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AHHOTaNUA

JlononmHuTENbHAS MpodeccHoHabHas MporpaMma npodeccruoHansHoi nepenoarotoBku UT-npodus
(manee — Ilporpamma) npeaHazHavyeHa AJ1sl 00YYaroIUXCs 110 CIEYIOIUM HallpaBJIEHUSIM MTOATOTOBKU
MI'UMO, ne otHecenusiM Kk HWT-chepe: «MexayHapoaHble OTHOLICHUSA», «3apyOexHOe
pPETHOHOBENICHUEY, «IDKOHOMHKa», <«OKypHanmuctukay, «MeHemkMeHT», «l'oCcyaapCTBEHHOE U
MYHHMLMIIAJBbHOE ympasieHue», «Toprosoe pgeno», «®PuHaHCBl U Kpeaut», «Conuoaorusn»,
«Ilonuronorusi», «Peknama U cBA3M C oOumiecTBeHHOCThIO», «Typusm», «llemaroruueckoe
obpazoBaHue», «JIuHreucTukay, «llcuxomnorusy, «9K0JI0rus U NPUPOIONOIH30BAHUEH.

Ilenpto mpodeccnoHaabHON MEPEenoJroTOBKH SBISIETCS IOJIyY€HHE aKTyaJbHOM Ul COLUAIbHON
ceprl pononautensHol UT-kBamudukammu «Cneyuanrucm no moodenupoganuro, cOopy u aHaiuzy
@uHancosbIX OAHHBIXY.

[Tporpamma npegycMaTpuBaeT BO3MOKHOCTh BBIOOPa 00yUaroIUMUCS MOAYJIEH /1151 OCBOEHHUS.

HopmaTuBHBIi Cpok ocBOeHUs IporpaMMbl 282 daca Ipu 04HOM GopMe MOATOTOBKH, C TPUMEHEHUEM
JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUH.

ABTOpBI 1 MPENOJaBaTENH:

Ne | ®UO, JlomxHOCTD Monynu Yacos,
BCETO

Masanosa A.E. CTapIIni METOIMCT, 00O | Moayns 1.
«CxunndakTopu», uMeeT oopazoBanue crenuanutera | [IporpammupoBanue Ha

1| mo cneunansrocTn «@®yHaamenTanbHble MaTeMatrka | Python. Crapr B Python 8
U MEXaHuKa» W 4-X JETHUU CTax paboTsl B cdepe
EdTech
Bepummaun M.A., 5 et onbiTa B MporpaMMUpoBanuu, | Moayib 2.
Python-pa3paborunk B VK, panee - npenojasarens u | [IporpammupoBanue Ha

, | HACTaBHMK B GeekBrains, Rubius, Zerocoder | Python. [IpaxTrueckuii 56

(mporpammsbl o pa3pabotke Ha Python, C# u Unity), | uHTEHCUB
aBTOp COOCTBEHHOTO 00pa30BATENLHOrO Kypca MO | Monyis 6.3. AHAIN3 JaHHBIX

nporpaMMupoBanuio Ha Python ¢ ucnosibzoBanueM Python

ITonoea O.H., Project Manager B T-banke, | Moayns 3. Ynpasnenue UT-
3 | mpenojasarens B Maructparype LleHTpambHOro | mpoekTamu

YHHUBEPCUTETA, o0Imuit peeBaHTHBIN CTax 32
npodeccuoHabHOM aesitenbHoCcTH — ¢ 2014 Trona
[Torpe6nsik E.B., k.9k0H.H., mpopekTop o mudpoBoit | Moxyns 4. DuHaHCOBBIC
tpanchopmauun  MI'MUIMO.  [IpodeccronanbHas | pemieHuss HA OCHOBE JaHHBIX
IIEPENOArOTOBKA:! WHTEHCHUB YHusepcurera
HammonanbHOM ~ TEXHOJIOTMYECKON  MHHWIIMATHUBEI
«20.35» — «OctpoB 10-21» (2018). Craxx paboTsl B

4 |MI'UMO - 4 roma, oOmmii CTaX Hay4dHO- 26

[EeJArOTUYECKON HeSATEIbHOCTH — Oojiee 7 JIET.
VYyacTBoBa B HaAyYHO-UCCIEAOBATEIBCKUX MPOCKTAX
M0 HAaNpaBJICHHUSIM, CBS3aHHBIM C IUPPOBBIMU
TEXHOJIOTUSIMU, BKJTIOYas: ML-Monens s
onpeneacHus MacmTaboB JyOIIMpOBaHUs

3



(CXOAMMOCTH) MapUIPYTOB MOE30K B KOPIIOPATUBHOM
aBTOMOOMJILHOM TapKe, MOJAENTh OTOOpa 3aKa3oB H
OTITHMH3AINH POU3BOACTBA THAPOKCH/IA ATFOMUHUS,
a Tarke open source mpoekTsl: finec - Ilaker mms
MoNydeHuss (UHAHCOBBIX JIAHHBIX MOCKOBCKOM
Oupxu ¥ (UHAHCOBBIX BBIYMCICHUN HA MX OCHOBE;
weo - [IpoekT mis 3arpy3ku Habopa JaHHBIX OTYETa
MB® World Economic Outlook B Buae naradperiMmon
pandas; boo - Ilporpamma Ha Python s 3arpy3ku u
npeoOpa3oBaHusl OTKPBITOM TOJOBOM OYXTaJITEPCKOM
otuetHocTH 32 2012-2018 rT.

Apxunoa M.IO., n.3koH.H., mpodeccop Kadeapsl
SKOHOMUKH U (HHaHCOB (QakyibTeTa (hUHAHCOBOI
skoHomMukn MIMIMO. HayuHo-nenarornueckui
crax: 38 ser. Cpnenuanurer:  MOCKOBCKHI
YKOHOMHUKO-CTATUCTUUCCKUI WHCTUTYT,
CHEIHUAIBHOCTh «DJKOHOMHUYECKas KHUOEpHETUKay,
KB (DUKALIHS «IKOHOMHUCT-MATEMATUK.
HononuurensHoe oOpa3zoBanue: «OCHOBHBIE TTOHATHS
MCKYCCTBEHHOT'O MHTEJIEKTAa U MPUMEHEHHUE €ro JUIs
pelieHus 3aaad B paMmkax crenuanbHocTu (basoBbrit
ypOBeHB)», noBbImeHne kpanmpukanmn, DKH HUY
BIID / POCCHUS; OunancoBas oneHka Al
UHUIINATUB. Opranuzanus — AHO HAI1O
«KopnopatusHbIi YHHUBEPCUTET COepbOankay.
Mocksa. Cpoku — 30.06 - 08.07.2022 (ceptuduxkar);
Jletnsas umdpoas 1mkosna. Tpek Data Science.
Opranmszauuss — AHO [IIO «KopnopartusHbii
yHuBepcurer Coepbanka». Mocksa. Cpoku — 9.07 -
31.08.2020. KonuuectBo 4acoB - 176
(ynocroBepenue) wu T.0. ABTOop Oomee 200
myonuKamui B cepe SIKOHOMUKH U CTATUCTUKH, B T.4.
B UT-chepe.

Monyns 4. ®duHaHCOBBIC
pelieHus: Ha OCHOBE JIAHHBIX

Mopynb 6.1. bazoBerit

ypoBeHb BiageHuss SQL as
aHaM3a JaHHBIX

20

Cuporun B.Il.,, x.T.H., mpodeccop aemnaprameHra
CTaTUCTUKM W aHanu3a pJaHHelx HUY  «Beicmas
IIKOJIa SKOHOMMKM». HayuHo-Iegaroruueckuii crax:
35 ger. JlomosnurtenbHoe oOpaszoBanue: TAP
Certificate in Blended Learning, suBapb-heBpanb
2019 r. (University of Warwick Science Park, UK);
[TporpammupoBanue Ha si3bike Python st cOopa u
aHaJlM3a JTaHHBIX - CeHTA0pb, okTA0pp 2018, (HUY
BIID); One-Way Analysis of Variance — Are you
doing it the right way? — April 2018 (ISCAP, Porto,
Portugal) u T.1. ABTOp 6071€€ 70 MmyOnmKanuii B cepe
HSKOHOMMKH U CTAaTUCTHKH, B T.4. B UT-cepe.

Monyns 4. ®duHaHCOBBIC
pelIieHus: Ha OCHOBE JJAHHBIX

Monayns 6.1. bazoBsIit
ypoBeHb BiageHust SQL ms
aHanM3a JaHHBIX

16

l'opbato C.B., xanaumaT memaroruyeckux Hayk,
JIOLIEHT, 3aBenyromuil kadenpoil MHGOPMALMOHHBIX
texnosioruit HHOY BO TV YI'MK. Crax paGoTsl B
UT-chepe 21 rox. JlonmomHuUTEIbHOE OOpa3zoBaHUE:
[ToBbimeHre  KBaTU(UKAIHH «Hcnonp3oBanue
MH(POPMALMOHHO-KOMMYHUKALMOHHBIX  TE€XHOJIOTHil
AJIEKTPOHHOMU 1H(pOPMaLMOHHO-00pa30BaTeIbHON

Monynb 5. OCHOBEI
UH(GOPMAIMOHHON 3aIIUTHI U
kubepOe3onacHoCTH
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cpenbl 00Opa3oBaTeIbHON OpraHU3aAlMH ...». ABTOp
Hay4HbIX myOauKanui o CHEUaIbHOCTH
«[Ipuknagnas wuHpopmaruka». Peammszyer UT-
MpOeKThl B OOpa3oBaTeiabHOW cdepe, BKIIOYAs
coznanue DMOC mis Beicimx yd4eOHBIX 3aBEICHUM.

MasutoB B.P., Crapumii npenogaBatens Kadeapb Moyiib 5. OCHOBEI
uHpopMannoHHbIX TexHosornit HUYOY BO TV HH(POPMALHOHHO 3aIUTHl U
YI'MK. Hwmeer cTax neiaroruyeckol ACATENbHOCTH | kp6epGe30nacHOCTH
Oomee 18 mer. Mmeer Bwicmiee oOpa3oBaHUE TII0
8 | kBamudukauuu Wuxenep. JlononHuTEnpHOE 2
oOpa3oBaHue: HOBBIIIICHUE KBaJTM(PHUKALUU
«Hcnonb3oBanue pecypcoB 3JIEKTPOHHOU
nH(pOpMaIMOHHO-00pa30BaATEIHHOM cpenbl B
00pa3oBaTebHON OpraHu3aLUuNY.
Axynos AL, Crapmmii  apXuTEKTOp JaHHBIX | Momyis 6.1. BazoBbiit
xomnannn MHK, crapmmii npenoxasatens / 1eKTop yposenb Biaagenns SQL s
Kazanckoro denepanbHOro VHUBEPCUTET, | apamisa NaHHBIX
g | TPerofaBaTeis VYuusepcutrera Wunomonuc/MPTH,
pyKoBOAMTENs HayyHoW sabopatopuu Datalab 24
Kazanckoro (ITpuBomxcKoro) denepanbHOTO
YHuBepcutera, OOLMI CTaX MpernoaaBaTeIbCKOM
nearenpaoctd ¢ 2012 roma
Koznos A.A., Crapumii paszpaboruuk IBS, 7 ner | Monynb 6.2.
oneita B UX/UI/Product-nuzaitne, mpenomaBarens | [IpoektupoBanue
MITY wum. H.D. baymana pucuurianHbsl "BeO - | MOJIB30BATEIBCKUX
10 | paspa6orka" uudposeix  mHTEpdeEicos. | 20
BusyanbHoe
IporpaMMHUpPOBaHHE u
areHTHBIC CUCTEMBI
benodoponos 0.B., renepanbhbli aupekrop AO | Mogyis 6.2.
«Enyqeiimy, QUpeKTOp Mo Hu(ppOBOMY PAsBUTHIO B | [[poeKTHPOBAHHE
AHO AIIO «MUPIAO». Crax pabotel B UT cdepe | qonpzoBaTensermx
11 | bosee 5 sier. uudpoBeix  UHTEpdeiicoB. | 24
BusyansHnoe
IPOrpaMMHUpPOBAHUE u
areHTHBIE CUCTEMBI
Pommn C.M., x.TexH.H., nouent, Hudposas kabeapa | Mogyms 6.3. Ananus gaHHbIX
MI'MMO. [TpurnamenHsIin NPEOABATENb | ¢ ycrons3oBanmeM Python
¢axynbrera @rHaHCOBOM 3KOHOMUKN OIMHIIOBCKOTO
¢umana MI'MMO Ha Mmarucrepckux IMporpaMmax.
OOmmit memarormyeckuii ctaxxk padotrer ¢ 2002
12 | r. ABTOp NPOEKTOB [0 aHAJIN3Y TOHAJILHOCTH TEKCTA, 20

O6M€Hy KOHTaKTaMHU, METAITOMCKOBOU CUCTEMEI U T.A.
ABTOp Hay4YHBIX M y4eOHBIX M3JIAHHWI 110 MHTEPHET-
TEXHOJOTUSIM.  ABTOp  yueOHBIX  KYpCOB IO
TEXHOJIOTUAM HCKYCCTBCHHOT'O HUHTCIIJICKTa nu
MalIMHHOTO 00YYCHHUSI.
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I. O0mas moyoKeHUs NPOrpaMMbl

1.HopMaTHBHO-IpaBOBbIe OCHOBAHMS Pa3paloTKH MPOrpaMMbl

- @enepanbHblil 3ak0H 0T 29 nexadpst 2012 rona Ne273-03 «O6 obpazoanuu B Poccuiickoit
Oenepanuny;

- mnocraHoBienue [IpasurenscrBa Poccuiickoit @enepanuu ot 13 mas 2021 r. Ne 729 «O mepax
M0 pean3aliy MporpaMmsbl cTparerudeckoro guaepctsa «lIpuoputer-2030»;

- mnoctaHoBienue [IpaBurenscTBa Poccuiickoit denepannu ot 11 okrabps 2023 r. Ne 1678 «O6
yTBep)kaeHun IlpaBun npuMeHeHHs OpraHu3alUsMH, OCYLIECTBISIOIIMMU 00pa30BaTENIbHYIO
JEATeIbHOCTb, 3JIEKTPOHHOIO OOyuYeHMsl, IUCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJIOTUH IIpU
peanu3anuy 00pa3oBaTEIbHBIX POTPAMMY;

- npukaz Munuudpsl Poccun ot 29.12.2024 Ne 1180 «O6 yTBepXkA€HUN METOAMK pacuera
nmokazareneld ¢enepanbHbBIX TpoekToB «Pa3Buthe kaapoBoro mnoreHnumana WT-orpacmuy wu
«O6ecrieuenue pocryna B VHTepHET 3a cueT pa3BUTHUA CHYTHUKOBOW CBSI3W» HALMOHAIbHOM
nporpammel «I{udpoBast sxkoHomuka Poccuiickoit Depeparui», a Takke BHECEHWH W3MEHEHUH B
HEKOTOpble MpHKa3sl MuHHCTEpCTBA LU(PPOBOrO pa3BUTHS, CBSI3M M MACCOBBIX KOMMYHUKaIUI
Poccuiickoii @enepanuu 00 yTBepKIEHUM METOJUK pacuera Mokasaresell ¢enepaabHbIX MPOEKTOB
HalMoHabHOW mporpamMmel «L{udposas skoHomuka Poccuiickort ®deneparum» (mamee — mpukas
Munuudpst Poccun Ne 1180);

- mnpuka3 Munobpuayku Poccun ot 19 oxts10pst 2020 1. Ne 1316 «O0 yTBepx aeHUH TOpsiIKa
Pa3pabOTKH JOMOTHUTEIBHBIX MPO(ECCHOHANTBHBIX MPOTPaMM, COJCPIKAIIUX CBECHHS, COCTABIISIOIINE
rOCy/JapCTBEHHYI0 TailHy, M JOINOJHHUTEIbHBIX MNPOPECCHOHAIBHBIX MporpaMM B obsactu
MH(POPMALIMOHHON 0€30IacHOCTHY;

- npuka3 MunoOpnayku Poccum ot 1 mions 2013 r. Ne 499 «O6 yrepxkaenuu Ilopsinka
OpraHu3alil M  OCYLIECTBJIECHUs  OOpa30BaTEIbHOM  JEATEIBHOCTH 1O  JOHOJHHUTEIbHBIM
npo¢ecCHOHATIBHBIM ITpOrpaMMam» (C U3MEHEHUIMH, BHECEHHBIMM IIpHKa3oM MuHoOpHayku Poccuu o
15 Hos16pst 2013 1. Ne 1244 «O BHecenuu u3MmeHeHH B IlOpsiok OpraHM3aluu U OCYIIECTBICHHS
0o0pa30BaTeIbHOM  JIEATENBHOCTH IO  JIOTOJHUTEIbHBIM  MPO(PECCUOHAIBHBIM  IIpOorpammam,
YTBEPKJICHHBIN TIprKa3oM MuHucTepcTBa oOpa3zoBanus u Hayku Poccutickoit deneparnuu ot 1 Uromst
2013 r. Ne 499»);

- mnpukaz Muntpyna Poccun ot 12 ampens 2013 1. Ne 148H «O06 yTBepKIeHUH ypOBHEH
KBAJTM(HUKALUY B LENAX Pa3pabOTKH MPOEKTOB NMPO(eCcCHOHAIBHBIX CTaHIAPTOBY;

- macnopt (¢enepaibHOro Tmnpoekta «Pa3BuTme kampoBoro mnoteHmmana WT-orpacmuy
HalMoHaNbHOM nporpaMmel «L{udposas skoHomuka Poccuiickoit denepannny;

- METOIMYECKHE PpPEeKOMEHJallud 10  pa3paboTKe  OCHOBHBIX  MPO(ECCHOHATIBHBIX
00pa3oBaTeNbHBIX MPOTPAaMM H  JIOTIOJIHUTENBHBIX MPO(YECCHOHATBHBIX TMPOTPaMM C  YYETOM
COOTBETCTBYIOIIMX MPO(PECCHOHATIBHBIX cTaHAapTOB (yTB. MuHOOpHayku Poccuu 22 ssaBaps 2015 1. Ne
JJI-1/058H);

- npod. crangapt "llporpammuct”, yTBEp)KICHHBIH MpHKa3oM MMHHUCTEpCTBa Tpyna H
cormanbHOM 3ammThl Poccuiickort @enepanmm ot 18 HosiOps 2013 r. N 679H (3apeructpupoBaH
MunucrepctBoM roctuninu Poccuiickoit @enepanun 18 nexadps 2013 1., peructpannonnsiii N 30635);

- mpod. cranmapt "PykoBoauTenh MPOEKTOB B 00IaCTH HH(POPMAIIMOHHBIX TEXHOJOTHH'",
YTBEPKICHHbIN MTpUKa3oM MUHKCTEpCTBA TPY/1a U colMaibHOM 3amuThl Poccuiickoit deneparuu ot 27
anpens 2023 r. N 369H (3apeructpupoBan MunucrepctBom roctuiiun Poccuiickoit denepariu 25 mas
2023 r., peructpaionHsiii N 73455) (nanee — npodeccuoHanbHble CTaHIAPTHI).

2. TepMmuHBbI 1 onpefiesieHUs1, HcnoJb3yemblie B [Iporpamme.

Hmozoeas ammecmayus (Oanee - ammecmayusi) — OLEHKA CTENIEHU M YPOBHS OCBOEHUS
oboywarommumucs  JIIT IIII wim WT-moxnyns B ¢dopmare IEMOHCTPAIMOHHOTO 3K3aMEHa,



IpelycMaTpUBaloiasi BHIIOJHEHHE 00ydaromuMes Tpo(ecCHOHATBHBIX 3a/1a4 U OLEHKY pe3ysIbTaToB
u (WnM) mpolecca BBIMONIHEHUS — MPOBEPKY CHOPMUPOBAHHOCTH HU(POBBIX KOMIETEHLIUN B XOJe
obyuenus o AT ITIT wnm UT-momymsim.

Jlemoncmpayuonnolii  9k3amen  —  aTTECTAlMOHHOE  HUCIBbITaHWE, IMpPeaycMaTpUBarollee
BBITIOJTHEHUE MPO(EeCCHOHANBHBIX 33/ad W OLEHKY pe3yJlbTaToB U (WJIM) Mpoliecca BBIMOTHEHUS
npoeCCHOHATBHBIX  3a/a4  JUISL  TOATBEPXKJICHUS NPUMEHEHHS OO0ydJaromMucs LHU(POBBIX
KOMITETEHITMI Ha TIPAKTHKE.

Jucmanyuonuvie obpazosamenvhvie mexHonro2uu — ITO 00Opa3oBaTeIbHbIE TEXHOJIOTHH,
peann3yeMble B OCHOBHOM C NPUMEHEHHEM HH(POPMAlMOHHO-TENIEKOMMYHHUKALIMOHHBIX CETeH mpu
OIIOCPEIOBAaHHOM (HA PAaCCTOSHUH ) B3aUMOJICHCTBUU O0YUAIOIIMXCS U TIEIarOTMIeCKUX paOOTHHUKOB.

Jlononnumenvuas npogeccuonanrbhas npocpamma npogheccuoHaibHol nepenod2omosku (oaee -
IIpoepamma) — KOMILJIEKC OCHOBHBIX XapaKTEpUCTHK 00pa3oBaHus (00beM, coliepKaHue, IUTaHUPYyEMbIe
pe3yJIbTaThl) M OPraHU3AIMOHHO-TIEJAarOTUYECKAX YCIOBHA, KOTOPBIA MPEJCTaBICH B BHJE YICOHOTO
IJIaHa, KaJeHJapHOTOo YyuyeOHoro rpaduka, paboduMx MporpaMM YUeOHBIX KypCOB, IUCITUTIIMH
(Momyneit), OIICHOYHBIX M METOAMYECKMX MaTepHUaloB, a TakKkKe IMporpaMM Yy4yeOHOU H
MIPOU3BOICTBEHHOH MPAKTHK, CTAKHUPOBOK U (POPM aTTECTALIMU, MHBIX KOMIIOHEHTOB U 00ECIeYnBaeT
npuoOpeTeHue JOMOJHUTENbHONU KBanudukanuu. Ilporpamma MokeT pa3zpabarbIiBaThCsl C YYETOM
MOJIOKEHUH MPO(ECCHOHATBHBIX CTaHIAPTOB, (eAepabHBIX T'OCYJapCTBEHHBIX O00pa30BaTENbHBIX
CTaHIAPTOB, TPEOOBaHMUN PHIHKA TPyAa (MHIYCTPHH).

3nanue (3) — uHbOpMaIMs O CBOWCTBaX OOBEKTOB, 3aKOHOMEPHOCTSX IPOIIECCOB U SIBJIICHUM,
MpaBHJIaX UCIOJB30BAHUS 3TOM HHGOPMAIUY [T IPUHATUS PEUICHHH, TPUCBOCHHASI 00yUYaOLUMCs Ha
OJTHOM M3 YPOBHEH, MO3BOJISIONIMX BBITIOIHATH HaJl HEW MBICIUTENbHBIE OTIEPALIUH.

Mampuya komnemenyuii — MaTpULla KOMIIETEHIUHN, aKTyalbHBIX A HU(POBONH SKOHOMHKH, C
npuoputeroM kKomnerenuuid B UT-cdepe, paspadborannas YuuepcuteToM VMHHOMOMMC MPU y4acTUu
WNT-koMnmaHuii M yHMBEPCUTETOB-y4acTHUKOB mporpammsl «lIpuopurer-2030», mnpencrasisromas
co0oii mepedeHb KOMIIETEHIINM, CTPYKTypUPOBAHHBIN MO cdepaM MpUMEHEHUs, TUIY KOMIETEHIIUMH,
YPOBHAM UX c(POPMHPOBAHHOCTHU U XapaKTEPUCTUKAM.

Medscoucyunnunapuwiti kype (M/[K) — cTpyKTypHBIH 31eMeHT IlporpaMMbl miM mporpammsl
npoeCCHOHATBPHOTO  MOAYJIS, MpeaHa3sHauyeHHBIH Ui (QOpPMHUPOBAaHUS 3HAHUH W YMCHHH,
00BbEIMHEHHBIX MO0 MPAarMaTHUYEeCKUM OCHOBAHUSM C HapYIIEHUEM aKaJeMHYECKHX I'PaHHUIl OTpacieu
3HAHUM.

Obpazosamenvuviii Mooynb (OM) — CTPYKTYPHBIN dJIeMeHT [IporpamMmbl, TpeTHa3HAYCHHBINA IS
(dbopMUpOBaHUS ONIPEEIIEHHON KOMITIETEHIIUU MIJIM HECKOJIBKUX KOMITETEHIIUH.

Onwvim npaxkmuyeckou oesmenvhocmu (OI1/]) — obpa3oBaTeNbHbI pe3ynbTaT, BKIHOYAIOLINHA
BBITTOJIHEHUE O0YyYaroIuMCs JEATEIbHOCTH, 3aBEPIIAIONICHCS MOyYeHHEeM pe3ysibTaTta / MpoayKTa
(37emMeHTa MpOJyKTa), 3HAYMMOIO IMPH BBINOJIHEHUU TPYAOBOM (PYHKIHH, B YCIOBHUSX PEATbHOTO
MIPOU3BO/ICTBA UJIU B MOJIEIIBHOM CUTYaIUH.

Oyenounvie cpedcmea (OC) — TUAAKTUYECKUE CPEICTBA JIJISl OLIEHKH Ka4eCTBA MOATOTOBICHHOCTH
00yJaroIuXxcsl.

Ilpakmuka (npakmuueckas noocomoska) — popmMa opraHu3anur 00pa3oBaTeIbHOMN IeATEIbHOCTH
IIPU OCBOEHUH 00pa30BaTeIbHON IPOTPaMMBI B YCIIOBHUSX BBIITOTHEHHS 00YYaIOIIMMUCS OTIPEIEIEHHBIX
BUJIOB Pa0OT, CBSA3aHHBIX C Oyaymied mnpodecCHOHANbHON IeSTeNbHOCTBI0O W HAINPaBICHHBIX Ha
dbopMupOBaHHE, 3aKpEIUICHHE, PAa3BUTHUE MPAKTHYECKUX HABBIKOB M KOMIIETEHIIUU TIO MPOQUIIIO
COOTBETCTBYIOIIEH 00pa30BaTEIbHOM MPOrpaMMBI.

Pabouas npocpamma — HOPMATUBHBINA TOKYMEHT B cOcTaBe [IporpamMmsl, periiaMeHTHPYIOIIH
B3aMMOJICHCTBHE MpenoAaBarenss U oOydarloluxcs B XOJe ydeOHOro mpolrecca MpH peanu3aluu
CTPYKTYPHBIX 37eMeHTOB [Iporpammsl (MO1y b, TUCIUILIUHA, KYPC).

Cmaoicuposka — (GOpMUPOBaHHE U 3aKpEIUIEHHWE MOJYyUYEHHBIX B PE3yJbTaTe TEOPETUUYECKOU
MOATOTOBKU MPO(ECCHOHAIBHBIX 3HAHUM M YMEHHM B paMKaxX BBIMIOJIHEHUS MPAKTUYECKUX 3aJlaHUM
(pyHkumit) Ha Ga3e mpoduiabHONM KoMmmaHuu (opraHuzanuu). Jlomyckaercs 3aKIFOU€HUE CPOYHBIX
TPYAOBBIX JIOTOBOPOB, IPEIyCMAaTPUBAIOMIMX IPOXOXAECHHE OOyYaloUIMMCs — OIUIaunBaeMOi
CTaKUPOBKHU. Bpemsi mpoX0xAeHHs CTAKUPOBKH 1EJI€CO00pa3HO YUUTHIBATh B Ka4eCTBE YUEOHOH MM
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ITPOU3BOJCTBEHHOM MPAKTUKH.

Ymenue (V) — ocBoeHHBIH CyOBEKTOM CIMOCOO BBIMOTHEHHS] JEHCTBUS, OOecredrBacMbli
COBOKYITHOCTBIO NPUOOPETEHHBIX 3HAHUNW U HABBIKOB; ormepainus (AelcTBUE), BBINOIHIEMAs
OIpeIeIEHHBIM CIIOCOOOM U € ONpEETICHHBIM KauyecTBOM (YMEHHE, BBIIIOJHEHUE KOTOPOTO JI0OBEJIEHO
710 aBTOMATU3Ma, SIBJISIETCS HABBIKOM).

Vueonas mucummummnaa (YJI) — cTpykTypHBIA 35eMeHT [lporpamwmbl, mpeaHa3sHauYeHHBIA s
(dbopMupOBaHUs 3HAHUM U YMEHUN B COOTBETCTBYIOIIEH cdepe mpodhecCunoHaNbHOM eI TEeNbHOCTH.

@onowr oyenounvix cpedcms (POC) — COBOKYNHOCTh OLEHOYHBIX CPEICTB, MCIOJIB3YEMbIX Ha
Pa3IMYHBIX ATaMax MNelaroruyeckoil IMarHoCTUKH.

L]enesoii yposenv cgopmuposannocmu KomnemeHyuu — OIPEAEIECHHBIA B COOTBETCTBUHU C
Marpuneir uudpoBeix komnereHuuid u ykazanusli B I IIIT w UHUT-momynsax B kadecTBe
IUTAHUPYEMOTO pe3yJbTaTa 00y4YeHUs yPOBEHb CHOPMUPOBAHHOCTH IHU(PPOBOA KOMITCTECHITUH.

Lugposas komnemenyus (Oanee - komnemenyus) — 00pa30BATEIBHBIN PE3YJIbTAT, POPMUPYEMBIA
rpu ocBoeHuu J{IIIT ITIT v UT-momyneit m HeoOXoauMbIi aiist TproOpeTeHus aonoaHuTenbHon UT-
KBaJTM(DUKALIMK, HEOOXOIUMOM ISl BHITTOJIHEHUSI HOBOTO BHJIA AEATEIHHOCTH MO BHEAPEHHUIO U (UJIIH)
pa3BuTHio, U (WiM) pazpaboTke HUPPOBHIX TEXHOJOTWH, B TOM YHCIE aJrOPUTMOB U IPOrpaMM,
MPUTOJIHBIX JUISl MPAKTUYECKOTO MPUMEHEHUS, B OTHOM U3 MPUOPUTETHBIX OTPACIIed SKOHOMUKH.

OnekmponHoe o00yuenue — oOpraHuszanus oOpa30BATEIBHON NEATETLHOCTH C TPUMEHEHHUEM
cozeprkamielics B 0a3ax NaHHBIX W HUCIOJIb3YyEeMOW NpU pean3aluu o0pa3oBaTeIbHBIX HPOTrpaMM
uHpopMaluy M OOECHeYnBaAOIUX €€ 00paboTKy HMH(DOPMALMOHHBIX TEXHOJOTHM, TEXHUYECKHX
CpPEACTB, a Takke MH(POPMAIlMOHHO-TEICKOMMYHHUKAIIMOHHBIX CeTel, 00eCreunBaloIIuX rneperady 1no
JUHUSAM CBA3M yKa3aHHOM wuH(popManuu, B3auUMOACWCTBUE OOy4arOUIMXCSi U IeJaroru4eckKux
PabOTHUKOB.

3. TpebGoBaHus K NOCTYNAKOIIMM.

K 06yuenuto no [Iporpamme nomyckaroTcst 00ydaromuecs o OYHON UM 110 OYHO-3a04HOM opme
3a c4eT OIOJKETHBIX CPEACTB WM MO JOroBopaM 00 OKa3aHUU IUIATHBIX 00pa30BaTeIbHBIX YCIYT,
OCBOMBILIME NporpamMMbl OakaiaBpuara B oObeme He MeHee | Kypca (OakamaBpel 2 Kypca) U
MarucTparypsl (MarucTpbl) MO CJICIYIONIUM CIIEIUATIBHOCTAM U HampaBieHusM moarorosku MI'MIMO,
He orHeceHHBIM K WT-chepe: «MexayHapoaHble OTHOIICHUS», «3apyOeXHOe pPErHOHOBEICHHEY,
«OxoHOMUKaY, « KypHanuctukay, «MeHexMeHT», «['ocy1apcTBEeHHOE U MyHUIIMTIATLHOE
ynpasiieHue», « Toprosoe aeno», «®uHaHChl U Kpeaut», «Conuonorusy, «lloauronorus», «Pexnama
U CBSI3U € 001IeCTBEHHOCThION, « Typusm», «Ilemarornyeckoe obpazoBanuey, «JIMHrBUCTHKAY,
«IIcuxonorus», « IKOJIOTHS U PUPOAONOIB30BAHUEY.

4. KpanupukaumoHHasi XapaKTEePUCTHKA BbINTYCKHUKA.

Boinycknukam Ilporpammsl mpucBauBaercss nomnonHutenbHas WT-kBanudukanus B obimacTtu
CO3/1aHUsl AITOPUTMOB U KOMIIBIOTEPHBIX MPOrpaMM, NMPUTOJHBIX IS IPAKTUYECKOTO NMPUMEHEHUS B
HSKOHOMUKeE, (PMHAHCAX U YTPABJICHUH.

Boinyckauk [IporpaMMel OyAeT roToB K BBIIOJIHEHUIO TPYA0BOM EATENBHOCTH MO JOCTUKEHHUIO
nesneit mpoexToB B oonactu T B pamkax yTBepKA€HHBIX 3aKa3YUKOM TpeOOBaHUM, OI01KETOB U CPOKOB
MPOGKTOB B obOyactu  mpodecCHOHANbHON — aesTenbHOCTH  «CBsI3b, HWHGOPMAIIMOHHBIE U
KOMMYHHKAIIUOHHBIE TEXHOJIOIMH» B KauecTBe (PMHAHCOBOTO aHAJIMTHKA, JaTa aHAJIUTHKA B
¢bunancooi chepe, meHepkepa U T-poayKkToB Wik APyroro cneryairncTa mo MoJAeIUpOBaHUIo, COOpy
U aHaJIM3y JaHHBIX B pUHAHCOBOI cepe.



[Tonygenune nonomuutensHor UT-kBamudukanuu « Cneyuanucm no mooeruposanuio, cOopy u aHaiu3y QuUHAHco8wbix OaHHbLX» 00ecrieunBaeTcst HOpMUPOBAHHEM

MPUBEIEHHBIX B TAOIHIIE ITU(POBHIX KOMITCTCHITHH:

I1. Ilnanupyemsblie pe3yJbTaThl 00y4eHHs

HNHcTpyMeHTBI i i
T Iy 40 (5 (T B S D e | LeneBoi yposeHs ¢popmMupoBanus komnereHuui B Ilporpamme
chepsl KOMIIETeHIHH mpodeccroab i i i
P Oii IeSITeILHOCTH MunuMaabHbIA (MCXOIHBIN) Ba3oBblil
He npumenser si3p1ku [IpumensieT A3bIKku
28. IIpumeHsieT a3bIK1
CpenctBa MIpOrpaMMUPOBaHUS IS pPOrpaMMUPOBAaHUS JIsl PEIICHUS
. pOrpaMMUPOBaHUS IJIs
MPOrpaMMHOM eLLICHI Python penieHus PO ECCHOHATIBHBIX 3a71a4 MO/
pa3paboTK p po¢eCCHOHATIbHBI KOHTpPOJIEM 00Jiee OTBITHBIX
npodeccuoHaNbHBIX 3a7a4
X 3aja4 CIELUAJTUCTOB
[Ipumensier 6a30BbIE TOHATHUS
9. Ilpumenser crangapThl U He npumenser crangaptsl u
CrannapTsl 1 KJIACCUYECKUX M TMOKUX MOAX0JI0B
METOJUKHU TPOEKTHOTO Lean METOJIUKH IPOEKTHOTO
Meroauku B UT B IIPOEKTHOM YTIPABJIEHUHU IO
yIpaBieHUs yIpaBJieHUs
KOHTPOJIEM B COCTaBE KOMaH/IbI
OrneHnBaeT BO3MOKHOCTHU
He onenubaer [IPUMEHEHHUS
BO3MO>KHOCTH HCKYCCTBEHHOTO
IPUMEHEHUS WHTEJUIEKTa U MAILIMHHOTO
HCKYCCTBEHHOI'O o0OydeHusl HAa YPOBHE
HckyccTBEHHBIN 25. OneHrBaeT BO3MOKHOCTH WHTEJUIEKTA U MAIIIMHHOTO BKJIIOUEHUS
WHTEJUIEKT U MIPUMEHEHUS PyTorch o0y4eHus, IpOBOAS HCKYCCTBEHHOI'O
MallIMHHOE HCKYCCTBEHHOI'O MHTEIIJIEKTa OU3HEC-MOICTPOBAHUE WHTEJUIEKTa B MOJIENb
o0yueHue ¥ MAIIMHHOTO O0Y4YCeHUS ABTOMAaTU3HPYEMBIX Ou3Hec-TpoIecca Kak
nporeccoB 0e3 BHEPEHUS KOMITOHEHTa, 6e3
TEXHOJIOT Uil MOIPOOHOTO OMUCAHUS U C
HCKYCCTBEHHOI'O o0ImuMu TpeOOBaHUIMH,
MHTEJUIEKTa IIPU BHELIHEH IIOCTAHOBKE

3a1a4u




1. Crtpykrypa 00pa3oBaTe/bHBIX Pe3y1bTATOB
dopmupoBanue MUPPOBBIX KOMIIETECHIMH, HEOOXOAMMBIX Ui TOJXYYeHHUs oOydarommmucs nomnonHutensHor WT-kBamudukanum, obecrieuuBaeTcs
H0CJIEI0BATEIbHBIM (POPMUPOBAHUEM IIPOMEXKYTOUHBIX 00pa30BATENbHBIX PE3yJIbTaTOB, HAYMHAS CO 3HAHUM.

ID u ¢popmyanposka
1eJICBOT0 YPOBHS

HpOMCDKYTO'leIe 06pa30BaTeJ’lBHble pe3yJabTaThbl

OnbIT NPAKTHYECKOH JeATeJIbHOCTH

(popmupoBanus (OILID) Ymenus (Y) 3nanus (3)
KOMIIeTeH M
28. [Ipumensier s3biku | OTLJT 1 [IpumeHsTh cpeacta | Y 1 Ilpumensts Python mis pemenmst | 31  Ha3HaueHuwsi, CHHTakcuca W
MPOrpaMMHUPOBAHUSA U | pacripeenéHHOM KOMaHAHON paboThl | aNMTOPUTMUYECKUX 3a7ad B MPEAMETHON | HHCTpPYMEHTapHsl Ui paOOTHI C SI3bIKOM

penieHuss MPoQecCHOHATBLHBIX
3aa4 MOJI KOHTpojeM Oosee
OTIBITHBIX CIIECIIUATTUCTOB.

HaJl MPOrpaMMHBEIM oOecrieueHreM (Ha
OCHOBE CHCTEM KOHTPOJISI BEPCHH H
HEMPEPHIBHOTO TECTHPOBAHUS)

00J1acTH CreIuaTn3aluu

VY 2 Ilpumensats Python ana anammsa
JAHHBIX C wucnoib3oBanuemM SQL B
MpeAMETHON 00JIaCTH CreIaTu3aluu
Y 3 OO0pabaTpiBaTh M aHAIM3WPOBATH
JaHHBIE, CO3/1aBasi MOJIEIN MAIIMHHOTO

oOy4yeHHs AN pelIeHus  3a7a4y
KJaccu(uKanum, KIIACTEPU3ALIHH,
IIPOrHO3UPOBAHUS u perpeccuu,
UCTONB3ysd HWHCTpYMeHTHl Python wu

oubnmuotexkn Bpome Pandas, NumPy wu
Scikit-Learn

V4 JlekoMno3upoBarb 3ajauy,
BBIJICTIUTD TJIaBHBIE aCIIEKTBI,
IIPUMEHUTHh  JIOTMYECKHE  IIpaBuia
(YcnoBUs M IIUKJIBI), IPOBECTH OTIAAKY
IIPOCTOMN [IPOIPAMMBI. YMmeer

MOJKIIFOYUTH UCTIONIb30BaTh arenra MM B
ITOPUTME MPOrPaMMBbI

nporpammupoBanusi Python

3 2 OyHKIMHU, TapaMeTPbl, CHHTAKCUC U
WHCTpyMeHTapuil ais pabotel ¢ SQL
npu oMoty Python

33 CTPYKTYpHl JaHHBIX, paboOTy C
daitmamu, 00pabOTKy  JAaHHBIX C
UCIOJIb30BAaHUEM  OMONIMOTEK  THMa
Pandas

34 3HaeT OCHOBBI aAJITOPUTMHU3AIUU:
JIEKOMITO3HUIIHS, HaJIu4yue BBO/IA,
HalIU4yue BbIBOJA. 3HAeT 0a30BbIE
CTPYKTYpBhl ~alITOPUTMA: CJIEAOBAHHUE,
BETBJICHHE, IMKJI. 3HAET OCHOBHBIC
(dbopmathl TaHHBIX: TPpocTOr TekeT, CSV,
JSON, uzobpaxkenus (jpg, png). 3Haer
OCHOBHBIC  MPUHIMIBI  pabOTHl U
npumeHeHnss MM areHTtoB B 3amaudax
OusHeca

9. IIpumensier 6azoBele | OIIJ] 2 IIpumensats uHCTpyMeHTHI M | Y 5 OpranuzoBars pabory Hax HWT- | 35  CoBpeMeHHBIX  MOJIXOAOB K
MOHATUS  KIACCHYECKUX M | METOJMKH NPOCKTHOTO YIPABJICHUS B | MPOEKTaMHU  COTJIacHO  TpeOoBaHWsAM | ympasieHuto WT-mpoekramu, BKIIOUYas
THOKUX MOJXO0/0B B | COCTaBE MPOCKTHBIX KOMaH/I 3aKa3yrKa u NOTPEOHOCTSIM | THOKHE (agile) METOANKHU u
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ID u popmysmpoBka
1eJIEBOr0 YPOBHS

IIpoMe:xkyTOUYHBIE 00pPa30BaTeIbHbIE Pe3YJIbTAThI

OnbIT NPAKTHYECKOH 1eATeJTbHOCTH

popmupoBanus (OILI) YMmenus (Y) 3unanus (3)
KOMIIeTeH M
IIPOCKTHOM YIPABICHUU IIOJ 10JIb30BaTENIEH C yueTOM 0COOEHHOCTEN | MPOAYKTOBBI MOAXO0J; TpeOOBaHUM U
KOHTPOJIEM B COCTaBE KOMaH/Ibl BbIOpaHHOW cdepbl JeATENbHOCTH U | pEKOMEHJAui 1Mo HH(POPMAIMOHHON
MPaBOBBIX TpeOoBaHUN K HHUPPOBBIM | Oe3omacHOCTH Tipu peanm3anuun  UT-
MPOCKTaM MIPOEKTOB.
VY 6 IlpoektupoBaTh MOJIb30BATEIbCKUE | 3 6 UX/UI WHCTPYMEHTOB,
nudpoBsle  UHTEPEHCHl, HCIONB3Ys | HEOOXOMUMBIX i  MPOCKTUPOBAHUS
UX/UI WHCTPYMEHTHI, BKJTIOYAs | IU(PPOBBIX HHTEPGEHCOB, MPOBEIACHUS
dbopMupoBanue J3aiH-CUCTEM, | HCCle0BaHUN M0JIb30BATENEH,
CO3JJaHME MPOTOTHUIIOB, AJANTALMIO MO/ | CO3AaHMUS MPOTOTUIIOB U peaTU3alUU
MOOWJIbHBIE YCTPOMCTBA M PEATU3ALMIO | IETOCTHBIX TU3aiH-CUCTEM
WHHOBALIMOHHBIX TOAXOJ0B K Au3aiiHy | 3 7 3Hanue OCHOB aJITOPUTMOB
U (POBBIX MPOTYKTOB MAIIMHHOTO OOYy4YeHUs, JTOCTaTOYHBIX
v Ymenue KCIOJIb30BATh | JUIA UX UCHOJIb30BaHUs B MU T-ipoekTax
reHepaTUBHBII HMCKYCCTBEHHBIN | 3 8 OCHOBHBIX MOHSITUI
WHTEJJIEKT JJIs PElIeHUs OCHOBHBIX | MH(OPMALIMOHHOM 0€30IacHOCTH,
3anay UT-npoekra OCHOBHBIX Knbepyrpo3s st UT-npoexra,
V8 PaccunThiBaTh pHUCKHU OT | MPaBOBBIX W KPUNTOTPaAGUUECKUX MEp
KUOepyrpo3, NPUMEHATH Mepbl IO | 0OecreYeHus MH(OPMAIIMOHHOM
obecrieuenuto mudpoBoit O6e3omnacHocTu | 6e3omacuoctu UT-ipoekTa
NT-npoekra
25. OuenuBaer Bo3moxkHoctu | OIIJ] 3. dopmupyer TtexHuueckue | Y 9 [IpumensaTh Meroasl | 39 IIpMHIMIIOB WHTEIEKTYaJIbHOIO
MPUMEHEHHUSI HMCKYCCTBEHHOTO | 33JlaHMs Ha  BHEAPEHHE  METOJOB | MHTEUIEKTYaJbHOI'O aHallM3a JaHHBIX U | aHaJIU3a JAHHBIX, METO/IOB
MHTEJJIEKTa W MAIIMHHOIO | UCKYCCTBEHHOI'O MHTEJJIEKTa U | MalIMHHOTO oOyueHus Ui | mpeaoopaboTku U aHaJM3a
oOyueHus MalIMHHOTO oOyueHus g | opdexTuBHON 00paboOTKM, aHanM3a U | HHPOpPMAIUH, CHOCOOOB  CHIKEHUS
ONTUMU3AIMK  TIporiecca 00paboTku | Oe30macHOi WHTErpanuu (UHAHCOBBIX | PA3MEPHOCTH MIPU3HAKOB, OCHOB
(bUMHAHCOBBIX TAHHBIX. JAHHBIX C 1IEJIbIO MOAJIEPKKUA MPUHATHS | KIacCUUKAUU U MOJCIHUPOBAHUS
ONITUMATBHBIX YVOpaBIEHYECKUX | AJAHHBIX, OCOOEHHOCTel paboTel ¢
perieHunit (hMHAHCOBBHIMU JTAHHBIMH,

WCIOJIb30BAaHUs MPOTPaAMMHBIX Cpel U
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ID u ¢popmyamposka IIpoMe:xkyTOUYHBIE 00pPa30BaTeIbHbIE Pe3YJIbTAThI

11eJIeBOT0 YPOBHS
popmupoBanus
KOMIIeTeHI M

OnbIT NPAKTHYECKOH 1eATeJTbHOCTH

o)

YMmenus (Y)

3nanusn (3)

WHCTPYMCHTOB  aHalM3a, 00paboTKH
TEKCTOBOM HMH(OpPMALIMK, OpraHU3aIluu
Oe3omacHOro OOMEHa JIaHHBIMH Yepe3
API, BompocoB  wmH(pOpMATMOHHOI
0€3011aCHOCTH ¥ KPHUIITO-3aIUTHI.

2. Crpykrypa IIporpammel

Crpykrypa [IporpamMmel peryiaupyeTr o0pa3oBaTesibHbIE TPAEKTOPUU 00yUaIOLIUXCsl, TOCIE0BATEIbHOCTh OCBOCHHUSI CTPYKTYPHBIX 3JIEMEHTOB
(paznenoB) IIporpammbl, COOTBETCTBEHHO, IOCIIEI0BATEILHOCTh (POPMHUPOBAHUS BCEX 00pa30BaTENbHBIX PE3YJIbTAaTOB.

HauMeHOBaHMe KOMIIOHEHTA MPOrpaMMbl HIugpoi HNHBapuaHT 1 HeJieBbie IPYNIbI
o0pa3oBaTeJIbHbIX 00y4yaroumuxcs
pe3yJabTATOB

Monyns 1. [IporpammupoBanue Ha si3pike Python. Ctapt B Python 31 WNuBapuaHT 1y1s1 BCEX TPYIIT 00YUYarOIUXCs
Vi

Mopyns 2. [IporpammupoBanue Ha sizbike Python. [Ipaktuueckuit uatencus | 3 1
Vi

Monyns 3. Yopasnenue UT-nipoekramu 35
y5

Mopynb 4. ®UHAHCOBBIE PEILICHUS HA OCHOBE JaHHBIX 39
Y9

Monyns 5. OcHOBBI HH(DOPMAITMOHHON 3aIIUTHl U KHOEpOE30MMacHOCTH 38
A

Mopynsb 6.1. ba3oBsiii ypoBeHs Biagenust SQL aiist ananm3a JaHHBIX

Kowmmereurusg 28

32
V2

Moayns 6.2. IlpoekTupoBaHu€ MOIH30BATEIBCKUX ITU(PPOBBIX HHTEP(DENCOB.

Kommerenmusg 28

BapuaTu (IucuuiuiHa no BsI0OpY)
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BI/I3yaJ'IBHOC nporpaMMHupOBaHHC U arCHTHBIC CUCTCMbI

34
V4

Kommerenmusg 9

36
Y6

Monyns 6.3. AHanu3 JaHHBIX ¢ UCToNb30BaHueM Python

Kommereunrug 28

33
V3

[TpakTuka (XakaToH OT MHAYCTpHaIbHBIX apTHepoB PraktikaFest)

Ol 1
OIJ1 2
OIJ1 3

WHBapuaHT Ui BCeX TPYIIT 00ydaromuxcs
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1. Y4eOublii mJiIan

II.

OO6mwmit oovem IIporpammer coctaisier 282 gaca.

Conepxanue nporpaMmmbl

VY4eOnsiii man [IporpamMmmel onpenenseT nepeveHb, MociIe0BaTeIbHOCTh, OOIIYIO TPYAOEMKOCTh Pa3/ieioB U (pOPMbI KOHTPOJIS 3HAHUH.

O0s3atenbHas ayautopHas | CaMmocrosTenbHas pabora,
y4eOHas Harpy3Ka qac.
IIpomexyTo
Ne HaumeHoBanue Obwan Hpacrik, st
n/n KOMIIOHEHTA MPOTpaMMBbl TPYOEMKOC CTOKUPOBKH
Th, aK. Yac , 4acoB arrecranus,
4acoB
BCET BCET0 B T.4.
0, B T.4. , IIpaKkTuye
4aco | MpPaKTHYECK 4aco CKHE
B ue 33JaHus B 3aJlaHus
1 2 3 4 7 9 10 11 12
WuBapuant (o0s3areabHble MOIYJIN
1 Mopnyns 1. [IporpamMupoBanue Ha 28 8 8 18 18 2
s3pike Python. Ctapt B Python
) Monyins 2. [IporpammupoBanue Ha 40 32 24 6 6 2
s3bike Python. [IpakTryeckuii HHTEHCUB
3 | Moayns 3. Yupasnenue UT-npoexkramu 40 32 24 6 6 2
4 Monyns 4. ®uHaHCOBBIE PELICHHS HA 52 42 24 6 6 4
OCHOBE JAHHBIX
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5 Monyns 5. OCHOBBI HHPOPMAITUOHHOM 18 4 0 12 12 2
3alIUThl U KHOEpOE30MacHOCTH
BapuaTtus (Moaysu mo BEIOOpY)
6.1 Monyins 6.1. ba3zoBblii ypOBEHb 60 44 30 12 12 4
) BiajgeHust SQL 11 aHaiM3a JaHHBIX
Monyns 6.2. IlpoektupoBanue 60 44 30 12 12 4
MOJIb30BATEIBCKUX HU(POBBIX
6.2 | unrepdeiicoB. BuzyansHoe
IPOrPaMMHUPOBAHNE U areHTHBIC
CUCTEMbI
6.3 Monynb 6.3. AHanu3 JaHHBIX C 60 44 30 12 12 4
"~ | ucnompzoBanueM Python
[TpakTHKa u arTecTaius
[IpaxTuka (XakaTtoH ot 28 28
7 | uHAYCTpUANbHBIX TAPTHEPOB
PraktikaFest)
] ATttecranus B popmate 16 16 16
JIEMOHCTPALIMOHHOTO 9K3aMeHa
Hroro: 282 162 110 76 76 28 16
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2. Kasienpapuplii yaeGHbIi rpaguk!

Haumenosanue ITopsiakoBbie HOMepa Bcero yacos
KOMITOHEHTA IPOTPaMMEBI JTHEH/Heleab 00yJeHUs

1 2 3 4 5 6

BxopHas orieHka (acCeCMEHT) 1 - - - -
WuBapuant (00si3aTenbHbIE MOTYJIN
Moayns 1. [IporpammupoBanue Ha sizbike Python. Ctapt B Python 1-2 A8 | CI18 | - I1A2
Mouyins 2. [IporpamMupoBanue Ha sizbike Python. [TpakTrdeckuii HHTEHCHB 3-9 A32 | C6 - ITA2
Monyins 3. Ynpasnenue UT-nipoekramu 9-15 A32 | Cé6 - ITA2
Monynb 4. duHaHCOBBIC pellieHNs] HA OCHOBE JTAHHBIX 16-24 A42 | C6 - ITA4
Monaynb 5. OcHOBBI HHPOPMAITMOHHOM 3aITUTHI U KHOEPOE30MaCHOCTH 25 A4 | C12 | - ITA2
BapuaTtus (Moaysu mo BeIOODY)
Moy 6.1. ba3zoBblif ypoBeHb BiaageHust SQL mis ananu3a JTaHHBIX 26-36 A44 | C12 | - ITA2
Monyns 6.2. IIpoekTupoBaHue MOIb30BaTEILCKUX ITU(PPOBBIX HHTEp(DeiicoB. BuszyansHoe 26-36 A44 | CI12 | - ITA2
POrPaMMHUPOBAHUE U ar€HTHBIE CUCTEMBI
Monyns 6.3. AHanmn3a JaHHBIX ¢ Ucnoyib3oBanueM Python 26-36 A44 | C12 | - ITA2
[TpakTHKa M aTTecTalus

ITpakTuka (XakaToH OT MHIYCTpHAIbHBIX MapTHepoB PraktikaFest) 37 ) ) 1';2 )
Atrectanusi B popmare JeMOHCTPALIMOHHOTO YK3aMeHa 38 - Clé6 | - -

'HaumernoBanne KOMIOHEHTOB NpOrpaMMBbl 3aIOJIHSETCS B COOTBETCTBUM C y4eOHbIM IUIaHOM. [1o Ka)IoMy KOMIIOHEHTY IPOrpaMMbl B siueiike Tabauupl (B 3aBUCHMOCTH OT
TMOCJIEI0OBATENEHOCTH OCBOCHUSI MPOTPaMMBbI) YKa3bIBaeTCs BUJ PaObOTHI («A» - aymuropHble 3aHsaTus, «C» - camocrosTenbHas padora, «[Ip» - npakruka, craxupoBku, «I1A» -
IIpomesxyTounas arrecraius, « 1A - utoroBas aTrecTanusi) U OTBeIEHHOE Ha JaHHBINA BUJ paOOTHI KOJIMUECTBO YacoB. Hampumep, «A2» 03HauaeT «Ba 4aca ay IUTOPHBIX 3aHATHI.
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IV. Oprann3zanuoHHo-neIaroruyeckue ycJa0oBHUs peaju3aluu NporpaMmsbl

1. MaTepuajbHO-TEXHUYECKOE o0ecrieueHne

[Ipu peanuzanum obydeHus npumensiercs npuHuun «Bring Your Own Device» (BYOD),
MPEINONararolinii, YTO CIylIaTed HMEIOT BO3MOXKHOCTh HCIOJB30BaTh CBOM COOCTBEHHBIC
ra/pKeThl U YCTPOUCTBA B X0 00y4eHUsI (B TOM YHCJIe CMapT(HOHBI, ITAHIIEThI, HOYTOYKH U JIp.).

[Tomemenuss MI'IMO nipeacTaBiisitoT co00it yueOHbIe ay TMTOPHUH JUIS IPOBEICHUS yUeOHBIX
3aHATUN, TPETYCMOTPEHHBIX JIOTOJHUTENHLHON MPOPECCHOHAIBHON MPOTpaMMOMN, OCHAIICHHBIE
00Opy/IOBaHUEM W TEXHUYECKUMH cpeacTBamMu oOydeHus. [loMerneHus ajis camMOCTOSITEITbHOM
paboThl ciaymaTesieil OCHaIIEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIIOUEHUS K CETH
Wutepuer. Jlonmyckaercs 3aMeHa 000pyI0BaHUs €r0 BUPTYaIbHBIMU aHAJIOTAMHU.

MI'UMO obecnieueH HEOOXOAWMBIM  KOMILICKTOM JIMIIEH3MOHHOTO ¥ CBOOOIHO
pacmnpocTpaHseMoro MpOrpaMMHOr0 OOecledeHHs, B TOM 4YHCI€ OTEUYEeCTBEHHOTO IMPOU3BOJICTBA
(coctaB ompenensiercs B pabouux MporpaMMmax AUCHUIUIMH W TOJJIKUT OOHOBIEHHIO TPU
HEOOXOJMMOCTH).

2. YuyeOHO-MeTOAMYECKOe U HH(popManmoOHHOE o0ecnieyeHue 00y4eHust

I[Tpu ncnoap30BaHUU B 00Pa30BATEIBHOM IPOLIECCE TEYATHBIX U3AaHU ONOIMOTEUHbIH POHA
YKOMIUJIEKTOBAaH NEYAaTHBIMM M3JaHUAMM W3 pacdyera He MeHee 0,25 sk3eMIuripa Kaxaoro us
W3JIaHUH, YKa3aHHBIX B pabOyUX MporpamMmax JUCIUIUIMH, HAa OJHOTO CIyIIaTeNsl W3 4Yucia JIUII,
OJIHOBPEMEHHO OCBAaMBAIOIIUX COOTBETCTBYIOLIYIO TUCLUIUIMHY.

[Tnomane 6ubnuorexku cocrasisier 4 000 m2. OOwiee YKCIO MOCATOUYHBIX MECT B YETHIPEX
YUTAJIBHBIX 3a1ax OMOIMOTEeKH (0OLIUH, MEePUOIUUYECKUX U3JaHHM, CIPaBOYHBINA, PEIKUX KHHUT U
pykonuceit) — 279, n3 HUX 000PYAOBAHO KOMITbIOTEPAMH, OJKIIOUEHHBIMH K ceTu MHTepHeT — 53.
KommprotepHslii mapk OHOIMOTEKH OBUT TOJHOCTHIO OOHOBIEH JetoM 2019 r. B momemeHusx
OoubnuoTexkn pasBepHyTa OecrnpoBogHas cetb Wi-Fi. Ha tepputopun MI'MMO s ywammxcs
OTKPHBITHI 3 KaOMHETa ¥ UH(POPMALIMOHHBIN LIEHTP, KOTOPBIe pabOTAIOT B PEXKUME YUTAIIBHBIX 3aJI0B,
uX (OHJIbI KOMIUIEKTYIOTCSI Hay4yHOU OmOimnorekon. OOIee Ynuciao mocajouHbIX MecT — 89, U3 HUX
000pyI0BaHO KOMIIBIOTEPAMU, TTOAKIIOYCHHBIMU K ceTH HTepHeT - 40.

bubnunoreunsiit poHJ yKOMIIJIEKTOBaH MEYATHBIMH U SJIEKTPOHHBIMH U3JAHUSMH MO BCEM
IUCUUIUIMHAM, BKJIIOUYEHHBIM B Yy4YeOHBIM IUTaH, a TaKKe IO BCEM HAIPaBICHHUSIM HayYHBIX
HCCIIEIOBAHUH BYy3a.

®oHj 6ubnuoTeKku B U pax

O0bem 0ubHoTeUHOTO hoHaa (neuammuvle U30aHUs):
Buo Kon-60 akzemnaapos /ons 6 obuem odoveme
Y4yeOHas uTeparypa 457 277 59,09%
XyI0)KECTBEHHAs IUTEpaTypa 23 984 3,10%
Hayunas nmreparypa 292 574 37,81%
Bcezo: 773 835 100,00 %

InekmpoHHvle 00OKyMeEeHN bl

Bcero (Bkitouasi KHUTH, KypHAJIbI, TMCCEPTAIINH,
3aKOHOJATEIbHBIE aKThl, CTATUCTUYECKYIO U 2 841578
AHATMTHYECCKYIO HH()OPMAITUIO), CTHMHMI]

Kaxnplii cinymarenb 0OCCIEYEH WHAWBUIYAIBHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K
ANEKTPOHHBIM OnOIMoTeuHbIM cucteMaM (ObC) u HayuyHBIM 6a3aM JaHHBIX, COAEPIKALTUM YIeOHBIC,
y4e0HO-METOIMYCCKHE, CIIPABOYHBIC W HAyYHBIC W3JaHUS 10 M3yYaeMbIM TUCIUIUIMHAM. Kpome
TOT0, Ha BCEX KOMIIBIOTEPAX YHMTAJbHBIX 3JI0B OMOIMOTEKH YCTAHOBJICHBI CIIPABOYHO-TIPABOBHIC
cucrembl «Koncynbrantllnocy u «["apanT», a Takke mMporpaMMHOE oOecriedueHue Ijs JOCTyma B
HannonansHy10 21€KTPOHHYIO0 OMOIHOTEKY.
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Kaxnprii cimymarensb Takke oOecnedeH TOCTYIOM oOydaromuM Iuiar¢opmam, KOTOpBIC
COZIePKAT MHTETPUPOBAHHYIO Cpey pa3pabOTKH U TTO3BOJISIOT OIEHUTh IPOTPECC B PEIICHUU 3a/1a4
IpOrpaMMHUPOBAHUS, BKIIOYAsl CIEAyIOlee MPOorpaMMHOE oOecrieueHue:

1. ObpazoBarenpHas reiimuduuupoBanHas miardopma «komsr 21;

2. T1O mns kommyHukaruu co cryaeHTamu: Rocket.Chat;

3. IIO pmns Python: Pycharm, Visual Studio Code, Jupyter Notebook (BeO-npuiiosxenue c
OTKPBITBIM HCXOJHBIM KOJIOM, KOTOpPO€ MO3BOJSET CO3/1aBaTh JTOKYMEHTBHI, COJEpKallue KO,
yYpaBHEHHUSI, BU3YJIN3aIlUH U TIOBECTBOBATEIBbHBIN TEKCT);

4. T1O ansa SQL: PostgreSQL, IDE DBeaver Community.

5. Cucrema xoHTpods Bepcuii Gitlab.

6. I1O mns MO: PyTorch, Tensorflow, Scikit-learn

3. MetoauyecKkue peKkoOMeHAAlM /ISl TpenojaBaresieil Kypca.

[Iporpamma peanuzyercs B gopmare CMEIIaHHOrO oOydeHHus, C MPUMEHEHUEM AKTHBHBIX
TEXHOJIOTUI COBMECTHOT'O 00YUYEHHUS B 2y IMTOPUH U B JJIEKTPOHHOI cpenie. OOydeHre B OUHOI YacTu
peanu3yercss B BHUJE INPAKTUYECKUX 3aHATUN. J[MCTaHIIMOHHAs 4acTb pealu3yeTcsi Ha OCHOBE
AJIEKTPOHHOTO Kypca.

ITo manHOMy Kypcy wmmeercs sJekTpoHHBIH YMK. OOydarommecss MOTYT JTOMOJHUTH
NPEJCTAaBJICHHbIE MaTepUalbl, MOJAKIOYas K y4yeOHOH paboTe HHbIE HCTOYHUKM WH(OpMAalHUH,
ocBelaroue oobcyxaaemple npodseMbl. YMK oTHOcHTCS K KaTeropum pecypcoB OTKPBITOTO
nocTymna, chopMUPOBAHHBIX Ha OCHOBE MPUMEHEHUS MYJIbTUMEAUMHBIX U CETEBBIX TeXHOIOTui. Jliis
pacupeHust U yriayOleHusl 3HaHWHA MO BBIOPAHHOM TeMe MpeanararoTcsl CIIUCKU JIUTEpaTypbl U
MIPaKTUYECKUE 3aJIaHusl.

Cnucok pekomenoayuii.

B 0OCHOBY NpOEKTMpOBaHHS NPOTpamMMbl IOJIOXKEH HPOEKTHBIM IOIXOM, CYTh KOTOPOTO
3aKJIIOYAETCS B TOM, UTO Ka)KJI0€ 3a/laHue MPECTaBIsIET COO0M pealibHyIO 3a1auy.

[IpumeHeHre COBpEeMEHHBIX 00pa30BaTENbHBIX TEXHOJOTUH, WHHOBAIIMOHHBIX METOOB
oOyueHus (00y4eHHe MOCTPOCHO Ha YHUKAIHHOM METOJIe KOJUIEKTHBHOTO 00yueHus «Peer-to-peer
IPOBEPKM» TPOEKTOB, YTO TMO3BOJIAET chaymareasiM d3((EeKTUBHO pa3BUBaTh  HAaBBIKU
KOMMYHHKAIINH);

BrinonHeHue npakTHKO-OpUEHTHUPOBAHHBIX YUEOHBIX 3aaHul, TPEOYIOIHX IPAKTUHYECKOTO
IIPUMEHEHHUS 3HAHUM U YMEHUH, TIOJyYEHHBIX B X0J1€ U3yUEHUs JIOTMUYECKH CBA3aHHBIX MOAYJIEH;

BrinonHeHue 1eMOHCTPAlMOHHOTO 3K3aMeHa B BUE MPUKIAIHOTO MPOEKTa;

Hcnonp3oBanne MHPOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH (MHTEpaKTHUBHAs
oOpazoBarenbHas aThopMa, HHCTPYMEHTBI aBTOIIPOBEPKH KOJIa U JIP.), B TOM YKCIIE COBPEMEHHBIX
CHUCTEM TEXHOJOTHYECKOW TMOJIEPKKH Tporecca oOyueHus, oOecneduBarolmuX KoM(OpPTHBIE
yCIIOBUS 71 00ydaroluxcs, mpernoaaBarenei;

[TpuMeHeHne 3NEeKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

OOyueHue B paMKax 00pa30BaTeIbHON MPOTPaMMBbl PEATU3YIOT MPETOIaBaTeIN-IKCIIEPTHI B
o0act HHGOPMAITMOHHBIX TEXHOJIOTUH U HHU(POBBIX MPOTYKTOB.

4. KagpoBoe odecneyeHue 00pa3oBaTe1bHOI0 nmpouecca

OO0yuenue o porpaMme OCYIIECTBIIACTCS BBICOKOKBAJIU(DPUIIUPOBAHHBIMU
npenogaarensiMu MI'TIMO, G0JBIIMHCTBO U3 KOTOPHIX 00JIaIal0T YYCHON CTEMEHBIO JOKTOPA UITU
KaHIUJaTa HAayK, a TaKXe JOMOJHHUTEIbHBIM TPOPECCHOHATBHBIM 00pa30oBaHWEM B YAaCTH,
Kacaromieiicss mpodecCHOHATBHBIX KOMIIETEHIIMH B OOJIACTH CO3/aHUSl aIrOPUTMOB U IPOrPaMM,
MPUTOAHBIX [Tl MPAKTUYECKOTO MPUMEHEHUS, a TAKKe BEAYIIUMHU dKCIIEPTaMH, KOHCYJIbTaHTaMHU U
npeacraputensmMu UT - komanui.

30% ot obOmero oObeMa ayJUTOPHBIX YacOB OCYIICCTBIISIETCS JIUIAMH, WMEIOIIUMH
MOATBEPKJIEHHBIN cTax B nmpodeccun B UT-cdhepe nnmu B orpaciu nudpoBoit JKOHOMUKH HE MEHEE
IBYX JIET, TIOJTYYECHHBINA HEe 00Jiee YeThIpEX JIET Ha3al.
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V. UtoroBas arrectamnus no [lporpamme

Ilocne 3aBepmienuss oOyuenus mno IlporpaMme W TPOXOXKICHUS HWTOTOBOM OICHKH
c(OpMUPOBAHHOCTH LIUPPOBHIX KOMITETEHIINI 00yUaroLIrecs J0MyCKatTCs K UTOTOBO aTTeCTaluy.

