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AnHoranus

JucrunamHa «MeToIbl HMCKYCCTBEHHOTO HWHTEIUICKTa B PAaJMOABHOHUKE» BXOJHWT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUs — NPOrpaMMmy CIEHHUATUTETa IO
HaIpaBjeHUI0 TMOATOTOBKK/ crenuanbHOCcTH 11.05.01 «PagnosnexkTpoHHBIE CHUCTEMBI U
KOMILIEKChI»  HampaBiIeHHOCTH/criennaiu3anud  «PaJno3JeKTPOHHBIC CHCTEMBl Iepeaadn
uHpopmaruny. ucnummna peanmsyercs kadeapoit «No21y.

JucuuminHa HameneHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CICTYIOMIMX KOMIIETCHITHIA:

[IK-10 «['OTOBHOCTH MCIIOJB30BaTh 3HAHUE OCHOBHBIX METOJOB MCKYCCTBEHHOIO
WHTEJJIEKTA B TIpoIiecce pa3paboTKH M ONTUMHU3AIUN TEXHUIECKUX PEIICHUI

ConepkaHue JTUCHUIIIMHBI OXBAThIBAET KPYI BOMPOCOB, CBSI3aHHBIX C CBS3AHHBIX C
00pabOTKON M aHaIM30M pPa3HOPOAHOW HH(GOpPMAIMKM B PAIUOIICKTPOHHBIX CHUCTEMaxX C
HCITOJIb30BaHUEM METOI0B HCKYCCTBEHHOTO MHTEJUICKTA.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
y4eOHOTro mporiecca: JIEKINH, JJabopaTopHbie padOThl, MPAKTUUECKHUE 3aHITHS, CAMOCTOSITCIIbHAS
pabota oOyuaromerocs.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTanus B opme 3auera (8 cemectp).

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBNseT 3 3adeTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHSI IO AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— TOJIy4eHHEe OOYYaroIUMHUCI HEOOXOJMMBIX 3HAHWH, YMEHUH W HaBBIKOB B 001acTH
00paboTKM W aHaiM3a HMHQOpPMAMM C HCHOJB30BAHWEM HHTEUIEKTYaJIbHBIX METOJIOB MpU
AKCIUTyaTallMu PaIMO3IEKTPOHHOTO 000PY/I0BAHUS a3pPOIIOPTOB M BO3YIIHBIX TPacc,

— CO3JIaHUE MOJIePKUBAIOIICH 00pa30BaTEILHON Cpelbl MPEnoAaBaHus ¢ pa3padoTKOM
MPAKTUYeCKOH jabopaTopHOl 6a3pl 1O OKCIEPTHBIM U HEUPOCETEBBIM  CHCTEMaM,
OpUEHTUPOBAHHBIM Ha aBUAIMOHHYIO TEMATHUKY,

— TPEIOCTABIICHUE BO3MOXXHOCTH OOYYAIOIIMMCS Pa3BUTh M TPOACMOHCTPHUPOBATH
HABBIKU B 00JIACTH COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOTHA.

JlucumiinHa BXOAWT B COCTaB 4acTd, GOPMUPYEMOU ydacTHUKaMU 0Opa3oBaTElbHBIX

OTHOIIIEHUH, 00pa3oBaTeNbHON TpOrpamMMbI Beiciiero oopazosanus (mainee — OI1 BO).

1.2. TlepeuyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0anaTh CIEAYIOUTUMU
KOMIETSHIMSIMU WJIM WX YacTsMHu. KoMIeTeHIIMN U HHAWKATOPHI UX JOCTHXKEHUS TPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenp KoMIEeTEeHIIUH U UHAUKATOPOB UX JIOCTHKEHUS

Konu
Kareropus (rpymnmna) Kox 1 HauMeHOBaHUE MHIMKATOPA JOCTHIKEHHUS
HAaUMEHOBAaHUE
KOMIIETEHIIUH KOMIIETEHIINH
KOMIIETEHIIH
I1IK-10.3.1 3HaTh OCHOBHBIE BUJIBI 33144 U UX
[1K-10 I'oTOBHOCTD | KJTAaCCH(HKAIHIO, PEIICHHE KOTOPHIX BO3MOXKHO H
UCIIOJIb30BaTh 11eJ1ec000pa3Ho C UCII0JIB30BaHUEM METO/I0B
3HAaHHE OCHOBHBIX HCKYCCTBEHHOI'O MHTEJIJIEKTa
METOJI0B [TIK-10.Y.1 ymersb pa3zpabaTbhiBaTh
HCKYCCTBEHHOI'O MaTeMaTHYeCKue 1 WH(POPMAIMOHHbBIE MOJICIN U
[TpodeccronanbHbIe
WHTEJJIEKTA B OCYILECTBIISATH MOECTHUPOBaHNE OJIOKOB
KOMIIETEHIIUU
nporecce PaZMOAIIEKTPOHHBIX CUCTEM C UCIIOJIb30BAHUEM
pa3paboTKu U METOJI0B MCKYCCTBEHHOT'O MHTEJUIEKTA
ONTUMU3ALNHI [1K-10.B.1 BnageTs HaBBIKaMH pa3paboOTKH,
TEXHUUYECKUX aHaJIM3a U ONTUMHU3ALMH IPOEKTUPOBAHMS
pelieHui PaZMO’IIEKTPOHHBIX CUCTEM C UCIIOJIb30BAHUEM
METOJI0OB MCKYCCTBEHHOI'O MHTEJUIEKTA

2. Mecro nucuumaussl B ctpykType OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYEHHUH CIIETYIOUIUX TUCIHILINH:

HucnurninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIEIYIOUIUX TUCIUIUINH:

— «AITOpPUTMH3AIMS U IPOrPAMMUPOBAHUEY,

— «Mudopmaruka,

— «MaremaTH4ecKoe 1 KOMIIbIOTEPHOE MOJEIMPOBaHNE O0BEKTOB U MPOLIECCOB
PaZMOdJIEKTPOHHBIX CUCTEM.

3HaHUs, TMOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCLMIUIMHBIL, MUMEIT Kak
CaMOCTOSITENIbHOE 3HAUY€HUE, TAK U MOTYT MCIIOJIb30BaThCs MPU U3YYEHUU IPYTUX JUCIUILINH!

— «lIIpoexTupoBanue, pazpadotka u ucciegosanue POCy»,

— «IIpou3BoacTBeHHAsI MPAKTHKA HAYYHO-HCCIIEA0BATEIbCKAs paboTay,

— «IIpou3BoacTBEHHAS MPEIIUIIIIOMHAS TPAKTUKAY.




3. O0BeM U TPYAOEMKOCTh AUCITUTITHHBI
Janaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpam) IpeACTaBICHbI B

Tabnuie 2.
Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIUHBI
TpynoeMKocTb 1o
Bun yue6HO# paboThI Bcero ceMecTpam
Neg
1 2 3
Oowan mpyooemkocmep oucyunIuHbl, 3/ 108 3/ 108
3E/ (gac)
U3 nux uacoe npakmuueckoii n0020moeKu 34 34
Ayoumopnoie 3anamus, BCETO 4ac. 51 51
B TOM YHUCIJIE:
nekruu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3ansrus  (113),
17 17
(dac)
naboparopusie padotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (4Jac)
Camocmoamenvhnas paboma, Bcero (4ac) 57 57
Buo npomesxcymounoii ammecmauyuu: 3auer, 3auer 3auer
mudd. 3auer, sxzamer (3ader, Judd. 3a4, Ok3.) ’ ’

4, ConepmaHI/Ie AUCHUITIIMHBI
4.1. PaCHpCI[CJ'ICHI/IC TPYAOCMKOCTH JUCHUIIIIMHEI 110 pa3jciiaM U BUIaM 3aHIATHH.
PaSI[eJ'II)I, TEMBI IUCHUIIJIMHBI U UX TPYAOCMKOCTDh IIPUBCACHLI B Ta6n1/1ue 3.

Tabnuia 3 — Pa3nensl, TeMbl AUCHUTIINHBIL, HX TPYAOEMKOCTb

Pasaennl, TEMBI TUCIIUTUIMHEI Jexunn | 113 (C3) P KIVKP CP (uac)
’ (dac) (qac) (qac) (qac)
CewmecTp 8

Paznen 1. [IpoGiieMHBIe Bopockl 00paboTKH U

aHanu3a HHPOPMAaLUHU B PaJHOAaBUOHUKE 3 8

Tema 1.1. IIpoGiieMHBIe BOPOCHI 00PaOOTKH U

aHann3a HH(POPMALIUH [IPH SKCILTyaTaluH 3 8

Panuo3IEKTPOHHOT0 000PYAOBAaHHS ABUALIMOHHBIX

CUCTEM

Paznen 2. MnTemiekTyanbHble CHCTEMBI 00pabOTKH U 14 17 17 49

aHaynn3a MHGOpPMAalUHU B PaJHOaBUOHUKE

Tema 2.1. OCHOBHBIE TTOAXO]IBI K IOCTPOCHUIO

MHTEIUIEKTYaIbHBIX CUCTEM 00pabOTKH 1 aHAIIN3a 10 7 7 19

UHPOPMAITUH.

