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AHHOTaNINA

HucuumuHa «bas3pl JaHHBIX» BXOJUT B 00pa30BATENbHYIO MPOrPAMMY BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HAalpaBICHHUIO MOATOTOBKH/ CHEIHATIbHOCTU
27.03.01 «CranpapTu3anusi U METPOJIOTHS» HampaBieHHocTu/cnenuanuzauun  «Lludposas
METPOJIOTHsS U cTaHAapTh3auusy. Juciuminna peanusyercs kadenpoit «No2y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOIINX KOMIIETECHIIHNA:

VYK-1 «CniocoGeH oCyIIeCTBIATh MOUCK, KPUTHUCCKUN aHAIM3 U CHHTE3 MHGOpMAIIUH,
MPUMEHSATh CUCTEMHBIN MTOIXO0/ JIJIsl PEIICHUS TOCTaBICHHBIX 3a/1a4

OIIK-9 «CnocobeH MOHMMATh MPUHIUIBI PabOThI COBPEMEHHBIX HH(MOPMAIIMOHHBIX
TEXHOJIOTUH U UCTIONB30BaTh UX JUJIsl peIICHHs 3a/1a4 TPOPEeCCUOHATBHON AATEIbHOCTIY

CopepxaHue TUCHUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBA3AHHBIX C OXBATHIBAET KPYT
BOIPOCOB, CBSI3aHHBIX C M3YYCHHEM OCHOB IIPOCKTHPOBAHUS PEISLUOHHBIX 0a3 aHHBIX,
teopueit PB/I, npaktukoii ncnonb3zoBanus paznnuneix CYB/I.

[IperoaBanyie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAylomme (HOpMBI OpraHU3alUN
ydeOHOro  mporecca:  JeKIuW, JaboparopHble  pabOThl, MPAKTUYECKHE  3aHITHS,
camocTosTeNbHas paboTa 00y4aroIerocs.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUYHAs aTTecTanus B popme AudQepeHIIMPOBAHHOTO 3a4eTa
(5 cemectp).

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBJISET 3 3a4eTHBIX eauHullbl, 108
YacoB.

SA3bIK 00yUYeHHUS 110 AUCHUIUINHE «PYCCKUU »



1. TlepedyeHb muaHUPYEMBIX pe3yIbTaTOB O0OYyUEHHUS MO TUCIUIUINHE
1.1. enu npenogaBaHus TACHUILTAHBI

OOyyaronuecs MOJIy4arOT 3HAHMS, YMEHHUS M HAaBBIKM HCIOJIb30BAaHUS CHUCTEMHOTO
MOJIX0J[a TPU MPOSKTUPOBAHUU 0a3bl JAHHBIX, PAOOTHI C CUCTEMAaMH aBTOMATH3WPOBAHHOTO
MPOEKTUPOBaHUs, 0a30BBIX 3HAHUW MO Teopud 0a3 JaHHBIX, MPHUHIMIIAM OpraHU3alUuU
PENAMOHHBIX 0a3 JaHHBIX, OCHOBAM NPOEKTUPOBAHHS 0a3 JAHHBIX, IOJYYCHHE HABBIKOB
NpaKTU4eCKOH  paboThl MO  MPOEKTHPOBAHHIO UHGOPMAIMOHHOTO obecrnieueHus
ABTOMATHU3UPOBAHHBIX pa0OYMX MECT Ha OCHOBE OJHOM 3 pensiuoHHbXx CYB/]

1.2. JlucuumniuHa BXOAMUT B COCTaB 005A3aTENbHOM YacTH 00pa30BaTebHON MPOrPaMMBbI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. IlepeueHb NuaHUPYEMBIX pPE3yIbTATOB O0YUEHHUS 110 JUCLMILIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOLIMiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIIMM U MHIMKATOPBl UX JOCTUKEHUS NIPUBEIACHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kon n
Kareropus (rpynmna) Konx n HanMeHoBaHMEe MHAMKATOpa
HAaUMEHOBaHUE
KOMIIETEHITHH JOCTUKEHHS] KOMITETEHITUU
KOMIICTCHIINH
VYK-1.3.1 3HaTh METOAUKH NIOUCKA, cOOpa U
YK-1 Cnocoben A » CO0p
00paboTKu nH(MOpPMAIUHU, B TOM YHUCJIE C
OCYILECTBIISITh

UCTIOJIb30BaHUEM WH(OPMAITMOHHBIX

TEXHOJIOTUH, BKIIIOYasl MHTEJUIEKTyaJIbHbIE
aHAJM3 U CHHTE3
YHuBepcanbHbIE nHbopMALIH VYK-1.3.2 3HaTh METOIUKHU CUCTEMHOTO
KOMIIETEHIINH I HMEHHB ’ M0/JIX0/1a /JIs peIIeHUs TOCTAaBICHHBIX 337134

P . VK-1.Y.1 ymeTh NpUMEHATh METOIUKU

CHUCTEMHBIN MOAX0.

noucka, coopa 1 00paboTku HHPOpPMALIUH, B
JUTSL PEeUICHUS

TOM YHCJIE C UCIIOJIb30BAaHUEM
MIOCTaBJIEHHBIX 3a]1a4

UCKYCCTBEHHOI'O MHTEIJICKTa

IIOUCK, KpI/ITI/I‘leCKI/Iﬁ

OIIK-9.3.1 3HaTh METO/Ibl U KOMIIBIOTEPHBIE
IPOrpaMMBbl CTATUCTHUECKOTO aHaln3a,
pacyeTa oumOoK

OIIK-9.3.2 3HaTh BO3MOXHOCTH
MIPUMEHCHHS MH()OPMAIIMOHHBIX CHCTEM B
npodeccuoHaIbHOM e TeTbHOCTH

OIIK-9 Cnocoben OIIK-9.3.3 3HaTh COBpeMEHHbIE TEHACHIINH

MIOHMMATh pa3BUTHS HH(OPMAIIMOHHBIX TEXHOJIOTHH,

MPUHIIMIIBI paOOTHI OCHOBHBIE CBEJIeHUS 0 0a3ax JTaHHBIX,

COBPEMEHHBIX HCIIOJIb3YEMBIX B IEPCOHAJIBHBIX
OobmenpodeccruoHanbHble | HHHOPMALMOHHBIX KOMITbIOTEpaX, OCHOBHBIE TPUHIIUIIBI
KOMIIETEHIIUH TEXHOJIOTHI U MIOCTPOEHHUSI PENIALIMOHHBIX U

HCIIOJIb30BaTh UX nocrpensinonHbix CYB/, TpeboBanus

JUI pelleHus 3a7ad | ”HPOPMallMOHHON O€30MacHOCTH
npodeccuonansHoit | OIIK-9.V.1 ymeTs NpuMeHSTh MaKeThl
JeSITeTbHOCTH MPUKIIQIHBIX TPOTPAMM JIJIs pEIIeHU 3a/1a4
npo¢eCCHOHATBHON IEATETLHOCTH
OIIK-9.Y.3 ymetp paboTaThb ¢
WH(GOPMAIIMOHHBIMHA CUCTEMaMH, BKITIOYAst
UHTEIJUIEKTyaJIbHBIE, JUIS IOy YCHHS
JAHHBIX, JUISl peLLICHUs 3aa4
IPOrHO3UPOBAHMSI Pa3BUTHSL U




MOJICTTUPOBAHUSI CUCTEM U MTPOLIECCOB
OIIK-9.B.1 BnaaeTh HaBBIKaMU PabOTHI C
TEXHHUYECKUMU U TIPOTPAMMHBIMHU
cpencTBamMu HH(GHOPMAITMOHHBIX CUCTEM
OIIK-9.B.2 BiageTs HaBBIKAMU BEIEHUSI
JJICKTPOHHBIX 0a3 JTaHHBIX

OIIK-9.B.3 BnageTh HaBBIKaMH PabOTHI B
HCCIIeI0BATEILCKIUX HHPOPMAITMOHHBIX
CUCTEeMaXx, BKJIIOYAsi UHTEJICKTYaJIbHEIE,
JUTSL peIeHus 3a/1a4 MpodecCuoHaTbHON
JIEATEIbHOCTH

2. Mecro aucuuniaunsl B cTpykrype Ol

JucuunimHa MoxeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
MIPU U3YYCHHUH CIICTYIONIUX TUCIHUILINH:

— «HudopmaTuka,

— «HadopmanmonHoe odecneueHre OPOEKTHON IEATEILHOCTHY

3HaHuUs, MOJYyYEHHbIE NPU HM3YyUYEHUHM Marepuana JaHHOM AMCHUIUIMHBL, HUMEIT Kak
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK U UCTIOIb3YIOTCS MPU U3YUYEHUU APYTUX TUCHUTLIINH:

— «locymapcTBeHHAs UTOrOBAs ATTECTALIUS)

3. O0beM u TPyA0EMKOCTh TUCIUILIAHBI
JlanHble 00 oOmeM oO0beMe TUCHMILUIMHBI, TPYJAOEMKOCTH OTAEIBHBIX BHJOB yueOHOU
paboTHI 110 AUCLUHUIUIMHE (M PACIPENEICHUE 3TOM TPYIOEMKOCTH 10 CEMECTPaM) MPEACTABIEHBI B
Tadiuue 2.

Tabmuia 2 — O0beM U TPYJT0EMKOCTh JUCITUTIIIUHBI

TpynoeMKocTb 1o
Bun yuebHoli paboThl Bcero ceMecTpam
No5
1 2 3
Oowan mpyooemKocmsp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKxmuyecKkoi no020moeKu
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHUCIIE:
nekiuu (JI), (dac) 17 17
npaktudyeckue/cemunapckue 3anstus  (113), 17 17
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoin ammecmayuu: 3auet, | Hudad.
nudd. 3ager, sx3amen (3auer, udd. 3a4, Ik3.) 3ad., . sau.,

4. CopepxaHue AUCIUTUIMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUILIAHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.
Paznmensl, TeMBl AUCHUTIIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IUIIE 3.

