MHHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUNMCKON ®EIEPAILINN
OEJNEPAJTIBHOE 'OCYIAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE

YYPEXJIEHUE BBICIIEI'O OBPA30OBAHMUA

"PA3AHCKUM T'OCYJAPCTBEHHBINA PAJJMOTEXHUYECKUW YHUBEPCUTET UMEHHU

B.®. YTKUHA"

COI''TACOBAHO YTBEPXIAIO
3aB. BhITyCKaromIeH Kadeapsl

O0J1auyHbIe TEXHOJOTUH M 00JbIINE TAHHBIC

paboyasi mporpaMma JUCIHUILIMHBI (MOTYIIS)

3akperuieHa 3a kadeapoi BorunciuTebHON U NPUKJIATHON MATEMATUKHU

VYueOHbIH tu1aH

09.03.04_25_00_MHU.plx
09.03.04 ITporpaMMHasi UHKEHEPUSI

Kpanudukarus O0akasaBp
®dopma 0OyueHHs o4Hast
OO011as Tpy10eMKOCTh 4 3ET

Pacnpezlenelme YacoB JUCUHMIIVIMHBI 110 CeEMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 7(4.1)
Kypce>) Hroro
Henens 16
Bun zansaTuit vl PII i PII

Jlexun

32 32 32 32

JlaGopatopHsle

16 16 16 16

HHast koOHTaKkTHas
pabora

0,25 1025 0,25 0,25

Hroro ayn.
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KonrakrtHas pabora

48,25 148,25 (48,25 |48,25

Cawm. pabora
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Yacer Ha KOHTPOJIb
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Hroro

144 144 144 144
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BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabouas nporpamma rnepecMoTpeHa, 00CyKIeHa U 0100peHa JuTst
ucronaenns B 2027-2028 yueOHoM roay Ha 3aceanny Kaheapol
BrruncauTenbHOM M NPUKJIAIHOW MaTeMATHKHA

[Iporokom ot 20271. Ne

3aB. kadeapoit

BusupoBanue PII/l 1151 MCIOTHEHUS B 0YepeHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucronaenus B 2028-2029 yueOHOM roay Ha 3aceganun Kadbeapbl
BrrunciauTenbHOM M NPUKJIAIHON MaTeMATHKHA

[Iporokom ot 2028 . Ne

3aB. kadeapoit

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucnonHenus B 2029-2030 yueObHOM rony Ha 3aceqanuu Kadeapbl

BbIunc/MTENbHON U NPUKJIATHOH MATEMATHKHA

[Iporokom ot 2029r. Ne

3aB. kadenpoii

BusupoBanmue PILJ] 1/ ucroiHeHusi B oUepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0o0peHa s
ncronaenns B 2030-2031 yueOHOM roay Ha 3aceqaHuy Kaheaphl

BoruncinTeIbHOM M NPAKJIATHON MaTeMaTHKH

[Iporokomor 2030r. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|Ienbto AMCHUITIMHEL SBIsieTCS POPMUPOBAHUE KOMIIETEHIMI B cooTBeTCTBUH ¢ TpeboBanusmu @PI'OC BO, a Taxxke
KOMIIETEHIIUH, ONPEJIeNIEHHBIX B COOTBETCTBUH C KOMIIETEHTOCTHO-POJIEBOH MOJIeNbio, padpadboranHoii ®I'AOY BO
«Hammonanbublii nccnenosarensekuii yausepeurer MTMO» B pamkax npoexra TOIT-MUU, B pe3ynabTare 0OCBOSHUS
KOTOPBIX 00YYaroNIUHACs CMOXKET MPOBOIUTH HACTPOUKY CYIIECTBYIOLIMX MOAENEI HCKYCCTBEHHOTO HHTEIICKTA,
noo0ydeHne Mojieiel HCKYCCTBEHHOI'O MHTEIIEKTa, HCIIOIb30BAaHNE paHee CO3MaHHbIX MPOrPaMMHBIX OHOIHOTEK U
(GpeiiMBOPKOB IS pelIeH s IPUKIaHbIX 3a1ady.

1.2|B pamKkax IHUCHHUILTHHBI CTYICHTHI yuaTcs pa3padaThiBaTh 00JaYHO-OPUSHTHPOBAHHBIE IPHIOKEHUS U IPUIIOKESHUS
00paboTKH OONBIINX AaHHBIX. B paMkax 1abopaTOpHBIX paboT OyayT pemaThes 3a1aqu HHIyCTpruaisHoro napraepa OO0
"T'K "Uunorex" (T1 O6nako).

1.3|3amaun IUCIUIIIHHEL:

1.4{ocBOUTH TEXHOJOIMM O0TAYHBIX BHIYUCIICHUH;

1.5]0CBOUTE TEXHONOIUN OOIBIINX JaHHbIX.

2. MECTO JUCHUIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJBLHOM IMTPOTPAMMBI

Hwukn (pazmgem) OIL: |BI.B

2.1|TpeGoBaHns K MPeABAPUTEILHOI MOATOTOBKE 00Y4aIOIIEeToCs:

2.1.1|CneunanuzupoBannbie TexHonorun CYBJl NoSQL

2.1.2|ba3bl JaHHbBIX

2.1.3| TexHonoruyeckast MpakTUKa

2.1.4|BBeneHre B MalIMHHOE O0YYCHHE

2.1.5|OcHOBBI CHCTEM HCKYCCTBEHHOI'O MHTEIICKTa

2.1.6|ITapamienbpHOE IPOrpaMMHUPOBAHUE

2.1.7|KpoccmiatdopMeHHBIE TEXHOIOTHH pa3paboTKU MPOrpaMMHOT0 00eCTIedeHUS

2.1.8|Yupasnenue npoekramu B chepe MU (cMexxHast TUCHUIIMHA)

2.1.9|Bonpliue A36IKOBbIC MOZICTH U TeHepaTHBHBIA NI (cMeXHas AUCIUILIHHA)

2.1.10|ABTOMaTH3aIKs pa3BEPTHIBAHUS U SKCIUTyaTAI[MH HHTEJUICKTYaILHOrO MMPOrpaMMHOT0 o0ecrieueHust (CMexXHast
JICIUTIITHA)

2.2|Iucuuniaunsl (MOIYJIM) U MPAKTHKH, /151 KOTOPBIX 0CBOEHHE JAHHOH THCHMIIMHBI (MOAYJIs1) HEOOX0ANMO KaK
npeamecTBylonee:

2.2.1|TIpenauIuioMHas IpaKkTHKA

2.2.2|BrInoTHEeHHE U 3aIUTa BEITYCKHON KBATH(UKAIIMOHHONW paOOThI

2.2.3|TIpoaBrHYTHIC TEXHOIOIUH 00PaOOTKU OONBIINX JAHHBIX

2.2.4 PeKOMeHHaTCHLHHC CHUCTEMBI U CUCTEMBI MMOAACPIKKU IMPHUHATUA pCHIeHI/Iﬁ

3. KOMIIETEHIIIM OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCUATIINHEI
(MOJY.JIST)

ITK-9: CriocoGeH 0pranu3oBbIBaTh XpaHeHHe JaHHBIX, BLIGHPasi aJeKBaTHbIe TeXHoJIOrHYeckue peirenusi (BD-3)

