denepanbHOE TOCYIAPCTBEHHOE 00pa30BaTeIbHOE OI0KETHOE
YUPEKIACHUE BBICIIIETO 00Opa30BaHHUS

«DunancoBbiil yHuBepcuteT npu [pasurenncrBe Poccuiickon dexepaummn»

Omcknii puanan OUHYHHMBEPCUTETA

Kadenpa «EcrecTBeHHO-HAYy4YHbIe 1 TYMAHUTAPHbIE THCHUILIMHbD)

YTBEPX/AIO

Hupexrop Omckoro punuana

' /(/X”\(w\/j[ duHyHUBEpCUTETA
[Q / O.P. OHuenko
«23» nronsa 2026 r.

[Tamuc B.A.

HNPOI'PAMMUPOBAHUE U AHAJIN3 JAHHbBIX
C IIOMOIbIO PYTHON

Pabouas mporpamMmmMa AUCITUIUTHHBI
JUTSL CTYICHTOB, OOYYAFOIITMXCSI TTO HAMMPABJICHUIO MTOATOTOBKH
38.03.02 - Menemxment, OIl "®unancoBwiii MeHeKMEHT", [Ipoduis: "OHUHAHCOBBIH
MEHEKMEHT"

Pexomenoosano Yuenvim coeemom Omckoeo gpunuana Qunynusepcumema
(npomokon om «23» utons 2026 2. Ne34)

O0obpeno kaghedpoii « Ecmecmeenno-nayunvie u 2yMaHumapHvle OUCYUNIUHbBLY
(npomoxon om «29» anpens 2026 2. Ned)

Owmck 2026



Pabouyro mporpamMmy IUCHMILUIMHBI pa3padoTa:
KaHJW/1aT ICUXO0JIOrHYecKux Hayk, noueHT [llamuc B.A.

IIporpamMupoBaHre M aHAJM3 JaHHBIX ¢ mnoMombio Python. PaGouas
nporpaMma JUCHUIUIMHBL JUJIE CTYACHTOB, OOYYaroOmIMXCs MO HaIpaBICHUIO
38.03.02 - Menemxment, OIl "Ounancoswii wmenemxmeHT", I[Ipoduis:
"®uHaHCOBBIT MeHeMKMEHT — Owmck: Owmckuii ¢dunman DOUHYHUBEPCUTETA,
kadenpa «EcTrecTBeHHO-HAYUHBIEC M TYMaHUTapHbIC AUCUUILIHHBDY, 2026. — 32 c.

© Owmckuii ¢unuan OUHAHCOBOrO YHUBEpPCUTETA

npu IlpaBurenscrBe Poccuiickoii ®Denepanuu,

2026



COJAEPKAHHUE

HanMmenoBaHue TUCIAILINHBI

[lepeueHb MIaHUPYEMBIX PE3YIHTATOB OOYUCHUS IO TUCIUILIMHE C
yKa3aHUEM UHJIMKATOPOB UX JIOCTIKCHUS U TJIAHUPYEMBIX PE3yJIbTaTOB
oOyueHus

MecTo TUCIUIIIMHBI B CTPYKTYPE 00pa3oBaTeIbHOM MPOrpaMMBbl
O0BbeM AUCIUIIITUHBI (MOJYJIs) B 3aYETHBIX €IMHUIIAX U B aKaIEMUYECKUX
gacax ¢ BbIJIeJIeHHEeM 00beMa ayIUTOPHOM (JIEKITMU, CEMUHAPHI) U
CaMOCTOSITeILHOM pabOThI 00YJarOITUXCS

Conepkanue JUCHUIUIUHBI, CTPYKTYPUPOBAaHHOE IO TeMaM (pazeam)
JTVCHUIUIMHBI ¢ YKa3aHUEeM UX 00beMOB (B aKaJIeMHUYECKUX Yacax) 1
BUJIOB YUCOHBIX 3aHATUI

5.1. Conepxanue AUCIUTUTMHBI

5.2. YueOHO-TeMaTHYECKUH TIJ1aH

5.3. Conepxanue CEeMHUHAPOB, MPAKTHICCKUX 3aHITHHA

ITepeuenp yueOHO-METOINYECKOTO 00ECTIEUEHNS ISl CAMOCTOSITEIbHON

paboThI 00YYAIOIIHMXCS 110 TUCIUILINHE

6.1. Ilepeuenb BOMpOCOB, OTBOIUMBIX HAa CAMOCTOSITEIILHOE OCBOCHUE

JTUCIUTUTNHBL, OPMBI BHEAYUTOPHON CAMOCTOSITEIbHON paOOTHI

6.2. [lepedenp BOpPOCOB, 3aAaHUIA, TEM JJISl IOATOTOBKH K TEKYIIEMY

KOHTPOJTIO (COTJIacHO TadJuIie 2)
®doH OLIEHOYHBIX CPEACTB IS IIPOBEACHHS IIPOMEKYTOUHOMN aTTECTAI[HH
00y4arOIUXCs 10 TUCIUILIHHE

7.1. TlepeueHbp KOMMETEHIMH, (GOPMHUPYEMBIX B  TMPOIECCE OCBOCHUS
JUCIUTITUHBI

7.2. TToxa3areny ¥ KpUTESPUHU OLICHUBAHMS KOMIIETECHITAN
7.3. TunoBble KOHTPOJIbHBIC 33/IaHKS U MHBIE MaTEepHUasIbl, HEOOXOIUMbIC

JUISL OLIEHKY MHJUKATOPOB JOCTUKEHHS KOMIIETCHIIMWA, YMEHUN U 3HAHUU

10

12

12

14

18

18
19

23



10.
11.

12.

7.4. MeTtonuueckue MaTepuaibl, ONPEISTSIONINE MPOLEYPY OLICHUBAHUS
3HAHWUU, YMEHUH, BIAJCHAN

[lepeueHb OCHOBHOM 1 JOTOJHUTEILHON yUeOHON JTUTEPaTypPHI,
HEO0OXOIMMOM IS OCBOCHHSI JUCIIATLTAHBI

[Tepedens pecypcoB HHGOOPMAITMOHHO-TEICKOMMYHUKAITMOHHOM CETH
«MHTEpHETY», HEOOXOAMMBIX JIJISI OCBOCHUS TUCIIATIITNHBI

MeTonnueckue ykazaHus 1 00y4JaromuXxcs 0 OCBOCHUIO TUCITUTUIAHBI
[lepeuenb HHPOPMAIIMOHHBIX TEXHOJOTHUM, UCIIOIB3YEMBIX TIPU
OCYIIECTBJICHUHN 00pa30BaTEIBHOIO MPoliecca Mo AUCIUILUIUHE, BKITIOYast
nepedyeHb HEOOXOIUMOTO IPOrPAMMHOTO 0OECIICUEHUS U
MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Onucanue MaTepUaIbHO-TEXHUUECKOHN 0a3bl, HEOOXOAMMOM ISt

OCYUIECTBJIEHUS 00pa30BaTEILHOIO POLIECCa MO AUCHUTIIIMHE

28

28

29

30

31

32



1. HamMeHoBaHue JUCIUILINHEI
HaumenoBanne nucuuruimabl — «lIporpaMMupoBaHre W aHaIW3 AaHHBIX C

nomotibio Pythony

2. IlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JUCHUILINHE €
yKa3aHHeM HHAUKATOPOB MX J0CTHKEHHSA U IVIAHMPYEMbIX Pe3yJ1bTATOB
00y4eHust

B coBokymHOCTM ¢ JApyrMMHM JUCHUIUIMHAMUA 4acTH, (QopMupyemon
ydyaCTHUKaMH  oOpa3oBaTeNbHBIX  OTHOLIEHUHM, 00pa30BaTEJbHOIO  CTaHJapTa
@unyHuBepcurera aucuuimmHa «lIporpammupoBaHne W aHaNMWM3  JAAHHBIX C
nomompo Python» obecneunBaeT MHCTpyMeHTapuil (HOPMHUPOBAHUS CIIETYIOIIUX

HpO(beCCI/IOHaJIbHBIX KOMHGTGHI_[I/Iﬁ 6a1<aﬂaBpa:

Kon HaumeHnoBanue NunukaTopsl Pesynbrarer 00yueHust (yMeHHs 1
KoMIIe- KOMITETeHLIUI JOCTHKEHHS 3HaHUS), COOTHECEHHBIE C
TEHLIAN KOMIIETCHIINU KOMTETEHIUAMHU/ THIUKATOPAMHI
JIOCTHKEHHUS KOMIIETEHLIUU
I[NIKH -2 | CnocobHocTth 1. Jlemonctpupyer | 3HaTh: (yHIAMEHTAIbHBIE  IMMOHSITHS
MIPUMEHSTH 3HAHUS MaTEMaTHYECKOTO aHalln3a ISl PEIICHUs
MaTeMaTHYEeCKHe MATEMATHUCCKIX TIPUKJIATHBIX 3a/1a4
METOJBI s YMeTn: HCIIOIb30BaTh
METOJIOB, o
pemeHus MaTEeMaTHYECKUI anmapar JUlsl peleHHs
CTaHJAPTHBIX HPUMCHACMBIX B | npukiamHbIX 3a1a4.
npodecCHOHABHBI X MCHEIXKMEHTE.
3a1ad4,
2. Ilpumensier | 3HaTh:  (yHIAMEHTAJIbHBIE  TOHSATHS,
HMHTEPIPETUPOBATH
IOy 4eHHbIE MaTeMaTH4YeCKue HUJICHU U UHCTPYMCHTBI MATCMATUKH.
YMers: HCIIOJIb30BaTh
MaTeMaTHIECKUEe MCTOJIbI U MOJICJIN
MaTeMaTHUYeCKUE METOABl U MOJEIH IS
pE3yABTATHI JUTsl 0OOCHOBAHHUS
MIOCTAaHOBKH, PELICHHS M OOOCHOBaHMS
TIPUHATHS
p YIPaBIEHUYECKOTO PEIICHHs.
YIIPaBJICHYECKUX
peLIeHuH.
3. CogmepxaTensHO 3HaTh: (PyHIaMCHTAIbHBIC MOHATHS, UAEH,
MHTEPIIPETUPYET WHCTPYMEHTHI MaTEMaTHKH.
PEe3yIbTAThI, YMeTs: (opmMHpoBaTH
TMOJIYYCHHBIC ITPU MaTEMaTHICCKUE MOACIIN JJId PCAJIbHBIX
HCITOJIb30BaHUH NaHHBIX,
MaTeMaTHYeCKHX WHTEPIPETHPOBATD MOTy4YeHHbIe
MOJIEIIEH. Ppe3yIbTaThl B 3ajagax
MOACIIMPOBAHUA )4 OITMCaHUuA
YIPaBJICHYECKOH AEATEINBHOCTH.
TIKII-1 CriocoOHOCTB 1. TIpoBoaut 3HaTh TCHJICHIIMH U 3aKOHOMEPHOCTH
OLIEHMBATH TEHAECHIIUU HEOOXOMMBIE IS pa3BUTUSl BHEIIHEH M BHYTPEHHEH




u 3aKOHOMEPHOCTHU
pPa3BUTHS BHEIIHEH U
BHYTpPEHHEI
SKOHOMMYECKOM
Cpelbl, €€ BIUSIHHUE Ha
pe3yIbTaThl
XO3SHMCTBEHHOMN
JIeITEIIbHOCTH
OopraHu3alyu
TEKyLIeH
JIOJITOCPOYHON
MIEPCIICKTHUBE

perieHus
(hMHAHCOBBIX 33124
OpraHu3alyuu
WCCIIEIOBAHUSA
BHEIIHEN U
BHYTPEHHEU CpeJibl €
HCIIOJIb30BAaHUEM
COBPEMEHHBIX
WH(POPMAITUOHHBIX
TEXHOJIOTHIA.

2. O1LleHHUBACT U
MIPOTHOZHUPYET
3aKOHOMEPHOCTH
pa3BUTHUS BHEIIIHEH 1
BHYTPECHHEU

cpenpl Ou3Heca.

SKOHOMHUYECKON CPeIb

YMmerb MIPOBOJIUTH HEO00XOIUMBIC

WCCJICJIOBAHUS BHEIIHEH W BHYTpPCHHEH
cpenbl c

HCIOJIb30BaHUEM COBPEMEHHBIX

WHPOPMALUOHHBIX TEXHOJIOTHH.

3HaTh 3aKOHOMEPHOCTH pa3BHUTHSA
BHEIIHEW W BHYTPEHHEH cpebl On3Heca.
YMeTh OIleHUBaTh U MPOTHO3UPOBATH
3aKOHOMEPHOCTH PAa3BUTHs BHEIIHEH U

BHYTpPEHHEH cpenbl On3Heca.

3. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa30oBaTelbHOI NPOrpaMMbl

Hucnunnuna «[IporpammupoBanue W aHaU3 JAHHBIX C MoMoIIblo Pythony

ABJIAETCS DJEKTUBHOW JUCHUIUIMHOW wnukia npoduist, moxyias «IT Skillsy mno

HarnpaByieHuto0 ToAroToBku 38.03.02 «MenemxMeHnT» / « DUHAHCOBBINM MEHEIHKMEHT

(OakamaBpuar).

