPHYIO
KOHCTPYKIIMIO Il MOJICTUPOBaHHsI OOBEMHBIX Tell.

OcHOBHbIE NOHATHS

PaccmoTpenue crutaifHOB HAaUHEM C ONpeIeIeHUs are0pandeckoro craiHa.
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Onpenenenne. TlommHOMIaNBEHEIM ciutaitHoM HaswbiBaerca ¢ynkmus S(t), menpeprBHas u

onpenenéunas Ha orpeske [a,D], nopsaka m ¢ yzmamum X j € (a<Xy<...<X, <b), ecnu Ha xaxaom

u3 oTpe3koB (X jo10 X j), S(t) sBnsercs anre6pamuecKkuM MOIMHOMOM CTEIEHH, He MPEBhIIIAIOIICH
m, a HEKOTOpasi MPOU3BOAHAS s (t) MoKeT UMETh pa3phiB B KaXKIOW U3 TOUEK X j - MHOXecTBO

{Xo 1 Xo yer Xn} Ha3bIBAIOT CETKOW Y3JIOB CIUIAKHA, & TOUKU Xj— Y3/IaMHU, TOYKaAMH CONPUKOCHOBEHHUSI

WA TOYKAMHM CKJICHKH CIIIaiHa.

W3 ompeneneHust BBITEKAET, YTO JUIsl MOCTPOSHUS CIUIaiiHA, coaepxkamero n—1 ¢gparmenr,
U KOKA0ro ¢parMeHTa TpeOyeTcss HaWTH Takue 3HAYCHHs YHCIIOBBIX IMapaMeTpOB — IMOJMHOMA
CTETICHH M, KOTOpbIe obecreyar HEMpephIBHOCTh B y3IliaX, KaK camMod (yHKIUMH, TaK U HEOOXO-

JUMBIX TIpon3BoAHbIX. TakuM 06pasoM, craeayer onpenenuts Beero (N—1)*M mapamerpos. Ompe-

JICJIEHUE MMAPaMETPOB CBOAMUTCSA K PELICHHIO CUCTEMbI, COCTOSIIEH M3 N JUMHEUHBIX YPABHEHUU C
y4€TOM YCJIOBUS MHTEPHOJSAIMN U HETPEPHIBHOCTU MEPBBIX ABYX MPOU3BOAHBIX. 3HAUEHUS KOd(-
(UIIUEHTOB TSI OTPE3KOB IMOJIMHOMOB, KaK MIPABIIIO, HE PACCYMTHIBAIOTCS.

Jlns onpenieneHus HHTEPIOISAUMOHHOTO CIIaliHA C HEMPEPBIBHOM MEPBOM MPOU3BOJIHOM J10C-
TATOYHO PACCUUTATh 3HAUCHHE MEPBOM MPOU3BOAHOM B y31ax. Criocod omnpenenaeHus Mporu3BOIHBIX
B y3JIax CIUiaiiHa OmpeenseT IIUPOKOe pPa3zHOOOpa3re WHTEPIONSIMOHHBIX CcIUlaiiHoB. YacTo
MPOU3BOAHBIE ONPEAEISAIOTCS HE KaK KOHCTAHTBI, @ KAK HEKOTOPBIE 3aBUCUMOCTH OT UHTEPHOJIUPY-
eMoii (QYHKIUU U CETKH UHTEPIIOISIIIH.

Ecnu 3HadyeHune nepBoil NpOU3BOJHOM B Y3JIaX PACCUMTHIBATH UCXOJS U3 YCIOBUS HEMPEPHIB-
HOCTH BTOpPOW MPOM3BOAHOW (pelias CHCTeMY, COCTAaBIEHHYIO W3 N JIMHEWHBIX YpaBHEHHI), TO
CIUTaiiH OyJIeT UMETh JIBE HEMPEPHIBHBIC IPOU3BOAHBIC. Takol Coco0 MOCTPOEHUS CIUIaifiHa, KaK U
caMm CIUIaiiH Ha3bIBalOT TN00aIbHBIM, MOCKOJIBKY MPH OMPEISICHUN KaXI0ro u3 ero KodhQuim-
€HTOB YYUTHIBAECTCS BCE MHOKECTBO Y3JI0B MHTEPIOJIALINU.

B ngpyrux ciydasix, Ans ompezieNneHus OTAENbHOro KOd(p(UIMEHTa YYHUTHIBAIOTCS TOJBKO
ONvKalIMe Y376l HHTSPIOSAIUN U TAKUE CITOCOOBI ITOCTPOSHUS, KAK U CAMH CIUIAWHBI, HA3bIBAIOT
nokanbHbIMU. [lapaMeTpsl parmMenTa Takoro CIjiaifHa MOKHO ONPEAETUTh HE3aBUCUMO OT JIPYTHX
(¢bparMeHTOB.

[IpocTeiM yciOBHEM TMOCTpOeHHUS (parMeHTa JOKAIbHOTO CIUIaifHa SIBIISIETCS YCIOBHUE
paBeHCTBA MOJMHOMAa Ha KOHIIAX OTPE3KOB COOTBETCTBYIOIIMM 3HAYEHUSAM HWHTEPIOIUPYEMOM

GbyHKIIH.
Pj(tj) = f(tj)a Pj (tj—l) = f(tj—l)' 1)
Jns mpocreiiiiero cruiaitHa — JIOMAaHOM — 3TOTrO YCIOBHS BIOJHE JOCTaTO4HO. JIBa
KO3 uLMeHTa IpsIMOil 0IHO3HAYHO OINpPENENIAIOTCA U3 JIBYX ypaBHeHUil. Takol crmaiiH sBisercs
JOKaJMbHBIM. Il MMOJIMHOMOB BBICHIMX CTENEHEW cleayeT JT00aBUTh JOMOJHUTEIbHBIE YCIOBHUS
TaKuM 00pa3oM, 4ToObl 00I1Iee YHUCIIO YpaBHEHUH OBbLJIO PaBHO YMCITy KO3()PHUINEHTOB MOIMHOMA.
Tax, ans crnaiiHa 3-i CTENEHW TaKUM YCIOBHEM SIBIISIETCS PaBEHCTBO 1-i MpOM3BOAHOM Ha KOHIAX
OTpe3Ka HEKOTOPOMY 3HAUEHUIO, OMPEENIIEMOMY JUIsl COCEIHUX YYAaCTKOB OJMHAKOBBIM 00pa3zom
(B popmynax (1) uepes npuOMIMKEHHOE 3HAUCHHUE TTPOU3BOTHON PYHKITHN):
i £ i Y 4
Pit)=f'(t)), Ptj)=f'{t4).
Cucrema u3 4-x ypaBHEHUI
Pj (tj—l) = f (tj—l)
' _ f 3
Pitj)=f'(t;) | ©

_Pj,(tj—l) = f '(tj—l)_
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MO3BOJISICT OJHO3HAYHO OMPEACTHUTh YeThipe KoddduuuenTa nonruHomMa. s monuHoma S-i
CTENEeHU clieAyeT A00aBUThH YCIOBUE PABEHCTBA 2-i MPOMU3BOJIHON Ha KOHIAX OTpe3ka u T. A. U3
CKa3aHHOT'O JIOJDKHO OBITH SICHO, MTOYEMY CIUIAHHBI CTPOSIT B OCHOBHOM M3 MOJMHOMOB HEUYETHBIX
creneHel (C Y€THBIM KOIMYEeCTBOM KO3(P(PHUIIMEHTOB).

