
Àâòîð êîíñïåêòà: Äìèòðèé Êàðèõ (karikh.d@gmail.com), ãðóïïà ÈÊÌÎ-05-18

Ó÷åáà/Ìàãèñòðàòóðà/1 êóðñ 1 ñåìåñòð/Êîíñïåêòû/"geometry.cfg
Ó÷åáà/Ìàãèñòðàòóðà/1 êóðñ 1 ñåìåñòð/Êîíñïåêòû/"bblopts.cfg Ó÷åáà/Ìàãèñòðàòóðà/1
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Ó÷åáà/Ìàãèñòðàòóðà/1 êóðñ 1 ñåìåñòð/Êîíñïåêòû/"russian.cfg
Ó÷åáà/Ìàãèñòðàòóðà/1 êóðñ 1 ñåìåñòð/Êîíñïåêòû/"epstopdf.cfg

1



Àâòîð êîíñïåêòà: Äìèòðèé Êàðèõ (karikh.d@gmail.com), ãðóïïà ÈÊÌÎ-05-18

Çàíÿòèå 1 (6.09.18)

1. Ïðåïîäàâàòåëü: Ñìîëüÿíèíîâà Âàëåðèÿ Àïîëëîíîâíà <valerysmol@mail.ru>;

2. Ïåðâûå 3 ëåêöèè � äëÿ òåõ, ó êîãî íå áûëî ÈÈ äî ýòîãî;

3. Ëèòåðàòóðà:

(a) Ìàðêîâ Â.Í. � Ñîâðåìåííîå ëîãè÷åñêîå ïðîãðàììèðîâàíèå íà ÿçûêå
Visual Prolog 7.5 (ó÷åáíèê);

(b) Ìàéêîâ Ê., Öóêàíîâ Í. � Òåõíîëîãèÿ ðàçðàáîòêè ýêñïåðòíûõ ñèñòåì
íà ÿçûêå Visual Prolog 7.5 (ó÷åáíîå ïîñîáèå);

(c) Áðàòêî È. � Àëãîðèòìû èñêóññòâåííîãî èíòåëëåêòà íà ÿçûêå Ïðîëîã;

(d) Êî÷óêîâ, Àäàìåíêî � Visual Prolog 5.2;

4. Ïåðâàÿ ïîëîâèíà ñåìåñòðà: Âûáðàòü îäíó çàäà÷ó èç ïåðå÷èñëåííûõ êíèã,
èçó÷èòü å¼ è ñäåëàòü äîêëàä äëÿ ãðóïïû;

(a) ×åðåç 2 íåäåëè âûáðàòü êîíêðåòíóþ çàäà÷ó (äîêëàäû ïîòîì);

Çàíÿòèå 2 (20.09.18)

1. Èíòåëëåêò � ñïîñîáíîñòü ÷åëîâåêà ê ëîãè÷åñêèì ðàññóæäåíèÿì;

2. Ñèñòåìà èñêóññòâåííîãî èíòåëëåêòà (ÑÈÈ) � ïðîãðàììíî-èíñòðóìåí-
òàëüíûé êîìïëåêñ, ìîäåëèðóþùèé ìåòàïðîöåäóðû (ìåõàíèçìû) ÷åëîâå÷å-
ñêîãî ìûøëåíèÿ;

3. Ìåòàïðîöåäóðû:

(a) ïðèîáðåòåíèå çíàíèé

(b) ïðåäñòàâëåíèå çíàíèé

(c) îáðàáîòêà çíàíèé � ëîãè÷åñêèå ðàññóæäåíèÿ (ëîãè÷åñêèé âûâîä) ñ
öåëüþ:

i. ïðèíÿòèÿ ðåøåíèé

ii. ïîëó÷åíèÿ íîâûõ çíàíèé

4. Ñ òî÷êè çðåíèè ÑÈÈ çíàíèå ðàññìàòðèâàåòñÿ êàê áîëåå ñëîæíàÿ ñòðóê-
òóðà äàííûõ.
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Àâòîð êîíñïåêòà: Äìèòðèé Êàðèõ (karikh.d@gmail.com), ãðóïïà ÈÊÌÎ-05-18

Ëåêöèÿ 1 (26.09.18)

