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AHOTAaLifA

Y po60Ti 3anponNoOHOBAHO OPUTiHANbHUIA NiAXiA A0 3aBAAHHA NO6YAOBU TEKCTIB 3 3aAaHUMN (DOHETUYHMMUK BNACTUBOCTAMU, AKUA [03BONSE
eheKTUBHO Ta WBKUAKO NpaLoBaT Haj 3aA4aveto, NPONOHYUM LiKaBi PilLeHHS K Y 3MICTOBHINW, TaK i B iHXeHepHin nnowmHax. MobyaoBaHo
enemMeHTM Teopil, AKa NPOINCTPOBaHA BUKOPUCTAHHAM nporpam moeoto Haskell ans 3HauHOro NPMCKOpPeHHA HeOBXiAHNX 06UMCEHD.

KniouoBi cnoBa

@DOHETUYHI MOBU; NPOCOANUYHI MOBU; DOHETMKA; NPOCOAIN; CKNAAWN; PUTM; METP; BiplWYyBaHHA; TEKCT; KOF€PEHTHI CTaHW; CKNaA-aK-OaHe-uine
(SaaW); dhoHeTnuHe-aBuLLe-aK-oaHe-uUine (PhoPaaW); Haskell; nigxin dpoHeTUUHUX MOB 0 BiaKpUTTA 6inbli 6aXaHux BapiaHTiB paaka (phonetic
languages approach to discovering preferred line options — PhLADiPrelLiO - phladiprelio - uutaerbcs "chnaginpenio”, 3 Haronocom Ha nepeg-
OCTaHHbOMY CKNafi); nepioamn yHiKanbHOCTI.



BcTyn

ICHYIOTb Pi3Hi MOBW. Y HUX € pi3HA CTPYKTypa Ta npasuna. Mpu LbOMy iCHYE MOXNNBICTb CTBOPUTU Ta BUKOPUCTOBYBATU (Ha OCHOBI OAHiEl 3
ICHYIOUMX LMPOKO BXUBAHUX Ta A06pe PO3MNOBCIOMKEHNX MOB, 30KPEMA YKPATHCbKOI Y it po60Ti) “hoHeTUUHY” MOBY, KA KpaLlie niaxoaunTb Ans
noesii Ta My3uku. MoOXXIMBO HaBiTb CTBOPMUTU Pi3Hi BapiaHTN hOHETMUHOT MOBMW. LI po60Ta NPOMNOHYE CTBOPUTM KiNlbKa Pi3HUX POHETUUYHUX MOB
Ha OCHOBI YKPaIHCbKOI.

LLlo Ma€eTbCA Ha yBa3i?

AKLWoO XTOCb 6yAye hpasy B MOBI, NOPYLLYOUM NPABKUIA FPAMATUKN YN CEMAHTUKK, TO LS NOMU/KA BUAHA MAaNCTepHOMY MOBLLIO Biapa3y, BOHa
ileHTUIKYETbCA AK TaKa MalXe MUTTEBO. HAaTOMICTb, AKLLLO 3ByYaHHA hpa3n MaA€E AKiCb (HOHETUUHI 0COBNUBOCTI, He paxyoumn aKLEeHTU, Hanpu-
Knajd, CKNaaHICTb BUMOBW Y1 HAaBMAKWU NErKicTb, NAABHICTb UM CTPUOKONOAIGHICTb TOLWLO, TO IAEHTUGKYBATK Lie AK NOMU/IKY YU WOCb CYTTEBE
MOXHa He Bifpa3y a6o npu cneuianbHin yBasi. MoXHa yaBUTK Le, AK HaJlaHHA nepesary y MoBi ceMaHTuui (cmucny, 3HaueHHI0) Ta rpamaTtu-
Ui, ane meHwoi Barn ¢oHeTuyi. POHETUUHOK HA3MBAETLCA MOBA, AKA NO6YAOBAHA CrneLianbHO ANS NiACUNEHHA 3HAaUEHHSA Ta BaroMoCTi came
(hoHeTMUHOI CKNagoBol.

(doHeTNUYHA UM NpocoanYHA MoBa?

LlikaBUM € MUTAHHA, UM HA3UBATK Miaxia "doHeTUUHKUX” un "npocoanuHmx” mos [20]. Ane NoTpi6HO CKa3aTw, WO BUBUAKOTLCA BNacHe hoHeTH-
YHi 0CO6NMBOCTI, Te, L0 NOB’A3aHe 3i 3ByYaHHAM MOBNeHHsA. Cepel HUX Te, WO CTOCYETbCSA OKPeMUX (DOHETUUHMX ABULY, Yy 3arafibHOMY BUNAAKY,
30Kpema hoHeMm un HaBiTb NanaTtanisauil. Lli nuTaHHA B 3arafibHOMY He € NPeAMEeTOM BUBYEHHA NPOCOAIT K HAyKu, AK NeBHOI CKNagoBoi hoHeTu-
KW, ane € NpeaMeTOM WNPLLIOro BUBYEHHA hOHETUKN. Binblie TOro, HEMAE XXOAHMX 06MEeXeHb | NPUB’A3KM 3aNPONOHOBAHOMO NiAX0AY A0 BNacHe
CKNagi., Wo 6iNbll XapaKTepHO came Ans NpeameTy BUBUEHHS NPOCOAIl. Y3aranbHeHHs y nakeTi phonetic-languages-simplified-generalized-
examples-array MOXyTb 6yTW 3p06/ieHi | Ha 6inblu 3aranbHi BUMAAKMN.

TUM He MeHLe, Ha AAHOMY eTani po3BMTKY NepeBaXKHa 6iNbLLICTb iH(hOpMaLiT TYT CTOCYETbCA UM NPSAMO NOB’AI3aHa 3i CKIagamu Ta NPOCOAIEH.
Tomy 3anuwato Ha3By "hOHETUUHMX MOB”, BPaXOBYOUK, WO NPOCOAiA € 6inbll KOHKPETU30BAHO rany33to hOHETUKN.
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ETU4yHa cKknapoBa

3anponoHOBaHMN NiAXig CXOXMW Ha Nigxig Teopil My3nku. Tak, B My3uLi cepef yCix 3BYKiB BUAINATbLCA My3UYHIi, 3rogom AOCNIIKYIOTbCA KOH-
COHAHCK Ta ANCOHAHCHK, LWe 3rogoM HOTU, IHTepBanu, akopau, Menogii, Komnosuuia Towo. € cBOl peKomeHAalLii, ane BOHN He CKOBYHOTb TBOPL,IB,
a gonomaratoTb. MoAi6HO | 3aNPONOHOBAHMIA NiAXiA MOKAWKAHWA A0 Nofi6HOT Aonomoru. loro He3BUUHICTb HAa NepLnii NOrNAA He MOXe 6yTH
MiaCTaBOlO AN NOro 3anepeyeHHs.

[Ns XpUCTUSAH, A0 AKMX aBTOP BiAHOCUTLCS | caM, BaXXNMBMMM € cnoBa Monces: "Moncen BUNLLOB | CKazaB Hapoay cnosa focnogHi, i 3i6pas
CiMAEecaT MyXiB 3i CTapinlMH HApoAy i NOCTaBUB ix 6ins CKMHII. | 3inwoB focnogb y Xmapi, i FOBOPUB 3 HUM, | B3sB Big [lyxa, AKUA HA HbOMY, i
AaB CiIMAECATbOM MY)XaM CTapiiluMHAM. | KON CNOYMB HA HUX [lyX, BOHM CTaNN NPOPOKYBATH, ane NoTiM nepectanu. [1BOE 3 MyXiB 3anulLInNINCA
B CTaHi, ogHoMy iM'a Enpap, a apyromy im’'a Mogaa; ane i Ha HUX cnouns [lyx [BoHu 6ynu 3 uncna 3anucaHux, TiNbKW He BXOAUNMN A0 CKUHIl], i
BOHW NPOPOKYBaNN B CTaHi. | npubir oTpok, i goHic MoniceeBi, i cka3as: Engan i Mogaa npopoKyTb Y CTaHi. Y BiANoBiAb Ha ue Icyc, cMH HaBuHa,
cnyxutenb Molicesi, oAWH i3 06paHUX NOro, CKasas: rocnogapto min Monceto! 3a60poHn iM. Ane Moncei Cka3aB NMOMY: UM He PEBHYEW TW 3a
MeHe? 0, AK6MU yci B Hapoai FfocnoaHbomy 6ynu npopokamu, konu 6 focnoab nocnas [lyxa Ceoro Ha HUx!” (Yncna 11:24-29).

[o6pe, W06 yci BMinu gobpe nucatu i roBOpuUTM.

Mepwa iges

YaBITb, WO BU MOXETe PO3YyMIiTK iIH(hOPMaLLit0 B TEKCTI HE3ANIEXHO Bif NOPAAKY CNIiB | Npu 36epeXeHHi nuwe Hanbinbw HeOBXIAHOI rPaMaTUKK
(Hanpuknag, NpaBUNO He BiAOKPEMNOBATM NPUIMEHHUK Ta HACTyNHe CNoBo 36epexeHe). PO3yMiT TOUHO TakK camo, AK umTatu TekcT (nicna
AEeAKOro HaBUAHHA Ta TPEeHYBAHHSA, MOX/NBO), B AKOMY Yy C/I0Bax 36epexeHi Ha CBOIX MO3ULLIAX Nulle neplli Ta OCTaHHI NiTepu, a BCi pewTa -
B3aEMHO NepemiwaHi ogHa 3 04HO. OTXe, yABITb, L0 BU MOXeTe po3ymiTu (i BupaxaTun Balli JyMKU, NOUYTTA, MOTUBU TOLLO) MOBIAOMNEHHS
TeKCTy 6€3 JOTPUMAHHSA CTPOroro NopsiaKy Cni..

Y TaKoMy BUMAAKY B MOXeTe BNOPsAAKYBaTW C/10Ba (36epirwiy Hanbinbil Heo6XigHY rpamaTuKy AN 3MEHLIEHHA Y/ NOBHOMO YCYHEHHS MO-
XXMMUBOI JBO3HAUHOCTI, 3yMOBNEHOT rPaMaTMKOIO, TOUHILLIE 3MEHLIEHHAM Ti 06CAry), PO3MICTMBLLM TX TAKUM UMHOM, 1,06 BOHM
3a6e3neunnu co6oto 6inbll LikaBe DOHETUUYHE 3BYyUYaHHSA. B MoXeTe cnpobyBaTit CTBOPUTU NOETUUYHUIA (UM NPUHANMHI AeLo 6inbll PUTMIYHUNA
Ta BUPA3HUIA) TEKCT Un My3uKy. Lie Takox Moxe 6yTu came no cobi po3BKBanbHOI BNPaBOIo, AKa HaANUXaE. Ane AK 61 B MOTNY WBWAKO 3HANUTHK,
AKI KOMBIHALIT 6inbl Y MeHLW NiaxoAaTb? KpiM TOro, Y MoXe CKNaAHIiCTb anropuTmiB 6yTH 3MeHLIEeHa?

Lle nuwe peski 3 LikaBUX NUTaHb. g npaus Ha AaHW MOMEHT He A€ NOBHOI BiANOBIAI HA HUX, ane € eKCNepUMeHTaNIbHO Ta AOCAIAHNLBKOIO,
NPy LboMy, 3BUYANHO, Byab-AKNIA Pe3yNnbTaT Il € LiHHNAM.

YKpaTlHCbKa € MOBOIO 6€3 CTPOrnx BUMOT 10 MOPAAKY CNiB Y peueHHi (xoua € neBHi ycTaneHi nepeBaXkHi BapiaHTK) i MA€ MPUEMHE 3BYUYAHHSA.
OT)Xe, BOHA MOXe 6yTn rapHUM NPUKNaAoM Ta 3pa3koM. Kpim Toro, Ans aBTopa nporpam Le pigHa moBsa.

HaBiTb AKLLO BM He 6BaXKAETe CTBOPMTMN Ta BUKOPUCTOBYBATK “DOHETUYHI” MOBU, Ae (DOHETMKA € 6iNbll BAXNNBOI, HXX rpaMaTnka, i Toai BY
MOXEeTE OLiHUTU (DOHETUUYHUI NOTeHLiaN CNiB, BAKOPUCTAHUX Y TEKCTI, ANA NPOAYKYBAHHS CneLianbHUM YNHOM 03BYYEHUX TEKCTIB. Lie TakoxX
MOXe 6YTN LiIHHUM Ta NOMIUYHUM Y HAaNKUCAHHI Noe3ii Ta MOXNUBUX iHLWNX NOB’'A3aHMX o6nacTax.[51]



TpuBanocti 3ByKiB Ik OCHOBA PUTMIUHOCTI

OcHoBO niaxody € Ton haKT, WO 3BYKM MOBM MatloTb Pi3HY TPMUBANICTb, AKa 3aNeXNUTb Bif 6araTbox (haKToOpiB, AKa BU3HAUYAETLCSA 30KpeMa
AIK CNOCO60M 3BYKOYTBOPEHHSA (Pi3HMM ANA KOXHOIO 3 HUX), TaK i iHWMUMKU haKTopamu, AKi TIEK Ui iHLIOK MipOI0 MOXHA KOHTPONOBATHK, ane,
3a3BKYaN, NOBHUI KOHTPONb HE BUMAraeTbCA i He AOCATaEeTbCA. Lle npu3BoaAnTb 4O TOrO, WO YepeayBaHHA 3BYKiB, 30Kpema IX MOEAHAHHA Y
CKnaaw, yTBOPIOE MEBHUI PUTMIUHWUA MANIOHOK. JTIOAUHA MAE 34aTHICTb (AKa NigfaeTbCA PO3BUTKY Ta TPEHYBAHHIO) PO3Mi3HABATM PUCU LbOTO
MantoHKy, MOPiBHIOBATU IX MiXK CO6010, pO6UTK NEeBHI POHETUUYHO-PUTMIUHI y3arafibHEHHS.

MWTaHHA BM3HAYEHHS TPUBANOCTEW 3BYKIB MOBU € HEMPOCTUM, ane TOUYHUI pPe3ynbTaT K YXKe 3a3Hauanocs He BUMAraeTbcs. Y AaHin pe-
anisauii nigxoay )OHETUYHUX MOB BUKOPUCTAHO NEBHI CTAaTUCTUUYHI XapaKTEPUCTUKN 3BYKiB, 30KpeMa BU3HAYEHO MOXMBI TPUBANOCTI. AKLLO
MOPIBHATM CNOCI6 BU3HAYEHHA TPMBANOCTEN, SIKUA 3anNpONOHOBAHO Ta 3aCTOOBAHO Y nporpami nakety r-glpk-phonetic-languages-ukrainian-
durations, To aHanorieto 6yae ynakoBka 06’eMHMX 06'eKTiB. [1ns cnocTepiraya ynakBoka 6yae ysBHOK MOAEN0 Npouecy OTPUMaHHS TpuBa-
nocren 3BykiB. NMporpama pldUkr (iT y3aranbHeHHsa pldPL 3 nakeTy phonetic-languages-phonetics-basics Takox cnifiye uum wnaxom, ane y Hiu
HEMa€E HOPMYBAHH#A, OCKINIbKN AN5 Pi3HUX MOB MOXe He 6yTy TaKoro ABMLLA AK Nanatanisalisa) MeTo4oM NiHINHOro NPOrpamyBaHHS LYKAE MiHi-
ManbHy 060M10HKY (He B CTPOromMy MmaTeMaTUYHOMY 3HAUYEHHI), BCepeanHi AKOT MOXXYTb «BMICTUTUCA» 3BYKU MOBMU. Lis 060/10HKa | Ma€ aHanorieo
YyNAKOBKY, Y TOW Yac SIK 3BYyKM MOBU MalTb AaHANOTIED 06’€EKTU 3MIHHOIO 06’eMy BCepeAnHi ynakoBKU. OQMH | TON e 3BYK MOXe BXWBATUCSA Y
Pi3HMX CMTyaLifxX, y Pi3HMX CI0BAX 3 Pi3HOI TPMBANICTIO, ane Nporpama cTapaeTbca NigibpaTy Taki TpUBANOCTI, AKi 6 «oxonnoBanu» (Nogi6Ho
K OrMHAlUa KPMBA «OXOM/E» Te Ul iHle CiMeicTBO KPMBWMX) YCi Ui Bapiauil Anda ycix 3BYKiB, Npy LbOMY 3aCTOCOBYETbCA J0AATKOBO NEBHe
HOPMYBaHHA Ha TPUBANICTb (POHETUUHOIO ABKLLA NanaTanisauii (oM’ AKWEHHA) NPUrONOCHOTO, AIKE MeHLLIE BCbOr0 KOHTPOMIOETbCA NHOANHOI,
a TOMY OUIKY€ETbCSA, WO LA TPUBANICTb € HANGINbLW CTINKOK A0 MOXAUBUX BUNAAKOBUX UM CUCTEMATUUHUX KONMUBAHb. [N YKPaiHCbKOI MOBY
MOXNMBA TPUBANICTb, IKA HE BUAO3MIHIOE CMIbHO 3BYYAHHSA BU3HAUYEHA eKCNEePUMEHTANbHO 3 BUKOPUCTAHHSAM KOMMN'IOTEPHOT nporpamm mm1.

3peLwTol, HOPMYBAHHA He € 060B'A3KOBUM, BaXXNIMBO, W06 yCi TpPUBANoCTi 6ynn NponopuivHi ogHa OAHINM, TO6GTO BAX/MBUMUK € He caMmi
TpuBanocTi (Lo YncenbHO BUPAXaOTbCA AK AINCHI A0AATHI YMCNa), a iX B3AEMHI CNiBBIAHOLWEHHA (JONYCKAETbCA MHOXEHHA LIUX TPUBANOCTeNn
O[lHOYACHO BCiX Ha OfHE i Te X A0aTHE UMCNO, WO He BMN/IMBAE HA pe3ynbTaTu niaxoay).

MonipuTm AK MyNbTUBNOPAZKOBAHA NOC/IZOBHICTb

Hexaln MaeMo NOCMIAOBHICTb 3 HACTYMHOW CTPYKTYPOIo. Hexaw mu 3aiiicHunm (B3arani Kayum YMOBHWUIA) NOAiN MOCAIAOBHOCTI HA KOMMAKTHI

OZHO3B'AA3HI NiArpynu 3 04HAKOBOIO KiNbKICTIO eNeMeHTIB KOXHA Yy NiArpyni, Wo haKTUYHO 03HAYaE, Lo M1 po36MIn NOCNILOBHICTb Ha NOCNIA0B-

HICTb NIANOCNIAOBHOCTEN 3 OAHAKOBOK KiNbKICTIO €N1EeMEHTIB Y KOXHiW. PO3rNaHEMO BHYTPILIHIO YNOPAAKOBAHICTb KOXHOI MiANOCNIA0BHOCTI y

PO3YMiHHiI PO3MillleHHA 3HAueHb ii enemeHTiB (iX MOXXHa MOpPiBHIOBATM 3@ BifJHOWEHHAM NOPAAKY, TO6TO BOHW € TUNOM AAHUX, AKUWA MAE peani-

30BaHui ek3emnnap knacy Ord) Ta NOBTOPIOBAHOCTI efieMeHTiB. BBaxkatouu, WO efieMeHTU NiAnociAoBHOCTER MOXYTb 6yT MONAPHO Pi3HUMK

(un B OKpEMUX BMNAAKAX | OAHAKOBUMY), BYAEMO NOPiBHIOBATY NO3MULLT, HA AKUX PO3MILLYIOTbCA B MiAMNOCNIAOBHOCTAX MIArPYNN eNeMeHTIB, AKi
. S

MiXX CO6010 MalOTb BULMIA CTYNiHb cropiaHeHocTi ("6nn3bKOCTI”, "CXOXOCTI”, "NoAi6HOCTI”) 32 BENMUMHOW Ta NOPAAKOM (AKLLO Le TUM AaHNX
YNCNOBUIA, AKMIN MAE NPUPOAHUI NOPAAOK, Hanpuknag, Double, Toai NOHATTA "cnopigHeHOCTI” 32 BeNUYMHOK Ta "cnopigHEHOCTI” 3a NopAaAKOM
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cniBnagatTb). Mo3HaUMMO Taki Nigrpynu iHageKcamm, AKi B KoAi MOAYNiB MaloTb YaCTille BCbOro 6yKBEHHE MNO3HAUYEHHS.

Toai KOXHa NignoCnifoBHICTb CKNAAATUMETbCA 3 OAHAKOBOT KiNbKOCTI efleMeHTiB ofiHiel npupoam (3okpema, uncen Tuny Double), y KOXHi
NiANOCNiAOBHOCTI 6yAyTb BUAINEHI Kinbka niarpyn "noai6Hux” enemeHTiB 3a BennunHoto (i nopaakom, AKILO NiANOCAIA0BHOCTI BiACOPTYBaTH 3a
BEMMUUHOIO), KOXHA 3 AKUX MaTUMe CBill iHAeKC Y BUrnaai cumsony (Hanyacriwe y komi — nitepu). Nigrpynu matoTtb maTu (Hacnpaeai npu6ansHo)
O[lHAKOBY KifnbKicTb enemeHTiB (y Kofi Lie He BUTPUMAHO CTPOro AN CNPOLLEHHA OCTaHHbOrO, ane Le TaK Yy nepeBaxHin 6inbliocTi BUNaaKis
B CUNY HAAMMILIKOBOI "TOYHOCTI” uncen Tuny Double, o BMKOPUCTOBYIOTbCA). PO3rNAHEMO MUTAHHSA, HA AKUX NO3ULLIAX Y MiANOCNiILOBHOCTAX
PO3MILLYIOTbCA €NeMEHTHN 3 TUX e CaMUX NIArpyn, ane sKi Hanexartb A0 Pi3HMX NiANOCNIA0BHOCTEN.

Ans OuiHKM LbOro BBEAEMO NeBHI YNCNOBI YHKLT, SKi MalOTb perynsipHy noBeAiHKy Ta A03BONATb BU3HAUaTK 3a iX pe3ynbTaToMm, um nia-
MOCNiAOBHOCTI MalOTb €eMeHTH, AKi HanexaTb A0 BiANOBIAHMX MIATPYN Ha TUX XXe CaMUX MICUAX, UM HA Pi3HMUX. MOXKHA NOKa3aTy, Wo cuTyauis
"Ha pi3HMX" BiANOBIAA€E HAABHOCTI KiNbKOX PUTMIB — ANA KOXHOI Nigrpynu 6yae cBii BNacHUM, AKi MiXX c060t0 He cniBnagarTb, BOAHOYAC ige-
aNibHa CMUTyauis "MOBHICTIO HA TUX caMuX Micusax” BiANOBIAAE BUNAAKY, KOMU Li PUTMM MiXK CO60I0 Y3rofKyoTbCsl, NOAI6HO AK Le Bia6yBa€ETbCA Y
BMNAAKY KOrepeHTHOCTI y KBAHTOBIN (di3unLi, 30KpeMa NPOCTOPOBOI Ta YACOBOI KOrePEeHTHOCTI, WO € BRAX/TNBMM 30KpPeMa ANA PO3yMiHHA po60Tu
nasepis Ta masepis. MonipuTMu, SKi Mixx CO600 KOrepytoTb, yTBOPIOOTb MOMITHILWWIA 3aranbHU PUTM, NOAIGHO AK | HASBHICTb KOF€PEeHTHOCTI Y
BUMPOMIHIOBaHHI Befie 40 NOABM 6iNblWOT CTPYKTYPOBAHOCTI BUNPOMIHIOBAHHS.

AK intoCcTpauis Ao igen po3giny HacTynHi aaHi.

Mpuknag puTMiuHOT nocnigosHocTi (ineanbHU BUNaAoK).

Prelude Rhythmicity.PolyRhythm Numeric> let f x = putStrLn . showFFloat (Just 4) (sin (2*pixx)) $ "”
in mapM_ f [0,0.2..4]

0.9511

-0.5878
-0.9511

0.9511

-0.5878
-0.9511

0.9511

-0.5878
-0.9511

0.9511



-0.5878
-0.9511

Prelude Rhythmicity.PolyRhythm Numeric> getPolyChRhData 'a’ 5 (PolyCh [True, , ,False] 5)
(PolyRhythm [1,1,1,1,1]) . map (sin . (*pi) . (*2)) $ [0,0.2..4]
[[ ,RP P a, ,RP P e,RP P d], [ y,RP P a, ,RP P e,RP P d], [ ,RP P a,
,RP P e,RP P d],I ,RP P a, ,RP P e,RP P d]]

A oCb NpuUKNaj NOCNiAOBHOCTI 3 PUTMOM, AKWUW HE € CTaNUM (AKMIA MeHLIe BiAUyTHUR).

Prelude Rhythmicity.PolyRhythm Numeric> let f x = putStrLn . showFFloat (Just &)
(sin (27182.81828459045%pi*x)) $ ""” in mapM_ f [0,0.01..0.24]
0.0000

-0.8817
-0.9988

-0.4284
0.0969

0.9894
0.7742

-0.6698
-0.9562
-0.9707
-0.7092

0.7386
0.9801



0.1509
-0.3787
Prelude Rhythmicity.PolyRhythm Numeric> getPolyChRhData 'a' 5 (PolyCh [True, , ,False] 5)
(PolyRhythm [1,1,1,1,1]) . map (sin . (%27182.81828459045) . (xpi)) $ [0,0.01..0.24]
[[RP P a, JRP P e,RP P d, 1,[RP P d,RP P e, . JRP P al,[RP P a, ,
,RP P e,RP P d],[RP P d,RP P e, , ,RP P al,[RP P a, , ,RP P e,RP P d]]

KorepeHTHi CTaHN NONiPUTMIYHOCTI IK OAHE 3 CYTTEBUX Kepes PUTMIYHOCTI

OnucaHni NaTTepH BUHUKHEHHSA PUTMIYHOCTI € OAHWUM 3 CYTTEBUX MOXIMBUX BapiaHTIB YTBOPEHHA PUTMIYHOCTI 30KpeMa y TeKCTax Um MysuLi,
ane He €AMHMM. BapTo 3a3HauUTH, WO ONMUCAHUN MEXAHiI3M YTBOPEHHS PUTMIYHOCTI, IK NOKa3ylTb CTAaTUCTUUHI €KCNepUMeHTU 3 TeKCTamu 3
BMKOPUCTaHHAM Lboro Koay (Koay 6i6nioTeku Ta 3aneXHuX Bifg Hel nakeTis Ha canTi Hackage), Moxe 6yTn He EAVHUM MOX/TUBUM BapiaHTOM, ane
y 6araTbox BUMNaAKax Ma€ BU3HauyaNbHe 3HAYEHHA Ta BMN/IMB Ha nepe6ir npouecy puTMmisauii (yTBOPEHHS, 3MiHU UM 3HUKHEHHA pUTMY). TaKoX
BiAOMO, LLO HAAABHICTb CTAaTUCTMUHOIO B3aEMO3B’'A3KY HEe 03HAYa€ HASABHOCTI 6iNbll rMMH60KNX BUAIB 3B'A3KY MiX AABMLLAMU, 30KPEeMa NPUUYNHHO-
HacniakoBux. "Kopensuis He 03HAYa€ NPUUMHHOCTI”. binbl rMU60KMI 3B’A30K Nepeabayae HaABHICTb IHLWMNX, HE CTAaTUCTUUHUX AaHMX, AKI 4O-
3BONAOTb OrO NiATBEPANTM.

Hacnigku gna pen my3uku

Koa 6i6nioTekn AO3BONSE HA NPAKTMLI OTPUMATK PUTMIYHI 3pa3KK, AKi 61N3bKi YACTO A0 TEKCTIB NiCeHb Y CTUAI pen. ToMy e MOXHa BiAHECTH
710 OQIHOTO 3 NPAMUX 3aCTOCyBaHb 6i6nioTekn.[52]

JAUTVHA 260 XTOCb HOBUM /I MOBU BUMTbCA YUNTATH

Konn AMTWUHA TiNbKM NOYMHAE uMTaTh cnosa mMmoBu (260 Le MOXe 6YyTW XTOCb HOBUIA 1040 MOBM). BiH UM BOHA MOYNHAKOTb 3 BUMOBU (DOHEM
ANA KOXHOTO 3HAUYMMOro HanucaHoro (i, oTKe, NPOUMTAHOr0) CUMBONY. 3rol0M MiCNA AeAKOT MPAKTUKKA, AUTUHA MOYMHAE YNTATK PiBHO, Ginblu
NNaBHO. TUM He MeHLUe, AKLLO TeKCT BNacHe € NOETUYHUM TBOPOM, 30Kpema BipwosaHum, YACTO (MoxnnBo, 3a3Buyan, Yn iHOAI, UM yacTiwe
TOLLLO) € OUEBUAHUM, L0 TEKCT, AKUI OCb UNTAETHCA Y TaKil MaHepi, MaE AesKi PUTMIUHI BNACTMBOCTI, HE3BAXAlOUM HA Te WO POHEMU ynTalo-
TbCA | BUMOBNATLCA Y PEXUMI HEPErynapHUX i 40 NeBHOT Mipy HEBIANOBIAHMX A8 HOPMANIbHOrO MOBNEHHA TpuBanocTei. Ham 6ysae (uacTo)
AOCTaTHbO NEBHOI OpraHi3auii enemeHTiB TEKCTY, Wo6 BiAPI3HUTN NOETUUMNI TEKCT BiJ HENOETUYHOTO.



Nomi6bHa  cuTyalis BUHWUKAE, KONM 0coba 3 aKLeHTOM (MOXNNBO, CUMIbHUM YK [OBOJI HE3BUUYHMM) UNTAE MOETUUYHUNA TEKCT. ABO TaKOX B
iHWWKX cuTyauisx. bibnioTeka cnpoekToBaHa TaKUM YMHOM, Haue By maeTe cnpaBy came 3 TAKUMU CUTyaLiAMW. Y Hili BBAXKAETbCS, WO TPUBANOCTI
€ (pikcoBaHUMM | Bigomumu (3agaHnmu) Hanepes, i TOAi HAABHICTb KiNbKoX 06rpyHTOBaHMX (6inbl UM MeHLW) A03BONAE OUIiHUTK (3BUYANHO,
HabNMXeHO) PUTMIUHI BNACTMBOCTI Ta AeAKI iHLWi, BiANOBIAHO [0 3aNPONOHOBAHUX TYT aITOPUTMIB.

Lle BCe, Ha IYMKY aBTOPa, € NiAFPYHTAM ANA BUKOPUCTAHHA 6i6nioTekn Ta il PyHKLIOHANbHOCTI B TaKuX BUnaakax.[53]

DYHKLIT ANA 36iNblLIEHHA TA 3MEHLUGHHS

MouunHatoum 3 Bepcil nakeTy phonetic-languages-rhythmicity 0.5.3.0, hyHKLiT AN 36iNblUEHHA Ta SMEHLUEHHSA ANA NONIPUTMIUYHOCTI cTanu 6inbL
noai6HMMK A0 B3aEMHO 06epHeHuX yHKLiN. Lle, ouikyBaHO, Beae A0 6inbw "rnagkoi” noBeAiHKM Ha NoYyaTKy psAAKa, B cepeaunHi Ta B KiHL.
3ayBaxkeHHA: MounHatoun 3 Bepcii 0.6.0.0 nakeTy phonetic-languages-rhythmicity 3HaueHHA BnacTusocTen cepii “c”, “s”, “t”, “u”, “v”, a Takox
6aratbox iHWux (nounHaroum 3 sepcii 0.9.0.0) MOXyTb 6YTU Big'€MHUMK, Le He BNWBAE HA 3aranbHy NIOTiKy po6oTu nporpam. MounHaoum 3
Bepcii 0.8.0.0 nakeTty phonetic-languages-simplified-examples-array, 04aHO TaKOX HOBI BIACTUBOCTI, AKI TAKOX MOXYTb 6yTU Big'€EMHUMM 3a

3HAKOM.

NMuUTaHHA BU6OPY HAMKPaLLOl (hYHKLIT Ta CYMDKHI NUTAHHA

PO3rnAHeMo HaCTynHe NUTaHHA: NPUNYCTUMO, MU OTPUMANK HaKpaLWwmin BapiaHT (Ha Hawy cy6’eKTUBHY AYMKY UM HA OCHOBI AKUXOCb KpUTEPIiB,
LLe TYT HeCyTTEBO) PAAKA TUM UM iHWKUM cnocobom (TyT cnoci6 HacnpaBai poni He rpae). Um icHye Taka yHKLiA, AKa came Lel BapiaHT psAaka
pO6MTb ONTUMANbHUM, TOBTO ANA AKOT CaMe TaKWUi BapiaHT psAKa 3 NOMIK YCiX MOXNMBUX NePEeCTaHOBOK AA€E MaKCMMyM? Tak, icHye. Lie HecknagHo
AoBecTU. loBeAeHHA Haragye npuHLmn poboTn ekBanamnsepis.

Hexan n € N - ue KinbKicTb CKNagiB y Takomy pagKy. Po3Tallyemo TpMBANoCTi CKNafiB y psAA 3a 3pocTaHHAM (cTaHaapTHa npoueaypa Ans
OMUCOBOT CTAaTUCTUKK). 3HANAEMO HANMEHLIY HEHYNTbOBY Pi3HULI0 MK CYCiAHIMN 3HaUEHHAMMN, NOAINUMO i Ha 5. [IO3HAUMMO L0 OTPUMAHY Be-
NUUKHY 6. Tenep Po3rnsiHEMO pAA TPMBANOCTEN CKNAAIB Came AN HAWOro HaWKpaworo psaka. MpoHYMepyeEMO KOXHUIA CKNaj Bif nmouatky,
paxytoun Big 1. Mo3Haunmo Y = {y;, ¢ € N, i = 1,2,...,n} MHOXMHY BCIX 3HaUeHb TPUBANOCTEW B NOPSAAKY CNiAYBAHHA CKNAAIB Y HaWKpa-

womy pagky. MosHaunmo X = {0 = xqy,@9,..., T Tis1,- - Tpy1, o € N, @ = 1,2,....,n} MHOXWHY KOOPANHAT TOYOK KiHLIB YaCOBUX YMOB-
HUX IHTEepBaniB, Ha AKi NOMAINAE HAall HANKPALUIA PAAOK YacoBy npamy (nisun kpan pisHui 0, 60 BiAMIK Yacy NoYnHaeTbcsa 3 0). Mo3HAUUMO
M ={z = ’T’“, i€ N, i=1,2,...,n— 1} MHOXWUHY CepefVH BIiApPi3KiB, HA AKI MOAINATb YACOBY NPSAMY KiHLI YMOBHMUX iHTEpPBaniB.

NMo3HaumMmo L, [a, b] Knac yHKLIN, IHTErpoBHMX 3a Jle6erom Ha Bigpi3ky [a, b]. Mo3Hauumo I(y;, z;,0)[z; — 9, z; + 0] KNAC ycix 06MexeHUX PyHKLin 3
L[z — 0, z; + 0], MaKCMManbHe Ta MiHIManbHe 3HAYEHHSA KOXHOT 3 IKUX NIeXUTb Ha BIAPI3KY [y; — J, y; + d]. KOXHY yHKLit0 knacy I no3Haummo g.
Po3rnaHemo Knac yHKuin F (CBOEPIAHMX CKIHUEHHMX aHANOTIB BigOMMX AenbTa-(YHKLiA [ipaka), BA3HAUEHMX HACTYMHUM YNHOM:
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g € I(y;, 2,0)[2zi — 0,2 + 0], AKIWO y; € YHIKANDHUM 3HAYEHHAM Y MHOXWHI Y, = € [2; — &, z; + 0]
f(x,1) =< y;, SAKWO y; MAE PiBHE 3HAYEHHSA 3 AKMMOCD iHLWNM YNCIOM 3 MHOXUHN Y, x € [2; — 0, 2; + 0]
0, B YCIX IHWMX TOYKAX

Jlerko nepekKoHatucsd, uwo
n fe’e)
> [ s,
i=1 Y 7>

[ie iHTerpyBaHHsA 3[iNCHIOETLCA 3a Sle6erom, i € WyKaHow YHKLiEW (60 NuiLe CKNaam HaNKpaLLoro paaKa Ha CBOEMY MicLli, BpaxoBaHi 3i CBOIMY
iHAeKCamu, 4al0Tb 0ATHIN BHECOK Y 11 3HAUEHHA, a ANA BCIX iHIIUX BapiaHTIB (hyHKLiT xoua 6 fesaki 3i cknagis AaoTb 0 BHECOK), NPUYOMY BOHA He
€AMHA B CUNY TOTO, WO Y NEPLIOMY PSAAKY BU3HAUEHHS f(z,7) QPYHKLIA MOXe MaTu AOBiINbHE 3HAUEHHS 3 3AMKHEHOMO HEMOPOXHbLOIO iHTepBany.
OTXe, iCHYE NPUHANMHI OAMH Knac hyHKLIN, AKMN ONUCYETbCS TaKow hopmynoto, AN KOXHOI 3 AKUX AaHUIN BapiaHT paaka 6yae onTUManbHUM.

MoCTaBMMO HACTyNMHe MUTAHHSA: AKLLO PO3MNIAHYTU He PSAAOK, @ IX CYKYMHICTb, HANpuUKaa, Bipw umn noemy. Yu byae icHyBaTu Ans ycboro TBOpY
(ans yciel wiel cykynHoCTi pAaaKiB) PyHKLiA, AKa 6yae pobuT ONTUMANbHUM KOXHU PALOK, TO6TO fiKa 6yAe 0nncyBaT yBeCh TBiP, KOXHUIA pAAOK
Yy Hbomy?

Y naHomy BuMagKy, nonepenHin cnocié nobyaosu yHKLUiT He A€ GAXKAHOrO pe3ynbTaTy, OCKINbKM BXe ANA ABOX PSAAKIB MOXe 6yTu, Wo
Te, WO € KpalMM AN OQHOrO 3 HUX, € HE HAaNKPALWMM Ans iHWOro. Y BUNAaAKy 36inblueHHS KiNbKOCTI pPAAKIB U 3arasibHa HEONTUMASbHICTb
TiINbKN NOCMNIOETLCA. TUM HE MeHLIe, iICHYBAaHHA TaKOT (PYHKLIT ANA PI3SHUX YaCTUHHUX BUMAAKIB € NPUHLMMOBO MOXMBOK CUTYAL,I€l0, LWONPABAQ,
IMOBIPHICTb 1l 3MEHLIYETHCSA K 3i 36iNbWEHHAM KINbKOCTI PAAKIB, TaK | 3 NOABO PI3HUX 0COBNMBOCTEN PAAKIB, AKI NOCUNIOTb BIAMIHHOCTI MIX
HUMK. 3araniom NOLWYK came TaKol OAHI€El hYHKLIT MOXe 6YyTM NPAKTUYHO HEAOLITbHUM.

TUM He MeHLWe, AKWO PO3MNIAHYTM YBEeCb TBIp AK OAWH PAAOK, BBAXAaOUM NOro ONTUMANbHUM, TO ONMCAHWI WOWHO CNOCI6 N06yA0BM BiA-
nosigHoT pyHKLiT (Knacy dyHKLiN) 3HOBY Aae pe3ynbTart. Tak, KinbkicTb cknagiB y Hbomy (B y3aranbHeHomy "psaaky”-TBOPIi) 3pocTaE, ane cama
npoueaypa Aa€ nofi6Hi pesynbratu (AKLL0 3HEXTYBATU MOXTMBUMMN OAHAKOBMMI TPUBANOCTAMI Ta MOBTOPAMU CKNAfAiB Yy 6iNblIOMY TEKCTI, AKi
NpM3BOAATb [0 TOrO, WO AeAKi CI0BA MOXYTb 6YTU MepecTaBfieHi MiCUAMM, WO PO6UTb TEKCT nuile NpU6AU3HO ONTUMANbHUM). MOXHA 3a-
NPOMOHYBATM nojasnblie BAOCKOHANEHHSA Li€l npoueaypw (HaNnpuknaj, BBeAEHHA MHOXHUKIB, AAKI 3a/1eXaTb Bifj 3HAUEHb CYCiAHIX TPMBanocreil
CKNagis), L0 A03BONAE 3MEHWUTI HEONTUMANbBHICTb TEKCTY.

Ane BCe 0JHO, AIKLW,0 NepenTm BiJ AAHOIO TEKCTY A0 IHWOro, OTpUMaHa (PyHKLIf y)Xe, CKopilwe BCbOro, He 6yae ONTUManbHOIO.

PO6MMO BUCHOBOK, L0 A5 YCIEI MHOXWHMW AOLINbHO OPraHi30BaHMX TEKCTIB iICHYBAHHA YHIBEpPCanbHOI (PYHKLIT 6aunTbCa K NeBHa rinotesa
(3 maime HaneBHO 3anepeyHolo BiANOBIAAL).

3B’A30K 3 (hpakTanamn

Ha uen npuHuMnoBun "3nam”, NPUHLUNOBY HEMOAIOGHICTb TEKCTIB 3BEPHEMO yBary.
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Ane cnepuwy 3ayBaXnMo HaCTynHe. Po3rnsHyTa yHKLis Bule po6UTb ONTUMANIbHUM OAUH BapiaHT psfKa, BOAHOUYAC MOXHA po3rnagaTtu
He OAWH BapiaHT, a AeKiNbKa, cepen AKMX 06MpaTn Hankpawmn. Toai 3agaya 3BOAUTLCA A0 NOLYKY ONTUMAJIbHOT FPYNU BapiaHTIB 3 MOXINBO
MiHIManbHO KiNbKICTIO CKNaJ0BUX.

AKLLO 3HOBY PO3MNAHYTY FPAHNUYNIA BUMALOK FPYNK 3 KiNbKICTIO eNleMeHTIB piBHOW (haKTopiany uncna cniBy psgKy, TO Nerko nepekoHaTucs
3 KOMBIHATOPHUX MipKYBaHb, L0 TaKa rpyna MicTuTb (CKNagaeTbea 3, €) yci Bapiatu paaka 3 AaHWUX CNiB, cepea AKUX Mae 6yTu TOW, Aakuii byae
pe3ynbTaToM. Afe yxxe Ans 5 cniB Taka rpyna Mictutb 5! = 1-2-3-4-5 = 120 BapiaHTiB No 5 cnis, pa3om ue 600 cniB, Wo6 npounTaTi ki NOTPIGHO
3a3BUYal KiflbKa XBUH.

AKLL,0 3MEHLIMNTU KiNbKICTb CMIB 'Y ONTUMANbHIN rpyni, TO CEPeA HUX MOXe He 6yTK NOTPIGHOro BapiaHTy, afne YyaC UNTAHHSA 3MEHLLYETbCS BIANO-
BigHO. OTXXe, AKLL,0 MAEMO AKMNICb CMOCI6 Xoua 6 NPMGIM3HOIo YyNopaaKYBaHHS, TO AOLINbHUM 6yfe NOLWYK y)Xe ONTUMANbHOrO CNiBBIAHOLWEHHSA
"pO3Mip rpynu — CTyniHb BAYYHOCTI MPUGNN3HOI0 YNOPsAAKYBaHHA".

Lle npu3BoaunTb A0 i€l 3aCTOCYBAHHA Pi3HUX YHKLIN, AKI Nerko 06UncnoTbCsA, MaloTb NEBHY XapakTepHy NOBeAIHKY | JO3BONSAIOTb Npu-
6113HO YNOPSAAKYBATA MHOXWUHU YCiX MepecTaHOBOK BiANOBIAHO A0 3aBAAHHSA NOLUYKY, | MOWYK Y)Ke He EAMHOI0 BapiaHTy, @ ONTMMANbHOI Fpynu
BapiaHTIB.

Mpu LbOMY NPUHLUUMOBUMM € €TANM MOLLIYKY, KONM NPorpama He a€ NOBHICTIO 6aXaHOro pe3ynbraTy. Tofi MOXKHA WOCb 3MiHUTK B AaHuxX (He
3MiHIOYK Cami c/1oBa), a60 3MIHUTY CMOBA, W06 3MIHUTK Ti BapiaHTK, 3 AKUMU NPALIOE NPOrpama, OCKiNbKM Lie 3MIHIOE CTPYKTYPY MHOXUHM YCiX
BapiaHTIB | JO3BONAE OTPUMATM iHLWI BCE Le NeBHOK Mipot0 "ONTMMAsnbHI” BapiaT 3 TOYKM 30py aBTOpa Ta 3 TOUKM 30py nNporpamu. Lle gano
NOLITOBX TaK 3BaHOMY PEKYPCUBHOMY PEeXMMY PO6OTH, KOMM 3MIHOIK AaHUX € 3nUTTA i (i OTXKe, BUKIOUEHHA 3 PO3rNAAY BapiaHTIB, e BOHY
CTOATb He MiApPAa), @ TAKOX PEXuM KinbKOX BapiaHTiB.

LlikaBMM CNOCTEPEXEHHSAM TaKOX € Te, WO MPU PEKYPCUBHOMY PEXMMI MOXXHA OTPUMATK PALAKK, B AIKUX 6iNbll NOMITHUMM € "3naMun” puTMmi-
YHOCTI, IKi YacTile BCbOro MOXHa BKOUMTI B PUTMIUYHICTb Yepe3 BBeEeHHs AOAATKOBMX Nay3. Bigomumu B Teopii € TaKOX Bipwi 3 naysamm
(Hanpuknag, Tak 3BaHMMK LLe3ypamu), ANA AKUX Le MOXe 6YTU KOPUCHUM.

TaKOX MOX/MNBICTb YTBOPUTYW PAAKM 3 PAAKIB, @ KOXEH PAAOK 3 NEBHUX CKNAA0BUX, HAaraaye dpakTanu. TMM He MeHLe, 3B’A30K 3 (hpakTanamu
noTpebye 6inblw AeTaNbHOro Ta MMHGOKOr0 BUBUYEHHS.

3auikaBeHUn unTau Moxe 3BepHyTuca ao nitepartypu.[7, 33, 31, 27, 48, 19, 8, 37, &9, 18, 11, 3, 30, 45, 39, 2, 6, 29, 42, 24, 4, 71, 76]

AHanoris 3 eKCTpeManbHUM NPUHLUNOM

Y MexaHil,i Ta ONTuLi BiAOMUM € MPUHLLAM eKCTPeManbHOoCTi Ail (BBoanTbca isnuHa BennumnHa aii, aKa Ansa peanbHUX NPOLECIB Yy LUX ranysax
NPUIMAE cepea YCiX MOXNMBUX 3HAUEHb 3a TPAEKTOPIAMUN MiHiManbHe (HanuacTiwe), abo MakcMmanbHe 3HaUeHHS, abo Take, AKe He 3aNeXuTb
Bif TpaeKTopii, TO6TO OAHMM CNOBOM eKCTpemMasibHe 3HaueHHsd). Y TepMOAUHAMILi € 3aKOH 3POCTaHHA €HTPONIT 3aMKHEHUX cucTem. Y BUNaaKy
MeXaHiK1 Ta ONTUKMN MOLWYK AINCHUX TPAEKTOPI 3BOAUTLCA 4O NOLYKY TUX 3 MOXAUBUX TPAEKTOPIN, ANA AKX 3HAUEHHA (DYHKLIOHANy Ail €
eKCTpemasnibHUM, Lo A03BIIE CKOPMCTATMCA anapaToM BULLOT MaTeMaTUKK ANA MOLWYKY came LUX eKCTpeManbHuX 3HaueHb.[47]

BucyBanoca npunyweHHs, Wo came aHanoris 3 UM NPUHLKUMNOM, TO6TO NOPIBHANBHUI PEXUM PO6OTU Y MOELHAHHI 3 PEXMMOM KiflbKOX
BMACTUBOCTEN MOXe AATW HAWKpaLlMii pe3ynbTaTt. TMM He MeHlUe, WWPOKe KOO rapHMX BiplwoBaHux paakie (i He Tinbku iX) He 060B'A3KOBO
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CNigyloTb 3a LM NaTTepHOM BipllyBaHHS. TOMy 3aranom NPUHLKN CNYrYE CBOEPIAHOO iIHTYILIEI MOLWWYKY, a/ie He 3aKOHOMIPHICTHO.

Mo)XNuBiICTb BUKOPUCTOBYBATU BNIACHI TPUBANOCTi penpe3eHTaliil 3BYKiB UM ()OHEeTUUHUNX ABULY,

Mporpamu NPONOHYTb 32 3aMOBUYYBAHHAM YOTUPMW Pi3HI MHOXMWHW TPUBaNnocTei (hOHETUUHMX NPeACTaBNeHb. ane nounHawuy 3 sepcii 013.0.0
€ MOXNMBICTb 3afaTV BNACHI TpuBanocTi. Ana uboro NOTpPi6HO NponucaTy iX K uncna Tuny Double y dhanni B nopaaky, AKMN BU3HAYAETHCS
HaCTYyNMHUM YNHOM:

G 55
H 0 56
I Al 57
J € 58
K 1 59
L ' 60
M ! 61
N HT 62
0 CT 63
P Tb 64
Q A3b 12
R 3b 13
S Hb 65
T ab 14
uz 'a' w a 1



uz

uz
uz
uz

uz

uz
uz
uz
uz
uz
uz
uz
uz
uz
uz
uz
uz
uz
uz
uz
uz
uz
uz
uz
uz
uz

?

?

I_FI
Y_FI

~ ~

~ ~

~

I'LI

~ ~
r_I
~

3

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

=E < < cCcCt++tULHROTTO >SS 3

~

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

—

ZO0OWNE=ZErronunm=Err=o0o0unounvwon=r

mnoI< 4 4 N 0T O30T IT=Z =393 XX

=
o

(TBepauni)

(TBepawnii)
(nom’ saKweHwun)

(TBepaun)
(nom’ AKweHun)
(TBepawnii)
(m"akun)
(TBepaun)
(nom’ AKweHun)
(TBepawnii)
(M’ akuin)

(TBepaun)
(nom’ sKweHnmn)

(TBepanii)
(M’ akuin)
(TBepaun)
(TBepaun)
(M’ akuin)

(TBepanii)
(nom’ aKweHunn)

43
L4

45
46
28
29
30
31
32
33

47
48

34
35
49
50
51

36
37
66

13
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uz 'y’ w " 5

[l BKa3aHi 3HaUeHHsA y CNUCKY BiAHOCATLCA A0 POHETMUNX NpeacTaBnieHb (3 moayna
Languages.Phonetic.Ukrainian.Syllable.Arrint8). OcTaHHin cToBMNeLb € BOCbMUGITHUMY Linummu yncnamu (GHC.Int.Int8), AKMMM NpeacTaBnATbHCA
LLi XX 3BYKW B HOBUX MOAYNAX.

Mpu 6aXKaHHi 3a4aTK KinbKa TaKMX MHOXWH (40 9 BKMIOUHO), MOXXHA 3 HOBOTO PAKA BKA3aTU *' UM KinbKa TaKMX CUMBOIB, @ TOAI 3 HACTYMHOIO
pagKka 6yne HoBa MHOXWHA 3HAUEHb.

KOXXHa MHOXWHA Mae 6yTu B Takomy nopsaaky: [1,2,3,4,5,6,7,8,9,10,11,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,
32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,66,101]

[1€ YNC/I0 BiANOBIAA€E OCTAHHbOMY CTOBMUYUKY B HaBeaeHin suie cxemi. 101 (go sepcii 0.20.0.0 - ue 6yno -1, i BiANOBIAHO CTOANO HE B KiHL,
CMNCKa, a Ha NOro MoyaTKy) BiAnosigae naysi mixk cnosamu (He BNAUBAE HA Pe3yNbTaTh NOLWYKY PAAKa). KOXHe HACTYMHEe 3HAYeHHA MaE 6yTu
3anucaHe y panni 3 HOBOro psigka.

Toai Npu BUKNNKY NPOrpamu Aecb cepes aprymeHTiB KOMaHAHOTO paaka (Hemae 3HaueHHs, e came) BKasaTu «+d» <wnsax Ao dany 3i Bkasa-
HUMMN AaHUMK>. [Iporpammn NPOUMTAIOTD Lii 3HAUEHHSA | MEePEeTBOPATH IX Y BIANOBIAHI 3HAUEHHSA. AK BNACTUBOCTI NOTPI6GHO TOAI BUKOPUCTOBYBATH
Taki, AIKIi NOUMHAOTLCA 3 NiTepu «H», a gani 3NUTHO 3 Hew BiANOBIAHE NMO3HAYEHHS BNAcTMBOCTI. Hanpuknaa, «HWO04», Npu LbOMY OCTaHHS
LM pa B 3anNu1ci y TaKOMy BMMNAAKy O3HAYaTUMe NMOPAAKOBUI HOMEP MHOXMWHMN 3HAUEHb, NoUnHaum Big 1 (MakcumanbHo 9).

NMopsia 3 BNACHUMK 3HAYEHHSIMU MOXKHA BUKOPUCTOBYBATY | 3aAaHi 6i6/1i0T@UHO, IK 3BMYANHO, B PEXMMI KiNlbKOX BNACTUBOCTEN.

MiHimanbHa rpamMaTmKa A/ MOXX/IUBOIro 36epeXXeHHs CMUCAY Ta 3pOo3yMinocTi

Mporpamu BUKOPUCTOBYIOTb NepecTaHOBKM CiB, AKi HEXTYIOTb 6yAb-AKUMU (UM NPUHANMHI YACTUHOI) rPAaMaTUUHUX 3B'A3KIB, NOPAAKOM CNiB
Towo. Lle moxe npussectu (KpiMm HeObXigHOCTI BAYMYBAHHA) A0 CUTyaLil KONW rpamaTUUHO MOB'A3aHI KOHCTPYKLIT MOBM PO3puBalOThCA, IX
YaCTUHUN NePeHOCATbCA B iHLWI MiCLS, yTBOPHOKOUYM HOBI 3B'A3KM | 3MIHIOKUMN CMUCN TEKCTY.

LLlo6 uboro 6yno meHuue, o6 YCYHYTU AesKi 3 Takux eheKTiB, Nporpamu 3aCTOCOBYIOTb KOHKATEHAaLil0 C/iB, AIKI MalOTb TICHWUIA FPpamMaTUYHUN
3B'130K, W06 He po3puBaTK iX Npu aHanisi. Lle no3Bonse 36epertu 6inblly CMUCNOBY NErkKiCTb Ta BMi3HABAHICTb TEKCTY, A TAaKOX K NOGIUHUN
eheKT 36inbWNTY 3aranbHy AOBXUHY PAAKaA, AKWUA MOXe 6yTI MpoaHani3oBaHWI. B yKpalHCbKii MOBI FpaMaTUYHO NOB’A3aHi CNYX60BI UM 3aNeXHi
C/I0BA iAYTb NEPEBAXHO Nepea He3aneXHM Y rofoBHUM, TOMY 3aCTOCOBAHO NPUEAHAHHA LUX CY)X60BUX Ui 3aN€XHUX CNiB O HACTYMHOrO
3a HUMW. NOBHOTA BM3HAYEHHS TaKUX BUNAAKIB HE € BUYEPMHOLO, afie PO3MIATHYTI HaN6GiNbL YacTi BUNAAKMN.

[Ans 3aranbHOro BUMNaaKy NoTpibHO MaTu Ha yBasi, Wo CNYX60Bi UM 3aN1eXHi CNOBAa MOXYTb WTU i MiCNS HE3ANIEXHOr0 Y/ roJIOBHOr0, TOMY
Lle noTpi6HO po3rnagaty okpemo (i NpueaHyBaTK Taki Cfl0Ba A0 NOMNepeAHbOro, a He A0 HACTYNHOro). Hapasi B y3aranbHeHin Bepcii phonetic-
languages-simplified-generalized-examples-array peanizoBaHo o6uaBa BapiaHTu.


https://hackage.haskell.org/package/phonetic-languages-simplified-generalized-examples-array
https://hackage.haskell.org/package/phonetic-languages-simplified-generalized-examples-array
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3MeHIeHa MHOXXMHA NepPecTaHOBOK K BapiaHT YHIBepCanbHOI

3a 3aMOBUYYBAHHAM NPOrpamy aHani3yTb YHIBEPCanbHY MHOXMHY NepecTaHOBOK YCiX CMiB Ta IX KOHKATEHAaL,in, Npy LbOMY KinbKiCTb aHani3o-
BAHUX BapiaHTIB 3pOCTAE AK (haKTopian Yncna Takux CNiB Un CNony4YeHb. TEKCT, OpraHi3oBaHWi 6ifbll YN MEHLU Y3TOMAXKEHO LWOAO TIET UM IHLWOT
BNACTUBOCTI, MOXXE KapANHANbHO BIAPI3HATMCA Bif NOYATKOBOrO, WO YCKNAAHIOE PO3YMIHHA Ta Ma€ e(heKT 3aTPUMKN 06UNCNEHD.

[ns excnpec-nepeBipKn MOXIMBOIO NOKPALLEHHS TEKCTY 3 BUKOPUCTAHHAM MNigX0AY BBEAEHO MHOXWHUN NepecTaHOBOK /INLLEe OJHOro C/10Ba
BiJHOCHO TEKCTY, @ TAKOX ABOX C/iB UM iX CNONyYeHb AK YHiBepCcanbHi MHOXWHM (10AATKOBO [0 NOBHOI). Mpu po60oTi Nporpam BOHU 3a4a0TbCA
napameTpom KOMaHAHOIO PAAKA «+p» AeCb cepen aprymeHTie (MONOXKeHHSA He MA€ 3HAUEHHSA). Y TaKOMy BUNAAKY BUKOPUCTOBYIOTbCA 3MEHLIEHA
MHOXMWHA nepecTaHOBOK. KinbKiCTb CNiB Ta IX CNONYyYEHb, AKI MOXYTb PO3rnaAaTUCA NPOrpamolo K OAMH PAAOK ANA aHani3y 36iNbWyeTbCA Yy
Takomy BUnagky Ao 10. LLo6 BUKOpMUCTaTV MiHIMANbHO MOXMBY MHOXWHY NepPeCcTaHOBOK, MOTPIGHO 3a4aTH AK HACTYMHUI apryMeHT KOMAHAHOTO
paaka "1” (nuwe oaHe CNoBo), ANA NONapHUX NepectaHoBoK — "2” (napHa nepectaHoBKa). ToAi cepea aprymMmeHTiB KOMaHAHOMO psAaKa 6yae Bupas
"+p 1" y nepwomy Bunaaky, "+p 2” — y Apyromy, a Ana NOBHOI MHOXWHM MepecTaHOBOK, AK i paHille, MOXHa He 3agasaTtu Lo rpyny (NnosHa
MHOXWHa, TAKUM YMHOM, BUKOPWUCTOBYETHCA 32 3aMOBUYBAHHSAM).