4. O0bem AUCIHHUIIJIMHBI B 3a4YC€THBIX € AMHUIIAX U B aKAJACMHUYCCKHUX HYacax C

Bbl/IeJICHHEM 00beMa ayAMTOPHOM (JIEKLMH, CECMHUHAPBI) M CAMOCTOATEIbHOM

padoThI o0yuaroummxcs (B ceMecTpe, B CECCUIO)

N3yuenne aucuumuimebl «lIporpaMMupoBaHue U aHaM3 JaHHBIX C [MOMOIIBIO

Python» mpemycmarpuBaeT uTeHUE JIEKIUH, MPOBEACHUE CEMHUHAPCKUX 3aHATUA U

CaMOCTOSITENIbHYIO pa0OTy CTYIEHTOB.

OO6mas Tpy10éMKOCTh TUCIMILUTMHBI COCTABIAET 3 3aUCTHBIC CIMHMIIBI.

Bun mpoMexxyTouHOM aTTecTauy — 3a4eT.

Bup yyeOHo# padoThI

Yacwel (ounas popma)

Bceero Cemectp
(B yacax u 3.e.) 7(B
gacax)
OO0mas TPyA10eMKOCTh ANCIATLITAHBI 108 (3 3.¢.) 108 (33.¢.)
KonrakTHasi padoTa - ay1MTOPHbIE 3aHATHSA 36 36
Jlexkimn 2 2
CemuHapbl 34 34
CamocrosiTesibHas padoTa 72 72




Bun Texyiero KoHTposis IIpoekrHas IIpoexTHas
pabota pabora

BI/II[ HpOMC)KYTO‘lHOﬁ aTrTcCTainuu 3a4CT 3a49CT

5. Conepxxanue JUCHUILIHHBI, CTPYKTYPHMPOBaHHOE M0 TeMaM (pa3jeiam)
AUCHMILIMHBI C YKa3aHUEM X 00beMOB (B aKa/leMU4eCKUX Yacax) U BHI0B
Y4eOHbIX 3aHATHI

5.1. Ilporpamma  JAUCHUIIMHBI
Tema 1. BBeienue B mporpaMmMupoBanue Ha si3bike Python
Hcrtopust coznanus, oONacTH NPUMEHEHMs, OTJIMYUTEIbHBIE TMPU3HAKU sI3bIKa
nporpammupoBanust  Python. Bepcum  s3pika  mporpammupoBanus — Python.
3HaKOMCTBO ¢ mporpammHbIM obOecrieduenneM Jupyter Notebook. Co3nganue HOBOTO
nokyMeHta Jupyter Notebook, Tumbl siueek, OCOOCHHOCTH HaIlMCAaHUS KoJa B
syeiikax. SI3pIk  pasmetkn  Markdown, Hamucanme ~GopMyn W NPHEMBI
opopmienusi pabor ¢ nomombio Markdown. OOnayHble CEpBUCHI, PEATU3YIOIINE
WHTEPaKTUBHYI0  BbluMciuTenbHylo cpeny IPython Notebook. 3aganue u
UCIIOJIb30BAaHUE TEPEMEHHBIX, apudmernyeckue omneparopbl. bubamoreku s3bika
Python, ux Bepcum u oOHoBIeHHe. buOnuoreka math. Tumbsl gaHHBIX W
ynpasisomue KoHCTpykuuu. Kosuteknmn. DyHKnun. ANTOpUTMBI U CTPYKTYpPBI
naHHbIX. O0paboTKa JaHHBIX B (hopMaTe 1aThl U BPEMEHH.
Tema 2. MeToabl BU3YaAIU3AIMHU JAHHBIX
bubnmuorexn Matplotlib u Seaborn. L[BeToBbie cxembl, Mapkepbl. OTOOpakeHHEe Ha
rpadvke HECKONBbKUX IMOKaszareneil. Pasmuunpie Buabl TpaduKOB, HCIOIB3YyEMbIX
JUISL  BU3Yyalu3allMk pe3yJbTaTOB aHajiu3a JaHHBIX: CToji0Yaras Jauarpamma,
THUCTOrpaMMa pacrpeesieHus MPU3HAKOB, JIMHEWHbIN rpaduK, TOUeUHas JuarpaMmma,
Ak ¢ ycaMu. OOBEKTHO-OPUEHTHPOBAHHBIA TIOAXOJ K CO3/JaHHI0 TpadHKOB.
OO6nacth mocTpoeHHs Tpaduka M CUCTEMA KOOPAMHAT Kak 00beKkThl. OCHOBHOU H
BCIIOMOTATENbHBIN TpaQUKH B OIHOW CHCTEME KOOPAMHAT, HECKOJIBKO TpaduKOB B
OJIHOM 00J1aCTH TTOCTPOCHHS.

Tema 3. O6padoTka U aHAIM3 TaHHBIX B (paiinax




CTpyKTypHupOBaHHBIE U HECTPYKTypHUpPOBaHHBIC AaHHBIC. Pabora c (aitnmamu, dreHue u
3aMKiCh JAaHHBIX B (haiymax, OMHAPHOE W TEKCTOBOE MPEACTABICHUE JTAHHBIX, FOHUKO/I.
OOpaboTka W aHanu3 JOKyMEHTOB Wi coobmenuit B ¢opmarax CSV, JSON. XML,
XLSX, HTML. bu6imoteku ansi oOpaOOTKM CTPYKTYPHPOBAHHBIX TaHHBIX: CSV, jSON,
ElementTree, xlwings.

Tema 4. OuncTKa JaHHBIX

[TonsiTUsE «BBIOpOCA» M «IIPOIyCKa». 3ajaya MOHUCKa BBIOPOCOB M IPOITYCKOB.
OOHapyXeHue BBIOPOCOB M MPOIYCKOB M METOIbI padoThl ¢ HUMHU. lIpunsaTue
pemieHuss 00 yJaJleHWM WIM 3aMEHE BBIOPOCOB U MPOMYCKOB. MeTobl
UCKIIIOYEHHUS W TOACTAHOBKM TMpU 00pabOTKE JIaHHBIX C BbIOpOCaMU U
npornyckamu. OOHapyKeHUE BBIOPOCOB C MOMOILNBIO pacyeTa 3HAYEHH CPEeIHEro,
MeIuaHbl M KBapTwie. VICkiatoueHMe Ha OCHOBAaHMM pacyeTa BbIOOPOUYHBIX
JIUCIIEPCUN U CPETHEKBAIPATUYHOIO OTKIIOHEHHUS.

Tema 5. PerpeccuoHHbIi anaau3 ¢ nomomsio Python

[TapHblii  perpecCHOHHBIA  aHanmu3. Pacyér  MareMaTu4eckoro  OXKUIAHWUS,
KOppENsUMA, KOBApHALIMHU, AUCHEpcUU. MeTon HamMeHbIIuX KBajapaToB. OleHka
Ka4eCTBA PETPECCHOHHOM MOIENU ¢ IOMOIIBI0 Kod(p(UIUeHTa neTepMUHAIMH R2,
MHuoxectBeHHas perpeccusa. l[IpoBepka 3HAYMMOCTM MOJENNM MHOXKECTBEHHOMN
perpeccuu M €€ napameTpoB. PerpeccMOHHbIE MOAENIH BPEMEHHOTO PpAnA.
PerpeccroHHbIN aHAW3 LIEHBI aKIUK U IPYTUX (PUHAHCOBO-IKOHOMUYECKUX JTaHHBIX
U3 OTKPBITHIX UICTOUHUKOB.

Tema 6. PaG6ora c HTML-cTpanunamu u Bed-cepBucamMmu

Azpik pazmetku HTML, ctpykrypa HTML-gokymenrta, teru, TaOnMIlbl, CTUIIH.
O6paboTka JaHHBIX BEO-CTpaHUIIBI C MOMOIILI0 OMOIMOTEeKH beautifulsoup. Be6-
3anpockl, mpotokon HTTP, meronst GET u POST. BrimonmHenune 3ampocoB k
BeO-cepBUCaM C MTOMOIILI0 OMOIMOTEKH requests.

Tema 7. TexHosioruu padoTbl ¢ 6a3aMHu JaHHBIX

CpaBHUTENbHBIN aHaIN3 U 00JIACTH MPUMEHEHUS PA3IUYHBIX TEXHOJIOTHNA XpaHEHUs
u 00paboTku maHHBIX. PaboTta C pensiMoHHBIMM 0a3aMy JaHHBIX Ha TMpPUMEpE
SQLite. OcHOBHbBIE MOHATUS U oOmpeiAeseHus B chepe paboOThl ¢ Oa3amMH JAHHBIX:

cXema, OTHOIIEHHUs, aTpuOyThl, KopTexu. Hopmanmzanus naHHbix. bubmmoreka
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SQLAIchemy:

GYHKIMOHANBHBIA |

00BEKTHO-OPUEHTUPOBAHHBIH

moaAXOdbI.

Breimmonaeane SQL-3ampocoB ¢ momormibio SQLAlchemy. 3anmpockl u moa3ampocsr K

0a3e [JaHHBIX.

arperatHsie ()yHKIIHH.

Coenunenne Tabmui. COpTUPOBKA U TPYNIHUPOBKA JaHHBIX,

Tema 8. Kinacebl 1 00beKTHO-OPHEHTHPOBAHHOE POrPAMMHUPOBaHME

Konrmermmmsa

06’I>CKTHO-OpI/IeHTI/IpOBaHHOFO

IPOrPaMMHUPOBAHUS

(OOI),

HacCJICa0BaHUC H HOJII/IMOP(I)H?)M. [lonsitue KJ1acca, 06’I)€KT8,, MCTOJd4a, anI/I6YTa.

Peaymzanust OOII Ha si3pike Python. Ompenenenue knacca, Metona u atpulOyTa.

Mertopn init, apryment self, moms3oBarensckue Meroapl. Oynkmms super() s

peain3ainun MCTOAO0B 0a3oBOro kiacca. HpOBepKa MMPpUHAAJICKHOCTHU 00BeKTa

KJIaccy.
5.2. Y4eOHO-TeMaTHYECKUH IJIAH
Ne | HammenoBanue Tpya0eMKOCTh B acax DopMmbI
W0 | pasgerna (Temsl) | Beero AynuropHas pabora Camocto TEKYIIErO
JUCIHUIIIMHBI 1acoB = @ ’IT‘;HI’H” KOHTPOJIA
® 2
- = | EBx| EE L PT0 YCIIEBAEMOCTH
a1 = 8 Q"E = = S
g = z 5% § 2 § OGuast
S |5 c S8 &5
S o LB
Qo o
= m =
1. | Tema l. Benenue CaMoCTOsITENILHBIE
B paloThI.
HpPOrpaMMUPOBAHKE | 14 6 2 4 4 8 VYuyacTtue B
Ha si3bike Python peIlICHUH 3aj1ay Ha
2. | Tema 2. Metoasl IIPAKTUYECKUX
BU3yaJIU3allun 14 4 4 4 10 3aHATUAX.
TAHHBIX CobecenoBaHus 110
3. | Tema 3. JIOMAIITHUM
O6paboTka u 3aJIaHUsIM.
aHaJIU3 JAHHBIX B 14 4 4 4 10
(haiinax
4, | Tema4. Ounctka
JTAHHBIX 14 4 4 4 10
5. | Temabh.
Perpeccuonnslii
AHATI3 C 12 4 4 4 8
momoineio Python
6. | Tema 6. Pabora c 14 4 4 4 10




Ne | HammeHnoBaHme TpynoemMKoCTh B yacax Dopmbl
y paszzaena (temsl) | Beero AynuropHas paboTa Camocro TEKYILETro
JIACIIUTIIMHBI HacoB = Mmoo ATCIIRHAA KOHTPOJIA
1 g 2 = 4 paboTta
= ~ 2 2wl £ E x YCIIEBaCMOCTHU
< = Q SRS
= 2 S 8% 2 > i OO6mmas
8 > = EZ 98¢
©) = Z S8 # &
S o = B
QO as}
= m =
HTML-
CTpaHULIaMU U BEO-
CepBHCAMHU
7. | Tema7.
TexHonornu 12 4 4 4 8
paboThI ¢ 6azamu
JTAHHBIX
8. | Tema 8. Kitaccel u
00BEKTHO-
OPMEHTUPOBAHHOE 14 6 5 5 8
MIPOrpaMMHUPOBAHHE
B nenom no 108 36 2 34 34 72 IIpoekTHas
NUCILIUIUINHE pabora
HUTOI'O B % 94%

5.3. Conep:kanue NPAKTHYECKUX H CEMUHAPCKUX 3aHSITHH
[IpakTHyeckue W CEMHUHAPCKUE 3aHITHS CIyXaT I yriayOJICHHOTO
M3Y4YEHUs] MaTepualia TUCHUIUIMHBI U TPUOOPETEHUS MPAKTUYECKUX HABBIKOB B
COOTBETCTBMM C €€ HemsiMu U 3agadyamMu. (CeMHHapCKue  3aHATHS
MpeAyCMaTPUBAIOT TPOBEICHUE IUCKYCCHH IO TeMaM 3aHATHS, OOCYXKJICHHS
npo0ieM B paMKax TeM B Majod rpynmne (pabora B Tpymie), MOArOTOBKY
JOKJIAJIOB,  COOOIIEHUM, MYJIbTUMEIMMHBIX  IPE3CHTAIMN,  BBIIOJIHCHUE

KOHTPOJIbHBIX PaldoT.

