MHHUCTEPCTBO HAYKH U BLICILIEI'O OBPA3OBAHUS POCCHICKOW

OEJIEPALIMA

(enepansHoe rocyAapCTBEHHOE aBTOHOMHOE 0OPA30BATENIEHOE YHPENACHHE BRICLICTO

o6pazoBaHus

"CAHKT-TIETEPBYPICKUI FOCY JAPCTBEHHBIY YHUBEPCUTET
ADPOKOCMUYECKOTO ITPHMEOPOCTPOEHH A"

Kadenpa Ne 43

VTBEPXJIAIO
PykoBoauTtens 06pazoBate/lbHO# POrpamMmsl

JIOLL,K.T.H.

JIuct cornacoBauus paboyei mporpaMmMbl JUCLMIIMHBL

ITporpamMMmy cocTaBui (a)

Cr. npernogasarteiib

M. L. ITonsik

(HOKHOCTD, Y. CTCICHb, 3BAHHC)

A.A. DomCHroBA

7/ Mu, amunms)
D

(IOIDKHOCTB, Yy4. CTEMEHb, 3BaHHE)

«06» despana 2025 r, mpotdxon Ne 01/2025

3asenyromuii kadenpoi Noj43

JLT.H.,TIpod. 06.02.2025

(uHuuMansl, GamMuus)

M.IO. OxTunes

(y4. cTenenb, 3BaHKE) \77 oun,‘cu, nara)

N

(MHMUMADL, paMuIHA)

A.A. domeHkoBa

Cf
/ (moanuce)
«06» despans 2025 ¢

PABOYAS I[TPOIPAMMA JUCIHUITITTAHBI

«OCHOBBI MAUIHHHOTO 00YYEHHA»

(HaumeHOBaHHC AMCLHIUTHHEL)

Koz HanpasJieHust OAroTOBKH/
CreuManbHOCTH

09.03.04

HauMeHOBaHHE HANPABICHUA
[OJArOTOBKH/ ClEUHaIbHOCTH

[IporpaMMHas HHXKEHEPUS

HaumenoBanue
[poeKTHPOBAHHE MPOTPAMMHBIX CHCTEM
HarnpaBJIeHHOCTH
dopma 00yueHus 3a04Has
I'op npuema 2025

Cauxr-Tlerepbypr— 2025

(IOKHOCTS, Y. CTENEHb, 3BAHHE (/quﬂrmct», naTa)

3amecTuTeNb AUPEKTOPA UHCT 4 No4 louuecKkoif pabote
OO, KT.H. // 7 & 7 06.02.2025
)

(uHALHANb, pamumns)



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 peanusyercs kadeapoit «Ned3y.

JlucruiiiHa HarelieHa Ha (GOpMUPOBAHKE Y BBIITYCKHAKA CIICAYIOIINX KOMITCTCHIINI:

IMK-1 «CrnocoGHOCTh MOAETHPOBATH, AHAIM3HPOBATH M HCIIOIH30BATH (HOpMAIIbHBIC
METO/Ibl KOHCTPYHUPOBAHUS POTPAMMHOI0 00ECTICUCHUS»

[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 JAaHHBIX.

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

IIporpaMMoil IUCLMIUIMHBEI MPENLyCMOTPEHbI CISAYIOUIME 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
[Tonmyuenne oOy4arOmUMUCS HEOOXOMUMBIX 3HAHWUHN, YMEHWH W HaBBIKOB B OOJIACTH aHAJIN3a
JaHHBIX ¥ MammHHOTO oOyueHus. [IpemocraBneHre BO3MOXHOCTH OOY4YarOMIMMCSI Pa3BUTh U
MPOJICMOHCTPUPOBATh HABBIKM B OO0JIACTH HWCIOJL30BAHUS s3bIKa TporpammupoBanus Python
JUTSL PETIISHUS 3a/1a9 MAITMHHOTO O0yYeHUSI.

1.2. JlucumruimHa  BXOAWT B COCTaB  4YacTH, (OpMHUpPYEeMOW  ydJaCTHHKAMHU
00pa3oBaTEeIbHBIX OTHOIICHNUH, 00pa30BaTEIbHON MPOTPaMMBI BEICIIIETO 0Opa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yIHTATOB OOYUCHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUTaHUPpYEeMbIMH pesysbratamu ocBoeHust OIT BO.

B pesynbraTe m3ydeHHS IUCHUIUIMHBI OOYYAIOUIMICS JOJDKEH 00IagaTh CIEAYIOIINMHU
KOMIIETEHIIMSAMH WIH UX YacTsMHA. KoMneTeHIMyn M WHINKATOPBl UX JOCTIKCHHUS TIPUBEICHBI B
Tabnue 1.

Tabmuna 1 — [lepedeHb KOMIETEHIINI ¥ HHANKATOPOB MX JIOCTHXKEHUS

Kox u
Kareropus (rpynmna) Koz u HanmeHOBaHME UHINKATOPA JOCTHKECHUS
HaUMEHOBaHWE
KOMIICTEHIINU KOMIETEHIINN
KOMIIETEHIINH
ITK-1 Cnocobnocts | ITK-1.3.1 3HaeT OCHOBBI MOACTUPOBAHUS U
MOJICJIUPOBATH, (hopMabHBIE METOBI KOHCTPYHPOBAHHUS
aHaTU3UPOBATh U MPOrPaMMHOTO 00ECTICUEHUS
WCITOJIB30BaTh [IK-1.VY.1 ymeer ucnonb3oBaTh hopManbHbIe
[Ipodeccnonanvubie
(hopmanbHBIC METObl KOHCTPYUPOBAHUS MTPOTPAMMHOTO
KOMITETEHITUH
METOJIbI obecrieueHns
KOHCTPYHUPOBAHUS ITIK-1.B.1 BnageeT HaBRIKAMU MOACITUPOBAHUS U
MIPOTPaAaMMHOTO (hopMaTHLHBIMU METOJIJAMH KOHCTPYUPOBAHUS
obecrnieueHus MIPOTrPAaMMHOTO 00ECTICUEHUS
T1IK-6.3.1 3HaTh MaTeEMaTUYECKHE METObI
HUCKYCCTBCHHOT'O MHTEJUICKTa U 00pabOTKH
JIAaHHBIX
ITIK-6.3.2 3HaTh OCHOBHBIE METOIbI, MOJCIIHA U
ITK-6 T'oToBHOCTH AIbL, MOZL
AJITOPUTMBI HCKYCCTBEHHOTO MHTEIJICKTA U
WCITOJTh30BATh
00acT X MPUMEHEHUS
3HaHUE OCHOBHBIX
METOOB [IK-6.VY.1 ymeTs npUMeHSATh METOABI, MOJIETH U
[Ipodeccnonanvubie AJITOPUTMBI UICKYCCTBEHHOTO UHTEIUICKTA MPH
HMCKYCCTBEHHOTO
KOMITETEHITUH MPOEKTUPOBAHUU U pa3paboTKe CIeHUaIbHOTO
WHTEIJICKTa B
. NporpaMMHOT0 0becreyeHust
nocIeayIoNIeH
. | IIK-6.Y.2 yMeTb CTaBUTH 3a1a4¥ U BHIIOIHATH
npodeccuoHaIbHON
MPOEKTUPOBAHNE CUCTEM UCKYCCTBEHHOTO
JIeSITENIbHOCTH
WUHTEIJICKTa
IIK-6.B.1 BnageTh HaBbIKAMH HCITOJIH30BaHUS
WHCTPYMEHTAIBHBIX CPEACTB pa3paboTKu CHCTEM
MCKYCCTBEHHOT'O MHTEJUICKTA

