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AHHOTaUs

Jucuunnuza «MeToabl MAllIMHHOTO 00Y4EHHUs» BXOAUT B 00pa30BaTeIbHYIO NPOrpaMmy
BBICIIETO O0pa3oBaHWsl — TMporpamMmy OakalaBpuara IO HAMPaBICHUIO MOITOTOBKH/
cnenuanbHocTd  09.03.03  «IIpuknagHas wHboOpMaTuka» HampaBieHHOCTH «lIpukitagHas
uHpOpMAaTHKa U IPOrpaMMHUpOBaHuey. JlucuminHa peanusyercs kagenpoi «Ne2y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

IIK-1 «CmocobGeH BBIMOTHATH COOp, CHUCTEMATH3AIUIO, BBISIBJICHUE B3aMMOCBS3CH H
JIOKYMEHTHUPOBaHHE TPEOOBaHHM K KOMIIBIOTEPHOMY POrPaMMHOMY OOECIICUEHUI0)

ConepkaHue JUCHUMIUIMHBI OXBaTBIBA€T KPYrI BOMPOCOB, CBSI3aHHBIX C METOAaMHU
MAIIMHHOTO O0y4YEeHUSI.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CIEAYIOIIHE (QOPMBI OpPTaHU3AINH
yueOHOro Impoliecca: JEeKI1H, J1adopaTopHble paboThl, CAMOCTOSITENbHAs padoTa 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTecTalus B hopMe 3a4era.

OOmast TpyIOEMKOCTh OCBOCHHSI JUCIMIUIMHBI COCTaBISCT 2 3a4ETHBIX CJIMHHIIBI, 72
yaca.

S3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
(GbopMUpOBaHHE CHCTEMBI TMOHSATHI, 3HAHWW, YMEHUH W HaBBIKOB B 00JacTH MAIIMHHOTO
00yJeHUsI.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHOM MPOrpaMMBbl BBICIIETO0 00pa3oBaHus (nayee —
OI1 BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0OYUEHUS 110 AUCIUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare M3ydeHus MUCHUILTUHBI OOYYaIOUIMICS JAODKEH 00JalaTh CICTyHOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Konn
Kareropus (rpynna) Ko u HauMeHOBaHKE HHAMKATOPA JOCTUKECHUS
HanuMEHOBaHHE
KOMIIETEHIIUHA KOMIIETEHIIUU
KOMIIETEHIIUUA

[1K-1 Criocoben

BBITIOJHSATE COO .
P, [1K-1.3.2 3HaTh METOIbI NPUHSATHS PELICHUN C

CHCTEMAaTHU3aLMIO,
MCIIO0JIb30BAaHUEM MCKYCCTBEHHOTO MHTEIIEKTA
BEIABIIEHHE
" [1K-1.B.2 BnaaeTs HaBbIKaMu (popMaIU3aluu
ITpodeccuonabHbIe | B3aUMOCBSI3EH 1 .
OIMCAHUS TIPEIMETHOM 00JIACTH U TTOCTPOCHUS
KOMIIETEHIINHU JIOKYMEHTUPOBaHHUE .
o KOMITBFOTEPHOM MOJICIIH B TOM YHCIIE C
TpeOOBaHUH K
HCIIOJIb30BAHUEM METOJI0B HCKYCCTBEHHOTO
KOMITHIOTEPHOMY
HHTEIUIEKTA
IPOrPaMMHOMY
o0ecIIeYeHnIo

2. Mecrto nucuuminHb B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJarOIUMHCS
IIPU U3YYECHUH CIEYIOUIUX TACIUIUINH:
— «MopnenupoBaHue»
3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuala MaHHOM IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK U MCIOJIB3YIOTCS IPU U3yYEHUN JPYTUX JTUCLHUIIINH.

