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ObsaacTh NpUMeHeHu st

®onp ornerounsix cpeactB (POC) — sBIAETCS HEOTHEMIEMON YaCThIO YIEOHO-METOJHUECKOTO
KOMILIeKca yueOHOH aucuuiuimHbl «OpkecTpamus u aBToMaTu3anus B Airflow» u npeaHasHadyeHn s
KOHTPOJISI M OIICHKH 00pa30BaTeIbHBIX JOCTHKEHUH 00YYaIOIUXCs, OCBOMBIIUX IIPOrpamMMy JaHHOM
JOUCIHUITJIIMHBI.

Hesan u 3a1aum PoHIA OLIEHOYHBIX CPEIACTB

HGHBIO q)OHZ[a OLCHOYHBIX CPCACTB ABJIACTCA YCTAHOBJICHHUEC COOTBECTCTBUSA YPOBHS IOATOTOBKH
oOyuaroimuxcst TpeOoBaHUAM (peepabHOro rocyJapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAaPTA.

I[HSI JOCTHXXCHUA MOCTaBJIICHHOM neiaun @OHHOM OICHOYHBIX CPCACTB IO AUCHUILINHC
«O06001EHHBIE GYHKLINNY) pPELIatoTCs CIEAYIOLINe 3a1auu:

— KOHTPOJIb W YIPABJICHHE IMPOLECCOM IMPHOOpPETeHUs] OOYydYalONIMMUCS 3HAHWN, YMEHUH W
HAaBBIKOB IMPEAYCMOTPCHHBIX B paMKaxX JaHHOI'O Kypca;

— KOHTPOJIb 1 OUCHKA CTCIICHU OCBOCHUA KOMHGTGHHHﬁ, NpeaAyCMOTPCHHLBIX B paMKax JaHHOI'O
Kypca,

— o0ecrie4eHrne COOTBETCTBUS PE3yJbTaToOB 0OydeHHs 3ajadaM Oymymied npodeccHoHaTIbHON
ACATCIIBHOCTH YCPC3 COBCPIICHCTBOBAHWEC TPAAWIMOHHBIX W BHCAPCHHUC HWHHOBALIMOHHBLIX MCTOI0B

o0yuyeHHs B 00pa3oBaTeNbHBIN MPOLIECC B paMKax JaHHOTO Kypca.



1. IlepeyeHb KOMIeETEHIMII ¢ yKa3aHHeM JITamnoB HX (opMHPOBaHHUA B Mpolecce
0CBOEHHS 00pa30BaTEIbHON MPOrpaMMbl

1.1. Ilepeuenv nnanupyemvix pezynromamoé o00Oy4eHUn NO OUCUUNTUHE, COOMHECEHHBIX
¢ NIIAHUPYEMBIMU PE3YIbIMAMAMU 0C80EHUS 00PA308AMENbHOI RPOZPAMMBbL

B pesynbrate ocBoenus OOIl maructpaTypsl 00y4arOImUNCs JOHKEH OBIIAICTh
CIIEYIOIMMU pe3yabTaTaMUu 00y4EeHHUS MO TUCHUILINHE!

Koanl komnerennui

PesyabTarsl ocBoenuss OOII
Cooeporcanue komnemenyui *

IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB
00yuyeHusi o TUCHHILINHE™*

[IK-6

CIOCOOEH K MPOSKTUPOBAHHIO U
pa3paboTKe HayKOEMKOTO
POTPaMMHOTO 0OECTICUeHHsSI Ha
OCHOBE TEXHUYECKOT'O 3a/IaHuUs

3-I1K-6 3HaTh OCHOBHEIE LI€JIN U 3a0a4U
MIPOCKTHPOBAHUS U Pa3pabOTKH
HAYKOEMKOI'0 ITPOrpaMMHOT0 o0ecrieueHust
Ha OCHOBE TEXHMYECKOT0 3a/IaHHUSI.
V-IIK-6 YmeTth pazpabaTbiBaTh
HayKOEMKOE TIPOrpaMMHOE 00eCIIeUCHHE
HAa OCHOBE TEXHUYECKOI0 3aJaHusl.
B-I1K-6 Bnaners HaBbIKaMu pa3pabOTKU U
MPOEKTUPOBAHUS HAYKOEMKOTO
IPOrpaMMHOTO 00€CTIeueHUsI Ha OCHOBE
TEXHUYECKOTO 3aJaHMUs.

[IK-5

CHOCOOEH YETKO
(bopMyITHpOBATH 1IEITU U 33]a41
Hay‘-IHO-HpI/IKJIaI[HBIX HpOGKTOB,
pa3palaTbIBaTh

3-I1K-5 3HaTh OCHOBHEBIE LIEJH U 3aa41
HAYYHO-TIPUKIIATHBIX IPOEKTOB,
pa3pabaThiBaTh KOHUENTyaJIbHBIC U
TEOPETHYCCKUE MOJICTH PEIIaeMbIX 3a/1a4.

V-IIK-5 YMmeTp yeTko hopMynupoBaTh
LEJIN U 33a7ja41 HayYHO-ITPUKJIAIHbIX
MIPOEKTOB, pa3padaThIBATh
KOHLICNITYaJIbHBIE U TEOPETUUECKUE
MOJIEIM PEUIAEMBbIX 3a1a4

B-I1K-5 Bnaners HaBbIKaMH pa3pabOTKu
TEOPETHYECKUX MOJIENIEHN permaeMbIX
3a/1a4.