Y uboMy BMNAAKYy aHani3 Bia6yBaeTbcsA 3HAUHO WBKale (60 3HAUHO 3MEHILYETLCA KiNbKiCTb PO3rNAAYBaHUX BUNA/AKIB), | TEKCT 3MiHIOETbCA
MeHLe, WO A03BOJSE 36epert Noro 6inbwy BNi3HaBaHICTb. MOXNMBe MOCIA0BHE 3aCTOCYBAHHA LbOro BUMAAKy, NpoTe CNif MaTu Ha yBasi,
O Y BMMAAKY NONAPHMX NepecTaHOBOK TaK MOXHA OTPMMATK He HAWKpPALLMiA BapiaHT 3 TOUKK 30py Migxoay, TAKOX Le MOXe 3alHATK Y TaKoMy
BMNAMKY HaBiTb 6ifblue yacy, HiX aHani3 ycieli MHOXUHM NepecTaHoBOK (60 AesKi BapiaHTu 6yayTb aHani3yBaTuCA Mo Kifbka pasis, uoro He
BiA6YBAETHLCA Yy NepLIoOMy BUNAAKY). Y BUNaAKy nepecTaHOBOK nuLie 1 cfoBa BiAHOCHO TEKCTY BUIMAAAE TaK, WO AKLLO NPW NOCNi40BHOMY 3aCTO-
CyBaHHI BU6OPY MAaKCMMANbHOro efieMeHTa ABiYi NiAPSAA 3a TUMM XX BNACTUBOCTAMU OTPMMYEMO OAMH | TON XKe BapiaHT, TO WAHCK , WO BiH | byae
MaKCMManbHUM ANt NOBHOI MHOXWHW NepecTaHOBOK, 36iNbLIYOTbCSA B NOPIBHAHHI 3 BUNAAKOM MOMAPHMUX NePeCcTaHOBOK, ane ouiHUTKY 36inble-
HHA (AKLWO LA rinoTe3a AiNCHO BipHA) CKNAAHO Y 3arafibHOMY BUNAAKY. Bce  Ha npakTuLL NOWYK TaKoro "MiHiManbHO NOKpaLLeHoro” BapiaHTy
€ MepPCNeKTUBHUM, OCKINIbKM BiH MOXe fo6pe 36epiraTu CMUC/, MOKPALLYOUN PUTMIYHY CTPYKTYpY. Mpun LboMy Cig BpaxoByBaTU HACTyMHE: Npu
NOLWYKY MAaKCMMaNbHOTO efleMeHTa 38 3HaUeHHAM BNacTUBOCTi (TO6TO 6€3 3MiHW CTPYKTYPY) AKLLO NPY aHANI3i 3MEHILEHOT MHOXUHI NepecTaHo-
BOK OTPMMAHMI TEKCT, AKMI CMIBNAJAE 3 MOYATKOBMM, TO € XOPOLUI LWAHCK, WO CaMe Lel BapiaHT € ONTMMANbHMUM 3 TOYKMN 30pY PO3rNAAYyBaHOI
BNACTMBOCTI (xoua Lie He rapaHTyeTbCA). | LWe oaHe: y TAKOMY BMNAAKY AOCATAETbCA TOKANTbHUI MaKCUMyM (AKNI MoXe 6YTY rMo6anbHIUM, @ MOXe
i Hi). K10 )X NOBTOPHE 3aCTOCYBAHHA NPU3BOANTD 10 YTBOPEHHA iHWOrO (y)Ke TPeTboro) BapiaHTy, 3HaUMTb, NOMNepeHi NOKaNbHUN MAKCUMYM
TOYHO He 6yB rMo6aNbHUM | MPOrpama pPyXxa€eTbCs B NOr0 HAMPSAMKY.

AuBiTbca Takox: [73, 55, 72, 70, 75, 54, 69, 74, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 681

Binblle NPo PUTM Yy My3ULLi TA MOBI

Y po60Ti [12] po3rnanaeTbcs My3suuHUn putm, MeTp, NyNbC Ta iHWi NoAi6HI Temu.
Mig Nynbcom po3yMieTbCa OAUH 3 Cepilt perynsapHo NoBTOPOBANUX OHAKOBUX CTUMYNiB (3ByKiB). Mig MeTpoM po3ymieTbcsA Mipa KinbKoCTi
MyNbCiB MK GiNbW UM MEHLI PerynsipHUMN aKLeHTamMU. AKLLeHTaMU Ha3BaHi Ti NyNbCK, AKi AN NIOAWHN BUAAKOTLCA BUAINEHUMU Cepeq iHLWKnX.
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Nig putmom (My3suuHUM) y po6OTi PO3YMIETbCA Te, AK OJMH UM KiflbKa HEaKLEeHTOBaHMX 6iTiB (NynbCiB y METPUUHOMY KOHTEKCTI) rpynyoTbCs
HABKOJI0 OAHOTO AKL,EHTOBAHOI0. AKLLEHTOBAHICTb MOXXe BUHWUKATU MNO-Pi3HOMY i He CMiBNaAa€E 3 NiACUNEHHSAMMN 3BYKY, @ MOXe 6YTU BUKIMKAHA
HaWpI3HOMAHITHIWMMM haKkTOpPaMK B My3MLL.

3a3HAYaETHCA, O HEMAE CTPOTMX i NPOCTUX MPaBUN BU3HAYEHHA PUTMIYHUX FPYM, ane € neBHi TeHAeHUiT (NpuHaNMHI y 3axigHin my3unui
- Mpum. aemopa), Ha AKi NOTPI6HO 3BaXaTU. IHOAI TAKOX rpynyBaHHA MoXe 6YTU ABO3HAUYHMUM (6araTo3HAUYHKUM), MOMIBAPIaHTHUM, AONYCKATK
BOAHOYAC Pi3Hi BapiaHTK, AKi CNiBICHYIOTb pa3oMm.

FpynyBaHHA € apXiTEKTOHIYHUM, TOBTO MA€E Pi3Hi PiBHI, AKi B3AEMOMOB’'A3aHI MiXX CO6010. Ha pisHUX pPiBHAX rpynyBaHHA € NPOAYKTOM Nopi-
GHOCTI Ta BiAMIHHOCTI 3BYKiB, TAKOX 6/IM3bKOCTI Ta PO34iNbHOCTI, AIKi BiAYYBaOTbCA OPraHamy YyTTiB i OPraHi30BYOTHCS PO3YMOBO.

TyT 3a3Hauy, WO Nporpamm po3rnsaaatoTb CTPYKTYPU 3 OAHAKOBOI KiNbKICTIO CKaAiB B OAHIN rpyni, ane BUAINEHUMI MOXYTb 6YTU Y rpyni He
oAunH enemeHT (CKNaa), a Kinbka, nefiBe um He BCi. binblie TOro, po3rnaaacTbcs CTyniHb BUAINEHOCTI, AKUIA PO3rNAAAETLCA AK Mipa 3HAUMMOCTI TUX
UK IHIW KX CKNaAiB Npyu 06UYNCNEHHI 3HaueHb BRacTuBocTen. LLi rpynu cknaaiB MOXHa CMiBBIAHECTU 3 METPOM, TOAi AK Pi3HA KiNbKICTb 3HAUYUMUX
CKNaaiB BiANOBIAA€E TOMy (haKTY, LLO METP MOXe iCHyBaTN 6€3BIAHOCHO PUTMY. Y KNAaCUYHOMY PO3FISHYTOMY NiAX0AI PUTMIUHOIO € Tpyna 3 OAHUM
aKLEeHTOBAHMM 3BYKOM. Y Nporpamax HeMA€ YiTKOI 3a/1eXHOCTI MiXX aKLLeHTOBAHUM CK/TafoM i Mipoto 3HAUMMOCTI. Lle 03Hauag, Lo NPONOHYETbCSA
iHWWIA Niaxig Ao ULbOro NUMTaHHA, Pe3yNbTaTh AKOro MOXYTb 6YTU NAIAHUMU. TUM He MeHLIEe, MOXHA YacTo BBAXXATW, WO rPyni 3HAUYMMUKX CKNaaiB
BiANOBIAAE PUTMIYHA rpyna Ha OJHOMY 3 apXiTEKTOHIYHMX PiBHIB, | TOAI CTPYKTYpaM 3 MAaKCMMaNbHUM 3HAYEHHSM BiANOBIAHUX BNACTUBOCTEN
TaKoro TUMy BiANOBIAATUMYTb PAAKM 3 6inbl perynapHMM NOBTOPEHHAM PUTMIYHUX FPYN Y iX 3aranbHUX pucax, TO6To 6inblia piBHOMIPHICTb Ha
BULLOMY apXiTEKTOHIYHOMY PiBHI KOMMO3WLT TBOPY, @ MEHLIUM 3HAYEHHSIM BiANOBIAHUX BNACTUBOCTEN TAaKOro TUNY BiAMNOBIAATUMYTb HEPIBHO-
MipHO PO3MNoAineHi No pAAKY PUTMiuHI rpynu, a6o iX BUAO3MiHU, TO6TO 6inblu cknagHui (i Tomy, MOXMBO, MEHL BMi3HABAHWUI Ta BiAUyTHUI,
MeHLW 3HAYMMKI) PUTMIYHUA MANIOHOK HA BULLLOMY apXiTEKTOHIYHOMY piBHi. TAKOX MOXXHA OPIEHTOBHO BBAXaTH, LLO A1 MAKCMMaJIbHUX 3a 3Ha-
YEHHAMM BIANOBIAHUX BNACTMBOCTEN PAAKIB PUTMIUHE TPYMYBAHHA NOB’'A3aHEe 3 METPUYHUM, AKLLO X PO3rNAAATA HE MAKCUManbHI eNemMeHTH,
TO Mipa 3B’A3KY MiXK PUTMIYHUM FPYyNyBaHHAM Ta METPUUHUM NOCNABNIOETLCA, TOGTO TaKi PAAKM TAXKIOTb (y My3UUHOMY CEHCi) A0 «BiNIbHOrO»
puTMy CXifIHOT Ta HApoAHOI My3uMKKM Ta «measured rhythm» rpuropiaHcbkux KaHTiB [[12]. DaKTUUHO Lie NPONOHYE AOBONI WUPOKI MOXNUBOCTI ANA
AOCNIJKEHHS 3B'A3KY MiXK METPUYHOI Ta PUTMIYHOI CTPYKTYPOIO B MOBI.

BiaAMIHHOCTi MiXX PUTMIYHICTIO B My3MLii TA MOBI Ta iX Ky/IbTYPHA 06YMOBNEHICTb

Y po6oTi [25] nokasaHO HATOMICTb, WO 3aMICTb rPynyBaHHA Ha OCHOBI MPUHLUMIB CPUAHATTA (FOMOCHIWMIA 3BYK YacTille NOYMHAE rpyny, a
TAKOX MOAOBXEHMI 3BYK UM iHTEepBan yacTille 3aBepluye rpyny) AN My3uKu MOX/INBe TPyNyBaHHA pi3He ANA NPeAcTaBHUKIB BennkobputaHii
Ta ANOHIT, TO6TO € 3HAUHO 3yMOBJIEHE KYNbTYPOI0, @ TAKOX NaTePHAMM y MOBaX HOCIIB. Y LN e po60oTi HaBeAeHO 6araTo NocuiaHb Ha po6oTy,
y AKUX PO3rNAAaNnNCca paHille TOW um iHWKUA nigxoan. TaKoX BKasaHi BiAMIHOCTI MiX aHINiNcbKo (TaKoX yKpalHCbKa 6/1KUa A0 aHMMiNCbKOI
y TAKOMY KOHTEKCTi) Ta ANOHCbKOIO MOBaMU, 30Kpema nepeayBaHHsa CNy60BUX YaCTUH MOBU FONOBHIUM CIOBAM B aHIMINCbKiN (i yKpaiHCbKiN),
TOoAi AIK CNiAYIOTb NiCNA FONOBHUX Y ANOHCHKIA MOBI.

Y po6oTi [21] 3ragytoTbca BiAMIHHOCTI MiXX MOBaMM y TPUBANOCTAX CKNAAiB: MOXHA MOAINNTA MOBU Ha Ti, B AKMX CTPYKTYpa CKNagis 6inblu um
MeHLW BapiaTuBHa. Lle 30kpema BNNMBA€E HA HEOAHAKOBICTb TPUBANOCTEN 3BYKiB Y PI3HUX NO3ULiIAX, HA ABULA PeAyKLil roNoCHMX y MOBax, Ae
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CTPYKTYpa CKNaais 6inblw BapiaTuBHa. Y po6oTi [5] Takox 3a3HaUaEeTbCA, 10, HANPUKNag, y hpaHLy3bKill MOBI € ly)Xe MOMITHUM ABULLE NOAOB-
)KEHHS TPMBANOCTEN KiHLEBMX CKNafiB, 0CO6NMBO Y KiHUi hpa3u um peyeHHs. Mporpamu He BpaxoByTb NOAIGHI BIiAMIHHOCTI B TPUBANoOCTAX
CKNapAiB, ane ix BpaxyBaHHA Moxe 6yTu 3agayeto NoAanbloro iXx B4OCKOHANIEHHS.

Mpo BiAMIHHOCTI B pUTMIUYHOCTI B My3UL,i Ta MOBI aeTbcA B po60Ti [28]. Y Hin 3aCcTOCOBAHO MiXAUCUUNNIHAPHMIA NiaXia. 30KpemMa aHanizom
MO3KOBOI aKTUBHOCTI MPMN peakLiax Ha HEKOHTPYeHTHOCTI (BiACTyNu Bif CTPYKTYPU PUTMY) B MOBI MOKA3aHO, L0 BOHM 3HAYHO BNNBAKOTb TAKOX
Ha MPOLEC PO3YMiHHA 3HaUeHHA MOBU (MOAOBXYIOTb UaC peakLii Ta Ppo3yMiHHA). TaKoX NoAi6HI pe3ynbTaTy Wo40 BNAUBY PUTMY HA 34ATHICTb
PO3YMiHHA Ta MOBM HaBoAATbCA B po6oTi [32].

Y po6orTi [26] po3rnanaoTbca 0co6nMMBOCTI ahpo-aMeprKaHCbKOI PUTMIUHOI CUCTEMU B My3ULi, 30KpPEMA BUIINAETbCA Taka puUca, AK 6inblu
HaCcMuyeHa pUTMiIYHA PO3PO6KA MEHLIMX YACTUH TBOPIB Ta MEHLLA BAPIaTUBHICTb MDK MEHLUVMK YACTUHAMK OAHOTO 6iNbLIOro TBOPY, a TAKOX iges
BMPA3HOro putmy (eKCMpecuBHOro), B AKOMY Ha NPOTUBAry A0 PiBHOMIPHOro 6iTy 3axifAHOT My3nKK BBOAATHCA NMPUBAU3HUI eKBiBaneHT 6iTy Ta
3HAUHO MEHLWI 3a TPUBAMICTIO «KAaTOMIUHUIY» PUTM, AKUIA, MOXHA BBaXkaTu (YyMOBHO), CKNaAaETbCA 3 HOT Npu6nn3Ho 1/16 - 1/24 Tpusanocren
Ta BHOCUTb «BUPa3Hi feTani». BiA3HAUaeTbCA TAKOX ABMLLE CYyNeprno3uLii pisHUX LMKNIUHUX PUTMIB B OAMH 3aranbHui (4o6pe NpocTexyerbes,
Hanpuknag, B AQpo-Ky6uHCbKil pym6i), L0 CXOXe Ha ifeto KorepeHTHOCTI NONIPUTMIB AN YTBOPEHHSA OAHOIO PUTMY. IBULLE BUPA3HOTO «aTo-
MiUHOr0» PUTMY, NOTO BUKOPUCTAHHA Ta XapaKTEPUCTUKMN NOKA3YIOTb, LU0 € CEHC BBOAUTY TPUBANOCTI (DOHETUYHMX ABULL 3 BUCOKOHO (Ha neplumni
nornsaa HafMipHo) TOUHICTIO.

Y po6oTi [50] nokasaHo, o AiTy BiKOM 5-24 MicALi CUNbHilLE pearyoTb HA My3UUHI PUTMU, HiXK MOBHI, TAKOX, LLLO BOHW NepeBaXKHO BUKNU-
KaloTb NO3MTUBHI €MOLITY HUX, TAKOX PYXOBY aKTUBHICTb.

Y po6oTi [44] po3rnanaerbca, AK pUTMU B My3ULLi MOXYTb BUKIUKATU €MOLiNHI CTAHWU NIOANHMN UM BMNMBATK HA HUX. 3a3HAUYAETHCA, L0 Lie He
ABTOMATUUYHMIN NPOLLEC, LLO HA HbOFO BNANBAIOTL iIHANBIAYANbHI CMAKKU, 06i3HAHICTb Ta TPEHYBAHHS.

Y po6orTi [9] pobuTtbca cnpoba AocnianuTy BNANB MeNOAINHUX Ta PUTMIUHUX 3MiH HA CPUNHATTA Menoii. BusaBneHo, Wwo menoaii posropra-
0TbCA NOBiNbHiWe (y CNPUINHATTI), AKLLO Y HUX Ginblue 3MiH N0 BUCOTI 3BYKiB, 6iflblle HECYMICHUX 3MiH Y PUTMIUHIN CTPYKTYPI.

Y po6orTi [[14] nponoHyeTbcA Nigxia 40 BU3HAUEHHA MOYaTKy B 3BYKOBOMY MYy3UUYHOMY CUTHa/i Ha OCHOBI aHasi3y TaKoX puUTMy.

Y po6orTi [46] pocnimxyeTbca 06po6Ka MO3KOM My3UUYHOT iHhopmaLii y 4OCBIAUYEHUX AXKA3-MYy3UKAHTIB NMOPIBHAHO 3 HEKBasNihikoBaHUMN.
NMokKasaHo, Lo € MOMITHI BIAMIHHOCTI y 34aTHOCTI nepea6aunTn puTMm. Lie CBigUUTb NPO MOXINBICTb TPEHYBAHHSA BiguyTTH pUTMY.

Y po60oTi [10] ekcnepumeHTanbHO NOKA3aHO, WO NonepesHE NPOCIYXOBYBAHHA My3UKM 3 BiANOBIAHMM NOAIGHUM PUTMOM MOKPALLYE 34aTHICTb
BMUABNEHHS DOHEM y MOBMIEHHI, a TAKOX Lei eddekT NiACUNIOE NnonepeaHa ayaio-pyxoBa NiAroToBKa A0 NPOCIYXOBYBAHHA MOBIEHHEBUX PeYEeHb.
Lle moxe 6yTu 3aCTOCOBAHO, HANpuKnag, y noronegii. TakoX po6MTbCA NMPUNYLLEHHA NPO 06PO6KY MOBHUX Ta MY3UUHUX YACOBUX (PUTMIUHMNX)
CTPYKTYP MO3KOM 3a YUacTio crifnbHuX (0OQHUX i TUX Xe) pecypciB.

Y po6oTi [15] focniaxyeTbca 3B'A30K MiX UaCOBOIO Ta PUTMIUHOK CTPYKTYPOIO MY3UKM HA PiBHI HOTU, MPOMOHYETHCA CNOCI6, AKNN CYTTEBO
BPaXOBYE PUTM, A1 BU3HAUEHHS NOYATKY HOTU Yy 3BYKOBOMY CMTHanI.

Y po6oTi [41] ekcnepumeHTanbHO NOKa3aHO, WO AKLLO NAETHCA NPO OCMUCAEHY hpasy, TO WBMALE CNPUAMATLCA (DOHEMU Y HArONOLWEHNX
cKnajax, a AKuWo pasa cKNafaeTbca 3 6e3rny3anx cnis (63 NeKCUUYHOro 3HaueHHs), To CYTTEBOI PI3HULLI Y Yaci peakuii AnA HaronoWeHUx Ta
HEeHaronowWeHNX CKNadie HeMae. PO6UTbCA BUCHOBOK, L0 HAroNoLWeHi CKNaan MoxXyTb nepeabauatuca (BapiaHT anepuenuii), ToAi AK HeHAro-
nouleHi — Hi (Tak NOACHIOETbCA Pi3HULA Y Yaci peakuii). TakMi pe3ynbTaT HALITOBXYE HAa AYMKY, L0 HAABHICTb ANHAMIYHUX HArOMOCIB NOKpaLllye
LWBUAKICTb OCMUNEHHA TEKCTY (ANA TUX, XTO € HOCIEM KyNbTypy 3 MOBOIO, B AAKili € AMHAMIUHI CNOBECHI Haronocu).
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Y po6oTi [34] pobuTbca NeBHUI NiACYMOK LWOAO0 3B'A3KY PUTMIUHOI CTPYKTYPU B MOBI Ta My3MULLi, 30KpeMa BKa3yeTbCA OUEBUAHUI (haKT Ha-
SIBHOCTi 6araTo Yoro CMifibHOro y PUTMIYHUX FPYNYBAHHAX Y MOBi Ta B My3ULii, BOAHOYAC Lie He POBUTb IX iAeHTUUHMMK. ANna 4OCNiAXKEHHA aani
MPONOHYETbCA PO3rNSAAATY BNANB MOBHOI PUTMIYHOI CTPYKTYPU HA My3MYHY. 3raflyeTbCsA, WO HaABHI AaHI YaCTKOBO NiATBEPAXKYIOTb, WO My3MYHa
PUTMIUHA CTPYKTYypa 3a3HA€E BNANBY MOBHOI. Mig MOBHUM (NiHIBICTUYMHMUM) PUTMOM PO3YMIETbCA MOEAHAHHSA KiNbKOX (PAKTOPIB, AKI BNANBAIOTDH
Ha YacoBy OpraHi3auito MOBNeHHS. Mo-neplue, Le YepryBaHHA CNiB Ta nays, No Apyre, pi3Hi TPUBANOCTI CKNaAiB, NO-TPETE, UepPryBaHHs Haro-
NOLEHNX Ta HeHaronoweHUx cknagis. Ui hakTopy MOXyTb NPU3BECTM 4O TOrO, WO MOBU MOXYTb 6YT PUTMIYHO NOAIGHUMM UK pisHUMK. Mg
MY3MUHUM PUTMIUYHMM FPYNyBaHHAM PO3YMIETbCA TaKOX FpynyBaHHA y pa3u, um € 6iT, um BiH € NepioANYHUM, @ TAKOX MEeTPUYHA CTPYKTypa.
CninbHMM BMCTYNAE cam (haKT rpynyBaHHA Y (hpa3m, a BIAMIHHOCTI NepeBaXHO Y NepiognUYHOCTI. 30KpeMa, aBTOPM NiAKPECTIOTb, WO NOYaTKOBA
Ta BN/AMBOBA rinoTe3a Npo PO3MoAin MOB Ha Ti, B AKX HAronocu NpuéanM3HO PiBHOMIPHO PO3NOAiNeHi, Ta Ti, B AKUX TPUBANOCTI CKNaaiB npu-
611M3HO OAHAKOBI, TO6TO MOYATKMN CKNAAIB MPUGNAN3HO PIBHOMIPHO PO3MNOAiNeHi, He NiATBEPAXKYETbCA HASIBHUMW €KCNEePUMEHTANIbBHUMMN AAHUMM.
Lle cTBOpPIOE peanbHi NepcneKkTuBMN BUKOPUCTAHHA Nporpam ans 6aratbox MoB. TMM He MeHLe, TIHFBICTY 36epernn i NOHATTA Ta NPOAOBXYIOTb
onmcyBaTu HUMK BiAMIHHOCTI B MOBax. BeyTbca AMCKYCIT LLOAO TOrO, UK Le CNpaBAi 3HAUUMI MOHATTSA, UM NULE ABA KiHLi OAHOrO LiNoro, y sAKomy
BCi MOBU 3aiiMaloTb CBOE MicLie. BaknuBum Takox € hakT BiACYTHOCTI Y 3BUYANHUX YMOBAX NePioANUYHOCTI B MOBHOMY PUTMI, HAa NpOTMBAry Ao
MOWWPEHOro CTaHy B My3uLi. TAKOXX aBTOPW BUCOBIOTb CBOE MEPEKOHAHHSA, WO BNAMB MOBHUX PUTMIB Ha My3UYHI HE € YHIBEPCANbHUM, a
6inblie XapaKTepHU ansa nepiodis Ta NOAiIN, KON KOMMO3UTOPM HaMaraTbCA NIAKPECTUTIN CBOIO HaLiOHANbHY IA€HTUUHICTb Ta NPUHANEXHICTb.

NMopaau WoA0 BUKOPUCTAHHSA NPOrpam

Buxoasuu 3 BULLECKA3aHOMO, PUTMIUHICTb YTBOPEHUX NPOrpamamiy BapiaHTiB MOXe B 6araTbox BMMNagKax 6yt MOMITHILIOW, AKLLO UMTATK CNOBA
B pAfKax 6e3 3HaUHMX nay3 MiX HUMK (AK 0AMH (DOHETUUHMI NOTIK), HEe HamMaralumncb BUAINATM Haronocu. Lie moxe i He 6yTu Tak, ane AKLO
OTPMMAHI BapiaHTX BUTNSAAIOTb He AyXe PUTMIUHUMUK, CNPOBYITE CaMe TaKMI BapiaHT, i TOAi NOPiBHAWTE, 3p06iTb BUCHOBKM, Y/ NiAXOAUTb Came
Take NPOUYMTaHHSA Ana Bawoi cutyauil.

AopaTkoBa inchopmauin

Y po6orTi [40] nponoHyeTbca meToA Knacudikawii My3auku, AKUN BUKOPUCTOBYE NPUXOBAHI MAapPKOBCbKI NaHLIOMA, TAKOX iHhopMmalLilo Woao pu-
TMIUHOI CTPYKTYPK, MOPIBHAHMWIA 3@ TOUHICTIO 3 PYYHOtO Knacudikauieto.

Y po60Ti [22] nponoHyeTbcA NOPIBHAHO eheKTUBHUN CMOCI6 BU3HAYEHHA PUTMIYHOT NOAIGHOCTI (DparmMeHTiB My3UKMW.

Y po6orTi [[16] BuBUanocs, un BUAINATb MNiaHICTU-BUKOHABLL CUCTEMATUUYHUMK BapPiaLLiAMN BUKOHAHHA Pi3HI 0COBNMBOCTI PUTMIUHOT CTPY-
KTYypu, MeTpy Ta Menogil. Hanbinblu xapakTepHUMM BUABUNNCA BULINEHHS PUTMIYHOMO rpynyBaHHS.

Y po6oTi [43] aBTOpM HamarawTbCsA 3aCTOCYBaTU BeMBNET-aHaNi3 Ans OTPUMAHHA XapaKTEPUCTUK PUTMIYHUMX CTPYKTYP My3MUYHUX TBOPIB Ta
MOBJ/IEHHSA, BUAINEHO X MaTeMATUUYHi 0CO6NMBOCTI, MOTIM 3aCTOCOBAHO OTPUMaHI pe3ynbTaTu Ans aHanisy TBopiB. Moka3aHo, WO BOHU MaOTb
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PO3yMHy nepuenTUBHY OCHOBY. [IPOMNOHYETLCS 06rOBOPEHHS MOXINBOCTI 3aCTOCYBAHHA OTPUMAHMX Pe3ynbTaTiB A0 KaCKaAHOro reHepyBaHHSA
pUTMYy.

Y po6oTi [38] po3rnaga€erbca CTaTUCTUUHUIA NOWMPEHMI MiAXia A0 BUSHAUEHHS MOBHOI PUTMIYHOT CTPYKTYPH, LLLO 3aCHOBAHWI HA BOKANbHUX
(ronocHMx Ta X NOCNIAOBHOCTEN) Ta iHTepBOKanbHMX (MPUroNOCHUX Ta iX MOCAiIAOBHOCTEN) iHTepBanax (BiacTaHax, TpMBANOCTAX) Ta ix Bapi-
aTMBHOCTI. MoKa3aHo, WO Le A03BONAE Kpalie NPOBECTU TUMONOri3aLilo MOB LWOAO PUTMIYHOI CTPYKTYpU. loA4aTKOBO PO3MAAA€ETbCA A0 BXe
03HAUYeHMX MOB 3 NPU6IN3HO OAHAKOBOI NEPIOANYUHICTIO PO3MOAINY HAronocCiB, MOB 3 NPM6IM3HO OAHAKOBOK TPUBANICTIO CKNAAiB, TAKOX MO-
BM 3 MPUGIN3HO OJHAKOBUM po3nodinom mop (Mopa — Le CKNaj 3 KOPOTKUM FOfIOCHUM UM OAUH KOPOTKWUI FONOCHWI, AKUIA BiAUyBaETbCA AK
HaWMeHLIe Life B MOBI 3aMiCTb 3BYKY UM cKnaay). na OLiHOK BUKOPUCTOBYHOTHCA BapiaHTM iHAeKCiB nonapHoi BapiatusHocTi (rPVI, nPVI) Ta /
ab0 cepeHi KBaAPaTUYHI BiAXUNEHHSA. 3HAaUYHA YacTUHA POBOTM NPUCBSYEHA OMUCAHHIO TOYOK 30pYy Ha MUTAHHS, UM MOXIMBA KnacTepum3auis
Ta TMNONOTi3auis MOB 32 PUTMOM TaKMM YMHOM, Y/ BOHM YCi yTBOPIOOTb MEBHUN KOHTUHYYM 3HAU€Hb, PO3MOAINSAIOUYNCD B MEXaX OfHIEI BEeNINKOI
rpynu. locnigXeHHA NPOAOBXYIOTbCA Y il ranysi.

Y po6oTi [17] nokasaHo, o 3amicTb TPMBANOCTel 418 BU3HAUEHHS PUTMY MOXXHA BUKOPUCTOBYBATM 3BYUHICTb (Sonority), L0 TaKoX 403BONSAE
nerwe aBTOMaTU3yBaTK NPOLEC CEerMeHTaLil HA PUTMIUHI rpynu. Mi3HiWi AOCNIMKEHHS NMPOAOBXKYIOTb BUBYATYU Lie NMUTAHHSA, BUKOPUCTOBYOUMN,
30Kpema, NPNX0oBaHi MAapKOBCbKI MaHLIOMN.

Y po6oTi [35] NpoaoBXYETbCA BUBUEHHA BMANUBY 0CO6MMBOCTEN MOBHOI PUTMIUHOI CTPYKTYPU HA MY3UUHY ANA BUAATHUX AHMMIWCbKUX Ta
(hpaHLy3bKMX KOMNO3UTOPIB MUHYNOrO. BefeTbCs ANCKYCIA 3 LLbOro NUTAHHS.

Y po6oTi [36] npoBOANTbLCA aHani3 LbOro NUTAHHA ANS HiIMELbKMX Ta aBCTPINCbKMX KOMMNO3UTOPIB 3a MPOMIXKOK yacy 6113bKo 250 pokiB,
BKA3YETbCS, WO € KOMIMBAHHSA, IKi MOXYTb 6YTU MOACHEHI iICTOPUYHUM Ta KybTYPHUM, @ HE MOBHUM BN/IMBOM.

Y po60Ti [[13] NnpoaoBXyeTbCA U X TeMa Yy MOPIBHAHHI TaKOX 3 iTaNinCbKMMU KOMMO3UTOPAMU.

Y po6orTi [23] po3rnanatoTbca Teopii MenoaiiHoro My3auyHoro Haronocy. EKcnepumeHTanbHUn po3rnaa NiATBepPAXYE NepeBaXHO Teopito [IKo-
3edha TomacceHa (1982). Y uit mogeni (Teopii) HaWb6iNbll aKL,EHTOBAHUMI € MOBOPOTHI TOUKM B MeNofil, KON 3MiHa BUCOTW HOT BiA6YyBA€ETbCA B
MPOTUNEXHUX HANPAMKAX, NPUYOMy 6ifblue Le NOMITHO ANS MOBOPOTY 3 NEPEXOAOM Bif 3pOCTAHHA A0 CNAAAHHSA, HDK AN NOBOPOTY 3 nepe-
XO[OM BiJ CNafaHHs A0 3pOCTaHHA. Ane B pi3HUX BUNAAKaxX MOXe MATK MicLLe MenoAiiHUIN Haronoc iHworo poay. MokasaHo, Wo mMenomiiHumn
Haronoc moxxe 6yTn JOBONI CNA6GKUM (DAKTOPOM Y PUTMIUHIN CTPYKTYPI My3MKN.

Y po6oTi [21] pobuTbca aHanis, un MOXyTb Cyxaui BU3HAUATH 32 pUTMaMn My3uku (MOBY AKOT BOHU A06pe 3HAIOTb), AKOK MOBO LA MiCHSA.
AK BuABMUNOCS, y 6aratbox BUNagKax MoxyTtb. Cnyxaudi MOXYTb BUKOPUCTOBYBATU MOAIGHOCTI Ta BIAMIHHOCTI B PUTMIYHUX CTPYKTYpax MOB AnA
BM3HAUYEHHS, KO MOBOIO 6yna cknageHa nicHs.

LlikaBa goaaTkoBa iH(hopmaLifa Woa0 pUTMY Ta CYMiKHUX My3UUHUX ABULL, € B PO6OTI:

1. Adam Neely. Solving James Brown'’s Rhythmic Puzzle. Adam Neely. 2021.


https://youtu.be/DcrYaRJD_e8

NMepeayMmoBU KOPUCTYBAHHSA NAKETOM NPOrpam

MoKn nporpamu npawoTb Ana pobounx ctaHuin (aeckronis, desktop, working station Touo), i Hemae MO6iNbHUX BePCill.
NoTpi6HO, Wo6 6ynn BCTAaHOBNEHI Ta HanawWToOBaHi nporpamu mosoto Haskell:

1. GHC (Bepcii He paHilwe 7.10)
2. Cabal

BuKOHYBaHi haiinm uux nporpam matoTb 6yTM AOCTYMNHI N8 NOLWYKY Yepes 3MiHHY po6ouoro cepegoBuila PATH (Le TunoBa ix ycTaHOBKa).

AKLL,0 € 3MOra, BCTAHOBITb 33 JONOMOrOK CUCTEMHOIO MeHe)Xepa nakeTis (Mporpam) Takox Baxknusi naketn Haskell bytestring, vector, heaps,
parallel. ko By nnaHyeTe kopucTyBaTucs Takox r-glpk-phonetic-languages-ukrainian-durations, To BCTaHOBITb TaKOX MOBY NpOrpamyBaHHSA
(a kpauie cepenosuile po3pobku) R.

AKWO NOTPiI6HI 3raaaHi naketTn moBok Haskell He BCTaHOBNEHO 3a AOMNOMOrO CUCTEMHOIO MEHeA)Xepa, NPpU BCTAHOB/NIEHHI MAKeTIiB BOHU
6yayTb 3aBaHTaXeHi Ta BCTAHOB/EHI aBTOMATUYHO, MPU LLbOMY AOAATKOBMIA YacC Mige TaKoX Ha IX KomMninsuito.

Pemapka woao repmiHonoril
Y paHilWwmnx Bepciax NakeTiB BUKOPUCTOBYBANUCA Ha3Bu “Hopmu” Ta “meTpukn” wWopo BNacTUBOCTEN TeKCTiB. OCKiNbKNA Yy 3HAYEHHI TUNOBOMY
Ana matematuku (3okpema yHKLIOHANbHOro aHanisy) yci BKa3aHi BNaCTUBOCTI HE € BNacHe MeTPUKaMM i HopMmamm (30KpemMa He BUKOHYETbCA

HEpPIBHICTb TPUKYTHMKA), TO Aani BCloam 6yae BUKOPUCTAHO 3aMiCTb CNOBa “MeTpuKa” BiANoOBIiAHO HeABO3HAUHEe “BNACTUBICTL”, MAlOUN Ha yBa3i
(pyHKLiOHanbHe NpeAcTaB/eHHA OCTAHHbOI.

BCcTaHOBNEHHSA NaKeTy
BiaKpniiTe KOMAHAHWI PSAOK UM TEPMiIHAN | BBEAITb IK KOMAHAM:
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https://downloads.haskell.org/~ghc/latest/docs/html/users_guide/
https://www.haskell.org/cabal/
https://cran.r-project.org
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cabal update
cabal --reinstall --force-reinstalls install phonetic-languages-plus-0.6.0.0
cabal --reinstall --force-reinstalls install phonetic-languages-simplified-examples-array-0.21.0.0

TaKoX A0AATKOBO PEKOMEHAYETbCA BCTAHOBUTM HACTYMHI NaKeTu:

cabal --reinstall --force-reinstalls install r-glpk-phonetic-languages-ukrainian-durations-0.4.2.0
cabal --reinstall --force-reinstalls install mmsyn6ukr-array

(U OCTaHHA € OMLIOHANbHOIO, afle KOPUCHOIO A1 03BYUYBAHHSA | He 3aiMaE 6araTo micus).
AKWO € NOBIAOMMEHHS NPO NOMUNKK, BBEeAITb 3amicTb update - vi1-update, 3amicTb install -

--enable-split-sections --enable-split-objs --enable-library-stripping \
--enable-executable-stripping vl-install

AKWO Le He AOoMOMarae, O4ikyrTe Ha HOBIlWIi Bepcii MaKeTiB, y AKMX Ma€ 6YyTW BUMNpaBneHHA 6ary 3i BCTAHOBNEHHAM, abo 3BepHiTbCA 40
PO3pO6HMKA HA eneKTPOHHY nowTy olexandr543@yahoo.com.

Y HoBIilWKMX Bepcisix cabal nnaHyeTbcss BUKOPUCTOBYBATY V2-* BEpCil KOMaHA 3a 3aMOBYYBAHHAM, ane NOKW € AOAATKOBI TOHKOLWI npu po6oTi 3
Pi3HUMK BepcCissMK NakeTiB, 6i6NioTeKk Ta Nporpam, TOMy peKOMeHA0BaHO BUKOPUCTOBYBATM V1-* BapiaHTW. 30Kpema, AKLLO NicNs BCTAHOBJ/IEHHSA
Takum cnoco6om (v2*) npu cnpobi 3aBaHTaXUTK Moaynb y iHTepnpeTtatopi GHCi 6yayTb NOBigOMIEHHS, WO BIANOBIAHI MOAYNi € Yy MPUXOBAHOMY
naketi (hidden package), To 3anycTiTb iHTepnpeTaTop 3 npanopom -package <Ha3Ba nakeTy 3 BiANOBIAHUM MoayNneM>,

AKkwo nakeTn base, parallel Ta heaps yacto MoXHa BCTaHOBUTM 3 peno3uTopiiB OC, TO pewTy NakeTiB PeKOMEHAYETbCSA BCTAHOB/IOBATH 3
cepeepa Hackage (HaBegeHMMM BULLEe KOMAHAAMN).

3minum y Bepcii 0.17.0.0

Y HOBIN Bepcii 3po6neHo cnpoby onTUMI3yBaTh 06UYNCNEHHA NEepPeTBOPEHHS YKPAIHCbKOrO TEKCTY HA AaHi Ans aHanisy. TakoX BUNPaBNeHO
Ay6NOBaHHA 3HAUEeHb ANA NiHIN 4 Ta 3 AN pi3HUX TUNIB BNacTuBocTen. AKWo Bu 6axaete BiATBOPUTU NonepeaHi pesynbTaTn Ana NiHil 4, 70
Tenep NOTPI6GHO ANA LbOro BUKOPUCTOBYBATU NiHItO 3, HATOMICTb 4 fiHIA NOTEHLiNHO Ma€ AaBaTK 6iNbll peKOMeHA0BAHWIA ABTOPOM pe3ynbTaT.
TaKoX 3MIHEHO MpaBuna Hymepawii Bepcin, wob 3 yacom 403BONMNUTK 6iNbll CTabiNbHI BUMYCKM Ta MOXAUBICTb BiATBOPUTM pe3ynbTaT po6oTu
nporpam gnd Tiel UM iHWOI BepCily ManbyTHbOMY.


mailto:olexandr543@yahoo.com
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3minum y Bepcii 0.18.0.0

Y HOBI Bepcii 6ynn BUNpasBneHi HeNpPaBuIbHO BM3HAUYeHa 3MiHa CTPYKTYpu BuUBOAY (NepeTBopeHHs iHTepBanis) Tak, wo6 nporpamu tenep
npautoBanm, Sk ONMCaHo. AKIO B BUKOPUCTOBYBANN paHille 3MiHY CTPYKTYpU 3 aprymeHTamu, TO BCi pe3ynbTaTu NMOBUHHI 6YyTU MOBTOPHO
PO3rnAHyTi (3aHOBO OTPMMAHI) 3 BUKOPUCTAHHAM BUNpaBneHol Bepcii 0.18.0.0. ABTOP NPOCUTbL BUGAUEHHS 33 MOXK/NBI He3pyUuHOCTI. MoKpalye-
Ha AOKyMeHTauis. loAaHo NpuKnaan ABOX HOBMX HA6OPiB 3HAYeHb TPUBANOCTI, AOCTYNHUX AIK FTOTOBUI A0 BUKOPUCTAHHA hainn 3a NOCTINHUM
MOCUNAHHAM: BiAKPUTU TYT. BUNpaBneHo NOMUMKY 3 iHTepnpeTaTopoMm paAKiB (aAuB. BianoBiaHy iHhopMmaLito) i 40AaHO MOXNUBICTb Kpalle Ha-
nawTyBaTU MOAIN CNOMYYEHHS HA YACTUHMU.

3minum y Bepcii 0.19.0.0

Y HOBIW BepcCii 4oAaHO NIATPUMKY A0AATKOBUX BTACTMBOCTEN, @ TAKOX PEXUMY Kinbkox BnactusocTei ans distributionTextG. MokpallieHo Teope-
TUUYHY YaCTUHY AAHOMO AOKYMEHTa. BunpaBneHo aesiki NOMUIKKN B KoAi. MepekntoueHo B 06UNCNEHHAX CEPeAHbOro 3HAYEHHS Ta CTaHAAPTHOIO
cepefiHbOro KBapaTUUYHOro BiAXUNEHHA 3 NONYNALINHUX 10 BUGIpKOBMX Bepcin (Tenep cTaHaapTHe KBapaTUUHe BiAXUNEHHA Aelo 6inblue).
BunpaBneHo NOMUIKY B peXUMi KiIbKOX BapiaLin, AKWoO By He npauloeTe B IHTEPAKTUBHOMY PEXUMI.

3minum y Bepcii 0.20.0.0

Y HOBI Bepcii 3iNCHEHO CYTTEBY 3MiHY (DYHKLLIOHANbHOCTI, AOAAHO PeXum cknaa-ak-ogHe-uine (syllable-as-a-whole — SaaW), akuit fo3Bonse
BpaxoByBaTy He Nnuwie TpUBanocTi hoHem um QOHETUUHUX AABULL, ane i 3a4aBaTy Baru CKIagis, WO AO3BOJISE B NepLly Yepry po3pi3HATU Ha-
rofioweHi Ta HEHAronoLWeHi CKNaaun, a TaKoX BPaxoBYBATH LWMPOKE KONO NPOCOAUYHUX (haKTOPIB, BKKOUAKOUM NIOTIYHI HAaronocu, iHToHaldito,
3aranbHuUiA XapakTep BUMOBU TOLLO, | MOXe 6YTM BUKOPUCTaHE AN CTBOPEHHS TaKOX | CMNABOTOHIYHOT Noes3ii, My3MYHUX TBOPIB Ta iH. TaKOX
LLle y3arabHeHHS 103BONSAE aHANI3yBaTU WKPLIE KOO MOB K (DOHETUYHI MOBU. BunpaBneHo NOMUNKK y cCerMeHTalil Ha cknaam Ta cioBa. Tenep
cnosa 3 fedicamm Ta anocTo)omM CerMeHTyHTbCA Kpalmm, 6inbll BignoBigHMM unHom (g0 noTpe6 nigxoay i 3aranom). BunpasneHo nomunky
ANs HEMOBHOI MHOXWHW NepecTaHOBOK ANS KoAYBaHHA-AeKoAyBaHHA 10-ro CNoBa, ika MOrna NpMBOAUTU A0 HeNpaBuIbHOI PO60TU. 3AINCHEHO
ANA UbOro nepexia Bij AACATKOBOI A0 WICTHAAUATKOBOI CUCTEMU YMCNEHHSA. 3arafiom yci 3MiHU NPpU3BOAATb A0 TOro, WO BUBIA NPOrpam moxe
4aCTKOBO 3MIHUTKCSA, | TOMY AKLLO NOTPIGHA TOUHICTb B 06UYNC/IEHHAX, TO Pe3ynbTaTit NOTPIGHO NepepaxyBaTh 3aHOBO.

3miHu y Bepcii 0.20.1.0

BunpasneHo po60Ty 3i 3MiHO iHTepBaniB. [lesiKi He3HAUYHI NOKPALLEHHSA AOKYMEHTALL.
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3minm y Bepcii 0.21.0.0

J10AaHO MOXUBICTb LYKATX CYMY MepioAiB YHIKaNbHOCTI He AMA BCiIX OAUHULLb, AKI MAIOTb NO3HAYEHHA YNCIOM, MeHLUM 100 (6inbluicTb 3 AKNX
— (hoHemu, ane cepep AKUX € i MO3HAYEHHA M'AKOTO 3HAKY AA YCiX NPUrOIOCHUX, Kpim "cb” Ta "ub”), a nuwe Ansa NeBHUX 3aAaHNX OAUHULb,
cepefl AKNX MOXYTb 6YTU Hanepea BU3HaueHi Tunu dhoHem (HaNpuUKnNag, roONOCHI UK A3BiHKI MPUTrONOCHI), — AK OIHY 3 BNACTUBOCTEN, AOCTYMHUX
AN yCix nporpam.

Y nporpami lineVariantsG3 10AaHO MOX/MBICTb 3MiHIOBATN APryMEHTU BUKNMKY MPOrpamMmm pa3om 3 TEKCTOM Y PEKYPCUBHOMY PeXUMI, a TAKOX
3MIHEHO NOPSAAOK COPTYBAHHSA | BUBOAY PAAKIB Y A€TaNi30BAHOMY PEXMMi KiflbKOX BaCTMBOCTEN 3 NapameTpamun BUKINKY "+v 2”.

Y nporpami propertiesTextG3 4oaaHO MOXNMUBICTb YATATU TEKCT NPSAMO 3 BBOAY, a He 3 hanny, MOXNIMBICTb "po3nucyBaTn” BapiaHTK TEKCTY
(aka paHiwe 6yna sBegeHa ans lineVariantsG3), a TAKOX PeXWUM CTaTUCTUKM 3@ CKNaaamu.

Y nporpami rewritePoemG3 36iNblUEHO KiNbKiCTb MOXIUBUX JXXepen ANs CTBOPEHHA KOM6iHOBaHOro anny 3 7 go 14.

BunpaBneHo NOMUNKY B JOKYMEHTaLii WOAO NOFiYHOro Haronocy. 3po6neHo 06I'pyHTOBaHe NpuUnyLeHHs, Ak Tapac LLeBueHKo nucas BipL
"CajoK BULLHEBUW KOMO XaTu”.



Po60Ta 3 nporpamoio lineVariantsG3

NepeBipTe, Wo6 nanka (katanor), kyau cabal BcTaHOBMB BUKOHYBaHi haiinm nporpam, 6yna 4ocTynHa Ansa nowyKy B 3MiHHil cepenosuiia PATH.
Y HOBIV BepCil € BA FONOBHUX PEXUMU POBOTHU:

1. 3i CKNagoM-aK-ogHUM-LinuM (SaaW), KONU KOXHWUW CKNaa PO3rnAfaETbCA AK OfHe Line, AK 6a30Ba OAUHULSA, 3 MOXNMBICTIO 3aaBaTy
UYMCNOBY XapaKTepucTuKy y Burnagi umcna tuny Double; BiH 3acToCcoBY€eTbCA, AKLLO:

- cepej No3Ha4YeHb BNACTMBOCTEN € Xo4a 6 ogHe 3 NiTepoto 'a’ B HANUCaHHI;

* cepel aprymeHTiB KOMaHAHOIo psAAKa nocnifoBHo (No3a mexamu rpyn +m ...-m Ta +a -a) BBe4eHO "+s” i HACTYMHUM — HaTypasnbHe
unCno, He MeHLe Bif 1, AKe NO3HAYAE, CKINbKM PI3HUX MHOXWUH Nap "cknaa-umcno” 6yae 3aaHo KOPUCTYBAUYEM AN PpO6OTU pexumy;

2. 3BuYanHuUi (byB eAUHNM MOXINBUM 10 L€l HOBOT BEpCii), peXxuMom poHeTUUHe-ABMLLe-AK-oaHe-uine (PhoPaaW), konu Tpusanocti do-
HeTUUHMX aBuL (3a3BMUan, PoHEM) 3aAa0TbCA 3aBYACHO, BOHW CTafi BMNPOAOBXK BUKINKY MOrpamu.

Y CBOIO UePry TAaKOX KOXEH PeXM MOXe BUKOPUCTOBYBATUCA Y 1BOX iHILUX peXnumax po6oTu (ycboro 2-2 = 4 BapiaHTu KOMBiHALLIN pexumis):

* 3 O/1HI€I0 BNACTMBICTIO (3BUYANHUI peXum);
* 3 Kinbkoma (He 6inblue N'ATK Pi3HKUX) BNACTUBOCTAMM.

OCTaHHii BAKOPUCTOBYETHCSA, AIKLLO Cepef apryMeHTiB KOMaHAHOMO PSAKA € rpyna, BBeAeHa po3gintoBayamm +m <Tun BAaCTUBOCTI1> <Uncnos.i
APryMeHTN1> <TUN BNACTUBOCTI2> <UMCNOBI apryMeHTM2> <TUM BNACTUBOCTI3> <UMCNOBI apryMeHTN3> <TUMN BIAaCTUBOCTI4> <UNCNOBI aprymeHTun4>
<TUN BNACTUBOCTI5> <UNCMOBI aprymeHTn5> -m. binble npo Hboro y BignosigHoMy po3gini (AnBiTbcA NocunaHHa Buuie). Po6ota nporpamu y
TaKOMY peXumi OnncyeTbCa Aasni B OKPeMomy po3sgini.

[ina po60TN y peXxumi OfHIET BNAaCTUBOCTI BBe/iTb Y KOMaHAHOMY pAAKY (Un TepmiHani) komaHay:

lineVariantsG3 <nepumit aprymeHT> [<WX aprymeHT> <um APYKYBaTU 3HaueHHA BnactusocTi(en)>
<YM OCTAHHE C/IOBO MA€E 3a/MWATUCS HA CBOEMY MicUi> <uM BUKOPUCTOBYBATWU PEKYPCUBHUN
iHTepaKTUBHUN pexum>] [<unM BMKOPUCTOBYBATW PeXUM KinbKox mxepen>]
<YMCNOB1 aprymeHTU> <TWN BNACTUBOCT1> <YKPAIHCbKUN TeKCT>
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BCE B OAMH PAAoK, abo 3 BUKOPUCTAHHAM NepeHocy psaaKa B TepmiHani; a6o:

linevVariantsG3 <nepwuin aprymeHT> [<WX aprymeHT> <uyM APYKYyBaTU 3HAUeHHA BnacTtueocTi(en)>
<YM OCTAHHE C/IOBO MA€E 3a/IMWATUCS HA CBOEMY MicuUi> <uM BUKOPUCTOBYBATW PEKYPCUBHUN
iHTepakTuBHUN pexum>] [<um BUKOPUCTOBYBATU pPexum KinbKox mxepen>]
<UNCNOB1 aprymeHTW> <TUMN BAACTUBOCT1> <YKPAIHCbKUA TeKCT>
<gecb cepen aprymMeHTiB fK €AuMHa rpyna: o6MexeHHs>

Ta HAaTUCHITb Enter. [loAaTKOBO MOXHa 3a1aBaTh IHTEPAKTUBHUIA PEXMUM, NPO WO AeTanbHilwe ANBITbCA Aani.
AKWO He 3aaaBaTy rpynu y KBagpaTHMUX AyXKax, Bu nobaumTe Wocb Ha 3pa3oK HACTYMHOrO:

lineVariantsG3 10.0_1.2 yy2 cafoK BUWHEBWKA KOMO XaTW Xpyll Hag BUWHSAMM TyayTb

(BBEAEHMI YKPATHCbKMI TEKCT B KiHL,i KOMaHAW — ypUBOK 3 BigoMoro Bipiwa Tapaca lpuropoBuya LleBueHKa; 3aranom Lei pagok — Lie BBeAaeHa
KOMaHaa)

CafloK KOMOXaTu Xpyui ryayTb HAABUWHAMW BUILHEBUN

(BapiaHT (3aranom moxe 6yTK KinbKa TaKUX BapiaHTiB, AKi YTBOPIOKOTb OAHY rPyny, a TAKOX KiflbKa TaKuUX rpym; yci rpynu WayTb 04Ha 3a 04 HO0
3BepXy AOHU3Y Y MOPAAKY 3MEHLIEHHS KiHLEBOro 3HauYeHHs BNaCTUBOCTI), AKUIA MAKCUMi3ye ob6paHy BNACTUBICTb A4NA 3a4aHNUX iIHTepBanis)

3.6562 (3HaueHHA 06paHOi BNACTUBOCTL [0 3aCTOCYBaHHA MNepeTBOPEHHA iHTepBanie)
3.6562 (3HaueHHs o6paHOI BNACTUBOCTi nicna nepeTBOpeHHA iHTepBanise,
KiHUueBe 3HaueHHA BNACTUBOCTi ANA UbOro paaka)

3BepHiTb yBary, o TeKcT moxe (i nepeBaXkHO 6yae) NMUCATMCA He TaK, AK BiH NUILETbCA 3rigHO npasun opdorpadii Ta NyHKTyauil, ane su
MOXETe NOro NpounTaTh Ta CNpobyBaTh 3pO3YMiTH. 3MiHIOIOUN BBEAEHI NepLli aprymeHTu, Bu (CKopille BCbOro) OTPUMyBaTUMETE iHLLi BUXiAHI
[laHi, Te X, BOUeBUAb, CTOCYETbCA i1 YKPAIHCbKOro TEKCTY. 3aHaATO AOBIrMN TeKCT 6yae CKOPOYEeHUN A0 06’'eMy, AKMWN BU 3MOMNM 6 3pO3yMmiTu
(MOXnMBO, Micna 3rafaHoro paHille TpeHyBaHHA) 6€3 Haa3ycunb. TyT i gani Bipw uuTyeTbhea 3a: [77].

CnpobynTe OLiHMTKX, NPOUYNTABLLW BaPiaHT, HACKINbKMW BiH MigX0AUTb.

VBATA: TakO)XX NOTPIGHO Mam’aTaTu, WO B PEXWUMI OQHIEI BMACTUBOCTI UNCNIOBI ApryMeHTM NepeayoTb MO3HAUYEHHIO BIACTUBOCTI, @ B PeXuUMI
KinbKox Bnactusocten (AuB. Aani) HaBNakKn — NO3HAYeHHA BAACTUBOCTI NOYMHAE HABIP YMCNOBUX aPryMEHTIB, AKI CTOCYIOTbCA i, AKLLO TaKi €
(iHaKwWe BUKOPUCTOBYIOTHCA TUMOBI 3HAUEHHSA, AKIi aHANOTIUHI NOLWYKY MAaKCUMANbHOrO efieMeHTa).

VKpaiHcbKi inthopmawiitHi noBigomneHus

LLLo6 nporpama npu po60oTi BUBOAUNIA iH(OPMALLiNHI MOBIAOM/TEHHA YKPATHCbKO MOBOIO (32 3aMOBUYYBAHHAM BUBOAUTb aHIMiCbKOIO), NOTPIGHO
BKa3aTu AK OAWH 3 apryMeHTIiB KOMAHAHOMo psaka “+u” gecb He BCepeAMHi rpyn onuin, Hanpuknag, HanoyaTky. MoXHa TakoX HanalTyBaTK
aniac ans Takoro BapiaHTy po60oTu nporpamu, siKi i AN iHWKX BapiaHTIB, AKWO Bam nogobaetbcs. 3a feTanbHo iHQOPMaLLi€lo 3BEPHITLCA A0
AOKYMeHTaLil KOMaHAHUX 060MOHOK.
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BiNibLl KOMN/IEKCHE BUKOPUCTAHHA

YncnoBi aprymeHTH, SKLWO 3aAaHi, MAlOTb HACTYNHE 3HAYEHHS.

Meplwmnin YUNCNOBUIN APTYMEHT — KiflbKiCTb rpyn 3 OAHAKOBMMI MAKCUMaNbHUMMN 3HAYEHHAM BNACTMBOCTI (B NOPAAKY 3MEHLIEHHA), AKi 6yayTb
BMBEAEHI HA eKpaH sIK pe3ynbTarT. AKLLO0 3a4aH0 6iNbluy KiNbKiCTb, HiX 1X € B3arani, TO BUBOASATbCA BCi MOXUBI pe3ynbTaTu, AKi 3aJ0BONbHAOTb
yCi iHWi ymOBK. AKWLO0 He 334aH0 YNC/TOBI apryMeHTH, TO BBAXKAETbCA PIBHUM 1.

Apyrun UncnoBUN aprymeHT — KiNbKiCTb iHTEpPBanNiB, Ha AKI NOAINAETbCA MPOMDKOK MiXK MIHIMANbHUM Ta MAaKCMMANbHUM 3HAYEHHSM Bna-
CTUBOCTI ANS AAHOro psAAaka. AKILO He 3a[aH0, BBAXXAETbCA PiBHUM 1. 3HAUeHHS 0 He AA€ 3MOIU IHWWUM YNCNOBMUM apryMmeHTam aani 3MiHoBaTu
pe3ynbTaT po6oTn Nporpamu.

Yci HacTynHi uncnosi aprymeHTu (SKLLO 33aH0, iHAKLLIE HIAKUX NepecTaHOBOK He BiiGYBaETbCA) — HOMEPHU iHTepBanis, AKi 6yayTb MOMiHAHI
MiCUAMM 3 MAKCMMaANbHUM 32 HOMepOoM. Lle 4O3BONSAE 3MIHUTU CTPYKTYPY AaHUX, AKI Big06paxaloTbCa AK pe3ynbTaT po6oTn nporpamu i noba-
UMTN BHYTPILWHI (He MaKCMManbHi) enemeHTH. Hanpuknaa, YncnoBi aprymeHTn 2 6 14 (y Takomy NopaaKy) 03HAUaTUMYTb, WO B XOA4i BUKOHAHHS
nporpama nosBepHe 2 rpynu efieMeHTiB 3 MaKCUManbHUMU 3HAYEHHAMU BNACTMBOCTI (HAW6iNbwnm i HARGINbWUM HACTYMHUM 33 NONepPeaHim),
OTPMMAHNM MiCNS NepeCcTaHOBKN IHTEPBANiB; BIAPI3OK MK MAaKCMMANIbHUM TA MiHIMANbHUM 3HAUEHHAM BACTUBOCTI 6ye NofiNneHOo Ha 6 pPiBHUX
iHTepBanis, MPW LbOMY efleMeHTH, AKi 3HAXOAATbCA Y NepLIoMy Ta 4, paxyloum Bif MiHimanbHoro (iHTepsan 3 HoMepom 1) BUBeEe MaKCUMASbHi
2 rpynu eNieMeHTIB.

3HaueHHs, AKi 6y B MaKCMManbHOMY iHTepBani, 6yayTb NepemileHi B iHTEPBAA 3 HAWMEHLIMM HOMEPOM Cepef Tux, fKi nepemilieHi B
MaKCMManbHUN. TaKUM UNHOM, NPU BUBOAI LI 3HAUEHHA 6yAyTb BUBEAEHI HAUNi3Hiwe.

