IIpunoxenue 2 k PIII UHTe/NIeKTYaJbHBIE CHCTEMBbI H TEXHOJIOTHH
09.03.02 UndopManiuOHHBIE CUCTEMbI M TEXHOJOTHH

Hanpasaennocts (mpoduib) — [IporpaMmMHo-annapaTHbie KOMILIEKCHI
®opma 00y4eHUS — OUHAS

I'ox nadopa - 2018

OLIEHOYHBIE CPEJICTBA JIUISI IPOBEJEHUSI TPOMEKYTOUYHOM
ATTECTALIMY OB YYAIOLUIUXCS MO JUCHUATIIMHE (MOIYJIIO)

1. OO0umme cBegeHus
1. | Kadenpa HNudbopMaTHKU 1 BEIYUCIUTEILHONW TEXHUKHU
2. | HanpaBneHne noaroToBKu 09.03.02 MadopmaninoHHbIE CUCTEMBI M TEXHOJIOTUU
3. | HanpasyieHHOCTD (IpOodHIIb) [IporpamMmHO-anmapaTHbie KOMILIEKCHI
4. | ducuumimnaa (MOIyIb) WHTe ek TyabHbIE CUCTEMBI U TEXHOJIOTUH
5. | ®opma oOyueHus O4Has
6. | T'om HAGopa 2018
2. IlepeyeHs KOMIETEHIUI

- CIIOCOOHOCTh K TPOSKTUPOBAHHIO 0a30BBIX U TMPHKIAIHBIX HWHPOPMAIIMOHHBIX
texaonorui (ITK-11).