WroroBas  arrecranuss INPOBOAUTCS €  y4yacTUEM  IpeAcTaBuTeNedl  MpouiIbHBIX
UHAYCTPUAIBHBIX M 00pa3oBaTENbHBIX MAPTHEPOB B (OpME JIEMOHCTPAIIMOHHOIO 3K3aMEHa H
IIpelyCMaTPUBAET BBIIIOJIHEHNE 00yUaroUMcs Mpo(ecCHOHAIbHBIX 33/a4 U OLEHKY pe3yiIbTaToOB U
IIpoIiecca UX BBIOJHEHMSI B paMKax TpeOyeMbIX [U(PPOBBIX KOMIIETEHIIUH.

3amaHus JIEMOHCTPALMOHHOIO JK3aMEHA AaKTyalM3UpYIOTCS € Y4YacTHEM OpraHu3alluii-
paboTomarenei, OTpaciaeBbIX MapTHEPOB M MPO(ECCHOHATBHBIX COOOIIECTB. JleMOHCTpallMOHHbIH
9K3aMEH I10Ka3bIBA€T BBHINOJIHEHUE OOYYarOIIMMCS AEATENIbHOCTH, 3aBEpIIAIOIIEHCs MOJyYeHHEM
3HAYMMOTO pe3yJibTaTa (POLYKTa WM €ro JIEMEHTa), UCIOIb3yEeMOTr0 NP BHITOJHEHUN TPYI0BOM
(YHKINU WIK TPYJOBBIX ACHCTBHMA.

OrneHka B paMKax UTOTOBOHM aTrTecTallyl MPOBOAUTCS MpPH 3alluTe MOPTHOIUO CTYACHTOB,
KOTOPOE COCTABJISIETCS U3 CIECAYIOIIUX MAaTEPUAIIOB:

1. rpymmoBeie (10 3-5 4YeENOBEK) MPOEKTHl C BHUIACO3ANMUCHI0 M WHBIMA HHU(PPOBBIMHU
pe3ynbratamMu  (BKJIIOYash TOPOrPaMMHBIA  KOJ, CXEMbl, JOKYMEHTAIUI0), MOJy4YeHHBIMU
o0yJaronmmMucs, U o0CYKJIEHHUS 3TUX PE3YJIBTATOB ¢ dKCIepTaMu (1Mo KommereHuuu u3 Pazmena 1
TpebGoBanuii) — ganee “Bumeonoptdonano’;

2. 3alIMTa UTOTOBOM aTTECTAllMOHHOW paboThl (MPOEKTa), OTHOCSIIErOCs K KOMIIETEHIUH,
HANPaBIICHHON Ha BBHIMIOJHEHHE HOBOTO BHJIA NMPOPECCHOHANBHON AEATEIHHOCTH (MO0 OIHON WU
HECKOJBLKUM KoMmmeTeHIusaM u3 Paznena 2 TpeboBanuii) - nanee “npoext”.

B paMKax HUTOTOBOU aTrTeCTallii HCIIOJIb3YCTCA peﬁTHHFOBaSI OLCHKa U MHBIC BUABI OLICHOK
COTJIaCHO CJICYIOIICH IIKaie cooTBeTCcTBUs. Bennuuna peittunroBoii oreHku 100% cooTBETCTBYyET
MaKCHUMaJIbHO BO3MOKHOMY YPOBHIO OLIEHKH C(OPMUPOBAHHBIX KOMIIETEHIIHH, BenunHa Hibke 60%
SIBJISIETCS] HEYIOBJIETBOPUTEILHOM.

OreHka 1o 5 6ammam PeittunroBas ouenka | bykBeHHas oleHka
«OTIHYHO» 90 —-100 % A
«Xopouo» 82 -89 % B

75 -81% C
«Y IOBJIETBOPUTEIHLHO 67—-74% D

60 — 66 % E
«HeynoBneTBOpUTEIBHO» Menee 60 % F

TpeboBaHus M peKOMeHIALMH N0 COCTABJIEHHIO BH1e0NOpTdhoI10

Buneonoptdonano IeMOHCTpUpPYET pe3yJbTaThl MPOEKTHON paloThl, HampaBlIEeHHOW Ha
pa3BUTHE W OCBOCHHE 3HAHMA W HABBIKOB UISI B paMKax MPOPECCHOHATBHBIX KOMITETEHITUI
MIPOTPaMMBI.

@dopMar BBIIIOITHEHUS TPOEKTOB — B rpynnax /10 3-5 y4yaCTHHKA, YTO MO3BOJIET PACKPHITh U
MPOSIBUTh TBOPUYECKHE M KOMMYHHUKATHUBHBIC CIIOCOOHOCTH M JaeT BO3MOXKHOCTh YYaCTHHKAM
B3aMMOJICHCTBOBATH APYT C IPYTOM B pa3HBIX KOMaHIHBIX POJISIX HA MIPOTSHKEHUH O0yUYEHUS.

Oxwupaercs, 4YTO B paMkKax JaHHOro ¢opmarta oOydaromuecs TakkKe CMOTYT
MPOJIEMOHCTPUPOBATh CIIOCOOHOCTh COOTHECTH U aJalnTHPOBaTh COJACP)KAHUE 3aJaHUN K
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COOCTBEHHOMY OTIBITY M ampoOHpOBaTh MOJyYECHHBIC YMEHHUS W HABBIKH B YCIIOBHSX, HanOolee
OJIM3KUX K BRIOPAHHOMW MpeaMETHOM cepe.

Yemuwlil 0oknao o gvlnonneHHoOM npoekme uiu cepuu npoeKmos npedCmaesisnemcs 6 popmame
8UOeo3anucy, Komopas O0JHCHA COOMBEMCIMBO8AMb CIEOVIOUWUM MPebOBAHUAM

1. BHIEO3almMCh CO3/1aHa XOPOIIEM KadeCTBE C MCIOJIb30BaHHEM Jtoboro moctymHoro 10 Ha
BBIOOD CITyIIaTEeNs;

00s13aTeIbHO NIEPCOHATBHOE YYacTe 00y4JaroIIerocs: B BUICO3AINCH;

JIUIIO CIIYIIATENS TOJDKHO OBITH XOPOIIIO PAa3IHIUMO;

XPOHOMETPAK BUICO3ANKCH 10 15 MUHYT;

MPUBEJICHbl CCBUIKM Ha WHBIE MaTepuainbl (BKJIIOYAash MPOTPaMMHBIM KO, CXEMBI,
)IOKYMGHTaHI/IIO), COCTAaBJIAHOIIIUEC YaCTh pemeHm{, IIOATOTOBJICHHOI'O KOMaHHOI\/’I.

el

IIpumepvl omoenvHvIX 2PYINOBIX NPOEKMHBIX 3A0AHULL

1. Coznmarb mpumMep 6a3bl JaHHBIX U3 OJHOM TAaOMUIIBI MO BHIOPAHHON TeMaTHKe (CBSI3aHHOH ¢
HampaBJIeCHHEM OOyYEHHs CTYyJEHTAa WIM JIMYHOW IIeNIbl0) Ha TEKCTOBBIX (hailiax B BHJIE
KOMaH/JHOM CTPOKH JJIsl JOCTYIA K HEH.

2. Hamucare nporpamMy Ha Python ¢ ncnonb3oBaHHEM CHMCKOB U CIOBapel JJIsl XpaHEHHs U
nanpHeue o00padoTk HaOOPOB JaHHBIX, B TOM YU CJIE aCCOLIMATUBHBIX (KIH0Y-3HAYCHHUE).

3. IlpoBectn pedakTopuHr TporpaMmbl ¢ pa3OMEHHEM 3aJaHHOTO KojJa Ha (YHKIIUH,
OTBEYAIOIIME 33 YUCThIE BBIYMCICHUS U 00pabOTKy JaHHBIX M (DYHKIMH, OTBETCTBEHHBIE 3a
BBO/JI U BBIBOJ.

Ilpumep epynnosozo npoexmnoco 3a0aHus:

Omnucanne npoekra: Co3znanue npumMepa 0as3bl JaHHBIX M3 OJHON TAaOMUIBI MO BHIOpaHHOU
TeMaTHKe (CBSA3aHHOU ¢ HaIpaBlIeHWEM O0ydYeHUs CTYJICHTa) Ha TeKCTOBBIX (paiiiax ¢ naTepdeiicom
KOMaHTHOM CTPOKH TUTST JIOCTYyTIa K HEH.

Pa3paborats (aiinoByro 60a3y JaHHBIX ¢ HECKOIbKUMU Tabnumamu. [lo Tabmuneit st uemnei
3amanus nmoApasyMmeBaetcs popmar JSON-(aiiia co ciuckoM Takux (haiyioB, Kaxaplii U3 KOTOPHIX
MMEeT OJMHAKOBYIO CTPYKTYypy. Joctym m manumymsuuu ¢ BJl ocymecTBIsrOTCS C MOMOIIBIO
KOHCOJIM, TIOJNJEP)KUBACTCS CTaHAapTHBIH Habop omeparmuidi CRUD, a Takke HECKOIbKO
CHEeM(PUIHBIX 3allPOCOB JJIsl TOCTyIa M MOWCKA COTJIACHO BapUAHTY. YKa3aTh CIIOCOO pPa3BUTHS
JTaHHOW 0a3bl JaHHBIM, BKITIOYAs JOCTYITHBIE CTICITUATM3UPOBAHHBIC CPEICTBA U MHCTPYMEHTHI.

OO0pa3zoBaTeIbHBINA PE3YJIBTAT: CTYACHTHI HAYYaTCs MCIOJIB30BAaTh TEKCTOBBIC (DAMIIbI B CBOUX
nporpamMmMax Ha Python u co3manyT cBor0 cOOCTBEHHYIO 06a3y JaHHBIX, COCTOSIIYIO U3 OJTHOW WU
HECKOJIbKHMX Ta0JInII, Ha TeKCTOBBIX (aitinax JSON-nmogo6HoTO hopmara

TpeOGoBanus u MeToAUYeCKHE PEKOMEHAALNH 10 IPOEKTY
[IpoekT moka3piBaeT HaBBIKM oOOydaromierocs 1o komnereHiusM Ilporpammer. s

BBITTOJTHEHUS TIPOEKTA 00YYArOIIUIICS BHIOMPAET OJIHY WMJIM HECKOJIbKO MPUOPUTETHBIX OTpaciiel u
MIPEAMETHYIO TEMY U3 CIIMCKA HUXKE.

Ilpumepnsiii  nepeueHv memamux Oas OEMOHCMPAYUOHHO20 IK3AMEHA C  YUemom
PpeKomeHOayuli UHOYCMPUATbHBIX NAPMHEPOB:

1. IlporHo3upoBaHME CTPAaXOBBIX CIIy4acB
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Ilpumenenue ML ona ananuza oannvix o J[TII, npoeno3uposanus cmpaxoswix eublniam u
OYEHKU PUCKO8 HA OCHOBE UCMOPUYECKUX OAHHbIX U AIbINEPHAMUBHBIX UCTOYHUKOS
(Hanpumep, no2oOHbLe YC08US, MPAPDUK).

2. AHanm3 MoTpeOUTEILCKOTO MOBEICHHSI

Hccneoosanue coepecamenbHblx U UHBECMUYUOHHBIX peuleHull nompebumereti ¢
UCNONIBL308AHUEM OAHHBIX MPAH3AKYUU, KIACMePU3ayus ayoumopuu u npocHO3UpPosaHue
MPeHO08.

3. OnruMu3anys HHBECTUIIMOHHBIX MOPTdEei

Ilocmpoenue mooeneti 0 hopmMuposanus 00120CPOUHBIX UHBECMUYUOHHBIX NOpmbenell Ha
OCHOB€ AHANU3A PLIHOYHBIX OAHHBIX, PUCKOS8 U O0XOOHOCHIU.

4. Ananmu3 QUHTEX-pEIICHHH

Oyenka s¢hpexmusnocmu yughposvix punarncosvix pewenuti (Hanpumep, MOOUILHbIE
naamedicu, Kpeoumuvle SCoring-mooenu) 0 nompeoumeneti, UHBECMOPO8 U 20CYOapCcmaa.

5. TIporHo3upoBaHHE PHIHOYHBIX TPEHIOB

Hcnonvzoeanue epemennvix psaoos u ML ona npoeno3upoganus OuHAMUKU KypCco8 8atom,
axkyuil u Opyeux QUHAHCOBLIX UHCIPYMEHMOS.

6. MOHUTOPUHT (PHMHAHCOBBIX TPAH3AKIIHIA

Buvisignenue anomanuii u MOweHHUYECKUX ONepayuil ¢ NOMOWbIO MEMOO08 MAUUHHOZO
00yuenus u anaiusa 601bUUX OAHHDBIX.

7. TocynapctBeHHasi GMHAHCOBAS MTOJTUTHKA

AHanu3z enusanuUs 20CY0apcmeeHHbIX peutenull (Hanoau, cyocuouu) a unarncogoe
nogedenue HaceneHus u busHeca.

8. KpeauTHbIil CKOPHHT

Paspabomxa mooeneti ons oyenku KpeoumocnocooHoCmu 3aemMuyuKo8 Ha OCHO8e
anbMepHAmuHbIX OAHHBIX (Hanpumep, aKMu8HOCMb 8 COYCEMAX, UCIOPUL MPAH3AKYULL).

TpeﬁoBaHnﬂ H METOAUYECCKUE PEKOMECHIAIHUHA MO BBINIOJTHCHUIO UTOI0OBOI0 MPOCKTA

CDopMaT BBIITOJIHCHUS ITPOCKTOB — B I'pyIIIax 10 3-5 YYaCTHHUKOB, UTO MMO3BOJISICT PACKPLITH U
MNposABUTH TBOPYCCKUC W KOMMYHHUKATHUBHBIC CIIOCOOHOCTH H AaCT BO3MOKHOCTH Y4YaCTHUKaM
BSaHMOHCﬁCTBOBaTB ApPYT C APYTOM B pa3HBIX KOMaHAHBIX POJIAX Ha IMMPOTAKCHUN O6y‘-IeHI/I$I.

Oxwupaercs, 4YTO B paMKax JaHHOro ¢opmata oOydaromuecs TakKkKe CMOTYT
MPOJICMOHCTPUPOBATh CIOCOOHOCTH COOTHECTH U  aJalTHPOBaTh COJCpKaHWE 3alaHuil K
COOCTBEHHOMY OTIBITY M ampoOMpOBaTh MOJyYCHHBIC YMEHHUS W HABBIKH B YCIIOBHSX, HamOolee
OJIM3KUX K BRIOpAaHHOMW MpeAMETHOU cdepe.

IIpuMepsI rPpyNNoOBLIX 3a{aHUM:
1) Ananu3 cOeperarenbHOro MoBeICHUS HACEIEHUS
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I/IHCprKIII/[ﬂ IO BBINTOJTHCHHUIO:

[IpoexT npenmnonaraer ucciae0BaHUE TAHHBIX O TPAH3AKIIUAX, OMPOCAX MM OTKPBITBIX UCTOUHHUKAX
(I1b, Poccrat) mist BeIsIBICHUS TTAaTTEPHOB cOeperaTenbHoro nopeaeHus. Heodxomumo:

e KiactepusoBars norpedureseii no GpuHaHCOBON aKTUBHOCTH.
e BbIsBUTH (haKTOpPHI, BIUSIONINE HA pellleHue cOeperaTh UM TPaTUTh.
e [locTpouTh MPOrHO3HYIO MOJEIB (HApUMED, BEPOATHOCTHh OTKPBITUS BKJIA/Ia).

MarepuaJbl B mopT¢o.iuo:

e Kaprouka npoekra ¢ runorezamu, 0030pomM MeTo10B (Hanpumep, k-means, logistic
regression).

e Jlaracet B hopmare .csv/.xIsX (aHOHUMU3HPOBAHHBIC TPAH3AKIINH WM MAKPOJAaHHBIC).

e Kon mns ananusa (Python: sklearn, seaborn, plotly).

e [IpeseHTanus ¢ KIOYEBBIMU HHCAHTaMU (Hampumep: "Mosoaexs yallle UHBECTUPYET B
KPUIITOBAIIIOTHI").

2) OnTuMu3anus UHBECTUIIMOHHOTO MOPTders

HNHcTpyKuMs 0 BBINOJHEHUIO:

3anmaua — cpaBHUTH Kinaccudeckue (Markowitz) m ML-nonxozs! (Hanpumep, reinforcement
learning) nns popmupoBanus noptdens. DTamnsbl:

e (COOp MaHHBIX MO JOXOAHOCTH aKTUBOB (AKIIMH, OOJIUTAIIUH, CHIPHE).
e Pacyer koBapHaIIMOHHON MAaTPUIIBI U ONITUMHU3AIIMS BECOB.
® DBoKTeCTHHT Ha HCTOPUYCCKUX JaHHBIX.

MarepuaJusbi:

e Kaprouka npoekra ¢ 000CHOBaHUEM BBHIOOpA aKTHBOB U METOJIOB.
o Kon ms ontummsaruu (Python: cvxpy, pyportfolioopt, backtrader).
e ['paduku qTUHAMUKA TIOPTQENS VS. phIHOYHBIX HHJICKCOB.

3) BrisBieHrEe MOIIEHHUYECKUX TPAH3AKIIHI
HNHCcTpyK1IMS 110 BHINOJHEHUIO:
Pa3paboTaTh MOENb I JETEKIIMU aHOMaIH B OAHKOBCKUX orepanusx. Mcmonp3oBaTh:

e Mertoner unsupervised learning (Isolation Forest, DBSCAN).
® AHanu3 naTTepHOB (BpeMs, CyMMa, JIOKAIIus).

Marepuansbi:

e Jlaracer c pa3MeueHHBIMHU IPUMEPAMH MOIIICHHUYECTBA.
o Kon mist o6yuenust mogenu (Python: pyod, imbalanced-learn).
e Ortuer c precision-recall u npuMepamu JTOKHBIX CpaOaTHIBAHHM.

4) TIporHo3upoBaHKUE Kypca BaJIIOT C y4€TOM HOBOCTEH
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HNHcTpyKIMSA M0 BHINOJTHEHUIO:
CoBmectuTth aHanu3 BpeMeHHBIX psiioB (ARIMA, Prophet) u NLP (ToHanbHOCTh HOBOCTEH ).
Dransl:

e [lapcunr HoBocreil (API LI, PBK).
e [loctpoenne hybrid-momenu (LSTM + sentiment analysis).

Marepuansbi:

e JlaraceT c KypcaMu JI0JiIapa/eBpo U HOBOCTSIMH.
o Kox mist NLP (BERT, TextBlob) u mporno3uposanus (statsmodels, tensorflow).
e ['paduku nmporHo3a vs. pearbHbIX 3HAYCHHH.

5) [Ipenckazanue OTTOKa KIIMEHTOB OaHKa

3agaya:
[TporHo3upoBaTh BEPOSATHOCTH yX0/1a KJIMEHTA U3 0aHKa C TOMOIIbIO METOIOB KiIacCU(PHUKAIIH.

I/IHCprKIII/Iﬂ IO BBINTOJIHCHHUIO:

e [Ipoananu3upoBaTh UCTOPUUYECKHUE AAHHBIE O TPAH3AKIUAX, 0OCITYy)KHBAHUH, KaJl00ax.
e [loctpouts mozens (CatBoost, XGBoost) ¢ yaerom BpeMeHHbIX 0COOEHHOCTEH.
® BpIenuTh KIII0YeBbIe (PaKTOPHI OTTOKA.

6) [Iporuo3upoBanre OAHKPOTCTB KOMITAHUMA

3agaua:
[Ipenckazath BEpOSTHOCTh OAHKPOTCTBA HA OCHOBE (DMHAHCOBOW OTYETHOCTH.

I/IHCprKIII/[SI IO BBINTOJTHCHHUIO:

e lcnons3oBatek ganueie EDGAR/SEC (ans US) unu CITAPK (st RU).
e [locrpouts Mmozmens (SVM, Random Forest).

TunoBbie BONPOCHI HA CO0ECeTOBAHNM:

1. Kakwue Tumsl 3a1a4 MalImHHOTO 00yUYEHHS Yalle BCero MPUMEHSIOTCS B (PUHAHCOBOI
aHanuTuKe (Knaccudukanms, perpeccus, kiacrepusanus)? [Ipuseaure npumepsl.

2. Kak Bbl BIOMpaeTe METPUKH JUIsI OLICHKU MOJIENI B 3aBUCUMOCTH OT 3aJjaudl (Hampumep,
AUC-ROC gyt kpegutHoro ckopunra, MAE nis nporno3upoBaHus LieH)?

3. B uem paznuiia Mexay ooyueHueM ¢ yuurteneM u 6e3 yuurensa? [IpuBenure hunancoBbie
IPUMEPBI VI KaX10T0 TUIIA.

4. Kakue metozp! 00pr0bI ¢ epeoOyuenneM (overfitting) BbI HCIoNb3yeTe B (PMHAHCOBBIX
porxHosax?

5. Kak BbI HHTepIIpeTHpyeTE BaXKHOCTh pU3HAKOB (feature importance) B MOAETAX, U [TOUEMY
3TO BAXHO U1 (PMHAHCOBBIX peIieHui?

6. Kakne ucrounnku (MHAHCOBBIX JAHHBIX Bl MCIOIB30BaH B rpoekTe? Kak obecneunBanu
UX Ka4eCTBO U aKTyalbHOCTb?

7. Kak BbI 0OpabaTbiBaeTe MpOMNyIEHHbIE 3HaYeHNs B (PUHAHCOBBIX BPEMEHHBIX psaax?

Kakune MeTo1p1 HopMalin3aluu/CTanAapTH3AMH JAHHBIX BBl IPUMEHSUTH U IToUeMy?

9. Kak BbI paboTtaere ¢ qucOalaHcoM KJIacCOB B 3a/1adax KiaacCUpUKAIMU (Hampumep, Ipu
JIETEeKIIUY MOLIIEHHUYECTBA)?

o
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10. Kakue metosl feature engineering Bbl IPUMEHSUIM JUIsl YIyUIIEHUs MOJIENH (HapUMep,
CO3JIaHME JIArOBbIX IIEPEMEHHBIX JJIs1 IPOrHO3UPOBAHUS)?

11. TTouemy B ¢pmHaHCaX yacTo UCcONb3yOT ancaMOmu (Random Forest, Gradient Boosting)
BMECTO JIMHEHHBIX MOAEei?

12. Kak BbI cpaBHMBaete 3¢ dektuBHOCTE ARIMA 1 LSTM 1151 mporao3upoBaHust BpEMEHHBIX
psnoB?

13. B xakux (pMHAHCOBBIX 33aJja4ax yMEeCTHO IpUMeHsTh reinforcement learning (RL)?
[IpuBeauTe mpumep.

14. Kak BbI HacTpauBaete runepnapamerpsl Moaenu (GridSearch, Bayesian Optimization)?

15. [louemy B KpeAUTHOM CKOPHUHI€ JIOTHCTUYECKAsE PErPEeCcCHs MOXKET OBITh JTyUllle
HelpoceTeit?

16. Kak BbI O11eHMBaeTe YCTOHYHMBOCTh MOJIENIM HA HOBBIX JAHHBIX (HapuUMep, MPU U3MEHEHUU
PBIHOYHBIX YCIIOBUI)?

17. Kakue metosl backtesting Bbl MpUMEHSITN 7151 IPOBEPKU TOPTOBBIX CTpaTEruii?

18. Kak BbI unrepnperupyere SHAP-3HaueHus st KpeAUTHOM Moaenu?

19. [louemy TOYHOCTH (accuracy) — He JIydllas MeTpUKa Il OLEHKU Mojenei B puHaHcax?

20. Kak BbI mpoBepsieTe, 4TO MOJIEIIb HE COJEPKUT CKPBITHIX cMeleHui (bias)?

21. Kakue anbTepHaTUBHBIE MOJEIH BBl TECTUPOBAIIH Iepe]l BBIOOPOM (UHATIBLHOMN, U [TOYeMy
OTKa3aJIUCh OT HUX?

22. Kakue orpaHiueHus Balle MOEIN MOTYT IIOBJIUSATH Ha €€ IPUMEHEHHE B pEaJIbHOM
ousnece?

23. Kak Baira MoieNb pearupyer Ha SKCTpeMallbHbIe PHIHOYHBIE COOBITUS (HalIpuMep,
KpU3HCHI)?

24. Kakue 10MOTHUTENbHBIC JaHHBIE MOTJIH OBl YIYUYIIIUTh Ka4eCTBO BAIIEro PEIICHUS ?

25. Kak BBl BUANTE pa3BUTHE BALIETO MIPOEKTa B OyyIieM (MaciTabupoBaHue, UHTETpalus ¢
JAPYTUMHU cUCTEMaMHU)?

26. Kak ObI BBI IOCTPOMIIM MOJIENH JIJIsl TPOTHO3UPOBaHUs e OJITOB MaJIoro Ou3Heca Ha
OCHOBE TPaH3aKLMOHHBIX JaHHBIX?

27. Kakue ML-MeToab! MOXHO IPUMEHUTD ISl aBTOMATUUYECKOI'O XEKUPOBAHUS BaTFOTHBIX
pUCKOB?

28. Kax Obl BbI JIETEKTUPOBAIM HHCAMIEpPCKUE CIEIKM Ha OCHOBE JAHHBIX 00 omnepanusx?

29. IlpeaioxkuTe MOAXO]] K MpOrHo3upoBaHuto cash flow kommanuu ¢ ucronbp3oBanuem NLP
(aHamM3 OTYETOB U HOBOCTEN ).

30. Kak ML MosxeT noMo4b B ONTUMHU3ALUU HAJIOTOBBIX BBIILIAT JJIS1 MEXKTyHAPOIHBIX
KOpIIOpaLUii

Kpurepun oneHku c()OpMUPOBAHHOCTH KOMIIETEHUUH /15l aTTECTAIIMOHHON KOMHCCUU

Bec B
HTOro0
BOIi
ID n HanmeHoBaHue .« .
Kpurepnii ouenku c)opMrUpOBAHHOCTH KOMIIETEH U OlleH
KOMIIeTeHIIHH

Ke
(100
%o)

I'paMOTHBIN CTUNb UW3JI0XKEHUs. BrageHue W HUCIOIL30BAHUE

HeoOXomuMoOr npodeCCUOHAIBHON IIPAaBOBOH M TEXHUYECKOH
OO6mme kpuTepun pod P 10%

TepMuHoJioruu. JlormuHas W moclieoBarelibHas — Mojaya

uHdopmanuu, OOBSICHEHHE XOJa PEIICHHUS ¥ 3HAYUMOCTH
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MTOJIYYCHHBIX PE3yJIbTaTOB.
3aBepIIeHHOCTh ~ NpPEIaraeMoro  pemieHus,  BO3MOXKHOCTh
HCIIOJIb30BaTh B COCTaBE MHBIX KOMIIOHCHTOB M CEPBHCOB,
CONPSKEHHE MM HHTETPALHS € IPYTHMH PEIUCHUSM, BOMOKHOCTH | 0,
MacImTaOMpOBaHMs, HAIMYUE OIEHKH BIUSHUSA IPEAJIaracMoro
pelIeHUs] WM KJjacca peLIICHUWH Ha pPa3BUTHE IPUOPUTETHOMU
OTpaciu.
28. Ilpumenser .
T3BIKH OOyuyaromuiicsi MPOASMOHCTPUPOBAI HCIIOIB30BAHHE TEKCTOBBIX
¢daitioB B cBomx mporpammax Ha Python u co3manm cBoro
NpOrpaMMUpPOBAHHA 0 0a3y JaHHBIX, COCTOSIIYIO M3 OJTHOW MJIM HECKOIBKUX | 25%
[ T—— coOCTBEHHYIO 0a3y I X Iy )i\
Tabnmun, Ha TeKcToBbIX (aiinmax JSON-nomoOHOro ¢opmarta, mis
npodeccnoHaTbHBIX
penreHus mpodecCHoHaANBHBIX 3a1a4
3a1a4
9. lIpumenser OOyuyaromuii  MPOJAEMOHCTPUPOBAJI HABBIKM cOOpa MW aHalM3a
CTaHAAPTHI U TpeOOBaHMI 3aKa3yuKa WM TOTPEOMTEIIS, COCTABICHUS MaTpPHIIBI
METOIMKHU PUCKOB, IUIAHUPOBAHUS TMPOEKTA, COCTABJICHHWs U ympaBieHus | 25%
MIPOEKTHOTO OIO/DKETOM, YIIpaBJICHUS KOMAHJOW W 3aBEPIICHHS IMPOEKTa IS
yIpaBJICHUS PEIICHMS TTOCTABJICHHBIX 3aJ1a4.
25. OueHuBaeT OOyuaromuiicsi MPOJAEMOHCTPUPOBATT  CIOCOOHOCTH  OIIEHUBATh
BO3MOKHOCTH BO3MOKHOCTH TPUMEHEHUS HMCKYCCTBEHHOTO HWHTE/UIGKTAa |
MIPUMEHCHUS MalIMHHOTO OOyYeHHsT B OM3HEC-TIpolleccax, BKJIIOYas aHaJIU3
HMCKYCCTBEHHOTO 11eJIeCo00pa3HOCTH UX BHeApeHUs, (hopmupoBanue TpedoBanmii Kk | 30%
WHTEJUICKTA U JAaHHBIM M aJTOPUTMaM, a TaKXe NPOSKTUPOBAHHE pEIICHUN C
MAaIIMHHOTO y4eTOM WHTErpPaIli B CYIIECTBYIOIINE CUCTEMBI
00y4eHust
TpeGoBanus K KAIPOBOMY COCTABY aTTECTAIMOHHOM KOMMCCHUM.
1. Hamuume BpIcIiero o0pa3oBaHWs W/WIM  JIOTOJHUTEIBHOTO  MPOGECCHOHAIBHOTO

oOpazoBaHust B 007acTé WHGOPMAIMOHHBIX TEXHOJOTMH MM CMEXHBIX OOJIACTSIX,
Kacarorieics npodeccruonanbHbix komnereHuii Hacrosmert JITIT TITT.

2. TloarBepknennsbrit ctaxx B mpodeccuu B UT-chepe nmu B oTpaciau mudpoBoit SKOHOMUKH HE
MeHee 2-X JIeT, TU0O0 CTaX MeJarornyeckoil paboTel B 00pa3oBaTENbHBIX OpraHU3ALUIX
BbIcIiero oOpasoBanusi Poccuiickoii Denepanny W/minm craka MPAKTUYECKOH padOTHI B
npoduiabHOM opranm3anun UT-orpaciau He MeHee 3-X JIeT.

3. Vmeer 3HaHHWS W BIaJeeT HaBBIKAMU MPOQPECCHOHATHHBIX KOMIIETCHIINN, YKa3aHHBIX B
Hactosiem JIITT TTIT.

VI. 3aBepmienne o0yuenus no Ilporpamme

Jlunam, 3aBepmuBIIUM oOO0ydeHHe 1o IlporpamMmme © JOCTHTIIMX IIEJIEBOTO  YPOBHS
c(OpMUPOBAHHOCTH HUDPOBBIX KOMIETEHIIMI MO pe3yJbTaTaM HUTOTOBOW OLIEHKH W MPOIIEIIINX
UTOTOBYIO aTTeCTaIlMio, TpHcBamBaeTcs nononHutenbHas WT-kBanmudukarms, ycTaHOBICHHAs
[Iporpammoii.

[Tpu ocBoenuu I[IporpaMmMbl mapauieIbHO C MOJYYEHHUEM BBICHIETO OOpa30BaHMs IUILIOM O
npoeCcCHOHATIBLHON TEPEroAroTOBKE BBIJIAETCS HE paHee TIOIYy4YeHUS COOTBETCTBYIOILEIO
JIOKyMeHTa 00 00pa3oBaHMM M O KBIM(UKAUHU (32 UCKIIOUEHHEM JUI], MMEIOIUX CpenHee
npo¢eCCHOHAIBHOE WJIN BBICIIEE 00pa30BaHUE).

Jlutiam, He POIIEININM UTOTOBYIO aTTECTAIMIO WM IMOTYYUBIINM Ha UTOTOBOW aTTeCTaIlluU
HEYJIOBJICTBOPUTEIBHBIC PE3YJIbTAThl, & TAKKE JIMIAM, OCBOMBIIUM dYacTh [Iporpammbl u (wiin)
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OTYUCIIEHHBIM M3 00pa30BaTeNbHONW OpraHU3alMy BbICIIEro 0Opa3oBaHMs, pealn3yrolei
[Iporpammy, BblIaeTcsi crnpaBka 00 oOydyeHMHM WIM O TMepuoae oO0ydeHUss Mo oOpasiy,
CaMOCTOSTENFHO YCTaHABIMBaEMOMY 00pa30BaTEIbHON OpraHU3aIiel BHICIIEr0 00pa3oBaHusl.
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1. O6aacrb npuMenenns padodeii MPoOrpaMmeI

Pabouas mporpamma moayns «IIporpammupoBanue Ha Python. Ctapt B Python» (manee — pabouas
rporpamma) SIBIISIETCA YaCTbIO JIOTIOJTHUTEIIbHOU npoQeCCHOHATTEHON [IPOrpamMMBl
npodeccuoHaibHON nepenoArotToBku UT-npoduns «AHanu3 GuHAHCOBBIX TaHHBIX» U HAMpPaBJICHA
Ha GOPMUPOBAHUE CIETYIOMNUX KOMIIETEHIU:

ID u dopmynuposka | [IpomexyTouHbie 0Opa3zoBaTeIbHbIE PE3YIbTATHI
HEJIEBOTO YPOBHS | OnpiT mpaktuueckoi | YMenus (Y) 3nanus (3)
(opmuposanmus NEeATEIIbHOCTH
KOMIIETeHIIUH (OI1)1)
ID 28 ITpumenser si3piku | [Ipumensts cpenctsa | [Ipumenars Python | Haznauenus,
IIPOrpaMMUpPOBaHus (B | pacnpenenéHHon JUIS peuIeHusl | CHHTAaKCuca 51
T.4.  CKPUNTBI)  JJs | KOMaHAHON paboThl | aJTOPUTMUYECKUX UHCTPYMEHTapUs JJIs
pereHus HajJ  TMPOrPaMMHBIM | 33/1a4 B MPEIMETHOU | pabOThl C  SI3BIKOM
poecCHOHATBHBIX obecrieueHueM  (Ha | obiactu MIpOrpaMMHUpPOBaHUS
3a1a4 MOJ KOHTPOJEM | OCHOBE CHUCTEM | CHIEHHAIN3ALUU Python
Oonee ONBITHBIX | KOHTPOJS BEpCUU U
CIELUAIMCTOB HEIPEPBIBHOTO

TECTUPOBAHUS)
2. CTpyKTypa n KpaTkoe cojepxkanue padoueil MporpaMmmbl

Ne HaunmenoBanue Tem, Buabl yueOHON paboOThl U KpaTkoe cojiepkanue yueoHoro | O0bem,

/0 | MaTepuaia 4acoB
1 Tema 1. Ilnarpopma nis 3ansiTuil nporpamvuposannem. Hauamno padorsl.

Koa nporpammel, ee 3anyck. Coxpanenne kojaa. [Ipuembl pefakTHpOBaHUSA

KoJ1a

Ilpaxmuueckoe 3anamue

O0630p Bo3MOXKHOCTEH si3plka Python: TUIBI JaHHBIX, OCHOBHBIE CTPYKTYPBHI,
MeTOIbl U (YHKIMH, BBOJ/BBIBOJ JAHHBIX, YCJIOBHBIC ONEpPATOPHI, LIUKIIBI,
CIIUCKOBBIC BKJIIOYECHHS, aHOHUMHBIC (QYHKIMH, OTIaika komda (try/except),
IPUEMbl PEAAKTUPOBAHUS KOJa. 3HAKOMCTBO C IJIATQPOPMON A 3aHATUS
nporpammupoBanue. Havamo pabGotel. Kom mporpammer, ee  3amyck.
Coxpanenue koaa. [IpuemMbl pejakTHpoBaHHUsI KOJIa. 3

2 Tema 2. 3naueHne, BbIpa:keHUs! M THNIBI JaHHBbIX. [IpeoOpa3oBanue TuNOB
naHHbIX. [IpUMUTHBHBIC THIIBI.

IIpaxmuueckoe 3anamue

Tumne! nanHbIX B python (Yucna, cTpoku, CHUCOK, CIOBaph, KOPTEX. MHOKECTBO,
Joruydeckuit Tum gaHHbIX). [IpeoOpazoBanue THOB qaHHBIX. [IpoBepKka THUIIOB.
BbI30B MeTONOB Lienoukoi. M3MeHsieMble 1 HEM3MEHSEMBbIE TUIIBI JAHHBIX B
Python. 2

3 Tema 3. Ilepemennbie. IIpaBuia nmMeHoBaHusl nepeMeHHbIX. Onepanus
NPUCBOCHUSA 3HAYECHUS NepeMeHHOoi. I3MeHeHue 3HAYeHUs TepeMeHHOM.
Ilpakmuueckoe 3anamue

Hcnonp3oBanue nepemeHHbIX B Python. [lepemennsie u Tumbl 1anHbIX B Python
(camel case u underscore notation). IlpaBuia MMEHOBaHUS NEpPEMEHHBIX.
I'mobanbpHBle M JOKaIbHBIE NEPEMCHHBIC. Wcnonr3oBanue NEPEMCHHBIX B
Python. Ilepenasnauenue mnepemMeHHOW. MHOXECTBEHHOE TMPUCBAUBAHUE
nepeMeHHO#. Pabota ¢ mepeMeHHbIMH B IpezAenax OJHOr0 MPOrpaMMHOIO
0J10Ka. 3
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| 4 | lpomexyTounas aTTecTanys B popMaTe HTOrOBOTO TECTHPOBAHHSI 2

3. YueGHo-TeMaTHYeCKMii J1aH padoyeli mporpaMMbl

Ounas ghopma obyuenus

KoanuectBo yacos

Haumenosanue pasjie/os u Tem AyIMTOPHBIX CamocTosTeNbHOM paboThl
Bcero, | IIpakTu4yeckue Bcero, | Ilpakru4yeckue
4acoB 3aHATHSA 4acoB 3aHATUSA

Tema 1. Ilnatrdpopma pma 3aHATHH
nporpaMMupoBanueM. Hawano paGoThI. 3 3 6 6

Kox nporpammsl, ee 3anyck. CoxpaHeHue
koja. [Ipuemsl peakTupoBaHus Koaa
Tema 2. 3HaueHuUe, BBIPAXKEHUS] W THUIIBI
naHHbIX. [IpeoOpa3oBaHue TUIIOB TaHHBIX. 2 2 6 6
[IpMHUTHBHBIEC THIIBL.

Tema 3.  llepemennslie.  IlpaBmia
MMEHOBaHUS TepeMeHHbIX. Omneparus

. 3 3 6 6
IIPUCBOCHUA 3HaA4YCHUA MIEPEMCHHOMU.
M3MeHeHue 3HaYeHNs] IEPEMEHHOM.
Hroro: 8 8 18 18
IIpomexyToUHas aTTeCTaIUs 2
Hroro 28

4. KOHTPOJIbL H OLEHKA Pe3y/IbTATOB 0CBOCHHs Padodeil mporpaMmbl

OOpazoBaTenbpHasi OpraHW3allds BBHICIIETO OO0pa30BaHUs, peajusyiomas padodyro IMporpammy,
o0ecrieunBaeT OpraHU3aIlMi0 M IPOBEICHHE MPOMEKYTOYHOTO KOHTPOJIS IO JEMOHCTPAlluU
00y4aronmMucs 00pa3oBaTeIbHBIX PE3yIbTATOB.

Texymuii KOHTPOJb MPOBOJUTCS TMpernojaBaTelieM Ha OCHOBE OLEHUBAHUSA PE3yJIbTaToOB
MPAKTUYECKUX PA0OT U CaMOCTOSITENbHON pPaboThl oOydaromuxcs. [IpoMeXyTO4HBIN KOHTPOJIb
MPOBOANUTCS B (hOpME BBHITIOTHEHHS MPAKTUYCCKUX 3adaHuii. DOpMBI M METOJABI TEKYIIETO W
MIPOMEXYTOUYHOTO KOHTPOJI, KPUTEPUU OILICHUBAHMS JTOBOJSATCS JO CBEACHHUS OOYyYaroluXcs B
Hayvase o0ydeHus. J{s mpoMeyTOUHOTO KOHTPOJIS co3aaroTcs Gpouasl oreHouHbIX cpencts (POC).
®OC BrmoualoT B ce0sd MeAarorndeckrue  KOHTPOJIbHO-H3MEPUTEIbHBIE  MaTepHalIbI,
MpeAHa3HAYCHHBIC ISl OMPEJCICHUS] COOTBETCTBHUS (WM HECOOTBETCTBHS) WHIWBHIYATHHBIX
00pa3oBaTeNbHBIX HOCTHKEHUN 3allJIaHUPOBAHHBIM 00Pa30BaTEIbHBIM PE3yIbTaTaM.

1. IIpuMepbl OLIEHOYHBIX CPEICTB

1. TlpumepHble MpaKTHYECKUE 3aTaHHS
1. VYcranoBuTe JOKAIBbHYIO cpeny pazpaborku (Hanpumep, PyCharm, Visual Studio Code).
2. Co3znaiite HOBBIN TTpoeKT Python u coxpanure daiin main.py.

3. Hanmmmute npoctyto nporpamMmy Ha Python, BeiBogsyto ctpoky "Ilpusert, mup!"
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4. 3amycTuTe HaMCaHHBIA BaMU KOJI ABYMs CIIOCOOaMU — MPSIMO U3 Cpeibl pa3paboTKu U
4yepe3 TepMUHAI.

5. W3menwute cooOIIeHre BBIBOIA M CHOBA 3allyCTUTE IIporpamMmy. Y 0eIuTeCh, YTO U3MEHEHUS
COXPaHUJIUCh.

6. Co3naiiTe pe3epBHYIO KOMMIO CBOETO MPOEKTa, CKOIMMMPOBAB MAMNKy MPOEKTAa HAa BHEIIHHUI
HAKOMUTEIb WIH 00JJAYHOE XPAHHIIUIIIE.

7. Haiinute ommoKy B cienyromieM GparmMente u ucrpasbre e€: prot("Ommnoka')

8. Omnpenenurte TN KaXKI0M U3 MEPEUUCICHHBIX HUKE BEJTNYNH:

a=>5

b=3.14
¢ =True
d ="abc'
e = None

9. OO0BscHUTE pa3HUIly MEXTy YnciiaMu Tuta int, float u Tumom ctpoku str. [lokaxxure
MpUMEpP Ka)xa0ro.

10. [IpuBenuTe BhIpakeHUE MPeoOpa30BaHUs YHUCIA 5 B CTPOKY U 0OpaTHO.

11. Yro mpoun3oiiieT, €Clii MOMbITaThCS TPeoOpa3oBaTh CTPOKY "MpUBET" B YMCIIO?

12. HazoBuTe Tpu MPUMUTUBHBIX THIA JaHHBIX B Python u npuBenuTe mpuMepsl 3HAYCHUMA
Ka)XI0I0 U3 HUX.

13. Yem otiinuaercs cnucok ot koprexka B Python? Kaxoit u3 Hux HensmeHsemMblii?

14. Kak o0bsiBrsieTcs nepeMennas B Python? Kakue cuMBOIIBI HEb3s HCIIOIB30BaTh B HMEHHU
IIEPEMEHHOI?

15. IlpucsoiiTe oaHOM NIEpeMEHHON /1Ba pa3HbIX 3HAUEHUS MTOCIIEN0BATENbHO U BBIBEIUTE 00a
pe3yibTaTa.

16. [IpunymaiiTe nATh TOMYyCTUMBIX UMEH IIEPEMEHHBIX COTTIacHO npaBmiiaMm Python.

17. Tlouemy MMeHa IEpEMEHHBIX HE MOTYT HAaUMHATHCS C IU(PPBI?

18. BIITOJIHUTE Olepanuio MPUCBANBAHUS HECKOJIBKUX IEPEMEHHBIX OJIHUM BBIPAKECHUEM.

19. O6bsBUTE ABE IEPEMEHHBIE U IOMEHSINUTE UX MECTAMHU, UCIIONB3Ysl BPEMEHHYIO
IIEPEMEHHYIO.

2. IlpumepHvle 3a0anus uUMo2o8ol ammecmayuu

3aaHusl UTOrOBOW aTTECTAllMU HAIpPaBJIeHbl HAa IPOBEPKY MOHUMAHUSI OCHOBHBIX MOHATHH U
yYMEHUE IPUMEHSATH 3HaHUS Ha IIPAKTUKE.

Yacts 1. TeopeTnueckast mpoBepka 3HaHUH (BHIOOp MPAaBUIHLHOTO BapUaHTa OTBETA)

1. Uto Takoe mutargopma Juisi 3aHITHS TIPOTPAMMHUPOBAHHEM?
A) JIro6oe ycTpoiicTBO, CHOCOOHOE BHIBOAUTH U300paKEHUE HA HKPaH.
B) Ilporpammuast cpena uist pa3pabOTKU U 3aITyCcKa MPUIIOKESHUH.
C) YcrpoiicTBO XpaHEHUS JaHHBIX.
D) CnenmanbHbii cepBep 1151 TECTUPOBAHUS BEO-TIPHIIOKEHUH.
2. Kakoii npaBUIbHBINA TOPSIIOK IEHCTBUIN A7 3ammycKa nporpammsl Ha Python?
A) OTKpBITH pelakTop — CO3AaTh MyCTOH (aill — BBECTH KOJl — COXPAaHUTh — 3aIlyCTUTh.
B) 3anyctuts IDE — HanmcaTs K0oJ1 — NPOBEPUTH CHHTAKCUC — COXPAHUTh — 3aKPBITh
Iporpammy.
C) Be10bpath HHTEpIIPETaTOp — BBECTH KOMAHY 3aITyCKa — 3allCaTh PE3YIhbTaT — 3aBEPIINUTH
pabory.
D) OtpenaxtrpoBath CymecTBYONWH (haiin — 3aIlyCTUTh HHTEPIPETATOP —> 3arPy3UTh Paiiibl —
MPOBEPUTH PabOTOCIIOCOOHOCTD.
3. lns coxpanenus (aiiia ¢ mporpaMMoii B cpesie pa3paboTKu OOBIYHO UCIONB3YETCS ropsyast
KJIABHIIIA...



A) Ctrl+ 0O
B) Shift + F10
C)Ctrl +S
D) Alt + Enter
4. Kakue nprueMbl MOMOTaroT OBICTPO HAXOAUTH OMUOKU B KO/1e?
A) Ucnonb3oBaHue MOJCBETKH CUHTAKCUCA U aBTO3aBEPILICHUS.
B) [TocTostHHOE COXpaHEeHHE MPOMEKYTOUHBIX PE3YJIHTATOB.
C) [IpumeHneHne aBTOMaTHIECKUX TECTOB.
D) Bce BrlenepeyncieHHoe.
5. Kak Ha3bIBaeTCs omneparius, Mo3BOJISIONIas IOMEHSITh THIT OJJHOTO 00BEKTa Ha JPYTOH?
A) Konkarenarusi.
B) Komno3unus.
C) Kactunr (mpeobpazoBanue).
D) Jlekommno3urusi.
6. K kakomy tumny otHocurcs 3nauenue True B Python?
A) llenouncneHHbIN.
B) Jlornueckwuii.
C) CTpoKOBBIii.
D) [InaBaromuid.
7. YkaxuTe npaBuiibHOE 00bsIBICHHUE ITepeMeHHoi B Python:
A) var=10
B) let my var =10
C) int myVar = 10
D) myvar =10
8. [louemy uMs IEpeMEHHOI He JOHKHO HAYUHATHCS C HUQPPHI?
A) D10 puBEET K OLIMOKE KOMITHIIATOPA.
B) Takue nmena OyayT aBTOMaTUYECKH YIAICHBI CPEION pa3paboTKH.
C) ms nepeMeHHOM JOMKHO HAUMHATHCS C OYKBBI UM CUMBOJIA TIOJYEPKUBAHHUS.
D) Hudps! sBISIFOTCS 3ape3epBUPOBAHHBIMU KITFOUEBBIMU CIIOBAMH.
9. HazoBuTe OCHOBHYIO OIepaIiio MpUCBOCHUS 3HAYCHUsI epeMeHHol B Python:

D) <>
10. BepHo 51 yTBEpKACHNUE: U3MEHNUTDH 3HAYEHHUE IEPEMEHHON MOYKHO MHOTOKPAaTHO?
A) Jla, n”3MeHeHne BO3MOXXHO HEOTPAaHUUYEHHOE KOJIMYECTBO pas.
B) Her, u3meHATh 3HaU€HUE TEPEMEHHON MOXKHO TOJIBKO OJIMH Pa3.
C) OTo 3aBUCHUT OT THUIIA IEPEMEHHOM.
D) BepHo nuiiib 4acTUYHO.

Yacrs II. [IpakTrueckoe 3aqanue (BBIMOIHUTH CAMOCTOSATEIHHO)

Hanummwre nporpaMMy, KoTopas 3arpainBaeT BBOJ IBYX YUCEIN U BBIBOJUT CyMMY THX
YHUCEIL.

Co3zpgaiiTe mepeMEeHHYI0 C UMEHEM My _age, MPUCBOMTE € CBOE BO3pACT U HameyaTanuTe e€
3Ha4yeHue. 3aTeM yBEIMUYbTe BO3pACT HA €MHHUILY U BBIBEJJUTE OOHOBIEHHYIO BEPCHIO.
IIpoBepbTe THIT BBEIEHHOM 10JIB30BATEIEM CTPOKH (YUCIIO Ui cll0BO). Eciiu BBeieHa
uudpa, nepeBeante e€ B eJTOYUCIEHHYI0 (opMy U npubasbTe 10. BoiBeauTe pesybTar.
OOBsBUTE IBE IEpeMEHHbIE, KaXKAas XpaHUT cBOE umsl. [lepectaBbTe 3HaUeHUS
IIEPEMEHHBIX MecTaMH. 1l peanu3anuy UCIOIb3YHUTE JOIIOIHUTENBHYIO IIEPEMEHHYIO-
ITOCPETHHUK.



BrinonHuTe cneayronye maru Bpy4Hyko: co3iaite npoctoi ckpunt Ha Python, no6aseTe
ero B peno3utopuit GitHub, caenaiite commit u push usmenenuii. Jlokaxxure haxkt
OTIPABKH CKPHHILIOTOM CTPAHHIIBI KOMMUTA.

CrenaiiTe KOHBEPTALUIO LIEJIOr0 YHCIa B CTPOKY U HA00OPOT, UCIIOJIb3YSl BCTPOEHHbBIE
¢byukauu Python.

OOmbsicHUTE pazIuyune MeXTy epeMeHHbIMU ¢ uMeHaMu first name u _firstName: nouemy
OJTHO MMl JIyHIlIe IPYToTo M IMoYeMy UMEHHO TaK MPUHSATO HA3bIBaTh IIEPEMEHHBIC B
Python?

Omnpenenure Kakoi TUI UMeEET 00BEKT, OJYUYEHHBIH B pe3yJIbTaTe cleyromeil KoOMaHabl:
result = input('BBenute Bamie ums'). OTBET MOSICHHUTE.

3ammycTuTe HHTEpaKTHUBHYIO 00070uKy Python, BeimonHuTe apudmeTnyeckyro onepamnuio
JeTIeHNs JIBYX YMcel U yOeUTeCh, UTO pe3yabTaToM sBIseTcs IpooHoe yncio. [IposeprTe
TaK)Ke JIeJICHUE HAaLIEIO.

NunuBunyanpHOE 3a/1aHKE BBITIOMHSAETCS Ha si3bike Python . [IporpammuBIil Ko HEOOX0IMMO
0oOpPMHUTH UCXOJIS U3 CIEAYIOMIUX TPEOOBAHUI:

y (paiiI0B JOKEH MPUCYTCTBOBATh 3ar0JI0BOYHBI KOMMEHTAPHI ¢ KPATKUM ONHMCAaHHEM
COJIEPKUMOTO;

y IJIaBHOTO (paiiia MpoeKTa JOKEH MPUCYTCTBOBATh 3ar0JIOBOYHBIN KOMMEHTApU ¢
OIIMCAaHUEM BBINOIHIEMOIO 3aJaHUsl U YKa3aHUEM aBTOPa;

JOJKHBI COOJTIOAATHCS TIpaBuia (pOpMaTUPOBAHUS KOJIA.

Pa3pabarbiBaeMblii TPOEKT JOJKEH BKIIIOYATH APYKECTBEHHBIN nHTepdeiic. B mporpamme nomkHa
OBITH MPEAYCMOTPEHA BO3MOXKHOCTh BBOJIAa M PEIAKTHUPOBAHUS JaHHBIX. BBIBOI JaHHBIX JOKEH
BBITIOJTHATHCSL B COOTBETCTBUU C 33JJAHHBIMH T10JIb30BATENIEM yCIIOBUSIMHU.

5. O6pa3ubl yueOHO-MeTOAUYECKMX MATEPHUAJIOB I 00y4aloUIuXcs U penoaaBaresiei

5.1. Ilpumepmwiii cnucok 80nPOCO8 OJisk CAMOCMOSMENbHOU OYEHKU Ka1eCmea 0C80eHUsL MO0V

1.

bl

SN

- = oo

Kakue cymiecTByIoT momyssipHble MHTErpupoBaHHble cpeabl pazpadorku (IDE) mis Python?
Yem otnmyarotcst cpeabl pa3padoTku (IDE) oT mpocThIX TEKCTOBBIX PeAaKTOPOB?
ITouemy Ba’kxHO MPABUJILHO HACTPOUTH paboUyIo0 cpely Mepes] HayaaoM
IIPOrpaMMUPOBAHHUSA?

W3 xakuX 3TarnoB COCTOUT MPOLIECC 3aIycKa MepBoii mporpammsl Ha Python?

Uro npoun3oiiaér, ecau nporpamma CoAepKUT CHHTAKCUYECKYIO OIIHOKY?
MOHO JI1 3aITyCTUTh OJIHY U TY K€ IporpaMMy pasHbIMU criocobamu? Ecnu na,
MEPEUYHCINTE XOTS OBl IBa crioco0a.

3a4yeM COXPAHATh UCXOAHBIA KOJI IPOrpamMMbl?

I'te 06bIUHO XpaHATCA IPOEKTHI U (paiiiibl MPOEKTOB B cpesie pa3paboTku?

Yro takoe Bepcus ¢aiiia 1 3aueM Hy>KeH KOHTPOJIb BepCUid?

. Kakue npuémsl o0neryaroT npoiecc pelakTHpOBaHUSI U OTJIAAKU MPOTPpaMMHOI0 Kozaa?
. B uém 3akmrouaeTcs npenMyIecTBO UCI0JIb30BaHUS aBTOGOPMATUPOBAHUS U IIOJICKA30K

npu pabore ¢ Kogom?

. [louemy 1oJie3HO pEryasipHO KOMMEHTHPOBATH CBOM KOJ?

. UTo Ha3BIBAIOT 3HAYCHUSIMU U BBIPAXKCHHUSAMH B ITPOTPAMMHUPOBAHUH ?

. Pacckaxute 0 pa3nuyHBIX TUIAX JTAHHBIX, MOJIEPKUBAEMBIX s36IKOM Python.

. B uéMm paznuia Mexy oneparusMu CpaBHEHUsSI M IPUCBaUBaHUS?

. Korma Bo3nukaeT He0OX0MMOCTh TPeOOpa30BaHUs TUIIOB TaHHBIX ?

. Uto o3Havaet TepmuH "kacTuHT"? Kakue ObIBalOT BUJIbI KACTUHTA?

. B kakoM cimygae nipu mpeoOpa3oBaHuY THTIA JAHHBIX BO3MOXKHA MTOTEPST TOYHOCTH ?
. Kakne mpuMuTHBHBIC TUIIBI TaHHBIX MOjepx)uBaeT Python?
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20. Yem paznuyaroTcs Leble Yucia U YUCiia ¢ TUIaBaroIel TOUKOoi?

21. Yto Takoe nepeMeHHas U KakoBa €€ poJib B IporpamMmme?

22. Tlo kaKuM IpaBUJIaM 3aJal0TCsl UMEHA NepeMeHHbIM B Python?

23. MoryT j1 UMEHa MEPEMEHHBIX COJCPKATh CICIUATbLHBIC CHMBOJIBI BpoJIe (@ miu $?

24. Yro penaet oneparop npucBauBanus "=" B Python?

25. BO3MOXHBI JI1 MHO>KECTBEHHBIE TIPUCBAUBAHMSI OTHOBPEMEHHO HECKOJIBKUM MEePEMEHHbBIM?
26. Beernia iu nepeMeHHas COXpaHsIeT OJIHO U TO K€ 3HaUCHHE B TEUEHHE BCEH TPOrpaMMbl?
27. Kak ocy1iecTBisieTcs BBOJI JaHHBIX TOJIb30oBaTeneM B Python?

28. Kak BBIBECTH pe3ysIbTaT BBIUNCICHHUM HA DKpaH?

29. B uém ocobenHocTh oreparopa input() 1 kKak 00pabaThIBatOTCs MOITYUYCHHBIC JaHHBIC?

5.2. Buowl camocmosamenvHol 6HeayOumopHol pabomul ciyuiamenei:
e MOBTOPEHHUE MaTepuaia 3aHATHI U MaTeprana yueOHUKOB MU KypCOB;
e TOATOTOBKA K MPAKTUYECKUM 3aHATHUSAM, TEKYLIEMY TE€CT- KOHTPOJIIO.

5.3. Uncmpyxyuu no 6vbinoiHeHuo

Temarnka W TUIaHBI TPOBEIACHHS MPAKTHYCCKUX 3aHITHA C IEPEUYHEM PEKOMEH]IyeMOU
JTUTEepaTyphl 3apaHee JIOBOIATCA 1O CBeldeHHs oOyuwatomuxcsa. OOydvarommuecs COTJIacHO
TEMaTHYeCKOMYy  IUIaHYy CaMOCTOSITENTLHO 0o0pabaThIBalOT  JEKIMOHHBIA  MaTepHua,
PEKOMEHIOBAaHHYIO JTUTEPATYPY.

[IpakTrueckoe 3aaHKe BBITOTHSACTCS 00YUYaIOUIMMUCS B CIEAYIOLIEM MOPSIIKE:

1. UccnenoBanue TeMbl, ienu U 3a1a4. O3HaKOMJIEHHE ¢ PEKOMEHIAIUSIMHU.

2. AKTyanu3aius ONOPHbIX 3HAHUN U YMEHUH.

3. IlogGop HEoOXO0MMMBIX WH(OOPMAITMOHHBIX MATEPHAIOB M AJTOPUTMOB ISl PEUICHUS
3aJ1a4u.

4. BeimonHeHue padoThl 00YJAOIIUMUCS TI0]T PYKOBOJCTBOM TPEIOIaBaATEIsI.

5. IlogBeneHNUE UTOTOB.

5.4. Kpumepuu oyenusanus xomnemenyuil (pe3yibmamos)

Pe3yibpTaThl OCBOCHHS JUCIUIUTHHBI OICHWBAIOTCS IyTEM BBISIBICHHUS YPOBHS 3HAHWH,
YMEHUH U HaBBIKOB UePE3 peallu3aIiiio TEKYIIEro MPOMEKYTOYHOTO H HTOTOBOTO KOHTPOJIS.

B nporiecce n3ydeHus JUCIUILIAHBI BBITOIHSIIOTCS TPOMEKYTOUHBIC KOHTPOJIbHBIC 3aJIaHHUS.
Pe3ypTaThl BEITIOTHEHUS STUX 3aaHUI SBJISIOTCS OCHOBAHHUEM ]ISl BBICTABJICHHS OIICHOK TEKYIIETO
KOHTpOJIsl. BBINOTHEHHE BCeX 3a/laHui SIBIISICTCs 00s3aTeIbHBIM JIJIs BCeX cirylnaresiei. CiymaTenu,
HE BBINIOJIHMBIIKEC B TOJHOM OOBEME BCE 3aJaHus, HE JOIMYCKAIOTCA K HTOIOBOMY KOHTPOJIIO.
Texymuii KOHTPOJIb OCYIICCTBIISCTCS IMYTEM OILEHKH YCTHBIX OTBETOB Ha 3aHATHUSAX, MHUCHMEHHBIX
paldoT, BBIMOJHIEMBIX B ayJMTOPUU U B PE3YyJbTaTe CAaMOCTOATEIbHOM MOJArOTOBKH, B TOM YHCJIE
MIPOEKTHBIX 33aJJaHMi, a TAKXKE dJIEKTPOHHOTO TECTUPOBAHUS

JI1sl UTOrOBOr0 KOHTPOJISI YCBOCHHS Kypca YYCOHBIM IIJIAHOM IIPEAYCMOTPEHO HTOTOBOE
TECTUPOBAHUE.

5.5. Onucanue wkanvl oyeHuBaHUs

1. Ilpu orleHMBaHWM 3HAHWH CIyIIaTENEH MPU MPOBEPKE MUCbMEHHBIX PadOT, MMCHMEHHOTO
pa30opa KeHCOB ¥ MHChbMEHHBIX JOMAIIHNX 33JJaHNH OIIEHKA BBICTABISCTCS 110 KXKIAOMY
Bonpocy. Mrorosas oneHka 3a paboTy sBIIseTCS cpeAHeapu(PMeTHUecKOd OLEHKOW 1o
BCEM BKIIFOUEHHBIM B pabOTy BOIIpOCcaM.

e Oyenxa omauuno (90 — 100 %) BeICTaBIsETCS 3a MOJIHBIN, YETKO CTPYKTYpPUPOBAHHBIH,
JAKOHUYHBIM OTBET, COAEp)KAIIUH KOPPEKTHO MCIIOJIb30BAaHHYI0 TEPMHHOJIOTHUIO,
IPaMOTHO U3JI0KEHHBIH YKOHOMHUYECKUM SI3BIKOM.



e Oyenxa xopowo (75 - 89 %) BBICTaBISIETCS 32 HEMOJIHBINA UK CIUIIIKOM MHOTOCIOBHBIM
OTBET, COJCPIKAIMIA M3TUITHIOW WH(POPMAIIHNIO, HE OTHOCSIIYIOCS K BOIIPOCY; 32 OTBET,
COZIep)KalIMii OMMOKY, HE HOCSIIYI0 NPUHIMIHAIBHOIO XapakTepa; COAepsKalui
KOPPEKTHO HCIOJIB30BAaHHYIO TEPMHHOJIOTHIO, TPAMOTHO W3JIOKEHHBIH YKOHOMUYECKUM
SI3BIKOM.

e Oyenka yoosnemeopumenvro (60 - 74 %) BBICTABIAETCS 32 HEMOJHBIA WM CIUIIKOM
MHOTOCJIOBHBI OTBET, COJIEPXKAIU M3TUIIHIO HH(POPMAIUIO, HE OTHOCAUIYIOCS K
BOTIPOCY; C HETOYHO HCIIOJB30BAaHHON TEPMHHOJIOTHEH, HApyIICHHEM JIOTHKH
U3JI0KEHHUS.

e Oyenxa meyoosremeopumenvio (00 60 %) BBICTABIAETCS 32 HENPABWIbHBIA OTBET;
MIPOAEMOHCTPUPOBABIINIA OTCYTCTBUE 3HAHHI TI0 PACCMATPHBAEMOMY BOIIPOCY.

2. Ilpu onieHMBaHUU BBINOJIHEHHBIX CIIYLIATEISIMU NPAKMUYECKUX 3A0AHUU:

e Oyenxa omauuno (90 — 100 %) BICTaBIAETCA, €CJIM pad0TA BHITIOJHEHA CAMOCTOSTEIIBHO
10 YTBEPXKICHHON TpOLEAype, CTPYKTypa pabOThl COOTBETCTBYET IOJTYYCHHOMY
3a[JaHUI0, BBIBOJBI TPAaMOTHO C(HOPMYIHPOBaHBI, OOOCHOBaHBI U COOTBETCTBYIOT
MCXOJHOW WH(POPMAIUH, CIyIaTellb MPAaBHILHO W apryMEHTHPOBAHO OTBETHJI Ha BCE
BOTIPOCHI ITPH 3aIIUTE PAOOTHI

e Oyenxa xopowo (75 - 89 %) BbICTaBIsAETCS, €CIIM PAOOTA BHIMOJTHEHA CAMOCTOSTEIHHO TI0
YTBEPKICHHON TPOIEAYpEe, CTPYKTYpa padOThl COOTBETCTBYET IMOTYICHHOMY 3aJIaHUIO,
HO HE BCE BBIBOJBI COOTBETCTBYIOT HMCXOJHOW WH(OPMAIMU, HECKOJBKO HapylleHa
JIOTUKA W3JIOKEHUs MaTepuaya, MpU 13TOM CIymiaTelb MPaBHIBHO OTBETUJI Ha BCE
BOIPOCHI MTPH 3aIMUTE PA0OTHI UITU UCIIPABUI CBOU OTBETHI PH YTOYHECHUHU.

e QOyenxa yoosnemeopumenvho (60 - 74 %) BbICTaBisieTcs, ecid paboTa BBINOJHEHA
CaMOCTOSITENILHO, HO C HapYUICHHEM YTBEPKACHHOUN MPOIEIyphl, CTPYKTypa pabOThl HE
MOJIHOCTHIO COOTBETCTBYET TOJYYEHHOMY 3a/IaHUIO0, HE BCE BBIBOJBI COOTBETCTBYIOT
MCXOIHOW MH(pOpMAINH, HApyIIIeHa JIOTHKA M3JI0KESHUSI MaTepraia, CIylaTelb He CMOT
MPAaBUIBLHO OTBETHTH Ha BOMPOCHI TPH 3aIIUTE PabOTHI

e QOyenxa neyoosnemeopumenvbHo (00 60 %) BBICTaBISETCS, €CIM pabOTa BBHIMOJTHEHA HE
CaMOCTOSTEILHO, CTPYKTYpa pabOThI HE COOTBETCTBYET MOJTyICHHOMY 3aaHHIO, BEIBOJIBI
He 000CHOBAHBI, HApYIIIeHA JIOTHKA U3TI0KEHUSI MaTepuana, B paboTe TOMyIeHbl OIINOKH,
CIIyIIaTeTh HE CMOT IPABHIILHO OTBETUTH HA BOIIPOCHI IIPH 3aIIUTE pabOTHI.

3. Ilpu mHpOBEACHUU KOMNBLIOMEPHO20 MeCm-KOHmMpOJs 3HAHUW CyllaTelnell KOMIBbIOTEpHas
IIporpaMMa OLIEHUBAET pe3yjbTaT OTBETOB CIyllaTelell Ha NpeaIoXKeHHbIe BOMIpochl. Eciu
CJIyIIaTelb OTBETHII IPaBUIIbHO Ha!

