MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadempa Ne 2

YTBEPXJIAIO
PyxoBoauTens 00pa3oBaTebHON IPOTrPaMMBI

JIOII.,K.T.H.,JTOII.

(1OIDKHOCTB, Y. CTENEHb, 3BaHUE)

B.A. I'ajannna

(MHHUIHAIB, (HaMHITIS)

P e
(TrozmmCE)

«09» 02 2026 T

PABOYASA [TPOTPAMMA JJUCHUITJIMHBI

«MeTOI[LI MaIllMHHOTI'O O6y‘{eHI/I$I))
(HanmeHoBaHWe JUCIUILINHEI)

Kon nampaBienust moarotroBku/

09.03.03
CIEAIBHOCTH

HanmenoBanmne HaIlTpaBJICHUA
HO,I[FOTOBKI/I/ CIICIUaJIbHOCTH

[Tpuknannas nHGOpMaTHKa

HaumeHnoBaHnue HampaBiieHHOCTH/

[TpuknaaHas MHGOPMATHKA U TPOrPaMMHUPOBAHUE

crieUaIn3aliu
dopma 00yueHus ouHas
l'on nmpuema 2026

Cankr-IletepOypr— 2026




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[Iporpammy cocraBui (a)

npod., a1.d.-M.H., JOIL. : A.A. MakapoB

(OKHOCTB, Y. CTETICHB, 3BaHHE) (moamucsk, nara) (MHUIMATEL, (aMIIIHs)

[Iporpamma ono6pena Ha 3acenanuu Kadenpnr Ne 2

«06» despans 2026 r, mporoxon Ne 7/25-26

3aBenytonuii kageapoit Ne 2

1.¢.-M.H.,ipod. B.I'. ®apadonon

(y4. cTenieHb, 3BaHUE) (moanwuck, gara) (MHMLKANTBI, (haMuITHs)

3amecturens nupektopa uHctutyTa GIITU o metoauveckoii padbote

V9
JOII.,K.T.H.,JOII. y // H.1O. Edpemon

(IOIDKHOCTBD, Y. CTCIICHb, 3BaHHUE) (n'()'ﬁm/ICL, JiaTa) (MHMLKANTBI, (haMuITHs)



AHHOTaNINA

JucuummuHa «MeToapl MAaIIMHHOTO 00YYEeHHS» BXOJIUT B 00pa30BaTeIbHYIO MPOTpaMMy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuaTa IO HAMpPaBJICHUIO MOJITOTOBKH/
cnenuanbHoctd  09.03.03  «Ilpuxnagnas wuHpoOpMaTHKa» HAMPaBICHHOCTH/CIICIUATU3AIIH
«[Ipuknagnas uHpOpMATHKAa W OporpamMmmupoBaHue». JlucuurumHa peanusyercs kKadeapoi
«Ne2y.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

IIK-1 «CnocobeH BBIIOTHATH COOpP, CHUCTEMATH3AIMIO, BBISIBICHHUE B3aWMOCBSI3CH U
JIOKYMEHTHPOBaHUE TPEOOBaHHM K KOMIIBIOTEPHOMY IIPOIPaMMHOMY OOECIICUEHUIO»

Conepxkanuve TUCHUILIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C BBEJACHHEM B
MCKYCCTBEHHBIN MHTEIUIEKT U MalIMHHOE O0y4YeHue.

[IpenogaBanne AUCHUILIMHBI MPEAyCMATPUBACT CIEAyIONIHe (OPMbI OpPTaHU3AINH
y4eOHOro Mpoliecca: JEeKIUH, J1abopaTopHble paboThl, caMOCTOsITeNbHAs paboTa 00yJaromerocs.

[IporpamMmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs arTecTaus B popme 3auera (8 cemectp).

OO6miast TpyA0€MKOCTh OCBOEHUS JUCIHUIUIMHBI COCTABISET 2 3a4€THBIX €IUHUIIBI, 72
Jaca.

SA3bIK 00yUYeHHUS 110 AUCHHUIUINHE «PYCCKUU »



1. TlepedyeHb muaHUPYEMBIX pe3yIbTaTOB O0OYyUEHHUS MO TUCIUIUINHE

1.1. enu npenogaBaHus TACHUILTAHBI
dbopMUpOBaHHE CHCTEMbI MOHSATHI, 3HAHWW, YMEHHIl M HaBBIKOB B 0O0JAacCTH MAalIMHHOIO
00yueHusl.

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (opMupyemMord  ydaCTHUKaAMH
00pa3oBaTesbHBIX OTHOIIEHUM, 00pa30BaTeIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUsl (l1ajee —
OI1 BO).

1.3. Tlepeudenpb MIaHUPYEMBIX PE3YyJIbTATOB O0YUYEHUS M0 JUCHUILIIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMH WM WX YacTaMU. KoMIeTeHIIMy U MHAMKATOPhI X JOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymma) Konn Kon n nanmMeHoBaHune UHIMKATOPA JOCTUKEHUS
HaNMEHOBaHUE
KOMIIETEHI[NHA KOMIIETEHIIUN
KOMIIETEHIIUNA
I1K-1 Criocoben
BBIITOJIHATE €00 .
P, [1K-1.3.2 3HaTh METO/1bI IPUHATHUS PELICHUH C
CHUCTEMATHU3ALIUIO,
UCIIOJIb30BaHUEM HCKYCCTBEHHOTO MHTEIUIEKTA
BBLISIBIICHHUE
. I1K-1.B.2 BnageTs HaBBIKaMu (OpMaTH3aun
[Ipodeccuonaiibubie | B3aUMOCBSI3EN U .
OTMCaHUs IPEAMETHONU 00JIACTH U TTOCTPOSHUS
KOMIIETEHIIUH JIOKYMEHTHUPOBaHUE o
. KOMITBIOTEPHOM MOJICJIH B TOM YHCJIE C
TpebOBaHUH K
UCIIOJIb30BaHUEM METOOB UCKYCCTBEHHOTO
KOMITBIOTEPHOMY
MHTEJUIEKTA
MIPOrpaMMHOMY
obecrneyeHnIo

2. Mecrto nucuuniunsl B cTpykrype Ol
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
IIPYU U3YUYEHHUH CIEAYIOUINX AUCIUTLINH:
— « Hudopmarukay.
3HaHMs, TOJyYEHHBbIE NPU U3YUYEHHWU MaTepuana JaHHOW AHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUEHUH IPYTHX AVCLMILINH:
— « HeiipoHHble ceTu U rirybokoe o0yueHHe».

