MHWHUCTEPCTBO OFPA30OBAHMA U HAYKU PO
denepanbHOE TOCYJapCTBEHHOE OI0/IKETHOE 00pa3oBaTeIbHOE
YUpEeKIEHUE BBICIIETO 00pa30BaHUs

«KybaHCckuil Tocy1apCTBEHHBI YHUBEPCHUTETY
(®I'bOY BO «KyoI'Y»)

cDaKy.IIBTCT KOMITBIOTCPHBIX TEXHOJIOTUH U HpHKﬂaﬂHOﬁ MAaTCMAaTUKH
Ka(beﬂpa HHTCJUICKTYAJIbHBIX I/IH(l)OpMaI_II/IOHHBIX CHUCTCM

VYTBE I’}EU}{}J@’“ sy
e P
[TpopexT, ;j 0Ly MO ,{\umu.

KauvecT _},*ﬂﬁ‘jﬂ“ﬁ;}ﬁl:un}fu-*i._lypumn

PABOYASA NTIPOT'PAMMA JUCHUITJIMHBI
b1.b.14 ®ynaameHTaIbHbIC JUCKPETHBIE MOAECIH

s nanpasnenusi: 02.03.03 MaremaTtuueckoe oOecriedeHue u
aIMUHUCTpUPOBaHUE UH(POPMAIIMOHHBIX CUCTEM
[Ipoduiib: TexHomorust mporpaMMHUpPOBAHUS

dopma oOydeHus: oOuHas

KBanudukanus BeITyCKHHKA - OaKanaBp

Kpacnonap 2018



PabGouas mnporpamMma aucuMmuiiHbl DyHAaAMEHTAIbHBIE JTUCKPETHbIE MOJEIU
COCTaBJICHa B COOTBETCTBHUH  C denepalibHbIM  TOCYAApCTBEHHBIM
oOpa3zoBaTeIbHBIM  CTaHJAapTOM BbIciiero obOpaszoBanus (OI'OC BO) 1o
HampaBieHuto noaroroBku  02.03.03  Marematuyeckoe —oOecnieyeHue U
aIMUHUCTpUpPOBaHUE UH(POPMAIIMOHHBIX CUCTEM

IIporpammy cocraBuiIn:

Kocrenko Koncrantun BanoBuy, 3aB. kad., K.(h.-M.H, TOUEHT R
JleGeneBa Anactacus [laBnoBHa, mper. . 7y T —

7

PaGouas nporpamma nucturuimabl yHIaMeHTaTbHBIE TUCKPETHBIC MOJICIH
yTBEpXKICHA HA 3aceaHuH Kadeapbl HMHTEIUICKTYa IbHBIX HH(POPMAIIMOHHBIX
cUCTEM

npotokoit Ne 5 «12» anpens 2018r.

3aBenyromuii kadenpoit (pazpadborunka) Kocrenko K.H. 7

PaGouas nporpamma o6cyxaeHa Ha 3aceaHiu KadeIpbl UHTEIUIEKTYaIbHbBIX
MH(OPMAIMOHHBIX CUCTEM

rpotokoit Ne 5 «12» anpens 2018r.
3aBenyromuii kadenpoit (Beimyckarornieit) Kocrenko K. U. o

CorJiacoBaHo:

[Iporpamma ogoOpeHa Ha 3acefaHUM  y4eOHO-METOJMYECKOM  KOMHUCCUU
(baxkynbpTeTa KOMIIBIOTEPHBIX TEXHOJOTUM U PUKIATHON MaTEeMaTHUKU

oT «20» anpens 2018 r., mpoTokon Ne «1».

[Ipencenarens YMK dakynbrera Mansixun K.B.

Penien3eHTHI:

Cununa Cepreii ['enHanbeBud, 3amMmecTutens aupekropa, OO0 «uutJlad»
Manbixud Koncrantud Bragumuposud, 1011 Kad. TpUKIagHON MaTeMaTHKA
KyoI'yY



1. Heau 1 3agqa4mn U3y4YeHUs JUCUMIIIMHBI

1.1. Ileau ocBoeHHsI AUCUUILIMHBI.
JucnunnuHa «DyHIaMEHTAIBHBIE JUCKPETHBIE MOJEIN
l'ocynapcTBeHHBIM  00pa3oBaTEIbHBIM CTAaHIAPTOM BbICIIero oOpazoBaHust PD u sBisercs
OMHOW W3 0a30BBIX JUCHHUIUIMH, W3y4a€MbIX CTYIACHTAMU CIEIHATBbHOCTH 02.03.03
«MaremaTtndeckoe obecrieueHrne U aIMUHACTPUPOBAHNE HH(POPMAITMOHHBIX CUCTEM.

1.2. 3agauu QIMCUMILUIMHBI.
3ajaun U3y4eHus TUCIUTUTMHBI COCTOST B MOJYYEHUH MPECTABICHUN O SI3bIKE MAaTEMaTHIECKOM
JOTUKHU, (yHIAMEHTaIbHBIX JHUCKPETHBIX MOJEISIX M CBOMCTBAX OOBEKTOB JTUCKPETHOM
MPUPOJIBI, TPEICTABIAEMBIX W HW3y4aeMBIX CPEICTBAMH JAaHHOTO s3bika. CyllecTBeHHOE
3HAYCHHE WUMEET M3yYEeHHE METOJIOB pabOThl JAUCKPETHHIMH M KOMOWHATOPHBIMH OOBEKTaMH,
MOJTyYCHUE HAaBBIKOB MPOEKTHUPOBAHMS W HCIOJIH30BAHUS JTMCKPETHBIX OOBEKTOB B 3ajJadax
0o0paboTkM HMHPOpMALUHU, JIOTMYECKOIO AaHalW3a W MPUHATUS pEUICHUH, U3ydyeHus
CEMaHTUYECKHUX U CTATUCTUYECKUX CBOMCTB JTUCKPETHBIX OOBEKTOB U CUCTEM.

HU3y4acTCa B COOTBETCTBUU C

1.3. MecTo AMCHHUILIHHBI B CTPYKTYpe o0pa3oBaTte/ibHOM nporpammsel. b3.5.3.
VYueOnas aucuuniauHa «DyHIaMeHTaIbHBIE IUCKPETHBIE MOJEIM» OTHOCHUTCS K 0a30BBIM
kypcam. OHa BKiIO49aeT GopMalibHbIE OMMCAaHUSI U HEOOXOIUMOE TEOPETHIECKOe 000CHOBAHMS
(GyHIaMEHTaIbHBIX MOJIEJIEH U METOJOB, HCIOJIb3YEMbIX IpPH H3YYEHHUU BCEX JUCLMILIUH
MPOTPAMMHUCTCKOTO IHUKJIA, o0ecriednBas (OPMUPOBAHUE OOLIUX MPEACTABICHUSIX 00 OCHOBHBIX
MOJENSAX M METOJax, HCIOJb3YeMbIX B PAa3JIMYHBIX DPa3/eiax COBPEMEHHON MaTeMaTHKU U
unpopmaruku (Bb1.B.7 OcHoBbl mnporpammupoBanusi, b1.B.15 CTpykTypsl U aJropuTMbl
KOMIMBIOTepHOW 00paboTku manHbix, B1.Bb.18 Texnomormm 6a3 mansbix, B1.B.21 Teopus
aBTOMarToB U popMaibHbIX rpaMMatuk, B1.B.JIB.9. CrucreMbl HCKYCCTBEHHOTO MHTEIIEKTA).
[Iporpamma cocTaBiieHa Ha OCHOBE (eepalibHOIO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa [0  HANpaBJIEHUIO  MOArOTOBKM  MartemaTuueckoe  oOecriedeHue U
aJIMMHHUCTPUPOBaHNE NHPOPMAITUOHHBIX CUCTEM.

1.4 IlepeyeHb MIAHMPYEMBIX Pe3y/JbTATOB 00y4YeHHMS IO JMCHHILIMHE (MOIYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3yJibTaTaMHU 0CBOeHHs 00pa30BaTe/IbHOM NPOrpaMMbl.
N3yuenne nanHO# yd4eOHOW NUCIMIUIMHBI HAIIPABJICHO HA (DOPMUPOBAHHUE Y 00YUAFOIITXCSI
001eKyTbTYypHBIX/001IenpodeccuoHanbHbIX/podeccuoHanbHbIX Komrerenuuit (OK/OIK/TIK)

WNnne B pesynbraTe nzyueHus: yueOHON JUCLMITIIUHBI
No KC Conepxxanmne 00ydJaronuecs: JOJKHbI
. | KOMIE | KOMIIeTeHIHH (nm eé
" | TeHIM 4acTu) 3HATh yMeThb BJIaJleTh
"
1. OIIK- | cnocoOHOCTRIO Omnpenenenus CocraBnare u | MeTtononoruei
2 MIPUMEHSTh B | GyHJAMEHTAIbH | aHAIM3UPOBATH | MATEMAaTUYECKO
npodeccuoHalbHON BIX JMCKPETHBIX | TEOPETHKO- ro
NEATENbHOCTH 3HAHUS | MOJENIEH W WX | MHOXKECTBEHHBI | MOJICIIUPOBAHU
MaTeMaTHIEeCKUX AIIEMEHTOB; € BBIPAXCHUSA | 5 B
ocHoB nH(popmaTuku. | bazoBbie MIPOU3BOJIGHOW | TIPUKJIATHBIX
CBOWCTBa IIPUPOJIbI; obrnactsx c
¢dbynnamentansH | KoncTpympoBa | mcnosnb3oBaHue
BIX JIOTUYECKHX | Th M JIHCKPETHBIX
MoOJeNed M WX | KOMOMHATOPHBI | MaTEMAaTHYECKH
9JIEMEHTOB; e OOBEKTHI | X MOJCICH;
CaoiicTBa pasHoi DneMeHTaMHu
OTHOIICHHUH TIPHUPOTBI U | CTPYKTYPHO-




Wnne

B pe3synbTaTe nzydeHus: yaueOHON JUCITUTUTHHBI

No KC Conepxanue 00yyaroumecs J0KHbI

. | KOMIE | KOMIETCHUHH (mm eé

" | TeHIM 4acTu) 3HATh yMeThb BJIaJleTh

"

MEXIY MOJICYUTHIBATh | (PYHKLIMOHAJIBH
3JIEMEHTaMU UX KOJIMYECTBO; | OF0 MBbIIUIECHUS
MHO>KECTB u | Bnaners IpU  pELIEeHUHN
CHUCTEM; OCHOBaMU 3aza4
Cxembl METOAUKHI Bnaners
KOMOMHATOPHOI' | TOCTPOEHHUS HaBbIKaMU
0 aHamu3a U | nepebopHBIX KOMOMHATOPHO
KOMOMHATOPHOT | aJIrOPUTMOB; ro MBIILJICHUS
0 cueTa, | BRITTOIHATE u
OCHOBAaHHbIE Ha | IOUCK MIPOEKTUPOBAHU
0a30BBIX MUHUMAIBHBIX | 5
KOMOUHATOpHBIX | (hopm KOMOMHATOPHbI
MpaBUIIaX; MIpe/ICTaBICHUS | X OOBEKTOB;
OCHOBBI TEOpUU | JIOTHUECKUX dbopmanuzanuu
rpagoB U CXEM | 3aBUCUMOCTEH; | U
pelieHus ®opmupoBaTh | aIrOpPUTMHU3ALHU
nepedopHBIX MpEeACTAaBICHUE | U B
3aja4 Ha rpadax; | CTpyKTyp KOHKPETHBIX
CaoiicTBa CIIOKHBIX obmnactsx
BBIYMCIICHUH, KOMOMHATOPHBI | I€ATENbHOCTH;
MoAenupyeMblx | X oObexkToB u | HaBblkamu
YCTpOICTBAMU C | CUCTEM ¢ | npodeccuoHan
KOHEYHOU TIOMOTIBEO bHOW paboOTHI C
MaMSThIO, rpadoB U | AUCKPETHBIMU
METOIbI CeTeH; MOJICISIMH
npoexktupoBanus | Pemars pa3HbIX TUIIOB,
TaKHX OCHOBHbIE BKJIIOUYAIOLUMU
YCTPOMCTB. 3a7a4u MOCTPOEHUS,
Konuenmun MIOCTPOECHHUS aHaJIn3 u
BBIYMCIUMOCTHU U | IyTel U | IpUMEHEHHE
AITOPUTMHUYECKO | LIUKIIOB B | MOJEIEN.
i rpadax;
HepaszpemuMocT | Pemate
u, OCHOBHBIE | OCHOBHBIE
MIOAXO/IbI U | KOMOMHATOPHBI
METO/bl OLEHKHU | € 3ajauu s
CJIOKHOCTH rpadoB u
QITOPUTMOB M | CETEMl.
3a/1ay; Onpenensrsb
CymiecTBOBaHHE | CBOMCTBA
(GyHIaMEHTaJIbH | OTHOIICHUM
BIX MEXIY
HEpa3pelIuMbIX | OObEKTaMH U
CBONCTB cUCTEMaMHU
QJITOPUTMOB, KOHKPETHBIX
OTHOCSIIMXCS K | obnacteit
aHaJIU3y JeSITENIbHOCTH;




