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1. lleanb ocBOeHNSI AUCUUILIHHBI

Hemu:

OcCyIecTBIATh TOUCK, KPUTHYECKHUN aHAIN3 ¥ CUHTE3 HH(POPMAIINH, TPUMEHSATh CHCTEMHBIH
MIOJIXO/1 JUIsl PEIIICHUs TIOCTABIICHHBIX 33]]a4 Ha OCHOBE MPUMEHEHUS OOJIBIINX JTAHHBIX;

OcymecTBiaTh cOop, 00pabOTKY M CTaTUCTUYECKHA aHAIU3 JaHHBIX, HEOOXOMAMMBIX IS
pEILICHHs TTOCTABICHHBIX SKOHOMHUYECKUX 3aja4 C MPUMEHEHHEM METOJOB aHaiu3a W 00paboTKH
OOIBIIMX TAaHHBIX;

[loHnMaTh TPUHOUIBI PaOOTHI  COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTUH U
UCIIONIb30BaTh WX JJIS pEeHIeHHs 3a1ad Mpo(ecCHOHANBHON JEATENBHOCTH C HCIOJIb30BAHUEM
TEXHOJIOTUH OOJIBIINX JTAHHBIX.

3anaum:

Ocy1iecTBisIeT TMOUCK HEOOXOIUMON HH(OpMAaIUK, XpaHsIEHcss B CTPYKType OOJBIIMX
JAHHBIX, ONTUPASCh HA PE3Yy/IbTATHl aHATN3a TIOCTABIICHHOW 3a/1a4H;

Pa3zpabaTpiBaeT BapuaHTHl pEIICHHS MPOOJIEMHOW CHTyallMd Ha OCHOBE KPHTUYECKOTO
aHaJIM3a TOCTYIHBIX KCTOYHUKOB HH()OPMAIIMU B CTPYKTYpE OONBINNX JTaHHBIX;

Hcnonp3yeT OCHOBHBIE METOJBI, CPEJICTBA IIOJNYYCHHsS, MPEICTABICHHUS, XPaHCHHUS W
00pabOTKM CTATHCTUYCCKUX JAHHBIX C UCMOJB30BAHUEM METOJOB U TEXHOJIOTHI OOJBIINX JAHHBIX;

[TpuMeHsieT craTHCTUYECKHE METOJIbl 00pabOTKH COOpPAHHBIX JAHHBIX, MCIOJB3YET aHAIIU3
JAHHBIX, HEOOXOIMMBIX JIJISi PEIICHHS ITOCTABJICHHBIX YKOHOMUYECKUX 3aJlad Ha OCHOBE OOJBIINX
JTAHHBIX;

Hcnonb3yeT COOTBETCTBYIONIME CONEPKAHUI0 TPO(ECCHOHATBHBIX 3a/1ad COBPEMCHHBIE
UppPOBbIC UHPOPMALIMOHHBIC TEXHOJIOTUH, OCHOBBIBASCh HA MPUHIIMIIAX UX Pa0OThI, B TOM YHUCIIE,
Ha IPUHIUIIAX 00pabOTKH OONBIINUX JAHHBIX;

[ToHuMaeT NPUHIUIBI PabOTHI COBPEMEHHBIX HU(MPOBBIX WH(POPMAIMOHHBIX TEXHOJOTHI,
COOTBETCTBYIOIIUX COJACPKAHUIO MPO(PECCHOHAIBHBIX 3a7ad Ha OCHOBE METOJOB W TPUHITUIIOB
XpaHEeHUs1, BBIOOPKH U 00paObOTKH OOJIBIMX JaHHBIX.

2. Mecro mucuumiannsl B crpykrype OIIOII BO
Z[J'ISI OCBOCHUA OUCHUILINHBI HCO6XO)II/IMBI HaBBIKHW IIPOIrpaMMHPOBAHUA W 3HAHUA OCHOB
aHaJIn3a JaHHBbIX

3. Ilnanupyemble pe3yabTaThbl 00y4eHHS 110 TUCHHUILTHHE
[Inanupyemble pe3ynapTaThl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOIT (koMneTeHIMAMEI U UHIUKATOPAaMHU JOCTHKEHUST KOMIIETSHIIHIA)

