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Po0oTa npucBsiueHa J0CTiIKeHHIO 0230BUX TeXHIK CKJIAJAHHA 3aNMUTIB JJIs MiABUIIEHHSI
e()eKTHUBHOCTI BUKOPHCTAHHS BeJIMKMX MOBHUX Mojeseii. 3HaYHY yBary Npu/ijieHO MUTAHHIO
iHKeHepil 3anuTiB (MpoMNTHHIY). JeTanbHO PO3rJsiIHYTO Pi3HOMAHITHI TeXHIKH: MPOMITHHIT
0e3 3pa3ka, 3i 3BOPOTHUM 3B’SI3KOM, 3 KiJIbKOMa NPHUKJIAAAMH, JAHIIO:KKOBE MHUCJEHHS,
JAepeBO IYMOK, IHCTPYKUifl [1Jsi HaJalITyBaHHA. 3HA4YHY YyBary MNpPHALTEHO TEeXHOJOTisIM
Peaxuis Ta lis (Reaction & Act Prompting) Ta /lonoBHena momykoBa resepamis (Retrieval
Augmented Generation, RAG) sik KpUTHYHO BaKJIUBMX YHHHUKIB 3a0e3nedeHHs eeKTUBHOI
B3aemonii 3 BMM. Bucsitiieno o0co0auBOCTI 3acTOCyBaHHSI IMX TeXHiK Ta ixHiii BIJMB Ha
pe3yabTar. OAHAK BMKOPHCTAHHSI NMOBHOI'0 MOTeHUialy BHUMAara€ peTeJbHOr0 MiIXoay Ta
BpPaxXyBaHHA 0CO0IUBOCTel 3aCTOCYBaHHS.

3niiicHeHOo orysAa MapaMeTpiB BeJJMKHX MOBHMX MoJeJieil, TAKUX AK TeMneparypa, Top P,
MaKCUMAJbHA KUIBKICTh TOKEHIiB, CTON-MOCHIT0OBHOCTI, IITPadu 32 4YacTOTy Ta MPHUCYTHICTH
TOIIO. 3a3HAYeHO, 110 Po3po0JIeHHs 3aMUTIB € iTepaTMBHMM MpoLecoM, AKUH Nepeadayae
NocJailoBHe BUNPOOYBAHHSA Pi3HUX BapiaHTIB AJ1 A0CATHEHHS] ONTUMAIBHUX pe3yabTaTiB. Bei
HaBeleHI y JOCHIIKeHHI TeXHIiKM MiAKpPiNJeHO HA0YHUMH NPUKJIATAMU 3 OTPHMMAHUMU
pe3yabTaTamu. 3a3HavyeHo, 1J1s1 AKX THIIB A TeXHika Oyae 6ib1I 10pedHoI0. Y pe3yjbTarax
JOCTiIoKeHHSI HABeleHO MOPIBHSHHS SIK 0a30BUX TEeXHIK, Tak i CKJIaTHIMIMUX TexHOa0Tiid ReAct
Ta RAG.

In:xeHepia 3anuTiB — e KJIIOYOBA TEXHOJOTisl e()eKTHBHOI0O BUKOPHUCTAHHS BEJUKHUX
MOBHHMX Mojeseil. Bona akTyanbHa y 3B’A3KY 3i 3pOCTaHHAM 3aCTOCYBAHHS IITYYHOIO
iHTesleKTYy y Bcix c¢epax agissibHOCTI J10AcTBa, i il posb Juine 30iMbIIyBATHMETHCHA 3
PO3BUTKOM TexHoJIoriii. BMiHHA mpaBMiIbHO (OPMYJIIOBATH 3alUTH CTA€ BAXK/JIUBOK Ha-
BHYKOI0, HEOOXiTHOI0 A PoOOTH i3 CyYaCHUMH BeJUKUMH MOJeJsIMHU, 0COOJUBO B yMOBax
iXHBOI YHiBepCATbHOCTI Ta CKJIAAHOCTI.

Kuio4oBi ciioBa: BeJnKi MOBHI MojeJi, iH:KeHepisi 3anUTiB, MPOMITHHI, TeXHIKU 3aMu-
TiB, FeHepyBaHHSA KOHTEHTY.

Beryn
Imxenepis 3anutiB (Prompt Engineering) € KpUTHYHO BaXKIMBOI MPAKTUKOIO st ePEeKTHBHOL
pobotu 3 BelMukMMH MOBHHMH MoneinsmMu (BMM). Ile ramyss, 10 3aliMaeThCsi PO3POOKOI0 Ta BO-
CKOHAJICHHSM ITIXO/IB 10 GOPMY/IIOBaHHS TEKCTOBUX 3alMTIB (IPOMIMTIR), sIK1 TOAAIOTHCS HA BX1 MOBHOI
MOJIeNTi 3 METOI0 OTPUMAaHHS OakKaHUX PE3YNbTaTIB.
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JlocBiqueHi iH)KEHEpH 3alMTiB HMPOEKTYIOTh BXIIHI JIaHi, SKi ONTHMAJbHO B3a€EMOIIIOThH 3 IHIIUMHU
BXIIHUMH JaHMMH B MOBHHMX Mojensx. Lli BXiiHI JaHi JormoMararoTh OTPUMYBATH SKICHIIII BIAMOBIII Ta
3a0e3MeuyIoTh Kpallle BUKOHAHHS PI3HMX 3aBJaHb, TaKi SIK HAMCAHHSA XYIOXHIX TEKCTIB, CKJIAaIaHHS
MPOrPaMHOTO KOJAY, BUTATYBAHHS aHOTAIlil 3 BEIMKOTO OOCATY TEKCTY, PO3JOTi [iallor, CTBOPEHHS
UG POBOro MUCTEITBA, PO3ITI3HABAHHS Ta TeHepallis 300pakKeHb.

Orasia girepaTypHux axepes

Prompt Engineering Mo)xHa BH3HAYMTH SIK MPOILIEC PO3POOKH Ta ONTUMI3allii TEKCTOBUX 3aIlUTIB
3aBlaHHIM MPOMTHHTY TIOJISITA€ B TOMY, OO MPaBWIEHO (OPMYITIOBATH 3aMUTH JI0 MOJIEINI, BPaXOBYIOUH
KOHTEKCT 3aBJIaHHS Ta OUiKyBaHHS Bijl pe3yibTaTy. Y JNEIKUX BUIAJIKaX HEBEIWKI 3MIiHU Y (hOPMYITIOBaHHI
MiZIKa3KH MOXYTh CYTTEBO 3MIHMTH BHUCHOBOK MOJIEJNi, TOMY BMIHHS MpAallOBaTH 3 MiJKa3KkaMH CTa€
Ba)KJIMBOIO HAaBUUKOIO [1].

I'muboke HaB4aHHS 3a0e3Meurio 0araTo OCTaHHIX JOCATHEHb y cdepi BEIMKMX MOBHUX MOJENCH
(BMM) — nampuknaza, ChatGpt abo Gemini [4-6]. ba3oBi Mozeni mpencTaBisiOTh 3HAYHY EBONIOLII0 B
MeKaxX TTHOOKOro HaBYaHHS, OCKUIBKH MOXYTh 0OpOOJISITH MacHBHI Ta pi3HOMaHITHI HA0OpU HECTPYKTY-
poBaHux nanux. BMM, HaBYeHi Ha IMX MOJENAX, MOXYTh BHUKOHYBaTH 0araTto 3aBllaHb, TaKUX SK
BIJIMIOBIIaTH Ha 3alMTaHHS, KITacU(iKyBaTH, pelaryBaTH, y3aralbHIOBATH Ta CTBOPIOBATH HOBHH BMICT [2].

Mera mnpaBUIBHHX 3alMTiB O MOBHHX MOJIENICH IOJSAra€e B TOMY, OO0 pO3pOOMTH e(pEeKTUBHI
METOAMKU (HOPMYIIOBaHHSI TPOMINTIB, SIKi JOMOMOXYTh MaKCHMAallbHO PO3KPUTH MoTeHIian BMM Tta
OTPUMYBATH 3MICTOBHI, O4iKYBaHHI Ta Oe3neuHi pe3ynbTatu. s JOCSATHEHHS Ii€l METH 3aCTOCOBYETHCS
HHU3Ka MIX0/IB Ta TeXHIK [9].

BuBueHHs Ta 3acTOCyBaHHS TEXHIK iHXKEHepii 3alUTIB J03BOJSIE KOPUCTYBauyaM HAJIaroAWTH OUTBII
3MICTOBHY Ta KOHTPOJIbOBaHY B3a€EMOJII0 3 BEIUKUMH MOBHHUMH Mojensimu [7-8]. Lle momomarae
YHUKHYTH HeOakaHOl MOBEIIHKH MOJENI, IIJABHIIUTH SKICTh Ta JOCTOBIPHICTH PE3yJIbTATiB, a TAKOXK
POBLIMPHUTH Jiana3oH 3aBJaHb, SIKi MOKHA BUPIIIYBATH 3a JoroMororo BMM.

[mxeHepis 3amuTIB BiJirpae KIOYOBY pONib Y 3a0e3MeueHH] eTHYHOTO Ta BiANOBIZabHOTO BHUKO-
pHUCTaHHsS BEMKUX MOBHHX Mopened. HamexHo cdopMyiaboBaHI MPOMIITH J03BOJSIOTH 3BECTH IO
MIHIMYMY PH3UKH T'€HEpYBAaHHS IIKiJJIMBOrO, HE3aKOHHOTO YW YIEPEIDKCHOro KOHTEHTY [3], a Takox
CIIPSIMOBYIOTh MOJIENI Ha TOJICPAHTHY Ta HEeylepePKeHY TOBEIIHKY.

ITocranoBKa 3aBJaHHS

BpaxoByrouu, mo Oesnocepenne HamamrtyBanHd BMM mifg KOHKpETHI 3aBAaHHs JJIsi OUIBIIOCTI
KOPHCTYBaYiB 1 PpO3POOHUKIB € HEMPAKTUIHUM 200 HETOCSHKHUM, 3BEPHEHO yBary Ha ONTHMI3AIIii0 3aIlUTiB
10 BMM. TexHika iHXeHepii MPOMIITIB, siKa repeadadae CTBOPSHHS TOYHUX, CIICHU(BIYHUX [T 3aBIaHHS
THCTPYKIi#l MPUPOTHOIO MOBOIO BPYUHY, CTaja NEHTPAIbHOI c(heporo Oro JOCIiIKEHHS.

MeTroro € TIOJNErmMTH PO3YMIiHHS OCHOBHHX KOHIEHIINA (QOpMyiTfOBaHHS MUTaHb 1O MOBHHX
MOJIENIeH, MOCTIANTH iXHI MOXKIMBOCTI Ta IOKPAIIUTH OOI3HAHICTh KOPHUCTYBAYiB IOAO IOBEMIHKU
MoJieTiel TpH BUKOPHCTaHHI pisHUX mpoMmnTiB. [IpoBeneHo rpyHTOBHI ekcnepumenT 3 Gemini 1.0 Pro,
ChatGPT-40 Ta Claude 3 Sonnet ans mepeBipkn eeKTHBHOCTI 3aIIPOINIOHOBAHHUX MPHHIIMIIB Y PO3pOOITi
3aruTiB Ta MPOMNTIB [4—06].

Jnst pOro CTBOPEHO Pi3HI 3alMTH, KOXKEH 3 SKUX BIINOBIJa€ OJAHOMY TEBHOMY Hampsmky. Lli
3armuTH BiopMaTOBAHO 3TiJHO 3 HU3KOIO TEXHIK MPOMIITHHTY. OTprMaHi pe3ynbTaTH MOPIBHIOIOTHCS MK
co00I0 332 BCTAHOBIICHUMH METPHKAMHM, IIICJII 4YOrO 3pOOJIEHO BHCHOBKH IOJO €(EKTHBHOCTI BHKO-
PHUCTaHKX MPOMINTIB JUIsi KOHKPETHOI TEMH 3aITUTY.

