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Annoranus

JuctuniuiHa «OCHOBBI MALIMHHOTO 00YyYeHUs» BXOJUT B 00pa30BaTeNIbHYIO POrpamMmy
BBICIIETO O0pa3oBaHMs — TMporpaMMy OakajaBpuaTa 10 HANPABICHUIO MOJTOTOBKH/
cneruansHoctu 09.03.04 «Ilporpammuas mHxeHepus» HampaieHHOCTH «lIpoekrupoBanue
MPOTPaMMHBIX cucTem». JlucuumuinHa peanusyetcs kKadeapoit «Ned3y.

JlucruiiiHa HarelieHa Ha (GOpMUPOBAHKE Y BBIITYCKHAKA CIICAYIOIINX KOMITCTCHIINI:

IMK-1 «CrnocoGHOCTh MOAETHPOBATH, AHAIM3HPOBATH M HCIIOIH30BATH (HOpMAIIbHBIC
METO/1bl KOHCTPYHUPOBAHUS IPOTPAMMHOI0 00ECTICUECHUS»

[IK-6 «I'0TOBHOCTH HCIIOJIB30BAaTh 3HAHME OCHOBHBIX METOAOB HCKYCCTBEHHOTO
MHTEJUIEKTA B MOCIIEeTYIONIEH MPo(heCCHOHATBHOM NesITeTbHOCTI

CopepxaHue TMCUUIUIMHBL OXBAaTHIBAET KPYT BOIPOCOB, CBA3AHHBIX C BO3MOKHOCTAMHU H
OTpaHWYCHHUSM  COBPEMEHHBIX  TEXHOJIOTMH  MAIIMHHOTO  OOYYeHHUs, OCOOCHHOCTSIMH
COOTBETCTBYIOIUX aJITOPUTMOB, METOIAMHU U CPEACTBAMU aHAIN3A JaHHBIX.

[lpenonaBanue AUCLUUIUIMHBI TpEeAyCMaTpUBaeT CleAylomue (OpMbl OpraHU3aLUuU
yueOHOro Imporiecca: JIeKIUH, J1abopaTopHbIe paboThl, CaMOCTOsATENbHAs paboTa 00y4aroerocs.

IIporpaMMoil IUCLMIUIMHBEL MPENLyCMOTPEHbI CIEAYIOUIME BBl KOHTPOJS: TEKYLIU
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTals B GopMe IK3aMeHa.

OOmas TpyA0EeMKOCTh OCBOCHHS JUCIMILIMHBI COCTaBIseT 5 3adeTHhIX efaunwmil, 180
4acoB.

SI3bIK 00yueHHS M0 JUCLUILIMHE «PYCCKUN»



1. TlepedeHp MIaHUPYEMBIX Pe3yabTAaTOB OOYUCHHUS MO TUCITUILTHHE
1.1. llenu npenoaaBaHUs AUCLUIUIAHBI
noJayuenue 00YYAIOWUMUCT HEOOXOOUMbIX 3HAHUL, YMEHUll U HABbIKO8 6 001acmu aHaiu3d
OAHHBIX U MAUWUHHO20 00YYEeHUsL.

npeoocmasgnerue 803MONCHOCMU 00YUAIOWUMCS PA3BUMb U NPOOEMOHCIMPUPOBAMb HABLIKU 6
obnacmu UcnoIb308aHUs A3bIKA Npocpammuposanus Python ona pewenus 3adau mMawuHno2o
oOyuenus.

1.2. [ucuuniauHa BXOAWT B  COCTaB  dYacTd, (HOpPMHUPYEMOW  Yy4aCTHUKAMH
00pa3oBaTeIbHbIX OTHOILIEHUH, 00pa30BaTEIbHON MPOrpaMMbl BHICIIETO 0Opa3oBaHus (naiee —

OI1 BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yIbTATOB O0YUEHUS MO AUCLUUIINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ynbratamu ocBoeHus OI1 BO.

B pesynbraTe n3yueHHs QUCLUIUIMHBI O0YYalOLIMHCs A0JDKEH 00lajaTh CleAyHIIUMHU
KOMIIETEHIIMAMHU WIM UX YacTsMU. KoMneTeHIMM 1 MHAUKATOPBl UX JOCTHKEHUS MPUBEIEHBI B

Tabmure 1.
Tabmuna 1 — [lepeuyeHb KOMIETEHINI M HHAMKATOPOB MX TOCTHXKEHUSI
Koo u
Kareropus (rpynna) Kon 1 HanMeHoBaHNE MHAMKATOPA JOCTHIKCHUSA
HauMEHOBaHUE
KOMIIETEeHIIH KOMIETEHIINN
KOMIIETEHINH
IMK-1 Cnoco6nocts | [1K-1.3.1 3HaET OCHOBBI MOJICTUPOBAHUS U
MO/JIEJIUPOBATh, (opManbHBIE METOIbI KOHCTPYMPOBAHUS
aHAJIU3UPOBATH U HIPOrpaMMHOI0 00eCTIeYeHus
WCIIOJIb30BaTh [IK-1.Y.1 ymeet nucnonb3oBaTh GopManbHbIE
[Mpodeccronanpuble
(opmanbHbIE METO/1bl KOHCTPYUPOBaHHS POrPAMMHOIO
KOMITETEHIUH
METO/bI obecreyeHus
KOHCTPYHPOBAHUS I1IK-1.B.1 Brageet HaBbIKaMU MOJIETUPOBAHUS U
IpOrpaMMHOI0 (hopMabHBIMH METOJAMU KOHCTPYHPOBAHUS
obecnieueHus IPOrpaMMHOI0 00ecreyeHus
I1K-6.3.1 3HaTh MaTeMaTHYECKHe METObI
UCKYCCTBEHHOT'0 MHTEJUIEKTa U 00paboTKU
JTAHHBIX
I1K-6.3.2 3HaTh OCHOBHBIE METO/IbI, MOAEIIH U
IIK-6 I'oToBHOCTB ’
AITOPUTMBbI HCKYCCTBEHHOT'O MHTEJUIEKTA U
UCII0JIb30BaTh
o01acTy ux MPUMEHEHUS
3HaHUE OCHOBHBIX
METOJIOB [IK-6.Y.1 ymeTh MpUMEHSATh METOBI, MOJICTTH 1
[Mpodeccronanpuble AJITOPUTMBbI HCKYCCTBEHHOT'O MHTEJUIEKTA MPH
UCKYCCTBEHHOTO
KOMITETEHIIUH NPOCKTHPOBAHUH U pa3pabOTKe CIEeNUAIEHOTO
WHTEIJIEKTa B
. MPOrpaMMHOr0 obecreyeHns
MOCIIEAYIOLICH
. | IIK-6.Y.2 ymeTp cTaBUThH 3a1a4H U BBIIOIHSITD
npohecCUOHATHLHON
MPOEKTUPOBAHUE CUCTEM UCKYCCTBEHHOTO
JIeSITeIbBHOCTH
MHTEIJICKTa
TIK-6.B.1 BiageTs HaBBIKAMH HCIIOJIb30BaHUI
HMHCTPYMEHTAJIbHBIX CPEJICTB pa3pabOTKU CHCTEM
UCKYCCTBEHHOI'O MHTEJUIEKTa

2. Mecro aucuumivHbl B cTpyktype OI1
JucuuniauHa MoxeT 0a3upoBaThbcs Ha 3HAHUAX, paHee MPHUOOPETEHHBIX 00YYarOIUMHUCS
IIPY U3YyUYEHUH CIEAYIOIUX TUCLUIUINH:
— «Maremaruka. AHanuTHYECKas TeOMETpUs U JUHEHHas anredpay,

— «MartekmaTrka. MaTeMaTHYeCKUI aHAJIU3Y,
— «Teopus BepOSTHOCTEI,




— «lIpuknagHas TCOpHS BEPOITHOCTEH U CTATHCTHKA,

— «OCHOBBI IPOTPAMMUPOBAHUS,

— «AITOPUTMEL B CTPYKTYPEI JAHHBIX).