Ta6muma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh




Jlexruu | 113 (C3) JIP KII/KP

Paznensl, TeMbI JUCLIMIIIAHBI (ac) (ac) (aac) (uac) CP (gac)
Cemectp 5
Pasnen 1. OcHoBEBI TexHOJNIOTUH 0a3 HJAHHBIX U
si3pIKa SQL 4 ) 15

1.1 OcHOBHBIE KOMIIOHEHTHI OaHKA TAaHHBIX
1.2 PenaunoHHbIA TOAX01 B 0a3ax JaHHBIX

Paznen 2. IlpoektupoBanue 0a3 TaHHBIX
2.1 KonuenryajibHOE NPOCKTUPOBAHKUE 6 4 4 15
2.2 JlaTaJiornuecKoe MpOEKTUPOBAHUE

Paznen 3. DkcrutyaTtarus 6a3 JaHHBIX
3.1 Tpanzakuuu 5 9 13 15
3.2 Be3omacHOCTh B 0a3ax JaHHBIX

Pa3znen 4. Posib HCKYCCTBEHHOTO MHTEIUIEKTA B
pa3BUTUU 0a3 TaHHBIX

Tema 4.1. Asronomubie (Self-Driving) 06a3b1
JAHHBIX: HHTEJUIEKTyaJlbHOE  YNpPaBICHHUE U 2 2 12
ontumuzanus CYB/]

Tema 4.2. HoBble knaccel 0a3 panHbix mia UU:
BEKTOPHbIE XpaHWJIULIA U Irpadbl 3HAHUH

Hroro B cemecTpe: 17 17 17 57

Hroro 17 17 17 0 57

[IpakTrueckass TOATOTOBKA 3aKJIOYAaETCA B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
0o0ydJalomMMuUCs  OMNpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBS3aHHBIX ¢  Oyn;yuiei
PO ECCHOHAIBHON e TETHHOCTHIO.

4.2. CopaepxkaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesoB U TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B Ta0IHUIE 4.

Tabmuia 4 — ConepxaHue pa3faesioB U TeM JIEKIIMOHHOTO UK

Home
P Ha3Banue u copepxanue pa3JenoB U TeM JEKIIMOHHBIX 3aHATUN
paszznena
1 Pazgen 1. OcHoBBI TexHOMIOTHH 0a3 TaHHBIX U si3bIka SQL

1.1 OcHOBHEIE KOMITOHEHTHI OAaHKA JAHHBIX

[Tonstue nndopmanuu, faHHbIX, 3HaHul. [ToHsATHE Oanka naHHBIX. Ero KOMIIOHEHTHI
B Y3KOM U IIUPOKOM CMBICIIE.

1.2 PenstumonHuslii moaxod B 0a3ax JaHHBIX

Monenu nanusix. [loHsTue pensiiimonHoi moaenu. PensunonHas anredpa.

2 Pazgen 2. IlpoexktupoBanue 6a3 JaHHBIX

2.1 KonnenryanbHOe NPOEKTUPOBAHUE

[lonsitue undonormueckoir Moxaenu. Horamum. Case-cpenctBa s OTOOpaskeHUs
MH(POJIOTHYECKONW MOJIEIH.

2.2 JlataJlorH4ecKoe MPOEKTUPOBAHUE

3 Paznen 3. Dkcrutyaranus 6a3 JaHHBIX

3.1 TpaHzakiuu

[lonsitue 3ampoca u Tpanzakuumu. SQL 3ampocel. HcnonbzoBanue DDL DML
3aMpocoB, yNpaBJieHHe TpaH3aKIUSIMH, TpUrrepsl. MHaekcsl. aTerpanus 6a3 1aHHbIX
C TaOJIMYHBIMU TIPOLIECCOPAMH.

3.2 Be3omacHoCTh B 0a3ax JaHHBIX

[Tonatue Oe3zomacHocTn aAaHHBIX. Knaccudukanms wmep 3amuThl WHGOPMAIHU.
Oco0eHHOCTH peau3aliy 3auThl THGOPMAIIMU HA Pa3IHMYHbIX YPOBHSIX.




Pa3znen 4. Ponb MCKYyCCTBEHHOTO MHTEIUICKTA B Pa3BUTHH 0a3 JaHHBIX

Tewma 4.1. ApronoMHsbIe (Self-Driving) 6a3bl JaHHBIX: HHTEIUIEKTYaJbHOE YIPABICHHUE
u ontumuzanus CYB]]

Ucnons3oBanue ML-mozeneit s nmpecka3aHusi CTOMMOCTHU BBITIOJIHEHHSI 3aPOCOB U
BEIOOpPa  ONTUMANBHBIX  ITUTAHOB  (3aMEHAa  KJIACCHYECKMX  JBPUCTUUYCCKUX
ontuMuzaropoB). UM-anropuTt™mel AJjis aBTOMAaTHYECKOTO CO3/IaHUsA, MEPECTPOCHUS U
yIaJeHUs] MHIEKCOB, a TaKXKE aBTOMATHYECKOW HACTPOWKH MapaMEeTpOB MAMSITH U
xomupoBanus (self-tuning). Ilpumenenne WM mist mpoOrHO3MpPOBAaHMS IMMHKOBBIX
Harpy3o0K (aBToMacimrabupoBaHue), OOHAPYKEHUS aHOMAIUN B TIPOU3BOAUTEIHLHOCTH
u nipeaotBpanieHus cooeB (AIOps B 6a3ax TaHHBIX).

WNurtennexryanbHas Oe3omacHocTh: lcmonbp3oBaHue HEHpOCeTe M BBISBICHUS
aHOMaJIbHBIX MATTEPHOB AOCTyMa, mpenorBpamieHus SQL-uHbEeKIuil U 3aluThl OT
yTeUeK JaHHBIX B PEATBHOM BPEMCHH.

Tema 4.2. HoBble kmaccel 6a3 maHHbIX i MW: BeKTOpHBIE XpaHWIMIIA U Tpadbl
3HaHUI

Metoner u monenu M. IMoaroroska manuwix. [Tonstue ambemmuaro (embeddings).
ApXUTEKTypa W aIrOpuTMbl moucka Ommkaiimux coceneir (HNSW, IVF). Ponb
BekTopHbIX b/l B peanusanuu RAG-apxutektyp (Retrieval-Augmented Generation)
g Oosbliux s13bIKOBBIX Mojened (LLM). Xpanenne u 00paboTka OHTOJIOTMH.
Ucnons3oBanue rpadoseix CYBJl (manpumep, Neo4dj) st moctpoenusi rpados
sHannii (Knowledge Graphs) BcrpamBanume BekTopHOTO moucka u (yHKIuid ML
HEMOCPEACTBEHHO B SIIPO TPaIULMOHHBIX pensaunoHHbix CYBJl (manpumep, pgvector
B PostgreSQL). Mcnons3zoBanue b/ w1 BepcroOHUpOBaHUS J1aTacETOB, XpPaHEHUs
METpUK 00yueHHs MoJienel u odecnedeHus Bocnponspoaumoctu M -skcnepuMeHToB.

4.3.

[TpakTuyeckue (ceMUHAPCKUE) 3aHATUSL

Tembl IpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IPUBEACHBI B Ta0IHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYJOCMKOCTb

N3 Hux No
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4eCKuX | TpyloeMKOCTh, |MIPAKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI
(gac) JIUHBI
Cemectp 5
1 | Hopmammzanus CEM | Pa3bop 3amau  mon 2 1
2 | Iloctpoenue PYKOBOJICTBOM 2 2
MH(POJIOTHYECKON npenojaBaTes,
MOJIETH CaMOCTOSITENIbHOE
3 | Hopmanu3amus 6a3pl | peIICHUE 3a/1a4. 2 2
JTAHHBIX
4 | ®opmupoBaHue 4 3
3alpoCcoB B TEPMUHAX
PETALMOHHOMN
anreOpsl
5 | ®opmynHpoBaHue 4 3
OrpaHUYECHUN
nesoctHoct B PBJ
6 | PaGora c SQL 1 3
3anpocaMu Jist
W3BJICUCHUS] TAHHBIX
13 TaOJIMYHBIX




IPOIIECCOPOB.

Peanuzanus
CEMaHTUYECKOTO
MOMCKa
HUCTOPUYECKUX
JAHHBIX
METPOJIOTHYECKOTO
KOHTPOJIS C
HCII0JIb30BaHUEM
BEKTOPHOT'O
pacmupenuss CYBJ]
(Ha npuMepe
pgvector B
PostgreSQL)

Bcero

17

4.4. JlaboparopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh IPUBECHBI B TabIuIIE 6.

Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb

No
n/o

HaumenoBanue nabopatopHbix paboT

TpynoeMkocTs,
(gac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszzena
JIACIIMIT

JINHBI

Cemectp 5

[Toctpoenne nHHOpMATMOHHONW MOIETH
peAMETHOM 001acTH

2

Z[aTaJ'IOl"I/I‘IeCKOC MOACIINPOBAHUC

\S)

[\S)

PenaktupoBanue 3anuceid 1 I3MEHEHUE
CTPYKTYpHbI 0a3bl TaHHBIX

Coznanne unrepdeiica moap30BaTess st
0a3bl JAaHHBIX

Co3naHue nNpocThIX 3apocoB K 0a3e TaHHBIX

Coznanue 3anpocoB JeHCTBUH K 6a3e TaHHBIX

DOpMUPOBAHHUE OTYETOB

R0 ([N | N

HNurerpauus CYB/I u cucrem st
CTaTUCTUYECKOIr'0 aHaJIN3a

(\OR| SN]SO} | \S)

(\OR| SR] NS} | \S)

WL [W W

Peanuzamus npormeccoB 6e3omacHoCTH B 0aze
JTAHHBIX

Bcero

17

17

4.5. BrinonHeHne KypcoBOro MpoekTa/ KypcoBoil paboThl

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunasl camocTosTensHON paboThI U €€ TPYA0eMKOCTh IPUBEIEHBI B Ta0nuie 7.




Tabmmia 7 — Bugbsl caMOCTOSITEIBHOM PaOOTHI M €€ TPYA0EMKOCTh

Bua camocrositensHOM paboThI Bcero, yac CgMj:ch
2 3
W3ydeHue TeopeTuueckoro Mmarepuaia gucuumingel (TO) 20 20
IToaroroBka Kk Tekymemy KoHTpoto ycrieaemoctr (TKY) 17 17
[TonroroBka Kk npomexxyroyHoi arrecrauuu (I1TA) 20 20
Bcero: 57 57

5. IlepeueHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUYaOIIUXCS TT0 TUCIUIUTMHE (MOIYJTIO)
Y4eOHO-METOIMUECKNE MaTepHaIbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHBI B

I.I1. pa3naeson 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepedyeHpb neUaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3IaHUI MPUBEICH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb NeUYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Mudp/
URL anpec

bubnuorpaduyeckas ccpuika

Komuaectso
9K3EMILTSIPOB
B OHOIMOTEKE

(kpome
AJIEKTPOHHBIX
IK3EMILUISIPOB)

URL:
https://urait.ru/bcode/600524
(mata oOparieHus:

Mapxkun, A. B. ba3bl nannbix. PostgreSQL :
yueOHUK Juid By30B / A. B. Mapkun. — 2-e
3. — Mocksa : U3narensctso Opaiit, 2026. —

11.06.2026). 840 c. — (Bricmiee obpazoBanue). — ISBN 978-
Pexxum nocryna: st 5-534-22003-2. — TeKcT : 2JAeKTPOHHBIH //
aBTOPU30BAaHHBIX O6pazoBarenbHas mnatdopma FOpaiit [caifr].
MOJIb30BaTENEH.

