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AHHOTAIMA

JucturuinHa «OCHOBBI MCKYCCTBEHHOTO HMHTEIUICKTa B MPO(ECCHOHAIBHON JESTEIbHOCTI
BXOJIUT B BapHATUBHYIO YacTh 0Opa30BATEIbHOW MPOTPaMMBI TOJTOTOBKH OOYYAIOIIUXCS TIO
HampasieHuio 20.03.01 «TexnocdepHas 06e30mMacHOCTH» HaIpaBICHHOCTh «MH)KeHepHas 3ammra
OKpykaromiei cpeap». Jucuurmimaa peanusyercs kadempoit Ne6.

JucuuruinHa HateJieHa Ha (hOpMUpPOBAaHUE Y BBITYCKHUKA

PO ECCHOHATBHBIX KOMITCTCHITHIA:

[IK-24  «crocoOHOCTh  MMOHWUMATh  PHHIUIBI  pabOThl  COBPEMEHHBIX  TEXHOJIOTHIA
MCKYCCTBCHHOTO HMHTEIUICKTa M HCIOJb30BaTh MX JUISL PEUICHHS 3a1ad  MpoeCCHOHATbHON
JESTSITILHOCTH.

ConepkaHue JUCIHMIUIMHBI OXBAThIBACT KPYI BOMPOCOB, CBSI3aHHBIX C OCHOBHBIMH
HAMpaBJICHUSIMHA  HMCCIICAOBAaHMI B  00JAaCTHM HCKYCCTBEHHOTO HHTEIUICEKTA, METOJAMH U
WHPOPMAIIMOHHBIMU TEXHOJOTHSIMH, NPUMEHSICMBbIMU JUISI PEIICHUS MPOGECCHOHANIBHBIX 3ajad,
OCHOBaMHU pa3pabOTKU aJrOPUTMOB PEIICHUS 337a4 METOJAMHU MAIIMHHOTO O0YYEeHHS, MAIIMHHOTO
3peHusi, 00pabOTKH €CTECTBEHHOTO SI3bIKA U JP. M OI[CHKOW WX Ka4eCTBa.

[IpenogaBanue AMCIUILIMHBI TPEAyCMaTPUBAET clieayromue GOpMbl OpraHU3aIk yIeOHOTO
MPOLIECCa: JIeKYuU, NPAKMmuYeckue 3auamus, 1aoopamopHole pabomol, CamoCmMosmenbHas paboma
obyuarowe2ocsl.

[IporpamMMoOii  TUCIMILIMHBL [PEAYCMOTPEHBI CICAYIONIME BHAbI KOHTPOJS: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUYHAsI aTTeCTalus B popMe 3adera.

OO01mast TPyT0eMKOCTh OCBOSHHS JUCITUTLTUHBI COCTABIISIET 3 3a4eTHBIX equHUIbI, 108 dacos.
SI3bIK OO0YUCHHS TI0 TUCIUILTHHE «PYCCKUI».



1. TlepedyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHUSs 1O JUCIHUIIIIHHE

1.1. Heau npenogaBaHusi JUCHUILTHHBI
llenn mpenomaBaHus AWCHUIUIMHBI - TIONYYCHHE CTYICHTAMH HEOOXOAMMBIX 3HAHUW st
MPUMEHEHUSI METOA0B HH(OPMAIMOHHBIX TEXHOJIOTMH W HWCKYCCTBEHHOTO MHTEJICKTAa B
po(ecCUOHATBHON JEATEeIbHOCTH, 3HAKOMCTBY C JITOPUTMAMH MAIIMHHOTO OOYYCHHsI, OIICHKON
KayecTBa PEIICHHS 3aJad MAIIMHHOTO OOYYCHMs, MAIIMHHOTO 3pEHHS M Jp. 3ajad B 00JIacTH
HCKYCCTBEHHOTO MHTEIIEKTA.

1.2. TlepedeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO JUCHHUILINHE, COOTHECEHHBIX €
IVIAHMPYeMbIMU pe3yJbTaTamMu ocBoeHus OI1

B pesymprare OCBOGHHS IUCHMIUIMHBI OOYyYaroOIIUiics JOIDKEH oO0NajgaTh CIEAYIOIIUMHU
KOMIETEHLIUAMHU:
[1K-24 «cnocoGHOCTh MOHUMATh MPUHIUIBI pabOTHl COBPEMEHHBIX TEXHOJOTHH HMCKYCCTBEHHOTO
WHTEIJIEKTa U UCTOIB30BATh UX JIJISl PEIeHUs 3a7a4 TPOo(heCCUOHATLHOM NesITENbHOCTIY:
3HaTh — 63,30BI)I€ MCTOJ bl UCKYCCTBCHHOI'O MHTCJIJICKTA
yMETh — MPHUMEHSTh CTaHJAPTHBIE AJITOPUTMBI MAIIMHHOTO OOY4YEHHS, KOMIBIOTEPHOTO 3pEHUS,
00pabOTKM €CTeCTBEHHOIO s3bIKa Ha 0a3e aHAIMTUYCCKOW IIaTQopMbl W/WIH  SI3BIKA
nporpammupoBanus Python
BJIaACTh HAaBBIKAMH — OLICHKU TOYHOCTHU pa6OTBI aJIropurMa MalliIiHHOI'O O6yquH$I
UMETh OMbBIT MACSITEIbHOCTH — PELICHHUs NPAKTUYECKHX 3aJad C NPUMEHEHHEM TEeXHOJIOTHIM
HCKYCCTBEHHOT'O MHTEJIEKTA

2. Mecro nucuunjannsl B cTpykrype OIl

JucuuninnHa Oa3upyercs Ha 3HAaHUSAX, paHee MPUOOPETEHHBIX OOYyYarolMMHUCA NpU H3YyYEHHUH
CJIEIYIOIIUX JTUCLUILUINH:

— HWudpopmaruka

— Maremaruka. AHaIUTHUYECKasi TEOMETPHs U JIMHeHHas anredpa

— Maremaruka. Teopust BEpOSITHOCTEH U MaTeMaTH4ECKasi CTAaTUCTHKA

— Merpoinorus

— Iudposas merposorus
3HaHMs, TOJNYy4YEHHBIE NIPU HW3YYEHUM MaTepuala JaHHOW  JUCHMIUIMHBI, MMEIOT  Kak
CaMOCTOSITENIbHOE 3HA4YeHHWE, TaK W MpU MPOXOKIACHUHM MPENJUIUIOMHONM NPAKTHUKH H
rOCyJJapCTBEHHOW UTOTOBOM aTTECTAlIUH.

3. O0bem pucoumiauHel B 3E/akageM. yac
Jauubie 00 o0miemM o0beMe MUCHUIUTUHBL, TPYIOEMKOCTH OTAEIBHBIX BUIOB y4eOHOW pabOThI 1O

JTUCLMITINHE (M pactpeesieHue 3TOM TpYJ0EMKOCTH 10 ceMecTpaMm) MpeIcTaBiIeHbl B Tabuuie 1

Tabnuna 1 — O6beM U TPYA0EMKOCTh AUCIHUITIITHHBI

Bun yueGHOI paboThI Beero TpymoemMKocTh 10
ceMecTpam
NelO
1 2 3
OO6Iast TPY10eMKOCTH 3/ 108 3/108
JUCIAITAHBL, 3E/(4ac)




U3 Hux uacoe npakmuueckoi 8 8
n0020moeKu

Ayoumopnuie 3anamus, BCEro 4ac., 12 12
B mom uucne

nexuu (JI), (dac) 4 4
[IpakTryeckne/ceMUHAPCKIE 3aHATH 4 4
(I13), (uac)

naboparopusie pabotsl (JIP), (dac) 4 4
KypcoBoii mpoekT (padota) (KII, KP),

(dac)

Ok3ameH, (4ac)

Camocmoamenvuasn paboma, BCEro 96 96
Buja npoMeskyTOYHOT0 KOHTPOJIS: 3ager 3auer
3auet, qud. 3ager, sx3amen (3ader,

Jdudd. 3a4, Ik3.)