3. OO0BEM | TPYTOEMKOCTh JUCIIUILTAHBI
JlanHbple 00 o01eM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4eOHOMH
paboTHI 110 AUCUHUIUIMHE (M paclpeieseHle 3TON TPYI0EMKOCTH [0 CEMECTpaM) MPEACTaBIEHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMKocTh 1o
Bun yaeOHO# paboThI Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 2/ 79 2/ 72
3E/ (uac)
U3 nux yacoe npaxmuueckoil n0020moeKu 10 10
Ayoumopnuie 3anamus, BCEro vac. 20 20
B TOM YHCIIE!
nexiuu (JI), (dac) 10 10
npaktuueckue/cemunapckue 3anarus (113),
(uac)




nabopaTtopHbie paboTs (JIP), (uac) 10 10

KypcoBoi nmpoekTt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac) 52 52
Buo npomesxcymounon ammecmauuu. 3ayer,

mud¢d. 3ager, sk3amed (3auer, dudd. 3au, | 3auer 3auer
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI JUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 3.

Ta6ymmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pasiesnbl, TeMbI TUCITUTITHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (qac) ("ac) (dac) (gac)
Cemectp 8

Pasnen 1. Beenenue B MalmMHHOE O0YYCHHE 1 8
Paznen 2. OGyuenue ¢ yunTenem 2 4 10
Pasznen 3. OOyuenue Oe3 yuurens 2 2 10
Pasnen 4. O0yueHHUE ¢ TOAKPEIIEHHEM 1 7
Paznen 5. Ouenka moaeneit 1 ONTUMHU3ALIKS 2 7
Paznen 6. HelipoHHblie ceTu U rimy0okoe oOydeHHe. 2 4 10
Hroro B cemectpe: 10 10 52
Utoro 10 0 10 0 52

[IpakTuueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
npoQeCCHOHATBHON 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Tab6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Beenenue B MmammHHOE 00yUYeHUE.

OCHOBHBIE TIOHATHS: 00YYEHHUE C yUUTEIeM, 0€3 YUUTEIS, C
MOJKPETJICHUEM.

Tumnesl 3a1a4: kaccudukanus, perpeccus, KiacTepusanus.
Oransl paboThl C JaHHBIMH: MTPe100padoTKa, BBIOOP MPU3HAKOB,
OlIEHKa KayecTBa MOIeTIeH.

2 O6yuenue ¢ yaureneM (Supervised Learning).

Mertonbl: TMHENHHAs U JTOTUCTUYECKAsL PETPECCHSL, TEPEBbS
pelieHnit, MeTo ] OOPHBIX BeKTOpoB (SVM), ancambiu
(Random Forest, Gradient Boosting).

3agauu: MPOTHO3UPOBAHUE YUCIIOBBIX 3HAYCHUH (perpeccusi) u
KaTerOpUaJIbHBIX METOK (KJaccu(uKanus).

3 Oo6yuenue 6e3 yuutens (Unsupervised Learning).




Mertoasl: kinacrepuzanus (K-means, DBSCAN), ymenbienue
pasmeproctu (PCA, t-SNE), oOHapyxeHrne aHOMaITuH.
3aaun: MOUCK CKPBITHIX CTPYKTYP B JAHHBIX, BU3YyaJIH3AIIHS,
MOATOTOBKA JJAHHBIX ISl APYTUX MOJIEIIEH.

O6yuenue ¢ noakpermienneM (Reinforcement Learning).
OCHOBHBIC TIOHSITHS: areHT, Cpejia, Harpaa.

Anroputmer. Q-o0yuenue, Policy Gradient,

rirybokoe obydenue ¢ noakperuienuem (Deep Q-Networks).

Orenka mojeneit u 6oprda ¢ mepeodyIeHHEM.

Metpuku kadecTBa: TouHOCTh, F1-score, ROC-AUC, MSE.
MeTopl Bamuaauu: Kpocc-Baauaanus, pa3aeiicHIe Ha
train/valid/test.

Perynspuzanus (L1, L2), ontumuzanus runepnapamerpos (Grid
Search, Random Search).

HeiiponHnsie cetn u riay0oKoe oOydeHue.

OcHoBBI HelipoceTeit: cion, QYHKITUU aKTHBAINH, loss-QyHKINN.
Apxutektypbl: CNN (cBeprounsie cetu), RNN (pexkyppeHTHbIE
CeTH), TpaHC(HOPMEPHI.

dpeiimBopku: TensorFlow, PyTorch.

