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1.  UEJU U 3AJAYU OCBOEHUS JUCLHUILIMHBI (MOY.JI5T)

HCJILIO OCBOCHHUA NUCHUIIJIMHDBbI (MOZ[yJISI) ((I/IHTGJ'IJ'IGKTyaJ'IBHBIe CUCTCMBbI U TCXHOJJIOTHHN)»
ABJIICTCA OCBOCHUC CTYACHTaMU OCHOB MPEACTABJICHUA U O6pa6OTKI/I 3HAaHUU B HWHTCJIJICKTYaJIbHBIX CUCTEMAX,
MECTOOOB IMOCTPOCHHUA  JIOTUYCCKHUX, MIPOAYKIIMOHHBIX, CCTCBBIX MOHCHCﬁ U HUX HUCIOJB30BAHUA B
HUHTCIJICKTYAJIbHBIX CUCTEMAX PA3JIMYHOIO0 HAa3HAYCHUA: SKCIICPTHBIX CUCTEMAX, HCUCTKUX CUCTEMAX, CUCTEMAxX
NMOAACPIKKHU MPUHATHA pemeHI/H‘/i, HCI\/'IPOCCTCBI)IX " I'CHCTUYCCKUX aJIrOpUTMAaX, OCBOCHUC HABLIKOB B O6J'IaCT$IX
pe€mCHUA 3aaa4 IMPOCKTUPOBAHUA U ynpaBJ’ICHI/Iﬂ Ha OCHOBEC MECTOOOB I/ICKYCCTBCHHOFO HWHTCIIJICKTA, pa3pa60TKH
IIpOrpaMMHOIO 06ecnequI/m IJId COBPEMECHHBIX HHTCJUICKTYAJIBHBIX CUCTEM, a TaK¥KE MeTOHOHOFHCﬁ IIPOBEACHUA
HAay4YHO-UCCIICA0BATCIbCKUX pa60T.

1.1. 3ana4ym ocBOECHHUSA IMCHUIIMHBI (MOAYJIs1):
- M3yYEHHE TEOPETUYECKUX OCHOB M OOILIMX METOJOB TEOPHH HCKYCCTBEHHOTO HMHTEIUIEKTAa, a TaKke CO
croco0aMy MCTIONh30BAHUS AITOPUTMOB UCKYCCTBEHHOTO MHTEIJIeKTa B cTpykType ACYTII;
- ymeHue GopMyIMpOBaTh TPEOOBAHMS K CHCTEMAaM HCKYCCTBEHHOIO MHTEIJIEKTA 7Sl UCIIOJIb30BaHUS UX MIPH
YHpaBJICHUN TCXHOJIOTMYCCKUMU IIPOUECCaAMMU;
- (opMHpOBaHHE NPEACTaBICHUH O TEXHMYECKHX CPEACTBAX pEANIM3alUl CHCTEM HCKYCCTBEHHOTO
WHTEJUICKTA,
- YMEHHE UCII0IBb30BaTh MPOrpaMMHOE OOecIieueHue TSl pa3padOTKH HHTEIJICKTYaIbHBIX CUCTEM Pa3InNYHOTO
HA3HAYCHUS,
— aHaJIN3 XapaKTEPUCTUK U PE3YIbTATOB (DYHKIIMOHUPOBAHUS CUCTEM, CO3/1aHHBIX Ha OCHOBE UCKYCCTBEHHOI'O
HHTCJIJICKTa
- TpUOOpETeHHE HABBIKOB MPAKTHYECKOTO TPUMEHEHHS TMOJyYCHHBIX 3HAHWW; CIHOCOOHOCTEeH JuIst
CaMOCTOSITEIbHOMN pabOTHI;
- Pa3BUTHE MOTHUBALIMM K CAMOCTOSITEIIbHOMY IOBBILICHUIO YPOBHSI TPO(ECCHOHANBHBIX
HaBBIKOB B 06JIaCTI/I OopraHusanv 1 MpoOBCACHUA SKCIICPUMEHTOB Ha NIPOMBIINIJICHHBIX
00BEKTaX AIIEKTPOHHOM OTPACITH MPOMBIIUICHHOCTH.

2. MECTO JUCOUIIJIMHBI (MOAYJIA) B CTPYKTYPE OIIOII BO

2.1. VYu4eOnas AUCHMIUIMHA (MoayJb) «VHTEIEeKTyaIbHBIE CUCTEMBI M TEXHOJIOTUN»
OTHOCHTCS K (paKyJIbTaTUBHBIM JUCIIUIUIMHAM U OCBaMBaeTCs Ha 7 ceMecTpe.

2.2, Jlnsa u3ydyeHHs JAHHOH y4eOHO#N AUCHUIIMHBI (MOAYJisl) HEOOXOAUMBI CJIeAyIolIue
3HAHMS, yMEHNS U HABBIKHU, (popMupyeMble NpeaecTBYOIMMU JUCHANIIMHAMUI
(MoxyasimMm):

JducounimHa « Beicmiass MaTeMaTHKA»:

e 3HaHUE OCHOB MaTeMaTUYECKOT0 aHaJIN3a U JIMHEHHOW anreopbl
o TloHnMaHue TEOPUM MHOKECTB U MAaTEMATUYECKOM JIOTUKH

e YMeHue paboTath ¢ GQYHKIUAMHU U UX MPOU3BOAHBIMU

o Hapiku pemenust quddepeHanbHbIX ypaBHEHUN

JucuunumHa «Teopusi BepOATHOCTEH M MATEMATHYECKAs CTATHCTHKA»:
e 3HaHHWE OCHOBHBIX MOHATHA TEOPUHU BEPOATHOCTEN
o [loHMMaHMe CTATUCTUYECKUX METOAOB OOPAOOTKU JaHHBIX
e YMeHue paboTaTh ¢ pacrpeneaeHUs MU CITy4yalHbIX BEJIUYUH
o HaBbIKM CTaTHUCTUYECKOrO aHAIN3a YKCIIEPUMEHTAIbHBIX JaHHBIX

Jucuuniauna «Teopust aBTOMaTHYECKOI0 YIIPABJICHHS»

e 3HaHUE OCHOBHBIX MPUHIIUIIOB TEOPUU YIIPABICHUS
o [loHumMaHue MaTeMaTUYECKUX MOJENIEH TUHAMUUECKUX CUCTEM



e YMeHHe aHAJIU3UPOBATh YCTOMYUBOCTb CUCTEM YIIPaBJICHUS
o HaBbiku cHHTE3a PEryJISITOPOB U KOHTPOJIEPOB

2.3.

Ilepedyenb mociaeyOMMUX Y4eOHbIX JUCHUILIIMH (MOYJI€il), 1J1 KOTOPbIX HE00X0AMMBI

3HAHUS, YMEHHUS] U HABBIKH, (POpMHpYyeMble JAHHON y4eOHOH I CUMIIIMHON (Moay1eM):

HpOHSBOHCTBeHHaH NMpaKTHKa (TeXHOJIOFI/I‘{eCKaH):

o HaBrixkn BHEAPCHUA MHTCIICKTYAJIbHBIX CUCTEM B IIPOU3BOACTBO
e VYmeHue IMPUMCHATD TCOPCTUUCCKHUEC 3HAHHA HA ITPAKTUKC

e OmnpIT pa6OTBI C IIPOMBINIJICHHBIMU UHTCIJICKTYAJIbHBIMH CUCTEMaMU

BeinyckHasi KBaau(pukannoHHas padora:

o KowmmekcHble 3HaHHs B 00JIACTH MHTEIUIEKTYaIbHBIX CUCTEM M TEXHOJIOTUIN

e HaBbiku caMOCTOSTENBHOIO PELICHHS 3a/1a4 C UCMOJIb30BaHUEM MeTo10B I
e YMeHHEe NPUMEHSTb COBPEMEHHbIE HHCTPYMEHTHI Ui pa3paboTKU MHTEIUIEKTYaIbHbIX CUCTEM
e CrnocoOHOCT IPOBOIUTH HAYYHO-HUCCIIEIOBATEIILCKYIO paboTy B obmactu M

3.

KOMIIETEHIIUA OBYYAIOLIEI'OCsA, ®POPMUPYEMBIE B

PE3YJIIBbTATEOCBOEHUSA JUCHUIIJIMHBI (MOIYJIA)

[Tpouecc u3ydeHus IUCUUIUIMHBI HalpaBieH Ha (OPMUPOBAHUE AJIEMEHTOB CIIEIYIOIINX
koMmnereHimii B coorserctBuu ¢ PI'OC3++ BO u OIIOII BO no naHHOMy HampaBiIeHHIO

MOJITOTOBKHU (CHEINAIbHOCTH):
npodeccuonansubix (I1K):

CnocoOHOCTh K MPOEKTUPOBAHMIO U Pa3pabOTKe MPOrpaMMHO-aNMapaTHBIX KOMILIEKCOB

(ITK-1).

Tab6uamnna 1 - lekoMno3uuusi pe3yJbTaToB 00y4eHHs

Koo IInanupyemvie pe3ynomamol 0c60enUss OUCYUNTUHBI

KOMnemeHyuu (Modyrs)
3namw (1) Ymemow (2) Braoems (3)

IIK-1 NIK-1.1.1. — MUIIK-1.2.1 — MNIIK-1.3.1 — HaBBIKK
Crioco6HOCTS TEOPETUIECKHE OCHOBHI [(POpMYyITHPOBATH MPaKTUYECKOTO
MPOCKTHUPOBATD, 1 00IIIE METOBI TpeOOBaHUS K CUCTEMaM [IPUMEHEHHS METO/I0B
paspadatbiBath 1 TEOPHH UCKYCCTBEHHOI'OICKYCCTBEHHOI'O VCKYCCTBEHHOTO
BHCIPATD WHTEIUIEKTA; WHTEJUIEKTA IS WHTEJUIEKTA B
MHTCILICKTYaIbHbT YIIpaBJICHUS MTPOMBIIIIICHHBIX
:;g;fgﬁ:lim HIIK-1.1.2. — TEXHOJIOTMYESCKUMU ACVTII;
TexHomorngeckum  [WPAHIHIIBI lporeccamu,
1 TIpOLIECCaMH Ha (byHKLIIMOHUPOBAHUS U NIIK-1.3.2 —
OCHOBE METOJI0B APXUTEKTYypa NIIK-1.2.2 — TEXHOJOTUSIMU
HCKYCCTBEHHOT'O HEUPOHHBIX CETEH, MPOEKTUPOBATh U pa3paboTKu 1
MHTEIUICKTa BKJIIOYasi IEPCENTPOHBI [pa3padaThiBaTh BHEJPEHUS




11 MHOT'OCJIOMHEIE
CTPYKTYPBL,

MNIIK-1.1.3 — oCHOBBI
HEYCTKOM JIOTHKHU,
MeTOIbI (HOPMUPOBAHUS
byHKIUI
MPUHAIC)KHOCTH U
0a3bl IPABUIJI HEUYETKHUX
CHCTEM;

NIIK-1.1.4 —
CTPYKTYpa Y MPUHLIUIIBI
[Pa0bOTHI AKCIIEPTHBIX
CHCTEM,
MPOTyKIIMOHHBIE
MOJEIU PEACTABICHUS
BHAHUM;

HUIK-1.1.5 —
TEOPETUYECKUE OCHOBBI
MEHETUYECKUX
QJITOPUTMOB U
PBOJIFOLIMOHHBIX
METOI0B ONTHUMU3ALINH;

HITK-1.1.6 — MeTOoabI
MHTETpaIK CUCTEM
MCKYCCTBEHHOI'O
MHTEJIJIEKTa B
cTtpyktypy ACYTII;

MAIIK-1.1.7 —
TEXHUYECKHUE CPEJICTBA
peann3anuu
MHTEJJIEKTyall CUCTEM
yTIIpaBJICHUS
TEeXHOJIOTMYECKUMHU
MPOLIECCAMH.

