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1. Ieau 1 3a1a4u 0CBOEHUA TUCHHUILINHBI

Hesap npenogaBanusi TUCHUIVIMHBI « KOMIIBIOTEPHl 1 KOTHUTUBHBIE CUCTEMbD» 3aKJIIOYa-
€TCsl B TOM, YTOOBI JaTh CTyJeHTaM NMpodeccuOHaNbHbIC 3HAHUS, YMEHHUS U HABBIKM B 00JIACTH KOH-
CTPYKIIUU, apXUTEKTYPBI, JJIEMEHTHOW 0a3bl M MPUHIIUIIAX MOCTPOCHUS KOTHUTUBHBIX CHUCTEM IS
KOMIIBIOTEPOB: OT HEUPOHHBIX CETEH, 10 KOTHUTUBHOM TEXHOJIOTHUH; TO3HAKOMUTH C YCTPOM-
CTBOM OCHOBHBIX Y3JIOB HEHPOKOMITBIOTEPOB: KOMMYHHKAIIMOHHBIMU HHTEp(deiicaMu U T.I1.; TIOHS-
THE «yMHBIA KOMIBIOTEPY», alllapaTHbIE W MPOrPaMMHBIE aCMeKThI MPU paboTe ¢ HelpouHrepdeii-
caMu, pelIeHHe TUTOBBIX MPUKIAJHBIX 33/1ad ¢ MOMOIIBI0 TITyOOKOro 00yUYeHus; AaTh TEOpEeTHUIe-
CKHME 3HAHMS U MPAKTHYECKUE METO/Ibl NCIOJIb30BaHMS HEMPOCETEN B CUCTEMAX yIpaBJICHHMS, ala-
paTHbIC U IPOTPAMMHBIE ACTIEKThI MAITMHHOTO O00Y4YeHHUS; MPUOOpEeTEeHnEe U MPopadOTKa CTyIeHTa-
MU KOMIETEHIIUN, HEOOXOAMMBIX JIsl YCIEHIHOTO YCBOEGHHS OCHOBHON 0Opa3oBaTENbHOM MpO-
rpaMMbl 6akajaBpuaTa 1o JaHHOMY HarpaBJIeHUS U MPOPUITIO.

OCHOBHBIMM 321a4YaMU U3YUYEHUS TUCIUIUIMHBI SIBJISIOTCS

- IPEACTABJICHHE O BUAAX KOTHUTUBHBIX CUCTEM;

- W3Y4Y€HUE HEUpPOCETEeBOT0 MOAXOJa B MPOrPaMMHUPOBAHMM M CO3[JAaHUU AaINMapaTHBIX
CPEICTB;

- IPUKJIAJIHBIE AITOPUTMBI U UCTIOJIHUTEIIbHBIE TTPOTrPAMMBI JIJIS1 MAIITUHHOTO O0yYEHHS.

Hucuuminza « KoMnproTepsl 1 KOTHUTHBHBIE CUCTEMBD) MO3BOJIUT PACHIMPUTH TEOPETHUYE-
CKYIO TOATOTOBKY OakajaBpa, yriyOUTh 3HAaHUE MPUKIIAHBIX BOIIPOCOB, CBSI3aHHBIX C TMIPOSKTHPO-
BAHHMEM U NMPUMEHEHHUEM HEHPOCETEBBIX MPOTrpaMM U YCTPOMCTB B aBTOMATU3UPOBAHHBIX CUCTEMaX
yIpaBlIeHUS] TEXHOJOTUIECKIUMHU MPOIIECCaMU TS PEIISHUs 3a/1a4 MPpo(ecCHOHAIBHON e TebHO-
CTH.

2. Mecro mucuuniaunsl B crpykrype OOII BITIO

I[I/ICIII/IHJ'II/IHa ((KOMHBIOTepBI W KOTHUTHUBHBIC CUCTCMBD» ABJISICTCA CaMOCTOATCIIBHBIM MOJY-
JIeM, OTHOCUTCS K BapUAaTUBHOW YacTu 0a30Boro Oyioka b1 u u3yvaercst cTyieHTaMu 09HOM POpMBI
o0OydeHus 1o HampasieHHio noArotToBku 27.03.04 «YmpaBieHrne B TEXHUYECKUX CHCTEMax», ypo-

BEHb MOJITOTOBKHU «OakanaBp» 6 cemectp 3 kypca, ODO.

3. TpeOoBaHus K pe3yJabTaTaM OCBOEHHUSI COAEPKAHUA TUCUMIITUHBI
B mpornecce u3yueHus qucuuIuIHbl «KOMIBIOTEpHl 1 KOTHUTUBHBIE CUCTEMBD) Y CTY/CH-
TOB MO HampasiieHUto noArotoBku 27.03.04 «YmpapieHne B TEXHUYECKUX CUCTEMaxX» C KBaIU(H-
Kamuei (CTeneHplo) «0akanaBpy» JOJKHBI OBITH COPMYITHUPOBAHBI CIAEAYIOIINE KOMIIETCHIIMHA B CO-

orBercTBUU ¢ ®I'OC BIIO u OITOII BO no naHHOMY HanpaBJIEHHIO IOJTOTOBKHU.



B PE3YIbTATC HU3YUCHUS AUCHUIIIMHBI CTYACHT HOJIZKCH O6HaﬂaTL CJICAYIOIIMNMHU YHUBCPCAJIbHBIMU
komnereHnusamMu (YK) u npodeccnonanbHo-ciennann3upoBaHHbiMu komrereHusive (ITKC):
- CIOCOOEH OCYIIECTBIISITh MOWCK, KPUTUICCKUN aHATU3 U CHHTE3 WH(POPMAIUU, MPUMEHSITh CH-
CTEMHBIN TIOJIXO0JT /TSl peleHus ocTaBaeHHbIX 3a1a4 (YK-1);
- COCOOEH aHAaMU3MPOBATh 33a4y, BBIIEISIS €€ 0a30BbIe COCTABIAIOININE, OCYIIECTBIIAET JEKOMIIO-
3UNAI0 33729 HaxoIuT U KPUTHUECKH aHATU3upyeT WH(OpMAINI0, HEOOXOAUMYIO IS PEIICHUS
noctaBieHHou 3agaun (YK-1.1);
- croco0eH paccMaTpUBaTh BO3MOXKHBIE BapUaHThI PELIEHUs 3a7au, OLEHNUBas UX JOCTOMHCTBA U
HepoctaTtku (YK-1.2);
- CIOCOOEH rPaMOTHO, TIOTUYHO, APTYMEHTUPOBAHO (DOPMHUPOBATH COOCTBEHHBIE CYK/ICHUS U OIICH-
k. OTnugaeT GakTbl OT MHEHHUM, HHTEPIIPETAINH, OLIEHOK U T.J. B PACCYXKACHHUSIX IPYTUX y4acT-
HUKOB nesarenbHocTH (YK-1.3);
- CIOCOOEH BBIMIONHATE Pa0OTHI MO ONTUMU3ALUUU (YHKIIMOHUPOBAHUS PECYypcOB MHGPOPMAIMOH-
HbIxX TexHonoruit (ITKC-1);
- ClIOCOOEH y4acTBOBAaTh B MHUIIMUPOBAHHUH BBISIBJICHUS TOTPEOHOCTH B M3MEHEHUsIX pecypcoB UT
n motuBaiuu ux BeisiBieHus ([IKC-1.1);
- y4acTBYeT B OpraHU3alldy IMpoliecca ympaBieHus mporeccoM ontumusanuu pecypcoB UT (ITKC-
1.2).
B pesynbrare nzyuenus qucuuruinHbl « KOMIbIOTEPH! 1 KOTHUTUBHBIE CUCTEMBD) CTYICHT:

JoJkeH 3HATH NpeicTaBieHue 3HaHU B OBM, OCHOBBI TOCTPOEHUS HEMPOKOMITBIOTEPOB,
APXUTEKTYPbl HEUPOUYUTIOB U HEHPOKOMIBIOTEPOB, KOHHEKIIMOHUCTCKHM MOAXO0/T K pa3padoTke
HCKYCCTBEHHOT'O MHTEIIJIEKTa, OCHOBHBIE TUIAT(HOPMBI MOJICTUPOBAHIS HEUPOHHBIX CETEH, MepCreK-
THBBI PA3BUTHSI BRIUUCITUTEILHOM TEXHUKH (B TOM YHCIIE, MPOoeKThl DBM Ha ocHOBE MEMPHCTOPOB).

JoJkeH yMeTh UCIIOIB30BaTh MpeAcTaBieHue 3HaHUM B DBM, peann3oBbiBaTh HEHPOHHBIE
CETU PA3JIMYHON apXUTEKTYpbl Ha JOCTYIHBIX amnapaTHbIX CPEACTBaX MOAJECPKKH BBIUYMCICHUH,
OTIpEICNIATh KPUTEPUHU KauyecTBa (PYHKIIMOHUPOBAHUS HEHPOCETH.

JoJskeH BJIajeTh HaBBIKAMH MOJEIMPOBAHMS HEHPOHHBIX CETEH PAa3jIN4HBIX apXUTEKTYp Ha
[I19BM, HaBbIKaMH TUIAHUPOBAHUS W TPOBEACHHS SKCIEPUMEHTAIBHBIX (BBIYMCIUTEILHBIX) HC-
CJI€IOBAHMI C LEJIbI0 MOJYYEHUs] ONTHUMAJIbHBIX NMapaMeTpOB HEHUPOHHBIX CETEH, METOJaMH Ma-

IIMHHOTO U B YaCTHOCTHU TIIyOOKOT0 00y4eHHSI.



4. CopepxaHue H CTPYKTYpPa TUCHHUILINHBI (MOLYJIsI)

4.1. Conep:xaHue pa3iei0B IMCHUUILIHHBI

pa3ne-
Ja

HaunmenoBanue
pasnena

Conepxxanue pasgena

®opmMupyemas

KOMIIeTEeHIIU S

(4yacTh KOMIIE-
TEHIIHH)

Ouenounnie
cpeacTBa

2

3

4

5

IIpencraBnenue
3HaHuii B OBM

[IpencraBnenne 3HaHMl B
OBM (crocobeH ocyiecTB-
JATh TIOWCK, KPUTHIECKHI
aHaJIM3 U CUHTE3 HH(OopMa-
I[UYU, MPUMEHSATh CUCTEMHBIH
MONXOJ JUIS PEMIeHUs II0-
CTaBJICHHBIX 33/1a4, aHAIH3H-
poBaTh 3amavy, BBLACTAS €€
0a3oBbIe COCTaBJISIOIINE,
OCYIIECTBIISIET JIEKOMITO-
3UIUIO 33/1a4H, HaXOJUTh U
KPUTHYECKU aHAJIM3UPOBAThH
nH(pOpMAITHIO, Heo0X0oqu-
MYIO JUISl peIleHHs IOCTaB-
JICHHOW 3afayd, paccMaTpH-
BaTh BO3MOJKHBIE BapHUaHTHI
pelreHust 3a7adu, OICHHUBAs
UX JOCTOMHCTBA U HEJIOCTAT-
KH, TPaMOTHO, JIOTUYHO, ap-
TYMEHTHPOBAaHO  (OPMHUPO-
BaTh COOCTBEHHBIE CYKACHUS
U OILICHKH, OTIMYATh (haKThI
OT MHEHHM, WHTEpHpeTalui,
OIIEHOK W T.NI. B paccyxie-
HUSIX JPYTUX YYaCTHHUKOB
JIESITENILHOCTH,  BBITIOJHSATH
paboThl 10  ONTHUMH3AINN
(YHKIMOHUPOBAHUSL  pecyp-
COB HMH(OPMAIMOHHBIX TeX-
HOJIOTUW, y4acTBOBaTh B
WHUIMMPOBAHUN BBISBJICHUS
NOTPeOHOCTH B HM3MEHEHHAX
pecypcoB UT u moTuBauuu
WX BBISBIICHUS, y9acTBOBAThH
B OpraHuzalMyd mpolecca
yIpaBlIeHHs TPOIECCOM OIl-
TMH3aIn pecypcos UT).

YK-1
[KC-1

nmabopaTtopHas pabo-
Ta,

BOMPOCHI Ha KOJLJIO-
KBUYM,
TECTUPOBAHUE,
3amnura pedepara,
KOHTPOJIBHBIC MEepo-
MIPUSITHSA, 33YeT.

Hcropus Helipo-
KOMIIBIOTEPOB.

Knaccuduxariyst ApPXUTEK-
Typ. DBpIcTaBku HEHUPOKOM-
npOTepoB. Bo3HUKHOBEHUE
W CTaHOBJIEHHWE HEHPOKOM-
nbtoTepoB B Poccuu u 3apy-
oexxom. [lpumepsr  Heiipo-
KOMIIBIOTEPOB. TpaHCIbIOTE-
pel.  (CIIOCOOEH OCYINECTB-

YK-1
[KC-1

nmabopaTtopHas pabo-
Ta,

BOMPOCHI Ha KOJLJIO-
KBHYM,
TECTUPOBAHUE,
3amnura pedepara,
KOHTPOJIBHBIE Mepo-
TIPUSITHS],




JATh TOWCK, KPUTHYECKHIA
aHaJIU3 U CUHTE3 HHpopMa-
UM, TPUMEHSATh CUCTEMHBIN
MONXOJ JUIS PEMeHUs I10-
CTaBJICHHBIX 33/1a4, aHAIH3H-
poBaTh 3amavy, BBLACTAS €€
0a3oBbIe COCTaBJISIIOIINE,
OCYIIIECTBIISIET JIEKOMITO-
3UIUIO 33/1a4H, HaXOJUTh U
KPUTUYECKH aHaJIM3HpPOBAThH
nHpopMarmio,  HeoOXOoaH-
MYIO JUISl peIleHHs IOCTaB-
JICHHOW 3afa4yd, paccMaTpH-
BaTh BO3MOJKHBIE BapHUaHTHI
pemreHust 3a7adu, OIECHHUBAs
UX JOCTOMHCTBA U HEJIOCTAT-
KH, TPaMOTHO, JIOTUYHO, ap-
TYMEHTHPOBAaHO  (OPMHUPO-
BaTh COOCTBEHHBIE CYKACHHUS
U OUCHKH, OTINYaTh (haKThl
OT MHEHHM, WHTEpHpEeTaLui,
OIICHOK W T.I. B paccyxkie-
HUSIX JPYyTUX YYaCTHHKOB
JIESITENILHOCTH,  BBITIOJHSATH
paboThl 10  ONTHUMH3AINN
(YHKIMOHUPOBAHUSL  pecyp-
COB HMH(OPMAIMOHHBIX TeX-
HOJIOTHH, y4acTBOBaTh B
WHHUIMUPOBAHNUU BBISBIICHUS
NOTPeOHOCTH B HM3MEHEHHAX
pecypcoB UT u moTuBauuu
WX BBISBIICHUS, y9acTBOBAThH
B OpraHu3alMyd mpolecca
yIpaBlIeHHs TPOIECCOM OIl-
TMH3aIH pecypcos UT).

3a4CT.

ITonsTue o
HEUPOKOMIIBIOTE-
pax u Helpouu-
nax.

Ludpossie, AHAJIOrOBBIE,
IUQpOo-aHaJIOTOBBIE  HEHPO-
YUITBl U HEHPOKOMITBIOTEPHI.
(cocoben OCYIIECTBIIATh
MOUCK, KPUTHYECKHI aHaTu3
U cuHTe3 uHpopMauuy, pu-
MEHSTh CHCTEMHBIH IOAXO[
JUTSL PELICHHUST MTOCTaBICHHBIX
3ajay, aHAJIM3UPOBATh 3aja-
4y, BBIIENSS ee 0a30BbIE CO-
CTaBIISIOIINE, OCYLIECTBIISIET
JEKOMIIO-3UIIHIO 3a1auu,
HaxoOUTb U  KPUTHUYECKU
aHaaM3upoBaTh  WHGpOpPMa-
IIUI0, HEOOXOIUMYIO TSl pe-
LICHUs] TOCTaBJICHHOM 3ama-
YH, PacCMaTpUBaTh BO3MOXK-
HBIC BapUaHTHI PEICHHs 3a-
Jauu, OLCHNUBAsI UX AOCTOHMH-
CTBa W HEOOCTATKH, TPaMOT-
HO, JIOTWUYHO, apryMEHTHPO-
BaHO  (opMHpOBaTh  co0-

YK-1
M[KC-1

nmabopaTtopHas pabo-
Ta,

BOMPOCHI Ha KOJLJIO-
KBHYM,
TECTUPOBAHUE,
3amnura pedepara,
KOHTPOJIBHBIE MEpo-
TIPUSTHS,

3ayer.




CTBEHHBIE CYXKICHUS U OLICH-
K{, OTIINYaTh (aKThl OT MHe-
HUW, UHTEpIpeTanui, ole-
HOK M T.J. B PacCyXICHHAX
JpYyTUX YYacCTHUKOB  Jes-
TEJILHOCTH, BBITIOJNHATE pa-
00Tl 1O  ONTUMH3ALUHU
(GYHKIIMOHUPOBAHUS — PECYp-
COB HMH(OPMAIIMOHHBIX TeX-
HOJIOTHH, YyYacTBOBaTb B
MHULIUUPOBAHUHU BBISBJICHUS
MOTPeOHOCTH B M3MEHEHUIX
pecypcoB UT u moruBauuu
UX BBISIBICHUS, Y4acTBOBATh
B OpraHu3aluy Ipoiecca
yIpaBiIeHHUs MPOLECCOM OIl-
tumu3zanuu pecypcos UT).

ApPXUTEKTYpbI
HEHPOKOMIIbIOTE-
POB.

Apxurexktypa OBM  ¢on-
Heiimana. Otnuunsa  apxu-
TEKTYpPBl  HEHPOKOMITBIOTE-
poB. SIMD, MIMD apxutek-
Typbl. AnimapaTHble peaiun3a-
LU HEHPOKOMIIBIOTEPOB U
HelpouunoB. Heilpounnsl Ha
IJINC. ApXuTEKTypa
IIJINC. TlpoekTbl HeWpoUH-
noB Ha [IJIMC. TrueNorth.
(crocoben OCYIIECTBIISTh
MIOUCK, KPUTUYECKUI aHAJIU3
U cuHTe3 uH(pOopMaLuy, pu-
MEHSTh CHCTEMHBIH IOAXO[
JUIS PELIEeHUs] OCTaBJICHHBIX
3aj1a4, aHaJM3MPOBaTh 3aja-
4y, BBIICISSA ee 0a30BbIE CO-
CTaBILIIOILME, OCYLIECTBIISET
JIEKOMITO-3UITHIO 3ajaud,
HaxXOOUTh U  KPUTHUYECKH
aHaM3UpOBaTh  HHGOpPMa-
A0, HEOOXOMUMYIO I pe-
IICHUS TIOCTaBIICHHOM 3ana-
YH, PaccMaTpUBaTh BO3MOX-
HbI€ BapUaHThl PELICHUS 3a-
Jla4, OI[eHUBast UX JOCTOWH-
CTBa W HEJOCTaTKH, TPaMOT-
HO, JIOTMYHO, apryMEHTHPO-
BaHO (opMHpOBaTh  CO0-
CTBEHHBIC CYKICHUS U OLCH-
KM, OTAINYaTh (aKThl OT MHE-
HUM, UHTEpOpeTalui, oie-
HOK U T.J. B pacCyXIEHHUIX
OpYyTUX yYacTHUKOB  Jes-
TEJIBHOCTH, BBIIONHATh pa-
OOTEI o ONTUMHU3ALIUU
(YHKUMOHUPOBAHUS pecyp-
COB HMH(OPMAIMOHHBIX TeEX-
HOJIOTUH, y4acTBOBaTh B
WHHULWUPOBAHUHU BBISBICHUS

YK-1
I[KC-1

nmaboparopHasi pabo-
Ta,

BONPOCHl Ha KOJJIO-
KBUYM,
TECTHPOBAHHE,
3amura pedepara,
KOHTPOJIbHBIE MeEpO-
HpUSTHS,

3ay4er.




MOTPeOHOCTH B M3MEHEHUSIX
pecypcoB UT u mMortuBanuu
WX BBISIBIICHUS, y4aCTBOBATh
B OpraHu3amuM Ipolecca
yIpaBJIeHHs TPOIECCOM OIl-
TuMu3aimu pecypcos UT).

Hudpossie, aHa-
JIOTOBBIE, T (pO-
aHAJIOTOBBIE
HEUPOKOMIIBIOTE-

PBIL

[IpencraBnenuss  CHUTHAIIOB.
Hudposass obpaboTka cur-
HanoB. CrocoObl  OLICHKH
MPOU3BOAUTEIHHOCTH
HEHPOKOMITHIOTEPOB  (CTIOCO-
OCH OCYIIECTBIATH IOUCK,
KPUTHYECKUN aHaIW3 U CHH-
Te3 wuH(poOpManuu, mpUMe-
HATh CUCTEMHBIA TTOAXO. JUIS
pellleHus] TOCTaBJICHHBIX 3a-
Jla4, aHaJIW3UpOBaTh 3ajady,
BBIZIEISIS €e Oa30BBIE COCTAB-
JISTIOIIKME, OCYIICCTBIISICT Jie-
KOMIIO-3UIUIO 3a/1a4H, HaXo-
UTh W KPUTUYECKH aHallu-
3UpoBaTh WHGOPMAIHIO, HE-
00X0AMMYI0 Ul PELICHUs
MOCTaBJICHHON 3a1a4M, pac-
CMaTpUBaTh BO3MOXKHBIE Ba-
PHAHTBI pEUICHHS 3aJauH,
OIICHMBAs WX JOCTOMHCTBA U
HEJOCTaTKH, TPaMOTHO, JIO-
THUYHO, apryMEHTUPOBAHO
(hopMUpOBaTH COOCTBEHHBIC
CYXICHHS W OIEHKH, OTIH-
4yaTh (aKThl OT MHEHUH, WH-
TEpIpPETALHUNA, OLUEHOK U T.A.
B PAaCCYyXIEHHSIX JAPYTHUX
YYaCTHUKOB  JESTeIHHOCTH,
BBITIOJIHATE PabOTHl 10 OII-
TAMU3aUu  (yHKIIHOHUPO-
BaHUS PECypcoB HWHQOpMa-
IIUOHHBIX TEXHOJIOTHIA,
y4acTBOBaTh B MHUIUUPOBA-
HUU BBISIBICHUS TOTPeOHO-
CTH B M3MEHEHHSIX PECYPCOB
UT u mMoTMBalnMM UX BBISB-
JICHHsI, y9aCTBOBaTh B Opra-
HU3aIUN TIpOIIecca yIpaBie-
HUSl TPOILIECCOM ONTHMHM3a-
uuu pecypco UT).