WNune B pe3synbTaTe nzydeHus: yaueOHON JUCITUTUTHHBI
No KC Conepxxanue 00ydJaronuecs: JOJKHbI
. | KOMIE | KOMIETCHUHH (mm eé
" | TeHIM 4aCTH) 3HATH yMeThb BJIa/IeTh
u
pOrpaMm u | Beruncnsate
KOMIIBIOTEPHBIX | 3HAUEHUS
aJITOPUTMOB; HUCTUHHOCTHU
OcHoOBBI JIOTUYECKUX
MOJICIIMPOBAHUS | BBIDAXKCHUM U
QITOPUTMOB ¥ | QYHKIHH.
IIPOLIECCOB C | KOHCTpYHpOBAT
MTOMOIIBIO b MoJenu
MPOJYKIIMOHHBIX | aBTOMAaTHBIX
CHUCTEM; CXeM JIs 3aj7a4
CaoiicTBa U | BBIYUCIICHUS
AITOPUTMBI byHKIMI "
KOHCTPYMPOBAHHU | paclio3HaBaHUs
s MUHUMAJIbHBIX | CJIOB.
MIOTOKOB i | Co3naBathb
TPAHCIOPTHBIX PEKypCUBHBIE
ceTen; OIIpeIEICHUS
OyHIaMEHTaIbH | YUCIOBBIX U
bIE CBOMCTBA | CIIOBAPHBIX
KoJ0B. Metonpl | QyHKIUI.
KOHCTpyHpoBaHU | MonennpoBaTh
s KOJIOB C | cXembl
3aJJaHHBIMU JIOTUYECKOTO
CBOMCTBaMH. BBIBOJIA TUIs
[Ipocreitmme CUCTEM IPABUI
CXEMBI (mpoaykuuit).
JIOTHYECKOTO CocTaBisTh
BBIBOJIA U | peKypCUBHbIE
NI0Ka3aTeNbCTB; | ONPENEICHUS
OcHOBBI YUCJIOBBIX |
JIOTUYECKOTO CIIOBApPHBIX
aHanu3a u | QyHKIUH.
anreopsl dopmupoBaTh
JIOTUYECKUX CUCTEMBbI
BBIPAKEHU; IIpaBu,
Crioco0sl MTOPOKIAFOLITUX
MIPEJICTaBICHUS | 3a/laHHBIE
JMCKPETHBIX MHO>KeCTBa
00BEKTOB H | CJIOB,
CUCTEM B IaMSTHU | BBIYUCIICHUS
CaoiicTBa 3aJlaHHBIX
YCTPOMCTB C | YHCIIOBBIX u
KOHEYHOH CIIOBApHBIX
MIaMSTBIO. byHKIMI
METO/IbI
MIPOEKTUPOBAHUS

TaKuX




WNnne B pesynbraTe nzyueHus: yueOHON JUCLMITIIUHBI
No KC Conepxxanue 00ydJaronuecs: JOJKHbI
. | KOMIE | KOMIETCHUHH (mm eé
" | TeHIM 4acTu) 3HATh yMeThb BJIaJleTh
"
YCTPOWCTB.
OcHoBBI
JIOTUYECKOTO
MOJEIUPOBAHUS
QITOPUTMOB U
IIPOLIECCOB c
MTOMOIIBIO
MIPOTyKIIMOHHBIX
CHUCTEM;
CaoiicTBa u
QJIITOPUTMBI
MUHUMAaJIbHBIX
MIOTOKOB TUIs
TPaHCIOPTHBIX
ceTei;
OcHOBBI TEOpUU
rpadoB u Teopun
pelieHus
ONTUMU3ALMOHH
BIX 3aJa4 Ha
rpadax;

2. CTpyKTYpa M coJepKaHue TUCHHIIHHBI.

2.1 Pacnpenesienue TPyA0EMKOCTH TUCHMILJIMHBI IO BUIAaM padoT.
Oob1as TpyA0EMKOCTh AUCHUILIIMHBI cocTaBisAeT 9 3au.el. (324 yacoB), UX paclpeieeHHue 1o
BUaM paboT MPEACTaBICHO B TabIHIIe

Bun yue6noit paboTsl Bcero CemecTpbl
4acoB (dacer)
1 2
KonTakTHas paGora, B TOM 4ncJje:
AyauTOpHBbIE 3aHATHS (BCEro): 154 86 68
3aHsTHs JIEKIIMOHHOTO TUIA 84 50 34 - -
JlaboparopHble 3aHsATUS 70 36 34 - -

3aHATHS] CEMUHAPCKOTO TUIIA (CEMHUHAPBI,
MIPAKTUYECKHUE 3aHSITHSI)

HNuas koHTaKTHas1 padora:

KonTpoas camoctositrensHoi paboTsl (KCP) 8 4 4

[Ipomexyrounas arrectauus (MKP) 03,/

0,8 02 0,3
CamocTosiTe/IbHAsA padoTa, B TOM YHCJIe:
Kypcosas paboma - - - - -
IIpopabomxka yuebHoeo (meopemuueckozo) mamepuana 32 20 12 -

Buinonnenue unousuoyanbhvix 3a0anutl (n0020mosKka

. . 32 20 12 -
Cco00OwWeHull, npezeHmayuii)




Pegepam - - - - -
IloaroroBka K TeKyniemMy KOHTPOIIO 7,8 4,8 3 - -
KonTpoJn:
[TonroToBka K 3K3aMeHy 89,4 44,7 | 44,7
OO0masi Tpy10eMKOCTh qac. 324 180 | 144 - -
B TOM HC/le KOHTAKTHAs | 62.8 | 90,5 | 72.3
pabora
3a4. efi 9 5 4

2.2 CTpyKTYypa AMCUMILUINHBI:

Pacrnipenenenne Bu10B yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3/ieiaM JUCIUIUINHBI.
Pazgenbl quciummael, n3ydaemsie B 1 cemectpe (ounasn ghopma)

Ne Hmozo | Aynuropnasi padora | CP | Kour
n/ HaumeHoBaHue pa3aeJia, TeMbl axao.u poJk
n ’ aco¢ | Bee | Jlexk | Jlabopa
r0 | UMM | TOPHBbIE
Tema 1 OcCHOBBI TEOPUH MHOKECTB 14 6 2 4 4 4
2. Tema 2 CumBoJIMUECKasl JIOTHKA 12 4 2 2 4 4
3 Tema 3 OTHOIIEHNS] HA MHOYXECTBAX 32 16 8 8 8 8
4. Tema 4 OcHOBBI KOMOMHATOPUKHU 36 20 8 12 8 8
> Tema 5 @ynkuuu anreOpbl JOTMKU 48 24 16 8 12 12
6. Tema 6 DnemenTh TEOpUU TpadoB 33,5 16 14 2 8,8 8,7
7. 44,7
Bcero no pazaenaM IuCHUIIITAHBL: 175,5 86 50 36 44,8
[Ipomexyrounas arrectauus (MKP) 0,5
KoHnTposas camocTosiTensHOM paboTh 4
(KCP)
HToro no gucuuminHe: 180 86 50 36 44,8 | 44,7
Pazgenbl qucumnHebL, ©3y4aeMbie BO 2 ceMecTpe (ouras ¢opma)
Ne Hmozo | Aynuropnasi pa6ora | CP | Konr
n/ HaumeHoBaHue pa3aeJia, TeMbl axao.u poJL
n ’ aco¢ | Bee | Jlexk | Jlabopa
ro | UMM | TOPHBbIE
L Tema 1 KoneuHo-aBTOMaTHBIE MOIETH 38 19 9 10 7 12
2 Tema 2 ANropuTMbl ¥ BBIYUCITUMOCTD 36 17 9 8 7 12
3 Tema 3 Ananus alropuTMOB 10 6 4 2 2 2




4 Tewma 4 [IpoayKIIMOHHBIE CUCTEMBI 37 18 8 10 7 12
> Tema 5 AndaButHOE KOTUPOBAHUE 8 4 2 2 2 2
6 Tema 6 IloToku B ceTax 8,7 4 2 2 2 4,7
Bcero 10 pasieiaM MMCIMIUIHHEL 1397 | 68 | 34 34 | 27 | ¥
[Ipomexyrounas arrectauus (MKP) 0,3
KoHnTposas camocTosiTensHOM paboTh 4
(KCP)
HToro no gucuuminHe: 144 68 34 34 27 | 44,7

[Ipumeuanue: JI — nexnuu, 13 — npaktudeckue 3anarusi / cemuHapsl, JIP — maGoparopubie

3anstus, CPC — camocTosTensHas padoTa CTyIeHTa

2.3 Conepsxkanue pa3aesioB JUCHUNIMHBI:
2.3.1 3ausaTHA JeKIIHOHHOI'0 THUIIA.

Ne HaumeHoBaHue Conep:xanue pasjiena
pasae | pa3zea
Ja

®opma
TeKyLIero
KOHTPOJIA

1 2 3

4

1 OcHOBBI TEOpUU MpmuoxectBa. [IpeacraBieHre MHOXKECTB
MHOYECTB. (MMeHOBaHUE, IepevrClIeHUue
JJIEMEHTOB, 3aJJaHUE
XapaKTEPUCTUYECKOTO CBOKCTBA,
nuarpammbl Benna). Onepanuu Hat
MHOKecTBaMH. TeopeTnko-
MHO>KECTBEHHbIE (OPMYJIbI U
ypaBHEHUsA. MOITHOCTh MHOKECTBA.
KoHeunble 1 cueTHbIE MHOKECTBA.
OtoOpaxkenus. ObpaTHbIe
0TOOpaKCHUSI.

P, T

2 CuMBoOJIHUECKAS Bricka3pIiBaHMS U IPEIUKATHI.

JIOTHUKA Jlornueckue CBSA3KU U KBAHTOPHI.
dopmyibl. BoxkeHHOCTH hopMyIt.
[Tondbopmysbl. DKBUBaJIECHTHOCTH
dhopmyn. UCTUHHOCTB U JOKa3yeMOCTb.
[IpaBuia BeiBoJa. Ilapaiokcsl.

P, T

3 OcHoBBI Kom6unatopnsie npasuia. CoueraHusl.
KOMOMHATOPHUKU. Pa3memienus. Pa3zouenuss MHOXECTB Ha
yactu. opMyiia BKIIFOUEHU -
VCKIIIOYCHHH.

P, T

4 OTtHoleHus Ha [IpencraBnenus otHoweHui. Onepanuu
MHO>KeCTBax HaJ oTHoueHusMu. CBoMCTBa
OuHapHBIX OTHOIIEHUH. OTHOIIICHUS
SKBHUBAJIEHTHOCTH U MOPSJIKA.

P, T

5 OyHKIMH anreOpsl OyHKIMU anredpsl JToruky (¢.a.J.).

P, T




JIOTHKH.