Hampukinimi y3araJbHEHO BHCHOBKH JIOCHI/DKCHHS Ta HAJaHO PEKOMEHMIAIll MO0 ONTHMaIbHOIO
BUKOPUCTAHHSI TEXHIK MPOMITHHTY JUIS TOKpaimleHHs B3aemozii 3 BMM y pi3HOMaHITHHX KOHTEKCTaX.
PesynbTat 1BOTO JOCHI/KEHHSI JOMOMOXYTh KOPHCTyBayaM MAaKCHMI3yBaTH MOTEHIIAN Cy4acHUX
MOBHHUX MOJIEIICH Ta OTPUMYBATH BiJl HUX OUIBII pelieBaHTHI, 3MICTOBHI Ta 3p03yMiJli BiMOBiII.
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HanamtyBanHs BeJIMKMX MOBHUX MojeJeii

[Tix yac po3poOku Ta TecTyBaHHS 3aMUTIB I B3aemozii 3 BMM 3a3Buyaii BUKopucToByeThcst API
(Application Programming Interface). € Gararo mapamerpis, sIKi MOKHa HallalITyBaTH, 1100 OTPHUMATH
pi3Hi pe3ynbTaTH Juis 3anuTiB. [1oTpiOHO eKcriepuMEeHTYBaTH, 1100 BU3HAYUTHU MPABWIIbHI HAJAIITYBAHHS
JUTS PI3HUX CIIEHAPIiB BUKOPUCTAHHS, OCKIIBKY TaKe HAJAIITYBaHHs BaKIMBE JUIS MIABUINCHHS HAAIMHOCTI
Ta Oa)kaHOCTI BiATIOBiACH [3].

Hwxue HaBeneHO 3arajibHi MapaMerpH, 3 SKUMH MOXYTb 3ITKHYTHCS JTIOJU, SIKi BHKOPHUCTOBYIOTh
pizHi Timn BMM (puc. 1).

Q

Po3mip mozei TemmepaTypa

N / V

~ Top P
MaxkcHMAaJIbHA
JOBKHHA
CTon-mocaigoBHOCTI
HIrpagn 3a yacTOTY TA
KoHTeKCTHe BikHO IPHCYTHICTD

Puc. 1. [lapamempu senurxux MoeHUx mooenet

TemnepaTypa — 1e mapamerp, SKHi BH3HA4Ya€ CTYIiHb NepeadadyyBaHOCT] BIAMOBIMI, YMM HHXKYa
TeMIiepartypa, To OiblI nependadyBanuM Oyne pe3ynbTat. [Ipu HU3bKIH TeMIlepaTypi reHepaiis BiJmoBimi
3aB)KIH BHOMpPATHME TOKEH 3 HAaWOUTBIIOK WMOBIPHICTIO. 3 MiJBUIICHHSM TEMIIEpaTypH BUOIp TOKEHIB
CTa€ MEHII mependadyBaHUM, IO MPHU3BOIUTH J0 OUIBII Pi3HOMAHITHMX a00 KpeaTUBHUX BIAIOBIIEH,
OCKLTBKH 3pOCTa€ MOXIIUBICTh BUOOPY 1HIINX, MEHIII OUEBHTHIX TOKEHIB [7—8].

Ha npaktumi HU3BKY TeMmIepaTypy MOKHAa BHUKOPHCTOBYBATH JUIS 3aBJaHb, L0 TOTPEOYIOTh
TOYHOCTI, HAIIPUKIIA, I OTPUMAHHS BiIOBIZCH, 1€ BaXKIHMBI JOCTOBIPHICTh Ta CTHCIICTh. [t TBOpUMX
3aB/IaHb, TAKUX K CKJIAJaHHS XYIOXKHIX TEKCTIB YU BIPIIIB, OUTBII BHCOKE 3HAUCHHS TEMIICPATypH MOXKE
OyTH KOPHCHHUM, OCKUIbKH BOHO 30arauye BiAMOBII.

Top P — BH3HaYae KiNBKICTH CIiB, SIKi MOXHa PO3IJISSHYTH JJisi BUOOpPY HACTYIIHOTO CJIOBA B
reHepaiii Tekcty. [lokazHuK 0OMEeXye KUTBKICTh CIiB, 3 SKHX MOJEITb MOXKE BHOMpPATH HACTYITHE BHIIA]l-
KOBUM 4YHHOM. Lle cripusie CTBOpEHHIO BiIIOBieH, B SIKMX BUKOPHCTOBYIOThCS Pi3HI cioBa. BimmiHHOCTI
Mk Temnepatyporo i Top P momsirae y Tomy, mo po3mip HaOOpy CiiB, 3 SIKOTO OOMPAETHCS HACTYITHE
CIIOBO, KOHTPOMIOEThCS TapamerpoM Top P, a temmepaTypa peryitoe pisHOMAaHITHICTh 1 BUIAJIKOBICTh
BHOOPY CIIIB 13 11bOr0 Habopy [8].

Pexomennyetbes 3mintoBat a6o Top P, aGo Temneparypy, aje He oOuIBa.

MakcruManbHa TOBJKHHA JIAHII0YKKA — JI0IIOMarae KepyBaTH KUIbKICTIO TOKEHIB, sSIKi FeHepy€e MOACTb
i 4ac BiANOBiAl. BH3HAYCHHS MaKCHMMaJbHOI JOBKHWHHU JOMOMAarae 3amo0irTd OTPUMaHHIO JOBruX ado
HepeleBaHTHUX BIJINOBIZCH 1 KOHTPOIIOBATH BUTPATH, OCKUIBKH PO3TOPHYTHH PE3YJILTAT MOXKE 30UTBIIUTH
Yyac BUKOHAHHS BUKIUKY API.

CTOM-MOCTIIOBHOCTI — 1€ PSJOK, SIKAH MOBIJOMIISIE MOJEN, KOJIM i BapTO 3YMMHHUTH IeHEpalliro
TokeHiB. Takuii mapaMerp CHPOMOXHHH KOHTPOJIOBAaTH JOBXKHHY 1 CTPYKTYPY BIAMOBIAI MOEII.
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KopucryBau Moxe BCTaHOBUTH KOHKPETHI ()pa3y UM CTOI-CIIOBA, IICJIS IKUX CHCTEMa MOBUHHA 3YMUHUTH
reHepailiro Bianosini. Hampuknan, MoxkHa BKa3aTh MOJENI TeHEPYBATH CIUCKH, 1110 MICTITh He Ouibine 10
eJIeMENTIB, fofaBmy “11” K CTOI-ITOCTIJOBHICTE.

IlTpad 3a yacToTy — 3aCTOCOBYE JI0 HACTYITHOI JIKCEMH ITpad, Ha OCHOBI TOTO, CKIJIbKU pa3iB I
JekceMa BXKe 3°sIBJsUTacsl y BIAMOBiAL Ta 3amuTi. YnMm Bummid mrpad, THM MeHIIa HMOBIPHICTB TOTO, IO
BXKMBAHE CJIIOBO 3’SIBUTHCS 3HOBY, 4 3aMiCTh HBOTO CHUCTEMa BHUKOPHCTA€ MEHII TIOMKMPEHI BUPA3H.
[Mpu3navaroun OinbmMiA WTpad I TOKEHIB, SKi 3’ SBISIOTHCS YacTille, el mapamerp JoroMarae MoJieni
BINOBIIATH 3 MEHIIOK KUIBKICTIO IOBTOPIOBAHMX CJIiB, a MCHIIE 3HAYCHHS, HABIIAaKU, CIPHUSE
3aCTOCYBaHHIO IMOIIUPEHHUX (pas.

Tpad 32 mpucyTHicTh — NOAIOHO A0 mTpady 3a YacTOTy, I 3MiHHA HaKIaJa€e OOMEXEHHS Ha
MOBTOPIOBaHI TOKEHH 1 € MOCTIHHOI0. 3alieKHO BiJ| I[LOr0 aTpUOYTy MOJENb pearye Ha IMEBHY KiUIbKIiCTh
MOBTOPEHB OJIHOTO TBEPUKEHHS. 30UIbIICHHS 3HAYSHHS [IHOT'0 MapaMeTpa 3MEHIY€E KiIbKICTh TOBTOPEHb,
TOJIi SIK BAKOPUCTAHHS MEHIIIOTO 3HAYCHHSI, HABIMAKH, 30UIbIIY€E KUTbKICTh TIOBTOPEHb.

PexoMenayeTncst 3MiHIOBaTH 1ITpad 3a MPUCYTHICTH 200 YacTOTy, ajie He 00OuIBa.

OkpiM 3arajgpbHUX MapaMeTpiB HATAINTYBAHHS, MOJKHA BIIMITUTH iHIIII KITFOUOB1 €IEMEHTH, a came:

* IHcTpykuis — 3anuT abo 3aBIaHHS BiJi KOPUCTYBaYa, sSIKi MOJIENb IMOBHHHA BHKOHATH, 100 Ha
BUXOJIi 3TeHepyBaTH Oa)KaHUH pe3yNbTarT.

*  Bxigni nani — indopMaiiis a0o MUTaHHS, HA SAKi BiH OYIKY€ BiIIOBI/Ib.

* KoHTekcT — M0maTKOBI AaHi JUIS Kpamoro pPO3yMIHHS MOBHOI MOJENi, $KI PpPe3yJIbTaTh
OYIKYIOTBCSI Ha BUXO/I.

*  Buxigauit mokasHuk — popmart ab0 THIT BUXITHUX JaHHUX, 10 MAIOTh OyTH 3reHEpOBaHI.

Po3poOka mpoMIITIB € iTepaTHBHUM MPOIIECOM, SIKHI Mepeadadae mociiioBHE BUTPOOYBaHHS PI3HHX
BapiaHTIB /ISl IOCATHEHHS! ONTHMAaJIbHHUX Pe3yibTaTiB. [loYMHAIOUM 3 MPOCTHX MPOMMTIB 1 MOCTYIOBOTO
JI0ZIaBaHHs JI0 HUX JIOJAATKOBHX €JIEMEHTIB Ta KOHTEKCTY, MOXKHA JIOCSTTH KpaliuxX pe3ynbraTiB. [IpoTsrom
MPOIECY BaXKJIMBO CHCTEMATHYHO BIOCKOHAJIOBATH IIOCTAHOBKY 3amuTiB. E(EeKTUBHUM MigXoaoM €
PO3IUICHHS 3aBJaHHS HAa MEHIII CKJIAJ0BI YaCTMHU Ta MOCTYIIOBE BJOCKOHAJICHHS PE3y/IbTATiB KOXKHOI 3
Hux. Llelt minxig copoiye mpoiiec po3poOKH MPOMIITIB 13 CAMOTO MOYATKY.

MokHa po3poOnsaTH eEeKTHBHI 3alUTH JJIS PI3HUX MPOCTUX 3aBJaHb, BAKOPHCTOBYIOUM KOMaHIH
JUIA BKa3iBKM MOJEII Ha Te, 10 HOTpiOHO MocarTH, Hanpukiam: “‘Bnopsakysaru”, “Hammcatu”, “Ilia-
cymyBatu”, “Knacudikysaru”, “Ilepeknactu” Tomo. [HIm pekoMmeHamii BKIIOYAOTh PO3MIIIICHHS 1HCT-
PYKIiH Ha moYaTKy nmpomMnTa. J(0maTKoBO pEeKOMEHAYEThCS BUKOPHCTAHHS YiTKOT'O PO3JALTbHUKA, HATIPUK-
T «#H#», U BiZIOKpEMITEHHS IHCTPYKIIiH 1 KoHTekeTy [1].

Texnikun NpOMNITHHTY

[Mokpamenns (HoOpMyIIIOBaHHS 3alUTIB CIPHSIE KPalloMy BHKOHAHHIO Pi3HUX 3aBlaHb. Hikde pos-
TIITHYTO OCHOBHI TEXHIKU MIPOMITTHHTY, IO € KIIOYOBUM €IEMEHTOM B ONTUMI3allii BUkopuctaHast BMM.

IpomnTuHr 6e3 3paska ( Zero-Shot Prompting)

[Mpomntuar 6e3 3paska (HynapoBWil mpOMNTHHT) — 1€ MiAXia, B SKOMY MOBHA MOJENb BUKOHYE
3apllaHHg 0e3 TMOIEpeHhOr0 HAaBUAHHS HA NMPHKIAJaX. BoHa MpocTo OTpUMYyE IHCTPYKIUIO Yy BHTIISL
3alUTy Ta TeHEPYE BIAMOBi/b, IPYHTYIOUHCH HAa CBOIX BXKE ICHYIOUHMX 3HAHHSAX. Y HaBEICHOMY MPHKIaJIi
MOJIeTIb BiJpa3y BUKOHYE 3aBjaHHs (Tepekial), He OTPHUMABIIM 0 I[bOTO HABYAJIbHUX NPUKIAIB YH
IHCTPYKIIi#, K MOTPIOHO Tepekianatu (puc. 2).

