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1. IIEJIM OCBOEHUA

Lens n3ydeHus QUCHMILUIMHEI — c)OPMUPOBATE y CTYICHTOB 3HAHUS 00 aHAIN3E U CHHTE3¢ TEXHHYECKUX (TEXHOJIOTHIECKHX)
aBTOMAaTHU3MPOBAHHBIX CUCTEM HA OCHOBE IPUMEHEHHsI HEHPOHHBIX CeTeil.

3amaun u3ydeHus AUCIUILIHHBL:

1. OcBoeHHe cTyleHTaMH METOJMYECKOTO IMOAXOAa M IPOLEAYP, HEOOXOMUMBIX AT MPOEKTUPOBAHMS HEHPOCETEBBIX
aJITOPUTMOB.

2. OsHakoMHTb OOY4alOIIMXCS C OCHOBHBIMU COBPEMEHHBIMU CTPYKTYpaMH HEHPOHHBIX CeTeil M crmocobaMu HX
MIPOEKTHPOBAHUSL.

3. Hayuuts oby4aromuxcst paboTaTh B cnenpanun3upoBannbix |DE 1o nmpoekTipoBaHuio HEHPOHHBIX ceTeil.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Huka (paznen) OIT: b51.B.08

2.1 TpeGoBaHus K NpeABAPUTEIbHON NOAT0TOBKE 00y4Yal0NINXCH |

2.1.1 | KomnbploTepHOE 00€CIeueHHE CIIeHATLHOCTH

2.1.2 | TexHomorusi mporpaMMHUpPOBaHU

2.1.3 | OOBEKTHO-OPHEHTHPOBAHHOE MPOrPAMMHPOBAHHIE

2.14 | VHTemeKTyanbHble CHCTEMbI YIIPABICHHUS

2.2 JAMCHUTINHBI U IPAKTUKHU, VIS KOTOPBIX 0CBOEHHE JAHHOM JMCUMIJIMHBI HE00X0AUMO KaK
npeaumecTpyromee:

221 3amnura BBITYCKHOM KBaTH()UKAIIMOHHOM pabOoThI, BKIFOUAsS MOATOTOBKY K MPOIICAYPE 3alIUThI U MPOIETYPY
3aIUTHI

3. AHIUKATOPBI ®OPMUPOBAHU S KOMIETEHIIUI,
COBMEIEHHBIE C PE3YJBTATAMU OBYUYEHUS 1O JUCIWUITJIMHE

YK-4: Cnocoben:

- OCYHIECTBJISITh NOUCK JTUTEPATYPbl, KPHTHYECKH HCI0JIb3Ysl HAY4YHbIe 6a3bl JaHHBIX, NPO(ecCHOHATBHBIC
CTaHJAPTHI U perjaMeHThbl, HOPMbI 0€30MaCHOCTH M IPyTHe HCTOYHMKH HH(pOpMaLH;

- OCYIIECTBJIATH MOUCK, KPUTHYECKHUI aHAIN3 U CUHTE3 HH(OPMALMH;
- OCYIIECTBJIATH MOJAeJTHPOBAHNUE, AHAIU3 H IKCIIEPUMEHTAJIbHBIE HCCIeI0BAHNS IJIsl pellieHusI mpodJeM B
npogeccHOHATBbHOI 00J1aCTH

3HaThb: VK-4-31: 3uars Hay4HbIe Oa3bl nanabix: PUHIL, Scopus, Web of science

VK-4-32: 3uarp 21eKTpOHHO-0nbnmnoreunsie cucrembl (OBC): anektponnyto oudanorexky HUTY
«MUCuCy», 311eKTpoHHYI0 OHOINOTEUHYIO cucTeMy «YHuBepcuTeTckas oudarnoteka» ONLINE,
Hay4dHYI0 3JIeKTpoHHyto 6nbnuoreky eLIBRARY.RU

VK-4-33: 3nath OCHOBHBIE MIPUHITHITE paboThI B cpeze maketa Matlab, Python ¢ HeliponubiMu ceTssmu
VK-4-34: 3HaTh TUIIOBBIE CTPYKTYpPbl HEHPOHHBIX CETEH

VK-4-35: 3Hath METO/BI U AITOPUTMBI O0YUIEHUS TUIIOBBIX CTPYKTYP HEHPOHHBIX ceTeil

VK-4-36: 3HaTh 0a30BbIe aITOPUTMBI YIPABJICHHSI TEXHOJIOTHIECKIUMH MPOLIECCaMU

Ymers: VK-4-Y1: VYMeTh CHHTE3UPOBATh CTPYKTYPY HEHPOHHOM CETH Il KOHKPETHOM 3a]1auu

VK-4-V2: Vmers 00y4aTh CHHTE3UPOBAHHYIO HEHPOHHYIO CETh MTOCPEACTBOM THUIIOBOTO aJITOPHTMA
00yUeHUS

VK-4-Y3: Vmers pabotath B cpesie maketoB Matlab, Python npu npoektupoBaHuy HEHPOHHBIX CETEH.

Bnaners: | VK-4-Bl: Bnajets HABBIKOM HCIIOJIb30BaHHs MporpaMMHbIx cpeacts Matlab, Python u HaBeikamu
IIPUMEHEHHNSI COBPEMEHHOM BBIUYMCIUTEIFHON TEXHUKH s pa3pabOTKH U MOJIEITUPOBAHUS
HEHUPOHHBIX CeTEeH

[K-1: YuacTBoBaTh B padoTax mno:
— J0BOJKE H OCBOEHHI0O HH()OPMALMOHHBIX TeXHOJIOTHi B X0/1e BHEAPEHUS H IKCILTyaTAllMH HH(POPMAMOHHBIX
TEeXHOJIOTHif;
— NoAJep:KaHUI0 PadoTOCIOCOOHOCTH HH(POPMALIMOHHBIX CHCTEM M TEXHOJIOTHil B 3aJaHHBIX
(pYHKIHMOHAJILHBIX XapPAKTEePHCTUKAX U B COOTBETCTBHH ¢ KPUTEPUSIMH Ka4ecTBa;
— YIpaBJIeHUIO IPOrPAMMHO-ANNAPATHLIMHU CPeACTBAMU HH(POPMALMOHHBIX CJIY:K0 HHPOKOMMYHUKAIIMOHHOM
CHCTEMbI OPraHU3AL UM}
— o0ecne4yeHHIO 0e30MACHOCTH U HeJTO0CTHOCTH JAHHBIX HH(GOPMALMOHHBIX CHCTEM U TeXHOJIOTHIi, a TaKiKe
YCJ10BHUi ;KU3HEHHOI' 0 IUKJIa HHPOPMALMOHHBIX CHCTEM;
— aJanTaluy NPUJIOKEeHUH K U3MEHSAIOIIMMCS YCJI0BUAM (GyHKIMOHMPOBAHMS;
— aJMMHUCTPUPOBAHUIO ceTeBOii MoacucTeMbl HHPOKOMMYHHKALMOHHOM CHCTEeMbI OPraHU3ANH;
Hcnoab30BaTh TEXHOJIOTHH Pa3padoTKH 00bEKTOB MPodheccHOHATbHOI TesITeJbHOCTH B Pa3JIHYHbIX 00J1aCTsIX.

Ywmersb: [MK-1-VY1: Ymers pexordurypupoBath HelipoHHbIe ceTH u [10, B KOTOpOe OHMU BCTPOEHBI COTIACHO
M3MEHSIOIIUMCS YCIOBUSAM (YHKITMOHUPOBAHHUS

4. CTPYKTYPA U COJAEP)KAHUE

HaumeHnoBanue
Kox KosuecTso Jlutepatypa
pa3iesoB U TeM /BUJI Cemectp KomnereHuuu IIpumeyanue
3aHATHSA - 4acoB "




3JIEKTPOHHBbIE

pecypest
Paznen 1
HeiiponHnble ceTd u
BH/IbI CTPYKTYP
1.1 BBoauHas nexnus. 6 VK-4-31, JI1.1, Texymmuit
DBOJIIOIMS HEHPOHHBIX VK-4-32, 114, KOHTPOJIb:
cereil. MickyccTBeHHBIN VK-4-33, JI2.1, YCTHBI onpoc,
HeitpoH. Chepsr YK-4-34, J12.2, TeCcT
npumenenus HC. /nex/ VK-4-VY1, J12.4,
YK-4-¥3, JI13.3,
YK-4-B1, J134
IIK-1-Y1
1.2 CTpyKTYypbl HEHPOHHBIX 6 VK-4-33, 1.1, Tekymmit
ceTei. /nex/ VK-4-34, J1.2, KOHTPOJIb:
YK-4-V1, 114, YCTHBIH 0ompoc,
VK-4-¥3, JI2.1, TecT
VK-4-Bl1, J122,
[K-1-Y1 J12.4,
JI13.3,
J134
1.3 3uakomcTBO ¢ Keras. 2 YK-4-33, JILI, Texymmii
I VK-4-34, J11.2, KOHTPOJIb:
POCKTUPOBAHUE CETU .
TIpAMOTO VK-4-V1, JI1.4, YCTHBII onpoc,
VK-4-Y3, J12.1, TECT
pacnpocTpaHeHus B
Python Ha npumepe YK-4-Bl, X212,
pacro3HaBanus LUQp IIK-1-¥1 24,
Mnist. /nex/ 134
14 3HaKOMCTBO ¢ python. 4 YK-4-33, J1.1, Texymmuit
06azoBoe VK-4-34, JI1.2, KOHTPOJIb:
rnporpamMmmupoBanue | YK-4-V1, J114, YCTHBII onpoc,
/mp/ VK-4-¥3, J2.1, TeCcT
VK-4-Bl1, J2.2,
IK-1-Y1 J124,
J13.3,
J13.4,
J13.6
15 3HaKoMCTBO ¢ python. 4 VK-4-33, J1.1, Texymmit
6azoBoe VK-4-34, JJ1.2, KOHTPOJIb:
MIporpaMMHpoBaHue 2 VYK-4-V1, 114, YCTHBIH ompoc,
/p/ VK-4-VY3, J2.1, TeCcT
YK-4-B1, J2.2,
[K-1-Y1 J12.4,
J13.3,
J13.4,
J13.6
1.6 3HAKOMCTBO C 4 VK-4-33, J1.1, Texymmuit
HEHUPOHHBIMU CETIMU VK-4-34, J11.2, KOHTpPOJIb:
/p/ VK-4-V1, J114, YCTHBIH ompoc,
VK-4-Y3, J12.1, TeCcT
VK-4-Bl1, J12.2,
[K-1-Y1 J12.4,
J13.3,
J13.4,
JI13.6
1.7 [Tpopabotka 34 YK-4-31, J1.1, Texymuit
JICKIITUOHHOTO VK-4-32, J11.2, KOHTPOJIb:
Marepuana, HoArOTOBKa VK-4-33, JI1.4, YCTHBI onpoc,
K BBITIOJTHEHUIO VK-4-34, JI12.1, TecT
11a00paTOPHBIX PaboT U YK-4-V1, J12.2,
MPaKTUYECKUX 3aHATUH VK-4-Y3, J12.4,
/ep/ VK-4-B1, J13.3,
IK-1-Y1 JI3.1,
J13.2,
J134

