6a30BOro MHOXeCTBEHHOr0 Npe/iukata Set of, a He npeaukata set of1 (B [ponore-10 on 0603uaucH
KaK sefof) HAIlIC MHCHHE PACXOJMTCH ¢ MHCHUEM YOppeHa.

MHOXECTBEHHBIC NPCAUKATRHI SBJIAIOTCS MOIUHBIM pacumpendeM [lposora. OHu Moryt wuc-
NOJIb30BATbeA (K COXATICHHIO, HEIDPEKTUBHO) Ui PCANM3ALMM «OTPMIAHUA KaK O€3yCHCIHIHOro
BLIMUCICHUA» U NpeadkaTos Merastoruycckoro tuna (Kahn, 1984). Eciu ueib G He WMceT peLueHwuil,
onpeacssicMbIX TaKUM MpPEIHKATOM, Kak sef_of, To notG wctunno. [peaukat var(X) peanuayercs
IIPOBEPKO# TOro, MMeeT JIM Ueib ABa pelieHus X = /X = 2. lanbHeiltilee oOcykaeHHE TAKOI0
NOBEACHUA MHOMXECTBCHHBIX TPCAMKATOB H 0630p pAa3INUHBIX pCalU3dllMil MHOXCCTBEHHBIX lIpe-
auxatos MoxHo Haiitu B (Naish, 1985b).

Bouiee noapobHoe onucauue a:roput™Ma JIn u obuleit 3aaaun Tpaccuporkd CBUC umeceres B
yuebHukax no CBUC, nanpumep B (Breuer u Carter, 1983).

3a7a4a 0 NOUCKE KJTFOYEBBIX C.I0B B KOHTEKCTE Obliia npejuioxeHa IlepiancoM kak KOHTpobHaa
DS CPABHEHMS SI3LIKOB IPOrPAMMHPOBAHHUA BLICOKOTO YpoBHsa. OHa Obl1a MCHOJIL3OBAHA JUTA
CPaBHCHMS HCCKOJILKHX A3bIKOB. Peanusauuro oroit 3ama4yu Ha [Tpostore mMbl HaxoauM Haubo.ice
ICTAHTHOH M3 BCEX W3BECTHBLIX HaM.

Hame onucanue nsam6naa-seipaxcsuii gaHo noj siusiHueM paGotbl (Warren, 1982a). Takue
NpeauKaThl, Kak apply U map list, GbLTH BKSIIOYEHBl B NAKECT CCPBHUCHBIX Nporpamm [Iposior-cucremn
Oaunbyprckoro ynusepcurera. HekoTopoe BpeMsi oHM 6bliM B MOAE, HO NMOTOM YTPATHIA
6/1aroCKJIOHHOCTh NOTh30BATEICH H3-34 Hed(hEeKTUBHON KOMIMIIAIMHM M OTCYTCTBUSR CPEeICTB npe-
06pa30BaHHsA HA YPOBHC MCXOAHOW IPOrpaMMEl.

['naBa 18

MeToabl MOUCKA

B aroii riase paccMaTpHBAIOTCH NPOIrPAMMBbI, OXBATHIBAIOIHE KIIACCHYECKHE JLA
3a/1a4 MCKYCCTBEHHOTO HMHTEJUIEKTA METOMABI moucka. B mepBom pasaeiie obcyxaarorcs
oOIlMe TOHATHS W MPUHIANBI [IOUCKA B MPOCTPAHCTBE COCTOSAHMHA ANt 3anad, dop-
MYJIHPYEMBIX B TepMHHAx TrpadoB mpocTpaHcTBa cocTosHAA. Bo BTOpoM paspene
pacCMATPUBAETCS MHHUMAKCHBIA anroputm c anbda-6era OTCCHEHHEM JIIS MOMCKA Ha
llepeBe Mrpbl.

18.1. Ilonck Ha rpadgax NpoCcTpaHCTBA COCTOAHHH

I'pagbl npocTpancTBa COCTOSHHMA MCHOJB3YIOTCA [JIs TPeACTaBlieHMs 3aaad. Bep-
IMEHBI Ipada ABJISIOTCS COCTOSHUAMH 3ajaqu. IBe BepimHbl rpada cBsi3aHbl peGpoMm,
€CJIM CYIIECTBYET HEKOTOpPOE MPABWIO Mepexoja (move), COrJIacHO KOTOPOMY IpPOU3-
BOAUTCH MpeoOpa3oBaHHE OAHOTO COCTOSHHWS B Apyroe. PellleHue 3aJa4vu COCTOWT B
MOUCKE TMyTH M3 3aJdHHOIO0 HAYAJILHOTO COCTOSIHHS B COCTOSIHME, COOTBETCTBYEOLIEE
HCKOMOMY DPEILICHHAIO, NOCPEACTBOM IIPHMEHCHMS T10C/IEI0BATEILHOCTH NPABUII NIEPEXOad.

. iporpamma 18.1 sBnasieTcs 6a30BOH IS pellicHMs 3agad NMyTEM MOMcKa Ha rpadax
APOCTPAHCTBA COCTOAHMII ¢ TPUMEHCHAEM MOMCKA B TNIyOWHY, OMMCAHHOIO B pasa. 14.2.

Hukakux orpanduendil TSl MpeACTABJICHAS COCTOSIHUN BBOAUTH He cnenayer. [lepe-
X0up! 6yaeM onuceiBaTh OWHAPHBIM NpeIUKaTOM move (State, Move ), rie Move - mpaBr:10
nepexond, NpUMEHsieMoe K cocTosiHuko State. Tlpepukar update (State, Move, Statel)
HCIIONB3YETCSA JIA TIOWCKA COCTOSIHUSL Statel, JOCTUXHUMOTO C NMOMOLUBIO TPUMCEHEHUR
npasuiia Move k coctosinmio State. B psje cilydaeB npoueAypbl move U update neueco-



obpaszno o6beIMHATE. 3jieCh OHU OCTAIOTCS PA3lC/IbHBIMY IS MPOCTOTHI M3JOXKEHHS H
coxpaleHusi rubKOCTH ¥ MOY.TLHOCTH NMPOrpaMM, BO3MOXHO, B yiiep6 sddexTuBHOCTH.