3HaHUs, TONYYCHHBIE TPH HM3YYECHWH MaTephaia JaHHOW TUCHIUIUIMHBI, WMEIOT Kak
CaMOCTOATENIBHOE 3HAUYCHUE, TAK X MOT'YT UCIIOJIB30BATHCS IPU U3YUYCHUU APYTUX NUCUUIUINH:

— «O06paboTKa KCIIEPUMEHTATbHbIX JTAHHBIX ),

— «CHCTeMBbI HCKYCCTBEHHOTO MHTCIIICKTAY,

— «MHTeINIeKTYaIbHEINA aHAIU3 JAHHBIX METOAAMH MAIIMHHOTO O0YUYCHUS.

3. OOBEM ¥ TPYJOEMKOCTh JUCITUTUTAHBI
Jlanubie 00 oOmieM o0beMe MUCHHUILIMHBI, TPYJOEMKOCTH OTICIBHBIX BHIOB Y4eOHOMH
paboThI 1O TUCIMIUIMHE (M pacTpeiesICHHE 3TOH TPYJAOSMKOCTH 110 CEMECTpam) Mpe/ICTaBICHbI B
Tadnue 2.

Tabmmma 2 — O6beM U TPYAOEMKOCTh AUCIIUILTHHEI

TpyaoemkocTs o
Bun yue6Hoit paboThl Bcero cemMecTpam
Neb
1 2 3
Oobwan mpyooemKocmb oucyuniunl, 5/ 180 5/ 180
3E/ (dac)
U3 Hux uacoe npakmuueckoii n0020no6KuU 34 34
Ayoumopnuie 3anamus, BCETo 4ac. 68 68
B TOM YHCIIE:

nekrun (JI), (gac) 34 34

npakTuueckue/cemunapckue 3anstus  (I13),

(dac)

naboparopusie pabotsl (JIP), (uac) 34 34

KypcoBoii mpoekT (pabota) (KII, KP), (1ac)

JK3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (dac) 76 76
Buo npomesicymounoii ammecmayuu: 3a4er,
madd. 3ager, sk3amen (3auer, Hudd. 3au, JK3. OK3.
JK3.*%)

%k
[Ipumeuanue: KaHAMIATCKUI K3aMeEH

4. CopeprxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TpyJI0SMKOCTH TUCIUIUIMHBI TI0 pa3/iesiaM U BUIaM 3aHITHH.
Pazzensl, TEMbI JUCHUIUTMHBI U UX TPYJIOSMKOCTh IPUBEICHBI B TaOIHIIC 3.

Tabnmia 3 — Paznensl, TeMbI TUCIUTUINHBL, UX TPYAOEMKOCTh

Pasesnbl, TeMbl AUCHUILTHHBL Jerwn | 113 (C3)| - JIP K CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 6
Pasnen 1. Beenenune u 6a30Bbie KOHICIIINH 2 2
Paznen 2. PerpeccnoHHbIN aHAIN3 4 4 6
Paznmen 3. ANropuT™sl KiaccupuKayu 4 4 10
Paznen 4. Orerka Mojienieit MaIMHHOTO 00 yYEHMS 4 2 10
Pazgen 5. ckyccTBeHHBIE HEHPOHHBIE CETH 4 8 10
Pasnen 6. ANropuTMBI KilacTepH3alii 4 10
Paznen 7. Aucambiu Mopeneit 4 6 10




Paznen 8. O0paboTKa U aHAIN3 TEKCTOB 4 4 10

Pasnen 9. PekoMeHIaTebHbIE CHCTEMBI 4 4 10
Hroro B cemecTpe: 34 34 76
Utoro 34 0 34 0 76

[IpakTrueckass TOATOTOBKA 3aKIIOYAETCS B HEMOCPEACTBEHHOM  BBIITOJHEHUH
OOyJaromuUMHCS  ONpPEACTCHHBIX  TPYAOBBIX  (YHKIHMHA,  CBS3aHHBIX C  Oyaymiei
npogeccHoHaNbHOMN AesTeIbHOCTHIO.

4.2. CopaepxxaHue pa3JeiaoB U TeM JEKIUOHHBIX 3aHITHM.
Copepxanue pa3iesioB M TEM JISKIIMOHHBIX 3aHITHI MPHUBEICHO B Tadnuiie 4.

Ta6n14ua 4 — ConepmaHHe Ppas3aciioB U TCM JICKIIMOHHOT'O IIMKJIa

Howmep paznena

HazBanue u COACPIKAHUEC PA3JACIIOB U TCM JICKIITMOHHBIX 3aHITUH

1

Pasnen 1. Beenenue v 6a30Bble KOHLENUMH. [Tonamue «Mawunmoe
obyuenuey, obracmu npumenenusi MO, pabouue mecma 6 cghpepe MO,
ucmopusn MO, mepmunvl u nousmus (NPOCMPAHCMEO NPUSHAKOE, MEMOOb
00yuenus, 3a0ayu Knaccuuxkayuu, pespeccu u op.)

Paznen 2. Perpeccuonnsiit ananus. MHK, epaduenmmuvlii cnyck,
pecpecCuoHHasl MoOelb ¢ 0OHOU NepeMeHHOU, MHOJNCeCMBEeHHAS pecpeccusl

Paznen 3. Anroputmsl kiaccudukanuu. Jlozucmuueckas pespeccus,
aneopumm k-Onudxcatimux coceoetl, 0epesbs NPUHAMUS peuteHull,
2padueHmublil OyCmMuHe, MAUUHbLL ONOPHLIX GEKMOPO8

Paznen 4. Ouenka mojeneit MalmmHHOTO 00yUeHUs. Pasziuunbie Mempuxu

OYEHKU PecPecCUOHHbIX MOOeell U Al2OPUMMO8 KIACCUDUKAYULL: ACCUTACY,
precision, recall, ROC, AUC, MAE, MSE, R-squared, RMSE

Pazgen 5. UckyccTBeHHBIE HEHPOHHBIE CETH. [lonsimus 6U0I02U4ecko20 u
UCKYCCMEEHHO20 HEUPOHOS, AN20pUmM 06pamHo20 PACnpoOCmMpPanenus ouubKi,
nepyenmpon

Paznmen 6. AMTopuUTMBI KIIACTEPU3AINH. K-Ccpeouux, camoop2anu3yiowuecs
xapmul Koxouena, uepapxuueckas xnacmepuzayus, DBSCAN, BIRCH

Paznen 7. Aucambnu mMojeneit. hreeune, bycmune, CryyaiHulil aec,
CmeKuHe

Paznen 8. O6paboTka u aHaMU3 TEKCTOB. Cmamucmuyeckue an2opummbl,
anzopumm word2vec, MAWUHHbLIL nepesoo

Paznen 9. PekxomeHnnaTenbHbIe CUCTEMBI. Quabmpayus Ha OCHOBE
cooepaicanus, KOAabopamuenas Quabmpayus, NOHAMue UHGOPMAYUOHHO20
ny3oipsi

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHATHUL
TeMbl IpaKTHYECKUX 3aHATHH U UX TPYAOEMKOCTb IIPUBE/ICHBI B TA0IHIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTb

U3 aux Ne
Ne | Tewmsl npaktudeckux | dopmbl mpakTrdeckux | TpyJO0eMKOCTh, |PaKTHUYECKOM |pa3ziena
/1 3aHATHH 3aHIATHI (qac) MOATOTOBKH, | JUCIIHII

(uac) JIMHBI

Y4eOHbBIM ITAaHOM HE TPETyCMOTPEHO

Bcero

4.4. JlabopaTopHbIC 3aHATHUSL
Tembl 1aOOpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTb MTPUBEICHHI B TabiHIe 6.