Tabnuunoe 3aganue. CyliecTBEHHOCTh
nepeMeHHbIX. Pacrno3HaBanue
CYLIECTBEHHBIX U y/aJeHHE
HECYLIECTBEHHBIX MEPEMEHHBIX.
OnementapHble pyHKIUU. DopMyIbl.
@yHKIMH, IPEACTABIISIEMBIE
dhopmynamu. DKBUBAJICHTHOCTD
dbopmyn. Teopema o 3aMeHE paBHBIX.
DneMeHTapHble KOHBIOHKIIHU.
Paznoxxenne GpyHKIuil M0 MEpeMEHHBIM.
JIM3BIOHKTUBHBIE HOPMAJIbHbIE (POPMBI
(AH®). 'eomerpuueckas
nHatepnperanusa [JH®. MunumansHas u
cokpamenHas JJH®. [loctpoenune
cokpamieHubix JJH®. Cxemsl u3
(YHKIIMOHAJIBHBIX 3JIEMEHTOB.
CnoxHOCTh cxeM. [|BOMYHBIH
cyMMarop. BeipasumMocTh J0ruueckux
¢yukuuii. [loaHble cucTeMbl GYHKINMN.
3aMmkHyTbIe Ki1accbl. Kpurepuit
1oJiHOTHI B Py. [Ipenmnonneie kinaccol u
VX CBOMCTBA.

DneMeHTbl TEOpUU
rpadoB

1. Onpenenenue rpada. DIeMEHTHI
rpadoB 1 crocoObl UX 3aJaHUsl.
I'eomerpuueckoe 3ananue u
nzomopdusm rpados. Kpurepuii
rwiaHapHocTy. [TyTu u nukisl B rpadax.
Cy1iecTBOBaHKE IPOCTHIX U
aeMeHTapHbIX nyred. Kpurnueckue
IIyTHU B Harpy>KEHHBIX Ipadax.
[TocTpoenne kpaT4almux MyTen.
Cesiznoctb rpadoB. TpansutuHoe
3aMblKaHue rpada u ero BHIYUCIICHHUE.
JlepeBbst u ux coiictBa. OOX0 bl
JIEpPEBbEB U UX MPHUMEHEHUE.

2. Knaccudukanus mukiIioB B rpadax.
Hukner Ditnepa u ['amunbroHa.
[TepeGopHbIe aNrOpPUTMBI TOCTPOCHUS
uukioB. Teopema Ditepa.
JlocTaTO4HOE YCIOBUE CYIIECTBOBAHUS
1ukioB ['amuinbToHa. CyMMBI IIUKJIOB U
rpadoB. DyHIaMEHTaIbHOE MHOXKECTBO
nukioB. [loctpoenne
(GyH1aMEHTaJIbHBIX MHOYKECTB LIUKJIOB.
Xpomaruueckoe yucio rpaga. Teopema
Kénura. Kputnueckue rpadsr.
CBoiicTBa KpUTHYECKUX TpadoB.
BHyTpeHHE 1 BHELIHE yCTOWYUBBIE
MHOeCTBa BepiiuH rpada. Yucna
BHYTPEHHEN U BHEIIHEH YyCTOMYUBOCTH.
Snpa rpaga. CyuiectBoBaHuE siiep
HEOPUEHTUPOBaHHBIX rpadoB. Anpa

P, T.




OPUEHTUPOBAHHBIX TpadoB. bazbl
rpados.

Koneuno-asTomMaTHbIE
MOJEIIHN

Koneunrie aBromatsl. 3aganue
aBTOMAaTOB. UHCIIOBEIC U CJIOBApHBIC
(YHKIMH, BRIYUCIIIEMbIC aBTOMATaMH.
HeBprancnmumocts QyHKITUN
ymHOXeHus. Teopema o mepepaboTke
MIEPHOIUNICCKIX CBEPXCIIOB.
OTJIIMYUMOCTh COCTOSIHUI aBTOMATA.
JnuHa KpaT4aiiiero cjioBa, Ha KOTOPOM
Pa3IUYAIOTCS OTIIMYUMBIC COCTOSHUS.
MuHuMabHbIC aBTOMATHI. Teopema
CyIIIECTBOBaHMS aBTOMATa,
SKBHBAJICHTHOTO 33/ITAHHOMY aBTOMaTYy.
Pacno3naBanue c10B aBTOMaTamu.
3aMKHYTOCTh MHOYKECTB
pacro3HaBaeMbIX CIIOB JIJISI OTICPAIIHA
0OBEIMHECHHUS, TIEPECCUCHHS ¥ PA3HOCTH
MHOecTB. Onepaliuy CynepIrio3uify 1
00paTHO¥ CBs3U. ABTOMAaTHBIC
asieMeHTHI. [locTpoeHue CTPYKTYPHOTO
aBTOMATa, YKBUBAJICHTHOTO 3a/IAaHHOMY
aBTOMATY.

P, T

ANropuTMBI U
BBIYUCIIMMOCTb

[Ipocreitmme ¢pynkuu. Onepanuu
CyNEepHO3UIUU, TPUMUTUBHOU
PEKypCUU U MUHUMU3ALIUH.
DneMeHTapHble, IPUMUTUBHO
PEKYpCUBHBIE U YACTUYHO PEKYPCUBHbIE
¢byukuun. Tesuc Yepua. Hymepanus
YaCTUYHO PEKYPCUBHBIX (QYHKIUH.
Te3uc Yepua. Pazpemnmocts
MHO>KecTB. CBONCTBA pa3pelIuMbIX
MHO>ecTB. Hepaspemmmocts nmpobdiiem
OCTAHOBKH, BCIOJly OIIPEJICIICHHOCTH U
SKBHUBAJICHTHOCTH.

P, T.

AHanu3 anropuTMoB
ITOPUTMOB

BeruncnurenbHas ClI0XHOCTb
anropuT™MoB U 3a1a4. Knaccudukanus
(GYHKIMHM BBIYUCIUTEIBHON CIOXKHOCTH.
ANroput™m COpTUPOBKH 3a BpeMms 7 log
n.

P, T

10

[IpoaykunoHHbIE
CUCTEMBI

O6paziel. [IpumernMOCTh 00PA3IIOB.
Teopema o mpuMEHEHHUIX 00pa3IOB.
[Tponykuuu. [IpumMeHMMOCTH
NpOaYKIMU. BBIBOI B MPOyKIHOHHOMN
cucreme. JlepeBbs BbIBOJa. MHOXECTBa
BBIBOJIMMBIX CJIOB M MX CBOMCTBA.
CxeMa yHUBEPCAIBHOTO aITOpUTMa
BbIBOJA B cuctemax llocra. @yHkuuw,
BBIYHCJIMMBIC B CHCTEMAX IIOCTa.
Be1uycimMocTh Y4aCTHYHO —
PEKYPCUBHBIX (PYHKIIUH B CHCTEMaX
ITocra. Te3uc Ilocra.

P, T




11

KOJMpPOBaHUE OAHO3HAYHOCTH EKOAUPOBAHUSL.
[IpedukcHbie KOJBI. ONTUMAIBHOE
konupoBanue. Meton Xaddmena.
[ToMexoycTONYMBOE KOJAUPOBAHHUE.
['eomeTrpuueckas UHTEpIIpeTaIs
IIOMEX0YCTONYMBOCTHU. Koabl
XeMMHUHTa.

AndasutHoe Monens andaBUTHOTO KOJAUPOBAHMUSL. P, T

12

ceru. [lotoku B cetsix. Teopema o
BEJIMYMHE MTOTOKA B ceTH. [loyHbie
notoku. CeueHus ceTer U ux CBs3b CO
3HAYEHHEM MaKCUMAaJIbHOTO MOTOKA.
Munumainbsbie cedeHus. [lepebopHbie
QITOPUTMBI HAXOXACHUS MUHUMAJTBLHBIX
ceyeHuil. BenmnurnHa noTtoka B CETH.
Teopema o BeTMuMHE IOTOKA B CETH.
[TocTpoenre MaKCUMAaTbHBIX U TTOJTHBIX
notokoB. CyIiecTBoBaHue
MaKCUMAaJIbHBIX TIOTOKOB.

[ToToku B cersax Cetu u ux s5eMeHThl. TpaHcropTHBIE P, T

2.3.2 3aHATHSA CeMMHAPCKOI0 THIIA.
[IpoBeneHne ceMUHAPCKUX 3aHATUI HE TUIAHUPYETCS

2.3.3 JIaGopaTopHbI€e 3aHATHSL.

HaumenoBanue naboparopHbix paboT

dopma
TEKYLIEro
KOHTPOJISI

3

4

BeIpaxkeHne MHOKECTB C IOMOIIBIO MarpamMMm BeHHa 1 TEOpETHKO -
MHO>KECTBEHHbIX KOMOMHaLM. Perienre ypaBHeHUN ¢ MHOXXECTBaMH;

Ompoc

OnpenerieHne WCTUHHOCTHBIX — 3HAYCHWW  JIOTHYECKHX  (QopMyn ¢
kBanTtopamu. CocraBieHue mnpeaukatHbix (popmyn.  OcobeHHOCTH
pacrmo3HaBaHUs HMCTHHHOCTH (opMysl ¢ HMIUTUKanusMu. OTpHIIaHHe
dopmyn. IlpaBuna 3ameH KBaHTOPOB TMpH OTpHUIAHHH  (HOPMYIL.
DKBUBAJICHTHOCTH (hOpMYyIT

Ompoc

N3yuenne CBOWCTB OTHOIIGHWM HA MHOXKECTBE. AHAIW3 HMCTHUHHOCTHU
MPEIMKATOB, OMPEIECISIOMINX OTHOIICHUS

Ompoc

HOCTpOGHI/IC ¥ aHaJIM3 OTHOIICHHUH B Pa3IMIHBIX o0nacTax JACATCIIBHOCTH,

Ompoc

AHanu3 OTHOIIEHMH S3KBUBAJIEHTHOCTH M mnopsaka. Kiaccupukamms
pa30ueHuil, MOPOXKIAEMbIX OTHOLIEHUSMU HKBUBAJIEHTHOCTU. OuEHKU
YHUCIIA KJIACCOB YKBUBAJICHTHOCTH M UX MOIIHOCTEM;

Ompoc

PacnioznaBaHue CBOMCTB OTHOIIEHHUI Ha MHOKECTBE (DYHKITHIA.

Ompoc

Pemenne 3aa4 Ha IPUMCHCHHUC ITpaBUJia YMHOXKCHU.

Ompoc

Pemenne 3ama4 ¢ momoipo npaBuia cioxxeHust. [louck kpurepres
pazOueHnst MHOKECTB Ha Kiacchl. OLIEHKa MOIIIHOCTEH KIIACCOB.

Ompoc




9. |Pemenne KOMOMHATOPHBIX 3a3Jay C HCIOJb30BaHHEM couyeTaHuil u|Omnpoc
pa3MeleHni

10. |Meto1 BeTBJICHHUIA. Ompoc

11.|lloctpoenne  Tabmuii WCTUHHOCTH  JUIS  JIOTHYECKUX  (yHKuui|Ompoc
[Ipencrasnenue dhyaknuii popmynamu. [IpeodpazoBanus Gopmyn

12.|loka3aTenscTBO SKBUBaIEHTHOCTH (opmyn. [loctpoenue pasznoxxkenuii| Ompoc
¢byskumii no nepemMeHHsM U CIH® dyHkumii

13. |lIpencraBnenue mnormueckux (QyHkui dopmynamu Haja 3agaHHBIME|OMpoc
cucteMaMu (PyHKIMI aireOpbl JOTUKH

14.|Iloctpoenne MuauManbHBIX JH® ¢ momMompio  SKBUBaIEHTHBIX|Ompoc
npeoOpa3oBaHUil M TEOMETPUYECKH.