J1J1s TOJIMHOMOB Y€THBIX CTENeHeH mpu cOopke cucTteMsl (3):

® OCTAETCsl HEONPEIEAEHHON NPOU3BOIHASL B OJTHOM M3 KOHIIOB OTPE3KA;

® 11 YCJIOBHE PABEHCTBA MPOU3BOIHBIX (TJIAKOCTH KPUBOiT) HE OYJET BBIIOIHATHCS, IOATOMY
JUIS TIOJIMHOMA 2-U CTENEHU HEBO3MOXHO JIOCTUYb PAaBEHCTBA |-i1 MPOM3BOAHON B TOUKAX CThIKA, a
it 4-i creneHu — 2-U MPOW3BOAHON U T. 1. JIJI MOCTPOSHUS CIUIAMHOB ¢ YETHBIMH CTETICHSIMHU
HCKYCCTBEHHO J100aBJISIOT JOMOJHUTEIbHBIE YCIOBUS, YTOOBI C(OOPMUPOBATH CUCTEMY YPaBHEHHUIA,
noaoOuyto (3). Eciam npousBojgHbIE TMOJMHOMA CIUIaiHA OMNPENENSIOTCS TakKe, KaK COOT-
BETCTBYIOIINE ITPOU3BOIHBIE HHTEPIIOIUPYEMOI (QYHKIINH, CIUTAH HA3bIBAE€TCS DAPMUTOBBIM:

PO =), A= 1", ()

CylecTBYIOT JIOKaJIbHBIE METO/IbI ITIOCTPOEHUS CIUlailHOB beccensa nu Akumu, B — criaiinsl. B
OCHOBHOM, KOI'Jla pe€yb HJAET O CIUIaiiHaxX, TO KMEIOT B BHUJY CIUIAHBI, I[OCTPOCHHbIE W3
anredpanvyeckux MOJIMHOMOB. VIMEHHO K HHUM OTHOCHUTCS MPHUBEAEHHOE BBIIIE OMpeIeieHue. ITH
CIUTAiHBI SBISAIOTCS HanOosee n3ydeHHbIMH. OIHAKO, CIUIAfH MOXKET COCTOSTh M3 (h)parMeHTOB
byHKIMI M000r0 Kilacca. 37€ch PacCCMOTPEHO MOCTPOSHHE TAKUX CIUIAWHOB U UCCIEAYIOTCS UX
cBoiictBa. B pabore nmaércs oOmee ompenesneHUe MOCTPOCHHBIX CIUIaiHOB. OUYeBHIHO, YTO MJIA
MOOBIX KJIacCOB (PYHKIMIA, M3 KOTOPBIX COCTOMT CIUIaliH, NPUBEAEHHOE B Hadale paboThI,
olpeziesieHue He coBceM oaxoauT. Hanpumep, eciau criaiiH COCTOUT U3 OTPE3KOB SKCIIOHEHTHI, TO
noHsATHe Jedekra criaiiHa TepseT cMbIcA. XOTS KOJMYECTBO HEMPEpBIBHBIX MPOU3BOIHBIX
OCTaHeTCs BAKHOHM xapakrepuctukoi. [loctpoenne crumaiiHa, (hparMeHTaMu KOTOPOTO SIBIISFOTCS
paspbiBHbIE (QYHKIMU (pannroHalbHble GyHKINHN, GyHKkuu [lane), HECKONBKO BBIXOJUT 32 paMKU
CIUTAHHOBOM HJEM, IOCKOJbKY OJHUM M3 OCHOBHBIX MPEUMYILECTB CIUIAHOB SBISIETCS HX
IaIKOCTh. Eciau mpou3BOJIBHO PaCIMPSTh TAKUE KOHCTPYKLUHU, TO CTUPAIOTCS PA3JIM4YUsl CILIAHOB
OT KYCKOBBIX (PYHKIUH. /[pyruM mpeuMyIecTBOoM CIUIaiHOB sBisieTcs 3()()EKTUBHOCTH BBIYHCIIE-
Huil. UpesmepHoe yciaoKHEHUE (parMeHTOB CYIIECTBEHHO CHIDKAET MPEUMYIIECTBO CIIAHHOB Iie-
pea KJIacCUYeCKUMH (PYHKIHSIMHU.

Jlng cruiailHOB XapakTEpHBI CIENYIONIME MPHU3HAKU: CIUIAH COCTOMT U3 (parMeHTOB —
(GyHKIIMH OAHOTO Kjacca, KOTOPbIE OTJIMYAOTCS TOJIbKO CBOMMM IapaMeTpaMM, Ha COCETHUE
(dbparMeHThl B TOYKAaX CTHIKOBKM HAKJIAQJBIBAIOTCS OMpEAeNIEHHBIC YCIOBHUS, KOTOpBIE CBOAATCA K
HENpPEPHIBHOCTU 3HAYEHUM M HEKOTOPHIX IMEPBBIX NPOM3BOAHBIX. CIulallHbl — HalpaBieHHE
MPUKJIATHON MaTeMaTHUKH, KOTOPOE MHTEHCUBHO Pa3BUBAETCSI.

Chnaaitnsl ¢ 10KanbHbim HOocumenem (B — cnnaiinoy)

B nocnennee BpeMst B BBIYUCIUTENIBHON IIPAKTHKE IUPOKOE PACIIPOCTPAHEHHE NOIYydnin B -
CIUTaliHBI (OT aHTTUHCKOTro cioBa bell — KookoI), cocpeioToueHHbIe Ha KOHEYHOM HocuTene. OHu
WCIOJIb3YIOTCS KaK JJIsl MHTepnoysiuuu (YyHKUUH, Tak U B KadyecTBe Oa3uUCHBIX (QYHKIHMH Npu
MMOCTPOEHUU METOOB TUIIA KOHEUHBIX 3JIEMEHTOB.

Onpenenenue. B - crutaitHoM, min 6a3uCHBIM CIUTAHOM CTeNeHH N —1 OTHOCHTENBHO y3JI0B

{ti }?:nN Ha3bIBaeTCs (PYHKIUSA

n+N (tl _t)rl:l];)](_
BN*lvn(t):BN*l(tn1tn+11"'1tn+N ,t):N E M—1
= I (4 - t))
]=n
J#i
L=t <t
t_ _t N-1 (l ] i (5)
( I )max 0’ t >t| .
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Mycrs t,; =t +i7, T.e. paccmaTpuBaercs ciaydaii paBHOMEPHOI CETKH.

PaccMoTpuM HECKOJIBKO YaCcTHBIX ciiydyaeB B — crutaifHoB.
IlepBblii cayyail. N = 2. B aTom cinyuae craii crpoutcs Haubosee npocTo.

(t, —1)
B, ,(t) =B, (t,,t,.,,t..,,1)=2 L max
1,n( ) 1( n n+1 n+2 ) (tn —tn+1)(tn —tn+2)

(tn+1 _t)max + (tn+2 _t)max _
(tn+1 _tn)(tn+1 _tn+2) (tn+2 _tn)(tn+2 _tn+l)

1
= T_Z [(tn _t)max - 2(tn+l _t)max + (tn+2 _t)max] (6)

NN
Tiz(tn—t—2tn+1+2t+tn+2—t)=o, t<t,

B(t) = T%(O—Ztn+1+2t+tn+2—t):%+t_rt$, t, <t<t,, @)
%(0—0+tn+2—t):%—t_;%, t L <t<t,.,
0, t>t,,.

9T0 Q)YHKHI/IH «KPBIIIKa» HIIN «KPBIHICUKA). Omna ygacro HCIIOJIB3YCTCA B KAaUCCTBC OasucHoit
(bYHKIII/II/I B MCTOAaX KOHCYHBIX 3JICMCHTOB.

1l 141

Pucynok 1. I'pagpuk ghynkyuu «xpotuikay.

PaccmoTpum crydait B — crmaiima 2-ro mopszka, 3amasaemoro popmymnoit S, (X)=0. Ipu
t<t,_,, t>1,_, mocrpoennsIii crutaii 001a1aeT CIIEAYIOIMUMHI CBONCTBAMM:

o St(t,_,) = St(t..) =0;

o S(t1) =S(t 1) =1;

o S(t_p) =S(t2) =0.