3. O0beM U TPYAOEMKOCTh AUCIUIITUHBI
Jlanable 00 o0meM o0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4e€OHOM
paboThI 1O TUCIUIIMHE (M paclpeielieHue 3TOH TPyA0EMKOCTH TI0 ceMecTpaM) MpeACTaBICHbI B
Tabmuue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIIITMHbI

TpynoemMKocTs 1o
Bun yuebHoli paboThI Bcero ceMecTpam
Ne8
1 2 3

Oowan mpyooemKocmep oucCyunIunbl, 272 2/ 72
3E/ (4ac)
H3 Hux uacoe npakmuueckou no020moeKu 10 10
Ayoumopnuie 3ausamus, BCETO 4yac. 20 20
B TOM YHCJIE!

nexmu (JI), (gac) 10 10

npakTuyeckue/cemunapckue  3aastus  (113),




(dac)

nabopaTtopHbie paboTs (JIP), (uac) 10 10

KypcoBo# npoekT (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac) 52 52

Buo npomexcymounoit ammecmayuu: 3ayer,
mudd. 3ager, sx3amen (3auet, Audd. 3a4, Ik3.)

3auer, 3auer,

4. ConepxaHue TUCIUTIIINHBI

4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCHUILIMHEI IO pa3jeiaM 1 BUAaM 3aHATHH.
Pa3nenbl, TeMbl AUCHUILIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uLe 3.

Tabnuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI H(e;(ilam H(?Iéccf) (311312) I%}ﬁf)l) CP (gac)
Cemectp 8

Paznen 1. Beenenne B MammmHHOE 00y4eHHE. DTarbl 2 2 12

pelleHHs 33124 MAIIMHHOTO 00YYCHMSI.

Paznen 2. O0yueHHE C yIUTEIIEM. 4 4 20

Pasnen 3. O0yuenue 6e3 yuurens. O0yueHue ¢ 4 4 20

MOJIKPEIIICHUEM.

Hroro B cemectpe: 10 10 52
Uroro 10 0 10 0 52

[TpakTnueckas

IMoATOTOBKA  3aKJIIOYacTCA B  HCHOCPCACTBECHHOM  BBIIIOJIHCHHUU

o0y4JallmMMHUCS  OINpENeJeHHBbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;yuiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSITHI.
Copep:xanue pa3felioB ¥ TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep paznena

HasBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

HCJ'II/I MAaIIuHHOT O O6y‘lCHI/I$I. 38.)13.‘-11/1, pemacMbIC METOJaMU
MAlIMHHOT'O O6yLIeHI/I$I. I/IH)IyKI_II/IH B MallUHHOM 06yLIeHI/II/I.
Hp06neMa MOPOKACHUA THUIIOTES. KpI/ITepI/II/I KadeCTBa O6y‘leHI/I${.
HOJIFOTOBKa HUCXOOHBIX JAaHHBIX IJIA 06yquHs[.

dopmaiibHasi IOCTaHOBKA 33J]a4l O0YUYEHHUS C YUUTEIIEM.
HcxoaHble 1aHHbIE JUIs1 O0YUYEHUS C YUUTETIEM.
Amnmnpoxcumanus pynkuuid. Knaccudukanus. Ananus
BpEMEHHBIX psoB. Pamxuposanue. [Ipo6iieMbl MalImHHOTO
00yUYEeHHS C YUUTEIIEM.

[TocranoBka 3amaun 00y4denus 6e3 yuurens. Kinacrep-anamums.
Knacrepuzanuus k-cpeaaumu. CaMoopraHu3yromuecs: KapThl
Koxonena. [Touck accoumanuii B ganabix. @opManbHas MOAETb
00yuenus ¢ moakperieaneM. Q-ooyuenne. MapKoBCKuit
nporiecc NpuHATHs pemeHui. [Ipumenenne oOydeHus ¢
MOAKPETICHUEM.




4.3. TlpakTtuueckue (CEeMHUHAPCKHUE) 3aHATHUS

Tembl MpakTUYECKUX 3aHATHIA U X TPYJOEMKOCTh PUBEACHBI B TaOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHsI U UX TPYI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPyaO0eMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAI (gac) IMOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHBIM IIJIAHOM HE TPETyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tewmbl 1a00OpaTOPHBIX 3aHATUN U UX TPYAOEMKOCTb IPUBEICHBI B TabIuIIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux Ne
11\5(1_)1 HaunmeHnoBaHue 1a00paTOpHBIX padOT TPYI[E)I:);V(I:I;OCTB, Hlf 2;;?::;5? I;;fgf;r?
(gac) JIMHBI
Cemectp 8
1 | Coop, mMOArOoTOBKA, BU3yaIH3alUsl JAHHBIX. 4 3 1
OObHapysxeHue JTOrH4ecKuX 3aKOHOMEPHOCTEN
W aHaAJIN3 JAHHBIX.
2 | [lpumeHeHHEe HCKYCCTBEHHBIX HEHPOHHBIX 4 5 2
ceTeil nns pelieHus 3aJad  MallMHHOTO
o0y4eHus.
3 | Knactepusauus Ha ocHOBe MeToa k cpeHux. 2 2 3
Bcero 10 10

4.5. BrInonHeHne KypcoBOro nNpoekTa/ KypcoBoil paboThl

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroLUIXCs
Bunbl camocTosiTenbHON paboThI U €€ TPYJO0EMKOCTh IPUBEIEHBI B Ta0uLe 7.

Tabmuna 7 — Buabsl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3y4yeHne TeopeTHUECKOro MaTepuana
20 20
quciuminiel (TO)
[TonroroBka K TeKyIieMy KOHTPOJIIO 15 15
ycneBaemoctu (TKVY)
IToaroroBka K MpoOMeXyTOYHOMU 17 17
atrectrauuu (ITA)
Bceero: 52 52




5. IlepedyeHnb yueOHO-METOUUECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIKXCS [0 JUCIUIUTHHE (MOJLYJIIIO)
Y4eOHO-METOIUYECKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIONIMXCSl yKa3aHbl B

IL.I. pa3aesnos 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp Me4YaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