HaumenoBanue Ilepeyenb BONpoOCoB 1Jist ®opMbl IPOBEICHUA
TeM (pa3aesioB) 00Cy K/1eHNs HA CEMUHAPCKHUX, 3aHATHI
AUACHMILIHHBI NPAaKTHYECKUX 3aHATHAX,

peKoMeHyeMble HCTOYHUKH U3
pa3nesioB8,9 (ykasbiBaercsi pasjaes u
NMOPSAIKOBbIII HOMepP HCTOYHHKA)
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Tema 1.
Bgenenue B
MporpaMMHUpOBa
HHUE HasI3BbIKE

Python

Co3nmanue HOBOTO JoKyMeHTa Jupytet
Notebook, THIBI sg4eek, OCOOECHHOCTH
HaIMCaHUs KOJa B TYCHKaXx.

S3pik  pasmetkn Markdown, Hammcanwme
dopmyn u npuémsl opopmiIeHHS PadoT ¢
nomotnsio Markdown. O6aunbie cepBUCHI

pealn3yrolue MHTEPAKTUBHYIO
BBIYMCIIUTEIIbHYIO cpeny [Python
Notebook. 3amaHue © UCIOIH30BAHUE
MEePEMEHHBIX, apu(MeTHYECKUE

onepaTopsl. bubmmoreku si3pika Python, ux
Bepcun U oOHOBJeHHUEe. bubmmorexka math
Tuns JAHHBIX u YIPaBIISIONTHE
KOHCTpyKIMu.  Komnekiuu.  @yHKUMMA
ANTOPUTMBI ¥ CTPYKTYpHl  JaHHBIX
OOpaboTka AaHHBIX B Qopmare AaThl Y

Pemenue 3agau B
WHTEPaKTHBHOU popme,
KOJUIEKTHBHOE
00CyXICHHE peIIeHUi

BPEMEHU.
Pexomendyemvie ucmounuxu: 8: 1,2,3,4;9

Tema 2. Metoasl Paznnunrie BUBI rpadukos, Pemenue 3anay B

BU3yaJIM3alUU HCII0JIb3yEMBbIX JUIST BU3yaJIU3aI[iy MHTEPAKTUBHOH opme,

JIaHHBIX pPE3yNbTAaTOB aHAIM3a JAHHBIX: CTOJ0YaTas KOJUIEKTUBHOE

muarpaMma, THCTOTpaMMa pacIipe/eiCHHs
MPU3HAKOB, JHHEWHBIN TpaduK, ToUYeuHas
nmuarpamma, Sk ¢ ycamu. OOBEKTHOA
OPUEHTUPOBAHHBIM MOAXOJ] K CO3JIaHUI]
rpadukoB. O0JIACTh MOCTPOCHUS TpaduKa |
CUCTeMa  KOOpAMHAT  KaKk  OOBEKTHI
OCHOBHOH U BCIIOMOTaTENbHbIN rpapuKu B
OJIHOM CHCTeME KOOPAMHAT, HECKOJIbK(
rpauKOB B OJTHOM 00IaCTH MOCTPOCHHSI.
Pexomenoyemvie ucmounuxu: 8: 1,2,3,4;9

o0cyXJIeHUE pelleHH

Tema 3. O6paboTka
Y aHAJIU3 JTaHHBIX B
(haiinax

OOpaboTka M aHaIU3 JOKYMEHTOB WIIY
coobmenuit B ¢dopmarax CSV, JSON
XML, XLSX, HTML. bubauorexu s
00pabOTKH CTPYKTYPUPOBAHHBIX JIaHHBIX
csv, json, ElementTree, xlwings.

Pexomenoyemvie ucmounuxu: 8: 1,2,3,4;9

Pewmenne 3anau B
UHTEPaKTUBHOI popme,
KOJUIEKTUBHOE
o0cyXJIeHUE peleHHUH

Tema 4. OuncrTka
TTAHHBIX

MeTo/bl UCKITIOUEHHS] U MOJICTAHOBKHU TIPH
00paboTKe JaHHBIX C BbIOpOCaMH Y
nponyckamu. OOHapyXeHHEe BBIOPOCOB ¢
[OMOIIBIO pacyeTa 3HAYEHWH CpeIHero,
MenuaHbl U KBapTwied. VMckiodeHue Ha
OCHOBaHUH pacuera BBIOOPOYHBIX
UCIIEPCUM M CPEJHEKBaJIPaTUYHOI(
OTKJIOHCHU.

Pexomenoyemvie ucmounuxu: 8: 1,2,3,4;9

Pemenue 3amau B
UHTEPaKTUBHOH opme,
KOJUICKTUBHOE
00CyX/IeHUE PEelIeHHUH
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Tema 5.
Perpeccuonnsl
MaHaiInu3 ¢ IOMOIIBIO

Python

OreHKa Ka4yecTBa PErpeCCHOHHON MOJICIH
C MOMOIIIBI0 KodhpHIHeHTa TeTepMUHAINY
R2. MuoskecTBeHHas perpeccus. IIpoBepka
3HAYMMOCTH  MOJEIM  MHOECTBEHHOI]
perpeccuu u ee apamMeTpoB|
PerpeccroHHbBIE MOJICIIH BPEMEHHOIO PsIia,
PerpeccMOHHBIN aHaNM3 LIEHbl AKUHUU W
Npyrux  (MHAHCOBO-  YKOHOMMYECKHX
TTAHHBIX U3 OTKPHITHIXHCTOYHHKOB.
Pexomenoyemvie ucmounuxu: 8: 1,2,3,4;9

Pemenue 3anau B
WHTEPaKTUBHOU opme,
KOJIJICKTHBHOE
00CyXIeHHUE peIIeHUi

Tema 6. Pabora c
HTML- cTrpanuniamu u
BeO- cepBUcCaMu

OO6paboTka JMaHHBIX BEO-CTPAHHUIIBI
oMot 6ubmmoreku beautifulsoup. Beo6
3anpocsl, mpotokos HTTP, meroast GET #
POST. BeimonHeHue 3ampocoB K BeO-
cepBMCAaM C  TIOMOIIbIO  OHUOJIMOTEKH
requests.

Pexomenoyemvie ucmounuxu: 8: 1,2,3,4;9

Pemrenue 3amgau B
WHTEPAaKTUBHOU hopme,
KOJIJIEKTUBHOE
00CyXJIeHUE PEIICHUI

Tema 1.

Texuomoruu
paboTsI ¢ 6azamu
JTAaHHBIX

PaboTa ¢ pelsuuMOHHBIMU 0a3aMH JIaHHBIX
Ha npumepe SQLite. OCHOBHBIC TIOHSTHS U
onpeneneHus B cdepe paboTrel ¢ Oazamy
TTAaHHBIX: CXEMa, OTHONIICHHS, aTPUOYTHI,

KOPTEKH. Hopmanuzarus JIAHHBIX|
bubnmoreka SQLAIchemy:
(byHKIMOHATBHBIN u 00BEKTHO-

OPUEHTUPOBAHHBIN MOAXOAbl. BhInosHEeHNE
SQL-3anpocoB ¢ nmomompio SQLAlchemy|
3anpocbl W MOA3ampockl K 0as3e JaHHBIX]

Coenunenne Tabnuu. CopTHpoBKa ¥
rpyIIAPOBKA JTAHHBIX, arperaTHbIq
byHKIHU.

Pexomenoyemvie ucmounuxu: 8:1,2,3,4;9

Pemenne 3anay B
UHTEpPaKTUBHOH popMme,
KOJUIEKTUBHOE
o0cCyXJIeHUE peleHU

Tema 8.Kiaccer

Peanmzanuss OOIl Ha s3pike  Python.
Ornpenenenue Kjacca, MeToa U
aTpuOyTa.

Merox____init_ | apryMeHT self]
MOJIb30BaTeIbCKUE  MeToNbl.  DyHKIHS
super() asi peayin3aliid METOI0B 0a30BOTC
KJacca. [IpoBepka  mpHHAIIEKHOCTY

00BbEKTa KIIaccy.
Pexomenoyemvie ucmounuxu: 8: 1,2,3,4;9

Pemenue 3amau B
UHTEPaKTUBHOM opme,
KOJUICKTUBHOE
00CyX/IeHUE PELIeHUH
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6. [lepeuyeHb yueOHO-METOAMYECKOT0 O0ecTiedeH s 1Sl

CaMOCTOHTeﬂLHOﬁpaﬁOTbI oﬁyqamumxc;l o

AUCHHUIIJINHE

6.1. HepequL BOIIPOCOB, OTBOJAUMBLIX HA CAMOCTOATEJIBbHOC

OCBOCHUEIUCUUILIUHBI, POPMBI BHEAYAUTOPHOM

CaMOCTOAATEILHOM PadoThI

CamocrosTenbHas pa60Ta BKIIFOYACT TAKKC IMTOATOTOBKY K

CEMUHAPCKUM3aHATUAM, HanucaHue T3

HaunmenoBanue tem
(pa3enoB) MUCIUTUTHHBI

[Tepeuens BONPOCOB, OTBOIUMBIX Ha
CaMOCTOATEIIBHOE OCBOCHUE

@opMBI BHEAYAUTOPHOMN
CaMOCTOSITENIbHON paboThI

Tema 1. Beenenue B Hcropus CO3JaHu, obnactu | M3yuenue untepdetica u
MIPOrpaMMHUPOBAHUE HA SI3bIKE | IPUMEHEHHUS, OTIIMYUTEbHBIE | BO3MOXKHOCTEH FOmuTep
Python MIPU3HAKU s3bIKa | HOYTOyK. Hammcanue
nporpammupoBanust Python. Bepcun | matemarndaeckux
s3plka MporpamMmupoBaHus Python. |popmyn Ha s3bIKe
3HaKOMCTBO c nporpaMmmMHbIM [MapkaayH.
obecrieuennem Jupyter Notebook. paboTa C 3EeKTPOHHBIMHU
HMCTOYHUKAMU
Tema 2. Mertobt bubmorexu Matplotlib u Seaborn. paboTa ¢ JMTEpaTypou;

BU3yaJIN3al[MU TAHHBIX

L{BeTOBBIE CXEMBI, MAPKEPBHI.
OTto0pakeHue Ha rpaguke
HECKOJIBKHMX TOKa3aTeJei

pabota ¢ 3JIEKTPOHHBIMU
MCTOYHHKAMU; pa3paboTKa
JITOPUTMOB M IPOTPaMM

Tema 3. O6paboTka u aHANIU3
JTaHHBIX B Qaiinax

CTpyKTypupOBaHHbIE U
HECTPYKTYpUPOBaHHbIE JIAHHBIE.
Pabota ¢ ¢aiinamu, yTeHUe U 3aMUCh
JaHHBIX B (aiinax, OuHapHOE U
TEKCTOBOE TMPEJICTABIICHHE IaHHBIX,
FOHUKO/I.

pabota ¢ JUTepaTypoii;
paboTa ¢ DSIEKTPOHHBIMU
HMCTOYHHMKAMU; pa3paboTka
QITOPUTMOB H MPOTPAMM

Tema 4. Ounctka JaHHBIX

IToHATHS «BBIOPOCA» M «IIPOITYCKAY.
3ajaya  moMcKa  BBIODOCOB M
MIPOITYCKOB. OOHapyxeHue
BBIOPOCOB M TIPOITYCKOB M METOJIBI
paborel ¢ HumH.  [Ipunsarue
pelieHus 00 yaneHuu Win

3aMEHE BBIOPOCOB U IPOITYCKOB.

pabota cC JMTEpaTypoOH;
paboTa ¢ D3JIEKTPOHHBIMHU
UCTOUYHUKAMH; pa3paboTka
aJrOPUTMOB U IIPOTrPaMM

Tema 5.  PerpeccroHHbIi
aHanu3 ¢ nomoribio Python

[TapHBIi1 perpecCHOHHBIA  aHAIM3.
Pacuér MaTEMaTHYE€CKOI O
OXKHTAHUS, KOpPEJISLINH,
KOBapualmu, aucrepcud. Meron

HaNMMCHBIINX KBAaJAPATOB.

pabota C JUTEpaTypOi;
pabota C SIEKTPOHHBIMH
HWCTOYHUKAMH, pa3padoTKa
ITOPUTMOB U IPOTPaMM

Tema 6. Pabora c HTML-
CTpaHHUIIaMH U BeO-CepBUCAMHU

SA3bik pasmerkn HTML, crpykrypa
HTML-nokymenTa, Teru, TaOIUIbI,
CTHJIN.

pabota C JaMTEpaTypoi;
paboTta ¢ 3JIEKTPOHHBIMU
UCTOYHUKAMU; pa3paboTKa
aJICOPUTMOB U IIPOTrpaMM
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Tema 7. Texnonoruu padoTsl ¢ | CpaBHUTEIBHBIN aHAIW3 U oOyiacTu | paboTa ¢  JUTEpaTypoi;

0azamMu TaHHBIX MIPUMEHECHHS pa3nuyHbIX | paboTa ¢ 3JICKTPOHHBIMU
TEXHOJIOTUI XpaHeHHsI U 00padOTKM | UCTOYHHKAMHM; pa3paboTKa
JTAHHBIX. QITOPUTMOB ¥ IIPOTPAMM
Tema 8. Knaccel u o0bekTHO- | KoHuemnus 00BEKTHO- | paboTa C JIMTEPATypOU;
OpPUCHTUPOBAHHOE OPUEHTHUPOBAHHOTO pabota ¢ DIEKTPOHHBIMHU
pOrpaMMHPOBAHHE MIPOTrPaMMHPOBAHHUSI (OOII), | ucrounnkamu, paspaboTka

HACIIE/IOBAaHUE W TOIMMOP(U3M. | aNITOPUTMOB U IIPOTPaAMM
[TonsiTue knacca, 00bEeKTa, METOA,

aTpulyTa.