HEUPOCETEBBIE CUCTEMBI
VIPaBIEHUS C YIETOM
crienuuru
MPOMBIIIIIICHHBIX
00BEKTOB;

MIIK-1.2.3 —
CO3/1aBaTh HEUETKHUE
CHCTEMBI yIpaBJICHUS,
BKJIIOYas pa3paboTKy
byHKIUH
NPUHAUIC)KHOCTH U
MPaBUIT JIOTHYECKOTO
BBIBOJIA;

NIIK-1.2.4 —
pazpabaThIBaTh
DKCIIEPTHBIE CHCTEMBI C
MCITOJIb30BaHUEM
MPOIYKIIMOHHBIX
MOCJICH 3HAHUM;

MIIK-1.2.5 —
MPUMEHSITh
rCHETHYECKUe
QITOPUTMBI JJIs1
pemeHns 3a1a4
ONTUMHU3ALNH
MapaMeTpOB CUCTEM
yIIpaBJIECHUS;

NIIK-1.2.6 —
CUHTE3UPOBATh HEMPO-
HE4YeTKHe MOAENHN JJIs
peleHuns 3a1a4
MPOEKTUPOBAHUS U
YIIPaBIICHUS;

NIIK-1.2.7 —
AHATU3UPOBATH
XapaKTePUCTUKU U
[PE3yJIbTAThI
(YHKIIMOHUPOBAHUS
MHTEJJIEKTYaIbHBIX
CUCTEM;

HEUPOCETEBBIX CUCTEM
YIIpaBICHUA Ha
MPOMBIIITICHHBIX
00BEKTaX;

HIIK-1.3.3 — MeTOoabI
CO3J1aHUsI U HACTPOUKHU
HEYETKHX CUCTEM
yIIpaBJICHUSA
TE€XHOJIOTMYECKUMHU
[IPOLIECCAMU;

NIIK-1.3.4 —
BIIa/ICHUE TEXHUKAMHU
[TOCTPOEHUS U
DKCILTyaTaluu
OKCIICPTHBIX CUCTEM JJIsA
MOAJEP/KKY IPUHATHS
[peLICHUI;

HUIIK-1.3.5 —
QIITOPUTMBbI
reHETUYECKOM
ONTUMHU3AIUH U X
MMPUMEHEHUE B 3a]1a4ax
YIIPABJICHHUS;

HNIIK-1.3.6 —
METOI0JIOTHEN
MPOBEJICHUS HAYYHO-
HCCICA0BATEIbCKIX
paboT B obyactu
MHTEJUIEKTYaJIbHBIX
CHCTEM;

MIIK-1.3.6 — naBbIKK
OpraHu3anuu u
MPOBEACHUS
PKCIIEPUMEHTOB C
WHTEJUICKTY JIbHBIMU
cUCcTeEMaMHt Ha
MTPOMBIIIIICHHBIX
00BEKTaX IIEKTPOHHOM
OTpaciu;

NIIK-1.3.7 —
CIIOCOOHOCTE K
CaMOCTOSITEIIbHOM
paboTe 1 MOBBIIICHUIO
MpodecCHOHATBLHBIX
HaBBEIKOB B 00J1aCTH
MCKYCCTBEHHOTO

MHTCIIJICKTA,




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJISA)
OOmast TpyI0eMKOCTh TUCHMIUIMHBI B COOTBETCTBHM C Y4YeOHBIM IITAHOM COCTaBJsieT 2
3a4eTHBIC SAMHUITBI (72 4acoB).
TpynoeMKOCTb OTJENBHBIX BUJOB Y4eOHOM paOOThI CTYyIEHTOB OYHOM, OYHO-3209HON ¥ 3a09HOM
dhopm oOydeHus mpuBeaeHa B Tadmuie 2.1.

Tadauua 2.1. TpynoeMKoOCTh 0T/1e/IbHBIX BUA0B Y4e0HO0#l pa0doThI 10 (hpopMamM 00yUeHHUs

Bun yueGHO# 1 BHeyueOHOM paboThI JUIs OYHOU (hOpMBI O0yUECHHUS
OO0beM TUCIMITIMHBI B 3a4€THBIX eIMHUIIAX 9
OO0beM TUCHMITIMHBI B aKaJeMUUYECKUX Yacax 7

KonTakTHas paboTa 00y4arommxcs ¢ MpernoaBaTesieM
(Bcero), B TOM uucie (4ac.): 32

- 3aHATHA JICKIHUOHHOI'O THIIAa, B TOM YHCJIC: 16

- IpaKTU4ecKasi MOAr0TOBKa (eciu
IpeyCMOTPEHA) -

- 3aHATHS CEMUHApPCKOro THMa (CeMUHAphI, MPaKTHYECKHE,
1abopaTOpHBIE), B TOM YHUCIIE: 16

- IpaKTU4ecKasi MOAr0TOBKa (eciu
IpeyCMOTPEHA) -

- KOHCYyNbTalus (IpeadK3aMeHalnoHHast)

- IPOMCIXKYTOYHAA aTTeCTAallrA 10 JUCHUIIIINHE

CamocrosiTenpHast paboTta oOyJaronuxcs (Jac.) 40

dopma NpoMeKyTOYHOU aTTecTaluu 00y4darouerocs

(3auer/3K3ameH), cemectp (bl) 3ager - 7 cemecTp
3ayer

ConepkaHue JTUCHUIUIMHBI, CTPYKTYPUPOBAaHHOE TO TemaM (paszenam) ¢ YKa3aHHEeM
OTBEJIEHHOTO HA HUX KOJTMYECTBA aKa[EMUIECKUX YaCOB U BUIOB YUEOHBIX 3aHSATUI U CAMOCTOSTETHHON
paboTHI, 1151 K10 (hopMbl 0OYUISHHS TIPEICTABICHO B TabwmIe 2.2.



Tabauua 2.2. CTpykTYypa U coae

sKaHMe TUCIHUILIHHBI (MOTYJIs1)

KonrakTHas pabora, Jac. dopma
JI 113 JIP TCKYyLICTO
a KOHTPOJIA
Paszpgesn, Tema IUCHMILINHEIL CP, § YCIEBACMO
(momymnst) B B B KP | wac. | & | ™ (popma
J | ta | I3 | Tu. | JIP | T4 = TIPOMEXKYTO
T T T = HHOM
aTTeCTaluH
Cemectp 3
Tema 1 - HeilpoHHBIE ceTH U 4 4 8 16
HEHPOCETEBbIE CHCTEMBI Omnpoc
yIpaBJICHHS
Tema 2 - Heuérkas ioruka u 4 3 9 16 Onpoc
HEUETKHE CUCTEMBI YIIPABJICHUS
Tema 3 - Heiipo-HeuéTkue 4 3 8 15
MOJICJIH ¥ TUOPHTHBIC Omnpoc
MHTEJJICKTYQJIbHBIE CHCTEMBI
Tema 4 - DKcnepTHbIE CUCTEMBI U 2 2 7 11
. Omnpoc
npeAcTaBlIeHUE 3HAHUM
Tema 5 - ['eHeTHuecKHe 3 3 8 14
AITOPUTMBI U IBOJIFOLIMOHHBIE Omnpoc
METO/Ibl ONITUMH3ALNHN
16 16 40 72 3auer
Cemectp 7 16 16 40 | 72
HUTOI'O 3a cemecTp: 16 16 40 72
HUTOI'O 3a Bech nepuoa: 16 16 40 72
Tabmmpma 3 — Marpuna coOTHeCeHMsl pa3lejoB, TeM Y4eOHOH JAUCHMILIMHBI (MOLYJIA)
U (popMupyEeMBIX KOMIIETCHIIUI
Komnerenuuu ob1ee
Koz- KOJIn4yec
Paznen, Tema quctumiInHb (MOIYJIs) BO K-1 TBO
4acoB KOMIIETE
HIOUNA
Tema 1 - HelipoHHBIE CETH U HEHPOCETEBBIE CUCTEMBI 12 1
yIpaBJICHUsI
TeMma 2 - Heuérkas 10oruKa 1 HEUETKHE CUCTEMBI 13 + 1
YHpaBJICHUS +
Tema 3 - Heiipo-HeuéTkre MoJIeH U THOPUTHBIE 13 + 1
WHTEJUIEKTYAIbHBIE CHCTEMBI +
Tema 4 - DxcriepTHBIE CUCTEMBI U TIPEACTABICHNE 3HAHUN 12 + 1
Tema 5 - I'eneTrueCKHE aNTOPUTMBI U 3BOJIIOLUOHHBIE 22 1
METObI ONTHMU3AIMN
UTOIO| 72 | !

Conep:xaHue Q1MCUMILTHHBI

Tema 1. HelipoHHbIe ceTH M HelipoceTeBble CUCTEMbI YIIPABJICHUS



Conep:kaHue TeMbl:

o TloHsATHE UCKYCCTBEHHOIO HEMpPOHA U €r0 MaTeEMATUUYECKask MOJIENb

e IlepcenTpoH: CTpyKTypa, IPUHIUIIBI PAOOTHI U OTPAaHUYCHUS

e MHorocnoiiHble HEHPOHHBIE CETH U AITOPUTMbI 00ydeHUS

e [Ipunnunsl pa3pabOTKu HEMPOCETEBBIX CUCTEM YIIPABICHUS TEXHOJIOTHUYECKUMHU MTPOLECCaMU
e OcHOBHBIE 3Tarnbl 00pa0OTKH JaHHBIX B HEUPOCETEBBIX CHCTEMaX YIPaBICHUS

o [Ipumenenue HeripoHasix ceteit B ACYTII npombIieHHBIX 00BEKTOB

Tema 2. HeuéTkasi JIOrHKa U HeYeTKHE CUCTEMbI YIIPABJICHUS
Conep:kaHue TeMbl:

e OCHOBHBIC TOHATHUSI HEYETKOHN JIOTUKU M TEOPUH HEUETKUX MHOKECTB

o Hcropust pa3BUTHS U COBPEMEHHOE COCTOSIHUE HEYETKUX CHCTEM YIIPABICHUS
e Metoas! popMupoBaHUS PYHKIUH IPUHAIICKHOCTH

e Co3nanue 6a3bl IPaBWII U HEUETKUX CUCTEM

e AJNTOPUTMBI HEYETKOTO JIOTHYECKOTO BhIBOJIa (Mammanu, CyreHo)

o Jledazszuduxanus u HHTEPIpPETALUS PE3yIbTATOB

o [IpakTHuyeckoe MpUMEHEHNE HEYETKIX KOHTPOJLIEPOB B MTPOMBIIIICHHOCTH

Tema 3. Heilipo-HeuéTKHe MOIeIH U THOPUIHbIE HHTEJLIEKTYaJIbHbIE CUCTEMbI
Conep:xaHue TeMbl:

o Konnenuus o0beMHEHNS HEUPOHHBIX CeTeH U HEYETKOM JIOTUKU

e OCHOBHbIE apXUTEKTYpPbl HEUPO-HEUETKUX MOJEEe

e AnanTtuBHbIe HeHpo-Heu€TKHe cucTeMbl BhiBosa (ANFIS)

e (Cnoco0Obl CHHTE3a CUCTEM UCKYCCTBEHHOI'O MHTEIIJIEKTA HA OCHOBE HEHPO-HEUETKUX MOJIeen
e OOydeHue 1 HaCTpoiKa MapaMeTpoB T’MOPHUIHBIX CUCTEM

o IlpeumymiecTBa 1 00J1aCTH NPUMEHEHUS! HEUPO-HEUETKUX CUCTEM B YIIPaBJICHUU

Tema 4. JkcnepTHBIE CHCTEMbI M MTPEACTABIEHHE 3HAHMI
Conep:xanue TeMbl:

o BO3HMKHOBEHHE U Pa3BUTHUE DKCIEPTHBIX CUCTEM, UX BO3MOKHOCTU U OTPAaHUYCHUS

e ApXHTeKTypa 3KCHEepTHBIX cHCTeM: 0a3a 3HaHUM, MalllMHA BBIBOJIA, [T0JIb30BATEIbCKUN
uHTepdeiic

e Mopnenu npeacTaBIeHNs 3HaHUN B OKCIIEPTHBIX CUCTEMaxX

o [IpoaykunoHHBIE MOJENN: CTPYKTYpa MPaBUII, IPSIMON U OOpaTHBIN BHIBOJ

o Pa3znmnunsa Mex1y 3HaHUSAMH U JaHHBIMU B SKCIIEPTHBIX CHCTEMAX

e Metoap! U3BIE€YEHUS U POPMATH3ALMU YKCIIEPTHBIX 3HAHUMA

o [IpumeHeHne SKCIEPTHBIX CUCTEM B MPOMBIIIJIEHHOCTH U TEXHOJIOTHYECKUX MPOLECCAX

Tema 5. I'eHeTH4YecKHEe AJTOPUTMbI M 3BOJTIOIMOHHbIE METOIbI ONITHMHU3ALUH
Conep:xanue TeMbl:
e Hcropust mosBIEHHS 3BOJIOLMOHHBIX AJITOPUTMOB: 3BOTIOLUOHHAS TEOPUSI U TEHETUYECKOE
HaCJIEIOBAaHUE

. HpI/IHI_[I/IHBI €CTCCTBCHHOI'O 0T60pa B KOHTCKCTC OIITUMU3AILINN
e IlocranoBka u KJ'IaCCI/I(l)I/IKaI_[I/IH 3aa4 OIITUMH3alluK B TCXHHYCCKHUX CHCTEMAX



e CrpyKkTypa 1 OCHOBHBIE OIIEPATOPbl FEHETUYECKOIO aJrOpUTMa

o KonupoBaHue peuieHu, ceaeKkus, CKpeliuBaHue 1 MyTalus

o [lapameTpbl FEeHETUYECKUX AITOPUTMOB U UX BIUSHUE HA CXOJUMOCTh

o IlpakTHueckoe NPpUMEHEHHE FEHETUUECKUX AJITOPUTMOB B ONITUMU3ALIMM CUCTEM YIIPABIICHUS
e ['ubpuaHbIe IBOIIOLUOHHBIE METOABI U MX IPUMEHEHNE B IPOMBILUICHHBIX 33aa4ax

5. METOIUYECKHUE YKA3AHMA 110 ITPEITIOJIABAHHUIO
N OCBOEHUMIO JUCHUIIVIMHBI MOAYJIsA
5.1. VYka3anusi mo oOpraHu3alMd M TPOBEACHUIO JIEKIIMOHHBIX, NMPAKTUYECKUX
(ceMMHApPCKHUX) M JIAa0OpPaTOPHBIX 3aHATHH ¢ NepeyHeM Y4eOHO-MeTOAUYECKOro
o0ecreueHus.