IIK-9.1. Pa3pabaTbiBaeT, OTJIaKUBAET H TeCTHUPYeT NPUKJIAAHbIE pemieHus ¢ djieMeHTaMu UU ¢ npuMeHeHneM pa3iu4HbIX
TEXHOJIOTMii XpaHEeHUsl CTPYKTYPHPOBAHHBIX TaHHBIX, OLIEHHBAET Ka4€CTBO MOCTPOEHHBIX NMPUKJIAHBIX pemennii (BD-3.1)

3HaThb

OCHOBHbBIC TIPUHIIHUITBI OPTaHU3AIMY PEISAIMOHHBIX CUCTEM XPaHEHUS JTaHHBIX, TPUHIIUIIBI OPraHU3allui paclpeeICHHbIX
PEIAILMOHHBIX CHCTEM XPaHEHHUS JTaHHBIX

YMmerh

co3/aBath 06a3bl JaHHBIX B pesiiuoHHBIX CYB], 3amonHsaTh JaHHBIME PEIISIMOHHBIC XPAaHUIIHIIA, TTHCATh 3aPOCHl K JaHHBIM Ha
si3pike SQL

Baapersb

HaBBIKAMH CO3/IaHUS PEIICHUH PAacTPEACICHHBIX XPAHIIHUII MO KOHKPETHYIO MPUKJIAIHYIO 3a7auy

ITK-9.2. Pa3zpadaTbiBaeT, 0TJIa:KHBaeT U TeCTHPYeT MPHUKJIAAHbIe pelieHus ¢ daeMenTamu U ¢ npuMeHeHneM pa3InyHBIX
TeXHOJIOTHil XPaHEeHHsI HeCTPYKTYPUPOBAHHBIX JaHHBIX, OlleHMBaeT KavyecTBo (BD-3.2)

3HaTh

ocHoBHbIe TexHOoJornd NOSQL, monyssipHble XpaHWIKINA Kiacca KII04Y-3HaYCHHE, JOKYMEHTHBIE, KOJIOHOUHBIC U rpadoBbie 0a3bl
JaHHBIX

Ymers

BBIOMPATH TEXHOIOTMH M MEXaHU3MbI XpaHEHHs U JOCTYMA K OONBIINM JTaHHBIM

Baanern

OCHOBHBIMH KOMaHAaM¥ PaOOThI ¢ XpaHWIHIIAMH Kilacca KITI0Y-3HaueHHe, TOKyMEHTHBIMHY, KOJIOHOYHBIMH H Tpad)OBBIMU Oa3aMu
JTaHHBIX




MK-10: CnocoGen npuMeHSTh Pa3nvHbIe MOXEIH U (MJIH) TeXHOJ0ornn o0padoTku qaHHbIx (BD-4)

IK-10.1. OcymiecTBjsieT BLIGOP TeXHOJOrHii 00padoTKH 00/1b KX JTAHHBIX, IPHEMJIEMBbIX [JIsl CO3TaHUA NMPUKJIATHOI
cucrembl MU ¢ 3aganHbIMHE TpeGoBannsimu (BD-4.1)

3HaTh

IMIPUHLUIIBI OpraHu3aluy pacrpeaACICHHbIX XPaHUIINIT JAHHBIX U1 Pa3JIMYHBIX 3a1a4
Ymers

BBIOMPATH TEXHOJIOTHU 0OpabOTKH OONBIINX JAHHBIX [UIsl PEIICHHUS IOCTABJICHHOM 3a1auu
Baagerp

MoOHMMaHneM BeIOopa TexHonoruii Grid, MapReduce, Hadoop, Spark

ITK-10.2. Pa3padaTpiBaeT U 0TJIa:KHBAaET NPUKJIAAHBIE pemieHus ¢ ieMenTamu MU ¢ npuMeHeHHeM Pa3uYHbIX TEXHOJIOT Ui
o0padorku 1aHHbIX (BD-4.2)

3HaTh

MPUHIUITEL OPTraHU3alUH NApAIUIETEHON 00padOTKU XpaHIUIHI Ha 6a3e COBPEMEHHBIX TEXHOIOTHH OONBINNX JTaHHBIX
Ymerb

pa3pabaThIBaTh pelieHHs 00padOTKH OONBIINX JAHHBIX, PUEMIIEMBIX JUIS CO3JJAHHs CUCTEMBI 10 33JJaHHBIM TPEOOBAHUSAM
Buaanern

HaBBIKAMU CO3/IaHUs pelleHUH Ha 0a3e mapasuiesIbHON, IIOTOKOBOW U MaKeTHON 00paboTKK JaHHBIX

IIK-10.3. TecTupyeT, HCNIBITHIBAET U OLIECHUBAET KauecTBO pemienuii ¢ anementamu UMW, peain3oBaHHBIX € HCNOJIb30BAHUEM
TexHoI0ruii 06padoTku nanubIx (BD-4.3)

3HaThb

MPUHIIMITBI TECTUPOBAHUS U OLICHUBAHHS Ka4eCTBa PEUICHUI MapaslieIbHON, ITOTOKOBOM M MAKETHOH 00pabOTKH OONBIINX JAHHBIX
Ymern

TECTUPOBATH M OICHUBATH KAUYECTBO PEIICHUH 00pabOTKH OONBIIUX TaHHBIX

Baanern

HaBBIKAMH TECTHPOBAHMS U OLICHUBAHUS KAUueCTBA PEIICHUI 00pabOTKK OONBIIMX TaHHBIX

IIK-16: Cnoco6en mpuMeHATHh JVM-coBMecTHMBIE SI3BIKH IPOrPAMMHPOBAHNS /UIs pellieHNst 3a1a4 B odaactn MU (PL-2)

IIK-16.2. Pa3padaTbiBaeT H MOAIEPKABAET CHCTEMbI 00PaGOTKH GOJILINMX AAHHBIX PA3IMYHON cTeneHu ciokHocT (PL-2.2)

3HaTh

(perAMBOPKH IS TTAaKeTHOM 00paboTku mamubIx (Spark, Mapreduce), HHCTpyMEHTBI OpraHHU3aIrH MOTOKOBEIX Berancienuit (Kafka,
Flink), ananutiueckue BJ1 (ClickHouse, Greenplum)

Ymersn

aJIaTUPOBATh AJITOPUTMBI [JISl BBIYMCIICHUI Ha MaJIbIX 00heMax JaHHbIX MO OOJbIINE JaHHbBIE, Pa3pabaThiBaTh U MOICPKUBAECT
ETL anropurmsl B naiiruiaiiHax 00paOOTKH TaHHBIX

Baagerp

OPHHIUIIAMA KCIIOJIb30BaHMs PPEHMBOPKOB TSI TAKETHO#H 00pabOTKHU [aHHBIX, HHCTPYMEHTAMH OPTaHU3aIUK TOTOKOBBIX
BBIYUCIICHU 1, HABBIKAMH MCIOJIb30BAHMS aHATHUTHICCKAX 0a3 TaHHBIX

MK-25: Crioco0eH npuMeHsITh TEXHOJOHH OpraHu3auuu HHGPacTpyKTYphl 60ab1MX faHHbIX (BD-5)

