MHWHOBPHAYKH POCCHUH

denepanabHOe roCyAapCTBEHHOE ABTOHOMHOE 00pa3oBaTesibHOe
yupe:kaeHue Bpicuiero oopazosanus "'Ilepmckmi
roCy1apCTBEHHbIN HAIIMOHAJIBHbIN MCCJIE10BATEIbCKUA
yHuBepcurer"

Kadeapa undopmanuoHHbIX CHCTEM U MATEMATHYECKUX METOA0B B JKOHOMHKE

ABtopsl-cocraButenu: PaguonoBa Mapuna BiragumupoBHa
PycakoBa Oabra JleonuaoBHa

[Iporpamma yueOHOM NMPaKTUKU
MHNPAKTUKYM 110 UHCKYCCTBEHHOMY UHTEJUIEKTY U AHAJIN3Y JJAHHBIX
Koxn YMK 98797

YTBEepKAEHO
[TpoTtokon NelO
oT «24» mast 2023 r.

ITepms, 2023



1. Bua npakTuku, cnocod u ¢gopma npoBeeHUs NPAKTUKHU

Bupg npaktrku yueOHast

Tun npakTuky y4e0HO-/1a00pATOPHBIN MPAKTHKYM
Crioco6 mpoBeaeHus MPaKTUKU CTAllMOHAPHAS
®opma (hopmbl) POBeIECHUS TPAKTUKU JUCKPETHASA

2. MecTO NPAKTHKH B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbl

VYyeOHnas npakTuka « [IpakTHKyM 110 HICKYCCTBEHHOMY MHTEJJIEKTY U aHAIM3Y JaHHBIX » BXOJIUT B Bilok «
OK.B.00 » o6pa3oBareiabHON IPOrpaMMBbI 110 HAYYHBIM CHELIMATBHOCTSIM:
Hayunas cnenmansaocTb: 1.6.12 @usndeckas reorpadus u Ouoreorpadusi, reorpadusi mouB U T€OXUMHUS
naHamagToB

Ileab NpakTUKH :

W3ydeHne OCHOBHBIX anmnapaTtoB MAIIMHHOTO 00y4YeHUs, 3Q(PEKTUBHBIX alTOPUTMOB 00YUYEHUS U IPUMEHEHUS
COBPEMEHHBIX TEXHOJOTUH UCKYCCTBEHHOTO MHTEJUIEKTa U METOJIOB aHalln3a JaHHBIX B HAYYHBIX
HCCIIEIOBAaHUIX B COOTBETCTBUU C 3a/1ayaMH HCCIIE0BaHUS.

3aaum NPaKTHKAU :

1. I/I?;y‘-ICHI/Ie €CTCCTBCHHO-HAYYHBIC OCHOB U MCTOAOB UCKYCCTBCHHOI'O MHTCIIJICKTA, METOJJ0B MAllIMHHOT'O
O6yquI/ISI, MCTOOOB U AJITOPUTMOB

MOZACIIMPOBAHUSA MBICITIUTCIILHBIX ITPOILIECCOB.

2. ®opMUPOBAHNE YMEHUH IO IPUMEHEHHUIO METOI0B UCKYCCTBEHHOI'O MHTEIIJIEKTA, MHKEHEPUN 3HAHUH,
MAIIIMHHOTO OOYYCHHS ISl PEIICHUS TPUKIIaIHBIX 3a]1a4.

3. OcBoeHME METOIOB, AITOPUTMOB JJIsI CO3JIaHKSI CUCTEM UCKYCCTBEHHOT'O MHTEIICKTA U MAITUHHOTO
o0y4eHusl.



3. IlepevyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUS
B pe3ynbTaTe npoxoxaeHus npakTUky [IpakTHKYM M0 HCKYCCTBEHHOMY MHTEJUIEKTY U AHAJTU3Y
JAAHHBIX y 00yYaroIIerocs JOKHBI ObITh CHOPMHUPOBAHBI CIICTYIONTUE TUTAHUPYEMBIE Pe3yJIbTaThl 00yUCHHUS

1.6.12 ®usnueckas reorpadust u 6uoreorpadusi, reorpadus MOYB U TEOXUMUS JTaHAIIAPTOB

HPO.1 IIpoBoaut aHamu3 ¥ TeOpeTUYECKOE 0000IEHNE HAYYHBIX JAHHBIX B COOTBETCTBHH C 3a/1a4aMU
UCCIIeI0BaHUS

HPO.2 [TpoBoauT aHAIN3 pe3yIbTATOB YKCIIEPUMEHTOB U HAOJIOICHUI



4. Conep:kanue u 00beM NPAKTHUKH, GOPMBbI OTYETHOCTH

HGJIBIO JaHHOTO KypcCa ABJIACTCA 3HAKOMCTBO C COBPECMCHHBIMU NOCTHXKCHUAMU B TCXHOJIOTHUAX
HCKYCCTBCHHOI'O HHTCIIJICKTA B LCIIAAX O6y‘-ICHI/I}I MPUMCHCHUIO TAKUX TCXHOJIOT Wil B Ppa3JInYHBIX C(bean