dopMupyembie [Tnannpyemsble pe3yabpTaTsl 00ydeHUs 110 AUCIHIUINHE, B
KOMIICTCHIIMU (KOJ:[, COOTBETCTBUU C MHAUKATOPOM HOCTHMIKCHUS KOMIICTCHIINN HauMmenoBanue OLICHOYHOI'O
coJiepKaHne WHnnkaTop 1oCTHXKEHUS PesynbraTel 00y4ueHus 1o cpencTaa
KOMITETEHIIMH) KOMIETEHINH JUCLUIUINHE
OIIK-2 Cnocoben OIIK-2.3 Pa3pabaTriBact u MPUHLIMIIBI ONTUMHU3ALUN BOIIPOCHI K YCTHOMY OIIPOCY
paspabaTbIBaTh obecrieunBaeT MpOrpaMMHYIO KoJia Juisl paboThI B
OpUTHHAIIbHBIE peanmzaruio 3pPeKTHBHBIX pacnpenenéHHbIX U
AJITOPUTMBI U JITOPUTMOB PELIEHUS o0maunbIx cpenax (OITK-2.3)
MIpOTpaMMHBIE c(hopMyIHPOBaHHBIX 33a/1ad ¢ | Peaan30BBIBaTH AITOPUTMBI
CpEICTBa, B TOM HCTIONE30BaHUEM Ha MPaKTHKe, HHTETPUPYS UX
qHcye ¢ COBPEMEHHBIX S3BIKOB ¢ 00JIauHBIMHU CEpPBUCAMHU
HCIIOJIb30BAHUEM IIPOrpaMMHUPOBAHHUS (OIIK-2.3)
COBPEMEHHBIX Hassikamu paboTsI ¢
HMHTEJUIEKTYaJIbHBIX (periMBOpKaMu IS
TEXHOJIOTUH, IS pacnpenenéHHbIX
pelieHus Beruncinenui (OITK-2.3)
npodeccroHaIBHBIX
3ajau
OIIK-4 Cnocoben OIIK-4.1 ITpumenser CoBpeMeHHbIE METOAOIOTUU | BOIPOCH K YCTHOMY ONPOCY
IIPUMEHSTH Ha COBPEMEHHBIE METOJIBI pa3pabOTKH MPOTrpaMMHOTO




MIPAKTHUKE HOBBIE
Hay4YHbI€ IPUHIIHUIIBI
M METOBI
HCCJIeTOBAaHUMN

HAyYHOI'O MCCIIEIOBaHMS U
pa3pabOTKH MPOTPaMMHOTO
obecrieueHus

o0ecrieueHns U UX
MIPUMEHEHHE B O0JIAYHBIX
cpenax (OITK-4.1)
Hcnonp3oBaTh 00IauHBIC
WIaThOPMBI U HHCTPYMEHTHI
IUTS pean3aiuu 1
TECTUPOBAHHUSI MPOrPAMMHBIX
pemennii (OITIK-4.1)
HasrikamMu aBTOMaTH3aIiumn
HCCIIEIOBaHUM U
pa3BepThIBAHUSA
SKCHEPUMEHTAIBHBIX
crenioB B obnake (OI1K-4.1)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI

OO0mmas TpyA0eMKOCTh JUCIMIUIMHBI COCTABIISIET 6 3aU€THBIX euHuIl, 216 JacoB.

4.1. ®opma o0y4eHHsI: OUHAS

YpoBeHb 6a30Boro 06pazoBaHus: BhICIIEE.

Cpoxk 00yueHust 2r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 OcCHOBBI 00 TaYHBIX 318 4 19 Yerubiii onpoc
TEXHOJIOTHI
2 OcHOBHBIE 00JIaYHbIC 316 4 27 Yerubiii onpoc
m1aTGOopMbl
3 XpaHenue u ynpasieaune | 3 | 8 8 50 YerHeIi onpoc
JAHHBIMU
4 | BeccepBepHble Bbuucienust | 3 | 10 16 23,8 YerHeiii onpoc
u DevOps
Bcero 3a cemectp 216 | 32 32 52 10,35]119,8 DKk3.(26,65)
Utoro 216 | 32 32 5,210,351 119,8 26,65
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JieKUMi
Cemectp 3
Pa3zoen 1. Ocnoswi 0b1aunbIX MexHoN02UU
Jlekumus 1.
Brenenue B o6maunbie BIYUCICHUS (2 yaca).
Jlekumus 2.
ApxurekTypa o0JauHbIX cCUCTEM (2 yaca).
Jlekumus 3.
Mopenu o6ciyxuBanus (2 daca).
Jleknus 4.

[IpuBatHble, myOnnyHbIe U THOpUIHBIE 00aKa (2 Jaca).




