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Beryn

Opnnieto i3 ¢GopM poOOTH i3 IHTEIEKTyalbHO O0AApPOBAHOIO MOJIOJIIO €
Mana akagemiss HayKk YKpaiHM Je BUXOBaHO 0arato TBOpPYMX IHAMBIAYYyMIB —
MalHOyTHIX BYCHHX Ta JIEpKaBHHUX Ais4iB. Mama akageMis Hayk Ykpaiuum ( mami
MAH ) — 3aranpHOJEep)XaBHHH HayKOBO-TPOMAJICHKHH IIPOEKT, CIPSAMOBAHUI Ha
MOIIYK, IITPUMKY, CIPHSHHA TBOPYOMY pO3BHUTKY OOIapoBaHHX, 3IIOHUX 0
HAYKOBOI JiSTBHOCTI YUHIB.

MAH opranizoBaHo MiHiCTepCTBOM OCBITH YKpaiHH Ta AKaneMmi€ro Hayk
Vxkpaian (ITocranoBa Komerii MinicrepctBa ocBitm Ykpainm Big 22.12.93 p.
Nel19/3-9 ta Tlpesumii Axamemii Hayk Ykpainm Ne351). OcsitHi 3aBmaHHS, IO
noknazeHi Ha MAH Bu3Hawarotbest JleprkaBHOIO HayKOBOIO mporpamoro “ OcBiTa
Vxkpaiam XXI cromiTrs 7, ska 3aTBep/pkeHa TocTaHOBOIO Kabinery MiHicTpiB
VYxpainu Ne896 Bin 3.11.93 p., a came:

— BUSIBJIATH, PO3BUBATH 1 MIITPUMYBATH TAJIAaHTH Ta 00apyBaHHs

YUYHIBCHKOT MOJIO/I;

— BUXOBAHHs CBIJIOMOT0 TpOMa/isHUHA Y KpalHu;

— Tpornarasja HayKOBUX JOCIIDKCHb YUHIB, CTYICHTIB Ta 3aXHCT 1X
aBTOPCBHKHX IIPaB Ta IHTEPECIB;

— CTBOPEHHSI yMOB JUJIsl TBOPYOTO, IHTEJIEKTYaJIbHOTO, lyXOBHOTO
CaMOB/IOCKOHAJIEHHs 0COOMCTOCTI, (POPMYBaHHS y MOJIOAI BMIHb Ta
HaBUYOK KYJIbTYpH HAYKOBOTO JOCIIIKEHHS;

— 3aJI0BOJICHHS TOTped ocoOucTocTi B NpodeciiiHOMy caMOBH3HAUYCHHS
Ta TBOPUiN camopeaizariii.

Ockinbku Mana akaziemist Hayk YKpaiHH € TBOPYUM 00'€JHaHHSIM MOJIOJI,
ke 3abesneuye I1 IHTENEKTyaJbHUH 1 IyXOBHHMH pO3BHUTOK, IIJrOTOBKY JO
aKTMBHOI JISTIBHOCTI B Taily3l HayKH Ta CHpUSE€ CaMOBH3HA4YE€HHIO B MailOyTHIH
npodecii, MiHICTp OCBITH 1 HayKH YKpaiHU IIOPIYHO BUAAE HAKa3 IPO MPOBEACHHS
BceykpaiHChbKOT0 KOHKYPCY-3aXHCTY HayKOBO-IOCTIJHUILKUX poOiT wieniB Maioi
akazeMii Hayk YKpaiHu.

[TomoxxeHHS TIPO eTamy KOHKYPCIB-3aXHCTIB, CIIOCIO pO3TIILy HAyKOBO-
JIOCTITHUIBKUX poOiT, 0a30Bi HAyKOBI HampsMH Ta Npodimi, BiAMOBiZAIBHI
CTPYKTYPH i 3a0X0UCHHS PETIIAMEHTYIOTHCSI BiIITOBITHUM HAaKa30M MiHICTpa OCBITH
1 Hayku YKpaiHu.

Juis minBumeHHS 00’ €KTHBHOCTI MiJ 9Yac aHalizy KOHKYPCHHX poOIT i
BHU3HAYCHHS TEPEMOXKIIB KOHKYpCY HeoOXimHa yHi(ikaris BUMOT i MiIXOHMiB IO
MATOTOBKH, HAITUCAHHS 1 3aXUCTY HayKOBO-TOCIITHUIIBKUX POOIT.

Ane me He O3Ha4Yae, IO HAYKOBO-JOCIIAHUIBKA poOoTa, sKa
NPE/CTABISIETbCI HAa KOHKYPC, OOMEXY€TbCS paMKaMu II€BHHX TEMaTHK.
IHBapiaHTHICT CHpPOILY€E TMOPIBHAHHSA pPOOIT, a BapiaTHBHICTH BiATBOPIOE
KOHIICTII[IFO JOCTiHHUKA. B OCHOBI pOOOTH Ma€ Jie)kaTH TEBHA HAayKoBa iges, a
aBTOP TOBHHEH BiZIOOpPa3HUTH B Hil BIaCHY MO3MILIIO TOCIITHHUKA.



8 1. 3arajabHi MoJ10KeHHS

HaykoBa po6oTa — 11 caMOCTIHHO BUKOHAHE HayKOBE JOCIIKEHHS IIEBHOT
npoOJieMH, sIKe BiIIOBIIa€ HAYKOBUM NPHUHIIMIIAM, MA€ IIEBHY CTPYKTYpY, MICTUTb
pe3ysbTaT BJIacHOTO IOLIYKY, BJIACHI BHUCHOBKH. JlOCHigHMIIbKA TeMa IOBHHHA
OyTH (OCHOBHI TOJIOKEHHS 3amo3udei i3 [69] ) :

— aKTyaJbHOIO SIK 3 IPAKTUYHOI, TaK 1 3 TEOPETUYHOI TOUOK 30DY;

— IIOCHWJIBHOIO JUIsi BUKOHAHHS 3a rnepiof 2—3-piynoi podotu B MAH;

— NIEPCHEKTUBHOIO JUIS TIO/IAJIBLIOTO MPOJIOBXKEHHS POOOTH B LILOMY

HalpsIMKy B CTY/IEHTCbKOMY HayKOBOMY TOBAapHCTBI;
— JIOCTaTHBO 3a0€3MECUYCHOO Bi/IMOBITHUM IICPBHHHUM MaTepiaioMm;
— 0€3yMOBHO, 11IKaBOIO JJIsl JOCIIHUKA, 110 CTUMYJIIOE TOIIYKOBY
iHII[IaTHBY .
Hxkicne suxonanusi pobomu nepeddauac:
— OOIpyHTYBaHHS TeMH, BHOIp 00’ €KTa 1 BU3HAYCHHS METH JOCIDKCHHS;
— n100ip 1 aHaJi3 HAyKOBOI JIiTepaTypH 3 00paHoi TeMHu, po3poOKy
riInoTesHy;

— CKJIaJIaHH [IJIaHy Ta CTPYKTYpH poOoTH, po3poOKy nporpamu i miabip
METO/IB JOCIIi I3KCHHSI;

— BuKopucTanHs iHopmauii mixkaapoaHoi mepexi INTERNET Too;

— NIPOBEJICHHS JIOCII/DKEHHS 1 y3araJlbHeHHsI HOTO pe3yJIbTariB,
BHCHOBKH;

— 0OpPMIICHHS MOTITYKOBO-IOCIiAHAIIBKOT poOOTH;

— peleH3yBaHHS POOOTH, 3aXUCT OTPUMAHUX PE3YJIbTATIB.

Hanmcanns HaykoBoi poOOTH BHMarae, mepenyciM, YiTKOTO YSBICHHS IO
piBeHb PO3POOKH TeMH, SKa JOCHiKyeThCs, y Haymi. Ock doMy moTpiOHO
03HAMOMHTHCS 3 OCHOBHOIO JITEPATypOIo, IO CTOCYEThCs 00panoi Temu. Llew eran
MIPOBOIUTHCS CIJIHHO 3 HAYKOBUM KEPIBHUKOM; II€ — CBO€EpigHA CIIJIFHA TBOpYA
mpars BOX JOCHIAHWKIB — JOCBiAUeHOro i mouaTkiBi. KepiBHHK mpomoHye
MOJIOJIOMY HAayKOBIIFO HEOOXiJHY JIiTepaTypy, OpUTiHAIBHI CTAaTTi 31 CIeHialbHUX
HAayKOBUX NEPIOANYHUX BUAHb, CIIPSIMOBYE 3YCHIIIS YUHS HA MOIIYK NPaBHIBHOTO
PO3B’s13aHHSI HAYKOBOI 3a1adi, Ha BUOIp €)EKTUBHOTO Ta OOIPYHTOBAHOTO METOLY.
VYenix y HanucaHHi poOOTH 3HAYHOIO MIPOIO BHM3HAYAETHCS! YMIHHSIM IIPALIOBATHU 3
aimepamyprumu  Odxcepenamu, IO SKUX HaJleXaTb HaBUAIbHI MiAPYYHUKH,
MoHorpadii Ta HayKoBi CTaTTi y nepiogn4yHux BuaaHHsax. [lomyky wi€l siteparypu
JIOTIOMOXYTh CHCTEMaTHYHHMH Ta aiu(aBiTHUH KaTalord, a TaKoXX pi3HOMaHiTHI
0i0miorpadiuHi mKepena.

Kamanoeu nodinsitomscs na:

— andapiTHI, B SIKUX Ha3BH TBOPIB PO3TANIOBAHO B aj(aBITHOMY MOPSIAKY
BiJl TIPi3BUIIIA MTEPIIIOTO aBTOPA UM BiJl HA3BU KHUTH;

— CHCTEMAaTH4Hi, B SIKHX HAa3BM TBOPIB PO3TAIIOBAHO 32 rajly3sMH 3HaHb;

— IpeMETHI, IO MIiCTATh HAa3BH TBOPIB i3 KOHKPETHHUX TalTy3eil 3HAHb.




IcHyIOTh TakoX 4YHcenbHI OiOmiorpadivni MOBIAKOBI BUIAHHS, CIHCKH
JiTepaTypy y migpy4HHUKY, MOHOTpadii To1o.

Kpim Toro, B nepiogM4HNX BHAAHHSIX, SIK IPABHUJIO, B OCTAHHHOMY HOMEpi
KaJICH/IaPHOTO POKY BMIIIY€ThCS MOKXYHK CTAaTeH, OMyOJIIKOBaHMX YIPOJOBXK
POKYy.

JlirepaTypy, BIACYTHIO y Bamlii 0i0mioTeli, MOKHAa 3aMOBHMTH B IHIIIH
6i6umioTeri, e BoHa €, T0 MiXkO0i0ai0TeYHOMY aboHeMeHTY (ckopoueHo MBA).

EdektuBHicTh HaykoBOI poOOTH 3HAYHOIO MIPOI0 3aJIE)KHUTHh Bijl BaIIOTO
YMIHHSI OPIEHTYBATHCS B HAYKOBIH JIITEPATypi, 3 KOO BH MPALIOETE.

JlirepaTypy AOLIJIBHO 3alMCyBaTH Ha OKPEMi KapTKH, 3a3Ha4al04y BCi JaHi
PO TIPAIFo: TPI3BHIINE Ta iHIMiaM aBTOpa, HA3By MOHOTpadii, cTaTTi uM 30ipHHUKa
cTaTed, Te3, Micle, pik BHIAaHHS, HAa3BY BHIABHHIITBA YH >XypHAaJy, KiJbKICTH
CTOPIHOK, KOpPOTKHH 3MicT abo mmrTaTH. [loCHIIoE MOCTOBIPHICTH OJepiKaHUX
pe3ynbpTaTiB  KOMOIHOBaHE BHKOPHCTAaHHS [DKEpeN pI3HHX THIIB, ajie mayxe
BaXIMBO, MO0 Ii JpKepela TOYHO BiANOBIaNM IIOCTaBICHUM 3aBJAHHAM i
CHIBBIHOCHJIUCH 13 TEMOIO HAYKOBOI POOOTH.

Ak npayioeamu 3 HayKogow aimepamypoio ?

1. dns OTpUMaHHS MaKCHUMAaJbHOI KUIBKOCTI KOpPHCHOI iH(opMarii mnpu
YUTaHHI TOTPUMYHCS EBHUX HPaBHIL:

— 3’Cyli Ha3By KHUTH abo0 CTaTTi;

— 3BEpHHM yBary Ha pik BUIIyCKY Ta BHJaBHUITBO, 100 BU3HAYUTH JaBHICTh
Ta JJOCTOBIPHICTH MaTepiaiy;

— po30epuch B OCHOBHOMY 3MICTI KHUTH Ta BUAIIM (akTH, MOTPiOHI s
TBOET poOOTH;

— 3HaliaM HOBI abo cymepewrnBi (akTH, sSKi MAJSTarOTh MEpeBipll YU

KPHTHIII.

2. Ilpm pobGoTi 3 miTepaTypol0 TIOCIYTOBYHCS HESIKUMH HOpagaMu
TICHXOJIOT1B, HAITPHUKJIIA]:

— unTail 0e3 perpecii, TOOTO Meperisaaoyl ounMa TeKCT, JOKH BiH He Oyne
MPOYUTAaHUH YBECh, 1 MEPEUNTYIOUN HOTO 3HOBY MICIIS IESKOTO OCMHCIICHHS (TaKUH
croci omparfoBaHHA MaTepiairy 3a0upae 6araTo Jacy);

— YUTall He OKPEMUMH CJIOBAMH, a 3MiCTOBUMH OJIOKaMH;

— IIiJ] 9aC YUTAHHS BUIISIH KIFOYOBI CIIOBA Ta OTIOPHI MyHKTH;

— poOu miepepBH i yac poOOTH 3 JIITEpaTypOro — Micis KOKHUX 20 XBUIMH
YUTaHHA 3p00H May3y XBHJIMH Ha 5, MCIS KOXKHOI MPOYNTAHOI KHUTH BiAMOYHMBAI
20 XBHIHH.

Axicme Hayko6oi pobomu 6U3HAYACMbCA 30 MAKUMU KPUINEPIAMU

— aKTyaJIbHICTh TEMH JTOCITIKCHHS,

— CKJIQJIHICTh, IPOOJIEMHICTh, HAYKOBICTh;

— CHUCTEMHICTb 1 TOBHOTA B PO3KPHUTTI 00paHOi TeMU;

— HOBHM3HA OTPHMAaHHX PE3YJIbTATIB;

— apryMeHTOBaHICTh BUCHOBKIB;




— rPaMOTHICTh BUKJIAy Ta KyJIbTypa opopmieHus [61].

TemaTrka HayKOBO-IOCHIZHMX pOOIT HE OOMExXyeThcs. Tema Ta 3MicT
poboTu moBMHHI Bixnosizatd npodimro cexuii. Pesyneratm odopmioroTses 3a
TIEI0O K CXEMOI0, L0 1 JucepTaliiiHe JMOCTIJUKEHHS, BIANOBIAHO 10 BHMOT
Hepxaaoro cranpapry Ykpaiau JCTY 3008-95.

Ha3zeéa HaykoBoi poOOTM TIOBHHHAa OyTH JIAKOHIYHOIO, KOPOTKOIO,
BiAMOBiZaTH CyTi BHpilmIeHOi HayKoBOi mpobneMu (3aaadvi), BKAa3yBaTH Ha METY
JOCHIIJDKEHHST Ta HOro 3aBepLIeHICTb. Y Ha3Bli He CIiJi BHKOPHCTOBYBAaTH
yCKIamgHeHy TepMiHomorito. Tpeba yHWKAaTH Has3B, IO IOYMHAIOTHECS 31 CIB
«JIOCIHIKCHHST ~ MHTaHHA...», «JlOCHDKeHHS  OCAKHMX  NUIAXiB...»,  «Jleski
NHTAaHHA...», «MaTepialli IO BUBYCHHA...B, «J[0 MHTaHHA..» TOWO, B SKUX HE
BiIOWTO JOCTaTHROIO MiPOIO CYTh IMIPOOIIEMH.

Koxxna poOoTa MoBHHHA TPYHTYBATHCS HA HAYKOBii 0a3i, MaTH TIOCHIIAHHS
Ha HAyKOBY JiTepaTypy, BimoOpakaTH BIlacHY MO3WIIIO JocmigHuka. Haykosa
po0OTa NOBMHHA MaTH PELEH3I0 BiMOBIAHOTO (haxiBLs.

HaykoBa po6oTa 3a 06’eMoM He noBuHHA nepesuutyBatu 30 IpyKOBaHUX
CTOPIHOK (CITIBBIIHOLIEHHSI TEOPETHYHOT YACTHHU J10 NPaKTHYHOI nmpubiausso 1:1) i
MOBUHHA MaTH TaKy CIpPYKMYpy.

— TUTYJIbHHU apKyL;

— 3MiCT;

— Tepellik YMOBHUX TO3HAYEHb (32 HEOOXiTHOCTI);

— BCTYII;

— OCHOBHA YaCTHHA;

— BHCHOBKU;

— CITMCOK BUKOPUCTaHMX JKEPElT;

— JIo1aTKH (32 HEOOXIHOCT1).

Tumynsnuii apKyw TIOBUHEH MICTHTH HalMEHYBaHHS TEPUTOPIaJIbHOTO
Bigninenns MAH, Ha3By HAyKOBOIO BiJJIIICHHS Ta Ha3BY CEKIIiT;

— Ha3By poboTy;

— mpi3BHIIE, iM 51, 1O OATHKOBI aBTOPa, HA3BY HABYAILHOTO 3aKJajy, 1€

HaBYa€ThCS aBTOP;
— HayKOBHH CTYIiHb, BYEHE 3BaHHSI, TI0CAIY, [IPi3BUILE, M5,
1o 6aThbKOBI HAYKOBOTO KepiBHHKA (a00 KOHCYJIbTAHTA);

— Ha3By MicCTa i1 pik BUKOHAHHS.

Juist 3pyqHOCTI KOPHCTYBaHHS 3Micm TIOJAETHCS Biipasy Micis TUTYJIBHOT
CTOpIHKM pOOOTH 13 3a3HaYECHHSIM CTOpiHOK. BiH MicTuTh HaliMeHyBaHHS Ta
HOMEpPH MOYaTKOBUX CTOPIHOK YCiX PO3IiiB, MiAPO3MIiNiB Ta MyHKTIB (AKIIO BOHH
MalOTh 3arOJIOBOK), 30KpeMa BCTYILy, 3arajlbHAX BHCHOBKIB, JOJATKiB, CITUCKY
BUKOPHUCTAHO] JIiTepaTypu.

Ilepenik ymognux no3nauensy, cumeonie, Oynb-sKuX CKOPOYEHb, a TAKOX
CJIOBHHMK TEpMiHIB (32 HEOOXITHICTIO) CKJIANAEThCS Yy pas3i BUKOPUCTAHHS B
HAyKOBO-AOCTIMTHHAIIBKIH poboTi crmenudivnoi (abo CKIaAHOT) TEPMIHOJOTIT,



MaJIOBiIOMHX a00 HOBHMX CKOPOUYEHb Ta CHMBOJIB 1 PO3MIIY€ThCS Ha CTOPIHLI
MICIIS 3MICTY.

Y ecmyni HEoOXiTHO PpO3KPUTH aKTyaJbHE 3HAYCHHS TEMH, CTaH Ii
BHBUCHHS, OOIPYHTYBATH BaXJIHBICTh IPOBEACHHS H0CimkenHs. Horo obesr 1 — 2
CTOPIHKH.

[licns  BU3HAYEHHS  aKTyaJbHOCTI MPOOJEMH  HAayKoBOI  poOOTH
(opMyIIOETECS MeTa Ta 3aBJaHHs nociipkeHHs. He ciin dopmymoBatn mery sk
“JlocsirHeHHS...”, “BUBYEHHS...”, TOMY IO IIi CJIOBA BKa3yHOTh Ha 3aci0 JOCSATHCHHS
METH, a HE caMy METYy.

OO0’eKT IOCHIHKEHHS — I TPOILEC, ifeaizoBaHe sBUIIE abo Teopis, IO
MOPOJKYE TPOOJIEMHY CHTyaIlifo i oOpaHuii aims BUBYeHHS Metoi. [Ipemmer
JIOCITI/DKEHHST MICTHUTBCS B Mekax 00’ekra. OO0’€KT 1 mpenMeT MOCIHiHKeHHS SK
KaTeropii HayKOBOTO TIIPOIIECY CITIBBIIHOCATHCS MK COOOI0 SK 3arajbHe i
JacTKOBe. B 00°€kTi BHIUIAETRCA Ta HOro 4YacTUHA, sIKa € TIPEIMETOM
JIOCIIDKEHHSL.

[onaroTe mepenik BUKOPUCTAHUX METOJIB JOCIHIIKEHHS Ul JOCSTHEHHS
MOCTaBJIEHOI B pPOOOTI METH, KOPOTKO Ta 3MICTOBHO BHM3HAYalO4d, LIO Came
JOCJIIKYBAJIOCH THM YH 1HIIUM METOJIOM.

[Ipu oOrpyHTYBaHHI HayKOBOI HOBU3HM OTPUMAHUX PE3yJIbTATiB HEOOXiIHO
MOKAa3aTH iX BIMIHHICTH BiJl TUX pe3yJbTaTiB, sIKi Oy/1W BioMi paHilie, onucaTtu
CTYyNiHb HOBHM3HM (BIIEpIIE OJIEPKaHO, YJIOCKOHAJICHO, JICTaJ0 HOAAIbLIMN
PO3BUTOK TOIIIO).

VY Beryni morpiOHO BinoOpasuTH NpakTH4HE a00 TEOPETHYHE 3HAYCHHS
HAyKOBOi pOOOTH, OCOOJIUBO JJIsi PO3BUTKY BiIIMOBIIHUX Tally3ed HAyKH, TEXHIKH
Ta BUpPOOHHUITBA. Y poOOTi, IO Ma€ TEOpeTHUYHE 3Ha4deHHs, Tpeba momaTh
BiJIOMOCTI TIPO HAyKOBE BUKOPHUCTAHHS PE3yJIbTATIB MOCIiHKeHb a00 peKoMeHaaii
1010 X BUKOPUCTAHHSA, & B pOOOTI, 1110 MaE MPUKIIAIHE 3HAYCHHS — BiZIOMOCTI TIpO
MPaKTUYHE 3aCTOCYBAHHA OJCPXKAHMX pE3yJbTaTiB ab0 peKOMEHIaIlii, Sk ix
BUKOpHUCTATH. [10BiIOMUTH, Ha SKHUX 3axonax (KOoH(pepeHIisX, KOHKypcax TOIIO)
Oy onpuirofHeHi (anpoOoBaHi) pe3yJbTaTH JOCITIDKEHHS, Ta 3a3HAYUTH, Y
CKUIBKOX Marepiasax (CTaTTi, Te31) OIyOIiKOBaHO pe3yibTaTH JociimKkeHs. OTxe,
OpIEHTOBHA CTPYKTYpa BCTYILY:

1. CyTHicTb i cTaH BUBYECHHS IIPOOJIEMH, 1110 PO3IIISIAETHCS.

2. AKTyasbHICTb 00paHOT TEMH.

3. Meta mgocmimKeHHs.

4, 3aBraHHs JOCIIIKEHHS.