KOHIIETITYaJIbHBIC U
TEOPETHUUECKUE MOJIETH
pelaeMbIx 3a1a4y

1.2. 9manvt  popmuposanus ooIr
Mmazucmpamypa

KoMIoHeHThl KOMIETeHIUH, Kak MpaBuio, (OPMUPYIOTCS MPU H3YUYEHHUU HECKOJBKHUX
JUCLHUIIIMH, a TaKXKe B HEMaJOW CTENEeHUM B IIpolecce MNpoxoxzacHus npaktuk, HUP u Bo
BpEMsI CaMOCTOSITETLHON paboTel oOydaromierocsi. BeimonHnenue u 3ammra BKP sBisirorcs Bumgom
y4eOHOI1 IesTeTbHOCTH, KOTOPBIH 3aBepiiaeT mporecc GopMUPOBAHUS KOMIIETECHIINHA.

MecTo AMCUMIUIMHBI ¥ COOTBETCTBYIOLIMI d3Tanm  (OPMUPOBAHUS KOMIIETEHIIMH B
[IEJIOCTHOM TIpolleccCe TMOJATOTOBKM IO 00pa3oBaTeNbHOM MpOorpaMme MOXKHO OMNpEeAETUTh 110
MaTpHULE KOMIIETEHIIUN.

Otansl GOPMHUPOBAHUS KOMIIETEHIIMH B MTPOLIECCE OCBOCHUS AUCIUIITUHBIL:

- HAYaJIbHBIN 3Tanm — Ha 3TOM d3Tane (OPMUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAJIbHbIE OCHOBBI
KOMIIETEHIIMM, OCBaMBAlOTCS OCHOBHBIE KaTeropuu, ¢opmupyrorcs 0azoBble ymeHHs. CTyAeHT
BOCIIPOM3BOAUT TEPMUHBI, (DAKTBI, METOJ/bI, MOHATHSA, NMPUHLIMIIBI W TPaBWIA; pELIaeT y4yeOHbIe
3a/1a4¥ 1Mo 00pasIry;

- OCHOBHOWM 5Tam — 3HaHMS, YMEHHs, HaBBIKH, obOecreuynBaromye (HOpMHUPOBAHHE KOMIIETEHIIUH,
3HAQYUTEIIBHO BO3PACTAIOT, HO €Ill€ HE JOCTUIAI0T MTOrOBBIX 3HadeHWil. Ha 3TOoM sTame cryneHt
OCBaMBaeT AaHATUTUYECKUE JEHCTBUS C MPEIMETHBIMU 3HAHMSMH IO JUCIUIUIMHE, CHOCOOeH
CaMOCTOSITENIFHO ~ pelIaTh yueOHble 3aJayd, BHOCS KOPPEKTUBBI B QITOPUTM JICHCTBUH,
OCYIIECTBIISISl KOPPEKIIMIO B X0J1€ padOThI, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBHUS;
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- 3aBepIIAIOIIMI dSTam — HA JTOM OJTale CTYACHT JOCTHUTaeT HWTOTOBBIX IOKa3aTesled 1o
3asIBJICHHON KOMIIETCHIIMU, TO €CTh OCBAWBAE€T BECh HEOOXOIUMBIA O0BEM 3HAHUI, OBIAICBACT
BCEMH YMEHHUSIMU M HaBbIKaMU B cepe 3asBieHHONW KommeTeHUHH. OH CIocOOEH HCHOJIb30BaTh
9TU 3HAHUS, YMEHUs, HaBbIKU MPHU PEIICHUM 3aJ]1ay MOBBIIICHHOM CIOKHOCTH U B HECTaHAAPTHBIX
YCIIOBUSIX.

Oranbel  GOpMHUPOBAHUS KOMIICTCHIIMH B XOJE OCBOCHHS JUCHUIUIMHBI OTPAXKAIOTCS B

TEMaTHYECKOM IUTaHe (CM.II. 4 pabodeit MporpaMMbl AUCIUILIAHBI).

1.3. Ilacnopm ¢honoa oyenounvix cpeocme no OucCyunIUHe

3auem c ouenkoii

B Ounere ABa TCOPETUUCCKHUX BOIIpOCa U OAWH HpaKTquCKHﬁ.

TeopeTquCKHe BOIIPOCHI ouera:

10.
11.
12.
13.

14.

15.

UYro takoe opkectpaTop B KoHTekcTe ETL-nporieccoB u kakoBa ero poss?

B 4em 3akirouaeTcs OCHOBHOE OTIIMYME MEKAY OPKECTPATOPOM 3a/1ad ¥ TPaJULMOHHBIMU CPEICTBAMU
TJIaHUPOBAHUSA 3a/1a4?

Onuiute nporecc pa3BepthiBanus Apache Airflow ais okanbHO# pa3paboTku. Kakue maru
HEOO0XOMMO BBIIIOJIHUT?

KakoBbl ocHOBHBIE a0cTpakiuu B Apache Airflow, u kak OHM B3aUMOJICHCTBYIOT APYT C APYyrom?

Uro takoe orepatopsl B Apache Airflow n kak OHM HCIIONMB3YIOTCS IS peaTn3anny 3aaa4?

B vem 3akmrouaercs konuenuusi TaskFlow B Apache Airflow u kak oHa yiydiiaer pa3paboTKy pabodux
mpoiieccoB?

Kak Hactpouts u nucnosnb3oBats Connection B Apache Airflow ass moakIroueHUs K BHEIIHUM CUCTEMaM U
0a3am aHHBIX?

Onwuimre apxutekTypy Apache Airflow U OCHOBHBIE KOMIIOHEHTHI CUCTEMBI.