Pazoen 2. Ocnosnule obnaunvie niamgpopmol
Jlekumus S.
Amazon Web Services (AWS) (2 yaca).
Jlexknus 6.
Microsoft Azure (2 yaca).
Jlekumus 7.
Google Cloud Platform (2 gaca).
Pa3zoen 3. Xpanenue u ynpasnenue oanHvimu
Jlexnus 8.
Oo6naunbie CYB/] u xpanunuma (2 gaca).
Jlexnus 9.
Pensunonnsie 1 NoSQL xpanunuina qanHeix (2 gaca).
Jlexuus 10.
Amnanu3 1aHHBIX B oOjake (2 yaca).
Jlexuus 11.
Macmrabupyemsie pemenus s Big Data (2 gaca).
Paszoen 4. beccepsepuvie sviuucaenuss u DevOps
Jlexknus 12.
Serverless-apxutektypa (2 1aca).
Jlekuus 13.
[TaTTepusl ucnonb3oBanus (Event-Driven, API Gateway) (2 gaca).
Jexkuusa 14.
CI/CD B obnaxe (2 gaca).
Jlekuus 15.
Nudpactpyxrypa xak koj (1aC) (2 gaca).
Jlekuus 16.
YnpaBiieHue COCTOSIHHEM U MOyNisAMU (2 gaca).

4.1.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI
He mnanupyercs.

4.1.2.3. [lepeueHnb 1a00paTOPHBIX PadOT
Cemectp 3
Paszoen 1. Ocnogvl 0baunvix mexnonocuti
JlabopaTopnas 1.

Pa3zBepTriBanue BupTyanbHoi MamuHsbl (IaaS) (4 gaca).
Pasoen 2. Ocnosnule obnaunvie naamegpopmol
JlabopaTopnas 2.

Ob6naunoe xpanunuie 1 padora ¢ S3 (4 yaca).
Pa3zoen 3. Xpanenue u ynpasnenue oanHvimu
JlabopaTopnas 3.

PazBepTriBanue obnauynoit CYB/] (PaaS) (4 gaca).
JlabopaTopnas 4.

KonTeltnepuzanus npuiioxkenuit (4 gaca).

Paszoen 4. beccepsepnvie sviyucnenus u DevOps
JlaGoparopHnas 5.

beccepBepHble BelunciieHus (4 yaca).
JlaGoparopHnas 6.

HudpactpykTypa Kak koj (4 yaca).
JlaGoparopnasn 7.

CI/CD B obnaxke (4 gaca).

JlaGoparopHas 8.
MonuTtopuHr 1 6€30NmacHOCTh B o0ake (4 Jaca).



4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE 00eceueHre CAMOCTOATEIbHOI

padoThI
[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUEHUE!
. DBoIIOLIMA apXUTEKTYp: MOHOIHUT, SOA, MUKpOCEepBHUCHI, serverless.
. Keiicer murpamuu legacy-cucrem B oosmako (Netflix, Airbnb).
. MITRE ATT&CK amnst 061a9HBIX Cpet.
. CpaBnenue Terraform, Pulumi u Crossplane nist ynpasnenust multi-cloud.
. Keficwl ucnonb3oBanus: pesepsuposanue, nzderanue vendor lock-in.
. CepBucer: AWS EC2 P4/P5.
. CepBucsi: Azure NDv5.
. Cepsucsl: Google Cloud A3.
. Ucnionp3oBanue st ML-TpeHUpOBOK U pEHIEpUHTa.
10. Uactpymentsl: AWS Cost Explorer.
11. Uuctpymentsl: Azure Cost Management.
12. paaenue noaxoaoB (Serverless vs. Provisioned).
Jnist caMOCTOSITENTbHONH pabOThl MCIONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOCHHUIO
JTUCIUIIMHBI U U3JIaHUS U3 CIHCKA MPUBEICHHON HIM)KE OCHOBHOM M TOTIOJTHUTEIHHON JIUTEPATYPHIL.

O 00 1N DN K~ W —

4.1.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP

He mmanupyercs.

4.1.2.6. IlIpuMepHbIHA IepeYeHb TeM KYPCOBbIX padoT (IIPOECKTOB)
He nmianupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHHU
B nmponecce M3ydCHHd AUCHUINIMHBI MPHUMCHACTCA KOHTAKTHAAd TCXHOJIOTHA NPCIOoJaBaHUA
(3a HCKIIFOYCHUEM CaAMOCTOATCIBHO H3Yy4YdCMBIX CTyIACHTAMU BOHpOCOB). HpI/I IMPpOBCACHUU
1a00paTOPHBIX PabOT MPUMEHSECTCS UMHUTAIIMOHHBIA WM CUMYJISITMOHHEIN moaxon. [llaru pemenus
3aaa4 CTYACHTaAM IACMOHCTPUPYIOTCS IIPpU ITOMOIIH MYHLTHMGHHﬁHOﬁ TeXHUKU. B ,I[aJ'ILHeﬁHIeM
CTYACHTLI CaMOCTOATCIIbHO PCHIAIOT aHAJIOTMYHBIC 3a/IaHK .