5. O0’€eKT IOCHIIKEHHSI.

6. IIpenmer 1ocItiKeHHS.

7. MeToau 1oCITiJDKEHHS.

8. HaykoBa HOBH3Ha.

9. 3naueHHs podoTH.

10. Anpo0arrist pe3ynbTaTiB JOCITIHKCHHS.
11. IyO6mnikamii (3a HAIBHOCTI).



Ocnogna wacmuna podomu CKIANAETHCS 3 PO3ALTIB, MIAPO3UIB, ITyHKTIB,
mianyHkTiB. KoxHui po3nin mnodnmHaoTh 3 HOBOI cTopiHkH. KokeH pos3zain
(migpo3nin, MyHKT YK IiJIMYyHKT) IIOBMHEH MaTu Ha3By. OcoOyiMBe 3HaYeHHS B HiH
HAJICKHUTh JIAKOHIYHOCTi, BHBaXXCHOCTI W TOYHOCTI 3arojOBKiB (JOT1Y4HOCTI,
JOCTymHOCTI Matepiany). HaykoBa poGora Hi B sKOMy pa3i He NOBHHHA
NepeTBOPIOBATUCS B peepaTUBHUN TEKCT, KOJIM NEPETUCYIOTHCS OKPEMi CTOPIHKH
3 JIiTepaTypu a00 MEXaHIYHO IMePeKa3yIThCA TyXKi TyMKH, 0€3 HaliMEHIIIOTO BUSBY
BJacHOI TOYKM 30py. DBXMBaHHA LMTaT TOBHHHE BHIPABIOBYBaTUCH
iHpOpMaiHHOIO JOUINBHICTIO. [IOMUMBHICTP HUTYBaHHS BH3HAYAETHCS HOTO
MICIIeM Yy KOMITO3Mmii. Y KiHII KOXKHOTO pO3AiTY (OPMYIIFOIOTE BHCHOBKH 3i
CTUCIIMM BHKJIQJCHHSAM HaBEICHHUX Y PO3JiI HAyKOBHX 1 MPaKTHYHUX PE3YJIbTATIB,
1110 JJa€ 3MOT'Y BUBUILHHUTH 3arajibHi BACHOBKH BiJl APYTOPSAHUX I1OPOOUIIb.

VY pozniiiax OCHOBHOT YaCTHHH MOJIAIOTh!

— OIJISII JIITEpPaTypH 32 TEMOIO;

— METOMKY JOCIIIJKEHB 1 eKCIIEPUMEHTANIbHY YacTUHY (32 HEOOXiHOCTI);

— BIJIOMOCTI IPO MPOBEJICHI JOCHTIKCHHS;

— aHaJli3 1 y3araJlbHeHHsI Pe3yJIbTaTIB JIOCHIPKEHb.

B ornsiai nitepaTypu OKpECHIOIOTHCS OCHOBHI €Tald PO3BUTKY HayKOBHX
JociipkeHb  3a  npoOsemoro. CTHCIO, KPUTHYHO BHCBITNIIOIOYHM  pOOOTH
HOMNEpeTHUKIB, TOTPIOHO Ha3BaTW Ti MUTAHHS, 0 3aJMIIMINCH HEBUPIIICHUMH 1,
OTKE€, BU3HAUUTH CBOE MiCIle B PO3B’si3aHHI mpobieMu. baxkaHo 3akiHUMTH LeH
pPO3AiT KOPOTKMM pPE3IOME CTOCOBHO HEOOXiTHOCTI MPOBEACHHS MOCHIKEHb Yy
JaHii ramy3i. HeoOXimHO MmocwiaTHUCS Ha HAyKOBi JpKepena, IO JaayTh 3MOTY
BIIIIYKaTH JOKYMEHTH i MEPEBIPUTH IOCTOBIPHICTH BIIOMOCTEH TpH IMTYBaHHI
nokymenTa. [locmmatucst cmin Ha ocTtaHHI BHUAaHHS ImyOmikamii. [locwnmanas Ha
JDKepesa CIIiJ 3a3HayaTH IOPSJIKOBHM HOMEPOM 3a IepellikoM, BHIUICHUM
KBaJpaTHIUMH Jy>KKaMH | |.

PesynbTaTl BIaCHUX MOCIIIHPKEHb HEOOX1THO BUKIIAATH, TIOPIBHIOIOUH iX 3
OTpUMaHUMH IHIIMMH aBTOpaMH, 3 BIiTOOpPaKEHHSM HOBHW3HU. AHAJI3 MOBHHEH
BiJIoOpa)kaTH BIacHY MO3UIIIIO JOCITITHUKA.

VY 6ucnosékax HeoOXiTHO 3pOOMTH KOPOTKHMH BHUKJAA HaHBa)KJIMBIILIUX
pe3yibTariB, sKi Oynm oTpuMaHHI B Xoai poO0oTH. BUCHOBKM MaroTh BiImmoBinaTu
MeTi Ta 3aBAaHHAM JOCJIJDKEHHsS, Npo siKi OyJO NOBiJIOMJEHO Yy BCTYHi, Ta
chopMyIbOBaHi BIAMOBIAHO JO OIUCY OCHOBHOI 4YacTuHH. KOXXEH OKpemuii
BHUCHOBOK ITHIIETHCS 3 ab3ally. Bapro HaroiocuTw Ha BaXKIMBOCTI OTPUMAaHOTO
HayKOBOTO 3/100yTKY A1l Hayku. [Ipu moTpedi MoKHa CKazaTH PO MEPCHEKTUBY
JAHOTO JOCIIJDKEHHS, BUKJIACTH PEKOMEHMAIl] II0J0 BUKOPUCTaHHS OTPUMAHHX
pe3ynbTatiB. OOCST BUCHOBKIB — 1-2 CTOpiHKH.

Ogopmnenns HaykoBoi poOOTH € HacTymHuM. Komm’torepHmidi HaOip:
TekctoBuil pegakTop Word, mpudt 14, Times New Roman uepes 1,5 inTepBan mo
mupuHi. OpuriHan apykyeTbcs Ha marnepi gopmary A-4. Binruckm Ha mamepi
MOBUHHI OyTH WiTkumu. Ha apkymrax ciix 3anumaty mojs: jgiBe — 30 MM, mpase —
10 MM, BepxHE Ta HIOKHE 110 20 MM. AG3aITHi BiICTYIN CTAHOBJIATD 5 3HAKIB.
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TekcroBa yacTHHA — YOPHOI'O KOJIbOPY. 3ar0JIOBKH BiIOKPEMIIIOIOTHCS Bij
TEKCTY 3BepxXy 1 3HU3y 3 iHTepBasiamu. [lepeHocH CiiB Ta MiJpPIBHIOBAHHS 3a
(hopmMaToM He BUKOPUCTOBYBATH.

PoGora noBrHHa OyTH BUKOHaHA JIEpP>KaBHOIO MOBOIO. YCi CTOPIHKH poOoTH,
BPaxoBYIOUH UTIOCTpalii, JOAaTKH, IIOBHHHI OyTH NPOHYMEpOBaHMMHU. THUTYJIbHY
CTOpIHKY HE HyMEpYIOTb, aJic BOHA BBa)KaeThcsl Nepiuoro. Hymepariis moynHaeTses
3 Jpyroi CTOpiHKHM, Ha SIKii MOTpiOHO rmojatu 3MicT poOOTH. 3 TPEThOI — BCTYH
TOMIO. 3MICT, BCTYH, KOXKEH PO3[iJI, BUCHOBKH, JIITEPATypy MMOYHHAIOTH 3 HOBOI
cTtopiaku. Ha HacTymHHX cCTOpiHKax iX HOMEp WPOCTaBIAIOTE Yy IPAaBOMY
BEPXHbOMY KYTKY CTOPiHKH 0€3 KparKku B KiHIIi.

3aronoBKH CTPYKTYpHHX dYacTWH HaykoBoi poGotu: 3MICT, ITEPEJIIK
YMOBHUIX CKOPOYEHb, BCTVYIL, PO34UI 1, PO3ALT 2, ..., BUCHOBKU,
CIIMCOK BUKOPUCTAHUX JDXEPEJL, NOJATKU npykyioTh BETHMKUMH
JiTepaMu CUMETPUYHO 110 HAOOpy (10 LEHTPY). 3aroJIOBKU MiJAPO3/UIIB IPYKYIOTh
MaJIeHbKUMH JIiTepaMu (KpiM mepiuoi Beiaukoi) 3 abzanuoro Bincrymy. Kpanky B
KIHI[l 3arojIOBKa He CTaBJISATh. SIKIO 3aroJI0BOK CKJIagaeThcs 3 ABOX abo Oijiblie
peueHb, iX PO3MUIAIOTH Kpankor. Homep po3ainy craBnsate micis ciosa PO3/ILI,
micisl HoMepa KpamnKy He CTaBJATh, HOTIM 3 HOBOTO psiJika JPYKYIOTH 3arojoBOK
po3aity.

[Tizpo3ainy HyMepyIOTbCs B MeXax KOKHOro po3airy. Homep minposainy
CKIIQJIAE€THCSA 3 HOMEpa PO3JAUTY 1 TOPSAIKOBOTO HOMEpa MiApO3IiTy, MiX SKHMH
CTaBJIATh Kpamky, Hanmpukman 2.3. (TpeTiit migposmain apyroro posmity). ITorim y
TOMY X PSIKY HIe 3aroJIoBOK miapo3airy. [IyHKTH HyMepyIoTh ¥ MeXax KOKHOTO
MiAPO3aiTy (32 TAKUMH K TIPaBHIIaMH).

Inrocmpayii (kaptu, cxemu, Gororpadii, JiarpaMu, KpECICHHS) Ta TaOJIHII
MOJal0Th TICJA TEKCTY, JIé BOHM 3TajiaHi Brepine, abo Ha HACTYMHIH CTOpPIHII.
Dmroctpariii mo3Ha4aroTh CIOBOM PHC. 1 HYMEpYIOThCSA TOCHTIIOBHO B MEXax
po3nily, 3a BUKIIOYEHHSIM LIIOCTpaLiil, mojaHunx y ponarkax. Homep imocrparii
MOBUHEH CKJIaZiaTHCs 3 HOMepa PO3AlIy i MOPSAKOBOrO HOMepa LIocTpauii, Mix
SKUMH CTaBUThCS Kpanka, Hanpukian: Puc.l.2 (Opyautl pucynok nepuiozo po3oiny).
Homep, Ha3By Ta TOSCHIOBAJIbHI IMIiJMKHCH PO3MINIYIOTh IOCIIOBHO IIiJ|
LTIOCTpaliero.

Tabnuyi HyMepyrOTh TOCIIJOBHO (32 BHHSATKOM TaONIUIb, MOJAHUX Y
JIOJIaTKax) y MeXaxX pO3Jily, Ta pO3MINIyIOTh Il HAIUC y MPaBOMY BEPXHLOMY
KyTi HaJ BiIMOBIJHUM 3arojIOBKOM TaOmuIli, Hampukman: Tabauys 1.2 (mpyra
Tabymnsg mepmoro posniny). KoxHa TaOnmums TMOBMHHA MaTH Ha3By, SKY
pPO3MINIYIOTh Hax TaONWIeo 1 JPYyKYyIOTh CHMETPUYHO J0 Tekcty. Haspy
MOYMHAIOTH 3 BEIUKO]I JIITEpPH.

TTosicHeHHS 3HAYEeHb CHMBOJIB 1 YHCIOBHX KOeQillieHTIB Tpeba momaBaTH
Oe3mocepeHBO Mif hopMynoro B Tild TOCHITOBHOCTI, B SKiii HaBeAeHI Y GOpPMyi.
3HaueHHs KO’)KHOT'O CHMBOJIy Ta YHCJIOBOTO KoedilieHTy Tpeba 1mojaBaTi 3 HOBOTO
psnka. PiBHsIHHS Ta opMynu TpeGa BUAUIATH 3 TEKCTY BUIBHUMH psIKaMu (BUILE
Ta HW)KYE KOXXHOI (OpMyIH), NpH HEOOXiTHOCTI MOCHIaHHS HyMmepyBaTu. Yci
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MO3HAYCHHS Mip, OAMHMII (I3WYHUX BEIHWYMH, peE3yJbTaTH JOCHIKEHb
NPUBOASTHCS BIAMOBITHO 10 MiXKHApOIHOT cUCTeMH OUHUI (SI).

[Tpu HanucaHHi poOOTH HEOOXITHO TOCHIIATHCS HA sUKOpUCmani dxycependa,
Ha 1J1es1X 1 BUCHOBKAX SIKUX PO3POOIIIOIOTHCS JIOCIIKYBaHi mpodiaemu, 3aaadi. Taki
NOCHJIaHHS Jal0Th 3MOTY BIALIYKaTH JOKYMEHTH 1 TEPEBIPUTH JOCTOBIPHICTb
BiZIOMOCTEll PO LMTYBaHHS JOKYMEHTa, AAlOTh HEOoOXinHy iHQopMalilo mIo10
HBOT0, JIONIOMAararoTh 3’sICyBaTH HOT0 3MICT, MOBY TeKCTy, obcsr. [Tocnnatucs ciin
Ha OCTaHHI BUIaHHA myOmikamid. CIICOK BUKOPHCTAHUX JDKEPEN MHUITYTh 3 HOBOL
cropiaku. JlitepaTypHi pkepena o(GOpMITIOIOTECSA BiamoBimHO 10 JlepskaBHOTO
craugapty [77] i po3MimnytoThcst B andaBiTHOMY MOPSAAKY Mpi3Buil aBropis. ITix
gac poOOTH HajA MOCTIHKCHHSM IMOTPIOHO 3BEpTATHCSA IO CHUIUKJIONEIUYHUX Ta
TIyMauyHUX CJIOBHUKIB. BOHM HOMOMOXYTh 3’sCyBaTH 3HaUYeHHS IEBHUX TEPMiHIB
4yl 1oHATh. HaBenemo mnpukinaaum 6i0miorpadiqyHOro ONMCY OKPEMHX BHIIB
JIOKyMCHTIB:

Knuza oonozo agmopa:

T'onuapenko B. M. OcHoBu Teopii piBHAHD 3 YaCTHHHUMM NOXigHUMM [TekcT] /

B. M. T'onuapenko. — K. : Buma mkona, 1995. - 311 c.

Knuza 06ox abo mpvox aemopis:

Konmoropos A. H. Dnementsl Teopun (yHKUIHHA ¥ (QYHKIHOHAIBHOrO aHanu3a [rtekct]/
A. H. Kommoropos, C. B. ®omun. — M. : Hayka, 1989. — 624 c.

Knuza womupuwox i 6inouie agmopis:

MaremaTr4eckas CTaTHCTHKA U CllydaiHble mpoueccs! : IIpakTukym [rekcr] /

JI. . Butunesckwuit [u ap.]. — K. : Bumia mixouna, 1992. — 143 c.

Okpemuit mom 6azamomomno20 6UOAHHA.

Ouxrenronbu I'. M. Kypc nuddepenuuansHoro 1 nHTErpansHoro ucuucienus : B 3 T
[tekcr] / T'. M. @uxrtenronsi. — M. : Hayka, 1970. - T. 1.

Onuc cmameil 3 eHUUKTIONEOINL.

Juuamuueckas cucrema / IToa. pen. . M. Bunorpanosa // Matemarnueckas SHIMKIIONE-
st : B5T.—M., 1979. - T. 2.

Onuc me3 0onogioeii:

Jlako3a I. B. locmijkeHHs CcHCTeMH 3B’si3aHux HeitponiB [rekct]/ 1. B. Jlakoza //
Marepianu gBaHaguATOl MDKHapogHOI HaykoBa KOH(EpeHLis iIMeHI akajeMika
M. KpaBuyka. — K., 2008.

Onuc cmamelii i3 HcypHaie:

TaGaunukos C. JI. [{udepenunanbHas reoMeTpus BOKpYT Hac [texcr] /

C. JI. Tabaunuxos // Kaur. — 1989. — Ne 11. — C. 8-13.

JHooamku cnin ohOpMISATH Ha HACTYHNHHMX CTOpIHKAax IICIS CHHCKY
JTepaTypHUX JHKEpe, TIPU IIbOMY KOXKHHUH JOJATOK HEOOXiTHO HABOIUTHU 3 HOBOI
CTOpiHKH, Hampukiam: /[odamox A. JlomaTok TOBWHEH MaTH 3aroJIOBOK, SKHAN
JIPYKYETHCS Bropi (CHMETPUYHO JIO TEKCTY CTOPIHKH) 3 BEJIUKOI JTITEPH.

YYacHUKH KOHKYpPCY-3aXHCTy pa3oM 3 poOOTOI0 MOJAIOTh TE3U CBOET
poOOTH BINMOBIAHO JO 3pa3ka Ta 3aBipeHy JOBIIKY HAYKOBOTO KEPiBHHKA, IO
MiATBEPIKY€E aBTOPCTBO, JOCTOBIPHICTh HABEIEHUX pE3yJbTAaTiB Ta MOXKIHBICTH
onyOumikyBaHHs. Te3u poOOTH MOAAOTHCS Yy APYKOBAHOMY BHTIISAI Ta 000B’I3KOBO
Ha EJICKTPOHHUX HOCIAX — JAUCKEeTa 3,5 mroiiMa, TekcT oocsiroM 1 cropinka popmary
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A4, nabpanomy B TekcroBoMmy penaktopi Word, mpudrom Times New Roman,
po3mipom 14 3 1,5 MixkpsiikoBUM iHTepBaioM. Yci nons — 20 mMm.
Pob6ora cexnii MAH Bki1I04a€:
— 3a04He OIHIOBaHHS HayKOBO-IOCIIIHUX POOIT.
— BukoHaHHs KOHTPOJBHUX POOIT 3 0a30BUX TUCLUILIIH.
— 3axucT HayKOBO-/IOCIITHUX POOIT.
3aoune oyini06anHA HAYKOBO-00CAIOHUX PODIm
Kpurepii:
— aKTYaJIBHICTh TeMH JOCTiKeHHs — 20 OaiB;
— CKJIAJIHICTh, IPOOJIEMHICTh, HAYKOBiCTh — 20 OalriB;
— CHCTEMHICTb 1 IOBHOTA B PO3KPUTTI 00panoi Temn — 20 Oais;
— HOBHM3HA OTPUMaHMX pe3yJsbTariB — 20 Oais;

— apryMEeHTOBaHICTh BUCHOBKIB — 10 Oauis;

— IPaMOTHICTh BHKJIQLy Ta KyibTypa odopmwiienHs - 10 Oauis;
MaxkcumanbHa KutbKicTb 6ainis — 100.

Buxonanunsa konmponvnux 3ae0ans i3 6a306ux OuCyUnJIin

Iepenbavaerbcss 10 3aBgaHb 3a TpbOMa pIBHSAMH CKIQIHOCTI, SIKi
BUKOHYIOThCSI IPOTSITOM 3 TOJIUH:

1 piBeHsb (4 3aBmanHs) — 4 Oanu 3a KOXKHE;

2 pisens (3 3aBmanns) — 10 OamiB 3a KOXKHE,

3 pisens (3 3aBmanHs) — 18 OamiB 3a KOKHE.
MakcuManbHa KiJbKicTb Oainis — 100.

3axucm HayK060-00CHiOHUX POOIm

Jlst 3axucTy aBTOpY HamaeThes 10 10 XBHIMH, TSI BiAMOBII HA MTUTAHHS —

JI0 3 XBHJIMH. 3aXUCT HAYKOBO-JIOCIITHAX POOIT OLIHIOETHCS 32 TAKUMH
KPHUTEPIsIMH:

— apryMEHTOBAaHICTh BUOOPY TEMH JOCIIJKEHHS Ta 11 pO3KPUTTS 3

ypaxyBaHHSM BJIACHOTO BKJIAAy JociiaHuka — 70 Gauis;

— JIOTIYHICTB, YITKICTb, JIAKOHIYHICTh BUKJIAJICHHS MaTepiany — 30 Oauis;

— KOMIIETCHTHICTh yY9aCHHUKA, BUYEPITHICTh BiamoBined — 30 Oauis,;

— €THKET Ta KyJIbTypa CIUIKyBaHHs yyacHuKa — 10 Oaiis;

— aKTUBHA KBaJli(hikoBaHa y4yacTh y BeJeHHI quckycid — 10 Gauis.
MaxkcumanbHa KutbKicTh 6anis — 150.

VYci oTpuMaHi OLIHKKA BBaXKAKOTHCS OCTATOYHHMHU, SKIIO HPOTATOM OJHI€T
TOAMHM MICNIsI OTOJIOIICHHS PE3yJIbTATiB YYaCHHUKOM KOHKypcy He OyJe MojaHo
odimiiHOT anensAIii B MUChMOBIN (OpMi.

Ilopanu KOHKYPCAHTY, AKHIH BHCTYIA€E

* CyMIIIHHO TOTYHTECh JI0 BUCTYIly. Bu3Ha4uTe OCHOBHY IyMKY Ta IPDYHTOBHE
ii migTBepmxeHHs. IliaroTyiiTte Hao4YHI MOCIOHWKHU Ta iMFOCTparii (Mpe3eHTAaIlio
CBO€ET poOOTH).

* 3amam’sTaiTe TEKCT CBOro moBigomiieHHs. Lle Hamacth Bam BIIEBHEHICTS i
HEOOXiTHY pilllydiCTh.
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* Bucrynarouu, sKOMora pijiie 3BepTaiiTecst 10 CBOIX 3aluciB.

* He craBTe mijg CyMHIB 3HaYMMICTh BUCTYITy, HE 3HW)KYHTE CBIl IPECTHX
BUOQUEHHSMH 3 IPUBOAY TOTO, LIO HE 30BCIM T'OTOBi, HE BMIi€TE€ TOBOPUTH, YU
Ma€eTe MaJlo 4acy.

* Cuuty TOJI0CY IPUCTOCOBYHTE 10 aKyCTHKH 1 PO3MIpiB IIPUMIIIEHHS.