ACATCIIBHOCTH

Hay4ynas cnenuajJbHOCTh

1.6.12 ®usndeckas reorpadus u ouoreorpadus, reorpadus Mo U
TCOXUMHUS JIAHAMAPTOB

¢opma o0yuenus O4Has

NeNe TpumecTpoOB, 6
Bbl/JIeJICHHBIX 115
NPOXO0K/AEHHUS MPAKTHKHU

O0bem npakTHKH (3.€.) 6

O0bem npakTHKH (aK.4ac.) 216

®opMa OTYETHOCTH

Dk3aMeH (6 TpuMecT)p)

IIpuMepHBIil rpagUK NPOX0KACHUS NPAKTUKH

KomnuectBo
4acoB

Coneprxanue padboT

MecTo npoBeaeHus

Tewma 1. OcHOBbI aHaJIM3a AAHHBIX U IPOBEPKA CTATUCTUYECKUX T'MIIOTES

48

Coneprxanue, 11e7b U 3HaYEHUE JUCITUTUTNHBI B OJATOTOBKE
aCIUPAHTOB, €€ CBA3b C APYTMMHU AUCLUUIUIMHAMU U MTOATOTOBKOM
KaHIuAaTCKou auccepTammn. O01mas

KIaccuuKanus pemaemMpix 3a1ad. OCHOBHBIE METOBI M TIOHSATHUS
aHaJM3a JaHHBIX U MPOBEPKU CTATUCTUYECKUX TUIIOTES.

[II'HNY wnm opranuszanus -
0a3a MpaKTUKH

Tema 2. Metoapl KOppPCIIIIUOHHOTO U pETPECCUOHHOIO aHaJIn3a

48

OCHOBHbBIE MIOKA3aTeIU UCCIIEI0BAHNS B3aUMOCBSI3EH.
Koaddurmentsr koppensiun

[Tupcona u Criupmena. TaOauIBl COMPSIKEHHOCTH U UX
uHTepnperanus. [Ipeanockuiku TUHETHON perpeccu.
[TocTpoenue ypaBHEHUS MPOCTOM U MHOKECTBEHHOU JIMHEMHOM
perpeccun. OlieHKa KayecTBa MOCTPOSHHOM Moienu. Mojenun
OMHapHOTO BHIOOPA.

[II'HNY wnm opranu3zanus -
0a3a MpaKTUKH

Tema 3. 3agaun KIacCUpUKAIMY U KIACTEPU3AITUH

50

OOm1ast moCTaHOBKA 3a/1a4ui KJIACCU(PHUKAINH, KITaCCUPUKAIIIH
6e3 oOyueHwus,

MIOHATUS KJIACTEPHOr0 aHaIN3a. METpUKU pacCTOSHUS U
OIM30CTH MEXAY 00bEKTaMH,

paccTosiHUsL MeXIy KiactepaMu. OCHOBHBIE TUIIBI 33/1a4 U
JITOPUTMOB KJIACTEPHOI'0 aHAJIM3a.

Hepapxudeckue, napajuieibHble U IOCIE0BaTEIbHbIE
IpOIeTyphl KJIACTEPHOTO aHAJIN3A.

Merton k-cpennux. Buzyanuszanusi.

[II'HNY wnm opranuszanus -
0a3a MpaKTUKH

Tema 4. OCHOBHBIC TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIUIEKTA JIJIsl aHAIN3a JaHHBIX: MAITUHHOE O0YyYCHHE U
HEUPOHHBIEC CETH




KonnuectBo
Y4acoB

Copepxanue paboT

MecTto npoBeaeHus

56

BBeneHue B HCKyCCTBEHHBbIEC HEHPOHHBIE ceTu. [lonsaTue
HCKYCCTBEHHOr0 HelipoHa. O0y4eHue 0a30Boro HeipoHa.
OOyueHne HeHPOHHBIX CeTEH.

[Tepeobyuenue (overfitting). Mcnonb3oBanne HEHPOHHBIX CETEH B
KayecTBe Kiaccupukatopa. KomnbsrorepHoe 3penue. O6paboTka
€CTECTBEHHOTO SI3bIKA.

[IpoBoauTcs cepus 1abOpaTOPHBIX padOT, IEMOHCTPUPYIOIITAS
BO3MO>XHOCTH METOA0B NCKYCCTBEHHOTO MHTEJUIEKTA JJIs aHAJIN34|
HAyYHBIX JAHHBIX, B YaCTHOCTH, JJIs U3BJICUCHUS] 3HAHUM.
[IpuBonsATCS MpUMEpPHI BBITIOIHEHHSI IPOEKTOB aHAIN3a IaHHBIX U
W3BJICUEHMSI 3HAHUM, OTHOCSIIMECS K Pa3JIMYHbBIM IIPEAMETHBIM
00JIaCTSIM: IPOMBIIIUIEHHOCTH, MEIUIIUHE, COLIMOIIOTHH,
MIOJINTOJIOTUH, cTIopy U 1p. OCHOBHOE BHUMAaHUE YyJIENsIeTCs
IIPOEKTaM, BBIIIOJHEHHBIM YUeHbIMU U cTyaeHTamu [ITTHUY.