NapameTp +| (+bl) Ta oro BUKopucTaHHs

VYBATA: fkwo He 6yno cepen aprymeHTiB KOMaHAHOro psaka cumeonis +l, +bl, +i, +f, To nicna KoxHoro psaaka éyae Bigo6pakeHo 2 unucna y
KBaAipaTHUX AY)XXKax — NepBMHHE 3HAUEHHA BNAcTUBOCTI (6e3 nepemilleHHs iHTEpPBanNiB) i 3HaUEHHA Nicnsa nepemiweHHA. AKwo 6yB (xoua 6)
OAVH 3 uux (rpyn) CMMBONIB — 3HAUEHHA BNACTUBOCTEN APYKYBATUCH He byae.

TaKoxX cnig nam’aTaTu, LWo:
+bl = +b +1

(Le NPOCTO CKOPOUEeHHSA BUKOPUCTAHHA Bifpasy 060X napameTpis, 3aMiCTb 5 CUMBONIB NOTPI6GHO BBECTU NunLue 3).

AKIo By BKasyeTe Takox +f abo +i, ToAi Lel napameTp MOXHa He BKasyBaTtu (Moro 6yae 3aCTOCOBAHO aBTOMATMUHO), HATOMICTb, AKLLO 6a-
XKA€ETe, MOXXeTe 3aMiCTb HbOT0 3a4aTh A0A4ATKOBO +b.
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NapameTp +b (+bl) Ta oro BukopucTaHus

Ak ae-Hebyab cepea aprymeHTiB KOMAHAHOrO psAAKa BKasaTu aprymeHT y surnagi +b (a6o +bl), To nporpama 36epexe npu BUBEAEHHI Ta
aHani3i OCTAHHE C/IOBO Y PAAKY Ha CBOEMY MiCLLi — Le AY)XXe 3pyUYHO, KON NOTPi6HO, Matoun pumy, nigibpaTtu iHWi cnosa. AKLWO He BKa3yBaTy,
TO yCi cnoBa 6yayTb nepemiutyBatuca (npu HeobxigHocTi). Po60Ta napameTpa peanizoBaHa HaKTUUHO AK AoAaTKoBe o6MexeHHs (constraint),
AUBITbCA HIKUE. Bu MoXeTe TaKOX A0[4aTKBO 33/1aBaTu iHLWi 06MEXeHHS.

+bl = +b +1

(Le NPOCTO CKOPOUEHHS BUKOPUCTAHHA Bifpa3y 060X NapameTpiB, 3aMiCTb 5 CMUMBONIB NOTPi6GHO BBECTU Nulle 3).
Mpo BUKOPUCTAHHSA iHILIMX NapamMeTpiB TPOXW 3rofioM.

PeXXum KinbKox Bnacrusocreu (+m ...-m)

AKWO cepen aprymeHTiB KOMaHAHOMO psiAKa 3afaTy rpyny aprymeHTiB, BUAiNeHy po3fintoBayaMmuy +m Ta -m, Tak Wo6 rpyna aprymeHTiB BU-
AineHa posginoBayamy +a Ta -a He 6yna BcepeauHi Ui€l, i HaBnaku (106 BOHM He MepeTWHANKUCA), TOAI Nporpama npauioBaTumMe B PeXnMi
KiNlbKOX BIaCTUBOCTEN. 3HAUEHHSI BNAaCTUBOCTEN BUBOAMTICA HA €KPaH He 6yayTb, HATOMICTb € MOX/UBICTb 3a4aTh He 6inblle YOTUPbOX Pi3HUX
BMACTUBOCTEN Ta [0 KOXHOI 3 HUX BKa3atn aprymeHTu (AnBITbCA: BiNbl KOMMNEKCHe BUKOPUCTaHHA). Mporpama Toai 3Hanae BapiaHTu, AKi 3a-
L0BOJIbHAIOTb KOXHY 3 BKa3aHMX YMOB, a NOTIM BMBee HA eKpaH Nulle Ti BapiaHTK, SKi 3yCTpiyaloTbCa y BCiX 06paHuX i 3alaHNX BNACTUBOCTAX
3 napameTpamu. Yncnosi aprymeHTu, ki CTOATb MiCAS NO3HAYEHHS BNACTUBOCTI | NepeayoTb HACTYNMHOMY NO3HAUYEHHIO BNACTUBOCTI, BiJHOCS-
TbCA 10 L€l BNACTUBOCTI. IKLLO YNCNOBI apPryMeHTN OMNyLLEHO, TO BUKOPUCTOBYIOTbCA 3HAaUYEHHA 3@ 3aMOBUYYBaHHAM ((DAKTUUHO Lie eKBiBaNeHTHO
MPOCTOMY MOLYKY MaKCUManbHUX 3HaueHb BMACTUBOCTI). 3arasiom, Lie KOMMNIEKCHe BUKOPUCTAHHA AaHOT Nporpamu.
CnpobynTe, Hanpuknaa, 3agaTu:

lineVariantsG3 +m 02y 3 03y 3 y0 10 -m +bl <yKpalHCbKWiA TEKCT>.

IHTepaKTUBHMI peXxum (+i) Ta HOro BUKOPUCTAHHA

IHTepaKTUBHUI pexkum (104aTKOBA PO3LWIMpPEHA B3AEMOAIA 3 KOPMCTYBaueM, KpPiM Heo6XifHOT) BMUKAETLCA | BiANOBIAHO 3a4A€ETbCA APryMEHTOM
KOMAHZHOro psaaKa “+i”, AKUN MOXHa CTaBUTU 6yab-Ae y pAAKY KOMaHAW. Y TakoMy BMNAAKy nporpama BUBOAMTb HA €KpaH He MPOCTO PAAKM,
AKi 3310BONbHAOTb YCi YMOBW, afne ANA KOXHOIo psAAKa BUBOAMUTb TAKOX MOro nopsaakoBuin Homep (moumHaouu 3 1) B NOPAAKY NOCUEHHA
“CnabKocTi” BUKOHAHHSA YCiX yMOB (UMM 6inblinii HOMEp, TUM, Y 3arafnbHOMY BUNAAKY, 6ifbll iMOBIPHUM € CNabLIMA NPOAB 3a4aHNX YMOB, Xoua
Lle He 3aBXAM TaK — 30Kpema Koy NoTpi6HO BMBECTM nulle ofgHy rpyny). Micna Toro 3anuTye, AKUM € BU6ip KOPUCTYBaYa i OUiKye Ha HOMep
BapiaHTy, BBeAeHWI KopucTyBaueMm. Micna yoro noBepTae TON BapiaHT 6e3 HoMepy.
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Burnagae npnbnumsHo Tak:

lineVariantsG3 +i +m 02y 10 03y 10 y0 35 -m +bl cagok BUWHEBMUW KOMO XaTuW Xpywl Hag BUWHAMKU TFyayTb
0

Please, check whether the line below corresponds and is consistent with the constraints you

have specified between the +a and -a options. Check also whether you have specified the

"+b" or "+bl” option(s). If it is inconsistent then enter further "n”, press Enter and

then run the program again with better arguments.

If the line is consistent with your input between +a and -a then just press Enter to

proceed further.

CAafloK BUWHEBWI KONOXaTWU Xpylull HAABUWHAMU TyaAyTb

1 BUWHEBWUIA KONOXAaTW CAAOK XPyWybi HaABUWHbaMuW TyayTb
2 BUWHEBWIA XPpylW4ybi KOMOXAaTU CAAOK HaABUWHbaMW TyAyTb
3 BUWHEBWUIA XPpyWubi CafoK KOMOXATW HaABUWHbaMW TyayTb
A BUWHEBWUIA Xpyw4ybi CafoK HAaABUWHbAMW KOMOXaTW TyAyTb
5 CafloOK BUWHEBUA KOMOXATW Xpywdybi HaABMWWHbaMW FyayTb
6 XpyWybi BMWHEBWUA KONOXaTW CAAOK HAABUWHbAMWU TYAYTb
7 CafloK BUWHEBUNA XpyWubi KOMoxaTu HaABUWHbaMU FyAyTb
8 XpyWybi BMIWHEBWUA CAJOK KOMOXAaTW HAABUWHbAMW TYAYTb
9 CafOK BUWHEBUA XPyWwybl HaABWWHbaMW KOMOXAaTW ryayTb
10 XpyWwybi BUWHEBMA CafOK HAABUWHbAMU KOMOXATW TYAYTb
11 XpyWwybi KONOXaTW BUWHEBWI CAAOK HAABUWHbAMU TYAYTb
12 CafloK XpyWw4ybi BUWHEBMN KOMOXaTW HaABUWHbaMU FyayTb
13 HaABUWHbAaMN CA[OK BUIWHEBMN XpyWdbi KonoxaTu ryayTb
14 CaJOK HaABUWHbAMM BUWHEBMW XpyWdybil KoMoxaTu ryayTb
15 CafOK Xpyw4ybi BUWHEBMN HAABUWHbaMW KOMOXaTW ryayTb
16 KONoxaTh HaABUWHbAMM CAAOK BUWHEBWWA Xpywubi ryayTb
17 HaABUWHbaMM KOMOXATW CAAOK BUWHEBWW Xpywubi ryayTb
18 HaABUWHbAMN KOMOXATW XPyWdbi BUWHEBWW cador ryayTb
19 HaABUWHbAMU XPYWUbi KOMOXaTW BUWHEBWI Cador ryayTb
20 CaOK HaABUWHbAMM XPyWybl BUWHEBWW KONOXaTW ryayTb
21 XpyWwybi HaABMWHbaMW CafOK BUWHEBUA KOMOXATW TYAYTb
22 CafloK XpyWw4ybi HaABUWHbAMW BUWHEBWW KOMOXaTU FyayTb

23 XpyWwybi CaAOK HaABWWHbaMKW BUWHEBUA KOMNOXATW TFYAYTb
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24 KONoxaTyu HaABUWHbAMU CAAOK XpyWybi BUWHEBWKA TFyayTb
25 KOMOXaTW XpyWwybl HaABMWHbAaMU CafOK BUWHEBUA TyayTb
26 HaABMUWHbaMM KOMOXaTU CafOK XpyW4ybi BUWHEBUA TyayTb
27 HaABMWHbAMMN KOMOXATU XPyWybl CafAOK BUWHEBWWA TyayTb
28 XpyWwybi KONOXaTW HaABWWHbaMW CaAOK BUWHEBUA TyayTb
29 HaABMWHbaMN CA[OK KOMOXATW XpyWdybi BUWHEBWUWA TFyayTb
30 HaABUWHbaMN Xpyw4ybl KOMOXAaTU CafOK BUWHEBUA TyayTb
31 CaJloK HAABUWHbAMM KOMNOXATW XpyWdbi BUWHEBWUWA TFyayTb
32 XpyWwybi HaABUWHbAMW KOMOXaTW CAAOK BUWHEBUA TyayTb
33 HaABMWHbaMN CAAOK XPYyWYbi KOMoxaTwu BUWHEBWWA TyayTb
34 HaABMWWHbaMM XPYWUbl CAAOK KOMOXaTW BUWHEBWUWA TyayTb
35 Cal0OK HaABUWHbaMy XPyW4bl KONOXaTW BUWHEBUA TYyAyTb
36 XpyWw4ybi HaABWWHbAMW CAJOK KOMOXAaTW BUWHEBUW TyayTb
37 XpyWwybl CAAOK HaABWWHbAMW KONOXATW BUWHEBUA TyayTb

Please, specify the variant which you would like to become the resulting string by its number.
5
CaJ0K BUWHEBMN KOMOXATW XPyWybl HaABMWHbaMU TyAyTb

IHTepaKTUBHUI PeXXum 3anucy paaka y dann (+f...)

AKWO 3a4aTu cepen aprymeHTiB rpyny 3 Tpbox y Burnagi +f <wnax go ganny 3anucy>, To y BKa3aHMM LWASAX, AKWO € 3Mora, byge AoNMCaHO
thiHanbHUI pe3ynbTaT Ppo60TK NPOrpamu, OKPIM TOTO, WO BiH AK | B 3BUUYANHOMY iIHTEPAKTUBHOMY pexuMmi byae BUBeLeHMIN Ha ekpaH. La rpyna
MOXe CTOSTU 6yab-Ae cepes apryMeHTiB KOMAHAHOIO pajika BUKNUKY MPOrpamu, afnie He NOBUHHA MICTUTUCA BCEPEAUHI IHWNX TPy BMAY +a ... -4,
+M ... -M TOLLO.

Y pe3ynbTaTi MOXe BUWTY LWOCb NofibHe:

lineVariantsG3 +f hello.txt +bl +m 02y 10 Oy 10 y0 40 -m CafOK BUWHEBWA KOMO XaTW Xpywl HaA BUWHAMW TyayTb
0

Please, check whether the line below corresponds and is consistent with the constraints you

have specified between the +a and -a options. Check also whether you have specified

the "+b” or "+b1l” option(s). If it is inconsistent then enter further "n”, press Enter

and then run the program again with better arguments.

If the line 1s consistent with your input between +a and -a then just press Enter to
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proceed further.

CaJloK BUWHEBUA KOMNOXATM XpyWi HaABWUWHSAMKU TyayTb

1 BUWHEBWUI XpyWw4ybi KOMOXAaTU CAAOK HAaABUWHbaMW TyayTb
2 KONoXaTh BUWHEBUA HAABMWHbaMW CAfAOK Xpywubi ryayTb
3 CafloK BUWHEBUA KOMOXATM XpyWdbi HaABUWWHbaMU FyayTb
A XpyW4ybi BUMWHEBUA KOMOXAaTU CAAOK HaABUWHbaAMW TyayTb
5 HaABUWHbAMN KOMOXATW BUWHEBMW Xpywdybil cagor ryayTb
6 XpyWwybi KOMNOXaTW BUWHEBWI CAAOK HAABUWHbAMW TYAYTb
7 HaABMWWHbAaMN XPYWUbi BMWHEBMW KOMOXaTu cador ryayTb
8 CafloK XpyWw4ybi BUWHEBMN KOMOXaTW HaABUWHbaMU FyayTb
9 CaJl0OK HaABUWHbaMK BUWHEBWA XpywWw4ybl KoMOXaTu ryayTb
10 HaABUWHbAMM KOMOXATW XPyWybl BUWHEBWW cador ryayTb
11 XpyWwybi KOMNOXaTW CafAOK BUWHEBWUA HAABUWHbAMW TYAYTb
12 HaABMWWHbAaMM XPYWUbi KOMOXaTW BUWHEBWW cador ryayTb
13 CafloK HaABUWHbAMU XpyWdbi BUWHEBWW KOMOXaTU FyayTb
14 XpyWw4ybi HaABWWHbAMW CA[OK BUWHEBMW KOMOXATW TyayTb
15 KOMOXaTW HaABUWHbAMM CAAOK XpyWdbi BUWHEBUA FyayTb
16 KOMoOXaTh Xpywybli HAABMWHbAMW CAfOK BUWHEBUA FyayTb
17 HaABUWHbAaMM KOMOXAaTW CAAOK XpyWdbi BUWHEBUA FyayTb
18 HaABUWHbAMM KOMOXATW XPyWubl CafoK BUWHEBUA FyayTb
19 HaABUWHbAaMN CA[OK KOMOXATW XpyWdybi BUWHEBUA FyayTb
20 HaABMWHbaMN XpyW4ybl KOMOXaTW CAAOK BUWHEBUA TyAyTb
21 CaOK HaABUWHbAMM XpyWybl KOMOXaTW BUWHEBUA FyayTb
22 XpyWwybi HaABMWHbaMW CAJOK KOMOXAaTW BUWHEBUA TYAYTb

Please, specify the variant which you would like to become the resulting string by its number.
3
CaflOK BUWHEBUA KOMOXATMW XPyWybl HaABUWHbaMuW TyayTb

Lleii KpalHiii pAaaoK y BMBOAI nporpamu Takox 6yae aonucaHuin (appended) ao canny 3i BKazaHo Ha3BO0, AKLO € 3MOra Ans AAHOrO
KopucTyBaua.

AKLLO0 6aXKAETE, MOXKHA 3aNyCTUTI KOMaHAY NOBTOPHO 3 HOBMM TeKCTOM Ta / @60 HOBMMM aprymeHTamm. AKLW0 6yae TaKum e YUNHOM BKa3aH W
TOM Xe ¢hann, Toai HOBUI pe3ynbTaT byae AonucaHuii ganiy Ton xe cann. Lle gae 3mory, NocNigoBHO 3aCTOCOBYOUM L0 MPOrpamy, NucaTu um
nepenucysatu TekcTu (Hanpuknag, sipuwi).
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Pe)XXUM OQHOUACHNX MOXX/TUBUX BapiaLlin TeKCTY

MounHatoum 3 Bepcil 0.3.0.0 fogaHa MOXIMBICTb ONpPaLboBYBaTU Bigpa3y Kinbka Bapiallinl TEKCTY, 30KpeMa TakKi, Lo BiAPi3HATbCA CUHOHIMaMU,
nepedypasyBaHHAMU TOLLO.
Ans uboro BUKOPUCTOBYNTE 3aMiCTb NPOCTOr0 TEKCTY AK KPAWHI apryMeHTM HAaCTYMHY ChneLianbHy KOHCTPYKLitO:

{ <BapiaHTl yKpaiHCbKOro TekcTy> / <BapiaHT2 yKpaiHcbkoro tekcty> / ... /
<BapiaHTN YKpalHCbKOro TeKCTy>

yce B OAMH pAAOK 3 Xxoua 6 ABOMa BapiaHTaMu BcepeanHi dirypHux ayxok. Lli BapiaHTy 6yayTb onpaLboByBaTMUCA MO Yep3i KOXEeH 30Kpema B
XOfi OAHOrO BUKAMKY Nporpamu, i Bamun 6yae o6paHunin 0auH 3 BapiaHTiB (MOX/INBO, MOPOXHIi). Y KiHLi 6yae MOXNMBICTb 06paTu cepeq LuMX no-
nepeaHbo NiAroToBaHNX BapiaHTIB OANH-EANHUIA, AKWUIA | 6yae pe3ynbTaTtom (i BignosiaHo, Hanpuknaa, 6yae BUBeAEHU Ha eKPaH Ta 3anncaHuii
y thain, aKuo ue 3a6e3neuyeHo apryMeHTamMmm KOMaHAHOIo pAaKa).

Byab nacka, nam'saTanTe, WO nNporpama y Takomy pexumi 3a6esneuye 06po6bKy KOXHOI 3 MOXMIMBUX KOMBiIHALiIW Bapialin, i 0TXe, AKWO Bu
BKa3anu 6arato ix (Hanpuknaa, 3 Bapialii Ha oJHe COBO Ta 4 Ha iHlWe CTBOPATb 3*4 = 12 Bapiauin, AKi 6yayTb NOCAIA0BHO ONPaLLbOBaHI), MOKY
Bu oTpnMaeTe KiHLEBUI pe3ynbTaT.

VBATA: nounHaoum 3 Bepcii 0.19.0.0:

AKLL0 BY HEe BUKOPUCTOBYETE iHTEPAKTUBHUI pexum (a6o pexum 3anucy y dain, abo peKypCuBHUIA), To BapiaHTu 6yayTb BUBeAEHI rpynamu,
MK AKUMK Byae NOPOXHIN paaoK.

B iHTepaKTUBHOMY pexxumi (6o peKypcMBHOMY, a6o pexxumi 3anucy y dainn) BapiaHtu 6yayTb aHanisyBaTuca Ans KOXHOT KOM6iHaLiT no uepsi,
a KiHUeBMM 6yae 3aranbHUN 3-NOMIX YCiX.

PeKypcuBHUi pexxum po6otu (“+r”

MounHatoum 3 Bepcii 0.9.0.0 MOXHA 3anycKkaT NPorpamy B peKypCMBHOMY iHTEPAKTUBHOMY pexuMi. Ina uboro noTpibHO BUKANKATU KOMAHAY
3 napameTpom “+r”, HaNpMUKIag, Ha NoYaTKy Nicna Nepworo aprymeHTy. Y TakoMy BUNaAKy nporpama 6yae BUKOHYBATUCS PEKYPCUBHO, MPONo-
HYIOUM 3aBEPLINTY PEKYPCII0 HA KOXXHOMY OKpPeMOMyY Kpoui. Mpu ubomy 1i pe3ynbTaToMm 6yae OCTaHHIN Nepes 3aBepLUeHHsAM pe3ynbraT po6oTu.
Llei peXum HecyMicHU 3 06MeXeHHAMM (TOMy L0 06MEXEHHSA BTPAUYaloTb CBOE MPABU/bHE 3HAUEHHSA | MOUMHAIOTD “3MillyBaTUCA” 3 MOTPIGHUX
YACTWH TEKCTY Ha iHLWi), TOMy MAaEe BUKOPUCTOBYBATICA OKPEMO Bif HUX, MOXe 6yTK IX anbTepHaTUBOI0. MPKU LbOMY NPU KOXKHOMY BUK/INKY HEMAE
3MOTM 3MIHUTU BACTUBOCTI Ta MapameTpy BUKIKUKY LUX KPaHiX, TOMy 06MpanTe ix AOPEUHO. 3MiHM B TEKCTI B LLbOMY peXumi 3afatTb uepes
TaK 3BaHWW pAAOK iHTepnpeTaTopa, TO6TO TEKCTOBMI BBIJ, AKUN Y apuMETUUHOMY BMPA3i — Ynci abo YacTLi KOAYE HACTYMHI Ail mporpamu.

« AKWoO B pAAKY iHTepnpeTaTopa BBegeHe ABOUNDPOBE UMCNO, TOAI Neplly undpy Nporpama HamaraeTbCcs BUTIYMAUnTU SK HOMEpP NepLIoro
C/IOBAa, 10 KO0 3aCTOCOBYETHLCS 3MiHa, a APYrYy LM py BOHA HAMAraeTbCsl BUTAYMAUMTU AK KiNbKiCTb CNiB, AKi NOTPIGHO KOHKaTeHYBaTH
(3'enHaTn pa3om B oaHe AOBLIE “CNIOBO”), BKMOUAKOUM BKasaHe nepue. fani nporpama (AKuo BBeAeHi AaHi MOXHA TaK iHTepnpeTyBaTtu
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6e3 NOMUMKK) NpaLoBaTMMe 3 HOBOYTBOPEHMM TEKCTOM. Bignik cnis nounHaeTbea 3 1. Hanpuknag, 3anuc “12” o3Hauatume, WO Nporpama
3'eqHae nepuwe cnoso (undpa “1”) 3 HaCTyNHUMHU, WO6 KiNbKicTb 3'€AHaHUX 6yna piBHa 2 (uudpa “2”), To6To 3’€AHAE NepLli ABa CNOBa
B ogHe. “34" o3HauaTume, WO Nporpama cnpobye 3'eqHATU 4 NOCNILOBHUX CNOBA, NOUMHAKUNM Big 3-T0. AKWO Le HEMOXNNBO 3p06UTH,
nporpama BMKOHAE nNonepeaHin etan NnoBTOPHO, 3aNPONOHYBaBLLUN BBECTU PAAOK iIHTepnpeTaTopa We pas.

AKwWo BBEeAEHO TpuuMcpoBe un 6aratoundpose Uncno, Todi yci uudgpu, aKki He piBHi 0, Nporpama HamaraTUMeTbCs NPUNKUCATU HOMepam
CniB, AKi NOTPi6GHO 3'€AHATM Y TOMY NOPAAKY, B AKOMY UM PpY 3anucaHi B pAAKy iHTepnpeTaTopa.

Akuwo BBecTn undpy (He piBHY 0 | MeHLY 3a KifbKiCTb CAIB Y PAAKY), NOTIM nicnsa Hel cumBon AineHHa ‘/’ i Toai ,uine yncno 3i 3HaKoM, To
nepuwa undpa 0 3HaKy AineHHa 6yae o3HauaTu Homep cnosa (nounHatouu 3 1), ake 6yae po3AiNATUCA Ha ABI YACTUHU, A Apyre Yuncno byae
KinbKiCTb CUMBONIB, AKi Nporpama Bifpaxye Bif NouaTKy LbOro coBa (AKLL0 YMCNO0 AOAATHE) BMiBO a60 3 KiHLA CNI0Ba BNPaBo (AKLL0 Uncno
Bia'emHe), w06 noro noainuTu (AOAATHIN BUNAAOK CXOXMI HA YHKLiO cTaHAapTHOI 6i6nioTekn Haskell ‘splitAt’). Toai BoHa, AKLLO BKa3aHi
AQHI BAANOCA Tak iHTepnpeTyBaTh, PO3AINUTb BKa3aHe CI0BO HA ABi YaCTUHU (onHa 3 AKUX MOXe 6YTU NOPOXKHbOIO, MOPOXKHIM PALKOM) i
Aani npauoBaTMe 3 TeKCTOM, Y AKOMY BKa3aHe C10BO 3aMiHeHO LMy A4BomMa (a6o nuiue neplinum 3 HUX, AKILO0 BOHU HEMOPOXHI i KiNbKiCTb
CNniB y pAAKy yxe 6yna piBHa 7 4O MOMEHTY noginy a6o 10 y BUNaAKy HEMOBHOI MOXWHU NepecTaHOBOK). Hanpuknaa, “cagokBuiuHeBuin”
PALOK iHTepnpeTaTopa piBHUIA “1/5", AKLWO Le neplie CI0BO Y TeKCTi, NepeTBoOpUTb Ha “cafioK BUILHEBMI” (BigpaxyBaBLUK Bif NoyaTky 5
CUMBONIB) i NpaLOBaTUMe 3 HOBMUM TEKCTOM farii. MounHatoum 3 Bepcii 0.18.0.0, 404aHO NepeBipKy NPorpamoto AnsA 40BruX CNonyyYeHb CiB.
AKwWwo nicnsa '/’ BBECTW UnCio, MOaYyNb AKOro 6inblinii 7 (Hanpuknag, 9 um -15), TO BOHA CNOYaTKy BUBee HA eKpaH Te CI0BO, AKe Ma€E 6yTu
po3fineHe Ha ABi YaCTUHM 3TiIHO BBEAEHOMO 3HAUYEHHA (AK ONMCAHO LWONHO), AoAaBLWM nonepeay "?:”; AKLLO NOAiIN BUKOHAHWUI NPABUNbHO,
TOAi NOTPi6HO HATUCHYTKM Enter. AKW,0 "HETOYHNI" NOAIN, TO NOTPiI6HO BKa3aTu cnoso (Ludpoto 1uu 2) i uepes npobin ("3mictutu” npobin
BNiBo a6o Bnpaso Ha) N (Mae 6yTu 6inblium 0), Le BCe BBOAUTLCA TYT XXe Y HOBOMY PAAKY, | Aani 3HoBy 6yae 3anut "?:” Tuny. Mporpama 6yae
NMOBTOPOBATYW NOAIN AOKN He byae HAaTUCHYTO NpocTo Enter. Lle 403BONSIE He paxyBaTy Hinblue 8 CMMBONIB NiAPAA, HAMArarYNCb OTPUMATK
noAin y noTpi6HOMyY MicLi AN AOBrMX CMOMYYeHb, a WBWAKO BU3HAUMTKM "Ha OKO”, Npu6an3Ho, a NoTiMm ckoperysaTu. Lilo onuito goaaHo
ANA 3PYYHOCTI.

MoumnHatoun 3 Bepcii 0.21.0.0 MOXXHA 334aTU TAKOX 3MiHN apryMeHTIB BUKANKY Nporpamu. 3MiHK 3aatoTbcsa y hopmarTi:

{aprymeHT” CcTOCOBHO 31UTTA um po36uUTTA cnoea / cnie} +{HaTypanbHe unucno Big @ mo 7, \
BapiaHT mepeTBOpPEHHA uun 36epexeHHA aprymeTiB} {3miHeHi aprymeHTu B IxX 3BuUYanHOMYy \
bopmaTi ANA KOMaHAHOro paaka}

JeTani AnBITbCA HIKYeE, A 3apa3 npuknag. Ocb, HANPUKNAA, AK MOXHA Bif PeXUMy OAHIEl BNACTMBOCTI Ta AHIMOMOBHUX iHhOpMaLinHKX
MOBIAOMNEHb NEPENTN B PEXMM KiNIbKOX BNACTMBOCTE! Ta YKPATHOMOBHUX NOBiJOM/IEHD.

lineVariantsG3 +r 3 02y TeKCTOBUA PAAOK ANA MOX/UBUX MepeTBOPEHb ApPryMeHT1B
0



ANbaMOXMNBUX APryMeHTb1lB pbajoOK MepeTBOpPeHb TEeKCTOBUM
ANbaMOXMNBUX MepeTBOPeHb TEKCTOBWW PbafAOK aprymMeHTbiB
ANbaMOXMNBUX NepeTBOPEeHb PbaJoOK aprymMeHTbiB TeKCTOBUM
ANbaMOX/TNBUX apryMeHTbiB TEKCTOBMMN PbafAOK MNepeTBOpPEHb
TEKCTOBUN ANbaMOXINBUX apPryMeHTbiB pbajoK NepeTBOPEHb
ANbAMOXMNBUX APryMeHTb1lB TEKCTOBWW MepeTBOpPeHb pbafoK
TEKCTOBUN pbafOK aApPryMeHTbilB MepeTBOpPEeHb ASTbaMOXIUBUX
aprymeHTbiB pbajoK MNepeTBOpPeHb TEKCTOBUN ASTbaMOXIUBUX

coNOOULT P~ WIN -

Please, specify the variant which you would like to become the resulting
string by its number.

3

If you would like to run the program (call the function) recursively with
changes for the words or letter connections then, please, enter here the
encoded string of the interpreter. If you would NOT like to use it
recursively, then just press Enter.

12 +1 +m 02y 10 y@.vw 20 -m +u

1 aprymeHTbiB ANbaMOXIMBUXMEPETBOPEHb PbaJOK TEKCTOBWNA

2 aprymeHTbiB ANbaMOXIMBUXMEPEeTBOPEeHb TEKCTOBUN pPbafok

3 aprymeHTbiB pbagor A/baMOX/IMBUXMNEPETBOPEHb TEKCTOBUN

4 aprymeHTblB TEKCTOBWW ANbaMOX/IUBUXNEPETBOPEHb PbafoK

5 aprymeHTbiB TEKCTOBWI pbafor ANbaMOXIMBUXMEPETBOPEHDb

6 ANbAMOXNUBUXNEPETBOPEHb apryMeHTbiB pPbafloK TEKCTOBUNM

7 ANbAMOXNUBUXNEPETBOPEHb apPryMeHTbiB TEKCTOBUW PbajloK

8 PbaflOK ApPryMeHTblB ANbaMOXINBUXNEPETBOPEHb TEKCTOBUN

9 TEeKCTOBUA aprymMeHTblB A/baMOX/IUBUXNEPETBOPEHb Pbafok

10 PbaflOK ApPrymMeHTbiB TEKCTOBWI A/TbaMOX/IMBUXNEPETBOPEHD
11 TEKCTOBUA aprymMeHTbiB pbafor ANbaMOXIUBUXMEPEeTBOPEHb
12 ANbaMOXNUBUXNEPETBOPEHb PbafloOK aprymMeHTbiB TeKCTOBUNM
13 ANbaMOXNMBUXNEPETBOPEHb TEKCTOBUW aprymMeHTbiB pbajok
14 pbagor AbaMOX/IMBUXNEPETBOPEHb apryMeHTblB TEeKCTOBUN
15 TEeKCTOBUA ANbaMOXNMBUXNEPETBOPEHb aprymMeHTblB pPbafok
16 PbafjoK TEKCTOBUN aprymMeHTbiB A/IbaMOX/IMBUXNEPETBOPEHbD
17 TEKCTOBUA pbafoOK aprymeHTbiB ANbaMOXIMBUXMNEPEeTBOPEHb

18 ANTbaMOXNMBUXNEPETBOPEHb PbaJOK TEKCTOBUMW aprymMeHTbiB
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19
20
21
22
23

ANbAMOXNUBUXNEPETBOPEHb TEKCTOBWUA PbaJoOK aprymMeHTbiB
pbagor AMbaMOX/UBUXMNEPETBOPEHb TEKCTOBUW apryMeHTbiB
TEKCTOBUA ANbaMOXNMBUXNEPETBOPEHb PbaJloK aprymMeHTbiB
PbaJlOK TEKCTOBUN A/NbaMOXTNBUXNEPEeTBOPEHb aprymMeHTbiB
TEeKCTOBWUA pbagor ANbaMOXINBUXNEPETBOPEHb apPryMeHTbiB

Byab nacka, BKaxiTb BapiaHT (Akun Bum 6axaeTe, wob BiH CTAB pe3ynbTyluum
PAAKOM) 3a /Or0 HOMEpPOM.

19

Akuwo 6axaeTe 3anyctuTu nporpamy (dyHKUiW) peKypCUBHO, 3MIiHWWUM CMOMYUYEHHA CNiB
Ta 6yKB, BBeAlTb TyT 3aKOAOBAHWW PAAOK 1HTepnpeTaTopa. AKWO 6axaeTe He
BuKopucToByBaTu nporpamy (dyHKUil) pekypCUBHO, MPOCTO HATUCHiITbL Enter.

ANbaMOXNNBUXNEPEeTBOPEHb TEKCTOBUM PbafOK aprymMeHTbiB

3MiHUTK MOXXHa 6araTo aprymeHTiB, afie He MOXHa BUNTN 3 PEKYPCMBHOMO pPeXumMy pob0oTu, He MOXHa A0AAaTW A0 aHaNi30BaHOro psaka
N0JATKOBUI TeKCT abo 3a6patu (He 36inbLyoun KinbKicTb "cniB” um ix "cnonyyeHb” 6inbluie MakCMManbHO MOXMNBOI) YaCTUHY TeKCTy. Ans
LMX 3MiH NOTPIGHO NPUNUHUTY BUKAUK Nporpamm (MoxXnueo, 6e3 36epexeHHs pe3ynbTaTis) i 3anycTUTK 11 3aHOBO 3 HOBUMU aprymMeHTamu.

AprymeHTN 3MHIOIOTbCA HACTYNMHUM YMHOM B 3a/IEXXHOCTI BiJ BBEAEHUX JaHUX.

+U (YyKpaiHOMOBHI MOBIAOMEHHSA) — AKLLO 334aHO MPW 3MiHi +U, TO 6yAYTb BUKOPUCTAHI YKPATHOMOBHI MOBifOM/IEHHA, iHaKwWe 6yae
BMKOPUCTaHE NonepeaHE 3HAUEHHS;

+b (hikcyBaHHS OCTAaHHbOrO CNOBA Ha CBOIW NO3MLiT) — AKIO 33a4aHO NPM 3MiHi +b, To 3adikcyBaT OCTaHHE CNOBO, iHaKlle Gyae
BUKOPUCTaHE NonepeaHE 3HAUEHHS;

+1 (un BUBOANUTM 3HAUEHHA BNACTUBOCTEN, Yl NMLIE PAAOK) — AKLLO 33AaHO0 Npu 3MiHi +, To 6yae BUBeAEHO Nulle pAAoK, iHakwe byae
BMKOPUCTaHe nonepeaHe 3HaueHHs (y peKypcUBHOMY PeXUMi LAl 3MiHA Mano Ha Lo BMINBAE);

nepwnin aprymeHT — SIKLW,0 3aaHO HOBUI NepLINN apryMeHT, To 6yae BUKOPUCTAHUN BiH, IKW,O Hi — TO NONepeaHE 3HAYEHHS;
WX-aprymeHT — SIKLLLO0 33/1aHO HOBMI, TO 6yae BUKOPUCTaHe HOBE 3HAUYEHHS, iHaKIle — NonepeaHE 3HAYEHHS;
+s (pexxnm SaaW) — AKL,0 3a4aHO HOBE 3HAUEHHA, 6ye BUKOPUCTAHe BOHO, iHaKLIe — NonepeHE 3HAUYEHHS;

HaTypanbHe uncno nicna +s (KinbKicTb BapiaHTiB po3noainy B pexumi SaaW, ckinbku pasis noTpi6bHO 6yae 3aAaBaTil 3HAUEHHA) —
AKLL0 3alaHe +S AK HOBWIA NapameTp, To 6yae BUKOPUCTaHE UMCAO MiC/s HbOTO, iHaKIle — nonepeaHeE 3HaUYeHHS;

+d (umMTaHHA TpUBanocTen 3i cBoro anny) — AKLLO 3a4aHO HOBe 3HaUeHH#, TO 6yae BUKOPUCTAHE BOHO, iHaKLIe — nonepeHeE 3Ha-
YEHHS;
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- +v(pneTanisauia y pexxumi KinbKox BNacTUBOCTEN) — AKLLO Y PEXUMI KiflbKOX BNACTUBOCTEN 3alaHe HOBe 3HaueHH#, 6ye BUKOpPUCTaHe

BOHO, iHaKle — nonepegHE 3HAYEHHA.

Micna nepworo nntoca 3a4aeTbca HaTypanbHe unucno Bia 0 A0 7, AKe BU3HAYAE, AK 6yAyTb 3MiHOBATUCA (UM He 6YayTb) HACTYMHI rpynu

aprymeHTiB y Tabnuui (1 03Hauae, wo 6yae BUKOPUCTaHe HOBE BBeeHe 3HaueHHs, 0 — 1o 6yae BUKOPUCTAHE NonepeHe).

BeBepeHe uncno

[0]1/2]3]4]5]6]7

args02 (+m ...-m) o[1[1[1][1]0]0]0O
args2 (yci aprymeHTn, AiKi onucaHi nepea tabnuuew) |0 [1[1[0[0[1[1]0
pairwisePermutations 0O[1[{0|1T/0[1]0|1

AKLWOo 6aXaeTe TOUHO BUKOPMUCTATX HOBI 3HAUEHHS PEXUMY KilbKOX BNACTUBOCTEN YW OAHIEN, YCi BULLEONUCAHI He B TabNWLLi 3HAUEHHS, |
PEXUMU HEMOBHUX MHOXWUH NepecTaHOBOK (4M HaBMakKu, nepenTy Bif HEMOBHOI 40 NOBHOT), TO NIC/A + AK YMCNO NOTPIGHO BKa3aTy 1, AKLLO

6aXaeTe, W06 XOAHI HOBI 3HAYEHHA He 6yNKn BUKOPUCTaHi — To 0. IHWIi Yncna MoXKHA 3pO3yMiTi 3 Tabnuu,.

WX aprymeHT

AKuo Bu cepea BNacTUBOCTEN BUKOPUCTOBYETe “W” a6o “X” cepito (abo 06maBi), TO AN HUX MOXHA 3a4aTN OKPEMMUIN APTYMEHT, AKUIA Mae€ no-
unHaTUCA 3 “+X” 3 HACTYMHMM 3anNUCOM [BOX [OAATHIX uMcen noAasinHoi TouHocTi (Tuny Double), 3’eAHaHMX NigKpecneHHAM. Hanpuknag, +x

2.345_0.45676237876. AKLLO LLe apryMeHT He 3aa4aTu, To 6yae BUKOPUCTAHUN apryMeHT 3a 3aMOBUYBaHHAM +x 2.0_0.125.
3BepHiTb yBary, nounHatum 3 Bepcii 0.16.0.0, Tenep MiX +X Ta Ynciamm € Npoobin, paHiwe NOro He 6yno.

MepLue Yncno NoABINHOT TOUHOCTI 6ye BUKOPUCTAHE AK MHOXHUK (UM AiNbHUK Y BUNAAKY HECMiBNafiHHA) | HANGiNblue BNINBAE HA 3HAUEHHS
BNACTUBOCTI, CTOCYETbCA HANBAXMNUBILWINX CKNaAiB y cToni (pUTMiuHIN rpyni); HAaTOMICTb ApYruii 6yae BUKOPUCTaHUIA abo nule Ana 36inbleHHA
3HAUEHHA BNACTUBOCTI NPW CMiBNaAiHHI MEHL 3HAYUMUX AOBXUH cKnaaiB y ctoni (putmiunin rpyni) (wo signosigae “w” cepii), abo Takox i ana

u.,n

6inblu cknagHol dhopmm nosefiHku (“x” cepis).

binbwe getanen MoxHa no6aunTu y po3gini Tunu BNacTUBOCTEN.

Pe)XXuM BUKOPUCTAHHSA KiNlbKOX fxepen

AKL,0 cepen aprymeHTiB KOMAHAHOIO pAAKa nepea yKpaiHCbKUM TeKCTOM (UM 3aMicTb HbOro) abo MicNa HbOro 3a4aTy rpyny aprymeHTiB y o6pam-

NeHHi

+t {gBo3HauHe uucno}l ... "t
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TO Nporpama npauoBaTMe 3 BUKOPUCTAaHHAM pPeXumy KifbKox mxepen. 3aMiCTb TPbOX KPanok MOXHa BKa3aTu apryMeHTH.

MoBeaiHKa Nporpamu BiApPi3HAETbCA ANA BUMNAAKIB NONAPHUX NepecTaHoBOK ([IUB. PeXkMm nonapHMX nepectaHoBOK, 33ja€TbCA ApPryMeHTOM
KOMaHAHOro paaka «+p [1um 2]») Ta NOBHOI MHOXUHW NepPeCcTaHOBOK.

Y nepwomy BUNagKy nicns +t nporpama ouikye ogHe 3 uucen 10, 11, 20, 21, 30, 31, 40, 41, 50, 51, 60, 61, 70, 71, 80, 81, 90, 91, ae 0 sk gpyra uudpa
BKA3ye, WO Nporpama psaKy 3 KOXHOro Jxepena He 6yae 3'e4HyBaTV B O4WH PAAOK Nepea nofinoM Ha YaCTMHU ANS aHani3y Ta NepeTBOPEHHS,
a 1 Tam e 03Hauae, Wo Nporpama cnovaTky 3'€4HaE YCi PAAKN KOXHOFO J)Xepena B OANH PSAAOK, @ MOTIM 3aCTOCYE A0 HbOMO NOAIN Ha YaCTUHM.
Nepwa umndpa (AKWo He piBHA 1) 03HAYAE KiNbKICTb CMiB Y KOXHOMY pAAKY (KPiM OCTaHHbOMO) Y KOXHOMY [yKepeni, AKi 6yayTb cKnaaaTyi HOBI
PAAKM ANA aHanisy. Ko nepwa undpa pisHa 1, To e eKBiBaneHTHO 10 (MakcUManbHa KinbKiCTb CNiB ANA LbOro pexumy).

Y apyromy Bunagky nicnsa +t nporpama oudikye ogHe 3 umcen 20, 21, 30, 31, 40, 41, 50, 51, 60, 61, 70, 71. 3HAU€HHSA IX aHaNOriYHe 4O NepPLIOro
BUMAAKY.

Ha Mmicui TpbOX KpanoK MOXHa BKa3aTu WAsxu Ao annis 3 yKPalHCbKUM TEKCTOM, AKUN 6yae BUKOPUCTAHUWA AN aHanisy. AKWo 3anmwmnTu
MOPOXHIMU Li TPW KpanKu, To nporpama éyae 3anuTyBaTh KOXXHUN HOBUIN PAAOK Y HECKIHYEHHOMY LMKAi Yy KOPUCyBaua, a Aani onpauboByBaTume
MOrO 3riAHO YCiX IHWMNX apryMeHTiB. MOXKHA TaKOX Yy TAaKOMy BUNAAKY Nuwe BKasatu +t i ABouucpose umcno.

CnpobyinTe, HaNpuknag, Taki BapiaHTu:

lineVariantsG3 +r 3 w02 +t 70 "sadok.txt” "other_poem.txt” "just_text.txt” "t
lineVariantsG3 +r 3 w02 +t 70
lineVariantsG3 +r 3 w02 +f "file_for_saving.txt” +t 50

[le OUiKYETbCSA, L0 BKa3aHi B paMmKax
+t ... "t
dannu icHytoTb (Nporpama irHopye dannu, aki He BAaN0Ca NpounTaTh).

Llen pexxmm TaKoX HECYMICHUIN 3 06MeXeHHAMM (+a ... -a), Kpalle 3amMiCTb HUX 3aCTOCOBYBATY PEKYPCUBHUN PEXUM.
3BepHiTb yBary, o B HOBIN Bepcii nporpamu (3 0.16.0.0) 3HAK MHOXEHHA 3MIHEHUI HA +, MDXK NepLIXM apryMeHTOM Ta YUCNIOM € NPO6in.

JloAaTKOBi 3HAYEHHS

MounHatoum 3 Bepcii 0.19.0.0 nakety phonetic-languages-simplified-examples-array, € MOXNUBICTb BUKOPUCTATU CNeLiaNbHi 4OAATKOBI 3HAY€EH-
HA AN1S NOKpaLleHHs BUBOAY ANa 6araTboX BNACTUBOCTEN. YCi BOHM 3a4al0TbCsA 3aAaHHAM Y BNACTUBOCTI cepef NiTep TaKoX aHMincbKi nitepu 'G’
(BoHa 6yna paHile 3ape3epBoBaHa) Ta cneuianbHUM POPMATOM UMC/IOBOro aprymeHTa Ao Hel. BOHM MaloTb 0CO6/1MBe 3HAUEHHS, AIKe CYTTEBO
BiAPI3HAETbCSA Bif 3arafibHOI CXEMU 06UUCTIEHD.
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MoeTnuHuN pAROK

Po3rnaHemo npuknaa, AKWii MOKasye, Lo € AOLiMbHICTb 3aCTOCYBAHHSA TaKUX A0AATKOBUX 3HAYEHD.
AKwo By 36epexeTe TeKCTOBUIA hain 3 TEKCTOBOK iHPOPMALLIEI 3i CTOPIHKM 56.CSV Mig Ha3BO 56.csvy pobouomy KaTtanosi (nanui) (tam, ge
Bu 3HaxoauTeca B TEPMiHasi UM KOHCONI) i BUKOHAETE KOMAHAY:

lineVariantsG3 +d 56.csv 11 HI32 BecHa yxe npuiwna i cniB NTaWoOK NyHa€E 3BiAycinb
0

NTAWOK MpuWiWNa yxe BeCHa 1cniB NyHa€e 3BiAgycinb
Infinity

Infinity

MIYHA€E NTaWOK yxXe 1cniB npuAwna BecHa 3Biaycinb
Infinity

Infinity

NYHA€E MNTAWOK BeCHa 1cniB npuiwna yxe 3B1AyC1nb
Infinity

Infinity

MIYHA€E npunwna yxe BecCHa NTawWoK icniB 3Biaycinb
Infinity

Infinity

3B14YyC1nb NTAWOK yXe 1CnNiB npuuwna NyHa€E BecCHa
Infinity

Infinity

3B1AyC1Nb yXe Npunwnia NyHAa€e 1CniB NTAWOK BeCHa
Infinity

Infinity

npuuwna nyHae 3B1AyCiNnb yXe 1cniB NTaWlOK BecHa
Infinity

Infinity

yXe npuiwna 3Bigycinb icniB BecCHa NTAWOK NYHAE
Infinity

Infinity

yXe BeCHa 3BiAycinb icniB npuuwna NTAWOK NyHAE
Infinity

Infinity

BeCHa NTAaWOK 3B1lAYyClnb Npuuwna 1CN1B yXe NyHaE


https://web.archive.org/web/20220610171812/https://raw.githubusercontent.com/OleksandrZhabenko/phonetic-languages-data/main/0.20.0.0/56.csv
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Infinity
Infinity
NTAWOK NpuAwna 3B1AyClnb 1CN1B yXe BeCHa NyHaeE
Infinity
Infinity
3B1AyCiNb BeCHa NTAWOK MNpuAWIa yxe 1CniB NyHaE
Infinity
Infinity
BeCHA NTaWOK 3BiAycinb MNpuuwna yxe icniB nyHae
Infinity
Infinity
npuuwna NTAWoOK 3B1AYC1lAb yXe 1CN1B BeCHa NyHAE
Infinity
Infinity
yXe NTawoK 3BiAycinb icniB BecHa npuuwna nyHae
Infinity
Infinity
yXe BeCHa 3B1lAycCinb 1CNiB NTAWOK Mpuuwna fyHae
Infinity
Infinity
NTaWOK 1cniB BeCHa 3B1AyCinb yxe npuiwna nyHae
Infinity
Infinity
NTAWOK 1CN1B BeCHa 3B1AYyC1Mb NyHA€E npuuwna yxe
Infinity
Infinity
3B1AyCiNb NTAWOK BeCHa 1CNiB Mpuuwna NyHae yxe
Infinity
Infinity
3B1AyCcinb BeCHa NTAWOK MNpuilia NyHaeE 1cniB yxe
Infinity
Infinity
NTAWOK Npuuwnia NyHa€ 3B1lAYyClNb BeCHa 1CMN1B yxe
Infinity
Infinity



BeCHa 3B1AyCiNnb yxe NyHAa€E npuuwna 1CniB NTaWoK
Infinity
Infinity

yXe NyHa€ BecCcHa 3BiAgycinb npuiwna icniB MTaWoK
Infinity
Infinity

npuuwna 1cniB yxe 3B1AYC1Mb BeCHA /IyHA€ NTAWOK
Infinity
Infinity

icniB npunwna 3B1iAyCinb BeCHA YyXe NYHA€E NTaloK
Infinity
Infinity

NYHAE MNTAWOK YyXe BeCHa 3B1lAyClnb 1cCcniB npuuwna
Infinity
Infinity

NTaWOK 1cniB BeCHa 3BiAyCinb yxe NyHae npuuwna
Infinity
Infinity

yXe BeCHa 3B1lAycCinb 1CNiB NTAWOK NYHA€E Npuiuwna
Infinity

Infinity

BeCHa 1cniB yxe 3B1AyCinb NIYyHA€ NTAWOK Mpuiwna
Infinity

Infinity

icniB MNTaWoOK 3BiAyCiNnb BeCHa YyXe NyHa€E npuiuwna
Infinity

Infinity

BeCHa 3B1AYyC1Mb yXe NyHA€ NTAWOK Npuuwnia 1icnis
Infinity

Infinity

yXe NyHa€E BecHa 3BiAyCcinb nTawok npunwna icnie
Infinity

Infinity

NTAWOK NpuAwnia NyHae 3B1lAYC1lNb yxe BeCHa 1CniB
Infinity
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Infinity

3B14YyC1nb Npuuwia BeCHA yXe MNTaWoK NyHa€e 1icnis
Infinity
Infinity

icniB 3BiAyCciNnb BeCHA yxXe NTAWOK NYHAE MNpuinwna
1764427020228361200000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000.000
0
1764427020228361200000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000.0000

1cniB 3B1AYC1/b yXe BeCHA MTAWOK NyHA€E npuuwna
1764427020228361200000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000.0000
1764427020228361200000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000.0000

icniB NyHa€ yxe NTaWoK npuuwna 3BiAycinb BecHa
2852865825013534400000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000
2852865825013534400000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000

icniB NyHa€ BeCHa MTAWOK Mpuiwna 3BiAycinb yxe
2852865825013534400000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000
2852865825013534400000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000

BECHA NYHAE YyXe NTAWoK npuiwna 3B1AyC1iab 1CniBs
2852865825013534400000000000000000000000000000000000000000000000000000000000000000000000000000000000000000



41

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000
2852865825013534400000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000

icniB 3B1AyCiNnb BeCHA yxe Mpuiwna NyHA€E NTaWoOK
2852865825013535800000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000.0000
2852865825013535800000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000.0000

1cniB 3B1AYC1/b yXe BeCHa Mpuuwna fyHAa€e NTaWoK
2852865825013535800000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000.0000
2852865825013535800000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000.0000

BeCHa icniB 3BiAyCinb yXe NTAWOK NYHA€E npunwna
1410551877965131300000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000.0000
1410551877965131300000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000.0000

1CcniB NyHa€E yxe npuiwna NTaWoK 3BiAyCinb BecHa
1568379573993462000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000
1568379573993462000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000

1CN1B /IYyHAa€E BeCHa Mpuuwia NTaWoOK 3B1AyClNb yxe
1568379573993462000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000
1568379573993462000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000

BECHa NYHAa€ yXe npuawna nTawok 3Bigycinb icnis
1568379573993462000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000
1568379573993462000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000

yXe BeCHa 3B1AyCiNnb MNTAWOK 1CMN1B NYHA€E npuuwna
6465731112099177000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000¢
6465731112099177000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000¢
1CN1B MNTAWOK yXe MNpuuwna BecCcHa 3B1lAYyC1lMb NyHAE
1565358473191844000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000¢
1565358473191844000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000¢
1CN1B yXe BeCHa Nnpuiwna NTawoK 3B1lAYC1lMb NYyHAE
3988595503117031400000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 .
3988595503117031400000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 . ¢
BEeCHa yxe 3B1lAyC1Mb npuuwna 1CnilB SIyHA€ NTAWOK
1530005796608731600000000000000000000000000000000000000000000000000000000000000000000000000000.0000
1530005796608731600000000000000000000000000000000000000000000000000000000000000000000000000000.0000

BeCHA yXe 3BiAycinb NTAWOK icniB NyHae npuuwna
50135229987524660000000000000000000000000000000000000000000000000000000000000000000.0000
50135229987524660000000000000000000000000000000000000000000000000000000000000000000.0000

Akwo Bu BkaxeTe 12 (@60 6inblue) rpyn 3amictb 11, TO OTPUMAETE Lie BeNNUE3HY KiNbKiCTb BapiaHTIB 3i 3HaueHHaM + 0.0
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Benuki 3HaueHHs 03HauaoTb (Ha npotueary 4o 0), WO Nporpama 3Hamna BapiaHTy, AKi 4a0Tb 6iNbll KOTEPEHTHUA PUTMIUHUIA MAMIOHOK i
BMBEeNa IX Ha eKpaH.

Ane sKwWwo By 3axoueTe "BpyuHy” NigibpaTn napameTp 4, AKWI AaB TaKM pe3ynbTaT, TO Le NoTpi6bHO byae pobuTn BpyuHy, abo 3aCTOCOBYBaTH
[AO0AATKOBE MPOrpamyBaHHS, WO MOXe 6yTU He3pYyYHUM ANS KiHLEeBOro KOpucTyBaya, SAKMN Yn sika He nporpamye. HatomicTb, akby By mornu
y3ATW YCi Ti 3HaUeHHA, AKi, Hanpuknag, 6inbwe 1 (4 1000), TO OTPUMANK came Taki AaHi, AK HABEAEHO.

