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PaGouas nporpaMmma JUCIUTUIMHBI pa3paboTaHa B COOTBETCTBUHU C:

- denepanbHbIi TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPT BBHICIIETO
oOpa3oBaHus - OakalaBpuar Mo HampaBiIeHUIO moAroToBku 27.03.04 — Ynpasnenue B
TEXHUYECKUX CUCTEMAX, YyTBEPKJACHHBIN MprKazoM MUHHUCTEpCTBA HAYKH U BBICIIETO
oOpazoBanusi Poccuiickoit ®enepanuun Ne 871 ot 31 wurwons 2020 roga,
3apeructpupoBanHbiii B Muntocte 26 aBrycrta 2020 roaa, per. Homep 59489 (nanee —
dI'0OC BO).

- y4eOHbIM IUIaHOM (OYHOM, 3a04HOM (QopM OOydeHHMs) MO HANPaBICHUIO
27.03.04 «YnpaBneHrue B TEXHUYECKUX CUCTEMAX).

Pabouast mporpamMmma AMCIHUIUIMHBI BKJIIOYAET B C€0sl OLICHOYHbIE MaTepHalbl
JUISL IPOBEACHUS TEKYILIETO KOHTPOJISL YCIEBAEMOCTH M MPOMEKYTOYHOM aTTecTaluu
no aucuumuiiHe (1.6 @DOHI OLEHOYHBIX CPEACTB [JIsi NPOBEACHUS TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH, NPOMEXYTOYHOM aTTECTAallMd II0 MTOraM OCBOCHHUS
JUCITUTLIIAHBI).

ABrop Ilukmna Haranus EBreHbeBHa, KaHAWIAT IEAArOTMYECKHMX HAYK,
MOTIeHT Kadeapbl MHOOPMAITMOHHBIX TEXHOJIOTUH U CUCTEM YIIPABICHUS

(vkazamo @UO, yuenyio cmenens, yuenoe 36anue uiu 00IICHOCHb)

[Iporpamma onobpena Ha 3acenanuu kadeapsl MHbGOpMAITMOHHBIX TEXHOIOTHI
U cucteM yrpaniieHus (mpotoko Ne 9 ot 22.05.2026 1.).




1. IlepeyeHp NJIAHUPYEMBIX pe3yJbTATOB O0yYeHHs] N0 AUCUHHUILIMHE,
COOTHECEHHBIX € IMJUIAHMPYEMBIMH pe3yJIbTaTaAMH OCBOCHHUSI 00pa30BaTeIbHOM
nporpammbl (Llesin ocBOeHMS AU CHMIIJINHBI)

1.1. l{ensamu ocBOeHUsI TUCUUILIUHBI «ba3bl JaHHBIX) SBISIIOTCS:

N3yuenne  TEOpETUYECKUX  OCHOB  MPOCKTUPOBaHUS  0a3  JaHHBIX,
xapakTepucTuk coBpeMeHHbIX CYDBJI, A3bIKOBBIX CPEACTB, CPEACTB aBTOMATU3ALUU
npoektrpoBanus b/, CoBpeMeHHBIX TexHOIOrui opranu3annu b/l

JInst TOCTHIXKEHUsI LeJied AUCHUIUIMHBI HEOOXOAMMO PEUIUTh CIEAYIOIIYIO
OCHOBHYI0 3a0auy — CHOPMUPOBATH Yy OOYYAIOUIUXCS TEOPETUYECKUE 3HAHUS U
MPaKTUYECKHE HABBIKU, HEOOXOIUMBIC JIJIS:

) npuoOpeTeHHs] HaBBIKOB PaboThI B cpeie KoHKpeTHbIX CYB/I;

OCBOCHHME 0a30BbIX 3HAHUW MO BOMPOCAM OPTraHU3aAIUU MapaICTbHBIX |
pacmpeneneHHbIX 0a3 JaHHBIX M CHCTEM YIIpaBJCHUS HWMH, a TakKe OCHOB
IIPOEKTUPOBAHUS NPUIOKEHUM B paMKaX apXUTEKTYpbl «KJIUEHT- CEpPBEP» C
ucnonns3oBanuem CYB/I.

1.2. Ob6mactm mnpodeccmoHanbHOM  AesTenbHOCTH ®  (win)  cdepbl
npoecCHOHanbHON  ACSITENBPHOCTH, B  KOTOPBIX  BBITYCKHUKH, OCBOWBIIIHE
IPOrpaMMy, MOTYT OCYIIECTBIIATH TPO(PECCHOHATBHYIO ACATEIHHOCTD:

40 Creo3Hvie 6U0bl NPOGhHECCUOHATLHOU 0essmMeNbHOCMU 8 NPOMBIUULIEHHOCTU (8
cghepax: obecneuenus Gvlnycka (NOCMABKU) NPOOYKYUU, COOMEEMCMBYIOWel
MpeboBaHUAM —~ HOPMAMUBHBLIX — OOKYMEHMO8 U MEeXHUYECKUX  YCI08UL,
Memposocuieckoeo obecneuenuss papabomxu, Npou3eo0Cmeda, UCNbIMAHUL U
IKCIIyamayuu npoOyKyuu, Uccied08anus, paspabomku u 3KCHIYamayuy cpeocms u
cucmem asmMoOMAmMu3ayuu U YAPAGIeHUus pa3iuyHoe0 HAZHAYEHUsl, NOGbLULEeHUs
appexmuenocmu  npoussoO0CmM8a  NPOOYKYuu ¢  ONMUMATbHLIMU — MEXHUKO-
IKOHOMUYECKUMU NOKA3AMENAMU NYyMeM NPUMEHEHUs. CPeOCmE A8MOMAmu3ayuu u
Mexanuzayuu).