VKazaHusi 10 OpraHM3alld W TPOBEACHUIO JIEKIIMOHHBIX, MPAKTUYECKUX (CEMUHAPCKUX) U
1ab0paTOPHBIX 3aHIATHI C TIEpeYHEM Y4eOHO-METOAMYECKOTO O0ecTieueHust

IIpu paspaborke yueOHbIX mnporpamm 1o @DPI'OC mnokoyieHUs MNpeAnogaraeTcs
UCIIOJIb30BaHUE KPOME TPAJULUOHHBIX (OPM TMpOBENEHUs 3aHATUNH TaKkKe aKTHBHBIE U
uHTepakTHUBHBIE (hopMbL. [Ipu 3TOM CTYIeHTHI IiTy0)e MOHUMAIOT YYeOHBIH MaTepua, naMsTh
TaK)Ke aKIEHTUPYETCs] HAMIPOOJIEMHBIX CUTYaIUsAX, YTO CIIOCOOCTBYET 3aIOMHUHAHUIO Y4€OHOTO
MaTepuaia.

B nporiecce 00yueHmss He00OX0MMO 0OpaiiaTh BHUMaHHE B IEPBYIO OYEPEIb HA TE€ METO/IbI,
IPU KOTOPBIX CIYIIATENd HUACHTUOUIHUPYIOT ceOsi ¢ y4eOHBIM MaTepHalIOM, BKIIIOYAIOTCS B
M3y4aeMylo CUTYallHI0, TOOYKIAI0TCS K aKTUBHBIM JICHCTBUAM, IEPEKUBAIOT COCTOSIHUE ycIexa
U COOTBETCTBEHHO MOTHBHPYIOT CBOE€ NOBeJeHHE. Bcem »TuM TpeOoBaHHMSAM B HamOOIbIIEH
CTETIeHHU OTBEYAIOT UHTEPAKTHUBHBIC METOIbI OOYUCHHUS.

WHTepakTHBHBIE TEKIIMOHHBIE 3aHATHS IIPOBOISTCS B CIEAyOMEH hopme.

1. Jlekuus-oecena

B Ha3BaHHOM BHUJIE 3aHATHI IUIAHUPYETCS TAATIOT C ayJUTOPUEH, 3TO Hauboyee MPoCTOn
CIoco0 HMHIUBUAYAIBHOIO OOIIEHUS, TOCTPOCHHBIH Ha HEMOCPEICTBEHHOM KOHTAaKTe
MIPEToIaBaTeNs U CTyICHTA.

VYyacTtue (BHUMaHME) ClylIaTeNeil B JaHHOW JIEKIMH 00ecleYnBaeTCs IyTeM BOIPOCHO-
OTBETHOM Oecebl ¢ ayauTopuei (ToOCTaHOBKA MTPOOIEMHOTO 3aIaHus).

Brauane nexkuuu u Mo XOJy €€ MpenoAaBaTeNb 3a/aeT CIyIIaTelsM BOIMPOCH HE AJis
KOHTPOJISl YCBOCHHS 3HAHUH, a JIJIsl BRISICHEHHUSI YPOBHS OCBEIOMIICHHOCTH I10 pacCMaTpUBaeMON
npo6ieme. Bompocsl MOTYT OBITH 2IEMEHTAPHBIMHU: JIJIsl TOTO, YTOOBI COCPEAOTOUNUTH BHUMAHUE,
KaK Ha OTAEIBHBIX HIOAHCAX TEMBI, TaK M Ha Tpo0IeMax.

2. Jlekuus ¢ 3J1leMeHTaMu 00pATHOI CBSI3U.

B nanHoM ciyuae moapa3ymeBaeTcs HU3JI0KEHHE y4eOHOro MarepHajia U MCIOJb30BaHUE
3HaHUH M0 CMEXHBIM MpeMeTaM (MEXIpeIMETHbIE CBSA31) WU [0 H3YYEeHHOMY paHee yueOHOMY
Mmatepuaiy. OOpaTHasi CBSI3b YCTaHABIMBAETCS MTOCPEICTBOM OTBETOB CTYACHTOB Ha BOIIPOCHI
npernojiaBaTeNss MO XOAY JEKIMHU. YTOOBI OINpeneluTh OCBEIOMIIEHHOCTh CTYAECHTOB I10
u3JiaraeMoil mpobjeMe, B Hadalle KakKoOro-aTuOo pasjiena JEeKIHH 3aJaloTcs HEoOXOauMbIe
BOIIPOCHI.

Ecmm CTYACHTHBI MPaBUJIBHO OTBCYAKOT Ha BBO)IHI:II71 BOIIPOC, MpErnoagaBaTciib MOXKET
OTPaHUYUTHCS KPATKUM TE€3MCOM WIJIM BBIBOJIOM M MEPEHTH K CIEIYIOEMY BOIIPOCY.

Eciam e OoTBETHI HE yIOBIETBOPSIOT YPOBHIO KEJIA€MBIX 3HAHMM, MPENoJaBaTeib caM
U3JIaraeTnoApoOHBI OTBET, U B KOHIIE OOBSCHEHUs CHOBA 33/1a€T BOIPOC, ONpPENEsis CTeIeHb
YCBOEHHUS y4eOHOT0 MaTepurara.

Ecian oTBETHI BHOBb JIEMOHCTPUPYIOT HM3KHMM YPOBEHb 3HAHWMM CTYJEHTOB — CIIEIYET
M3MEHUTh METOJIMKY MOAaYu yueOHOro MaTepuara.

B ¢opme nexknmu ¢ 3jieMeHTaMH OOpPATHOHM CBSI3M IPOBOJATCS 3aHSATHUS, B KOTOPBIX
HEe00XO0UMO CBSA3ATh YK€ UMEIOUINECs 3HAHUS C U3JIaraéMbIM MaTEepPHAIOM.



3. IIpoexkTHas padora

VY4eOHbI mpolecC, ONUPAIOIIMNCA Ha HCIOJIB30BAHME MHTEPAKTUBHBIX METOJI0B
00y4eHHUs1, OpraHU3yeTCsI C yUeTOM BKJIFOUEHHOCTH B IIPOLIECC IO3HAHUS BCEX CTYIEHTOB IPYIIIbI
0e3 uckmoueHuss. CoBMECTHAs IESTEILHOCTh O3HAYACT, YTO KaXKAbl BHOCUT CBOM OCOOBIH
WHAMBUIYalbHbIM BKJIaA, B Xoie paOOThl MJeT OOMEH 3HaHUSAMM, WUACAMHU, CIIOCOOaMHU
nesaTenbHOCTH. OpraHu3yloTcsi NpOeKTHas paboTa, OCYIIECTBIsETCS paboTa C  HAy4HO-
TEXHUYECKOM [OKyMeHTauued. Takue MeToAbpl OCHOBaHbl HA IPHHLMIAX B3aUMOICHCTBHS,
aKTUBHOCTH 00y4YaeMbIX, OIIOpE Ha FPYMIIOBOM OIBIT, 00s3aTeabHOI 00paTHOii cBsizu. Cozmaercs
cpena o6pa3zoBaTeIbHOI0 OOIIEHNUS, KOTOPAs XapaKTepHU3yeTCsl OTKPBITOCTBIO, B3aUMOJIEHICTBUEM
YYaCTHUKOB, PABEHCTBOM HX apryMEHTOB, HAKOIJIEHUEM COBMECTHOI'O 3HAHUS, BO3MOXHOCTBIO
B3aMMHOM OLICHKH U KOHTPOJIA.

CryneHTsl aenstcs Ha 3...4 Tpynmbl, BEIAETCs 00IIee 3aaHne, HO 33JJal0TCS Pa3InIHbBIC
BapUaHTbl pELICHHUs 3aJaud, Kaxaas TIpyNnna aHaJIU3UPYeT NPEUIOKEHHOE pELICHHE,
KOPPEKTUpPYET €ro M 3allMIIAeT Mepes CTyJAeHTamu Jpyrux noarpynm. [Ipemonasatens
BBINOJIHAET POJIb PELEH3EHTAa. 3a/JlaHue JKeNaTelbHO (OPMHPOBATH HAa OCHOBE CHUTYaluil,
KOTOPBIE pacCMaTPUBAIKCH MPH MPOBEACHWU HECKOJIBKHUX 3aHATHHA B akTUBHOU (opme. [Ipu
IIPOBEICHUN TaKUX 3aHATUH IIpernojaBaTellb JODKEH OOBSCHUTh CTYJIEHTaM 3HaueHHe
KOMIIETEHTHOCTHOTO TIOX0/1a 7151 (JOPMHUPOBAHUSI COBPEMEHHOTO CIICIIUAINCTA, CHOPMHUPOBATH
OCHOBHBIE KOMIIETEHIIUY MTOCIEUAIBHOCTH U [TOKA3aTh IIyTH UX OCBOCHMUS.

4. Kommiekc ceMUHAPCKHUX M J1a00PATOPHBIX padoT

Benymmii npenogaBarens BMECTe ¢ HOBBIMU 3HAHHMSIMHA BEIET YYaCTHHKOB OOyUYEHHS K
CaMOCTOSITEJIbHOMY IOMCKY. AKTHBHOCTh IpernojaBareis YCTyNaeT MeCTO aKTUBHOCTH
CTYJEHTOB, €ro 3aJauell CTAHOBUTCS CO3JaHUE YCIOBUN JUId X MHULMATUBEL. [IpenongaBaTens
OTKa3bIBAaeTCAd OT pPOJM CBOEOOpa3sHOro (QuIbTpa, MpPOIyCKarollero udepe3 ceds ydeOHyIo
nH(pOpPMaLIMIO, W BBIIOJIHSAET (QYHKIUIO IOMOIIHMKAa B paboTe, OJHOTO M3 HCTOYHUKOB
uHpOpMalnu.

CryneHTaM BbLIAETCS CIIUCOK TEM MTPaKTUYECKUX/CEMUHAPCKUX 3aHATHH. Kaxx1p1ii cTyeHT
TOTOBUT OTYET C IEMEHTAMHU aHaJIM3a JUTePaTypPHBbIX HCTOUHUKOB N3y4aeMON pOOIEeMBI.

[IpomexyTouHas arTecTalysi CTYIAEHTOB IOAPA3JENAeTCs Ha 3a4eTHYI0, MMEHYEMYIO
3aUETHOW HEJNENeH, U DK3aMEHAIMOHHYIO CECCUIO. 3a4eThl CHAIOTCS B TEUEHUE OJHOM HENENn
nepeJ 3K3aMeHalmoHHOM ceccuel. [Ipo1omKNTEeNbHOCTh SK3aMEHAIIMOHHBIX ceccul (a UX JBE:
3UMHSS M JIETHAS) B y4eOHOM TO/ly yCTaHaBIMBaeTcs ['occTanIapToOM.

5.2. Yka3zaHus 1Ji51 00y4ar0IMXCcs 0 OCBOEHHIO JUCIHUIIMHBI (MOAYJI10)

I'maBHasi 3agaya caMoOCTOAITEIbHOH PadOTBI CTYIEHTOB — pa3BUTHE YMEHHS
npuoOpeTaTh Hay4YHbIe 3HAHUS ITyTEM JIMYHBIX TOMCKOB, (POPMHUPOBAHNE AKTUBHOT'O HHTEpECa U
BKyCa K TBOPUYECKOMY, CAMOCTOSITEIbHOMY IIOJIXOy B yUeOHOU U MpaKkTUyeckoi padoTe.

CamocrodrenbHas paboTa CTy/JIeHTa HaIllpaBIIsieTcsl HacTosIel pabouel mporpaMMoi.

OcCHOBBIBasiCh Ha  JIGKIIMOHHOM  MaTepualle, pe3ysibTaTaxX, TOJIY4YeHHBIX TpH
CaMOCTOSITENTbHON paboTe, CTYICHT BBIMOJIHSAET pedepart.

[TpumepHnsIiit 06beM pedepata — 10...15 cTp.

Odopmnennas paboTta MpeCTaBIseTCs Ha PELIEH3UI0 U MPH MOIYYESHUHN TOJIOKUTEIbHON
PEIIEH3UN CTYACHT BBITOJTHSIET 3alUTy PaOOTHI.

KypcoBast paboTa 1 KypcoBoi IPOEKT M0 JaHHOM JUCHUIUIMHE HE PEAyCMOTPEHBI.

Taouuna 4 — Coaep:xkanue caMOCTOATEIbHOH Pad0Thl 00y4al0IIUXCS

Kon-
Bomnpocsl, BEBIHOCHUMBIE HAa CAMOCTOSITETEHOE U3YUEHUE BO dopma paboThI
4acoB
Tema 1 - HelipoHHble ceTu U HEHPOCETEBBIE CUCTEMBI 8 BueayauropHas, wu3ydyeHue
yHpaBJICHHUs y4eOHbIX Toco0uit
Tema 2 - Heuérkas JIOTHKA M HEUSTKHE CHUCTEMBI YITPaBICHUS 8 BueayautopHas, uzyueHue




y4eOHBIX TOCOOMH
Tema 3 - Helipo-HeuéTkue Mozie U THOPUIHBIE 8 BueaynuropHas, usydeHue
HMHTEJUIEKTyaJIbHbIE CUCTEMBI y4eOHBIX TOCOOMI
Tema 4 - DkcriepTHBIE CUCTEMBI U IIPEACTABICHUE 3HAHUH 8 BueaynuropHas, usydeHue
y4eOHBIX OCOOMI
Tema S - 'eneTnyecKue aaropuTMbl U 3BOIIOIUOHHEIE 8 BueaynuropHas, usydeHue
METO/IbI ONTUMHU3ALUN y4eOHBIX TOCOOMI

5.3. Buabl 1 (popMbI MMCbMEHHBIX PadoT, MPeIyCMOTPEHHBIX NMPU OCBOEHHUU JUCIHUIIMHBI
(MoayJis1), BBINOJIHSIEMbIE 00y4AIOIMMHUCSH CAMOCTOSITEIbHO

Kpurepuu BricTaBieHus oueHOK 3a pedepatsl chopmynupoBanbl B ®OCax. 3aech TpUBOIITCS
TpeboBaHUs K 0POPMIICHHIO PAOOTHI.