URL: Cosetos, b. {. ba3bl 1aHHBIX : yueOHUK 7151

https://urait.ru/bcode/582767
(mata oOparieHus:

By30B / b. fI. CoBeros, B. B. IlexanoBckuii,
B. JI. UepToBckoit. — 4-e u3a., nepepad. u

11.06.2026). non. — Mocksa : U3parensctBo HOpaiirt, 2026. —
Pexxum nocryna: s 403 c. — (Beicuiee o6pazoBanue). — ISBN 978-
aBTOPU30BAaHHBIX 5-534-18479-2. — TeKcCT : 3NEeKTPOHHBIH //
M0JIb30BaTENEH. O6pa3oBarenbHas mnatdopma FOpaiit [caifr].
URL: Craceimui, B. M. ba3bl 1aHHBIX: TEXHOJIOTUH

https://urait.ru/bcode/585313
(mata oOpareHus:

nocTyma : yaeOHuk a1 By3oB / B. M. Craceimms,
T. JI. Craceimmea. — 2-€ 3., uCIp. U J10M. —

11.06.2026). Mocksa : M3natensctBo IOpaiit, 2026. —
Pexxum poctyma: s 164 c. — (Bsiciiee obpazoBanue). — ISBN 978-
aBTOPH30BAHHBIX 5-534-08687-4. — TeKcCT : 3NEKTPOHHBIH //
MOJIb30BaTENEN. O6pazoBarenpHas matdopma FOpaiit [caifr].
URL: Crpyxxkun, H. I1. ba3sl qaHHbIX:

https://urait.ru/bcode/58303 1
(mata oOpareHus:

MIPOCKTUPOBAHUE : YUCOHUK JIJIS1 By30B /
H. I1. Ctpyxxun, B. B. 'onuH. — Mocksa :




11.06.2026).
Pexum nocryna: nms

WznarensctBo FOpaiit, 2026. — 477 ¢. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-

aBTOPU30BaHHBIX 00229-4. — TekcT : 3IEKTPOHHBIH //
MOJIb30BATENECH. Ob6pazoBarenbHas wiatdopma KOpaiit [caifT].
URL: Kynpssues, B. b. Marematudeckast Teopus 6a3

https://urait.ru/bcode/589090
(mata oOpareHus:
11.06.2026).

Pexum nocryna: nms

JaHHBIX : y4eOHMK a1 By30B / B. b. Kynpssies,
9. 9. T'acanos, A. C. Ilogkom3uH. — 2-¢ U3,
nepepad. u gomn. — Mocksa : M3naTenscTBo
FOpaiir, 2026. — 144 c. — (Brpicmiee

aBTOPU30BaHHBIX oOpazoBanue). — ISBN 978-5-534-15337-8. —

MOJIb30BATENECH. Texct : anexTpoHHbIH / OOpa3zoBarenbHast
wiatdopma KOpaiit [caiT].

URL: Mapxkun, A. B. Cuctemsl rpadoBbix 6a3 1aHHBIX.

https://urait.ru/bcode/588577
(mara oOpareHus:
11.06.2026).

Pexum noctyna: nms

Neo4j : yueOHuk g By30B / A. B. Mapkun. —
Mockga : M3narenbctBo FOpaiit, 2026. —

303 c. — (Bwicmee obpaszoBanue). — ISBN 978-
5-534-13996-9. — TeKcT : 3JICKTPOHHBIH //

ABTOPU30BAHHBIX Oo6pazoBarenpHas mwiathopma FOpaiir [caifr].
II0JIB30BAaTENEH.
URL: I'acanoB, O. O. MHTeNnEKTyalIbHbIE CHCTEMBI.

https://urait.ru/bcode/584574
(mara oOpareHus:
11.06.2026).

Pexxum noctyna: mms
ABTOPU30BAHHBIX
MOJIb30BaTEICH.

Teopus XxpaHeHHsI U ITOMCKA HHPOPMAITUH :
yueOHUK Juid By30B / O. O. ['acaHoB,

B. b. KyapsiBues. — 2-e u3 ., ucmp. U 0. —
Mocksa : M3natensctBo FOpaiit, 2026. —

271 c. — (Bricuiee obpazoBanue). — [SBN 978-
5-534-08684-3. — TeKcCT : 2JIEKTPOHHBIH //
O6pazoBarenpHas maatdopma FOpaiit [caiit].

7. TlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»

Ilepeuenn

npuBezieH B Tabnuue 9.

SJICKTPOHHBIX
TGHGKOMMYHHKaHHOHHOﬁ CETH

o0pa3oBaTeNbHBIX
«HTepuer,

pecypcoB

UH(POPMALIMOHHO-
HEOOXOIUMBIX IS OCBOCHHS JIHCIUTIUTIHBI

Tabmuna 9 — IlepedyeHb OSIEKTPOHHBIX O0pa30OBaTENbHBIX PECYpPCOB HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»

URL anpec HanmenoBanune
https://pro.guap.ru/ DJIEMEHTHI JIEKTPOHHOTO Kypca MO JUCIUTIINHE Pa3MEICHbI BHyTpHU

DUOC I'VAII «IHTETpUPOBaHHAs cpesia 00yUSHHD)

8. Ilepeuenb MH(OPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeueHp MporpaMMHOTO OOECHEUEHHUs, HCIOJIb3YEMOTO IMpPU OCYLIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.
IlepedeHp ncnonbp3yeMoro NporpaMMHOro odecreueHus npeacrasieH B Tadbaune 10.

Tabmuua 10— IlepedyeHb nporpaMMHOTo o0ecIieyeHHs

Ne /1t HaunmenoBanue

1 OnektpoHHas nHpopmarmoHHo-o0pa3oBaTenbHas cpena ['Y Al «aTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyaaukamu ['Y AII (BBeneHa B



https://pro.guap.ru/

skcrryararuio nmpukazom ['YAII ot 06.06.2017 Ne 05-215/17), nepedeHnr Moaymei u
uX (QyHKIIMOHAIFHOE Ha3HAUCHHE U3JIOKEHBI 10 cchlIKe https://guap.ru/it/system/iso

OdunmanbHbIi caliT 00pa3zoBaTeNbHON opranu3anuu B cetd « MHTepHeT
(https://guap.ru/), pazpaboran cotpyaaukamu ['YAIl (BBeneH B 3KCIUTyaTaluio
[Tpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

LibreOffice 5 (JIunensus LGPLv3)

Microsoft Office 2019 (norosop 'Y AIL, undopmarius o TUICH3UN MPEACTABICHA TI0
ccplIke https://guap.ru/it/system/iso/po)

Pa3paborunk moneneit nanasix. Onnaita pecypc https://vertabelo.com/

8.2. Ilepeuenp HMH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu

OCYILECTBIICHIMH 00pa30BaTEIbHOTO MPOLECcca MO AUCIUTUINHE

HepequL HCIOJIb3YECMBbIX I/IH(l)OpMaHI/IOHHO-CHpaBO‘IHHX CUCTCM INPCACTABJICH B

tabnuie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOYHBIX CUCTEM

Ne HaumenoBanue
/i

1 DeKTpOHHBIN Katajor oubmuoreku 'Y AII ¢ mnocTymnom k 6a3e moTHOTEKCTOBBIX
u3nanuit (https:/lib.guap.ru.), TOCTYT Yepe3 JINYHBIA KAOMHET YUTATEIsl OMOIHOTEKN
['VAII

2 Hayunas snekrponnast 6udimoteka «eLIBRARY» (https://elibrary.ru/), moctym yepes
JTUYHBIA KaOuHeT uyntarenas ondauorexku ['Y AL a taxxke no IP -agpecam 'Y AII

3 OBC «Jlanwy (https://e.lanbook.com/), nocTyn yepe3 TUYHBIN KAOMHET YUTATEIS
oubmuoreku ['YAIIL a Taxxke mo IP -agpecam 'YAII

4 9BC Koncoprmyma a’spokocmuuecknx By30B Poccun (http://elsau.ru/ suai), noctyn mo
IP-ampecam I'YAII

5 OBbC Znanium (https://znanium.ru/), gocTyn yepe3 TUYHBINA KAOMHET YUTATENS
oubmuoreku ['YAIIL a Taxxke mo IP -agpecam 'YAII

6 obpazoBarenbHas miatopma «FOpaitt» (https://urait.ru/), roctym yepe3 JIUUHBIN
kaOuHeT untatens 6ubanoreku ['YAIIL a Taxxke mo IP -agpecam 'YAII

7 Hayunas snextponHas 6ubnaunoreka «KubepJlenunka» (https://cyberleninka.ru/),
CBOOOJTHBIN TOCTYT

WudbopmalinoHHbIE ¥ CIPABOYHO-TIPABOBBIE CUCTEMBI

1 "KoncynwsranT [lnroc" (www.consultant.ru) cereBast Bepcus i 00pa3oBaTeIbHBIX
opranusaiuii, nocryn no IP -agpecam I'VAII
CoBpemenHble npodeccruoHaIbHble 0a3bl JaHHBIX

1 ®enepanbhblil moptan «Poccuiickoe oopazoBanue» (https://ro-edu.ru/), cBOOOIHBII
JOCTYTT

2 PedepaTuBHas 6a3a naHHBIX pelEH3UPYEMON HAYYHOU JTUTEpaTyphl Scopus

(https://www.scopus.com/), noctym 1o IP -angpecam I'Y ATl

9. MarepuanbHO-TeXHUYECKas Oa3a

CocraB MaTepI/IaJlLHO-TCXHH‘{CCKOI‘;I 6a351, HCO6XOZ[I/IMOI71 JJIsL OCYIICCTBJICHUA

00pa3zoBaTenbHOrO MpoIiecca Mo JUCIUIIINHE, TPEICTaBleH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne
/o

HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
MaTepUaTbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)



https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po
https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://urait.ru/
https://urait.ru/
https://cyberleninka.ru/
http://www.consultant.ru/
https://ro-edu.ru/
https://ro-edu.ru/
https://www.scopus.com/

1 JIist ipoBeieHN sl 3aHATUM JIEKIIMOHHOTO THUIIA, JUIs IIPOBEICHUS r. Cauxr-IlerepOypr, yi.
3aHATHHA CEMHHAPCKOrO THIIA, JUIS TEKYIIEro KOHTpoJis u | lacremno, x. 15, mat. A
HPOMEKYTOUHOM aTTecTaluy, [OMEIIeHUE TUTS ayn.22-10
CaMOCTOSITEITLHOW PaOOTHI.