1.3. K OCHOBHBIM 3ajJayaM HW3Y4YE€HUS JUCUUIUIMHBI OTHOCHUTCS MOJATOTOBKA
oOyJaronMxcsi K BBIIOJIHEHUIO TPYJIOBbIX (PYHKUMH B  COOTBETCTBUU C
npo(ecCHOHATIbHBIMU CTaHAAPTAMH:

O00011IeHHBIC TPYI0BbIC (YHKIIUN TpynoBsie GyHKIHH
Kon n HaumenoBanue
YPOBEHb
poeCCHOHATHFHOTO YpOBEHb
KOJl | HauMEHOBaHUE HauMEHOBaHUE KOJ (omypoBeHb)
craHaapra KBaJIM(hUKAAN
KBaN(DHUKAITIH
IInanupoBanue
MIPeABAPHUTENbHBIX
40.057 Crneuunanuct PEABApUTESE
HUCIIBITAHUU U
o 5 y B/02.5
BBO,II B OIIBITHOU
ABTOMAaTHU3UPOBAHH . SKCIUTyaTaluu 5
B JIeHCTBUE ACYTI
BIM CHCTEMaM ACYTI
YIIPABJICHUA 5 Texnuueckoe
MaIIMHOCTPOUTEIIEH o0ciyKuBaHue B/03.5
BbIM MIPEANPUATHEM ACYIL
C Pa3pabotka 6 OnpenencHue C/01.6 6




ACVYII

eJIeCO00Pa3HOCTH
ABTOMATH3AIHH
TPOIIECCOB
YIIpaBJICHUS B
OpraHu3aIiu

ACYII

PazpaboTka
UH(POPMAITUOHHOTO
obecrieueHust
ACVII

C/02.6 6

Pa3paboTka
3aJaHUH HA
IIPOEKTHPOBAHUE
OPHUTHHAIIBHBIX
KOMITOHEHTOB

ACVYII

C/03.6 6

KonTpons BBO/1a B
eHCTBUE U

JKCIUTyaTaluu
ACVII

C/04.6 6

1.4. Komnerenuuu oOywaroierocs, GopMupyemble B pe3yJbTaTe€ OCBOCHHS

JIACIUIIIINHEI
HaumenoBanue Kon n Kon u HaumeHoBaHue ITepedyens niIaHMpyemMbIxX
KaTeropum HauMeHOBaHMe HHIMKATOPA pe3yJIbTaTOB 00yUeHHs
(rpynmsbr) KOMIIeTeHII U AOCTHIKEHUSA
KOMIIeTeHIIUH KOMIIETeHIIUH




PazpaboTtka
ACVYII

I1K-2. PazpaboTka
HHPOPMAITHOHHOTO
obecrieuenus ACYIIL

[IK-2.1 Cniocoben
IIPOEKTUPOBATh
HH(POPMAITHOHHYTO
Mojelb naHHbix ACVYII,
CTaHAAPTU3ALUIO
JTIOKYMEHTO000pOoTa 1
XapaKTepUCTUK
nHpOpPMaIIH

[IK-2.2 Moxer
paspabaTsiBaTh
TEXHOJIOTHYECKUE CXEMBI
00paboTKH HHPOPMALIUH
0 OTAETBHBIM

3amagam ACVII

I1K-2.3 Criocoben
00BEINHATE
WHPOPMAITMOHHBIE 0a3bl
P CO3JaHUU

UHTETPUPOBAHHOU
ACVYII

HA YPOBHEe 3HAHUU:

3HaTh OCHOBHBIE CPEJICTBA M CIIOCOOBI
TOJTYYEHUS, XPAaHEHUS U
nepepaboTKH HHPOPMAIIH, OCHOBBI
CHCTEMHOT'O MOJIX0/IA.

HA YpoGHe YMeHU.:

YMETh OCYLIECTBIATE COOP U aHAJIH3
MCXO/IHBIX JaHHBIX JUIS pacdyeTra u
NPOCKTUPOBAHHS CHCTEM U CPEJICTB
aBTOMATHU3aUK HHPOPMATHKH U
BBIYHCITUTENHEHON TEXHUKH.

HQ YPOBHE HABLIKOG:

HaBbIKAMHU

XpaHEHHs ¥ NepepadoTKH
uHpOpMaIIH

HA YpOBHE 3HAHUI:

3HATh POJIb TEOPUU HH(POPMALIUH B
OCYLIECTBJICHUH cOOpa M aHaIM3a
MCXO/IHBIX JTaHHBIX JUIS pacdyeTra u
IMPOCKTUPOBAHUA CUCTEM U CPEACTB
aBTOMAaTU3allui U YIIPaBJICHUS.