3abiratoun Hanepea, CKaxy, o 3 Bepcii 0.19.0.0 ue MOXHa 3pO06UTN HACTYMHUM YNHOM:

lineVariantsG3 +d 56.csv +m GHI32 01 HI32 20000 -m BecHa yxe npuuwna 1 cniB NTaWOK NyHAa€E 3BiAycinb
0

BeCHa 3BblAyCblNb yXe NyHauWe nNpuuwnia 1CNblB NTAWOK
BeCHa 3BblAyCblNb yXe NyHanWe NTAWOK Npuuwna icnbis
BEeCHa yXe 3BblAyCbinb npuAwna icnbiB NyHanWe NTAWOK
BeCHa YyXe 3BbilAyCbiNb NTAWOK 1CNbiB NyHaWe npuuwna
BeCHa 1cnbiB 3BbiAyCbiNb yXe NTAWOK NyHanWe npuuwna
BeCHa NTawor 3BblAyCblAb NpuUWIA yXe 1CNblB fyHawue
BeCHa NTawor 3BblAyCblAb NpuAWIa 1CNblB YyXe fyHane
BeCHa 1cCcnblB yXe 3BblAyCblfb MyHaWe NTaWOK npuunwna
BeCHa JflyHaWe yxe npuawna ntawor 3BbiAycbinb icnbis
BeCHa NyHaie yxe NTAWOK Mpuiwna 3BblAayCbinb icnbis
3BblAYyCblNb BeCHA NTAWOK MNpuuWAa NyHanWe 1CNblB yxe
3BblAYyCblNb BeCHA NTAWOK MNpuUWAA yxe 1cnblB NyHaue
yXe BeCHa 3BblAyCblfb NTAWOK 1CMbiB NyHanWe npuuwna
yXe BeCHa 3BbiJyCbifb icNbiB NTaWOK NyHauWe npuiuwna
yXe BeCHa 3BblAyCbifb 1CNblB NpUAWIA NTAWOK yHaune
yXKe BeCHa 3BblAyCblfb 1CMblB NTAWOK NpuAwIa nyHaue
3BblAYCblNb NpuMWAA BeCHA YXe NTAWOK AyHauWe 1CNbilB
3BbilAlyCbiNb NTAWIOK BeCHa 1CnblB npuuwna nyHame yxe
icnbiB 3BbiAyCbiNb BeCHa yXe npuuwna nyHane NTaWOK
icnbiB 3BbiAyCbliNb BeCHA YyXe NTAWOK NyHale npuuwna
yXe nyHane BeCHa 3BbiAyCbifb Npunwnia icnbiB NTAWOK
yXe fyHaWe BeCHa 3BblAyCblflb MTAWOK Npuiwna 1Cnbils
NTAaWOK 1CNblB BeCHa 3BblAYyCbiNb NyHaWe npuuwna yxe
NTallOK 1CcnbiB BeCHa 3BbiAyCbiNb yxe NnyHane npuunwna
NTAWOK 1CNbiB BeCHa 3BblAyCbifNb YyXe nNpuiwna nyHane
icnbiB NyHale BeCHa MNpuuwna NTawor 3BbilAyCbiNb yXe
1cnblB NyHane BeCHa NTAWOK MNpuuwna 3BblAYyCblfb yXe
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icnblB yXe BeCHa Mpuiwna nTawor 3BblAyCbinb NnyHawne
NyHane NTAWOK BeCHa 1CnNblB npuuwnia yxe 3BblAyCblNb
icnblB 3BblAyCblNb yXe BeCHa Npuuwnia nyHane NTaWOK
icnbiB 3BblAyCbiNb yXe BeCHa NTAWOK fyHane npuunwna
icnbiB npuAwna 3BbiAyCcbinb BeCHA yXe NyHanWe NTaAWOK
icnbilB NTawor 3BbiAyCbifib BECHA yXe NyHanWe npuuwnia
NyHane NTAWOK YyXe BeCHa 3BblAyCblAb 1CNblB npuuwna
NyHaWe nNpuiwia yxe BeCHa NTAaWoOK 1cnblB 3BblAycCbinb
NTAaWOK NpuMWIa yxe BeCHa 1cnbiB NyHaWe 3BblAyCbinb
yXe npuuwna 3BbiAyCblNb 1CnNbiB BeCHA NTAaWOK NyHaue
yXe nTawor 3BbiAyCbinb 1CnNbilB BeCHa Mpuiwna nyHaue
NTAWOK Npuuwnia nyHauwe 3BblAyCblflb BeCHa 1CNblB yxe
npunwna 1icnblB yXe 3BblAyCblNb BeCHa NyHaue NTAWOK
icnblB NTAWOK YyXe Npuiwia BeCcHa 3BbiAyCbinb nyHane
npuiwna nTawor 3BbiAgycbinb yXe icnbiB BecHa nyHane
NTAWOK NpuAwna 3BbiAayCbinb iCNbiB yXe BeCHa J/yHaie
NTAWOK NpuuwIa nyHaume 3BblAyCblfb yXe BeCHa 1CNbilB
NyHane NTAWOK YyXe 1CNblB MNpuuwna BeCHa 3BblAyCblNb
3BblAYCblNb YyXe nNpuuwna nyHanWe 1CNblB NTAWOK BeCHa
3BbiZlyCbiNb NTAWIOK yXe 1CNblB MNpuuwna NyHane BecHa
npuuwna nyHane 3BbiAyCblNb yXe 1CNbiB NTaWOK BecCcHa
icnblB NyHae yxe npuawnia nrTawor 3BblAyCbiNb BecHa
1CNblB NyHawe yxe NTAWOK NpuAwia 3BblAYyCblfb BeCHA

Mpu LbOMY NPaBMNO, LWLO BULLE Y BUBOAI Bio6paxatoTbCs Ti BapiaHTK pAAKa, AKi MaloTb BULLE 3HAUEHHS BNACTUBOCTI, He Ai€.

lineVariantsG3 +r +d 56.csv +u 01 GHI32 BecHa yxe npuawna 1 cniB NTaWoOK NyHAa€E 3BiAycinb

NTAWOK NpuUAWMIa yxe BeCcHa icnbiB NyHane 3BbiAyCbifnb
NyHanWe NTAWOK yxe 1cnbilB npuuwna BecCHa 3BbiAyCbinb
NyHane NTAWOK BeCHa 1CMNblB Mpuuwna yxe 3BblAyCbifb
NyHaWe nNpuiwia yxe BeCHa NTAaWOK 1cnbiB 3BbilAycCbinb
3BbiAlyCbiNb NTAWIOK yXe 1CNblB Npuuwna NyHane BecHa
icnbiB NyHawe yxe NTAWOK NpuAwna 3BblAyCbiNb BecHa
3BblAyCbiNb yXe npuuiwna nyHarWe 1CnNbiB NTAWOK BeCHa
npuuwna nyHane 3BblAyCblNb yXe 1CNblB NTAWOK BeCHA

coNOOULT PP WINNEOS



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

icnblB NyHae yxe npunwnia nTawor 3BblAyCbiNb BecHa
yXe npuuwna 3BblAyCblfb 1CNblB BeCHA MTAWOK
1CcnNblB yXe BeCHa npuuwna ntawor 3BbiAyCbinb
yXe BeCHa 3BbiAyCbinb icnbiB npuuna NTAWOK
BeCHa NTawor 3BbiAyCbinb nNpuiwnia 1CnblB yxe
NTAWOK MpuAwna 3BblAyCbiNb 1CNblB yXe BeCHa
3BblAYyCblNb BeCHA NTAWOK MNpUUWAA yxe 1cnbis
BeCHa NTawor 3BblAyCbllb NpuuwIa yxe 1CMblB
npuiwna nTawor 3BbiAgycCcbiNnb yxe 1cnbiB BecHa
yXe nTawor 3BbiAgycbinb icnbiB BecHa npuunwna
yXe BeCHa 3BblAyCbifb 1CNblB NTAWOK MpuUMAWna
NTAWOK 1CNblB BeCHA 3BblAyCbl/fb YXe MNpuiuwna
1CNblB MNTAWOK YyXe npuuwna BecCHa 3BblAyCbilnb
NTAaWlOK 1CNblB BeCHa 3BblAyCbiNb NyHaWe npuiwna yxe
3BbiZlyCbiNb NTAWIOK BeCHa icnbiB npuuwna nyHame yxe
icnbiB NyHane BecCHa NTAWOK MNpuuwna 3BblAyCbinb yxe
1CcnNblB NyHaue BeCHa Npuuwna nTawor 3BblAYyCblb yXe
3BblAYCblNb BeCHA NTAWOK MNpuMUWAA NyHanWe 1CNblB yxe
NTAWOK NpuAwnia nyHane 3BblAyCbiflb BeCHa 1CNblB yXxe

BeCHa 3BbiyCbinb yxe nyHaume npuunwna
yXe nyHale BeCHa 3BbigyCbinb npuiwna
BeCHa yxe 3BblAyCbiNb npuiwna icnbis
npuniwna 1cnblB yxe 3BblAyCblNb BeCHa
icnbiB 3BbiAyCbifNlb BECHA YyxXe npuunwna
icnbiB 3BbiAyCbiNb yXe BecCcHa npuunwna
icnbiB npuiwna 3BbiAyCbiNnb BeCHa yxe

BeCHa yXe 3BblAyCbiNb NTAWOK
yXe BeCHa 3BblAyCbl/b MTAWOK

icnbiB
icnbis

NMyHaWe NTaWoK yXe BeCHa 3BblAyCbifb
NTalWlOK 1CcnNblB BeCHa 3BbiAyCbinb yxe

yXe BecCHa 3BbiAycbinb icnbisg
BeCHa 1cnbiB yxe 3BblAycCbinb
BeCHa 1CNblB 3BblAyCbl/b YyXe
1cnblB 3BblAyCblNb BEeCHA Yyxe
icnbiB 3BbiAyCbiNb yXe BecCHa

NTaWoK
nyHamne
NTawWwoK
NTawWwoK
NTaWoK

icnbiB
icnbiB
nyHaune
nyHaune
NnyHaune
NnyHaune
NnyHaune
nyHaue
nyHaune
icnbis
nyHaune
nyHaune
NTaWoK
nyHaune
nyHaune
nyHaune

nyHaune
nyHaune
nyHaune
nyHaue
nyHaune
nyHaue
nyHaune
nyHaue
nyHaune
nyHaune
nyHaue
nyHaune

NTAWoK
NTaWoK
NTAWoK
NTaWoK
NTaWoK
NTaWoK
NTAWoK

npunwna

npunwna
npunwna
npuuwna
npunwna
npunwna
npunwna
npunwna
npunwna

45



46

L icnbiB NTawor 3BbiAyCbinb BeCHA yXe NyHane npunwna
45 BeCHa /lyHauhe yxe NTaWoK npuiwna 3BbliAyCbinb 1CnNbiB
46 BeCHa 3BblAyCblNb yxe NyHanWe NTAWOK MNpuuwna 1cnbis
47 yXe nyHale BeCHa 3BblAyCbiNnb NTaWoOK Mpuhwna icnbis
48 NTAaWoOK npuiwna nyHane 3BbiAyCbiNnb yxe BecHa icnbiBb
49 BeCHa NyHaie yxe npuiwna nrawor 3BbiAyCbinb 1cnbiB
50 3BblAYCblNb MNpuMWAA BECHA YXe MNTAWOK /yHane 1CMNbilB

Byab nacka, BKaxiTb BapiaHT (Axkun Bu 6axaeTe, wWo6 BiH CTaB pe3ynbTylouuM PAAKOM) 33 MOr0 HOMEPOM.

1

AKuo 6axaeTe 3anyctutu nporpamy (dyHKUiWO) peKypCUBHO, 3MiHWWUM CMOMYyUYeHHA CNiB Ta 6ykB, BBeAiTb TYyT
3aK0J0BaHMN pAAOK iHTepnpeTaTopa. AKWO 6axaeTe He BukopucToByBaTu nporpamy (yHKUiW) peKypcusHO,
NPOCTO HaTUCHiTb Enter.

23
1 NTaWOK NpuuwnayxeBecHa icnbiB NyHauwe 3BbiAyCbifb
2 NnyHane npuuwnayxeBecHa MNTaWOK 1cnbiB 3BbiAyCbifnb

Byab nacka, BKaXiTb BapiaHT (Akun Bu 6axaeTe, wob BiH cTaB pe3ynbTywuuM PAAKOM) 3@ WOro HOMEPOM.

1

Akwo 6axaeTe 3anyctutu nporpamy (DyHKUiW) peKypCMBHO, 3MiHWOWYM CMOMYyUYeHHA cniB Ta 6yKB, BBeAiTb TyT
3aK0A0BaHUN PAAOK iHTepnpeTaTopa. fAKwo 6axaeTe He BMKOpuUcToByBaTu nporpamy (dyHKuil) pexkypcusHo,
MPOCTO HAaTUCHiTb Enter.

021

1 NnyHane npuuwnayxeBecHanTaWoOK 1CNblB 3BblAyCblnb

Byab nacka, BKaxXiTb BapiaHT (Axkun Bu 6axaeTe, wWob BiH CcTaB pe3ynbTyWUUM PAAKOM) 3a WOro HOMEPOM.

1

Ao 6axaeTe 3anyctutu nporpamy (DyHKUiWO) peKypCUBHO, 3MiHWWUM CMOMYUYEHHA CNiB Ta 6YyKB, BBeAiTb TYyT
3aKOA0BaHUN pPAAOK iHTepnpeTaTopa. AKuWo 6axaeTe He BukopucToByBaTu nporpamy (dyHKUiW) peKypcuBHO,
NPOCTO HAaTUCHiTb Enter.

NnyHane npuuwnayxeBeCcHanTaWoOK 1cnbiB 3BblAyCbinb

Tak MOXHA NPOMNOHYBaTV TakMN PAJOK:
NyHae: "Mpuiwna y)xxe BecHa ntawok”, — i cnisB 3Bigycinb
(noTpi6HO AoAaTw, WO NOTPi6eH NeBHUIN piBeHb 06Pa3HOro MUCTEHHS Ta aCOLIaTUBHOCTI ANA PO3YMiHHA TaKOro psaakKa).
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AKLLO NOAMBUTIACA HA NMOYATKOBMIN BUBIA, TO Le 6yB 4 pafoK. Ane BiH Mir 6yTu i 50, nporpama He BNOPSAKOBYE Y TAKOMY pexumi faHi, ane
3amicTb 5040 BapiaHTIB Ha nepLIOMy eTani NPonoHye nuiie 50 (untaTy yci He NOTPIGHO, B3arani Kaxyuu), a Aani 3HAYHO MeHLIe.

Baymnuemim untay nomiTuTb, WO PAAOK BUALIOB 6Aarato3HauYHNN, OCKINIbKM HE MOXHA OAHO3HAUYHO CKa3aTu, UMK CMiB, | YNEID € NPSAMA MOBa.
B3arani Kaxyuu, AKLLO TPUMATUCA NULle POHETUUYHUX BNACTUBOCTEN, TO Lie 36i/bLIYE MOXIMNBICTb CKNAAATW TaKi PAAKK, aNne XX MOXHA | He CTPOro
TpumaTtuca poHeTUYHUX BNACTUBOCTEN, TOAI HA MEBHOMY eTani MOXXHA 06paTy TOW BapiaHT, AKUNA KpaLLUn came 3i CMUCTOBOI TOUKM 30pY.

Lle oguH npuknaga.

lineVariantsG3 +r +d 56.csv +u 01 GHK32 BecHa { yxe / Bxe } npuiwna i cnis nTawok { nyHae / 3Byuntb } \

3Bigycinb

0

1 nTawor 3BYyuMTb 1CMblB BXeMpuuwna BecCHa 3BblAyCbifb
2 NTAaWlOK 1CNblB 3BYYUTb BXENnpuuwia BeCHa 3BblAyCbinb
3 NTawor 3BYUMTb BXenpuiuwna icnbiB BecCHa 3BbilAyCbifb
4 nTawor 3BY4YUTb BXenpuuwna BeCHa 1cCnNbiB 3BblAyCbinb
5 NTAWOK BXeMnpuuwna BeCHAa 3BYUMTb 1CMblB 3BblAyCbifb
6 NTAWOK BXenpuuwna 3By4Ynab 3BblAYyCbllb 1CNblB BeCHA
7 3BbiAlyCbiNb BeCHa BXenpuuwna icnbiB NTaWoOr 3BY4YUTb
8 3BbiZlyCbiNb BeCHa NTAWIOK BXenpuiuwna icnbiB 3BY4YUTb
9 NTAWOK BXenpuuwna BecCHa 3BblAyCbilflb 1CNbiB 3BYUYUTDb
10 3BblAYCblNb NTAWOK BeCHAa 3BYYNTb 1CNblB BXenpuuwna
11 nTawor 3ByuuMAb 3BblAyCblNb 1CNblB BeCHa BXenpuuwna
12 3BbilAlyCbiNb BeCHa 3BYUYWTb BXenpuuwna icnbiB NTalWoOK
13 3BbiZlyCbiNb BeCHa 3BYUWTb 1CMNbiB BXenpuuwna nTalwok
14 3BYUYNTb NTaAWOr 3BblAyCblNb BXenpuuwia BecCHa 1CnbiB
15 nTawor 3BblAyCblfb 3BY4YUTb BXEMpuUMwWIa BecCHa 1CnNbiBs
16 NTAWOK BXenpuuwna BeCHa 3By4yuAb 3BblAyCblNb 1CNbiB
17 nTawor 3BblAyCbiNnb BXenpuuwna 3BY4YUTb BeCHa 1CnbiB

Byab nacka, BKaxiTb BapiaHT (Axkun Bu 6axaeTe, wWob BiH CcTaB pe3ynbTyWUUM PAAKOM) 3a WOro HOMEPOM.

1

Akuo 6axaeTe 3anyctutu nporpamy (dyHKUi) peKypCUBHO, 3MiHWKWUM CMONyyYeHHA cniB Ta 6ykB, BBeAiTb TyT
3aK0/l0BaHMN pAAOK iHTepnpeTaTopa. fAKWo 6axaeTe He BuKopucToByBaTu nporpamy (dyHKUilW) peKypcuBHO,
NPOCTO HAaTUCHiTb Enter.

012

1 BeCHa 3BblAyCbifib NTAWOr3BYYUTb BXenpuuwna 1CnbiB

2 NTAWOr3BYYUTb 1CMNblB BXENpUUWIA BeCHa 3BblAyCblnb
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Byab nacka, BKaxiTb BapiaHT (axkuin Bu 6axaeTe, uwob BiH cTaB pe3ynbTyluMM PAAKOM) 3a MOr0 HOMEPOM.

2

Akwo 6axaeTe 3anycTutu nporpamy (dDyHKUiW) peKypCMBHO, 3MiHWWYM CMOMYyUYeHHA cniB Ta 6yKB, BBeAiTb TyT
3aK0[0BaHMN pAOOK iHTepnpeTaTopa. fAKwo 6axaeTe He BuMKopucToByBaTu nporpamy (dyHKUiw) peKypcusHo,
MPOCTO HAaTUCHiTb Enter.

021

(/ Bu Bkasanu BnactusocTi(icTb) Ta AianasoH(u) ANA HUX Taki, wo ANA AaHMX CNiB Ta ix cnonyyeHb BapiaHTis
Hemae. CnpobynTe 3MiHMTM napameTpu BUKAWKY nporpamu (6i6niotekun) /)

1 NTAallOK BeCHa 1cnbiB BXenpuiuwna nyHawWe 3BbiAaycbinb

2 NTAWOK 1CNblB BeCHA BXenpuiwna nyHame 3BblAyCbinb

3 BXENnpuuwna fyHaWe NTAWOK 1CNblB BeCHa 3BblAyCblfib

4 fMyHaWe BeCHA BXenpuuwnia icnblB nTawor 3BblAyCblfb

5 NTAWOK BXenpuuwia BeCHa NyHane 1cnbiB 3BbiAycCbinb

6 BXENnpuulna nyHanWe NTAWOK BeCHa 1cnbiB 3BbiAyCbifb

7 3BbiAyCbiNnb NyHaiWe NTaWoOK 1CNblB BXeNpuuluia BecHa

8 nTawor 3BblAyCblMb BXenpuuwaa AyHanWe 1CNblB BeCHA

9 NTAWOK BXenpuuwna nyHawe 3BblAyCbl/b 1CMblB BeCHA

10 3BblAYyCblNb BeCHa NTAWOK BXenpuuwna icCnbilB NyHane
11 NTAWOK BXenpuuwna BeCHa 3BbiAycCcbiNnb icnbiB NyHaue
12 3BbiAyCbiNnb NyHaWe NTaWOK 1CNblB BeCHa BXenpuuwia
13 nTawor 3BbiAyCbinb NyHanWe 1CnbiB BeCHa BXenpuuwna
14 NyHane 3BblAyCblNb BXenpuuwia 1CNblB BeCHa NTAaWOK
15 BXenpuiwna 3BblAyCblNb /yHaWe BeCHa 1CNblB MTaWOK
16 3BbilAlyCbiNnb NyHane NTAWOK BeCHa BXenpuawna icnbiB
17 nTawor 3BblAyCbinb BXenpuiuwna BeCHa NyHane icnbis
18 nTawor 3BblAyCbiNb BXenpuiwna nyHane BecCcHa icCnbiBs

Byab nacka, BKaxiTb BapiaHT (Axkun Bu 6axaeTe, wo6 BiH CTaB pe3ynbTyluuM PAAKOM) 33 MOr0 HOMEPOM.

4

Ao 6axaeTe 3anyctutu nporpamy (dyHKUiWO) peKypCUBHO, 3MiHWWUM CMONyuYeHHA cniB Ta 6ykB, BBeAiTb TyT
3aK0J0BaHMN pPAAOK iHTepnpeTaTopa. AKWO 6axaeTe He BuKopucToByBaTu nporpamy (dyHKUiW) peKypcusHoO,
NPOCTO HaTUCHiTb Enter.

NMyHaWe BeCHA BXenpuuwna icnbilB nTawor 3BblAyCbifb
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nTawor 3BYy4YUTb MNpuiwNa BeCHa 1cnbiB yxe
yXe NTaWoK Mpuuwna BecCHa 3BYYWTb 1CNbiB
nTawor 3BYUYMTb MNPuUKWIA BeCHa yXe 1CnbiB
3BYUMTb NTAWOK NpuAWIa yxe BeCcHa 1icnbiB
BECHa 1CMNblB yXe MTawWor 3BYy4YuTb MNpuiwna

3BblAyCbinb
3BblAyCblnb
3BblAyCblNb
3BbiAyCbinb
3Bbigycbinb

npuiwna 3BblAyCbiNb NTAWOK 1CNbiB
nTawor 3BblAyCblNb NpuuwNa 1CnNbilBs
NTAWOK Npuiwna 1CnblB 3BblAYyCbinb
NTAWOK 1CNblB Npunwna 3BbiAyCbinb
NTAaWOK 1cnbiB 3BbiAyCbinb npuuwna
npuiwna nrTawor 3BbiAyCbinb 1cCnbiB
nTawor 3ByuuMAb 3BblAyCblflb 1CMbilB

3BYUYUTb YyXe
3BYUYUTDb YyXe
3BYUUTDb YyXe
3BYUNTb YyXe
yXe 3BYy4uTb
yXe 3BYUUTb
yXe npuiuwna

BeCHa
Be€CHa
Be€CHa
BeCHa
BeCHa
BeCHa
Be€CHa

npuuwna 3ByumAb 3BblAYCblNb 1CMblB yXe MTAWOK BeCHA
3BYUMTb MpuUiWIa MNTAWOK yXe 1cnblB 3BbiAyCbiNnb BecCHa
nTawor 3BblAyCbiNnb 3BYUWTb YyXe nNpunwna icnbiB BecHa

yXe 3BbiAycCbinb BecHa npuiwna icnbiB nTawor
npuuwna BecCHa 3BblAyCblnb yxe 1cnblB nTawor
npuuwna yxe 3BblAyCbl/b BeCHa 1cnblB nTawor
npuuwna yxe 3BblAyCblfb 1CMblB BeCHa nTawor
BeCHa icnbiB 3BbiAyCbinb npunwna yxe ntawor
NTAWOK 1cnbiB nNpuhwna BeCHa 3BbiAyCbiNb yxe
nTawor 3BbiAyCbinb npuniwna icnbiB BeCHa yxe
npuuwna 3BblAyCblb NTAWOK 1CNblB BeCHa Yyxe
npuuwna nTawor 3BblAyCblNb 1CNblB yXe BecCHa
BeCHA Mpuiwnia NTaWoK yxe 1cnbiB 3BbiAyCbifb
npuuwna nTawor 3BbiAgyCbiNnb yxe icnbiB BecCHa
Npuiwna BecCHa yXe nTawor 3BblAyCbiNnb icnbis
npuuwna yxe BeCHa NTawor 3BblAyCbllb 1CNbilB
npuuwna yxe nNTawor 3BblAyCblNb BeCHAa 1CNbiB
3Bb1lAyCbiNb NTAWOK yXe BeCHa 1CnbiB npuunwna
BeCHa icnbiB 3BbiAyCbiNb NTAWOK YyXe npunwna

3BYUUTDb
3BYUUTDb
3BYUUTDb
3BYUUTDb
3BYUUTDb
3BYUUTDb
3BYUUTDb
3BYUUTDb
3BYUUTDb
3BYUUTb
3BYUUTDb
3BYUUTDb
3BYUUTDb
3BYUUTDb
3BYUUTb
3BYUUTDb

BeCHA 3BblAyCbiNb 3BYUMTb MNTAWOK 1CNblB Npunwnia yxe
3BblAYCblNb NTAWOK BeCHAa 3BYYWTb 1CNblB Npuuwia yxe
nTawor 3By4YuAb 3BblAyCblNb 1CNblB BECHa Npuuwna yxe
NTAWOK 1CNblB Npunwna 3BbiAyCbiNb 3BYUNTb BECHA YXe
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36
37
38
39
40
41
42
43
bt
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

npunwna
npunwna
npunwna
npunwna
npuiwna
npunwna
npunwna
npunwna

3ByunAb 3BbiAyCbinb icnbiB BecCHa
BeCHa 3BYy4YMTb NTawor 3BbiAyCbinb
3BYUNTb BeCHa NTawor 3Bbigycbinb
3BYUMTb NTaWoOr 3BbiAyCbiNb BecCHa

NTAWOK YyXe
1CNblB yxe
1cnbiB yxe
icnbiB yxe
nTawor 3Byuuab 3BbiAycbinb icnbiB BecCHa

yxe

nTawor 3BbiAyCbiNb BeCHa 1CNblB 3BYUYUTb Yyxe
nTawor 3BblAYyCblfb 1CMblB BECHA 3BY4YUTb YyXe

3Bb1AYCblNb NTAWOK 1CNblB 3BY4YUTb BeCHA

yXe

nTawor 3BblAyCbiNb 3BYUWTb BECHA MNpuilia icnbiB yxe
NTawor 3BYUMTb BECHA Npuilia 3BbiAyCbinb icnbiB yxe

nTawor 3BbiAyCbinb npuiwna 1CnbiB 3BYUYUTb BECHA
NTAWOK NpuAWMa 1CNblB 3BblAYyCblAb 3BYUMTb BECHA

3BYUUTDb

3Bb1lAyCbiNb 3BYUUTb YyXe BeCHa npuunwna

3BYUUTDb

3BbiAyCbiNnb yXe 3BYUWTb BeCHa npuiwna

npunwna
npunwna
npunwna
npuinwna
npunwna

1cnbiB
icnbiB.
icnbiB.
icnbiBs
BEeCHAa 3By4uAab 3BblAyCblfb yXe 1CNblB
3BYyYMTb BeCHA 3BblAYCbl/fb YyXe 1CMNblB
3By4YMab 3BblAyCblNb yxe 1CNblB BeCHa
3BYUNTb yXe 3BbifgycCcbinb icnbiB BecHa
BECHa yXe 3By4Yuab 3BblAyCbinb icnbiB

BECHA yXe npuawna 3BblAaycbinb

yXe BeCHa npuuwna 3Bbigycbinb

3BblAyCbiNnb MNpuiwNa yxe BeCHa 3BYUMTb 1CNbiB

npunwna
npunwna
npuinwna
npunwna
npunwna
npunwna
npunwna
3BYUUTDb
3BYUUTDb
3BYUUTDb

yXe BeCHa 3Byuuab 3BblAyCblNb 1CNbilB
yXe 3Byuuab 3BbilAyCbiNnb BecCcHa 1CnbiB
BeCHa 3BblAycCbinb yXe i1cnbiB 3BYUYUTb
yXe 3BblAycCbinb BeCHa 1CMbiB 3BYYUTb
BeCHa 3By4uuab 3BbiAyCbinb 1CNbiB yxe
3BYyUYMTb BECHA 3BblAYyCblfb 1CMblB YyXe
3By4YMab 3BblAyCblNb 1CNbiB yXe BeCHa
BeCHa 3BblAycCbinb yxe icnbiB npuuwna
yXe 3BblAycCbinb BeCHa 1CMNblB npuuwna
yXe 3BblAyCbinb 1cnbiB BeCHa npuunwna

BEeCHa yXe 3BblAyCblfb 3BYUUTb 1CMNblB
3BblAYCblNb YyXe 3BYUYNTb 1CNblB BeCHa
BeCHa 1cnblB yXe 3Byuuab 3BbiAyCbinb

npunwna
npunwna
npunwna

yXxe
yXxe
NTaWoK
NTaWoK
NTawWoK
NTawWwoK
NTaWoK
NTaWoK
NTaWwoK
NTawWoK
NnTawWwoK
NTaWoK
NTaWoK
NTaWoK
NTawWoK
NTawWwoK
NTaWoK
NTaWoK
NTaWoK
NTaWoK
NTawWwoK
NTaWoK
NTaWwoK
NTaWoK
NTawWoK



71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

3BYUNTb BECHa yxe NnTawor 3BbifgycCbinb icnbib
3BYUMTb YyXe BeCHa NnTawor 3BblAyCblnb 1CNblB
3BYUMTb YyXe NTalloK BeCHa 1CcnblB 3BblAyCbinb
3Bb1lAlyCbiNb yXe 3BYYUTb BeCHa NTAWIOK 1cnbiB
nTawor 3BYUYWTb BeCHA 3BbiAyCbinb yxe icnbiB
nTawor 3Byyuab 3BblAyCbiNb yke 1CNblB BecCHaA
NTawor 3BYy4YuTb YXe 3BblAyCblNb 1CNblB BeCHa
3Bb1lAYCblNb MNTAWOK YXe BeCHa 1CNblB 3BYuuTb
nTawor 3BYUWTb BeCHA 3BbiAyCbiNb 1CMNbiB yXe
nTawor 3ByuuAab 3BbiAycbinb icnbiB yXe BecHa

3BYUNTb BeCHa 3BblAyCblflb yke 1cCnbiB
3BYUMTb yXe 3BblAyCblNb BeCHa 1CNbilB
3BYUYNTb yXe 3BblAyCblflb 1CNblB BeCHa
BECHA yXe 3BblAyCbiNnb 3BYUWTb 1CMbiB
3BbilAyCbinb yXe 3BY4YUTb 1CNbiB BecCHa
BECHa 1CNbiB yXe 3ByuuAb 3BblAyCbifb
nTawor 3Byyuab 3BbiAyCbiNb BeCHa yxe
nTawor 3BYy4YMTb BeCHA 3BbiAyCbifnb yxe

NTaWoK
NTAWoK
NTaWoK
NTaWoK
NTAWoK
NTaWoK
npunwna
npunwna

nTawor 3BblAyCbiNb 3BYUWTb YyXe Npuuwia BecHa
nTawor 3BblAyCbiNb BeCHa YyXe Mpuuna 3BYUUTb
nTawor 3BblAyCbinb 3BY4YUTb BECHA Npuuia yxe
nTawor 3BYuYMTb BeCHa Mpunwna 3BbiAyCbinb yxe

3BblAYCblNb 3BYUYNTb BECHA MNpuUULAA YXe NTaWOK

npunwna
npuinwna
npunwna
npunwna
npunwna
npunwna
npuinwna
npuinwna
npunwna
npunwna
npunwna
npunwna

BEeCHa 3BbiAyCbinb 3BYUYUTb YyXe NTALWIOK
BeCHA 3BYy4YWAb 3BbilAYyCbiNb yXe NTalWOK
3ByuYMab 3BbiAyCbiNb BEeCHa YyXe NTaWoOK
3BYUNTb BeCHAa 3BbiAyCblNb yXe NTAWOK
yXe 3Bbifycbinb 3BYUYMTb BeCHa MNTaWOK
3BbifyCbinb BeCcHa yXe NTawor 3BYYUTb
BeCHA 3BYYUTb NTaWoOr 3BbiAyCbiNb yxe
3BYUMTb BECHA NTawor 3BbiAyCbinb yxe
3BYUNTb NTAWOr 3BbilAYyCbiNb BeCHAa Yyxe
BECHa NTawor 3BYUUTb YXe 3BbiAyCbifnb
nTawor 3ByuuMab 3BbiAyCbinb yxe BecHa
BeCHA 3BblAyCbi/b MNTAWOK YyXe 3BYYUTb

npunwna
npunwna
npuuwna
npunwna
npuuwna
npunwna
npunwna
npunwna
npunwna
npuinwna
npunwna
npunwna
npunwna
npunwna
npunwna
npunwna
1cnbiB.
icnbiB.
icnbiB.
icnbiB
icnbiB
icnbiB
1cnbiB.
icnbiBg
icnbiB
icnbiB
icnbiB
1cnbiB.
icnbiB.
icnbis
icnbis
icnbis
icnbiB
icnbiB
icnbis
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106 NpUAWNa NTAWOK BeCHAa 3BbiAyCbifNb yXe 3BY4YWTb 1iCnbiB

Byab nacka, BKaxiTb BapiaHT (Axkun Bu 6axaeTe, wob6 BiH CTaB pe3ynbTylouuM PAAKOM) 33 MOr0 HOMEPOM.

16

AKuo 6axaeTe 3anyctutu nporpamy (dyHKUiO) peKypCUBHO, 3MiHWWUM CMONyUYeHHA cniB Ta 6ykB, BBeAiTb TyT
3aK0J0BaHNMN pPAAOK iHTepnpeTaTopa. fAKWO 6axaeTe He BuKopucToByBaTu nporpamy (MyHKUiW) peKypcusHoO,
NPOCTO HaTUCHiTb Enter.

567

1 yXe 3BblAyCblfib BeCHa Npuuwna 1CnbiBNTaWOr3BYUUTb
2 npuulna BecHa 3BbiAyCbinb yXe 1CNbiBNTaWOr3BYUYUTb
3 npuuwna yxe 3BblAyCbilfb BeCHA 1CNblBNTAWOr3BYYUTb

Byab nacka, BKaxXiTb BapiaHT (Akuin Bu 6axaeTe, wWob BiH cTaB pe3ynbTywuuM PAAKOM) 3@ WOr0 HOMEPOM.

2

Akwo 6axaeTe 3anyctutu nporpamy (DyHKUiW) peKypCMBHO, 3MiHWOWUYM CMOMYUYEHHA cniB Ta 6yKB, BBeAiTb TyT
3aK0[0BaHMN pAAOK iHTepnpeTaTopa. AKwWo 6axaeTe He BuKopucToByBaTu nporpamy (dyHKUiw) peKypcusHO,
MPOCTO HAaTUCHiTb Enter.

012

1 npunwnaBecHa 3BblAyCblfNb yXe 1CNblBNTAWOr3BYUUTb

Byab nacka, BKaxXiTb BapiaHT (Axkun Bu 6axaeTe, wob BiH CcTaB pe3ynbTywuuM PAAKOM) 3a WOr0 HOMEpPOM.

1

AKuwo 6axaeTe 3anycTtutu nporpamy (dyHKUi) peKypCUBHO, 3MiHWKWUM CMONyuYeHHA cniB Ta 6ykB, BBeAiTb TyT
3aK0/[l0BaHMN pAAOK iHTepnpeTaTopa. fAKwWo 6axaeTe He BuKopucToByBaTu nporpamy (dyHKUiw) peKypcuBHoO,
NPOCTO HAaTUCHiTb Enter.

npunwnaBecHa 3BblAyCbifib yXe 1CMbiBNTAWOr3BYUYUTb

npuuwna nyHavwe NTAWOK 1CNblB YyXe BeCHa 3BblAyCblnb
NyHaWe npuiuwnia yxe NTaWOK 1CNblB BeCHa 3BblAyCbifb
npuuwna nyHaWe NTaWOK yxe 1cnbiB BeCHA 3BbiAycbifnb
npuiwna NTaWoOK yXe NyHane icnbiB BeCHA 3BbiAycbifnb
npuiwna nyHame BecCHAa 1CMbiB yxe nTawor 3BblAyCbifnb
NTAWOK 1CMblB MNpuUWNa BeCHa NyHaue yxe 3BblAyCblnb
NnyHane npuuwna BeCHa NTAWOK 1CNblB yXe 3BblAyCblfb
npuuwna nyHaWe NTaWOK BeCHa 1CNbilB yXe 3BbiAycbifb

coNOYULT P~ WN B



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

npuiwna 3BblAyCbiNb NTAWOK 1CNbiB /lyHane yxe
nTawor 3BblAYyCblNb MNpuWWNa 1CNblB /yHane yxe
NTAWOK NpuAwna 1CNblB /yHaWe yxe 3BblAyCblflb
3BblAyCbiNb npunwna nyHane NTaWoOK 1CNbiB yxe
3BblAyCbiNnb NAyHaWe nNpuawna NTaWoOK 1iCNbiB yxe
3BblAyCblNb NTAWOK fyHaWe npuiwna icnbilB yxe
npuuwna nTawor 3BblAYCblNb yXe 1CNblB /fyHaune
npuuwna nTawor 3BblAyCblNb 1CNblB yXe fyHaune
NyHanWe NTaWoK yXe 3BblAyCbinb 1cnbiB npuuna
3BbilAyCbiNnb NyHaWe NTAWOK icnbiB yxe
nTawor 3BbiAyCbinb NyHanWe yxe 1CnNbiB
nTawor 3BblAYyCblNb NyHaWe 1CNblB yxe
nyHane npuuwna yxe 3BblAyCblnb 1CNbilB
3BblAyCbiNb NyHanWe npuuwna icnbiB yxe

npuinwna
npunwna
npunwna
npunwna
npunwna
npuinwna
npunwna

yXe 3BblAyCbinb nyHaWe icnbiB
3BbiAyCbinb NyHane yxe icnbiB
3BblAYyCblNb NyHaWe 1CNblB Yyxe
yXe 3BblAYyCblNb NyHale NTawWoK
3Bb1AyCbiNb NyHane yxe NTalWoK
3BbilAlyCbiNb NyHane NTAWOK Yyxe
yXe nTawor 3BbiAyCbinb NyHaune

nTawor 3BbiAyCbinb NyHane npunwnia yxe
yXe 3BblAyCbl/b BeCHa Mpuuwna 1icnbis

npunwna
npuinwna
npunwna

BeCHa 3BblAycCbifb yXe 1cnbiB
yXe 3BblAyCbinb BecHa icnbiBg
yXe 3BblAycCbinb icnbiB BecCHa

BeCHa 1cnbiB 3BbiAyCbinb npunwna yxe
NTAWOK 1CNblB MNpuWWAA BeCHA 3BblAYyCblNb yxe
nTawor 3BblAYyCblMb MNpUWWNa 1CNblB BeCHa Yyxe
npuiwna 3BblAyCbiNb MNTAWOK 1CMblB BeCHa yxe
npuiwna nTawor 3BbiAaycbinb icnbiB yXe BecHa
BeCHa npuiwna NTaWoK yxe 1cnbiB 3BblAyCbinb
npuuwna nTawor 3BblAYCblNb yXe 1CNblB BecCHa
npuuwna BecCHa yxe nTawor 3BblAyCblnb 1CNbiB
npuuwna yxe BeCHa NTawor 3BblAyCbiNnb 1cnbiB

npunwna
npunwna
npunwna
NTawWoK
NTawWoK
NTawWoK
NTawWoK
NTaWoK
icnbiB
icnbiB
icnbiB
icnbis
icnbiB
NTaWoK
NTaWoK
NTawWoK
NTaWoK
NTaWoK

BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
nyHaune
nyHaune
nyHaune
nyHaune
nyHaune
nyHaune
nyHaune
nyHaune
nyHaune
nyHaune
nyHaune
nyHaune
nyHaune
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4b
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

npuiwna yxe ntawor 3BbilAyCblnb BeCHa 1cnbiB NyHahe
3Bb1lAYCblNb NTAWOK YXe BeCHa 1CnblB npuuwnia nyHaue
BeCHAa 1cCnblB 3BblAyCbiNb NTAWOK YyXe Npuiwia nyHane

3Bb1lAyCbiNb NyHanWe NTAWOK 1CNbiB BeCHa npuunwna
nTawor 3BblAyCbinb NyHanWe icnbiB BeCHa npuuwna
3BblAyCblNb syHale npuiwna iCnbilB BeCHA MNTAWOK
npuuwna BecCHa 3BblAyCblflb /yHanWe 1CMblB NTAWOK
npuuwna 3BblAyCblNb NyHane 1CNblB BeCHa NTAWOK
NyHanWe npuiuwnia BeCcHa nTawor 3BbiAaycbinb icnbiB
NyHane npuuwna BeCHa NTAWOK 1CnbiB 3BbiAyCbinb
3BblAyCblNb syHale npuiwna NTAWOK 1CMblB BeCHa
npuuwna BecCHa 3BblAYyCblNb NAyHaWe NTAWOK 1CNblB
npuuwna nyHanwe NTAaWOK BeCHa 1CMblB 3BblAyCbilfb
3Bb1lAyCbiNb npunwna nyHanme NTaWOK 1CnNbiB BeCHa
npuiwna nyHane NTaWOK icnbiB BecHa 3BbiAycbinb
npuuwna BecCHa NTawor 3BbiAyCbinb NyHanme icnbiBb
npuuwna nTawor 3BblAyCblNb BeCHA 1CMblB /yHawue
npuuwna nTawor 3BblAyCblNb 1CNblB BeCHa /NyHawue
npuuwna 3BblAyCbl/b NTAWOK 1CNblB /lyHanWe BeCHA
NyHanWe NTalWoK BeCHa npuawna 3BbiAaycbinb icnbiB
3BblAyCbiNnb NTAWOK fyHane npuiwna icnbiB BecCHa
nTawor 3BbiAyCbinb npuiwna icnbiB NyHanWe BecCHa
NTAWOK NpuAwnia 1CnblB /yHaWe BeCHa 3BblAyCbilfb

yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe

BEeCHa 3BblAyCblNb yXe nNpuuwna 1CcnblB NyHanme NTaWOK
3Bb1lAyCbiNb NyHane Mpuiulna BeCHa yxe 1cnblB NTalWoK
NnyHane npuuwna yxe 3BblAyCbinb 1CNbiB BeCHaA NTaWoOK
npuiwna 3BblAyCbiNb NyHaWe yxe BeCHa 1CMbiB NTaWOK
npuuwna 3BblAYyCbl/b NyHane yxe 1CNblB BeCHa NTAWOK
npuuwna BecCHa YyXe 3BblAyCblfb NyHanWe 1CNblB NTAWOK
npuuwna yxe 3BbiAaycbinb AyHane 1cnbiB BecCHa MTaAWOK
npuiwna BeCHa 3BbiAYyCbinb yxe 1CNbiB MyHaWe NTaWoOK
npuiwna yxe 3BblAyCbiNb BeCHa 1CNblB NyHalle NTaWOK
npuuwna yxe BeCHa 3BblAyCbllb 1CNblB NyHaue NTaAWOK
3BblAYCblNb NyHaWe npuuwna 1CnblB BeCHA YyXe NTaWoK
3Bb1lAyCbiNb NyHanWe npuuwna icnbiB yXe BeCHa NTaloK
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80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113

npunwna
npunwna
npunwna
npuinwna
npunwna

BeCHa 3BbilAyCbinb NyHane icnbiB yxe
NyHane BeCHa 1CNblB yXe 3BblAyCblfb
3BblAYyCblNb /lyHaWe 1CNblB BeCHa yxe
3BbilAlyCbiNb NyHanWe icnbiB yXe BecCHa
BEeCHa 3BbilAyCbinb 1cnbiB yXe nyHaune

3BblAyCblNb BeCHA NyHaWe yxe 1cnbilB
NnyHane 3BblAyCblNb BeCHa yxe 1CNbilB
NyHane BeCHa 3BblAyCblfb YXe 1CNbilB
NyHanWe yxe BeCHa 1cnblB 3BblAayCbifb
3BbilJlyCbiNnb BecCHa yXe nyHane icnbiB
3BblAyCblNb yXe NyHanWe BeCHa 1CnbilB
yXe /fyHane 3BblAyCblNb BeCHa 1CMNblB
3BblAYCblNb yXe NyHaWe 1CnblB BeCHA
3Bb1lAlyCbiNb BeCHa yXe icnbiB NnyHaune
BECHA yXe 1cnbiB MyHaue 3BbiAaycbinb
yKe 1cnbiB nyHane 3BblAyCbifnb BecHa
3BblAyCblNb BeCHA NyHaue 1CNblB yxe
1CcnNblB NyHaue 3BblAyCbl/lb BeCHa Yyxe
3BblAyCblNb 1CNblB yXe /yHane BecCHa
3BbilAlyCbiNb BeCHa NyHane yxe NTalokK
BEeCHa 3BbilAyCbiNnb yxe NTAWOK 1cnbiB

npunwna
npunwna
npunwna
npuinwna
npuinwna
npunwna
npunwna
npunwna
npunwna
npuinwna
npunwna
npunwna
npunwna
npunwna
icnbiBs

NnyHaune

NyHae NTaWoOK yxe 3BbiAyCbinb 1CnbiB BecCHa

nTawor 3BblAYyCblNb NlyHaWe yxe BecCHa

icnbis

nTawor 3BblAyCblNb NyHaWe yxe 1cnNblB BeCHa
3Bb1lAyCbiNb NyHanWe NTAWOK 1CNbiB BeCHa Yyxe
3BblAyCbiNnb NyHaWe NTaAWOK 1CNbilB yXe BecCHa
nTawor 3BbiAyCbinb NyHanWe 1CnNbilB BeCHa yxe
nTawor 3BblAyCblNb NyHaue 1CNblB yXe BeCHa

3BblAYyCblNb BeCHa NyHaue yxe 1cnbis
NyHanWe 3BblAycCbinb BecHa yxe 1cnbiB
NyHanWe BecHa 3BbiAycbinb yxe icnbiB
NnyHanWe yxe BeCHa 1cnbilB 3BbiAyCbifb
3BblAYyCblNb BEeCHa YyXe NyHaue 1cnbis
3Bb1lAyCblNb YyXe NyHalne BeCHa 1CnNbiB
yXe fyHahe 3BbliAycCbiNnb BeCHa 1cnbiB

NTaWwoK
NTalloK
NTalWoK
NTalloK
NTaWwoK
NTaWwoK
NTalloK

NTaWoK
NTawWoK
NTawWwokK
NTawWoK
NTAWoK
NTaWoK
NTawWoK
NTawWwokK
NTawWoK
NTaWoK
NTaWoK
NTawWoK
NTawWoK
NTawWoK
NTaWoK
NTaAWoK
NTaWoK
NTawWoK
NTawokK

npuiwna

npunwna
npunwna
npunwna
npuuwna
npunwna
npuuwna
npunwna
npunwna
npuuwna
npunwna
npuuwna
npunwna
npunwna
npunwna
npunwna
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114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

Byab nacka, BKaxiTb BapiaHT (Axkun Bu 6axaeTe, wo6 BiH CTaB pe3ynbTyluuM PAAKOM) 33 MOr0 HOMEPOM.

7

Ao 6axaeTe 3anyctutu nporpamy (dyHKUiWO) peKypCUBHO, 3MiHWWUM CMONyuYeHHA cniB Ta 6ykB, BBeAiTb TyT
3aK0J0BaHMN pPAAOK iHTepnpeTaTopa. AKWO 6axaeTe He BuKopucToByBaTu nporpamy (dyHKUiW) peKypcusHoO,

3BblAyCblNb yXe NyHanWe 1CnbilB BeCHa
3BblAYyCblNb BEeCHA YyXe 1CMblB /yHawue
BEeCHa yXe 1CnNblB /yHanWe 3BblAyCblNb
yXe 1cnbiB NyHane 3BbifyCbiNnb BecHa
3BblAyCbiNnb BeCHa NyHanme icCnbiB yxe
icnbiB NyHaie 3BblAyCbinb BeCHa yxe
3BblAYyCblNb 1CNblB yXe fiyHane BeCHA
3BblAYyCblNb BEeCHAa NyHale yxe NTaWoK

NTAWoK
NTaWoK
NTaWoK
NTawWoK
NTaWoK
NTAWoK
NTAWoK
npunwna

yXe BeCHa MTaWoK fAyHanme npuuwna 3BblAayCbinb
nTawor 3BblAyCbiNnb NyHanWe yxe BeCHa npuuwna
NyHavWe NTAWOK BeCHa Mpuiwna 3BblAYCbiNb yxe
nTawor 3BblAYyCblNb NyHaue npuuwna yxe BecCHa
BEeCHa NTAWOK Mpuuwia yxe fyHane 3BblAyCblnb
3Bb1lAyCbiNb NyHanWe MNpuuna BecCcHa YyXe MTawWokK

npunwna
npunwna
npunwna
npunwna
npunwna
npunwna
npunwna

3BbilAyCbiNb NyHane yxe BeCHA NTalloK
3BbiAyCbiNnb /yHaWhe yxe NTaWoK BecHa
BECHA YyXe 3BblAyCblNb AyHaWe NTAWOK
yXe 3BblAyCblNb NAyHaWe NTAWOK BeCHA
BECHA yXe nTawor 3BbiAyCbinb nyHaue
yXe BeCHa nTawor 3Bbigycbinb NnyHaune
yXe nTawor 3BbiAyCbinb fyHane BecHa

NnyHavWe npuuwna BeCHa NTawor 3BblAyCbiNb yxe

npunwna
npunwna
npunwna
npuiwna
npunwna

BeCHA 3BblAyCbl/b /lyHane NTAlOK Yyxe
3BblAYCblNb /lyHaWe NTAWOK YyXe BecCHa
BeCHa NTawor 3BbilAyCbiNb NyHane yxe
NTAlWOK BeCHa 3BbiAyCbinb yXe nyHaune
NTAWOK yXe 3BblAyCblnb BeCHa nyHane

NMPOCTO HAaTUCHiTb Enter.

5461723
1

icnbilBNTAWOKYXeNnyHane3BbiaycbinbnpunwnasecHa

npunwna
npunwna
npunwna
npunwna
npunwna
npunwna
npunwna
icnbiB
icnbiB
icnbiB
icnbiB
icnbiB
icnbiB
icnbiB
icnbiB
icnbiB
icnbis
icnbiB
icnbis
icnbiB
icnbiB
icnbiB
icnbis
icnbis
icnbiB
icnbiB
icnbiB
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Byab nacka, BKaxiTb BapiaHT (axkuin Bu 6axaeTe, uwob BiH cTaB pe3ynbTyluMM PAAKOM) 3a MOr0 HOMEPOM.

1

Akwo 6axaeTe 3anycTutu nporpamy (DyHKUiW) peKypCMBHO, 3MiHWOWYM CMOMYyUYeHHA cniB Ta 6yKB, BBeAiTb TyT
3aK0[0BaHUN pAAOK iHTepnpeTaTopa. fAKwo 6axaeTe He BuKopucToByBaTu nporpamy (dyHKUiW) peKypcusHoO,
MPOCTO HAaTUCHiTb Enter.

1 -10

1 1CNblBNTAWOKYXeNyHane3Bb1lAyCblbNpuuwIaBecHa

Byab nacka, BKaxiTb BapiaHT (Axkun Bu 6axaeTe, wWob BiH cTaB pe3ynbTyWUUM PAAKOM) 3a WOro HOMEPOM.

1

Akwo 6axaeTe 3anycTtutu nporpamy (byHKUilK) peKypCUMBHO, 3MiHIOlOUM CMONyYeHHA cniB Ta 6ykB, BBeAiTb TyT
3aK0/[l0BaHMN pAAOK iHTepnpeTaTopa. fAKwWo 6axaeTe He BuKopucToByBaTu nporpamy (dyHKUilw) peKypcuBHO,
NPOCTO HAaTUCHiTb Enter.

1/-10

?: icnbiBNTaWOKYXenyHanesBbigyCcbinbnp unwnaBecHa

12
?: 1CNblBNTAWOKYXeNyHane3Bb1lAyCblib NpuAWIaBecHa

(/ Bu Bkasanu BnactuBocTi(icTb) Ta AianasoH(m) gna HUX Taki, wWo ANA AaHUX CNiB Ta IX cCrnonyvyeHb BapiaHTis
Hemae. CnpobyiTe 3MiHMTU napameTpu BUKNUKY nporpamu (6i6nioTtekmn) /)

1

2 NyHane BeCHa BXenpuuwna icnblB NTawor 3BbiAyCbinb

3 npunwnaBecHa 3BblAyCblfNb yXe 1CNblBNTAWOr3BYUUTb
4

Byab nacka, BKaxiTb BapiaHT (Axkun Bu 6axaeTe, Wob6 BiH CTaB pe3ynbTyWUUM PAAKOM) 3a WOro HOMEPOM.

2

Akuo 6axaeTe 3anycTutu nporpamy (dyHKUi) peKypCUBHO, 3MiHWKWUM CMONyuYeHHA cniB Ta 6ykB, BBeAiTb TyT
3aK0/[I0BaHMN pAAOK iHTepnpeTaTopa. fAKwo 6axacTe He BuKopucToByBaTu nporpamy (dyHKUiw) peKypcusHo,
NPOCTO HaTUCHiTb Enter.

NyHane BeCHa BXenpuuwna icnblB NTawor 3BbiAyCbinb

TaKoX TYT MOXKHa 6yno 6 y3aTu icniBNTaWOKYXeNyHa€e3BiayCinbnpuiilinaBecHa.
OTXe, Ha BM6Ip MAaEMO BapiaHTu:
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”
!

1. icniBNTalOKY)XeNyHaE3BigyCinbnpuniunasecHa — | CNiB NTaLOK yXXe NyHAE 3Bigycinb: "Mpunina BecHa
2. NyHaE BeCHa BXenpunwna icnis NnTawok 3eigycinb — JlyHae: "BecHa BXe npunwna!”, — i cniB NTalwoK 3BiAyCinb

3. NpunwnaBecHa 3BiAyCiNb yXe icniBNTaWoK3ByUunTb — Mpuiwna BecHa, 3BiayCcinb yXe i CniB NTaWoK 3ByunTb

Bipw "LlHacnuBe pepeBo”

[HWWK Nnpuknaa.
Po3rnaHemo Bipw OnekcaHapa CeprivoBunua XabeHka "LLlacnuee aepeBo”.

— flke BOHO — Wwacnuee fgepesBo?

— Tn moxew 6aunmTn — LBiTe BOHO;
3aKpUEW 04l — NNOAOHOCUTDL.
PagiTumew, nobaumBwm MOro

1 KB1THMM, 1 BOAHOYAC MNN1AHUM.

— A HaBeCH1, KONuW e KBiTy TaM Hema,
Un € wacnusum pepeso?

— HaneBHe. Y Hapill, B Tim nopi,

Wo CcoHue rpie. I BpaHul

CATb Tenni W NPoxXoNnoaHl pocwu.

Mpuxoauw TW OO0 HbOrO HAaBeCH1

1 6auuw gepeBO WAC/IUBUM.
Mpuugew yniTKy, BOCEHMU

1 3HOBY 3yCTplya€Wl NOro MUMIUM,
YCM1XHEHUM, Kpacusum i
A3B1HKMM Big cniBy nTaxiB..

YpaHul, BBeuyepl 4u BAEHDb

— MOCT1NHO 6auunll NOFr0 KB1THUM.
Niginmgew 6nmMxye — OCb BOHO!
Bigxoauw pani — xouew 6yTu 3HOB.

— A B3UMKY UM wacnumsee fepeso’?
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— Tak, 60 3emns Moro Tpumae,

A cH1r Tenno obepirae Ta paAaye nwaen,
cBATa Pi3aBAHaA pajaicTb OropTae.

Ana pnepeBa 3aTuxX TOW Tennunh pyx,

Ta cunu pgojae Womy Tom 3picT,

1 rHyuykicTb, 1 miuHe 340poB’'S.

Lle nopu poky W agepeBo npocTe. A mMu — Moaun:
baraTtwi, 1 pyxnuBi, 1 nosciau.

Y wacTti MM aKTWUBHI,

a AK H1, — Wgemo OO0 HbOToO

nocTynoso,

MOAAHO .

(2021 p.)
propertiesTextG3 Haskell/old/Shchaslyve_derevo.txt s 1 0 +d 56.csv HK@2 | distributionTextG s 1 +W
5

32080.0000 281681185542160.0000 40037543026991875000000000.0000 8780585584.2319 1248053086876305500000.000
0 142137796494.7515 0.00000000 4 1 flke BOHO lWACMNUBe AepeBO

8080.0000 4012012044040.0000 390877014825967900000000000000000.0000 496536144.0644 48375868171530680000000
000000.0000 97426680312844750000.0000 0.00000000 5 1 Tu MOXew 6aAUNTU LB1TEe BOHO

32080.0000 40046154607286250000000000.0000 40046154607286250000000000.0000 1248321527658548800000.0000 124
8321527658548800000.0000 1.0000 2.00000000 3 5 3aKpuUEW OYl MNNOAOHOCUTDL

80080.0000 330267809723051700000000000000000.0000 330267809723051700000000000000000.0000 41242233981400066
00000000000.0000 4124223398140006600000000000.0000 1.0000 2.00000000 3 5 PagiTumew nobauunBLK

noro

2986128.0000 64192192104040.0000 390882788722564100000000000000000.0000 21496798.5646 13089954239153983000
0000000.0000 6089257523548000000.0000 0.00000000 3 1 1KB1iTHMM 1BOAHOYAC NMA1AHUM

0.0000 0.0000 540358389343642500000000000000000000000.0000 NaN Infinity Infinity 0.00000000 4 1 AHaBecHi
KONMUWEKB1TY TamM Hema

8080.0000 10859489273691456000000.0000 330267809723051700000000000000000.0000 1343996197239041500.0000 408
74728926120260000000000000.0000 30412830787.8317 0.00000000 3 1 Ynne wWacnuBuM AepPeBO

128080.0000 746640.0000 16819198377986623000.0000 5.8295 131317913632000.5000 22526516631826.0800 0.000000
00 4 1 HaneBHe YHapll BTiW nopi

32080.0000 32080.0000 66193821698576040.0000 1.0000 2063398432000.5000 2063398432000.5000 0.00000000 3 1
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wocoHue rpie IBpaHui

32080.0000 8274227712336040.0000 390877014825967900000000000000000.0000 257924804000.5000 1218444559931321
5000000000000.0000 47240301864451910.0000 0.00000000 4 1 cswTb Tennal WNPOXONOAHL pocw

8080.0000 80080.0000 390882788722564100000000000000000.0000 9.9109 48376582762693580000000000000.0000 4881
153705326724000000000000.0000 0.00000000 4 1 NMpuxoauw TW AOHbOrO HAaBeCHI1

8080.0000 64192192104040.0000 330267809723051700000000000000000.0000 7944578230.6980 408747289261202600000
00000000.0000 5144984131212836000.0000 0.00000000 3 1 i16aunw AepeBO WACMBUM

8080.0000 128080.0000 19549744764008910000000.0000 15.8515 2419522866832786000.0000 152636982854535550.000
0 0.00000000 3 1 Mpuuaew yNiTKY BOCEHMU

186768.0000 16778002444290623000.0000 390882788722564100000000000000000.0000 89833389254533.0200 209287880
5376531700000000000.0000 23297337690851.1130 0.00000000 4 1 i3HOBY 3yCTpiyva€cw MOro MUIUM

5473632528.0000 800806523400.0000 40037543026991875000000000.0000 146.3026 7314620194575085.0000 499965245
75004.3200 0.00000000 3 1 yCM1XHEHWM Kpacusum 1

80080.0000 1124865040.0000 390882788722564100000000000000000.0000 14046.7662 4881153705326724000000000000.
0000 347493054564629400000000.0000 0.00000000 3 1 A3B1lHKUM BiacniBy nTaxiBs

80080.0000 8195072384336040.0000 390882788722564100000000000000000.0000 102336068735.4650 4881153705326724
000000000000.0000 47697295446675080.0000 0.00000000 3 1 YpaHul BBeuyepl 4MBAEHDb

186768.0000 746640.0000 390882788722564100000000000000000.0000 3.9977 2092878805376531700000000000.0000 52
3522432126010000000000000.0000 0.00000000 4 1 NOCTiNHO 6auuWw KWOTro KBITHUM

8080.0000 4162416044040.0000 390882788722564100000000000000000.0000 515150500.5000 48376582762693580000000
000000.0000 93907669148607530000.0000 0.00000000 4 1 Nipinpew 6AMKYEe OCb BOHO

8080.0000 65939268040.0000 936370660453775300000000000000000000000000000000000000000000000000.0000 8160800
.5000 115887457976952380000000000000000000000000000000000000000000000.0000 1420050128378366700000000000000
0000000000000000000000000.0000 0.00000000 5 1 Bigxoauw Aani xodyew 6yTM 3HOB

2986128.0000 16778002444290623000.0000 40037543026991875000000000.0000 5618648110292.1990 1340784555350335
7000.0000 2386311.6697 0.00000084 3 1 AB3UMKY uuwacnnuee pepeso

8080.0000 70305040.0000 330267809723051700000000000000000.0000 8701.1188 40874728926120260000000000000.000
0 4697640591955452000000000.0000 0.00000000 4 1 Tak 603emMns MOro TPUMAE

0.0000 127563422704616470000000000000.0000 Infinity Infinity Infinity Infinity 0.00000000 5 1 AcHir Tenno
obepirae Tapaaye nwaen

186768.0000 85525776.0000 4615475325100448500000000000000000000000.0000 457.9252 2471234539696547600000000
0000000000.0000 53965898246868270000000000000000.0000 0.00000000 4 1 cBATa Pi3aBAHA pagicTb OropTae
80080.0000 1124865040.0000 330267809723051700000000000000000.0000 14046.7662 4124223398140006600000000000.
0000 293606608774197230000000.0000 0.00000000 5 1 AnspgepeBa 3aTUX TOW Tenauum pyx

8080.0000 281217040.0000 390882788722564100000000000000000.0000 34804.0891 48376582762693580000000000000.0



61

000 1389968362950424500000000.0000 0.00000000 5 1 Tacunu AofAa€E WOMY TOM 3picT

2986128.0000 64192192104040.0000 40046154607286250000000000.0000 21496798.5646 13410729415244840000.0000 6
23847749931.6604 0.00000000 3 1 irHyukicTb imiuHe 3a0poB’'A

0.0000 0.0000 Infinity NaN Infinity Infinity 0.00000000 6 1 lLlenopu poKy uaepeBo npocTe AMmMuU nwA

7

281217040.0000 1124865040.0000 2779936725900849000000000.0000 4.0000 9885377948295200.0000 247135134175816
2.5000 0.00000000 3 1 baraTwl 1pyxnuBl 1noBClAu

5473632528.0000 12812904023400.0000 43437957094765720000000.0000 2340.8411 7935855553430.3340 3390172674.0
039 0.00000000 3 1 YwacTl MM aKTUBH1

16048048056040.0000 16048048056040.0000 266394626564040.0000 1.0000 16.5998 16.5998 0.11363756 2 1 anakHi
naemo AOHbOTrO0

NnoCTYnoBO

noasHo

12345

29 0 0 0 2

93.55% 0.00% 0.00% 0.00% 6.45%

0.1327+-0.4989 0 31

23 4567

114 10510
khkkhkkhkkhkkhkhkkhhkkhhkhkhkhkhhkkhhkkhkhhkkhhkkhhhkhhkhhkhhkhkhhkhhkkhkhhkhhkkhhhkhhkhhkhhhkhhkkhhkkhhhkhhkkhhhhhkhhkkhhkhhhkhhkkhhhkhkhkhhkhhkhkhhkkhhkkhkkkkkikkkx

1. ...