4. Copep:xaHue JUCHUILTHHBI

4.1. PacnpenejieHue TPYJI0eMKOCTH THCHUTLINHBI

10 pa3jaejiaM U BUAAM 3aHATHI

Pa3nenbl 1 TeMbI TUCIUILTUHBI U UX TPYAOEMKOCTb MIPUBEIECHBI B TAOIUIE 2.

Tabmuna 2. — Pa3nenbl, TeMbl TUCIUTUIMHBI M UX TPYIOEMKOCTb

Pa3pgensl, TeMbl TUCITUIIIIMHEI

Jlexmn
(dac)

I13 (C3)
(qac)

JIP
(qac)

KIT
(dac)

CPC
(uac)

Cemectp 10

Paznmen 1. McKycCTBEHHBIN WHTEIUIEKT:
MPUMEHEHHE B IPOPECCUOHATIBHOMN
JIESITENILHOCTH

1

Paznen 2. OcHOBBI MalIHHOTO OOYYEHUS
Tema 2.1 O6paboTKa JaHHBIX

Tema 2.2 IToctpoenne moxenu. O1ieHKa
KayecTBa MOJEIN

Tema 2.3 [lpumenenne mMojieseii MaIIMHHOTO
oOy4deHus

30

Paznen 3. MammHHOE 3peHne

Tema 3.1 MamuHHOE 3peHHE B
mpodeccruoHaIbHOMI JeSITEIIbHOCTH.
O6paboTka n300paxeHnit

Tema 3.2 HelipoHHBIE CETH B MallIMHHOM
o0ydeHun

30

Paznen 4. O6paboTKa €CTECTBEHHOTO SI3bIKA

Tema 4.1  OcHoBHBIE 3aJ1a4H.
CuHTakcMueckuii u  Mopgosornueckuit

20




aAHaJIN3

C€CTCCTBCHHOI'O sA3bIKa

Tema 4.2 HelipoHHble ceTH 1151 00pabOTKH

Tema 51

CUCTCMBI

Paznen 5. TexHONIOTMH UCKYCCTBEHHOTO 1 8
MHTEIUICKTA B IPOMBIIIICHHOCTH

HutennexktyanbHbie
ABTOMATH3UPOBAaHHBIE W POOOTH3UPOBAHHBIE

Tema 5.2 AQauTUBHBIE TEXHOJIOTHHA U
MMUTALMOHHOE MOICINPOBAHHUE

Hroro B cemectpe:

Uroro:

[IpakTueckas  TOATOTOBKA  3aK/IIOYACTCSl B HEMOCPEACTBEHHOM  BBIMOJHECHUH
00yUaroMMUCs ONpeeNieHHBIX TPYAOBBIX (DYHKIMH, CBA3aHHBIX ¢ Oynymied mpodeccHOHAIbHOM

JACATCIIBHOCTBIO.

4.2. Conep:xkaHue pa3iesioB M TeM JeKIMOHHBIX 3aHATHI

ConeprkaHue pa3zeiioB U TEM JICKIIMOHHBIX 3aHATUI MPUBEIEHO B TabauIe 3.

Tabmuma 3 - CoaepkaHue pas3/ieioB U TEM JICKIIMOHHBIX 3aHATHH

Howmep paznena

HasBanue u conepxanue pa3iesioB U TEM JICKUNOHHBIX 3aHATHI

1

I/ICKyCCTBeHHI)Iﬁ HHTCJUVICKT: IPUMCHCHUEC B HpO(l)eCCHOHaJ]bHOﬁ
ACATECJIbHOCTH

Tennennuu 1rdpoBoii dkoHoMukw. OOrmmas xapakrepuctuka Muamycrpun 4.0,
NMoHATHE  IU(poBoi  TpaHchopmauuu. OnpeneneHue  HMCKYCCTBEHHOT'O
MHTEIUIEKTa. VHTeeKTyallbHbIE TIPUWIOKEHUS JUIsI HAayYHBIX HCCIIEIOBAHUM,
MIPOM3BOCTBA, YIIPABICHUS MPEANPUITHEM, YIIPABICHUS Ka4yeCTBOM M OW3HEC-
npoueccamMu. CoBpeMEHHbIE  METOJbl  pealu3aluu HCKYCCTBEHHOT'O
MHTEIUIeKTa: VIHTEepHeT Belleld, peKOMEHAATENIbHbIE CUCTEMBI, AHAJIU3 JIaHHBIX,
DigData, o6yiauHble TEXHOJIOTHH, aJJIATHBHBIC TEXHOJOTHWH, BUPTyalbHas U
JIOTIOJIHEHHAs! pealIbHOCTH, OJIoK4elH. [IporpaMMHbIe MPOTYKTHI.

OCHOBBI MALIMHHOTO 00Y4YCHHS
Tema 2.1. Obpabomra danmwix.

[IpoGneMbl KadecTBa M OYMCTKM JaHHBIX. MeToasl cOOpa JAaHHBIX. AHau3
nansbiX. [lapcunr. Ananutnueckue miardopmer: Tableau, KNIME, PowerBI.
[TocTtpoenne mamOGopaoB, BU3yanHW3alus JaHHBIX. bBHOMMOTEKHM  s3bIKa
nmporpamMMupoBanus Python

Tema 2.2. [locmpoenue mooenu. Oyenxa kauecmea mooenu

Metoasl MammHHOTO OO0y4YeHHsl. ba3oBble aNrOpUTMBl pEIICHUs 3ajad
perpeccuu, KiacCH(PUKAMKA M KiIacTepu3anud. MeTpukd KadecTBa. SA3bIKU
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nporpammupoBanus (Python) u anamuTuyeckue miaTGopmbl sl peaar3aiiu
anroputmMoB (KNIME)

Tewma 2.3. Ilpumenenue mooenei MauuHHO20 00yYeHUs

[IpumeHeHne METOMOB MAamIMHHOTO OOy4YeHHss B  TmpodeccHoHATBHON
JeSITeIBHOCTH. 3HAaKOMCTBO C BPEMEHHBIMH psiIaMH, PEKOMEHIATESILHBIMU
cucremamu. BosmoxkHocTr OubOmuorek Python (Sklearn) u anamutrueckux
maThopm

MammHHOe 3peHue

Tema 3.1 Mawunnoe 3penus 6 nNpoPeccUOHANbHOU — OesiMeNbHOCMIU.
Obpabomka uzoopadsicenuii

3amaun  mammHHOTO  3peHus.  OOpabGorka  m3o0paxkeHMH  ((HIBTPHI,
KJIacCU(UKAIMsL, 00JaCTh IPUMEHEHUS)

Tema 3.2 Hetiponnvie cemu 8 MauuHHOM 3peHUU.

Hetiponnsie cetn. [IpuHiun paGoThl HEHPOHHBIX CETEH, OCHOBHBIC 3a/Iayu.
HeﬁPOHHBIe CCTH, MNMPHUMCHACMBIC B KOMIIBIOTCPHOM 3pPCHHUMU. BI/I6JII/IOTCKI/I
Keras, PyTorch.

O0padoTKa ecTeCTBEHHOI0 SI3bIKA

Tema 4.1 Ocnosnule 3a0auu. Cunmaxcudeckuti u Mopgonrocuieckull anaiu3s

3agaun aBTOMATUYECKOM 00paboTkM Tekcra. Jlemmarusamms. TokeHU3aIus.
Cremmunr. Hopmanuzanus. Ciaosapu. Mopdonorndeckuii anamms

Tewma 4.2 Hetiponnvie cemu 0151 00pabomxu ecmecmeenHo20 s3biKa

Heiiponnsie cetn ayis 00paOOTKM €CTECTBEHHOTO S3bIKA, OCHOBHBIE TOTOBBIC
Oubnmorexu, npuHIMI padoTel. bubnuorekn Keras, PyTorch.

