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21. Mecto gucuuminnsl B ctpykrype OIIOIT
Hucuumumaa b1.0.08 «Maremarnyeckasi JIOTHKa M TEOPHUsl aITOPUTMOBY» OTHOCUTCS K 00s3aTeIbHOM

gactu OOIl mno wanpaBnenuto mnoaroroBkn 02.03.02 «@DynmgamenTtanpHas wuHOpMATHKA U
UH(pOpMaMOHHBIE TEXHOJOTHWY. JlucunIUIMHA YnTaeTcs CTyAeHTaM 3 Kypca B 5 cemectpe, 4 3a4eTHBIX

enuHMIbl, 144 Jaca, dK3aMeH.

Discipline 51.0.08 "Mathematical logic and theory of algorithms" refers to the mandatory part.

Ne MecTo 1MCUMILIHHBI B Y4eOHOM CraHgapTHBIN TEKCT 1JI ABTOMATHYECKOT0
Bapu JIaHe 00pa3oBaTe/IbHOM 3anoJiHeHus1 B KOHcTpyKTope PILI
aHTa NMPOrpaMMbl
1 bioxk 1. Jucumrumnsl (Momynu) | Quctumimuna b1.0.08 «Maremaruueckass JoTUKa U
OO0s3aTenbHas 4acTh TEOpHS AITOPUTMOBY» OTHOCUTCS K 00S3aTEIIbHON YacTh
0011 HaIpaBJICHUs [IOITOTOBKH 02.03.02
«DynnameHnTanbHas nHGopMaTHKa U UHPOPMALIMOHHBIE
TEXHOJIOTHID).

2. Ilnanupyemble pe3yabTaThl 00y4eHUsl 0 JUCHHUIJIMHE, COOTHECEHHbIE ¢ MIAHUPYeMbIMH
pe3yJibTaTaMu OCBOEHHsI 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIETEHUMAMU U HHAUKATOPaAMHU
JOCTHKEHUS] KOMIIETeHU)

IInanupyeMble pe3yJibTaThl 00y4eHHs M0 JUCHHUILINHE (MOAYJIIO), B
COOTBETCTBHU ¢ HHAUKATOPOM J0CTHKEHUsS] KOMIIEeTeH MU /

Student is able to
search, realize
critical analysis
and synthesis of

information, apply

a systematic
approach to solve

Students must know the concept of logical
function and ways to give it; main identities of
Boolean algebra; normal forms, Zhegalkin
polynomial and ways to construct them; theorems
on uniqueness on PDNF and Zhegalkin
polynomial; concepts of closure and closed class;
concept of complete system of functions, Post
theorem on functional completeness, concepts of
pre-complete class and basis, corollaries from
Post theorem on the number of pre-complete

@opmupyemre Pl d 1 i for the discipli dule), i d
anned learning outcomes for the discipline (module), in accordance
KOMIeTeHIHH th ti o dicator of achi P A (f )t’ HaumeHnoBaHHe
(KoJ1, cofepKaHue wi e indicator of achievement of competency OLEHOMHOTO
KOMITETEHITHH) / Hupukarop cpencrea /
JIOCTHKEHHUSI
KOMIIeTEHIM U
Formed PesyabTaThl 00y4eHus 0 JUCHUIIMHE / Name of the
competencies (xon, coz[epncaH/I/Ie luation fool
HHIUKATOpa . s evaluation too
(code, content of ! pa) Learning outcomes by the discipline
Competency
competence) . o
achievement indicator
(code, indicator content)
YK-1 VK-1.1. 3naem 3name nonamue no2uueckol yHKyuu u cnocobsl cobecedosanue /
ee 3a0aHus, OCHOBHbLE 3aKOHbL OYe6ol anzcebpul; ; ;
Cnocoten npunyunei coopa, HOpManbHbie Gopmbl, NOJUHOM JﬁKezaﬂkuna th) interview
ocyujecmeniams P DML,
NOUCK 0m60pa u 0606wenus CnOCcobbl UX NOCMPOEHUS, Mmeopembl O
r unpopmayuy / €OUHCMBEHHOCIU COBEPUIEHHOU OUZBIOHKIMUBHOU
KpumutiecKkuu pmay HOpManbHOU (hopmel (cosepuiennoil JJHD) u
aHau3 u CuHme3s Student knows the noaunoma eeankuna, nousamus 3aMolKaHus u
uHgopmayuu, principles of collection, 3AMKHYMO20 KIACCA, 8AXCHEUUUe 3aMKHYMble
. . KIAccol, NOHAMUE NOJHOU cucmembl (YHKYULL,
npumenims selection and synthesis Jaz vqby i,
cucmemiblii . . meopemy [locma o yHKYUOHATLHOU NOIHOME,
of information. noHAmMuUs NPeOnoHo20 Kiacca u basuca,
n00x00 0713
creocmeus u3 meopemwvl Ilocma o uucne
pewienus NPeONOIHBIX KNACCOE U MOWHOCHIU BAZUCOB;
ROCMAGLEHHbIX NnoHAmue cxemvl U3 QYHKYUOHATbHBIX INEMEHMO8
3a0au / u npocmetiuiue Memoosl cukmesa cxem /




Student is able to carry
out the primary
collection and analysis
of the material, interpret
various mathematical
objects

NOUCKOBbIX Oepesbe 01 peulenus 3a0ayu
JI02U4ecK020 8b18600a, NPUBOOUM 3AMKHYMYIO
dopmyny k npeguxcrotl, aumunpepurcHoii
dopmyne, a makxce I'-popmyne /

