degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: [IpakTHKyM 10 HAYyYHOMY IPOTPAaMMHPOBAHUIO
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
ka(eapa MHTEIJIEKTYaIbHOM 00pabOTKH JOKYMEHTOB

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocraBui: A.E. XKyxoBckuit

[Iporpamma obcyxieHa Ha 3acefianny Kadeapa UHTeIUIEKTyallbHOU 00padoTku jokymeHnToB 04.06.2022



AHHOTANMA

Kypc HameneH Ha monmydeHue CTyIE€HTaMH 0a30BBIX 3HAHWH O MPUKIAIHOM MPOTPAMMHPOBAHHH B HAYYHOU
cdepe, a TakxKe 0 TPAaMOTHON MIOCTAHOBKE U BBIMIOJIHEHUH HAyYHOTO SKCIIEPUMEHTA.

OH oxBarblBaeT KaK IIOBTOPEHHE OCHOBHBIX CBOWCTB s3bika Python (0a30BbIi CHHTakcMC U
00BEKTHO-OPUEHTHPOBAHHOE MPOTPaMMHPOBAHKE), TaK M M3YYCHHE OCHOBHBIX OMOIMOTEK BH3yaaH3alluU U
MareMaTnyeckux pacueToB: pandas, matplotlib u np. HemanoBakHOW 4acThi0 Kypca SIBISIETCS TPaMOTHOE
NPUMEHEHHE METOJO0B MAIIMHHOTO OOyYeHHs — IS 9TOTO CTyACHTaM OyneT NpeayoKeHO padorarb C
oubmmnorexoii scikit-learn.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

JAaHHBIA Kypc IOJDKEH C(OpPMHUpPOBATH INPEJCTABICHHE O HABBIKAX pEIICHHs Hauboiee BaKHBIX C
MPUKIJIATHON TOYKHM 3pEHUS 3a7a4 HAyYHOTO MPOrpaMMHUPOBaHUs, B 0COOEHHOCTH Ha si3bike Python.

33)13‘11/[ JAUCHUIIINHBI
- IIOHHMAHHUC CHGL[I/I(bI/IKI/I Haquoﬁ 3a1a4u,
- HU3YUCHUS NPUHIOUIIOB MOCTPOCHUA aICKBATHBIX MO,Z[CJ'IGI\/’I 1 5BOJIIOLIMH,
- HU3YYCHHUC BBI60pa APXUTCKTYPhI CETU B 3aBUCUMOCTHU OT PCIIACMBIX 3a11a4,
- TO3HAKOMUTLCA C COBPCMCHHBIMH TCXHOJIOTUAMU U MCTOAUKAMU PCUICHUA HAYYHBIX 3a/1a4.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIENISSA 3TAbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
IIOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pasnuuHble BapHaHTHl PEIICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMEeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBAaCT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBSI3aHHBIX
3aJady B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHHE. Omnpenensier
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH

ONTUMAJILHBIEC CITOCOOBI X PEIISHUs, UCXOS U3
JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIHUXCS
PECYPCOB U OTpaHUYECHUI

VK-2.2 IIpoektupyeT penieHMe KOHKPETHOM 3amadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HWMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-2.3 3naer ocHOBHbEIC TpeboBaHMs HH(POPMAITMOHHON

0e30MmacHOCTH
OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYHMCIIMTENIBHYIO TEXHHUKY U CEpBHCHI ceTu VIHTepHeT B

MIPOrpaMMHBIE CPEJCTBA MPU PEIIEHUH 3a0a4 obnactu (cdepe) npodeccnoHanTbHON AEATEIBHOCTH

npohecCHOHANBHOM AeATENPHOCTH, coOMonass  [OIK-2.2 3HaeT M yMeeT NpPHMEHATh UHCICHHBIE
TpeOOoBaHHs NH(OPMALIHOHHOM OC30IACHOCTA | MaTeMaTHUeCKHE METOAbl M TPHUKIAAHOE MPOrPaMMHOE
obecrieueHue  JUId  peIIEHHMs  HAyuyHbIX  3aJad B
npodeccuoHaIbHOR 001acTH