[Ipn wuHTepnonsuuu (QyHKUUH MOXKHO IOCTYNHTh TakKUM CHOcoOOM. 3amMeTuM, 4YTO IS
MHTEPHOJISIMHU C TOMOIIBIO CIUTaifHa HE0OXOAMMO MOTPEOOBATH BHIMOIHEHUS YCIOBHS
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b4Sisi +0S+0,,S,, =, (8)

rae b — kodpUIMEHTH HMHTEpHoasAuu, S — B — craiiH, WHAEKC yka3blBaeT Ha TOYKY
HOCHUTENS, B KOTOPOM CIUIAMH JOCTHraeT cBoero makcumyma. CucremMa TakuX COOTHOIICHHIH,
€CTECTBEHHO, JOTIOJHACTCS TPaHUYHBIMH yCIOBUsAMH. M3BecTHO [3], 4TO mosyduBIIascsl cucTeMa
Ui ompeneneHuss Kod(QPUIIMEHTOB pa3ioxkeHUs OyIeT HWMETh TPEXIUAaroHAIbHYI0 MaTpHUILy C
JMaroHAJIbHBIM MTPeo0JIalaHieM TPH BBIMOJHEHUU OTPAHWYCHUS Ha JUIMHBI COCEIHMX IIAroB: OHU

1+
JOJKHBI pa3In4aThCsi He O0JIee YeM B — pasa.
Bropoii ciyuaii. N =4 (kyOuueckuii B - crinaiin ) umeet Bua:
1 3 3 3
BS,n (t) = y [(tn - t)max - 4(tn+1 - t)max + 6(tn+2 - t)max -

- 4(tn+3 - t)ﬁﬂax + (tn+4 - t)?naxI (9)
WJIN, I10CJIC HECIIOXKHBIX yr[pOHlGHPIfII

0, t>t,,
1
g(t—tn)?’, ty St<t,,,
1 1 1 1
6_2' + ?(t _tn+1) + ?(t _tn+1)2 - ? (t _tn+1)3 ) tn+1 st< tn+2 )
B(t) =
® 1 1 1 ,» 1 3 (10)
E + ?(tms _t) +§(tn+3 _t) _2_2_4(tn+3 _t) 1 tn+2 sts< tn+3 J
1
y(tn+4 _t)3 1 tn+3 <t< tn+4 !
0, t>t,.4.
I
I
I
I
& & &
II‘n [n 1 {Tl 2 t“’I 3 t”I 4

Pucynok 2. Paccmampusaemulii cnaaiin.

basuchble crutaiiHbl 3aJJaHHON CTEMEHM SIBJISIOTCS JIMHEHHO HE3aBUCHUMBIMU (YHKIUSMU U
o0pa3yloT ©6a3uc B (PYHKIHMOHAIBHBIX MPOCTPAHCTBAX, YTO MOXHO HCIONb30BaTh IS
MIPE/ICTAaBICHHUs] C UX TMOMOILNBIO APYruX (GYHKIHUH 3TUX ke IpocTpaHcTB. Jlrobas, Hampumep,
KYCOYHO — MOCTOSIHHAsI (DYHKIUSI HA OTPE3Ke, COCTABJICHHOM U3 PaBHBIX MHTEPBAJIOB, MOXKET OBITh
€IMHCTBEHHBIM 00pa30oM IMpe/CcTaBleHa Kak JHMHEWHas KoMOuHauus B — chnaiiHOB HyneBoit
CTEIeHH, JIt00asi KyCOUHO — JInHeiHasg QyHKius — B — crutaifHoB mepBoii creneHu u T.1. bazucHbie
CIUTAiHBI WTPAOT CYHIECTBEHHYIO POJIb IPU MOCTPOCHUM YHCIEHHBIX METOJOB DPELICHHs 3ahad
MaTeMaTH4eCKOM (M3MKM, HampuMep, METOJla KOHEYHBIX 3JEMEHTOB B TEOPHUH NPUOIMKEHUS
GyHKIUH, IpU pelIeHnH 3a/1a4 KOMITbIOTEPHOM rpaduxu.

Jlnist mocneiHero Kiacca 3aay Takke HCIob3yroTest GyHkiu bepHiTeiina:
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NI (b-t)" "(t—a)"
nN-n)!  (b-a)"
Oynknuu bepHITeliHa HHOTIa 3aMUCHIBAIOT B (hOPME peKYpPEHTHOTO COOTHOIICHHMS:
b-H)B" M)+ (t-2a)B (1)

(b-a) 12

B\ (t) = , n=0,.,N, te[a,b]. (11)

BY(t) =0, BJ(t)=1, B"(t)=

i=0,.,n, BY,()=0.

Takue pekyppeHTHbIE MOCIIEI0BATEIbHOCTH MPUMEHSIOTCS C LEJNbI0 YMEHBIIEHUS OLIMOOK
OKpYTJICHUS.

@Oynkiun bepHmteiiHa sABIAOTCA 0a3UCHBIMH JJISl TIOCTPOCHHS KpPUBBIX besbe, aKTUBHO
UCIOJb3YIOUIMXCS B KOMIIBIOTEPHOM TIpaduke M TEXHUYECKOM JM3aiiHe, IOSBUBIIUXCS B
pesyabTare padboT beswe u ae Kactmiibo Hag popmamu aBromobuneit pupm Peno u Cutpoes.

[Toapo6uee o pynkmusax bepamreiina B [2].

Cnnaiin-nogepxnocmos Cmonaxa

CrnnaitHbl-noBepxHocTd ObLM npeioxkensl B 1970 r. matematukom C.A. Cmonsikom [4, 5] a
3ateM, B 1972 r., aMepuKaHCKMMH HH)KeHepaMu Xapaepom u Jlemaps [9] kak o0o01meHne Moaeu
YIPYro IJIACTUHKA OECKOHEYHOH MPOTSHKEHHOCTH, KOTOpas AeQOpMHUPYETCsS JIHIIb H3THOOM,
IIPUYEM €€ OTKJIOHEHHMS OT MCXOJHOTO COCTOSIHUSA 3a/al0TCSi B KOHEYHOM YHCIIE HE3aBUCHUMBIX
TOYEK, TJIe NPUIIOKEHbI TOYEYHBbIE Harpy3ku. PaBHOBecne OECKOHEYHOW WEaTbHO TOHKOU
TUTACTUHKH OMpPEJeNsieTCs U3 YCIOBUS MUHUMYMa €€ CBOOOIHOM SHEpruu.

Msl He Oynmem 37ech MOAPOOHO OIKMCHIBATH TEOPHUIO IMOCTPOSHUS CIIAH-TIOBEPXHOCTEH,
KOTOPYIO MOKHO HalTH B MpeKpacHOM u3ioxkeHuu B.O. AmkeHassl [1], HO nmpuBeneM B3AThIE U3
9TOH NyOJMKAMM MHHAMAIBHO HEOOXOJMMBIE KIIOUeBbIe (HOPMYIBI, YTOOBI MOXHO OBLIO
OPUEHTHUPOBATHCA B JIaJIbHEHUIIEM U3JI0KEHUH.

VYpaBHEHME CIIIaXKUBAIOLIETO CIUIAliHA SIBISIETCS PEIICHUEM BapUallMOHHON 3a/1auH:

2 -
A (9,)+p (1) > min (13)
rae J (e /1) — (G yHKIIMOHAT TJaIKOCTH CIUIaH-TIOBEPXHOCTH ¢ A(Z)’ a
1 N 1/2
2
p(A) = NZ(% (Zi) - Yi) (14)
i=1
— (YHKIMS HEBSA3KU WIN CpeTHEKBaJApaTHUecKoi norpemHoctd. 13 ¢popmynsl (13) BuaHO, 4yTO

C pPOCTOM A IJIaBHO BO3pacTaeT BIMSHHUE TJIaJKOCTH M YMEHBIIAETCSl BIUSHHE MOTrPEIIHOCTEN
annpokcuManuy. MIHpIMuU cioBamMH, A ONpeAenseT CriIaKUBarOIUe CBONCTBA CILIAH-TIOBEPXHOCTH.

B ciyuae nByMepHOro mpHu3HaKoBOro mpocrpanctBa Z ={Z;,Z,}, pemieHue BapHallMOHHOMN
3amauu (13) umiercs B BUIE:

N
21 2
©,(21,2,) = Zci KoInr®+d; +d, 2 +d3z, (15)
i1
rae I, —9T0 eBKIUI0BO PACCTOSHUE OT TOUKH | 110 TOYKH Z;,Zy:
2 2 2
L =(z,—25)" + (2, — 25)", (16)

a Ha ko3¢ uureHTs! C; HaKJIaIbIBAIOTCS OTPaHUYCHHUS:
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M=
©
I
o

Il
LN

¢iz; =0  (17)

!
ZCiZZi = 0

i=1

PaccmotpeB ypaBuenus (15), (16) u (17), MOKHO 3aMETHTbh, UTO Ha OOJIBIITUX PACCTOSHUAX OT

zn'Mz
=

m o
BCEX MCXOMHBIX To4eK Z; ypaBHeHne D' -cruraiiHa BRIPOKIAETCS B OJUHOM:
0:(2,2,) =0y +d, 2, +d327,.  (18)
s nonyuyenust ko3pdunuenTos C;, i =1 N + 3, 3HaueHHUs KOTOPBIX U ONPEIEIIOT CIIaiiH-

MOBEPXHOCTh, HEOOXOAMMO PELIUTh CASAYIONIYIO CUCTEMY JIMHEHHBIX alreOpandyeckux ypaBHEHUI:

N
2 2
@(X;,¥j) = D Gl INE] +Cy g +CnyoX +CyaY = i
i=1

rij2=(xj—xi)2+(yj—yi)2, i=LN; (19)
N N N
ZC|:01 ZX,CIIO, zyICI:O
=1 i=1 =1

Pemenue stoii cucremsl cymectByer, ecnu N > 3. PelieHue sABiIsSeTcs €IMHCTBEHHBIM, €CIIU
cpear ToueK (X;,Y;), j=1,N, UMetoTcs X0Ts Obl TPH TOUKH, HE JIC)KAIIME Ha OAHOM NPSIMOH.

