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3aBepnyowmn kacenpon
MaTtBeeB Muxaun 'puropbesuy
Kadenpa vHGOPMaLNOHHBIX TEXHOSOMMIA ynpaBneHns
18.04.2022
PABOYASA NPOrPAMMA YYEBEHOW OUCLUMNINUHbBI

B51.B.08 HeyeTkne mogenn n aHanus NpuUHATUA peLleHui

1. Kog u HammeHOBaH1e HanpaBrieHUA NoAroToBKu/cneunanbHOCTH:
09.04.02 N'HdopMmaLMOHHbIE CUCTEMbI U TEXHOSOMNN

2. Mpodunb nogroroBku/cneynannsaums:
NHdopMaunoHHbIE TEXHONOMUMN B MEHEOXMEHTE

3. Keanudukaums (cteneHb) BbINYCKHUKA:

MaructpaTtypa

4. ®opma obyyeHuUs:

OuHas

5. Kacdheppa, oTBevarowas 3a peanmsauuio AUNCUUNIIUHDbI:
Kadenpa nHhopMaLMOHHbBIX TEXHONOMMIA yNpaBfeHus

6. CoctaBuTEenu nNporpamMmmbi:

MatBees M.T".

7. PekomeHaoBaHa:

HMC ®KH 25.02.2022 npoTtokon Ne3

8. YyeOHbIN roAa:

2023-2024 cemecTp 4

9.llenn n 3apa4n y4eO6HON ANCLUUNIINHDbI:

Llenbio gucumnimvHbl ABMSETCS OCBOEHNE OCHOBHbIX MOSIOXEHWI TEOPUM HEYETKMX MOZENEN U OCHOB
NPUHATUSA PeLLEHU.

38)3,3‘-"4: 3HAaKOMCTBO C OCHOBaMun Te0pnn He4YeTKNX MHOXECTB U HEYETKOro J1Iorm4eCcKoro BbiBoaa,
nony4yeHne npakTn4eCknx HaBblKOB NOCTAaHOBKK 3a4a4y C HEYETKON HeonpeaeneHHoCTbo, UX peleHna C
NCMNONb30BaHMEM OCHOBHbIX MOENEN HEYETKOrO BbIBOAA; 3HAKOMCTBO C TGOpI/IGI;I n nony4yeHune
NPakKTN4eCKNX HaBblKOB MNMPUHATUA pemeHM|7| No MHOXECTBY KpUTepues.

10. MecTo y4eb6HOM AUCLUNNUHBLI B CTPYKType OOI:
oTHOCUTCA K 610Ky B1

11. NnaHupyemble pe3yfbTaTbl 06y4YeHUA No AucumuninHe/Moay o (3HaHUA, YMEHUSA, HaBbIKU),
COOTHEeCEHHbIE C NSIAaHMPYEMbIMU pe3yNibTaTaMU OCBOEHUS o6pa3oBaTesibHOM NPorpaMmbl



(KOoMNeTeHUUs MU BbiNYCKHUKOB) U UHOMKATOPaMU UX OAOCTUXKEHUS:



Kopf, v Ha3BaHue KoMneTeHuun

MK-15 CnocobeH pa3pabaTbiBaTh U
nccrnegoBatb Mogenn o6beKToB
npodeccnoHanbHON AeATENbHOCTMU,
npeanaraTtb U aganTMpoBaTb METOAUKN
pELLEHNs Hay4YHO-MUCCNeaoBaTENbCKUX
3ajay, nNnaHMpoBaTb M NPOBOANUTb
nccnenoBaHns

Koa v Ha3BaHue nHagukartopa
KOMMNETEHLUN

MK-15.1 YmeeT obecneunBaTb
cbop Hay4HO-TEXHUYECKON
(Hay4yHOW) nHOpMaLmn,
Heobxoaumon angd
MOCTaHOBKMN M pelleHns 3agdad
nccnenoBaHus

12. O6bem gucuuninHbl B 3a4eTHbIX egnHULax/yac:

3/108
dopma NpoMexyToO4HHOW aTTecTaLunu:

3aueT ¢ oueHkon,KoHTponbHas paboTa

13. TpyaoeMKOCTbL No BUAamM y4e6Hou paboThbl

Bug yuebHol paboTbl

AyaouTOpHbIE 3aHATUSA
J1eKumMoHHble 3aHATUSA
MpakTuyeckne 3aHATUSA
JlabopaTopHble 3aHATUSA

CamocTosATenbHas paboTa
KypcoBasi pabota

[MpomexyTouHaa aTTecTauus
Yacbl Ha KOHTPOSb

Bcero

13.1. CopepxaHne gUCLUNIIVNHbI

0

3HaHWSA, YMEHUS, HaBbIKM

3HaTtb: OCHOBHblE
TeopeTunyeckmne
nonoxeHnsa Teopumn
HEeYeTKMX MHOXECTB "
HEYeTKOro fIorm4eckoro
BbIBOLA 1 OCHOBHbIE
MeTobl TEOpPUN
NPUHATUS PeLleHU
YMeTb: Mcnonb30BaTtb
MOJENN HEYETKOro
JIOrMYEeCKoro BblBOAA npu
pELLUEHNN NPAKTUYECKNX
3a4a4 1 oCyLLEeCTBNATb
MalUnHHOoe oby4eHune
3TUX Mopaenen.

HaBblku: BnageTtb
OCHOBHbIMW MeToAamMu U
MHCTPYMEHTaMMU
peanusaumm HeYeTKoro
MOAENMPOBaHNS U
METOLO0B MPUHATUSA
pPELLEHUNI Ha NX OCHOBE.

Cemectp 4 Bcero

O O O O O o o o o



n/nm HanmeHoBaHue pasgena

OVCLMNITUHBI

1 OCHOBHbIE NMoHATUA
TEopuUn HEYETKUX
MHOXECTB

2 HeueTkune 4ucna

3 OCHOBHBbIE MOHATUA

HEeYeTKOM NIOTUKN

4 Mopenu HeyeTkoro
nornyeckoro BbIBoAA

CopepxaHve pasgena AMCUUNIUHBI

OCHOBHBbIE NOHATUA U TUMbI
HeonpegeneHHocTn. HeveTkas
HeonpeaeneHHOCTb, HeYeTkne
MHOXECTBA KaK UHCTPYMEHT
3KCMNepTHbIX oueHok. Onepaunn Hapg,
HEeYEeTKMMMU MHOXecTBaMn. DYHKL MK
npuHagnexHocTu. MNMoHsatne
JNIMHFBUCTUYECKON U HEYETKOM
nepemeHHbIX. Npumepsl.

MHTepnpeTauusa HeYeTKNX MHOXECTB
Kak HeYyeKknx yucen. Heuetkas
apudmeTnka n ee 0COOEHHOCTH.
Bo3MoXHOCTM pa3paboTku HeYeTKow
anrebpbl. PelieHune TMnoBbIX 3agady ¢
He4yeTKOWN napamMeTpuyecKom
HenpeaeneHHOCTbH.

MHTepnpeTauus HeYeTKNX MHOXECTB
KaK HeYeTKUX NOrn4yeckmnx
BblCKa3blBaHui. HeueTkune
OTHOLLEHUs1. KoMMNo3numMoHHoe
npasuno 3age. HeyeTtkune
NpoAyKUMOHHbIe NpaBuna. PelwleHune
3a4a4 HeYEeTKOro BbiBOAa C
NCMonb30BaHNEM KOMMO3ULIMOHHOIO
npasuna 3age. HeueTtkue
PENAUMOHHbIE YPaBHEHUSI.

OTarbl HEYETKOro JIOrM4ecKoro
BbiBoga. OCHOBHbIE BUALI MOAENen
HEYeTKOro JIorM4eckoro BbIBOAA.
Mogenb Mamaanu, mogenb CyreHo.
lMpeacraBneHne cuctTemM HeYeTKUX
NPoaYyKUUIN B (hOPME HEUETKNX
HenpoceTen. MalmHHoe obyyeHue.
PelueHne 3apay4 HeyeTKoro BolBOAA U
MaLUMHHOIo 06y4eHus.