Tabauna 6 — JlabopaTopHble 3aHITUS U UX TPYILOEMKOCTb

N3 vux Ne
Ne HammMenoBanue mabopaTOpHBIX paboT TpyaOeMKOCTS, | MPAKTHHCCKOH | pasiena
/1 (qac) IMOATOTOBKH, | AUCIIHI
(gac) JIMHBI
Cemectp 6
1 3uakomMcTBO ¢ Jupyter Notebook 2 2 1
2 Perpeccuonnslii ananu3 B Python 4 4 2
3 AJTOpUTMBI KilacCubUKAIUU 4 4 3
4 OrneHKa MoJIeICH MalIMHHOTO 00YYeHUs 2 2 4
5 HckyccTBeHHBIE HEUPOHHBIE CETH 8 8 5
6 AJNTOPUTMBI KJIaCTEPU3ALNH 6 6 7
7 O06paboTKa 1 aHAJIU3 TEKCTOB 4 4 8
8 PexomeHnarenbHblE CUCTEMBI 4 4 9
Bcero 34 34

4.5. KypcoBoe npoekTupoBaHue/ BHIOIHEHUE KypCOBOH pabOTHI

VY4eOHbIM IUTaHOM HE MPEyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaromuxcs

Buzpl caMmocTosITebHOM paboThL U €€ TPYIOEMKOCTh IPUBEACHBI B Tabimie 7.

Tabnuma 7 — Buasl caMOCTOSITEIBHON pabOThI M €€ TPYJI0EMKOCTh

o Bcero, | Cemectp 6,
Bun camocTosTenbHOM paboThI
qac qac
1 2 3
W3yueHne TeopeTHIeckoro MaTepuaa
42 42
muciumiauasl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduyeckue 3amxanus (PI3)
Brmonnenne pedepara (P)
[ToaroToBka K TeKyIeMy KOHTPOJIIIO 17 17
ycneBaemoctu (TKY)
Homamnee 3apanue (13)
KonTponbasie pabotel 3a04ankoB (KP3)
IToaroroBka K MpOMEXyTOYHOH 17 17
arrecrauuu (I1A)
Bcero: 76 76

5. TepeueHnb y4eOHO-METOINICCKOTO 00CCIICUCHHUS

JIJISL CAMOCTOSITEITEHOM pa6OTLI 06yqa}omnx0ﬂ IO JUCHUITIIIMHEC (MO,I[yJ'I}O)

Y4eOHO-MeTOIMYECKHE MaTepuaibl JJis CaMOCTOSITENIbHON PabOThl OOy4aloNIMXCsl YKa3aHbl B
n.a. 7-11.

6. IlepedeHb nMeYaTHBIX U JEKTPOHHBIX YUEOHBIX U3aHUN

Tabnuna 8— [lepedeHs nMevaTHBIX M SJCKTPOHHBIX YUEOHBIX U3AaHUN

HepequL MNEYATHBIX U 3JICKTPOHHBIX y‘Ie6HBIX W3JaHu’ IIPpUBCICH B Ta6J'II/ILIC 8.




Komuects
0
SK3EMILTIPO
BB
UIEJLHS;[F;ec Bubmmorpaduueckas ccpuika 61/1?;];;(1)\41:%
ANEKTPOHH
BIX

IK3EMILLIPO
B)

https://znanium.com/catalog/product/19 | IIpotoabsikoHoB, A. B. AIroputr™msI
02689 Data Science u ux mpakTuyeckas
peanuzanus Ha Python : yueGHoe
nocobue / A. B. IIporoabsikonos, I1. A.
IIsmoB, B. E. CagoBHHKOB. - MOCKBa ;
Bomnorna : Uadpa-Umxenepus, 2022. -
392 c. - ISBN 978-5-9729-1006-9. -
Tekcr : anextponsslil. - URL:
https://znanium.com/catalog/product/19
02689 (nara oopamenus: 30.08.2022). —
Pexum fgoctyna: mo nojammcke.

https://znanium.com/catalog/product/12 | Kemnexep, /[. Hayka o naHsbIx:

21800 0azoBnIil kype / Jlxon Kemnexep,
bpennan Tupnu ; nep. ¢ aHri.. -
Mocksa : AnprimHa [Tabmumep, 2020. -
222 c. - ISBN 978-5-9614-3170-4. -
Tekcr : anextponnsiit. - URL:
https://znanium.com/catalog/product/12
21800 (mata obpamienus: 30.08.2022). —
Pexxum mocTymna: mo nmoarnmcke.

004 AnmaiinuH, 3. MamuHHOe 00yUYCHHE : 3

A5l HOBBII NCKYCCTBEHHBII HHTEIUIEKT / .
Anmaiinus. - M.: Aneniuna [TaGnvmep :
Touxa, 2017.

7. TlepedeHb 31€KTPOHHBIX 00pa30BaTENBFHBIX PECYPCOB
MHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOU ceTH «HTepHeT»

[lepeuenn 3JEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcos WHPOPMALTMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «VMHTepHeT», HEOOXOAMMBIX Ml OCBOCHMS JAWCLHUIUIMHBI
npuBeeH B Tabnmue 9.

Tabmuma 9 — IlepedeHb DIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpCOB WH(POPMALMOHHO-
TEJICKOMMYHHKAMOHHOM ceTn «HTepHEeT»

URL anpec HaumenoBanue

http://www.machinelearning.ru/ MachineLearning.ru - [IpodeccuonanbHbiit
nH(OpPMaLIMOHHO-aHATUTUYECKUH PECypc, MOCBAIICHHbIH
MAaIIMHHOMY O00Y4€HHIO, pacliO3HaBaHUIO 00Pa30B U
MHTEIUICKTYyaJIbHOMY aHAIHU3Y JaHHBIX.




https://www.deeplearningbook.org/ | The Deep Learning textbook - a resource intended to help
students and practitioners enter the field of machine
learning in general and deep learning in particular.

8. Ilepeuens HHPOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. Ilepedyenp mnporpaMMHOro oOecneueHHs, HCIOJIb3YEMOIr0 MpH OCYILECTBICHUH
00pa3oBaTeIbHOIo MpoLecca Mo AUCHUIIMHE.
Ilepedens Mcnonb3yeMoro nporpaMMHOro odecreyeHus npejacrasieH B Tadbauie 10.