Kak Airflow nogznepxuBaeT napasuiesibHOE BHIIOJTHEHUE 33a4, U KAKUE MEXaHU3MBI 17151 3TOT0
WCIIOJIB3YIOTCS?

Kakue tunsl onepatopoB cymecTtBytoT B Apache Airflow u ans kakux 3a1a4 OHY NpeiHa3HAuYECHbI?

Kak BbICTpOUTB 3aBUCHMOCTH Mex Ty 3anauamu B DAG ¢ momomsio Apache Airflow?

B uem oTimume mex iy cratndeckumu U nuHamudeckuMu DAG B Apache Airflow?

Kakue criocoOs! ynpasnenus omuOkamu cymectByioT B Apache Airflow s 3amad, KoTopsie HE MOTYT
OBITH BBITIOJTHCHBI?

Kak moxHO MacmTabupoBats Apache Airflow aist paGoTsl ¢ OonbIIMMHE 00bEMaMH JAHHBIX WM BEICOKON
Harpy3Koi?

KakoBbI OCHOBHBIE TIOJIXO/Il K MOHUTOPUHTY M JIOTHPOBaHUIO 337124 B Apache Airflow?

6.2.2. Konmponvnas paboma Ne 1

Onucanue 3a1a4uu:

Cosznaiite u pazsepante ETL-naiinnaitn 8 Apache Airflow, KOTOpBIi BBIMOTHSET CIASAYIOMINE 3a/1a9H:

H3BnedyeHne qaHHBIX:

Ckauaiitre CSV-daiin ¢ OTKpBITHIMH JaHHBIMH (HAIIPUMEp, CIMCOK MOJIb30BaTeNe) ¢
ucnonb3oBanuem BashOperator.

Tpancdopmanus JaHHBIX:

[IpeobpasyiiTe nanHbIe ¢ momotbio PythonOperator: nmpuBenuTe Bce UMEHA B BEpPXHUM PETUCTP U
OTOUIBTPYHTE TOJIb30BATENCH, Uel BO3pacT MeHbIe 18 jer.



3arpy3ka JaHHBIX:
Coxpanute npeobpazoBaHHbIe JaHHbIE B HOBBIN CSV-(aiin unu 3arpysute ux B 6a3y ganusix SQLite ¢
ucnonb3oBanuem PythonOperator.

TpeboBanwus:
Pazpaborate DAG, KOTOpBIH BEITIOJHSIET BCE TPH 33J1a4H TTOCIICIOBATEIHHO.
[TadinnmaiiH q0JKeH OBITh Pa3BEPHYT JIOKAJIBLHO C Mcnojib3oBaHueM Apache Airflow.

OO6paboTraTs BO3MOKHBIE OIIMOKH, HAIIPUMED, €CIH (ailsl He yAaeTcs CKayaTh.

6.2.2. Konmpoavnas paooma Ne 2

3anaua: Co3nanue u HacTpoiika DAG i 00paboTKH JaHHBIX
Omnucanue 3a4a4u:
Coznaiite mpoctoit DAG B Apache Airflow, KOTOPBI BBEIIOTHSET CASAYIOUINE ONEPALIUN:

H3BiieueHne TaHHBIX:
3arpysure gaHHbie ¢ OTKpbITOro API (HampumMep, JaHHBIEC O ITOTojIe) ¢ Mcmosib3oBanueM PythonOperator.
BriBenuTe nosgyueHHbIE TaHHBIE B KOHCOJIb.

Tpancopmanus TaHHBIX:
[TpeobOpasyiiTe nanHbie (HAapUMEp, U3BJIEKUTE TOJIBKO TEMIEPATYPy U OMHCAHUE TIOTOJIbI) C
nomoinsio PythonOperator.

3arpy3ka JIaHHBIX:
Coxpanure npeoOpa3oBaHHbIC JaHHBIC B TEKCTOBBIN (aiin ¢ ucrnons3oBanreM PythonOperator.

TpeGoBanus:
Co3znaiite DAG, KOTOpPBI BBIOJIHSAET BCE TPHU 33Ja4H MOCIEA0BATENBHO.
[Taiinnaiin 10JKeH OBITh HACTPOCH JIJIS JTOKAITBHOM pa3paboTKH.

Jo6aBbpTe 00paboOTKy OMmMHKMOOK (HampuMep, YBEIOMJICHUE B CIIy4ae HEYauHOM 3arpy3Ku JaHHBIX ).

0) KpuTEepUU OLICHUBAHMS KOMIIETEHIMH (pe3yabTaTOB) — MpaBUiIbHAasl paboTa Ko/ia MPOrpaMMBl,
MNOHMMaHME AJITOPUTMA METOJIa ONTUMM3ALIMN, YMEHHE BBIBECTH HEOOXOANMBbIE

B) OIMIMCAaHUEC NIKAJIbI OIICHUBAHUA:
Kaxnas 3anada onenuBaercs no mkaie or 0 go 10 0auios.
KoHnTponbHas paboTa cuuTaeTCs BRIIOJHEHHOHN YCIIEITHO ITPY CyMMAapHOU OIIEHKe He Hibke 18 0aos.