15. |CBoiicTBa crienuaibHbIX KJIACCOB (PYHKIIMA. Omnpoc

16. [IToctpoenue Gpopmyin, Belpakaromux GyHkuu yepe3 GyHkuuu 3aganHbix |Onpoc
KJIaCCOB

17.|Onpenenenne MOITHOCTEH CIICIIHMAIBHBIX KIACCOB (DYHKITUN Ompoc

18. [[TocTpoenune TpaH3UTUBHBIX 3aMbikaHull rpadoB. [Ipeacranenue rpagos|Onpoc
B BHJIE CITUCKOB U TAOJIHII;

19. |IToxcuér uncna Hen3oMOp(hHBIX paciupeHuii rpados. Ompoc

20. |ITogcuer uncna U30MOPPHBIX U CBI3HBIX TpadoB Omnpoc

21. |Onpenenenne u3oMophu3Ma u MiiaHapHOCTH rpadoB Omnpoc

22.|OmnpeneneHre OTIMYMMBIX COCTOSHMM M TOCTpOE€HHE MHHHMalbHBIX|Omnpoc
aBTOMAaToB

23. |[locTpoenue auarpamMm Iepexoja aBTOMAaTOB, BBIYMCISAIOMINX 3agaHHble|Ompoc
byHKIAN

24.|Pa3paboTka AmarpaMM Iepexojia aBTOMATOB, pacHo3HaIMuX 3amaHHbie|Onpoc
MHOJKECTBA CJIOB

25.|CnosxHble 3a/1auM HAa aBTOMATHBIC sI3bIKU. He aBTOMaTHBIE SI3BIKH. Ompoc

26. |IlocTpoeHne aBTOMaTHBIX CXEM. Omnpoc

27.|llocTpoeHre oOmMcaHUs MHOXKECTBA CJIOB, PAacloO3HaBaeMbIX 3amaHHBIM|Ompoc
ABTOMAaTOM

28. |PexypcuBHOE OIpeAcIICHUE 3aJJaHHbBIX YHCIIOBBIX ¢byakuwmii. Omnpoc
MogenupoBaHue yCIOBHO (DYHKIIMOHAIBHBIX BBIPAKEHUU PEKYPCHBHBIMU
CXeMaM#

29. |MonenupoBaHue BIOKECHHBIX IIUKIOB CXeMaMH PUMHTHBHOM pekypcuu |Omnpoc

30. [ITocTpoenue onpeaesieHui peKypCUBHBIX (YHKIIMI METOJOM CBepXy-BHHU3 |O1npoc

31. [Iloctpoenue cuctem IlocTta, B KOTOpBIX BBIBOASTCA 3aJjaHHbIE MHOXKeCTBa|Onpoc
CJIOB

32.|lloctpoeHne OepeBbEB BBHIBOJA W BBIBOJAOB  OTHEIBHBIX  CJOB,|Omnpoc
MOJICJIMPOBAHUE LUKIIOB C IPEAYCIOBHEM.

33. |MonenupoBanme apupMeTHIECKUX IUKIOB B cuctemax [locra Ompoc

34. [Iloctpoenune cuctem Ilocta, B KOTOpBIX BBIYMCIAIOTCA 3afaHHbIe|Onpoc
YUCJIOBBIC (DYHKIIUH.

35. |Iloctpoenue cuctem I[locTta, MOIEIMPYIOITUX OTHOIIIEHUS HA MHOKECTBE |Ompoc
CJIOB.

36. [[locTpoeHue MoJIHBIX TOTOKOB B CETSIX Omnpoc

2.3.4 [IlpumepHasi TeMaTHKAa KYpCOBBIX padoT (IIPOEKTOB)
Hanucanue KypcoBbIX padoT (IPOEKTOB) He NMPexyCMOTPEHO

2.4 IlepeyeHb y4eOHO-MeTOANYECKOT0 o0ecneYeHHsl JJIsi CAMOCTOATEIbHOI padoThI
00y4aromuXxcs Mo JUCUMUIIIMHE (MOIYJII0)



[Tepedyenn yueOHO-METOIMYECKOTO OOCCTICUCHHS AUCIIUTUIUHBI TI0

No Bux CPC BBITIOJTHEHUIO CAMOCTOSITEIBHOU PaOOThI
2 3
N3yuenune 1. Kocrenko K.W. Dnementsl nuckpetHoit matemaruku. KpacHonap:
teopetudeckoro  |KyoI'Y (6a3oBbiit yueonuk. Bepcus 2015 r. [Ipencrasiena B
Marepuana 3MeKTPOHHOM BHE B cucteme Moodle: http://moodle.kubsu.ru/ ).

2. lllesenes IO.I1. luckpernas matematuka, Jlans, 2008, 592 c.
(npencrasiieHa B aneKTpoHHOU 6ubnuoteke Kyol'y .
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=437).
3. Kombuto B.W. Kypc nuckperHoit marematuku. Jlans, 2011, 208
c. (mpexacraBieHa B 3JeKTpoHHOM Oubnuoreke Kyol'y.

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=1798).

2 Pemrenne 3anau COOopHUK THUIBBIX 3a1a4 Ja0OPATOPHBIX 3aHSATUM IO JUCKPETHOU
1ab0paTOpPHBIX MaTemMaTMKe U MareMmarudyecko Joruke, (Bepcus 2017 r.
3aHATUH [IpencraBnena B 2JMEKTPOHHOM Buae B cucteme Moodle:

http://moodle.kubsu.ru/)

Y4eOHO-MeTOAMYECKUE MaTephalibl JJIsi CaMOCTOSATENbHOM paboThl O0ydaroIIUXCs M3
YHUCJIa MHBAJIUAOB | JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) nmpenocraBistoTcs
B (hopMax, alalTHPOBAHHBIX K O'PAaHIUYEHHSM UX 30POBBS U BOCTIPHATHS MH(DOpMAITUH:

JIiist T ¢ HapyIIEeHUSIME 3pEHUS:

— B IIeYaTHOU opme yBeJIMYEHHBIM HIPUPTOM,

— B JOpMeE AIIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina,

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:

— B IIeUaTHOM dopme,

— B JOpMeE AIIEKTPOHHOTO JOKYMEHTA,

— B (hopMe ayauodaiina.

JIaHHBI TIepedeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

3. O0pa3oBare/ibHbIE TEXHOJOTUH.

OcHoOBHas 11eTb UCTIOJIB30BAHUSI AKTUBHBIX U HHTEPAKTUBHBIX (POPM TPOBECHUS YUCOHBIX
3aHATMH B ydyeOHOM mpoliecce — (GOPMUPOBAHME W  DPA3BUTUE KOMIETEHLUUH U
npodeccroHaIbHBIX HaBBIKOB 00y4arouuxcs. AKTUBHbIE U HHTEPAKTUBHbBIE (DOPMBI IPOBEACHUS
3aHATUH peaTM3yIOTCS TpPHU TOATOTOBKE II0 IpOrpaMMaM CpeIHEro IMpodecCHOHaTBHOTO
00pa3zoBaHus U MpeoaraloT 00ydyeHrue B COTpyaAHn4ecTBe. Bee ydyacTHuKH 00pa30BaTebHOTO
nporecca (TpenogaBatelb M CTYISHTHI) B3aUMOACHCTBYIOT IPYr C IPYroM, OOMEHHUBAIOTCS
nHpOopMaIrel, COBMECTHO PEIIAIOT MPOOIEMBI, MOACTHPYIOT CHTYalluu B aTMOc(epe J1eI0BOTO
COTPYIHUYECTBA, ONTHMAJIHHOM JUTSl BEIPAaOOTKM HABBIKOB M Ka4eCTB OyayIero nmpodeccnoHana.

[IperogaBanue MUCHUIUTMHBI TPOBOJUTCS C NPUMEHEHHEM CJICIYIONUX BHIOB
o0pa3oBaTe/IbHBIX TEXHOJIOTHH: paboTa B KOMaHjae, NHpoOiieMHOe 00ydeHHE, KOHTEKCTHOE
oOy4yeHne, oOydeHHE Ha OCHOBE OIBbITA, KOHBEPreHTHO-KOTHUTHBHOE OOy4YEeHHE, JTHYHOCTHO-
OPUEHTUPOBAHHOE WHIMBUAYaJbHOEC OOyYeHHE, CHHEPreTHYECKOe MEKIUCIUIUINHAPHOE
o0y4eHwue, orepexaroias caMoCTosITeIbHas padoTa.



Obyuaromuecs — uHBanuasl I, Il rpynm u nuna ¢ OorpaHMYeHHBIMH BO3MOXKHOCTSMU
3I0pOBbsI YYAaCTBYIOT B Y4YEOHBIX 3aHATHUSAX, BBIIOJHEHUU y4eOHBIX 3aJlaHUM, OCHOBaHHBIX Ha
UCIOJIb30BAHUN AKTUBHBIX M MHTEPAKTUBHBIX (OPM MPOBEICHHS Y4EOHBIX 3aHITHH C y4eToM
0COOEHHOCTEHN UX MCUXO(PU3UUECKOTO Pa3BUTHS, MHIMBUIyaTIbHBIX BOBMOXKHOCTEN U COCTOSHUS
3I0POBB.

Cemectp | Bun 3ansaruit Hcnonp3yemple HHTEpaKTUBHBIE KomnuecTBo yacos
00pa3zoBaTebHBIC TEXHOJIOTUH
1 JI1 KOHBEPIreHTHO-KOTHUTHBHBIN aHAJIN3 2
1 J16 KOHBEPIreHTHO-KOTHUTHBHBIN aHAJIN3 2
1 J11 CUHEPreTUYECKOE MEXKIUCIIUIIIIMHAPHOE 2
o0yJeHmne
1 JI13 npobseMHoe oOydeHne 2
1 JI1S KOHBEPIreHTHO-KOTHUTHBHBIN aHAJIN3 2
2 J128 KOHTEKCTHOE 00ydeHue 2
1 Jla6. 1 00y4eHHe Ha OCHOBE OMbITa 2
1 JIab. 6 00y4eHHEe Ha OCHOBE OMbITa 2
1 JIa6. 9 npobseMHoe oOydeHne 2
1 J1a6. 2 OTIEPEIKAIOIIAs CAaMOCTOATENIbHAs paboTa 2
1 J1ab. 4 C 3aIUIAHMPOBAHHBIMU OLTMOKAMU 2
2 JIab. 5 KOHBEPIreHTHO-KOTHUTHBHBIN aHAJIN3 2
2 Jab. 7 MO3IOBOH IITYpM 2
2 J1a6. 2 OTIEPEIKAIOIIAs CAMOCTOATENIbHAs paboTa 2
2 J1ab. 4 C 3aIUIAHMPOBAHHBIMU OLTMOKAMU 2
2 Jlab. 5 KOHBEPIreHTHO-KOTHUTHBHBIN aHAJIN3 2
HUmozo 32

4. OueHo4Hble cpeacTBa I TEKYIIero KOHTPOJIsl yCIIeBAaeMOCTH M IIPOMEKYTOYHOM
aTTecTaluu.

4.1 ®oHJ OLIEHOYHBIX CPEACTB A5 NPOBeJAeHUs TEKyIero KOHTPOJIs.
Ilepeyenb MpuMepHBIX KOHTPOJIbHBIX 3aJaHUI K POMEKYTOYHOM aTTecTALMU

Tema: Kombunaropuka
[IpocThie 3a1aun Ha IPABUIIO YMHOXKEHUS

1. CkonbKo cyliecTByeT crnoco0oB cAATh M0 6 KapT YEThIPEM UIPOKAM U3 KOJIOJIbI B 36
KapT?

2. CKOJBKO CYILIECTBYET CI0co00B i 4-X YeIOBEK caTh MO 6 KapT KaKJIOMY, TaKk YTOOBI y
Ka)XJIOTO BCE KapThl OBLIIM OJTHON MacTu?

3. CKOJBKO CYILIECTBYET pa3IUYHbIX CIIOCOOOB CaTh MO JECITh KapT JBYM UIPOKaM, €ClI y
IIEPBOI0 UTPOKa KapThl 2-X MACTEH 110 IATh KAPT KaKJ0M MacTH, a y BTOPOI0 UTPOKa
KapThl JBYX JPYTUX MacTel B KOJIMYECTBaX 4 KapThl Ml ilie MacTu 1 6 KapT crapiiei
mactu?

4. CKOJBbKO CYIIECTBYET pa3InYHbIX cJI0B AIuHBI 10 B 1aTUHCKOM andaBuTe, COepKalIuX
5 pa3HbIX OYKB 10 J1Ba paza?

5. CKOJIBKO CYIIECTBYET CIIOCOOOB pachpeneanTh 16 pa3HbIX KHUT cpeau 4-X 4eIoBeK, TaK
YTOOBI KayKJIbIi B35U1 IO YETHIPE PA3HBIX KHUTHU?

6. CKOJIBKO CYIIECTBYET CIIOCOOOB pachpeeanTh 16 pa3HbIX KHUT cpeau 4-X 4eJ0oBeK Tak,
YTOOBI J]Ba YEJIOBEKA B3sUIM 110 5 KHUT U JIBA YEJIIOBEKA B3SUIH 10 3 KHUTH?