JonycruMoCTh BO3MOXHEBIX HIEPEXOJOB OLCHUBACTCH MpeAUKaToM legal (State), KOTO-
PbIif IPOBEPSIET, YAOBACTBOPSET SIM COCTOSIHYUC 33144 Stale OrpaHHUCHUAM 3agadn. [1is
TOIO 4YTQOBI NPEAYNPCAUTH 3ALUKINBAHHE, NPOTPaMMa COXPAHACT paHee IPOHIEHHBIE
cocrosnus. [loclie1oBATEABHOCTL NEPEX0i10B U3 HAYATBHOTO COCTOSHUSL B KOHEYHOE
CTPOUTCH MyTEM HAPALLMBAHUS B TPETbEM dpryMeHTe npenukata sofve_dfs/3.

solve dfs (State, History, Moves) «
Mortes NOCHCAOBATCILHOCTL [CPEXOA0B 10 NOCTHKCHUA TpeOYEMOTO KOHCHHOLO COCTOS-
HUS M3 TCKYIICIO COCTOSIMUA State. History coacpXHUT paHee NMPOWACHHBIC COCTOAHMA.

solve dfs(State, History,[ ]) «
final state(State).

solve dfs(State, History,[Move | Moves]) «
move(State, Move),
update(State,Move,Statel),
legal(State!l),
not member(Statel, History),
solve dfs(Statel,[Statel | History],Moves).

IIpedaoncenue dan mecmupodanus 6a30604 npoepammsl

test dfs{(Problem,Moves) «
initial state{Problem,State),
solve dfs(State,[State], Moves).

Mporpamma 18.]. BasoBas nporpaMMa OpraHu3alMi MOUCKA B I5IYOHHY B NPOCTPAHCTBE
COCTOAHUM.

Yrobul MCMONL30BATL OA30BYIO MPOTPAMMY OPIdHU3ANUM TOUCKA TNPU pELICHUM
330444, OPOTPAMMUCT [IOJKCH OPHHATH PEUICHUS O HPEJICTUBICHHM COCTOSHMM H
AKCMOMATHU3AIMY  IPOLIEIYD move, update M legal. YCNClUHOCTL NMPUMCHEHHUS 0a30BOM
NPOrpaMMBbl B 3HAUYUTCIBHOMR CTCNICHU 32BUCUT OT BHIOOPA NOIXOAAILIEIC NPEACTABICHAS
COCTOSIHUU.

JonyctuM, 6a30Basi NpOIrpaMMad MPUMCHACTCSL AJ18 pCELICHUS M3BECTHOM 3aladd o
BOJIKE, KO3e 1 kanmycre. ChopMynupyem 3Ty 3aa4auy HeopManiuHo. Y depMepd ecTh BOJIK,
K034 M KanmycTd, U BCe OHU HAXOAATCS 1a sicBoM Gepery peku. depMep A0KCH NICpeBe3TU
ITO «TPUO» HA MPABbIM Oeper, HO B JIOJKY MOXET IOMECTHTLCS YTO-TO OO - BOJIK, K034
wiy kanycra. CyillecTBeHIIOo B ?TOH 34a44¢ TO, YTO PUCKOBAHHO OCTABNATH BOJIKA BMECTE ¢
KO30H (BOJIKM HCpUBHOAYIIHBI K KO3NATHHE), PABHO KaK M KO3y C KAMYCTOH (KO3B
000XUI0T Kanycty). Pepmep Beephes 03404UCH CIIOXKUBILIUMCS MOJOXECHUCM U HE XKCI4cT
HAPYILATh DKOJIOTHYCCKOE PABHOBECUC IICHON MOTEpHM Macca)upa.

CocTosiius NpeacTaBistoTCs Tpoukoi wge (B, L, R), 1/1e B—MecTOHaX0XIeHHE JIOAKHU
(neBbiit Wit paswlit Geper), L COUCOK HAXOUSLLMXCH Ha JeBOM Oepery, R—CIHMCOK
HAXOSAIIMXCS HA MpaBoM Oepery. HauaiblbM M KOHCYHBIM COCTOSHUSIMU SIBISIIOTCS
wgc(left.[wolf.goat,cabbage],[ 1) u wgc(right,[ 1.[wolf. goat.cabbage]) cooTBeTcTBEHHO.
Ha camMoM gene HeT HEOOXO/MMOCTH BECTH CHOUCKU «oOMTATeNed» NMpaBoro U JeBOTO
feperon. 3uag, KTO B JAMHLIA MOMCHT HAXO/IMTCA HA IEBOM OEpery, NEIrKo ONpPeacsUTh
obduTarteneit npaporo deperd, d Haobopot. Ucnonb3oBanue /IByX CMUCKOB JHIIIL YIPOLIA-
€T OMUCAHHC TICPCXO/IOB.

[t 1IPOBCPKY 3ANMKIAUBAHUS YLOOHO COXPAHATL CIUCKH ObOHTATE ICH B OTCOPTUpO-
BAHHOM BHlUe. Takum oOpa3oM, eoax Beerna Oyjler B CIUCKe mepell Kozou, U oba
OHM TIEpEll KAMYCTOM, €CIN. KOHCYHO, BCC «ITACCAXUPBI» HAXOAATCS 1A OOHOM Oepery.

[Tepexoinl M3 COCTOSHUS B COCTOSTHUC 3TO MepeBO3kd oburareiicit ¢ onHoro depera



Ha Opyroit U MO3TOMY MOXKET OBbITH crneluHIMPOBAHA KOHKPETHBIM «IACCAKUPOMD,
KOTOporo OynemM HasbBaTh Ipy3oMm (Cargo). Cutyamusd, koraa depMep nepenpasisercs
4epes pexy OAMH, crnenuduiupyercs rpysom alone (6e3 rpy3a). HegeTepMuHupoBaHHOE
NOBCAEGHUC MNpCAUKATa member MO3BOJSACT, KaK MOKa3zaHO B mporpamme 18.2, cxkarto
OITUCBIBATH BCE BO3MOMKHBIC [EPEXOABI TPEMS IIPEOJTOKECHUAMU: AJIS [IEPEBO3KU C JIEBOTO
Oepera Ha NpaBblif, AN MCPCBO3KU € NpaBoro Oepera Ha JIEBBIA M AN OOUHOYHOIO
ninaBaHds depMepa B ;11000M HAaNPABICHHU.
CocTosHus B 3aJade O BO.IKC, KO3C U KamycTe NMPeICTABISIOTCS CTPYKTYpoil BHa

wgc ( Boat Left,Right), rne Boat—0Geper. y koTOporo B /AaHHbIi MOMEHT Ha-

xoauTea 1o1ka, Left - ciucox obutarerteil eBoro Oepera. Right cnucok o6u-

TaTel1el npasoro fepera.