Students must be able to construct and to analyze
elementary logical propositions, to give
interpretation of logical propositions, to express
relations between elements of algebraic and
geometrical structures from each other; to give
models of the simplest first order logic

the tasks classes and basis cardinalities; concept of circuit
of functional elements and the simplest methods of
circuit synthesis.
VK-1.2. Vmeem Ymemos o nocuueckoii pynxyuu cmpoumso mecm /
COOmHOCUMb HOpManbHble opmbl u noaunom JKezankuna; test
pasnopoduvie senenus u | PACnosHasams NPUHAONIEIICHOCMb JIO2UHECKOTL
DyHKYUY 8ANCHETUUM 3AMKHYIBIM KIACCAM: P
CUCMEMAMUSUPOSAME UX | oy ansgiouum konemanmy 0, koncmanmy 1, saoau
6 PAMKAX USOPAHHBIX | nypefinbix, CaMOOBOLICMBEHHbLY, MOHOMOHHBIX tasks
61006 @yuxyuil; npumensmes meopemy Ilocma u
npogheccuonanrbHoll cnedcmausi us Hee 0151 PACNO3HABAHUSL NOTHONIbL
OesmenvHocm / cucmemvl QYHKYULL U NOCMPOeHUs 6A3UCO8;
Student is able to 07151 I02UYECKOU (DYHKYUU CMpoUms cxemul U3
. DYHKYUOHANLHBIX DNEMEHMOS, UCTIONb3YS
correlate disparate !
U3yUeHHble MemoObl HOCMPOeHUs cxem, /
phenomena and Students must be able to construct DNF, CNF
systematize them within | and Zhegalkin polynomial for logical function;
the framework of recognize belonginess of logical function to main
selected types of closed classes: class keeping the constant 0, class
professional activity keeping the constant 1, class of linear functions,
class of self-dual functions, class of monotonic
functions; to apply Post theorem and its
corollaries for completeness recognition for a
system of Boolean functions and for constructing
bases; to construct circuits of functional elements
for logical function using methods for circuit
constructing.
OIIK-1 OIIK-1.1. 3naem 3namo ocrnosénble NOHAMUA U ym@epofcdeﬁwz cobeceoosanue /
Cnocoben ocHOGHbLE NON0dICeHUs 1 | TIOCUKU N1EPE020 NOPAOKA; CUHMAKCUC U NPAGUNA interview
npuMeHsimb Konyenyuu 6 obaacmu | "1OCMPOCHU Popmyn N02UUeCcKO20 A3bIKA NEPBO2O
5 nops0Ka; MemoObl HAXOAHCOEHUS KONUYECTNBEHHBIX
pynoanenmanshoie mamemamudeckux u Xapaxmepucmux npeodiodCcenull 102UKY Nepeo2o
SHAHUA, €CMmeCcmeenHblY HaYK, NOpPAOKA, ROCMAHOBKY U MEMOO Peuenus 3a0ayu
NnOJly4€eHHbIE 6 basosvie meopuu u JI02UYECK020 861800, Meopembl 0 OeOYKIMUKe;
obnacmu OCHOBHYIO NOHSIMUSL NPeDUKCHO20 U AHMUNPEPUKCHO20
mamemamuyeckKux mepmuHonozuio / 6UA06 hOPMYL NIO2UKU NEPEO20 NOPSAOKA, a
u (w) Student knows the basic | Maxoce nonamue I-ghopmynvt; popmynuposxy
.| 3axona 0-1 6 noeuxe nep6o2o nopsoxa (meopemvl
ecmecmeeHHbIX concepts and concepts in T
. . ) nebckoeo) /
Hayk, u the field of mathematical | gy dents must know the basic concepts and
UCnorb306amao Ux 6 and natural sciences, statements of the first order logic; syntax and
npogheccuonanrbHoll basic theories basic rules for constructing formulae of the first order
oesmenvrocmu / terminology language; methods for finding quantitative
characteristics for sentences of the first order
Student is able to logic,‘fbrmulat;’on and mefhodfor so{ving the
problem of logical deduction, deduction theorems;
apply the ;
concepts of prefix and anti-prefix types for the
Jundamental first order logic formulae and the concept of
knowledge gained gamma-formula, statement of 0-1 law on the first
in the field of order logic (Glebsky theorem).
mathematical and OIIK-1.2. Ymeem Ymems cmpoums u ananusuposamo mecm /
(or) natural ocywecmensme INeMEHMAPHbBLE TOUYECKUE BbICKA3bIGAHUSL test
sciences, and use nepeuynblll coop u sadasans UHMEPNPEMAYLIO T0UTECKIX
hem in P 6bICKA3BIBAHULL; 6bIPAICAMb OpYe Hepes opyed sadauu )
then in P ’ OMHOWEHUS MENCOY DNIEMEHMAMU NPOCEUUUX
pr Of e.ss.zonal unmepnpemuposams an2ebpauvecKux u 2e0Mempu4eckux Cmpyknmyp; tasks
activities pasnuinvle 3a0a6amv MoOeU NPOCMeNUUX BbICKA3bIBAHU
mMamemamuyeckue JIO2UKU NEPBO20 NOPOKA, HAXOOUMb UX OO0
0b6vexmol/ BLINOTIHUMOCIU, CIMPOUNb NOCLe008AMENbHOCIMU




propositions, find their satisfiability ratio, to
construct sequences of searching trees for solving
the problem of logical deduction; to transform
given closed formula to prefix form, to anti-prefix
form and to a kind of gamma-form.

3. CTpykTypa u coaepkaHue JUCUUIITHHbI

3.1. Tpya0eMKOCTb JUCHUIJIMHBI

Ounas ¢popma o0y4yeHUsI

Bcero 5-it cemecTp

OO0wmast TpyA0eMKOCTh 4 3ET 4 3ET
Yacos 1o yueOHOMY IVIAHY 144 144
B TOM 4YHCJIe

. 66 66
ay/JUTOpPHbIE 3aHATUS (KOHTAKTHasi padora):
- 3aHSATHUS JeKIIHOHHOI0 THIA 32 32
- 3aHATHA CEMHUHAPCKOIrO THIA 32 32
- 3aHATHSA J1a00PATOPHOI0 THIIA
- Tekymui KoHTpoas (KCP) 2 2
caMocCTosiTe/IbHasi padoTa 42 42
IIpoMeskyTouHasi aTTecTalus — 3a4eT M IK3aMeH 36 36

3.2. ConepxxaHue IMCUMILTHHBI

HanmeHnoBanue M KpaTKoe coJepKaHue pa3aesoB u
TEM TUCHHUILTHHbI

Bcero
(4acer)

B tom uncie

KonTakTHas pa6ora (padota Bo
B3aUMO/JEHCTBUM C MpPenojaBaresieM),
gacel. 13 Hux

BansaTus

VMICKITHOHHOTI' O

THIIA

3auaTus
CEeMUHAPCKOro

THIIA

3anaTus
i1adopaTopHoOro
THIIA
Bcero

CamocrosiTesbHast padora

00yJaKIIerocs, 4achbl

5-i1 cemecTp

Tema 1. Jloruueckue pynxuuu: ITonsTrue norndeckoit
¢yakaun. TabmiaHOe 3amanne, 9uciIo QyHKIIHHA.
Omnepary KOHBIOHKIUH, AN3BIOHKIIUH, OTPULIAHUS, UX
JIOTUYECcKast HHTEpIIpeTanus /