6.2. [lepeyenr BOMPOCOB, 3aJaHMii, TeM /Jsi TOATOTOBKHM K TeKYyIIeMYy
KOHTPOJIIO(COTJIACHO Taduile 2)

Jlnsi  BBIMOJTHEHUST TPOEKTHOW  pabOThl  HEOOXOAUMO  IOBTOPHUTH
MaTepuayibl JEKIUA W CeMUHApOB. Pe3ynpTaT MpOEKTHOW padoThl JOKEH B
COTJIACOBAHHBIE CPOKU OBITh MEpeJaH MPEnojaBaTelio B AJIEKTPOHHOU (dopme.
[lepen permeHneMoOs3aTENBHO JOKHO OBITH PA3MEIIEHO YCIOBHE 3aJa4H.

TekcThl JEeKUMi, 3aJaHusi Ha CaMOCTOSATENbHYIO padoTy, NpUMEPHI
pEIICHUS TUIIOBBIX 33/1a4, & TAK)XKE BCIIOMOTaTEJIbHBIE MATEPUAIIBI HAXOAATCS HA
MPEIO/IaBaTEIbCKOM JINCKE, TOCTYITHOM CTYAEHTAM.

Jnsg mpoBeneHUs TECTUPOBAHMS MCIIOJIB3YETCA KOMIUIEKC TECTOBBIX
3alaHui, pa3pabOTaHHBIX ISl KaxAou Tembl. Pe3ynbTaThl TeCTHpPOBaHUS,
YCTHBIX OIMPOCOB, KOHTPOJBHBIX pPabOT U T.JA. (PUKCUPYIOTCS B BEIOMOCTAX
MpenoAaBarelisi, KOTOpPhIE HaXOIATCS Ha NpenoJaBaTeabCcKoMm aucke. [ns
KaXJIOM TeMbl pa3paboTaHbl JOMOJHUTENIBHBIC 3a/1aud, PEIICHUE KOTOPBhIX B
WHULIMATUBHOM TIOPSIIKE MOTYT BBINOJHATH CTyAEHTHI. IIpenopaBarens 3a
Kakaple N caMOCTOATENbHO pPa3pabOTaHHBIX MPOTPAMM MOXKET BBICTABJISThH
JIOTMIOJIHUTEIILHO M 0aJlioB.

PaGouast Bepcusi MHTETpUPOBAHHOM  CpeIbl  MPOrPAMMHPOBAHUSA,
UCIIOJb3yeMasi Mpu  pa3paboTKe TMporpamMM, a TaKXKe COOTBETCTBYIOIIAS
JIOKYMEHTAIMS HAXOMISITCA B OTKPBITOM JOCTyNE B c€TH MHTEpHET M JOCTYIHBI
JUIS CKAYMBAHUS, UHCTAUIALIMM U MCIOJIb30BAHUSI B COOTBETCTBUU C MPUHSATOMN
MPOLIEAYPON PETUCTPALIUH.

IIpuMepHbI BAPUAHT 3aIaHUI IPOEKTHOH PadoThI

1. AHanm3 OTKPBITBIX  JAaHHBIX TOPOACKOIO CE€pBHCA IIpOKaTa  BCJIOCHIICAOB C
LIENBIO IOCTPOEHU PACIIPENIEICHN BPEMEHHN IOE3/IKH U pacdyéTa ONMCcaTeNbHON CTATUCTHKH.
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2.JIekoMIO3UIMsT OTKPBITHIX JAHHBIX B TEKCTOBOM BHUJE CE€pPBHUCA CHAYM B apEHIyY
KWIbIX TMOMEUIEHUH, CO3/IaHHhe PENALMOHHON 0a3bl JAHHBIX U €€ HAIOJIHEHHEU3
yKa3aHHOTO MCTOYHWKA. BeimomHenne SQL-3ampocoB K CO3MaHHON 0a3e MaHHBIX C
IEJIbI0 TIOMCKA KOHKPETHON WH(OPMAITUH O Ca4e KUIIbS B apeHTY.

3.Perpeccuonnsblii  aHanu3 (UHAHCOBO-DPKOHOMHUYECKHX JIAHHBIX O CTOMMOCTH

akiuii Ha MOCKOBCKOM TOBapHO-ChIPhEBOM OMpIKE.

4, AHaiM3 ~ OTKpBITBIX  COLUMAJIbHO-DKOHOMHUYECKHX  JaHHBIX  Ha  caiire
[IpaButensctBa r. Omcka. bubnuoreku, mkosisl, nmapku OMcKa: aHaIU3 pexuMa
paboThl, HATMYKE CIELMATU3UPOBAHHOTO 000PYAOBaHMsI, BUABI PACTEHUN B MapKax U
CKBEpAX.

5.Ucnonb3yss ~ OTKpbITBIE  naHHble  calta  lIpaBurenmbctBa 1. OMCKa,
IIPOAHAM3UPYITE JAHHBIE YUCICHHOCTH HACEJICHUs, CTATUCTUKY KOMMYHAJIBHBIX
IUIATEXKEW M JPYrMe COLMAIBbHO-DKOHOMHMYECKHE [aHHBIE O MKUTEISIX Pa3IudHbIX
parioHoB OMCKa.

6. AHanu3 JaHHBIX O MOJB30BATENsAX U TIpynmax couuanbHol cetu BKonrakre:
paHXMPOBATh IMOJIB30BATENEH COOOIIECTBA MO 3HAYMMOCTH Ha OCHOBAHMM 4YHCIA
CBSI3€H C IPYTMMH OJIb30BATESIMHU.

IIpumepHsbIe 321244

1. Nmerorcss ngBa cnucka [ENbIX YKHCET, BO3MOXKHO PA3HOM  JIJIMHBI,
YHOOPSAOYEHHBIE 1O BO3pacTaHuro. llomyunTe HOBBIM CIHCOK, COJEp)KAIIUK BCE
AJIEMEHTBl MCXOJHBIX CIHCKOB, B KOTOPOM 3JIEMEHTHI TAaKXKE YIMOPSAI0YEHBI B MOPSAKE
BO3pPACTAaHUS, HE UCIIOJIb3YS METOJI COPTUPOBKH CIIHUCKA.

2. Kakyto ¢pyHKIMIO HaT0 MPUMEHUTH B COUeTaHWH ¢ (QyHKIHer map(), 4ToObI
cnucok cinoB ["A", "crynent", "®dunancosoro", "yHuBepcutera'| mpeoOpa3zoBaTh B
crimcok yucen [1, 7, 11, 12]? Hanummre nporpaMmy, peajin3yromyo 3Ty 3ajauy.

3.  C momomipto ¢ynknuii filter() m lambda B cniucke [4, 8, 15, 16, 23, 42]
OCTaBbTE TOJBKO 3JIEMEHTHI CO 3HAUCHUSIMU BBIILIE CPETHETO.

4,  Halinute Bce umcia psaa PuOOHAYYM MEHBIIE 3aJaHHOTO HATYpPajJbHOIO
YHCla N, UCTIOJIb3YSl PEKYPCUBHYIO QYHKIIHUIO.

S. NwmeeTcst cnucok roponoB Buna [["ropox, "rog ocHoBanus', "HaceneHue"],
['Tomens", 1142, 504, ], ["BobOpyiick", 1387, 210], ["JIuma", 1323, 103]].

BreinmonHuTte 3amaHus: a) CO3MalTe HOBBIM CHUCOK, B KOTOPOM TNEPBbINA BIOXEHHBIN
CIIMCOK OCTA€TCsA Ha CBOEM MECTE, @ OCTABIIMECS BJIOKEHHBIE CITUCKUOTCOPTUPOBAHBI 10
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HacejleHuro; 0) co3paiiTe ciaoBapb, B KOTOPOM KIKOYAMH SIBISIFOTCS  DJIEMEHTHI
MEPBOrO BJIOKEHHOTO CIMCKA, a 3HAYEHUSIMU DJIEMEHTBl OCTaJbHBIX BIIOKEHHBIX
CIIUCKOB; B) IMOMECTUTE MOJIYYCHHBI B pe3yjbTaTe BBIMOJHEHUS IMyHKTa O) CIOBaph B
Tabnuily pandas, B KOTOpOM Ha3BaHUSAMH CTOJIOIOB SIBJISIFOTCS KJIIOYHM, @ 3HAYCHUSIMU —
3HAYEHHUS CIIOBaps.

6. VYyacTHukM onuMmMangel pemanu 3 3amaud. M3BecTHb QamMuiuu TeX, KTO
pelIn TEPBYIO, BTOPYIO U TPEThIO 3a1adydl (I KaKAOW 3a/adll OTICNbHBIN CIHCOK).
Hatimute u pacnedaraiite pammimm Te€x, KTO a) peIIui XOTs ObI OAHY 3a/1a4y (J1t00yi0); 0)
pemmia Bce 3ajauyd; B) pemnul poBHO 1 3amady (mo0yro); T') pemms poBHO 2 3a1ayu
(y1r06mBIC); 1) pernui He Ooblie 2 3a1ad (JIIoObIX ).

7. HWwmerorcs nanasle B ¢opmare JSON o0 MHOXKECTBE pELENTOB O0n
HAallMOHAJIBHOW KyXHHU. KaXaplil penent COAEpKUT MHOKECTBO MHIpeaueHToB. Hanaure
UHTPEIUCHTHI, BXOJAIIME B COCTaB a) OJHOro Omroja; ©) OJHOM KyXHH, B)
MaKCHMaJIbHOIO YKClia OJOI.

8. 3amaTh nBa IByXMeEpHbIX MaccuBa arl u ar2 pazmepHocTH (4, 7), COCTOAIINXU3
cirydyailHeIX 1enbix uucen B mpeaenax ot 0 mo 10. IloctpouTh nBYXMEpHBI MaccuB
pasmepHocTH (4, 7), KaxAblid 3JEMEHT KOTOPOro MpEACTaBisieT COO0M MaKCUMyM
(MHHMMYM, CcpeqHee) W3 JIByX 3HAU€HWH, HAXOMAAIIMXCS Ha aHAJOTHYHON MO3WIIMU B
MaccuBax arl, ar2.

Q. CrenepupoBath JABYMEpHBIH MaccuB arr pasmepHoctu (4, 7), cocrosimuii
U3 CIy4alHbIX JEHCTBUTENIbHBIX YHCEJ, pPABHOMEPHO pacIpe/ieieHHbIX BananazoHe ot 0
no 20. Hopmanu3oBaTh 3HaueHHMs MacCUBa TaK, 4YTO I[IOCJIE€ HOpPMaJIU3alUuH
MaKCHUMaJIbHBIN JIEMEHT MaccuBa OyeT paBeH 1.0, MUHUMaTbHBIN
0.0. 3HaueHMs OKPYTIIUTH 10 YETHIPEX ACCATUIHBIX 3HAKOB.

10. HWwmerorcs panasle B ¢opmare CSV 0 (PuHAHCOBO-DKOHOMHUYECKOU
JESTeNIbHOCTU TPYNINbl NPEANPUATHNH U COAEpkKalllie CBEACHHUS O THUIIE BBITYCKaeMOM
OPOAYKIIMHM, HAaUMEHOBAaHMM TMPONYKLUHU, II€HEe, CEO0ECTOMMOCTH, CEIrMEHTE pBhIHKa,
npuObLIH, 1aTe IOCTaBKH, pa3Mepe CKUAKH, cTpaHe. Haliiute Bce caenku onpeeIeHHOTO
IPOU3BOAUTENS, MOCTABJIECHHBIE B OINPEACIEHHYIO CTpaHy MpU YCIOBUH, YTO pa3Mep
CKUJIKY HI)KE CpeIHEeH B COOTBETCTBYIOIIEM CETMEHTE PHIHKA.

11. HWwmerorcs pannsie B Qopmare JSON o0 (PUHAHCOBO-DKOHOMHUYECKOU
ACSTENIbHOCTH TPYIIbl TPEANPUSITANA: THUIT BBITYCKAEMOW TMPOIYKIIMU, HAMMEHOBAaHUE
NPOAYKIIMH, 1[€Ha, CE0ECTOUMOCTh, CETMEHT PbhIHKA, MPUOBLIb, aTa MOCTABKH, pa3Mep
CKUIKHU, cTpaHa. Hamummre mnporpaMmy, pe3yslbTaTOM KOTOPOH SBJSIETCS CBOIHAs
Tabnuia, B KOTOPOW paCIHOJOKUTE HAMMEHOBAaHHWS IPOU3BOAUTEIEH IO CTpOKaM, a
CEerMEHTBI PBIHKA IO CTOJOIaM, MOMECTUTE B OOJACTh 3HAYEHUN CPETHIO MPUOBLIb
KaXXI0TO MPOU3BOIUTENSI B KaXIOM cerMeHTe. Paccumtaiite obimiee cpemHee 3HAUYCHHE

IpuOBUTH TI0 KAXKIOMY IIPOU3BOIUTEIIO U MO KaXJIOMY CETMEHTY.
12. HNwmeercsa pensiuuoHHas 0a3a AaHHBIX CTYJEHTOB, MPOXKUBAIOIIMX BPa3HbIX
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ropojax u OOy4aromMxcs Ha pa3HbIX KypcaX B YHHUBEPCUTETaX, PACHOJIOKEHHBIX B
pasHpIx ropoaax. Beimomnute SQL-3ampoc, pe3yiabTaToM KOTOPOrO CTAaHET CIHCOK
CTYJIEHTOB, 00yYarolUuXxcsi B CBOEM T'OpOJI€ U MOJTYYAIOUIUX CTUIEHIUIO BBILIE CPEeIHEn
CTUIICHMHU Ha CBOEM Kypce.

