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Mporpamma ancumnnuubl "dunsard n aHanns anroputmos”; 02.04.02 "®yHaameHTanbHas nHgopmaTnka n MHPOPMaLIMOHHbIE TEXHONOrUN".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuubl "dunsard n aHanns anroputmos”; 02.04.02 "®yHaameHTanbHas nHgopmaTnka n MHPOPMaLIMOHHbIE TEXHONOrUN".

Mporpammy omucuunnuHel paspabotan(a)(n) LoueHT, K.H. (poueHT) Byxapaes H.P. (kadpenpa TexHonorui
nporpaMMrMpoBaHusl, oTaeneHne oyHgamMmeHTanbHoOM MHAPOPMaTUKN U MHAPOPMALMOHHbBIX TEXHONOMNI),
boukharay@gmail.com

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OriK-1 CnocobeH HaxoanTb, OOPMYIMPOBATh U pelaTtb akTyanbHble Npodnembl
NpuKnagHoi MateMaTukm, oyHOaMeHTanbHOW MHZOPMATMKU N MHCDOPMALIMOHHbIX
TeXHONOorumn
Orik-3 CnocobeH NpoBoaMTbL aHaNM3 MaTeMaTu4eckmx Momenei, cosnaeaTb

WHHOBAUWOHHbIE METObl PELEeHNA NPUKIaaHbIX 3a4a4 NPodeccuoHanbHom
[nesTenbHoCTV B 06nacTy MHMPOpPMaTNKM N MaTEMATUYECKOro MOLENNPOBaHNS

YK-1 CnocobeH OCylLeCcTBAATb KPUTUYECKUIA aHanu3 NpobneMHbIX cuTyaunii Ha OCHOBE
CUCTEMHOrO Noaxona, BolpabatbiBaTb CTPATErMio AENCTBUIA

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

BaszoBble MpMHLUWMbI, OCHOBHbBIE MOHATWSA 1 pe3ynbTaTbl TEOPUM anropuTMOB
JonxeH ymeTb:

rlpMMeHFITb OCBO€EHHble B KypCe 3HaHW1A B MOCTAHOBKE M pelleHn 3ana4y mateMmatn4eckoro monenmpoBaHuA,
BKNo4Yasa 3anavn aHannsa n npoekTupoBaHnsa NnporpaMMHbIX CUCTEM

JlonxeH BnageTb:
TepMrHONOrnen n OCHOBHLIMM METOLAMW TEOPUM anropuTMOB
JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb:!

,D,eMOHCTpVIpOBaTb cBoboHOE BnageHne NOHSATUNHBLIM annapatoMm u mMeTomonorven Teopun. [fOTOBHOCTb NPUMEHATb
nony4yeHHble 3HaHUA B pelleHnin 3ana4 MateMaTtnyeckoro MmogennposaHud, Bknoyasa 3agayn pa3pa60TK|/|
NporpamMMHbIX CUCTEM, a TakXe

OMMK-1 CnocobeH HaxoanTb, (POPMYIMPOBATL U pPewaTb akTyanbHble NPobneMbl NPUKNALHON MaTeMaTHKW,
doyHOaMeHTanbHoOM MHAOPMATUKN 1 MHADOPMALIMOHHbIX TEXHOSIOTNIA;

OlK-2 CnocobeH NPUMEHSTb KOMMbIOTEPHBIE/CYNEePKOMMbIOTEPHBLIE METOLbI, COBPEMEHHOE MPOrpaMMHoe
obecneyeHue (B TOM YMCNE OTEHECTBEHHOro NPON3BOACTBA) NS PELeHUs 3aaa4 NPOJIECCHOHANBbHON AesATeNbHOCTY;