Tewma 2.2. HTEIIEKTYyalIbHBIE CUCTEMBI 00Pa0OTKH U

aHanm3a HHPOPMAIIUH MTPH IKCILTyaTalluH

PaMoAIEKTPOHHOTO 000PY/I0BaHUSI ABUAIIHOHHBIX 4 10 10 30

CHUCTEM

Hroro B cemectpe: 17 17 17 57
Uroro 17 17 17 0 57




IIpaxTrueckas
00yJaronuMucs

IoATr0OTOBKA
OIpPECACIICHHBIX

BBITIOJTHCHHUH
Oymymen

3aK/IIO49acTCA B HENOCPCACTBCHHOM

TPYAOBBIX  (YHKUUH,  CBSI3aHHBIX  C

po(heCcCHOHATBHOMN NeATeIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — ConepxaHue pa3iesioB U TEM JIEKIHMOHHOTO [TUKJIA

Howmep paznena

HaszBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Pazgen 1. [IpoGnemasie
BOIMPOCHI 00paOOTKH U aHAIH3a
nH()OpMAITUH B
paarOaBUOHUKE

Tema 1.1. IIpo61eMHbIe BOPOCHI 00Pa0OTKHU U aHATIH3A
HHG(pOPMAHNY MPH IKCILTYaTAIHHA PATN0IEKTPOHHOTO
000py10BaHHS ABHAIIMOHHBIX CHCTEM.

Jlexmmst 1. IIpoGireMHBIE BOIIPOCH 00paOOTKH M aHaIM3a HHPOpMAITHH
MIPH SKCIUTyaTallMK PaIM03ICKTPOHHOTO 000PY/I0BaHUS aBUAITMOHHBIX
CUCTEM.

Pazpen 2. uTenneKkTyaabHble
CUCTEMBI 00pabOTKHU U aHAIH3a
UHQOpMAIUK B
pannuoaBUOHUKE

Tema 2.1. OcHOBHBIE MOAXOIbI K MOCTPOEHHI0 HHTEJIEKTYAJbHBIX
cucreM 00padoTKU M aHAIM3a HH(OPMaLUH.

Jlexums 2. IcKycCTBEHHBIN UHTEIUIEKT M CTPATETHH PELICHUS
CJIO’KHBIX 3a]a4 00paboTKH U aHaIM3a MHQOPMAIIHH.

Jlextus 3. Mozenu npeAcTaBIeHNUS JaHHBIX U 3HAHUH B
MHTEIJIEKTYalbHbIX CUCTEMAX.

Jlexums 4. Jloruueckuii U CTpYKTYpHBIN (HEHpOCceTeBO) MOIX0 K
MOCTPOCHUIO HHTEJIJICKTYaJIbHBIX CHCTEM.

Jlextus 5. MammHHOE O0yYeHHE.

Jlexuwms 6. OCHOBHBIE TUIIBI HEHPOCETEBBIX MOJICIIEH U IPUHIIUIIBI KX
(GYHKUMOHUPOBAHUSI.

Jlextus 7. Mogenu 1 aaropuTMBbI TITyOOKOro 00ydeH!sT HEMPOHHBIX
CeTeH.

Tema 2.2. UnTe/JIEKTya/IbHbIE CHCTEMBI 00pPa00TKH U aHATU3A
HHPOPMALMH NPH IKCIVIYATALMM PAIH0IEKTPOHHOIO
000py10BaHHUSI ABUALMOHHBIX CUCTEM.

Jlexnus 8. DkcriepTHBIE CUCTEMBI TTOJICP)KKH MPUHSTHS PEILICHUS TPU
9KCIUTyaTallui aBHALUOHHBIX CUCTEM.

Jlexuumsa 9. MHTENNEKTYabHBIE CUCTEMBI O0OPA0OTKH U aHAIN3a

WHPOPMAIIUKN B COBPEMEHHOH pajinoaBUOHHUKE.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJIOEMKOCTb
N3 nux Ne
Ne TeMbl mpakTHYECKUX Popmbr TpynoemMKOCTb, | TpaKTUYECKOH | pa3aena
p pya »| P pasn
n/m 3aHATUN MpaKTHACCKiX (gac) MOATOTOBKH, | JUCLUIT
3aHATHI
(dac) JIUHBI
Cemectp 8
1 | M3yuenne mporpaMMHOTO
obecrieueHust 1715 peaan3anum KomnerorepHoe 4 4 2
HEHpOHHBIX ceTeil ¢ riry0oKkuM |  MOeTHpOBaHUE
obydeHmeM
2 | Pa3zpaGoTka HEHPOHHOM ceTH
17151 OOHAPYKEHUS U Kommnsroreproe 4 4 9
KJ1accuuKanuu 0ObeKTOB Ha MOJICTTUPOBAHHUE
M300paKCHUH
3 | Pa3pabotka HelipoceTeBOro Komnerorepnoe 4 4 2




ACMOAYJIATOPA paJuOCUTHAIOB MOACIINPOBAHUC
B CUCTEMaAX II€pEaavu
nHPOpPMALTUH
4 | Pa3paboTka HEHpPOHHOI ceTn
IJIA KOHTPOJIA TEXHUYECKOI'O
COCTOSTHUS U Kommnsroreproe 5 5 5
AUarHoCTUPOBAaHUA 60pTOBOFO MOACIINPOBAHUC
PaIMO3IICKTPOHHOT'O
000pyTOBaHU
Bcero 17 17 2
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEJCHBI B TAOIUIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyaOEMKOCT®, | MPAKTHHIECKOH | pasieia
n/n (uac) IIOATOTOBKH, | JHCIH-
(dac) TUTUHBI
Cewmectp 8
1 HccnenoBanue BU3yaabHOU Cpeibl 4 4 2
pa3pabOTKK NPOTrPaMMHOTO 00ECTICYCHHUS
2 I/ICCJIGIIOB%HI/IG CTPYKTYPHEIX CXeM 4 4 2
MHOTOCJIOIHBIX HEMPOHHBIX CeTeil
HccenenoBanue OCHOBHBIX IapAMETPOB U
3 | XapaKTepHUCTUK MHOTOCIOMHBIX HEHPOHHBIX 4 4 2
ceTen
HccnenoBanue moIxoa0B K (OpMUPOBAHUIO
4 | oOy4arorieit BEIOOPKHU 1T pa3paboTKu 5 5 2
HEHUPOCETEBBIX MOJECIIEN
Bcero 17 17 2

4.5. BbrlinosHEHHE KypCOBOTO NMPOEKTa/ KypcoBOW pabOThI

VY4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEIEHBI B TabnuLe 7.

Tabnuia 7 — Bunbsl caMmocTosTenbHON PabOTHI M €€ TPYA0EMKOCTh

muctumuasl (TO)

. Bceero, | Cemectp 8,
Buz camocrositenbHON paboThI
qac qac
1 2 3
W3yueHune TeopeTuyecKoro Marepuasia 20 20

KypcoBoe npoextuposanue (KII, KP)

PacuerHo-Tpaduueckue 3ananus (PI'3)

Brinonnenue pedepara (P)

ITonroroBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)




Jlomamuee 3amganue (/13)

KonTtpomnbhsie padboTsl 3a04ankoB (KP3)

[ToaroroBka K MpOMEKyTOUHOM
arrecrauuu (I1A)

37 37

Bcero: 57 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThl 00YUAIOIMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)
Y4eOHO-METOIMUECKNE MaTePHalbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHbI B

IL.II. pa3zaenoB 6-11.

6. IlepeueHb MeyaTHBIX U FITEKTPOHHBIX YUEOHBIX U3TaHUI

[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBeIeH B TadIuIe 8.

Tabmuna 8— [lepeyeHp nMevyaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TAHUI

Tudp/
URL agpec

bubnuorpadudeckas ccoplika

KomuectBo

9K3EMILTIPOB B
OuoImoTeKe

(kpome
AJIEKTPOHHBIX

AK3EMILISIPOB)

1. URL: https://urait.ru/bcode/532212 (nata
obpaenus: 01.07.2026).

Boponos, M. B. Cucremsi
UCKYCCTBCHHOT'O MHTEJIJICKTA!
y4EOHUK U TIPAKTHKYM JIJIs
By30B / M. B. Boponos, B. .
ITumenos, 1. A. Hebaes. — 2-
e u3., mepepad. u gom. —
Mocksa : U3gatenncTBo
FOpaiir, 2023. — 268 c.