3. KpnTepnu M N0KAa3aTeJIl OLleHUBAHUA KOMIEeTEHINI Ha PA3JIHYHBIX dTallax uxX (l)OpMHpOBaHI/Iﬂ

Kpurtepum n nokasareju oueHNBaHUsI KOMIIeTEeHIHI

®opMBI KOHTPOJIA

Jrtan GopMHUPOBAHUS KOMIIETCHIIUH ®opmupyemas
chopMHUPOBAHHOCTH
(pa3zaebl, TeMbl IMCUMIIJIMHBI) KOMIIETeHIM S 3narth: YMmern: Baangers: o
KOMIIeTeHIu i
1. ba3oBble HOHATHS HCKYCCTBEHHOTO
0a30BBIMH TEOPETUIECKUMH
nHTeeKkTa. Punocodckre acrexTsl
TEOPETHYECKHE OCHOBBI 3HaHUSIMHU O MBICIMTEIIBHBIX I'pynmoBas auckyccus
mpobiemsl cuctem N
IIK-11 CUCTEM MCKYCCTBEHHOI'O CIIOCOOHOCTSX YeJIOBEKa 1 Paznen 1 utorosoro
(BO3MOXXKHOCTB CYIIECTBOBAHHS,
HHTEIJIEKTa croco0ax Mx peaan3auu Tecra
0€3011aCHOCTB, TTOJIE3HOCTD).
TEXHUYECKHMH CPEACTBAMHU
Hcropus paszsutus cuctem MU
MOJIEITH MIPEACTABIECHUS U
N I'pynmosas nuckyccus
2. 3HaHUs U UX KiIaccHpUKaIusl. MeTo/ibl 00pabOTKK 3HAHUH, METOJIaMHU YIIPaBIICHUS
N IIK-11 Pasmen 2 utorosoro
Mogzenu 1 GpopMbl 3HAHUH MIPUHIIMIIBl €CTECTBEHHO- 3HaHUSIMU recta
SI3BIKOBOTO MHTEp(eiica
MPUMEHSATh
TEOPETHUYECKHUE OCHOBBI I'pynmosas nuckyccus
3. IlpuHLUIIBI TOCTPOCHHUS U MHCTPyMEHTAIIbHBIE CPEACTBA
[IK-11 CHCTEM HCKYCCTBEHHOTO Pasmen 3 utorosoro
apxutektypa CUI CUCTEM UCKYCCTBEHHOIO
WHTEIJIEKTa TecTa
MHTEIIEKTa
CTaBUTD 33/1a41 U
pa3pabarbIBaTh alNrOpUTMBI HX
MaremaTiuecKkuM u
pelIeHus, NCII0JIb30BaTh
AITOPUTMUYECKUM I'pynmoBas auckyccus
OCHOBHBIE ITOHATHS TEOPUU HEOOXOANMBIE METOBI
4. 3apava pacrio3HaBaHUS 00pa3oB IIK-11 armnaparoMm, IPUMEHAEMbIM Pasnen 4 utorosoro
pacrio3HaBaHusi 00pa3oB pacrno3HaBaHus 00pa3oB,
NIPY pEeIIeHNH 3a1a4 Tecra
pean30BbIBATH BEIOpAHHbIC
pacro3HaBaHusi 00pa3oB
WK pa3paboTaHHbIe
AJITOPUTMBI
IIPUMEHATH TEOPUIO U METO/IbI
IIPUHLMIIBI PACIIO3HABAHUS Pa3nen 5 urorosoro
5. Cucrembl pacrio3HaBaHusi 00pa3oB MK-11 pacrno3HaBaHusi 00pa3oB B
00pa3oB U CHHTE3a PEeUU . TecTa
MIPEAMETHOM 00JIacTH
6a30BBIMH 3HAHHUSMH O
. BOIIPOCAX pa3padOTKH 1
6. Heiiponnsie cetn. Mcropus OCHOBHBIE JTaITbI o
. . o MIPUMEHEHHS HEHPOHHBIX Paznen 6 ntorosoro
HCCIe0BaHui B 001IacTH HEHPOHHBIX HEeWpOCeTeBOro aHajIn3a, .
N N TIK-11 ceTel Kak Haubosee TECTA,
cereif. CBOWCTBa IPOIIECCOB AITOPUTMBI
o N . pacipocTpaHeHHBIX JIOKJIaJt
00OyueHuns! B HEHPOHHBIX CETSX. o0ydJeHHsT HeHPOHHBIX ceTeit
MIPUKJIAJHBIX CHCTEM
WCKYCCTBEHHOTO MHTEJUICKTa
7. MHepapxuueckas opraHu3anus
9 OCHOBHBIE 3TaIlbl HaBbIKAMH IIOCTPOSHHUS
HEMPOCETEBBIX APXUTEKTYP. .
N HEHWpPOCETEBOro aHaJN3a, UHTEJIIEKTYaJIbHBIX CHCTEM Paznen 7 ntorosoro
MHorocnoiHbI# TepIenTpoH, CeTH IK-11

