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2 AHHOTAIIUA AMCHUITJINHBI

«AHAJIMTUKA BIG DATA (OCHOBbBI PYTHON)»

S3p1k mporpammupoBanusi Python — 3To BRICOKOYpOBHEBBIN SI3bIK MPOTrpaM-
MUPOBaHUs 00IIET0 Ha3HAYEHUS, KOTOPBIM UCIOIB3YETCA B TOM YUCIIE U JJIsl pa3pa-
00TkH BeO-npuiioxkeHuil. Python no3ponsier pazpadbarsiBaTh NporpaMMbl B COOTBET-
CTBUHU C Pa3HbIMM MapaJUrMaMU: NPOLEAYPHBIM MTPOrpaMMUPOBAHUEM, OOBEKTHO-
OpPUEHTUPOBAHHBIM, MTAPAMETPUUECKUM, (PYHKIIMOHAIBHBIM U METAaIPOrpaMMHUPOBa-
HUEM.

B nucuuniamHe u3yyaroTcs OCHOBBI IpOrpaMMUpOBaHUs Ha si3bike Python B pamkax
IPOLIETyPHOU MapaJurMbl IPOrPAMMUPOBAHUS, a TaKXKe pa3paboTKa MPUIIOKEHUN
C WCIIOJB30BAHUEM PA3TUYHBIX OMOIMOTEK JJIA PELICHUs] TPAKTUYECKUX 3aj]iad 1o
aHaJU3y Y BU3yalM3allUU JAHHBIX, YTO BXOJAUT B KPyr MpOo(ecCHOHAIbHBIX 3a]a4

CIICHUAIIMCTOB I10 PCKJIaMC U CBA3AM C O6H.[€CTBCHHOCTI>IO.

SUBJECT SUMMARY

«« BIG DATA ANALYTICS (PYTHON BASICS)»»

The Python programming language is a high—level general-purpose program-
ming language that is used, among other things, for developing web applications.
Python allows you to develop programs in accordance with different paradigms:
procedural programming, object-oriented, parametric, functional and metaprogram-
ming.

The discipline studies the basics of programming in Python within the framework of
the procedural programming paradigm, as well as the development of applications
using various libraries to solve practical problems of data analysis and visualization

as a professional issue of PR and advertising managers.



3 OBHIME ITOJIOKEHUA
3.1 Ieau u 3aga4y AUCHUILIHHBI
1. l{enb AUCHMILIMHBI: -U3yUY€HUE COBPEMEHHBIX MOJIX0JI0B, TPUMEHSIEMBIMH B IIPO-

I'paMMHUpPOBAHUN, U q)OpMI/IpOBaHI/Ie HavdaJIbHBIX HABBIKOB I10JIb30BAHHA SI3bIKOM IIPO-

I'paMMHUPOBAHUA PythOII IS aHAaJIN3a U BU3YAJIM3allUU JaHHBIX.

2. 3a1a4yy JUCLUILINHEL:

N3ydenne cuHTakcuca si3pika nporpammupoBanusi Python, ocHoBHbIe OMOIHMOTEKH
a3bika Python s ananuza u 00paboTKU JaHHBIX.

dopMupOBaHKE HABLIKOB M YMEHHUM IIPOrpaMMHUpPOBaHUs Ha s3bIke Python.
dopMupoBaHUE HABBIKOB PEIICHUS MPAKTUYECKUX 3aja4d Mo 00paboTKe U aHAIN3Y

JAaHHBIX Ha s3bIke Python.

3. 3HaHMe CHHTaKcuca sA3blka nporpammupoBanus Python, ocHOBHbIE OUONIHOTEKU

sa3bika Python s ananuza u 00paboTKu JaHHBIX.
4. YMmeHue nmporpaMMUpOBaHus Ha s3bike Python.

5. HaBbIku penieHust MpakTUUECKUX 3a]1a4 10 00pad0TKe U aHaIM3Y JaHHBIX Ha SI3bIKE

Python.

3.2 Mecro qucuMiuiaHbl B cTpykrype OITIOIT

JlucuumiviHa n3y4aercsi Ha OCHOBE paHee OCBOCHHBIX JUCLUILIMH Y4e€OHOrO IIaHa:
1. «MHOCTpaHHBIN A3BIK»

2. «Pa3paboTka u peanuzanusi KOMMYHUKAIMOHHOM CTpaTEerum

¥ 00€CIeunBaeT U3yUCHHE MOCISAYIOUUX TUCIUIUINH:

1. «/ln3aiitH MOOMITBHBIX TIPUIIOKCHHIN)

2. ((KOMMYHHK&HHOHHBIﬁ Be6—,Z[I/ISaI>'IH BBICOKOTCXHOJIOTMYHBIX ITPOAYKTOB»



3. «Komprountu-meHepkMeHT 1 ORM»»



3.3 IlepedyeHb IUIAHHPYEMBIX Pe3yJbTATOB O0Y4YeHHUS MO AUCHMILIMHE, COOT-

HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon komnerenuun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEeHM U
CIIK-5 Cnoco6eH nMpuMeHsATh KOMMYHHUKAIIHOHHBIE HHCTPYMEHTHI /1151 BBICOKOTEX-
HOJIOTHYHBIX MPOTYKTOB M CEPBHUCOB
CIIK-5.1 Hcnonvzyem memoouxu u cneyuaiuzuposanioe npoepammHoe obecneyerue
07151 pabomul ¢ 6oOnLUUUMU OAHHBIMU




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n a4 a4 a4 au
1 | Beenenue B mporpamMmmupoBanue Ha si3bike Python 2 2 12
2 | ba3oBble KOHCTpPYKIMH si3bIKa Python 3 3 12
3 | Pabora ¢ mopynsamu (6ubnmotexamu) Python 3 3 12
4 | O6paboTKa MHOTOMEPHBIX MacCHBOB (OnbIroTeka Numpy) 3 3 12
5 | Pabora ¢ Tabnuniamu ¢ pa3HOPOTHBIMU JAHHBIMH (OHOITHO- 3 3 12
Teka Pandas)
6 Busyanuzamus JaHHBIX C HMCIOIB30BAaHUEM OWOIMOTEKH 3 3 1 13
Matplotlib
Htoro, au 17 17 1 73
W3 HuX a4 Ha KOHTPOJIb 0 0 0 0
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 108/3
4.1.2 Copepxanue
Ne HaumeHoBaHue TeMbl Conepxanue
n/n JMCITUTLTMHBI