6. OnleHOYHBIE CPEACTBA IJIA TEKYILIEr0o KOHTPOJIA YCIIeBAeMOCTH,

HpOMe)KyTOqHOﬁ aTTeCTallui MO0 uTOoraM OCBOCHHUA JUCHMUILJINHBI.
@DOH/IbI OIIECHOYHBIX MATEPHAIIOB (CPEICTB) MPUBEIEHBI B IPHIIOKEHUH.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecreYeHne JUCIUILIUHBI.

7.1. OcHOBHAas1 y4eOHO-METOAMYECKAS JIUTEPaTypa M0 AMCUHUILIMHE

1. Hensix, A. H. [Ipunsatue pemeHuii Ha OCHOBE METO/I0B MALIMHHOTO O0y4eHus : yueOHOe
nocobue no kypcam «Mojaenu M METOAbl WHKEHEpPUM 3HaHM», «MeToapl aHanu3a OOJIbLINX
nanabix» / A. H. Hensix, H. B. [parasm, 3. M. KoroB. — Pocros-Ha-/lony, Taranpor :
Uz natenscrBo FOxHOrO enepanbHoro yuusepcutera, 2022. — 113 ¢. — ISBN 978-5-9275-4246-8.
— Texkcer : anexkrponnslit // Ludposoit o6pazoBatensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/131458. html. — Pexxum pmoctyma: nnsi aBTOpU3HMp. MoJb3oBaTeneil -
https://www.iprbookshop.ru/131458.html

2. Konkuna, B. B. Beenenune B 60mbIie JaHHBIC U aHATU3 HHGOPMAINH : Y9eOHOEe mocodue /
B. B. Konkuna, A. b. bopucenko, 1. JI. Kopo6oBa. — TamboB : TamO0Bckuii rocyaapcTBEHHbII
texHudyecknd yausepcuter, ObC ACB, 2024. — 81 c. — ISBN 978-5-8265-2749-8. — Tekcr :
anekTpoHHbI // LludpoBoit obpazoBarenbublii pecypc IPR - SMART : [caiit]. — URL:
https://www.iprbookshop.ru/145326.html. — Pexxum poctyma: nnsi aBTOpU3HMp. MOJb3oBaTeneil -
https://www.iprbookshop.ru/145326.html

3. IlapackeBoB, A. B. bonpmme nannsie : yueOnnk / A. B. IlapackeBos, A. J. CepreeB. —
Mocksa, Bonorga : Undpa-Unxenepus, 2024. — 148 c. — ISBN 978-5-9729-2120-1. — Teker :



anexktpoHHed // IludpoBoit obpazoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/143597.html. — Pexxum noctyma: nansi aBTOpU3HP. MOJIB30BATENCH -
https://www.iprbookshop.ru/143597.html

7.2. I[OHOJIHHTCJ]LH&H y‘leﬁHO-MeTOI[I/I‘-IeCKaH Jurepartypa no ImCuuIJanHe
1. XKenesnoB, M. M. MeToapl M TEXHOJOTHU OOPaOOTKHM OOJIBIIMX JAaHHBIX : y4eOHO-
MeToguueckoe nocodue / M. M. XKenesnos. — Mocksa : MUCHU-MI'CY, O5C ACB, 2020. — 46 c.
— ISBN 978-5-7264-2193-3. — Tekct : anektponnsiii // LludpoBoit odpazoBarenbubiii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/101802.html. — Pexxum nocryma: s
aBTOPH3HUP. MoJb30Barenen - https:// www.iprbookshop.ru/101802.html

7.3. Ilepeyenb nHGPOPMALMOHHBIX TEXHOJIOT Ui, MCIIOJIb3YyeMbIX IIPH
OCYLLIECTBJICHHH 00pa30BaTeIbHOI0 MpoLecca 1o AUCHUIIHHE, BKJIYast
nepevyeHb NPOrpaMMHOr0 odecrieyeHus: 1 HH(POPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpazoBarenbHOM  TIpOIleCCe  HUCIONB3YIOTCS  MH(POPMAIIMOHHBIE  TEXHOJIOTHU,
peann30BaHHbIE  HA  OCHOBE  HMH(DOPMAIMOHHO-00Pa30BaTEILHOTO  TOpTaja  MHCTUTYTa
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITMOHHOW CETH UHCTUTYTA:

- IPEIOCTABJICHUE YIeOHO-METOIUYCCKIX MaTEPHAJIOB B JICKTPOHHOM BHJIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 0Opa30BaTENLHOTO IIpoIecca depe3 JIOKAIbHYI0 CeTh
uHCcTUTyTa M VIHTEepHET;

- IPEJOCTABIICHUE CBEICHUI O pe3yibTaTax y4eOHOU NEeSTETbHOCTH B 3JCKTPOHHOM JIMYHOM
KaOuHeTe 00yJaroIerocs.