4.3. TIpakTuuyeckue (CeMMHapCKHe) 3aHATHUS

Tembl NpakTUYECKUX 3aHATUI U UX TPYJOEMKOCTh MPUBEAECHBI B Ta0nMIIE 4.
Tabnuua 4 — [IpakTuyeckue 3aHITUS U UX TPYIOEMKOCTb

N3 Hux No
No Gopwe Tpynoem MPAaKTHYECKON |pa3zzaena
Tembl MpakTHYIECKUX 3aHATHI MPAKTHYECKU | KOCTb,
/T . (uac) MOJATOTOBKH, | TIUCIHI
X 3aHsATHHU (qac) JINHBI
Cemectp 8
1 Busyanuzanus 1aHHBIX, Pemrenne 1 1 2
Bl ananutuka CUTYaIlMOHHBIX
3a/a4
2 [TocTpoenue anropuTMoB Pemenue 1 1 2
CUTYAITMOHHBIX
3a1aq
3 CpaBHEHHE PE3YIIHTATOB ['pynnoas 1 1 3
peam3aiuu alIropuTMOB




MAaIIMHHOTO 00y4eHUs ¢ JUCKYCCHUS
HIOMOILBIO
AQHAJIMTUYECKOU
wiatdopmel KNIME u
A3bIKA
IPOTPaMMHUPOBAHUS
Python
4 ABTOMaTHUYECKUE ['pynnoBas 1 1 )
IIPOM3BO/ICTBA JMCKYCCHUS
Bcero: 4 4
4.4. JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYJOEMKOCTb IIPUBEACHBI B TAOIMILIE 5.
Tabnuua 5 — JlabopaTtopHble 3aHITUS U UX TPYIOEMKOCTh
N3 nux
Ne TpynoemkocTs, ., | Ne paznena
Hamnmenosanue 1abopaToOpHEIX padoT TIPAKTHACCROM | ) o i
/1 (1ac) MOATOTOBKH, bl
(dac)
Cemectp 10
1 | O6paboTKa 1 aHAJIU3 TaHHBIX. 1 1 2
[TocTpoenue namoboproB
2 | Pemrenue 3a1auu perpeccuu u/min 1 1 2
knaccudurarnun. OneHKa TOYHOCTH
peleHus
3 O6paboTka n300pakeHus 2 1 3
Bcero: 4 3

4.5.

VY4eOHbBIM [UTaHOM HE MPETyCMOTPEHO

4.6.

Kypcosoe npoexkTtupoBanne (padora)

CamocrosiTesqibHasi padoTa 00y4aOIIMXCs

Buer camocrosiTennsHONM pabOTHI M €€ TPYI0EMKOCTh TIPUBE/ICHBI B TabuIIE 6.

Tabnuma 6 Buabl caMoCcTOSATENBHOM pabOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 10,
Bun camocrositenpHON paboOThI
qac qac
1 2 3
H3ydenune TeopeTHIecKoro MaTepraia
30 30
nucturuiHabl (TO)
IToaroroBka K TEKymeMy KOHTPOJIIO
6 6
ycnieaemocTH (TKY)




[ToAroToBKa OTYETOB IO TAOOPATOPHBIM
20 20
paboram
KonTposnbsHbie padoThl 3a0unnkoB (KP3) 30 30
[ToaroroBka Kk IpOMEKYTOYHOM aTTECTALUN 10 10
(IA)
Bcero: 96 96

5. IlepeueHb y4ueOHO-METOAUYECKOTO O0ecIeYeHHS JISi CAMOCTOATEIbHOM

padoThI 00YYAKOIIKUXCS N0 JUCHHUILINHE (MOLYJII0)
Y4eOHO-METOJMUECKIEe MaTePHaIbl JUII CAaMOCTOATENBHOM paboThl O0YYAIOIIMXCS YKa3aHbI B

.. 6-11.

6. IlepeyeHb OCHOBHOII U 1I0NOJHUTEJILHOM JIUTEPATYPHI

6.1. OcHoBHas JuTepaTypa
[lepeueHb OCHOBHOM JIUTEPATYpPHI IPUBENIEH B TaOIHIIE /.
Tabnuna 7 — IlepeueHb OCHOBHOM JINTEpaTyphl

udp/

URL anpec

bubnuorpagpuueckas ccbliika

KomuectBo

HK3EMILISIPOB
B OMOJIMOTEKE

(kpome
ANEKTPOHHBIX

AK3EMILISIPOB)

https://znanium.com/catalog/document?id=358712

[Hamupo JI., Crokman [Ix.
KomnerorepHoe 3peHue:
VYuebnuk — BUHOM, 2020. —
763 C.

https://e.lanbook.com/book/173806

Censaukun B.B.
KomnerorepHoe 3peHue.
Amnanu3s u o6paboTka
u3o0paxkeHnuit. — M3narenscTBo
«JIanpy, 2021. — 152 C.

https://e.lanbook.com/book/176662

Octpoyx A.B., Cypkosa H.E.
CuHcTeMBI UCKYCCTBEHHOTO
HHTEeIUIeKTa. — 31aTenbCcTBO
«JTauby, 2021. - 228 C.

https://e.lanbook.com/book/157579

IlennkoBa T.I'., Baiiamreitn
10.B. Monenn n MeToabl
HCKYCCTBEHHOTO MHTEJUIEKTA!
yuebHoe nocobue. —
Cubupckuii @enepanbHbIi
VYuusepcuret, 2019. — 116 C.



https://znanium.com/catalog/document?id=358712
https://e.lanbook.com/book/173806
https://e.lanbook.com/book/176662
https://e.lanbook.com/book/157579
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6.2. Jlomo/JIHUTe/ILHAS JIUTEpaTypa

[TepeueHp NOMOTHUTEIHHOM JINTEPATYPHI MIPUBEIEH B TabmuIle 8.
Tabmuna 8 — [lepedeHb TOMOTHUTEIBHON JIUTEPATYPBI

[udp

bubmuorpadpuueckas ccouika/ URL anpec KonuuectBo
9K3EMIUISPOB B
o6ubnoTexe
(kpome
JIEKTPOHHBIX
IK3EMILISIPOB)

https://e.lanbook.com/boo

k/157579

Ilenpxosa T.I'., Baitamreitn FO.B. Mogenn u
METO/Ibl ICKYCCTBEHHOT'O MHTEJIEKTa: YueOHOoe
nocobue. — Cubupckuii DeaepaabHbIi
Yuusepcuret, 2016. — 116 C.

https://e.lanbook.com/boo
k/165053

Boponnna B.B. Teopus u npakTuka MalliHHOTO
0o0ydenus: YueOHoe nocooue. — YIbSITHOBCKUI
rOCY/IApCTBEHHBIN TEXHUYECKUA YHUBEPCUTET,

2017.-290 C.

7. IlepeuyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

«/HTEepHET», HEOOXOAMMBIX JIJIsl OCBOCHHUS TUCIIUILIHHBI
HepequL pecprOB I/IHq)OpMaI_[I/IOHHO'TGHCKOMMYHHK&HHOHHOﬁ CCTU «I/IHTCpHeT», HCO6XOI[I/IMBIX

JUISL OCBOCHUS TUCITUTUIMHBI TIPUBEICH B Tabuiie 9.

Tabmuma 9 — IlepedeHs pecypcoB MH(GOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «MHTepHeT»,
HEOOXOIMMBIX JJIsi OCBOCHUS TUCIIUIUINHBI

URL anpec

Hanmenosanue

https://arxiv.org/

arXiv HayuHslii sxypHaJ ¢ MOCACTHUMHU JOCTHKCHUSIMH B
00J1aCTH UCKYCCTBEHHOT'O MHTEIJIEKTa

https://www.kagagle.com/

Cucrema OpraHuvs3ali KOHKYPCOB IO UCCICIOBAHUIO
JaHHBIX

https://github.com/

Be6-cepBuc 1t xoctunra IT-npoekToB

https://colab.research.google.com/notebooks/ | HoyrOyk ot I'yrn mist paboTst

welcome.ipynb?hl=ru

https://jupyter.org/

HoyTt6yk nmnst paboTht

https://scikit-learn.org/stable/

Bubmmorexka sklearn

https://matplotlib.org/

bubmuorexa matplotlib

8. Ilepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yEMbIX NPHU
OCYLIECTBJICHUM 00Pa30BaTEeILHOIO NPOLecca Mo JMCUMILINHE

8.1. IlepeyeHb MPOrpaMMHOI0 o0ecneYeHust

[lepeueHp HCMIONB3YyEMOTO MMPOTPAMMHOTO OOecTiedeHus MpeicTaBieH B Tabmuie 10.
Tabmuma 10 — [Tepedens mporpaMMHOTO oOecTieUeHUs

Ne i/t

Haunmenosanue

1 Google Colab



https://e.lanbook.com/book/157579
https://e.lanbook.com/book/157579
https://e.lanbook.com/book/157579
https://e.lanbook.com/book/165053
https://e.lanbook.com/book/165053
https://e.lanbook.com/book/165053
https://arxiv.org/
https://www.kaggle.com/
https://github.com/
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://jupyter.org/
https://scikit-learn.org/stable/
https://matplotlib.org/
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2 KNIME
3 Tableou
4 DatalLens

8.2. IlepeyeHb HH(POPMANMOHHO-CIPABOYHBIX CHCTEM
[TepeueHb UCIIONBE3YEMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM Ipe/cTaBiieH B Tabmuie 11.
Ta6mmna 11 — Iepeuens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBauune

He npenycmorpeno

9. MaTepl/laJIbHO-TeXHI/IquKaH 6333, HBOﬁXOI[I/IMaH AJIA OCYIIECTBJICHUS
Oﬁpa3OB3TeJIbHOI‘O nmpouoecca mo TMCIuIJInHEe

CocraB MarepuaaIbHO-TEXHUYECKON 0a3bl IPECTaBIECH

B Tabauue 12.