ITK-25.1. OcyuiecTBJisieT BbIOOP HANPABJIEHHUSI BCIIOMOTaTeIbHbIX TEXHOJIOTHYECKUX pelleHuii 1J1s1 GopMUPOBaHUSI €TMHOT0
cTeKa paGoThl ¢ 6OIbIIMMH JAHHBLIMU [JIs1 pelIeHUs MocTaBJAeHHoi 3axaun (BD-5.1)

3HaTh

METOJIOJIOTHIO CO31aHusl HHPACTPYKTYphI BJ]

Ymersn

BBITOJTHATH OTAEIBHBIE QYHKIMH B IPOEKTAX M0 CO3AaHUI0 MHOPAcTpYKTYpbl B/]

Baanern

HaBBIKAMH BBIOOpA TEXHOJIOTMUECKUX PEIICHUH s (POPMUPOBAHUS IMHOI'O CTEKa pabOoThI ¢ OONBIIMMU TaHHBIMH

ITK-25.2. Pa3padaTbiBaeT U OTJIa:KUBAET MPUKJIAIHBIE pelieHus ¢ djaeMenTamu U ¢ npumMeHeHneM pa3inyHbIX TEXHOJIOTU
opranusauuu nappacrpykrypst B/ (BD-5.2)

3HaTh

KomnonenTs! nHGpacTpyKTypbl OONBIINX JaHHBIX

Ymers

IIpuMeHATh IpHUKIaTHbIe pelIeHns ¢ dneMeHTaMu VI 1 pa3muaHbBIME TEXHOIOTHSIMU OpTraHu3aliuy HHOPAcTpYKTYpsl B
Baaners

HaBBIKAMH YYacCTHs B pa3paboTKe peuieHuit ¢ anemMeHTamMu MU ¢ nmpruMeHeHHEeM pa3inYHbIX TEXHOJIOTHI OpraHu3aluu

uHGPacTpyKTyps! bJ1

B pe3yabTaTte ocBoOeHHS TUCHUIIUHEI (MOTYJIsI) 00Y4AIOIIMIICS T0KeH

3.1|3narn:

3.1.1|coBpeMeHHBIE IPUHIINIIEI, 3aJI0’KCHHbBIE B TEXHOIOTHH OONBIINX JaHHBIX; TEXHOJIOTHH OPTaHU3aLNH XPAHIIIHNIL JaHHBIX 1
00paboTKH OONBIINX AAHHBIX; MHCTPYMEHTBI ISl TAKETHON M IOTOKOBOW 00paboTKK NaHHbIX; aHaauTudeckue b/

3.2|Ymerh:




3.2.1 BI)I6I/IpaTI) TEXHOJIOI'MU U MEXAHU3MBbI XpaHCHUA U JOCTYIIa K OOJIBIIM JaHHBIM; OCYIIECTBJIATH BLI60p TEXHOJIOT Ui
06pa6OTKI/I JaHHBIX, MIPUEMJIEMBIX IS CO3AaHUs CUCTEMBI 110 3aJaHHBIM Tpe6OBaHI/IHM

3.3|Baaners:

3.3.1|co3nanus penieHnid XpaHeHHuss U 00pabOTKK OOJIBIINX JAHHBIX O]l KOHKPETHYIO MPUKIIAJHYIO 3371a4y; HABBIKAMH CO3JIaHHS
peuieHuii Ha 6a3e MOTOKOBOH M AKETHOH 00pabOTKU JaHHBIX

4. CTPYKTYPA U COJAEPKAHME JUCLAIIIMHBI (MOIY.JI5T)

Kon HaumeHoBanue pa3iesioB U TeM /BU 3aHATHS/

Cemectp /
Kvne

Yacos

KomnereH-
107071

Jlutepatypa

®opma
KOHTDOJAHA |}

Pa3nen 1. O01aunble BLIYMCICHHS

1.1 BBenenue B o0aunbie Beruucnenus /Tema/

1.2 Hcropust v pearnochuIKy NOSBICHUS 0071auyHbIX
BbruuciaeHnid. OOIIUe MPUHIHITBI U
3aKOHOMEPOHOCTH. MOHONMUTHAS, CepBHUC-
OpPHEHTUPOBAHHAS U MHUKPOCEPBHCHAS

APXUTEKTYPHI.

Meromonorus neenaanaty Gakropos. Komgosas
6aza. 3aBucumoctu. Konpurypamws. Brerraue
cepBucel. COOpKa, peiu3, BEIIOMHEHHE.
[Ipomneccer. IlpuBsska nopros. [apannenmsm.
Yrunusupyemocts. [laputer pa3paborku u
npou3BoACTBa. JKypHanupoBaHue.
AJIMUHUCTpaTUBHBIE TPOLIECcChl /JIek/

I1K-9.1-3
MK-9.1-y
IK-9.1-B
I1K-9.2-3
I1K-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-yY
I1K-10.1-B
[1K-10.2-3
[1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
T1K-16.2-3
[1K-16.2-Y
I1K-25.1-3
IK-25.1-Y
I1K-25.1-B
IK-25.2-3
[IK-25.2-Y
[1IK-25.2-B

JI1.2JI1.1
JI1.3JI11.5
J11.4 J11.6
JI1.7J12.1 J12.7
J12.8J12.2
J12.3J12.6
J12.4 J12.5
J12.9J13.2 J13.1
J3.3
2013233

1.3 IIpopaborka yueOHOro Marepuana iekuuii  /Cp/

IK-9.1-3
MK-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-9.2-B
I1K-10.1-3
[1K-10.1-y
[1K-10.1-B
I1K-10.2-3
I1K-10.2-y
I1K-10.2-B
I1K-10.3-3
[1K-10.3-Y
I1K-10.3-B
I1K-16.2-3
IK-16.2-Y
IK-25.1-3
IK-25.1-Y
IK-25.1-B
T1K-25.2-3
I1K-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
J1.7J12.1 J12.7
J12.8J12.2
J12.3J12.6
J12.4 J12.5
J12.9J13.2 J13.1
JI3.3
213233




1.4

W3ydenue dpeiimBopka Flask mis coznanust BeO-
NPUIIOKEHHS JJabopaTopHoil paboTs! "Peannzarms
12-¢pakropnoro npunoxenus" /Cp/

I1K-9.1-3
IK-9.1-y
IK-9.1-B
[1K-9.2-3
I1K-9.2-Yy
I1K-9.2-B
I1K-10.1-3
IK-10.1-VY
I1K-10.1-B
IK-10.2-3
I1K-10.2-V
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
IK-16.2-3
IK-16.2-V
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
IK-25.2-3
I1K-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 JI1.6
JI1.7J12.1 J12.7
J12.8J12.2
J12.3J12.6
J12.4 J12.5
J12.9J13.2 J13.1
JI3.3
0152393

1.5

JlaboparopHast pabora "Peanuzanus 12-
(hakropHoro npunoxenus" /J1ad/

I1K-9.1-3
MK-9.1-vy
I1K-9.1-B
I1K-9.2-3
I1K-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.2-3
IK-16.2-Y
IK-25.1-3
IK-25.1-Y
IK-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
J1.7J12.1 J12.7
JI2.8J12.2
J12.3J12.6
J12.4 J12.5
J12.9]13.2 J13.1
JI3.3
313233

1.6

Muxkpocepsucsl /Tema/




1.7

MuxkpocepBucsl. OtaenbHas 6a3a JaHHBIX IS
kaxaoro ceppuca. Gateway APL Rate limiter. API
Composition. OTAeIbHBINH YK3EMIUISIP CEpPBHCA Ha
Ka)KIbIH KOHTEHHEp.