YK-1
[IKC-1

nmaboparopHasi pabo-
Ta,

BOIPOCHl Ha KOJLJIO-
KBUYM,
TECTUPOBAHHE,
3amura pedepara,
KOHTPOJIbHBIE MEpO-
TPUSTHS,

3ayer.

MewmpucTopsl —
HOBBIE ITEPCIIEK-
THUBHBIE JJIEMEH-
TBI JUIs1 HEHPO-
KOMIIBIOTEPOB.

Haznauenwne. Texnomorun
H3TOTOBJICHUSI MEMPUCTOPOB.
MaremMmaruyeckue MOJEIN
MeMpucTopoB.  IIporpamm-
HblE MOJIEIW MEMPUCTOPOB.
IIpoekTel HEMPOKOMIIBIOTE-
pPOB ¢ MeMpHuCTOpaMu. (CIo-
co0eH OCYIIECTBIATH TMOWCK,
KPUTUYECKUNA aHalIU3 U CUH-
Te3 wuH(DOpManUu, NpUMe-

YK-1
[IKC-1

nmaboparopHast pabo-
Ta,

BOIPOCHl Ha KOJLJIO-
KBUYM,
TECTUPOBAHHE,
3amura pedepara,
KOHTPOJIBHBIE MEpO-
TPUSTHS,

3ayer.




HATh CUCTEMHBIA TTOAXO. JUIS
pEIICHHs] TTOCTABIIEHHBIX 3a-
Jla4, aHaJIW3UpOBaTh 3ajady,
BBIZIETSIS ee 0a30BBIE COCTaB-
JISIONINE, OCYIIECTBISIET [ie-
KOMIIO3UIIMIO 3a/layi, Haxo-
IUTh W KPUTUYECKH aHalu-
3UpoBaTh WHGOPMAIHIO, HE-
00XOMMMYI0 I PEUICHUS
MOCTaBJICHHOM 3aJayu, pac-
CMaTpUBaTh BO3MOXKHBIE Ba-
pUAHTHI pPEIICHUSA 3a]aduH,
OIICHMBAsI UX JOCTOMHCTBA U
HEJOCTaTKH, TPaMOTHO, JIO-
THUYHO, apryMEHTHPOBAHO
(dhopMUpPOBaThL COOCTBEHHBIC
CYXICHHS W OIEHKH, OTIH-
4yaTh ()aKThl OT MHEHUH, WH-
TEpIpPETALNUNA, OLUEHOK U T.A.
B PacCyXIEHHUSX JAPYTHUX
YYaCTHUKOB  JESTEIHHOCTH,
BBITIOJIHATE PabOTHl IO OII-
TAMU3aUuu  (yHKITHOHUPO-
BaHUS PECypcoB HWHQOpMa-
IIMOHHBIX TEXHOJIOTHIA,
y4acTBOBAaTh B WHHUIIUHUPOBA-
HUU BBISIBIICHUS TOTPEOHO-
CTH B M3MEHEHHSIX PECYPCOB
UT u mMoTMBalnMM UX BBISB-
JICHHSI, y9aCTBOBaTh B Opra-
HU3aIUU TIpoliecca yIpaBie-
HUS TIPOIECCOM ONTHMH3a-
uuu pecypcos UT).

10




4.2. CTpyKTYpa IMCHUIIHHBI
OO61mas TpyI0eMKOCTb TUCIUIUIMHBI cOcTaBiseT 4 3aueTHbIX eaunuil (144 gacos). [Ipomexy-

TOYHAsl aTTecTanus — 3a4eT (6 cemectp).

Bun pabotsl KoaungecTBo yacos
cemectp Ne 6 Bcero

O0mas Tpy10eMKOCTh 144 144

AyautopHas padora: 64 64

Hexyuu (J1) 32 32

Ilpaxmuyeckue 3anamus (113)

Jlabopamopnwvie pabomut (JIP) 32 32

CamocTosiTesibHas padoTa: 71 71

Kypcosoii npoexr (KII), kypcoast pabota

(KP)

Pacuerno-rpaduueckoe 3aganue (PI'3)

Pedepar (P)

Occe (D)

CaMocCTOATEIbHOE N3YUEHUE PA3/IEIIOB 71 71

KonTponsnas padora (K)

Camonoaroroska (nmpopaboTka u
HOBTOpPEHHE JIEKIIMOHHOIO MaTepuaia u
Marepuaia ydeOHMKOB U y4eOHBIX
1ocoOui, MoAroToBKa K 1a00paTOPHBIM U
NPaKTUYECKUM 3aHATHIM, KOJJIOKBHyMaM,
pyO€KHOMY KOHTPOJIIO U T.1.),

IloaroroBka u caava 3auera 9 9

Bun ntorosoro KOHTPOJIA (saqu, BKSaMeH) 3a4€T

11



4.3. Paznenbl JMCUMILIMHBI, H3y4YaeMble B 6 cemecTpe

Ne
pa3aennl

HaumenoBanue pasgeiia

KoanuecTBo 4acoB

Bcero

Ayn.
padora

J

JIP

Bue ayn.
pao. (CP)

[IpencraBnenne 3Hanuii B 9BM (crmocoOHOCTH ocCy-
IIECTBIATh TOWUCK, KPUTHUYECKUH aHaIU3 M CHHTE3
WHPOPMAIH, TPUMEHSATh CHCTEMHBIH MOAXOX MAJIS
pELICHHs] TTOCTaBICHHBIX 3a/la4, aHAJTU3UPOBATH 3a-
Jady, BbIIENsAs ee 0a30Bble COCTABIAIOIINE, OCY-
HIECTBISAET AEKOMIIO3UIIMIO 3a7au, HAaXOAUTh U KpH-
TUYECKH aHATU3UPOBATh HMHGOPMALUIO, HEOOXOIH-
MYIO JUI PEIICHMS ITOCTaBJIEHHOH 3aJadd, paccMmart-
pUBaTh BO3MOXKHBIE BapHaHTBl pELICHHA 3aJayd,
OIICHHBas MX JOCTOMHCTBA U HEJOCTaTKH, IPaMOTHO,
JIOTUYHO, AapryMEHTHPOBaHO (OPMHUPOBATH COO-
CTBEHHBIC CYXKIICHHS U OLIEHKH, OTIUYaTh (AKTHl OT
MHEHHUH, MHTepIpeTanuil, OleHOK U T.I. B paccyxk-
JCHUSIX OPYTUX YYaCTHUKOB JESITEIbHOCTH, BBIIOJ-
HATH Pa0OTHl IO ONTUMHU3ALMU (YHKIHMOHHUPOBAHUS
pecypcoB MH(POPMALMOHHBIX TEXHOJOTHH, Y4acTBO-
BaTh B MHULIMUPOBAHWHU BBIABICHHUS MOTPEOHOCTH B
n3MeHeHusix pecypcoB UT u MoTHBaIuu uX BbIBIIE-
HUS, yYaCTBOBAaTh B OPraHHU3aIMM Ipoliecca yrpas-
JISHHsI IPOLIECCOM oNTUMU3aluu pecypcos UT).

19

4

4

11

Ucropust HelipokoMnbioTepoB. BricTaBku Helipo-
KOMIIBIOTEPOB. BO3HMKHOBEHHWE U  CTaHOBICHHE
HelipokomnboTepoB B Poccuu u 3apybeskom. [pu-
Mepbl HEHpOKOMIIbIOTEpOB. TpaHcHbrOTEpHL. (CIIO-
COOHOCTh OCYIIECTBIIATh IIOMCK, KPUTHYECKUH aHa-
JU3 U CHHTE3 WH(POPMALIUH, MPUMEHITh CUCTEMHBIN
MOJXOJ] JUI pEelIeHHs MOCTaBJICHHBIX 3a/ad, aHaJu-
3UpOBaTh 3ajady, BBIACISS ee 0a30BBIE COCTaBIISIO-
e, OCYIIECTBIICT NEKOMIIO3HINIO 3a7add, HaXo-
IUTh ¥ KPUTHYECKH aHAJM3UPOBaTh HH(OpPMAIHMIO,
HEOOXOIUMYIO IJIsl PELICHUS] OCTaBJICHHON 3a/ayH,
paccMaTpuBaTh BO3MOKHBIE BapHUaHTBI PEIICHUS 3a-
7lauu, OIICHWBAs MX JOCTOMHCTBA M HEIOCTAaTKH, Tpa-
MOTHO, JIOTUYHO, apryMEHTHPOBAaHO (HOpMHUpPOBATH
COOCTBEHHBIE CYKACHUS U OLECHKH, OTINYATh (PAKTHI
OT MHEHUH, MHTEpHpeTaluii, OLEHOK U T.I. B pac-
CYKACHUAX JIPYTMX YYacCTHHUKOB AEATEIbHOCTH, BbI-
MOJHATH pabOTHI 0 ONTUMHU3ALMU (YHKIHOHUPOBA-
HUSL pecypcoB HMH(OPMAIMOHHBIX  TEXHOJOIHH,
y4acTBOBaTh B MHUIIMMPOBAHUHN BBISBJIICHUS TIOTPEO-
HOCTH B M3MeHEHUsX pecypcoB UT u moTuBanmm ux
BBISBJICHHUS, y4acTBOBATh B OpPraHU3allMH Ipolecca
yIpaBJIeHUs] IPOLIECCOM ONTUMU3ALUU PECYPCOB
UT).

20

12

[TonsiTue © HEHPOKOMIBIOTEPAX U HEUpOUHUIaX.
Hudpossie, aHAJIOTOBHIE, Qg po-aHAIOTOBEIE
HEHPOYUIIBI M HEWPOKOMIBIOTEPHI. (CIIOCOOHOCTH
OCYIIECTBIISITh NOUCK, KPUTHUYECKHUH aHAJIN3 M CHHTE3

24

12

12



nH(GOpPMAINH, TPUMEHATh CHUCTEMHBIH MOAXOM I
pelIeHus MMOCTAaBIEHHBIX 3aflad, aHAJIM3UPOBaTh 3a-
nady, BBIIENsisi ee 0a30BbIe COCTABISIOIINE, OCY-
LIECTBIISIET ACKOMIIO3UIINIO 3a1a4d, HAaXOIUTh U KpH-
THYECKH aHAJIM3UPOBaTh WH(OpMaIio, HEOOXOIu-
MYI0 Ul pelIeHUs] MOCTaBICHHOMN 3ajadu, paccMar-
pUBaTh BO3MOXHBIE BapUaHThl pELICHUS 3aJayH,
OLICHUBAsI UX JOCTOMHCTBA M HEJOCTATKHU, FPAMOTHO,
JIOTHYHO, apTyMEHTHPOBaHO (HOPMHUPOBATh COO-
CTBEHHBIC CYXKICHUS U OICHKH, OTJINYAaTh (PaKThl OT
MHEHUH, UHTEpIpeTalluid, OLIEHOK U T.J. B Paccyx-
ACHUAX OPYTrUX YYaCTHHUKOB ACATCIBHOCTU, BBIIIOJI-
HATh Pa0OTHI MO ONTUMU3AIMU (PYHKIIMOHUPOBAHUS
pecypcoB MH(MDOPMAITMOHHBIX TEXHOIIOTHH, y4acTBO-
BaTh B MHHUIIMMPOBAHWHU BBIABIEHUS MOTPEOHOCTH B
n3MeHeHusx pecypcoB UT u MOTUBaLMU UX BBISBIIC-
HUA, Y4acCTBOBaThb B OPraHU3alMM IpoLEecca yIpaB-
JICHUS TIPOIIECCOM onTuMm3aIu pecypcos UT).

ApPXUTEKTYpBl HEHPOKOMIBIOTEPOB. ApPXHUTEKTypa
OBM ¢onHeiimana. OTnuunst apXuTEKTyphl HEHpo-
koMmbtoTepoB. SIMD, MIMD apxutexktypbl. Anma-
paTHBIE peanu3aluil HEHPOKOMIIBIOTEPOB U HEWpo-
gyunoB. Heiipouunst Ha [TJIMC. Apxurextypa I[TJINC.
[Ipoektsr HetipounnioB Ha [TJIMC. TrueNorth. (crmo-
COOHOCTh OCYLIECTBJIATh MOUCK, KPUTUYECKUI aHa-
JM3 ¥ CHHTE3 WH(POPMALIUH, NPUMEHITh CUCTEMHBIN
MOJXOJ] JUIA pEelIeHHs TOCTaBJICHHBIX 3a/ad, aHaJu-
3UpOBaTh 3a7ady, BBIACISS ee 0a30BBIC COCTaBIISIO-
e, OCYIIECTBIIIET NEKOMIIO3MIMIO 3aJadd, HaXo-
IUTh ¥ KPUTHYECKH aHAJIM3UPOBaTh HH(OpMAIHMIO,
HEOOXOIUMYIO ISl PELICHUS] OCTaBJICHHON 3a/ayH,
paccMaTpuBaTh BO3MOJYKHBIE BapHaHTBI PEIICHUS 3a-
Jlauu, OIICHWBAs MX JIOCTOMHCTBA M HEIOCTAaTKH, Tpa-
MOTHO, JIOTUYHO, apryMEHTHPOBaHO (HOpMHUpPOBATH
COOCTBEHHBIE CYKACHUS U OLECHKH, OTJINYATh (PAKTHI
OT MHEHUH, MHTEpHpeTaluii, OLEHOK U T.I. B pac-
CYKACHHUAX JIPYTMX YYaCTHHUKOB AEATEIbHOCTH, BbI-
MOJHATH pabOTHI 0 ONTUMHU3ALMU (YHKIHOHUPOBA-
HUSL PEecypcoB HMH(OPMAIMOHHBIX  TEXHOJOIHH,
y4acTBOBaTh B WHULWUPOBAHUH BBISBJICHUS TOTPEO-
HOCTH B M3MeHeHUsAX pecypcoB UT m moTuBanmm ux
BBISBJICHHUS, y4acTBOBaTb B OpPraHU3alluH Ipolecca
YIOpPaBIeHHUS] TPOLIECCOM ONTHMHU3ALUU PECypCOB
UT).

24

12

Ludpossre, aHaIIOTOBBIE, unpo-aHAIOTOBBIS
HelpokomnbioTepbl.  [IpencraBieHuss  CUTHAJIOB.
udposas o6pabotka curHanoB. CrnocoObl OICHKH
MTPOU3BOAUTEIHHOCTH HEHPOKOMITBIOTEPOB (CIIOCO0-
HOCTH OCYIIECTBJISTH IMOUCK, KPUTUIECKHUIA aHAINA3 H
CHHTEe3 HH(OpPMAalWU, TPUMEHATh CUCTEMHBIH IMOJI-
XOJI JUTsl PEIlIeHUs] TTOCTABJICHHBIX 3aJ1a4, aHAJTU3UPO-
BaTh 3a/ady, BBLIENSAS ee 0a30BbIe COCTABIISIOIINE,
OCYIIECTBIISIET JACKOMIIO3UITUIO 3a/1add, HAXOIUTh U
KPUTHYECKN aHAIM3UPOBATh MH(POPMAIIUIO, HEO00XO-
IUMYIO JUIS PelIeHHs ITOCTaBJIEHHOW 3aJayu, pac-
CMaTpUBaTh BO3MOXKHBIE BAPHAHTHI PEIICHHUS 3aIa4H,
OIICHMBAag UX JOCTOMHCTBA U HEAOCTATKH, 'PAMOTHO,

24

12

13



JIOTUYHO, apTyMEHTHPOBAaHO (HOPMHPOBATH COO-
CTBCHHLIC CYXXICHUA U OLCHKHU, OTINYATH (1)3KTLI oT
MHEHUH, WHTEpIpETaluii, OI[CHOK U T.lI. B PacCyk-
JIEHHUSX APYTUX YYaCTHUKOB AESATEIHHOCTH, BBITION-
HATH pabOTHI TIO ONTHMHU3ANNU (PYHKIMOHUPOBAHUS
pecypcoB MH(OPMAIMOHHBIX TEXHOJIOTUH, y4acTBO-
BaTh B MHHUIIMMPOBAHWUU BBIABICHUS MOTPEOHOCTH B
n3MeHeHusix pecypcoB UT u MoTHBaIuu X BbIBIIE-
HUA, YIaCTBOBATh B OPraHU3AIMH IPOIECCa yIpaB-
JIEHUs poleccoM ontuMusaiuu pecypcos UT).

MeMpuCTOpbl — HOBBIE MEPCHEKTUBHBIE SJIEMEHTHI 24 6 6
JUIS. HEUpOKOMIIBIOTEPOB. TeXHOJIOTUM U3TOTOBJICHUS
MEMPHUCTOPOB. MaTremMaTnieckue MOAEIH MEMPHCTO-
pos. [IporpamMmMHubie Mogenu MeMpUCTOpOB. [IpoeKThl
HEUPOKOMITHIOTEPOB ¢ MEMPHUCTOPAMH. (CTIOCOOHOCTH
OCYIIECTBJIATH ITOUCK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJIu3 U CUHTE3
nH(GOPMAIUK, MPUMEHATh CUCTEMHBIH TOIAXOM IS
pelleHus] MMOCTAaBIICHHBIX 3aflad, aHAIN3HPOBATH 3a-
nady, BBIAENAS ee 0a30Bble COCTaBISAIOIINE, OCY-
LIECTBIISICT AEKOMITO3UIIMIO 3a/1a4i, HAXOAUTh U KpH-
TUYECKH aHAIM3UPOBAaTh HH(POPMAINNIO, HEOOXOIH-
MYIO U pelIeHus] MOCTAaBIeHHON 3ajadn, paccMar-
puBaTb BO3MOXHBIC BapUaHTBI PCHICHUA 3aaayi,
OIICHMBAas MX JIOCTOMHCTBA W HEJOCTaTKH, TPaMOTHO,
JIOTUYHO, apTyMEHTHPOBAaHO (HOPMHPOBATH COO-
CTBCHHLIC CYXICHUA U OLCHKHU, OTIINYATH Q)aKTLI oT
MHEHUH, WHTEPIPETALUi, OLEHOK U T.A. B Paccyx-
JNEHHUSX APYTUX YYaCTHUKOB AESATEIHHOCTH, BBITION-
HSTh PabOTHl MO ONTHMU3AIMH (PYHKIUOHUPOBAHHUS
pecypcoB MH(POPMALMOHHBIX TEXHOJOTHH, Yy4acTBO-
BaTh B MHHUIIMMPOBAHWUU BBIABICHUS MOTPEOHOCTH B
n3MeHeHusix pecypcoB MT u MoTHBaIuu X BbIBIIE-
HUS, Y9aCTBOBaTh B OpraHM3allMM IMpolecca YIpaB-
JICHUs IPOLIECCOM onTuMm3anuu pecypcos UT).

12

Hroro:

135 32 32

71

| KonTpoiss (ToAToTOBKA M cjava 3a4eTa). 9 - -

Bcero:

144

4.4. labopaTopHbie padoThI

Ne
3aHATHSA

Ne
pa3nesa

Tema

Koa-Bo
4acoB

1.

1 BBenenne B HEMPOKOMIBIOTEPHBIE CUCTEMBI. MoJenu HEHPOHOB
(cTIOCOOHOCTH OCYIIECTBIATH MMOMCK, KPUTUYECKHI aHAIN3 U CHHTE3
HH()OPMAITIH, IPUMEHSTh CUCTEMHBIA TIOIXOT TSI PEIICHHUS ITOCTaB-
JICHHBIX 3a/a4, aHAJTU3UPOBATh 33/1auy, BRIICISS ¢ 0a30BBIC COCTAB-
JIAIOIINE, OCYIIECTBIISET JEKOMIO3ULINIO 3aa4, HAXOAUTh U KPUTH-
YeCKH aHAIM3UPOBATh MH(MOPMAIHMIO, HEOOXOMUMYIO I pPEIICHUS
MOCTaBJICHHOW 3aJlayd, paccMaTpuBaTh BO3MOKHBIE BapUaHTHI pe-
LIEHUA 3a/1a4l, OLIEHMBAsl MX JOCTOMHCTBA M HENOCTAaTKH, TPAMOTHO,

14



JIOTHYHO, apTryMEHTUPOBAHO (HOPMHPOBATH COOCTBEHHBIC CYKICHUS
U OLICHKH, OTJIUYaTh (AaKThl OT MHEHUH, HHTEPIPETALUIA, OIICHOK M
T.J. B PaCCYXKACHUSAX APYTUX YYACTHUKOB JCSITCIHLHOCTH, BBITOIHATH
paboThl MO ONTUMH3ANUK (YHKIIMOHUPOBAHHS PECYPCOB MH(pOpMA-
[UOHHBIX TEXHOJIOTUH, Y4acTBOBATh B WHHUIIMUPOBAHUU BBISBICHHUSI
noTpeOHOCTU B M3MEHeHUsIX pecypcoB UT u MOTHBAIMU WX BBISBIIC-
HHSI, yYaCTBOBATh B OPraHU3AIMU MPOIECCa YIPABICHHUS MPOIECCOM
onTtuMu3anuu pecypcos MUT).