OO0mue TpedoBanus opopmienus pedepara

VYka3zanable pabOTHI BBITIOTHSIOTCSA HA JUCTax mucuel Oymaru ¢opmara A-4 B MicrosoftWord;
o0beMm: 5-15 crpanun TekcTa A otyeta. Pazmep mpudra — 14; unrepsan — 1,5; ¢ Hymepauuen cTpaHuil
CBEPXY CTpPaHMIIbI IOCEPENHE, a03alHbIN OTCTYI HA PAaCCTOSHUU 2,25 CM OT JIEBOM IPaHMIIbI MOJIS.

Bce dhopmynbl, enuHUIBI H3MEpEHUH, pacueThl IPUBOAITCA U BeayTcs B cucteme CU.

[Tpu opopmiernn paboThl COOITIOTAIOTCS MOJIS:

JIEBOE — 25 MM;

npasoe — 10 MMm;

HIKkHee — 20 MM;

BepxHee — 20 MM.

Od¢opmiienue TadanI:

1. Tabmuipl TPUMEHSIOT IS JTydlled HarJISIHOCTH U yI00CTBa CpaBHEHHsI MOKa3aTelneH.
Haspanne Ta6J'II/IHI:I, npu €ro Hajlu4duu, JOJDKHO OTpaXaTb €€ COACpKaHUC, OBITH TOYHBIM,
KkpaTkuM. HazBaHue TaOnuIlbl clieayeT moMenaTh HaJl TabnuIei cieBa, 6e3 ab3aifHoro OTCTymna B
OJIHY CTPOKY C €€ HOMEPOM 4Yepe3 THPE.

2. Ilpun mepeHoce yactu TaONMUIBl Ha3BaHWE IMOMEIIAIOT TOJBKO HAJ IMEPBOM YaCThHIO
Ta0JINILIbI, HUKHIOI TOPU30HTANIbHYIO YEPTY, OTPaHUYMBAIOLIYIO Ta0JIUIly, HE IPOBOJSIT.

3. Tabnuiry cnemyet pacroiarath B OTUYETE HEMOCPEIACTBEHHO MOCIE TEKCTa, B KOTOPOM OHA
YIIOMUHAETCS BIIEPBBIC, WM HA CIEAYIOIICH CTpaHHUIIE.

4. Ha Bce TabnuIisl JOHKHBI OBITH CCHUIKH B pedepare. [Ipu cepike crieayer mucaTh CIOBO
«Tabnuia» ¢ ykasaHHUEM ee HoMepa.

Odopmiienne wIOCTpaNUii:

1. NMnmoctpanuu (4epTexu, rpaduku, CXeMbl, KOMIIBIOTEPHBIE pacledyaTky, AHarpaMMel,
(OTOCHUMKH) CleAyeT pacmojiaraTb HEMOCPEACTBEHHO TI0Ci€ TEeKCTa, B KOTOPOM OHHU
YIOMHUHAIOTCS BIEPBBIC, UM HA CIEAYIOIIEH CTpaHHUIIe.

2. I/IJ’IJ’IIOCTpaHI/II/I MOTYT OLITH B KOMIIBIOTEPHOM HCITIOJIHEHUH, B TOM YUCJIC U LIBETHBIC.

3. Ha Bce wutroCTpaliuu AOJKHBI OBITh JaHBI CCHUTKU B pedepare.

4. Unmroctpanuy, 3a HCKIIOYEHHEM WIUIIOCTPALUK TMPWIOKEHUH, ClelyeT HyMepoBaTh
apa0bckuMu 1udpamMu CKBO3HOM HyMeparuei.

5. Ecom pucynok oawH, To oH oOo3HadaeTcsi «PucyHok 1». CI0oBO «pHUCYHOK» U €r0
HaMMEHOBAHME PACIIONAralT MOCEPEANHE CTPOKH.

6. JlomyckaeTcsa HyMepoBaTh WIUTIOCTpAllMU B MpeAenax paszaeia. B aToM ciydae Homep
WJUTFOCTPAIIMM COCTOUT M3 HOMEpa pa3fiesia U MOPsIKOBOTO HOMEPA WILTIOCTPALIMH, Pa3AeIeHHbIX
toukoil. Hampumep, Pucynok 1.1.

7. I/IHHIOCTpaLII/II/I, npu HCOGXOI[I/IMOCTI/I, MOTYT UMCTb HAMMCHOBAHUC U MOSACHUTCIILHBIC
naHHble (MOAPUCYHOUHBIM TekcT). CnoBo «PucyHOK» M HauMEHOBaHHME IOMEHIAIOT IOCIe
MOSICHUTENIbHBIX JTAaHHBIX M PacrojiaraioT ciexyromum obpazom: Pucynok 1 — Cxema KapTbl
caifra.
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8. MmmrocTpanuu KaXkJI0ro MPUIIOKEHHsT 0003HAYAIOT OTACIBHOW HyMepanuen apaObCcKkumMu
nudpamu ¢ nodasneHneM nepes uudpoit odo3Havenus npuinoxkenus. Hanpumep, PucyHok A.3.

9. Ilpu ccpuiKax Ha WIUTFOCTPALIMU CIEAYET IMUCATh «... B COOTBETCTBUH C PUCYHKOM 2» IpH
CKBO3HOM HyMEpalud U «... B COOTBETCTBHUM C PUCYHKOM 1.2» mpu Hymepauuu B Ipenaenax
paszena.

IIpunoxenus:

1. Ipunoxxenue opopMIIAIOT KaK MPOIOJHKEHUE JAHHOTO JOKYMEHTA Ha IOCTIEAYIOLINX €ro
JIMCTaX WIH BBIIYCKAIOT B BUJIE CAMOCTOSITENIBHOTO IOKYMEHTA.

2. B TekcTe MOKyMEHTa Ha BCE MPUIIOKEHUS TOJIKHBI OBITh JaHBI CChUIKH. [IpunoxeHus
pacrnojararoT B MOPSIIKE CChIJIOK HAa HMX B TEKCTE JOKYMEHTA, 3a UCKIIOYEHHEM CIIPAaBOYHOIO
npuiioxxenus «bubnuorpadusy, KOTOpoe pacnoiaaraT NOCIEIHUM.

3. Kaxpnoe npuioxeHue cielyeT HauyuMHaThb ¢ HOBOM CTpaHUIIbl C YKa3aHUEM HaBEpXY
nocepeAniHe cTpaHulibl cioBa «[Ipunoxkenuey, ero 0003HaYeHUs U CTEIICHH.

4. IlpunoxeHue JIOJKHO MMETh 3arojoBOK, KOTOPBIM 3allMChIBAIOT CHUMMETPUYHO
OTHOCHUTEIILHO TEKCTa C MPONMUCHON OYKBBI OTJEIBHON CTPOKOM.

5. Ilpunoxxenust 0603HaYaIOT 3arJIaBHBIMU OYKBaMM PyCCKoOro andaBuTa, HAYMHAs C A, 3a
UCKITIOYEHHEM OYKB E, 3, P'I, 0, 4, b, bl, b. ITocne cnoBa «lIpunoxxenue» cuenyer OykBa,
0003HaYa0Ias ero MOCIeI0BaATEIIbHOCTD.

6. Jlomyckaercss 00O3HAUYCHHWE TIPUIIOKEHUI OyKBaMH JIaTMHCKOrO andaBuTa, 3a
uckioueHnem Oyks [ u O.

7. B ciydae TOJHOTO HCHOJB30BaHUS OYKB PYCCKOTO W JIATUHCKOTO ai(aBUTOB
JoIycKaeTcsi 0003Ha4aTh MPUIIOKEHUS apaOCKUMU ITUbpaMH.

8. Ecnu B 10KyMEHTE OHO NpUJIOKEHUE, 0HO 0003HavaeTcs «lIpunoxenue Ay.

9. TekcT Kaxa0ro MPUIOKEHUS, IPU HEOOXOAUMOCTH, MOXKET OBITh pa3/ielieH Ha pa3felbl,
I0/Ipa3/IeIibl, MYHKTHI, HOJIYHKTbI, KOTOPbIE HYMEPYIOT B Ipeeiax Kaxaoro npuioxenus. [lepen
HOMEPOM CTAaBUTCSI 0003HAYEHUE 3TOTO MPUIIOKEHUS.

10.ITpunoxkeHns AOHKHBI MMETh OOIIYI0 C OCTalbHOW YacThblO JOKYMEHTa CKBO3HYIO
HyMEpaIuio CTpaHull.

IIpeacrasiennue.
PaGota gomkHa OBITH IPECTaBICHA B IBYX BH/AAX: IEYATHOM U DJIEKTPOHHOM.

6. OBPA3OBATEJIBHBIE U UTH®OPMAILIMOHHBIE TEXHOJIOI'HU
[Ipu peanuzauuu pazIUYHBIX BUJOB Yy4yeOHOW paboOThl MO JUCHMILUIMHE MOTYT
HCIOJIb30BATHCANIEKTPOHHOE 00YUEHHE U JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.

6.1. O0pa3oBareJibHbIE TEXHOJIOTUH
NuTepakTUBHBIX 3aHATHIH (25%)

Ne Dopmuvl Onucanue

1. | Paboma c Microsoft Iloozomoexa npezenmayutl doxnados 8 PowerPoint
PowerPoint

2. | Humepuem. Iouck Ilposedenue camocmosmenvbHo2o noucka uHgopmayuu no
ungopmayuu no meme. memam OUCYUNTUHBL C UCNONIb30BAHUEM UHIMEPHEM-PECYPCO8.

Y4eOHbIe 3aHATHS 110 TUCITUTUTMHE MOTYT IPOBOJUTRLCS C MPUMEHEHUEM WH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHBIX CETEH TMpH OMOCpPEIOBaHHOM (Ha PACCTOSHUU) WHTEPAKTHUBHOM
B3aMMOJICHCTBUU OOYYAIOIIMXCS W MpenoaaBaTessi B pekumax on-line B ¢popMax: BHICO-JICKIINH,
JeKIUH-TIPEe3CHTAINH, BHJICOKOH(pEPEHIIMH, cobeceoBaHusl B pexuMe uyar, Qopyma, dara,
BBITIOJTHEHUS BUPTYATbHBIX IPAKTHUCCKUX W/WIIH JTA0OPATOPHBIX paboT U JIp.

MakcumanbpHBIi 00BEM 3aHATHH OOYydYaroIIerocss C TMPUMEHEHHEM DJIEKTPOHHBIX



00pa30BaTeNbHBIX TEXHOJIIOTUN HE TOJKEH MpeBbImaTh 25%.

Tab6umnna S — O6pa3oBaTe/ibHbIC TEXHOJIOTHH, HCIIOJIb3yeMble P PeaJin3auuu Y4eOHbIX 3aHATHI

Pa3pnen, Tema ®opma y4eOHOro 3aHsATHUs
JTUCUHUIITUHBI (MOYJIs1) Jlexuust | Ilpaktuueckoe 3ausarue, | Jlaboparopnas
CEMUHAp paborta
Tema 1 - Heliponnsie ceTu u O0630pHas | @ponmanvusviii onpoc, | He
HCﬁpOCGTCBI)Ie CUCTCMBbI YIIPABJICHHUA JICKIUA 8bINOJIHCHUE IPEeaYCMOTPEHO
NPAKMUYECKUX 3a0aHUll
Tema 2 - Heuérkas noruka u HeueTKue Jleknusa- | @ponmansvuuiil onpoc, He
CUCTCMBI YIIPABJICHUA IUAJIOr | 6bINOJIHEHUE [IPEAYCMOTPEHO
NPAKMUYECKUX 3a0aHULL
Tema 3 - Helipo-Heu€Tkue Moienu U Jlexuusi- | @ponmanvuwiil onpoc, He
FI/I6pI/II[HI)Ie HUHTCIJICKTYaJIbHBIC CUCTCMbL auaior 8bINOJIHECHUE Hpe,HYCMOTpeHO
NPAKMUYECKUX 3a0aHUll
Tema 4 - DxcniepTHbBIE CUCTEMBI U Jlexuusi- | @ponmanvhuwiil onpoc, He
TPE/ICTaBIICHUE 3HAHUI auanor B8bINOJIHEHUE MIPELYCMOTPEHO
NPAKMUYECKUX 3a0aHUl
Tema 5 - ['eHeTHUECKHE ANTOPUTMEI U Jleknusa- | @poumanvuoulil onpoc, He
3BOJIIOIUOHHBIC METOAbI OIITUMU3AITUN JHaiaor BblNOJIHEHUE Hpe,ZIYCMOTpeHO
NPAKmMuyecKux 3a0anuil

6.2. UndopmanmoHHble TEXHOJIOTUH

Jlnst onepaTtuBHOrO 0oOMeHa WHGOpPMAIMEH, MOJyYeHUs 3aJaHUN M BBICTABJICHHS OLIEHOK
LIMPOKO UCIIONIB3YETCs MJIEKTPOHHAS [104Ta IIPENOAAaBaTEIs.
Nurtepner u IT TexHOMOrMN MUPOKO UCIOIB3YIOTCS IIPH MOATOTOBKE JIEKLUMI, IPE3CHTALIAMN,
KeHNc-3alaHui U TIp.
[Ipu peanuzanuu pa3iavuHbIX BHIOB y4eOHOM M BHEyuyeOHOW paboThl HCHOJIB3YIOTCS
creayromye WH(GOpPMAIMOHHbIE TEXHOJOIMU: BHUpTyasbHas oOywaromas cpefa (WIM cUCTeMa
ynpasieHuss odyuenneM LMS Moodle) nnum unHble MH(OpPMalMOHHBIE CUCTEMBI, CEPBHUCHI U

MCCCCHIKCPHI.