2. URL: https://urait.ru/bcode/494205 (nara
obparmenus: 01.07.2026).

3aropynsko, FO. A.
HckycCTBEHHBIN UHTEIUIEKT.
WNuxeHepus 3HaHUN:
yuebHoe rmocobue A By30B /
IO. A. 3aropynsko, I'. b.
3aropynpko. — MockBsa :
W3narenscrBo FOpaiit, 2022.
—9%3c.

3.URL:
https://www.gstu.by/sites/default/files
/atoms/files/02/3e/haykin.pdf?ysclid=
msvgec2he352029619 (nara obOpareHus:
01.07.2026).

XaiikuH C. HelipoHHsle ceTn:
MOJHBIN Kypc, 2-e u3a.: / C.
XalkuH: [nep. ¢ anri.| — M.:
N3narensckuit jom
"Buaesamc", 2017. — 1103 c.

4. URL: https://vss.nlr.ru/archive_catalog.
php?rid=1815 (nara oOpamieHus:
01.07.2026).

JTrorep /1. @.
HckyccTBEeHHBIN HHTEIIEKT :
CTPAaTEeTuy U METO/bI
peleHHs CI0KHBIX TPobIeM




/ . @. JTrorep ; [mep. ¢ aHr.
H. . l'anarana u ap.]. — 4-e
n3a. — Mocksa : Bunbsmc,

2018. — 864 c.
5.URL:https://korunb.nlr.ru/queries_catalog. | Hukonenko C. I'mybokoe
php?rid=1263 (nara obpareHus: o0ydeHHeE: TOrPY)KEHHE B
01.07.2026). MUp HelpoHHbIX ceteit / C.

Huxkonenko, A. Kanypus, E.
Apxanrenbckast. — CaHKT-
[etepOypr [u ap.] : Iurep,
2021. - 476

7. IlepeyeHb MEKTPOHHBIX 00pPa30BaATEIbHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OPMaLOHHO-
TEJICeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JTUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

URL aapec HaumeHnoBanue
https://e.lanbook.com/book/111043 Tanymikun, A, HelipoHHBIE CETH: OCHOBBI TEOPHH [ DICKTPOHHBIH

pecype] / A.W. TanymkuH. — D10eKTpoH. naH. — Mocksa : ['opsyast muHAs-
Tenexom, 2017. — 496 c.

https://journals.nsu.ru/jit/. Kypnuan «Bectaux HI'Y. Cepust: UHPOpMAIIMOHHBIE TEXHOIOTHI
[DnexkTpoHHBI pecypc].

https://habr.com/ru/all/ IMopran habr — Pesxxum MHTepHET-IOPTAT, COMEPKANINI TEXHAUSCKUE
myOJIMKAIIK B HAYYHO-TIOMYJIAPHOI popme.

https://yadi.sk/d/KIAwWX_ws3SYVRD | Kyraesckux A.B. Teopus 1 mpakTHKa HEHPOHHBIX ceTell [ DIEKTPOHHbIH
pecypc]: 3JIeKTPOHHBIN yueOHO-METOAMYCSCKIIA KOMILIeKC / A.B.

Kyraesckux; HoBocu®. roc. yH-T. — HoBocubupck, 2019.

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHS, HCIIOIB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MPOTPAMMHOTO OOeCTICUeHHs ITpeicTaBicH B Tadsmiie 10.

Tabnuua 10— Ilepedyens nporpaMMHOro o0ecreyeH s

Ne m/m HanmeHnoBanue

1 OtkpsiToe nporpammHoe obecnieuenue. Microsoft Visual Studio Community 2026.
https://visualstudio.microsoft.com/ru/vs/community/

2 OTkpeIToe nmporpammuoe obecreuenue. Spider. https://download-spyder.com/ru/
3 s3Ik iporpammupoBanus Python. https://www.python.org/
4 bubimorexu tensorflow. https://www.tensorflow.org/
5 Pazpaborannoe Ha kadenpe mporpaMMHOE 0OECTICUeHHE JIJIsT CO3aHusT HEHPOCETEBBIX
MoJelIen
8.2. [lepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM, HCIIONB3YEMBIX npu

OCYHICCTBJIICHUU O6pa3OBaTCJ'H:HOFO nponecca no JMCHUIIINHE




[lepeyenp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedens HHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBsanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas Oa3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUIIMHE, ITPEACTaBIeH B Tabuuel 2.

Tabnuma 12 — CocraB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | JlexuuoHHas ayuTopus 52-23
KomnbrorepHslii kinacc 52-23
3 | DnekTpoHHas Jocka (IIPOEKTOp) 52-23

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIEHOYHBIX CPEACTBIJIAI MPOBEIACHHUS IPOMESKYTOYHOW aTTEeCTalluu
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.

Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Bua npomexyTo4HON arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

Cnucox BONpPoOCoOB;

1.CocraB paguo3IEeKTPOHHOrO 000pPYIOBaHUS
aBHAIIMOHHBIX CUCTEM W BHJIbI aHAJTH3UPYEMOI
MHGOpMALIUU TIPU MX SKCILTyaTalHH.

2. IlpobnemHbIE  BOMPOCH  O0pabOTKH |
aHaJgM3a H3MEpUTENbHOM WHpOpMalLUU TpH
AKCILTyaTaluu PaaAMOIEKTPOHHOTO
000py10BaHUs aBUALIMOHHBIX CUCTEM.

3. HckycCTBeHHBI HWHTEIUICKT, OCHOBHBIC
OTpe/IeNICHUS.

4. Tect Toropunra.

5. OCHOBHBIE  MOAXOABI K  pealu3aluu
MHTEJUIEKTYaJIbHBIX CUCTEM.

6. Jlornyeckwii TOAXOX TIPU  peaTU3aIiH
MHTEJUIEKTYaJIbHBIX CUCTEM.

7. CTpyKTypHBIA TOAXOA TMpHU pean3aluu
MHTEJUIEKTYaJIbHBIX CUCTEM.

8. Moenu npecTaBlIeHUs 3HAHUH.

9. IlpencraBieHre 3HaAHUN C MCIIOJIb30BAaHUEM
MPOAYKIUM.

10.IlpencraBnenne  3HaHUW HA  OCHOBE
(hopMaTbHOM JTOTHUKH.

11.CeteBoe IIPE/ICTaBICHHUE 3HAHUH.
CeMaHTHYECKHE CETH.

12.®peiimoBoe npeCcTaBICHUE 3HAHUM.
13.ba3b1 3HaHUI.

3aueT




14.5kcnepTHBIE CHCTEMBI.

15.0600menHas CTPYKTYpHast cxema
AKCIIEPTHON CHCTEMBI.

16. MamuHHOE 00y4eHHE.

17.TlepcenTpoH U MHOTOCJIOWHBIE HEHPOHHBIC
CeTH.

18.1IpuHimMn oOy4YeHUs: «C ydurteinem» u «0e3
YUUTEIIS.

19./lenpTa-npaBWII0O U aJTOPUTM OOPATHOTO
pacrpocTpaHeHHUs OIITNOKH.
20.'mnepmapaMeTpbl HEHPOHHBIX CETEH U
QIITOPUTMBI UX ONTUMHU3AIUH.
21.T'pagviecHTHBIC  aJITOPUTMBI  OOy4YeHUS
MHOT'OCJIOMHBIX HEHPOHHBIX CETEH.

22.Cetp Xondunmaa.
23.Camoopranmsyrommecs: kaptel KoxoHena.
24.T'mybokoe 00y4yeHre HEUPOHHBIX CETeH.
25.ITloaroroBKka  AAaHHBIX I OOydYeHHS
HEHPOHHBIX CETEM.

26.CBepTOYHbIC HEUPOHHBIE CETH.
27.PexyppeHTHBIC ceTu c IyOOKUM

oOyuenueM RNN.
28. Pexyppentusie LSTM — cern.
29.0KCTpaKkTOpbI MIPU3HAKOB u 1704

UCTIOJIb30BAaHUE B PA3IUYHBIX HPUIOKECHUAX
(ResNet).

30. HeiipoceTeBbie YHKOJIEPHI U AEKOACPHI.

31. Hetliponnsle ceTu — TpaHCcHOpPMEPHI.
32.VcKycCTBEHHBIN HMHTEUIEKT B  3ajadax
NOJIEP)KKM ~ TPUHATHA ~ pEHIeHus  IpH
OKCILTyaTaIH PaZMO3JIEKTPOHHOTO
000pyaOBaHUA.

33.McKycCTBEHHBIN HMHTEUIEKT B 3ajadax
MOHUTOPHHTA COCTOSTHUS PaJNO03JIEKTPOHHOTO
000pyI0BaHUA.

34.VcKkycCTBEHHBII HMHTEJIEKT B 3ajaydax

oOHapyKeHUs " KIaccu(uKanum
n300paskeHui npu o0paboTke
BUJICOUH(DOPMAIIIH.

3apaun.