WudopmanroHHbIe CITPABOYHBIE CHCTEMBI:

https://sparkbyexamples.com/pyspark/

[Tporpammuoe obecrieueHme:

LibreOffice (Mozilla Public License v2.0)

7-Zip (GNU LGPL)

Google Chrome (JIuuenzunonnoe cornamenue Google)

PEJl OC (Cormamenue Ne140/05-21V ot 18.05.2021 rosma o coTpyTHUYECTBE B 00JIACTH
HayKH, Pa3BUTHsI MHHOBAIIMOHHOM JIESTEIHHOCTH )

Microsoft Visual Studio (ITporpamma Microsoft Azure Dev Tools for Teaching (Order
Number: IM126433))

Microsoft Visio (IIporpamma Microsoft Azure Dev Tools for Teaching (Order Number:
IM126433))

Notepad++ (GNU GPL 3)

7.4. Ilepedyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJI OCBOECHHUS TN CIIUILIMHBI
iprbookshop.ru
mivlgu.ru/iop

8. MarepuajbHO-TeXHUYECKOE O0eceYeHue QU CIUITHHbI

JIaGoparopusi CHCTEMHOT'O M NPHKJIAHOTO IPOrPaMMHUPOBAHHUS

6 mr. xommneroTepoB Intel Core 15, 3500 MHz/ O3Y 6Gb/ SSD-512Gb/ LG 22°; 6 mir.
nepcoHanbHbIX KommbioTepoB Digitech (kommiekt2) Intel Core 15 3000 MHz/ DDR-4 12Gb/ SSD-
512Gb/ Philips 21eb; mpoextop NEC V300X 3D; sxpan mpoekiinoHHbIM HacTeHHbIH Lumien Master
Picture; mapmpytuzatop Gigabit Switch TEG-S16S; maker cucreMbl MOOMJIBHOTO MOHHTOPHHTA;
71ab0paTOPHBIN CTEHA A M3y4YeHHs] MUKPOKOHTpoJuiepa; poboTusupoBanHas miatdopma IE-POP-
BOT; anmapaTHO-porpaMMHBIH KoMIUIeKC «/3ydeHrne MPUHLMIOB MOCTPOEHUS U HCCIEI0BaHMS
MH(OKOMMYTAIIMOHHBIX JIOKAJIbHBIX ceTei». MapkepHas nocka. Jloctyn k cetu IHTepHeT.

JlabopaTopust ”HPOPMAIIMOHHBIX PECYPCOB



6 wmT. kommnbiotepoB Intel Core 15, 3500 MHz/ O3V 6 Gb/ SSD-512Gb/ LG 22’; 6 miT.
nepcoHanbHbIX KoMibioTepoB Digitech (kommiekt 2) Intel Core 15 3000 MHz/ DDR-4 12Gb/ SSD-
512Gb/ Philips 21eb; mpoextop NEC V300X 3D; skxpan mpoeKImoHHBIM HacTeHHbIH Lumien Master
Picture; mapmpyrtusarop Gigabit Switch TEG-S16S; maker cuctemMbl MOOMIBHOTO MOHUTOPHHTA,
71a00paTOPHBINA CTEHJ JJIA U3YYCHHUS MHKPOKOHTpouiepa; podorusupoBanHas miardopma [E-POP-
BOT; annmapaTHo-niporpaMMHbIi KoMmIuleke «/3yuyeHue NPUHLMIIOB MOCTPOEHUS U UCCIEIOBaHUS
MH(OKOMMYTAIIMOHHBIX JOKAJBHBIX ceTei». MapkepHas nocka. Jloctyn k cetu IHTepHeT.

9. MeTOIll/I‘IeCKI/Ie YKa3aHusd 110 OCBOCHUIO TUCHUIIJIMHBI

JlJis yCHEeIIHOTO OCBOCHHSI TEOPETHYECKOro MarepHhala OO0yJaroluiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHYEMOW OCHOBHOM W JIONOJHUTEIBHOW JINTEPATYPHI; YTOUHSET y MPENOJaBaTENS,
KaKUM JIONOJHUTENbHBIM IOCOOUSM CIENyeT OTAaTh MpPEANOouYTEeHUE; BEAET KOHCIEKT JEeKIUH U
npopabaThIBaeT JEKIIMOHHBIN MaTeprall, OJIb3YSICh KaK KOHCIIEKTOM, TaK M YI€OHBIMU MTOCOOUSIMHU.