3amaua JTHHEHHOrO pasleieHus ABYX KIACCOB (CIOCOOHOCTH OCY-
HIECTBIISATH TIOUCK, KPUTUYECKWUH aHalM3 W CUHTE3 HH(opmanmu,
MPUMEHSATh CHCTEMHBIN TOAXO AJIsl pElIeHUs TIOCTABICHHBIX 3a/1a4,
aHAJIM3UPOBATh 3aJady, BBIACsAS ee 0a30Bble COCTABISIONINE, OCY-
HIECTBIISICT ACKOMIO3UINIO 3aJaui, HAXOOUTh U KPUTUYECKU aHaJH-
3UpoBaTh HH(POPMAIINIO, HEOOXOAUMYIO IS PEIICHHUS MTOCTABICHHON
3a/la4d, paccMaTpUBaTh BO3MOXKHBIE BapHUAHTHl PEIICHHUS 3aaadH,
OLICHMBAs MX JOCTOMHCTBA M HEJJOCTATKH, TPAMOTHO, JIOTHYHO, apry-
MEHTUPOBAHO (OPMHUPOBATH COOCTBEHHBIC CY)KICHUS M OLCHKH, OT-
nu4gath (aKThl OT MHEHHA, HHTEPITPETAIui, OIEHOK U T.J. B PacCyX-
JNEHUSAX APYTHX YYACTHHKOB JIESTEIBHOCTH, BBHIMONHATH PadOTHI 110
ONTUMM3ALMN (YHKIMOHUPOBAHHUS PECYpcoB HH(GOPMALMOHHBIX
TEXHOJIOTUH, Y4aCTBOBATh B WHUIIMHPOBAHHUH BBISBICHUS TOTPEOHO-
CTH B W3MeHeHusx pecypcoB UT m MoTMBammm WX BBISBICHUS,
y4acTBOBaTh B OpPraHU3AIMU IPOLecca YIPaBICHUS MPOIECCOM OIl-
tumuzanun pecypcos UT).

3aaua HEJIMHEHHOTO pa3fieficHUs ABYX KIAcCOB (CIOCOOHOCTH OCY-
IICCTBIATh MOMCK, KPUTHYCCKUI aHAIM3 W CHUHTEe3 HH(pOpMaIuwu,
MPUMEHSATh CUCTEMHBIN TOAXOJ AJIsl PEIICHUs TIOCTABICHHBIX 3aj1ay,
aHANM3UPOBATh 3a/1a4y, BBIIENsAA e¢ 0a30BbIC COCTABIAIOIINE, OCY-
HIECTBIISET JCKOMIIO3UIUIO 33]]au, HAXOUTh U KPUTUYCCKU aHAJH-
3UPOBaTh UH(OPMAIUIO, HEOOXOAMMYIO JUIS PEIICHHUS MOCTABJICHHON
3a]a4d, PacCMaTpPUBaTh BO3MOXKHBIC BapUaHThI PEIICHUS 3alavdu,
OIICHMBAs MX JOCTOMHCTBA M HEJJOCTATKH, TPAMOTHO, JIOTHYHO, apry-
MEHTHPOBAHO (OPMHUPOBATH COOCTBCHHBIC CYXJICHHUS U OLICHKHU, OT-
nu4ath (aKThl OT MHEHHIA, HMHTEPIIPETAIUH, OIEHOK U T.J. B PaCCyX-
JCHUAX JAPYTHX YYACTHUKOB NESTEIBHOCTH, BBIMOIHATH PabOTHI 1O
ONTUMH3AIWH  (DYHKIIMOHUPOBAHUS PECYpPCcOB HH(GOPMAIMOHHBIX
TEXHOJIOTUH, Y4aCTBOBATh B MHUITUMPOBAHUH BBISBJICHUS TOTPEOHO-
CTH B uW3MeHeHusx pecypcoB UT W MOTHBalMM WX BBISBICHUS,
YYacTBOBaTh B OpPraHU3AIMU MPOIlecca YIPABICHUS MPOIECCOM OIl-
tuMm3armuu pecypcos UT).

I'pagrieHTHBIC aNTOPUTMBI O0YUYCHHS CEeTH (CIIOCOOHOCTH OCYIIECTB-
TATh TIOUCK, KPUTUYECKU aHaIW3 M CHHTE3 WH(GOpPMAIUH, MPHMe-
HATH CUCTEMHBIN MOJIXO0/ JIJIsl PEUIEHUS MOCTABICHHBIX 3aj1a4, aHaIH-
3UpOBaTh 3aJ]avy, BBIACIAS €€ 0a30BbIE COCTABJIAIOIIUE, OCYIICCTB-
JSeT ACKOMIO3UIUIO 33a/layd, HAXOAUTh U KPUTUYECKU aHATU3UPO-
BaTh MH(POPMAITHIO, HEOOXOANUMYIO JJIS PEIICHHS TOCTaBICHHOM 3a-
Jlayd, paccMaTpuBaTh BO3MOKHbIE BapUaHThl PELIECHUS 3aJayu, Olle-
HUBas UX JOCTOMHCTBA U HEIOCTATKH, IPaMOTHO, JIOTUYHO, apI'yMEH-
THPOBaHO (GOPMHUPOBATH COOCTBEHHEIC CYKICHHS W OICHKH, OTIH-
4yaTh ()aKThl OT MHEHHIA, HHTEPIIPETALIMH, OLICHOK U T.J. B PACCYKIC-
HUSX JIPYTUX YYaCTHUKOB JIEATCIIEHOCTH, BBITIOTHATH PAOOTHI IO OII-
TUMU3AIUN (PYHKIIMOHUPOBAHUSI PECYpPCOB WH(POPMAIIMOHHBIX TEX-
HOJIOTH, YJ4aCTBOBAaTh B WHHUIIMUPOBAHUH BBISIBICHUS MOTPEOHOCTH
B U3MeHeHusAx pecypcoB UT u MoTHBalUM UX BBISIBIEHUS, y4aCTBO-
BaThb B OpraHM3allM Ipolecca YIpaBiICHUs MPOLECCOM ONTHUMU3A-
i pecypcos UT).
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PexyppeHTHBIE CeTH KaK acCOIMATHBHBIE 3alIOMHHAIOIINE yCTPOM-
cTBa (CIIOCOOHOCTH OCYIIECTBISATH TOWUCK, KPUTHUECKHA aHaIu3 U
CUHTE3 MH(POPMAILIUU, TPUMEHITh CUCTEMHBIN MOJAXOA JUIS PEIICHUS
MOCTaBJICHHBIX 33/1a4, aHAJM3UPOBATh 3a/lady, BhIIENsIs ee 0a30BbIe
COCTaBJISIONINE, OCYIIECTBISIET JEKOMITO3UIINIO 33aa4l, HAXOAUTh U
KPUTHYECKU aHAIM3UPOBATh MH(OPMAIMIO, HEOOXOIUMYIO UIS pe-
IIEHUs] TIOCTABIICHHOW 3a/1a4M, paccCMaTpUBaTh BO3MOXKHBIE BapHaH-
THI PEIIeHNs 3a/1a4M, OLIEHUBAs MX JTOCTOMHCTBA W HEOCTATKH, Ipa-
MOTHO, JIOTHYHO, apryMEHTHPOBaHO (OpMUpPOBATH COOCTBEHHEIC
CYXKICHUS W OIICHKH, OTIMYATh (paKThl OT MHEHUH, HHTEPIIPETALIUH,
OIIEHOK W T.J. B PAcCyXIEHUSIX APYTHUX YIaCTHHUKOB JESTEIHLHOCTH,
BBITIONTHATE PabOTHI 1O ONTUMU3ANUNA (HYHKIIMOHUPOBAHMS PECYPCOB
WH(POPMAITMOHHBIX TEXHOJIOTUH, Y4aCTBOBATh B MHUITUUPOBAHUH BBI-
sBIIEHUS TOTpeOHOCTH B M3MeHeHHuIx pecypcoB UT n MoTuBanmm ux
BBISIBIICHUS, y9acTBOBaTh B OpraHU3allMil Ipollecca YIpaBiIeHUS
poreccoM ontuMm3anuu pecypcos UT).

Metoasl mpoOrpaMMHON peani3aluyd HEHPOKOMITBIOTEPOB (cmoco0-
HOCTb OCYILECTBIISTH IOUCK, KPUTUYECKUH aHAIU3 U CHHTE3 HH(OP-
MalUU, IPUMEHATh CUCTEMHBINA NTOAXO ISl PELICHHUS IOCTaBIECHHBIX
3aja4, aHaJIM3UPOBATh 3a[auy, BELACISL ee 0a30BbIe COCTABISIOLINE,
OCYIIECTBIIAET AEKOMIO3UIMIO 3aadd, HAaXOAUTb M KPUTHUYECKU
aHAJIM3UPOBATh UH(POPMALINIO, HEOOXOIUMYIO IJIsl PELICHUS IOCTaB-
JIEHHOW 3aJa4d, PAacCMATPUBAaTh BO3MOJKHBIE BApHUAHTHI PEILEHUS
3a/1a4M, OLCHUBAs UX JOCTOMHCTBA U HEAOCTAaTKH, TPaMOTHO, JIOTHY-
HO, apryMEHTHpPOBaHO (OPMHPOBAaTH COOCTBEHHBIE CYXXICHUS H
OIIEHKH, OTINYATh (PaKThl OT MHEHUH, HHTEPIPETAINi, OLIEHOK U T.1.
B PacCy’KACHUAX JPYTUX YYaCTHUKOB JESITEIbHOCTH, BBINOIHATD pa-
00TBI 1O oNTUMHU3aIMU (HYHKIMOHHPOBAHUS pecypcoB MH(pOpMauu-
OHHBIX TEXHOJIOTUH, Y4aCTBOBaTh B MHULIMUPOBAHUM BBISBIICHUS I10-
TpeOHOCTH B m3MeHeHHsAX pecypcoB T u MoTHBaLuK UX BBIABICHUS,
y4acTBOBaTh B OpPTraHU3allMy MpOLEcca YIPABIEHHUS MPOLIECCOM OII-
tMm3aIu pecypcos UT).

HTroro:

32

4.5. CamocTosiTe/IbHOE M3YyYeHHEe Pa3/1e10B IUCUUILINHBI

Ne
pasaena

BOHpOCbI, BBIHOCHUMbIE€ HA CAMOCTOATEC/IbHOC U3YUCHUE

KoJ-Bo
4acoB

1

2

1.

ITonoxeHuss Teopuu HEUPOHHBIX CETEH, CTPYKTYpPbl U METOAbI HACTPOUKH
HEUPOHHBIX CETEH (CrOCOOHOCTh OCYIIECTBIATH IMOMCK, KPUTHUYESCKUI aHAIU3 H
CHUHTC3 I/IH(i)OpMa]_II/II/I, IIPUMCHSTH CHCTEMHBII noaxon AJisd peuICHUA MOCTAaBJICHHBIX
3a7a4, aHaJIM3UpOBaTh 3a/la4y, BBIACIIAA €€ 0a30BbIE COCTaBJIAOIINEC, OCYHICCTBIIACT
ACKOMIIO3UIIUMIO 3aJla4yi, HAXOAUTb W KPHUTHYCCKU aAHAJIU3UPOBATH I/IH(l)OpMaLII/IIO,
HeO6X0}Z[I/IMYIO IJId pCUICHUA IMOCTaBJICHHOM 3aga4uu, pacCMaTpuBaTb BO3MOKHBIC
BAapHaHThl PCIICHUA 3aJaud, OHCHUBAA UX AOCTOMHCTBA W HCOOCTATKHU, I'PAMOTHO,

11
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2. N3ydenne cucreMbl KOMaHI MHKpOKOHTposuiepoB PIC16F8xx (cmocoOHOCTE oCy- 12
IICCTBJIATH ITOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 U CHUHTE3 I/IH(i)OpMa]_II/II/I, MMPUMCHATHL CH-
CTEMHBIM TOJXOM IUIsl PEIICHUS MMOCTABICHHBIX 3a/1a4, aHAJIM3UPOBAThH 3aj]ady, BbI-
Jensisi ee 0a30BbIe COCTABISIONINE, OCYIIECTBISIET JCKOMIIO3UIUIO 3a/1a41, HAXOJAUTh
W KPUTHYECKH aHAIM3UPOBATh WH(POPMAIIHIO, HEOOXOUMYIO JUTS PENICHUS MOCTaB-
JICHHOH 3a/1ay¥, PacCMaTPUBATh BO3MOXKHBIC BapUAHTHI PEIICHUS 3a7auu, OI[CHUBAS
MX JIOCTOMHCTBA M HEIOCTaTKH, IPAMOTHO, JIOTHYHO, apryMEHTHPOBAHO (HOPMHPO-
BaTh COOCTBEHHBIE CYXKICHUS U OICHKH, OTIINYATh (DAaKThl OT MHEHHH, HHTEPIpETa-

3. GPU xkaxk 3¢ QpeKTHBHBIN dMYJISTOp HelipoHHBIX cereil. Apxutekrypa GPU. GPGPU. 12
Texnonoruss CUDA. HeiipocereBbie Onbmuoreku Ha GPU (cmocoGHOCT OCYIIEeCTB-
JSITHh TIOMCK, KPUTHYECKUN aHaIN3 U CHHTE3 WH(POPMAIUH, IPUMEHITH CUCTEMHBIN
MOJXOM Ul PELICHUs] IOCTABICHHBIX 33Jad, aHAIN3UPOBATh 3aJady, BBLIENAS €€
0a30BbIE COCTABISIONINE, OCYLIECTBIACT ACKOMIIO3UIHMIO 33/1a4H, HAXOIUTh U KpH-
TUYECKH aHAJIM3UPOBATh HHPOPMALNIO, HEOOXOAUMYIO JUTS PEIICHHS TOCTABICHHON
3aJauy, pacCMaTpUBaTh BO3MOXKHBIE BapHaHTHI PEIICHUs 3a/aud, OLCHHUBAs UX JO-

4, KonTpactupoBanue (pemyKiusi) HEHPOHHOH ceTH (CIOCOOHOCTH OCYIIECTBIATH IMO- 12
WCK, KPUTHYECKUH aHAN3 W CHHTe3 WH(OpPMAINH, TPUMEHATh CUCTEMHBIH OIXO0/
JUTSI pEIICHUS TOCTaBJICHHBIX 3a]a4, aHaJU3UPOBATh 3aJady, BBIICISIS €¢ 0a30BEIC
COCTAaBIIAIONINE, OCYLIECTBIISICT NEKOMIIO3UILIMIO 3aJaud, HAXOIUTh M KPUTHUUYECKU
aHAITM3UPOBaTh UHPOPMAIIHIO, HEOOXOAMMYIO ISl PEIIeHHsI TOCTaBIEHHON 3ajauHu,
paccMaTpuBaTh BO3MOXKHBIE BAPHAHTHI PEIISHUs 3aau, OIICHNBAs MX TOCTOMHCTBA
M HEAOCTaTKH, TPAaMOTHO, JIOTMYHO, apTyMEHTHPOBAaHO (POPMHUPOBATH COOCTBEHHBIC

5. HeueTtkne n rubpunHble HEHPOHHBIE CETH (CITOCOOHOCTH OCYIIECTBIISITh TTOUCK, KPH- 12
TUYCCKUI aHAIU3 U CUHTE3 MH(OPMAIIUH, TIPUMEHITh CUCTEMHBIA MOAXOJ VIS pe-
LIEHHUs MTOCTABJICHHBIX 3a7ay, aHAJM3UPOBATh 3a/1a4y, BHIAEIs ee 0a30BbIE COCTaB-
JISTOIIHE, OCYIIECTBISET JEKOMITO3UIUIO 3a/1a4H, HAXOIUTh U KPUTHUECKU aHAJIH3H-
poBaTh HH(pOpPMAINIO, HEOOXOIUMYIO IJIsl pEIIeHHs MOCTaBJICHHON 3aJayu, pac-
CMaTpHUBaTh BO3MOXKHBIC BapUaHTHI PEILICHHUS 3a[aud, OLCHUBAs UX JOCTOMHCTBA M
HEJOCTaTKH, TPaMOTHO, JIOTHYHO, apTyMEHTHPOBAaHO (POPMHPOBATH COOCTBEHHBIC
CY>KICHUS U OIEHKH, OTINYaTh ()aKThl OT MHEHU, HHTEPIPETANNA, OIICHOK H T.1. B

6. Camoopranu3aius (caMooOyueHHe) HEHPOHHBIX ceTel (CIIOCOOHOCTh OCYIICCTBIATh 12
TOWCK, KPUTUUECKUI aHalIM3 W CHHTE3 MH(OpMalMu, TPUMEHATh CHCTEMHBIH MOJ-
XOJ[ I7Isl pelIeHus] TIOCTaBJICHHBIX 3aj1ad, aHAJIM3UPOBaTh 3a7a4y, BhIIENs ee 0a3o-
BbI€ COCTABIISIOIINE, OCYIIECTBIIAECT JEKOMITO3UIMIO 3a/1a4H, HaXOAUTh W KPUTHYE-
CK{ aHAJIM3UPOBATh WH(OPMAINIO, HEOOXOIUMYIO JIJIsl peIIeHrs TOCTaBIeHHOHN 3a-
Jla4d, pacCMaTpPHUBAaTh BO3MOXHBIE BAPHUAHTHI PEUICHHS 337a9H, OIIEHUBAasI X JJOCTO-
WHCTBa M HEJOCTATKH, TPAMOTHO, JIOTHYHO, apTyMEHTHPOBaHO (HhOpMUPOBATH COO-
CTBCHHBIC CYXJICHUA U OLICHKU, OTJINYATh q)aKTBI oT MHeHI/II\/'I, HHTepHpeTaHHﬁ, OILIe-
HOK U T.JI. B PacCy>XICHUSX JPYTHX YYAaCTHHUKOB JIESTCIBHOCTH, BBIMOIHATH PaOOTHI
Mo OonTUMH3aNH (PYHKIIMOHUPOBAHUS PECYpPCOB WH(POPMAIMOHHBIX TEXHOJIOTHIA,
Y4aCTBOBAaTh B MHUIIMUPOBAHUHN BBIABJICHUA HOTpe6HOCTI/I B M3MCHCHUAX PECYPCOB
UT u MoTHBanuu MX BBISBJICHUS, yUYacTBOBATh B OpPTaHH3alMHU Mpolecca yInpasie-
HUS TIpo1ieccoM onTumm3anuu pecypcos UT).

HTroro: 71

5. OueHoyHble cpeCTBA JJIsl TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH M IPOMEKYTOYHOM

aTrecTanuu

5.1. OneHo4YHbIe MaTepUAJIbI VISl TEKYIero KOHTPOJISI yCIIeBaeMOCTH
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N3yuenue crygeHTaMu AUCHUTUTHHBI « KOMITBIOTEPHI 1 KOTHUTUBHBIE CHUCTEMBD) OCYIIECTBIIS-
eTcs B 6 ceMecTpe B paMKax CIIEAYIONMX OPTaHU3allMOHHBIX (OPM: JICKITUH, JIA0OpaTOpPHBIC 3aHs-
TUS1, KOJUIOKBUYMBI, CAMOCTOSATEIbHAS pad0Ta M KOHTPOJIbHBIE MEPOTIPHUSITHSL.

HocTmkenue 1eiaei n3yuyeHus AUCHUILUIMHBI OCYIIECTBIISIETCS 32 CUET UCIOJIb30BAHUSI HHTEP-
aKTUBHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH, KOTOPBIE COMPOBOXKIAIOT YTECHUHN JICKIIMOHHOTO Kypca
o auctuiuinae « KOMITbIOTEPHI 1 KOTHUTHBHBIE CUCTEMBI» MIPE3CHTAIIMEH, 110 BCEM €€ pa3/ieiam.

[Tpumenenue meton0B I'T — ncnonb30BaHUs ATEKTPOHHBIX BEPCHil YI€OHUKOB U yUeOHBIX TO-
coOuii, METOAMYECKUX YKa3aHUH (PEKOMEHIAINH).

NunuBunyanu3ainus 00ydeHUs OCYIIECTBISIETCS 32 CUET OpraHU3aIMK BBIMOJHEHUs Jabopa-
TOPHBIX PaOOT KaXIbIM CTYJICHTAMH Ha MTPOCKTUPOBAHUE OPTaHU3AIIMOHHBIX U MPOU3BOICTBEHHBIX
CTPYKTYP.

JlaboparopHble pabOTHI HANIPABIIEHBI HA 3aKPEIUICHUE TEOPETUYECKUX 3HAHHWM IO BOIPOCaM
MIPOCKTUPOBAHUS OPTaHU3AIMOHHBIX W MPOU3BOJCTBEHHBIX CTPYKTYp C YUETOM MOJIYYCHHBIX 3Ha-
HUU 10 CBOMCTBAM CHCTEM, IIpaBujIaM MPUMEHEHHsI CHCTEMHOTO MOIX0/1a, PUHIIUIIOB TPOSKTHPO-

BAaHUS U 3aKOHOB OpraHuU3aluu IJIsd JadbHEHNIIIEro NCIoIb30BaHMUS.