6.3.1. [IporpamMHoOe o0ecnieyeHmne

HanmenoBaHue IMpOrpaMMHOTO

Hasnauenue
oOecrnieyeHus
MathCad 14 | Cuctema KOMIbIOTEPHOH aareOpsl U3 Kiacca CUCTEM
aBTOMATHU3HPOBAHHOTO MTPOEKTUPOBAHMS,
OpPHEHTUPOBAHHAS Ha MOATOTOBKY MHTEPAKTHUBHBIX
JIOKYMEHTOB C BBIYMCIEHUSIMHU U BU3yaJIbHBIM
COIIPOBOXKICHUEM
Moodle | O6pa3zoBatenbhblii nopran ®I'BOY BO «AT'Y»
Mozilla FireFox | bpayzep
Microsoft Office 2013,

IT
Microsoft Office Project 2013, aKeT OpUCHBIX MPOrpaMm

Microsoft Office Visio 2013

7-zip | ApXuBaTop

Microsoft Windows 7 Professional | Oneparimonnas cuctema

KOMPAS-3D V13

Co3naHue TpeXMEpPHBIX aCCOIMATUBHBIX MOJAEIIEH
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OTJIEIbHBIX 3JIEMEHTOB U COOPHBIX KOHCTPYKLUN U3 HUX

Google Chrome | Bpay3sep

OpenOffice | ITaket oduCHBIX MpoOrpaMm

Opera | bpay3sep

Paint .NET | PactpoBslii rpaduueckuii pegaktop

Scilab | [TakeT mpuUKIaAHBIX MATEMATHYECKUX MPOTPaMM

Sofa Stats | [IporpammuOe oOecrieueHre AJisi CTATHCTUKH, aHAIHM3a |
OTYETHOCTH

VirtualBox | [TporpamMMHBIi TPOAYKT BUPTYaTH3AIHUN OMIEPATUOHHBIX
CUCTEM

VLC Player | MeauanpourpsiBaTeib

VMware (Player) | [IporpaMMHbIi IpOAYKT BUPTYaTH3aIUU ONEPALIMOHHBIX
CUCTEM

WinDjView | [Iporpamma miist mpocmoTtpa (aiinos B popmare DIV u
DjVu

Maple 18 | Cucrema KOMIBIOTEPHON aJIreOpsl

MATLAB R2014a | [TakeT npuKkiIaaHbIX IpOrpamMM JIJIsl pELIEHUS 3aaa4
TEXHUYECKUX BBIYMCICHUMN

[Tnardopma nuctaniuonHoro | BuptyanpHas oOyyarornias cpena
o6yuenust LMS Moodle

6.3.2. CoBpeMeHHbIe Npo(eccHOHAIBHBIE 0a3bl JAHHBIX U HH(OPMaIlMOHHbIE CIIPABOYHbIE
CHCTEeMbI

1. Dnextponnsii karamor Hayunoit oubnmorexu AI'Y na 6aze MARK SQL HITO «Uudopm-
cucrem»: https:/library.asu.edu.ru.

2. DnekTpoHHas OUOIMOTEKa «ACTpaxaHCKUN IOCyAapCTBEHHBIH YHUBEPCUTET» COOCTBEHHOM
resepauuu Ha sekTpoHHo# miatgopme OO0 «bBUBJIMOTEX»: https://biblio.asu.edu.ru.

3. DnexTponHbii kKatanor «Hayunsie sxypHansl AI'Y»: http://journal.asu.edu.ru/.

4. YHuBepcaJlibHas  CIPaBOYHO-WUH(OpPMAIMOHHAss  TOJHOTEKCTOBas ~ 0a3a  JIaHHBIX
nepuoandeckux uznanuit OO0 «MIBUCy: http://dlib.eastview.com/

5. DnekrponHo-OMONMMoTEeYHAs cucteMa elibrary. http://elibrary.ru

6. CrnpaBouHnas npaBoBas cuctema Koncynerantllmtoc: http://www.consultant.ru

7. NudopmannonHo-npaBoBoe odecneuenue «Cucrema TAPAHT»: http://garant-astrakhan.ru

7. ®OHJ OLEHOYHBIX CPEACTB /Il HPOBEJIEHUSA TEKYIIETO
KOHTPOJISI 1 TIPOMEKYTOUYHOM ATTECTAIOWU MO JUCLMILIMHE
(MOJTY.JTIO)

7.1. IlacnopT GoHAA OLIEHOYHBIX CPEACTB
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http://garant-astrakhan.ru/

[Ipu npoBeneHnN TEKYIIEro KOHTPOJISI U IPOMEXYTOUHOM aTTeCTally 110 AUCUUILIMHE (MOJLYJIIO)
«CoOBpeMEHHbBIE CHUCTEMBl aBTOMATU3HPOBAHHOIO IPOEKTUPOBAHUS DJIEKTPOHHBIX  YCTPOMCTB»
npoBepseTcs: CHOPMHUPOBAHHOCTD Y 00YYAIOIIMXCsl KOMIIETESHIIMN, YKa3aHHBIX B pa3jese 3 HacTosen
MIPOrpaMMBbL. TAaTHOCTH (POPMHUPOBAHUS JaHHBIX KOMIIETEHIIUN B IPOIIECCe OCBOEHUS 00pa30BaTeNIbHOIM
IIPOrpaMMbl OINPEAEIAETCS MOCIE0BATEIbHBIM OCBOEHUEM JUCHUIUIMH (MOJYyJIEH) U MPOXOKJIECHUEM
MPaKTUK, a B MPOIECCe OCBOCHUS ITUCHUILUIMHBI (MOIYJ) — TOCIEIOBATENLHBIM JOCTHKEHUEM
PE3YIBTATOB OCBOCHHS COICPKATEIHHO CBSI3aHHBIX MEXIy COOOH pa3JesioB, TEM.

Tabmmna 6 — CooTBercTBHE pa3feoB, TeM IMCHUILIMHBI (MOAYJs), pe3yJbTATOB 00y4eHHUsi
10 JUCHUILIHHE (MOAYJII0) U OLICHOYHBIX CPEACTB

Kon
HanmenoBanue
o KOHTPOIUPYEMO
Kontponupyemsiii paznen, Tema TUCIUIUTUHBI (MOJTYJIs) i OLIEHOYHOTO
cpencrBa
KOMIIETEHLIUU

Tema 1 - HeiipoHHbIe ceTU U HEHPOCETEBBIE CHCTEMBI

p P IIK-1 Ormpoc
yIpaBJICHUS
Tema 2 - Heuérkas J0ruka 1 HEYETKHUE CHCTEMBI YIIPaBICHHUS IIK-1 Ompoc
Tema 3 - Helipo-HeuéTkue MO U THOPHTHbIE IK-1 Onpoc
MHTEJJICKTYAJIbHBIE CHCTEMBI P
Tema 4 - DxcriepTHBIE CUCTEMBI U NIPEICTABICHNE 3HAHUH IIK-1 Ormpoc
Tema S - ['eHeTHYECKHE ANTOPUTMBI U 3BOJIOLIMOHHBIE METOABI TIK-1 Ompoc
ONTUMH3ALUHI P

7.2. Onucanue mokasartesjeil 1 KPUTEPHEB OLECHMBAHWS KOMIICTCHUMH, ONHMCAHUE IIKAJ
OLICHUBAHMSA
Tab6umna 7 — Iloka3aTe/n ONeHNBAHUS Pe3yJIbTATOB 00y4YeHHs B BH/Ie 3HAHUI

[Ixana
Kpurepun onienuBanus
OLICHUBAHUs
JEMOHCTpPUpPYET TIIyOOKOoe 3HaHHE TEOPEeTUYECKOro MaTepuana, YMEHHue
5 000CHOBAHHO U3JaraTb CBOM MBICIIH 11O 00CYKAaeMbIM BOIIPOCAaM, CIOCOOHOCTh
«OTIMYHO» | ITOJIHO, IPaBUJIBHO M apryMEHTUPOBAHHO OTBEYaTh HA BOIPOCHI, NPUBOIUTH
IPUMEPBI
4 JEMOHCTPUPYET 3HAHUE TEOPETUYECKOIO MaTepuayia, €ro I0CIEeJ0BaTEIbHOE
«OpOmoy U3JI0’KEHUE, CIOCOOHOCTH PUBOIUTH IPUMEPHI, IOMTYCKAET €AUHUYHbIE OIINOKH,
UCIIPaBJIsiEMBbIE I10CIIE 3aMEUaHUs IPENoAaBaTeNs
3 JEMOHCTPHUPYET HEMOJIHOE, (hparMEeHTapHOE 3HAHUE TEOPETUUECKOT0 MaTepHara,
P —— Tpebyroliee HaBOJAIIMX BOMPOCOB MPENoAaBaTeis, JOMYCKAET CYIECTBEHHbIE
TeNBHOY OIIMOKM B €ro U3JI0KEHUHU, 3aTPyJIHSETCS B TMPUBEICHUM MPUMEPOB U
(opMyIHPOBKE BHIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHbIE MPOOesbl B 3HAHUU TEOPETUYECKOT0 MaTepHara,
«HEYJIOBJIETBO | HE CIIOCOOEH €ro M3JI0KUTh U OTBETUTH HA HaBOJAIIME BOIPOCHI MTPEIoiaBaTels,
PUTEIBHO» | HE MOYKET IPUBECTH NIPUMEPBI

Tab6auna 8 — Iloka3aTe/iu OLleHUBAHUS Pe3yJIbTATOB 00yUeHHs B BH/Ie YMEHUI M BJIaJeHHl

Ixamna
Kpurepuu oniennBanus
OIlCHUBaHUA
5 JEMOHCTPHUPYET CIOCOOHOCTh MPHUMEHSTHh 3HAHHE TEOPETHUYECKOTO MaTepuasa
COTIIHOY NP BBITIOJTHEHUH 3aJJaHUI, TTOCIEA0BATEIbHO U IPABUIIBHO BBITIOJIHACT 3aJaHN4,
yMeeT 000CHOBAaHHO U3JIaraTh CBOM MBICIIU U JIeTIaTh HEOOXOIMMBIE BBIBOBI
4 JIEMOHCTPHPYET CIMOCOOHOCTh MPHUMEHSITh 3HAHHE TEOPETHUECKOr0 MaTepHhayia
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OLICHHWBAaHNW

HIkana
Kpurepun onieHnBanus

«XOpoHio» ITPpX BBIITOJIHCHUH BaﬂaHHﬁ, IIOCJICA0BATEIbHO U IIPAaBUJIBHO BBIIIOJIHACT 3a1aHuUs,
yMEET 000CHOBAHHO H3J1araTh CBOHM MBICIIH H J€J1aTh HGOGXOI[I/IMBIG BBIBOJHbI,
A0ITyCKaeT CIANHUYHBIC OH_II/I6KI/I, HCITPABIISIEMBIC I10CJIC 3aMcUYaHuA

penoaaBaTesis
3 JEMOHCTPUPYET OTHAEIbHBIC, HECUCTEMATU3UPOBAHHBIC HABBIKU, HCIBITBIBACT
«YIOBJIETBOPH | 3aTPy/JHEHUS] M JONYCKaeT OMIMOKHM TNPH BBHITOJHEHUM 3aJaHHUH, BBIIOIHIET
TEJILHO» 3aJlaHKe I10 [10JICKa3Ke NpenojaBaresis, 3aTpyAHsAeTcsl B JOPMYJIHPOBKE BBIBOJOB
2 HE CITOCOOEH MPABUWIILHO BBIMOJHUTH 33/1aHUS
«HEYIOBJIETBO
PUTEIBHO»

7.3. KOHTpOJ’IbHI)Ie 3alaHUd U HHbIEC MaTEepHUaJIbl, H606X0)]]/IMLIe AJIsI OUEHKHU PE3YyJbTaTOB

00yuyeHusi 10 TUCHMILINHE (MOIYJIIO)

IIpumepHBbIe BONPOCHI IJI1 YCTHOI'O ONPoOca

Bompocsi o teme 1. HelipoHHble ceTu 1 HEUPOCETEBBIE CUCTEMBI YIIPABICHUS

Onumure MaTeEMaTUYECKYIO MOJIENb UCKYCCTBEHHOr0 HelipoHa. Kakuiie OCHOBHbBIE KOMITOHEHTHI
BXOJAT B €TI0 CTPYKTYpY?

KaxoBbl npUHLIMIIHATBHBIE PA3IUYMS MEXKIY OJHOCIONHBIM IEPCENTPOHOM U MHOTOCIIONHBIMU
HEHPOHHBIMU CETAMU?

OObscHUTE OCHOBHBIE ATarbl 00paOOTKU JAHHBIX B HEHPOCETEBBIX CUCTEMAX YIIPaBJICHUS
TE€XHOJIOTUYECKUMH ITPOLIECCaMHU.

Kaxue npeumyiiectsa 1aet npuMeHeHne HepoHHbIX ceteil B cTpykType ACYTII o
CPaBHEHHUIO C TPAJIULMOHHBIMU METOAAMHM YIIPABICHUSA?