Y HynbOBOMY MPOMIITHHTY MOJIENb BUKOPUCTOBYE paHilie HaOyTi 3HAHHS JUIS BUBEJCHHS BHMOT
3aBJaHHs Ta TeHepallii BIAMOBIAHMX BIIMNOBiACH, ITEMOHCTPYIOYM CBOI 3IaTHICTh y3arajbHIOBATH Ta
3aCTOCOBYBATH BHBUCHI KOHIIEMIii B HOBUX cutyarisx [5]. Llei minxinm mae ocoOluBe 3HAYCHHS B
CIICHapisfX, Ji¢ HEe MPAKTHYHO HABYATH MOJENb JUIS KOXKHOIO MOMIJIMBOTO 3aBllaHHA abo jae Jiana3oH
MOTEHIIIHHUX 3aBJJaHb 3aHAJITO IMUPOKUHN JJISl TIOBHOTO Tepen0adeHHS.
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BukopucTtaHHsT HYJIBOBOTO TNPOMITHHTY JO3BOJSE B3a€EMOIISTH 3 MOBHOK MOJEIUIIO OUIbII
MPUPOIHO, HE HAIal04YM KOHKPETHUX JeTajed JUIs KOXKHOI MOXIMBOI TEMH PO3MOBH. 3aMiCTh I[LOI'O
MOKHA HaJaTH MOJIENI JIesKi KIIY0B1 ClioBa a0o 3arajbHy 1/1€t0, 1 BOHa BUKOPHCTOBYBAaTHME CBOI HasIBHI
3HAHHS JUIA TeHepallii BiamoBii.

Mepeknaav Uei TEKCT aHMiACEKOK MOBOH

MpomnTuHr Be3 3paska (HynboBWIA MPOMNTUHT) — Le NiAxia, y Akomy
MOBHa MOAEb BUKOHYE 3aBaHHA Des nonepesHsLoro HaBuaHH:
npuknagax. BoHa Nnpocto oTpUMYE IHCTPYKLIM Y BUTAAALL 3anuTy Ta
reHepys BiANOBIAb, FPYHTYIOUWCE Ha CBOTX yKe ICHYIOUMX 3HAHHAX.

@  Zero-Shot Prompting is an approach where a language model performs a task without prior training
on examples. It simply receives an instruction in the form of a prompt and generates a response

based on its already existing knowledge.

Puc. 2. [Ipuxnad euxopucmarnisi MexuiKu HyJ1b08020 NPOMNIMUHEY

HynboBuii mpoMnTHT 100pe Mpaiitoe, KoM 3aBIaHHs HE HAJTO Crelliaii3oBaHe i He moTpedye Je-
TaJbHOI'0 KOHTEKCTHOTO PO3YMIiHHs. BIAMOBII, 110 OTPUMaHO TAKOK TEXHIKOI, MOXKYTh HE 3aJ0BOJIbHUTH
norped y OUTBII CKITaTHIX 3aBAAaHHSX, OCKUTBKU PO3YMIHHS MOJIENi OKPEMHUX 3aBJIaHb € OOMEKECHUM.

IpomnTuur 3i 3sopoTnuM 3B’s13k0M (Feedback-Based Prompting)

[TpoMIITHHT 31 3BOPOTHHM 3B’SI3KOM — 1€ TEXHiKa, SKY BUKOPUCTOBYIOTH JJISI TIOKPAIICHHS SKOCTI
B3a€MOJIii 3 MOBHUMH MOJICIISIMH 4epe3 MOCTiiHe HaJlaHHS 3BOPOTHOTO 3B’s13Ky. OCHOBHA iies TOJSTae B
TOMY, 00 OTpUMAaTH 3BOPOTHHH 3B’S30K BiJl KOPHUCTYBaya Ha KOXKHOMY €Tari B3a€MOJIii 3 MOJEIIIIO Ta
BHUKOPHUCTOBYBATH IIel 3B’S30K JJIsI KOPUTYBAaHHS MOJATBINNX 3aMUTIiB. Takui MiIXij J03BOJSIE TOCTYIIOBO
MOKpAIIlyBaTH BiAMOBII MOJIENI Ta pOOUTH 1X OLTBII pelieBAHTHUMH.

SkIo Mopenab BiIXMIIKMIAcS BiJl TEMH, 3BOPOTHHI 3B’SI30K JOIOMAara€ MPUBEPHYTH 11 yBary o0
KIIIOYOBHX aCIeKTiB 3amuTy. Mojienb MoKe He BpaXOBYBAaTH KOHTEKCT HAJIGKHUM YMHOM, ajie 3BOPOTHHH
3B’130K J0MOMAra€ yTOYHWUTH, SIKUH KOHTEKCT Mae OyTH BKIIOYECHUH y BimnoBigs. KopucryBau moxe
BKa3aTH, 110 CTHJb BiINoBiai OyB HaaTo (popMaabHUM a00 HehOPMaIbHUM, IO JOIOMOXE KOPHUTYBAaTH
MOJIETTb.

[IpoMOTHHT 31 3BOPOTHIM 3B’SI3KOM € ITepalliiHUM IMpolecoM. BiH mpaiioe sk CBOrO Poay
"HaB4aHHSA" MOZENl Ha XOXIy, NpHU SIKOMY KOpUCTyBad (popMye yTOYHEHI 3amuTd, o0 TOCTYIOBO
MOKPAIIUTH SKICTh B3aeMofil. Ll TexHika BakjaMBa y BHIMAJKaX, KOJU MOTPiOHA MakCHMMalibHa TOYHICTh
a00 MoJIeNTh IOBMHHA BIATIOBIIATH MTEBHUM CTHJISIM Ta BUMOTaM.

IIpoMnTHHT 3 HEBEJMKOIO KijibKicTI0O mpukiaaaiB (Few-Shot Prompting)

KopucryBaui He 321 MOXKYTb OyTH 3aJI0BOJICHI BIIMOBIJSIMH BEIMKAX MOBHUX MOJEINEH, SKIIO
BOHH BBOJIATH JIMIIE OAWH MPHKIA] a0bo xkoaHoro. Lle MoB’s3aHO 3 THUM, 3alTUT MOXXE HE MICTHTH BCiX
BOKJIMBHX JIeTajiel, HeOOXIMHUX IS MPaBUIbHOI poOOTH Mojeii. [IpoMOTHHT 3 HEBEIMKOI KiIbKICTIO
MPUKIAIIB — IIe TEeXHiKa, ¢ MOJENI HAJa€ThCs KiIbKa MPUKIAAIB OakaHOro (GopMaTy BIAMOBIII mepen
OCHOBHMM muTaHHAM. lle momomarae Mmopenmi Kpaile 3pO3yMIiTH KOHTEKCT Ta OYiKyBaHHMH ¢opmar
BIIOBI/I.

Few-shot MoxxHa BHKOPHCTOBYBATH sl 3a0€3MEUEHHs] KOHTEKCTHOTO HAaBYaHHS, KOJM HA/IalOThCS
JIEMOHCTpAIIil B 3aMUTi, 100 CHpsSMYBaTH MOJENb HA BHILY MPOAYKTHBHICTH. JleMOHCTpAIlil CIIYTYIOTh SIK
KOHTEKCT JIJIsl HACTYITHUX NPUKJIAIIB, B SKMX MOTPIOHO, 11100 MOjEIs reHepyBaia BinnoBins. KopucryBaui
MOXKYTh KE€pyBaTH MOJECIUIIO, HAAalo4M i KilbKa MPHUKIAIIB, 3a3BUYail Bix nBox mo m’stu [5]. Bee, mo
TIEpEBUIIYE TIeH Aiana3oH, MOXKE CTATH HAATO CKIAHUM JIJIs 4aT-00Ta.

Ha nictunry 1 HaBeneHO MpUKIIal TeHepallii TEKCTY y IEBHOMY CTHJII 32 HACTYITHUM 3aBJIaHHSIM.
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Jlictunr 1

3aBmaHHs: HanmmcaTu KOPOTKMM ONMC IHOTONM y IOEeIPEeCHMBHOMY CTMIII.
Mpuxnaan 1:
Tema: COHSAYHMUM IOEHb

Onmc: BesxasibHe COHLle BUIIAJIOBAJIO TpOoTyap, IIepeTBOPIYN MicTO Ha pozIedeHy CKOBOpiﬂKy.

Tiui simynunucs, CXOBABIMCH IO KyTKax, Haue SBJOUMHIILI Big 3akKoHY.

[pukian 2:

Tema: JHowoBul Beuip

Ommc: Jom 6GapaBaHMB 1O Hmaxax, sSK Iajblll HepBOBOTO mHianicra. Bynmui 6Gmuwmanmu,
HEOHOB1 BOTH1, NPMXOBYHOUM TaEMHMII y CBOIX TEeMHMX KaJloXax.

pukian 3:

Tema: TyMaHHMM PaHOK

Ommc: TymaH OTOpHYB MicTo caBaHy TaeMumui. Cunyeru OyIMHKIB Jlenb NPOCTyNau,
MMHYJIOTO, 30epiramum CBOL CEKpPeTM y MOJIOUHOMY CEPIaHKY .

Tenep onmmiTb HACTYNHY TeMy y IENIPECUMBHOMY CTMUJIIL:

Tema: CuiroBa Hiu

Onmc:

BinbuBaoum

AK TIPUMBUION

3a TakMM 3allMTOM HaJaHO TaKy BiANOBIAb (puc. 3).

‘ CHiroea Hi4 y fenpecusHOMY CTUNI
Ocb kinbka BapiaHTiB onucy:

s BapiaHT 1: CHIr nagas BENMKMIW NNECTIBUAMK, 38MOBHIOKYM CBIT MYyXMM
wenoToM. KoXeH CHiXMHKA = Ue ManeHeKa Morvna gng Hagin, noxoBaHux nig
Binow KoBapok 3umMK. MICTO, 3aKyTaHE B NYXHACTUW CaBaH, 3aHYpPUNocs B
6e3MOBHWIA COH, 30,aBaNoCy, Ha3aBxau.

* BapiaHT 2: Hi4, cxoxa Ha 4opHy aipy, nornmHyna Bce cBitno. CHir, Ak cnbo3n Heba,
He33ByYHO NanaB Ha XONoaHy 3eMmio. Bynuyi, nopoxHi Ta Bini, Haragyeanm
BeaMexHUN apkyL Nanepy, Ha AKOMY We HIXTO He HAaNWCaE XOaHOro Cnoea.

s BapiaHT 3: CHir, WO Nexas Ha rinkax Aepes, Haraayeas iHilM Ha Bonocci ctapol
Kinku. MicTo, 3aHypeHe B rnnboknK COH, 30aBanoca CTapumM | BTOMNEHWM, AK TOW,
xT0 Baywme 3aHagTo Barato. Tuwa Byna HACTINbKK MYCTa, Wo MoxXHa Byno nodyTw,

AK 4ac NOBINBHO TIKaE,
Kniouosi cnosa i 0bpasau, AKi CTBOPIOKOTL GENPECcUBHY aTMochepy:

* CMepTb: MOTMNW, CABAH, NOMENTH

s CamoTHICTb: BE3MOBHIMI COH, MOPOXHI BYAMUI, HIXTO
s BezHagia: BeaMexHUA apKyW, CTAPUIA | BTOMNEHWA
s Yac: noBiNbHO TIKAs, MUHYNE

* Mpupopga: Ak cnbo3n HeBa, IHIM Ha BONOCCI

Lli onnck HamararTbCA NnepeaaTt BigYYyTTA MenaHxonii, caMoTHocTi Ta Besxagnii, axi

YACTO aCoLI0KTLCH 31 CHIFOBOK 3MMOBOIO HIYYIO.

Puc. 3. I[lpuxnao suxonanns 3asoanns 3a mexuixkoro Few-Shot

3arasioM CTBOpEHHs NMPHUKIAIB € KOPUCHHM JJIsi BUPINIEHHS KOHKPETHUX MpoOiem, aie iHomi

iHpopMariii, ska OyjJa BUBYCHA MOJCIUIIO, HEIOCTATHBO JJIS YCIIIIHOTO BHKOHAHHS 3aBJaHHs. B Takii

CUTYAIIIl CJIiJ] T0YaTH PO3IJIAAATH HATAITYBAaHHS MOZEi a00 eKCIIEPUMEHTH 31 CKIaIHIIIMMUA METOJaMH

(hopMyJIIOBaHHS 3aITUTIB.
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Le#t MmeTo MOYKHA 3aCTOCOBYBATH JI0 PI3HHUX 3aBJaHb, TAKUX SK:

» kiacudikalis eMoliiHOTro 3a0apBICHHS TEKCTY;

*  TeHepallisl TEKCTY Y TIEBHOMY CTHIIL;

*  BUTATYBaHHS aHOTAIIIl 3 BEJMKOI KUTBKOCTI iH(OpMAIlii;

* TepeKIiaj Ha iHIIly MOBY i3 30€peKEHHSIM MIEBHOTO TOHY UM CTHIIIO;

*  BHpINICHHS MaTeMAaTUYHUX 3aBJaHb B MIEBHUII crocio.