Ecmn 0603saunth p; =7 INGS , 9Ty CHCTEMy MOXHO NPEACTABHTh OONEE HAIISIIHO
CIIeyIOIUM 00pa3oMm:

0 P - Pn 1 X i |G f;

P 0 o Py 1 X% Y |G f,

Pni Pn2 I oxv Yo =T (20
1 1. 1 0 0 0 |cu,| |0

XX X .. Xy 0 O 0 | cyso 0

Yo Y2 - Yv 0 0 ONCn.s 0

Cuctema (20) pemaercss JTOOBIM METOAOM HCKIIOUeHHsT ['aycca ¢ BBIOOPOM TIJIaBHOTO
3JeMeHTa (4TO He0OX0IMMO, TIOCKOJIbKY TJIaBHAs TMaroHalb MaTPULbl CUCTEMbI UMeeT HyJu). Jlns
pelieHus JaHHO# cucTeMbl oTpedyercs: npumepro 2(N + 3)° apudmernueckux onepanuii u (N +
3)? | 2 sdeek MAMSATH KOMITBIOTEPA, UTO B HECKONBKO OTPAHHYMBAET MAKCHMATBHOE UHCIIO TOYEK
uHTepnossiuuu N pu J1aHHOM HOJXO0e.

JlaHHas CIJIalH-MOBEPXHOCTh IMOJHOCTBIO MOAXOAUT JJISl HAIIMUX LEJIe: CTPOUTCSA IO
HEPETYJISAPHON CETKE TOUYEK U SBISIETCA NHTEPIIOISILIMOHHOMN.

3akJiouenune

B paGore nomydeHs! ciieayronie pe3yinbTaThl:

1) crutaitH-QyHKIUS COCTOUT U3 (parMeHTOB — (QYHKIUI OJHOrO Kiacca, KOTOpPbIe OTIHYa-
IOTCS TOJIBKO CBOMMHU MapaMeTpaMu;

2) B — crutaiiHpl MCNOIB3YIOTCS KaK JJIsl MHTEPIOAIMKA (YHKIMIA, TaK ¥ B Ka4eCTBe 0a3uc-
HBIX (DYHKIUI IPH MOCTPOSHUH METOJIOB THIIa KOHEYHBIX JIEMEHTOB;
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3) CIUTAH-TTOBEPXHOCTh CTPOUTCS 10 HEPETY/ISIPHON CETKE TOUCK U SABIISIETCS HHTEPIOJSAIIMOHHOM;

4) crutaiiHOBasi MHTEPIOJIAIMS TPeOyeT 3HAHUS B y3JIaX TOJIbKO 3HAYCHUI (YHKIIMH, HO HE €€
IIPOU3BOAHBIX.

B 3akmioueHnn Hamo OTMETUTh, 4TO «CIUIaifiHBI» — OYEeHb OOIIMpHAs WU TMPAKTUYCCKU
HMHTEPECHAs TEMA, [I03TOMY €€ MOKHO MCIIOJIb30BaTh KaK TeMa sl CaMOCTOSTENbHBIX, KYPCOBBIX U
JTUTUIOMHBIX padorT.

AKTyaJIbHOCTh Tpo0dJeMbl. HauanpHpie STambl pacdyera — mocTpoeHue (usnyeckol u
MaTeMaTHYeCKO Mopeneil — odeHb BaxHbL. Heynauno BeIOpaHHas (u3MdYeckas MOJETb HHUKOTJa He
MO3BOJIMT TIEPEHTH K yJadyHOM MaTeMaTHYeCKOW MOJeNM; HeKadyecTBEHHAas MaTeMaTH4YecKas MOJEib He
MO3BOJIUT MPEIIOKUTh dPPEKTUBHBIA YUCICHHBIH METOJ, 8 HEAOCTATKH B pealn3alull METoAa HE AAyT
YIIOBJIETBOPHUTENBHOTO pe3ysbTaTa. [IpH 3TOM Ha KaXIOM M3 JTAlOB pEINAIOTCA pPas3HbIe 337aud U
UCTIONB3YIOTCS OTJIMYAIONIMECs] MO CYyTH MeTOABl M cpexacTtBa. [losTomy m3ydenme Tembl «CrumaifHBID»
MPEJCTaBISIeTCs] aKTyaJIbHBIM IPU PELICHUU Pa3HBIX (U3MUECKUX W MEXaHMUYECKHX 3ajad, Hallpumep, A
MOCTPOCHHUSI MATEMAaTHIECKOH MOJIENTN YIPYTOro CTEPKHsI UCTIONB3YeTCs CIIaifHOBas (QyHKIUSI.

Hayuynas HoBH3Ha mpoOJieMbl. SICHO, 94TO W3 KaueCTBEHHONH MaTeMaTHYeCKOH MOJENH CIeoyeT
3¢ exTHBHBIN YucneHHbd MeToA. CyIIeCTBYIOT pa3Hble BHIBI CIUTalH-(QYHKIWH, T.€. alreOpanydeckas
CIUTaiH-PyHKIMA — (QYHKIUSA OJHOrO Kiacca, KOTOpas OTJIMYAaeTCs TOJbKO CBOMMH Mapamerpamu, B -
CIUTaliHBI MCTIONB3YIOTCS KakK ISl MHTEPIIONSAIMU (YHKIMH, TaK M B KadecTBE Oa3MCHBIX (YHKIMI TpH
MOCTPOSHHUU METOIOB TUITa KOHEYHBIX JIEMEHTOB U CILIAH-TIOBEPXHOCTH CTPOUTCS MO HEPETYISIPHON CeTKe
TOYCK U ABJISACTCA HHTCpHOHHHHOHHOﬁ.

IIpakTnyeckasi 3HAYMMOCTH mpodjeMbl. Ha mnpakTHKe TPUMEHSIOTCS pa3UYHBIE METOIBI
MOJIeTTMpOBaHus. B 3aBMcHMOCTH OT crocoba peann3alyy, BCe MOJIEIH MOKHO pa3/IeNIUTh Ha 1Ba OOJIBIIHX
Kjacca: (Qu3Mueckrue W Martemaruueckue. [lpum wuccnenoBaHuM MoJiesiell ¢ BKIIOUYEHHEM peallbHOH
anmnapaTtypnbl UCTIOJIB3YETCA MOHATUC TUHAMHWYCCKOI0 MOACIIMPOBAHMs, IIPHU UCCICAOBAHUUN CIIOXKHBIX CUCTEM
U SIBJICHHH — SBOJIOIMOHHOTO, MMHTAIIMOHHOTO M KHOEPHETHYECKOTO MOIEeNMpoBaHMsA. lIpakTndeckas
[EHHOCTh pEe3yJbTaTOB JaHHOH pabOTBl COCTOMT B TOM, YTO MOJENb OOECIIeYNBacT KOPPEKTHOE
(amexBaTHOE) OTOOpaXKEHNE CBOWCTB OPHUT'HHANA, CYIIECTBEHHBIX C TOUYKH 3PEHHS HCCIEAYEMOH OIepanyy 1
OHa TO3BOJISIET YCTPAHUTH NPOOJIEMBI, MPUCYIINE NPOBEACHHUIO HCCIICTAOBAHMN HAa pPEajbHBIX OOBEKTaX.
Cratpst MOXKeT OBITh MTOJIE3HA ISl TUCCEPTAHTOB, JOKTOPAHTOB .
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SUSA SOHORININ TARIXi VO ONUN TODRIiSI MOSOLOLORI
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HUCTOPUA T'OPOJA HIYIIA U BOITPOCHI EI'O IPEITIOJIABAHU A

Intigam Hilal Jabrayilov
doctor of sciences in pedagogy, professor,
head of the department of Theory and history of education
at the Institute of Education of the Republic of Azerbaijan

THE HISTORY OF THE CITY OF SHUSHA AND QUESTIONS OF ITS TEACHING

Xiilasa. Moaqalada, ilk novbado, Susa soharinin tarixinden bohs edilmis, onun yaranmasi, inkisafi mo-
salalari Oyronilmisdir. Tarixden malumdur ki, Susa sohori on qodim zamanlardan Azorbaycan tiirklorinin ya-
sadig1 arazi olmusdur. Bu soharin zongin maddi, monavi modaniyyat niimunslori Voton tarixinin milli sarve-
tidir. Boytik inkisaf yolu kegmis bu sohar bir miiddat ermani tocaviiziine, isgala moruz qalsa da Azarbaycan
xalqr tarixi yurd yeri olan Susani diisman isgalindan azad etmisdir. Bu giin Susa azaddir.