BOHpOCBI o Teme 2. Heu€Tkas moruka 1 HEUETKHUE CHCTEMBbI YHpaBJICHUA

CdopmynupyiiTe OCHOBHbBIE MOHATHS HEYETKOM JIOTUKH. UeM HeYeTKoe MHOKECTBO OTIMYAETCS
OT KJIACCUYECKOI'0 MHOKECTBa?

Onummre MeTopl GOopMHUPOBaHUS PYHKIMHM MPUHAJIEKHOCTH B HEUETKUX CUCTEMaX.
[IpuBenuTe mpUMepbl pa3IMYHBIX TUIOB (QYHKIIHH.

OO0bsacHUTE CTPYKTYpy Oa3bl MpaBUJl B HEUETKUX cucTeMax ynpasieHus. Kak hopmynupyrores
HeueTkue npasuia tuna «ECJIN-TO»?

B ueM 3akmrouaroTcs pazinuus MeXy aaropuTMaMy HeueTkoro BeiBoga Mamaanu u Cyreno?

Bompocsr o Teme 3. Helipo-HeuéTkue Moienu U THOPUAHBIC CHCTEMBI

9. OO6ocHyliTe HEOOXOIMMOCTb CO3/1aHUs HeHpo-HeueTkux Mojeneil. Kakue npobiems! pemaer
00BbeIMHEHNE HEMPOHHBIX ceTel U HEYETKOM JTOTUKU?

10. OnummuTe apXuTeKTypy aJanTUBHOM Helpo-HeueTkol cuctemsbl BoiBoja (ANFIS). Kakue crion
BXOJIAIT B €€ CTPYKTYpPY?

11. O6bsicHUTE CIIOCOOBI CHHTE3a CUCTEM UCKYCCTBEHHOT'O MHTEIJIEKTa Ha OCHOBE HEMPO-HEUETKUX
MOJEJICH U1l pEeLICHHs 3a1a4 YIIPABIICHUS.

12. Kakue MeTopl 00y4eHHs UCTIONB3YIOTCS 7Sl HACTPOMKH MapaMeTpOB THOPUIHBIX HEUPO-
HEYETKUX CUCTEM?
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Bomnpocsl 1o TeMe 4. DKCriepTHBIE CUCTEMBI U TIPEACTaBICHUE 3HAHUI

13. OnumuTe OCHOBHBIC KOMIIOHEHTHI apXUTEKTYPBI IKCIIEPTHBIX cucteM. Kakue GpyHkumnu
BBIITOJIHSET KaXAbli KOMIIOHEHT?

14. KakoBbI NPUHIMITHAIIBHBIC PA3TUYUS MEXK]Ty 3HAHUSIMU U IAHHBIMU B SKCHEPTHBIX cUcTeMax?

15. O0bscHUTE CTPYKTYPY MPOAYKIIMOHHBIX IPABUJI B OKCIEPTHBIX cucTeMax. [IpuBenute
MIPUMEPHI PABUIT JJIsl KOHKPETHOM MPEIMETHOW 00JIacTH.

16. CpaBHHUTE NPSMO U OOpATHBIN AJITOPUTMBI BEIBO/IA B OKCIIEPTHBIX CUCTEMaX. B Kakux ciydasx
MIPUMEHSETCS KaXAbIA U3 HUX?

BOHpOCBI o TeMe 5. I'eHeTnUecKkue AJIT'OPUTMBI U 3BOJIFONIMOHHBIC METO/IbI

17. O6bacHUTE OMOTOrUYECKHE OCHOBBI TEHETUUECKUX aIrOpUTMOB. Kak nmpuHIMIIBI
€CTECTBEHHOTO 0TOOpa MPUMEHSIOTCS B 3a7jadax ONTUMHU3AIH?

18. OnuiuTe OCHOBHBIE OIIEPATOPBl TEHETUUYECKOI'0 AJIFOPUTMA: CEJIEKIUIO0, CKPEILIUBAaHUE U
myTtauuio. Kakosa posb kaxaoro omnepatopa?

19. Kak ocyiecTBiseTcss KOIMpOBaHUE PEeLIeHUH B reHeThYeckux anroputmax? Ilpuseanre
MIPUMEPHI Pa3IMYHBIX CIOCOOOB KOJIMPOBAHUSI.

20. IIpoananuzupyiite 06JaCTH NPAKTUYECKOTO MPUMEHEHHS FTeHETUYECKUX aJTOPUTMOB B
ONITUMH3AIMH TAPAMETPOB CUCTEM YIIPABIICHHS TEXHOJIOTUIECKUMH TPOLIECCAMHU.

HpnMeprle TEMbI 1JI JOKJIAA0B CTYICHTOB HA CEMUHAPCKHUX 3aHATHAX

1. HpI/IMeHeHHe CBCPTOYHBIX HeﬁPOHHbIX ceTell B CHCTEMAaX TEXHUYECKOI0 3peHusA 1JIsA
HpOMLIIHHeHHOﬁ aBTOMaAaTHU3alMM

PaccmoTtpenue apxutektypbl CNN, ocobeHHOCTeH 00paboTkK n300paskeHuil, IpUMEHEeHNE B
3aJlayax KOHTPOJII KauecTBa MPOAYKIIMH, PACIIO3HAaBaHUs AEPEKTOB U BU3yaJIbHOTO MOHUTOPHHTA
TEXHOJIOTMYECKUX MPOLECCOB B MIEKTPOHHON ITPOMBILUIEHHOCTH.

2. PexyppenTHble HelipoHHbIe ceTH 1 LSTM nJ1st nporuo3npoBanusi BpeMEHHbIX PsiI0B B
ACYTII

N3zydenune npuHuunos padotel ceteit RNN u LSTM, ux npuMeHeHue A aHanusa u
MIPOrHO3UPOBAHUS MAPAMETPOB TEXHOJIOTUUYECKUX MPOLIECCOB, MPEAUKTUBHOTO 00CITYKUBAHUS
000pyIOBaHUS M ONTUMHU3AIIUH ITPOU3BOICTBEHHBIX [TUKJIOB.

3. I/IHTepBaJI])HaH He4yeTKas JOrMKa TUMma-2 B yciaoBusx BBICOKOI1 HEOMpPEaACJTCHHOCTH
MNPOMBIIJICHHBIX ITPOLECCOB

AHanu3 NpeuMyIecTB HEUeTKMX MHOKECTB THIa-2 M0 CPABHEHUIO C TPAJIULIMOHHBIMU, METOBI
paloThI ¢ UHTEPBAILHBIMU (DYHKIUSMU MPUHAUIEKHOCTH, IPUMEHEHNE B pOOACTHOM YIPABJICHUU NPU
HaJIMYUU 3HAYUTEIbHBIX BO3MYILEHUI U HEONPEeIEHHOCTEH.

4. AnantuBHble Helipo-HeuéTkue cucteMbl ANFIS B 3anauax naentupuxanmnu
HeJIMHEeHHBbIX 00beKTOB YNPaBJIeHUs

[Toapo6HOe n3yuenne cTpykTypbl ANFIS, anroputrmoB o0y4deHus, METOJOB HACTPOHKH
apaMeTpoB, MPAKTUYECKHE TPUMEPDI UICHTU(UKAIINH CIOKHBIX TEXHOJIOTHUECKUX O0OBEKTOB C
HEJIMHEWHBIMH XapaKTePUCTUKAMHU.



5. OHTOJNIOrMM M ceMAaHTHUYECKHE CETH B COBPEMECHHBIX IKCIIEPTHBIX CUCTEMAX
HpOMbIIHﬂeHHOﬁ AUATHOCTHKH

PaccmoTpenue MeTo10B MpeicTaBiICHHs 3HAaHUH ¢ UCIIOJIb30BAHUEM OHTOJIOTUM, TIOCTPOEHUE
CEMAHTUYECKUX CETEeH, MPUMEHEHUE B CUCTEMAX JIMATHOCTUKUA HEUCTIPABHOCTEN MTPOMBIIIIEHHOTO
000py/10BaHUs U aHaNIM3a IPUYUH aBapUUHBIX CUTYyalUH.

6. MHorokpuTepuajabHasi ONTUMHU3ALMS € HCIIOJIb30BAHUEM MHOTOLe/IeBbIX
reserudyeckux aaroputmon (NSGA-II, SPEA2)

N3y4eHue NpuHIMIIOB MHOTOKPUTEPHAJIbBHOM onTuMu3anuu, anroputMoB NSGA-II u SPEA2,
nocrpoenue [lapeto-ppoHTa, npuMeHeHue B 3a/1auax ONTUMHU3ALUH [1APAMETPOB CUCTEM YIPABJICHUS C
KOH(IIMKTYIOIIUMH KPUTEPUSIMH KauecTBa.

7. PoeBble AJITOPUTMBI ONITUMHU3AIUU: MYPABbHHBIC AJITOPUTMbBI U OITUMHU3 AU POEM
JaCTHI B IIPOMBIIIVICHHBIX 3aJavdax

AHanu3 npuHIUIOB paboThl MypaBbUHBIX aNropuTMOB (ACO) 1 anropuTMa onTUMHU3ALMU
poem yactull (PSO), ux cpaBHEHHE C TeHETUYECKUMU AJITOPUTMaMHU, IPUMEHEHHE B 331a4ax
MapLIpyTU3alNHY, TUTAHUPOBAHUS [TPOU3BOJICTBA U HACTPOMKH [1apaMETPOB CUCTEM.

8. 'ny0okoe o0OyueHue ¢ nogKpenieHueM B ABTOHOMHBIX CUCTeMAaX yIpaBJieHUsA
TeXHOJIOTHYeCKHMH MpoLeccaMu

N3yuenue npuHIUMIIOB 00YYEHUS C TIOJIKPEIUICHHEM, alrOpuTMOB Q-00ydeHus, rimy0okux Q-
cereii (DQN), metonoB Actor-Critic, mpuMeHEeHUE B CO3JaHUU aBTOHOMHBIX CUCTEM YIIPaBJICHUS,
CIOCOOHBIX K CAMOOOYUYCHHUIO U a/IallTaIl|H.

9. Fl/lﬁpﬂﬂﬂble HHTCJUVICKTYAJIbHBIEC CUCTEMbBI: HHTECIPAllMA PAa3JIHYHBIX METO10B NN nas
peIICHUsI KOMIVICKCHBIX 3a1aY YIIPaBJICHUA

AHanu3 MOJIX0I0B K CO3/JaHUI0 THOPHUIHBIX CHCTEM, OOBEIUHSIIONNX HEUPOHHBIE CETH,
HEUYETKYIO JIOTUKY, DKCIEPTHBIE CUCTEMBI U ABOJIFOLMOHHBIE AITOPUTMBI, METOJI0OB UX UHTETPALIMU U
cuHepreTndeckux 3(PEeKToB B MPOMBIIIICHHBIX IPUIIOKEHUSIX.

10. KBanToBbI€ BLIYMCIEHUA H KBAHTOBLIE AJropuTMbI MAIIKUHHOT'O OﬁyquHﬂ:
NEPCNECKTUBLI MPUMCHECHUA B HHTC/IVICKTYAJbHBIX CUCTEMAX YIIPABJACHUSA

PaCCMOTpCHI/IC OCHOB KBAHTOBBIX BBI‘IHCHCHHﬁ, KBAaHTOBBIX HCﬁpOHHBIX CeTeﬁ, KBaHTOBBIX
FCHCTUYCCKUX aJITOPUTMOB, aHAJIN3 MMOTCHIIUAJIIBHBIX ITPECUMYIIICCTB U Or”paHH‘IeHHI)’I, MEPCICKTUBEI
BHCAPCHU B IPOMBIIJIICHHBIC CUCTCMbI YIIPABJICHU A 6YI[yIJ_ICF 0.

PexoMeHnaanmu K mocjie10BaTeIbHOCTH BbINOJIHEHUs pedepara.

1. BoI6op Tembl: 6epUTe HHTEPECHYIO, KOHKPETHYIO TEMY C JOCTATOYHBIM KOJIHMUYECTBOM
HUCTOYHHUKOB

[InanupoBaHue: pacpeaeuTe BpeMs Ha BCE ATAllbl 3apaHee

Hcrounmnkn: UCTIONB3YHTE HAyYHbIE MyOIUKauy mociaeaaux 5-10 ger

Crunib: TUIIUTE HAYYHO, 0€3 AIMOIHI U CyObEKTUBHBIX OI[CHOK

CrtpykTypa: paznenure paboTy Ha JJIOTHYECKUE YACTH C YETKUMU CBS3SIMU
Odopminenue: codmonaiite Bce TpedoBaHus K opMaTy M CChLIIKaM

[IpoBepka: oTpegakTUPYHTE TEKCT, POBEPHTE OHOPMIICHIE U OPUTHHAILHOCTD

SN Fgn R
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Chnucok IK3AaMCHAIIMOHHBIX BOIIPOCOB MO JTUCHUIIJIMHE
3K33MCH3HHOHHLIC OMJIeThI MO AUCHHUIIINHE «I/IHTCJIJIBKTyaJIbHI)Ie CHUCTEMBbI U TEXHOJIOTHHN

BUJIET Ne 1
[ToHATHE UCKYCCTBEHHOTO HElipoHa. MaTemaTrndeckas MoJIelib HelpoHa 1 (pyHKINH

1.
aKTHBALUU.
2. T'eHeTHYecKHE€ aJrOPUTMbI: OCHOBHBIE OIIEPATOPBI CEJIEKIIMH, CKPEIIMBAHUS U MY TALIUH.

BUJIET Ne 2

1. TlepcenTpoH: cTpyKTypa, IPUHIUIBI PAOOTH M OTPAHUYEHHUS OJHOCIONHOTO MEePCEeNTPOHA.
2. DKcHepTHbIE CUCTEMBI: apXUTEKTypa U OCHOBHBIE KOMIIOHEHTHI.