2. Mecro pucuumuinHel B ctpykrype Ol
JucuunnuHa MokeT 0a3UpoBaThCs Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00Y4arOIIUMUCS
[P U3YYCHHUHU CIIEAYIOMINX AUCLUUIUINH!
«MaTemaTHka. AHaJIUTHYECKas TeOMETPUA U JIMHEHHas ajnreOpay,
«Maremartuka. MaTeMaTHUYECKUN aHAIH3»,
— «Teopus BEpOSATHOCTEW,
«[IpuknanHas Teopus BEPOATHOCTEN U CTaTUCTHUKAY,




— «OCHOBBI MPOrPAMMHUPOBAHUS,

— «AJTOPHUTMBI M CTPYKTYPBI JTAHHBIX).

3HaHUs, TOJYYCHHBIC TPH W3YyYCHHHM MaTepuaja JaHHOW TUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSITEIILHOE 3HAUCHHE, TAK U MOTYT UCIIOIB30BATHCS MPU U3YUCHUU JPYTHX JUCIUTUIHH:

— «O0paboTKa IKCIEPUMEHTAIbHbIX JaHHBIX),

— «CHCTeMBI HCKYCCTBEHHOTO MHTEIICKTA.

3. OOBeM U TPYAOSMKOCTh TUCIIUTUIAHBI
Janubpie 00 oOmieM o0beMe MUCHHUIUIMHBI, TPYJOEMKOCTH OTICIBHBIX BHIOB Y4eOHOM
paboThI 1O TUCIMIUTMHE (M pacTpeesICHHEe 3TOM TPYAOSMKOCTH 110 CEMECTpam) Mpe/ICTaBICHbI B
Tabmuie 2.

Tabmmma 2 — O6beM U TPYAOEMKOCTh JUCIIUILTHHEI

TpyIoeMKOCTb 10
Byt yueOHO# paboThI Bcero ceMecTpam
Ne8

1 2 3
Oobwasn mpyooemKocmb oucUuUnIuUHbLL, 5/ 180 5/ 180
3E/ (gac)
U3 Hux uacoe npakmuueckoii n0020noeKuU 8 8
Ayoumopusie 3anamus, BCETo vac. 16 16
B TOM YHCIIE:

nekimu (JI), (gac) 8 8

npaktuieckue/cemunapekue 3ansrus  (113),

(gac)

naboparopusie padots (JIP), (dac) 8 8

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

JK3aMeH, (Jac) 9 9
Camocmosimensnas paboma, Bcero (4ac) 155 155
Buo npomesicymounon ammecmayuu: 3ader,
mudd. 3ader, sk3amen (3auet, [dudd. 3ay, OK3. JK3.
DK3.%%)

' o
[Ipumedanue:  kaHAMAATCKHUI SK3aMEH

4. CopeprxaHue JUCIUTUIMHBI
4.1. PacnpeneneHue TPyAOEMKOCTH IUCIUILTAHBEI IO pa3/iesiaM v BUIaM 3aHATHH.
Paznensl, TeMbl IUCIUTUIMHBL U UX TPYJAOEMKOCTh TIPUBEJICHBI B TabuIe 3.

Tabnmima 3 — Paznensl, TeMbI TUCIUTUINHBL, UX TPYAOEMKOCTh

Pa3mesnbl, TEMBI QUCIMIUTAHBI Jexwmn | 113 (C3)| - JIP KIT CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 8
Paznen 1. Beenenue u 6a30BbIe KOHICTIIHA 2 2 15
Pazpen 2. PerpeccronHblil aHanu3 2 2 50
Paszmen 3. ANrOpuTMBI KJTacCH(pHUKAIMN 2 2 50
Paznen 4. Orerka Mojieieit MaIMHHOTO 00 yYEHMS 2 2 40
Hroro B cemecTpe: 8 8 155
Uroro 8 0 8 0 155

[IpakTnueckass TMOATrOTOBKA 3aKJIOYAETCSi B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU
OOyJaromMMHCS  ONpPEACTCHHBIX  TPYAOBBIX  (YHKIHMHA,  CBS3aHHBIX C  Oyaymiei
poQeCCHOHATBHON NeSTETBHOCTHIO.




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

Tabnmma 4 — CoxepxaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA

Howmep pasnena HasBaHune u conepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHN

1 Pasznen 1. Beenenue u 6a3oBble KOHIENUUU. [Tousamue « MauuHHOe
obyuenuey, oonacmu npumenenuss MO, pabouue mecma 6 cgpepe MO,
ucmopusn MO, mepmunvl u nousmus (NPOCMPAHCmME0 NPU3HAKO8, Memo bl
06yuenus, 3a0ayu Kaccuguxkayuu, pespeccutt u op.)

2 Paznen 2. Perpeccuonnsiit ananus. MHK, epaduenmmuvlii cnyck,
Pe2PecCUOHHas MOOeb ¢ 0OHOU NePEMEHHOU, MHONCECMBEHHAS. Pe2PecCus
3 Paznen 3. Anroputmsl kinaccudukanuu. Jlozucmuueckas pespeccus,

aneopumm k-Onudcatimux coceoetl, 0epesbs NPUHAMUS peuteHull,
2padueHmubwlil 6YCmuHe, MAULUHbL ONOPHBIX BEKNOPOS

4 Paznen 4. Ouenka mojeneit MalmmHHOTO 00yUeHUs. Pasziuunbie Mempuxu

OYEHKU pecpecCUOHHBIX MOOeell U aleOPUMMO8 KIACCUDUKAYUU: ACCuracy,
precision, recall, ROC, AUC, MAE, MSE, R-squared, RMSE

4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHSI
TeMbl IpakTUYECKUX 3aHATUI U UX TPYIOEMKOCTb IPUBEACHBI B TaOnuLE 5.

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTb

U3 nux Ne
Ne | Tewms! npaktudeckux | opmbl mpakTudeckux | TpyJO0eMKOCTh, |TPaKTHUUYECKOM |pa3ziena
/1 3aHATHH 3aHATHI (qac) MOATOTOBKH, | JUCITHII

(uac) JIMHBI

VY4eOHbIM IIaHOM He MPEeyCMOTPEHO

Bcero

4.4. JlabopaTopHbIe 3aHATHUSL
Temb! 1a0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTbH MTPHUBEICHHI B Ta0iHIIE 6.