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJICKTYaJbHOTO aHajdu3a HMHGOPMAIMU IpPU pEIICHUU
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH




OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOU

u (W) TexHoJIornyeckod uHpopMauum B objactu
npodeccuoHaIBHON 1S TeTbHOCTH
OIIK-4.3 VYmeer cocTaBmsATh aHHOTALUWHW, pedeparsl,

oubnuorpaduyeckue mepeyHr u 0030pbl WHPOPMALIUU B
oOmactu cBoeit mpodeCcCHOHABHON NeITeTbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pPabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIIbIO MOTYYCHUs, XpPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTDH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIILHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

[1K-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 3Haer npuHIUIB TMOCTPOEHUS HAYYHQIROOTHI,
MeToabl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaIH

[IK-2.2 CnocoGeH IulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CaMOCTOSTENIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- KOHTPOJIHMPOBATh TOUHOCTH BeIYMCIeHM B Python;
- yMeTb IPOBOANTH BbIucieHus B Python;

- CITOCOOBI BaJInJallu T'UITOTC3hbI,

- OCHOBHBIE TIPOTPaMMHBIC PACIIMPEHHS JJIs1 HAYYHOTO MporpamMMupoBanus (Oubimoreku scikit-learn,

pandas), cpenst pazpaborku (Jupyter).
YMETh:

- CTPOUTH U TIPOBEPSATH HAYYHBIC TUTIOTE3HI;
- IPUMEHSATh HHCTPYMEHTHI JUIst 9 GEKTUBHON paboTHI C si3bikoM Python.

BJIAJIETD:

- HaBBIKAMH OCBOCHMUS OOJIBIIIOr0 00heMa I/IH(l)OpMaL[I/II/I;

- HaBBIKAMH CaMOCTOSITEIIbHON paboThI;

- KYJBTYpO# IpaMOTHON pa3pabOTKH apXUTEKTYP HEHPOHHBIX CETEH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Moavrrom (Contuancr TTaAAnar naAnTLT




JAVINLKIXL

—vviriaap o

Jiavvpal. pavvios

pabora

Beenenne B s3pik Python. Python xax
MHCTPYMEHT ISl aHAJIN32a JIaHHbIX.

bazoBrile  momsarus  saspika. OOl
OCHOBHBIE CTPYKTYPBI IaHHBIX, (PyHKIINH,
WHTEPIPETaTOp, OCHOBHBIE OMOIHUOTEKH.

bazoBnie MNPUHIHIIBI pacupCaACICHUA
JaHHBIX U BBIYMCIICHUH.

Monynu JUIst MaTeMaTHYeCKHX
BbIUMCIeHUI: math, cmath u apyrue.

PaGora ¢ MaccuBamMH JaHHBIX: BEKTOpa
MPU3HAKOB, CIIOBAPH, CTPOKH.

Busyanuzanust  mannpix.  Pabora ¢
BH3yaJIM3UPOBAHHBIMHU

MaTeMaTHYeCKUMU  JAHHBIMH M HX
aHanmu3  (Ombnmorekn  matplotlib  u

JIpyTHe).

PaGora ¢ faHHBIMM U3  BHELIHHUX
UCTOYHUKOB. UTeHue u3 daiina.

BBenenne B kimaccel. Kiaccel W ux
CHEIHaNbHbIE METObI, TPUMEHUMOCTH B
Hay4YHOM IIPOrpaMMHUPOBAHUMU.

Bribopku ciydaiiabix yrcen. [eHepanus
U aHanu3 BBIOOPOK. CTaTucTHYeCKUn
aHaJM3 JaHHBIX.

10

OCHOBBI MAaIIMHHOT'O oOyueHus:
oOydeHrne ©0e3 yuuTens/C YUHUTEIEM,
o0y4yeHHE C TOAKPCIUICHUEM, OYCTHHT,
0alieCOBCKas CETh.

11

0O030p OCHOBHBIX POPUIBLHBIX CTATEH.

1

Wtoro wacos

15

15

15

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2.