initial state(wgc,wgc(left.[wolf.goat,cabbage], [ 1))
final state(wge(right,[ J,wolf.goat.cabbage])).

move(wge(left,L, R),Cargo) « member(Cargo.L).
move(wge(right,L,R),Cargo) — member(Cargo,R).
move(wge(B,L,R),alone).

update(wge(B,L,R),Cargo,wgc(B1,LL.R 1)) «
update_boate(B,B1), update _banks(Cargo,B.L.R,LI,R1).

update boat(left,right).
update boat(right,left).

update_banks(alone,B,L,R.L,R).
update_banks(Cargo.left,L,R,L1,R1) « select{Cargo,L,L1), insert(Cargo,R,R1).

update_banks(Cargo,right,L,R,L1,R1) «
select(Cargo,R,R1), insert{Cargo,L,L1).

insert(X,[Y]Ys],[X,Y|Ys]) «
precedes(X,Y).
insert(X,[Y|Ys].[Y|Zs])
precedes(Y,X), insert(X,Ys,Zs).
insert(X,[ J.(XD).

precedes(wolf, X).
precedes(X,cabbage).

legal(wgc(left, L, R)) « not illegal(R).
legal(wge(right,L,R)) « not illegal(L).

illegal(L) «~ member(wolf,L), member(goat,L).
illegal(L) « member(goat,L), member(cabbage,L).

[Mporpamwma 18.2. TIporpaMma 4719 pellleHHA 3a/1a4d O BOJTKE, KO3E M KarycTe.

JIns kaXI0ro W3 YKa3aHHBIX TIEPEXOI0B [0.1KHA ObITh crenudHIMpoOBaHa Npoueaypa.
KOTOpas H3MeHsa Obl MECTOHAXOXAEHHE JIOAKM update_boat/2 W cocTaB obuTaTenelt
OeperoB update_banks. Vicnonb3oBaHUEe Npeauxara select MO3BOAAET OaTh KOMIIAKTHOE
OTMHCaHKe MOIUMUUMPYOIWKX Npoueayp. s noagepxaHus cucka odbuTaTenei Gepera B
YIOPALOYCHHOM COCTOSIHUM HUCMONb3yeTcs mnpoueaypa update_banks/3, oberuaromas
NpPOBEPKY Ha 3alMKIMBaHKe. B Hell yuTeHbl BCe BapHMaHTHI paclIMPEHUs cocraBa oOHTa-
Tesiet Ha Gepery. '

Haxonen, momkna ObiTh crneuuUIIpOBaHa MpOBepka AONMYCTUMOCTH MEPEXOIO0B.
CylIecTByIOMINE 31eCh OTPAHHUEHHS IPOCTHL. BONIK M k03a, paBHO KdK M K034 ¢ KalyCcToMH,
HE MOTYT B OTCYTCTBHe (hepMepa HAXOAHTbCS Ha OOHOM Oepery.



[Mporpamma 18.2 o6beauHsAeT B JoMOTHEHHe kK Oa30Bo#i nporpamme 18.1 Bce pakThl
npaBuia, HeoOXoAMMbie LS pelleHUs 3aJa4d O BOJIKe, Ko3de W Kamycre. SIcHocTb
MpOrpaMMbl TOBOPUT cama 3a ceds.

8n Sa 40

Puc. 18.1. 3a1aua o kysuiMHax.

Tenepn obpatumcs x npuUMeHeHHIO 0a30BOI mMporpaMMbl MOHCKA B MPOCTPAHCTBE
COCTOSIHWH 18 pellueHusl IpYroil KaccH4yeckKod B 3aHUMATEIILHOW MaTeMaTHKe 3anavu
MOUCKA — 3327444 O KYBIIWHAX C BoJoil. MMeroTcs mBa KyBLUMHA BMECTUMOCTEIO 8 H 5 T, M
HeoOXxoaMMoO OTMepHTbL 4 1 n3 6oukd Ha 20, a MoxeT ObiTh, OOJNbBIE JHTPOB.
BO3MOXHBIMH OlepalHaAMK SABJSIOTCA: HATMOSTHEHHe KYBLUMHA J>KHIKOCTBKY M3 OOUKH,
BBLTHBaHHE COAEPKHUMOro KyBHIMHA B OOUKY, TIepe/IMBaHHe W3 OOHOIO KYBIIMHA B ApYIoi
10 MOJHOIO OMyCTOLIEHHs TePBOTo, MBQ N0 MOJHOrO 3amojiHeHHs BToporo. Pmc. 18.1
NOSICHAET CYTh 3aTa4H.

PaccmatpuBaemas 3amaia MOXeT ObITh 06oOmieHa Ha N KyBIUAHOB ¢ €MKOCTAMH

.,Cy. Tpebyetcst u3MepuTh 0O6bem V, oTawuHBIA oT mroboro w3 C;, HO He mpe-
BBILIAFOLIMIT eMKOCTH HauOOIThIIETO KYBHIHHA. PellleHHe CVIIECTBYET, €C/IM BETHYHHA V
kpaTHa HaubGonsweMy obweMy Aenuteto quce C,. Ind ciaydas OByx KyBIIHHOB 3a7a4a
UMeeT pelleHHe, TIOCKOIbKY 4 KpaTHO HanGonbmeMy obuieMy menuTeNro uucen 8 m 5Y,

PaccMoTpum peitieHne 3TOH 4acTHOH 3adavyHM O OBYX KYBIIHHOB IPOH3BOJBLHOM
€MKOCTH, OJHAKO 3TOT MOOXOJ HemocpeAcTBeHHO 0000IUaeTCA Ha JHOOe YHCIO KYBILUU-
HoB. IIpennosnararscs, uro B 6a3e JaHHBIX comepxarca asa dakra capacity (1,CI) ans I,
paBHoro / 1 2. EcTecTBeHHBIM MpeACTABICHHEM COCTOSHAA OyaeT cTpykTypa jugs (VIi,V2),
rae VI u V2 npeactraBasioT oObeMBl XHMIKOCTH, comepxatluefics B COOTBETCTBYONIMX
KyBIIMHAX B TeKywuit MoMeHT. HauamsHoe cocTosiHMe 3amaeTcs CTpyKTYpoit jugs(0,0), a
AeJaeMoe KOHEUHOE COCTOSHHE BhIpaxkaeTcsi THOO CTpYKTypoil jugs(0,X ), mabo cTpyk-
Typo# jugs(X,0), tme X —uckomblii 00beM. Ilpennonaras, 4To MNEPBbIi KyBIIHH HMeEET
00.1bIIYI0 €MKOCTDb, YeM BTOPOIi, JOCTATOYHO CTIeNMPUIIMPOBATh TOJBKO OAHO KOHEUHOE
cocTostHue jugs(X,0), Tak kak TpeOyeMoe KOJNHYECTBO XHAKOCTH JIETKO MNEPENHTh U3
BTOPOTO KYBILMHA B MepBbli (CHaYama 0cBOOOXKIAETCA MEePBHIH KYBIUHH, 4 3aTeM B HEIO
TiepeNIHBaeTCs COOEPKAMOE BTOPOTO).