JlanmiosxkkoBe muciaenns (Chain-of-Thought Prompting)

TexHika TaHIIOKKOBOTO MHCICHHS Tepenadavae CTPYKTYPYBaHHsI 3alHTIB TaKMM YHHOM, 0100
MOJIeTb CITiyBaia MMOECTAITHOMY MPOIIeCy MipKyBaHb, aHAJOTTYHOMY JIO TOTO, SIK JIFOJAWHA MOXE JIOTTYHO
pO3KJIacTH MpodOjieMy Ha ckiaaoBi. Ha BigMmiHy Bii MeTOXIB NMpsAMHX BiINOBiAeH, KOJIM MOJACIb Hajaae
HeraifHi BiAMOBii, 3aUTH y GopMi JTaHIFOKKA TYMOK CIIPSIMOBaHI Ha Te, 00 poOUTH MpolleC MUCICHHS
BMM 3po3yminuMm i 9iTKuM.

Ha npakrtuiii niei miaxiz nependadae HaJaHHS MPOMIITA, SKHH HE JIMIIE CTABUTh 3allMTaHHSA, ajliec U
320X04y€ MOJICNIb TIOKa3aTH CBOK pobory. Hampukinan, mpu po3B’s3aHHI MaTeMaTH4HOI 3aj7iadi MOJEINb
JCTAJIbHO ONHCYBaTHMME KOKEH KpPOK B OOYMCICHHSX. Y OUIBII CKJIAJHUX 3aBJaHHSIX, TaKUX SIK
iHTeprperallisi TeKCTy a00 IUIaHyBaHHS IO, MOJAENb BUKIAJATHME CBOE PO3YMIHHS CHTYyaIlil,
posrisiaaTuMe pisHi pakTopu, BpaxoByBaTUME BapiaHTH 1 pOOUTHME BUCHOBOK.

Ha mictuHry 2 HaBeAGHO MNpUKIAA 3aBIaHHS JUIA BUPIMICHHS 3a TEXHIKOK JIAHIFO)KKOBOT'O
MucinenHs. [lokazaHo npuKiIaj] BUPIICHHS 3aBIaHHS.

Jlictunr 2

3aBmanHsa: Pos3B 43aTM TEKCTOBE 3BaBIaHHS 3 MaTEMAaTUKM.
[Mpuxkian:
BanuTaHHsg: Y MarasmHi ©Oyno 120 abayk. Bpaunui npomammu 1/3 Bcix sabnyk, a no ob6imi me 30
g6nyk. CKimbky gO0JIyK SBalMIMIOCh Yy MaTasmHi?
Po3B’ a3aHHS:
1. ConouaTky y MarasmHi Oyso 120 abrayk.
2. BparHui npogmamm 1/3 Bcix abnyk:
1/3 Bim 120 = 120 + 3 = 40 a6iayk NpOoImaHO BpaHII].
3. Iicyis paHKOBOTO MNPOHaxy 3ajMUIMIIOCSH:
120 - 40 = 80 4gbnyk.
4. Micnsa obiny npomamm me 30 abiyk:
80 — 30 = 50 4Bnyk 3aJMIMIIOCH .
Bimnorimek: Y marasmHi saguummiock 50 g40iyk.
Tenep BupimiTe HacTyNHe 3aBOaHHS, BUKOPMCTOBYHOUM aHAJIOT1UHMM JIAHLIOKOK M1pKyBaHb :
BanuTaHHsa: Y obepmepa Oyno cramo i3 240 oBeub. Bix npomaB 1/4 crama, norim kynme 18
HOBMX OBellb, a [oTiMm me npomaB 1/3 Binm crama, wmo s3anuuyiBcs. CKIJbBKM OBellb 3ajlMUMIIOChH Yy
bepmepa?
Po3B’ a3aHHS:

3a TakMM 3allUTOM HaJaHO TaKy BiANOBIAb (puc. 4).

BukopucTtaHHS TEXHIKH JIaHIIOKKOBOTO MHCIEHHS Oyne e(QEeKTHBHOI il BUKOHAHHS TaKHX
3aBllaHb: PO3B’S3aHHA MAaTEMAaTUYHUX 3aBAaHb, JIOTIYHOTO aHali3y, IOKPOKOBOTO IUIaHYBaHHS,
po30HpaHHs CKIAJIHUX CUTYaIliif, OOIpyHTYBaHHS BHCHOBKIB 4M pilieHb. LI TexHika mormomarae mMoeni
Kpallle 3p0o3yMITH MpOoIeC BUPIMICHHS, POOUTHh MIpKyBaHHS TPO3OPIIIUMHE 1 TIO3BOJISIE TIEPEBIPUTH KOXKEH
KPOK JIOTTYHOTO JTAHIIFOXKKA.

EdextuBHoto BBaxkaetbesi moemHanHsM TexHik Chain-of-Thought ta Few-Shot ans orpumanHs
3aJIOBUTBHUX Pe3yJbTaTiB y CKIQJHUX 3aBIAaHHAX, SKI BUMaraloTh PO3MIPKOBYBaHb TeEpell BiIIOBIIIIO
[5, 7]

Ha nictuHry 3 HaBeJACHO MPHKIAJ, IO JEMOHCTPYE KOoMOiHaIito TexHiku Few-Shot (HamaeTbcs
KiTbKa TpUKIIaaiB BupimenHs 3aBaans) 3 Chain-of-Thought migxonom (HagaeThCst MPUKIIA]] TOKPOKOBUX
PO3TIIyMaueHb B KO)KHOMY MPHKIIA/IN).
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* Po3B'A30K 3agadi Npo oBeUb
[NaganTe po3B'AXEMO LUe 3aB0aHHA NOSTaNHo, AK MW pobunu 3 abnykamm:

1. NMoyaTKoBa KinbKicTe OBeub: ¥ depmepa byno 240 oBelb.
2. Nepwun npogax: Bin npogae 1/4 ctana.
e 1/4 Big 240 = 240 + 4 = 60 oseLb.
o MMicng nepworo npogaxy sanuwwunocs: 240 - 60 = 180 oseub.
3. Kyniensa HoBux oBeub: Pepmep kynus 18 oseLs.
o Tenep y Heoro ctano: 180 + 18 = 198 oseub.
4. OQpyrun npopax: Bid npogas 1/3 Big cTaga, Wo 3anvwnBecs.
o 1/3 Bin 198 = 198 + 3 = 66 oBeLb.

o [licna gpyroro npoaaxy sanvwunoca: 198 - 66 = 132 osu.
Bignoeigb: ¥ depmepa sanuwmnocs 132 oBu,.
Ocb KOPOTKE pesloMe PO3B'A3aHHA:

» Cno4aTtky Mu Qi3HANWCH, CKINbKW OBEUL GepMEep NPOAAE CrOYaTKY.
* [loTiM My goganu KineKicTe KyniBneHux oBeukb.

* | HapewTi, M1 QI3HANWCH, CKINMBKK OBELb 3anWWWNOCA NICNs OPyroro Npoaaxy.

BUKOPUCTOBYIO4M LI METOL, NOETANHOIO PO3B'A3AHHS, TM MOXEL BUPIWYBATH
baraTto nogibHux 3agady. MONOBHE - YBAMXHO YATATW YMOBY 3a0a4i Ta BUKOHYBATKH

oBuMCNeHHA NOCNILOBHO.

Puc. 4. IIpuxnao euxonanns 3ae0anns 3a mexuixoro Chain-of-Thought

Jlictunr 3
3aBnmaHHA: PosB 43aTM JIOTiuHi BaBOaHHS, [NOACHOOYM nepebir mMipkyBaHb.
Mpuxmaan 1:
BanuTaHHg: fxmo BCl kximkm jobnars puby, a Mypka — kimka, To um JobuTh Mypka puby?

Po3B’ a3aHHS:

1. JaHo: Bci ximxm mobnsaTs pudy.

2. JIano: Mypka - Kimka.

3. fdxmo Mypkxa - kimka, a BCcl kximkmy Jjobnsars puby, To Mypka Mae jnobutu pubdy.

Bimnoeige: Tak, Mypka JoOUTbE puUOY.

[pukian 2:

BamnTaHHA: IeaH Buumi 3a llerpa. IlleTpo BumMM 3a MmkoJy. XTO HaWBMIMI?

Po3B’ a3aHHS:

1. IHopiBHsaemo 3picT IBana 1 Ierpa: IBaH BUumMM 3a lleTpa.

2. TlopiBHsgeMo 3pict Illerpa i Mmxoym: IleTpo BuIMM 3a MMKOJY.

3. 3 uUbOTO BUIUIMBAE, WO IBaH Buummit 3a lleTpa, a lleTpo Buumi 3a Mukoiy.

4. Orxe, ImaH BuuMM 3a [lerpa i Muxoiy.

Bignoeinob: IBaH HaAMBMILNWI.

Tenep BupimiTh Take 3aBOaHHS, BMUKOPMCTOBYKUM AHAJOT1UHMM JIAHLIOKOK M1pKyBaHb :

BanmmMraHHg: Bci yuni y kyaci sobnares abo dyrbosi, abo Backerbos. 15 yuHip Jmobnares ¢oyTbod,
7 yunHiB smoBnaThE OOMIBa BMAM CHopTy. Y kjaci smme 20 yuyniB. Ckijsbky ydH1B JHOONATH Jmie
backeTbos?

3a MM 3alUTOM HaJaHO TaKy BiANOBiAb (puc. 5).
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* Po3B's130K NOriYHOro 3aBAaHHs Npo Y4HiB

AHanis ymosu:

* Yoi yyHi nibnate abo ¢yT6oN, abo backetbon (abo obuasa).

s 15 yyHis nbnate GyTHON.

s 7 yuHiB Nobnats obugea Buamn cnopTy (Le D3HaYaE, Lo BOHW BXOAATL 8K B rpyny
nobutenis dyTbony, Tak i B rpyny nobutenie 6acketbony).

* Bcooro B knaci 20 yuHis.
Posge'azaHHa:

1. BU3Ha4MMo KinbkicTb y4HiB, AKi nobnate Tinbkn pyTbHon:

o Qckinekn 7 y4HIB nobnate obugea sman cnopTy, a 15 nwénate dytéon

3aranom, To Tinkkn dyTbon NbnaTe: 15 - 7 = 8 yuHie.

2. BuaHay1MMo 3aranbHy KinbKicTb yu4HiB, aki niobnare 6acketbon (BKNOYauM

THUX, XTO NOBKTL 0BugBa Buagun):

o Bei yuni knacy abo niobnate dyTbon, abo backetbon, abo obuaea. OTxe,
KINbKICTh YYHIB, Aki nobnate backeTbon, 4OPIBHIOE 3aransHiv KiNbKOCTI YUYHIB B

KMAci MIHYC KinbKICTb Y4HIB, aKi t0bnaTte Tinekn dython: 20 - 8 = 12 yyHis.
3. BuaHauMMo KinbkicTb y4HiB, aKi nobnate Tinbkn 6acketbon:

o Mu Bxe 3HaeMo, wo 7 yuHis nbnate obuasa snan cnopty. OTxe, 3 12 yuHis,

aki nobnate BackeTbon, Tinbkw BackeTbon Nwbnarte: 12 - 7 = 5 yyHis.

Bignosige: [lnwe 6ackeTtbon nwobnate 5 yuHis.

Puc.5. Ipuknao euxonanms 3a60aHHs 30 NOEOHAHHAM MEXHIK
Chain-of-Thought ma Few-Shot

Pesynbratd AOCHIIDKEHHS PI3HATHCS 3 TONEPEIHIMH, J€¢ BHUKOPHUCTAHO JIMIIE OJHY TEXHIKY
MPOMITHHTY. Y I[bOMY SKCIHEPUMEHTI OTpHUMaHi pe3ybTaTH BKa3ylOTh Ha €()EKTUBHICTh IMiIXOAY MO0
noeqHands  Chain-of-Thought Ta Few-Shot, ockiibku, KpiM MpaBUIBHOI BIAMOBIAI, MOJAEIH HAIA€ IO-
SICHEHHSI BJIACHUX MIPKyBaHb IPH PO3B’sA3aHHI 3aaa4i (puc. 6).