Coneprxanne TUCIUIUIAHBI (MOMYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 6 (Becennuit)

1. Beeaenue B s3bik Python. Python xak nHCTpyMeHT AJist aHANTN3a TaHHBIX.

OcHoBhl si3bika Python. [Touemy u kako#t A1 npuronen s HayuHBIX uccienaoBanuii. OcobeHHOCTH
CHUHTAKCHCA U MApPCUHTa JaHHBIX B OOLLIEM BHJIE.

2. bazoBeie moHsTHS s3bika. OOIl, OCHOBHBIE CTPYKTYpHI AaHHBIX, (YHKUHH, HHTEPIPETATOD,

OCHOBHBIE OMOJIMOTEKH.

OOmme npuHIMIEI Iepenadn JaHHbIX. Kitaccrl, QyHKIMH, HHTEPIPETaTOp, OCHOBHBIC OUOIMOTEKH.
YuuMcsi HCIIONB30BaTh TOTOBbIE (YHKIWMK OubOnuorekn Pandas, oObeqUHSTH JaHHBIC W3 Pa3HBIX
HCTOYHUKOB, paboTarh ¢ OonpmmMMu Gaitiamu.

3. bazoBkIe MPUHIUIIBI pACTIPpCACIICHUA JaHHBIX U BBIYHCIICHUM.




BeprukansHoe u ropu3zoHTanbHOE pacnpenenenue. Pacipenenénnsie 6a3pl JaHHBIX. MHOT03BEHHBIE
apxuTeKTypsl. Perumkanmsa. OcHOBHBIE POOIeMbl, BO3HUKatomue npu pacnpenesnennu UC u mytu
WX peUIeHMUs.

4. Mopynu 11 MaTeMaTHYeCcKuX BbIUMCIIeHui: math, cmath u apyrue.

Berpoennbie QyHKIMH S3bIKa, HalpuUMeEp, pasMenieHHble B math. CrapmuHCTBO apru@MeTHyecKux
olepanuii,  HCIOJb30BAaHWE  BCTPOEHHBIX  MareMaTHM4YeCKMX  (YHKIMH,  MCHONb30BaHUE
WHTEepakTUBHON oOonouku Python B kauectBe kanbkynstopa. OmMOKH: OMIMOKK LETOYUCICHHOTO
JIeJIEHUs] U IOTPELIHOCTH BBIYHUCIICHUH.

5. PaGora ¢ MaccuBaMu JJaHHBIX: BEKTOPA NPU3HAKOB, CIIOBAPH, CTPOKU.

[lpoBeneHne aHanmmM3a M PEKYPCHBHOTO BBIOOpA TMPH3HAKOB Ha 0aze Mopened. MeToipl OLECHKH
3HAYMMOCTH M OTOOpa IPHU3HAKOB, MX HCIOJIb30BaHue. «[IpokmsaTue pa3sMepHOCTH», OCHOBHBIC
QJITOPUTMBI U IPHHIUIIEI X paOboTHl. [IpOBHHYTHIC THITBI JAHHBIX: MAaCCUBBI, MHOXKECTBA, CIIOBAPH.

6. Busyanuzamust naHHbIX. Pa0oTa ¢ BH3yaaM3MpOBaHHBIMH MaTeMaTHYECKHMMHU MaHHBIMH H HUX
aHanu3 (bubnuotexu matplotlib u apyrue).

bubnuorexu:

numpy u scipy;
pandas;
Buzyanuzanus nanasix: seaborn, plotly, matplotlib.

7. Pabota ¢ JaHHBIMU M3 BHEITHUX UCTOUYHUKOB. UteHue u3 daiina.
[Monyuenne nanHbIxX ¢ BHEMHUX caiiToB U API. Data mining u napcuHr.

8. Bsenenue B kmaccel. Kiacchl M uX chenualibHble METOAbI, IPUMEHUMOCTh B HAy4HOM
MPOrpaMMHPOBAHUH.

OcnoBbl Python u Git Kak MHCTpyMEHTa COBMECTHOH paboThl. ba3oBble THUIBI HAHHBIX M LUKJIBI.
@yHkUuYU U Kiaccsl. [IpoaBUHYTHIE TUIIBI JAHHBIX: MACCUBbI, MHOXKECTBA, CJIOBAPHU.