DTH JaHHbBle MNIA pellieHHs 3aJayvM O KyBILUHHAX, 00beOHHEHHbIE C mporpamMmoit 18.1,
JapT nporpamMmy 18.3. B mporpamme ompeaelieHO LIECTh TEPEXOXOB (IIpedIIoKeHHit
move): OBa - 1715 HANOJIHEHHUS KaXI0I'0 M3 KyBIIHHOB, IBa — 711 OCBOOOXKICHHS KaXIOIO
M3 KYBLIMHOB U JBa — 15 IePEINBAaHUA U3 ONHOIO KyBIUAHA B Apyrod. [Ipumepom dakTa,
COOTBETCTBYIOLIErO 3aTI0IHEHHUIO EPBOTO KYBLIMHA, sBaseTcs move (jugs (VI,V2) fill(1)).
SIBHOE 3agaHue COCTOSIHUN KYBIUMHOB TIO3BOJIAET NAHHLIM «COCYLIECTBOBATLY» C TAHHBIMH
L1 PELICHHS IPYTUX 3a/a4, HAPUMEp, TAKUX, KaK 33aJa4a, npeICTaBIeHHas IporpaMmMoii
18.2. Ilepexoanl, CBA3aHHLIC C OMYCTOLUEHUEM KYBIIMHOB, ONTUMH3UPOBAHLI TaK, YTOORI
HC OIYyCTOIUaTh yxe mycToli KyBmmH. Mopmduuupyoias mOpoueaypa, CBA3aHHAs ¢
TIepBBIMH YeThIPBMS NepexodaMH, PocTa, B TO BpeMsI KaK ofepalus nepenBaHus uMeeT
aBa Bapuanta. Ecau oOuriil o6beM KUIKOCTH B KYBIUMHAX MEHBIUE YeM eMKOCTH
HANIO/IHACMOIO KYBILUWHA, TO OMYCTOLIAEMBIA KYBIUHH OCBOOOIUTCA, a HATOJIHEHHBIH

Y [MockoabKy 5 ¥ 8 —B3aMMHO TIPOCTHIE, TO MOKHO OT.IUTh HE TO.Ibko 4 T, HO U 1,2, ..., 8 n.—
ITpust. peo.



initial state(jugs, jugs(0, 0)).
final state(jugs(4, V2)).
final state(jugs(V1,4)).

move(Qugs(VE V2),fill(1)).
move(ugs(V1,V2).Al1(2)).
move(ugs(V1,V2),emply(1)) < VI > 0.
move(jugs(V1,V2),empty(2)) — V2 > 0.
move(ugs(V1,V2),transfer(2,1)).
move(ugs(V1,V2),transfer(1,2)).

update(jugs(V 1, V2),empty(1),jugs(0,V2)).
update(jugs(V1,V2),empty(2),jugs(V1,0)).
update(ugs(V1,V2),fill(1),jugs(C1,V2)) « capacity(1.C1).
update(jugs(V1,V2).0ll(2),jugs(V1,C2)) « capacity(2,C2).
update(jugs(V1.V2).transfer(2,1),jugs(W1,W2)) —

capacity(1,C1),

Liquid: = V1 + V2,

Excess: = Liqmd C1,

adjust(l.iquid, Excess, W2, W1).

adjust(Liquid, Excess, Liquid.0) « [ixccssé().
adjust (Liquid, Excess, V. Excess) « Excess >0, V:= Liquid — Excess.

legal(ugs(VI1,V2)).

capacity(l.8).
capacity(2,5).

MMporpamma 18.3. [TporpaMma AN peIUCHUS 33j1d4H O KYBIIHIIAX.

OylleT COACPKATL BCCh OOBCM XKUAKOCTH. B NMPOTUBHOM Cllyddc HANOJHSCMBIH KYBLUMH
Oy/eT 34.MT IOAHOCTBIO, 4 B OAYCTOHIAEMOM KYBIUMHE COXPAHUTCH OCTATOK, PABHLIA
PA3HOCTH MCXAY OOWMM 00BEMOM KHIAKOCTH M €MKOCTBLIO HATIOJIHCHHOIO KYBLUHHA.
PaccMOTpCHHBIC ACHCTBHS PEAIUIYIOTCS NPEAMKATOM adjust/4. 3aMeTUM, 4TO TIpOBEPKA
JIOTYCTUMOCTH TICPCXOA0B TPHBHAIbHA, TdK KdK BCC JOCTHXUMbIC COCTOSHUS HOTYCTUMBI.

HauboJsice unHTEepecHbIC 3aJ4YH HUMCIOT CAMILKOM OO0JMbILIOC HPOCTPAHCTBO IIOUCKA,
KOTOPOE HE 110/1 CUSIY Tako# nporpamMme, kak nporpamma 18.1. OQjiHa U3 BO3MOXHOCTEH
YCOBEPIICHCTBORAHNS HPOUEAYPLI TTIOUCKA COCTOUT B NMPHUBIICUCHUH OOILIUUX 3HAHUR IS
BBLITIOJTHEHUSA TICPEXOMOB. PemeHus 3444 O KYBIUHHAX MOIYT OblTh H4WACHBI TO-
CPE/ICTBOM HAMOHEHHS O/IHOTO K3 KYBIUMHOB, KOTAd 3TO BO3MOXHO. OCBODOXICHHMS
APYTroro KyBLUMHA, KOTA4 HTO BO3MOXHO, MU B HPOTUBHOM CIIy4yde TEPCAWBAHUSA CO-
JEPKUMOI'0 HAUOINCHHOIO KYBIIMHA B OMYCTOINCHHBIA KYBIUMH. TCM C4AMBIM BMECTO
LICCTU TICPEXON0B MoTpebyerca cluenudUUMPOBATL TOJILKO TPU, 4 Houck 6yacr Gonce
HATIPABIICHHBIM, MOCKOABKY TOILKO OJMH HEPEXO/| OyJeT MPUMCHUM B JTHOOOM JaHHOM
coctostuu. [IpaBiaa, H»7ToT UyTh MOXET HC ITPUBECTH K OUTUMILILHOMY PElICHUIO, €CIH
OIMNOOUYHO BBIOUpAETCH HOCTOSHHO HANOAHCHIBIA KYBILMH.