Tabmuna 10— IlepeueHp mporpaMMHOTO 00ecTieUeHUsI

Ne o/ Haumenosanue

He npenycmotpeno

8.2. IlepeueHn HH(POPMAITIOHHO-CITPABOYHBIX CHCTEM,UCITOJIb3yEeMbBIX mpu
OCYIIECTBIECHUU 00pa30BaTEIHLHOTO MPOIECCa MO TUCIUTITNHE

[lepeuens UCMONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM MPEJACTaBICH B
Tabwmie 11.

Tabnuna 11— IlepeueHp nHPOPMALMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

1. Anaconda ¢ uaTepnperaropom sizeika Python Bepcun 3.10 mu Gonee HOBO#
2. Jupyter Notebook.

9. MarepuanbHO-TexHHUECKas 6a3a
CoctaB  MaTepuaIbHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOW Ul  OCYIIECTBJICHUS
00pa3oBaTeIbHOro Mpolecca o AUCHUILIMHE, IpeicTaBiIeH B Tabaunel?2.

Tab6muna 12 — CocTaB MaTepHaAIbHO-TEXHUICCKOM 0a3bl

No HanmMeHnoBaHne cocTaBHOM 4acTH Howmep aynutopun
/i MaTepUaTbHO-TEXHHYECKON 0a3bl (pr HEOOXOIUMOCTH)

1 | MynpTuMenuiiHas JeKIIMOHHAS ayAUTOPHS

2 | KommbroTepHslit Kiacc

10. OueHouHble cpeAcTBa I IPOBEACHUSI POMEKYTOUHOM aTTecTaluu
10.1. CoctaB OLEHOYHBIX CPEACTBIUISI TPOBEIEHUS MPOMEXKYTOUHON aTTecTaluu
00yJaromuxcs Mo AUCHHUIDINHE TPUBeIeH B Tadmuie 13.
Tabmuna 13 — CocTaB OLICHOYHBIX CPEACTB Ui MPOBEACHHSI MPOMEXKYTOUYHOM aTTecTaluu

Bun HpOM@)KyTO‘-IHOﬁ aTTCCTallu1 HepequL OLCHOYHBIX CPEACTB

DK3aMeH Crucok BOIPOCOB K SK3aMEHY;
TecThlL

10.2. B kauecTBe KpUTEpUEB OLEHKU YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIETEHIIMH 00yJyarolUMuUCs NpUMEHseTcsl S-OamibHas IIKanda OLEHKH cHOpMUPOBAHHOCTHU
KOMIIETEHIIUH), KOTOpas npuBeseHa B Tabuuie 14. B Tedenne cemectpa MOXKET MCIOIb30BATHCS
100-6ampHast  mKama — MOXIYJIBHO-PEHTHHTOBOW ~ CHCTEMBl ~ YHHBEpPCHTETa,  INpaBHia
HCIIONIb30BaHUSl KOTOPOM, YCTAHOBJIECHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuna 14 —Kpurtepuu orieHKH ypoBHS C(HOPMHPOBAHHOCTH KOMIIETEHITHIA




O1eHKa KOMITETEHITUHI

5-OayuTbHAs IIKaIa

XapakTepHrcTHKa c(h)OpMUPOBAHHBIX KOMIETCHIIMH

COTJIMYHO»
<Ga4YTCHO»

— o0yyarouuiicss TIyOOKO M BCECTOPOHHE YCBOWJI HPOTrPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, IOCTIEI0BATEILHO U TPAMOTHO €T0 M3JIaraer;

— ONHMpasiCh HAa 3HAHMUSA OCHOBHOM W [OMNOJHHUTEIBHOW JIMTEPaTypHl,
TECHO IPUBS3BIBAECT YCBOCHHBIC HAYUHbIE MOJOKEHUS C MPAKTUICCKON
JeSITEIbHOCTBIO HAIPaBJICHUS;

— yMeJl0 000CHOBBIBAET U apIyMEHTUPYET BbIIBUTaeMblE€ UM UJIEH;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— cBOOOIHO BJIa/IEET CUCTEMOM cHelMaIu3UPOBAHHBIX MOHATHH.

«XOpOIIO»
<GaYTCHO»

— o0OyJarouuiicst TBEp10 YCBOMI MPOTPAaMMHBIN MaTepHal, TPaMOTHO U
M0 CYIIECTBY W3Jaraer ero, ONHpasch HAa 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHHUS C TPAKTHYCCKON JESITEIHHOCTHIO
HaIpaBJeHUs;

— apryMEHTUPYET Hay4HbIE MOJIOKEHUS;

— JIeJTaeT BBIBOJEI M 0000IIEHHUS

— BJIAJICET CUCTEMOM CHEIUAIM3UPOBAHHBIX OHATHH.

«yIOBJIETBOPUTEIIEHO»
<«GavTEHOY

— 00y4JarOUINiACsl YCBOWJI TOJHKO OCHOBHOW MPOTPAMMHBIA MaTepHal,
[0 CYIIECTBY M3JAraeT €ro, ONUpasCh HA 3HAHMS TOJIBKO OCHOBHOM
JUTEPATYPHL,

— JIOIYCKAaeT HeCYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;

— UCHBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUHU 3HAHUU
HaIpaBJICHUS;

— cnabo apryMeHTHPYeT HaydHbIE TIOJ0KEHUS;

— 3aTpyHseTCsA B OPMYJIUPOBAHUU BBIBOJIOB M 0000IIEHUIA;

— YaCTUYHO BIAJCET CHCTEMOMN CIIENATU3NPOBAHHBIX OHSITHIA.

«HEYIOBJICTBOPUTEIILHO»
«HE 3aYTCHO»

— O0ydJarouuiicss HE YCBOWJI 3HAYUTEIHHOH YacTH MpPOTPaMMHOTO
MaTepuana;

— IONyCKaeT  CYIIECTBEHHbIC  OMMWOKM HW  HETOYHOCTH  TIPH
paccMOTpeHHuH IpobieM B KOHKPETHOM HaIPABIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUIECKOM IPUMEHEHUH 3HAHMUIA;,

— HE MOXET apTyMEHTUPOBATh HAYYHBIC TIOJIOKEHUS;

— He (GOpPMYJIIUPYET BBIBOJOB U 0000IICHHHA.

10.3. TunoBble KOHTPOJIbHBIE 33JaHUS WM UHBIE MaTEpHAIIbI.
Bompocsr (3agaun) anst 3x3aMeHa npejcTaBieHbl B Tabmure 15.

Tabmuua 15 — Bonpocsl (3a1aun) y1st SK3aMeHa

Ne n/m [lepeuens BompocoB (3a1a4) M1 SK3aMeHa Kon
WHJIIKaTOpa

1 Jig 3amaHHOrO HAbOpa JaHHBIX PEAIn30BaTh AITOPUTM [IK-1.3.1,
KJaccu(UKaIMK 1o yKa3aHHOMY B HaOope AaHHbIX npm3Haky | [1K-6.Y.2,
Ha si3p1ke Python [IK-6.3.1

2 [TocTpouts perpeccuoHHYI0 MOAETH AJIS 33JaHHOT0 Habopa [IK-1.V.1,
9KCIEPHUMEHTAIBHBIX JaHHBIX [1K-6.3.2

3 C ucnoab3oBanueM makera tensorflow noarorosuts onucanue | [1IK-1.B.1,
HEHPOHHOMU CETH U 3aIyCTUTh €€ 00yUICHUE Ha 3aJaHHOM [IK-6.Y.1,
Habope JTaHHBIX TIK-6.B.1