9. Beibopku cirydaiiHbIx uncen. ['eHepariust v aHanu3 BeIOOpoK. CTaTHCTUUECKHI aHAIN3 JJAHHBIX.

[lonstus: cpeanee, MeauaHa U KBapTWIH, ONZHOMEPHBIA U MHOTOMEPHBIM aHaJIN3, KOJJIMHEAPHOCTb.
LenTpanbHas mpenesbHas TeopeMa M CTaTUCTUYECKUI aHanu3 aaHHbIX B Python. Craructudeckue
TecThl W TpoBepka rumore3. Crarucruueckue nokazareian B Python. Beibopka u moBepuTenbHBIN
WHTEpBaJI JJsl CTAaT. 3HAYMMOCTH TECTa W IMPOEKTUpoBaHHe nu3aiiHa A/B-tectoB. OmnucarenbHas
CTaTUCTHKA W BUJIBI pactpenenennii B Python.

10. OcHoBbl MammHHOTO OOy4YeHHs: o0OydeHue Oe3 yuuTens/c yuyuTeneMm, oOydeHHe cC
MOAKPEIICHHEM, OyCTHHT, 0alieCOBCKasl CETh.

bubnuoreka Sklearn. AnropurMsl KiaccupUKanuy: JMHEHHBIE METO/IbI, IOTHCTUYECKAsl pErpeccHst 1
SVM, nepeBbsi pemieHui. ANTOPUTMBI PETPECCHH: JIMHEWHAs W TOJIMHOMHUHAIbHAs. AJTOPUTMBI
knacrepuzanuu. AHcamOnupoBanue. OLiEHKAa TOYHOCTH MOJENH, NepeoOydeHue, peryisipu3amus.
Vnyumenue kauecTBa Moaiean. AHaiIu3 u 00paboTka BpEMEHHBIX PS/IOB.

11. O630p OCHOBHBIX TPOPUIBLHBIX CTATEH.

Ananus npodunbHoil auteparypsl 1o NLP/CV Temaruke. OCHOBHBIE apXUTEKTYPbl MOZEIECH 00enx
obnacTeil: BEKTOpHBIC NPEICTABICHUS, TEMaTH4YeCKHE CMEILICHUS, MAIIMHHBIA NEepeBOX; OIEHKa
naraceTa; mouck 1mo kaptuakam, cermeHranus, GAN/RNN/CNN-apXuTeKkTypsl.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KOMITBIOTEP U MYJBTUMENNHHOE 000pynoBaHKE (IPOEKTOP, 3BYKOBasl CHCTEMA)
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. IlporpammupoBanue Ha Python 3 : Tlonpo6HOe pykoBoacTBo [ Tekcr]| = Programming in Python 3 :
[yueb. mocobue ais By30B] / M. Cammepduig; nep. ¢ anr1. A. Kucenesa .— CI16 : Cumson-Ilnroc,
2015 .— 608 c.

JlomonHuTenbHAS IUTEpaTypa
1. Introduction to Machine Learning with Python. A Guide for Data Scientists /Andreas C. Muller,
Sarah Guido. Beiling ; Boston, O'REILLY, 2017
2. Hands-on data structures and algorithms with Python, Write complex and powerful code using the
latest features of Python 3.7 /B. Agarwal, B. Baka. Birmingham ; Mumbai, Packt, 2018

3. Python machine learning, Machine learning and deep learning with Python, scikit-learn, and
TensorFlow/S. Raschka, V. Mirjalili, -Birmingham ; Mumbai, Packt, 2017

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha IPAKTHYECKUX 3aHATHIX UCIOIB3YIOTCS MYIBTUMEANMHBIE TEXHOJIOTUH, BKIIFOYast JEMOHCTPALIUIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AWCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUYSHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/ad.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYIbTalUsAMH
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYICHTOB B BHJE PELIEHUS 331a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VK-2.1 ®opMynupyer COBOKYNMHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VK-2.2 TIIpoektupyer peuieHHe KOHKPETHOM 3a7aqu
MpOEKTa, BBIOMpAas ONTHUMAaJIbHBIA CHOCOO ee pelIeHus,
UCXOAsl U3 NEUCTBYIOIUX NPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
po¢eCcCHOHAIBHON e TeNFHOCTH, COOTIOnast