Pa3BuBast 3TO COOOPIAKCHUE, MOXKHO ITH TPU 1Epexoja 0ObeAMHUTL B OJIMH TICPEX0/T
6once Buicokore vpous fill and transfer. B 0BCyxkaacMON TAKTHKE TPC/NOIATACTCS
HAIIOIHCHUC OHOI O KYBLIUIA M IIEPCAUBAHUC BCEIO CI'O COLEPKUMOTO B APYIOit KYBIUHH C
OCBODOAKICHUCM HOCICANCTO 10 Mepe HeodxoaumocTH. Cireayronmii ¢gpar MEHT NporpaM-
Mbl COOTBCTCTBYCT UCPCAUBAHUIO KHJAKOCTH W3 60AbIUCTO MO CMKOCTH KYBIUMHA B
KYBILMH MEHBILCH CMKOCIH.

move(ues(VI.V2) Nl and transfer(1)).

updateugstVE V2L Al and transler1), jups(0. V) -



capacity(1,C1),
capacity(2,C2),

Cl > (C2,
V:=(Cl+V2)mod C2.

s peluenns 3ajauM, UPEACTABIACHHOK Ha puc. 18.1. B 2TOM Ciydyae Heob6xoaumo
BLINOIHUATL TOJILKO TPU ONEPALlMM HANOIMEHHS W NCPCIAMBAHUA U3 O/IHOTO KYBIUHHA B
LpYIroi.

[MpuBsicyeiue 3HaHWE npoOseMuoid 00M4CTH NPHUBOAUT K TMMOJHOMY HW3IMCHCHUIO
OMUCAHMS 331444 M NPOTPAMMHUPOBAHHIO, BO3MOXHO. Ha JIPYIOM YPOBHE.

Hpyras BO3MOKHOCTEL yayyileHUs 3DHEeKTHBHOCTH NMPOIEAYypbl TTOUCKA, HUCCIIEA0OBAH-
Has B paHHUX padoTax MO UCKYCCTBCHHOMY HHTCILICKTY, CBS3aH4 C IBPUCTUHECKHMH
MetodaMu. OOUIas ¢XCMa OCHOBAaHA Ha SIBHOM BbLIOOpE CNEAYIOLLECTO COCTOSINHS TpH
NOMCKE Ha rpade TpPoCTPalCTBA COCTOHHUNA. DTOT BHIOOD 3aBUCUT OT HUCICHHBIX METOK,
NPUCBOCHHBIX TO3MNUAM. MeTka, BbBIUUCTEMas ¢ [OMOLULIO OlleHOYHOH dyHKIINM,
sBjisieTCs Mepodl KadecTBa no3umuu. [louck B 1i1yOMHy MOXHO paccMaTpuUBATL Kak
YACTHBIA CJIy4dil IPONE/ypbl [IOUCKA. B KOTOPOH 3HAUECHUE ONCHOHHOH (QYHKIMU paBHO
PACCTOSIHUIO OT TEKYLLEI'O COCTOAHMS [0 HA4allLHOIO COCTOSHHUS, B TO BpEMs KdK B
[pole/lype MOUCKA B ILMPUHY OLCHOYHAS (DyHKIMS HMeeT 3HaueHue, oOpaTHOe yKasaH-
HOMY pACCTOSIHUIO.

PaccMOTpUM 1IBa METOJIA ITOUCKA, B KOTOPBLIX SIBHO MCMOIL3YETCH OLCHOYHAN (PYHK-
M «NOABCM Ha XONIM», U «CHauada jayumuiin. Jdns oneHounoil QyHKIIMM BBeaeM
upeaukart calue (State,Value). Metoasl Oy/1yT onucakbl abCTPAKTHO.

MCTOL «IIOIbEM Ha XO0AM» ABAseTcs 0000LEeHUEM MoUcka B I1yOUMHY, B KOTOPOM
cAclytollel BLIOUPACTCS MO3ULUS ¢ HAWBLICLICH OLEHKOH, 4 He camas JieBas 1103411, KaK
npcaonpeacncHo Ilponorom. Bepxuuit ypoBehb nponeiypb! MOMCKA, pealli3oBAHHON
nporpammoii 18.1, coxpaHsercs. B MeToae «noabeM Ha XO0AM» NpeauKaT move TCHe-
PUPYET BCE COCTOSIHMSI, KOTOPBIC MOTYT OBITh JAOCTHUTHYTBI U3 TEKYLUEI'O COCTOSHMA 34
OiMH [EPex0/i ¢ HOMOUILIO MPCAUKATA Sef of. 34TCM 3TU COCTOSHUA BBICTPAUBAIOTCA B
nopsake yObIBAHHS BBIMMCICHHLIX 3HA4cHMI oucHounoit ¢yukuuun. INpeaukat evalua-
te and order ( Move,State, MVs) yCTaHaB/IMBaeT CBA3b MeX/y YIIOPAJOYEHHBIM CIIUCKOM
MVs map «mepexoi  3HaucHue oucHO4HOM (QyHKUIMU» M CIUCKOM NepexoloB Moves U3
cocroanus State. ONUCAHHLIA METOA MOUCKA peasiu3yercs nporpammon 18.4.

solve hill climb (State, History, Moves | «
Motes NOCJIC/IOBATC/IBLHOCTD NICNCXOA0B 414 JIOCTUXKCHUA UCKOMOT'O KOHCYHOTrO COCTOS-
HHAA U3 TEKYILUEro COCTOAHUA State.
History paHee IpOlJICHHBIC COCTOSHUS.

solve hill climb(State, History.[ ]) <
final state(State).
solve hill climb(State, History, Move | Moves]) «
hill climb(State, Move),
update(State, Move,Stalcel),
legal(Statel),
not member(Statel,HHistory),
solve hill climb(Statel, {Statel | History], Moves).

hill climb(State, Move) «
set _of(M, move(State, M), Moves),
evaluate and order(Moves,State,[| [,MVs),
member({(Move, value), MVs).

evaluate and order ( Moves,State,SoFar,OrderedM Vs) «
Bee nepexosml Moves u3 TCKYHICIO COCTOSHUA State OIICHUBAIOTCA H YNOPAZOUUBAIOTCS,
pesyabtar B OrderedMoves.
SoFur HaxomuTelb J19 YaCTHYHBLIX BBIMMCIICHUIL.



evaluate and order([Move | Moves],State, MVs,OrderedM Vs) «
update(State,Move,Statel),
value(Statel,Value),
insert{(Move, Value), MVs,MVsl),
evaluate_and_order(Moves,State,MVsl,OrderedMVs).
evaluate_and_order([ 1,State,MVs,MVs).
insert(Mv,[ J,[MV]).
insert(MV),[(M1,V1}| MVs],[(M, V),(M1,V1)| MVs]) «
V2Vl
insert{(M,V),[((M1,V])| MVs],[(ML,V1)| MVsl] «
V < Vl,insert((M,V),MVs MVsl).