00paTHOTO U BCTPEYHOTO
pacrpocTpaHeHusI OLINOKH, KapTa

ANTOPUTMBI
00y4eHHs1 HSHPOHHBIX CeTeH

Ha OCHOBE HEHPOCETEBBIX
TEXHOJIOTHH

TECTa




Jrtan GopMUPOBAHUS KOMIIETCHIIUH

®opmupyemast

Kpurtepum n nokasareju oueHNBaHUsI KOMIIeTeHIHI

®opMBbI KOHTPOJIA

MPOMBIIIJICHHBIC ITPUJIOKCHUA

KOHCTPYKLIMI B COBPEMEHHOMN
HayKe U TEXHHUKE

HUCKYCCTBCHHOT'O MHTCIUICKTA

chopMHUPOBAHHOCTH
(pa3zaebl, TeMbl AMCHUIIJIMHbI) KOMIIETEHII M 3HaTh: Ymerh: Baagern: 9
KOMIIeTeHIn i
Koxonnena, Mmoznens Jlunmmana-
XeMMuHTa.
OCHOBHBIE 3TaIlbl
8. Mogenp Xonduiaa, odyuenue 6e3 .
HEHWpPOCETEBOro aHaJIN3a, Paznen 8 ntorosoro
yuurens, Metonsl Xe66a. Kornurpon MK-11
AJITOPUTMBI TecTa
1 HEOKOTHUTPOH N .
00y4eHHs1 HEHPOHHBIX ceTeil
9. Meroasl U aITOPUTMBI, BO3MO>KHOCTH Paclio3HaBaHUs METOJlJaMH IIPOBEACHUS
Pazmen 9 utorosoro
npuMensemsle B 3aiadax OPO IIK-11 00pa3oB U MPHUHATHA JIOTUYECKOIO recra
(oOydeHue pacnio3HaBaHUS 00pPa30B) peuieHuit BBIBOJIA
10. Meroa nOTEHIMAITBHBIX KL
A byu BO3MO)KHOCTH Paclio3HaBaHHUs | HAXOAUTH 00YyYaroIIyro
Merton rpynmnoBoro y4era apryMeHTOB. Pasnen 10 utorosoro
. IK-11 00pa3oB U MPHUHATHA BBIOOPKY, TPOM3BOJNTH
Meron npenenbHbIX YIIPOLEHHI. . TecTa
penieHuit o00p napameTpoB QYyHKIIUH
KoytekTrBBI peraronyx npaBuil
11. Mero/pI 1 aNTOPUTMBI aHATH3a
C TYPBl MHOTOMEPHBIX JaHHBIX OCHOBHBIC MCTO/IHI aHATH3A Pa3gen 11 urorosoro
TPYKTYP p ‘ MK-11 CTPYKTYpBI, KJIaccu(UKaIHio
OBOIIOLIMOHHBIE METOABI TecTa
AJITOPUTMOB
noctpoerns CYIN
Ha3Ha4YeHHe 1 001acTh
12. CoBpeMeHHBIE apXUTEKTYPHI o OTIpENIeTINTh TEHICHIINI
. . MPUMEHEHHS HEIPOCETEBBIX .
HEelpoHHBIX ceTell. HayuHble n IK-11 Ppa3BUTHS TEXHOIOTUI I'pynnoBas guckyccus




4. Kputepuu u mkanabl olleHUBaAHUSA
4.1. T'pynmoBasi TUCKYCCHS

KosanuecrBo
Pe3yabTar
0a/J10B

OOyuaromuiics He BlIaJeeT TEMOM, HEe BEJET JUCKYCCUU 0
OOyuaronuiics 4aCTUUHO pa30upaercs B TeMe, yUacTBYET B )
00CYXKIEHHSIX HE YBEPEHHO

OOyuatrouuiics MOJIHOCTBIO BIIaIeeT TEMOH, YHaCTBYET B 00CYXKIEHUSIX 4
YaCTHYHO

OOyuarouuiics MOJIHOCTBIO BiIaieeT TeMOH, BeIeT TUCKYCCUH, 8

y4acTBYET B 00CYKJIEHUAX

4.2. HrToroswlii TEeCT

[IpoLeHT NpaBUIIbHBIX OTBETOB J040 41-60

61-80 81-100

KonmyecTBo 6anioB 3a peneHHbIN TECT 7 9

12 15

4.3. Joxaan

Pe3yasbTar

KoanuecTrBo
0a/1710B

[TonroroBieHo cooOlIeHNE, HE TIOJHOCTBIO pacKpbITa TEMA,
OTCYTCTBYET MOSICHUTENbHAsS 3al1CKa

1

[TonroroBieHo cooO1IeHNE, HE TIOJHOCTBIO pacKpbITa TEMA,
NOSICHUTENbHA 3allCcKa HE OTPaXKaeT BCEX BONPOCOB, MOIEKALIMX
PACKPBITHIO

[TonroroBieHo cooOlIeHNE, pacKpbITa TEMA, HE 1JaH OTBET Ha
JIOTIOJIHUTENbHBIE BOIIPOCHI, [TOSICHUTENbHAS 3allMCKa [IPEOCTaBIEHA U
COOTBETCTBYET TPEOOBaHUSIM IO COJEPKAHMIO U HAIIOJIHEHHIO

[TonroroBieHo cooOuieHne, pacKpbiTa TEMa, JaHbl OTBETHI HA
JIONIOJTHUTENbHBIE BONIPOCHI, TOSCHUTENILHOMN 3aIMCKa CONEPKHUT
UH(POPMALIMIO OTVIMYHYIO OT YCTHOTI'O COOOIIEHUS

ITogroroBnexno COOGH.[GHI/IG, PacCKpbITa TEMA, 1aH OTBECT HA
JOIMOJHHUTCIIbHBIC BOITPOCHI, ITOSACHUTCIIbHAA 3aIlIMCKa ITPCJO0CTAaBJICHA U
COOTBCTCTBYCT Tpe60BaHI/IHM 10 COACPIKAaHWIO U HAIIOJIHCHUTIO