Paznen 2
Ooyuenne HC




2.1 6 VK-4-33, J1.1, Tekymmit
VK-4-34, JJ1.2, KOHTPOJIb:
YK-4-V1, 114, YCTHBII onpoc
[Ipouenypsr 00ydeHust YK-4-35, J2.1,
HC /nex/ YK-4-Y2, 2.2,
YK-4-V3, 124,
VK-4-Bl1, J13.3,
IK-1-V1 J134
2.2 2 VK-4-33, 1.1, Tekymmit
VK-4-34, J1.2, KOHTPOJIb:
YK-4-V1, 114, YCTHBII onpoc
Mertox oOpaTHOTO
pacnpi[)CT;’aHeHnﬂ YK-4-35, T2,
CHUTHaJjIa OIINUOKHU /TeK/ YK-4-¥2, X122,
YK-4-V3, 124,
VK-4-Bl1, J13.3,
MK-1-V1 J134
2.3 2 VK-4-33, 1.1, Tekymmit
VK-4-34, JJ1.2, KOHTPOJIb:
Mertonx UMUTaLUR YK-4-V1, 114, YCTHBII onpoc
OTXKHUTa U TCHETUYCCKHUI VYK-4-35, JI12.1,
anroput™ ooyuenus HC YK-4-V2, J12.2,
/nex/ VK-4-Y3, J12.4,
VK-4-Bl1, JI33,
IIK-1-Y1 J134
2.4 4 VK-4-33, 1.1, Texymmit
Munnuanuzanyst VK-4-34, JI1.2, KOHTPOJIb:
BECOBBIX YK-4-V1, 114, YCTHBII 0npoc
K03 GULIHEHTOB IPU VK-4-35, J2.1,
o0yuennun HC. VK-4-Y2, J122,
YmpasneHue nmpoueccom YK-4-V3, J12.4,
o0y4eHus. /1aek/ VK-4-Bl1, J13.3,
IK-1-Y1 J134
25 4 1.1, Tekymmit
VK-4-33, JI1.2, KOHTPOJIb:
W3yueHue HEHPOHHBIX VK-4-34, J11.3, YCTHBI onpoc
cereli B makere MatLab VK-4-VY1, J11.4,
Ha MpuMepe YK-4-35, J2.1,
aNMnpoKCUMalNU VK-4-Y2, J12.2,
TPUTOHOMETPHUYECKO YK-4-V3, 124,
¢byHKIIH /Mp/ YK-4-Bl1, J13.3,
[K-1-Y1 J13.4,
JI13.5
2.6 KonkypenTtHas 5 J1.1, Texymuit
HEHpOHHas ceTh /mp/ VK-4-33, J1.2, KOHTPOJIb:
VK-4-34, J11.3, YCTHBI onpoc
YK-4-V1, 114,
YK-4-35, J2.1,
VK-4-Y2, J12.2,
VK-4-¥3, J12.4,
VK-4-Bl1, JI13.3,
IK-1-V1 J134,
JI3.5
2.7 PacrnioznaBanue udp 5 J1.1, Texymuit
. . YK-4-33,
6a3bl Mnist CBEPTOYHOM VK-4-34 JI1.2, KOHTPOJIb:
HEHPOHHOH ceThIO /Tp/ ’ 114, YCTHBII OIpocC
YK-4-V1,
J2.1,
YK-4-35, 7122
YK-4-V2, I 2'4’
YK-4-V3, T 3'3’
VK-4-Bl1, T 3'4’
[K-1-V1 136
2.7 IpopaboTka 48 YK-4-33, JT1.1, Texymuii
JIGKIITNOHHOTO VK-4-34, JI1.2, KOHTPOJIb:
MaTepuana, HoArOTOBKa VK-4-VY1, JI1.4, YCTHBI onpoc,
K BBIIIOJIHEHHUIO YK-4-35, JI12.1, 131
nabopaTopHBIX PaboT U YK-4-V2, J2.2,
MPAKTUYECKUX 3aHATHH VK-4-Y3, J12.4,
/ep/ VK-4-B1, J13.3,
IK-1-V1 JI13.4,




J13.7

Paznen 3
HeiipoynpasJienue
31 Knaccuueckue moaxo st J11.2, Texymuit
K YIIpaBJICHUIO YK-4-36, JIL.S, KOHTpPOJIb:
JMHAMHAYECKUMU YK-4-Y3, JI12.3, YCTHBII onpoc
VK-4-B1,
oObeKTaMu /JeK/ MK-1-V1 JI13.2,
J134
3.2 Ipoextupoanue HC B 1.1, Tekymmit
cpene nakera Matlab 1.2, KOHTPOITb:
/nex/ YK-4-33, J11.3, YCTHBII OIPOC
VK-4-34, 14,
YK-4-V1, J21,
VK-4-35, 122,
YK-4-V2, 124,
YK-4-V3, J133
VK-4-Bl1, J1.5,
IK-1-V1 123,
J13.2,
J134
3.3 Cxembl J1.1, Texymmit
HelpoynpaBieHus J11.2, KOHTPOJIb:
3aximoueHne /mnex/ YK-4-33, J11.3, YCTHBII 0npoc
YK-4-34, 114,
YK-4-V1, J21,
YK-4-35, 122,
YK-4-V2, 124,
YK-4-V3, J133
VYK-4-Bl, J1.5,
IK-1-V1 J123,
132,
J134
34 IMapamerpudeckas 1.1, Tekymmit
HACHTHDUKAIHS J11.2, KOHTPOJIb:
JTMHAMUYECKHX 00BEKTOB VK-4-33, J11.3, YCTHBII onpoc
C IPUMEHEHUEM 114,
HEHPOHHBIX ceTeit /np/ YK-4-34, J12.1,
YK-4-V1,
122,
VK-4-35, 124
VYK-4-V2, T 3' 3’
VYK-4-V3, 1 '5
YK-4-Bl1, I 2'3’
MK-1-V1 132
134,
J13.5
35 [Noctpoenne J1.1, Texymmuit
HeHpoperymstopa J11.2, KOHTPOJIb:
COTJIACHO TIPSIMO- VK-4-33, J11.3, YCTHBII Ompoc
HWHBEPCHOMY NPUHIIHUITY 114,
/np/ YR-4-34, J2.1
YK-4-V1, T2 2’
YK-4-35, 1 2'4’
YK-4-V2, T 3' 3’
YK-4-V3, 1 '5
VK-4-Bl1, I 2'3’
[K-1-V1 132
J13.4,

J13.5




3.6 ITpopaboTka JEKIHOHHOTO 7 30 J11, Texkymmit
MaTepuana, oJroToBKa K VK-4-33, J1.2, KOHTPOJ’ILZ
BBINIOJTHEHUIO J1.3, YCTHBII onpoc

VK-4-34,
nabopaTopHBIX PaboT U 114,
. VK-4-36,
MPaKTUYECKUX 3aHATUN J2.1,
VK-4-V1,
/ep/ 2.2,
VK-4-35, 24
VK-4-V2, T 3' 3’
VK-4-V3, 1 '5
VK-4-Bl, T 2'3’
IK-1-Y1 132,
J13.4
Yacel Ha KOHTPOJIb. / 7 36 J111,
KonTtpons/ 1.2,
Jd13,
VK-4-31, o
VK-4-32, T 2'1’
YK-4-33, 1 2'2’
VK-4-34, T 2' 4’
VK-4-35, T 3'1’
YK-4-36, T 3'2’
YK-4-Y1, T 3'3’
VYK-4-Y2, T 3' 4’
YK-4-V3, I 3' 5’
VK-4-Bl, T 3.6’
MK-1-Y1 137
9.1
3.2
2.3

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpocsl juist caMOCTOSITEIbHOI MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLIeHKOii)

5.1.1. [lepeyeHb KOHTPOJIbHBIX BOIPOCOB, HCIOJIb3yeMbIX NPH (OPMHPOBAHUM YK3aMeHALMOHHBIX OHJIETOB
(MpoOMeKyTOUHBIH KOHTPOJIb YCIIeBAEMOCTH)

Pa3znen 1. Heiiponuvbie cetn u Buabl ctpyktyp (VK-4-31, YK-4-32, VK-4-33, VK-4-34, YK-4-V1, VK-4-V3, YK-4-B1, TIK-1-V1)

1.
2.
3.
4
5.
6.
7.
8.

9.
10.

11.

Hayunrie 6a3wl qaHHBIX B pabota B HUX. (YK-4-31, YK-4-32)

Heiipon, kak 6uonoruueckas kierka. (YK-4-33)

HUckycctBennslii HelipoH. Ero matemarnueckast mojienb. (YK-4-33, VK-4-34, YK-4-V1, YK-4-Y3, VK-4-B1, TIK-1-V1)
Oyukuuu aktuBaiun. Mx pois uis Helipona. CBoiicTBa curmouniHo# GyHkunu aktuBaiun. (YK-4-33, VK-4-34, VK-
4-Y1, VK-4-Y3, VK-4-B1, TIK-1-Y 1)

Heiiponnas cetp (HC). Knaccudukarus Heliponnsix ceteil. (YK-4-33, YK-4-34, VK-4-V1, YK-4-V3, YK-4-B1, [1IK-1-
V1)

Onnocnoiinast u MHorocioinas HC. TIpoGiema «uckimouaromee miny. (YK-4-33, VK-4-34, YVK-4-V1, VK-4-Y3, VK-4-
BI, TIK-1-V1)

Oo6nactu npumenenust HC. (YK-4-33, VK-4-34, VK-4-V1, YK-4-Y3, YK-4-B1, l'[K-l-Yl)

Pexyppentasie HC. Cets Ixxopaana. Cerb Dnmana. (YK-4-33, VK-4-34, VK-4-V 1, YK-4-V3, VK-4-B1, TIK-1-V1)
Permpkynsimonnsie HC. (VK-4-33, VK-4-34, YK-4-V1, YK-4-Y3, VK-4-B1, TIK-1-V1)

Penakcannonnsie HC. Cetp Condunna. (YK-4-33, VK-4-34, VK-4-V 1, YK-4-V3, VK-4-B1, TIK-1-V1)

Ceeprounast HC. Ctpykrypa. Buzsi cioes. (YK-4-33, VK-4-34, YK-4-V1, YK-4-Y3, VK-4-B1, TIK-1-V1)

Paszea 2. O6yuenne HC (VK-4-33, YK-4-34, VK-4-Y1, YK-4-35, YK-4-Y2, VK-4-V3, YK-4-B1, TIK-1-Y 1)

12.

13.

14.

15.

16.

17.

18.

19.

Knaccudukarnus anroputMoB 00y4eHus. OLeHKa rpyIin METOJO0B 10 KPUTEPUIM CXOJUMOCTH, 3aTPAYABaEMOM
Bpemenu real time, pecypcoemkoctu. (YK-4-33, VK-4-34, VK-4-V 1, YK-4-35, YK-4-Y2, VK-4-V3, YK-4-B1, TIK-1-V 1)
O0y4enne HC. Obyuenue ¢ yunreneMm. O0ydenue 6e3 yunrens. O0yuenne ¢ noakperenueM. (YK-4-33, VK-4-34,
VK-4-V1, VK-4-35, VK-4-Y2, YK-4-V3, VK-4-B1, I1K-1-V 1)

CriocoObI yMeHbIICHUs PyHKIHOHANA KadecTBa o0ydenus HC. (YK-4-33, VK-4-34, YK-4-V 1, VK-4-35, YK-4-Y2, VK-
4-V3, VK-4-B1, TIK-1-V1)

O0yuenue Ilepcentpona. lenbra npaswio. [IpaBnino oOy4yenns Xe66a. (YK-4-33, YK-4-34, VK-4-Y1, VK-4-35, YK-4-
V2, VK-4-V3, VK-4-B1, TIK-1-¥1)

Metox 0OpaTHOTO pactpocTpaHeHus curHaia omuoku. (VYK-4-33, YK-4-34, VK-4-V1, YK-4-35, YK-4-V2, VK-4-V3,
VK-4-B1, I[IK-1-V1)

CaoiicTBa anroputMa 0OpaTHOTO pacHpocTpaHeHHs curHaita omuoOku. (YK-4-33, VK-4-34, YK-4-V1, YK-4-35, VK-4-
V2, VK-4-V3, VK-4-B1, TIK-1-¥1)

[MakeTHbI# 1 IOCIEeNOBaTENBLHBIN pexkuMbl 00yueHus HC. (VK-4-33, YK-4-34, VK-4-V1, YK-4-35, VK-4-V2, VK-4-Y3,
VK-4-Bl1, I[IK-1-V1)

Ommbka oOyueHus. Ommnodka 0600menus. Dd ekt nepeodydenus cetu. (YK-4-33, VK-4-34, YK-4-V1, VK-4-35, YK-4-
V2, YK-4-V3, VK-4-B1, TIK-1-¥1)




20.
21.

22.

23.

24.