Tabauna 6 — JJabopaTopHble 3aHITUS U UX TPYILOEMKOCTb

N3 mux No
No HamveHoBanme 1aG0paTopHbIX paGoT TpynoeMKoCTh, | MPaKTUYECKOH | pa3aena
n/n (gac) MOATOTOBKH, | JUCIUI
(gac) JIMHBI
CemecTp 8
1 3nakomcTBO ¢ Jupyter Notebook 2 2 1
2 Perpeccruonnsiii ananu3 B Python 2 2 2
3 AJNTOpPHUTMBI KiTacCH(DHUKAITAN 2 2 3
4 OrneHka MoJieneil MammuHHOTO 00yYeHHs 2 2 4
Bcero 8 8

4.5. KypcoBoe npoekTupoBaHue/ BHIOIHEHUE KypCOBOH pabOTHI
VY4eOHbIM IUTaHOM HE MPEyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaromuxcs




Bunpsl camocTosiTenbHOM paboThl U €€ TPYI0EMKOCTh IPUBEACHBI B TabnuLe 7.

Tabmuna 7 — Bunbl caMoCcTOSITENbHON paOOThI U €€ TPYJI0EMKOCTh

o Bcero, | Cemectp 8,
Bunx camocrositenpHOM paboOTh

qac qac
1 2 3

W3y4yeHue TeOpeTHYECKOro Marepuana 90 90
muctuinael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka K TeKynieMy KOHTPOIIIO 20 20

ycneBaemoctu (TKY)

Jlomamnee 3apanue (/13)

KonTponbasie pabotel 3a04ankoB (KP3) 25 25

ITonroroBka K MpOMEKYTOYHOMU
A POMEAY 20 20

arrecranuu (I1A)
Bcero: 155 155

5. TepeueHsb y4eOHO-METOANICCKOTO 00CCIICUCHHUS
IUISL CAMOCTOSITEIIbHOM paboThl 00yJaromuXcs MO AUCIUILTHHE (MOIYITIO)
VY4eOHO-MeTOINUECKNe MaTepHaNbl sl CAMOCTOSITENBHON paboThl O0YJaromIMXCsl yKa3aHbl B
m. 7-11.

6. IlepedeHb nMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3aHUI
IlepedyeHb neyaTHBIX M AIEKTPOHHBIX YUEOHBIX U3/JaHUN NpUBEAEH B Tabuue 8.
Tabmuna 8— IlepedeHp NMevaTHBIX M DJICKTPOHHBIX YUCOHBIX U3AAHUN

Komunuects
0
9K3EMILIIPO
BB
UIL{LIIJH:E;)/G:C bubnuorpadudeckas ccblika 614(6;];(1)(;41‘21(6
JNEKTPOHH
BIX

AK3EMILISPO
B)

https://znanium.com/catalog/product/19 | IIpotoabsikoHoB, A. B. Aaroputr™msI
02689 Data Science u ux npakTudeckas
peanmzamst Ha Python : yaeGHOE
nocobue / A. B. IIporoabsikonos, I1. A.
ITen0B, B. E. CanoBHukoB. - MockBa ;
Bonoraa : Uadpa-Unxenepus, 2022. -
392 c. - ISBN 978-5-9729-1006-9. -
Tekcr : anextponsslil. - URL:
https://znanium.com/catalog/product/19
02689 (nmata oopamienus: 30.08.2022). —
Pexxum ocTymna: mo nmoarnucke.




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

21800 0aszoBnIil kype / Jlxon Kemnexep,
bpennan Tupnu ; nep. ¢ aHri.. -
Mocksa : Anprimaa [Tabmummep, 2020. -
222 c. - ISBN 978-5-9614-3170-4. -
Tekcr : anextponnsii. - URL:
https://znanium.com/catalog/product/12
21800 (mata obpamenus: 30.08.2022). —
Pexxum ocTymna: mo nmoarnmucke.

004 Anmaiinun, D. MamuaHOE 00ydeHue : 3
A5l HOBBII NCKYCCTBEHHBII WHTEIUIEKT / .
Anmmnaiinun. - M.: Aneniuaa [TaGnvimep :
Touxa, 2017.

7. IlepedeHb 21EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKALIMOHHON ceTH «VHTepHeT»

Ilepeuenn 3JIEKTPOHHBIX 00pazoBaTeIbHbIX pecypcos MH(POPMALMOHHO-
TEJIEKOMMYHUKAaLMOHHON ceTu «lMHTepHeT», HEOOXOAMMBIX Ml OCBOCHHS JAWCLHUIUIMHBI
npuBeeH B Tabnmme 9.

Tabmmma 9 — IlepedeHb DIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpCOB WH(POPMALMOHHO-
TEJICKOMMYHHKAIIMOHHON ceTn «HTepHEeT»

URL anpec HaumeHnoBanue

http://www.machinelearning.ru/ MachineLearning.ru - [IpodeccuonanbHbIi
nH(OpPMaLMOHHO-aHATUTUYECKUH PECypc, MOCBSIICHHbIH
MAaIIMHHOMY O0Y4€HHIO, pacliO3HAaBAaHUIO 00Pa30B U
MHTEJUICKTYaIbHOMY aHAIH3Y JTaHHBIX.

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. IlepeueHb HHPOPMAIMOHHBIX TEXHOJIOTHI
8.1. Ilepedyenp mporpaMMHOro oOecneueHHs, HCIOJIb3YEMOI0 MpH OCYILECTBICHUH
00pa3oBaTeIbHOIo MpoLecca Mo AUCHUIIHHE.
Ilepedenp McnoNB3yeMOro NporpaMMHOro odecreyeHus npejacrasieH B Tadbauie 10.

Tabmuna 10— [lepeueHp mporpaMMHOTO o0ecTieUeHUs

Ne o/ Haumenosanue

He npenycmotpeno

8.2. IlepeueHn MH(POPMAITTOHHO-CITPABOYHBIX CHCTEM,UCITOJIb3yEeMbBIX pu
OCYIIECTBIECHUN 00pa30BaTEIHLHOTO MPOIECCa MO TUCIUTITNHE

[lepeuens HCMONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM MPEJACTABICH B
Tabmme 11.

Tabauna 11— IlepeueHp nHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno




9. MarepuanbHO-TexHHUYECKas 6a3a
CoctaB  MaTepHaIbHO-TEXHMYECKOM 0a3bl, HEOOXOAMMOW Ul  OCYIIECTBJIECHUS
00pa3oBaTeabHOro Mpolecca o AUCLHUILIMHE, IpeAcTaBiIeH B Tabaunel?2.