HA YpoGHe YMEeHUI.

YMETb CaMOCTOSITEIbHO
OCYILLECTBIIATE cOOp U aHAIN3
MCXO/IHBIX JTaHHBIX JUIS pacdyeTra u
IMPOCKTUPOBAHUA CUCTEM U CPEACTB
aBTOMAaTU3allui U YIIPaBJICHUA.

HA YPOBHE HABLIKOG:

HaBbIKaMU ITPUMCHCHUA
CTPYKTYPaMH JaHHBIX U aJITOPUTMOB
B pa3pabaTbIBaeMbIX
WH(GOPMAITMOHHBIX TEXHOJIOTHSIX.

HA YpoeHe 3HAHULL:

3HATh METOJIBI U CPEACTBA
pa3paboOTKu KOMITOHEHTOB H
KOMIUIEKCOB 0a3 TaHHBIX;

HA YpOBHE YMEHUL:

YMETh IPUMEHSATH COBPEMECHHBIS
UHCTPYMEHTAIILHBIE CPEJICTBA U
TEXHOJIOTUH NIPOIPAMMUPOBAHUS IIPH
pa3paboTKe KOMIIOHCHTOB H
KOMIUIEKCOB 0a3 TaHHBIX;

HA YPOBHE HABBIKOB:

HaBBIKAMU

METOJaMH U CPEJACTBAMH Pa3pabOTKH
KOMIIOHEHTOB M KOMILIEKCOB 0a3
JaHHBIX.

2. MecTo aucuuiuiaabl B cTpykrype OITOIT
Hucuumummaa b1.JI(M).B.2 «ba3el maHHBIX» peanu3yeTcss B paMKax 4YacTH,
dbopMupyemMoil yqacTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUN bioka 1 «DnekTuBHBIC
JUCITUTUTHHBI (MOJIYJIH )» TPOrpaMMbl OakajiaBpuara.




Hucriumuinaa «basbl TaHHBIX» MpenofaeTcss 00yJyaromuMes o o4HON (popme
o0yueHus — B 5-M ceMecTpe, 1o 3a04Hoi hopMe — B 6-M cemecTpe.

Juctunmaa  «ba3bl  MaHHBIX» — SBISIETCS  TPOMEXKYTOYHBIM — 3TaroM
dbopmupoBanus kommerennuit I1K-2 nmponecce ocBoenns OITOIN.

JuctiummHa  «ba3bl  TaHHBIX» OCHOBBIBAETCS HA 3HAHUAX, YMEHUSAX U
HaBBIKaX, MPUOOPETEHHBIX TPHU W3YYCHUH JUCIUIUIMH Y4eOHas TIPaKTHKA:
03HAaKOMUTEJIbHAs MpaKTHKa, HHTEepHET-TEXHOJIOTHH, WNuTepHeT-
nporpaMMHupoBanue, 3amuTta uHbopmarmu, Kpunrorpadhudeckune METOIbI 3allUThI
uHpopMan, MUKpPOIPOIIECCOPHBIE YCTPOMCTBA CHUCTEM YIIpaBlieHHs, YueOHas
IpaKkTHKa: TEXHoJIornyeckas (MpOW3BOJACTBEHHO-TEXHOJIOTUYECKAsi) TMPAKTHKA,
[IpousBoacTBEHHAs IPAKTUKA: TEXHOJIOTHYeCcKas (MpOM3BOJICTBEHHO-
TEXHOJIOTUYECKAsl) TMpaKTUKa U SBISETCS MPEAIISCTBYIOMIEH i H3yYeHHUS
muciuiuind - MaTennektyanbhuble  cucTeMbl, OCHOBBI CHUCTEM HCKYCCTBEHHOTO
UHTEJIEKTA, [TpousBoacTBEHHAS IIPAKTUKA: MPOEKTHAs MpaKTHKa,
ABTOMAaTH3UpPOBAHHBIE WH(POPMAITMOHHO-YIIPABIISIONIME CUCTEMbI, MoaenupoBaHue
cucteM ympaBieHus, [IponM3BOJACTBEHHAs TMPAKTHKA: MPEIJAUILUIOMHAsT TPaKTHKa,
l'ocynapcTtBenHass wuTOroBas aTTecTalluds: MOATOTOBKA K cAade MW cjaya
roCyJIapCTBEHHOTO 3Kk3aMeHa, ['ocy1apcTBEHHAs UTOTOBAs aTTECTAIUs: BBIIIOJIHEHUE,
MOATOTOBKA K TPOIEAYpE 3allUTHl M 3alluTa BBITYCKHOW KBaTU(DHUKAITMOHHON
paboTHI.

®opMOil MPOMEKYTOUHOM aTTECTAMU 3HAHUKA 00y4daeMbIX MO OYHOM (opme
0o0yueHus SABIAETCS KypcoBas paboTa U SK3aMEH B 5-M ceMecTpe, 10 3a04HOU popme
KypcoBas paboTa 1 9K3aMEeH B 6-M ceMecTpe.