44. I[OHOJIHI/ITeJILHOE MEPCOHAJIBHOE IPAKTUIECCKOC 3aJaHUEC

Pesyabrar

KoauuecTBo
0a/1710B

Peanm3anmsi HEHPOHHOW CeTH BBIMOJIHEHA ¢ ommOKkamu. [Ipoucxoasar
cOou B pabore HellpoHHOH ceTn. OOyyarouMii 3aTpyIHAETCs AaTh
YETKHUE MOSICHEHUS 110 TPUHLUIIAM AEHCTBUSA JEMOHCTPUPYEMON
HEHUpOHHOM cetd. Ha BompocCk! penoaasaTens JaHbl IPOTUBOPEYUBLIE
OTBETHI, HE PACKPBIBAIONINE CYTH PaOOTEHI.

10

[Ipu nemoHcTpanuu padoThl HEHPOHHON CETU MPOUCXOAAT HEOObIINE
cbou B pabore, 1100 0OyJaArOIIUICS 3aTPYAHICTCS 1aTh MOTHBIN YETKUMA
OTBET Ha BOIPOCHI, CBSI3aHHBIE C YCTPOWCTBOM M MPUHIIMIIAMH PaOOTHI
pa3paboTaHHON HEeHpoHHOU ceTh. VI3 cBoMX 00BICHEHHI 00yJaroImiics
OIyCKa€eT TEXHUYECKHE OCOOEHHOCTH €€ pean3altH.

20

ITpu nemoHcTpanuu B pabote HEHPO-CETEBOM MPOrpaMmbl cOOEB He
Habmogaerca. O0yyarouiicss 1aeT OTBETHI HA BOMPOCH!, CBA3aHHBIE CO
CTPYKTYpPOW M MPUHIMIIAMHU (PYHKIMOHUPOBAHUS pa3padoTaHHOM
HelipoHHo# cetn. Ho y oOyuaromierocst BEI3bIBAIOT 3aTPYIHEHUS

30




KoJanuectBo

Pe3yabTar
Y 0a/1710B

BOIPOCHI, CBSI3aHHbBIE C TEXHUYECKUMHU OCOOCHHOCTSMU pealn3aluu
HEWPOHHOM CETH C MOMOUIbIO BEIOPAHHBIX UM CPEJCTB.

ITpu nemoHcTpanuu B pabote HEHPO-CETEBOM MpOrpaMmbl cOOEB HE
HabOmonaerca. OOyyarouuiics 1aeT MOJIHbIE Pa3BEePHYThIE OTBETHI HA
BOIPOCHI, KaCatolHecs CTPYKTYpPbI U IPUHIUIIOB (DYHKIIMOHUPOBAHUS
pa3paboTaHHOM HEHPOHHOH CETH, CIIOKOWHO U YBEPEHO KOMMEHTUPYET
MOMEHTBI, CBA3aHHbIE C TEXHUUECKUMU OCOOEHHOCTSIMHU pean3alun
HEWPOHHOMN CETH C MOMOUIbIO BEIOPAHHBIX UM CPEJCTB.

40

5. TunoBble KOHTPOJIbHBbIE 3aJaHUS M METOAMYECKHE MaTepuaibl, ONpeaesAIouIue
npoueaypbl OlEeHMBAHHUS 3HAHUI, YMeHHWiIl, HABBHIKOB M (MJM) ONBITA /eATEeJbLHOCTH,
XapakTepu3ylmMx J3Tanbl (OPMHUPOBAHUSI KOMIETEHIHI B Mpolecce OCBOEHUS
o0pa3oBaTe/IbHOI MPOrpamMMblI

5.1 TumoBoe TeCTOBOE 3alaHUE

1. Buibepume  cywecmeyrowue  nooxoovl K HOCMPOEHUIO  UHMENIEKMYAlIbHbIX
UHPOPMAYUOHHBIX CUCTEM.

- MaTeMaTHYECKUH;

- AaHAJTM THYECKHIA,

- UMUTAIMOHHEIN; +

- CTPYKTYPHBI .

2. Kaxoii nooxoo «k nocmpoenuro CHHU ucnonvzyem 6 ceoeii ocHoge annapam
Mamemamuyeckol 102UKU U ee pacUulupeHus:

- CTPYKTYPHBIN;

- JIOTUYECKUM; +

- DBOJIFOIIMOHHBIH;

- UMUTAIlHOHHBI.

