IIpunoxenue 4

MINISTRY OF SCIENCE AND HIGHER EDUCATION OF THE RUSSIAN FEDERATION

Federal State Autonomous Educational Institution of Higher Education
«National Research Lobachevsky State University of Nizhny Novgorod»

WVHCTUTYT KIMHUUECKON MeUL[HbI

YTBEPXIEHO

peleHyeM npesygryMma YueHoro cosera HHI'Y

rpotokos Ne 1 ot 16.01.2024 1.

Working programme of the discipline

Introduction to data anaiysis and artificial intelligence

Higher education level

Specialist degree

Area of study / speciality

31.05.01 - General Medicine

Focus /specialization of the study programme

General Medicine

Mode of study

full-time

Nizhny Novgorod

Year of commencement of studies 2024



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Ouctuniviaa ©T/1.06 Befenue B aHanu3 JaHHBIX M UCKYCCTBEHHBIN UHTE/UIEKT SIBJISIeTCS
(akybTaTUBOM B 00pa3oBaTe/bHOM MporpaMme.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-10: Cnocoben | OITK-10.1: cocmaensiem u OIIK-10.1: KonmponbHas
NOHUMamb NPUHYUNbL | nagHupyem peweHue cocmaesnsimb U niadupyem paboma 3quém:
IC’;IS;;’ZHHHX CMAHOapMHbIX peuueHue CmaHOapmHbIX KoHmposbHble
npogeccuoHanbHbIX 3a0ay npogeccuoHanbHbIX 3a0ay
UH(POPMAYUOHHBIX 60npochbl

. OIIK-10.2: ucnonb3yem
mexHono2uil u

UCNno/Mb308amb UX O/151 LlHd)OpMGullOHHble,

OIIK-10.2:

bubauozpagpuueckue pecypcbl
pacp pecypeel, ucnoab308amb

pelueHus 3adau MeOUKOo-6U002UUeCKYI0
. uHpopmayuoHHble,

npogeccuoHanbHou MepMUHO02UI0,

dessmeabHOCMU UHpOpMayUoHHO-

KOMMYHUKAYUOHHble

6ubauoepagpuueckue pecypcnl,
MeOuKo-6uon02u4ecKyo

mepmuHo/iocuto,
mexHos102uu

OIIK-10.3: 3Haem u

ydumblieaem OCHOBHble

UHpOPMAYUOHHO-
KOMMYHUKAYUOHHble

mexHosno2uU
mpebogaHus

uHpopmayuoHHoll

6esonacHocmu OIIK-10.3:

3Hamb U yuumbl8amb OCHOBHbIE
mpe6oeaHus uHoOpMayuoHHol

6esonacHocmu

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OoyHas
O011as TPy/J0eMKOCTB, 3.e. 1
Yacos o yue0HOMY IJIaHY 36

B TOM 4ucC/ie

ay/(MTOPHbIe 3aHATUSA (KOHTAKTHasi padora):

- 3dHATHUA JIEKIITMOHHOI'0 THUIIA

- 3aHATHS CEMHHAPCKOro THINa (MpaKTHYecKue 3aHATHS / 1adopaTopHbIie PaGoThI)

- KCP 1




caMocTosTe/IbHasA padoTa 19
ITpoMexxyTouHasi aTTecTaLus 0
3auér

3.2. CopepkaHve JUCHUIIUHDI
(cmpykmypuposaHHoe no memam (pasdenam) C yYKA3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HarnmMeHOBaHve pa3esios U TeM AUCLATUIHbI Bcero B TOM UHCITe
(acen) KonTakTHas pabora (paboTa Bo
B3aUMO/IefICTBUH C [IPErofiaBaTesieM),
Yackl U3 HUX
SaHSTHS CamocTosTe/nbHas
CEeMHHAPCKOro pabora
3aHsTHA THUIa obyuarowerocs,
JIEKLJUOHHOTO | (TIpakTHueckue | Bcero qacel
THIa 3aHsATHsA/nabopa
TOpHbIE
paboThI), yackl

0 o) o} 0 0

¢ i) 0 ¢ ¢

0 0 0 0 0
ITocraHoBku U puMepsl 3ajau/Setting and examples of tasks 6 1 1 2 4
Bgesienue B s13bIk Python/Introduction to Python language 8 2 2 4 4
OnucarenbHast CTaTUCTHKA U pa3BeJOuHbIi aHanu3 JaHHbIx/Descriptive 8 ) 9 4 4
statistics and exploratory data analysis
3agaun knaccudukauyu v perpeccun/Classification and regression tasks 8 2 2 4 4
3agauu 06yuenus 6e3 yuuresnsi/The tasks of learning without a teacher 5 1 1 2 3
ArtTtecTauus 0
KCP 1 1
Wroro 36 8 8 17 19