Tadqiqatlar gostarir ki, bu soharin tarixinin tadrisi imkanlari da genisdir. Sagirdlarin vatanparvarlik ru-
hunda tarbiyssinds Susa soharinin tarixinin derindon dyranilmasinin bdyiik shamiyyati vardir. Magalods bu
mosalalar shato olunmusdur.

Agar sézlar: Susa sohori, madaniyyat paytaxt:, Azarbaycan tarixi, tarixin tadqiqi va tadrisi, milli dayar,
tohsil, sagird, malani irs, Qarabag, abidalar, soxsiyyat

Pe3tome. [Ipexre Bcero, B cTathe paccMarpuBaetcst cTopus ropoaa llyma, ero craHoBieHue u pas-
ButHe. U3 ucropun m3BecTHO, 4to ropon Llyma ¢ apeBHUX BpeMeH ObLT 3acesieH a3epOalinKaHCKUMU TIOp-
kamu. boraras marepuanbHas M IyXOBHas KyJbTypa 3TOTO TOpOJa SIBISETCS HAIIMOHAIBHBIM JIOCTOSHHEM
HUCTOPUU CTpaHbl. XOTSI 3TOT TOPOA, HOJYYMBIIMK OOJNBIIOE Pa3BUTHE, HEKOTOPOE BpEeMs MOJABEpPrajcs
apMSIHCKOW arpeccHu M OKKYIMaIlMH, a3epOaif/UKaHCKUH Hapoa OCBOOOIMI CBOIO HMCTOPHYECKYIO POIMHY
[yma ot Bpaxkeckoit okkynaruu. Cerogus Lllymra ceoboaen.

HccnenoBanusi mMoKasbIBalOT, YTO €CTh MHOTO BO3MOXKHOCTEH HpPENoAaBaTh UCTOPHUIO 3TOTO ropoja.
VYranybnennoe uzydenue uctopuu llymm mmeer Ooinplioe 3HaYEHHWE B BOCHHMTAHMM yYallUXCS B JyXe
naTpuotu3ma. CTaTbs OCBEIIAET STH BOIPOCHL.

Knwouesvie cnosa: 2opoo Lllywa, kyremypuas cmoauya, ucmopus Azepbatiodxcana, ucciedosanue u
npenooaganue UCMOpUl, HAYUOHATbHASL YEHHOCHb, 00pa306anue, Yuawuiics, KyIbmypHoe Hacreoue,
Kapabax, namamuuxu, 1uyHocms
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Susa saharinin tarixi va onun tadrisi masalalari

Summary. First of all, the article discusses the history of the city of Shusha, its formation and
development. It is known from history that the city of Shusha has been inhabited by Azerbaijani Turks since
ancient times. The rich material and spiritual culture of this city is a national treasure of the country's history.
Although this city, which received great development, was subjected to Armenian aggression and occupation
for some time, the Azerbaijani people liberated their historical homeland Shusha from enemy occupation.

Today Shusha is free.

Research shows that there are many opportunities to teach the history of this city. An in-depth study of
the history of Shush is of great importance in educating students in the spirit of patriotism. The article

highlights these issues.

Key words: Shusha city, capital of culture, history of Azerbaijan, history research and teaching,
national value, education, student, cultural heritage, Karabakh, monuments, personality

Azorbaycanin ¢oxasrlik tarixinds 6ziins-
moxsus yeri vo rolu olan sohorlordon biri do
Susa sohoridir. Susa sohori xalqumizin qlirur
moanbayi, madaniyyat markazi, elm, sanat ocagi,
gohromanliq diyar1 kimi taninir.

Tarixi manbalords gostarilir ki, Susa qala-
sinin asas1 XVIII yiizilliyin ortalarinda — 1750-
1751-ci illords Qarabag xan1 Ponaholi xan toro-
findon qoyulmusdur. Susa gala-saharinin dagliq
orazido yaradilmasi heg¢ do tosadiifi deyildi. Ta-
rixdon malumdur ki, Nadir sah imperiyas1 (Of-
sarlar) pargalanib dagilandan sonra Azarbaycan
orazisinds yeni miistoqil dévlatlor — xanhqlar
yaranmaga basladi. Belo bir dévrdo Azorbayca-
nin simal hissasindo yaranan yeni dovlatlordan
biri do Qarabag xanlhigi (1747-1822) idi. Bu
xanlig1 Panahali xan yaratmisdi.

Molumdur ki, Ofsarlar imperiyast zama-
ninda Qarabag boylorbaylik statusunda idi vo
Tobriz gohorino tabe idi. Imperiya dagilandan
sonra Qarabag xanlig1 miistaqil dovlat kimi elan
edilorkan sosial-igtisadi morkaz rolunu oynayan,
eyni zamanda, cografi baximdan tohliikasiz yer-
do olan sohor yox idi.

Ponahali xan, ilk novbado, 6ziino tohliiko-
siz yerdo paytaxt segmoli idi. Ovvalco Qarabag-
da xanligim markozi kimi Kabirli mahalinda Ba-
yat qalasinin tikilmoasi (1748-ci ildo) planlasdi-
rildi. Tezliklo xanin amri icra olundu. Lakin
1751-ci ilds iso Bayat galasina nisbaton daha da
mohkomlondirilmis Sahbulaq qalasi (Sahbulaq
yaylagi yaxiliginda) tikildi. Bu qalanin da olve-
risli cografi movqgeyi olmadigina géra Ponahali
xan xanligin morkazinin daha tohliikosiz yera
kociiriilmasinin vacibliyini nazoro alaraq qisa
miiddoatdo hiindiir, sildirnm dag istiindo (doniz
soviyyasindon 1800 metr yiiksoklikda) yeni bir
galanin tikilmasini amr etdi. Bu gala hom do
Susa adi ilo taninmaga bagladi. Eyni zamanda,
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xanin sarafina Ponahabad adlandirilird1 [7; 12;
13]. Qeyd edok ki, Susa sozii tiirk tayfalar1 adi
va tiirk sozlori ils izah olunur. Bazi manbalara
gora Susa soziiniin Azarbaycanda skiflora (iskit-
lor) moxsus oldugu qgeyd edilir. Elmi aragdirma-
larda Susa soziiniin sis, siso sozlori ilo bagli ol-
dugu gostarilir. Qala sis qayalar tizorinds yerlos-
diyi tigiin bela adlandirilmigdir. Bunlarla yanas,
Susa s6zii halo an gqodim zamanlarda (e.o 1V asr-
do), Makedoniyali isgondarin dovriinde méveud
olmus Su qalasinin adi ilo olagalondirilir va
geyd edilir ki, bu qala M. Isgandars qars1 miiba-
rizo moagsadils tikilmis vo tiirk sarkardasi Sunun
sarafina adlandirilmisdir. Basqa bir versiya bu-
dur ki, xalq ofsanalorinds bu yerlarin suyu, ha-
vasi saf va sofali olduguna gora Susa (siiso) ad-
landirilmisdir. Fikrimizco, Susa soziiniin tiirk
tayfalarinin adi, tiirk sézlori ilo izah1 daha ¢ox
inandirict hesab edilo bilor. Monbolordo Susa
admin avvallor do mévcud oldugu qeyd edilir
[4;5]. Qeyd edok ki, Susa Qarabag xanliginin
paytaxti vo xanligdan sonraki dovrds do azomat-
li sohar kimi boylik inkisaf yolu kegmisdir.