Tab6muna 12 — CocTaB MaTepHaIbHO-TEXHUICCKOM 0a3bl

No HanmMeHnoBaHne cocTaBHOM 4acTH Howmep aynutopun
n/m MaTepHaIbHO-TEXHUYECKON 0a3bl (pu HEOOXOAMMOCTH)

1 | MynsTuUMenuiiHas JTEKIUOHHAS ayIUTOPUS

2 | KommbroTepHsliil Kiacc

10. OueHouHble cpeaCcTBa AJIS MPOBEJECHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIA MPOBEACHUS MPOMEXKYTOYHOM aTTecTaluu
o0ydJaromuxcs o AUCLUIUIMHE NpUBeieH B Tabauue 13.
Tabmuna 13 — CocTaB OIICHOYHBIX CPEJICTB I MPOBEACHHS MPOMEXYTOUYHOUN aTTeCTalluU

Bun npoMekyToUHOM aTTecTanuu [lepedeHb OLIGHOUHBIX CPEJCTB
DK3aMeH Crucok BOIPOCOB K SK3aMEHY;
3anauuy;
TecThl.

10.2. B kayecTBe KpUTEpUEB OLEHKH YypPOBHA c(HOpPMUPOBAHHOCTH (OCBOCHHMS)
KOMIIETEeHIINH 00yJalomMUMHUC TPUMEHsIETCS S-0aimpHas IIKajda OLeHKH c(HhOpMUPOBAHHOCTH
KOMIIETEHIINH, KOTOpast MpuBeieHa B Tabmuie 14. B Teyenne cemectpa MOXKET HCIIOIB30BATHCS
100-6ampHast  mKama — MOXIYJIbHO-PEHTHHTOBOW  CHCTEMBl ~ YHHBEpPCHTETa,  IMpaBHia
HCIIONIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuna 14 —Kpurtepuu orieHKH ypoBHS C(hOPMHPOBAHHOCTH KOMIIETESHIHN

O1eHKa KOMITETEHITHI

XapakTepucTrka c(hOpMUPOBAHHBIX KOMIIETCHIIAN
5-OauTbHAs IIKaIa P P (bop

— oOyvaronuiicss TIIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, TIOCTIEIOBATEILHO M IPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh HAa 3HAHWUS OCHOBHOW W JIOTIOJHHUTCIILHOW JIUTEPATYPHI,
TECHO MPUBS3BIBAECT YCBOCHHBIC HAYYHBIC TOJIOKEHUS C TIPAKTUICCKOM
JIATCIILHOCTHIO HAMPABJICHHS,

— yMeno 000CHOBBIBACT M apTYMEHTHUPYET BBIJIBUTACMbIC UM UJICH;

— JIeJTaeT BBIBOJLI M 0000IIEHHUS

— cBOOOJIHO BJIAJICET CUCTEMOMN CICIIMATU3UPOBAHHBIX TIOHSATHH.

COTJIIMYHO»
<Ga4YTCHO»

— 00y4aroUuiicss TBEPJO YCBOMII NPOTrpaMMHBIN MaTepHal, IpPaMOTHO U
IO CYIIECTBY M3JlaraéT €ro, ONHUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOIYCKAaeT CYLIECTBEHHBIX HETOYHOCTEH;

— YBS3BIBA€T YCBOCHHBIC 3HAHHUA C TPAKTHUECKOW AEATEIHHOCTBHIO
HarpaBJICHUS;

— apryMEHTHUPYET Hay4HbIE MOJIOKEHHUS;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— BJIaICET CUCTEMOM CllelIMaIu3UPOBAHHBIX TOHATHUIA.

«XOpOIIO»
<Ga4YTCHO»

— 00y4arouuiicss yCBOWJI TOJbKO OCHOBHOM NMpPOTrpaMMHBIA MaTepua,
MO CYIIECTBY H3JaraeT €ro, ONMUpasch Ha 3HAHUS TOJBKO OCHOBHOM
«YZIOBIICTBOPUTEIILHOY» | TUTEPATYPHI;

«3aYTEHO» — JIOITyCKaeT HeCYIECTBEHHBIE OIMOKN 1 HETOYHOCTH;
— WCTIBITHIBACT 3aTPYAHEHUS B TPAKTHUYECKOM TPHUMEHCHHH 3HAHHUU
HarpasJICHUs;




OreHKa KOMITETEHITHN

5-OayuTbHAs IIKaIa

XapakTepHrcTHKa c(h)OpMUPOBAHHBIX KOMIETCHIIMH

— cn1abo apryMeHTHpYeT HayuHble TIOJI0KEHUS;

— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BBIBOJIOB B 000OIICHHIA;
— 9aCTUYHO BIAJCET CHCTEMOMN CIENATN3NPOBAHHBIX TOHITHIA.

«HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

MaTepuania;
paccMOTpeHHH Tpo0IeM B KOHKPETHOM HallpaBJICHHH;

— HE MOXET apryMEHTUPOBATh HAYYHBIC MTOJIOKCHHUS;
— He (OpMYJIIUPYET BBIBOJOB U 0000IIECHUA.

—06yqa}omm7lcsl HE YCBOWJI 3HAUUTEILHOM YacTH nporpaMmMHOro
— OOITyCKacT CYIIECTBCHHBIC OIHOKH u HCTOYHOCTH Ipu

— HUCIIBITBIBACT TPYAHOCTHU B MPAKTUYCCKOM IPUMEHCHNN 3HaHHﬁ;

10.3. TunoBble KOHTPOJIbHBIC 3aJaHUSI UJIM UHBIE MATEPHAIIBL.
Bompocsr (3agaun) ans sx3aMmeHa npeacTaBiieHsl B Tabaune 15.

Tabmuna 15 — Bonpocs! (3amaun) 1i1st 5K3aMeHa

Ne n/m [lepeuens BompocoB (3a1a4) M1 SK3aMeHa Kon
UHJIUKaTOpa
1 Jnig 3aianHOTO HA0Opa JAHHBIX PEAM30BaTh AITOPUTM IK-1.3.1,
KnaccuuKaluy Mo ykazaHHOMY B HaOope panHbix npu3Haky | [1K-6.Y.2,
Ha si3bike Python I1K-6.3.1
2 [TocTpouTh perpeccHOHHYIO MOJIETH TS 33/IaHHOTO Habopa I[K-1.¥.1,
SKCHEPUMEHTAJBHBIX JaHHBIX I1K-6.3.2
3 C ucnoins3oBanneM makera tensorflow moarorosuts onucanue | ITIK-1.B.1,
HEHPOHHOM CETH M 3aIyCTUThH e¢ 00yUueHHUE Ha 3aJJaHHOM [IK-6.VY.1,
Habope TaHHBIX I1K-6.B.1
Bompocsr (3agaun) ans 3adera / qudd. 3auera npeacrapieHsl B Tabmauie 16.
Tabmuna 16 — Bonpocsl (3amaun) muist 3aueta / nudd. 3adyera
Kox
Ne /it [Tepedens BompocoB (3axay) ams 3aueta / nud¢. 3aueTa HHKATOPA

Y4eOHBIM [JTAHOM HE MPEAYCMOTPEHO

[lepeyenr TeM ans KypCcOBOTO TPOCKTHPOBAHMS/BBITIONHEHUS KYpCOBOH pabOTHI
mpeACcTaBiIeHbI B Tabmwmie 17.
Tabaumna 17 — [lepeyeHp TeM Ui KypCOBOTO MTPOSKTHPOBAHUS/BBIIIOIHEHUSI KYPCOBOM pabOTHI

Ne i/

KYPCOBO paboThl

[TpumepHBIii IepedeHb TeM sl KypCOBOTO TPOCKTUPOBAHHS/BBITIOTHEHHS

Y4eOHBIM IUTAHOM HE TPEyCMOTPEHO

Bompocsr s mpoBenieHHST TMPOMEXKYTOYHOM aTTeCTalli B BUJE TECTHPOBAHUSA
MpeCTaBiIeHBI B Ta0mwmie 18.