90% u OoJtee - OLIEHKA «OTIIMYHOY

75 — 89% - oLIleHKa «XOPOIIOH»

60 — 74% - olIeHKa «yJOBJIETBOPUTEIHHO
MeHee 60% - OLeHKa «HEeyA0BIETBOPUTEIBHOY

4. Tlpu IpOBEACHUH 0€108bIX Uep WU NPOEeKMHO20 3a0aHus padboTa CIIylaTeNIed OlleHUBaeTCs Ha:

omauuno (90 — 100 %), ecnu B OTYETE JOTMYHO U YETKO H3JIOKEHA apryMeHTalus Mo
KOKIOMY IIary MPUHSATHS PEIICHUN, OT4eT HH(POPMATHUBEH, XOPOIIO CTPYKTYpHUPOBaH;
COOJTIOJICHBI CPOKM M MX COTJIACOBAHUS C IperojaBaTesieM; padoTa rpaMOTHO odopmileHa
(rpaduku, cxeMbl, TaOJIHIIBI), MAaTEPUAIBI MPEJACTABICHBI B TIEYaTHOM BHJIC; TIPE3CHTAIIUS
OTYeTa HaIJIAHO TMpejAcTaBlieHa (HaJIM4he KOMIBIOTEPHOW BEPCHH, XKelaTenbHO B Power
Point).

xopowo (75 - 89 %), eciu B OTUETE JIOTUYHO U YETKO M3JI0’KEHA apryMEHTaIUs 110 KaKJIOMY
iary MpUHATHS PEUIeHHH, oT4eT MH(POPMATHUBEH, XOPOIIO CTPYKTYPHPOBAH; COOJIIO/IECHBI
CPOKHM TPHUHATHA PEIICHWH W WX COTJIACOBAHMSA C BEAYIIMM IIpErojaBaTeieM, HO eCTb



3aMEUYaHWe HE NPHUHIMITHAIBLHOTO XapakTepa, KOTOPhIC CIYIIATeb CaMOCTOSTEILHO
UCTIPABJISIET TIPU YTOYHCHHH.

e yooeremeopumenvho (60 - 74 %), eciiu B oT4eTe HE BCErJa JOTMYHO M YETKO M3JI0KEHA
apryMeHTaIUsl M0 KAKIOMY IIary NPUHATHS PENICHUH, OTYET IIOXO CTPYKTYPHUPOBAH,
HaApYIIAIACh CPOKH MPHHSATHUS PEHICHUH M UX COTJIACOBAHUS C MPETIO/IaBaTEIIEM.

e HeyoosnemgopumenvHo (0o 60%) BHICTaBIsAeTCA, ecid padoTa TUIOXO odopMmIiIeHa
(mpencTaBiieHbI HE BCE TPadUKH, CXEMBbI, TAOIHIIBI), MATEPUATBI YACTHYHO TPEJICTABJICHEI B
PYKOIIMCHOM BH/JIE; HE IMOATOTOBIICHA MPE3CHTAINS OTYeTa (HET KOMITBIOTEPHOW BEPCHH WU
HarJISTHBIX MaTePHANIOB) UM €CITU OTYET HE TIPECTAaBIICH.

6. KalIPOBOC o0ecreueHue 06pa30BaTeJ1bHOFO Impoiecca

No | ®MO, JIomKHOCTD Tewmbl 3aHsTHH
1. | Ma3zanosa A.E., crapmmii meroguct, OOO Ipaxmuueckue 3aHAMuUsL HO MeMAM
"Cxunndakropu", 1-3.

7. MartepuajibHO-TEXHUYECKOE o0ecneuyeHue peajin3aunuu padodeil mporpaMmmal

Crnucok yuebHo-1a00paTOPHOT0 000PYAOBAHMSL.

KomnbroTepHslit ki1acc, 000py10OBaHHBI KOMIBIOTEPHON TEXHUKOHN B KOJIMYECTBE ONITUMAIIEHO
JOCTaTOYHOM Il pabOoThl B IpyHIe, U JONOJHUTEIBHO MPENoAaBaTesbcKuil. Bce KoMIbrOTEpHI
JOJDKHBL  ObITh OOecrnieueHbl jgoctynoM B HMurepner. Kiacc pomkeH ObITh  000pyaoBaH
MYJIBTUMEAUUHBIM IIPOEKTOPOM.

Criennanu3upoBaHHbIe JIEKIMOHHBIE AayAUTOPUU, OOOPYJIOBaHBI BUICONPOECKIIMOHHBIM
000pyZOBaHUEM JUIs MIPE3EHTALIMI U CPeICTBAMHU 3BYKOBOCIPOM3BEACHNUS, U 3KpaHoM. [lomemienus
TSl TPOBEACHUS MTPAKTUYECKUX 3aHATHI, 000pyIOBaHHbBIE Y4eOHONH MEOEbI0 U KOMITBIOTEPAMHU CO
CHelHaTU3UPOBAHHBIM KOMIUIEKCOM O(PHCHOTO IPOrpaMMHOT0 0OecreueHusl.

Mertoarka 3aHATHH IpelycMaTpUBaeT HCIOJIb30BAHUE SJIEKTPOHHBIX HU3JaHUN (YTeHHE
JeKIMH C HCHOJB30BAHUEM CIIAI-TIPE3CHTAIMM, 3JIEKTPOHHOIO Kypca JIEKUUH, TpapuuecKux
00BEKTOB, BUJICO- ay/IM0- MAaTEPUAJIOB, IIPE/ICTAaBIECHHBIX MpernoiaBareneM u uepe3 aTepHer.

Taxoke ucnonp3yercs crenualu3upOBaHHAs MPOTrpaMMa KOMIIBIOTEPHOIO TECT-KOHTPOJI,
KOTOpasi Oa3upyeTrcsi Ha BOIPOcax, MOArOTOBJICHHBIX MpenoaaBaresieM. [IporpaMMbl TECT-KOHTPOIIS
HCIIONB3YIOTCS JUI TEKYILIEro KOHTPOJS 3HAHMM CilylIaTelled M B KadecTBE IEPBOrO dTama IpH
IIpyeMe 3a4eTa.

B3aumoneiictBue ¢ 00y4yaroIIMMHUCS OCYIIECTBISCTCS HE TOJNBKO B ayJAUTOPHH, HO W
MIOCPEACTBOM 3JIEKTPOHHOM IMMOYTHI, HporpamMMbl Juis BuAeO-KOH(pepeHIM Dion u HHBIX
BHJICOTIAT(POPM.

WutepakTuBHbe (OPMBI MPOBEIEHUS 3aHATHH: MPAKTHKAa KOMIIBIOTEPHOH MOJATrOTOBKU
JEKIMOHHOI0 MaTepuraia, pa3paboTaHbl U UCIIOJIb3YIOTCS AJIEKTPOHHBIE IPE3EHTALINH.

8. Nudopmannonnoe odecrneyenne peaausannu padoyeil mporpaMmal

8.1. Ocnosnas numepamypa

1. XKyxos, P. A. S3wik mporpammupoBanust Python: npaktukym : yuedbnoe mocodbue / P.A.
KykoB. — Mocksa : UHOPA-M, 2024. — 216 c. + [Jon. Mmarepuaibl [DIEKTPOHHBIN
pecypc]. — (Briciiee oOpa3oBaHue). — DOI
10.12737/textbook Scb5ca35aaa7f5.89424805. - ISBN 978-5-16-018516-3. - Tekcr :
anektponHbid. - URL: https://znanium.ru/catalog/product/2139862 (mata oOparieHus:
10.07.2025).

2. Tacko, P. [Ipocroii Python mpocto ¢ vyns / P. 'acko ; mox pea. H. FO. Komnea. - Mocksa
: COJIOH-ITIPECC, 2023. - 256 c. - (Cepus «IIporpammupoBanue»). - ISBN 978-5-



91359-334-4. - Texct : 3IEKTPOHHBIH. URL:
https://znanium.ru/catalog/product/2185854 (nara obpamenus: 10.07. 2025)

Yepusies, C. A. OcHoBbI TporpaMmMupoBanus Ha Python : yue6Hoe mocoOue 11 By30B
/ C. A. YUepHsIeB. — 2-¢ U3 ., nepepad. u mom. — Mocksa : U3parenbcrBo FOpaiit, 2024.
— 349 c¢. — (Bricmee obpazoBanme). — ISBN 978-5-534-17139-6. — Tekcr
anekTpoHHbI //  OOpaszoBarenbHas minargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/544190

I'ypukos, C. P. OcHOBBI anropuTMH3aIMu U MporpamMmmupoBanus Ha Python : ydeOHoe
nocodue / C.P. I'ypukoB. — MockBa : UHOPA-M, 2025. — 343 c. — (Beicuee
obpazoBanme). - ISBN 978-5-16-020255-6. - Tekcr : osnektponnbii. - URL:
https://znanium.ru/catalog/product/2166199 (nata o6pamenus: 10.07.2025).

I'nunenxo, M. I'. TexHonorun u MeToJsl MPOTrpaMMHUpPOBAaHUS: yueOHOE rocodue uis
By30B / U. I'. T'Hunenko, ®@. @. [Masnos, /1. FO. denopos. — 2-¢ u3., mepepad. u a0, —
Mockga : U3narensctBo FOpaiit, 2024.

8.2. Jlononnumenvuas iumepamypa

1.

Ban Xopn II, b. M. PyCharm: npodeccuonansnas padora Ha Python : mpakTuueckoe
pykoBojacto / b. M. Ban Xopn II, K. Hryen ; nep. ¢ aara. U. JI. JTrocko. — Mocksa : JIMK
[Ipecc, 2024. - 620 c. — ISBN 978-5-93700-274-7. - Tekct : snekTpoHHsbid. - URL:
https://znanium.ru/catalog/product/2205063 (nara obpamenus: 10.07.2025).

Kopurec, b. I'padpuka Ha Python. Co3manme 2D- u 3D-nzoOpaxeHuil uiss HAyYHOM
rpaduKy ¥ pe3eHTaIui : mpakTudeckoe pykoBoacTBo / b. Kopurec ; nep. ¢ anrn. U. JI.
JIrocko. - Mocksa : JIMK Ilpecc, 2024. - 380 c. - ISBN 978-5-93700-286-0. - Teker :
anektporHblid. - URL: https://znanium.ru/catalog/product/2205073 (mara oOparmieHus:
10.07.2025).

Kpusonamnos, C. fI. AHanu3 qaHHBIX. METOIbI TEOPHH BEPOSTHOCTEH U MaTEeMaTHYECKON

CTaTUCTUKM Ha si3bIke Python : ywyeOnoe mocobue / C.S. KpuonamoB. — Mocksa :
NH®PA-M, 2025. — 678 c. — (Bwicmiee obpazoBanue). — DOI 10.12737/2034420. -
ISBN 978-5-16-018616-0. - Tekcr : JJIEKTPOHHBIN. - URL:

https://znanium.ru/catalog/product/2034420 (nara obpamenus: 10.07.2025).

8.3. Humepnem-pecypcol, 6a3vi O0aHHLIX!

Ne
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HaumenoBanue XapakTepucTHKH pecypca

9BC ZNANIUM
000 «3HAHUVYM»
http://znanium.ru/

ObC «YHuBepcurerckas
OMOIMOTEKA OHIANH»
000 «HekcMenuay»
https://biblioclub.ru/

Joctym k 6a30BO# KOJUIEKITUHN W KHUTaM
n3narenscTB-maptHepoB (FOctunmudopm;
U3JaTeNbCTBO «/lenoy: « JKoHOMUKA U
MEHEDKMEHT»; n3AaTenbcTBO « BJIAJIOC»:
«Bpiciee o6pazoBanue. Mcropusy»; KomeKuus
«Pycckuii A3bIK Kak MTHOCTpaHHbIN»). Conep KUt
KHUTH, )KypHaJIbl, CTATbU U3 Pa3JIMYHbIX U3IaHUN
(6omnee 53 ThIC.).

JlocTyn k 0a30BOH KOJUIEKLIUHU, OTAETbHBIM
KOJUTIeKUUAM u3natenbeTB «llpocnexT», «AcnekT
[Ipeccy, «Bocrounas kaura». Pecypc conepxur
yueOHUKH, y4eOHbIe T0COOHsI, MOHOTpaduu,
NEepUOANYECKIE U3JaHUs, CIPAaBOUYHUKH, CIIOBApH,
SHUUKJIONIEINH, BUJICO- U Ay JTMOMAaTEPHUAaIbI,

10


http://znanium.ru/
https://biblioclub.ru/

XyJI0)KECTBEHHYIO THUTeparypy (6omnee 141 Thic.
HauMeHoBaHMi ). Taxke CONEePKUT KHUTU
nznarenscrBa «MI'IMO-Yuusepcuter» ¢ 2014
rofla IO HACTOSIIEE BPEMsI M TIOCTOSTHHO

HIOTIOJIHSAETCSL.
DnexTpoHHas OubnuoTeka Conepxwut 6onee 3800 1OKyMEHTOB: y4eOHUKH,
MI'MMO MU/] Poccun MOHOTpaduu, TUCCEPTALIIH.
(pa3memaercs Ha mardopme ObC
«YHUBEpcUTETCKask Onbmmorexa
oHnaitn») https://biblioclub.ru/
9bC BOOK.RU bazoBas komutekuus cogepxut Oomnee 23 ThIC.
«KHoPyc menna» y4eOHUKOB U MOHOTpaduii o 20 TeMaTuyecKuM
https://www.book.ru/ KaTerOpHsIM.
OO6pazoBarenbHas miargopma B noanucke 1octym KO BceM HayYHBIM U3aHUSIM U
Opaiit yueOHukam BIIO.
000 «DneKTPOHHOE U3/IaTETbCTBO
OpaiiT»

https://urait.ru/

11
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®EJEPAJIBHOE FOCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJBLHOE YUYPEK/JIEHHUE BBICIIETO OBPA30OBAHUS
«MOCKOBCKHUM T'OCYIAPCTBEHHBIA MHCTUTYT
MEXK/JIYHAPOIHBIX OTHOIIEHU (YHUBEPCHUTET)
MUHUCTEPCTBA HHOCTPAHHBIX AEJI
POCCHUNCKOM ®EJEPAITNN»

\/ A.B. Manerua

Pabouas nporpamma moayJis

Mogayss 2. IlporpammupoBanue Ha Python. llpakTHyeckHii HHTEHCHB

HanmeHoBaHMe OMONHUTENBHON MPO(ECCUOHATIBHON
IIpOrpaMMBbl IpohecCHOHAIBHON NEPENOArOTOBKU

AHan3 GHHAHCOBBIX JAHHBIX

®opma 00yueHus
Ounasn
C NpUMEHeHUeM OUCHAHYHUOHHbIX 00pA306amMebHbIX MEXHO102UI

MockBa — 2025



1. ObaacTb npuMeHeHUus padoyeil MporpaMMel
Pabouas nporpamma moxyist «IIporpammupoBanne Ha Python. IlpakTudeckuii ”HTEHCHBY (nanee —
pabouass Tporpamma) SBJSETCS YacThIO JOIMOJHUTEIBHOH NPOGECCHOHATBHON MPOTpaMMBbI
npodeccuonansHOM niepenoaroroBku UT-poduinst «AHann3 GUHAHCOBBIX JAHHBIX» U HalpaBlieHA
Ha GOPMUPOBAHUE CIETYIOMINUX KOMIIETEHIIU:

ID u ¢opmynuposka | [IpomexxyTounsie oOpa3zoBaTeNbHbIE PE3yIbTAThI
HeJICBOro YPOBHA | OnpiT npaktudeckor | YMenus (Y) 3nanus (3)
q)OPMHPOBaHvH’I NEeATEIIbHOCTU
KOMIETEHIIUH (OI1]D)
ID 28 Ilpumensiet si3biku | [Ipumensats cpencrsa | [Ipumensts Python | Haznauenwus,
mporpaMMupoBanusi (B | pacmpenenéHHON TUTST pellieHusl | CHHTaKcHca u
T.4.  CKPUNTBI) IS | KOMAaHJAHONH pabOTHI | ANTOPUTMHUYECKUX WHCTPYMEHTApUs IS
pelreHus HajJ TPOrPaMMHBIM | 33134 B MPEIMETHOU | pabOTBl € S3BIKOM
PO eCCHOHATBHBIX obOecrieueHueM  (Ha | obmacTu MIPOrpaMMHUPOBAHUS
3aJa4 TOJl KOHTPOJIEM | OCHOBE CUCTEM | CIle[UaTn3aI[uu Python
Ooiee OIIBITHBIX | KOHTPOJII BEPCHA H
CHEIHAMCTOB HEMPEPHIBHOTO

TECTUPOBAHUS)
2. CTpyKTypa n KpaTkKoe cojepkanue padoueii nporpaMmmbl

Ne | HaumeHoBaHue TeM, BUIbI yueOHOI paboThI U KpaTKoe cojepxanue yueoHoro | O0bem,

/0 | Marepuaia 4acoB
1 Tema 1. UYwmcaa wu apudpmerudeckue omnepanuu. Ieasie yuncaa.
IIpeacraB/ieHue AeHCTBUTEIBHOI0 YU CIA.
Jlexyus

Tuner nanseix. Yucna. IIpencraBnenue uncen M apu@MeTHUECKUE ONepalnuu
Hajg uucioM. [IpencraBnenue nenbix uncen. Llenwie uncna 6e3 3Haka. Llenbie
YHCJIa CO 3HAKOM. J{Mara3oHpl 3HAUE€HUH LEJIbIX YUCEIL.

Ilpakmuueckoe 3anamue

Ommbku npu BBHINONHEHUU apupMeTHueckux onepauuid. IlpeacraBneHue
JnercTBUTEeNnsHOTO uncnia. [Ipencrasienue B Busie HAOOPOB OUTOB. 2
2 Tema 2. Jlornyeckuii Tun aanHbiX. Jloruyeckue omeparopsnl. Pesyabrar
JIOTHYECKHUX ONepanui.

Ilpakmuueckoe 3anamue

Jlormueckuit tun gaHHbix (Bool). OcHOBHBIE JOrMYeckue oOmepanuu.
Jlornueckue omnepanuu (False u True). HaxokneHue 3HAYCHHH JIOTHYSCKUX
BbIpakeHHi. Mcronb3oBaHWe K TUNAM JaHHBIX (CTPOKOBBIA M YHUCIOBOM).
Pe3ynpTar BhINOJHEHUHN JJOTHYECKUX ONEPALUM. 2
3 Tema 3. Padora ¢ cumBoiaMu M cTpokamMu. U3BjieyeHne CMMBOJIOB M3
cTpoku. Cpe3bl CTPOK.

Jlexyus

Ctpoku. @yHKIIMU U METOJIbI CTPOK. Cpe3bl CTPOK.

Ilpaxmuueckoe 3anamue

Ctpoku. @yHKIIMU U METObI CTPOK. M3BIeueHne u3 cTpok cuMBoiioB. Homepa
CHUMBOIIOB B cTpoke. MeTtoabl cTpok. Omneparop u3BjieueHus cpesza. Pabora co
CTPOKAaMHU B IPOIPaMMHUPOBAHUM. 3
4 Tema 4. CocraBuble THIIBI JaHHbIX. KopTexku. Cnucku. CiioBapu. 4

2




Jlexyus
CocraBHbBIC TUTIBI TaHHBIX. KOpTeXu, CIIUCKHU, ClI0BapH U MHOXKecTBa B Python.

Ilpakmuueckoe 3anamue
CocraBHble THIBI TaHHBIX. KopTexu, cniucku u cinoBapu B Python. Koprexu u
MHOKeCTBa. DieMeHThl KopTexka. CinoBaps B Python. Co3nanue cioBapeii.

5 Tema 5. Yci10BHbIE KOHCTPYKIMH. YIIPaBJIsieM MOBeJIeHUEeM IIPOrpaMmMbl B

3aBMCHMOCTH OT Pa3HbIX YCJIOBMIl.

IIpaxmuueckoe 3anamue

Koncrpykuus else + if. Tepuapusiii omeparop. IIpoBepsiemble yCIOBHSL.
N3menenne nporpaMmbl. CHOKHBIE IPOTPAMMBI.

6 Tema 6. Ilpumepsl UCMOJB30BAHMS LUKJIOB: arperamus JaHHbIX, 00X0[
cTpok. YciaoBusi BHYTpH Tena mukjaa. Huxka for. Ilpumenenue wun
ocooennoctu. Iluka while.

Jlexyus

Huxoe! B s3p1ke Python (for, while). [IpepriBanne BBIONHEHMS UKIIA.
Ilpakmuueckoe 3anamue

Huxoe! for (pazmuansie BUAb 1 KOHGUTYpanun). Luka while. Oneparopsr break
u continue. Ycnosus B mukiax. Oneparop if. Oneparop else. Onepatop elif.

7 Tema 7. Ilonsitue pyHKuMu U UX BbI30B. Curnarypa pynknuu. ®yHkouu ¢

nepeMeHHbIM YHCJIOM IIapaMeTPOB.

Jlexyus

[lonatue ¢yukuuu. IIpoctbie ¢yHKUMU Ui pabOThl HaJX CTPOKAMH.
XapakTepucTuyecKas 4acThb ONpeENIeHUs GyHKIIIN B
nporpammupoBannu.  IlepemenHoe uyucno napamerpoB. DyHKIUH  C
HEU3BECTHBIM YHCIIOM apTyMEHTOB.

IIpakxmuueckoe 3anamue

Hcnonp3oBanue GyHKIui B s3bike Phyton.

8 Tema 8. Omnpepenenne d¢ynknuii. Bo3ppar 3Hauenmii. Ilapamerpsl
¢ynkuuii. Heo0si3aTreabHble mnapaMerpbl ¢QyHkuuii. VMeHoBaHHBbIE
apryMeHTbl. BUIMMOCTb IepeMEeHHBIX.
Jlexyus
Omnpenenenue, 3HadyeHne U napameTpbl GyHKIUN. DyHKINUKU ¢ HECKOJIBKUMHU
napamMeTpaM. 3HAUE€HHE IO YMOJYaHHio. VIMEHOBaHHBIE MapaMeTphl.
NmenoBaHHbIE U TO3ULIMOHHBIE TAPAMETPBI
Ilpakmuueckoe 3anamue
[lepenaya nanHbIX B QyHKUIMHU yepe3 napameTpbl. [lepenada pyHkunm 3HaUCHUS
napaMerpamMu QyHKuMM 1o no3uuuu. llepenmaua 3HayeHHMil mapamerpa IO
MMEHH.

9 Tema 9. OTnagka nporpammel. Ilouck ommoéok B ko€,
Jlexyus
Ommbku B nporpaMMmHoM Kojie. [lonck u ycrpanenue ommooK.
Ilpakmuueckoe 3anamue
Ommbka B Python. Otnaaka koma Python. OcnoBbl ornaaku. Ilomarosoe
npoxoxkaeHue kona. Crek BbI30oBOB. Ilapamerpsl oTnanaku mpoekra. OminOka
xypHana (logging). O6pasis! koja. MoayabHbIN TecT. JJOKyMEeHTaIbHBINH TECT.
Otnaaka konoB Ha Python.

10 Tema 10. Uckiarodennsi. O6padoTka uckaw4ueHuii. Uepapxusi HCKJIKOYeHUH.
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IIpakxmuueckoe 3anamue

bazoBeie kmaccel uckimoueHnit B Python. KoncTpykmus try - except mus
oOpabotku wuckmoyeHuid. Traceback. MWepapxusi wuckmodyeHuil. Boi3os
uckioueHnii. CoOCTBEHHBIC MCKIIIOUCHHUSI.

11

Tema 11. @aiiabl. PadoTa ¢ TekCTOBbIMH M OUHAPHBIME (aiiiaMu.
Jlexyus
XpaneHnue JaHHbIX B Qaitnax. Pabora ¢ ¢aitnamu B Python.

IIpakxmuueckoe 3ansmue

Pabora c ¢aitmamu B Python. Ilopsimox paboter ¢ ¢aitmamu. OTKpbITHE
TekctoBoro (aitia, urenue wuHbopMmanuu. 3anuch WHOOpMaruu B Gai.
Jlo6asnenue nnpopmanuu B daitn. Pabora ¢ buHapubivu daitinamu.

12

Tema 12. Moayau. IIpuHuune! padéoTsl ¢ KOJA0OM, pa30UTHIM HA HECKOJIbKO
daiinos.

Ilpakmuueckoe 3anamue

Pabora ¢ wmomynsmu B Python. Cosmanue wmonyns. ITloakmrodenue
(GYHKIIMOHATBHOCTH MOAYJS B IJ100abHOE MPOCTPAHCTBO MMEH. Y CTaHOBKa
ncesoHuMoB. Mmst moxyns. Kox nHa Python. IIpuHummer paGoTel ¢ KoaoM,
pa3duThIM Ha HECKONIBKO (aiinoB. TecTupoBaHue u MoucK ommoO0oK Ha Python.
Otnanka mpu nmomomu Winpdb Reborn. B3zaumoneiicteue uepe3 pdb. Pabora ¢
unittest. TecTupoBaHue MPUIOKEHUI MPU TOMOIIU NOSE.

13

Tema 13. Ilpumep mony.s - padora ¢ moayJiem random.

IIpakmuueckoe 3ansamue

Python ¢ynkun moayns random. Kak ucnons3oBats moayss random B Python.
Pazbop ¢ynkmumit momyns random. ['eHeparnus cimydaitHbslx umcen B Python.
Cnyuaitasiii tec (Random Forest). Merona rpamuentaoro 0ycrunra (Xgboost).
Br16op citydaitHoro snemenTa u3 cnucka Python. Oneparop nceBaocimyyaifHbIx
gucen — seed() morynb random.

14

Tema 14. Ilakerbl. OObeAuHEeHHE OTAEJbHBIX MOJYJell B MaKeThbl.
ITakeTrHsbIil MeHemkep pip. [lonyasapHbie OM0IMOTEKH M NX HA3HAYCHHE.
Ilpakmuueckoe 3anamue

Monymu wu mnaketsl. [laketsl wmonyneit. IlpegHasHaueHue MeHeKepa
nakeToB pip. Painbl TpeOOBaHMI IS yIpaBlIeHHUsS MakeTaMd. BO3MOKHOCTH
OpI‘aHI/ISaI_[I/II/I ynpaBHCHI/ISI MOIIyJISIMI/I n #ux BepCI/ISIMI/I HpI/I pa60Te HaI
HpOGKTaMI/I. HOHOJ’IHI/ITGJ'IBHBI@ KOMaHIbI plp YCTaHOBKa U HCITIOJIB30BAaHUC
MaKeTHOT0 MeHeKepa pip. MeHemkep nakeToB pip: pazdupaeMcs ¢ yCTaHOBKOM
Ooubmmorek B Python .
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[TpomexyTouHas arrectanus B GopMare HTOrOBOI'O TECTUPOBAHUS

Y4eOHO-TeMaTHYeCKHH IJIaH padoveil MPOrpaMmmbl

Ounas ¢popma obyuenus

KoauuectBo yacos

Haumenosanue pasjie;ioB 1 Tem AyIMTOPHBIX CaMocToATENLHOM paboTh
Bcero, | IlpakTuuyeckue Bceero, | IIpakTtuueckue
uacos 3aHATHS uacoB 3aHATHS




Tema 1. Yucna v apudmMeTnveckue
onepanuu. L{enpie unca. 2 1 0 0
IIpencraBiaeHune JeCTBUTENHHOTO YHUCIIA.
Tema 2. Jlornueckuil TUIT JaHHBIX.
Jlormueckue onepaTtopsl. PesynbTar 1 1 0 0
JIOTHYECKHX ONepalui.

Tema 3. PaboTa ¢ cuMBOJIaMH U
CTpoKamH. VI3BeueHne CHMBOJIOB W3 3 2 1 1
cTpoku. Cpesbl CTPOK.

Tema 4. CocTaBHBIE TUIBI JAHHBIX.
Koprexu. Cnincku. CnoBapu.
Tema 5. YCIIOBHBIE KOHCTPYKLUU.
YmpasisieM IOBEICHUEM ITPOTPaMMBI B 2 2 1 1
3aBHICHMOCTH OT PAa3HBIX YCIIOBHI.
Tema 6. Ilpumepsl UCTIOTB30BAHHUS
LUKIJIOB: arperauus JaHHbIX, 00X0x

CTPOK. Y CJI0BUS BHYTPH TeJla LUKIIA. 3 2 1 1
Hukn for. [IpuMeHeHne 1 0COOEHHOCTH.

Iukn while.

Tema 7. [lonaTne QyHKINN U UX BBHI30B.

Curnatypa ¢pyHkuun. OyHKIHMHU C 3 2 0 0

MIEPEMEHHBIM YK CJIOM MTaPaMETPOB.
Tema 8. Onpenenenue QyHKIUI.
Bo3sspar 3nauenuii. [TapameTpst
¢ynkuii. HeoOs3aTenpHbIe apamMeTpsl 2 1 1 1
¢byukamii. UMeHOBaHHBIE apTyMEHTEHI.
BuauMocTs nepeMeHHBIX.

Tema 9. Otnanka nporpammsl. [Tonck
omuOOK B KOJIE.

Tema 10. Ucxmrouenus. O6paboTka

. . 2 2 0 0
WCKITIOYeHNH. Vlepapxusi HCKITIOYeHHIH.
Tema 11. ®aiinel. Pabota ¢ TEKCTOBBIMH 3 5 0 0
1 OuHapHBIME (aiinami.
Tema 12. Mopynu. IlpuHimmns! paboTsl ¢
KOJIOM, pa30MTHIM Ha HECKOIBKO 2 2 0 0
(haiinmos.
Tema 13. llpumep Momyns - paboTa ¢ 2 2 0 0
MoyneM random.
Tema 14. ITaketsl. OObegUHEHHE
OTICJIbHBIX MOJIYJICH B MAKETHI. 5 ) 0 0
[TakeTHBIH MeHEKED pip. [lomymsapHbIe
OHONMOTEKN W WX Ha3HAUCHHE.

Hmoeo: 32 24 6 6

IIpomexxyTouHas aTTecTamus 2

Hroro 40
4. KoHTpoJIb M OlleHKa pe3yJIbTATOB 0CBOeHHsI padoueii MporpaMmabl

OOpazoBaTenbHass OpraHMU3aIys BBHICIIETO 00pa3oBaHUs, pealn3ylomas pabodyro Mporpammy,
obecrieunBaeT OpraHW3aIllMI0 M TPOBEACHUE IPOMEKYTOYHOTO KOHTPOJIS IO JAEMOHCTPAIUN
o0yuaronMucs 00pa3oBaTeIbHBIX PE3yIbTAaTOB.



Tekymuit KOHTPOJL MPOBOJUTCS TMPEMojaBaTelieM HAa OCHOBE OICHUBAHUS PE3yJIbTaTOB
MPAKTUYECKUX pabOT M CaMOCTOSATENIbHOW paboThl oOydvarommxcs. [IpoMeXyTOYHBII KOHTPOJIb
MPOBOAUTCS B (hOpMe BBHITIOTHEHHS] MPAKTUYECKUX 3adaHuil. DOpMBI M METOABI TEKYIIETO U
IOPpOMECKYTOUYHOI'O KOHTPOJIA, KPUTCPHUHU OLCHHBAHUA JOBOJATCA OO CBCACHHA 06y11a101111/1xcsl B
Havayie o0y4deHus. [[j1s1 MpoMeKyTOYHOT0 KOHTPOJISE CO3Aar0TCs GOH IBI O1IeHOUHBIX cpeAcTB (POC).
®OC BrmoualoT B ce0sd MeAarorudeckrue  KOHTPOJIbHO-M3MEPUTENbHBIE  MaTepHallbl,
MNpeAHa3HAYCHHLIC IJid OIPCACIICHHUA COOTBETCTBUA (I/IJII/I HCCOOTBGTCTBI/IH) HHIWBUYAJIbHBIX
00pazoBaTeIbHBIX JOCTHKEHHUH 3aIlJIAHUPOBAHHBIM 00Pa30BaTEIbHBIM PE3YJIbTaTaM.

1. IIpumepsbl OLIEHOYHBIX CPEACTB
1. IlpumepHvie npakmuueckue 3a0aHUs.

1. Hcnonp3yst KOHCTPYKIHIO f-string, BEIBEUTE 3HAYCHUS IIEIBIX TIEPEMEHHBIX X=5 U y=3 B
cnenyromux ¢opmarax: 3+5=7;3 |5 | 8.

2. Jlanbl 1Be epeMeHHbIe. BBHIOTHUTE OCHOBHBIEC apr(pMeTHYECKUE NeHCTBUS C
IIEPEMEHHBIMM, LIEJIOYUCIEHHOE JEJIEHNE, BO3BEJCHHE B KBapaT. OCyIllleCTBUTDH IEPEBOJ B
CUCTEMBbI CUMCIICHUs. BBIBECTH pe3ynbTar Ha 3KpaH.

3. HanwumuTe mporpammy, KOTopasi BBOJUT C KJIaBUATypbl HOMEP Mecslla U OINpeIeisieT,
CKOJIBKO JIHEW B 3TOM MeCSIIe. MPEAyCMOTPETh cO00IIeHne 00 ommoKe B cydyae BBOIA
HEBEPHOI0 YHCIIA.

4. TlepeBepHHTE CTPOKY B OOPaTHOM MOPSAKE C MOMOIIBIO LIUKJIIA.

CocTtaBbTe porpaMmy JAjsl BEBIYUCICHHSI cpeHeaprupMeTrHueckoro N mponu3BOIbHBIX YUCEIL.

6. IlocnenoBaTenbHO BBOAATCS HEHYJIEBBIE yKcia. ONpenenuTb CyMMY MOJOKUTENbHBIX U
CYMMY OTPHIIATEIbHBIX YKCeN. 3aKOHYUTH BBOJ YMCell IpU BBoJIe uncia 0.

7. Hammmute mporenypy, KOTopas BEIBOIUT Ha SKpaH B CTOJIOMK Bce U(PBI IepeaHHOTO el
YKCia, HAUYMHAs C IIOCIICIHEI.

8. CocraBuTh IpOrpaMMy ¢ IPOLEAYPOM AJIsl BBIUKMCICHUS CTEIIEHU Yncia (BXOIHbIE
MapaMeTpbl: YUCIIO U CTETICHb).

9. Hanmmmute QyHKINIO, KOTOPast BEIYMCIISAET KOJTMUECTBO U (P, UCIIOIB30BAHHBIX B 3aIHCH
qucia.

10. 3anosiHUTE MaccuB ciaydailHbIMU yKcaamu B auanasoHe 20...100 u nogcuuTaiite 0TAEIBHO
YUCIIO0 YETHBIX U HEUETHBIX JIEMEHTOB.

11. 3anonHUTEe MAacCUB CITyYalHBIMU YUCIaMu B auama3oHe (...4 v BRIBEAUTE HA SKpaH HOMEPA
BCEX JJIEMEHTOB, PaBHBIX 3HaUeHUIO X (3HaUeHHE X BBOAUTCS C KIaBUATYPbI)

12. Hanuiure mporpammy, KOTOpasi COPTUPYET MACCUB U HAXOAUT KOJIMYECTBO PA3IUYHBIX
yucen B HEM. He ucnonp3oBath BCTpoeHHBIE (QYHKIIUH.

13. Hanncatp mporpaMMy moucka MUHUMAIBHOTO M MAKCUMAJIbHOTO 3JIEMEHTOB MAaTPUIIBI 1 UX
HHJIEKCOB.

14. B ¢aiine 3anucansl a8a yncia. HeobxonumMo cyMMUpoBaTh ux.

15. Cuuratp u3 daina input.txt 10 gyucen (uncia 3anmMcanspl 4epes mpooen). 3aTeM 3anucaTh UX
npou3BezieHue B (aiii output.txt.

16. Pa3paboTaiiTe nuepapXuro KJIacCOB JIJIsl ONUCAHUS TEOMETPUUISCKUX OOBEKTOB: TOUKA,
OKPY>KHOCTb, SJUIHUIIC.

17. BeimonauTe 3anuchk 1 uyteHue aanabix u3 CYBJ] SQLite.

18. IIpuBenute mpumMep HopMaTHPOBAHUS COCTABIICHUS CTPOKH, HCIIONIB3YS IPYTHE CTPOKH,
quclia U J1aThl.

19. Kakue apudmernyeckue aericTBus BO3MOKHBI B Python?

20. Kakue ¢hyHKIIMH pabOTHI ¢ KaJleHAapeM MOTYT OBITh MOJIE3HBI MTOJIb30BaTeNM0? Kak nx
peanu3oBaTh?

21. llIudpoBanue coobIeHHS peaTu3yeTcs MyTeM 3aMeHbl OJJHOI OyKBBI Ha JIPYTYI0, COTJIaCHO
napamerpam? Kakas cTpyKkTypa JaHHBIX Oy/eT MoJyie3Ha s XpaHeHHs Kitova mudpa?

9]
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22. Kak co3gath 6eckoHeuHbl 1uki1? Kak MOXKHO BBIATH U3 OECKOHEUHOTO TUKIIa?

23. Hanumure GyHKIUIO, KOTOpasi BO3BPAIAET BCE UCIOIB30BAHHBIE CUMBOJIBI B CTPOKE,
OTCOPTHUPOBAHHBIE MO AN(aBUTY.

24. Kakue tunsl ¢aiiioB BbI 3HaeTe?

25. IlpuBeauTe npuUMepbl KJIIACCOB U UX UEPAPXHH.

26. IlpuBenuTe mpuMepbl PYHKIIHHA, OMUIINATE UX BXOISAIINE 3HAYCHUS U UX THII,
BO3BpalllaeMbl€ 3HAYEHUS U UX THI, 0COOCHHOCTU MPeoOpa30BaHUS JaAHHBIX.

27. llpuBenuTte NpUMeEpbI CTPYKTYP JaHHBIX.

2. Ilpumepnvie 3a0anus npomencymoyHo ammecmayuy

WunuBuayansHOe 3ajaHKe BhINONHAETCs Ha sa3bike Python . [Iporpammuslii koa He06X0AUMO
o(hopMUTB HCXOS U3 CIEAYIOUINX TPEOOBAHMIA:

ey (ailyIoB JOHKEH MPUCYTCTBOBATH 3ar0JIOBOYHBIN KOMMEHTapUl ¢ KPATKUM OMHUCAHUEM
COJEPKUMOTO;

ey INIaBHOTO (paiiia mpoeKTa JOKEH NMPUCYTCTBOBATH 3ar0JIOBOYHBI KOMMEHTApU C
OMMCAHUEM BBINOJIHAEMOIO 3aJaHU U YKa3aHHEM aBTOpPa;

e JIOJDKHBI IPUCYTCTBOBATH 3ar0JIOBOYHBIE KOMMEHTAPUH Y QYHKLUH (C ONUCaHUEM
Ha3HAYEHUs, apT'yMEHTOB U BO3BPAIlAEMOr0 3HAYEHUs) U KIacCOB (C OMUCAHUEM
Ha3HAYCHMUs);

e JIOJDKHO OBITh IPOKOMMEHTHUPOBAHO Ha3HAUEHHE [IEPEMEHHBIX, 3a UCKIIOUEHUEM
TPUBUAIIBHBIX CIIy4acB;

e JIOJKHBI OBITH IPOKOMMEHTHPOBAHBI CII0XKHBIE AITOPUTMBI, €CJIM OHU MIPUCYTCTBYIOT B
IIPOrpaMMe;

e JIOJDKHA OBITH pazpaboTaHa cucTeMa aBTOMAaTH3UPOBAHHBIX TECTOB, TMOO B OTIEIIBHOM
(aiine npuBeIeHa METOMKA TECTUPOBAHUS, C YKa3aHUEM TECTOBBIX IPHUMEPOB U
IIOJIyYE€HHBIX PE3YJIbTaTOB;

e JIOJDKHBI COOIOaThCs MpaBuia opMaTUPOBAHUS KOJA.

PazpabaTpIiBaeMblil MPOEKT AOJDKEH BKIIOYATH APY>KECTBEHHBIH nHTepdeiic. B mporpamme nomxna
OBITh IPEyCMOTPEHA BO3MOXKHOCTh BBOJIA M PEAAKTUPOBAHNUS JaHHBIX. BBIBOJ TaHHBIX JOJIKEH
BBITIOJIHATHCS B COOTBETCTBUHM C 33JaHHBIMHU I10JIb30BaTENIEM yCIOBUAMU. [[laHHBIE TPOrpaMMBI
HEOO0XOIMMO XpaHHTh B (aiinax wim B 6a3e JaHHBIX (Ha BeIOOp). TpeOyercs pazpadborars
CTpaTETUI0 TECTUPOBAHUS OCHOBHBIX (DYHKIUI MPOTpaMMBbl.

[Ipumepsl 3ananuii:

Peectp akuuii y 6pokepa.

MeHnro pecropana.

PaboTa aykmnuona.

AkanemMudeckasi ycrieBaeMoCTh B TPYIIIIE.

Pa6ora 6ubnuorexu.

VY4er CHOPTUBHBIX PEKOPIOB.

3aka3 B MHTEpHET-Mara3uHe.

TamosxeHHOEe oopmIleHHE TOBapa.

MuHuManbHbIN TPOTOTUI HHPOPMALIMOHHOM CUCTEMBI:
1. ¢yrGompHOrO YeMNMOHATA

aBTOOYCHBIX MapLIpyTOB

ydeTa CTPaXxOBbIX PUCKOB

MpokaTa KUHO(UIHMOB

TUTATHBIX aBTOMOOMJIBHBIX JOPOT

WA bW =

ol



6. TOCTUHHIIEI
7. aBHAaKaCChI
8. nekaHaT (akyibTeTa

5. OO0pa3ubl yueOHO-MeTOAMYECKUX MAaTEePHAJIOB JIsl 00y4alOIIMXCH U MpenojaaBareJsiei

5.1. Ilpumepnwiii cnucok 60npocos OJisi CAMOCMOSMENbHOU OYEHKU Ka4eCmea 0C80eHUsI MOOYIs
1. Omnwummure ¢popMaT KOMaH] UCIOIB3yEMbIX JUIsl BBOJA M BhIBOJAa nH(opMmanmu B Python .
[IpuBenuTe MpUMEpPHI UCIOJIH30BAHUS.
2. OObBsicHUTE HA3HAYCHHE NMEPEMEHHBIX U UCIIOIh3YEMbIX THUIIOB JaHHBIX. [IpuBeauTe
KOMaH bl MpeoOpa3oBaHus THIIOB JaHHBIX.

3. V3BieueHue CUMBOJIOB U3 CTPOK C UCIIOJIb30BAHUEM CPE30B.

4. 3adem He0OXO0aUMBI MOApOrpaMmbl? Kak OHU OTpeeNsitoTCs U UCTIONb3YIOTCS?

5. Kak BBINOJIHUTE BO3BPAT 3HAUEHUH U3 MOAIPOrpaMMbl?

6. Kak nmoxkmounts 6nbmuoTeky K nporpamme? 3aueM HEOOXOUMbI OMOITNOTEKHU?
[IpuBenuTe npUMepsl CTaHAAPTHBIX OMOIUOTEK.

7. Kak ncnons3oBats Mogyiu? [Ipusenure npumep ¢ UCIOIb30BaHUEM MOy random.

8. BuaumocTh nepeMeHHbBIX B mporpamme. [IpuBennute mpuMepsl 1100aTbHBIX U JIOKAITBHBIX
MEPEMEHHBIX U UX UCTOJb30BaHUS.

9. 3auem HeoOX0IUM M Kak ucnoibiyetcs oneparop if? IlpuBenure npumep MCnoib30BaHUS
oreparopa.

10. Kak oOpaTtuTtbcs K CHMBOJIAM CTPOKH C UCIIOJIB30BaHUEM IUKIA?

11. B uem paznuune nukinoB while u for? IlpuBeanre npuMepsl UCIIOIB30BAHUS ITHX ITUKIIOB.

12. Onumure kak oowsaBnsiercs kiace B Python . IlpuBenute mpuMepsl HCOTB30BaAHUS
KJIACCOB.

13. OnumuTe Ha3HAYCHUE 3JIEMEHTOB Kjlacca - IOJIs, METOIbI, CBOMCTBA.

14. Mexanu3M HaclieZJoBaHus B kiaccax. [IpuBenurte mpumeps.

15. IIpaBuna pabots! ¢ ¢paitnamu B Python . Komannaer 11 oTKpeITHS (aiina, YTeHUS TaHHBIX U
3aMiCcH JaHHBIX.

16. Crioco0Os! B3aumoaeticteus Python c Excel. [lpuBenure npumep.

17. IlpuBeaute obmue npaBuia BzaumoaeicTeus ¢ CYB]] u3 mporpammel Ha Python .

18. Hoctyn k nanabiM CYBJ] u3 mporpammel Ha Python ¢ ncmons3oBanuem si3pika SQL.

19. bubnuoreka NumPy. O6paboTka MacCUBOB JIaHHBIX.

20. Haznauenue u ucnomnb3zoBanue 6ubnuorexku Pandas. [IpuBeaure npumepsi.

21. Busyanu3anus TaHHBIX ¢ ucronb3oBanuem Matplotlib. BeiBoa rpadgukos.

5.2. Buowl camocmosmenvHol 6HeayOumopHol pabomul ciyuamenei:
e TOBTOpPEHHE JICKIIMOHHOTO MaTepHralia M MaTepralia yaeOHHKOB;
e MOJrOTOBKA K MPAKTUYECKUM 3aHSATHSIM, TEKYIIIEMY TE€CT- KOHTPOJIIO.

5.3. Uncmpyxyuu no 6vbinoiHeHuo

TemMaTtvka W TUJIaHBI TPOBEACHUS MPAKTUYECKUX 3aHATHH C MEPEUYHEM PEKOMEHYyEMOM
TUTEpaTyphl 3apaHee JIOBOMATCA 1O CBeldeHHs oOyuwatomuxcsa. OOydarommecs COTJIacHO
TEMaTUYECKOMY MJIaHy CaMOCTOSITEJIbHO 00pabaTpIBalOT  JICKIMOHHBIN MaTtepual,
PEKOMEHIOBAHHYIO JIUTEPATYPY.

[TpakTrueckoe 3aaHKe BHIOTHACTCS 00YUYAIOUIMMICS B CIIEAYIONIEM MOPSIIKE:

1. UccnenoBanue Temsl, e U 3a1a4. O3HaKOMJIEHHE C PEKOMEHIAIUSMHU.

2. AxTyann3anus ONOPHBIX 3HAHUN U YMEHUM.

3. IlonGop HEOOXOAMMBIX HWH(OPMALMOHHBIX MATEPUANOB W AITOPUTMOB JUISl PEHICHUS
3a1a4H.

4. BeimonHeHnne paboThl 00YUYaIOIIUMHUCS TT0]T PYKOBOJICTBOM MTPETIO1aBATEIIS.
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5. IlogBeneHnE UTOTOB.

5.4. Kpumepuu oyenueanus komnemeHyuil (pe3yismamos)

Pe?;y.HI)TaTI)I OCBOCHHUA AUCHUILIMHBI OLCHUBAIOTCA ITYTCM BBIABJICHHA YPOBHA 3HaHI/H71,
YMEHHI U HaBBIKOB Yepe3 peaar3alio TEKYIIEro MPOMEKYTOUHOTO U UTOTOBOI'O KOHTPOJIA.

B nporiecce n3yueHus JUCIUIIITUHBI BHITOTHSIIOTCS TPOMEKYTOUHBIE KOHTPOJIbHBIC 3a/1aHUS.
P€3y.HI>TaTI)I BBITIOJIHCHUS 3TUX 3aI[aHI/II>'I SABJIAFOTCA OCHOBAHHUEM JJIS BBICTABJICHHA OLICHOK TCKYIICTO
KOHTpOJIsA. BeITIOJIHEHNE BCeX 3ajaHui SBIIsIeTCs 00s13aTeNbHBIM JUIsl BceX ciymareneil. CiymaTend,
HE BBIMOJHUBIIKNE B TOTHOM OOBEME Bce 3aJaHHs, HE JOMYCKAIOTCS K HUTOTOBOMY KOHTPOIIIO.
TeKyH_II/If/'I KOHTPOJIb OCYIICCTBJIACTCA IIYTEM OLCHKHM YCTHBIX OTBCTOB HA 3aHATHAX, IIMCbMCHHBIX
pa60T, BBIITOJIHACMBIX B ayJUTOPHUU U B PE3YyJIbTaTe CaMOCTOSITETbHOM IIOAIrOTOBKH, B TOM YHUCJIIC
MIPOEKTHBIX 3a/IaHUM, & TAK¥KE FNEKTPOHHOT'O TECTUPOBAHUS

JIJIss UTOrOBOTO KOHTPOJISI YCBOCHHS Kypca YYEOHBIM IIAHOM IPETYCMOTPEHO HTOTOBOE
TECTUPOBAHUE.

5.5. Onucanue wkanvl oyeHusaHUs

2. [Ipy ouleHMBaHMM 3HAHWM CiyIIaTeNel MpH MPOBEpPKE MUCHMEHHBIX paboT, MUCHMEHHOTO
pa3bopa KeicoB U MHUCbMEHHBIX JOMAITHUX 33/IaHUH OI[EHKA BBICTABIICTCS MO KAXKIOMY BOIPOCY.
HtoroBas oneHka 3a paboTy sBIseTCs cpeAHeapu(PMETHUECKONW OLIEHKOM M0 BCEM BKJIIOUEHHBIM B
paboTy Bompocam.
e Oyenxa omauuno (90 — 100 %) BbICTaBIsAETCS 3a MOJHBIN, YETKO CTPYKTYpPHUPOBAHHBIH,
JAKOHWUYHBIM OTBET, COAEP)KAIUMNH KOPPEKTHO MCIOJIb30BAaHHYIO TEPMHHOJIOTHUIO,
IPaMOTHO U3JI0KEHHBIH YKOHOMHUYECKUM SI3BIKOM.
e Oyenxa xopowo (75 - 89 %) BeICTaBISIETCS 32 HEMOJIHBINA UM CIIUIIIKOM MHOTOCJIOBHBIM
OTBET, COJEPKALIMNA M3IHUIIHIOK WH(POPMALIHIO, HE OTHOCSILYIOCS K BOIIPOCY; 3a OTBET,
cCoZiep)KalIuii OIMMOKY, HE HOCSIIYI0 NPUHIMIKAIBHOIO XapakTepa; COAepKallui
KOPPEKTHO HCIOJIB30BaHHYIO TEPMHHOJIOTHIO, TPAMOTHO W3JIOKEHHBIH SKOHOMUYECKUM
SI3BIKOM.
e Oyenka yoosnremeopumenvro (60 - 74 %) BBICTABIAETCS 32 HENOJHBIA WM CIUIIKOM
MHOTOCJIOBHBI OTBET, COJEpPXKAIIUI H3IUIIHIO HHPOPMAILUIO, HE OTHOCALIYIOCS K
BOIIPOCY; C HETOYHO HCIIOJIb30BAHHOM TEPMUHOJIOTHEH, HApYIIEHUEM JIOTUKH
U3JI0KEHHUS.
e QOyenxa mneyoogremsopumenvro (0o 60 %) BBICTaBISIETCS 3a HENPaBUIbHBIA OTBET,
MIPOAEMOHCTPUPOBABIINHA OTCYTCTBHE 3HAHHI TI0 PACCMATPUBAEMOMY BOIIPOCY.

2. [Ipu o1leHUBaHUY BBIMOJHEHHBIX CIYIIATEISIMU NPAKMUYECKUX 3A0AHULL:

e Oyenxa omauuno (90 — 100 %) BrICTaBIsAETCA, €CJIM padOTa BHITIOJHEHA CAMOCTOSTEIIBHO
10 YTBEPXKICHHON TpoLEAype, CTPYKTypa padOThl COOTBETCTBYET ITOJYYCHHOMY
3a[JaHUI0, BBIBOJBI TPaMOTHO C(HOPMYIHPOBaHBI, OOOCHOBaHBI U COOTBETCTBYIOT
UCXOHOU WH(pOpPMAIUH, CIyIaTellb MPAaBHILHO U apTyMEHTHPOBAHO OTBETHJ Ha BCE
BOTIPOCHI ITPH 3aIIUTE PAOOTHI

e Oyenxa xopowo (75 - 89 %) BbICTaBNsAETCS, €CIIM PA0OTA BHIMOIHEHA CAMOCTOATEIHHO 110
YTBEPKICHHON TPOIEAYPEe, CTPYKTYpa padOThl COOTBETCTBYET MOTYICHHOMY 3aJIaHUIO,
HO HE BCE BBIBOJBI COOTBETCTBYIOT HMCXOJHOH WH(OPMAIMU, HECKOJBKO HapylleHa
JIOTUKA W3NIOKEHUs MaTepuaia, MpU 1TOM CIymiaTelb MPaBHIBHO OTBETUJI Ha BCE
BOIPOCHI ITPH 3aIMUTE PA0OTHI WU UCIIPABUI CBOU OTBETHI PH YTOYHCHUHU.

e Oyenxa yooenemeopumenvro (60 - 74 %) BBICTABISIETCS, €Cid pabOTa BBITIOJHEHA
CaMOCTOSTENBHO, HO C HapyLICHHEM YTBEPKACHHOHN MPOIEeIyphl, CTPYKTYpa paboThl HE
MOJIHOCTHIO COOTBETCTBYET TOJYYEHHOMY 3a/IaHUIO0, HE BCE BBIBOJBI COOTBETCTBYIOT



MCXOIHOM HH(OpMAIIMH, HApyIIIeHa JIOTHKA HU3JI0KEHHsT MaTepHaa, CayIiareilb He CMOT
MPaBUJILHO OTBETUTh HA BOIPOCHI MIPH 3aIUTE PaOOTHI

e QOyenxa neyoosnemeopumenvHo (00 60 %) BBICTaBISETCS, €Cid paboTa BHIMOJIHEHA HE
CaMOCTOSITEIILHO, CTPYKTYpa paboThl HE COOTBETCTBYET IMOJYYEHHOMY 33JaHUIO, BBIBOIBI
HE 000CHOBAaHBI, HAPYIIIEHA JIOTUKA U3JI0KCHUS MaTepuaa, B paboTe JOMyIIEHbI OITUOKH,
CITyIIaTeIb He CMOT MPABHIILHO OTBETUTH HA BOMPOCHI MPH 3aIIUTE PAOOTHI.

3. Ilpy TpPOBENECHUU KOMHbLIOMEPHO2O MeCm-KOHmMpO/si 3HAHWUW CIylmiaTeaeld KOMIbIOTEepHas
IporpaMma OILIEHMBAET pe3yJbTaT OTBETOB CIyllaTelell Ha MpeyioKeHHble Bompochl. Ecmu
CJIyIlIaTeNlb OTBETHII IIPaBUJIBHO Ha!

90% u OoJiee - OIEHKA «OTIMYHO»

75 — 89% - oLleHKa «XOPOILIO»

60 — 74% - ol1IeHKa «yJOBJIETBOPUTEIHLHO
MeHee 60% - oIleHKa «HEeYyAOBIETBOPUTEITHHOY

4. Ilpu npoBeEeHUH 0e108bLX Usp I NPOEeKMHO20 3a0anus padoTa ciylaTesei OlleHnBaeTcs Ha:

omauuno (90 — 100 %), ecnu B OTYETE JOTMYHO U YETKO H3JIOKEHA apryMeHTalus Mo
KaXJOMy LIary OPUHATHS pPEUIeHUH, OTYeT MH(OPMATUBEH, XOPOILO CTPYKTYpHUPOBaH;
COOJTIIOZICHBI CPOKM M MX COTJIACOBAHUS C IperojaBaTenieM; padoTa rpaMOTHO odopmiieHa
(rpaduku, cxemsl, TaONUIIBI), MaTepUaIbl NPEJCTABICHBl B MEUYaTHOM BUJE; MPE3ECHTAIU
OT4eTa HAIIAJHO MpeACTaBieHa (HalMyue KOMIBIOTEPHOW Bepcuu, kenaTeabHo B Power
Point).

xopouwto (75 - 89 %), eciiu B OTUETE JIOTUYHO U YETKO M3JI0’KEHA apIyMEHTAIUs 110 KaKJIOMY
1Iary HOPUHATUS peleHHH, 0T4eT MH(POPMATHUBEH, XOPOILIO CTPYKTYPHPOBAH; COOJIIOJICHBI
CPOKHM TNPHUHATHA PELICHUH W UX COIVIACOBaHMSA C BEAYIIUMM IperojaBaTeieM, HO eCTb
3aMeYaHhe HE TMPHUHIMIHAIBHOTO XapakTepa, KOTOpbIE CIymaTeldh CaMOCTOSTEIBHO
UCIPABJISIET IIPU YTOUHEHHH.

yooenemeopumenvro (60 - 74 %), ecin B oT4ETE HE BCErja JOIMYHO M YETKO M3JI0KEHa
apryMeHTanusi Mo KaKAOMY IIary NPUHATHS PEIICHHH, OTYeT IUIOXO CTPYKTYpHpPOBaH,
HaApPYIIAINACh CPOKH MPHHSATHS PEIICHUH W UX COTJIACOBAHUS C ITPETIO/IaBaTEIIEM.
Heyoosnemeopumenvio (0o 60%) BbICTaBIseTCS, €clu pabora MI0Xo odopmieHa
(mpencTaBnieHbl HE Bce TpadUKu, CXEMBbI, TAOIHIIBI), MATEPUAIIBI YACTHYHO MPEICTABICHBI B
PYKOIIMICHOM BH/JIE; HE ITOATOTOBIICHA MPE3CHTAINS OTYeTa (HET KOMITBIOTEPHOW BEPCHH WU
HarJsIHBIX MaTepUalIOB) UM €CJIM OTYET He MPECTaBIIEH.

6. Kanposoe o6ecnieuenue 00pa3oBare/ibHOI0 Mpouecca
No | ®MO, JIomKHOCTD Tembl 3aHSTHI
1. | Bepumuaua M.A., 5 5iet onbiTa B mporpamMMmupoBanuu, Python- I
eKyuu u
pa3pabotuuk B VK, paHee - mpenoiaBaTesb 1 HACTaBHUK B 4
. . npakmudeckue
GeekBrains, Rubius, Zerocoder (mporpammsl 1o pazpaboTke Ha
. 3AHAMUA NO memam
Python, C# u Unity), aBTop coOCTBEHHOT0 00pa30BaTEIbHOIO Kypca 1-14
10 MporpaMMupoBaHuio Ha Python
7. MarepuajibHO-TeXHUYeCKoe o0ecredyeHue peaju3aluu padoyeil mporpaMmbl

Crnrcok yuebHO-1a00paTOPHOTO 000PYIOBAHHUS.
KomneroTepHslit Kitacc, 000py10BaHHBIA KOMITBIOTEPHOM TEXHUKOM B KOJIMYECTBE ONTHUMAIIBHO

JOCTaTOYHOM Il pabOThI B TPYIIE, W JOMOJHHUTEIBHO IMPEMNOAaBaTeIbcKuil. Bce KOMIBIOTEPHI
JOJDKHBIL  ObITh oOecmedeHbl jnoctyniom B MaTepHer. Kimace momkeHn ObITh  000pyIOBaH
MYJIbTUMEIMHHBIM TIPOCKTOPOM.
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Criennanu3upoBaHHbIE JIEKIMOHHBIE AayAUTOPUU, OOOPYJIOBaHBI BUICONPOEKIIMOHHBIM
000pyZJ0BaHUEM JUIs IIPE3EHTALMI U CPEeICTBAMU 3BYKOBOCIIPOU3BEICHHUS, U FKpaHOM. [Tomemmenus
ISl IPOBEACHUS IPAKTUYECKUX 3aHATHI, 000pyI0BaHHbIE Y4eOHONH MEOEbI0 U KOMITBIOTEPaMHU CO
CTIEIUATM3UPOBAHHBIM KOMILJIEKCOM O()MCHOTO IPOTPaMMHOTO 00ECTICUSHHS.

Mertoanka 3aHATHI INpelycMaTpUBAeT HCIOJIb30BAHUE DJIEKTPOHHBIX HU3JAHUN (YTEHHE
JeKIMA ¢ HCHOJB30BAHUEM CIIAI-TIPE3CHTAIMM, 3JIEKTPOHHOIO Kypca JIEKUUH, TpapuuecKux
00BEKTOB, BHJICO- ayIMO- MAaTEPHAJIOB, IPECTABICHHBIX NpenoaBareieM 1 uepe3 HTepHer.

Taxoke ucnonp3yercs crenualu3upOBaHHAs NMPOTrpaMMa KOMIIBIOTEPHOIO TECT-KOHTPOJI,
KOTOpasi 6a3upyercst Ha BOIpocax, MOArOTOBJIEHHBIX MpenoaaBaresieM. [IporpaMMel TeCT-KOHTPOJIS
HCIIONB3YIOTCA I TEKYILIEro KOHTPOJSA 3HAHMM CIIyllaTelIed M B KadecTBE IEPBOrO dTana IIpu
IpueMe 3a4eTa.

B3aumoneiictBue ¢ 0OyyarolMMHUCS OCYLIECTBISETCS HE TOJBKO B ayAUTOPUH, HO H
MOCPEJICTBOM 3JIEKTPOHHOW TIOYTHI, MPOTpaMMbl JUIsl BUAeo-KoH(pepenuuid Dion u HMHBIX
BHJICOTLIAT(POPM.

WutepakTuBHble (QOPMBI NPOBEIEHUS 3aHATHI: NpakTHKa KOMIIBIOTEPHOM MOATOTOBKU
JIEKIIMOHHOT'O MaTepuaia, pa3paboTaHbl U UCTIONb3YIOTCS 3JICKTPOHHBIC TPE3EHTAINH.

8. HNudopmannonHoe odecrnedeHne peaau3annu padoveil mporpamMmal

8.1. OcHnosnas rtumepamypa

6. Kykos, P. A. f3pik mporpammupoBanus Python: mpakTukym : yueGHOE Tocodue /
P.A. XKykoB. — Mocksa : UHOPA-M, 2024. — 216 c. + [lon. marepuaisl [ DNeKTPOHHBII
pecypc]. — (Boicmee o0Opa3oBaHue). — DOI
10.12737/textbook Scb5ca35aaa7f5.89424805. - ISBN 978-5-16-018516-3. - Teker :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2139862 (nata oOpaiieHus:
10.07.2025).
7. Tacko, P. IIpocroii Python npocto ¢ nyns / P. I'acko ; nox pen. H. }O. Komnesa. -
Mocksa : COJIOH-ITPECC, 2023. - 256 c. - (Cepus «IIporpamMmmupoBanue»). - ISBN 978-
5-91359-334-4. - Tekct : AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2185854 (nara oo6pamenus: 10.07.2025).
8. Yepusbies, C. A. OcHoBbI nporpammupoBanus Ha Python : yuebHoe nocoGue 11 By30B /
C. A. YepnsbleB. — 2-e u3j., nepepad. u norn. — Mocksa : M3natensctBo HOpaiit, 2024. — 349 c.
— (Bpiciee oOpazoBanue). — ISBN 978-5-534-17139-6. — TekcT : DJ€KTpPOHHBIH //
O6pazoBatenpHas ardgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/544190
9. I'ypukoB, C. P. OcHOBBI anropuTMH3alMd M IporpaMMupoBaHus Ha Python : yuyeOHoe
nocobue / C.P. I'ypukoB. — Mocksa : UHOPA-M, 2025. — 343 c. — (Bsicmiee oOpa3zoBanue). -
ISBN 978-5-16-020255-6. - Tekct : 3JIEKTPOHHBIMN. - URL:
https://znanium.ru/catalog/product/2166199 (nara o6pamenus: 10.07.2025).
10. Iannenko, U. I'. TexHomOTHH U METO B IPOTPAMMHUPOBAHHUS: YIeOHOE TOCOOHE /ISl BY30B /
W. T'. T'aunenko, ®. ®. [laBnos, /. FO. demopoB. — 2-e¢ u3m., nepepad. u gomn. — Mocksa :
WznarensctBo KOpaiit, 2024.

8.2. [lononnumenvuasn tumepamypa

4. Ban Xopu II, b. M. PyCharm: npodeccuonansnas padora Ha Python : mpaktuueckoe
pykoBojctBo / b. M. Ban Xops II, K. Hryen ; nep. ¢ aurxn. W. JI. JIrocko. — Mocksa : JIMK Ilpecc,
2024. - 620 c. — ISBN 978-5-93700-274-7. - Tekct : osnekrponusii. - URL:

https://znanium.ru/catalog/product/2205063 (mata o6pamenus: 10.07.2025).
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5. Kopurec, b. I'paduka na Python. Co3zganue 2D- u 3D-n300paxkeHuil A1 HaydyHOU rpapuku
U Mpe3eHTaIui : npakTuieckoe pykoBoacTBo / b. Kopurec ; mep. ¢ anrn. W. JI. JIrocko. - Mocksa :
JIMK' Ilpecc, 2024. - 380 c. - ISBN 978-5-93700-286-0. - Tekcr : snexrpoHHbIi. - URL:
https://znanium.ru/catalog/product/2205073 (nara obpamenus: 10.07.2025).

6. Kpusonamnos, C. SI. AHain3 gaHHBIX. MeToAbl TEOPUU BEPOATHOCTEH M MaTEMAaTHYECKOM
CTaTUCTUKH Ha si3bIKe Python : yuebnoe nocobue / C. 5. KpuBonanos. — Mocksa : UHOPA-M, 2025.
— 678 c¢. — (Bricmee o6pazoBanue). — DOI 10.12737/2034420. - ISBN 978-5-16-018616-0. -
Texcr : snmexktponHbid. - URL: https://znanium.ru/catalog/product/2034420 (mata oOpareHus:
10.07.2025).

8.3. Unmepnem-pecypcuol, 6azvl OAHHbIX:

Ne

HaumenoBanue XapakTepucTUKH pecypca

/1

9bC ZNANIUM Joctyn k 6a30BOi KOJJIEKIIMU U KHUTaM
000 «3HAHUYM» uznarenbeTB-naptTHepoB (KOctummadopMm;
http://znanium.ru/ M3aTeIbCTBO «Jleno»: « DKOHOMHKA U
1. MEHEKMEHTY; n31aTeabcTBO «BJIAJJOCy:
«Bricmiee oO6pazoBanue. VIcTopus»; KOJUIEKIUs
«Pycckuii 361K KaK MHOCTpaHHBI» ). Conep uT
KHUTH, )KyPHAJIbl, CTATbU U3 Pa3IMYHbIX U3IaHUN
(6omee 53 ThIC.).
JocTym k 6a30BOM KOJIJICKIIUH, OTACITbHBIM
KOJUIEKIUSAM U3AaTenbeTB «IIpocnexTy, « AcnekT
IIpeccy, «Bocrounas kaura». Pecypc conep:xur
y4eOHHKH, yueOHBIC TTOCOOMsI, MOHOTpaduH,
NEPUOANYECKNE U3JaHUs, CIPAaBOUYHUKH, CIIOBApH,
SHUUKJIONIENH, BUJICO- U Ay JTMOMAaTEPUAIbL,
XyJI0O)KECTBEHHYTO TuTeparypy (6omnee 141 Toic.
HauMeHoBaHMi). Takke CONEePKUT KHUTU
nznatenscrBa «MI'MIMO-Yuusepcuter» ¢ 2014
rojia 1o HacTosIIee BpeMs U MOCTOSHHO
MOTIOJTHSETCS.
Conepxwut 6onee 3800 TOKyMEHTOB: y4eOHUKH,
MOHOTpaduu, TUCCEPTAILIHH.

ObC «YHuBepcuTeTcKast
OMOIMOTEKA OHJIAMH)
000 «HekcMenmay
https://biblioclub.ru/

DneKkTpoHHast OMOIMOTEKA
MI'MMO MUJI Poccun
(pa3memaercs Ha maardopme ObC
«YHUBepcUTeTCKask Onbmmorexa
onutaiiny»)_https://biblioclub.ru/

9bC BOOK.RU

«KnoPyc meamnay
https://www.book.ru/
Ob6pazoBarenbHas aThopma
Opaiit

00O «2neKTpOHHOE U31aTENbCTBO
FOpaiit»

https://urait.ru/

bazoBas xomiekuus cogepxut 6omnee 23 ThIC.
y4eOHUKOB U MOHOTrpaduii o 20 TeMaTu4eCKuM
KaTeropusiM.