Holo xanliglar dovriindo burada 2 bdyiik
mohallo vardi: agag1 vo yuxart mahoallo. Bu mo-
hallolor 6zlari do hissalora boliinmiisdi. Asagi
mohoallo 9, yuxart mahallo 8 mahalladan ibarat
idi. Asagi mohollolor belo adlanirdi: Seyidli,
Culfalar, Quyuluqg, Cuxur, Dérdlor, Haci Yusif-
li, Dord ginar, Col gala, Dordlar qurdu, Qurdlar.
Yuxar1 mohollolor iso bunlar idi: Saath, Kogorli,
Mamayi, Xoca Morcanli, Domirgilor, Hamam-
gabagi, Merdinli, Tozo mahallo.

XVII-XVIII yiizilliklor Qarabag xanligi-
nin ¢igoklonma dovrii olmus vo homin dovrdes
Susada ¢oxlu memarliq binalari, mascidlor, ma-
likano tipli evlor tikilmisdir. Holo Ponahali xa-
nin dovriinds Conubi Azorbaycandan — Tobriz
va Ordabildan, elaca do digar sahorlordon Susa-
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ya moshur ustalar dovat olunmus vo onlar da sa-
raylar, yeni binalar tikirdilor. Susa galasinin Iro-
van vo Gonco adlanan iki gapist vardi. Soharin
stiratlo inkisafi burada ohalinin do artimina tasir
gostorirdi. 1795-ci ilin molumatina géra Susada
10 mindan ¢ox ohali yasayirdi. Susadaki isa bu-
lag1 bolgonin nadir incilorindan biridir. Tadqi-
gatlara gora holo XVIII yiizillikdo Isa adl1 okingi
ilk dofo bulagi galin mesalikdo askar etmis vo
bulaq onun sarafins adlandirilmisdir [10].

Tadqiqatlar gostorir ki, Susanin har bir mo-
hollasi 6zlitylindo bir icmami birlosdirirdi. Mo-
hallalords moscidlor, moaktab vo ya modrasaler,
hamam, ticarat markazi, bulaglar, yag lampasi ilo
isiglandirilan kiigalor (soharda 30-a godor bels
lampa vardi) Susanin imumi gorkomina 6ziine-
MoXsus yarasiq verir, ona marag artirirdi.

Susanin Cidir diizii halo 0 zaman tarixi yer
kimi moghur idi. Bura idman yariglarinin, o ctim-
lodon at yariglarmim kegirildiyi vo ohalinin ok-
sariyyatinin istirahat yeri, adobi-badii musigi mac-
lislorinin togkil olundugu makan kimi taninirdi.

Susa sohari tarixon Azorbaycanin ictimai-
siyasi, iqtisadi-modoni hoyatinda son doraca
ohomiyyatli rol oynamigdir. Yeni yaranan dovr-
do Susada 162 ailo yasamis vo onlarin hamisi
azorbaycanli olmusdur. XVIII yiizilliyin sonu,
XIX yiizilliyin ovvallorinda otraf bolgalordan
Susaya golmasi hesabina ohalinin sayr 10 min-
don ¢ox olmusdur. Bunlarin da hamisi azorbay-
canl idi.

Tarixdon moalumdur ki, XVIII yiizilliyin
sonu, XIX yiizilliyin avvallorinds Rusiya impe-
riyasinin Conubi Qafgaz1 olo kegirmok ugrunda
miibarizasi Qarabag bolgasindo da sabitliyi poz-
mus, ictimai-siyasi voziyyati xeyli miirokkoblos-
dirmisdi. Rusiya imperiyasi ilo Qacarlar arasin-
da miharibolor faktik olarag Azorbaycanin par-
calanmasina sobob olmus, Simali Azorbaycan
Rusiyanin miistomlokasina gevrilmisdir. 1828-cCi
ildo Rusiyanin Qacarlarla bagladigi Tiirkmon-
cay vo 1829-cu ildo Osmanlilarla bagladigi
9dirno miigavilssindon sonra Conubi Qafgaza
xeyli sayda ermoni ailolori kogiiriildii. Monbalo-
rin molumatina goro 1828-1830-cu illords iran-
dan 40 min, Osmanlidan 90 min, o ciimlodon
Qarabaga 18 min ermani kogiiriilmiisdii. Bu er-
monilor Qarabagda yasayan bazi Xristian alban-
larin ermoanilogdirilmasine do ¢alisirdilar. Bu,
xususilo 1836-c1 ildo Qarabagdaki Alban kilss-
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sinin ¢ar hokumati toroafindon logvindon sonra
daha ¢ox nozoras carpirdi.

Basqa Olkolordon ermoanilorin Qarabaga
kogiirtilmasi burada, o ciimladon Susada galocok
facialorin asasini qoydu. Car Rusiyasi Canubi
Qafqazda isgal¢1, miistomlokagi, zorak: xristian-
lagdirma siyasati yeridirdi. Susa saharinin inzi-
bati statusunun va demografik vaziyystinin do-
yismosi bunun mantigi naticasi idi.

Qarabag xanlhigi 1822-ci ildo logv edildi
Vo Susa sohari yeni yaradilmis Qarabag oyaloti-
nin markoazi oldu. 1840-c1 ilds iSa Susa qozasi
yaradildi vo Susa qaza moarkazins gevrildi.

XIX yiizilliyin 70-80-ci illarinds Susa so-
naye miiossisalarinin, fabrik vo zavodlarin mey-
dana gealmasi burada shalinin saymin artimina
da ciddi tesir gostordi. Belo ki, is¢i qiivvasing
olan talobat gohar ohalisinin artmasinda miihiim
rol oynadi. 1917-ci ildo Susa shalisinin sayi
43.869 nofor idi. Aragdirmalar gostarir Ki, bu ar-
tim tokco azorbaycanlilarin hesabina olmamisdi.
Car hokumatinin hoyata kegirdiyi kdglirma siya-
sati naticasindo ermonilor bu bolgoys kogiiriil-
miis vo belaliklo, siiratli ohali artimi miisayiot
olunmusdu. Ermonilarin bu orazilora kogiiriil-
mosi bolgenin xristianlagdirilmasi, ermanilarin
vasitosilo burada ¢arizmin maraqglarmnin rahathig-
la tomin edilmosi idi. Bu siyasat naticasinda XX
yuzilliyin avvallorinda ermonilarin azarbaycan-
lilara qars1 agkar sokildo soyqirim toratmosine
zomin yaradirdi. XX yiizilliyin avvallorinds
azorbaycanlilara qars1 hoyata kecirilon repressi-
yalar bu bolgodo do azorbaycanlilarin saymnin
todricon azalmasina tosir gostorirdi. Azorbay-
canlilarin miiayyoan hissosi bu yasayis yerlorini
mochuran tork edir, ¢ixis yolunu hotta Irana,
Tiirkiyoys getmokdo goriirdiilor. Azarbaycanin
boyiik yazicist M.S. Ordubadi XX yiizilliyin av-
vallorinds azorbaycanlilara qarsi toradilon soy-
qurimlarla bagh “Qanli illor” asarindo genis mo-
lumat verir. Bu asords ermanilorin toratdiklori
vahsiliklords rus qosunlarinin da istirak¢i oldu-
gu gostarilir. Osardoki molumatlarin canli sahid-
lorin dili ilo verilmasi ¢ox tasirlidir. Qeyd edok
ki, Susa sohori ham do belo bir miirokkab icti-
mai-siyasi soraitdo yasamisdir. Azarbaycanlilara
gars1 soyqirimlar Azarbaycan Xalq Cimhuriy-
yati dovriindo do davam etdi. O zaman Qarabag-
da va onun siyasi markoazi olan Susada voziyyati
normallagdirmagq, soyqirimlarin qarsisin1 almagq,
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AXC-nin real hakimiyyatini burada tomin etmoak
iiclin Qarabag general Qubernatorlugu (15 yan-
var 1919) yaradilmisdi. Bu qubernatorluq Susa,
Cavangir, Cobrayil vo Zangazur gozalarini shata
edirdi. General-qubernator toyin edilon Xosrov
Sultanovun gordiiyii todbirlor noticasinds bura-
da bir miiddat nisbi sakitlik barpa olunmusdu.
Lakin ¢ox kegmadi Ki, ermani xayanatkarlar1 ye-
nidon foallasmis vo burada vohsiliklor toratmis-
lor. 1920-ci il martin 22-don baglayaraq ermani-
lor Qarabagda vo onun bas sohari olan Susada
yenidon hiicumlarini giiclondirdilor. Qarabagda
toradilon separatg1 qiyamlar vo azorbaycanlilara
garst repressiyalar, soyqirimlar AXC hokumati-
nin stiqutunu stiratlondirdi.