1.YcTanoBUTh mporpaMMHoe oOecreyeHue u
HEOOXOaMMBbIE OMONMMOTEKH i1  OOyYEHHs
MHOT'OCJIOMHBIX HEWPOHHBIX CETEH B Cpele
Spider.

2.YCTaHOBHUTb NPOTpaMMHOE OOEcleYeHue |
HEOOXOaMMBbIE OMONMHMOTEKH [JIsi  OOyYEHHS
rTyOOKMX HEWpOHHBIX ceTeld B cpexe Visual
Studio Community.

3.CopmupoBath puMep o0yyJaromiei,
MIPOBEPOYHOMN 51 TECTOBOM BBIOOPKH
U3MEPEHUIl  KOHTPOJMPYEMBIX IapaMeTpPOB




OoproBOro  mepeAardyMka A CO3JaHMSA
HEWPOCETEBON AUArHOCTUYECKOU MOJIEIIH.
4.CchopmupoBath npuMep TaOJIHIIBI
HEHCIIPAaBHOCTEH OOPTOBOTO NMPUEMHHUKA IS
CO3/IaHUsl HEHWPOCETEBOM JUArHOCTUYECKOM
MOJIETH.

5.ChopmupoBath npumMep TaOIHIIBI
HEUCIPABHOCTEN CHUCTEMBI 3JIEKTPOIUTAHUS
JeTaTeIbHOr0  ammapata Uil CO3/aHus
HEHUPOCETEBOU TUArHOCTUYECKON MOJIEIH.
6.00y4nTh MHOTOCJIOMHYIO HEHPOHHYIO CETh
1O 33JIaHHBIM TaOMUIAM KOHTPOJIHUPYEMBIX
apaMeTpoB 00pTOBOIO nepeaaTyuka
PELICHUI0 3aJaud KOHTPOJII TEXHUYECKOTO
COCTOSIHUS.

7.00yunTh MHOTOCIIONHYI0O HEMPOHHYIO CETh
[0 3a/laHHBIM TaOJUIAM KOHTPOJIUPYEMBIX
apaMeTpoB OOPTOBOIO NMPUEMHUKA PELICHUIO
3aJ1a4l KOHTPOJISI TEXHUYECKOT'O COCTOSTHUSI.
8.00y4nTh MHOI'OCIONHYI0 HEHpOHHYIO CETb
M0 3a/JaHHBIM TaOJIUIAM KOHTPOJIHUPYEMBIX
apaMeTpoB CHCTEMBI AJIEKTPOIIUTAHUSA
JIETaTEeJIbHOrO ammnapara peuieHUIo 3aJayu
KOHTPOJISI TEXHUUYECKOTI'O COCTOSHUS.
9.00y4nTh CBEPTOYHYIO HEWPOHHYIO CETb
pelmieHuI0o  3agaud  oOHapyxeHus ~ AM
pajMOCUTHAJIOB B IlIyMax M IOMeXax 0
3aJJaHHbIM ~ BbIOOpKaM  M300pakeHUH  HX
CHEKTPOrPaMM.

10.06yuuTh CBEpTOYHYIO HEHPOHHYIO CETh
pemieHuto  3amauu  oOHapyxkeHus UM
palMOCUTHAJIOB B IIyMax M IoMeXax Io
3aJJaHHBIM  BBIOOpPKaM  M300pakeHHH  UX
CHEKTPOTPaMM.

11.00yuuTh CBEPTOUYHYIO HEMPOHHYIO CETh
pemieHnIo  3ajauu  oOHapyxeHus ~— OM
paJMOCUTHAJIOB B IIyMax M IOMeXax [0
3aJJaHHBIM ~ BbIOOpKaM  M300paKeHHH  MX
CHEKTPOrPaMM.

12.06y4nuth CBEpTOYHYIO HEHpPOHHYIO CETh
pemieHuto  3ajauun  obHapyxeHus KAM
palMOCUTHAJIOB B IIyMax M IoMexax Io
3aJJaHHBIM  BBIOOpPKaM  M300pakeHHH  UX
CHEKTPOrPaMM.

13. OOyuuTh CBEpPTOYHYIO HEHPOHHYIO CETh
pemieHnio  3ajaun  obHapyxenus JIUM
paJMOCUTHAJIOB B IIyMax U TIOMeXax I0
3aJJaHHBIM ~ BBIOOpKaM  M300paXeHUH  HX
CHEKTPOrpaMMm

14.006y4unuth CBEpTOYHYIO HEHPOHHYIO CETh
PELICHUIO 3a/1a4n KJ1accupuKaluu
paguocurHano  AM, UM, ®M, KAM o




3aIaHHBIM ~ BBIOOpKAM  M300pOKEHHH  HX
CIEKTPOTPaMM.

15.00y4uTh CBEPTOYHYHO HEUPOHHYIO CETh
peIIeHUI0 3a7auu OOHAPYKCHHSI JIeTaTeIbHBIX

arrmaparos Ha 3aJJlaHHOH BBIOOpKE
N300paXKEeHU.

16.00y4uTh CBEPTOYHYIO HEUPOHHYIO CETh
pELIEHNIO 3a/1a4u KJaccu(ukanuu

M300paKEHUI JICTaTENBHBIX aNllapaToB Ha
3aJJaHHOUN BBIOOpKE U300pakeHH c
UCTIOJIB30BAHUEM  JKCTpPAKTOpa  IPU3HAKOB
ResNet.

17.00yuuTh CBEPTOYHYI0 HEUPOHHYIO CETh
pELICHUIO 3aJaud  OOHApY)KEHHUs 3aJaHHOTO
00BbEKTa HAa M300paKEHUHU C UCIIOIB30BaHUEM
sKcTpakTopa npuHakoB ResNet.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIII O0OYYaloUIMMHCS TPUMEHSETCS S5-0ajulbHasi MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMIICTEHIIHI, KOTopas puBecHa B Tabumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAIbHBIM HOPMATHBHBIM aKTOM
['YAIL

Tabnuna 14 —Kputepuu olieHKH ypoBHSI COPMUPOBAHHOCTH KOMIIETEHIUI

Or11eHKa KOMITETEHIUI

XapakreprucTika chopMUPOBAHHBIX KOMIIETEHIINI
5-0ayupHad mIKama P P (opmpo

OO6yuarommiics:

— TI1y0OOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHaT,

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONHUpasiCh Ha 3HAHHWS OCHOBHOW U JOMOJHUTENHHOU IUTEPATYpPHI,
«OTIIMYIHOY TECHO CBSI3BIBAET YCBOCHHBIC HAayYHBIE MOJIOKEHUS C MPAKTHYECKOU
(BAYTCHO JeSATSIILHOCTHIO HAIPABIICHHUS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMEBIC UM HJICH;

— JIeTIaeT BBIBOJIBI 1 0000IICHNUS;

— CBOOOJIHO BJIJICET CUCTEMOM ClielMaTn3uPOBAHHBIX TTOHATUH.

— MPaBUILHO BBIMOTHUT 0T 90% 10 100% TeCTOBBIX 3aaHui .

OO6yuaromuiicst:

— TBEPAO YCBOWJ IPOrPAMMHBIN MaTepHall, F[PAMOTHO U IO CYIIECTBY
W3JIaraeT ero, onupasch Ha 3HAHUSI OCHOBHOW JTIUTEPATypHI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOITIO» — YBSI3BIBAET YCBOCHHBIE 3HAHHWS C MPAKTUYECKOW JeATEITHbHOCTHIO
«3aUYTEHO) HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIE MTOJOKEHHUS;

— JIeNaeT BBIBOILI U 0000IIEHUS

— BJIQJICET CHCTEMOM CIICIIMATM3UPOBAHHBIX TIOHSITHIA.

— IpaBWIbHO BRIMOJIHMI OT 70% 10 89% TecToBBIX 3aMaHuil .

— 00y4arouuiics yCBOMJI TOJBKO OCHOBHOM MpPOTrpaMMHBIN Matepua,
[0 CYWIECTBY M3J1araeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPATypHI;

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPyJHEHHUS B TMPAKTHUECKOM NPUMEHEHUH 3HaHUUH
HaIpaBJICHHUS;

— c1a00 apryMEeHTUPYET Hay4HbIE MTOJIOKEHMSI,

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»




OI1reHKa KOMIIETEHITN

XapakTeprcTrka c(hOpMAPOBAHHBIX KOMITCTEHIIUIA
5-0aiubHas mKana PaKIep (op

— 3aTpyAHsieTcs B (OpMYIHMPOBAHUU BBIBOJOB U 0000IIECHUN;

— YaCTHYHO BJIAJICET CUCTEMON CIICIIMATU3UPOBAHHBIX TTOHITH.
o *x

— MPaBWIbHO BBIMOJIHWI OT 51% 110 69% TeCTOBBIX 3alaHUil .