Tabmuna 12 — CoctaB MaTepuatbHO-TEXHUUECKON 0a3bl

Howmep aynuropun
Ne /it HammeHnoBaHne cocTaBHOW 4acTH MaTePHAIBHO-TEXHUYECKOH 0a3bl (npu
HEO0OX0IUMOCTH )
1 JlexuuoHHas ayauTopus
2 JIabGopaTopust ICKYCCTBEHHOTO MHTEIUIEKTA U HU(PPOBBIX TEXHOIOTHI 13-13 BM
B METPOJIOTUH

10. q)OHII OLHCHOYHBIX CPEACTB AJIA NMPOBEACHUA HpOMe)l(yTOqHOﬁ arTrecranuun

OﬁyanO]III/IXCﬂ o AMCIUIIJINHE
10.1. CocraB poHaa OLIEHOYHBIX CPEACTB NpUBEAEH B Tabaue 13
Tabmuua 13 - CoctaB (poH1a OLEHOUHBIX CPEICTB JUISl IPOMEKYTOUHON aTTeCTalluH

Bun npoMexxyTouHOI aTTecTanuu

[IpuMepHBIii TepedYeHb OLEHOYHBIX
CPEICTB

3auer Crucok BOIIPOCOB;
TecTsl.

10.2. TlepeueHb KOMITETEHIMI, OTHOCSIIMXCA K AWCIMIUIMHE, M 3Tanbl UX (OPMUPOBAHUS B
npoliecce OCBOeHHs 00pa30BaTeIbHOM MporpaMMbl IPUBEICHBI B Tabmuie 14.
Tabmuma 14 — IlepeyeHb KOMIIETEHIMM C yKa3aHHEM 3TamoB HX (OpPMHpPOBaHMS B IpoOIECCE

OCBOCHUA OGp%OB&TGJ’ILHOﬁ IIporpaMMabl

Howmep cemectpa

Otansl popMUpoBaHUs KOMIIETEHLUH 110
JTUCHUILTMHAM/TIpakTUKaM B miporiecce ocBoeHust OI1

[1K-24 «crocoOHOCTh MOHUMATh MPUHIUIBI PAOOTHl COBPEMEHHBIX TEXHOJOTHH HCKYCCTBEHHOTO
MHTEJUIEKTa U MCIIOIb30BaTh UX JJIS pelleHHs 3a1a4 Mpo(ecCHOHANBHOM eI TeTbHOCTH

10
JIESATENILHOCTU

OCHOBBI HCKYCCTBEHHOTO MHTE/UIEKTa B MPOQPecCHOHATBLHOM

10.3. B kauecTBe KpHTEpHEB OICHKH YpPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS) y OOyYArOIIUXCS
KOMITETCHIIMH MPUMEHSIETCS IIKaJla MOIyIbHO—PEUTHHIOBOM CHCTEMBbl YHHBepcuTeTa. B Tabnuie
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15 mnpencraBnena 100-0ammpHas wu 4-0ayuibHas MIKAIBI JUIS  OLEHKH COPMUPOBAHHOCTU

KOMIIETECHIINH.
Tabmuna 15 —Kpurepun onieHku ypoBHs ¢()OPMHUPOBAHHOCTH KOMIETEHIIUN
OreHKa KOMIIETEHIINNA
100- .
4-GarutbHast XapakTepucTuka chOpMUPOBAHHBIX KOMITIETEHIIHI
Oa/uIbHAs
1IKajia
HIKaia
- oOyuaromuiicss TIIyOOKO M BCECTOPOHHE YCBOWJI IPOTrpaMMHBIN
MaTepuan;
- YBEPEHHO, JIOTUYHO, I10CJIEJOBATEIBHO U TPAMOTHO €I0 U3J1araer;
«oTmaHOy |~ OTHMPaACh Ha 3HAHHMSA OCHOBHOW M JOIOJIHUTEIIBHOM JITEPATYpHL,
85 <K< 100 «@adreroy | TECHO TIPHBS3BIBACT YCBOCHHDBIC HAYYHBIC TONOKEHUS C MIPAKTHIECKON
JIESITEJIbHOCTBIO HAIIPaBJICHMS,;
- yMeJI0 00OOCHOBBIBAET M apT'yMEHTHUPYET BBIIBUTAEMbIC UM UICH;
- JieJaeT BLIBOBI U 0000IIEHNS;
- cBOOOJTHO BJIaJIC€T CUCTEMON CHEMATN3UPOBAHHBIX MOHSITHIM.
- oOyyarouuiicss TBEpI0 YCBOMJI MIPOrpaMMHBIM MaTepual, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, ONMpasCh Ha 3HAHUA OCHOBHOMU
JIUTEPATYPbI;
«xopomoy | ~ HE AOTYCKAET CYLIECTBEHHBIX HETOYHOCTEM; §
70<K<g4 @aureHoy | - YBA3PIBACT YCBOCHHBIC 3HAHHMA C NPAKTHYECKOH JEATEILHOCTHIO
HaIpaBJICHMUS,
- ApryMEHTHUPYET Hay4YHbIE TIOJIOKEHUS;
- JIeJaeT BBIBOJEI U 00O0IICHNS;
- BJIaJICET CUCTEMOH CIIELUAIN3UPOBAHHBIX TOHSITUH.
- o0yyJarouuiics ycBOMJI TOJbKO OCHOBHOM NpOrpaMMHBIM MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONnupasich Ha 3HAHMS TOJBKO OCHOBHOM
JIUTEPATYPhI;
«YIIOBIICTBO- | - JOIYCKAeT HECYIECTBEHHbIE OIIMOKU U HETOYHOCTH;
55<K< 69 PUTEIIBHOY - WUCHBITBIBACT 3aTPYAHEHHUS B IMPAKTHYECKOM IPUMEHEHUU 3HAHUI
«Ga4TeHO» | HAIlpaBIICHUS;
- c1abo apryMeHTHpYyeT Hay4dHbIE MOJOXKEHMUS,;
- 3aTpyIHsAETCS B (OPMYIMPOBAHUU BBIBOJIOB M 0000ILIEHNUI;
- YaCTMYHO BJIaJI€ET CUCTEMON CIIEMAIM3UPOBAHHBIX IOHATHUH.
- oOydaroluiicss He YCBOWJ 3HAYUTENbHOW YacTH MPOTrpaMMHOIO
MaTepuana;
«HEYNOBJIETBO | -  JIOMYCKAaeT CYLIECTBEHHbIE OMMOKM U  HETOYHOCTU  IpH
K<s4 PHTENILHO» | paCCMOTPEHHHM MTPOOJIEM B KOHKPETHOM HallpaBJICHUU;
«HE3aUTE€HO» | - MCIIBITBIBAET TPYJHOCTH B IPAKTUYECKOM IPUMEHEHUH 3HAHUM;
- HE MOKET apryMEHTHPOBATh Hay4HbIE MTOJIOKEHUS;
- He (hOPMYIIMPYET BBIBOJIOB M 0000IIICHHUH.