Contents of sections and topics of the discipline

1. TTocTanoBKM U mipuMepkI 3a71au/Setting and examples of tasks

2. Brepnenue B s3Ik Python/Introduction to Python language

3. OmnucarenbHasi CTaTUCTHKA Y pa3Bel0UHbIN aHanu3 JaHHbIx/Descriptive statistics and exploratory data

analysis

4. 3apaum knaccudukarmy u perpeccrn/Classification and regression tasks
5. 3ajaun 00yuenus 6e3 yuurens/The tasks of learning without a teacher

4. YueOHO-MeTOAMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs
CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B ceDOsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3aflaHUsIM [JIs1 TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTaldd 0 UTOTaM OCBOEHHs JUCLIATUIAHBI
TIPUBE/JIeHHBIM B II. 5.




ABpaeerko TatbsiHa ByiaguMupoBHa. BBejeHre B MCKYCCTBEHHBIN UHTE/IEKT U JIOTUUeCKoe
niporpaMMupoBanue. [IporpammupoBanue B cpefie Visual Prolog : Yue6Hoe noco6ue /
HoBocubupckuii rocyjapCcTBeHHbIN TeXHUUeCKUi yHuBepcuTeT; HoBoCMOMPCKUiA ToCyjapCTBeHHBIM
relaroruueckuii yHuBepcuret. - HoBocubupck : HoBocuOupcKuii rocyiapCTBeHHbIN TeXHUUeCKUi
yuuBepcuteT (HI'TY), 2020. - 64 c. - BO - bakanaBpuart. - ISBN 978-5-7782-4182-4. https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=833362&idb=0 2020

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Control work) to assess the development of the
competency OIIK-10:

1. What is artificial intelligence?

What is weak (specialized or applied) artificial intelligence?
What is strong artificial intelligence?

What is deep learning?

What is an expert system?

What is machine learning?

What is data analysis?

Nk wWwN

Assessment criteria (assessment tool — Control work)

Grade Assessment criteria

Bce npakTrueckue 3a/laHusl BBIMOIHEHBI B TTOJTHOM 00beMe U B CpOK. OImicaHie BCeX 3TaroB
ass N
P BBITIOJTHEHUST 3a/IaHUM, KO/ U Pe3yJ/IbTaThl PabOThI TIPe/ICTaB/IeHbI ITPeIo/IaBaTelto.

BhIMo/iHeHbI He BCe TIPaKTUUeCKUe 3a/IaHUs /I BBITMOJTHEHBI HE B MOJTHOM 00beme (Tpe/iCTaB/IeHo He
fail  mosHOe omMcaHWe 3TArNOB BBINOTHEHKS 3a/laHUM, KOJ, paboTaeT HEKOPPEKTHO, pe3y/IbTaThl paboThl He
TIpe/[CTaB/IeHbI MTPEIoaBaTerIio).

5.2. Description of scales for assessing learning outcomes in the discipline during interim
certification

IITkana oneHUBaHUsi C()OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0B/IETBOP | Y/AOBJIETBO 04YeHb
TI0X0 X0pOo11I0 OT/IMYHO NPeBOCX0/{HO
POBaHH UTe/IbHO pHUTe/IbHO X0poLI0
ocTH
KoMIeT
eHIuI
(uHANK
aropa
AOCTHK He 3aUTeHO0 3auTeHO
eHus
KoMIeT
eHIHI)
3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUH 3HaHUN HIKe 0 3HaHU B 3HaHWUH B 3HaHUM B 3HaHWUH B