* SlkomMora MEHIIIE TOBOPITh, KOJH IHUIIETE HA JOIIIi, TOOTO KOJIU BH CTOITE
JIO CITyXadviB CITMHOIO.

* He poOiTh Benmuki may3u. HamaraiiTecss He 3alOBHIOBAaTH iX pI3HUMH
3BYKaMH Ta CIIOBaMH-TIApa3UTaMH.

* He nmopymyiite pernament. [ToBaxkaiite ciryxadis, IliHyWTe 1X 4Jac.

* Hatikpammii Temin BUCTYITy 75 — 85 ciiB 3a XBHIMHY. AJie TOTPiOHO Yac Bif
yacy 3MIHIOBAaTH TEMIT MOBJICHHS SIK 3aci0 aKTHBi3aLlil yBaru ciyxadis.

* YepryiiTe OBIi peueHHs 3 KOPOTKMMHU. JIOBI'l peueHHs BaKKO CIIpUHAMATH i
po3ymitu. Harpoma/pkeHHsST KOPOTKMX pEYEHb OJHE 3a OJHMM pPOOUTH MOBY
MOHOTOHHOIO.

* OcHOBHa JyMKa TIOBHHHA 3aBXKJH BHCJIOBIIIOBATHCS TOJIOBHUM PEUYCHHSIM, a
HE MiIPSTHAM.

* CnigkyiTe 3a aynuropiero. [Tam’sitaiite, mo Bame ctaBiaeHHs 10 ciryxadiB
BiJIZI3E€PKATIOETHCS HAMHU.

* He 3a0yBaiiTe, 1m0 MOPIBHSAHHS, MPUKIAIN W aHAJIOTII JOIIOMAararmTh Kparie
3PO3YMITH CYTh CIIPaBH.

* BpaxoBy¥Te Jiesiki BIaCTUBOCTI YBaru:

— KOHKPETHHI MaTepiall IPUBEPTAE yBary CHIIbHIIIE, HiK aOCTPaKTHUH;

— CcllyxXadi 3BHYAHHO 30CEpeKYIOThCS Kpalle Ha THX MOMEHTaX, SKi
TIPOMOBEITb T IKPECITIOE;

— BITHOBJIIOE yBary eMOLIHHUH pyX BHCTYNMAIOYOrO0 B HampsMi 0
ayuTopii;

—3aBOIOBaTM yBary MOXHA, TOBOPSIYM NP0 IIOCH  HECHOAIBaHe,
HecTaHJapTHE.
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§ 2. MaremaTuka

2.1 IcTopist MaTeMATHKH

Marematika —  Hayka I[po  KUIbKICHI
CITIBBITHOIIIEHHS 1 IPOCTOPOBI (YOPMH TIHCHOTO CBITY
(Komvoropos). CiioBo «MaTeMaTHKa» TMOXOIUTH Bif
TpeubKoro cioBa WAONMpo, W0 O3HAYaE «HaykKa,
3HAHHS, BUBYCHHS», 1 TPEIBKOTO HOOMUOTIKOG, M0
03HaYac «JIr000B 10 MI3HAHHI.

MareMaTrika BUHHKJIA 3  JaBHIX-IABCH 3
NPaKTHYHUX MOTped JIOMWHHM, 11 3MicT 1 Xapakrep 3
Esiin, varemarux mo | 1ACOM 3MiHIOBanII/ICL. Bin TOYATKOBOIO MPE/IMETHOIO
s y Jlagwiii [penii g 3| YABICHHS PO 11ine I0/IATHE UCIO, Bill YABICHHA NPO

CT. JI0 H. €. PO6OTH BiJIPi30K MPSAMOi, SIK HAHKOPOTIIY BiJIajdb MK JBOMA
Padaens. TOYKAMH MaTEeMaTWKa NOpOMIUIA  JOBTMH  IUISIX
PO3BUTKY, TepIl HiX cTaja a0CTPaKTHOIO HAYKOI0 3
TOYHO C(OPMOBAHMMH BHUXITHUMH TMOHATTAMH 1 CHENU(IYHUMH METOJaMU
nociipkeHHss. HoBi BUMOTH MPaKTUKKM PO3IMIUPIOIOTh OOCST TOHSATh MAaTeMaTHKH,
HAIIOBHIOIOTH HOBUM 3MICTOM CTapi MOHATTS.

TToHATTS MaTeMaTHKX aOCTparoBaHi BiJ| AKICHMX 0COOIUBOCTEH, criennpigHuX
JUTSI KO)KHOTO JAaHOTO Koja sIBUIN i mpeamMeTiB. Llg oOcTtaBuHA Iy)ke BaXKIMBA Y
3aCTOCYBaHHI MAaTEMAaTHKH. Tak, YHCIO 2 HE Ma€ SIKOrOCh MEBHOTO MPEIMETHOTO
3MicTy. BoHO MOXe BiTHOCHUTHCS 1 IO JBOX KHWT, i IO ABOX BEPCTaTIB, i IO JBOX
ineit. BoHo moOpe 3acTocoByeThCs 1 10 HHX, 1 A0 OaraThox iHmIMX 00'ekTiB. Tak
caMO T€OMETPHYHI BJIACTUBOCTI KyJi HE 3MIHIOIOThCS BiX TOro, 3pobieHo ii 3i
CTaii, MiJgl 4YM CKJIa. 3BUYaiHO, a0OCTparyBaHHS BiJl BJIACTUBOCTEH IpEIMETY
30iHIOE Haml 3HaHHA INpo Ued mpeaMeT 1 HOoro XxapakTepHi MaTepialbHi
ocobmmBocTi. B Toii ke wac, came Iie abcTparyBaHHS Hajae MaTeMaTHUYHUM
MOHATTSAM y3arajibHEHOCTI, JAI0Yd MOJMIIMBICTh 3aCTOCOBYBATH MAaTEMAaTHKY IO
Halpi3HOMaHITHIIINX 3a Tpupojoro sBuml. Ile o3Hagae, Mo omHi W TIi X
3aKOHOMIPHOCTI MaTeMAaTHKH, OJIUH 1 TOH )K€ MaTEeMaTUIHHUHA arapaT MOXYTh OyTH
JIOCTaTHBO YCIHIIIHO 3aCTOCOBaHi 10 010JIOTIYHUX, TEXHIYHUX, EKOHOMIYHUX Ta iH.
MIPOLIECIB.

AOcTparyBaHHs B MaTeMaTHlli He € ii BHHITKOBOIO OcoOnumBicTIO. Ane B
MaTeMaTHIll Iei mpouec Hae nani, HDK y IHIINX OPUPOAHUYMX HAyKax. Y Hil
IIMPOKO BUKOPUCTOBYIOTH IpoIec abCTparyBaHHs pi3HUX cTyneHiB. Hampuknan,
MOHATTS TPYNH BHUHUKJIO BHACTIJOK aOCTparyBaHHs BiJ NEAKUX BIIACTHBOCTCH
YHCcell Ta IHIIMX YK€ a0CTPAKTHHUX MOHATh. Y MaTeMaTHLi CrelH(IYHUM € TaKOX
METOJl OJIepXKaHHs pe3yJbTaTiB. SIKIIO MPUPOMO3HABENb, NOBOISYU OyIlb-sKe
TBEPKCHHS, 3aBXKAM BHUKOPHCTOBYE JOCIiA, TO MaTeMaTHK JOBOJIUTH CBOI
pe3yNbTaTH JIMIIE Ha OCHOBI JIOTIYHMX MipKyBaHb. JKomHuii pesynbTar y
MaTeMaTuili He MOXKHA BBa)KaTH AOBEICHUM, MOKH HOMY HE JaHO JIOTIYHOTO
OoOTpyHTYBaHHS, XO0Y CIIEMiaNbHI JOCHiAW i miATBepamiIn Horo. B Toit xe dac
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ICTHHHICTh MaTEeMaTHYHUX TEOPiH MepeBipsAeThCS HA MPAKTHI, ajie 1S NepeBipka
Mae ocoOnmMBUi XapakTep. MareMaTHKy MOXKHA 3aCTOCYBAaTH O BHBUCHHS Oyab-
akux sBuil. [IpoTte B AilicHOCTI ii posib B PI3HUX Tally3sIX HayKOBOi i NPaKTHYHOL
JUsUTbHOCTI HeogHakoBa. OCOOJIMBO BEIHMKOK € POJh MATEMATUKU Y BUBYCHHI THX
SIBHII, I SIKAX HABITh 3HAYHE a0CTparyBaHHS BiJ iXHIX CHeNU(pIYHUX SKICHUX
XapaKTEPUCTHK HE 3MIHIOE ICTOTHO MPUTAMAaHHHUX IUM SIBHIIAM KIJBKICHHX 1
MIPOCTOPOBUX 3aKOHOMipHOCTeH. Hampukian, y HeOecHi MexaHiIi Tila BBaXaroTh
MaTepialbHUMHU TOYKaMH (TOOTO abcTparyroThes Bif peanbHOCTi). Kopuctyrouuch
MaTeMaTHYHUM arapaToM, MOXKHAa HE TUIBKHM JyXKe TOYHO OOYMCIIOBATH HeOECHI
SBUIA (3aTEMHEHHS, TIOJOKEHHS IUIaHET TOIIO), ajlle ¥ 3a BiIXHJICHHAM
CIIOCTEPEKYBAHUX TPAEKTOPIH BiJl TEOPETHUIHO OOYHMCICHUX 3POOUTH BHCHOBOK
PO HASBHICTHP HCBUAUMHUX HEO30pO€HMM OKOM HebecHux Til. Came Tak Oyio
Bigkpuro ruiaHern Hentyn (1846) i Ilmyton (1930). B 3B’si3ky 3 OypxiMBHM
PO3BUTKOM KOCMIYHHMX TIOJIBOTIB HeOcCHa MexaHika Ha0yiaa Bce OUIBIIOTO
3Ha4YeHHsA. MexaHika i (i3uka cranm, 1o cyTi, MaTeMaTHYHUMH HayKaMH. 3HayHe
MiCIIe TIOCI/ITa€ MaTeMaTHKa B €KOHOMII, 010JI0T11, MeIUIIUHI, JTIHTBICTHUIN. J{st mux
HayK OCOOJMBOrO 3HaucHHs HaOyla MaTeMaTWYHa CTAaTUCTHKA. [Iporec
MaTeMaTH3allii HayK, 110 1mo4aBcs 3 18 cT., Temep HaOyB BUHATKOBO iHTEHCHBHOTO
PO3BHTKY.

IcTopito MaTeMaTHKH BUEHI 3a3BUYAN TTOMIISIOTH HA YOTHPH TIEPiOIH:

. TIepioJT 3apOHKCHHS MATEMaTHKH SIK CAMOCTIHHOI TUCITUTUTIHA — TPHUBAB
npubIM3HO A0 6—35 CTOMTTS A0 H.e. B mel mepion QopmyBaimch
TIOHSTTS ITJIOTO YHCIIA i paIrioHaaIbHOTO ApoOY, TOHATTS BiIali, MO,
00’eMy, CTBOpIOBAJIMCH MpaBWia i 3 4YWUCIaMM Ta HaWmpocTim
npaBuia it o0uMcieHHs o ¢iryp i 00’eMiB Tiin. MaTemaruka He
Mana e (opMH JEIYKTHBHOI HAayKH, BOHA SIBJIsJIa cO0OI0 30ipHUK
MpaBWUji JUIS BUKOHAHHSA IICBHOTO pONy Miif. Y BCiX MaTeMaTUYHUX
TEKCTaxX (ErMIETChKUX, BABUTOHCHKHUX ), IO AIUAILIN IO HAC, MATCMATUYHI
3HAHHS BHKJIAJAINACS caMe B Takii ¢popmi.

. mepioJ; eneMeHTapHOI MaTeMaTHKA — TPUBAB BiJ 6—35 CT. 70 H. €. JI0
cepenuau 17 cromiTrsa. B 1e#t mepion Ha OCHOBI HEBEIWKOI KiJTbKOCTI
BHXITHUX TBEPIPKEHb — aKCcioM OyjyBajiacsi TEOMETPIisl K JCTyKTUBHA
Hayka. MaremaTtuka mepecrana OyTm O€3IMEHHOIO HayKor. 3 icTopii
MaTeMaTHKH BigoMi iMeHa Oarathox BuYeHHMX AaBHBOi ['pemii (Parec,
[Migarop, I'nmnokpar Xiocwekuii, lemokpir, EBnoke, EBxitin, Apximen Ta
in.), Kurato (Uxan Llan, I'en loy-uan, 13y Uyn-uxi Ta iH.), Cepeanboi
Aszii  (xemmin i6H-Macyn ame-Kami, Myxammen OeH-Myca ainb
Xope3mi Ta iH.), Iamii 1 misuime 3axigaoi €Bpormm (JI. ®eppapi, H.
Tapraines, Ix. Kapnano, C. CTeBiH Ta iH.), 0 3p0OMIM 3HAYHHUNA BKIIAT
y MaTeMaTuKy.

. Tperiit mepion (cepemmna 17 cr.— mouatok 20 cr.) — mepion
JIOCIIKCHHS. 3MIHHUAX BenwduH. [Iprpomo3HAaBCTBO 1 TEXHIKA JiCTaiH
HOBUH METOJ] BUBUCHHSI PyXy 1 3MiHM — audepeHIiaibHe YUCICHHS Ta
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http://uk.wikipedia.org/wiki/%C3%90%C2%A6%C3%91%C2%96%C3%90
http://uk.wikipedia.org/w/index.php?title=%D0%A0%D0%B0%D1%86%D1%96%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%B4%D1%80%D1%96%D0%B1&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%C3%90%C2%9F%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9E%C3%90%C2%B1'%C3%91%C2%94%C3%90%C2%BC
http://uk.wikipedia.org/wiki/%C3%90%C2%93%C3%90%C2%B5%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%B5%C3%91%C2%82%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F
http://uk.wikipedia.org/wiki/%C3%90%C2%94%C3%90%C2%B8%C3%91%C2%84%C3%90%C2%B5%C3%91%C2%80%C3%90%C2%B5%C3%90%C2%BD%C3%91%C2%86%C3%91%C2%96%C3%90%C2%B0%C3%90

iHTerpanbHe yuciaeHHs. CTBOpUBCS psii HOBUX MaTeMaTHYHHX HAayK —
Teopis aAudepeHuianbHUX PiBHSIHB, Teopis (GYHKUIH, andepeHmiaibHa
reoMeTpisi, BapiamiliHe YHCIEHHS Ta 1H., 110 3HaYHO PO3MIMUPUIN
NpeAMEeT 1 MOJJIMBOCTI MaTeMaTHKH. Benuky poiib y pO3BUTKY
MaTeMaTUKH{ LBOTO Mepiojy BiJirpanu i ykpaiHchki mMarematuku. M. 1.
Jlo6GaueBchkuit BiJIKPHB HECBKIIIJIOBY TEOMETPIIO,
M. B. Octporpaacbkuii 3poOMB BHW3HAYHI BIiIKpUTTS B MEXaHill,
MaTeMaTHYHOMY aHalli3i, MareMaTuaHii ¢iswuii, I1. JI. YeOumos moxnas
II0YaTOK HOBOMY HampsMy B Teopii GyHKIIIN, 3p0OUB 3HAYHI BiTKPUTTS B
Teopii uncen, Teopii iIMOBIpHOCTEH, MeXaHilli, HaOJmKeHOMY aHami3i. Jlo
IBOTO X MEepioNy BiAHOCHTHCS HiSUTBHICTD TAaKWX BUIATHUX BUCHUX, SK
O. M. JIsnyHoB, A. A. MapkoB (ctapmmii), I'. @. Boponnii Ta 6aratbox
IHIIIHX.

. YerBepTuit nepiog — nepion cy4acHOi MaTeMaTuK{ —
XapaKTepU3y€eThCsl CBIJOMHUM i CHCTEMaTHYHUM BUBUCHHSM MOXIIMBUX
TUIIB KUIBKICHUX CIIBBIJHOIIEHb 1 NpocTOpoBHX (opM. Y reomerpii
BUBYAETHCS BXKE HE JIMIIE TPUBUMIPHHMH NPOCTIp, a W iH. moxiOHi 10
HBOTO TIPOCTOPOBI GopMu. XapakKTepHUMH HANpPSIMaMH PO3BUTKY
MaTeMaTHKH IbOTO MePioy € Teopis MHOXHUH, (GYHKI[IOHATLHUHN aHai3,
MaTeMaTH4YHa JIOTiKa, CyJacHa anredpa, Teopis iMOBIpHOCTEH, TOTIOIOT s
TOLIO.

3 17 cTOMITTS pO3BUTOK MAaTEeMATHKH iCTOTHOIO MIpOIO B3a€EMOKOOPIUHYETHCS

3 PO3BUTKOM (hi3WKH, MEXaHIKH, HU3KH TEXHIYHUX IUCIUIUTIH, 30KpeMa TipHUIITBA.
Marematika IIMPOKO 3aCTOCOBYETbCS, HANpHKIaM, JUI CKJIAaJaHHS Ta

OTIPAIFOBAHHS MaTEMaTHIHHUX MOEJICH TEXHOJIOT1YHMX HPOIIECiB.

2.2 Iixi i MeToau MaTeMaTHKHU

MaremaTiKa BUBYA€E YSBHI, i1eaqbHi 00’€KTH Ta CIBBITHOIIECHHS MiXX HUMH,
BUKOPHUCTOBYIOUM (hopManbHy MOBY. OnmHaK yci JOCTIKYBaHi MaTEeMaTHKOIO
00’ekTH MaroTh NpooOpasW B peaJbHOMY CBITi, OIJBLI-MEHII CXOXi Ha CBOI
MareMaTtuyHi Mojeni. Moxenb 00’€KkTa BpaxoBy€ HE BCi HOro pHCH, a TLIBKH
HAMOUTBII TOTPiOHI JUIs METH JAochifpKkeHHs. Hanpukian, BuBdarodwm Qi3uuHi
BJIACTUBOCTI aleJIbCHHA, MH MOKEMO a0CTparyBaTHCs BiJl HOTO KOJIbOPY Ta CMaKy i
NOAaTH Horo (Hexai He ifeaibHO TOYHO) Y BUIVIAAL KyJi. SIKIIO >k HaM MOTpiOHO
3pO3yMITH, CKUIbKH AalleJbCUHIB MU OTPHUMAEMO, SKIIO CKIAJAEMO JOKYIH JBa 1
TpH, — TO MOXHa abcTparyBaTHCS 1 Biag (OpMH, 3JIMIIMBIIA B MOJENI TiJIbKH
OJIHYy XapaKTEePUCTUKY — KUTbKICTh. AOCTpakilisi Ta BCTAHOBJICHHS 3B SI3KiB MiX
00’ €KTaMu B HAWOIIBIIT 3araTbHOMY BUTIISAI — II€ € IiJIb MaTEMaTHKH.

BuBuenHs 00’ekTiB y MaTeMmaTHili  BigOyBaeThCs 3a  JIOTIOMOTOIO
aKCIOMaTHYHOTO METOJNy: CHOYATKy IJIS JOCITIKYBaHUX 00’ €KTIiB (POPMYITIOETHCS
CIIMCOK aKCIOM 1 BBOIATHCS HEOOXI1IHI O3HAYEHHS, a ITOTIM 3 aKCIOM 3a JOITIOMOI'0I0
JIOT1YHUX MPABWI BUBEACHHS OJICPXKYIOTh LIHHI TEOPEMH.
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http://uk.wikipedia.org/wiki/%C3%90%C2%86%C3%90%C2%BD%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%B3%C3%91%C2%80%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%94%C3%90%C2%B8%C3%91%C2%84%C3%90%C2%B5%C3%91%C2%80%C3%90%C2%B5%C3%90%C2%BD%C3%91%C2%86%C3%91%C2%96%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%94%C3%90%C2%B8%C3%91%C2%84%C3%90%C2%B5%C3%91%C2%80%C3%90%C2%B5%C3%90%C2%BD%C3%91%C2%86%C3%91%C2%96%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%92%C3%90%C2%B0%C3%91%C2%80%C3%91%C2%96%C3%90%C2%B0%C3%91%C2%86%C3%91%C2%96%C3%90%C2%B9%C3%90%C2%BD%C3%90%C2%B5_%C3%91%C2%87%C3%90%C2%B8%C3%91%C2%81%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%B5%C3%90%C2%BE%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F_%C3%90%C2%BC%C3%90%C2%BD%C3%90%C2%BE%C3%90%C2%B6%C3%90%C2%B8%C3%90%C2%BD
http://uk.wikipedia.org/wiki/%C3%90%C2%A4%C3%91%C2%83%C3%90%C2%BD%C3%90%C2%BA%C3%91%C2%86%C3%91%C2%96%C3%90%C2%BE%C3%90%C2%BD%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%87%C3%90%C2%BD%C3%90%C2%B0_%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%B5%C3%90%C2%BE%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F_%C3%91%C2%96%C3%90%C2%BC%C3%90%C2%BE%C3%90%C2%B2%C3%91%C2%96%C3%91%C2%80%C3%90%C2%BD%C3%90%C2%BE%C3%91%C2%81%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%B9
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%BE%C3%90%C2%BF%C3%90%C2%BE%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%87%C3%90%C2%BD%C3%90%C2%B0_%C3%90%C2%BC%C3%90%C2%BE%C3%90%C2%B4%C3%90%C2%B5%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%90%C3%90%C2%BA%C3%91%C2%81%C3%91%C2%96%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%87%C3%90%C2%BD%C3%90%C2%B8%C3%90%C2%B9_%C3%90%C2%BC%C3%90%C2%B5%C3%91%C2%82%C3%90%C2%BE%C3%90%C2%B4
http://uk.wikipedia.org/wiki/%C3%90%C2%90%C3%90%C2%BA%C3%91%C2%81%C3%91%C2%96%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%B0
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%B5%C3%90%C2%BE%C3%91%C2%80%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0

2.3 OcHOBHi PO3TiTN MaTeMATHKH:

Anrebpa ¢ Juckperna matemaTtnka ¢ JludepeHuianbHi pIBHSHHS °
I'eomerpiss * Kombinatopuka e JliniiiHa anrebpa * MaremaruuHa Jjorika °
MaremarnyHa cratuctuka * MartemaTnuHuili aHaniz ¢ Teopis HMoBipHOCTEH °
Teopist MHOXUH * Teopist yucen * Tpuronomerpist * Tomonoris * OyHKIIOHATEHUHA
aHaii3