25.

26.

Kpurepun ocranosa o0ydyenus HC. (YK-4-33, VK-4-34, YK-4-Y1, VK-4-35, VK-4-Y2, YK-4-Y3, VK-4-B1, TIK-1-V1)
Peanusanus HeiipoHHO# cetn npsiMoro pacnpoctpanenus B Keras. (YK-4-33, VK-4-34, VK-4-V 1, YK-4-35, VK-4-Y2,
VK-4-V3, YK-4-B1, IIK-1-V1)

Peanuzanus cBepTouHOit HeliponHoii cetu B Keras. (YK-4-33, YK-4-34, VK-4-V1, YK-4-35, VK-4-V2, VK-4-Y3, VK-4-
B1, [IK-1-V1)

Peanuzauus pekyppeHTHOH HeliponHoi#t cetu B Keras Ha 6a3e cioe SimpleRNN. (YK-4-33, YK-4-34, YK-4-V 1, YK-4-
35, YK-4-Y2, VK-4-V3, YK-4-B1, IIK-1-V1)

Pemenne 3amaun xraccupukammu qudp. AnroputM odpadotku uHpopmanun. (YK-4-33, VK-4-34, YK-4-Y1, VK-4-35,
VK-4-Y2, YK-4-V3, VK-4-B1, [1K-1-Y1)

Pemenne 3amaun ornpeaeneHusi TOHATBHOCTH TeKcTa. AJIroputM o0pabotkn napopmarmn. (YK-4-33, YK-4-34, VK-4-
V1, YK-4-35, YK-4-V2, VK-4-Y3, YK-4-B1, [IK-1-V1)

Koamnporka nadopmarun: one hot encoding, Hopmasnu3samus, TOKCHH3AMHs (YaCTOTHOE HPEACTABICHHE, IIPIMOM
(komupoBaHue) U 0OpaTHBI cioBaph (mekoauposanue)), embedding. (VK-4-33, VK-4-34, YK-4-Y 1, YK-4-35, YK-4-Y?2,
VK-4-V3, YK-4-B1, IIK-1-V1)

Paznen 3. Heiipoynpasiaenue (YK-4-33, YK-4-34, VK-4-36, YK-4-V1, YK-4-35, VK-4-V2, YK-4-V3, VK-4-B1, [1K-1-V1)

27.
28.
29.
30.
31
32.
33.
34,
35.
36.
37.
38.
39.
40.

41.
42,

43.

Caoiictsa kananos [THU]] perymsropa. (YK-4-36)

Henunetinsie cucremsr. Hemocratku [TH]] perymsitopa. Dd ekt uarerpansHoro Hachimenus. (YK-4-36)
AnantuBHoe yrnpaBienue. JlocrouncTea u Hepoctatku. (YK-4-36)

HC kak anbrepHaTHBa TpaAUIIMOHHBIM MeTOaM yrpasieHus. (YK-4-33, YK-4-34, VK-4-V1, YK-4-35, VK-4-Y2, YK-4-
V3, YK-4-B1, TIK-1-V1)

[Tonsarus Helipoperymnaropa u HelipoamymsaTopa. Cxema sMyISTOpa ¢ YCIOBHON MOJETbIO 00BEKTa YIPaBICHUSI
(OY). (YK-4-33, YK-4-34, VK-4-36, YK-4-Y 1, YK-4-35, VK-4-Y2, YK-4-V3, YK-4-B1, [IK-1-V 1)

Unentudukarms OY npu nomoinu HC. (YK-4-33, VK-4-34, YK-4-36, VK-4-V1, YK-4-35, VK-4-V2, VK-4-Y3, YK-4-B1,
IK-1-Y1)

Cxembl 00yuenust HC npsimoit u oopaTtHoit muaaMmuke OY. ApXUTEKTypa MpsSIMOT0 HHBEPCHOTO yrnpaBieHus. (YK-4-
33, YK-4-34, VK-4-36, YK-4-V1, YK-4-35, VK-4-V2, YK-4-Y3, VK-4-B1, [1K-1-V1)

ITocnenoBatenbHas cxema HelipoHHOTO ynpasieHus. (YK-4-33, YK-4-34, VK-4-36, YK-4-Y1, YK-4-35, VK-4-Y2, YK-4-
V3, YK-4-B1, TIK-1-V1)

[TapannenbHas cxema HelipoHHOTO ynpasieHus. (YK-4-33, YK-4-34, YK-4-36, VK-4-V 1, YK-4-35, YK-4-V2, VK-4-V3,
VK-4-Bl1, I[IK-1-V1)

AnanTtuBHOE ynpasieHue ¢ ucnoiabzoBanuem HC. (VK-4-33, YK-4-34, VK-4-36, YK-4-V 1, YK-4-35, VK-4-Y2, YK-4-V3,
VK-4-Bl1, I[IK-1-V1)

Cxema ympaBJIeHUs C IMYISITOPOM U peryasitopoM. (YK-4-33, VK-4-34, YK-4-36, YK-4-V1, YK-4-35, YK-4-V2, YK-4-
V3, YK-4-B1, TIK-1-V1)

ABTOHOMHOE ¥ OllepaTHBHOE 00YUeHHMs I CXeM yrpasieHus ¢ npumeneHreM HC. (YK-4-33, VK-4-34, YK-4-36, VK-
4-V1, YK-4-35, YK-4-Y2, VK-4-V3, YK-4-B1, TIK-1-V1)

CpasautensHbIi ananu3 [TN]], neTepMHUHUPOBAHHOTO aJaNTUBHOTO, HEHPOCETEBOTO ANTOPUTMOB YIIPABICHUS.
(HoctounctBa u Hegoctatkn). (YK-4-33, YK-4-34, VK-4-36, YK-4-Y 1, VK-4-35, YK-4-Y2, YK-4-V3, VK-4-B1, T[IK-1-V 1)
Heuerkue cucrtemsl 1 MHC u ux o0wenunenue. (YK-4-33, VK-4-34, YK-4-36, YK-4-V1, YK-4-35, YK-4-Y2, VK-4-V3,
VK-4-Bl1, I[IK-1-V1)

Heuerkue Moenu npeacTaBieHns 3Hanuit. (YK-4-36)

Heuerkure HeHpOHBI U MpeaBapUTeibHast 00padoTka AaHHbIX. (YK-4-33, VK-4-34, YK-4-36, VK-4-V 1, VK-4-35, YK-4-
V2, YK-4-V3, VK-4-B1, [1K-1-V1)

ApXUTEKTYpbI HeWpoHEeUeTKUX cucteM. (VYK-4-33, YK-4-34, YK-4-36, YK-4-V1, VK-4-35, VK-4-Y2, YK-4-V3, VK-4-B1,
IK-1-Y1)

5.1.2. [lepeyennb KOHTPOJIbHBIX MPAKTHYECKUX 3a1aHUM, HCMOJIb3yeMbIX NPU (JOPMUPOBAHUY IK3AMEHALMOHHBIX OHJIETOB

(MpOMeKyTOUHBIH KOHTPOJIb YCIIeBAeMOCTH)

(YK-4-33, YK-4-34, VK-4-V 1, YK-4-35, VK-4-V2, YK-4-V3, YK-4-B1, [1K-1-V1)

a.

HamnucaTte nporpamMmy, peanu3yooulylo HEHPOHHYIO CETh MPSIMOI0 PacnpoCTpaHeHHs ¢ 3 BXOAaMHU, 1- M CKpBITBIM
cJ0€eM, 2 BBIXOAHBIMU HelipoHaMu. DYHKINS aKTUBALIMU B CKPBITOM CJIO€ IIOPOrOBasi, B BEIXOJAHOM JIMHEHHAsL.
Hamnucate nporpamMmy, peanu3yooulyo HEHPOHHYIO CETh MPSIMOI0 PacHpOCTpaHEHHs C 5 BXOAaMHU, 1- M CKpBITBIM
cJ10€eM, 2 BbIXOAHBIMU HelipoHaMu. DYHKINA aKTUBALMU B CKPBITOM CJIO€ MIOPOTrOBasi, B BEIXOJHOM JIMHEHHASI.
Hamucate mporpamMmy, peanu3yrolnyo HEHPOHHYIO CETh MPSIMOTO PacIpOCTpaHEHUs ¢ 3 BXOJAaMH, 1- M CKpPBITBIM
cioeM, 4 BEIXOJAHBIMH HelipoHaMu. OYHKIUSA aKTUBAIMH B CKPBITOM CIIO€ TIOPOTOBast, B BEIXOIHOM JIMHEHHAS.
Hamucate mporpamMmy, peanu3yrolnylo HEHPOHHYIO CETh MPSIMOTO pachpocTpaHeHus ¢ 1 BXogamu, 1- M CKpPBITBIM
cJ0eM, 2 BBIXOJHBIMH HelipoHaMmu. DYHKIHS aKTHBAIIMH B CKPBITOM CJIOE€ TIOPOTOBasi, B BEIXOHOM JIMHEHHASI.
Hamucate mporpamMmy, peanu3yrolnyo HEHPOHHYIO CETh MPSIMOTO PacHpOCTPaHEHMs C 3 BXOAaMH, 1- M CKPBITBIM
cioeM, 4 BEIXOJAHBIMH HelipoHaMu. DYHKIHS aKTUBAIIMH B CKPHITOM CJIOE TIOPOTOBAs, B BEIXOAHOM JTMHEHAS.
HamnucaTte nporpamMmy, peanu3ymollyo HEHPOHHYIO CETh MPSIMOI0 PacnpoCTpaHEHHs ¢ 3 BXOAaMHU, 1- M CKpBITBIM
ciioeM, 2 BBIXOJTHBIMH HelipoHaMu. DyHKIWS aKTHBAIMU B CKPBITOM CJIOC THUIEPOOTUYEKUN TAHTCHC, B BEIXOJIHOM
JIMHEHHas.

HamnucaTte nporpaMmy, peanu3youlylo HEHPOHHYIO CETh MPSIMOrO PACHpPOCTpaHEHUs ¢ 5 BXOAaMH, 1- M CKpBITBIM
cioeM, 2 BBIXOJTHBIMH HelipoHaMu. DyHKIWS aKTHBAMU B CKPBITOM CJIOC THUIEPOOIUYEKHUN TAHTCHC, B BEIXOJIHOM
JINHEHASL.




h. Hamucate nporpamMmy, peain3yrIIyr0 HEHPOHHYIO CETh MPSMOrO PACIpPOCTPAHECHUS € 3 BXOAAMH, |- M CKPBITHIM
cioeM, 4 BBIXOAHBIMHU HelpoHaMu. DyHKIMS aKTUBALMU B CKPHITOM CJIO€ THIIEPOOJINYEKUI TAHT'€HC, B BBIXOJHOM
JIMHCHHAs.

i. Hamwmcats mporpamMmy, peanu3ymOLIyl0 HEHPOHHYIO CETh MPSIMOrO pacmpocTpaHeHHs ¢ | Bxomamu, 1- M CKPBITBIM
ciioeM, 2 BBIXOAHBIMHU HelpoHaMu. DyHKIMS aKTUBALMU B CKPBITOM CJIO€ TUIEPOOIMYEKUH TAaHTEHC, B BBIXOJHOM
JIMHEHHAs.

j. Hamucars mporpamMmmy, peain3yrOnIyl0 HEHPOHHYIO CETh IPSIMOTO PACIPOCTPAHEHUS C 3 BXOAaMH, l- M CKPBITBIM
cioeM, 4 BEIXOZHBIMHU HelpoHaMu. DyHKINS aKTUBAIMHU B CKPBITOM CIIO€ THIIEPOOIINYEKUI TAHT€HC, B BBIXOJHOM
JIMHENHas!.

k. Hamucars mporpammy, peain3yONIyi0 HEHPOHHYIO CETh IPSIMOTO PACIPOCTPAHEHUS C 3 BXOAAMH, 1- M CKPBITBIM
cloeM, 2 BEIXOJHBIMHU HelpoHaMHU. DyHKINSA aKTHBALUU B CKPBITOM CJIO€ CUTMOMJANIbHAS, B BBIXOJHOM JINHEHHAS.

|.  Hanmcats mporpamMmy, pearu3ymoNIyl0 HEHPOHHYIO CETh TPAMOTO PACIIPOCTPAHEHHS C 5 BXOAAMH, |- M CKPBITHIM
cioeM, 2 BEIXOJHBIMH HelipoHaMu. DyHKIUSA aKTUBALUU B CKPBITOM CJIO€ CUTMOMJalIbHAs, B BEIXOJHOM JIMHEHHAsI.

m. HamnucaTs nporpammy, pealu3yrollyl0 HEHPOHHYIO CETh NMPSIMOTrO PACHpPOCTPaHEHHs C 3 BXOAAaMH, 1- M CKPBITBIM
cinoeM, 4 BEIXOTHBIMH HelipoHaMu. DyHKIKSA aKTUBALUU B CKPBITOM CJIO€ CUTMOMJJANIbHAS, B BEIXOJHOM JIMHEHHAs.

n. HamucaTe nporpammy, pealu3yrollyl0 HEHPOHHYIO CETh NMPSIMOTO pacHpocTpaHeHus ¢ 1 BxogaMu, 1- M CKPBITBIM
cioeM, 2 BEIXOJHBIMH HelipoHaMu. DyHKIUS aKTUBALUU B CKPBITOM CJIO€ CUTMOM/aJIbHAs, B BBIXOJHOM JIMHEITHas.