Peanunzauwna pasgena
OVUCLUUMIUHBI C MOMOLLLbIO
OHNnanH-kypca, AYMK

HeueTkne MHOXecCTBa

HeueTkne yucna

HeueTkas noruka

Mopenun HeyeTkoro

niorm4yeckoro BbiBoaa



n/n

HaumeHoBaHue pa3gena

CopepxaHve pasgena AMCUUNIUHBI Peanusaunsa pasgena

AVCLMNIINHBI OVUCLUUMIUHBI C MOMOLLLbIO
OHNnanH-kypca, AYMK

PeweHune 3apay Bbibopa B MoHATMe MHorouenesoro Beibopa, MHorokpuTepunanbHoCTb

YCINOBUSIX MHOXecTBO [lapeTo. ArpervpoBaHue

MHOrOKpUTEPUanbHOCTH. MHOXeCTBa KpUTepUeEB kak cnocob

pelleHnsa 3agay MHOTOLENEBOrO
Bbl6opa. OCHOBHbIE TUMbl CBEPTOK
KpuTepueB. PelleHune 3aaad Bbibopa B
YCNOBUSX MHOTOKPUTEPUANBHOCTY.

13.2. Tembl (pa3genbl) AUCUUNIIUHBbI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHune TeMbI
(pa3pena)

OCHOBHbIE NOHATUA U
TUNBI
HeonpeneneHHoCTH.
HeueTtkas
HeonpeneneHHoCTb,
HeYyeTKne MHOXECTBaA
KaK MHCTPYMEHT
3KCNEPTHbIX OLLEHOK.
Onepauuu Hag,
HeYeTKUMU
MHoXxecTBaMn. PyHKLUMM
NPUHaAIEXHOCTN.
MoHaTue
JINHITBUCTUYECKON "
HEYETKON NePEMEHHbIX.
Mpumepsi.

MHTepnpeTaunda
HEYEeTKNUX MHOXECTB Kak
HEeYeKnx Ymcen.
HeuveTkas apudmeTtnka
1 ee ocobeHHOCTHU.
Bo3amoxHocTu
pa3paboTKu HEYETKOM
anrebpbl. PeweHune
TUMNOBbIX 3agay C
HeYyeTKon
napameTpuyecKkon
HenpeneneHHOCTbIO.

JlekumoHHble [MpakTuyeckne JlabopatopHble CamocTtoaTenbHasa  Bcero

3aHATNA 3aHATMA 3aHATNA paboTa
2 4 13 19
2 4 13 19



HaumeHoBaHue Temsbl JlekumoHHble  [MpakTuyeckue
(paspena) 3aHATMSA 3aHATMSA
MHTepnpeTaunda 2

HEYETKNX MHOXECTB Kak
HEYETKNX FTOTMYECKUX
BbICKa3bIBaHWUN.
HeueTkne oTHOWEHMUA.
KomnosunumnoHHoe
npasuno 3age.
HeueTtkne
NPOAYKLMOHHbIE
npasuna. PelweHne
3aja4 HeyeTKoro
BblBOAA C
MCNoJIb30BaHNEM
KOMMO3MLMOHHOIo
npasuna 3age.
HeueTkne pensaunoHHble
ypaBHEHNS.

OTansbl 2
HEYeTKOro JI0rM4eckoro
BbiBoAa. OCHOBHblE
BUAblI Moaenemn
HEYeTKOro SIormyeckoro
BbiBOga. Mogenb
Mampaanu, mogenb
CyreHo. lNpeacrtaBnexne
CUCTEM HEYETKUX
npoayKuun B popme
HEYETKNX HENPOCETEN.
MawwmnHHoe obyyeHue.
Pelwenune 3apay
HEe4YyeTKOro BbiBOAA U
MaLUNHHOrO 0ByyYeHNs.

MoHATne 4
MHoroLeneBoro Belbopa,
MHOXecTBo [NapeTo.
ArperuposaHue
MHOXECTBa KpUTEpPMEB
Kak crnocob pelueHusi
3a/a4 MHOroLLeneBoro
Bblbopa. OCHOBHbIE TUMbI
CBEPTOK KPUTEPUEB.
PeleHune 3apay Boibopa
B YCIOBUSIX
MHOTOKpPUTEPUANbHOCTH.

12 0

JlabopaTopHble
3aHATUSA

24

CamocTosiTenbHas
paboTa

13

15

18

72

Bcero

21

23

26

108



14. MeTogmueckue yKasaHus ornsi ooy4arowmxcs Nno 0CBOEHUI0 OANCLUMIINHBI

|-|pl/l Mcnosib3oBaHNN ANCTAaHLUMUOHHBbIX 06pasoBaTeanb|x TEXHOMOMUN 1 QNIEKTPOHHOIO O6y‘-IeHVIFI
BbIMOJTHATb BCE€ YKa3aHUA npenop,aBaTeneVl, BOBpeEMA NoAKNK4YaTbCA K online 3aHATMAM, OTBETCTBEHHO
noaxoamnTb K 3afaHuaM OJ1 CAMOCTOATENbHOM paGOTbI;

15. NMepeyeHb OCHOBHOM U [ONOSTHUTENLHOM NUTEPaTYPbl, PECYPCOB UHTEPHET, HEO6XOANMbIX
ANA OCBOEHUA AUCLMUNSIUHDI

Ne n/n

NcTouHmnk

Mogaenu n MmeToabl UICKYCCTBEHHOIO MHTENNEKTa. [MpUMeHeHe B 9KOHOMUKE : y4ebHoe
nocobuve Ansa cTyn. By30B, oby4. no cneumansHoctn "MNpuknagHas nHgopmaTtrka (no o6n.)" u
ap. cneunanbHocTam / M.I'. MaTteees, A.C. Ceupugos, H.A. AneiiHnkoBa .— M. : @UHaHCHI 1
cratuctuka : Mudppa-M, 2008 .— 446

6) pononHuTenbHaa nuTepaTtypa:

Ne
n/n

NcTouyHnK

OCHOBbI HEYETKOro MoZenupoBaHus B cpene MatLab : yuebHoe nocobue / BopoHeX. roc. yH-T;
coct.: T.M. IlegeHera, [1.C. TatapkuH, A.C. TapacoBa .— BopoHex : JTOI BI'y, 2006 .— 51 c. : un.
— Bubnuorp.: c. 50 .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06167.pdf>.

JleoHeHkoB, AnekcaHgp. HeueTkoe mogenupoBaHue B cpene MATLAB u fuzzyTECH / A.
JleoHeHkoB .— CI16 : BXB-MeTepbypr, 2003 .— X, 719 c. : un. — (MacTtep pelueHuin) .—
Bubnwnorp.: ¢.717-719 .— ISBN 5-94157-087-2.

B) MH(OPMaLMOHHbIE 3/1eKTPOHHO-06pa3oBaTesibHble pecypchbl:

Ne n/n

McTouHnk
https://edu.vsu.ru/course/view.php?id=11567
OneKTpoHHO-6MbnroTeyHasa cucteMa "KoHcynbTaTHT cTygeHTa" http://www.studmedlib.ru

OBC JlaHb, http://e.lanbook.com/

16. NMepeyeHb y4eOHO-MeTOANYECKOro o6ecneyvyeHns AnNs CaMoCTOATEeNIbHOW paboThbl

Ne
n/n

MNcTovHuK

[MpakTMKymM NO OCHOBaM HEYETKMX MHOXECTB M HEYETKOro JIOrMYECKOro BbiBOAA [ONEKTPOHHbIN
pecypc] = y4yebHo-MeTOaMYECKOE Nocobue afsi By3oB = [oNns Ty, 4, 5 KypcoB dak.
MaTeMaTuK1, MHPOPMATUKN 1 MexaHuKK; onsa cneumansHocTten : 010503 - MaT. obecneyeHune n
afMUHNCTpUpoBaHue nHdopm. cuctem, 080801 - Mpuknag. nHdopmaTuka u pucnpyaeHums |/
M.A. AptemoB, M.I". MateeeB, H.A. TiokaueB ; BopoHeX. roc. yH-T .— BopoHex : /I3paTenscko-
nonurpacunyecknii LLeHTp BopoHexXckoro rocyfapctBeHHOro yHmsepcuteta, 2011.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-208.pdf>.