Logical functions: Concept of logical function. Setting by
the table, number of functions. Operations of conjunction,
disjunction, negation, their logical interpretation

Tema 2. Jlornyeckue pyHkuuu: OCHOBHBIE 3aKOHBI
OyJeBoit anreOpsl, CBSI3b ¢ ANreOPOl MHOKECTB.
JIBOMCTBEHHOCTh. METO/BI IOCTPOEHUSI HOPMAJIBHBIX
(hopM U MOJIMHOMOB, TEOPEMBI O €TUHCTBEHHOCTH
COBEpLICHHOH AN3bIOHKTUBHON HOPMAaJIbHOU (OPMBI U
nonuHoma JKerankuna /

Logical functions: Main identities of Boolean algebra,

12




connection with set algebra. Duality. Methods for
constructing normal forms and polynomials, theorems on
the uniqueness for PDNF and for Zhegalkin polynomial

Tema 3. Jlornyeckue pynkuuu: [lonstue
CYIEepIO3UIIMK. 3aMbIKaHHE U 3aMKHYThIH Kiacc. [TonHas
cucreMa ¢pyHKOui. BaxkHelre 3aMKHY ThIE KJIacCHI,
teopema ITocTta o nosnHoTe / 20 6 6 0 12 8
Logical functions: Concept of superposition. Closure and
closed class. Complete system of functions. Main closed
classes, Post theorem on completeness

Tema 4. Jlornueckue pyHxuuu: IIoHATHSA IPEIOIHOTO
KJacca u 0asuca, cieacTBus u3 TeopeMsl [locta o uncie
MPETIOIHBIX KIIAaCCOB M MOITHOCTSX 0a3uCOB / 7 ) ) 0 4 3
Logical functions: Concept of pre-complete class and
basis, corollaries from Post theorem on the number of pre-
complete classes and on basis cardinality

Tema 5. Jlornueckne pynkuun: [Tonsitue cxemsl u3
($yHKIHOHATBHBIX d1eMeHTOB (CDD), mpocTeiime
MeTozp! cuaTe3a CDD s norndeckux QyHKIwH / 7 ) P 0 4 3
Logical functions: Concept of circuit of functional
elements, the simplest methods for synthesis of circuits for
logical functions

Tema 6. D1eMEHTHI JIOTHIECKOTO S3bIKA TIEPBOTO MOPSAIKA 7 ) P 0 4 3
/ Elements of the first order logical language
Tema 7. Moaenu GopMyT JIOTHIECKOTO S3bIKA IIEPBOTO 12 4 4 0 8 4

nopsiaka / Models of the first order logical language

Tema 8. HaxoxeHHe KOMUYECTBEHHBIX XapaKTEPUCTUK

q).c)phflyn JIOTHYECKOTO SI3bIKA MEPBOIO MOPsIKA / ’ 13 4 4 0 8 5

Finding quantitative characteristics of the first order logical

language

Tema 9. JTornueckuii BeiBox / Logical deduction 13 4 4 0 8 5

Tema 10. Kanoandeckue popMBI IPEATIOKCHAHN B IOTHKE

TEPBOTO MOPSIKA / 8 2 2 0 4 4

Canonical form of sentences in the first order logic

Texymmii kourposns (KCP) 2

[TpomexxyToyHas aTTecTamus — SK3aMeH 36

Uroro 5-it cemectp 144 32 32 0 64 42

Texkyuuii KOHTPOJIb YCIEBAEMOCTH peau3yeTcs B (hopMax ONPOCOB HA 3aHATHAX CEMHHAPCKOrO THIIA.
[TpomerxyTouHasi aTTecTanus IPOXOAUT B TPATUIIMOHHON opMe (IK3aMEH M0 OKOHYAHHUHU 5-TO CEMECTpPa).

4. Y4eOHO-MeToAU4YeCKOe oO0ecrieueHHe CAMOCTOATEIbLHOMH padoThl 00yYarommuxcst

BoinonHnenue 1oMamHuX NpakTUYECKUX 3a/1aHui C MOCIeNyIoIIel MPOBEPKOil 1 00Cy K IeHUEM.
N3yuenue nureparypsl U MpopabOTKa TEOPETUUECKOTO MaTepuaa JICKIIMOHHBIX 3aHSITHIH.

OO0pa3oBarenbHBIA MaTepUa JUIsl CAMOCTOSTEIPHONW Pa0OTHI CTYICHTA:
1. Copouan C. B. OCHOBBI TUCKPETHOI MaTeMaTHKHU. Y 4e0HO-METOANnYEeCcKOe Tocooue (Ha

AHTTIUICKOM SI3bIKE). DJIeKTpoHHOe u3nanue. 2012.
http://eng.unn.ru/images/files/bach_it/Osnovy_diskretnoy matematiki.pdf


http://eng.unn.ru/images/files/bach_it/Osnovy_diskretnoy_matematiki.pdf

6 2. AnekceeB B.E., Kucenesa JI.I'., CmupnoBa T.I'. COopuHuk 3amady Mo AUCKPETHOI
Maremartuke: 3agaynuk. — Hwkauit HoBropoa: Huwxkeropoackuii rocynuepcutet, 2012, —

80c. // ®onn oOpa3zoBaTeNbHBIX ANEKTPOHHBIX pecypcoB. Per. Ne 487.12.08.
http://www.unn.ru/books/met_files/alekseev.pdf

3. AumnekceesB B. E., Tananos B. A. I'pader u anroputmer. CTpyKTypbl 1aHHBIX. Mogenu

Boruncienuit. M.: UHTYUT.PY, bunom. JITaGopaTopus 3nanuit, 2012.
http://www.intuit.ru/studies/courses/101/101/info

4. Anekcees B. E., 3axaposa /l. B. Teopust rpadoB. Dnexrponnoe uznanue. 2012.
http://www.unn.ru/books/resources.html  482.12.08.

KoHTtposbHBIE BONPOCHI M 3aJaHMs I IPOBENCHMS TEKYLIErO0 KOHTPOJIS U IPOMEXKYTOYHOU

aTTeCTAallMU 110 UTOraM OCBOCHUA JUCHUITIIIMHBI IPUBCACHBI B II. 5.2.