MosicHeHHs MipKYBaHb:

Mu po3e'asanu 3aaady, NOCTYNOBO BUKMHIYAKYM 3 3aranbHOl KiNbKOCTI YYHIB Ti
rpynu, Npo Aki MaemMo iHdopmaui. CrnodYaTky M1 BM3HAYMIN KINBKICTE yYHIB, aki
nobnate Tinkkn dyTHON, NOTIM - 3arankHy KinbkicTe NwbuTenis Gacketbony i,
HapEeLWTi, BIAHABLWM 3 Liel KINbKOCTI TWX, XTO N0BWTL 0BKaoBa BUAKW CNOPTY, Ai3HANUCH

KINBKICTB y4HIB, saxi nobnate Tinskn Backetbon.

Kno4yoBrun MOMEHT:

Baxnueo posyMiTH, WO yuHi, aki miobnate obuasa Bruan cnopTty, BXooaTs B 06uasi
rpynu (nobutenis dytbony i niobutenis backetbony). ToMy, KoM MK NiQPaxoOBYEMO
KINBKICTB YUHIB, ki NBNaTh TiNbKN O4WH BUA CNOPTY, MW NOBMHHI BIGHATK LIMX

“yHIBEpCANbHWX" YYHIB.

Llei TMn 3agay YACTO PO3B A3YI0ThE 3a A0NOMOroD aiarpam Ennepa-BexHa, aki

LONOMararTh Bi3yaniayBaTH BiQHOWEHHA MiX MHOXUHAMMK.

Puc.6. Ipuxnaod nosicuennsi Mipkysans Mooeii 0Jis po38 A3aHHSL 3A60AHMHS.
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Lleit Merom M03BOJISE AOCATTH YCHIXIB Yy BHPIIICHHI IMOCTABJICHUX 3aBJaHb NpPU HaJaHHI JIMIIE
00MEXeHOT KUTbKOCTI IpUKIaaiB. Takuid miaxia He JUIIe TPUCKOPIOE TIPOIEC PO3B’sI3aHHS 3aB/IaHb, aje
3MEHIIIye O00CAT JaHWX, HEOOXIiTHMX JJIS HaBYaHHA Mojeii. BrnpoBakeHHS METOAY JIaHIFOIOBOIO
MUCIICHHSI MOKE 3HAYHO 36KOHOMHTH PECYPCH Ta 4ac IpH poOOTi 3 BEMMKUMHU 00csraMu JAaHux [4, §].

JepeBo nymok (Tree of Thoughts Prompting)

TexHika JiepeBa TyMOK BUKOPHCTOBYE CTPYKTYPY, MOMIOHY 10 iepeBa pillleHb, Il CHCTEMAaTHIHOTO
aHali3y CKIQJHUX TeM Ha PI3HHX piBHAX MmOuHU. Llell migxixm 103BoJNsSE CTBOPIOBATH i€papXidHy
CTPYKTYPY MIpKYyBaHb, JI¢ KOXKHA “TiJIKa” MPEJACTaBIIA€ OKPEMUN HAIIPSIMOK AYMKH a00 KOHKPETHHH acIieKT
npobsemu. ['i1ka MOXKe MOAUIATUCSA Ha “HIArUIKKA”, IO JTO3BOJISE BUKOHATH IMOAAJIBINNN JeTaTi30BaHMMI
aHaii3. 3arajoM TeXHika JepeBa yMOK MICTUTH JIBa KOMIIOHEHTH: T'€HEpallil0 JYMOK Ta iX OI[IHIOBaHHS
(puc. 7).

Bxigui maHi

ITyMKa

TIpomixHe pimenHs >

Buxigi gani

Puc. 7. I[Ipuxnao pobomu mexuixu Tree of Thoughts

BukopucroBytoun nepeBa JyMOK, JOCTIKYEThCS KiIbKa NUISAXiB, KOXKEH 3 SIKMX CKIAJAEThCS 3
OKpEMHUX JAYMOK, SIKi IPEACTABIISAIOTH OTEHITIMHI pillieHHS npobiaeMu. Pa3oM KoXkeH 3 KX IIIAXIB Ta IXHI
IHAMBITyalIbHI JYMKH YTBOPIOKIOTH JEPEBO, SIKE JOCIIIKYE MPOCTIP BUpilIeHHS mpobiemu [5].

TexHika aepeBa IyMOK € PO3IIMPEHOI0 BEPCI€0 JAHIIOKKOBOTO MHUCIICHHSI, sIKa JO3BOJISIE MOJEIi
PO3IIIAAATH KiTbKa MOXKJIMBHX IIISIXiB BUPIIICHHS MPOOJIEMH, OIIHIOBATH iX Ta BUOMpaTH Halkpamwmii. Ha
JCTUHTY 4 HaBEIEHO PUKIIA]] 3aCTOCYBaHHS I11€1 TEXHIKH.

Jlictunr 4

3aBOaHHA: 3HaAMTM ONTMMaJIbHMM MapwpyT »OJjasd TypucTa, SKMi xode Bizmeimarm 3 BM3HauYHIL

nam’ STKM B [lapuxi 3a ommH neHb: EndesneBy Bexy, JlyBp Ta Horp-Iam. TypucT Mae 8 TomuH (3
9:00 mo 17:00).
JepeBO OyMOK:

Ha nocraBieHe 3aBnanHs MOJIeib Halalla TaKy BiJIOBi/b, IO IPOJEMOHCTPOBaHA Ha JIICTHHTY 5.
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Jlictunr 5

1. TouarTkoBa Touka: ['oTesb (BIM3BKO IO LIEHTPY)
2. MoxnuBl MapupyTu:
2.1 MapupyT A: EiidpeneBa Bexa —> JlyBp -> Horp-Iam
2.2 MapupyT B: Horp-Iam -> JlyBp -> EldesieBa Bexa
2.3 MapupyT B: JlyBp —-> Horp-Iam -> EndesieBa Bexa
3. Ouinkxa MapupyTy A:
.1 Yac Ha EndeneBy Bexy: 2 ToOMHM (BKJIOUA0UYM UEepIH)
.2 Ilepeisn mo Jlyepy: 30 xBMIMH
Yac y JlyBpi: 3 rommuHmM (MiHiMyM 1OJ19 OCHOBHMX EKCIIOHAT1B)
.4 Tlepeizng no Horp-Hamy: 15 xXBUIMH
.5 Yac Ha ormnan Horp-Zamy 330BHi: 30 xBuIMH

w w w w w
w

Bcroro: 6 rommH 15 xBuIMH. 3aimmMmaeTbCcsa yac Ha oOinm Ta HeBelMKulM 3arac.
4. Ouinka MapupyTy B:
.1 Yac Ha Horp-Jlam: 1 rommua (30BHimWHIN oryanm + KOpPOTKa eKCKypcls BcepenmHy)
.2 Ilepeisn mo JlyBpy: 15 xBumimH
Yac y Jlyepi: 3 rommHmM
.4 Ilepeisn no Enderneroi Bexi: 30 xBuimH
.5 Yac Ha EmnobeseBy Bexy: 2 TOIMHU

BSOS DD
w

Bcroro: 6 rommH 45 xBunmu. MinsHui rpadik, Mano yacy Ha ofin.
5. Ouinkxa MapupyTy B:
.1 Yac y Jlyepi: 3 rommHu (BinmxpmBaerbcsa o 9:00, MoxHa mnouaTm ompasy)
.2 Ilepeisn nmo Horp-lamy: 15 xBumimH
Yac Ha Horp-Jam: 1 rommHa
.4 Ilepeisn no Enberneroi Bexi: 25 xBuimH

(G BN G RN NG, RN C) ]
w

.5 Yac Ha EmnobeneBy Bexy: 2 TOIUHU
Bcroro: 6 rommH 40 xBuimH. Xopoumy ©GajlaHC dacy, € MOXIMBicTh nija obimy.
6. BubOip onTmMarbHOT'O MapPUPYTY:
MapupyT B BMIaeTbCa HaMO1Jbll ONTMMAJIBLHVM:
- IlouaToxk 3 JlyBpy HO3BOJISE YHMKHYTM PAHKOBMUX UepT

- JoCTaTHBO dYacCy IJid KOXHOIL BM3HAYHOIL nam’ ATKM

- € yac Ha o0inm Ta HeBeJMKkl Hepepsu

- Baxkinuyerbcsa Ha ElderneBiyt Bexi, mo 3pydyHO Oysa BeulpHix BMOiB
PexoMeHmoBaHuM MapupyT: JlyBp (9:00-12:00) -> o6im (12:00-13:00) =-> Horp-Iam (13:15-
14:15) -> EmnpesieBa Bexa (14:40-16:40)

VY 1poMy MpHKIIaJi BUKOPUCTAHO TEXHIKY JiepeBa TyMOK JUIS aHANi3y Pi3HUX BapiaHTIB MapiipyTy
Ta BUOOPY ONTUMaJIbHOTr0. MojieNb 3iHCHIIIA TaKi e€Taly po3B’I3aHHs 3aBIaHHS.

e Jlyns xopucTyBaua HaJaHO TPU MOXKITHUBI MapIpyTH.

e JIys KOXKHOTO MapIIpyTy MPOBEACHO JCTANbHY OI[IHKY Yacy.

*  Mogaens BpaxyBalia pi3Hi (pakTopu: 4ac Ha mepei3an, MOXKIIMBI YeprH, TOJMHN POOOTH IaM’TOK.

*  3xilicCHEHO OIIHKY Ta MOPIBHSHHS OCHOBHMX KPHUTEPIiiB 3aBlIaHHS: 3arajbHAN Yac Ta 3pydYHICTh
KO>KHOT'O MapuIpyTy.

* Ha ocHoBi ananizy o0paHo onTHMa bHUH Ta HAHOLIBII BAATHI BapiaHT.

* Hapgano aprymeHTH Ta 0OTpyHTYBaHHS Ha KOPHCTh BUOPAHOT'O MapIIPYTY.

s TexHika OCOONMBO KOpHCHA /ISl CKIQJHUX 3aBlaHb IUIAHYBaHHS, NPUHHSATTS pillleHb Ta
OINTUMI3allii, J¢ HeoOXiMHO BpaxoByBaTH Oarato (hakTOpiB Ta po3rsAAaTH Pi3Hi cieHapil. Pesynabratu
poboTH Mol 3a0e3Medye Mpo30PIiCTh MPOLIECY YXBaJICHHS PillleHb, TIMOOKUH aHai3 KOXKHOI0 3 HaJJaHUX
BapiaHTIB Ta 3HAXOJUTH HEOUEBU/IHI ONTHMAaJIbHI PIlICHHSI.

HanamryBanns incrpykuiii (Instruction Tuning Prompting)

HanamryBaHHst IHCTPYKIIH — I HOTY)KHA TEXHIKA, sIKa JIO3BOJISE MOBHHM MOJEISAM ITOKPAIUTH
3MAaTHICTh JOTPUMYBATUCS IHCTPYKIIHA IUISXOM onTuMizamii abo 3MiHM (HOPMYJIIOBAHHS 3allMTIB, IO
J0rioMarae MOJENI TOYHIIIe PO3YMITH Ta BUKOHYBaTH 3aiaHi komaHmu. OCHOBHa imest y TOMy, 00
HAJIAIITOBYBATH MOJIC/b Ul BUKOHAHHS KOHKPETHUX 3aBlaHb, HAJAIOUM il 4iTKi IHCTPYKLIT K miakasku. Lle
JIO3BOJISIE MOJIETT] KpaIllle pO3YMITH, IO BiJl HEl OUIKYETHCS, 1 TeHepyBaTH OUTBII TOYHI Ta PEIEBAHTHI BiATIOBIJIL.
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Mogenb OTpUMY€ IHCTPYKINI, SIKI ONMHMCYIOTh KOHKpETHI mii uM 3aBmaHHs. Hampuikian, 3amicTsh
npocroro 3anuty “Hamuimm nmpo cobak”, MOKHa BUKOPUCTOBYBATH OUTBII JeTalbHY IHCTPYKIiIO: “Onuinm
OCHOBHI MOPOJIM CO0AK Ta iX XapaKTepuCcTUKN . JlomaBaHHS KOHTEKCTY Y 3allUT JOIOMAarae MoJielli Kpalie
opieHTyBaTucs y 3apnanHi. Hanpuknan, “Skuii Bua codak HalKpalie MiaxoauTh Uit ¢iM’1 3 giTbMu?”.