7. CKOJIBKO CYIIECTBYET CIIOCOOOB pactpeaenuTh 12 mopydeHuii cpeau 6 4eIoBeK, Tak
YTOOBI Ka)KJIOMY Y€JI0BEKY JOCTAI0Ch POBHO 2 MOPYUYEHUS U BCE MOPYUYECHUSI ObLIN
pacmpeeneHbl?



8. CKOJIbKO CyLIECTBYET JBOMYHBIX MAaTPHUI] pa3Mepa n X n, B KOTOPBIX B KaXJI0H CTPOKE U
KaXKJIOM CTO0JIOIE UMEETCS POBHO OJIHA eIMHUIA?

9. CKOJBKO CyIIECTBYET KBaIPATHBIX MATPHII pa3Mepa n X N, B KOTOPBIX CTPOKAa ¢ HOMEPOM
i COACPXKUT I HyJEH ?

10. CkobKO CYILIECTBYET pa3IUYHbIX Map cJoB ( a, [3), TAKUX YTO O COJEPKUT 16 CUMBOJIOB,
13 KOTOPBIX J]Ba CUMBOJIA BCTpeUaroTcs Mo 3 pasa, elle JABa CUMBOJIa BCTPEYaroTCs 1o 5
pa3. CioBo B comepkuT 2 cUMBOJIa U3 O 110 4 pasa u emie 6 CHMBOJIOB (HE U3 O) TIO
OJTHOMY pazy?

11. CkonbKo cyiiecTByeT crnoco00B pacripeaeanTb UTPYIIKH 16 BUAOB (HEOrpaHUYEHHOE
YHCJIO UTPYIIEK KaXI0T0 BUJA) CPEIU 7 YeJIOBEK, TaK YTOOBI 2 yeloBeKa B3sUIH 110 3
Pa3HbIX UTPYILIKHU, 2 YeI0BEKa B3SUIM 110 5 pa3HbIX UTPYIIEK, 3 YeJI0BEKa B3sUIM MO 7
pa3HbIX Urpymex?

12. CkonbKo cyiiecTByeT crnoco0oB pa3aayuu 1o 10 kapT 1ByM Urpokam, Tak YTOObI KapThl
nepBoro ObUIM 2- BEMYUH MO 3 KapThl U €lle 2-X BEJIMYUH 110 2 KapThl, @ KApThl BTOPOTO
UTPOKA 2-X BEJIMYHMH KapT MEPBOTO UTPOKA IO 2 KAPThI KAXKI0H BETMUMHBI U €IIIe TPEX
BEJIMYMH I10 2 KapThl KaXJA0H BEIUYUHBI?

13. CkoabKO CyIIecTBYeT Croco0OB COCTaBUTh paclucaHue 3aHsAThil u3 18 nap, no 3 napsl B
JIeHb, TaK YTOOBI B pacIIMCaHUM ObLIO 3 Mapbl MaTEMaTHKH, 4 apbl — 3KOHOMUKH, 5 1ap
— MHGOPMATUKHU, 2 Hapbl — UCTOPUH U 4 mapbl CTaTUCTUKU?

14. Cpenu 24 yenoBek pacnpeAesstoTcs 8 pa3HbIX HOPYUYEHHH TaK, YTO KaKJI0€ MOPyuEeHUe
BBINOJIHSAIOT 2 yesnoBeka. CKOJIbKO BO3MOKHO KOMOMHAITMIT?

15. Cpenu 40 yenoBek pacnpeAestoTcs 8 pa3HbIX HOPYYEHHM, TaK YTO 2 MOPYyUYEHUs
BBITIOJIHSIOT 110 3 YEJIOBEKA, 3 MOPYYEHUS BBIIOIHSIIOT 110 2 YEJIOBEKa U 3 MOPYyYeHUs
BBINIOJIHSAIOT 110 4 yenoBeka. CKOJIBKO CyHIECTBYET KOMOMHAIMI, B KOTOPBIX KaXIbIi
YeJIOBEK BBINOJIHAET He 00Jiee OJTHOTO MOPYUYEHHUS U KOT'/1a KaXK bl YEJIOBEK BBIIOIHSIET
71000€ YHCIIO TIOPYUCHU?

16. B nocnenoBarenbHO MPOBOAUMBIX 5 COPEBHOBAHUSAX 110 OJIHOMY BUJy CIIOPTa MPUHSIIO
yaactre 60 yenoBek. CKOJTBKO CyIIECTBYET CITIOCOO0B OMpeaeTIeHUs
MIOCJIEI0BATEILHOCTU TPOEK MPU3EPOB?

17. CkoabKO CyIIeCTBYET TpOoeK cJoB ( a, 3, V), AuHbI 16, TAKUX YTO B O IB€ OYKBBI
BCTpeuaroTes 1o 3 pasza u eulé msaTh OyKB BCTpEUaroTcs 1o 2 pasa; B [3 1B€ OyKBbI U3 OL
BcTpeuaroTes 1o 4 pasza u enl€ 4 HoBble OYKBBI — 110 2 pasa, B Y BCTpedaroTcs 2 OyKBbI U3
o u He u3 3 o 2 pa3a, 1 OykBa u3 J 1 He U3 o BcTpevaeTcs 7 pas, a OCTAIbHBIE 5 OYKB
BCTPEYAOTCA TOJIBKO B Y 110 OJTHOMY pazy?

[IpocTeie 3a1aun Ha pa3OMeHne MHOKECTBA 0OBEKTOB Ha YaCTH

1. CKOJIBKO CYIIECTBYET CIOCOOOB COCTaBIICHHS CJIOBa JJIMHBI 12, COCTaBIEHHOTO C
HCI0JIb30BAaHUEM 5 pa3HbIX OYKB?

2. CKoJBKO CyHIIECTBYET crioco00B pacnpeneneHus 40 pa3HbIX KHUT cpeau 4 4eloBeK, Tak,
YTOOBI KXK/IBIA B3sUT OT 8 10 12 KHUT U BCE KHUTH OBLTH pO3/IaHbI?

3. CKOJIBKO CYHIIECTBYET CIOCO00B pacmupeneiaeHuss 60 COTpyAHUKOB MO TPEM OT/ENaM, TaK
4YTOOBI B Ka)KJIOM 0Ka3aJloCh HE MeHee 16 uenoBek?

4. CKOJbKO CyIIECTBYET CIoc000B BbIOOPA 16 pa3HbIX KHUT, €CIIH UMEIOTCS KHUTH 20
BUJI0B 110 20 pa3HBIX HAMMEHOBAHUH KaXKJI0TO BUIA, TaK YTOOBI B BRIOOPKH COJIEPIKAIIN
KHHUTY POBHO 5 BUIOB?

5. CKoJbKO cylIeCTBYET crioco00B BbIOOpa 8 MOPYyUEHU, €ClIi UMEIOTC 25 MOpydeHU
tuna I, 25 nopydennii Tuna II, 30 mopyuennit Tuna I u 30 nopydennii Tuna IV, tak
4YTOOBI B BBIOOPKE ObUIH MTPEICTaBICHBI IOPYUEHHS BCEX YETHIPEX TUIIOB?

6. CKOJIBKO CYIIECTBYET CIIOCOOOB pacmpeencHust 16 JOKyMEHTOB M0 5 HyMEpOBaHHBIM
markam, Tak 4ToObl B KaXK0i mamnke 0pu1o He 0oiee 2 Wik He MEHee 5 TOKyMEHTOB?



7. CKOJIBKO CyLIECTBYET crioco00B pa3aauu 12 kapT urpoky (13 KojoJsl B 36 KapT), Tak,
94TOOBI OHU OBUIN TPEX pa3HbIX MacTe?

8. CKoJIbKO CyHIeCTBYET crioco00B paznaun 10 kapT UTPOKy U3 KOJOJbI B 36 KapT, Tak
9YTOOBI OHU ObLTN 6 pa3HbIX BEIUYUH?

9. CKOJIBKO CYIIECTBYET CIIOCOOOB 3amucu ciioBa U3 16 OykB, Tak 4TOOBI B HEM
COJIEpKaJIoch S5 pa3HbIX OyKB?

10. CkoJIBKO CYIIECTBYET CIIOCOOOB cOCTaBjIeHUs cioBa u3 20 OyKB, Tak 4TOOBI B HEM OBLIO
MTOPOBHY BXOKJCHUH TTIACHBIX M COTJIACHBIX OYKB, 1 UMEIIOCH 5 pa3HBIX COTJIACHBIX U 4
Pa3HbIX IJIACHBIX OYKBHI ?

HpOCTHe 3aa4M Ha IMOCJICA0BATCIIbHOC MHOT'OKPATHOC p336I/I€HI/I€ MHOK€eCTBa 00HEKTOB Ha
qacTHu

1. CkonabKo cyliecTByeT crnocoOoB AJisl ABYX YEIOBEK B3SITh 110 8 UTPYLIEK BCEX YETHIPEX
BUJIOB, €CIM UMeeTcs |5 HauMeHOBaHUN WTrpyIIEK NepBOro BUa, 18 HaMMeHOBaHUI
UTPYLIEK BTOPOTO BHJA, 20 HAMMEHOBAHNW UTPYLIEK TPETHETO BUIA, 25 HAUMEHOBAHUI
UTpPYILIEK YETBEPTOI0 BUJA, TAaK YTOOBI OHU HE UMENH OOLIUX UTPYILEK?

2. Hwmerorcs urpyuiku 6 BuaoB 1o 10 pa3HbIX Urpymiek kKaxaoro Bujia. CKoIbKo
CYLIECTBYET CIIOCOOOB JUIsl 2-X YEJIOBEK B3STh 110 7 UTPYLIEK, TaK YTOOBI y HUX ObLIN
UTPYLIKH 3-X OOUIUX BUJIOB?

3. Hmeercs 4 xnacca JOKYMEHTOB 10 12 JOKYMEHTOB B KakJIoM ki1acce. CKOJIbKO
CYIIIECTBYET CITOCOOOB JIJIsl TPEX YEIOBEK B3SITh MO 6 JOKYMEHTOB, TaK 4TOOBI y HUX
ObUIH IOKYMEHTBI U3 TpeX 00IIUX Ki1accoB?

4. JIBa Urpoka paccTaBJIAIOT Ha IIaXMaTHOU Jocke 1o 8 nemiek. CKOJIbKO CYIIeCTBYET
CIOCOOOB PacCTaHOBKH, IPU KOTOPHIX POBHO B YETHIPEX CTOJIONAX OYIyT pa3MelleHbl
MEIKH 000MX UTPOKOB?

5. CKOJBKO CyLIECTBYET CIIOCOOOB /ISl IIECTU YEJIOBEK B3SITh 10 4 JOKYMEHTa pa3HbIX
BHJIOB, €CJIM CYIIECTBYET 8 BUOB TIOKYMEHTOB, 110 2 (3, 4) pa3HBIX TOKYMEHTa KaXKI0TO
BUjA?

6. CKOJIBKO CYILIECTBYET CIIOCOOOB pa3aTh O § KapT JBYM UIPOKAM TaK, YTOOBI y HUX
ObL10 3 0OMIUX BETUYMHBI KapT?

7. CKOJBKO CYILIECTBYET CIIOCOOOB COCTaBUTh TPOMKY CIOB JAJIUHBI 9, KaXK/Jble ABa U3
KOTOPBIX COJIepKaT poBHO 4 001X OYKBbI?

8. CKOJIbKO CYLIECTBYET CIIOCOOOB /sl TPEX YEJIOBEK BHIOPATh MO 6 pa3HbIX MOJAAPKOB U3
40 BUJIOB MOJAPKOB, TaK YTOObI y ABYX U3 HUX ObLIO 2 OOIIMX BUIA TOJAAPKOB U €Ilie Y
IBYX ObLIO 3 0OIIMX BH/IA MOJAPKOB?

9. CKOJBKO CYyILIECTBYET CIOCOOOB COCTaBUTh MIPOrpaMMy COPEBHOBAHUM 10 6 BUAAM
CIIOpTa, IPOBOJUMBIX B T€UEHUE 6 JHEH, TaK YTO Ka)IbIi JE€Hb MOCIEA0BATEIbHO
IIPOBOJISITCSI COPEBHOBAHMUS 110 TPEM pa3HbIM BUIAM CIIOPTA U IO ABYM BHUJIaM
COPEBHOBAaHUSA MPOBOJATCS B TEUCHHE 2 JTHEH, IO JBYM BUJAM — B T€UCHHE 3 THEW U emié
110 IByM BUJaM — B TeUeHUE 4 THEH?