— oOy4Jaronuiicss HE YCBOWJ 3HAYUTEIBHOW YacTH MPOTPAMMHOIO
Marepuaa,
— JIONYCKAeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpH
«HEYJIOBJICTBOPUTEIILHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;
«HE 3aYTEHO — UCTIBITHIBAET TPYIHOCTH B IMIPAKTUYECKOM NMTPUMEHEHNUN 3HAHUH;
— HE MOXKET apryMEHTHUPOBATh HAYYHbIE TTOJIOKEHUS;
— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.
— MPaBWJIBHO BBIOJIHWI MeHee 51% TecTOBBIX 3aMaHu .

[Tpumedanue: “TO pelIeHUIO Kaeapsl MPOIEHT MPABUIBHO BBINOJHEHHBIX TECTOBBIX 3aJaHUH MOXKET OBITh
W3MEHEH.

10.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis s9K3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ko
Ne i/m [lepeuens BompocoB (3a1a4) AJis IK3aMEHa A
WHMKATOpa
Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO
Bormpocs! (3amaun) ajis 3a4era npeacTaBieHsl B Tadauie 16.
Tab6muia 16 — Boripocs! (3amaun) m1s 3aueta / audd. 3adera
Ko
Ne /it [Tepeuens BompocoB (3a1ayu) 1yist 3adeta / nudd. 3auera A
WHMKATOpa
1 1.CocraB paanodneKTpoHHOro ob6opynoBanus aBuaruoHHbX | [1K-10.3.1
CUCTEeM W BHJBI aHATM3UPyeMoW WHOpPMAMH TIPH WX
JKCILTyaTaIuu.
2. Ilpobnemuple  BOMpoCHl  00pabOTKM M aHaim3a
M3MEpUTENbHOMN uHbOopMaIuu npu IKCIITyaTaluu

PaIHOdIEKTPOHHOTO 000PYIOBAaHUSI ABHAITMOHHBIX CUCTEM.

3. HckyccTBeHHBIM HHTEIIEKT, OCHOBHBIE OMPE/IEIICHUS.

4. Tect Trropunra.

5. OCHOBHBIE TMOAXOMABI K peaau3alui WHTEIUICKTYalbHBIX

CHCTEM.
6. Jlornuyeckuii MOaX0A NpPU pean3allid MHTEIUIEKTYyalbHbIX
CHCTEM.
7. CTpyKTypHBIiI MOJIXOJ npu peanu3anuu

WHTEIUICKTYaJIbHBIX CHCTEM.

8. Mopenu npeacTaBieHus 3HAHUH.

9. IlpencraBneHne 3HAHHUH C HCITOIE30BAHUEM PO TYKITHIA.
10.IIpencraBnenue 3HaHUN Ha OCHOBE (POPMATBHOM JIOTHKH.
11.CereBoe npezacrapnenue 3HaHuil. CeMaHTUYECKHE CETH.
12.dpeiimoBoe npeacTaBICHUE 3HAHHA.

13.ba3sI 3HaHUIA.

14.OxcnepTHBIE CUCTEMBI.

15.006001meHHast CTpYKTypHasi CXeMa SKCIEPTHON CUCTEMBI.




16. MamunHoe o0yJueHue.

17.IlepcenTpoH U MHOT'OCIOWHbBIE HEHPOHHBIE CETH.
18.1IpuHuum 00ydeHUs «C YUUTEIeM» U «0e3 yUUTes .
19./lenbTa-npaBmIo U aNTOPUTM OOPATHOTO PACIIPOCTPAHCHHS
OLLIMOKHU.

20.I'mnepnapameTpsl HEHPOHHBIX CETEH M alrOPUTMBI HX
ONTUMHU3ALIUH.

21.'paiueHTHBIE  QITOPUTMBI  OOYYEHUS MHOTOCIOWHBIX
HEUPOHHBIX CETEH.

22.Cetp Xondwumna.

23.Camoopranusymomuecs kaptel KoxoHeHa.

24.T'ny6okoe 00ydueHue HEHPOHHBIX CETEH.

25.IloaroToBKa JAHHBIX Ui 00Y4eHUSI HEHPOHHBIX CETEH.
26.CBepTOYHbIC HEHPOHHBIE CETH.

27.PexyppenTHble ceTr ¢ rinyookum ooyuennem RNN.

28. Pexyppentusie LSTM — certn.

29.OkcTpakTOopel NPU3HAKOB M HMX  HCHOJb30BaHUE B
paznuunbix npuiokenusx (ResNet).

30. HeiipocereBble 3HKOJEPHI U IEKOAEPHI.

31. Hetliponnsie ceTu — TpaHchopMeEpBHI.

32.MIcKyCcCTBEHHBI HMHTEIUIGKT B  3ajJadaX  HOJICPKKU
NPUHATHS PEIICHUs] MPHU JKCIUTyaTallud PaJHO’JIEKTPOHHOTO
000opyI0BaHUS.

33.MckycCcTBEHHBI HMHTENIEKT B 3a/JadyaX MOHHTOPHHIA
COCTOSIHUS PAAHORIIEKTPOHHOTO 000PY/IOBAHHS.
34.VlckycCcTBEHHBI HMHTEIUIEKT B 3a7adyax OOHapyXKeHHS u
Kiaccuukanum n300paKeHHH npu o0paboTke
BUJICOMH(OPMAITIH.

1.YcTaHoBUTH TpOrpaMMHOE OOecriedeHrue U HeO0OXOIMMBbIE
6ubnuoreku i 00ydeHHss MHOTOCIONHBIX HEHpPOHHBIX ceTei
B cpeze Spider.

2.YCTaHOBHUTh IpPOTpaMMHOE OOecreuyeHHe U HeoOXOIUuMble
O6ubnmorekn g oOyueHus TIyOOKMX HEHPOHHBIX CeTed B
cpene Visual Studio Community.

3.ChopmupoBarhe mpumep o0Oydyaroiiei, MNpPOBEPOYHONH U
TECTOBOW BBIOOPKM M3MEPEHHI KOHTPOJIHPYEMBIX IMapaMeTpoOB
OopTOBOrO MepefaTyvka s CO3/aHUS  HeWpoceTeBOM
JTMarHOCTHYECKOIM MOJIEIH.

4.ChopmupoBaTh  mpuMep  TaOIUIBl  HEUCIPAaBHOCTEH
OOpTOBOTO  MPUEMHMKA [UII  CO3JIaHUsl  HEHPOCETEeBOM
JMarHOCTUYECKOM MOJIEIH.

5.ChopmupoBarh npuMep TaOIHUIBI HEUCITPABHOCTEH CHCTEMBI
QJIEKTPONUTAHUS JIETATEJIbHOTO ammapara Juis  CO3JaHus
HEMPOCETEBON AMArHOCTUYECKOU MOJIEIIH.

[IK-10.Y.1

6.00y4nuTh MHOTOCIOWHYIO HEMpPOHHYIO CETh IO 3aJlaHHBIM
TabMaM  KOHTPOJUPYEMBIX  IapamMeTpoB  OOpPTOBOIO
nepelaTyvka pEIICHUI0 337adyd  KOHTPOJSA TEXHUYECKOIO
COCTOSIHUSI.

7.00y4nTh MHOTOCJIOWHYIO HEWPOHHYIO CETh M0 3aJlaHHBIM
TabJIMIIaM  KOHTPOJHPYEMBIX  MapamMeTpoB  OOPTOBOro

[1IK-10.B.1




MPUEMHHUKA PELIEHUI0 3a/Jayd KOHTPOJII TEXHUYECKOIro
COCTOSIHUSL.

8.00y4nTh MHOTOCIIONHYIO HEHPOHHYIO CETh 1O 3aJaHHBIM
TabauIam KOHTPOJIMPYEMBIX IapameTpoB CUCTEMBI
ANEKTPONUTAHUS JIETATENLHOTO ammapaTa peuleHHI0 3aJadu
KOHTPOJISI TEXHUYECKOI'O COCTOSTHUS.

9.00yuuTh CBEPTOUHYIO HEHPOHHYIO CETh PEUICHHUIO 3aJauu
oOHapyxeHHst AM paguoCUTHAIOB B IIyMax W IMOMEXax II0
3aJlaHHBIM BBIOOPKAM M300pakeHUN UX CIIEKTPOTPAMM.
10.06y4nTh CBEPTOUHYIO HEHPOHHYIO CETh PEIICHHUIO 33/J1a4H
oOHapyxenust UM paguocurHaioB B IIymMax M IOMEXax IO
3aJJaHHBIM BBIOOpKAM U300paKEHHI UX CHEKTPOTPAMM.
11.00y4uTh CBEPTOUHYIO HEHPOHHYIO CETh PEIICHHUIO 3aJ1auf
obOHapyxenuss @M paJHOCUTHAJIOB B IIyMax M IOMEXaX IO
3aJlaHHBIM BBIOOPKAM M300pakeHUN UX CIIEKTPOTPAMM.
12.00y4nTh CBEPTOYHYIO HEHPOHHYIO CETh PEIICHHUIO 3a]a4d
obHapyxenust KAM panuocurHanoB B IIymMax U MoMexax Io
3aJJaHHBIM BBEIOOPKAM U300paKEHHI UX CHEKTPOTPAMM.