Konuuecmeso
IK3EMIIIAPOB 8
lucpp/ bubnuoepagpuueckas ccvinka Oubnuomere
URL aopec (kpome
9IeKMPOHHBIX
IK3EMIIIPOB)
URL adpec Haumenosanue snexmponnozo yuebno2o
us30anus
https://e.lanbook.com/book/51 | MamuHHOE 00y4YeHHE : METOANYECKHE YKA3aHUS
8045 / cocraButenb M. A. AaapuanoB. — Bomorna :
Bol'V, 2023. — 33 c.
Peoxxcum oocmyna: ona
A8MopU306aHHbIX
noJv308amenetl.
https://e.lanbook.com/book/50 | Murskos, E. C. McKkycCTBEHHBI HWHTEIIEKT U
7451 MalIMHHOE O0yueHue : y4yeOHoe mocolue i
By30B / E. C. Murskos, A. I'. [lIlmeneBa, A. W.
Pesxxcum oocmyna: ona Jlagpioue. — 2-e wu3p., crep. — CaHKT-
aA8MopU308aHHBIX [TerepOypr : Jlanb, 2026. — 252 c.
noJv306amenetl.
https://e.lanbook.com/book/51 | bananoB, A. H. MamunHoe o0yuyeHue u
3580 UCKYCCTBEHHBII MHTEIUIEKT : yyeOHoe mocolue
n1st By30B / A. H. bananos. — 3-e u3g., crep. —
Peotcum oocmyna: ona Cankr-IlerepOypr : Jlans, 2026. — 172 c.
aA8MopU306aHHbIX
noJv306amenetl.
7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[lepeuenn DIIEKTPOHHBIX 00pa3oBaTEeIbHBIX pecypcos UHPOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCIMILIMHBI

npuBe/ieH B Tabymie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpPa30BATEIbHBIX PECYpPCcOB HHGPOPMAIMOHHO-

TEJIEKOMMYHUKAIMOHHOU ceTh «HTepHEeT»

URL anpec HanmMeHnoBanue

https://pro.guap.ru/ DOneMEeHTBI 3JIEKTPOHHOTO Kypca ( METOAUWYECKHe yKa3aHHs K
BHITIOJTHEHUIO ~ JIAOOPATOPHBIX M KypcoBOW  paboT) 10
JUCLUIUINHE pa3sMeleHbl BHYTpH 6)5(0]® I'VAII

«MHTerpupoBanHas cpena 00y4eHHUs»

8. IlepevueHr nHMOOPMAITMOHHBIX TEXHOJIOTHUI
8.1. Ilepeuenp mporpaMMHOro OOECIEUCHHSI, HCIOJB3YyEeMOro IMpPH OCYIIECTBICHUU
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUITIIHHE.



https://e.lanbook.com/book/518045
https://e.lanbook.com/book/518045
https://e.lanbook.com/book/507451
https://e.lanbook.com/book/507451
https://e.lanbook.com/book/513580
https://e.lanbook.com/book/513580
https://pro.guap.ru/

[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOeCTIEYeHHS TIpeIcTaBiieH B Tabuie 10.

Tabmuna 10— [lepeueHs nporpaMMHOT0 00€CTICUCHHUS

Ne /1 HaumenoBanue

1. Microsoft Windows 10 (morosop I'VAII Nel303-3 ot 30.12.2019, undopmarus o
JIMIICH3UH TPEJICTaBlIeHa 1Mo cchlake https://guap.ru/it/system/iso/po)

2. Microsoft Office 2019 (moroBop I'YAIT Ne278 or 18.06.2020, mubopmanus o
JIMIICH3UH TPEJICTaBlICHa IO cChLIKe https://guap.ru/it/system/iso/po)

3. Mathcad - (moroBop I'VAII, undopmanust o TUIIEH3UN TPEICTABICHA MO CCHLIKE
https://guap.ru/it/system/iso/po)

4. MathWorks MATLAB (morosop I'YAII, nuadopmanius o TUIEH3UN MTPEACTABICHA 110
cceuike https://guap.ru/it/system/iso/po)

5. | UuTerpupoBannas cpena nporpammupoBanus Visual Studio Community (cBoboanoe
HCIO0JIb30BaHUE 0€3 OrpaHUYEHHUH B JII000M OpraHu3aliy IS aKaJeMHUECKUX

UCCIIEIOBaHMM; 00yUeHUs B Ay JUTOPUSIX)

8.2. Ilepeuenp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pH
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHbp WCMONB3YeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabmuua 11— IlepedyeHb HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM
Ne /mt HaumenoBanue

SHGKTpOHHHe OuOIMOTEYHEIE PECYPChI U CUCTEMBL

1 DOnekTpoHHbIH Katajor oubnuotexu ['YAII ¢ goctymnom k 6a3e MoTHOTEKCTOBBIX
u3nanui (https://lib.guap.ru.), 70CcTyn Yepe3 JIMYHBINA KAOWHET YATATEIS
oubmmotexku I'YAIL

2 Hayunas snexkrponnas 6ubnuoreka «eLIBRARY» (https://elibrary.ru/), noctyn
yepe3 TNYHbIN kabuHeT untarens oudnuoreku ['Y AT, a takxke mo [P -ampecam
['YAII

3 OBC «JIanb» (https://e.lanbook.com/), mocTym yepe3 IMUHBIN KaOMHET YATATEIS

oubnuotexu I'YAII, a Taxxe no IP -agpecam I'VAII

4 9bC Koncopruyma aspokocmuueckux By30B Poccun (http://elsau.ru/ suai), qoctyn
no [P-anpecam I'VAII

5 OBC Znanium (https://znanium.ru/), KOCTyn yepe3 TUYHBIA KaOUHET YuTaTeNs OHO-

mnoreku 'Y ATL a taxke no IP -agpecam ['VAIIL

6 oOpa3zoBartenbas miarhopma «tOpaiit» (https://urait.ru/), ZOCTYI Yepe3 TUUHBIHA
kabunet yurarens oubmuorexu 'Y All, a takke no IP -agpecam I'VAIIL

7 Hayunas snexrponnas 6ubnmnoteka «KubepJlennnkay (https://cyberleninka.ru/),
CBOOOIHBIN JJOCTYTI

WupopmaninoHHbIe ¥ CIPABOYHO-ITPABOBBIE CUCTEMBI

1 "KoncynpranT [Imroc" (www.consultant.ru) ceteBasi Bepcus A1t 00pa3oBaTeIbHbIX
opranuzauui, noctyn no IP -agpecam I'VAII

9. MarepuanbHO-TeXHUYECKas O6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCIUIIINHE, TPeACTaBiIeH B Tabmue]2.

Tabmuna 12 — CoctaB MaTepuallbHO-TEXHUYECKOH 0a3bl



https://guap.ru/it/system/iso/po
https://guap.ru/it/system/iso/po
https://guap.ru/it/system/iso/po
https://guap.ru/it/system/iso/po
https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
http://elsau.ru/
https://znanium.com/
https://znanium.ru/
https://urait.ru/
https://urait.ru/
https://cyberleninka.ru/
http://www.consultant.ru/