Buemnss kondurypauus. OGHapyxeHue
CEPBHCOB.

ABTomaTtnyeckuil npepoxpanurenb. SAGA.
Bricokas mocTnyHOCTh. OCOOEHHOCTH 00JIa4HO-
OpPHEHTUPOBAHHBIX MpUIIOKEHUH /JIex/

I1K-10.2-3
IK-10.2-Y
I1K-10.2-B
I1K-9.1-3
IK-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
IK-9.2-B
IK-10.1-3
IK-10.1-vy
I1K-10.1-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
IK-16.2-3
IK-16.2-V
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
IK-25.2-3
I1K-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
J12.8J12.2
JI2.3J12.6
J12.4 J12.5
J12.9]13.2 JI3.1
JI3.3
01052393

1.8

IIpopabotka yueOHOro Marepuana jekuuii /Cp/

I1K-10.2-3
IK-10.2-y
I1K-10.2-B
I1K-9.1-3
IK-9.1-Y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-Y
I1K-10.1-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.2-3
I1K-16.2-Y
IK-25.1-3
IK-25.1-Y
IK-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
JI2.8J12.2
J12.3J12.6
J12.4 J12.5
J12.9]13.2 J13.1
JI3.3
213233




1.9

Co3pnanme u HanoiaHeHue 6a3 naHHbIX SQLite ayst
CO3/IaHMsl BEO-NIPUIIOKEHHI JTab0paTOpHOI paboThI
"Pa3paboTka MHKPOCEPBUCHOU apXUTEKTYPHI C
API Gateway u Circuit Breaker" /Cp/

I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
I1K-9.1-3
IK-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
IK-9.2-B
IK-10.1-3
IK-10.1-vy
I1K-10.1-B
I1K-10.2-3
I1K-10.3-Y
I1K-10.3-B
IK-16.2-3
IK-16.2-V
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
IK-25.2-3
I1K-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
J12.8J12.2
J12.3 J12.6
J12.4 J12.5
J12.9]13.2 JI3.1
JI3.3
01052393

1.10

JlaboparopHas pabora "Pa3paboTka
MHUKpOCEpBUCHOM apxuTeKTypsl ¢ API Gateway u
Circuit Breaker" /J1a6/

I1K-10.2-3
IK-10.2-y
I1K-10.2-B
I1K-9.1-3
IK-9.1-Y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-Y
I1K-10.1-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.2-3
I1K-16.2-Y
IK-25.1-3
IK-25.1-Y
IK-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
JI2.8J12.2
J12.3J12.6
J12.4 J12.5
J12.9]13.2 J13.1
JI3.3
213233

1.11

Cetu 1 npotokoisl /Tema/




112

Mopnens OSI. IIporokonst ceru. IP. TCP,
YCTaHOBKA COEJMHEHMS, IIOATBEPKICHHUE
JIOCTaBKH. YTIpaBlieHHE IOTOKOM Iepeaayn.
Konrpons neperpysku kanana. MTU. IIpoTokost
ARP, STP, OSPF, BGP, DNS, GeoDNS.

[Iporoxon HTTP. Metonst HTTP. Crarycst
HTTP. 3aronosku HTTP. CornacoBanue
comepxumoro. Cookie. Ceccust. Real-Time
kommyHukanusi. WebSocket. HTTP/2.
[Mporokonsl cepuanuzaunu. CUMBOJIBHbBIE
npoTokosbl. bunapusie nporokonsl. XML. JSON.
BSON. ProtoBuf /Jlex/

I1K-10.2-3
IK-10.2-Y
I1K-10.2-B
I1K-9.1-3
IK-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
IK-9.2-B
IK-10.1-3
IK-10.1-vy
I1K-10.1-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
IK-16.2-3
IK-16.2-V
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
IK-25.2-3
I1K-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 JI1.6
JI1.7J12.1 J12.7
J12.8 J12.2
J12.3J12.6
J12.4 J12.5
J12.9J13.2 J13.1
JI3.3
0152393

1.13

[Ipopabotka yueOHOro Marepuana jekuuii /Cp/

I1K-10.2-3
IK-10.2-y
I1K-10.2-B
I1K-9.1-3
IK-9.1-Y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-Y
I1K-10.1-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.2-3
I1K-16.2-Y
IK-25.1-3
IK-25.1-Y
IK-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
J1.7J12.1 J12.7
JI2.8J12.2
J12.3J12.6
J12.4 J12.5
J12.9]13.2 J13.1
JI3.3
313233

1.14

Bupryanuzanus /Tema/




1.15

Bupryanuzauus. Tunsl BUpTyanu3anuu.
Konreitnepuszanus. Docker. Apxutekrypa Docker.
Docker Image. Dockerfile. Docker Container.
Docker Daemon

Knacrepsr Kubernetes. Apxutektypa Kubernetes.
Node. Pod. Service. Volumes. Namespace. Secrets
/JTex/

I1K-9.1-3
MK-9.1-y
IK-9.1-B
[1K-9.2-3
I1K-9.2-Yy
I1K-9.2-B
I1K-10.1-3
IK-10.1-VY
I1K-10.1-B
I1K-10.2-3
I1K-10.2-V
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
IK-16.2-3
I1K-16.2-Y
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
IK-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
J1.7J12.1 J12.7
J12.8J12.2
JI2.3J12.6
J12.4 J12.5
J12.9]13.2 JI3.1
JI3.3
01052393

1.16

[Ipopabotka yueOHOro Marepuana jekuuii /Cp/

I1K-9.1-3
IK-9.1-vy
[1K-9.1-B
I1K-9.2-3
I1K-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.2-3
I1K-16.2-Y
IK-25.1-3
IK-25.1-y
IK-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
JI2.8J12.2
J12.3J12.6
J12.4 J12.5
J12.9]13.2 J13.1
JI3.3
213233




1.17

N3yuenne TexHomoruu kourerinepos Docker st
BBITIOJTHEHHUS JIAOOPATOPHOH PaboThI
"Konrettnepuszauus npunoxenus” /Cp/

I1K-9.1-3
MK-9.1-y
IK-9.1-B
[1K-9.2-3
I1K-9.2-Yy
I1K-9.2-B
I1K-10.1-3
IK-10.1-VY
I1K-10.1-B
I1K-10.2-3
I1K-10.2-V
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
IK-16.2-3
I1K-16.2-Y
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
IK-25.2-3
IK-25.2-Y
I1K-25.2-B

J1.2J11.1
JI1.3 JI1.5
JI1.4 JI1.6
JI1.7J12.1 J12.7
J2.8 J12.2
J12.3 J12.6
J2.4 J12.5
J12.9]13.2 JI3.1
JI3.3
0105233

1.18

JlaboparopHas pabora "KoHTeiHepu3aius
npunoxenus" /J1a6/

I1K-9.1-3
IK-9.1-vy
[1K-9.1-B
I1K-9.2-3
I1K-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.2-3
I1K-16.2-Y
IK-25.1-3
IK-25.1-y
IK-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
J2.8 J12.2
J12.3J12.6
J12.4 J12.5
J12.9]13.2 J13.1
JI3.3
213233