Crennanu3upoBanHas MeOenb; naboparopHoe 000pymaOBaHUE:
[I5BM - 23 mr., oOBEOIWHEHHBIX B  JIOKAJbHYIO
BBIYHCIUTEILHYIO CETh C BBIXOJOM B BBIYHCIUTEIBHYIO CETh
I'VAII u Untepuer; npoekrop noasecHoir EPSON EMP-X5e;
skpaH ScreenMedia GoldView 183*244 MW HacTeHHBIH.
Microsoft Windows 10 moroBop Nel303-3 ot 30.12.2019
Microsoft Office 2016 mgoroBop Ne278 ot 18.06.2020
MathWorks MATLAB noroop Ne 1303-3 ot 30.12.2019

[Tomerienue UIsi caMOCTOATENBHOM pabOThl OOydYaIOIIMXCS -
UuranpHei 3as OuOmmoreku ['YAIIL: cnernumanu3upoBaHHas
Me0elb; epcoHaIbHbIE KOMIIbIOTEPHI — 10 1mT.,

o0ecriedeH JOCTyH B  DJIEKTPOHHYIO  HMH(OpPMAIMOHHO-
obpaszoBarensHylo  cpexry I'YAII  nmo  mokaneHoii | Y. ['acremno, 15
BBIUHUCIUTENLHON ceTu u Touke aoctyna WiFi, a Takke K
ANEKTPOHHO-OMOIMOTEYHBIM CcHCcTeMaM, pedepaTuBHON 0ase
JAHHBIX Scopus; KonupoBayibHbIK anmnapaT Kyocera KM2035.

10. OueHoyHble cpesCTBA Ul IPOBEACHUS IPOMEXKYTOUHOM aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISI IPOBEIEHUS IPOMEXKYTOUHOM aTTecTaluu
o0ydJaronmxcs 10 AUCIMIUIMHE NTPpUBeIeH B Tabmuie 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Buj npoMeXyTO4YHO# aTTecTaiuu [lepedyeHb OLIEHOYHBIX CPEJICTB
Crnircok BONpocCoB;
JuddepeHurpoBaHHbIN 3a4ET Tectsr;
3ajgauu.

10.2. B kauecTBe KpHUTEpUEB OLEHKH YpOBHSI C(HOPMHPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas puBeaeHa B Tabauie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-6amnpHas  mKala — MOAYJIbHO-PEHTHHIOBOM  cHCTeMbl  YHHUBEPCUTETa,  IpaBHIIa
WCIIOJIB30BAaHNsl KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurtepuu ouieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHLUN

Or1eHKa KOMITETEHITUH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHLIMA
5-OayUIpHAs HIKaIa P P (opmpo

OOGyuarormuiicst:

— rIy0OKO M BCECTOPOHHE YCBOMIT IPOTPAMMHBIN MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCIICIOBATEIBHO M IPAMOTHO €r0 M3JIaraer;

— ONUpasCh Ha 3HAHHWS OCHOBHOHM M JIOTOJHHUTEILHOW JIUTEpPaATypHI,
COTJIMYHO» TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC MOJOXECHUS C MPAKTHUECKOM
«3aYTEHO» JIeSITeIbHOCTHIO HAIIPABJICHHUS;

— yMeJlo 00OCHOBBIBAET U apPTyMEHTUPYET BBIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOIBI M 00O0OIIEHHS;

— CBOOOJIHO BJIAJIEET CHCTEMOM CIIEIIHAN3UPOBAHHBIX TOHITHH.

— NIPaBUIIBHO BBIMOIHII 0T 90% 10 100% TEeCTOBBIX 3aJaHU .




Or11eHKa KOMITETEHITUH

5-OayUIbHAs HIKaIa

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

«XOpoHIo»
(GauTCHO»

OO0yuaromuiics:

— TBEPJI0 YCBOMJI MMPOTPAMMHBIN MaTepHal, TPAMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOU JIUTEPATYPHI,

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS;

— BJIQJICET CUCTEMOH CIIeUAIN3UPOBAHHBIX MTOHITHH.

— NIPaBHIIBLHO BBINOAHMI 0T 70% 110 89% TecTOBBIX 3a1aHUH .

«Y/IOBJICTBOPUTEITLHO»
«3AYTCHO»

— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JIara€T €ro, ONHMPAsCh HAa 3HAHHUS TOJbKO OCHOBHOWU
JIUTEpaTyphl;

— JIOMYyCKaeT HeCYIECTBEHHbIC OIMOKN U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYAHEHUST B TPAKTUYECKOM NPUMEHEHUW 3HAHUN
HAINpaBJICHUS,

— cnabo apryMeHTUPYET HayYHBIE MOJI0KEHNUS;

— 3aTpyAHSICTCS B (OPMYITUPOBAHUHN BBIBOJIOB M 0000IICHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CIIELIMATTM3UPOBAHHBIX MOHITUH.

— MPaBHJIBHO BRIMOJHUA OT 51% 10 69% TecTOBBIX 3aaHui .

«HEY/IOBJICTBOPUTEIILHOY
«HE 3a4TEHO»

— o0yyarouuiicss He YCBOWJI 3HAYUTENBbHOM YacTH MPOTPaAaMMHOIO
MaTepuana,

— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W HETOYHOCTU  IIpH
paccMOTpeHHH Mpo0JIeM B KOHKPETHOM HAIlPaBJICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HEe MOXKET apryMEHTUPOBATh HAy4HbIE MOJOKCHHUS;

— He (pOopMyIHpPYET BHIBOJAOB U 000OLICHHIA.

— NIPABHIILHO BBIMOIHHI MeHee 51% TecTOBBIX 3a1aHHH .

10.3. TunoBsie KOHTPOJIHHBIC 3a/IaHUSI HJIM UHBIE MaTEPHUAIIbI.
Bompocs (3agaun) ass 9K3aMeHa MpeICTaBlIeHb B Ta0uie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon
Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa HHMKaTOpA
Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO
Bomnpocsr (3amaun) nmnst 3avera / qud . 3auera npeacTaBieHsl B Tadmuie 16.

Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera
g;_)n [lepeuens BompocoB (3aga4) ans 3adera / Audd. 3auera EI(;;IHKaTOpa
1. | Onumure peasiquOHHYIO0 METOI0JIOTHIO aHaJIN3a MPEAMETHON o01acTu YK-1.3.1
2. | OnumwMre BUIbI aHAJIM3A IPEAMETHON 001aCcTH YK-1.V.2
3. | Haiite onmpeaeneHus U KpaTKylo Kiaccuukaiuio 0a3 JaHHBIX YK-1.3.2
4. | ChopmynupyiiTe OCHOBHBIE TOHSITHSI HOPMAJIU3AIMsl OTHOIIEHU YK-1.V.1
5. | Onumure CYB/] n ux knaccuduxaiuio OIIK-9.3.3
6. | ChopmynupyiiTe OCHOBHBIE BHIBI TOMCKA B 0a3aX JaHHBIX OIIK-9.3.2
7. | llpoknaccuduimpyiite unaexcel pensunoHHon CYB/] OIIK-9.3.1
8. | Chopmynupyiite moHsiTHE TpaH3akuK B pensiinonHoi CYB/I. YK-1.3.2
9. | Chopmynupyiite cBorictBa ACID Tpan3akiuit YK-1.3.2
10. | ITpuBenute npuMepsl npuMeHeHus Tpurrepos B PB/I YK-1.3.2
11. | UadopmanmionHnast 6€30MacHOCTh B UHPOPMAIIMOHHON CHCTEME YK-1.V.1
12. | Hanucate  SQL 3ampockl  juis  co3manusi Tabmuubl mo ER  cxeme. | YK-1.V.1




Pasmectuth B Tabnuity nsth 3anucei. OTobpaTh HHGOPMAIUIO

13. | Tloctpouth HHPOPMALIMOHHYIO MOJIENIh 0a3bl JAaHHBIX C HCMoib30BaHueM | YK-1.V.1
case CpeJICTBa I10 33JaHHOM IpeaAMETHON 00aacTu

14. | Iloctpouts auarpammy kjaccoB s BJl mo 3amannoit mpeametnoit | YK-1.V.1
obsactu

15. | TlocTpoiite 0J10K-CXeMy MOATAITHOTO CO3MaHMs 0a3bl TaHHBIX. VK-1.V.1

16. | Ilocrpoiite 3anpoc unrerpanuu CYBJl u Tabnuunoro npoieccopa YK-1.V¥.1

17. | Chopmynupyiite korneniuo Data Mining OIIK-9.V.1

18. | Onummte ocHOBHBIE TpeuMyniecTBa NoSQL YK-1.V.1

19. | Onummre coBpeMeHHbIE HH(OPMAIIMOHHBIE CUCTEMbI MeTposiorudeckoro | YK-1.V.1
yudeTa

20. | JlaiiTe nOsICHEHHE BEKTOPHOM 0a3€ TaHHBIX OIIK-9.3.1

21. | OnummuTte anropuT™ paboThl BEKTOPHOM 0a3bl JaHHBIX OIIK-9.V.3

22. | ChopmynmpoBaTh paszIHyYHBIE THIIBI 3alPOCOB K persimuoHHON 0Oaze | OIIK-9.Y.3
JAHHBIX

23. | Hamucatp 3ampocsl Ha JoOaBlieHHE JaHHBIX B 0a3y TaHHBIX OIIK-9.¥.3

24. | Onumure, kak ML-monenn Moryt ObiTh ucnonb3oBanbl it | YK-1.V.1
MIpe/ICKa3aHusl CTOMMOCTH BBIIIOJIHEHUSI 3alpOCOB M aBTOMAaTHYECKOI'O
co3JaHusl/yaaJeHus HHACKCOB (self-tuning).

25. | llpennoxure  anroputm  npumenenuss — merogoB  AlOps  nmns | YK-1.V.1
IIPOrHO3UPOBAHUS NHUKOBBIX HArpy30K M HpeNoTBpalleHusi cOOeB s
CHCTEMbl METPOJIOIMYECKOro o0ecrneyeHuss KOCMMYECKUX CPECTB.