http://www.lib.vsu.ru/elib/texts/method/vsu/sep06167.pdf
http://www.studmedlib.ru/
http://e.lanbook.com/
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-208.pdf

17. O6pa3oBaTenbHble TEXHONOrMN, UCNOJib3yeMble NpU peanusaumv y4e6HOW QUCLUMNIIUHDI,
BKJ1IOYasA AUCTAaHLUMOHHbIe obpa3oBaTenbHble TexHonoruu (OT), anekTpoHHoe oby4yeHue (J0),
CMeLuaHHoe oby4yeHue):

OO6yyeHne NpouUCXoauT C UCTMONb30BAHNEM ANEKTPOHHOIO 00YyYeHUs 1 OUCTaAHLMOHHbLIX 06pa3oBaTenbHbIX
TexHonorum (JOT) Ha nopTane «ONeKTpoHHbIN yHuBepcuTeT BI'Y» (nnatdgopma Moodle:
https://edu.vsu.ru/course/view.php?id=13846).

YyebHble MaTepuarbl pa3MeLLatoTcs B 3N1eKTPOHHON MHOpMaLMOHHO-00pa3oBaTeNbHON cpeae By3a
«ONeKTPOoHHbIN yHMBepcuteT BI'Y - Moodle» ansa obecnevyeHnsa BO3MOXHOCTM AUCTAHLMOHHOTO OCBOEHMSA
y4yebHOro Mmatepuana n camMocTosATeNbHOM paboTbl criyLwaTenemn

18. MaTepmanbHoO-TeXxHU4YecKoe obecneyeHne AUCLUNIUHbBI:

Kypc peanu3yeTca Ha OCHOBE MaTepuanbHO-TEXHUYECKON 6a3bl hakynbTeTa KOMMbIOTEPHBLIX HayK
BopoHexckoro rocynapcTBeHHOro yHMBepcuTeTa.

Ayoutopuun 477,479, 380, 381, 382, 383, 384, 385, 387, 290, 291, 292, 293, 295, 297, 301n, 303n, 305n,
307n, 314n, 316n, 505n

MaTepmaano-TeXHquCKoe OCHaLLEeHUN ayD,I/ITopVIVI

HanmeHoBaHune

nomeLleHus

(Homep Mwmetoweecsa obopynosaHue

ayauTopun)

479 YyebHas ayguTtopusa: KomnbloTep npenogasatens i5-8400-2,8ITw, moHuTop ¢ XK 19",

MYJIbTUMELMINHBINA MPOEKTOP, 3KpaH. CneunanuanpoBaHHasa Meberb.

YyebHas ayguTopus: komMmnbioTep npenogasatens i3-3240-3,4 T u,MmoHuTOp € XK 22"
MYIbTUMEOMIAHbIA NPoeKTop, aKpaH. Crneumanu3mpoBaHHas Meberb.

Cuctema NHTepHeT-BMaeokoHdepeHuceasn (kopn. 1a aya. 380)

CoctaB cuctemsbl ViHTepHeT-BuaeokoHdepeHLceasn: BKC LifeSize Team220 Camera 200
Dual, ayanocucrema Defender Mercury 34 SPK-705, nHTepakTuBHast Jocka Co
BCTpOeHHbIM NpoekTopom "SmartBoard 480iv V25"

380 . .
JlabopaTopHoe 06opyLoBaHME MO TEOPETUYECKON MEXaHMKE U OMNTUKE: MallnHa
ATBYyaa, MaaTHUK MakcBenna, yHuBepcasnbHbIi MadTHUK,

ManaTHUK Obepbeka, KpYTUIbHBIN MasiTHUK, HAKMOHHbLIA MasiTHUK, Npubop ans
nccnenoBaHnst CTONMKHOBEHMWS LWAPOB, onpeaenieHne CKOpoCTU noneTa nynm C NOMOLLbHO
KPYTUNbHO-6annMCTUYECKOro MasiTHMKa, U3yyeHne 3aKOHOB BpalLaTeNbHOro ABUXEHUS
Ter, uccrnenoBaHne CIoXHbIX KonebaHu, yCTaHOBKa ANs U3MEePEHUS Moayns
YyNpYyrocTu NpoBOJIOKN.

YyebHas ayguTopus: KomnbloTep npenogasatens i5-3220-3.3ITw, moHuTop ¢ XK 17",

505n Lo
MyInbTUMEANNHbIN MPOEKTOP, 3KpaH. CneuwanwaprBaHHaﬂ mebenb.

YuebHas aygutopus: HoyTtoyk HP Pavilion DvO000-er, MynbTUMEONAHBIA MPOEKTOP,

477
akpaH. CneunanusvpoBaHHas Mebenb.

YuebHaa aygutopus: koMmnbioTep npenogasatensa Pentium-G3420-3,2ITu, MOHUTOp C
XK 17", MynbTuMeaniiHbIA NpoeKTop, 3KpaH. Cneunanu3npoBaHHasa Mebensb.

Cuctema gns sugeokoHdepeHuuin Logitech ConferenceCam Group n HoyTbyk 15.6" FHD
Lenovo V155-15API.

292

YyebHas ayautopusi: HoyToykn HP EliteBook Ha 6a3e Intel Core i5-8250U-3.4 Ty,
MoHuTopbl XK 24" (16 wWT.), MyNnbTUMEOUNHbBIA NPOEKTOP, 9KPaH.

297
CneuunanuanpoBaHHasa mebernb.



http://www.nlr.ru/
http://www.nlr.ru/
http://www.nlr.ru/

YyebHas ayautopua: nepcoHanbHble KoMMbloTepbl Ha 6a3e i7-7800x-4I Ty, MOHUTOPLI
XK 27" (12 wT.), MynbTUMeaniiHbIN NPOEKTop, 3kpaH. CneumanusvpoBaHHasa mebernsb.

JlabopaTopHoe obopynoBaHne UCKYCCTBEHHOrO WHTEeSeKkTa:
pabouyne MecTa - NepcoHarnbHble KOMMbloTepbl Ha 6a3se i7-7800x-4Tu, MoHUTOpPbLI XK

27" (12 wr.);
moaynu AO HIML, "3INBUC" : npoueccopHbin CantoT-3J124MM2 (9 wT.), 0TNnagoYHbIn
290 Canot-3/1240M1 (9 wr.), amynatop MC-USB-JTAG (9 wr.).

JlabopaTopHoe 060pyaoBaHMe 3NEeKTPOHUKN, SMEKTPOTEXHUKN N CXEMOTEXHUKMN:
paboure MecTa - nepcoHasnbHble KOMMbloTepbl Ha 6a3e i7-7800x-41Tw, MoHuTOpbl KK
27" (12 wr.);

CTEeH, ONA NPaKTUYECKMX 3aHATUI o anekTpudeckmum uenam (KL-100);

CTeH, ONa N3yyYyeHusa aHanoroBbix anekTpuyeckux cxem (KL-200);

cTeH onsa nsydeHus umndposblx cxem (KL-300).

YyebHas ayautopus: nepcoHarnbHble KoMnbloTepbl Ha 6a3se i3-3220-3,3I T, MOHUTOPLI

291 KK 19" (16 wTt.), MynbTUMEANIAHBIA NPOEKTOP, 3KpaH. CneumnanuavpoBaHHas Mebensb.
YyebHas ayantopus: nepcoHarnbHble KoMMboTepbl Ha 6a3e Core i7-11700K-3.6 Ty,
MoHuTopbl XK 24" (15 WT.), MyNnbTUMEOUNHbBIA NPOEKTOP, 3KPaH.

293 CneuunanuanpoBaHHas meberb.

JlabopaTtopHoe ob6opyaoBaHue KoMMbloTepHONM rpadmnkun Buaeoagantepbl GeForce RTX
3070.