BUWJIET Ne 3

1. OcHOBHBIE TOHATHS HEUETKOM oruku. HedeTkre MHOXKeCTBa U GYHKIIUN MPUHAIICHKHOCTH.
2. DBOJIIOIMOHHBIC AJITOPUTMBI: OMOJIOTHYECKHE OCHOBBI U MIPUHITUIIBI €CTECTBEHHOTO 0TOOpA.

BUWJIET Ne 4

1. MHorocnoliHble HEHPOHHBIE CETH: CTPYKTYpa U aJrOPUTMbI O0yUYEHHUS.
2. lIpoayKuMOHHBIE MOJEIH NPEACTABICHUSA 3HAHUHN B OKCIIEPTHBIX CUCTEMAX.

BUJIET Ne 5

1. Meroas! popMupoBanus GyHKINN IPUHAUIEKHOCTH B HEUETKUX CUCTEMAX.
2. Hcropus nosiBIeHUs U pa3BUTHS SKCIIEPTHBIX CUCTEM, UX BO3MOYKHOCTH U OTPAaHUYECHMUSL.

BUJIET Ne 6

1. TlpuHuunel pa3paOboTKH HEMPOCETEBBIX CUCTEM YIIPABJICHUS TEXHOJIOTMUYECKUMHU MTPOLIECCaMH.
2. 3aja4yM ONTHMHU3ALUH U X KJIacCU(UKAILMS B KOHTEKCTEe IPUMEHEHUS T€HETHUECKUX

AJITOPUTMOB.

BUJIET Ne 7

1. baza mpaBuJl B HEUETKUX CUCTEMAaX YIIPaBJICHUSI: CTPYKTypa U MPUHLIMITBI (POPMUPOBAHUSI.
2. Paznuuus Mexay 3HaHUSMU U JaHHBIMH B OKCIIEPTHBIX CUCTEMAX.

BUJIET Ne 8

1. AJNTropuTMBI HEYETKOTO JOTUYECKOTO BbIBOJIA: MeTOAbl Mamaanu u CyreHo.
2. KoaupoBaHue pelieHni B reHETUYECKUX aIrOpUTMax: JTBOMYHOE U BEIIECTBEHHOE

IMpEACTAaBJICHUC.

BUJIET Ne 9

1. OcHoBHbI€ 3Tanbl 00pabOTKHN JTaHHBIX B HEMPOCETEBBIX CUCTEMaX yIpaBJICHUS.
2. MamuHa BBIBO/Ia B OKCIIEPTHBIX CUCTEMAX: MPSIMOM M OOpAaTHBIN alrOPUTMBI BEIBOJIA.
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BUJIET Ne 10

1. Heiipo-HeueTkue MoJeNn: KOHUENIHs 00bEeIMHEHNS] HEMPOHHBIX CETEN U HEYETKOM JIOTUKHU.
2. llpakTHuyeckoe NPUMEHEHUE N'€eHETUYECKUX AJITOPUTMOB B 3a/1a4axX ONTHMU3ALMH CUCTEM

YIIPABJICHUS.

BUJIET Ne 11
1. AnantuBHbIE Helipo-HeUEéTKHe cucTeMbl BeiBoa (ANFIS): apxurekrypa v mpHHIUITEI paOOTHI.

2. Meroasl uzBnedeHus u GopMaan3anuu SKCIEPTHRIX 3HAHUH.

BUJIET Ne 12

1. Jedas3udukamnusi B HEYSTKUX CUCTEMaX: OCHOBHBIC METOJIbI M UX IIPUMEHEHHE.
2. IlapameTpsl FreHETUYECKUX AITOPUTMOB M UX BIMSHUE HA MIPOLIECC ONTUMHU3ALUU.

BUJIET Ne 13

1. Croco0Obl cMHTE3a CUCTEM MCKYCCTBEHHOI'O MHTEIJIEKTAa HA OCHOBE HEWPO-HEUETKUX MOENei
2. Tlonp3oBaTenbckuil HHTEPQEIC B SKCIEPTHBIX CUCTEMaX: IPUHIUIIBI IOCTPOCHUS U (QYHKIIUH.

BUJIET Ne 14

1. OOyueHue U HacTpOWKa MapaMeTpoB B TMOPUTHBIX HEHPO-HEUETKUX CUCTEMAaX.
2. Kpurepuu 0CTaHOBKHU U CXOIUMOCTh T€HETUUECKUX aJTOPUTMOB.

BUJIET Ne 15
1. HWHTerpauus cucTeM HCKYCCTBEHHOT0 MHTeIUIeKTa B cTpYKTypy ACYTII: npuHIMITBI U METO/IBI.
2. T'ubGpunHbIEC SBOJIIOIIMOHHBIE METO/IbI U UX IPUMEHEHHE B TPOMBIIIJIEHHBIX 3a/1a4ax

yTpaBJICHUSL.

Tabauua 9 — IIpumepsl OLEHOYHBIX CPEACTB ¢ KIKYaMH NPABUIbHBIX OTBETOB

Ne . Bpewms
- [IpaBunbHBII
n/n | Ty 3ananus DopMyIUpOBKa 3aJaHUs OTBCT BBIITOJIHCHUS
(B MUHYTaxX)

[IK-1 CnocobeH cTpouTh npocTeiiire Gu3ndecKue 1 MaTeMaTHIeCKue MOEIH IPHOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK 3JIEKTPOHUKHU M HAHODJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHATBHOTO
Ha3HAUYEHMS, a TAKXKE MCIOJIb30BaTh CTAHJAPTHBIE IPOrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO

MOJIETTUPOBAHUS
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Tun 3ananus

DopMyIMpPOBKA 33JaHUS

[IpaBunbHBIN
OTBET

Bpewms
BBITIOJTHEHHSI
(B MUHYyTaX)

3anaHue

3aKpBITOrO U
KOMOMHHUPOB
aHHOI'O THIIA

Kakast pyHKIMS akTHBAIIUU
HCIIOJNIB3YETCS B KIITACCHUYECKOM
reprenTpoHe?

a) CurmouianbHast

0) [loporosas

B) ['umepOonnyuecknii TaHTCHC
r) ReLU

0) [loporosas

1-2

Kakwue onepaTopsl BXOIAT B COCTaB
TEHETHUYECKOTo anropurma? (BeIOepuTe
BCE MPaBUJIbHBIE)
a) Cenexuus
0) CkpenriBaHue
B) MyTarus
r) Jedazzuduxamnms
) Maumumanmsans

a) Cenexnus
0) CkpemuBanue
B) MyTanus
r) Mannwanmsamms

2-3

YcTaHOBHUTE COOTBETCTBUE MEXKIY
TUTIAMU HEYETKHX MHOXECTB M UX
XapaKTePUCTUKAMH:

1) TpeyromnbHOE
2) TparerueBUIHOE
3) 'ayccoBo
a) Mmeet miiockyto BepIinHy
0) CUMMETPUYIHO OTHOCHUTEIBEHO
HEeHTpa
B) ImeeT ocTpyio BepnHy

1-B, 2-a, 3-0

3-4

Bepno 1m yTBEep)KIACHUE:!
«OKCIepTHAs CUCTEMA MOXKET
pabotath 0e3 6a3bl 3HAHUID)?

1. HeBepHO
2. BEpHO

HEBEPHO

2-3

3akoaupyiTe uncio 13 B
JIBOMYHOM TIPEICTABIICHUHN JJIs
TE€HETUYECKOT0 aIropuT™Ma
(ucmonp3yiite 5 OuT).

1) 11111
2) 01101
3) 11011
4) 11101
IIpuBenure pemeHue

01101

Yucno 13 B necITHaHOM
CHCTEME.

JlenuM mociienoBaTeNbHO Ha
2:

13/2 =6 (ocrarok 1)

6 /2 =13 (octarok 0)

3/2=1 (ocratok 1)

1/2=0 (ocrarok 1)

3anuceiBaeéM OCTATKHA CHU3Y
BBepx: 1101.

Tpebyercst 5 6ut, MOATOMY
00aBIsIEM BETYIITHIA
Houb: 01101.
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Ne N Bpewms
[IpaBunbHBIN
n/m | ThI 3ananus DopMyIMpPOBKA 33JaHUS OTBCT BBIIIOJIHEHUS
(B MUHYyTaX)
6 UYTo npoucxoamT B IpoLecce 6) KoppexrupoBka 2-3
00paTHOrO pacrpocTpaHeHUs BECOBBIX KO3(PPHUIINEHTOB
omn6Oku? a) IIpsmoe
pacmpocTpaHeHre curHana 0)
KoppekTupoBka BeCOBBIX
ko3 pureHToB
B) MHunmanuzamnus cetu
r) TectupoBanue cetu
1 3agaHue PaccuuraiiTe BpIX0 HEHpPOHA C y=1 5
OTKPBITOIO | BXOJHBIMH cUrHanamu xi=0.5, (0.5%0.3 + 0.8x0.7=0.71
THUIIA x2=0.8, Becamn w1=0.3, w>=0.7 u >0.4)
MIOPOToBbIM 3HaueHueM 0=0.4.
Hcnosnp3yiiTe moporoyro
(YHKIHIO aKTUBAIHH.
2 Onpenenure CTENCHb n25)=0.5 8
MPUHAJISKHOCTH 3HaueHus Xx=25 k | W(x) = (x-a)/(b-a) = (25-
HEYETKOMY MHOXeECTBY "Bpicokas 20)/(30-20) =0.5
Temreparypa" ¢ TpeyrojbHOU
byHKIMEN pUHAAIEKHOCTH: JIEBAs
rpanuna a=20, sepimunHa b=30,
npaBas rpanuiia c=40.
3 CocraBbTe NPOIYKIIMOHHOE ECJIN (Temnepatypa = 6
MpaBWIIO 7Sl cucTeMbl yripaBinenus | Huskas) U (Bnaxnocts =
temmnepatypoi: ECJIN Bricokast)
TeMIiepatypa Hu3kas M BiaxxHOCTh TO (OborpeBatenb =
BbIcOKasA, TO BKIIIOUUTH BKJI) U (Bentunsarop =
o0orpeBaTesib U BEHTHIIATOP. BKJI)
4 Omnpenenure pe3ynbTaT onepauu | Wag(5) =min(0.7, 0.4) = 3
HEUYETKOTO MEPECEUCHUS IS 0.4
MHOeCTB A 1 B B Touke x=5:
Ha(5)=0.7, up(5)=0.4.

[TonHBIM KOMIUIEKT OLEHOYHBIX MaTepHajioB IO IUCHUIUIMHE (MOAYJI0) ((OHA OLIEHOYHBIX
CPeACTB) XpaHMUTCS B DJIIEKTPOHHOM BHJEe Ha Kadeape, yTBepkaamoomeil pabodyio Mporpammy

JTUCITUTITUHBI (MOIYJIs).
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7.4. MeToanuyeckue MaTepuaJibl, onpeae/silonmiue npoueaypbl OeHUBAHUS Pe3yJIbTAaTOB
00yuyeHusi MO0 TUCHUILINHE (MOIYJIIO)

Tabauna 10 — TexHoJiornyeckasi KApTa peHTHHIOBBIX 0AJ1J10B 110 AUCHHUILINHE (MOYJII0)

KonnuecTBo MakcumaiibHOE Cpok
No KonTponupyembie .
MEPOTPHUITHIA KOJIMYECTBO MpeJICTaBIIe
n/n MEpPOIPUATHS
/ Ganbl OayToB HUSA
OcHoBHOI1 0J10K
1. | Omseem na 3ansmuu 10/4* /1** 40* / 10**
2. | Boinonanenue nabopamophulx pabom 10/5% /3** 50% /30%*
Bcero 90* / 40** -
Bjok 6onycoB

3. | Ilocewenue 3ansamuil 10/0,5 5
4.

Ceoe@pfmennoe 8bINONIHEHUE — BCEX 10/0.5 5

3a0aHull
Bcero 10 -

JlonmotHUTENbHBINH OJIOK™* *

5. | Oxzamen ‘ 1/50 50
Bcero 50 -
UTOro 100 -

[Ipumeyanue: * — ona oucyunaunsvl (MOOYIs) ¢ umMoeosou Gopmoi xouwmpoas «3auémy /
«ughdpepenyuposannviii 3auémy, ** — ona oucyuniuusl (M0OOYIA) ¢ UMO2080U GOPMOL KOHMPOIA
«xzameny|

Tab6anna 11 — Cucrema mrpagoB (1 0OAHOTO 3aHATHSA)

[Tokaszarenn bamn
Onoszdanue Ha 3aHamue -5
Hapywenue yuebnoti oucyuniunol -5
Hezomosnocms k 3ausamuio -10
IIponyck 3anamus 6e3 y8axcumenbHoU NPU4UHbL -10

Tadauma 12 — Illkana nepeBoa PeHMTHHIOBBIX 0aJIJIOB B HTOrOBYI0 OLIEHKY 3a CeMecTp
1o AMCUMIIIMHE (MOIYJII0)

Cymma OamnnnoB Orenka no 4-0ajuIbHOM 1IKae
90-100 5 (oTIM4YHO)
85-89
;(5):33 4 (xopomo) 3a4TeHo
65-69 3 (YZIOBJIETBOPUTEIHHO)
6064
Hwuxe 60 2 (HeyIOBIETBOPHUTEIHHO) He 3aureHo

[IIpumeuanue: eciu 6 cemecmpe umoco8ou HOpMoU KOHMPOsL NO OUcCyuniuHe (Mooyiro)
ABNAEMCA IK3AMEH, epagha co crosamu «3aumenoy, «He 3aumenoy ne npueooumcs]

[lpu peanuzanuu AUCHUILUTUHBI (MOIYJsl) B 3aBUCHMOCTH OT YPOBHS IOJTOTOBJICHHOCTH
o0yJaromuxcst MOTyT OBITh MCIIOb30BaHbl HHBIE (POPMBI, METO/IbI KOHTPOJISL M OLIEHOYHBIE CPE/ICTBA,
UCXOJ U3 KOHKPETHOM CUTYyalUH.