IIped.1oncenue 0.19 mecmupoganua 6a3080i NPO2PAMMbL

test. hill climb(Problem,Moves) «
initial state(Problem,State),Solve(State,[State], Moves).

[Mporpamma 18.4. basosas nporpaMma jiis perieHus 3alaqd MOUCKa METOA0M «IT0/TheM Ha
XOIM».

YT0Oh! MO3HAKOMHUTBCSA ¢ paboTON IIPOrpaMMEI, BOCIOIb3yeMCA IPUMEPOM JepeBa 13
nporpamMsbl 4.8, 106aBUB k HeMy GaKTBI, ONPEE-TIIOUINE 3HAUCHUS OUEHOYHOM QyHKUUN
ana kaxjaoro mnepexoda. HeoGxoaumbie 1018 TECTMPOBAaHMS AdHHBIE cOOpaHbl B IpO-
rpammMe 18.5. Ob6weauneHne nporpamm 18.4 m 18.5 BMecte ¢ HeoOXOAUMBIMH ompe-
AeJICHUAMU IpEeANKaToB update u legal obecneuuBaeT HOMCK 110 AepeBy, B Ipolecce
KOTOPOro OLUIM BLIOPAHbI BepIUUHbI d ¥ j. DTy NPOrpaMMy J€TKO IpOTECTUPOBATH HA
3agaue O BOJIKE, KO3€ M KallyCcTe, HCHOIb3ysl B Ka4eCTBE OLICHOYHOH (YHKUMH 4HUCTIO
«obuTareieit» Ha nmpaBoM Oepery peku.

[Mporpamme 18.4 mpucyur HesOCTATOK, COCTOSILIMG B IOBTOPHOM BLIYHCJICHUM Olle-
HOYHOM (QYHKIMA: IPH JOCTUXEHHU TOCTe nepexoda Move HEeKOTOPOTO COCTOSHHA OHA
BLIYUCNIAETCS As BbIOOpA HOBOTO MEpPEXod, 4 34TEM MOBTOPHO —IMPU BLINOIHEHUU
npennkata update. [10BTOpHOTrO BBIMUC/IEHHS MOXHO W30ekKaTb BBEJCHHEM [TOMO.THU-
TEJIBHOTO apryMeHTa B OTHOIICHHE move ¥ COXPAHEHUEM COCTOSHUS M IICPeXoaa BMeECTe ¢
BbIUUCIICHHbIM 3HAYCHHEM OO YMOPSAOOYCHUs nepexodoB. dpyrag BO3MOXKHOCTBH ONTH-
MH33LUU BBIYMCICHUN A1 OAHOTO W TOTO KC MEPEeX0Ja COCTOUT B HCIO:Ib30BAHUM
dbynkunn sanomuHanus. BeiGop 3tibexkTUBHOrO MeTOOa 3aBUCHT OT KOHKPETHOH 3a1auu.
Hast 3anaq ¢ npocToil mpouedypoil update npeacTaBleHHas 34eCh mporpamMa Oyaer
HAMUJTYYLLEH.

«[ToabeM HaA XOMM» TONE3CH, KOTJa B IPOCTPAHCTBE COCTOSHUM €CTh TOJIBKO OANMH
«XOJIM» W OLeHOYHAA (YHKUUA SBIACTCHA ACHCTBUTENBHBIM YKa3aTelleM HAINPABICHUA
noucka. CylIEeCTBEHHO, YTO METOA OCYLIECTBISAET JIOKaIbHBIH mpocMmoTp rpada mpo-
CTpaHCTB2 COCTOSIHUM, NPUHMMAsT pellleHHe O HAlPABJICHHU MepexoJa JMIIL HAd OCHOBE
TEKYILEro COCTOSHMUS.

ATbTepHATHBHBIM METOA MOUCKA «CHadaTa — JIyHIIU» OCHOBAH Ha ri1obanbHOM pac-
CMOTPEHHUH MOIHOrO MPOCTPAHCTRBA COCTOsHU. Jlyuiee cocTosnUe BuIOUpACTCS U3 BCeX
He IMPOHASHHBIX IO CHX NOP COCTOSIHUE.

[Tporpamma 18.6 o119 noucka «cHava1a — JIyulIuii» aBasetcs o6o0LLeHneM aIropuTMa
MOUCKA B LIUPUHY, PACCMOTPeHHOr0 B pa3a. 17.2. Ha kaxaoM 3Tanc noucka BEINOTHAETCS
ouepeIHOM HAWTYYIIMA U3 JOCTYNHLIX NepexoaoB. g ynoOcTBa CpaBHEHHUs MPOrpaMma
18.6 HamucaHa, HACKOJBKO 3TO OK23a°10Ch BO3MOXHBIM, B CTHIE IporpaMmsbl 18.4 1714
NOKWCKA METOJIOM «IOABEM HA XOIM».

Ha kaxzoMm 3Tame Noucka paccMaTpuBaeTCs He OJWH, a MHOXECTBO BO3MOXHBIX
nepexoaos. OO0 3TOM CBUIETENBCTBYeT MHOXECTBEHHOE YHUCIIO UMEH NpPeauKaToB updates
U legals. Tak, ¢ noMollbIo npeaukata legals (States,Stares! ) npoussonutes GpunbTpanus



initial_state(tree,a). value(a,0). final_state(j).

move(a,b). value(b, 1). move(c, g). value(g, 6).
move(a,c). value(c, 5). move(d,j). value(j,9).
move(d,d). value(d. 7). move(e,k). value(k, 1).
move(a,e). value(e,2). move(f, h). value(h, 3).
move(c,f). value(f,4). move(f,i). value(i,2).