0. HammcaTte nmporpammy, peanusyiollyl0 HEHPOHHYIO CeTh MPSAMOTO PaclpoCTpaHEHUs ¢ 3 BXOJaMH, - M CKpBITBIM
cnoeM, 4 BEIXOJHBIMHU HelipoHaMu. DyHKINSA aKTHUBALUU B CKPBITOM CJIO€ CUTMOMJANIbHAS, B BEIXOJHOM JINHEHHAS.

p. HamwmcaTe mporpammy, pealn3ymoIlyl0 PEKyppPEeHTHYIO HEHpPOHHYIO CE€Thb C 3 BXOJaMH, 1- M CKpBITBIM cioeM, 4
BBIXOJHBIMHU HelpoHaMu. OyHKIKS aKTUBALUU B CKPBITOM CJIOE CUTMOMJANIbHAS, B BBIXOJHOM JINHEHHAS.

. HammcaTte mporpammy, pealn3ymollyl0 pEeKyppeHTHYI0 HEMPOHHYIO CEThb ¢ 5 BXOJaMHM, 1- M CKpBITBIM ciioeM, 4
BBIXOJHBIMH HelpoHaMHu. OyHKIKS aKTUBALUU B CKPBITOM CJIO€ CUTMOMJANIbHAS, B BBIXOJHOM JINHEHHAS.

r. Hanwmcate nporpamMmy, peajau3yollyto HeHpOHHYIO ceTh ceTh Xonduina ¢ 40 BXOAHBIMU HEHPOHAMHU.

5.1.3. Hepeqeﬂb TECTOBLIX BOIIPOCOB U 33}:[21}1]([]7[, HUCMOJIB3YEMBIX IIPH OLICHKE 3HAHMH oﬁy'{aloumxcn Ha 3K3aMCEHe
(MpoOMeKyTOUHBIH KOHTPOJIb YCIIeBAEMOCTH)

(YK-4-33, YK-4-34, VK-4-V 1, YK-4-35, VK-4-V2, VK-4-V3, YK-4-B1, [1K-1-V 1)
1 Kakne pyHKINH BBITIOTHICT BXOIHOW CIIOM MHOTOCIIOITHOTO TepcenTpona’?

1. TpaHCIHpYeT CUTHAT Ha BBIXOJHOW CIIOM MHOTOCIOHHOTO EpCeNTPOHA.

2.  VYnanser "mym" U3 CHTHajA.

3. Tlepenmaer BXOIHOIT BEKTOp CHTHAJIOB HA MEPBBIN CKPBITHII CIOM.

4. BpIUHCIACT MPOU3BOIHYIO JUIS AITOPUTMA OOPATHOTO PACIPOCTPAHECHHUS OIIHOKH.
2 AKCOH — 3TO BBIXOJHOW WJIM BXOJIHOM OTPOCTOK HelpoHa?

1. BxonmHoii

2. BsixogHoit
3 Uro uaer cHavyanma — MyTanus I KpoccoBep? (B TEHETHIECKUX aITOPUTMAX).

1. Myramus

2. Kpoccosep

3. Omnepauuu KpoccoBep B TCHETHYECKHUX aJITOPUTMAaX HE CYIIECTBYET.

4. be3 pa3HHIIBL

J

4 HeiipoH ¥ moyry4m1 Ha BXOJ] CUTHAJ OT YEThIpeX APYTrUX HEHPOHOB YPOBHU BO30YKICHHS, 3HAUEHUS KOTOPBIX
pasusl 10, -20, 5, 4 u cooTBeTcTBYIOITHME Beca cBsi3elt paBHbl 0.8, 0.5, 0.7 1 -0.5 cooTBeTcTBEHHO. BhIUMCINTE CHUTHAT Ha
BBIXOJIC J ro HelipoHa B cirydyae eciii (PyHKIUS aKTHBALUU HEHPOHOB €CTh TUIIEPOOTHISCKIA TAHTCHC ( =05 ).
Bribepure npaBUIBHBIN OTBET:

1. -

2. 0.2449

3. 0.3145

4. 05

5. -05

5. JlaHo: HEWpOH ¢ QyHKIMEH aKTHBAIMK THUIIA THIIEPOOIMUECKUH TaHTeHC C TpeMsl BXojaMu. Bxo bl Bce paBHbI 1 1 Bce

Beca Takoke paBHbI 1. [lapamerp & B gopmyne runepGommueckoro Tanrenca paseH 1. UeMy 6yzeT paBeH BHIXON
Heifpona?




6. Uto 0OBIYHO UTMHHEE — aKCOH WIH ACHIPUT?
1. Axcon
2. Jlengput
7. MOHO 1T IPUMEHSTH (DYHKIMIO aKTHBAIMU TUIIA «CTYHNEHBKA» IPH METOJIEe 00ydeHNsI 00pPaTHOTO PacIpOCTPaHEHHS
omuoKu?
1. Jla
2. Her
8. Kakas U3 HuxenepedrcIeHHbIX HEHPOHHBIX CeTel eCTh CeTh C 0OPaTHBIMU CBSI3IMH?

Cetbs Koxonena.

Cerp XeMMHUHTA.

Brixoxnas 3Be31a ['poccoOepra.
4, PamnansHO — Oa3ucHAS CETh.

wn e

9. Heiipon J MOJIYYMJI Ha BXOJ] CUTHAJI OT YETBIPEX JAPYIHX HEHPOHOB YPOBHU BO30YKICHUSI, 3HAUCHHUS] KOTOPBHIX PaBHBI
10, -20, 5, 4 u cootBercTByMONIUE Beca cBs3eir paBubl 0.8, 0.5, 0.7 u -0.5 cooTBeTCTBEeHHO. BBIUMCINTE CHUTHAN Ha

BBIXOZIE 4 ro HeWpoHa B ciydae eciad (PyHKIMS aKTHBAIMM HEWPOHOB €CTh JIOTHCTHYECKAs CI/IFMOI/I,Ila(aI_ I:I'j).
Bribepure mpaBUIIEHBIN OTBET:

1. -4
2. 025
3. -3.52
4. 17

10. [laHOo: HeilpoHHAas CeTh C OAHUM CKPBITHIM cioeM. Y ceTH | BXon, 3 HeiipoHa B CKPBITOM CJIO€ M OAMH BBIXOA. UTO
OyJeT Ha BBIXOJIE CETH B clIy4ae, eClii Ha BXoze 1, Bce Beca paHbl 17

Bapmuanr 2

11 Kakne 3j1eMeHTBI Hei{POHA HYKHO IIOMEHSITh MecTaMH (cM. puc.)?




AKcon dpyzozo Hedpona

S

Hendpumbr

Cunanc

AKcoM

~— AKcoH Opya02c Hedpona

Konyessie
Konameparnst

AKCOH 1 cuHarnc
CuHaric u comy

Hwuuero He Ha/m0 MEHITH

12 B xkakom 6110Ke co0epiHcumca uH@opmayus o0 6eco8blX MHOMCUMEAX, C KOMOPbLIMU 6X00HbIE CUZHAIbL OYOym
UHmMEPNPEemupo8amsca HeupoHom?

Brommre Towameman Enox Emnox Brooomoos
CHTHATE]  ITaMATE | CRMEATICEI] CYMMEHDAEAMET — MESHTEPHEATG ©prHamn

Pr—— - —————— —
| |
I 1— Wo I
X ! Wil I
I "“-._____ u y
X | | W2 | S A
% i |we I

Biiok uneHTUG UK
biiokx cymMupoBanus

JlokanbpHas namMsTh

13 C kaKkuM TUIIOM HeHPOHHBIX ceTel CBS3aHbI MOHATHSI KOHBEPIreHTHBIX U IMBEPreHTHBIX cOeIHHeHM
HelPOHOB:

JlokalbHBIE

Hepapxuueckue

14 sABasieTcs u nepcenTpoH Po3eHdaTTa MHOrOC/I0iHOI HelipOHHOIi ceThI0?

—

15 Ilapa BeKTOPOB, B KOTOPOIi OINH BEKTOP COOTBETCTBYET CTUMYJIY, 2 BTOPOii — Tpe0yeMoii peakunu — 3T0:




OOy4eHHOE COCTOSTHHE
[Tpu3HaKoOBOE MPOCTPAHCTBO

OOyuaromas BEIOOpKa

16 HepBHble OKOHYAHMSA HelipOHA HA3BIBAIOTCS:

CuHaIIChI

Jennputst

Komnarepanst

17 Heiipomenuartop - 3T0:

OTpocTOK HEpoHa
HepBHoe okoHYaHUE HEHPOHA

Xumudaeckasi cyOCcTaHIIHS

18 IlnaBHOE M3MeEHEHHE BbIX0/Ja Heiip()Ha B 3aBUCUMOCTH OT YPOBHHA B036y?l€)16Hl/lﬂ HeﬁpOHa XapPaKTEPHO JIsA:

BunapHoii dyHKIMM

CurmounHOH QyHKIMN

19 O0sn1acTh 3HAHMI NPeACTABJISIOT cO00ii:

PenentopHble HEHPOHBI
IIpomexyTouHbIE HEUPOHBI

D¢ dexropHbIe HEHPOHBI.

20. BoIxogHbIe 3HAYEHHS] HEHPOHOB CNIOCOOHBI MPUHMMATH HellpephIBHbIE 3HAYEHHS NPH 3aMeHe CTyNeH4YaTol
(moporoBoii) pyHKIMH CHTMONIHOM B:

BI/IHapHHX CETAX

AHAJIOTOBBIX CETAX

21. Cuna cB3u MeXy HEHpoHaMU ompeaemnseTcs

A) BecoBbIMH K03 dHUIINEHTAMA

B) ypoBHeM akTHBaIuy HeHpoHa

C) BBIXO/IHBIM 3HAUYE€HHUEM HEHpOHa

D) B3BemeHHO#H CyMMO# BXOJIHBIX CUTHAJIOB

E) Tomonorueii cetn

22. YTo UX MepeUHnCICHHOTO He SBISIETCS T€HETHUYECKUM OTIepaTopoM?
A) pexypcus

B) myranus

C) ckpemunBanue

D) unBepcus

E) oOmen

23. CnyuaifHOe U3MEHEHHE OJJHON WM HECKOJIbKUX MO3ULUN B XPOMOCOME.
A) Kpoccosep

B) I'eneTnueckuii aroputm




C) Myranus

D) Crparerus snutu3ma

E) OBomtonus

24. Tlepexo HECKONBKUX JIyYIINX WHIUBUAYYMOB B CIIEyIOIIEe TOKOJICHHE
0e3 U3MEHeHNit:

A) Myrtanus

B) Kpoccosep

C) I'ererndeckuit anropuT™m

D) Crparerus snutu3ma

E) OBomonus

25. OcHOBHEIE TTapaMeTPBI TEHETHYECKOTO aJITOPUTMA:

A) pazMep TOMyIIAINN, pa3Mep SIIUTHI, JBOUYHBIN pa3Mep reHa, BEpOATHOCTh
MYTAalluH B T€HE

B) nenesast ¢pyHKIus, pazmep resa

C) pa3mep NOMyJSAIUH, KPOCCOBEP

D) pasmep nomynsiimu, pasMep 3JIUTHI, IBOWYHBIN pa3Mep reHa, BEpOSITHOCTh
OoTceuBaHMs "HeyNauINBBIX" BapHaHTOB

E) ¢putHecc-yHKumMs , IBOMYHBIN pa3Mmep reHa

26. Iycte A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HeueTkoe MHOKECTBO
C 3JIEMEHTaMH M3 YHUBEPCAIbHOTO MHOXKeCTBA E 1 MHOXKeCTBOM
npuHaaiexxnocret M=[0,1]. Uto sBisieTcs HOCUTENEM HEYETKOTO
MHOXecTBa A?