o0beMe,
TEOpeTHYeCcKoro o6neme,
COOTBETCTBY
Marepuara. JIONyCTUMBI | COOTBETCTBY | obneme,
HeBO3MO>KHOCTb i ypoBeHb I0IL[EM U—l COOTBETCTB
MHMHHUMa/bHBIX " TporpaMme obneme,
OLIeHUTb TIOJIHOTY " 3HaHWH. nporpamme yIoIem
N TpeboBaHMH. TOATOTOBKH TIpeBBILIAOIIe
3HaHUN [HonyieHo TMO/IrOTOBKH rporpamme
Vmenu mecto . Domy1rieHo M IIpOrpaMMy
BCJIE[ICTBHE MHOT'0 . Jony1ieHo TIO/ArOTOBK
rpy0Oble OMOKH HeCKOJIbKO TO/ITOTOBKH.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylILiecTBe
00yyaroIerocs ot OIIMO0K HerpyobIx HHEIX HeT.
OTBeTa OIIM60K
o1IO0K
IIpogemoHc
TPHPOBAHBI
IIpogemoHc PYp
IIpogemoHc | Bce
IIpogemMoHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUPOBaHbI | BCe
BCE YMeHMUsI. ITpozieMOHCTp
OCHOBHBI® OCHOBHBI®
OrcyTtcTBHE OCHOBHBIE PelteHs! WPOBaHbI BCe
IIpu perieHNM YMeHUsl. yMeHUsl.
MHHHMMaJ/IbHbIX yMeHUsl. BCE OCHOBHBIe
o CTaH/IapTHBIX Periens! Pemens! Bce
YMeHHH. PeliieHbl Bce | OCHOBHBIE YMeHHUs.
3a7jay He THUIIOBbIE OCHOBHbIE
HeBo3moxHOCTB OCHOBHEIE 3a7,a4u C Perens! Bce
TIPOZIEMOHCTPUD | 3aJauu C 3a/iau C
OL|eHUTh Ha/lnume 3ajiaunl. OTZIeNbHBIM | OCHOBHBIE
Ywmenus N OBaHbI HerpyObIMU | HerpyObIMU
yYMeHHH BeImonHeHs! | U 3ajiaunl.
OCHOBHbIE ommbkamu. | omMOKamu.
BCJ/IE[ICTBHE BCe 33JlaHMs1 | HeCyllecTB | BrInosHeHsl
yMenusi. imenu | BbimonHeHsl | BbinosHeHbI
OTKaza B [10JTHOM €HHBIMU BCe 3a/laHus, B
MecTo rpy6Obie BCE BCe 3a/laHust
obyuatoiierocsi ot obbeMe, HO | HejOUeTaM | IIOJTHOM
omMoKH 3afaHuis, HO | B IIOJTHOM
OTBeTa HEeKOTOpble | U, obbeme Ge3
He B o6beme, HO
d BBINIOJIHEH | HEJ0YeToB
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bI BCe
obbeme o
3a/laHyis B
HeJZloueTaMu
TI0JTHOM
obbeme
Nwmeetca
OTtcyTcTBUE IIpomemoHc [Ipomemonc
MHHUMaJbH IIpogemonc
6a30BbIX ITpu pereHnu o TPHPOBaHBI TPHUPOBAHBI
bl Habop TPUPOBAHBI ITposieMOHCTp
HaBBIKOB. CTaH/JapTHBIX 6a3zoBble HaBBIKK
HaBbLIKOB 6a3oBble MpOBaH
HeBO3MO>XHOCTb 3a7iau He HaBbIKH TIpU npu N
ISt HAaBBIKH TIpY TBOPYECKHI
OLIeHUTb Ha/jMure | MpOJEeMOHCTPUD peleHnn peleHnr
Hagbiku pelLeHust peleHnn TIOAXOZ K
HaBBIKOB oBaHb! 6a30BbIe CTaH/IapTHBI HecTaHjapT
CTaHZIapTHbI CTaHJapTHbI pelleHNI0
BCJIE[ICTBHE HaBbIKY. VIMenn X 33724 C HBIX 3aj1au
X 3374 C X 3a71au 6e3 HeCTaH/apTHBI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEKOTOPBIM ommboK 1 X 33714y
o0yuaroierocst OT | OmubKu u omboK u
u HeJZloueToB
OTBeTa HeJ0YeTaMHt He/[0YeTOB
HeJloueTaMu
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",
pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",
satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.




unsatisfactory At least one competency has been developed at the "unsatisfactory" level.

fail

poor At least one competency has been developed at the "poor" level.

5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Control questions) to assess the development of the
competency OIIK-10

1. What is learning with a teacher?

What is a training sample?

What is learning without a teacher?

What is classification?

What is regression?

What is clustering?

What is hierarchical clustering?

Main libraries and software tools for solving data analysis and machine learning tasks.

N AW

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

pass  CTyzeHT ai pa3BepHYTbINA OTBET Ha BCe BOMPOCHI.

fail CTyzeHT OTBeTU/ TOJBKO Ha YaCTh BOTIPOCOB WJIH Jlall HePa3BepHYThI OTBET Ha BCe BOTIPOCHI.

6. YueGHO-MeTOfMUeCKOe U HH(OpMaOHHOe o0ecrieyeHHe JUCHUILTHHBI (MO/y/151)

OcHoOBHasi uTeparypa:

1. TannuoBckuii H. I'. BBefienune B nporpammupoBanue Ha si3bike R / NanmuHoBckuit H. I, - 'omens : I'TY
umenu @. CkopuHbl, 2022, - 222 c. - PekoMeH/10BaHO YueOHO-MeTOANUECKUM 00beIMHEHHEM T10
eCTeCTBeHHO-HayYHOMY 00pa30BaHMIO B KaueCTBe TIOCOOUs /I/Isi MaruCTPAHTOB, 00YYarOIUXCs 110
cnenyanbHOCTU «buosnorus». - Kavra 3 kosnekuuu ['TY umenn ®@. Ckopussl - UHdopmatuka. - ISBN
978-985-577-826-5., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=863330&idb=0.