13. HNmeetrcs pensimuoHHas 0a3a JAHHBIX CTYJIEHTOB, MPOKUBAIOIIMX Bpa3HbIX
roposiax M oO0y4alolUXcs Ha pa3HbIX KypcaX B YHHMBEPCHUTETAX, PACIOJIOKEHHBIX B
pasHBIX Toponax. Hamumure 3ampoc, BBITIOJHSIONINN BBIBOJA KOJIMYECTBA DK3aMEHOB,
C/IaBaBIIUXCS (BHE 3aBUCHMOCTU OT OLICHKHM) CTYACHTaMH ¢ uaeHTHu(ukatopamu 12, 32,
55. Pe3ynbTar JOJKEH COAEPKATh UICHTU(PUKATOP CTYACHTA U KOJUYECTBO CAAHHBIX UM
AK3aMEHOB. Pe3ynbTaT ynopsiiounTh M0 YOBIBAHUIO KOJIMYECTBA SK3aMEHOB.

14, Nmeetcs  ¢daitn  puHAHCOBO-dIKOHOMHUYECKHUX JaHHBIX W3 OTKPBITOTO
uctouHuka (finam.ru) o 1eHe aKIUu WU KaKOT0-11M00 MHBECTUIIMOHHOTOUHCTPYMEHTA 32
nepuo BpemeHu. [loctpoiite ¢ momomnipio sizbika Python BpemMeHHYI0 MOJIEnb JTaHHBIX.
Oto0pa3uTe AaHHBIE W MOJENb JaHHBIX Ha Tpaduke. OIEHUTE Ka4yeCTBO MOJEIH C
noMOIIbI0 Kod(pduiimeHTa aerepMuHanMu. PaccumTaiiTe MareMaTH4YeCKOe OXKHIAHUE U
cTa"napTHoe otkioHenue. [loctpoiite rpadmk GyHKINN TUIOTHOCTH BEPOATHOCTH.

15. HNmeroTcss maHHBIE M3 OTKPBITOIO HMCTOYHMKA O II€HAX ABYX aKIUH WM
kakux-JINOO MPOJYKTOB 3a TEPHOJI BPEMEHHU B OJIHOM U3 CTPYKTYPHPOBAHHBIX
dopmaroB: CSV, JSON, XSLX, XML. Iloctpoiite ¢ mnomompio s3bika Python
perpeccuoHHyI0 MoJienb JaHHbIX. Iloctpoiite rpadux moaenu. OneHuTe Ka4yecTBO
MOJIETU C MOMOIIBI0 KO3 DUITMEHTa TeTepMUHALIIY.

Onenka 3Hanmid 1o 100-0ammpHOW IMIKayie TIPOBOAWTCS B COOTBETCTBUU C
HOPMATHBHBIMH TOKyMeHTaMi OUHYHUBEPCUTETA.

OpUEHTHUPOBOYHOE pacCTIpeIeICHIEe MAaKCUMAIbHBIX 0aJIJIOB 1O BUAAM PaOOThI:

Ne o/ Bun otuetHOCTH banie! Bcero
1. Texkymuii KOHTPOJIb 40
B T.4U:
JOKJIa I, TIPE3EHTAIINs, yI4acThe B 20
IPYIIIOBOM AUCKYCCHH, PEIIEHUE 3a1a4
MOATOTOBKA MPOEKTHON paOOTHI 20
2. 3aueTr 60
3. Htoro 100
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7.MOHA OLEHOYHBIX CPEICTB /IS NPOBEACHUS IPOMEKYTOUYHOM
arrecTanuu 00y4arouuxcs Mo JMCIHUIJINHE

7.1. Ilepeyenb KkoMmeTeHUU, ¢opMUpPyeMbIX B MHpolecce
OCBOCHMAIMCIUIIHHBI
[lepeuenr kommeTeHUUU, (GOPMUPYEMBIX B MPOLECCE OCBOCHUS

AUCHUIIIIMHBI COACPKUTCA B PaA3ACIIC 2. HepequB IINIAHUPYEMBIX PE3YJIbTATOB
06y‘IeHI/I}I Io AUCHUINIMHC, COOTHCCCHHBLIX C INIAHUPYCMBIMH PC3YyIIbTATaMHU

OCBOEHUS 00Pa30BaATEIBHON IPOIPAMMBI.
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7.2. Iloka3aream u KPUTECPUH OICHUBAHUSA KOMHeTeHHHﬁ

3ader 1o NUCUUILIMHE BBICTABISETCS CTYICHTY IIPHU YCIOBUH CPOPMUPOBAHHOCTH MO KAXKIOM KOMIIETECHIIUU KaK
MHUHHUMYM TTOPOTOBOT'O YPOBHSI.

PesynbTarel 00y4eHus 1o
JTUCLHUILITIHE (MOJYIIIO)

[IIxana 1 KpUTEPUU OLIEHKH PE3YJIbTATOB

Boicokuii ypoBeHb
(oTIIM4HO)

[IponBuHYTHIN YPOBEHB
(xoportio)

[ToporoBblii ypoBEHb
(YIOBIIETBOPUTEIHHO)

[ToporoBslii ypoBeHb HE
JOCTHTHYT
(HEYIOBIIETBOPUTEIHHO)

IIKH - 2 Cnioco0HOCTH NPUMEHATH MaTeMaTH4YeCKHe MeTO/IbI [IJIsl pellleHUusl CTAHIAPTHBIX NPOo(ecCHOHAIBHBIX 32/1a4, HHTEPIPEeTHPOBATH
MoJIy4eHHbIe MaTeMaTH4YeCKHe Pe3yJabTaThl
1. /lemoncmpupyem 3nanus mamemamu4eckux Memooos, NPUMEHIEMbLX 8 MEHeOdCMeHme.

3HaTh: (I)YH,Z[aMeHTaJ'IBHBIe
IIOHATHUA MaATEMaTH4YICCKOI'O
aHaJIn3a JJIA PCLUICHUA

MPUKIAAHBIX 33724

3HaeT (bYH,Z[aMCHTaJIBHHe
INOHATHUA MATEMAaTHYCCKOI'O
aHaJIM3a JI peLICHUA

MPUKJIAJHBIX 3a7a4

3HaeT OCHOBHBIE
(GyHaMEHTaJIbHbIE TOHATHUS
MaTE€MaTU4eCcKoro aHajmsa
JUISl pelleHus INPUKIATHBIX
3a1a4

Yactuano
(dbyHIaMeHTaIbHbIC
MOHATHUSA
MaTeMaTHYECKOro aHaIn3a
JUISL peLLIeHUs TPUKJIIAIHBIX
3a7a4

3HaACT

He
(dbyHIaMeHTalbHbIe
IIOHATHUSA
MATEMATHUYCCKOI'O
aHalu3a Ui pelleHus
IIPUKJIATHBIX 33124

3HACT

VYMmeTs: HUCIIOJIL30BaTh
MaTeMaTUYeCKUil ammapar ajs
perieHust TPUKIAAHBIX 3a7a4.

YmMmeer HCITOJIE30BaTh
MaTeMaTUYeCcKHil  ammapar
JJIS peHIGHI/ISI HpI/IKJ'Ia)IHBIX
3aj1adq;
pemiarpb
3a71a4n

HETUIINYHBIC

YmMmeer HCIIOJIE30BATh
MaTeMaTUYeCcKHil  ammapar
JJIA pCHICHI/ISI HpI/IKJ'Ia)IHBIX
3a7a4

ITnoxo
HCII0IL30BaTh
MaTeMaTUUYECKU armnapar
1A peHICHI/IH HpI/IKJ'IaI[HI)IX
3ajJ1a4

yMeeT

He ymeer nucnonb3oBars
MaTeMaTH4eCKHUI
anmapar Jyid  pelIeHus
MPUKJIAHBIX 3a/1a4

2. prwemzem mamemamuyeckue Memoowvl U Mooeu 0Jis 000CHOBAHUSA npuHAMuU ynpaeﬂqueCKuxpemeHuﬁ.

3HaTh: (dbyHIaMeHTalIbHbIE
TIOHSITHS, usien "
MHCTPYMEHTHI MAaTEMaTHUKH.

3HaeT  (yHIaMEHTaJIbHBIE
TIOHSITHS, 1791 (971 "
MHCTPYMEHTHI MaTEMaTHKH.

3HaeT  (yHIaMEHTaJIbHBIE
TIOHSTHS, uaen u
MHCTPYMEHTHI MaTEMaTHKH.

YactuuHo 3HAET
(byH1aMEeHTaJIbHBIE
IMOHSTHS, Ujaeu u
WHCTPYMEHTBI
MaTeMaTUKH.

He 3HAeT
(byHIaMeHTaIbHbIE
HOHSATHS, uzeu U
UHCTPYMEHTBI
MaTeMaTUKH.
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YMeTh: HCIIOJIB30BaTh | YMEET HCITONIB30BaTh | YMeeT ucnons3onBars | Ilnoxo ymeer | He ymeer ncnosb3oBarh
MaTeMaTHYeCKHEe METOAbl M | MaTeMaTHYECKHE METOAbl M | MaTeMaTHYeCKHEe METOABLI M | MCIIOJIb30BaTh MaTeMaTHYeCKHE METObI
MOASIU i1  IIOCTAHOBKH, | MOJEIH JJd IIOCTAaHOBKH, | MOJACIM JJjs1 IOCTaHOBKH, | MATEMAaTUYECKUE METOIBI | U MOJICITH JIJISE
pemieHUss W OOOCHOBaHMS | pelieHuss W OOOCHOBAHUS | PEHICHHS HW OOOCHOBaHMS | U MO UL | TIOCTAHOBKH, PELICHUS U
YIIPABJICHYECKOI'O PELICHHUS. YIPABICHUYECKOTO PELICHUS; | YIIPABICHUYECKOrO PEUICHHS. | IOCTAHOBKH, PEIICHUS U 000CHOBAHHUS
peuiath HETUITNYHBIC 000CHOBaHMS YIIPaBJIECHYECKOTO
3aJa4un YIIPaBJIEHYECKOTO peleHusl.
penieHusl.
3. Cooepoicamenvho unmepnpemupyem pe3yibmamsl, NOJLyYeHHble NPU UCTOIb30BAHUL MAMEMAMUYECKUX MoOeell.
3HaTh: dyHnameHTanbHble | 3HaeT — QyHIaMeHTanbHbIe | 3HaeT — (pyHAaMeHTambHbIe | YacTMYHO 3Haet | He 3HAeT
MOHATHS, UJIEH, UHCTPYMEHTHI | IOHATHUS, HCeH, | TIOHITHS, 1701971 u | hyHIaMeHTaIbHbIC (dbyHIaMEeHTaIbHEIC
MaTEeMAaTHKH. WHCTPYMEHTBl MATEMAaTUKHU. | UHCTPYMEHThl MATEMATUKU. | TIOHATHUSA, 110171 W | HOHATHS, uaeu u
WHCTPYMEHTBI WHCTPYMEHTBI
MaTEeMaTHKH. MaTeMaTHKH.
YMeTh: dbopmupoBath | YmMeer dhopmupoBarh | Ymeer dhopmupoBats | [110x0 ymeer | He ymeer hopmupoBats
MaTeMaTHYEeCKHE MOJICHH i1 | MaTeMaTHUeCKUe  MOJCIIM | MaTeMaTHUYeCKHUE Mozeau | GopMUPOBATH MaTeMaTHUYECKHE MOICITH
peatbHBIX JAQHHBIX, | U1 pEeaIbHbIX  JIAHHBIX, | 11  pEAJbHBIX  JIaHHBIX, | MATEMATHYECKUE MOJIEIH | JUIsl peaIbHBIX JTaHHBIX,
WHTEPIPETUPOBATH WHTEPIPETUPOBATH WHTEPIPETUPOBATH JUIA  peallbHBIX JTaHHBIX, | HHTEPIPETHPOBATH
MOJIyYEHHBIE  PE3YJIbTATHl B | IOJYYEHHBIE PE3YJIbTATHI B | MOJYYEHHBIE PE3YJIbTATHl B | HHTEPIPETUPOBATH MOJIyYECHHBIE PE3YJIbTATHI
3aJa4ax ~MOJEIMPOBAaHUS M | 3aJa4ax MOJCIMPOBAHUA U | 3aJa4ax MOACIUPOBAHUA U | TIOJyYEHHBIE PE3YyIbTaThl | B 3agadax
OIMCAHUS YIPABJICHUYECKON | ONKMCAHUs YIPABICHUYECKON | ONKMCAHUS YIIPABJICHUYECKOM | B 3aJa4ax MOACIMPOBAHUS | MOJEIMPOBAHUSA u
JIeSITeILHOCTH. NeATEEHOCTH; JIeSITCIIbHOCTH. Hu OIHMCAHMUS | OMUCAHUS
pewarb HETUIIMYHbBIE yIpaBIE€HYECKON yIpaBlI€HYECKON
3a7aun JIeSITCIIBHOCTH JIeSITETLHOCTH