Yacto 3amuTH MICTATh NpUKIaaM OakaHWX BiAmoBiged ado ¢opmartie. Lle momomarae momeni
3pO3YyMITH, SIK Ma€ BHUTJBIIATH KIHIIEBUH pe3ysbTaT, aJanTyBaTHUCS JO pI3HUX CTWIIB 3alHTIB Ta
MOKpAIIlyBaTH SIKICTh BiAMIOBiICH.

3acTocyBaHHs TEXHIKH HAJAIITYBAHHS IHCTPYKIIiH Oy/ie KOPUCHOIO JIJIsl PO3B’SI3aHHS TAKHX 3aBJIaHb:

* TlosicHeHHS CKJIATHUX TeM a00 HaJaHHs HaBYaIbHUX MaTepiajiB.

» Jlomomora y HamMcaHHI cTatei, OJOriB a00 IHIIMX TEKCTIB, J¢ Ba)KJIMBI KOHKPETHI BUMOTH Ta
CTPYKTYpa.

*  Bupimenns npobiem abo BUKOHaHHS 3aBJIaHb TEXHIYHOI MIATPUMKH.

* CrBopeHHs 4aT-00TiB 200 BipTyaJIbHUX MOMIYHHUKIB, 3JATHUX BECTH JIaJIOTH Ha Pi3HI TEeMHU Ta
BHUKOHYBATH 3aBJJaHHSI KOPUCTYBAYiB.

TexHika HamaITYBaHHS IHCTPYKIIIH MOKpAIye B3a€MOJIII0 KOPUCTYBAiB 3 MOJICILIIO, POOJISTYM HOT'O
OUIBII IHTYITHBHEUM 1 3po3yMinuM. KoprucTyBadi MOXKYTh (DOPMYITIOBATH CBOI 3aITUTH OUTBII PUPOTHO Ta
OTpUMATH SIKICHI Ta TOYHI BiMOBI/, 1110 aIalITOBaHI J0 MOTPeO KOPUCTYBAYIB.

Ha nictunry 6 HaBeseHO MPUKIIa]l 3aCTOCYBaHHS TEXHIKH HAJNAIITYBaHHS IHCTPYKIIiH.

Jlictuur 6

Hamyum nocT y colilajbHMX Mepexax NPpOo HOBMM CcMapTdOOH, aKLEeHTYouUM yBal'y Ha MOTO KaMepl Ta
OM3amui.

Ha nocrarnene 3aBaaHHs MOZENb Haana Taki po3raiyKeHi Bianoiai (puc. 8).

*‘ Ock KinbKa BapiaHTiB NOCTIB ANA COUIaNsHUX MEPEX, 9K AKUEHTYIOTL YBary Ha Kamepi

Ta AW3aiHi HOBOrO CMapTQoHa:
BapiaHT 1: KopoTkui | 3ananbHumn

Hoeun pieeHb ¢poTorpadii B Teoix pykax! pencTasngdemo Haw HOBUIA CMapTQOH 3
KAMEPOID, AKA NEPEBEPHE TBOE YABNEHHA NPO MoBinkHy doTorpadio! [OunsaiH, akuia
NpUKoBYE nornsan, | oTo, SKi 3axonMoTs ayx. #HosuicMapTdoH #kamepa

#pusanH #boTorpadis
BapianT 2: JetansHun i inbopmaTneHun

loTos.i aHimaTti wepespu? Haw HoBMWM cMapThoH obnagHaHnit IHHOBALIMHOK
Kamepoio 3 [nepenik xapakTepucTHK Kamepw, Hanpuknaa: NOABIMHOK ONTUYHOKD
ctabinizauyieto, WTYYHUM IHTENEKTOM ANA NOKPALLEHHA 3HIMKIB, WWPOKOKYTHAM
06'ekTMBOM]. A MOrO EneraHTHWIA AM3aitH 3pobuTs Tebe ueHTpoM yearn, ¥

#emaprdoH #kamepa #an3anH #HOBUHKN
BapiaHT 3: 3i 3BepHEHHAM go ayguTopil

®otorpadm i npocTo nwbuteni rapHmx 3HiMKiB, uen cmapTdoH ans Bac!
3abyabTe Npo Po3MUTI GOTO | HEQOCTATHLO ACKPaBi KoNbopW. Hawa Hosa kamepa
OO3BONNTL BaM 3HIMATK AKICHI GOTO B ByAb-9KNX YMOBaX. A CTUNbHWIA QW3aNH
NIAKPECNNTL Bal IHAMBIAYaNbHMA TN, ¥ #doTorpadis #eMapThoH #HOBUHKA

t#onaanH

Puc. 8. Ilpuxnao suxonanns 3asoanns 3a mexuikoro Instruction Tuning
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3a Takol TEXHIKOI MOJENb Halla€ JOJATKOBI BIIOMOCTI, siKi OyIyTh Y HAroji JJisi KOPHCTyBada
(puc.9).

Wob 3pobutr nocT we binsw npueabnuenmM, MOXKHa 40LaTH:

* fAkicHi poTorpadii 3pobneHi Ha Len cMapThoH, Wob NPOAEMOHCTPYEATI
MOMIMBOCTI KAMEPW.

* KopoTKui BiQeoponuk, AKmMin Nnokasye oCHOBHI dyHKUI kamepw Ta An3anH
cMapTdoHa.

* [MocKnaHHa Ha geTanbHUM ornag abo CTOPIHKY NPoayKTY.

* KoHkypc 3 npusamMi gnsa nignncHuKIe, ski 3pobnate Halkpaule GoTo Ha uen
CMapTQOH.

* PenesaHTHI xewTery, wob 3binbwntr oxonnerHs ayoutopil (Hanpyknag,

f#tecmapTdoH, Hkamepa, #HosuHKa, #TexHonorii, #ausaiH, #mobinsHadoTorpadia).
Mpuknag xewTerie ANa PisHWUX COLianbHUX MEPEX:

= Instagram: #newphone #cameraphone #mobilephotography #tech #gadget
#design
s Facebook: #HoBuncmapTdoH #kamepa #boTorpadia #rexHonoril #ousanH

* Twitter: #newphonealert #cameraphone #mobilephotography #tech #gadget

Mam'aTanTe: KNIOYOBI CNOBA NOBUHHI BYTH DENEBAHTHNMI | BIANOBIAATK IHTEpecam

sawoi ayguTopil.
Baxalo ycnilwHoro npocyBaHHA Balworo HOBOro cMmapTtdoxa!

Yu xoTtinu 6 BK, WODO 9 HANMCAB NOCT ANA KOHKPETHOI couiansHol Mepexi?

Puc. 9. Ilpuxnao naoanwuss dodamkosoi ingopmayii 3a mexuixoro Instruction Tuning

TexHika HaTaMTyBaHHS THCTPYKIiM BIIKpUBAE HOBI MOKITUBOCTI JUIsSi CTBOPEHHS IHTENEKTyaIbHHX
CHCTEM, SIKi MOXYTh PO3YMITH Ta BHUKOHYBATH IOACHKI iHCTpyKIii. HapuaHHs Mozemi Ha mapax
“IHCTPYKIISA-BIANOBIAB” 3a3BHYAl NOTpeOye MEHIIE JaHUX Ta OOUUCIIOBAIBHUX pecypciB. Mojens Moxe
OyTH JIErKO aJlanToBaHa JJO HOBUX 3aB/IaHb IUIIXOM JIOJJABAHHS HOBUX IHCTPYKIIIH.

Peaxuis Ta Jlia (Reaction & Act Prompting)

ReAct € TexHIKOIO, 1110 BUXOAUTD 32 MEKI TPAIUIIHHIX METOMIB, TAKUX SK JIAHIIOXKKOBE MUCJICHHS,
NUISIXOM 1HTErpamii MUCIEHHS, TUIAaHyBaHHS Jiii Ta BUKOPHCTaHHs 30BHINIHIX JOKepen 3HaHb. Mojuenb
3MIMCHIOE ITEPaTUBHUI MPOIEC: OTPUMYE BXIJHHH 3aIlUT, ONPAllbOBYE MPHKIAAW 3 KUTBKOX 3aIlUTIB,
(dhopMye JIaHIIOKOK MIpKYBaHb 1 Jif, B3a€EMOJIIOYM MPHU I[LOMY i3 30BHIIIHIMU JDKEpPEIaMU 3HaHb IS
30aradeHHsi Biamosigi. Lle mo3Bonsic reHepyBaTH OUTBII BHYEPITHI, MOCTINOBHI Ta (HAaKTUYHO KOPEKTHI
BIJIOBI/I.

CyTh miIxoay MOJIsTae y pO3AUICHHI CKIIAaIHOI 3a/iadi Ha KilbKa MpocTuX KpokiB. Lle mocsraerncs
notpuMaHHaM mabnony “3asmanas — Jymka — [iss — Pesymprar” (Task — Think — Action — Result) —
CTPYKTYPOBAHOI'O MIIXO/Y IO BUPILIIEHHS POOJieM Ta MPUHHATT piteHs (puc. 10).

* CrBoproeThcs HaOIp JaHUX, KA MICTUTBH PI3HI THUIM BXIIHUX JaHMX Ta BIAMOBIIHI peakiii Ta
Ui

*  Moaenb HaBUAEThCS HA LbOMY HAa0OpPi1 JaHHUX, 100 IMOB’SI3yBaTH BXIIHI JaHI 3 BIAMOBIIHUMU
PEAKI[ISIMH Ta JISIMH.

o [licns HaBYaHHS MOJIENb MOXKE pearyBaTH Ha Pi3HI THNU BXITHUX JaHUX Ta BUKOHYBATH
BIAIOBiAHI [ii.
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“Jlekinpka npHUKIagiB ‘

3
AIIHT ReAct JyMKa
Jlis

CnocTepexeHHS

| A

IlpuBatHi

B

ITy6miuni
B

Puc. 10. [liaepama xomnonenmis mexnonozii ReAct

Ha nictunry 7 HaBeneHo MpUKIIal 3acTocyBaHHs TexHikH Reaction & Act.

Jlictuur 7

CucTeMHe MOBI1OOMIIEHHS:

Bu e mnoMiuHmMKOM, SKMM »JOIOMarae KOpPMCTyBadaM 3 I1XHIMM BanMTaHHAMM PO TexHiky. Bame
3azavya - HamaBaTK TOUYH1I Ta kopmcHi Bizmnoigi. Sxmo BM He 3HaeTe BimnoBimi, dYecHO
CKaxiTh mpo ue.

[loBimoMIIeHHS KOPMCTyBaua:

AW HalKpauuy crnoci® moriyany 3a akyMyJSTOpOM HOyTOyka?

[IoBl1OOMJIEHHS [IOMI1UHMKA :

g moTyAamy 3a akKyMyJISaToOpOoM HOyTOyka PeKOMEeHIYyETbLCS IOTPUMMYBaTMCS TaKMX Ioparm:

1. VYHMKAMTE IIOBHOT'O POB3PAIXEHHS aKyMyJaTopa. HamaranTecs 3apamkaTu MOTO, KOJM PiBeHb
3apany nazmae no 20-30%.

2. He BsammmariTe HOYyTOYyK NiOKJIOUEHMM OO 3apaOHOTO MNPUCTPOK [OCTilHO. lle MoXe Npu3BEeCTHr
IO NeperpiBy Ta BHWXEHHS E€MHOCT1 akyMyJsaTopa.

3. BuxopmucTOByMTe opmuI'iHanbpHl BapsanHi npucrTpol Ta kabesi.

4. 23bepiramre HOYTOYK Yy I[NIPOXOJIOODHOMY Miclii, yHMKAKOUM [OPAMMX COHSYHMX [POMEeHiB Ta
BUCOKMUX TEMIEPaTyp .

5. fdxmo BM He IUJIaHyETEe BUKOPUCTOBYBATM HOYTOYK IMPOTAIOM TPMBAJIOTO UYacy, 3apanxanTre
axyMynaTop no 50% nepen 306epiraHHaM.

[loBimoMIIeHHS KOPMCTyBaua:

Uy MOXHAa BMKOPMCTOBYBATM HOYTOYK Ninm uyac 3apsangxm?