Transfer Learning, Fine-tuning.

[TIpumenenue: 06padoTka nzoodpaxkenuii, NLP, renepaTuBHbIC
monenu (GAN).

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 nux Ne
Ne | Tewmsbl npaktudeckux | @opmel npakTU4eCKuX | TpyaoeMKOCTh, |MIPAaKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(dac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuma 6 — JlabopaTtopHbIe 3aHATHS U UX TPYJTOEMKOCTb

N3 Hux No
Ne HaumenoBanne 1abopatopHbIX paboT TpynOEMKOCTS, | MPAKTHUECKOH | pasena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 8
1 Jluneitnast perpeccust 2 2,5
2 Jlorucruyeckasl perpeccus 2 2,5
3 Kunacrepuzamms 2 3,5
4 HeiiponHnas cetpb 4 6




Beero | 10 |

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Buner camocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmmia 7 — Bugsl caMOCTOSTENHHOM pabOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrosiTensHO#M paboThI
yac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania 15 15
nucuuruael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuetno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 11 11
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbubie pabotel 3a0uHNKOB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU 26 26
atrectauuu (ITA)
Bcero: 52 52

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaroIUXCsl [0 JUCHUIUTMHE (MOJYJIIO)
Y4eOHO-MeTOAMYECKNE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromMXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPHUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

udp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnuorpaduyeckas ccpliaka OUOIMOTEKE
P (Kpome DIIeKTPOHHBIX SK3EMILISIPOB)

Brrorun, B.B. MaremaTtnyeckrue OCHOBEI
MAIIMHHOTO 00YYEeHHsI U TPOrHO3UPOBAHUS
[DnexkTponHsIii pecypc] : . — DIEKTPOH. AaH.
— M. : MIHHMO (MockoBckuit IeHTp
HENPEPBHIBHOIO MAaTEMAaTHYECKOTO
obpazosanusi), 2013. — 304 c.

BBenenue B rpaiieHTHBIE METOBI
OInTuMH3aIui B MalliIntHHOM O6y‘leHI/II/I .
yuebnoe nmocodue / A. Y. Becenos ; C.-Iletep6.
roc. YH-T a3pOKOCM. IPUOOPOCTPOCHHUS. -
DNeKTpoH. TeKCTOBbIE naH. - Cankt-IleTepOypr
: M3p-o I'YAII 2021. - 73 c.




7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB MH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON cetu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

http://www.machinelearning.ru/wiki/index.php?title=3arnasnas crpanuna

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEUEHUs, HCIOIB3YEeMOTO TMPH OCYIIECTBICHUU
00pa30BaTeNIbLHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecnieueHus npeacrasieH B Tadumuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/m HaunmeHnoBaHue

He npenycmorpeno

8.2. IlepeueHp HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCITUILIAHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)

1 | JlexuuoHHas aynuTopus

MynbsTumeauitHas JEKIUOHHAS ayTUTOPUS

3 | KoMmbroTepHsIii Kitace

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONH AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI POMEKYTOUHON aTTeCTalluu

By npomexxyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

3auer Crnincox BOIpOCOB;
TecTsl.



http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S-OaThbHas MIKaia OIEHKH CcPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0amnpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHIUN
5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuat;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 HU3JIaraeT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPBI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIIPaBIICHHUS;

— YyMeJI0 00OOCHOBBIBACT U apT'yMEHTUPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX IOHSATHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00y4Jaronuiicsi TBEpPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, IPpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIaJICET CUCTEMOM CTelHaIn3uPOBAHHBIX OHSITUH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbLKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM HNPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cJ1a00 apryMeHTHPYET HayuHbIE MOJIOKEHNUS;

— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIU3UPOBAHHBIX OHSITHIA.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiicss He YyCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH po0sIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIAOBJICTBOPUTCIILHO»
<«HC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK WHBIE MaTEPUAIIbI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBieHbl B Tadsmie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon

Ne /i [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHANKATOpa

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

Bompocsr (3amaun) st 3aueta / qudd. 3aueTa npejpacrapieHsl B Tadbmuie 16.
Tabmuua 16 — Borpocs! (3agaun) ams 3aueta / qudd. 3auera