B nmoanucke 7OCTyI KO BCeM HAyYHBIM U3JJaHUSIM U
yueOHuKkam BIIO.
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®EJEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE YYPEXJAEHHUE BBICIIETO OBPA3OBAHMSA
«MOCKOBCKHHN TIOCYIAPCTBEHHBII HHCTUTYT
MEXIYHAPOIHBIX OTHOIUIEHUY (YHUBEPCUTET)
MHUHUCTEPCTBA HHOCTPAHHBIX JIEJI
POCCHHNCKOM ®EJEPAITUN»

A.B. Majgbrud

Moayas 3. YnpaBiaenue HT-npoexramu

HaumeHoBaHMe NOMOMTHUTENHEHON TPOheCcCHOHATBHON
pOorpaMMBbl MPoQeCCUOHANBHOM MeperoAroTOBKH

AHajn3 GHHAHCOBBIX JAHHBIX

®opma 0byueHus
Ounan
C RpUMEHEeHUEM OUCMAHWUOHHBIX 00PA306AMENbHBIX MEXHON0ZHUU

MockBa — 2025



1. O6aacrb npuMenenns padodeii MPoOrpaMmeI
Pabouas mporpamma monayns «AHanu3 (UHAHCOBBIX JAaHHBIX» (Janee — pabodas Hporpamma)

SABJIICTCA

YacThIO  JOMOJIHUTEIBHOM TPO(PECCHOHATBEHON  MPOTPaMMBbI

po¢eCCUOHAIBHOM

nepenoArotoBku UT-npoduns «AHanu3 GUHAHCOBBIX JaHHBIX» M HallpaBjieHa Ha (GOPMHUPOBAHUE
CIIEIyIOIIUX KOMIETEHIUMN:

ID u ¢opmynuposka | [IpomexxyTounbie 00pa3oBaTebHbIE PE3yJIbTAThI
LEJICBOTO YPOBHA | OnbIT Ymenus (V) 3nanus (3)
opmupoBaHms [IPAKTUYECKON
KOMIICTCHIMH IEeATENBHOCTH
(OL1A)
233. ®opmynupyeT [TpumensTH OpranuzoBats padotry | COBpeMEHHBIX TOJIXOJIOB
TUIIOTE3bI, UCXOAA U3 | MHCTpyMeHThl | | Hajg U T-npoexramu K  ynpasnennto  UT-
JIUYHBIX METOIUKHU COTJIACHO TPEOOBaHUSM | TPOEKTaMH, BKJIFOYAst
MpEeACTABICHUI 0 | IPOEKTHOTO 3aKa3zuuKa u rubkue (agile) MeToUKY 1
MOJIE3HOCTH (PYHKUMH | yIpaBieHUs B | IOTPEOHOCTSIM IPOIYKTOBBIH MOJIXO/I;
COCTaBe M0JIb30BAaTENEH C TpeboBaHMit u
IIPOEKTHBIX y4eTOM OCOOCHHOCTEH | peKOMEeHIalui o
KOMaH/{ BBIOpaHHOM cephbl MH(pOpMaMOHHON
JESTENbHOCTH U 0e30macHOCTH npu
MPaBOBBIX TPEOOBAHUH | peanu3anuu uT-
K ITU(POBBIM IIPOEKTaM | MTPOCKTOB.
2. CTpyKTypa M KpaTKoe coJiep:kanue pado4eil mporpaMmmsl
Ne HaumenoBanue tem, BUJIbI yueOHON pabOThI M KpaTKoe cojiepikanue yueOHoro | O0bem,
n/m | MaTepuana 4acoB
1 Tema 1. BBeieHre B MPOEKTHYIO 1€ATEIbHOCTD
Jlexyuu
BBenenue B 0CHOBBI Tpodeccun «pyKOBOJIUTEINS TPOEKTa», 3HAKOMCTBO C
MIPOEKTHBIMH NPUHIMIAMHI U TOJIX0IaMHU. 4
2 Tema 2. IloaroroBka npoekra
Ilpakmuueckue 3anamus
CO6op TpeboBaHMii, onucaHue MPOIyKTa MPOEKTa, MOJIb30BATEIbCKUE
HCTOPHH. 3
3 Tema 3. YnpaB/ieHHe IPOEKTHBIMU PHCKAMU
Ilpakmuueckue 3anamus
WnenTuduxanys pucKoB, KOJIUYECTBEHHbIM U Ka4eCTBEHHBIH aHATIHN3
PHUCKOB, IIJIaH pearupoBaHusl HA PUCKHU, COCTaBJICHHUE PEECTPA PUCKOB. 3
4 Tema 4. Ananu3 TpedoBanmii 3akazuuka. [IpoekTupoBanue
ONHCAHMSA MPOEKTA
Ilpakmuueckue 3anamus
[IpoexTupoBaHue oMKrcaHus MPOEKTa, COOp MPOEKTHBIX TPeOOBAHUM,
COCTaBJICHHE 10JIb30BATEIbCKUX UCTOPUM, COCTABICHUE PEECTPA PUCKOB. 3
5 Tema 5. [InanupoBanue U peaJn3anus NPOeKTHHIX padoT
Ilpakmuueckue 3anamus
Pabora ¢ miaHoM 1o MOCTPOSHUIO TIaHA TPOEKTa. 3
6 Tema 6. YnpaBijieHue KOMaH/10il IPOeKTa
Ilpakmuueckue 3anamus 3




OcoOeHHOCTM  yOpaBlieHUST  KOMaHAOW  MPOEKTa, polu U

OTBETCTBEHHBIE.
7 Tema 7. bBrogaxer npoexkra

IIpaxmuueckue 3anamus

CocraBieHue U ynpanieHue OI0/PKeTOM MPOEKTa. 3
8 Tema 8. 3aBepiieHne NpoeKkTa U OPraHu3anus CynmnopT

IIpaxmuyeckue 3ansamus
Ilepenaua pe3ynbTaToOB MpOEKTa 3aKa3uyuKy, OCOOCHHOCTH JTara
3aKPBITHUS. 3

9 Tema 9. Pacyer cMeThI IPpOEKTA, IVIAH NPOEKTA, 10POKHASA
KapTa, cOCTaBJIeHUE NPe3eHTAlNU U 3alUTa

Ipakmuueckue 3anamus

HaBbiku koMaHaHOM paOOTHI AJIs YCTICIIHON 3alIUThI TPOCKTA U CIA4H
apTeakToB, BKIIOYasi CMETY MPOECKTOB. 3

10 Tema 10. IIpodeccuss meHeakepa NPOEKTOB

Jlexyuu

B uyem 3awimoyaercs poib MeEHe[Kepa IPOEKTOB, KaK MOXET
OTJIMYAThCS COAEPKAHHME 3TOM pPOJIM B 3aBUCUMOCTH OT KOMIAHMM MU
KOHKPETHOT'O TPOEKTA. 4

12 ITpomeskyTOYHAs aTTecTalMs B ()OpPMATE HTOTOBOIO MPOEKTA 2

3. YueGHo-TeMaTH4ecKMii 1aH padodeli MporpaMmbl

Ounas popma obyuenus

KomuuectBo uacoB

HanmenoBanue pasjeJioB H TeM AyIUTOPHBIX CaMocCTOATENBHON paboThI
Bcero, IlpakTu4yeckue Bcero, IMpakTnueckue
qacoB 3aHATHUSA qacoB 3aHATUA

Tema 1. BBeneHue B TPOEKTHYIO

JESITENbHOCTD 4 0 0 0

Tewma 2. IloaroToBka mpoexTa

3 3 0,5 0,5

Tema 3. VnpasieHue npOeKTHBIMH

puckaMu 3 3 0,5 0,5

Tema 4. Anam3 TpeOoBaHMIA

3aKa3zyuKa. [IpoexTupoBanue

ONKCAHMS MPOCKTA 3 3 0,5 0,5

Tema 5. [ImanupoBanue  u

peanu3aius MPOSKTHBIX padoT 3 3 0,5 0,5

Tema 6. VYmnpasieHue KOMaHIOMN

MIPOEKTa 3 3 1 1

Tema 7. BropkeT mpoekra

3 3 1 1

Tema 8. 3aBeplieHuE NpOEKTa H

OopraHu3alys CynmnopT 3 3 1 1

Tema 9. Pacuer cMeTbl MNpOEKTa,

IJIaH TPOEKTa, JOpPOKHAsl KapTa, 3 3 1 1




COCTAaBJICHHE IIPE3EHTalUN u
3aIuTa
Tema 10. Ilpodeccust menemxepa
IIPOCKTOB 4 0 0 0
Hroro:
32 24 6 6
[IpomexxyTouHas aTTecTanus 2
Hroro 40
4. KoHTpoJIb M O1lleHKa pe3yJIbTATOB 0CBOEHMsI padodeil MporpaMmMbl

OOpazoBaTenbHas OpraHM3alMs BbICIIEr0 00pa3oBaHus, pealusyromas padbodyro Iporpammy,
oOecrieyrBaeT OpPraHU3AIMI0 W MPOBEJCHUE IMPOMEKYTOYHOTO KOHTPOJIS IO JEMOHCTpAIMH
o0yyaromumucs 00pa3oBaTENIbHBIX PE3yIbTaTOB.

Tekymmii KOHTPOJIb MPOBOAUTCS TIpENojaBaTejieM Ha OCHOBE OICHHBAHUSA PE3yJbTaTOB
MPAKTUYECKUX PA0OT U CaMOCTOSITENBbHON pPaboThl oOydaromuxcs. [IpoMexyTO4HBIN KOHTPOJIb
MPOBOAMUTCS B (hOpME BBHITIOTHEHHS MPAKTUYCCKUX 3adaHuii. DOpMBI M METOJABI TEKYIIETO W
MIPOMEKYTOUYHOTO KOHTPOJISl, KPUTCPUHU OIICHUBAHUS JIOBOIATCS 1O CBEACHUS OOYYalOIIMXCS B
Hayvase o0ydeHus. J{s mpoMe)yTOYHOTO KOHTPOJIS co3aaroTcs Gpouap! oreHouHbIX cpenct (POC).
OOC BKIIOYAIOT B  ce0S  MEJAaroru4eckue  KOHTPOJbHO-U3MEPHUTENIbHBIE  MaTepHalbl,
MpeHa3HAYCHHbBIC IS ONpEICTCHUS COOTBETCTBUS (MM HECOOTBETCTBHSI) WHIUBHIYaTbHBIX
00pa3oBaTeNbHBIX HOCTHKEHUN 3allJIaHUPOBAHHBIM 00Pa30BaTEIbHBIM PE3yIbTaTaM.

1. IIpumepbl OLIEHOYHBIX CPEACTB
1. TlpumepHbIE TECTOBBIC U TPAKTHYECCKUE 3aaHUS

Ilpakmuueckue 3a0anus

1. 3amosiHuTE TaOIMILy COMOCTABIIEHUS TPOEKTOB U MPOIIECCOB MO BHIIECICHHBIM IPU3HAKAM

2. Omnpenenute cornacHo ppeiimBopyk Keneun (Cynefin), k kakoil MO/I€TTH OTHOCUTCS
BBIOpPAHHBIN TPOEKT

3. CocraBbTe MaTPUILy PUCKOB JIJIS 33ITaHHOTO MPOEKTa

4. Omnpenenure ¥ MPUOPUTEIUPYHTE TPeOOBAHUS K MPOESKTY HA OCHOBAHHUH NMPUBEICHHON

uHpopMauu

CocraBbTe npuMep 03KIIOTa MPOEKTA

6. PaccuuTaiite mpenmnosiaraeMoe KOJIMYECTBO YacoB pabOThl Ha/l MPOEKTOM, 0(hOpMHUTE B
MPEUI0KEHHOM I1abjIoHe 1 000CHYITE Ballly OLEHKY

7. CocTtaBbTe JOPOXKHYIO KapTy JaHHOTO IPOEKTa

8. Ilpoananu3upyiTe U OMUIIUTE HE MEHEE TPEX BUIOB PUCKOB BaILIETO MPOEKTA, 3aHECUTE UX
B PEECTP PUCKOB.

e

B peectpe nomkna ObITh YKa3aHa ciaeayrolias HHGOpPMaIus:
e Nen/m

o HaumeHoBanue pucka

e BeposTHOCTh BOBHUKHOBEHUS

e (CroumMoOCTHas OlIEHKa MOCJIEICTBUI

e Bunanenen pucka

o IIpeBeHTUBHBIE NEUCTBUS

o JlelicTBus npu HACTYIUUIEHUU PUCKA



2. npumepmbvie 3a0anusl OJisk NPOMENCYMOUHOU ammecmayuu

3aiaHus 1O MPEICTaBICHUIO UTOIOBOIO IPOEKTa Ha IEMOHCTPALIMOHHBIN SK3aMEH:
1. Beibeputre wuneto UT-mpoekta W ONUINIKUTE €ro IENH, 3aJa4yd, aKTyalbHOCTh H
IIPEII0JIaracéMbIX M10JIb30BATEIEH.
2. CocraBbTe MaTpuIly pUCKOB (5—7 KIIIOYEBBIX PHCKOB, HAallpUMEpP, HEXBaTKa OIOJKETa,
CpPBIB CPOKOB, U3MEHEHHME TpeOoBaHMit). [ KaxI0ro pucka MpONUIIN BEPOSTHOCTD,
BIIMSIHUE U CTPATETUIO PEarupOBaHuUs
2. [TpoBenuTe HHTEPBBIO ¢ "3aKa3uNKOM-TIOTpeOuTENneM" (TpenoaBaTeNb WK OJHOTPYIITHUK)
u 3adukcupyiire TpeboBanus (PyHKIMOHANbHBIE U HE()YHKIIMOHAIIBHBIE) AJISl IPOEKTA.
3. OnumuTe OCHOBHBIE MOAYJIM CHCTEMBl (HallpuMep, AaBTOpPHU3AlMs, JIUYHBIA KaOWHET,
OTYETHI).
4. PazpaboTaiiTe rpaduk npoekra mo nmpumepy Gantt Chart 8 Excel wim moctpoiite ceTeByro
JMarpaMmy MpoeKTa.
5. OnumuTe METONOJOTHIO YIpaBieHHs koMaHaoi mpoekra (Waterfall, Scrum, Kanban) u
pacnpeaenuTe posiu.
6. PaccuuTaiite Orofker npoekra (3apIuiaThl, JMIEH3UH, MApKETUHI, MHQPACTPYKTYpa) U
MPEUIOKUTE UCTOYHUKH (PUHAHCHPOBAHUS.
7. CocTaBbTe 4YEK-JIUCT 3aBEpIICHUS MpOeKTa (TeCTUpPOBaHME, JOKyMEHTalus, oOyudeHue
MOJIh30BaTeNeH ).
8. [ToaroroBeTe puHanbHyO npe3zeHTanuto (10—12 crnaii1oB) ¢ KJIIOYEBBIMU TaHHBIMH [TPOEKTA
Ui OyyLero NUTYMHTa IPOEKTa.

Marepuansl B moptdosno, ux hopmarsl 1 TpeOOBaHUS K 0()OPMIICHUIO:

JIJis OTIIeHKH Pe3yabTaTOB pabOTHI ¢ IPOSKTHBIM 3aJlaHuEM B TTOPT(HOJIMO CTYACHTA JIOJKHBI OBITH
MPEACTaBIICHBI B (DOpME MPE3eHTAIIMN W/ U OTYETA.

5. O6pa3ubl yueOHO-MeTOAUYEeCKMX MATEPHUAJIOB /I 00y4aloNIUXCcsl U npenoaaBareJiei

5.1. IlpumepHulii cnUcok 80NPOCO8 O/ CAMOCOAMENLHOU OYEHKU KA4eCmea 0C80eHUs MOOY/Is

OnuiunTe OCHOBHBIE OTJIMYUS TPOEKTOB OT MPOAYKTOB.

Onuirre OTIMYUS OCHOBHBIX METOJIOJIOTUSIX YIIPABICHUS IPOCKTAMHU.

[TpuBenute npumeps! noptdenei, nporpamm u npoektos B UT-ungycrpun.

CocTaBbTe CKPUIT AJs MPOBEACHUS ITyOMHHOTO HHTEPBbIO C MOJIB30BATEIEM UITU

3aKa34MKOM.

[lepeuncnure JOKyMEHTBI, KOTOpPbIe HEOOXOAMMO BKJIIOUNTH B MAKET MPHU CAAYE MPOEKTA.

JlaiiTe onpenesneHre NpOEKTHOMY PUCKY U IIPUBEIUTE IPUMED.

7. Onwumure npuHIUIBE MeTogomoruu Agile. Kakumu MOTYT OBITh TUTFOCH M MUHYCBI JAaHHOTO
noaxona?

8. IlpuBeauTte npumMep NpoeKTa, KOTOPBIA CTOUT pPeaanu30BaTh 0 METOAOJIOTUH BOIONIAAA
(«waterfall») u 00BscHUTE TOYEMY

9. Pacmmudpyiite ab6peBuarypy SMART u maiite onrcanne Kax a0l COCTaBIISIONICH.

10. OnumuTe Kakoi MO3UTUBHBIN 3P hEeKT MOKET OKa3aTh ucnoiab3oBanue Matpuiibl RACI B

IIPOEKTE.

=

NG

5.2. Buowl camocmosmenvHou 6HeayoumopHol pabomsl ciyuamenei:
e TOBTOpPEHHUE JICKIIMOHHOTO MaTepuala U MaTepuaia yueOHUKOB;
e TOArOTOBKA K MPAKTUYECKUM 3aHATUSIM, TEKYIL[EMY TECT- KOHTPOJIIO.
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5.3. Kpumepuu oyenusarnus komnemenyutl (pe3yivmamos)

Pe?;y.HI)TaTI)I OCBOCHHUA AUCHUILIMHBI OLCHUBAIOTCA ITYTCM BBIABJICHHA YPOBHA 3HaHI/H71,
YMEHHI 1 HaBBIKOB Y€pe3 peaan3aluio TEKYIIEro, IpOMEXyTOYHOTO U UTOTOBOTO KOHTPOJIS.

B nporiecce n3yueHus JUCIUIIITUHBI BHITOTHSIIOTCS TPOMEKYTOUHBIE KOHTPOJIbHBIC 3a/1aHUS.
P€3y.HI>TaTI)I BBITIOJIHCHUS 3TUX 3aI[aHI/II>'I SABJIAFOTCA OCHOBAHHUEM JJIS BBICTABJICHHA OLICHOK TCKYIICTO
KOHTpOJIsA. BeITIOJIHEHNE BCeX 3ajaHui SBIIsIeTCs 00s13aTeNbHBIM JUIsl BceX ciymareneil. CiymaTend,
HE BBIMOJHUBIIKNE B TOTHOM OOBEME Bce 3aJaHHs, HE JOMYCKAIOTCS K HUTOTOBOMY KOHTPOIIIO.
TeKyH_II/If/'I KOHTPOJIb OCYIICCTBJIACTCA IIYTEM OLCHKHM YCTHBIX OTBCTOB HA 3aHATHAX, IIMCbMCHHBIX
pa60T, BBIITOJIHACMBIX B ayJUTOPHUU U B PE3YyJIbTaTe CaMOCTOSITETbHOM IIOAIrOTOBKH, B TOM YHUCJIIC
MIPOEKTHBIX 3a/IaHUM, & TAK¥KE FNEKTPOHHOT'O TECTUPOBAHUS

JIJIss UTOTrOBOTO KOHTPOJISE YCBOCHHS Kypca YYEOHBIM ILIAHOM TIPEIYCMOTPEHO HTOTOBOE
TECTUPOBAHUE.

5.4. Onucanue wkanvl oyeHUBaHUs

1. Ilpu orleHMBAaHUM 3HAHUH CIyIaTENEH MPU MPOBEPKE MUCbMEHHBIX PadOT, MUCHMEHHOTO
pa3bopa KeiCOB M MUCHhMEHHBIX JIOMAITHUX 33/1aHUH OIIEHKA BHICTABIISIETCS 110 KaXKIOMY
Bonpocy. Mrorosas oreHka 3a paboTy siBisieTcs cpenHeapudMeTHdeckoi OLEHKOH I0
BCEM BKJIFOUCHHBIM B pabOTy BOIIpOCaM.

e Oyenxa omauuno (90 — 100 %) BbICTaBIsAETCS 3a MOJHBIN, YETKO CTPYKTYpPHUPOBAHHBIH,
JAKOHWYHBIM OTBET, COJepXalliuii KOPPEKTHO HCIHOJIb30BaHHYI0 TEPMHUHOJIOTHIO,
IPaMOTHO U3JI0KEHHBIH YKOHOMHUYECKUM SI3BIKOM.

e Oyenxa xopowo (75 - 89 %) BeICTaBISIETCS 32 HEMOJIHBINA UM CIIUIIIKOM MHOTOCJIOBHBIM
OTBET, COAep KAl U3IHUILIHIO WH(OPMAIMIO, HE OTHOCSIYIOCS K BOIIPOCY; 32 OTBET,
colepKaluii OmMOKYy, HE HOCSIIYI0 MPHHIMIMAIBHOTO XapaKTepa; COJepKaIluii
KOPPEKTHO HCIOJIB30BaHHYIO TEPMHHOJIOTHIO, TPAMOTHO W3JIOKEHHBIH SKOHOMUYECKUM
SI3BIKOM.

e QOyenxa yoosnemsopumenvro (60 - 74 %) BBICTABISETCS 32 HEMOJIHBIA WA CIUIIKOM
MHOTOCJIOBHBI OTBET, COJEpPXKAIIUI H3IUIIHIO HHPOPMAILUIO, HE OTHOCALIYIOCS K
BOIIPOCY; C HETOYHO HCIIOJIb30BAHHOM TEPMUHOJIOTHEH, HApYIIEHUEM JIOTUKH
U3II0KEHUS.

e QOyenxa mneyoogremsopumenvro (0o 60 %) BBICTaBISIETCS 3a HENPaBUIbHBIA OTBET,
MIPOAEMOHCTPUPOBABIINHA OTCYTCTBHE 3HAHHI TI0 PACCMATPUBAEMOMY BOIIPOCY.

2. [Ipu o1leHUBaHUY BBIMOJHEHHBIX CIYIIATEISIMU NPAKMUYECKUX 3A0AHULL:

e Oyenxa omauuno (90 — 100 %) BrICTaBIsAETCA, €CJIM padOTa BHITIOJHEHA CAMOCTOSTEIIBHO
10 YTBEPXKICHHON TpoLEAype, CTPYKTypa padOThl COOTBETCTBYET ITOJYYCHHOMY
3a[JaHUI0, BBIBOJBI TPaMOTHO C(HOPMYIHPOBaHBI, OOOCHOBaHBI U COOTBETCTBYIOT
UCXOHOU WH(pOpPMAIUH, CIyIaTellb MPAaBHILHO U apTyMEHTHPOBAHO OTBETHJ Ha BCE
BOTIPOCHI ITPH 3aIIUTE PAOOTHI

e Oyenxa xopowo (75 - 89 %) BbICTaBNsAETCS, €CIIM PA0OTA BHIMOIHEHA CAMOCTOATEIHHO 110
YTBEPKICHHON TPOIEAYPEe, CTPYKTYpa padOThl COOTBETCTBYET MOTYICHHOMY 3aJIaHUIO,
HO HE BCE BBIBOJBI COOTBETCTBYIOT HMCXOJHOH WH(OPMAIMU, HECKOJBKO HapylleHa
JIOTUKA W3NIOKEHUs MaTepuaia, MpU 1TOM CIymiaTelb MPaBHIBHO OTBETUJI Ha BCE
BOIPOCHI ITPH 3aIMUTE PA0OTHI WU UCIIPABUI CBOU OTBETHI PH YTOYHCHUHU.

e Oyenxa yooenemeopumenvro (60 - 74 %) BBICTABISIETCS, €Cid pabOTa BBITIOJHEHA
CaMOCTOSTENBHO, HO C HapyLICHHEM YTBEPKACHHOHN MPOIEeIyphl, CTPYKTYpa paboThl HE
MOJIHOCTHIO COOTBETCTBYET TOJYYEHHOMY 3a/IaHUIO0, HE BCE BBIBOJBI COOTBETCTBYIOT



MCXOIHOM HH(OpMAIIMH, HApyIIIeHa JIOTHKA HU3JI0KEHHsT MaTepHaa, CayIiareilb He CMOT
MPaBUJILHO OTBETUTh HA BOIPOCHI MIPH 3aIUTE PaOOTHI

e QOyenxa neyoosnemeopumenvHo (00 60 %) BBICTaBISETCS, €Cid paboTa BHIMOJIHEHA HE
CaMOCTOSITEIILHO, CTPYKTYpa paboThl HE COOTBETCTBYET IMOJYYEHHOMY 33JaHUIO, BBIBOIBI
HE 000CHOBAaHBI, HAPYIIIEHA JIOTUKA U3JI0KCHUS MaTepuaa, B paboTe JOMyIIEHbI OITUOKH,
CITyIIaTeIb He CMOT MPABHIILHO OTBETUTH HA BOMPOCHI MPH 3aIIUTE PAOOTHI.

3. Ilpy TpPOBENECHUU KOMHbLIOMEPHO2O MeCm-KOHmMpO/si 3HAHWUW CIylmiaTeaeld KOMIbIOTEepHas
mporpaMMa OLIEHHWBaeT pe3yJbTaT OTBETOB CIyIIaTeNeil Ha MpeayoKeHHble BOMpochkl. Ecmu
CJIyIlIaTeNlb OTBETHII IIPaBUJIBHO Ha!

e  90% u Oostee - OLIEHKA «OTIIMYHOY

o 75—-89% - oueHKa «XOpOILIO»

e 60— 74% - ol1leHKa «yJOBJIETBOPUTEIHLHO

o MmeHee 60% - oIleHKa «HEYOBIETBOPUTEIHHOY

4. Ilpu mpoBENCHUU 0e08bIX Uep WU NPOeKmHO20 3adanus padoTa ciaylaTerael OleHUBAeTC s Ha:

e omauyno (90 — 100 %), ecnu B OTYETE JIOTUYHO M YETKO M3JI0XKEHAa apryMeHTalus IO
KaXJOMy LIary OPUHATHS pPEUIeHUH, OTYeT MH(OPMATUBEH, XOPOILO CTPYKTYpHUPOBaH;
COOJTIIOZICHBI CPOKM M MX COTJIACOBAHUS C IperojaBaTenieM; padoTa rpaMOTHO odopmiieHa
(rpaduku, cxemsl, TaONUIIBI), MaTepUaIbl NPEJCTABICHBl B MEUYaTHOM BUJE; MPE3ECHTAIU
OT4eTa HAIIAJHO MpeACTaBieHa (HalMyue KOMIBIOTEPHOW Bepcuu, kenaTeabHo B Power
Point).

e xopowo (75 - 89 %), eciu B OTYETE JIOTUYHO U YETKO U3JI0’KEHA apIyMEHTAIUs 110 KayKJIOMY
1Iary HOPUHATUS peleHHH, 0T4eT MH(POPMATHUBEH, XOPOILIO CTPYKTYPHPOBAH; COOJIIOJICHBI
CPOKHM TNPHUHATHA PELICHUH W UX COIVIACOBaHMSA C BEAYIIUMM IperojaBaTeieM, HO eCTb
3aMeYaHhe HE TMPHUHIMIHAIBHOTO XapakTepa, KOTOpbIE CIymaTeldh CaMOCTOSTEIBHO
UCIPABJISIET IIPU YTOUHEHHH.

e yooeremeopumenvho (60 - 74 %), eciu B oT4eTE HE BCErJa JOIMYHO M YETKO M3JI0KEHA
apryMeHTanusi Mo KaKAOMY IIary NPUHATHS PEIICHHH, OTYeT IUIOXO CTPYKTYpHpPOBaH,
HaApPYIIAINACh CPOKH MPHHSATHS PEIICHUH W UX COTJIACOBAHUS C ITPETIO/IaBaTEIIEM.

e HeyodosremeopumenvHo (0o 060%) BbICTaBIsAeTCs, ecnu paboTa IIIOXO OQopmieHa
(mpencTaBnieHbl HE Bce TpadUKu, CXEMBbI, TAOIHIIBI), MATEPUAIIBI YACTHYHO MPEICTABICHBI B
PYKOIIMICHOM BH/JIE; HE ITOATOTOBIICHA MPE3CHTAINS OTYeTa (HET KOMITBIOTEPHOW BEPCHH WU
HarJsIHBIX MaTepUalIOB) UM €CJIM OTYET He MPECTaBIIEH.

6. Kanposoe o6ecnieuenue 00pa3oBare/ibHOI0 Mpouecca
No | ®UO, omKkHOCTh Tembl 3aHsTHI
1. | ITonora O.H., Project Manager B T-banke, nmpemnoaBaTeins B Jlexyuu u
Maructparype LleHTpalbHOTO YHUBEPCUTETA, OOIIHI PEIEBAHTHBIN | npakmuuecKkue
crax npodeccMoHanbHoM Aesrensnoctd — ¢ 2014 rona sansimust 1-10 memol
7. MarepnanbHO-TeXHHYECKOe o0ecredyeHne peajan3annu padoyeil mporpaMmbl

Crircok yueOHO-J1a00paTOPHOTO 000PYIOBAHHUSL.

KommproTepHslii K1acc, 000py10BaHHBIN KOMITBIOTEPHOM TEXHUKOUW B KOJTMYECTBE ONTUMAIBHO
JOCTATOYHOM JUIsl paboOThl B TPYyNIE, W JOMOJHUTEIBHO MpEnoaBaTeNbCckuil. Bce KoMmbroTephbl
JIOJDKHBL  ObITh oOecrieueHsl jgoctynoM B Martepner. Kiacc nmomkeH ObITh  000pyaoBaH
MYJIbTHMEIMUHBIM TPOSKTOPOM.

Criennanu3upoBaHHbIe JIEKIMOHHBIE AayAUTOPUH, OOOPYIOBaHBI BUICOMPOCKIIMOHHBIM
000pyZOBaHUEM IS MIPE3CHTAIMI U CPEICTBAMHU 3BYKOBOCIIPOM3BEACHNUS, M dKpaHoM. [lomenienus
JUI IPOBEICHUS MPAKTUYECKUX 3aHATUI, 000pyI0BaHHbIE YUeOHOI MeOenbio 1 KOMIIBIOTEPAMHU CO
CHeHATU3UPOBAHHBIM KOMIUIEKCOM O(PHCHOTO IPOrpaMMHOTO 0OecTieueHusl.
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Meroauka 3aHATHH TpeIyCMaTPUBAET HCIIOIB30BAHUE DJIEKTPOHHBIX HW3JAHHUHN (YTEHUE
JICKIUA C HCIOJIb30BAaHUEM CJIal-TIPE3CHTAINI, JICKTPOHHOIO Kypca JIEKIUi, rpapuyecKux
00BEKTOB, BHJICO- ayAUO- MATEPHAJIOB, MIPECTABICHHBIX NpenoiaBareieM U uepe3 HTepHeT.

Taxxke HCIIOJIB3YCTCA CIICHHUAIM3UPOBAHHAA IMPpOrpaMmMa KOMIBIOTCPHOI'O TCCT-KOHTPOJIA,
KOTOpast ba3upyeTcs Ha BOIPOCax, MOATOTOBICHHBIX MpenoiaBateneM. [IporpaMMbl TECT-KOHTPOJIS
UCTIOJB3YIOTCS ISl TEKYIIEr0 KOHTPOJIS 3HAHWM CIyIIaTeNiel M B KauecTBE MEPBOr0 dTama Npu
npueMe 3a4eTa.

B3aumogeiictBue ¢ 00y4arONMMHUCS OCYIICCTBISACTCS HE TOJBKO B ayJAUTOPHU, HO U
MOCPEIICTBOM AJIGKTPOHHOM TIOYTHI, TMPOTPaMMbI JijIsl  BUAco-kKoH(MepeHmuid Dion u  HMHBIX
BHJICOTLIATHOPM.

WnTepaktruBHble (OpPMBI MPOBEIEHUS 3aHATHI: MpPAaKTHKA KOMIIBIOTEPHOH MOATOTOBKU
JICKIIMOHHOT'O MaTepuaia, pa3pab0oTaHbl U UCTIOJIB3YIOTCS SJICKTPOHHBIC TPE3CHTAIIHH.

8. HNudopmannonnoe odecnevyeHne peajausannm padodeid nporpaMmsl

1. OcHnosHnas numepamypa

1. Anemmn A. B., Ausmua B. M., Barpatuonu K. A. u 1p. Ynpasnenue npoekramu:
dbynaameHTanbHbIN Kypc / AnemmH A. B., Aapima B. M., barpatnonu K. A. u np. —
Mocksa : M31. mom Bricmieit mkoisl s5koHoMuKH, 2013, — 620 ¢. — ISBN 978-5-7598-
0868-8.

2. 3y0, A. T. YopaBneHnue npoektamu: y4eOHUK U MMPAKTUKYM 715l By30B / 3y0 A. T. —
Mocksa : M3natensctBo FOpaiit, 2023. — 422 ¢. — ISBN 978-5-534-00725-1.

3. Mapacko . IT-npoextsl: pporTOBBIC 0OYepku / Mapacko J{. — Canxr-IleTepOypr :
Cumson-ITnroc, 2007. — 377 ¢. — ISBN 978-5-93286-096-0.

4. PeitaBotep k. X. Kak nmactu kotoB. HacTaBieHue A nporpaMMUCTOB, PYKOBOISALIUX
napyrumu nporpammuctamu / PeituBorep k. X. — Canxr-IlerepOypr : Ilutep, 2022. —
256 c. — ISBN 978-5-4461-1035-3.

5. Bbpykc ®@. Muguueckuit uenoBexo-mecsil, win Kak co31atoTcst mporpaMMHbIE CUCTEMBI /
bpykc ®. — Cankr-IlerepOypr : Ilutep, 2021. — 368 c. — ISBN: 978-5-4461-1636-2.

8.2. [lononnumenvuasn numepamypa

1. Jlemann /l. P., Bunep P. C., Muponoga JI. E. Ynpasnenue npoaykrom [DIeKTpOHHbBIN
pecypc]:yaeOHuk. - Mocksa: FOuutn-Jlana, 2017. - 719 c. — Pexxum nocryna:
https://biblioclub.ru/index.php?page=book&id=615808

2. Yepusiuesa A. M., fAxy6osa T. H. YnpaBnenue npogykrom [D1€KTPOHHBII
pecypc]:y4eOHUK ¥ PaKTUKYM JUIS By30B. - MockBa: FOpaiit, 2025. - 368 ¢ — Pexum
nocryma: https://urait.ru/bcode/560140

3. Kurosa O. B., bpyckun C.H., Ipsikonosa JL.IL., 'opbenko A. O., Kuros B.B., Kutos B.A.,
Cadonoa M.C., Crapoctuna JI.A., [lluxnabuesa T.11I., boprosa J1.3. [ludposoit 6usnec
[DnexTpoHHBIH pecypc]:Yuebnuk. - MockBa: OOO "Hay4Ho-u3natensCkuii eHTp
NH®PA-M", 2025. - 418 c. — Pexxum nocryma:
https://znanium.ru/catalog/document?id=457271

4. TamkunoB A.I'. PazButue undpoBoil 5KOHOMUKH C JIeMEHTaMH O0epexIINBOro

MIPOM3BOJICTBA HA MPEANPUATHH [ DIIEKTPOHHBIN pecypc]|:Monorpadus. - Mocksa: OO0

"Hayuno-uznarensckuit nentp MHOPA-M", 2025. - 193 c. — Pexum

nocryma:https://znanium.ru/catalog/document?id=448828

Turos C. A., JIlunaep H.B., Tpauyk A.B., XoBanosa T.B., Ycrunosa O.E.,

6. Kysznernoa M.O. Ynpasnenue ndpoBoit Tpancopmarmeid 6u3Heca: KOHIETITUHN, KEHCHI,

hd
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42
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METO/Ibl U UHCTPYMEHTHI [ D51eKTpoHHbIN pecypc]:Monorpadus. - Mocksa: OOO "HayuHo-

. m3parenbckuil nentp MHOPA-M", 2025. - 223 ¢. — Pexum noctyna:
. https://znanium.ru/catalog/document?id=453118

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

I'ymeposa I'.W., llaiimuesa D.111., Tpudonos I1.B. MeHemkMeHT opranu3anuii
KpEaTUBHBIX HHIAYCTPUH B IUPPOBOI IKOHOMHUKE [ DJIEKTPOHHBIN pecypc]|: YueOHHK. -
Mocka: KnoPyc, 2025. - 266 c. — Pexxum gocrtymna: https://book.ru/book/955513
MankoBa T.b. YrpaBnenue nepconaisom B 1u(poBoil SKOHOMHUKE [ DIEKTPOHHBIH
pecypc]:Yuebnoe mocobue. - Mocksa: KnoPyc, 2025. - 240 ¢. — Pexxum noctyma:
https://book.ru/book/955749

besnanos B.B., Jlouan C.A., Ilerpocsn J.C., ®emonun J.B., Cononosa H.A.,
MpeusnukoBa A.H., lN'opun [1.C., bBy3ynyukuit M.W. Ynpasnenue opranu3zaiueii Ha sTarne
MOCTUH/TyCTPHAIILHOTO Pa3BUTHUS HALIMOHAIBHON SKOHOMHKH [ DJIEKTPOHHBIN
pecypc]:Yuebnoe mocobue. - Mocksa: KuoPyc, 2023. - 576 ¢. — Pexum nocryna:
https://book.ru/book/945681

Karan Maptu. Bnoxnosnenusie. Bee, 4To HYKHO 3HATh MPOJAKT-MEHEKEPY //

niep. ¢ anria. H. Aok ; [Hayu. pen. A. AnukumoBud, M. Onbicbko]. — M.: Mann, BanoB
"

. @epbep, 2020. — 352 c.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Hup Dsanb, Xysep P. Ha kprouke, kak co3aaBats NpoayKThl, (popMupyromme

npuBbluky // iep. ¢ anri. @ununa C. — M.:Mann, Banos u ®epbep, 2017. — 272 c.
Kynarun B. Digital @ Scale: HactonbpHas kHura 1o nudposuszanuu ousxeca /

B. Kynarun, A. Cyxapescku, 0. Meddepr. - Mocksa : MHTennekryanbHas Jlutepatypa,
2019. - 293 c. - ISBN 978-5-60428-789-7. - Tekct : anexkTpoHHbIi. - URL:
https://bibliocatalog.mgimo.ru:2291/catalog/product/1077951 — Pexxum noctyma: mo
MOJIITHCKE

Uypuiios A. 1O. IIpaBoBoe perynnpoBaHue HHTEIIEKTYalIbHOW COOCTBEHHOCTH

Y HOBBIX TexHOJIOTHii: BbI30BbI X XI Beka: MoHorpadus / A. FO. Uypumnos. - Mocksa:
HOctunmndopm, 2020. - 224 c. - ISBN 978-5-7205-1637-6. - Teker: snexktponssIil. - URL:
https://bibliocatalog.mgimo.ru:2291/catalog/product/1169260 — Pexxum noctyma: o
TIOJIITHICKE.

Anon J. Villaumbrosia C.G. The product book. How to become a great product

manager — Product School, 2017 — 304 c. — ISBN 978-0-9989738-0-7

Olsen D. The Lean Product Playbook: How to Innovate with Minimum Viable

Products and Rapid Customer Feedback 1st Edition — Wiley, 2015 — 336 c¢. — ISBN 978-
1118960875

[IIBabep K. Cxpam: ['nbkoe yrpaBieHuEe IPOIYKTOM U OU3HECOM:HAYYHO-

. monysisipHas auteparypa.Mocksa: OOO "Anbruna [Tabmumep",2019.-263 c.

Hnmepuem-pecypcol, 6azvl OaHHBIX:

HaumenoBanue XapakTepucTHKH pecypca

Joctyn k 6a30BOIl KOJUIEKIIMH U KHUTAM
u3narenbeTB-napTHepoB (FOctuunupopwm;
W31aTeNnbCTBO «/Jleno»: « JKOHOMHUKA 1
MEHEKMEHTY»; n31aTenbcTBO «BJIAJOCH:
«Bpicmiee oOpazoBanue. Mcropusy»; KoJIIeKIus
«Pycckuii S3bIK KaK MTHOCTpaHHBIN» ). ConepKuT
KHUTH, )KYPHAJIbl, CTaTbU U3 PA3JIMYHbIX U3JaHUN
(6osee 53 ThIC.).

OBC ZNANIUM
000 «3HAHUYM»
http://znanium.ru/

9


http://znanium.ru/

OBbC «YHuBepcurerckas
OMOIMOTEKA OHIIAHY
000 «HexcMenuay
https://biblioclub.ru/

DneKkTpoHHas OubanoTeKa
MI'MMO MU/] Poccun
(pa3mMemtaercs Ha matgopme ObC
«YHUBEpPCUTETCKAss OMOIMOTEKA
oHJaitH») https://biblioclub.ru/

SBC BOOK.RU
«KnoPyc menna»
https://www.book.ru/

O6pazoBarenbHas maaTpopma
Opaiit

000 «2neKTpOHHOE U3JATENBCTBO
Opaiity»

https://urait.ru/

Joctym k 6a30BOM KOJUIEKIIUHU, OTIECIBHBIM
KOJUIEKUIUAM n31aTenbeTB «lIpocnexT», «Acnekt
IIpecc», «Bocrounas kaura». Pecypc conepxur
y4eOHUKH, Y4eOHBIE TOCOOHS, MOHOTpaduH,
MIEPUOJNYECKHAE U3/IaHUs, CIIPABOYHUKH, CII0OBAPH,
SHUUKIIONEINH, BUIE0- U Ay ITMOMATEPHAIIBL,
XyZ0KEeCTBEHHYIO uTepatypy (Oonee 141 Toic.
HauMEHOBaHMi). Takxe COACPKUT KHUTH
nzparensctBa «MI'MMIMO-YHusepcuter» ¢ 2014
rojia 1o HacTosLIee BpEMS U IIOCTOSIHHO
MTOTIOJTHSIETCSL.

Conepxur 6osee 3800 TOKyMEHTOB: yUeOHUKH,
MOHOTpaduu, TUCCEPTALIHIH.

bazoBas komiekiusa coaepxut 6osee 23 ThIC.
y4eOHUKOB ¥ MOHOTpaduii mo 20 TeMaTH4ecKuM
KaTerOpHsIM.

B noamucke nocTyn Ko BceM HayYHBIM U3AaHUSIM U
yuebHukam BIIO.
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PEAEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMIHOE
OBPA30OBATEJIBHOE YUYPEXIEHHUE BHICIIETO OBPA3OVBAHUSI
«MOCKOBCKHU F'OCYJIAPCTBEHHBIN UHCTUTY T
MEXIYHAPOJHBIX OTHOWEHWM (YHUBEPCUTIET)
MUHUCTEPCTBA UHOCTPAHHBIX JIEJ

POCCUCKOWM ®EJEPALINN»

«YTBEP AAKO»
[Tpopexrop Ho/pazsuruio

\/A.B. Mastbrun

Mopayiib 4. DuHAHCOBBIE PelIEHHST HA OCHOBE 1A HHDIX.

Haumenosanue JlononHuTEIbHON TpodeccHonanbHOI IIPOrPaMMBbI
Npo(hecCHOHANBHOM NepernoaroToBKK

Ananu3 GUHAHCOBBIX JAHHBIX

Dopma 06yuenmst
Ounas
C npUMeHeHUuem Oucmauuuouublx 06pa303ame./1bublx MexXHo10cu L

MockBa — 2025



1. O6aacrs npuMeHenus paéoyeii NPOrpaMMbI
Pabouas mporpamma Moy «DOuHAHCOBBIEC pellieHNs] Ha OCHOBE JIAaHHBIXY (fajee — pabodvasi mporpaMMa) SIBJSIETCS] YaCThIO JOTIOTHUTEIBLHOM

npodeccuoHanbHOM nporpammsl npodeccuoHanbHoil nepenoarotroBku UT-npoduia «TexHonoruu ynpaBiieHUs: MPOEKTHI, TPOAYKTHI U PELICHUS B

1 poBoii chepey u HarpapiieHa Ha (POPMHUPOBAHUE CIETYIONUX KOMITETCHITHIA:

ID u QopmynupoBka I€JIE€BOTO [TpomesxyTouHBIe 00pa3oBaTEIbHBIC PE3YIbTATHI
YPOBHS dbopmupoBanus | OneIT MPAKTUYECKOU VYmenus (Y) 3uanus (3)
KOMITETEHLIUI nesitensHocTy (OIT]T)
25.  OmnenuBaer  Bo3MmoxkHocTH | OIIJ] 3 ®opmupyer TexHudeckue | Y 9 [TpumensTh Meronsl | 39 [TpuHIIMTIOB
PUMEHEHHS MCKYCCTBEHHOTO | 33J]aHHs HAa BHEIPEHHE METOAOB | HHTEIICKTYAIbHOTO aHaJIM3a | UHTEIUIEKTYaIbHOTO aHaJM3a
MHTEJUIEKTa u MAIIUHHOTO | HCKYCCTBEHHOTO WHTEIUIEKTAa M | JaHHBIX M MAIIMHHOTO OOydYeHHs | JaHHBIX, METOJOB NpenoOpadoTKu
o0yueHus MAaIIMHHOTO o0yueHus s | s 3¢ddexkTuBHOM  00pabOTKH, | M aHAIM3a MH(OPMAIIHH, CTIOCOO0B
ONITUMH3ALNH npoliecca | aHajIu3a u 0e30macHOM | CHHKEeHUSA pa3sMEepHOCTH
00pabOTKH (PMHAHCOBBIX JAHHBIX. | HHTErpaluu (PUHAHCOBBIX JAHHBIX | IPU3HAKOB, OCHOB
C ILEIbI0 NOJJIEPKKU HPUHATHS | KIacCUpUKaLUN u
ONTUMAJBHBIX  YIPABJICHYECKUX | MOJECIUPOBAHUS JTAHHBIX,
pereHui 0COOEHHOCTEH paboThI c
(buHAHCOBBHIMU JAHHBIMU,
WCTIOJIh30BAHUS MIPOTPaMMHBIX
Cpel ¥ WHCTPYMEHTOB aHaln3a,
00paboTKn TEKCTOBOI
uH(OopMaLuy, OpraHu3aluu
06e3omacHOr0 OOMEHa JaHHBIMH
qyepes API, BOIIPOCOB




UHPOPMALMOHHON 0€30MacHOCTH

" KpUIITO-3al[UTHEI.




2. CTpyKTypa H KPaTKoe cofep:Kanue padodeii mporpaMMbl

Bubl, HCTOYHMKH U CNIOCOOBI PACTIPOCTPAHEHHUS IKOHOMUYECKUX U (PUHAHCOBBIX TaHHBIX

Tema 1. UcTouHnKkHM (PMHAHCOBOM M IKOHOMHYeCKOH HH(popmanum.

Jlexyuu

Hcrounuku OupskeBol MH(POPMAIIMM HAa POCCHMCKUX M 3apyOeXHBIX TOProBBIX IUIOMIAJKaX. MallMHOYUTAEMblE JaHHbIE
KOpPIOpaTUBHOM oT4eTHOCTH. OTyeTHOCTh OaHKOB. JlaHHBIE O CTOMMOCTH KpPUITOBAIIOT M AKTUBHOCTU (DYHKIIMOHUPOBAHMS
nyONnuYHbIX ONOKYEHHOB. DKOHOMHYECKHE CTAaTHUCTUYECKHE Oa3bl JaHHbBIX, HAIlMOHAJIbHAs W MEXKAyHapoJIHas (UHAHCOBas
CTaTUCTHUKA.

Tema 2. YuyacTHUKH pbIHKA JaHHBIX B (pHAHCOBOM cdepe.

Jlexyuu

Kommepueckue npoBaiiiepbl GMHAHCOBBIX JAHHBIX, UX MPOTYKTHI M CEPBUCHI HA UX OCHOBE. TpaaulIMOHHbIE U alIbTepHATUBHbIC
MOCTaBIIMKU JaHHBIX. KpeanTHbie OI0po U yciiyru cKopuHra. /laHHble U3 pacrpesielIeHHbIX peecTpoB HH(POpMAIUH.

IIpaxmuueckue 3anamus

[TpoekThI ¢ OTKPHITHIM KOJOM (Ha MpUMeEpe TEPMUHAIA OTKPBITOI 3KoHOMUYeckoi nHpopMaiuu OpenBB).

Tema 3. O0MeH JaHHBIMM NIPU peau3aluM KOHUENIUHN OTKPBITHIX POrpaMMHbIX HHTep(deiicoB (API)

Jlexyuu

Lenu ¥ NPUHIUIIBI TPEJOCTABICHHUS IIPOTPAMMHOTO JIOCTYTIa K (PMHAHCOBBIM YCIyTraM U JaHHBIM O HUX. O CHOBHBIE MOJI0KEHUE
Konuenuun Buenpenus orkpreIThix API banka Poccun, BapuaHThl 1 cTainu pa3BUTH OTKPHITHIX API (OTKpBITHIN OaHKHHT, OTKpPBIThIE
(¢uHAHCHI M OTKpBITHIE JAaHHBIE), OKUIAEMbIE CPOKM BHEIPEHUS U TNPEAINOJIaraéMble BBIUTPBIIIN Ul YYaCTHUKOB DBHIHKA.
MesxayHapoIHbIN OIBIT BHEAPeHUs OTKPBITHIX OaHKOBcKuX API (PSD2, Open Banking).

HpaKmuquKue 3AHAMUA




00630p Texnomnoruit API: cnoco6sl ayrenTudukanuu u aropusanuu, Buasl APl (Bkmouas REST, SOAP, gRPC, GraphQL).
[TporoTunupoBanue u nokymentupoanue API. Ilpumepst co3nanne API Ha a3bike mporpammupoBanue Python cpeactamu Flask u
FastAPI. Ilpumeps! OTKpHITHIX (PMHAHCOBBIX JAHHBIX, JOCTYNHbIX uepe3 API, criocoObl paboTel ¢ HUMM uepe3 OMOIUOTEKY requests.

[Tonyuenue nanubix yepes naket yfinance. Jlanupie nHPOpPMAIMOHHOTO cepBepa MOCKOBCKOM OUpPKU.

HpOFpaMMHLIe pelIcHus Ha 0a3e OTKPLITOI0 Koaa J1Jisl OﬁpﬂﬁOTKH (l)I/IHaHCOB])IX JAHHDbIX.

Tema 4. CTPpYKTYpbI JaHHBIX JJI51 padoThI ¢ puHAHCOBOM HHPOpManUeil.
IIpakxmuueckue 3anamus
[Ipumepsl cTpykTyp naHHbIXx B Python (cioBapu, cnucku, koptexu). CTpyKTypbsl JAaHHBIX Oubnuorexku pandas

(pandas.TimeSeries, pandas.DataFrame) u ux ucronb30BaHue it 00paOOTKH JaHHBIX BPEMEHHBIX PSAIOB U TAOINYHBIX JaHHBIX.

Tema S. @opMmarsl 1J1M cepUaTHa3UM U epelavyu (PMHAHCOBBIX JAHHBIX

HpaKmuquKue SAHAMUA

Haznauenue mpoueaypsl cepraiu3aluyd U Jecepruanu3anui JaHHbIX. CHHTaKCUC, MPeUMYIIecTBa U HEAOCTaTKU (opMaToB
JSON, CSV, XML. bubnuorexku ans pabotel ¢ manHbiMu B dopmarax JSON, CSV, XML (ctangapTHble, TOTOJHUTEIHHBIC).

[Tonmyuenue u nepenaya naHHbIX. [[puMepsl OTKPBITHIX TaHHBIX B 3THX (hopMaTax.

Tema 6. U3BJieueHne JaHHBIX U3 Apyrux popmaros daiiios
HpaKmuquKue 3AHAMUA
[Tpumeps! HcTIONB30BaHMS CTPYKTYP AaHHBIX U 6ubinotek Python mis paboThl ¢ puHAHCOBBIMHU OTYETAMU: UTEHHE U 00paboTKa

otuetoB B popmarax PDF u HTML. [Tapcunr caiitoB. [Ipumenenue cepBucoB pacno3zHaBanus nzoopaxenuii (OCR).




Tema 7. CBs3b € 3JIEKTPOHHBIMH TA0IHIIAMH.

IIpakmuueckue 3anamus
Yrenue u 3anuck 1aHHbIX B popmare Excel. O6padoTka nanusix B Excel. MUcnonszoBanue API Ha mpumepe Google Sheets s

MOJIYUCHUA U 06pa6OTKI/I JaHHbIX 3JICKTPOHHLIX Ta6J'II/II_II YTCHHUC M 3allUCh JaHHBIX, I[O68.BJ'I€HI/Ie HOBBIX CTPOK, (I)OpMaTI/II)OBaHI/IC

TabnwuIl, paboTa ¢ JIUCTaMH.

Tema 8. Buzyanu3auusi JaHHBIX.

Jlexyuu
[TpuaIHIB BU3yanu3amu (UHAHCOBBIX NaHHBIX. [101X0IbI K BU3yAIH3AINH TAHETHHBIX TAHHBIX.

IIpakmuueckue 3anamus
WHCTpyMEHTHI BU3yalU3alliy JaHHBIX JUIs (PMHAHCOBOM aHATUTHKHM Ha ocHOBe matplotlib, seaborn. Co3nanue rpagukoB u

JuarpaMm JJisi aHajJIn3a (bI/IHaHCOBLIX BpPEMCHHBIX PAIO0B: Fpa(l)I/IKI/I OcH aKI.[HfI, JAuarpamMmbl CBe‘Ieﬁ, TUCTOIrpaMmbl pacCiipCacICHUA

JIOXOJTHOCTH, aHAIIW3 CE30HHOCTHU U TpeHJ0B. MHCTpyMeHTHI mocTpoeHus AamobopaoB (Streamlit).

Tema 9. AHaJIN3 TEKCTOBBIX IaHHBIX B cepe PUHAHCOB.

Jlexyuu
OcHoBHBIE chepbl TPUMEHEHHUS [UTsl aHallM3a TEKCTa, BKIOYAs OIMpE/IC]ICHHEe HACTPOCHUU YYaCTHHUKOB PBIHKA (sentiment

analysis). AHalu3 cojiep>KaHus TOIOBBIX OTYETOB KOMITAaHUH.

HpaKmuquKue 3aHAMUA
HpI/IMCHeHI/Ie IFCHCPATHUBHBIX U OOJIBIINX SI3BIKOBBIX MoJIeNel B (I)I/IHchaX. Yar-00TEI U JANAaJI0TOBBIC TCKCTOBBIC IIOMOIIIHUKH.

MeTOIlI)I N HHCTPYMEHTDBI MHTCJJICKTYAJbHOI'0 aHAJIU3a JaHHBLIX B (l)I/IHchaX.




HaumenoBanue Tem, BUbl yueOHOM pabOThI M KpAaTKOE COIEpKaHUE yueOHOTO MaTepualia

/i OoBeM,
4acoB
Tema 10. Iesn, 3a7a4n 1 MPOrpaMMHbIe CPeAbl HHTEJIEKTYAJIbHOI0 AHAIN3a JaHHbBIX
0 Jlexyuu
[enu, 3agaun U npoOieMbl MHTEJJIEKTYAIIBHOTO aHAIN3a JaHHBIX NPHM PELICHUHU 3a/a4 YIpasieHus B (uHaHcax. Bumsl u 4
PECYPCBI TaHHBIX, BO3MOXKHOCTH MX MCIIOIb30BAHMS IJIs IIOCTPOEHUS MOJEIIEH aHATTM3UPYEMBIX SIBJICHUM U npouieccoB. COBpEMEHHBIE
MIPOrPaMMHBIN CpeJibl UHTEIEKTYaIbHOTO aHAJIN3a JaHHBIX.
Tema 11. U3B1eueHne, npecTaBjIeHue U NIePBUYHAsSE 00pPad0TKA JaHHBIX
1 Jlexyuu
[IpeacraBieHne JaHHBIX B Pa3iMuHBIX IIKagax. MeToipl oOecreueHHs penpe3eHTAaTHBHOCTU JAHHBIX Ul pPacCIIMpPEHHOU
MHTEPIIPETALMM PE3YIbTATOB MOAEIUPOBAaHUS HAa UX OCHOBE. I[IIOTHOCTH pacnpenenacHus] KOJIMYECTBEHHBIX AAHHBIX, €€ MOJCIU U
BO3MOYKHOCTH Bu3yanu3anuu. [Ipobiema mpornymieHHbIX 3HAYeHUH U HaNpaBJICHUS €€ PEIICHUs C HCIOJIb30BAHUEM DPA3IUYHBIX
IPOrpaMMHBIX cpelcTB. CTPYKTypbl IPOIYCKOB M TECTHMPOBAHUE TMIIOTE3bl UX ClydallHOCTH. MeToJsl mMIyTanuu B pabore ¢ 4
JAaHHBIMU, COACPIKAILMMH IIPOITYILECHHBIE 3HAYEHUS, U UX IIPOrpaMMHasi pealn3arus.
IIpaxmuueckue 3anamus
AHanu3 pacrpeneneHnil, BU3yaJdu3alus, METOAbl HMMITyTalMd (3alloJHEHUsI MPOIYCKOB), TECTHUPOBAaHUE CIy4yallHOCTU
IIPOITYCKOB.
Tema 12. MeToabl 1 MHCTPYMEHTBbI CHUKCHHSI PAa3MEPHOCTH NPU3HAKOBOI0 IPOCTPAHCTBA M 00pPa0d0TKH 3KCIEPTHBIX
2 | naHHbIX
Jlexyuu
[Ipobnema myOmupoBaHus HMH(OpMaIMK, coAepXKalleiics B JaHHBIX, M HampaBieHus ee pemeHus. [loHaTus npoxcu- 2

IIEPEMEHHOM M arperupoBaHHOTO MHAMKATOpa. Ilepexon B MPOCTPAHCTBO TJIaBHBIX KOMIIOHEHT M PEAYyLUPOBAHUE IPU3HAKOBOTO
npoctpancTa. [Ipobiiema nHTEpHpETaIUy TJIaBHBIX KOMIIOHEHT U MyTH UX perieHus. PopMupoBaHUE MAaTPUI] TAPHBIX CPaBHEHUI U

(dhopMHpOBaHKE HA UX OCHOBE BEKTOPOB IKCIIEPTHHIX JIAHHBIX.




Hpaxmuttecxue 3AHAMUA

HpI/IMCHeHI/IC TIaBHBIX KOMIIOHCHT, HHTCPIIPCTALIUA KOMIIOHCHT, pa60Ta C MaTpulaMi apHbIX CpaBHeHHﬁ.

Tema 13. [lapameTpuyeckasi 1 HemapamMmeTpu4yeckasi Kjiaccu@ukanus JaHHBIX M HHCTPYMEHTBI €€ peajiu3auuu.

Jlexyuu

[Tapamerpuueckuil moaxoa K kiaccupukanuu oObEKTOB UcCieqoBaHUs. JIMHENHbIH TUCKPUMUHAHTHBIN aHAJIU3 KaK METOJ]
rapaMeTpuueckoi Kiaccupukauuu ¢ o0yuyeHUeM: IPearoChbUIKH UCIIONb30BaHUs U IIporpaMMHas peanusauus. Hemapamerpuueckuii
JVCKPUMHHAHTHBIA aHAIM3 KaK METOJ KiIacCU(pUKAMK ¢ OOydeHHEM B OTCYTCTBHE OOOCHOBAaHHBIX MPEIIOIOKEHUH O 3aKOHE
pacripesieieHusl JaHHBIX. JlekoMImo3uius cMmeceidl pacmpeleneHHi Kak MeToi Kiaccudukanuum 0e3 OOy4deHHUs: MNPenrnoChUIKA
MCITOJIb30BAHMUS M IIPOrpaMMHAas peasin3alus B pa3InyHbIX cpenax. KiacTepHblil aHanu3 Kak METOJl KIacCU(UKAIINK ¢ HAUMEHBIIUMHU
OTPaHUYEHUSIMH JUISI TPAKTHUECKOTO IMPUMEHEHHS. AJTOPUTMBI HepapXMuecKod U OBICTpOH KJacTepU3allud U CPEACTBA HX
peanuzanuu. IloHsTHE O «MATKOI» KnaccupuKanu 00bEKTOB U NMPEICTABICHUH €€ pe3yIbTaToB.

IIpaxmuueckue 3anamus

OcBoeHue METO/I0B NapaMeTpU4ecKoil n HemapameTpudeckoil kinaccudukanuu qaHHbXx. O0paboTka peaan3aliy JIUHEHHOro
JMCKpUMHHAHTHOrO aHanu3a B Python/R Ha peanbHbIx Habopax JaHHBIX C HOPMAJIBHOCTH pPaclpeaeieHUs U TOMOCKEaCTUHYHOCTH.

WuTeprniperanus pe3yibTaToB KiaccuPUKauy 1 OLeHKa KauecTBa MOJIETIeH.

Tema 14. AropuT™Mbl U MPOrpaMMHBIE CPeICTBA MAIIMHHOTO 00y4YeHHsI B PellIeHUH 32/1a4 KJIACCH(PUKANUH JAHHBIX

Jlexyuu

OcHoOBHBIE TOHATHS ¥ OTIpEACTICHNS AepeBheB Kiaccupukanuu. O0macTu MPUMEHEHHS IePEBhEB KIIACCU(PUKALIUN U CITyYaitHBIX
JIECOB B aHanu3e JaHHbIX. [IpenmylecTBa M HEOOCTATKU MCIIOJIb30BaHUs JepeBbeB peuieHuil. [IpaBuiia mocrtpoeHus nepeBbeB
pemenuit. Kpurepun ocranoBa. @yHKIMOHAJBI U KpUTEPHH KadecTBa Kiaccudukanuu. [lonstue perynspusanun. Banunanus u kpocc
Baaanusa. CiydailHbIN JieC Kak KOMIO3UIUS ACPEBbEB pelieHuil. HelipoceTu, ux npuMeHEeHHe W IMPUMEpPbl UCIOJIb30BaHUS IS
HMHTEJUICKTYyJIbHOTO aHAJIN3a JaHHBIX.

Ilpakmuueckue 3ansamust

[TocTpoenue nepeBbEB, HACTPOKKA CIIYYAMHOTO JIeca, IPUMEPbl HEUPOCETEN.




Tema 15. Keiicbl mo 00padoTke JaHHBIX (PMHAHCOBBIX JAHHBIX.

Jlexyuu

DKOHOMETPUYECKHE MOJICIH BPEMEHHBIX PSAOB U MX IPUMEHUMOCTD i1 OUPKEeBBIX NaHHBIX. [luBepcudukaius, cocraBieHnue
noptderns ueHHbIx Oymar. PeiHouHbIi puck U ero nokaszarenu (VaR, expected shortfall).

IIpakmuueckue 3anamus

KpenutHbiii puck, o0paboTka JaHHBIX KOPIOPATUBHOW (PMHAHCOBOM OTYETHOCTH ISl IEJiel ompeneicHus (UHAHCOBOTO
coctosiHusl 3aeMiuka. OOpaboTKa JUYHBIX JAHHBIX 3aeMINUKOB OaHKOB. Kelchbl 00paOOTKM MAaHHBIX IS IEJIeH peryJMpoBaHUsS U
Hagzopa (Regtech/Suptech).

HpOMe)KYTO'-lHaﬂ aTrecranus




3. YueGHo-TeMaTHYeCKHii IUIaH padodeii mPorpaMMbl

HanmenoBanme Pas3aciioB U TCM

Ounas ghopma obyuenus

KonnuecTtBO yacoB

AyauTOpPHBIX CamocrosTens
HOM paboTHI
B 11 Bcero, 11
cero, paKkTHye 4acoB paKkTHie
4acoB CKHe CKHue
3aHATHA 3aHATHS

BHL[I)I, HCTOYHHKH U CIIOCOOBI PacnpoCcTpaHEHUsA IKOHOMUYECCKUX H (l)I/IHaHCOBI)IX

AAHHBIX
Tema 1. HWcrounuku ¢GUHAHCOBOHM U
. 4 0 1 1
HKOHOMHUYECKON MHPOPMALIUH.
Tema 2. Y4YacTHMKM pBIHKAa [JaHHBIX B
. 4 0 1 1
(dbuHaHCOBOH cdepe.
Tema 3. OOMeH JaHHBIMHU MIPU peaTu3aluN
KOHLEMIUU OTKPBITBIX IIPOrPaMMHBIX 4 4 1 1
unTepdeiicon (API)

IIporpammHubIe pelieHust HA 0a3e OTKPBITOr0 KoAA 1Jis1 00padoTKu GUHAHCOBBIX

JaHHBIX
Tema 4. CTpyKTYyphl JaHHBIX IS PaOOTHI C
. . 4 0 1 1
(uHAHCOBOW MH(OPMAITUECH.
Tema 5. ®opmaTel mus cepuanvasliud U 5 5
nepenayn (GPUHAHCOBBIX JTAHHBIX 0 0
Tema 6. V3BneueHne NaHHBIX M3 JPYrUX
. 2 2 0 0
dbopmaToB daiinon
Tema 7. CBs3b €  BJIECKTPOHHBIMU
2 2 0 0
TabIuIaMU.
Tema 8. Busyanuzanus qaHHBIX. ) 7 0 0
Tema 9. AHaiu3 TEKCTOBBIX JaHHBIX B o) o) 0 0
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cdepe puHAHCOB.

AJITOPUTMBI MALIMHHOTO0 00y4YeHHsI H HX IPUMeHeHHne B (puHaHcaXx.

Tema 10. Lenu, 3amaun U nporpaMMHbIE

Cp€abl HHTCIIJICKTYAJIBHOT'O aHaIn3a JaHHBIX

Tema 11. M3Bneuenue, mpeacraBicHUE U

nepBUYHas 00paboTKa JaHHBIX

Tema 12. Meroapl U HUHCTPYMEHTHI
CHMIKEHMSI pa3sMepHOCTH HPU3HAKOBOTO 2 2 0 0

IMpOCTPaHCTBA U O6pa6OTKI/I OKCIICPTHBIX JAHHBIX

Tema 13. [Tapamerpuueckast U
HermapaMmeTpuyeckass KiIacCU(pUKaAIMs IaHHBIX H 2 2 0 0

MHCTPYMEHTHI €€ peau3alnu.

Tema 14. AnropuTmbel ¥ HporpaMMHbIE
Cpe/ACTBa MAalIMHHOIO 00y4YEeHMs B pEIlIeHUH 3a]a4 2 2 0 0

KJ'IaCCI/I(l)I/IKaHI/II/I JaHHBIX

Tema 15. Keiicel mo o0paboTke AaHHBIX

(1)I/IHaHCOBI)IX JaHHBIX

Hroro no moxymro: 42 24 6 6

[IpomesxyTouHas arrecranus 4

Hroro 52

4. KoHTpoJIb ¥ OllEeHKA Pe3yJIbTATOB 0CBOEHHsI padoyeii mporpaMMbl

OOpa3zoBaTenpHas OpraHu3alMs BBICHIErO0 O00pa30BaHMs, peaIn3ylomas padouyio
MporpaMMy, OOECIICUMBAET OpPraHU3alMI0 M TIPOBEJACHHE IMPOMEKYTOYHOIO KOHTPOJS TIO

JEMOHCTPAIUH 00YUYaIOIUMHCS 00pa30BaTeIbHBIX PE3yIbTATOB.