YyebHas ayautopus: nepcoHarnbHble KoMnbloTepbl Ha 6a3e i3-9100-3,6 T, MOHUTOPLI
XK 24" (14 wT.), MynbTUMEAWIAHbIA NPOEKTOP, 3KpaH. CneunanmsnpoBaHHasa Meberb.

JlabopaTtopHoe o6opynoBaHue MHGMOPMALMOHHON 6E30MacCHOCTM OMNepPaLMOHHbLIX CUCTEM
295 N NPOrpaMMHbIX CPeACTB 3alUunTbl MHOPMaLMM OT HECAHKLIMOHMPOBAHHOIO AOCTYyNa:
pabouve mecTa - NepcoHarnbHble KoMMbloTepbl Ha 6a3ze Intel i3-9100-3,61 Ty, ,
MoHuTOpbl XK 24" (14 wT.);

y4yebHbI cTeHn, «[porpamMMHble cpefcTBa 3alLmThl MHopMauun ot
HeCaHKLMOHMPOBAHHOIO A0CTyNnay.

YyebHas aygutopus: HoyTtoyk HP Pavilion Dv9000-er, MynbTUMeEONAHbIA MPOEKTOP,

305n
akpaH. CrneuunanusnpoBaHHasa mebensb.

YyebHasa aygutopus: HoyTtoyk HP Pavilion Dv9000-er, MynbTUMEONAHBIA NPOEKTOP,

307n
aKkpaH. CneunanuanpoBaHHas mebensb.




303n

YyebHas ayautopus: nepcoHarnbHble KoMnbloTepbl Ha 6a3e i3-8100-3,9I' T, MOHUTOPLI
KK 24" (13 wT.), MynbTUMEOUNHbLIN NPOEKTOP, 3KpaH. CneumannuanpoBaHHast Meberb.

JlabopaTtopHoe ob6opyaoBaHne nporpaMMHo-annapaTHbIX cpeacTs obecneyeHus
NHopMaLMOoHHOM 6e3onacHOCTU: NepcoHarnbHble KoMMbloTepbl Ha 6a3e Intel i3-8100
3.60Iu, moHuTopbl XK 19" (10 wT.), CTOMKa (KOMMYHUKaLMOHHbIN LWIKadg),
ynpaengaemblin kommyTtaTop HP Procurve 2524, annapaTtHbln MexceTeBon akpaH D-Link
DFL-260E, annapatHbin MexceTeBor akpaH CISCO ASA-5505. nabopaTopHas
BMUpTyanbHas ceTb Ha 6ase Linux-KVM/LibVirt, B3aaumopgencTeytoLas ¢ ceTeBbIMM
akpaHamu. USB-cuntbiBaTenu cmapt-kapt ACR1281U-C1 n ACR38U-NEO, cmapT-KapTbl
ACOS3 72K+MIFARE, kapTbl namaTtn SLE4428/SLE5528. YyebHo-MeTOaMYECKUI
komnnekc "lNMporpaMmmMmHo-annapaTHas 3awmTa ceTten ¢ 3awmton ot HCA" OAO
"MingoTeKC".

JlabopaTopHoe ob6opyaoBaHue TEXHUYECKON 3alumTbl MHopMaLmmu, coctae STO33P
"MnpaHbs" - MHOrOPYHKLIMOHAmNbHbIV MouckoBbI Nnpubop, STO3.DA -
andpepeHumanbHbIn HU3KOYacToTHbIN yeunutenb, STO3. TEST - KoHTponbHoe
YCTPOWCTBO; KOMMNeKc BUbpoakycTnyeckon 3awmtbl "CoHaTta": ConaTta-UIM3, CoHaTta-
CA-65M, CoHaTta-CB-45M; reHepaTop-Bubponsny4datens ( 5 oktas) "I-1000Y";
reHepaTop WyMa Ans 3alnTbl 06beKTOB BblYMCIUTENBHON TexHukn 1, 2 n 3 kaTeropui
OT YyTeYKM MHOpMaLMK; cMCTEMa aBTOMaTU3MPOBAHHAs OLLEHKM 3alUULLEHHOCTM
TEXHUYECKMX CPEACTB OT YTEYKM MHAOPMaLMM MO KaHamy noboYHbIX
3NEKTPOMArHUTHbIX U3NyYeHnin n HaBogok <Curypg>. [porpaMmMHo-annapaTHbIn
KOMMMEKC 19 MOHUTOPUWHra pagnoobcTaHoBkM B ananasoHe 9 kI - 21 Iy,
«Kaccangpa K21». Komnnekc oueHKr ah(PeKTMBHOCTM 3aLLmMTbl peyeBor nHdopmaLmm
OT YyTEYKM N0 aKyCTUYEeCKOMY 1 BUBpoakKycTuyeckomy KaHanam, 20 - 12500 Iy,

314n

YyebHas ayautopusa: nepcoHarnbHble KoMnbloTepbl Ha 6a3e i3-7100-3,6 T, MOHUTOPLI
KK 19" (16 wT.),
MYJIbTUMELMIHBIA NPOEKTOP, 3KpaH. CneunannsnpoBaHHaa mebens.

316n

YuebHasi ayanTopusa: nepcoHanbHble KomnbloTepbl Ha 6a3e i3-9100-3,6I T, MOHUTOPbI
KK 19" (30 wr.),
MYNbTUMELMUNHBIA NPOEKTOp, 3KpaH. CneunanuampoBaHHas mebensb.

381

YuebHas ayautopusi: KomnbtoTep npenogasatens i3-540-3I Ty, MynbTUMeANAHbIN
npoekTop, akpaH. CrnewuumanuanpoBaHHast Mebernb.

382

YyebHas ayantopusi: nepcoHarnbHble KoMmnbloTepbl Ha 6a3e i5-9600KF-3,71Tw,
MoHuTOopbl XK 24" (16 wTt.), TB naHenb-gonunyapT. CneumanuampoBaHHas Mebens.

383

YuebHas ayautopusi: nepcoHasbHble KOMMboTeEPbl Ha 6a3e i7-9700F-3ITu, MOHMTOPI
XK 27" (16 wTt.), MynbTUMEAMNHBLIA NPOEKTOP, 3KpaH. CneunanuanpoBaHHas mebensb.

JlabopaTopHoe o6opynoBaHue MOBUMBHBLIX NPUIIOXEHWUIA U Urp: paboyne mecra -
nepcoHarnbHble KoMMboTepbl Ha 6a3e Intel i7-9700F, Bupeoapantepsl nVidia GeForce
RTX2070, moHuTopbl XK 27" (16 wT.); Cuctembl BupTyanbHon peanbHoctn HTC Vive
Cosmos (2wT.); BecnposogHbin mapwpyTtusaTtop TP-Link Archer C7.

JlabopaTopHoe 06opyaoBaHMe 6e30MacHOCTM KOMMbIOTEPHbIX CeTel: paboyne mecTa -
nepcoHanbHble komnbioTepbl HP-3500-PRO Ha 6a3e Intel i3-2120, moHuTopbl XK 22" (16
LUT.), CTOVKa (KOMMYHMKaLMOHHBIN WwKad), ynpaensaemblii kommyTtaTtop CISCO Catalyst
2950, mapwpyTtuzatop CISCO 2811-ISR, annapaTHbii MexceTeBon akpaH CISCO cepun
ASA-5500. nabopaTopHas BUpTyasibHas ceTb Ha 6a3e Linux-KVM/LibVirt,
B3aMMOLENCTBYHOLLAA C MEPEYUCTIEHHBbIM ceTeBbIM 060pyaoBaHueM. MporpaMmMHbIi
aHanu3aTtop ceteBoro Tpaduka WireShark. NporpammHbii cumynsatop Packet Tracer,
[ANa CO3[4aHust BUPTyarbHbIX CTEHAO0B, BKIHOYAOLWUX KOMMYTaTopbl 2 U 3 YPOBHEN,
MapLLpyTMU3aTopbl, ceTeBble 3KpaHbl 1 COB. YuebHo-MeToaNYeCKnUiA KOMMNIEKC
"Be3onacHocTb KoMmnbtoTepHbix ceTen" OAO "MHdoTeKC".