\ No \ ITepedens BompocoB (3ama4) 1yist 3adera / nudd. 3auerta \ Kon




/o WHIUKAaTOpa

1 OmnpeneneHre MaTMHHOTO 00YYEHUS U €r0 OTJIMYHE OT TPAAUIIMOHHOTO [IK-1.B.2
IPOrpaMMUPOBAHUSI.

2 | Tunsl 3agay. O0ydeHue ¢ yuuteneMm (Kaaccuukanus, perpeccus). [1K-1.B.2

3 Tunel 3aga4. OOyueHnue 6e3 yuutens (KjiacTepusaius, CHIDKCHIE [1K-1.B.2
pa3MEpHOCTH).

4 Tunel 3aga4. O0yueHue ¢ moAKperuieHrueM (0a30BbIe TOHATHSA). I1K-1.B.2

5 | Jloructuyeckas perpeccus: MIpUHIUI paboThl, CHTMOUIHAs (PYHKIN, [IK-1.B.2
ontuMu3anys (rpalueHTHbIN CIycK).

6 | Merox k-Ommxkaiimux coceneit (k-NN): MeTpuku pacctosiHus, BeIOOD K, [1K-1.B.2
MPOKJISITHE PAa3MEPHOCTH.

7 JIuHeiiHas perpeccusi: METO/I HAMMEHbBIIMX KBAJIPATOB, MPENOI0KEHUS I1K-1.B.2
MOJIJIH.

8 | llonuHoMmuanbsHas perpeccusi: nepeodydenue u perynspusanus (Ridge, IIK-1.B.2
Lasso).

9 | Anroputmsl: k-means (3Tansl paboTsl, BeIOOp k, MeTon nokTs), DBSCAN [IK-1.B.2
(s11p0, NIyMOBBIE TOUKH).

10 | Mepapxuueckas KiaacTepu3anus: arjajoMepaTUBHbIN noaxon, nenaporpamma. | I1K-1.B.2

11 | Metpuku kadecTBa i kiaccudukanuu: Accuracy, Precision, Recall, F1- T1IK-1.B.2
Score, ROC-AUC.

12 | Metpuku xauectBa g perpeccun: MSE, RMSE, MAE, R2. [1K-1.B.2

13 | Crparernn Banmmuarmu: Hold-out, k-Fold, Stratified k-Fold. T1IK-1.B.2

14 | Tunepnapamerpudeckas ontumuzanus: GridSearch, RandomSearch, kpocc- | I[1IK-1.B.2
BaJIMJIAITHSL.

15 | OcHoBEI HelipoceTel: cilou (TMTOHOCBSA3HbBIE, CBEPTOUHBIE, PEKYPPEHTHBIE), [IK-1.3.2
¢yskiun aktuBaiuu (ReLU, Sigmoid, Softmax).

16 | O6yuenue HelipoceTeil: 0OpaTHOE pacpOCTpaHEHUE OMINOKH, IK-1.3.2
ontumuzatopsl (SGD, Adam), pyukimu noteps (Cross-Entropy, MSE).

17 | Apxutextypsl CNN: CBEPTKH, MYJIUHT, IPUMEHEHNE B KOMITBIOTEPHOM IIK-1.3.2
3pEHHH.

18 | Apxurektypsl RNN: LSTM, GRU, 00paboTka BpeMEHHBIX PsiI0B. I1K-1.3.2

19 | Transfer Learning: ucnonb3oBanue npeno0yueHHbix moaeneit (VGG, IIK-1.3.2
ResNet), 1oo6yuenne Ha CBOMX JTaHHBIX.

20 | O6yuenue c nonkperieHueM (Reinforcement Learning) OcHoBHBIE IIK-1.3.2
KOMIIOHEHTHI: areHT, Cpe/ia, Harpajaa, MOJIUTHKA.

21 | MapkoBckuit npouecc npuHsaTus pemenuit (MDP): cocrostuus, necTBus, IIK-1.3.2
MaTpHIla MePEX0/I0B.

22 | Aaroputmbl Q-Learning: Tabnuunslii noaxon, popmya oOHoBIeHUS Q- [IK-1.3.2
3HA4YEHMII.