Ne HaunmenoBanue COCTaBHOU yactu | HOMep ayauropuu

/0 | MarepuanbHO-TEXHUYECKON 0a3bl (IpH HEOBXOAMMOCTH)
1 VYyeOHast ayIuTOpus AJIs 3aHATUHN JIEKIIMOHHOTO TUIIA.
MynbsTUMeauiiHas JEKIIMOHHAsI ayJIUTOPHUS:

Cneuunanu3upoBaHHasi ~ MeOelib;,  TEXHUYECKHE  CpPEelICTBa
oOydeHus, cCIOyXamme JUisl  MPEACTaBICHUS  y4eOHOM
nHpopManun OOJBIIION ayIUTOPUH; nabop | yix.I'acremro, 15
JIEMOHCTPAIIMOHHOTO o0opytoBaHUS (MaTepakTUBHBIN
MYyJIbTUCEHCOPHBIM  JUCIJIEM  HA  IIEPEKaTHOM  CTOMKE
FocusTouch lnaronans 70" — 1 mr., [I9BM — 1 mrt.);

ObecnieueH JOCTYn B 9JIEKTPOHHYIO  HH(DOPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny I'VAII o JIOKQJIbHOM
BBIYMCIIMTEIBHON CETH

2 YyeOHast ayniuTopus sl IPaKTHUECKUX, JTa00paTOPHBIX padoT,
CaMOCTOATEIILHON paboThl, JUTS IPYIIIOBBIX u
WHJMBUIyalbHBIX KOHCYJbTALUMUW, JJI TEKYIIEro KOHTPOJ U
NPOMEXYTOUYHOH artTectamuu. CrenuanusupoBaHHas Mmebens; | Y. 'acremo, 15
naboparopuoe  obopymosanue: IIOBM - 18 wr, | 99 g
OOBEIMHCHHBIX B JIOKAJHHYI BBIYHCIUTEIBHYIO CETh C
BBIXOJIOM B BeIUuUCIUTENbHYIO ceTh ['YAIl u UHTepHeT; cepBep
PostgreSQL;

skpan ScreenMedia GoldView 183*244 MW HacTeHHBII;
cruurrep Kramer VP-200K (c 610k0M nUTaHus)

[TomemieHue Ans CaMOCTOSTENBbHOM pabOThl OOyYArOIIUXCS -
Uuranpaeii 3anm OuOmumorekun ['YAIIL: crnenumanusupoBaHHas
Me0enb; epcoHaNbHBIE KOMIBbIOTEpPHI — 10 miT.,

obecriedeH  JOCTYHm B DJJEKTPOHHYI  HH(OpMAIMOHHO-
obpasoBatenbHyro  cpexry ~ I'YAIl  nmo  nokansnoit | Y. I'acremno, 15
BBIYMCIIUTENILHOW ceTH W Touke aoctyna WiFi, a Takxke k
ANEKTPOHHO-OMOIMOTEYHBIM cHcTeMaM, pedepaTuBHON 0aze
JaHHbIX Scopus; konupoBaibHbIi annapar Kyocera KM2035.

10. OueHouHble cpeACTBa ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAlUN
10.1. CocTtaB OLEHOYHBIX CPEICTBIAJS MPOBEACHUS MPOMEKYTOUHOM aTTECTalluu
00yyJaronuxcs mo TUCIUILTMHE TTPUBEIeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUSI POMEKYTOYHON aTTeCcTalluu

Bug npoMeXKyTOYHOM aTrTecTauu ITepedeHb OIIEHOYHBIX CPEJICTB
Crnncok BOnpocoB;
3auer TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEPUEB OIEHKH YypOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMITETCHIIMN O00yYaronuMucs TPUMEHSETCs S-0ayuibHasi MIKajga OIEeHKH CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amapHass  mKaja  MOJYJIBHO-PEHTHHTOBOM  CHCTEMbl  YHHMBEPCHUTETa,  IpaBHIIa
HUCIIOJIBb30BaHUA KOTOpOI\/JI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
'VAIL




Ta6mmma 14 —Kpurepun orieHkn ypoBHs chOPMHUPOBAHHOCTH KOMITETEHIIUN

OI11eHKa KOMITETEHIUN

5-0ayuIpHas IIKaJIa

XapakTtepucTuka chopMUPOBAHHBIX KOMIIETEHIUIA

COTIIMYHO»
GavTCHO»

OOyuarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIA MaTepra;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €TI0 U3J1araer;

— ONMUPAsICh HAa 3HAHWUS OCHOBHOM W JIONMOJIHUTEIBHOW JIUTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIC HAYYHbBIC MOJOXKEHHUS C MPaKTUYECKOU
JeATEILHOCTHIO HAIIPaBJICHUS;

— yMesi0 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIUaTH3UPOBAHHBIX TTOHSTHH.

— npaBmIbHO BeIIOJHUI OT 90% 10 100% TecTOBBIX 3ajaHuil .

«XOpOoLIO»
<Ga4YTCHO»

OO0yuaromuiics:

— TBEP/IO YCBOMJI MPOTrPaMMHBINA MaTepuall, TPAMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, ONMupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
HaTpaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIQJICET CUCTEMOM CIIeUAIM3UPOBAHHBIX MTOHITHH.

— NIPaBHIIBHO BBINOTHMI 0T 70% 110 89% TeCTOBBIX 3a1aHUH .

«Y/IOBJICTBOPUTEITLHO
«3a4TCHO»

— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JIara€T €ro, ONHMpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JIUTEpaTyphl;

— JIOMYCKaeT HeCYIECTBEHHbIC OIIMOKN U HETOUHOCTH;

— HCTIBITBIBAET 3aTPYAHEHUS] B NPAKTUYECKOM MPUMEHEHUHM 3HAHHM
HANpaBJICHUS,

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYITUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MOHITHH.

— IIPaBUJIBHO BBIMOIHUI OT 51% 110 69% TECTOBBIX 3aNaHUI .

«HEYJIOBJICTBOPUTEITHHO»
«HE 32UTCHO»

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
MaTepuana,

— JIONMyCKaeT  CYIICCTBCHHBIE OIMMUOKM W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HEe MOKET apryMEHTUPOBATh HAy4HBIE TTOTOKECHHS;

— He pOopMyIHUpPYET BHIBOJAOB U 000OLICHHIA.