A) {38}

B) {5.6}

C) {47}

D) {3,4,5,6,7,8}

E) {9}

27. Jlns AByX HeUeTKUX MHOXeCTB A u B o6o3Hauenne A — B o3Hauyaet
oTepanuio

A) paBeHCTBO

B) nononnenue

C) mepeceueHne

D) BximtoueHue

E) oObemuHeHMe

28. IIycte A u B — Heuetkne mHOKecTBa. A=0,4/x1+0,2/x2+0/x3+1/x4;
B=0,7/x14+0,9/x2+0,1/x3+1/x4. Onpexnenute HEYSTKOE MHOKECTBO,
3aaHHoe onepauueil A © B

A) 0,4/x1+0,2/x2+0/x3+1/x4

B) 0,7/x1+0,9/x2+0,1/x3+1/x4

C) 0,4/x1+0,2/x2+0/x3+0/x4

D) 0,6/x1+0,8/x2+0,1/x3+0/x4

E) 0,7/x1+0,9/x2+0,1/x3+0/x4

29. Kakoe CBOHCTBO HE BBINOJIHACTCS IS ONepaIiu 00beINHEHUS
HEYETKHUX MHOXeCTB?

A) MOHOTOHHOCTD

B) komMmMyTaTHBHOCTH

C) acconmaTUBHOCTb

D) nnemnoreHTHOCTD

E) nuctpuOytuBHOCTD

20.YTo o3HavaeT 3anuch A, ecii A — HEYEeTKOE MHOXKECTBO?

A) HedeTKOoe MHOXKECTBO, OiIMKanIIee K HeUeTKOMY MHOXKECTBY A

B) o0pr4HOE MHOXKECTBO, ONMKalIIee K HEUETKOMY MHOXKECTBY A

C) HeYeTKOe MHOKECTBO — JOMOJTHEHNE K HEYETKOMY MHOKECTBY A

D) 06p19HOE€ MHOXKECTBO — JIOTIOTHEHHNE K HEYETKOMY MHOXECTBY A

E) HeueTkoe MHOKECTBO — CHMMETPHUYHOE K HEYETKOMY MHOXKECTBY A
30. Yemy paBHa xapakrepuctrieckas GpyHkuust pA(xi), ecnn pA(xi) < 0,5?
A0

B) 1

C)0,5

D) 0 wm 1

E)-1

31.I1epBoii mpoeknyei oTHOMIEHUsT R Ha3bIBaeTCsl HEUETKOE MHOXKeCTBO R'1
chyHKIIMEH TPUHAAICKHOCTH PAaBHOK




A) max(x) [uR(x,y)]
B) min(y) [uR(x,y)]
C) min(x) [uR(x,y)]
D) max(y) [uR(x,y)]

E) sum(y) [pR(x,y)]
32.Heuetkoe otHomeHne XRY Ha3bIBaeTcs cenapadenbHbIM, €CIIU OHO

paBHO

A) TIepecedeHUI0 MMITHHAPUICCKUX MIPOIODKEHIH CBOUX ITPOSKIH

B) o0beaiHEHUIO IUIHHAPUICCKUX ITPOIODKCHUHA CBOUX TTPOESKITHHA

C) IomoTHEHHIO TIepecedeHIs] NUIHHAPHIESCKUAX MTPOIOIDKEHAN CBOMX
MIPOEKLIUH

D) nomomHeHN0 00BEIUHEHNS IIMITMHIPHICCKHUX TIPOIOKEHIH CBOUX
MIPOEKLIHN

E) anreOpanyeckoii cyMMe MUIMHAPHYSCKUX MPOJIOJIKCHUN CBOUX MPOCKITHN

5.2. IlepeyeHb padoT, BHINOJHAEMbIX M0 JUCHUIJIMHE

B npouecce nzyuenust aucuuiinHbl «HeipoceTeBble cHCTEMbD» 00Yy4alOUHMIACS TOJDKEH BBIOJIHATD U 3aIIUTHTB!

5.2.1. JABOPATOPHBIE PABOThI:

5.2.1.1. JTaboparophas padora Nel (VK-4-33, YK-4-34, YK-4-V 1, VK-4-35, YK-4-Y2, VK-4-V3, YK-4-BI, [IK-1-Y1)

Tema: M3yueHue HeHpOHHBIX ceTeld B makeTe MatLab Ha mpumepe anmpoKkCHMaIy TPUTOHOMETPHIECKON (DyHKITHH

Bomnpocsr st 3amuren (YK-4-33, YK-4-34, YK-4-V1, YK-4-35, YK-4-Y2, YK-4-V3, YK-4-B1, [1K-1-V1)

Uro HaseiBaeTcs o0yuenreMm HC?

Mertozabl 00yYeHUS CeTeH.

OO0o0cHOBaTh JOCTOMHCTBA M HEJOCTATKN MeTo10B 00ydenus HC.

Uro HazeBaetcs nepeobydennem HC?

Cnocobnocts HC k 0606menuto. Kak ¢ TeueHnem mporecca 00ydeHns: H3MEHSIOTCSA omrOKa 00ydeHus u omrbKa 0000meHus.

5.2.1.2. JTaboparopHas padora Ne2 (VK-4-33, YK-4-34, YK-4-V 1, VK-4-35, YK-4-Y2, VK-4-V3, YK-4-BI, [IK-1-Y1)
Tewma: [Tapamerpuueckast HACHTH(DUKAIMA JUHAMUIECKAX 00OBEKTOB C MPHUMEHEHHEM HEHPOHHBIX CEeTeH

Bomnpocsr st 3anuten (YK-4-33, YK-4-34, YK-4-V1, YK-4-35, YK-4-Y2, YK-4-V3, YK-4-B1, [1K-1-V1)

Uro Ha3bIBacTCs UICHTUDUKAUECH?

Cxema ueHTH(OUKAIUK B HelpoceTeBOM Oasmce.

Jlst gero HeoOXO MBI 3aJiep>KaHHbIe CUTHAJIBI IT0 BXOY U BBIXOAY IpH cuHTe3e HC?

[MpenmymecTBa mpoBeAeHNS HASHTUPHUKAIIMY C HCTIOoIb30BaHueM HC 0THOCHTENBHO KIIACCHYIECKHX METOJIOB.
ABTOHOMHOE U OTIEPAaTHBHOE IIOCTPOEHHE MAaTeMAaTHIECKOH MOJIEIH.

5.2.1.3. JTabopatopHas pabora Ne3 (YK-4-33, YK-4-34, VK-4-V1, YK-4-35, YK-4-V2, YK-4-V3, VK-4-B1, [1K-1-¥1)
Tema: IloctpoeHue Heifpoperymnaropa corjlacHO IPSIMO-UHBEPCHOMY IIPUHIIUITY

Bomnpocsr anst 3anmter (YK-4-33, YK-4-34, YK-4-V1, YK-4-35, YK-4-Y2, YK-4-V3, YK-4-B1, [1K-1-V1)
JlocTOMHCTBA M HEOCTAaTKU HEHPOCETEBOM CHCTEMBI YIPABIICHUs] OTHOCHTENIBHO cucteMbl ¢ [TU/I-perymsitopom.
MeroaMKka MOCTPOSHUS MPSIMO-UHBEPCHOTO HEHPOperysTopa.

JA7st 4ero nctonb3yeTcs HHBEPCHAst MOJIENb 00BEKTa yIIPaBICHUS ?

JI71st 9ero NCTIoIb3yI0TCs 3a/iep>KaHHbIe CHTHAIBI TIPH TIOCTPOSHUN HeHpoperymsTopa?

[IpuHIMITEI TOCTPOEHUS HEUPOPETYISATOPOB.

5.2.1.4. JTabopatopHas pabota Ne4 (YK-4-33, YK-4-34, VK-4-V1, YK-4-35, YK-4-V2, YK-4-V3, VK-4-B1, [1K-1-Y1)
Tema: KoHkypeHTHast HEHpOHHAs CEeTh

Bomnpocsr ans 3anmtet (YK-4-33, YK-4-34, YK-4-V1, YK-4-35, YK-4-Y2, YK-4-V3, YK-4-B1, [1K-1-V1)

CMBICIT caMOOOY4IEHHS.

OO0y4eHre KOHKYPEHTHOW HEHPOHHOM CEeTH.

Omnpexenenne HeWpoOHA-MOOCTUTEIA.

Cets Koxonena.

Hcnone3oBaHne caMOOPTaHU3YIOMINXCS CETEH.

JlocToMHCTBA M HEJOCTATKK TAaHHOTO TUIIA HEMPOHHO CEeTH.

5.2.2. IPAKTUYECKHE PABOTHI:

5.2.2.1. Ipaktuueckoe 3ausatue Ne 1 (YK-4-33, VK-4-34, VK-4-V 1, YK-4-V3, VK-4-B1, [1K-1-V1)
Tema: 3HakoMCTBO ¢ python. 6a3oBoe nporpamMmmupoBanue |

Bompocsr st 3augutst (YK-4-33, VK-4-34, YK-4-V1, VK-4-Y3, YK-4-B1, TIK-1-V1)

B gyem nocronncTBa s3b1Ka Python?

Kaxkne ects npenmyIecTsa B npoektipoBannu Ha Python B cpene Google Colaboratory.

KaxoBbl 0COOEHHOCTH CTPYKTYypUPOBaHUs Koja si3bika Python?

Kax peanusytorcst nuxiisl Ha Python?

OcobeHHOCTH PabOThI C NEPEMEHHBIMH ¥ THIIaMHU JaHHBIX B Python.

5.2.2.2. Ilpaktuueckoe 3ausatue Ne 2 (YK-4-33, VK-4-34, VK-4-V 1, YK-4-V3, VK-4-B1, [1K-1-V 1)
Tema: 3nakoMcTBO ¢ python. 6a3oBoe mporpamMMupoBanue 2

Bompocsr mist 3augutst (YK-4-33, VK-4-34, YK-4-V1, VK-4-Y3, YK-4-B1, TIK-1-V1)

B yem npenmMyniecTBO paboTHI ¢ TeH30pamu oubIroTekn Numpy?




Cunrakcuc peannsanuii ynkuuii 8 Python.
Ocob6enHocTH paboTsl ¢ MaccuBamu B Python.
YHapHusle, apudmeTryeckue onepanuu Python.
Iousitue cpe3 B Python.

5.2.2.3. Tlpakruueckoe 3ansitre Ne 3 (YK-4-33, VK-4-34, VK-4-V1, YK-4-V3, VK-4-B1, I1IK-1-V 1)
Tema: 3HaKOMCTBO ¢ HEHPOHHBIMH CETIMU

Bompocsr mist 3amutst (YK-4-33, VK-4-34, YK-4-V1, VK-4-Y3, YK-4-B1, TIK-1-V1)

[Tonsatue Heipon. Ero Matemarnyeckast MOAETb.

Hetiponnas cets.

CBoiiCTBa CUTMOHIAaTIbHON (DYHKIIMH aKTHBALMH.