1

BBenenue B nporpaMMupoBaHue
Ha si3pike Python

Ponb s3p1Ka nporpammupoBanust Python s ananuza u Bu-
3yaJM3alyy JaHHBIX B IESITEIBHOCTH COBPEMEHHOIO CIle-
LIUAJIMCTA [0 PEKJIAME U CBS35M C O0IIECTBEHHOCTBIO.
S3pik obmero HazHaueHust Python. OcHoBHblE NOHS-
THUS IPOrPaMMUPOBAHUSA: UCTIOJHUTENb, CHCTEMA KOMaHI,
aJITOPUTM, IPOTrpaMMa, cpefa pa3paboTKH, UHTEpIpeTa-
TOp, KOJ NporpamMMmbl U penakTtop koxa. JluctpuOytus
Anaconda, ero mpeumymiecTBa U HemocTarkd. IlpaBuma
odopmnenus kona: PEPS, PEP20, PEP257.

[IpocThie THUNBI JaHHBIX M HEepeMeHHbIe. ApUdpmeTHye-
CKHE Omnepaluu st paboThl ¢ LEbIMU YHCIaMU, TPOCThIE
OIepaluy co CTPOKaMHM, apuMeTHUeCKue onepaLuu Ams
paloThI ¢ BelecTBeHHbIMU unciamu. [Ipeacrasienue un-
cell B IBOMYHOM crcTtemMe U OUTOBBIE oniepaliui. BBoa-BbI-
BOJI B IIpOrpaMMe.

VYCII0BHBIN Omeparop, oneparop LMKIa ¢ MPEayCIOBUEM,
JIOTUYECKHUE Ollepaluy, JIOTMYECKUNA TUIl JaHHbIX. 1Ipo-
CTEHIINE MPOTPaMMBI C UCIIOJIb30BAaHUEM YCIOBHOIO OIle-
paropa if, oneparopa uukiioB while u oneparopoB BBoja-
BBIBOJIA.




Ne HaumeHoBaHHe TeMbl Conepxanue
n/n AUCHHUIIMHBI
2 | ba3oBble KOHCTPYKIMHU s3bIKa | YCTpoiicTBO HMKIOB for. OCHOBHBIE YIPABISAIOMINE KOH-

Python

CTPYKIIMU LUKJIH4YecKoro anroputma B Python. Ilpocreii-
M€ IUKJIBI U IUKIIBI C TIEPEMEHHBIMHU.

Pabota co crimckamu, CTpOKaMu, MHOXKECTBAMH U KOpTe-
xamu B Python. [lonsitue ureparopa. Ilonsarue moampo-
rpaMMmBbl, iporienypsl, GyHkuun. Oyaknuu B Python. Ilo-
HATHE accolMaTuBHOTO MaccuBa. CnoBapu B Python.
O06paboTKa UCKITIOYCHHIA.

Pabora ¢ monynsimu (6ubamoTe-
kamu) Python

[TonxmroueHne Monyssl U3 CTaHAAPTHON OMOIMOTEKH, UC-
MOJIb30BaHMe MceBIOHUMOB. Moaynu random u math. Co-
31aH1e COOCTBEHHOTO MOJYJISL.

Pabota ¢ daitnoBoii cucTeMoil ¢ MOMOIIBIO MOIYJS OS.
COop manHbIX U3 counanabHoi cet BKonTakTe ¢ ncnomns-
3oBanueM moayist VK API.

OOpaboTKa MHOTOMEPHBIX Mac-
cuBOB (OubMroTeka Numpy)

[TonsiTue omHOMEpHOrO MaccuBa (BEKTOpA) U €ro OCHOB-
Hble XapakrepucTuku. Co3JaHHe M aBTOMaTHYECKOE 3a-
MOJTHEHHE BEKTOpOB. [1onck MUHMMAaNIbHBIX U MAaKCUMaJIb-
HBIX 3Ha4Y€HUI BeKTOpa. MHaekcanus BeKTopa, NCIOIb30-
BaHMe cpe3oB. OuibTpanus BEKTOpoB. ApudmeTndeckue
ornepanuy Hajl Bekropamu. OOpaboTka MacCUBOB 0€3 LIHUK-
JIOB C IIOMOIIIBIO BEKTOPHBIX onepanuil. Onepanuu TMHEN-
HOW anreOpsl.

JIBymepHble MaccuBbl (MaTpuibl). Coznanue marpull. Mn-
nexcanus Marpuibl. MarpuuHoe ymHOxeHue. IIpoume
MaTpUYHbIE OIIEPALIHH.

PabGora ¢ Tabmumamu ¢ pasHO-
POIHBIMHU JITaHHBIMU (OMOIHOTE-
ka Pandas)

bubmuoreka Pandas, crpykrypsl gaHHbeIX. Co3naHue
Series u DataFrame BpyuHyl0, MpPOCMOTp pe3ynbTara.
UreHue u 3amuch TaHHBIX B hopmare csv u excel.

Pabora ¢ oTnmenpHBIMU cTONOIAMU WM CTpokamu. Jlo-
0aBJeHHE W yJTAJIEHUE CTPOK U CTOJOLOB, KOMMPOBAHUE
DataFrame. Onepanun nHan DataFrame. Coanble Ta6-
munpl. [Ipumenenue ¢ynkumii k cronbuam. Iloctpoenue
MPOCTEUINUX TPadUKOB.

Busyanuzanust AaHHBIX € HC-
OJIb30BAaHUEM OubIMOTEKHU
Matplotlib

bubnmmorexa Matplotlib, HacTpoiika mapamMeTpoB XoJcCTa.
[Toctpoenue npocroro nuHelHoro rpaduka. CoxpaHeHue
rpaduka B (haii.