10.4. TumnoBbie KOHTPOJIbHBIE 33JaHUS UM UHBIE MaTEpUaIbl:
1. Bonipocsl (3amaun) st 9k3amena (tabswima 16)

Tabnuma 16 — Bompocsr (3agaun) 1u1st 9k3aMeHa

Ne /1t

[Tepedyenn BompocoB (3a1a4) ajs HK3aMeHa

Y4eOHbBIM IUTaHOM HE MPETyCMOTPEHO

2. Borpocs! (3agaun) muist 3adeta / quddepeHnupoBanHoro 3adera (tadmuma 17)
Ta6nuua 17 — Borpocsr (3amaun) ai1st 3auera / nudd. 3auera

Ne i/t

[Tepeuens BompocoB (3axa4) s 3auera / quddepeHnrpoBaHHOro 3a4era

BHC,Z[peHI/IC HCKYCCTBCHHOI'O MHTCJJICKTA B HpO(I)eCCHOHaHLHOﬁ ACATCIIbHOCTH
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2 Mertoapl peanu3ai UCKYCCTBEHHOTO HHTEIIIEKTa
[TporpamMMHBI€ TPOIYKTHI U S3BIKH IPOrPAMMUPOBAHHE, IPUMEHSIEMBIE [T CO3IaHHS
MHTEJUICKTYaIbHBIX CHCTEM

4 Mertoapl cOopa JaHHBIX

3) [IpobGnema oUnCTKH TaHHBIX

6 XpaHeHHue JaHHBIX

7 Bpemennsie psiapl B mpohecCHOHATBHOM eI TebHOCTH

8 PexomenaarenbHble cCUCTEMBI B TPO(GECCHOHATBHON JeSITebHOCTH

9 MamunHoe oOyueHue: onpeaesieHle, Ha3HaueHue, Kiaccu(uKalys METo0B

10 AJTOPUTM MTOCTPOCHUSI MOAEITH MAIIMHHOTO O0Y4eHUs

11 Metoape! perpeccun. OnieHKa KauecTBa MOJEIEH perpeccun

12 Mertoap! knaccuduxaruu. OrieHKa KauecTBa MoelIel Kiaccuukaum

13 Mertoapb! kinactepuzanuu. OLeHKa KadecTBa Mojiesel KiacTepu3auu

14 MarmuHHoe 3peHue B NpodhecCHOHATBHOM 1eATeIbHOCTH

15 bazoBsie MeTob1 00pab0TKH N300paKeHNH: PIITBTPHI, KITacCH(PUKALUS, UX Ha3HAUYCHHE

16 HeliponHsle ceTH B MalllMHHOM 3pEHUN

17 O06paboTKa €CTECTBEHHOTO SI3bIKa B MPOQPECCUOHATILHOM IeATeIbHOCTH

18 Jlemmatuzauus. Tokennzanus. Cremmunr. Hopmanusanus. Crioapu.
Mopdonornueckuii aHaIu3

19 Hetiponnsie cetr B 00pabOTKE €CTECTBEHHOT'O SI3bIKA

3. Tembl W 3amaHuWe Ui BBIMOJHEHUS KypCOBOM pa0OTHI / BBIMONHEHUS KypCOBOTO MPOEKTa
(Tabmura 18)
Tabnmumna 18 — IlpumepHBIi MepedeHb TeM Ui BBIMOJHEHUS KypcOBOM paOOThI / BBIMOITHEHHUSI

KypPCOBOTO IPOEKTa

Ne i/t

[IpuMepHBIii IepedeHb TeM JJIs BHITIOIHEHHSI KyPCOBOM pabOoThI / BBIMOIHEHHSI
KYpCOBOTO IIPOEKTa

VY4eOHBIM IJIaHOM HE ITPETYyCMOTPEHO

4. Bonipocsl 171 TPOBEICHUS TIPOMEKYTOYHOM aTTeCTAlMK MPU TeCTUpoBaHuu (Tadiuna 19)

Tabmuna 19 — [IpumepHsbIii nepeueHb BONPOCOB [T TECTOB

No m/mt

IIpumepHBIil IEpedeHb BOIIPOCOB ISl TECTOB

HcKyccTBeHHBIN HHTE/VIEKT: IPUMEHEeHUe B IPO(eCCHOHAIBHOM AeATeJbHOCTH
1. B kaKyio U3 3TUX WP MAILIMHbI I0KA UTPAIOT HE JIyYIlle JIF0Iei?
IIOKEP
nraxmathbl
HIaIIKA
cTparerus

2. Kakyto u3 3aau 00pabOTKH €CTECTBEHHOTO SI3bIKa KOMITBIOTED PEIaeT XyKe
OOJIBIIMHCTBA THOCH?

=pacrno3HaBaHuE peuu

pelIeHne KpocCBOPAOB

JUTEPATYPHBIN TIEPEBOJI C OJTHOTO SI3bIKA HA APYTOM




14

MOP(OIIOTUUECKUNA aHATTN3

3. Kak paboratoT camble MOnyssipHbIe aIrOPUTM MAIIUHHOTO IepeBoa?

= nporpamMmbl 00y4aroTCsl Ha IEPEBEAEHHBIX TEKCTAX, ONPEAEIIAIOT CTATUCTUYECKHE
3aKOHOMEPHOCTH B IIEPEBOE CJIOB, PEI0KEHUN, TEKCTOB

MaiuHsl criepBa NEpPEeBOAIT TEKCT HA CBOM MAIIMHHBIN A3bIK, 3aTEM UHTEPIPETUPYIOT
Ha 3aJIaHHBIN SA3bIK IEPEBO/IA

Nmeercs OTAEIBHBIN AITOPUTM IS KaXKIOU Iaphl S3bIKOB

4. B xonkypce ImageNet yxxe MHOTO JIeT y4acTBYIOT IIPOTPaMMbl, COPEBHYIOIIUECS B
pacrno3HaBaHuu u300pakeHuil. UToObl MOOGEeINTh, OHU JIOJIKHBI PA3/I€IUTh HECKOJIBKO
MILITHOHOB n300paxenuit Ha 22 000 knaccoB, COBEpUIMB MUHUMYM OIINOOK. Kak
4acTo OUIMOAIOTCS JIyUIIUe MPOTrPAMMHBIE TPOYKThI?

=npuMepHO B 5%, IpeB30NIIHN YeIoBeKa

npumepHo B 10%, nmpeB3onuim yeaoBeka

npuMepHO B 5%, 4eT0BEK MOKa CIPABIISCTCS JTy4Ile

npuMepHO B 10%, 4enoBeK MoKa CIpaBIsieTcs JIydlle

5. Coo0111ecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3padoTallo MIKaly aBTOHOMHOCTH
aBTONMWIOB OT () (ITOJTHOCTHIO MEXAHUYECKOE YIIPaBIIEHHE) 10 5 (aBTOMOOMIIb
MIOJIHOCTBIO yIpaBiiseTcst 0e3 uenoBeKa: HeT HU pyJis, HU nejaieii). Camble
MIPOIBUHYTHIE MOZEIH MPHOIIKAIOTCS K TPEThEMY YPOBHIO aBTOHOMHOCTH. Kak oH
onuchIBaeTcs?

=MallliHa eJIeT CamMa, HO B HEKOTOPBIX 00CTOSTEIHCTBAX MOKET MOTPEOOBATH Y
BOJIUTENIS B3ATh KOHTPOJIb HA ce0s

aBTOMOOMJIb CITOCOOEH y4acTBOBATH B JIBIKCHHUH JIaXKE B TOM CIIydae, €CIIH BOJAUTENb
3aCHYJ U €ro He pa30yauTh

yIpaBJIeHUEM 3aHIMAETCSI )KUBOW BOJIUTEIh, HO MHOTHE Ba)KHBIE (DYHKITUH BKITIOUAsT
pyJieHHE U TOPMOKEHHE aBTOMaTU3UPOBaHbI

MammHHOe 3peHue
1. Uro HabmoaeTcst Ha BBIXOJIE aITOPUTMOB 00pabOTKU N300paxKeHU
=HOBO€ U300paKeHHE
KOJINYECTBEHHBIE XapaKTEPUCTUKN H300pakeHU I
BBICOKOYPOBHEBOE OMMCAHUE N300paKeHUS
COBOKYITHOCTh OOBEKTOB Ha M300pasKeHUN

2. YTO IpOHUCXOANT C N300paKEHUEM B pe3yJIbTaTe MPUMEHEHHS (DHITbTPA YCHIICHHS
BBICOKHX YaCTOT?

=BbIIACJIICHUC T'PaHUI]

CIVIA)KMBAHUE IIYMOB

YCUJIEHHE MEJIKUX JIeTalIei

MOBBIIICHUE KOHTPACTHOCTH U300paKEHUS

3. UTo MpOUCXOTUT ¢ MEIKHUMH 00bEKTaMU Ha U300paXKECHUH MOCIIe TPUMEHEHUS K
HEMY MEeJIMaHHOTO (GUIBTPA C OOJBIITMM Pa3MEPOM STpa CBEPTKH?