23 | Anroputmsl Deep Q-Networks (DQN): ucnonb3oBanue HeHpoceTel Iist [1K-1.3.2
annpokcuManuu Q-pynkunn, Experience Replay.

24 | Anroputmel Policy Gradient: mpsmMoe 00y4eHHe ONIHUTHKE, TPUMEPHI I1IK-1.B.2

(REINFORCE).

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUS KypCOBOM pabOTHhI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

Ne ni/m .
KYpCOBO# pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




Bompocsl  [u1si  IpOBEIEHHs MPOMEXKYTOYHOM arTecTalvu B BHJIE TECTUPOBAHUS
MpeACTaBICHBI B Tabmwmie 18.

Ta6ymmia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

. Kon
Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa
1 Uto u3 nepeuncnennoro HE sBnsieTcs Tunom 3a1aun MalmHHOTO [IK-1.B.2
oOyueHus?
A) OGyueHue ¢ yuureaem
B) O6yuenune 6e3 yuurens

C) OGyueHue ¢ MOAKPEIUICHHEM
D) Obyuenue ¢ oopatHoii cBs3bto (feedback learning)

2 Kaxkoit meton HE moaxoaut nist 06padotku nponyimeHHsx 3Hadennid B | [1K-1.B.2
YHCIIOBBIX JAHHBIX?

A) 3anoaHeHne MeIuaHoN

B) Ynanenue crpok ¢ mpomyckamu
C) 3ameHa npomycKOB HYJIIMHU

D) One-Hot Encoding

3 Jlorucruueckas perpeccusi UCIOJIb3yeTcs IS [IK-1.B.2
A) Ilpencka3zanus HenpepbIBHBIX 3HAUEHUIN

B) Kinaccudukanuu ¢ TuHeHHON pa3aeisronieii rpaHuiei
C) Knacrepuzanuu 1aHHbIX

D) CHuxenust pa3MepHOCTH

4 Kakoe u3 yrBepxaenuii o nuneitHoi perpeccun HEBepHo? [IK-1.B.2
A) Munumusupyer MSE

B) UyBcTBUTENBHA K BEIOpOCAM

C) MonenupyeT HeIMHENHHbIE 3aBUCUMOCTH

D) Vcnonb3yer MeTo]1 HAMMEHBIINX KBAaJPATOB

5 Meton k-means TpeOyeT 3apaHee 3a1aTh: [IK-1.B.2
A) Yucno knacrepos

B) PaszmepHOCTh TaHHBIX

C) Beca npusHakoB

D) [opor a7s yMOBBIX TOYEK

6 Kakas merpuka HE noaxoaut mist onieHKH KiacCuQUKauu ¢ [IK-1.B.2
narcOalaHCcoOM Ki1accoB?
A) Accuracy

B) F1-Score

C) ROC-AUC

D) Precision

7 Jli1g yero B HeWpoceTsx ucnoib3yercsa GpyHKuus aktuBauuu ReLU? IK-1.3.2
A) YMeHbIIeHHE ITepeoOyueHust

B) Hopmanm3arnus BBIXOIHBIX TAaHHBIX
C) BBenenue HETUHEMHOCTH

D) Yckopenue cxoquMocTu

8 Yro Takoe Q-dpyukius B Q-learning? IK-1.3.2
A) BeposATHOCTb nepexoaa MexAy COCTOSTHUSIMU

B) Oxunaemas Harpama nmpu BeIOOpE ACHCTBUS B COCTOSTHUN
C) llonutuka arenra

D) Marpuia cocTossHU cpeJibl

9 One-Hot Encoding npumMensiercs asis: [IK-1.B.2
A) Hopmanuzaruu 4rciIOBBIX PU3HAKOB
B) KoanpoBaHus KaTeropuagbHbIX IPU3HAKOB




C) Ynanenus nryMoBBIX JTaHHBIX
D) Cumxenust pasMmepHOCTH

10

Kakoii anroputM HCIob3yeT pa3IeIoNly0 THIIEPIIOCKOCTh?
A) JlepeBo pemieHuit

B) Metoa onopabIx BeKTOpoB (SVM)

C) Cnyuaiinblii nec

D) k-NN

ITIK-1.B.2

11

Uro uzmepsier Mmerpuka R* B perpeccun?