12 . . . 2

10 .
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AK 6aummo, HasBHIcTb Infinity yacTo AO3BONSAE OTPMMATU NULLEe 06MexeHy iHthopMmauito.
MoanBMMOCS, HANPUKNAA, HA HACTYNMHUIK pagokK: "Ana gepesa 3aTux Tou Tennun pyx”.

lineVariantsG3 +d 56.csv 3 HKQ2 [na pgepeBa 3aTux TOW TENIunW pyx
0

3aTuxX Tennun Tom [AnspgepeBa pyx
330267809723051700000000000000000.0000
330267809723051700000000000000000.0000
3aTuMX TOW Tennun [nagepeBa pyx
40037543026991875000000000.0000
40037543026991875000000000.0000

pyx 3aTux Tennuum Towu [nspepesa
40037543026991875000000000.0000
40037543026991875000000000.0000

pyx 3aTux Tennuu [inAagepeBa TOW
40037543026991875000000000.0000
40037543026991875000000000.0000

pyx Tennui 3aTux Toum [Anapepesa
2779936725900849000000000.0000
2779936725900849000000000.0000

MpaytoBaTy 3 BEANKUMUN YNC/TaMmK HE3PYYHO, a 3 Infinity y nigxoai iHTepanis we 6inblw HE3pyyHO.
TOMYy CKOPUCTAEMOCS iHLLO A0AATKOBOK BNACTUBICTHO.

lineVariantsG3 +d 56.csv +m GHK@2 2118 HK02 15 -m [nAa gepeBa 3aTUX TOW Tennuin pyx
0

3aTuUX pyx Tennun AnbagepeBa ToW

3aTuUX Tennuin ToW AnbagepeBa pyx

3aTUX TOW Tennuu AnbagepeBa pyx

pyr 3aTux Tennun AnbagepeBa TOW

pyr 3aTux TOW ANbadepeBa Tennuu

pyx Tennuin TOW ANbagepeBa 3aTux
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3aTuUX pyx Tennauum ToW Anbajepesa
pyr 3aTux Tennuin ToW AnbagepeBa
pyr 3aTux TOW Tennuum AnbagepeBa
pyX Tennuin 3aTux TOW AnbagepeBa

a60 HaBiTb TAKUM BapiaHTOM:

lineVariantsG3 +d 56.csv +m GHKQ2 2118 HK0@2 15 GHK02 23 -m [ns gepeBa 3aTux TOW TeNnun pyx
0

3aTux TOW Tennuuh AnbagepeBa pyx

pyr 3aTux Tennun AnbajepeBa Tou

pyr 3aTux TOW ANnbajepeBa Tennuu

pyr 3aTux Tennuin ToW AnbagepeBa

pyX Tennuin 3aTux TOW ANnbagepeBa

Mo)XHa 6aumnTK, WO 3-MOMDK LMX KiTbKOX BapIiaHTIB LiKaBUM y 3BYYaHHI € "pyX 3aTuUX TON Ana AepeBa Tennun”, ane 3amiHa He BNUCYETbCSA B
3aranbHUM PUTMIYHUA MANTIOHOK BipLWa, TOMY il HE MOXXHa PeKOMeHAYyBaTH TYT.

3aranbHa CTPYKTYPA AOAATKOBUX BNACTUBOCTEN

Onuwemo 3aranbHy CTPYKTYpY AOAATKOBUX BTACTUBOCTEN.
BoHa Tak camo 3a4a€TbCa GYKBEHHO-UYNCNIOBUMW Ta YUNCNOBUMM apryMeHTamMu, ane 3aBXAN CKNAJAETbCS NuLle 3 ABOX KOMMOHEHT.

Mepwa — NO3HAYEHHA TUNY AOAATKOBOI BNACTUBOCTI — A0 TUNY BNACTUBOCTI A0JAETLCA B HAMWUCAHHI cepen nitep (3a3Buuan, 3pyyHo 3 Hel
noynHaTU) NaTUHCbKA nitepa G. Hanpuknag, wo6 3acTocysaTy [0AAaTKOBY BNACTUBICTb A0 BNAcTUBOCTI HW02, no3Hayaemo ii GHwO?2.

[lpyra — aHTWiHTepBanbHU PAAOK BUGipKK (HOBUI TePMiH) — NOCNIAOBHICTb AeCATKOBUX LGP, AKA PO3YMieTbCA Nporpamoto linevariantsG3
3irgHo Tabnuu:
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Mepwa umgpa Tun HepiBHOCTI \ Apyra undpa Bupas \ MapameTtp 1 [lapameTp 2
>
1 <
> 1 lgy >

2 637.0 - arctany > base base

3 100.0 - sin(k - y) > 0.5 - basel k basel
4 100.0 - cos(k - y) > 0.5 - basel k basel
5 1000.0 - sin(k - y) > base2 k base2
6 1000.0 - cos(k - y) > base2 k base2
7 100.0 - sin(k - y) > —0.5 - basel k basel
8 100.0 - cos(k - y) > —0.5 - basel k basel
_ y* > basel k basel

_ < 1 lgy <

2 637.0 - arctany < base base

3 100.0 - sin(k - y) < 0.5 - basel k basel
4 100.0 - cos(k - y) < 0.5 - basel k basel
5 1000.0 - sin(k - y) < base2 k base2
6 1000.0 - cos(k - y) < base2 k base2
7 100.0 - sin(k - y) < —0.5 - basel k basel
8 100.0 - cos(k - y) < —0.5 - basel k basel
_ y* < basel k basel

Ae base > 0,base € N,

basel € [1..100],basel € N,

base2 € [1..1000], base2 € N,

k € [0..9] — umndpa, basel > 0,basel € N.

MigKpecneHHs B TabnuMLL 03HAUa€ 6yab-AKY iHWY LUGPY, KPIM TUX, AKi CTOATb BULLLE Y TOMY X CTOBMUMKY.

TakMM umHOM, Hanpuknaga, GHwO02 2118 o3Hauag, Wo byae BUKOPUCTAHA ANs 06uncneHHs Bnactueictb Hw02, ane 3 Hel byayTb y3aTi nuwe Ti
3HaueHHs, AKi 6e3 NnepecTaHOBKM iHTepPBaniB 3310BOMbHAOTb HEPIBHICTb: gy > 18, TO6TO uncna, NopaAoK AKux Ginblue 18 (BoHK 6inbuwi3a 1000
000 000 000 000 000) (y TOMy uncni Inﬁnity). Gt32 01 03Hauag, Wwoansa BNacTUBOCTI t32 6yayTb Y3ATi NULLe Ti, 3HAUEHHA ANA AKUX 33[0BONTbHAOTb
HepiBicTb y > 1. GwW02 0100000 Ta Gw02 215 haKTUUHO eKBiBaNeHTHI, ane nepia 3 HUX He 06UMNCIIOE AeCATKOBUI norapudm (MoxHa ouikyBaTu,
LLO BOHA MPALIOE AeLL0 WwauaLe).
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Pexxum cknaa-ak-ogHe-uine (Saaw)

Llen pexxnm BUKNUKAETbCA Uepes 3alaHHA cepef BNacTMBOCTEN Xxoua 6 OAHIEl 3 10AaTKOBO NiTepoto 'a’ B N03HAUEHHI Ta 10AAaTKOBUM 33laHHAM
SIK aprymeHTa KOMaHAHOMO PSAKA NOCNIAOBHO M03a rpynamm +m...-m Ta +a ...-a apryMmeHTiB "+s” HaTypasibHe uncno binblie 0 — KiNbKiCTb MHOXWH
rpyn nap "cknag-umcno”. o3BoNsi€ 3aaaBaT K TPUBANOCTI CKNaAiB, TaK i NPOCOANYUHI BNAaCTUBOCTI, HANPUKNAA, NOMUHI HAroNoCcK, ANHAMIYHI
HarosioCu, MenoanyHi Haronocu (xoua MeToAnKa OCTAaHHbOrO NOKMW Y NPOLLECi AOCNIAXKEHHSA), IHTOHALINHI 0CO6NNBOCTI, 3arafibHi XapakTepUCTmKm
BUMOBMU TOLWO. MpKn UuboMy y 6araTbox BUMNaAKaX 3pyUYHOI0 € cucTemMa umcen "2-3-4-6-8-11-15", KoxxHe 3 AKUX 6inblue 3a NONepPeaHE He MeHlLue,
HDK Y 1,3 pa3un. AKLWO NponycTUTK BBIJ YKNCNa, TO BOHO NPUIMAETbCSA NPOrpamoto piBHUM 4. MoXKHA 3aAaBaTu | UMCia 3 NNaBayol Kpankoto,
topmat - Double (ane BpaxoBytoun cnoci6 o6umcneHHs 6inbLIOCTI BAACTUBOCTE, Lie CKopille BCbOro 6yae HaANMIWKOBa TOUHICTb, | TOMY MOXHa
06MEXMTUCA UL LUMU YNCIAMN).

Hanpuknag, AKWoO 3aAaBaTu CUNY HAro/IOWeHHA CKNafiB, Ae cknaa 6ing HaronowWeHOro y HeBUAINEHOMY IOTIYHMM HAaron0CoM CoBi BiAnNo-
Bila€ 3HaUeHHI0 4.0 3a 3aMOBUYBaHHAM (HAaTUCHEHO NPOCTO Enter Ha MiCLyi NOPOXHBLOTO YKCa, AKe TOAI NPUIRMAETLCA NPOrPaMOL0 PIBHUM 4; 6 —
HaronowWeHWiA CKNag y NoriYyHO HEHAronoWeHOMY COBi, 8 — HAroNOWEHUI CKNagd y NOriYHO HAroNOLWEeHOMY CNTOBI 3 HEBENUKUM MiACUNEHHAM, 3
— CKNaj BUMOBNAETbCA TPOXM "NOGIKHO", BiH BifilaNieHNii Bifi HAronowWeHoro):

lineVariantsG3 3 +1 a@ly +s 1 pecb TyT 6yna noaonsHouka

Jecb 6

TYA

oy 6

na

no 3

Ao

nba 8

HO 6

yKa
noaonbaHo4Yka Ae3sb 6yna TyT
Aecb Tya 6yna nogonbaHouka
Tya 6yna gecb nofonibaHoUKa
Ae3b 6yna TyT nogonbaHouKa
Jecb nogonbaHouka Tya 6yna
TYyT nogonbaHouyka Ae3b 6yna

O Ul £ W INE D ) ) ) Y ) ) ) Y S

Please, specify the variant which you would like to become the resulting string by its number.
2
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Aecb Tya 6yna nogosnbaHouka

3BepHEMO yBary, Wo coBa NUILyTbca "y HOHEeTUYHIN TpaHCKpUnuii”, To6To He 3a NnpaBunamu opdorpadii, a 3a 0Co06MNMBOCTAMN BUMOBN.
N.B.: Lle xopouwuin cnocié no6auntu, K NpubAN3HO BACHE HACNPAB/i 3BYUMTb TEKCT YKPATHCbKOIO (3 MeBHUMU 3ayBaKeHHAMMU, NPO AKi Aani
No TeKCTY).

lineVariantsG3 0.001_100.0 3 +1 a@ly +s 1 +u gecb TyT 6yna noaonsiHouKa

Jecb 6

TYA

by

na 6

no 3

ao

nba 8

HO 6

yKa
noAobaHOYKa Ae3b byna TyT
Aecb Tya 6yna nogonbaHouka
Tya 6yna gecb noAgonbaHoOuUKa
Ae3b 6yna TyT nogo/ibaHouKa
Jecb nogonbaHouyka Tya 6yna
TYyT noAonbaHouyka Ae3b bHyna

O U WIN B D D D o) o o) ) ) VS

Byab nacka, BKaxiTb BapiaHT (Axkui Bu 6axaeTe, wWob6 BiH CTaB pe3ynbTyluuM PAAKOM) 33 MOr0 HOMEPOM.
2
aecb Tya 6yna nogonbaHouka

LlikaBo, W0 3 TOUKM 30pY L€l BNACTUBOCTI, HAronocu 6inble pUTMI3yoTbCA 3a TPUCKNAAOBUM NAaTTEPHOM, TO6TO 6inblue BiANOBIAAOTb TPU-
cknagosin croni (Hapasi gaktunio).
IHWKWI Nnpuknag noaibHoOro niaxoay:

lineVariantsG3 3 aw@l +s 1 cafoOK BUWHEBUW KONOXaTwu
0

? ca

?  [oK 6
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BU
wHe 6
BUN
KO 6
no
Xa 6
™
CafloK BUWHEBUA KOMNOXaTwu
4.0000
4,.0000
BUIWHEBUN KOMOXAaTWU CafoK
0.8125
0.8125
BUIWHEBUNW CaAAOK KOMOXaTwu
0.4375
0.4375

LR I R VA S AR SR

Po3rnAHeMo aeTanbHiwe 3HaUYeHHA NapamMeTpiB, 3 AKUMU BUKNUKAETbCA pexum. Yncno nicna "+s” mae 6yt HaATypanbHUM, He MeHwe 1 —
MO3HAYaE KinbKiCTb MHOXWH Nap "cknag-umcno”, aki KoaylTb 06UYnCieHHA. AKWO BKa3aTh 1, AK y NpuKnaaax BuUlLe, TO Taka MHOXWHA Nulle
0lHAa — OTXe, NPV BUKOHAHHI 6yae 3an0NOHOBAHO BBECTM UMC/IOBI 3HAUEHHS ANSA CKNAAiB NUlLe OAMH pas nmigpag. AKwo ckasatu 2 — To byae
3anponoHOBAHO ABiYi, 3 — Tpuui i T. 4. Mpn LbOMY OCTaHHA UMdpa y NO3HAUEHHI BNAaCTUBOCTEN 3 NiTepoto 'a’ Mae 6yTn He 6iNblLOIO 3a Le uncno.
Hemae ceHcy | BKa3yBaTu 6inblue YKNCNO, HXX Hanbinblwa oCTaHHA uudpa y 3anuci Takux BNacTuBocTei, 60 Le npu3Beae A0 3alBOro BBOAY
AaHUX, AKi Hige He 6yayTb BUKOPUCTaHI, WO NpocTo 3abepe yac.

IHWWIA NpyuKnag, y AAHOMY pasi 3 2:

lineVariantsG3 100.0_-100.0 3 a@2y +S 2 Xxpywl Hag BUWHSAMM TyayTb

xpy.
wybl 6

Ha

BN 6
WHba

MU 6
ry

AYyTb 6

Xpy

N 0N V) 0N N oY) ) ) Y ©



Wwybi 6

Ha

ABMU 6

WHba

MU 6

ry 6

AyTb 8
ryayTb Xpywl HaagBUWHAMU
924.0000
924.0000

Xpywl ryayTb HaABUWHSAMM
924.0000
924.0000

Xpylul HaABUWHAMU TYyAYyTb
624.0000
624.0000

HaABUWHAMKW TyayTb Xpywl
624.0000
624.0000

HaABUWHAMKU Xpywi ryayTb
-355.5556
-355.5556

ryayTb HaABUWHSAMK Xpylil
-355.5556
-355.5556

NN V) N o) o) oY

AKLWO 3p0O3YMiTH, WO Nepea HAMKU OUiKYETbCA ABOCKIaA0Ba CTONA, TO AOLiINbHO CNPO6yBaTU BUKAUKATK 1T 3 neplumum aprymeHTom 10.0_0.0,
W06 HiBeNntoBaTW BNAMUB TPUCKNAA0BOCTI:

lineVariantsG3 100.0_0.0 3 aQ2y +s 2 Xpywl Hag BUWHSMU TYyAyTb

0

7?7 Xpy

?  wubi 6
? Ha

? aBm 6
?

lHba
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MU 3

ry

AYTb 6

Xpy

wybl 6

Ha

BN 6

WHba

MI 6

ry

AYyTb 6
XpylWl HaABUWHAMU TYyAYTb
1024.0000
1024.0000

HAABUWHAMKU TyayTb Xpyul
1024.0000
1024.0000

ryayTb Xpywl HaagBUWHAMU
1024.0000
1024.0000

Xpywl ryayTb HaABUWHSAMM
1024.0000
1024.0000

HaABUWHAMKU Xpywl ryayTb
L, L4444
L, L4444

ryayTb HagBUWHAMKU Xpyliil
L, L4444
L, L4444

N o) ) o) o) o) o) o) o) o) oY)

Ane 6auMMO TaKOX, L0 B MAKCMMyMi 3HAX0AUTbCS 6inblua YaCTMHA BapiaHTIB, WO 3MEHLIYE B 3aranbHOMY BMNaAKy MOXIUBOCTI BUKOPUCTA-
HHS.

3BepHITb yBary, NponoHyBanocs ABiui BBECTM AaHi ANS TUX Xe CKNafiB, | BUKOPUCTOBYBANWUCS AAHI APYroro BBOAY.

Takox cxoxe, Wwo Tapac LLeBUeHKO NOBTOPIOE CEMAHTUYHY CTPYKTYPY NEPLIOro pSAAKa, Wo6 CTBOPUTM IANNIUHNIA TAPMOHINHUIA HACTpPIW. Bia-
NOBIAHICTb MiXK: XPYLLi — CA[0K, BUILHEBUI — Haf BULLIHAMMK, (€) KONoxaTu — ryayTb NiACUNIOE NepeBary came 06paHOro HUM BapTiaHTa paaka.

3 iHworo 60Ky, KOM6iHOBaHA BNACTUBICTb 3 BpaxyBaHHAM K ABOCK/IAA0BUX, TaK | TPUCKNALOBUX CTON AA€E HACTYMHe:
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lineVariantsG3 3 a@2y +S 2 Xxpywi Hag BUWHAMKU TyayTb

Xpy

Wybl 6

Ha

BN 6

WHba

MU 3

ry

AyTb 6

Xpy

Wybl 6

Ha

aBu 6

WHba

MW 3

ry 6

AyTb 8
Xpylul HaABUWHAMU TYyAYyTb
14.2400
14.2400

HaABUWHAMKW TyayTb Xpywl
14.2400
14.2400

ryayTb Xpywl HaaBUIWHAMU
11.2400
11.2400

Xpywl ryayTb HagBUWHAMU
11.2400
11.2400

HAABUWHAMKU Xpywi ryayTb
4.4444
4.4444

ryayTb HaABUWHSAMK Xpyuil
4. 4444

L I B S N N B B S ARV EEI VLS RS BTN LN B O]
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AVYAN

SaalWl y pexumi KinbKoX BNacTUBOCTeMN

Bce Bulecka3aHe CTOCYETbCA | peXMMy KinbKox BnacTuBocTei. Mpu ubomy nitepa 'H' y no3HaYeHHi BAACTMBOCTI, AKLWLO Y Hill )Ke BUKOPUCTOBY-
€TbCA 'a’, ITHOPYETbCA, TO6TO SaaW Ma€ NPiopUTET Ha PEXMMOM BlacHUX Tpusanocten PhoPaaWw ('H').
Hanpuknan:

lineVariantsG3 100.0_0.001 +m ax01 5 02y 20 -m +s 1 +v 3 AK1iCb U1KaBl MW OTPUMYEMO pPe3ynbTaTu

na

Kbicb 6

bl 6

Ka 8

Bbl 6

MU 6

0

Tpu 6

My

ne 3

MO

pe

3ynb 6

Ta 8

™ 6
L1KaBl pe3ynbTaTW MU OTPUMYEMO SIKiCb ->5.640625->5.640625
LikaBl pe3ynbTaTW MU SKiCb OTpUMyemMo ->2.375->2.375
LikaBl pe3ynbTaTu sfKiCb MW oTpumyemo ->1.1875->1.1875
AKiCb UiKaBl pe3ynbTaTu MM OTpUMyemo ->1.125->1.125
MW AK1Cb L1KaBl pe3ynbTaTu OTpuUMyemo ->1.125->1.125
OTPUMYEMO MW SIK1Cb L1KkaBl pe3ynbtatn ->1.0->1.0
AKiCb pe3ynbTaTu ULiKaBl mMu oTpumMyemo ->1.0->1.0
pe3ynbTaT MW AK1iCb OTPUMYEMO UiKaBl ->1.0->1.0

LS B B I R R I B B B R I VIR VN O
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OTPUMYEMO LiKaBl AKicb mu pe3ynbTaTn ->10000.036->10000.036
pe3ynbTaTh MW OTPUMYEMO L1KaBl fIK1iCb ->3600.144->3600.144
OTPMMYEMO L1KaBl AK1Cb pe3ynbTaTn Mu ->3600.144->3600.144
L1KaBl pe3ynbTaTu SIK1iCb OTPUMYEMO MU ->3600.144->3600.144
MW OTPUMYEMO L1KaBl pe3ynbTaTu AKicb ->3600.081->3600.081
MW L1KaBl pe3ynbTaTW OTPUMYEMO AKiCb ->3600.081->3600.081
pe3ynbTaT L1KaBl OTPMMYEMO MM fK1Cb ->3600.081->3600.081
L1KaBl OTPUMYEMO pe3ynbTaTh MM fK1Cb ->3600.081->3600.081
OTPMMYEMO L1KaBl MM pe3ynbTaTu AK1iCb ->3600.081->3600.081
AK1iCb MW pe3ynbTaTu UL1KaBl oTpumyemo ->3600.081->3600.081
MW pe3ynbTaTy L1KaBl AK1Cb OTpUMYyeEMO ->3600.081->3600.081
MW U1KaBl pe3ynbTaTyW AK1Cb OTpUMyeMo ->3600.081->3600.081
MW AK1Cb pe3ynbTaTuW OTPMMYEMO LilkaBl ->3600.081->3600.081
MW AK1Cb OTPUMYEMO pe3ynbTaTy LikaBl ->3600.081->3600.081
pe3ynbTaT AK1Cb OTPUMYEMO LikKaBl mMu ->3600.081->3600.081
pe3ynbTaT OTPUMYEMO AKiCb UikaBl mMu ->3600.081->3600.081
OTPUMYEMO AK1Cb pe3ynbTaTu LlKaBl mu ->3600.081->3600.081
OTPUMYEMO AK1Cb L1KaBl pe3ynbTaTum mm ->3600.081->3600.081
pe3ynbTaT UiKaBl SIKiCb OTpuMyemo mu ->3600.081->3600.081
OTPMMYEMO L1KaBl MM siIKiCb pe3ynbTaTn ->3600.036->3600.036
MW SIK1Cb OTPMMYEMO U1KaBl pe3ynbTaT ->3600.036->3600.036
MW pe3ynbTaTh OTPUMYEMO LiKaBl AKicb ->3600.036->3600.036
MW OTPUMYEMO pe3ynbTaTu L1KaBl AK1Cb ->3600.036->3600.036
pe3ynbTaT AK1Cb MW ULiKaBl oTpumyemo ->3600.036->3600.036
pe3ynbTaT MW L1KaBl AK1Cb OTpuUMYyeEMO ->3600.036->3600.036
MW L1KaBl AAK1Cb pe3ynbTaTW OTPUMYEMO ->3600.036->3600.036
pe3ynbTaT MW AK1iCb OTPUMYEMO ULiKaBi ->3600.036->3600.036
AK1Cb pe3ynbTaTW OTPMMYEMO L1KaBl mMu ->3600.036->3600.036
AK1Cb OTPUMYEMO pe3ynbTaTy LlkaBl mMun ->3600.036->3600.036
AK1Cb OTPUMYEMO L1KaB1l pe3ynbTaTtm Mun ->3600.036->3600.036
OTPUMYEMO pe3ynbTaTu AKiCb LikaBl Mum ->3600.036->3600.036
AKiCb UiKaBl pe3ynbTaTu OTPUMYEMO MM ->3600.036->3600.036
L1KaBl AK1Cb pe3ynbTaTu OTpUMYeEMO MU ->3600.036->3600.036
L1KaBl AK1Cb OTPUMYEMO pe3ynbTaTun mu ->3600.036->3600.036
AK1Cb OTPUMYEMO L1KaB1l My pe3ynbTaTn ->625.081->625.081



LiKaBl pe3ynbTaTW OTPUMYEMO MM AKiCb
MW U1KaBl SIKICb OTPUMYEMO pe3ynbTaTw
AK1Cb MW L1KaBl OTPUMYEMO pe3ynbTaTH
OTPUMYEMO AKICb L1KaB1l MU pe3ynbTaTu
OTPUMYEMO MW L1KaBl pe3ynbTaTu SAKiCb
LiKaBl pe3ynbTaTW MU OTPUMYEMO AK1Cb
L1KAaBl MW SAAK1Cb OTPUMYEMO pe3ynbTaTwu
OTPUMYEMO MW pe3ynbTaTu UlKaB1l AKIiCb
pe3ynbTaT U1KaB1l MU OTPUMYEMO SAIKiCb
L1KaBl MW OTPUMYEMO pe3ynbTaTu AKiCb
pe3ynbTaT AKiCb WL1KAaB1l MW OTPUMYEMO
AK1Cb pe3ynbTaTu U1KaBl MU OTPUMYEMO
AK1Cb L1KaBl pe3ynbTaTuW MU OTPUMYEMO
AK1iCb UlKaB1 MW pe3ynbTaTuW OTPUMYEMO
LiKaBl AKiCb pe3ynbTaTW MU OTPUMYEMO
LiKaBl MW pe3ynbTaTu AKiCb OTPUMYEMO
pe3ynbTaTh MM SK1Cb L1KaBl OTPUMYEMO
MW AK1Cb pe3ynbTaTW L1KAaBl OTPUMYEMO
OTPUMYEMO SK1Cb MW pe3ynbTaTu L1KaBl
pe3ynbTaT OTPUMYEMO MU SIKIiCb L1KaBil
OTPUMYEMO pe3ynbTaTu MU AKICb L1KaBi1
pe3ynbTaTh AKiCb MU OTPUMYEMO LiKaBi
pe3ynbTaT L1KaBl OTPUMYEMO AK1Cb MW
L1KaB1l AK1Cb MU OTPUMYEMO pe3ynbTaTwu
OTPUMYEMO AKICb MW LiKaBl pe3ynbTaTwu
AK1iCb MW OTPMMYEMO Li1KaBl pe3ynbTaTu
OTPUMYEMO MM AK1Cb Li1KaBl pe3ynbTaTu
pe3ynbTaT OTPMMYEMO MU L1KAaB1l AK1Cb
OTPUMYEMO pe3ynbTaTuW MM L1KaB1 AKiCb
L1KaBl MW pe3ynbTaTu OTPUMYEMO SAIKiCb
pe3ynbTaT OTPUMYEMO SIK1Cb MM L1KaB1l
OTPUMYEMO pe3ynbTaTu sIKICb MM LiKaBi
OTPUMYEMO MW SIK1Cb pe3ynbTaTu L1KaBl
AK1Cb MW pe3ynbTaTu OTPUMYEMO L1KaB1l
AK1iCb MW OTPUMYEMO pe3ynbTaTy LiKaBl

->625.
->625.
->625.
->625.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.

081->625.
036->625.
036->625.
036->625.
144->400.
144->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
036->400.
036->400.
036->400.
036->400.
036->400.
036->400.
036->400.
036->400.
036->400.
036->400.
036->400.
036->400.

081
036
036
036
144
144
081
081
081
081
081
081
081
081
081
081
081
081
081
081
081
081
081
036
036
036
036
036
036
036
036
036
036
036
036

73
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LiKaB1l OTpPUMYeEMO pe3ynbTaTu AKiCb MU ->400.036->400.036
MW pe3ynbTaTu AKLCb L1KABl OTPUMYEMO ->225.144->225.144
MW AK1Cb L1KaBl OTPMMYEMO pe3ynbTaTum ->225.081->225.081
pe3ynbTaT MW L1KaBl OTPUMYEMO fIKiCb ->225.081->225.081
MW pe3ynbTaTy L1KaBl OTPUMYEMO fIKiCcb ->225.081->225.081
LiKaBl pe3ynbTaTu SK1Cb MW OTPUMYyeEMO ->225.081->225.081
AK1Cb pe3ynbTaTW MM L1KaBl OTPUMYEMO ->225.081->225.081
MW U1KaBl OTPUMYEMO pe3ynbTaTu AK1iCb ->225.036->225.036
pe3ynbTaT LlKaBl SK1Cb MW OTpPUMYeEMO ->225.036->225.036
LiKaBl AK1iCb MW pe3ynbTaTuW OTPUMYeEMO ->225.036->225.036
AK1iCb MM Li1KaBl pe3ynbTaTu OTpUMyemo ->225.036->225.036
pe3ynbTaTh OTPUMYEMO L1KaB1l AK1Cb MM ->225.036->225.036
OTPUMYEMO pe3ynbTaTh L1KaBl AK1Cb MM ->225.036->225.036
OTPMMYEMO L1KaBl pe3ynbTaTu fAK1Cb MM ->225.036->225.036
LiKaBl pe3ynbTaTuW OTPUMYEMO AK1iCb MU ->225.036->225.036
MW L1KaB1l OTPMMY€EMO SIK1Cb pe3ynbTaTm ->156.331->156.331
L1KAaBl OTPUMYEMO MW pe3ynbTaTu fIKiCb ->25.144->25.144
pe3ynbTaTh AK1Cb OTPUMYEMO MU L1KaBl ->25.144->25.144
OTPUMYEMO MW pe3ynbTaTu SK1Cb UikKaBl ->25.144->25.144
pe3ynbTaT MU OTPUMYEMO SIKIiCb UL1KaBl ->25.144->25.144
pe3ynbTaT AKiCb UiKaB1l OTpUMYeEMO My ->25.144->25.144
MW OTPUMYEMO L1KaBl sIK1ICb pe3ynbTaTu ->25.081->25.081
L1KAaBl MW OTPUMYEMO AK1Cb pe3ynbTaTm ->25.081->25.081
L1KaBl OTPUMYEMO SIK1Cb MM pe3ynbTaTm ->25.081->25.081
L1KaBl AK1Cb OTPUMYEMO MW pe3ynbTatu ->25.081->25.081
AK1iCb OTPUMYEMO MM LiKaBl pe3ynbTaTn ->25.081->25.081
MW OTPUMYEMO SIKiCb UiKaBl pe3ynbTaTtm ->25.081->25.081
pe3ynbTaT OTPMMYEMO L1KaBl MM AKiCcb ->25.081->25.081
OTPUMYEMO pe3ynbTaTu UiKaBl MM sAKicb ->25.081->25.081
pe3ynbTaT UiKaBl MM SKiCb OTpuMyemo ->25.081->25.081
LikaBl MM AKiCb pe3ynbTaTu OTpUMyemo ->25.081->25.081
MW AK1Cb L1KaBl pe3ynbTaTu OTpuUMyemo ->25.081->25.081
AK1Cb OTPUMYEMO MU pe3ynbTaTu uyikasl ->25.081->25.081
OTPUMYEMO AK1Cb pe3ynbTaTW MM LlKaBl ->25.081->25.081
AK1Cb pe3ynbTaTW MU OTPUMYEMO LiKaBl ->25.081->25.081



MW pe3ynbTaTyW AK1Cb OTPUMYEMO L1KaBi
MW OTPMMYEMO pe3ynbTaTW AK1Cb L1KaBl
MW OTPUMYEMO AK1Cb pe3ynbTaTy LlKaBil
L1KaBl OTPUMYEMO AK1Cb pe3ynbTaTu MU
AKiCb L1KaB1l MW OTPUMYEMO pe3ynbTaTH
OTPUMYEMO MM LiKaBl AK1Cb pe3ynbTaTu
L1KAaBl OTPUMYEMO MU AK1Cb pe3ynbTaTwu
OTPUMYEMO L1KaBl pe3ynbTaTu MU AK1Cb
L1KaBl pe3ynbTaTu MU SSK1Cb OTPUMYEMO
AK1iCb pe3ynbTaTW OTPUMYEMO MU LiKaB1l
AK1Cb OTPUMYEMO pe3ynbTaTuM MM L1KaBl
MW pe3ynbTaTu OTPUMYEMO SIK1Cb L1KaBl
AK1Cb pe3ynbTaTu U1KaBl OTPUMYEMO MU
AK1Cb U1KaB1 OTPUMMYEMO pe3ynbTaTu MU
AKiCb U1KaB1 OTPMMYEMO MW pe3y/nbTaTH
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->25.081->25.081
->25.081->25.081
->25.081->25.081
->25.081->25.081
->25.036->25.036
->25.036->25.036
->25.036->25.036
->25.036->25.036
->25.036->25.036
->25.036->25.036
->25.036->25.036
->25.036->25.036
->25.036->25.036
->25.036->25.036
->6.394->6.394

MW MaKblCb UblKaBbl pe3ynbTaTH
OTPUMYNEMO MU MaKbiCb LblKaBbil

OTpUMYyMNEeMO
pe3ynbTaTy

pe3ynbTaTu MU MWaKbiCb OTPUMYMEMO LbiKaBbil
LbiKaBbl pe3ynbTaTu MW OTPUMYMEMO MaKbiCb

UblKaBbl pe3ynbTaTu MM MAKbiCb
LblKaBbl pe3ynbTaTu MaKblCb MU
MaKblCb pe3ynbTaTy LblKaBbl MW
MaKbiCb UblKaBbl pe3ynbTaTu MU

OTpUMYyMNEMO
OTpUMYyMNEMO
OTpUMYyMNEeMOo
OTpUMyMnemMo

BapTo 3a3HauunTy, WO B CUNY 0CO6MMBOCTEN 06UMCNEHHA BNACTUBOCTEN, AKLLO HalaBaTK CKNaAaM OAHAKOBI 3HAUEHHA Niapaa, To MeHue 6yae
3HaueHb 3 MAKCUMANTbHUMMN 3HAUEHHAMMU. TUTAHHA, UM BAPTO 3aHA/ATO CTAPATUCA HAJIaBATW Pi3Hi 3HAUEHHSA NOCNIAO0BHMUM CK/TaAaM, 3a/IULLAETbCA

BIAKPUTUM.

TaKoX 3a3Hauy, W0 TaK1i AeTani3oBaHM BUBIA HAJAETbCA 33 YMOBM BKA3aHHA AK aprymeHTiB "+v 3”. BiH BKMOUYa€e "aetanizoBaHuin” BuBig,
Npo KWK 3rogom. BiH Npautoe cae y peXxumi Kinbkox BnacTuBoCTeN.
LlikaBMM € iHWNIK NPpUKNag, AKUN NOKa3ye, IK MOXHA cCNpo6yBaTh 3HANTK, Aie KpaLLUm 6yae NoriYHUN HAronoc:

lineVariantsG3 10.0_0.0 +m ax01 5 ax@02 5 ax@03 5 -m +s 3 +v 3 Xpywl Hag BUWHAMKU TyayTb

3
7?7 Xpy 6



~
(o)}

N0 0N ) Y o) o) o) ) o) o) o) ) ) o) o) o) o) o) o)) o) o) o)) oY)

wubi 8

Ha

ABMU 6

WHba

MW 3

ry

AyTb 6

Xpy

Wybl 6

Ha 6

ABMU 8

WHba 6

MU

ry

AyTb 6

Xpy

Wybl 6

Ha

BN 6

WHba

MU 3

ry 6

AyTb 8
HaABUWHAMKU Xpywl ryayTb
Xpywl ryayTb HaaBUIWLHAMU
FryayTb HagBUWHAMKU Xpyul
HaaBUWHAMKU TyAYyTb Xpyuwi
ryayTb Xpywl HagBUWHAMU
XpylWl HaABUWHAMU TYyAYyTb

XpyWwi HaABMWHAMW TYAYTb
HaABMWHSMKM Xpywi ryayTb
ryayTb HaABMWHAMK Xpyuii
HaABUWHAMKU TyayTb Xpyuwi

->2
->2
->1
->0
->0
->0

->1.
->1.
->1.
->1.

.25->2.25
.25->2.25
.0->1.0
.3125->0.3125
.3125->0.3125
.28125->0.28125
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ryayTb Xpywl HagBuwHamu ->1.0->1.0
Xpywl ryayTb HagBuwHamu ->1.0->1.0

HaaBUWHAMK Xpywl ryayTb ->2.25->2.25

Xpywil ryayTb HaagBUWHAMKU ->2.25->2.25
ryayTb HagBuwHAmMuM xpywli ->1.0->1.0
HagBUWHAMK TyayTb Xxpywi ->0.3125->0.3125
ryayTb xpywi HaaBuwHsmn ->0.3125->0.3125
Xpylui HaABUWHAMM TyayTb ->0.28125->0.28125

ryayTb HaABMIWHbaMW Xpywdbi
ryayTb Xpywybl HaABWWHbaMW
HaABUWHbaMN FyAyTb Xpywybi
Xpywybi ryayTb HaABUWHbaMW
HaABUWHbaMU XpyWubi ryayTb
XpyWwybi HaABUWHbaMW TyAyTb

Ak 6auMmo, pesynbTaTi 064YNCNEHb ANS YCiX TPbOX BUNAAKIB BiAPI3HAOTHCA. 3 TOUKM 30py NpOrpamu ANs Takol BNACTUBOCTI APYrUin BapiaHT,
[le Haronoc nagae Ha cepeaunHy dpasu ("Hag BUWHAMK"), BUTNAAAE 6inbll NOTiYHMM. Lle BUAHO 3 TOro, 10 B JeTani30BaHOMY BMBO/I PEXNUMY
6iriTbOX BNACTUBOCTEN NULIE Y LbOMY BMMNaAKy hpa3a He NOCTYMAETbCA 3HAUEHHAM IHWMM BapiaHTaM. Afie HeMA€E CMUCAY NOTIYHO BUAINATK
came cepeaunHy dpasu (xi6alo LLieBUeHKO XOTiB CTBOPUTK LLOCb HA 3PA30K KapTUHU "06’€EMHOrO 3BYKY” 3 NOKaNi3aLi€lo "Hag BULWHAMK" yropi).
Mo)Ha fymaTy, WO y LboMy BUMNAAKY BNACTUBICTb 06paHa HeBIgNoOBIAHO.

MoTPi6HO 3a3HAUUTMK, L0 NOTIYHUI HArOMOC TYT 3aA4aHUIA 3CYBOM BMPABO HAa OAHY NO3WULi0 3HAUeHb ANA WKanu "2-3-4-6-8-11-15").

PekypcuBHMA pexxum npu SaaW

PeKypCUBHUN peXxUm XapaKTepusyeTbca BOMA CYyTTEBUMMU 0CO6/MBOCTAMMK:

1. OCKINbKMN psAOK 3annCyeTbCA Y "DOHETUUHIN TPAHCKPUNUIT”, TO HACTYMHUN BUKINK 06UMcneHb byae 34iiCHEHUI HA OCHOBI HOBOTO pPsAAKa,
B AKOMY MOXYTb Bif6yTnCA HE3BOPOTHI (DOHETUUHI 3MiHM (HAWCKNAAHIIIMM € BUNAAOK CTABAHHA MYyXUX NPUTOIOCHUX A3BIHKMMU, Xapa-
KTEPUHUIA ANA YKPATHCbKOI MOBU, ANA iHIIMX MOB MOXYTb 6YTN TAKOX iHLLI XapaKTepHi 3MiHN);

2. KOXE€H HACTYMHUIA eTan ob6uncneHb y pexxumi SaaW 6yae BUKNUKATK BBEAEHHA AAHUX ANS CKNaAiB BPYUYHY — Le NOAOBXYE 3aranbHy Tpu-
BaNicTb 06uncneHb, 36inblye po6oTy NIOAUHK, ane BOAHOYAC A03BONAE 3MIHUBLUWN JaHi OTPUMATN BUAO3MIHEHI pe3ynbTaTu.
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Meplue yCKNagHEHHA MOXe He [y)Xe CUbHO BMAMBATM Ha pe3ynbTaT po60Tu (OCKiNbKM Ans 2-4 3MiH Y AOBroMy pAAKY Ta BPaxoByouu, Lo
Ha BiAMIHHOCTI M) FYXUMK TA BiANOBIAHUMMN A3BIHKMMU MPUrONOCHUMM He Binblue 11%, TO Le NepeBaXXHO He HAATO CMbHO Bio6pPaXKAETbCA
Ha KiHLUEeBWX pe3ynbraTtax, Xoua i BNJANBOM He MOXHa LLiTKOM 3HeXTyBaTh).

Hanpuknag:

lineVariantsG3 +r 3 as@1 +s 1 +u manBaTW WOCb rapHe Ue LilKaBe 3aHATTSH

Ma 3

nby

Ba 6

™

W4Y03b 6

rap 6

He

ue

ubil

Ka 6

Be

3a

Hba 6

TbTba
rapHe WYoCb UelblKaBe ManbyBaTW 3aHbaTbTba
LeubilkaBe WY03b rapHe MasibyBaTW 3aHbaTbTba
W403b rapHe UeUblkaBe MalibyBaTW 3aHbaTbTba
3aHbaTbTba WY03b rapHe UelublKaBe ManbyBaTH
W403b rapHe 3aHbaTbTba UeLblKaBe ManbyBaTH
W403b rapHe UeubliKaBe 3aHbaTbTba ManbyBaTH
3aHbaTbTba FapHe WYOCb LelbiKaBe ManbyBaTH
rapHe 3aHbaTbTba WYOCb LeLlbiKaBe ManbyBaTw
WYOCb UeublKaBe rapHe 3aHbaTbTba ManbyBaTH

O 00 N O Ul W N D oV oV oV oV D oV V) V) ) ) ) ) IV S

10 3aHbaTbTba WY03b rapHe ManbyBaTW LeLblKaBe
11 W4O03b rapHe 3aHbaTbTba Ma/ibyBaTW LelUblkaBe
12 3aHbaTbTba rapHe WYOCb ManbyBaTW LelbiKaBe
13 rapHe 3aHbaTbTba WY0OCb MajibyBaTuW LelblKaBe
14 MasibyBaTW W4Y03b rapHe UeublikaBe 3aHbaTbTba

15 rapHe W4yoCb MallbyBaTu Ll,eLl,biKaBe 3dHbaTbTba



16
17
18
19
20
21
22

I4o3b rapHe ManbyBaTu ueubiKaBe 3adaHbAaTbTba
IW4YO0Cb MallbyBaTW FapHe 3aHbaTbTba ueubiKaBe
IW4Y03b rapHe Ma/lbyBaTW 3aHbaTbTba ueubiKaBe

ManbyBaTH
ueubikaBe
mManbyBaTH
LeublKaBe

ueubikaBe
ManbyBaTK
ueubikaBe
ManbyBaTU

3adaHbaTbTba
3adHbAaTbTba
3adaHbaTbTba
3aHbdTbTba

rapHe
rapHe
WYo3b
WYo3b

WYoCb
WYoCb
rapHe
rapHe
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Byab nacka, BKaxiTb BapiaHT (Axkun Bu 6axaeTe, wWo6 BiH CTaB pe3ynbTyluuM PAAKOM) 33 MOr0 HOMEPOM.

2

Ao 6axaeTe 3anyctutu nporpamy (dyHKUiO) peKypCUBHO, 3MiHWWUM CMOMYyUYeHHA cNiB Ta 6ykB, BBeAiTb TYyT
3aK0[0BaHNMN PAAOK iHTepnpeTaTopa. AKWO 6axaeTe He BuKopucToByBaTu nporpamy (yHKUiW) peKypcusHO,
NPOCTO HaTUCHiTb Enter.

22

? ue

? ubil

?  Ka 6

? Be

? W4yo 6

? 3brap 6

? He

7?7 Mma 3

?  nby

? Ba 6

?7 TN

? 3a

? Hba 6

? TbTba

1 LeublKaBe WY03brapHe ManbyBaTW 3aHbaTbTba
2 WW4O3brapHe UelubiKaBe ManbyBaTW 3aHbaTbTba
3 3aHbaTbTba WY0O3brapHe ManbyBaTuW LelbiKaBe
4 WYyo3brapHe 3aHbaTbTba ManbyBaTWU LeLbiKaBe
5 3aHbaTbTba WY03brapHe UeLublKaBe Ma/byBaTwu
6 WW4O3brapHe 3aHbaTbTba UeUblKaBe MasbyBaTu
7 WW4O3brapHe UelublKaBe 3aHbaTbTba MasibyBaTwu
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8 ManbyBaTW W4YO3brapHe LelLbikaBe 3aHbaTbTba
9 W4O3brapHe MajnbyBaTW LeUblkaBe 3aHbaTbTba
10 W4O3brapHe ManbyBaTW 3aHbaTbTba LUeLblKaBe
11 LeubilkaBe Ma/ibyBaTW 3aHbaTbTba IWWYO3brapHe
12 ManbyBaTW LeUblKaBe 3aHbaTbTba WYO3brapHe

Byab nacka, BKaxiTb BapiaHT (axkuin Bu 6axaeTe, uwob BiH cTaB pe3ynbTyluMM PAAKOM) 3a MOr0 HOMEPOM.

8

Akwo 6axaeTe 3anycTutu nporpamy (dDyHKUiW) peKypCMBHO, 3MiHWWYM CMOMyUYeHHA cniB Ta 6yKB, BBeAiTb TyT
3aK0[0BaHMN pAOOK iHTepnpeTaTopa. fAKwo 6axaeTe He BuMKopucToByBaTu nporpamy (dyHKUiw) peKypcusHo,
MPOCTO HAaTUCHiTb Enter.

Ma/lbyBaTW WYO03blrapHe Ll,eLl,biKaBe 3aHbAdTbTba

3BepHiTb yBary, NOJOBXEHHA NPUrONOCHUX KOAYETLCSA | BiA0OGPAXKAETLCA AK IX MOBTOPEHHSA, Y TOMY UMCNi ANS M'AKMX UM NOM'SIKILEHUX NMPUro-
NIOCHUX MOBTOPIOIOTLCA FPYNM 3 M'AKUM 3HAKOM ("3aHbaTbTba”). TAKOX 3BePHITb YBary, L0 NPy nepecTaHoBLi CN1iB BiA6ynnuca goHeTUUHI 3MiHN —
"woCb rapHe” ctano "wyo3b rapHe”. AKwWo 6 My B3N | 3’€AHANM Yy LbOMY BapiaHTi nepLie 3 ABOX CMiB 3 iHW KM, ie He Mano 6u 6yt hoHeTUUHOI
3MiHW, TO Nporpama nponyctunia 6 ue i ue BHecno 6 hoHeTMUYHy NOXM6KY B pe3ynbTarT, afie 3aBAsiKM CNiBBIAHOLWEHHAM TPUBaNoCcTen, NoOXmbKa
MiXX A3BIHKUMM Ta rnyxumu BianosigHumu (a6o npubIM3HO BiAMNOBIAHUMU, AK Y BUNAAKY 3 -X) NPUTONOCHUMU CKNAAa€E He Ginblue 11%. Kinbka
MOTEHLINHNX TaKNX Ha 1 PAAOK HE HAATO 3MIHIOE PUTMIYHMI MANTIOHOK, @ HA BNACTMBOCTI 3 'a’ B MO3HAU€eHHi B3arani He BNNBAE.

(1] [
ael, AKi MOXYTb AONMOMOITH
AKWo Bn 6axaeTe NpoBeCTN NeBHe AOCNIAKEHHS PAAKA, TO MOXHA 3aCTOCOBYBATU Pi3Hi CxemMu Ana aHanisy. Mporpamu HagaTb 6arato MoOXIu-
BOCTEW, TOMY NOTPIGHO MPOABUTU JOLINbHICTb. OCb KinbKa nopaa:

1. MouaTtu aHani3 MoXXHa 3aaBLIN, HANPUKNAJ, NOCNIAOBHO Pi3HOXapaKTepHi BNACTUBOCTI, HANPUKNAA, ANA ABOX CKNa/is (BUKOPMCTOBYOUM
nepwun aprymeHT y surnaai N_0.0), Tpbox cknagis (nepwuii aprymeHT y surnagi 0_N), w / X, 3roqom 5- un 6-cknafosi BapiaHTn Bnactu-
BOCTEMN, MOXHA TaKOX CBOI KOPUCTYBAL,bKi.

2. 3aCTOCYBaHHA BNacTUBOCTen 'a’ Tuny notpebye 6inblie yacy, 3aTe 403BONSAE 334aTN HiNblue XapaKTEPUCTUK, @ TAKOX AA€ NepeBarn y cu-
NaboTOHIYHOMY BipLIYBaHHI.

3. LikaBy iH(hopMaL,ilo MOXHa TAaKOXX OTPMMATU, BUKOPUCTOBYIOUMN AeTanizauito (anB. Huxue).

4. | TaKoX 6araTo iHWWMX, 6iNblW TBOPUUX BAPiaHTIB, 3PELITOK 3 BUKOPUCTAHHSIM MA€E PO3BMBATMCA BNACHE BiguyTTA MOBM Y NOAUHN | BOHA
MOCTYNOBO HABYATUMETbCS CTBOPEHHIO FAPHUX TEKCTIB.
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JAeTanizauis y peXumi KinbKox BNacTUBOCTeM

AKLL0 BN BUKOPUCTOBYETE PEXMUM KiflbKOX BacTueocTel (+m...-m), To AN8 OTPUMAHHA [0AATKOBOI iH(hopMaL,il MOXXHA 3aCTOCyBaTyW AeTanisalio.
[Ans uboro NOTPiI6GHO BKA3aTU AIK ApryMeHTN KOMaHAHOro psAfKa no3a rpynamu +m ...-m Ta +a ...-a aprymeHTu +v umncno 1,2 a6o 3. Mpu nporpama
nepen BUBOAOM Ha €KPAH CMiNbHMX BapiaHTIB ANs yCiX BKa3aHMUX BNAaCTUBOCTEN Ta NapaMeTpiB BuBeAe A0AATKOBO Lie BiAcopToBaHi 3a String
(y Bunagky 1), 3a NPOMKHUM 3HaUeHHAM, @ NOTIM Y BUNAAKY PiBHOCTI LbOro 3HaueHHa — 3a pagkamu (y Bunagky 2), 3a KiHLEeBUM 3HAUEHHAM
Double (3a ocTaHHiM i Bin6yBaeTbcA cama po6oTa anroputma Bigbopy, Le y BUNaaKky sapiaHra 3).

Hanpuknap:

lineVariantsG3 +m as@1 3 w02 10 -m +s 1 +v 1 +u manBaT;W WOCb rapHe Ue LlKaBe 3aHATTSH

Ma 3

nby

Ba 6

™

W403b 6

rap 6

He

ue

Ubi

Ka 6

Be

3a

Hba 6

TbTba
rapHe 3aHATTA WOCb ManwBaTU ueulikaBe ->578.0->578.
rapHe 3aHATTA WOCb UeuikaBe manwBaTun ->578.0->578.
rapHe WOCb ManBaTKW LeuikaBe 3aHATTA ->560.0->560.
rapHe WocCb UeulKaBe ManwBaTM 3aHATTA ->578.0->578.
3aHATTA rapHe WoOCb ManwBaTU uUeulkaBe ->578.0->578.
3aHATTA rapHe wWocb uUeuikaBe manwBaTun ->578.0->578.
3aHATTA WOCb rapHe manwBaTu ueuikaBe ->578.0->578.
3aHATTA WOCb rapHe ueulkaBe manwesaTu ->578.0->578.
ManwBaTU LelLilKaBe 3aHATTA rapHe WoCb ->544.0->544,
ManiBaTy LeulKaBe 3aHATTA WOCb rapHe ->544.0->544,

ESIEN RN IR IR SRS I EREC BRSS BESCRPIC BPES BRSNS BRI RSN

[SESESEIS RIS RIS RIS RIS RS RS
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ManwBaTU WOCb rapHe uUeuikaBe 3aHATTA ->560.0->560.
LeulkaBe MarwoBaTU 3aHATTSA rapHe wWocb ->544.0->544,
LeulkaBe ManwBaTU 3aHATTS WOCb rapHe ->544.0->544,
LeuikaBe WOCb rapHe manBaTu 3aHATTA ->578.0->578.
IWOCb FapHe 3aHATTA ManwBaTu LeuikaBe ->578.0->578.
WOCb rapHe 3aHATTA UeulkaBe ManwBaTm ->578.0->578.
WOCb rapHe ManwBaTW 3aHATTA UeulkaBe ->560.0->560.
WOCb rapHe ManwBaTW UellKaBe 3aHATTA ->560.0->560.
WOCb rapHe ueulkaBe 3aHATTA ManwBaTum ->578.0->578.
WOCb rapHe uUelilkaBe ManwBaTW 3aHATTA ->578.0->578.
WOCb ManBaTU rapHe 3aHATTA UeuikaBe ->560.0->560.
WOCb UeulKaBe rapHe 3aHATTA ManwBaTum ->578.0->578.

[SELSTINS I SIS RS RS RS B S RO R S R O

rapHe ManwBaTKW WOCb 3aHATTA UeuikaBe ->0.6328125->0.6328125
rapHe ManwBaTU WOCb UeuikaBe 3aHATTA ->3.65625->3.65625
3aHATTA MaswBaTU WOCb UeulkaBe rapHe ->0.4921875->0.4921875
3aHATTA WOCb UeulKaBe rapHe manwBaTun ->0.421875->0.421875
ManiBaTW rapHe 3aHATTA UelilkKaBe Wocb ->3.0625->3.0625
ManiBaTyW rapHe uUeuikaBe WOCb 3aHATTA ->0.6640625->0.6640625
ManwBaTU WOCb rapHe 3aHATTA ueulkaBe ->0.53125->0.53125
ManwBaTU WOCb 3aHATTA rapHe ueuikaeBe ->3.0625->3.0625
ManiBaTy WOCb 3aHATTA UeulkaBe rapHe ->0.4375->0.4375
ManiBaTy WOCb UeulkaBe rapHe 3aHATTA ->0.53125->0.53125
LeuikaBe rapHe 3aHATTS ManwBaTU wWocb ->0.4375->0.4375
LeulkaBe rapHe ManwBaTW WOCb 3aHATTS ->0.6328125->0.6328125
LeuikaBe WOCb rapHe ManwBaTu 3aHATTSA ->0.4375->0.4375
LeulkaBe WOCb 3aHATTA ManwBaTuW rapHe ->0.4375->0.4375

WOCb rapHe ManwBaTW 3aHATTA UeulkaBe ->0.4375->0.4375

WOCb 3aHATTA Ma/nwBaTU rapHe ueuikaBe ->3.71875->3.71875
WOCb LeLlKaBe rapHe 3aHATTA ManoBatTun ->0.40625->0.40625

W4o3b rapHe MalibyBaTW 3aHbaAaTbTba Ll,eLl,biKaBe
l4ocCb LLELLbiKaBe frapHe 3dHbdTbTbd Ma/lbyBaTW
Ll,eLl,biKaBe lH4YO03b rapHe MalibyBaTW 3aHbaTbTba
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Mpwn LbOMY CTPINKN MOKa3yTb Y 6yAb-AKOMY pa3i Xif 064ncneHb 3HaUYeHb BNAaCcTUBOCTEN, A NOPSAAOK rpynyBaHHA BiANOBIAAE NOPSAKY, B
AKOMY 33flaHi B KOMAHAHOMY pAAKY BNACTUBOCTI. TyT COPTYBaHHA 3a camum pAakKom (+v 1), pAAKMU BiACOPTOBAHI 3a 3pocTaHHAM, a uucna (y
BUNagKax +v 2 / +v 3) — 3a cnafaHHAM.



Po6oTa 3 nporpamoio unconcatUkr

Mpu BUKOHaHHI nporpam lineVariantsG3, rewritePoemG3 yTBOPOOTHCA KOHKATEHALT CNliB Ans 36epeXxeHHA MiHIManbHOT rpamaTUKmM Ta Kpaworo
PO3YMiHHA TeKCTY. [lefaKi 3 HUX € TUMOBUMMU i X MOXHA Nerko BiApi3HUTK Bif 3BMUYANHUX (HEKOHKATEHOBAHUX) C/iB. ToMy ANA NPUCKOPEHHSNA
pefaryBaHHs TEKCTIB Nic/a BUKOPUCTAHHA NPorpam MoXHa 3aCcTOCyBaTM We oAHY nporpamy — unconcatUkr.

unconcatUkr 1 <wnax Ao ¢anny 3 KOHKATEHOBAHUMU CMOAyUeHHAMM cniB> [<wnsx go HoBoro tdanny>]
unconcatUkr 2 <wnax Ao ¢anny 3 KOHKATEHOBAHUMU CMOMyUeHHAMM cniB> [<wnsax Ao HoBoro tdanny>]
unconcatUkr -1

e TPU NPUHLMMOBI CNOCO6U BUKOPUCTAHHA LIET YTUMITU.

Mepwuin Hanbinbll 6e3neYHnit, 3aCTOCOBYE NuLie Ti PO34INEeHHA CNONyUYeHb, K Maike HaneBHO He NPU3BeayTb A0 HeMpPaBUNbHUX CHIB.
[lpyruii 6inbll pU3NKOBAHWI, ane Ma€ 6inblNN eeKT, TUM He MeHLIe, 3aCTOCOBYINTE 3 0b6epexeHicTio (AeAKi He HACTINbKN WNPOKO BXWBAHI
cnoBa 6yayTb HEMPaBUIbHO PO34iNeHi Npu LboMy).