384

YyebHas ayautopus: nepcoHarnbHble KoMnbloTepbl Ha 6a3se i3-2120-3,3I T, MOHUTOPLI
KK 22" (16 wrt.), MynbTUMEONAHBIA NPOEKTOP, 3KpaH. Cneunanu3vpoBaHHas Mebensb.




385

YyebHas ayautopusa: nepcoHarnbHble KOMMbloTepbl Ha 6a3e i3-2120-3,3I T, MOHUTOPLI
KK 19" (16 wT.), MynbTUMEOUNHBIN NPOEKTOP, 3KpaH. CneumannuanpoBaHHast Meberb.

387

YuebHas ayautopusa: komnbtoTep npenogasatena Core2Duo-E7600-3ITy, MoHMTOp C
KK 22", MynbTMMeaunHbIn NPOeKTop, 9KpaH. lNepcoHanbHble KOMMbIOTEPbI CTYAEHTOB
Ha 6a3e i5-10400-2,9I'Tu, moHuTopbl XK 27" (11 wr.). CneunanusnpoBaHHaa mebenb.

301n

YyebHaa ayautopus: nepcoHarnbHble KoMnbloTepbl Ha 6a3se i3-2120-3,3I T, MOHUTOPLI
XK 17" (15 wT.), MynbTUMEANIAHbIA NPOEKTOP, 3KpaH. CneunanmanpoBaHHaa Meberb.

JlabopaTopHoe ob6opyaoBaHNE CyrnepKOMMbIOTEPHOrO LEHTpa:

Knactep ¢ nukoBon npoussoanTenbHocTbio 40 Tflops. CocTtae knactepa: 10 y3nos,
Kaxapbln nmeeT aBa 12-aaepHbix

npoueccopa Intel Xeon E5-2680V3, 128 '6ant O3Y, SSD 256 6anT. 7 yanos n3 10
copepxart no 2 yckoputens Intel Xeon Phi 7120, 3 y3na - 2 yckoputens Tesla K80M.
Bce y3nbl 06beamHeHbl BbICOKOCKOPOCTHOM ceTbto InfiniBand 56 Gbps;
yNpaBnsAwLWmMA y3en Knactepa (Takke cepBepoM Af1a xpaHeHusa dannos): aea 6-
AanepHbIX npoueccopa, 64 6anT onepaTUBHON NaMATU U AUCKOBYIO NoAcUCTeMY
obvemom 14 Thanr;

cepBep AN4 3aHATUMI NO NapannensHOMy nporpammMmupoBaHuio: Intel X5650@2.67GHz 12
anep 24 notokos, O3Y 36I'b, guckoBasi nogcucteMa o6bemom 300IB.

190a

JlabopaTopHoe obopyaoBaHne MeOuLUHCKON KUOEPHETUKN:

paboune MecTa - nepcoHanbHble KOMMbOTEPLI Ha 6a3e Intel i3-2120, moHuTopbl XK 19"
(3 wT.); anekTposHuedanorpad HenpoH-cnektp-4 (2 wr.);

Kapguorpad lMonucnektp-12 (1 wT.); onTnyeckme Mmukpocokonsl P-1 (2 wT.);
3D-npuHTep (1 WwT.); NnasnbHble cTaHuuu (2 wr.).

CneuuanuaupoBaHHasi Mebenb.

403n

YyebHas ayautopusi: nepcoHarnbHble KOMMbOTEpbl Ha 6ase i3-2320-3,3I L, MOHUTOPbI
KK 22" (7 wT.), MynbTUMEOUIAHBIA NPOEKTOp, aKpaH. CneunanmanpoBaHHas mebenb.
JlabopaTtopHoe obopyaoBaHue husnyveckon nabopaTopmm ¢ KOMMNIEKTOM 060pyaoBaHMSA
Mo KBaHTOBOMN hU3UKE:

YctaHoBKa ansa nayyeHusa kocmmyeckux nyden (PriK-01); ycrtaHoska anga onpegeneHus
pPEe30HaHCHOro

noteHunana metonomMm ®paxka n MNepua (PriK-02); ycraHoBKa ona onpeaeneHuns AfvHbl
cBoboaHoro npobera 4YacTuiy

B Bo3ayxe (PI1K-03); yctaHOBKa Ans U3yYeHUs1 SHEPreTUYEeCKOoro CrnekTpa 3NeKTPOHOB
(Pr1K-05); yctaHoBKka ans

n3yveHns p-n nepexopa (Prik-06); ycraHoBka Ana U3yyeHus TemnepaTypHOn
3aBUCUMOCTM Sf1IEKTPONPOBOAHOCTH

mMeTannoB n nonynposogHukos (PIK-07); yctaHoBKa Ana nsyyeHna acpdekta Xonna B
nonynpoBogHukax (Prik-08);

yCTaHOBKa AN n3lyyeHnsa cnektpa atoma sogopoga (PrK-09); ycraHoBka ans
N3y4vyeHuns BHeLLHero potoaddekTa

(PMNK-10); yctaHoBKa Anis 3yveHusa abcontoTHO YyepHoro Tena (PrK-11); yctaHoBka
ANS n3yyeHns paboTbl

CUMHTUNNALUMOHHOIO cyeTumka (PlK-12); yctaHOBKa Ana U3yvyeHus U aHanu3a CBOMCTB
MaTepuarnoB C MOMOLLbHO

CUMHTUMANAUNOHHOrO cyeTtunka (Prik-13).

420

JlabopaTopHoe obopynoBaHMe Mo MEKTPOTEXHUKM U INEKTPOHUKK: fTlabopaTopHble
CTeHAbl: MonynpoBOAHMKOBbLIE AnoAbl, hoToanon, GMnonspHbIN TPaH3UCTOP, NMOJSIEBON
TPaH3MCTOP, ONEPALMOHHBIN YCUNNTENb, MHOroKackagaoBblii RC-ycunurtens,
aMnNUTYOHbIN MoaynaTop u aemopynatop, LC-reHepaTop ¢ MHAYKTMBHOM 0BpaTHOM
CBSA3bl0, KBapLeBbIn reHepaTop, RC-reHepaTop ¢ basocaBuratoLen Lenobto,
MyJfbTUBMOpaATOp, TpUrrep Ha BUNONSPHOM TPaH3MCTOPE, OCHOBHbIE CXEMbI
BbINpAMUTENEN, YHUBEPCASIbHbIE NorMyeckne anemMeHTbl TTJ1, pernctp casura, cyeTumK
CneuunanuanpoBaHHasa meberb.



mailto:X5650@2.67GHz

JlabopaTtopHoe obopynoBaHue CeTen U CMCTEM nepefayvm nHdopmaLmmn: CTorka
(KOMMYHMKaUNOHHBbIN Wwkad), 3 kommyTtatopa CISCO WS-C2960-24TT-L, 3
MapupyTtumsatopa CISCO 2801, 2 WiFi-mapwpyTtusatopa Linksys WRT54G.
CneuunanuanpoBaHHas meberb.