2. Alberto Artasanchez. Artificial Intelligence with Python : Your Complete Guide to Building Intelligent
Apps Using Python 3.x. - Packt Publishing, 2020. - 1 online resource. - ISBN 9781839216077. - ISBN
9781839219535. - TekcT : 3neKTpoHHbIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=854404&idb=0.

[ononmHuTebHas TUTEpaTypa:

1. T'onoBnauH O. K. BBesieHre B CICTeMHOe NTPOrpaMMHPOBaHKe U OCHOBBI XKU3HEHHOT'O LIMK/Ia
cuctemMHbIx riporpamm / I'omoeauH O. K.,Cton6oBa A. A. - Camapa : Camapckuii yHuBepcureT, 2021. -
172 c. - PekoMeH/10BaHO peZlaKLJMOHHO-U3/laTe/IbCKUM COBETOM (pe/iepasibHOTO TOCYyJapCTBEHHOT O



aBTOHOMHOT'0 00pa30oBaTeIbHOTO YUpeXKJeHUs BhICIIero oopa3oBanus «CaMapCKUM HallMOHA/TbHBIM
HCCIieloBaTe/IbCKUi yHUBepcuTeT UMeHH akaziemuka C.I1. KoposieBa» B KauecTBe yueOHOro rocobust st
00yuaroIrXxcsi TI0 OCHOBHOM 0Opa3oBaTe/IbHOM MporpaMme BhICILIET0 0Opa30BaHusI TI0 HarlpaB/IeHUIO
noarotoBku 09.03.01 MHdbopmaThKa 1 BLIYMC/IUTE/TbHAS TeXHUKA. - KHura u3 Kosnekuyun CamapcKui
yHuBepcuteT - MHpopMatuka. - ISBN 978-5-7883-1695-6., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=807472&idb=0.

2. Devangini Patel. Hands-On Artificial Intelligence for Search : Building Intelligent Applications and
Perform Enterprise Searches. - Packt Publishing, 2018. - 1 online resource. - ISBN 9781789612479. -
ISBN 9781789611151. - TekcT : 3/1eKTPOHHBIM., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=854261&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepyKaHWeM IHCLUIITUHBI):

9BC «HOpatiT». Pexxum goctyna: http://biblio-online.ru.

9BC «KoHcynbTaHT cTyfieHTa». PexxuMm goctyma: http://www.studentlibrary.ru.
9BC «Jlanb». PexxuMm goctyma: http://e.lanbook.com/.

IBbC «Znanium.com». Pexxum gocTyna: www.znanium.com.

7. MaTepua/ibHO-TeXHHYeCKoe ofecrieyeHre JUCIUILUIUHBI (MO/YJIs1)

YueOHble ayfUTOpWU [/ TIPOBeJeHHsl Y4yeOHbIX 3aHSATHM, MpeAyCMOTPeHHBIX 00pa3oBaTenbHON
MPOrpaMMOM, OCHaIlleHbl MYJIbTUMeAUWHBIM 000pyJoBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeicTBaMu  00yueHHs, CrHeLMa/M3UPOBAaHHBIM  00OpyZOBaHHEM: YueOHble ayJUTOPUU IS
npoBeJieHrs1 yueOHBIX 3aHSTUM, MPeJyCMOTPEHHBIX 00pa3oBaTe/bHOM TMPOrpaMMOM, OCHAIeHBI
My/JIbTUMeJUMHBIM 000pyZOBaHKEM (TIPOEKTOp, 3KpaH), TeXHUYECKHMH CpeJjCTBaMU OOy4eHwUs.
[MTomereHyst A7IsT CaMOCTOSITeIbHOM paboThl 00YYalOILIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
uHbOpMaLIMOHHO-00pa3oBarenbHy0 cpeny HHI'Y.

[MTomereHyst A7IsT CaMOCTOSITeIbHOM paboThl 00YYalOILIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
nH(OpMarMOHHO-00pa3oBaTebHYIO Cpesy.

IMporpamma coctaBieHa B cooTBeTcTBUM C TpeboBanussmMu PI'OC BO 1o HarpaB/ieHHIO
roaroroBku/crietianbHocTH 31.05.01 - General Medicine.

Author(s): 3onoteix Hukonaii FOppeBuu, 10KTOp hDM3UKO-MaTeMaTUUeCKHUX HayK, JOLEHT.
3aBenyroumii kKadeapoii: I'puropreBa Hartanbst FOpbeBHa, JOKTOP MeJULIMHCKHX HayK.

ITporpamMmMa o006peHa Ha 3ace/JaHUM MeTOANUECKOM KoMuccuu ot 4.12.2023, ipoTokost Ne 5.
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