[Toctpoenue rpadukoB HA OCHOBE Pa3IUYHBIX MCTOYHU-
KOB jaHHBIX. Co3/1aHNe HECKOIBKUX TPapUKOB HA OITHOM
xoscre. JlobaBieHue JeTeH/I, MOIb30BaTeNIbCKask HACTPO-
ka rpaduka. Co3jaHue HECKOJIBKUX Pa3eIeHHbIX XOJICTOB
¢ rpaduKamu.

Paznuunble Tunbl rpadukoB u Auarpamm B Matplotlib. Pe-
KOMEHJIAIIMHM 110 BEIOOpY TuMa rpaduka u ruarpamMmmsl. J{o-
MOJTHUTENbHBIE BO3MOXKHOCTH Matplotlib.

4.2 IlepedeHb J1a0OpPaTOPHBIX PadoT

JlaboparopHble pabOThI HE MPEAYCMOTPEHBI.
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4.3 llepeyeHb NPAKTHYECCKHUX 3AHATHH

HaunMeHoBaHMe NPAaKTHYECKUX 3aHATHI KosmmuecTBo ayn. yacos

1. Peanu3zanus JIMHEHHOTO aIroOpuTMa B OHJIAWH-CPENE NpOorpaMMHU-
poBanust Python

2. Peanu3zanys HEIMHEWHOTO aJITOPUTMA C YCIOBHBIMU OIlepaTopamMu
u ukiioMm while B cpene Anaconda

3. PaGora co ctpokaMu

4. PaboTa co ciucKamMu

5. Pabora ¢ MHOXKECTBAMH U CJI0BapssMH

NN — |

6. Pabora c (paiinoBoii cucteMoii 1 cO0p JaHHBIX U3 COLIMATIBHOM ce-
1 BKonTakte ¢ ucnonb3zoanrem monyist VK API

7. O6paboTKa MacCHBOB C UCIOJIb30BaHUEM LIUKIa for n ncnonb3o-
BaHHeM OuOIuoTeKn Numpy

8. Coop m aHanm3 JaHHBIX U3 coumanbHOM cetn BKonTtakTe ¢ uc-
noJib3oBaHueM oubnuorexku Pandas

9. Buzyanusauus nanssix u3 DataFrame ¢ ucnonszoBanuem 0ubmino-
Teku Matplotlib

Hrtoro

17

4.4

4.5

4.6

4.7

4.8

KypcoBoe npoexTupoBanue

KypcoBas pabota (IIpoeKT) He TPeTyCMOTPEHBI.

Pedepar

Pedepar ne nmpenycmotpeH.

I/IHIII/IBI/IIIyaJIbHOE AOMaIIHEE 3aJaHHUE

NunuBryanpsHOE TOMAIIHEE 3aJaHUE HE TTPEAYCMOTPEHO.

Hoxaan

Jloxiian HE PEyCMOTPEH.

Keiic

Keiic He mpegycMOTpeH.




4.9 Opranusanus v y4eOHO-MeTOANYeCKOe 00ecnedYeHne CaMoCTOSITeJIbHOM pa-

00THhI

N3ydeHne AUCUUILIMHBI COMPOBOXKIACTCS CAMOCTOSITENIbHOM paboTOM CTy/IEeH-
TOB C PEKOMEHJOBAHHBIMM IIPEIIOAABATEIEM JIUTEPATYPHBIMA UCTOYHUKAMU U UH-

dbopMaliMoOHHBIMU pecypcamMu cetu IHTepHeT.

CamocTosiTenbHas padoTa MaruCTpaHTOB — IUIaHUpyeMas yueOHas, y4eOHO-
UCCIIEI0BATEIbCKasA, HAyYHO-UCCIIE0BATENbCKasl pad0Ta MAaruCTPAHTOB, BBINOIHSIE-
Masi BO BHEAYyAUTOPHOE (ayIUTOPHOE) BpEeMsI 10 33/IaHUIO U IPU METOAUYECKOM PYKO-
BOJICTBE IMpernojaBaTelis, HO 0€3 ero HeMoCPEACTBEHHOTO y4acTHsl (IIpU 4aCTUYHOM
HEIMOCPEACTBEHHOM YYaCTHH IMPENOIaBaTeNsl, OCTABIISIOIEM BEAYIYIO pOJb 3a pa-

00TON MarucTpaHTOB).

[{enpt0 caMOCTOSTENBHON padOThl MATUCTPAHTOB MPU U3YUCHUH JUCITUTUTMHBI
«Ananutuka Big Data (ocHoBbI Python)» siBisieTcst oBnajieHre npakTUYEeCKUMU Ha-
BbIKAMHU M YMEHUSIMU MPOrpaMMHUpPOBaHMs Ha si3bike Python c¢ 1enpro npumMenenus
JUTS pelieHus mpodeccuoHaNbHbIX 3a7ad c(epbl peKiIaMbl U CBsI3el C OOIIECTBEH-
HOCThI0. CaMocTOsATeIbHAs pad0Ta MaruCTPaHTOB CIIOCOOCTBYET Pa3BUTUIO OTBET-
CTBEHHOCTH ¥ OPTaHU30BAaHHOCTH, TBOPYECKOTO MOAXO0A K PEIICHHIO TpolieM yueo-

HOTO U MPO(ECCUOHATHLHOTO YPOBHHI.