2.4 Oxpemi Temun

Yucaa
Harypanpsai uncna — Llini gyucna — Parmionansni uncna — JlidicHl gmcna
— KommnekcHi uwncina — T'imepkomiuiekcHi  duciia —  KBaTepHioHH —
Oxkronionn — Cenenionn — Tinepaiticai ywucia — CroppeaibHi 4mcia — pP-

aan4Hi urcia — Maremaruudi craini — Ha3zsu uncen — HeckiHyeHHICTD

IlepeTrBOpeHHs

3629=1 5 _ f1sgz#=#(5*)

Jubepeniri-
anpHe Ta Bexropauit MaremaTuanuit
Apudpmernka . . .
IHTEeTpabHe aHai3 aHai3
YHCIICHHS
d? d

& T T

I[H(’be.peﬂmaﬂbm Junamivsi cucteMu Teopix
PIBHSHHS xaocy
CTpyKTYypH
AbcTtpakTHa anrebpa— Teopis rpynm— Anrebpaiddi CTpyKTypu —

Anrebpaiuna reometpist — Teopist uucenm — Tomosoriss — JliHilina anrebpa —
VYuiBepcanbHa anredpa — Teopist kateropiii — Teopist mociigoBHOCTEH
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http://uk.wikipedia.org/wiki/%C3%90%C2%90%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%94%C3%90%C2%B8%C3%91%C2%81%C3%90%C2%BA%C3%91%C2%80%C3%90%C2%B5%C3%91%C2%82%C3%90%C2%BD%C3%90%C2%B0_%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%B0
http://uk.wikipedia.org/wiki/%C3%90%C2%94%C3%90%C2%B8%C3%91%C2%84%C3%90%C2%B5%C3%91%C2%80%C3%90%C2%B5%C3%90%C2%BD%C3%91%C2%86%C3%91%C2%96%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%93%C3%90%C2%B5%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%B5%C3%91%C2%82%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F
http://uk.wikipedia.org/wiki/%C3%90%C2%9A%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%B1%C3%91%C2%96%C3%90%C2%BD%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%BE%C3%91%C2%80%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%B0
http://uk.wikipedia.org/wiki/%C3%90%C2%9B%C3%91%C2%96%C3%90%C2%BD%C3%91%C2%96%C3%90%C2%B9%C3%90%C2%BD%C3%90%C2%B0_%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%87%C3%90%C2%BD%C3%90%C2%B0_%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%87%C3%90%C2%BD%C3%90%C2%B0_%C3%91%C2%81%C3%91%C2%82%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%81%C3%91%C2%82%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%B0
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%87%C3%90%C2%BD%C3%90%C2%B8%C3%90%C2%B9_%C3%90%C2%B0%C3%90%C2%BD%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%B5%C3%90%C2%BE%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F_%C3%90%C2%B9%C3%90%C2%BC%C3%90%C2%BE%C3%90%C2%B2%C3%91%C2%96%C3%91%C2%80%C3%90%C2%BD%C3%90%C2%BE%C3%91%C2%81%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%B9
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%B5%C3%90%C2%BE%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F_%C3%90%C2%BC%C3%90%C2%BD%C3%90%C2%BE%C3%90%C2%B6%C3%90%C2%B8%C3%90%C2%BD
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%B5%C3%90%C2%BE%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F_%C3%91%C2%87%C3%90%C2%B8%C3%91%C2%81%C3%90%C2%B5%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%91%C2%80%C3%90%C2%B8%C3%90%C2%B3%C3%90%C2%BE%C3%90%C2%BD%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%B5%C3%91%C2%82%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%BE%C3%90%C2%BF%C3%90%C2%BE%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%A4%C3%91%C2%83%C3%90%C2%BD%C3%90%C2%BA%C3%91%C2%86%C3%91%C2%96%C3%90%C2%BE%C3%90%C2%BD%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%A4%C3%91%C2%83%C3%90%C2%BD%C3%90%C2%BA%C3%91%C2%86%C3%91%C2%96%C3%90%C2%BE%C3%90%C2%BD%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9D%C3%90%C2%B0%C3%91%C2%82%C3%91%C2%83%C3%91%C2%80%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%A6%C3%91%C2%96%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%A0%C3%90%C2%B0%C3%91%C2%86%C3%91%C2%96%C3%90%C2%BE%C3%90%C2%BD%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%94%C3%91%C2%96%C3%90%C2%B9%C3%91%C2%81%C3%90%C2%BD%C3%90%C2%B5_%C3%91%C2%87%C3%90%C2%B8%C3%91%C2%81%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9A%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%BF%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%93%C3%91%C2%96%C3%90%C2%BF%C3%90%C2%B5%C3%91%C2%80%C3%90%C2%BA%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%BF%C3%90
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JluckpeTHa MaTeMaTHKa
JuckperHa MaTeMaTHKa MICTUTh 3aCO0H, SIKi 3aCTOCOBYIOThCS 10 00’ €KTIB,
110 MOXKYTh IPUHMATH JIMIIE crieldivyHi, OKpeMi 3HaueHHS (He HeepepBHi).

: S R
a;: @@ T ‘ 40
| ane Yz(P(1)= P ) 5 4 ..o
: - ‘ 059

Teopis MaremaTrdHa Teopis
MHOKHH JIoTiKa 00YKMCIEHHOCTI

Teopis

Kpunrorpadis rpadis

CucreMy 4YHCJIEHHA
TTo3umiiini cucteMu ynciaeHHsI—Heno3nuIiiai CUCTEMH YNCIEHHS

Bunajakosi Beln4nHa Ta npouecu
Kom6inartopuka—Teopis  #iMoBipHOCTeii— MaremaTiyHa  CTaTHCTHKA—
Bunankosi npouecu—Jlanirorn Mapkosa

2.5. lIpukiaagaa MaTeMaTHKa
Ipuknagna MaTematuka — O0JACTh MAaTEMATHKH, IO PO3IJISLIAE
3aCTOCYBaHHA MAaTEeMaTHYHOTO 3HaHb B iHIUX cdepax mismbHOCTI. [lpukimamammu
TAKOTO 3aCTOCYBaHHS OyIyTh: YHCENbHI METOIH, MaTeMaTWdHa (i3uka, JiHilHE
MPOTpaMyBaHHSA, ONTUMI3AIlisl 1 JOCTIHKEHHS Omepaliii, MOIEIIOBaHHS CYILIbHUX
cepenoBuIl (MeXaHiKa CyHIJIbHUX CEepeloBHIL), OiomaremaTuka i GioiHdopmaruka,
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http://uk.wikipedia.org/wiki/%C3%90%C2%9B%C3%91%C2%96%C3%90%C2%BD%C3%91%C2%96%C3%90%C2%B9%C3%90%C2%BD%C3%90%C2%B5_%C3%90%C2%BF%C3%91%C2%80%C3%90%C2%BE%C3%90%C2%B3%C3%91%C2%80%C3%90%C2%B0%C3%90%C2%BC%C3%91%C2%83%C3%90%C2%B2%C3%90%C2%B0%C3%90%C2%BD%C3%90%C2%BD%C3%91%C2%8F
http://uk.wikipedia.org/wiki/%C3%90%C2%9B%C3%91%C2%96%C3%90%C2%BD%C3%91%C2%96%C3%90%C2%B9%C3%90%C2%BD%C3%90%C2%B5_%C3%90%C2%BF%C3%91%C2%80%C3%90%C2%BE%C3%90%C2%B3%C3%91%C2%80%C3%90%C2%B0%C3%90%C2%BC%C3%91%C2%83%C3%90%C2%B2%C3%90%C2%B0%C3%90%C2%BD%C3%90%C2%BD%C3%91%C2%8F
http://uk.wikipedia.org/wiki/%C3%90%C2%9E%C3%90%C2%BF%C3%91%C2%82%C3%90%C2%B8%C3%90%C2%BC%C3%91%C2%96%C3%90%C2%B7%C3%90%C2%B0%C3%91%C2%86%C3%91%C2%96%C3%91%C2%8F
http://uk.wikipedia.org/wiki/%C3%90%C2%94%C3%90%C2%BE%C3%91%C2%81%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%B5%C3%91%C2%85%C3%90%C2%B0%C3%90%C2%BD%C3%91%C2%96%C3%90%C2%BA%C3%90%C2%B0_%C3%91%C2%81%C3%91%C2%83%C3%91%C2%86%C3%91%C2%96%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%91%C3%91%C2%96%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%B0
http://uk.wikipedia.org/wiki/%C3%90%C2%91%C3%91%C2%96%C3%90%C2%BE%C3%91%C2%96%C3%90%C2%BD%C3%91%C2%84%C3%90%C2%BE%C3%91%C2%80%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%B0

Teopis iHdopmanii, Teopis irop, Teopis WMOBIPHOCTI 1 CTaTHCTHKa, (iHAHCOBa
MaTreMaTHKa 1 Teopis CTpaxyBaHHs, Kpunrorpadis, a oTxke KoMmOiHaTtopuka i
JIeIKOI0 MIpOIO KiHIIEBa reoMeTpis, Teopiss rpadiB B JIOJaTKy 10 MEPEKEBOTO
IUIaHyBaHH, 1 6araTo B YoMy Te, 10 Ha3UBAETHCS iHQOpMaTHKO. Y THTaHHI PO
Te, W0 € MPUKIAAHOI MAaTeMaTHKOI0, HE MOXKHa CKJIAaCTH WYiTKy JIOTi4HY
knacudikamito. Po3minamu npukiagHO! MaTeMaTHKH €: TeOMETpis, (hi3uKOMeTpis,
XIMIKOMETpis, TICHXOMETPisl, EKOHOMIKOMETpis, iHBECTOMETpis, COI[IOMETpis Ta iH.
MateMaTigHi METOOM 3BHYAHO 3aCTOCOBYIOTBCS O CIEIH(IYHOTO KIIACY
NPUKJIAJHAX 3aBJaHb LUIIXOM CKIAaJaHHS MareMaTH4HOl MOJIET CHCTeMH.
OxkpeMrM  pO3AIIOM TPUKIATHOI MaTeMaTHKH € MareMaThyHa  (i3mKa.
MatematnuHa ¢i3nka omnmcye (i3WYHI TPOIECH, i OCHTh YacTO BOHA HE
BiZIpi3HAETBCS Bijl TeopeTHuHoi (isuku. Ii ocHOBHUMH po3inamu €:

e MexaHika pilMHU i Ta3zy

e Teopis aKyCTHKH

e PiBHsHHSA MakcBela, Ha IKUX IPYHTYEThCSI €IEKTPOMAarHeTU3M

e Mexanika.

2.6 MaTremaTn4He MOJETIOBAaHHSA

MaremMaTiHuHEe MOJEIIOBAHHS — METOJ JOCII/DKEHHS MPOIeciB abo SBHII
[UITXOM CTBOPEHHS IXHIX MaTeMAaTHYHHUX MOJEJICH i JOCITiKSHHS X Mojereil. B
OCHOBY METONy TIOKJIaJeHO IiNeHTHYHICTE (OopMH pIBHSIHb 1 OJHO3HAYHICTH
CHIBBIAHOIIEHh MK 3MIHHHMH B pIBHSHHAX OpHUTIHANY 1 MoJenmi, TOOTO, iX
aHayorii. MaremMaTu4Hi MOJEl JOCIIDKYIOTBCS, SK TMPABHIO, i3 JIOTIOMOIOI0
AHAJIOTOBUX OOYMCITIOBAJBHUX MAIWH, TUPPOBUX OOYHCIIOBAILHUX MAIIIHH,
KOMIT IO0TepiB.

Ha mnouarky 60-ux pokiB Oyino po3poOJCHO OAMH 13 METOJIB
MaTeMaTHYHOI'O0 MOJICIIOBAaHHS — KBa3iaHAJIOrOBe MojcnroBaHHA. Lleli Meton
moJisirac B JIOCHTIDKEHHI siBHIa abo mporecy iHmoi ¢i3udHOi TPUPOIH, SKE
OIKCYETHCS CITIBBIIHONICHHSMH, CKBIBAJICHTHHUMH IO PE3yJbTATIiB MIOJO TOTO
MPOoIIEeCY, SKHA BUBYAETHCS.

MaremaTiuHe MOJICIIOBAHHS TI€I0 YU IHIIOK MIpOI0 3aCTOCOBYIOTH BCi
MPUPOJHHUYI 1 CYCHUIBbHI HAYKH, II0 BUKOPUCTOBYIOTh MAaTEMAaTUYHHUI amapar Jyis
OJICPXKAHHS CIPOIIEHOTO OIMUCY PEATBHOCTI 32 JOMMOMOT O MATEMATHYHHX ITOHSITh.
MareMaTHYHE MOJCIIOBAHHS A03BOJISIE 3aMIHUTH PEAbHUI 00’ €KT HOTO MOIEIUTIO
1 mOTIM BHBYATH OCTaHHIO. Sk 1 y BUOAaIKy OyAb-KOTO MOJCIIOBAHHS,
MaTeMaTUYHA MOJICNIb HE OIKCY€E SIBHUIIEC a0COJIOTHO aJeKBAaTHO, IO 3ajHINae
aKTyaJbHUM IHUTAHHS MPO 3aCTOCOBHICTh OTPUMAHHMX TAaKMM IUIIXOM JaHUX.
MarematiuHe MOETIOBAHHS [IMPOKO 3aCTOCOBYETHCS y TiPHHUIITBI, F€OJIOTIT, IS
BUBYEHHS 1 aHJII3y MIPOLECIB MepepoOKH KOPUCHUX KOTIAJINH.
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http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%B5%C3%90%C2%BE%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F_%C3%91%C2%96%C3%90%C2%BD%C3%91%C2%84%C3%90%C2%BE%C3%91%C2%80%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%86%C3%91%C2%96%C3%91%C2%97
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%B5%C3%90%C2%BE%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F_%C3%91%C2%96%C3%90%C2%B3%C3%90%C2%BE%C3%91%C2%80
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%B5%C3%90%C2%BE%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F_%C3%90%C2%B9%C3%90%C2%BC%C3%90%C2%BE%C3%90%C2%B2%C3%91%C2%96%C3%91%C2%80%C3%90%C2%BD%C3%90%C2%BE%C3%91%C2%81%C3%91%C2%82%C3%91%C2%96
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%87%C3%90%C2%BD%C3%90%C2%B0_%C3%91%C2%81%C3%91%C2%82%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%81%C3%91%C2%82%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%B0
http://uk.wikipedia.org/w/index.php?title=%D0%A2%D0%B5%D0%BE%D1%80%D1%96%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D1%85%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%C3%90%C2%9A%C3%91%C2%80%C3%90%C2%B8%C3%90%C2%BF%C3%91%C2%82%C3%90%C2%BE%C3%90%C2%B3%C3%91%C2%80%C3%90%C2%B0%C3%91%C2%84%C3%91%C2%96%C3%91%C2%8F
http://uk.wikipedia.org/wiki/%C3%90%C2%9A%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%B1%C3%91%C2%96%C3%90%C2%BD%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%BE%C3%91%C2%80%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%B0
http://uk.wikipedia.org/w/index.php?title=%D0%9A%D1%96%D0%BD%D1%86%D0%B5%D0%B2%D0%B0_%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D1%96%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%B5%C3%90%C2%BE%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F_%C3%90%C2%B3%C3%91%C2%80%C3%90%C2%B0%C3%91%C2%84%C3%91%C2%96%C3%90%C2%B2
http://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%80%D0%B5%D0%B6%D0%B5%D0%B2%D0%B5_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%80%D0%B5%D0%B6%D0%B5%D0%B2%D0%B5_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%C3%90%C2%86%C3%90%C2%BD%C3%91%C2%84%C3%90%C2%BE%C3%91%C2%80%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%B0
http://uk.wikipedia.org/wiki/%C3%90%C2%93%C3%90%C2%B5%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%B5%C3%91%C2%82%C3%91%C2%80%C3%91%C2%96%C3%91%C2%8F
http://uk.wikipedia.org/w/index.php?title=%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D1%96%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%A5%D1%96%D0%BC%D1%96%D0%BA%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D1%96%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%9F%D1%81%D0%B8%D1%85%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D1%96%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%95%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D1%96%D0%BA%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D1%96%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%86%D0%BD%D0%B2%D0%B5%D1%81%D1%82%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D1%96%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%BE%D1%86%D1%96%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D1%96%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%87%C3%90%C2%BD%C3%90%C2%B0_%C3%90%C2%BC%C3%90%C2%BE%C3%90%C2%B4%C3%90%C2%B5%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%87%C3%90%C2%BD%C3%90%C2%B0_%C3%91%C2%84%C3%91%C2%96%C3%90%C2%B7%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%B0
http://uk.wikipedia.org/wiki/%C3%90%C2%A2%C3%90%C2%B5%C3%90%C2%BE%C3%91%C2%80%C3%90%C2%B5%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%87%C3%90%C2%BD%C3%90%C2%B0_%C3%91%C2%84%C3%91%C2%96%C3%90%C2%B7%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%B0
http://uk.wikipedia.org/w/index.php?title=%D0%A2%D0%B5%D0%BE%D1%80%D1%96%D1%8F_%D0%B0%D0%BA%D1%83%D1%81%D1%82%D0%B8%D0%BA%D0%B8&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%C3%90%C2%9E%C3%91%C2%81%C3%90%C2%BD%C3%90%C2%BE%C3%90%C2%B2%C3%90%C2%BD%C3%91%C2%96_%C3%91%C2%80%C3%91%C2%96%C3%90%C2%B2%C3%90%C2%BD%C3%91%C2%8F%C3%90%C2%BD%C3%90%C2%BD%C3%91%C2%8F_%C3%90%C2%B5%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%95%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%B5%C3%91%C2%85%C3%90%C2%B0%C3%90%C2%BD%C3%91%C2%96%C3%90%C2%BA%C3%90%C2%B0
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%BE%C3%90%C2%B4%C3%90%C2%B5%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%82%C3%90%C2%B8%C3%91%C2%87%C3%90%C2%BD%C3%90%C2%B0_%C3%90%C2%BC%C3%90%C2%BE%C3%90%C2%B4%C3%90%C2%B5%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%90%C3%90%C2%BD%C3%90%C2%B0%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%95%C3%90%C2%9E%C3%90%C2%9C
http://uk.wikipedia.org/wiki/%C3%90%C2%95%C3%90%C2%9E%C3%90%C2%9C
http://uk.wikipedia.org/wiki/%C3%90%C2%9A%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%BF'%C3%91%C2%8E%C3%91%C2%82%C3%90%C2%B5%C3%91%C2%80
http://uk.wikipedia.org/wiki/60-%C3%91%C2%82%C3%91%C2%96
http://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%B2%D0%B0%D0%B7%D1%96%D0%B0%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D0%B5_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%BE%C3%90%C2%B4%C3%90%C2%B5%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%BE%C3%90%C2%B4%C3%90%C2%B5%C3%90
http://uk.wikipedia.org/wiki/%C3%90%C2%9C%C3%90%C2%BE%C3%90%C2%B4%C3%90%C2%B5%C3%90

8 3. Ilpuxaau oopmJieHHsS] PodiT

Hasenemo npuknamu (hparMenTr) o(OpMIICHHS OKPEMHUX POOiT.
Ipukaax 1. Pobora 3 maremaruku ydacuuka |l eranmy Beeykpaincbkoro KoHKypCy-
3aXMCTY HayKOBO-AOCIHITHUIBKHUX pobiT Bacuist Ocramuyka.

MiHicTepcTBO OCBiTH | HayKH YKpaiHu
Mauna Axagemia Hayk Ykpainu
Cexyis: ,,MaTeMaTUKNA "~

HaykoBo-nocmigauipka podota

Y3araanbHEHHSI KOMIIACKCHUX
YUCEA Ha IIPOCTIP

Buxonas:
Ocramuyk Bacuab, yaens 11 xmacy
dizmKo-MaTeMaTHIHOTO mpodiiio

IIMJI . Enitap”

HayxoBuii kepiBHHK:
Amnnpiii SIpociaBoBud boméa,
JIOKTOp TeXHIYHWX HayK, KaHI. ¢i3.-
Mar. Hayk, npodecop PiBHeHchkoro
JEPIKABHOTO CYMaHITApPHOrO
YHIBEPCHUTETY

KepiBaukn:
AnHa BikTopiBHa Tepebyc,
CTYACHTKa-MaricTp akysreTy
Marematuku i inpopmaruku PAIY
JIroavuna BosogumupiBaa Tamyk,

Buutens matemaruxu [IMJT , Enitap”

Pisue 2009
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Beryn 3
L. Cnipo6u BYeHHX y3araJbHUTH KOMILIEKCHI Yucia 5
1.1. KopoTknii icropudnnii ekckype 5
1.2. Orasix po6iT Bomou A.SL. i Tepedyc A.B. 7

1.2.1. IlpocTopoBmii aHAJIOr KOMIUIEKCHHX YHCe i 3a1a4i cTepeoMeTpii... 7

1.2.2. Cepuuna cucrema KOOPAMHAT i NPOCTOPOBi KOMMJIEKCHI uncaa.. 10

1.2.3. ILnocki i mpocTopoBi KoHMOPMHI ciTKK 16

1.3. ITocTaHOBKA HOBHX 3aBAaHb 20

11. N-BuMipHi KOMILIEKCHI YHC/Ia 21
2.1 O3HaveHHs Ta HAfinpocTim BJACTHBOCTI 21
2.2 BaacTuBoCTi n-BUMipHUX KOMILUIEKCHHX YHCE] 27

111 Onepauiiina 6a3a n-BUMipHUX KOMILIEKCHUX YHCEJ Ta il 3aCTOCYBAHHS ..... 35

3.1 Onepauiiina 6a3a. 35
3.2 3agayi Ha n-BAMIPHI KOMILTeKCHi UncIa. 37
3.3 Jlo modynoBm n-BUMIpHHX & - KOHPOPMHHX CiTOK. 40
BucHoBKH i OCHOBHI pe3ybTaTH. 42
Jlirepatypa 43

Sk GaunMo (BiXMOBITHO IO 3MICTy), B AaHIi JOCHIIHHUIBKIA POOOTI HABOIUTHCS
ICTOPHYHHIT €KCKYpPC Y CIPOOH y3araJbHEHHS KOMIUIEKCHUX YHCEN, OTJIS OCTaHHIX PoOiT i3
JAaHOT TEMaTWKH 1 IO CaMe OCHOBHE Y3arallbHIOIOUM KJIACHYHE NOHSTTS B Hamepesn
BU3HA4YEHOMY HANpsSMKY OMHMCAHO CIOcoOH Horo 6e3rnocepeAHbOro BIPOBaKEHHSL.