IMporpamata 18,5, TeCTOBBIE T4AHHBIEC.

solve best ( Frontier, History, Moves) «—

Moves 110C/IC/IOBATETBHOCTh NIEPCXOHOB I.18 JOCTHXEHHSA UCKOMOTO KOHEYHOTO COCTOS-
HUfl U3 HAY4AIbHOTO COCTOSIHUA. Frontier COOEPXUT MNO,LIEKALIME PACCMOTPEHUIO TEKYIIME
cocTosiHuA. History COMEP)UT paHEe NPONUIEHHBIC COCTOAHUSA.

solve_best ([state(State, Path, Value) | Frontier], History, Moves) «
final state(State),reverse(Path, Moves).
solve_best([state(State, Path, Value) | Frontier], History, Final Path) «
set of(M,move(State, M), Moves),
updates(Moves, Path, State, States),
legals(States,States!),
news(States], History, States2),
cvaluates(States2, Values),
inserts(Values, Frontier, Frontierl),
solve_best (Frontierl,)[State | History], Final Path).

updates(Moves, Path,State, States) «
States- CNMCOK BO3MOXHBIX COCTOAHUMA, HOCTHXUMBIX M3 TEKYIIEr0o CcOCTOAHMA State,
COTJIACOBAHHBIN CO CITMCKOM BO3MOXHBIX nepexofos Moves. Path —nyTe u3 masansHoro
COCTOAHMA K COCTOAHMIO State.

updates([M | Ms], Path,S,[(S1,[M | Path])|Ss]) «
update(S,M,S1), updates(Ms,Path,S,Ss).

updates([ ],Path,State,[ ).

legals (States,States!)
States! - NOAMHOXECTBO CMHCKA NONMYCTHMBIX COCTOSIHUM States.

legals([(S,P)| States], [(S,P) | Statesi]) «
legal(8), legals(States, States1).
legals([(S,P)| States],States]) «
not legal(S), legals(States,Statesl).

legals(C 1.[ ).

news ( States, History,Statesl) «
States cnucok cocTosaHMIA U3 Stares, He BXOAAUIMX B cnucok History.

news([(S,P)| States], History, States]) «
member (S, History),news(States,History,States1).

news([(S,P)| States], History, [(S,P) | States1]) «
not member (S, History), news(States, History, Statesl).
news([ ],History,[ J).

evaluates (States,Value ) «
Values --cnucok HaGOpoB K3 States, pacllKMPEHHBIX ONCHKAME COCTOSHMI.

evaluates([(S,P)| States], [state(S,P, V)| Values]) —
value(S, V), evaluates(States, Values).
evaluates([ 1,[ 1)

ITporpamma 18.6. ba3zoBas nporpamma Ofs peUICHHA 33024y IOMCK4 METO/IOM «CHA4ana -
JIYYLIHA».



inserts ( States, Frontier, Frontierl ) «
Frontier! pe3yanTaT BKTHOHCHHUS COCTOAHMH Srates B Tekyliyiwo rpauuny Frontier,

inserts([ Value | Values], Frontier, Frontier |} «-
msert(Value, Frontier, Frontier0),
inserts{Vatues. Frontier(), Frontier!).
inserts([ ].Frontier. Frontier).

insert(State.[ ],State]).
insert(State.[Statel | States], State,[ Statel | States]) «
less than(Statel.State).
msert(State,[ Statel | States],[Statc | States]) «—
cquals(State,Statel).
insert(State,[ Statel | States],[Statel | States]]) «
less than(State,Statel),insert(State,States, States!).

equals(state(S, P, V).state(S, P1.V)).
less than(state(SEHP1, Vi), state(S2,P2,V2)) « S1 # S2, VI < V2,

lMporpamma 18.6. (I1ponomxkennue).

solve best (Frontier, History, Motes) «
Moves - noci1e10BaTeILHOCTh NICPEXO0B JUTA JIOCTHKCHHS UCKOMOI'O KOHCUHOT O COCTOS-
HUS U3 HAYANKHOIO COCTOSHUA. Frontier COACPXRUT TEKVIIUC COCTOAHMS, MOAICKAIIME pac-
CMOTPCHHIO. History COACPXKUT paree NPOH/ICHHBIE COCTOSHUS.

solve best([state(State, Path, Value) | Frontier], History, Moves) «
final staie(State),reverse(Paih,[ ],Moves).

solve best([state(State, Path, Value) | Frontier |, History, Final Path) «
sel of(M,move(State, M), Moves),
update fronticr(Moves,Staie, Path, History, Frontier, Frontierl),
solve best(Frontier],[State| History], Final Path).

update frontier([M | Ms],State, Path, History . F.F1) «

update(State, M, Statel),

legal(Statel),

value(Statel, Value),

not member(Statel, History),

insert((Statel,[M | Path], Value), F,F0),

update fronticr(Ms,State, Path, History, FO,F1).
update frontier(| 1.S,P.H.F.F).

insert(State. Froniier, Frontierl) « Cm. nporpammy 18.6.

MporpamMa 18.7. bonce sddexTuRHas 6a3oBas mporpaMMa s penliendst 33144l HOUCKA
MCTO/IOM «CHAYA1a  JIYUIHHiA»,

MHOXKCCTBA MOCJCAYIOHIMX COCTOSHUIL MyTeM HMX [IPOBEPKM HAa COOTRETCTBUE Orpa-
nuucHUsM 3anaud. OJIMH W3 HEAOCTATKOB A1IOpPUTMa HIOMCKA B ILHPUNY (a clleJ0BATEb-
HO, M MOUCKA «CHAuATA JIYyMIMiA») 3aKkTrouactess B HeyA0OCTBe BLIMUCICHUS [IpOlarae-
Moro nytu. Kakiloe cocTosHHe A0.1KHO ObITh SIBHO 3alIOMHCHO BMeCTC ¢ NPOHICHHBIM
nyTeM. 3Ta ocOOCHHOCTbL OTpaXeHna B MporpamMme.

[Mporpamma [8.6 orTecTUpOBAHA Ha JIAHMIIBIX, COJepXaluuxca B nporpamme 18.5;
NOPSAOK TMPOXOXKIACHUA BEPIUMH 34ech TOT Xe€, YTO M B CHy4dae MPUMCHEHUS METOAA
«IMOABEM HA XOJIM»,

B nporpamme 18.6 xaxabiii 1mar mpoiecca BeinodHgercs sisuo. Ha npaktuke npo-
IrpaMMy MOXHO clie1aTb 0o:1ee ek TUuBHOM, 00beMHAS HekoTOopbic 1uard. Hanpumep,
npy GUIBTPALMU CIEHEPHUPOBAHHBIX COCTOSHUI MOXHO [POU3BOAUTHL OJHOBPEMEHHYIO
[IPOBEPKY HOBU3HbLI M JIONYCTUMOCTHU COCTOSHMS, 4TO NMO3BoNsget 00xoauThes 6e3 obpa-



J0BAHUSA OPOMEXKYTOUHBLIX CTPYKTYp AauHbiX. [Mporpamma 8.7 uamocTpupyer HACH
00BCAUHEHUS BCCX IIPOBCPOK B OO npoucaype update frontier.