3. O0beM AUCHUIITTHHDI
ouHas ¢opma 00ydeHUS:

Buj yyeOHo#i paGoThl 10 AMCHUIIHHE Bcero B 3.e. 1 yacax Cemectp 5
B Yacax
O6mast TPy10EMKOCTL AHCUHMILIMHbL 5 3.e. -180 ak.uac 180 ak.uac
Konmaxmmuasa paboma - Ayoumopnuwie 3anamus 67 67
Jlexyuu 32 32
Jlabopamopmnwie 3ansmus 32 32
Cemunapsl, npakmuieckue 3aHImus - -
Kouncynomayus 1 1
Camocmoamenvhnas paboma 77 77
KypcoBasi pa6ora (KypcoBoii IpoeKT) 2 2
Bujt npomeikyTouHoii aTTecTalNN Dk3aMeH - 36 yacoB DKk3aMeH - 36 yacoB
3a09Has (popma 0OyUCHUS:
Buja yueOHoii padoThl 10 JUCUHMILIUHE Bcero B 3.e. u yacax Cemectp 6
B Yacax
O0mast TPy10EMKOCTE AHCHMILIMHEL 5 3.e. -180 ak.uac 180 ak.uac
Konmaxmnuas paooma - Ayoumophuie 3anamus 15 15
Jlexuuu 6 6
JlabopamopHhvie 3ansamust 6 6
CemuHapsi, npakmuyeckue 3aHamus - -




Koncynomayus

1

1

Camocmosamenvnas paboma

156

156

KypcoBasi pa6oTa (KypcoBoii MpoeKT)

2

2

Bua npoMe:xyTOYHOM aTTecTauuu

DKk3aMmeH — 9 yacoB

DKk3aMmeH - 9 yacoB

4. Cogepxanne JTUCHMILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiam)
AUCUMILIMHBI C YKa3aHueM HMX 00beMOB (B aKajeMHYeCKHX 4Yacax) U BH/IOB

Y4eOHBbIX 3aHATHH

4.1. YyeOHO-TeMaTHUYECKHH IIJIAH
OuHas dhopma oOyueHus

Tewma (paznen) Pacnpenenenue gacoB Camocros- |  @opmupyembie
Jlexuuu | JlaGoparopubie | Ilpaktuyeckue | TEIbHAA ORI T
3aHATHUS 3aHATHSI pabora (xom)
Tema 1. ba3el JaHHEBIX U
(haiinoBeie cucTembl. ba3zoBeie IK-2.1,
MIOHATHUS PEJSIIUOHHON 4 4 - 8 I1K-2.2,
MOJENH JaHHBIX. LleT10CcTHOCTD I1K-2.3
PEISIIMOHHBIX TAHHBIX.
Tema 2. ®ynkuun CYB/I. IIK-2.1,
Opranusanus HepeasuOHHBIX 4 4 - 9 I1K-2.2,
BJI. I1K-2.3
Tewma 3. basucHele cpencTa
MaHHUITYJIUPOBAHUS [K-2.1,
PENSAUMOHHBIMY TaHHBIMU: 4 4 - 10 [1K-2.2,
pensionHas anreopa u [1K-2.3
PENAIMOHHOE NCUUCIICHUE
Tema 4. Dy1eMeHTHI SI3bIKa IIK-2.1,
SQL 4 4 - 10 I1K-2.2,
I1IK-2.3
Tewma 5. Hopmansabie popmbl IK-2.1,
OTHOIIIEHUH 4 4 - 10 I1K-2.2,
I1IK-2.3
Tema 6. CeManTHUECKHE IIK-2.1,
mogaenu bJI. ER — 4 4 - 10 I1K-2.2,
MOJESINPOBAHNE I1IK-2.3
Tema 7. Tpanzakuuu u IIK-2.1,
LIEJIOCTHOCTH 0a3 JaHHBIX 4 4 - 10 IIK-2.2,
I1K-2.3
Tema 8. O0BEKTHO-
OSH:HgTHS(?B;HHHZ 0a3bl MK-2.1,
4 4 - 10 I1K-2.2,
JnaHHbIX. Texuonoruu 6a3 K2 3
JaHHbIX 111 WWW, )
KypcoBsie paboTsI (IIPOEKTHI) I1K-2.1,
2 - I1K-2.2,
I1IK-2.3
IIK-2.1,
Koncynbranun 1 - I1K-2.2,
I1K-2.3
IIK-2.1,
KonTpons (9x3ameH) [1K-2.2,
IIK-2.3