= HUCYE3HYT

OyIyT CHIIBHO Pa3MBITHI

CUJIBHO KOHTPacCTHUPYIOTCS

HHUYETO HE TPOU30MAET

4. Yto npou3ouaeT, eciy K N300paKeHUI0 MPUMEHUTh MEAMAHHbIA (QUIBTP CO
CJIMIIKOM OOJIBIITNM SIZIPOM CBEPTKHU?
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=IHCIIepCHUs IIYMOB Ha N300PaKEHUU YMEHBIIIUTCS
JMCIIEPCHUs IIYMOB Ha U300paKEHUH YBEITUUUTCS
Ha N300pa’keHUH MOSABATCS JONOJHUTEIbHBIE IIIYMOBbIE TUKCEIU

5. Kaxkoit punstp obnanaer r3ppexkToM COXpaHEHUS TPAHULL?
=MeauaHHbIN

l'aycca

Jlanutaca

Cobenst

6. Kak Ha3piBaeTcs mpeoOpa3oBaHre H300paKEHUS, €CIH ISl pacdeTa sIPKOCTH
KK0T0 ITUKCEIIS UCIOJB3YIOTCS IPKOCTH COCETHUX C HUM ITUKCENen?
=JIOKAJILHBIM

TOYEYHBIM

rj100aJIbHBIM

aJalITUBHBIM

MeToabl MAIIIMHHOTO 00Y4YeHU S
1. Kakas 3aaua 3akiirogaercs B pa30MeHUU BEIOOPKH U300payKEHUH Ha CXOXKHE (110
COJIEpKaHUI0)?
=KJacCHU(pUKALIUS
KJIaCTepU3aIus
CerMEHTAITHSI
perpeccust

2. Ouenure recall ¢ okpyrienuem 10 AByX 3HaKOB
| | 1 predicted 0 predicted |

1 true 8 2 |
| Otrue | 2 8 |

0.80

3. 1ns pemenns knaccugukanmu noxydeHo snauenne AUC=0.51. D dexTuBen mm
Kkiaccugpukartopa’?

=netr, AUC noimkeH cTpeMuThes K 1

Hetr, AUC nomxkeH ctpeMutbes K 0

aa

4. Ucxomuwie nannbie copepkar 10 o0bekToB. CKoMBbKO Ki1acTepoB Oymer Ha 8 mrare
HepapXUUYeCcKoi armomMeparum?

3

=N

5. merotcs BekTOpa, onuckiBaroiiue a8a oobekros V1 = (1,2,3), v2 = (2,2,2). Haiitu
paccrosiHie MHHCKOBCKOTO MeX 1y oObektamu JjIs I=3. OTBET OKPYIIIUTH J0 COTBHIX
1.26

6. lanbl n1Be perpeccuu ¢ kodddunmentam nerepmunarnmu -0,85 u 0.85. Kakas
perpeccust MpearnoYTUTEeNIbHEE C TOUYKU 3PEHUS aIeKBATHOCTH?

= ¢ koHpuaeHToM aerepmuHanuu 0.85

¢ koHpuaeHTOM nerepmuHarmn -0.85

00¢e aJIeKBaTHBI

00€e HeaIeKBaTHBI
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7. JlaH BEeKTOp pealibHbIX 3HAYCHHIA OTKIMKa Y =(2,2,3) 1 BEKTOp MpeacKa3aHuii
Y _pred = (1,2,1). Paccuutars omubky MAE ¢ okpyriieHHeM 0 ABYX 3HAKOB
1,00

5. KouTpoibHble 1 IpakTHYECKUE 3a1aun / 3amanus mo auciuruinie (tTadmuia 20)
Ta6nuna 20 — [TpuMepHbIi TIepeueHb KOHTPOJIbHBIX U MPAKTHUYSCKHX 3a1a4 / 3a1aHui

Ne n/mt [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MMPAKTUYECKUX 3a1a4 / 3a1aHuii
1 PazpaboTka TunoBoro mamoopaa
2 MarmnHnas 06paboTka TeKcTa

10.5. Meromuueckue MaTepualbl, ONPEIEISIONINE NPOLEAYPhl OICHWBAHUS 3HAHWH, YMEHUH,
HaBBIKOB M / WJIM OIBITA JESATEIbHOCTH, XapaKTEPU3YIOIIUX 3Tarbl (OPMUPOBAHHS KOMIICTCHIIHI,
conepxkarcs B IlonoxxeHnsax «O TekynieM KOHTPOJIE YCIEBAEMOCTH U IPOMEKYTOYHOM aTTeCTaluy
cryaentoB ['VAII, oOyuwaronuxcs mo mporpamMmam BbIciiero obOpaszoBaHusi» U «O MOAYJbHO-
PEUTHHTOBOM cHCTEME OLIEHKU KadecTBa yueOHOM paboThl cTyaeHTOB B ['Y Aly.

11. MeToauyeckue yKa3zaHusi 1JIs1 00y4AIOIIMXCHA MO OCBOEHUIO JUCIHIINHBI

[{enbro TUCHMILIMHBI SIBISETCS — MOJIYyYeHHE CTYACHTaMU HEOOXOIMMBIX 3HAHHM, YMEHUH U
HaBBIKOB B OOJIACTH TMPUMEHEHHS METOJ0B WH(OPMAIIMOHHBIX TEXHOJOTHH M HCKYCCTBEHHOTO
WHTEJUIEKTa B TPO(ECCHOHAILHON JEeSTENbHOCTH, 3HAKOMCTBY C QJITOPUTMAMH MAIIMHHOTO
oOydeHMsI, OIICHKE KadecTBa PEIICHUH 3aJad MAIIMHHOTO OOYYEeHHS, MAlIWHHOTO 3PEHUS U Jp.
3a/1a4 B 00J1aCTU UCKYCCTBEHHOT'O MHTEJIEKTA.

MeToauueckue YKazaHust QJasl oﬁyqaloumxca IO OCBOCHMIO JICKIIMOHHOI'0 MaTepuaJja

OcHOBHOE Ha3Hau€HUE JIEKIMOHHOIO MaTephajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riy0OKOe M ICHOE M3JI0KeHHe yueOHOro marepuana. HazHaueHne COBpEMEHHOW JIEKIIMU B paMKax
JUCHMIUIMHBL HE B TOM, YTOOBl MOJY4YUTh BCIO HHPOpPMAMIO O TEME, a B OCBOECHUU
(byHIaMEeHTaIBHBIX MPOOIEM AMCHUILIMHBI, METOAOB HAYYHOTO MO3HAHUs, HOBEHIINX JOCTHXKEHHIH
HayyHOW  MblciM. B yueOHOM  mporecce  JIeKIMsS — BBINOJHSET  METOJOJOTHYECKYIO,
OpPraHU3allMOHHYI0 M WH(POPMALMOHHYI0 (QYyHKIUHU. JIeKIus packpbIBaeT MOHATHIHBIN ammapar
KOHKPETHON 00JIacTH 3HaHHfA, €€ MNpoOJieMbl, JaeT IeJbHOE NPEJCTaBI€HUE O JAUCLUUIUIMHE,
MTOKa3bIBAE€T B3aUMOCBSI3b C APYTUMH JIUCHUIUIMHAMM.

[InanupyeMble pe3yabTaThl OPHU OCBOCHUU OGV‘-I&IOHJI/IMCH JCKIIMOHHOI'0 Marepuana.