— IIPaBUJIGHO BBIMOIHII MeHee 51% TeCTOBBIX 3aMaHHH .

10.3. TunoBele KOHTPOJIBHBIE 3a/1aHUSI WJIH NHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadbmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Ko
Ne n/mt Ilepeuenp BonpocoB (3a7au) i SK3aMeHa A
UHJIMKaTopa
Y4eOHBIM MJIaHOM HE IPELYCMOTPEHO
Bompocs (3agaun) ans 3aueta / nud . 3aueta npeacrapieHsl B Tadbaune 16.
Tabmuna 16 — Bonpocs! (3agaun) nms 3adera / audd. 3agera
Ne Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMeHa
n/n MHAMKATOpa

1. | MckyccTBeHHBIN HEMpOH: MaTeMaTuueckas Mmojenb U hyaknuu aktuBanuu. | [1K-1.3.2

MHuorocnoiiasiii nepuentpos (MLP): apxutekTypa 1 IpUMEHEHHE. [IK-1.B.2




3. | Aaroputm obpatHoro pacrnpoctpanenus omuoku (backpropagation). [IK-1.B.2
4. | IlpoGnema ricue3aromero rpaIneHTa: MPUYUHBI K METObI PEIICHHMS. I1K-1.3.2
5. | Manmuanusanus Becos: Xavier/Glorot, He. T1IK-1.B.2
6 ['pagreHTHBIN CIYCK: CTOXAaCTUYECKUI U NMAKETHBIN BApPUAHTBHI. I1K-1.B.2
7 [lepeoOyueHne: TMArHOCTHKA M METOABI OOpHOBI (perysipu3anus). IK-1.3.2
8 Ontummsatopsl: SGD, Momentum, Adam. IIK-1.B.2
9. | Ceeprounsbie HeitpoHHbIE ceTH (CNN): mpuHIUI pabOTHI. I1K-1.B.2
10. | ITynunr (Pooling): Buasl (Max, Average) 1 Ha3HaUCHUE. I1K-1.3.2
11. | Pexyppentnbie HeliponHble ceTr (RNN): apXxuTekTypa u orpaHudYCHUSI. I1K-1.B.2
12. | LSTM u GRU: mexanu3Mbl paboThl ¢ JOIATOCPOYHBIMHU 3aBUCUMOCTSIMHU. [IK-1.B.2
13. | Batch Normalization: anropuTm u BIusiHUE Ha O0OyYCHHE. I1K-1.3.2
14. | ®yukuu noteps: Kpocc-3HTponusi, MSE, Huber Loss. I1K-1.B.2
15. | Ocrarounsie cetn (ResNet): skip-connections 1 UX IPEeUMYIIECTBA. [IK-1.B.2
16. | Data Augmentation: MeTO/Ibl YBEJTUUCHUS JAHHBIX JJII O0yUYEHUS. TIK-1.3.2
17. | Transfer Learning: ananramus npe1o0yICHHBIX MOJICIICH. I1K-1.B.2
18. | I'eneparuBHo-cocTszarenbHbie ceTH (GAN): cTpyKTypa U 00yUYeHHe. [IK-1.B.2
19. | Tpaunchopmepsl: Mexaamn3Mm Self-Attention ¥ TO3UIIMOHHBIC YMOCITUHTH. I1K-1.3.2
20. | BERT: nByHanpaBieHHOe O0OyYEeHHE U 3a1a9d MaCKUPOBAHUSI. I1IK-1.B.2
21. | GPT: aBroperpeccuBHas reHepalus TEKCTa. I1K-1.B.2
22. | ABTO3HKOJIEpbI: apXUTEKTypa U IPUMEHEHHE B CKATUH JTAHHBIX. [IK-1.3.2
23. | ObpaboTtka Tekcra: TokeHusanus, Word2Vec, BPE. I1IK-1.B.2
24. | Vision Transformer (ViT): cBEpTKH VS. BHUMaHUE JIJIsl N300paKCHHI. I1K-1.B.2
25. | YOLO: nerexius 00bEKTOB B PeaIbHOM BPEMEHH. TIK-1.3.2
26. | Merpuku kadectBa: Accuracy, Precision, Recall, F1-Score. [IK-1.B.2
27. | Triplet Loss: o0yueHre MEeTpUKaM JJIs 33/1a4 UICHTU(DUKALIUH. [1IK-1.B.2
28. | O0yueHHe Ha BpEMEHHBIX psjax: 0COOEHHOCTH U apXUTEKTYPHI. I1K-1.3.2
29. | Attention B RNN: mexanu3mel Luong n Bahdanau. I1K-1.B.2
30. | UnTepnperarus moseneit: Grad-CAM u Bu3yanu3auus OpU3HaKoOB. [1IK-1.B.2

[lepeuens Tem ISl BHIOTHEHUSI KypPCOBOTO MPOEKTa/ KypcOBOil pabOThl MpeCcTaBIEHBI
B Tadmuite 17.
Tabnuna 17 — IlepeyeHb TeM JUisl BHIIOJHEHUS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

Ne 11/t [TpumepHBIii IepedeHs TeM /ISl BHITTOJIHEHUST KYPCOBOTO MPOEKTa/ KYPCOBOM
B paboThI

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

Bompocer s mpoBeneHHsT TPOMEXYTOYHOM aTTecTalliii B BHJIE TECTUPOBAHUS
npeJcTaBICHBI B Ta0wuIe 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

No Kon
I /II [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB WHJIAKAT
opa

1 3aoanue KomMOUHUPOBAHHO2O MuUNA ¢ 8blOOPOM 00HO20 8epHozco omeema uz | [IK-1
yemvlpex NPeoaoHCeHHbIX U 000CHO8ANHUEM 8bIOODA.

Hucmpykyus: [Ipouumaiime mexcm, 8bloepume npasuivbHoulll Omeem u
3anuwiume apeymeHmul, 060CHO8bI8AIOWUE 8bIOOP Omeema

UYro Takoe nepuenTpox?

a. MmHorocnoiiHasg HEHPOHHAs CETh.




b. OpHOCnOMHas TMHEWHAs MOJIENb KIacCU(DUKAIIHH.

C. AJNropuTM KJIaCTEpHU3aLHH.

d. OpnocnoitHas HelipoHHAs CeTh, MPeIHA3HAYCHHAS IS PETPECCHH
C MCII0JIb30BaHUEM JIMHEHHON (PYHKIIMHN aKTUBALMH.