26. | Pa3paboraiite cxemy MCHOIB30BaHUs HepoceTe 1t uHTeuekTyansHoi | OITK-9.Y.3
0€30IIaCHOCTH: Kak cucTeMa OyJIeT B peaJbHOM BpPEMEHHU BBIABIATH
aHOMaJIbHbIE MATTEPHBI 10CTyNA JUIs npenoTBpamieHuss SQL-nnbexkuuii u
yTEeUEK JaHHbIX.

27. | Kak Bbl Jaymaere, 4To Oyner, eciu Mbl npuMeHuM onepauuto | YK-1.V.1
00bEIMHEHNUS K IBYM OTHOUICHHUSIM C Pa3HBIMH CXeMaMH

28. | [lokaxuTe Ha IpUMEpE, KaK MCIOJIb3YETCs CBOMCTBO 3aMKHYTOCTHU YK-1.V.1

29. | IlokaxuTe Ha IpUMeEpe, YTO MOXKET MPOU30MTH, eciu 6a3a naHHbIX cnado | YK-1.V.1
HOpMaJIM3yema

30. | OObsicHUTE, AJIs 4ErO HYKHbI (PYHKIIMOHAJIbHBIE 3aBUCUMOCTH YK-1.V.1

31. | ChopmynupyiiTe, 4TO Takoe AaHOMAIMU pEJAKTUpOBaHMs M Kak oHH | YK-1.V.1
nposiBJIsitoTCs ipu padote ¢ BJ1

32. | OObsAcCHUTE, YTO MOXET TPOU3OWTH, eciu Mbl yhanser koprex B | YK-1.V.1
POJIUTENHCKOM OTHOLICHUH

33. | Kak BeI naymaere, uyro Oyzaer, eciu Mbl HOpuMeHMM onepamuio | YK-1.V.1
00BbEIMHEHNUS K IBYM OTHOILIEHUSIM C Pa3HbIMH CXeMaMHU

34. | ChopmynupyiiTe MpaBUIIO CCHUIOYHOM IIEJIOCTHOCTH YK-1.3.1

35. | O0wscHuTe, 3aueM Hyx)HbI Null — 3HaUeHus YK-1.3.1

36. | O0bscHUTE, MOTYT JIM IOTEHIMAIbHBIE KIIIOYM UMeTh null-3HaueHus YK-1.3.1

37. | OObpsAcHUTE, MOTYT JIM BHEUIHHE KJIIOUU UMETh null-3HaueHus YK-1.3.1

38. | Ilepeuncaure pelasiiuOHHBIE ONEPATOPHI YK-1.3.1

39. | Ilepeuncnure, KaKMe  pelsiLMOHHBIE  omeparopbl  peanusyror | YK-1.3.2
TpaJULIMOHHbBIE OTIepaIK HaJl MHOYKECTBAMH

40. | Onummre mpolecc Mpeodpa3oBaHUs TEKCTOBBIX JokymeHToB B | OIIK-9.V.3
BEKTOpHbIE IpeacTaBieHus (3mOeunary / embeddings).

41. | ObocHyiite BbIOOp anropuTMa noucka ommkaimumx coceneit (HNSW wimm | OIIK-9.V.3
IVF) nns oOecrieueHuss BBICOKOM CKOPOCTH OTKJIWKA TPHU OOJBIIIOM
00beMe JTaHHBIX.

42. | OxapakTepu3yuTe OCHOBHBIE TEHACHIIMU 3BOJIIOIMU cucTeM ynpasieHus | OI1K-9.3.3




0azamMHM JaHHBIX: OT KJIACCHUYECKUX PENSIHMOHHBIX Mozened k NoSQL,
NewSQL u mynbtumonensHbiM CYBJl, ' uUX BiIMsSHHE HaA pELICHUE
npodeCcCHOHATBHBIX 33/au.

43.

OmnumuTe COBpEMEHHBIE TEHICHIMU PA3BUTHS OOJIAYHBIX TEXHOJIOTHH B
obmactu 6a3 ganueix (DBaaS): apxuTekTypHblE = 0COOEHHOCTH,
NPEeUMYIIEeCTBa U HOBBbIE TPeOOBaHHU K MH(OPMALMOHHON 0€30MacHOCTH
IIPU MUTPALMU TAHHBIX B 00JIAKO.

OIIK-9.3.3

44.

Packpoiite = TeHIEHUIUMM  WHTErpalii  METOJOB  HCKYCCTBEHHOIO
WHTEJUIEKTa W MAIIMHHOTO OOYYeHUS HEMOCPEACTBEHHO B  SIIPO
coBpemeHHbIXx CYBJl (HampuMmep, aBTOHOMHOE YIpaBJIeHUE WHIEKCAMH,
WHTEJUICKTyaJIbHAasl ONTUMU3ALMS 3alpOCOB, BCTPOCHHBIM BEKTOPHBIN
TTOUCK).

OIIK-9.3.1

45.

[Ipoananusupyiite COBPEMEHHBIE TPEHBI B obecrieueHun
nHpOpMallMOHHON Oe3omacHOCTH 0a3 JAaHHBIX, BKJIIOYas MPUMEHEHHUE
ckBo3Horo mudpposanus (TDE), nunamuyeckold MacKMpOBKH JAaHHBIX U
CUCTEM IIPEIUKTUBHOIO MOHUTOPUHIAa aHOMAJIbHOIO JOCTYTIA.

OIIK-9.3.1

3agaun

46.

ITocTpouts SQL-3anmpoc mns BeIOOpkHM cBeaenuit u3 bJI, comeprkarmieit
Ta0JINLIBL:

[TocraBmuk (Koalloct, Hasslloct, Cratyc, ['opom)
MOCTaBIIUKOB;

Tosap (KonTosapa; Ha3zsToBapa, Bec, Lier, 'opon) - cripaBoYHHK
TOBapOB;

ITocraBka (Konlloct, KogToBapa, KonmrdaectBo)
MOCTABIIMKOM JIAHHOTO TOBapa.

-CIIpaBOYHHK

- IOCTaBKa JaHHBIM

OIIK-9.B.1

47.

N3Bneur koAbl M HA3BaHUS IOCTABIIMKOB, KOTOpbIE JIMOO BOBCE HE
MOCTaBIISIIOT TOBAphI, TMOO MOCTABISAIOT BCETO OAMH TOBAp, MPUYEM U3
[Tapuka. Pe3ynpTar ynopsgouuTh 10 Ha3BaHUSIM.

OIIK-9.B.1

48.

Hanbl otHomeHus R1(Homep obmexuTus, aapec, oriara), CtyaeHT(Nes3k,
OUO, NoobOmiexuTus, nara 3aceieHus, nara BbiceneHus). [lomydutsb
OTHOIIIEHHE, KOTOPOE COJEP>KUT CIHCOK BCEX OOIIEKUTHI B KOTOPBIX
omiata MeHble 100 pyGueli B CyTKH.

OIIK-9.B.1

49.

JlaHBI OTHOIICHHUS:

Hanwr otHomenus RI1(OUOKnuenTta, No dunmana, Ne cuera, Ocrarok,
Kpenut), R2(Ne punnana,Paiion)

[TosryunTh OTHOIIIEHUE, KOTOPOE CONMEpKUT Ne (mimmana, pailoH I Tex
(buIManoB KJIMEHTHI KOTOPHIX UMEIOT Ha cueTy MeHee 1000 pybneit

OIIK-9.B.1

50.

[TocTporiTe MHPOTOTUUECKYIO MOJIENb I 0a3bl JAHHBIX METPOJIOTa

OIIK-9.B.2

51.

PazpaboraiiTe 1an aHanu3a NpeAMETHON 00JacTH A pa3paboTKu 0a3bl
JTAHHBIX

OIIK-9.B.2

52.

[Toctpoiite anroput™m Beibopa CYB/I a5 mocTaBieHHOM 3a1a4n

OIIK-9.B.2

53.

Jnst  oOyueHWss  WHTEIUICKTYalbHOHW  CHCTEMBI  TIPOTHO3WPOBAHUS
MEXIOBEPOUHBIX HMHTEPBAIOB HEOOXOAMMO TMOATOTOBUTH BUTPUHY
nanHbiX. Hanmummre SQL-3ampoc, KOTOpBI Ha OCHOBE CHIPBIX TaOJHIT
IToBepku wu  OOopymoBaHWE CTPYNIUPYET JaHHbIE MO  THUITY
000py10BaHusl, BEIYUCIIHT CpeIHEE MOKa3aHUE 3a MecSll

OIIK-9.B.3

[lepeuens Tem JUIsi BHINOJHEHHUS! KYpCOBOIO IIPOEKTa/ KypCcoBOi pabOThI

B Tabnwuie 17.
Ta6muma 17 — [lepedenp TeM i BBITTOJIHEHHUS KYPCOBOTO MPOEKTa / KYpPCOBOM pabOThI

MMpEaACTaBJICHEBI




Ne i/t

[TpumepHBIii TepedeHb TeM ISl BBITOJIHEHUS KYPCOBOTO MPOEKTa/ KypCOBOM
paboTHI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bomnpocel s mpoBeneHHsT TPOMEXKYTOYHOM aTrTecTallid B BHJIE TECTUPOBAHUS
MpeICTaBJICHbBI B TaOsmie 18.