[IoBl1OOMJIEHHS [IOMI1UHMKA :

Takx, BM MOXeTe BMKOPMCTOBYBATM HOyTOyk nim uac 3Bapganxu. CydacHl HOyTOykM pos3pobieHi
TaKMM UMHOM, mOO MOXHa OyJjio Oe3INeYHO KOPUCTYBATMCS HMMM 14O dYac sapsanku. OnHak, mOojsd
ONTMMAJILHOTO HOTJIALNY 3a aKyMyJIATOpOM, HaMaralTecs He 3ajlMilaTyi HOYyTOYK [IiOKJIUeHMM IO
3apSOHOTO MNPUCTPOKN [OCTiNHO.

Y 1upoMy MNpuKIaAl CHCTEMHE IOBIJOMJICHHS HaJa€ 3arajibHi IHCTPYKIIl UIs IOMIYHHKA, a
MOBIJJOMJICHHSI KOPHCTYyBada MICTATh KOHKpPETHI 3amuTd. [IoMIYHUK pearye Ha Il 3alUTH, HAJAI0YH
JIeTaIbHI Ta KOPUCHI BIAMORBIII, 110 BiIIOBIIAIOTh KOHTEKCTY 3aIIUTY.

JonoBHena momykoBa renepauis (Retrieval Augmented Generation, RAG)

RAG e texnika, mpH sikiii MoJelb BUKOPHCTOBYE 30BHIIIHIO 0a3y 3HaHb a00 JOKYMEHTH JUIs
orpuManHs iHpopmamii (Retrieval) 1 reHepye BiImoBilb Ha OCHOBI IIOr0 KOHTEKCTY. Mopenb He
OOMEXKYEThCSl JIMIIE CBOIMH HaBUIGHUMH JIAHUMH, BOHA OTPUMYE JOCTYI JI0 3O0BHINIHIX JOKepen
iHpopManii (Hanpukiaz, 6a3u 1aHuX abo IHTEpHET-pecypcy) It OUTBII TOYHOI Ta aKTyaJIbHOI BiAMOBIII.
[lepen renepariiero TEKCTY MOJEND 31MCHIOE MOIIYK PEICBAHTHOI iHPOPMAIIT i3 30BHIIIHIX JKEPEN JaHUX
(puc. 10).

RAG 3a0e3neuye koabopallito Mibk TpaaUIIMHAUMH BETMKUMH MOBHUMH MOJCISIMH Ta 30BHIIIHIMU
0azamu manux abo jxepenamu iHGopmanii. Konn MoBHA Mojens 3ycrpivae 3anut abo TeMy, Ha sSIKy BOHA
HEIOCTaTHRO HaB4YEHA, 3a JONOMOror TexHojorii RAG ImIykaloThCs KiTbKa MOMIOHMX 1O 3alHUTaHHS
KOpHCTyBada (PparMeHTIB TEKCTY i3 BEKTOPHOI 0a3u JaHUX, IICIS YOr0 BOHHM JOJAIOTHCA 0 BXITHHUX
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naHux MoBHOI Mozeni. Ls indopmaris nonaerbes y mporec popMyBaHHs BiamoBini. OTpuMani BiAmoBini
BXKE IPYHTYIOTBCSA HE JIMIIE Ha IOMEPENHIX 3HAHHAX MOJENI, a W 30aradeHi OCTaHHIMH, HaHOUIBII
aKTyaJIbHUMH 30BHIIIHIMY JaHuMH (puc. 11).

Bianosiis O

nonepeIHE HABYMaHHA KDPII(\’_YBHH

samiT gj

]'IUIII}'I\'UEO - ]'EHCPHT[IBI]H
BeTNYeInnil HaGip MoJeTs

AaHUX nonepeIHEbO HABYeHA

BMDM
Blanosini
JOKYMeHTH

558

Puc. 11. [iaepama nocniooenocmi mexunonozii RAG

nomyK

RAG pgemoHCcTpye BHCOKY €(EKTHBHICTH Ha KUIBKOX TECTOBHX Ha0Opax IaHUX Ta TeHepYye
BIJIIOBi/T1, IO € OLTBIT (PaKTONOTTYHUMH, KOHKPETHUMH Ta Pi3HOMaHITHUMHU. OCTaHHIM YacoM IMiAX01 Ha
OCHOBI BHUTATYBaHHs iH(poOpMalii cTamu OUIBII MOMYJISIPHUMH 1 TOEAHYIOTHCS 3 BEIUKUMH MOBHHMH
mozmensimMu, TakuMu sk ChatGPT, mug migBuimmeHHs IXHIX MOMKJIMBOCTEH Ta JIOTIYHOI ITOCTiZOBHOCTI.
Texnika RAG no3Bossie MomensM JAMHAMIYHO JOCTYIATHCS 1 IHTErpyBaTH 3OBHIIIHIO iH(OpMALifo,
PO3LIHPIOIOYH IXHIO a3y 3HaHb B pealibHOMY 4aci [1, 2].

Texnika RAG mnigxomuTh A 3aBAaHb, IOB’sA3aHUX 13 3amuTaMd (HAKTOJOTIYHHMX JaHHX, ¢
noTpibHa TouHa iHQOpMAIlsd, HANPUKIAJ, Y MONIYKOBHX CHCTEMaX, IMHTAHHAX MO 0a3i JOKYMEHTIB 4H
HAYKOBHX CTaTTIX.

Pe3yabTaTtu nociaixkeHHs

Pe3ynbraToM MOCHIDKCHHS CTajll0 BUSABJCHHS OCOOJIMBOCTEH Ta TOPIBHSAHHS MOMIMPEHUX TEXHIK
MPOMIITHHTY, IO J0IIOMAarae Kpaiie 3p03yMITH iX CHJIbHI Ta CJIa0Ki CTOPOHH, a TAKOXK HAJaTH ONTHMAJIbHI
cIieHapii iX 3aCTOCYBaHHSI.

3a TtexHikow Zero-Shot Prompting 3amut no mozpeni GopMymoeTbess 0e3 HagaHHS MPUKIAJIB.
Mogenb oapa3y HaMara€TbCs BiAIOBICTH Ha OCHOBI CBOIX HABUCHMX JaHMX, 0€3 JOAaTKOBUX KOHTEKCTIB
a0o mpukiaaiB. BoHa MOBMHHA PO3YyMITH 3aBIaHHS Ta T'C€HEPYBATH BIAMOBIAbL JIMIIE HA OCHOBI OIHOIO
3anutTy. IliAXOmUTh AJ MPOCTUX 3allUTIB, TAKUX SK MEPEKJIa] TEKCTY, y3araJbHEHHs a0o BiImoBimi Ha
BiZjoMi nmuTaHHA. € MeHII e)eKTUBHOIO /IS CKIIaIHUX Y1 HOBUX 3aBJIaHb, sIKi TOTPEOYIOTh KOHTEKCTY.

3a texnikorw Feedback-Based Prompting BinOyBaeThcs iTepamiiHuii mporiec, B IKOMY KOPUCTYBad
HaJla€ 3BOPOTHUI 3B’SI30K JUIS YTOYHEHHS 3allMTIB 1 BianoBiged Momaeni. TexHika 3acCHOBaHA Ha MOCTIHHIN
B3a€MOJIii Ta KOPUTYBaHHI 3alMTiB, MOXE aJalTYBaTHCh JI0 KOHKPETHUX BUMOI KopucTyBada. JoOpe
MiAXOAUTh S CKIaJHUX 3aBAaHb, M0 MOTPeOYIOTh YTOYHEHHS, HANPUKIAJl, HAHMCAaHHS TEXHIYHOI
JOKyMEHTAIlii, TeHepallis KpeaTHBHUX TEKCTIB, MPOrpaMyBaHHs Ta IEPCOHAIII30BAHUX 3aB/IaHb.

3a texnikoro Few-Shot Prompting mMozaenb oTpuMmye KilbKka MPHKIAAIB MPaBUIBHOTO BUKOHAHHS
3aBlIaHHS Tepe] THM, SK HaJaTH OCTaTOYHY BimmoBine. [Ipukiamy AEMOHCTPYIOTH MOJENI CTPYKTYPY
BIJIMIOBIJII Ta JO3BOJIAIOTH il Kpallle 3p03yMITH KOHTEKCT 1 Kpallle OpiEHTYBaTHCs y 3aBmaHHi. [limxoauts
JUTS CKJIAJTHUX 3aBJaHb, TAKKX SK aHaJI3 JaHUX, MaTeMaTHYHI PO3paxyHKH, HAITMCAHHS XYI0KHIX TEKCTIB
abo po3B’s3aHHS 3a]ay 3 KOHKPETHUMH BHUMOraMu. MeHI eheKTUBHOIO € JJIsl 3aB/aHb, JIe HEMA€E SIBHOT
MoTpeOH y MPUKIIaIaX.
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3a texnikow Chain-of-Thought Prompting Moaens po3TiayMadye KPOKH 4YH JIAHIIOKOK TYMOK, IO
HeoOXimHI a1 BUpIilIeHHs 3aBAaHHsA. lle momomarae il kpaille CTpYKTypyBaTH BiamoBiab. Bimmosinb
Mozeni (GoKycyeThCsl Ha TPOMDKHHX KpOKax MIpKyBaHHS, a HE JIMIIEe Ha KiHIleBOMY pe3ynbTati. Lle
MIJBHUIINYE SKICTh BIANOBiACH s OaraToeTalHUX pillleHb. lneanbHO MIAXOAWTH JJIS 3aBAaHb, IO
BHMAraloTh JIOTIYHUX MipKyBaHb, TAKHX SK MaTEMaTH4HI 3aBJIaHHs a00 HAyKoBi MosICHEHHs. EQekTuBHOI0O
€ IUTS TeHepallii apryMeHTIB YM POBEJCHHS aHai3y.

3a texnikoro Tree of Thoughts Prompting BinmOyBaeTbcs MOCTIPKEHHS PI3HUX MOXJIMBHX TUIOK
pitieHs. Monenb po3risaae Kiibka MOKIMBUX IHUISXIB, OI[IHIOE iX Ta HaJa€ ONTHMAJIbHI UM KpEaTHBHI
pIIIEHHS 3 JOMOMOrOK) BHMBYEHHS ajlbTepHATHB. [liAXOMUTH Ui TBOPYMX Ta CKJIQJHUX IMPOOJieM, SKi
noTpeOyIOTh MOMIYKY HaWKpaluX pillleHb, TaKUX SK TeHepallis imed, cTpaTeriyHi IUTAaHYBaHHS UM
PO3p0o0OKa CKIaIHUX MPOrPaMHHX PIllICHb.

3a TexHikoro Instruction Tuning Prompting Mozenb HaBYAE€ThCSA Ha BEIUKOMY 00CA31 JaHHX, B SIKUX
CHeliaJbHO OMKCAHO IHCTPYKILii, IO J03BOJIAE i Kpalle JOTPUMYBAaTHCh BKa3iBOK y 3amuTax. Moxe
OIPaInlbOBYBaTH IIMPOKUH CIIEKTP 3aBllaHb HA OCHOBI HAJaHUX KOPUCTyBaueM iHCTpYyKii. EekruBHo amst
3aB/iaHb, J€ BaXKJIMBa YITKICTh 1 CYBOpE JOTPMMAaHHS IPaBWJI, HANpPUKIaA MPOrpaMyBaHHS, BUKOHAHHS
MOKPOKOBUX THCTPYKILiil 00 BUKOHAHHSI MA0JOHHUX 3aB/aHb.

Jlani mociiiKeHHs MOYKHA 3BECTH Y TIOPIBHSIBHY Ta0. 1.