ITKII-1 Cnioco6HOCTH OLIEeHUBATH TEHACHIIUM  3aKOHOMEPHOCTH Pa3BUTHUS BHellIHel U BHYTPeHHell JKOHOMMYeCKOii cpe/ibl, ee BJUsSHHUE Ha
pe3yabTaThl X03iCTBEHHOM 1eATeJbHOCTH OPraHU3allui B TEKYLIEH U 10JIrOCPOYHOM NepPCIeKTHBe
1. TlpoBomut HeoOXOAMMBIC ISl pelIeHHS (PMHAHCOBBIX 3a7a4 OpraHU3AlMHM HMCCIEIOBAaHUS BHEUTHEH M BHYTPEHHEW CpeAbl C HUCIOJIh30BAHHEM
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA.
2. OtieHHBaeT M MPOTHO3UPYET 3aKOHOMEPHOCTH Pa3BUTHI BHEIIHEH U BHYTPEHHEH Cpeibl On3Heca.
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3HaTh:! 3HACT OCHOBHBIC TEHJCHIUU | 3HA€T OCHOBHBIC TEHJECHLUHU | YACTUYHO 3HAeT | HE  3HAeT TEHICHLUU
TEHJICHLIIMHA U 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH Pa3BUTHUS | 3AKOHOMEPHOCTH PAa3BUTHUSI | HEKOTOPHIE TEHJCHIIMH | 3aKOHOMEPHOCTH
pa3BUTUA BHEUIHEH U | BHCIIHEHW M BHYTPCHHEH | BHEIIHEM W  BHYTPEHHEH | 3aKOHOMEPHOCTH pa3BUTHs BHEIIHEHM U
BHYTPEHHEH OJKOHOMMYECKOH | SJKOHOMUYECKOW Cpebl, a | SKOHOMHYECKOW Cpefbl, a | pa3BUTHs  BHEIIHEH U | BHYTPEHHEH
Cpensl, a TAKKE | TaKKe 3aKOHOMEPHOCTH | TaK¥Ke 3aKOHOMEPHOCTH | BHYTPEHHEN SKOHOMHUYECKOH Cpenbl, a
3aKOHOMEPHOCTHU pa3BUTHA | pa3BUTHUS ~ BHEIIHEW W | pa3BUTUS ~ BHEUIHEH M | SKOHOMHMYECKOU Cpefibl, @ | TAKK€ 3aKOHOMEPHOCTH
BHEIIHEHW ¥ BHYTPEHHEH CpPENbl | BHYTPEHHEH cpelbl | BHYTpEHHEH Cpelbl | TAKKE€  3aKOHOMEPHOCTH | Pa3BUTUs BHEIIHEW U
OusHeca. OusHeca. OuzHeca. pasBUTHsL ~ BHEUIHEH W | BHYTPEHHEH cpempl
BHYTPECHHEHN cpensl | 6usHeca.
OusHeca.
YMers: yMeeT MIPOBOAUTH | YMEET IIPOBOAMTH | IUIOXO YMEET NPOBOJHUTH | HE yMEET MPOBOAUTH
IIPOBOJIUTH HE00XOIUMBIE | HEOOXOUMbBIE HE0O0XOIUMBIE HEOOXO0JMMbIe HEOOXO0JMMbIe
UCCIICIOBAaHKs ~ BHEIIHEH M | UCCIENOBAaHMS BHEIIHEH W | MCCIICOBAHMS BHEIIHEH M | MCCIIEOBAHUS BHEUIHEW W | MCCIIEOBAHUS BHEIIHEH
BHYTPEHHEN Cpesl C | BHyTpEHHEN cpenbl C | BHYTpEHHEN cpensbl C | BHyTpEeHHEH  cpenbl € | U BHYTPEHHEH Cpelbl ¢
UCIIOJIb30BAHNEM HCII0JIb30BaHNEM HCII0JIb30BaHUEM HCII0JIb30BAaHNUEM HCII0JIb30BAHUEM
COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
MH(POPMAIIMOHHBIX MH(POPMAaLIMOHHBIX MH(POpPMAaLMOHHBIX MH(POPMAaIMOHHbBIX MH(POPMAITMOHHBIX
TEXHOJIOTUH. TEXHOJIOTHH. TEXHOJIOTUH. TEXHOJIOTUH. TEXHOJIOTUH.
OLICHUBATb U IIPOTHO3MPOBATH | OIICHUBATH U | OLICHUBATh U | OLICHUBATh U | OLICHUBATh "
3aKOHOMEPHOCTHU Pa3BUTHS | IPOrHO3UPOBATH IIPOrHO3UPOBATh IIPOrHO3UPOBATh IIPOrHO3UPOBATh
BHEIIIHEN ¥ BHYTPEHHEW CPEJIbl | 3aKOHOMEPHOCTH PA3BUTHS | 3aKOHOMEPHOCTH Pa3BUTHS | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
Ou3Heca. BHEIIHE M BHYTPCHHEHU | BHEIIHEM W  BHYTPEHHEW | pasBUTHs  BHEIIHEH U | pa3BUTHS  BHEIIHEH W
cpenbl Ou3Heca. cpelbl Ou3Heca. BHYTpPEHHEH cpenbl | BHyTpEeHHeWCpe bl
OuzHeca. Ou3Heca.
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Texkyuuit KOHTPOJIb OCYIIECTBISETCS B X0/1€ YUeOHOro mporecca U KOHCYJIbTHPOBAHUS
CTYZEHTOB, @ TAK’K€ Ha OCHOBE PE3YJIbTaTOB BBINOJIHEHUS CAMOCTOATENbHBIX paboT. Ha

KOHTPOJIb BBIHOCATCH:

o BOIIPOCHI, BEIHECEHHBIE HA CAMOCTOSITEIBHOE U3YYEHUE U OCMBICIIEHNUE,
o BOIPOCHI U TECTHI HA OCBOCHUE MUHUMAJIbHO HEOOXOIMMOTO MaTepuara,
o BBITIOJTHCHHE U 3aIUTa J1a00PaTOPHBIX M KOHTPOJIBHBIX PadoT.

o MPOMEKYTOUHAS ATTECTALUA IPOBOAUTCH B (popMe 3a4era.

Onenka 3HaHuil 1o 100-0annbHOW 1IKane MPOBOAUTCA B COOTBETCTBHH C

HOPMAaTUBHBIMHA JOKYMCHTaAMH CDI/IHyHI/IBepCI/ITeTa.

TpebGoBaHus K pe3ynbTaTaM OCBOSHUS JUCIIUILIAHBI OueHka uim baysl
3a4yeT (periTuHTOBas
OIICHKA)

Beicokuii ypoBeHb — TIiyOOKO€ YCBOGHHE IPOTrPAMMHOIO
Marepuaa, JIOTHYECKU CTpOifHOE ero M3JI0KCHHE,
IUCKYCCUOHHOCTh ~JaHHOM MpoOJeMaTuKH, YMEHHE CBs3aThb
TEOPUIO C BO3MOXKHOCTSIMH €€ TIPUMEHEHHSI Ha MPAKTUKE,
CBOOOJHOE pellleHHe 337ay U 0OOCHOBAHUE MPUHATOIO pEIleHUs,
BJIaJICHHE METOJIOJIOTHEH U METOJUKAMH HCCIIEIOBAHUS, METOIaMHU
MOJIEJTUPOBAHUS;

[IponBUHYTBII YpOBEHb — TBEpABIE 3HAHMS IPOTPAMMHOIO
MaTepHaa, JOMyCTUMbl HECYIIECTBEHHbIE HETOUHOCTH B OTBETE Ha
BOIIPOC, MPAaBUIIbHOE IPUMEHEHNE TEOPETUUECKHUX MOJIOKEHUN TTPH saueT 50 6am1oB u
pelIeHH BOMPOCOB M 3373y, yMEHUE BHIOMpaTh KOHKpPETHBIE BBIIIIC
WH(POPMAIIMOHHBIE TEXHOJOTHH M METOABI PEIICHHsS CIIOKHBIX
3ajja4, HUCNONb3ys  MeToAbl  cOopa, pacyera, aHaIu3a,
KJ1accu(hMKaIu, MHTEPIPETAINH JaHHBIX;

IToporoBblii ypoBeHb - 3HaHHME TOJBKO OCHOBHOI'O MaTepHala,
JOMyCTUMBl HETOYHOCTH B OTBETE HA BOINPOCHL, HAPYIICHUE
JIOTHYECKOW TOCIIEJOBATEIbHOCTH B HM3J0KEHHUU IPOrPaMMHOI0
MaTepualia, yMEHHE pemiaTh MpPOCThIe 337a4M 1a OCHOBE 0a30BBIX
3HaHUM M 3aJaHHBIX AaJNTOPUTMOB JMCTBUI, HUCHBITHIBATh
3aTpyAHEHUS MPH PEIICHUH MPAKTUYESCKHX 3a/1a4;

HenocraTouHslit ypoBEeHb - HE3HAHNUE 3HAUNTEIILHON YacTH
MpOTPpaMMHOTO  MaTepualia, HEyMEHHE JaXXe C IOMOIIbIO 49 GannoB u
npernojaBaTenss  cOpPMYJIHMpOBaTh MPAaBUIIBHBIE OTBETHl Ha Hesater HIDKE
3aJjaBaeMbIe BOTIPOCHI, HEBBIITOJHEHUE MTPAKTUICCKHUX 3aTaHUH.
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7.3. TunoBble KOHTPOJIbHBIE 32IaHUSI M HHbI€ MaTePHUAJIbl, HEOOX0AMMBbIE JIJIsl OIeHKH NHINKATOPOB J0CTHKEHHUA

KOMIIeTCeHLIMH, YMEHUI U 3HAHUMN

[IpomexyTouHas arTecTanus IPOBOJAUTCS B opMe 3aueTa.

Komnerennust WHnukaTopsl Bomnpocsl k 3auety, TectoBble 3ananus, [IpakTHKO-OpHEHTUPOBAHHbIE 3aJaAHUS
JOCTHKEHUS
KOMITETEHIIHH.
IIKH - 2 | 1. Jemoncmpupyem TecroBele 3ananus
CiocoBGHOCTE 3HAHUs 1. IIpuHATHIN cr1OCO0 NpeACTaBIECHUS JaHHBIX: TIOKA3aTEeNN 1OJIKHbI ObITh:
NPUMeHSITH mMamemamu4ecKux 1) o crpokam;
Memodoes, npumensemvix | 2) 10 CTononam;
MaTeMaTH4ecKHe .
6 MeHeOodCMeHme. 3) no stueiikam;
METObI At 4) 1o AMAaroHaJIH.
PEIICHHA 2. VlaTepBanbHbIe JaHHBIE — 3TO (IOJYEPKHUTE MPABUIIbHBIE OTBETHI):
CTAHJAPTHBIX 1) naHHBIE C HHTEPBATIOM;
npogeccuoHaAIbHbIX 2) naHHbIe 00 MHTEpBAJIaX;
KOJINYECTBO U3MEPEHUH B KaX/10M HHTEPBAJIE;
3a1ad4, 3 )
HHTEPIpPETHPOBATH KOJIMYECTBO MHTEPBAJIOB B KAXKJIOM U3MEPEHHUH.
4
. Kakue KLUU UMEIOT OTHOILIEHUE K OLU(POBKE:
3.K Excel

MOJIy4eHHbIe 1) PAHT;

2
MaTEeMaTHUYICCKHUE 2) CYETEC JIY;
Pe3yJIbTAThI 3) KOPPEJ,

4) CYMMECJIN

[IpakTHKO-OpHEHTHPOBAHHEIE 3a/laHHUS

1. Hcnonp3ys reHeparop CIHUCKOB (M HE MCHOJIb3Yys KOJ BHE HEro) mpeodpasylTe CTpPOKY IO
CIIEAYIOMICH JIOTHKE: Il KaKJAOTO CHMBOJA MCXOJHOW CTPOKH CO3/IaliTeé B UTOTOBOM CITHCKE
CTPOKY, COJEpKAIyI0 KOITMHM CHMBOJIA B KOJIMYECTBE, pABHOM HOMEPY CHMBOJIA, PACCUUTAHHOMY
¢ KoHIIa ucxoaHo# ctpoku. [Ipumep: 'abed' -> ['aaaa’, ‘bbb, ‘cc’, 'd']

2. JlaHHBIE W3 OTKPBITHIX HCTOYHMKOB IMPEACTaBbTE B TAOJMYHOM BHJE M paccuuTaiTe
KOBapHaIHIO MPU3HAKOB.

3. Hamummure ¢pyHKUIUIO /Ui BEIYUCIEHUS (akTOpHaia: a) B IIUKIIE; 0) ¢ MOMOIIBIO PEKYPCUBHOM

dbyHKINN.
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5. Hanumure GyHKINIO, TPUHAMAFOIIYIO OJUH apryMEHT — TOJI, ¥ BO3BPAIIAIOIIYIO

True, eciii rox BUCOKOCHBIN, nHaye False.

6. Ha ocHOBE HMMEIOIIMXCS JaHHBIX IIOCTPOMTE TOYCUHBIE AWATPAMMBI JUIS Ka)KIOW Iaphl
MPHU3HAKOB. MKy KAKMMH IPU3HAKaMU MOKHO IPEAMNOJIOKNATh HATHYUE 3aBUCHMOCTH?

7. MlHBepTHPOBATH MOCIIEI0BATEIHLHOCTD CIIOB, Pa3/ICI€HHBIX 3aMSATHIMU. [IpuMep: CTpOKa «OuH,
JIBa, TPH, YETHIPE, MATH» OyICT MpeoOpa3oBaHa B: «IISATh, YETHIPE, TPH, BA, OJUHY.