— HOqueHHe COBpeMeHHLIX, OEJIOCTHBIX, B3aMMOCBsI3aHHBIX 3H3HPII7[, ypOBeHB KOTOpBIX
OTPEIENSIETCS IENIEBOM YCTAHOBKOM K Ka)J0W KOHKPETHOM TEME;

— TOJYYEHHE OIbITa TBOPUECKON paObOTHI COBMECTHO C TIPEIIO/IaBaTeIIeM;

— pasBuTHe  TPO(ECCHOHATBHO—IEJIOBBIX  KAauecTB, JIOOBM K  MpeAMeTy U
CaMOCTOSITEITHHOT'O TBOPYECKOT'O MBIIIUICHHUS.

— TIOSIBJICHHE HEOOXOAMMOT0 MHTEpPECca, HEOOXOIMMOTO JIJIsi CAMOCTOSATEILHOM PaOOTHI;

— IIOJIyY€HME 3HAaHUU O COBPEMEHHOM YpPOBHE Pa3BUTHUS HAYKH M TEXHHKH W O MPOTHO3E
WX pa3BUTHUs Ha ONI>KalIime Tofpl;
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— Hay4yuTCs METOIMYecKH o0pabaThiBaTh MaTepuasl (BBLACIATh IJIABHBIE MBICIH U
MIOJIOKEHUS, TPUXOAUTH K KOHKPETHBIM BBIBOIAM, IIOBTOPSTH UX B PA3IMUHBIX (POPMYITHPOBKaX);
— MOJy4YEeHHE TOYHOTO OHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSTHH.

JIeKuMOHHBIM ~ MaTepuanl  MOXET  CONPOBOXKAATHCS  JEMOHCTpallMed  clalioB U
UCIOJIb30BAaHUEM  pA3[aTOYHOI0 Marepuaja MpU IPOBEAECHUM KOPOTKMX JUCKyccUil 00

0COOEHHOCTSIX MMPUMCHCHHA OTACIbHBIX TCMATUK 1O AUCIUITJIIMHEC.

CTDVKTVDEI OpeaoCTaBJICHUA JCKIIMOHHOI'O MaTCpUaia.;

— JIEKIIUU COTJIACHO pa3zeinaM (Tadi.3) u remaM (1abmn.4).

MeTtoanueckue yKazaHusi Uil OOyYAIOIIMXCA MO TMPOXOXKIEHUI0 TMPAKTHYECKUX
3aHATHH

[IpakTHueckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (OpPM OpraHu3aluu y4eOHOro
Mpolecca, 3aKI0Yaroliascs B BBINOJHEHUH OOYYaIOIIMMUCS IOJ PYKOBOJACTBOM IpEnojaBaTems
KOMIUIEKCa Y4YeOHBIX 3aJaHUi C MEeNbl0 YCBOGHHS HAay4YHO-TEOPETHUYECKUX OCHOB Yy4eOHOM
JUCHUILUINHBI, TPUOOPETEHUSI YMEHHUI U HABBIKOB, OIbITA TBOPUECKO JIEATEIbHOCTH.

]_IGJ'IBI-O MMPAKTHYCCKOT'O 3aHATUS IJIA 06yqa101ueroc;1 SABJIACTCA IIPUBUTUC 06y‘IaIOH_[I/IMCH
YMGHI/Iﬁ 1 HaBBIKOB HpaKTquCKOﬁ JACATCIBbHOCTH I10 I/I3y‘IaeM0ﬁ AUCHUIIINHE.

[Tnanupyemsble pe3yabTaThl IPU OCBOEHUH 00YYaIOIMMCS IPAKTUYECKUX 3aHATHIL:

— 3aKperyieHue, yriyOleHue, paclIMpeHre U JeTanu3allds 3HaHWi Tpu  pelIeHUuU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE  T[IO3HABATENbHBIX  CIIOCOOHOCTEH,  CaMOCTOSITENILHOCTH  MBIIIJICHUS,
TBOPYECKOW aKTUBHOCTH;

— OBJQJICHHE HOBBIMH METOJAaMH M METOJAMKAMU M3YUYCHHUs] KOHKPETHOM ydeOHOI
JTUCIUTUIMHBL;

— BBIpabOTKAa CHOCOOHOCTH JIOTUYECKOTO OCMBICIIEHHS TOJIYYeHHBIX 3HAHUW s
BBINIOJIHEHUS 3a/1aHUN;

— obecrieueHue paIMOHAILHOTO COYETAaHUSl KOJUJICKTUBHOM WM WHAMBUIYaTbHOW (opm
o0OyueHusl.

TpebGoBaHus K MPOBEACHUIO MPAKTUICCKUX 3aHATUN
Ha ocHoBanuu mHauBUIyanbHOTO 3a1aHus (cM. Tabn.20) CTyASHTHI pElIaroT 3a/1aqy, 3aTeM

BBITIOJIHACT OTUCT O HpOI[CJ'I@.HHOfI pa60Te. Temel MPAKTHYCCKUX 3aHATHI IIPUBCACHBI B Tab1.4.

OTyer O TPaAKTUYECKOW paboTe ITOJKEH COJEep)KaTh: TUTYJIBHBIA JHCT,OPMYyTHPOBKA
3a/IaHus, PEIICHNE, BEIBOIBI IO PE3YNIbTaTaM UCCIICIOBAHNH .

Ha mumynehom nucme HOMKHBI OBITH YKa3aHbl: Ha3BaHHE TUCIHUILIAHBI, Ha3BaHHE
nmabopaTopHO paboThI, haMUIIUs M MHUIMAIBI TIpenoiaBarens, pamMmiis U WHUIMAIBI CTYJCHTA,
HOMeEp ero y4eOHOM rPpYIIIBI U 1aTa 3alIUThl paboThI.

OcHognas uacme JOJKHA COAEpXkaThb 3aJaHue, pe3ylbTaThl TPAKTUUYECKOH paloThl,
pacueTHO-aHAIMTHYECKHUE MaTepUAIIbI, TUCTUHT KOJA/CKPUH dKpaHa.

Bv1600wb1 110 ipoieaHHOM paboTe JOMKHBI COJEPKATh OCHOBHBIE pe3ybTaThl 0 padoTe.

TuryapHBIN JHCT OTYETa JOJDKEH COOTBETCTBOBATH IIA0JIOHY, NMPUBEACHHOMY B CEKTOpPE
HopMmartuBHOU jokymeHTanuu ['Y ATl https://quap.ru/standart/doc
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OdopmiieHre OCHOBHOM YacTh OTYeTa JOJDKHO ObITh odopmiieHO B coorBercTBuu ¢ ['OCT
7.32-2017. TpeOoBaHusi TpHBEACHHI B CEKTOpe HOpMaTUBHOW nokymeHTaruu ['YAII
https://guap.ru/standart/doc

[Ipu ¢opmupoBaHMM CIHUCKAa HCTOYHUKOB CTYACHTaM HEOOXOJWMO pPYKOBOJCTBOBATHCS

tpeboBanmsimu  ctagaapra ['OCT 7.0.100-2018. Ilpumepsl odopmileHHS CIHCKAa HCTOYHUKOB

IIPUBECHBI B CEKTOpPe HOpMaTUBHON nokymenTtaruu ['Y AL https://guap.ru/standart/doc

MeToauuecKkue YKazaHnus AJsd oﬁyqamumxca IO MPOXOKACHUTO HaﬁopaToprIX paﬁoT

B xone BblnosHeHHs 1a00paTOpHBIX pabOT 0OydyaroIIUiCs AOJKEH YriyOuTh M 3aKpernuTh
3HAHUS, [IPAKTUYECKUE HABBIKU, OBJIAJACTh COBPEMEHHOM METOAMKOW M TEXHUKOM DKCIEpUMEHTA B
COOTBETCTBMM C  KBWIM(UKAIMOHHOM  XapaKTepUCTUKOW  oOydaromierocs.  BoinosnHenue
1a00paTopHBIX pabOT COCTOUT M3 SKCHEPUMEHTAIBHO-NPAKTUYECKOW, pacueTHO-aHAIUTHYECKON
4acTEe! ¥ KOHTPOJIBHBIX MEPOIIPUATHH.