6.3. Memoouueckue mamepuansl, onpedenaouiue RPOUeOypsl OUeHUBAHUS 3HAHUIL, YMEHUIl,
HAaBvlKOo8 u (unu) onvima OeAmeaIbHOCMU, XAPAKMEPUZYIOWUX IMAansvl Qopmuposanus
KomnemeHyui

®opwma arrectannu | HanmeHoBaHME OIEHOYHOTO CPEACTBA baniasr

3ader (100 6annor) | KontponpHas padorta Ne 1 30
KonrtponbHast pabora Ne 2 30
OTBeTHI Ha OUJIET 40




7. IlepeyeHb OCHOBHOI M IONOJHUTEIbHON Y4eOHOM JIMTEPATYPbl, HEOOXOAMMOM JJIsI
OCBOCHMS TUCIHUIIINHBI

@) OCHOGHAA yuedHaaA Tumepamypa:

a) ocHo6HaA yueOHaAn Tumepamypa:

1. James D. Miller — Apache Airflow: The Hands-On Guide — 2020 — 360 ctpanmuir
2. Marcelo Leal — Data Pipelines with Apache Airflow — 2020 — 348 ctpanmuir
3. Cesar A. L. de A. — Learning Apache Airflow — 2020 — 220 ctpanmuig

0) oononnumenvHasn yyednas iaumepamypa:

1. Patrick S. McDaniel — Mastering Apache Airflow — 2021 — 400 ctpanwi
2. Tarek S.S.J. S.— Apache Airflow for Data Engineering — 2020 — 250 ctpanuig

8. Ilepeyenb pecypcoB* MH(pOPMAIMOHHO-TeJIeKOMMYHUKALMOHHON ceTn «WHTepHer» (najiee -
ceTb «AHTEepHET»), HEOOXOAMMBIX /LISl OCBOCHUS THCUMIIIMHbI

9. MeToauyecKue yKazaHus 1Jisl 00y4arouXcs 0 OCBOEHUIO THCIUIITHHbI

Bun yae6HOTO Opranuzanus AesITeIbHOCTH CTYISHTa
3aHATHUSA
Jlexmus Hanucanne koHCIeKTa JEKIUA: KPaTKO, CXEMAaTHUYHO, MTOCIEA0BATEIBLHO

(UKCUPOBaTH OCHOBHBIE MOJIOXKEHUS, BHIBOJIbI, (POPMYINPOBKH, 000OIIEHUS;
MOMeYaTh BaKHBIE MBICIIH, BBIIEIATH KIIOUEBBIE CI0Ba, TepMUHEL [IpoBepka
TEPMHUHOB, IOHATUH C IIOMOILBIO SHIMKIIONEAUH, CJI0BApEN, CIIPaBOUYHUKOB C
BBIMICBHIBAHUEM TOJIKOBaHUH B TeTpaab. OO03HAUUTH BONPOCH], TEPMUHBIL,
MaTepuai, KOTOPbI BBI3BIBAET TPYIHOCTH, TIOMETUTD U MOIBITATHCS HATH
OTBET B pEKOMEHyeMol tuteparype. Eciin caMocTosTeIbHO HE y1aeTcs
pa3o0paThcs B MaTepualie, He0OX0UMO COPMYJIHNPOBATh BOIIPOC U 3a]aTh
IpenojaBaTesto Ha KOHCYJIbTAIMY, HAa MPAKTUYECKOM 3aHSITHH.

IIpakTnueckue [IpopaboTka paboueii mporpaMmsl, yaessisi 0co00e BHUMaHUE LIENSIM U 3a]jauam,
3aHATUA CTPYKTYpE H COAEPKaHUIO TUCIUIUIMHBL. PaboTa ¢ KOHCIIEKTOM JIEKIMH, TPOCMOTP
pEKOMeHyeMOi TuTepaTypsl. M3yueHne BEIOpaHHON MpeaAMETHOM obmacTn Ha
MPUMEPAX PELIECHUs 3a]1a4 CEMUHAPCKUX 3aHATUI, WHAUBUIYaIbHbBIX
JIOMAaITHUX 3aJIaHH.

Kypcosast pabora He npenycmorpena
Kontponbnas O3HaKOMUTBHCSI C OCHOBHOM U JOTIOJIHUTEIBHOM JTUTEPATypOM, BKITIOYAS
pabota CIIPaBOYHbBIC U3aHUS, 3apyOeKHbIe UCTOYHUKH, OCHOBOIIOIATAIONINE TEPMHUHBI.

[TonpakTUKOBATHCA B PEILIEHUU aHAJIOTUYHBIX JIOMAIIHUX 3aJa4 110 BCEM TeMam
KOHTPOJIbHBIX PadoT.

JlabopatopHast He npenycmorpena.

paboTa

IToxroropka K IIpy moaroToBke K 3a4€Ty HEOOXOAMMO OPUEHTHUPOBATHCA Ha KOHCIEKTHI JIEKIUH M
3a4€eTy PEKOMEHYEMYIO JIUTEPATYPY.




2. OnucaHue moka3atesiell 1 KpUTepueB OLEHNBAHUS KOMIIETEHUMI HA Pa3jIMYHBIX ITaNax ux (popMuUpoOBaHMs, ONUCAHHUE

IIKAaJ OICHUBaAHUA
KoneunpiMu pe3yiibTaTaM OCBOCHHA MPOrpaMMbl JUCHHUIIIMHBI SABJIAIOTCA C(i)OpMHpOBaHHLIC KOTHUTUBHBIC ACCKPUIITOPBI «3HATH», «KYMCETb»,
«BJIAACTb», PACIIMCAHHBIC IO OTACIBHBIM KOMIICTCHIHAM, KOTOPBLIC IMPUBCIACHLI B m1.1. CDOpMI/IpOBaHI/Ie OTUX ACCKPUIITOPOB IMPOUCXOJUT B IMPOLICCCC

U3y4YeHMsI JUCLUIUIMHBI 10 3TallaM B paMKax pa3jMYHOro BUAA y4EOHBIX 3aHATHH U CaMOCTOATENbHOM paboThI.
Brienstorces Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMIETEHIIMH HA KA)KJOM 3Tale: MOPOTOBBIN, MTPOABUHYTHIA U BBICOKHIA.