Tabmuma 18 —

[TpuMepHBIii IepedeHb BONPOCOB JUIsl TECTOB

Kon
WHIUKATOpa

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

YK-1.3.1
VK-1.3.2

I/IHCprKIII/Iﬂ: HquHTaﬁTe TEKCT " Bblﬁepl/lTe OJANH HpaBHJ'IbHLIﬁ OTBET

HarmnsinHoit hopMoii ipecTaBiICHUsT HePAPXUUECKOM MOJICIIN TaHHBIX SBIISETCS ...
a) IByMepHas Tadnuia

b) reomeTpruecKkoe TeI0

C) IepeBo

d) npousBobHEIHI Tpad

OtBer

Knou ¢ npasunohvim omseemom (uiu SmaioHubll 0meem).:c

I/IHCprKHI/Iﬂ: HpO‘lHTaﬁTe TEKCT, BBIﬁepI/ITe HECKOJbKO IMNPAaBHJIbHBIX
0TBE€TOB, B TOM YHCJIC C UX 000CHOBaHHEM

ITo Tumy ncnons3oBanus pecypcoB CYB/] nenstcst Ha: (HECKOIBKO BapHAHTOB OTBETA)
1. PensmnuoHHbIe

I'ereporennsie

I'omorenHsIe

OOBEKTHO-OpUEHTUPOBAHHHBIC

JlokanbHbie
6. CereBble

OtBer

Kanrou ¢ npasunvruviv omsemom (unu smanounwil omseem):2,3

nk N

YK-1.V.1

I/IHCprKHl/Iﬂ: HquHTaﬁTe TEKCT U YCTAHOBUTEC COOTBETCTBHE

IIpoananu3upyiiTe KOMIOHEHTHI HH(OJIOTHYECKON MO/1eJH

A. nmrobas XxapakTepUCTHKA CYIIHOCTH, 3HAaUUMast 1. Atpubyt
JUISL paccMaTpuBaeMoOM MPeIMETHOM 00JIacTH 1
npeIHa3HauYeHHas 1S KBaTH(pUKaIuH,
UIeHTU(DUKAIINY, KITacCU(DUKAIINH,
KOJIMYECTBEHHOMN XapaKTEPUCTUKH HIIH
BBIPKEHHS COCTOSIHUSI CYIITHOCTH.

b. komMuecTBO CyIIHOCTEN, yUaCTBYIOIIMX B CBSI3U 2. Crenenb
CBsA3HU
B. u4wmcno OK3CMILIAAPOB CYIHOCTH, YU4aCTBYIOIUX 3. MOH_[HOCTB
B CBs3U. CBiA3U
I'.  npencrasnsier coGoii MHOXKECTBO SK3EMILIAPOB PEATBHBIX 4. CymHocTtb

WK a0CTPaKTHBIX 00BEKTOB (JIFOJCH, COOBITHIA,
COCTOSIHUH, UJCH, IPEIMETOB U T.11.), 00JIaJal0IIHX
00IMMU aTprOyTaMU HIIH XapaKTePUCTUKAMHU.

3anumure BIOpaHHbIE HHU(PHI O COOTBETCTBYIOIIMMHU OyKBaMU:
A b B I

Kittou ¢ mpaBusiibHBIM 0TBETOM (WM 3TalloHHBIN oTBeT): Al, b2, B3, 14




NHCcTpyKuusA: NpoYNTAliTe TEKCT H YCTAHOBUTE IOCJIEJ0BATEIBHOCTh

PaccTaBpTe 3TaIbl )KU3HEHHOTO IIUKJIA B HY>)KHOM MOPSIJIKE:
1. Bei6op nenesoit CYB]]
2. OmnpeneneHue TpeOOBAHUN K CHCTEME
3. TlpeoOpazoBaHue U 3arpy3Ka JaHHBIX
4. TlnanupoBanwue pazpadoTku bJ]
5. IIpoextupoBanue bJ[
6. Pa3zpaboTka npunoxxeHui
7. Peamusanus
8. COop u aHanmu3 TpeOOBaHUH MOJIb30BATEIICH
9. DOkcmryaranus u COIpPOBOXKAECHNE
10. TectupoBanue

3anummure COOTBETCTBYIOIIYHO TOCJICAOBATCIbHOCTD L[I/I(bp CJICBA HAIIpaBO

Kitrou ¢ mpaBuabHBIM OTBETOM (MJIM ATAJIOHHBIN oTBeT): 4,2,8,5,1,6,7,3,9,10

OIIK-9.B.1

HNHcTpyKuMA: NpoYnTaiiTe TEKCT M 3aNIUIINTE OTBET

Haiite onpenenenue MoSCoW ananuzy

Ortser:

Koy ¢ npaBusibHBIM OTBETOM(UJIN 3TAJIOHHBIN OTBET)

MoSCoW — 310 ab0peBuarypa. OHa pacuingpoBbIBacTCs Kak:

Must Have — 00s3aTeIbHO JOKHBI OBITH BBIITOJHEHBI,

Should Have — >kenaTenbHO BBIITOJIHUTS;

Could Have — M0KHO BBIIIOJIHUTE;

Won’t Have — He OyayT BbIONHEHBI (3TO HeoOs3aTenbHbIe, HO >KelaTeibHbIe
3a/1a4n).

OTa METOAMKA MOMOTAeT PacCTaBUTh MPUOPUTETHI U d(H(PEKTUBHO pacrpeneisaTh
pecypchl, 0COOCHHO B YCIIOBHSIX OTPAHMYESHHOTO BPEMEHH M OIOJKETA.

HNHCTPpYKIHA: NPOYUTANTE TEKCT M 3ANMIINTE OTBET

Kakne ocHOBHBIE THIIBI 3alPOCOB HCHOJB3YIOTCSA JAJS M3BJICUEHUS JaHHBIX M3
PeTSIMOHHOM 6a3bl TAHHBIX

Otser:

Kitou ¢ npaBuiibHBIM OTBETOM(UJIN 3TAJIOHHBIN OTBET)

3anpoc Ha BBIOOPKY, 3alpoChl JEHCTBUS: CO3/JaHHE TaOJUIBI, MEPEKPECTHBIN
3anpoc.

OIIK-9.3.1

HMHCTpYKIMSA: NPOYMTANTE TEKCT M BbIOEPHUTE OAUH NPABUJIbHBII 0TBET

Kakoii Tun SQL-3ampoca sBisieTcsl NepBOOYEPEIHBIM U HEOOXOAUMBIM JUIS
nepeaayn «ChIPBIX» JAHHBIX U3 PESIMOHHON 0a3bl JaHHBIX B KOMIIBIOTEPHYIO
IporpaMMy  CTaTHCTUYECKOTO  aHaiM3a JUid  TOCJIEeNyIoUIero  pacuera
METPOJIOTMYECKUX MOIPEUIHOCTEN?
BapwnaHTbI OTBETOB:

1. 3ampoc Ha o6HoBieHUEe AaHHBIX (UPDATE)

2. 3anpoc Ha BbiOopky naHHbIX (SELECT)

3. 3ampoc Ha ynanenue ganabix (DELETE)

4. 3anpoc Ha u3MeHeHue cTpykTypsl Tabnuibl (ALTER)
OtBet
Knrou ¢ npasunvnvim omseemom (unu omanonuwiii omeem).2

HHCTpyKUMA: MNPOYUTANiTE TEKCT, BbI0EPUTE HECKOJbKO NPABHIbHBIX
OTBETOB, B TOM YHcJie ¢ UX 000CHOBAHHEM

ITpu 3anucu KpUTUYECKH Ba)KHBIX METPOJIOTMUECKUX TaHHBIX (Hapumep,
PE3yJIbTaTOB 3TAJOHHBIX U3MEPEHHMIT) B 6a3y JaHHBIX MCIIOJIb3YIOTCS TPAH3aKLIUH.




Kakue u3 nepeuncieHHbIX CBOWCTB BXoIAT B cTanaapt ACID, rapantupyrommii
HaJIe)KHOCTh TaKMX TPaH3aKIUi?
BapuanTts! 0TBETOB:
ATtomapHoCcTh (Atomicity)
Cornacoannocth (Consistency)
N3omupoannocTs (Isolation)
ABTOHOMHOCTH (Autonomy)
. Honroseunocts (Durability)
OtBer
Knrou ¢ npasunvnvim omseemom (unu smanonuwiii omeem): 1,2,3,5

DR

OIIK-9.3.3 | MHcTpyKIUsi: IPOYMTANiTe TEKCT U BblOepUTe 0OAMH NPABWIbHBII 0TBET
Kakoe W3 mepedMciieHHbIX HaIllpaBiICHUN OTPakaeT COBPEMEHHYH) TEHJICHILIUIO
paszBuTus nocrpessiuoHHbix (NoSQL) CYB/I, npuHImMnuaibHO OTIUYAIONTYI0 UX
OT KJIACCUYECKUX PEISLUOHHBIX cucTeM?

BapuanTs! 0TBETOB:

1. Crporas HopManu3anusi TaOIWIl 1O BBICHIMX HOPMAJIbHBIX (opMm ans
MOJTHOTO YCTPaHEHHUS aHOMAJINK OOHOBJICHUSI.

2. HUcnonb3oBanue ruOKO (cxema-less) CTpyKTypsl JAisi  XpaHEHUs
HECTPYKTYpPUPOBAHHBIX JaHHBIX U  OOECHEYEHHUS TOPU30HTAIBHOTO
MacIITabupOBaHUSI.

3. OOszatenbHOe mpuMeHeHHe s3bika SQL B KauecTBe €IMHCTBEHHOTO
CTaHJapTa JIsl ONKMCAHUS U MAaHUITYJIUPOBAHUS JAHHBIMHU.

4. XpaHeHHE JaHHBIX UCKIIIOUUTENIBHO B BHUJAE ABYMEPHBIX TaONMII, KECTKO
CBSI3aHHBIX Y€PE3 BHELIHUE KIIFOUH.

OtBer

Kanrou ¢ npasunvrviv omsemom (unu smanounsiti omeem):1,4,2

NHcTpykuusi: npouuTaiiTe TeKCT, Bbl0epUTe HECKOJbKO NPaBHJIbHBIX
OTBETOB

Kakue u3 mepedncieHHBbIX HANpaBJIEHUH OTpa)kaloT COBPEMEHHBbIE TEHJIEHLIUU
pa3BUTHs MHPOPMALMOHHBIX TEXHOJOTHH B 00jacTu 0a3 JaHHBIX M aKTyaJlbHbIE
TpeOboBaHUsT K WX HWHOOPMAIMOHHOW OE30MaCHOCTH, TMPUMEHAEMbIE B
npodecCuoHaIbHOMN J1eITeTbHOCTH METpoJiora?

BapuaHTsl OTBETOB:

1. Wuterpamuss MeTon0B MamMHHOTO oOydenus B saapo CYBJ ans
aBTOMAaTUYECKOM  ONTUMHU3ALMU  3alpOCOB U  UHTEIUIEKTYaJbHOTO
ynpaBieHus uHjaekcamu (self-tuning).

2. Hcnonb3oBaHKEe BEKTOPHBIX XpaHWIUIL U rpadoB 3HAHUHN JUIsl peanu3aluu
CEMaHTUYECKOTr0 TMOUCKAa M O00pabOTKM HECTPYKTYPHUPOBAHHBIX JAHHBIX
METPOJIOTMYECKOTO KOHTPOJIS.