Tekymuil KOHTPOJIb MPOBOAUTCS MPENOJaBaTEIeM Ha OCHOBE OLICHUBAHUS PE3YJIbTATOB
NPAaKTUYECKUX pabOT M CaMOCTOATEIbHON paboThl oOyuatomuxcs. [IpoMeXyTOUHbIH KOHTPOJIb
pOBOJUTCA B (hOpME BBIOJHEHHS MPAKTHUYECKUX 3a7aHuil. DOpMbl U METOIBl TEKYILEro U
IPOMEXYTOYHOTO KOHTPOJIS, KPUTEPHH OLCHUBAHUS JOBOAATCS JIO CBEJCHMS OOYYaIOLIUXCS B
Hauyasne oOyudeHus. {7 mpOMEKYTOUHOTO KOHTPOJIS CO3Aat0TCs (POHABI OLIEHOYHBIX CPEICTB

(@OC). ®OC BKIOUYAT B ceOs MEIarormuyeckre KOHTPOJIbHO-U3MEPUTEIbHBIE MaTepHUalbl,
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MNpEAHA3HAYCHHBIC TJI1 ONPCACICHUA COOTBETCTBUA (I/IJ'II/I HeCOOTBeTCTBI/Iﬂ) HHIUBUIYAJIbHBIX

00pa30BaTeIbHBIX JOCTHKEHUN 3aIlJIaHUPOBaHHBIM 00pa30BaTeIbHBIM PE3yJIbTaTaM.

4.1. Ilpumepsbl OLIEHOYHBIX CPEACTB
4.1.1. TlpumepHBIE TECTOBBIC U IMPAKTUYSCKUE 3 TaHUS

Tecmoevie 3a0anusn

a) npumepmvie KOHMPOIbHblE 3A0AHUSL

- IlpuBenute npumep NpeaCcTaBICHUs 3HAUEHUN OJTHOTO U TOTO K€ IPU3HAKA B PA3INYHBIX
LIKaIax U3MEPEHUH, OJTHA U3 KOTOPBIX KOJMYECTBEHHAs, a JIpyras — KaueCTBEHHasl.

- HccnenoBatens cobupancs paccuuTaTh CpeHEe 3HAUCHUE U TUCTIEPCHUIO MTPU3HAKA 110 MATH
HaOmonenusM. CpenHee 3HaYeHHE OBUIO PACCYMTAHO, OHO OKa3aJI0Ch paBHBIM ceMu. OTHaKO
repeJ pacyeToM BTOPOIl XapaKTepUCTUKU OJIHO HAaOII0AeHNE ObUIO CIIy4aifHO yAaIeHo:

3 8 1 7 ?

Nomorute nccnegosaTento 3aBEPLWINTDL PaCYETDbI.

- T'ucrorpamma ucnosb3yercs Kak OIleHKa IJIOTHOCTU BEPOSITHOCTH pacIipeiesieHUs Mpr3HaKa.
Kaxk u3mensiercst qucrnepcust ¥ CMEIIeHHe STON OIICHKU TTPU U3MEHEHUH IIMPUHBI UHTEpBaja
CpyNIHPOBaHUS?

- HWwmeercs psaa nansbix {12, 13, 13, 14, 16, 17, 20, 28}. Beruucnure XapaKTepUCTUKH,
HEO0OXOUMBIE JUIS TOCTPOCHHUS SIIMYKOBOM IMarpaMMbl, TOCTporTe auarpammy. Cuenaiite
BBIBOJIbI O TOM, UMEIOTCSI JIU BBIOPOCHI Cpeid 3HaUYEHU?

- IIpu xakoM BHJI€ sAJIpa OLIEHKA TUIOTHOCTH BEPOSITHOCTU ONPENETSAETCS BCEMH 3JIEMEHTAMU
BBIOOPKH?

- Bribepure ayunyro U3 4eThIpeX KOHKYPHUPYIOIIHUX MOJIETIEH cMecel pacgpeaeIeH i ¢
pa3IMYHBIM YUCIIOM (M) HOPMaJIbHO pachpeeeHHbIX KOMIOHEHTOB, UCIIONb3Y S
MH(POPMALMOHHBIA KPUTEPH AKanuke

nL 95 08 20 28

- 3amoJIHUTE MYCThIE TYEUKU B MaTPULE MAPHBIX CPABHEHU, CO31aHHOM C UCII0JIb30BAHNEM
mikaibl Jlalikepra u paccuuTaiite 00beM nHboOpMauu B OUTax, coaeprKalieiicss B 3TON
MaTpuie
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- Kakyro meTpuky cienyer Ucrosb30BaTh IPU KilacCu(PUKaLUu 0ObEKTOB B IPOCTPAHCTBE
IJIABHBIX KOMIOHEHT, C()OPMUPOBAHHOM U3 HOPMAJIBHO PACHPEIEICHHBIX UCXOIHBIX
MIPU3HAKOB METOJIOM UEPAPXUUECKOTO KIACTEPHOrO aHaIHu3a?

- PaccumTaiiTe XeMMHHIOBO PACCTOSIHUE MEXKYy CTPOKAMM:

(kpacora) u (IpockOa)

- Ilo BeIOOpKE 00BEMOM N=5 BbI/IETIECHBI IVIaBHbIE KOMIIOHEHTHI. MaTpuiia HOpMUPOBaHHBIX

3HAUEHUH TJIaBHBIX KOMIIOHEHT UMEET BU/I:

0,82 1,7
0,25 —1,2
F=|-135 0,11
1,24 0,7
-0,95 0,08

Taxoke U3BeCTHA MaTpHIA (PAKTOPHBIX HATPY3OK:
0,95 —0,32
A= (0,95 0,32 )

Haiitn Matpuny cTaHaapTU30BaHHBIX UCXOJHBIX TPU3HAKOB

- Ilpounrtepnperupyiite IpeaCcTaBI€HHOE epeBo peuieHuil. [losicHenne npuHIMI ero paboThl
1 BBIOOD y3710BbIX TO4YeK. HazoBHUTE BEpUIMHBI U JIMCThS MPEICTABIEHHOIO AEPEBA.

Bospact>357 \
Her i)

EcTb HegBiKMMOCTD! ‘ ‘ Jloxoa Gonvuwe 100 Teic. py.?

Her i)

‘ Bolcuwee o6pazosanie?

Her IiE

5. OO6pa3ubl y4eO0HO-METOAMYECKHX MATEPHAJIOB UIA  O0ydalmoluxcs H
npenoaaBarTesex

5.1. Ilpumepnvie npaxmuueckue 3a0aHus

1. CozpaiiTe cIUCOK, B KOTOPOM Ka)K/bIi 3JIEMEHT OyAeT NpeAcTaBIsTh COOOH
nH(pOpPMALHIO O KOTUPOBKAX IIEHHOH Oymaru Ha Oupxe: Jary, HeHY OTKPBITHS,
MaKCUMAaJIbHYI0 1 MHHUMAJIBHYIO IIEHBI 32 JI€Hb, [ICHY 3aKpBITHS. Berauciure u
BBIBEUTE HA SKPaH CPETHIOIO LIEHY 3a BEIOPAHHBIH MEPUO/] BPEMEHH.

2. Co3zpnaiiTe THI JaHHBIX CIOBAph, B KOTOPOM KiIfouaMu OyIyT Ha3BaHUs KOMIAHWM, a
3HAYCHUSIMU CIIMCKH IIeH WX aKIUH WM KOJMYECTBA aKIuii B obopote. Mcronp3yiite
METO/IbI CITUCKOB U CIIOBApeH ISl HAXOXKACHUS KalTUTAIU3alUH KOMITaHHH.
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10.

11.

12.

13.

14.

15

16.

17.

18.

19.

20.

21.

Cozpnaiite 00bekT pandas.TimeSeries, cogeprkaniuii JaHHBIC O IOXOTHOCTH (POHIOBOTO
WHJIEKCA 32 HECKOJIbKO MecsleB. [Ipumennute meTo bl pandas Asisi BEIUMCICHUS
JOXOAHOCTHU U JUISI TOCTPOEHHsI rpa)ka BPEMEHHBIX PS/IOB.

Coxpanute nanusie B popmare JSON u CSV. 3arpy3ure nansble u3 ¢ailioB U BbIBEAUTE
ux Ha ’KkpaH. CpaBHUTE pa3Mephl (HailioB.

Haiinute nannasie B popmate XML Ha caiite banka Poccuu. [IpeoOpasyiite B hopmar
JSON

Hcnonp3yiiTe cTaHIapTHYIO OMOIHOTEKY json 1 OMOIMoTeKy pandas Jis 3arpy3Ku
naHHbIX U3 API BeiOpanHoro huHaHcoBoro cepBuca. Coxpanure 1aHHbIE B (popmaTe
CSV u ucnonp3yiiTe UX U1 aHAIK3A.

Ucnonp3yiite oubdmmorexy PyPDF2 wim anamoruunoro jyist uTeHus (rUHAHCOBOTO OTUETa
B ¢popmare PDF. U3Bnekute u3 oruera uHpopmanuio 06 oobeMax npuobLUI, o0beMe
NPOJIaXK 332 KBapTaJ U BHIBEIUTE €€ Ha DKPaH.

Hcnonp3yiiTe 6ubmmorexy BeautifulSoup ans mapcunra Tabauiibl ¢ TaHHBIMHE CO
cTpaHu1Ibl puHaHCOBOTO caiita. CoXpaHUTE TaHHbIE B KaKOi-In60 HHOM (opmate u
MPOAHATUZUPYUTE UX.

Hcnonp3yiiTe cepBUC pacro3HABaHHS W300pKECHHUM IJI1 W3BIICUCHUS WHPOPMAIMHA M3
OTCKaHUPOBAHHOT'O (PMHAHCOBOI'0 OTYETA.

Cospnaiite Excel-daiin ¢ manasiMu 0 Kypcax BamioT. [IpounTaiite haiin ¢ momMoursio
oubmmoTeku pandas u npousBeauTe MPeoOpPa3OBaHMs KPOCC-KYPCOB BATOT. 3aNUIITUTE
U3MEHEHHBIE JaHHbIe 00paTHO B Excel-daiin.

Hanumure ckpunt Ha s3b1ke Python, KoTopblil OyieT aBToMaTH4ecKu 100aBIIsTh HOBBIE
ctpoku B Google Sheets Tabnuiy ¢ akTyallbHBIMH JAHHBIMU O KypcaX BaJIOT C IOMOIIBIO
Google Sheets API.

C nomomrsio 6ubmmorexu openpyxl Hanumure ckpunt, KOTopsiii OyAeT KOMUPOBATH
JaHHbIE ¢ oaHoro nucta B Excel-¢aiine B qpyrue aucTsl 3TOro *e (aiisia ¢ JaHHBIMU O
pa3HbIM rojiamMm

Hcnonb3ys 6ubnmoreky matplotlib, moctpoiite rpag ik ©3MeHEHUs LIEHbI aKLIUH
KOMITaHUH 32 OTPEACICHHBINA epruol BpeMeHH. J00aBbTe JIMHUIO TPEH/Ia M CPETHIO0
JVMHUIO 1ICHBIL.

C nomorrsio seaborn MocTponTe rUCTOrpaMMy paclpeeieHus J0X0AHOCTH BEIOPaHHOTO
nopTQenst HHBECTUIINN 3a TIOCICIHUN TO/I.

. st moctpoenus rpadukoB 1o6aBbTe GUIBTPHI IS BHIOOpA KOMIIAHUHN U TIEpHOIa

BPEMEHH.
Hcnonb3ys OTKpBITHIE JaHHBIE U3 OMP)KEBBIX HCTOUHUKOB (yfinance, JaHHbIE
MockoBCKOM OUPKH ), TPOAHATU3UPYUTE U3MEHEHHUE 1IeH Ha BEIOpAHHBIC aKIUU
KOMMaHwui 3a mocnenuue 5 net. [loctpoiite rpaduku.

HanumuTe ckpunt, KOTOphINA Oy€T aBTOMaTHYECKH CKaYMBAaTh OTYETHOCTh KPYITHBIX
kommanuii u3 6a3el nanHbIX EDGAR (Electronic Data Gathering, Analysis, and
Retrieval) 1 npoBOIUTH aHAIN3 KIIFOYEBBIX (PMHAHCOBBIX MTOKa3aTeIeH ¢ IOMOLIbIO
oubnmoreku pandas.

C nomouipio cepBrca messari MoJIyYUuTe JaHHbIE O LIEHAaX Ha OCHOBHbBIE KPUIITOBAIIOTHI
3a nocneauuit Mecsau. Mcnonw3ys oubnuotexy matplotlib, moctpoiite rpadux n3meHeHus
1IEHbI 1 00BbEMA TOPIOB 3a 3TOT N1EPHO] BPEMEHHU.

Cpasuute nannsie Econdb 1 ounnanbHbIX CTaTUCTUUECKUX BEAOMCTB BbIOpaHHOMN
CTpaHsbl.

OnuiuTe NPOAYKTHI U CEPBUCH] (PMHAHCOBBIX JAHHBIX OT HECKOJIBKUX KOMMEPUYECKUX
IPOBalIEPOB JAHHBIX, CPABHUTE UX CTOMMOCTD.

HaiinuTe caiite KpeAUTHBIX OIOPO, ONpEAEINTE NPECTaBIsIEMbIE YCIYTH, 00bEM U
CTPYKTYpY JTaHHBIX.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

MO0y

(O8]

Nzyuute dpynkunonan npoekra OpenBB 1 HCTOYHUKH MPETOCTABISIEMBIX JaHHBIX.
VYcranoBure Tepmunan OpenBB Ha komnbroTep, TpUBEIUTE IPUMEPHI KOMaH/ 11O
MOJYYEHHUIO U TIOCTPOCHHUIO TPaPHUKOB JAHHBIX.

[locTpouts 1 mpoaHAIU3UPOBATH IKOHOMETPUUYECKUE MOJEIN BPEMEHHBIX PSI0B TUIIA
ARIMA n11s 11eH akIiui HECKOJIbKUX KOMIAHUM U3 pa3HbIX oTpaciie. CpaBHUTE
KaueCTBO MOJEIIEH, IIPEII0KUTE BO3MOKHBIE BAPUAHTHI CTPATEruil aJIrOPUTMUYECKOU
TOPTOBJIU.

Pa3paborath cTpaTeruio nuBepcupuKauy NopTdens HeHHbIX OyMar, UCIOIb3Ysl JaHHbIe
0 IOXOJIHOCTH U PUCKE pa3HbIX KOMIaHUI.

Paccuurate VaR u expected shortfall mist moprdens neHHpIX Oymar u MmpoaHaIM3upPOBaTh
€r0 PbIHOYHBIN PUCK.

[onmyuuTte U UCMIONB3YiTE JaHHBIE KOPIOPATUBHOM (PUHAHCOBOM OTUETHOCTH IS
ornpezaeneHus: GUHAHCOBOI'O COCTOSTHUS 3aeMILIMKaA.

VYkaxxuTe BO3MOXHbIE UCTOYHUKHU JAHHBIX (HOBOCTHBIX CTAaThH, COLMAIbHBIE MEINA,
(hopyMbl) 715 aHATTM3a HACTPOCHHUH YYaCTHUKOB PHIHKA.

[Ipoananu3upyiTe rol0BbIe OTYETHI KOMITAHUHN U YKAKUTE KAKUE YACTU MOTYT
CPaBHUBATHCS HA CUCTEMATHYECKOM OCHOBE, KAKME BO3MOXHBIE BBIBOJIbI U3 TAKOIO
CpPaBHEHUS.

YKaxuTe BO3MOXHOCTU MCIOJIb30BaHUS TEHEPATUBHBIX U TUAJIOTOBBIX MOJIENIEH B
(uHaHcoBBIX cepBucax. [IpuBenure npuMepsl AEUCTBYIOIUX CEPBUCOB U KAKUX U3 MOHO
YIIYYIIHUTb.

[Ipusenure npumep aeiictByromiero API B cdepe punancos. CoctaBbTe CIIUCOK
BBIUTPBITICH U U3JIEPKEK JIJIS1 KIIUEHTOB, OAHKOB ¥ (PUHTEX-KOMITAHHH OT €ro BHEAPEHUS.
N3yuute ocHoBHBIE nonoxeHusa Konnennuu Bueapenns otkpbIThix APl banka Poccuu n
pa3IUYHbIC CTAANH Pa3BUTUS OTKPHITHIX API (OTKpBITHIN OAHKHHT, OTKPHITHIE (PHAHCHI
U OTKPBITHIC aHHbIe). K KakuM M3MEeHEeHUs Ha PIHKE 3TO MPUBEACT?

VYKaxuTe OTINYUS BO BHEIPEHUH OTKPBITHIX OaHKOBCckuX API B mupe, ykaxxurte
OCHOBHBIE€ KPUTEPUHU TAKOT'O CPAaBHEHHSI.

Pa3paboraiiTe man co3nanus nmpoctoro API s coBeprieHusI HECKOJIBKUX THITOB
Tpan3akiui cpencrBamu Flask mnm FastAPI u npotectupyiite ero paboTy ¢ moMOIIbiO
KJIMEHTCKOT'O NMPUJIOKEHUS. YKaKUTE, B UeM peanbHo AeiicTByromue APl otinuatores ot
IIPOCTOr0 JEMOHCTPALIMOHHOTO NPUMEDPA.

N3yunrte npuMepsl OTKPHITHIX (PMHAHCOBBIX JAaHHBIX, JOCTYIHBIX Yepe3
UH(pOpPMaLMOHHBIN cepBepa MockoBckoii oupxu. ChopMynupyiTe npeaaoxKeHus no
YIIYYIICHUIO CTPYKTYPBI JAHHBIX.

N3yunurte OCHOBHBIE 3aKOHOAATEIbHbIE U HOPMATUBHBIEC aKThl B 00J1aCTH
UH(POPMALMOHHOI Oe30macHOCTH B (pruHaHCOBOM cepe. COCTaBUTH CIIMCOK OCHOBHBIX
TpeOOBaHMIT 1 PEKOMEHIAINH JIJIS 3aIIUTHI TAHHBIX B (PMHAHCOBOU cdepe.

[IpuBeauTte npuMepsl UHIUACHTOB UH(OPMAIITMOHHON 0€3011acCHOCTH B (DMHAHCOB.
YKaXuTe BO3MOXKHBIE CIIOCOOBI MX MPEIOTBPALIICHHUS.

OrneHuTe BO3MOXHBIN yiiep0 OT MpeanoiaraeMoro HHIACHTa B cdepe
MH(OPMalMOHHON OE30MaCHOCTH.

5.2. HpuM@prllZ CNnUCOK 60npocos OJIsl CamMoCmosIMebHOU OYEHKU Kadecmea 0C60€EHUs

Kakue cTpyKTypbl TaHHBIX UCTIONB3YIOTCS JUTS MTPEACTaBIeHHs (PUHAHCOBOM
nHpopmanun?

B uem npeumymectBa u Hegoctatku popmaroB JSON, CSV, XML?

Kakue nporpamMMHbie OMOIMOTEKH UCTIONB3YIOTCS 171 uTeHus ¢aitioB B popmare PDF?
Kaxk u3Bneus nanusie u3 ¢aiinos B hopmare HTML?
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25.

Kakue Tunbl puHAHCOBBIX JaHHBIX BBl 3HaeTe?

Kakue TpeboBanusIM JOKHA OTBEUaTh BU3yallbHAsA HH(OPMAIIKs Ha OCHOBE
(MHAHCOBBIX JTaHHBIX?

Kakne ocHOBHBIE HCTOYHHUKH (PUHAHCOBBIC JaHHBIX? UeM OTIIMYArOTCS 3TH UCTOYHUKH?
Kakue criocoObl 1 MHCTPYMEHTHI 00pa0OTKH OONBIINX JAaHHBIX BBl 3HAETE?

JomxkHa i GpuHaHcoBas nHGopManus ObITh OecrutatHoi? Kakue yciyru Bbl cuuTaeTe
JIOJDKHBI OBITh TUTATHBIMU, TTIOYEMY U KaK JOJDKHBI YCTaHABIIMBATHCS [IEHBI HA HUX?

KTo siBisieTcss OCHOBHBIMH YYaCTHUKAMU PhIHKA MPEA0CTaBICHUS (PUHAHCOBBIX JaHHBIX?
Kak u 3a cuer 4yero ynyumuTh packpbiTie puHaHcoBOM nHpopmannn? Kak u3amepuTsb
IIOJTyYCHHBIE PE3YIIbTaThI?

Kak B Oyy1mieM MokeT HOMEHAThCs paboTa 0pUIUANIBbHBIX CTATUCTUYECKUX BEIOMCTB?
B yem npeumymiecTBa aBTOMaTHYECKONH 00paOOTKU JaHHBIX, HAIIPUMED, CPEICTBAMH
pandas Ha s13pIke IporpamMmupoBanus Python?

B 1yeM ocHOBa Moy sipHOCTH JIEKTPOHHBIX TabnuIl B cepe purancoB? B kakux
ClTydasix 3JIEKTPOHHBIE TaOJIMIBI HA/I0 3aMEHUTh Ha ApYyTrHe cpeacTna’

C no3unuii moIbp30BaTENsl, KAKUE BOZMOKHOCTH JIOJKEH MPEAOCTABIIATH MPOTPAMMHBIHI
uHTepderic GuHaHCOBOTO cepBHca?

Kakue ocHOBHbBIE METO/IbI aHAIM3a (PMHAHCOBBIX JaHHBIX BbI 3HaeTe? Yem oHM
otnuuatorcs? Kakue pe3yabTaToB MO3BOISIOT JOCTUYD?

3a cueT 4ero MOKHO 3apaboTaTh, aHATU3UPYS GUHAHCOBYIO HH(MOPMAIIHIO?

Kak renepanus u o6paboTka TEKCTa UCIIONIb3YyeTCs B chepe SIKOHOMUKH U (prHAHCOB?
Jlnist uero ucnonb3yercs (PMHAHCOBBIE JaHHBIE B c(hepe rocy1apCTBEHHOTO
peryiupoBaHus?

B uem cocTosT ciox)HOCTH co31aHus U BHeapeHus punancoBbsix API?

KakoBsie muiansl rocyapcTBa B 001actu BHenpeHue oTKpbIThiX APl B punancoBoit
chepe?

Kak npenoTBpatuth MHIUIACHTH HHPOPMAIIMOHHOM 0€30MacHOCTH B cepe puHaAHCOB?
Kakoii ¢puHaHCOBBII «IIUPPOBOH Cllea» cOXpaHIeTCs IMYHO 3a BaMu? B ueM 11eHHOCTh
3Toi nHpopmanun?

B kakux chepax TeXHOIOTUN OJIOKUEHH CYIIECTBEHHO BJIMSIOT Ha 0OMEH (pHAHCOBOM
uHpopmanuei?

Kakwue HOBBIE cepBHCH U IIU(PPOBBIE MPOTYKTHI BOZMOXKHBI C HCIIOJIb30BaHHUEM
(unancoBoi napopmarun?

5.3. Buovl camocmosmenvhoil 8HeayOumopHou pabomul ciyuiamenell.

MOBTOpPEHHE JICKIIMOHHOTO MaTepraia U MaTepuana yueOHUKOB;

TIOJITOTOBKA K TIPAKTUYECKUM 3aHATHSIM, TEKYIIEMY TeCT-KOHTPOJIIO

BbIOOp U 000CHOBaHHE MPOEKTa MOTyYeHUs,, 00pabOTKH, aHAIU3a JaHHBIX, a TaKKe
BBIPAaOOTKH yNpaBIEHYECKUX U MHBECTHUIIMOHHBIX PEIIEHUI Ha OCHOBE (PMHAHCOBBIX
JIAHHBIX, BKJIFOYAs CJICIYFOIINE 3aIaHUS:

a. ONpe/eICHUE UTOTOBOHM IIEHHOCTH ()MHAHCOBBIX JAaHHBIX M CTEHKXOJJIEPOB
(mosib30BaTeNeil) aHATMTHYECKUX MPOEKTOB IO 00paboTKe (UHAHCOBBIX
JTAHHBIX;

b. Tunossle (00IIKE) U CTICNUATTM3UPOBAHHBIC 33]]a4H aHAIN3A JTAHHBIX;

e

VMCTOYHUKYU JAHHBIX, BKIIFOYasi OTKPBITHIE;

d. cmocoOwr 00pabOTKU JAaHHBIX ¥ TPUMEHEHUS METOJ0B MAIIMHHOTO 00y4YEeHUS
Y UCKYCCTBEHHOT'O MHTEJUICKTA;

€. (OpMBI IPEIICTABICHHS HTOTOB aHAIN3A JJAHHBIX;
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f. BHeapeHHE pe3yibTATOB IPOTHO30B B OH3HEC-NPOILIECCHI, YIPABIEHUYECKUE
pELIEeHNs HAa OCHOBE 3TUX MPOLIECCOB;

g. B Clydae MPUMEHHUMOCTH - NMPEUMYIIECTBA U OTPAHUYEHHUS MCIOJIb30BAHUS
TEXHOJIOTUil OJIOKUYEHH A1 pacpOCTPaHEHUsI KOHKPETHBIX BUI0B JAHHBIX.

5.4. Kpumepuu oyenusanus komnemenyuti (pe3yibmamos)

Pe3yJILTaTBI OCBOCHUA NUCHUIUIMHBI OLCHUBAIOTCA ITYTEM BBIABJIICHUSA YPOBHA 3H8.HI/II>'I,
YMeHI/Iﬁ 1 HAaBBIKOB 4YC€PE3 pCAIN3alluI0 TECKYIICTO, IIPOMCIKYTOYHOI'O U UTOIOBOTI'O KOHTPOJIA.

B mnponecce M3ydCeHHud AUCHUIIIMHBI BBIIIOJHAOTCA MTPOMCKYTOYHBIC KOHTPOJILHBIC
3aJaHHns. P €3yJIbTAaThl BBIIIOJIHCHHUA 3TUX Ba,Z[aHI/Iﬁ ABIAKOTCA OCHOBAHUEM [JId BBICTABJICHHUA
OIICHOK TCKYLIECrO KOHTPOJIA. Brmmonnenue Bcex 3a11aH1/1171 SIBJIAETCA 00s13aTeIbHBIM JJI1 BCEX
CHYHIaTeJIeﬁ. CJ'IYHIaTCJ'II/I, HE BBIIOJIHUBIINE B IOJHOM 00bEME BCe 3aaaHusl, HE JOIIYCKAarOTCA K
HUTOTOBOMY KOHTPOJIIO. TGKYIHI/Iﬁ KOHTPOJIb OCYHICCTBJIACTCA IMMYTEM OLCHKH YCTHBIX OTBETOB Ha
3aHATUAX, TUMCBMCHHBIX pa60T, BBIITIOJIHACMBIX B ayAUTOPUHU U B PE3YJILTATC CaMOCTOSTEIILHOM
NOATOTOBKH, B TOM YUCJIC IPOCKTHBIX 3aHaHHfI, a TaKKC 3JICKTPOHHOI'O TCCTUPOBAHUA

I[J'IH HUTOTOBOI'O KOHTPOJIA YCBOCHHUA KypcCa yLIe6HLIM IIaHOM IIPEAYCMOTPCHO UTOTOBOC

TCCTUPOBAHHC.

5.5. Onucanue wxanvl OyeHUBAHUS

4. [Ipu oueHMBaHUM 3HAHUW CIyIIaTeled HpPU NPOBEpPKE NHCbMEHHBIX pPadoT,
MHMCbMEHHOT0 paz0opa KEHCOB M MHUCHMEHHBIX JOMAIIHUX 3aJlaHU OIIeHKAa BBICTABJISETCS IO
KaxoMy Bornpocy. MTorosas oneHka 3a paboTy sIBIISe€TCs cpeaHeapu(pMeTH4ecKoil OLeHKo! 1mo
BCEM BKJIIOUYEHHBIM B pabOTy BOIpoOcCaMm.

- Oyenka omauuno (90 — 100 %) BbICTaBIseTCS 3a TOJHBIM, YETKO
CTPYKTYPUPOBAHHBIM, JIAKOHUYHBIM OTBET, COACPXKALIMNA KOPPEKTHO MCIIOJB30BAaHHYIO
TEPMHUHOJIOTHIO, TPAMOTHO HU3JI0)KEHHBIN SKOHOMHUYECKUM S3BIKOM.

- Oyenka xopowo (75 - 89 %) BbICTaBIseTCS 3a HENOJHBIM MM CIUIIKOM
MHOTOCJIOBHBIN OTBET, COAEPKAIMN W3HMIIHIO NHPOPMAINIO, HE OTHOCSIYIOCS K BOIIPOCY; 32
OTBET, COJEp)KalIMi OIMOKY, HE HOCSIIYI0 TNPUHIHMIHAAIBHOTO XapaKTepa; CoJepKailui
KOPPEKTHO MCTIOIb30BaHHYIO TEPMHUHOJIOTHIO, TPAMOTHO HU3JI0KEHHBIN 3KOHOMUYECKUM SI3BIKOM.

- Oyenka yoosnemeopumenvro (60 - 74 %) BBICTaBISETCS 3a HEMOJHBIA WIH
CIIMIIKOM MHOTOCJIOBHBIA OTBET, COJEPKAIINil U3IUIIHION HH(OPMAINIO, HE OTHOCSILYIOCS K
BOIIPOCY; C HETOYHO MCIIOJIb30BAHHON TEPMUHOJIOTUEH, HAPYLICHHEM JIOTUKU U3JI0KEHUS.

- Oyenka neyoosnemsopumenvHo (0o 60 %) BHICTaBIsIETCA 32 HENPABUIbHBIN OTBET;
IIPOJEMOHCTPUPOBABIINI OTCYTCTBUE 3HAHUH 110 pacCMaTpUBAEMOMY BOIIPOCY.

2. IIpu orleHMBaHUU BBIMTOJIHEHHBIX CIYHIATEISIMHU NPAKMUYECKUX 3A0AHULL:

- Oyenxka omauyno (90 — 100 %) BwICTaBIAETCS, €cld padoTa BBINOIHEHA
CaMOCTOSITEITLHO 110 YTBEPXKICHHOM MPOIIeType, CTPYKTypa padOThl COOTBETCTBYET NOTYYCHHOMY
3aJJaHHI0, BBIBOJBI I'PAMOTHO C(OPMYJIMPOBAaHBI, OOOCHOBAHBI U COOTBETCTBYIOT HCXOJHOM
nH(pOpMaLNH, CIyIIaTeNb MPABUIFHO U ApTYMEHTUPOBAHO OTBETHJI HA BCE BOTPOCHI MTPH 3aIUTE
paboThI

- Oyenxa xopowo (75 - 89 %) BbIcTaBIsIeTCs, €CIM paboTa BBINOJHEHA
CaMOCTOSITENTFHO 110 YTBEPXKACHHOM MPOIlelype, CTPYKTypa paboThl COOTBETCTBYET HOTYYCHHOMY
3aJJaHHI0, HO HE BCE BBIBOJBI COOTBETCTBYIOT MCXOJHOW WH(pOpPMAIMU, HECKOJBKO HapyIIeHa
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JIOTHKA U3JI0KECHUSI MaTepualia, IPH 3TOM CIIyIIaTeNlb MPAaBUIBHO OTBETHII Ha BCE BOTPOCHI IIPH
3anMTe paboThl HIIK UCIIPABHII CBOU OTBETHI IIPH YTOYHCHUH.

- Oyenxka yoosnemsopumenvio (60 - 74 %) BbICTaBIsETCS, €I paboTa BBHIITOJHEHA
CaMOCTOSITEIIbHO, HO C HapyIICHHEM YTBEPXKICHHOW MPOIEIyphl, CTPYKTypa padOThl HE
MOJTHOCTBIO COOTBETCTBYET MOJTYYCHHOMY 3a/IaHUIO, HE BCE BBIBOJIBI COOTBETCTBYIOT MCXOJHOMN
nH(popManuy, HapylleHa JIOTUKA H3JI0KCHHsS MaTepuaia, CIylarelb HE CMOT TPaBHUILHO
OTBETHUTBH Ha BOTPOCHI TIPH 3aMTUTE PaOOTHI

- Oyenka Heyoosniemsopumenvro (0o 60 %) BbICTaBIsIeTCA, €CIU paboTa BHINOTHEHA
HE CaMOCTOSATENBHO, CTPYKTYpa paObOThl HE COOTBETCTBYET MOJYYECHHOMY 3a/IaHUIO, BBIBOJIBI HE
000OCHOBaHbI, HapyllIeHa JIOTUKA W3JI0KCHHUS MaTepuaiga, B paboTe IOIMYIICHBI OIINOKH,
CITyIIaTeNh He CMOT MPAaBHIILHO OTBETUTH HA BOMIPOCHI TIPH 3aAIIUTE PaOOTHI.

3. Ilpu 1pOBENEHUU KOMNBIOMEPHO20  MeCMm-KOHmMpOo/ia 3HAHUM  ciayluaTenein
KOMIIBIOTEpHAsl NporpaMMa OLICHMBAET DPE3YyJbTaT OTBETOB CIyILIAaTeNled Ha IPENIOKEHHBIE
Bomnpockl. Eciu citymiarens OTBETHII TPaBUIIBHO Ha!

- 90% u OoJiee - OLIEHKA «OTIIMYHOY»

- 75 —-89% - oueHka «XopoIo»

- 60— 74% - o1ieHKa «YJOBJIETBOPUTEITHLHO

- MeHee 60% - OLIEHKA «HEYIOBJICTBOPUTEIHHO

4. Tlpu mpoBeneHUU O0elosblX Ucp WIU NPOEeKMHO20 3adanus paboTa ciymiaTenei
OLICHMBAeTCA Ha:

- omauyno (90 — 100 %), ecnu B OTYETE JOTMYHO U YETKO M3JI0XKEHA apryMeHTalus Mo
KQ)XJIOMY 1Iary NPUHATUS pelleHHH, oT4eT MH(OPMaTHBEH, XOPOLIO CTPYKTYpHUPOBaH;
COOJTIOJICHBI CPOKH U X COTJIACOBAHUS C MpenoaaBaresieM; padora rpaMoTHO oopmiieHa
(rpaduku, cxembl, TaOJIULIbI), MATEPUAJIBI IIPEICTABIEHBI B IEYaTHOM BHUJIE; IPE3ECHTAIIMS
OTYeTa Harjs/IHO Mpe/CTaBiieHa (HaJIuuue KOMIBbIOTEPHOIN Bepcuy, KearenbHo B Power
Point).

- xopowo (75 - 89 %), ecnu B OTYETE JIOTUYHO W YETKO M3JIOKEHA apTyMEHTAIHS T10
Ka)XJIOMy 1Iary NPUHATUS pelleHHH, oT4eT MH(OpPMaTHBEH, XOPOLIO CTPYKTYpHUPOBaH;
COOJIIOJICHBI CPOKH MIPUHATHUS PEIICHUN U UX COTJIACOBAHUS C BEAYIIMM IPEroiaBaTesieM,
HO ©CTh 3aMeyaHWe HE NPUHLIUIHAIBLHOTO XapakTepa, KOTOphIe CIyIIaTeNb
CaMOCTOSITENIbHO UCIPABIISIET IIPU YTOUHEHUH.

- yooenemeopumenvro (60 - 74 %), ecnu B OTYETE HE BCErla JOTMYHO U YETKO HU3JI0KEHA
apryMeHTalus 10 KaKAOMY IIary MPHHSTHS PEIICHHH, OTYET IJIOX0 CTPYKTYpHUpPOBaH,
HapyLAJINCh CPOKU IPUHATHUS PEIIEHUHN U UX COIVIACOBAHUS C MIPENOAaBaTENEM.

- HeydosremeopumenvHo (0o 60%) BbICTaBIseTCsA, €clu paboTa IIOX0 odopmieHa
(mpencTaBieHbl He Bce TpaduKH, CXEMbl, TAOIUIIBI), MATEPHAIIBI YACTUYHO MPEICTABIICHBI
B PYKOIIMCHOM BUJIE; HE MOATOTOBJIEHA NTPE3EHTALUS OTYeTa (HET KOMIIbIOTEPHON BEpPCUU
WJIN HarJsIIHBIX MAaTepUaJIOB) WM €CIIM OTYET He MPECTaBIIeH.

6. KaapoBoe o0ecnieueHue 00pa3oBaTeiLHOIO Mpolecca

®UO, JIomKHOCTD TeMsbl 3aHATHI

1. | lorpebnsik E.B., k.’9KOH.H.,

IPOPEKTOp 1O  IU(POBOI Jlexyuu u npakmuueckue sansmus 1-9 memoi
tpanchopmannu MI'IMO
2. | Apxunosa M.IO., n.n.H, Ipaxmuueckue 3anamus 11-15 memoi
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npodeccop Kadeapbl
SKOHOMUKM U (UHAHCOB
OUHIIOBCKOTO bunmana
MI'IMO
3. | Cupotun B.II., K.T.H.,
npogeccop JieriapTaMeHTa
CTAaTUCTUKU M aHAJIN3a JTAaHHBIX Jexyuu 10-11 memol
HNY «Bricmas LIKOJIA
SKOHOMHUKI

7. MaTepua/ibHO-TEXHUYECKOE o0ecreuyeHue peajn3anuu padoyeid mporpaMmmbl
Criucok yuebHo-1a00paTOpHOro 000pyA0BaHHUSL.

KomnbroTepHslit  kiacc, 00OpYyZOBaHHBIH KOMIBIOTEPHOM TEXHUKOW B KOJHYECTBE
ONTUMAJILHO JIOCTATOYHOM JUIs paOOoThl B IpyIIe, U AONOJHUTENBHO MpernojaBaTenbckuil. Bee
KOMIIBIOTEPB! JOJDKHBI ObITh oOecrieueHsl jgoctrynoM B HWutepHer. Knacc nomkeH ObITh
000pyZI0BaH MyJIbTUMEINNHHBIM IIPOEKTOPOM.

Crieunann3upoBaHHbIE JIEKIIMOHHBIE ayJIUTOPUHU, OOOpPYJOBaHBI BUICONPOEKIIMOHHBIM
o0opy/noBaHUEM Uil Tpe3eHTalMii W CpeACTBAMHM 3BYKOBOCIPOHU3BEIEHUS, U IKPAHOM.
[Tomenienust 11 MPOBEACHUS MPAKTUUECKUX 3aHATUM, 000OpyJAOBaHHBIE Yy4eOHOU MeOenbio U
KOMITBIOTEPAMH CO CIICHUATU3HUPOBAHHBIM KOMIIEKCOM O(PHCHOTO MPOTrPaMMHOT0 00eCIIeUeHUSI.

Meronuka 3aHATHH MPETyCMATPUBAET MCIIOJIb30BAaHUE AJIEKTPOHHBIX M3JaHUN (YTEHUE
JEKIMHA C MCIOJB30BAaHUEM CIal-NPE3eHTAlUH, SEKTPOHHOTO Kypca JIEKUUH, rpaduuecKux
00BEKTOB, BUJICO- ayANO- MAaTepHaJIOB, IPECTABICHHBIX IpenoaBareneM 1 yepes VHTepHer.

Taxoxe ucronp3yercs cnenualn3upoBaHHas IporpaMma KOMIIBIOTEPHOTO TECT-KOHTPOJIA,
KoTOpass Oasupyercs Ha BOIpPOCAax, HOJATOTOBJIEHHBIX MpenonaaBaTteneM. I[Iporpammsl Tect-
KOHTPOJISI MCHOJB3YIOTCS U1 TEKyLIETO KOHTPOJIA 3HAHWM CIIyIIaTeNed U B Ka4eCTBE IEPBOTO
JTara npu npueMe 3a4era.

B3anmopeiictBue ¢ 00ydJarOIMMHUCS OCYIIECTBISIETCS HE TOJNBKO B ayIUTOPHH, HO U
MOCPENICTBOM DJIEKTPOHHOM TIOYTHI, TMPOTpaMMBbl Juis BuAco-KoH(epeHmuid Dion u WHBIX
BHJICOTIATHOPM.

WutepakTuBHbIE (POPMBI MPOBENCHUS 3aHATUNA: MPAKTUKA KOMIBIOTEPHON MOJITrOTOBKH

JICKHUOHHOI'O MaTcpualia, pa3pa60TaHLI 1 UCHIOJIB3YIOTCA 3JICKTPOHHBIC ITPE3CHTAUU.

8. UndopmannonHoe odecnevyenne peajusanun padodeil nporpaMmmbl
8.1.0cnoenas numepamypa

1. Mxurapsu B.C., Apxunosa M.1O., /ly6poBa T.A., Cuporun B.IL. u ap. AHanu3 naHHBIX.
VYuebuuk s akajgemudeckoro OakamaBpmara Ilom pen. Mxwurapsna B.C.-
M.:U3paTenscTBO Opaiit - 2022 - 490c. 9BC OPAT -
URL: https://urait.ru/book/analiz-dannyh-432178

2. Hastie T., Tibshirani R., Friedman J. The Elements of Statistical Learning: Data Mining,
Inference, and Prediction, Springer Series in  Statistics 2nd  Edition.
https://github.com/tpn/pdfs/blob/master/The%20Elements%200{%20Statistical%20Learn
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https://urait.ru/book/analiz-dannyh-432178

1ng%20-%20Data%20Mining%2C%?20Inference%20and%20Prediction%20-%202nd %2
OEdition%20(ESLII print4).pdf

BuHctoH VY. bu3zHec-MoenMpoBaHUE U aHAIW3 JaHHBIX. PelleHne akTyalabHBIX 3a/1a4 C
nomoibio Microsoft Excel / Buncron V. — CIIG.: [Tutep, 2021. — 944 c.

KykoB, P.A. f3pik mnporpammupoBanus Python: mnpaktukym: ydeOHOe mocoOue
/P.A . KykoB.—MockBa: NHOPA-M, 2020.—216 c. -U
RL:https://znanium.com/catalog/product/1045700.

. Maxkkunu Y. Python u ananu3 nanaeix / Makkunu Y.; nep. ¢ anr. A. A. CnuakuHa. — M.

JMK Ilpecc, 2020. — 540 c.

Mxurapsa B.C., ApxunoBa M.IO., Muponkuna FO.H., Cupotur B.I1., [dy6posa T.A.
AHanmu3 naHHbIX: yueOHuK /it By30B / B. C. Mxutapsu [u 1p.] ; mox penakumeit B. C.
Mxurapsaa. — MockBa : M3zmarensctBo IOpaiit, 2023. — 490 c. — (Beicuee
o0Opa3oBaHue).

[Tonomapesa, JI. B. byxranrepckas (¢punancosas) oruetnocts / JI. B. ITonomapesa, H. /1.
Crenbpmanenko. — Mockpa : HUL] MIHOPA-M, 2023. — 276 c.

YannaeBa, JI. A. PeiHOK neHHbIx Oymar : yueOHuK [uis By3oB / JI. A. YanmaeBa, A. A.
KwisiukoB. — 7-e u3n., mepepad. u gon. — MockBsa : MU3natensctBo FOpaiit, 2023. — 381
c. — (Bswic-iee obpazoBanme). — ISBN 978-5-534-08142-8. — URL
https://urait.ru/bcode/510541

8.2. Jlononnumenvuas iumepamypa

10.

. Hectepos, C. A. ba3bl qaHHbIX : y4eOHUK U mpakTHKyM s By30B / C. A. HecrepoB. —

Mocksa : UznatensctBo FOpaiit, 2022. — 230 c. — (Bricmee obpazoBanue). — ISBN
978-5-534-00874-6. — Texcr : anexktpoHHBIN // OOpa3oBaTenpHas miardgopma FOpaiT
[caiiT]. — URL: https://urait.ru/bcode/489693.

[TnaxoraukoBa, M. A. MH(hopMalinoHHBIE TEXHOJIIOTHH B YIIPABICHUH : YI€OHOE MTOCOOHE
st 6akanaBpoB / M. A. IInmaxorHukoBa, 0. B. BeprakoBa. — Mocksa : M3garenbcTBo
IOpaiit, 2019. — 462 c. — (bakanasp. [Ipuxmnannoii kypc). — ISBN 978-5-9916-2820-4.
— Texcr : anmexrponnsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/430276
NudopManimoHHble TEXHOJIOTMM B HKOHOMUKE M yHOpPaBIE€HUU @ Y4YEOHUK s
akazemuueckoro OakanaBpuara / B. B. Tpodumon [u np.] ; mox penmakuueir B. B.
TpodumoBa. — 2-e u3n., nepepad. u gon. — Mocksa : UznarenscrBo FOpaiit, 2018. —
482 c¢. — (bakamaBp. Axagemudeckuii kypc). — ISBN 978-5-534-03785-2. — Tekcr :
anexkTpoHHbi // OBC FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/412540
Hecrepon, C.A. UHTemekTyanbHbIi aHAIH3 TaHHBIX: Kypc jeknwii / Hectepo C.A. —
Mockaa : Uatyutr HOY, 2016. — 337 ¢. — URL.: https://book.ru/book/917713
AbnpaxmanoB M.U. Pandas. Pabora ¢ nannbimu. / A6apaxmanoB M.U. - 2-e uzm. —
devpractice.ru. 2020. — 170 c.

I'pac 1. Data Science. Hayka o gqanasix ¢ Hyns / I'pac J.; mep. ¢ anri. - 2-e u3f., nepepao.
u jon. — CII6.: BXB-Ilerepoypr, 2021. —416 c.

3bikoB P. Poman ¢ Data Science. Kak MoHeTnsnpoBath 6osbiiue qanHble / 3pIKOB P. —
CIIG.: [Tutep, 2021. — 320 c.

Kenmnexep . Hayka o mannsix: bazossriit kypc / Kemnexep [[x., Tupuu b.; Iep. ¢ anr.
— M.: Anpninna [Tabmumep, 2020

Jlypunac I1. Anroputmsbl ais HadyWHAOMMX. TE€OpUs W MpaKTHKa sl pazpaboTymka /
Jlypunac I1.; nep. ¢ anrn. E.M. EropoBoii. — Mocksa: Okxcmo, 2018. — 608 c.

Xagpo . Kak nrate npu nomomu cratuctuku / Xapd . — M.: Ansnuna [Tabnumep,
2015. — 168 c.
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https://urait.ru/bcode/510541
https://urait.ru/bcode/489693
https://urait.ru/bcode/430276
https://biblio-online.ru/bcode/412540
https://book.ru/book/917713

11. Edge M. D. Statistical Thinking from Scratch: A Primer for Scientists / Edge M. D. —
Oxford: Oxford University Press. —2019. — 320 pages.

12. Harrison M. Effective Pandas: Patterns for Data Manipulation. 2021. — 497 pages

13. Denis, D. J. Applied Univariate, Bivariate, and Multivariate Statistics. Quantitative Tools
for Data Analysis and Data Science. Hoboken, New Jersey. Wiley., 2016.

14. Kabaxos, P.1. R B nmelicTBuU: aHamM3 W BU3yaIM3alus JaHHBIX B mporpamme R / mep. ¢
anri. [T/A. BonkoBoit. — M.: JIMK TIlpecc, 2014 — 588 c.

15. CrarucTuueckue MeTOAbl aHanu3a JaHHbIX: ydeOHuk / JI.M. HuBopoxkuna, C.B.
ApxeHoBckuid, A.A. Pyngra [u np.] ; mox oOmi. pexa. I-pa 3KoH. Hayk, mpod. JIL.H.
Husopoxkunoit. — M.: UHOPA-M, 2016. — 333 c.

16. AITOpuTMBI W CTPYKTYPBI JAaHHBIX [3JeKTp. pecypc]: yueObnmk / B.B. benor, B.N.
Yucrakosa. — M.: KYPC, HUL] UIHDPA-M, 2019. — 240 ¢

8.3. Unmepnem-pecypcul, 6azvi O0aHHbIX:

Ne i/t HaumenoBanue

OBC ZNANIUM
000 «3BHAHUYM»
http://znanium.ru/

OBC «YHuBepcuterckas
OMONMMOTEKA OHJIANHY

000 «HexkcMenuay»

https://biblioclub.ru/

DnexTpoHHas OuOIMoTEeKa
MI'UMO \% 1401} Poccun
3 (pa3memmaercsi Ha 1atdopme
9BC «YHUBEpCUTETCKAsI
OoubIMoTeKa OHJIAWHY)
https://biblioclub.ru/
4 9b5C BOOK.RU
«KnoPyc meaunay»
https://www.book.ru/

OGpa3zoBarenpHas
5 mnardopma IOpaiit
000 «OIJIEKTPOHHOE
n3aatenbeTBo KOpait

https://urait.ru/

XapakTepucTHKH pecypca

Joctynm Kk 0a30BOM KOJUICKIIMU WM KHHUTaM
W3/1aTEIbCTB-IIAPTHEPOB (YOctunmndopwm;
n31aTenbeTBO «/leno»: « I9KoHOMUKA U MEHEIKMEHTY;
m3narensctBo «BJIAJIOC»: «Bricmiee oOGpa3oBaHue.
Hcropus»;  komnekuusa  «Pycckuii  s3BIK Kak
WHOCTpaHHBINY»). CONEPKUT KHUTH, KYPHAJbI, CTATbU
W3 pa3InuHbIX u3Aanuil (6omnee 53 ThIC.).

Joctynm k 0a30BOM KOJUICKIIUH, OTICIBHBIM
KoJulekiusM usnarensctB  «lIpocmekT», «Acnekr
IIpecc», «Bocrtounas knHura». Pecypc coaepxut
y4eOHHMKH,  y4eOHble  TMMocoOms,  MOHOTrpaduw,
MEePUOIUYECKUE HW3JaHUs, CHOPABOYHMUKHU, CIIOBAPH,
SHIUKJIONEINH,  BHAEO- WU ayJAuoMarepualbl,
XyJIO)KeCTBEHHYIO0 JuTeparypy (6onee 141 Thic.
HaWMCHOBAHMIA). Taxxke COJZIEPKUT KHUTH
m3parenbcTBa «MI'MMO-YHuBepcuter» ¢ 2014 roga
10 HACTOSIIIEE BPEMs U MTOCTOSIHHO MOTOTHSIETCSI.

Conepxur 6osiee 3800 TOKYMEHTOB: Y4eOHUKH,
MoOHOTpaduu, AUCCePTALUH.

bazoBas kostekiusi comepxut 6onee 23 ThIC.
y4eOHUKOB M MoHorpaduit mo 20 TeMaTHu4ecKuM
KaTeropHsiM.

B nmoamucke mocTym KO BCeM  HayYHBIM
u3nanusm u yueonrkam BII1O.
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http://znanium.ru/
https://biblioclub.ru/
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1. O6aacrs npumenenus padoueil MPoOrpaMmbl
Pabouas mporpamma moxynst «OcHOBBI MH(GOPMAIIMOHHOM 3alIUTHI U KHOepOe30macHOCTH
(mamee — pabouasi mTporpamMma) SBJSIETCS YacThIO JIOMOJHHUTEIBHOW TpodeccuoHaaIbHOM
nporpaMmsl ipodeccuonanbHoi nepenoaroroBku UT-npoduins « Ananu3 prUHAHCOBBIX TaHHBIX
U HarpasJieHa Ha ()OPMHUPOBAHUE CIIEITYIOIUX KOMITETEHIIHIA:

ID u ¢popmynuposka | [IpomesxyTounbie 00pa3oBaTeNIbHBIE PE3YJIbTAThI
LEaAeBOro  YpOBHS | OmnbIT Ywmenus (V) 3nanus (3)

(bopmupoBanus MPaKTHYECKOM
KOMIIETEHIIUU JEATEILHOCTA

(11D

9.

IIpumensier | IlpumensTs PaccuutbiBath OcHOBHBIX

0a30Bble  TOHATHUS | HHCTPYMEHTBl U | PUCKHU oT | UHQOPMAIIMOHHOI
KJIaCCUYECKUX U | METOJIUKH Kubepyrpos, 6e3omacHoOCTH,

THOKHUX TOJXO/OB B | MIPOEKTHOTO IPUMEHATh MEpHI | KHOEepyrpo3 JUISt nT-
YIIPABJICHUSA B | M0 OOECHeUYeHHuIo | MpOeKTa, MpaBOBBIX U
IIOJI | COCTaBE U poBoit Kpunrorpapuyeckux  mep

MIPOEKTHOM
yIpaBIECHUU

KOHTpPOJIEM B | IPOEKTHBIX 6e3onacHoctu UT- | obecrieueHust
COCTaBe KOMaHIbI KOMaH/T MPOEKTa nH()OPMATMOHHOM

oe3onacuoctd UT-

HOHSITHN

OCHOBHBIX

IIPOCKTA

2.

CTpyKTypa M KpaTKoe cofep:kaHue pado4eil mporpaMmmbl

Ne
/11

HaumenoBanue Tem, BuAbl ydeOHOW pabOThl M KpaTKoe COAEpIkKaHHE
yueOHOr0 MaTepuana

OO0neM,
4acoB

1

Tema 1. lens u 3HauUMOCTh HHPOPMAMOHHON Oe3omacHOCTH. OCHOBHBIC
MIPUHIMITEI HHPOPMAMOHHOM 6e30nacHOCTH. Tpu cTosmna nHGOpMaTMOHHON
oe3omacHoctu CIA.

Jlexyuu

Llens u 3HaUMMOCTh MH(MOPMAITMOHHONW Oe3omacHoCcTH. OOBsICHEHNE Ieel
obecnieuenuns nHGOPMAIMOHHON OE30MaCHOCTH B OpraHU3alui. 3HAYNMOCTh
3aIUThl  KOH(QUICHIIMATBLHOCTH, IEIOCTHOCTH W JIOCTYITHOCTH JaHHBIX.
OcHoBHBIE TpUHLUIBI HH(OpManMOHHONW Oe3omacHocTU. Paccmorpenue
OCHOBHBIX MPUHIIUIIOB nH(OpMaIMOHHON 0€30I1acHOCTH:
KOH(UICHIINATLHOCTD, IIEJIOCTHOCTD, TOCTYMHOCTh. OOBSICHEHNE BAKHOCTH
CcOONMIONIEeHNsT  ATUX  TPHUHIMIOB JUIA  obOecrieueHus  0€30MacHOCTH
unpopmanuu. Konpuaenunanpaocts. OnpeneneHue KOHGUIESHIIUATBHOCTH
JaHHBIX W €€ 3HadeHwe. MeToasl obOecredeHHs] KOH(DHIESHIIMATBHOCTH
uHpopmanmu. [lemoctHocTh. OOBICHEHUE MOHATHUS ETOCTHOCTH JAHHBIX U
ee poiab B wuH(pOpMAIMOHHON Oe30macHOCTH. Mepsl MO 00ecIeueHno
1enocTHOCTH MHpopMaruu. JlocTynmHOCTh. 3HAYeHUE TOCTYITHOCTH JaHHBIX
JUis Gu3Hec-npoleccoB. Metozpl obecrieueHus: JOCTYTHOCTH UH(OpMaLuy U
CEPBHCOB.

Tema 2. KubepOezonacHocTh (KoMIbloTepHas OezomacHocTh). O030p
MPOAYKTOB IJIA 3alIUTHI

Jlexyuu

Ornpenenenue KOepOe30nacHOCTH. OObsicHeHue MOHATHS
KrOepOe30macHOCTH U ee obnacTu mpuMeHeHusl. Poib kubepbe3onacHocTr B
3amuTe nHGopMaIuu U cucteM. Posb kubepOe301macHOCTH B COBPEMEHHOM
MUpe. AHaIN3 COBPEMEHHBIX yIrpo3 KuOepOe30macHOCTH. 3HaYCHHE
KkrOepOe30MacHOCTH ISl MPEIOTBpAICHUsT KHOepaTak M YTEUYCK JaHHBIX.




AHTHBHUpYCHOE MporpaMMHOe obecrieuenre. O030p QyHKITUN ¥ IPUHITUTIOBR
paboThl AaHTUBHPYCHOTO MPOrpaMMHOro obecrneyeHus. Kak BbIOparth
noaxoadmee aHTUBUPYCHOC PCHICHUC JId 3allIUTbl CUCTCMBI. CDaepBOJ'IBI.
Ponb u pyskuun daepsosion B 3amute cetu. Kak HACTpOUTh U UCTIOIB30BATh
daepBoa g npenoTBpaiieHus arak. CUcTeMbl OOHAPYKEHHsI BTOPIKEHUH.
Uro Takoe cHCTeMBl OOHApYy)KEHHUs BTOPKEHHUH M KaKk OHU pPabOTAroT.
3HaueHue cucTeM OOHApYKEeHUS BTOPXKEHUH JUIsl paHHEro 0OHApY KEHUs aTak
Y MHIIUJICHTOB.

Tema 3. Ilpumepst arak. @umunr. 3amura oT ¢ummara. CouuanbHas
WHXEHepus

Jlexyuu

Yro Takoe ¢umuHr? Omnpenenenue ¢ummnra u ero uneiu. Kakue nannble
MOTYT OBITH CKOMIIPOMETHPOBAHbI MpU (UIIMHTOBBIX aTakaxX. THIHYHBIE
npuMepbl  (QUIIMHIOBBIX  aTak. PaccMoTpeHMe — pa3IUYHBIX — BUJAOB
(UIIMHTOBBIX aTaK: HIEKTPOHHAS TOYTa, B€O-CAlThI, COLUAIbHBIC CETH U T.1.
Kakue MeTo/pl HCIOIB3YIOT 3710yMBIIUIEHHUKU Ul 0OMaHa MOJIb30BaTENeH.
Kak pacnio3Hats ¢ummHrosyto araky. [Ipu3Haky GUIIMHIOBBIX MHCEM U BEO-
caiitoB. Kak 0OyuuTh COTPYJHHMKOB pAaclo3HaBaTh M IPeNOTBpAIATh
¢ummHrossle araku. Cumynsuuu (QUIIMHTOBBIX arak. lIpoBexneHue
TPEHUPOBOUHBIX CUMYJISLMHA (PUIIMHIOBBIX aTak AJsl COTPYAHUKOB. OLieHKa
peakuuu nepcoHana Ha (UIIMHTOBBIE Yrpo3bl. OOyueHHe COTPYIHHKOB Ha
npeamer ¢ummunra. I[IpoBepenue oOyyaromux ceccuid mo (GUIIMHTY |
MerofaM 3amuThl. Pa3zpaboTka miaHa oOy4eHHMs JUIsI  HOBBILICHMS
OCBEJJOMJICHHOCTH COTPYIHHUKOB O (PUIIMHTOBBIX aTakaX. TeXHUUECKUue Mephl
3anuThl. PaccMoTpeHne TEXHUYECKUX CPEJICTB 3alllUThl OT (PUIIKHTA, TAKUX
KaK aHTHUBUPYCHOE IporpaMMHOe oOecredeHue, (QUIbTpbl 3JIEKTPOHHOM
noutel U T.J. Kakume TeXHHYeCKHME Mephl MOTYT IIOMOYb INPEIOTBPATUTH
¢ummaroBeie araku. OOydueHue mosb3oBaTeneld. 3HaueHUe OOydeHHUS
MoJib30BarTese o Merofax (ummHra u crnocobax 3amutel. Kak npoBoauth
oOyyarolmue CcecCuM Uil MOBBIIIEHUS OCBEIOMIEHHOCTH COTPYIHHKOB.
MHuorodakropHas ayTeHTU(UKALIHS. OObsicHeHne MPUHIUIIA
MHOTO(aKTOPHON ayTEeHTH(UKAIMK U €€ POJK B 3amuTte oT ¢umunra. Kak
BHEAPUTb  MHOTO(GAKTOPHYIO  ayTeHTH(QHUKALMIO  JUIsI  TOBBILICHUS
OezonmacHoctu. OmpeneneHue CoONMaIbHONW HHKeHepuu. OObsCHEeHHE
MOHSATHS COLIMATIBLHOW WH)KEHEPUHM M ee MeToJ0B. Kak 3710yMbIIUIEHHUKH
UCMONb3YIOT COLMAIbHYIO HHXKEHEPHUIO s aTrak. THUIHYHBIE METOJbl
COLIMAJIBHOM MHXKEHEpUH. PacCMOTpeHHE pa3IMYHBIX METONO0B COLMAIBHOU
MHXeHepuu: (helKoBble 3BOHKHU, (DUIIMHTOBBIE MHUCHbMA, MOJJEIbHbIE BEO-
caifTel u T.1. Kakue npu3Haky yKa3blBalOT Ha COLUANIbHYIO MHXKeHepHio. Kak
3alUTUTBCS. OT COLMAIBHOM HMHXKEHEpUU. Mephl MpefoCTOPOKHOCTH IS
3alIUTBl OT COIMaTbHON HHKeHepuHu. OO0yueHHe COTPYAHHMKOB O METOJax
3alIUThI OT COLMATBHON MHKEHEPHH.

Tema 4. Bpenonocuoe IIO. VYsas3Bumoctu. Ilpaktuka obecrieueHus
MH(OPMaLMOHHOTO O€30MaCHOCTH

Jlexyuu

Omnpenenenne BpenonocHoro [10. O6bsicHenne noustus BpegaoHocHoro [0
u ero neneit. Kak BpenonocHoe 10 moxxer HaHectu ymep0 cucreme. Bus
BpenonocHoro IIO (Bupychl, 4epBH, TposHBI W T.A.). PaccMmoTpeHme
pa3nn4HbIX BUJIOB BpegoHocHoro 110 u ux xapakrepuctuku. Kakue yrpo3ssl
IPEJICTaBIISIIOT pa3iuuHble Tubl BpenoHocHoro [10. Kak BpenonocHoe 110
pacrnipocTpansercs. Metoasl pacnipocTpaHeHus BpeaoHocHoro [1O: uepes
AJIEKTPOHHYIO TOYTY, BpeloHOCHBIE BeO-caiiTbl, USB-Hocutenu u 1.4. Kak




3alIUTUTh cucteMy OT BpeaoHocHoro IIO. Yto Takoe ysS3BUMOCTH.
Omnpeznenenue ys3BUMOCTEHl B CHUCTEME U IPOrPaMMHOM OOECHeYeHHH.
Ilouemy ysA3BMMOCTM MOTYT CTaTb TOYKOM BXxoza i arak. Kaxue
YSA3BUMOCTH CYIIECTBYIOT. PacCMOTpEeHHE pa3IMYHBIX THUIIOB YSI3BHUMOCTEH:
porpaMMHbIe OLIMOKH, HEJOCTATKU KOH(UrypanuH, ciaadble Mapoiau U T.1.
Kakme mocnencTtsuss MOryT BO3HHMKHYTh U3-3a ys3Bumocred. Kak
OOHapyX HUTb M  YCTPAHUTh  YSA3BUMOCTH. MeToapl  OOHAapyKeHHUd
yS3BUMOCTEM:  CKAaHMpPOBAaHWE  YSI3BUMOCTEHM,  IIEHTECTUHI,  ayJIuT
Oe3omacHoctu. Illarm MO yCTpaHEHHIO YS3BUMOCTEH U OOECIEYCHUIO
Oe3omacHOCTH cHCTeMbl. TecTupoBaHHe Ha NMpPOHHKHOBeHHE. lIpoBeneHue
TECTUPOBAHUS HA IPOHUKHOBEHUE JIJISl BBIBIICHUS YSI3BUMOCTEH B CUCTEME.
Kakue HMHCTpyMEHTBI M METOAbl HUCIOJIB3YKOTCS IIPU TECTUPOBAHUU HA
IIPOHUKHOBEHHE. AHanu3 ysA3BUMOCTeH cucTteMmsbl. lIpoBeneHne ananmsa
ySI3BUMOCTEH CHCTEMBI U OLIEHKA WX BIMSHUSA Ha O6e3omacHocTh. PazpaboTka
IUIaHA 110 YCTPAHEHUIO YSI3BUMOCTEH U MOBBIIIEHHIO O€30MIaCHOCTH.

HpOMe)KyTO‘-IHaﬂ arTrecranud B (bopMaTe UTOroBOI0 TECTUPOBAHUS

3. YueGHo-TeMaTHYeCKMii IJ1aH padodeii mporpaMMbl

Ounas ghopma obyuenus
KonuuecTBo uacoB
HaumeHnosanue pasjie/08 u Tem AyIHMTOPHBIX CaMOoCTOSATENLHON PaboThHI
Bcero, | IlpakTuyeckue Bcero, | IIpakTuyeckue
qacoB 3aHATHUA qJacoB 3aHATHUHA
Tema 1. Ilemp ®W 3HAYUMOCTH
nH(GOPMallMOHHOW  ©€30I1aCHOCTH.
OcHoOBHbIE MIPUHIIUIIBI ) )
UHPOPMALIMOHHON  0E30MacCHOCTH.
Tpu cronma  wHGOPMAIMOHHON
6e3omacHoctu CIA. 1 0
Tema 2. Kubep0Oe3onacHocTh
(komMmIBIOTEpHAS 0€301acHOCTb). 2 2
00630p NPOAYKTOB JIJIsl 3AIIUTHI 1 0
Tema 3. TIpumeps! arak. QUIIMHT.
3amura oT ¢ummara. ConranbHas
WHKEHEPUS 1 0 2 2
Tema 4. Bpenonocuoe I10.
Vassumoctu. [Ipaktuka
o0ecrieyeHus: THPOPMALTMOHHOTO
0e3011acHOCTH 1 0 6 6
IIpoMexyTouHas aTrecTanus 2
Hroro 18

4. KOHTpOJIb H OLICHKA pE3yJabTaTOB 0CBOCHMUSA paﬁoqeﬁ nporpamMmal




OO0pa3zoBaTenpHasi OpraHu3alvs BBICIIETO0 O0pa30BaHUs, pealu3ylomias padouyr Iporpammy,
o0ecrieyrBaeT OPraHU3AlMI0 U TMPOBEJCHUE MPOMEXKYTOYHOTO KOHTPOJSI 1O JEMOHCTPAIUU
00yJaronuMucs 00pa3oBaTeIbHBIX PE3yIbTaTOB.

Tekymmii KOHTPOJIb TPOBOJMTCS TMPEMOAaBaTEIeM Ha OCHOBE OICHHUBAHHS pPE3yJIbTaTOB
MPAKTHYECKUX PA0OT U CaMOCTOSATEIbHOU paboThl oOydaromuxcs. [IpoMexxyTouHbI KOHTPOIh
POBOAMTCS B (DOpME BBIMONHEHHS TPAKTHUYSCKUX 3amaHuii. DOpMBI U METOABI TEKYIIETO U
IPOMEKYTOYHOTO KOHTPOJISI, KPUTEPHH OICHUBAHUS TOBOAATCS JIO CBEICHHS OOYYAOUIMXCS B
Havane oOydeHus. [[7Is MpOMEeKyTOUHOTO KOHTPOJS CO3AAIOTCS (DOHABI OIEHOYHBIX CPEICTB
(®OC). ®OC BrmOYAOT B ceOsl MEIArorMuecKue KOHTPOIBHO-U3MEPUTEIIBHBIC MaTEPHAIIBI,
NpeHa3HAYCHHBIC ISl ONPENENICHUsT COOTBETCTBHUS (MJIM HECOOTBETCTBUS) WHAWBUAYATbHBIX
00pa30BaTeNbHBIX JOCTHKCHUN 3aIJIAaHUPOBAHHBIM 00pa30BaTeNbHBIM PE3yIbTaTaM.