Tabmuua 18 — IlpumepHbIil IepedeHb BOIPOCOB ISl TECTOB

Kon
Ho
UHIN
Me Conep:xaHue TecTa
KaTop
P a
1 HNucTpykuusi: BbiOepuTe OOMH NPABUJIbHBINA OTBET K-
Kakoii u3 HUXKCNCPCUMCIICHHBIX aJITOPUTMOB MallIMHHOI'O O6y'—I€HI/ISI OTHOCHUTCS K METOY 1.3.1




oOydeHus ¢ yaurenem?

1. K-cpennanx (K-Means)

2. Metox rimaBHBIX KoMIToHEHT (PCA)
3. K-6mmxkaiimmx coceneit (KNN)

4. Nepapxudeckast KJlacTepH3alHs

HNucTpykius: BpiOepuTe OIMH NPABWIbHBIN 0TBET

Yro Takoe nepeodyuenue (overfitting) B MalmnHHOM 00y4YeHUU?

1. Mopenbs He MOKET YJIOBHTh 3aBUCUMOCTH B 00 yJarOIIUX TAaHHBIX

2. Mojenp CIMIIKOM IPOCTa U He JJOCTUTAeT HY>KHOW TOYHOCTH

3. Mogenb XopoIo paboTaeT Ha HOBBIX JaHHBIX

4, MO)ISJ'IL CJIMIIKOM TOYHO MOBTOPAET 06yqa101u1/1e JAaHHBIC U ITJIOXO o6o6maeT

1.B.1

HNucTpykius: BpiOepuTe OIMH NPABWIbHBIN OTBET

Kakoii MEeTpUKO# B MAIIMHHOM 00 y4eHHUH Yallle BCEro H3MepsieTCsi KaueCTBO Kiiaccupukaropa
npH HecOaTaHCHPOBAaHHBIX Kiaccax?

1. TounocTs (Accuracy)

2. CpennekBaaparnunas onrnoka (MSE)

3. [TonHota (Recall)

4. MAE (cpennsisi abcolroTHas OmnOKa)

TIK-
1.V.1

HNucTpykuusi: BbiOepuTe OOUH NPABUIbHBINA OTBET

Uro menaeT perynspusanus B MOJEIH JIMHEHHON perpeccun?

1. YBenuuuBaeT KOJIMYECTBO IPU3HAKOB

2. Y nanset BBIOPOCHI U3 TaHHBIX

3. [IpenorBpamaer nepeodyuenue, mrpadys 3a Oonbiue Ko3hGUIHEHTH
4. HopManu3yeT BXOJHbIE TaHHBIE

K-
1.V.1

HNucTpykuusi: BbiOepuTe OOUH NPABUJIbHBINA OTBET
Kakoii n3 anropuTMoB IpeiHa3HAYeH AJISI 3a7a4n perpeccun?

1. Jloructiaeckast perpeccus

2. JIlunelinas perpeccus

3. K-cpennux

4. HauBHbI# OaiiecoBckuil kiaccupukarop

1.3.1

Kakue u3 cneayromux aaropuTMoB OTHOCSTCS K 00yueHHIo 0e3 yuuress?
1) Meton K-cpennux (K-Means)

2) K-6mmxkaiimmx coceneid (KNN)

3) Uepapxuueckas KIacTepu3anus

4) Jlunelinas perpeccust

TIK-
1.3.1

Kakue u3 cneayromux METpUK MOXKHO MCIIOIb30BaTh ISl OLICHKHU Ki1accuukaropa?
1) Accuracy (TO4HOCTB)

2) MSE (cpenHekBaipaTHyuHast OLIMOKaA)

3) Recall (monuoTA)

4) Precision (TOYHOCTb MOJOKHUTEIHHBIX)

TIK-
1.B.1

Kakwue 13 9TUX TeXHHK MOXKHO UCTIOIb30BATh JJIsl O0OpBOBI ¢ TIepeodyueHueM?
1) YBennuenue o0bpéma o0yyaromniei BBIOOPKU

2) Perymspu3zarus

3) Ucnonp3oBanme Ooiee CI0KHOW MOACITH

4) Pannee npekpatienue ooyuenus (Early Stopping)

TIK-
1.V.1

Kakue yrBepxaenus o Metone k-6mmxkaiimux cocenei (kNN) Bepabi?

1) AnroputMm TpeOGyeT 00yd4eHus mapaMeTpoB BECOB

2) ANTopUTM XpaHHUT BCe 00yUarolye JaHHbIC

3) kNN sBnsercs nenuBbiM (lazy-learning) MeTomom

4) kNN MOXeT HCIIOIb30BaThCs KaK ISl KINACCU(PUKAINH, TaK U IS PETPEeCCHH

1.3.1

10

Kakne u3 cieayronmx METoA0B OTHOCSITCS K MPea00paboTKe JaHHBIX B MAIIMHHOM O0ydeHHU?
1) MacmrrabupoBanue npusHakoB (Feature Scaling)

2) Perynsipu3zanus

3) KoaupoBanue kareropuaibHbix nepeMeHHbix (Encoding)

4) 3amonHeHNe MPONYNICHHBIX 3HAYCHUH

K-
1.B.1

11

HNucrpyknusa: K kaxkaoil mo3unum, TaHHON B JeBOM CTO0J1011e, OA0epHuTe
COOTBETCTBYIOIIYIO NMO3UIIMIO B IPABOM CTOJI0LE
YcTaHOBUTE COOTBETCTBHE MCXKAY aJITOPUTMAMU U TUIIAMHU 3a1a4v:

A| Jluneitnas perpeccus 1 | Knaccudukanus

I1K-
1.3.1




B

Jloructuueckas 2 | Perpeccus

perpeccust

C

Meton K-cpennux 3 | Knacrepusanus

D

CrrydaifHblii j1ec 4 | Knaccudukanus

(Random Forest)

U perpeccust

12

HNucrpyknusa: K kaxkaoil mo3unum, TaHHOH B JJeBOM CTO0J1011e, MOA0epHuTe

COOTBETCTBYIOIIYIO IMO3MINIO B IPABOM CT0JI0LE
Y CcTaHOBUTE COOTBETCTBHE MEXKXOY METPUKAMH U X HA3SHAYCHUCM:

A

Accuracy

1 Perpeccust: cpenuss
ommoKa

MAE

2 Perpeccus: mrpad 3a

OO0JIBIIIAE OTKJIOHEHUS

Recall

3 Knaccudukarus:

IIOJIHOTa

MSE

4 Knaccudukanus: obmiee

KOJIMYCCTBO BCPHBIX

K-
1.B.1

13

HNucrpyxkuus: K ka:knoii no3unuu, J1aHHOH B JieBOM cToJI0Le, Hoa0epuTe
COOTBETCTBYIOLIYIO MO3MIHMIO B IPABOM CTOJIOLE
VCcTaHOBUTE COOTBETCTBUE MCEXKAY METOAAaMH U UX XapPaKTCPUCTUKaAMU:

A

kNN

1

I[eJ'II/IT JaHHBIC Ha KJIaCTCPbI

B

Hepeso
peLICHUI

2

AncamOIb IepeBLEB

Random
Forest

Pa3z6uBaet npocTpaHCTBO Ha
paBuia

K-Means

OcHoOBaH Ha TOJIOCOBAHUH
coceneu

ITK-
1.V.1

14

HNucrpykuus: K ka:knoii no3unuu, J1aHHOH B JieBOM cToJI0Le, Hoa0epuTe

COOTBETCTBYIOILYIO MO3UIIMIO B IPABOM CTOJIOIE

YcTaHoBUTE COOTBETCTBHUE MEXKAY TCPMUHAMU U UX ONTMCAHUAMM:

A | [lepeoby |1 | Mogens He ciocoOHa
YeHHE YIIOBUTH 3aKOHOMEPHOCTH
B | HemooOy |2 | Mogens mioxo paboTaet Ha
YeHue HOBBIX JaHHBIX U3-3a
U3JIMIIHEN CI0XKHOCTH
C | Kpocc- 3 | Merox ymeHbIIEHUS
BaIMJalU nepeoOyyeHus

ITK-
1.3.1




A

D | Perynspu | 4 | Ouenka Mojenu Ha pa3HbIX
3a1ust MOIBBIOOPKaX

15

HNucrpyknusa: K kaxxaoi mo3unum, TaHHOH B JeBOM CTO0J1011e, OA0epHuTe

COOTBETCTBYIOIIYIO NMO3UIIMIO B IPABOM CTOJI0LE
Y cTaHOBUTE COOTBETCTBHE MEKTY METOIaMU OO YUEHUSI M X XapaKTePHCTHKAMU:

A | O6yuenn |1 | Mogens mosydaet Harpajsl

ec w mwtpadsl 3a qecTBUS,
y4YHTEIIEeM 9TOOBI HAYYUTHCS
MaKCHMHU3HPOBATh Harpamy

B | O6yuenu |2 | Mogenb oOy4aercs yepes
e 0e3 HECKOJIBKO CJI0EB C
y4yurens 00y4JaeMbIMH BecaMi

C | O6byuenn |3 | Mogenb obydaercs Ha
ec pa3Me4eHHBIX TaHHBIX
HOAKPEILT
CHUEM

D | ITonnoce |4 | Mopaenb neITaeTcsl HAUTH
sI3HAS CKPBITBIC 3aKOHOMEPHOCTH
HEHpOHHA 0e3 MEeTOK

sl CETh

1.B.1

16

YHOp}I,HOLII/ITC OTaIllbl IIpoLecca MalllMHHOTO O6y‘-I€HI/I}I OT Ha4dajia 10 KOHIa:

1. IloaroroBka JaHHBIX

OO0ydenne Mojienu

O1eHka MOACIH

[IpumeHneHnne MoJienu K HOBBIM JJaHHBIM
Bri6op monenu

kv

1.V.1

17

YHOp}I,HOLII/ITC iarv, KOTOpbI€ HY>KHO BBITIOJIHUTDL IJISA pa6OTLI C JaHHBIMU NICPE

o0y4eHHeM MOJEIH:
1. O6paboTka IpOMyIICHHBIX 3HAUCHUH
2. MacmrabupoBaHue NprU3HAKOB
3. KoaupoBaHue KaTeropuajibHbIX JaHHBIX
4. PazneneHue AaHHBIX HA O0YYArOIIYIO U TECTOBYIO BHIOOPKU

1.3.1

18

Ynopsnouure stansl B Metone K-cpenHux:
1. TloBTopeHwue maros 2 u 3 70 CXOJIUMOCTH
2. IlpucBauBaHme KaXA0W TOUYKH JAHHBIX OIMMKalIIeMy KIacTepy
3. OOHOBIEHHE UEHTPOB KJIaCTEPOB
4. HMunnuanuzauusi HEHTPOB KIACTEPOB

1.B.1

19

YHOp}I,HOLII/ITC OTallbl O6y‘-I€HI/IH MO/ICIIM Ha OCHOBE JINHEHHOMU perpeccuu:

1. Ompenenenue GyHKIUN OTEPh
2. Vuunnmanusauus napameTpoB MOAEIH

TIK-
1.V.1




3. MunumMuzanyst GyHKIUH MOTEPh C TIOMOMIBIO AITOPUTMA ONTHMHU3AIIH
4. Tlporao3upoBaHue Ha HOBBIX JaHHBIX

20 | YmopsimounTe maru B porecce OeHKH Kiaccudukaropa: K-
1. Brpruuciienune TOYHOCTH (accuracy) 131
2. Tocrpoenne maTpuibl ommoO0K (confusion matrix)
3. Pa3zgenenHue naHHBIX Ha 00YYaIOLIYIO U TECTOBYIO BHIOOPKH
4. OueHka MOJICIH HA TECTOBBIX JIaHHBIX
5. OOyueHue MoJeny Ha O0YYaroImuX JaHHBIX
21 | IIpounTAaiiTe TEKCT U 3aNMUIINUTE Pa3BePHYThIil 000CHOBAHHBII OTBET: K-
O0BscHUTE, UTO Takoe nepeodydeHue (overfitting) u Kak ero n30ekars. 1.B.1
22 | IIpouMTAaiiTe TEKCT U 3aNUIINUTE Pa3BePHYThIil 000CHOBaHHBII 0TBeT: UTO K-
takoe MeTox k-Ommmkaimmx cocenert (KNN) u kak oH paboraet? 1.¥.1
23 | IIpounTaiiTe TEKCT U 3aNUIINUTE Pa3BePHYThI 000CHOBaHHBII 0TBeT: UeM K-
OTIMYAETCS KIACCU(PHUKAINS OT PErPECCHU B MATMHHOM O0yYCHUN? 1.3.1
24 | TIpounTaiiTe TEKCT U 3ANUIIKUTE Pa3BEePHYTHI 000CHOBaHHBII 0TBeT: Kak K-
paboTaeT METOA ONOPHBIX BEeKTOPOoB (SVM)? 1.B.1
25 | IIpounTaiiTe TEKCT U 3aNUIINUTE Pa3BePHYThIil 000CHOBAHHBII OTBET: K-
OOBsICHUTE, YTO TAKOE KPOCC-BAIMAALNS 1 3a4€M OHA MCIIOJIb3YETCSI. 1.y.1
26 | MHeTpyknusi: BbiOepuTe OQUH NPABUJIbHBINA OTBET TK-
Kakoii anropuTm ncnonb3yercs A Kinaccudukamui 00beKTOB Ha OCHOBE MX 6.3.2
Ommkafmx cocenen?
1. Jloructudeckas perpeccus
2. Meron K-Means
3. Meron k Nearest Neighbours
4. Jlepeso perieHuit
27 | Aucrpykuna: Kakue METpUKU MOXKHO MCTIONB30BaTh JJIA OIeHKH KauecTBa momenu | [1K-
knaccupukanyn? (Beibepure Bce moaxoasmuie BapuaHThl) 6.3.1
1. Tounocts (Accuracy)
2. Cpennexpanparuyunas omuoka (MSE)
3. Ilomnota (Recall)
4. Fl-mepa
28 | MucTrpykums: K kaxnoii mo3unum, 1aHHOH B JieBOM CT0JI0Le, MOA0epPUTE TIK-
COOTBETCTBYIOIIYIO NMO3MIHMIO B IPABOM CTOJIOLE. 6.Y.2