[II'HNY wnm opranuszanus -
0a3a MpaKTUKH

Tema 3. HpOCKTLI CO3aaHuA U MPUMCHCHUS UHTCIUICKTYAJIbHBIX CUCTEM JIA aHAJIn3a JaHHBIX 110 TEMC

JiccepTanui

14

Kaxxapiii acnupaHT BEIOMpAET TEMY CaMOCTOSITEIbHON paboThI,
SIBJIAIOILYIOCS] IPOEKTOM CO3J]aHUSI CUCTEMbI HCKYCCTBEHHOTO
MHTEJJIEKTA U €€ TPUMEHEHHUS [T aHaIn3a JaHHbIX U
W3BJICUCHHSI 3HAHUN B KaKOK-JIMOO TIpeIMETHON 00J1acTH.
[TpoeKTEhl, 10 BO3MOKHOCTH, JOJDKHBI OBITH CBSI3aHBI (WIIH JaXKe
OBITh YaCThIO) C TEMOH HCCepPTALMOHHON pabOTHI acUpaHTa.
OcHOBHOE BHUMAaHUE YACISICTCS HHTEIIEKTYaIbHBIM CHCTEMAaM,
OCHOBAHHBIM Ha HEUPOHHBIX CETAX, KaK HA HauboJee

3¢ (HeKTUBHON TEXHOJIIOTUN MAIIMHHOTO O0yUYeHUs U criocoda
aHaIIM3a JaHHBIX U W3BJICYCHUS U3 HUX 3HAHUH.
NuauBuayanbHbIE TPOESKTHI, BHIMOTHIEMbIE aCTTHPAHTaAMH,
3aKaHYMBAIOTCS CO3JJaHUEM JICHCTBYIOIICH HHTEIICKTYalbHOM
CUCTEMBI U €€ TPUMEHEHUEM JJIs aHAJIU3a JAaHHBIX U U3BJICUCHUS
3HaHUI B BEIOPAHHOW UM IIPEIMETHOM 00JIacTH:
MIPOMBINIJICHHOCTH, SKOHOMHKE, ITOJIUTOJIOTUH, COLIUOJIOTHUH,
JUHTBUCTHKE, MEIUIINHE, NIEaroruke, KpUMUHAINCTUKE, CIIOPTE
U T.JI.

[II'HNY wnum opranuszanus -
0a3a MPaKTUKH




5. IlepeyeHnb y4eOHOI JUTEPaTypPhl, HEOOXOAUMOI JJI51 IPOBEACHUS IPAKTUKHA
OcHoBHast

1. ®enun, ®. O. Ananus nanabix. Yacts 2. MacTpymMenTsl Data Mining : yuebnoe nmocobue / ®@. O. denun, O.
@®. PeauH. — MockBa : MOCKOBCKHI TOpoICKOM Tienarornyeckuii yuusepeuret, 2012. — 308 c. — ISBN
2227-8397. — TekcrT : 3neKTpoHHBIN // DiekTpoHHo-O0ubanoreunas cucrema [PR BOOKS : [caiiT].
http://www.iprbookshop.ru/26445

2. MckyccTBEHHBIN UHTEIJIEKT, aHATUTHKA U HOBble TexHosoruu / T. JIaBennopt, P. Ponankwu, K. Jleiik [u ap.].
— Mocksa : AnbnuHa [Ta6mumep, 2022. — 200 ¢. — ISBN 978-5-9614-4791-0. — TekcT : 3eKTpOHHbIH //
udposoii obpazoBarenbHbiii pecypc IPR SMART : [caiit]. https://www.iprbookshop.ru/122524

3. Maxkkunnu, Yac Python u ananmus nanasix / Yac Makkunnm ; nepeBoq A. Ciimaknaa. — 2-¢ u3g. — Capatos
: [IpopoGpazoBanue, 2019. — 482 c. — ISBN 978-5-4488-0046-7. — TekcT : 2NeKTPOHHBIH // DIEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiir]. http://www.iprbookshop.ru/88752 . html

4. ®enun, ®©. O. Ananuz nanabix. Yacts 1. [ToaroroBka qaHHbIX K aHanu3y : yaeOHoe nocodue / @. O. denquH,
®. ®. Oegun. — MockBa : MOCKOBCKHUI TOPOJICKOM TMegarorndeckuii yausepeuret, 2012, — 204 c. — ISBN
2227-8397. — TekcT : aMeKTpoHHBIN // DnekTpoHHo-0nbmnoreuHas cucrema [IPR BOOKS : [caiit].
http://www.iprbookshop.ru/26444

JlomostHuTEAbHAS

1. Mapkyc, I'. McKyccTBEHHBINM MHTEIIEKT: MIepe3arpy3Ka: Kak co3/1aTh MAIIMHHBIN pa3yM, KOTOPOMY
JEWCTBUTEILHO MOXHO 0BepATh / I'. Mapkyc, D. JIoBuc ; mepeBoa B. CKBOPIIOB ; o/ penakiuei A.
MapuenkoBoil. — Mocksa : Anbnuna [1PO, 2022. — 300 c. — ISBN 978-5-907394-93-3. — Tekcr :
anekTpoHHbIH // Lludposoit oopazoBarenbubiii pecypc [IPR SMART : [caiit].
https://www.iprbookshop.ru/122525

2. OpemkoB, B. U. UHTenneKTyanbHBINA aHAIU3 JaHHBIX : yaeOHoe nocobue / B. M. OpemkoB. — Ps3ansb :
Psi3aHCKUI TOCYAapCTBEHHBIN pagroTeXHUUECKui yHIuBepcuTeT, 2017. — 161 ¢. — Tekcr : anekTpoHHBIH //
[udposoii obpazosarenbHbiil pecypc IPR SMART : [caiiT]. https://www.iprbookshop.ru/121842