1. IIpuMepbl OLIEHOYHBIX CPEICTB
1. IlpumepHvle npaxmuueckue 3a0aHus

1. TIpoBenenue ananuza yrpo3 6€30MacHOCTH HHPOPMALUU IS ONPECTICHUS
HNOTEHLUAIBHBIX YA3BUMOCTEH B CUCTEME.

2. PazpaboTka cumynasuuu GUIIMHTOBOW aTaKu U MPOBEIEHUE TPEHUPOBOYHOIO YUEHUS IS
COTPYJIHHUKOB IO PACIO3HABAHUIO U MPEAOTBPAILICHUIO aTaK.

3. AHanu3 JOroB CUCTEMBI Ha MpeIMeT 00HapyKEHUS MOA03PUTENbHON aKTUBHOCTH WIIN
aTak.

4. CosznanHue MaHa pearnpoBaHus HA MHIUACHTH HH(POPMALIMOHHOM 0€30MacHOCTH U €ro
TECTUPOBAHUE Ha MPAKTHUKE.

5. TlpoBeneHue o0yuaroniero ceMMHapa 1o MeToam 3alIUThl OT COLUATbHON HHKEHEPUHT
VIS COTPYTHUKOB.

6. YcTaHOBKa M HACTPOWKa aHTMBHPYCHOT'O MTPOrPaMMHOT0 oOecreueH st Ha pabounx
CTaHLIMSIX U CepBepax.

7. TlpoBenenue ayaura 6€30MaCHOCTA CUCTEMBI JJIS BBISIBJICHUS YSI3BUMOCTEH U
HEJOCTaTKOB B KOH(UTYPALIHH.

8. Pa3zpabotka u mpoBeneHue cumyssiiinu DDoS-ataku A1t OLIEHKH YCTOWYHUBOCTH CETH K
TaKUM aTaKaM.

9. Co3naHue NOJUTUKU yIPABIEHUS YA3BUMOCTSMU U €€ BHEJPEHNUE B OpPraHU3aLUIo.

10. [IpoBenenue ananusa BpeaoHocHoro [10 Ha TecToBOM cucTeMe Jyist U3y4YeHHsI €r0o
XapaKTEePUCTUK U METOJI0OB PACIIPOCTPAHEHHUS.

11. OGy4eHue coTpyIHUKOB I10 MpaBHiaM 0€30M1acCHOI'0 UCIIOIb30BaHUS 3JIEKTPOHHOM
MOYTHI U BEO-CAUTOB.

12. IIpoBeeHne MPAKTHYECKOTO 3aHATHSI TI0 HACTPOMKE M MCITOJIH30BaHUIO (hacpBoIa IS
3aIUTHI CETH.

13. Pa3zpaboTka miaHa pe3epBHOTO KOIMMPOBAHUS JAHHBIX U €r0 TECTUPOBAHUE Ha
BOCCTAHOBJICHHE UH(DOpPMALIUH.

14. TIpoBenenue CUMYISIMN (PUINYECKOTO JOCTYMA K CEPBEPHBIM MTOMELICHUSAM IS
IIPOBEPKU CUCTEMBI KOHTPOJIS JOCTYTA.

15. ObyueHue coOTpyITHUKOB IO METOJIaM KU (PPOBaHUS TaHHBIX U 0€301aCHOMY OOMEHY
uHpopmaruei.

16. IIpoBeaeHue ynpaxxHeHUs 10 OOHAPYKEHUIO U yAJIEHUIO BPEJOHOCHBIX (paiiyioB Ha
KOMIIBIOTEPE.

17. Co3nanue otueTa 00 aHanu3e yrpo3 HH(GOpMalMOHHON OE€30MacHOCTH U pa3paboTka
IJIaHa 10 YIYUYIIECHUIO 3allUThl CUCTEMBI.

5. O0pa3ubl y4eOHO-MeTOAMYECKHUX MATEPHUAJIOB /Il 00yYAIOIUXCSH M NpenoaaBaresiei



5.1 B peanuzayuu oucyuniunvl 03MONCHA 8APUATNIUSBHOCTID YUEOHO-MEMOOUYECKO20 Mamepuad
8 paspese 610K08 mem no 8blOOpY.

Tema 1. Lens u 3HauUMOCTH HHGOPMAITHOHHOM Oe3011acHOCTH. OCHOBHBIC MPUHIIUITHI
nHpopMannoHHO# O6e3omacHocTH. Tpu cronmna uHpopmanrnonHon 6e3onmacHocT CIA.

o Ilpe3enTanus uam JEKIIMOHHBIE MAaTEPUAIIBI O IEJIAX U 3HAUUMOCTH WH()OPMAITMOHHOM
0e301macHOCTH

e Crarbu U KEHCHI O HAPYIICHHUSIX WH()OPMAIIMOHHON OE€30MMaCHOCTH U UX MOCIIEICTBHIX

e TecTsl WM KBU3BI TS POBEPKH MIOHUMAHUS OCHOBHBIX MPUHITUTIOB MH()OPMAIIHOHHON
0e30macHOCTH

e OOyuaromue B0 WM MPE3CHTANN O KOHPHISHIIMATLHOCTH, I[EIOCTHOCTH U
JOCTYITHOCTH JTAHHBIX

e Keiickl mim 3aauu st IpakTUYECKOT0 MpuMeHeHust TpuHIMIOB CIA B peanibHbIX
CUTYaIUAX

e  CuMyISIUU aTaK JUTsl IEMOHCTPAIMH BaXKHOCTH KQKJIOTO CTOJIA WH(POPMAITMOHHON
0e30macHOCTH

Tema 2. Kubepbe3onacHocTh (KOMIIBIOTEpHAS 0€30TIACHOCTH ).

e Buneoypoku nim oHnaiH Kypchl 0 OCHOBaM KHMOepOe301acHOCTH
o CraThM 0 COBPEMEHHBIX yIpo3ax KHOepOEe30MacCHOCTH U METO/IaX UX MPEIOTBPALICHHS
e VYmpaXHEHHUS Ha BBISIBICHUE U aHAJIU3 NOTEHUHAIbHBIX KHOEpyTrpo3

e OO030pHbBIE MaTepHalIbl O PA3JIMYHBIX MPOAYKTAX JUIsl 3aIIUTHI OT BperoHocHoro 110

e PyxoBozcTBa o BEIOOPY M HACTPOMKE aHTUBHPYCHOT'O IPOIPaMMHOI0 00ecreueH s,
(aepBOJIOB U CUCTEM OOHAPYKEHHSI BTOPKEHUN

e TecTsl Ha MPOBEPKY 3HAHUI O MPOIYKTAX VIS 3aLIUTHI HH(OPMALIUN

Tema 3. Ilpumeps! atak. @umuHr. 3amura ot GuiuHra. CouuanbHas HHXEHEpUs

o Keiicel mim cuMymsanuy (GUIIMHTOBBIX aTak Il MPAKTHYECKOTO 00yUYeHUs

e OOyuaromye MaTepHaibl 0 METOJaxX pacro3HaBaHUs (PUILIMHTOBBIX ITUCEM U BeO-CaliTOB

o Ponesbie UTpHI MM TPEHUPOBOYHBIE CECCUU 110 TPEAOTBPALICHUIO (DUIITMHTOBBIX aTak

o CueHapuu Il IPOBEICHUS CUMYJIAINN (QUITUHTOBBIX aTaK

e Marepuainsl [y 00y4eHUs COTPYAHUKOB O METOJIaX 3aIUTHI OT (DUIIMHTA

e TecTsl nnu KeHCH A5 OLEHKH 3()(HEKTUBHOCTH 00YUEHHUS U MOATOTOBKHU K (PHITUHTOBBIM
aTakam

e PykoBojCTBa [0 HACTPOMKE TEXHUYECKUX MEP 3aIUTHI OT (PUIINHTA

e OOyuaromyie BUJCO WU MPE3EHTALNN O MHOTO()aKTOPHOH ayTeHTU(UKAIIIH

e VYnpaxsenus Ha 00y4eHHE TOJIB30BATEICH PACIIO3HABAHUIO U TPEIOTBPAIICHUIO
(DUITMHTOBBIX aTaK

e CraTbhM WM KEHUCBI O METOAAX COIMAIBHON MH)KEHEPHH U UX MOCIEACTBUAX

e PyxoBozcTBa 10 3aKTE OT CONMATHHON HHKCHEPHH

o PoseBbie Urpbl WM CUMYJISIIIMN COLMAIBHON MHKXEHEPHH IS IPAKTUIECKOTO 00yYeHHS

Tema 4. Bpenonocnoe I10. Ysa3umoctu. [IpakTrka obecnieuenus: HHGOPMaMOHHOTO
0e3omacHOCTH

o OOyuaroiue Marepruaibl 0 Bugax BpenoHocHoro 110 u MeTonax ero pacnpocTpaHeHUsl.
o Kelichl mim 3a7aun Ha BBISIBIICHUE U yAalleHHue BpeaoHocHoro 110
e TecTbl HAa TPOBEPKY 3HAHUM 0 BpenoHOCHOM [1O u MeToax 3amuThl OT HETO



e MeTonuueckue mocoous Mo 0OHAPYKEHHUIO YSI3BUMOCTEH B CUCTEME

o IIpakTuveckue 3a7aHus HA aHAIIU3 YSI3BUMOCTEH U pa3pabOTKy Mep O UX YCTPAHECHHUIO

L] TecTrI Ha IMPOBCPKY MOHUMAHUA y}I3BI/IMOCTeI\/JI U MCTOAOB UX NMPCAOTBPAILLICHHUA

L] CHeHapI/II/I I TPOBECACHUSA TECTUPOBAHUA HA ITPOHUKHOBCHUEC

e Marepwuansl ISl aHAJIN3a YSI3BUMOCTEH CUCTEMBI U pa3pabOTKH TTaHa 110 X
yCTpaHEHUIO

e YIOpa)XHEHHs Ha MPAKTUYECKOE IPUMEHEHHE 3HaHUM O TECTUPOBAHUHU HA
NIPOHUKHOBEHUE U aHAJIN3€ YS3BUMOCTEH

5.2. Ilpumepnwiii cnucok 60npocos 0Jisk CamoCmosamenbHol OYeHKU Kauecmeda 0C80eHUst MO0V

[a—

UYro takoe nH(pOpMaMOHHAA OE30MAaCHOCTD U TIOYEMY OHA BayKHA Il OPraHU3aIuu?

Kaxue ocHOBHBIE IPUHIIUIIBI HH(POPMALIMOHHOM 0€301MacCHOCTH Bbl 3HAETE U KaK OHU

INPUMEHSIOTCS B IPAKTUKE?

Uro o3HavaeT KOH(UAECHIIMATBLHOCTh TAaHHBIX U KaK ee 00ecrneuuTs?

[TouemMy 11eTTOCTHOCTH TAHHBIX TAK BaKHA 1T HH(OOPMAIIMOHHOM 0€30TTacCHOCTH?

Kak obecrieunTs JOCTYITHOCTh JaHHBIX TpH coOoaeHuU TpuHIUNIoB CIA?

UYro takoe knuOepOe30MacHOCTh U KaKue yrpo3bl OHA MPEA0TBpaIaeT?

Kaxue meToap! 3a1UThl HMHPOpPMALMK Bbl 3HAETE U KaK UX IPUMEHITh B COBPEMEHHOM

mupe?

8. Uro Takoe (GUIIMHT U KaKHe [ETH MPECISAYIOT 3T0YMBIIIJICHHUKH TIPU €ro
UCIIOJIb30BaHUU?

9. Kaxkue npu3Haky yKa3bplBalOT Ha (DUIIMHTOBYIO aTaKy U Kak €€ pacro3HaTh?

10. Kakue MeTo 16l MOKHO HCIONB30BATh ISl CUMYJISIIIUK (PUIIMHTOBBIX aTak?

11. Kak 00y4uTh COTpYIHUKOB pacrio3HaBaTh U MPeAOTBpaLIaTh (GPUIIUHTOBBIE yTPO3bI?

12. Kakue TeXHUYECKUE MEphI 3aIIUThI OT (PUILKHTA Bl 3HAETE U KaK UX HACTPOUTH?

13. TTouemy oOy4eHHE MOIB30BaTENCH BAKHO JJIS 3AIIUTHI OT PUITHHTA?

14. Yto Takoe colyalibHas MHKEHEPUS U KaKue METO/bl OHA MCIIONb3YET I aTak?

15. Kakue maru MOHO NPEeANPUHATH 71 3aIlIUThI OT COLUAIbHOW HHKEHEPUU?

16. Kakue Bunbl BpengoHocHoro [1O BbI 3HaeTe ¥ Kak OHU PaCpOCTPaHAIOTCA?

17. Kakue Mepbl MOYKHO NPUHATH IS 3aIUTHI OT BperoHocHoro 110?

18. Yto Takoe ysa3BUMOCTH U KaK KX MOXXHO OOHApY>KUTh B CHCTEME?

19. Kakue maru cienyer npearnpuHATh Il yCTPAHEHUS YA3BUMOCTEN U MOBBILLICHUS
0€301acCHOCTH CHCTEMBI?

20. Kak mpoBecTu TeCTUpOBaHHE Ha IPOHUKHOBEHHUE JJISl BBISIBIICHUS YSI3BUMOCTEH B
cucreme?

21. Kakue MeToIbI MOKHO HCIIOIh30BaTh JJISl aHAINM3a YSI3BUMOCTEH U pa3pabOTKH IJIaHa 1Mo

UX YCTpaHEHUIO?

N

Nk w

5.3. Buowl camocmosimenvholl 6neayoumophoi pabomsl ciyuamenei:

e N3ydeHue JEKUMOHHOTO MAaTepHUaJIa, B T.4. BUACOJEKIIHM;

e Pemenue nmpakTu4ecKux 3aJaHUN U OTIPABKA HAa MPOBEPKY MPEMNOaBaTENIO.
5.4. Hncmpykyuu no 6binoaHeHuio
IIpakTuyeckue 3agaHus

BrimonnuTe 3aganue 1mo HHCTPYKIHUH U OTIIPABLTEC OTBCT IIPCIIOAaBaTCIIO

OtBer BBINONHSETCS B (hOpMaTe OTUETa WIIA IPE3CHTAIINH.



5.5. Kpumepuu oyenusanus komnemenyuti (pe3yivmamos)

Pe3ynprarsl OCBOECHHS AUCUUILUIMHBI OLIEHUBAKOTCS IMYTEM BBIABICHUS YPOBHS 3HAHUU,
YMEHHI ¥ HaBBIKOB YEPE3 PeaTU3alMIi0 TEKYLIET0, IPOMEKYTOYHOTO U UTOTOBOTO KOHTPOJIS.

B mponecce wn3yueHHs AUCHUIUIMHBI BBIMOJHSIOTCA MPOMEXYTOYHBIE KOHTPOJIbHBIE
3agaHusA. Pe3ynpTarbl BBIMOJHEHHUS ATHUX 3aJaHUN SIBJISIIOTCS OCHOBAHMEM JUISl BBICTABJICHUS
OIICHOK TEKYIIEro KOHTpOJs. BhITIONIHEHNE BceX 3aMaHuil sBISETCS OOS3aTENbHBIM IS BCEX
ciymareneit. Ciymniaresnau, He BBIMOJHUBIINE B TIOJHOM 00beMe BCe 3a/laHusl, HE JIOMYCKAIOTCS K
UTOTOBOMY KOHTPOJIIO. TEKYIIHiI KOHTPOJIb OCYLIECTBIISIETCS MIYTEM OLIEHKM YCTHBIX OTBETOB Ha
3aHATHUSAX, TUCBMEHHBIX PaOOT, BHITIOJIHIEMBIX B ayJUTOPUHU U B PE3yJbTaTe CaMOCTOSITEIbHON
MOATOTOBKH, B TOM YHCJIE€ TPOEKTHBIX 3a/IaHUM, a TAK)KE FJEKTPOHHOI'O TECTUPOBAHUS

JIJist *TOrOBOTO KOHTPOJISL YCBOEHUS Kypca Y4eOHBIM ILIAHOM IMPEILyCMOTPEHO UTOTOBOE
TECTUPOBAHUE.

5.6. Onucanue wkanvl OYeHUBAHUS

[Ipn oneHWBaHMM 3HAHWUW CIyIIaTeJed TP TPOBEPKE MUCBMEHHBIX padoT,
NUCBMEHHOTO pa3dopa KeHCOB W NHUCHbMEHHBIX JIOMAIlHUX 3a/JlaHui  OIIEHKa
BBICTABIIIETCS IO KaXJoMy Bompocy. MroroBas oueHka 3a paboTy sBisieTcs
cpenHeapu(MeTHYeCKO OLIEHKOM 10 BCEM BKIIOYEHHBIM B pabOTy BOIIPOCAM.
Oyenxa omauyno (90 — 100 %) BbICTaBISETCs 3a MOJHBINA, YETKO CTPYKTYPUPOBAHHBIMH,
JTAKOHWYHBIA OTBET, COAEPIKAIIUN KOPPEKTHO HCIIOIB30BAaHHYIO TEPMUHOIIOTHUIO,
TPAMOTHO U3JI0KEHHBI YKOHOMHYECKUM SI3BIKOM.

Oyenka xopowo (75 - 89 %) BbICTaBISeTCS 3a HEMOJHBIM WM CIHUIIKOM
MHOTOCIIOBHBIN OTBET, COACPIKAIIUN U3MUIIHIO HH()OPMAILIHIO, HE OTHOCAIIYIOCS K
BOIIPOCY; 3a OTBET, COJAEpXKallMil OIMOKYy, HE HOCSIIYI0 NPUHLUIHAIBHOIO
XapakTepa; CoepiKallliuii KOPPEKTHO HUCIHOJIb30BaHHYI0 TEPMHUHOJIOTHIO, IPAMOTHO
U3TI0KEHHBI YKOHOMHYECKUM SI3BIKOM.

Oyenka yoosnemgopumenvro (60 - 74 %) BBICTaBISETCS 3a HEMOJHBIA WA CIUIIKOM
MHOTOCJIOBHBI OTBET, COAEPKALIUN U3IUIIHIO MH()OPMAILINIO, HE OTHOCALIYIOCS K
BONIPOCY; C HETOYHO WCMOJIb30BAHHOW TEPMHUHOJOTHEH, HApyIICHHEM JOTHUKU
U3JI0KEHUSL.

Oyenka Heyoosnemeopumenvho (0o 60 %) BBICTaBIsIETCA 3a HEMPaBUIIbHBIA OTBET;
MPOJEMOHCTPUPOBABIINI OTCYTCTBUE 3HAHUH 110 pacCMaTpUBAEMOMY BOIIPOCY.

2. HpI/I OIICHUMBAHHWH BBIIIOJHCHHBIX CIIYHIATCIIAMU NPpAKMuU4eCcKux 3a0aHUlL.

Oyenxa omauuno (90 — 100 %) BoicTaBusieTcs, ecid padoTa BBIMOIHEHA
CaMOCTOSITEIILHO TI0 YTBEPXKJICHHOH MpoIenype, CTPYKTypa padOThl COOTBETCTBYET
MOJIYYCHHOMY 3a/IaHHI0, BBIBOABI TPAaMOTHO C(HOPMYJIHPOBaHBI, OOOCHOBAHBI W
COOTBETCTBYIOT MCXOJHOM MH(OPMAIIMH, CITyIIATENh IPABUIBHO H apTyMEHTHPOBAHO
OTBETHJI Ha BCE BOIIPOCHI MPH 3AIIUTE PAOOTHI

Oyenka xopowo (75 - 89 %) BbICTaBIsETCSA, €CIIU pabOTa BHIMOJHEHA CAMOCTOSTEIHHO
10 YTBEPXKICHHOW MpOIENype, CTPYKTypa paObOThl COOTBETCTBYET IOJYYCHHOMY
3aJJaHUI0, HO HE BCE BBIBOJBI COOTBETCTBYIOT MCXOMHON WH(MOpMAIUU, HECKOIBKO
HapyIICHA JIOTUKA M3JI0KCHHS MaTepraa, Py 3TOM CIIyIIATeb PABHIBHO OTBETHII
Ha BCE BOIPOCHI MTPH 3alIUTE paOOTHI HIIK UCIIPABHII CBOM OTBETHI IIPU YTOYHCHHUH.
Oyenka yoosnemgopumenvro (60 - 74 %) BbIcTaBnseTcs, ecinu paboTa BBIOIHEHA
CaMOCTOSITEIILHO, HO C HAPYIICHUEM YTBEPIKICHHOW MPOIEIYPhI, CTPYKTYpa padOThI
HE TIOJIHOCTBIO COOTBETCTBYET IIOJIyYCHHOMY 3aJlaHMI0, HE BCE BBIBOJBI
COOTBETCTBYIOT MCXOJHON MH(MOpMAIMU, HApyIIeHa JIOTUKA U3JI0KEHUS MaTepHaa,
CJIyIIaTeIh HE CMOT TIPABMJIBHO OTBETUTH Ha BOIIPOCHI IPH 3aIIUTE PAOOTHI



e QOyenka HeyoosremeopumenvHo (0o 60 %) BeIcTaBIsETCs, €Cii paboTa BHIIIOJHEHA HE
CaMOCTOSITENILHO, CTPYKTypa pabOThl HE COOTBETCTBYET IMOJYYECHHOMY 3aJaHUIO,
BBIBOJIBI HE OOOCHOBAHBI, HApyIICHA JIOTHKA H3JIOXKECHHs MaTepuana, B paboTe
JOITYIICHBI OIMIMOKH, CIIyIIaTelh HE CMOT TMPABWIHLHO OTBETHTH HA BOIPOCH MPHU
3aImTe padoTHI.

3. Ilpu NpoOBENEHUU KOMHBLIOMEPHO20 MeCm-KOHMpOJisi 3HAHUM CIyllaTelied KOMITbIOTEpHAs
MporpaMMa OIICHMBAeT pe3yJIbTaT OTBETOB CIyIIaTeNeld Ha MpenioKeHHbIe BOMpockl. Eciu
CIIyLIaTeNlb OTBETHUJI TPABUIIbHO Ha!

90% u OoJiee - OI[EHKA «OTIUYHO»

75 — 89% - OLIEHKa «XOPOLIO»

60 — 74% - oLileHKa «yJOBJIETBOPUTEIBHO»
MeHee 60% - oIleHKa «HEeyA0BIETBOPUTEIHHOY

4. ITpy IpoBEeICHUH 0€108bIX Uep UIH NPOEKMHO20 3a0anus paboTa cilylaTeneil olleHuBaeTcs Ha:

omauuno (90 — 100 %), ecniu B OTYETE JIOTUYHO U YETKO H3JIOKEHA apryMEHTalMs IO
KaXX/IOMy LIary MpUHATUS pEUIeHHM, oT4yeT MH(OPMATHUBEH, XOPOIIO CTPYKTYpPUPOBAH;
COOJIIOJICHBI CPOKH U X COIJIACOBAHUS C MpenojaBaresieM; padbora rpaMoTHO oopmieHa
(rpacdukm, cxemsbl, TAONHUIIBI), MaTEPHUAJIBI IPEACTABICHBI B ICUaTHOM BUJIEC; IPE3CHTAIIHS
OTYeTa HarjsAHO Mpe/cTaBieHa (HaJuurue KOMIbIOTEpHOM BepcuH, enareiabHo B Power
Point).

xopowo (75 - 89 %), ecinu B OTYETE JOTMYHO U UYETKO HM3JI0KEHA apryMeHTanus I0
K@)XJIOMY IIary MPHHATHS PEIICHHH, OT4eT MH()OPMATHBEH, XOPOIIO CTPYKTYPHUPOBaH;
COOJIIO/ICHBI CPOKHU MPUHSATHS PEIICHUN U UX COTJIACOBAHUS C BEIyIIUM IIPEroaaBaTesem,
HO ©€CThb 3aMeyaHHe HE NPUHLUUIHAILHOIO XapakTepa, KOTOpble CIyIIaTeNb
CaMOCTOSITENIFHO UCTIPABIISIET TIPU YTOUHCHHH.

yoosnemeopumenvro (60 - 74 %), ecnu B 0T4ETE HE BCEra JOTUYHO U YETKO U3JI0KEHA
apryMeHTalus 10 KaXAOMY IIary MPHHSTUS PEIIeHHH, OTYET MJI0XO0 CTPYKTYpHUpPOBaH,
HapyIAIMCh CPOKH MIPUHATHUS PEIICHUH U UX COTJIACOBAHUS C IIPETIOIaBaTENIEM.
HeyOdosnremeopumenvho (0o 60%) BbICTaBiseTcs, eciu paboTa II0X0 odopMieHa
(mpencTaBnieHbl He Bce rpaduKH, CXeMbl, TAOIUIIbI), MATEpHAIbl YACTUYHO MPEICTABICHBI
B PYKOIIMCHOM BUJIE; HE MIOATOTOBJICHA MPE3CHTAIUS OTYeTa (HET KOMIIBIOTEPHON BEPCUH
WJIM HaIJIAIHBIX MaTepHalioB) WM €CIIM OTYET HE MPEJICTaBIICH.

6. KaapoBoe ob6ecnneuenue 00pa3oBaTeIbHOI0 Mpoiecca
Ne | ®UO, JomxHOCTh Temrbl 3aHATHH
1. | T'opbaros Cepreit BacunbeBud, KaHau1aT EATOTHYECKUX Jlexyuu u nposepka
HayK, IOLIEHT, 3aBeayomuil kadenpsr MHbopMamoHHBIX omeemos no 3a0aHUsIM
texHosoruit HHOY BO TY YI'MK no memam 1-2
MasutoB Buktop PacynbeBuy, Ctapimiuii mpenogaBaTelb Jlexyuu u nposepka
kadenpsr Mapopmanmonnsix Texnonoruii HHOY BO TY omeemos no 3a0aHuUsIM
YI'MK no memam 3-4
7. MarepuajbHO-TeXHHYeCKOe o0ecriedeHue peaju3anuu padoyeil mporpaMmmbl

Cnucok yuebHo-1a00paTOpHOTO 000PYI0BAHUS.
KommprorepHsiii  kimacc, 00OpYJAOBaHHBIM KOMITBIOTEPHOH TEXHHKOWM B KOJIMYECTBE

ONTUMAJILHO JIOCTATOYHOM JUIs paOOoThl B IpyIIe, U AONOJHUTEIBHO MpernojaBaTenbckuil. Bee
KOMITBIOTEPHI JOJDKHBI OBITH obOecriedeHsl jgoctrynoMm B HWutepHer. Kiacc momkeH ObITh
000pyZI0BaH MyJIbTUMEIUHHBIM IPOEKTOPOM.



Crenanu3upoBaHHbIE JIEKLIMOHHbBIE ayAUTOPUHU, OO0OPYAOBaHBI BHJICONPOEKIMOHHBIM
o0OpyJOBaHUEM JJsl MpE3eHTAlMii M CpeACTBaMH 3BYKOBOCIIPOM3BEICHMS, U SKpPAHOM.
[Momemienust i1 POBEACHUS MPAKTUYECKUX 3aHATUHA, 00OpyJOBaHHBIE yuyeOHOW MeOenbio U
KOMIIBIOTEPAMHU CO CIELMATU3UPOBAHHBIM KOMITJIEKCOM O(UCHOIO IPOIPaMMHOT0 00ECIEUEeHHUS.

Metoauka 3aHATHI NpelycMaTpUBACT UCIOJIb30BAHUE SJIEKTPOHHBIX M3/aHUH (UTeHHe
JEKIMHA C MCIOJB30BAaHUEM CIalI-TIPE3eHTALNH, SIEKTPOHHOTO Kypca JIEKUUH, TpaduuecKux
00BEKTOB, BUJIEO- ay/IMO- MAaTEPUAJIOB, IIPEICTABICHHBIX MpenoiaBaTesneM u uepe3 HrtepHer.

Tarxoke ucronp3yercs cnenualn3upoBaHHas IporpaMma KOMIIBIOTEPHOTO TECT-KOHTPOJIA,
KoTOpass Oasupyercs Ha BOIpPOCax, MOATOTOBJIECHHBIX MpernojaBaTeneM. I[Iporpammsl TecT-
KOHTPOJISI MCHOJIB3YIOTCS JUISl TEKYLIEro KOHTPOJIS 3HAHMM CIIyIIaTeled U B Ka4eCTBE IIEPBOTO
JTarna Ipyu IpUeMe 3a4eTa.

B3aumopeiictBue ¢ 00y4yarolIMMUCS OCYIIECTBISICTCS HE TOJBKO B ayIUTOPHM, HO U
MOCPEACTBOM JJIEKTPOHHOM MOYTHI, MPOrpaMMbl sl BUAeO-KOH(pepeHIMl Dion M HHBIX
BHJICOTLIAT(HOPM.

WutepakTuBHbIE (QOPMBI IMPOBENCHUS 3aHATHNA: MPAKTHKA KOMIBIOTEPHOW IMOATOTOBKH
JEKIIMOHHOI'0 MaTepuaa, pa3padoTaHbl U UCIOJIb3YIOTCS AIEKTPOHHBIE IPE3EHTALIUN.

8. HNudopmannonHoe odecnedeHne peajqn3annu padodeil NporpamMmel
1. Ocnosnas rumepamypa

1. Kosbips, H. C. I'ymanuTapHbie acnieKThl HHPOPMAITMOHHOM 0€3011acCHOCTH : yuyeOHOe mocobue
st By3oB/ H. C. Koseipp, H. B. Cenpix. — Mocksa : HznarensctBo IOpaiit, 2024. —
170 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-17153-2. — TekcT : 371eKTPOHHBIH //
Oo6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544965 (nata
obpamenus: 12.07.2024).

2. HudopmallioOHHbIE TEXHOJOTMM B SKOHOMHKE W YIPABJICHUU : YYEOHUK Ui CPEIHETrO
npodeccuoHaabHOro obpasosanus / B. B. TpodumoB [u 1p.] ; OTBETCTBEHHBIH pPEIAKTOP
B. B. TpopumoB. — 4-e uza., nepepad. u gon. — Mocksa : U3natensctBo IOpaiit, 2024, —
556 c.— (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-18677-2. — Texkct
nekTpoHHBIH  //  OOpaszoBatenbHas  1iargpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/545321 (nara obpamenus: 12.07.2024).

3. Boponmosckuid, A.B. Ormenka puckoB: y4YeOHUK W TPAKTHUKyM JUIsI  BY30B /
A. B. Boponnosckuii. — MockBa : WzpatenbctBo FOpaiit, 2024. — 179 ¢c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-02411-1. — Texkct : anexTpoHHbI // Obpa3oBarenbHas
miatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/538387 (mara oOpameHus:
12.07.2024).

4. Kacesnenko, T.I. AmnHamu3 W OIEHKa pPHCKOB B OW3HEcCEe : YYEOHUK i BY30B/
T. I'. KacesiHenko. — 3-e u3f., mepepad. u gomn. — Mocksa : M3narensctBo HOpaiit, 2024, —
456 c. — (Bricuiee oopazoBanue). — [SBN 978-5-534-18872-1. — Tekct : 31eKTpOHHBIN //
Oo6pazoBarenpHas miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/554991 (nmata
obpamenus: 12.07.2024).

8.2. Jlononnumenvrasn rumepamypa

1. TIIpoxoposa, O. B. UnudopmarnmonHas 6€30macHOCTh U 3amuTa UHPOPMALIUH | YUSOHUK IS
By30B / O. B. IIpoxopoBa. — 3-¢ u3n., crep. — Cankr-IletepOypr : Jlanp, 2021. — 124 c. —
ISBN 978-5-8114-7970-2. — Tekct : »neKTpoHHBIN // JlaHb : 31€KTpOHHO-OMONIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/169817 (mata obpamenus: 10.07.2024). —
Pexum octyna: asst aBTOPU3. OJIB30BaTENEH.

2. bananos, A. H. KommuiekcHas nadopmaimonHas 0€301macHOCTb : yueOHOe 1mocodue 1J1si By30B
/ A. H. bananos. — Cankr-IlerepOypr : Jlans, 2024. — 400 c¢. — ISBN 978-5-507-49250-
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3.— Tekcr : osnexkTpoHHblil / Jlanp : 31eKTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/414947 (nata obpamenus: 10.07.2024). — Pexxum moctyna: amns
aBTOPU3. TIOJI30BATEIICH.

3. bamanoB, A. H. bakenn-pa3zpaboTka BeO-NPUIOKEHHUI: apXUTEKTypa, IPOEKTUPOBAHUE U
yIpaBJeHHE IPOeKTaMH : yueOHoe mocooue mist By30B / A. H. bananos. — Cankrt-IleTepOypr
: Jlanw, 2024. — 312 c. — ISBN 978-5-507-48818-6. — Tekcr : anekrponHsli // Jlanp :
AIeKTpOHHO-OMOMmMoTeunass cucrema. — URL: https://e.lanbook.com/book/394556 (nmata
obpamenus: 10.07.2024). — Pesxxum moctyna: ajisi aBTOPHU3. MOJIb30BaTEIICH.

4. Hecrepos, C. A. OcHoBbI HHpOpMalLMoHHOI Oe3omacHocTu / C. A. HectepoB. — 2-e u3., cTep.
— Casnkr-Ilerepoypr : Jlanp, 2023. — 324 c¢. — ISBN 978-5-507-48149-1. — Texkcr :
AJICKTPOHHBIH // Jlanb : 3JICKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/341267 (nara obpamenus: 10.07.2024). — Pexum moctymna: s
aBTOPH3. TIOJI30BATEIICH.

8.3. Humepnem-pecypcul, 6a3bl O0aHHBIX:

o
N HaumenoBanue XapakTepucTHKH pecypca
n/m
ObC ZNANIUM Joctyn k 0a30B0#l KOJUIEKIIMN U KHUTaM
000 «3HAHUYM» n3narenabcTB-mapTHepoB (KOcTumuudopm;
http://znanium.ru/ H3JaTeIbCTBO «/lemo»: « D9KOHOMHUKA U
1 MEHEDKMEHT»; u3aaTenbcTBO «BJIAJIOC):
' «Brpiciiee o6pazoBanue. Mictopusy»; KoIeKIus
«Pycckuil A3k KaK HHOCTpaHHBINY). ColepKUT
KHUTH, )XyPHAJIBI, CTATbU U3 PA3IMYHbIX U3JIAaHUI
(6onee 53 ThIC.).
OBC «YHuBepcurerckas Joctyn k 6a30BO#l KOJUTEKITNH, OTACTHHBIM
O6uOIMOTEKa OHIIANHY KOJUIEKITUSM M31aTenbeTB «IIpocmexTy, « AcnekT
000 «HexkcMenna» IIpecey», «Bocrounas kauray. Pecypc comepxut
https://biblioclub.ru/ y4eOHUKH, y4eOHbIe TOCOOHs, MOHOTpaduH,
MEePUOINYECKUE U3IaHMS, CTIPABOYHUKH,
2. CJIOBapH, SHIUKIIONEINH, BUICO- U
ayMoMaTepHuallbl, XyJJ0)KECTBEHHYIO JTUTEPATYPY
(Oonee 141 Tric. HaumeHoBaHui). Taxxke
COAEPKUT KHUTH n3narenbcrsa «MITIMO-
Yuusepcurer» ¢ 2014 rona o HacTosiee BpeMs
Y TIOCTOSTHHO TTOMOJTHSETCS.
DneKTpoHHass OMOINOTEKa Conepxur 6onee 3800 TOKyMEHTOB: YUYCOHUKH,
MI'MMO MU/] Poccun MOHOTpaduu, TUCCEPTALIUU.
3. (pa3memaercs Ha iardopme ObC
«YHUBEpPCUTETCKAsE OMOIMOTEKA
onnaitny)_https://biblioclub.ru/
5bC BOOK.RU bazoBas komtexius coaepkut 6omee 23 ThIC.
4. «KHoPyc menua» y4eOHIKOB ¥ MOHOTpaduii mo 20 TeMaTu4ecKuM
https://www.book.ru/ KaTerOpHsIM.
O6pazoBarenbHas miaargopma B nmoamnucke nocTyn Ko BceM HayYHBIM U3JIaHUSM
IOpaiit u yue6Hukam BIIO.

5. 00O «DnexkTpoHHOE
n3aatenbcTBO KOpailT

https://urait.ru/
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®EJEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJBLHOE YUPEXKJIEHWUE BHICIIEI'O OBPA3OBAHMUSI
«MOCKOBCKHUI T'OCYIAPCTBEHHBIA HTHCTUTYT
MEXIYHAPOJHBIX OTHOIIEHUN (YHUBEPCUTET)
MUHUCTEPCTBA HHOCTPAHHBIX JEJI
POCCHHCKOH ®EJEPAIITN»

A.B. Mansran
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1. ObaacTb npuMeHeHus padoyeil NPOrpaMmmbl
PaGouas nporpamma moxayns «ba3oBsliii ypoBeHs BiaageHus SQL 11t aHanu3a JaHHBIX» (qanee —
pabouast mporpamma) SIBJISIETCS. 4YaCThIO IOTIOJIHUTENBHOM MpodecCHOHATbHON POrpaMMbl

npodeccuonanpHoil nepenoarorosku UT-npoduiia «AHanus pUHAHCOBBIX AAHHBIX» U

HampasJieHa Ha (OPMHUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

ID u ¢opmynuposka | [IpomexxyTounbie 0Opa3oBaTeabHbIE PE3YIbTaThI
HEJICBOro YPOBHA | OnpiT npaktuueckor | Ymenus (Y) 3nanus (3)
(opmuposanus JIeSITEIbHOCTH
KOMITETCHIIN I (OI1]T)
28. Tlpumenser s3biku | [Ipumenste cpenctsa | [Ipumensts Python | dynkmmm,
IporpaMMUpPOBaHUs (B | pacmpenenEHHOM JUTS aHalM3a | mapameTpsl,
T.4.  CKPUITHI) IS | KOMaHTHOW pabOThl | JaHHBIX C | CHHTaKCHC u
pelieHus HaJ  [POrpPaMMHBIM | UCHOJIb30BAaHUEM MHCTPYMEHTAapUi
podeCCHOHATTBHBIX obecrieuennem  (Ha | SQL B mpenmetHoit | ayis pabotel ¢ SQL
3aa4 IOJ KOHTPOJIEM | OCHOBE cucreM | obimactu pu ITOMOUIH
Oonee ONBITHBIX | KOHTPOJS BEPCUH U | CIIELUAIHM3ALUN Python
CIELNAaTUCTOB HEIPEPBIBHOTO
TECTHPOBAHUS)
2. CTpyKTypa n KpaTkoe cojep;kaHue pado4yeid NporpaMMbl
Ne HanmenoBanue TeM, BUABI yueOHOH paboThl M KpaTrkoe cozaepkanue | OObem,
n/m | ydeOHOro Marepuaisa 9JacoB
1 Tema 1. ba3zosblii SQL.
Jlexyus
Omneparuu co3manusi, YTeHUs, 0OHOBICHUS U ynaneHus AaHHbx (CRUD).
Tunel naHHbIX, UcTIOJb3yeMble B SQL. 5
IIpakmuueckoe 3anusamue
Cosznanne 6a3bl JaHHBIX cpeacTBamu SQL.
2 Tema 2. Boioop u3 6a3bl gaHHbiX (SELECT), mHCTpyMeHTBHI /i1
bunbTpanum.
Jlexyus
Jlornueckue omneparopsl M omneparopel cpaBHeHus, omneparop WHERE,
ucnosp3oBanre oneparopoB LIMIT u OFFSET, wmaremarnueckux s
OlepaTopoB, cHenuadbHbIX omnepatopoB B  ycioBuax (IN, LIKE,
BETWEEN).
Ilpakmuueckoe 3ansamue
Pabora co cTpokamu, 1aroii u BpemeHeM. Y cioBHbIe onepatopbl CASE.
3 Tema 3. Arperupyromme pyHKIUH.
Jlexyus
['pynmupoBka v COpTUPOBKA JTAHHBIX.
5
Ilpakmuueckoe 3ansamue
Omnepannu Ha s3pike SQL ¢ MCHOIB30BaHMEM arperupyroumx (QpyHKIui,
oneparopoB GROUP BY, ORDER BY, HAVING.
4 Tema 4. B3anM0OTHOIIEHUS MEKAY TA0IHIIAMM.
Jlexyus 5
[lomzanpocsl u  BpemeHHble Tabmuubl. CBS3U MeXIOy TaOIUIIAMH.
IlepBUYHBIN, BHEIIHUI M COCTAaBHOW KJIFOYH.




Ipaxmuueckoe 3anamue
I'padmyaeckoe OTOOpaKEHUE CBSI3M MEXAy TabmuIamMu ¢ moMolnbio ER-
nuarpamMmel U cxeM. Mcnonbe3oBanue rpymmsl onepatopoB JOIN u UNION
i 00bEIMHEHUS.
5 IIpoMexkyTOoUuHAasi aTTecTanus B (hpopMaTe HTOTOBOI0 ONPOCca
6 Tema 5. Ilpoasunythiii SQL.
Jlexyus
Oxonnbie Qgynkimu B SQL. OxHO u OkoHHas (QYHKUHWS, TapaMeTpsl U
cuntakcuc okoHHbIX (yHknuii (OVER, PARTITION BY, ORDER BY).
Hcnons3oBanne (QyHKIMM pPaHKUPOBAHUS, arperupyroliie OKOHHBIE
GyHKIMY U QYHKIUH CMEIICHUSI.
Ipaxmuueckoe 3anamue
Pacuér KyMyIsATUBHBIX M CKOJIB3AIIUX CpEAHUX 3HadyeHUM. DuibTpanus B
okoHHbIX ¢QyHKUsAX oneparopoM FILTER. Pamku B OKOHHBIX (QYHKIUSX,
peXKUMBI OKOHHBIX (pyHKUMN ansi pacuera merpuk. Omeparop JOIN mis
dopmupoBanust cBomHoro otdera. Omeparop UNION oObenuHeHHS
HecKoJIbKHX Tabauil. Bnoxennsie SQL-3ampochl.
7 Tema 6. Ucnoab3oBanue SQL.
Jlexyus
Croco6sr pabdotsl ¢ SQL mpu momomm Python. Tlogkmiouenue k 6azam
naHHBIX. M3Bneuenue 3amuceii. OOHOBIICHHE, yAaJIeHHE 3amucedl B 0ase
JTAHHBIX.
Ipakxmuueckoe 3anamue
Hcnionb30BaHue METOAOB JUIsL 3arpocoB K Oousblioi 6aze naHHbIX. CYBJ]
SQLite, MmeTomsl execute, executemany, executescript, commit, rollback,
fetchall, fetchmany, fetchone, iterdump. WcmonszoBanme SQL B
WHCTPYMEHTAX BU3YyaIH3aINH.
8 Tema 7. UncTpymentsl Ajs padorsl ¢ SQL B CYB/I.
Jlexyust
O0630p GpyHKIMOHATBHBIX BO3MOXKHOCTeH HHCTpYMeHTOB CY B/ uist paboThl
¢ SQL. Cpena MySQL WorkBench.
IIpaxmuueckoe 3anamue
ITpoekTupoBanue u HanojaHenue bJ1. [Ipeoodpazosanue BJ1 B SQL dopmar.
9 ITpomeskyTOoUHas1 aTTecTanusi B (popMaTe HTOrOBOI0 MPOEKTA
3. YueOHO-TeMaTH4YeCKHH IU1aH padoyeii NporpaMmel
Ounas popma obyuenus
KomnuecTBo 4yacos
HaumeHoBaHue pa3jiesioB u
Tem AyIUTOpPHBIX CamocTtosTenbHON paboThI
Bcero, | IlpakTtuueckue Bcero, | IlpakTnueckue
4yacoB 3aHATHA 4yacoB 3aHATHA
Tema 1. bazoswviii SOL. 5 4 2 2




Tema 2. Bvibop u3z 6a3zvl
oannvix (SELECT), 5 4 ) 5
uHcmpymenmsl Ol
dunempayuu.
Tema 3. Aepecupyrowue
5 3 1 1
Gdynxyuu.
Tema 4. Bzaumoomnoutenust
5 3 1 1
MexHcOoy mabauyamu.
[IpomexyTounas arrecranus 2
Tema 5. I[Ipoosunymuwiii SQL. 8 6 2 2
Tema 6. Hcnonvzosanue SQL. 8 5 2 2
Tema 7. Uncmpymenmot 015 3 5 ) )
pabomwt ¢ SOL 6 CYB/I.
Htoro 44 30 12 12
[IpomerxxyTouHas aTTecTanus 2
Hroro 60
4. KoHTpoJIb M OlleHKA pe3yJIbTAaTOB 0CBOeHMsI padoyeil MporpamMmMbl

OO6pazoBatenbHas OpraHu3alvs BBICIIEro 00pa3oBaHus, pealnu3yoias padouyio Iporpammy,
o0ecrieurnBaeT OpraHu3aIlfio U MPOBEACHNUE TPOMEKYTOUYHOTO KOHTPOJIS TIO JIEMOHCTPAIIUN
oOy4JaronumMucs 00pa3oBaTelIbHBIX PE3yJIbTATOB.

Texymuii KOHTPOIb TPOBOJUTCS MPENOIaBATENIEM Ha OCHOBE OLICHUBAHUS PE3YIbTaTOB
MPAKTUYECKUX PabOT M CaMOCTOATENbHON paboThl 00yuaromuxcs. [IpoMexxyTouHbIi KOHTPOIb
MIPOBOJUTCS B (pOpME BBHIMOTHEHUS IPAKTUUECKUX 3a1aHuil. DOpMBI 1 METO/IbI TEKYIIETO U
MIPOMEKYTOYHOTO KOHTPOJISI, KpUTEPUH OLICHUBAHUS JOBOAATCS JI0 CBEJCHHS 00YJaIOIINXCs B
Havayie 00yuyeHus. /[ mpoMeKyTOUHOTO KOHTPOJISE CO3AI0TCs (DOHIBI OLIEHOYHBIX CPENICTB
(®OC). DOC BxirOUAIOT B ce0s MEIArOTHYECKHIE KOHTPOJIBHO-H3MEPHUTEIbHBIC MaTEPHAIIHI,
MpeIHa3HAYCHHBIC JIJIsl ONPEACTICHUS] COOTBETCTBHYS (MM HECOOTBETCTBHSI) MHIUBUIYIbHBIX
00pa3oBaTeNbHbBIX JTOCTHXKCHUH 3aIlJTAaHUPOBAHHBIM 00Pa30BaTEIbLHBIM PE3yJIbTaTaM.

1. IIpuMepbl OLIEHOYHBIX CPEICTB
1. Ilpumepmnsie npakmuyeckue 3a0aHus

OmnuaiiH MaraswH 1O MPOAaXe MOTPEOMTEIHCKHX TOBApOB (Hampumep, Tele(OHOB, OIEKIHI,
00yBu). O KaxI0M TOKYIIKe HW3BECTHBI: JaTa TOKYNKH, HHPOpMAMs O COTPYIHHUKE-
KOHCYJIbTAaHTe, Ha3BaHHE (APTUKYJ) M KOJIMYECTBO TOBapa. M3BECTHO, YTO 3a OJHY MPOAAXKY
MOXHO p€ajin30BaTh HCCKOJIBKO BUAOB IIPOAYKIIHUH.

1. [TpoekTupyemas 6a3a TaHHBIX AOJKHA TTO3BOJIATH MOJIB30BATENIO:
e BHOCHUTbH U PEAAKTUPOBATH JAHHBIE O IIPOJABAEMOM TOBApE;
e BHOCHUTbH U PEAAKTUPOBATH JAHHBIE O IPOU3BOJUTENAX U THIIE POJAABAEMOTO TOBAPA;
e BECTHU yYeT KaXK/I0M NOKYIIKH;
e TIOJy4YaTh UTOTOBYIO CYMMY KaX/10i MOKYIIKH;
e XpaHUTb UHPOPMALIHIO O COTPYIHUKAX.

2. ER-mozienp u cxema 0a3bl JaHHBIX ¢ YKa3aHUEM TUIIOB JaHHBIX. B oTdeTe ykaxuTe:
e KaKHE€ OCHOBHBIC THUIIbI CYITHOCTEH B JAHHOU MPEAMETHOM 00acTu;
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e CKOJBKO M KaKOTO THUIIA CBS3H;

e Kak Oynert BeIrIsiaeTh ER-MOzCIB;

e ckoIbKo Tabnui Oyaer B B/I;

e KAKUMH TUIIAMHU JAHHBIX OYIyT MPECTABICHBI TOJIS TAOJIHUII.

YKaxuTe BO3MOXKHOCTh pacueTa METPUK MPOAYKTa /Ui Mara3uHa (retention rate, LTV u churn

rate). Kak u3mMeHuTh CTpyKTyp 0a3bl JAHHBIX Mara3uHa OHJIAMH TOPTOBJIH, YTOOBI PACCUUTHIBATH
3TU METPUKU?

2.

Ilpumepnvie 3a0anus 05t NPOMENCYMOUHOU ammecmayuu

Uro BeiBenmer caeayromuii 3anpoc: SELECT * FROM people WHERE title'designer' and
age>=30;

UYro BeiBeneT 3anpoc SELECT DATABASE();

Omnpenenurte HazHaueHue pyHkimn DATABASE ycranaBnuBaer umsi TekyIen 6a3bl JaHHBIX
noy4daet uHpopMaiuio o0 ykazaHHOUM 0a3e TaHHBIX BO3BpAIlaeT UM TEKYIIeH Oa3bl TaHHBIX;
Onpenenure HazHauenune Gpynkiuu CHARSET;

Omnpenenure omubOky B 3anpoce CREATE TABLE table (id int, name varchar(20), email
varchar(60));

Yro Oyner, eciiu 6a3za TaHHBIX HE ONpeiesieHa epe HauajaoM padoThl;

Yro nemaet komanga DROP TABLE;

Onpenenure HazHaueHne koMaHapl SHOW TABLES (oTtoOpakaeT coaepKuMoe YKa3aHHOU
Ta0IUIIBI 0TOOpaXkaeT BCE CYIICCTBYIOIINE TaOIHUIIBI OTOOpaXKaeT TEKYIIYI0 TaOIHIly TaKoOn
KOMaH/Ibl HE CyILIECTBYET);

Uro nenaer cinenyrommii oneparop SELECT MAX(sal) AS 'Cratuctuka' FROM tablel;
Omnpenenure pe3ynbTaT 3ampoca, eciau B moie birth date XpanuTes para pokaCHUS
COTPYJIHUKA;

SELECT DISTINCT MONTH(birth _date) FROM tablel.

5. OOpa3ubl y4eOHO-MeTOAMYECKMX MAaTePHAIOB /I 00y4aroIuxXcs U
npenoaaBarTesen

5.1. IlpumepHnsiii cnucok 60npocos 0Jisk CaMoCMOoAMeNbHOU OYEeHKU Kauecmed 0C80eHUst MO0V

Onepatop CREATE. Co3nanue Tabnuisl. [Ipumep.

Onepatopbl moaudukanuu qaaaeix INSERT INTO, UPDATE, DELETE. Ipumep.
Cuntakcuc oneparopa SELECT. ITpumep.

OcHoBHbI€ pa3aensl s3bika SQL. [Ipumepsl orepaTopoB MO KKIOMY pa3zieny.
Hcnonp3zoBanue arperaTHeix GyHKIMHN B peioxkenusx oneparopa SELECT. IIpumep.
Hcnonb3oBanue npemioxkenniit GROUP BY u HAVING onepatopa SELECT. ITpumep.
Copruposka B oneparope SELECT. Vcnonb3oBanue npeanoxenus TOP. [Ipumep.
Tunel coequnenuii B npemioxenun FROM oneparopa SELECT. IIpumep.
Camocoeaunenus taouui. [Tpumep.

. Oneparop oobenuuennst UNION. ITpumep.

. omzanpocsl. Knaccudukanus noazanpocos. [Ipumep mpocToro ckaisipHOTo MoA3anpoca.

. Oxonnsie pynkuuu B SQL. IIpumepsl. Pacdyer cpenHux 3Ha4eHUId B OKHE.

. [Ipoune oxonnsie pynkuu B SQL. PamxkupoBanue (peiituaru). CpaBHEHUE CO
CMeIlleHHeM (COCeHHE IEMEHTHI U TpaHullbl). CKONb3sIIIe arperaTsl (CymMmMa U cpeiHee
B IHaMHKKe). FIHbIe BUIBI IPUMEHEHUSI OKOHHBIX (DYHKIIHA.

14. ®opmupoBanue cBogHOTO OoTYeTa Ha ocHOBE JOIN.

15. Co3nanue BinoxxkeHHbIX SQL-3ampocos.

XN h W=

—_—
W= O



16. Be1zoB SQL cpenctBamu si3bika Python, ncronbs3yembie OMOIHOTEKH.

5.2. Buowl camocmosimenvhoul 6HeayoumopHoi pabomsl ciyuamenei:
e TOBTOpPEHHE JICKIIMOHHOTO MaTepHalia i MaTeprajia y4eOHUKOB;
e MOATOTOBKA K MPAKTUYCCKUM 3aHATHAM, TEKYIIIEMY TECT-KOHTPOJIIO.

5.3. Uncmpyxkyuu no 6binoiHeHuio
TemaTuka U 1aHbl IPOBEACHUS TPAKTUYECKUX 3aHITUH C IEPEUYHEM PEKOMEHIYEMOM
JUTEpaTyphl 3apaHee TOBOJSATCS A0 CBeleHUs o0ydaromuxcs. COrimacHO TeMaTHYeCKOMY TIIaHy,
00yJaronuecs: CaMOCTOSATEIFHO 00pabaThIBAIOT JICKITMOHHBIN MaTeprall M PEKOMEHIOBAHHYO
JUTEPATYPY.

[IpakTryeckoe 3a7aHre BBITOIHACTCS 00yYalONUMUCS B CICAYIOIIEM OPSIKE:

1. UccnenoBanue Tembl, ienu U 3a1a4. O3HaKOMIICHHUE C PEKOMEHIAIUSMHU.

2. Axtyanuzanus OMOPHbBIX 3HAHUN U YMEHUM.

3. ITog6op HEOOXOAUMBIX MH(POPMAIIMOHHBIX MAaTEPHATIOB U aITOPUTMOB Ui PEIICHUS
3a/1a4uu.

4. BoinosiHeHue paboThl 00y4arOIKUMUCS 10T PYKOBOACTBOM MPEIO1aBaTeNsl.

5. IlogBenenue UTOroB.

5.4. Kpumepuu oyenusanus komnemenyuti (pe3yivmanmos)

Pe3ynbTaThl OCBOSHUS IMCIUTUIMHBI OLICHUBAIOTCS MTyTEM BBISIBICHUS YPOBHS 3HAHUN, YMEHUN U
HaBBIKOB U€pE3 pealin3alyio TEKYIEro MPOMEXYTOYHOTO U UTOTOBOTO KOHTPOJIA.

B nporecce nzydeHus: AMCHUTUIMHBI BBITTOIHSIIOTCS MTPOMEKYTOUYHBIE KOHTPOJIBHBIC 3aJaHMUS.
Pe3ynbTarhl BRINOTHEHUS STUX 3a/IaHUH SBIISIFOTCSI OCHOBAHHEM JIS BHICTABJICHUS OIICHOK
TEKYyIIero KOHTPOJIsl. BrlmoHeHne BCeX 3ajaHuil sIBISIETCS 00s13aTeNIbHBIM TSI BCEX
ciymareneid. CiymaTeny, He BBIIOJIHUBIINE B ITOJIHOM 00beMe BCE 3aaHHUs, HE JIOIYCKAIOTCs K
HUTOTOBOMY KOHTPOITIO. TeKyInid KOHTPOJIb OCYIIECTBIISIETCS TyTEM OLIEHKH YCTHBIX OTBETOB Ha
3aHSTUSX, MICBMEHHBIX Pa0OT, BHITIOTHSAEMBIX B Ay AUTOPUH U B PE3yJIbTaTe CAMOCTOSITEIbHON
MOATOTOBKH, B TOM YHCJIE€ IPOCKTHBIX 3a/IaHUM, & TAK)KE IJICKTPOHHOT'O TECTUPOBAHUS

J1J1s1 ©'TOrOBOTO KOHTPOJISl YCBOEHHS Kypca Y4eOHbIM IJIAaHOM MPETyCMOTPEHO UTOTOBOE
TECTUPOBAHUE.

5.5. Onucanue wkanvl OyeHUBAHUS

1. Ilpu oneHWBaHWM 3HAHWI cIOymaTened MpU MPOBEPKE MHUCBMEHHBIX pPadoT,
MUCBMEHHOTO pa3dopa KEWCOB W THUCHMCHHBIX JIOMAIHUX 3aJaHui  OIIEHKA
BBICTABIIIETCS MO KaxJoMy Bompocy. HroroBas ouenka 3a paboTy sBisieTcs
cpenHeapu(MeTHIECKOM OIIEHKOM M0 BCEM BKIIOYEHHBIM B pa0OTy BOIIPOCAM.

e Oyenxa omauuno (90 — 100 %) BbICTaBIIAETCS 3a NOJHBIH, YETKO CTPYKTYpPUPOBAHHBIM,
JAKOHWYHBIA OTBET, COJACPKAINIUN KOPPEKTHO HCIIOJIb30BAaHHYI0 TEPMHUHOJIOTHIO,
IPaMOTHO U3JTI0’KEHHBI SKOHOMUYECKUM SI3BbIKOM.

e Oyenxka xopowo (75 - 89 %) BbICTaBISETCS 3a HEMOJHBIA WJIH CIUIIKOM
MHOTOCIIOBHBIA OTBET, COACPIKANIUN U3TUIIHIO HH()OPMAIIHIO, HE OTHOCSAIIYIOCS K
BONPOCY; 3a OTBET, COJAEpXKalMil OIMMOKYy, HE HOCSIIYI0 NPUHIUIUATBHOTO
XapakTepa; CoAepIKallui KOPPEKTHO HUCIOJIB30BAHHYK) TEPMHUHOJIOTHIO, T'PAMOTHO
U3JI0’KEHHBI YKOHOMHYECKUM SI3BIKOM.

e QOuyenxa yoosremsopumenvuo (60 - 74 %) BbICTaBIIAETCS 32 HEMOJIHBIA UM CIUIIKOM
MHOTOCJIOBHBIM OTBET, COACPKAIMUN U3TUIIHIO HH)OPMAIIHIO, HE OTHOCAIIYIOCS K
BOIIPOCY; € HETOYHO MCIOJIb30BAHHON TEPMHUHOJIOTMEN, HApYIIEHUEM JIOTMKH
U3TI0KEHUSI.

e QOyenxa neyoosnemeopumenvHo (0o 60 %) BBICTABIAETCS 3a HENMPABHUIIBLHBIN OTBET;
MIPOJICMOHCTPHUPOBABIIIHIA OTCYTCTBUE 3HAHUH 110 pacCMaTPUBAEMOMY BOITPOCY.
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[Ipu orieHMBaHUY BBIMOJHEHHBIX CIYIIATEISIMU NPAKMULECKUX 3A0AHUIL:

e Oyenxa omauuno (90 — 100 %) BEICTaBIsAETCSA, €cld paboTa BEHIMOTHEHA
CaMOCTOSITENTFHO TIO0 YTBEPXKICHHOH IpoLeaype, CTPYKTypa paboThl COOTBETCTBYET
MOJTyYeHHOMY 3aJlaHUIO, BBIBOJBI TPaMOTHO CGOPMYIHpPOBaHbl, OOOCHOBAHBI U
COOTBETCTBYIOT HCXOJIHOM MH(POPMAITUH, CITYIIATENb MPABUIBHO U apTyMEHTHPOBAHO
OTBETHJI HA BCE BOTIPOCHI ITPH 3aLIUTE PAOOTHI

e QOuyenxa xopowo (75 - 89 %) BbICTaBIIsIETCS, €CIIU padOTa BBIINOIHEHA CAMOCTOATEIHHO
0 YTBEPKACHHON TpOIeaype, CTPYKTypa pabOTHl COOTBETCTBYET IMOTYYCHHOMY
3aJJaHNI0, HO HE BCE BBHIBOABI COOTBETCTBYIOT MCXOIHOW WH(pOpPMAINU, HECKOIBKO
HapyIlIeHa JIOTUKA U3JI0KEHHS MaTepuaia, pu 3TOM CIIyIIaTelb IPaBUIbHO OTBETHII
Ha BCE BOMPOCHI MPH 3alIUTe pabOThl WM UCIIPABUII CBOM OTBETHI TPH YTOUHEHUH.

e Oyenka yoosremseopumenvuo (60 - 74 %) BBICTaBISICTCS, €CJIM padoTa BBINOJIHEHA
CaMOCTOSITENIHO, HO C HapyIIEHUEM YTBEP:KJIEHHOU MPOLEayphl, CTPYKTYpa pabOThI
HE TIOJIHOCTHIO COOTBETCTBYET TMOJYYECHHOMY 3aJaHHI0, HE BCE BBIBOJBI
COOTBETCTBYIOT MCXOJHOM MH(OPMAIUH, HapyIIEHa JIOTUKA U3JIOKEHHUS MaTepuaa,
ClIylIaTeab HE CMOT IPABHIJIBHO OTBETUTH Ha BOMIPOCHI MPH 3aIIUTE PabOThI

e Oyenxa neyoogremeopumenvho (0o 60 %) BbICTaBIAETCS, €CIIM paboTa BbIIOJIHEHA HE
CaMOCTOSITENIFHO, CTPYKTypa pabOThl HE COOTBETCTBYET IMOJYyYEHHOMY 3aJaHUIO,
BbIBOJIbI HE OOOCHOBAHBI, HapyllIeHa JIOTMKa H3JI0XKEHHs MaTepuana, B paboTte
JOTMYIIEHbI OMIMOKM, CIyIIaTeldh HE CMOT TPAaBHIBHO OTBETHTHh Ha BOIPOCHI MPHU
3anMTe paboTHl.

[Ipu npoBeneHun KomnviomepHo20 mecm-KOHMpO.isa 3HAHUN CITylIaTeIe KOMIIBIOTEpHAs

InporpaMmma OHLCHHUBACT PE3yJIbTaT OTBCTOB cnymaTeneﬁ Ha NOPECIJIOKCHHBIC BOIIPOCHI. Ecmm
CJIyIIaTejib OTBECTUII IIPABHUJIBHO Ha:

4.

90% u Gonee - OlleHKA «OTIHYHO

75 — 89% - olIeHKA «XOPOIIO»

60 — 74% - oLleHKa «YJOBJIETBOPUTEIHLHO
MeHee 60% - OLIEHKa «HEY10BIETBOPUTEIBLHO

IIpyu mnpoBeneHUU Oenoguix ucp WIN HPOeKmMHO20 3adanus padoTa CiylaTenei

OLCHUBACTCA Ha:

omauuno (90 — 100 %), eciiu B OTYETE JIOTUYHO U YETKO H3JIOKEHA apryMeHTalus Mo
K)XJIOMY IIary NPUHATUS peIlIeHHH, oT4eT MH(OPMATHBEH, XOPOLIO CTPYKTYPHUPOBaH;
COOJTIOJICHBI CPOKH U UX COTJIACOBAHUS C MperoaaBaresieM; padora rpaMoTHO oopmireHa
(rpaduku, cxembl, TaOJIULIbI), MAaTEPHUAJIBI IPEICTABIEHBI B IEYaTHOM BHUJIE; IPE3EHTAIIMS
OTYeTa HArjsAHO Mpe/CTaBiIeHa (HaJudue KOMIbIOTEPHOUN BepcuH, kenareiabHo B Power
Point).

xopowo (75 - 89 %), ecnm B OTYETE JIOTUMYHO M YETKO HM3JIOKEHA apTyMEHTalus IO
KaXXJIOMy LIary MPUHSATUS PELIeHHM, 0T4eT MH(OPMATHUBEH, XOPOIIO CTPYKTYPUPOBAH;
COOJIIOJICHBI CPOKH MTPUHATHUS PEIICHUI U UX COTJIACOBAHUS C BEIYIIMM IPEIoiaBaTeseM,
HO ©CTh 3aMeyaHWe HE NPUHIUIHAIBHOTO XapakTepa, KOTOpbhIe CIyIIaTeNb
CaMOCTOSITENILHO UCIIPABJISIET MPH YTOUHEHUH.

yoosnemgopumenvro (60 - 74 %), ecnu B 0T4ETE HE BCETa JOTUYHO U YETKO U3TIOKEHA
apryMeHTalus M0 KaKAOMY IIary MPHHSTHS PEIICHHH, OTYET IJIOX0 CTPYKTYpHUpPOBaH,
HApYIIAJUCh CPOKU MPUHATHS PEIICHUHN U UX COTJIACOBAHUS C MpernojaBaTesieM.
Heyoognemseopumenvio (0o 60%) BbICTaBIAETCS, eciau paboTa MI0Xo oQopmieHa
(mpencTaBiieHbl He Bce TpaduKH, CXEMbI, TAOIUIIBI), MATEPHAIIBI YACTUIHO MPEJICTABICHBI



B PYKOIIMCHOM BH/I€; HE MOJTrOTOBJIEHA MPE3EHTAIMs OTYeTa (HET KOMIIbIOTEPHOI Bepcuu
WM HaIJISTHBIX MaT€pUANIOB) HIIM €CJIA OTUET HE MPE/ICTaBJICH.

6. KaapoBoe o6ecnieueHue 00pa3oBaTeIbHOI0 Mpoiecca
No | ®UO, JIoKHOCTD Tewmbl 3aHATUH
1. | ApxunoBa M.}YO., n.3koH.H., mpodeccop Kadeapsl SKOHOMUKH U | Jlexyuu u
¢unancoB dakynpTeTa hpruHaHCOBOM SKOHOMUKH M TUMO npakmuieckue
3AHAMUA NO memam
1-2.
2. | Cupotun B.II., k.T.H., mpodeccop aenapramMeHTa CTATHUCTUKU W | Jlexyuu u
aHanu3a nqauHeix HUY «Beicmas mkosa 5KOHOMUKH npaxmutiecxue
3AHAMUA NO memam
3-4.

3. | dAxynoB A.I., Crapmmii apxutektop AaHHbIXx Komnanun WMHK,
crapmuii npenonasatens / jaekrop Kasanckoro ®enepanbHOro | Jlexyuu u
YuuBepcurera, npernoaaBareias YHuBepcutera Manononmuc/MOTH, | npakmuueckue
pPYKOBOJMTENb HaydyHOW Jnabopatopum Datalab Kazanckoro | sawsmus no memam
(ITpuBomxkckoro) ®enepanbHOro YHHBEpCUTETa, OOIMH CTax | )-/-
MIPENoIaBaTeNbCKon nesareabHocT ¢ 2012 roga

7. MarepuanbHO-TeXHHYECKOe o0ecnedeHne peajn3anuu padoyeil nporpaMmbl
Cnucok yuebHO-1a00paTOpHOT0 000PYyI0BAHMUS.

KommbroTepHslii kiace, 000py10BaHHBIH KOMITBIOTEPHON TEXHUKON B KOJUYECTBE ONITHMAIIBHO
JOCTaTOYHOM JIJIsi pabOTHI B TPYIINE, U JONOIHUTEIBHO MpernoiaBaTeNbCKuil. Bce komnbroTephl
JIOJDKHBI OBITH 0OecrieueHsl goctynoM B Mateprer. Kiace nomkeH ObITh 000py10BaH
MYJbTUMEIUHHBIM TPOEKTOPOM.

Crennanu3upoBaHHbIE JEKIIMOHHBIE ayAUTOPUH, 000PYI0BAHBI BUCONPOESKIIMOHHBIM
000pyJ0BaHUEM JUIsl TIPE3CHTAIMIA U CPEACTBAMH 3BYKOBOCIIPOU3BEICHHS, U SKPAHOM.
[Tomernienus y1si MpOBEEHUS TPAKTUUECKUX 3aHIATHH, 000pyI0BaHHBIE YIeOHON MeOebIo 1
KOMITbIOTEPAMH CO CIIELUATU3UPOBAHHBIM KOMILIEKCOM O(GHCHOTO MPOrPaMMHOI0
o0ecrieyeHusl.