Y cTaHOBHUTE COOTBETCTBHE MEX Iy METOJAMH MAIIIMHHOTO O0YUYCHHS H TUTIAMH
3a1a4;

A | JIuneiinas perpeccust | 1 | Knacrepuzauus

B | Jloructrmueckas 2 | Knaccuduxarus
perpeccus VTN perpeccust
C | Merog K-cpennux 3 | IIporHo3upoBanu

€ YHUCJIOBOT'O
3HA4YCHUA




D | depeBo peuieHuit 4 | Knaccuduxarnust

29 | MHCTPYKIMS: YIOPSIOIATE ITAIBI B IPOLIECCE 0OYIEHHUS MOIEH IMHEHHON PErpecchn: IIK-
1.  Ompenenenue QyHKIUH TOTEPh 6.V.1
2. VHunuanusanys napaMeTpoB MOJETH

3. OOyueHHe MOJIENHU C TOMOUIBIO IPAJIUEHTHOTO CIyCKa
4. TIporHo3upoBaHME HA TECTOBBIX JAHHBIX

30 | MHCTpYKIHSA: MPOYNTANTE TEKCT U 3aNIMIINTE pa3BepHYTHIil 000ocHOBaHHbIH | [1K-
otBeT: UTO Takoe perynspusanus B MallMiHHOM 00y4YeHHH U Kak oHa momoraetr? | 6.V.1

31 | MHCTpYKIHSA: MPOYNTANTE TEKCT U 3aNIMIINTE pa3BepHYTHIil 00ocHOBaHHbIH | [1K-
otBeT: Kakoii mHCTpyMeHT unu 6ubnuoreky Python BbI OblI HCTIONB30BaAIN AJIS 6.B.1
BU3yaJIN3alMU PEe3yabTAaTOB PA0OTHI MO/ MAIMHHOTO O0yYEHUS, U mo4eMy?

IlepeyeHb TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYAIOLIMXCS 3a04HOM (OPMBI
o0y4eHus, pesicTaBieHbl B Tabauie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

Ne m/mt [IepeueHp KOHTPOJIBHBIX paboOT
1 HaiinuTe KodpPUImeHTH ypaBHEHHS PETPECCHH METOIOM TPAHEHTHOTO CITyCcKa
2 HaiinuTe koauumenTsl ypaBHeHHS perpeccru ¢ momoinbio MHK

10.4. Meroauueckue  MaTepualibl,  ONpEJCNAIOUIME  HPOLEAYpbl  OLEHMBAHUS
MH/IMKAaTOPOB, XapaKTepU3YIOUIMX JTambl (OPMUPOBAHMSA KOMIIETEHIMH, coJepkarcs B
JOKaNbHBIX HOpMaTuUBHBIX akTtax [YAII, pernamMeHTHpyOIMX HOPSIOK M MPOLERypy
MIPOBE/IEHUS TEKYIETO KOHTPOJIsl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluu 00y4aroluxcs
I'VAIL

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

11.1. Meroauueckue yka3aHust i1 OOyyaroIIMXCS [0 OCBOGHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAYEHHUE JEKIHUOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0oOKoe W SICHOE H3JIOKeHHe yueOHoro matepuana. Ha3HaueHue COBpEeMEHHOW JIEKIUH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeME, a B OCBOCHHH
(byHIaMEHTAIBHBIX TMPOOJEM JUCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHHSA, HOBEUIINX
JOCTIDKEHUI HaydHOW MBICTH. B yd4eOHOM mporiecce JNEeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTaHU3aIMOHHYI0 ¥ MH()OPMAIMOHHYIO (QYHKIUH. JIEKIHMs pacKpbhIBaeT MOHATUIHBIN ammapaT
KOHKPETHOH 00JIacTH 3HaHHA, €€ MpoOJEeMbl, JaeT IEJIbHOE IMPEICTABICHUE O JHMCIUILUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMH JUCIUILTHHAMM.

[TraHupyeMble pe3ynbTaThl NP OCBOCHUH 00YYAIOMMMUCS JCKIIMOHHOTO MaTeprania;

— TOJY4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3AHHBIX 3HaHWH, YPOBEHb
KOTOPBIX OINPENEIAETCS LIEJIEBONH YCTAHOBKOM K Ka)K/10i1 KOHKPETHON TEME;

— TOJY4YEeHHE ONbITAa TBOPUYECKON PabOTHI COBMECTHO C MPEINOIaBaTeIeM;

— pa3BUTHE TpPO(ECCHOHAIBHO-IEJIOBBIX  KadyecTB, JIOOBU K HpeAMETy H
CaMOCTOSITENIEHOIO TBOPUECKOTO MBILUICHUS.

— MOSIBJICHHE HEOOXOIMMOI0 HHTEpeca, HE0OX0IMMOr0 /ISl CAMOCTOATEIbHON pabOThI;

— TOJy4YeHHE 3HAaHUM O COBPEMEHHOM YpPOBHE DAa3BUTHS HAYKH M TEXHUKA H O
MIPOTHO3€ UX Pa3BUTHs Ha OinKalIine To/bl;




— HAYYHTbCS METOAMYECKH 00pabdaThiBaTh Marepualn (BBIACIATH TJIABHBIC MBICIH H
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPATh HMX B  Pa3IUYHBIX
(hopMynHupoBKax);

— TIOJYYCHHE TOYHOTO MOHWUMAHHUS BCEX HEOOXOJUMBIX TCPMUHOB M MTOHSTHH.

JIEKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCS JIEMOHCTpPALMENd CHalgoB U
WCTOJIb30BAaHUEM Pa3JaTOYHOTO MaTepualia TpPU MPOBEICHUU KOPOTKHX JUCKYyCCHd 00
0COOCHHOCTSIX MTPUMEHEHUS OT/JICIBHBIX TEMATHK 10 JIUCIUTUIHHE.