425

Apnpeca (MecTononoxeHus) noMeLLeHnm

HanmeHoBaHune

nomMeLleHmsa Appec (MecTononoxeHne) nomMeLLeHus

(Homep ayguTopum)

479 394018, r. BopoHex, nnowaap YHuBepcuteTckas, a. 1, kopn.la, aya. 479
380 394018, r. BopoHex, nnowans YHuBepcuteTckas, a. 1, kopn.la, aya. 380
505n 394018, r. BopoHex, nnowanb YHuBepcuteTckasa, a. 1, kopn.16, ayn. 505
477 394018, r. BopoHex, nnowans YHuBepcuteTckas, a. 1, kopn.la, ayn. 477
292 394018, r. BopoHex, nnowans YHuBepcuteTckasa, a. 1, kopn.la, ayn. 292
297 394018, r. BopoHex, nnowaap YHuBepcuteTckas, a. 1, kopn.la, aya. 297
290 394018, r. BopoHex, nnowans YHuBepcuteTckasa, a. 1, kopn.la, ayq. 290
291 394018, r. BopoHex, nnowanb YHMBepcuteTckasa, a. 1, kopn.16, ayn. 291
293 394018, r. BopoHex, nnowanb YHuBepcutetckas, a. 1, kopn.16, aya. 293
295 394018, r. BopoHex, nnowanb YHuBepcuteTckasa, a. 1, kopn.16, ayn. 295
305n 394018, r. BopoHex, nnowanb YHuBepcuteTckasa, a. 1, kopn.16, ayn. 305
307n 394018, r. BopoHex, nnowanb YHuBepcutetckas, a. 1, kopn.16, ayn. 307
303n 394018, r. BopoHex, nnowanb YHuBepcuteTckada, a. 1, kopn.16, ayn. 303
314n 394018, r. BopoHex, nnowanb YHuBepcutetTckada, a. 1, kopn.16, ayn. 314
316n 394018, r. BopoHex, nnowanb YHuBepcutetckas, a. 1, kopn.16, ayn. 316
381 394018, r. BopoHex, nnowans YHuBepcuteTckas, a. 1, kopn.la, ayn. 381
382 394018, r. BopoHex, nnowaap YHuBepcutetckas, a. 1, kopn.1a, aya. 382
383 394018, r. BopoHex, nnowans YHuBepcuteTckasa, a. 1, kopn.la, ayq. 383
384 394018, r. BopoHex, nnowaap YHuBepcuteTckas, a. 1, kopn.1a, aya. 384
385 394018, r. BopoHex, nnowaab YHuBepcutetckas, a. 1, kopn.la, aya. 385
387 394018, r. BopoHex, nnowans YHuBepcuteTckasa, a. 1, kopn.la, ayn. 387
308nn 394018, r. BopoHex, nnowanb YHuBepcutetTckada, a. 1, kopn.16, ayn. 308
309n 394018, r. BopoHex, nnowanb YHuBepcutetTckasa, a. 1, kopn.16, ayn. 309
301n 394018, r. BopoHex, nnowanb YHuBepcuteTckas, a. 1, kopn.16, aya. 301
190a 394018, r. BopoHex, nnowanb YHuBepcutetckas, a. 1, kopn.16, aya. 190a
403n 394018, r. BopoHex, nnowanb YHuBepcutetTckasa, a. 1, kopn.16, ayn. 403
420 394018, r. BopoHex, nnowanb YHuBepcutetTckada, a. 1, kopn.16, ayn. 420
425 394018, r. BopoHex, nnowagb YHnsepcutetckada, a. 1, kopn.1, aya. 425

I'Iepequb nporpamMmmMHoOro obecneveHus, ncnonb3yemoro B O6pa3OBaTeJ'IbHOM npouecce

Mponzsogutens MO

HanmeHoBaHue 10 (vnn Toproeasa mapka,

Wnn npaBoobnagatens) npu Hanuumm
OC Windows v.7, 8, 10 Microsoft (npum. 1)
LibreOftie v.5-7 The Document Foundation, GNU

MnaTtdopma anekTpoHHoro obyyeHns LMS-Moodle, ocHoBa
O6pas3oBaTtenbHoro noprana «3AnekTpoHHbIn yHuBepcuTeT  |Moodle Pty Ltd, GNU General Public License
Blry»
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19. OueHoYHbIe cpeacTBa And NpPoBeOeHUA TeKyLllen U NPOMEeXYyTOYHOW aTTecTauun

MopsaoK OLEeHKM OCBOEHMs obyyatowmmMmucs y4eGHOro matepuana onpeaenseTcs cogepxaHuem
creyoLwyx pasaenos AUCLMUNIIHDI:

Ne Pazpgenbl gucumnnuHesl (Mogynm) Kop, Kopn OueHOoYHble
n/n KoMMeTeHunn nHaMKaTopa cpencTtea ang
TekyLemn
aTtrectauum
1 1. OCHOBHbIE NOHATUSA N TUMbI MKB-15 MKB-15.1 KOHTpOInbHas
HeonpegeneHHocTn. HeveTkaa paboTa;
HeonpeneneHHoCTb, HeYeTkue nabopaTtopHble
MHOXeCTBa KaK UHCTPYMEHT paboThl

3KCMNepTHbIX oueHok. Onepauun Hag
He4YeTKUMMN MHoXecTBamu. [oHATne
TNIMHIBUCTUYECKOWN N HEYETKOM
nepemMeHHbIX. [pumepbi.

2. 3apgaHune HeyeTKomn
HeonpeaeneHHOCTU C MOMOLLbIO
YHKUMKN npuHaAneXHocTu. Tunbl
OYHKUMIA NPUHAANEXHOCTU.
MapameTpbl YHKUUIA
npuHagexHocTn. BbinonHeHne
onepaunn Hag HeYeTKUMU
MHOXECTBaMM C MOMOLLbI0 (DYHKLMM
npuHagnexHocTn. Anbga ceyeHne u
Teopema 0 AEKOMMO3NLIMN.

3. [1Ba HanpaBneHusa pa3BuTtus
HEYETKMX MHOXECTB: HEYETKUE
BbIYMCIIEHNS U HEYeTKasa fnorvka.
HeueTkue uncna, npobnemsl
CYLLIeCTBOBaAHUA anrebpbl HEYETKMX
yncen. MpuHumn o6o6ueHnsa 3age. LR-
yucna, apnmeTuyeckme onepaunm c
LR-uncnamun. Hepgoctatku LR-uucen.
4. [MoHATUE HEeYEeTKOro NorM4Yeckoro
BbICKa3blBaHusa. OcobeHHoCTU
FIOrMYecKMx onepauni ¢ HeYeTKUMun
BbICKa3blBaHNsIMU. Knaccbl Norn4yeckmx
onepauui n npumepbl peanu3aumm
onepaumi. KoMnosuumoHHoe npasusio
BbIBOga 3aje.

5. Mogenu norn4eckoro BbiBoga €
NCMNONIb30BaHMEM CUCTEM
NPOAYKLMOHHBIX MPaBui pasfiMyHoro
Tnna. Mogenbs MamaaHn. OCHOBHble
aTanbl BbiBoAa. [pumep paboThbl
moaenu Mampaanu.



[MpomexyToyHasa aTTecTauums

dopma KoHTpons - 3a4eT ¢ oueHkon,KoHTponbHas paboTta

OueHoYHble cpefcTBa Ans NPOMEXYTOYHON aTTecTauum

3apaHue ans KoOHTpornbHOM paboThl U 3agaHusa aAng nabopaTopHbiXx paboT

20 TunoBble OLEHOYHble CpeAcTBa U MeToAUUYECKMe MaTepuanbl, onpegensilowuve npouenypbl
oLeHMBaHusA

20.1 TeKyLiunIN KOHTPOJIb YCMEBAEMOCTH

KOHTponb ycneBaemMoCTU OCYLLECTBIAETCS MO UTOraM HamnmcaHus KOHTPOSbHOW paboThbl U BbIMOSHEHUS
nabopaTopHbIX 3aHATUN.