8. VUEBHO-METOJINYECKOE 1 HH®OPMAIIMOHHOE OBECITEYEHUE
TACIHUATIMHEL (MOTYJIST)

8.1. OcHoBHas1 IMTEpPaTypa

1. Paccen, C. ckycCTBEHHBIN MHTEIJICKT: COBpEeMEHHBIN noaxon : yaeonuk / C. Paccen, I1.
Hopsur. - 4-e uzn. - M. : lnanextuxa, 2022. - 1408 c. - ISBN 978-5-907144-28-6.

2. Jlyger, JIxx. IcCKyCCTBEHHBIM MHTEJUICKT: CTPATETUH U METObI PEIICHHSI CIIOKHBIX TIPOOIeM
: yue6Hoe ocobue / k. Jlyger. - 6-¢ u3a. - M. : Bunbsimc, 2021. - 864 c. - ISBN 978-5-8459-
2071-3.

3. 'aBpunosa, T. A. ba3bl 3HaHUI UHTEIUIEKTYalbHbIX cucTeM : yueObnuk / T. A. ['aBpunoa, B.
®. Xopomerckuid. - CIIO. : ITutep, 2020. - 384 ¢. - ISBN 978-5-4461-1683-2.

4. Jlxapparano, Jk. DKCHEpTHbIE CUCTEMBI: IPUHILIMIIBI pa3pad0TKU U IPOrpaMMHUPOBAHUE :
yueOHnoe nocodue / JIx. xappartano, I'. Paitnu. - 4-e uza. - M. : JInanekruka, 2019. - 1152 c. -
ISBN 978-5-6040043-1-7.

5. Xaiikun, C. HelipoHHble ceTu: ONHBINA Kypc : yueoHoe mocobue / C. XalkuH. - 2-¢ u3f.

- M. : lnanextuka, 2020. - 1104 c. - ISBN 978-5-907144-01-9.

8.2. JlonosinuTeIbHAS JIMTEpPaTypa:

1. bormanos, A. B. Pacio3naBanme 006pa3os : yuebHoe nocodue / A. B. bornanos, U. b.
I'ypeBuu. - CII6. : HUY UTMO, 2019. - 312 c. - ISBN 978-5-7577-0582-4.

2. Kotenko, U. B. IHTEMIEKTYaIbHBIC TEXHOJIOTHH 3aIIUTHI HHGOPMAIUH : yaeOHOe mocodue /
H. B. Kotenko, A. A. Yeuynus. - CII6. : BXB-IletepOypr, 2020. - 416 c. - ISBN 978-5-9775-
6743-9.

3. bapckuii, A. b. HeiiponHnbie cetu: pacrio3HaBaHue, YIpaBJIeHUE, TPUHATHE PEIICHUN :
yuebHoe nocooue / A. b. bapckuii. - M. : ®unancsl 1 ctatuctuka, 2019. - 176 c. - ISBN 978-5-
279-03606-8.

4. Kpyrnos, B. B. ckyccTBeHHble HelipoHHbIe ceTu. Teopus u mpakTuka : yueOHoe nocodue /
B. B. Kpyrnos, B. B. bopucos. - 2-e u3n., crep. - M. : ['opsuast nunus-Tenexom, 2018. - 382 c.
- ISBN 978-5-9912-0698-6.

5. Ocogckuii, C. Heiltponnsie cetu misi o6pabotku mHbopmaiuu : yuedOHoe mocodue / C.
OcoBckuii ; nep. ¢ nonsek. M. JI. Pynunckoro. - M. : @unaHcsl U cratuctuka, 2020. - 344 c. -
ISBN 978-5-279-03673-0.

8.3. IuTepHeT-pecypchl, HEOOXOANUMBIE 1JIsl 0CBOEHHUS TUCHHUIIHHBI (MOIYJIs1):

1. DnexTpoHHas OMOIMOTEKA «ACTpaxaHCKUN roCcy1apCTBEHHBIN YHUBEPCUTET» COOCTBEHHOM
redepanuu Ha margopme IbC «nexTponnsii UnransHelii 3a1 — bubnuoTex». https://biblio.asu.edu.ru
Yuemnas 3anuce obpazosamenvroco nopmana AI'Y

2. DnekrponHo-oubnuoreunas cucrema (ObC) OOO «Ilomutexpecype» «KoHCynpTaHT
cTyaeHTa». MuoronpoduiabHblil  o0pa3oBarenbHblii pecypc «KOHCYNbTaHT CTyAEHTa» SBISETCS
AJIEKTPOHHON OMOIMOTEYHON CHCTEMOM, NMPEeAOCTaBISIIONIeH JoCcTyn yepe3 ceTb VHTepHeT Kk yueOHOM
JUTEpaType U JAONOJHUTENbHBIM MaTepuanaM, NpuoOpeTeHHbIM Ha OCHOBAHUHU MPSMBIX JOTOBOPOB C
npaBooOnagarensmu. Karamor B Hactosmee Bpems coiepkutr okoyio 15000 HanMeHOBaHMIA.
www.studentlibrary.ru. Pecucmpayus ¢ komnvtomepos AI'Y

3. DieKkTpoHHAs GuOIHOTeuHas cucTema m3natenbctBa IOPAMT, pasnen «Jlerenmaphbie
KHUTHY. WWWw.biblio-online.ru Pecucmpayus ¢ komnvromepos AI'Y

4. DnextponHas OuOmmorteynas cuctema BOOK.ru. www.book.ru Pecucmpayus c
Komnwiomepog AI'Y

5. Dnextponnas 6mbnuoreunas cuctema IPRbooks. www.iprbookshop.ru Pecucmpayus c
Komnwiomepog AI'Y
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHBI (MOAYJIS)

JIeKIIMOHHBIE 3aHATHUS MPOXOAAT B AYJUTOPHUSAX OCHAIICHHBIX, BCEM HEOOXOJUMBIM
MYJIbTUMEINIHBIM 000pyAoBaHueM. Juciumuiaa odecneyeHa MyJIbTUMEINIHBIMU TPE3eHTALUIMU 10
KKJOU TeMe JUTsl ICKIIMOHHBIX 3aHIATHN. B TIpe3eHTalusgx 1eMOHCTPUPYIOTCS BUACO3AMUCH PA3ITNIHBIX
TEM U 3ajJa4, UCIOJb3yEeMbIX MPUOOPOB, a TaKKe KOMIBIOTEPHbIE aHUMAalMH Ui Oosiee TiTyOOKOro
OCMBICIICHHUSI TEOPETHYECKOTO U MPAKTUYECKOTO MaTepHralia Mo JUCIUILIHHE.

[Tpu npoBeneHnH 3aHATUI UCTIOIb3YIOTCS:

— mudposas mwiarpopma MLS Moodle;

— MHTEpIIpeTaTop KOMaHAHON cTpoku cmd;

— Visual Studio Code wmu Eclipse;

— sMmyJgstop TepmuHa ConEmu;

10. OCOBEHHOCTHU PEAJIM3ALIIMU JTUCHUITJIMHBI (MOAYJISA) ITPU OBYYEHUH
HNHBAJINAOB 1 JINL C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

Pabouas nporpamMMa AUCHUIUIMHBI (MOAYJISA) PU HEOOXOJUMOCTH MOXKET OBITh alalTUPOBAaHA
it 00y4deHHs (B TOM YHMCIIEe C IPUMEHEHHEM JHCTAaHIIMOHHBIX 00pa30BaTEeNIbHBIX TEXHOJIOTUI) JIUII C
OrpaHUYEHHBIMH BO3MOXXHOCTSMHU 37I0pOBbs, MHBaIua0B. [l »3toro TpeOyercs 3asBieHUE
00yYaroImuXcs, SIBJISIONUXCS JIMIIAMH C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS, HHBAJIMIAMH, WIN
UX 3aKOHHBIX IIPEJICTABUTENEH U PEKOMEHIALNU [ICUXO0JIOr0-MeUKO-Tieiarornyeckoit komuccuu. Ipu
OOy4YeHHH JHIl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI YUUTHIBAIOTCS WX HHIUBUIYaJTbHBIC
ncuxodusnueckue ocodbeHHocTH. OOydeHHe MHBAIUIOB OCYIIECTBIIETCS TakXKe B COOTBETCTBUHU C
WH/IMBUYaBHOM MPOrpaMMOil peabniuTanuy nHBAMKUAA (Y HAJTUYWN).

JUist 11 ¢ HapyIIeHHEeM CllyXa BO3MOKHO MpelocTaBIeHne yueOHOM HH(pOopMaIuy B BU3yallbHON
¢dopMe (KpaTKuil KOHCHEKT JIEKIMH; TEKCThl 3aJaHMi, Hane4yaTaHHbIE yBEIMYEHHBIM LIpU(TOM), Ha
ayJUTOPHBIX 3aHATUSAX JOMYCKaeTcs NPUCYTCTBUE ACCUCTEHTa, a TaKKe CypAONEpeBOIYMKOB U
TudIoCypronepeBoAUNKOB. TeKyInii KOHTPOJIb YCIIEBAEMOCTH OCYIIIECTBISETCS B IUCbMEHHOU (opMme:
00yyYaroIuicsi MUCbMEHHO OTBEYAaeT Ha BOMPOCHI, MMCbMEHHO BBINOJHSET MPAKTHUYECKUE 3aJaHusl.
Hoxnan (pedepaT) Takxke MOXKET ObITH MPEACTaBICH B MUCHbMEHHON (opmMe, MpU STOM TpeOOBaHUS K
COJZIEP)KAHUIO OCTAIOTCA TEMHU K€, a TpeOOBaHUS K KadeCTBY HM3JIO0XKEHUs Marepuana (MOHSITHOCTH,
KauecTBO PEYH, B3aUMOJICICTBHUE C ayAUTOPUEN U T. [I.) 3aMEHSIOTCS Ha COOTBETCTBYIOIINE TpeOOBaHMS,
npeabsBiseMble K MUCBMEHHBIM paboTaM (KauecTBO OQOpPMIIEHHMsS TEKCTa M CIHCKa JUTepaTyphl,
IPaMOTHOCTh, HATMYUE WUTIOCTPAIIMOHHBIX MaTEPUAIIOB | T. 1.). [[poMexXyTOUHAsT aTTeCTaIHsl IS JIHII
C HapyLIEHUSMH CIIyXa IPOBOJUTCS B MUCbMEHHOM (hopMe, IPH 3TOM MCHOIB3YIOTCS 00II1e KPUTEPUU
oueHuBaHus. [Ipn HEOOXOMMOCTH BpeMst IMTOJITOTOBKH K OTBETY MOXKET OBITh YBEIIMYEHO.

JUis nmun ¢ HapylIeHHeM 3peHust JIOMyCKaeTcs ayaualbHOe MpeaoCcTaBiIeHHe MHPOpMaLuy, a
TaKXKe WCIIOJIb30BAaHHE HA ayIUTOPHBIX 3aHATHSIX 3BYKO3AIMCBHIBAIONINX YCTPOUCTB (IUKTO(GOHOB M
T. 1.). Jlomyckaercs NpPUCYTCTBHE Ha 3aHATUAX ACCUCTEHTa (TIOMOIIHMKA), OKAa3bIBAIOLIETO
oOydarolmuMcsi HEOOXOJMMYIO TEXHHYECKYI0 TOMOIIb. TeKkymui KOHTpPOJb YCHEBAEMOCTHU
ocyliecTBisieTcs B ycTHOW Qopme. [lpu mpoBeneHMHM NPOMEXYTOYHOH aTTecTaluy Ui JIUIL C
HapylLIeHUEM 3pEHUsI TECTUPOBAHHE MOXKET OBITh 3aMEHEHO Ha YCTHOE cOOeceJ0OBaHKE 10 BOIIPOCAM.

JUis 1M1 ¢ OrpaHUYEeHHBIMH BO3MOXHOCTSIMHU 3]I0POBbSl, MMEIOIIMX HAPYLIEHUS OIOPHO-
JBUTATEIIFHOTO amnmapaTa, Ha ayJUTOPHBIX 3aHSATHSX, a TaK)Ke MPU MPOBEICHUH TPOILEAYP TEKYIIErO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTallud MOTYT OBITh MPEI0CTaBICHBI HEOOXOIUMbIE
TEXHUYECKHE CPEeJCTBa (MEPCOHAIBHBIN KOMITBIOTEP, HOYTOYK WM JAPYTOM TapKET); IOIyCKaeTCs
MIPUCYTCTBUE ACCUCTEHTA (ACCUCTEHTOB), OKA3bIBAIOIIETO 00YyYaIOUIMMCS HEOOXOIUMYIO TEXHUYECKYIO
MIOMOILIb (3aHTh pabouee MECTO, IEPEIBUTATLCS 110 Ay AUTOPUH, IPOUUTATh 3alaHUE, O(POPMUTH OTBET,
00IIaThCs ¢ IpenoaBaTesiem).
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