5.1. OueHo4YHbIe MATEPHAJBI IJISl TEKYIEr0 KOHTPOJISA yCIeBA€MOCTH
KoHTpo/ibHBIE BONPOCHI M 32/1a4M TEKYIEero  py0eKHOro KOHTPOJIA

KonTposbHbie MeponpusiTusi o 1-0ii KOHTPOJILHOI TOYKe

1. JIaboparopHas padora:

1.1. BBenenue B HEHPOKOMIIBIOTEPHBIE CUCTEMBL. MO1€1M HEHPOHOB.

1.2. 3amaua TMHEHHOTO pa3/IesieHus IBYX KJIacCOB.

1.3. 3ajaya HETMHEITHOTO pa3AeJICHUs JBYX KJIaCCOB.

2. KomnokBuyMm: 3aiaHus Ha KOJUIOKBUYM I10 NIEPBOM KOHTPOJILHOM TOUKE.

3. KommnbroTepHblil TECTOBBIN KOHTPOJIb: baHK TECTOBBIX 3alaHUM COAEPKUT 33 3a7aHusl.

3agaHus Ha KOJUIOKBMYM IO NIePBOii KOHTPOJILHOM TOYKe
3ananue Ne 1.
1. Moaenu GMOJIOTHYECKUX HEMPOHHBIX CETEH.

2. IlpeumyuiecTBa HEHPOHHBIX CETEH.

3aganue Ne 2.
1. Monenu UCKyCCTBEHHBIX HEMPOHHBIX CETEH.

2. Vcnonp3oBaHue HEMPOHHBIX CETEH.
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3amanue Ne 3.
1. TeopeTrueckre OCHOBHI IOCTPOEHUSI CUCTEM UCKYCCTBEHHOTO MHTEJICKTA; IPUHIIUITBI CO3/IaHuUs
3KCHepTHBIX CUCTCEM paSJII/I‘-IHOFO HAa3HAUYCHUSI.

2. O6nactu NpUMEHEHUs! HEHPOHHBIX CETEH.

3ananue Ne 4.
1. IIpoekTupoBaHHE apXUTEKTYPbl HEUPOHHOMN CETH.

2. JlpeBOBUHBIE MOJIETH.

3aganue Ne 5.
1. IIpocTpaHCTBO TUIIOTES.

2. JluHelHbIE MOJIENH.

3aganue Ne 6.
1. ITouck B IpOCTPAaHCTBE TUIIOTES.

2. Kakue Moaen OTHOCSITCSL K BEPOSATHOCTHBIM MOJIEIISIM MAITUHHOTO OOYy4YEeHUS?

3amanume Ne 7.
1. 3nanusa. CucTteMbl yCBOCHMSI 3HAHUIA.

2. Heuetxue monenmu.

3amanue Ne 8.
1. Yro takoe oOyuaemocts? [lepeoOyuenue.

2. HeiipoceTeBble MOAEH.

3amanue Ne 9.
1. Ouenka kauecTBa peuieHUs 3a1a4yu.

2. Monenu Ha OCHOBE ITPaBUIL.

3amanue Ne 10.
1. IIporpaMMHBIe peau3aliud HEHPOHHBIX CETEH.

2. Kakue kinacchl HEHPOHHBIX CETEH OTHOCATCS K JINHEUHBIM MOJAECIISM?

Samanme Ne 11.
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1. Kakue crocoObl 0OMEHA JaHHBIMU MPUMCHSIFOTCS B MHKPOIIPOIIECCOPHBIX crucTteMax? IlosicHe-

HUE BBINIOJIHUTE Ha MPUMEPAX CTPYKTYPHBIX CXE€M U (pparMeHTax mporpaMm oOMeHa.

2. Yem oTinyaeTcs HeUeTKas Kiractepusanus OT YeTKOM?

3amanne No 12.
1. I'ubpuHbIE SKCIIEPTHBIE CUCTEMBI.

2. B yem 3akimoyaeTcsi KOMUTETHBIA METOJT KJacCu(PUKAIUU?

3amganue Ne 13.
1. YeMm oTimuaeTcst He4YeTKasl JIOTHKA OT KJIIACCHYECKO?

2. 3ayeM co3garoT ancaMOIM Moenei?

3amanue No 14.
1. Kakue HemocTaTKu €CTh y HAMBHOTO OaiiecoBa kiaccudukaTopa?

2. Mojenu maMsITH B HeﬁPOHHbIX CCTAX.

3amanne No 15.
1. Yo no3Bossget nosyunuts PCA-anroputm?

2. Kakue cymecTByrOT MOJIETM, OCHOBAaHHbBIE HA IEPEBBAX ?

KoHTposbHbIe MepONIPUATHS MO 2-0i KOHTPOJIbHOI TOYKe

1. JlTabopaTopHas pabora:
1.1. 'paguieHTHBIC aNTOPUTMBI OOYYCHHUSI CETH.
1.2. PexyppeHTHBIE ceTH KaK acCOIIMAaTUBHBIE 3aIIOMHHAIOIINE YCTPOMCTBA.

2. KonnokBuyM: 3ajaHus Ha KOJUIOKBUYM II0 BTOPO KOHTPOJIHOM TOUKE.

3. KoMnbIoTepHBIN TECTOBBIM KOHTPOJIb: baHK TECTOBBIX 3a/laHUi COAEPKUT 33 3a1aHusl.

3agaHus Ha KOJUIOKBMYM IO BTOPOH KOHTPOJIbHOM TOYKe

Samanue Ne 1.
1. N3BneueHue 3HAHUH.

2. TexHoMOrMM MAIIMHHOTO OOyYEHHSI.

Samanme Ne 2.
1. Tpanchopmanusi IPU3HAKOBOTO MPOCTPAHCTBRA.

2. KonuentyanbHoe 00y4eHHUE.
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3amanue Ne 3.
1. IToctpoenue ancam6IIsa MOIETCH.

2. Mogenu MalMHHOTO 00yYeHHS.

3amanue Ne 4.
1. Ouenka kauecTBa MPOIEAYyPbl O0yUEHUSI.

2. AHcam0ii1 MoJieJIel U OIIeHKa KauecTBa 00yIeHUS.

3amanue Ne 5.
1. ITocTpoeHue perpecCHOHHBIX MOJEIIEH.

2. OnTumu3zanus IpU3HaAKOBOTO MIPOCTPAHCTBA.

3amanue Ne 6.
1. IToctpoenue kmaccupuKaToOpoB.

2. barrusr u ciydaiiHble jeca.

3amanme Ne 7.
1. Ananu3 npu3HAKOBOIO MPOCTPAHCTBA.

2. ObyudeHue yCUJICHHbBIX IPaBUIIL.

3aganue Ne 8.
1. JIMCKpUMHHAHTHOE OOYYCHHE ITyTeM ONTHMH3AIUH YCIOBHOTO MPABIOIOI00US.

2. Kapra ancambrneBoro nanamadra.

3amganue Ne 9.
1. BeposITHOCTHBIC MOJICIH JUTsl KATETOPUATBHBIX TAHHBIX.

2. ROC-ananus.

3amanne Ne 10.
1. IIpuMenenne Mojeeii MAIIMHHOTO O0YYEHHUS JIJIS PEIICHUS 3a1a49 KJIacCHU(PUKAIINH.

2. OueHka KauecTBa Kilaccu(PUKaIIH.

3amanme Ne 11.

1. IIpuMeHnenne MojeIeii MAIIMHHOTO O0YYCHHUS JIJISl PEIICHUS 3a/1a9 PETPECCHH.



2. VHaexchl OIEHKH MOJIETH KIaCTepHU3alliu.

3amanue Ne 12.
1. [IpumeneHne MoieNeil MAITUHHOTO OOYYCHHUS IS PEIICHUS 3a]1a4 KIIaCTEePH3aI[IH.

2. OrieHKa KauecTBa pEerpeCCHOHHBIX MO/IEICH.

3ananue Ne 13.
1. bunapHas kiaccuuKaIys.

2. Boluncnenus ¢ npu3HaKamH.

3amanue Ne 14.
1. MHoroxkmaccoBasi KjaccCu(pUKaIus.

2. IlpeoOpa3oBaHus MPU3HAKOB.

3ananue Ne 15.
1. I'my6okoe (rmyOuHHOE) 00yueHue.

2. KoHcTpyupoBaHue Npu3HaKoB.

3amanue Ne 16.
1. MeToapl MAaIIMHHOTO O0yYEHUSI.

2. AHanu3 ri1aBHBIX KOMIIOHEHT.

3amanme Ne 17.
1. Texnonorus CUDA B MalmMHHOM 00y4€HUH.

2. OueHka 3HaYMMOCTH IIPU3HAKOB.

KoHnTposibHbIe MeponpusATHSA 1O 3-0i KOHTPOJIbHOM TOYKe

1. JlTabopaTopHas pabora:
1.1. MeTtobl MpOrpaMMHON peain3aliui HeHPOKOMITBIOTEPOB.

2. KomnokBuyM: 3ajaHus Ha KOJUIOKBUYM IO TPETbEW KOHTPOJIBHON TOUKE.

3. KomnbroTepHbIN TECTOBBIM KOHTPOJIb: baHK TECTOBBIX 3a/laHui COAEPKUT 33 3aAaHUs.

3agaHus HA KOJVIOKBHYM 10 TPeThell KOHTPOJIbHOM TOYKe

Samanme Ne 1.

1. AnropuT™Mbl HaCTPOHKH HEHPO-HEUETKUX CUCTEM BBIBOJIA.
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2. Kakoe mpenMyIecTBO UMEET CaMOOpraHU3yIoLlascs KapTa MPU3HAKOB Iepen ajroputMom K-

cpenHux?

3amanue No 2.
1. Mogenb uepapxuueckoit BpemeHHou namsit HTM.

2. B yeM 3aKir04aeTcs METOJ1 ONIOPHBIX BEKTOPOB?

3ananue Ne 3.
1. OcuunnsaTopHble HEHPOHHBIE CETH.

2. YTo mo3BOJISIET MOJIYYUTh METO/I IJIABHBIX KOMIOHEHT?

3ananue Ne 4.
1. PekyppeHTHbIE HEPOHHBIE CETH.

2. Kakue HemoCcTaTKH €CTh Yy METO/1a KJIIACCH(PUKAIIMH 110 OJIMbKalIeMy cocemy?

3amanue Ne 5.
1. Knacrepusanus rpados.
2. Kakue npeumyiecTBa U Henoctatku ecth y RBF-ceTn mo cpaBHEHHIO ¢ MHOTOCIONWHBIM MEp-

CEeNnTpOHOM?

3amaunne Ne 6.
1. IIpumeHeHne HEHPOHHBIX CETEN I PEIICHUs 3aJaul CErMEHTAllU BU3YalIbHbBIX CLIEH.

2. Kakwue anropuT™Mbl HCTIONB3YIOTCS TIPH 00yUYeHUH 0€3 yIUTes?

3amanue No 7.
1. BoccranoBieHrne TpeXMEPHBIX 00Pa30B C TOMOIIBI0O HEUPOHHBIX CETEH.

2. Yro Takoe Kpocc-Banuaanus?

3amanue Ne 8.
1. CeTn aganTUBHOTO pe30HAHCA.

2. 3ayeMm HYy’)KHA BaJIUJIalIUOHHAsI BRIOOpKA?

3aganue Ne 9.
1. IIpouenyps! HacTpoiiku RBF-cereit?

2. Uto Takoe 06001IeHIE B HEHPOHHBIX CETSIX?
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3amanue Ne 10.
1. Yro Takoe OyTCTpINIUHT?

2. Kakue npaBuia UCIIONIB3YIOTCS IIPU IOCTPOEHUH CBEPTOUHBIX HEHPOHHBIX cETEN?

Samanme Ne 11.
1. Kakue Heliponsl B kapTe KoxoHeHa Ha3bIBaIOT MEPTBBIMU?
2. Iloyemy curMoujanbHble (QYHKIWM AKTUBAIMM TONYYMIH IIHPOKOE pACHPOCTPAaHEHUE B

HEHUPOHHBIX CETSIX?

3aganue No 12.
1. Yro BrirOUaeT B cedst oOyuaromiasics moens sBomonuu (Learnable Evolution Model, LEM)?

2. Kakue rpagueHTHBIE aIrOPUTMBI paboTatoT 3P QeKTHBHEE ANTOPUTMA HAUCKOPEHIIIETro CIrycKa?

3aganue No 13.
1. Kakue maru BKJIIOYAaEeT B CceOsl aJIrOpUTM HWHKPEMEHTHOIO MOMYJISIIIMOHHOTO OOyYeHUs
(Population-Based Incremental Learning)?

2. Ha ugrto BnusieT k03 HUIMEHT CKOPOCTH O0yIeHHSI?

3ananue Ne 14.
1. IlonsiTHE MAMATH B HEHPOOUOJIOTHYECKOM ACTIEKTE.

2. JInst 94ero TeHeTUYeCKUi allTOPUTM UCTIONB3YET MYTAII0 XPOMOCOM?

3ananue Ne 15.
1. Anroputmsl riTyOMHHOTO O0Y4EHUSI.

2. Yto Ttakoe Q-00yueHue?

3aganue Ne 16.
1. AnantuBHBIE HEUPOHHBIE CETH.

2. Ha3nauenue u BBINIOJHEHUE KOMAH]I YCIOBHBIX TIEPEXO/I0B.
3amanue Ne 17.

1. HeiipoceTeBble MOAETH KiIacCH(PUKALIUN BU3yaTIbHBIX 00pa30B.

2. B yewm 3akimo4yaeTcs MUYUTAHCKHH ITOIX0JT K CHCTEMaM 00yJaronIuXxcs KIIacCU(PUKATOPOB?
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3aganue Ne 18.
1. Mojenu Mpou3BOJILHOTO M HEITPOU3BOJILHOTO BHUMAHHS.

2. Kakue maru ucrnonb3yeT ajaropuTM HedeTkol kiactepusanuu ['ycraddceona-Keccensa?

3amanne Ne 19.
3. OOGy4eHHe HeYTIOPSAA0UYECHHBIX MHOXECTB TTPaBHUJI.

4. Yem ornuyaercs anroput™ BeiBoja LlykamoTo ot anroputma Jlapcena?

3amanne Ne 20.
5. U3Bnedenue 3HaHUN U3 O0YUYCHHBIX HEUPOHHBIX CETEH.

6. Kakne ImpaBHJjia UCIIOJB3YIOTCA B MOJCINU TUIIA CHHTJITOH?

TecTbI:

1. 3HaueHue aKTUBAIIMOHHOMN (PYHKIINH SBIISETCS:

+: BBIXOZOM HEWpOHa

: BXOJIOM HEWpOHa

: BECOBBIM 3HAYEHHUEM HEHpOHa

. BECOBBIM 3HAYCHHUEM CHHAIICA

[\

. Heitpodapmakosnorust 3aHuMaeTcst:

+: MpeoTBpaIleHueM HeHpOIeTeHepaTUBHBIX 3a00JIeBaHUI

: HEUPOMPOTE3UPOBAHUEM

: pa3zpaboTKoii HelipouHTepdeiicoB

: pa3pabOTKOW MHTEIUIEKTYaJIbHBIX CUCTEM Ha 0a3e HEHPOHHBIX CeTeH

(98]

. CBepTOuHbIE HEHPOHHBIE CeTH Hanbosee 3GHEKTUBHO MPUMEHSIOTCS JIJIS1 PEIICHUS 3a1a4:

+: 00paboTKH N300paKeHUI

: IPOrHO3UPOBAHUS U3MEHEHUS [1apaMETPOB
-: e pPOBKH COOOIICHUN

-: pair3an pEKOMCHAATCIIBHBIX CUCTEM

4. Ipoueccom 00yueHUs: HEUPOHHON CETH Ha3bIBAIOT:

+: Iporecc MOACTPOUKH BECOBBIX KOA(PPHUIIMEHTOB CETH



. Opouecc n0n60pa BXOJHBIX JaHHBIX

: TIpoIiecC 0I00pa ApXUTEKTYPhI CETH

. Ipounecc HOHCTpOﬁKH KOJIMYCECTBA CKPBITLIX CJIOCB

5. Pa3paboTku B 00J1aCTH UCKYCCTBEHHOI'O MHTEJIEKTa HAIIPABJICHBI HA:

: MCCJIEJIOBaHUE TPUHLIUIIOB pabOThl MO3Ta U Pa3IMYHbBIX aCMEKTOB MBICIUTEIBHON JEATEIbHOCTH
YyeJoBeKa

-1 CO3JIaHUE HOBBIX METOJ/IOB aBTOMATH3AIUY PA3IMYHBIX ACTIEKTOB KU3HU OOIIECTBA

+: pa3pabOTKy MHTEIUIEKTYaIbHBIX KOMITBIOTEPHBIX CUCTEM

-: pa3BUTHE UHCTPYMEHTOB aHAJIM3a U 00PaOOTKH TaHHBIX

6. CeTblo O3 0OpaTHBIX CBSI3€i Ha3BIBACTCS CETh,

BCE CJIOM KOTOPOM COEMHEHBI HEPAPXUIECKU

+: y KOTOpOW HET CHHANTHYECKHX CBSI3€H, MAYNIMX OT BBIXOJAa HEKOTOPOro HEWpOHA K BXOAaM
9TOTO K€ HEMPOHA WIIM HEWPOHA U3 MPEIBIIYIIETO CI0s

Yy KOTOPOH €CTh CUHANITUYECKUE CBSI3U

7. Kakue ceTu XxapakTepHu3yIOTCsl OTCYTCTBHEM MaMsITH?

: OJTHOCJIOMHEIE

: MHOT'OCJIOMHEIC

: ¢ OOpaTHBIMU CBSI3SIMH

+: 6e3 oOpaTHBIX CBA3EH

o0

. Bxogom nepcentpona sBASOTCS:
+: BEKTOP, COCTOSALINMN U3 JEHCTBUTEIbHBIX YUCET

: 3Hauenns O u 1

: BEKTOp, COCTOSIIIMI U3 HYJIEH U €IUHUII

: BCS ICUCTBUTENBHAS OCh (-7;+7)

9. Teopema 0 IBYXCIOHHOCTH MEPCENTPOHA YTBEPKIAET, UTO:

: B JIOOOM MHOTOCJIOITHOM HEpCenTpOHEe MOTYT 00y4aThCs TOJIBKO JIBa CIIOS

: CHOCOOHOCTBIO K 00y4YeHHIO 001aJat0T EPCENTPOHbI, UMEIOIINE He 0oJiee IBYX CIIOEB
+: 000l MHOTOCIOMHBIM TEepCeNnTPOH MOXKET OBITh MPEICTaBI€H B BHUAE JABYXCIOWHOTO

MEPCCITPOHA
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10. OOGyueHneM Ha3bIBAIOT:
-1 IPOLEAYPY BBIYHUCIICHUS TIOPOTOBBIX 3HAUCHHH /Tl (DYHKIIMN aKTHBAIINN
-1 IPOLEAYPY MOJACTPONKHN CUTHAJIOB HEHPOHOB

+: mpoueaypy MOACTPOMKH BECOBBIX 3HAUYCHUI

11. Heliponnasi ceTh sBIsIETCS 00YUEHHOM, €CIu:

- TpU T0/IaYe Ha BXOJ HEKOTOPOrO BEKTOpa ceTh OyJIeT BbIIaBaTh OTBET, K KaKOMYy Kiaccy
BCKTOPOB OH NPUHAIJICIKUT

+: pU 3aImycKe 00yYaroIuX BXOJ0B OHA BBIJIAET COOTBETCTBYIONTUE O0YUAIONINE BHIXOIBI

- QITOPUTM OO0YUYEHHUS 3aBEPIIHII CBOIO padOTy M HE 3alUKITHIICS

12. TlomaeM Ha BXOJ MepcenTpoHa BEKTOp a. B KakoM cllydae BECOBbIE 3HAUYECHHUS HYXHO
YMEHbIIATh?

- Bcerzda, Korja Ha Beixoze 1

+: ecnit Ha BbIxoJie 1, a HyxHO 0

-: €CJIM CUTHAJI MIEPCENTPOHA HE COBMAAAET C HYKHBIM OTBETOM

-: ecnu Ha BbIxozie 0, a HykHO 1

13. Aaroputm 0OpaTHOTO pacIpOCTPAHECHHsI 3aKaHUUBAET CBOIO pabOoTy, Kora:
-: BeIMYUHA ? CTAHOBUTCS HUXKE 33JJAHHOTO TIOpora
-: BeIWYUHA 7W JJIs1 KaXKI01r0 HeﬁpOHa CTAHOBUTCS HUIKEC 3a/IaHHOI'O ITOpoTra

+: cUrHaJ OIIMOKY CTAaHOBUTCS HUXKE 3a/1aHHOTO 1Opora

14. MeTon nMIybca 3aKJIF04aeTcs B:

WCIIOJIb30BAaHUHU MTPOU3BOAHBIX BTOPOIO MOPSAKA

+: no0aBlleHMM K KOPPEKIMH Beca 3HAYEHUs, MPOMOPLIUOHATIBHOTO BEIWYUHE TMPEIbIIYIIETO
W3MEHEHHUS Beca

-: YMHOXXEHUHU KOPPEKIMM Beca Ha 3HAu€HHUE, MPOIMOPLHUOHAIBHOE BEIUYMHE MPEIbITyIIEro

HN3MCHCHHA BE€Ca

15. [Tapanuu ceTr MOKET HACTYUTh, KOT1a:

+: BECOBbIC 3HAUCHHUS CTAHOBSITCSI OYE€Hb OOJBIITIUMHU
-1 pa3Mep Iara CTaHOBUTCSI OYCHB OOJBIION

-: pa3Mep IIara CTAHOBUTCA OYEHb MaJI€HbKUI

-. BECOBBIC 3HAYCHUA CTAHOBATCA OYC€CHb MaJICHBKHUMU
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16. JIuckpuMuHAHTHOHN (yHKIIMEH HAa3bIBACTCS:

-: aKTUBAIlMOHHAs (DYHKIHS, UCTIOIb3yeMasi B MHOTOCJIOMHOM MEePCENTPOHE

-: GYHKIHSI, MOACTTUPYIOIIAsl MPOCTPAHCTBO PEIICHUN JAHHOH 3a7a9u

+: (GyHKUMA, paBHas €AWHUIE B TOH OOJACTH MPOCTPAHCTBA OOBEKTOB, TJE PACIONATAIOTCS -:

00BEKTHI U3 HYKHOTO KJlacca, U paBHasi HyJII0 BHE 3TOM 001acTi

17. Ilpu Merome KpOCC-TIPOBEPKU CUUTAETCS, YTO MHOXKECTBO OOYYAIOMIMXCS IMap KOPPEKTHO
pa3zaeneHo Ha B YacTH, €CITH:

-: ommOKa ceTH Ha 00y4YaroIeM MHOXECTBE YOBIBACT ObICTpEE, YEM HAa KOHTPOJIHLHOM MHOYXECTBE B
Havaje paboThl OMIMOKM CeTH Ha OOydaromieM M KOHTPOJHLHOM MHOXKECTBaX CYIIECTBEHHO
OTJINYAKTCA

+: B Havayie pabOThI OMMOKK CETH HAa 00YyYaroleM W KOHTPOJIBHOM MHOXKECTBAX MPAKTUYCCKU HE

OTJINYaJIUCh

18. Ecnu ceTh coiep>KUT ABa MPOMEKYTOUHBIX CJIOs, TO OHA MOJEIHUPYET:
-: IO OJJHOM BBIITYKJION «B3BEIICHHOCTW» JIJISl KAKJIOTO CKPBITOrO 3JIEMEHTA IIEPBOTO CIIOS
-: 110 OJHOMY «CUT'MOBHIHOMY CKJIOHY» UISl KaXkI0I0 CKPBITOIO 3JIEMEHTA
+: 110 OZTHOM BBIIMYKJION «B3BEIICHHOCTH» JJIS KaXKAOIO CKPBITOTO 3JIEMEHTAa BTOPOIO CIIOs

- OJHY BBIITYKIIYIO «B3BCILICHHOCTBL»

19. MexaHu3M KOHTPOJIBHON KPOCC-IIPOBEPKU 3aKIIOYAETCS B:

-! IUKJIMYECKOM HCIIO0Ib30BaHUHM MHOKECTBA 00yYaroIIMX map

-! pa3e’eHHH MHOXXECTBAa OOydYarolMX Map Ha JBE YacTH AJIA MOOYEPETHOTO 3aImycKa alropuTMa
00paTHOTO pacmpoCcTpaHEeHHsI TO HA OJHOM, TO Ha IPYTrol 4acTh

+: pe3epBUPOBAHMU YacTH OOydYarOIIMX Hap U KCIOJIb30BAHUU UX JJIS HE3aBUCHMOTO KOHTPOJIS

npoiiecca 00yueHus

20. Ecnu B anroputMe oOy4eHHS CETH BCTPEYHOTO PACIPOCTPAHEHHsI HAa BXOJ CETH IOJaeTcs
BEKTOD X, TO JKEJIAEMBbIM BbIXO/IOM SIBIISIETCS

-: BEKTOP Y, ABJSIOLIUICS 3TaJIOHOM JUIsl BCEX BEKTOPOB, CXOAHBIX C BEKTOPOM X

-: IBONYHBIN BEKTOP, MHTEPIPUTHPYIOIINN HOMEpP Kilacca, KOTOPOMY IIPHHAUIEKUT BEKTOP X

+: caM BEKTOp X

21. «IloGemuTenem» cuntaercsa HelipoH Koxonena
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+: ¢ MAaKCUMAJILHBIM 3HaueHueM BelnunHbl NET
- ¢ MUHUMAJBbHBIM 3HaueHueM BemuuHBl NET
- ¢ MUHUMAJIbHBLIM 3HaueHueM Beauuuabl OUT

-: ¢ MAKCUMAaIBbHBIM 3HaueHneM Betnuuael OUT

22. MeTon akKpeIuTaIluy 3aKII04aeTCs B:
-1 aKTUBHPOBAHUM JIBYX HEHPOHOB, UMEIOIUX HanboblIee U HauMeHblee 3HaueHuss NET
- aKTUBUPOBAHUU TpyMIibl HEWpoHOB KoxoHeHa, nMeromux MakcumainbHble 3HaueHuss NET

+: aKTUBHPOBAHUHU JIUIIH OJHOTO Helpona Koxonena, nmeromero Hanbosnbinee 3HaueHue NET

23. CTpaTeFI/IH N30eKaHUs JIOKAJbHBIX MHUHHUMYMOB IIpHU COXpAHCHUHN CTaOMILHOCTH 3aKJIF0YAETCS B
-, 10CTaTO4YHO OOJIBIIMX M3MEHEHUSX BECOBBIX 3HAUCHHI

+: OONIBIINX HAYaJIbHEIX IIaraXx W3MCEHCHHS BECOBBIX 3HAUCHMI M IOCTECIICHHOM YMCHBIICHUHU 3THX
mraroB

- MaJbIX HAYaJIbHBLIX IIIarax HM3MEHEHUS BECOBBIX 3HAUCHHUM M IIOCTEIIEHHOM YBCIIMUCHUUN ITUX
araroB

-. J0CTAaTOYHO MaJIbIX H3BMCHCHHAX BCCOBBIX 3HAUYCHHUH

24. Iy Kakoro aaropuTMa 0oJiee OImaceH CeTeBOM mapaind?
-1 aNropuT™Ma 00paTHOTO PacCIPOCTPAHEHUS

+: anropurMma pacnpeaenenus Kommn

25. KakoBa pojib HCKYCCTBEHHOU TeMIiepaTypbl Ipu bosbiiMmaHoBCKOM 00ydeHUN?
-1 7Sl pETYJIUPOBAHUS CKOPOCTH CXOJUMOCTHU AITOpUTMa O0yUeHUS

+: IpHU CHUIKCHUU TCMIICPATYPhl BCPOATHO BO3ZMOKHBIMU CTAHOBATCS 0os1ee MaJIeHbKHE U3MEHEHUS

26. Cetp Xomduima 3aMeHIETCS HAa CETh XOMMUHTA, CCIIH:
- HEOOXOAMMO YCKOPHUTH BpEeMs CXOAMUMOCTHU CETH

- HEOOXOAMMO TIOBBICUTH YHCIIO 3alIOMHEHHBIX 00pa3IioB
- HE00X0AMMO 00ECIeUNTh YCTONUNBOCTh CETU

+: HET HEOOXOIMMOCTH, YTOOBI CETh B SIBHOM BHUJIE BbIIaBaJIa 3alIOMHEHHBIN 00pa3ell

27. KakuMu JOTKHBI OBITh BECOBBIE 3HAUCHHS TOPMO3SIIUX CHHANITHYECKHUX CBS3CH?
+: paBHBIMH BeJTMYMHAMHU U3 HHTEpBaia (-1/n,0), rie n — 4uciio HEHPOHOB B OJHOM CIIO€

HEOOJIBIITMMH ITOJ0KUTEIILHBIMH YMCIaMHU
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- CHy‘I&ﬁHBIMH OTpULATCIIbHBIMU YHCJIaMU

28. MeToj 0TKa3a OT CHMMETPHH CHHATICOB ITO3BOJISIET:
+: AOCTUTHYTH MaKCHUMaJILHOM €eMKOCTH MMaMsATH
-1 00ecrneunTh YCTOMUNBOCTh CETU

-: H30eKaTh JOKAJIbHBIX MHWHHUMYMOB

29. Meroa mamuHbl bonbiiMana mo3Bosisiet cety Xondumiaa:
+: n30exKaTh JIOKAIbHBIX MUHUMYMOB
- YCKOPHUTH MPOIIECC OOYyICHHS

-: U30€eKaTh CETEBOTO Iapajinda

30. Cetp J1AII Ha3BIBaCTCS aIaITUBHOM, €CITH:
+: ceTh U3MEHSET CBOM BECOBBIC 3HAYCHUS B IIPOIIECCE O0YUCHUS
-2 MO0 HEWPOH MOXKET U3MEHSTh CBOE COCTOSIHUE B JIIOOOH MOMEHT BPEMEHHU

-1 JUISL K&XKI0TO HEHpOHa 3a/1aeTcsl CBOSI MOPOToBast (DyHKITHS

31. JloTapaiibHO-TOPMO3SIIAsA CBSI3b UCIIOIB3YETCH :
MEX/y CIIOSIMU CPAaBHEHUS M paclio3HaBaHUS

+: BHYTpPH CJI0S PacliO3HaBaHUS

- BHYTpH NpueMHuKa |

- BHYTpH NIPUEMHHKA 2

32. IIponecc 10TepaIbHOTO TOPMOKEHUSI 00ECIIEYMBAET, UTO

-1 cJioi cOpoca cHUMaeT B30y KJIeHHE C HEyJadYHO BHIOPAHHOTO HEWpOHA B CJI0€ paclO3HABAHUS

+: B cJIoe pacro3HaBaHus BO30YXKIaeTCsI TOIBKO TOT HEHPOH, Ybs CBEPTKA SBISIETCS MAKCHMAaJIbHON

-1 cCTeMa aBTOMATUYECKHU PELIaeT BOMPOC O MPEeKpalleHUuH MoMcKka HeoOXxouMoi nHdopManuu

33. Ecnu B poriecce 00yueHust HEKOTOPBIH Bec ObUT 00HYJIEH, TO:
+: OH 0OJIBbIIIE HUKOT/Ia HE IPUMET HEHYJICBOT'O 3HAUCHUS

-: OH 00513aTeNbHO OYIET MOIBEPrHYT HOBOMY OOYYCHHIO

34. IlpupaieHue Beca TOPMO3SIIETO BX0/1a JAHHOTO MOCTCUHONTHYECKOTO HEMpPOHA 3aBUCHUT OT:

-1 BBIXOJIHOT'O CUTHAJIa TOPMO3SIIET0 MPECUHONITUYECKOT0 HEHPOHA U €ro BO30Yy:KIal0Iero Beca

-: BBIXOJTHOTO CHTHAJIa BO30Y KIAIOIIET0 MPECHHONTHYECKOT0 HEHPOHA M €r0 TOPMO3SIIETO Beca



+: BBIXOJHOI'O CUTHaja BO30Yy>KIAIOILEro MPECHHONTUYECKOTO HEHpOHAa M €ro BO30YKIAIOLIEro

BC€Ca

35. O0y4eHune nepcenTpoHa CUUTASTCS 3aKOHYCHHBIM, KOT/Ia:
+: ommOKa BBIXOa CTAHOBHUTCS JOCTATOYHO MAJIOH
-1 IOCTUTHYTA JOCTATOYHO TOYHAS alIIPOKCUMAIIUS 3aJaHHON (DyHKIIHU

- 10 OAHOMY pa3y 3allylICHbI BCC BCKTOpa 06yqa101uer0 MHOXCCTBa

36. Anroput™ 00ydYeHHsI TEPCENTPOHA SBISIETCS:
+: aNITOPUTMOM «OOYUYEHHS C yUUTETICM)

-1 aJITOPUTMOM «0OyueHUs 0e3 yUuTems»

37. 3amyckaem oOy4aromuii Bektop X. B kakowm citydae BeCoBbI€ 3HAUCHHS HE HY>KHO U3MEHSTH?
-1 €CJIM Ha BBIXOJIE CETh AacT 1
-1 €CIlK Ha BBIXOJE ceTh aacT 0

+: €ClIu CUrHall MNEPCCIITPOHA COBIIAAACT C NPABUJIBHBIM OTBETOM

38. MoskeM 11 MBI 32 KOHEUHOE YHCJIO IIaroB IMOCJe 3aIlyCcKa aJropuTMa oO0ydeHus MmepcenTpoHa
CKa3aTh, YTO MEPCENTPOH HE MOXKET OOyUUTHCS TaHHOM 3aade?

- HET

+: 1a

-. B 3aBUCHUMOCT OT 3aJJa4u

39. CurnanoM omMOKH JaHHOTO BBIXOHOTO HEHPOHA Ha3bIBAETCS:
+: pa3HOCTb MEXK/ly BBIXOJOM HEMPOHA U €T0 LEJIEBbIM 3HAYCHUEM
-: IPOW3BO/IHAS AKTHBAIIMOHHON (DyHKITHH

-: BenmmunHa OUT 17151 HelipoHa, MOJaroIIero CUrHall Ha JAHHBIA BBIXOJHON HEUPOH

40. Metoa ycKOpeHHUsl CXOAUMOCTHU 3aKII0YAETCS B:

-. YMHOXEHUHU KOPPEKIIMM Beca Ha 3HAYCHUE, MPOIOPIHUOHAIBHOEC BEIUYHHE MPEIBITYIIErO
U3MEHECHHUS Beca

+: UCTOJIB30BaHUU MPOU3BOIHBIX BTOPOTO MOPSIIKA

-: nmo0aBleHNM K KOPPEKIMM BEca 3HAYEHUS, MPOIMOPLIHUOHAIBLHOTO BEIUYHMHE TMPEIBITYIIEro

HN3MCHCHHA BE€Ca
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41. Ecnu 1Ba oOpasia CUIIbHO TTOXO0XKH, TO:
- OHM MOTYT OOBETMHHUTHCS B OJIMH 00pa3ell
+: OHHM MOTYT BBI3BIBaTh MEPEKPECTHBIC ACCOIIUAIINN

- OHM MOT'YT HapylIllaTh YCTOMYUBOCTb CETH

42. OtcyTcTBHUE OOpATHBIX CBS3EH rapaHTHPYET:
+: YCTOWYUBOCTD CETH
-1 CXOJMMOCTb ITOPUTMA O0YUCHHS

- BO3MOYKHOCTb alllIPOKCUMHUPOBATH JaHHYIO (PYHKIIHIO

43. B anroputme o0ydeHuss 0OOOLIEHHOW MamIMHBI bojbIMaHa BBIYMCIEHUE 3aKPEIICHHBIX
BEPOATHOCTEW HAUMHAETCA MOCIIE!

-1 3aIlyCKa Ka)kJJoi o0yyarolei napsl

-1 KOHEYHOT0 YHCJIa 3allyCKOB CETH ¢ HEKOTOPOTrO CIIy4aifHOTO 3HAYEeHUs

+: mocJe 3arycka Bcex 00y4arolux nap

-: IOCJIC OAHOKPATHOI'O 3aIllyCKa CETU C HCKOTOPOTO CJIy‘-I&fIHOFO 3HaA4YCHUA

44. IIpu cToXacTUYECKOM METOJIe O0YUYCHHS N3MEHEHHS BECOBBIX 3HAUCHHUI COXPAHSIIOTCS, €CITH
+: OHM YMEHBIIAIOT LIEJEBYIO QYHKIIHIO
-: OHU YBEIMYHBAIOT LIENEBYIO QYHKITUIO

-1 B 1I000M ciyyae

45. B xakoM citydae MmepcenTpoH MOXKET OOyIUTHCS pellaTh JaHHYIO 3a/1a4qy?
-1 €CIU 3aj]aua UMEET 11eJI0€ YHCIEHHOE PellleHne
+: eciu 3a/1a4a MpeACTaBUMa MEePCEnTPOHOM

-. €CJIM 3aJla4a UMECT PCUHICHUC

46. Ecnu cets Xondunaa Hamuia cpean 3alOMHEHHBIX €10 00pa3IoB, 00pasel] COOTBETCTBYIOIIHIA
JJAHHOMY BXOJIHOMY BEKTOPY, TO CETh JIOJIKHA :

-: BBIJIATh HA BBIXO/IC 3aJaHHBIA BXOJHON BEKTOP

+: OCTaHOBUTBHCSI B 3TOM 00pasiie

-: BBIATh HA BBIXOJIEC CTUHUILY

47. Kakum 00pa3oM MOKHO YMEHBIIUTh KOJIMYECTBO CJIOEB KOTHUTPOHA, HE NPUYMHUB yIllepOa ero

BEIYHCIIUTENBHBLIM CBOMCTBaM?
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-: IyTE€M BBEJICHUS BEPOSTHOCTHBIX CHHONTHYECKUX CBS3CH
-1 IyTeM Mepexo/ia OT OJJHOMEPHBIX CJIOEB K ABYXMEPHBIM CIIOSIM

+: IMyTEM paCllIuPCHUs obOacTe CBSI3H B MOCJICAYIOIUX CIIOAX

IIpumepHas TeMaTuka pedepaTon

—_

KOrHuTUBHBIN KOMIIBIOTED.

Korautusubie TexHoaoruu B 9BM.
HckyccrBeHHbIN MHTEIEKT U bonpiue /[aHHble.
KorautuBnast unopmaruka.

KorHuTuBHbBIE KOMITBIOTEPHBIE CUCTEMBI.
Korantusucrtuka.

HelpoKkoMIIbIOTEPHBIE CUCTEMBI.

A,[[aHTI/IBHaSI pE30HaHCHAad TCOPUs.

Y ® N v bk wDN

PexyppeHTHBbIE ceTn Ha Oa3e nepcenTpoHa.

._
e

Pemenue 3a1ay KOMOMHATOPHOM ONTUMH3AIUN PEKYPPEHTHBIMU CETSIMHU.

—
—

PanuanbHbie HEHPOHHBIE CETH.

_
i

Mertoas! TI100aIbHOM ONTUMHU3ALNH.

—_
(98]

I'myGokoe oOyueHnue.

H
o

Bupl HEHPOHHBIX CETEH B CIIOCOOBI OpraHU3aIi UX (PYHKITMOHHUPOBAHHUS.

,_
e

MarmmaHoe o0ydeHue.

5.2. OueHo4Hble MaTepHAJIbI JJIsl IPOMEKYTOYHOM aTTecTAlNU

[TpomexxyTouHast aTTecTalus MPOXOAUT B popMe 3ayera B KoHLEe 6 cemecTpa. Ha 3auere cTyseHTy nmpeanaraercs

OTBETUTH HAa TCOPCTUYECKNUEC BOIIPOCHI. buner BkitouaeT aBa TCOPETUUCCKUX BOIIPOCaA.

Bonpocsl Ha 3a4eT

1. TlpencraBnenue 3nanuii B 9BM.

2. buonoruueckuil 1 UCKyCCTBEHHbIN HEMPOH. OCHOBHBIE (DYHKIIMU aKTUBALMU HEMPOHOB.

3. IlpeumymectBa HEHPOHHBIX ceTeld. ConocTaBlieHUEe TPAAUIIMOHHBIX DBM 1 HelipoKoMIbIO-
TEpOB.

4. Knaccugukanun HEMPOHHBIX ceTel, 00IacTH MPUMEHEHUs U peraemble 3a1adu. OCHOBHbBIE
HaIpaBJICHUS Pa3BUTHSI HEUPOKOMITbIOTHHTA.

5. Heiiponnsie cetu. OCHOBBI MPOEKTUPOBAHUA U cPepbl MpuMeHeHHs. Moaenb hopMalIbHOTO

HelipoHa. Peanu3anus HEIMHEMHON 3aBUCUMOCTH B HEUPOHHOM CETH.
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6. Ilepcentpon PozenOmara. AnroputM o0ydeHUs mepcenTpoHa u npasuio Xeb6a. Teopema o
CXOAMMOCTH alrOpUTMa 00y4eHHUs MEepCenTpoHa s TUHEHHO-pa3AeTuMbIX MHOKecTB. [Ipobiema
HCKJTIOYAIOIIETO «HIIN».

7. Muorocnoinsiii nepcentpoH. [Ipencrasnenue OyneBbix ¢yHkimid. [Ipeogonenue orpanu-
YEHUS! IMHEHHOW pa3AeIMMOCTH U peLIeHHE MPOOIEMbl UCKITIOUAIOIIETO «HIIN.

8. 13-as mpobnema I'mnsOepra, Teopema KonmmoropoBa-ApHoisbia u €€ CBsI3b C HEHPOHHBIMU
ceramu. Teopema XexT-Hunbcena.

9. HelipoHHble ceTH Kak yHUBEpcalbHbIE anmpokcumaropsl. Teopema CroyHa-Beliepmrpacca
u Teopema L{piOeHxo.

10. O0mast uaes TpaaueHTHBIX METOAOB pElIeHUs 3a1ad 0e3yCIIOBHON onTHUMH3anuud. MeTon
HaMCKOpENIIEro CIycKa.

11. O0mas uaes TpaiueHTHBIX METOJNOB pelIeHHs 3agad Oe3yClIOBHON onTHMu3auuu. Meton
Hrrorona-Padcona.

12. ®yuknun noteps, cetr Tuma ADALINE u nensra-npasuno Buapoy-Xonda.

13. Anroput™m oOpaTHOTO pacrnpocTpaHeHHs OMMOKU. JIOCTOMHCTBA U HEIOCTATKU alllOPUTMA.
[lonsTre napaiynya ceT ¥ NPUINHBI €70 BO3SHUKHOBEHMSL.

14. IIpoGiemMa OBpa)XHOCTH MOBEPXHOCTH (PYHKIIMOHAIA OMIMOKH M €€ YaCTHYHOE MPEOI0JICHUE
C TIOMOIIBLIO0 BBEJICHUSI MOMEHTa (MHEPIUAILHOM morpaBku). Ousznueckuii cMpica MoMeHTa. O600-
LIEHHOE JIeJbTa-IPABUIIO.