Jlo BbIMONIHEHUsI JTAOOPATOPHBIX PabOT OOy4aroUIUiics M3ydaeT COOTBETCTBYIOUIMI pa3aen
TCOpHH. Hepeﬂ 3aHATUCM CTYACHT 3HAKOMHUTCSA C OIMMCAHUCM Sal[aHI/Iﬁ JJIA BBIIIOJIHCHUSA pa6OTBI,
BHUMATEJIbHO U3y4YaeT COJIep:KaHue U MOPSAOK MpoBeneHus jJabopaTtopHoil padotel. JlabopaTopHas
paboTa npoBOAATCS B KOMIIBIOTEPHOM Kiacce. O0ydaromuecs BbIIOIHSAIOT UHIMBUYaIbHYIO 3a/1a4y
KOMIIBIOTEPHOTO MOJICIUPOBAHMSI B COOTBETCTBMM C 3aJaHUEM Ha JabopaTopHylo padoTy.
[TonydyeHHble pe3yabTaThl UCCIACAOBAHUN CBOAATCA B OTUET W 3AIIUINAIOTCA MO TPAIAULIMOHHOU
METOJMKE B KJIacce€ Ha CcIeaylouieM labopaTopHOM 3aHsITHH. HeoOXOoauMblli TEOopeTHYECKHid
MaTepuai, UHIUBUAYAIbHOE 3aJ[aHKe, IIard BBIMOJHEHHS J1a00paTopHO paboThl U TpeOOBaHHE K
OTUETYy TMPHUBEACHBI B METOAUWYECKHX YKa3aHMSIX, pPa3MEIIEHHbIX Ha HWH(POPMAIMOHHO-
00pa30BaTeNbHOM MOPTAJIE HUHCTUTYTA.

CaMmocTtosiTenbHasi paboTa OKa3bplBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHE JHUYHOCTH
OyIylIero CHeIualncTa, OHa TUTAHUPYETCS: 00yJaromuMcs caMoCTosITeNIbHO. Kaxk iblit oOy4arommiics
CaMOCTOSITENIbHO OIpEAeIseT PeKUM CBOEH padoThl U Mepy Tpyla, 3aTpauyuBaeMOro Ha OBIAJCHHE
y4eOHBIM COJEp)KaHUEM JTUCHUIUIMHBL. OH BBINOJHSAET BHEAYJUTOPHYIO pPabOTy M H3y4YeHUE
pa3enioB, BHIHOCHUMBIX Ha CaMOCTOSTENbHYIO PaldOoTy, MO JTUYHOMY HHAMBUAYAILHOMY IUIaHY, B
3aBUCHMOCTH OT €r0 MOJArOTOBKH, BPEMEHH U IPYTUX YCIOBUM.

dopMa 3aKITHOYUTEIBHOTO KOHTPOJIS MHPU MPOMEXKYTOUHOM aTTecTauuu — 3k3aMmeH. [{ns
MIPOBEICHUS TIPOMEKYTOYHOW aTTeCTAlUU 110 TUCHIUIUIMHE pa3paboTaHbl (POH] OIIECHOYHBIX CPEACTB
U OaJuIbHO-pEMTHHIOBas CHCTEMa OLIEHKH Y4eOHOM JesTeabHOCTH CTylneHToB. OleHka o
JUCHUIIIIMHE BBICTABJIIICTCA B HH(i)OpMaHHOHHOﬁ CHUCTEMEC U HOCUT I/IHTel"pI/IpOBaHHblf/'I XapaxkTep,
YUYUTBHIBAIOLIUN PE3yJIbTaThl OLEHUBAHUS Y4aCTHS CTYICHTOB B ayAUTOPHBIX 3aHATHUAX, KaYeCTBA U
CBOCBPEMCHHOCTH BLIIIOJTHCHUA 3a)1aH1/1171 B XOAC MU3YUCHUSA JUCHUILUIMHBI M HpOMC)I(YTOHHOﬁ
aTTeCTalUU.



[Iporpamma coctaBieHa B cooTBeTcTBHHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo
09.04.04 Ilpocpammuas uudicenepusi WM TPOPIIIO TOATOTOBKH Texwonozuu  pazpabomxu
UHMELIEKMY ANbHbIX CUCTIEM
Pabouyro nmporpamMmy coctaBui K.m.H., doy.kaghedpwi [IUn Kynvros A.1O.

[IporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kadeapsl I1THu

npoTokoia Ne 28 ot 05.05.2026 ropa.
3aBenytommii kapeapoit ITHH Kynvroe A IO.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M O700peHa Ha 3aceJaHMU Y4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 9 ot 12.05.2026 rona.
IIpencenarens komuccuun OUTP Kymaposa E. Y.
(ITogmuce) (®.1.0.)




Ilpunoscenue
@oH/1 O1IEHOYHBIX MATEPHAJIOB (CPEACTB) MO TUCIHUITHHE
OO0s1ayHble TEXHOIOT U

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE

Temsbl asst yeTHOTO OMpoca:

1. Yro takoe 6omnpime gannbie (Big Data)?

Onumure OCHOBHBIE XapaKTEPUCTUKU OOJBUIMX IaHHBIX, TaKhMe Kak O00BbEM, CKOPOCTb H
pazHoobOpasue.