3. Hannviti nooxoo k nocmpoenuro CHU nvimaemcs 6ocnpouszeecmu  ycmpoucmeo
uenoeeuecko2o mozea?

- CTPYKTYPHBII; +

- JIOTUYECKUI;

- DBOJIFOIIMOHHBIH;

- UMUTAIlHOHHBI.

4. Kaxue 6uowi onepayuii ucnonv3yromcs 6 ceHemuueckom arzopumme?

- KpoccoBep;t+

- MyTaLus;

- HHBEpCUS ;T

- abayKuus.

5. Kaxk nazvieaemca ceoticmeo unmenniekmyaibHblx CUCEM, KOMOPOe NO36011em MeHAMb
c80e nogedeHue 8 3a8UCUMOCTU O BHEUHUX YCA08UL (Y HKYUOHUPOBAHUSA?

- o0yueHwue;

- caMooOy4eHue;

- ajmanramys;+

- DBOJIIOLIUSL.

6. Ymo maxoe nepyenmpon?

- KJIETKa TOJIOBHOT'O MO3Ta;

- CBSI3b, COEAMHSIONIAs AIEMEHThI HEHPOHHOMU CETH;

- BUJI HEUPOHHOU CeTH; +

- 0cOOBIN BUJ HEHPOHA.

7. K kakomy xnaccy memooos 00yyenus HetlpOHHbIX cemeli OMHOCUMCS CUSHATIbHBIL MEMO0
Xebba?



- C yYHTeJIeM;
- ajanTauus;

- 6e3 yuurens; +

- C KOHCYJIbTAHTOM.

1.
2.

5.2 Bomnpocs! k 3a4eTy
ba3oBeie MOHATUSA UCKYCCTBEHHOI O MHTEIUIEKTA

dunocodeckue acrekrsl npodsembl cucteM MM (BO3MOXHOCTb CYLIECTBOBAHUS,

0€30MacHOCTb, MOJIE3HOCTH).

3. Wctopus pazsutus cucrem MU

4. 3HaHus U uX Kiaccudukanus. Mozaenu u GopMbl 3HAHHUH

5. [Togxone! k mocrpoenuto cucrem MU. Apxurektypa cuctem M.

6. [Tonsite o6pasa. [Ipobnema oOyueHUsT pacro3HaBaHUIO 00Pa30B.

7. I'eomeTpudeckuii U CTPYKTYPHBIN IOIXO/BI.

8. ['unore3a KOMIaKTHOCTH.

9. OOyuenue u camooOydeHue. Ananranus u 00ydeHue.

10.  3amava neTeKTUPOBAaHMS MPAHULBI JJIs1 JOPMANTBHOTO HEHpPOHA.

11.  JluneiiHas pa3aenuMoCTh U MEPIENTPOHHAS MIPEICTaBIIEMOCTb.

12.  IlepuenTpoHBI.

13.  Teopembl 06 00yueHHH NEPLENTPOHA.

14.  Heiiponnsle cetu. Mcropus nccinenoBaHuil B 001acTd HEHPOHHBIX CETEH.
15.  OOyueHue HEMPOHHOM CETU € yYUTENEM KaK 3a7aua MHOrO(QaKTOPHON ONTHMU3ALUH.
16.  OOyueHue METOAOM OOPATHOI'O PACIPOCTPAHEHHS OLIHOOK.

17.  3Be3nsl 'poccOepra

18. [Mpuaun Winner Take All - [lobemurens 3abupaer Bce - B momenu Jlunmmana-
XeMMUHra

19.  Kapra camoopranuszaunu Koxonena

20.  HeliponHas ceTb BCTPEYHOrO paclpOCTPaHEHUs

21. Monens Xondunaa

22.  Ceru c obpaTHbIMU cBs3siMU. Helipoaunamuka B Mogenu Xonduiaa

23.  OOyuenue 0e3 yuurens. MeTtoasl o0yuenus Xe60a

24.  KOTHUTpPOH U HEOKOTHUTPOH DyKyIIMMbI

25.  Meroa NOTEHUHATBHBIX QYHKIMH

26.  Meroa rpynmnoBoro yyera apryMeHTOB

27. MeToa HaUMEHBIINX KBaJIPaTOB

28. Ob1as cxema NOCTPOEHHUS aJIrOPUTMOB METO/1a TPYIIIOBOIO yyeTa apryMeHTOB
29.  ANropuT™ ¢ KOBapHAIMsIMH U C KBaAPaTUYHBIMU OIMCAaHUAMU