3az1aanI/I CaMOCTOSATEIILHOM pa6OTI>I MaruCTpaHTOB IIPpHU U3YUCHUU AUCHTUILIN-

Hbl «AHanmuTHuKa Big Data (ocHoBBEI Python)» sBistroTcs:

- CUCTCMaTu3anus U 3aKpPCIJICHUC ITOJTYYCHHBIX TCOPCTUUCCKHX 3HAHUU U IIpak-

TUYECKUX YMEHHM MaruCTPaHTOB;
- yriyOsieHUe U paclIupeHrue TEOPETUIECKUX 3HAHUMH;
- opMUpOBaHKE YMEHUH UCIIONB30BATh CIIELUATIbHYIO JIUTEPATYPY;

- pa3BUTHUC ITO3HABATCIIbHBIX CIIOCOOHOCTEH M aKTUBHOCTH MaruCTpaHTOB: TBOP-

YEeCKOMU HHUIOUATUBBI, CAMOCTOATCIIbBHOCTHU, OTBCTCTBCHHOCTH U OPIraHU30BAHHOCTH,
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- (popMHUpOBaHKE CAMOCTOSATEILHOCTH MBIIIUICHUS, CHOCOOHOCTEM K caMopas-

BHTHUIO, CAMOCOBCPIICHCTBOBAHUIO 1 CaMOpPCATIN3alIUuU,
- pPa3BUTHC UCCIICAOBATCIILCKUX YMGHHﬁ,

- UCIIOJIb30BAHUC MaTCpHaJia, CO6paHHOFO H IIOJIYYCHHOI'O B XOAC CaMOCTOs-
TEJbHBIX 3aHSATHUM Ha MNPAKTUYCCKUX 3AHATHUAX, IIPU HAIIMCAHUH KYPCOBBIX U MaI'v-

cTepcKoi padoT, 11 3PpGheKTUBHOM MOATOTOBKH K HTOTOBBIM 3aUe€TaM U SK3aMEHaM.

AyauTopHas caMoCTosITeNbHas padoTa 1o nucuuiuinie «AHanutuka Big Data
(ocHoBBI Python)y BhINIONIHAETCS HA YU€OHBIX 3aHATHUSAX O] HETIOCPEICTBEHHBIM PY-

KOBOJICTBOM IIPEMOJABATENS U MO €ro 3aAaHuto. E€ BUgaMu sBISIFOTCA:
- TEKYILINE KOHCYJIbTAINH;
- pyUeM U pa3dop AOMaITHUX 3aJaHUl (B YaChl MPAKTUYECKUX 3aHSATUH);

I[I/II[&KTI/I‘-IGCKI/IMI/I 3jagadyaMu aYI[HTOPHOﬁ CaMOCTOSATEIILHOM pa6OTLI MarucCTpaH-

TOB ABJIAIOTCA CIACAYIOIIHC:

- CTUMYJMPOBaHUE Y 00yJaIOMMXCs MHTEepeca K U3yd4aeMoil yueOHON TUCIIN-

TJINHE;

- 3aKpeIUICHUE KOMIIETECHIIMN, 3HAHUN U YMEHUH, NOJYYEHHBIX B IPOLIECCE

n3yueHus yueOHOM MUCIUIUIMHbI « AHanmutuka Big Data (ocHOBBI Python)y;
- paclIMpeHue U yriyojneHrne yueOHOro Marepuana;
- opMUpOBaHNE YMEHUN U HABBIKOB CAMOOOPA30BaAHUS;

- Pa3BUTHUC CaMOCTOATCIIbHOCTHU, KPUTUYIHOCTHU MBIIIICHHA 1 TBOPUYCCKHUX CIIO-

cobHOCTEM;
- popMupoBanue MpodheCcCHOHATBHO 3HAYUMBIX KOMITCTCHITHH.

BueayauropHas camocTosiTelibHast paboTa MaruiCTPaHTOB MO y4eOHOM TUCIu-
winHe «AHanutuka Big Data (ocHoBbl Python)» BeInoniHsieTCS MarucTpaHTOM 10 3a-
TaHWIO TIpenoaBareisi, Ho 0e3 ero HemocpeACcTBeHHOro yuactusi. E€ Bumamu sBisi-

FOTC:
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- (popmupoBaHUE U YCBOCHUE COJIEpKAHUS KOHCIIEKTA JEKIMM Ha 0a3ze peKo-
MEHJIOBAaHHOM JICKTOPOM y4EOHOU JIMTEpaTyphl, BKItOUass UH(GOPMAIMOHHbIE 00pa-

30BaTeNIbHbBIE PECYPCHI (TEKTPOHHBIE YUCOHHUKH, DTIEKTPOHHBIE OUOIMOTEKH U JIp.);

- BBIITIOJIHCHUEC JOMAIITHUX BaI[aHI/Iﬁ B BUJIC pCIICHUA OTACIBbHBIX 3a/1a4 I10 OT-

JIEJIbHBIM pa3jiesiaM coAepKaHus TUCIUIUTMHBI « AHanuTuka Big Data (ocHoBsl Python)»;
- TEKYIIUH CAMOKOHTPOJIb U KOHTPOJIb YCIIEBAEMOCTH.

[ImaHrpoBaHME BpEMEHU U1l U3YUYECHUS JUCLUIUIMHBI OCYILIECTBIISIETCS HA BEChH
nepuoj 00yuyeHus, IpeycCMaTpUBas pH TOM PETYJIIPHOE OBTOPEHUE MPONAECHHO-
ro marepuaia. OOyyaroummcs B paMKax BHEayIUTOPHOU CaMOCTOATEIBLHON paboThI
HEOOXOIUMO PETYIISPHO JOMOIHITH CBEICHUSIMHU U3 JIUTEPATYPHBIX HICTOUHUKOB Ma-
TepHuas, 3aKOHCIIEKTUPOBAHHBIA Ha JIeKUuAX. [Ipyn 3TOM Ha OCHOBE U3y4EHHUS PEKO-
MEHIOBAaHHOM JIMTEPATYyPHI 11€JI€CO00Pa3HO COCTABUTH KOHCIIEKT JIJIsi OCBOCHHUSI pa3-

JIEJI0OB YYEOHOM AUCITUTIIUHBI.