Ob6nactu npumenenust HC.

OnHocnoliakie 1 MHOTOCTOMHBIE HC.

5.2.2.4. Tlpakruueckoe 3ansitue Ne 4 (VYK-4-33, VK-4-34, VK-4-V 1, YK-4-35, VK-4-V2, YK-4-V3, VK-4-B1, [IK-1-V1)
Tema: Pacrio3naBanue nudp 6a3pl mnist CBEpTOYHON HEHPOHHON CETHIO

Bomnpocst st 3amutsl (YK-4-33, VK-4-34, VK-4-V1, VK-4-35, VK-4-V2, YK-4-Y3, VK-4-B1, [1K-1-V1)

Uro Takoe CBepTOUHAst HEMPOHHAs CETh ?

OO0yueHne CBepTOUHON HEHPOHHOM CeTH.

Bungpl cinoes cBepTOUYHOIT ceTn?

UeMm xapakTepusyrotcst 6a3bl n3oopakenuit Mnist, SVHN, Fashion Mnist.

JlocToMHCTBA M HEIOCTAaTKU JAHHOT'O THIIA HEHPOHHOI CeTH.

5.2.3. TECTbI no 1, 2, 3 paznenam u3y4aeMoi TUCIUTUTHHEL.

5.2.4. omamHee 3aganune 1 (YK-4-31, YK-4-32, VK-4-33, YK-4-34, VK-4-Y1, YK-4-35, VK-4-Y2, YK-4-V3, VK-4-B1, [1K-1-V1)
Tema: OnpeneneHre TOHATEHOCTH OT3BIBOB Ha (miibMEI ¢ calita IMDB.
3aganue:
1 O6yunts Heliponnyro cetb (Dense u SimpleRNN) mogoOpaB cTpykTypy Ui KiacCH(pUKAIMA TOHATBHOCTH OT3BIBOB.
2. CpaBHUTB pe3yNbTaT UX pabOTHI HA TECTOBOI BEIOOPKE.
3. Beibparp maBa or3bBa C caiita https://www.imdb.com/ x m00bM  ¢uabMaM. OIuMH OTPHUATENBHBIA W OJHH
MIOJIOXKUTEIIbHBIN.
4. IToATOTOBUTH IaHHBIE U IIPOTECTUPOBATH HA HEHPOHHBIX CETSIX.
Bormpocs! 1uist 3anuThl
Bompocsr ais 3amurs! (YK-9.2-31, I1IK-5.9-V 1, 1IK-4.2-31, I1K-4.3-Y 1, IIK-5.1-V1, I1K-5.1-B1)
Uro conepKUT U KaKOBa CTPYKTypa AaHHBIX 0a3el IMDB?
[osicauth cyTh cTpyKTYpHI SimpleRNN.
UYro Takoe embedding 1 kak ero ucHnons30BaTh?
Kakue BHbI TOKEHH3AINH Bl 3HAETE M YTO 3TO TaKoe?
IMpeumymectBo cetn SimpleRNN otHocuTensHO cetr Dense.

5.2.5. JlomommHUTENEHBIE BOMPOCH ISl yCTHOTO OMpoca B paMKax mpuema padot .. 5.2.1.,5.2.2., 5.2.4.

PA3JIEJI 1. Heitpounsie cetu u Buapl ctpykryp (YK-4-33, VK-4-34, YK-4-V1, VK-4-V3, YK-4-B1, TIK-1-V1)

[Tonstue Heipon. Ero matemarnyeckast MOETb.

Heiiponnas cets.

CBoiicTBa CHTMOMIATIBHOM (DYHKIIMH aKTHBAIIHH.

O6nactu mpumenenus HC.

OnHocnoitHble U MHOTOCOMHBIe HC.

HUckycctennsie Heitponnsie cet (MHC). ocrounctra u nenocratkn HIC u MHC. Ipeumymecta oobeaunenns HOC u
HHC.

PA3JIEJT 2. O6yuenne HC (YK-4-33, YK-4-34, YK-4-Y 1, VK-4-35, YK-4-Y2, VK-4-V3, YK-4-B1, TIK-1-V1)

Uro HazeiBaeTcst o0ydeHrneMm HC?

Mertombl 00y4eHHs ceTeH.

OO00CHOBAaTh JOCTOMHCTBA M HEJOCTATKK MeTo10B 00yuenust HC.

Yro Ha3bIBaeTcs nepeodydenrnem HC?

Cnocobnocth HC k 0606mienuto. Kak ¢ TeueHreM mporiecca 00ydeHUsT H3MEHIIOTCS ONIMOKa 00y4IeHUs 1 onIrbKa 0000IIeH s,
Kaxwue tpu nmapamurmst o6yuenunst HC cymiectByror?

K xakoii mapagurme o6yuenunst HC u mouemMy OTHOCHTCSI METOJT 0OpaTHOTO pacpOCTPAHEHUsI OLINOKU?

IMpym kakuX ycIoBHAX 00YUSHUS MOXKET BO3HUKHYTB TaKoe SIBIEHHS Kak «cTyrnop obydeHus HC», «nepeobyaerne HC»?
AJITOPHUTM pealn3aliii MeTo1a 00paTHOTO PACIPOCTPAHEHHs OIIUOKHL.

10. CsoiicTBa MeTO1a 0OPATHOTO PACIPOCTPAHEHUSI OMINOKH.

PA3JIEJI 3. Heiipoynpasnenue (YK-4-33, YK-4-34, VK-4-36, YK-4-V1, YK-4-35, VK-4-V2, YK-4-V3, VK-4-B1, [1K-1-V1)
Yto Ha3pIBaeTCs UACHTH(UKAIMEH?

Cxema uneHTH(UKAIUK B HelpoceTeBOM Oasmce.

Jnst gero HeoOXOJMMBI 3aIepKaHHbIe CUTHAJIBI IT0 BXOY M BBIXOAY mpu cunTte3e HC?

Crpykrypa HeueTkoii skcnepTHOii cuctemsl (HOC) u eé ocHOBHBIE OI0KH.

[IpeumyiiecTBo HelipoceTeBoro ympasiaeHust oTHocutensHo [T/ — perynsaropa.

Henocratku HelipocereBoro ynpasnenust otHocutensHo [TN]] — perynsaropa.

Mo xakoMy IPHHIAITY 3aJaf0TCSI 3aAePKKHU IpH npoektupoBanun HC?

HazoBuTe 0CHOBHBIE COCTABISIONINE AAITHBHON CUCTEMBI YIPaBJICHUS?

oW

CoNOU~WNE

NGO~ wWNE



https://www.imdb.com/

9. B yeM CyTh NPSMO-MHBEPCHOIO IPHHIMIIA HEHPOYIPABJIEHUS?

5.3 OneHoYHbBIE MaTepuaJjbl, MCII0Jb3YEMbIC 1JIA OK3aME€Ha (onncaﬂne 6l/l.l'leTOB, TECTOB " T.l'l.)

DK3aMEHALMOHHBIN OMJIET BKIIOYAeT B ce0sl (yHIAaMEHTAIBHBII TEOPETUYECKUI BOIPOC U MPUKIATHOW TEOPETHUECKUN BOMPOC H3
YCTaHOBJIEHHOTO TEpPEeYHsI KOHTPOJIBHBIX BOIPOCOB, HCIOIBb3YEMBIX MPH (OPMHPOBAHHU JK3aMEHALMOHHBIX OUIICTOB IPH OLCHKE
3HaHW O0YYaIONIMXCS HAa dK3aMEHe 0 TeMaM, U3JI0KEHHBIM B pasznenax 1-3 manHod PIIJI, a Takke mpakTHYecKoe 3allaHue W3
YCTaHOBJICHHOTO MEPEYHsI KOHTPOJILHBIX 3aJlaHUi, MCIOJIb3YEeMbIX NMPH (OPMUPOBAHUM 3K3aMCHAIMOHHBIX OWIICTOB MpPU OIICHKE
3HaHMIA 00YJaIOIIUXCs Ha 9K3aMEHE 110 TeMaM, U3JI0KEHHBIM B pasnene 3 nannoit PIT/T.

[Ipumep 3K3aMeHAIMOHHOTO OWITETA:

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHM S POCCUUCKOU ®EAEPALIUMN
CTAPOOCKOJILCKUN TEXHOJIOTMYECKUM MHCTUTYT nm. A.A.Yraposa
(¢punman) dpeneparbHOrO roCyJapCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIbHOTO YUPEKICHUS
BhICIIEro 00pa3oBaHus «HannoHanbHBIN HCCIEI0BATENbCKUI
TexHonorudeckuil yausepcurer « MUCuCr»

Kagenpa «ABTOMaTH3MpOBaHHBIX M HHPOPMAIMOHHBIX CHCTEM YIIPABICHUS)

09.03.02 - IrpopManioHHBIE CHCTEMBI B TEXHOJIOTUH
TIpodunie — MHOpMaOHHBIE CHCTEMBI U TEXHOJIOTUH

Juctunmiza «HeipoceTreBbie CHCTEMBD)

3K3AMEHAIIMOHHBINA BUJET Ne 1
[NakeTHBIH ¥ TIOCTIENOBATENBHBIN pexxuMbl 00ydeHus HC.
2. Unentuduxanus OY npu momomu HC.
3. 3apaua.

=

bunerst B
DK3aMeHaTop J.A. Tlonemenko

YTBepkaeHo Ha 3acenannu kadpenpsr AUCY
[Ipotoxonom Ne_ ot 2020 r.

3aBenyromuii kadeapoit AUCY AWM. I'mynienko

OymaxkHoM Buje xpausatcs Ha kadeape AVCY u yTBepkieHbI €€ 3aBeIyIOIIUM (MU 3aMECTUTENIEM 3aB. Kadeapoi).

5.4. MeToauKa OLEHKH OCBOCHUS JUCIHHIIINHBI

Ne Bun Kpurepuii Ouenka
n/n OLIEHOYHOT0
cpeacTsa
1. TectupoBanue 1Mo om 86% npasunvnvix omeemos! 86 — 100 b6annos «OTIu4HOY»
TeMaM 00 85% npasunvhvix omeemos/ 66 — 85 b6ainos «Xopoio»
U3yIaeMBIX 00 65% npasunvhvix omeemos/ 51 — 65 b6ainos «Y IOBJIETBOPHUTENHHOY»
I[I/f)calfplllzﬁzfm 00 50% npasunvhvix omsemos/ 0 — 50 banios «HeyHOBHZT)?OpHTeHBH
2. YcTHBIM 3KCmpecc OOydJaroImuiicst  yBEpPEeHHO, JIOTHYECKH  CBSI3HO,
OIpoC N0 MaTepuaigaM | JUHAMHUYHO, TPAMOTHO OTBEYaeT Ha IOCTABJICHHBIE
JIEKIIMOHHBIX, BOIIPOCHL. J[eMOHCTpHpYyeT abCOIIOTHOE MOHMMaHHUE
nmabopaTopHBIX U TeMBl ~ OOCyXKITaeMoW  TpeAMETHOW  objacTH, GauTeHo
HPaKTHYECKUX JOCTATOYHO  MOJIHBIE ~ 3HaHMA B oObeMe
3aHATHI HPOCIYLIaHHOTO TEOPETHYECKOTO Matepuaa.

I'pamoTHO BrmageeT W  aJEKBATHO  HCIONB3YET
TEPMHUHOJIOTHIO PEIMETHOH 001acTH.
OO0yuaromuiics HE  BEpPHO  MHTEpIpPETUPYET
TIOCTaBJIEHHbIE BOMPOCHI, HE BIa€eT TEPMUHOIOTHEH
npeaMeTHOH 007acTH, HEe MOHMMAeT CYHMIHOCTH
o0cykmaeMoit MPOOIEMBL. HesusiTHO, «He 3auteno»
HEBPAa3yMHUTENHHO, HEYBEPEHHO, HEBEPHO
¢opMyIHpyeT OTBETHI HAa IOMOJNHHUTEIbHBIE H
HaBOJISIIIIE BOIPOCHI W/HJIM HE OTBEYAET HA HUX.