3aoanue KOMOUHUPOBAHHO2O MUNA C BLIOOPOM HECKONLKUX 8APUAHINOE
omeema u3 npeodioNHCEeHHbIX U PA38ePHYMbIM 000CHOBAHUEM 8bIOOPA.
Hucmpykyus: [Ipouumaiime mexcm, 8vibepume npaguibHvle 6apuanHmol
omeema u 3anuuiume ap2ymerHmol, 000CHO8bl8aIOUiUE 8bLOOP OMBENMO8

Kakue meronbl moMorart 60poTbes ¢ nepeodyueHnem?

Dropout.

VYBenuueHue uucia ciaoes.
L2-perynspu3zanusi.
YBenuuenue learning rate.

o o

[K-1

3aaHue 3aKpPHITOTO THITA HA YCTAHOBJIICHUE COOTBETCTBUS

Hucmpykyun: [lpouumaiime mexkcm u ycmauwosume coomeemcmeue. K
Kax)coou nosuyuu 8 JeeomM Ccmoadbye noobepume COOMEEMCMBYIOULYIO
nO3UYUIO 8 NPABOM Cmonbye.

ConoctaBbTe (DYHKIMU aKTUBAILIUU C UX CBOMCTBAMU WM O0JIACTSIMU
PUMCHCHHUS:
a. ReLU; 1. MoxeT npuBOJIUTh K «MEPTBBIM» HEHPOHAM
b. Sigmoid; 2. [loxxoaut mnst OuHApHOU KiIacCU(PUKAIIH.
c. Tanh; 3. BeiBouT 3HaueHus B auama3one (-1, 1).
d. Softmax; 4. Vicnonb3yeTcs B BBIXOJHOM CJIO€ JIJIst
MHOTOKJIACCOBOM Ki1accu(UKAIIH.

o |c e

d

[K-1

3ajiaHue 3aKphITOrO TUIIA HA YCTAHOBJIEHUE MOCIEA0BATEIbHOCTH.
Hucmpykyua: Ilpouumaiime mexcm u ycmanosume nocie0o8ameibHOCHb.
3anuwume coomseemcemayouyo nociedo8amerbHoCmy OYK8 clesd Hanpaso.

YcTaHoBUTE NPAaBUIIBHBIHN MOPAOK ATANOB 00y4YEeHUsI HEMPOHHOMU ceTH 3a
OJTHY UTEPAIHIO.

a. OGHOBJIEHHE BECOB C UCIIOJIB30BAaHUEM ONTUMH3ATOPA.

b. Beruucnenue 3HaueHns QyHKIIUN TOTEPb.

c. IIpsmoe pacnipocTpaneHue BXOHBIX JaHHBIX (forward pass).

d. O6patHOe pacnipocTpaHeHue rpagueHToB omuoku (backward pass).

| [T 1 |

IK-1

3ajaHue OTKPBITOrO THIA C PA3BEPHYTHIM OTBETOM.
Hucempykyusa: [lpouumaiime mexkcm u 3anuwiume pa3eepHymolii
0060CHOBAHNbBI OMEem

Han neiipon ¢ Becamu w = [2,—1,0.5] u Bxogom x = [3,4,1]. Uemy paBHO
3HaUEHUE BBIXOJIA 10 MPUMEHEHUsI (YHKIIUU aKTHBAIMH, €CITH CMEIICHHE
(bias) paBno 1?

IIK-1

Ipumeuanue. Cucmema oyeHUSAHUSL MECMOBbLLX 3a0aHUlL.




1. 3agaHue KOMOMHUPOBAaHHOI'O THUIA C BBIOOPOM OJIHOTO BEPHOIO OTBETA M3 YETBIPEX
NPEUIOKEHHBIX U1 00OCHOBAaHUEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUWIIBHO yKa3zaHa 1udpa
U TpUBEJEHbl KOHKPETHbIE apryMeHTbl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €r0 OTCYTCTBUE —
0 Gamos.

2. 3agaHue KOMOMHHMPOBAHHOTO THIMA C BBIOOPOM HECKOJIBKUX BAapHAHTOB OTBETa M3
IPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM IPABUIBHO
yKa3aHbl HU(PbI ¥ MPUBEICHBI KOHKPETHBIE apTyMEHTHI, UCTIOIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TonHOe coBmageHue ¢ BEPHBIM OTBETOM OLlEHHMBaeTcs 1 OamioM, eciau AONYLIeHbl OIIUOKHU WIN
OTBET OTCYTCTBYET — () OasuIoB.

3. 3ajaHue 3aKpbITOrO THUIA HAa YCTAHOBJIEHUE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIH
YCTAHOBJICHBI BCE COOTBETCTBHS (MMO3UIMM W3 OJHOTO CTOJOIA BEPHO COIOCTABJICHBI C
NO3ULMAME Apyroro croibua). [lonHoe coBnaaeHne ¢ BEpHbBIM OTBETOM OlleHUBaeTcs 1 6amioMm,
HEBEPHbIN OTBET WM ero oTcyTcTBUE — 0 OaJIIoB.

4. 3agaHue 3aKphITOro TUMA Ha YCTAHOBJIECHUE MOCIEI0BATEIbHOCTH CUUTAETCSl BEPHBIM,
€CIIM TIPaBWJIBHO yKa3zaHa BCs mocienoBarenbHOCTh mudp. IloaHoe coBmazeHue ¢ BEpHBIM
OTBETOM OlleHuBaeTcs | 6aiom, eciiy AOMyLIeHbI OINOKU UK OTBET OTCYTCTBYeET — () GasioB.

5. 3ajaHue OTKPBHITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUYHMTAETCS BEPHBIM, €CIH OTBET
COBIMAJAET C STAJIOHHBIM [0 COAEP)KAaHUIO M TMoyiHoTe. lIpaBWiIbHBIA OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Gauia, ecliv JIOMyIIeHa 0JHa OMMOKa \ HETOYHOCTH \ OTBET MPaBWIILHBIN, HO HE
HoJHbIN - 1 a1, ecnu gomyuieHo 6osiee 1 omMOKY \ OTBET HENPaBWIBHBIN \ OTBET OTCYTCTBYET
— 0 6amos.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
o0yueHus, npecTaBieHbl B Tabauue 19.