Pasznen 2. boabmme faHHbIe

2.1

Konnenuuu 6onbmux naHasix /Tema/




2.2

[TpUHIUITE ¥ XapaKTePUCTUKH OONBIINX JaHHBIX.
Xpanenue O6onbiux qanHeix. MongoDB. HBase.
Redis. DynamoDB. Cassandra. Macmrabupyembrit
aHanu3 JaHHbIX. [lapamienbHbie Beraucienus /Jlex/

I1K-9.1-3
MK-9.1-y
IK-9.1-B
[1K-9.2-3
I1K-9.2-Yy
I1K-9.2-B
I1K-10.1-3
IK-10.1-VY
I1K-10.1-B
I1K-10.2-3
I1K-10.2-V
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
IK-16.2-3
I1K-16.2-Y
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
IK-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
J12.8J12.2
JI2.3J12.6
J12.4 J12.5
J12.9]13.2 JI3.1
JI3.3
01052393

2.3

IIpopabotka yueOHOro Marepuana jekuuii /Cp/

I1K-9.1-3
IK-9.1-vy
[1K-9.1-B
I1K-9.2-3
I1K-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.2-3
I1K-16.2-Y
IK-25.1-3
IK-25.1-y
IK-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
JI2.8J12.2
J12.3 J12.6
J12.4 J12.5
J12.9]13.2 J13.1
JI3.3
213233




2.4

Uzyuenune padorel ¢ CYBJ] MongoDB mst
BBITIOJTHEHUS JTabOpaTopHOii paboTsl "Padora ¢
NoSQL-6a3amu nanubix" /Cp/

I1K-9.1-3
MK-9.1-y
IK-9.1-B
[1K-9.2-3
I1K-9.2-Yy
I1K-9.2-B
I1K-10.1-3
IK-10.1-VY
I1K-10.1-B
I1K-10.2-3
I1K-10.2-V
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
IK-16.2-3
I1K-16.2-Y
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
IK-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
J12.8J12.2
JI2.3J12.6
J12.4 J12.5
J12.9713.2 J13.1
JI3.3
01052393

2.5

JlaboparopHas pabora "Pabora ¢ NoSQL-6a3amu
naHHbIX" /J1a6/

I1K-9.1-3
IK-9.1-vy
[1K-9.1-B
I1K-9.2-3
I1K-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.2-3
I1K-16.2-Y
IK-25.1-3
IK-25.1-y
IK-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
JI2.8J12.2
J12.3J12.6
J12.4 J12.5
J12.9]13.2 J13.1
JI3.3
213233

2.6

Mopenu nporpaMMHUpPOBaHUs T OOJIBIINX
naHHbIX /Tema/




2.7

[MapannensHOe TPOrpaMMHUPOBAHUE TS
MPUIOKEHHUH 110 00pabOTKe OONBIINX TAHHBIX.
Mopnenb Ha ocHOBe MapReduce.

Moenb Ha OCHOBE pabodero moroka. Mojens Ha
OCHOBE Tlepeiauu cooOIeHnH. MoJiesib Ha OCHOBE
MaccoBOI'0

cuHXpoHHoro napaienmsma. SQL u NoSQL
Mozesd. Mopens Ha OCHOBE pa3/IelIeHHOT'O
rJI00aJILHOTO aJpeCcHOro mpocrpancrsa /JIek/

I1K-10.1-3
IK-10.1-VY
I1K-10.1-B
I1K-10.2-3
IK-10.2-Y
I1K-10.2-B
I1K-10.3-3
I1K-9.1-3
IK-9.1-y
IK-9.1-B
[1K-9.2-3
I1K-9.2-y
I1K-9.2-B
I1K-10.3-Y
I1K-10.3-B
IK-16.2-3
I1K-16.2-Y
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
IK-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
J12.8J12.2
JI2.3J12.6
J12.4 J12.5
J12.9]13.2 JI3.1
JI3.3
01052393

2.8

IIpopabotka yueOHOro Marepuana jekuuii /Cp/

I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-9.1-3
IK-9.1-y
I1K-9.1-B
IK-9.2-3
IK-9.2-vy
I1K-9.2-B
I1K-16.2-3
I1K-16.2-Y
IK-25.1-3
IK-25.1-y
IK-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
JI2.8J12.2
J12.3J12.6
J12.4 J12.5
J12.9]13.2 JI3.1
JI3.3
213233

2.9

WHcTpyMeHThl 00paOOTKH OONBLINX TaHHBIX
/Tema/




2.10

OCHOBHBIE XapaKkTepuCTUKU. THCTpyMEHThI
nporpaMMuUpOBaHUA HAa OCHOBE MOJCIIN
MapReduce. Apache Hadoop.

WucTpymMeHTs! nporpaMMHUPOBaHUs HA OCHOBE

pabouux norokoB. Apache Spark. Apache Storm.

WHCTpyMEHTHI TpOrpaMMHUpPOBAaHUS HA OCHOBE
nepenayn coodmeHnit. MTHCTpyMeHTH
MPOrpaMMHPOBAHUS HA OCHOBE MacCOBOTO
CHUHXpOHHOTO0 napamienusma. Spark GraphX.
Wucrpymentst SQL-nogo6HOro
nporpammupoBanusi. Apache Hive. Apache Pig.
WHCTpyMEHTHI TpOrpaMMHUpPOBAaHUS HA OCHOBE
pa3leNneHHoro rIo0aIbHOr0 apecHOro
MPOCTPAHCTBA

Amnanutndeckne 6a3pl JaHHBIX. KononouHsie
CVB/I. ClickHouse. Greenplum /JIex/

I1K-10.1-3
IK-10.1-Y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-V
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-9.1-3
I1K-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-9.2-B
IK-16.2-3
I1K-16.2-Y
I1K-25.1-3
IK-25.1-Y
I1K-25.1-B
IK-25.2-3
I1K-25.2-Y
I1K-25.2-B

J1.2J11.1
J1.3J11.5
J1.4J11.6
JI1.7J12.1 J12.7
J2.8 J12.2
J2.3 J12.6
J2.4J12.5
J12.9]13.2 JI3.1
JI3.3
0105233

2.11

[Ipopabotka yueOHOro Marepuana jekuuii /Cp/

10

I1K-10.1-3
IK-10.1-Y
IK-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-9.1-3
IK-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-9.2-B
I1K-16.2-3
IK-16.2-Y
IK-25.1-3
IK-25.1-y
IK-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

J1.2J11.1
JI1.3 J11.5
JI1.4 J11.6
JI1.7J12.1 J12.7
J2.8J12.2
J12.3J12.6
J2.4J12.5
J12.9]13.2 JI3.1
JI3.3
213233




2.12

U3ydenne Apache Spark u ClickHouse mist
BBITIOJTHEHUS JTabopaTopHOi paboTsl "O6paboTka
OOJIBIIIMX TAHHBIX C UCMOJIb30BaHueM Apache
Spark u ClickHouse" /Cp/

I1K-10.1-3
IK-10.1-VY
I1K-10.1-B
I1K-10.2-3
IK-10.2-V
I1K-10.2-B
I1K-10.3-3
IK-10.3-VY
I1K-10.3-B
I1K-9.1-3
IK-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-9.2-B
IK-16.2-3
IK-16.2-V
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
IK-25.2-3
I1K-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
J12.8J12.2
JI2.3J12.6
J12.4 J12.5
J12.9]13.2 JI3.1
JI3.3
01052393

2.13

Jlaboparophast pabora "OOpaboTka OoIbIINX
JTAaHHBIX C UCTIONBb30BaHueM Apache Spark u
ClickHouse" /J1a6/

I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-9.1-3
IK-9.1-Y
I1K-9.1-B
I1K-9.2-3
IK-9.2-vy
I1K-9.2-B
I1K-16.2-3
I1K-16.2-Y
IK-25.1-3
IK-25.1-Y
IK-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
JI1.7J12.1 J12.7
JI2.8J12.2
J12.3J12.6
J12.4 J12.5
J12.9]13.2 J13.1
JI3.3
213233

2.14

CpaBHeHue 1 BEIOOp GpeiiMBOpKa OOIBIINX
naHHbIxX /Tema/




2.15

CpaBHEHHE HHCTPYMEHTOB IIPOrpaMMHUPOBAHUSI.