Bomnpocs! (3agaun) s 3auera / audd. 3auera npencraineHsl B Tadaume 16.
Tabauna 16 — Bonpocs! (3agaun) s 3auera / qudd. 3agera

Ne /it [Tepedens BompocoB (3axau) ais 3aueta / nud¢. 3aueTa

Kon
WHIUKATOPA




| Y4eOHBIM [JIAHOM HE MPEAYCMOTPEHO |

[lepeyenr TeM ans KypCcOBOTO TPOCKTHPOBAHMS/BBITIONHEHUS KYpPCOBOH pabOTHI
MpeCcTaBiIeHBI B Tabmwmie 17.
Tabauma 17 — IlepeyeHp TeM Ui KypCOBOTO MTPOSKTHPOBAHUS/BBIIIOTHEHUSI KYPCOBOM pabOoThI

[TpumepHBIii IepedeHb TeM sl KypCOBOTO TPOSKTUPOBAHHS/BBITIOTHEHHS

Ne n/m N
KYPCOBOM paboThl
Y4eOHBIM IUTAHOM HE TPEyCMOTPEHO
Bompocer s mpoBeneHHsT MPOMEXYTOUHOM aTTeCTallMd B BUAE TECTHPOBAHHS

MpeCTaBiIeHBI B Ta0mwmie 18.

Tabmuua 18 — IlpumepHsIil IepedeHb BOIPOCOB ISl TECTOB

Ho Kon
HHIN
Me Conep:xaHue TecTa
KATOop
P a
1 HNucTpykuusi: BpiOepuTe OOMH NPABUJIbHBINA OTBET TIK-
Kakoii u3 HHXKenepeduCIeHHBIX alrOPUTMOB MAIIMHHOTO 00Y4YEHUSI OTHOCUTCS K METOY 1.3.1
o0y4eHus ¢ yuurenem?
1. K-cpennanx (K-Means)
2. Merox rnaBHbIX KOMIIOHEHT (PCA)
3. K-6mmxkaiimmx coceneit (KNN)
4. Nepapxudeckast KJIacTepH3alHs
2 HNucTpykuusi: BpiOepuTe OOUH NPABUJIbHBINA OTBET TIK-
Yro Takoe nepeodyuenne (overfitting) B MammHHOM 00yueHUU? 1.B.1
1. Mozens He MOXKET YJIOBUThH 3aBUCHMOCTH B 00 YJaroIInX JaHHBIX
2. Mopenb CIMIIKOM IPOCTa U HE IOCTUIAeT HY>KHOH TOYHOCTH
3. Mogeinb Xxopo1o paboTaeT Ha HOBBIX JaHHBIX
4. Mogienb CIMIIKOM TOYHO IOBTOpsAET o0yyarolyue JaHHbIe U MI0X0 0000maer
3 HNucTpykuusi: BbiOepuTe OOUH NPABUJIbHBINA OTBET TIK-
Kakoii METPUKOM B MalIMHHOM O0YYEHUH YaIlle BCEr0 M3MEPSETCS KaueCTBO KiIaccu(puKkaropa 1.V.1
Y HecOaTaHCUPOBaHHBIX KJIaccax?
1. TounocTs (Accuracy)
2. CpennekBaaparnyHas omuoka (MSE)
3. ITonmuota (Recall)
4. MAE (cpennsisi abcoiroTHas OIMOKa)
4 HNucTpykius: BpiOepuTe OIMH NPABWIbHBII OTBET K-
Uro nemaeT perynspu3anus B MOJENH JINHEHHOH perpeccun? LY.l
1. YBenuuuBaeT KOJMYECTBO IPU3HAKOB
2. Y nanset BBIOPOCHI U3 TaHHBIX
3. Ilpenorepatiaet nepeodyueHue, mrpadys 3a Oonbinue Ko3)HUIHMESHTHI
4. Hopmanu3yeT BXOIHBIC JaHHbIE
5 I/IHCprKIII/IﬂZ BblﬁepI/ITe OJHUH l'lpaBH.J'l]:Hblﬁ oTBET IK-
Kakoif u3 aJropuTMOB ITpeHA3HAYEH IS 3a1a91 PETPECCHU? 1.3.1
1. Jloructuyeckast perpeccust
2. JIlunelinas perpeccus
3. K-cpennux
4. HauBHbI# GaitecoBCkuil kiiaccupukarop
6 Kakue u3 cieayronmx anropuTMOB OTHOCSTCS K 00yueHHI0 0e3 yuuTerns? IK-
1) Meton K-cpennanx (K-Means) 1.3.1
2) K-6mmxkaitmmx coceneit (KNN)
3) Uepapxudeckas K1acTepu3anus
4) JIuneiinas perpeccust
7 Kakne u3 crieayronmx METPUK MOXKHO HCIIOIb30BaTh JJIsl OIICHKU Kilaccuukaropa? IK-
1) Accuracy (TOYHOCTB) 1.B.1




2) MSE (cpenHekBaipaTHyUHast OLIHOKA)
3) Recall (nonuoOTA)
4) Precision (TOYHOCTH MOJOKHUTEIBHBIX)

Kakue 13 3THX TEXHHK MOXKHO HCIIOJIB30BATh I OOpBOBI ¢ epeodyueHuem?
1) YBennyenue o0béma o0yyaromnei BIOOpPKU

2) Perynsipu3zanus

3) Ucnonb3oBanue 0ojee CI0MKHON MOICTH

4) Pannee npekpatienue ooyuenus (Early Stopping)

IIK-
1.V.1

Kakue yrBepxaenus o Merone k-6mmxkaiimux cocenei (kNN) BepHbi?

1) AnroputMm TpeGyeT 00y4eHus mapaMeTpoB BECOB

2) AnropuT™ XpaHUT Bce 00y4arolue JaHHbIe

3) kNN sBnsercs nenuBbiM (lazy-learning) Metomom

4) KNN MoxeT MCII0Ib30BaThCs KakK JUlsl KilacCHU(UKaIMK, TaK U JUIsl perpeccuu

I1K-
1.3.1

10

Kakue u3 CICAYIOIHNX METOAOB OTHOCATCA K npez[06pa60TI<e JAaHHbIX B MAalllUHHOM 06y'—IeHI/II/I?