20.2 NMpomexyTo4yHas atrecrauus
OnuncaHue TexHomnornM nNpoBeaeHus

O6yuatollemyca Bbigaétca KM, cogepxalunii npakTuieckoe 3afaHue u 6ok TeopuTudYeckmx Bonpocos

Mpumep

]

TpeboBaHMA K BbINOMHEHWIO 3aaHni, LWKarnbl U KpUTEPUX OLEHUBAHMUS

[nsi oueHnBaHWsA pe3ynbTaToB OOyYEHUs] HA 9K3aMeHe MCMONb3YHTCS creaytolmne coaepXaTenbHble
nokasartenu:

1. 3HaHMe TeopeTUYecKMX OCHOB y4ebHOro matepuana, OCHOBHbIX OnpeaeneHui, NoHATUI 1
NCMNoNb3yeMOoN TEPMUHOSIOMM;

2. yMeHve npoBoauTb 060OCHOBaHWE W NpeacTaBfieHWe OCHOBHbLIX TEOPETUYECKUX U MPaKTUYeCKMX
pe3ynbTaToB (TEOpPeM, aniropuTMOB, METOAMK) C UCMOSIb30BAaHMEM MaTEMaTUYECKUX BbIKNAAoK,
6J10K-CXEM, CTPYKTYPHbIX CXEM U CTaHAAPTHBIX OMUCAHWUIA K HUM;

3. yMeHue CBsi3biBaTb TEOPUID C MPAKTUKOW, MINOCTPUMPOBaTL OTBET NpUMepamMu, B TOM Yuche,
COBCTBEHHbIMW, YMEHWE BbISIBNATb U aHaNU3MpoBaTb OCHOBHbIE 3aKOHOMEPHOCTH, NMOSyYeHHble, B
TOM YuCIe, B XOZe BbINOSIHEHMSI NPAKTUYECKMX 3a4aHUIA;

4. ymeHue 060CHOBbIBaTb CBOU CyXAeHWS U NPoecCcroHarbHy0 NO3ULMI0 MO M3NiaraemMoMy BOmnpocy;

5. BnapgeHue HaBblkaMu MPOBEAEHUS KOMMbIOTEPHOrO 3KCMEpUMeEHTa, TECTUPOBAHUS anropuTMoB.

[na oueHmBaHus pe3ynbTaTtoB o6yquvm Ha 3a4yeTe C OLEHKOM NCnoJib3yeTcd 4-6annbHas LWKana:
«OTJIMYHO», «XOPOLUO», «yAoBJIETBOPUTESIBHO», KHEYAOBJ1€TBOPUTESIbHOY.

CooTHoLLEeHNe nokasaTenemn, KpUTepreB 1 LKanbl OLeHNBAHUS pe3ynbTaToB 00y4YeHns Ha 3a4eTe C
OLIEHKOW NpeAcTaBeHo B crieaytoLlen Tabnuue

YpoBeHb
. chopmumpoBaHHocTn | Lkana oueHok

KpuTepuu oueHUBaHUS KOMMETEHLMUN .

KOMMeTeHUNiA
Ob6yuatoLpmincsa AEMOHCTPUPYET MOSIHOE COOTBETCTBUE
3HaHWIN, YMEHWI, HaBbIKOB MO NPUBEAEHHbIM KpuTepuam |MoBbIlWEHHbIN OTtnnyHo
CBOOOAHO onepupyeT NOHATUIHbLIM annapaTom U YPOBEHb
NPYOBPETEHHBIMU 3HAHUAMM, YMEHUAMU, NPUMEHSET UX
Npu peLLeHnn NpaKTUYeCcKmx 3agau.




OTBET Ha KOHTPOSbHO-U3MEPUTENBHBIA MaTepuan He
COOTBETCTBYET OOHOMY (ABYM) U3 NEPEUNCIIEHHBIX
KpUTEpUEB, HO 0OYYaKOLLMICA [AET NpaBuUIlbHbIE OTBETHI
Ha JOMNofHUTENbHbIE BOMPOChl. HepocTtaTtouHo

Unu cogepxaTtcs oTAenbHble Npobenbl U HETOYHOCTU B
oTBeTe Ha Borpoc KNM.

npoAEMOHCTPUPOBaAHO yBEPEHHOE BJlafeHne MaTtepuarnom

bazoBblli ypoBEHb

Xopouwo

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHbLIA Matepuan He
COOTBETCTBYET NtobbIM ABYM(TPEM) U3 NepeyvnCreHHbIX
nokasaTternen, obyyatolniics gaeT HenosHble OTBeThl Ha
OONONHUTENbHbIE BOMPOCHI. [IeMOHCTpUpyeT YacTU4HbIe
3HaHWA OTAENbHbIX Pa3fenoB AUCLMMIIMHDI, LOMYyCKaeT
CYLLIECTBEHHbIE OLWMOKN B (hOPMYSIMPOBaHUN OTBETA Ha
nocraeneHHble B KNUM Bonpocsl.

[MoporoBblin ypoBEHD

Y [oBneTBOpUTENBLHO

OTBET Ha KOHTPOJSIbHO-N3MEPUTENBHbLIA MaTepuan He
COOTBETCTBYET NOOLIM TPEM(YETbIPEM) U3
nepeyncrieHHbIx nokasartenen. Obyyarowmincs
OEMOHCTPUPYET OTPbIBOYHbIE, (bparMeHTapHble 3HaHWS,
JonyckaeT rpybble owmnbkn B oTBETE Ha Bonpoc KVM,
3aTpygHsieTca OTBETUTb Ha AOMOMHUTENbHbIE BOMPOCHI.

HeyposneTtsBoputenbHO

OueHKa oCTaTOUYHbIX 3HAHUMN

MK-15 CnocobeH pa3pabaTtbiBaTb U UCCNeaoBaTb MOAENN 06bEKTOB NPOdECCMOHANIbHON AEATENBLHOCTMH,
npeanaratb 1 aganTMpoBaTbh METOOUKMN PeLLEeHUst Hay4YHO-UCCneaoBaTeNbCKUX 3a4a4, NNaHnpoBaTh U

npoBOoANTb UCCneaoBaHuA

I'Iepuo,q OKOH4YaHusA CbOpMMpOBaHMﬂ KoMneTeHumn: _4_ cemMecTp

MepeyeHb AgucuunnuH (Moaynen), NPakTUK, y4acTBYOLWUX B (hOPMUPOBAHMN KOMMNETEHLIMMN:

o [NncumnianHbl (Moaynm):

e HeueTkne mogenu n aHanns NpuHATUA pelleHuin (4 cemecTp);

MepeyeHb 3agaHnn ona npoBepku chopMMPOBAHHOCTU KOMMETEHLUN:

1) 3aKpbITble 3agaHns (TECTOBbIE, CPEAHUIN YPOBEHb CIIOXHOCTM):

1. KTo 3anoXun ocHOBbl TeOpPUX HEYETKUX MHOXeCTB?

a) I. Mampann
b) M. bnak

c) Jl. 3age

d) b. Kocko

€) HeTt npaBunbHOro oteeTta

2.® YHKUMA NpUuHaanexHoCTun MoXxetT NpuHNMaTb 3Ha4YeHus..?

a) [0, =]
b) [, +]
c) [0,1]




d) HeT npaBunbHOro oteeTta

3. MHoXxecTBO TO4YeK, Ans KoTopbiX hyHKLUA NPUHAOSNIEXXHOCTU paBHO 1, Ha3biBaeTcA?
a) HocuTenem

b) agpom

C) cpe3om

d) HeTt npaBunbHOro oreeTa

4. DYHKUMA NPUHAASIEXXHOCTU UCMONb3yeTcA AnA:

a) BblpaXeHusl CTEMNEHN NMPUHAAJIEXHOCTU 3NEMEHTa AAaHHOMY HEYETKOMY MHOXECTBY

b) BblpaxeHnsi cTENEHN MPUHAANEXHOCTU HEYETKOr0 MHOXECTBA AaHHOMY Kraccy OGLEKTOB

C) BblpaXeHUa BEPOATHOCTU MOMagaHna AaHHOro 3fEMeHTa B 3ajaHHOE HEYEeTKOe MHOXECTBO
5.HeuyeTkoe Yyncno HasbiBaeTca Yncnom L-R-tuna, ecnm

a)ero yHKUMA NPUHAANEXHOCTU 3a4aeTcs C NOMOLLbIO Napbl MOHOTOHHO HEBO3pacTalWMX PYHKLMIA
b)ero cyHKLMS NpUHAANEXHOCTN 3a4aeTCs C MOMOLLbIO Napbl MOHOTOHHO YObIBAOLLMX PYHKLMIA

c)ero yHKUMS NPUHAANEXHOCTU SABMSETCHS MOHOTOHHOW U BbINyKI1OM

6.Kakune ns Hnxenepe4vyncrneHHbIX MeToAoOB ABNAOTCA NpuMepaMn KOCBEHHbIX MeTo40B
nocTpoeHus q)yHKLI,MI/I I'IpMHaAﬂe)KHOCTVI?