11.2. Meroauueckue ykazaHUs Ui OOydJaromuXCs MO BBHIMOJHEHHUIO JTa0OpaTOPHBIX
pabot

B xome BwmonHeHUs 1a00OpaTOpHBIX pabOT OOYYAIOUIMICA JOIDKeH YIIyOuTh U
3aKpENUTh 3HAHMS, MPAKTHYECKWE HAaBBIKH, OBIAJETh COBPEMEHHOW METOAMKOW M TEXHHUKOU
HKCIEPUMEHTAa B COOTBETCTBHM C KBIM(UKAIMOHHON XapaKTEPUCTUKOW OO0YyJaromerocs.
Brinonnenue 1abopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
aHAJIMTUYECKON yacTell ¥ KOHTPOJIBbHBIX MEPONIPUATHI.

Brinonnenue mabopaTOpHBIX paboT 0OyyaromuMCs SIBISETCS HEOThEMJIEMON YacThlO
U3y4YeHMs] JUCLUIUIMHBI, ONpeAensieMOoll ydeOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCcreyrBaOLIMM PELICHNE CIEAYIOIUX OCHOBHBIX 3a7a4 00y4aloIerocs:

— mpuoOpeTeHHe HaBBIKOB HCCIICOBAaHHUSA TIPOLECCOB, SBICHHH H  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW AMCLUIUIMHBI;

— 3aKpeIUICHUE, Pa3BUTHE W JAETAJM3alMs TEOPETUUYECKMX 3HAHWHM, MOJIYYCHHBIX Ha
JEKUHUSAX;

— IOJy4YyeHHEe HOBOM MH(POpPMALUH 110 U3yd4aeMO AUCIUILINHE;

— mpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSTEIBHOH  pabOTel ¢ JTaOOpaTOPHBIM
00opyaoBaHHEM U TIPHOOpaMH.

3ajanue 1 TpeOOBaHU K IPOBEACHUIO J1a00PaTOPHBIX PadOT
3aoanue u mpebosanue k npogedeHUIO 1AOOPAMOPHBIX PAOOM PA3MEWACMCSL 8 CUCIEME
auuno2o kabunema I'VAIL

CtpykTypa 1 GopmMa oTUeTa 0 1a00paTOpPHOI padboTe
® yenv pabomol
3adanue
peuterue (UCX0O0HbIU KOO, paciembyl, 8bIKIAOKU U M.N.)
pe3yibmam GblNOIHeHUs pabombl
66160001

Tpe6oBanus kK 0pOpPMIIEHHUIO OTYETA O JIabopaTopHOil paboTe

Omuem oghopmasemcs ¢ UCHOAb308aAHUEM cUCeMbl KomnvlomepHot eepcmxu LaTeX unu
pedaxmopos MS Word, OpenOffice Writer, Apple Pages u nooobuwix. Tumynvuwii aucm
omyema pasmewien Ha oguyuanvrom catime I'VAIl. Omuem Oondicern O6bimb IKCNOPMUPOBAH 8
dopmam PDF u 3aecpyscen 6 nuunwiii kabunem I'VAII.

11.3. MeTroauueckue yKa3zaHHUS Ui OOYJAIOUIUXCS 10 MPOXOKICHUIO CAaMOCTOSTEIILHOM
paboTsl

B Xone BBIMONHEHHUS CaMOCTOSTENBHON pabOThI, 0OYyYAIOMIMKCS BBHIONHSAET paboTy 1O
3aJIJaHUI0 U TPYU METOAMYECKOM PYKOBOJCTBE MpENoJaBaTelis, HO 0€3 ero HemocpeaCTBEHHOIO
y4acTusl.

Jnst oOygaromuxcsi o 3ao4Hoi opMe OOydeHHs, caMoCTOsITelIbHAs padoTa MOXKET
BKJIFOUATh B ce0s KOHTPOJIbBHYIO PadoTy.

B mpomecce BBIIOTHEHUSI CaMOCTOATENLHOW paboThl, y oOyuaromerocs (hopMupyercs
esnecoodpasHoe IIaHUPOBaHUE pabovero BpEMEeHH, KOTOPOE TO3BOJISIET UM pa3BUBATh YMEHUS



W HaBBIKK B YCBOCHHMH M CHCTEMAaTH3aIlMHd MPUOOpPETAeMbIX 3HAHWHM, 0OECIEeYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TEPHOJ OOYYEHHs, MOMOTraeT TOJYyYUTh HABBIKK TTOBBIIICHUSI
po(heCCHOHANIBLHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepualaMH,  HANpaBISAIONMMHA  CaMOCTOSTEIbHYI0 — paboTy
00yJaroNIuXcs SBISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepral 1Mo JUCIHUIUINHE;

— METOIUYECKHE YKa3aHHs IO BBIMOJHCHUIO KOHTPOJIBHBIX Pa0OT (711 00ydaronmxcs
0 3209HOU (hopMe 00yUCHHS).

11.4. Meromuueckue yKa3zaHHA I OOYYaIOUIMXCS IO MPOXOKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KadecTBa 3HAHHU
00yYaromuxcs, OCyIIECTBISIEMOTO B TEYCHHUE CEMECTpa C IEJbI0 OICHMWBAHHS XO/a OCBOCHUS
JUCLUIIINHBL.

Texkyuuii KOHTPOJb OCYIIECTBISIETCS C HUcHoib3oBaHueM LMS wu  TexHomorwuii
IIPOBEJICHUS JJIEKTPOHHOIO TECTUPOBAaHUA. Pe3ynbpTaThl yUMTHIBAIOTCS B UTOTOBOM DPEWTHHIE
CTYJEHTa I10 UTOr'aM CEMECTpa.

11.5. MeTtonuueckue ykazaHusi AJsl OOYYaroOIIUXCs MO MPOXOXKIACHHUIO MPOMEXKYTOUHOM
aTTeCTallUu.

IIpomexxyrouHast ~ arrecTauuss  OOyyaroIIMXcs  NpeAyCMaTpUBaeT  OLIEHUBAHUE
MIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00yueHMs 1o auciuiuinHe. OHa BKIIIOYAeT B
ceost:

— D9K3aMeH — (opMa OIEHKM 3HAHWA, MOJYYCHHBIX OOYYarOIMMCS B TIpOLEcCe
W3yUYeHHs BCeW AMCIUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSITENIFHON pabOTHI, CIIOCOOHOCTH
MPUMEHATh MX U1 PEIICHUS MPaKTHUYECKHX 3aJad. DK3aMeH, Kak MpPaBWIIO, IPOBOJAUTCS B
MIEpUOJ DK3aMEHAllMOHHOW CECCHMM W 3aBEPINACTCA aTTECTALMOHHOM OLEHKOW «OTIMIHOY,
«XOPpOILOY, «yIOBIETBOPUTEILHOY, «HEYOBIETBOPUTEIBHO.



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