OTlK-3 CrnocobeH NpoBOANTL aHANM3 MaTeEMaTUYECKNX MOLENE, co34aBaTbh MHHOBALMOHHbBIE METOAbI PELIEHNS
NpUKNagHbIX 3a4a4 NPOHECCMOHANBHON feATENBHOCTU B 06nacT MHCDOPMATVKM U MaTEMaTUYECKOrO
MOLENMPOBaHWS;

YK-1 CnocobeH ocyllecTBNsATb KPUTUYECKUIA aHanma npobneMHbIX CMTyaumin Ha OCHOBE CUCTEMHOrO Noaxoaa,
BblpabaTbiBaTb CTPATErio NENCTBINA.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "51.0.07 OucumnnunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBHOA
0bpasosatenbHol nporpammbl 02.04.02 "dyHaameHTanbHas UHpopMaTmka 1 MHOPMaLMoHHble TexHonorum (Hayka o
JaHHbIX)" 1 OTHOCKTCS K 0653aTENbHBIM LUCLUMINHAM.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 5 3aueTHbix(ble) eamHuL(bl) Ha 180 yaca(os).
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KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuun - 18 yaca(oB), npakTuyeckme 3aHsTUs - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocrTositenbHasi pabota - 108 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNNHBI: 3K3amMeH B 1 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspnenbl AucUUnInHbI / UX TPyA0EMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. What maths is for?
1.|Mathematics as a modelling 1 2 2 0 10
language.
Tema 2. Models of computability.
2. Church-Turing thesis 1 4 4 0 20
Tema 3. Programs as data/ Effective
8. enumerations. 1 4 4 0 20
4.|Tema 4. Undecidability. 1 4 4 0 20
Tema 5. Applications in software
5 engineering. 1 4 4 0 38
Toro 18 18 0 108

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. What maths is for? Mathematics as a modelling language.

Prehistory: algorithm as an intuitive notion of effective reliable method.Mathematical analyses of nature. Problem of
foundations - crisis of mathematics of 19th century. Non standard theories - non Euclidian geometry. Notion of
mathematical model. Plan of salvation -set theory and mathematical logic. Main concepts and results.

Tema 2. Models of computability. Church-Turing thesis

Behaviorism as new methodology of science to describe really complex objects. Black box metaphore. Mathematical
models- finite automata and Turing machine. Program schemes. Primitive and partially recursive functions.
Church-Turing thesis argumentation. Proofs based on the Church-Turing thesis. Agreements for the course.

Tema 3. Programs as data/ Effective enumerations.

Duak nature of progrms - programs as input and output data. Gédel numbering of programs and computable functions.
Idea of program generation/ Parametrization theorem. What is computer? Model of programmable machine. Universal
function theorem. Whats is program execution? Normal form theorem. Remarks on stronger versions - Mtyasevich
theorem.

Tewma 4. Undecidability.

What can be called a natural problems usually appeared in practice? What natural problems are unsolvable? The
diagonal method. Decidable and semi-decidable problems, recursive and enumerable sets. Creativesets. Reducibility
method. Syntax and semantics ? Rice theorem. Remarks on reducibility - m-reducubulity and relative computation.

Tewma 5. Applications in software engineering.

"Programming in large" - where notion of algorithm has gone? Overview of program specification and correctness proof
developement. Evolution of notion of program developement life cycle. Theory and practice of program specification -
incremental iterative program developement. Scenarious and use cases.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyaowmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

Nigel Cutland. Computability: An Introduction to Recursive Function Theory. -
http://poincare.matf.bg.ac.rs/~zarkom/Book_Math__ Cutland_Computability.pdfComputability: An Introduction to
Recursive Function Theory

Problems in Set Theory, Mathematical Logic and the Theory of Algorithms -
https://books.google.ru/books/about/Problems_in_Set_Theory Mathematical_Logi.html?id=zPLjjju1C9AC&redir_esc=y

Theory of Recursive Functions and Effective Computability -
https://www.amazon.com/Theory-Recursive-Functions-Effective-Computability/dp/0262680521