5. ®oHj 01leHOYHBIX CPEACTB AJIsl MPOMEKYTOUHOIH aTTecTANMHU N0 JUCHUILINHE (MOIY.I10),

HEKOTOPBIC C

IOJTHOM

BKJIFOYAKOIINH:
5.1. OnwucaHue mWKAaJ OLEHUBAHUS PE3YJIbTATOB 00YYEHHS MO JAUCIHILIMHE
YposeHb IIkana oneHnBaHusi cGOPMHUPOBAHHOCTH KOMIETEHIU I
copmupoBan
HOCTH HEey/I0BJIETBO | Y/IOBJIETBOPH
IIOXO0 X0poIo 04€eHb XOPOLIO OTJINYHO NPEBOCXOHO
KOMIIeTEeHI M PUTEJIBHO TEJIbHO
(MHAMKaTOpa
OCTH:KEHMS
n N He 3aurteno 3adreHo
KOMIIeTeHIIUii)
OrcyTcTBUE
3HAaHUH
YpoBeHb YpoBeHb
TEOPETUYECKO o o
YpoBeHb MuHUManeHO | 3HaHUH B 3HaHUU B YpoBeHb
r0o MaTepHana. o o o
3HAHUM HIDKE | JOILyCTHMBIH obbeme, o0beme, 3HaHUH B VYpoBeHb
MHHUMAJIbHbI OBEHb COOTBETCTBYIO COOTBETCTBYIO obBeme 3HaHUH B
HeBo3mosxHOC P N Yot yrom i
Th OLEHNTS X 3HaHUIL. €M IporpaMme €M IIporpamme COOTBETCTBYIO0 | 0OBEMe,
3HaHuA noHoTY TpeboBaHHI. JomymieHo IIOJIrOTOBKH. MOJTOTOBKH. meM MPEBBIIAONIE
— MNmenu mecto | MHOTO Jomymeno Jomnymieno TporpaMme M Iporpammy
BCTCNICTBHE rpyobIe HeTpyObIX HECKOJIBKO HECKOJIBKO MOJTrOTOBKH, MOJTOTOBKH.
oTKasa OINOKH. OIIUOKH. HETpyOBIX HECYIIECTBEHH 0e3 ommooK.
OmIIO0K BIX OLIHOOK
oOyyaromieroc
s1 OT OTBETa
[Iponemonctpu | Ilpomemonctpu | IIponemoncTp
[IponemoHCTp P P IIponemoHncTp
OTCyTCTBI/Ie pr[ pemeHuHu POBaHEBI BCE pOBaHEI BCce HpOBaHbI BCE
MPOBAHEL OCHOBHBIE OCHOBHBIE HPOBAHEI BCC
MHHUMAJIbHBI OCHOBHBIE
1 CTAHIAPTHBIX | (oponr o OCHOBHBIE
X YMEHHUU. 3a1a4 HE YMCHHUA. MEHUS. YMEHUA
y o YMEHUsL. Y ’ yMeHHS,
HeBo3MOKHOC | mpomeMoHCTp Pemensl Bee Peensl Bce pELIEHbI BCE
Pemenst peLIeHbI Bce
Thb OLIEHUTH HPOBAHBI OCHOBHBIE OCHOBHBIE OCHOBHBIE
THIOBBIE 3aa4l ¢ 3aJa4i ¢ OCHOBHBIC
HaJIn4ue OCHOBHBIC 3aJa4u.
YMmenus . 3a7a4u C 3a7a4M.
YMEHUU YMEHUS. HCprGLIMI/I BrImmos1HEHBI BCEe OTACIIbHBIMUA
HerpyObIMU BeimosHeHEI
BCJIEJICTBUE OIIMOKaMH. 3a/laHus, B HECYyILIECTBEH
OIITHOKaMH. BC€ 3aJIaHus,
OTKa3a Hwmenu mecto BeimonHeHs! Bee | monHoM HBIM
Beimonnenst B IIOJTHOM
06yqa}o[ueroc pr6LIe 3a7aHusl, B 00BeMe, HO Heao4YeTaMu,
BCE 3aJaHMs, o0neMe Oe3
sL OT OTBETa OIIHMOKH. MIOJTHOM HEKOTOPBIE C BBIIIOJIHEHBI
HO HE B HEJI09ETOB
obBeme, HO HEI0UYETaMU. BCC 3a/1aHuA B
MIOJTHOM



http://www.unn.ru/books/met_files/alekseev.pdf
http://www.intuit.ru/studies/courses/101/101/info
http://www.unn.ru/books/resources.html