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMsS HH(POPMALMOHHON
0e30MmacHOCTH

OIIK-2.1 CrocobeH  TMPUMEHSITh ~ COBPEMEHHBIC
BBIYHCIIMTEIFHYI0O TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
TpeOoBaHus. HH(POPMALUOHHON OE30IACHOCTH | MaTeMaTHUECKHE METOAbl M TPUKIAAHOE MPOTPAMMHOE

o0ecrieyeHne  IJIsl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |

OIIK-4 CriocobeH ocymiecTBiIsITh cOop U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTHYECKOH MH(OPMAIIUY ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

MHTEJUICKTYaJbHOTO aHajdM3a WH(POPMAIMUA TPU pEIICHHU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3naeT 0OCHOBHbIC UCTOYHUKH HAYYHO-TEXHHUYECKON

u (WIM) TEXHOJIOTHMYeCKOH uWHpopManuu B obnacTu
npodecCHOHAIBHON IS TeTbHOCTH
OIlK-4.3 VYmeer coCTaBmsATh AaHHOTAIMH, pedeparTsl,

oubnuorpaduyeckue nepeyHr U 0030pbl MHPOPMALUHU B
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYyUYEHUs], XpPaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpOopMaIun

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl




[MK-2.1 3HaeT OpUHIUNBI MMOCTPOCHHS HAYYHQPAOOTHI,
MeTonbl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaI|H

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 CnocoGeH IulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CaMOCTOSTENIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesymprare msydenus: nucuumiinHbl «lIpakTkyM 1o HaydYHOMY MPOrpaMMHPOBAHHUIO» OOyYarOMIMKACS
JIOJKEH:

3HATb:

- KOHTPOJMPOBATH TOYHOCTh BhIYUCIIEHH B Python;

- YMETb IPOBOAMTH BeIuuciieHUs B Python;

- CocoO0BI BaJTMIAIMY TUIIOTE3HI;

- OCHOBHBIE IPOTrpaMMHBIC PACIIMPEHHS AJI1 HAYYHOTO IporpamMmupoBanus (Oubiunorexu scikit-learn,

pandas), cpenbl pazpabotku (Jupyter).
yMeThb:

- CTPOUTH U IIPOBEPATH HAy4HBIE TUIIOTE3HI;

- IPUMEHATh HHCTPYMEHTHI 11 3¢ GeKTUBHON paboTHI ¢ s3b1koM Python.
BJa/IeTh:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;

- HaBBIKAMH CaMOCTOATEIbHOM paboThl;

- KYJIBTYpO# TPaMOTHOU pa3paboOTKH apXUTEKTYP HEHPOHHBIX CETEH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

. bubnmorexn numpy u scipy;

. bubmoreku pandas;

. bubnmmorexu Bu3yanuzanuu gaHueix: seaborn, plotly, matplotlib;
. bubnuorexa Sklearn.

. OCHOBHBIE apXUTEKTYphI MOJIENIeH 00enx obIacTei;

. BexropHble nIpeacTaBieHus;

. TemaTudeckue CMEIICHHUS;

0 3O LD AW~

. MamvHHBIN [IEPEBOL;

9. Oo1ieHKa J1aTaceTa;

10. TTouck mo KapTUHKAM;

11. Cermenrarusi, GAN/RNN/CNN-apXuTEKTypHlI.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

. O0mme MpUHITUIIBI TIEpeadr JaHHBIX.

. Kimaccw, hyHKITMEN, HHTEPIIPETATOP, OCHOBHBEIE OMOIMOTEKH.
. BepTukanpHO€ ¥ TOPU30HTAIBLHOE PaCIIPE/ISIICHNUE.

. Pacripennenénnsie 6a3b1 JaHHBIX.

1
2
3
4
5. MHOr03BEHHBIE apXUTEKTYPHI.
6. Perummkanus.

7. OcHOoBHBIE IPOOIEMBI, BO3HUKatOIIKE Tpu pacnpeaeneanyd UC u myT ux pemeHus.
8. BcTpoennble (pyHKIMM s3bIKa, HAPUMED, pa3MelleHHbIe B math.