6. Ilepeuenn pecypcoB cetn «MHTEpHET», TPEOYEMBIX /151 MPOBEAEHUS MPAKTHKH

[Tpu npoXoKACHUH MPAKTUKH TPEOYeTCsl MCIOIb30BaHKE CIeIyonmX pecypcoB cetn « THTEpHETY :

https://intuit.ru/studies/courses/13844/1241/info I1Ixona ananmza nanapix (Aagekc): MamunaHoe o0ydeHne

https://intuit.ru/studies/courses/3521/763/info HeiipoceTeBbie TEXHOIOTUH UCKYCCTBEHHOTO MHTEIIJICKTA

https://learn.microsoft.com/ru-ru/training/modules/explore-analyze-data-with-python/ 13ydenune un
aHaJIM3 JaHHBIX ¢ omolIsio Python

https://learn.microsoft.com/ru-ru/training/modules/introduction-to-ai-technology/ O61mue cBegenus o
TEXHOJIOTHUAX HCKYCCTBECHHOI'O MHTCIIJICKTA

7. llepeyeHb HH(POPMAIUOHHBIX TEXHOJIOT UM, MCIIOJIb3yeMbIX IPH NMPOBEACHUU MPAKTUKHA

Oo6pazoBarenbHbIi Iporiece 1o npakTuke [IpaKTHKYM M0 HCKYCCTBEHHOMY MHTE/JIEKTY U aHAJIU3Y
AAHHBIX TIPEIoJIaraeT UCIOIb30BAHNE CIICAYIOMIETO IPOTPAaMMHOTO oOecrieueH s 1 MHPOPMAITMOHHBIX
CIPaBOYHBIX CUCTEM:

- IOCTYM B pexxuMe on-line B DiiekTpoHHyI0 6nbimortednyro cuctemy (ObC);
- IOCTYH B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.
- IDE st Python Bepcuu 3 u BbIIIIE.

[Ipu ocBOeHMM MaTepHana v BHITIOTHEHUS 3aJaHH 10 TUCIUTUIMHE PEKOMEHYETCs NCTIOIB30BaHNE
MaTepuasoB, pa3MelleHHbIX B JInuHbix kabuHeTax oOyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEACHUY 3aHITHH B PEXKUME OHJIAWH MOTYT
UCTIOJIb30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas nmoaaepuBaeT BO3MOKHOCTb UCITOJIb30BaAHUS
TEKCTOBBIX MaTePUAIOB U NPE3CHTAINMN, ayJUO- ¥ BUJICOKOHTEHT, a TaK )K€ TECTHI, IPOBEPSEMbIC 3a/IaHUS,
3aJJaHus JJI1 COBMECTHOM paboTHI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

8. Onucanne MaTepuaIbLHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM [IJIsl MPOBEACHUS MPAKTUKHI

Jliist mpoBeieHust 1a00paTOPHBIX 3aHATHI - KOMIIBIOTEPHBIN Kitacc. CocTaB 000pyI0BaHHS ONPEJICIICH B
[Tacmopre KoMITbIOTEpHOTO Kilacca (Tpedyercs focTyn B MHTepHET 1 goipKHA ObITh yeTaHoBieHa IDE ms
Python).

JIyist TpynmoBBIX (MHAUBUAYAIbHBIX) KOHCYJIBTAINH - ayAUTOPHS, OCHAIIICHHAS MPE3EHTAIIMOHHON TEXHUKON
(TIpoeKTOp, IKpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM ITPOrPAMMHBIM 00€CIICYCHIEM U MapKEPHOH
JIOCKOH.

Jlnist mpoBeIeHHsI TEKYIET0 KOHTPOJIS - KOMIIbIOTepHBIH Kitacc. CoctaB 060pynoBaHus onpeaeseH B [lacnopre
KOMIIBIOTEPHOT0 Kiacca (Tpedyercst noctyn B MHTepHeT U 1o/mkHa ObITh yetaHoBieHa IDE ans Python).

CaMocTosiTenbHast paboTa CTYACHTOB: ayIMTOPHS, OCHAIIICHHAS KOMITBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
MOJKIIIOUeHUs K ceTH «HTepHeT», ¢ 00eCIIeYeHHBIM JOCTYIIOM B JIEKTPOHHYIO HH()OPMAIIMOHHO-
o0OpasoBarteNbHYI0 Cpely YHUBepcuTeTa, noMmenienus Hayunoit oubnuorexku [ITHUY.
[Tomemenust HayuHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATETbHONM PabOThl 00yUYaOIUXCS:
1. Hayuno-6ubnuorpadudeckuii otaen, kopm.l, ayn. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMITBIOTEPA C



JOCTYTIOM K JIOKaJIbHOM U T7100abHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOU JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYIIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbIN 321 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH
KOMITBIOTEpPaMH € JOCTYIOM K JIOKaJbHOW U T7100a71bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JUTEpaTyphl, Kopm.2 ayn. 207. Ob6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHamTbHBIMU
KOMIIBIOTEpPaMHU € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuranbHblii 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, ayn. 419. O6opynoBaH 6 mepcoHaIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOM M I7T00ANIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbroTephl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHON OMOIMOTEKH, OCHAILICHBI CIEAYIOIINUM
IPOrpaMMHBIM 00eCTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnpiii maker Libreoffice.