Texymas CPC IIpumepnas
TPYA0EMKOCTb, a4

Pabota ¢ JIeKIMOHHBIM MaTepuaoM, ¢ yueOHOH JuTeparypoit 5
Omneperxaromias camocTosiTeNbHast pabora (M3yuyeHHe HOBOTO Mare-

puaia 10 ero U3J10KEeHUS Ha 3aHATUSIX) 0
CaMocCTOsTEIbHOE U3YUEHHE Pa3/1€I0B TUCLUILINHBI 9
BrinonHenue JoMamHUX 3aJaHUN, JOMAIIHUX KOHTPOJIBHBIX padoT 8
[ToaroroBka k y1abopaTopHbIM padoTaM, K MPaKTHUYECKHUM U CEeMHU-

HapCKUM 3aHATHUIM 17
IToaroToBka K KOHTPOJIBHBIM paboOTaM, KOJUIOKBUYMaM 0
Brimonnnenne pacueTHo-Tpaduueckux padboT 10
BeinosnHeHne KypcoBoro nmpoeKkTa Wi KypcoBoil paboTsl 0
[Touck, u3ydyeHue U npe3eHTanus nHOopMaLUH 10 3alaHHOM Mpo-

Or1eMe, aHaIM3 HAy4HBIX MyONMKaIUi 110 3aJaHHOI Teme 5
Pabota Haj MEXIUCIUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TEME, BBIIIOJIHEHUE PACYETOB, COCTaB-

JICHUE CXEM U MOjeJiell, Ha OCHOBE COOPAHHBIX JaHHBIX 9
IToaroroBka k 3a4ety, AUPHEpPEeHIUPOBAHHOMY 3aUeTy, 3K3aMEHY 10
HUTOI'O CPC 73
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa
1 WNndpopmaruxa. Beenenue B Python [Tekcrt] : yue6. nocobue / [K. B. Kpunkun 60
[m mp.], 2020. -99 c.
2 On6oH, Kpuc. Mammnnoe o0yuenue ¢ ucnonb3zoBanuem Python. CoopHuk pe- 20

nentoB [Tekct] : [mep. ¢ anrn.] / K. Dn6on, 2020. -369 c.

JlononuuTenpHas uTeparypa

1 Bannep Ilnac, /[xeiik. Python niist cmosxHBIX 3a71a4 HayKa O TaHHBIX: ¥ MaIlTUH- 4
Hoe obyuenue [Texcr] / JIx. Bannep [1nac, 2020. -572, [1] c.

5.2 Tlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «H-

TEPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUIIJITMHBI

Ne n/m DJIeKTPOHHBIN ajpec

1 OcHOBBI MporpaMMUpOBaHUs Ha s3bIke Python [DnekTponHsIi pecypc] : yueOHOE moco-
oue / JI. M. 3narononbckuii. -Mocksa : JIMK Tlpecc, 2017. -284 c. -Internet access.https:
//ibooks.ru/

2 Python. Camoe HeoOxonumoe [DnexTpoHHbIN pecype] / H. IIpoxopeHok. -Cankr-Iletep-
oypr : BXB-Ilerepbypr, 2011. -416 c. -Internet access.https://ibooks.ru/

3 OCHOBBI IPOrpaMMUPOBAHHUS M aHaNM3a NaHHBIX Ha Python.https://teach-in.ru/course/py
thon-programming-and-data-analysis-basics/lecture

4 Python. Okcmnpecc-kypc. 3-e uzn. [Dnexkrponnsiii pecype| / Haomu Cenep. -Cankr-Ile-
tepOypr : [Tutep, 2019. -480 c.https://ibooks.ru/

5 Ocnosbl Data Science u Big Data. Python u Hayka o nanubix [DnekTpoHHBIH pecypc]

/ C. IsBu, M. ApHo, A. Moxamen. -Cankr-IlerepOypr : ITutep, 2017. -336 c. -Internet
access.https://ibooks.ru/

5.3 Aunpec caiita kypca

Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?1d=13467
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlnsa nucnmmnabl « AHanutrka Big Data (ocHoBbI Python)» nipeaycMoTpenbl

cienyromue GopMbl MPOMEKYTOUHOM aTTECTAI[MU: 3aYET C OLICHKOM.

3ader ¢ OLleHKOH

Onenka Onucanne
HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
MIPU OTBETE Ha KIIFOYEBBIC BOMPOCH TUCIUATIITUHBI
VYIOBIETBOPUTEIHHO CTyaeHT B LIEJIOM OBJAZEN KypCOM, HO HEKOTOPBIC paseibl

OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xopo1o CryneHT oBiaes KypcoM, HO B OTJIEIbHBIX BOIIPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu
OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-

OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a/1a4.
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OcobGeHHoCTH 1O0MyCKA

Jlomyck K 3a4eTy ¢ OLIEHKOM BKJIIOUaeT B ce0si: moceuieHue He menee 70% Jek-

IHUOHHBIX U ITPAKTHUYCCKUX SaHHTHﬁ, a TaK)ke BBIITOJIHEHHUE 6 IMPaKTHYCCKUX pa60T.

[IpomexyTouHas aTTecTausi IpOBOAUTCS B YCTHOU popme 1o Ouieram, B Ouiere 3

3aJaHHA.

6.2 OueHouYHbIC MAaTEePHUAJIbI VISl IPOBEICHUS TEKYILero KOHTPOJs U MpoMe-

JKYTOYHOM aTTecTAUMH 00yYAOLIUXCH 110 AMCHUIINHE

Bonpocs! k nudd.3auery

Ne n/m Onucanue

1 Wutepnperarop Python, ocHOBBI cuHTakcuca U 0OPMIICHHS TPOTPAMMHOTO KO/ia

2 bazossie Tumnbl qansbix. [IpuMeps! onepanuii Hax HUMH. [IpeoOpazoBaHue THUIIOB.