3a 3aMOBUYBaAHHAM, AIKWO LM(pa He BKA3aHa, TO BOHA BBAXXAETbCA 1.
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Po6oTa 3 nporpamoto propertiesTextG3 (Ta distributionTextG)

PeXXuMm CTaTUCTUKM 33 cknagamu (+s)

MoumnHatoum 3 Bepcii 0.21.0.0 nakeTy phonetic-languages-simplified-examples-array, Mo)XxHa BUBECTW Ha €KpaH CTAaTUCTUKY 3a CKNaJaMu 3aMiCTb
CTAaTUCTMKK 3a BNACTMBOCTAMM UM iHTepBanamu. KLLO cepes apryMeHTiB BUKUKY nporpamu propertiesTextG3 3agatu "+s”, To nporpama Buseae
ANA KOXHOTO pAAKa KiNbKiCTb CKNAAiB y pAAKy, NTiM CNMCOK PO3NoJiny CKNais 3a CIoBaMu B NOPAAKY iX noasu y paaky (nicna 3actocyBaHHA
CTaHOAPTHUX NepeTBOpPeHb 36epeXkeHHA MiHIManbHOI rpamaTiKki), a NOTiM, AKLLO 33AaTW apryMeHT BMBOAY HAa eKpaH TEKCTY, — cam PAAOK Y
nepeTBopeHoMy Burnagi. Mpu ubomy, KW By 3agaeTe 3uMTyBaHHA TEKCTY 3 halnny, TO BUBELAETbCSA CTAaTUCTMKA 3a BCiMa psiAKamMmM NoCnigoBHO, a
AKLLO Y PEXUMI 3UNTYBAHHA TEKCTY 3 CTaHAAPTHOIO BBOAY — TO NO-PSAKOBO, TO6TO Nporpama BuBeae Ans psgKa i NoTim yuekaTume Ha HaCTyNHUNM.
OCTaHHE 0COBMMBO 3PYUHO A8 NapanenbHOro BUKOHaHHA Liei nporpamu 3 lineVariantsG3 (B iHwWoOMYy po60oUoMy BiKHi).
Hanpuknag:

propertiesTextG3 +s Shchaslyve_derevo.txt s 1

5

10 [2,2,3,3] flke BOHO WACAUBE AepeBo

10 [1,2,3,2,2] T moxew 6auynTu LBiTe BOHO

9 [3,2,4] 3aKpUEW 0Yi MNOAOHOCUTDL

10 [4,4,2] PagiTumew no6auumBwu MOro

9 [3,4,2] iKB1iTHMM iBoAHouac NAiAHUM
12 [4,5,1,2] AHaBeCHi KONUIEKBiTY TaMm HeMma
8 [2,3,3] Unine wacnmeum Aepeso

10 [3,4,1,2] HaneBHe YHapii BTim nopi

8 [3,2,3] uwocoHue rpie IBpaHui

10 [2,2,4,2] CATb Tenni unpoxonogHi pocwm
10 [3,1,3,3] Mpuxoauw TW AOHbOrO0 HaBeCHi
9 [3,3,3] i6aunw gepeBO WACNUBUM
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8 [2,3,3] Mpuigew yniTKy BOCEHMU

11 [3,4,2,2] i3HOBY 3yCTpiyaew WOro MuIuUM

8 [4,3,1] YCM1XHEHUM KpacusBum 1

7 [2,3,2] A3BiHKMM Bifacniey nTaxis

8 [3,3,2] VYpaHui BBeuepi uuBAeHb

9 [3,2,2,2] MOCTiNHO 6auunw WOro KBiTHUM

8 [3,2,1,2] Niginpew 6nMxye oCb BOHO

10 [3,2,2,2,1] Biaxoauw pani xouew 6yTU 3HOB
10 [3,4,3] AB3UMKY uunwacnumee Jepeso

9 [1,3,2,3] Tak 603emns NOro TpuUMae

15 [2,2,5,4,2] AcHir Tenno obepirae Tapaaye nwoaeu
11 [2,3,2,4] cBATa Pi3aBAHa pagicTb oropTae
10 [4,2,1,2,1] [napepeBa 3aTuX TOW Tennui pyx
10 [3,3,2,1,1] Tacunu QoAgae Womy ToW 3picT

9 [3,3,3] irHyukicTtp imiuyHe 3g0poB’H

14 [3,2,3,2,2,2] Uenopu poky naepeBo npocTe Amu nwogu
11 [3,4,4] BaraTwi ipyxnuei inoscioam

7 [3,1,3] Ywacti MM akTuBH1

8 [5,3] aakHingemo AOHbLOTO

4 [4] nocTynoBo

3 [3] noasiHO

NpuKnag iHTepaKTUBHOIO BUKOPUCTaHHA (AnBiTbCA Aani):

propertiesTextG3 +s +i

L1KaBO NPOCTO MOpaxyBaTW KiNbKiCcTb CKNaAiB y UbOMy psaaKy
9

19 [3,2,5,2,2,3,2]

aTaKOX Yy LbOMYy KOPOTLOMY

10 [3,3,4]

XoueTbCA TaKOX 3p0o3ymMiTu, AK1 cnoBa Kpawe nigimayTb

18 [3,2,4,2,2,2,3]
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IHTepaKTUBHUIA pexxum po6otu (+i)

MoumnHatoun 3 Bepcii 0.21.0.0 nakeTy phonetic-languages-simplified-examples-array, 3amicTb anny (To6To WAAXY A0 HbOTO, ANBITLCA AaNi) MO-
)XHa BKa3aTu fiK aprymeHT "+i”, TOA4i nporpama He 6yae 3uMTyBaTW TEKCTOBI AaHi 3 hanny, a 6yae ouikyBaTu HAiX BBiA 3i CTAaHAAPTHOrO BBOAY
(4acTo e NpocTo pyuHUI BBIA 3 Knasiatypu). Toai, AKILO He BKA3yBaTU +S cepe aprymMeHTiB, To nporpama éyae ouikysatu Ha (MOXnuso, 6a-
raTopsAAKOBWIA) BBiA 3i CTaHAApTHOro BBoAy (Hanpuknaa, kKnasiatypu) i 3 HAM MpaLoBaTMMe Tak, Haue BiH 6yB npountanui 3 danny (AnBiTbCA
HMKUe). AKLLO X BKa3aTuh +S cepefl apryMeHTiB, TO Yy BUNAAKY 3aflaHHA NULLE LKUX ABOX apryMeHTiB nporpama 6yae ouikyBatu nopaaKoBuii Beia
(amBiTbCA BULLE), @ Y BUNAAKY AOAABAHHSA L iHWWX apryMEHTIB, cepe AKUX € i APYK PAAKIB, nporpama 6yae ouikyBaTi Ha yBech BBif (MOXNUBO,
6araTopaaKoBUiA), a Aani npauoBaTMmMe HaCTYMHUM YNHOM:

prppertiesTextG3 +1 +s s 1

pAAKM 6yBawTb A0BW1 Ta KOpPOTWi

a 1HoAl HaBiTb Ayxe A0Bri

ane 3 TakKumuM OoOBrumMum 6yae He3pyuyHO npauwBaTu

2
11 [2,3,2,4] psaKM 6yBawTb AO0BWI TakopoTwi
10 [4,4,2] aiHoai HaBiTbAyke AoBri

17 [5,3,2,3,4] anesTakuMn AOBrUMM 6ye He3py4yHO MNpaLwBaTy

Pe)XX1m aHani3sy KiNlbKOX BapiaHTIB pagKa

MoumnHatoum 3 Bepcii 0.21.0.0 nakeTy phonetic-languages-simplified-examples-array, MoOXXHa aHanizyBaTu TaKOX BapiaHTU paaka, NodibHo AK iy
nporpami lineVariantsG3, 6inblue TOro, CUHTAKCMC ANS LbOro aHANOTIUHUN.
Hanpuknan:

propertiesTextG3 +1 +s s 1

uikaso {HaBiTb Ayxe uUikaso} wo BunAae

uikaso { HaBiTb Ayxe uUikaBo / HaA3BMYAWHO } WO 3 TOro BuUWge
nopaxyBaTu CKAagu y psaKy Moxe 6yTu AiWCHO NOTPi6HUM

2
13 [3,4,3,3] LiKaBo HaBiTbAyXe LikaBo wWoBunae
12 [3,4,3,2] UiKkaBOo HaA3BMYANHO WO3TOro BUNge
15 [3,4,3,3,2] LiKaBO HaBiTbAyXe LiKaBO WO3TOro BuUMAe

19 [5,2,3,2,2,2,3] nopaxyBaTl CKNaau ypaaky Moxe 6yTu A1NCHO MNOTP16HMM
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3BepHiTb yBary, Wo Ans uwiel yHKLiOHanbHOCTIi NOTPi6HO, W06 BapiaHTM BKasyBanuca y irypHUX Ayxkax, aki siggineHi npobinamu Big
TeKCTY, TaKOXi CKicHa pucka (cnew) mae 6yTu BigaineHa npo6inamu. Y npuknaai Apyrui pagok, ockinbku Ui npasnna 4oTpumaHi, nepeTsopuBsca
Ha ABa NOCNIAOBHUX 3 BKA3aHMMUK BapiaHTaMu. BogHouac y nepLiomy, OCKINbKY AYXKWU He BIAAINEHI Npo6inamn i HEMAE CKICHOI PUCKK, TO BYXKK
MPOCTO ITHOPYIOTbCS.

Jlani onucyeTbCa iHWI BapiaHTU BUKOPUCTAHHSA Nporpamu, ki 6ynn BBeAeHi paHile.

| BapiauT (nuwe paakm)

NepeBipTe, Wo6 nanka (katanor), kyau cabal BcTaHOBMB BUKOHYBaHi hainm nporpam, 6yna 4ocTynHa Ansa nNowyky B 3MiHHil cepefoBuiia PATH.
Jlani BBefiTb Y KOMaHAHOMY pAAKY (Un TepmiHani) KomaHay:

propertiesTextG3 <nepwui aprymeHT> [<WX aprymeHT> <uu “BupowyBaTtu paaku”>] <dann 3
YKPAIHCbKUM TEKCTOM> <KOHTPO/b K1NbKOCT1 1HTepBaniB> <KOHTPOAb APYKY TaKOX psaKa
TEKCTY> <KOHTPO/Ib PO36WBKM TEKCTY Ha psSAKM> <Tun BNacTUBOCTIi>

Ta HAaTUCHITb Enter.
Bn nobauunTte WOCb CX0Xe Ha:

propertiesTextG3 2.1_3.0 sadok.txt s 1 0 03z

4

8 8 8 1.0029 1.0029 1.0000 1.00143062 2 4

Tapac WEBYEHKO

BkazemaTi

108 113 244 1.0425 2.2559 2.1640 0.64036546 3 1
CafaoK BUWHEBWIA KOMoxaTwu

13 29 29 2.3234 2.3234 1.0000 1.39819820 3 4
Xpywl HagBWWHSAMU TYAYTb

5 12 32 2.2321 6.0223 2.6980 0.63572791 3 1
NnnyraTtapi 3nayramum WayTb

108 108 110 1.0000 1.0182 1.0182 ©0.99097861 3 1
CniBawTb 1Ayunm giBuaTa

12 13 49 1.0984 4.0438 3.6814 0.43556382 3 1
AmaTepl BeuepsaTb XAYTb

27 29 110 1.0685 4.0428 3.7835 0.42378641 3 1
Cem’'s Beuepsa KonoxaTw
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12 12 27 1.0000 2.2500 2.2500 0.61538462 3 1
BeulpHAa 31poHbKa BCTAE

3 14 14 4.3608 4.3608 1.0000 1.62692308 3 4
[louka BeuepATb nojae

248 508 508 2.0437 2.0437 1.0000 1.34289977 3 4
AmaTun Xouye HayyaTu

1 13 13 24.6349 24.6349 1.0000 1.92198142 3 4
Tak CONOBEWKO Heaa€E

108 112 113 1.0346 1.0438 1.0089 1.01242119 3 4
Mfoknana maTuM KOMoXaTwu

1 13 13 25.1071 25.1071 1.0000 1.92339261 3 4
ManeHbKWX A1TOUOK CBOIX

3 4 4 1.1995 1.3353 1.1132 1.02728205 3 3

Cama 3acHyna Kononix

108 108 248 1.0000 2.2937 2.2937 0.60721063 4 1
3aTUXN0 BCe TiNbkKo AilBYaTa

3 13 13 4.0000 4.0000 1.0000 1.60000000 2 4
TaconoBenKo He3aTux

Mix1TpaBHA

C-NMeTepbypr

YncnoBi CTOBNUMKK MalOTb OHAaKOBE 3HAUEHHS AnsA 060X BapiaHTiB AN pAAKiB. BiAMiHHICTb Nonsrae y ToMy, Wo y ApYyromy BUNagKy ctatu-
CTMKA NO BCbOMY TEKCTY M€ 6ifblle 3HAUYeHHSA 3 NOrNAay A0CNiAHUKA (4OCAIAHUL), HIXK NO KOXHOMY pAAKY 30KpeMma.

| CTOBMUMK — L& MiHIManbHO MOX/IMBE 3HAYEHHS1 06paHOT BNACTUBOCTI ANS 3aAaHNX AAHUX Ccepeq YCiX MOXNMBUX BapiaHTiB NepecTaHOBOK
CniB Yy pAAKy;

Il CTOBNUMK — Le aKTyasibHe 3HaueHHss 06paHOT BNACTUBOCTI AN 3aflaHNX AaHNX Y PAAKY, Te, IKe peani3yeTbCa y KOHKPETHO LbOMY BapiaHTi
pAOKa;

[Il cCTOBNUYMK — e MAKCUMANbHO MOX/TMBE 3HAUYEHHS 06PaHOI BNACTUBOCTI ANSA 33laHUX AAHMX cepeq YCiX MOXNMBUX BapiaHTIB nepecTaHOBOK
CNiB Y PAAKY;

IV cTOBNUMK — Ue BiAHOWEHHA 3HAUEHHS B/TACTMBOCTI AN AAHOM0 psAaKa Ta Il MiIHIMANbHOIrO 3HAYEHHA ANA CNiB, 3 AKNX CKNAAAETbCA PAAOK;
yunucno, ke He meHuwe 1.0;

V CTOBMUMK — Lie BiAHOLWEHHS MAaKCMManibHOrO 3HAUEHHSI BNACTUBOCTI A4NA CNiB AAHOr0 psAAKa Ta il MiHIManbHOro 3HAYeHHs, 3 AKNUX CKnaga-
ETbCA PAAOK; UMCNO, AKe He MmeHwWwe 1.0 | He MeHLwwe yncnay IV CTOBRUKKY;

VI CTOBNUUK — L& BiAHOWEHHSA MAaKCUManbHOI0 3HAYE€HHS BNACTUBOCTI A1 AAHOM0 PsiAKaA Ta 1T aKTyaNbHOr0 3HAYEHHS; UMCIIO, IKE HE MeHLle
1.0 i He 6inblue 3HAYEHHs y V CTOBNUUKY;
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VII CTOBNUMK — Lie BiJHOWEHHS aKTyanbHOro 3HaU€HHSA BNAaCTUBOCTI 1O CepefHbOro apudmeTnyHoro (NiBCcymu) MakcMmManbHOro Ta MiHiManb-
HOFO 3HAUYEHHS ANA BCiX MOX/IUBUX NEPECTAHOBOK CNiB MPY 3a4aHMX AaHUX; UNCNO, IKe BIAOOPAXKAETHCA 3 MOBHOK O6UMCIEHOI KiNbKIiCTHO
3HAKIB MiCNs Kpanku; MAa€e BaXnBe 3HAaUYEHHS A5 NOAANbLIOI CTATUCTUKMN AN BCbOTO TEKCTY;

VIII cToBNUMK — KiINbKICTb CNIB Y PAAKY, A€AKI 3 AKX MOXYTb CKNAAaATUCA 3 KiNbKOX 3'€AHAHNX YKPAIHCbKUX CNiB;

IX cTOBNUMK — HOMep iHTepBany (NnounHawouu 3 1), 40 AKOr0 BXOAUTb aKTyaNbHe 3HaUEeHHA BNACTMBOCTI A8 3aaHUX JaHUX;

Jlani HanpaBo - AKLLO BKa3aHO <KOHTPO/b APYKY TAKOX pPsAAKA TEKCTY> AK “1”, ToAi TYT BUBOAUTLCS PAAOK TEKCTY, AKMI aHaNI3yEeTbCS; iHaKLWe,
LLi JaHi He BUBOAATHCA.

Il BapiaHT — CTaTUCTUKA NO BCbOMY TEKCTY (+ MOXXNMBO, pAAKOBA)

NepeBipTe, Wo6 nanka (katanor), Kyau cabal BcTaHOBMB BUKOHYBaHi thaiinu nporpam, 6yna 4oCcTynHa AN NowWyKy Yy 3MiHHIN cepefoBuia PATH.
[ani BBeAiTb y TEPMiHANi KOMaHAY:

propertiesTextG3 <nepwuit aprymeHT> [<WX aprymeHT> <um “BupowysaTtu pagku”>] <dawnn 3
YKPAIHCbKUM TEKCTOM> <KOHTPO/b K1NbKOCT1 1HTepBaniB> <KOHTPOIb APYKY TaKOX psAaKa
TEKCTY> <KOHTPO/Ib PO36UBKM TEKCTY Ha paAAKM> <Tun BrnactusocTi> | distributionTextG
<TOW Xe apryMmMeHT WoAO0 K1NbKOCT1 pPAAK1B> <YM BUBOAMTU HA €KpaH TAKOX MOPAAKOB1
AaH1>

Ta HaTUCHITb Enter. Y Unix-nogi6Hux OC BepTuKanbHa NiHiA, BUAINEHA YepBOHUM, CNYTYe ANA CTBOPEHHA nannnanuis (pipelines) y Tepminani B
shell; ana OC Windows :

PowerShell -Command "propertiesTextG3 <nepwuin aprymeHT> [<WX aprymeHT> <uu
“BupowyBaTu paaku”>] <dhann 3 yKpaiHCbKWM TEKCTOM> <KOHTPOMb KinbkKocTi iHTepBanis>
<KOHTPONb APYKY TaKOX psAKA TeKCTY> <KOHTPO/Mb PO36UBKM TEKCTY HA PAAKW> <TuUn
BnacTuBocTi> | distributionTextG <Ton Xe aprymeHT WOAO KiNbKOCTi pAAakie>
<YM BMBOAMTM HA eKpaH TaKoX nopsakoBi gaHi>"

Bu no6aunTe WOCb CXOXKe Ha:

propertiesTextG3 2.1_3.0 sadok.txt s 1 0 02y | distributionTextG s 1 +W

4
3 3 5 1.0000 1.7000 1.7000 0.74074074 2 1
Tapac WEBYEHKO

BkasemaTil



108 108 142

CafoK BUWHEBUA KOMOXATH

4 34 34

Xpywi HaaBUWHSAMKW TyayTb

3 25 25

Nnnyratapi snnyramm nayThb

108 108 142

CniBawTb 1AyuynM AiBuaTa

3 4 25

AmaTepl BeuepsaTb XAYTb

108 245 245

Cem'ss Beueps KOMoxaTw

3 34 34

BeuipHs 31poHbKa BCTAaE

3 34 34

[louka BeuepATb nopaec

108 277 277

AMaTK Xoue Hay4aTu

3 3 13

TaK CONOBEenWKO Hefae

108 142 245

Moknana maTu KonoxaTwu

3 3 25

ManeHbKUX A1TOYOK CBOIX

3 12 25

Cama 3acHyfna Kolouix

27 29 242

3aTuUXxno BCce TiNbKo AlBYaTa

4 4 12

TaconoBenko He3aTux
MixiTpaBHSA
C-NeTepbypr

1.0000

8.5180

8.1680

1.0000

1.3111

2.2694

11.1680

11.1680

2.5611

1.0000

1.3111

1.0000

4.0000

1.0778

1.0000

1.3111

8.5180

8.1680

1.3111

8.1680

2.2694

11.1680

11.1680

2.5611

4.3111

2.2694

8.1680

8.1680

8.9778

3.0508

1.3111

1.0000

1.0000

1.3111

6.2298

1.0000

1.0000

1.0000

1.0000

4.3111

1.7309

8.1680

2.0420

8.3299

3.0508

0.86538462

1.78987107

1.78184991

0.86538462

0.28601900

1.38827528

1.83563445

1.83563445

1.43837754

0.37656904

0.80203908

0.21815009

0.87260035

0.21603563

0.49372385

9
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0.9879+-0.6062

2 13 1 0 0 0
B R R S T S T
2 . . .

6 1 . 6

1 . . .

2 0 0 0

6 1 0 6

1 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

BuaineHHs KONbopom He byae, TYT NPOCTO 3rpynoBaHi Pi3Hi TUNKN JaHUX CTAaTUCTUKMN.

1. YepBOHWUIi KoNip — [lecATKOBUIA Api6 3 NOXNGKOI — Lie cepefHE apudMeTnUHe 3HaUeHHa (MaTemaTnuHe cnogiBaHHsA) BCix uncen y VIl ctos-
MUUKY CTAaTUCTUKMN ANA PAAKIB, MNOC-MiHYC CepefilHE KBagpaTUUHeE BiAXUNEHHS; Y BUNAAKY 06paHOi BNacTUBOCTI “y0” — uacTo uncno 651m3bke
00 1.0; MOXe MICTUTN NOXMGKY OKPYrNEHHA BUKNUKAHY 0CO6/TMBOCTAMMN 3HAXOMKEHHA CyMI YMCEN 3 MNABAOUO0 KPanKoto.

Y BUNAAKY, AKLLO BCi PAAKU TEKCTY BUKNIOUYAIOTHCA 3 aHanisy (AnWBIiTbCA: MOACHEHHA ANA OPaHXXeBOro KOMbopy), TO BUBOAUTHCSA 3aMiCTb
maTpuub Ta noganbwol iHhopmauil nuwe oagnH PAAOK TEKCTY — CUTHANIbHUIA HAMUC:

“1.000+-0.000!",
fie “ 03Hauyae cMMBON TabynALil.

Lle Hanuc 03Hauae, WO BKa3aHUN TEKCT He NiAXOAUTb AN aHanily Nporpamoto, a Takox, Wo 6byab-aKi AaHi, AKi B Xo4i po60TK nporpamu
MOXXHa 6yN10 6 OTPMMATK 3 LbOro TEKCTY Ta CYMYTHIX TEKCTiB, MOBUHHI aHani3yBaTUCa Tak, LWO6 He CNpoCTyBaTW 3p06/eHi BUCHOBKM HA
OCHOBI YCI€I CyKYMHOCTI TEKCTiB. MpoCTiwe Kaxyuu, y TaKkoMy BUMNAAKy MOXHA He BPaxoBYyBaTW TeKCT, 60 npu npaBuabHOMY nigxodi Ao
aHanisy Ta iHTepnpeTaLil JaHMX BiH HE NOBUHEH CKACcyBaTW pe3ynbTaTu.
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. CuHin konip - HaTypanbHi uncna - MaTpuus po3noginy paAKis 3a KinbKiCcTO CNiB Ta iHTepBanamm; efieMeHT MaTpuui y k-my psaky Ta j-my
CTOBMUUKY — KiNIbKiCTb PAAKIB, AN AKUX 3HAUEHHA 06paHOT BNACTUBOCTI 3 BKa3aHUMK JaHUMK NOTPANSAE B iHTepBan 3 Homepom j (Hyme-
paLia MoYnHAETbCA 3 1), AKUIA PIBHUN HOMEPY CTOBMNUMKA MaTpuui, i MicTuTb y paaky k cnie (cnie abo ix cnonyyeHb, AKi Bigo6paxarTbea
3/IUTHO ANA AOTPUMAHHA MiIHIMANbHUX MPaBWU rPAMATUKMN NPW aHaNi3i Ta BUBEAEHHI JaHMX), UNCNO K NeXUTb y AianasoHi MiX 2 i 7 BKto-
uHO (pAAKM, AKI aHANI3yTbCA ANA MATPULL, MiCTATb Big 2 Ao 7 cniB (@60 HaNUCaHUX 3MMTHO CNoMyYeHb)). TaKUM UMHOM, MAaTPULA 3aBXKAM
Ma€ 6 PAAKIB, @ UNCNO CTOBNUUKIB Byae 3anexaTu Bif BBEAEHUX Ta HaABHUX AaHUX. DAaKTUUHO LS MaTpuusa 3aMiHA€E rpad)ik ABOBMMIPHOrO
po3nofiny AaHux.

Ha ekpaH BMBOAMTLCS ABiYi, OAHA Bif iHWOI BiAMeX0BaHa TUNbAaMu. Y nepliomy BUNaaKy HyNboBi 3HAYEHHSA He Bijo6paxatlTbCs, 3aMiCTb
HUX CTOSATb Kpanku. Lle enemeHT Bi3yanisauil AaHUX, AKM JO3BONSE Kpalle “nobauntn”, aK BUrnaaae po3nogin, Ae YncnoBi 3HaAUEHHS
BiANOBiAalOTb “BUCOTI” Ha rpadiky po3noainy (3HaueHH0 YHKLIT ANCKPETHOro ABOBMMIPHOr0o Po3noAiny). Y Apyromy BUnagky Ha micui
KpanoK CTOATb BiANOBIAHI 3HAUEHHS, AKi BCi piBHI 0.

AaHi ans matpuui oTpumytoTbes 3 VI Ta IX CTOBNUKKIB CTaTUCTUKN 33 pPAAKaMMN.
. OpaHxeBuii Konip - Llini HeBig'eMHi uncna — 3aranbHi KinbKoCTi paakiB. Meplue Yncnio 3n1iBa — KiNbKicTb PAAKIB, AKI BUKTIOUYAKTHCSA 3 aHaNi3y
ANA MaTPULL, OCKINbKM B HUX Masno AaHux (1a6o meHuwe cnis). PiBHICTb 0 03HAYAE, WO YCi PAAKU BUBEEHI HAa eKpaH 6epyTb yuacTb B aHani3i

ANA YyTBOPEHHA MaTpuui po3nogdiny. Yncno cnpasa — 3aranbHa KinbKicTb pAAKIB Y TEKCTi, AKWIA BUBOAUTHCA Ta aHANI3yeTbCsA (BKMIOUHO 3
TUMK PAAKAMK, AKI NOpaxoBaHi 3MiBa).

. 3eneHun Konip — BiacoTku — Po3noAin 3aranbHol KiNbKOCTI paakiB 3a iHTepBanamu. Cyma BifCOTKOBUX 3HAY€Hb NPUPOAHO piBHA 100%.
Homepu iHTepBaniB HagnNWCaHi 3Bepxy Haj BiaNOBIAHMMM BiACOTKOBMMM 3HAUEHHAMWU. HanpuKnaa, Hanuc y unx Tpbox psaaKax Tuny:

12

1015

40% 60%

03HAYaE, WO 3 YCi€l 3aranbHOT KiNbKOCTI pAAKiB, AKI NigAalTbCa aHanisy 3a 4ONOMOro nporpamm (MicTATb AOCTAaTHbO AAHUX), 40% npu-
Nnajac Ha nepwuiil iHTepsan (3 MEHWNUM 3HaUYEHHAM BNACTUBOCTI), @ 60% — Ha Apyrui (BiANOBIAHO 3 GiNbWKXM 3HAYEHHAM BNACTUBOCTI).
To6TO TakMx psaakis BignosigHo 10 i 15.

Yci iHTepBanu piBHi 3a BEIMUNHOI, ane MOXYTb MATM Pi3Hi KiNbKOCTI PAAKIB (AKa 3HAX0AUTHCA B XOA4i pO60TN Nporpamu).
OQHOBMMIPHMI pO3MoAiN, 3a HUM MOXHa nobyayBaTu rictorpamy.

. XXoBTun Konip — HatypanbHi uncna - Homepwu iHTepBanis. MMounHaeTbca Bianik 3 1. Mig HUMKU BiANOBIAHI KiNbKOCTI psAAKIB, 3HAaUEeHHA BNa-
CTUBOCTI ANA AKMX 3riAHO AaHUX NOTPANNSAE Y BiANOBIAHUN 32 HOMEPOM iHTepBarn.

. Kopuunesuin konip — HatypanbHi uncna — KinbkicTb ciB y paakax. /1eXuTb B MeXax Bifi 2 A0 7 BKMIOUHO (AKLLO CMiB MeHLe, ToAi PAAoK
OTPUMYE 3HaUeHHA PiBHi 1.0 | BUNYUYAETbCA 3 aHANI3y Nporpamoto ana matpuui). Mig HUMKU — BiANOBIAHI 3HAUEHHA KiNbKOCTI TaKUX PAAKIB.
0 BiANOBigA€ BUNAAKY BiACYTHOCTI PAAKIB 3 JAHOI0 KiNbKICTIO cNiB (UM cnonyyeHb, AKi Bifo6paxaloTbcsa AK OfiHE C0BO).



9%

YBa)XHe BUBYEHHSA LUX AAHUX AAE 3MOTY 3p06MTU NEBHI BUCHOBKM LWOAO TEKCTY, X CYKYMHOCTI, CAMOT MOAesi Ta MOBW.

Pe)XXuM CTaTUCTUKM 3a KinbKoMa BnacTusoctamm (+m ... -m)

Tenep, 9K i gnsa nporpamu lineVariantsG3, MOXXHa BUKOPUCTOBYBATW PEXUM KibKOX BNACTUBOCTEN. [INA LbOro 3aMiCTb OAHIEI BNACTUBOCTI MOXHA
BKa3aTu KinbKka B 6/10Li BUAINEHOMY po3AintoBadyamuy +m ... -m.
Y Takomy pasi nporpama BuBeAe Ha eKpaH LLoCb Ha 3pa3ok:

propertiesTextG3 sadok.txt s 1 @ +m y@ Qy 02y 03y y2 y3 yy3 -m

4
4 2 1 2 4 4 1 Tapac WEBYEHKO
BkaszemaTil
4 4 1 2 4 2 1 CajjoK BUWHEBWUW KONOXaTWU
4 1 4 4 4 4 4 Xpywl HagBUWHAMKW TYyAYTb
4 A 4 1 4 1 1 Nnnyratapi 3nnyramm mayTb
2 4 1 1 1 1 1 CniBawTb iayum aiBuaTa
2 2 1 1 1 1 1 AmaTepi BeuepATb XAYTb
1 3 4 1 3 1 2 Cem'sn Beuepsa KonoxaTw
3 4 4 4 4 4 4 BeulpHa 31poHbKa BCTAE
4 2 4 4 4 4 4 [louka BeuepATb nojae
4 4 4 1 4 2 1 AMaTN X0ouye HayuyaTu
4 1 1 4 1 4 3 TakK CconoBenWKO Hepdae
4 4 2 1 2 4 1 [foknana maTu KoOMoxaTwu
1 4 1 4 1 2 4 ManeHbKMX A1TOUYOK CBOIX
1 4 2 4 1 2 4 Cama 3acHyna Kononix
3 1 1 2 1 2 2 3aTuUXN0 BCe TiNbKo AlBYyaTa
4 4 1 1 1 1 1 TaconoBenko He3aTux

Mix1TpaBHA
C-NeTepbypr

Nepwwuit cToBNUMK (BUAINEHUI KOMbOPOM TYT) — KifIbKOCTi CNiB Y BiANOBIAHUX PAAKAX; AdNi NAYTb CTOBMUYMKM 3TiIHO TOro NOPAAKY, AK BOHM
Mo3HaueHiy 610w KiNbKOX BNCTUBOCTEN BIANOBIAHO — HOMepW iHTepBaniB, y AKi NOTPaNIAOTb 3HAUYEHHS BiANOBIAHUX BNACTUBOCTEN. Hannepue
uncno cnpasa (BuaineHe UepBOHNUM KOTbOPOM i EAUHE Y CBOEMY PAAKY) — Lie KifbKiCTb iHTEPBaniB ANnd KOXHOT BlacTMBOCTi (BOHM BCi 0jHAKOBI).
Bicim CTOBNUMKIB y AAHOMY BUNAAKY A0 TEKCTOBMX 3aMUCIB — 3HAUUTD, L0 6yno 7 (= 8 — 1) 3agaHuUX BNACTUBOCTEN Y 60L.



Pe)Xxum CTaTUCTUKM 32 KinbKoma BnacTusoctamu ansa distributionTextG

Y TakoMy BUNaAKY TaKOX MOXHA BMKopucTaTu nporpamy distributionTextG, noaaswu Ao psaaka napameTp +m:
propertiesTextG3 sadok.txt s 10 +m y0 Oy 02y 03y y2 y3 yy3 -m | distributionTextG s 1 +W +m

4
2 4 212 4 4 1 Tapac WEBYEHKO

BkaszemaTi

34412 4 2 1 CafoK BUWHEBUW KONOXaTwu
3414 4 4 4 4 Xpywl HagBUWHSAMM TyayTb
344 4 1 4 11 Nnyratapl 3nayramm MAayTb
3241111 1CniBawTb iayumnm aiBuaTa
32211111 AvmaTepl BeuepsiTb XAYTb
31341312 Cem’ss Beuepa KonoxaTu
334 4 4 4 4 4 BeulpHs 31poOHbKa BCTaE€E
342 4 4 4 4 4 [louka BeuepATb nojae
344 41 4 2 1 AMaTn Xo4de HaydyaTwu
341141 4 3 Tak CcoMoBenKo Hepae

34 4 2 1 2 4 1 lNoknana maTu KOMOXaTu
3141412 4 ManeHbKUX A1TOUOK CBOIX
3142 412 4 Cama 3acHyna KOMOWix

4 3 112 12 2 3atuxno Bce T1inbKo AilBuaTa
2 4411111 TaconoBenko He3aTux
MixiTpaBHA

C-NeTepbypr

1234

32209

18.75% 12.50% 12.50% 56.25%
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(SIS
S
(S
(SIS

Y Takomy BMNagKy nporpama BUAACTb MOX/MBY CTaTUCTUKY 3a KOXHOMK BNACTMBICTIO, MOYMHAOUM Bif nepluol 3aniBa Hanpaso. TyT 6yno 7
BNACTUBOCTEW, TOMY i CiM BUBEAEHUX PO3MOAiNiB.

Pexum “6inux paakis”

Mporpama TakoX MepekntyeHa Tenep Ha pexum “6innx pagkis”, WO 03HAYAE, WO PAAKK, KI MICTATb MeHLe CNiB, HK MOTPI6HO, W06 3a6e3-
MeunTn iCHYBaAHHA Xoua 6 ABOX BapiaHTIB pPsAAKa, He Bif06paXxalTb CTaTUCTMKY | BOHA HE BK/IOYAETbCA Y 3aranbHMN pe3ynbTaT. Ans uboro y
BUMAAKY OAHIET METPUKU Ta BUKOPUCTaHHA nporpamu distributionTextG noTpi6HO BUKNMKATW OCTAHHIO 3 OAATKOBUM aprymeHTom +W (03Hauae
whitelines).

Hanpwuknag, y Takomy Bunaaky Bu nobauumte:

propertiesTextG3 sadok.txt s 1 @ 03y +b | distributionTextG s 1

4

Tapac WEBYEHKO

BkasemaTi
52 52 81 1.0000 1.5577 1.5577 0.78195489 3 1
CafoK BUWHEBUN KONOXaTu
4 14 14 3.2040 3.2040 1.0000 1.52426261 3 4
Xpywl HaABUWHSAMU TyAyTb
1 1 4 1.0000 2.7692 2.7692 0.53061224 3 1
nnyratapl 3nayramm MAyTb
36 36 40 1.0000 1.1111 1.1111 0.94736842 3 1
CniBawTb i1Ayunm AgiBuaTa
1 1 1 1.4444 1.4444 1.0000 1.18181818 3 4
AmaTepi BeuepATb XAYTb
36 36 52 1.0000 1.4444 1.4444 0.81818182 3 1
Cem's Beuepsa KonoxaTw
14 14 14 1.0000 1.0000 1.0000 1.00000000 3 2
BeulpHsa 31poHbKa BCTAE
1 14 14 14.2400 14.2400 1.0000 1.86876640 3 4

[louka BeuepATb nopae



37 37 37 1.0000
AMaTn Xxoue HayuaTw

1 4 4 4.0000
TaK CONOBenWKO Hepdae

36 40 40 1.1111
[floKMana MaTW KoMnoxaTu

1 11 11 11.2400
ManeHbKUX A1TOYOK CBOIX

1 4 4 4 L4444
Cama 3acHyna Kononix

9 52 100 5.7778

3aTuUXno0 BCe TiNbKOo AlBYaTa
TaconoBenKo He3aTux
MixiTpaBHS
C-NMeTepbypr
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1 2 3 4

4 3 0 /
28.57% 21.43% 0.00%
1.1949+-0.4206 0 14
2 3 4 5
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1.0000
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1.60000000
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1.63265306

0.95412844
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“Bini” pagKyM TYT NoKa3aHi K BiACTyNu 6e3 CTaTUCTUKMW TaM, Ae iHaKLWe BoHa 6yna 6.

Pe)XXuM 3MEeHLIEHOI MHOXXMHM NepPeCcTaHOBOK

Y pexunmi 3MeHLEHOT MHOXWUHM NepecTaHOBOK MOXYTb NpautoBaT o6uasi nporpamu propertiesTextG3 Ta distributionTextG. Togi noTpi6HO 3a-
[laBaTN B NePLUiN 3 HUX AK apryMEHT KOMaHAHOTO pAAKA «+p 1un 2», a B APYTili JOCTATHbO NILIE «+p». Y TAKOMY BUMaAKY CTaTUCTUKA BUBOAUTbLCA
TakK, Haue KiNnbKicTb cNiB MoXe 6yTu Big 2 A0 10 BKAKOUHO.

Pe)XXuM CTaTUCTUKM 3 (DiKCOBaHMM 3aKiHUEHHAM psagka (+b)

AKLWLO 3a4aTK K OAWH 3 APryMeHTIB KOMaHAHOro psfka ans propertiesTextG3 cumeonu +b, To nporpama 6yae 06UMCNOBATA YCIO CTATUCTUKY,
Haue OCTAHHE CM0BO (hiKCOBAHE 06MEXEHHAM i He pyXaeTbcA. MAKTUUHO Y TaKOMY BUNAAKY CMUCH LibOrO CUMBONY (AprymMeHTy) € aHanoriuHnum
AK | ana nporpamu lineVariantsG3.

MoTpi6bHO Nnam’aTaTk, WO Lie 3BY)KYE iHTepBan AONYCTUMMUX 3HAYEHb BNACTUBOCTEN | MPU HE3MIHHIW KiNbKOCTI PAAKIB 3MIHIOE po3noain Bce-
peauHi iHTepBanis.

KOoHTponb KinbKocTi inTepBanis

MoXnuBi Tpy BUNAAKMK:

« “s” — KinbKicTb iHTepBaniB 6yge BU3HaueHa 3a BigoMum npasunom Crepaxeca, Ae KinbKicTb BUNPO6yBaHb 6yae pPiBHOK pe3ynbTyiouii
KiNbKOCTI paAaKiB;

“I” - KinbkicTb iHTEepBaniB 6yae BU3HaueHa 3a pekomeHaauicto B. M. NleBuHcbkoro (ame.: Onpsa A. T. Ctatuctuka (MoaynbHUIA BapiaHT 3
NMPOrpamoBaHo0 (POPMOI0 KOHTPOIO 3HAaHb). — HaBu. noci6. — K.: LieHTp yu60Boi nitepaTypu, 2012. - 448 c. ISBN 978-611-01-0266-7. C. 60);

* YWCNO - KiNbKICTIO iHTepBaniB 6yae 3aaaHe HaTtypanbHe uncno (mae 6ytu 6inblue 1, Xoua Le He NepeBipAETbCA);

* WOCH iHWe — 6yae BUKOPUCTAHO 9.
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KOHTPOAb APYKY TAKOX PAAKA TEKCTY

AKLWO Len aprymeHT piBHMI 1, TO NpaBoOpyY Bi UNCOBUX AaHUX MOPSAAKOBOI CTAaTUCTUKM Byie BUBEAEHO HAa eKPaH TaKOoX PAAOK, AKMI aHani3y-
€TbCA (B y)Ke nepeTBOpeHOMY BUINAAI ANA aHani3dy). lHaKle pagok He 6yne BUBEAEHUN.

KOHTpOnb po36MBKM TEKCTY HA PAAKU

AKLLO 3a4aTW TYT 1, TO TEKCT 6yae CnoyaTKy 3rpynoBaHunin B OANH PAAOK, @ MOTIM PO36UTMI HA PAAKU METOAOM AiifieHHA HaBnin (3a KinbkicTio cnis
um IX CNOMyYeHb) AOTH, MOKM AOBXKMHA YCiX PAAKIB He 6yae MeHLa 3a 8 cAliB um iX cnofyyeHb. CTOPOHHI CUMBOMM NPU LbOMY 6yayTb Biadinb-
TpoBaHi. AKuWo 3aaatu 0, To TEKCT 6yae aHanisyBaTuca nicna ginbTpauii CTOPoHHIX cumBonie (MPMBAU3HO) Y TUX PAAKAX, AKi 6ynn cnoyaTtky.

Uu BUKOPUCTOBYBATH “BUPOLLYBAHHA PARKIB"

AKWO cepen aprymeHTiB KOMaHAHOro paaka 3agatu “+g ab”, oe a, b - pgesaki undpu, kpim 0, To 6yae BUKOPUCTAHUA PeXMM “BUPOLLYBAHHSA
paakie”. Lle 03Hauae, Wo TeKCT byae nepeTBOPEeHMI TaKUM YMHOM, WO6 crnoyaTKy MaKCcMManbHa KinbKicTb CNiB y psakax 6yna He 6inbla 3a
Apyry uudpy, a NoTiMm paaKnM 3rpynoBaHi Tak, Wo6 KiNbKicTb CNiB y psAaKy 6yna 6n1n3bKoto Ao nepwoil uudpu, SKIWO LbOro MOXHA AOCATHYTH,
06’eaHYIOUN PAAKA B OAWH NOCAIAOBHO. IHWKUMK cnoBamMn Big6yaeTbCa neperpynyBaHHsA TEKCTY 3a psAAKAMU Tak, Wo6 3po6bUTU KiNbKicTb CiB
Y KOXXHOMY 3 HUX 6MMKUYOI0 [0 nepwoi undpu i He 6inblow 3a 7 (4nA 0CTaHHbOrO BMKOPUCTOBYETbCA OCTaya Bif AiNeHHA Ha 7). Y Takomy
BMNAAKY KOHTPONb PO36MBKY TEKCTY HA PSAKM He rpae BENMKOI POSi, ane MoXxe neperpynysatu psaKu, SKWO BiH piBHKUiA 1. Hanpuknag, “+g 73"
AIK apryMeHT KOMAHAHOMO psiAKa 03HauaTuMme, WO Nicas 3aCTOYBaHHA PO36UBKMN TEKCTY Ha PAAKM YCi paaku 6yae nofineHo Tak, Wob y KOXXHOMyY
6yno He 6inblie 3 cNiB uu X NOEAHAHb, @ NOTIM 06’€AHAHO PAAKM TaK, W06 Y KOXHOMY 6yn0o uncno cnis 6nusbke Ao 7 (He 6inblue).
3BEepHITb yBary, o, nounHatoum 3 Bepcii 0.16.0.0 Mix +g Ta ABOLMGPOBMM UNCNIOM CTOITb NPOGIN. PaHiwe noro He 6yno.

Toil )xe apryMeHT IOoA0 KiNbKOCTI pAgKiB

Ma€eTbCA Ha yBa3i TYT MAE CTOATU Te X 3HAUEHHS, WO | HA MiCLi KOHTPOIO KiNbKOCTI iIHTepBanis.

U BUBOAUTY HA €KPAH TAKOX | NOPARKOBI AAHI

TyT NOTPi6HO NOCTaBUTK 1, W06 Nporpama HaJpyKyBana BCHO CTAaTUCTMKY (CroyaTKy NopsAAKOBY, a NMOTIM 3arafnbHy Mo TEKCTY), iHaKle 6yae Ha-
APYKOBAHO NULLe 3aranbHy MO TEKCTY.
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Bu6ipKoBUil aHANI3 TEKCTY 33 pARKaMU

AKWwo Bn BUKOHa€ETe KOMaHAy
propertiesTextG3 <wnax A0 (anny 3 YKPAlHCbKMM TEeKCTOM AN aHanisy> an

TO Ha eKpaH 6yae BMBEAEHWI TEKCT 3 hanny, akuin byae aHanisoBaHU 3 HOMepaMm yCix PAAKIB 3MiBa Bif camux pagkis, WO BigAineHi Big TeKCTy
cumBonom Tabynauii (BigobpaxaeTbcsa y BUrNAAi Npo6iny 3 HENOCTIMHOK WWPUHOI, AKA 3aNEXMUTb Bifl HaNaWTYyBaHb CUCTEMMN).

Toai BU MoXXeTe BUKOHYBATU L0 X Nporpamy (MoxHa i 6e3 Toro, afie MoXkeTe BKa3aTy iHLWWi HOMepWU, HiXX BBaXaTume Nporpama) ans aHanisy
BM6PaAHMX PAAKIB. [1NA LbOro A0 KOMaHA propertiesTextG3, KpiMm OCTaHHbOT 3raflaHol, 6yab-ae y pAAKY KOMaHAW [0 BepTUKanbHOI pucku (40
nannnanHy) foaanTe HOMEpPU NepLIOro Ta OCTAHHbOrO PAAKA, BiaaineHi cumeonom ABokpanku (6e3 6yab-AKMUX iHWNX CUMBOIB, 30Kpema 6e3
npo6inis). Mo)xHa 3a1aBaTu feKinbka Takux nap, iHchopmatia 6yae BuBeaeHa y TaKOMy X nMopaaky. AKLLO AeaKi HOMepu paaKis 6yayTb 3ycTpi-
uaTucAa Kinbka pasis, BOHM 6yayTb BUBeAeHi (AKLLIO BKa3aHa Taka OMuisf) Ta npoaHani3oBaHi Tak CamMo Kifibka pasis. AKLLO0 3a4aHO KOHTPO/b
PO36MBKM TEKCTY HA PSAKM, WO PiBHUI 1, TOAI Nporpama 06’e4HAE i NpoaHani3ye Ti pagKu, HOMepu KX 6ynn BKasaHi i BignoBigaloTb HOMepam
npw BMBOAI KOMAHAMN 3 @nN.

Lle Bce no3BonsAE choKycoBaHO aHani3yBaTu TEKCT UM NINLLIE NOTO YACTUHN.



Po60Ta 3 nporpamoio rewritePoemG3

NepeBipTe, W06 nanka (katanor), kyau cabal BcTaHOBMB BUKOHYBaHi haiinu nporpam, 6yna AOCTYNHa ANsi nowyKy 8 3MiHHIN cepefoBuuia PATH.
Mporpama rewritePoemG3, nounHatoum 3 Bepcii nakety 0.12.0.0, MOXe NpaLoBaTH Y PEXUMI KiNbKOX BNacTUBOCTEN, ab0 B peXuMi oaHiel
BNACTUBOCTI, a60 B MOPIBHANbHOMY PEXUMI.

PeXXum KinbKox Bnacrusocreu (+m ...-m)

AKLWO cepel aprymeHTiB KOMAaHAHOTO psiAKa 3a4aTu rpyny aprymMeHTiB, BUAINEHY po3jintoBadyamm +m Ta -m, BCepeamnHi Kol BKa3aTu pi3Hi Bna-
CTMBOCTI B 1X KoayBaHHi (aAnB. Tunu BRacTuBoCTei), BiaAiNAUN KOXHY Npo6inom Bia nonepeaHbol Ta HACTYMHOI, a TAKOX He BKasyBaTu cepef
aprymeHTiB KOMaHAHOro psAaKa "+c”, To nporpama npauoBaTumMe B PeXuMi KinbKox (MOXAUBUIA BUNAAOK TaKOX i OAHIEN, AKLLO BKa3aTn nuwe ii
Of1HY) BNACTUBOCTEW.

CUHTaKCMC pO6OTU NPOrpammn y TaKOMy pexumi:

rewritePoemG3 <nepwuin aprymeHT> <haln 3 yKpaiHCbKUM TeKCTOM> [<uu BUKOPUCTOBYBATU “BUpOlLYBAHHS
pAAKiB”>] +m <Tunum BNacTUBOCTEN> -m <UYUC/OBi aprymeHTn>

Micna ycnilwHOro 3aBepLieHHA BUKOHaHHA nporpamu (He Mae 6yTu »KO4HMX NMOBIAOMMEHD) Y Tin e nanui (Katanosi), ae i hann 3 TEKCTOM,
L0 NepenuncyeTbCs, MaTb 6yTK hannm 3 4OAATKOBMM 3aKiHUEHHAM .new.txt Ta npediikcamu, BigLineHMMM KPanKkot, KOXHUNA 3 SKUX BignoBia-
a€ BBEAEHI BNACTUBOCTI cepeq BKasaHux. Came y KOXHOMY 3 Lux daiinis 3anucaHui (aogaHui, akiwo 6yt TOUHUMU) NEPETBOPEHNN TeKCT
(Hanpuknag, Bipw) 3rigHO BBeAEHUX AAHUX.

BBeAeHi JaHi CTOCY0TbCA YCbOTO TEKCTY, TO6TO KOXHOI0O pAAKa TeKCTy 3okpema (nicnsa noro nonepeaHboi 06po6KM Nporpamoto).

Pe)XXum oAHI€El BNAaCTUBOCTI

AKLWO cepen aprymeHTIiB KOMAHAHOIO PSAAKA He 3a4aBaTy rpyny aprymeHTiB, BUAineHy po3ginoBadyamy +m Ta -m, @ TaKOX He BKa3yBaTu cepep
aprymeHTiB KOMaHAHOro pagka "+c”, To nporpama npauoBaTiiMe B PeXUMi OfHI€l BNACTUBOCTI (BiH MOXINBUI TAKOX, AKILO B PEXUMI KinbKOX
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BNACTMBOCTE BKa3aTu BCEPeAUHI rpynu nuLie ogHy BNACTMBICTb).
CUHTaKCMC pO60TH MPOrpammn y TaKOMy pexumi:

rewritePoemG3 <nepwun aprymeHT> <Mhann 3 YyKPAaiHCbKUM TeKCTOM> [<uMm BUKOPUCTOBYBATU “BUPOLLYBAHHSA
paAaKiB”>] <Tun BNACTUBOCTi> <UMCMOBi aprymeHTu>

Ta HaTUCHITb Enter.
Bu no6aunte wocb Ha 3Pa30K HaCTynHOro:

rewritePoemG3 10.0_1.2 sadok.txt yy 51 2

Micnsa ycniwHoOro 3aBepleHHa BUKOHAHHSA Nporpamu (He Mae 6yTu XXOAHUX MOBIAOMAEHD) Y Tii e nanui (katanosi), ae i hann 3 TeKCTOM, LLO ne-
penucyeTbecs, Mae 6yTn hann 3 40AaTKOBMUM 3aKiHUEHHAM .new.txt Ta npedikcom, BigaineHM Kpankoto, AKWiA BiaNoBiaae BBeAEHI BNaCTUBOCTI.
Came TaM 3anuncaHuin nepeTBopeHuit TekcT (HanpuKknaa, BipL) 3rigHo BBEAEHUX AAHUX.

BBeaeHi JaHi CTOCYIOTbCA YCbOTO TEKCTY, TO6TO KOXHOI0O pAAKa TeKCTy 30kpema (nicnsa noro nonepeaHboi 06po6KM Nporpamoto).

BiNibLl KOMN/IEKCHE BUKOPUCTAHHA

Y pexxumi KinbKox BNacTUBOCTE Ta PEXUMI OfHIEI BNACTMBOCTI UNCNOBI apryMeHTM MatoTb 6araTo B YUOMY CXOXe 3HAUEHHS, K | AN nporpamu
lineVariantsG3.

AKLWO BOHW 3aAaHi, TO MalOTb HACTyNHE 3HAUYEHHS.

Mepwunin YNCNOBUI APTYMEHT — KiNbKIiCTb iIHTEPBANiB, HA AKI NOAINAETbCA MPOMIKOK MiXX MIHIMAaNbHUM Ta MAaKCUMaNnbHUM 3HAUYEHHSM BNa-
CTUBOCTI ANS AAHOr0 psAaKa. AKWO He 33aaH0, BBAXXAETbCA PiIBHUM 1. 3HAUeHHA 0 He AA€E 3MOTM iHWWM YACNOBUM aprymeHTam Aani 3MiHOBaTy
pe3ynbTaT poboTn Nporpamu.

YCi HACTynNHi uncnosi aprymeHTy (SKWLO 3a4aHO, iHAKLLIE HIAKUX NepecTaHOBOK He Bif6yBaETbCA) — HOMEPM iHTepBaniB, AKi 6yayTb MOMiHAHI
MiCLSIMM 3 MAaKCUManbHUM 32 HOMEpPOM. Lle 03BONSIE 3MIHUTK CTPYKTYPY AaHUX, AKi Bifo6paxatoTbca AK pe3ynbTaT po6oTu nporpamu i noba-
UNTK BHYTPiWHI (He MakcMmanbHi) enemeHTU. Hanpuknag, Yncnosi aprymeHT 6 1 4 (y Takomy nopaaky) 03HaUaTUMYTb, L0 B XOAi BUKOHAHHSA
nporpamu Bigpi3oK MiXX MaKCUManbHUM Ta MiHIMANbHUM 3HAYE€HHAM BNAaCTUBOCTI 6yae NoAiNieHO Ha 6 PIBHUX iIHTepBaniB, MPU LLbOMY €/IEMEHTH,
AKi 3HAX0AATbCA Yy NEpLIOMyY Ta 4, paxylouu Big MiHiMmanbHoro (iHTepsan 3 Homepom 1) 6yae nepemilleHo A0 MAKCMMANbHOro 3a Homepom (i
3HAUEHHAMU BNACTMBOCTI) iHTepBany, a NOTiM 3annucaHo y (ann BUBOAY pe3ynbTaTiB PAAOK 3 MAKCUMAbHUM 3HaUEHHAM BACTUBOCTI.

3HaueHHs, AKi 6y B MaKCMManbHOMY iHTepBani, 6yayTb NepemilleHi B iHTepBan 3 HalMeHL M HOMEPOM cepef TUx, AKi nepemileHi B
MaKCUManbHUN.
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MopiBHANbHUI peXXuM po6oTu (+c)

Mporpamy rewritePoemG3 MOXHa 3anyCTUTU TAKOX Yy Tak 3BaHOMY “MOPiBHANBHOMY” peXuMi, KONy BOHa NPOMOHYe pAaKM (oanH 3a ogHUM) 3
Kinbkox (He 6inblue 14) 3aaaHux channis i 3anucye BuépaHnn (a6o NOPoXHiN PAAOK, AKLLO XKOAHUN He 06paHO) y KiHLEeBUA daiin. Tak 3 KinbKox
thannis WNAXom X NOPALKOBOro NOPIBHAHHA MOXHA CTBOPUTK HOBMK. Lle TakoX [03BONAE, 3anyCTMBLUM NPOrpamy ABidi un Kinbka pasis 3
PI3HMMN MapameTpamu y Pexxmmi Kifibkox BNacTUBOCTEMN, MOTIM 3anycKaTyh Ti B MOPIBHSANIbHOMY Ha OTPUMaHMX hannax i CTBOPOBATM Y AOCUTD
HEBMMYLLIEHWI CNOCI6 X KOMBIHaLiT — HOBI BapiaHTW.

Pemapka: Ko Bu nnaHyete otpumatu 6inblue “nigkasok” Ta pekomeHgali Bifg nporpamu, To imoBipHo npocrTiwe (i Kpalie) 3acTocysaTtu
IHTEPaKTUBHUI pexum nporpamu lineVariantsG3 3 KinbKOMa METPUKAMMU, UM HABITb PEKYPCUBHUIA PEXMUM KiNTbKOX IXXepen Ti€l XX nporpamu.

[ins po60TK y NopiBHANbHOMY pexumi (comparative mode):

rewritePoemG3 +cC <tpawnu, BigaineHl npo6inamm, 3 AKUX 6yAyTb 3UNTYyBaATUCH PAAKU> <K1HUeBuW dann>



Tunu BnacTuBocCcTemn

OZHMM 3 NPUHLMUNIB PO6OTU NPOTrPaMMK € NOLIYK Cepes BapiaHTIB TEKCTY TUX, ANA AKMX MAKCUMANbHUM € 3HAUEHHSA NeBHOI OYHKL,iT, AKa HAa3MBaE-
TbCA “BNacTUBICTIO” TEKCTY (property) i CTaHOBUTbL CO6010 MeBHY BAACTUBICTb ANA PAAKIB. KOpUCTyBayu MoXe CaMoCTiNHO 06paTu BNAcTUBICTb, KA
6yae BUKopUcTaHa npum po6oTi nporpamm (Le pobuTbcs B KOMaHAHOMY PAAKY OAUH Pa3 NpoTAromM po6oTy Nporpamm 3agaHHsam (a6o BiacyTHICTIO
BiANOBIAHOr0) KOMaHAHOIO aprymeHTa). AprymeHT KOMaHAHOro PAAKA BUKIMKY NPOrpamu moxe 6yTu:

u“

« “y0” — HamnepLa y Yaci BNaCTUBICTb, 3aCHOBAHA Ha “nepiofax YHiKanbHOCTI”. laes nonsarae y Tomy, L0 OLLIHIOTbLCA KiNbKOCTI 3BYKiB, a60
nays, abo doHeTuuHux asuiy, (Nnanatanisauii NPUronoCHMX, HANPUKNaA), AKi 3HAXOAATbCA MiX NOCNIAOBHUMU NOABAMU KOXHOIO 3BYKa
He B OAHOMY, a B Pi3HMUX CNOBAX, i WYKAETbCA 3arafibHa Cyma TaKUx BifcTaHen Ansa pi3HUX ciB. binblloOMy 3HauUeHHIO BiANOBIAAE TEKCT, B
AKOMY KOXXHE HOBe C/I0BO MPOMOHYE BCe HOBi 3BYKM, (IMOBIpHO) Y 3aNeXHOCTI Big cepeAHboi KinbKOCTi 3BYKIiB y “nepiogi yHikanbHoOCTI"
NOro MoXe 6yTU Nerwe Yn BaXkue MPOMOBAATH; MEHLLIOMY 3HAUEHHIO — HABNAKMW — TEKCT, B AKOMY 6ifblie MOBEpPHEeHb Yy HOBOMY C/IOBI 40
3BYKIB MonepeaHbOro Yn nonepeaHix, TaKUM YUNHOM, MOXe 6yTU 6inblie NOBTOPIB, aKLEHTYBAHHA B MEBHUX MIiCLSAIX HA CKYMUYEHHSAX NeBHUX
3BYKIB, L0 iIMOBIPHO 6iNbll XapaKTEPHO ANA iIHTOHALINHO BUAINEHUX | / UM MOETUYHUX TEKCTIB 3 3aKNMKAMMN UM MiACMNEHUMMN eMOLLiSMN.
Mpu BUKOPWUCTAHHI L€l BNACTUBOCTI NEPLUNi apryMeHT paaKa BUKAUKY NPOrpamy He Ma€ 3HaueHHsa (BiH irHOPYETbCA NPOrpamoio).

Cyma nepiogiB YHiKanbHOCTI 32 06paHumn hoHeTMuHMMKN siBUamMK (BMGiIPpKOBa CyMa nepioAiB YHi-
KanbHOCTI) IK BAACTUBICTb 260 1l enemeHT

MounHatoun 3 Bepcii 0.21.0.0, MOXXHA BUKOPUCTOBYBATU SIK BIACTUBOCTI, e € 06UYNCNEHHA CyMU nepioAiB YHIKaNbHOCTI, Taki, e ua cyma 06-
UNCMIIOETbCA HE ANA BCIX HAABHUX POHETUUHUX ABML, (OAMHULD), @ NULIe ANA 334aHNX BPYUHY, BU6IPKOBO, MPN LibOMY NEeBHI TUMOBI MHOXWHU
(30Kpema ronocHi, COHOPHi MPUroOMOCHI, FyYXi NPUTONOCHI) MOXXHA 334aTU 3aKOA0BAHO i CMPOLLEHO. PO3rNAHEeMO Le Ha NPUKNaai BNacTMBOCTI
y0, Ans iHWKX Cnocié po60Tn Ta KOAYBAHHSA aHANOTIUYHUN.