Tarixi monbolor gostorir Ki, sovet haki-
miyyoti dovriinds do ermanilor homiso separat-
¢1, xayanatkar movqgeds olmus, hamisa tariximi-
zi, madaniyyatimizi saxtalasdirmaga, mohv et-
moys, dogma torpaqlarimizi monimsamays
cohdlor etmislor. Ermonilor 3 dofo (1905, 1920
Vo 1992-ci illordo) Susani yandirmis vo Azar-
baycan tarixinin izlorini itirmays calismislar.
Lakin xalqimiz bu dogma soharini diigman pan-
casindon qurtara bilmis, onun tarixiliyini, milli
iislubunu qoruyub saxlamaga nail olmusdur.

Sovet hakimiyyati illorinds Susa sohorinin
inzibati statusu bir ne¢o dofo doyismisdir. Sovet
hakimiyyatinin ilk illorindo Susa Qarabagin in-
zibati morkozi funksiyasini yerino yetirirdi. La-
kin 7 iyul 1923-cii ildo Dagliq Qarabag Muxtar
Vilayati yaradilarkon vilayat morkazi kimi Susa
deyil, Xankandi nazords tutuldu. Qafqaz biirosu
Susa sohorinin do Dagliq Qarabag Muxtar Vila-
yatinin torkibina verilmosins nail olur. Susanin
boyiik bir arazisinin inzibati morkoaz statusundan
mohrum edilmoasi aslinds ermani hiylogorliyinin
torkib hissasi idi. Ermonilor separatgi planlarini
Xankandids daha asan hoyata kegira bilacoklori-
no amin idilor. Cox kegmadi ki, Susa eyni adli
rayonun 12 konddan ibarst Malibayli Volostu-
nun morkazino ¢evrildi. Xankondinin moarkaz
kimi se¢ilmasi Susan1 bolganin markazi rolunda
¢ixis etmasi statusundan rosmi sokildo moahrum
etdi. 1963-cii ildo Susa rayonu da logv edildi va
0, Xankandi rayonunun (ermonilor o zaman
Xankondi adinin da doyismasins nail olmus, onu
Stepanakert adlandirmisdilar) torkibina gatildi.
Yalniz 1965-ci ilds yanvarin 6-da Susanin rayon
statusu yenidon barpa edilmisdi.
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Susa saharinin tarixi va onun tadrisi masalalari

1970-ci illordo Azorbaycan hékumati Su-
saya digget vo qaygini artirdi. Homin dovrds
respublika rohbori imummilli lider Heydar Oli-
yevin rahbarliyilo Susanin sosial-igtisadi inkisa-
finin stiratlondirilmasi, tarixi-memarliq abidslo-
rinin qorunmasi, yeni sanat ocaqlarinin yaradil-
masi, borpa Vo tikinti islorinin aparilmasi ilo
bagli todbirlor goriildii.

1977-ci ilds verilon 2 miihiim gorar (Susa-
nin sosial-madani inkisafi vo Susanin tarixi-me-
marliq qoruguna ¢evrilmasi ilo bagli) nainki Su-
sanin, biitovlikdo Azorbaycanin tarixindo mii-
hiim hadisa oldu va bu gararlar goalocokds bolge-
nin milli simasinin qorunub saxlanilmasinda ¢ox
ohamiyyatli rol oynadi. Uzeyir Haciboyli, Biil-
biil, Xursudbanu Natovan vo Mir Mdhsiin Nov-
vabin ev muzeylarinin togkil olunmasi, 1982-Ci
ildo hiindiirliiyii 20 metr olan Molla Ponah Va-
gifin mogbarasinin agilmasi Azorbaycanda tar,
kamanga, nagara vo S. musiqi alatlori istehsal
edon yegans Sarg Milli musiqi alstlor fabrikinin
istifadoyo verilmosi Susanin moadani hoyatinin
inkisafinda miihiim rol oynadi.

1980-ci illorin ikinci yarisindan etibaron
Sovet Ittifaq1 tonozziil prosesini yasayirdi. Er-
moni separat¢ilart homin dovrdo daha da foal-
lasmisdilar. Onlar yena do Azorbaycana qarsi
orazi iddialart ilo ¢ixis edir, onlart 6z dogma
yurdlarinda didorgin salir vo gotliamlar toradir-
dilor. Qarbi Azaorbaycanda (indiki Ermanistan)
yasayan soydaslarimiz 6z dogma yurdlarindan
cixarildilar. Onlar faktik olaraq deportasiyaya,
repressiyaya, soyqirimlara moruz qaldilar. He-
min dovrds Qarabagda, Susada da azarbaycanli-
lar ermanilarin va onlarin havadarlarinin tozyig-
loring, togiblorine moruz qaldilar. 1991-ci ilds
Azarbaycan miistaqillik alds etdikdon vo Sovet
Ittifaqr dagildigdan sonra ermoni tocaviizkarlari
daha da azgmlasdilar. Belo bir vaxtda aslinds
Qarabag miiharibasi baglandi. Ermonilor Qara-
bag bolgasini, o climlodon Susani isgal etmok
liclin etnik tomizlomo omoliyyati aparirdilar.
1992-ci il fevralin 25-don 26-na kegan geca Xo-
calida soyqirim toratdilor. 1992-ci il maym 8-do
iSo havadarlarinin dostoyi vo xaricdon gatirdik-
lori muzdurlarin istiraki ilo Susani isgal etdilar.
O zaman 289 kv.km arazisi, 1 sohar, 30 kanddon
ibarat olan Susa rayonunda 25 min ohali yasa-
yirdi. Susa ugrunda doéyitislords 195 nafari sohid
oldu, 102 nafor yaralandi, 58 nofar itkin diisdii.
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Ermonilor torofindon osir goétiiriilon 114 nafor
azorbaycanli Susa hobsxanasina salinmis vo bir
miiddatdon sonra xiisusi qoddarlilqa, an agir is-
goncalora maruz qalaraq gotlo yetirildilor. isgal
naticasinds Susanin maddi vo monavi abidalori
dagidildi, yandirildi. Hom do ¢ox giymatli nadir
osyalar1, ogurladiglart etnoqrafik abidslor, das-
qasla bazadilmis osyalar, giymatli gadim Xalga-
lar, kilimlor, nadir ¢iraq, tarix muzeyindon,
N.M. Novvabin, Biilbiilin ev muzeyindon do-
yarli madaniyyat niimunalori, rasm va heykalta-
rashiq asarlorini vo s. garat etdilor. O zaman bu-
rada, Susa galasi da daxil olmagqla, 600 dini, ta-
rixi vo modoani abids vardi. Azarbaycan abidals-
rinin mohv edilmasi va ermanilogdirilmasi pro-
sesi planli, magsadli sokilda aparilmaga baglan-
di. Ermonilor Susada 7 moktobagador usaq
muassisasi, 25 timumtahsil moktabi, 4 texnikum
(madoni-maarif, kond tosarriifatt kolleclori), 8
modoaniyyat evi, 17 klub, 31 kitabxana, 4 kino-
teatr, 3 muzey voa sorq musiqi alatlori fabrikini,
5 madaniyyat va istirahot parkini, 2 sanatoriya,
turist bazasini, 2 mehmanxanani va S. Kimi tarixi
yerlari, madoniyyat niimunslorini mahv etdilor.

Susanin isgali naticasindo didargin diigon
soydaslarimiz Azarbaycanin 59 rayonunda 700
yasayls montagoasindo moskunlagsmaga macburi
oldular.

Susa sohari Qarabagin isgal olunmus digor
bolgalari kimi 2020-ci ilodok diismon tapdagin-
da, “osirlikde” qaldi. Isgal dovriindo (1992-
2020) ermonilar no godor ¢aligsalar da, soharin
milli simasini tam mohv eda bilmadilor.