A) Cpennioro abCOTIOTHYIO OIHOKY

B) lonto 00bsICHEHHON AUCTICPCHH

C) Kopensb u3 cpegHekBaipaTHIHON OIMTMOKH
D) TounocTh npeckazanuii

[IK-1.B.2

12

Uro nenaer ceéprounsiii cioit (Conv2D) B CNN?

A) YMeHbIaeT pa3MepHOCTh TaHHBIX

B) Briensier nokanbHble TPU3HAKU B H300paXKEHUAX
C) ObpabatpIBaeT MOCIEI0BATCIIEHOCTH

D) Knaccudunupyer o0beKThI

[1K-1.3.2

13

Yro Takoe Experience Replay B DQN?

A) OOHOBIEHHE TTOJIUTUKU areHTa

B) Ciyuaiinsiii BbIOOp neicTBUIMA

C) XpaHeHue ¥ MOBTOPHOE HCIIOJIb30BAHKE MPOILIOTO OMBITA
D) OntuMu3aiys runeprapaMeTpoB

[IK-1.3.2

14

Kakoit meron ucnonb3yeTcs A1 BU3yaau3allMd MHOTOMEPHBIX JTaHHBIX
B 2D?

A) PCA

B) Jluneiinas perpeccus

C) k-means

D) SVM

[IK-1.B.2

15

CranpmapTusanus J1aHHBIX — 3TO:

A) IlpuBenenue naHHbIX K Auanaszony [0, 1]

B) IlpeoGpa3zoBaHue JaHHBIX K HOPMAJILHOMY PacIpeesIeHUI0
C) Y nanenue BIOPOCOB

D) KoaupoBaHue TEKCTOBBIX TPU3HAKOB

[IK-1.B.2

16

Kakas nmpo6iema Bo3HUKaeT mpu ciuiikoM 60mbmioM k B k-NN?
A) IlepeoOyuenue

B) HenooOyuenue

C) Bricokas qucnepcus

D) UyBCTBUTENBHOCTD K LIYMY

[IK-1.B.2

17

Jlns gero ucnones3yercsa Dropout B HelipoceTsx?
A) Yckopenue o0yueHust

B) Ymenbiienne nepeodydeHus

C) Hopmanuzanus qaHHBIX

D) Ontumuzanust QyHKIIMY OTEPh

[IK-1.3.2

18

Yro onuchIBaeT MapKOBCKUH mpoliecc npuHATUs pertenuii (MDP)?
A) B3aumoeiicTBue areHTa co cpeion 0e3 maMsTh

B) Ctpateruto o0y4deHus ¢ yuuresnem

C) Metoapl KITacTepu3aluu

D) ApxutekTypy HEHPOHHOU CETH

[IK-1.3.2

19

Kaxoit meton HE ucnons3yercs aiis nogdbopa rumepriapaMmeTpoB?
A) GridSearch

B) RandomSearch

C) k-means

[IK-1.B.2




D) baiiecoBckast onTUMU3AIHS

20 Yem DBSCAN otnugaercs ot k-means? [IK-1.B.2
A) TpeOyeT 3a1aHus Yrciia KJIacTepoB

B) He uyBcTBUTENEH K IIyMY

C) PaboTaeT TOIBKO C TMHEHHO pa3ieTUMbIMHU JTAHHBIMU
D) Vcnonb3yer siapa Ui BBIYMCIEHUS pPAaCCTOSIHUM

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeacTaBlIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToguveckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOIUX JdTanbl (HOPMUPOBAHMS KOMIETEHIIMM, COAepkKaTcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uil 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKasaHus ISl OOYYarOIIUMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana (eciu npedycmMompeHo yueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepHaia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riyOOKOe W SICHOE HW3JIOKCHHE YdeOHOro marepuaia. HasHaueHue COBPEMEHHOW JIEKIIMU B
paMKax JWUCHUIUTAHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(POPMALHIO TIO TeME, a B OCBOCHHUH
dyHIaMEeHTANBPHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHMS, HOBEWUIIHX
JOCTMDKEHUI HaydyHOHM MbIciau. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMANMOHHYIO (QYHKIWHU. JIEKIUs pacKphIBaeT MOHATHHHBIN armapar
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE MPEACTaBIECHUE O AUCIUIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JIUCIUTUTHHAM.