a)3agaHue OYHKLUN NPUHAANEXHOCTU C MOMOLLbBIO (PyHKLMK

b) 3apgaHne yHKUUN MPUHAANEXHOCTM C MOMOLLbI0 Tabnuubl

C)METOA, OCHOBaHHbIA Ha BEPOSATHOCTHOW TPakToBKE (DYHKLMM MPUHAAIEXHOCTU
d)MeToa napHoro cpaBHEHUS 06 bEKTOB

€)MEeTOo[, CpaBHEHUSA C 9TANIOHOM

7.BepHo nu yTBEpxXaeHue, YTO eCnv BbINOJSIHEHO KOMMNOo3uLMoHHoe npasuno B=A°F, To,
ecnu A ecTb NPOEKLUA OTHOLWIEHUA F Ha nepBylo KoopauHaTty, To B 6yaeT npoekuuen F Ha
BTOpPYHO KoopAuHaTy?

na
HeT

B 3aBUCKMMOCTM OT OMpeaeneHns oTHolleHus F
8.39Tan arperauuu 3aKno4yaeTcsi B TOM, YTO:

a) BbIBO/Ibl M3 BCEX MpaBui cobuparoTca B OfVH BbIBO/

b) cTponTCca HeYeTkoe MHOXECTBO, KOTOpPOe ABNAETCA BbIXOAHbIM 3HaYeHnem OaHHoM 3KCI'IepTHOl7I
CUCTEMbI

C) BbIMUCNIAOTCA 3HAYEHUSI UCTUHHOCTW AN NPEANOCbITKM KaXxaoro npaesuna
9. Yto HasbIiBaeTCA HOCUTENEeM He4YeTKOro MHoXecTBa?
a) yHMBepcanbHoe MHOXECTBO, Ha KOTOPOM pacCMaTpuBaeTCs AaHHOE HeYeTKoe MHOXECTBO

b) UeTKOE MOAMHOXECTBO YHWBEPCANbHOTO MHOXECTBA, Ha KOTOPOM (DYHKLUSI MPUHAANEXHOCTU CTPOro
6ornbLue Hyns

c)4eTKoe MOAMHOXECTBO YHMBEPCANbHOIO MHOXECTBA, Ha KOTOPOM (DYHKLMSA NPUHAANEXHOCTU paBHa
eanHuue

10. C nomoLwbIo Kakoro npaBuna 3agarTcs PyHKLUU NPUHAANEKHOCTU HEYETKMX MHOXECTB,
c¢hopMmupyrome gaHHY FIMHIBUCTUYECKYIO NepeMeHHY0?



a) C NOMOLLBI0 CUHTAKCUYECKOro npasuna
b) ¢ nomowklo cemaHTUYeCKoro npasmna

11. Myctb C=A°B. Ha kakmnx yHMBepcymMax AOJIKHbI ObITb onpegeneHbl He4YeTKue MHOXecTBa
A,B,C ans Toro, 4to6bl BbINOJIHANOCH KOMMO3NLMOHHOE NpaBumno?

a)Ha MHOXeCTBE OENCTBUTESNbHbIX Yncen

b) U, UxV, V

c) U,V,UxV

12. Kakas n3 cneaymowmx coopmyn BbipaxkaeT onepatop mmnnukauum Jlykawesuya?
a) Has(X,y)=max{1-pa(x), Hs(y)}

b) Ma_s(X,y)=min{1,1-pa(X)*+Hs(y)}

€) Ha-s(X,¥)=1-Ha(X)+Ha(X)Hs(Y)

d) Ha_s(X,y)=min{pa(x),Hs(y)}

€) Ha_s(X,Y)=Ha(X)Hs(Y)

13. Kakasa u3 cneayrowmx choopmyn BblpaxaeT oneparop nmnnukaumm Mampanu?
a) Ma-s(X,y)=max{1-pa(x), Hs(y)}

b) Ha_s(x,y)=min{1,1-p.(x)+Hs(y)}

C) Ha-s(X,¥)=1-Ha(X)+Ha(X)Hs(Y)

d) Ha_s(X,y)=min{p.(x),Hs(y)}

€) Has(X,Y)=Ha(X)Hs(Y)
14. HeyeTKUM NnorMyecKkum BbIBOAOM Ha3blBaeTCA:

a) annpokcunmauna 3aBMCUMOCTH KaXAon BbIXOAHOW JIMHIBUCTUYECKON nepemeHHoﬁ OT BXOAHbIX
JIMHTBUCTUYECKUX NEepeMeHHbIX U noJly4eHne 3aKrnovyeHnda B BUae HeEYeTKOro MHOXeCTBa

b) annpokcumauma HeyeTKon 6a3bl 3HAHMI U MONyYeHNe 3aKMoYeHNs B BUOE HEYETKOro MHOXECTBa

C) annpokcnmauuna HeveTKou 3KCI'I€pTHOI;1 CUCTEeMbI N noJsiydyeHne 3aKiryeHna B BUAe HEYEeTKOro
MHOXeCTBa

15. Ha BxoA4 He4YeTKOW 3KCNePTHOW CUCTeMbl MOTyT NoAaBaThCA:
a) YnCroBble 3HAYEHUS

b) nUHrBMCTUYECKME 3HAYEHUS

C) KOMOMHALIMUN JINHIBUCTUYECKMX M YUCMOBLIX 3HAYEHUM

16. Otan da3udukaumm 3aknoyaeTcs B:

a) onpepeneHnn cteneHn yBepeHHoOCTU, YTo 3Ha4YeHUA BXOAHbIX JIMHIFBUCTUYECKUX nNnepemMeHHbIX
NMPUHNMMAaKT AdHHbIe KOHKPeTHbIe 3Ha4YeHus

b) no yeTkMM BXOOHBIM 3HAYEHUSIM CTPOATCA HEYeTKUEe BXOAHbIE 3HAYeHUs
C) NOCTPOEHUN HEYETKUX 3HAYEHWUA BXOLAHOW JIMHIBUCTMYECKON NEPEMEHHOMN
17.MeTop, aedasndumkauum "LeHTp TAXeCTN" 3aknoyaeTcs B:

a) HaxoXAeHUU LieHTpa TAXeCTU NMOCKOn purypbl, orpaHU4eHHOMN OCAMU KoopAuHaT U
rpacoukom cbyHKLMN NPUHA[NEXKHOCTN HEYETKOro MHOXeCTBa

b) HaxoxXxgeHunn cpeagHero apmdmeTquCKoro ANIEMEHTOB yHMBEpCaJibHOro MHOXeCTBa, MMeLWnX
MaKCcuMmMalibHbl€e CTENeHn HpMHaD,ﬂe)KHOCTeVI

C) HaXOXAEHUN MakcumMyMa (OYHKLMM NPUHALSIEXHOCTU C HAaMMEHbLUEe abcumccoi



2) OTKpbITbIE 3aaHunA (TECTOBbIE, NOBbILLIEHHbLIN YPOBEHb CITIOXHOCTU):

1. YTo 9ABNSIETCS MHOXECTBOM 3HAYEHUN NUHIBUCTUYECKON NepemMeHHON?

OTBeT: TEPM-MHOXECTBO

2. Kakne 13 nepevncneHHbIX HUXe TePMOB ABNAIOTCA aTOMapHbIMU TEPMaMU JIMHIBUCTUYECKOMN
nepemeHHon "TEMIMEPATYPA": xonogHas, O4eHb X0NofHas, HXU XONofHas, HU ropayas

OrtBeT: xonoaHas

3. MNycTb yHKuMA f(X) onpeaensaeT Tepm "MCTUHHO", TOraa TepM "He UCTUHHO" onpeaenaeTcs PyHKLUMEN
OreeT: 1-f(x)

3) OTKpbITble 3aaHVsA (MUHWU-KENChI, CPEAHUNA YPOBEHb CINOXHOCTU

UTto Ha3bIiBaeTcA a-ypOBHEM HEYETKOIro MHOXeCTBa A?

OtBeT: MHOXECTBO BCEX 9IEMEHTOB, CTEMNEHDb NPpUHaANIEXHOCTU KOTOPbIX MHOXECTBY A He MeHbLLEe a