2. Ilpumensem
Mamemamuyeckue
Memoobl U Mooeau OJis
000CHOBAHUS NPUHSINUS
VAPAGNIEHUeCKUX
peutenuil.

1.B crpoke "®uHAHCOBBIA yHUBEPCUTET" ydalUTEe MPOOEINBI, U CO3/JalTe CIOBaph, B KOTOPOM
KIIIOYaMU SBJISIOTCA 4YETHBIE HOMEpa CHMBOJIOB MOJYYHMBILIEHCS MOCTE yIAJEeHUs MpoOenoB
crpoku. CuuTaiite, 4TO NEPBbI CUMBOJ CTpokH uMeeT Homep 0, BTopoi cumBoi HoMep 1 u Tak
nanee. Pacniedaraiite u€THbIC HOMEPA U COOTBETCTBYIOIIME UM CUMBOJIBL. OXKUIACTCS Pe3yIbTaT
{0: "®", 2: "u", 4: "u", .-+ ,20: "1"}
2.Hanumure  QyHKIUIO,  BO3BpALIAIOIIYIO
MPEBBIIIAIOIIYIO JAHHOE HATYPaIbHOE YHCIIO N.
3. Ilonp3oBarennb BBOAUT TpU uucia uepe3 mnpoben. Ilpuceoiite ux oOwvekram a, b, n.
[locunrtaiiTe W BBIBEAWTE HA DKPaH CYMMY BCEX YHCEN, KPAaTHBIX 1N, PACIOJIOKECHHBIX B
nuanasose or a — 1 1o b + 1 BKIIOYUTENBHO.

CTETICHb  HATYpaJIbHOTO  4Yucia Kk, He

3. Cooeporcamenvro
uHmepnpemupyem
pe3yibmamsi,
nonyueHHvle npu
UCNONb308AHUU
MamemamuiecKux
Mooeneii.

1. HUcnone3ys Oubmuoreky SQLAIlchemy, Bbimonnute SQL-3ampoc k 0a3e JaHHBIX
MY3BIKQJIFHOTO Mara3wHa, [OKa3bIBAIOIIMA, CKOJIBKO CYETOB AaCCOIMHPOBAHO C KaKIBIM
tToproBsiM areaToMm (Sales Support Agent). Pe3ynbraT 10/KeH coaepkarh GaMHIHIO, UMS areHTa,
KOJIMYECTBO CUETOB.

2. JlaHbl 1enble TOJOXHUTENbHBIE yncia m W n. ChopMupoBaTh NETOYHCICHHBIA CIHUCOK
CIIMCKOB pa3Mepa m X n , y KOTOPOTO BCE 3JEMEHTHI j -TO CTOJOIa UMEIOT 3HaYeHHue 3 - J.
3.Co3nmatite mMatpuny u3 20 coydaitaeix mensix gucen or 0 mo 100. Ilomyuwmre BTOpOE
CBEepXY 3Ha4yeHue B MaTpulie. OnpeaenuTe HHAEKC 3TOr0 3HaUEHHS.
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IIKII-1 Cnocodonocth
OIICHUBAThH
TeHAeHIMH "
3aKOHOMEPHOCTH
pa3BUTHS BHELIHEH U
BHYTpPEeHHel
3KOHOMHUYECKOI1
cpeabl, ee BJHAHHE
Ha pe3yJbTaThl
X035iiCTBEHHOM
JeATEeIbHOCTH
OpPraHM3aunu B
TeKyuiein "
JAO0JITOCPOYHOM
nepcrneKkTuBe

1 IIposooum

Bompocsr k 3auery:

HeobxX00uMble ona | Jlaiite onpenenenue cnucka. Kakue MeTo bl IPUMEHSIOTCS ISl TIOMCKA 3JIEMEHTOB B CIIUCKE?
pewenus  Qunancosvix | Kakue MeToabl UCTIONB3YIOTCS JUISl yIAIEHUS 3JIEMEHTOB U3 CIIUCKa?
3a0au opeanuzayuy | COpTUPOBKA 3JEMEHTOB CIIMCKA, CPE3bl, UTEPALlUs AJIEMEHTOB CIIMCKAa OT Hayaja K KOHIy U B
uccredosanusi 6HewHell u | 0OpPATHOM HAIPABJICHUU.
eéHympeHneu  cpedvl ¢ | TectoBble 3aqaHust
UCNONb3068AHUEM 1.PensiunonHas 6a3a 1aHHBIX - 3TO?
COBPEMEHHbIX 1. B/I, B koTopoii nuuopmanus opraHu3zoBaHa B BUJE MPSIMOYTOJIbHBIX TaOIHIL;
UHGOPMAYUOHHBIX 2. BJI, B KOTOpO# 37IEMEHTHI B 3aITUCH YHIOPSAIOUYEHBI, T.€. OJJUH 3JIEMEHT CYMTAETCS TJIaBHBIM,
MEexXHONI02U. OCTaJIbHBIE TIOTYMHEHHBIMU;
3. B/I, B KOTOpPO#i 3amucH pacnoio’keHa B IPOU3BOJIILHOM MOPSIKE;
4. B]l, B KOTOpOIi CyIIeCTBYET BO3MOKHOCTh YCTaHABIHMBATH JOTIOTHUTEIBHO K BEPTHKAIHHBIM
MEPAPXUIECKUM CBS3SIM TOPU3OHTATIBHBIC CBSI3H.
2.OcHOBHBIE 0OCOOEHHOCTH CETEBOM 0a3bl JaHHBIX
1. MHOrOypOBHEBas CTPYKTYpa
2. HabOp B3aMMOCBSI3aHHBIX TAOJIHIL
3. Habop y3JI0B, B KOTOPOM KaXKJBI MOKET OBITH CBSI3aH C KaXKIbIM
4. na”HHBIE B BUIE OQHOM TaOIHIIBI
[IpakTHKO-OpUEHTUPOBAHHbIE 3a]laHUs
1.00paboraiite naHHbie o cryaeHTax OuHaHCcOBOro yHuBepcutera B ¢opmare Excel. C menbio
3arpy3Ku JIaHHBIX B 0a3y IaHHBIX HH(OPMAIIMOHHON CUCTEMBI IIEpeBEINTE 3TU JaHHbIE B (hopmar
JSON. 3arpysute naHHble B pesLMOHHYIO 0a3y JaHHBIX M BbimosHuTe SQL 3ampoc: Halaure
BCEX CTYACHTOB, KOTOPbIC y4aTCs Ha OTIMYHO.
2.BomonauTe 3anpoc K MH(GOPMAIMOHHON CHCTEME COLMANBbHOM CEeTH M IMOJYyYyUTE JaHHbIE O
MOJTK30BATENSAX U Tpynnax. PamkupyiiTe WieHOB cO00IIeCcTBa IO 3HAYNMOCTH.
2. Oyenusaem u | TecToBble 3a1aHUA
npocHo3upyem 1. Ha xakoMm KoMIbIOTEpe MPOUCXOUT paboTa ¢ 6a30i JaHHBIX B apPXUTEKType KIUEHT-cepBep?
3aKOHOMEPHOCIU 1. Ha koMmbIOTEpE OHOTO MOJIH30BATETIS,
pazeumus  enewnen u | 2. Ha cnenuanabHO-BBIZIEICHHOM KOMITBIOTEPE — CEPBEPE;
BHYmMpenHel cpeowt | 3. TlpuKimagable TPOTpaMMbl pabOTAIOT Ha KOMITBIOTEPE IOJIB30BATENs, IPOTPaMMbI paboTaroT
busneca Ha CIEIHAaIbHO BBIIETICHHOM KOMITBIOTEpE-CEpBEpE;

4. Tlpuknagasie nporpammsl U nporpammsl CYBJ] paboTatoT Ha KOMIbIOTEPE MOIb30BATENS.
2.Ipennoxenne WHERE s3pika 3anpocoB SQL o3Hauvaer:
1. CopTupoBKY BRIOOPKH 3aIipoca Mo yKa3aHHBIM TOJISIM
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2. I'pynmupoBKy BBIOOPKH 3ampoca 1o yKa3aHHBIM ITOJISIM

3. YcnoBue Ha BHIOMpaeMbIE OIS

4. YcnoBue Ha BRIOMPAEMbIC TPYIIIIBI

3. YKakuTe BO3MOXKHBIC BUIBI O0bEIMHEHUH Ta0JIHII B 3aIIpOCaXx:

1. Buyrtpennee
2. JleBoe

3. IlpaBoe

4. llpsmoe

5. OOparHoe

[IpaKTUKO-OPUEHTUPOBAHHbIE 3aJAHUS

Omnpenenute NpPU3HAKK, 3HAYUMbBIE [UIS KiIacCH(UKAUUU aHAIM3MPYEMOrO TIpolecca WU
SIBJICHUSI, OLIGHUTE IOJHOTY pe3ynbTaToB Kiaccupukauuu. [Ipoananusupyiite TaOnuyHbIe
JTaHHBIE Y BBIJCJIUTE TPYMIIbI JAHHBIX, 3HAYUMBbIE JIJIS1 IPOBEACHUSI UCCIIEI0BAHUS.

26




IlepeyeHb BONIPOCOB K 3a4eTy:
BcTpoeHHBIC YKMCIOBBIC THITHI si3bika Python.
Cnucku. Co3nanue, OCHOBHBIE ONIEPALIHH.
OCHOBHBIE METO/BI CITHACKA.
Koprexu. Co3nanune, OCHOBHbIE METO/IbI U OTIEPALIUU.
CrnoBapu. Co3zianue, OCHOBHBIE onepaiii. MeTo bl [isi paboThl CO CIIOBAPSIMH.
MuoxectBa. Co3anue, OCHOBHBIE METO/IbI M OIIEpalliu.
[Iepemennsie. [IpaBuna UMEHOBaHHS IEPEMEHHBIX.

I[I/IHaMI/I‘IeCKaH THUITU3alHs.

© © N o a k~ w DNhE

Ornepatopsl CpaBHEHUS U JIOTUYECKHUE ONEPATOPBL.

10.Co3nanue u BbI30B (PYHKIUU.

11.ITepenaua aprymMeHTOB (h)YHKIIHIO.

12.®OyHKUUHU-TEHEPATOPBHI.

13.PaboTa ¢ naroi u BpeMeHeM ¢ rmomornkto strptime() u strftime().
14.Bo3mosxknoctu 6ubamnorexku NumPy.

15.Metoast paboThl co ctpokamu. Cpesbl CTPOK.

16.MeTob1 paboThI CO ciMcKaMu. [ 'eHepaTop CIHCKOB.

17.MeTtobl paboThI cO ciioBapsiMu. MTepaius 1o 3ieMeHTam ciaoBapsi.
18. MeToabl paboThl ¢ MHOXKECTBaMU. MTepaliys 1o 3J1eMeHTaM MHOKECTBA.
19.MeTob1 paboThI ¢ KOPTEKAMHU.

20.JIornueckue oneparopsl OR, AND. Ycnosnsie Boipaxkenus If ... Elif ... Else.

21.PaznuuHble  anrOpUTMBI COPTHPOBKHM: HX JOCTOMHCTBA M HENOCTAaTKA Ha

Pa3IMYHbIX Ha60an JaHHBIX.

22.Numpy-MaccuBbl: onpeieieHUE, TUITbI TaHHBIX, (hopMa, Pa3MEPHOCTbD.

23.bubmmoreka Pandas. Tab6muma pandas.DataFrame:unaexcarius CTPOK U
ctonb1oB, unstparus. Oyukiuu loc[] u iloc|].

24. I'pynnupoBKa U arperupoBaHue JaHHbIX B Ta0aunax pandas. O0bequHeHNE
tabu1l pandas.

25. Peanm3arust arperupoBaHus U TPYyNHOBBIX QYHKIMH si3pika  SQL ¢ momorsio
oubmuorexu SQLAIchemy.

27



26. BoimonHeHrne  BIOXKEHHBIX — MOA3AMpOCOB K 0a3e JaHHBIX  C IIOMOUIBIO
oubmuorexku SQLAlchemy.

27. Metonsl pabotsl ¢ daitnamu JSON. Cepuanuzanus.

28. Ctpykrypa XML-g0KkyMeHTa: 1epeBO, KOPEHb, Y3JIbl, JTUCTbS, TETH.

29. Monayns ElementTree mist oopabotkn XML-daiinos.

30. ®opmarupoBanue Excel-paiimoB ¢ momomipro pandas.ExcelWriter(). Urenue

XLSX-daitnoB 1o cchuIKe.

7.4, MeTronnuyeckue MaTepHaJibl, ONpeaessiiolye Npoueaypy OueHuBaHusi
3HAHUM, YMEHUH, BJIaJeHUN
CoOoTBETCTBYIOIIME MPUKA3BI, PACTIOPSHKEHUS pEKToparta, TupekTopa duivana o
KOHTPOJIE 3HAHUM CTYJECHTOB.

8. IlepeyeHb OCHOBHO U I0NIOJHUTEIbHOI Y4eOHOM JUTEpPaTyPhl, HEOOXOAUMOIi
JJIA OCBOCHHSA IMCHHUILINHBI

OcHoBHas JuTEpaTypa:

1. Kpuponamos, C. S. Maremaruka Ha Python: yueOHuk / C. .
Kpuponanos, M. b. XpunynoBa. — MockBa: KuoPyc, 2022. — 455. — 3BbC
BOOK.ru. -URL :https://book.ru/book/943665 — TekcT: 3JIeKTPOHHBIH.