3 XpaHeHHE NEPEMEHHBIX JIaHHBIX B IaMSTH.

4 XpaHeHNe NEPEMEHHBIX JAHHBIX B IIaMSATH.

5 Uckmrouenns u ux o0Opadotka

6 OcHoBHbIE yIpaBisiole KOHCTPYKIMK B Python Ha 0CHOBE YCIOBHBIX ONEpaTropoB U
oneparopa rukia while

7 OcHoBHbIE ynpapJsitolue KoHcTpyKiun B Python Ha ocHoBe oneparopa nukia for

8 Hteparopsl u uTepaTUBHbIE OOBEKTHI

9 CrpokH, CIUCKU U KOPTEXHU

10 MHoxecTBa U Cl10Bapu

11 BoIpaxenus nis co3gaHus CIIMCKOB, MHOXKECTB U CJIOBapei

12 Oynkin B Python. Crioco06s! nepeada apryMeHTOB B QYHKIHIO. 3HAYCHHS apTyMEHTOB
10 YMOJIYAHHUIO.

13 Bnoxennsie ¢pyHKIIMN, 001aCTH BUAUMOCTH

14 AHOHMMHBIE QYHKLIUHU U QyHKIHOHAIBHOE IPOrPaMMHUPOBAHNE

15 ['enepatops! u reHepaTopHble PyHKLINUN

16 Monynu B Python. Betpoennsie mogynu. mmopr.

17 Monynu o pabore ¢ BeIIECTBEHHbIMU YMCIAMHU, T€HEPALMK CIIy4allHbIX YuCell, paboTe
¢ (aiinoBoii cucremoit

18 Mogyne numpy. Ha3znauenue, CTpyKTypsl JaHHBIX.

19 Co3znanue u 00paboTKa OTHOMEPHBIX MAaCCHBOB

20 Co3nanue n 06paboTKa JBYXMEPHBIX MACCHBOB

21 Monyns pandas. Coznanue cepuii U Tabmaui. OCHOBHbIE CBOWCTBA U METO/BI 0OBEKTOB
pandas.

22 Urenne nanubix DataFrame u3 ¢aiina. OcHOBHBIE CBOWCTBA M METO/IBI 00BbEKTOB pandas.

23 Bri6op monmuoxkectBa DataFrame nist 00paboTku, 1o6aBieHre CTPOK U CTOJIOLOB

24 [IpenBapurensHas o0pabdorka ganHbix DataFrame, ounicTka JaHHBIX.

15




25 [IpenBapurensHas o0padoTka nanHbIX DataFrame, pemenue npo0ieMbl OTCYTCTBYIOIINUX

JTAHHBIX.

26 Kareropuanbssslii Tun 1aHHbIxX. [IpeoOpazoBaHue YMCIOBBIX JaHHBIX B KAaTETOpHAaJIbHbIC.
BUHHUHT 1aHHBIX.

27 Omneparuu ¢ DataFrame B ctuite 6a3 JaHHBIX

28 Paznenenne gaHHBIX 110 rpyMIaM, FpyNIoBbIE ONEpallii U arperupoBaHUe Pe3ylIbTaToB

29 Monyns pandas. Beibop nonmuoxxectBa DataFrame s o6paboTku.

30 Monyns mathplotlib. Cozganue nuarpamm u rpadukoB Ha OCHOBE JAAHHBIX OOBEKTOB
pandas.

®opma OusteTa
MunucTepcTBO HayKu U Bbiciiero oopa3zoBanusi Poccuiickoit @enepanuu
OI'AOY BO «Cankrt-IlerepOyprckuii rocyqapCTBEHHBIN 3JICKTPOTEXHUUECKHI

yHuBepcutet «JIDTW» umenu B.M. Yabsanosa (Jlenuna)»

BUWIET JJA IN®OOEPEHIIUPOBAHHOI'O 3AYETA Ne 1
Huciuiuinna Anaautuka Big Data (ocnoBbl Python) I'®

1. bazoBsie TuNBI AaHHBIX. [[pumepsl onepanuii Haa HUMU. [IpeobpazoBanue

TUIIOB”’.

[IpounTaiite qaHHBIE C KJIaBUATyphl. BoimonuuTe npeodpazoBanue. BeiBenure

pe3yNbTaT Ha SKPaH.
2. OCHOBHBIE YIIPABIISIIONINE KOHCTPYKIUK B Python.

[IpounTaiiTe HEKOTOPBIE JAHHBIE C KJIIABUATYPbI. MICIONIB3ys yCIOBHBIN Orepa-
TOP WJIW LIUKJIbI BBITIOJHUTE MPOBEPKY YCIOBUS WU MpeoOpa3oBaHUE JaHHBIX. Bbi-

BEJIUTE pE3yJIbTaT Ha DKPaH.
3. Moayns numpy.

[IpounTaiiTe ¢ KiIaBUaTypsl JaHHbIE. Mcnonb3ys 3TH NaHHBIE, CTEHEPUPYUTE

MAaCCHBBI 110 33/IJaHHOMY MPaBUITY.

YTBEPX/IAIO
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3aBenyromuii kageapoi JI.B. IllapaxuHa

MuHuCcTepCTBO HAyKH M BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
OI'AOY BO «Cankr-IleTepOyprckuii rocynapCTBEHHBIN 3JIEKTPOTEXHUUECKUN

yHuBepcutet «JIDTW» umenu B.M. Yabsnosa (Jlenuna)»

BWIET JJIAA JU®P®EPEHIIUPOBAHHOI'O 3AYETA Ne 2
HNucunrmuinHa Anasautuka Big Data (ocaoBbl Python) ['®
1. OcHOBHBIE yIpaBistolIne KOHCTpYKIMU B Python.

[IpounTaiiTe HEKOTOPBIE JAHHBIE C KJIIABUATYPBI. MICIIONB3ys yCIOBHBIN OIepa-
TOP WJIM IIUKJIbI BBITIOJIHUTE MPOBEPKY YCIOBUS WK NpeoOpa3oBaHuE JaHHBIX. BbI-

BEJIUTE PE3yJIbTaT Ha DKPaH.

2. ®ynkuuu B Python. I[Tepenada aprymeHTOB B PyHKIMIO. 3HAYEHUS apTyMEH-

TOB 10 yMouanuto. Moaynu B Python. Berpoennsie mogynu. UMnopt mopgysneil.

NmnoprupyiTe 3a1aHHBIA yCIOBUEM MOZYJb. BBI30BUTE ONPENECIECHHBIE ME-

To/bl. BhIBEIMTE HA SKpaH pe3ynbTaT paboThl METOIO0B MOJTYJIS.

3. Moayns pandas. UteHue MaHHBIX W MOJy4YeHHE MH(OpMAIUU O JaHHBIX.

IIpeo6pazoBanue nanueix. Momaynbs Matplotlib. OcHOBHBIE THITBI TPahHKOB.

[IpounTaiite 3aaHHbIl HAOOp JaHHBIX. BbIBenuTe Ha 3KpaH MH(OOpMAIUIO,
CKOJIBKO CTPOK, CKOJIBKO CTOJI00OB, HANMEHOBAHUS CTOJIOIOB, €CTh JIU OBTOPSIFOLIH-

€CA CTPOKH U CTOJ'I6I_[BI, CCThb JIM IPONYIICHHLIC 3HAYCHHA B Ha60pe JaHHBIX U T.A.