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHble
cpencTea TeKylwero KoOHTponda n oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B doHae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLUIA NNaHMPYEMBIM pedynbTataM 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIWIA;

- MexaHu3M (OopMUPOBaHNS OLIEHKW MO ANCUMNAVHE (MOZYNio);

- onMcaHve nopsaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEHOYHOro CpeacTsa;

- cooep>XxaHune OLUeHO4YHbIX CpencTs, BK4Yas TpGéOBaHVIﬂ, npenbsBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

@DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HE06X0AMMON OIS OCBOEHUS OUCLUNIMHBI (MOAyNst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHa 0by4atoWwmnMcs B OOHOM U3 ABYX BapuaHToB (MM60 B 060UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 sk3eMnngapa) Kaxooro u3 n3gaHunini OCHOBHOWM nMTepaTypbl n He MeHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OOMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 Kk paboyeli nporpamMmme AnCUMNAMHBL. OH NOANEXUT OGHOBNEHMIO NPV U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMn sanekTPOHHbIX U3OAHWA U NPU N3MEHeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNMIUHBI (MOaYIIs)

Hartley Rogers -Theory of Recursive Functions and Effective Computability; MIT Press (April 22, 1987);ISBN-10:
0262680521, ISBN-13: 978-0262680523 -
https://www.amazon.com/Theory-Recursive-Functions-Effective-Computability/dp/0262680521
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I.Lavrov, L.Maximova - Exercises on set theory, mathematical logic and algorithms theory, Fizmatlit Publishing, ISBN
5-9221-0026-2, 2004 -
https://books.google.ru/books/about/Problems_in_Set_Theory_Mathematical_Logi.html?id=zPLjjju1C9AC&redir_esc=y

Nigel Catland - Computability: An Introduction to Recursive Function Theory, Cambridge University Press; 1980 -
http://poincare.matf.bg.ac.rs/~zarkom/Book_Math__Cutland_Computability.pdf

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHoaLumm

nekumnmn Students are expected to know and freely use general mathematical notions and methods at the
secondary school level.

Initial acquaintance with basic concepts of set theory and formal logic is highly desirable.

Use R. Stoll book (Robert R. Stoll - Set Theory and Logic;Dover Publications; Reprint edition (May 23,
2012), ISBN-13: 978-0486638294, ISBN-10: 0486638294) in case you are not sure of adequate
background.

npakTuyeckune | Practical test samples.
3aHATUA 1. Define Turing machine (program scheme, recursive scheme etc), calculating some simple function.
Examples: successor, predecessor, sum of natural numbers etc.
2. For given Turing machine definition (program scheme, recursive scheme etc) answer, what function
it calculates. . Examples: successor, predecessor, sum of natural numbers etc.
3. Write (using your favorite programming language) an MT program interpreter.
4. * Define specification of some simple algorithms. Examples. Simple search, sorting.
5. ** Proof correctness of some simple algorithm. Examples. Simple search, sorting.

Remarks.

* In essence that means writing preconditions and post conditions, i.e. logical expressions for given
natural language statements.

Examples

1. "the array y (with the index set [0,n]) contains the value x "= Exists i from [0,n] (y[i]=x)

2. "the array y (with the index set [0,n]) is ordered "= For any i [0,n) (y[i]< y[i+1])