YpoBHHU Coaep:xaTeibHOE ONUCAHUE OcCHOBHbIE IPU3HAKHU Bbl/leJICHUS YPOBHS BPC, ECTS/IIaTudauibHas
YPOBHSI % HIKAIa U151 OEeHKH
O0CBOEHMSI | JK3aMeHa/3ayeTa
Broicokuii TBopueckas nesTenbHOCTh Brarouaem nusicecmosawuii yposenv.
Bce 6uovr komnemenyuil CTyneHT IeMOHCTPUPYET CBOOOHOE 00Iaganue
chopmuposarvl Ha 8bICOKOM KOMITETEHIIUSIMH, CTIOCOOEH MPUMEHHUTH UX B A
VpOBHE 6 COOMBEMCMBUU C HECTAaHAAPTHBIX CUTYaLUsIX: TIOKA3bIBAECT YMECHUE 90-100 Otimtiio/
Yenamu U 3a0a4amu OUCYUNIUHbL CaMOCTOSITEBHO TPUHUMATH PEIICHHE, PEelaTh 3auTero
npobiemMy/3a1ady TEOPETHISCCKOTO HITH
MPUKJIaTHOTO XapaKTepa Ha OCHOBE U3yYCHHBIX
METO/OB, IPUEMOB, TEXHOJIOTHH
IIpoaBuHYyTHIH IIpumenenue 3HAHUU u | Brarouaem nusicecmosuwjuii ypogens.
Bce 6uovr komnemenyuil ymeHuil B Oonee mupokux | CTyIeHT MOXET J0Ka3aTh BIAJCHUE B/
cpopmuposansl Ha npoOsuUHYmMoM | KOHTEKCTaX  y4eOHOH M | KOMIICTEHIHMSMH: IEMOHCTPHPYET CIIOCOOHOCTh 85-89 Ouers xoporo/
YpogHe 8 COOMBEeMcmaUU ¢ npodeccuoHanbHON coOMpaTh, CHCTEMAaTH3UPOBATh, AaHATU3UPOBATH U 3auTero
yensamu U 3a0a4amu OUCYUnIunbl | IEATENTbHOCTH, HEXEIH 10 | TPaMOTHO MCHOJIB30BaTh MH()OPMALHIO U3
oOpasiy, Oousblell  moineil | caMOCTOSATENbHO HAal/ICHHBIX TEOPETUUECKUX
CaMOCTOSITEIBHOCTH W | UCTOYHHUKOB M WJUTIOCTPHUPOBATh UMH TEOPETHUECKHE
WHHULMATHBBI TIOJIOXKEHUS HIT 00OCHOBBIBATH MPAKTUKY C/
IIPUMEHEHUS. 75-84 Xopouro/
3auTeHo
Iloporossbrii PenponykruBHas CTyneHT IeMOHCTPHUPYET BIaJCHNE KOMIETECHIMSIMHU 65-74 D/VY nosnerBoputenbHO/
Bce 6udwvr komnemenyuii JeSITeIbHOCTh B CTaHAAPTHBIX CHUTyallMsX: H3JaraeT B Ipenenax 3a4yreHo
chopmuposanvl Ha NOpPo208OM 3ajJjad  Kypca TEOPeTHYeCKH H  TPaKTHICCKU
yposHe KOHTPOJINPYEMBINA MaTepHuall. 60-64 E/Tlocpencrenno
/3auTeHo
Huzke moporosoro OTCyTCTBHE IPU3HAKOB ITOPOTOBOI0 YPOBHS: KOMIIETEHIIMU HE CPOPMHUPOBAHBI. 0-59 HeynosnerBopurensHo/
CTyneHT He B COCTOSIHUM IIPOJEMOHCTPUPOBaTh 0OJaJaHWe KOMIIETCHLUSMHU B 3a4yreHo
CTaHAAPTHBIX CUTYALHSIX.




OueHuBaHue pe3ynbTaToB 00YUYEHHUS CTYIEHTOB IO IUCHHUIUIMHE OCYIIECTBIISIETCS 10 PETJIIAMEHTY
TEKYILEro KOHTPOJISI U MPOMEKYTOUHOM aTTECTaIUU.
Kputepuu onieHuBaHusi KOMIIETEHIIUI Ha Ka)/I0OM dTarne U3y4eHHs JUCIHMUILTUHBI JJIs KaXI0T0
BUJIa OIICHOYHOTrO cpeacTtBa U mnpuBonsarcs B m. 4 ®OC. UtoroBeiii ypoBeHb CHOPMHUPOBAHHOCTH
KOMIETEHIIMY TIPY U3yYEHUU TUCIHUILTUHBI onpenensercs no tabnuue. [Ipu sToM ciieqyer noHumars,
YTO IPAHMIIA MEXK]TY YPOBHSIMU JIJIsi KOHKPETHBIX PE3YJIbTATOB OCBOCHHS 00pa30BaTEeILHON MTPOrPaMMBI
MOJKET CMEeIaThCsl.