Croci6 3anucy: BNacTUBICTb, Y AKili 06UMCNIOETbCA CyMa NepiofiB YHiKaNbHOCTI.BUGPaHWIA 3BYK UK KoJoBaHa ix rpynall.BubpaHun 3ByK um
KogoBaHa ix rpyna 2[i T. a.]] Hanpuknag, y0.i.B.r.AX.A3.Cb.K.b — CyMa NepioAiB YHiKaNbHOCTI 6yae WyKaTUCA nulie ANA HACTYMHUX POHETUUHUX

nyn o n_n n_nn n n nn n . n.n n. n

asuw: 3Bykis "i”, "B", "r", "ax”, "a3", "cb”, "K” Ta ycix BUNaAKiB, Ae "b” 6yae no3HauaTy M'AKICTb NonepeaHbOro NPUronocHoro (Kpim "u”, ocKinbkm

”n . .n n..nn n

M'AKUIA "1" KOAYETbCA OKPEMO fAK "Ub”, @ He NOCNifoBHICTL "1 "b").
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03y.p.6.r.0 —y BnactTmBocTi 03y 3amiCTb CyMu yCiX NepiofiB YHIKanbHOCTI 6yae WyKATUCA Cyma nuuie AN HACTYNHUX OHeTUYHUX aBuul: "p”,
"6"’ "I_|" Ta "O".

y4.SrVW — y BNACTMBOCTI y4 6yde WYKATUCA CyMa NepioAiB YHIKanbHOCTI A8 BCiX COHOPHMX MPUTOIOCHMX Ta YCiX rONOCHMX (BOHU MaioTb
creuianbHi NO3HAYEHHSA).

CneuinbHi NO3HAYEHHS

Ans ykpaiHcbkol moBu y nakeTi phonetic-languages-simplified-examples-array nepeg6ayeHo HaCTynHi cneuianbHi NO3HAYeHHS Ansa rpyn ¢o-
HETUYHUX ABULL:

« "sr” — [27,28,38,3,34,36] (TyT i Aani y ubomy niagpo3A4ini — Taki CMUCKN HE € CMIUCKOM, AIK NO3HAUYaT POHETUYHI ABMULLA, @ € CMIUCKOM Ymncen
Tuny Int8, B AKi NepeTBOPIOIOTLCA NPYW aHANI3i BiANOBIAHI 3BYKK, 30Kpema 1 — Le "a”) — yCi COHOPHI NPUronocHi 3syku (3anam’aToByBaHHS:
sr ~ SonoRous);

"vd” — [8,10,15,17,19,21,23,25] — yci A3BiHKi NpuronocHi 3syku (kpim coHopHux) (vd ~ VoiceD);
"vs” — [45,47,49,50,43,52,38,66,54,39,41] — yci rnyxi NpuronocHi 3syku, Bknouaroum "cb” 1a "up” (vs ~ VoiceleSs);

"vw” — [1..6] — yci ronocHi 3Byku (vw ~ VoWels).

AKL0 3anuncaTy .sr.vd.vS.VW.b — TO Lie MOBHA CYMa, i MCATN TaKe NMo3HauYeHHa He NoTpi6Ho (To6To yO.srvd.vs.vw.b == y0).

LLi no3HaueHHA aKTyanbHi 4na BNaCcTMBOCTEN, IKI Y BUMAAKY MOBHOI CyMU MalOTb MO3HauveHHs: "02y”, "02z", "03y”, "03z", "04y", "04Z", "0y”, "0Z",
"y", "y0", "y2”, "y3”, YA Ty, Tyy 2", 'yy3”, Tyya”, "2, 227, 237, 4", 22", 222", "2Z3", "zz4”. TyT | ;ani Npo HMUX Ta NPO iHWI BNACTUBOCTI AeTanbHile.

TakoX NOTPI6GHO 3a3HAUNTK, WO ANA peani3alil aHanoriyHol yHKLiOHaNnbHOCTI y cymibkHOMY nakeTi phonetic-languages-simplified-generalized-
examples-array noTpi6HO 3aaaBaTh AoAaTKOBY YHKLit0 Tuny String -> String. Y Hin paakam tuny "sr” un "K” BianNoBiaae sk pe3ynbTaT CNUCOK
Char, y KOXXHuWI 3 AKKX Nicns BiANOBIAHUX NepPeTBOPEHb TPAHCOPMYETHCA Ti UM iHLWI CMMBONK. logaMm, WO AKLLO HEMAE BaXaHHA NucaTh AKYCb
oKkpemy yHKLi0, TOAI MOXHa npocTo 3adatu TyT id (identity function,
X ->X), ane Tofi NOTPi6HO KOXXHe (hOHeTNUHe ABKLLEe NO3HAYATM Y BNACTUBOCTI ABHO, TOAi HEMAE rpyn ANA NO3HAYEHHSA LiNnNX KNaciB OHETUUHUX

asuu, (AK y nigpo3aini "CneuianbHi no3HaueHHA” BuLle).

06r'pyHTOBaHE NpUNYyLLEeHHS, AIK Tapac LlieBUeHKO HaNuCaB paaKu Bipwy "CafoK BULUIHEBUM KOMO Xa-
T“”

Cnpobyemo ckopucTaTuca BnacTuBicTio yO 3 BUGIPKOBOK CyMOI ANS aHani3y OpWriHanbHOro BapiaHTy Bipwy "CagoK BMILHEBMI KONO XaTu”
Tapaca LleBueHka.


https://hackage.haskell.org/package/phonetic-languages-simplified-generalized-examples-array
https://hackage.haskell.org/package/phonetic-languages-simplified-generalized-examples-array

110

n.n

3BepHeMo yBary Ha Apyrumn pagok — "XpyLi Hag BUWHaMK ryayTb”. Y HboMmy cnoBa "xpyw,i” Ta "ryayTb” 3 "y” po3milLeHi MaKCMManbHO Aaneko
oflHe Bif ogHoro. Lle HaWTOBXY€E Ha AYMKY, WO Lei pagoK 3a0BONbHAE BNacTuBicTb y0.y. NepeBipsaeEMo:

propertiesTextG3 +1i 4 1 0 y0.y
Xpywl Hag BUWHAMM TyayTb
4
6 19 19 3.1667 3.1667 1.0000 1.52000000 3 4 Xpywl HagBUWHAMKU TFyaAYyTb

[incHo, 19 3 MaKCMMaNbHO MOXNIUBKX 19! Ale MOXXHa MOMITUTK, WO FONOCHI Y cnoBax NiaibpaHi Tak, Wo BOHW 6/1M3bKO HE NOBTOPOKOTHLCS,
TOMY MAaKCMMYM MOXHA OYiKyBaTu He nuuwe anda y0.y, ane i ans 6inbll 3aranbHol BNAaCcTUBOCTI yO.vw:

propertiesTextG3 +1 4 1 0 y0.vw
Xpywi Haa BUWHAMM TyayTb
4
6 19 19 3.1667 3.1667 1.0000 1.52000000 3 4 Xpywl HaaBUWHAMKU TYAYTb

3HOBY MakcumanbHi 19 3 19 moxnusux! Fapasg, ANa Lboro pagka ue Tak. A ana ycboro Bipwa? Mepesipsaemo.

propertiesTextG3 sadok.txt s 1 0 y0.vw

4

® @ 0 NaN NaN NaN 0.00000000 2 2 Tapac WEBYEHKO

BkaszemaTi

17 42 42 2.4706 2.4706 1.0000 1.42372881 3 4 CafoK BUWHEBUMN KOMOXaTH
6 19 19 3.1667 3.1667 1.0000 1.52000000 3 4 Xpywl HaABWWHSAMM TyaAyTb

23 30 34 1.3043 1.4783 1.1333 1.05263158 3 3 MnyraTtapl 3nayramu uayTb
31 39 45 1.2581 1.4516 1.1538 1.02631579 3 3 CniBawTb 1Ayuym AiByaTa
15 19 31 1.2667 2.0667 1.6316 0.82608696 3 1 AmaTepl BeuepATb XAYTb
19 21 32 1.1053 1.6842 1.5238 0.82352941 3 1 Cem's Beueps KonoxaTwu
33 47 47 1.4242 1.4242 1.0000 1.17500000 3 4 BeulpHsA 31pOHbKa BCTAE
24 43 43 1.7917 1.7917 1.0000 1.28358209 3 4 [Jouka BeuepAaATb nopjae

10 23 23 2.3000 2.3000 1.0000 1.39393939 3 4 AmaTu Xo04ye HayuyaTwu

11 22 22 2.0000 2.0000 1.0000 1.33333333 3 4 TakK CONOBEWKO Hedae

25 34 40 1.3600 1.6000 1.1765 1.04615385 3 3 [lloknana maTu KomoxaTwu
14 16 36 1.1429 2.5714 2.2500 0.64000000 3 1 ManeHbKUX A1TOUYOK CBOIX
3311 1.0000 3.6667 3.6667 0.42857143 3 1 Cama 3acHy/na KOnonix

28 44 46 1.5714 1.6429 1.0455 1.18918919 4 4 3aTuxno Bce T1nbKo AlBuaTa



m

20 20 20 1.0000 1.0000 1.0000 1.00000000 2 2 TacONOBEWKO HE3aTUX
Mix1TpaBHA
C-NeTepbypr

MepeBipseMO: AiNCHO, 6araTo MakCcMmMymiB! Ane He BCi...Cnpo6yeEmo AoAaTy WOCh Yi 3a6paTtu, Wob 36iNbWUTK KiNbKICTb MAaKCUMYMIB, TOAI LS
HOBa BNAcTUBICTb byae HanbiNbWw BiANOBIAHOW. ANBUMOCS, Ie HEMAE MAKCUMYMIB | YUOMy. Hanpuknag, ABa paaku nigpag — "A maTepi Beuepsitb
XayTb. [/ Cem’ss Beuepsa Kono xatn [/ " —y HUX NOMIYAEMO, WO B C/IOBax 6/113bKO CTOATb 3BYKK "e”. Toai AKILo 3a6paTtu "e”, To, MOXNuBO, byae
6nmXUe 0o makcumymy? MNepesipsEMO:

propertiesTextG3 sadok.txt s 1 0 y0.a.o0.y.u.1

4

® @ @ NaN NaN NaN 0.00000000 2 2 Tapac WEBYEHKO

Bka3emaTi

17 42 42 2.4706 2.4706 1.0000 1.42372881 3 4 CafoK BUWHEBUMN KOMOXATH
6 19 19 3.1667 3.1667 1.0000 1.52000000 3 4 Xpywl HaABUWHAMW TYAYTb
23 30 34 1.3043 1.4783 1.1333 1.05263158 3 3 MnyraTtapi 3nnyramm nayTb
31 39 45 1.2581 1.4516 1.1538 1.02631579 3 3 CniBawTb 1Ayuym AiByaTa
4 13 19 3.2500 4.7500 1.4615 1.13043478 3 3 AmaTepl BeuepsATb XAYTb
13 15 17 1.1538 1.3077 1.1333 1.00000000 3 2 Cem's Beueps KonoxaTwu
23 23 36 1.0000 1.5652 1.5652 0.77966102 3 1 BeulpHs 31pOHbKa BCTaE€
19 31 35 1.6316 1.8421 1.1290 1.14814815 3 3 [louka BeuyepATb NoAaE

10 23 23 2.3000 2.3000 1.0000 1.39393939 3 4 AmaTum Xo04ye HayuaTwu

5 16 16 3.2000 3.2000 1.0000 1.52380952 3 4 Tak CONOBEWKO Hedae€

25 34 40 1.3600 1.6000 1.1765 1.04615385 3 3 [loknana maTu KOMOXaTw
14 16 36 1.1429 2.5714 2.2500 0.64000000 3 1 ManeHbKWX A1TOYOK CBOIX
3311 1.0000 3.6667 3.6667 0.42857143 3 1 Cama 3acHy/sa KOMoWix

28 44 46 1.5714 1.6429 1.0455 1.18918919 4 4 3aTuxno BCce T1nbKo AlBuyaTa
6 14 14 2.3333 2.3333 1.0000 1.40000000 2 4 TaconoBeWKO He3aTux
Mix1TpaBHA

C-NMeTepbypr

3BepTAEMO yBary, AiNCHO, ANA LUX PSAKIB Biabynocsa 3MilleHHS B CTOPOHY MAaKCUMYMiB, TAKOX OCTaHHIN paaokK "Ta CONoOBeNKO He 3aTux” TaKoxX
"nigHasca” 4o makcumymy (Wonpasaa, 3 4BOX MOXIMBUX BapiaHTiB). HaTomicTb paaok "[louka BeuyepsaTb nogae” "onycTneca” 3 MakCMmymy B 3
”nn_n

iHTepBan. MoXHa NpunycTuTy, Wwo "ctatyc” "e” y Bipwi "HEACHUN": UM 3 HUM, UK 6€3 HbOTO.
MoxnuBo, iHwWi 3ByKN? Onyckatoum BapiaLii, Bi3bMeM0 nepeBipnmo:
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propertiesTextG3 sadok.txt s 1 @ +m y@.vs.a.o.y.n.i y0.e y@.vw -m
4

2 4 2 2 Tapac WEBYEHKO

BkazemaTi

CafoK BUWHEBUN KOMOXaTH
Xpyuwi HagBUWHAMKU TyayTb
Nnnyratapl 3nayramm MAayTb
CniBawTb 1AyuynM AiBuaTa
AmMaTepl BeuyepssTb XAYTb
Cem'sa Beueps KonoxaTwu
BeulpHa 31pOHbKa BCTAE€
[louka BeuepATb nojaec
AMaTM Xoue HayuyaTu

TaK CONoOBenWKO Hepdae
foknana maTyM KOMOXaTwu
ManeHbKMUX O1TOUOK CBOIX
Cama 3acHyna Koonix
3aTuxNo BCce TiNbKo AlBYyaTa
4 1 2 TaconoBenKo He3aTux
MiXiTpaBHSA

C-NeTepbypr

NP~ WWWWwWwWwWwWwWwwwwwww
PR RPWOPEAEENERENOVOPSSEPSP
NNNMNNENWPERPERERNNNONDN
~cfrRPRPOEAEPEEPPREPPRPPRPWOWOEDS

AK 6a4Mo, 3a pPi3HUX BapiaHTIB He BAAETbCA AOCATTU BCOAN MAKCMMyMiB. OCOBNMBO Lie CTOCYETbCA TPbOX PAAKIB Miapaa y KiHui: "Moknana
maTu Kono xatu // ManeHbkux fiTouok cBoix // Cama 3acHyna Kono ix.” A Takox "CniBatoTb igyun aiBuata, // A maTepi BeuepsTb XayTb”. Y Apy-
romy BUNaAKy MOXHa 6aunTu, wo "y” uepryetbcsa 3 "i”, T0o6To maemo "to(y) — i — y”, @ TaKOX Yy HAacTynHomy "e — i — e — e”. MOXHa npunycTuTu,
O TYT 3BYKONWUC — FONOCHI YepryTbcs, o6 BiATBOPUTI MOTUBU MeNodil Ta pUTMy HapOAHMUX MiceHb. MOAIGHUM UNHOM MOXHA NPUNYCTUTH,
L0 nepeq 3aKiHYeHHAM BiplUa, FO/IOCHI MOYNHAKTL "rpynyBaTuca” 6nmxue, TO6TO CTBOPIOETLCA "KOrepeHTHUN, AMHAMIUHUN” edeKT, TO6TO Mia-
CUNEHHSA, | MOXHA AyMaTw, WO BiH ONUCYE NeBHY 3MiHY cuTyauil. MoagnBMMOCS, AINCHO Le MOXHA Ha3BaTW KynbMiHaLi€w Bipwa, i TOMy Oro
NiACUNEHHA rPynyBaHHAM FONOCHUX CTBOPIOE eheKT BepLINHY KapTUHU. BianosigHo i untatu (geknamysatu) Li paaku notpi6Ho (e € 06rpyH-
TOBAHMWM, IUBITbCA 3arofI0BOK) 3 MEBHUM MPUCKOPEHHAM, He PO3ipeHo, a 6inbll 3AUTHO. BogHOUAC pAAKYM, € MAEMO MAKCUMYM A/1A FOMIOCHUX
(260 rofloCHMX 3 FMYXUMM NMPUrONOCHUMM) MIOTb UMTATUCA Gifbl PO3MiIPEHO, W06 MOXKHA 6yno No6aunTn 6araTCTBO KApTUHWU, Ti CMOKINHICTb Ta
cTanicTb. MepenocTaHHIn pAAOK MA€E Nay3y NocepeanHi — K naysa nicna KynbmiHauil. | gani po3s’aska.

MoTpi6HO CKa3aTw, WO, Makouu No 3-4, iIHOAI 2 CIOBa B PAAKY, W06 He CTBOPIOBATY BPAXXeHHA "KOPOTKUX PAAKIB”, Ma€ 3aCTOCOBYBATUCSA NeBHe
"po3rpynyBaHHA" 3BYKiB, 106 Lie MOXHa 6YN0 CNpUnMaTh AK HeKBanIuBy po3nosiab (AK y JaHOMy BUNAAKY).

Mo)kHa 3po6uTK BUCHOBOK, W0 Tapac LLieBUeHKO NncaB psAKM Biplua Tak, Wo6 nepeBaXKHO 6inbll PO310ro PO3MIiCTUTM FONTIOCHI, @ TAKOX rAyXi
NPUronocHi (ae ronoCcHMX HeQOCTaTHbLO, ANA MUTO3BYYHOCTI), ane Tam, geTpeba 6yno 6inblie guHaMi3My — Tam, HaBNaku, 06paB BapiaHTy 3 iX
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6MVKYMM rpynyBaHHAM. TOMY Ui PAAKM NOTPIGHO YNTaTU BiNblWw AUHAMIYHO.
[lani NpofoBXeHHs ONUCy BNAacTUBOCTEN.

- “Oy” - nepLa Bepcia BNACTUBOCTI aHani3y nuiwe puTMiyHOCTi. MeTpuka (HaniBemnipnuHa), 3aCHOBaHa Ha YHKLIT PUTMIYHOCTI, WO BUKO-
PUCTOBYE TPMBANOCTI 3BYKIB, AIKi 6yNn CMHTE30BaHI y NakeTi nporpam mmsyn6éukr-array. OyHKLIA pUTMIYHOCTI HATXHEHHA @aHTUYHOIO Moe-
31€10, i€ 3aMiCTb HAaronoLWeEHNX Ta HEHArONOLWEHUX CKNAAIB YepryBanuncs PUTMIYHO KOPOTKI Ta AOBTI; TAKOX My3UUHUMU JONAMU, ANA AKNX
OCHOBHMMM € ABOAONbHUIN PUTM Ta TPUAONbHMIN. DYHKLIA peanisoBaHa TaKMM YMHOM, W06 MOXIMBO NPOCTILLE BNOBUTUA 3HAUYHI BUKMAN
NigpUTMIYHOCTEN AN ABOCKNAAOBUX | TPUCKNAA0BUX BUNAAKIB. BUKOPUCTOBYOUM <MEPLNA apryMeHT> MOXXHa 3MiHUTW CMiBBiAHOWEHHS
LMX NigABNAacTUBOCTEN | BiANOBIAHO — 3MIHUTW BNACTUBICTb.

« “02y” - nopi6bHa oo “0y” BNACTUBICTb, AKA BUKOPUCTOBYE iHLWI TPMBANOCTI 3BYKiB, CUHTE30BaHI 3aBAsAKN nakeTy r-glpk-phoneticlanguages-
ukrainian-durations. Mo)XXHa CTBOPUTW iHLWI BapiaHTW TPUBaNoCTel 3BYKiB, BUKOPUCTOBYOUM MOXNUBOCTI nakeTy r-glpkphonetic-languages-
ukrainian-durations a60o iHWXM cnoCo60M.

« “03y” - nogi6bHa go “02y” BNacTUBICTb, AKA BUKOPUCTOBYE iHLII TPMBANOCTI 3BYKIiB, CMUHTE30BaHI 3aBAAKM nakeTy r-glpk-phoneticlanguages-
ukrainian-durations. MoXXHa CTBOPUTW iHLWI BapiaHTW TPUBaNOCTel 3BYKiB, BUKOPUCTOBYOUM MOXNMUBOCTI nakeTy r-glpkphonetic-languages-
ukrainian-durations a60 iHWKXM cnoco6om.

* “04y” - nomi6Ha fo “02y” BNAcTMBICTb, AKa BUKOPUCTOBYE iHLII TPMBANOCTI 3BYKiB, CUHTE30BaHI 3aBAaKM nakeTy r-glpk-phoneticlanguages-
ukrainian-durations. L|i TpMBanocTi 3ByKiB OTPMMAHI 3 iHWMUX AaHUX, HiX Oy, 02y Ta 03y, TOMY 06EPEXHO 3MilYiTe IX 3 HAMU B PEXUMI
KiNbKOX METpPUK.

. n

« “y” — BNacTuBicTb, AKa 06Uncntoe BNacTBOCTI “y0” Ta “Oy” y 6inbw eheKTUBHMIA CNOCIH, HIXK KOXHY 3 HUX MOOAMHL, @ NOTIM NEPEeMHOXYE
OTPUMaHI AaHi. la€ 6inblli 3HAYEHHA ANA PSAKIB 3 6iNbll BigAaneHMN ogHe Big OA4HOM0 C0BaMM 3 O4HAKOBMMW 3BYKaMu Ta Taki, AKi 6inb-
e pUTMi3oBaHi (3 TOUKKU 30py BNACTUBOCTI “0y”). BUKOPUCTaHHSA <nepLioro KoedilieHTa> BHYTPiLWHbO BNAWBAE NULIE HA NiABNACTUBICTb
lloy"-

« “y2” — BNACTUBICTb, MoAi6HA A0 Y, ane BUKOPUCTOBYE 3aMiCTb APYrol NiagBNacTMBOCTI (pPUTMIYHOCTI) BapiaHT 3 “02y".
« “y3” - BNacTuBicTb, NOAI6HA A0 Y, ane BUKOPUCTOBYE 3aMicTb Apyrol NiaBnacTUBOCTi (pUTMIUHOCTI) BapiaHT 3 “03y".
« “y4" — BNACTUBICTb, NOAi6HA [0 Y, anie BUKOPUCTOBYE 3aMiCTb ApYroi NigBnacTusocTi (puTmiuHocTi) BapiaHT 3 “04y”.
« “yy” - BNaCcTMBICTb, AKAa BUKOPUCTOBYE BNACTUBICTb “y0” Ta “0y”, Npu LbOMY 3aMiCTb IX MEPEMHOXEHHS, AiNUTb pe3ynbTaT APYroi Ha pe3ynbTaT

nepuwoi. MaKCUMI3yeTbCA 415 TEKCTIB 3 BUCOKOK PUTMIUHICTIO (3 TOUKM 30py BNacTMBOCTI “0y”) Ta rpynyBaHHAM O HAKOBUX 3BYKIB Y rpynu
6nMKYe OAUH 10 OAHOr0. BUkopucTaHHs <nepworo koedilieHTa> BNANBAE NMLLe Ha NiABNAcTUBICTb “0y”.
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“yy2” - BNacTMBICTb, IKa BUKOPUCTOBYE BNacTmeicTb “y0” Ta “02y”, Npu LbOMy 3aMICTb iX NEPEMHOXEHHS, AiINUTb pe3ynbTaT ApYyroi Ha
pe3ynbTaT nepuoi. MakCUMI3yeTbCA ANA TEKCTIB 3 BUCOKOK PUTMIUHICTIO (3 TOUKM 30py BNAcTMBOCTI “02y”) Ta rpynyBaHHAM O4HAKOBUX
3BYKIB Yy rpynu 6nmxye ognH A0 O4HOr0. BUKOpPUCTaHHA <nepworo koedilieHTa> BNAMBAE N1LIe HA MiABNACTMBICTb “02y”.

&«

yy3” — BNacTUBICTb, AKa BUKOPUCTOBYE BNacTueictb “y0” Ta “03y”, Npn LbOMY 3aMiCTb IX NEPEMHOXEHHS, AiNUTb pe3ynbTaT APYrol Ha
pe3ynbTaT nepuwoi. MaKCUMI3yeTbCA A1 TEKCTIB 3 BUCOKOK PUTMIUHICTIO (3 TOUKM 30py BRactMBOCTi “03y”) Ta rpynyBaHHAM OHAKOBUX
3BYKIB Y rpynu 65mk4ye ognH A0 OAHOI0. BUKOPUCTaHHS <nepluoro KoedilieHTa> BNIWBAE NuUlLe HA NigBNacTUBICcTb “03y”".

”n u_n

6yab-AKi IHWI BapiaHTX AAHOT0 aprymeHTa — aHanoriyHa Ao “yy” 3 Ti€l BIAMIHHICTIO, WO 3aMicTb “0y” BUKOPUCTOBYETbCA “04y”. “Z"-niHiA
“gg"

“027”

“03z"

“042"

u_n

Y4
“22"
“23"

“24"

u ”

Y4

u

zz2"

“

zz3"

"

zz4"

LLi MeTPpUKM CXOXi Ha BiANOBIAHI, A€ Z 3aMiHEHO Ha V. Afle Y HUX BUKOPUCTOBYIOTbCA CKNAAHIWI DYHKLIT pUTMIYHOCTI, OTPMMAHI 3 moayna
Languages.Rhythmicity.Factor nakety phonetic-languages-rhythmicity. O6epexHo BUKOPUCTOBYIWTE 3MilLUaHi BNACTUBOCTI Y PEXMMI KiNTbKOX
BNACTUBOCTEN, OCKINbKN BOHU (DAaKTUUYHO ABNATb COHOK Pi3Hi Migxoan BcepeaeHi 3aranbHOro MeToay, TOMy MOXYTb AaBaTi NOMapHO
MEHL CYMiCHi pe3ynbTaTu, ane npu npaBu/ibHOMY BUKOPUCTAHHI Aal0Tb rapHuUii pesynbTat. MOXINBO, NOTPIGHO TPOXM NMPAKTUKMK, TAKOX
yacTille BUKOPUCTOBYMTE nNporpamy propertiesTextG.

TakKoX Npu po60oTi 3 HACTYNHUMMN BNACTUBOCTAMU BUKOPUCTOBYIOTHLCSA iA€1 NONIPUTMIYHOCTI SIK JpKepena putmy.
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"w01” - 6inbW CKNAafHa PUTMIYHA CTPYKTYPA 3 IHLIMM CNOCOH60M BU3HAUEHHSA 3HAUEHHSA BAaCTUBOCTI, PO3MNAAAE PALOK IK TEKCT 3 PUTMIUHU-
MW TPynamm no 4 CKNagn KOXHa, Ae Hanbinblwe Ha PUTMIYHICTb BNANBAE O4HE MAKCMMANbHEe 3HAYEHHS, MeHLLe — Le OAHEe MaKCUMarbHe
(ane meHwe 3HaUEHHA). IK BapiaHT 064NCIeHHA TPUBANOCTI CKNa/liB BUKOPUCTOBYETLCA 6ibnioTeuHa dyHKuis syllableDurationsD;

”n

w02"” - 6inbll CKNagHa PUTMiYHA CTPYKTYpa 3 iHWMUM CNOCOHOM BU3HAUEHHS 3HAUEHHS BIACTUBOCTI, PO3rNsSfaE PAAOK K TEKCT 3 PUTMI-
YHUMMW FPYNaMm NO 4 CKNAAMN KOXHA, Ae Hanbinblue Ha pUTMIUHICTb BNAIMBAE O4HE MAKCMMAJIbHE 3HAUEHHS, MEHLLE — L€ OAHE MaKCMManbHe
(ane meHwWe 3HaUeHHA). AK BapiaHT 06UNCAEHHA TPUBANOCTI CKNafiB BUKOPUCTOBYETbCA 6ibnioTeuHa dyHkKuis syllableDurationsD2;

"w03"” - 6ifbll CKNagHA PUTMIUHA CTPYKTYPaA 3 iHWMUM CNOCOHOM BU3HAUEHHS 3HAUEHHA BMACTUBOCTI, PO3rNsAAaE PAAOK K TEKCT 3 PUTMI-
YHUMU FPYyNamMm Mo 4 CKNAAM KOXKHA, Ae Hanbinblue Ha pUTMIUHICTb BN/IMBAE OJIHE MAKCMMA/IbHE 3HAUEHHSA, MeHLLe — Liie OiHE MaKCUMalbHe
(ane meHwe 3HaUeHHA). K BapiaHT 064NCIeHHA TPUBANOCTI CKNafiB BUKOPUCTOBYETLCA 6ibnioTeuHa dyHKuis syllableDurationsD3;

”

wO04"” — 6inbl CKNagHa PUTMIYHA CTPYKTYpaA 3 iHWMM CNOCOH6OM BU3HAUYEHHS 3HAYEHHA BIACTUBOCTI, PO3rNsAfaE PALOK K TEKCT 3 PUTMI-
YHUMU Fpynamm Mo 4 CKNagn KoXHa, Ae Hanbinble Ha pUTMIUHICTb BN/IMBAE OAHE MAKCMMAIbHE 3HAYEHHS, MEeHLLE — Lie OAHEe MaKCMMalbHe
(ane meHlwe 3HaUeHHA). 1K BapiaHT 06UNCIeHHs TPMBANOCTI CKNafiB BUKOPUCTOBYETbCA 6ibnioTeuHa dyHKuia syllableDurationsD4;

"W11” - 6inblW CKNagHa pUTMiYHA CTPYKTYPA 3 iHWMUM CNOCO60M BU3HAUEHHA 3HAUEHHSA BNACTUBOCTI, PO3rNAAAE PAAOK K TEKCT 3 PUTMI-
YHUMMK TPYNAMK NO 4 CKNAAMN KOXHA, e HaNbifblue HA PUTMIUHICTb BNIMBAE ABA MAKCMMANbHUX 3HAUEHHS, MEHLUE — LLe O HE MiHIManbHe.
fIK BapiaHT 06UMCNeHHA TPMBANOCTI CKNaAiB BUKOPUCTOBYETbCA 6ibnioTeuHa dyHKuis syllableDurationsD;

"W12” - 6inbl CKNagHa PUTMiUHA CTPYKTYpa 3 iHWMM CNOCO60M BU3HAUEHHSA 3HAYEHHS BNACTUBOCTI, PO3rNsSAa€E PAAOK K TEKCT 3 PUTMI-
YHUMMK TPYNaMK NO 4 CKNaAM KOXHa, Ae Hanbifblue HA PUTMIUHICTb BNIMBAE ABA MAKCMMaNbHUX 3HAUEHHS, MEHLUE — LLe OfHE MiHiManbHe.
fIK BapiaHT 064YNCIeHHA TPUBANOCTI CKNafiB BUKOPUCTOBYETbCA 6ibnioTeuHa yHkuis syllableDurationsD2;

”

w13” - 6inblW CKNAAHA PUTMIUYHA CTPYKTYpPaA 3 iHWKUM CNOCO60M BU3HAYEHHS 3HAYEHHS BACTUBOCTI, PO3rNAAa€ psAAoOK AK TEKCT 3 PUTMI-
YHUMW FPYNaAMK MO 4 CKNAAM KOXHA, Ae HalbiNnblue Ha PUTMIYHICTb BNIMBAE ABA MAKCMMANbHUX 3HAUYEHHSA, MeHLUE — Le OAHE MiHIMarnbHe.
fIK BapiaHT 06YNCNeHHA TPUBANOCTI CKNafiB BUKOPUCTOBYETbCA 6ibnioTeuHa yHkuis syllableDurationsD3;

"W14” - 6inbW CKNafHa PUTMIUHA CTPYKTYPA 3 iHWMM CNOCO6OM BU3HAUEHHS 3HAYEHHS BNACTUBOCTI, PO3rNsSAA€E PAAOK K TEKCT 3 PUTMI-
YHMMM rpynamm no 4 CKNagm KoXHa, Ae Hanbinblie Ha PUTMIUYHICTb BNIMBAE ABA MAKCMMANbHUX 3HAUYEHHS, MEHLUE — L& OAHE MiHIManbHe.
AIK BapiaHT 06UMCNeHHA TPUBANOCTI CKNaAiB BUKOPUCTOBYETbCA 6ibnioTeuHa dyHKuis syllableDurationsD4;

"W21” — 6ifbll CKNAagHA PUTMIYHA CTPYKTYpa 3 iHWMM CNOCO60M BU3HAUEHHSA 3HAUEHHS BAACTUBOCTI, PO3INSAAA€E PAAOK K TEKCT 3 PUTMI-
YHUMMK TPYNAMIK NO 4 CKNAAM KOXHA, Ae Hanbifblue HA PUTMIUHICTb BNIMBAE OHE MiHIManbHe 3HAUEHHS, MEHLUE — Lie ABa MAKCUMAlbHUX.
AIK BapiaHT 064YNCIeHHA TPUBANOCTI CKNafiB BUKOPUCTOBYETbCA 6ibnioTeuHa yHkuis syllableDurationsD;

"w22" — 6inbll CKNAJHa PUTMiUHA CTPYKTYpa 3 iHWKUM CNOCO60M BU3HAUEHHS 3HAUEHHS BNACTUBOCTI, PO3rNAAA€E PAAOK AK TEKCT 3 PUTMI-
YHUMU FPYNaMK MO 4 CKNAAN KOXHA, Ae HAbiNblue Ha PUTMIYHICTb BNIMBAE OAHE MiHIMaNbHE 3HAYEHHS, MEHLIE — Lie ABAa MAaKCUMalbHUX.
flk BapiaHT 064YMCNEHHA TPUBANOCTI CKNaAiB BUKOPUCTOBYETLCS 6ibnioTeuHa yHKuia syllableDurationsD2;
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+ "w23” - 6inbll CKNAAHA PUTMIYHA CTPYKTYPA 3 iHWUM CMOCO60M BM3HAYEHHSI 3HAUYEHHA BMACTUBOCTI, PO3rNAAa€E PAAOK AK TEKCT 3 PUTMI-
YHUMU FPYNAMK MO 4 CKNAAN KOXHA, Ae Halbinblue Ha PUTMIUHICTb BNIMBAE OAHE MiHIMaNnbHE 3HAYEHHS, MEHLIE — Lie ABAa MaKCUMalbHUX.
Ak BapiaHT 06UMCNeHHA TPMBANOCTI CKNaAiB BUKOPUCTOBYETbCA BibnioTeuHa dyHKuisa syllableDurationsD3;

« "W24" - 6inbll CKNagHA PUTMiYHA CTPYKTYPaA 3 iHWIMM CNOCO6OM BU3HAUYEHHA 3HAUEHHA BNACTUBOCTI, PO3rNAAac pAAOK AK TEKCT 3 PUTMi-
YHMMM FPyNamm no 4 CKNaam KoXHa, Ae Hanbinblie Ha PUTMIUHICTb BNIMBAE OAHE MiHIMaNbHe 3HAUeHHSA, MeHLIe — LWe ABAa MaKCUMalbHUX.
flk BapiaHT 064YMCNEHHA TPUBANOCTI CKNaAiB BUKOPUCTOBYETLCS 6ibnioTeuHa yHkuia syllableDurationsD4;

”n

« "w31” — 6inbW cKNagHa PUTMiYHA CTPYKTYpa 3 iHWMUM CNOCO60M BU3HAUEHHS 3HAUEHHSI BNAaCTUBOCTI, PO3rNsAAaE PAAOK IK TEKCT 3 pUTMi-
YHMMUK FpynamMmuy No 4 CKNaAN KOXHa, Ae Hanbinbwe Ha PUTMIYHICTb BNJIMBAE OAHE MiHIMANbHE 3HAUEHHSA, MEHLIE — Le OAHE MiHIManbHe.
fIK BapiaHT 06UMCNeHHA TPMBANOCTI CKNajAiB BUKOPUCTOBYETbCA 6ibnioTeuHa dyHKuis syllableDurationsD;

”n

+ "w32" - 6inbll CKNAAHA PUTMIYHA CTPYKTYPA 3 iHWMUM CMOCO6OM BM3HAYEHHS 3HAUYEHHA BNACTUBOCTI, PO3rNAAaE PAAOK AK TEKCT 3 pUTMI-
YHUMW TPYyNaMun Mo 4 CKNaAM KOXHa, Ae Hanbinblwe Ha PUTMIYHICTb BNMBAE O4HE MiHIMaNbHe 3HAUEHHS, MeHLEe — LWe OfHe MiHIMarnbHe.
Ak BapiaHT 06UMCNeHHA TPMBANOCTI CKNaAiB BUKOPUCTOBYETbCA 6ibnioTeuHa dyHKuis syllableDurationsD2;

”

« "W33” - 6iNblll CKNaAHA PUTMIUHA CTPYKTYPaA 3 iHWIUM CNOCO6OM BU3HAUYEHHA 3HAUEHHA BNACTUBOCTI, PO3rNAAaE PAAOK AK TEKCT 3 PUTMi-
UHMMUK FpynamMmu No 4 CKNaan KOXHa, Ae Hanbinbwe Ha PUTMIYHICTb BNSIMBAE OAHE MiHIMANbHe 3HAUEHHSA, MeHLIe — lie OAHe MiHIManbHe.
flk BapiaHT 064YMCNEHHA TPUBANOCTI CKNaAiB BUKOPUCTOBYETLCA 6ibnioTeuHa yHkuina syllableDurationsD3;

”n

« "W34" - 6inbll CKNaAHA PUTMiYHA CTPYKTYpPaA 3 iHWMM CNOCOH6OM BU3HAUYEHHA 3HAUEHHA BNACTUBOCTI, PO3rNsAAaE PAAoOK AK TEKCT 3 PUTMi-
YHMMUK FpynamMmuy No 4 CKNaANM KOXHa, Ae Hanbinbwe Ha PUTMIYHICTb BNJIMBAE OAHE MiHIMANbHE 3HAUEHHSA, MEHLIE — L& OAHEe MiHIManbHe.
fIK BapiaHT 06UMCNEeHHA TPUBANOCTI CKNajiB BUKOPUCTOBYETbCA 6ibnioTeuHa dyHKuif syllableDurationsD4;

« "X01”" — aHanoriuyHo Ao “w01”, ane 3 6iNbll KOMNNEKCHO 3aNEXHICTIO AN MEHL 3HAYMMOT TPUBANOCTI Ta, MOX/TNBO, MEHLW Nepeab6ayyBa-
HUMW pe3ynbTaTamu;

« "x02” - aHanoriyHo Ao “w02”, ane 3 6iNbl KOMNNEKCHO 3a/IeXHICTIO A1 MEHLW 3HAYMMOI TPUBANOCTI Ta, MOX/IMBO, MeHLW nepeabauvysa-
HUMK pe3ynbTaTamu;

« "X03"” - aHanoriyHo Ao “w03”, ane 3 6iNbL KOMNAEKCHOI 3a/IEXHICTIO AN MEHLU 3HAYMMOI TPUBANOCTI Ta, MOX/NBO, MEHW Nepeab6ayyBa-
HUMW pe3ynbTaTamu;

« "X04" — aHanorivyHo Ao “w04”, ane 3 6iNblW KOMNNEKCHOI 3a/IeXHICTIO AN MEHLW 3HAYMMOI TPUBANOCTI Ta, MOX/IMBO, MEHLW nepeabauvysa-
HUMK pe3ynbTaTamu;
HacTynHi 3HaUeHHA aHaNOoriuHi A0 BiANOBIAHMX “W” 3 6iNbll KOMMNEKCHOI 3aNeXHICTIO (K LWONHO OnucaHi Buile).

[0 HMUX Hanexarb:
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"x11"
"x12"
"x13"
"X14"
"x21"
"x22"
"x23"
"x24"
"x31”
"x32"
"x33”

"X3 4"

AKWO Len apryMeHT Ma€ HAaCTYNMHUIN BUTNAA, TO 3aCTOCOBYOTLCSA NOMAIPUTMIYHUNA aHani3 paaka. LUyKaTbcsa Ta NepeBipATbHCS HiNbll KOM-
NAEKCHi BMAaCTUBOCTI TEKCTY, 3 3aCTOCYBAHHAM CK/TaAHILLMX 3@ CTPYKTYPOI BNacTMBOCTEN. Lle AOCAiIAHULLKUIA HanpAMOK nporpam. Takox €

W n u

MOX/TUBICTb 33[1aTN B/IACHI HaNalTyBaHHSA, BUKOPUCTOBYOUM pexxum “c”, “C”, “N” BnactuBocten. OTKe, HACTYNHI 3HAUEHHSA 33[al0Tb TakKe:

"u01” -> LLyKa€eTbCA NOAIPUTM 3 HANBINbLL 3HAUMMUM 1T MAKCMMYMOM, MOTIM MEHLI 3HAYMMKUMIK ABOMA, | HAPELWTi 3 We MeHLW 3HaYumMum 1,
Npu LbOMY PO3rAsAaoTbCsA FPYNM No 5 cknaai. Ak hyHKLiA ANA BU3SHAUEHHS TPUBANOCTEN CKNaAiB BUKOPUCTOBYETLCS
syllableDurationsD;

"u02" -> LLyKa€eTbCsA NONIPUTM 3 HaNBINbW 3HAUYMMUM 1 MAKCUMYMOM, MOTIM MEHLI 3HAYMMUMW ABOMA, i HApeLWTi 3 We MeHLW 3HaUMMuMm 1,
MPw LbOMY PO3rNsAAaoTbCsA FPYNM No 5 cknagis. AK hyHKLiA ANA BU3SHAUEHHS TPUBANOCTEN CKNajiB BUKOPUCTOBYETbLCSA
syllableDurationsD2;

"u03" -> LlyKaeTbcA NONIPUTM 3 HaWbiNbLl 3HAYUMUM 1T MAKCUMYMOM, NOTIM MEHLI 3HAYMMKUMIK ABOMA, | HAapellTi 3 Lie MeHLW 3HaYuMum 1,
npu LbOMY pO3rNnaAaloTbCsA FPYNK No 5 cknagis. K QyHKLIA ANA BU3HAUEHHS TPUBANOCTEN CKNafiB BUKOPUCTOBYETHCS
syllableDurationsD3;
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"u04” -> LLlyKa€eTbCsA NONIPUTM 3 HANBINbW 3HAYMMUM 1 MAKCUMYMOM, MOTIM MEHLI 3HAYMMUMW ABOMA, | HApeLWTi 3 We MeHLW 3HaYuMum 1,
NPy LbOMY PO3rAsAaoTbCsA FPYNM No 5 cknagi. Ak yHKLiA ANA BU3SHAUYEHHS TPUBANOCTEN CKNaAiB BUKOPUCTOBYETbLCS
syllableDurationsD4;

"u11” -> WyKaeTbCcA NONIPUTM 3 HAWBINbL 3HAUMMUM 1T MAKCMMYMOM, MOTIM MEHLW 3HAYMMUMU ABOMQ, i HApewWTi 3 We MeHLW 3HAYNMUM1
MIHIMyMOM, MpY LbOMY PO3rnaAaTbCcs rpynu No 5 cknagie. Ak yHKUiA ANA BU3HAYEHHS TPUBANOCTEN CKNAfiB BUKOPUCTOBYETHCS
syllableDurationsD;

"Uu12" -> LLlyKa€TbCA NOMIPUTM 3 HANBINbL 3HAUYMMUM 1 MAKCUMYMOM, NOTIM MEHLI 3HAYMMUMMN ABOMA, i HApewTi 3 le MeHLW 3HAUMMUM]
MiHIMyMOM, MpW LbOMY PO3rNAAaTbCA FPYNK No 5 ckNagie. AK GPyHKLIA ANA BU3HAUEHHSA TPUBANOCTEN CKNa/liB BUKOPUCTOBYETHCA
syllableDurationsD2;

"u13” -> LlyKa€eTbCA MONIPUTM 3 HANGINbLL 3HAUYMMUM 1 MAKCUMYMOM, MOTIM MEHL 3HAYMMUMK ABOMA, | HAPELWTi 3 We MeHLW 3HAYUMum1
MiHIMyMOM, MpY LbOMY pPO3rNaAaTbCsA rpynu No 5 cknagie. Ak pyHKUiIA ANA BU3HAYEHHS TPUBANOCTEN CKNALiB BUKOPUCTOBYETHCS
syllableDurationsD3;

"U14” -> LLlyKa€TbCA NOMIPUTM 3 HaNGINbLW 3HAYMMUM T MAKCUMYMOM, NOTIM MEHLW 3HAYMMUMMN ABOMA, | HAPELWTi 3 LWe MeHLW 3HAYNMUM1
MiHIMyMOM, MpY LbOMY pPO3rNaAaTbCs FPpynu No 5 cknagie. Ak pyHKUiA ANA BU3HAYEHHS TPUBANOCTEN CKNAfiB BUKOPUCTOBYETHCS
syllableDurationsD4;

"u21” -> LLlyKa€eTbCa NONIPUTM 3 HANBINbW 3HAUMMKUM 1 MAKCUMYMOM, NOTIM MEHLI 3HAYMMUMM ABOMA MiHIMyMaMu, i HapewWTi 3 We MeHL
3HAUMMUM 1 MAaKCUMYMOM, NP LbOMY PO3TAsSAAITLCA FPYNK No 5 cknagis. AK yHKLiA AN BU3HAUEHHSA TPUBANOCTEN CKNaaiB BUKOPUCTO-
ByeTbca syllableDurationsD

"u22"” -> LyKAEeTbCA NONIPUTM 3 HANBINbLL 3HAYUMUM T MAKCMMYMOM, MOTIM MEHLW 3HAYUMMUMIK ABOMA MiHIMyMaMW, i HapeLwTi 3 We MeHL
3HAUUMUM T MAKCUMYMOM, MPU LLbOMY PO3rNAAaTbCA FPYyNuM No 5 cknagis. Ak GyHKLis AN BU3HAYEHHS TPMBANOCTEN CKNafiB BUKOPUCTO-
ByeTbcs syllableDurationsD2;

"u23" -> LLYKA€ETbCA MONIPUTM 3 HAWBINbLW 3HAYUMUM 1 MAKCMMYMOM, MOTIM MEHLW 3HAYMMUMWU ABOMA MiHIMyMaMK, | HApewWTi 3 LWe MeHL
3HAUUMUM T MAKCUMYMOM, NMPU LLbOMY PO3rNAAaTbCA FPYNM No 5 cknagie. AK PyHKLiS AN BU3SHAUEHHS TPMBANOCTEN CKNaaiB BUKOPUCTO-
ByeTbcs syllableDurationsD3;

"u24” -> LlyKa€eTbCA NONIPUTM 3 HANWBINbLL 3HAYUMUM T MAKCMMYMOM, MOTIM MEHLW 3HAYUMMUMK ABOMA MIHIMyMaMWy, | HApeLWTi 3 We MeHL
3HAUMMUM 1 MAKCUMYMOM, NP LLbOMY PO3TASAATLCA FPYNK No 5 cknagis. AK yHKLiA AN BU3HAUEHHSA TPUBANOCTEN CKNaaiB BUKOPUCTO-
ByeTbca syllableDurationsD4;

"u31” -> LLlyKa€eTbCa NONIPUTM 3 HANBGINbW 3HAUMMUM 1 MAKCUMYMOM, NMOTIM MEHLLU 3HAYMMUMMK ABOMA MiHIMyMaMu, i HapewTi 3 LWe MeHL
3HAUUMUM 1 MiHIMYMOM, NPK LbOMY PO3rNAAATLCA FPYyNK No 5 cknagis. AK YHKLINA NS BU3SHAYEHHA TPUBANOCTEN CKNaAiB BUKOPUCTO-
ByeTbcs syllableDurationsD;
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"u32” -> LLyKa€eTbCA NOMIPUTM 3 HAWGINbW 3HAUMMUM 1 MAKCUMYMOM, NOTIM MEHLW 3HAYUMUMK JBOMA MiHIMYMaMW, | HAPeLWTi 3 LWe MeHL
3HQUMMMUM 1 MiHIMYMOM, MPY LbOMY PO3rNAAATLCA Tpynu No 5 cknagie. AK yHKLiA ANA BU3HAYEHHA TPUBANOCTEN CKNAAiB BUKOPUCTO-
ByeTbcs syllableDurationsD2;

"u33” -> LLyKA€eTbCA NOMIPUTM 3 HAWGINbW 3HAUMMUM 1 MAKCUMYMOM, NOTIM MEHLW 3HAYUMUMK JBOMA MiHIMYMaMW, | HAPELWTi 3 LWe MeHLw
3HQUMMUM 1 MIHIMYMOM, MPY LbOMY PO3rNAfal0TbCca rpynu no 5 cknagie. K yHKLIA ANA BU3HAUEHHS TPUBANOCTEN CKNaAiB BUKOPUCTO-
ByeTbcs syllableDurationsD3;

"u34” -> LyKa€eTbCA NONIPUTM 3 HAWBINbLL 3HAYUMUM T MAKCMMYMOM, MOTIM MEHLW 3HAYMMMUMK ABOMA MIHIMyMaMWy, | HApeLwTi 3 We MeHL
3HAQUMMUM 1 MiHIMYMOM, MPY LbOMY PO3rNAAaOTbCA FPpynu No 5 cknagie. AK YHKLiA ANA BU3HAUEHHA TPUBANOCTEN CKNafiB BUKOPUCTO-
ByeTbca syllableDurationsD4;

"u41” -> LLYKAETbCA NOMIPUTM 3 HANGINbLI 3HAYMMUMK 2 MAKCMMYMyMaMK, MOTIM MEHLW 3HAYMMUM 1 MAKCUMYMOM, | HapeLwWwTi 3 We MeHL
3HAUUMUM T MAKCMMYMOM, MPU LLbOMY PO3rNAAaTbCA FPYNM No 5 cknagis. Ak GyHKLis AN BU3SHAYEHHS TPMBANOCTEN CKNafiB BUKOPUCTO-
ByeTbcs syllableDurationsD;

"u42" -> LLlYyKA€ETbCA MONIPUTM 3 HAWGINbW 3HAUUMUMK 2 MAKCUMYMYMaMM, MOTIM MEHLW 3HAYMMUM 1 MAKCUMYMOM, | HapewTi 3 We MeHL
3HAYMMUM 1 MAKCUMYMOM, MPWY LLbOMY PO3TASAATLCA FPYNK No 5 cknagis. AK PyHKLiA ANS BU3HAUEHHSA TPUBANOCTEN CKNAAiB BUKOPUCTO-
ByeTbcs syllableDurationsD2;

"u43” -> LLlyKa€eTbCA NONIPUTM 3 HANGINbLL 3HAUMMUMYK 2 MAKCUMYMYMaMU, NOTIM MEHLW 3HAUYMMUM 1 MAKCUMYMOM, i HapeLwwTi 3 We MeHLW
3HAUMMUM 1 MAaKCMMYMOM, NPU LLbOMY PO3rNIAAaOTbCA Pynu No 5 cknagis. AK YHKLiA AN BU3HAUEHHA TPUBANOCTEN CKNaaiB BUKOPUCTO-
ByeTbcs syllableDurationsD3;

"u44” -> LLlyKaeTbCsA NONIPUTM 3 HAWBINbLLI 3HAUUMUMK 2 MAKCUMYMYMAMK, NOTIM MEHLW 3HAYUMMUM 1 MAKCMMYMOM, | HapeLWTi 3 Lie MeHL
3HAUUMUM T MAKCMMYMOM, MPU LLbOMY PO3rNAAaTbCA FPyNu No 5 cknagie. Ak pyHKLis AN BU3SHAYEHHS TPMBANOCTEN CKNafiB BUKOPUCTO-
ByeTbcs syllableDurationsD4;

"u51” -> LLIYyKA€ETbCSA NONIPUTM 3 HANBINbLL 3HAYUMUMM 2 MAKCUMYMYMaMK, NOTIM MEHLL 3HAYMMUM 1 MAaKCUMYMOM, | HApewWTi 3 LWe MeHLU 3Ha-
YMMUM 1 MIHIMYMOM, MPU LbOMY PO3MNIAAAITLCA FPynu No 5 cknagis. AK hyHKLIA AN BU3HAUEHHS TPUBANOCTEN CKNaAiB BUKOPUCTOBYETHCSA
syllableDurationsD;

"u52” -> LLlyKa€eTbCA NOAIPUTM 3 HaWBINbL 3HAUNMMUMK 2 MAKCUMYMyMaMK, NOTIM MEHLL 3HAYMMKUM 1 MAKCUMYMOM, | HapewTi 3 We MeHL
3HAUMMUM 1 MiHIMYMOM, MPY LbOMY PO3rNsAaOTbCA rpynu No 5 cknagie. AK YHKLiA ANA BU3HAUEHHA TPUBANOCTEN CKNaAiB BUKOPUCTO-
ByeTbca syllableDurationsD2;

"u53” -> LLlyKa€eTbCA NONIPUTM 3 HaWbiNbll 3HAUUMUMK 2 MAKCUMYyMyMaMK, NOTIM MEHLI 3HAYUMMKUM 1 MAKCUMYMOM, i HapewTi 3 We MeHLw
3HAUUMUM 1 MiHIMYMOM, MPK LbOMY PO3rNAAAITLCA FPYNK No 5 cknagis. AK YHKLINA NS BU3SHAYEHHA TPUBANOCTEN CKNaAiB BUKOPUCTO-
ByeTbca syllableDurationsD3;
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"u54” -> LlyKa€TbCsA NOAIPUTM 3 HaN6INbW 3HAYUMUMK 2 MAKCUMYMyMaMK, NOTIM MEHLI 3HAUMMMUM 1 MAKCMMYMOM, | HapeLwWTi 3 We MeHL
3HQUMMMUM 1 MIHIMYMOM, MPY LbOMY PO3rNSAaTbCA Tpynu No 5 cknagie. AK yHKLiA ANA BU3HAUYEHHA TPUBANOCTEN CKNAAiB BUKOPUCTO-
ByeTbcs syllableDurationsD4;

"u61” -> LLlYyKA€ETbCA MONIPUTM 3 HANGINbLI 3HAYMMUMU 2 MAKCMMYMYMAMMK, NOTIM MEHLI 3HAYMMUM T MIHIMYMOM, | HAPELUTI 3 LWe MeHL 3Hauu-
MUM 1 MAaKCMYMOM, NPU LLbOMY PO3rNA4a0TbCA FPynu No 5 cknagis. AK PyHKLIA A1 BU3HAYEHHS TPMBANOCTEN CKNAAiB BUKOPUCTOBYETLCSA
syllableDurationsD;

"u62" -> LLIyKA€ETbCA NONIPUTM 3 HAWGINbLI 3HAYUMUMU 2 MAKCUMYMYMaMK, MOTIM MEHL 3HAYMMUM T MiHIMYMOM, | HApeLwTi 3 Le MeHLW 3Hauu-
MUM 1 MAKCUMYMOM, MPK LLbOMY PO3rNAAaloTbCA rpynu No 5 cknagie. Ak yHKLUIA ANS BUSHAYEHHA TPMBANIOCTEN CKNafiB BUKOPUCTOBYETLCS
syllableDurationsD2;

"u63" -> LLlyKA€ETbCA NONIPUTM 3 HAWBINbLI 3HAYUMUMU 2 MAKCUMYMYMaMK, MOTIM MEHL 3HAYMMUKUM T MiHIMYMOM, | HApeLwTi 3 Le MeHLW 3Hauu-
MUM 1 MAKCMYMOM, NMPM LLbOMY PO3rNAAaloTbCA rpynu No 5 cknagie. Ak yHKLUIA ANA BUSHAYEHHA TPMBANIOCTEN CKNafiB BUKOPUCTOBYETHCS
syllableDurationsD3;

"u64” -> LLlyKaeTbCca NONIPUTM 3 HaNWBINbW 3HAUMMUMMK 2 MAKCUMyMyMaMu, NOTIM MeHLW 3HAYMMKUM 1 MiHIMYMOM, | HapewTi 3 LWe MeHL
3HAUUMUM T MAKCUMYMOM, MPU LLbOMY PO3rNAAaTbCA FPYNM No 5 cknagis. Ak GyHKLiS AN BU3HAYEHHS TPMBANOCTEN CKNafiB BUKOPUCTO-
ByeTbca syllableDurationsD4;

"u71” -> LLlyKa€TbCA NONIPUTM 3 HANBINbLW 3HAYUMUMM 2 MAKCUMYMYMAMK, MOTIM MEHLL 3HAUYMMUM T MIHIMYMOM, | HApeLWTi 3 e MeHLW 3Ha-
YuMUM 1 MiHIMYMOM, NPU LbOMY PO3rNSAAITLCSA rPYyNuM No 5 cknagis. AK yHKLiA ANA BUSHAUEHHA TPUBANOCTEN CKNaAiB BUKOPUCTOBYETHCA
syllableDurationsD;

"u72" -> LyKa€eTbCA NONIPUTM 3 HANBINbLW 3HAYNUMUMMN 2 MAKCMMYMYyMaMW, NOTIM MEHLW 3HAYUMUM 1 MiHIMYMOM, | HapeLwTi 3 LWe MeHL 3Ha-
YuMUM 1 MiHIMYMOM, NPU LbOMY PO3MNSAAAITLCSA rPyNu No 5 cknagis. AK QyHKLiA ANA BUSHAUEHHA TPUBANOCTEN CKNaAiB BUKOPUCTOBYETHCA
syllableDurationsD2;

"u73” -> LLlyKa€eTbCA NONIPUTM 3 HANBINbLL 3HAUUMUMK 2 MAKCUMYMYMAMMK, MOTIM MEHL 3HAYMMMUM 1 MIHIMYMOM, | HapewWTi 3 LWe MeHLW 3Ha-
YuMUM 1 MiHIMYMOM, NPU LbOMY PO3MNSAAAITLCSA FPYyNu No 5 cknagis. AK QyHKLiA ANA BUSHAUEHHA TPUBANOCTEN CKNaAiB BUKOPUCTOBYETLCA
syllableDurationsD3;

"u74" -> LLlYyKA€ETbCA NONIPUTM 3 HANBINbLL 3HAYUMUMK 2 MAKCUMYMYMaMM, MOTIM MEHLU 3HAYMMKUM T MIHIMYMOM, | HapeLTi 3 LWe MeHLW 3Ha-
YUMUM 1 MiHIMYMOM, NPU LbOMY PO3MNSAAAITLCSA FPYyNun No 5 cknagis. AK QyHKLiA ANA BUSHAYUEHHA TPUBANOCTEN CKNaAiB BUKOPUCTOBYETHCA
syllableDurationsD4;

“u.on

"v01” Ta iHWi “v” — aHaNoriyHi Ao BiaNOBIAHUX “U” NiHIN, 3 TIEI BIAMIHHICTIO, WO BUKOPMUCTOBYIOTb NIMLLE 3pOCTatoUi BapiaHTK DYHKLIA ans
BW3HAUYEHHSI PUTMIYHOCTI. Lie pobuTb iX 6inbll NPSAMONIHIMHUMN.
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"s01” -> LykaeTbcA NONIPUTM 3 HAWBINbLI 3HAUMMUM 1T MAKCUMYMYMOM, MOTIM MEHLI 3HAYUMUMK 2 MAKCUMyMaMK, | HapewTi 3 LWe MeHL
3HAUMMMUM 1 MAKCUMYMOM, NPY LLbOMY PO3TASAAIOTLCA FPYNK No 6 CKNagiB. AK PyHKUiA AN BU3HAUYEHHA TPUBANOCTEN CKNAAiB BUKOPUCTO-
ByeTbcs syllableDurationsD;

"s02” -> LLlyKa€eTbCSA NOMIPUTM 3 HANGiINbLW 3HAYMMUM T MAKCUMYMYMOM, MOTIM MEHLW 3HAUUMUMK 2 MAKCUMYMaMW, | HapewTi 3 We MeHLw
3HAUMMMUM 1 MAKCUMYMOM, NPY LbOMY PO3TNAAAIOTLCA FPynn No 6 CKNagis. AK PyHKLUiA NS BU3HAUYEHHSA TPUBANOCTEN CKNAAIB BUKOPUCTO-
ByeTbcs syllableDurationsD2;