9

CrapmmHCTBO apu(METUYECKHUX OIEpalfif, HCIOIb30BAaHUE BCTPOCHHBIX MAaTEMaTHUECKUX
(YHKIWH, HCTIONTb30BaHNE MHTEPAKTUBHOM 000510uky Python B KauecTBe KanbKylsiTOpa.




10. OmnOku: OMMOKY [ETOYMCIIEHHOTO JICJICHUS U MIOTPEITHOCTH BEIYUCIICHUH.

11. IIpoBeeHue aHaaM3a U peKypCUBHOTO BEIOOpa MPU3HAKOB Ha 0a3ze Mojeneil.

12. MeTozbl OLIEHKH 3HAYUMOCTH U 0TOOpa MPU3HAKOB, UX HCIIOIb30BaHHE.

13. «IIpoknsTue pa3sMepHOCTIY, OCHOBHBIE aJlTOPUTMBI M ITPUHIIUITBI UX PAOOTHI.

14. IIpoaBUHYTHIE TUIIBI JAHHBIX: MACCUBbI, MHOXECTBA, CJIOBAPH.

15. TlonyuyeHue naHHBIX ¢ BHENTHUX cailToB U API.

16. Data mining u napcuHT.

17. OcHosbl Python u Git kak HHCTpyMEHTa COBMECTHOW PaOOTHI.

18. ba3oBble TUIIBI JAHHBIX U ITUKIEL.

19. ®yHKIMH U KITACCHI.

20. IIponBuHyThIE TUIIBI JaHHBIX: MACCUBbI, MHOKECTBA, CJIOBApH.

21. IlonsTus: cpenHee, MeluaHa U KBapTUIM, OAHOMEPHBIH 1 MHOTOMEPHBIN aHaJIN3, KOJJIMHEAPHOCTb.
22. llenTpanpHas npenenbHas TeopeMa U CTaTHCTUYECKH aHan3 JaHHbIX B Python.