UTOro 67 77
3aouHas ¢popma 00ydeHUS
Tema (paznen) Pacnipenenenue yacos Camocros- | dopmupyembie
Jlexuun | JIabopatopuele | Ipakrmueckue | TC/IbHAA KOMIIETEHIUA
3aHSITHSI 3aHSATHSI pabota (xox)
Tema 1. ba3bl JaHHBIX U
¢aitnossle cuctemsl. ba3zoBbie I1K-2.1,
MIOHATHUS PEJSIIUOHHON 2 - - 18 [1K-2.2,
Mozelu gJaHHEIX. IleaocTHOCTD I1IK-2.3
PETSIIMOHHBIX JaHHBIX.
Tema 2. ®ynkuuu CYB/I. [K-2.1,
Opranuzanys HepesIuOHHbBIX 2 - - 20 IIK-2.2,
BJI. IIK-2.3
Tema 3. ba3zucHbie cpencTBa
MaHHUITYJIUPOBAHUS I1K-2.1,
PENALMOHHBIMU JAHHBIMH: 2 - - 20 IIK-2.2,
pernsiuoHHas anredpa u I1K-2.3
PENSILIMOHHOE UCYHCIIEHUE
Tema 4. DIIEeMEHTHI SA3bIKA IIK-2.1,
SQL - 2 - 20 [1K-2.2,
IIK-2.3
Tema 5. HopmanbHbie hopmBI IK-2.1,
OTHOIIICHUH - 2 - 20 IIK-2.2,
I1K-2.3
Tema 6. CeManTHUECKHE IIK-2.1,
mozaenu BJI. ER — - 2 - 20 I1K-2.2,
MOJICJIMPOBAHUE I1K-2.3
Tewma 7. Tpanszakuuu u I1K-2.1,
LIEJIOCTHOCTH 0a3 TaHHBIX - - - 20 IIK-2.2,
[1K-2.3
Tema 8. OOBEKTHO-
OpUEHTUPOBAHHBIC OA3bI MK-2.1,
- - - 20 [1K-2.2,
maHHbIX. Texnonoruu 0a3 TIK-2.3
JaHHBIX 111 WWW. '
KypcoBbie paboTsl (TpOEKThI) [IK-2.1,
2 - [1K-2.2,
I1K-2.3
[K-2.1,
Koncynbranun 1 - IIK-2.2,
[IK-2.3
[1K-2.1,
KoHnTpons (sx3ameH) I1K-2.2,
I1K-2.3
HUTOro 15 156

4.2. Conep:kaHue JUCUUIINHBI
Tema 1. ba3sl gaHHbIX M (ailsioBble cucTeMbl. ba3oBble NOHATHA

pe.]IHIlHOHHOi/i MOJ€JIN JAaHHbIX. HGJ’IOCTHOCTB PECIANHUOHHBIX JAHHDBIX.




[Tonsitue Ga3pl MaHHBIX, €€ OTAMYMs OT ¢aiaoBbeix cucrteM. [IpenmyrecTBa
ucnosibzoBanusi CYBJI mo cpaBHEHUIO ¢ TpaAUIIMOHHON 00paboTKOM (haiisios.

OCHOBHBIE JIEMEHTHI PETISIIMOHHON MOJIEIH TaHHBIX: OTHOIICHUS, aTpUOYTHI,
KOpTexH. [IoHATHSA CXEMBI U 3K3eMILIsIpa 0a3bl JaHHBIX.

Kitroun: nepBUYHBIN, BHEIIHUIA, KAHAUATHI. THIIBI CBA3EH MEX 1y TaOJIULAMHU.

[loHATHE LENOCTHOCTH JAaHHBIX: CYIIHOCTHAs, CChUIOYHAs, MOJIb30BATENBCKAS.
MexaHn3Mbl KOHTPOJIS HENOCTHOCTH B pessiuoHHbIX CYDB/I.

[Ipumepsl peanbHBIX 3a/1a4, PEIIAEMbIX C IPUMEHEHUEM PEISIMOHHON MOJIETN
JTAHHBIX.

Tema 2. @ynkuun CYB/l. Opranusanus HepeJaaunoHHbix b/L.

Ha3naueHnne 1 0OCHOBHbIE (DYHKIIUM COBPEMEHHBIX CHCTEM YyIpaBiieHUs 0a3zaMu
nanHbiX. Apxutrekrypa CYB]] u €€ KOMIIOHEHTHI.

YpoBHU MpenCTaBICHUSI aHHBIX: BHYTPEHHHUH, KOHLENTYaJIbHbIA, BHEITHUN.
[Tonneprkka TpaH3akiuii, 0€301aCHOCTH U IIETOCTHOCTH.

Knaccudukanuys CYB: LIEHTPAJIM30BaHHBIC, pacrpeaes€HHbIE,
kiueHT—cepepubie. O630p momyssipaeix CYBJl (MySQL, PostgreSQL, Oracle u
ap.).

[Tonsitue Hepensuuonubix (NoSQL) 6a3 mannbrx. Buast NoSQL: nqoxymenTo-
OpUEHTHUPOBaHHbBIE, IPaOBbIE, KOJOHOYHBIE U KITIOU-3HAUEHUE.

[Ipumepsl ucnonb3oBaHusl HepenauuoHHbIX bJ[ B coBpeMeHHbIX BeO-
IPWIOKEHUSIX U CUCTEMAX C OOJIBIIMMHU 00BbEMaMU JaHHBIX.