oObeme. HeJ0YEeTaMu. o0beMme.
OtcyTcTBHE [pu pemennn
BJIaJICHUS CTaHIaPTHBIX Nmeercs IIponemoncTpu [IponemoncTpu TposemoncTp
MaTepUaIoM. 3a71aq He MHHUMAIBHBI | POBAaHBI pOBaHbI HpoBas: TIpogemoHcTp
HeposmoxHoc | mpomemonctp | U Habop 0a3oBbIC 6a30BbIC S HpPOBaH
Th OLEHUTH HPOBAHEI HAaBBIKOB IS HaBBIKH [IPU HaBBIKH TIPH penen TBOPYECKHI
HaJIM4yue Ga3oBbIE peleHus pelIcHuN peleHun MOIXO K
HaBbiku HECTaH/IaPTH
- HaBBIKOB HABBIKH. CTaHJAPTHBIX | CTaHAAPTHBIX CTaHJAPTHBIX PELICHUIO
BCIIE/ICTBHE 3a/1a4 ¢ 3a/1a4 C 3ama4 Oe3 bIx 33129 6¢3 HECTaHAapTH
OTKa3a Hwmenn mecto | HekoTOpHIME HEKOTOPBIMHU OIIMOOK U oumGoK i BIX 3ajad.
06yqa}01.ueroc rpy6me HEI0YETaMH. HEeI04YeTaMu HEI0YETOB. HE/IOHUCTOB.
s OT OTBETA OIIUOKH.
IIkaja OHeHKH NPHU NPOMEKYTOYHON aTTeCTAlUHN
Onenka YpoBeHb NOATOTOBKHU
Bce xoMrieTeHIINY (4acTH KOMITCTCHITUH ), Ha (HOPMUPOBAHUE KOTOPBIX
ITpeBocxomno HaTpaBJIcHa AUCIHUILINHA, CPOPMHUPOBAHBI HA YPOBHE HE HIKE
«IPEBOCXOTHO»
Bce xommereHImMH (Y4acTH KOMIETCHINH), Ha (opMHpoBaHHE KOTOPBIX
OT1nu4HO HaTpaBJcHA TUCIHIDIMHA, CHOPMUPOBAHEI HA YPOBHE HE HIDKE «OTIHIHO,
OpU 3TOM XOTSA OBl OJHA KOMIIETCHIMsA CGHOpPMHpPOBaHA Ha YpPOBHE
«OTJIIMYHO
Bce kommereHmuu (YacTH KOMIETEHIN), Ha (OPMHpPOBAHHE KOTOPHBIX
3a4TEHO Oyenb XOpo1Io HalpapjieHa TUCIHUIUIMHA, CHOPMHUPOBAHBI HAa YPOBHE HE HHKE «OUYCHBb
XOPOIIIO», IIPU 3TOM XOTs OBl OJTHA KOMITETCHIIU C(HOPMUPOBAHA HA YPOBHE
«OYEHBb XOPOLIO»
Bce xommereHnuu (YacTv KOMIIETCHIMI), Ha (OPMHUpPOBAHHE KOTOPBIX
Xopoo HampaBjicHa JUCIHMIUIMHA, CPOPMHUPOBAHBI HA YPOBHE HE HIIKE «XOPOIIIOY,
IpH 3TOM XOTA OBl OJHAa KOMIIETCHIHS CGOpPMHpOBaHA Ha YypPOBHE
«XOpOILIO»
Bce kommereHImu (4acTd KOMIICTCHIIMI), Ha (OPMHPOBAHHUE KOTOPBIX
Y 10BNETBOPUTENBHO HamlpaBJCHA JWCIWIUINHA, CQOPMHUPOBAaHBI Ha ypOBHE HE HIDKE
«YIOBJIETBOPUTECIBHO», TPH OTOM XOTA OBl OIHAa KOMIICTCHIINS
chopMHpOBaHa HA YPOBHE «YJIOBICTBOPHUTEIHLHOY
XoTsa OBI oJIHa KOMIICTCHIIUS copmMuIpoBaHa Ha YpPOBHE
HeynosnerBoputenbno «HEYNOBIICTBOPUTEIFHO», HU OJTHA M3 KOMIIETCHIIMHA He c(hOpMHpOBaHA Ha
HE 3a9TCHO YPOBHE «ILJIOXO»
ITnoxo Xots ObI 0OZJHa KOMIIETECHIHS C(OPMHUPOBAHA HA YPOBHE «ILIOXO»

5.2.

pe3yabTaTOB 00yUeHust

5.2.1. KoHTpoJibHBIE BONPOCHI

TunoBbie KOHTPOJIBHBIC 3a1aHUA UJIH UHBIC MaTEepHaJIbI, HeOﬁXOI[HMbIe JJIA ONCHKH

680NnpocChsl Koo ¢0pMupy€MOZZ KomnemeHyuu
1. KakoBsI 00acTh ompeneneHns U 00JacTb 3HAUCHUH Jormdeckor GyHKuuu? / VK-1
What are the domain and the range of a logical function?
2. Kakumu crioco6amMu MOKHO 3a/1aTh JIOTHYECKYTO QyHKIui0? / VK-1
What are the ways to give a logical function?
3. IlpuBennte GopMynay I YMCIa JOTHYECKHX (PYHKIMH OT 1 NMepeMEeHHBIX / VK-1
Give the formula for the number of n-variable logical functions




84. Kakue mormueckue onepanuu o0J1agaoT CBOMCTBAMH KOMMYTaTUBHOCTH H

accoIMaTUBHOCTH? / YK-1

Which logical operations have the properties of commutativity and associativity?
5. ChopmynupyiiTe OCHOBHBIE 3aKOHBI aITreOpbI JIOTHKH / VK-1
Formulate main identities of logic algebra
6. Chopmynupyiite 3aKoHbI 1e-Moprana Jyisi JOTHYeCKUX (GYHKIMH / VK-1
Formulate de Morgan’s laws for logical functions
7. Kakue nepemMeHHbIe JUIs JIOTHYECKO# (PyHKIMKM HA3bIBAIOTCS CYIIECTBEHHBIMU? VK-1
/ Which variables of logical function are called essential?
8. IIpuBenTe OOIIMIA BU] COBEPIICHHOW IN3BIOHKTUBHOM HOPMabHOH (hopMbl
(COAH®) nist GyHKUMH OT 72 TIEPEMEHHBIX / VK-1
Give general view of PDNF for n-variable function
9. lpowmnttoctpupyiite Meto nmoctpoeHuss CIH®D ua npumepe GyHKIMH OT TpeX
IepeMeHHBIX, 3a1anHoi BekTopoM (10011101) / VK-1
[lustrate the method for constructing PDNF for a function of 3 variables given
by vector (10011101)
10. Yem oTiryaeTcs TU3bIOHKTHBHASA HopManbHas Gopma (JITH®D) or CAHD? / VK-1
What is the difference between DNF and PDNF?
11. JIroOyro 1mu normdeckyro (GpyHKIHIO MOXHO TpenctaButh B Buge CAHD ? / VK-1
Can any logical function be represented by PDNF?
12. TlpuBenute oOmuit BUI COBEPIICHHON KOHBPIOHKTHBHOM HOPMAIEHON (hOPMBI
(CKH®) m1st GyHKIHM OT 72 IEPEMEHHBIX / YVK-1
Give general view of PCNF for n-variable function
13. TIpowmmtoctpupyiite Meton noctpoenuss CKH® Ha nmpuMepe GyHKIMH OT
TpeX NMePEeMEHHBIX, 3aaHHoi BekTopoM (10011101) / VK-1
Ilustrate the method for constructing PCNF for a function of 3 variables given by
vector (10011101)
14. IlpuBenute oOmuit Bu nonuHOMa JKerankuHa 171l QYHKIHH OT 7
MEePEMCHHBIX / YVK-1
Give general view of Zhegalkin polynomial for n-variable function
15. ABnsercs au nonuHOM JKeraiaknuHa e IMHCTBEHHBIM IS JIOTHYECKOI
¢bynkuun? / VK-1
Is Zhegalkin polynomial unique for any logical function?
16. Kakue metopl ocTpoeHus nmojuHoMa JKerankuHa Bbl 3Haete? / VK-1
Which methods do you know for constructing Zhegalkin polynomial?
17. JlatiTe onpeecHIE ONIePalliy CYTIEPIIO3UIIHH OYIEBBIX (QYHKITHI / VK-1
Give the definition of superposition for Boolean functions
18. laiite onpeneneHne 3aMbIKaHUs CUCTEMbI (PyHKIUH / VK-1
Give definition of closure for a system of functions
19. Kakoe MHOXECTBO JIOTHYECKHUX (DYHKIMH Ha3bIBACTCS 3aMKHYThIM? / VK-1
Which set of logical functions is called closed?
20. ITepeunciuTe CBOMCTBA 3aMBIKAHHS / VK-1
List properties of closure
21. Kakoe MHOXECTBO JOTHUECKHX (YHKIMH Ha3biBaercst moiaHbiM? [TpuBenure
TIpUMeEp TTOTHON CHCTEMBI PYHKITHH / VK-1
Which set of logical functions is called complete. Give an example of complete
system of functions
22. TlpuBeauTe PUMEP MOJHON CHCTEMBI, COIEpIKalIeii OHyY QYHKIHIO / VK-1
Give an example of complete system consisting of a single function
23. ChopmynupyiiTe Teopemy O CBeeHHH. UTO MO3BOJIACT YCTAHABIUBATh
Teopema o cBejeHuu ? / YVK-1
Formulate reduction theorem. What does the theorem allow to state?
24. Jlaiite onpeneneHie IBOHCTBCHHOW (hyHKIHH / VK-1
Give definition of dual function )
25. CdopmynupyiiTe TPUHLUI JABOMCTBEHHOCTH JUIA (YHKIMH, 33daHHOM
OyneBoii popmyioit / YK-1
Formulate duality principle for a function given by Boolean formula
26. Kakas ¢yHkius HasbiBaeTcsi camojBoiicTBeHHOW? [lpuBeauTte mnpuMeps
CaMOJIBOMCTBEHHBIX M HECAMOIBOMCTBEHHBIX (DYHKITHIA / YK-1