** informal

camoctos- | Further reading:
TenbHas Hopcroft, John E., and Jeffrey D. Ullman (2006). Introduction to Automata Theory, Languages, and
paboTa Computation. 3rd ed Reading, MA: Addison-Wesley. ISBN 978-0-321-45536-9 One of the standard
references in the field.
Linz P. An introduction to formal language and automata. Narosa Publishing. ISBN 9788173197819.
Michael Sipser (2013). Introduction to the Theory of Computation (3rd ed.). Cengage Learning. ISBN
978-1-133-18779-0.
Eitan Gurari (1989). An Introduction to the Theory of Computation. Computer Science Press. ISBN
0-7167-8182-4. Archived from the original on 2007-01-07.
Hein, James L. (1996) Theory of Computation. Sudbury, MA: Jones & Bartlett. ISBN
978-0-86720-497-1 A gentle introduction to the field, appropriate for second-year undergraduate
computer science students.
Taylor, R. Gregory (1998). Models of Computation and Formal Languages. New York: Oxford
University Press. ISBN 978-0-19-510983-2 An unusually readable textbook, appropriate for
upper-level undergraduates or beginning graduate students.
Lewis, F. D. (2007). Essentials of theoretical computer science A textbook covering the topics of
formal languages, automata and grammars. The emphasis appears to be on presenting an overview
of the results and their applications rather than providing proofs of the results.
Martin Davis, Ron Sigal, Elaine J. Weyuker, Computability, complexity, and languages: fundamentals
of theoretical computer science, 2nd ed., Academic Press, 1994, ISBN 0-12-206382-1. Covers a
wider range of topics than most other introductory books, including program semantics and
quantification theory. Aimed at graduate students.

Books on computability theory from the (wider) mathematical perspective

Hartley Rogers, Jr (1987). Theory of Recursive Functions and Effective Computability, MIT Press.
ISBN 0-262-68052-1

S. Barry Cooper (2004). Computability Theory. Chapman and Hall/CRC. ISBN 1-58488-237-9..
Carl H. Smith, A recursive introduction to the theory of computation, Springer, 1994, ISBN
0-387-94332-3. A shorter textbook suitable for graduate students in Computer Science.
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Bup pabot MeTtoaunyeckue pekomeHaauum

9K3ameH it's not difficult as it seems. good luck!

The following books may be useful:

Hopcroft, John E., and Jeffrey D. Ullman (2006). Introduction to Automata Theory, Languages, and
Computation. 3rd ed Reading, MA: Addison-Wesley. ISBN 978-0-321-45536-9 One of the standard
references in the field.

Linz P. An introduction to formal language and automata. Narosa Publishing. ISBN 9788173197819.
Michael Sipser (2013). Introduction to the Theory of Computation (3rd ed.). Cengage Learning. ISBN
978-1-133-18779-0.

Eitan Gurari (1989). An Introduction to the Theory of Computation. Computer Science Press. ISBN
0-7167-8182-4. Archived from the original on 2007-01-07.

Hein, James L. (1996) Theory of Computation. Sudbury, MA: Jones & Bartlett. ISBN
978-0-86720-497-1 A gentle introduction to the field, appropriate for second-year undergraduate
computer science students.

Taylor, R. Gregory (1998). Models of Computation and Formal Languages. New York: Oxford
University Press. ISBN 978-0-19-510983-2 An unusually readable textbook, appropriate for
upper-level undergraduates or beginning graduate students.

Lewis, F. D. (2007). Essentials of theoretical computer science A textbook covering the topics of
formal languages, automata and grammars. The emphasis appears to be on presenting an overview
of the results and their applications rather than providing proofs of the results.

Martin Davis, Ron Sigal, Elaine J. Weyuker, Computability, complexity, and languages: fundamentals
of theoretical computer science, 2nd ed., Academic Press, 1994, ISBN 0-12-206382-1. Covers a
wider range of topics than most other introductory books, including program semantics and
quantification theory. Aimed at graduate students.