[IpumepHbIe 3a1a4n 17151 KOHTPOJIbHBIX paloT 1o npeaMeTy 1o npeamery (1 cemectp)
1 BapuanT

1. CKOMBKO CYIIECTBYET CHOCOOOB I TPEX YEIOBEK B3ATh MO 18 KHHT U3 KHUT 60
HaMEHOBAaHMI, TaK 9TO:

a. Y mepBOro 4ejoBeKa 1o 2 KHUTH 2-X BUJIOB, IO 4 KHUTH 3-X BUJIOB, TIO OJHOM KHUTE 2-X
BH/JIOB;

b. ¥ Broporo uenoseka 1o 1 kHure 4-x BUJIOB IEPBOI0 YEJIOBEKA, MO 3 KHUTHU JABYX BHJIOB,
KOTOPBIX HET Y IEPBOTO, ¥ N0 | KHUIe TAKUX BUJIOB KOTOPHIX HET Y MIEPBOTO.



C. Y TPEThEro 4eaoBeKa M0 2 KHUTH 2-X BUJOB IIEPBOIO HO HE BTOPOTO YEJIOBEKA, 0 1 KHUTE
YEeTBIPEX BUIOB BTOPOT0, HO HE MEPBOIO YEJIOBEKA U €IIE MATH BUIOB, KOTOPBIX HET y IIEPBOTO U
BTOPOTO IO 2 KHHTH.

2. NmeroTcst mogapku 4 TUIOB B KOJIMYECTBAX MO 25 pa3HbIX MOJAPKOB KaXkI0T0 THUIA.

JIBa yenoBeka OepyT MOJapKH, TaK 4TO y OAHOTO OT 12 1o 15 momapkoB, HE MeHee, YeM IO JBa
MoJiapKa KaXKJ0ro Buja. Y apyroro yenoneka 18 mojapkoB Bcex BUJOB, He Oosiee yeM 1o 9
MOJAAPKOB KaXKJOr0 BUJIA.

3. Nmeercs 4 Tuna mapos 1o 9 mapos ¢ Homepamu 1-9 B KaXJ10M THIIE.
Tpu yenoBeka BHIOMPAIOT MO 7 1IAPOB, TAK YTO

a. POBHO Yy JIBYX 4eJIOBEK 2 OOIIMX THIA IIapOB;

b. poBHO y ABYX 4esoBeK 3 00X HOMEpa IIapoB

C. POBHO Yy JIBYX 4eJOBEK 1 0Ommii HOMep IIapoB.

2 BapuaHT

1. CKOMBKO CYIIECTBYET CHOCOOOB I TPEX YEIOBEK B3ATh MO 18 KHHT U3 KHUT 80
HaMEHOBAaHMI, TaK 9TO:

a. Y nepBoro yenoBeka no | kHure 3-X BUIOB, 10 3 KHUTH 3-X BUJIOB, [0 JBE KHUTU 3-X
BH/JIOB;

b. V BTOporo yenoBeka 1o 1 kaure 2-x BUJOB MEPBOTO YEJIOBEKA, IO 3 KHUTH JIBYX BHOB,
KOTOPBIX HET y MEPBOTO, U M0 2 KHUTH APYTHX BUAOB KOTOPBIX HET y MEPBOTO.

C. Y TPEThEro 4ejaoBeKa M0 3 KHUTH 2-X BUJOB IIEPBOIO HO HE BTOPOTO YEJIOBEKA, N0 1 KHHre
YEThIPEX BUJOB KHUT BTOPOT0, HO HE MEPBOIO YEJIOBEKA U €II€ YETHIPEX BUIOB, KOTOPBIX HET Y
MEPBOr0 ¥ BTOPOTO IO 2 KHUTH.

2. Umerotcst momapku 4 THMNOB B KoytmdecTBax 1o 30 pa3HbIX MOJAPKOB KaXKJI0TO THIIA.

JIBa yenoBeka OepyT MoAapKu, Tak 4To y oJHOTO OT 13 10 16 mogapkoB, HE MEHee, YeM I10 JBa
oJiIapKa KaXKJ0ro Buja. Y apyroro 4enoBeka 17 mojapkoB BceX BUJOB, He OoJsiee yeM 1o 9
MOJAAPKOB KaXKJ0r0 BUJIA.

3. Nmeercs 4 Tuna 1mapos 1o 9 mapos ¢ HomMepamu 1-9 B KaXJ10M THIIE.
Tpu yenoBeka BEIOMPAIOT MO 7 1IAPOB, TAK YTO

d. pOBHO y IByX 4esloBeK 2 OOIIMX THUIA LIApOB;

€. POBHO y JIBYyX YEJIOBEK 3 OOIIMX TUIIA IIapOB

f. poBHO y IByX 4esioBeK 2 0OIIMX HOMEpa I11apoB.

[IpumepHbIe 3a1a4n 17151 KOHTPOJIbHBIX PadOT MO MpeAMETY MO NMpeaAMETY (2 ceMecTp)

Crrcok TUIOBBIX 3a/laHUN UTOTOBOM M MPOMEXKYTOYHON aTTeCTalluK IPAKTUUECKUX YMEHUN U
HaBbIKOB BO I I cemectpe. [l mostyuenus 3auéra TpedyeTcsl IPeACTaBUTh PEIIEHHE BCEX
MHIUBUAYAIbHBIX 3a/1a4. ITOroBas olleHKa «3a4TEHO » BBICTABJISETCS IPU YCIOBUH YCIIEITHOTO
pemenus Bcex 10 TUMoBbIX 3a1a4. Pemenue kax o 3agaun onennBaetcs B 6bawax: 0, 0.25, 05.,
0.75, 1. 3amaya cautaercst penieHHOM, €CJIi OHA OIICHUBAETCs B HE MeHee ueM (.75 Oaos.
3anauu, peleHne KoTopbix onieHeHo B 0.5 6aiia MOXKHO JOpemiaTh 0e3 peleHus aHaTOTHYHOU
3a/1auv 3aHOBO. 3a/1a4M C MEHBIIIEH OIICHKON PEIIaoTCs 3aHOBO.

1. Ckombko cymecTByeT rpadoB ¢ BEpIIMHAMU U3 {a, . . . , £}, KOTOpbIe n30MOp(dHBI Tpady:



2. CkonbkO CyHIeCTBYeT HEU30MOPQHBIX CBA3HBIX I'padoB, MOJyYaeMbIX W3 3aJJaHHOTO
rpada go0aBieHHeM MUHIMAIBHOTO KOJIMUeCTBa pEodep:

[LAIRAE T T

(Yxa3aHue: pacCMOTpPETh BCE BapUaHThl CBSI3bIBAHMSI KOMIOHEHT CBSI3HOCTH 33JaHHOTO rpada,
JUI 2-X BapUaHTOB OCTPOUTH OJIHY BETBb JIepeBa pa3OueHus Ha clly4yaH) ;

3. CKoJbKO cCyliecTByeT HEM30MOpP(DHBIX HE TMUIAaHAPHBIX TpadoB O€3 meTenb, UMErmmx 12
BepinH U 18 pedep? (Ykazanue: [TocTpouTs 0HY BETBB JepeBa pa3OMEeHMS Ha CIIydan);

4. Tloctpouts nuarpammy rnepexoaos KA, serancistoniero ¢pynkuuio flx, y) = 5x —4y -3;

5. Iloctpouts gumarpammy nepexonoB KA, pacno3Haromero ciaoBa, CTPYKTypa KOTOPBIX
npenacrasisiercss BbipaxkeHuem  {0,1}*[SO0, 101, 11]*{00,0S}*(011)*{S,S0}*1*{SS,01}*[
0,17%;

6. IToctpouTts nuarpammy rnepexooB KA, pacmno3Haronero MHOKECTBO BCEX TAKUX CIIOB,
KOTOpBbIE coJiepKaT BXOKEHHs Oe3 nepeceueHuil Becex ciaoB MHoxkecTa {0010, 1100, 01004;

7. Jloka3aTh IPUMUTUBHYIO PEKYPCUBHOCTh QYHKIMH f(X, Y) = MAKCUMYM JUIUH
II0CJIEI0BATEIbHOCTEW HEUETHBIX YUCEN B K1, . . . , k;, KOTOPBIE COJIEPKAT CUMMETPHUHYIO
MOJIIOCIIEI0BATEIBHOCTD U HE BXOJAT B MOCIIEN0BATENBHOCTD uncen di, . . . , ds 6onee AByX pas.

Buecex= ph_ph y=pd. pd);

8. JlokazaTh NPUMUTUBHYIO PEKYPCUBHOCTh QYHKIMHU f(X, Y) = MAaKCUMYM JUIMH
MIOCJIEI0BATEILHOCTEN OJIMHAKOBBIX (P B 3aIMCH X, KOTOPasi BXOJUT B 3aIIUCh Y
MaKCUMaJIbHOE YHCIIO Pas;

9. [loctpouts cucremy Ilocta, B KoTOpOil BEIBOAATCA ciaoBa BUaa (o, f3), rae o — Mpou3BOJIbHAs
JBOWYHAS TIOCJIEIOBATEIILHOCTH, a 3— Beskoe moiciaoBo B o Buaa (010)*, kotopoe BXOIUT B o
4E€THOE YHCII0 pa3 0e3 nepeceueHuii;

10. ITocTpouTts cuctemy Ilocta, B KOTOpO# BBIBOJSATCS ciioBa BUAa (., 3), rie oL — IPOU3BOJIbHAS
JIBOMYHAs MOCIIEA0BATEIbHOCTb, a 3— MoJIy4aeTcs U3 ol yaJleHUEeM BCEeX TPYIII HyJel He
MAaKCUMAaJIbHOM JJIMHBI, KOTOPBIE BXOJAT B 3aIIMCh OL HEYETHOE YHCIIO Pa3.

4.2 ®oH/ OLIEHOYHBIX CPEACTB sl MPOBEAEHUsI MPOMEKYTOUYHOI aTTecTAllNHU.
st yuebHoro kypca npexycmorpeH @OC. ®OC no gucrummuHe/Moay 0 oopmisiercs

KaK OTJEJIbHBIN TOKYMEHT K pabouyeil mporpamme.

Kpumepuu 3K3ameuauuouuoﬁ OUCHKU



OTJNYHO — YBEPEHHOE 3HAHUE BCEX MOHATHI, KOHCTPYKIMN U yTBEPKICHUN, IPEICTABIECHHBIX
B K3aMEHAI[MOHHBIX BOINPOCAX, CIOCOOHOCTh K aHAJIM3Y U CUHTE3Yy MOHATUH U YTBEPKACHUM,
JIOKA3aTeJIbCTBO AHAIUTHUYECKUX YTBEPKJICHWW, YMEHHE peIlaTh TEOPETUYECKHE 3aJadH,
CBS3aHHBIE C U3YYEHHBIM MAaTEpUAJIOM;

Xopomo — 3HaHWE BCEX IOHATUM, KOHCTPYKIMH U YTBEpPXKICHUMN, IPEICTABICHHBIX B
9K3aMEHALIMOHHBIX BOIIPOCaX, I'paMOTHOE 0(OPMIICHUE ONpEAEICHUI U J0Ka3aTeIbCTB, HABBIKU
aHaJIM3a U CUHTE3a [IPU PEIICHUU TEOPETUUYECKUX 3a1ad.

Y10BJI€TBOPUTEIBbHO — 3HAHUE OCHOBHBIX MOHATHH, CTPYKTYp J0Ka3aTeNIbCTB YTBEPKIACHUN U
TEOpEM, IIOJHOE JO0Ka3aTelbCTBO OTAENbHBIX YTBEP)KJIEHUM, NPAaBUIBHOE HCIOJIb30BaHUE
MaTeMaTHUYECKOIO SA3bIKa JUIS MPEACTABICHUS ONpeeIeHU U (POPMYIUPOBOK PE3YIIbTATOB.