[1naHupyeMble pe3yIbTaThl IPU OCBOSHHH 00YYAIOMIMMUCS JIEKIIMOHHOTO MaTepHaa;

— TIOJIyYe€HHE COBPEMEHHBIX, IEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIpeJIeNsIeTcs 11eJeBOM YCTAaHOBKOM K KaX/10i1 KOHKPETHOM Teme;

—  TIOJIy4€HHE OTIBITa TBOPUECKOH paboThl COBMECTHO C TIPENOaBaTEIIEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIFHOTO TBOPYECKOTO MBIILICHUSI.

— TOosiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TOoJIyueHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH U TEXHUKH U O
NPOTHO3€ UX Pa3BUTHUS Ha ONMKaWIINE TOJbI;

— HayYUThCS METOJMYECKH 00padaTbiBaTh MaTepuan (BBIACIATH TIABHBIC MBICTH H
NOJOKEHHsI, TPUXOJUTh K KOHKPETHBIM  BBIBOJIaM, MOBTOPSITh WX B  Pa3IMYHBIX
bopmynupoBKax);

—  TOJIy4eHHE TOYHOTO TIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIeKIIMOHHBI  MaTepua’d MOXXET CONpPOBOXKAATHCA JAEMOHCTpaluedl chnaiioB
UCTIOJIP30BAaHUEM DPA3IaTOYHOTO MaTepualia IpH TPOBEACHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUINHE.

11.2. Meroauueckue yKazaHus sl 00y4aronMxcs 10 Y4acTHIO B CEMUHapax
OCHOBHOMH 11€J1BI0 JIsT O0YYAFOIIETOCs SBISICTCA CUCTEMATH3alus U 0000IIeHIE 3HAHUMA
o u3yyaeMoil Teme, paszzgeny, (QOopMHpOBaHHE YMEHHs pPabdOTaTh C JIOMOJIHUTEILHBIMU




UCTOYHUKAMU HH(OpPMAIMH, COMOCTABISATh M CPABHUBATH TOYKH 3PCHHS, KOHCIEKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3pE€HHS W T.M. B COOTBETCTBMM C BeAylleH
JTUIAKTHYECKON IENBI0 COJCPKAaHUEM CEeMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JI0BBIE, Hamboliee
TPYIHBIE JUISI TIOHUMAaHHUS W YCBOCHHS TEMBbI, Pa3Aeiibl JUCHUIUIMHBL Crnenudukoi ITaHHOU
(dOpMBI 3aHSATUH SBIISIETCS COBMECTHAs pa0doOTa MpernoaBaTeliss i 00yJaromerocs: HaJ peieHueM
MOCTaBJICHHOW TIPOOJEMBbI, a TIOMCK BEPHOIO OTBETa CTPOUTCS Ha OCHOBE YepEeIOBAHUS
VHJIUBUAYAIBHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Ipy mMOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO MO TEME MPOCIYIIAHHON JEKIUH
HEOOXOAMMO O3HAaKOMUTHCA C IUIAHOM €ro MpPOBEIEHHUS, C JUTEepaTypoll U Hay4YHBIMU
MyOJUKAIUSAMU 10 TEME CEMHUHapa.

11.3. Meroauyeckue yka3zaHusl JUIsi OOYYAIONIMXCS TO TPOXOXKICHUIO TMPAKTUYECKHUX
3aHATHI

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM OpraHu3anuu y4eOHOTO
mpoliecca, 3aKJIF0YAIIIasiCs B BBIMOJHEHUH O0YYarOIIMMUCS TOJT PYKOBOJICTBOM IPETIOaBaTEeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LETbI0 YCBOGHHS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCHUTITMHBI, TPUOOPETEHUsSI YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JACSITEIBHOCTHU.