3. Ilonneni otka3z or penauuoHHbIX CYBJ[ B MOIB3y HCKIIOUUTEIBHO
JIOKAJIbHBIX (DaMIOBBIX XpaHWJIUIL Ha MEPCOHAIbHBIX KOMIIBIOTEpax s
o0ecreyeHnss MaKCUMalbHOW CKOPOCTH pabOTHI.

4. Ilpumenenue npo3payHoro mudppoBanus gaHHbX (TDE) u npequkTuBHOTO
MOHUTOPHHIa aHOMAJIBHOIO JOCTyHa JJs 3aluThl 0a3 JaHHBIX OT
HECaHKIMOHMPOBAHHOTO BMEUIATENbLCTBA U YTEUECK.

OtBet
Knrou ¢ npasunvrvim omseemom (unu omanoHuwi omeem).2

OIIK-9.3.2 | MHcTpyKIHUsi: NIPOYMTANTe TEKCT U BblOepHUTE 0AMH NPABWIbHBII 0TBET

Bri6epute BepHOE BhIpasKeHUE:

1. S3pik SQL ncnonp3yercs A 10CTyNa K JaHHBIM B HepapXHUECKUX 0azax
2. S3p1k SQL He umeeT MeXIyHapOaHOTO CTaHAapTa

3. S3bik SQL pacmudpossiBaeTcs kak Structured Query Language




4. S3wpix SQL mpexpatun cBoe pa3zsutue B 1996 rony
Knrou ¢ npasunvnvim omeemom (unu omanoHuwiil omeem). 3

I/IHCprKIII/Iﬂ: HquHTaﬁTe TEKCT, BBIﬁepI/ITe HECKOJbKO NMPaBHJIbHBIX
0TBETOB

Yro u3 MNEPCUUCIICHHOI'O HEC OTHOCUTCS K HOPMAaTUBHBIM JJOKYMCHTAM,
PErIaMCHTHUPYIOIIHUM TEXHUYECCKOC 3a1aHUEC

I'OCT 34.602-89
I'OCT 19.201-78
IEEE STD 830-1998
4. ISO 2000
Knrou ¢ npasunvrvim omseemom (unu omanoHuwiii omeem). 3,4

W N =

OIIK-9.V.1

I/IHCprKIII/Iﬂ: HquHTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHE

CootHecute komanny u oneparop SQL

A. DELETE 1. 3MeHeHue onncanus TaOIUIILI

DROP 2. Cosganue o0bekTa

3. VY paneHwue 3amucu

b.
B. CREATE
I.

ALTER 4. Vnanenue o0ObeKTa

3anummure BH6paHHbIe HU@PEI 10 COOTBCTCTBYHOIIMMHU 6y1(BaMI/IZ
A b B I

Kitou ¢ npaBuiIbHBIM OTBETOM (WJIH 3TalOHHBIN 0TBeT): A3, b4, B2, I'1

OIIK-9.¥.2

I/IHCprKIII/Iﬂ: HquHTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBUE

Cootnecute Ha3Banue CYB/[ u ee Tum:

A. MongoDB 1. Kononounas

b. Cassandra 2. JIOKyMEHTO-OpUEHTHUPOBaHHAs

B. PostgreSQL 3. OOBEKTHO-peNSIIIMOHHAs

3anumure BH6paHHBIC HU@PEI 10 COOTBCTCTBYIOIIUMU 6YKB3.MI/IZ
A b B

Kittou ¢ npaBuiIbHBIM OTBETOM (MJIH 3TaJIOHHBIN 0TBeT): A2, b1, B3

OIIK-9.B.2

HMNHCTPpYKIMSA: NPOYMTANTE TEKCT M 3aIIMIINTE OTBET

KaKOMy OIrpaHUYCHUIO LCJTIOCTHOCTU COOTBETCTBYET BBIPAKCHUEC KITPH ITOIBITKE
3a1aTb 9TOMY CTOJ'I6I_[y HYJICBOC 3HAYCHUC 6y'I[eT BBIXOJHUTH OIINOKA OrpaHUYCHUSA

LEITOCTHOCTID)
OtBer:

Kittou ¢ npaBUIbHBIM OTBETOM(HITU ITAJIOHHBIN OTBET)

Orpannuenne NOT NULL, rapantupyer, 4To CTOJOCI] BCETIa COACPIKUT
3HaYKMMOE 3HadeHue, uckmodas NULL.

OIIK-9.B.3

NHCTpYKIUA: NPOYUTANTE TEKCT U 3aANUIIUTE OTBET




B uém 3akmrodaercs OCHOBHOE OTIMYHME BEKTOPHBIX 0a3 JIaHHBIX OT
TPATUIIMOHHBIX PEISITHOHHBIX?

Ortger:

Kiro4 ¢ mpaBWIIBHBIM OTBETOM(MIIM 3TAJTOHHBIN OTBET)

BekTopHbie 0a3bl JaHHBIX XPAHST U UIIYT JIaHHBIC B BUJIE€ MHOTOMEPHBIX BEKTOPOB
(3MOeIIMHTOB), KOTOpBIE OTPAXKAIOT CMBICIOBYIO OJU30CTh OOBEKTOB, a HE
TOYHBIC COBIAICHMSI.

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYaIOUIMXCS 3a04HON (HOpPMBI
00y4eHus1, IpeICTaBICHBI B TaOymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHno

10.4. Meronuyeckue  MaTepuaibl,  ONPENCNAIOIIME  IMPOLEAYypbl  OLIEHUBAaHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTUpPYOIUX MOPSIAOK U IHPOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyi 00ydaromuxcs
I'VAIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JHCIUIIIIMHBI

11.1. Metoandeckue ykazaHus A 00y4aroIuxcs 110 OCBOCHHUIO JIEKIIMOHHOIO MaTepuaa
(ecru IpeAyCMOTPEHO YUEOHBIM TIJIAHOM 10 JAHHOM JUCIHILIUHE).
OcCHOBHOE Ha3Hau€HHE JIEKIIMOHHOTO MaTepuasia — JIOTHYECKH CTPOMHOE, CUCTEMHOE, ITy0oKoe
U SCHOE u3JIo)KeHue yudeOHoro marepuasna. Ha3HaueHue COBpPEMEHHOH JEKIUH B paMKax
JUCHMIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO HH(pOpPMAIMIO MO TeMe, a B OCBOCHHUHU
(GyHIaMeHTaIbHBIX Mpo0JeM AMCUMIUIMHBL, METOJOB HAay4YHOTO [O3HAHUS, HOBEHIINX
JOCTMDKEHUI Hay4dHOH MbIciau. B yueOHOM mporiecce JIeKLusl BBIIOIHIET METOI0JOTHUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMAMOHHYIO0 (pyHKUMHU. JIeKHs pacKkpblBaeT MOHATHIHBIN anmapat
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOsieMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMH.
[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00yYarOIIUMUCS JIEKIIMOHHOTO MaTepHaa:
- [IOJIyYEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHON TEME;
- MOJTyY€HHUE OIbITa TBOPUECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;
- pa3BUTHE MPO(PECCHOHAIBHO-IETIOBBIX KadecTB, JIIOOBU K TMpeaAMeTy |
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.
- NOSBIICHHE HEOOXOAMMOro HHTEpeca, HEoO0XOIMMOro JUIsi CaMOCTOSTEIbHON
paboThI;
- MOJTyYeHUE 3HAHUI O COBPEMEHHOM YpOBHE Pa3BUTHS HAYKU U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;
- HAY4YUThCS METOAMYECKH 00paldaThiBaTh MaTepuai (BBIICIATH TJIaBHBIE MBICIU U
MOJIOKEHUS, NPHUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B Pa3IUYHBIX
bopmyIHpoBKax);
- NOJIyYeHHE TOYHOTO IOHUMaHUS BCEX HEOOXOAMMBIX TEPMUHOB U MOHITUH.
JIEKUMOHHBI ~MaTepuad MOXKET CONPOBOXKIAATHCS JEMOHCTpPALIMEH CIaiiloB W
WCIIOJIb30BaHMEM pa3laTOYHOrO0 MaTepuaja IMpH IPOBEIEHUU KOPOTKUX AHMCKycCUd 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK 10 JUCHUTUIMHE.

CrpyKTypa npeaocTaBieHus JEKIUOHHOIO MaTeprana:

JIEKLMOHHBIN MaTepual MOKET CONPOBOXKAATHCS pa3JaTOYHBIM MaTEPUAIOM;




[0 XOAY JIEKIHUH CTYAEHTbI MOTYT 3aJaBaTb BOIPOCHI IPEIOAABATEIIO, T0KIABIIKUCH
OKOHYaHUs TeKylIer (passl (IpepbrIBaTh MPENOAaBaTeNIs HEAOMYCTHMO);

eclii 1ocie OOBSICHEHUs IPEeNoJaBaTelsi OCTAINUCh HEBBIICHEHHBIE IMOJIOKEHHS, TO UX
cienyeT yTOYHUTh; MaTepuall, U3j1araéMbli IIPENo aBaTeieM, CIe1yeT KOHCIIEKTUPOBATh

11.2. Metoauueckre ykazaHus A7 OOydaloIIUMXCsl IO Yy4YacTHIO B CEMUHApax He
MPEyCMOTPEHO YYEOHBIM TJIAHOM I10 JTAHHOU TUCIUTUINHE

11.3 Meronnueckue yka3zaHus JUisi OOydarolUXCs 10 IMPOXOXKACHUIO MPAKTUYECKUX 3aHATUI
[TpakTyeckoe 3aHATHE SABISETCA OAHOM M3 OCHOBHBIX (hopM opraHuzanuu y4eOHOro mnporuecca,
3aKJIIOYAIOIIASCS B  BBIMOJHEHUH OOYYAaOIIUMHCS 10 PYKOBOJICTBOM  IIPEIOAaBATEIs
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMS HAyYHO-TEOPETUYECKMX OCHOB Y4YeOHOM
JUCLIUIUIMHBL, TPUOOPETEHUS] YMEHNUN U HABBIKOB, OIbITa TBOPUECKOH €ATEIbHOCTH.

Lenbro NpakTUYECKOT 0O 3aHATUSA JUIsl 00yUaroIIerocs sBIsAETCsl IPUBUTHE OOyYaIOLIUMCS
YMEHUH U HAaBBIKOB IIPAKTUYECKOW EATEIbHOCTH 110 U3y4aeMOM NUCLMIUIAHE.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00yUarOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alis 3HaHUW IpU pelleHUH
KOHKPETHBIX 337134,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAMU H3Y4YEHMs] KOHKPETHOH YyuyeOHOM
JUCLUIINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUSI MOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHMS 3aJJaHHAI;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyalbHON (popm
o0ydeHusl.