Kpim Toro BUBYEHO OCHOBHI BIIACTHBOCTI, HOBOCTBOPEHOTO 00’ €KTY, Ta HABEACHO HA
MpuKIan 3agad psjg eheKTHBHUX 3acTocyBaHb. Lle mae 3Mory sk HaWrmuOIIe OCSITHYTH
BJIACTUBOCTI N-BUMIPHHX KOMIUICKCHHX YHCEN Ta MaTH IEBHI ysBICHHS npo cdepu ix
3aCTOCYBaHHSI.

Jlana HayKOBO-IOCIiAHHUIbKA PoOOTa € MPUKIAZO0M 3MiCTOBHOIO JOCTI/PKCHHS BiKe
3maBasiocss 0 BIIOMHX, KIACHYHUX MATEMATHYHHX OO0 €KTiB, KONHM IIPOLEC Ii3HAHHS

MOYHHAETHCS 13 IOCUTh KOHKPETHOT MpobIieMu — 0Oy I0BU MEBHUX KOM(OPHHX CITOK.
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Beryn
Jlana naykoBa po60OTa CTOCYEThCS y3aralbHEHHS KOMILTEKCHMX YHCET Ha N-
BUMIDHHI TPOCTIp 1 € JIOTIYHAM HPOMOBIKEHHSM HAIIAX IONEPEAHIX POOIT Ha
TEMATHKY TTOIIUPEHHS KOMILIEKCHIX YHCEN Y TPHBUMIPHUH MPOCTIP.

B mpomy acnekTi TeMa JOCJTiKEHHSI JOCHTH AKTYaJbHA, OCKUTBKH TaKHX
y3arajbHEHb MOTPEOYIOTH DIi3HI Taly3l HAayKH 1 TeXHIKH. Y IbOMY HANpsMKY
MpaIIOBATH BUYEHI PI3HUX KpaiH, MPOTe MUTCHOro (anre0paidHo 3aMKHEHOTO)
AHAJIOTY HIKOMY 3 HHX TaK 1 HE BHAJIOCh MOOYAyBaTH. Ale, He 3BaXKAIOUH HA BIKE
noseneny OpobeHiycoM HEMOMKIHBICTE Takoi «moGynoBH», MU HaMaraTiMeMOCh
mo0yayBaTH TEOPIKO y AKiH OW ChpaBIKyBalOCh Iii JOAABaHHA Ta BiIHIMAHHS,
iCHyBalla B32a€MOBIANOBIAHICTE MDK MHOXEHHSM 1 [TUICHHAM, ICHyBaia
TPUTOHOMETPHYHA (HOpMA 3amHCy.

Meroro i 3aBAaHHSIM POOOTH € Y3arajbHCHHA KOMIUIGKCHHX YMCENI Ha N-
BUMIPHHU# TIPOCTIp, sAKE OYAYETHCA HA OCHOBI BIACTHBOCTEH KOMIUIEKCHHX YHCEIL, a
TaKOX NPOBEACHHX PaHIIle y3aralbHEHb KOMILUICKCHHX YHCENI Ha TPUBHUMIPHHI
IOPOCTIP 3 METOK IX 3aCTOCYBAaHHS [0 PO3B’S3aHHSA JACAKMX 33a7ad N-BEMIPHOL
reoMeTpii 1 HoOya0BH € KOH(POPMHHX CITOK.

Iepen po3poOKoIO Teopii N-BEMIPHUX KOMIUIEKCHHX WHCEN 1 ii 3aCTOCYBaHb
Oyna [mOCHiKeHa 1 MPOAHANN30BAHA ICTOPHYHA [OBiAKA (IOMAraHHsS BYCHHX
y3arambHUTH KOMIUTIEKCHI WHCNa) 1 ompamboBaHo pobotd bomou A. 5. ta Tepebyc
A. B (ormsiz sikux HaBeneHo y poOoTi).

HaykoBa HOBH3HAa OCHOBHMX pe3yJIbTaTiB po0oTH:

1) Brepiue moGy0BAHO TEOPIKO N-BUMIPHUX KOMIUIEKCHHX YHCET HA OCHOBI N-
BAMIPHOT cpepHUHOi CHCTEMHM KOOPAMHAT Ta y3arajbHEHb 3pOONEHHX 3
MPOCTOPOBHX TA MTAHIMETPUYHUX (HOPM KOMIUIEKCHOTO YHCIA |

2) PO3MJISIHYTI OCHOBHI BJIACTHBOCTI i€l MHOXWHH, 30KpeMa: MiIHECSHHS 10 M-
oro creneHsi(me Z) Ta R0OyBaHHS KOPEHS M-Oro creneHs(me N) 3 N-BUMIPHOTO
KOMIIJIEKCHOTO YHCIa,

3) Ha OCHOBI [(bOr0 OyJI0 BBEACHO MaTEMATHUHHI amapar 3 03HAueHb 1 TEOPEM,
siki Oysn JOBeAeHi;

4) nobynosano onepauiiiny ©a3y ans pos3s’si3aHHs 3a34a4  N-BHUMIPHOrO
MpoCTOpY;

5) po3B’si3aHO AeKinbKa 3a4ad Ta MPHUKIAAIB BHKOPHCTOBYIOUM N-BHMIpHI
KOMIUIEKCHI uKcIia;

6) B 4aCTKOBOMY BHIIAJKY NMOOYI0BAHO N-BUMIPHHUI aHAIOT ICHYIOUHX TUTOCKHX
Ta IPOCTOPOBHUX & - KOH(OPMHHUX CITOK.

Hxae posmineHo yactiHa poOOTH y SIKi Ha OCHOBI BBEJCHHUX NTPABHJI BUKOHAHHS
eJIeMEHTapHHX oOllepariii HaJl N-BUMipHUMH KOMIUIEKCHUMH YHCIIAMH OIHCYE ONepaniiiHy
6a3y momiOHy 1o iCHYIO4Ol B aHAIITHYHIIT reoMeTpii. | HaBoaNTH NpuKIaan 11 BUKOPUCTaHHS
JUTSL pO3B’SI3yBaHHsI PI3HOMAHITHUX 3a/a4.

22



IT1. Onepauniiina 6a3a n-BUMIPHHX KOMIIJIEKCHUX YHCEJ T if

32CTOCYBAHHS

Onepauil“ma fasza JJIA 3aCTOCYBaHHA Il-BI/IMipHI/IX KOMILUIEKCHUX YHUCEIT T0

PO3B’sA3aHHS CTEPEOMETPUYHUX 331aU:

1.KBaapar BiacTaHi Mik IBOMA TOUKAME:

Jaro mBi Touku A(a) i B(b) (me ). Bextopy AB = OB-0A BimmoBizae 4HCIO
b—a.Ome: AR =|p—d’ =(b-a)b-a),

AB* =(b—a)b—a)= (b, —a))* + (b, —a,)* +(b, —a, + ..+ (b, —a,)’ (10)

Jle a,b - n-BumipHi kommiekcHi uucna 4 1 B, ne a=a +a,i +aji, +..+a,i,, 1
b=b, +b,i,+bi,+..+b,, , AHaNOriuHe TMO3HAYCHHS OyJe BHKOPUCTOBYBATHCS 1
HaJa.

2.PiBHSIHHS N-BUMipHOT KyJ1i 3 uenTpom B A(a) i pamiycom R:

(x—a)x—a)y=R*,

(x—a)x—a)=(x, —a, ) +(x, —a,) +(x, —a,)* +..+(x, —a,)* = R* (11

A€ x - KOOpAuHATH OlKy40i TOUKH.

Jins oauHu4HOI N-BUMIPHOIL chepy 3 HEHTPOM y MOYATKY KOOPJUHAT MAEMO!

X, : +x2: +x3: +.,v-¢—x”Z =1.

3. [lepneHauKyIsIpHICTb BEKTOPIB i MpsiMHUX.

JIBa HEHYTHOBi BeKTOpH OA i OB GyayTh IepIEHIUKYIAPHI TOMI i TiTbKH
TOAI, KOJM BHKOHYBATMMETHCS PIBHICTB: gé+b§:(g—13) (Q—E) , ne Al(a), B(b),
O(0). Pisuicts (11) BumumBae 3 teopemu Ilidaropa, a came 3 piBHOCTI
OA’+~OB’=AB’. Hepenumenmo supas (11) y Barmszi:

a’+a’ +a’+..+a’ +b>+b’+b’+..+b) = (12)
=(h —a) +(b,-a,)V +(b,—a) +..+(b,—a,)
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a’+a, +a +.+a +b +b +b +. .+b) = .
s A o , OTIKE:
=(b ~a)) +({b,~a,Y +(b, —a;)’ +..+ (b, ~a,)
a b, +a,b, +. . +a,b, =—(ba +b,a, +bja; +..+b,a,) (13)

[lepenuiuemo nane criBBiaHOWEHHs i npsmux AB 1 CD:

(@, = b)), —d)+(a =b,)e, —d)+..+(a, = b)), —-d,) = (14)
=—((ay = b )¢, —d))+(a, = b, )c, —dy)+..+(a, - b,))c,-d,))

4. PiBHSIHHS MePeTHHY CiMHHX i JOTHYHHX 0 N-BUMIpPHOT KyJTi.
Hexait AB — paniyc kyai 3 uentpom B A(a), a BC — nornuna ao kyni. Toai
ABLBC . 3i ciBigHouens (14):

(a, = b )by —c)+(a, = b)) b, —c,)+...+(a, - b)b, —c,)=
=~((a, = b, )b, —¢, )+ (a, = b, )b, —¢,)+...+(a, ~ )b, —¢,))

- 2 2 —
ab —ayc, b’ +be +..+ab, —ac,—b, +bec, =

nn

=—(a,h, —ayc, b} +hc, +..+ab, —ac, —b:+bc,)

nn

3anuiuemMo PiBHAHHA 1A KOJA 3 LEHTPOM Y MOYATKY KOOPAMHAT i PafiycoM

1, To6T0, BpaxoByouu, o b’ +b +b +..+b> =1, a=0:

be,+hye,+..+bc, =1 (15)

5. [oain Biagpi3ka y 3aJaHOMY BiJHOIIEHHI.

BukopucroBytoun opmyiy n00yTKy MOMKHA OTpUMATH (DOPMYJIH AHAIOTIYHI

TPHOXBUMIPHHM:

Hexait AC=kCB (ke R), A(a), B(b), C(c) [3],Toni (c—a)=k(h—c),
3B1JICH:

c :u1+k/71 _a, +kb, _a, kb, (16)

1 , €y s €y
k+1 N k+1 k+1

3okpema, sakio AC=CB, 10

¢ :MJGZM,M% a,+b, (17)

! 2 : 2 2

38
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3a gonomororo Gopmynu A00YTKY MU MOXKEMO 3HAWTH TOUKY X(x) NEPETUHY

MeaiaH y TpuKyTHUKY ABC :

x:$ (18)

JUTA II-BI/IMipHOI‘O BHUMIAAKY OTPUMAEMO!

a, +b +¢ a, +b, +c, a,+b +c
Y=, x, ==, = (19)

| 2 s Xy n 3
3 3

3.2. 3anayi Ha n-BHMipHi KOMILIEKCHI YHcaIa

3amaua 1.

V n-BUMIpHOMY TPOCTOPI AaHO N-BHMIPHY KYJIO 1 IOBLUIBHO BHOPaHy TOUKY.
JloBecTy, MO BiOPI3KH BCIX MOTHYHHX MPAMHEX, IO BUXOAATH 3 I€l TOYKH i
TIPOBEACHI 10 N-BUMIPHOI KyITi PiBHI.

JloBeaemo Iie TBepUKSHHS AT AOTHUHUX TPOBEIEHHX 13 TOUKA A(a) .

Bubepemo nBi notruHnx. Hexail ofHa 3 HUX TIepeTHHAE KOO Y TOULU M (1),

ainwa B Touul K (k). Biacraus Mbk Toukamu A(a) M(m), A(@) 1 K(k) (3 (10):

AM? = (a—m)a—m) = (a —m ) +(a, —m,)* +(a; —my)’ +...+(a, —m,)’,
AK? =(a—k)a-k)=(a, =k, ) +(a, =k,)" +(a, k) + .. +(a, —k,)’ (20)

He mopymyroun 3arajgbHOCTI, TS CHPOIIEHHS, MOKIANEMO LeHTP n-
BUMIPHOI KyJi y MOYaToK KOOPAWHAT i BisbMeMo paxiyc 3a 1. Toxmi piBHAHHS n-
BHMIPHOL Kymi MOXHa 3amnmcaTi y BHTIISII:
mE+m+mi . +m’ =1k +k +k>+. . +k’=1PiBuaHHA [OTHYHHX 10
wiei kymi (3 (2.20)): aym, +a,m, +..+a,m, =1, ak +ak,+. . +ak, =1.

Poskpuemo nyxku y cniBigHoweHHAX (20) 1 3AiMCHUMO Haa BUpPa3aMu

anreOpaiuni NepeTBOPEHHS:
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AM? :af -*—ml2 —2a,m, -4—4122 +m22 -2a,m, +.“+aj +mj —2a,m, =

al +al+..+al+ml+ml+.Amial —2am ta,m, +. . +am)=a’ +ai +..+a. —1=
aa—1

AK? = & + K = 2ak +a +k:-2ak, +..+a’ +k:—2ak, =

2

&A@+ Aa kK k- 2(ak ak +. tak)=al +a +. +a, —1=

n'tn

—aa-1
Orwe, AM?=AK?, Tomy AM=AK , mo ¥ tpea Gymo moBecTi.

3anaua 2.
VY n-puMipHoMy mpoctopi po3miiueni touku 4, B, C, D, npu upomy ABLCD,
ACLBD . Noseaits o ADLBC .

Hexait A(a), B(b), C(c), D(d). 3anumemMo yMOBH nieprneHanKysipHocTi (14)

JUTS BIATIOBIAHMX TIPAMUX:

(a, = b)e, ~d,)+(a, —b,)e, —d,) +...+(a, —b,)c, -d,) =
=—((a, ~ b,)c, ~d,)+(a, — b,)e, ~d,) +..+(a, — b)), ~d,))

(a,—e)b, —d,)+(a )b, - d,) +...+(a, - ¢, )b, —d,) =
=—((a,—¢, )b, —d,)+ (& —&,)b, ~d,) + ..+ (a,—¢, )b, -d,))

ac, —ad —be +bd +ac,-ad,-be,+bd, +..+ac, —ad —bc, +bd =0

Cn hn
ab —ad —bec +cd +ab,-ad,-be,+ecd, +..+ab —ad —be, +cd, =0

MPUPIBHABLIM /1Bl OCTAHHI PIBHOCTI OTPUMAEMO:

ac —ad —be +bd +ac,-ad, - be,+bd, + . +ac,~ad, ~bc,+bd, =
=ab -ad -bc +ed +ab,-ad,-bc,+e,d, +..+ab, -ad, —-bc +cndn)

n'n % T Yt

ac,+bd, +ac, +bd, +..+ac,+bd, =ab +cd +ab,+cd, +..+ab, +cd, , TOOI

nn o

q bl a6 - bldl + cldl + azb: e~ b:d: + czd: Tt anbn —a.c, - bndn + cndn =

, ane
=—(ab—ac -bd +cd +ab,—ac,-bd, +c,d, +..+ab —ac, —bd +cd)

nn

JIaHe CMIBBIIHOLICHHS €KBIBAJICHTHE PIBHSIHHIO:

(@ —d)b, )+ (@ —d, )b, —e)+ . +(a, ~d,)B, ~¢,) =
==((a —d )b, —c))+(a, b, )b, —c,) +...+(a,—d, )b, 7Cr1))7

nepHeHAuKyasapHOCTI npamux AD i BC, wo i pe6a Gyno a0BecTu.

a e i € ymoBa
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3apaua 3.

Vei BEPLIHHH NPaBHIALHOrO
TPUKYTHHKA JIHKATh Ha N-BUMIpHIH ciepi,
HEHTP  AKoi  30iraeThca 3 TEHTPOM
TPHKYTHHKA. Joseaits, o cyma
KBAJPaTiB BiACTAHEH BIA Oy/b-AKOI TOMKH
cthepn 10 BEpIIHH TPHKYTHHKA cTana (He
FANCHEHTE Bi)l |.7’03MiLLleI{II}| TOYKH Ha
cthepi).

Pose’a3anua (aBTOpChKE).

Hexaii A(a), B(b), C(c), M(x)- TOuKm

man. 3.1 chepH 3 LEHTPOM O(0) 1 paaiycom 7.
Po3sgaskemo cnouatky gany 3agady npu n=3 (aue. man. (3.1)). Pisnauna cdepn
ana nanoro sunanky (3 (2.4)): xx=r*.
TpukytHuk ABC — piBHOCTOPOHHIH (3 yMOEBH), Toi T. O ~TOUKA NEPeTHHY

Meian TpHKYTHHKA. 3a dopmynomw (18) (a+h+¢)/3=0, a+b+c=0.

AM7 = (a— x}{.r_r —¥) = aq—ax—ax+xx = 2r° —ax —ax. AHATOrYHO

BM? = (b-x)(b-x)=2r" —bx—bx, CM* = (c—x){c—x) = 2" —cx—cx TOI:

AM® + BM* +CM* =60 ~x(a+b+c)-x(a+b+c)=6r" —x{a+b+c)-x(a+hte)=6r" —x-0-
x-0=6". Marumemo: AM? +BM* +COM* = 6/°, Omke, cyMa Ksajpartis BiicTaHeii
BijL Oy /Ib-AKOI TOMKH C(DepH 10 BEPIIMH TPHKYTHHKA.

V saranbHOMY BHMAAKY, mpH n>3, pisHanua cdepu (3riaHo (11)) nabyae
BHITIAMY. %" +x, +x +.+x, =r". 3 yMOBH Ta (DOPMYIH 3HAXOUKEHHA TOUKH
nepeTHHy MealaH TpHkyTHHKA (19) martumemo a +b +c =0, a,+b +c,=0,
a, +bh +e¢ =0,

3a dopmynoro (10)  AM’ =(a-xNa—x)=(aq —x ) +(@-x) +.+(@,-x,) =
=ay = 2ax +x; +a; - 2ax, 4 X, boda - 2ax, X0 =20 = ax, 4ax, +osax ). AHano-
rivno  BM =20 - 2(bx + b, 4 +bx),  CM? =27 -2cx +ex, +. +ex,)  TOAL
AM? + BM® +CM° =67 = 2x(a, + b +¢) - 2, + b, +0,)— = 2x,(a, + b, +¢, ) =6or" . Orie,
AM? 4+ BM® +CM7 =6r°, baunMo, 10 Cy™Ma KBAaJpaTiB BiacTaHed Bix Oyab-akoi

TOuKH, WO i Tpeda Gyn0 AosecTH.
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B wiif HaykoBO-AOCHIAHHULBKIH pOOOTI MOKa3aHO, SIK YCBIJOMHBIIK CYTHICTh
OKpeMoro (yHIAMEHTAJIBHOTO HANpSMKYy MAaTEMaTHYHOIO MPOrpaMyBaHHs, MOXKHa 3
JIETKICTIO 3aCTOCOBYBATH TaKHUii CHIOCIO MUCIICHHS 10 PI3HOMAHITHUX aClEKTiB HAaBYaJIbHOTO
npoiecy. ABTOp wi€i poOOTH TaKUM HYMHOM HESIBHO IiJKPECIIOE BiIOMY OCOOIHBICTH
a0CTPaKTHOTO MUCJICHHS, KOJH Ba)KKO YCBIIOMJIFOBaHa Creludika ICHXOJIOTIYHUX 1
NeJaroridYHUX MPOSBIB MPH MMOCTAHOBI OCHOBHOI 3a/aui B MEBHIH Mipi BiATBOPIOETHCS Y
BIAMOBIAHIM MaTeMaTH4YHId MoOjelni, ska B CHJy CBO€i KOHCTPYKLIl MiCTUTh aJeKBaTHi
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BCTYN

TpancmopTHa 3ajaya € OJHIEIO 3 OCHOBHUX CHEL{aJbHUX Mojeneit
MaTeMaTHYHOTO [POrPaMyBaHHA — PO3/LTY MaTeMATUKH, IO BHBYAE 3a/adl IOIIYKY
excTpeMyMy Gyukmii  f(x,,X,,...%,) Ha MNeBHIH MHOXuHI A/ #-BEMIPHOTO
€BKJIIZIOBOTO MPOCTOPY 1 po3po0isie MeToau iX po3B’si3aHHs. Lle MOsICHIOETHCS THM,
IO y MOCTAauaabHO-30yTOBUX I TOPrOBENbHUX OpraHizauisx, y Oyab-sKiii ramysi
BUPOOHIUOI ASUIBHOCTI BANUIMBE 3HAUCHHS MA€ 3HIDKCHHS TPAHCIOPTHUX BUTPAT HA
TepeBe3eH sl BaHTaKiB. KpiM TOro, D0 TPAaHCIOPTHOI 3amadi 3BOAMTHCS 1| HH3KA
iHIIMX ~ BHPOOHMYWX  3ajad, TOB’SI3aHWX, HATMPHWKIAL, 13  palioHaTI3amiero
BHKOPHUCTAaHHS BEPCTATIB, CKIANAHHAM 3MIHHMX rpadikiB, PETyTIOBaHHAM BHTpAT
BOJM Y BoaocxoBuIuax towo [1,3,4].

IMupokuii inTepec 10 Teopii I MPAKTUKM MATEMATM4HOIO MPOrpaMyBaHHA
noyascs Hanpukinui 40-x nmouarky 50-x pOKIB miCas TOro, sK aMEPUKAHCHKMIA
maremaruk JDk. JlaHuir po3poOue edeKTUBHUE OOUMCIHOBAILHUN AArOPUTM s
PO3B’sA3yBaHHs 3a4a4 JIHIAHOrO mporpamyBaHHsA. lledl amropuT™ YBIHIIOB 10
JITEpaTypH Mijl Ha3BOKO CUMNIEKCHO20 MEMOOy.

Cnin 3ayBaxuTh, 10 poOOTa HaJ NiHIHHUM MPOrpaMyBaHHAM novanacs B 30-x
poxax XX cronirra. B Yropuwuni 8 1931 p. 6yna onyOnikosana npaus b. Erepsapi,
npucBaueHa npodiieMam MiHiMi3auii npu TpaHcnopTyBaHHi BaHTaxiB. Ha ocHOBI uiei
npaui 3rogom Oya0 BUpOOaeHO €(EeKTMBHUM METOA PO3B’A3yBaHHSA TPAHCHOPTHMX
3a7a4 JIHIMHONO NPOrpamMyBaHHs, AKWUM BBIAIIOB [0 JiTEPaTypu i HA3BOO
yeopcvkozo memody. B 1939 p. JI. B. KauropoBuu ony0OiikyBaB mOpaio
,MaremaruuHi METOAM B Opradizauii i [UIaHYBaHHI BUPOOHMUTBA”, B sKIiii
3aMpONOHYBAaB OAWH 3 METOMIB PO3B’A3yBaHHs 3a7au JIHIHHOTO NMPOrpaMyBaHHA —
METO/] PO3B’I3KOBUX MHOXKHHKIB [6,7].