[enbro MpakTUYECKOTO 3aHATHSI ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YUAOIIMMCS
YMEHUH U HABBIKOB MPAKTHUUECKOM JIEATETbHOCTH M0 U3y4aeMOM TUCIUTIIIMHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUHU O0YUYAIOLIUMCS TIPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, yriyOJeHue, pacllMpeHue M JAeTaiu3alus 3HAHUWA TPU PElICHUU
KOHKPETHBIX 33714,

— pa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH ¥ METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
IUCIHATUIHHEL

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHM S 3aTaHHI;

— ofecrnieyeHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
o0OyueHusl.

11.4. Metoauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHMsS J1a0OpaTOpHBIX paboT oOyyaromMics [OJDKEH YIrIyOuTh U
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(UKAMOHHOW XapaKTEPUCTHUKOW 0OO0Yydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.

Breimonnenue nabopaTopHbIX pabOT 00ydaromMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpelenseMoil y4yeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUTHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETAM3alUs TEOPETHUECKUX 3HAHHWH, MOJYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 U3y4aeMOH TUCIUIINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHEM U TPUOOPAMH.

TpeGoBaHust K MpPOBEACHUIO JabOpaTOpHBIX paboT, CTpyKTypa M ¢dopma oOTdyera o
nabopaTopHoil pabGoTe, TpeOoBaHUS K O(OPMIIEHMIO OTYeTa O JIabopaTopHOW pabore
CoJlepKaTcs B CACAYIOMNX METOJIMYECKUX YKa3aHUIX:




HNHxkeHepHass 1 KOMIbIOTepHas rpapuka. Merogudyeckue yKa3aHUs K BBIIOJHEHUIO
nabopatopubix pabor. Yacte 1. Coct: B.I'. dapadonoB, A.I'. Dexopenko, B.A.
IoanyokoB, E.E. Maiiopos, M.B. CokouioBckasi. CII6.: [YAII, 2022-64c.

NnikeHepHasi M1 KOMIbIOTepHas rpaduka. Mertoandeckue yka3aHUs K BBIIOJTHEHHIO
naboparopubix pabot. Yacte 2. Coct: A.I'. ®@enopenko, B.A. I'oayokos. CII6.: T'YAII,
2022-85 c.

11.5. Metoauueckue ykazaHUs Uig OOy4aloOlMXCA M0 MPOXOXKIACHUIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBITIOJIHEHUSI KYPCOBOU paObOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCS C 1eNbI0 GOPMUPOBAHUS Y O0YUYAIOLIUXCS OIbITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 3371a4 MPO(EeCCHOHANBHOM IeSTETbHOCTH.

11.6. MeTtoauueckue yKazaHus sl 0OyYaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroUIUiicss BBIOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04HOM (opme 0o0ydeHHs, caMOCTOsATeIbHas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUU MU CHCTEMAaTH3allMK MPUOOpETaeMbIX 3HAHHIl, 00eCcreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHS, IOMOTAeT TIOJYyYUTh HABBIKA TIOBBIIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHs IO BBHIMOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3204HON (hopMe 0OyueHUs ).

11.7. MeTtoauueckue yKazaHus [UIsI OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Texymuii KOHTPONb YCIEBAaEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHATIINHEL

11.8. Metoauueckue yka3zaHus A O0y4arolIMXcs MO MPOXOKICHHUIO MPOMEKYTOUHOMN
aTTeCTaIlUH.

[Ipomexyrounas  artectauus  OOydalolIUXCsl — MpeAycMaTpUBaeT  OICHUBaHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB OOY4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ce0s:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, TMOTYYEHHBIX OOYYAIOMIUMCS B XO/€ U3yUCHUS
y4eOHON TUCIUTUIMHBI B 1IEJIOM WJIM TPOMEKYTOUHas (10 OKOHYAaHWUU CeMeCcTpa) OlleHKa 3HAHHUMA
00ydJaromuMcs 1Mo OTIEIbHBIM pa3fieliaM TUCIUILUIMHBI C aTTECTAlMOHHON OIICHKOM «3aYTeHO»
WU «HE 3a4TEHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