1) Macrabuposanue npusHakoB (Feature Scaling)

2) Perynsipu3zanus

3) KoaupoBanue kareropuaibHbix nepeMeHHbIX (Encoding)
4) 3anonHeHue IPONYIIEHHBIX 3HAYSHU I

TIK-
1.B.1

11

HNucrpykuus: K ka:knoii no3unuu, J1aHHOH B JIeBOM cToJI0Le, Moa0epuTe

COOTBETCTBYIOILYIO MO3UIII0 B IPABOM CT0JIOIE
VcTaHOBUTE COOTBETCTBHE MCXKAY aJITOPpUTMaMU U TUIIAaMHU 3aJ1a4:

A| Jluneitnas perpeccust 1 | Knaccuduxanms

B| Jloructuueckas 2 | Perpeccus
perpeccust

C| Meton K-cpennux 3 | Knactepusanus

D| Cryuqaiinsrii nec 4 | Knaccudukanus
(Random Forest) U perpeccus

TIK-
1.3.1

12

HNucrpyknusa: K kaxkaoil mo3unum, TaHHOH B JeBOM CTO0J1011e, TOa0epHuTe

COOTBETCTBYIOIIYIO IMO3MINIO B IPABOM CT0JI01E
YcTaHOBUTE COOTBETCTBUE MCEXKAY METpUKAMHU U X HA3HAUCHUCM:

A | Accuracy 1 Perpeccus: cpennsist

omuoKa

B | MAE 2 Perpeccus: mrpad 3a
0O0JIBIIINE OTKIIOHEHUS

C | Recall 3 Kiaccugukanms:
IIOJIHOTA

D | MSE 4 Kiaccugukanus: odmee
KOJIMYECTBO BEPHBIX

1.B.1

13

HNucrpyknusa: K kaxkaoil mo3unum, TaHHON B JeBOM CT0J1011e, TOA0epHuTe

COOTBETCTBYIOLIYIO MO3MINIO B IPABOM CT0JI0LE
Y CcTaHOBUTE COOTBETCTBHE MEXKOY METOAAMHM U NX XapaKTCPUCTUKAMM:

A | kNN 1 | Henut naHHbIE Ha KJIACTEPHI

B | Hdepeso 2 | AacamOnb iepeBbeB
peLICHUI

1.V.1




C | Random |3 | Pa30uBaeT mpocTpaHCTBO Ha
Forest npaBuia
D | K-Means |4 | OcHoBaH Ha roJIOCOBaHHUU

coceneu

14 | Muctpyknus: K kanoi no3unun, 1aHHOH B JI€eBOM CTOJI0LE, MOA0EpUTE TK-
COOTBETCTBYIOIIYIO MO3MINIO B IPABOM CT0JI0LE 131
Y CcTaHOBUTE COOTBETCTBHE MEXKOAY TCPMUHAMU U UX ONNMCAHUAMM:

A | [lepeoby |1 | Mogens He ciocoOHa
YeHue YJIOBUTbH 3aKOHOMEPHOCTH

B | Hemooby | 2 | Mogens mioxo padoraer Ha
YeHHE HOBBIX JaHHBIX U3-32

W3JIAIIHEN CIO0KHOCTH

C | Kpocc- 3 | Meron ymeHbIIeHUS
BaIMJalU nepeoOyyeHus
b

D | Perynspu | 4 | Ouenka Mojenu Ha pa3HbIX
3aLus MOJBBIOOPKaX

15 | Macrpyknms: K kanoi no3unun, 1aHHOH B JI€eBOM CTOJI0LE, MOA0EpUTE IK-
COOTBETCTBYIOILYIO MO3HIMIO B MIPABOM CTOJIOLE 1.B.1
Y cTaHOBUTE COOTBETCTBHUE MCEXKAY METOJaMH1 06y‘IeHI/I$I 1 UX XapaKTCPUCTUKAMM:

A | O6yuenn |1 | Mogens mosygaet Harpajsl
ec w mwrpadsl 3a qecTBUS,
yauTenem 9TOOBI HAYYUTHCS
MaKCHUMH3HPOBATH HATPAILy
B | O6yuenun |2 | Mogenb oO0yuaercs yepes
e 0e3 HECKOJIBKO CJIOEB C
YauTeNs 00y4JaeMbIMU BECaMH
C | O6yuenn |3 | Moxens oOydaercs Ha
ec pa3MeueHHBIX JaHHBIX
HOJKPEILT
CHHEM
D | IlonnocB | 4 | Mojnens neiTaeTca HAUTH
s3Has CKPBIThIE 3aKOHOMEPHOCTH
HEHpOHHA 0e3 MeTOK
s CeTh
16 | Vnopsmounre 3Tansl mpouecca MalIMHHOT0 00y4eHus OT Havyaja 710 KOHIa: TK-
1.V.1

1. TloaroroBka JaHHBIX
2. OOyueHue MoJienu
3. Ouenka Moaenu




4. TlpumeHeHHE MOJENN K HOBBIM JaHHBIM
5. Bwibop monenu

17 | YoopsimounTe maru, KOTOpbIe Hy>KHO BBITTOJHUTD Ui paOOTHI ¢ qanHbIMU niepen | 1IK-
00ydeHUEM MOJICITH: 1.3.1
1. OOpaboTka MPONyIIEHHBIX 3HAYCHUI
2. MacmrabupoBaHue NprU3HAKOB
3. KoaupoBaHue KaTeropuaTbHBIX TaHHBIX
4. PazneneHue AaHHBIX HA O0YYarOIIyIO U TECTOBYIO BHIOOPKU
18 | Ymopsgouure stansl B MeToje K-cpenHux: TIK-
1. TloBTopeHue maroB 2 u 3 70 CXOJIUMOCTH L.B.1
2. llpucBanBaHue KaxJI0W TOUKH JTAHHBIX OJMKaNIIeMy KiacTepy
3. OOHOBJICHHE IICHTPOB KJIACTEPOB
4. VHunuanuszanus HUEHTPOB KIACTEPOB
19 | Vnopsgounre stanbl 00y4eHUst MOJETN HAa OCHOBE JINHEHHOM perpeccu: TK-
1. OmpeaeneHue PyHKIIMU TIOTEPh 1.V.1
2. Vuunmanusanus napameTpoB MOAEIIH
3. MunumMuzanus GyHKIUM MOTEPh C IMOMOIIBIO AITOPUTMA ONTHUMHU3ALNH
4. TlporozupoBaHME Ha HOBBIX JJAHHBIX
20 | YmopsounTe 1ard B npolecce OLEeHKU Kilaccupukaropa: TK-
1. Bbruncnenue TouHOCTH (accuracy) 131
2. Tloctpoenue matpuiipl ommbok (confusion matrix)
3. Paznenenue naHHBIX Ha 00YYAIOLIYIO U TECTOBYIO BBIOOPKH
4. OueHka MOJETH Ha TECTOBBIX JTAHHBIX
5. OOyueHue MoJeNr Ha O0YYaronX JaHHBIX
21 | [pounTaiiTe TEKCT W 3aNUIINUTE PA3BEPHYTHI 000CHOBAHHBII OTBET: TK-
OOmsicauTe, 4TO TaKoe nepeodyuenue (overfitting) M Kak ero N30ekKars. 1.B.1
22 | IIpounTAaiiTe TEKCT W 3aNUIINTE Pa3BePHYTHIl 000CHOBaHHBII 0TBeT: UTO TK-
takoe MeTox k-Ommkaimmx cocenert (KNN) u kak oH paboraet? 1.Y.1
23 | [IpounTaiiTe TEKCT M 3aNUINKUTE PA3BEPHYTHIN 000CHOBaHHBIIi 0TBeT: UeM TK-
OTJIMYAETCS KIACCU(PHUKAINS OT PErPECCHU B MAIMHHOM O0yYCHUN? 1.3.1
24 | [IpounTaiiTe TEKCT W 3aNUIINUTE Pa3BEPHYTHIH 000cHOBaHHBII oTBeT: Kak TK-
paboTaeT METOJ] ONOPHBIX BEKTOPOB (SVM)? 1.B.1
25 | IIpounTaiiTe TEKCT U 3aNUIINTE Pa3BePHYThIil 000CHOBAHHBII OTBET: K-
OOBsICHUTE, YTO TAKOE KPOCC-BAIUAALMS M 3a4eM OHA HUCIIOJIb3YETCS. 1v.1
26 | WHeTpyknusi: BbiOepuTe OQUH NPABUJIbHBINA OTBET TIK-
Kakoii AJITOPUTM HUCIOJIB3YCTCA A1 KJ'IaCCI/I(i)I/IKaLII/II/I 00BEKTOB Ha OCHOBE HX 6.3.2
OmmKafmx cocenen?
1. Jloructudeckas perpeccus
2. Meron K-Means
3. Meron k Nearest Neighbours
4. JlepeBo perneHuit
27 | Aucrpykuna: Kakue METpUKY MOXKHO MCTIONB30BaTh JJIA OIeHKH KauecTBa Monenu | [1K-
kiaccudukanuu? (Beidepure Bce moaxoasine BapruaHThl) 6.3.1