15. OBpucTHYeCKHEe MPUEMBl YIYYIIEHUS CXOAMMOCTH M KadyecTBa TPaJUEHTHOTO OOyUYCHHS
(HopManu3anus, BHIOOp (PyHKIIMHM aKTUBALIMH, BEIOOP HAaUaJIbHBIX 3HAYCHUH BECOB, TOPSIOK MPEab-
ABJIEHUS 00y4arolUuX MPUMEPOB, BEIOOP BETMUMHBI 11ara, COKpaIlleHUe YHcia BECOB, BHIOUBAHUE U3
JIOKaJbHBIX MUHAMYMOB, TIpo0siemMa rnmepeoOyUueHus U pa3aesieHne BHIOOPKH). MeTombl YIPOIICHHS
CTPYKTYpbI HeipoHHOH ceTu. OO1IMe TPUHITUTBI 00YUESHHUS.

16. Dranel HeilpoceTeBoro aHanusa. MeTosibl KOAUPOBAaHUS KaTETOPUAIbHBIX M OpJUHAJIBHBIX
JaHHBIX. MeTo/1bl HOpMaJIU3allUH.

17. MeToasl BOCCTaHOBIJIEHHSI ITPOITYCKOB B JIAHHBIX U BO3MOXHBIE NPUYHUHBI UX BO3HUKHOBE-
HUs1. O6paboTKa 1yOaMKaToOB U IPOTHBOPEUUI.

18. MeTobl BBISIBJICHUS aHOMAJIbHBIX 3HAUEHUHM B JAHHBIX (aHAJIU3 IpaUKOB M THCTOTPAMM,
AIIMKOBBIE JUAarpaMMbl, CTATUCTUYECKHIN TeCT, KpuTtepud TutbeHa-Mypa, kpurepuid Xu-KBaapat
JUISI MHOTOMEPHBIX JaHHBIX, BBIYUCIIEHUE PACCTOSHUA B MHOTOMEPHOM MPOCTPAHCTBE MPU3HAKOB,
METO/IbI BBISIBIICHUS] aHOMAJIbHBIX 3HAUEHUH AJI1 BPEMEHHBIX PSIOB).

19. [IpuMepsl BO3HUKHOBEHUSI Xaoca B AMHamMu4eckux cuctemax. [lokazarenu JlsmyHoBa U ux
CBS3b C MAaKCHUMAaJIbHBIM TOPU30HTOM IporHosa. IlorpyxeHue BpeMEHHOro psiaa B JaroBoe€ Ipo-

ctpancTBO. Cronp3simiee okHO. Teopema Takenca. ®dpaktanbHas pa3MepHOCTh Xaycaopda-
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besukoBuya u e€ cBs3b ¢ TeopeMoii Takenca. Madopmanmonnsiii moaxon llIeHHOHa K BEIYHCICHUIO
MaKCHMaJbHOTO TOPU30HTA MTPOTHO3A.

20. AnauTrUBHAS ¥ MYJIbTUIUTMKATHBHAS MOJETU BPEMEHHBIX PsiioB. KOMIIOHEHTHI BpEMEHHOTO
psna. UcciaenoBanue BpEMEHHBIX PsIIOB HA OCHOBE KOPPEIOTrPaMMBbl

21. HepaBenctBo Kommu-BynsikoBckoro. HepaBeHCTBO Mexay CpeaHUM apu(METHUYECKUM U
CpelHuM KBagpatuyeckuM. [IpenMyiecTBa HCIOIb30BaHUSI KOMUTETOB HEHPOHHBIX CETEH.

22. 3anaum, pemaemble 0e3 yuurtens. Maes mMeTona rimaBHBIX KOMIIOHEHT. 3ajaua KiacTepusa-
1M 1aHHbIX. OCHOBHBIE METPUKU AJI1 KOJIMUECTBEHHBIX U HEKOJIMYECTBEHHBIX IEPEMEHHBIX.

23.Cetu KoxoHneHa, mpaBuiia >KECTKOM, CIPaBEAJIMBON M MATKOW KOHKYPEHLHHU. AJTOPUTM
oOydeHus. 3ajauya KBaHTOBaHMSI JaHHBIX. 3aJjaua MHOTOMEPHOW BU3yalIU3allMi U CaMOOPTaHU3YIO-
muecs kapTel KoxoHeHa.

24. Metoael 00yueHUs HEUPOHHBIX ceTel (¢ yuureneMm u 0e3 yuurens). Metoa obpaTHoro pac-
MPOCTPAaHEHHUs OIIHOKH.

25. Anroput™ 00y4YeHHUs CETH METOJ0M OOPaTHOTO PacCIpOCTPaHEHHUS OIIHOKH.

26. 'enetnueckue anroputMbl. Konnenmus. ['enetuueckue omepatopsl. [Ipumepsl mpumeHe-
HUSL.

27. Pactyuiue HEMpOHHbBIE CETH.

28. IIpenobpaboTka manubix. OOmIKE BOMpochl. MakcuMu3aIs SHTPOIUH Kak IeNb mpeaoopa-
OOTKH.

29. KognpoBaHue HEYHUCIOBBIX NEpeMEHHBIX. OTIHUNEe MEXAY BXOJAHBIMHU U BBIXOJHBIMU IEpe-
MEHHBIMHU.

30. [Tonmxenne pa3MepHOCTH BXOJOB METOJIOM TJIABHBIX KOMITOHEHT.

31. BoccraHoBiieHUE MTPOMYIIEHHBIX KOMIIOHEHT JIaHHBIX.

32. IloHm>keHue pa3MEpHOCTH BXOJIOB C MOMOIIBIO0 HEHpOCEeTEeil.

33. KBanToBaHu€e BXOOB.

34. JIuneiinas 1 HeNMMHEIHAS 3HAYMMOCTH BX0JI0B. Box-counting anropuTmel.

35. ®opmupoBaHUE ONTUMAIBHOTO MPOCTPAHCTBA MTPUZHAKOB.

36. Heuetkue MHOXKecTBa. JIMHTBUCTHYECKHE TTepeMeHHbIe. HeueTkre npaBuiia BEIBOA.

37. CuctemMbl HEUETKOTrO BhIBOJIa MaMaanu-3ane. Y HUBepCaabHbIN anmpoKCUMAaTop.

38. Heuerkue MmHOXecTBa. Dasudukarop.

39. Heuetkue mHoxecTBa. [edazudpukarop

40. Heuetkue cetu TSK (Takaru-Cyreno-Kanra).

41. I'uObpuaHbIi anropuT™ 00ydeHUs] HEYETKUX CETeH.

42. IloHsiTHE HEWPOKOMITBIOTEPOB U HEHPOUHUIIOB.

43. Apxutektypa Heiipounna ETANN.
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44. Apxurekrypa Helipounna ZISC.
45. Apxutektypa GPU u peanuzanus HeiipoHHsix ceteit Ha GPU. Texnonorus CUDA.
46. Peanuzanus HelipoceTe 3neKTpoHHbIME Ha ocHOoBe CBMC 1 ontuueckuM crnoco6amu.

47. MeMpHCTOPBI M IPOEKTHI HEHPOKOMIIBIOTEPOB HA MEMpUCTOpax. MoeIn MEMPUCTOPOB.

6. MeTonnueckne MaTepHuaJibl, ONpee/sAOINe NPOHeAyPbl OLleHUBAHUS 3HAHWUI,

YMEHUi1, HABBIKOB U (MJIM) ONBITA 1eATeIbHOCTH

6.1. Pe3yabTaThl 0OCBOCHMSA Y4eOHOM M CUMILIMHBI, O/JIeKAIIHE NIPOBEpKe

Komnerennuu coriacHo 00pa3oBaTeNbHOTO CTaHAAPTa NpeACTaBiICHHbIE B Tabiuie (hopmu-
pPYIOTCS Ha MPOTSDKEHUHM BCETO Ipoliecca OOydeHUs. YUUTHIBAS MPAKTHYECKYIO HAINPAaBICHHOCTD
00pa3oBaTeNFHON MPOrpaMMBl, 3Tarbl (OPMUPOBAHUS KOMIIETCHIIUH MPUBA3BIBAIOTCS K BBITOJIHE-
HUIO:

1. Ha mepBom 3Tane k 1a00paTOPHBIM U MPAKTUYECKUM paboTaMm.
2. Ha BTOpOM 3Tare K BHIIOJHEHHIO KYPCOBBIX pabOT U KypCOBBIX IPOCKTOB.
3. Ha TtpeTheM dTame K mpakTHUKE, HAYYHO-HCCIICIOBATEIHCKON paboTe M K BBIMYCKHON KBanu(u-

KallMOHHOU paboTe.

Onucanue noxkasaresedl M KpPUTepPHEB OLECHMBAHUS KOMICTCHIHI HAa Pa3JIHMYHbBIX
JTanax ux ()OpMHPOBAHUS, ONIMCAHUE IKAJ OLlCHUBAHHUS
[Toxazarenu oleHUBaHUS KOMIIETCHIIMM MHAMBUYanbHbl. KpuTepnun onjeHMBaHUS KOMIIETCHIIUN Ha
pa3IMYHBIX dTanax ux GopMupoBaHus yHU(PUIHUPOBAHBI.
Hanunuue noka3zarens — yJJ0BI€TBOPUTENIBHO;
Hannuue nepcrnekTuB pa3BUTHs WIK 0003HAYEHBI MEPCIEKTUBBI PA3BUTHS B MOCIEIYIOMUX MPOEK-
Tax - XOpOUIo;
YpoBeHb MPOEKTa, MPEANONATAONINN (peaTu3yIonuii) mpopabOTKy HCIOIb30BaHUS B BHUJIE OT-

JIEIIbHOTO MOJYJIsl B IPOEKTAaX APYTUX CTYAEHTOB - OTJIIMYHO.

TunoBbie KOHTPOJIbHBbIE 32JaHUSI MJIM HHbIEe MaTepUAJIbl, HeO0OX0AMMBbIe /IS OLleHKH 3HAHMI,
YMeHUii, HABBIKOB U (MJIM) ONbITA 1eATEIbHOCTH, XapaKTEePU3YyOIHUX 3Tanbl (GOPpMHUPOBAHUA
KOMIIeTEeHI[HII B Npolecce 0CBOCHUs1 00Pa30BaTeIbHON MPOrpaMMbl

JlaGopaTopHbpie pabOTHI MPEACTABISAIOT amnmapaTtHo-mporpammubie KoMmruiekehl (AITK),

mpeamnojgaraoT, UCIIOJIHCHUEC «B METAJIJIC) 11O BPCMCHU 30% BBITIOJIHAIOTCS B XO0[4€ ayAUTOPHBIX 3a-
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Hatuil 1 70% B X0z€ JOMAITHEH CaMOCTOSATEIBHON pa0OThI JUIsl JOCTHKCHUS YPOBHS MpUoOpeTe-
HUSI KOMIIETCHIIUH, TOJDKHBI YIOBIETBOPSITH CIIEIYIOIIUM TPEOOBAHUSM:

[Mporpammuas yacte AIIK momkHa COCTOATH M3 QYHKIUH, MPOIEAYp, JIOTUYECKUA CTPYK-
TYPUPOBAHHBIX B MOJYJH JUIs OpraHU3alUU KOJUIGKTUBHOW pabOThl Haj MPOEKTOM, YNPOLICHHUS
pa3pabOTKH U COTPOBOXKICHHUS.

AnmapaTHasi 4acTh - CaMOJOCTATOYHBINA OJIOK, IO KOTOPOMY JOJDKHBI OBITH OTIPE/ICICHBI
NEPCIICKTUBBI TIPOJIBUKCHHUS B COCTABE JPYTUX MPOCKTOB

B PE3YJILTATC HU3YyYCHUA JUCHUITIINHBI CTYACHT JOJI’KEH 06HaI[aTB CJICAyroIumMu

npodeccronanbHpIMI KomneteHusamu (I11K):

HIngp Komnerenuus Iloka3aTenu oueHUBAHUSA Kpurepun onenuBanuns

KOMIIETEH- KOMIeTeHI Ui KOMIeTeH Ui
111071

YK-1 Cnocoben B xonme Tekymero, pyb6exHnoro | Hanuume mokazarenss —
YK-1.1 OCYIIECTBIIATh KOHTPOJIS, 71a00paTOPHBIX | YAOBIETBOPUTEIHHO;

YK-1.2 TOUCK, pabor  moka3aTh  ypoBeHb | Hamuume mepcrnekTuB pas-

YK-1.3 KPUTHUYECKHIA CaMOCTOSITENIbHOM BUTHUSl TPOEKTa WIH 000-

aHAIW3 M CHUHTE3 | MPOpPabOTKH, NPEIMETHON | 3HAYCHBI MEPCICKTHBBI

nH(popManu, 00JacTH, U3BECTHBIX PELICHUH | pa3BUTHS B COCTaBe IIO-

MIPUMEHSTh CIIOCOOHOCTh ~ AQHAIU3HPOBATH | CIECAYIOIIUX IPOEKTOB -

CUCTEMHBIN 3amady, BBIIENS ee 0a30BbIE | XOpPOUIO. YPOBEHb MPOEK-

MOJIXO0JT JUIS | COCTaBIISIOIINE, OCYILLIECTBIISIET | Ta, Ipeoiararomi

pelieHus JIEKOMIIO3HIIUIO 3aJa4u | MpopabOTKy MCMOIb30Ba-

MTOCTaBJICHHBIX Haxomut W KpUTHYECKH | HUE KaK OTAEIBHOTO MO-

3a/1a4y aHANMM3UpyeT  MHQpOpPMAIUIO, | AyJs B MPOEKTaX IPYrHX

HEOOXOMMYIO JJIl PEIIEHUs | CTYJIEHTOB - OTIUYHO.
MIOCTABJICHHOW 33/1a4H
CIoCcOo0eH paccmaTpuBath
BO3MOJKHBIE BapUaHTBHI
pelICHUA 3aJa4u, OUCHHUBAA UX
JTOCTOMHCTBA U HEAOCTATKH
CIOCOO€H TPaMOTHO, JIOTUYHO,

apryMEeHTHPOBAaHO

¢bopMupoBaTb  COOCTBEHHBIE
CYXKJICHUS " OLICHKHU.
Otnnyaer QaxkThl OT MHEHUH,
MHTEpPIIpETani, OEHOK U T.JI.
B PacCyXIEHHAX  APYTHX

YYaCTHHUKOB ACATCIIBHOCTH.

[KC-1 Crniocoben B xone tekymiero, py6exxnoro | Hanuume mokaszarens -
HKC-1.1 BHINOHATE paGOTH KOHTPOIISl, Ja0OpaTOPHBIX pa- | yAOBJIETBOPHUTENLHO;
IIKC-1.2

00T ITOKa3aThb YPOBCHL CaMO- Hanuuue IICPCIICKTUB Pa3-
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M0  ONTHMH3ALUU
(bYHKIIMOHUPOBAHU
s pecypcoB
MH(POPMALIMOHHBIX

TEXHOJIOTHUH.

CTOSITEJIBHON npopalboTKH,
NPEeIMETHOM 00JacTH, U3BECT-
HBIX pELICHUH.

CHOCO0eH y4acTBOBATh B

WHULIMMPOBAHUM  BBISBJICHUS
MOTPEOHOCTH B  M3MCHCHHSX
pecypcoB UT nu motuBaumu ux
BBISIBJICHUS

y4acTBYeT B OpraHuU3aluu

mpouecca yIIpaBJICHUS
IIPOLIECCOM ONTHUMHU3ALNH
pecypcos UT

BUTHUA WM 0003HAYECHBI
MIEPCTIEKTUBBI Pa3BUTHUS B

MOCJIEAYIOIHUX MMPOEKTaX —

XOpOILLIO. YPOBEHB IPOEK-
Ta, MPEAIoIararmni
MpopaboTKy HCIONIb30Ba-
HUA KaK OTACIBHOI'O MO-
IyJIsl B IPOEKTaX APYTUX
CTYACHTOB - OTJIMYHO
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MeTtoauyeckue MaTepuaJbl, ONpeae/sionie Npoueaypbl OeHNBAHUS 3HAHUH, YMEHHI,

HAaBBbIKOB U (I/IJ'[I/I) OnbITa JE€ATCJIBbHOCTHA

Pe3yabTaTnl 00y4yeHus
(00beKTHI OLIECHUBAHUS)

OCHOBHBIE TTOKA3aTEJIHN OLIEeH-
KH pe3yJIbTATOB

OueHovHbIe cpeacTBa

31
3HaTh MpeACTaBIICHUE 3HAHWM
B OBM.

- OTIMCAaHUE OCHOB,
- BBITIOJTHEHUE TECTOB;

- BBIIIOJTHEHUE U 3aIHTa J1a0o-
paTopHBIX paboT

naboparopHas paboTa,
KOHTpOJIbHAs padoTa,
KOJUIOKBHYM, TECTUPOBa-
HHE, 3a4erT.

32

3HaTh OCHOBBI MOCTPOEHUS
HEUPOKOMIBIOTEPOB, APXUTEK-
Typbl HEUPOYHUIIOB U HEUPO-
KOMIIBIOTEPOB,  KOHHEKLHUO-
HUCTCKUH MOAX0A K pa3paboT-
K€ MCKYCCTBEHHOI'O MHTEIUICK-
Ta, OCHOBHbIE IJIAT(HOPMBI MO-
JICITMPOBAHMS HEUPOHHBIX Ce-
TEH, TNEPCHEKTUBBI Pa3BUTHL
BBIUUCIIUTENILHOW TEXHUKH (B
TOM 4Hcie, TpoekTel OBM Ha

OCHOBE MEMPUCTOPOB).

- ONMCAaHUE OCHOB;
- BBITMIOJIHEHUE TECTOB;

- BBITOJIHEHHE U 3alluTa J1abo-
paTopHBIX paboT

nabopaTopHas padorta,
KOHTpPOJIbHAsI paboTa,
KOJUIOKBHYM, TECTUPOBa-
HHE, 3a4erT.

Y1
YMeTb HCHONB30BaTh IIPE-

CTaBJIcHHUE 3HaHui B OBM;

- OIMCaHUE OCHOB;
- BBIIIOJTHCHUEC TCCTOB,

- BBIIIOJIHCHUE M 3aIIuTa J1a00-
paToOpHBIX padoT.

nabopaTopHas paboTa,
KOHTpOJIbHAs padoTa,
KOJUIOKBHYM, TECTUPOBA-
HHE, 3aYeT.

Y2

YMerb peann30BbIBaTh
HEHUPOHHBIE CETU PA3NIUYHOU
ApXUTEKTYpbl Ha JOCTYIHBIX
alnmapaTHbeIX CpEeACTBax IOJI-

JIEPHKKHU BBIYMCIICHUMN.

- OTIMCAHUE OCHOB,
- BBITMIOJTHEHUE TECTOB;

- BBITOJIHEHHE U 3aIuTa J1abo-
paTopHBIX padoT.

naboparopHas paboTa,
KOHTpOJIbHAs padoTa,
KOJUJIOKBUYM, TECTUPOBA-
HHE, 3a4erT.

Y3

YMeThb onpenensaTs KpUTEpUU
KayecTBa (YHKLHOHUPOBAHUS
HEHUPOCETH.

- OTIMCAHUE OCHOB,

- BBITIOJTHEHUE TECTOB;

- BBIIIOJTHEHUE U 3aIuTa J1a0o-
paTopHBIX padoT.

nabopaTopHas padorta,
KOHTpOJIbHAs paboTa,
KOJUIOKBHYM, TECTUPOBa-
HUE, 3a4erT.

B1
Brnaners HaBplkKaMu MOZENH-
pOBaHHs HEHPOHHBIX CETEH

- OIIMCAaHUE OCHOB;
- BBIIIOJTHCHUEC TECTOB,
- BBIITOJTHEHME U 3aIuTa jJ1a0o0-

nabopaTopHas paboTa,
KOHTpOJIbHas paboTa,
KOJUIOKBHYM, TECTHPOBa-

pPa3IMYHBIX  apXUTEKTYp Ha | paTOPHBIX PadoOT. HHE, 3aYeT.
[19BM.
B2 - OIIMCaHHE OCHOB; nabopaTopHas pabora,
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Bragetes HaBbIKaMM IIIaHUPO-
BaHMUS W MPOBEICHUS DSKCIIe-
PUMEHTAJIbHBIX (BBIYUCIIH-
TEJIbHBIX) UCCIEAOBAHUM C 1ie-
JIBIO TOJYYEHUSI ONTUMAJIbHBIX
MapaMeTpOB HEMPOHHBIX CETEH

- BBITIOJIHCHUE TECTOB,
- BBIIIOJIHCHHUC U 3alluTa nabo-

paToOpHBIX paboT.

KOHTpPOJIbHAsI paboTa,
KOJUIOKBHYM, TECTUPOBa-
HHE, 3a4erT.

B3

Bragets MeTogaMu MammHHO-
O U B YaCTHOCTU TIyOOKOTO
o0y4eHus

- OIMMCAaHUEC OCHOB,

- BBITIOJIHCHUE TECTOB,
- BBIIIOJIHCHUEC U 3allluTa nabo-

paTopHBIX padoT.

nabopaTopHas padorta,
KOHTpPOJIbHAsI paboTa,
KOJUJIOKBHYM, TECTHPOBa-
HHE, 3a4erT.