TpebOoBaHUs K IPOBEACHUIO IPAKTUUECKUX 3aHATHI

BrinonHenne u omeHKa pe3yabTAaTOB MPAKTHYECKUX 3aJaHHA TMPOBOMAATCS BO BpPEMsI
3aHATHI ¢ mpernojaBaTesnieM. Bo Bpems 3aHSATHS CTYIEHTHI pa3OUpalOT MPUMEPHYIO 3a/1ady C
MIpPEMno/IaBaTesieM, a 3aTeM KaXKIblid BBITIOJIHSAET pelieHrne COOCTBEHHON 3a/1aui C TOCIIETYOITUM
00BsICHEHHEM pe3ysibTaTa padoTHl MpEenojaBaTesio. 3a BBHIMOIHEHHE PabOThl MpernoaaBaTeb
BBICTABJISIET OIIEHKY, KOTOpasi NP BBICTABJICHUHM OICHKU 3a AuddepeHIInpoBaHHBIN 3a4yeT. B
Clly4ae HEMOCEUIEHUSI MPAaKTHUYECKOTO 3aHATHS, BO BpeMms aud@epeHInpoBaHHOTO 3adera
CTYJICHT BBITIOJHSET 3aJa4il 3a MPOIYIIEHHbIE 3aHATHUs. Pe3ynbpTaThl MpakTUUECKuX padboT He
BeIKIagbeIBaroTcd B DOUC I'VAIL

11.4 Meronuueckue yka3aHus s 00yJaroluXcsl M0 BHITOJHEHHIO J1a00paTOpHBIX paboT
B xoxe BbimosiHeHUs 1a00OpaTOpHBIX pabOT 0O0ydaromMKCA OJDKEH YIIIyOUTh M 3aKpEeruTh
3HAHMSI, IPAKTUYECKUE HABBIKU, OBJIA/IETh COBPEMEHHON METOJMKON M TEXHUKOHN JKCIIEPUMEHTA
B COOTBETCTBHM C KBJIM(PHUKAIUOHHON XapaKTepUCTHKON oOydaromerocs. BrinmonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-aHAINTHYECKOM
4acTe! U KOHTPOJIBHBIX MEPONIPUSITHIA.
Brimosnnenne nabopaTopHbIX paboT 00y4aroIUMCs SIBIISIETCSI HEOTHEMIIEMON YaCThI0 HU3yUYeHUS
JTUCIUIUIMHBI, ONpeeNseMoll YUeOHbIM TUIaHOM, U OTHOCUTCSI K CPEJICTBaM, 00ECeurBaIOIIUM
peleHne CIeAYIONIMX OCHOBHBIX 33/1a4 00y4aroerocs:
- npuoOpeTeHre HaBBIKOB  HCCIEOBAHUS IPOLECCOB, SBICHUA UM  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,
- 3aKpEIJICHUE, Pa3BUTHE M JeTalHu3alys TEOPETUYECKUX 3HAHWM, MOJyYEHHBIX Ha
JEKLUSAX;
- NOJIy4eHHEe HOBOM MH(pOpMaLUY 10 U3y4yaeMoil TUCIUITIIHE;



- npuoOpeTeHne  HaBBIKOB ~ CAMOCTOATENBbHOM  paboTel ¢ J1abOpaTOpHBIM
o0opyaoBaHUEeM U TIpUOOpamHu.

3ananue u TpeOOBaHUS K IPOBEICHHUIO JTAOOPATOPHBIX PadoT
3aJjaHuA K J1a00paTOpHBIM paboTaM BBITPYXKAKOTCS IIPeroaaBaTelieM B proguap.ru

Crpykrypa u popMa oTdera o J1abopaTopHOM padboTe

Otuer o smabopaTopHOii paboTe odopmiIieTcs B COOTBETCTBHHM C TPeOOBAaHUSMHU B JIMYHOM
KaOMHeTe, KaXIblii OTYET COJEPXKUT: THTYJBHBIA JIUCT, 3aJlaHUe, OIMCAHUE BBITIOJTHCHUS
3aJjaHusl, BEIBOBI O TIPOJICIaHHON paboTe

TpeboBanus kK 0oopMIIEHHIO OTYETa O TabOpaTOPHOH paboTe
B ocHOBe oopmuenus aexut ['OCT 7.35-2017.

11.5. Metoauueckne ykazaHus s OOy4yaroUIMXCs IO TPOXOXKACHUIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBIIIOJIHCHUS KYpCOBOW pabOTBI HE MPEAyCMOTPEHO YUYEOHBIM IUIAHOM I10
NAHHOW IHCLIUILINHE

11.6 Meroanueckue yKazaHus Il OOYYAIOIMIUXCS TIO TMPOXOXKICHUIO CaMOCTOSTEIBHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThl, 00yJarouIuiics BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHHS CaMOCTOSITENIbLHON paboThl, y oOywaromierocst (GhopMupyercs
1enecoo0pa3sHoe IIaHUPOBaHUE PaboOUero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHMH M CHUCTEMAaTH3allMM NPUOOpeTaeMbIX 3HAHUH, 00ecreunBaeT BBICOKUM
YPOBEHb YCHEBAEMOCTH B TMEpPHOJ OOYy4YEeHMs, MOMOIaeT TMOJIYYUTh HABBIKM IIOBBIILICHUS
npo¢eCcCHOHATIBHOIO YPOBHS.

OCHOBHBIMM METOJUYECKMMHM MaTepuajllaM{, HANpaBISIOLIMMU  CaMOCTOSITEJIbHYIO
paboTy oOydJaromuxcs, SBISIOTCA UCTOYHUKH W3 MEPEeyHs MEeYaTHBIX U AJIEKTPOHHBIX YUYEOHBIX
U3JlaHull, yka3aHHbIX B Tabiuue 8. Kpome »3Toro, oOywaromuiicss MOXET IOJIb30BaThCS
AIIEKTPOHHBIMU pecypcaMu, YKazaHHbIMU B Tabmumax 9 u 11.

11.7. Meroauueckue ykazaHus Uid OOyYaroIIMXCS MO TMPOXOXKICHUIO TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH.

Texymuii  KOHTpOJIb  YCIIEBAEMOCTH  IIPEIyCMaTpUBAacT KOHTPOJIb  KauyecTBAa  3HAHUU
00yyaroImuxcs, OCyIIECTBISEMOrO B TEUEHUE CEMECTpa C IIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

Texyuuii KOHTPOJIb BKJIIOYAET B ceOsi:

- KOHTPOJIb ITOCEIAaEMOCTH;

— MUCHMEHHOMW BBINOJIHEHHE 33JaHU 1a00paTOpHBIX paboT ¢ 3aIUTOH OTYETOB;

— MMCBMEHHBIN OMpOC B (POpPME TECTUPOBAHUS.

B teuenue cemectpa oOyuatommecs 3arpyxkatoT B DMOC I'VAII oruérHble mMarepuaibl, B
cooTBeTcTBUM C yctaHoBiaeHHbIMU HIIP TpeGoBanusimu n metonamu nposeaenus TKY, a HIIP
OLICHMBAIOT 3arpyeHHsle Marepuanbl. Onenka, caenanHas HIIP, 3apernctpupoBaHHBIM TOJ
CBOMM JIOTUHOM U IIapOJIeM, SIBISETCS OLIEHKOM pe3ysbratoB TKY.

11.8. Metoanueckie yka3zaHUsl JUIsi OOYYalOUIMXCSl 1O TPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTalHH.



[TpomexyTouHas arTecTanusi 00y4yaronuxcs NpeaycMaTpUBaeT OLIEHUBAHNE MPOMEKYTOUHBIX U
OKOHYATEJbHBIX Pe3yJIbTaTOB 00y4YeHus o aucuuiuinHe. OHa BKIIIOYaeT B ceOst:
muddepeHIMpOoBaHHBINA 3a4eT — 3TO0 (opMa OLEHKH 3HAHUM, MOJYyUYEHHBIX O0yYaroluMcs Mpu
U3yYEHUH TUCHMIUIMHBI, TPU BBIMOJIHEHHUH KYPCOBBIX INPOEKTOB, KYPCOBBIX pabOT, Hay4dHO-
HCCJIEIOBATENILCKUX PAabOT U MPOXOXKACHUU MPAKTUK C aTTECTAI[MOHHOM OIIEHKOW «OTIMYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

Bonpocsr muist nposenenus auddepeHnpoBaHHOIO 3a4eTanpeacTapieHbl B Tadbnume 16.

Bomnpocs! k nuddepeHmpoBaHHOMY 3a4eTy PUBEACHBI B TadauIe 16.

B Teuenue cemectpa crygeHty Heobxomumo caath He MmeHee 100% mabopaTopHbIX
paboT, BBINOJIHUTH TecTHpoBaHUs B cpene LMS He HMke oueHku "yaoBiaeTBopuTesbHO". B
Clly4ae HEBBINIOJHEHUH BBIIIECU3TIOKEHHOTO, CTYJEHT, AaXX€ NpPU YCIEIIHOM MPOXOKIECHUU
IPOMEXYTOUYHOM  aTTeCTallUd HE MOXKET IOJY4YUTb IOJIOKUTENbHYIO  OLIEHKY 32
nuddepeHnpoBanHbIil 3aueT. TectupoBanue B cucreMe LMS Ha ycMoTpeHHE mpernoiaBatens
MOXET OBITh 3aMEHEHO MUCHbMEHHON KOHTPOJBHOW paboToil. CTYyIEHT ,IIpOIyCTUBIINK Ooiee
50% 3aHATUH W 3arpy3uBLIMI B JUYHBIA KaOMHET Bce JabopaTOpHBIE pabOThl BO BpeMs
T epeHIMPOBAaHHOTO  3a4eTa  MOJy4yaeT  JONOJHHUTEIbHBIE  BOMPOCHL.  CTYICHTHI,
MPETeHIYIOINe Ha OLEHKY «OTIMYHO» AOJDKHBI BBIMONHUTE 100% nabopaTopHbIX paboT u
3arpy3uTh OTYETHl B JIMUHBIA KaOMHET ¢ COOJIIOJICHHEM BCEX CPOKOB M TpPeOOBaHMM, a TaKxke
YCTHO OTBETUTH Ha BOIPOCHI BO BPEMS IPOMEKYTOUHOM aTTECTAIHH.
dopma NpoBeACHUS IPOMEKYTOUHOM aTTECTAMU — YCTHAs.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iommuce
3aB.

kadempoit