1. Tounocts (Accuracy)




2. CpennexkBanparuunas omuoOka (MSE)
3. Tomnota (Recall)

4. Fl-mepa
28 | MucTpykums: K kaxnoii mo3unum, 1aHHOH B JieBOM CT0JI0Le, MOA0epPUTE TIK-
COOTBETCTBYIOIIYIO MO3UIHUIO B IPABOM CTOJI0II€. 6.V.2
Y cTaHOBHTE COOTBETCTBHE MEX Iy METOJAAMH MAIIMHHOTO OOYUYCHHS M TUTIAMH
3ajad9:

A | JIunelinag perpeccus | 1 | Knacrepuszanus

B | Jloructrmueckas 2 | Knaccuduxarust
perpeccust WA PETPecCHs

C | Merog K-cpennux 3 | IlporHo3upoBanu
€ YHUCIIOBOTO
3HAYEHUS

D | HepeBo pemienuit 4 | Knaccuduxarnust

29 | UHCTPYKUMS: YHOPSI09UTE 3TANBI B IPOIECCE 00YUEHHUsT MOIEU IMHEHHOM perpeccuu: TIK-
1. Ompenenenue QyHKIUH OTEPH 6.Y.1

2. VHunuanuzanys napameTpoB MOJIEIH
3. OOyueHHe MOJIENHU C TOMOUIBIO IPAJIUEHTHOTO CIYCKa
4. TIporHo3npoBaHHE Ha TECTOBBIX JaHHBIX

30 | MHCTpYKIHSA: MPOYNTANTE TEKCT U 3aNIMIINTE pa3BepHYTHIil 00ocHoBaHHbIH | [1K-
otBeT: UTO Takoe perynspusanus B MalIMHHOM 00y4YeHHH U Kak oHa momoraetr? | 6.V.1

31 | MHCTpYKIHSA: NPOYNTANTE TEKCT U 3aNMIINTE pa3BepHYThIil 00ocHOBaHHbIH | [1K-
otBeT: Kakoii nHCTpyMeHT unu 6ubnuoreky Python Bl ObI HCTIONB30BaAIN AJIS 6.B.1
BU3yaJIN3alMU Pe3yabTaTOB PA0OTHI MOJIEIHM MAIMHHOTO OOy4YEHUS, U mo4eMy?

IlepeyeHb TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYAIOLIMXCS 3a04HOM (OPMBI
o0y4eHus1, pesicTaBieHbl B Tabauie 19.

Tabmuna 19 — Ilepeyerb KOHTPOJIBHBIX PabOT

Ne o/mt [IepeueHp KOHTPOJIBHBIX paboOT

He npenycMoTpeHo

10.4. MeTonuueckue  Marepualibl,  ONpPEIEISIIOIIME  MPOLEAYPHl  OLECHHBAHHS
WHIMKATOPOB, XapaKTePH3YIOUIMX OJTambl (HOPMUPOBAHMS KOMIIETECHIIMH, COJEpKarcs B
JIOKANbHbIX HOpMaTuBHBIX aktax [ YAIl, periaMeHTHpYIOIIMX TOPSAOK H MPOLELYpPY
MIPOBEICHUS TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH U TIPOMEKYTOYHOM aTTeCTallMd 00YJaroIIiXCs
I'VAIL

11. Mertoaudeckue YKa3aHuA 4Jid 06yqa}omnxc;[ 10 OCBOCHHMIO JUCIHUIIINHBI

11.1. MeTtoauueckue YKa3aHusa  JJIs o6yqa}oumxc;[ IO OCBOCHHIO JICKIHMOHHOI'O
Matepualia.




OcHOBHOE Ha3HAUEHHUE JIEKLIMOHHOIO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0okoe U SICHOe H3JIOKeHHe yueOHoro marepuaina. HasHaueHue COBpeMEHHOH JieKLuM B
paMKax JUCLMIUIMHBI HE B TOM, 4TOOBI MOJYyYUTh BCIO MH(OpMAIMIO MO TEME, a B OCBOCHHU
GbyHAaMEHTaIbHBIX MPOOJEeM JAWCUMIUIMHBL, METOJOB HAy4YHOrO IO3HAHMs, HOBEHIIMX
JOCTIDKEHUI HaydHOW MBICTH. B yd4eOHOM mporecce JeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTaHU3aIMOHHYI0 ¥ MH()OPMAIMOHHYIO (QYHKIUH. JIeKIMs pacKpbhIBaeT MOHATUIHBIN ammapaT
KOHKPETHOH 00JacTH 3HaHHA, €€ MpoOJEeMbl, JAaeT IEJIbHOE IMPEICTABICHUE O JHUCIUILUINHE,
MTOKa3bIBAET B3aUMOCBS3b C APYTUMH IACHHATIMHAMH.

[TranupyemMble pe3ynbTaThl IPU OCBOCHUH 00YUYAIOMMMUCS JCKIIHOHHOTO MaTeprana;

— TOJY4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HaHWM, YPOBEHb
KOTOPBIX ONIPEAEINSIETCS EIEBOM YCTAHOBKOM K KaXKJOM KOHKPETHON TEME;

— TOJY4YEeHHE ONbITAa TBOPUYECKON PabOTHI COBMECTHO C MPEINOIaBaTeIeM;

— pa3BUTHE TPO(ECCHOHAIBHO-IEJIOBBIX  KadyecTB, JIOOBU K HpeAMETy H
CaMOCTOSITEIBHOTO TBOPUECKOT'O MBILUICHUS.

— TOSIBIICHHE HEOOXOIMMOT0 HHTEpEeca, HE0OXOIMMOTO JIJIsl CAMOCTOATEIEHON PabOTHI;

— TIOJIydeHHE 3HAHWM O COBPEMEHHOM YpPOBHE pa3BUTHUS HAYKH W TEXHUKHM U O
MPOTHO3€ UX Pa3BUTHsA Ha OinKalIine To/bl;

— Hay4yuTbCid METOAMYECKM oOpalaTbiBaThb MaTepuall (BBLACIATH IJVIABHBIE MBICIU U
MIOJIOKEHUS, IPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATb MX B  Pa3IU4HBIX
(hopMyInHupoBKax);

— MOJy4YeHHE TOYHOTO MOHUMAHHMS BCEX HEOOXOIUMBIX TEPMUHOB M MTOHATHH.

JlekuMOHHBI MaTepuanl MOXET COINpPOBOXKIATbCS JAEMOHCTpalUedl ClaiiioB U
HCTOJIb30BAaHUEM pa3[laTOYHOI'0 MaTepuana MpU TMPOBEJCHUH KOPOTKUX JHUCKycCHil 00
0COOEHHOCTSIX MPUMEHEHHSI OT/IEJIbHBIX TEMATHK MO JUCLUILINHE.