YTBEPXJIAIO
3aBenyromuii kageapoi JL.B. lllapaxuna
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MuHucTepCcTBO HAayKH U BbIcIIero oopa3zoBanus Poccuiickoit @enepanuu
®T'AOY BO «Cankr-IletepOyprckuit rocynapcTBEHHBIN 2IEKTPOTEXHUYECKHIMA

yHuBepcuteT «JIDTW» umenu B.W. Yabsnosa (JleHuHa)»

BUWIET JJA INPPEPEHLHIUPOBAHHOI'O 3AYETA Ne 3
Hucuunnuna Ananutuka Big Data (ocaoBbl Python) I'®

1. bazoBbie Tunbl nanubixX. [Ipumeps! onepanuii Hag HuMu. [IpeoGpazoBanue

TUTIOB”.

[IpounTaiite ¢ knaBuarypsl gaHHble. [IpuBeauTe B TpeOyeMblid MO YCIOBUIO

TUIl. BbIlIONIHEHNE HEKOTOPBIE onepaluu. BeiBequTe pe3yaprar Ha SKpaH.
2. OcHOBHBIE yIpaBIIstoNIre KOHCTpyKiuu B Python.

[IpounTanTe HEKOTOPBIE TAaHHBIE C KJIIABUATYPHI. MICIIOnb3yst yCIIOBHBIN oniepa-
TOP WM IIUKJIBI BBITIOJHUTE MPOBEPKY YCIOBUS WU MpeoOpa3oBaHue JaHHBIX. Bbi-

BEJUTE PE3yJIbTaT Ha DKPaH.

3. Moaynb pandas. UreHue NaHHBIX W MOJy4YeHHE MH(POpMALUU O JaHHBIX.

[IpeoOpa3zoBanue nanubix. Moayns Matplotlib. OcHOBHBIE THITBI TPaUKOB.

[Ipounraiite 3ananHbIil HAOOP JAaHHBIX. BRIMOIHUTE HECIOXKHOE MPeodpazo-

BaHHC Ha60pa AAaHHBIX U BbIBCAUTC HA SKpPAaH PC3YyJIbTAT.

YTBEPX/IAIO

3aBeayromuii kKadeapoit JI.B. IllapaxuHa

MuHucTepcTBO HayKH M BhIciIero oopa3zoBanus Poccuiickoit deneparuu
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OI'AOY BO «Cankr-IleTepOyprckuii rocynapCTBEHHBIN 3JEKTPOTEXHUUECKUN

yHuBepcutet «JIDTW» umenu B.M. Yabsnosa (Jlenuna)»

BWIET JJIAA JU®O®EPEHIIMPOBAHHOI'O 3AYETA Ne 4
HMucunruinaa Anasautuka Big Data (ocaoBbl Python) ['®
1. OcHOBHBIE yIpaBistone KOHCTpYKuU B Python.

[IpounTaiiTe HEKOTOPBIE JaHHBIE C KJIIABUATYPBI. MICIIOIB3ys yCIOBHBIN OIepa-
TOP WJIM IIUKJIbI BBITIOJIHUTE MPOBEPKY YCIOBUS WK NpeoOpa3oBaHuE JaHHBIX. BbI-

BEJIUTE PE3yJIbTaT Ha DKPaH.

2. ®yukuuu B Python. I[Tepenada aprymeHTOB B PyHKIMIO. 3HAYEHUS apTyMEH-

TOB 110 ymosruanuto. Moaynu B Python. Berpoennsie monynu. IMmiopT Mmoyiiei.

Peanuzyiite Qpynkuuio solve(), koTopas NpUHUMAET HEKOTOPOE YHUCIO BXOI-
HBIX apIryMEHTOB, YaCTh UX HUX UMEET 3HAUYCHHUs MO yModaHnio. OyHKIus BBINOI-

HACT HCKOTOPOC Hp606p830BaHI/IC H BO3BpamacT pe3yJbTar.

3. Moayns pandas. UreHue NaHHBIX W MOJydYeHHE MH(OpMALUU O JaHHBIX.

[IpeobpazoBanue ganubsix. Moayns Matplotlib. OcHoBHBIE THIIBI TpaUKOB.

[IpounTaiiTe 3a1aHHBIN HAOOP MaHHBIX. BBIMOIHUTE MOCTPOCHUE 3aJaHHBIX

rpaduKoB.

YTBEPXJIAIO

3aBenyromuii kadeapoit JL.B. lllapaxuna

MunucTtepcTBO HayKu U Bbiciiero oopaszoBanusi Poccuiickoit @enepanuu
OI'AOY BO «Cankrt-IlerepOyprckuii rocyqapCTBEHHBIN 3JICKTPOTEXHUUECKHI

yHuBepcutet «JIDTWU» umenu B.M. Yabsanosa (JlenHuna)»
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BUWJIET JJA INPPEPEHLHUPOBAHHOI'O 3AYETA Ne 5
Hucuunnuna Ananautuka Big Data (ocaoBbl Python) I'®

1. bazoBble Tumbl JaHHBIX. [IpuMepsl onepanuii Hax HUMH. [IpeoOpa3zoBanme

TUTIOB”.

HquHTaﬁTe JAaHHBIC C KJIIaBUATYPBhI. Brimonnure Hpeo6pasoBaHHe. BLIBGI[I/ITG

pe3yabTar Ha 3KpaH.
2. OcHOBHBIE yIpaBIIsIoNIKe KOHCTpyKuuu B Python.

[IpounTanTe HEKOTOPBIE TAaHHBIE C KJIABUATYPHI. ICIIOnb3ys yCcII0BHBIM oniepa-
TOP WM LIUKJIBI BBITIOJHUTE MPOBEPKY YCIOBUS WU MpeoOpa3oBaHue JaHHBIX. Bbi-

BEJUTE PE3yJIbTaT Ha DKPaH.