13. OOyuuTh CBEPTOUHYIO HEUPOHHYIO CETh PEIICHHIO 3a/1a4l
obHapyxenust JIYM paauocurHanoB B IIymMax U MOMeXax IO
3aJJaHHBIM BBIOOPKAaM U300paKEHHUI UX CIIEKTPOTPaMM
14.00yuuTh CBEPTOUHYIO HEHPOHHYIO CETh PEIICHUIO 33J1a4d
Kiaccupukauuu paguocuruanoB AM, UM, ®M, KAM no
3aJlaHHBIM BBIOOPKAM M300pakeHUN UX CIIEKTPOTPAMM.
15.00yuuTh CBEPTOUHYI0 HEMPOHHYIO CETh PEIICHUIO 3aJaud
oOHapyXeHHsI JIeTaTeNbHbIX aNlapaToB HA 3aJlaHHOW BBHIOOpKE
M300pasKeHHIH.

16.00y4uTh CBEPTOUHYIO HEHUPOHHYIO CETh PEIICHUIO 3a/la4yd
KJ1accupUKaluu HM300pa)keHUM JIeTaTeIbHBIX allapaTroB Ha
3aJJaHHOIl ~ BBIOOpKE UM300paKeHMH C  HCHOJIb30BAHUEM
sKcTpakTopa npusHakoB ResNet.

17.06y4nTh CBEpTOUHYIO HEMPOHHYIO CETh PEIICHHIO 3a/1a41
0OHapyXeHHS 33JJaHHOTO 00BEKTa Ha N300paKEHUH C
HCIOJIb30BAHNEM IKCTPaKTOpa npru3HakoB ResNet.

Hepequb TEM JUISA BBINIOJIHCHUS KYPCOBOTO HpOGKTa/ I(prOBOfI pa6OTBI IMMPEACTaBJICHBI B

Tabnuie 17.

Tabnuua 17 — IlepeueHb TeM /1711 BBIIOJIHEHUSI KYPCOBOTO NMPOEKTa / KYpCOBOM pabOThI

HpHMepHLIﬁ NEepCUCHb TEM JIA BBIIIOJIHCHUA KYPCOBOI'O HpOCKTa/ KprOBOI\/’I

Ne i/
paboThHI
Y4eOHBIM MIaHOM HE MPEIYyCMOTPEHO
Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTeCTallid B BHJE TECTUPOBAHUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabnuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

. Koz
Ne n/mt [IpumepHbIii IepedeHb BOMPOCOB ISl TECTOB
WH/IMKaTopa
1 1.Kakue wmaremaTuuyeckue onepanuu peanausytorcss B mpocreitmem | I[1K-10.3.1

nepcentpone? I[lpounTtaiiTe TeKcT, BHIOCPUTE NPABWIHHBIA OTBET H
3aMUIIUTE apTyMEHTHI, 000CHOBBIBAIOIIIHE BHIOOP OTBETA!
a) YMHOXXEHUE, JICJICHUE;




0) cyMMUpOBaHHE,;

B) HEJIMHEHHOE MpeoOpa3oBaHME;

T') B3BEIICHHOE CYMMHUPOBaHUE M HEJIMHEHHOE MpeoOpa3oBaHHeE.

2. Kakue (QyHKIMH aKTUBAIUU HCHOIB3YIOTCS B HEHUPOHHBIX CETSIX?
[IpounTaiiTe TEKCT, BBHIOCPUTE TPABWIbHBIC BapHAHTHl OTBETA W
3aMUIIUTE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB:

a) SKCIIOHECHIMaIbHa,

0) JorucTUYECKas;

B) TUNIEPOOTMYECKUIN TaHTCHC,

T) JTUHEWHAs.

3. [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K Ka)K70i MO3HIINH,
JaHHOW B JIEBOM CTOJOIE, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIIUIO B
MPaBOM CTOJIOIIE:!

AJIroput™ CeTh
MHorocnoitHas pacnpocTpaHEeHHE
OO6yuenue YUUTENb

4. IIpounTaiiTe TEKCT U YCTAaHOBUTE M1OCIIEI0BATEIBHOCTD. 3AMUIINTE
COOTBETCTBYIOIIYIO MOCIIEIOBATEIBHOCTh OYKB CII€Ba HAIPABO:
«OHpIIECPIETY.

5. B uyem ryaBHasg OCOOEHHOCTb CBEPTOYHBIX HEHPOHHBIX CETEH OT
MHOTrocioiHbIX? IlpounTaiiTe TEKCT M 3alUIINTE Pa3BEPHYTHI
00OCHOBAHHBII OTBET.

1.Kakast BBIOOpKa JaHHBIX Ha3bIBaeTCA BaMAannoHHON? [Ipoumraiite
TEKCT, BBIOGpUTE TPABUIBHBIA OTBET M 3alUIINTE aPTyMEHTHI,
00OCHOBBIBAIOIINE BBIOOP OTBETA:

a) oOyyJaromas;

0) mpoBepoyHas;

B) TECTOBaS,

r) oOy4aroias u IpoBepoyHasl.

2. Urto takoe ayrmenrtanus? [Ipounrtaiite TeKCT, BBIOEpUTE NPaBUIIbHbIE
BapHaHTbl OTBETa W 3aIUIIMTE ApTyMEHTbI, 0OOCHOBBIBAIOLINE BHIOOD
OTBETOB:

a) yBeJIM4YeHue pazHooOpasusi BLIOOPKU JaHHBIX

0) HOpManHu3aIus JaHHBIX;

B) OalaHCHPOBKA KJIACCOB,

I') ycTpaHeHHs qucOanaHca KJ1accoB.

3. IlpounTaiiTe TEKCT U YCTAaHOBHTE COOTBETCTBHE. K Ka)10H MO3HIIHH,
JAHHOM B JIeBOM cTOJ01le, MOAOEpUTE COOTBETCTBYIOLIYIO MO3ULMIO B
IIpaBOM CTOJIOIIE:

CraTtucTudeckas Maroxuganue u Jucrepcust
Henunelinas MakcumMyM ¥ MUHUMYM
JIunelinas Henuneitnas QyHkims

4. IIpounTaiiTe TEKCT U YCTAHOBUTE MIOCJIENOBATEIBLHOCTD. 3AMNUILINTE
COOTBETCTBYIOIIYIO [IOCIIEI0BATEIBHOCTh OYKB CJI€BA HAPaBO:
«QHPOPMOUKB).

5. B uem cMsblica cTaTucTudeckon teopun BamHuka-UYepBoHeHKHCa pU
o0y4eHMH HEWpPOHHBIX ceTed M Tno4YeMy OHa He paloTaeT JuIs

[IK-10.Y.1




COBpeMEHHBIX ceTei? [IpoumTailiTe TEKCT W 3aNMIIUTE Pa3BEPHYTHINA
000CHOBaHHBII OTBET.

3 1 Kakass Oubnuoreka He wucnonb3yercs s HermocpeactsenHoro | [TK-10.B.1
oOyueHusi HEWPOHHBIX ceTed (pacueTa TpPaJUEHTOB MU OOHOBIICHUS
BECOB), a MpuMeHseTcs i Jpyrux ueneil? Ilpoumraiite TeKcr,
BbIOEpUTE  MpaBWIbHBIA  OTBET W 3alUIIMNTE  apryMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETA!

a) TensorFlow;

0) PyTorch;

B) Keras;

r) Matplotlib.

2. Ins 3amaun OMHApHOM Kiaccudukanuy (Harmpumep, craM / He CIiaMm)
Ha BBIXOJIE HEWpoceTH ucHoib3yeTcss curmomna. Kakyroo (yHKIHIO
MOTeph HYXHO HCHOJb30BaTh il o0ydenusi? IlpouuTtaiite TeKcr,
BbIOEpUTE TpaBUIbHBIC BapHaHTBl OTBETa M 3alUIINTE apryMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETOB!

a) Mean Squared Error (MSE);

6) Binary Cross-Entropy;

B) Categorical Cross-Entropy;

r) Huber Loss.

3. IlpounTaiiTe TEKCT U YCTAaHOBHTE COOTBETCTBHE. K KaKI0W MO3UIIHH,
JaHHOW B JIEBOM CTOJOIIe, MOJ0EpUTe COOTBETCTBYIONIYIO MO3UIIMIO B
IIpaBOM CTOJIOIIE:

SGD (6e3 ummysbca) Haxomnnenue nnepumn
SGD c umnynbecom YucThll TpaIMEHTHBIN CITyCK
AnantuBHas CKOPOCTh U
Adagrad A p
MOMEHTHI
Cymmupyet KBaJpaThl
Adam YMMHPY s
TpaJMeHTOB

4. IIpounTaiiTe TEKCT U YCTAHOBUTE MTOCIEA0BATEIBHOCTD. 3AIUIINTE
COOTBETCTBYIOLIYIO MIOCIIEI0BATENBHOCTh OYKB CII€BA HAIPaBO:
«eproeodeyHue».