Tabnuys 1
[opiBHsIbHA TA0JMIS MOIIMPEHUX TEXHIK MPOMITUHTY
Texnika OcobauBocTi IlepeBaru Tunu 3aBpannp
Zero-Shot be3 npuknani, onun 3amut | [Ipocrora, mBHAKICTH Haiinpocrimi 3aBaaHHs,
TiepeKJIaiv, KOpOTKi BiAIIOBII
Feedback-Based ITepanuii 31 3BOpoTHIM TouHiCT, THYYKICT CkiiaziHi Ta mepcoHasizoBaHi
3B’3KOM 3aBJIAHHS
Few-Shot [puknaau y 3amuTi Haiikpara TouHicTh KoMmruiekcHi 3aBaaHHs, aHaTi3
JIAaHUX
Chain-of-Thought Jloriyamit TaHIFOXKOK Jlorika, 3p0o3yMiTicTh MaremaTHKa, aHajli3, 3aBAaHHS
MipKyBaHb 3 KPOKaMH
Tree of Thoughts JlociimKkeHHs! pi3HIX KpeatuBHicTb, 6arato TBopui 3aBnanHs, crparerii
pileHs BapiaHTIB
Instruction Tuning | JloTpuMaHHSs SIBHHX YiTKiCTb, YHIBEpPCAIBHICTh | 3aBAAaHHS 3 YiTKUMHU
IHCTPYKIIH BKa3iBKaMH, POrpaMyBaHHs
Reaction & Act ApanTariist 10 3MiH Peakirist Ha KOHTEKCT JluHamiuHi 3aBIaHHS, iTpH,
MiATPUMKa KOPUCTYBayiB

Reaction & Act Prompting i Retrieval Augmented Generation (RAG) — 1e TexHikH, sKi
BHKOPHCTOBYIOTh JUISl IOKPAIIEHHS SKOCTI Ta PEICBAHTHOCTI TeHEPOBAHMX MOJIENICH BiANOBiIEH Mojei.
HesBaxkaroun Ha Te, 1[0 BOHH MPAIIOIOTH MO-PI3HOMY, OOHM/BI TEXHIKH ITOB’s3aHi TUM, 1[0 CKEpPOBaHi Ha
B3a€EMOJIIIO 3 aKTYalbHOW iH(OpMaIli€o, TOKpAIeHHs KOHTEKCTY Ta KepyBaHHs T€HEepali€eo BiqmnoBiaeh
Ha OCHOBI 30BHIIIHIX JaHUX.

Reaction & Act Prompting

3a Texnikoro Reaction & Act Prompting Monens pearye Ha 3MiHH KOHTEKCTY a00 HOBHX JaHHX,
JIFOYM Ha OCHOBI MOMEPEIHIX i, 0 JoIoMarae Kpaiie KepyBaTh IPOIECOM Yy TWHAMIYHHMX 3aBJIaHHSIX.
TexHika 3acHOBaHAa Ha pPeaKIlisIX 1 BIAMOBIAIX Ha JaHi, IO BBOJAThCS B pealbHOMY Yaci. Moxe
KOPUTYBATH CBOI JIii 3 TIOSBOIO HOBHX JIaHWX a00 3MiH KOHTEKCTY. JloOpe miIXxoauTh Ui iHTepaKTHBHUX
CIIeHapiiB, TaKUX SK MiATPHUMKa KOPUCTYBadiB, 4aT-OOTH, irpH, CIeHapil quHaMIiYHUX JaHux. Y ReAct
BHUKOPUCTOBYIOTBCS JIBI KOMIIOHEHTH:

e Reaction — Mozenp pearye Ha 30BHIIIHI CHTHAAd 4Yd 3aldTH, 3MIHIOIOYM CBOIO IMOBEIIHKY
3aJIOKHO BiJl KOHTeKCTy. Hampukiam, Moaeab MOKe KOPUTYBaTH CBOI BIAMOBIAI, CIIMPAIOYMCh HA KOHTEKCT
MOTEPEHBOT B3aEMO/Ii1.
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e Act — Moielbh BUKOHYE KOHKPETHI JIiT a00 (yHKIIiT Ha OCHOBI BKa31BOK KOPHCTYBaua, HAIPUKIIA],
3aIlyCKa€ MOIIYK, aKTUBYE IHCTPYMEHTH a00 3aluTy€e JOAATKOBI JaHi JUIsl OKPAILCHHS BIAMOBIII.

Retrieval Augmented Generation

3a texHikoro Retrieval Augmented Generation Moaeabr BUKOPUCTOBYE 30BHIIIHIO 0a3y 3HaHbL a0o
JOKyMEHTH Juis oTpuManHs iHGopmanii (Retrieval) i reHepye BiIImoBig» Ha OCHOBI IBOT'O KOHTEKCTY.
Mogenb He OOMEXYEThCS JIMINE BIACHUMH JaHUMH, BOHA OTPHMYE JOCTYI JO 3OBHIIIHIX JKepen
iHpopMmanii (Hanpukiaz, 6a3u 1aHuX abo IHTEpHET-pecypcy) It OUTBII TOYHOI Ta aKTyaJIbHOI BiMOBIII.
Y RAG BHKOPHCTOBYIOTBCS JIBI KOMITOHEHTH:

e Retrieval — MoeIb OTPUMYE PEICBAHTHY iH(pOPMAIIiIO 13 30BHIIIHIX 0a3 JaHUX a00 JTOKYMEHTIB,
00 JOMOBHHUTH YM YTOYHHMTH CBOIO BiANOBiAb. e momomarae BUpPIMIUTH HpoOIeMy OOMEXKCHHMX 3HaHb
MOJIEIi.

e (eneration — micist OTPUMaHHS pPeNeBaHTHOI iH(oOpMaIlil Mosiellb BUKOPUCTOBYE il JjIsl TeHepartii
OUIBIII TOYHUX Ta 3MICTOBHMX BIiAMOBincH. Ile MOmOMOXKe MOJIMIINTH SK MOBHOTY, TaK 1 aKTyalbHICTh
BIJITOBi/IcH 3 BpaxyBaHHAM IOTOYHOI iH(opMaIlii.

Jani mociiKeHHS MOYKHA 3BECTH Y TIOPIBHSIBHY Ta0. 2.

Tabruys 2
opiBHsiibHA Ta0auns TexHik Reaction & Act Prompting i Retrieval Augmented Generation
XapakTepucTHKA Reaction & Act Prompting Retrieval Augmented Generation
OcHoBHa ies Peaxuis Ha 3MiHM KOHTEKCTY B peasibHoMy | ['eHeparist BiAIOBi/i 3 BUKOPUCTAHHIM
qaci orpuManoi iHpopMarii
MexaHi3M poOoTH ITepaTuBHuMit pouiec, e MoaeNnb afantye | BUTATyBaHHS pelleBaHTHHX JAHUX i3
BIJIIIOBI/Ib HA OCHOBI HOBUX BBOJIIB 30BHIMIHIX JUKEPEN I TeHepallii TOYHOT
BIIIOBIA1
Konrekcr Mopenb pearye Ha HOBHH KOHTEKCT miciisi | Mojienb BUKOPUCTOBY€E 30BHILIHIO 0a3y
BBE/ICHHSI HOBUX 3aIMTIB BiJl KOPUCTYBaya | JaHUX JJIsl OTPUMaHHS J0JaTKOBOI
iHpopManii
Tumnm 3aBnann JluHamivHi, IHTEpaKTHUBHI 3a/1a4i, 1110 3anuraHHg-BiANIOBIAbL, 3aBAaHHS, SIKi
BHMararoTh 0araTopazoBoi peakiii MOTPeOYIOTh TOYHHUX JaHUX YU (aKTiB
[lepeBaru I'Hy4KicTh, 3/1aTHICTH IaNITYBATHCH J10 TouHicTh, TOCTYII 10 aKTyalbHOI iHpOpMAIi
3MiH
[Tpuxmnan [linTpuMKa KJIi€HTIB, IHTEPaKTHBHI [Momryk mmo 6a3i AaHUX, 3aITMTAHHSI-Bi OB
BUKOPHUCTAHHS creHapii, irpu 3 JOCTYIIOM JI0 iHTEPHET-PECypciB

Orxe, 00MABI TEXHIKHA JOIMIOMAraloTh MOJEIAM OIIBII TOYHO Ta JMHAMIYHO BIIIIOBIIATH HA 3aIMTH,
BHKOPHCTOBYIOUHM a00 OTpUMYyBaTH JIOJATKOBY IiH(opmariifo, 1100 3poOMTH BIAMOBiAI  OLIbII
peneBaHTHUMH Ta iH()OPMATHBHUMHU.

[IpoBeneni mociilpkeHHS Ta aHaii3 JOMOMAararoTh BHOpATH BIANOBIIHY TEXHIKY HPOMIITHHTY
3aJIeXHO BiJl THITY 3aBJIaHH Ta MOTPIOHUX PE3YIIbTATIB.

BuchHoeku

[mxeHepis 3aUTIB € KPUTUYHO BKIIMBOIO Tay3310 s 3a0e3redeHHs e) eKTHBHOI B3a€MOJIIT 3 Be-
JUKUMH MOBHHUMH MojensimMu. Hanexne ¢opmynmoBaHHS MpPOMNTIB, a00 TEKCTOBUX 3aIlUTIB, IO IO-
JA0ThCsl Ha BXiJ MOBHOI MOJEJI, TO3BOJIIE MAaKCUMI3yBaTH 1i MOTEHIIia], OTPUMYBATH 3MICTOBHI, O4iKY-
BaHI Ta Oe3meyuHi pe3ylbTaTH, a TAKOX MIHIMI3yBaTH PU3UKU HeOaKaHOI MOBEIIHKHA YU YIEPEIKEHOCTI.
Po3poOka edekTuBHUX 3amUTIB Niependavyae peTelibHe HANalITyBaHHS PI3HUX TTapaMeTpiB MOJIeNi, TAKUX 5K
TeMIieparypa, top-p, MakCUMallbHa JIOBXKHHA, CTOM-IIOCTIIOBHOCTI, IITpadu 3a 4acTOTy Ta MPHUCYTHICTD,
110 JTO3BOJISIE KOHTPOJIOBATH PI3HOMAHITHICTB, JIOBKHUHY Ta CTPYKTYPY 3reHEpOBaHMX BiIOBiCH.

KitouoBrMy pO3TISIHYTHMHE TexHiKamMu mpomnTuHTy € Zero-Shot, Feedback-Based, Few-Shot,
Chain-of-Thought, Tree of Thoughts, Instruction Tuning. OkpeMoi yBaru 3aciayroByroTh TeXHIKH Reaction
& Act Tta Retrieval Augmented Generation. Texnika RAG iHTerpye 30BHINIHI JpKepena 3HaHb JUIS
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PO3IIUPEHHS MOKIUBOCTEH Mojeni, Toai sk ReAct € KOMIUIEKCHUM IMigXO0J0M, IO HMOEAHYE IPOIECH
MUCIICHHS, TUITAHYBaHHS Jil Ta BUKOPUCTAHHI PI3HOMaHITHHX JIXKeper 3HAHb.

[mxeHepis 3amUTIB € ITEPaTHBHUM IPOIECOM, IO MOTPeOye CHCTEMATHYHOTO BJIOCKOHAJICHHS Ta
SKCIIEPUMEHTYBaHHsI 3 PI3HHMHU MiIXOJaMH Ta TEXHIYHUMH DIlICHHSAMH JJISI TOCATHEHHS ONTHMAIbHUX
pe3yNbTaTiB y KOHKPETHHX CIieHapisix BHKopuctaHHs BMM. HanexxHe omanyBaHHS MPaKTUKU iHXKEHEpPil
3aMUTIB 3a0e3leuye MaKCHMajdbHO C(PEKTHMBHY Ta BIAMOBIZAJbHY B3a€EMOMII0 3 BEIMKMMH MOBHHMH
MOJIETISIMH, JTO3BOJISIIOUN PO3KPUTH TXHIH BEIWYE3HUH TOTEHINIall Y Pi3HOMAHITHUX Tally3sX 3aCTOCYBaHHS.
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The work is dedicated to the study of fundamental prompting techniques to improve the efficiency
of using large language models (LLMs). Significant attention is given to the issue of prompt engineering.
Various techniques are examined in detail: zero-shot prompting, feedback prompting, few-shot prompting,
chain-of-thought, tree of thoughts, and instruction tuning. Special emphasis is placed on Reaction & Act
Prompting and Retrieval Augmented Generation (RAG) as critical factors in ensuring effective interaction
with LLMs. The features of applying these techniques and their impact on results are highlighted. However,
leveraging their full potential requires a careful approach and consideration of application specifics.

A review of the parameters of large language models, such as temperature, top P, maximum number of
tokens, stop sequences, frequency and presence penalties, etc., is provided. It is noted that prompt
development is an iterative process that involves sequential testing of different options to achieve optimal
results. All techniques discussed in the study are supported by illustrative examples with obtained results. It is
indicated which types of tasks each technique is more suitable for. The study results include comparisons of
both fundamental techniques and more advanced technologies such as ReAct and RAG.

Prompt engineering is a key technology for the effective use of large language models. It is relevant due
to the increasing application of artificial intelligence in all areas of human activity, and its role will only grow
with the development of technology. The ability to correctly formulate prompts is becoming an important skill
necessary for working with modern large models, especially given their versatility and complexity.

Keywords: large language models, prompt engineering, prompting technique, content generation.