3. Brimonnenue n OO0yuaroIuics CaMOCTOSITENIBHO BBINOJIHSET MOJTHOE
3aIUTa JOMAIIHUX M apryMEHTHPOBaHHOE pEIICHHE HHAWBUAYATbHBIX
3aJJaHUH 3aJjaHui, He oycTHB omKOOoK. [Ipu 3amuTe 3anaHuit

OTBEYAET pA3BEPHYTO M MCYEPINBIBAIONIE Ha BCE «OTmIaHO»

BOIIPOCHI.




OOyuaromuiics  MPaKTHUYECKH  CaMOCTOSATENIBHO
BBITOJIHACT MOJIHOE PEIICHUE 33a1aHUH, HO HE MOXET
apryMEHTHpOBaTh CBOE pelieHHe. [Ipu 3amure
3aJaHui TOMyCKaeT He3HAUYNTEeNIbHbIE HETOYHOCTH.

«Xopouo»

OOydJaromuiicst B IIeJI0M HIPaBIILHO pelIaeT 3aaHue,
HO HE MOKET apTyMEHTHpPOBaTh cBoe pemreHne. [Ipn
3auTe  3aJaHUi  JIONyCKAaeT  3HAYMTENIbHBIC
HETOYHOCTH.

OOyuaromuiics NpaBWIBHO IOHMMAaeT  CHOCOO
peIICHNs 3aJaHUl, HO JOIyCKAaeT OIIMOKU NpH HX
pelieHuH. 3aJaHMe BBIIOJHEHO 4YacTH4HO. Ilpu
3alUTe  33JaHUH  JOMYCKAaeT  3HAYUTENIbHBIC
HETOYHOCTH.

«Y IOBJIETBOPUTEILHO»

O6y‘{aIOH_[I/II7105{ HE MOXKET pCIIUTL 3aJaHUEC.

«Heyl[OBJ'[eTBOpI/ITeI[BH
o»

DK3aMeH

Komnereniu YK-4, I1K-1 chopmupoBaHs.
OOyuaromuiics AEMOHCTPHPYET:

- IIIyOOKHe 3HAHUS COAEPKaHUs U3yISeHHON
JUCIMILUTIHBI BO B3aUMOCBS3HU C APYTHMHI
JUCILHIUTHHAMH;

- CIIOCOOHOCTH HCIIONIb30BaTh TEOPETHIECKHE 3HAHUS
HPY BHIIIOJTHEHUH PAKTHYECKUX 3aJaHuUMH;

- apryMEeHTHPOBAaHHbIE, HCUSPIIBIBAIOIINE OTBETHI Ha
BCE BOIPOCHI 110 OUIIETY, a TAKXKE AOTOIHUTEIbHbIC
BOIIPOCHI 3K3aMEHATOPA;

- YMEHHUE BBIIOIHATE U 000OCHOBBIBATh PEIICHHE
MPaKTUYECKUX 3aIaHUH BBICOKOTO YPOBHS
CJIO’KHOCTH;

- HaJTM4YHe COOCTBEHHOI 000CHOBaHHOM ITO3UIIUH T10
00CyK1aeMBIM BOIIPOCaM;

- cBOOOTHOE UCIIOIBE30BaHKE B OTBETaX Ha BOIIPOCHI
MaTepuaoB PEKOMEHI0BAaHHON OCHOBHOH U
JONOJIHUTEIBHON JINTEPaTyphL.

«OTINYHOY

Kommnerenmu YK-4, I1K-1 chopmupoBaHs!.
OOyuaronuiics IEMOHCTPUPYET:

- 3HaHUE OCHOBHBIX TEPMHHOB I10 COJIEP>KaHUIO
W3y4YEHHOW TUCIUILINHEL,

- TBEp/Ible 3HaHUsI TEOPETHUECKOTr0 MaTepHana;
- YMEHHUE JaTh YeTKHE OTBETHI Ha OCTaBICHHBIC
BOIIPOCHI;

- YMEHHUE pemaTh MPAKTHIECKIE 3a/[aHus;

- BJIaZICHHE OCHOBHOM JINTEPATYPOH,
PEKOMEHJOBAHHOM MPOrpaMMON AUCUUIUIMHBL.
JlomyckaroTcs He3HaYUTEJIbHbIE HETOUHOCTH B
OTBETax Ha TEOPETUYECKUE BONPOCH! U IIPU
BBINOJIHEHUH NPAKTHYECKUX 3aJaHHH.

«Xopoio»

Kommnerenmnu YK-4, I1K-1 chopmupoBanbt
OO0yuaromuiics AEMOHCTPHPYET:

- 3HAHMS TEOPETHYECKOI0 MaTepuaa 1o M3y4eHHOH
JIMCLIUILTHHE;

- HECTIOJIHBIE OTBETHI HA OCHOBHBIEC BOIIPOCHI,
JIOMyCKas OIIKOKK B OTBETE; HEJOCTATOYHOE

INOHUMAaHUE CYHIHOCTH HU3JIara€MbIX BOIIPOCOB;

- HCTOYHBIC OTBETHI HA JOMOJHUTECIBHBIC BOIIPOCHI;
- YMEHHE BBITIOJHAT MPAKTHYCCKHE 3a1aHus 03
rpyOBIX OMMOOK;

- HEZIOCTaTOYHOE BJIaJICHUE JIUTEPATYpOii,
PEKOMEH/IOBAHHON IIPOrPaMMO#l AUCIHUILTHHBL.

«y,[[OBJ'IeTBOpI/ITeJ'II)HO»

Komnerenunu YK-4, IIK-1 ve chopmupoBaHs!
OO0y4JaroIHiicsT TEMOHCTPUPYET:

- CyILLIECTBEHHBIE IPOOENBI B 3HAHUSAX Y4€OHOTO
Marepuarna;

- IPUHIUITHATBHEBIC OIIMOKH IPH OTBETE HA
OCHOBHBIE BOIIPOCHI OMIIETa, OTCYTCTBHE 3HAHUHN U
MMOHUMAaHUs OCHOBHBIX TEPMHUHOB H OTIPE/ICIICHU;
- HEMIOHNMaHHE CYIIHOCTH JOTIOTHUTEIBHBIX
BOIIPOCOB B paMKax 3ajiaHuii Ousiera;

«HeynoBnersopurenbH
o»




- OTCYTCTBHE HaBbIKA MITH CYILECTBEHHbIE OIINOKU
TIPH BBIMOTHEHUH MPAKTHYECKUX 3aJaHHH;

- HE3HaHME JIUTEPATYpPhl, PEKOMEHIOBaHHOM
IpOrpaMMOi AUCIUIIIMHEL.

6. YYHEBHO-METOJUYECKOE U HH®OPMALIMOHHOE OBECIIEYHEHUE JUCHUITIJIMHBI

6.1. Pexomenayemas JluTepaTypa

6.1.1 OcHoBHas JUTEpaTypa

O603HaueHn ABTOpBI, 3arnaBue Bbub6aunorexa H3partenncTBO,
e COCTABHTEH TOJX
JT1.1 omnne I'myboxoe o0yuenne HTB CTU HUTY MUCuC CII6.: IMurep,
Dpancya Ha Python 2018
J11.2 Tepexos, B.A. | HeiipocereBrie HTB CTU HUTY MUCuC M.: Beicm. mik.,
CHCTEMBI YIIPaBJICHUS 2002
J1.3 Jlazapes, 1O. MognenupoBaHue HTB CTU HUTY MUCuC Cr6.: Iurep;
HPOLECCOB U CHCTEM Kues:
B MATLAB Uszparensckas
rpynna BHV,
2005
1.4 Ocogckwit, C Heiiponnsie cetn mns | HTb CTU HUTY MUCuC M.: ®uHaHCH U
00paboTKH CTaTUCTHUKA,
urdopmarmu 2002
J1.5 Curepy, O Heiipoymnpasiienue u HTb CTU HUTY MUCuC M.: UTTPXKP,
ero npuinoxenus. Ku. 2000
2
6.1.2 JlonoJHUTe/IbHAS JIUTEpaTypa
O0o3HaYeHn ABTOpBI, 3ariiaBue bubanorexka HU3paTeancTBO,
e COCTaBHMTEH TOJt
2.1 SIxpseBa, [.D. | OcHOBHI Teopun 3BC «YHuBepcuterckas oudanoreka ONLINE» | M.:
HEHPOHHBIX CeTel URL: HammonanbHsIit
http://biblioclub.ru/index.php?page=book&id=4 | OrkpbITIii
29110 YHuBepcuTer
«AHTYUT»,
2016.
2.2 10.10. I'pomoB | MHTEINIEKTYaIBHBIE 3BC «YHnuBepcurerckas 6udmmoreka ONLINEy» | Tam0oB:
, WHPOPMaIIOHHEIE URL: WznarenscTBO
O.I'. BaHoBa, | CHCTEMBI H http://biblioclub.ru/index.php?page=book&id=2 | ®I'BOY BIIO
B.B. AnekceeB | TEXHOJIOTMH 77713 «TT'TY», 2013
U Jp.
23 B.N.I'octes [Ipoexktuposanue Heu | HTb CTU HUTY MUCuC CI16. : BBX-
€TKHUX PEryJIsTOpOB [etepOypr, 2011
JUISL CUCTEM
ABTOMATHUYECKOTO
yIpaBIeHHs
J124 C.Xailikun HeiiponHbie cetu: HTB CTU HUTY MHCuC M.: OO0
MOJIHBIHN KypC "N.A.Bunbsmc
", 2006
6.1.3 MeTtoauuecKue MaTepuajbl
O6o03HauCHHE ABTODBI, 3arnaBue BubnunoTeka UsparenscTBO,
COCTaBHTEIIH roj
J3.1 ILA. Heitpoynpasienue HTB CTU HUTY MUCuC Craperii Ockou :
[Monewmenko, : METOJI. yKa3aHHs CTU HUTY
K BBIIIOJHEHUIO MHUCuC, 2006
J1ab0PaTOPHBIX
pabor
J13.2 TTonemenko Hetipoynpasnenue HTB CTU HUTY MUCuC Crapgrii Ockout,
AA. : METOJI. YKa3aHUs CTU HUTY
K BBINIOJIHEHUIO MHCuC, 2007
JIOMAIIHErO
3aJIaHMUsl.
JI33 [Tonemenko Heiiponnsie cetu: HTb CTU HUTY MUCuC Crapsrii Ockoul,
LA, ydeGHOe rocobue CTU HUTY

MUCuC, 2017



http://biblioclub.ru/index.php?page=book&id=429110
http://biblioclub.ru/index.php?page=book&id=429110
http://biblioclub.ru/index.php?page=book&id=277713
http://biblioclub.ru/index.php?page=book&id=277713
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J.ATloneme | HeiipocereBble LMS Canvas
HKO cuctemsl. Kypc https://Ims.misis.ru/enroll/M8EHTC

JIEKLIMHA

JI3.5

LA HeiipocereBbie LMS Canvas
Tlosemenko CHUCTCMBL. https://Ims.misis.ru/enroll/M8EHTC
MeToandeckue
YKazaHusd
K BBIIIOJIHCHHUIO
J1a00paTOPHBIX padboT

J13.6

AA. HetlipocereBbie LMS Canvas

Ioneuienxo CHUCTEMBL. https://Ims.misis.ru/enroll/M8EHTC
Meronuueckue
YKa3aHus K
BBITTIOJTHCHHIO
TMPaKTUYCCKUX
3aHATHHA

J13.7

H.A. HeiipocereBbie LMS Canvas

TTonemenko CHUCTEMBL. https://Ims.misis.ru/enroll/M8EHTC
MeTtoaudeckue
yKa3aHus K
BBITTOJIHCHURO
JTOMAaNIHEro 3aJaHus

6.2. IlepeyeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «AHTEepHET»

w

https://neural-university.ru/

w
)

https://www.kaggle.com/competitions

©
w

https://habr.com/ru/

6.3. IlepeyeHb MPOrpaMMHOI0 odecreyeHust

Microsoft Windows

Microsoft Office

Python 3.6 (CB060/1HO pacnpocTpaHseMOe MPOrpaMMHOE 00eCIICUCHIE)