Tema 3. ba3ucHble cpeacrBa MAHHMIIYJHPOBAHHUSA PeJSLUOHHBIMHU
AAHHBIMHU: PeJSILUOHHAS AJredpa v peJAUOHHOE HCHHUCICHUE

Omnpenenenue pensUOHHON anreOpsl U e€ posib B (popMaIn3aluu 3ampocoB K
naHHbIM. OCHOBHBIE OMEpalMu: BBHIOOPKA, MPOEKIHs, 00bEIUHEHHUE, MepeceyecHue,
Pa3HOCTb.

JlononHUTENbHBIE ONEPALMM: COECIUWHEHHUE, AelieHHe, arperauus. I[Ipumepst
HOCTPOEHUS BBIPAXKEHHUMN PENSILIMOHHON anreOphl JIJsl pealbHbIX 3alpOCOB.

PensiunonHOE UCUMCIIEHHE: KOPTEKHOE U TOMEHHOE. JIornueckue BhIpaKeHus,
UCIOJIb3YIOIINE KBAHTOPBI.

CpaBHEHHE BBIPA3UTENIBHBIX BO3MOXXHOCTEH PpEISLUOHHON anreOpsl U
VCYUCIICHUS.

CBs3b 3THX TEOPETUUECKUX MOJENEN C peain3anuen 3amnpocos B SQL.

Tema 4. JjemenTslI si3bika SQL

Crpykrypa s3eika SQL. OcHoBHBIE KaTeropuu oneparopos: DDL, DML, DCL,
TCL.

Coznanve, u3MeHeHue W yaaieHue Tabnun. OnucaHue TUIOB JaHHBIX |
OrpaHUYCHUM.

Omneparopet SELECT: BbIOOpKa, QuubTpaiivs, COpTUPOBKA, TPYNIUPOBKA H
arperaTHbie (YHKITUH.

Hcnonp3oBanue noazanpocoB u oobeaunenus tadbmumi (JOIN). [IpeacraBnenus
(VIEW) 1 ux npuMeHEHHE.

Vopasnenne Ttpanzakiuusamu: BEGIN, COMMIT, ROLLBACK. OcHoBbI
paboThI C MHJIEKCAMU U MPaBaMH JIOCTyMaA.

Tema 5. HopmaibHablie popMbI OTHOLICHUI



[TpoGaembl U3OBITOYHOCTH W AaHOMAJIMK MPU paboTe ¢ HEHOPMATH30BAHHBIMU
naHHbIMU. [[prHIMIIBI HOpMaTU3auu.

dopmanm3anus QYHKIIMOHATBHBIX 3aBUCHMOcTel. Onpenencnue u nenu 1HO,
2HO, 3HO.

Hopmanbnas dopma boiica-Kogna (BCNF). Bricmme nHOpMmanbHBIE (OpPMBI
(4H®D, SHD).

[Ipouenypsl AekoMno3uuu oTHOLEHUH. CoXpaHeHue MOTEPh U 3aBUCUMOCTH
IPY HOPMAJIU3ALUH.

bananc mexnay Hopmanu3alMedl W MPOU3BOAUTENBHOCTHIO. [IpakThueckue
IIpuMepsl HopManusanuu cxem bJI.

Tema 6. Cemantuueckue moaesn bJI. ER — mogesupoBanue

[Tonatue cemanTnueckux mojaenei gaHHbiX. OcHoBbl ER-MonennpoBanus kak
croco0a MpOeKTUpOBaHUs 0a3 TaHHBIX.

Onementsl ER-Monenu: cymnoctr, aTpubyThl, cBsi3H, Kiroun. Kinaccudukarms
CBSI3€M M UX KPATHOCTb.

JlonoHuTEeNbHBIE KOHCTPYKIMH ER-Mojeneii: o0oOmenne, crenyani3anus,
arperauus.

[Toctpoenne ER-muarpamm s mpeaMetHbix obmacreit. Mcnons3oBaane UML
B MoJenupoBanuu b/I.

[IpeoOpazoBanue ER-Monenu B pensiiimonnyto cxemy. [IpakThka npuMeHeHUs
CASE-cpencts.

Tema 7. TpaH3aKIIUU ¥ LEJOCTHOCTDH 0a3 JaAHHBIX

[Tonsarue Ttpan3akiuu. CsoiictBa ACID (aTomMapHOCTB, COTJIaCOBAaHHOCTD,
U30JIMPOBAHHOCTb, J10JTOBEYHOCTH).

Mexanusmbl ynpasienus Tpanzakiusamu B CYBJl. Komanawl ymnpaBieHus:
COMMIT, ROLLBACK, SAVEPOINT.

[IpoGaemsbl mapauienbHOTO JOCTYIIA: TPSI3HOE YTEHHUE, HETTIOBTOPSIEMOE UTEHUE,
(baHTOMHBIC YTCHUS.

YPOBHM M30JSIMH TPAH3AKLIHWMI U UX BIIUSIHAE HA BBITIOJHEHUE ONEPaLIUi.

MeTonpl obecniedeHus MeTOCTHOCTU TIPH COOSIX: KYpHAJbI, pe3epBHBIC KOIUH,
oTkar TpaH3akuui. [lonnepxka tpansakuuii B coBpeMeHHbIXx CYDB/I.