YpoBenb ¢chopMUPOBAHHOCTH Texyuuii KOHTPOJIb IIpomeskyTOoUHas1 aTTeCTALMS
KOMIETEeHIIUH
BBICOKHI1 BBICOKHI1
BBICOKMI NnPOOGUHYMbLU 8bICOKUU
8bICOKUUL NPOOBUHYMbLLL
nopo2osblil BbICOKUU
8bICOKUU nopo208bili
MPOJBUHYTHIM NMPOJIBHHYTHIH NPOABHHYTHII
NnpOoOGUHYMUbLLL NnOpPO208bILL
Nnopo2o8blil NPOOBUHYMbLLL
MIOPOTOBbIN TMOPOroBbIi MOPOroBbIN
HIDKE TOPOFOBOTO MOPOTOBbIH HHZKe TOPOroBOro
HH:Ke TIOPOrOBOr0 -

3. MeToanyeckne MaTepHaJibl, ONpeAesole NPpouelypbl OLleHHBAHUS 3HAHUI, yMEeHMI,
HABBIKOB MJIH ONBITA JeATeJIbHOCTH, XapaKTePHU3YIOIIMX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIIUH.

PeliTuHroBas oLeHKa 3HAaHUH SBIIAETCS UHTETPAJIbHBIM MOKA3aTEJIEM Ka4eCTBA TEOPETHUECKUX
U MpPaKTUYECKUX 3HAHUH U HABBIKOB CTYACHTOB MO JUCUUIUIMHE W CKJIQJbIBACTCS M3 OICHOK,
MIOJIyYEHHBIX B XO/I€ TEKYILErO0 KOHTPOJIS U TPOMEXYTOUHOM aTTECTALNH.

Texyiuii KOHTPOJIb B CEMECTPE MPOBOAUTCS C LIETbI0 00€CIIeUeHNs] CBOEBPEMEHHON 00paTHOM
CBSI3H, JUIsI KOPPEKUUH 00y4eHHsI, aKTUBU3AIMH CAMOCTOSITENIbHONH pabOThI CTY/I€HTOB.

[IpoMexyTouHass arrecrtauus NpeAHa3sHauYe€Ha [UIsi OOBEKTUBHOIO TOATBEPKACHUS U
OLIEHUBAHMS JOCTUTHYTHIX PE3yIbTATOB 00YUEHUS MOCIIE 3aBEPIICHUS U3yUeHUS AUCHUTUTUHBI.

Tekyuii KOHTPOJIb OCYIECTBIISIETCS 1Ba pa3a B ceMecTp: KoHTpoibHast Touka Ne 1 (KT Ne 1)
koHTposibHast Touka Ne 2 (KT Ne 2).

Pe3ynbTaTthl TEKyIlIero KOHTPOJS M MPOMEXKYTOYHOW aTTeCTallMd TIOABOJSATCS IO IIKaje
0aJUIbHO-PEUTHHTOBON CHCTEMBI.

Bup xontpos JTan peiTHHIoBoM cucreMbl OLleHOYHOE Baun
CEETRO MuHuUMYM MaxkcuMyM

Texymmii KonTpoabHasi Touka Ne 1 17 28
KonTponbnas pabora 12 20

Pabora Ha cemMuHape 2 3

Jloxmnan 3 5

KonTpoabHasi Touka Ne 2 18 g8

KonTposbnas pabora 14 25

Pabora Ha cemuHape 4 8

IIpomexyTounblii | 3auer 25 40
Teopernyeckuii Bormpoc 10 20

Teopernueckuii BOmpoc 15 20

HUTOI'O no gucnuiinHe 3a 2 ceMecTp 60 (3aureno) | 100 (3aureHo)
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Bounycel u mrpadsl. Ilo [Tonoxenuto 6onyc (mpemuanbHbie OaIbl) HE MOKET MPEBHIIIATH 5
6amtoB. IloompurenbHple Oaulbl CTYAEHT MOJy4aeT K CBOEMY PEHTHHTY B KOHIIE CEMecTpa: 3a
AKTUBHYIO W DPETYJSIPHYIO pa0OTy Ha 3aHATHSX, 32 BBIAAIONIUICS JIOKJIAJ, 32 TOCPOUYHYIO CHady
nomamrHero 3amaHus. llTpadbl cTymeHT moilydaeT K CBOEMY PEHTHHTY B KOHIIE CEMecTpa: 3a
HECBOECBPEMEHHYIO c/lauy JoMaiiHero 3aganus (- 3 0ajia); 3a mpOMycK KOHTPOJBbHOW paboThl O
HEYBa)XXHUTEIbHOM npuunHe (- 2 6ayuia); 3a HapyIICHUE pacucaHust JOKIaa0B (-3 Oasia).

HopmaTtuBHbIE cpoKHM MPOBENEHUS TEKYILIETO KOHTPOJIS:

JTan peiiTHHIOBOI CHCTEMBI, OLIEHOYHOE CPEACTBO Hepnens cemectpa
KonTpoJsbHas Touka Ne 1 7
KonrpomnbHas pabora 13
Pabota na cemunape 1-14
KoHnTposabHas Touka Ne 2 17
KoHTtposbHas pabora 16
Pabora Ha cemuHape 8-16

KOHTpOJ’IBHaﬂ pa60Ta IIPOBOOUTCA N OLUCHHUBACTCSA JICKTOPOM.

PaGora Ha cemuHape, AoMallHee 3aJaHHE OICHUBAIOTCS IIPEMOJaBaTeleM, BeIyLIUM
MPaKTUYECKHUE 3aHATHSI.

Jlokiiag oneHuBaeTCsl IpyNIoi, OKOHYATEIbHBIN Oalll BBICTABIISETCS MIpenogaBaTesieM, BEAyILUM
[IPAKTUYECKUE 3aHATUA.