Kaspersky Endpoint Security
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MATLAB

6.4. TlepeueHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM M NMPodecCHOHATBHBIX 023 TaHHBIX

=
-

- LMS Canvas (mpukaz HUTY «MHUCuC» Ne 387 0.B. ot 05.06.2018 r. «O nmpuMeHeHH: B y4eOHOM Iporiecce
D0Py) https://Ims.misis.ru/

- Hayunas anexrponnas 6ubmuorexa eLIBRARY.RU: http://elibrary.ru/

- ®enepansHblii mopran «Poccuiickoe obpa3oBanuey: http://edu.ru

- OTkpoITOE 0Opa3zoBanue: http://openedu.ru

- Poccuiickas rocymapcrBernas oudauorexa: http://mww.rsl.ru

- DiexTponHO-0uOIMoTeuHas cucrema (IBC) «YuuBepcuteTckas Gubioreka omnaitey: http://biblioclub.ru

- Dnexrponnas 6ubnmoreka HUTY «MUCuCyx: http://elibrary.misis.ru

- YuuBepcuteTckas uHpopmaimonnas cucrema POCCHS: https://uisrussia.msu.ru/

- DnextponHas 6ubnuoreka PI'B: aucceprauuu: http://diss.rsl.ru/?menu=disscatalog/

- aHanmuTHYeckas 6asa (mHaekcel nutuposanus) Web of Science https://apps.webofknowledge.com

- aHanmUTHYeckas 0a3a (MHIEKCH IUTHPOBaHHA) Scopus https://www.scopus.com/
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- HaykomeTpuaeckas cucreMma InCites https://apps.webofknowledge.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI

7.1 Aynuropus Ne408
«Y4eOHas aynuTopus. MyJbTHMeIHITHAST
[lepeuenb ocHOBHOTO 000pYHOBaHUS, yIeOHO-HATIISHBIX IIOCOOMH
. [15BM;
] MYJIbTUMEIUIHBIN IPOEKTOP;
. JIOCKa MarHUTHO-MapKepHasi;
. cTeH «Tabnuia MeHneneesay;
. CTEH]] «COEAMHEHHS S U P DIIEMEHTOBY;
] creHn «coenuHenus d u f 3eMeHTOBY;
o CTEHJ1 «3JICKTPOJIHBIE TIOTEHIIHAIIBIY.
7.2 Aynuropus Ne405

«JlabopaTopusi HHPOPMANMOHHBIX TEXHOJIOTHII»



https://neural-university.ru/
https://www.kaggle.com/competitions
https://habr.com/ru/
https://habr.com/ru/
https://habr.com/ru/
https://lms.misis.ru/
http://elibrary.ru/
http://edu.ru/
http://openedu.ru/
http://www.rsl.ru/
http://biblioclub.ru/
http://elibrary.misis.ru/
https://uisrussia.msu.ru/
http://diss.rsl.ru/?menu=disscatalog/

[lepeuenb 0cHOBHOTO 000pYHOBaHUS, yIeOHO-HATIISIHBIX

ocoOuit:
. KOMIbIOTEp — 9 mmT;
. JIOCKa,
. MIPOEKTOP;
. 9KpaH HACTCHHEIN;
. YCHITUTEIb-PACIIPEICITUTEI;
° KOMIUTEKT Y4eOHOH MeOenn Ha 25 mocaTo9HbIX
MeECT.
7.3 Aynuropus Ne419

«JIeKIMOHHAS AYAUTOPHUS»

[lepeueHb OCHOBHOTO 000PYIOBaHUSA, YIEOHO-HATIISTHBIX
noco6wuit:

YCUIINTENb-PacpeIeNIUTENb;

MOHUTOD;

naHesb ayauo;

MOHMTOD IIJIAHILIETHBIMH;

KOMIBIOTE;

HACTEHHBIN JKpaH;

. MUKIIEPHBIH MyIBT;

. MyJIBTHMEIIA IPOCKTOD;

YCHIIUTENb 3BYKa;

JIOKYMEHT -KaMmepa,

cUCTEMa BUIICOKOH(EPEHII CBS3H;
KOHTPOJLIED;

KOMMYTAaTop;

3BYKOBBIE KOJIOHKH;

BOKaJbHasl paHOCUCTEMA;

KOMIUTEKT yaeOHO! Mebenn Ha 70 mocamogHbIX

MCCT.

7.4 Aynuropus Ne306

«IloMenienue AJ1s1 CAMOCTOAITEILHON Pad0ThI 00YUAIOLMXCSH»
[lepeyeHb OCHOBHOTO 000PYIOBaHHUS, YICOHO-HATIISTHBIX
MOCOOMIA:

MIPOEKTOP;

JIOCKa;

9KpaH HaCTEHHbIN;

KOMIIbIOTEp — 6 IIT.;

KOMIUIEKT yueOHOH Mebenu Ha 20 yeoBexk.

B momerniieHuu s CaMOCTOSTEILHON paObOThI 00YJIAIOIINXCS UMEETCS
HOJKJIIIOYCHUEC K CETH ((I/IHTepHeT» 1 JOCTYII B DJICKTPOHHYIO
HHPOPMAITHOHHO-00Pa30BaTENbHYIO CPEly OpraHH3aIUH.

8. METOAMYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCA IO N3YYEHUIO AU CHUITJIMHBI

st ycnemHoro ocBoeHus quciuiuinael "HelipoceTeBble cucteMsl” B cemecTpe 7 00ydaromiemMycs He00X0auMo:

1. ITocemars Bce BUABI 3aHATHHA.

2. OTYeTHI 10 MPAKTHYECKIM paboTaM peKOMEHTyeTCs BHIITOJMHATE ¢ ucmonb3oBanueM MS Office, mommyckaeTcs BBITOTHATE B
PYKOTIHCHOM BHJIE.

3. AkTHBHO paboTaTh C HAyYHBIMU 0a3amu B ceTH VHTepHeT.

4. KauecTBEHHOE OCBOCHHUE MUCITUILIHHBI BO3MOYKHO TOJBKO TMPH CHCTEMATHUECKON CaMOCTOSATENBHO paboTe, 4To
MOJICPKUBAETCS] CHCTEMOMN TEKYILEN aTTECTALIUU.

KOHTPOJIb KAYECTBA OCBOEHMSA JUCHUIIJINHbBI

OreHKa KadyecTBa ITOATOTOBKH OOYYArOMIMXCS TPOBOAMTCS C IIENBI0 KOHTPOJISI OCBOCHUSI OOYYAIOIMMUCS COBOKYITHOCTH
KOMIETeHINH (JacTell KOMIIeTEHINH) Ha 3Tare W3ydeHHs JaHHOH aAucoumuinHbl. OCBOCHME KOMIIETEHINI XapaKTepu3yloTcs
OTIpEIEIeHHBIMH 3HAHMSAMH, YMEHUSIMH U HaBBIKAMH, OIBITOM IIPOQECCHOHAILHON IEITETbHOCTH, KOTOPHIE OIIEHUBAIOTCS KaK
B IIpOIIeCcCe M3YUCHUS AUCHUILINHGI (TEKYIHH KOHTPOJIb YCIEBAEMOCTH), TaK U 110 3aBEPIICHUH U3yIEeHHS TUCIHUILUINHBI IPU
IPOBEJCHUN MPOMEXYTOUHOM arrectaluu oOyuaromuxcs. s NpoBeleHHs TEKYLIEro KOHTPOJS YCIEBAeMOCTH H
HNPOMEKYTOUHOH aTTecTalii 00y4aromuXxcst ChOPMHUPOBAHBI OLIEHOUHBIE CPEICTBA.

Texkyuwuii KOHTPOJIb yCIIeBaeMOCTH

Texymumii KOHTPOJIb YCIIEBAEMOCTH 00YYAIOMINXCSI O TUCHHUILUIHHE TPOBOAUTCS B (opMe:

- YCTHBIH ONIPOC Ha MPAKTHUECKUX 3aHATHSX, 1a00PAaTOPHBIX paboTax M JICKIIMOHHBIX 3aHITHIX;




- TECTHI [0 IEPBOMY pa3JIely H3y4aeMOi JUCIUILTHHBL;

- ZIOMallIHee 3a/laHue 10 pa3Jieny 2, BBIIOIHAEMOE 00YHYAIOIMMHCS CaMOCTOSTEIBHO.

Mo pe3ynpTaTaM BBHITOJIHEHHUS TOMAIIHETO 3a1anust oby4aronecs opopmistor otuetsl (mo [OCT 7.32-2017 Otuer o
Hay4YHO-HCCIIe0BAaTEeIbCKOM padoTe).

CTpyKTYpHBIMH 3JIEMEHTaMH OTYETa 110 JJOMAIIHEMY 3aJJaHUIO SBISIOTCS:

- THUTYJBHBIH JIUCT;

- cofiepKaHMe;

- HOMep BapHaHTa, (POPMYITHPOBKY 33aaHHsS U MICXOIHbIE JaHHBIC,

- He0OXOJMMBIE CXEMBbI (MCXOIHBIE U TPOMEKYTOUHEIE);

- mporpaMma oOy4YEeHUsI U TECTUPOBAHUSI HEHPOHHOH CETH € MPENOCTABICHUEM PE3yIbTaTOB 00YUSHHUS U TECTUPOBAHUS,

- BBIBOIBI 10 MPOJIENIaHHOI paboTe;

- CTUCOK HCTIOIb30BaHHBIX HCTOUHUKOB;

- IPUIIOKEHHSI.

TpeboBanus k ordery orpaxkeHsl B OCT 7.32-2017 Otuer 0 Hay9HO-HCCIEI0BATENbCKOH padoTe.

IIpomesxyTounast aTrecTanus

VYue6usmM mraHom OITOIT BO no aucnuminHe npeaycMaTpHBaeTCs IPOMEKYTOUHAs aTTecTalus B popMe B 7 ceMecTpe.
ITpomesxyTouHast aTTeCTaIMs IPOBOAUTCS C LIENBIO OLIEHKU KaYeCTBa OCBOCHHUs 00YUaIOIIUMHUCS COJEP>KaHUsI AUCLUIINHBL.
ITpu mpoBeaeHUN MIPOMEKYTOUHOI! aTTecTalluK 00yJaromuiicss IeMOHCTPUPYET 3HAHUS, YMEHHUS U HABBIKU, IPUOOPETEHHBIE B
MpoLecce U3y4eHUs TUCIUILUTUHBL, KOTOPBIE XapaKTePHU3YIOT Pe3yIbTaT OCBOSHHSI COBOKYITHOCTH KOMITETEHIUH (dacTeit
KOMIIETEHI[NH) Ha 3Tale U3y4eHUs JTaHHOW TUCIUILINHEL.

Pe3ynbTaTsl 00y4eHHs 110 JUCIUILIIHE, XapaKTepU3yIOIHe OCBOCHUE COBOKYITHOCTH KOMIIETEHITUH (4aCTH KOMITETEHIINH),
TIPY NIPOBEAEHHUH ITPOMEKYTOUYHOMN aTTECTAllUK OLICHUBAIOTCS I10 YeThIpeX OaJuTbHON cucTeMe.

CucTeMa OIICHUBAHUSA Pe3yJbTaTOB OCBOCHUS TUCHUILIMHEL

IMopsnox, onpenensronyii pouexypbl OLeHUBAHHS 3HAHUN, YMEHNI, HABBIKOB U (WJIN) OIBITA 1SS TEILHOCTH,
XapaKTepH3yOINX YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIMH, onpezneneH B [Tlonoxennu «O TekyIieM KOHTpoIIe
YCIIEBa€MOCTH U ITPOMEKYTOUHOH aTTeCTalluH 00YUJarOIINXCsl, TEKYIIIEM KOHTPOJIE TIOCEIIEHNUS 00yJaIOIIMUCS ayJUTOPHBIX
sarsaTuid B HUTY «MUCuCy I1 239.09- 18, BeITyCK 2».