Brimonnenue J'Ia60paT0prIX pa60T O6y‘IaIOIJ_II/IMC$I SIBJSETCS HEOTHhEMJIEMOM YacThIO
HU3YyUCHUA JUCHHUILINHBI, OHpGILCJI?IeMOfI y‘Ie6HI>IM IJ1IaHOM, W OTHOCHUTCA K CpCACTBaM,
O6€CH€‘-II/IBaIOIHI/IM pPEeHICHUC CIICAYIOMIUX OCHOBHBIX 3a/1a4 06yqafomer0<:ﬂ:

— NpHOOpEeTEeHHE HABBIKOB HMCCIICAOBAHHS MPOIIECCOB, SIBICHHH U OOBEKTOB, U3Y4aeMbIX B
pamMKax JaHHOW JUCIUTUIHHEI;

— 3aKperUieHWe, Pa3BUTHE W JCTAU3alUs TCOPCTUYCCKUX 3HAHWMA, ITOJIyYCHHBIX Ha
TIEKIUSX;

— MOJyYCHUE HOBOW MH(POPMAITUH 110 U3y4aeMOi TUCIIUTUINHE,

— npuoOpeTeHre HaBBIKOB CAMOCTOSTEIBHON paboThl ¢ 1a00paToOpHBIM 000pYIOBAaHUEM U
npudopamu.

3agaHue K BBIIOJHEHUIO J1a00paTOpHOl padoThl BBIIACTCS MpENOJaBaTesieM B Hadaje
3aHATHSI B COOTBETCTBUH C TUTAHOM 3aHATHHA. Tembl J1abopaTopHBIX padoT NpuBeAeHBI B Tabid. 6
JTAHHOM MPOTPAMMBI.

Beinosinenune 1adopaTopHoi padoThI COCTOUT U3 TPEX TAIOB:
— aHATUTUYECKOTO;
— pacueTHO-Tpaduyeckoro;
— KOHTPOJIBHOTO B BHUJIE 3aIlIUTHI OTYETA.

Crpykrypa u ¢gopMma oT4eTa 0 JA00pPATOPHOIi padore

Otuer o naGoparopHoil paboTe JOIKEH COAEp)KaTh: TUTYJIbHBIM JIUCT, OCHOBHYIO YacTh,
BBIBO/JIBI 110 pe3yJIbTaTaM MCCIIEI0OBAaHU .

Ha mumynenom nucme NOMKHBI OBITh yKa3aHbl: Ha3BaHME JAWUCLUIUIMHBI, Ha3BaHUE
naboparopHoil paboThl, haMIIMg M WHUIMAIBl IpernoaaBarens, GamMuinsg U WHUIUAIBl CTYACHTA,
HOMEDp €ro y4eOHOM IpyMIIbl U JjaTa 3aluThl paboThI.

OcHoénas uyacmb JODKHA cOAepXkaTh 3aJjaHue, pe3yJbTaThl 3KCIIEPUMEHTaIbHO-
MPAKTHYECKOHN paboThl, paCYeTHO-aHATUTUYECKIE MaTEePHUAJIbl, IMCTUHT KO/Ia/CKPUH dKpaHa.

Bv1600wb1 110 ipoieaHHOM paboTe JOMKHBI COJEPKATh OCHOBHBIE pe3ybTaThl 0 padoTe.
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TpeGoBanus K 0hopMJIEHHIO 0TUETA 0 JA00PATOPHOI padoTe

TUTYNBHBI TUCT OTYETa JOJHKCH COOTBETCTBOBAThH MIAOJIOHY, NMPUBEACHHOMY B CEKTOpE
HopMmartuBHOU gokymenTaruu I'Y AT https://quap.ru/standart/doc

OdopmiieHre OCHOBHOM 4acTh OTYeTa JOJDKHO ObITh odopmiieHO B cootBercTBHM ¢ ['OCT
7.32-2017. TpeOoBaHus TpUBEACHHI B CEKTOpPE HOPMATUBHOW JmokymeHTaruu ['YAII
https://guap.ru/standart/doc

[Ipn dopMupoBaHMM CHNHCKA HCTOYHHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS

tpeboBanusimu crapaapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHHs CHOUCKa HCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokymenTanuu ['Y ATl https://quap.ru/standart/doc

MeToauueckue yKazaHusl IJA O00yYalOIUXCS IO NPOXOKIEHUID CAMOCTOSITEIbLHOM
padoThI

B Xoze BBHIOTHEHHS] CaMOCTOSITETBHONW pabOThI, OOYYAIOIIMICS BBIMOIHSAET pPaboOTy IO
3aJJaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE MperojaBareis, HO 0e3 ero HemocpelICTBEHHOTO
ydacTusi.

Jiisa oOydaromuxcss 1o 3a04HOoi (opMe O0OydeHHs, caMoOCTOsITeTbHas paboTa MOMKET
BKJIIOYATh B €051 KOHTPOIBHYIO paboTy.

B mnpomecce BBHIMONHEHHS CaMOCTOSTEIBHOM paboOThI, y oOydaromierocs (GopMHpYETCS
1esnecoo0pa3Hoe IIaHUPOBAHUE PAOOYET0 BPEMEHH, KOTOPOE IMO3BOJSET UM Pa3BUBAaTh YMEHHS U
HABBIKM B YCBOCHUHU M CHCTEMAaTH3alMU MPUOOpETaeMbIX 3HAHHM, 00ECIIeYnBaeT BHICOKHI YPOBEHb
yCIIEBAEMOCTH B MEPHUOJI O0YUECHHS, TTOMOTAeT MOJyYUTh HABBIKH MOBBIIICHUS TPOPECCHOHAIBHOTO
YpPOBHSL.

MeToaudeckuMu MaTepUaIaMu, HaTPABJISIONIMHE CaMOCTOSITEJIBHYIO  paboTy
00yJarOIINX CASBIISTFOTCS:

—  yueOHO-MEeTOJMUYECKHI MaTepHai 1o JUCLUIUINHE,
— Kypc B LMS

MeTtoauyeckne yKa3zaHusi Il O0y4AOUIMXCS MO MNPOXOKIEHHIO MPOMEKYTOUHOI
aTTecTalun

[IpomexyrouHas arTecTanus oOyyaroumxcs IpenycMaTpuBacT OLICHUBAaHUE
MIPOMEXYTOUYHBIX U OKOHYATENIbHBIX pe3yJbTaTOB OOydeHHUs Mo aucHumuimHe. OHa BKIIIOYAET B
ceOs:

— 3a4€T — 9TO (I)opMa OLCHKU 3HaHPII>i, MOJIYYCHHBIX OGY‘-IB.IOIJ_II/IMCH B XOAC H3YUYCHUA
y‘~I66H0ﬁ JAUCHUIUIMHBI B LCJIOM HJIM HNPOMCKYTOYHAA (HO OKOHYaHUU CCMCCTpa) OlICHKA 3HaHUM
O6y‘-IaIOH_II/IMC$I MO0 OTACIIBHBIM pa3aciiaM OUCHUILINHBI C aTTeCTAllMOHHOM OLIEHKON «3a4TEHO» WU
«HEC 3a4YTCHO».

3aueT BEICTAB/ISCTCS HA OCHOBAHHMU BBIIOJIHECHHBIX B TEUCHHUE CEeMCCTpa IIATH

JIa60paTOpHBIX pa60T H HAITUCAHHUU UTOTOBOI'O TCCTUPOBAHUA UJIN MTPOXOKACHUA CO6CCCI[0B8.HI/I$L

Cucrema OLEHOK IpU IMPOBEACHUHM TEKYIIErO KOHTPOJS M MPOMEXKYTOUYHOM aTTECTalluu
OCYILECTBIISIETCS B COOTBETCTBUU € PYKOBOAAIMM AokymMeHTOM opranuszauuu PJIO I'VAIL. CMK
3.76 «IlonmokeHne O TEeKyIeM KOHTpPOJIE YCIEBAEMOCTH M MPOMEKYTOYHON aTTECTAllMM CTYAECHTOB
M aclUpaHTOB, OOYYaIOLIMXCS IO 00pa3oBaTENbHBIM IporpaMMaM BbICIIET0 O0pa3oBaHMS B
I'VAII» https://docs.quap.ru/guap/2020/sto_smk-3-76.pdf.
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