Cnpasouno-npaBoBas cucteMa «Koncynbrantllmocy

9. MeToanveckue YKa3aHuda 114 Oﬁy‘laIOIHI/IXCH IO MPOXOKACHHUIO ITPAKTHKH

WHuauBHyanbHbIe IPOSKTHI, BHIIOIHIEMbIE aCIMPAaHTAMU, 3aKaHUYMBAIOTCS CO3JaHNUEM JIEHCTBYIOLIEH
MHTEJJIEKTYaJIbHOM CUCTEMBI U €€ IPUMEHEHHEM JUIsl aHaIn3a JaHHbIX U U3BJICUYEHUS 3HAHUN B BEIOpAaHHON UM
MIpeIMETHOM 00J1aCTH: MPOMBIIIEHHOCTH, SKOHOMUKE, TIOJTUTOJIOTUH, COIIMOJIOTHH, TUHTBUCTUKE, MEAUIIMHE,
NeJaroruke, KpUMUHAJINCTUKE, CIIOPTE U T.J.

[Ipoekt o nucrumuinze "IIpakTHKyM 10 HCKYCCTBEHHOMY MHTEJUIEKTY M aHAJIU3Y JAaHHBIX" COAEPKUT

1) BBegeHue ¢ 000CHOBaHHEM BBIOOpA MHTEIUIEKTYAJIbHOW CUCTEMBI M METOJIOB €€ pPeaTn3alluu;

2) onucaHue OCHOBHBIX COCTABIIAIONINX: COOp JaHHBIX, XpaHEHUE NAHHBIX, AHAIUTUKA JaHHBIX U
MHTEJJIEKTYaJIbHBIA aHAIN3 1aHHBIX;

3) onucaHue METOI0B MHTEIJIEKTYAJIbHOTO aHAJIN3a IaHHbBIX;

4) anpoOaryst METOJIOB MHTEJICKTYaIbHOTO aHAIN3a JAHHBIX B BHIOPAHHOM UM MpeaAMEeTHON 00J1acTH;

5) BBIBOJIBI.

Oco6eHHOCTH OpraHu3aluy U MPOBEJCHUS IPAKTUKU AJI HHBAJIMIOB U JIML C OTPaHUUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBbsI

[IpakTuka a1 oOydaromuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSl M HHBATMAHOCTHIO (anee — OB3)
OpraHMU3yeTcs U MPOBOJUTCS C YUETOM MX 00pa30BaTeNIbHbIX TOTPEOHOCTE.

Ooyuatonuecs ¢ OB3 MoOryT mpoxouTh MPAaKTUKY KaK COBMECTHO C JAPYTUMH 00ydJaronuMucs (B yaeOHOMH
rpymnine), TaKk ¥ UHIMBUIYAJIbHO (110 JTUYHOMY 3asIBIIEHHUIO).

Br160op MecT npoxosKaeHUsI TPaKTUKHU 171l mHBau 0B 1 il ¢ OB3 ocymiecTBisiercs ¢ yueToMm TpeOOBaHUI HX
JTOCTYITHOCTH JUIS JAHHOM Kateropuu odydaromuxcs. [Ipu onpeneneHny MecTa NpoX0KACHUS TPAKTUKU TS
MHBaIU0B U Jul ¢ OB3 yunuThIBalOTCSA pEKOMEHAIMN MEIUKO-COLMAIBHOMN 3KCIIEPTU3bI, OTPAKEHHBIE B
MH/IMBUYAIbHOM ITporpaMMme peadMInTaluy HHBAJINA (IPH HATUYHH), OTHOCUTEIBHO PEKOMEHJOBAHHBIX
ycIoBUH M BUJIOB TpyAa. [Ipu HE0OX0AMMOCTH 11l IPOXOKACHUS MPAKTUKU CO3AI0TCS CHelMaIbHble paboune
MECTa B COOTBETCTBHUH C XapaKTepPOM HapyILICHUH, a TAKXKe C YUETOM BBINOIHAEMbIX o0ydaromumucs ¢ OB3
TPYAOBBIX (YHKLUH, BUJJOB IPOHECCUOHATIBLHOM IEATEIbHOCTH U XapaKTepa Tpy/a.

OOyuaromiyecs: JaHHOW KaTerOpUU MOTYT IIPOXOANUTH MPAKTUKY B MPOQMIBHBIX OpraHU3alusax (Ha
NPENPUATHSIX, B YUPEKICHUAX ), ONIPEEIICHHBIX U1 y4eOHOU IpyIIIbl, B KOTOPOH OHM 00Yy4aroTCsl, €CIIU 3TO
HE CO3/1a€T UM TPYJIHOCTEN B MPOXOKACHUN IPAKTUKU U OCBOCHUH ITPOTPAMMBI MPAKTUKH.

[Ipu Hanmuuy HEOOXOUMBIX YCIOBUMN /11 OCBOCHHUS MIPOIPaMMbl PAKTUKU U BBIMOJIHEHUSI UHIUBUAYaIbHOTO



3a/laHus (MU BO3MOXKHOCTH CO3JaHMsI TAKUX YCJIOBHI) MPAKTHKA 00yUYarOUUXCcs JaHHONW KaTerOprH MOXKET
MPOBOJUTHCS B CTPYKTYPHBIX nojpazaeneuusx [II'THNY.