Which function is called self-dual? Give examples of self-dual and non-self-dual




functions

27. Chopmynupyiite JeMMy O HECaMOJIBOWCTBEHHOH (QyHKIUM /
Formulate lemma on non-self-dual function

YK-1

28. Kakas ¢yHkums HaspiBaeTcss MoOHOTOHHOW? [IpuBeauTe npUMEpHI
MOHOTOHHBIX 1 HEMOHOTOHHBIX (DYHKITHH /

Which function is called monotonic? Give examples of monotonic and non-
monotonic functions

YK-1

29. ChopmynupyiiTe IeMMy O HEMOHOTOHHOH (YHKITUH /
Formulate lemma on non-monotonic function

YK-1

30. Kakas ¢ynkius Ha3piBaeTcs muHeHHONU? [IpuBeanTe mpuMepsl THHEHHBIX H
HEJTMHEHHBIX QyHKUIuit /
Which function is called linear? Give examples of linear and non-linear functions

YK-1

31. Chopmymupyiite teMMy 0 HENUHEHHOHN QyHKIHN /
Formulate lemma on non-linear function

YK-1

32. IlepeuncnuTe BaKHEWIINE 3aMKHYTbIE KIAcChl JIOTHYECKUX (YHKIHH.
Cdhopmynupyiite Teopemy [locta 0 GyHKIIMOHATBHOM MOTHOTE /

List main closed classes of logical functions. Formulate Post theorem on
functional completeness

VYK-1

33. Kaxotii kiace ¢pyHKIMH Ha3biBaeTcs peanonHbiM? Kakue nmpeamnonHele
KJIacchl BBl 3HaeTe? /

Which class of functions is called pre-complete? Which pre-complete classes do
you know?

YK-1

34. Kakoit xiracc pyHKIuiA HazpiBaeTcs 6azncom? Kakoe HanMeHbIIee 1
HanOoJIBIIIee YUCIO (PYHKIHIA MOKET conepKathb O6azuc? /

Which class of functions is called basis? Which minimum and maximum number
of functions can a basis contain?

YK-1

35. Yro mpencraBnser coboif cxemMa U3 (YHKIMOHAIBHBIX 3MeMeHTOB (CDD)?
Mosxet qu CDPI conepxars 1uki? /
What is a circuit of functional elements? Can the circuit contain a cycle?

YK-1

36. ChopmynupyiiTe TeopeMy O pa3iokeHHH (DYHKIHH MO TepeMeHHO#. Ha
npumepe ¢GyHKumu, 3agaHHoil BekTopoM (00101110), mpomemoHCTpUpyHTE
Meton nnoctpoenusi CPD, OCHOBaHHBIA Ha Pa3JIoKESHUH IO TIEPEMEHHON /
Formulate theorem on decomposition of a function by a variable. Taking the
function given by the vector (00101110), demonstrate the method for circuit
constructing based on the decomposition by a variable

VYK-1

37. Ha  npumepe  ¢ynkuum, 3amanHoid  Bektopom  (00101110),
poJAeMOHCTpUpYHTE MeToA nocTpoeHuss CDD, OCHOBaHHBIN HA HUCIIOJIB30BAHUU
JHD /

Taking the function given by the vector (00101110), demonstrate the method for
circuit constructing based on the use of DNF

38. KakoBa BepxHsisi OIEHKA CIIOXKHOCTH CXEMbI MPH HCIIOJIB30BAHUH METO/A,
OCHOBAaHHOTO Ha pAa3OKEHWH MO MepeMeHHoi? KakoBa BepxHssS OIEHKa
CJI0)KHOCTH CXEMBI TIPH MCIIOJIB30BAHUU METO1a, OCHOBaHHOTO Ha JJTHD? /

What is the upper bound for the complexity of a circuite using the method based
on decomposing by a variable? What is the upper bound for the complexity of a
circuite using the method based on DNF?