Tema 8. O0bekTHO-OpUEeHTHPOBaHHbIe 0a3bl AaHHbIX. TexHoJsiorum 0a3
JaAHHBIX 1J191 WWW,

OOBEKTHO-OPUEHTUPOBAHHBINA MTOAXO] K MOJACIUPOBAHUIO JaHHBIX. OCHOBHBIC
KOHIIEIIINU: KJIACChl, HACJIeI0BaHNUE, MHKATICYJISILIMS.

CpaBHeHUE OOBEKTHO-OPUEHTUPOBAHHBIX M pensiuoHHbIX BJI. TIpumepsr
OOBb/I 1 ux NpuMEeHEeHUE.

OO0bexTHO-pensiiuonHble pacuperuss B coBpemeHHbIXx CYB]] (PostgreSQL,
Oracle).

Oco0OeHHOCTH opraHu3anuu 0a3 NaHHBIX IS BEO-TIPHIIOKEHUN. ApXUTEKTypa
KJIIMEHT—CEPBEP U TPEX3BEHHASI APXUTEKTYpA.
S3piku 1 TexHonoruu gocryna k bJ[ yepes Be6 (PHP+MySQL, Node.jstMongoDB,
JDBC wu gp.). Cospemennsie TpeHnpl: REST API, o6naunsie B/,
Macirabupyemocts, NoSQL.
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5. VY4eOHO-MeTOAMYeCKOe o0ecledeHHe CAMOCTOATENbHO PadoThI
CTY/IeHTOB

CamocrosiTenbHass paboTa MPOBOJUTCS C LIENBIO: BBISBICHHE ONTHUMAaJIbHBIX
KOHCTPYKTHBHBIX PEIICHUN W TapaMmeTpoB, ompeaesieHne Hawnbonee 3¢h(HEKTUBHBIX
PEKHUMOB 3KCIUTyaTallud, CTPATeTHU TEKYIIEro TEXHUYECKOTO OOCTY>KMBaHUS H
PEMOHTOB; YIUIyONIEHHUST ¥ pACHIMPEHUS TEOPETUYECKUX 3HAHWM CTYJIEHTOB;
(dbopMupoBaHUs YMEHUH HCIOIB30BaTh HOPMATHBHYIO, CIIPABOYHYIO TOKYMEHTAIIUIO,
y4eOHYI0 U CIEIUAIBHYIO JIUTEPaTypy; Pa3BUTHS MO3HABATEIBHBIX CIOCOOHOCTEH H
aKTUBHOCTH 00y4aromuXxcs: CaMOCTOSITEITbHOCTH, OTBETCTBEHHOCTH,
OpPraHM30BaHHOCTH; (POPMHUPOBAHUS MPOPECCHOHATHHBIX KOMIIETEHIIMI, Pa3BUTHIO
UCCJIeI0BATEILCKUX YMEHUHN CTYIEHTOB.

@®opMbI U BHUJBI CAMOCTOSITENILHOW pabOThl CTYJEHTOB: YTEHHUE OCHOBHOM M
JOTIOJTHUTENIBHOW ~JIUTEpaTypbl — CaMOCTOATENbHOE HW3Y4YeHHWE Marepuaia IIo
PEKOMEHTyeMbIM JIUTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTalOToOM,
CaMOCTOSATENbHBIN MOJA00pP HEOOXOAMMOW JUTEepaTyphl; paboTa €O CIOBapem,
CIpPaBOYHHKOM; TOMCK HeoOxomumoil  uHpopmauum B cetd UHTepHeT;
KOHCTIIEKTUPOBAaHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTaBJICHHE
aHHOTAIMI K MPOYUTAHHBIM JINTEPATYPHBIM UCTOYHUKAM; COCTABICHUE PELEH3UN U
OT3BHIBOB Ha MPOYUTAHHBIN MaTepuai;, COCTaBJICHHE 0030pa MyOMUKalui MO TEME;
COCTAaBJIEHHME W  pa3pabOTKa TEPMHUHOJIOTMYECKOIO  CIIOBapsi; COCTaBIICHHE
XPOHOJIOTMYECKOW TalbnuIpl; cocTtaBieHue Oubmuorpaduu (Oubnuorpaduueckoit
KapTOTEKH); TMOATOTOBKA K pasIUYHBIM (opmMaM TeKymeld u MTPOMEKyTOUHOU
arrectaiii (K TECTUPOBAHMIO, KOHTPOJILHOM paboTe, 3adery); BBIMOJIHCHHE
JOMAIIIHUX KOHTPOJBHBIX pPaboOT; CaMOCTOSITENBHOE BBIOJIHEHHE MPAKTUUYECKUX
3aJlaHUil PENpPOIYKTUBHOTO TUMA (OTBETHI HA BOIPOCHI, 33J]a4H, TECThI; BHIIOJTHEHHUE
TBOPUYECKHUX 3a/IaHUH).