2. YUto takoe Apache Spark u xak on oTiimuaercs ot Hadoop?

OOmpsicHuTe apxuTeKTypy Spark W ero mpeumyIiiecTBa MO CPaBHEHHIO C TPaIUIIMOHHBIMHU
pemenusiMu Ha ocHoBe Hadoop.

3. Yto Takoe RDD (Resilient Distributed Dataset) B Spark?

Onumure, yto Takoe RDD, ero ocHOBHbIE CBOICTBAa U KaK OH MCIOJIb3yeTCs s 00paboTKU
JTAaHHBIX.

4. Kak paboTaeT MexaHu3M JICHUBBIX BbIUuMCIeHUN B Spark?

OObscHUTE, YTO TaKOE€ JICHMBBIC BBIYMCIEHUS W KaKk OHM IOMOTaloT ONTHUMHM3HUPOBAThH
BBITMIOJIHEHHE 3a/1a4 B Spark.

5. Yro takoe DataFrame u xak oH oiinuaercst or RDD?

Onummre ctpyktypy DataFrame, ero mnpeumymiectBa M cioydyad UCIHOJB30BaHUS I10
cpaBHeHUIO ¢ RDD.

6. Kak MoxHO ncmonbs3oBath Spark SQL miis ananu3a naHHBIX?

[IpuBeaute npumMepsl, Kak ucnoiib3oBars Spark SQL a1 BBINOIHEHMS 3alIpOCOB K JaHHbIM,
HAXOJSIIUMCS B Pa3IMUYHBIX UCTOYHHKAX.

7. Yto Takoe Tpancopmanuu u aercTBus (actions) B Spark?

OObscHUTE pa3HUIly MEXIy TpaHChHOpMalUIMU M JACUCTBUSMHU, MPHUBEAUTE MPUMEPHI
Ka)KJ0ro TUIA.

8. Kak Spark oOpabateiBaeT 1aHHBIC B pPeKUME peaaIbHOTO BpEMEHH?

Omnwumure, kak padoraer Spark Streaming ¥ Kakue CIIEHApUH IPUMEHEHHSI OH MOIJICPKUBACT.

9. Uto Takoe kiacrepuzanus B KoHTekcTe Spark?

OObscuuTe, kKak Spark pacmpenenseT 3aiauu MO y3JIaM KjacTepa M KaKHe KOMITOHEHTHI
Y4acTBYIOT B 3TOM IPOIIECCE.

10. KakoBbI OCHOBHBIE CTIOCOOBI ONITUMHU3ALIMN IPOU3BOJUTENBHOCTH MTPUIIOKEeHNH Ha Spark?

[lepeuncnure M ONMUIINTE HECKOJIBKO METOJOB ONTHUMHU3ALUU IMPOU3BOJUTEIBHOCTH, TAaKUX
KaK HCIIOJIb30BaHUE KAIIMPOBAHHUSA, BBIOOpP MOAXOMSIIEr0 YPOBHSA MHapajuleu3Ma M ONTHUMM3AIMS
3aIpOCOB.

O0wmee pacnpenenenne 0a110B TEKYIEro KOHTPOJIS IO BUAAM y4eOHBIX padoT 1Jisl CTY/ICHTOB

PeliTunr-konTpons 1 YcTHBIN onpoc 20
PeliTuHr-KOHTpOIH 2 VYeTHbIl onpoc 20
PeliTunr-koHTpOis 3 YcTHBIN onpoc 20
[Tocemenue 3anaTnit 0
CTYJEHTOM

JlonoaHHUTENbHbIE OalIbl 0
(OoHyCBI)

Brinosinenue cemecTpoBoro

IIJIJAHA CaMOCTOATEIbHON 0

paboThI




2. IIpoMe:xxyTOoYHAast aTTEeCTANMS 10 TMCHUIIHHE
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy C OlleHKOM.
Ilepeyenn npakTHYeCKHUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OeHKOMH (nmpu

HAJIMYKH)

MeTtoauyeckue MaTepuasbl, XapaKTepHU3yIolHe NPoueAypPbl OlleHUBAHUS

https://www.mivlgu.ru/iop/course/view.php?id=3734

MaxkcumanbHasi cymma 0ajioB, Habupaemas CTyIeHTOM Mo aucuuiinHe pasHa 100.