11.2. Meroauueckue yka3zaHus JUIs OOYYAIOIIMXCS IO BBINOJHEHHIO J1a0OPaTOPHBIX
pabot

B Xxone BbIMONHEHHS 7Ta0OPAaTOPHBIX PAOOT OOYYArONIMHCS JODKEH YIIIyOUTh |
3aKpenuTh 3HaHWS, NMPAKTUYECKHE HABBIKM, OBJAJETh COBPEMEHHOW METOAMKOW M TEXHUKON
OKCIIEPUMEHTa B COOTBETCTBHM C KBAJTM(DUKAIMOHHON XapaKTEPUCTUKOH OOYYaIOIIErocs.
Brimonnenune nabopaTopHbIX pabOT COCTOUT U3 IKCIEPHMEHTAIBHO-NPAKTHYECKOH, pacyeTHO-
AHAJUTHYECKOI YacTell M KOHTPOJIBbHBIX MEPOTIPHUSATHH.

Beimonaenue 1a00paTopHBIX paboT O0ydYarOIIUMCsl SIBISETCS HEOTHEMJIEMOW YacThIO
U3y4YCHUS JUCUMIUIMHBI, ONpEeNsieMOd Y4eOHBIM IUIAHOM, W OTHOCHUTCS K CpPEICTBaM,
00€CTIeYNBAOIINM PEIICHNE CIICAYIOINX OCHOBHBIX 33724 00y4JaloIIerocs:

— mpuoOpeTeHHe HaBBIKOB WCCIICOBAaHHUS IIPOLIECCOB, SBICHHH H OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUIUTHHEL,

— 3aKperuieHHe, Pa3BUTHEC W ACTAIHM3ALUS TEOPETHYCCKHX 3HAHWH, IMOJyYCHHBIX Ha
TEKIHAX;

— TOJyYeHHe HOBOI MH(OpMAIMH 10 N3y4aeMOi TUCLUILIHHE;

— npuoOpeTeHHe  HAaBBIKOB  CaMOCTOSTENBHOM  paboThl ¢ J1abopaTOpPHBIM
000pyIoBaHUEM U TPUOOPAMH.

3ajanue 1 TpeOOBaHU K IPOBEACHUIO J1a00pPaTOPHBIX PadOT
3aoanue u mpebosanue k npogedeHUIO 1AOOPAMOPHBIX PAOOM PA3MEWACMCsl 8 CUCIEME
auuno2o kabunema I'VAIL

Crpykrypa u dhopMa oT4yeTa 0 1a00pPaTOPHOU paboTe
® yenv pabomol
® 3adaHue
® peuterue (UCXOOHBLU KOO, pAcyembl, bIKIAOKU U M.N.)




®  pe3ynbmam GbINOIHeHUs pabombl
®  8bIBOObI

TpeboBanus k 0hopMIICHHIO OTYeTa 0 JTab0paTOPHOH pabdoTe

Omuem oghopmasiemes ¢ UCnoIb308aHUueM cucmemsl Komnvromeprot éepcmru LaTeX unu
peoaxmopos MS Word, OpenOffice Writer, Apple Pages u nooobuwix. Tumynvuwlii aucm
omuema pazmeujern Ha opuyuanrvrom caime I'VAIL. Omyuem O0ondcer 6bimb SKCNOPMUPOBAH 8
¢dopmam PDF u 3aepysicen 6 muunwiii kabunem I'VAII.

11.3. MeTtoauueckue yKa3zaHHUS Uil OOYJAIOUIUXCS 10 MPOXOKICHUIO CAMOCTOSTEITLHOM
paboTsl

B Xone BBHIMONHEHHUS CaMOCTOSTEIBHON pabOThI, 0OYYAIOMIMKCS BBHIMONHSAET paboTy 1O
3aJIlaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE MpENoJaBaTelis, HO 0€3 ero HemocpeaCTBEHHOIO
ydacTusl.

Jns oOywaromuxcsi mo 3ao4Hoi (opme oOydeHus, camocTosTenabHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mpouecce BBINOIHEHUS CaMOCTOSATENILHONW paboThl, y oOyuaromerocss (GopMupyercs
1esecooOpasHoe MIaHUPOBaHUE PabOYero BpEeMEHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUM M CHCTEMaTH3allUM NPUOOpETaeMbIX 3HAHUM, 0OecreunBaeT BBICOKHMH
YPOBEHb YCIIEBA€MOCTH B MEpuoJ OOyueHHs, I[OMOraeT HOJIYYUTh HAaBBIKM IOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHSL.

MetoandeckuMu ~ MaTepuaiaMiy, — HalpaBISIOIUMH  CaMOCTOSITENbHYIO  paboTy
00y4aromuxcs SBISIOTCA:

—  y4eOHO-METOAMYECKUI MaTeprall 0 JUCLUILINHE;

— METOJMYECKHE YKa3aHHs IO BBIMOJIHEHHIO KOHTPOJBHBIX paboT (Juist oOyuaromuxcs
o 3a04HOM (hopMe 0OyUeHHUS).

11.4. MeTtonuueckre yKazaHus i OOydalOmUXCAd [0 TMPOXOXKIACHHIO TEKYIIETOo
KOHTPOJIS YCIIEBAEMOCTH.

Texkyuii KOHTPOJIb YCHEBAEMOCTH MpeaycMaTpUBaeT KOHTPOJb KauyecTBa 3HAHUM
o0yJaronuxcs, OCyIIEeCTBISIEMOr0 B TEUEHHUE CEMeCTpa C IIeNIbI0 OIICHHBAHUS XOJa OCBOCHUS
JTUCUUTUTUHBL.

Texyumii KOHTPOJh OCYIIECTBISIETCS C HUCHoOib3oBaHMeM LMS u  TexHomormit
NPOBEICHUSI BIEKTPOHHOIO TECTHPOBAHUS. Pe3ylbTaThl YUUTHIBAIOTCS B UTOMOBOM PEUTUHIE
CTYACHTA [0 UTOr'aM CEMECTPA.

11.5. MeTtonuueckue ykazaHusi Al OOYYaroIIMXCs MO MPOXOKACHHUIO MPOMEXYTOUHOU
aTTeCcTaluu.

[Ipomexyrounass  arrectauust  OOydYarOIIMXCSl — MPEAYCMAaTpUBAaEeT  OLEHUBAHHUE
MIPOMEKYTOYHBIX M OKOHYATEIBHBIX PE3yNbTaToB oOydeHHs 1o aucimriumHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLIEHKHM 3HAHWH, MOJY4YEHHBIX OOydJaromuMcs B Ipolecce
U3y4YeHHs BCeW AMCLUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSTENbHON paboThl, CIOCOOHOCTH
NPUMEHATh HX JUISl pelleHHs MPAaKTHYECKUX 3aJay. ODK3aMeH, Kak IpaBUJIO, MPOBOAMUTCS B
NEepUoJ SK3aMEHAIIMOHHON CceccHM M 3aBepllaeTcsl aTTeCTALMOHHOW OIEHKOH «OTJIMYHOY,
«XOPOIIOY, «yIOBIECTBOPUTEIILHOY, «HEYIOBIETBOPUTEIHHOY.



Jluct BHECeHUs U3MEHEHHH B pabovyIo NporpaMmy AUCLUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