CpaBHHTeJ’ILHLIfI AHaJIN3 XapaKTEPUCTUK CUCTEM.

Bxonusie nannsie. Kitacc mpunoxxenus.
Wndpacrpykrypa.  /Jlex/

I1K-10.1-Y
I1K-10.1-B
I1K-10.2-3
IK-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.2-3
IK-16.2-Y
I1K-16.2-B
I1K-9.1-3
IK-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-9.2-B
I1K-10.1-3
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
ITK-25.2-3
I1K-25.2-Y
I1K-25.2-B

J1.2J11.1
JI1.3 JI1.5
JI1.4 JI1.6
JI1.7J12.1 J12.7
JI2.8J12.2
J12.3 J12.6
J2.4J12.5
J12.9]13.2 JI3.1
JI3.3
0105233

2.16

[Mpopabotka yueOHOro Marepuana jekuuu /Cp/

I1K-10.1-3
IK-10.1-¥y
I1K-10.1-B
I1K-10.2-3
IK-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.2-3
IK-16.2-Y
I1K-16.2-B
I1K-9.1-3
I1K-9.1-V
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-9.2-B
IK-25.1-3
IK-25.1-Y
I1K-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
J1.4J11.6
JI1.7J12.1 J12.7
JI2.8J12.2
J12.3 J12.6
J12.4 J12.5
JI2.9J13.2 J13.1
JI3.3
2103233




2.17

N3zyuenwne Spark, Kafka, ClickHouse, Greenplum
JUTSL BBITTOJTHEHHSI 1Ta00paTOpHON paboThI
"CpaBHUTENBHBIH aHAIN3 HPEHMBOPKOB
obpabotku Gonpmnx AaHHBIX" /Cp/

I1K-10.1-3
IK-10.1-VY
I1K-10.1-B
I1K-10.2-3
IK-10.2-V
I1K-10.2-B
I1K-10.3-3
IK-10.3-VY
I1K-10.3-B
IK-16.2-3
IK-16.2-V
I1K-16.2-B
I1K-9.1-3
MK-9.1-y
I1K-9.1-B
I1K-9.2-3
I1K-9.2-y
I1K-9.2-B
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
I1K-25.2-3
I1K-25.2-V
I1K-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 J11.6
J1.7J12.1 J12.7
J12.8J12.2
JI2.3J12.6
J12.4 J12.5
J12.9]13.2 JI3.1
JI3.3
01052393

2.18

JlaboparopHast pabora "CpaBHUTEIbHBIH aHATTN3
(peiiMBOpKOB 00pabOTKH OoNbIINX AaHHBIX" /J1ab/

I1K-10.1-3
IK-10.1-Vy
I1K-10.1-B
I1K-10.2-3
IK-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.2-3
IK-16.2-Y
I1K-16.2-B
I1K-9.1-3
IK-9.1-Yy
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-9.2-B
IK-25.1-3
IK-25.1-V
I1K-25.1-B
I1K-25.2-3
IK-25.2-Y
IK-25.2-B

JI1.2 JI1.1
JI1.3 JI1.5
JI1.4 JI1.6
J1.7J12.1 J12.7
JI2.8J12.2
J12.3J12.6
J12.4 J12.5
JI2.9J13.2 J13.1
JI3.3
2103233

Paznen 3. O0mas padora no AMCHUILIMHE

3.1

Bayer /Tema/




3.2

IMoaroroBka k 3auety /3a0/

10

I1K-9.1-3
MK-9.1-y
IK-9.1-B
[1K-9.2-3
I1K-9.2-Yy
I1K-9.2-B
I1K-10.1-3
IK-10.1-Y
I1K-10.1-B
I1K-10.2-3
IK-10.2-¥y
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
IK-16.2-3
I1K-16.2-Y
I1K-16.2-B
I1K-25.1-3
IK-25.1-Y
IK-25.1-B
ITK-25.2-3
I1K-25.2-Y
I1K-25.2-B

J1.2J11.1
J1.3J11.5
J1.4J11.6
JI1.7J12.1 J12.7
J2.8 J12.2
J2.3 J12.6
J2.4J12.5
J12.9J13.2 JI3.3

3.3

KoncynsrupoBanue nepen 3auerom /MKP/

0,25

IK-9.1-3
I1K-9.1-Yy
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-¥y
I1K-10.1-B
I1K-10.2-3
IK-10.2-Y
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
I1K-16.2-3
IK-16.2-Y
I1K-16.2-B
IK-25.1-3
IK-25.1-Y
I1K-25.1-B
I1K-25.2-3
IK-25.2-Y
I1K-25.2-B

JI1.2 J11.1
JI1.3 JI1.5
J1.4J11.6
JI1.7J12.1 J12.7
J2.8J12.2
J12.3 J12.6
J2.4 J12.5
JI2.9J13.2 JI3.3




3.4

Ipuem 3auera /3a0/

7,75

I1K-9.1-3
MK-9.1-y
I1K-9.1-B
I1K-9.2-3
I1K-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-VY
I1K-10.1-B
IK-10.2-3
IK-10.2-V
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
IK-16.2-3
IK-16.2-Y
I1K-16.2-B
I1K-25.1-3
IK-25.1-VY
I1K-25.1-B
IK-25.2-3
I1K-25.2-V
I1K-25.2-B

J1.2J11.1J11.3
JI1.5J11.4 J11.6
JI1.7J12.1 J12.7
JI2.8 J12.2J12.3
J12.6 J12.4 J12.5
J12.9J13.2 JI3.3

5. OHEHOYHBIE MATEPHUAJIBI 1O JUCIIUIIVIMHE (MOJY JIIO)

OrieHOYHbIE MaTepUalIbl TIPUBEACHBI B IPHIOKEHUH K pabodeii mporpaMme IUCIUILIHHBL (CM. TOKYMEHT «OIeHOYHbIE MaTepHaIbl
o auctuiuinHe «O0NaYHbIe TEXHOJIOTHU U OONBIIHNE JaHHBICY)

6. YYEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUWE JUCIIAITIJIMHBI (MO/LY JIsST)

6.1. Pexomennyemast iutrepatypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpEBI, COCTaBHTEIHN 3arnaBue WsnparenscrBo, | Kommyecrso/
TOII HazBaHue DbC
JI1.1 |Opemxos B.U. Xpanunuiia ganHeix 1 OLAP-rexHonoruu : Yye6Hoe nmocobue |Pszans: PUL] ,

PI'PTVY, 2017, https://elib.rsre
u.ru/ebs/downl
0ad/595

JI1.2 |T'eprens B. IL Teopus 1 MpakTHKa NapasieNIbHbIX BEIYUCICHUH : yueOHOe Mocksa, 978-5-4497-
nocobue Capatos: 0389-7,

WnrepHer- http://www.ipr

VYuuepcurer bookshop.ru/8

Wudopmarmonn [9478.html

bIx TexHomorui

(MHTYUT), Aii

IIn Ap Menua,

2020, 500 c.