Tabmuma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIAE  INPOLELYpbl  OLIEHWBAHUSA
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYpPY
MPOBEJICHUS TEKYILErO0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTali 00y4aronuxcs
I'VAIL

11. Meroauyeckue yka3aHus sl 00y4aroIMXcs IO OCBOCHUIO TUCIUTUINHBI
(Huoice npueoosamcs pekomeHoayuu no cocmasienuto 0aHHo20 pasoeia)

11.1. MeTonuueckre yKa3aHUs IS OOYYAIOMUXCS IO OCBOCHHIO JICKITMOHHOTO
MaTepuana (eciu npedycMompeHo yYyeOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcCHOBHOE Ha3HayeHUWE JIEKIMOHHOIO Marepuajga — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe M SCHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIeKIHMU B
pamMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 10 TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAayYHOrO TIIO3HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIUs BBIIOIHSAET METO/I0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOSHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUW, YpPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIIEBOW YCTAHOBKON K KaXK10M KOHKPETHOU TEME;




— TIONY4YEHUE OIMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTEICM;

— pa3BuUTHE TPOPECCHOHATBHO-NICIOBBIX  Ka4yecTB, JIIOOBH K TNPEAMETY H
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKU U TEXHUKU U O
MPOTHO3€E UX Pa3BUTHS Ha OJMDKaNIIINE TOJIbI,

— HayuYuThCSl METOJIUYECKH oOpadaThiBaTh MaTepuay (BBIACIATH TJABHBIC MBICIU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B PAa3IMYHBIX
bopMyITUPOBKaXx);

—  MOJIy4€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHSITHIA.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCTIOJIP30BAaHUEM DPAa3IaTOYHOTO MaTepualia IpH TPOBEICHHUH KOPOTKHX JTHCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa NpeiocTaBiICHUs JCKIIMOHHOTO MaTepuaa;

— H3noxxenue MaTepualia o paccMaTpuBaeMoi TeMe;,
— JleMOHCTpaIus MPUMEPOB PEIICHHUSI KOHKPETHBIX 3a71a4;
— OTBeTHI HAa BO3HUKAIOIIUE BOIIPOCHI 110 TEME JICKITUH;

11.2. Metonuueckne ykazaHusi I OOydYaroIIMXCS MO YYacTHIO B CEMHUHApax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

OCHOBHOH TENBIO JIJIsi 00YYAIOIEToCs SIBISICTCS CUCTEMAaTH3aIusl ¥ 0000IIeHne 3HaHUH
Mo wu3yyaeMou Teme, pasaeny, (QopMHUpoOBaHHE YMEHHUs padoTaTh C JOIMOJHUTEIbHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COIMOCTABISATh W CPABHHBATH TOYKH 3PCHHS, KOHCIICKTHPOBATH
MIPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3pe€HUs U T.I. B coOoTBEeTCTBMM C Beayllen
TUTAKTUYECKON IIEeJIbI0 COJIEP)KAaHMEM CEMUHAPCKUX 3aHATUN SIBISIOTCS Y3JIOBBIE, HamOoJsiee
TPYIOHBIC Uil TIOHUMaHHUS M YCBOSHHS TEeMbl, pa3lieibl JUCHUIUIMHBL Crneuuduxoil maHHOU
(dbopMBI 3aHATUIN SBISETCS COBMECTHAsI paboTa mpernojaaBaTeisi U 00ydaroIierocs: HaJl perieHueM
MOCTaBIEHHOW MpoOJeMBbl, a TOWCK BEPHOTO OTBETa CTPOUTCS HAa OCHOBE YepelIOBaHUS
VHIUBUYAIbHON U KOJUIEKTUBHOM NEATEIBHOCTH.

[Tpu MOATrOTOBKE K CEMMHAPCKOMY 3aHSTHIO 1O TeME JIEKIIUU HEOOXOJMMO 03HAKOMUTHCS
C TUTAaHOM €T0 MPOBEJEHUS, C JINTEPATYPOH U HAYUYHBIMHU MTyOJIUKAIIUSIMU IO TEME CEMHUHAapa.

11.3. Meronnyeckue ykazaHus A OOyYaroIIMXCS IO MPOXOXKIACHHUIO MPaKTHUYECKUX
3aHATUH (eciu npedycmompeno yuebHblM NIAHOM HO OAHHOU OUCYUNIUHE)

[IpakTiueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00yYaloLUMMHCS 10JI pYKOBOJICTBOM ITpeToiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHuil C LENbI0 YCBOEHHUS HayYHO-TEOPETHYECKHX OCHOB Y4ueOHOM
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN 1 HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00YyUarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMOW JUCIUILIMHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YUYaAIOLIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOjieHue, pacllupeHHe M JeTalu3alus 3HAaHUW [pH pPELIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAaMU H3Y4YEeHUsS KOHKPETHOW YydeOHOil
JUCLUIINHBL,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITTOJTHCHMS 3aTaHMI;

— o0ecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIJIEKTMBHOM M MHIMBHIYaIbHOH (GopM
o0ydeHusl.



TpeboBaHus K MPOBEICHUIO MPAKTUICCKUX 3aHATHH U3TI0KEHBI B Y4EOHO-METOIUIECKOM
nocoouu:

lNananuna B.A.PemeroB JI.A. ba3el ganusix. [IporpammupoBanue B cpene PostgreSQL.-
CII6.:T'YAIL, 2020 ., 90 c.

11.4. Meronuyeckue yka3zaHusi Uig OOYYarOIIMXCS IO BBINOJHEHUIO J1TAOOPATOPHBIX
paboT (eciu npedycmompeHro yuebOHbiM NIAHOM N0 OAHHOU OUCYUNTUHE)

B xone BwimonHeHus n1abOpaTOpHBIX pPabOT oOOydYaOIIMKCA MAOKEH YriayOuTh H
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJM(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenue mabopaTopHbIX paboT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacueTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYECHUS] JUCIUIUIMHBI, ONpENenseMOll Y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINX OCHOBHBIX 3a/1a4 00y4aroLIerocs:

— npuoOpeTeHrne HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBJICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL;

— 3aKperuvieHUe, pa3BUTHE W JCTaNM3allis TEOPETHUECKUX 3HAHWUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHUE HOBOM MH(OPMALINH 110 U3yYaeMOU JUCIUILTUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajlaHue U TpeOOBaHMSA K IPOBEJIEHUIO JiIabopaTopHbIX pabor, CTpykTypa u dopma
oTYeTa 0 JIabopaTOPHOM paboTe coaepkKaTcsi B METOAMUECKOM MOCOOUH:

004

I'l5 B.A.Tananuna, JI.A.PemeroB. ba3sl nannsix. Jlabopatopusiii npaktukym. CIIO,
'VAIL 2019 .