Opnak uwe Oynaw TUTBKH CrpoOW  pO3B’sI3aTH  OKpeMi 3amadi  JIHIHHOTO
nporpamyBanHi. CucremarnuHa po0OTa HaJ MAaTeMaTHYHMM [POrPaMyBaHHAM
mouanacss akpas micius 1949 p., xomu amepukaHchkuii Marematuk Jx. JlaHmir
onyOIiKyBaB OOUHMCIIOBANIBHUE ANTOPUTM UL PO3B’SI3yBaHHSA 3aad JIHIAHOTO
nmporpaMyBaHHA. 3 [bOTO Yacy GaKTHIHO po3nouaBcs heHOMEHANBHUM picT IHTEpecy
0 Teopii 1 TMPaKTHKK JIHIHHOTO TPOrpamMyBaHHsA. | BXe MOCHTH IIBHAKO OYITH
onepskaHi (pyHIaMeHTAIbHI Pe3yJIbTaTH B JIHIHOMY MPOTpaMyBaHHI, AKi CbOTOIHI
CTaiM KIAaCHYHWUMH. BomHOYac MOCTIKEHHS B Tamy3i JHIHHOTO MPOTpaMyBaHHs

MIPOJOBIKYIOTbCA.
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TpancnopTHa 3agaua K 3a7ada JIHIHHOTO NPOrpaMyBaHHS MOXe OyTH
PO3B’s3aHA 32 AOMOMOTOIO BIAMOBIAHUX 3aralbHUX METOAIB, 30KPEMa CHMILIEKCHOTO
Merony. OJHAK BHACHIIOK TMPAKTHYHO! BAXIMBOCTI INi€i 3amadi Ta Crenudiku
obmexeHb Ajs 11 po3B’sizanHs po3pobnieHo psia Oibl NPOCTHX 1 eeKTHBHILIMX
METOJIB, Cepel AKMX MO)KHA Ha3BaTH METOJ HOTEHIIaTiB, PO3MOALIPUMN 1 Horo
moaudikauii, Ineisama,  KBagpaTie, METOAM  PO3B’S3KOBMX  JAOAAHKIB,
IuQepeHIiaTbHAX PEHT Ta YTOPCHhKH 3 MOAUMIKAIIAMA.

Memoto panoi pobotn € po3pobka 1 AOCIKEHHS MPOUEAYP ONTHUMI3auil
PO3KIany caMOCTIHHOI MIATOTOBKM YYHA HA OCHOBI Mojenedl 1 Meroai
MAaTeMaTHIHOTO IIPOTPAMYBAHHSL.

Buxoasuu 3 nocTaBneHoi METH, BU3HAUEHI TaKi 3a60aniis 0CLONCen s

1) BCTaHOBHTH BJACTHBOCTI PO3B’A3KIB MOJENeH JIHIHHOTO TIPOrpaMyBaHHS
TPAHCHOPTHOTO TUIY BHXOJSYHM 13 3araJibHUX BIACTHBOCTEH CHCTEM JiHIHHUX
anreGpaiuHuX PIBHSIHB,

2) oOrpyHTyBaTd Ha wWiii OCHOBI BIZOMHH METOX MOTEHLIAMIB PO3B’A3aHHS
TPAHCIIOPTHHX 3a/1a1;

3) mocmiAMTH MOMIIMBOCTI 3aCTOCYBAHHS MOAECH JIHIHOrO MNporpamyBaHHs
TPAHCIOPTHOTO THIY [0 BHPIIIEHHA PIi3HUX MpoOieM pamioHamizamii Ta
ONTUMI3aLi] HABYANBHOT AIATbHOCTI.

IIpeomemon  OocniodiceHHss €  MOJEN  JIHIHHOTO — TIPOrpamMyBaHHS
TPAHCMOPTHOrO TUITY.

06 cxmom 0ocaioNcenns € ONTHMAIbHA OPraHi3allis HAaBYaIbHOI JiTBHOCTI.

y poOOTi IeTaqbHO OIMCAHO MaTeMaTHYHy IIOCTAHOBKY TpPAHCIOpPTHOI 3ajadi,
BJIACTUBOCTI 1i pPO3B’S3KiB Ta OOIPYHTYBaHHS METOMYy MOTEHIL{aliB pO3B’SI3yBaHHs L€l
3a1a4i.

YiTko omuMcaHi MaTeMaTH4HI MOJEN CaMOIIJrOTOBKM Y4YHS JIO 30BHIIIHBOTO
HE3aJIe)KHOTO TecTyBaHHs. Bci 6a30Bi mapaMeTpy Ta HEBIiOMiI MAlOTh LIJIKOM IMPUPOJHE
3MICT. 3aIpOINIOHOBAHO CIIOCIO YTOYHEHHS 3BEAEHOTO IIOKAa3HUKA (AHAIOr COOiBapTOCTI
TepeBe3eHb y KIIACHYHIH ITOCTAaHOBII TPAHCIIOPTHOI 3ajadi) 3a JOIOMOTOIO ITONIApHOTO
HOPIBHAHHS HaBYAJIbHMX JUCUMILTIH. Ha OCHOBI OTPMMaHOr0 ONTHMAaJbHOTO PO3HOJIITY
Yacy MPOTArOM CeMEeCTpY 3HalICHO HaMKpaIyii po3MOALT Yacy Ha MPOTA31 THIKHS.

o mepeBar maHol poOOTH CIii BiJHECTH 1 MPOCTOTY i MPAKTUYHOI peamizalii.

JoctymHicTh nporpaMHoro 3a0e3rnedeHHs 103BOJIsIE CTBOPIOBATH aKTyallbHi acoriarii.
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3.3. MocmaHoeka 3adayqi onmumizayii npoyecy camocmiiiHof
nid2omoexu y4Hs1 00 308HIWHL020 HE3a/leXXHO20 OYiHHBaHHS

3acTocyeMo Tenep METO/ PO3B’SA3aHHs TPAHCIOPTHUX 33/a4 /Ul PaLioHaIbHOT
oprasizauii npouecy camocTiiinoi niarorosku yuus a0 3HO npotsarom Il cemectpy.
PosriagatumMeMo €aMOCTIHY MiArOTOBKY YUHIB fAK MPOLEC BUKOHAHHS THIIOBMX
3apnank 3HO y moszaypounuit wac. Ha BUKOHAaHHS THIOBUX 3aBJaHb 3 KOXHOL
00paHoi MUCLMIUTIHK YYeHb BHTPAuae NEBHUM 4ac, SKUH BBAKATUMEMO CTallHM.
TlepenGayaeThes, MO MPOLEC MIATOTOBKH 3 KOXHOI JUCLMIUTIHK 3IIHCHIOETBCA 10
BU3HAueHOI aatu npoxopkeHHs 3HO. KokeH THXKACHD XapakTepu3yeThes Pe3epBOM
4acy Jyis CamMOMiArOTOBKHU.

SIKICTh BUKOHAHHS 3aB/IaHb CAMOIIArOTOBKKM Oy/€MO OLIIHIOBATH, SIK 1 paHille,
JIeIKUM MOKA3HMKOM, 1110 XapaKTePU3yE HMOBIPHICTh HEBIATBOPEHHS ONPAllbOBAHOTO
HABYAJIBHOro Marepiany. Takuil MOKa3HHK MOXKHA BU3HAYMTH CKCICPUMEHTAIBHUM
LUIAXOM OLIHUBIIN BIICOTOK SIKICHOTO BiTBOPEHHS HABUYAIBHOTO MaTepially yIHEM
yepe3 pI3HI TPOMDKKHA dYacy TMicias #Horo BuBUeHHA. OnTUMizaiiis pos3KiIaLy
camoniarotoBky (moaamo y suriasal tabnuud 3.5) 3A1HCHIOETHCS LUSIXOM MIHIMI3aLii
CYKYNHOI BEIMYMHU HEBIATBOPSHHS HABYAIBLHOIO MATEPIay IPOTArOM CEMECTPY.

BseneMo Taki no3HaueHHs:

X, —4ac, WO MIAHYeThCA BUTPATUTH /1S BAKOHAHHS 3aBJlaHb /-1 IMCUMIIIHA B /-uii

THX/ICHB,

C, — 3BeJIeHUH MOKA3HUK, KU XapaKTeprsye HMOBIPHICTh HEBIITBOPEHHS HABYAIb-

HUX YMIHb 3 /-1 AUCLMIUIIHY, 110 BOCKOHAIOBAIMCA CAMOCTINHHO /IO THIKHS,
a, — CepeaHs TPUBAICTb MIArOTOBKYU 32 NEPIOA 3 /- UCLMIUTIHY;
b, — peseps uacy, skui MOe OyTH BUKOPHCTAHHIT JUTS CAMOTTIATOTOBKH /-T0 THXKHA.

Takum 4uHOM, 3 ypaxyBaHHsS BBEACHMX [O3HAYCHb MOJKEMO 3alUCATH
MareMaTWyHy TIOCTAaHOBKY OIMCAHOi BWINE 33jaui  ONTHMI3amii  mpouecy

CaMOMIATOTOBKU YUHS Y BUTIISIIL: SHATMU MiHiMyM DYHKYIT
Z=Z [ (3.5)

npu yMOBax
un X, x, =a (i=1,23),
lx, + 2y, +otx, <b (j=12,..19),

5,20 (i=123, j=12,.,19). 3.7

33




38

Tabnuns 3.5
OOpani yuHem Hasuaasmi Tkai y II-My cemecTpi Cepenniii uac

JUCLIMIUTIHA 12.01-18.0119.01-25.01 27.04-03.05 | 04.05-10.05 | migroToBKu
Mamenamura xS Ol o B L I a
Dizura X, xap 32 X218 cae X219 20 @
Vchqi‘ucwca Moed . Ca1 .. G2 Cag| ... Ca18 €319 a
ma simepamypa ¥l *52 ¥34 X318 *319

Peseps =acy by by b; big by

IMpumyctiMo, Mo Mae Micle HEPiBHICTE a,+d,+..+d, <b+b,+..+b,, aKka €
JOCUTB TIPUPOAHOI0, OCKITBKH 3araiibHA pe3eps uacy Mae OyTH MPUPOIHO GUTBLINM
3a 3arajbHUN 00CST Yacy, LIO IUIAHYETHCS BUKOpUCTATH A miarotoBku o 3HO.
Toni, nns rapaHTyBaHHA BUKOHaHHA ymoBH Tumy (1.1), ska HeoOximHa s
3aCTOCYBAaHHS PO3MISHYTOTO BHIIE METONY IOTCHUIANB pO3B’S3aHHA 3a1ad
TMHIHHOTO  TIPOTPaMyBaHHA  TPAaHCIOPTHOTO  THIY,  BBEAEMO  JOIAaTKOBE
TOPH30HTAIIBHE PIBHIHHS

Xyg F Xy Tt Xy =4y, (3.8)
me BenmAumHA X, (j=1.2,.,19) Oymemo iHTepmpeTyBaTH SK SaIMIIOK 9acy TICis
BUKOHAHHS 3aTAHOBAHNX THTIOBAX 3aBIAHb j-TO THXKHSA, d,,,, — 3aTaJbHIH 3aJTHIIOK
uacy 3a ceMectp: a,=b+b,+.+h,—(a,+a,+a;). Ilpu 1UbOMy mNOKasHUKK C,;
TMPHHMAEMO PIBHUMH HYJTIO TS yeix iHaekcis j=1,2,..,19.

Jlns 3HAXOIKEHHS PO3B’A3KY 3a/1a4i Ta MPOBEICHHS YHCIOBHX EKCIICPUMEHTIB,
HaMH TOOyIOBaHAa KOMIT'IOTEPHA MOJeNbh 3 BHKOpPHCTaHHAM mporpamu "[lomryk
pimrenss”. SIK BUTUTMBAE 3 OTPHMAHOTO PO3B’ 3Ky HAWOLIBII IHTEHCHBHA TIATOTOBKA,
HamNpHKIIa, 3 MaTeMaTHKH Mae BinOyBaTHCh B nepion 3 18 TpaBHA 1o 24 TpasHs, Mo
BifmoBifae mepiogy micnsa ckmagawns 3HO 3 ¢ismkm Ta yKpaiHCbKOi MOBWM i
nmiteparypu. Y mepion 3 2 Gepesns mo 17 TpaBHA MiArOTOBKA 3 MAaTEeMATUKH —
MmiHiManbHa (1 roAMHA B THXKICHB), IO € IPUPOJIHIM, OCKUTBKM B Iell mepiox
BiZOyBAa€ThCA IHTCHCHBHA MiATOTOBKA 10 30BHINIHBOIO HE3AJIC)KHOTO OL[IHIOBAHHA 3
iHIMX O0paHHX TIPEIMETIB, IO CKIaJaTUMYThCsl paHiime. I[ikaBUM BHSABHBCS
XapakTep MATOTOBKH 3 YKPaiHChKOI MOBH Ta JIITEPAaTypH, a caMe BOHA BiAOYBaeThCS
nepiogamu 3 12 ciuns mo 15 moTtoro Ta 3 13 KBITHA MO 3 TpaBHS HE TOTYEMOCS IO
BUNPOOyBaHb, npote 3 16 mmotoro mo 29 Gepesns, 3 11 TpasHs mo 17 TpaBHs
IHTCHCHBHICTh MIATOTOBKM — MaKCHMajbHa. MaKCHMAalbHOIO € I MiArOTOBKA B
OCTaHHIHN THX/ICHD Iepe/] KOKHUM 3 BUIIPOOYBaHb.
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BUCHOBOK

IcHyroui cbOromHI MOMIIMBOCTI Ta LIBHIKI TEMITH PO3BUTKY OOUYHCITIOBAIBHOT
TEXHIKH CIIPUYMHIOIOTH 3POCTAHHS IHTEPECY 10 MaTEMAaTHYHUX METO/IIB aHATI3Y Ta iX
3aCTOCYBAHHS, 30KpeMa, JUIsi OOIPYHTYBaHHS 1 ONTHMIi3awii pilieHs, o
MPUAMAIOTBCS.

VY mepmoMy po3mii poOOTH POSIIAHAECTBCS TEOPIsl MOIENeH IHHIMHOTO
NpOrpamMyBaHHs TPAHCIOPTHOTO THITY, SIKi [IIMPOKO BHKOPHCTOBYIOTHCS JUIS
OITHMI3aLii TPAHCTIOPTHHUX BUTPAT HA [IEPEBE3CHHA BAHTAXIB. 30KPEMa, BHXOMIUH 3
€KOHOMIYHOTO OMKCY NMpodiaeMH OOIPYHTOBAHA MaTeMaTHYHA MOCTAHOBKA 3a1aui, a
TaKOXX HA OCHOBI 3arajlbHUX BJIACTUBOCTEH CHCTEM JIIHIMHUX anreOpaidHuX piBHAHb
BCTAHOBJICH] BIACTHBOCT] PO3B’A3KIB TAKKMX 3a/ad.

Cruparourcs Ha I BIACTHBOCTI y APYrOMY pPO3AUTI PobOTI BCTAHOBICHI
KpHUTepll OLIHKK ONTHMAIBHOCTI JOBUIBHOTO Oa3MCHOTO PO3B’A3KY TPAHCIIOPTHOL
337a4i Ta OOTPYHTOBYETHCSA METO/] MOTCHLIAMIB iX PO3B’SI3aHHSI.

Ha miif OCHOBI y TpeTbOMY PpO3ALUTI TPEACTABICHI MAaTeMaTHYHI MOMEIi
OnTHMI3aLii PO3KITaLy CaMOMiATOTOBKH YUHS, Ta ONTHMAIIBHOI OpraHisawii npouecy
camocriitroi miarotosku yuss 10 3HO, a Takox crBopeHi eeKTHBHI KOMIT FOTEPHI
peaizaiii UX MOJeNeH, B sIKi 32 HEOOXIJHOCTI MOJKHA JIEFKO BHECTH HOBI 3HAYEHHS
BHXIZHUX JaHWX (Pe3epBy Hacy, CEPelHbOTO YaCy BHKOHAHHS JOMAIIHIX 3aBIaHb,
MOKA3HKKIB BIZHOCHOI BAJKITMBOCTI TOIIO) T 3HANTH HOBI ONTHMAJbHI PO3B’s3ku. Ha
Hally JyMKY, BAKOPHCTAHHS TaKWX MOJEJICH N03BONUTH e(EeKTHBHIIIE 3AIiCHIOBATH
IUIAHYBAHHA HABYAIBHOI [ISUTIBHOCTI Y4YHS, CTHMY/IIOBATHME PO3BHBATH CBOI
opraHizauiiiHi 34i0HOCTI, IO € JOCHTh BAXIWBHM Yy CYYaCHOMY DPO3BHHCHOMY
CYCITUTBCTBI.

3a3HauMMo, IO MPECTABICH] y poOOTI MOIEN MAIOTh TapHi MEPCHEKTHBH
mox0 ii BAOCKOHAIEHHS B MaOYTHIX [IOCHIDKEHHSAX, 30KpeMa, B HAlPAMKY
3aCTOCYBAHHS INMPIIO] IIOCTAHOBKH TPAHCIOPTHOI 3a4adl 3 OOMEKCHHAMH,
3aCTOCYBAHHS METOMIB TMPHHHSTTS PIIICHb JUISL EKCIEPTHOI OLIHKKM TOKa3HHKa

HEBIATBOPEHHsSI HABYATIHFHOTO MATEPIATY Ta MPIOPUTETHOCTI AUCIMILTIH TOIIO.

Y BHCHOBKY CTPYKTYPHO OITMCaHO pe3yJbTaTd OTPHUMaHi B POOOTI;
3a3HAYCHO TIepeBard 3alpONOHOBAHOTO METOAY 1 TEepCreKTHBH MaHOyTHIX
JOCHII/DKEHb B HAMpPSIMKY y3arajbHEHHs [MOCTAHOBKM MaTeMaTHYHOI MoOJeni Ta

3aCTOCYBAaHHA HOTy)KHiIHI/IX MeTO,HiB JJIsA OHiHKI/I IIOKa3HHKa HeBiHTBOpeHHH.
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Mpuknaan 3. Pobota 3 npukinanHoi mateMaTuku yyacHuka 11 eramy
BceykpaiHChKOT0 KOHKYPCY-3aXHCTy HAyKOBO-IOCHIIHULBKUX podiT Typban

Map’siHu.

MiHICTEPCTBO OCBITH 1 HAYKH YKpaiHu
YnpaBiiHHS OCBITH 1 Haykn PiBHEHCBKOT 06maepskaaMinicTpamii

PiBHeHCchKa Mata akazeMist HAyK YUHIBCHKOI MOJIOI

BigaineHns maremaTtuku

Cexitisi; MaTeMaTHYHE MOJICTIOBAHHS

OPBITU IMHAMIYHUX CUCTEM TA
MHOKMHU 3 CIIIPAJIBHOIO
CTPYKTYPOIO

Poboty BukoHana:

Typ6an Mapiana IOpiiBua,

yuennns 10 knacy

HaBuanbHO-BUXOBHOTO KOMIUIEKCY
"PiBHeHCHKM 00MacHmMit miuek-iHTepHat”,
BUXOBaHKH PiBHEHCHKOT Maitoi akagemii Hayk

YUHIBCBKOT MOJIOAL

Hayxosi kepisuuku: Typ6asa FOpiii
BacuisoBuy, kKanaugat GizuKo-
MaTeMaTHYHWX HAYK, TOUEHT MiKHApOAHOTO
€KOHOMIKO-TYMaHITapHOTO YHIBEPCHUTETY M.
akazn. C. Jlem’siHuyKa;

[Nexapceka Jlapuca Boioxgumupisha,

BUMTEJIb MATEMATUKH

PiBue — 2010
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B poOoti po3misHYTO OpOITH JAMHAMIYHHUX CHUCTEM (IIO3UTHBHI
HaIiBTPAEKTOPil), 0 BU3HAYAIOTHCS IEBHUM KBaJPaTUIHUM OIIEPATOPOM, 3 TOUKH
30py PYKaBHOCTI Ta CHIpalbHOCTI iX CTpykTypu. Ilpm 1bOMY IOCHIIKYETHCS
cnenn(idHa BIACTHBICTH TaKUX OpOIT, SKa IONATae B TOMY, IO NPH IIEBHUX
3HAYEHHSAX [MapaMeTpiB BOHU YTBOPIOIOTh MHOXKHHH, LIO MAlOTh YiTKO BHPKEHY
CHipajibHy CTPYKTypy 3 II€BHOIO KUIbKICTIO “pykaBiB”. BuOuparoun meBHi
3HAYEHHS [TapaMeTpiB OrepaTopa, MOXKHa OTPHUMYBATH JIOBIJIBHY KUJIBKICTh PyKaBiB

a TaKO’K 3MIHIOBATH 1X KPpUBU3HY.
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2.3 Muoxwna Kiomia 11 KBAAPATHIHOTO OTIEPATOPA..........vovvverrerrreeereesreienes 15

3 Mertox MOIETIOBAHHS CITIPATBHAX MHOKHH 32 JOTOMOTOK OpOIT TMHAMIYHHX

CHCTEM. .......oovvoeveorseeseeesse s ssssseee st 19
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VY Berymi ieTanbHO NpoaHali3oBaHa aKTyallbHICTh BUOPaHOT TEMaTHKH Ta

OKpeclieHa MeTa JOCIiKEHb JaHO1 poOOTH
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«EADEM MUTATA RESURGO» — 3MiHeHa,
4 3H0BY Bockpecato (Akob Bepuynni)
Beryn

CripanbHi CTPYKTYpH 3yCTPIYAOTCS B MPHPOAI ayxke uacto. [loBiTpsHi
BHXOPH Ta CMepdi, BOJOBEPTI, 30BHIIIHA (pOPMa PAKOBMHH PABIMKA , BHP, IIO
YTBOPIOETbCS MPH CIYCKY BOAM B OTBIP BAHHM, — LIO CHOUIHOTO MDK LUMH
spumamu? Bee ue cmipaibHi mpocToposi cTpykrypu. Dopmy chipani MaOTh K
HECKIHUCHHO BENMKI 00’ €KTH (ranakTuku), TaK 1 mami. Cripaii Mu 3yCTpiuaeMo sk
B HEXXHMBIH, TaK 1 B xKuBil npupoai. B atmocdepi 3emii icHye Benmue3Ha KiTbKICTh
SIBULLL, TIOB SI3aHUX 3 XBIJIbOBUMH T4 BUXPOBUMH CHIPAJIbHUMH PYXaMU YACTHHOK.
lle crocyerbcs, Hampukiaam, pyxy moBitps y TaiidyHax, armocdepHux
CHHONTHYHUX BUXOPAX - IMKJIOHAX Ta AHTHIMKIOHAX Ta iH. [[prdoMy B IMKIOHAX
MH 9aCTO CIOCTEPIraeMo CIIPaibHi PyKaBH XMApPHOCTI.