2. Kpuomamop C.5I. Cratuctuueckue BBIYMCICHUS Ha Iutatdhopme Jupyter
Notebook ¢ wucnonszoBanuem Python: yuebnuk / C. . KpuomamoB. — Mocksa:

KnoPyc, 2022. —431 ¢. — BBC BOOK.ru. - URL.:https://book.ru/book/943660—
TeKCT: 2JIEKTPOHHBIN.
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JlonoJIHUTeIbHAS JIUTepaTypa:

3. MscuukoBa H. A. AnropuT™mbl W CTPYKTYphl JaHHBIX: ydeOHOe mocobue /
H. A. MsacaukoBa. — MockBa: KnoPyc, 2023. — 185 c¢. — 3ObC BOOK.ru. -
URL :https://book.ru/book/946265 — TeKkcT: 37eKTPOHHBIH.

4, Hansu, O. I'. JlanHble: xpaHeHue U oOpaboTKa: y4eOHHUK [0 HaNpaBlICHUAM
noarotoBku OakamaBpuata / J. I'. [ansn; ®unynusepcuteT. - MockBa: Nudpa-M,
2021. - 205 c. - Texkcr : HemocpeactBeHHbd. - To xke. - ObC ZNANIUM.com. -
URL: https://znanium.com/catalog/product/1149101 - Tekcrt : 3neKTPOHHBIH.

9. Ilepeuennb pecypcoB HHGOPMAITHOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«I/IHTepHeT», H606X0ﬂI/IMbIX AJIA 0OCBOCHUSA JUCHHUITJIMHBI
JIoKkyMeHTaI|s 110 POCKTY Onurep (Jupyter Project Documentation):
https://docs.jupyter.org/en/latest/

OdunmanpHbIi caiT s3pika nporpammupoBanus [laiiron https://python.org

Nudopmanmonnas cucrema CITAPK: https://spark-interfax.ru/

[TopTan oTkpeITEIX HJaHHBIX Poccuiickont deneparuu: https://data.gov.ru/

Odunmaneherii caiir SQLite. https://sqlite.org/

Caiit ¢ yueOHbIME MaTepuaiamu o SQL: https://www.sqltutorial.org/

VYuebnsiii pecypc SQLAIchemy Tutorial. https://www.tutorialspoint.com/sqlalchemy/index.htm

Odunmansuerii caiir SQLAlchemy: https://www.sqlalchemy.org/

Caiit xomnanun @unawm https://www.finam.ru/

Jokymenrarust 6ubimorexku NumPy https://numpy.org/

JHoxymenTarust https://pandas.pydata.org/pandas-docs/stable/index.html 12.[loxymenTarust

oubmmoreku MatPlotLib https://matplotlib.org/

Python mst Excel u I'yrut Ta6mwm: https://www.xlwings.org/

. TIpoexkT beautifulsoup4 https://pypi.org/project/beautifulsoup4/ 15.CSV-monyisb s3bika Python

https://docs.python.org/3/library/csv.html
. Monymu pmns obpabotkm XML — XML Processing Modules,
https://docs.python.org/3/library/xml.html

15. Moaynb amst TecTUpoBaHus mporpamm pytest, https://docs.pytest.org/en/7.2.x/ 18.00bekTHO-
OPHUEHTHPOBAHHOE pOrpaMMHUPOBAHUE Ha Python,

16. https://realpython.com/python3-object-oriented-programming/

17. DnexTpoHHO-OMOIMOTEYHAs cucTeMa Znanium http://www.znanium.com

18. DnekTpoHHO-OHOIHOTEYHAS cucTeMa usnarenbcTBa «Jlame» https://e.lanbook.com/

19. Dnexrponno-oubroTeuHas cuctema BOOK.RU http://www.book.ru/ 22.31ekrponto-
oubmmoTeuHas cuctema Znanium http://www.znanium.com

20. DnexTpoHHO-OMOIMOTEUHAs cucreMa usnarenscTea «OPAMTy

21. https://www.biblio-online.ru/

22. Hayunas snexktponnast 6ubaunoreka eLibrary.ru http://elibrary.ru
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10. MeToanyeckne yKa3aHusi 1Jisl 00y4ar0MXCs M0 0CBOCHUIO TUCHUILIUHBI
N3yyeHue AUCHUIUIMHBI TpeOyeT CUCTEMAaTUYECKOrO0 U IOCJIEeI0BATEIbHOTO
HAKOIUJICHUS 3HaHUM, CJIeI0BATEIbHO, TPOIYCKU OTAENIbHBIX TEM HE MO3BOJISIIOT IITy0O0KO
OCBOMTH MPEMET.
CryaeHTaM He0OXOIMMO O3HAKOMUTHCSL:

— ¢ cojiep)KaHueM paboueld mporpaMMbl AuciUIUIMHEI (1anee - PI1/]), ¢ nensamu u
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3aJadyaMM JUCLUIUIMHBL, €€ CBSI3IMU C JPYTMMH JUCUUIUIMHAMU OOpa3oBaTelbHOU
IPOrpaMMbl, METOJIMYECKUMU pa3padOTKAMHU 10 JAHHOM IUCUUIUIMHE, UMEIOLIUMUCS Ha
oOpa3oBaTenbHOM TMOpTajie U caiite kadeapbl, ¢ Trpa@UKOM KOHCYJIbTALUN
npenoiaBareneil JaHHOU Kadeapehl.

[Ipy NOArOTOBKE K JIEKLIMOHHBIM 3aHATHAM CTYAEHTaM HEOOX0IMMO:

— Iepe] KaXJI0M JIEKIIMEeH MPOoCcMaTprBaTh pabovyro MPOorpaMMy AUCLHUIUIMHBL, 4TO
MTO3BOJIUT COKOHOMHTH BPEMsI Ha 3alIMChIBAHUE TEMBI JIEKIIMH, €€ OCHOBHBIX BOIPOCOB,
PEKOMEHYEMOU JINTEPATYPHI;

— Ha OTJIEJbHbIE JEKIUN IPUHOCUTh COOTBETCTBYIOLINI MaTepuan Ha OyMaKHbIX
HOCUTEJSIX, IPEACTABICHHBIN JIEKTOPOM Ha MOPTAJIE UITH IIPUCIAHHBINA Ha «3JIEKTPOHHBIN
MOYTOBBIA SAIMUK Tpynmnbl» (Tabnuimbl, rpaduku, cxembl). JlanHbelii martepuan Oyner
OXapaKTEepU30BaH, TPOKOMMEHTUPOBAH, JOIMOJHEH HEMTOCPEICTBEHHO HA JIEKLIUH;

— Iepen ouepeIHOM JeKurel He00X0AMMO IPOCMOTPETH 110 KOHCIIEKTY MaTepual
npeapiayiet nekuun. [pu 3atpyiHeHuax B BOCOPUSATUN MaTepuaia cieyeT 00paTUThCs K
OCHOBHBIM JIUTEPATYPHBIM HCTOYHMKaM. Ecnu pa3oOpaTbcsi B MaTepuaje ONATbh HE
ylnaioch, TO oOpaTurech K JeKTopy (mo rpaduky ero KOHCYJbTallMi) WIH K
MPENO/IaBaTelI0 Ha MPAKTUYECKUX 3aHATUAX. He ocTaBisiiTe «OenbIX MsATEH» B OCBOEHUU
MaTepuaa.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHIATHIM CTYAEHTaM CIEAyeT:

— NPUHOCUTH C COOOM pPEKOMEHJIOBaHHYIO IIpernojaBaTelieM JUTepaTypy K
KOHKPETHOMY 3aHSTHIO;

— JI0 OYEPEJHOr0 MPAKTUYECKOT0 3aHATHS IO PEKOMEHI0BAHHBIM JIUTEPATYPHBIM
MCTOYHUKAM MPOPad0TaTh TEOPETUUECKHI MaTepua, COOTBETCTBYIOLIEH TEMbI 3aHATHS;

— B HavaJle 3aHATUH 33JaTh IIPENOIABATEII0 BOIPOCHI IO MAaTEPHUAITY, BBI3BABILIEMY
3aTpy/IHEHUS] B €ro NOHMMAaHUU U OCBOCHHMM MpPH PEUICHUM 3a/1ad, 3aJAaHHbIX IS
CaMOCTOSTEJIBHOTO PELICHHUS;

— Ha 3aHIATHM JOBOJUTH KaXAYI0 3aJady J0 OKOHYATEJIbHOIO pEeILIEHUs,
J€MOHCTPUPOBATh IOHUMAaHUE MPOBEACHHBIX PAacueTOB (aHAJIU30B, CUTYyaIHil), B CIy4ae
3aTpyAHEHHUI 00paIaThCs K NpernogaBaTento.
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CryzneHTam, NPONYCTUBIIMM 3aHATUSA (HE3aBUCUMO OT NPHYMH) U HE MUMEIOLIUM
BBITIOJTHEHHOTO MPAKTUYECKOTO 3a/1aHNUsI, PEKOMEH/IyeTCS HE M03KEe YeM B 2-HEeIeTbHBIN
CPOK SIBUTBCS HA KOHCYJbTAalMIO K MPENoAaBaTeN0 M OTYUTAThCA IO TEME,
paccMaTpuBaeMoil Ha 3aHATUU. CTyHEHTbl, HE OTYMTABIUMECS [0 KaXIOW HE
npopabOTaHHOM MMHU Ha 3aHATUAX TEME K Hadally 3a4eTHOM ceccuu, YIyCKaroT
BO3MOXHOCTh TOJYYUTh TIOJOKEHHbIE Oallibl 3a paboTy B COOTBETCTBYIOLIEM
ceMecTpe.

CamocrosiTenbHas paboTa CTyJCHTOB BKIIIOYAET B €05l BBIMOJIHEHUE PA3IUYHOIO
poJia 3aJaHuii, KOTOpblE OPUEHTHPOBAHbI Ha OoJjiee TIIyOOKOE YCBOEHHE MaTepualia
uzydaemol auctuiuimebl. [lo kaxaod Tteme ydeOHOM JUCHUIUIMHBI CTYJIEHTaM
npejyiaraeTcsl nepedyeHb 3aJaHui JJisl CaMOCTOSITEILHON PadOTHI.

K BbINOSHEHUIO 3aJaHUil JJI1 CAMOCTOSATENBHOM padOThl MPEAbABISIOTCS
clenylomue TpeOOBaHUA: 3aJaHUS JIOJDKHBI  UCHOJHSTBCS CaMOCTOSITENIBHO U
MPEACTABISATHCS B YCTAHOBJIEHHBIA CPOK, & TAKKE€ COOTBETCTBOBATH YCTAaHOBJIEHHBIM
TpeOOBaHUSIM 10 O(POPMIICHHUIO.

CryzneHTam cieyeT NmpHu MOArOTOBKE K AK3aMEHy MapajulelIbHO MpopadaThiBaTh
COOTBETCTBYIOIINE TEOPETUUECKUE U MPAKTHUUECKHUE PA3AEIibl AUCIUIUIMHBI, (PUKCUPYS
HESICHBIE MOMEHTBHI JJI UX 00CY>KJICHUSI Ha TJTAHOBOM KOHCYJIbTAIUU.

Jrobass  dopma  camocCTOATENbHOM  paboOThl  CTyneHTa  (MOArOTOBKA K
OPAKTUYECKOMY 3aHSTHIO, BBIIOJHEHUE CaMOCTOSITENIbHON, KOHTPOJIBHOM paboT
HAYMHAETCS C M3YYEHUS COOTBETCTBYIOUIEH JHMTEpaTypbl Kak B OMONHMOTEKE, TaK U
I0Ma).

11. Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH, HCIIOJIb3yeMbIX IIPH
OCYILIIEeCTBJICHHMH 00Pa30BaTEJIbHOI0 NMPOLECcca 10 JMCUHUILIMHE, BKII0Yast
nepevYeHb He00X0AUMOr0 MPOrPAMMHOI0 o0ecredeHuss 1 ”HPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM
KoMmieKT THIIeH3HOHHOT0 POrPAMMHOI0 00ecIeYeHus :
1. Astra Linux Special Edition
CoBpemeHHbIe IpoeccuoHaIbHBbIE 0a3bl JaAHHBIX U HH(POPMALIMOHHbIE
CIIPABOYHBIC CUCTEMBbI:

1. CnpaBounas npaBoBasi cucteMa «KoncynbrantlLirocy
(http://www.consultant.ru).
2. NudopmarmonHo-o6pa3oBaTenbHbIi TopTan OUHAHCOBOTO YHUBEPCUTETA. -

https://org.fa.ru, http://campus.fa.ru
CepruduumupoBaHHbie NPOrpaMMHbIE W aNIAPpaTHbIEe CPeACTBA  3AIUMTHI
UH(OpPMALMU — HE IPEAYCMOTPEHO.
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12. Onucanne MaTepuaJIbHO-TEXHMYECKOI 0a3bl, HEOOX0IMMOMH 1A
OCyIIeCTBJIEHHsI 00Pa30BaTEJIbHOI0 MPoLecca Mo JMCHUIINHE
OcBoeHME NUCIUILIMHBI MPEANOaraeT UCIOIb30BaHUE YUEOHOW ayIUTOPUU ISt
MIPOBEJICHUS JICKITMOHHBIX U CEMHHAPCKUX 3aHSATHHA ¢ HEOOXOIUMBIMH TEXHHYECKUMH
cpeAcTBaMH (KOMITBIOTEp, MIPOEKTOpP, MHTEPAKTUBHAS JIOCKA, MPE3EHTAIIMH B CHUCTEME
Power Point, 6aHk JaHHBIX BHACO IO KypCy), CIIEIHAIBHO 000PYAOBaHHBIE ayIUTOPUH
Y KOMIIBIOTEPHBIE KJIACCHI C JIOKAJIbHOW CEThIO U BHIXOJAOM B IHTEpHET.
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