23. CratucTHuecKue TecThl U poBepka rumnore3. Crtaructuaeckue nokaszarenu B Python.

24. Boibopka ¥ 1OBEpUTENbHBIN MHTEpBa AJ CTAT. 3HAUMMOCTH TECTa U IMPOEKTUPOBAHUE IU3aiiHa
A/B-TectoB.

25. OnucarenbHas CTaTUCTUKA M BUIBI pacipenencHuii B Python.

26. Anroputmbl KiraccupUKalMK: JIMHEHHbIE METOIbI, JOTHCTUYECKas perpeccust # SVM, nepeBbs
peleHnin

27. AnropuTMbl perpeccuu: JMHEeHHas 1 0JIMHOMUHAIbHAs

28. AITopuTMBI KJIacTEpPU3aIUU

29. AHcaMOnupoBaHue

30. OueHka TOYHOCTH MOJIETH, TiepeoOydeHne, peryaspu3aiys

31. Ynyudiienue kadecTBa MOAEIN

32. Ananu3 u 00paboTKa BPEeMEHHBIX PSJIOB

33. Ananu3 npodunbHO# muTeparypsl o NLP/CV temaruke.

Kpurepun onennBanus
ommmuHO (10) - BBICTaBISETCS CTYNEHTY, IOKa3aBIIEMY BCECTOPOHHHE, CHCTEMaTH3MPOBAHHBIC,
n1yOoKHe 3HaHUS y4eOHOW MPOrpaMMbl AUCHUIIIIMHEL U YMEHHE YBEPEHHO MIPUMEHSTh UX Ha MPAKTHUKE
NPY peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE ¥ MPAaBUIIbEHOE 000CHOBAaHHE PHUHATHIX PELICHUI.
oTIYHO (9) - BBICTABISETCS CTYACHTY, IMOKa3aBIIeMy CBOOOJHOE ONEPUPOBAaHHNE 3HAHUSIMHU y4eOHOMH
MPOrpaMMBbl TUCIUIUINHBI, BBITOJHEHUE 33JaHNIl TBOPYECKOTO XapakKTepa.
OTIINYHO (&) - BBICTABIIACTCS CTYJICHTY, IOKA3aBIIEMy BJIaJ€HHE MPOrPaMMHBIM y4eOHBIM MaTepHaroM
C HAJIMYHMEM HECYIIECTBEHHBIX OIIUOOK B JICHCTBHSIX, CAMOCTOSTEIBHO UCTIPABIISICMBIX YYaIIUMCS.
xopouto (7) - BBICTaBISETCA CTYIEHTY, €CIM OH TBEPAO 3HAET Marepual, IPaMOTHO M IO CYyIIECTBY
M3JIaraeT ero, yMeeT NMPUMEHITh NONTyYeHHbIC 3HAHHUS Ha MPAKTUKE, HO JOIYCKAeTCs B OTBETE MJIH B
pelIeHnH 3a1a4 HEKOTOPbIe HETOUHOCTH.
xopomro (6) - BBICTaBISICTCS CTYACHTY €CIH OH OCO3HAET BOCHPOM3BEICHUE MPOTPAMMHOIO y4eOHOTO
Marepuaiia, B TOM 4YHCJIE€ U Pa3jIMYHONW CTENEHM CIOKHOCTH, C HECYIIECTBEHHBIMHM OIIMOKaMH,
3aTpyIHEHUS B IPUMEHEHUH OTACIbHBIX HaBBIKOB.
xopouro (5) - BBICTaBISETCSA CTYACHTY €CIH TEOPETHYECKOE COJEpKAHHUE OCBOCHO HE IOJIHOCTBIO,
HEKOTOpBIE TPAKTUYECKHE HAaBBIKM CQOPMHUPOBAaHBI HEJOCTATOYHO, B HEKOTOPBIX CIy4YasX OBbUIH
JIOIYTIEHBI ONTHOKH.
YAOBJIETBOPUTENHHO (4) - BBICTABISIETCS CTYIACHTY, IOKa3aBIIEeMy ()parMEHTApHbIM, pa3po3HEHHBIN
XapakTep 3HaHWH, HEJIOCTaTOYHO TMPaBWIbHBIC (DOPMYIUPOBKH O0a30BBIX IOHATHH, HapyIICHHS
JIOTMYECKON TOCIIEA0BATEILHOCTH B M3JI0KEHUH MPOTrPaMMHOIO MaTepHaja, HO IPH 3TOM OH BIIaJeeT
OCHOBHBIMH pa3/iellaMi y4eOHOW MpOrpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIET0 OOyYEHHS U MOXKET
MPUMEHSATH MOJYYECHHBIC 3HaHUS 110 00pa3ily B CTAaHAAPTHON CUTYalHH.
YAOBIETBOPUTENBHO (3) - BBICTABISIETCS CTYACHTY B Cly4ae OOJBIIOTO KOJIMYECTBA HENOYETOB U
HETIPaBUJIbHBIX OTBETOB, a TAKXKE IMAaCCHBHOW padoTe B XOZ€ 3aHATHH, MHOTHE yueOHBbIE 3aJaHus He
BBITTOJTHEHBI.
HEYIOBJICTBOPUTEIBHO (2) - BBICTABISACTCS CTYACHTY, KOTOPbI HE 3HAET OOJbIIE 4acTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOTrpaMMbl JUCIHIUIMHBI, JONMYyCKaeT rpyObie OmHUOKH B (OPMYIUPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yMEET HCIIOJIb30BaTh IOJYYCHHBIC 3HAHUS IPH PELICHUH
THUIOBBIX IPAKTHYECKUX 3a/1a4.



HEyIOBJIETBOPUTENBHO (1) - BBICTABIAETCS CTYAEHTY, KOTOPHIH HE OCBOWJI TEOPETHYECKOE H
MPAaKTUYECKOE COIEPIKaHUE Kypca, BCE BBIIIOJIHEHHBIC yUeOHbIE 3aJaHusI COAepkKaT IpyOble OMIMOKH.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3adyeTra OOydarolmuecss MOTYT —I10JIb30BarbCs
pOrpaMMON AUCUUIUIMHBI, & TAK)KE CIPABOYHOM JIMTEPATYpOil, KOHCIEKTAMH JIEKLUHA WIH APYTrUMU
MaTepHagaMu.