3ycTpivaoThCA Chipami 1 y PI3HHX rany3sx, OB s3aHUX 3 [iNIbHICTIO
TOJIMHE. 3apa3 TOBOPATH, HATIPHKJIA, TIPO CIIPATBHU MUK JKUATTS MPOrPAMHOTO
MPOIYKTY, CIIPaIbHI MOJEII B3a€MO/ii CUCTEMH TIANPUEMCTB. ICTOPUKH FOBOPSTH
npo cmipadeHui Xim ictopii. Kymn 6 MM HE KHHYNMH MODJISAI — CKPi3h MH
3yCTpiYaeMoO cmipaib. B 4OMy K TpPHYMHM Takoi HOIIMPEHOCTI CIHIpPATbHHUX
ctpyktyp y Beecsiti? SIki MexaHi3Mu iX BUHMKHEHHS Ta CTIHKOrO iCHYBAHHS B
qaci? Och OflHA 3 OCHOBHHX TIPOOJIEM, fiKa CTOITh TIePe]l HAYKOBISIMH B Taiy3i
¢izuky Ta acTpodi3uKU — 1¢ 3HAXOKEHHS MEXAHI3MIB BUHMKHEHHS Ta CTIHKOTO
ICHYBaHHS B 9aci CHIPATBHOI CTPYKTYPH [ATTAKTHK.

Crmipani fK MaTeMaTHYHi 00 €KTH JOCTI/UKYBANH BHIATHI MATEMATHKA
MEHYJIOTO, Taki sk Apximen, bepuymr Ta inmi. Brmactusicts norapudmiusoi
cmipanmi — 30epiraTd cBOKO (JOPMY MICIA PI3HHX MEPETBOPEHb — OCOOIMBO
3axommoBana Skoba bepryii.

Metoro nanoi poOOTH € MOCHIHKCHHS CHIPATBHUX BIACTHBOCTEH OpOIT
JTMHAMIYHAX CHCTEM Ta MOJJIMBOCTI 1X BHKOPHCTaHHA JUIS MaTEeMAaTHYHOTO
MOJIEITIOBaHHS MOP(OIOTIYHOI CTPYKTYPH IIPHPOIHKUX 00’ €KTIB, 1O MAIOTH (HhOPMY

CTIpaJti (30KpeMa, CIIipaNbHIX FaIakTHK).

Ha mouaTtky po60oTu omnvcaHi opOiTH JUHAMIYHAX CHCTEM i iX BIIACTHBOCTI,

IiCJIs YOro BBOAUTHCA MOHATTSA KBAAPATUIHOI'O Oll€paTopa
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2. KBaapatuuHa nocaigoBHicTs Ta MHoxkunu Krosia

2.1 Kpagparuunuii onepatop

JlocuTs TOTJITHYTH JIMIIE HA ONWH MAJTIOHOK, TOOYXOBAaHWH 3a JOTOMOTOO
nobpe Bimomoi mporpamu fractint, mo6 3pO3yMiTH, SKOi Kpacw MOXYTh OyTH
00’eKTH, SKI SBIAIOTE €000 TpaekTopii (opOiTH)  AHHAMIYHHX CHCTEM.
Po3rnsHemMo  Haiinpocrilly HOCHLIOBHICTb (IIO-CYTi, HEJNiHIMHY JMHAMIuHY
CUCTEMY), AKy BIEpILE BHBYAIM TeHianbHi ¢paniys3bki Bueni ['acron XKiomia ta
ITep ®arty. ITisuime ii gocnimkysas benya Manugens6por [7]:

T =72 +C, 2.1

I€ Tyy,7, ,C ~JESTKI KOMTUTEKCHI UHCITa.

Posrisvemo mocmigosHicTs (2.1) Uit BWMAAKY, KOJM BigMOBIIHI uHCia €
TPUBUMIPHMM AHAJIOrOM TiMEPKOMILIEKCHUX YMCEN :

n=1 = xn+| +l:yn+l +]Z

1, =X, HIy, 2, T, e, €7 Cx +ic, + je. R 2.2)

ne i, j - “ysaBHI” OJMHMI, 10 MAKOTh BAACTUBOCTI: i2 =—1, j? =—1ij= ji=0. Toai
3 criBBiAHOIIEHHS (2.2) OTPUMYEMO CUCTEMY PEKYPEHTHHUX CIIiBBiIHOIIEHb:
{xm =X, -y, -z, +c,
lyw =2x,y, ¢,
Z,, =2x,z,+cC, (2_3)
BukopucroByioun npaBy 4acTuHy cmiBBiaHOweHHs (2.3), MOMKEMO BBECTU

orreparop, o 3aa€ BIATIOBIIHE TTEPETBOPECHHS:

x ¥ -y’ -zt +c,
A y|= 2xy+c, 24
z 2xz+c,

3HaliIeMo HEpYXOMI TOUKH LBOTO OepaTopa.

c, _
X, :l/21r1/2\/l/2—2g+1/(20x—1/2)2+4(cf,+cf) Y2 = 1-2x,, B s

AHaoriuHa CHCTeMa JUIS IPOCTOPIB OY/Ab-IKO1 POSMIPHOCTI Ma€ BUTIIS

»

1 12 2

X =(0) =2 ()7 e,
=

i _ 1 i . i
X, =2X,X, +¢,i=2n

(2.6)

[To3uTrBHI HamiBTpaekTOpii, MOOyIOBaHI HAa OCHOBI I[LOTO OIEpaTOpa,

JO3BOJISIIOTE  ONMUCYBAaTH MOPQOJIOTIYHY CTPYKTYpY CIIpaJbHAX MHOXHH Y

NPUPOAl, 30KpeMa CIHipaJbHUX TalakTHK. lIpM mbOMYy JOCTaTHRO 3HATH

BJIACTUBOCTI OpOIT JMHAMIYHOI CHCTEMH Ta 3aJaTH JIMIIC J[BAa TapaMeTpH, sKi

MOBHICTIO BU3HAYAIOTH BiIMIOBITHY CTPYKTYDPY.
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2.2 lesiki B1aCTHBOCTI 0POITH AMHAMIYHOT CHCTEMMU, 1O 33AA€THCH
KBaIPATHYHHM 0IIePATOPOM

Jlns cnpolueHHs BUKIALOK HAAal PO3rIsHEMO omepartop (2.6) y mpocropi
R? . Takox i1 3py4HOCTI BBEJEMO HOBHH ONEPATOp, MPHTATYIOUA HEPYXOMA
TOYKA SKOMO € [OYATKOM KOOPJAMHAT 1 SIKMil Mae AHAJIOrIYHI BIACTUBOCTI 3
onepaTopoM A.

Jlema 1. JIns omepatopa A Ta MHOBLIbHOI ToukH x=x+iyeC
BHKOHY€ETHCSI CITIBBi/IHOIIIEHHSI:
A%+ 2K,

\A?"f , 2.9)

= |¥lF+ 2%, |4 % + 2% | 4°% + 2% |

Je ¥,-HepyXoMa TO4YKa ormeparopa A.

Jlema 2. [lasi omepatopa A Ta AOBLILHOT TOUKH ¥, II0 HAJEKHTH

Haceiiny npuTsiranHs iioro Hepyxomoi Toukn (0,0) (MHoKHHI B;(0,0)), icHYIOTH

TaKi KOHCTAHTH c,¢,, 0<c, <c, <% , 10 V7 >1BHKOHY€ThCS CHiBBiTHOIIEHHS:

cwénl+%écz,£le O<e<oo, 2.15)
i=1 Xe

Je ¥, -HEPyXOMa TO4YKa orneparopa A.

Teopema. [lis onepatopa A Ta AOBLILHOT TOUKH ¥, IO HAJEKHTH
Oaceiiny npursaranns ioro Hepyxomoi Touxku (0,0) (mMHOoxkuHI B,(0,0)),
BHKOHY€ThCsI CIIBBI/IHOLIEHHSI:

‘Z”f’ = 0(e"™*D), ne ¥ -Hepyxoma TouKa omepaTopa A.

OcTaHHs Teopema TOBOPHUTH TPO Te, IO BETHYHHA ‘Z"E Ma€ EKCTIOHEHTHUH

Xapaktep 301KHOCTI A0 Hyns. A came, ICHye Taka jorapudgmivyna cripais, o
opbita AUHAMIYHOI CUCTEMM HATIEXKUTH JEAKOMY OKOJLY Li€i cnipasi.
OTmxe, MOKEMO ANPOKCHMYBATH PYKABH CHIPAIBHUX CTPYKTYDP, OTPUMAHUX

SIK OPOITH TUHAMIYHUX CUCTEM, JOrapu(MIUHUMH CHIPAJIAMH.

OCHOBHUMH TEOPETHYHHMH pe3yJbTaTaMH pPOOOTH € JOCIiIKEHHS
OKPEMHUX BIIACTHBOCTEH HOPM TOUOK, IIO YTBOPIOIOTH OPOITH TUHAMIYHHX CHCTEM
Ta Teopema, siKa CTBEpPKY€E, IO PyKaBH OPOITH TUHAMIYHOI CHUCTEMH, SKa

3a4a€TbCd KBaJpaTUYHUM OHNEpaTOpOM, MOKYTH HaOIMKATUCH J'IOI‘apI/I(l)Mi‘IHOIO

B ekcnepuMeHTanbHiil 4YacTWHI pPOOOTH JOCTIJDKYFOTHCS IO3WTHBHI

HAITIBTPAEKTOPIi 3 TOUKHU 30py KUTBKOCTI pykaBiB. HaBenena y po3zzini 2.3 miarpama
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TIoKazye, mo 3a AJOIOMOIOI0 KBaApaTUYHOIO oOIreparopa MOXHa MOICIIOBATH

MHOXHHH, 1110 MalOTh JJOBUIbHY KIJIBKICTh CHIpaJIbHUX PYKaBiB.

[Npoanani3yeMO  MO3MTHBHY  HAMIBTPACKTOPIiO, 110  BH3HAYAETHCA
criBgiHOWEeHHAM (2.6), (HIIHMH CIOBaMH, JOCHIMMO, HACKIIbKH “Oaratum™ €
KBaJIpaTHUHHI onepaTtop. AKe B NPUPOI 3yCTPIUAIOTHCA TalaKTHKH 3 PI3HOKO

KUIBKICTIO  pyKapiB. 1S UbOr0 CKOPHCTAEMOCH BIANOBIAHMM  MPOrPAMHHM

3abe3nedennam. PesynbTaTi JOCHiKEHHA nNpeacTasieni Ha aiarpami (Puc.4).

IRNEn nnmn

Puc.4

Ak Oauumo, o0nacTe OOMEKEHOCTI TOCHLIOBHOCTI YTBOPIOE BIAOMY
MHOKHHY MangensOpora, vy Akl MH BHAULIEMO Nigo0Giacti 3a XapakrepoM
36iHOCTI NO KinbKOCTI pykasis. Sk nokasyioTe AOCILDKEHH, ICHYIOTE 001aCTi,
A€ HE MOMKHA BH3HAUMTH PYKABHOCTI CTPYKTYPH, HE3BAXKAKUM HA HAABHICTH
30DKHOCTI 10 NPHTATYIOYOT HepyXoMoT ToukH. IIpu HenepepeHiii 3MiHl napameTpis
B Mexax BianosigHoi obnacti, sika BiaoOpaac pyx TOUKH MO Halii aiarpami,
BiOYBAETHCA 3MiHA PYKABHOCTI CTPYKTYP i THIY CTPYKTYPH — BiI “pyKaBHOI
MJIABHO 3AIHCHIOETBCA TMEpexia A0 eNinTHYHOI, NoTIM —“po3nana’, moTiM — 3HOBY
VTBOPEHHA HKOICh CHipalbHOI CTPYKTYPH 3 IHIIOK KUIbKICTIO “pykapis”. Take
JOCHIUKEHHs NMePEeKIMKAETLCs 3 rinote3oi0 Xalna, AKMH BBaXKae, L0 raJakTHKH

TEPexoaaTh 3 OJHOTO TUITY A0 IHIIOTO B MPOLIEC] eBOTIOLII.
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YV BHCHOBKY OITMCaHi pe3yIbTaTH MPOBEIECHOTO OCIiPKSHHS Ta BU3HAYCHI

OCHOBHI HaNlpsIMKH BIPOBAKEHHS IOCII/PKEHHS Y Mail0y THOMY.

«EADEM MUTATA RESURGO» — 3MiHeHa,
s 3HOBY BOckpecato (ko6 Bepuyni)
Beryn

CripaibHi CTPYKTYPH 3YCTPIYAlOTBCS B MPUPOII AyXke yacto. [ToBiTpsHi
BUXOPM Ta CMepui, BOAOBEPTI, 30BHIIIHA (OPMA PAKOBMHHM PABIMKA , BHD, LIO
YTBOPIOETHCSL MIPU CIyCKY BOJAM B OTBIP BAHHH, — IO CILUIBHOTO MK [HAMH
seuaMu? Bcee ue crmipanbHi mpocTopoBi cTpykTypu. PopMmy cripani MarTh K
HECKIHYEHHO BEJIUKI 00’ €KTH (ranaktuku), TaK 1 mani. Cripani Md 3yCTpiuaemMo sk
B HEXMBIH, Tak 1 B :«uBii npuponi. B armocdepi 3emiti icHye Bermmdae3Ha KiTbKICTh
SIBHLL, NOB’A3aHUX 3 XBUJIbOBUMH Ta BUXPOBUMH CMIPAIbHUMU PYXaMU YaCTHHOK.
Ile crocyerbcs, Hampukmam, pPyxy MOBiTps y TaidyHax, armochepHux
CHHONTHYHUX BHXOPAaX - IUKIIOHAX Ta AHTULMKIIOHAX Ta iH. [Ipuyomy B HUKITOHAX
MH 4aCTO CHOCTEPIraeMo CIiPAJibHI PYKABH XMAPHOCTI.

3yCTpIvaloThesA CHipaii i y PISHAX TaTy3AX, MOB’SI3aHHX 3 MISUTBHICTIO
JIOAMHY. 3apa3 rOBOPATb, HANPUKIIAJ, NPO CHIPAIBHUI LUK KUTTS IPOrPAMHOIO
MPOJIYKTY, CIipabHi MOJIENI B3a€MO/IIT CHCTEMH ITiINPHEMCTB. ICTOPUKE rOBOPATH
mpo cmipanbHuid Xig icropii. Kyam 6 MM He KHHYJIM TOMNIA — CKpI3b MH
3ycTpiuaemMo cmipaib. B uOMy K OpMYMHM TAKOi MOIIMPEHOCTI CHIPAlbHUX
cTpykTyp v BeeciTi? SIki MexaHi3Mu iX BHHUKHEHHS Ta CTIHKOTO ICHYBAHHS B
daci? Ocb OAHA 3 OCHOBHHMX NPOOJeM, siKa CTOITh MEPEe] HAYKOBLSAMH B ramysi
(bisuku Ta actpodizuky — 1€ 3HAXOHKEHHSI MEXAHI3MIB BUHHUKHEHHS Ta CTIHKOrO
ICHYBaHHS B 4aci CIIpaNbHOI CTPYKTYPH ralakKTHK.

Coipani sk maremMartdudi 00 €KTH MOCIIMHKYBAIM BHAATHI MATEMATHKU
MEHYJIOro, Taki sk Apximexn, bepHymni ta iHmi. Bractusicts norapumigHOi
cmipani — 30epiratd cBoW (OpMy MIC/iA PI3HUX MEPETBOPEHb — OCOOIUBO
3axommoBaia Skoba beprymi.

Metoro gaHoi po0OTH € IOCHTIKSHHS CIIPAJbHHX BIACTHBOCTEH OpOIT
OMHAMIYHAX CHCTEM Ta MOXMUIMBOCTI IX BHMKOPMCTaHHA A MAaT€MaTUYHOIO
MO/ICITIOBaHHS MOP(OIOTIHHOI CTPYKTYPH NPUPOJHUX 00’ €KTIB, 110 MAOTh (HopMY

cripaii (30Kpema, coipanbHUX ralakTHK).
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8 4. Bubip TeMHu HAyKOBO-I0CTiIIHHIILKOI POOOTH

4.1. Tema KOHKypcHOi pPOGOTH MOBHMHHA Bi[MOBIJAaTH MEPCIECKTUBHAM
HampsMaM II€BHOTO pO3JUTy HayKM 1 MaTu NEBHY TEOPETHYHY 1 NPaKTH4HY
IIHHICTb, & TakoXX Mae OyTH IIOB’S3aHOI0 31 IIKUIBHUM KypcoM Ta IHIIMMH
CYMDKHMMH HaBYaJIbHUMH TIPEIMETAMH.

TemaTrka HayKOBO-JIOCHIJHUIBKOT poOOTH MOXKe OyTH 0OpaHa caMoCTiIHHO
KOHKypcaHToM a00 3alponOHOBaHa HAayKOBUM  KEPIBHUKOM  (HAyKOBHUM
KOHCYJIbTAaHTOM).

[Io6 ycmimHO BUPINIMTH TOCTAaBJICHE B TeMi 3aBOaHHs, Tpeba YiTKO
BU3HAYHTH Bce Te, MO OyJo 3pobieHo panime. i1 mporo CIif peTeNbHO
MpOAHA3yBaTH 1 BHUBYWTH JTEpaTypHI mKepena (KHWATH, >XypHAJIH, HayKOBi
30ipHUKH TOIIIO).

PesynbpraTi 03HaHOMIIEHHSI MOXKYTh I1I0Ka3aTH, 110:

— po0iieMy BHBYEHO, a OT)Ke, TOAajbla podoTa HeOLiIbHA;

—npobiieMy BHBYCHO IIe HE TOBHICTIO, AEAKI MHUTaHHSA OCIIIKEHO
TIOBEPXHEBO 1 10 TOTO K TH HE MOTOJUKYEMICS 3 pe3yiIbTaTaMH JAociikeHb. OTxe,
HasBHI y JIPYKOBaHMX JDKEpEIax pe3ysbTaTH 3 0OpaHoi TEMH HE € HEPEHIKOA0I0
JUISL TIPOBEJICHHST HAYKOBUX JIOCHIPKEHb.

[lix wac HamucaHHS  BCTYNy  HayKOBO-AOCHIIHHLBKOI  pOOOTH
PEKOMEHIYEThCSl BUKIIACTH BIJIOMI 3 JITEpAaTYypHUX JUKEped 1 BIAcHI MipKyBaHHs
11010 OOTPYHTYBaHHS BHOOPY TEMH JOCIIDKCHHS, BKa3aTH TCHCHINT Ta 3araibHi
MOJIOKEHHSI Y JOCHI/DKEHHSIX NaHOrO HampsMy, TOOTO IOKa3aTd JOUiIbHICTh
3aIIaHOBAHOTO JOCII/IKEHHS.

Iz vacTuHa BKIIOYae B cebe iH(pOpMaIlifo, sSKa BHU3HAYAE METy poOOTH, a
TOMY IUIsl SIKICHOTO JIOCHI/DKEHHSI Tpeba KOPEKTHO W YITKO BH3HAYUTH METY
JOCIIKEHHS 1 chopMyITIOBaTH ii B TEKCTI HAYKOBO-AOCIITHAIIBKOI poboTH. Meta
Moke OyTH cOpMyNbOBaHA SK Y BCTYIHIA YaCTHHI POOOTH, TaK i B pe3yJNbTaTi
aHawi3y (IicI aHawi3y) JTiTepaTypHHUX JDKEepell 3 BUOPAHOT TEMATHKH.

Sk mpaBHII0, METY JOCHTIHKEHHS BXKE 3aKJIaJICHO B caMill Ha3Bi 0OpaHoOl i
JoCHiKeHHs Temd. Llimi JociipkeHh MOXYTh OyTH HaHpI3HOMAHITHIIIUMH i
CTPSIMOBaHUMH, 30KpeMa, Ha:

— BUSIBJICHHS 3B’SI3KiB MI>K IEBHUMHU SBUILAMH Y1 TTOHATTSIMHU;

— PO3KPHTTS MOKJIMBOCTEH YZIOCKOHAJIEHHS METO/IIB, OIHCY NpolieciB abo

TEXHOJIOTIH.

4.2. 3anpornoHyeMO MOXKJINBI HANPSMKH MOUIYKY aKTyalbHOT TEeMaTHKH.

VY3aranbHEHHS BiIOMHX MAaTeMaTHYHHUX MOHSATH IPHYOMY, B 3aJICIKHOCTI Bif
METH Ta MiJbOBOI HANpPABICHOCTI, ICHYIOTh pI3HOMAaHITHI MiAXOIW OO TaKUX
y3araibHeHb [88].
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VY3aranpHeHHS METOJIB pO3B’S3yBaHHS IE€BHOTO KJIACY MaTeMaTHYHHX
3aJja4 Ha OCHOBI BHKODUCTAHHS PO3B’S3KIB OJIIMINIAJ HUX 3ajJady Ta HayKOBO-
mi3HaBaJbHUX BUIAHb st mikossipis [33, 34, 36, 37, 41, 59, 91].

3ay4eHHs HECTaHAApPTHUX METOMIB /10 BHUPIUIEHHS HAayKOBOi IpobieMu,
[JISIXOM BIPOBAJKEHHS TEOPETUYHUX I0JI0KEHb 13 PI3HOMAHITHUX MaTeMaTHYHHUX
muciumin [21, 31, 44, 50, 97].

AHami3 Ta BUKOPUCTaHHS METONIB JOBEJCHHS KIACHYHMX MaTeMaTHYHHX
TEOpeM [0 pI3HOMaHITHHX 3ahady. TakuM YMHOM BiJOYBA€THCS IMPOEKTYBAHHS
TIEBHOTO CTHJIIO MUCJICHHS HA 30BCIM He MOAIOHHIA 3 TIEPIIOTo MOTIIsay 06’ ekt [31,
42, 50, 73].