1. Íàïðàâëåíèÿ ÈÈ

(a) Íåéðîêèáåðíåòèêà

i. Íåéðîñåòè: êëàññèôèêàöèÿ, ðàñïîçíàâàíèå îáðàçîâ

A. + Îáó÷àåìûå

B. � Ãðîìîçäêèå

(b) Ñèìâîëüíàÿ êèáåðíåòèêà: ÷àò-áîòû, îíòîëîãèè

i. Ìîäåëè ïðåäñòàâëåíèÿ çíàíèé

(c) Ýâîëþöèîííàÿ êèáåðíåòèêà

i. Ãåíåòè÷åñêèå àëãîðèòìû

(d) Ðàñïðåäåë¼ííûé ÈÈ: îíòîëîãèè

i. Ìíîãîàãåíòíûå ñèñòåìû (ÌÀÑ)

Ìîäåëè ïðåäñòàâëåíèÿ çíàíèé è ïàðàäèãìû ïðîãðàììèðîâàíèÿ

1. Ôîðìàëüíûå

(a) Ëîãè÷åñêèå

i. èñ÷èñëåíèå âûñêàçûâàíèé

ii. èñ÷èñëåíèå ïðåäèêàòîâ

A. Ëîãè÷åñêîå ïðîãðàììèðîâàíèå (äåêëàðàòèâíîå): Prolog

(b) Ëîãèêî-ìàòåìàòè÷åñêèå

i. Ôóíêöèîíàëüíîå ïðîãðàììèðîâàíèå (äåêëàðàòèâíîå): Lisp, Haskell,
f#, Erlang

A. λ-èñ÷èñëåíèå

B. Àëãåáðà ñïèñêîâ

C. Òåîðèÿ ðåêóðñèâíûõ ôóíêöèé

ii. Äåñêðèïöèîííàÿ ëîãèêà

A. Îíòîëîãèè: Proteje

iii. Íå÷åòêàÿ ëîãèêà (Òåîðèÿ íå÷åòêèõ ìíîæåñòâ)

A. Èíñòðóìåíòàëüíûå ýêñïåðòíûå ñèñòåìû: Clips

2. Íåôîðìàëüíûå

(a) Èíñòðóìåíòàëüíûå ýêñïåðòíûå ñèñòåìû: Clips
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Àâòîð êîíñïåêòà: Äìèòðèé Êàðèõ (karikh.d@gmail.com), ãðóïïà ÈÊÌÎ-05-18

i. Ôðåéìû

A. Îáúåêòíî-îðèåíòèðîâàííàÿ ïàðàäèãìà ïðîãðàììèðîâàíèÿ
(èìïåðàòèâíàÿ): Smalltalk, Object Pascal, C++, C#, Java, Python

B. Îíòîëîãèè: Proteje

ii. Ñåìàíòè÷åñêèå ñåòè

A. Îíòîëîãèè: Proteje

iii. Ïðîäóêöèîííàÿ ìîäåëü

Ëåêöèÿ 3 (4.10.18)

1. Êîíöåïòóàëüíàÿ ìîäåëü ïðåäìåòíîé îáëàñòè (ÊÌÏðÎ) � ñèñòåìà âçàè-
ìîñâÿçàííûõ ïîíÿòèé, îòíîøåíèÿ ìåæäó êîòîðûìè ðàñêðûâàþò ñìûñë
(ñîäåðæàíèå) äàííûõ ïîíÿòèé.

(a) Êîíöåïòóàëèçàöèÿ � íà÷àëüíûé ýòàï ñîçäàíèÿ ïðîãðàììû

(b) ÊÌÏðÎ =< X,C,R,G, V >

i. G � ìíîæåñòâî îïåðàöèé, ðàñêðûâàåòñÿ ÷åðåç X

ii. X � ìíîæåñòâî îáúåêòîâ, ðàñêðûâàåòñÿ ÷åðåç C è R

iii. C � ìíîæåñòâî ñâîéñòâ, ðàñêðûâàåòñÿ ÷åðåç V
R � ìíîæåñòâî îòíîøåíèé, ðàñêðûâàåòñÿ ÷åðåç V

iv. V � ìíîæåñòâî çíà÷åíèé ñâîéñòâ è îòíîøåíèé

(c) Ôàêò � çíà÷åíèå ñâîéñòâà èëè îòíîøåíèÿ, ìèíèìàëüíàÿ åäèíèöà çíà-
íèÿ

(d) Ñèòóàöèÿ (ñîñòîÿíèå) � ñîâîêóïíîñòü ôàêòîâ

2. Ïîíÿòèå (èìÿ, ñèìâîë, çíàê)