3a4yeT cTaBUTCS NpenojaBaresieM, BEAYIIMM IPaKTHUECKUE 3aHATHS 10 UTOraM OTBETa Ha
BOIPOCHI 3a4eTa U HaOpaHHBIX OAJUIOB B CEMECTpE.
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4. TunoBble KOHTPOJbHbIE 32/IAHUA WM UHbIE MATePUAJIbl, HE0OX0AUMbIE 1JI51 OLIEHKHU
3HAHUI, YMEHU i, HABBIKOB

OBHUHCKUI MTHCTUTYT ATOMHOM DHEPTETUKU
NATO HUAY MHUOU

BUJIET Ne 1
ITo xypcy «Opkectpanus u
asroMartuzamus B Airflow»

1. Onummre npouecc pa3septoiBanus Apache Airflow s nokanbHo# pazpadotku. Kakue maru
~ HEOOXOMMMO BBITIOJNHHUTH?
2. Kak MmoxxHO MacmtabupoBath Apache Airflow ais paGoThl ¢ O0NbIIMMH 00BEMaMU JaHHBIX WU
BBICOKOU Harpy3kom?
3. Onucanue 3a1ayu:

Coznaiite u pazsepuute ETL-naiinnaiin B Apache Airflow, KOTOpbIi BBIMOMHSET CIASAYIONINE 3a/1a4H:

W3Bnedenue 1aHHBIX:
Ckauaiitre CSV-daiis1 ¢ OTKPBITBIMH JaHHBIMH (HaIIPEMEp, CIHCOK MOJIb30BaTENEH) ¢
ucnonp3oBanuem BashOperator.

Tpancdopmanus JaHHBIX:
[TpeoOpasyiiTe nannsle ¢ nomouisio PythonOperator: mpuBeauTe Bce MMEHA B BEPXHUHM PErucTp U
oT(hUABTPYITE MOJIb30BaTENEH, Yel Bo3pacT MeHblIe 18 neT.

3arpyska JaHHbIX:
Coxpanwure npeodpa3oBaHHbIe AaHHbIC B HOBbI CSV-(aiin wiu 3arpy3ute ux B 6a3y nanusix SQLite ¢
ucnonp3oBanuem PythonOperator.

TpeboBanusi:
Pa3paborate DAG, KOTOpBII BBINOIHSET BCE TPU 33J1a4M [1OCIIEOBATEIBHO.
[Taiinnaiin nosmkeH OBITh pa3BEpHYT JIOKAIBHO ¢ Hcnoiib3oBaHueM Apache Airflow.

O06paboTraTh BO3MOKHBIE OIIMOKH, HATIPUMED, €CIH (ailsl He yaaeTcs cKayaTh.

OBHUHCKHWM UHCTUTYT ATOMHOM SHEPTETUKU
NATO HUAY MDA

BUJIET Ne 2

[To xypcy «Opkectpanus u
aBroMatu3anus B Airflow)

1. B uewm 3akmouaercs konnenius TaskFlow B Apache Airflow u kak oHa ymydraeT pa3paboTKy
pabouux mporeccon?
2. Kakwue Tunsl onepaTtopoB cymecTBytoT B Apache Airflow u nist kakux 3a1a4 OHU
MpeHa3HaYeHbI?
3. 3anmaua: Co3nanue u HacTpoiika DAG st 06paboTKH JaHHBIX
13



Onucanue 3amauu:

Cozpaiite npocroit DAG B Apache Airflow, KOTOPBIii BBIIOTHSET CIEAYIOUINE ONEPALIUU:

N3Bneuenne naHHBIX:

3arpy3ute gaHHbIie ¢ OTKphITOoro API (Hampumep, TaHHBIE O TTOTO/IE) C

ucnoinszoBanueM PythonOperator. BoiBenuTe nony4yeHHbIE TaHHbIE B KOHCOJb.

Tpancdopmanus JaHHBIX:

[Ipeobpa3syiite nanHbie (HapuMep, U3BJIEKUTE TOIBKO TEMIIEPATYPy U OMUCAHUE MTOTOIbI) C
nomorieto PythonOperator.

3arpy3ka JaHHBIX:

Coxpanure npeoOpa3oBaHHbIC JaHHBIC B TEKCTOBBIN (aiii ¢ ucrnons3oBanueM PythonOperator.

TpebGoBanus:

Coznaiite DAG, KOTOpBI BBIIOJIHSAET BCE TPH 33/1a4U MOCIEI0BATENBHO.

[Talinuiaiin qomkeH ObITh HACTPOCH ISl TIOKAIBHOM pa3pabOTKH.

Jlo6aBbTe 00pabOTKY OMHMOOK (HAPUMEp, YBEIOMIICHHE B CITydae HEYJaqHON 3arpy3KH JaHHBIX ).

Onucanue MKaiabl OICHUBAHUS
buier comepxuTt 2 Borpoca 1o BceM pasnenam auciuiuinabsl. BUJIET onennBaetcs B 40
6ayutoB, o 20 GaIoB 3a BOIIPOC.