6.2. lllkayia onleHNBAHUA TIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHUs

6.2.1 Texymuii u pyOe:kHbIH KOHTPOJIb

B pamkax Teky1iero u pyOexHOTro KOHTPOJIS MO AUCHUILIMHE CTYIEHT MOXKeT HabpaTh 10 70

0asIoB.
IIIxana oneHuBaHuA
Cemectp 0-35 6ans10B 36-50 6ans10B 51-60 6a10B 61-70 6an10B
6 Yactuunoe mnoce- | [lomnoe wnmm  4a- | IlomHoe wumm d4a- | IlonmHoe mocemieHue

IIEHUE ayJUTOPHBIX
3aHSITHH. Heyno-
BJIETBOPUTEIILHOE

BBINOJIHEHHE J1a00-
paTOpHBIX M IpaK-
TUYECKUX  padorT.
IInoxas moAroTos-
Ka K  OamibHO-
PEUTUHIOBBIM ~ Me-
ponpusitusim.  Cty-
JIEHT HE JI0IyCKaeT-
cs K IPOMEXYTOU-

HOU aTTecTanuu

CTUYHOE IIOCEICHUE
aYIH/ITOPHI)IX 3aHi-
THii. YacTHYHOE BEI-

IIOJIHCHHUE W 3aliuTa

71a60paTOPHBIX u
NPaKTHYECKUX  pa-
6or. Brmmonnenune
KOHTPOJIbHBIX  pa-

00T, TECTOBBIX 3aa-

HAII HAa  OLIEHKHU
«yJIOBJIETBOPHUTEIb-
HOY.

CTUYHOE IIOCEIle-
HHUE ayIUTOPHBIX
sagsatuil.  IlomHoe

BBINOJIHEHUE U 3a-
mmra naboparop-
HBIX U TpaKTUye-
CKUX paboT. BeI-
MIOJTHEHUE KOH-
TPOJNBHBIX  padoT,
TECTOBBEIX 3aJIaHUN
Ha OIICHKH «XOpO-

o1o».

AyJUTOPHBLIX  3aH-

. IlomHOe BEHI-
MOJTHCHHE W 3aIuTa
1a00paTOPHBIX u
MPaKTUYECKHUX 3aHs-
Brimonnenue
pa-
00T, TECTOBBIX 3a-

THH.
KOHTPOJIbHBIX

JaHUK Ha OLEHKU
«OTJINYHO.

6.2.2 IlpoMekyTOYHAA aTTeCTAIUSA

OrneHka pe3yabTaToOB OCBOCHUS y4eOHOM JUCHMILIMHBI B 6 cEMECTpe NMPOBOAUTCS 10 CIELy-

IOIIIEH IIKajie, MPUMEHSIEMON Ha 3a4eTe:

[IIxajga oneHuBaHuA

Cemecrp He 3auteno

(36-60 6a110B)

3a4yTeHo

(61-100 6as1108)
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6 Crynent wumeer | CtyaeHT umeer 36-45 0auioB 1O UTOTaM TEKYIIETo M PyOeKHOTO
36-60 6amioB 1Mo | KOHTPOJS, Ha 3a4eTe Jall MOJHBIM (YJaCTUYHBIN) OTBET HA TEOPETH-
UTOTaM TEKyIlle- | YeCKHIl BOIIPOC U YaCTUYHO (TIOTHOCTHIO) PELII 3a1auy.

ro u pybexnoro | CryaeHt umeer 46-60 OangoB Mo UTOraM TEKYLIETO M PyOekKHOTO
KOHTPOJIS, Ha | KOHTPOJI, Ha 3a4eTe Jaj IOJHBIM OTBET Ha OAMH BOIPOC WIH pe-
3a4éTe HE OTBE- | LW 3a7ady.

TUn Ha TeopeT- | CryaeHty, umermemy 61-70 0amioB Mo UTOraM TEKYILETOo U Py-
YEeCKUH BOMPOC U | OEKHOTO KOHTPOJISA, BBICTABIIAECTCS OTMETKAa «3auTE€HO» 0e3 caayu
HE pemma 3aaa- | 3a4éra.

qy.

7. YueOHO-MeTOANYECKOE o0ecnevyeHre JUCHUMIITIMHBI (MOXYJIs)
7.1. OcHOBHasA JqUTEpaTypa

1. Tapkos, M. C. HeiipokoMiibroTepHbie cUcTeMHI : yaeOHoe nmocooue / M. C. TapkoB. — 2-¢
u3nl. — Mocksa : UHTYUT, 2016. — 170 c. — ISBN 5-9556-0063-9. — TekcT : 3neKTpOHHBIH //
Jlanb : snexTpoHHO-OMbOIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/100268.

2. Awnrtonuo, [I. bubnuorexa Keras — uHCTpyMeHT riybokoro oOydeHus. Peanuzarus HelpoH-
HBIX ceTer ¢ momoimbio 6ubauorexk Theano u TensorFlow / 1. Aatonumo, I1. Cymkur ; mepeBo ¢
anrnuiickoro A. A. CounkuH. — Mocksa : JIIMK Ilpecc, 2018. — 294 c¢. — ISBN 978-5-97060-
573-8. — Texkcr : snexktpoHHbld // JlaHb : 37eKTpoHHO-OMONMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/111438.

3. Bapckuii, A. b. Jlornyeckue HelipoHHBIEC ceTH : yueOHoe mocobue / A. b. bapckuii. — 2-¢
n3n. — Mocksa : UHTYUT, 2016. — 492 c¢. — ISBN 978-5-94774-646-4. — TekcT : 31€KTpOH-
Hb1H // Jlanb : anekTpoHHO-OnOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/100630.

4. Tyndemroy, . my6okoe ooyuenue / 5. I'yndemnoy, U. benmkuno, A. KypBuiuib ; mepeBoy
¢ anrmiickoro A. A. Ciaunkuna. — 2-e u3n. — Mocksa : JIMK Ilpecc, 2018. — 652 ¢. — ISBN
978-5-97060-618-6. — TekcT : anekTpoHHBIN // JlaHb : AMEKTPOHHO-OMOIMOTEUYHAs CUCTEMa. —
URL: https://e.lanbook.com/book/107901.

5. Tatrepcon, J. I'myGokoe oOyueHue ¢ Touku 3penus npaktuka / [[. [latrepcon, A. 'ubGcoH.
— Mocksa : JIMK Ilpecc, 2018. — 418 ¢. — ISBN 978-5-97060-481-6. — TekcT : 3JI€KTPOHHBII
// JIanb : a3neKTpoHHO-0MOIMOTeuHas cuctema. — URL: https://e.lanbook.com/book/116122.

7.2. JlonoJIHUTeIbHAS JUTEepaTypa

1. Bapckuii, A. b. BBenenue B HelipoHHbIe ceTu : yuyeOHoe mocodue / A. b. bapckmii. — 2-¢
u3n. — Mocksa : UHTYUT, 2016. — 358 ¢. — Tekcr : anekTpoHHbIH // JlaHb : 3IEKTPOHHO-
oubmmoteynas cuctema. — URL: https://e.lanbook.com/book/100684.
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2. boposckas E. B. OcHOBBI HCKyCCTBEHHOTO WHTeIUIEKTa : ydyeOHoe mocobue / E. B. Bopos-
ckas, H. A. JlaBbiioBa. — 4-e u3g., 25ekTpoH. - M. : JlabopaTtopus 3Hanui, 2020. - 130 c.

3. Hanunos, B. B. Heiiponnsie cetu : yue6Hoe mocobue / B. B. Jlanunos. — Jlonenx : J{oH-
HY, 2020. — 158 c¢. — Tekcr : anexTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAsT cCUCTeMa. —
URL: https://e.lanbook.com/book/17995.

4. VckyccTBeHHBIE HEHPOHHBIE CETH W MpHIOKeHUs: yueO. mocooue / @.M. INadapos, A.D.
[NanumsiHoB. — Kazane: U3a-Bo Kazan. yu-ta, 2018. — 121 c.

5. Kowmapuoga, JI. I'. Helipokommbtorepsl: yue6. nocobue mist By3os / JI. I'. Komapio-Ba, A. B.
Maxkcumos. — U3x. 2-e, mepepad. u gom. — M.: U3a-80 MI'TY um. H. D. bay-mana, 2004. — 399 c.

6. Ilpenxo M. YcrpolicTBa ymnpaBieHHs poOOTaMU: CXEMOTEXHHWKA W TPOrpPaMMHUpPOBAHHE /
Maiik IIpenko; Ilep. ¢ anra. 3emckosa 0.B. - M.: IMK Ilpecc, 2004. - 416 c.

7. PoctoBues, B. C. HckyccTBeHHbIE HeMipoHHBIE ceTH : yueOHuK ais By30B / B. C. PocToBies.
— 2-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 216 c¢. — ISBN 978-5-8114-7462-2. —
Texkcr : oanextponneld //  Jlaub : onekTpoHHO-OMOnmoreuHas cucrtema. — URL:
https://e.lanbook.com/book/160142.

8. PytkoBckas, /1. HelipoHHbIe ceTH, reHeTUYECKHE aIrOPUTMbI H HedeTkue cuctemsl / J1. PyT-
koBckas, M. ITununbsckuit, JI. PytkoBckuit; Ilep. ¢ monsckoro U. [I. Pyaunckoro. — M.: I'opsiuas
muaug-TenekoMm, 2008. — 452 c.

9. Cununa II. B. Cuctemsl ynpasienust obopynoBanueM. [Ipaktukym: nmocooue Cunuina I1. B.
PUIIO 2017 rox 84 ctpanuus! http://www.knigafund.ru.

10. YcrenemoBa, M. C. OCHOBBI IOCTPOEHUSI CUCTEMBI "yMHBINH JoM" : yueOHOe mocobue / M.
C. YcrenemoBa. — 2-¢ m3n. — Mocksa : UHTYUT, 2016. — 50 ¢. — TekcT : 2JIeKTpOHHBIH //
Jlans : anexTpoHHO-O6MOMMOTEUHAs cuctema. — URL: https://e.lanbook.com/book/100314.

11. ®ununmnos, @. B. MogenupoBanrue HEHPOHHBIX ceTel TIyOOKOro oOy4yeHus : yueOHOe Mo-
cobue / @. B. ®ununnos. — Cankr-IlerepOypr : CIIOI'YT um. M.A. bonu-bpyesuua, 2019. — 79
c. — Tekcr : oanekrponsbli // JlaHb : 3yeKTpoHHO-OMONWOTewHass cucrema. — URL:
https://e.lanbook.com/book/180053.

12. lypukos, A. H. MoaenupoBaHnue 1 00yueHUuEe UCKYCCTBEHHBIX HEMPOHHBIX ceTel : yueOHoe
nocobue / A. H. llypukoB. — PocrtoB-na-Jlony : PI'YIIC, 2019. — 112 ¢. — ISBN 978-5-88814-
867-9. — Tekct : amekTpoHHBIH // JlaHb : snekTpoHHO-OMONMoTewyHas cucrtema. — URL:
https://e.lanbook.com/book/140610.

13. SIxpsieBa I'.D. HeueTkne MHOKECTBa U HEHpPOHHbIE ceTH [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ SxwsieBa [.O.— DOnekTpoH. TekcToBble aaHHble.— MockBa, CaparoB: WHTepHeET-
VYuausepcurer Unpopmanmonnsix Texuonoruit (MHTYUT), By3osckoe obpazoBanue, 2017.— 320

c.— [DnextponHbI pecypc].- http://www.iprbookshop.ru/67390.html.
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7.3. IlepeyeHb y4eOHO-MeTOAMYECKHX Pa3padoToK

1. XakynoB B. A., Kapskun A. T., lllanoBanos B. A. Opranusaiusi mpoeKTHOI JesTeNbHOCTH
yHU(DUIIMPOBAHHBIE TPOEKTHI (MoayHn) - (YueObnoe mocobue), KbI'Y. - Hampuuk 2018r. 73
c.

2. Xakynos B.A., Kapskun A.T., [llanoBanos B.A., IllanoBanos A.B., XyuynaeBa A.U., A3za-
maTtoBa M.3. OcHoBBI paboThl B Scada — cucrtemax. MeToauueckue pekoMEHAaluy MO Bbl-
MOJIHEHHIO JTabopaTopHbIX padot //Hampuuk: Kab.-bank. roc. yu-1, 2019 r. 3.25 ..

3. XaxkynoB B.A., Kapsxkun A.T., lllanosanos B.A., [llanosanos A.B., Kymxosa M.FO. O6oc-
HOBaHHE MapaMeTPOB CHCTEMBI Paclio3HaBaHUsl 00pa30B. MeToauueckue peKOMEHIaluy 10
BBITTOJIHEHHIO JTabopaTopHbIX padot// Hampumk: Kab.-bank. roc. yu-1, 2019 r. 3.25 m.u.

4. Xaxkynos B.A., lllamoBanor B.A., Kapniosa XX.B., Kapskun A.T. JlaGopaTtopHoe cTeHI0BOE
UCCIIEIOBAaHUE MTPUPOTHOIO U TEXHOTEHHOTO MUHEPAIBLHOIO ChIPhsI MOMM peK Ha 3 HEeKTHB-
HOCTh cemnapanuu (yuebHoe mocooue)// KBI'Y. - Hanpuuk 2020r. 85 c.

5. Xaxkynos B. A., llanosanoB B. A., Kapnosa XK. B., Kapskun A. T., Azamarosa U. 3., Xa-
tyxoBa JI. B., [llamoBamoB M. A. ApanTamusi mMpoeKTHOTO MOAX0Aa K YAJICHHOW paboTe
0Py HU3y4YeHUU MH(POPMALMOHHBIX TEXHOJOIMH YNpaBIeHHUsS TEXHUYECKHMMU CHUCTEMaMH :
yueOHOe mocoOue / MUHHUCTepCTBO Haykd M BeIciiero oOpa3oBanus, KabapauHo-
Bankapckuii rocynapcTBeHHbli yHuBepeuteT uM. X. M. bepbekoBa. — Hanpuuk : Kab.-banxk.
yH-T, 2021. — 144 c.

6. XakynoB B. A., HlanoanoB B. A., Kapmoa X. B., Kapskun A. T. AnmapatHo-
IPOTrPaMMHBIA KOMITJIEKC 00pabOTKU pe3ysIbTaTOB MCCIEIOBAHUS MPUPOJHOTO U TEXHOTEH-
HOT'O MUHEPAIBHOTO CBIPbA : yueOHOe mocobue / MUHHCTEPCTBO HAYKU U BBICIIETO0 00pazo-
Banus, Kabapauno-bankapckuii rocynapcTBeHHbii yHuBepcuteT uM. X. M. bepOekoBa. —

Hanpuuk : Kab.-bank. yu-1, 2021. - 119 c.

7.4. UnTepHeT-pecypchbl
1. DnekTpoHHo-6mbMMOTeUHas cuctema IPRbooks [DnekTponnsIil pecypc]. - Pexum gocryna:
http://www.iprbookshop.ru/.
2. Undopmanunonnas cucrema "EnuHoe OKHO TocTyna kK 00pa3oBaTesbHBIM pecypcam” [Dnek-
TPOHHBIH pecypc]. - Pexxum moctyna: http://window.edu.ru/.
3. NudopManmoHnHas cuCcTeMbl JOCTYIIA K AJIEKTPOHHBIM KaTajoram oubanoTek chepbl o0pa3oBa-

Hus 1 Hayku (MIC DKBCOH) [DnexTponHslii pecypce]. - Pexxum nocryna: http://www.vlibrary.ru/.
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4. RadioRadar u ap., 37neKTpOHHBIC OMOTUOTEKH, TOMCKOBBIC MAIIIUHEI.

5. https://intuit.ru/studies/courses/61/61/info - HelipokoMIIbIOTEpHBIE CUCTEMBI

6. https://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:
%D0%9A%D0%BE%D0%B3%D0%BD%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D1%
8B%D0%B9 %D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B8%D
0%BD%D0%B3

7. https://gagadget.com/how-it-works/18016-kak-kognitivnyie-kompyuteryi-mogut-izmenit-nashe-
buduschee/

8. http://cognitive.rbc.ru/how-work

9. https://asu-analitika.ru/chto-takoe-kognitivnye-vychislenija-osobennosti-obem-i-ogranichenija/

10. https://www.osp.ru/os/2013/07/13037355

7.5. Ilepeuenb npodeccHOHANBHBIX 023 JAHHBIX H HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM
1. http://www.diss.rsl.ru — OBJ] PI'b - DnexTpoHHBIe BEepCUU TOJHBIX TEKCTOB JUCCEPTAIUN U aB-
TopedepatoB u3 ponaa Poccuiickoil rocygapcTBeHHOM OUOTNOTEKH.
2. http://www.scopus.com — Sciverse Scopus m3maTenbcTBa «INb3eBUpP. Hayka W TEXHOIOTHUNY.
PedeparuBnas u ananuTuveckas 0aza TaHHBIX.
3. http://elibrary.ru — DnekTpoHHas OMOIMOTEKa HAYYHBIX Ty OJIUKAITUH.
4. https://scholar.google.ru/ — Google Scholar (Google Axamemus) — GecrimaTHasi TOMCKOBasi CH-
CTeMa, MO3BOJIAIONIAsl OCYIICCTBIIATh MOUCK JKypHAJIBHBIX CTaTeH, ITUCCepTAIMi, KHUT, MOHOTpa-
¢uit 1 APYrUX HAYUHBIX MyOIUKAIUI.
5. https://www.gost.ru/portal/gost//home/standarts - denepanbHOE areHTCTBO MO TEXHUYCCKOMY
PETYIMPOBAHHIO U METPOJIOTHH.

7.6. IIporpaMmMHOe obecrieyeHre COBPeMeHHBIX HH(POPMALHOHHO-KOMMYHUKAIHOHHBIX
TeXHOJIOTH i

Windows 2003-2010, Word, EXCEL, Statistica 6.0., Acrobat Reader, WinRaR, Delphi XE2 Pro-
fessional Ne yiumiensuu (License Certificate Number) 207406, Dev-C++ — cBoOogHAsI HHTETPUPO-
BaHHas cpeia pa3pabOTKK MPUIIOKESHUHN M sI3BIKOB TiporpamMmupoBanust C/C++. OTKpbITas Jiu-
nensust (GNU GPL), Python 3.6 IDE PyCharm Professional Edition siBisiercst 6ecrmaTHbIM i 00-
pa3oBaTeNBbHBIX yUpexkaeHui (cBobomHoe pacnpoctpanenue), Arduino IDE Jlunensuss GNU Gen-
eral Public License, OpenCV | Jlunen3uss BSD(Berkeley Software Distribution license), Ubuntu

JInnensust GPL, Lazarus (Free Pascal).
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8. MarepunanbHO-TeXHUYECKOe o0ecnedeHne U CHUTITHHbI

OO0y4eHne 1o TUCIMIUIMHE OCYIISCTBISIETCS B CIICIIUATBHBIX MTOMEIIECHUAX (AyTUTOPHSIX) IS

IMPOBCACHU 3aHATUMN JIEKIIMOHHOT'O THIIA, 3aHATHI CCMHUHAPCKOI'0 THUIIA, KYPCOBOI'O IMPOCKTUPOBA-

HUS (BBIMOJIHEHUS] KYPCOBBIX pabOT), TPYNIIOBBIX W MHIUBUAYAIBHBIX KOHCYJbTAlUH, TEKYIIErO

KOHTPOJIA U HpOMC)KYTO‘IHOI\/'I arrecraliuy, a TaxkK€ HMCIOTCA IIOMCHICHUA I CaMOCTOSTCIBLHOMN

paboThl U TIOMEIICHHE Il XpaHEHUST W MPO(QUIAKTHIECKOTO 00CITyKUBaHUS Y4eOHOTO 000py10Ba-

HU.

Ilomermiennsa

1L CaMOCTOSITEILHOM pa6OTBI OCHAaIlICHEI KOMHBI-OTepHOI\/'I TEXHUKOMN C

BO3MOXHOCTBIO TOAKMIOUeHUsT K cetn "MHTepHer" m olecrmeyeHHEeM OCTyINa B AIIEKTPOHHYIO

UH(POPMALMOHHO-00Pa30BaTEIEHY IO

obecrieueHne MpeACTaBiICHO B TaOHIIE.

Cpely OpraHM3aliH.

MarepuasibHOE W TPOTPAMMHOE

Tun ayguropuu,
pacnoJioKeHue

OOopynoBaHue U HHBEHTaphb
ayIMTOPUH

IIporpammHoe oGecnieyeHue

YuebHast ayauto-
pus IS TIpOBeze-
HHS 3aHATHA ce-
MHHApPCKOTO THIIA
103a ayn.
(YcioBHBI HOMEP
Ne2; 360004, Ka-

GapauHO-
bankapckas Pec-
nmyOnuka,

r. Hanpunk,  yi.
UYepHBIILIEBCKOTO,
n. 173)

1. Cronel - 20 wrT.

2. Crymest — 21 mit.

3. TlepcoHaibHBIE KOMITBIOTEPHI -
10 .

4. CereBoe oOOpynoOBaHUE IS
KOMMyTaluu U jgocryna B Internet
Cisco — 1 .

5. [lepenocHble YHUPUIMPOBAHHBIE
MOJIyJIM Ha OCHOBE MHKPOKOHTPOJI-
nepoB (12 mT.), apyrux (12 mrT.)
SJIEKTPOHHBIX WJIH 3JIEKTPOMEXaHHU-
YECKUX YCTPOWCTB aBTOMAaTH3allNH,
BU3yaIN3allid pe3yJIbTaToOB, MO-
HUTOPHHTA Ha OCHOBE LU(POBHIX,
AQHAJIOTOBBIX JATYMKOB M Ap., KOH-
KpeTHass HOMEHKJIaTypa MOJIyJeH,
YCTAQHABIMBAaEMbIX B ayJUTOPHH,
3aBHUCHUT OT TeMbI 3aHATHH. OOMeEH-
HBIH (OHJ CTEHAOB M YHH(DUIMPO-
BaHHBIX MOJIyJIEH XpaHHUTCA B ayn.
114 (YcnoBublii Homep  Ne2;
360004, Kabapauno-bamkapckas
Pecriy6Omnuka, r. Hanpuuk, yi. Yep-
HBIIIEBCKOTO, A. 173) B MeTayuye-
ckoM ImKkady, TOx 3aMKOM H HC-
MOJIB3YIOTCS BO BPEMS JIEKITHOHHBIX
3aHATHIL.