5. B 4eMm rnmaBHas OCOOCHHOCTh HEHPOHHBIX CeTel TpaHCPOpMEpPOB?
[TpounTaiiTe TEKCT 1 3aMIINTE Pa3BEPHYTHIH 000CHOBaHHBIHN OTBET.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCHUUIUIMHE OOY4YaroUIMXCs 3a04HON (OPMBI
oOydeHus1, IpeCcTaBieHbl B Tabnuie 19.

Tabmuia 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMX MNOPSI0K U MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallui 00yJaronuxcs
I'VAIL




11. Meroaudeckue yka3zaHus Ui 00y4aoNUXCsl IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykasaHHs A7 OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajna — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
rIy0oOKoe W SCHOE Hu3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIMH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALUIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalIbHBIX Mpo0JeM AMCHMILIMHBI, METOJOB HAy4YHOTO MO3HAHUS, HOBEHIINX
JOCTYIKEHUH HaydyHOW MBICTU. B yueOHOM mpoliecce JEKIUsl BBIMOIHICT METOJOJIOTHIECKYIO,
OpPraHU3aIMOHHYI0 U MHGOpMaMoHHYI0 (QyHKIUHU. JIeKus pacKpbpiBaeT MOHATHIHBIN anmapat
KOHKPETHOU oOyacTu 3HaHUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
MOKAa3bIBAE€T B3aUMOCBS3b C APYTMMU AUCIUIUIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— IIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaTeleM;

— pa3BuTHE MNpO(EeCcCCHUOHAIBHO-IETOBBIX  KAauecTB, JIIOOBU K  MIpeaMeTy U
CaMOCTOSTEJIbHOI'O TBOPYECKOTO MBIILIJICHUSI.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tofbl;

— HAY4YUTHCSl METOAMYECKH 00pabaThiBaTh MaTepualn (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, MPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh MX B  Pa3JIMYHBIX
(bopMynupoBKax);

— TOJy4YeHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKIAThCA JEMOHCTpauuend ClaioB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCLUIUINHE.

Bo BcTynuTenpHON YacTH JIEKIMM TPENojaBaTeNib COOOMIaeT OOyJaroluuMcs TeMy
JeKIMH, OTBOJAMMOE BpeMsl, €€ 11eJb, y4eOHbIE BOIIPOCHl U PEKOMEHIOBAHHYIO JUTeparypy. Bo
BBEJICHUU OOOCHOBBIBAETCS TaKK€ aKTyaJIbHOCTb TE€MbI, YKa3blBae€TCs CBA3b JTAHHOW JIEKIIMH C
OPEIIECTBYIOIIMMU M MOCIEIYIOIUMH 3aHATUSAMM MO AUCLUIUINHE. BBeaeHue NOMMKHO OBITh
KpaTKUM U HalpaBJIeHHbIM Ha MOATOTOBKY 00YyYalOIIKXCs K BOCIIPUSATHIO MaTepuaa JeKIUH.

IIpn M3510’KEHUN OCHOBHBIX BOIIPOCOB JIEKIIMH PACCMAaTPHUBAETCS HAYYHOE COJEp)KaHUE
TE€MBbI, MPUBOJUTCS BCS CUCTEMa JI0OKA3aTEIbCTB C NPUMEHEHHUEM Hauloyiee MPOrpecCUBHBIX
METOAMYECKMX MpPUEMOB. YUeOHbIE BOIPOCHI MOTYT OBbITh pa30MThI Ha MOJ BOIPOCH U IO
KKIOMY M3 HUX CZeJlaHbl HeOOXOIMMbIE TOMETKM M KpaTKHE MOSICHEHUS,, 0COOEHHO €CIH OHU
KacaroTCsAd HAy4dHBIX IOJIO)KEHUH, ONPENEICHUH, JOKA3aTeNbCTB U METOJANYECKUX NPUEMOB HX
U3JI0KEHUS.

B 3axmounTenbHON 4acTu JaroTcs oOILue BBIBOJABI, PEKOMEHJAUU 110 MPAKTHYECKOMY
MPUMEHEHUIO MaTepHalia U 10 CaMOCTOSATEIHLHON paboTe 00yJaromuXxcsl ¢ MeJbl0 yriyOoaeHus,
pacuIMpeHust M 3aKpeIuieHus] 3HaHUM 1o JaHHOM Teme. J[oMKHO OBITH OTBEIEHO BpeMs s
OTBETOB Ha BO3MOKHBIE BOINPOCHI OOydaromuxcs 1no teme jekuuu. C Lenabio MOCIeAyIOEero
aHaliM3a U COBEPIICHCTBOBAHUS JIEKIIMI BOMPOCHI, 3a/laHHbIE 00yUYarOIIUMUCH, 1eIecO00pa3HO
3aMKChIBaTh U CUCTEMATU3UPOBATh.

Marepuai JIeKIUH T0JDKEeH U3JIaraThCsi CBOOOIHO, 0€3 UTEeHHS 110 TEKCTY UM KOHCIEKTY,
YBEPEHHO U yOeAMTENbHO, MPOCTHIM, TPAMOTHBIM M JIOXOAYUBBIM SI3bIKOM. TeMIl H3JI0KEeHUS
y4yeOHOro MaTepuayia JOJDKeH ObITh IepeMeHHbIM. [losicHeHUs, WILTIOCTpaly, MpPUMEpHI,
LUTaThl, CPAaBHEHUS U JPYTHUe€ BCIIOMOTaTENIbHBIE MaTepHalbl U3JIaralorcs oObIYHO B OBICTPOM
temne. OCHOBHbIE OIpeneseHusl, (OPMYIUPOBKH, 3aKOHbBI, TJAaBHBIC MBICIH, BBIBOJBI U
000011eHNs cenyeT BBIIEIATh 3aMEUICHHBIM TEMIIOM pe4M, aKUEHTHPYs Ha HUX BHUMaHUE
oOyyaromuxcst. TeKCT MM KOHCHEKT JIeKIMM PEKOMEHJYeTCsl HCIOJIb30BaTh TOJNBKO IS




KOHTPOJIA MOCJICAOBATCIIBHOCTH HM3JIOKCHUSA MaTCpuajia. TeMn dreHus JEKIUU npenoaaBaTeiib
JOJIDKEH BBI6I/IpaTI> C YUETOM COACPIKAHUSA HU3J1aracMoro Marcpuaiia, a TakKe nmoAroToBJICHHOCTU
O6yanOH.[I/IXCH K ¢€ro YCBOCHHUIO. B xome nekuuu npenoaaBareyib  AO0JIKCH ITOCTOSHHO
noAACPKUBATh KOHTAKT C ay,[[HTopHeﬁ u Y6C)I(,Z[3TBCH B TIIOHMMAaHUMU W BOCIIPHATHU
06yanOH.[I/IMI/ICSI H3JjlaracMoro mMmarcpuajia.

11.2 Metoaudeckne ykazaHusi s OOydYalOMUXCS MO MPOXOXKICHHIO MPAKTHUECKUX

3aHATHI

[IpakTudeckoe 3aHATHE SIBISICTCS OJHOW W3 OCHOBHBIX (JOPM OpraHH3aIiy y4eOHOTO
mpolecca, 3aKII0Yaronasicsl B BHITOJHEHUN 00yUYaIOLUMUCS OJI PyKOBOJCTBOM MPEO1aBaTeNs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IEJIbI0 YCBOCHUS HAyYHO-TEOPETUYECKUX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH EATEIbHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS I 00YYAIOIIETrOCs SIBISICTCS IPUBUTHE 00YJatOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU NEATEIHHOCTH 110 U3y4aeMOM TUCIUILINHE.

[TnanupyemMble pe3yiabTaThl IPYU OCBOSHUU 00YUYAIOUIMMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKperuvieHue, yriayOJleHue, pacliupeHHe M JAeTajlu3alus 3HAHUW TpU PelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIILUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHHEC HOBBIMH METOJAaMH W METOJUKAaMU HW3YYCHHS KOHKPETHOH y4eOHOM
JICITUTIIAHBI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHU S 33/1aHUN;

— ofecrnieueHue palMOHAIBLHOIO COYETAaHUsl KOJUIEKTUBHOM M MHAMBHAYyaJbHON QopM
00y4eHwusI.

TpeboBaHus K MPOBEACHUIO MPAKTUYCCKUX 3aHITUN

HakanyHe TpakTHYeCKOTrO 3aHSATHS IMPENOJABATEII0 HEOOXOJUMO JIMYHO YOCIUThCS B
TOTOBHOCTU Y4YEOHBIX MECT, pPabOTOCMOCOOHOCTH BBIYUCIUTEIBHOW TEXHUKM U HAITUYUU
TpeOyeMOoro MporpaMMHOT0 00ECTICUECHHUS.