Hartley Rogers, Jr (1987). Theory of Recursive Functions and Effective Computability, MIT Press.
ISBN 0-262-68052-1

S. Barry Cooper (2004). Computability Theory. Chapman and Hall/CRC. ISBN 1-58488-237-9..

Carl H. Smith, A recursive introduction to the theory of computation, Springer, 1994, ISBN
0-387-94332-3. A shorter textbook suitable for graduate students in Computer Science.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJalouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NpOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCKoe obecneyeHrne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbs) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTh "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BepCHM N0BOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepu AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 02.04.02
"dyHOameHTanbHaa nHopmaTtuka n MHPOPMaLMOHHbIE TEXHONOTMK" N MarmcTepckon nporpamme "Hayka o JaHHbIX".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.07 Aun3ariH v aHann3 anroputMoB

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTka U UHPOPMALIMOHHbBIE TEXHONOrN
Mpodounb noarotoskmn: Hayka o JlaHHbIX
KBanudpukaums BbIMyCKHMKA: MArucTp
dopma oby4eHus: o4Hoe
S3bIk 06y4eHNs: pyccKuii
"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018
OcHoBHas nuTeparypa:

1.5abeHko, M.A. BBenieHue B TEOPUIO anropyuTMOB U CTPYKTYP LaHHbIX [OneKkTpoHHbIR pecypc] / M.A. BabeHnko, M.B.
JleBuWH.- OnekTpoH. gaH. - Mockea : MUHMO, 2016. -144 c. - Pexum poctyna: https://e.lanbook.com/book/80136

2. CTpykTypbl U anropuTMbl 06paboTku faHHbIX: YyebHoe nocobue / B.[. Kongaes. - M.: VL PUOP: HALL MH®PA-M,
2014. - 296 c.

Pexwum goctyna: http:/znanium.com/bookread2.php?book=418290

3. AnropuTMbl U CTPYKTYPbI AaHHbIX: YuebHuk / Benos B.B., Yuctsikoea B.U. - M.:.KYPC, H/L MH®PA-M, 2019. - 240 c.:
- (bakanaspuar) - Pexum goctyna: http://znanium.com/catalog/product/978314

4. MatemaTnuyeckas noruka u treopms anropmtmoB: YuebHuk / Mpyukos A.B., Bonkosa J1.J1. - M.:KYPC, HAL, UH®PA-M,
2018. - 152 c. Pexxum poctyna: http://znanium.com/catalog/product/956763

5. C60pHUK 3a4a4 Mo MaTeMaTnyeckol lorvke 1 Teopun anroputmos: y4eb. nocobue / B.W. UrowwH. - M.: KYPC:
NHD®PA-M, 2019. - 392 c. - (bakanaspwuar). - Pexum goctyna: http://znanium.com/catalog/product/986940

JononHutenbHasa nuteparypa:

1. Wesenes, O.I. MNpuknagHble BONPOCHI AUCKPETHOW MaTeMaTuky [ONeKTpoHHbIN pecypc] : y4ebHoe nocobue / KO.I1.
Lesene.. - 9nekTpoH. oaH. - CaHkT-MeTtepbypr : laHb, 2018. - 356 ¢. - Pexum pocTyna:
https://e.lanbook.com/book/101846

2. KoHoBa, E.A. Anroputmbl 1 nporpammbl. A3bik C++ [OnekTpoHHbIR pecypc] : yuebHoe nocobue / E.A. KoHosa, ".A.
Monnak. - 9nekTpoH. faH. - CaHkT-MeTepbypr : JlaHb, 2018. - 384 c. - Pexwum goctyna:
https://e.lanbook.com/book/103905

3. Mukonu, C.B. OuckpeTHas matematvka ans 6akanaBpa: MHOXECTBA, OTHOWEHUS, OYHKLUN, rpadobl [DNEKTPOHHLIN
pecypc] : yuebHoe nocobue / C.B. MukoHu. - SnekTpoH. faH. - CaxkT-Metepbypr : laHb, 2012. - 192 ¢. - Pexum
noctyna: https://e.lanbook.com/book/4316
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51.0.07 Aun3ariH v aHann3 anroputMoB

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MHPOPMaLMOHHbBIX CMIPABOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTKa U MHPOPMALIMOHHbBIE TEXHONOrN
Mpodounb noarotoskmn: Hayka o JlaHHbIX

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0byyeHUns: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,D,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

CtpaHuua 10 ns 10.