[Ipu onpeneneHnn MecTa MPAKTUKH JIsT O0yJArOIIMXCS U3 Yrciia HBaIUI0B U Juil ¢ OB3 ocoboe BHUMaHME
yaensieTcsi 6€30macHOCTH TPY/la M OCHAIIeHHO (000pyaoBaHuI0) pabodero mecta. Paboune mecra,
MIPEIOCTABIIIEMbIE MPEANPUATUEM (OpraHu3aluel, YUpexKAeHUEM), TOJIKHBI (TI0 BOZMOKHOCTH)
COOTBETCTBOBATH CJEAYIOUINM TPEOOBAHUSAM:

- JUTsl 'HBAJIUOB IO 3PEHUIO-CIa00BUISIINX: OCHAIIEHUE CIEIMAIbHOTO paboyero Mecta 00LUM U MECTHBIM
OCBEILIEHUEM, 00ECTIEUNBAIOLIUM OECIIPENSITCTBEHHOE HAXO0K/IEHUE YKa3aHHbBIM JINLIOM CBOEro pabodero Mecra
Y BBITIOJTHCHHUE TPYAOBBIX (DYHKINHN, BUICOYBEINIUTEIISIMU, JTyTIAMH,

- JUTsI FHBAJTUOB T10 3PEHUIO-CIICTIBIX: OCHAIIICHUE CIEIIHATLHOTO pabodyero Mecta TUGIOTEXHUYECKUMU
OpPUEHTHPAMHU U YCTPOHUCTBAMH, C BOZMOKHOCTBIO UCTIOJB30BAHUS KPYITHOTO pelbeHO-KOHTpACTHOTO mpudra
u mpudTa bpaiins, akycTUYECKUMU HAaBUTALIMOHHBIMU CPEJICTBAMU, 00ECTIEUNBAIOIIUMEU OECIIPEsITCTBEHHOE
HAXO0XJICHHUE YKa3aHHBIM JIUIIOM CBOETO pabOYero MecTa 1 BHIMOJTHEHUE TPYAOBBIX (DYHKIINIA;

- JUTsl ”HBAJIUOB IO CIyXY-CIab0CHbIIIanux: ocHalleHue (060py10BaHKe) CIEIHaTbHOr0 pabovyero Mecra
3BYKOYCHJIMBAIOIIEH anmnapaTypoi, TenepoHaMu rpOMKOTOBOPSIIIMMU;

- JUTsl ”HBAJIUOB IO CIYXY-TIIyXHX: OCHAIIEHHE CIIeUaTbHOro pabouero MecTa BU3yalbHbBIMU HHIUKATOPaMH,
peoOpa3yoUMMU 3ByKOBbIE CUTHAJIBI B CBETOBBIE, PEUEBbIE CUTHAJIBI B TEKCTOBYIO OETYIIYIO CTPOKY, JUIs
OecnpensITCTBEHHOT'O HAX0XK/ICHUS YKa3aHHBIM JIUI[OM CBOETO paboyero MecTa 1 BHIMOJIHEHHs pabOThI;

- JUIsl 'HBAJIUJOB € HapyIlleHneM (QyHKIUI OMOPHO-IBUTaTENILHOTO amnmapara: 000pyJ0BaHUeE,
o0ecrneunBarollee peaau3alnio YProHOMUYECKUX TPUHIIMIIOB (MaKCUMAIbHO YJI00HOE ISl HHBAUAA
PacrosoKeHUEe 3JIEMEHTOB, COCTABIISIONINX padoyee MECTO), MEXaHU3MaMU U YCTPONCTBAMU, TO3BOJISIIOIIMMHU
U3MEHATDH BBICOTY U HAKJIOH paboyell MOBEPXHOCTH, MOJIO0KEHUE CUIEHBS paboUero CTyJja 110 BbICOTE U
HAKJIOHY, YTOJI HAKJIOHA CIIMHKH pab0vero CcTyJa, OCHAICHHE CIICIUATBHBIM CHICHbEM, 00ECTICUNBAIOIINM
KOMIICHCAITUIO YCUJIHSI TIPU BCTAaBAHUH, CIICIIUATBHBIMU MPUCTIOCOOICHUSIMU /ISl YIIPABICHUS U 00CTY)KUBAHUS
3TOr0 000PYAOBaHMUS.