Kpumepuu nonyuenusn umozo6020 3k3amena no npeomemy

WtoroBasi oleHka MO MpeIMETy BBICTaBISIETCS B clydae IOJYy4YEHHUS BEPHBIX OTBETOB Ha
OCHOBHBIE U JOIOJIHUTENIbHbIE BONPOCHL. Takke JOKHBI ObITh B LIE€JIOM PEILIEHbI Ipe/ylaracMbie
KauecTBeHHbIE 3a7aur. OTBET Ha BONPOC B COCTaBE OMJIETAa CUMTAETCS MPABWIBHBIM €CIIH, €CIIU
OH BKJIIOYAET BEPHOE ONIpEJEICHHE BCeX HEOOXOIUMBIX IOHATHH, TOUYHBIE (HOPMYIUPOBKU
OCHOBHBIX pE€3y/lbTaTOB (QHAJUTUYECKUE YTBEPKACHMSI), 3HAHUN CTPYKTYpbI J10Ka3aTEJIbCTB
(obocHOBaHMI), a TaKkKE YMEHHE CaMOCTOATEIBHOTO H3JIOKEHMs JO0Ka3aTenbCcTB. Kpurepuu
OLICHKM OTBETa OLIeHKa Ha + (BEpHbI MOJIHBIM OTBET) WM +/- (B IIJIOM BEpPHBIA OTBET,
COJIep’Kalluil HENOCTaTKH, KOTOpble ObUIM YyCTpaHEHbl B MPUCYTCTBUHU Hpenoiasarens). B
OCTaJIbHBIX CIIydasix

(pe3ynbTar NpOBEpPKU — UJIH -/+, a TaKXKe +/-, €CIIU CTYJEHT UCIBITHIBAET TPYAHOCTH C IOJHBIM
OTBETOM C IIOMOIIBIO MPEMNOIaBATENS).

Kpumepuu nonyuenus umozo6o2o 3auema no npeomenty

HToroBeIii 3a4eT 1O MPEAMETY BBICTABIIICTCS B CIyJae IMOJTYICHHS BEPHBIX PEIICHUH 3a7a9 BCeX
OCHOBHBIX THIIOB, BHIHECCHHBIX Ha 3a4€T. 3au€THas 3ajlaya CUMTASTCS PEIICHHOW, eCIM OHa
olleHEeHa Ha + (BEpHOE IMOJHOE pElIeHUE) Wi +/- (B LETOM BEpPHOE PEIICHHE, COoJepiKalilee
HEJ0CTaTKH, KOTOPBIC OBLIN YCTPAaHEHBI B MPUCYTCTBUH PEIIoaaBareis). B oCTaIbHBIX CiTydasx
(pe3ynbpTat MpOBEPKU — WIIK -/+, @ TaK¥Ke +/-, HO OITMOKY HE ObLIM yCTPAaHEHBI) 3a7a4a He
3aCUUTBIBACTCS U CTYJACHT IOJIydaeT JAPYro BapUaHT 3a7aud TOTO JKE THIIA.

Kpumepuu npomescymounoii ammecmavyuu —

OLICHUBAETCS PEUICHUE KOHTPOJBHBIX 3aJa4, OJHOTUIHBIX M OJIM3KUX MO CJIOXHOCTU C
3a4€THBIMHU, C MCIIOJIb30BAHUEM CHCTEMbI OLIEHUBAHUS: + (BEPHOE U MOJHOE PELICHUE) WU +/-
(B 1LeNIOM BEpHOE pelIeHHe, COoJepialllee HE3HAYUTENbHbIE HEAOCTaTKu), -/+ ( HEmoJHoe
pellleHHe WIM pelIeHHUE coJiepKaliee rpyoble OMIMOKH, OTAEIbHBIE YacTU KOTOPOTO MOXHO
UCIOJIb30BaTh ISl pEIlIeHUs 3ajJayd), - (HEBEpHOE pELIeHHe, HE COJeprKallee 3HAYMMbIX
(bparMeHTOB, BEAYLIUX K PELICHUIO 33aa4H).

IlepeyeHb MPpUMEPHBIX KOHTPOJIbHBIX BONPOCOB K MPOMEKYTOYHBIM aTTECTALUIM U
IK3aMeHaM 10 Y4eOHOM TMCUMILINHE

I cemecTp
1. MOIHOCTh MHOKECTB.
2. Orob6paxenus. OOpaTHbIE OTOOpAKEHUS.
3. Ornomenus. [IpencraBienue u onepanuu HaJl OTHOILICHUSMHU.



4. CpolicTBa OMHAPHBIX OTHOILLIEHUH HAa MHOXKECTBE.

5. OTHOIIEHHS] SKBUBAJIEHTHOCTH.

6. OTHOIIEHUS TOPSIIKA.

7. ®.AJlL CyliecTBEeHHOCTh IEPEMEHHBIX.

8. ®opmyibl. DKBUBAICHTHOCTH (HOpMyII.

9. Teopema o 3ameHe paBHBIX. COOTHOIIECHUS SKBUBAJICHTHOCTH.
10. Paznoxenue ¢ay no nepeMeHHbIM.

11. Cxembl U3 QyHKIIMOHAJIBHBIX 3JIEMEHTOB.

12. /IBon4HbBII CyMMaTOp.

13. Munumansusie JJTHO.

14. 'eomeTpuyeckas uHTEpIpeTanus MuHUManbHbIX JTHD

15. MakcumasibHble KOHBIOHKIIMM M MX CBOMCTBA.

16. DxBuBaneHTHele npeodpasosanus JJHO.

17. Ilonusie cuctemsl pyHkuil. Teopema pexyKIum.

18. ITonuHOMBI XKerankuHa.

19. Kimaccwl Ty u T;.

20. JIBolicTBEHHBIE (PYHKIMH.

21. Knacc S. Jlemma 0 HecaMOJBOMCTBEHHON (PYHKLIHH.

22. Kitace M.

23. JleMMa 0 HEMOHOTOHHOM (DYHKIUU.

24. Knacc L. JlemMa o HenmuHeTHON (QyHKIIHMH.

25. Kpurepuii monHoTsI B Ps.

26. [IpeamnosHbIe KIacChl U UX CBOMCTBA.

27. Obpa3Lpl U UX MIPUMEHEHUSI.

28. [Ipoaykuuu ¥ BBIBOJBI.

29. MHO»ecTBa BBIBOJUMBIX CIOB U UX CBOWCTBA.

30. Beruucnumocts B cuctemax Ilocra.

31. BeIUNCIMMOCTH 3JIEMEHTAPHBIX U IPUMUTUBHO PEKYPCUBHBIX (QYHKIUH.
32. BpIUNCIMMOCTh YaCTUYHO PEKYPCUBHBIX PyHKIUN B cuctemax [locTa.
33. KomOuHaTopHbBIE MTpaBUa.

34. PazmenieHus.

35. Coueranus.

36. Pa30uenust MHOXKECTB HA YacTH.

37. ®opMyiia BKIIOYEHUN — UCKITIOYEHUH.

38. Cnoco0sl 3aanus rpagos. M3omopdusm rpados.

39. Hennanapuaocts rpadoB Kss u As.

40. Kputepuii muianapHoCTH TpagoB.

41. Ilytn u ukiel B rpadax.

42. TpaH3UTHBHOE 3aMbIKaHUE TPaQOB.

43. JlepeBbs U UX CBOICTBA.

44. Huxner Ditnepa. Teopema Diinepa (HEOOXOIUMOCTB ).

45. Huxuel Ditniepa (JI0CTaTOYHOCTS).

46. Luknsl ['amunpToHa. [lepeGopHbIii anroputM.

47. locTaTOuyHOE YCJIOBHUE CYIIECTBOBaHUS ITUKIOB [ aMmiibTOHA.
48. Cymmbl rpados.

49. ®yHaaMeHTaIbHOE CEMENUCTBO LIUKIIOB (IIOCTPOEHUE).

50. dynpaMeHTaNbHOE CEMENCTBO LIMKIIOB (JI0Ka3aTeIbCTBO (DyHIaMEHTaIbHOCTH)
51. Snpa rpados.

52. XpomaTtuueckoe uncio rpados. Kpurepuii 2-XpoMaTuyHOCTH.

II cemecTp



53. Cnoco0bl 3a/1aHuil KOHEYHBIX aBTOMATOB.

54. ®yukuuu aBromMaTtoB. HEeBBIUNCINMOCTD PYHKIIMU YMHOXKEHUS.

55. Teopema o nepepaboTKe MEPUOTUUECKIX CBEPXCIIOB.

56. OTAMYUMOCTh COCTOSTHUIM aBTOMAaTOB. CBOMCTBA OTHOIICHUI kK—HEOTIMYMMOCTH.
57. Teopema 0 JUIMHE KpaT4yallIero CiI0B, HA KOTOPOM pa3jnyaroTCs OTIIMYUMBIE COCTOSIHUS.
58. MuHuMasnbHbIE aBTOMAThI. DKBHBAJICHTHOCTh aBTOMATOB.

59. Teopema cyniecTBOBaHUSI MUHUMAJIbHOTO aBTOMATAa, 3KBUBAJIECHTHOI'O 33JJAHHOMY.
60. Pacio3naBanue ciioB KOHEYHBIMU aBTOMAaTaMH.

61. Oneparuu Cyneprno3uIy 1 00paTHON CBSI3U.

62. ABTOMaTHBIE CXEMBI.

63. IlocTpoeHune aBTOMAaTHOM CXeMbl, SKBUBAJIEHTHON 3aJJaHHOMY aBTOMary.

64. DneMeHTapHbIC U IPUMUTHUBHO PEKYPCUBHBIC (DYHKITUH.

65. HactuuHo pexypcuBHble pyHKuuU. Tezuc Yepua.

66. [IpencraBiieHre 4aCTUYHO PEKYPCUBHBIX (QYHKIIUNA HATPYKEHHBIMU JEPEBBIMU.
67. Hymepanus yaCTUUHO-PEKYPCUBHBIX QyHKUMN. YHUBEpCaIbHbIE (DYHKIUU.

68. PexypcuBHBIE MHOXECTBA.

69. HepazpemmmocTs mpo0ieMbl OCTAHOBKH.

70. HepazpemmmocTs mpo0JieMbl BCIOAY OTIPEICICHHOCTH.

71. HepazpemmmocTs mpo0IeMbl SKBUBAJIEHTHOCTH.

72. TpaHCHOPTHBIE CETH U TOTOKU B CETSX.

73. Teopema 0 BeIMYMHE TOTOKA.

74. CeueHus CETH U UX CBA3b C MAKCUMAJIBHBIM ITOTOKOM.

75. Teopema 0 CylieCTBOBaHMH MaKCUMaJIbHOTO TTOTOKA.

76. AndaButnoe koaupoBanue. OMHO3HAYHOCTH JIEKOIUPOBAHUSI.

77. OnTUManbHOE KOJUPOBAHHE.

78. IloMexX0yCTOMYHMBOE KOJUPOBAHHUE.

OneHouHble CpPEACTBA JUIsl WHBAJIUAOB M JIMI C OrPAHUYEHHBIMU BO3MOKHOCTSIMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM UX UHIUBUIYAIbHBIX IICUXO(PU3NIECKUX 0COOCHHOCTEN.

— NpH HEOOXOAMMOCTH HWHBAIUAAM M JIMIIAM C OTPAaHHMYCHHBIMH BO3MOXXHOCTSIMH
3/10pPOBbSI IPEIOCTABIISIETCS JOMIOJHUTEIBHOE BPEMsI JIJIsl IOJTOTOBKM OTBETA HA 3K3aMEHE;

— IIpU MPOBEICHUU MPOLETYpPhl OLIECHUBAHUS PE3yJIbTaTOB 00YUYE€HUs MHBAJIUAOB U JIMIL C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbsI MPEAYCMATPUBAETCS UCIIOJIb30BAaHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIAUBHIYATBHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH I 00Y4arOIIUXCsl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS
U UHBANUAOB TMpoleaypa OLEHUBAHUS pPE3yIbTaTOB OOY4YeHHMsS] MO JUCHUUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa olueHHBaHUS PE3yIbTATOB OOY4YE€HHS MHBAJIUJIOB M JHUI] C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3JIOPOBbS IO JUCLUIUIMHE (MOIYII0) MpeAycCMaTpUBaeT IpeaoCTaBICHHE
nHbopmanmi B (opmax, aganTUPOBAHHBIX K OTPAaHUYCHUSM HX 3I0POBbSI M BOCIPHUSITHS
uH(popMaLnu:

Jjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU opMe yBEIUYEHHBIM LIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsAMHU CIIyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMH ONIOPHO-JIBUTaTEILHOTO anmnapara:

— B IIeUaTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JIaHHBI TIepedeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.