YK-1

39. Jloruyeckuii si3bIK MepBOro Hopsiaxa /
First order logical language

OIIK-1

40. IousiTre uHTEpHpEeTanyy GOpMyIT JJIOTHUECKOTO S3bIKa MEPBOTO MOpsiIKa /
Concept of interpretation of first order logical formulae

OIIK-1

41. I'padmueckuid ¥ TAOMMYHBI CHOCOOBI 3aJaHMsl CTPYKTYp Ha KOHEYHBIX
YHHBEpcax, IPUMEpHI /
Graphical and table ways to give structures on finite universes, examples

OIIK-1

42. ®dopmyna MoacueTa YKCia BCEX CTPYKTYP Ha KOHCUHBIX YHUBEpcax. [1oHsTHE
9pcia MOJENed M JIOJNH BBIIOJHAMOCTH MPEUIOKCHHN JIOTHIECKOTO SI3BIKA
MIEPBOT'O MOPS/IKA, IPUMEPBI UX BHIYUCIICHUS /

Formula for counting the number of all structures on finite universes. Concept of
model number and satisfiability ratio for the first order logical sentences,
examples of their calculation

OIIK-1

43. IloHsATHE HCKIIOYAIOMIMX KBAaHTOPOB. BhIpaskeHHe MCTMHHOCTHBIX 3HaUYEHHH
dbopMyI, coepKaNIIX UCKITIOYAIONUE KBAHTOPHI /
Concept of excluding quantifiers. Expressing truth values of formulae containing

OIIK-1
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excluding quantifiers

44. Tlonsrue I'-popmyisl. Jlornyeckass paBHOCHIBHOCTB JTI000H (POPMYJIBI SI3bIKA
NIepBOTO MOpsiAKa HeKoTopoi I'-popmyre, mpumepst / OIIK-1
Concept of gamma-formula. Logical congruence of any first order logical
formula to some gamma-formula, examples

45. Jlormueckuil BbIBOA. DopManbHbIE MOHATHS [I0KA3aTeIbCTBA M IpaBUiIa
BBIBOJIA, ITpuMep. Pa3zBeTBisronIre 1 Hepa3BEeTBISIONINE TIpaBuia / OIIK-1
Logical deduction. Formal concepts of proof and deduction rules, example.
Branching and non-branching rules

46. Jlornyeckuit BbIBOA. OmnpeneneHWe NOUCKOBOTO JI€peBa, NpaBUia €ro
pacurupenus. JleMMa 0 OMCKOBBIX MOCIIEAOBATEIBLHOCTIX (POPMYITHPOBKA) / OIIK-1
Logical deduction. Definition of searching tree, rules for its expansion. Lemma
on searching sequences (formulation)

47. Tlonarue nepeBa-nokazarenbcTBa. [loHsTHEe BBIBOAMMOCTH (opmynsl A u3
MHOecTBa runotes /. TeopeMa 0 KOPPEKTHOCTH JeTYKTHUKH ((OpMYIHPOBKA) / OIIK-1
Concept of proof tree. Concept of deducibility of a formula 4 from a set of
hypotheses /. Deduction correctness theorem (formulation)

48. TloHsATHE BETBU MOWCKOBOTO JE€pPEBa, HACKHIIIIEHHOW OTHOCUTENHHO 33JJaHHOTO
MHOXXECTBa IapameTpoB. [IOHATHE MOJIHOro IOHWCKOBOTO 1epeBa. Jlemma o
CYIIECTBOBAHUH IIOJHOTO AepeBa / OIIK-1
Concept of a branch in searching tree sated with respect to given set of
parameters. Concept of complete searching tree. Lemma on the existence of
complete tree

49. Jlormueckuit BeIBoHI. TeopeMbl O MOMHOTE W 00 aJeKBATHOCTH IEAYKTHKH.
Teopema o koMnakTHOCTH / OITK-1
Logical deduction. Theorems on deduction completeness and adequacy.
Compactness theorem

50. Kanonumueckue (OpMBI TPEHIOKCHUH B JIOTUKE IIEPBOTO TMOPSIKA.
[penBapeHubie HOpMabHbIE GOPMBI / OIIK-1
Canonical sentence forms in the first order logic. Prefix normal forms

51. Kanonnveckue (hopMbl MPEJIOKCHHUIA B JIOTUKE MEPBOTO mopsaka. [loHsTus
CUHTYJISIPHOM U IpuUMapHoii popmyi / OIK-1
Canonical sentence forms in the first order logic. Concepts of singular and
primary formulae

52. Kanonndeckue (HopMbl MPEJIOKCHHIA B JIOTHKE MIEPBOTo mopsiaka. [lousTre
aTOMapHO 3aMKHYTOH ¥ aHTUTIpe(hUKCHOU hopMyt / OIIK-1
Canonical sentence forms in the first order logic. Concepts of atomically closed
and anti-prefix formulae

5.2.2. TunoBble TECTOBBIE 3aaHUs (TeCThbI) AJIsl OeHKU chopMHpPOBaHHOCTU KoMIleTeHunu YK-1.

v ~ ~2 P o
1. BeIsiICHUTD, SBISIETCS I TMHEWHON (DYHKITHS f (x )— X = (xz - xlxz) /

. . ~2 o)
Find whether the function ./ (x ): X >\, x1x2) is linear.

2. BoIAcHUTB, SABISACTCS U (PYHKIUSA Vi =(01 101 Oﬁ, 3aJjlaHHasi BEKTOPHO, CaMOJIBOMCTBEHHOM /

Find whether the function given by vector ]7 Z(O 1101 Ob is self-dual.

3. BBIsICHUTD, SBJISCTCS JIM MOHOTOHHOM (DYHKITUS f= (01 101001) , 3aJlaHHAs] BEKTOPHO /

Find whether the function given by vector J =(O 1101 09 is monotonic.

5.2.3. TunoBble TecTOBbIE 3aJaHu (TeCThI) AJI OLEHKHU chopMupoBaHHOCTH KomneTeHuun OITK-1.




1. Kakue u3 HWwKenpuBEAEHHBIX IOCIENOBATEILHOCTEH CHUMBOJIOB SIBISIIOTCA noOgopmynamu $Hopmynsll
Vx[P(x) v 3y[— OO) & R(x, fiy)]] 7/
Which of the following sequences are subformulae of the formula Vx[P(x) v y[— Q@) & R(x, f(y))]] ?

1) x

2; P(x)

3) )

4) 00) & R(x, iy))

5) Vx P(x)

6) 3y[— 00 & R(x, fy))]

7) Vx3)[- 00) & R(x, f(y))]

2. Kakue n3 HKenpuBeAEHHBIX (HOPMYII SIBIIIOTCS HpeonoxyceHuamu? /
Which of the following formulae are sentences?
1. P(x)
Ix P(x)
3x R(x, y)
Vx 3y R(x,y)
Vx [P(x) v Q)]
Vx [P v ()]
Vx [P(x)v 3y Q0]
Vx [P(x) v 3y R(x, y)]
9. [Vx P@)]v [3y Rx, )]
3. Kakue u3 HIbKenpuBeIEHHBIX QOPMYIT SIBISIOTCS 8bIHOAHUMBIMU? |
Which of the following formulae are satisfiable?