DoHbI OLIEHOYHBIX CPEACTB /IJIsl MPOBEAEeHHUsI MIPOMEKYTOUHOI aTTeCTAIUN

Ilnanupyemble pe3yabTaThl 00yUYeHHsl N0 NPAKTHKE U KPUTEPUH UX OLIEHUBAHUS

Ili1anupyemblid 3HaHusl, YMEHUS] M1 HABBIKH Kpurepun oueHuBanus pe3yjbTaToB
pe3yJibTaT 00y4eHusi o0y4eHust
HnPO.1 3HaeT METOIbI HeynoBiaerBopuTeibHO
[IpoBoauT aHanus u MHTCJUICKTYaJIbHOTO aHaIu3a He 3naeT MeTOBI MHTEIUIEKTYAIBHOIO aHAIM3A
TEOPETUYECKOE JnaHHbIX. [IpoBOAUT JTaHHbIX. He yMeT npoBOIUTh TEOPETUUECKOE

000011eHIE Hay4YHbIX
JAaHHBIX B COOTBCTCTBHUU
C 3aJa4aMu
UCCIIEI0BaHUSA

TeopeTuIecKoe 0000IIeHIe
HAYYHBIX JaHHBIX B COOTBETCTBHU
C 3aJl1a4aMU UCCJIENOBAHUS

000011IeHNe HAyYHBIX JTaHHBIX B COOTBETCTBHUH C
3ajlayaMH uccienoBanus. Jlomyckaet rpyosie
omnOKY Npu aHaiu3e JaHHbIX. He Bnaneet
HABBIKAMHU TE€OPETUYECKOTO 000OIICHUS
HaYYHbIX JaHHBIX.

Y10BJIETBOPHUTEIBHO
Y 10BIETBOPUTENIBHO 3HAET METO/IbI
MHTEJJIEKTYaJIbHOTO aHAIN3a JaHHbIX. Y MET Ha
YZIOBJIETBOPUTEIBHOM YPOBHE IPOBOAUTH
TeopeTHyeckoe 0000IeHNe HayYHbIX JaHHBIX B
COOTBETCTBHH C 33]la4aMHU
uccienoBanus.Jlonmyckaer omMOKY IpU aHAIH3e
naHHbIX. Crabo BilazieeT HaBbIKAMU
TEOPETUYECKOro 00001IeHUSI HAYYHBIX TaHHBIX.

Xopomuo
3HaeT METOJIbl MHTEJUICKTYAIbHOTO aHAIN3a
JaHHBIX. YMET MPOBOAUTH TEOPETUUECKOE
00001IIeHNE HAYYHBIX JAHHBIX B COOTBETCTBUH C
3a7a4aMu uccienoBanus. Jlonyckaer
HE3HAYHUTENILHBIC OIUOKHU TPH aHATM3e
IaHHBIX. BriajieeT HaBbIKaM# TEOPETHYECKOTO
0000I1IeHUs HAYYHBIX TAaHHBIX.

OT1an4yHO
OT/IMYHO 3HAET METOJBI UHTEIUICKTYaTbHOTO
aHaJlM3a JaHHBIX. Y MET IPOBOIUTH
TeopeTudyeckoe 0000IeHNEe HAYYHBIX JTAaHHBIX B
COOTBETCTBHUH C 3aJa4aMHU UCCIEI0BaHU. Y MeeT]
aHAIM3UPOBaTh AaHHBIC. [loka3bpIBacT Xopoliee
BJIaJICHUE HABBIKAMH TEOPETHYECKOTO
000011IeHHs] HAYYHBIX JaHHBIX.




HPO.2
IIpoBonuT aHanu3
pe3yIbTaToB
AKCIIEPUMEHTOB U
HaOIIOAEHUN

YMeeT npoBOAUTH aHAIN3
pe3yNbTaTOB SKCIIEPUMEHTOB U
HaOMIOIeHU I

HeynoBiaerBopuTeabHO
He 3naet meTob1 aHaM3a pe3yIbTaToB
SKCIIEPUMEHTOB M HabmoaeHnit. He ymeer
IIPOBOAMTDH aHAIU3 PE3YJIbTaTOB
HKCIEPUMEHTOB U HabmroneHuil. Jlomyckaer
rpyOsble omOKY Ipu aHajIu3e pe3yabTaToB. He
BJIa/ICET HAaBbIKaMH aHAJIN3a PE3YyJIbTaTOB U
HaOJIIONEHUIA.

YaoBieTBOPUTEIBHO
VY 10BIETBOPUTEIBHO 3HAET METO/IbI aHAIN3a
PE3yNIbTaTOB KCIIEPUMEHTOB U HAOJIIOICHUH.
Ha ynoBnerBoputenbHOM ypOBHE yMeEET
MIPOBOANTDH aHAIHU3 PE3yIbTaTOB
IKCIIEPUMEHTOB U HaOmroeHui. Jlomyckaer
OImMOKY MpHU aHanu3e pe3ynbTaToB. Cnabo
BJIQJICET HABBIKAMHU aHAJIN3a PE3yIbTAaTOB U
HaAOJII0ICHUH.

Xopoio
3HaeT MeTO/Ibl aHaJIN3a PE3yJIbTaTOB
HKCIEPUMEHTOB M HAOIIOACHUH. YMeeT
IIPOBOJUTH aHAJIU3 PE3yJIbTaTOB
HKCIEPUMEHTOB M HabmoaeHui. Jlomyckaer
HE3HAYUTENIbHbIE OLIMOKY PU aHATIN3e
pe3yabpTaToB. Bianeer HaBbIKaMu aHaAIM3a
pe3yJabTaTOB U HAOIIOAEHUI.

OT1au4yHO
OTIUYHO 3HAET METO/IBI AaHAIH3A PE3YIbTaTOB
AKCIIEPUMEHTOB U HAOMIOJCHUN. YMeeT
MIPOBOJIUTH aHAJIU3 PE3YJIbTATOB
AKCIIEPUMEHTOB U HAOIIOJCHUN. YMeeT
BBITIOJIHSITH aHAJIU3 PE3yJIbTaTOB.
JleMOHCTpHpYET XOpoIliee BIIaJIcHIEe HABBIKAMU
aHaIM3a Pe3yIbTaTOB M HAOIOICHUN.