(a) Êîíöåïò (ñîäåðæàíèå, ñìûñë)

(b) Äåíîòàò (îáúåì ïîíÿòèÿ)

(c) Ïðàìàòèêà (èñïîëüçîâàíèå ïîíÿòèÿ)

3. Ôðàãìåíò ïðîñòðàíñòâà ñîñòîÿíèé

4. Ìåòîäèêà àíàëèçà êîíöåïòóàëüíûõ ñòðóêòóð äåéñòâèé
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Àâòîð êîíñïåêòà: Äìèòðèé Êàðèõ (karikh.d@gmail.com), ãðóïïà ÈÊÌÎ-05-18

Ëåêöèÿ 4 (10.10.18)

Êàëüêóëÿòîð

implement main

open core, console

class predicates

calk: (real, char, real, real[out])determ.

ðåøåíèå: ()determ.

êîíåö: ().

clauses

calc(A,'+',B,A+B).

calc(A,'-',B,A-B).

calc(A,'*',B,A*B).

calc(A,'/',B,A/B).

ðåøåíèå():-

write("Ââåäèòå ÷èñëî A: "),

A = read(),

write("Ââåäèòå äåéñòâèå: "),

clearInput(),

D = readChar(),

write("Ââåäèòå ÷èñëî B: "),

B = read(),

calc(A,D,B,Z),

write("Îòâåò: ", Z).

êîíåö():-

write("Äëÿ ïðîäîëæåíèÿ ââåäèòå Y, äëÿ âûõîäà �- N"),

clearInput(),

x = readChar(),

if x = 'Y' then

write("Ïðîäîëæàåì"),

nl,

clearInput(),

run()
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Àâòîð êîíñïåêòà: Äìèòðèé Êàðèõ (karikh.d@gmail.com), ãðóïïà ÈÊÌÎ-05-18

else

write("Âûõîä"),

nl

endif

run():-

init(),

ðåøåíèå(),

nl,

êîíåö(),

!

or

write("Ïðîâåðüòå ââîä äàííûõ"),

nl,

êîíåö,

_ = readChar().

end implement main

goal

mainExe::run(main::run).

Òðàíñëèòåðàöèÿ

implement main

open core, console, string, list

class facts

çàìåíà: (char Ðóñ, string Àíã).

clauses

çàìåíà('à', "a").

...

çàìåíà('õ', "kh").

çàìåíà('ü', "").

run():-

S = "Ïðèâåò!",

L = toCharList(toLowerCase(s)),

F = {(v) = Q:-çàìåíà(V,Q),!; Q = charToString(u)},

L1 = [F(V) | V in L],
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Àâòîð êîíñïåêòà: Äìèòðèé Êàðèõ (karikh.d@gmail.com), ãðóïïà ÈÊÌÎ-05-18

write(concatList(L1)),

_ = readChar().

end implement main

console::run(main::run)

Ëåêöèÿ 5 (18.10.18)

Ðèñ. 1: 0. Êîðíåâàÿ ñõåìà

• Äåéñòâèÿ

1. Êîøêà: Ïîïðîñèòü åñòü

2. Õîçÿèí: Ïðèãîòîâèòü åäó

3. Õîçÿèí: Ïîëîæèòü åäó â ìèñêó
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Àâòîð êîíñïåêòà: Äìèòðèé Êàðèõ (karikh.d@gmail.com), ãðóïïà ÈÊÌÎ-05-18

Ðèñ. 2: Äåéñòâèå 1

• Äåéñòâèÿ:

1. Êîøêà: Ïîäîéòè ê ìèñêå

Ëåêöèÿ 6 (21.11.18)

Êðàñíî-÷åðíûå äåðåâüÿ

implement main

open core, console, redBlackTree

class predicates

toTree: (E*, tree{E,unsigned}, tree{E,unsigned} [out]).