3. Moaynb pandas. UreHue NaHHBIX W MOJy4YE€HHE MH(POpMALUU O JAHHBIX.

[IpeoGpazoBanue nanubix. Moayns Matplotlib. OcHOBHBIE THIIBI TPa(UKOB.

[IpounTaiite 3ananHbIii HAOOP JAaHHBIX. BRIMOIHUTE HECIOXKHOE MPeodpaso-

BaHUE Ha0Opa aHHBIX U BBIBEAUTE HA DKPaH Pe3ysbTar.

YTBEPX/IAIO

3aBeayromuii kadeapoit JI.B. IllapaxuHa

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTENIHHBIX MaTepHUaIoB JJ1s TPOBEPKH CHop-
MUPOBAHHOCTH KOMIIETEHIIMU (MHAMKATOpA KOMIIETCHIIMU) Pa3MEICH B 3aKPBHITOU

YacTH IO aJIpecy, YKa3aHHOMY B II. 5.3

20



6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

1 BBenenue B mporpaMmMupoBaHue Ha si3bike Python

2 [Tpaktuueckas pabota
3 ba3oBble kKOHCTpYKIMU s13bIka Python

4

5 [TpakTuueckas pabota
6 Pabota ¢ mopynsimu (6ubamotexkamu) Python

7 [TpakTuueckas pabota
8 O06paboTka MHOTOMEpHBIX MacCUBOB (OnbIroTeka Numpy)

9

[TpakTrueckas padota

— | —
|l )

Pabota ¢ Tabnuiamu ¢ pa3HOPOAHBIMH JTaHHBIMU (OHOIHOTEKA

12 Pandas)

13

14 [TpakTryeckas padora
15 Busyanuzanus JaHHBIX C  HCIOJIb30BaHUEM OUOIHMOTEKU

16 Matplotlib [IpakTueckas pabora

6.4 MeToanka TeKymero KOHTpoJIf

MeTtoauka TEKYIIECIr0 KOHTPOJIA HA JICKITHOHHBIX 3aHATUAX

Tekymuii KOHTPOJIb BKIIIOYAET B c€0s KOHTPOJIb MoceriaeMoct (He meree 70

% 3aHATHI), IO pe3yJbTaTaM KOTOPOTro CTYICHT MoJiyyaeT Jonyck Ha aud@. 3ader.

MeTtoauka TEKYHIECIr0 KOHTPOJA HA MPAKTHYCCKHX paﬁoTax

Texyiinii KOHTPOJb BKJIIOYAET B C€OsI KOHTPOJIb MOcemaeMocTH (He meHee 70

% 3aHsATHI), @ TAK)KE BBITIOJIHEHUE, OPOpPMIICHUE OTUETA U 3aIIUTY 6 MPaKTUIECKUX

paboT, o pe3yabTaTaM KOTOPOM CTYACHT MoJy4daeT J0myckK Ha Audd. 3aderT.

Brinonnenue 6 mpakTuueckux padoT OIEHUBACTCS MO CIEAYIOIIUM KPUTEPH-

M
* BOBpeMs caHHoe 3ananue 0-5
* TIOJTHOTA ¥ KOPPEKTHOCTH BHIMOHEHUS 3aaanus 0-5

e KayecTBO 3aluThl 3aganusa 0-5

Cpennuii 0amn 3a IpakTHUECKYI0 paboTy = (Oayyibl 32 BOBPEMs CAAHHOE 3a/laHue
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+ 0asuibl 3a MOJHOTY U KOPPEKTHOCTH BBIMOJIHEHUS 3aJaHusl + 0asuibl 32 KaueCTBO

3alUThI 3a/1aHus ) / 3.
MakcuMalibHOE KOJIMYECTBO 0aslIoB 3a 1 mpakTU4ecKoe 3ajaHue - 5.
MakcumanbHOe KoiaudecTBO 6amtoB 30 (6 mpakTHYeCKuX padbor).

s momycka Ha nudd. 3a4eT CTyAeHTYy HeoOXoauMo Ha0paTh HE MeHee 18 OaioB

3a PAKTUYECKUE 3aJaHus.
MeToauka TeKyIero KOHTpPOJIs CaMOCTOATEIbHON padoThI CTYAEHTOB.

KoHTpOap caMOCTOATENBHOM padOTHI CTYAEHTOB OCYIIECTBISAETCS HA JIEKIIH-

OHHBIX U IPAKTUYCCKUX 3aHATHUAX CTYICHTOB 110 MCTOAWKAM, OIIMCAHHBIM BbILIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonmdaecTBo  mocagouHbIX
MECT B COOTBETCTBUU C
KOHTHHIeHTOM.  Pabouee
MECTO npernoaBare’s,
HOYTOYK, MTPOEKTOP, IKpPaH,
MapKepHasi I0CKa.

1) Windows 7 u
BBILIE WJIM JIHC-
TpubyTHB Linux

(Astra Linux,
ALT Linux,
ROSA Linux);

2) Microsoft
Office 2007
M BBIIIE WIH
LibreOffice 7.3.1
1 BBIIIIE.

IIpakTuyeckue 3aHs-
TUA

Aynurtopus

KonnyecTBO MOCamIO4YHBIX
MECT B COOTBETCTBHH C
KOHTUHIEHTOM.  PaOouee
MECTO MpemnoaBaTes,
HOYTOYK, TIPOEKTOP, SKpaH,
MapKepHasi 10CKa.

1) Windows 7 u
BBIIIIE WM JIHC-
TpubyTHB Linux
(Astra Linux,
ALT Linux,
ROSA Linux);

2) Microsoft
Office 2007
U BBIIIC WU
LibreOffice 7.3.1
U BBIIIIE.
3)Anaconda
Python 2021.05
U BBIIIIE

CamocrosiTenbHas pa-
oora

[Tomemienue s ca-
MOCTOSATEILHON pabo-
Ta

OcHaIlleHO KOMIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO
nojkiroueHus k cetu «Wu-
TEpHET» U obecrnedeHneM
JOoCTyna B DJIEKTPOH-
HYIO0 MH(POPMALIMOHHO-
0o0pa3oBareibHyI0  Cpeay
VHUBEPCUTETA.

1) Windows XP
U BBILIIE;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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