MeTtoauka 3aHATUN TpeIycMaTpUBAET UCIIOJIb30BAHKE IEKTPOHHBIX U3AaHUN (UTEHUE JIEKIHH ¢
UCIOJIb30BAHNEM CIIalI-NIpe3eHTaLUH, 3JIEKTPOHHOIO Kypca JIEKIuH, rpaduueckux 0ObeKTOB,
BH/JIEO- ayJIMO- MaTEpUAJIOB, IPEICTaBICHHBIX IIpenoaBaTesieM 1 uepe3 MHTepHer.

Taxoke ncnosp3yercs crieMaaIu3upoBaHHasl IporpaMMa KOMIIBIOTEPHOI'O TECT-KOHTPOJIS,
KOTOpas 6a3upyeTcst Ha BONpocax, MOArOTOBJICHHBIX NpenoaasaresneM. [Iporpammsl Tect-
KOHTPOJISI UCTIONB3YIOTCS JUIsl TEKYIIETO KOHTPOJIS 3HaHUM CIIyIIaTeled U B KaUeCTBE IIEPBOTO
JTana rnpu nprueMe 3a4era.

B3aumoneiicTBre ¢ 00y4arommmMucs OCyILEeCTBISAETCS HE TOJIBKO B ayJUTOPUHU, HO U
MIOCPEJICTBOM 3JIEKTPOHHOI MOYTHI, IPOTrPaMMBI JJIs BUAEO-KoH(pepeHuii Dion u MHBIX
BUACOTIATPOPM U DIEKTPOHHBIX CIIOCOO CBS3H.

WuTepakTuBHbIE (POPMBI TPOBEJECHUS 3aHATHI: IPAKTUKA KOMIIBIOTEPHOH MOATOTOBKU
JIEKIIMOHHOTO MaTepuaia, pa3paboTaHbl U UCIIOJIB3YIOTCS 3JEKTPOHHBIE MPE3EHTALUH.

8. Undopmannonnoe odecneyeHune peaansanun padodeil mporpaMmsbl
8.1. Ocnosnas numepamypa
1. ®wuaitmu, K. SQL. PykoBonactBo it ucnionb3oBanus ¢ qooeivu SQL CYB]] : yueGHoe
noco6ue / K. @uaiinu ; nep. ¢ anrin. A. B. XaBanosa. - 2-e u3z. - Mocksa : JIMK Ilpecc,
2023. - 454 c. - ISBN 978-5-89818-323-3. - Tekct : osnexktponHbii. - URL:
https://znanium.ru/catalog/product/2102610 (nara obpamenus: 24.07.2025).



2.

Mapxkun, A. B. IIporpammupoBanue Ha SQL B 2 4. Yactp 1 : yueOHUK U MPAKTHKYM ISt
By30B / A. B. Mapkun. — 2-e u3z., nepepab. u non. — Mocksa : U3narensctBo FOpaiiT,
2022. — 403 c¢. — (Boicmee obpazoBanue). — ISBN 978-5-534-12256-

5. — Texkcer : anexTpoHHbIH // Ob6pa3oBaTenbHas miatdopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/491238
Hcauenko, O. B. ba3pl nannsix : yuebnoe mocobue / O.B. Mcayenko. — Mocksa :

HNH®PA-M, 2025. — 202 c. — (Bricmiee obpazoBanue). - ISBN 978-5-16-020320-1. -
Texcr : osmekrponHwid. - URL: https://znanium.ru/catalog/product/2169541 (mata
obpamenust: 24.07.2025).

Aranbuos, B. I1. ba3bl nannbix : B 2 kHurax. Kuura 2. PacnpeseneHnnble U yaajaeHHbIE
6a3bl maHHbIX : yaeOHuk / B.I1. ArameinoB. — Mocksa : @OPYM : UHOPA-M, 2024. —
271 c. — (Bwiciiee oopazoBanue). - ISBN 978-5-8199-0959-1. - Tekcr : 3MEKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/2138458 (nara obpamenus: 24.07.2025).

8.2. [lonoanumenvnasn numepamypa

1.

*®

[Hatposa, A. I1. IIpaktukyM no kypcy «ba3sl nanHbix». Beenenne B MS SQL Server u T-
SQL : mpaktuxkym / A. II. [llarpoBa, A. B. 3aBopotnsriii, E. A. KptokoBa. - Mockaa :
WM3parensckuit JJom HUTY «MUCuCy», 2023. - 88 c. - Tekcr : anekrponnsiif. - URL:
https://znanium.ru/catalog/product/2148222 (nara obpamenus: 24.07.2025).

Aranbios, B. I1. ba3el qanabix : yueOHuK : B 2 kaurax. Kaura 1. JIokansHbIe 6a3bl JaHHBIX
/ B.IL. AranbnoB. — Mocksa : ®OPYM : UHOPA-M, 2025. — 352 c. : un. — (Bricmee
oOpazoBanue). - ISBN 978-5-8199-0377-3. - Tekctr : osnekrponHbii. - URL:
https://znantum.ru/catalog/product/2162084 (mara obpamenus: 24.07.2025).

[Monumyk, FO. B. ba3sl ganHbIX 1 X 6e30macHocTh : yuebHoe nmocodue / F0.B. Tonumyx,
A.C. boposckuii. — Mocka : HMH®PA-M, 2024. — 210 c. — (Cpennee
npodeccuonanbHoe oOpazoBanue). - ISBN 978-5-16-016151-8. - TekcT : 37€KTpOHHBIH. -
URL: https://znanium.ru/catalog/product/2136720 (nara obpamenus: 24.07.2025).
Hlycrosa, JI. W. ba3sl nanueix : yuebnuk / JI.W. llycrosa, O.B. TapakanoB. — Mocksa :
NH®PA-M, 2024. — 304 c. + Hdomn. marepuansl [DnexkTpoHHslid pecypc]. — (Cpennee
npodeccruonanbHoe oOpazoBanue). - [SBN 978-5-16-014161-9. - TekcT : 371eKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/2149043 (nara obpamenus: 24.07.2025).
Hecrepos, C. A. ba3bl JaHHBIX : y9eOHHUK U TPakTUKyM 1uist By3oB / C. A. HectepoB. —
Mocksa : M3natensctBo IOpaiit, 2022. — 230 c. — (Bricmiee oopazoBanue). — ISBN
978-5-534-00874-6. — TexkcT : anekrponHsbl // OOpa3oBarensHas miardopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/489693 (nara obpamenus: 27.06.2022).
Crpyxxun, H. I1. ba3pl qanHbIX: TpoeKTHpOBaHKe : yueOHUK 11 By30B / H. I1.
Crpyxkus, B. B. 'onun. — Mocksa : M3narensctso Opaiit, 2022. — 477 ¢. —
(Bricmiee o6pazoBanmne). — ISBN 978-5-534-00229-4. — TekcT : 31€KTPOHHBIN //
O6pazoBarenpHas iargopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/489099
(mara obpamenus: 27.06.2022).

CraceimuH, B. M. ba3bl JaHHBIX: TEXHOJIOTHH JIOCTYyTA : y4eOHOe T0cCOOue [Tt BY30B /
B.M. Cracpimun, T. JI. Craceimmnaa. — 2-€ u31., ucup. u aom. — MockBa :
WznarensctBo FOpaiit, 2022. — 164 ¢. — (Bricuiee oOpa3oBanue). — ISBN 978-5-534-
08687-4. — Texkcr : anexktponHnsIil // O6pazoBarensHas miardopma KOpaidt [caiT]. —
URL.: https://urait.ru/bcode/492177 (nata oopamenus: 27.06.2022).

SQL For Beginners. — URL: https://datalearn.ru/kurs-po-sql

Stack Overflow Developper Survey 2024. Most Popular Technologies. Databases . —
URL: https://survey.stackoverflow.co/2024/technology#most-popular-technologies-
database

8.3. Unmepnuem-pecypcul, 6a3zvi O0AHHbIX:


https://www.urait.ru/bcode/491238
https://urait.ru/bcode/489693
https://urait.ru/bcode/489099
https://urait.ru/bcode/492177
https://datalearn.ru/kurs-po-sql
https://survey.stackoverflow.co/2024/technology#most-popular-technologies-database
https://survey.stackoverflow.co/2024/technology#most-popular-technologies-database

n/a

HaunmenoBanue

9BC ZNANIUM
000 «3HAHUYM»
http://znanium.ru/

OBbC «YHuBepcurerckas
OuOIMOTEKA OHJIANH)Y
000 «HekcMenua»
https://biblioclub.ru/

DneKTpoHHass OMOIMOTEKa
MI'MTMO MU Poccun
(pasmemaercs Ha mardopme SbC
«YHUBEpPCUTETCKass OMOIMOTEKA
onnaitny)_https://biblioclub.ru/
3BC BOOK.RU

«KnoPyc meaua»
https://www.book.ru/
O6pazoBarenpHas mwiatdopma
Opaiit

00O «2nexkTpoHHOE
n3aarenbecTBo KOpait»

https://urait.ru/

XapakTepucTHKH pecypca

Hoctyn k 6a30BOi KOJUICKIIUU U KHUTaM
n3narenabcTB-mapTHepoB (KOctumuudopwm;
U3/1aTeNbCTBO «/leno»: « IKoHOMUKa U
MEHEDKMEHT»; u3aaTenbcTBO «BJIAJIOC):
«Briciiee oopazoBanue. Mctopus»; KomIeKIus
«Pycckuil A3bIK KaK HHOCTpaHHBIN»). CoepKUT
KHHUTH, KYPHAJIbI, CTaTbU U3 PA3NIMYHBIX U3JaHUN
(6onee 53 ThIC.).

Joctyn k 6a30BO# KOJUTEKITNH, OTACTHHBIM
KOJUIEKITUSIM M31aTenbeTB «IIpocmexTy, « AcnekT
IIpecey», «Bocrounas kauray. Pecypc coaepxut
y4eOHUKH, ydeOHbIe TOCOOHs, MOHOTpaduH,
MEePUOINYECKUE U3IaHMS, CTIPABOYHUKH,
CJIOBapH, SHLUUKIIONEINHU, BUACO- U
ayauoMaTepHallbl, XyJ05KECTBEHHYIO JIUTEPaTypy
(6onee 141 Tric. HaumeHOBaHui). Takke
COAEPKUT KHUTH n3narenbcrBa «MITIMO-
Yuusepcurer» ¢ 2014 roaa o HacTosiiee BpeMs
Y TIOCTOSIHHO TTOTMOJTHSETCS.

Conepxur 6onee 3800 TOKYMEHTOB: YICOHUKH,
MOHOTpaduu, TUCCEPTALIUU.

bazoBas kotekius coaepxkut 6omee 23 ThIC.
y4eOHUKOB ¥ MOHOTpaduii mo 20 TeMaTH4ecKum
KaTEeropusiM.

B nmoamnucke noctyn Ko BceM HayYHbIM U3JIaHUSM
u yueoHukam BIIO.
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http://znanium.ru/
https://biblioclub.ru/
https://biblioclub.ru/
https://www.book.ru/
https://urait.ru/

®EJEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE YYPEKJIEHUE BBICIHIETO OBPA3OBAHUS
«MOCKOBCKHHN 'OCYIAPCTBEHHBIA MHCTUTYT
MEXJAYHAPOIHBIX OTHOLUIEHHUH (YHUBEPCHUTET)
MHUHHUCTEPCTBA HHOCTPAHHBIX JIEJI
POCCHHUCKOMN ®EJEPAIIMN»

MB. Mamnsrug

Monyas 6.2. [IpoexTHpoBaHHEe N0J1b30BaTeIbLCKUX MU POBLIX HHTEPdelcoB.
Bu3yasbHOoe nporpaMMHupoBaHHe H AaTeHTHBIE CUCTEMbI

HarMeHoBaHUe 1OMONHUTENbHON MpodeccHoHaTbHOM
IIporpaMmsl podecCUOHaNbHON MepenoAroTOBKU

AHaIn3 (I)l/lHaHCOBle AAHHbIX

®dopma 0OyueHUs
Ounasn
C RpUMeHenuem Oucmanuuouublx 06pa308£1meJleblx mexHo0zuil

Mockga — 2025



1. OobaacTh npuMeHeHus padoyeil MpPorpaMmbl

Pabouas nmporpamma moxayns «lIpoekTupoBaHue MOJIB30BATEIbCKUX LU(PPOBBIX UHTEPGHEHCOB.
BusyanbHoe nporpaMMupoBaHHUE U areHTHBIE CUCTEMBD (Jlasiee — paboyasi mporpamMma) siBJIsIeTCst
YacTbhIO JIOTIOJHUTEIbHOU MPO(eCcCHOHATEHOM TporpaMMbl PO ECCUOHATBLHON NEPENOATOTOBKH
UT-npoduns «AHanu3 (GUHAHCOBBIX JAHHBIX» W HalpaBlieHa Ha (OpMHUPOBaHUE CIETYIOLINX

KOMITIETEHIINH:

ID u dopmynupoBka | [IpomexxyTounbie 0Opa3oBaTeNbHbIE PE3yIbTAThI
[EICBOTo YPOBHS | OnbIT Ywmenus (V) 3nanus (3)
opmupoBanms IIPAKTHUYECKOU
KOMIIETEHITU JeSITCIbHOCTHU
(9801
28. Ilpumensier s3p1ku | [IpumenaTsb JlexoMII03upoBaTh 3Haer OCHOBBI
IPOrpaMMUPOBAHUsL | CPEICTBA 3az1aqy, BBIJICJIUTH | AITOPUTMHU3ALNHN:
JUTSt pelieHus | pacupeneiaEéHHon TJIaBHBIE aCIeKThl, | AEKOMIO3ULUA,
npo(eCCHOHATBHBIX | KOMaHTHOM MIPUMEHUTD HaJI4Ke BBO/IA,
3aJa4 Mol KOHTPOJIEM | paboThI HaJl | JOTMYECKHE TIpaBWJIAa | HAJTMYUE BBIBO/JIA.
Oonee ONBITHBIX | IPOrPAMMHBIM (ycnoBust M 1HMKIBI), | 3HaeT 0a30BbIe
CIEIUATTUCTOB. obOecrieueHrneM (Ha | MPOBECTH OTJIAJIKy | CTPYKTYpPBI
OCHOBE CHUCTEM | TIPOCTOM TPOTPaMMBI. | aITOpUTMa!
KOHTpPOJI BEpCU U | YMeeT  MOJKIIIOYUTH | CIIE€JOBaHUE,
HETPEPBHIBHOTO WCIIONb30BAaTh AareHTa | BETBJICHHUE, UK.
TECTUPOBAHUS) NN B  anroputme | 3Haer OCHOBHBIE
MIPOrpaMMbI dbopmaTsl JTAHHBIX:
npocroit Tekcr, CSV,
JSON, wu3o0paxeHus
(pg, png). 3Haer
OCHOBHBIE€ TPUHLIHUIIBI
paboThl M TPUMEHEHHUS
HNU arenTos B 3amadax
OusHeca
9. IIpumensier | [IpumMeHATH [IpoexTupoBars UX/UI
6a3oBble MOHATUS | UHCTPYMEHTBl U | IIOJIb30BaTEIbCKUE UHCTPYMEHTOB,
KJIACCUYECKUX U | METOJUKU udpoBbIe HEOOXOIMMBIX JUTSt
THOKMX TIOAXOJOB B | IPOEKTHOTO uHTEpPEHCHI, MPOCKTUPOBAHUS
MIPOEKTHOM yIpaBIeHUS B | ucnonw3ys UX/UI i (ppoBBIX
yIpaBJIeHUU MoJ | cocTaBe WHCTPYMEHTBHI, uHTep(delicos,
KOHTPOJIEM B COCTaBE | MPOEKTHBIX BKJTFOYAst MIPOBEICHUS
KOMaH/Ibl KOMaH/[{ ¢dbopMupoBanue HCCIIEI0BAHUI
JIN3aH-CHUCTEM, MOJIb30BaTeIeH,
co3/1aHue CO3/7IaHusl MPOTOTHUIIOB
MPOTOTHUIIOB, u peanuzanuu
aJaNTalMIo M0/ LEJIOCTHBIX  JTU3aiiH-
MOOUIIbHBIC CUCTEM
YCTpOMCTBA U
peanu3anuio
MHHOBAIIMOHHBIX
MOJX0JIOB K AU3ANHY
11U (QPOBBIX MPOJIYKTOB
2. CTpyKTypa M KpaTKoe cofep:kaHue pado4eil mporpaMmmbl




HaumenoBanue Ttem, BBl Y4eOHOW pabOTBl U KpaTKOe CoJAep KaHUe
y4e0HOro MaTepuaia

O0newM,
4acoB

HpOCKTI/IpOBaHI/Ie I10JIb30BATCIbCKHUX HHTep(beﬁCOB

Tema 1. llonsitue UX/UI-gu3aiina

Jlexyus

[Monmb3oBarenbckuit ombiT M1 UX-mu3aitH. [{udpoBbie mOIB30BaTEIBCKHEC
uarepdericel n Ul-mu3aiin. CoBmemenne UX u Ul muzaitna. IlepeBop
ctanaptHbix TepmuHoB UX/UI-au3aiina.

Tema 2. lIpogeccuss UX/UI-nu3aiinep

IIpaxmuueckoe 3anamue

3agaun UX/Ul-nu3aitnepa. IlocnenosarensHocts maroB padotsr UX/UI-
Ji3aiHepa.

Tema 3. Uncrpymentapuii UX/UI-qu3aiinepa

HpakmuquKoe 3arAmue

@Oynkiuonan Figma. CriocoObl MoydeHHsI U aHAIW3a JIMYHOTO OIBITA B
JM3aiiHe ¥ IPUMEHEHUH HHCTPYMEHTapusl.

Tema 4. UX-ucciienoBanus
Ilpakmuueckoe 3auamue
Bunwsl UX-uccnenosanuii. [Iposenenue UX-uccienoBaHui.

Tema S. UX-nnpoexktupoBanue

Ipakxmuueckoe 3anamue

[IpopaboTka crieHapueB  ucnosib3oBaHus  uHTEep(deiica. Co3maHue
CMBICIIOBBIX KapKacoB HHTEep(eiCoB.

Tema 6. UI

IIpaxmuueckoe 3anamue

Hocka Hactpoenusi. Pabota c uBeroM. Tumorpaduka. JlocTymHOCTb
(accessibility).

Tema 7. UI-kit nu nu3aiiH-cucremMa

Ilpakmuueckoe 3anamue

[Tonsitue nuzaitn-cuctembl. [lonstue Ul-kit’a. ATtomapHbiil  au3aiiH.
Cozmaunune Ul-kit’a.

Tema 8. IIporoTunupoBaHue

IIpaxmuueckoe 3anamue

Ilonstue nporotuna. IIpumenenne npororuna. TecTupoBaHue NIpOTOTUIIA.
UX-KONMpPAUTHHT.

Tema 9. WEB-unrepdeiic

HpakmuquKoe 3arAaAmue

Ocobennoctu npoextupoBanus Web -unrepdelicoB. AanTUBHBIN 1U3aiiH.
ITonxox “Mobile first”.
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Tema 10. MoOuIbHBIE IPUJIOKEHUS

IIpaxmuueckoe 3anamue

Paznuumns agantuBHOoro web-uHTepdeiica 1 MOOWUIBHOTO MPUIIOKEHUS.
Oco6eHHOCTH MTPOEKTUPOBaHUS MOOUIIBHBIX MPUIIOKEHUH. PexoMennauu
(“raiinaitaer”).

11

Tema 11. I'enepanus uaei

Jlexyus

Ilogxons! k renepanuu uueu. [IpuMeHeHne renepauuy UACH I IOMCKA
rpadUyecKuX pelIeHu.

12

ITpomexkyTouHasi arTecTanus B (popMaTe HTOTOBOI0 NMPOEKTA

BusyaiibHOE NpOorpaMMHUpPOBaHUE U AT€HTHBIE CHCTEMBI

13

\ Tema 12. BBenenue B n8n, 0CHOBbI BU3YAJIbHOI'0 IPOTrPAMMHUPOBAHMS \




Jlexyus

Kak aBTOMartu3anus MOXET MOMOYb B MOBCEIHEBHOM >XU3HU. [IpuHUIMIBI
BU3yallbHOTO mporpammupoBanus. llonstue workflow u mporeccHoro
noaxoxaa. Yro takoe n8n. Kak BeIrmsauT uatepdeiic ndn.

Ilpaxmuuyeckoe 3anamue

Yar-00T aBTOOTBeTUMK B Tenerpam 3a 1 gac.

14

Tema 13: ba3oBble CTPYKTYpbI ajiropurma (cjeloBaHue, BeTBJICHUE,
HUKJI)

Jlexyus

[TocnenoBarenbHOE BBINOJIHEHUE JIEUCTBUM. BeTBieHue: yCIOBHbIE
oneparopsl. [[ukiel: 06paboTka MHOKECTBA TaHHBIX

Ilpakmuueckoe 3ansmue

W3 crimcka 3aka30B BBIOPATh C CYMMOM, TPEBBIIMIAIOIICH 33TaHHYIO.

15

Tema 14: ¥Y3ab1 B n8n

Jlexyus

Uto Takoe y31bl U Kak oHHM paboTatoT. O030p MOMYJSAPHBIX Y3JI0B n8n.
Coznanue U HaCTpOiiKa MOJIb30BATEIbCKUX Y3II0B.

IIpaxmuueckoe 3ansamue

COop maHHBIX O Kypce BaiioT, o0paboOTKa 3THUX JaHHBIX W OTIPaBKa
yBeZioMJIeHHUs B 4aT-00T TenerpaMma.
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Tema 15: ®@opmatbl  00padoTKa JAHHBIX

Jlexyus

BBenenne B ¢opmarel gaHHbIX. PaboTa ¢ TEKCTOBBIMHM JIaHHBIMH.
Oo6paboTka cTpykrypupoBadHbIX TaHHBIX (JSON u CSV). Buzyanu3zamus u
XpaHEHUE JIaHHBIX.

Ilpaxmuuyeckoe 3anamue

[IpounTaTh JaHHBIE O HpOAaXKax M3 CSV, CTEHEPHPOBATH AMArPAMMYy H
COXpaHUTh €€ B png dann
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Tema 16: O1IHOKH U O0TJIAAKA

Jlexyus

Tunuyapie OMMOKKM W METOABl JUATHOCTUKH. Pemienue mpobiem ¢
HUHTETpaled pa3HbIX CEpBUCOB. JIyulline MpakTUKU U PEKOMEHTIAIIUH.
Illpaxmuueckoe 3ansmue

Haiitn ommbOky B pabodeM mporecce, MPHBOJANIYI0O K HEKOPPEKTHOMY
BBIBOJIY JJAHHBIX.
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Tema 17: UHuTerpanus ¢ BHEIIHMMH CEPBHCAMU.

Jlexyus

Pabora ¢ API-cepucamu. Tpurrepel u coObiTus. Mcnonb3oBaHue
BEOXYKOB.

lIpakmuueckoe 3ansamue

PeanuzoBath nosiyyeHue Tekyuux Kypco BaimtoT yepe3 API LlenTpansHoro
0anka Poccum u coxpaHeHue JaHHBIX B XIs.
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Tema 18. UU areHTsl.

Jlexyus

Konnenmus Al Agent'oB. ABromatuszanus ¢ npumeHenneM Al Agents. Al
Agents JUIs aHATUTUYECKON TTOJIEPIKKH.

Ipakxmuueckoe 3anamue

[oakmouenue API Stable Diffusion
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Tema 19: Ilppumenenue n8n Ha NpaKkTHKe

Jlexyus

IIpunoxxenue s €XKEAHEBHOIO MOHMTOPUHIA UM arperupoBaHUS
HOBOCTHBIX CTaTEH, BJIUSIOIIMX HA KyPChl aKIIUH ONPEIEICHHON KOMIIAHUH.




IIpakmuueckoe 3anamue

Co3nanue aBTOMAaTU3UPOBAHHOTO HWHCTPYMEHTa JUIi MOHMTOPHUHTIA

OHMPKEBBIX KOTUPOBOK U YBEJOMJICHHSI HHBECTOPOB BMECTE C HOBOCTSIMHU U3

3a7aHus 8.
21 ITpomeskyTOUYHAsA aTTecTAlMs B ()OPMATE HTOTOBOI0 MPOCKTA 2

3. Y4eOHO-TeMaTHYeCKUIl IUIaH padoyeil MPOrpaMmMbl
Ounas popma obyuenus
KomnnuectBo yacos
HaumMeHoBaHUe pa3/iesioB U
TeM AyYJIUTOPHBIX CamocTosTenbHOM padoThI
Bcero, | IlpakTuuyeckue Bcero, | IlpakTuueckue
4acoB 3aHATHSA 4acoB 3aHATHSA
[IpoexTupoBaHue MOJIL30BATEILCKUX UHTEPPEICOB
Tema 1. Tlonstue UX/UI-
nu3aiHa 2 0 0 0
Tema 2. Tlpodeccus UX/UI-
Ji3aiHep 2 2 0,5 0,5
Tema 3. WnHcTpymeHTapuit
UX/UI-nu3aitnepa 2 2 0,5 0,5
Tema 4. UX-uccnenoBanus 2 2 0,5 0,5
Tema 5. UX-IpOEKTUPOBAHUE 2 2 0,5 0,5
Tema 6. Ul 2 2 0,5 0,5
Tema 7. Ul-kit u nuzaiiH-
CHCTEMa 0,5 0,5
Tema 8. IlporoTunupoBanue 1 1
Tema 9. WEB-unrepdeiic 2 1 1
Tema 10. MoOunbHbIE
TIPUITOKEHUSI 2 1
Tema 11. I'enepanus uneit 0 0 0
Ilpomesxcymounasa
ammecmayust 2
BusyansHoe nmporpaMMHUpOBaHHE U ar€HTHBIE CUCTEMBI

Tema 12. Beenenue B ndn,
OCHOBBI BU3yaJIbHOT'O 2 1 1 1
IPOrpaMMUPOBAHUS
Tema 13: ba3zoBble CTPYKTYpBI
aNropuT™Ma (cnenoBanue, 2 1 1 1
BETBJICHUE, ITHKJI).
Tema 14. Y31b1 B n8n. 2 1 1 1
Tema 15. @Dopmatsl U ) 1 1 1
00paboTKa TAHHBIX.
Tema 16. Ommbku 1 OTIAAKA. 2 1 1 1




Tema 17. Wuterpanus c¢ ) 1 1 1
BHEIIHUMH CEPBHUCAMH.
Tema 18. I areHThI. 2 1 1 1

Tema 19. IIpumenenue n8n Ha 5 3 ) ’
MPAKTHKE

Utoro 44 30 12 12

[IpomexxyTouHas arrecTanus 2

Hroro 60
4. KoHTpoJIb 1 o11eHKA pe3y/IbTATOB OCBOCHUS padoueil mporpaMMbl

OOpa3oBateibHass OpraHu3alys BBICIICT0 00pa30BaHMs, pealM3ylomas padodyro Mporpammy,
oOecIieunBaeT OpPraHU3alMI0 M IPOBEJACHHE IPOMEKYTOYHOI'O KOHTPOJS IO JEMOHCTpaIluu
00yJarmMMuCcs 00pa3oBaTEIbHBIX PE3yIbTATOB.

Texymuii KOHTPOJb MPOBOAUTCS TMPENOJABaTelIeM Ha OCHOBE OILICHMBAHUS PE3YJIbTaTOB
NPAaKTUYECKUX pabOT M CaMOCTOATEIbHON paboThl oOyuatommxcs. [IpoMeXyTOUHbIH KOHTPOJIb
IpOBOANTCS B (OpPME BBINOIHEHUS NMPAKTUYECKUX 3agaHuil. DOpMBI M METOIBI TEKYIIEro M
IPOMEXYTOYHOTO KOHTPOJISl, KPUTEPHH OIICHUBAHUS TOBOJSTCS A0 CBEICHHS OOy4aroUIUXcs B
Hayasne oOyueHus. {7 mpOMEKyTOUHOTO KOHTPOJIS CO3AAl0TCs (POHABI OLIEHOYHBIX CPEICTB
(®OC). ®OC BrmoUaT B cedsl MEIAroruueckue KOHTPOJIbHO-U3MEPUTENIbHBIE MaTepHUAaIbL,
npefHa3HaYeHHBIE U1 ONPENCTICHNUS COOTBETCTBHS (MM HECOOTBETCTBUS) MHIMBHIYaTbHBIX
00pa3zoBaTeNbHBIX JOCTIKEHUH 3aIJIaHUPOBAHHBIM 00pa30BaTEIbHBIM PEe3yJIbTaTaM.

1. IIpuMepbl OLIEHOYHBIX CPEICTB
1. IlpumepHvle npaxmuueckue 3a0aHus

1. Co3znaiiTe HHTEPaKTUBHBIM IPOTOTHUI U3 NIPEIOCTABICHHBIX MakeToB. Jl06aBbTe
BO3MO>KHOCTb CKPOJIJIMHIa BHYTPU CTPAHMUIL

2. Cpnenaiite wireframe'sl (kapkachkl) web-Bepcuu maaThOpPMBI IIKOJIBI, U3 TTOJTYYSHHBIX
wireframe'oB (kapkacoB) co3naiite wireflow (IOTOKOBYIO AMAarpaMmy).

3. TloBtopure snemeHT nHTepdeiica mokaszaHHbIN Ha KapTuHKe B Figma. Mcnone3ys
autolayouts u constraints, ciejaiTe 3TOT 2JIEMEHT "pe3UHOBBIM" (4TOOBI TTPHU
paCUIMPEHUH U CY)KEHUHU KapTOYKU KOHTEHT aJalTUPOBaJl 0] TMHAMUYECKOE
HM3MEHCHHE)

4. Jlo6aBbTe B ¢haiin nayieTky (majauTpy B BHJE KBAAPATOB C IIBETaMH ) sl HHTepdeiica,
MOJMUIINTE BCE I[BETA B COOTBETCTBHH C UX Ha3HAYCHHEM U HATTUIINTE PSIIOM C KaXKIbIM
ero hex-3nauenus, caenaite BETOBBIC PACTSHKKH JUIS IBETOB

5. JloGaBbTe B (haiin mipuTOBbBIE MAPHI U cAeTaiTe “Tabnuily”’, Kak B MpuMepe (Bapraluuu
mpru(TOB MOTYT OTIUYATHCSA OT TOTO, YTO B TAOIHUIIE)

6. Ilpumymaiite TemMy A5 cepBHCa WK BRIOEpUTE U3 MpeIoKeHHBIX. [Ipuymaiite
HECKOJIbKO TEKCTOBBIX acCOIMAINIl C CEPBUCOM.

7. PasbeliTe 0TOOpaXEHHBIN HIDKE HHTEp(elic Ha KOMITOHEHTHI, COOTFOIas IpaByIa
aToMapHOro Au3aiiHa

8. Co3szmarh napcep HOBOCTEH, KOTOPBII M3BJIEKAET 3ar0JIOBKH MOCIEAHUX JECITH HOBOCTEH
C caiiTa ¢ HOBOCTeH u myOmuKyeT ux B kaHajie Telegram.

9. Co3parp mpolecc, KOTOpbId IPUHUMAET MMsI MIOJIB30BATENs U TEKYIIYIO ATy, a 3aTeM
BBIBOJUT TPHUBETCTBEHHOE coolOmieHne Buma: "3mpaBctByite, {Wmsllonb3oBatens},
ceromus {/lara}". JloGaBb MpOBEPKY: €CIIM CETOIHAIIHSIS 1aTa — BOCKPECEHBE, IOMUCATh
IIOKEJTaHUE XOPOIIETO OTAbIXA.



10. Cnoxnpiii  kanbkyssitop HJIC: Co3gare pabouuii mporiecc, MPUHUMAIOIMIHMKA CTpaHy
MIPOKMBAHUS MOJIb30BATEN U LIEHY TOBapa, 3aT€M OIpPEAEISIOIINI COOTBETCTBYIOLLYIO
ctaBky HJIC ¥ BBIYHMCIAIONIMI HTOTOBYIO CTOMMOCTH TOBapa C YYETOM MECTHOTO
HAJIOr000JI0KEHUSI.

11. Co3nmate mporecc, KOTOPBIM BeIOMpaeT (ailyibl n300pakeHUe U3 IMaNKd, CKUMACT UX H
pa3MeniaeT B HOBOM Narlke.

12. Co3mate mpoIecc, KOTOPBIA NMPUHHUMAET CITMCOK JIFoAeH ¢ email B csv, dopmupyer
MIPUBECTBEHHOE MUCHMO U OTIPABIISET 1O MOYTE.

13. Co3pmaiiTe pouecc, KOTOPBIN AETaeT 3apoc K HecyuecTBytomeMmy API, 3atem HacTpoiiTh
00paboTky omuOOK W yOemuTcsi, 4YTO NpU OMIMOKE MPUXOAUT YyBEAOMJICHHE Ha
3JIEKTPOHHYIO TOUTY.

14. Co3maiite mporiecc, KOTOpbIH moiydaeT naHHeie o morone u3 API u mpeoGpasyer ux,
YTOOBI OTIMPABUTH YBEIOMIIEHHE O TEKYIIHUX YCJIOBUSIX MOrojabl B TenmerpaM, UCIOIb3ys
(hopmMaTHUpOBAHHBINA TEKCT

15. Hactpouth BeOXYK, KOTOpPBIH MOJIy4aeT JaHHBIE OT (OpMbI OOpaTHOMN CBS3M Ha Ballem
caiite u 100aBJsieT UX B 0a3y JaHHBIX.

16. Co3naTh areHTa Jiyisi reHepall MapKETUHTOBBIX CIIOTaHOB

17. Co3nath arenra Ajisi aHaIKu3a MOTPEOUTENHCKOTO CIpoca

18. Co3matp areHTa AJisi IepCOHATM3UPOBAHHON KOMMYHHKAIIUU C KIIMEHTaMU

19. Co3nath areHTa Jiyisi IPOrHO3UPOBAHUS MPOAAXK U TUIAHUPOBAHHUS 3a11aCOB

2. npumephbvie 3a0aHus OJisl UMO2080U ammecmayuy

NuauBuayanpHOe 3aaHue BBIMONHSIETCS Ha tuiatgopme n8n . [IporpaMMHBI KO HEOOXOIUMO
0(pOpMHUTH HUCXOs u3 [ (10%{011170'¢ TpeOOBaHUIA:
1. KoMmMeHTapuu u CTpYKTypa KoJa:
e OcHOBHOI1 pabounii mporecc n8n J0KEH COMPOBOKIATHCI KOMMEHTAPUSIMH K KITFOUEBBIM
iaram | ysJam.
e Cruenyer omucaTth CMBICI W MpelHAa3HAYEHHE KaXKJIOTO BaXXHOTO 3JIEMEHTa Ipoliecca
(y371B1, QUIBTPBL, IEPEMEHHBIE).
2. IIpouecc pomxkeH:
o PemaTh KOHKPETHYIO IPAKTUYECKYIO 3a7]a4y, COOTBETCTBYIOIIYIO TEMAaTHKE Kypca.
e  DBbITh 3aKOHYEHHBIM U PabOTOCTIOCOOHBIM.
e Bxirouars kKak MUHMMYM 5 pa3iMyHBIX Y3JI0B h&n.
e JlemoHcTpupOBaTh HCHOJB30BaHUE YCIOBHBIX BerBeil (if-then-else), nmxmoB wmm
(buIbTpaluU JaHHBIX.
e BsauMmonelicTBOBaTh ¢ BHEITHUMH UCTOYHHKAMH JaHHBIX (API, daiinbl, 6a3bl TaHHBIX).
3. XpaHeHHe TaHHBIX:
o TabnuyHble AaHHBIE TOJKHBI XPAHUTHCA B YIO0OHOU CTpYKType (Hampumep, 0aza JaHHBIX
SQLite).
4. IlpencraBnenue JaHHBIX:
o Cucrema J0KHA UMETh BOBMOKHOCTh MPECTABIATH PE3YIbTAThl BHITOJIHEHHUS TIpoIecca
B ynobountaemsiii popmar (Excel, PDF).
5. TectupoBanue:
e Heobxomumo  pa3paboraTh  CcTpaTerMi0  TECTUPOBaHUSA  (Hampumep, IpoBepKa
KOPPEKTHOCTH HKCIOPTA, MPOBEPKa 100aBICHUS U YAAJICHUS 3alTUCEH ).
e TecThl IOMKHBI JEMOHCTPUPOBATH PAOOTOCIIOCOOHOCTh BCEX KITIOYECBBIX (DYHKITUI
mporecca.
[Ipumeps! 3ananuii:
1. ABromaruzauus coopa naHHbix u3 CSV-daitnon
2. T'enepanusi OTYETOB IO UTOTAM MeECsAIIA



ABTOMaTH3alMs OTHPABKU MHIAUBUAYAJIbHBIX MPEIOKEHUI TOKYIIATEIISIM
Cosganne qu3aiiHa o0baBIEHAN ¢ moMolsio U

ABTOMaTH4YecKas Kiaccu(puKanus oOpamieHuii B CIIyK0y MOAIEPKKU
ABTOMaTH3alMs PACCHUIKH HOBOCTEH

ABTOMaTH3aIMs TeHepai HHGOPMAIIMOHHBIX OIOJIICTEHEH

NownhkWw

5. O0pa3ubl y4eOHO-MeTOAMYECKIMX MATEePHUAJIOB 1JI51 00yYAIOIIUXCH M MpenoaaBarteJiei

5.1. Ilpumepnwiii cnucok 60npocos 0Jisk CamoCmosamenbHol OYeHKU Kauecmeda 0C80eHUst MO0V

1. UYro Takoe co3maHue MOJIb30BaTEILCKUX HHTEPPEICOB U CO3]aHNE TTOTH30BATEIECKOTO
onbita (UI/UX-mu3aiin)

2. B uewm nens nporotunupoBanus uHTepdeiica? OO0CHyiTe BaXKHOCTb 3TOT0 3Tana

3. IlpuBenute npumepsl NpaBui, KOTOpble HaNOOJIee BaXKHO IPUMEHSATD IIPU
MIPOCKTUPOBAHUHU UHTEP(PEICOB.

4. BpiOepute BapuaHThl HHTEpdeElica U3 MPEICTaBICHHBIX, B KOTOPHIX HapyIIAIOTCS

npaBuia Ju3aifHa MO0JIb30BATENbCKUX HHTEP(EHCcOB

Vkaxure, Kakue MOHATHS UCIOJIb3YIOTCS B AaTOMAPHOM JIU3aliHE?

Kakoii Tun anantuBHOCTH HHTEepdeiica oToOpaxkeH B peacTaBieHHOM (aiine GIF

B pemennn kakux 3agau npuHumaet yuactue UX/Ul-nuzaiinep?

Uem otnnuaercs dpeitmBopk CIM ot ¢peiimBopka UserFlow?

9. Kaxk mpoBoautcs Usability-rectupoBanue?

10. Yto Takoe n8n?

11. Kakue npeumMy1iecTBa JaeT aBTOMaTU3aIMs IpOIeccOB?

12. Yto Takoe BU3yaIbHOE TPOTPaMMHUPOBAHUE?

13. Kakue ocHOBHBIE KOMIIOHEHTHI paboyero npouecca B n8n?

14. KakoBbl OCHOBHBIE Y3JIbl, HCIIOJIb3yeMble B n8n? IIpuBenure npumepsl.

15. Kak moxxno uaTerpupoBath n8n ¢ Google Sheets?

16. Uro Takoe BeOXYKH M KaK OHHM UCHOJIb3YIOTCS B n8n?

17. Kak M0o>xHO 00pabaThiBaTh TaHHBIE MEX/ITy y3JIamMu B n8n?

18. Kak usBieus mangbie n3 API B n&n?

19. Kak MoxxHO 00paboTaTh OIMOKHU B IPOIECCE aBTOMATH3AIUU?

20. Yro Takoe Tpurrep B n8n u Kak oH padoraer?

21. Kak MOXHO c0o34aTh CIIUCOK CEPBUCOB JIJI1 ABTOMATH3aLIMK?

22. Kak MO>XHO BU3YyalIM3UpOBaTh pabounii mpouecc n8n?

PN

5.2. Buowl camocmosimenvHou 6neayoumopHou pabomsl ciyuamenei:
e TOBTOpPEHHE JICKIIMOHHOTO MaTepuala U MaTepuana yueOHUKOB;
e TIOJArOTOBKA K MPAKTUYECKUM 3aHATUAM, TEKYIIEMY TECT- KOHTPOJIIO.

5.3. Kpumepuu oyenusanus komnemenyutl (pe3yivmamos)

PGSYJ'IBTaTBI OCBOCHHUA AUCHUILIMHBI OLUCHUBAIOTCA ITYTEM BBIABJICHHUSA YPOBHA 3HaHI/II\/'I,
YMeHI/Iﬁ M HAaBBIKOB 4Y€PE3 PCAIN3aAIUI0 TCKYIICTO, IIPOMECKYTOUYHOI'O U UTOTOBOI'O KOHTPOJIA.

B oponecce MH3YUYCHUA AWCHUIIMHBI BBIIIOJIHAIOTCA ITPOMEKYTOYHBIC KOHTPOJIbHBIC
3aJaHUA. PC3YJ'II)TaTI>I BBIIIOJIHEHUSA 3THUX SaI[aHI/Iﬁ ABIAKOTCA OCHOBAHUEM [JId BBICTABJICHHUA
OICHOK TCKYIICTO KOHTPOJIA. Brmmonnenue Bcex SaﬂaHI/Iﬁ SBJIAETCA 00s3aTEIbHBIM JJIs1 BCEX
cnymaTeneﬁ. CJIYLHaTeJII/I, HE BBINIOJIHUBIIKE B IIOJIHOM 00bEME BCe 3adaHusl, HC JOIIYCKAOTCA K
HUTOTOBOMY KOHTPOJIIO. TGKYHII/Iﬁ KOHTPOJIb OCYHICCTBIIACTCA IMTYTEM OLUCHKH YCTHBIX OTBETOB Ha



3aHSATUSX, TUCBMEHHBIX PAa0OT, BBHIIOJIHSAEMBIX B ayJAUTOPUU U B PE3yJIbTaTe CaMOCTOSITEIbHOMN
IOJArOTOBKH, B TOM YMCJIE IIPOEKTHBIX 3aJaHUN, a TAKXKE AJIEKTPOHHOI'O TECTUPOBAHHUS

JIJist UTOrOBOTO KOHTPOJISI YCBOSHUS Kypca YUeOHBIM IUIAHOM IPEIyCMOTPEHO UTOTOBOE
TECTUPOBAHUE.

5.4. Onucanue wkanvl oyeHUBaHUs

1. Ilpu oneHHMBaHWM 3HAHMU CIymaTeae MpU TPOBEpPKE MUCHMEHHBIX padoT,
NUCBMEHHOTO pa30opa KEWCOB W TNHCHMEHHBIX JOMAIIHUX 3aJaHUd  OICHKa
BBICTAaBISIETCSl 10 KakJoMy Bompocy. MroroBas omeHka 3a paboTy sBIsieTCS
cpeaHeapru(MeTHUECKOM OIIEHKOH 110 BCEM BKIIOUEHHBIM B pabOTy BOIIPOCaM.

e Oyenxa omauuno (90 — 100 %) BbICTaBIIAETCS 3a NOJHBIH, YETKO CTPYKTYpPUPOBAHHBIH,
JTAaKOHWYHBIH OTBET, COAEPKAIIMi KOPPEKTHO HCIOIb30BAaHHYIO TEPMHUHOJIOTHIO,
I'PaMOTHO M3JI0KEHHBIH YKOHOMHUYECKUM SI3BIKOM.

e Oyenxka xopowo (75 - 89 %) BbICTaBISETCS 3a HEMOJHBIA WJIH CIUIIKOM
MHOTOCJIOBHBIH OTBET, COJEPKAIINK H3JIUIIHIOI MHPOPMAINIO, HE OTHOCAIIYIOCS K
BOIPOCY; 3a OTBET, CoOJEepXalluil OIMOKy, HE HOCALIYI0 NPUHLUIHAIBLHOIO
XapakTepa; COAep)Kalluid KOPPEKTHO HCIIOJIb30BAaHHYIO TEPMHUHOJIOTHIO, TPAaMOTHO
M3JI0’KEHHBIH YKOHOMHUYECKHM SI3BIKOM.

e Oyenxa yoosnemsopumenvro (60 - 74 %) BbICTaBISETCS 32 HEMOJHBINA WIN CIUILKOM
MHOT'OCJIOBHBI OTBET, COJAEPKAIU M3IUIIHION HH(OPMAINIO, HE OTHOCSIIYIOCS K
BOIIPOCY; € HETOYHO MCIOJIb30BAHHON TEPMHUHOJIOTMEN, HApYyIIEHUEM JIOTMKH
U3JI0KEHHUS.

e QOyenxa neyoosnemeopumenvHo (00 60 %) BBICTABIIAETCS 32 HEMPABHWIBLHBIN OTBET,
IPOIEMOHCTPUPOBABIINIA OTCYTCTBUE 3HAHUH 110 pAaCCMaTPUBAEMOMY BOIIPOCY.

2. IIpu orleHUBaHUU BBIMOJHEHHBIX CIYIIATEISAMHU NPAKMULECKUX 3A0AHUIL:

e Oyenxka omauyno (90 — 100 %) BeICTABIsETCSA, €ciu paboTa BBINOIHEHA
CaMOCTOSITENILHO 0 YTBEPXKAECHHOH Mpolienype, CTPyKTypa paboThl COOTBETCTBYET
MOJIyYCHHOMY 3a/IaHHI0, BBIBOABI TPAaMOTHO C(HOPMYIHPOBaHBI, OOOCHOBAHBI U
COOTBETCTBYIOT HCXOJIHOM MH(POPMAITUH, CIYIIATENb MPABUIBHO U apTyMEHTHPOBAHO
OTBETUJI Ha BCE BOIIPOCHI MPH 3aIIUTE PAOOTHI

e QOuyenxa xopowo (75 - 89 %) BBICTaBISIETCS, €CITU padOTa BHIIMOJIHEHA CAMOCTOATEIHHO
0 YTBEPXKACHHON TpOIEAype, CTPYKTypa pabOTHl COOTBETCTBYET IOITYYCHHOMY
3aJJaHUI0, HO HE BCE BBIBOJBI COOTBETCTBYIOT MCXOAHON HMH(OpMAaLUU, HECKOJIBKO
HapyIICHa JIOTUKA U3JI0KEHHS MaTepuana, pu 3TOM CIIyIIaTelb IPAaBUIbHO OTBETHII
Ha BCE BOIIPOCHI MMPH 3aIUTe PaOOTHI WIIK UCIIPABHIII CBOM OTBETHI TPH YTOUHEHUH.

e Oyenxa yoosremseopumenvuo (60 - 74 %) BBICTaBISIETCSI, €CIM padoTa BBIMOJTHEHA
CaMOCTOSITENILHO, HO C HapYIICHUEM YTBEP:KIEHHOU MPOLEeAYPhl, CTPYKTYpa pabOThI
HE TIOJIHOCTHIO COOTBETCTBYET TMOJYYECHHOMY 3aJaHHI0, HE BCE BBIBOJBI
COOTBETCTBYIOT MCXOJHON WH(MOpMAIMU, HapyIIeHa JIOTUKA M3JI0KCHUS MaTepHala,
CIIyHIaTe’ab HE CMOT IPABHIIBHO OTBETUTH Ha BOMIPOCHI MPH 3aIIUTE PAOOTHI

e QOyenxa nHeyoosnemgopumenvHo (0o 60 %) BeICTaBIsETCS, ey paboTa BBITIOJTHEHA HE
CaMOCTOSITENIFHO, CTPYKTypa pabOThl HE COOTBETCTBYET IOJYYEHHOMY 3aJaHUIO,
BBIBOJIbI HE OOOCHOBAHBI, HapyIllIeHa JIOTHKAa H3JI0XKEHHs MaTepuana, B paboTe
JIOTYIICHBI OMIMOKH, CIIyIIaTelh HE CMOT MPABWIHLHO OTBETHTHh HA BOIPOCHI MPHU
3anuTe paboTHI.

3. Ilpu DpoBeNeHUN KOMHNbIOMEPHO20 MeCMm-KOHmMpO/is 3HAaHUU CIylaTeleldl KOMIIBIOTEpHas
IIporpamMMa OLIEHUBAeT pe3yJbTaT OTBETOB CIIyIIaTeNell Ha MpeUlo’KeHHbIe Bompockl. Ecimm
CJIyLIaTeb OTBETHUII IPAaBUIIBHO Ha!



e 90% u Oozee - OLIEHKA «OTIHYHOY

e 75—89% - oLeHKa «XOpPOIIO»

e 60— 74% - onieHKa «yAOBIETBOPUTEIILHO

e MmeHee 60% - OIeHKa «HEYIOBIECTBOPUTEIBHOY»

4. ITpu IpOBEICHUH 0€108bIX Uep UITH NPOEKMHO20 3a0anus padoTa ciIylaTeneil olleHuBaeTcs Ha:
e omauuno (90 — 100 %), ecnn B OTYETE JIOTMYHO M YETKO M3JI0KEHA apryMEHTaIus 110
KQKIOMY IIary MPUHATUS PEUICHUH, OTYeT MH(POPMATHBEH, XOPOUIO CTPYKTYpHPOBAH;
COOJIIOJIEHBI CPOKH U X COTJIACOBAHUS C MpenojaBaresieM; padora rpaMoTHO oopmiieHa
(rpadmkm, cxembl, TAONHUIIBI), MaTEPHUAJBI TIPEACTABICHBI B ICYaTHOM BUJIC; TPE3CHTAIIHS
OTYeTa HATJISIHO IpeJCcTaBlieHa (HaJndie KOMIBIOTEPHOW BEpPCUH, JKemaTenbHo B Power

Point).

e xopowo (75 - 89 %), ecnu B OTYETE JIOTUMHO M YETKO HM3JIOKEHA apryMEHTalus IO
KQKIOMY IIary MPUHATUS PEUIeHUH, 0T4eT MH(POPMATHBEH, XOPOUIO CTPYKTypHPOBAH;
COOJIIOJICHBI CPOKH MTPUHATHUS PEIICHUN U UX COTJIACOBAHUS C BEIYIIMM IPEroiaBaTeseM,
HO ©€CTh 3aMeyaHWe He NPUHLIUIHAIBHOTO XapakTepa, KOTOpbhle CIyIIaTeNb
CaMOCTOSTENILHO HCIIPABIISET IPH yTOYHEHUH.

e yoosremeopumenvho (60 - 74 %), eciu B OTUETE HE BCErJa JIOTUYHO U YETKO M3JI0KEHa
apryMEeHTalus 10 KaKAOMY IIary MPHHSTHS PEIISHHH, OTYET IJIOXO0 CTPYKTYpHUpPOBaH,
HapyIIAIACh CPOKU MPUHATHUS PELUICHUI U UX COTJIACOBAHMS C ITPETIOJaBATEIIEM.

o HeyoosnemeopumenvHo (0o 60%) BbICTaBIgeTCS, €cau paboTa MIOX0 OQopMIeHa
(mpencTaBneHsl He Bce rpaduKH, CXeMbl, TAOIUIIbI), MATEPHAIbl YACTUYHO MPEICTABICHBI
B PYKOIIMCHOM BUJIE; HE TMIOATOTOBJICHA MTPE3CHTAIUS O0TYeTa (HET KOMIIBIOTEPHON BEPCUHU
WM HarJISTHBIX MaTepUaiOB) MITH €CJIM OTYET HE MPEACTaBIICH.

6. Ka)]ponoe o0ecneuyeHue 06pa30BaTeJ’leOF0 nmpouecca

Ne | ®UO, omKHOCTD Tembl 3aHATHI
1. | KoznoB A.A., Crapmmii pazpadotuuk IBS, 7 net ombita B
UX/UI/Product-gu3aiine, npenogasarens MI'TY um. H.O.

baymana mucturinHb "BeO - pa3paboTka”
2. | beno6oponos 10.B., renepansublil qupekrop AO "Enyueitn", | Jlekyuu u npakmuueckue
JupekTop 1o mudposomy passuuto B AHO IO "MUPIO". | sansamus no memam 12-19

Jlexyuu u npaxmuyeckue
3anamus no memam 1-11

7. MarepuajbHO-TeXHHYeCKOe o0ecriedeHue peajm3anuu padoyeil mporpaMmmbl

Crniucok yuebHo-1a00paTOPHOro 000pyAOBaHMUSL.

KomnreioTepHslii  kiacc, 0OOpyJOBaHHBIM KOMIBIOTEPHOW TEXHMKOW B KOJIMYECTBE
ONTUMAJILHO JJOCTATOYHOM JUIs paOOThl B IpyIIe, U JONOJHUTEIBHO IpenojaBaTenbckuil. Bee
KOMITBIOTEPBl JOJDKHBI ObITh oOecrieueHsl jgoctynoM B HWutepHer. Knacc gomkeH ObITh
000pyZI0BaH MYJIbTUMEINHHBIM IIPOEKTOPOM.

Criennann3upoBaHHbIE JIEKIIMOHHBIE ayJIUTOPUHU, O00OpPYAOBaHBl BUICONPOEKIIMOHHBIM
o0OpyJOBaHMEM JJsl MpE3eHTAlMil M CpeACTBaMH 3BYKOBOCIIPOM3BEICHMS, U SKpPAHOM.
[Momemienust 1yl IPOBEACHUS NMPAKTUYECKUX 3aHATUHA, 000pyJOBaHHBIE yuyeOHOW MeOenbio U
KOMIIBIOTEPAMHU CO CIELMATU3UPOBAHHBIM KOMITJIEKCOM O(UCHOTO IPOrPaMMHOT0 00ECICUECHHUS.

Metoauka 3aHATHI NperycMaTpUBAECT UCIOJIb30BAHUE SJIEKTPOHHBIX M3/IaHUH (UTeHHe
JEKIMHA C MCIOJB30BAaHUEM CIalI-TPE3eHTALUH, SIEKTPOHHOTO Kypca JIEKUUH, rpaduuecKux
00BEKTOB, BUJIEO- ay/IMO- MaTEPHUAJIOB, IIPE/ICTABIEHHBIX MpenoiaBaTesneM u uepe3 HTepHer.

Taxoke ucronp3yercs cnenualn3upoBaHHas IporpaMma KOMIIBIOTEPHOTO TECT-KOHTPOJIA,
KoTOpass Oasupyercs Ha BOIpPOCAax, IMOATOTOBJICHHBIX MpernojaaBaTeneM. I[Iporpammsl TecT-
KOHTPOJISI MCHOJIB3YIOTCS JUISl TEKYLIEro KOHTPOJISI 3HAHMM CIIyIIaTeled M B Ka4eCTBE IIEPBOTO
JTarna Ipyu IpUeMe 3a4eTa.
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B3aumopeiictBue ¢ oOydyarolmMMUCS OCYLIECTBISIETCS HE TOJBKO B ayJIUTOPUHU, HO H

MOCPEACTBOM 3JIEKTPOHHOM MOYTHI, MPOrpaMMbl Uil BHIACO-KOHGepeHnuid Dion W HHBIX
BHJICOTIATHOPM.

WuTepaktuBHble (OpMBI MPOBEACHUS 3aHATUN: MPAKTUKA KOMIIBIOTEPHOM MOJTrOTOBKHU

JICKIMOHHOT'O MaTcpHrajia, p33pa6OTaHH M UCIIOJIB3YIOTCS 3JICKTPOHHBIC IIPE3CHTALUU.

HNudopmannonHoe odecnevyenne peajusanum padodeid nporpaMmbl

OcHognas tumepamypa

. Kynep A., Hoccen K., Kponun /I., Peitman P. Untepdeiic. OCHOBBI IPOEKTUPOBAHUS
B3aumoseiicteus / Kymep A., Hoccen K., Kponun /I., Peiitman P. — Canxkr-IletepOypr :
Iurep, 2022. — 720 c. — ISBN 978-5-496-01718-3.

. Wrren U. UckycctBo 1iBeta / Itren 1. — Mocksa : M3parens Amutpuii Aponos, 2021.
— 96 ¢c. — ISBN 978-5-94056-050-0.

. WUrren U. UckycctBo dopmbl. Moit ¢opkypc B bayxayze. U3nanue 9 / Utren U. —
Mockga : U3narens Jmutpuit Aponos, 2021. — 136 ¢c. — ISBN 978-5-94056-046-3.
Kpyr C. He 3acraBnsiite Mmens nymats. / Kpyr C. — Mocksa : Okemo, 2021. — 256 ¢. —
ISBN 978-5-699-91492-0

. Wnbs bupman. Ilonb3oBatensckuii uHTEepdeiic. DnekTpoHHbIH yueOHHK / Bropo
I'op6ynoBa URL: https://bureau.ru/projects/book-ui/

. Nielsen Norman Group / Nielsen Norman Group URL: https://www.nngroup.com/
OcHoBBI IporpaMMupoBanus : yueOHuk u npaktukym / FO. H. Hunoga, C. b. 3enenuna, E.
B. Jle6enesa [u np.] ; mox pen. H. B. MakapoBoii. — Mocksa : KanoPyc, 2023. — 452 c.
— ISBN 978-5-406-11053-9.

. I'munenxo, U. I'. TexHonoruu u MeTo 6l IpOrpaMMHUPOBAHUS: YueOHOE mocodue s
By30B / U. I'. 'annenko, ®@. @. [1asnos, M. 0. ®egopos. — 2-¢ uzj., mepepad. u qom. —
Mockga : M3narensctBo FOpaiit, 2024

8.2. Jlononnumenvuas iumepamypa

1. Odunmanbhas nokymenrtamus n8n. IlogpoOHOe pyKOBOACTBO IO AIKCIUTyaTalldd U
Hactpoiike iargopmbl n8n. — URL: https://docs.n8n.io/https://docs.n8n.io/.

2. Tyler Reed. Kypc mo n8n mns nHaumnaromumx (n8n-full-beginner-course). — URL:
https://github.com/tylerprogramming/n8n-full-beginner-course

3. N8N Academy. MHTepakTHBHBIE KypChl M 3aHATHS OT co3xarenedr n8n. — URL:
https://academy.n8n.io/

Al Sweigart. "ABTOoMarTu3anus pyTUHHI ¢ momoIisio Python" (Automate the Boring Stuff with
Python) — URL: https://automatetheboringstuff.com/

Humepnem-pecypcul, 6a3vl OaGHHbIX:

HaumenoBanue XapakTepucTHKH pecypca

ObC ZNANIUM Joctyn k 0a30B0# KOJUIEKIIUM U KHUTaM
000 «3HAHUYM» uznatenscTB-naptHepoB (FOctunmudopm;
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http://znanium.ru/

ObC «YHuBepcuTeTCKast
OMOIMOTEKA OHITAHY
000 «HexcMenua»
https://biblioclub.ru/

DneKTpoHHast OMOIMOTEKa
MI'MTMO MU Poccun
(pa3memaercs Ha maardopme SbC
«YHuBepcuTeTcKas Onbnmorexa
oHJIaifH»)_https://biblioclub.ru/
3BC BOOK.RU

«KnoPyc meamnay
https://www.book.ru/
ObpazoBarenbHas maTgopma
Opaiit

00O «2nexrpoHHOE
nznarenscTBo FOpaii»

https://urait.ru/

M3/1aTenbCTBO «/leno»: «IkoHOMUKa U
MEHEKMEHTY; n31aTeiabcTBO «BJIAJJOCH:
«Bpicmiee oOpazoBanue. Mcropusy»; KoymeKuus
«Pycckuii s3bIK KaK HHOCTPaHHBIN»). ConepKuT
KHUTH, )KYPHAJIbl, CTaTbU U3 PA3JIMYHbIX U3JaHUI
(6omee 53 THIC.).

Joctyn k 6a30B0i1 KOJUIEKIINH, OTAEIHHBIM
KOJUIEKIUSIM n3aaTenseTB «IIpocnexkTy, « AcnekT
[Ipeccy», «Bocrounast kaura». Pecypc comepxut
y4eOHUKH, Yu4eOHbIC TTOCOOUSI, MOHOTpaduH,
MEePUOINYECKUE U3/IaHMS, CTIPABOYHUKH,
CJIOBapH, SHUUKIIONEINH, BUIEO- U
ayMoMaTepHuallbl, XyJ0)KECTBEHHYIO JIUTEPATYPY
(6omee 141 Teic. HaumeHoBaHuif). Takxke
COJIEPKUT KHUTH u3narenscTBa «MI'TMMO-
Yuusepcurer» ¢ 2014 roga no Hactosiiee BpeMst
Y TIOCTOSIHHO TMTOMOJIHAETCS.

Conepxurt 6osee 3800 10KyMEHTOB: y4eOHUKH,
MOHOTpaduu, AUCCEPTALIUU.

BbazoBas xomiekmus coaepkut 6omnee 23 ThIC.
y4eOHMKOB ¥ MOHOTpaduii no 20 TeMaTuyecKuM
KaTerOpHsIM.

B moxmucke 10cTym KO BceM Hay4YHBIM U3JaHHSIM
u yaeOHukam BIIO.
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®EJEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE YUYPEXKJAEHHUE BBICIIEI'O OEPA3OBAHUSI
«MOCKOBCKHUH 'OCYIAPCTBEHHBIA HHCTUTYT
MEXAYHAPOIHBIX OTHOHMIEHUH (YHUBEPCHUTET)
MHUHUCTEPCTBA HHOCTPAHHBIX JIEJI
POCCHUNCKOH ®EJTEPAIITNN»

\/A.B. Manbrug

PaGouas nporpamma moayJis

Monyas 6.3. AHa/IH3 JaHHBIX ¢ HCNOJb30oBaHueM Python

HaumeHoBaHMe TOIOTHUTEIBHOM TPOQeCcCHOHATBHOU
IpOrpaMMBbl MPOPeCCUOHANBHON MEePenoroTOBKH

AHaJn3 GHMHAHCOBBIX JAHHbBIX

®opma o0yueHust
Ounasn
C npUMeHeHUueM OUCIAHUUOHHBIX 00PA308aAMEIbHbIX MEXHOI02UI

Mocksa — 2025



1. O6aacrs npumenenus padoueil MPoOrpaMmbl
Pabouas mporpamma moxaynsa «IIporpammupoBanue Ha Python. IIpoasunyThIil Kypey (manee —
pabouass mporpamma) SIBISIETCS YacTbhlO JIOMOJIHUTENBHOM Mpo(ecCHOHATBFHOM HpPOrpaMMBl

npodeccruoHanbHON  TepenoaroroBku U T-mpodust

«AHanus

HarpasJieHa Ha (OPMHUPOBAHUE CICAYIOMIUX KOMITETEHIU:

Q)HHaHCOBBIX JaHHBIX» H

ID u ¢opmynupoka | [IpomexxyTounbie 00pa3oBaTelIbHbBIE PE3yIbTAThI
[EIEBOTO YPOBHA | OnbIT Ywmenus (V) 3nanus (3)
opmupoBanms IIPaKTUYECKON
KOMIICTCHIH JEATEIbHOCTH
(9801
ID 28 [Ilpumenser | [lpumensats OO6pabatbIBaTh U | CTPYKTYpbI
A3BIKU cpencTaa aHAJIN3UPOBATh JTaHHBIX, PadoTy ¢
porpaMMUpOBaHus (B | pacrpenenéHHON JTAHHBIE, coznaBas | Qaiimamu,
T.4. CKPHIITBI) JJIS | KOMAaHJAHOW pabOTHI | MOAENM  MAIIMHHOTO | 00paboTKy
pelieHus HaJl TMPOrpaMMHBIM | 0OydeHUs AJis PeLIeHUs | TaHHBIX c
npodeccuoHaIbHbBIX oOecriedyeHneM (Ha | 3a7a4 KJacCH(UKALUH, | UCIIOIb30BaHUEM
3aa4 I10J, KOHTPOJIEM | OCHOBE CUCTEM | KJIACTEPHU3ALINH, Ooubnanorek  THIa
Oonee OTBITHBIX | KOHTPOJII Bepcuil W | mporHozupoBanus  u | Pandas
CIELUAaTUCTOB HEIMPEPBIBHOTO perpeccuu, HUCHONb3Yys
TECTUPOBAHUS) uHCTpyMeHTH! Python n
OnOIMOTEKU BpoOJIE
Pandas, NumPy wu
Scikit-Learn
2. CTpyKTypa M KpaTKoe cojiep:kanue padoyeii nporpaMmsl
Ne HaumenoBanue TeM, BUAbI y4eOHOH paboOTBl M KpaTkoe conepxanue | O0bem,
n/m_ | yuebHOro MaTepuaia 4acoB
1 Tema 1. CoBpeMeHHbIN aHAJM3 JAHHBIX.
Jlexyus
Bgenenue B kypc. OcHOBHbIE MOHATHS Kypca. BBenenue B npoOiemMaTuky
aHanu3a JaHHbIX. YTo Takoe naHHble? XapaKTepuCTUKHU JaHHBIX. [Iprumepbl
IIPUMEHEHHNS METOJIOB aHAJIN3a JAHHBIX.
Ilpakmuueckoe 3anusamue
AHanu3 JaHHBIX C HCIOJIb30BAHUEM COBPEMEHHBIX HHTEIUIEKTYaIbHBIX
CHCTEM. 2
2 Tema 2. SI3bIKM BBICOKOI0 YPOBHSl ISl AHAJM3A JAHHBIX. AHAJIM3
JAaHHBIX ¢ Mcnoab3oBanueM Python. O630p u cpaBHeHne OU0IMOTEK /151
aHaJIN3a JaHHBIX.
Jlexyust
Python: ITouemy Python cran nmomysisipHbIM SI3BIKOM JJIsl aHAJINM3A JAHHBIX?
R: TlpeumymecTBa u chepsl npuMeHeHHS si3bika R. Julia: ATbTepHATUBHEBIHN
SI3BIK C BBICOKOHM MPOM3BOIUTEIHLHOCTRIO. JavaScript: BosamoxHoctn JS ms
aHATMTUKU U Buzyanu3anuu naHnaeix. MATLAB/Octave: IHCTpyMEHTBI 1is
MHXEHEpHbIX M HayyHblIx  pacuétoB.  SAS, SPSS,  Stata:
Crienmanu3upoBaHHbIe pelIeHUs] i1 NPOPECCUOHANBHBIX aHATUTUKOB.
NumPy: DddexTuBHas paboTa ¢ MACCHBaMH YUCE U HAYYHBIMU PacuETaMu.
Matplotlib u Seaborn: IlocTpoeHre IPOCTHIX U CIOXHBIX rpadukoB. Scikit- | 2




Learn: OCHOBHBIC alTOPUTMBI MAITMHHOTO OOYYEHUS W OIIEHKAa MOJCIEH.
TensorFlow u Keras: ['mybokoe o0yueHHe M HCKYCCTBEHHBIE HEHPOHHBIE
CETH.

Ilpakmuueckoe 3anusamue
[TpeumymiectBa Python juist aHanm3a JaHHBIX.

Tema 3. Bbudoaunorexa Pandas. Beenenue.

HpaKmuquKoe 3arAmue

bubmmoreka Pandas u ee Bo3moxaOoCTH. OCOOCHHOCTH 1 C(hepbl TPUMEHEHHS
oubnmuoreku. CTpykTypsbl naHHbIX: Series. Co3ganue Series BpyUHYIO.