5. IlepeyeHb OCHOBHOW W [JONOJHHMTEJLHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOI
AJISl OCBOEHMS JMCHUILIMHBI (MOIYJIs).

5.1 OcHoBHas JiuTEpaTypa:

1. Hextsaps, M.M. OcHoBsl muckpetnoit mateMatuku / M.U. [lextaps. - 2-e u3m., ucrmp. -
Mocksa : Harmonanbhsiit OTkpeiTeiii YHUBepeuter «MHTYUTy», 2016. - 184 c. : rpad. -
(OcHOBBI HTHPOPMAITMOHHBIX TEXHOJIOTH). [ DIIeKTpOHHBIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=428981

2. Cynomunaros, C.B. luckpernas maremaruka : yueonuk / C.B. CynomnnaTos,

E.B. OBunnHHUKOBa. - 4-¢ u3A. - HoBocubupck : HI'TY, 2012. - 278 c. - (YueGHuKN
HI'TY). [DnexTponnsIii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=135675

3. Komsos, B.W. Kypc nuckperHoit MaTteMaTuku [ DNEKTPOHHBIN pecypc| : yued. mocooune
— DnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2011. — 208 ¢. — Pexum nocryna:
https://e.lanbook.com/book/1798..

5.2 lonosiHMTE/ILHASI JIATEPaTypa:
1. Kysuenos, O.I1. /luckperHas maremarvka Jyisi MHXKEHepa [DJIEKTPOHHBIN pecypc] : ydeo.
nocobue — DnekTpoH. naH. — Cankrt-IletepOypr : Jlanp, 2009. — 400 c. — Pexxum noctyna:
https://e.lanbook.com/book/220 .
2. I'nmyxoB, M.M. 3aiauu u yrpakHeHUs 110 MATEMAaTUYECKOM JIOTUKE, JUCKPETHBIM QYHKIUAM U
TEOPHUH AITOPUTMOB [ DNEKTPOHHBIN pecypce] : yaeoHoe mocooue / M.M. I'myxos, O.A.
Koznutun, B.A. lanomraukos, A.b. [lumkos. — Dnextpon. nan. — Cankt-IletepOypr : Jlans,
2008. — 112 c. — Pexxum moctyma: https://e.lanbook.com/book/112
3 KoxyxoB, C.®. COOpHUK 33724 110 TUCKPETHON MaTeMaTHKe [ DIEeKTpOHHBIN pecypce] : yueol.
nocobue / C.d. Koxyxos, [1.1. CoBepTkoB. — DnekrpoH. naH. — Cankrt-IlerepOypr : Jlans,
2017. — 324 c. — Pexxum noctyma: https://e.lanbook.com/book/93769 .
4. 'aBpuios, I'.I1l. 3anaun u ynpaxHeHus 1o AUCKPETHON MaTemMaTuke [ DIeKTpOoHHbIN pecypc] :
yue6. mocobue / I'.Il. 'aBpunos, A.A. CanokeHKo. — DJIeKTpoH. AaH. — Mocksa : uzmatiur,
2009. — 416 c. — Pexxum noctyma: https://e.lanbook.com/book/2157.
5. Mansues, U.A. JluckpeTHass matemaTuka [DIEKTPOHHBIN pecypc| — DIEKTpOH. JNaH. —
Cankr-IlerepOypr : Jlanp, 2011. — 304 c. — Pexum nocryna: https://e.lanbook.com/book/638.

5.3. llepuoguyeckne U3TaHUA:
Hcnonp3oBaHne HE MPEyCMOTPEHO

5.4. UntepHer — pecypchbl
1. Poccuiickoe oOpazoBanue, penepanpabiii mopran [Odunuansaeni caint] — URL:
http://www.edu.ru

2. http://ru.wikipedia.org/wiki/%C4%E8%F 1%EA%F0%ES5%F2%ED%E0%FEFF
%EC%E0%F2%ES5%EC%E0%F2%E8%EA%EQ
http://www.matburo.ru/st_subject.php?p=dm
http://www.allmath.ru/higheralgebra.htm

5. http://www.allmath.ru/higheralgebra.htm
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7. Mertoauyeckue YKa3aHusl A OOYYAOUIUXCH IO OCBOEHMI) JIMCUHMILIHHBI
(MoayJis).



JluckpeTHas MareMaTMKa W MareMaTudeckas Jjioruka. JlabopaTopHblii Kypc (IIpeacTaBiieH B
JNIEKTPOHHOM  00Opa3oBaTeNibHOM  cpene  yHHBepcuTeTra Ha  miatdpopme  Moodle:
http://moodle.kubsu.ru/ ).

[To xypcy mpenycMOTpeHO IpPOBEACHHE JEKIMOHHBIX 3aHATHUNA, Ha KOTOPBIX JAaeTCS OCHOBHOM
CUCTEMAaTU3UPOBAaHHBIM MaTepuan, J1adOpaTOPHBIX 3aHSATUM, Pa3BUBAIOLIUX HAaBBIKK JIOIHKO-
MaTeMaTU4YeCKOro, KOMOMHATOPHOTO, OHTOJOTHYECKOr0, THOCEOJOTHYECKOTO MBIILICHMUS,
MOJETMPOBAHNUS KOTHUTUBHBIX LIEJI€H, oniepaluii 1 Mpo1eccoB.

Baxknelmum 3tanom Kypca SIBISIETCS CaMOCTOSITeNIbHAs padoTa MO0 M3YyYEHUIO JUCLHUILIMHBI
(Momyist) obecrnieunBaroero (GopMUpoOBaHUE YCTOMYMBOM MPUBBIYKH MPABWIHBHOTO MBIIIUICHHS.
CamocTrosTrenbHas paboTa CTyJ€HTOB KOHTPOJIUpYyeTcs B GopMe MPeayCMOTPEHHBIX YU€OHBIM U
MHIUBUAYAIbHBIM IJIAHOM, Ipa@UKOM HpPOBEACHHS J1a00paTOPHBIX 3aHATHM, KOHTPOJIbHBIX U
CaMOCTOSITEIHHBIX PA0OT. 3 KOHTPOJIBHBIX. pa0OTHI B 1 ceMecTpe 1o OCHOBHBIM pasjieiiaM Kypca
(oHTOIIEHUSI, KOMOMHATOpHUKa, anredpa JOTMKH, 4 KOHTPOJBHBIX pabOThl BO 2 ceMecTpe Mo
OCHOBHBIM pa3zjienaM Kypca (rpadsl, aBToMaThl, peKypcuBHble (QyHKIMH, cucTeMbl [locTa).

B ocBoeHUM AMCUUIUIMHBI MHBAIMIAMU U JIMLIAMU C OTPAaHUYEHHBIMHU BO3MOXHOCTSMH 3/10pPOBbS
OonblIoe 3HAYeHHE KMEeT MHIUMBHMIyalbHas ydyeOHas pabora (KOHCyJIbTaluu) —
JIOTIOJTHUTEIBHOE Pa3bsICHEHHE yueOHOro MaTepHara.

WuauBuayanbHble KOHCYJAbTAllMM IO TMPEAMETY SIBJISIFOTCS  BaXXHBIM  JIOTIOJHHUTEIbHBIM
¢akTopoM,  CHOCOOCTBYIOIIMM  WHAUBUAyalIH3aluud  OOy4eHHs] U yCTAHOBJIEHUIO
BOCITUTATEJILHOTO KOHTAKTa MEX]Ty IIPENoiaBaTeleM 1 00yJaroluMCsl HTHBAIUIOM WM JIUIIOM C
OTpaHUYEHHBIMHU BO3MOKHOCTSAMU 3/J0OPOBBSI.

[lo Bcem wu3ydyaeMbIM TeMaM CTYyJIEHTaM [pEAOCTaBIsSeTCS pa3JaTOYHBIA MaTepua,
ofOecnieunBarOi MHPOPMAIIMOHHYIO MOJIEPKKY TEOPETHUECKOTO U IPAKTHUECKOIO KYpPCOB.
[Io wu3yyaemMoil AMCUMIUIMHE TOATOTOBJIEHO OO030pHOE U3J0KEHHE OCHOBHBIX pa3/EesoB,
IpeIHa3HauYeHHOE JUIsl 03HAaKOMJICHHS Iepes caadeil BhImyckHoro sk3amena I'IK.

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOT M.

- [IpoBepka HHIMBUAYATBHBIX 3aJaHAI U KOHCYJIbTUPOBAHHE MTOCPEICTBOM JIEKTPOHHON
MOYTHI

- WCHOJB30BAHWE JJICKTPOHHBIX TMPE3CHTAUN TpPH MPOBEACHUU JIEKIUOHHBIX U
1a00paTOPHBIX 3aHATHIA

8.2 IlepeuyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00eceYeHusl.

1. Onepanuonnas cuctema MS Windows.

2. UnrerpupoBannoe oducnoe npunoxenne MS Office.

3. IlporpammHoe oOecriedeHre ISl OpPraHM3ALMHU YIPABISEMOTO KOJUIEKTHBHOTO M
6e3omacHoro aocrymna B HTepHer

8.3 Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. CrpaBouno-nipaBoBas cuctema «Koncynerant [Lmrocy (http://www.consultant.ru)

2. DneKTpoHHas OoubnroTevHas cucremMa eLIBRARY.RU RU (
https://elibrary.ru/defaultx.asp )

3. baza MH(GOPMALIMOHHBIX noTpedHocTEN Kyol'y (BUIT) (
https://infoneeds.kubsu.ru/infoneeds/ )

9. MarepunajnbHo-TexHn4yeckass 0a3za, HeoOXoauMmasi UIA  OCyUIeCTBJICHUS
o0pa3oBaTebHOIO Mpolecca Mo JMCHUIINHE (MOAYJII0).

MarepuanbHO-TEXHUUECKOE 00eCTIeYeHNE T CIIUTUTHHBI

No Bug pa6or
(MOAyTIs1) ¥ OCHAIIEHHOCTH

1. JlexunoHHble 3aHATUA | YueOHasl ayJUTOpHUs Ui MPOBEACHUS 3aHATHHA JIEKIHOHHOIO
tuna - ayauropust A307, A305, 131. JlekunoHHass ayauTopus,
OCHAIL[EHHAs MPE3EHTAIlMOHHONW TEXHUKOU (IIPOEKTOp, IKpaH,
KOMIIBIOTEP/HOYTOYK.

2. JlaGoparopHsie VYueOHast aynuTopusl sl TIPOBEAEHHS 3aHSATHH  JICKIMOHHOTO |
3aHATUS ceMuHapckoro Tuma - ayaurtopus 133, A512, 150. Jlaboparopwus,




YKOMIUIEKTOBAaHHAsI CHEIHMAIN3UPOBAaHHON MeOelnblo, JOCKOMH,
MEJIOM, MAPKEPOM UT/.

I'pynnossie
(MHIUBUOYaJIbHbIE)
KOHCYJIBTAllMH

I'pynmoBas ayautopusi ¢ JIOCKOW, MEJIOM, MapKepoM HTI.
Aymutopus 133, A512, 150.

Texkymuii  KOHTpPOJIb,
IIPOMEXKYTOUHAS
aTTeCcTalus

I'pynmoBas ayautopusi ¢ JIOCKOW, MEJIOM, MapKepoM HTI.
VYyeOHast aynuTopust Al MPOBEIEHUS 3aHITUM JIEKIUOHHOIO
tuna - ayauropust A307, A305, 131

CamocrogrenpHas
paboTta

Kabuner st caMocTOATENbHOW pPabOTHI, OCHAILlEHHBIN
KOMITBIOTEPHOW TEXHUKON C BO3MOKHOCTHIO HMOJKIIOYEHUS K
cetu «VHTEepHET», MpPOrpaMMON SKPaHHOIO YBEIUYEHUS U
00ecreYeHHbIN JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpPMaIMOHHO-
00pa3zoBaTeNIbHYIO CPEAy YHUBEpPCUTETA. Aynuropus 102a,