clauses

toTree([A|L[,T,T0):-

(I = tryLookUp(T,A)

and T1 = insert(T,A,I+1)

or T1 = insert(T,A,1)),

!,

toTree([],T,T).

toTree([],T,T).

rnu():-
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Àâòîð êîíñïåêòà: Äìèòðèé Êàðèõ (karikh.d@gmail.com), ãðóïïà ÈÊÌÎ-05-18

L = [7,8,10,8,7,8,10,8],

T = emptyUnique(),

toTree(L,T,T1),

write([ Tuple || Tuple = getAll_nd(T1) ]),

nl,

L1 = ["wow", "eh", "h", "eh", "wow"],

T2 = emptyUnique(),

toTree(L1, T2, T3),

write([ Tuple || Tuple = getAll_nd(T3) ]),

nl,

_ = readline().

Çàíÿòèå (27.12.18)

1. Âûñêàçûâàíèå � åñòåñòâåííîå ÿçûêîâîå óòâåðæäåíèå î çíà÷åíèè êàêîãî-
ëèáî ôàêòà ïðåäìåòíîé îáëàñòè çàäà÷è.

2. Ôàêò � îäíî ñâîéñòâî èëè îäíî îòíîøåíèå ìåæäó îáúåêòàìè.

3. Âûïèñàòü èç ñõåìû

(a) X = {Çàâîä, Ìèíèñòåðñòâî, Ðàêåòà, ...} // Èç îâàëîâ

(b) C(Ðàêåòà) = {ñîçäàíà} // Ñâîéñòâà

(c) V(Ñîçäàíà) = {è,ë} // Çíà÷åíèÿ (ïðèìåð, íå òðåáóåòñÿ äëÿ ëîãè÷å-
ñêèõ ñâîéñòâ)

(d) R(Ðàêåòà) = {Íà(Êîñìîäðîì)} // Îòíîøåíèÿ

(e) R(Ìèíèñòåðñòâî) = {Íóæäàåòñÿ(Ðàêåòà), Çàïðîñèëî(Çàâîä,Ðàêåòà)}

4. Ôàêòû

(a) Ðàêåòà ñîçäàíà

(b) Áëîêè � ÷àñòè ðàêåòû

(c) Áëîêè óñòàíîâëåíû íà êàðêàñ

(d) Êàðêàñ � ÷àñòü ðàêåòû

(e) Ðàêåòà íà êîñìîäðîìå

(f) Ìèíèñòåðñòâî çàïðîñèëî ðàêåòó ó çàâîäà

5. Àêñèîìû
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Àâòîð êîíñïåêòà: Äìèòðèé Êàðèõ (karikh.d@gmail.com), ãðóïïà ÈÊÌÎ-05-18

(a) a→ b
∧
c
∧
d
∧
f
∧
e

(b) c→ f

(c) e→ c

6. Ïðåäèêàòû � ëîãè÷åñêàÿ ôîðìóëà/êîíñòðóêöèÿ/ñòðóêòóðà, îïèñûâàþùàÿ
îòíîøåíèå ìåæäó êàêèìè-ëèáî ïîíÿòèÿìè ïðåäìåòíîé îáëàñòè. Êàæäûé
ïðåäèêàò îïèñûâàåò ôàêò ÷åðåç îòíîøåíèÿ.

(a) Êâàíòîðû

i. ∀x∀y[Ñîçäàë(y, x)→ Çàïðîñèëî(Ìèíèñòåðñòâî, y, x)]

A. x � ðàêåòà

B. y � çàâîä

ii. ∃x∃y[Çàïðîñèëî(Ìèíèñòåðñòâî, y, x)]

(b) Íà(ðàêåòà,êîñìîäðîì) � îòíîøåíèå

i. Íà � ïðåäèêàòíàÿ êîíñòàíòà

ii. Ðàêåòà, êîñìîäðîì � òåðìû

(c) Ñîçäàíà(ðàêåòà) � ñâîéñòâî

(d) Ñîñòîÿíèå(ðàêåòà, ñîçäàíà) � òîæå ñâîéñòâî (íå îòëè÷àåòñÿ îò îòíî-
øåíèÿ)
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