”"s03” -> LLyKa€eTbCA NONMIPUTM 3 HaN6iNblW 3HAUYUMUM T MAKCUMYMYMOM, NOTIM MEHLI 3HAUMMKUMM 2 MAKCUMyMaMW, i HApeLwwTi 3 We MeHLW
3HAUMMUM 1 MAaKCMMYMOM, NPU LLbOMY PO3MAAAKTLCA FPYNu No 6 cknagis. K PyHKLiA NS BU3HAUEHHA TPUBANOCTEN CKNafiB BUKOPUCTO-
ByeTbcs syllableDurationsD3;

"s04” -> LLlyKA€TbCA MOMIPUTM 3 HANBINbLL 3HAUMMUM 1 MAKCMMYMYMOM, MOTIM MEHLI 3HAUYMMUMM 2 MAKCUMyMaMK, | HapeLwTi 3 We MeHL
3HAUMMMUM 1 MACKCMMYMOM, MPU LbOMY PO3rISAAKTLCA FPYNM Mo 6 CkNagiB. Ak YHKUIA AN BU3SHAYEHHS TPUBANOCTEN CKNaaiB BUKOPUCTO-
ByeTbcs syllableDurationsD4;

"s11” -> LLlyKa€TbCA MONIPUTM 3 HAN6INbLL 3HAYUMUM T MAKCUMMYMYMOM, MOTIM MEHLU 3HAYMMUMMN 2 MAKCUMYMAMU, | HAPEeLUTi 3 e MeHLU 3Ha-
YMMKUM 1 MiHIMYMOM, MPU LLbOMY PO3MISAAITLCSA FPYNU N0 6 CKNagiB. AK PYHKLiA ANA BUSHAUEHHA TPUBANOCTEN CKNaAiB BUKOPUCTOBYETHCA
syllableDurationsD;

"$12" -> LLlyKA€eTbCA NONIPUTM 3 HANGINbLI 3HAUMMUM 1 MAKCUMYMYMOM, NOTIM MEHLL 3HAYMMUMMN 2 MAKCUMYMaMW, | HAPELITi 3 llje MeHLL 3Ha-
YUMUM 1 MiHIMYMOM, NPU LbOMY PO3INAAAITLCA FPYNU NO 6 CKNAfiB. K PYHKLIA ANA BUSHAUEHHA TPUBANOCTEN CKNafiB BUKOPUCTOBYETHCA
syllableDurationsD2;

"$13"” -> LLlyKA€TbCA NONIPUTM 3 HANBINbLL 3HAYUMUM T MAKCMMYMYMOM, NOTIM MEHLL 3HAYMMUMM 2 MAKCMMYMaMK, | HApeLWTi 3 Le MeHLW 3Ha-
YUMUM 1 MiHIMYMOM, NPU LLbOMY PO3MIAAAITLCSA FTPYNU NO 6 CKNagiB. AK PYyHKLiA ANA BUSHAUEHHA TPUBANOCTEN CKNaAiB BUKOPUCTOBYETHCA
syllableDurationsD3;

"s14" -> LLlyKa€eTbCA NONIPUTM 3 HANBINbLW 3HAUMMUM T MAKCUMYMYMOM, NOTIM MEHLL 3HAYMMUMM 2 MAKCUMYMAMU, | HAPELTi 3 e MeHLU 3Ha-
YMMUM 1 MIHIMYMOM, MPU LbOMY PO3MISAAIOTLCA FPYNu No 6 cknagis. AK yHKLIA AN BU3HAUEHHS TPUBANOCTEN CKNaAiB BUKOPUCTOBYETHCSA
syllableDurationsD4;

"s21” -> LLyKA€ETbCA NONIPUTM 3 HANGINbW 3HAUMMUM T MAKCMMYMYMOM, MOTIM MEHLL 3HAYMMUMM 2 MiHIMYMaMWU, | HAPELUTI 3 e MeHLW 3Ha4Yun-
MUM 1 MaKCMYMOM, NPU LLbOMY PO3rNs4atoTbCa FPYnu No 6 CKNagiB. AK pyHKUiA AN BU3HAUEHHS TPUBANOCTEN CKNAfiB BUKOPUCTOBYETbLCS
syllableDurationsD;

"$22" -> LLlyKA€TbCA NONMIPUTM 3 HAN6INbLL 3HAUMMUM 1T MAKCUMYMYMOM, MOTIM MEHLI 3HAUYUMUMUK 2 MiHIMYMaMMK, | HAPELUTI 3 e MeHLW 3HaYun-
MUM 1 MAKCUMYMOM, NMPM LLbOMY PO3rNaAaloTbCsA rpynn No 6 cknagis. Ak YHKLIA ANA BU3HAYEHHA TPMBANIOCTEN CKNaAiB BUKOPUCTOBYETHCS
syllableDurationsD2;
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"s23" -> LLlyKa€TbCA NONIPUTM 3 HAWBINbL 3HAYUMUM 1T MAKCUMYMYMOM, NOTIM MEHLL 3HAYMMUMMN 2 MiIHIMYMaMW, | HAPELWTi 3 Lie MeHLU 3Hauu-
MUM 1 MAKCUMYMOM, NMPUN LLbOMY PO3TrNAAalTbCA FPYnu No 6 cknagiB. AK YHKLIA ANA BU3HAUYEHHSA TPMBANIOCTEN CKNafiB BUKOPUCTOBYETHCS
syllableDurationsD3;

"$24" -> LLIlyKA€TbCA NONIPUTM 3 HANBINbLW 3HAUMMUM T MAKCUMYMYMOM, MNOTIM MEHL 3HAYNUMUMM 2 MiHIMYMaMU, | HAPELLTI 3 LWe MeHLW 3HauK-
MUM T MaKCUMyMOM, MPW LLbOMY PO3rNALAIOTLCSA FPYNK Mo 6 cknagis. AK YHKLIA ANng BU3HAUYEHHS TPUBANOCTEN CKNaAiB BUKOPUCTOBYETLCS
syllableDurationsD4;

"s31” -> LLlyKa€TbCA NONIPUTM 3 HANBINbLW 3HAYUMUM 1 MAKCUMYMYMOM, NOTIM MEHLI 3HAYMMUMM 2 MIHIMYMAMMK, | HApPeLWTi 3 LWe MeHL 3Ha-
YMMKUM 1 MiHIMYyMOM, NPU LbOMY PO3rNAAAITLCSA FPYNK NO 6 CKNagiB. K PYHKLiA ANA BUSHAUEHHA TPUBANOCTEN CKNafiB BUKOPUCTOBYETLCA
syllableDurationsD;

"$32" -> LLlyKa€eTbCA NOMIPUTM 3 HAWGINbLI 3HAYMMUM 1T MAKCUMYMYMOM, MOTIM MEHLU 3HAYUMUMK 2 MIHIMyMaMW, | HAapeLwTi 3 LWe MeHLW 3Ha-
YuMUM 1 MiHIMYMOM, MPU LLbOMY PO3MNIAAAITLCSA FPYNU N0 6 CKNagiB. AK PYHKLiA ANA BUSHAUEHHA TPUBANOCTEN CKNaAiB BUKOPUCTOBYETLCA
syllableDurationsD2;

"$33” -> LLlyKa€TbCSA NONIPUTM 3 HANBINbLW 3HAYUMUM 1T MAKCMMYMYMOM, NOTIM MEHL 3HAYMMUMM 2 MiHIMYMamW, | HApewWTi 3 LWe MeHLW 3Ha-
YMMUM 1 MiHIMYMOM, MPU LLbOMY PO3MIAAAITLCSA FPYNU NO 6 CKNagiB. AK PYHKLiA ANA BUSHAUEHHA TPUBANOCTEN CKNafAiB BUKOPUCTOBYETLCA
syllableDurationsD3;

"s34” -> LLlyKA€eTbCA NOMIPUTM 3 HAWBINbLL 3HAUMMUM T MAKCUMYMYMOM, MOTIM MEHLI 3HAYUMUMUK 2 MIHIMYyMaMu, | HApeLWTi 3 LWe MeHLW 3Ha-
YuMKUM 1 MiHIMYyMOM, MPU LLbOMY PO3rNAAAITLCSA FPYNK Mo 6 CKNagiB. AK PYHKLiA ANA BUSHAUEHHA TPUBANOCTEN CKNafAiB BUKOPUCTOBYETLCA
syllableDurationsD4;

"s41" -> LLlyKAEeTbCA NONIPUTM 3 HANBINbLW 3HAUMMUM 2 MAKCUMYMyMaMK, NOTIM MEHLW 3HAUMMKUM 1 MiHIMYMOM, | HAPELWTi 3 Le MeHLL 3HaYu-
MUM T MIHIMYMOM, NPU LbOMY PO3rNAAaTbCA TPYNK NO 6 CKNAAIB. AK PYHKLIA ANA BU3HAUEHHS TPMBANOCTEN CKIafiB BUKOPUCTOBYETLCSA
syllableDurationsD;

"s42" -> LlyKa€TbCA MONIPUTM 3 HAWGINbLW 3HAUMMUM 2 MAKCUMYMYyMaMM, NOTIM MEHLW 3HAUMMUM 1 MIHIMYMOM, | HApeLUTi 3 e MeHLW 3Hauu-
MUM 1 MiHIMYMOM, MPU LbOMY PO3rnAAaTbCA rpynu Mo 6 cknaais. AK YHKLIA AN BU3HAUEHHA TPUBANOCTEN CKNAAIB BUKOPUCTOBYETHCSA
syllableDurationsD2;

"s43" -> LLlyKa€TbCA NOMIPUTM 3 HANGINbLI 3HAYUMUM 2 MAKCMMYMYMaMU, MOTIM MEHL 3HAUMMKUM T MIHIMYMOM, | HAPELWTi 3 LWe MeHLL 3Ha4Yun-
MUM T MiHIMyMOM, NPU LbOMY PO3rNAAaTbCA FPYNK NO 6 CKNaaiB. AK PyHKLiA Ans BU3HAYEHHS TPMBANOCTEN CKIafiB BUKOPUCTOBYETbLCS
syllableDurationsD3;

"s44” -> [LlyKa€eTbCA NONIPUTM 3 HANBINbLL 3HAYUMUM 2 MAKCMMYMYMaMW, MOTIM MEHLI 3HAYMMUM 1 MIHIMYMOM, | HApeLWTi 3 We MeHLLI 3HaYu-
MUM 1 MiHIMYMOM, NPU LbOMY PO3rnAAaloTbCA rpynu No 6 cknagie. AK yHKLIA AN BU3HAUEHHS TPUBANOCTE CKNaAiB BUKOPUCTOBYETLCS
syllableDurationsD4;
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"s51” -> LLlyKa€TbCA NONIPUTM 3 HANBINbLL 3HAYMMUM 2 MAKCUMYMYMAMK, NOTIM MEHL 3HAYUMUM T MAKCUMYMOM, | HAPELWTi 3 e MeHW 3Ha-
YMMUM 1 MiHIMYMOM, NPU LLbOMY PO3MIAAAITLCSA FPYNU NO 6 CKNagiB. AK PYyHKLiA ANA BUSHAUEHHA TPUBANOCTEN CKNaAiB BUKOPUCTOBYETHCA
syllableDurationsD;

"$52" -> LLlyKa€eTbCA MONIPUTM 3 HANBINbLW 3HAYMMUM 2 MAKCUMYMYMAMMU, MOTIM MEHLL 3HAYMMKUM 1T MAKCMMYMOM, | HAPEeLWTi 3 Lie MeHL 3Ha-
YMMUM 1 MiHIMyMOM, NPU LbOMY PO3TNSAAAKTLCA FPYnu No 6 cknagis. AK hyHKLiS AN BUSHAUEHHS TPMBANOCTEN CKNAaAiB BUKOPUCTOBYETLCS
syllableDurationsD2;

"$53" -> LLlyKa€eTbCA MOMNIPUTM 3 HANBINbLI 3HAYUMUM 2 MAKCUMYMYMaMMU, MOTIM MEHLL 3HAUMMUM 1 MAKCMMYMOM, | HAPeLUTi 3 Lie MeHLl 3Ha-
YUMUM 1 MiHIMYMOM, NPU LbOMY PO3INAAAITLCA FPYNU NO 6 CKNAfiB. K PYHKLIA ANA BUSHAUEHHA TPUBANOCTEN CKNaAiB BUKOPUCTOBYETbCA
syllableDurationsD3;

"s54" -> LLlyKa€TbCA NONIPUTM 3 HANGINbLL 3HAUYMMUM 2 MAKCUMYMYMaMU, MOTIM MEHLI 3HAUYMMMUM 1 MAaKCMMYMOM, | HApeLWTi 3 e MeHW 3Ha-
YUMUM 1 MiHIMYMOM, NPU LLbOMY PO3MNAAAITLCSA FPYNU NO 6 CKNagiB. AK PYyHKLiA ANA BUSHAUEHHA TPUBANOCTEN CKNaAiB BUKOPUCTOBYETLCA
syllableDurationsD4;

"s61” -> LLlyKa€TbCA MONIPUTM 3 HANBINbLW 3HAYMMUM 2 MAKCUMYMYMAMU, NOTIM MEHLU 3HAYMMUM 1 MiHIMYMOM, | HAPeLTi 3 e MeHLW 3HauK-
MUM 1 MaKCUMYMOM, NPU LLbOMY PO3rNS4at0TbCA FPYNK No 6 CKNAAiB. K yHKUiA AN BU3HAYEHHS TPMBANOCTEN CKNAfiB BUKOPUCTOBYETLCSA
syllableDurationsD;

"$62" -> LLlyKa€TbCA NONIPUTM 3 HANBINbLL 3HAYUMUM 2 MAKCMMYMYMaMU, MOTIM MEHLI 3HAUYMMUM 1 MIHIMYMOM, | HAPeLWTi 3 We MeHLL 3HaYu-
MUM 1 MaKCUMYMOM, NPU LLbOMY PO3rNs4atoTbCa FPYnu No 6 CKNagis. K pyHKUiA AN BU3HAYEHHS TPUBANOCTEN CKNALiB BUKOPUCTOBYETLCS
syllableDurationsD2;

"$63" -> LLlyKa€TbCA NOAIPUTM 3 HANBINbLI 3HAYUMUM 2 MAKCMMYMYMaMU, MOTIM MEHLI 3HAUMMKUM T MiHIMYMOM, | HApeLWTi 3 We MeHLL 3HaYu-
MUM 1 MAKCMYMOM, NMPU LLbOMY PO3rNAAaTbCA rpynn No 6 cknagis. Ak YHKLIA ANA BU3HAUYEHHA TPMBANIOCTEN CKNaAiB BUKOPUCTOBYETLCS
syllableDurationsD3;

"s64" -> LLIYKAETbCA MONIPUTM 3 HANGINbLW 3HAYMMUM 2 MAKCUMYMYyMaMM, NOTIM MEHL 3HAUYMMUM 1 MiHIMYMOM, | HApPeLLTi 3 e MeHLW 3Hauu-
MUM 1 MAaKCUMYMOM, NP LLbOMY PO3rNA4a0TbCA FPYNu No 6 CKNagiB. AK PyHKUiA AN BU3HAYEHHS TPMBANOCTEN CKNALiB BUKOPUCTOBYETLCSA
syllableDurationsD4;

"s71" -> LLyKAETbCA MNOMIPUTM 3 HANBINbL 3HAYUMUM 2 MAKCMMYMYMaMU, NOTIM MEHLL 3HAYUMUM 1 MIHIMYMOM, | HapeLWTi 3 LWe MeHL 3Ha4Yun-
MUM T MiHIMYMOM, NpKU LbOMY PO3rNAAaTbCA FPYNK NO 6 CKNaaiB. AK PyHKUiA Ans BU3HAYEHHS TPMBANOCTEN CKIafiB BUKOPUCTOBYETbLCS
syllableDurationsD;

"s72" -> LlyKa€eTbCs NONIPUTM 3 HAWBINbLLI 3HAUMMUM 2 MAKCUMYMYyMAMK, NOTIM MEHLI 3HAUMMUKUM 1 MiHIMYMOM, | HAPELWTi 3 Le MeHLLI 3HaYun-
MUM 1 MiHIMYMOM, NPU LbOMY PO3rNAAaloTbCA rpynu nNo 6 cknagie. AK YHKLIA AN BU3HAUEHHS TPUBANOCTE CKNaAiB BUKOPUCTOBYETHCS
syllableDurationsD2;
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"s73" -> LLIyKa€TbCA NOMIPUTM 3 HANGINbL 3HAYMMUM 2 MAKCUMYMYMAMMU, MOTIM MEHLLI 3HAUYUMUM 1 MIHIMYMOM, | HApPeLTI 3 e MeHLW 3Hauu-
MUM T MIHIMYMOM, NPU LbOMY PO3rNAAATbLCA TPYNK NO 6 CKNAAIB. AK (PYHKLIA ANA BU3HAYEHHS TPMBANOCTEN CKIaAiB BUKOPUCTOBYETbLCSA
syllableDurationsD3;

"S74" -> LLlyKQ€TbCA MONIPUTM 3 HANBINbLI 3HAYUMUM 2 MAKCUMYMYMaMMK, MOTIM MEHLL 3HAYUMMUM 1 MIHIMYMOM, | HApeLWTi 3 LWie MeHL 3Ha4Yun-
MUM T MiHIMYMOM, NpU LbOMY PO3rNAAaTbCA FPYNK No 6 CKNagiB. AK PyHKLUiA Ans BU3HAYEHHS TPMBANOCTEN CKafiB BUKOPUCTOBYETbLCS
syllableDurationsD4;

“un

"t01” Ta iHWI 3 “t” NiHIT — aHanorivHi Ao BiANOBIAHMX 3 “S” NiHIl, 3 TIEI BIAMIHHICTIO, WO BUKOPUCTOBYIOTbCA NuLe 36inbwytodi pyHKLUiT ons
BNACTMBOCTEN.=> Lle pobuTb Li BNACTUBOCTI 6iNbll NPAMOIHINHUMM.

un

“S” niniA BiANOBIAAE BNACTUBOCTAM “S” NiHil, 3 TIE BIAMIHHICTIO, W0 BUKOPUCTOBYETbLCA “3BaXKeHa” DYHKL, A

rhythmicityPolyWeightedF2;

“T” niHis BigNoBigae BnacTmBocTaAM “t” niHii, 3 Ti€l0 BiAMIHHICTIO, IO BUKOPUCTOBYETbCA “3BaXKeHa” PyHKLis
rhythmicityPolyWeightedF20;

o n

“U” niHia BianoBigae BNacTMBOCTAM “u” NiHil, 3 TIEI BIAMIHHICTIO, LLO BUKOPUCTOBYETLCA “3BaXkeHa” hyHKLIS
rhythmicityPolyWeightedF2;

“u.on

“V” nidia Bianosigae BnacTuBocTam “v” niHil, 3 TIEI BiAMIHHICTIO, WO BUKOPUCTOBYETbCA “3BaXeHa” hyHKLiS
rhythmicityPolyWeightedF20;

“w,o.n

“W” niHia BigNoBiga€e BNACTUBOCTAM “U” NiHil, 3 TIEO BIAMIHHICTIO, LLO BUKOPUCTOBYETbLCA “3BaxkeHA” yHKLiA
rhythmicityPolyWeightedF3;

“,e n

“X” ninia BignoBigae BnacTuBocTam “v” niHil, 3 Ti€ BIAMIHHICTIO, WO BUKOPUCTOBYETLCA “3BaXkeHA” hyHKLUiA
rhythmicityPolyWeightedF30;

“u_n

“Y” niHia BiANOBIAA€E BNACTUBOCTAM “s” NiHil, 3 TIEO BIAMIHHICTIO, WO BUKOPUCTOBYETLCA “3BaXeHa” yHKLiNA
rhythmicityPolyWeightedF3;

“Z" niHia BipNOBIAA€E BNACTMBOCTAM “t” NiHil, 3 TIE BIAMIHHICTIO, LLO BUKOPUCTOBYETHCA “3BaxeHa” yHKLiA
rhythmicityPolyWeightedF30; HacTynHi niHii BNacTMBOCTEN HamaraloTbCs 36iNbWNTA 3HAUMMICTb 3aKiIHUEHHA PSAAKA | SMEHLINTN 3HAUEHHS
NOro nouaTky.

“I" ninis Bignosigae Bnactueoctam “W” niHii, 3 Ti€lo BIAMIHHICTIO, W0 BUKOPUCTOBYETLCA “3BaXkeHa” PyHKLisN
rhythmicityPolyWeightedEF2;
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“)” ninia Bignosigae Bnactueoctam “X” niHii, 3 Ti€E BIAMIHHICTIO, W0 BUKOPUCTOBYETLCA “3BaXkeHa” hyHKLis
rhythmicityPolyWeightedEF20;

“K” ninis Bignosigae BnactuBoctam “Y” niHii, 3 Ti€lo BIAMIHHICTIO, WO BUKOPUCTOBYETLCA “3BaXkeHa” pyHKLiN
rhythmicityPolyWeightedEF2;

“L” niHia Bignosigae BnactmBocTam “Z” niHii, 3 Ti€E BIAMIHHICTIO, WO BUKOPUCTOBYETLCA “3BaXkeHa” pyHKL,is
rhythmicityPolyWeightedEF20;

“O” ninis Bignosigae Bnactueoctam “U” niHii, 3 TIEW BIAMIHHICTIO, L0 BUKOPUCTOBYETbCA “3BaXkeHa” pyHKL,is
rhythmicityPolyWeightedEF3;

“P” niHis BignoBigae BnactuBoctam “V” niHii, 3 TIEW BIAMIHHICTIO, L0 BUKOPUCTOBYETbCA “3BaXkeHa” hyHKL,is
rhythmicityPolyWeightedEF30;

“Q" niHis Bignosigae BnactTuBoctam “S” niHii, 3 TiE BIAMIHHICTIO, W0 BUKOPUCTOBYETbCA “3BaXkeHa” pyHKL,is
rhythmicityPolyWeightedEF3;

“R” ninia Bignosigae Bnactmeoctam “T” NiHil, 3 Ti€l0 BIAMIHHICTIO, W0 BUKOPUCTOBYETLCA “3BaXkeHa” hyHKLis
rhythmicityPolyWeightedEF30; MounHatoum 3 Bepcii 0.10.0.0 BBeAEHI TAaKOX HACTYMHI BNACTUBOCTI:

“u_n w.o.n

0” NiHia BiANOBIAAE BNACTUBOCTAM “U” NiHil, 3 TiEI BIAMIHHICTIO, WO BUKOPUCTOBYETLCA “3BaXkeHa” hyHKLis
rhythmicityPolyWeightedLF2;

“p” ninis BignoBigae BnacTuBocTaAM “v” NiHil, 3 TIEI BiAMIHHICTIO, LLO BUKOPUCTOBYETHCA “3BaXKeHa” hyHKLif
rhythmicityPolyWeightedLF20;

“qQ” ninis BignoBigae BnacTuBoCTAM “s” NiHil, 3 TIEH BIAMIHHICTIO, WO BUKOPUCTOBYETLCA “3BaXkeHa” pyHKL,is
rhythmicityPolyWeightedLF2;

“r” nidia Bignosigae BNacTMBOCTAM “t” NiHil, 3 TIEIO BIAMIHHICTIO, LLO BUKOPUCTOBYETLCA “3BaxkeHa” yHKLiA
rhythmicityPolyWeightedLF20;

“k” ninia BignoBigae BnacTmBocTaAM “U” NiHil, 3 TiEI BiAMIHHICTIO, LLLO BUKOPUCTOBYETHCA “3BaXkeHa” hyHKL,if
rhythmicityPolyWeightedLF3;

“I” ninis BignoBigae BnacTuBoOCTAM “v” NiHii, 3 TIEI BIAMIHHICTIO, WO BUKOPUCTOBYETbCA “3BaXKeHa” hyHKL,is
rhythmicityPolyWeightedLF30;
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“u_n

« “m” ninia BignoBigae BNacTmBocTaAM “s” NiHii, 3 TIEI BiAMIHHICTIO, WO BUKOPUCTOBYETLCA “3BaXKeHa” hyHKL,is
rhythmicityPolyWeightedLF3;

“_n

« “n” ninia BiAnoBigae BnactuBocTam “t” niHii, 3 Ti€lo BIAMIHHICTIO, WO BUKOPUCTOBYETLCA “3BaXkeHA” hyHKLUinA
rhythmicityPolyWeightedLF30; HacTynHi niHii BNacTMBoCTeN HamaraloTbCs 36iNbLWNTN 3HAUMMICTb 3aKiHUEHHSA PAAKA | BMEHLINTN 3HAUYEHHS
NOro MouaTky.

“w,o.n

« “g” niHis BignoBigae BNacTuBocTaAM “u” niHii, 3 TIE BIAMIHHICTIO, WO BUKOPUCTOBYETbCA “3BaXkeHa” YHKL,is
rhythmicityPolyWeightedLEF2;

o, n

« “h” niHia BigNoBiAa€ BNAcTUBOCTAM “v” MiHil, 3 TIEH BIAMIHHICTIO, LLO BUKOPUCTOBYETLCA “3BaXkeHA” hyHKLiNA
rhythmicityPolyWeightedLEF20;

“n “un

« “i” ninia Bignosigae BnacTmBocTaM “s” NiHii, 3 TIEI BiAMIHHICTIO, WO BUKOPUCTOBYETbCA “3BaXKeHa” hyHKLif
rhythmicityPolyWeightedLEF2;

“un

« “}” ninisa BiaNoBiga€ BNacTUBOCTAM “t” NiHil, 3 TiEl0 BIAMIHHICTIO, WO BUKOPUCTOBYETHCA “3BaxkeHa” yHKL, s
rhythmicityPolyWeightedLEF20;

“w,o.n

« “b” niHiA BigNOBIAA€ BNACTUBOCTAM “U” NiHil, 3 TIEO BIAMIHHICTIO, WO BUKOPUCTOBYETLCA “3BaXkeHA” hyHKLiA
rhythmicityPolyWeightedLEF3;

o n

« “d” niHis BignoBiga€ BNAcTMBOCTAM “v” MiHil, 3 TIEIO BiAMIHHICTIO, LLO BUKOPUCTOBYETbCA “3BaXKeHa” PyHKLis
rhythmicityPolyWeightedLEF30;

“u.n u_n

« “e" ninis Bignosigae BnacTuBocTAM “s” niHil, 3 TIEI BIAMIHHICTIO, WO BUKOPUCTOBYETbCA “3BaXkeHa” hyHKLis
rhythmicityPolyWeightedLEF3;

« “f" ninia BianoBigae BnacTuBocTam “t” niHil, 3 Ti€EW BIAMIHHICTIO, LLO BUKOPUCTOBYETLCA “3BaXkeHa” hyHKLUINA
rhythmicityPolyWeightedLEF30;

Pe)XXum BnacHmx HanauTyBaHb

. n u ”n u

AKWo TN nouymHaeTbea 3 “c”, “A”, “B”, “C”, “D", “E”, “F”", “M”, “N”, To nporpama Hamara€TbCsi NPONAPCUTU LI0 BACTUBICTb K 3aKOA0BAHY KOH-
tirypauito noniputmiyHocTi. PeXxum ana po3po6HUKIB Ta AOCMIAHUKIB, MOXYTb BUKOPUCTOBYBATUCA LLe CKNAAHIWI MNOMIPUTMIYHI CTPYKTYpPWU.
Hanpuknag, Bnactusictb "c114+112=2" noBepTae AK CTPYKTypy noniputmiunocti P1(Ch 11 4) (Rhythm 11 2) 2, wo y cBot uepry o3Havae, 10
6yayTb WyKaTnMca 1 HanbiNblWw 3HAYUMUA MAKCUMYM, TAKOX L OAUH MEHLI 3HAUMMUIN MAKCMMYM Y Fpynax 3 4 CKnagis, AK yHKLUiA AN BU3Ha-
UeHHsA TpMBanocTei cknaais 6yne BukopuctaHo syllableDurationsD2; "ctttff7+112111=7*3" nosepTae Ak CTPyKTYpy noniputmiuHocTi P2 (PolyCh
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[True,True,True,False,False] 7) (PolyRhythm [1,1,2,,1,1]) 7 3, wo y cBoto uepry o3Hauae, o 6yayTb WYKATUCA 1 HANGINbLL 3HAUYMMUNA MAKCUMYM, Ta-
KOX Lie OAMH MeHLW 3HAYMMUA MAKCUMYM, TAKOX 2 Lie MEHL 3HAYMMI MAKCMMYyMU, TAKOX OAMH Lie MEHL 3HAYMMUIN MiHIMYM, @ TAaKOX Lie OAUNH
HaWMEeHLL 3HAYMMUIN MIHIMYM Y Tpynax 3 7 CKNagiB, AK PYHKLIA AN BU3HAYEHHS TpMBANocTen cknagis 6yae sukopuctaHo syllableDurationsD3
TOLWO.

Mpu BUKOPUCTAHHI HOBUX BnacTusocTein Tunis “A”, “B”, “C", “D”, “E”, “F", “M” Ta “N” 6yayTb BUKOPUCTaHI “3BaXkeHi” hyHKLil, AKi HAMararTbCs
BpPaxyBaTW TaKOX 3HAUMMICTb PO3MILLEHHS YACTUHW PAAKA, 30KPEMA BHYTPILWHbO 6yayTb BUKOPUCTAHI Taki YHKLIT 3 Mogyns
Rhythmicity.PolyRhythm ak rhythmicityPolyWeightedLEF2, rhythmicityPolyWeightedEF2, rhythmicityPolyWeightedF2,
rhythmicityPolyWeightedLF2, rhythmicityPolyWeightedLEF3, rhythmicityPolyWeightedLF3,
rhythmicityPolyWeightedEF3 Ta rhythmicityPolyWeightedF3 BignoBigHo.

Mopaga: AKW0 Y BUBOAI NPOrpamm 3 BUKOPUCTAHHAM KiflbKOX METPUK HEMAE pe3ynbTaTiB (MOpPOXHil BMBIA), 36iNbluiTb KiNbKiCTb rpyn y Bna-
ctmBocTax (xoua 6 ana oaHiei) Ta / abo AoaanTe NepeTBOPEHHA IHTEPBaNiB, W06 3MIHUTY BHYTPILIHIO CTPYKTYPY TUX U iHWIUX BAACTUBOCTEN.

Ans 6inbWwol HAOYHOCTI Ta 3PYYHOCTI AaNi HABOAUTLCA NEBHA CXeMATMUHA YacTKOBa knacudikauis BNacTUBOCTEN.
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BnactuBocTi \ FrpynunoN,N | VYearapgo| /iHinHicte | Yu € Infinity | OcobnusocrTi | BukopuctoByetbcsi | HoBa KOnMoHKa 2
y0 0 0 0 Mepioan yHiKanbHOCTI 1-3
o{m}y, o{m}z 2(3 0 0 0 Meplwmnn aprymeHT 1-3
y{Mm}, z{m} 213 0 0 0 Mepwuit aprymeHT 1-3
yyiM}, zz{M} 213 0 0 0 NMepwuit aprymeHT 1-3
W, X 4 0 0 1 WX-aprymeHT 1-3
u, v, 5 0 0 1 1-3
s, t, 6 0 0 1 1-3
ST, 6 1 0 1 1-3
U, v, 5 1 0 1 1-3
W, X, 5 1 0 1 1-3
Y, Z, 6 1 0 1 1-3
L, J, 5 -1 0 1 1-3
K, L, 6 -1 0 1 1-3
O, P 5 -1 0 1 1-3
Q R, 6 -1 0 1 1-3
o, p, 5 1 1 0 1-3
q,r, 6 1 1 0 1-3
k, L, 5 1 1 0 1-3
m, n, 6 1 1 0 1-3
g, h, 5 -1 1 0 1-3
i J, 6 -1 1 0 1-3
b, d, 5 -1 1 0 1-3
e,f, 6 -1 1 0 1-3
o KopucTyBaubka BnacHa cTpykTypa 1-3
A KopucTtyBsaubka -1 1 0 BnacHa cTpykTypa 1-3
B KopuctyBaubka 1 0 1 BnacHa cTpykTypa 1-3
C KopucTtyBaubka 1 0 1 BnacHa cTpykTypa 1-3
D KopucTtyBaubKa 1 1 0 BnacHa cTpykTypa 1-3
E KopucTtyBaubKa -1 1 0 BnacHa cTpykTypa 1-3
F KopucTtyBsaubka 1 1 0 BnacHa cTpykTypa 1-3
M KopucTtyBsaubka -1 0 1 BnacHa cTpykTypa 1-3
N KopucTtyBaubka 1 0 1 BnacHa cTpykTypa 1-3
H... TpuBanocTi 1-3
G... Cxema ob4ymncneHb 1
a... Cknap-ak-ogHe-uine (Saaw) 1
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Y 1abnuuiy ctoBnuuky «YBara fo» 3HaueHHs 0 03Hauae, Lo BIaCTUBICTb OA4HAKOBO BM/IMBAE HA OMpaLlOBAHHS faH WX, IKi CTOSITb B YCiX MOBHUX
rpynax (AKwo TaKi €) a6o B yCbOMY PAAKY, AKILO TaKMX HEMAE; 3HAUEHHA 1 03HAYAE, WO Nporpama 6inbll YyTAMBaA A0 NOYATKY PAAKA, SHAYEHHS
-1 03Hauae, Wo nporpama 6inbll YyTAINBA A0 OCTAHHIX rpyn (AKWO Taki €), a60 NPOCTO A0 3aKiHUHHA paAKa (AKLWO rpyn Hemae). AprymeHTu 1
0 BianoBigatTb "Tak” i "Hi” y HACTYNHUX ABOX CTOBNUYMKAX. TaKMM YUMHOM, HANnpukKnaa, pagok o, p, 5110 1-3 o3Hauag, Wo ANnsS BNAaCTMBOCTEN 3
nepwmmn niTepamm B No3HaUYeHHi 0 abo p Ma€ MicLe HACTYNHe: BOHU rpynyoTb CKNaau B rpynu no 5 cknagis, NouMHaloumn Big noyaTky paaka,
yCi CKNaam, AKi He MOXyTb 6YTU 3rpynoBaHi (B KiHLi, NeBHUI "HAANNILOK”), HE PaXxylTbCs, BNACTUBOCTI Ginbll YyTAUBI A0 NOYATKY PAAKA, €
"RiHINHUMKN" (TaKolo € YHKLiA, AKA YTBOPIOE AAPO 3POCTAHHA UM CMAJAHHSA, BIAHOCHO PYXy B3[0BX pPAAKa Brnepes uv Ha3aj), i BianoBigHO He
MOXXe HabyBaTy 3HaueHHs Infinity ans 6inbw-meHwWw "peanbHuX” pAAKIB; BNACTUBOCTI MOXYTb 6YTU BUKOPUCTAHI B YCiX TPbOX NpOrpamax:

1. lineVariantsG3
2. propertiesTextG3

3. rewritePoemG3

AKLLO B KONOHLiI "BUKOPUCTOBYETHCA” € IKECb YNCNO, TOAI BIANOBIAHA NPOrpama MoXe BUKOPUCTOBYBATM L0 BNACTUBICTD.



Mepwun aprymeHT

Mpy 03HANOM/IEHHI MPOrpamMmm MOXXHa BUKOPUCTOBYBATK 6€3 LbOro aprymeHTy, abo BBIBLWM HA MOro micui 1_. Hagani Bu, moxnuBo, 3axoueTe
nornnM6uUTM aHanis. Toai MOXXHa 3aaTh TaKOX NepLnii aprymeHT (BiH e neplinm y CNUCKY apryMeHTiB KOMaHAHOro pafKa, He paxyluu rpyny
— AKLLO TaKa HafABHA — MXK aprymeHTamu +a Ta -a) y BUrAAaAi Uncnol_umcno2, e umcniol Ta Uncno2 — 4ecaTKoBi 4oaaTHi Apobu abo Lini AoaaTHi
uncna, NPUUOMY OfHE 3 HUX MOXe 6YTK BiACYTHIM (TOAI BOHO BBAaXKAETbCA piBHUM 1). Hanpuknag,

3.4_22.987_0.7865 0.0001_

TOLLO.

Tofi nepwe yncno 6yae KoediliEHTOM, SKMA MHOXUTbCSA HA CKNAAoOBY BAaCTUBOCTI, KA BiAMNOBIAAE 3@ PUTMIUHICTb ABOCKIAA0BUX CTOM, @
APYIWiA — 32 PUTMIYHICTb TPUCKNAZOBMX CTON. BignoBigHO BAANOO KOM6GIHALIED MOXHA NiAKPECNUTW, CKOMBIHYBATU UM 3HIBENOBATW BMNINB
PUTMIUHOCTI AN ABOCKNAA0BUX UM TPUCKNAAO0BUX CTOM.

3a BiACYTHOCTI LLbOro aprymeHTy nporpamm noBoaATb cebe TakK, Haue BiH piBHKUNA 1_1.

MoTpi6HO CKa3aTu, WO LEen aryMeHT MOXe CYTTEBO BNAIMHYTW Ha Pe3ynbTaTil | MOXe 3MIHUTKM X Ha MaXe NPOTUIEXHi. PO3rnaHeMo Takuu
npuknag.

propertiesTextG3 Shchaslyve_derevo.txt s 1 0 +d 56.csv H02z | distributionTextG s 1 +W

5
2226 2226 51204 1.0000 23.0004 23.0004 0.08333195 4
1 flke BOHO Wacnuee fepeso
0 1 204801 Infinity Infinity 204801.0000 0.00000977
1 Tn moxew 6aunTu UB1Te BOHO
225 2447 20144 10.8765 89.5289 8.2314 0.24028889 3
1 3aKpueEW o4l NAOAOHOCUTDL
11251 20009 20009 1.7784 1.7784 1.0000 1.28016635 3
5 PagiTumew nob6aumMBlLK NOTO
881 1025 20081 1.1635 22.7934 19.5912 0.09779601 3
1 1KB1THUM 1BOAHOYAC NNiAHUM
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[0}
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S

NOoOWWPrRPRRERPRERERPRE
= o

20225 51344 140.4514
AHaBeCH1 KOMUWEKB1TY TaM HeMa
51204 204801 51204.0000
Unne wacnumeum aepeBo
80016 720004 20004.0000
HaneBHe YHapgll BT1W nopi
5016 204804 1254.0000
WoCcoHUe rpie IBpaHul
20001 460804 2.7779
CATb Tenni WNPoxXonoAaHi pocwu
3200 13889 4.0000
Mpuxoauw TW AOHbOrO0 HaBeCH1
36 51236 1.0000
i6aunw OepeBO WACNUBUM
20004 51201 8.9856
Mpuugew yniTKy BOCEHMW
1266 1280016 79.1250
13HOBY 3YyCTpPlYa€Ww WOro MUIUM
80004 460804 3.9994
YCM1XHEHUM KpacuBum 1
204801 204804 4.5511
A3BiHKMM BigcniBy nTaxis
51204 204804 2.5597
YpaHul BBe4yepl UMBAEHDb
5144 819344 142 .8889
NOCT1MHO 6auull NOTO KBiTHUM
20004 204804 20004.0000
nigingew 61Mxye 0Cb BOHO
1254 45009 1254.0000
Bigxoauw pani xouew 6yTuM 3HOB
20016 35572 5004.0000
AB3MMKY uyuwacnvee aepeso
5009 80036 139.1389
20081 80225 247.9136

AcHir Tenno obepira€ Tapaaye nwoaeun

356.5556

204801.0000

180001.0000

51201.0000

64.0006

17.3611

1423.2222 1

22.9991

80001.0000

23.0356

4.5512

10.2382

22759.5556

204804.0000

45009.0000

8892.8889

2223.2222
990.4321

2.5386 0.78561995
3.9997 0.50003418
8.9983 0.22226420
40.8301 0.04898246
23.0390 0.08547363
4.3403 0.43570348
423.2222 0.00140428
2.5595 0.74883174
1011.0711 0.00197808
5.7598 0.33278980
1.0000 1.63969352
3.9998 0.45553539
159.2815 0.01255583
10.2382 0.19534679
35.8923 0.05572095
1.7772 1.12526704
15.9784 0.12511240
3.9951 0.50011207
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9 25 720009 2.7778 80001.0000 28800.3600 0.00006944 4
1 cBATa Pi3aBAHA paflicTb OropTae
1 16 460804 16.0000 460804.0000 28800.2500 0.00006944
1 AnanepeBa 3aTuUX TOW Tennuum pyx
1 3674 35560 3674 .4694 35559.5556 9.6775 0.20665984 5
1 Tacunun gogae MoMmy ToW 3picT
36 36 51236 1.0000 1423.2222 1423.2222 0.00140428 3
1 irHyuykicTb imiyHe 3pg0poB’s
0 45009 460809 Infinity Infinity 10.2382 0.19534775 6
1 Lenopu poKy naepeBo npocte Amu nwoawn
2226 51236 51236 23.0148 23.0148 1.0000 1.91671793 3
5 baraTwi ipyxnuBl 1noBcloau
5016 204804 720004 40.8301 143.5415 3.5156 0.56496097
2 Ywactli MM aKTUBHI
1254 1254 8893 1.0000 7.0916 7.0916 0.24716936 2
1 anakHingemo AOHbLOTO
nocTynoBo
NIASHO
1 2 3 4 5
22 5 1 0 3
70.97% 16.13% 3.23% 0.00% 9.68%
0.3905+-0.4959 0 31
2 3 4 5 6 7
1 14 10 5 1 0
*hkkhkkhkkhkkhkhkhkkhhkkhhkhkhhkhhkkhhkkhkhhkkhhkkhhhkhhkkhhhkhhkhhkhhkkhkhhkkhhkkhhhkhhkhhkhhkhkhhkkhhkkhhkhkhhkhhkhkhhkhhkkhhhkhhkhhkdhhkhkhhkhhkkhhkhkhhkkhkdhkkkhkkikxkkx
1 . . . .
7 3 1 . 3
9 1
4 1
1
1 0 0 0 0
7 3 1 0 3



9 1 0 0 0

4 1 0 0 0

1 0 0 0 0

0 0 0 0 0

propertiesTextG3 Shchaslyve_derevo.txt s 1 0 +d 56.csv H02z | distributionTextG s 1 +W
5

80000 80000 80003 1.0000 1.0000 1.0000 0.99998469

1 flke BOHO WAacnuBe fepeBo

0 20000 80003 Infinity Infinity 4.0001 0.49998400

2 T moxew 6aunTu UB1iTe BOHO

180001 4500000 4500000 24.9999 24.9999 1.0000 1.92307669

5 3aKpuMeEW 04l NIOAOHOCUTDL

20001 180001 180001 8.9998 8.9998 1.0000 1.79999594

5 PagiTumew nob6aumBlLM MNOTO

720000 4500000 4500001 6.2500 6.2500 1.0000 1.72413762

5 1KB1THUM 1BOoAgHOYAC NNiAHUM

720001 4500001 6480002 6.2500 9.0000 1.4400 1.24999987

4 AHaBeCH1 KOMUUWEKB1TY Tam HeMa

20000 80003 80003 4.0001 4.0001 1.0000 1.60001024

5 Unine wacnumeum AepeBo

80000 320004 320004 4.0000 4.0000 1.0000 1.60000400

5 HaneBHe YHapgll BT1M nopil

80000 320000 320000 4.0000 4.0000 1.0000 1.60000025

5 WocoHue rpie IepaHuil

0 20001 320001 55558.3333 888891.6667 15.9993 0.12500572

1 CATb Tennili MWNpoxonogHl pocwu

0 0 80000 4.0000 2000009.0000 500002 .2500 0.00000400

1 Mpuxoauw TW OOHbOrO0 HaBEeCH1

720000 720000 720003 1.0000 1.0000 1.0000 0.99999822

1 i6aunw aepeBO WACNUBUM

20003 80001 80001 3.9995 3.9995 1.0000 1.59996304

5 Mpungew yniTKy BOCEHM

80000 320000 320064 4.0000 4.0008 1.0002 1.59974371
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80001
1
720000
5
20000

720000
2
80002
5
20000
5

0

1
720000
1

0

2
80000
5
80010
1
80000
1

13HOBY 3yCTpPlyYa€w WOro MuUIUM

80004 320003 1.0000
YCM1XHEHUM Kpacusum 1
20010 80010 8893.4400
A3B1HKMM B1AcCniBY nNTaxiB
80003 180003 1.0000
YpaHul BBe4yepl UMBAEHDb
2880000 2880041 4.0000
NOCT1WHO 6auUull MOro KB1THUM
80001 180003 4.0000
Nigingew 61uxye OCb BOHO
80000 320001 720000.5625
Bigxoauw gani xoyew 6yTnM 3HOB
320001 320002 4.0000
AB3MMKY uyuwacnuee pepeso
180000 720004 720001.0000
Tak 603emnss NOro TpPUMAE
1620001 4500004 2.2500
AcHir Tenno obepira€ Tapaaye nwoaeun
500000 500002 6.2498
cBATa Pi3aBAHa paficTb oropTae
320000 320004 16.0000
[nagepeBa 3aTux TOW Tennunu pyx
20000 320001 125001.1480
Tacunu popga€e wWomy Tol 3picT
720000 720003 1.0000
irHyukicTb imiuHe 3gopoB’A
180002 500002 Infinity
Lenopu poKy WaepeBo npocTte AMu nAw
720003 720003 9.0000
baraTwi ipyxnuBl inoBclogu
80010 320004 1.0000
Ywactli MM aKTUBHI
80000 80000 1.0000

aakHinaemo AOHbOTO

4.0000 3.9998
35560.1067 3.9985
2.2500 2.2500
4.0001 1.0000
9.0001 2.2500
2880009.0000 4.0000
4.0000 1.0000
2880016.0000 4.000
6.2500 2.7778
6.2499 1.0000
16.0002 1.0000
2000006.2500 15.999
1.0000 1.0000
Infinity 2.7778
9.0000 1.0000
3.9995 3.9995
1.0000 1.0000

0.40001644

0.50017791

0.61539588

1.59998193

0.79999976

0.49999865

1.59999789

0 0.49999774

0.62068956

1.72412455

1.88233080

9 0.12500069

0.99999822

0.72000644

1.80000039

0.40003696

0.99999761 2
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Y nepwiomy BUNaaKy Nepwnin aprymeHT CyTTEBO MiACUNIOE aHaNi3 3a 2-CKMago0BMM KOMMOHEHTOM, Y ApYromy — 3a 3-CKNagoBum. AKuwo Bu
NOpiBHAETE BUAINEHI YUePBOHUM KONbOPOM CTaTUCTUKM (CepefHE 3HAUEHHSA Ta CTaHAAPTHe BMBIpKOBE KBaApaTUUHe BiAXUneHHsa)y 060X Bunaj-
Kax, To no6aumnTe, WO HA PiBHI TEKCTY NiACUNEHHA 2-CKNAaA0BNX KOMMNOHEHTIB Ja€ 3HAUYHO MEHLWW NI 3a 1 pe3ynbTaT, Lo 03HAYUAE, WO AdHI CUNbHO
3CYHYTI BNiBO, O MEHLWMX 3HaY€EHb, @ B APYroMy BMNAAKY AAE HABITb 6iNbluMi 3a 1 pe3ynbrar, Wo roBOPUTb, WO AaHI Hinble 3MilLeHi BNPaBo,
A0 6inblunx 3HaUeHb. Ane Le He 03HAYaE, Wo TeKCT 6AMKYNIA A0 BipWiB 3 TPUCKNALAOBMM BipLWIOBUM po3MipoM. barato pagKiB € KnacuuHUMK
pAAKamMK 3 ABOCKNAA0BMUM po3mipom (Hanpuknag, am6om). 30Kkpema: "cBATa PiaBaHa padictb oropTtae” (BuaineHa cuHiMm Konbopom), ane 3 To-
UKW 30pYy TPMBANOCTEN CKNAAiB BOHA 3HAUYHO 6inblue MiAXoAWUTb ANA TPUCKNAA0BOI cTonu. Lle TaKoX € NPUKIAAoM pi3HuLi Yy cnnabiyuHomy Ta
TOHIYHOMY BipLYBaHHAX.



O6mexeHHs (constraints)

Mpwu 3anycky nporpamu lineVariantsG3 Mo)XHa BKa3aTu AK apryMmeHTU KOMaHAHOI0 paaKka o6mMeXeHHs. BOHM 003BONAOTb 3MEHIUTY KiNbKiCTb
obuncneHb, po3rnaaaTk nuile NeBHi BapiaHTW (Hanpuknag, 3 NeBHUM BU3HAUEHMM MOPAAKOM AeAKUX CMiB TOLWO), WO A03BONSAE (PAKTUUHO
PO3LWNPUTN MOXNIMBOCTI Nporpamu. Lii obMmexxeHHs1 KoaylTbCs AK apryMeHT KOMaHAHOIo paAKa MK ABOMA cnewliaibHUMMN NO3HAYEHHAMM +a
Ta -a. BOHM yTBOPIOIOTbL Fpyny aprymeHTiB, AKi MOXYTb CTOSATK 6yab-Ae Y PAAKY BBOAY AAHUX. Y 3aNe€XHOCTI Bif TOr0, UM BKa3yOTbCS Ui apryMeHTH,
nporpama CTaBuTb UM He CTaBUTb AOAATKOBE NUTAHHA ANA NepeBipku Ta NiagTBepaKeHHs (Tak 3BaHui double check).

TuniB o6MexeHb € 6, IX MOXHA AOBINIbHO KOMBiIHYBAaTK, ane 3 AOTPUMAHHAM MeX A KOXHOT0 3 HUX.

Ha pucyHKY nopaja BUAHO, WO YCi TUNW peani3oBaHi 3 OAHUM apryMeHTOM, AKUIA NOAIGHUN Y BCIX HUX — Lie KinbKicTb cAiB (uum X cnonyyeHb) y
paaky. Kopuctysau, 3anycTusLIN NPOrpamy, yXXe He MOXe KOpUryBaTu B XOA4i Il po60TH L0 KiNbKiCTb, afie BOHA BaXNNBA AN 06MeXeHb 3arasiom.
YoaHuMn 3 UM POBUX CUMBOIB Y 06MEXEHHAX HEe MOBUHEH 6YTK GINbLWUM 33 LLe UNCNO, TAKOX LLe YUMCNO came He B6inblie 6 i He meHwe 0. TakoX
Heo6XiAHO YMOBOI € Te, W0 XOAHI LM POBI CUMBONK B MeXax OA4HOI0 KOAOBAHOI0 06MeXEeHHS He MOXYTb MOBTOPIOBATMCSA ABIYi. Hanpuknag,
3aBi0OMO He € BanigHMmu o6mexeHHaA: Q2235 (nosTop unudp), E2 (undposi cumeonm 1am, ae ix Hemae), T247 (7 6inblua 6), FO (0anMH CMMBON 3aMicTb
HeobXxiaHux ABox), A37523 (7 6inblua 6), B5 (oanH cumBon, a MaloTb 6yTK Le). HenpaBuNbHO 334aHi 06MeXeHHs abo He BNIMHYTb Ha pe3ynbrat
(xoua 6yme ouikyBaTuca iHlWe), a60 BUKAUUYTb MOMUAKY BUKOHaHHA (runtime exception) i 3ynuHKy po6otu nporpamu. OCKifibKn pe3ynbraT ix
3aCTOCYBAHHA He € MPOCTMM, TOMY Nporpama npu ix 3alaHHi BUBOAUTb Ha eKpaH PSAAOK, A0 AKOro 6yayTb 3aCTOCOBaHI BBeAEHI 0BMEeXeHHS 3
[A0AaTKOBMM 3aNUTAHHAM, UM BCi IaHi BBEAEHO NPaBUbHO.

Tunu obMexeHb Ta IX 3HaUeHHA HaBeAeHOo JAeTalbHille aani.

« O6MmexeHHs E — be3 BBOAY 10AATKOBUX LU POBUX CUMBONIB — BianoBiaae BiaCyTHOCTI 4OAATKOBOIro 06MeXeHHs, B Xo4i po6oTu nporpamu
He BMN/MBAE Ha KiHLLEBUWN pe3ynbTar.

+ O6bmexeHHs1 Q - 4 NonapHO HepiBHI LMdpu B Mexax Big 0 40 KiNbKOCTI CIB UM IX CNOMyYeHb MiHyC 1 - Lnucpu — Le iHAEeKCK 4-X CNIiB un iX
CNosyyeHb, B3AEMHUN NOPAAOK AKMUX NPU NepecTaHOBKax byae 36epexxeHni Takum.
TaKoX AKLO Lji cioBa oAHaKOBI (6e3 BpaxyBaHHA BEMIMKMX Ta ManuX Mitep), TOAI e 3pYyUHUi Cnoci6 3MeHW TN 06'eM AaHUX, AKUIA Byae
aHanisyeartucs.

« O6bmexeHHs1 T — 3 nonapHO HepiBHI U1 pu B mexax Big 0 40 KiNbKOCTI CAIB UM iX cnofydyeHb miHyc 1 - LUnudpu - ue iHaeKkcn 3-x cniB um ix
CNofyyeHb, B3AEMHUIA MOPAAOK AKX NPU NepecTaHoBKax byae 36epexeHunit Takum.
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TaKoX AKLLO L CNoBa oAHaKoBi (6e3 BpaxyBaHHA BENUKUX Ta ManuX Nnitep), ToAi Le 3pyUHUI Cnoci6 3MeHW T 06’'eM AaHUX, AKUIA Byae
aHanisyeartucs.

O6MmexeHHA F — 2 nonapHO HepiBHI ungpu B mexax Big 0 A0 KiNbKOCTI CNiB UK 1X cnonyyeHb MiHyc 1 - Lndpu — ue iHgekcn 2-x cniB um ix
CNOJlyYeHb, B3AEMHMI NOPAAOK AKUX NPU NepecTaHOBKax byae 36epexeHnin Takum.

TaKoX AKLLO Ui CNoBa oAHaKoBi (6e3 BpaxyBaHHA BENUKUX Ta MAaNUX Nitep), TOAi Le 3pYUHUI CNOoCi6 3MEeHW TN 06’'eM AaHUX, AKUIA Byae
aHanisyeartucs.

O6MexeHHs A - 1 undpa Ta e Kinbka nonapHo HepisHUxX umndp (yci mixx cob6oto HepiBHI) cnpaBa Big Hel B Mexax Bia 0 [0 KinbKocTi cnis
um X cnofyyeHb MiHyc 1 - Mepa undpa — iHAEKC eNemMeHTa, BiHOCHO AKOro BM3HAUYAETbCA PO3MILLEHHS YCiX iHWMNX eniemeHTiB (cnis um
X CnonyueHb); yci iHWi uncpn npasiwe - iHAEKCU €NeMEHTIB, AKi MalTb CTOATW B OTPUMAHMX nepectaHoBkax MPABILLE Big enemeHTa 3
IHAEKCOM, PIBHUM nepwin uudpi.

O6mexeHHs B - 1 umndpa Ta we Kinbka nonapHo HepiBHMX uudp (yci mixx coboto HepiBHI) cnpaBa Bia Hei B Mexax Big 0 40 KiNbKoCTi cnis
um IX cnoslyyeHb MiHyc 1 - MNepla undpa — iHAEKC eNemMeHTa, BiAHOCHO AKOr0 BU3HAUYAETbCA PO3MILLEHHSA YCiX iHWKX enemeHTiB (cni um
X CnonyuyeHb); yCi iHWI unMdpn npasilie — iHAEKCK efleMeHTIiB, AKi MaloTb CTOATM B OTPUMaHMX nepectaHoBKax f1IBILLE Big enemeHTa 3
IHAEKCOM, pIBHUM nepuwin uudpi.

O6mexeHHs P (fixed Point) (BBeaeHe, nounHatoum 3 Bepcii 0.18.0.0) — 1 un wwe KinbKa nonapHo HepiBHMX uudp (yci Mk co60t0 HepiBHi) B
Mexax Bif 0 40 KiNbKOCTi CiB UM iX CNoMyYeHb MiHYC 1 - KOXHa 3 HUX (Kpim 0) 03Haua€e NopsAAKOBUI HOMEP CI0Ba, AKe NPu nepectaHoBKax
6yae 3anmiaTnucaHa CBOeEMy micui (Bianik po3noynHa€ETbea 3 13niBa Hanpaso), uudpa 0 BXUBAETLCA NULLE A5 BUNAAKY HEMOBHUX MHOXWH
nepecTaHOBOK i BianoBiAa€e CMTyaLil, KON OCTAHHE MOX/TBE CNOBO, 10-€, MA€ 3aNNLLIMTUCSA Ha CBOEMY MicLi. Y BUNAAKy NOBHOT MHOXMWHU
nepecTaHOBOK: 106 3aN1WNTN OCTAHHE CIOBO Ha CBOEMY MiCLi, BUKOPUCTOBYIATE, 6yab nacka, +b (+bl) napameTp komaHAHOro paaka npu
BUKNUKY Nporpam.



NapanenbHe BUKOHAHHA Nporpam

3a3Bnyan yci nporpamm nakeTy BUKOHYIOTbCA OAHUM SAPOM npouecopa. Mpu Lbomy Anst BCiX Nporpam, siki po3rnsaaaoTbCs, € MOX/INBICTb BKKO-
UNTW PEXUM POBOTYU HA KiNbKOX SApax — NapanenbHi 064YnCNeHHs. Ina uboro cepes aprymeHTiB KOMAHAHOTO pPAAKa MatoTb 6YTW HACTYMHI:

+RTS -N -RTS

IX po3milLLeHHs He BNNMBAE HA NOPSAAOK Ta 3HAUYEHHS IHWMNX apryMeHTIB KOMaHAHOrO pPAAKa, TAKOX MK 3anucamu RTS MOXyTb 6YTH iHLUI
napameTpu. leTanbHiwe npo Ui napameTpu AnBITbCA AOKYMEHTALi0 aHrnincbKoto [[1].

Mo)XHa peKoMeHAYBaTK Li NapameTpu nuwe ans nporpamu propertiesTextG3. ns iHWMX NPOrpam BOHW HE PEKOMEHAYOTbCA, Xoua Bu moxeTe
HUMK KopucTyBaTuca (BoHM NPOCTO 36iNblaTb BUKOPUCTAHHA PecypciB).

Mopaaku

ABTOp X0oue BUCNOBUTK Noasiky aBTopam po6oTu Provably Correct, Asymptotically Efficient, Higher-Order Reverse-Mode Automatic Differentiation
Faustyna Krawiec, Simon Peyton-Jones, Neel Krishnaswami, Tom Ellis, Richard A. Eisenberg ta Andrew Fitzgibbon 3a igeto woao ontumisauil, a Ta-
Kox Mikolaj Konarski 3a Te, 10 3BepHyB yBary aBTopa Ha Lo CTaTTHo. TaKOX aBTOP BUCMOBMIE NOASAKY CBOIM APY3SM, AKMX BiH XOTiB MOpaayBaTu
LUM JOCNiIKeHHAM. TaKOX aBTOP BUCMOBIIOE NOAAKY KOXHIW NIOANHI, AKA WMUPO CNpUanay Tikh um iHWin opmi NpoBeAeHHI0 AOCNIAXEHHS.
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