Onenka

HIxana
OlleHUBAHUSA

XapakTepHuCTHKA

Kpurepun ouenku

O1ianyHo

36-40 GamioB
(90-100%)

IlonHbIi oTBET Ha 2
BOIIpOCa

CTyAeHT 0KeH:

- IPOJIEMOHCTPHUPOBATH ITyOOKOE YyCBOECHUE
Marepuara,

- HCYEPIIBIBAIOIIIE, TOCTEA0BATENbHO,
TPaMOTHO U JIOTHYECKU CTPOWHO M3JIOKHTh
TEOPETUYECKHI MaTepua;

- MPaBWJIBHO (DOPMYIUPOBATH OTPECIICHUS

Xopo1o

30-35 6astoB
(75-89%)

Henomnuelit oTBET

CTyAeHT 10KeH:

- IPOJIEMOHCTPHPOBATH JIOCTATOYHOC 3HAHHE
MaTepuana,

- IPOJIEMOHCTPUPOBATH 3HAHHE OCHOBHBIX
TEOPETUYECKHUX TTOHATHUH,;

- IOCTaTOYHO IOCTIEIOBATEIBHO, TPAMOTHO U
JIOTUYECKH CTPOUHO M3JIaraTh MaTepua;

- IPOJIEMOHCTPUPOBATH YMEHUE
OpUEHTUPOBATKLCS B JINTEPATYpE

Y nosnerso
PUTEIBHO

24-29 6an10B
(60-74%)

YacTUYHBIN OTBET

CTyAeHT 10KeH:

- IPOJIEMOHCTPHUPOBATH 001IIee 3HAHUE
Marepuara,

- IOKa3aTh 00IIiee BIaJeHUE MOHSITHIHBIM
anmapaToM TUCIUTUIAHEI;

- YMETh CTPOUTH OTBET B COOTBETCTBUU CO
CTPYKTYpO# H3J1araeMoro Bompoca
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Heynosnets
OPHUTEIEHO

0-23 6amtoB
(0-59%)

HeynosneTtBoputennb
HBIN OTBET,
OTCYTCTBUE OTBETA

CTyneHT 1eMOHCTPUPYET:

- He3HaHUE 3HAYUTEIbHON YacTH MaTepuana;
- HC BJIaICHUC HOHATUHHBIM arnrmapaTrom
JUCIUTINHBL,

- CYIICCTBCHHBIC OIJ_II/I6KI/I IIPpU U3JIOKCHUUN
MaTepuaia

- HE CI0COOEH MPUBECTH KOPPEKTHBIH
IIpUMep HU 110 OJJTHOMY BOIIPOCY
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KonTposnbHas pabora Ne 1 ounenuBaetcst B 20 0aioB mo 2 0ajia 3a Kak bl
Bonpoc. KonrposbHast padora Ne 2 orerunBaercs B 25 6ajijioB o 5 6aijioB 3a

Ka)KZIbIid BOITPOC.
1o nepBoii pabote

Ouenka MIxana XapaKTepucTHKA Kpurepun onenku
ITonuslii npaBwiIbHbIN | JlaH MOIHBINA UCYEPIIBIBAIOLIUI OTBET
Kosmuectso OTBET HA BCE BOIPOCHI | HA BONPOCKI, BCE TIOHATHS
Otnnyno HaGpaH_HHX NPOUILTFOCTUPUPOBAHBI KOPPEKTHBIMU
6amnos: 20-17 npuMepamMu
Hemonurit orBeT JlaH 70CTAaTOYHO ITOIHBIN
Konuuectso HCUYEPIBIBAIOIINNA OTBET HAa BOIPOCHI,
Xopoio HaﬁpaH.HHX MMEIOTCSI He3HAUUTEIHHBIC
6amnos: 16-13 TOrPELIHOCTH
YacTu4HBII OTBET OTBeT Ha BOMPOCHI HOCUT OOIIHA
Konuuectso XapakTep, OTCYTCTBYET JeTalu3alns
Y 10BAETBOPUTENBHO H8.6paH.HI>IX Ba)KHBIX TIOHSATHI, IMEIOTCS
Gamnos: 12-10 HECYIIECTBEHHBIC OIIHOKN
KOIM4eCTBO HeynosnerBopurensH | OTBET HEBEPHBIN, ONPEAEIICHUS HE
Hey10BAETBOPUTENBHO | HAGPAHHBIX bIIl OTBET, OTCYTCTBHE | IIPUBEACHBI
6amnos: <10 OTBCTa
10 BTOPOii paboTte
Onenxa kana XapakTepucTHKa Kpurepun onenku
IlosHbIi JlaH MOJTHBIN MCYEPNBIBAIOIINN OTBET HA
Komnyecrso MpaBUJIbHBIA OTBET BOTIPOCHI, BCE MOHATH
Ormano HaOpaHHbIX Ha BCE BOIIPOCHI HPOMIIIFOCTHPHPOBAHBI KOPPEKTHBIMU
Oamios: 25-20 IpUMepaMu
KonmuecTso Hemnonuebiit oTBET JaH 70CTaTOYHO MONHBIN UCUEPIBIBAOIIHIA
Xoporo HAGPAHHBIX OTBET Ha BOIIPOCHI, UMEIOTCA
6amtos: 19-16 HE3HAYUTEIHHBIE TTOTPEITHOCTH
KonmuecTso YacTHUHEINA OTBET OTBeT Ha BOIIPOCHI HOCHUT OOIIUK XapakTep,
VY I0BIIETBOPHUTEID HAGPaHHBIX OTCYTCTBYET J€TAIU3ALIUS BAKHBIX MTOHATHUH,
HO 6amion: 15-12 MMEIOTCS HECYILIECTBEHHBIE OMINOKU
KonM4ecTso HeynosnetBoputens | OTBeT HEBEpHBIN, ONIpe/IEIEHUS HE
HeynosnerBopure HAGPAHHBIX HBI OTBET, MIPUBEJICHBI
JIbHO Gamior: <12 OTCYTCTBHE OTBETa
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