JI1.3 |Cocuun, B. B. O06J1auHbIe BEIYUCIICHHS B 00pa30BaHUU : ydeOHOE TTocobue Mocksa: 978-5-4497-

Wurepuer- 2452-6,

YHuBepcureT https://www.ip

Wudopmarmonn |rbookshop.ru/

pix Texnomormii  |133953.html

(MHTYUT), At
IIn Ap Menna,
2024, 109 c.




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
rof Ha3BaHue ObC
JI1.4 |bananoB A. H. O0J1auHbIe TEXHOJIOTHH : Y4eOHOE TOCOOHE s BY30B CaHkT- 978-5-507-

IerepOypr: 49219-0,

Jlans, 2024, 204 |https://e.lanbo

c. ok.com/book/4
14938

JI1.5 [Makmanos A. B., Bonbune nannsle. Big Data : yueOHUK U151 BY30B CaHkr- 978-5-507-
XKypasner A. E., TletepOypr: 47346-5,
Toeraaskaps JI. H. Jlans, 2024, 188 |https://e.lanbo
c. ok.com/book/3
62318
JI1.6 [Mursikos E. C., HckyccTBeHHBIH HHTEIUIEKT M MallMHHOE 00y4yeHue : yaeOHoe |CaHKT- 978-5-507-
IImenera A. T., noco0ue i By30B TletepOypr: 51465-6,
Jagpun A. U. Jlams, 2025, 252 |https://e.lanbo
c. ok.com/book/4
50827
JI1.7 |Huxudopos, 1. B., MeToznbl, anropuTMBbl U apXUTEKTYPBI PaclpeeIeHHOMN CaHkr- 978-5-7422-
IOcymosa, O. A., 00paboTKH OOJBLINX JIaHHBIX : yueOHOe mocodue IerepOypr: 8461-1,
Bounos, H. B., CaHkr- https://www.ip
Kosaies, A. /1. IerepOyprekuit  |rbookshop.ru/
nonurexandeck  |147723.html

Wi YHUBEPCHUTET

ITerpa Benukoro,

2023, 194 c.

6.1.2. lonorHUTeIbHAS IUTEPATypa
Ne ABTOpBI, COCTaBUTENH 3arnaBue WzpatenscrBo, | Komuuecro/
roj Ha3BaHue ObC
JI2.1 (3uanruposa JI. ®. OO0auHble BBIUMCIEHUS : ydeOHOe Tocodue Caparos: Aii ITu |978-5-4497-

Ap Menua, 2019,0175-6,

168 c. http://www.ipr
bookshop.ru/8
5804.html

J12.2 |demumosa JI. A. WHTemekTyaabHbIH aHATN3 TaHHBIX Ha s3b1ke Python : yue6Ho- [Mocksa: PTY , https://e.lanbo
METOIMYECKOE Iocobue MMUMPDA, 2021, |ok.com/book/2
92 c. 18693
JI2.3 |bapanuukos IL.A. [TapannensHoe MporpaMMUpOBaHKE: METO. YKa3. K J1a0. Pszans: , 2023, |,
paboram : MeTomnuecKkue yKa3aHus https://elib.rsre
u.ru/ebs/downl
0ad/3561
JI2.4 |Opuna T. A. IMapamiensHOe MPOrpaMMHUPOBAHHUE Owmck: Cu6A/lY, |, https://e.lanbo
2023, 106 c. ok.com/book/4
07159
JI2.5 |Awntunos O.B., AJITOPUTMBI U CTPYKTYPBI JAHHBIX : y4eO. Mocksa: KYPC, [978-5-907535-
Hmurpuesa T.A., 2022, 216¢. 02-2, 978-5-
Mocksutuna O.A., 907535-08-4, 1
IMapdunosa H.M.
JI2.6 |Bacunses E.IL., MHTennexTyanbHbI aHAIN3 JAaHHBIX B TEXHOJIOTUAX NpUHATHS |Ps3ans: PULL ,
Opemxos B.1 penrenwuii: yue6. mocobue : YueGHOe mocodune PI'PTY, 2023, |https://elib.rsre

u.ru/ebs/downl
0ad/3845




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roJ HazBanue JbC
JI2.7 |T'pomos A.IO., TIpoekTrpoBanue HHPOPMAIIMOHHBIX cucTeM : Metonuueckue |Pssans: PUL] ,

I'punuenko H.H. yKa3aHus PI'PTY, 2019, |https://elib.rsre
u.ru/ebs/downl
0ad/1967

JI2.8 |bybOHoB A.A., ByoHoB |Pa3pabotka u aHanmu3 TpeOOBaHUi K IPOrpaMMHOMY Pszans: KYPC, |,

C.A., Maiikos K.A. obecrevYeHno: yIeOHNK : YueOHHK 2020, https://elib.rsre
u.ru/ebs/downl
0ad/2678

J12.9 |I'punuenxo H.H., ba3el nanseIx. [IpoekTupoBanue Moaesnel naHHbIX : yueOHuk  |Mocksa: KYPC, [978-5-907064-
Xazpuesa H.U., 2024, 260c., 20-1,1
bapanosa C.H. IIpUIL
6.1.3. Meronnueckue pa3padoTku
Ne ABTOpBI, COCTaBUTENHN 3arnaBue UsnatensctBo, | KomuuectBo/
ToJ Ha3BaHue ObC
JI3.1 |I'punuyenko H.H., Bazpr nannbix. [IporpammupoBanue Ha SQL : ydeOHUK : Psazans: KYPC, |,

Xwmspuesa H.U. Vuebuuk 2023, https://elib.rsre
u.ru/ebs/downl
0ad/3931

JI3.2  |Kammpun 1.1O. MeTozbl MalIMHHOTO O0y4YeHHsI: METOJ. yKa3. K j1a0. paboram : |Ps3ans: , 2022, |,
MeToauiecKue yKazaHus https://elib.rsre
u.ru/ebs/downl
oad/3427
JI3.3 |Pakutckuii, A. A., MeTo/bl MaIMHHOTO 00yYeHHS : Y1eOHO-METOIMYECKOe HoBocubupck:  |2227-8397,
Jementnena, K. 1. nocobue Cubupckuit https://www.ip
rocynapcrBenn  |rbookshop.ru/
piii yauBepcuter [138857.html
TEJIEKOMMYHHUKA
ui 1
UHPOPMATHKH,
2023,35c.
6.2. Ilepeyens pecypcoB HH()OPMALMOHHO-TEJIeKOMMYHHKAIIUOHHOM ceTu "UnTepHet"
31 |Onexrponnas 6ubmmorexa PIPTVY http:/elib.rsreu.ru/
D2  [Dnexrponnas 6ubmuorexa IPRBooks http://iprbookshop.ru/
33 |OnekTpoHHO-OMONIMOTEYHAs cHUCTeMa u3/iaTenberBa «Jlanby http://e.lanbook.com