OueHo4YHbIE CPeACTBA

Bujx MeponpusiTust NpOMeKyTOYHOM aTTecTANMH : DK3aMeH
Cnioco0 npoBeeHust MepONPHUATHS MPOMEKYTOYHOM ATTeCTAMH : 3alUIIAEMOE KOHTPOJIBHOE

MEPONPUATHE

IIponoKuTEIbHOCTH MPOBEICHUSI MEPONIPUATHS IPOMEKYTOYHOH ATTECTALMH :




BpeMsd OTBOAMMOC HAa TOKJIA 2

Iloxa3zarenu olleHNBAHUSA

- He neMoHcTpupyeT 3HaHUE OCHOBHOI'O COJICpYKAHUS AUCHUTIUHBL;

- He BmajieeT OCHOBHBIMM MOHATHSIMH, 3aKOHAMH U TEOPHEH, HEOOXOUMBIMHU
JU1s1 OOBSICHEHHUSI SIBJICHHH, 3aKOHOMEPHOCTEH U T.J.;

— HE YMEET BBINIOJIHATH TUIOBBIC 33JJaHUSI M 33]1a4d MPETyCMOTPEHHbIE
IIPOrpamMMoin

HeynoBiaerBopureibHO

- JleMOHCTpHUpYyeT 3HaHHE OCHOBHOTO CONEPKAHUS JUCLHUIUIMHBI U €r0 3JIEMEHTOB
B COOTBETCTBUH C IIPOCIYIIAHHBIM JIEKIIMOHHBIM KYPCOM;

- Bnajenue 0CHOBHBIMU MOHSATHSIMH, 3aKOHAMHU M TEOPHEH, HEOOXOTUMBIMU IS
00BsICHEHUS SBJICHUIA, 3aKOHOMEPHOCTEH U T.1I.;

—II0Ka3bIBACT YMEHUE BBIIIOIHATH TUIIOBBIC 3aJaHUS U 3a1a4U IIPEyCMOTPEHHBIE
IIPOrpamMmoi;

— BBINIOJIHSIET PACYEThI C OLIMOKaMHU

Y10BJ1€TBOPUTEILHO

- OTBET 110 BOIIPOCY WJIH 33/IaHHI0 apTyMEHTHPOBAHHBIH, IEMOHCTPHUPYIOIITUN
3HaHHE OCHOBHOT'O COJICPYKAHUS JTUCIUTIIUHBI M €T0 3JIEMEHTOB B COOTBETCTBUU C
MPOCITYIIIAHHBIM JIEKIIMOHHBIM KYPCOM U ¢ y4€OHOH JINTepaTypoi;

- IEMOHCTPHUPYET TOHUMaHUE MaTepHalia, TPUBOJIUT MPHUMEPHI,

- Bnanenre oCHOBHBIMU TTOHATHSMU, 3aKOHAMH M T€OpUEH, HEOOXOIUMBIMHU TSI
0OBSICHEHUS SIBICHUI, 3aKOHOMEPHOCTEH | T.1.;

—TIOKa3bIBACT BJIAICHUE METOJOJIOTHEH MUCIUIUTNHBI, YMEHUE BBITIOHSITH
TUTIOBBIE 33JIaHUA U 33/1a4d TIPETYCMOTPEHHBIE TPOTPAMMON;

— BBITIOJIHSET PACUYEThl C OMIUOKAMHU

Xopomo

- OTBET I10 BONPOCY WJIH 33JJaHUI0 apTyMEHTHPOBAHHBIN, TOTUYECKH
BBICTPOCHHBIH, ITOJIHBIH, IEMOHCTPUPYIOLINI 3HAaHHE OCHOBHOI'O COJEP/KaHUSA
JUCLUIUINHBL U €r0 3JIEMEHTOB B COOTBETCTBUHU C IPOCIIYIIAHHBIM JIEKIINOHHBIM
KypCOM U C y4eOHOI TuTeparypoii;

- IEMOHCTPUPYET MOJIHOE IOHUMaHUE MAaTepHalla, BBIBOJbI JOKA3aTECIIbHBI,
IIPUBOJUT NIPUMEDHI;

- cBOOO/IHOE BJIaJIeHHE OCHOBHBIMU MOHATHUAMH, 3aKOHAMH U TEOPUEH,
HEOOXOIUMBIMU JIJIs1 OOBSICHEHHUS AIBJICHUH, 3aKOHOMEPHOCTEH U T.1.;

— - [IOKa3bIBAET BJIAJICHUE METOAOJIOTHEH TUCIUIUINHBI, YMEHHE BBIIOIHATh
TUIIOBBIE 3aJJaHUS U 3a/1a4¥ PEAYCMOTPEHHBIE TPOrPaMMOIii;

— BBITIOJTHSIET PacyeThl 0e3 OMIMOOoK;

- IGMOHCTPHUPYET CIIOCOOHOCTh TBOPYECKH MPUMEHSATH 3HAHUE TEOPUH K
peLeHHIo MPo(heCCHOHATBHBIX MPAKTHYECKUX 3314

OT1auyHo