NNk W

1) 3x P(x)

2) dx [P(x) & — P(x)]

3) [Vx P(x)] & [Vx — P(x)]
4) dx [P(x) v = P(x)]

5) [Vx P(x)] Vv [Vx = P(x)]
6) [Vx P(x)] & [3x — P(x)]

5.2.4. Tunosble 3a1a4M 1J1s1 onleHKH copMupoBaHHOCTH kKommneTeHunu YK-1.

3agaua 1. [lepeuncnuTh Bce CyIIECTBEHHBIC W (DUKTHBHBIC MEPEMEHHBIC Y CIEAYIOMNX (YHKUUH OT Tpex
MEPEMEHHBIX: /
List all essential and fictitious variables of the following 3-variable functions:

1) f=(100110;

N R ) MOE )

3angaua 2. Jlns cienyromieit pynkimu noctpouts CAJH® u CKH®: /
Construct PDNF and PCNF for the following function:

f()~c3)=(x_l-x2 E")363)'(361 "Xy _>x2)-

5.2.5. TunoBble 3a1a4M 11 OLeHKH chopmupoBanHocTu komnerenuun OIIK-1.

3anaua 1. Halinure Bce TepMbl, aToMapHbie (GOopMyIbl H TOA(GOPMYIIBI, comepKalecs B 3a1aHHON GopMmyite
JIOTMYECKOTO S3bIKa NepBoro nopsaaka. OnpenennTe Yucio Moaenei 3Toi GopMyibl Ha 1-3IEMEHTHOM



12yHuBepce U NOACYUTANTE €€ JOII0 BBITOJIHUMOCTH, HAUTE ee peaen npu n — oo. [locTpoiite kakyro-
HUOYIb MOJIENb 3TOW (GOPMYJIBI HA YHHUBEPCE U3 YETHIPEX AIIEMEHTOB: /

Find all terms, atomic formulae and subformulae being contained to the given first order logical formula.
Determine model number of the formula on n-element universe and count its satisfiability ratio, find its limit
when ipu n — o. Construct some model of the formula on the universe of 4 elements:

Vx 3y Vz [[P (x) & = O] V [R(z) & O(x)]]

3angaua 2. [Ipuenute 3a1anny0 Gopmyiy k antunpedukcaomy Buy. [lonbs3ysck Teopemoii [edckoro,
BBIYUCIIUTE mnpeacia €€ 10U BhIITOJIHUMOCTHU /

Transform given formula to anti-prefix form. Using Glebsky theorem, calculate the limit of its satisfiability
ratio:

Vx 3y Vz [[P (x) & - Q(y)] V [R(z) & Q(x)]]

6. YueOHO-MeTOAMUYECKOE M NH(POPMALMOHHOE 00ecnievyeHue TUCHMILTUHBI
a) OCHOBHas JIUTepaTypa:

Dirk van Dalen. Logic and Structure. Springer Science & Business Media. 2012.
http://www.springer.com/gp/book/9781447145578

0) JOoTMONHUTENbHAS TUTEpaTypa:

Yu. I. Manin. A Course in Mathematical Logic for Mathematicians. Springer Science & Business Media. 2009.

http://www.springer.com/us/book/9781475743852

B) IporpammHoe obecrnieuenne u MlaTepHeT-pecypcsl (B COOTBETCTBUH C COAEP)KAHUEM JUCIIUILINHBI):

1. Copouan C. B. OCHOBBI IUCKpPETHOI MaTeMaTHKHU. YUeOHO-METOuUecKoe mocooue (Ha
AHTJIMHCKOM SI3bIKE). DJIeKTpOoHHOE n3nanue. 2012.
http://eng.unn.ru/images/files/bach_it/Osnovy_diskretnoy matematiki.pdf

2. Anexcees B.E., Kucenea JI.I'., CmupnoBa T.I'. COopHUK 3a/1a4 110 AUCKPETHON MaTEMaTHKE:
3amaunuk. — Hwxauit Horopona: Hukeropoackuii rocynusepcutet, 2012. — 80c. // ®onn
00pa3oBaTeNbHBIX JIEKTPOHHBIX pecypcoB. Per. No 487.12.08.
http://www.unn.ru/books/met_files/alekseev.pdf

3. AnexkceeB B. E., TananoB B. A. I'padst u anroputmsl. CTpyKTyphl JaHHBIX. Mozenu
Berunciiennit. M.: UHTYUT.PY, bunom. Jlaboparopust 3nanuii, 2012.
http://www.intuit.ru/studies/courses/101/101/info

4. Anekcees B. E., 3axaposa /. B. Teopust rpadoB. Dnexrponnoe uznanue. 2012.
http.//www.unn.ru/books/resources.html 482.12.08.

7. MaTepuajibHO-TEXHUYECKOE of0ecriedeHne TUCIUNIHUHbI

[Tomemienus npeacTaBisiOT coOoi yueOHble ayIUTOpUU JJISl MPOBEACHUS yYEOHBIX 3aHITHIA,
IPEIyCMOTPEHHBIX ~ MPOrpaMMOil  (JIEKIIMOHHOTO M CEMUHApCKOr0o  THUMA), OCHAIICHHbBIE
000py/IOBaHHEM U TEXHUYECKHUMH CPEACTBAMU OOYUEHHUS.
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[Tomemienus A caMOCTOSITENbHOM paboThl 00YUYaOIMIMXCSl OCHAIIEHBI KOMITBIOTEPHOI13
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUeHuss K cetu "MHTepHer" u obecreyeHbl TOCTYIIOM E
ANEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BATEIILHYIO CPELTY.

[Iporpamma coctaBneHa B coorBetctBuu ¢ TpedboBanusmu GI'OC BO /OC HHI'Y

ABTOp: K.(p.-M.H., JIO1I. Copouan C. B.

Penensent (b1)

3aBeaytouuii kadeapoit: 1.¢.M.H., mpod. Kyznenos M. .

[Iporpamma ooOpeHa Ha 3acelaHuU METOAMYCCKONH KOMUCCHHM WHCTUTYTa MH(POPMAITMOHHBIX
TEXHOJOTHH, MaTeMaTuKu U MmexaHuku oT 01.12.2021 roxa, mpotokost Ne 2.
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