6.3 Ilepeyenb mporpaMMHOro odecrevyeHnsl 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepellenb JIMIEH3HOHHOT0 U CBODOTHO pacnpocrpaHsieMoro nporpaMmMHoOro oﬁecrleqemm, B TOM 4YHCJI€ OTCYECCTBCHHOI'0O

NMPON3BOJCTBA

HaumeHnoBanue

Onucanune

OnepaunonHas cucremMa Windows

Kommepueckas nunen3us

Adobe Acrobat Reader Csob6omnoe I1O
VirtualBox Cso6oanoe 11O
Anaconda3 CB00OIIHO pacHpocTpaHsieMoe MPOrpaMMHOE 00ecreueH e MO/ JIMIEH3UAMHU
MongoDB  -cucrema  ympaBnenus — 06azamu |CBoGomgHOe T1O

naHabIXx NoSQL tuma

6.3.2 Ilepeyenb uHGOPMAIUMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

28.10.2011r.)

CnpaBounas npaBoBas cucrema «Koncynsrantllmtocy (moroBop 06 mabopManmonHoi mognepxke Nel342/455-100 ot

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TUCHUITJIMHBI (MOAY JISI)




106a y4eOHO-aIMHUHUCTPATHBHBIA KOpIyC. AYAWTOpHUS Uil camocTosTenbHOW pabotel 42 wmecra (+15 wmect 3a
KOMITBIOTEPHBIMHU CTOJIAMH)

mpoektop BENQ

16 TIK ¢ BO3MOXXHOCTBIO MOJKITIOYEHHS K ceTH «HTepHeT» 1 00ecneYeHneM J0CTyNa B IIEKTPOHHYI HHPOPMALMOHHO-
00pa30BaTeNbHyIO Cpely:

LIT: intel 13 3220,

O3VY: 4 Gb,

I3V: 320-500 Gb (15 mit.)

LIT: intel 15 6500,
03V: 8 Gb,
TI3Y: 500 Gb (1 mT. npenonaBaTeIbCKHil)

106a yueOHO-aAMUHUCTPATUBHBII KOPITyC. YueOHast ayIuTOpUs Ul MPOBEICHUS 3aHATHI JIGKLIMOHHOI'O U CEMHHAPCKOT 0
TUNA, TPYIIOBBIX U MHAWBHUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHOM arTectanuu 42 mecra (+15
MECT 328 KOMITBIOTEPHBIMHU CTOIaMH)

mpoektop BENQ

16 TIK ¢ BO3MOXXHOCTBIO MOJKITIOUEHHS K ceTH «HTepHeT» 1 00ecneyeHneM J0CTyNa B IIEKTPOHHYI HH(POPMAIMOHHO-
00pa30BaTEIbHYIO CPELY:

1IIT: intel 13 3220,

O3Y: 4 Gb,

T13VY: 320-500 Gb (15 mt.)

LIIT: intel i5 6500,
03V: 8 Gb,
TI3VY: 500 Gb (1 mT. npenogaBaTeIbCKHii)

110 y4eOHO-aAMUHHMCTPATUBHBIN KOpIyC. AYAMTOpPHUS Ui CcaMOCTOATEeNbHOM paborer 20 mect (+20 mecr 3a
KOMITBIOTEPHBIMHU CTOJIAMH)

Ipoekrop: HITACHI CP-X400 3LCD

21 TIK ¢ BO3MOKHOCTBIO MOJKITIOUCHHS K ceTH «HTepHeT» 1 00eCneYeHneM J0CTyIa B IIEKTPOHHYIO HH(POPMAIHOHHO-
00pa3oBaTeIbHYIO CPEIy:

IIIT: Intel 15-12400

Oo3y: 1616

I13VY:ssd 512 I'6 (20 1uT. MOHOGJIOK + 11IT. IPENoAaBaTEIbCKU)

110 y4eOHO-aJMHUHUCTPATUBHBIA KOPIYC. YueOHas ayAUTOpUS AJISl IPOBEACHUS 3aHATHH JIEKIIUOHHOTO U CEMHHAPCKOro
THIIA, TPYIIIOBBIX ¥ MHAMBUIYAIBHBIX KOHCYJIbTAIMN, TEKYIIEr0 KOHTPONIS M MPOMEXYTOYHOH arTecTamun 20 mect (+20
MECT 338 KOMIIBIOTEPHBIMHU CTOIaAMH)

Ipoexrop: HITACHI CP-X400 3LCD

21 IIK ¢ BO3MOXXHOCTBIO MOJKITIOUEHHS K ceTH «HTepHeT» 1 00ecneyeHreM J0CTyNa B JIEKTPOHHYI HHPOPMALMOHHO-
00pa30BaTEIbHYIO CPEaY:

IIIT: Intel 15-12400

O3y:1616

T13V: ssd 512 IT'6 (20 mir. MoHOOOK + 11IT. IIpenogaBaTeIbCKuii)

206-1 yueOHO-aIMUHHACTPATUBHBINA KOpITyC. YueOHast ayAUTOPHS JUIsl IPOBEICHUS 3aHATHI JIEKIMOHHOIO 1 CEMUHAPCKOT'0
THIIA, TPYIIIOBEIX M MHANBUIYAIBHBIX KOHCYIBTAIMH, TEKYIET 0 KOHTPOJIS U MPOMEXKYTOUHOI aTTecTanuu 42 Mecr,

1 TIK:

IIIT: Intel 17 6700

O3Y:816

T13Y: 120Gb ssd + 500 I'6 (1 mT. mpenoxaBaTeTbCKHiA)

Tenesuszop: PHILIPS U7PEL4606H/60

nokymenT-kamepa: AVER Media POB3 (AverVision 330)

JIoKyMeHT-kamepa: AverVisionF33 POE7D;

8. METOAUWYECKHUE MATEPHAJIbBI IO JTUCITUIIJIMHE (MOJY JIIO)

MeTOI[I/I‘IeCKOC obecrieucHue JIUCIIUIUIVUHBI IPUBEACHO B IIPUJIOKECHUU K pa6oqe171 nporpaMme TUCHOUIIINHBL (CM. JOKYMCHT
«OHEHO‘IHI)IE MaTepuabl 10 AUCHUITIINHE «O061ayHbIe TEXHOIOTUN U OOJIBIIHE ,HaHHI)IC»)

[IOKYMEHT NMOAMMUCAH 3IEKTPOHHOW NMOAMMCHIO

KA®E/IPbI

Onepatop 340 000 "KomnaHus "TeH3op"

noannCcAHO ®reoy BO "PrPTY", PTPTY, OBeukuH M'eHHaawmi 12.10.26 08:32 (MSK) MNpocTas noanucb
3ABEAYIOLLMM Bnaaummposuy, 3aBeaytowmii kadeapoit BNM

KA®EPbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, OBeukuH M'eHHaaui 12.10.26 08:33 (MSK) MpocTas noanucb
3ABEAYIOLLMM Bnagvmuposuy, 3aBeaytowmin kaceapoi BMM

BbIMYCKAIOLLIEN