HEKOTOPBIC MTPAKTUICCKIE HABBIKA
paboThI ¢ OCBOSHHBIM MaTEPUATIOM
c(hOpMHUPOBAHBI HEJIOCTATOYHO, BCE
MPeyCMOTPEHHBIE MPOTPaMMOi
o0y4eHus1 yueOHbIC 3aJaHUS
BBITIOJTHEHBI, KAYECTBO BHITIOJTHEHUS
HU OJTHOTO W3 HHUX HE OI[CHCHO
MUHUMAaIbHBIM YHCIIOM OaJIJIoB,
HEKOTOPBIC BUJIBI 3aJTAHUH
BBHITIOJTHEHBI C OLTHOKaAMU

Onenka | Onenka 1o mikaie ObocHoBanme Yposens
B chopmuposannocmu
Oastax Komnemenyuil
bonee | «OtnuaHO» ConeprxaHue Kypca OCBOCHO Buicokuit yposens
80 MTOJIHOCTBIO, 0€3 Mpo0eoB,

HEOOXO/IMMBIE IPAKTUYECKUE HABBIKU

paboThl C OCBOEHHBIM MaTEPUAIIOM

copMupoBaHbI, Bce

MPEyCMOTPEHHBIE IPOTPAMMOMA

oOyueHus: yueOHbIE 3aJaHUs

BBITTOJIHEHBI, KAYECTBO UX

BBIITOJTHEHUS! OIICHEHO YUCIIOM

0aJ10B, OJIM3KUM K MAaKCUMaJIbHOMY
66-80 | «Xoporo» Coneprxkanue Kypca OCBOECHO IIpoosunymutii

MIOJIHOCTBI0, 03 po0eoBs, ypoeeHs




50-65 | «YnosnerBopurenbHo» | ComepxkaHue Kypca OCBOEHO Ilopozoewiit yposens
YaCTHUYHO, HO IPOOEITBI HE HOCST
CYIIECTBEHHOT'O XapakTepa,
HEOOXO/IMMBIE PAKTUYECKUE HABBIKU
paboThI ¢ OCBOCHHBIM MAaTEPUAJIOM B
OCHOBHOM C(hOpMHPOBaHHI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs yU4eOHBIX
3aJJaHUii BBITIOJIHEHO, HEKOTOPBIE U3
BBIITOJTHEHHBIX 331aHUH, BO3MOXKHO,
COJIEPIKaT OITMOKHU

Menee | «HeynosnerBopurenbHo» | CoaepkaHue Kypca HE OCBOCHO, Komnemenyuu ne
50 HE0O0XOAMMBIE IPAKTUYECKUE HABBIKU | chopmuposansl
paboThl HE CHOPMHUPOBAHBI,
BBITTOJIHEHHBIE YUeOHBIC 3a1aHUs
coJiepkaT rpyoObie OmuOKu

3. 3agaHus B TeCTOBOM (popMe 1O TUCHUILINHE
[Ipumeps! 3ananuii:
Uro Takoe "Oonbmue ganneie" (Big Data)?
A) JlaHHBIE, KOTOpBIE HE TIOMELIAIOTCS HA OJHOM JKECTKOM JHCKE
B) JlanHble, KOTOpBIE 00pabaTHIBAIOTCS C MOMOIIBIO OOBIUHBIX PENILIMOHHBIX 0a3 JaHHBIX
C) lanHble, KOTOpbIE MOT'YT OBITH 00paObOTaHbl BPYUHYIO
D) Jlaunsie, pazmep koTopbix npepbimaeT 1 Th

Bompoc 2:

Kakoii u3 cinenyromux KOMIIOHEHTOB SIBIISIETCS 4acThio aKocucteMbl Apache Spark?
A) Hadoop HDFS

B) MySQL

C) MongoDB

D) Microsoft Excel

Bompoc 3:

Kaxkoit u3 ciemyromux MET010B UCTIOIB3YETCs st 00pabOTKM MaHHBIX B Spark?
A) MapReduce

B) DataFrame

C) SQL Server

D) OLAP

Bormpoc 4:

Kakoit u3 cienyromux s3bIKOB IPOrpaMMHUPOBAHUS MOAJIEPKUBAET HAMCAHUE MPUIIOKEHUN
Ha Apache Spark?

A) Java

B) C#

C) Ruby

D) Bce nepeuncneHHbie

Bormpoc 5:

Urto takoe RDD B Apache Spark?

A) PensunonHas 6a3za JaHHBIX

B) luck ¢ nanHbsIMU

C) YcroiiunBblil pacnpeeieHHbli Hab0p JaHHBIX
D) BupryanbHas MamHa



[TonHbIi IepedeHb TECTOBBIX 33JJaHUN C YKa3aHUEM MPABHIBHBIX OTBETOB, pa3MellleH B OaHKe
BONPOCOB  Ha  HMH(MOPMAIIMOHHO-00pa30BaTeIbHOM  TOpTaje  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/course/view.php?id=3734

O1eHKa pacCUUTHIBACTCS KaK MPOICHT MPABHIBHO BBIMOJHEHHBIX TECTOBBIX 3aJlaHUH M3 WX
oO1iero yucia.