Umummilli lider Heydor Oliyev “Kigik
Paris”, “Qafgazin sonat mabadi”, “Sorgin kon-
servatoriyas1” adlandirilan Susa hagqinda dani-
sarkon haqli olaraq onun Azarbaycan {igiin miis-
tosna shomiyyatini har zaman geyd edir va “Su-
sasiz Qarabag, Qarabagsiz iso Umumiyyatlo,
Azorbaycan yoxdur” deyirdi. 2020-ci ilin 27
sentyabrindan baslanan vo 10 noyabrda basa ca-
tan II Qarabag miiharibasinds (Vaton miiharibs-
si) Azaorbaycan Respublikasinin Prezidenti Mii-
zoffor Ali Bas Komandan Ilham Bliyevin roh-
borliyi altinda Azarbaycan Silahli Qiivvalari is-
galda olan arazilorimizi, o ciimlodon Susani diis-
mon tapdagindan azad etdi. Noyabrin 8-do Susa
sohori ermoni isgal¢ilarindan tomizlondi. Olko
prezidenti ilTham Oliyevin Susa azad edilon giin
hor bir Azarbaycan votondasinin galbini qiirurla
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dolduran, sevinc goz yaslarina qorq edon, boyiik
tarixi ohomiyyat kosb edon miiracistinds ifads
etdiyi fikirlor heg zaman yaddan ¢ixmayacagq:

“Oziz Susa, soh azadsan!

Oziz Susa, biz qayitmisiq!

Oziz Susa, biz soni dirgaldacayik!

Susa bizimdir, Qarabag bizimdir, Qarabag
Azorbaycandir!” [6; 8].

Susanin isgaldan azad edilmasi elo boyiik
zoforin qazanilmasi demok idi. Ona gora do 6lko
prezidenti ilham Oliyevin sarencami ilo 8 no-
yabr Zafor Giinii, Qalobs giinii elan edildi[2].
Homin giin Azarbaycan tarixinin on sorofli giin-
larindon biri kimi yaddaslara obadi yazildi. Su-
sanin diismon qiivvalarindon azad edilmasi pro-
sesi 0zli boyiik bir tarixdir. Yiingiil silahlarla
silahlanmis Azarbaycan doyiisciilorinin sildirim
gayalar1 kegarak, hotta olbayaxa doyiiso girorok
dogma soharimizi azad etmolori diinya horb tari-
xinda 6yranilir. Azarbaycan ogullari diinya horb
tarixino yeni sohifolor yazmagqla yeni doyiis me-
todlarini, gohromanliq niimunalarini gostardilor.

Olko prezidenti Ilham Oliyevin 07 may
2021-ci il tarixli soroncamu ilo Susa Azarbaycan
madaniyyatinin paytaxti, 05 yanvar 2022-ci il
tarixli soroncamu ilo 2022-ci il Azorbaycan Res-
publikasinda “Susa ili” elan edilmisdir [1;3;16].
Bu da respublika prezidentinin Vaton tarixi vo
modoniyyatino gostordiyi diggst vo qayginin,
vatonpoarvarliyin parlaq niimunosi kimi geyd
olunmalidir. Eyni zamanda, 15 yanvar 2021-ci
ildo Tiirkiyo Respublikasi ilo Azorbaycan Res-
publikas1 arasindaki miittofiglik miinasibatlori
hagqinda Susa Boyannamosinin imzalanmasi,
Beynolxalqg Tirk Modoniyyati  Toskilatina
(TURKSOQY) iizv dlkalarin Modoniyyot Nazirlo-
rinin Daimi Surasimin 31 mart 2022-ci il tarixdo
Bursa sohoarinds kegirilon fovgalads iclasinin qo-
rar1 ilo 2023-cii ilin Susa sohorinin Tiirk diinya-
sinin madaniyyst paytaxti elan edilmosi, Zafor
qurultayr adlandirilan Diinya azorbaycanlilarmimn
V qurultayinin Susa soharinds kegirilmoasi (22-23
aprel 2022-ci il) qiirurvericidir [9; 14; 16; 17].

Tarixi monbalor gostarir ki, Susa hagige-
ton madaniyyat morkozi olmus vo bu giin do
dovlatimizin madoniyyat paytaxt: kimi milli-ta-
rixi ananoalori davam etdirmoys layiqdir. Tarixon
Susada formalagmis modoni irs xalqumizin an
zongin milli sorvati kimi ¢ox qiymatlidir. Bu
modoni irs milli ruhlu yeni nasillorin formalas-
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dirilmasinda miithiim shomiyyat kasb edir. Bura-
da dogulmus, yasamis gérkomli elm, tohsil, mo-
doaniyyat xadimlarinin hor birinin hayati, faaliy-
yati milli doyor niimunosidir [7;11;12;13;14].
Bu baximdan Susanin tarixi milli sarvatimizdir.
Bu sorvatlo tanig olmagq, onun incaliklorina ba-
lad olmag, onu bilik xazinasi Kimi moanimss-
moak, qorumaq, goalocak nasillora ¢atdirmaq mil-
li-manovi keyfiyyatdir. Miasir dovrde milli ruh-
lu soxsiyyatin formalasmasi da tobii ki, milli-
monavi keyfiyyatlori no doracads 6ziinds oks et-
dirmasila bilavasito baglidir. Tarix har bir insa-
nin milli ruhunun dasiyicisidir. Tarixi dayarlor
soxsiyyati, milli kimliyi formalagdiran miihiim
vasitadir. Bu baximdan Susa soharinin tarixi, o
ciimlodon madaniyyat, tahsil, moktob vo peda-
qoji fikir tarixinin darindan 6yranilmasi, tadqiqi
vo tadrisi miihiim ohomiyyat dasiyir. Umumtoh-
sil, ali vo orta ixtisas moktablorinds ictimai-hu-
manitar fonlorin bu baximdan genis imkanlar
vardir. Xiisusilo Azarbaycan tarixinin tadrisinda
Susa sohorinin tarixinin darindon Gyronilmasi
imkanlar1 daha genisdir. Umumtohsil moktoblo-
rinin 5-11-ci siniflori Ggiin Azorbaycan tarixi
dorsliklori, miivafiq todris resurslari Susanin
tarixi ilo bagli zongin informasiya moanbayidir.
Todris prosesinds 6yranmo miihitinin somarali
toskili, sagirdlarin tarixi manbalor tizro miistaqil

9dabiyyat:

Susa saharinin tarixi va onun tadrisi masalalari

isa calb edilmasi Susanin kegmisini, bu giiniinii
daha darindon Gyranmays, biitdvliikkdo onlarin
Voton tarixi vo madaniyyatina sevgi, maraq his-
sinin, milli ruhunun, saxsiyyatinin formalasmasi
Vo inkisafina ciddi tosir gostarir.

Problemin aktualhi@l. Susa sohori tarixon
Azorbaycanin sosial-igtisadi, elm, tahsil, madaniyyat
morkozi kimi g6hrat tapmigdir. Bu giin hamin anans-
lor qorunur, inkisaf etdirilir. Bu sohori milli sarveot
kimi qorumaq, onun tarixini dyronmok milli tarixi
yaddagimizin moéhkamlandirilmasi, nasillarimizin
torpaga, yurda, vatonos, dovlats bagliliginin daha da
dorinlasdirilmasi ii¢iin ¢ox vacibdir vo aktualdir.

Problemin elmi yeniliyi. Mogalodo Susa so-
horinin yaranmasi vo inkisafi, Azorbaycanin moadani
hoyatindaki rolu, XX yiizilliyin sonlarinda ermani
tacaviiziine moruz qalmasi vo xalqin, dévlatin, ordu-
nun giici ils iggaldan azad edilmoasi masalalori ardi-
cil olaraq sorh edilir, tohlil vo timumilosdirmalor
aparilir. Burada Susa tarixinin sagirdloro dyradilmasi
imkanlart da diqqoto gatdirilir, onun vatonparvarlik
torbiyasine tosir giicii asaslandirilir.

Problemin praktik ahamiyyati. Mogalodo
oksini tapmug ideyalar, olds edilmis naticolor Susa
soharinin va biitdvliikdo Azarbaycan tarixinin darin-
don Syranilmasi tiglin shamiyyatlidir. EImi naticalor-
don miivafiq problemlor {izro todgigatlarda, dorslik
Vo dors vesaitlorinin hazirlanmasinda, todris prose-
sinda, dorsdonkanar todbirlords istifado oluna bilor.
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