004.6

I''5S Tamanuna B.A.PemetoB JI.A. ba3bl panuwix. [lporpammupoBanue B cpeje
PostgreSQL.-CII6.:I'YAII, 2020 r., 90 c.

3amanus K Ja0OpaTOpHBIM paboTaM BBIAAIOTCA MPENOoAaBaTEIeM B COOTBETCTBUHU C
Tabnure 6.

11.5. Meronnyeckue yka3zaHus sl 00y4aroLIMXCs MO BBIMOJIHEHUIO KypCOBOI'O MPOEKTa/
KYPCOBOM paboTHI (eciu npedycmMompero y4eOHbiM NIaHOM N0 OAHHOU OUCYUNTIUHE)

KypcoBoii nmpoekT/ paboTa mpoBOAUTCS € LENbI0 (OPMUPOBAHUS Yy 00YHAIOLINXCS OTbITA
KOMILIEKCHOTO PEIICHUsI KOHKPETHBIX 337124 MPO(ECCHOHATBHOMN e TeTbHOCTH.

KypcoBoii npoekt/ paboTta mo3Bosser o0y4aromemMycs:

He npexgycmorpeno.

11.6. Meronnyeckue yka3aHus Al 00y4aroIUXCcsl MO MPOXOKACHUIO CaMOCTOSTEIbHON
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON pabOoThI, 00YUarONUIUIiCs BBINOJHAET paboOTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4YacTHsL.

g oOydaromuxcsi Mo 3a04HOil Gopme OO0y4yeHHs! BBIIIOJIHEHHE KOHTPOJBHBIX pPadoT
SBIISICTCS DIIEMEHTOM TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U CAMOCTOSITENIbHON PaOOTHI.

B mporecce BBIMOMHEHHS] CaMOCTOSATEILHON paboThl y oOydarorerocs (GopmMupyercs
nenecooOpasHoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BUBATh YMEHHUS



U HaBBIKH B YCBOCHMM M CHUCTEMAaTH3allMM TPUOOpETaeMbIX 3HAHWUH, OOCCIICYMBAECT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOYYCHHS, IOMOTaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYaromuXcs SBISIOTCS:

—  y4eOHO-METOJNYECKUN MaTepHall 10 TUCIHUILIHHE;

—  METOJMYECKHE YKa3aHHsI 10 BHIMOJHCHUIO KOHTPOJIBHBIX PabOT (U1 00yJaroIIuxcs
1o 3a049HOU (popme oOydeHHS).

11.7. Meronuyeckue ykazaHUs s OOy4yarolUUMXcSd [0 MPOXOXKIEHUIO TEKYIIETo
KOHTPOJISl yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTH NIPEIyCMaTpUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aroluxcsi, OCYLIECTBIIEMOTO B TEUEHUE CEMECTPa C LIEJbI0 OLIEHUBAHMS X0Jla OCBOCHUS
JUCLHUIIIIUHBI.

Texymuii KOHTPOJIb BKJIIOYAET B CEO:

— KOHTPOJIb MOCEIIAEMOCTH;
— 3aIIMTa BHIIOJIHEHHBIX JJaOOPATOPHBIX paldoT;

B Teuenune cemectpa oOyuarouecs 3arpyxkator B OHMOC TI'YAII ortdersl 1o
nabopaTopHEIM paboTaM B COOTBETCTBUU C ycTaHOBIEHHBIMU HIIP TpeGoBaHusMU M MeTOIaMU
nposenenus TKY, a HIIP onenuBaroT 3arpy’eHHble MaTepUabl.

Tekymnii KOHTpPOJb OCYIIECTBISECTCS B TEUYEHUE CEMECTpa B MPOLECCE 3aIUTHI
1ab0opaTopHbIX pabOT M BBICTABICHUS COOTBETCTBYIOMIMX OaioB 3a paboty. Jns kaxaoun
1abopaTOpHOil PabOTHI YKa3bIBAaETCSA MPEACTbHBIN CPOK €€ CJaud U MAaKCHMaJIbHO BO3MOXKHOE
KoinuuecTBO OamnoB. B ciydae cmaum paboThl TMOCHE YKa3aHHOTO CpPOKa, CHIKAETCS
MaKCHUMaJbHO BO3MOJKHOE KOJHMYECTBO OayuloB 3a naHHylo pabory. B KkoHIe cemectpa
MOJICUMTBIBAETCS 00Iee KOIUYECTBO OAJUIOB 32 1abOpaTOpHbIE PAaOOTHI M BBICTABIISETCS OLIEHKA
3a JJabopaTopHbIe PabOTHI, UCXO/ISI M3 CIEAYIONIETO MPaBUJIa;

ecnu cymMa 6aisioB 6osee 90% 0T MakcHMMaIbHOM, OLIEHKA «OTINYHO», ecinu 80% -90% -
«xopomo», ecau  60%-80%% -  «ynmoBimeTBOpUTENbHO», eciu  MeHee 60% -
«HEYIOBJIETBOPUTEIIBHO».

11.8. Meronnyeckue ykazaHus Ui OOyYarOIIMXCs MO MPOXOXKIECHUIO TMPOMEKYTOUHOM
aTTeCTalu.

[IpomexyTouHas  arTectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB OOy4eHHS MO AuciuIuinHe. OHa BKIIIOYAET B
ce0st:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOydYaroIlMMcs B IIpolecce
W3y4YeHUs BCEH AMCITUIUIMHBI UM €€ YacTH, HaBBIKOB CAMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pElIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpPaBWIO, MPOBOJUTCS B
MEepUoJ; SK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTAIMOHHOW OIIEHKOW «OTIUYHOM,
«XOPOLLOY, «YOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEILHOY.

K sk3amMeny nomyckaroTcsi CTyAEHTHI, CIaBIIue Bce Jab0opaTopHble padOThl U MOJyUHBIINE
UTOTOBYIO MOJIOKUTEIBHYIO OLICHKY.

O1reHKa 3a DK3aMEH BBLICTABIISIETCS MO MATHOAIILHOM CUCTEME B COOTBETCTBHUU C TaOIHUIIEH
14.

ATTecTallMOHHAs OILICHKA OMPENENSeTCs, KaK CPeaHsIs MEXKIy OIICHKOHN 3a J1abopaTopHbIe
paboThI U OLIEHKOH 3a dK3aMeH. [Ipu pa3Hulle olleHOK B 0JIMH 0asut, OepeTcs OlleHKa 3a dK3aMeH.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iommuce
3aB.
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