Ilepen HavamoM MPaKTUYECKOTO 3aHIATHUS TMPENOJaBaTeNb JOKEH HAlOMHHTH
oOydJarouMcs 0 Mepax 0e30macHOCTH (MPETOCTOPOKHOCTH) MPU paboTe C BBIYUCIUTEIBHON
TEXHHUKOM, a TaK)Ke YSCHUTh TOTOBHOCTh OOYYAIOIIUXCS K MPAKTUYECKOMY 3aHITHIO METOJOM
YCTHOTO OIPOCA UITM METOJI0M MTUCHMEHHOTO OTpoca.

B nauane 3aHsATHs mpemnojaBaTeNb JO0JDKEH JOBECTU TeMy 3aHaATus. [locie oObsBieHus
TEMBbI, BO BBOJHOH YacTH OOOCHOBAaTh €€ aKTyaJIbHOCTh, C(HOPMYIHPOBATH IICNIb 3aHITHS WU
BOMPOCHI, HEOOXOUMbBIE IJI JOCTHKEHHS I1eNu. B pekoMeHIOBaHHOUN JIHTEpaType BHIACTUTH
CTPaHUIIBI, COJEpPKaHWE KOTOPBIX OTHOCHUTCA K TeMme 3aHsIThs. HanmoMHHTE O TOpsIKe
BBITIOJTHEHUS paOOTHI.

B xone 3aHsTHS TperogaBareNb JIOJDKEH OCYIISCTBIATH KOHTPOJb W OKa3bIBaTh
HEOOXOUMYI0 METOJMYECKYI0 TOMOIIh KaKIOMY OOYyYaromeMmycsi, OCYIIECTBIATH OOMEH
OTTBITOM ITO BBIITOJTHEHHUIO OTICIBHBIX 3TAIMOB MPAKTUYSCKOTO 3aIaHUSI MEX Ty 00yJaroUMHUCS.

B 3aknroueHun 3aHSTHS MPENOJABATENb JOJKEH MOJBECTH WTOT, BBIICTUTH JIYUIINX
00yJarOImUXCcsl 1O pe3yjbTaTaM TPOBEACHHUS JIAHHOTO TMPAKTUYSCKOTO 3aHATHS M OICHUTH
Ka)KI0ro 00YyJaroIIerocs ¢ BEICTABIEHUEM OIEHKH.

11.3. Meroauueckre yKkazaHusi Ui OOy4aroIIMXCs IO BBINOJHEHHIO J1TAOOpaTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpPAaTOPHBIX paboT OOy4aromMiCs JOJDKEH YIIyOuTbh U
3aKpEeNUTh 3HAHWS, MPAKTHUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOAMKOH W TEXHHKON
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(UKAMOHHONW XapaKTEPUCTHKONW 0O0ydarolierocs.
BrimonHenne mabopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.



BrimonHenue 1abopaTopHBIX padOT 0OydyaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThiO
W3yYeHHs] TUCIHIUIMHBI, OINpeNeIsieMOi yYeOHBIM IIJJAHOM, W OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIIUM PEIICHUE CIIETYIONUX OCHOBHBIX 334 00y4aromerocs:

— TMNpUOOpETCHHWE HAaBBIKOB WCCICIOBAaHHS TPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;

— 3aKpeIUICHHE, Pa3BUTHE W JICTAIM3ALUS TCOPETHUECKUX 3HAHHWH, MOJYYCHHBIX Ha
JCKITHSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ananue U TpeOOBaHMS K TPOBEJICHUIO JIAOOPATOPHBIX PaboT

3amHue kK jaboparopHbIM paboTaMm BBIIAET MpernojaaBareib. Kaxaplii oOydarommiics
nojydaeT 3ajaHue 1o JabopaTopHON paboTe, B KOTOPOM OOO3Ha4YeHAa TemMa | IIelb
UCCIICIOBAaHMS, TOPSAOK BBIOJNHEHUS 3aJaHUs W HUCXOJIHBIC JaHHBIE Ui KaXIOTO
oOywaromierocsi 1o BapuaHTam. I[lo pe3yiabrataM BBIOJHEHHs J1A0OPAaTOPHBIX paboT
oOyyaromuiicss pOpMHUPYET OTUET.

Crtpykrypa u hopma oTueTa 0 1abopaTopHOM paboTe

Bce nHeoOxomumple TpeOoBaHHMS W (QOPMBI OTYETOB MO J1a0OPATOPHBIM paboTam
pa3Mertensl Ha ctpanuiie: https://guap.ru/regdocs/ docs/uch.

TpeboBanus k 0opopMIICHHIO OTYETA O JTaOOPAaTOPHOHU paboTe

Bce neobxooumvie mpebosanus u gopmelr omuemos no 1abOpamopHviM pabomam
pasmewenvl Ha cmpanuye: https://guap.ru/regdocs/ docs/uch.

11.4. Metoanueckue yKa3zaHUs JUIsl 0OYJalOUIMXCs 10 MPOXOXKICHUIO CaMOCTOSITEIbHON
paboThI

B Xoje BBITIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUAIONIHIICS BBIOIHSIET PaboTy 1Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a04HOi (opMe 0OydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboOThl, y oOydwarorierocs (GopMupyercs
1enecoo0pa3sHoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
¥ HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHHUI, 00ECHeurnBaeT BBICOKUI
YpPOBEHb YCIEBAEMOCTH B TEepUOJ OOYYECHHS, IOMOTAaeT IMOJYYUTh HABBIKA TOBBIIICHUS
npohecCHOHALHOTO YPOBHSL.

MeroaudueckuMu ~ MaTepualiaMy, — HANpPaBJSIIONIMMU ~ CaMOCTOATENbHYI0  paboTy
00y4aromuXxcsl, SBISIOTCA:

—  y4eOHO-METOIMYECKHI MaTepuall 1o AUCIHUILIUHE;

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX padoT (sl 00ydarOIIMXCs
10 3a04HOU (hopme 0OyueHus).

11.5. Meroauueckue yKazaHus Uil OOy4aromuxcs IO TPOXOXKACHUIO TEKYIIEero
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeNIbI0 OLIEHMBAHUS XO/a OCBOCHHUS
JTUCIUTUIAHBI.

11.6. Metoauueckne yKa3aHUs I OOYYAIOIIUXCS IO TPOXOXICHUIO MPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTrounast ~ aTTecTamusi  OOy4alOmIUXCS  TMPEAYyCMaTpuUBaeT  OICEHUBAHHUE
MPOMEXKYTOUHBIX U OKOHYATEIbHBIX pPE3yJIbTaTOB OOYYEeHHs] MO AUCHUIUIMHE. B pamkax
paccMaTpuBaeMOl MTUCIUIUIMHBI TPOMEXKYTOUHAS aTTECTAIlMs TIPOBOJUTCS B BHJIE 3a4eTa. 3adeT



— 970 (opMa OLEHKM 3HAHWH, MOJIYYEHHBIX OOy4YarOIIMMCS B XOJ€ H3YyUeHHs y4eOHOM
JUCIUIUIMHBL B LEJIOM WM TPOMEXKYTOUHas (M0 OKOHYAHWU CEMECTpa) OIEHKa 3HaHUMN
0o0yyaromuMcs 10 OTJENbHBIM pa3fieliaM TUCLUIUIMHBI C aTTECTAlMOHHOM OLICHKOW «3aYTEHO»
Wi «He 3a4TeHo». KoHTponb KkauecTBa OOydYeHHs BBINOJIHSAETCS C MOMOMIIBIO JBYX
TEOPETUYECKUX BOIIPOCOB U OJIHOTO 3aJjaHMsI IPAKTUYECKOW HAIIPABJIEHHOCTH.

3HaHUs 00yJaroOUUXCs MO pe3ybTaTaM 3a4eTa OIEHUBAIOTCA Ha "oTiauuyHO", "Xopomo",
"y0oBIeTBOPUTENBHO" WU "Hey0BAETBOpUTENBHO" . [Ipr 3TOM HUTOrOBasi OIIEHKA ONpPEEIISIeTCS
KaK cpeaHee apu(PMeThyecKkoe IMOJIyYeHHBIX OLIGHOK 3a OTBEThl Ha OTJENIbHBIC 3a/laHusl.
[TosryueHHBIE OLIEHKH MOTYT OBbITh UCIIOJIb30BaHBbI /ISl ONpEeIeHHs KonndyecTBa 6amios no 100
OaJIbHOM ITKAJIe MOTYJIbHO-PEUTHHTOBOW CHCTEMBI.



JIuct BHeceHUs: U3BMEHEHUH B pabouyio MporpaMmy AUCHHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