3anydeHHS KOHCTPYKTHBHHUX METOMIB  JOBEICHHS, OCOOJIHMBO  IUIS
OTPUMAHHSI He2amugHux pe3yibTariB ( He ICHYBaHHS, HE MOXIIUBICTH TOMIO) [58].

INepenecenHs 3arajabHUX, GOPMANBLHUX TBEP/HKEHb Ha KOHKPETHI 00’€KTH,
3BY)KEHHsI c(epu 3aCTOCYBAaHHs TEOPEM 3 METOIO MOKPAIICHHsSI HEOOXIAHUX yMOB
[73].

OTpuMaHHS BIIOMHUX PE3yJNbTaTiB IHIOIMMH CHOCOOAMHU, IJIS TOTIHOJICHHS
cyTHocri sieui [21, 31, 73].

BukopucTaHHsT TEOPETHYHUX TMOJNOXKEHb JIUCUUILTIHK  «JlocmimKkeHHs
omepaniii», Takux SK: 3aJada JIHIHHOrO MPOrpaMyBaHHsS, TPAHCIOPTHA 3a/aua,
MaTpPUYHI ITPH, EKCIIEPTHE OIIHIOBAHHS, /IS MOJCIIIOBAHHS THUX YW IHIIMX SBHUII
[35, 85].

MoentoBaHHS SBHII] 3a J0TIOMOror0 (hpakraiis [47, 68].

CtBopeHHSs eDeKTHBHUX eKOHOMIYHUX Mojeneit [20].

BukopucranHsi  3araJbHUX — MOJIOKEHb  MaTeMaTHYHOI  CTaTUCTHKH,
Pi3HOMaHITHUX KPUTEPIiB s MEPEBIPKU CTATHCTHYHUX rimote3 [22, 45, 85].

BrnpoBa/pkeHHsT  MOJIOXKEHb  Teopil MacoBOro  OOCIyroBYyBaHHS — JUIS
imiTariitnoro MoaemoBanus [85].

Cucremartu3allisi METOMIB U1 OKPEMOTo KJlacy 3ajad (HalpukiIajg 3agadi 3
napametpamu) [33, 88].

4.3. Crniucok TeM.

. BapuuienTpuuHi KoopauHaTH, 1X 3actocyBaHs [5, 30].

. OpTOLICHTPHUYHI TeTpae/pH, iX BIACTHBOCTI Ta 3actocyBanHs [9, 53].

. Omepaliist HOBOPOTY BeKTOpa Ta ii 3actocyBanns [52, 80, 81].

. 3aCTOCYBaHHS €JIEMCHTIB MaTEMaTHYHOTO aHAIT3Y 0 PO3B’sI3yBaHHS
¢byHkuioHanpHUX piBHsAHB [16, 70].

. Ormsin 3micty JI.A. Kpmxkanieeskoro “Usonepumerpu” [46].

. @opMyIH TPhOX KOCHHYCIB 1 TPHOX CHHYCIB, iX 3acTocyBanus [23, 24].

. Cepenni ninii wotupukytHuka. Jpyra cepeans ninis tpaneuii [52, 79].

. Teopemu Yesn i Menenas Ta ix 3acrocyBanns [51].

. PiBHsIHHSA 3 11i)1010 Ta Ap00OBOIO YacTuHamu [4, 56].

. OyukionansHi pisusaEs Komri ta ix 3acrocysanss [16, 70].
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11
12
13

14.
15.
. 3amadi mpo po36uTTs WIoCcKoi Qirypu Ha yactuau [14].

. 3acTOCYBaHHS MaTPHIlh B eJIeMCHTapHi# Matemarui [17].
. Onykuti GyHKITT Ta OB’ s13aHi 3 HUMHK HepiBHOCTI [89, 90].
. AkcioMaTH4yHa Teopisi TPUrOHOMETpUYHKX (yHKIiH [64].

. Muorounenu Yebuiesa, ta ix 3acrocyBanns [19, 26, 84].
21.

16
17
18
19
20

23.

24.

25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

. HepiBHocri 3 winoro ta apo6oBoro yactuHamu [4, 56].
. Touku JlemyaHna, ix ocHOBHI BracTuBocTi [39, 57].
. 'eomeTpuuHi popMyu cTepeoMeTpii, 1110 He BBIHILIN 10 MIKUIbHUAX

MiIpy4YHHUKIB Ta iX 3acTtocyBanus [23, 54].
Knacudikamis Bimobpaxens noaidoHocTei Ha miomuai [49, 74].
Ipunnun dipixie Ta #ioro 3actocyBants [96].

I'pynu pyxiB Ta rpynu cumetpii ¢iryp B noriubieHoMy Kypci
wiadiMeTpii [63].

Kopuchi reomerpuuni QopmyiaM, IO HE BBIWIIIM A0 MIKUIbHUX
HiIpYYHHUKIB TIaHIMeTpil, iX 3acTtocyBanus [23, 54].

3onoTHil Iepepi3, Horo anredpaidHi Ta reOMETPUYHI BIIACTHBOCTI Ta
3actocyBanns [43, 75, 76].

3acrocyBanHs rpadis 10 po3B’sI3aHHS CHCTEM JIiHIHHUX piBHSAHB [55].
JIBOCTOpOHHSI JTiHIHKA SIK IHCTPYMEHT reoMeTpuuHuX mobyos [3, 8].
Meroau po3B’si3aHHsI CUCTEM JTiHIHHUX HepiBHOCTe#t [78, 83].
VY3aranpHeHHs TEOpeM KOCHHYCIB Ta cuHycis [71, 92].

3amadi Ha moOyIOBY HOTHYHHMX [15].

AnrebpaiuHi Ta TECOMETPHYHI 3a/1a4i 3 HECKIHUCHHOIO KiTBKICTIO
omepartiit [18].

Po3B’si3aHHs TOTIYHUX 33124 3a JomoMororo rpadis [11, 94].
TapMoHivHi 4eTBipKH TOUYOK, ix 3acTocyBanHs [38, 82].

PiBHOrpanHi TeTpaeapu, ix ocHoBHi BractuBocTi [9, 53, 60].

Mero i oGuuCieHHs BicTaHi Mixk MUMOGKHUMH ipsimumu [40, 93].
[oHsATTS HEeHTpa Macc Ta HOro 3acTocyBaHHs [6, 62].

Cumertpist MHOrOrpanHukis [13, 49, 65].

3amaui 3 mapamerpamu [29, 32].

Po3B’s13aHHs pIBHAHHS IPYTOTO CTEMEHs B MTKX ymcax [27].
ApbGenon Apximena, #oro BiaactuBocti. Teopema Iamma [7, 12].
Mertox MaTeMaTH4IHOI iHAYKIIT B reomeTpii [28].

. Metop mimcTaHOBOK po3B’s3aHHs QYHKIIOHAIBHUX piBHAHB [16, 70].
42.

I'padu 3 konsopoBumu pebpamu [11, 66].

4.4. HaBenemo TpUKIaA 3aBIAHHS HA  BHKOHAHHA  HAYKOBO-
AocaiTHUIBKOT podoTn. OcKinbkd, cHOpMyIbOBaHUN IUIAH JO3BOJISE SIKICHO 1
CBOEYACHO BHKOHYBATH BCi 3aIJITaHOBaHI MOMEHTH 0OpaHoi TemaTuku. [Ipu nmpomy
3ayBa)XKMMO, [0 ONMCAHI HIKYE 3aBJaHHS], HOCATH B NEPIIy Yepry OpraHizylouuii

acCIIEeKT 1 €

CKJIaJICHUM Ha TIPHUKIIAJi KOHKPETHOT poOboTh wieHa MAH.
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PIBHEHCHKA MAJIA AKAJIEMISI HAVK YYHIBCHKOI MOJIO/II

3ABJIAHHS 10 BAKOHAHHS HAYKOBO-JOCJIITHUIBKOT POBOTH YJIEHY
MATEMATHUYHOTI'O BIJAVIEHHS MAH

Tema: TEOPIA XAOCY TA JUHAMIYHI CUCTEMH.

Merta: susuenns enemenmie meopii Xaocy 6 KOHMeKcni O0CAIONCEHHSL OUCKDENMHUX
OUHAMIYHUX cucCmeM, OpOImu AKUX NPU NeGHUX 3HAYUEHHAX NApAMempie MAlOMb XAOMUYHULL
xapakmep.

3micT po6oTH:
Berym.

1. Teopis xaocy B 3arajJbHHUX pHCax.

1.1. Jlesixi icropuyHi qaHi.

1.2. lunaMidHi CHCTEMH.

1.3. IIpuknagy XaOTHYHUX CHCTEM.
2. JluBHI aTpaKTOpH.
3. Kpwurepiii piBnomipHocTi Beitns.

3.1. Kpurepiit Beiins. Busnauenns.

3.2. JTocimikeHHs yucia 1 3a JOMOMOrolo Kputepiro Beiis.
4. XaoTH4Hi Ta peryJsipHi MOCIIZOBHOCTI y CBITIIOBOAX.
BucHoBku.

JliTepaTypa:

1. Kysnenos C. I1. lunamuyeckuii xaoc [teker] / C. I1. Ky3uenos. — M. : Hayka, 2001. — 190c.
2. Kponosep P. M. ®paxraisl 1 Xaoc B AHHAMHYCCKHX cucTeMax. OcHOBBI Teopuu [Tekct] /
P. M. Kponogep. — M. : Hayka, 2000. — 170c.
3. Taiitaren X., Puxtep I1. X. Kpacots! ¢paxranoB. O6pa3bl KOMIUICKCHBIX AUHAMUYECKUX
cucrem [tekcr] / X. Iaiitaren. — M.: Mup, 1993. — 85c.

KajenaapHuii nJjiau.

1 | 3iOparu Ta onparroBaTH JITEPATYpPy 3 AaHOI TEMATHKH. 01.10-15.10
2 | OsHaifoMHTHCS 3 TEOPI€IO Xa0Cy Ha MPUKIATaX JMHAMIYHUX CHCTEM. 16.10-31.10
3 | BuBuutHu KpuTepiii Beiist. 01.11-08.11
4 | JdocniauTu po3noAiia nugp y YHCHIi 7 33 JOIOMOTOI0 KpHuTepito Beits. 09.11 -15.11
5 | HaBecTu MpUKJIaAW pi3HUX MOCIiIOBHOCTEH Y CBITIOBOIAX. 16.11 - 06.12
6 | Ilpoanani3yBaTH OTpUMaHi pe3yJIbTaTH. 07.12-13.12
7 | BU3HAUYMTH HAOPSMKH MOAANIBIIOT pOOOTH 3 MO IIOHOT TEMATHKH. 14.12-19.12
8 | Odopmienns poboTu. 20.12 - 20.01

BukoHaBenb:

HaykoBmuii kepiBHUK: xkanouoam ¢hiz.-mam. Hayk Typoan FOpii Bacunvosuu.
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PIBHEHCHKA MAJIA AKAJIEMISI HAVK YYHIBCHKOI MOJIO/II

3ABJIAHHSI 1O BAKOHAHHSI HAYKOBO-TOCJIITHULbKOi POBOTH YJIEHY
MATEMATHUYHOI'O BIJJAIVIEHHSI MAH

Tema: UYJIOBI JIIHIT B TPUKYTHUKY

Merta: susuenns enacmugocmeii medianu, UComu ma GiCeKMpUcU MPUKymHuKa i
MOHCTUBOCTEL BUKOPUCAHHS YUX BIACTNUBOCTEIL.

3MmicT po6oTH:

Beryn.

1. Meniana TpUKyTHHKA.

1.1. Pi3Hi ciocoOu JOBeeHHS BIACTHBOCTEH MeAiaHU TPUKYTHHKA.
1.2. Meniana i roma.

1.3. Crioco6u 3HaXO0KEHHS JOBKUHU MeJliaH! TPUKYTHHKA.

2. Bicexrpuca TpuKyTHUKA.

2.1 Teopemu npo OiCEKTPUCY TPUKYTHHKA.

2.2 LlenTpoin i Meniana B TPUKYTHHKY .

2.3 CnocoOu 3HaXOPKSHHSI JOBKHHH OiCEKTPUCH TPUKYTHHKA.

3. Bucora TpuKyTHHKA.

3.1. BaponeHTpH4HI KOOpJUHATH.

3.2. Pi3Hi crtocoOu TOBEJCHHS BIACTUBOCTEH BHCOTH TPUKYTHHKA.
4. HepiBHOCTi i MeniaHa.

5. 3HaXOJUKCHHS BiJCTaHI MiX 4yJOBUMH TOYKaMH TPUKYTHHUKA.
6. 3actocyBanus TeopeM Crroapta, UeBn Ta BanOGes.

BucHoBKku.
Jliteparypa:
1. Bank M. B. I'eomerpust macc [tekcr] / M. b. Bask, B. I'. BoarstHckuii. — M. : Hayka, 1987. — 158 c.
2. I'puropses H. A. IIpuMeHeHne GapuICHTPUYECKUX KOOPAMHAT IS PELICHHUS 3a1a4 JIEMCHTAPHOMI
reometpuu. H. A. I'puropses // MaTtemaTuka B mkodie. — 1975. — Nel. — C. 76-80.
3. Kyumnup U. Teomerpust. Teopemst u 3anaun. T. 1. [nanumerpust [tekcr] / U. Kymuunp. — K. :

Acrtaprta, 1996 (r1. 2). — 475 c.

KajenaapHuii nJjias.

1 | 3ibpaTu Ta ompaIoBaTy JITEPaTypy 3 AaHOI TEMATHKH. 01.10-16.10
2 | BuBYMTH BJIACTUBOCTI MeJiAHH, BACOTH Ta GiCEKTPUCH TPUKYTHUKA. 17.10-31.10
3 | BU3HAuYUTH JOBXKWMHH MEJiaHH, BUCOTH Ta 6iCEKTPHCH TPMKYTHHKA. 01.11-07.11
4 | Bupuutu Teopemu Crioapta, Yesu Ta BanO6ens. 08.11-15.11
5 | JloBecTH HEpiBHOCTI, OB sI3aHi i3 Me/liaHOIO TPUKYTHHKA. 16.11 - 05.12
6 | Ilpoananmi3yBaTH OTpHMaHi pe3yJIbTaTH. 06.12 -13.12
7 | BU3HAUMTH HAOPSMKH MOAANBIIOT pOOOTH 3 MO IIOHOT TEMATHKH. 14.12-18.12
8 | OdopmienHs poboTu. 19.12-20.01

BukoHaBeub:
HaykoBmuii KepiBHUK: xanoudam ned. nayk benewxo [Imumpo Tumogitiosuu.
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10.

11.

12.

13.

14.

15.

16.

17.

Cnmucok Jitepatypu

Axynua U. JI. MaTemaTuueckoe mporpaMMHpOBaHKE B IpUMepax U 3aadax:
VYuebuoe nocodue [tekcr] / U. JI. Akynud. — M. : Beicu. k., 1993. — 336 c.
Anexcannpos I1. C. Beenenue B reopuro rpynm [tekcer] / I1. C. Anexcanapos. —
M. : Hayxka, 1980. — 144 c.

Ausie A. B. T'eomeTpuyeckue MOCTPOCHHs ABYCTOPOHHEH nuHeiikoit [Texct] /
A. B. Ansie // Maremaruka B mkoste. — 1978, — No2. — C. 77.

Amnocromnosa I'. Ilina ta npo6oBa yactuHu uncina [Texcrt] /
I'. Anocronoga, I. [Tankparosa, JI. ®unkenpmreiin. — K. : @akr, 1966. — 96 C.

Bank M. B. T'eomerpust macc [rexct] / M. b. Baink, B. . Bontsiackuii. — M. :
Hayxka, 1987. — (4. 4). — 158 c.

bank M. B. [Ipumenenue moHATHUS IIEHTpa Macc Ha (haKyIbTaTUBHBIX U
KPY’KKOBBIX 3aHATHAX [Tekct] / M. b. Bank, B. I'. Bontsuckuii / Matemaruka
B 1koje. — 1984. — Ne2. — C.45.

Banxkos JI. Kak ITarnn gokasain ceoro teopemy? [texct] / JI. Bankos. — M. :
Mup, 1983. - 143 c.

Bapoynsk B. C. 3amadi Ha moOya0BY 3a JOMOMOT'OI0 CaMoi JIUTIIe
JBOCTOPOHHBOT JiHiiiku [Texct] / B. C. BapOynsik // Y cBiTi MateMaTHku. —
1983. — Ne 14. - C. 165.

Bes3 I1. I1. T'eometpist Terpaeapa [tekct] / I1. T1. Bes3 — K. : Pax. mkona,
1979.). - 108 c.

Bepesuna JI. 10. I'padsr 1 ux npumenenus [tekct] / JI. 1O. Bepesuna. — M. :
Ipoceetenwue, 1979.— . 3.). — 143 c.

Bepesuna JI. YO. I'padpl mOMOraroT peniath J0ru4eckue 3aaadyn [Texct] /
JI. 1O. Bepesuna // Matematuka B mkojie. — 1972, — Ne2. — C. 62.
Binenpxkwuii }0. O. ®irypu na micky [Tekcr] / FO. O. bineuskuii,

I'. b. ®iminoBchkumid. — XapbkoB: OcHoBa, 2003. — (po3n.17). — 158 c.
Bormanosa T. A. O IIOCKOCTSIX CHMMETPUH IIapajulesienunenoB [Tekct] /
T. A. bornanosa, H. H. JIebenes // Martemaruka B mkoie. — 1977. — Ned, —
C. 3L

Bonrsuckuii B. T'. TeopeMsl 1 3a1aun KOMOMHATOPHOM reoMeTpu [TekcT] /
B. I'. Bonrsauckuii, U. I1. Tox6epr. — M. : Hayka, 1965 (r. 1). — 108 c.

Bopucenko B. I1. [Toctpoenue kacatenphbix [Teket] / B. I1. Bopucenko //
Maremaruka B mkosie. — 1975. — Ned. — C. 35.

Bpoxckuit 5. C. ®ynkunonaipHbie ypasHeHus [teker] / 5. C. Bpoackuii,

A. K. Cnunenxo. — K. : Buma mxoma, 1983. — 883 -4. - 96 c.

Bpoacoekuit 5. C. Matpuui Apyroro nopsaky Ta ix 3actocyBaHHs [Tekct] /

S, C. bponcekuit, A. K. Crinenko // Y cBiti mateMaTtuku. — 1987. — Ne 18. — C.
119.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31

32.

33.

35.

Bpoxncekuit A. C. IlpousBogHas u UHTErpal B HEPABEHCTBAX, YPABHEHMUSIX,
toxaectBax [texct] / 5. C. Bpoacekuii, A. K. Ciunenxko. — K.: Buia mikona,
1988 (u. 3). — 120 c.

BacunseB H. Muorounensr UeObieBa 1 peKyppeHTHBIE COOTHOLIECHUS [ TEKCT]
/ H. Bacunbes, A. 3enesunckuii // Kant. — 1982. — Nel. — C. 12.

BBenenue B MaTeMaTuueckoe MojenupoBanue [texcr] / B. H. Amuxuus [u
np.]. — M. : Jloroc, 2005. — 439 c.

Bunorpanos 1. M. Metoa TpUrOHOMETPUUYECKUX CYMM B TEOPUH YUCEI
[texct] / . M. Bunorpasos. — M. : Hayxa, 1980. — 144 c.

Bigu6iga O. K. Croxactuuni moneni [texct] / O. K. Bigubina. — K. : Iucturyt
TeopetnuHoi ¢izuku iM. M. M. Boromo6osa, 2006. — 192 c.

I'abosuu U. I'. AnropuT™MudecKuii HOX0 K peIICHUI0 TeOMETPUYECKHUX 3a1ad
[texct] / W. T. TaboBuu. — K. : Pan. mkomna, 1989. — 160 c.

I'abosuu 1. I'. O nByX 3aBUCHMOCTSIX, OJIE3HBIX PU PELICHUH CTEPEOMETPH-
yeckux 3a1a4 [tekct] / U. T'. ['aboBuy / Maremaruka B mikose. — 1987. — Ne3.
- C. 49.

Taarmaxep @. P. Teopus matpui [Texct] / @. P. TanTtmaxep. — M. : Hayka,
1988. - 522 c.

lamkos C. 3agauya YeOrlieBa ¥ TPUTOHOMETPHYECKHE MHOTOUIEHBI [TeKCT] /
C. T'amkos C // KBanr. — 1990. — Ne 6. — C. 25.

Teapdonn A. O. Pemienue ypaBHeHHU# B HEbIX Yuciax [Tekcrt] /
A. O.Tensonn. — M. : Hayka, 1983. — 8§84 -5. - 63 c.

Tonoeuna JI. Y. Unaykuus B reometpun [Texet] / JI. U. TonoeuHa,
H. M. SIrnom. — M. : ®usmatrus, 1961. — 99 c.

Topuuureii I1. U. 3anaun ¢ napamerpamu [Tekct] / I1. W. TopHiuTeiis,

B. b. Ionsauckuit, M. C. Sxup. — K. : Texct, 1992. — 336 c.

I'puropse H. A. IIpuMeHenne 6apULEHTPUYECKUX KOOPANHAT JUIsl PEICHUS

3ajay4 aneMeHTapHoit reomerpun. H. A. I'puropnes // Maremaruka B mkose. —

1975. — Nel. - C. 76-80.

Henonbe XKan 'eomerpus kinaccuueckux rpym [Teker] / XK. Jlemonse. — M. :

Mup, 1974. - 204 c.

Hopodees I'. B. O 3a1auax ¢ napamerpamu, IpeuiaracMbIx Ha BCTYITUTEIb-

HBIX 3K3aMeHax B By3bl [Tekct] / I'. B. Jlopodees / MareMaTrKa B LIKOJIE. —

1982. — Ned4. - C. 36.

3amaui 3 mapamerpamu [Tekct] / B. K. Penera [ta in.]. — K. : Hayka, 2006. — 302 c.

34. 3amayi MDKHAPOJHMX MaTEMATHIHUX OJIIMITIag Ta METOIM iX
po3B’sizyBanHs [TekcT] / B. M. Jletidypa, I. M. Mitensman, B. M.
Pamuenxo, B. A. fcincekuii. — JIpBiB : €Bpo cBiT, 1999. — 321 c.

3amagi ontumizaiii: [TociOHWK a5 hakyIbTaTUBHUX 3aHATh, 10-11 KiI. [TekcT]
/ JI. M. BuBanshiok, O. 1. Cokonenko, FO. B. Kocrapuyk Tta in. — K. : Pax.
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