Tema 4. buosnorexa Pandas. Ctpykryps! nannbix: DataFrame.
Jlexyus

bubmuoreka Pandas. Ctpykrypsl nannbix: DataFrame. Co3nanue DataFrame
BPYUHYIO: CTPYKTypa JdaHHBIX M 0a30Bble omepanuu HajJ OOBEKTaMH
DataFrame.

IIpaxmuueckoe 3anamue
Crpykrypsl gansbix: DataFrame.

Tema 5. buduamoreka Pandas. 3arpy3ka nannbix. I'pynnupoBka u
arperupoBaHue.

Jlexyus

Meronast utenus ¢aitnos: read csv, read excel, read sql u ap., 3arpyska
JTAHHBIX U3 Pa3HBIX MCTOYHHUKOB. ATPErHpOBaHUE JAaHHBIX: UCIOJIB30BaHUE
Merona .groupby() Ui TPYNIUPOBKHU JaHHBIX IO KaTETOPHSAM, pacyer
CpPEIHHUX, CyMM, MeAWaH W JApyrux Inokaszartened. MHoromepHas
TPYNIUPOBKA: TPYNIUPOBKA MO HECKOJIBKUM TapaMeTpaMm OJHOBPEMEHHO,
MOJIyYeHHE MHOTOMEPHBIX CBOJIOB JaHHBIX. PaboTa ¢ 1aTamu U BpeMEHEM:
YTeHHE BPEMEHHBIX CEpUil, N3MEHEeHUEe (opmara BpeMEHHU U J1aThl, 6a30Bas
paboTta ¢ BpeMEHHOM IITKaJIOM.

Hpakmuwecme 3arnamue
3arpy31<a JaHHBIX U3 BHCIIHUX NCTOYHUKOB.

Tema 6. buoiauoreka Pandas. CoprupoBka, o4YHCTKA H
NpeABAPUTEIbHBIH aHAIN3 TaHHBIX.

Jlexyust

CopTupoBKa AaHHBIX: METOIbl COPTUPOBKHU IO OJHOMY WM HECKOIBKHM
cToJIOIIamM, BO3pacTaHWe W YyOBIBaHUE, COXpaHeHHWe uHuekca. Ouncrka
JTaHHBIX: yJAJICHWE IYyCTBIX M TIOBTOPSIONIMXCS 3HA4YCHWH, 3aMeHa
MPOIMYCKOB U aHoMamnuii. dunbTpaius TaHHBIX: BBIOOP HYKHBIX CTPOK H
CTOJNIOIOB, (GUIBTPHI MO yCIOBHSAM, OyineBckue Macku. [IpeoOpasoBanme
TUTIOB JAaHHBIX: MPUBEICHUE UYUCIICHHBIX, KAaTErOPHaJIbHBIX M CTPOKOBBIX
JaHHBIX K HYyXHOMy THimy. OOpaOoTka KaTeropuil: yrpaBJiCHUE
KaTerOpu4eCKUMH TIEPEMEHHBIMH, PEOOpa30BaHNE KOJAUPOBOK.

Ilpaxmuueckoe 3ansamue
CopTupoBKa, OYUCTKA U MPEABAPUTEIIbHBIA aHATN3 JJAHHBIX.

Tema 7. buoaunorexa Pandas. AHaau3 JaHHBIX.

IIpakmuueckoe 3anamue

CTaTHCTHYECKHH aHAJIM3: BHIYKMCICHNE 0a30BbIX CTATHCTHK (mean, median,
std, quantile). KoppensiimoHHbIif aHaN3: BRISIBJICHUE 3aBUCUMOCTEH MEXK Ty
MepPEeMEHHBIMH, MATPULIBI KOPPENALUNA. AHAINU3 BPEMEHHBIX PSAJIOB:
(hopMHpPOBaHKE BPEMEHHOTO PsiJia, CABUTH, PA3HOCTH, BpEMEHHBIC OKHa,




ce30HHOCTh. O0beIMHEHNE TAHHBIX: 00bEJMHEHHE HECKOIBKIX
DataFrame'oB meTosiom merge/join, concate, pivot tables. OxoHuarenbHas
MOJIrOTOBKA JAHHBIX: MPpeo0padoTKa JaHHBIX JJIs MOJEIeH MaIlMHHOTO
oOy4JeHwsl.

8 Tema 8. buo.1inorexa Pandas. Bo3amoxkHocTH BU3yaau3anus JaHHbIX.
Jlexyus
Busyanuzanus nanueix. OCHOBHBIE THUIIBI TPaQUKOB: TUCTOrpaMma, rpaduk
pactipenienieHusi, TodeuHbld rpaduk, line plot, bar chart. Hactpoiixa
rpadUKOB: TMOANMKUCHA OCEH, 3aroJIOBKH, JIETCHJIbI, [IBETa W CTHJIW JIMHHU.
WutepakTuBHbIe TpaduKku: TUHAMHYECKass BU3yadu3alysl TaHHBIX, ZOOM |
panning, GuibTpel. MaTpHIIbl KOPPENSILIHA U TETIOBBIE KapThl: 0TOOpaKeHUE
CBsI3eH MEXIy NepEeMEHHBIMH BH3YyalbHO. BcTpoeHHass HHTerpamus c
O6uOIMOTEKaMu: UCIIOJIb30BaHHE MHCTPYMEHTOB BU3yanuzauuu Matplotlib u
Seaborn Bmecte ¢ Pandas.
IIpakmuueckoe 3anamue
B03MOXHOCTH BU3yaIM3aIlH IAHHBIX.

9 [TpomesxyTouHas arrecTaus B popmaTe MPOBEPOYHOTO 331aHUS

10 Tema 9. OcHoBbl padotsl ¢ Matplotlib.
Jlexyus
Beenenne B Oubnmorexy Matplotlib. Ctpykrypa Matplotlib: Figure, Axes,
Axis. [Ipocroe moctpoenue rpaduka.
IIpaxmuueckoe 3anamue
[IpocToe noctpoenue rpaduka.

11 Tema 10. Matplotlib. Tunsi rpa¢guxos.
Jlexyus
Jluneitnsie rpaduxu (line plots). Cronbuareie nuarpammel (bar charts).
Kpyrossie quarpammer (pie charts). [luarpammsl paccenBanus (scatter plots).
I'paduxu obnacreit (area plots). Kontypusie rpaduxu (contour plots).
Tennossie kapTel (heatmaps).
IIpaxmuueckoe 3anamue
[IpakTuka noCcTpoeHUs TPahUKOB.

12 Tema 11. Matplotlib. HacTpoiika BHemHero Bujaa.
Jlexyus
[Topnucu ocelr u 3arosoBKH. Jlerenasl n aHHOoTauuu. L{Bera m mapkepsl.
IpudTsr 1 pazmeps! Tekcta. Coxpanenue rpadukoB B (aiisl
IIpakmuueckoe 3anamue
Hacrpoiika BHemHero Buaa rpa)ukoB.

13 Tema 12. Matplotlib. MHoroc/10iiHbIe 1 cOCTaBHbIEe rpadpuKH.
Jlexyust
Hanoxenue rpadgukoB apyr Ha Apyra. CocTaBHbIe TpaQUKU ¢ HECKOIbKIUMHU
ocsimu Y. IlanensHble rpaduku (subplots). Marpuna rpaduxos (grid of
subplots).
IIpaxmuueckoe 3anamue
MHOrocCoiHbIC U COCTaBHBIE rpadUKH.

14 Tema 13. Matplotlib. UnaTepakTHBHBIE BO3MOKHOCTH.

HpaKmulteCKoe 3aramue




basoBas anumaiusi. Bo3aMOXHOCTh 00aBJICHHS] HHTEPAKTUBHBIX 3JIEMEHTOB
(clickable elements).

15 Tema 14. Matplotlib. Ilpumepsn! npoexToB.
Jlexyust
Ananmu3 ¢uHaHCOBOM oTueTHOCTH. MHporpaduka coumambHBIX CceTeH.
Hayunbie myOnuKkanuy u OTYETHL.
Ipaxmuueckoe 3anamue
HccnepoBanue penieHui B MPAKTUUECKUX MTPOCKTAX.
16 Tema 15. bubdaunorexka Seaborn. OcHOBHbIE BO3MOKHOCTH.
Jlexyus
Tuner Juarpamm. TeruoBas xapra (heatmap) — otoOpakeHHe KOPPEISIHiA
Mexay npuszHakamu. CtyneHvaras ructorpamma (distplot) — pacripenenenue
3HaYeHUM mpu3Haka. TodeuHble auarpammsbl (scatterplot, jointplot) —
3aBHCHMOCTb JIBYX NMPU3HAKOB. [1ocKkue Toueunbie nuarpammel (swarmplot,
striplot) — muIoTHOCTH pacnpeneneHusi kareropuid. KareropuanbHbie Oap-
yaptel (barplot, countplot) — cpaBHEHHE CpeTHUX BEJIWYUH WU YacTOT
knaccoB. Kontypubie kapTol (kdeplot) — omeHKa MIOTHOCTH BEPOSITHOCTH
pacrnpeeneHuil.
[Tpaktrueckoe 3anstue 1: [locrpoenue rpaduka B Seaborn.
17 Tema 16. Seaborn. HacTpoiika BHelHero Bujaa.
Jlexyust
HactpaunBaembie mnamutpel 1BeToB (color palette). Tembr odopmmeHus
(set_style, set context). Wcmonp3oBanue cTwiiei ceTku U (PpermMoB yist
nyuamei yntaemoctu (FacetGrid, PairGrid).
IIpakmuueckoe 3anamue
Hacrpoiika BHenmHero Buaa rpaduka.
18 Tema 17. Seaborn. UHTepakTHBHBIE BO3MOKHOCTH.
IIpakmuueckoe 3anamue
JloGaBiieHre HHTEPAKTUBHBIX DJIEMEHTOB Ha TpaduKu.
19 [TpoMexyTouHas aTTecTanus B popmMare HTOrOBOTO MPOEKTa
3. Y4eOHOo-TeMaTHYECKUH IJIAH padovell MPOrpaMmbl
Ounas ghopma o0byuenus
KonmnuectBo uacos
Haumenosanue pa3iesio u Tem AyIMTOPHBIX CaMocToATENLHOM paboTh
Bcero, | Ilpaktuyeckue Bcero, | IlpakTuyeckue
qacoB 3aHATHUSA qacoB 3aHATHUA
Tema 1. CoBpeMEHHBIN aHAIIN3 ) | 0 0
JaHHBIX.
Tema 2. S13p1KH BBICOKOTO YPOBHS ISt
aHanmn3a JaHHBIX. AHAIN3 TAHHBIX C 2 1 0 0
ucnonb3oBanreM Python. O630p u




cpaBHEHHUE OMOIMOTEK JIs aHaAM3a
JIAHHBIX.

Tema 3. bubnuotexa Pandas.
Beenenue.

Tema 4. bubnmoreka Pandas.
CtpykTypsl naHHbIx: DataFrame.
Tema 5. bubmmotexa Pandas. 3arpyska
JaHHbIX. [ pynnupoBka n 3 2 1 1
arperupoBaHue.

Tema 6. bubnmoreka Pandas.
CopTHupoBKa, OYHCTKA U 3 2 1 1
IIpeIBAPUTEIHLHBII aHAIIN3 JIAHHBIX.
Tema 7. bubnuoteka Pandas. Anamms
JIAHHBIX.

Tema 8. bubnmoreka Pandas.
Bo03MOKHOCTH BH3yaau3alis JaHHbBIX.

IIpoMexyTouHas arrecTanus 2

Tema 9. OcHoBHI paboTsl ¢ Matplotlib. 3 2 1 1

Tema 10. Matplotlib. Tuns! rpadpukos. 3 2 1 1

Tema 11. Matplotlib. Hactpoiika
BHEIIIHETO BUA.

Tema 12. Matplotlib. Muorocnoiinbie
Y COCTaBHBIE TPauKH.

Tema 13. Matplotlib. MnTepakTuBHBIC
BO3MO)KHOCTH.

Tema 14. Matplotlib. [Tpumepsr
MIPOEKTOB.

Tema 15. bubnuorexa Seaborn.
OCHOBHBIE BO3MO)KHOCTH.

Tema 16. Seaborn. Hactpoiika
BHEIIIHETO BUAA.

Tema 17. Seaborn. UnTepakTHBHBIE
BO3MOXKHOCTH.

[IpomexxyTouHas aTTecTalus 2
Hroro 60

4. KoHTpoJib 1 o11eHKa pe3y/IbTATOB 0CBOCHHUS Padoueil mMporpaMmMbl

OOpazoBarenbHas OpraHu3alus BbICHIET0 0Opa30BaHMs, peau3yromas pabouyio MporpaMmmy,
o0ecrieunBaeT OpraHU3alMI0 M MPOBEACHHE MPOMEKYTOUHOTO KOHTPOJSI MO JEMOHCTPAIUU
o0yJaromuMucst 00pa3oBaTeNbHBIX PE3yJIbTaTOB.

Texymuii KOHTPOIb TMPOBOJUTCS MPENOJaBaTeIeM Ha OCHOBE OIICHHBAHUS pE3yJbTaTOB
IPAKTUYECKUX PabOT U CaMOCTOSATENbHONU paboThl oOydaromuxcs. [IpomexxyTouHblli KOHTPOJIb
NPOBOIUTCS B ()OpME BBITOIHEHHS MPAKTHYECKUX 3anaHui. DOpMBI U METONBI TEKYIIEro U
MPOMEKYTOUYHOTO KOHTPOJIS, KPUTEPUH OLICHUBAHUS JOBOMAATCS JI0 CBEACHHS OOydarouuxcs B
Havane oOydeHus. [[s MpOMEXKYyTOUYHOTO KOHTPOJS CO3MAIOTCS (DOHIBI OICHOYHBIX CPEICTB
(®OC). ®OC BrIOUAIOT B CceOS MEIarormuyeckre KOHTPOJIbHO-U3MEPUTEIbHBIE MaTepHUaIbI,
npeIHa3HAYCHHbBIE JUIS OMpEeAeNIeHUs] COOTBETCTBUS (MM HECOOTBETCTBUS) WHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX TOCTHKEHUH 3aIlJTAHUPOBAHHBIM 00pa30BaTEIbHBIM PE3YJIbTaTaM.



1. IIpuMepbl OLIEHOYHBIX CPEACTB

1. IlpumepHvie npakxmuueckue 3a0aHus

10.

11.

12.

13.

14.

15.

16.

17.

Cobpath HaOOp peanbHbIX JaHHBIX (HampuMep, oKazaTeiau Mpoiaxk TOBApPOB,
CTaTUCTUKY MOCEIAeMOCTH caiiTa). [IpoBecTH nepBUUYHBINA aHATN3 — BBIIBUTH KIIIOUEBBIE
METPHUKH, pacIpeielIeHue 3HAYCHUN NIPU3HAKOB, HAJIMYUE aHOMAJIUH.

Hanummwure ckpunt Ha Python, KoTopslii 3arpy»aet u mpoBOAUT 6a30By10 00pabOTKyY
HaOopa paHHbIX ¢ kaggle.com (Hanpumep, Titanic), ucnonb3yst Onbnroreku pandas u
numpy. [Ipoananusupyiite 3aBUCUMOCTb MEXIy HECKOJIBKUMH ITEPEMEHHBIMH C
MTOMOIIBIO CTATUCTHYECKIX METO/IOB.

Co3nare myctoit DataFrame u 3amoyHuTh €ro Bpy4Hy!o, 100aBUB CTPOKH U CTOJIOLIBI €
MPOU3BOJILHBIMU 3HAUYEHUSIMH Pa3HBIX THIOB (YUCIIA, CTPOKH, OYJIEBCKHE 3HAYCHNUS).
[IpeobpazoBatk cTpykTypy naHHbIX U3 JSON-daiina B DataFrame, npoBeas punpTpanuio
3anucel Mo onpeAenEHHbIM YCIOBUSAM.

N3 ¢aitna CSV 3arpy3uth TaOIUIly MOKYIIOK KIWEHTOB U MIPOBECTH IPYIIIMPOBKY
JAHHBIX 110 KaTETOPHSIM TOBAPOB, PACCUMTAB CPEIHEE 3HAUEHHE CTOMMOCTH TTOKYTIKH IS
Ka)XJ10M KaTeropuu.

[ToaroroBere Dataset, conpeprkaruii IpomycKu, HEKOPPEKTHBIE 3aIIUCH U
nyonupytomuecs: ctpokd. OUUCTUTE NaHHBIE OT OMMOOK, UCKITIOUYUB HEHY)KHBIE CTPOKH
U IIPUBES OCTABLIMECS 3aIIMCH K €IMHOMY (opMaTy.

Hcnonb3ys ny6nnynslil natacer Airbnb (Hanpumep, NYC), HalijuTe caMmble J0poryue
paifoHBI TOPO/Ia M MPOAHATMZUPYUTE KOPPENSALHUIO IIEHBI aPEH/IbI C KOJIMYECTBOM
OT3BIBOB.

[TocTpouTs rucTorpaMMy pacrpesesieHus LIeH Ha KUJIbE B BallleM FOpoJie, B3sB JaHHbIE
u3 0a3bl 00BABICHUI HEABMKUMOCTH (Hanpumep, Avito.ru unu LIUAH).

Hapucyiite rpaguk 3aBUCUMOCTH CpeiHEN TeMIIepaTypbl BO3/1yXa OT Mecsla Ha
MPOTSHKCHUH HECKOJIBKUX JIET, MCTI0JIb30BaB JUHEHHBIN rpaduk (line plot) ¢
MOJITMCAHHBIMU OCSIMH U JIETCHJION.

OT00pasuTe U3MEHEHHMsI TOKa3aTese MPECTYIMHOCTH B PAa3IMYHBIX paiioHaX BaIlero
pEeruoHa ¢ MoMOIIbIO KPYToBBIX AUarpamm («pie chart») u cpaBHUTEIBHBIX Oap-4apToOB
(«bar chartsy).

[Mpumennre ctunu opopmiieHus rpadrka, MEHSS [[BETa JIMHAN, pa3zMep mpUQTa,
TOJIIMHY JUHUU U opopMiIeHHe ocH KoopauHat. Caenaite OUH U TOT e rpaduk ¢
Pa3HBIMH CTHIIIMU O()OPMIIEHUS U CPABHUTE UX YUTAEMOCTb.

[Moctpoiite MHOTOCTOMHBIHN Tpaduk (stacked bar chart), oToOpaxaromimii 10X0IbI
KOMITAaHUU 110 Pa3HbIM HalpaBJIEHUsM OU3HEca 32 HECKOJIbKO KBapTaJIOB.

Jlo6aBbTE MHTEPAKTUBHOCTD BallleMy IpaduKy, peaan3ysi BO3MOKHOCTh YBEIHUCHHUS
Mmaciitaba obiacTu rpaduka, BIIEISIS TOUYKM Ha TpaduKe Ipy HABEJCHUH MBIIIBIO U
BBIBO/IS1 BCITBIBAIOIIYIO MOACKA3Ky ¢ MH(OpMaIien 0 TOUKe.

IIpencraBbTe npoekT ucciaenoBanus qMHaMuku pa3Butus IT-poiaka Poccun 3a
nociuenHue rofsl. Mcnons3oBath BU3yanusanuio B Bue line plots u scatter plots s
WUTIOCTPAMK TEHAEHIUI pocTa 3apIuiaT IPpOorpaMMHUCTOB U KOJIMYECTBA BAKAaHCHH.
Hcnonw3yiiTe OnbnmuoTexy seaborn s mocTpoeHus: mapHoro rpaduka (pairplot) ma
MpUMepe JaHHBIX O pe3yJIbTaTax SK3aMEeHAI[MOHHBIX OI[CHOK CTY/IEHTOB YHUBEPCHUTETA.
W3menute BHENTHUN BU cTaHAapTHOTO rpaduka Seaborn (heatmap), BriOpan
HOJXOSIINE NATUTPhI IBETOB, HACTPONTE MOAMUCH K 3JIEMEHTaM rpaduka u 100aBbTe
3aroJIOBOK.

PazpaboTaiiTe mpocToil HHTEPAKTUBHBIN TpaduK, TO3BOISIONINN MTOJIB30BATEISIM
(GUIbTPOBATh UCXOHBIE JAHHBIE HA OCHOBE 33/1aHHBIX KPUTEPUEB U OOHOBJIATH Tpaduk
aBTOMAaTHYECKH.



18. Peanu3zyiiTe crieHapuil aHaJIM3a JaHHBIX KJIMEHTCKON 0a3bl MHTEpHET-Mara3uHa,
BKJTIOYAIOIETO KJIACTEPHBIN aHaTU3 MOJIb30BaTeNei Ha OCHOBE TIOBEICHUS U
MPEIITOYTEHUM.

19. Ilpennoxure cOOCTBEHHYIO TEMY JJISl aHAJIM3a U BBITIOJHUTE €€ CAaMOCTOSTENBHO C
pUMEHEHNEM M3YUeHHBIX HHCTpyMEHTOB (pandas, matplotlib, seaborn).

20. 3amycTuTe COOCTBEHHBIN MPOEKT IO aBTOMATH3AIMK aHAJN3a JaHHBIX Ha PETyIIIpHOI
OCHOBE, HCIIOJIb3Ysl MalIIaiiH 00pabOTKU U 3arpy3KH JJaHHBIX U3 BHEUTHUX UCTOYHHUKOB,
HamvcaHHbIN Ha Python.

2. Ilpumepnvie 3a0anus npoMeHCymouHol ammecmayuu

WnauBuayanbHOe 3aaHKe BhINONHACTCS Ha si3bike Python . [Iporpammuslif ko1 He00X0AMMO
0 OPMHUTH HCXOIS U3 CICTYIOIINUX TPEOOBAHUI:

ey (aiIoB JOHKEH MPUCYTCTBOBATH 3ar0JIOBOYHBIN KOMMEHTApUH C KPATKUM OITMCAHUEM
COJZIEPIKUMOTO;

e Y TJIAaBHOTO (haiiyia mpoeKTa JOJDKEH MPUCYTCTBOBATH 3ar0JIOBOYHBIN KOMMEHTAPHH C
OIMCAHWEM BBITOJTHAECMOTO 33JIJaHUS M YKa3aHHEM aBTOPa;

e JIOJDKHBI IPUCYTCTBOBATH 3ar0OJIOBOYHBIE KOMMEHTapHH Y QYHKIUH (C OmHcaHueM
HA3HAYCHHUSI, aPTyMEHTOB U BO3BPAIIIaeMOT0 3HAYCHUSI) M KJIACCOB (C OMHMCAHUEM
Ha3HAYCHHUS ),

e JIOJDKHO OBITh MPOKOMMEHTHPOBAHO HA3HAUCHHUE MTEPEMEHHBIX, 32 HCKITIOUCHUEM
TPUBUAIBHBIX CITY4acB;

e JIOJDKHBI OBITH IPOKOMMEHTHPOBAHBI CIIOXKHBIC AJITOPUTMBI, €CJIH OHH IMMPUCYTCTBYIOT B
Iporpamme;

e 10JDKHA OBITH pa3paboTaHa cucTeMa aBTOMATU3UPOBAHHBIX TECTOB, TUOO B OTJACIEHOM
(haiine mpuBeACHAa METOIMKA TECTHPOBAHUS, C YKA3aHHEM TECTOBBIX IPUMEPOB U
MOJTyYEHHBIX PE3yJIbTaTOB;

e JIOJDKHBI COOMIOAAThCS MpaBuia GopMaTUupoOBaHHs KOJA.

Pa3pabarbiBaeMblii IPOEKT JOJIKEH BKIIOYATh APYKECTBEHHBIN nHTEepdeiic. B nporpamme
JIOJKHA OBITh MPETyCMOTPEHa BO3MOKHOCTh BBO/Ia U PEAAKTUPOBAHMS JaHHBIX. BBIBOA JaHHBIX
JIOJKEH BBIIIOJIHATHCS B COOTBETCTBUM C 3aJaHHBIMU I10JIb30BATENIEM yCIOBUSAMU. JlaHHBIE
MIPOrpaMMbI HEOOXO0IMMO XPaHUTh B (aiiyiax uiu B 6a3e qaHHBIX (Ha BBIOOP). Tpedyercs
pa3paboTaTh CTPATETnI0 TECTUPOBAHMS OCHOBHBIX (DYHKIMI MPOrpaMMBbl.

IIpumeps! 3anaHuii:

1. [laiite onpeneneHue MOHATUS «aHAIN3 JaHHBIX». OTHIINTE COBPEMEHHBIE TIOJXO0/IBI U
MeTObl 00paOOTKH OOJBIITUX 00HEMOB JTAHHBIX.

2. IlepeuncnuTe OCHOBHBIE 3TaIlbl IpOIlecca aHanu3a JaHHbIX. [IpuBenuTe npumep
IIOCJIEIOBATEIIbHOCTH JEHCTBUM aHAJIMTHKA.

3. Kakue TUnbI HICTOYHMKOB JaHHBIX HauOoJee pacpOCTPaHEHbI B COBPEMEHHBIX
HCCIEA0BAHUAX?

4. Ha3oBuTe TpH MOMYJAPHBIX A3bIKA MPOTPAMMHUPOBAHUS /TSl aHAIN3a JAHHBIX. YKaXHUTE
CHJIbHBIE CTOPOHBI Ka’KJJOr'0 U3 HUX.

5. Kakumu npeumyectBamu o0nanaetr 6ubnuoreka NumPy nepes craH1apTHBIMU

CTpyKTypamu naHHbIX Python?

Uro Takoe Pandas u kakyro poiib 3Ta OMOIMOTEKA UT'PAET B aHAIN3E JaHHBIX?

7. Tlouemy 6ubnuoreka Pandas crana momynsipHoil cpenu crienuaiucToB o o0paboTke
MAHHBIX?

8. Omnumute cTpykTypy 6mbmmoreku Pandas. Yem otnmuarotcs Series n DataFrame?
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10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.
25.

26.
27.
28.
29.

30.
31.

32.

33.

34.

35.

36.

OO6wbscuute nonstue unaekcauuu B Pandas. [{i1st yero HyHbI UHAECKCHI B CTPYKTYpe
MAHHBIX?

Cozpnaiite npocroit DataFrame Bpy4Hy!0 U NOSICHUTE, KaK OPTaHU30BaHbl CTPOKU U
CTOJIOLIBI.

OO0bscHUTE pa3HUILY MeXTy MeToaaMu .loc u .iloc. Korna ucnomnb3yercs Kaxaplid u3
Hux?

Kaxk mpeoOpa3zoBats maccu numpy B DataFrame? [IpogemoncTpupyiite mpumep
npeoOpazoBaHusl.

Onwumute cnocoOsl 3arpy3ku CSV-gaitnos B Pandas. Kakue apryMeHTsI HCIIONB3YIOTCS
yarie Bcero?

Uro Takoe rpynnupoBKa JaHHBIX (groupby)? IlosicHuTe, MoueMy 3TOT METOJ1 BaXeH Mpu
pabote ¢ OOIbIIMMU HAOOpPAMHU JAHHBIX.

[NokaxxuTe momaroBo MpoIecc TPYNIMUPOBKA JAHHBIX U pacyeTa CPETHEro 3HaAUSHHSI 110
KaXKIOMY Kiaccy.

Uro o3HavaeT copTHpoBKa AaHHBIX B Pandas? Kakoif MeToa mpumeHsieTcs s
COPTHUPOBKH 110 HECKOJIBKUM KOJIOHKAaM OJJHOBPEMEHHO?

PacckaxuTte, Kak yCcTpaHsTh NPOIYCKU U AyOIUPYIOLIMECs 3alIUCH B HA0Ope JaHHBIX.
CocrtaBbTe HEOOIBIIONW OTYET IO IPEABAPUTEIHLHON OLIEHKE KauecTBa Habopa JaHHBIX C
yKa3aHHEM KOJMYECTBA MPOIYIIEHHBIX 3HAYCHUN U TUTIOB MTEPEMEHHBIX.

BoinonnuTe 3a1aH1e 0 UCCIIEIOBAaHUIO JAHHBIX, UCIOJIb3YS KOPPEISALMOHHBINA aHAIIN3
(ko3 unment [Iupcona).

PaccuuTaiiTe OCHOBHYIO CTaTHCTUKY JUIA 33JJAaHHOTO Ha0Opa JaHHBIX (CpeHee 3HaYeHHUE,
Me/naHy, IMCIIePCHIO, CTAaHAAPTHBIC OTKIIOHCHUS).

Peanusyiite mocTpoeHne rucTorpaMmsbl pactpeaeneHus: IPU3HAKOB ¢ UCIOJIBb30BaHUEM
Meton0B Pandas.

Hapucyiite nnarpaMmMy paccessHus IByX YACICHHBIX TIPU3HAKOB, ITOKa3aB 3aBUCHMOCTD
MEXTy HUMHU.

Cnenaiite CBOJHYIO TaOJIMILy C ITOKAa3aTEIsIMH 110 KATErOPUAM U IIOCTPOUTE
COOTBETCTBYIOIYIO TEIUIYIO KapTy.

Kakune ocHOBHBIE KOMITOHEHTHI Tpaduka peacTaBieHbl B Onoimoreke Matplotlib?
HanumuTe Koa mocTpoeHust POCTOro JIMHEHHOro rpaduka. Onpenennte OCHOBHbIE
3JIEMEHTHI 0 opMIIeHHS rpaduKa.

[TocTpotite rpaduk pyskmuit sin(x), cos(X) u tan(x) Ha OJTHOM PUCYHKE.

OO6mwsacuute paznuuus Mexay line plot, bar chart u scatter plot.

[Toctpoiite rucTorpaMmy 4aCTOTHOTO paclpeesIeHUs YUCEN B CllydaiiHOM Habope
JTAHHbIX.

N300pa3ute boxplot HecKOIBKUX BEIOOPOK JTaHHBIX, HIUTIOCTPUPYS MEIUAHBI U
KBapTUJIH.

JloGaBbTe JIereHly 1 aHHOTAllMK K rpaduKy, cojiepKalieMy JBe JTUHUU.

W3menuTe cTunu TUMHUNA U MapKepoB Ha rpaduke, cenaB pa3InuiMbIMHA pa3HbIe
KaTeropuu JaHHBIX.

[IpencraBbTe MHOTOCIOWHBIN rpapuK, BKIOYAOIINNA JTUHUIO PErPECCUU TIOBEPX TOUEK
HaAOJIFOICHUS.

Paznenute 001acTh pucoBaHUs HA HECKOJIBKO MOATPApUKOB U CO3/IaiiTe KOMITO3UIUIO U3
pa3HbIX BUJOB rpauKOB.

Hcnonp3yiiTe meToa subplots() st 0TOOpaykeHUsI YETHIPEX PAa3IMYHBIX TUarpamMM B
OJIHOH ¢urype.

OnummTe HHTEPAaKTUBHBIE BO3MOXKHOCTH Onbrorekn Matplotlib. Kak peanusyercs
BO3MOXKHOCTh MacIITaOMPOBaHUsI U IPOKPYTKHU Tpaduka’?

[IpuMeHnTE HTHCTPYMEHT HHTEPAKTUBHOI'O BBIOOpA TOUKM HA IpaduKe U BHIBOJA
COOTBETCTBYIOIIEH MH()OPMAIIHH.



37.

38.

39.

40.

41.

42.

43.

44,
45.

46.
47.

48

49.

[loaroToBbTE MHTEPAKTUBHBINA BUKET, O3BOJISIOIINN U3MEHATH KOJIUYECTBO
HaOMI0/IeHNH Ha rpaduKe B peKUME PeaJIbHOIO BPEMEHH.

Pa3paboraiiTe mpoeKT BU3yalu3aluy CTATHCTUKH 110 HACETICHUIO pernoHoB Poccuu ¢
HCIIOJIb30BAHUEM KapThl.

IloaroToBbTe HaryIAAHYI0 HHPOrpaduKy U3MEHEHHS TeMIepaTypbl BO3yXa B TE€UEHUE
MOCJICAHUX TISITH JIET.

[IpemnoxxuTte cOOCTBEHHBIN TEMATUYECKUI POEKT, CBSI3aHHBIN ¢ IPUMEHEHUEM
Matplotlib B o61acTi Hayku i OusHeca.

HazoBute kiroueBble mpenMmyiecTBa oubnuoreku Seaborn nepen 6a30Boii Bepcueit
matplotlib.

[IpuBenuTe npuMepsl cilydaeB, KOT/Aa UCIOJIb30BaHUE Seaborn MpeArnouTUTEIbHEE
CTaHJIAPTHBIX HHCTPYMEHTOB BU3yaJIM3aLIUH.

Hcnonp3ys Seaborn, BBIMOIHNTE 3aJaHUE IO BU3YAIIN3ALUU 3aBUCHMOCTEH MEXITy
MIPU3HAKAMHU.

Kak ycraHoBUTB 001U CTHIIBb BeeX IpauKoB ¢ mOMoIIbI0 Seaborn?

Cospnaiite heatmap MaTpuily KOppessiuii, 3a/1aB CTHIIb [IBeTa (hOHA U TPAHUILIBI
JJIEMEHTOB.

[Tokaxkute, Kak HACTPOUTH MATUTPHI LIBETOB U pazMep IpapruecKoro OKHa.
OO0BsAcHUTE KOHLIETIIIUIO HHTEPAKTUBHBIX rpaukoB B Seaborn U OTIMYHE OT CTATUYHBIX
n300pakKeHUH.

. Uccnenyiite 3aBUCUMOCTD IIEPEMEHHOM € IIOMOLIBIO TIapbl KATErOpUil €

WHTEPAKTUBHOCTHIO.
3anycTuTe aHUMAIUIO C U3MEHEHUEM [apaMeTpa, BIUSIOIIEr0 Ha pacipeiesieHre
IUIOTHOCTU BEPOATHOCTH.

5. O0pa3ubl y4eOHO-MeTOAMYECKINX MATEePHUAJIOB /51 00yYaIOIIUXCS M MpenoaaBartesiei

5.1. Ilpumepnwiii cnucok 60npocos 0Jisl CamoCmosamenbHol OYeHKU Kauecmeda 0C80eHUss MO0V

M

=00

11.
12.
13.
14.
15.

16.
17.

Uro BKiIIOYAET B ceOSI COBPEMEHHBIN aHAIN3 JaHHBIX ?

[lepeuncnure OCHOBHBIE HAIIPABJICHUS COBPEMEHHOT'O aHAIN3a JIAHHBIX.

Kakne MHCTpYMEHTBI M TEXHOJIOTHH HEOOXOAUMBI sl (PPEKTUBHOTO aHAIH3a JAHHBIX ?
Oxapakrepu3yiiTe HeOOXOANMbIE HAaBBIKU U 3HAHMSI CHEIMAINCTA 110 IaHHBIM.
OnuiuTe pasnuyus MexX,y 00pabOTKON CTPYKTYPHUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX
naHHbIX. [ToTUepKHUTE CIIOKHOCTH U OCOOCHHOCTH 000UX MOIXOJIOB.

HazoBute s3bIKH IpOrpaMMHUpPOBaHUs, UCIIOJIb3YEMBIE [UI aHAIN3a 1aHHBIX.

Kakue xapakrepuctuku aenarot Python monynasipHbIM SI3bIKOM U1l aHATUTUKU?
[lepeuncnure n3BectHpie OuOIMOTEKH Python ns aHanu3a 1aHHBIX.

[To xakuM KpuTEpuUsM BbIOUPAIOT OUOINOTEKY ISl KOHKPETHOTO MpOeKTa?

. UeMm otnmnuaercs 6ubnmnoreka NumPy ot Pandas? KpaTtko oxapakrepusyiite

npeIHa3HAYCHUE KAXKOU U3 dTUX OUOITHUOTEK.

[Touemy OmbmoTeka Pandas mmpoko pacmpocTpaneHa cpein CreralIucTOB M0
JaHHbIM? Beiienure €€ riiaBHble JOCTOMHCTBA.

Jaiite onpeneneHust OCHOBHBIM CTpYKTypaM naHHbIX B Pandas - Series u DataFrame.
[IpousmttocTpupyiiTe OTINYUS HA IPUMEPE CTPYKTYPHI TaHHBIX.

OO6wbscHuTe Ha3HayeHHe nHaekcoB B Pandas. Kak nnaekc Bnuser Ha paboTy ¢ JaHHBIMU?
Kak co3nate myctoit DataFrame B Pandas? IIpuBenuTe cCHHTaKCHC KOMaHbI.
Pacckaxute o pazauiie mexay ¢yakmusamu .loc[], .iloc[] u .ix[]. Kakoii crtoco0 BeIOpath
B 3aBUCHMOCTH OT CUTyaluu?

[IpuBenure npumepsl mpeodpazoBanus MmaccuBa Numpy B DataFrame.

Kakoii ocHOBHO¥ crioco0 3arpy3ku JaHHBIX U3 ¢aitia popmata .csv B Pandas?
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19.
20.
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23.
24.
25.

26.
27.
28.
29.
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31.
32.
33.
34.
35.
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37.

38.
39.
40.
41.
42.
43.

44,
45.
46.

47.
48.

49.

50.

51.

52.

53.
54.
55.
56.
57.

O06o3HaubTe CyTh oneparuu groupby() B Pandas. 3aueM Hy>XeH 3TOT METOJ1 U KaKue
JOTIOTHUTENIbHBIE (DYHKIIUU TPUMEHSIOTCS BMECTEe ¢ HUM?

[Mokaxkute mpuMep BBIUMCICHUS CPETHEH BETMUMHBI 110 TPYIIIEe 0OBEKTOB.

O xakoii nporenype UAET peub, KOrja TOBOPUTCS O COPTUPOBKE aHHBIX B Pandas?
VYkaxuTe BaKHbIE MOMEHTBI, Kacarolfecsi MHOTOKOJIOHOYHON COPTHPOBKH.

3aueM OYMILAIOT JaHHbBIE TIEPE]] AHATU30M?

[Tepeuncnure pacnpocTpaHEHHBIE TEXHUKH OUYNCTKH JTAHHBIX.

Yto moHUMaeTCs MO MPEeABAPUTEILHBIM aHATU30M JTaHHBIX ?

JlokaxxuTe HeOOXOAUMOCTh U3yUeHHUsI OCHOBHBIX XapaKTEPUCTUK HaOOpa NaHHBIX Tepe]
HAyYaJoM aHaJIn3a.

JI71s1 9ero UCTONB3YIOT KOPPEISIITMOHHBIN aHanu3 B Pandas?

Kakue ko3¢ dunments! koppenauuu nojuepxusatorcsa B Pandas?

[IpoBepbTe runoTe’y 0 HOPMaIBLHOCTH PACIIPEACTICHUSI TaHHBIX.

[TonnepxxuBaet i Pandas BCTpoeHHY10 BU3yaIM3aIUIO JTaHHBIX?

Cozpnaiite rpaduk paccemBanus (scatter plot).

HazoBure 6a30Bbie cocTaBisironue rpaduka B Matplotlib.

CKOJIBKO 00513aTEITbHBIX KOMIIOHEHTOB UMEET CTaHIapTHBIN rpaduk?
[IponemoHcTpHpyiiTe cO3MaHKe MPOCTEHIIero TMHEHHOro rpaduka.

BxutrounTe 3aronoBoK, MOAIKUCH OCEU U JIETEHTY.

Kak moctpouTts rpaduk tpex ¢pyHkumii sin(x), cos(x) u tan(x)?

Hcnonp3yiTe pa3inyHble CTUIN JUHUH IS JIy4IIEd YUTAEMOCTH.

[epeuncnure 6a3oBbie THIBI rpadukoB B Matplotlib. O0bscHUTE UX IPUMEHEHHE U
XapaKTEPHbBIE YEPTHI.

[Toctpoiite rucTorpaMmy 4aCTOTHOTO paclpeziesieHns HeMPEePhIBHON EPEMEHHOM.
[IpoxoMMeHTHpY#TE, KaK OIPEaeseTCs YUCI0 HHTepBaIoB (bins)?

VYkaxurte, Kak U3MEHUTH pa3Mep U Mponopuun pucyHka B Matplotlib.

W3menuTe mipudT HaAMUCEH U 3ar0JIOBKOB Ha Tpaduke.

[IpumennTe KacCTOMHU3UPOBAHHBIC 1IBETA U CTHIIN JIMHUM.

[IponeMoHcTpUpyiTE, KaK 3a4aTh YHUKAJIbHBIE CBOMCTBA OTACIIBHBIX 3JIEMEHTOB
rpaduka.

[IpenocraBbTe AIrOpUTM 00bETMHEHNS HECKOIBKUX TPAPHUKOB HA OHOM U300paKEHUH.
Uro Takoe subplots()? Kak on paboraer?

[IpencraBbTe MHOTOCIOWHBIN TpaduK, COMEpKAIINMA 1BA CIOS: JIMHKUS PETPECCHH U TOUKH
HaAOIOICHUSL.

Peanu3yiite purypy ¢ 4eTbIpbMs pa3HbIMUA BHJIAMH TPadUKOB.

EcTb 11 BO3MOXKHOCTB cienath rpaduk HHTEpakTUBHBIM B Matplotlib? Kakue
pacuupeHust MO3BOJISIOT PeaTn30BaTh UHTEPAKTUBHOCTH?

Co3pnaiiTe UHTEPAaKTUBHBIN DJIEMEHT, MEHSIOIINIA MapaMeTpsl TpaduKa B peaJTbHOM
BpeMeHu. Hampumep, TnHaMuueckoe N3MEHEHUE YHClia TOUYeK Ha rpaduke.
[IpuBeauTe UAEO OPUTHHATBHOTO MIPOEKTA, CBA3aHHOTO C BU3yaln3aluen
neMorpaUIecKoi CTaTUCTHKU PETrHOHA.

PazpaboTaiiTe crieHapuii HCClieIOBaHUS TEMIIEPATyPHBIX M3MEHEHHI B TOPOJIE 3a
nocneanee aecarunerre. CHopmynupyiiTe TUIOTE3bl U HETU BAIIETO UCCIeTOBaHUS.
Kaxue BbIBOBI BBl MOXKETE CENATh HA OCHOBE CBOETO COOCTBEHHOTO TEMaTHUECKOIO
npoekTa? OneHnTe 3HAYNMOCTh TTOJTYYEeHHBIX PE3YJIbTaTOB.

KakoBbI oTiiunTeNbHBIE 0COOEHHOCTH OMOIMOTEeKH Seaborn 1Mo CpaBHEHHUIO ¢ 0a30BBIM
Matplotlib?

PaccmotpuTte ciydan, korga Seaborn srydiiie MOAXOAUT JJIsi BU3yaIM3allid JaHHBIX.
[TokakuTe MpenMyIIeCcTBO UCIOIb30BAaHUS CICIIHATU3UPOBAHHBIX TPAPHUKOB.
BrimonHuTe 3a1aHKe IO BU3yalu3allii KOPPEISIIMOHHBIX MATPHII.

[IpuBenuTe mpakTUYECKOE MPUMEHEHUE TEIIOBBIX KapT.

[TomensiiTe iBeTOBOM cTHIIbL Tpaduka Ha Temy darkgrid.
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58. Hactpotite BHemHMA B TerIoBoM kKapThl (heatmap). Ykaxwute TpeOyembie mapameTpsbl
U 00BSCHUTE UX BIUSHUE HA BOCIIPUATHE JAHHBIX.

59. MoXHO 11 c/ienaTh HHTEPAKTUBHBIE Tpaduku ¢ moMoinbio Seaborn? EcTh 1 Takue
BO3MO>KHOCTH BHYTPH caMOil OnOInoTeKu?

5.2. Buowl camocmosimenvholl 6Heayoumophoil pabomsl ciyuamenei:
e IIOBTOpPEHHE JICKIMOHHOIO MaTepHalia i MaTepraa Y4cOHHKOB;
e MOATOTOBKA K MPAKTUYCCKUM 3aHATHUSAM, TEKYIIIEMY TECT- KOHTPOJIIO.

5.3. Uncmpykyuu no 6binoiHeHuo

Temarrka U MjaaHbl TPOBEACHUS MPAKTUYECKUX 3aHITHHA C MEPEeYHEM PEKOMEHIyeMOu
JAUTEpaTypbl 3apaHee JOBOAATCA 10 cBelneHus oOydaromuxcs. OOydaromuecss COIIacHO
TEMATHYECKOMY  IUIaHy  CaMOCTOSTEILHO  OOpa0aThIBAIOT  JIGKIIMOHHBIA  Marepual,
PEKOMEHIOBaHHYIO JIUTEPATYPY.

[TpakTryeckoe 3a7aHre BHIOTHSACTCS 00YUYAIOUTUMUCS B CIEAYIONIEM MOPSAKE:

1. UccnenoBanue Tembl, 11enu U 3a71a4. O3HaKOMJIEHHUE C PEKOMEHIAIUSIMU.

2. Axtyanu3anus OMOPHbBIX 3HAHUN U YMEHUM.

3. Ilox6op HEOOXOAUMBIX MH(POPMAIIMOHHBIX MAaTEPHAJIOB U aITOPUTMOB Ui PEIICHUS
3a/1a4u.

4. BoinosiHeHue paboThl 00y4arOIKUMUCS 0T PYKOBOACTBOM MPEIO1aBaTeNsl.

5. IlonBeneHnne UTOTOB.

5.4. Kpumepuu oyenusarnus komnemenyuii (pe3yibmanios)

Pe3ynbrarel OCBOCHMS AMCIIUIUIMHBI OIEGHUBAIOTCS IyTEM BBISBICHUS YPOBHS 3HAHHM,
YMEHUH U HABBIKOB U€PE3 pean3aliio TEKYLIEro MPOMEKYTOUHOI'O U UTOTOBOT'O KOHTPOJISL.

B mpomecce wm3ydeHHs IUCHUILIMHBI BBITTOIHSIOTCS ITPOMEKYTOUYHBIE KOHTPOJIBHBIC
3amanusi. Pe3ynbTaThl BBITIOJIHEHHS ITHX 3aJaHHH SIBISIOTCS OCHOBAaHHUEM JUISl BBICTABJICHHS
OIICHOK TEKYIIEro KOHTpOJISA. BBIONHEHHE BceX 3aaHMil sBISETCS OOsS3aTENbHBIM JUIS BCEX
ciymatenei. Cinymiarenau, He BHIMOJHUBIIKE B TIOJIHOM 00beMe BCE 3a/1aHUsl, HE JTOMYCKAIOTCS K
WTOTOBOMY KOHTPOJIO. TEKyIIUii KOHTPOJIb OCYIIECTBIISICTCS ITyTEM OIEHKH YCTHBIX OTBETOB HA
3aHATHUSAX, TUCBMECHHBIX PaOOT, BBIOJHICMBIX B ayJUTOPUH U B PE3yJbTaTe CaMOCTOSTEIbHON
MOJITOTOBKH, B TOM YHCJIC MIPOCKTHBIX 3aJIJaHUM, a TAK)KE IJIEKTPOHHOTO TECTHUPOBAHUS

JI71s1 ©'TOTOBOTO KOHTPOJISI YCBOCHUS Kypca YYEOHBIM IIJIAHOM MPETyCMOTPEHO UTOTOBOE
TECTUPOBAHUE.

5.5. Onucanue wkanvl OyeHUBAHUS

1. Ilpu oneHuBaHMM 3HAHWI cioymartened MpU TMPOBEpPKE MHUCbMEHHBIX padoT,
IUCbMEHHOIO pa30opa KeWCOB W MNHMCbMEHHBIX JOMAIlHUX 33JaHUM  OICHKa
BBICTABJIIETCS 1O KaXJOMy BoIpocy. MroroBas omeHka 3a paboOTy sBIISETCS
cpenHeapu(MEeTUYECKOM OLEHKOM 110 BCEM BKJIIOYEHHBIM B padOTy BOIIPOCAM.

e Oyenxa omauuno (90— 100 %) BbICTaBIs€TCSA 3a MOJHBIM, YETKO CTPYKTYpPUPOBAHHBIH,
JAKOHWYHBIM OTBET, COAEPXKALIMN KOPPEKTHO HCIIOJIb30BAaHHYIO TEPMHUHOJIOTHIO,
IPaMOTHO U3JI0’KEHHBI SKOHOMUYECKUM SI3bIKOM.

e QOuyenxa xopowo (75 - 89 %) BbICTaBisieTcs 3a HEMOJIHBIA WM CIUIIKOM
MHOTOCJIOBHBIA OTBET, COAEPKAIIMN U3IHMIIHIOK MH(OPMAIINIO, HE OTHOCAIIYIOCS K
BOIIPOCY; 3a OTBET, COJAEpXKallMil OImMOKYy, HE HOCSIIYI0 NPUHLUIHAIBHOIO
XapakTepa; COAEp>KalllUi KOPPEKTHO MCIIOJIb30BAaHHYIO TEPMHUHOJIOIUIO, I'PaMOTHO
U3JI0’KEHHBI YKOHOMHUYECKUM SI3BIKOM.

e Oyenka yoosnemsopumenvro (60 - 74 %) BBHICTaBISETCS 3a HETIOJIHBIA WA CIIUIIKOM
MHOT'OCJIOBHBII OTBET, COJAEPKAILMI H3IHUIIHION MH(OPMAILIHMIO, HE OTHOCAILYIOCS K
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BOIIPOCY; C HETOYHO WCIIOJIb30BAaHHOW TEPMHUHOJIOTHEH, HAPYIICHUEM JIOTUKU
U3JI0KCHUSI.

e QOyenxa neyoosnemeopumeinvHo (00 60 %) BBICTABIIACTCS 32 HENMPABHWIBLHBIN OTBET,
IPOJICMOHCTPUPOBABIIHIA OTCYTCTBUE 3HAHUH 110 pacCMaTPUBAEMOMY BOIIPOCY.

2. Ilpu o1ileHMBaHUY BBIIOJIHEHHBIX CIIYLIATEISIMU NPAKMUYECKUX 3A0AHUIL:

e Oyenxka omauuyno (90 — 100 %) BwICTaBIsIETCSA, €ciM paboTa BBINOIHEHA
CaMOCTOSITENIFHO TIO0 YTBEPXKICHHOH Mpoleaype, CTPYKTypa paboThl COOTBETCTBYET
MOJyYeHHOMY 3aJIaHUIO, BBIBOJBI TPAaMOTHO CGHOPMYIHpPOBaHBI, OOOCHOBAHBI M
COOTBETCTBYIOT HCXOJIHOM MH(POPMAITUH, CITYIIATENb MPABUIBHO U apTyMEHTHPOBAHO
OTBETHJI HA BCE BOTIPOCHI ITPH 3aLIUTE PAOOTHI

e Oyenxa xopowo (75 - 89 %) BBICTaBISIETCS, €CITU padOTa BBIMOJHEHA CAMOCTOATEIHHO
10 YTBEPXKACHHON TPOIEAype, CTPYKTypa pabOTHl COOTBETCTBYET IOIYYCHHOMY
3aJJaHHI0, HO HE BCE BBHIBOJIBI COOTBETCTBYIOT MCXOIHOW WH(pOpPMAIMU, HECKOIBKO
HapyIICHA JIOTUKA M3JI0KEHHS MaTepuaa, Py 3TOM CIIyIIaTelb IPAaBHIBHO OTBETHII
Ha BCE BOIIPOCHI MMPH 3aUTe PabOTHI WIIA UCIIPABHIII CBOM OTBETHI TPH YTOUHEHUH.

e Quyenxa yoosnemeopumenvro (60 - 74 %) BbICTaBISETCS, €Clid pabOTa BBINOJHEHA
CaMOCTOSITENILHO, HO C HAPYIICHUEM YTBEP KIECHHOU MPOLEeAYPhl, CTPYKTYpa pabOThI
HE TIOJIHOCTBIO COOTBETCTBYET TOJYYCHHOMY 3aJaHWI0, HE BCE BBIBOJBI
COOTBETCTBYIOT MCXOJHOM MH(OPMAINH, HapyIIeHa JIOTUKA W3JIOKCHHUS MaTepuaa,
CITyIIaTeNh He CMOT MPAaBHJILHO OTBETUTh HA BOMPOCHI TIPU 3aIIUTE PAOOTHI

e QOyenxa nHeyoosnemgopumenvHo (0o 60 %) BeICTaBIsETCS, ecu paboTa BBITIOTHEHA HE
CaMOCTOSITEIILHO, CTPYKTypa pabOThl HE COOTBETCTBYET ITOJIYYCHHOMY 3aJIaHUIO,
BBIBOJIBI HE OOOCHOBAHBI, HApYIICHA JIOTMKA W3JIOKEHHUS Marepuaia, B padoTe
JOTYIICHBI OMMOKH, CIIyIIaTeldh HE CMOT TPABIIHLHO OTBETHTH HA BOIMPOCHI MPHU
3a1uTe paboThl.

3. HpI/I OPOBCACHUN KOMNbIOMEPHO20 mMeCm-KOHmMpOJis 3HaHUI CJ'IyI.HB.TGJICfI KOMIIBIOTCpHAA
InporpaMmma OHLCHHMBACT PE3yJibTaT OTBCTOB CJIYHIaTCJIef;I Ha NOPCIJIOKCHHBIC BOIIPOCHI. Ecmm
CJIymaTejib OTBETHUII IIPABUJIBHO HaA:

90% u GoJee - OIIEHKA «OTINYHO

75 — 89% - o1IEHKa «XOPOIIO»

60 — 74% - oLleHKa «YJOBJIETBOPUTEIHLHO
MmeHee 60% - OLleHKa «HEYI0BIETBOPUTEIBLHO

4. Ilpu npoBeACHUU 0e108bLX Up WU NPOEKMHO20 3a0anus padoTa ciyliaTenel OLeHnBaeTCs Ha:

omauuno (90 — 100 %), ecnu B OT4ETE JOTUYHO U YETKO H3IIOKEHA apryMEHTAlHs IO
KQXJIOMy Iary MPUHSATHS PEIICHH, 0T4eT WH()OPMATUBEH, XOPOIIO CTPYKTYPUPOBAH;
COOJIIO/IEHBI CPOKH U MX COTJIaCOBaHUs € IperoaaBaTesieM; padoTa rpaMOTHO odopMiIeHa
(rpaduku, cxembl, TaOJIUIIBI), MATEPHUAIIBI IPEACTABICHBI B IEYaTHOM BHUJIE; IPE3CHTAIIHS
OTYeTa HarJs/IHO Mpe/ICTaBleHa (HaJuuue KOMIBIOTEPHOI Bepcuu, KearenbHo B Power
Point).

xopowo (75 - 89 %), ecnu B OoT4eTE JOTUYHO U YETKO HU3JOKEHA apryMeHTalus IO
KaXJIOMy IIary MPUHSATHS PEIICHH, OTYeT WH()OPMATUBEH, XOPOIIO CTPYKTYPUPOBAH;
COOJTIOJICHBI CPOKH MTPHHATHS PEIICHUH U UX COTJIACOBAHUS C BEIYIIMM IPEIoIaBaTesIeM,
HO €CTb 3aMeYaHue He TMPUHLUIHUAIBHOTO XapakTepa, KOTOpbIe CIyIIaTelb
CaMOCTOSITENILHO MCIIPABJISIET IPU YTOUHEHUH.

yooenemeopumenvHo (60 - 74 %), ecnu B 0T4ETE HE BCETJa JIOTUYHO U YE€TKO M3JI0KEHA
apryMeHTalus Mo KaXJAOoMy IIary MNPUHSATHS PEIIeHUH, OTYET MJIOXO CTPYKTYPHPOBAaH,
HAPYIIAJTUCh CPOKU MPUHSATHS PEIICHUH U UX COTJIACOBAHUS C MPErnojaBaTesieM.
Heyoosiemseopumenvio (0o 60%) BBICTAaBISETCS, €CiH paboTa IUI0X0 odopMiIeHA
(mpencraBieHbl HE Bce rpadKH, CXEMBbI, TaOIUIIbI), MATEPHAIIBI YACTHYHO TTPEICTABIICHBI
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B PYKOIIMCHOM BH/I€; HE MOJTrOTOBJIEHA MPE3EHTAIMs OTYeTa (HET KOMIIbIOTEPHOI Bepcuu
WM HaIJISTHBIX MaT€pUANIOB) HIIM €CJIA OTUET HE MPE/ICTaBJICH.

6. KaapoBoe oGecnieuenue 00pa3oBaTeibHOI0 nmpoiecca

No | ®UO, JIoKHOCTD Tembl 3aHsTUI

1. | Pomun C.M., K.TexH.H., AoueHT, [{udposas kapenpa MI'TIMO Jlexyuu u
npakmuveckue
3AHAMUA O memam
1-8.

2. | Bepumuun M.A., 5 net onbiTa B mporpaMMmupoBanun, Python- 7

eKyuu u
paspabotuuk B VK, panee - mpenoiaBarenb 1 HACTABHUK B 4

npakmudecKkue

GeekBrains, Rubius, Zerocoder (mporpaMmsl 1o pazpadboTke Ha

. 3AHAMUA NO memam
Python, C# u Unity), aBTop cOOCTBEHHOTO 00pa30BaTEIHLHOTO 917
Kypca 1o nmporpaMMupoBanuio Ha Python

7. MarepuaibHO-TeXHUYECKOE o0ecnedeHne peaau3aunu padoyeil mporpaMmmbl

Crmcok yuebHo-1a00paTOpHOTO 000Dy IOBAHUS.

KomneioTepnslit  kigacc, 0OOpyAOBaHHBIM KOMIBIOTEPHOM TEXHUKOW B KOJIMYECTBE
OIITUMAJIBHO AOCTAaTOYHOM IJIA pa60T1>1 B I'pyIIic, 1 JOMOJIHUTCIILEHO HpCHOﬂaBaTeHBCKHﬁ. Bce
KOMIIBIOTEPBl JOJDKHBI ObITH oOecmedeHbl jaoctynoM B HMHrepuer. Knacc pomkeH ObITh
000pyI0BaH MYJIbTUMEIUHHBIM IPOSKTOPOM.

Criennan3upoBaHHbIE JICKIIMOHHBIE ayJUTOPUHU, O00OpPYAOBAaHBI BUICONPOCKIIMOHHBIM
o0opyIOoBaHMEM JJIA TMPE3CHTAM M CPEACTBAMU 3BYKOBOCHPOU3BEICHUS, U DKPAHOM.
[lomemienust uis MpoBeACHUS NMPAKTUYECKUX 3aHATHI, 000pyIOBaHHbIE y4eOHON MeOenbio U
KOMIIBIOTEPAMH CO CTICIIHATU3UPOBAHHBIM KOMITJIEKCOM O(UCHOTO IPOTPAMMHOTO 00ECTICUCHHUS.

Meroauka 3aHSITHI TpeaycMaTpUBAET MCIOJIb30BAHUE AJIEKTPOHHBIX HU3AAHUM (UTEHUE
JIEKIUA C MCIOJIB30BAHUEM CIalA-TIpe3eHTAIM, JEKTPOHHOTO Kypca JEKIHH, TpaduuecKux
00BEKTOB, BHJICO- ayIMO- MaTEPHUAJIOB, MPEACTABICHHBIX MpenoiaBaTeneM u uepe3 MHTepHer.

Takkxe uCroyb3yeTcs CenuaIn3upoBaHHas MPOrpaMMa KOMITBIOTEPHOTO TECT-KOHTPOJISA,
KoTopasi Oa3upyercsi Ha BOIPOCAxX, IMOATOTOBJIEHHBIX mpenoaaBareneM. lIporpammel Tect-
KOHTPOJISI MCHOJIB3YIOTCS JUISl TEKYLIEro KOHTPOJSI 3HAHMM CIIyluaTeled U B KauecTBE MEPBOTO
JTana Mnpu nprueMe 3a4era.

B3anmopeiicTBre ¢ 0OydarOIMMUCS OCYIIECTBISETCS HE TOJBKO B ayAWTOPUHU, HO U
MOCPEACTBOM JJIGKTPOHHOM TMOYTHL, MPOrpaMMbl sl BUAeo-KoHpepeHIMit Dion M HHBIX
BHICOTIATHOPM.

WNuTepaktuBHble (HOpPMBI MPOBEACHUS 3aHATUN: MPAKTHUKAa KOMIBIOTEPHOW MOATOTOBKH
JIEKIIMOHHOTO MaTepuaa, pa3paboTaHbl U UCIONB3YIOTCS AIEKTPOHHBIE MPE3CHTAIINH.

8. HNudopmaunnonHoe odecnevyenne peajgusanum padodeid nporpaMmbl

8.1. Ocnosunas rumepamypa

l. KpuBonanos, C. . AmnHanu3 naHHbBIX. MeTonbl TEOpUM BEPOSTHOCTEH U
MaTeMaTHYeCKOW CTaTUCTUKU Ha si3bIke Python : yuebnoe mocobue / C.51. KpuBonamnos.
— Mocksa : UHOPA-M, 2025. — 678 c. — (Beicuiee ob6paszoBanue). — DOI
10.12737/2034420. - ISBN 978-5-16-018616-0. - Tekcr : snekrponHsii. - URL:
https://znanium.ru/catalog/product/2034420 (nara obpamenus: 10.07.2025).

2. llxommna, T. A. Craructuueckuii aHanu3 paHHeIXx B Python: maGopaTopHbrii
MPaKTUKYM : ydeOHoe mocobue mns HampasieHus 01.03.05 «craructuka» / T. A.
HIkonuna, C. M. Illep6akoB. - PocroB-Ha-J{oHy : M3narenbcko-noaurpapuueckuii
kommuiekc PI'DY (PMHX), 2024. - 104 c. - ISBN 978-5-7972-3232-2. - Tekcr :
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anekTpoHHbid. - URL: https://znanium.ru/catalog/product/2214547 (nara oGpameHust:
12.07.2025).

Hasapos, JI. M. UndopmaninoHHbIe TEXHOIOTHUH B TPO(HECCUOHATBLHOM AeITeTbHOCTH:
MHTEJUIEKTyaJlbHbIM aHallu3 JaHHBIX U OM3HEC-aHAIUTHKA : yueOHoe nocodue / 1. M.
Hazapos, A. A. Konann. — Mocksa : UH®OPA-M, 2025. — 326 ¢. — (Cpennee
npodeccuonansHoe oOpazoBanue). - ISBN  978-5-16-019356-4. - Tekct
anektponHbiid. - URL: https://znanium.ru/catalog/product/2110964 (nara oGpamenus:
12.07.2025).

XKyxos, P. A. A3bik mporpammupoBanus Python: mpaktukywm : yaebHoe nmocobue / P.A.
XKyxoB. — Mocksa : UHOPA-M, 2024. — 216 c. + Jlon. marepuaisl [DI€KTPOHHBII
pecypc]. — (Beicmiee oOpa3oBaHme). — DOI
10.12737/textbook Scb5ca35aaa7f5.89424805. - ISBN 978-5-16-018516-3. - Tekcr :
anekTpoHHbIA. - URL: https://znanium.ru/catalog/product/2139862 (nara oOparmieHus:
10.07.2025).

Iaupenko, U. I'. TexHonoruu 1 METOIbI MPOrPAMMUPOBAHUS: yUeOHOE MOCOOUE IS
By30B / U. I'. 'annenko, @. @. [1asnos, [I. 0. ®enopoB. — 2-e usf., nepepad. u Jo1.
— Mocksa : U3ngatensctBo Opaiit, 2024.

8.2. Jlononnumenvrasn tumepamypa

1.

Ban Xopn II, b. M. PyCharm: npodeccronansnas pabora Ha Python : npaktuueckoe
pyxoBojactso / b. M. Ban Xopn II, K. Hryen ; nep. ¢ anrn. W. JI. JItocko. — Mocksa :
JAMK Ilpecc, 2024. - 620 c. — ISBN 978-5-93700-274-7. - TeKCT : 3NEKTPOHHBIU. -
URL: https://znanium.ru/catalog/product/2205063 (nara obpamenus: 10.07.2025).
Kopurec, b. I'paduka na Python. Cozmanue 2D- u 3D-uzo0pakeHuii 111 Hay4IHOU
rpaduKy ¥ Ipe3eHTalui : npakTuyeckoe pykoBoactBo / b. Kopurec ; nep. ¢ anra. U.
JI. JTrocko. - Mockaa : JIMK Ilpecc, 2024. - 380 c. - ISBN 978-5-93700-286-0. - Tekct
anektpoHHsli. - URL: https://znanium.ru/catalog/product/2205073  (mara
obpamenus: 10.07.2025).
Kpusonanos, C. 5. BBenenue B aHanu3 AaHHbIX. [IOMCK CTPYKTYypbl NaHHBIX C

npuMeHeHneM s3bika Python : ygeGHoe mocobue / C.5. KpuBonamoB. — Mockaa :
NH®PA-M, 2024. — 177 c. — (Bricmiee o6pazoBanue). — DOI 10.12737/2082643. -
ISBN 978-5-16-019001-3. - Tekcr : 3JIEKTPOHHBIM. - URL:

https://znanium.ru/catalog/product/2082643 (mara oopamenus: 12.07.2025).

8.3. Humepnem-pecypcul, 6a3bl O0AHHBIX:

Ne

/o

HaumenoBanue XapakTepucTHUKH pecypca

S5C ZNANIUM
000 «3HAHUYM»
http://znanium.ru/

OBbC «YHuBepcurerckas
OnoOIMOTEKA OHJIANH)
000 «HekcMenua»

Joctyn k 0a30B0# KOJUIEKIIMM U KHUTaM
uznatenscTB-naptHepoB (FOctunmudopm;
U3/1aTeNbCTBO «/leno»: « IKoHOMuUKa U
MEHEDKMEHT»; u3aaTenbcTBO «BJIAJIOC):
«Briciiee oopazoBanue. Mctopus»; KomIeKIus
«Pycckuii 3K KaKk HHOCTpaHHBINY). ConepKUT
KHHUTH, )KYPHAJIbI, CTaTbU U3 PA3JIMYHBIX U3JaHUN
(6onee 53 ThIC.).

Joctyn k 6a30BO¥ KOJIJIEKIIMH, OTACTBHBIM
KOJUIEKUUAM u3naTenbeTB «llpocnexT», «AcnekT
IIpecey», «Bocrounas kHuray. Pecypc coaepxut
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http://znanium.ru/

https://biblioclub.ru/

DneKTpoHHasi OMOIMOTEKa
MI'MTMO MU Poccuu
(pasmemaetcs Ha iardopme DbC
«YHuBepcuTeTcKas Onbimorexa
oHJtaitH»)_https://biblioclub.ru/
3BC BOOK.RU

«KnoPyc meamnay
https://www.book.ru/
Ob6pasoBarenbHas maTgopma
FOpaiit

00O «2OnexrpoHHOE
nznatenscTBo FOpaii»

https://urait.ru/

y4eOHUKH, Y4eOHBIC TTOCOOUSI, MOHOTpaduH,
NePUOANYECKUE U3aHS, CIPABOYHUKH,
CJIOBapH, SHIIUKIIONICIUH, BUJICO- U
ayJluoMaTepHanbl, XyJ105KECTBEHHYIO JINTEPATYPY
(6onee 141 Tric. HaumeHoBaHuif). Taxxke
COJIEPKUT KHUTH u3narenscTBa «MI'TMMO-
Yuusepcurer» ¢ 2014 roga no HacTosiee Bpems
Y TIOCTOSIHHO TIOTIOJTHSIETCS.

Conepxur 6omnee 3800 TOKyMEHTOB: yIeOHUKH,
MOHOTpaduu, AUCCEPTALIUU.

BazoBas xomiekmus coaepkut 6omnee 23 ThIC.
y4eOHUKOB ¥ MOHOTrpaduii no 20 TeMaTuyecKum
KaTerOpHsIM.

B nmoxamucke 1ocTym Ko BceM Hay4YHbBIM U3JaHHSIM
u yaeOHukam BIIO.
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