6. ITpoekrop.

7. HoytOyK.

8. aTepakTuBHAs TOCKA.

9. YueOHble cTeHbl (M3 yHUDHULIHU-
POBaHHBIX MOAyJeH) [UIi KOM-
IUIEKCHOM OTJIaAKM M UCHBITAHUHN
NPOrpaMMHO-aIIapaTHEIX  YIpaB-
JISIFOIIMX KOMILIEKCOB.

Windows 7. Microsoft Office 2013 (Word, Excel, Access,
PowerPoint i mp.)

Iporpammer st pabotel ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBoOomHOE pacIipoCTpaHEeHHUE)
ApxuBatopsi(7zip, WinRaR) (cBobomHOE pacnipocTpaHeHue)
Delphi XE2 Professional Ne munensun (License Certificate
Number) 207406

Dev-C++ cBoOosiHas MHTErpupoOBaHHasi cpena pa3paboTKu
NPWIOKEHUH Ui s3bIKOB  mporpammupoBanus C/C++.
(cBoOOIHOE pacnpocTpaHeHue)

Python 3.6 IDEPy Charm Professional Edition sBnsercs
OecrutaTHBIM 71t 00pa30BaTENbHBIX YUPEXICHUH (CBOOOIHOE
pacrpocTpaHeHHe)

Cpema mms paspaborku ArduinolDE (cBobomnoe pactpo-
CTpaHCHHE)

Ubuntu Jlunensuss GPL (cBoOomHOE pacmpocTpaHEeHHE).
Lazarus (FreePascal) RAD IDE(cBoGoHOE
pacmpocTpaHeHue)

KOMIIAC-3D LT CAIIP st yueOHBIX Liesnieid, obaeraeHHas
Bepcust  npodeccuoHanbHoit  cuctembl KOMITAC-3D.
(cBoOomHOE  pacmpoctpaneHue). InkScape  BekTOpHBII
rpaduveckuii pegakTop (CBOOOIHOE pacIpOCTpaHCHHUE)
3D-pemakTop Blender (cBoOoHOE pacpocTpaHeHHE)
Simple-Scada 2 orkpbiTas Bepcust ¢ 6a30BbIM (QYHKIIMOHA-
moM, 64 Tera (cBOOOTHOE PacIIPOCTPAHEHUE)

Cpena pa3pabotku st MUKpokoHTpoimepoB AVR Studio
(cBOOOIHOE pacTipocTpaHeHHE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
limited EDUCATIONAL version. Free (cBo6omHOE pacipo-
CTpaHeHue)

Cpena mms paspabotrku Arduino IDE (cBoGomnoe pacmpo-
CTpaHEeHHE)

OpenCV (cBobomHoe pacnpoctpanenue). Qt(cBobomHoe pac-
IpoCTpaHeHue)

YyebHast ayauto-
pus IS TIpOBeze-
HHS 3aHATHHA JICK-
LHAOHHOTO  THIIA
103a ayn.
(YcioBHBIM HOMED
Ne2; 360004, Ka-
GapuHO-

1. Cronel - 20 wrT.

2. Crymest — 21 mit.

3. TlepcoHanmbHBIE KOMIBIOTEPHI -
10 .

4. CereBoe oOOpynOBaHHE IS
KOMMyTauuu U jgocryna B Internet
Cisco — | mr.

5. IlepeHocHble YHUPUIIMPOBAHHbIE

Windows 7. Microsoft Office 2013 (Word, Excel, Access,
PowerPoint u mp.)

Iporpammer st pabotel ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBoOomHOE pactipoCTpaHEeHHUE)
ApxuBatopsi(7zip, WinRaR) (cBoboaHOE pacnpocTpaHeHue)
Delphi XE2 Professional Ne munensun (License Certificate
Number) 207406

Dev-C++ cBoOosiHasi MHTErpUpoOBaHHasi cpena pa3pabOTKU

45




bankapckas Pec-

myOnrka,

r. Hanmpunk,  ym.
YepHbILIEBCKOTO,
n. 173)

MOJyJTM Ha OCHOBE MHKPOKOHTPOJ-
nmepoB (12 m.), apyrux (12 mrT.)
ANIEKTPOHHBIX WM JIEKTPOMEXaHH-
YECKHX YCTPOMCTB aBTOMATHU3AIlHH,
BU3yaIM3allid pe3yJbTaToOB, MO-
HUTOPHHIA HAa OCHOBE IH(PPOBBIX,
aHAJIOTOBBIX JATYMKOB U JIP., KOH-
KpETHasT HOMCHKIIATypa MOJYJICH,
YCTaHABIMBAEMBIX B AayJAHTOPHH,
3aBHCHUT OT TeMbI 3aHsITui. OOMeH-
HBIA (DOHI CTEHIOB M YHHUDHUIIHPO-
BaHHBIX MOJIYJICH XpaHHUTCSA B ayl.
114  (YcnoBublit  HOMep  Ne2;
360004, Kabapauno-bankapckas
Pecniyonuka, r. Hanpuuk, yin. Yep-
HBIIIEBCKOTO, 1. 173) B MeTaminye-
ckoM mikady, Mmojy 3aMKOM M HC-
MOJIB3YIOTCS BO BPEMS JICKIIMOHHBIX
3aHSTUH.

6. [Ipoekrop.

7. HoyTOyxk.

8. lHTepakTHBHAS TOCKA.

9. YueOHble cTeHAp! (M3 YHUPHUIN-
POBAaHHBIX MOAYyJIeH) Ui KOM-
IUIEKCHOW OTJAaJAKd W UCHBITAHUH
MPOTpaMMHO-aNIapaTHBIX  YIpaB-
JISTIOIIMX KOMIUICKCOB.

MPWIOKEHUH JIJIST  SI3BIKOB C/CH+.
(cBOOOAHOE pacpOCTpaHEHUE)

Python 3.6 IDEPy Charm Professional Edition sBusiercs
OecrulaTHBIM 715t 00pa30BaTeNbHBIX YUPEXKICHUH (CBOOOIHOE
pacmpocTpaHeHue)

Cpena mius paspabotku ArduinolDE (cBoOomnOe pacmpo-
CTpaHEeHHE)

Ubuntu Jlumensus GPL (cBoOGomHOE pacmpocTpaHEHUE).
Lazarus (FreePascal) RAD IDE(cB0OOIHOE
pacrpocTpaHeHHe)

KOMITAC-3D LT CAIIP nns yueOHBIX Lenel, oOnerdieHHas
Bepcuss  mpodeccuonansHolr  cuctembl KOMITAC-3D.
(cBobomgHoe  pacmpoctpaHeHue). InkScape  BeKTOpHBII
rpadudecKkuii pexakTop (CBOOOIHOE PACIIPOCTPAHEHHE)
3D-penaktop Blender (cBoOo1HOE pacpocTpaHeHHE)
Simple-Scada 2 orkpbiTasi Bepcust ¢ 06a30BbIM (YHKIIMOHA-
noMm, 64 Tera (cB0OOOHOE pacIpPOCTpaHEHUE)

Cpena pa3pabotku Juisi MUKpokoHTposiepoB AVR Studio
(cBOOOHOE pacTpoCTpaHEHHE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev) Non-
limited EDUCATIONAL version. Free (cBobomHOE pactipo-
CTpaHECHHE)

Cpena mns paspabotku Arduino IDE (cBoGomnoe pactmpo-
CTpaHeHue)

OpenCV  (cBoOOAHOE pacmpocTpaHEHHUE).
pacmpocTpaHeHue).

MIPOrpaMMHUPOBAHUS

Qt(cBoboanoE

YyebHas ayaurto-
pus AJs IpoBeje-
HUS 3aHATHH Kyp-
COBOTO IPOEKTU-
poBaHUSA 1036
ayn.

(YcnoBHBII HOMEP
Ne2; 360004, Ka-

OGapauHO-
bankapckas Pec-
myOnnka,

r. Hanpuuk,  yin.
YepHBILIEBCKOTO,
. 173)

1. Ctonst - 20 mit.

2. Ctynps — 21 mt.

3. IlepcoHanbHblE KOMIBIOTEPHI -
10 mr.

4. CereBoe o00OpyIOBaHUE IS
KOMMyTallMi U Jocryna B Internet
Cisco — | mi.

5. [lepeHocHBIE YHUPHUIUPOBAHHBIE
MOJyJTM Ha OCHOBE MHKPOKOHTPOJ-
nmepoB (12 m.), mpyrux (12 mrT.)
ANIEKTPOHHBIX WM JIEKTPOMEXaHH-
YECKUX YCTPOMCTB aBTOMATHU3alUU,
BU3yaIM3aliid pe3yJbTaToB, MO-
HUTOPHHIA Ha OCHOBE LU(POBHIX,
AHAJIOTOBBIX JATYMKOB M Jp., KOH-
KpeTHass HOMEHKJIaTypa MOJyJIeH,
YCTaHABIMBAEMBIX B ayJAHTOPHH,
3aBHCHUT OT TeMbl 3aHsaTuid. OOMeH-
HBIA (POHI CTEHIOB M YHHUDHUIIHPO-
BaHHBIX MOIYyJICH XpaHHUTCSA B ayl.
114  (YcnoBHbelii  HOmMep  Ne2;
360004, Kabapauno-bankapckas
Pecny6nuka, r. Hanpuuk, ym. Yep-
HBINIEBCKOTO, 1. 173) B MeTaymunye-
ckoM mikady, moj 3aMKOM M HC-
MIOJIB3YIOTCSL BO BPEMS JIEKITHOHHBIX
3aHSTUH.

6.YueOHble cTeHabl (M3 yHHUOHULIHU-
POBAaHHBIX MOAYJIEH) Ui KOM-
IUIEKCHOW OTJIAJKH U WCIBITAHUI
MPOTpaMMHO-aMIapaTHEIX — YIpaB-
JISIOMIUX KOMIUIEKCOB.

Windows 7. Microsoft Office 2013 (Word, Excel, Access,
PowerPoint u mp.)

[Mporpammsbr st padotel ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBoO0IHOE pacpOCTpaHEHUE)
Apxusaropsi(7zip, WinRaR) (cBoboHOE pacnpocTpaHeHue)
Delphi XE2 Professional Ne mumensun (License Certificate
Number) 207406

Dev-C++ cBoOomHas WHTETpHUpOBaHHAs cpela pa3paboTKU
MPWIOXKEHUH I A3bIKOB  mporpammupoBanus C/C++.
(cBOOOAHOE pacpOCTpaHEeHUE)

Python 3.6 IDEPy Charm Professional Edition sBusiercs
OecrulaTHBIM JJIs1 00pa30BaTeNbHBIX YUPEXKICHUH (CBOOOIHOE

pacmpocTpaHeHue)

Cpena mins paspabotku ArduinolDE (cBoOomnOe pacmpo-
CTpaHeHHE)

Ubuntu Jlumensus GPL (cBobomHOEe pacmpocTpaHEHUE).
Lazarus (FreePascal) RAD IDE(cB0oGOIHOE
pacrmpocTpaHeHHe)

KOMITAC-3D LT CAIIP mis yueOHBIX Lenel, oOnerdeHHas
Bepcus  npodeccmonanmpHOo  cuctembl KOMITAC-3D.
(cBobomHoe  pacmpoctpaHeHue). InkScape  BeKTOpHBII

rpadudecKuii pexakTop (CBOOOIHOE PACIPOCTPAHEHHUE)
3D-penaxTop Blender (cBoGogHOE pacpocTpaHeHHE)
Simple-Scada 2 orkpbiTas Bepcusi ¢ 0a30BbIM (YHKIIMOHA-
noMm, 64 Tera (cB0OOOHOE pacPOCTpaHEHUE)

Cpena paspabotku Juisi MUKpokoHTpoiiepoB AVR Studio
(cBOOOHOE pacTpocTpaHeHHE)

MasterSCADA 3.X RT32 - 6ecrmatnas SCADA na 32 Touku
(cBOOOIHOE pacTpocTpaHeHHE)

Cpena pazpabdotku FLProg (cBo6omHOE pacrpocTpaHeHUE)
pomykter MICROCOFT (Desktop Education ALNG
LicSaPk OLVS Academic Edition Enterprise) mommucka
(Open Value Subscription) Ne V 2123829

[Tporpamma FluidSim pa3paborana kommanueit FestoDidactic
(cBoOOIHOE pacnpocTpaHeHue)

Muoro npoxoano#t accembiep FASM (cBobomHOE pacmpo-
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CTpaHeHue)

P-CAD — cucrtema aBTOMaTU3UPOBAHHOTO MPOCKTHPOBAHHUS
anektponuku (EDA) (cBoGoaHOE pacpocTpaHeHue)
[Mporpamma ajst aHaJIOTOBOTO M LU(PPOBOrO MOAEIHPOBAHUS
AIIEKTPUUECKUX W IJEKTpOoHHBIX 1erneit Micro-Cap (cBo6oa-
HOE pacIpoCTpaHeHHUe)

CASE-cpenctsa aBTOMAaTH3MPOBAaHHOIO IPOEKTHPOBAHUS,
MOJICTIMPOBAaHMS WM aHalnW3a  KOMIIBIOTEPHBIX  ceTed
NetCracker 4.1 (cBobomnoe pacmpoctpanenue). Star UML
penaktop nuarpamMm (CBOOOIHOE PacIpOCTpaHEHHUE)

Python 3.6 IDE PyCharmProfessionalEdition sBmsiercs Gec-
IUTaTHBIM 711 00pa3oBaTeNbHBIX YUpeXKIeHHH (CBOOOIHOE
pacmpocTpaHeHue)

NetworkNotepad mporpamma Jisi COCTaBIIEHUSI CETEBBIX JHa-
rpaMM (CBOOOHOE pacpOCTpaHEHUE)

DiagramDesigner (cBOOOIHOE pacmpocTpaHeHue).
CiscoPacketTracer GecriatHas Bepcust (CBOOOJHOE pacmpo-
CTpaHEeHHE)

OpNet IT GuruAcademicEdition OecriatHas akageMudecKas
Bepcus (CBOOOIHOE PacIpoCTpaHCHHUE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
limited EDUCATIONAL version. Free (cBobomHOe pactpo-
CTpaHCHHE)

Cpena mms paspabotrku Arduino IDE (cBoOomnOe pacmpo-
CTpaHeHue)

OpenCV (cBobogHOE pacmpoctpaHeHue). Qt(cBobomaHoe pac-
MIPOCTPaHEHNUE)

DeductorStudioAcademic 5.3 sBusercs OecrulaTHbIM ISt
00pa3oBaTeNbHbIX y4pexaeHul (cBoOOJHOE pacmpocTpaHe-
HHE)

StrawberryProlog (cBoGoaHOE pactpocTpaHeHUE)
MagicPlotStudent (cBoGogHOEe pacmpocTtpaHenne). Terminal
(cBOOOIHOE pacTipocTpaHeHHE)
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9. Oco0eHHOCTH peaJn3auuy JUCUUIJIMHBI 1JI51 HHBAJIUA0B H JIMI ¢ OTPAHHYEHHbIMH
BO3MOKHOCTSIMH 3/10POBbSI

Jl7is CTyA€HTOB C OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS CO3/IaHBI CTIeLIUaIbHBIE yCIIO-
BUS JUISL TIOJy4YeHHs 0oOpa3oBaHMs. B mensX AOCTYHMHOCTH MOJYYEHHs BBICIIETO OOpa3oBaHMS IO
00pa3oBaTeNbHBIM MPOTPAaMMaM WHBAIMIAMH W JIMIAMHU C OTPAaHUYECHHBIMH BO3MOXKHOCTSMH 3]10-
POBBSI YHUBEPCUTETOM 00ECIIEUNBACTCS:

1. AnprepHaTuBHAas Bepcus OPUIIHMAIBHOTO caifta B ceTH «IHTepHeT» 1S CTaOOBUIAIINX;

2. JIns MHBAJIMIOB C HAPYIIECHUSMH 3peHHs (CITa00BUASAIINE, CIICIIBIC)

- TIPUCYTCTBHE aCCHCTEHTA, OKA3bIBAIOIIETO 00yJaromeMycss He0OOXOAMMYIO TIOMOIIb, Ty0-
JUPOBAHUE BCIYX CIPABOYHOW MH(OpPMAIMHK O paclUCaHUM YUeOHBIX 3aHSATUHN; HaJIMYUe CPEICTB
JUTSL YCUJICHUS OCTaTOYHOTO 3peHUs, OpailieBCKol KOMIBIOTEPHON TEXHUKH, BUICOYBEIUYUTETCH,
porpaMM HEBH3YaJbHOTO JOCTYyNa K MH(OpMAIUK, TPOrpaMM-CHHTE3aTOPOB PEUYH U IPYTHX TEX-
HUYECKUX CPEJICTB MpHeMa-Tiepeiaun yaeOHOH HHPOPMALIMU B TOCTYIHBIX (hopMax IS CTyIEHTOB
C HapyIIECHUSIMU 3PEHHUS;

- 33/IaHUA JUIS BBITIOJTHEHUS 3aUUTHIBAIOTCS ACCUCTEHTOM;

- MUCHbMEHHBIE 33/I1aHUS BBHINIOJHIIOTCA Ha OyMmare, HaJMKTOBBIBAIOTCS aCCUCTEHTY 00ydaro-
HIAMCS;

3.1ns MHBaNMIOB W JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pOBbs IO CIIyXy (cia-
OocrbIIIamue, TIyXue):

- Ha 3ayeTe/’K3aMEHEe MPHUCYTCTBYET ACCHCTEHT, OKA3bIBAIOLIUI CTYJEHTY HEOOXOAMMYIO
TEXHUYECKYIO0 IOMOIb C YYETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH (OH IMOMOraeT 3aHsATh pabouee
MECTO, MTEPEIBUTATHCS, TPOYUTATh U ODOPMUTH 3a/1aHKE, B TOM YMCIIC 3aITUCHIBAs 1O/1 JUKTOBKY);

- 3a4eT/9K3aMeH IPOBOJUTCS B MUCHbMEHHOU (opMme;

4. JIns MHBAJIUIOB U JIUI] C OTPAaHMYEHHBIMU BO3MOXKHOCTSMHU 370POBbS, UMEIOIINUX Hapy-
IIEHUS] OMOPHO-JABUraTEIBHOIO ammapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHE YCIOBHs obecre-
YHBAIOIIME BO3MOXKHOCTH OECIPENATCTBEHHOTO IOCTyNa OOydYalomMXCsl B y4eOHBIC TTOMEIICHHUS,
00BEKTY MUTAHUS, TyaJIeTHbIE U JIPYTUEe NMOMEIIEHUS YHUBEPCUTETA, a TaKKe NMpeObIBaHUS B yKa-
3aHHBIX TOMEIIEHUAX (HATWYKMe PACIIUPEHHBIX JABEPHBIX MPOEMOB, MOPYYHEH W IPYTUX MPHUCIIO-
COOJICHHIA).

- TIHCHMEHHBIE 33/IaHUS BBIMIOJHSIOTCS HA KOMIBIOTEPE CO CHEIHMAIM3HMPOBAHHBIM IIPO-
IrPaMMHBIM O0€CTieueHUEM HIIM HaJIUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEeTIAaHUIO CTYACHTA SK3aMEH MPOBOJIUTCS B YCTHOU (hopme.

OOyuaromyecs U3 YMCIA JIMI C OTPAHUYECHHBIMU BO3MOXKHOCTSMHU 37I0POBbsI 0OECIIEYECHbI
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B (OpMax, aJalTHUPOBAHHBIX K OTPAHUYCHUSM UX

3JI0POBBS.
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JIucr u3mMeHeHuii (HonoiHeHuii) B pado4eii mporpamMme AucHunIuHbI (MoayJsi) «Komnsrore-

Pbl 1 KOTHUTHBHBIEC CHCTEMbD> 110 HANIPABJeHHIO NOATOTOBKH 27.03.04 «YnpaBieHue B Tex-

HHYECCKHX CHCTEMaXx>»

(ciermmanbHOCTH) (0Opa3zoBaTenbHast mporpamma VHpopMaoHHbIe TEXHOJIOTUH B YIIPABICHUU

TeXHUYECKUMHU cuctemamu ) Ha 2021 — 2022 yyeOHbIl TOA

Ne IlepeyeHb BHOCUMBIX U3MEHEHU I

JuemeHT (myHKT) PII/{

n/n (1oMmoTHEeHUI)

Hpumeyanue

Obcyarcoena u pekomMeH008ana Ha 3acedanuu Kageopul

HaMMeHOBaHME Kadeapbl

poTokoi Ne oT« __ » 20 T

3asedyrowuii kageopot

THOJITHCh, pacin(POBKA MOIIUCH, 1aTa

Coznacoseano™:
3aBeyIOMIMI OTACIOM KOMILJIEKTOBAHMS

HAy4YHOU OMOINOTEKN

JIUYHASL ROORUCH PACWUPPOSKA noonucu dama

*[Ipumeuanue: npu enecenuu uzmernenuti 6 n. 4.7.1 PIIJ]
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