30.  Meron npenenbHbIX YIPOLUICHUN

31.  KosuiekTuBBI pelaronmx npaBuil

32.  KiacrepHslil aHam3

33.  Hepapxuueckoe IpynmnupoBaHue JaHHBIX

34.  T'eHeTHYeCKHUH alrOpUTM

35. DBomounoHHOE (TeHEeTHYeCcKOoe) MPOrpaMMHpPOBaHUE

36.  Anroput™ noucka riodajbHOI0 3KCTpeMyma



TEXHOJIOI'MYECKASA KAPTA JUCHUIIJIMHbI

OCHOBHAS OBPA30OBATEJIBHAS ITPOT'PAMMA
09.03.02 UndopManiuOHHBIE CUCTEMbI M TEXHOJOTHH
Hanpasaennocts (mpoduisb) «I[IporpaMMHo-annapaTHbie KOMILIEKCHI»

(xon, HarpaBieHue, MPOQUIIH)

TEXHOJIOI'HYECKASA KAPTA

udp aucummmns o PYIT | B1.B.JIB.4.1

III/ICI_II/IHIH/IHa | I/IHTeJ'lJ'leKTyaJ'leble CUCTEMbI U TCXHOJOIHHA

Kypc | 4 | cemecrp |8

Kadenpa | NudopMaTHKU M BEIYHCIHTETbHOH TEXHUKH

®.1.0. npenogasaressi, 3BaHUE, BeicTpoB Buranuii BukTopoBHY, KaHA. TeXH. HAYK, JOLEHT
JIOJDKHOCTh Kadenpbl HHGOPMATHKH U BHIYMCJIUTEIBbHON TEXHUKH
OGII. TPYIOEMKOCThyeser | 108/3 | Kom-Bo cemectpoB | 1| ®opma koutpomst | 3ader
JIK OOIIL./TEK. CeM. | 12/12 |1—]P/CM06HL/T€K4 CeM. | 36/36 |HB06HI./T6K4 ceM. | -/- | CPC OOIIL/TeK. CeM. | 60/60

KoMmnereHnnuu oﬁyqammerocsl, q)opMupyeMble B pe3yJibTaTe OCBOCHUA TUCHUIIJIUHBI

— COCOOHOCTh K TPOEKTUPOBAHHUIO 0A30BBIX M MPHUKIAJHBIX WH(OOPMAITMOHHBIX TEXHOJOTHH
(ITIK-11).

MakcumajabH
Kon
. KoanvecTrBo oe
¢opmupyemoii Coaep:xkanue 3aJaHust . Cpok npenocraBieHust
MepOonpuATHIH KOJIMYECTBO
KOMMEeTEeHIIUH
0aJ10B
Beoouwiit 6nox
He npenycmorpen
OcHo6HOIl 10K
B Teuenun cemectpa Ha
IK-11 I'pynnosas auckyccus 5 40 P
TIPAKTHYCCKUX 3aHATHIX
Ilo cornacoBanwuto ¢
[IK-11 Joknan 1 5
Mperno/iaBaTesieM
Ilo cornacoBanwuto ¢
IK-11 Tect 1 15
MperoiaBaTesieM
Bcero: 60
Bompoc 1 20 Ha nocnennem 3ansituun
IK-11 3auer P A
Bomnpoc 2 20 Ha nocnennem 3anatuu
Bcero: 40
Hroro: 100
JMononnumenvustii 610K
ITo cornmacoBaHHIO ¢
IK-11 IlepcoHanbHOE NpaKTHUUECKOE 3aJaHUE 40
TIperoiaBaTeeM
Bcero: 40

[lIkana oreHUBaHUS B paMKax OaJlsIbHO-peHTUHIroBOM cucteMbl MAI'Y: «2» - 60 6aiioB
U MeHee, «3» - 61-80 6amios, «4» - 81-90 6amios, «5» - 91-100 6anios.