Ynpaxnennn k paza. 18.1

. Tlepeseaaiite nporpaMMy LIS 3d44M O KYBIUMHAX, OCHOBBIBASCH HA LIBYX ONEPAIMSX
CHAIOJIHUThL W LCPCINTBY.

2. Hanwiwie upoipamMmy U PCHICHHS 33,444 O MUCCHOHCPAX W katiHMOalax, koropas
hopMyIUpyCTCs CACAYHOMIM 06pazoM:

Tpu MuccHoHepd W ipy KAHHAOAIA HAXoasTes wa ickom Oepery pekn. 3jiech ke HeGoabinas
10K, BMEHLtoIas He 0oliee L1Byx destosek. Bee xoirsit nepebparhest Ha apyroil Geper. Feom Ha
KAKOM-MB0 Oepery MUCCHOHCPOB OKaxke e O0ibile. YeM KanHuOANoB, TO MHUCCHOHCPb obpatsT
KaHHUOWR0B B CcBOK Bepy. HAHITN MOCICIOBATEILHOCTL C3A0K, {APAHTHPYHOIEY GC30MECHOCTD
MUCCHOHEPAM W CBODO,IY BCPOUCHOBCIHAHUS KAliHHOA M.

3. Hare pesuusrix viyxci (). Avrojicun, 1917).

Bo BpeMS HABOJIHCHHUS OATH CYMPYXECKUX AP OKA3WIACh OTPEIAHHLIMH OT CYuIn Bo/od. B nx
pacnopsxRenun ObL1d O/HA J0AKA, KOTOPiHS MOIT1d O/IHOBPEMCHHO BMCUINTL 10.1LKO TPEX HC10BCK.
Kaxciplid cynpyr Oblil HACTOABLKO PCBHHUB, 4TO HE MOI NO3BOIMI b CROCH CYNPYIC RAXOAMTHCT B JIQJIKC
WM Ha C1000M Bepery ¢ JIpYrHM MYWUUHOR (MM MYXKUMHAME) B clo o1y tershe. Halmn cnoco
HCPCHIPUBHTL Ha CYILIY FTUX MYXKHUH U UX XKCH B HCJIOCTH U COXPAHOCTH

4. ITo anaztorun ¢ nporpamvoit 18.1 pa3paboraire Ba30BYH IPOIPAMMY LIS PECUICHAS 3a/1a4
MCTOAOM IOUCKA B UIMPUHY. OCHOBBKIBAACL HA uporpaMmax pasi. 17.2.

5. Mcnodmsyidre paspaboraHuyto BaMH 04a30BYIO LIPOIPAMMY [LIH PCHICHUS TOIOBOIIOMKH ©
BOCBEMA Gepisix. HalluTe noaxoasuyo ouesounyo GyHKIH.

18.2. Urposbie nepeBbsi HOUCKA

Y1o HPOUCXOAMT, KOIZld Mbl MIPACM B KaKylo-HuOyib urpy? MIpa Hauduacrcs,
HAIIPUMED, ¢ PUCCTAHOBKH [HAXMATHBIX GUIYD, Cilddd Kap'l, paclipeIe.1cCHUI CIIMYCK W T. 1.
Peruus, KTO HauHCT UIPY, HIPOKH JICAAKOT Xoibl 110 ouepedd. Tlocde Kax/joro xoad
NO3UIIMS UI'PBL COOTBCTCTBEHHO OOHOBAACTCS.

TIpeBpaTM 3TO TYMAHHOE OIIMCAHUC B IPOCTYIO O4A30BYIO IPOIpaMMy urpsl. [lpejuno-
KEHHEM BEPXHCIO YPOBHS OyileT:

urparh (Mt pa.Pesyibiar) «
naunmasuposats (Mrpa, IMosunns. Mirpok),

oroOpasu b (TMosums, Urpok),
nrpars (1osunms, M pox, Pesyibrar).

Mpenvkart wnuyuaesuposanio ( Hepa, Hosuyus, Hepoxk ) onpefeiiseT HAMAIbHYIO NO3UIUIO
o3y vrpsl Hepa v urpoka Hepox, HIUYMHAIOUICTO UIPY.

“I'pﬂ MPEACTABAACTCA NMOCTIC/10BATCILHOCTLIO LIIATOB, K4KAbIA U3 KOTODBIX COCTOUT B
BHIOOpPE MIPOKOM XO0/d, BBIMOJIHCHHM XOA4 W ONPCHCICHUM UIPOKA, KOTOPbIH MOJIkKeEH
BLIOOIHATH cagjiytouinid xoa. [Tosyromy 6osice ToMHOC OIMCAHUC jlaeT IPOUEAYpa uepams,
HMEIOLIAS TPU APrYMEH14: IO3MIMUS HUIPbl, UI'POK, BbINOJHAKONMMIE X0, U KOHEYHBIH
peyibrart. [Ipd yTOM YAOOHO OT/IEMTL BLIOOP XOUU 8biOpaims Xod/3 0T €0 BLINOTHEHUS
x00ume/3. QcrabHble NPCAUKATLI B NPCACTABICHHOM HHUXC IPCATIONKEHUH CIykKaT /L5
OTOOPAKCHUS COCTOSHUS UI'PbI M OTIPEACICHUS UI'POKA, BLIHOTHAKOLUCIO CIS/TYFOLIMNA X0/

uepanin ( Hosuyua, Hepor, Pesy wmam ) -
BRIOpaTHL. X0 (Tlonims, Urpok. Xo),
x0T h (Xo Hosmuna [osuuus 1),
ot1o0pants mpy (Mosnuus 1, Mipok),
caeitytonit nepok (Mrpox, Mipokl),
Lonipa ek (Moswausi L, Mrpok . Pesy.abrar).

MNporpamma 8.8 onpejieaseT J0IHYECKYIO OCHOBY HI'POBBIX IIporpaMm. Mcnoaabsys ee
JUTS. HENUCAHUS 1POIPAMM  KOHKPETHBIX HIP, CAEJIYCT COCPEAOTOYMTh BHUMAHUC Ha