Texnonorus opraHu3ay CaMOCTOATEIbLHONU PabOThl 00yUaOIUXCS BKIIOYAET
UCTOJb30BaHUE HMH(POPMAIMOHHBIX M  MAaTE€pHAIbHO-TEXHUYECKHX  PECYPCOB
00pa30BaTEeNBLHOTO YUPEKIACHUS: OUOIMOTEKY C YHTAIBHBIM 3aJI0M, KOMITbIOTEPHBIC
KJacchl € BO3MOXXHOCTBIO paboTel B WHTepHer; ayautopuu (KJIaccel) MAJis
KOHCYJIbTAIIHOHHOM e TEIbHOCTH.

[lepen BbIMOTHEHUWEM OOYYAIOUIMMUCS BHEAYJUTOPHOM CaMOCTOATEIbHON
paboThl TpernojaBaTesib MPOBOJUT KOHCYJIBTHPOBAHHE IO BBHITIOJHEHHUIO 3aJaHMUS,
KOTOPBIA BKIIOYAeT I1eJb 3a/laHus, €ro COJACPKaHHUS, CpPOKU BBHIMOTHEHHUS,
OpUEHTHUPOBOUYHBIN 00BbEM pabOThl, OCHOBHbBIE TpEeOOBaHUSI K pe3ysbTaraMm padoThI,
KPUTEpUU OILIGHKH. BoO BpeMs BBIMOJHEHUS OOYYaIOIUMUCS BHEAYTUTOPHOU
CaMOCTOATENbHON paboThI U NMPU HEOOXOJUMOCTH MPENOaBATENb MOKET IMPOBOIUTD
WHIMBUyaJIbHBIE U TPYNIOBbIE KOHCYIbTAINH.

Kontpons  camocTosiTennbHOW ~ pabOThl  CTYJEHTOB  MpElyCMaTPHUBAECT:
COOTHECEHHE COACPKAHMSI KOHTPOJIS € LEIsIMU 00yueHus; 00bEKTUBHOCTh KOHTPOJIS;
BaJIMIHOCTb KOHTPOJSL (COOTBETCTBHE NPEABSABISEMBIX 3aJaHUM TOMY, 4YTO
nopeanojaraeTcs MNpoBEpUTh); AuddepeHrano  KOHTPOIbHO-U3MEPUTENIbHBIX
MaTepuaoB.

@DopMBI  KOHTPOJS CaMOCTOATEIHHON paldOThI: MPOCMOTP U TPOBEpKa
BBIMIOJTHEHUST ~ CAMOCTOATEIbHOW  paboThl  MpemojaBaTesieM;  OpraHu3alus
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CaMOTIPOBEPKH, B3aMMONPOBEPKU BBHITIOJIHEHHOTO 3aJlaHWs B TPYIIE; OO0CYXICHUE
PE3yIbTATOB BBHIOJHEHHONW PabOThl HA 3aHSITHH; MPOBEJCHUE MUCHMEHHOTO OIPOCa;

NPOBEJCHUE YCTHOTO OIPOCa;

cobecenoBaHMs.

opraHu3anusa MW IIPOBCACHHC HWHIANBHAYAJIBHOI'O

Hepeqeﬂb BOIIPOCOB, 0OTBOAUMBIX HAa CAMOCTOATEIBbHOEC OCBOCHUE

AMCHMILINHBI, ()OPMBbI BHEAYTHTOPHOMH CAMOCTOSITEILHOM PadoThI

HaumenoBanue tem
(pa3aesioB)
JUCHUILINHBI

HepequL BOIIPOCOB, OTBOAMMBLIX HA CAMOCTOATEC/IbHOC
O0CBOCHHEC

®opmMbl BHEAYIUTOPHOM
CaMOCTOATEIbLHOMN
padoTbl

Tewma 1. bazsl
JTAaHHBIX U (paiioBbIE
cucteMbl. bazoBbie
TTOHSTHUSA
PENALMOHHON
MOJICJIA TAHHBIX.
LlemocTHOCTH
PENSAIMOHHBIX
JTAHHBIX.

1. PazBuTre MeTo10B XpaHeHHsI U 00pabOTKU JAHHBIX: OT
¢aiinos k B/

2. OcHoBHbIe oTIU4HA (haiinoBol cUCTEMBbI U 0a3bl JaHHBIX.
3. PensuimoHHas MOCb JAHHBIX: OCHOBHBIC TTOHSTHS
(oTHOILIEHUE, KOPTEX, aTPUOYT).

4. TlepBu4HBIN KITFOY, BHEITHUE KIIIOYU U UX poib B b1,

5. Tumbl cBs3el Mex 1y TaOIUIIaMH.

6. THUIIBI IIETOCTHOCTH: CYIIHOCTHAs, CChUIOYHAS,
MOJIb30BaTEIbCKas.

7. MexaHu3Mbl KOHTPOJISI HETOCTHOCTH JAaHHBIX.

8. [Ipumepsl HapylIeHUs LIETTOCTHOCTH U UX TOCIIEACTBHUS.
9. MeTananHble 1 cxeMa 0a3bl JaHHBIX.

10. ApxuTekTypa KIueHT—cepBep B KoHTekcTe b/].

Amnanus moxgenei
LEJIOCTHOCTH HA PUMEPE
KOHKPETHOU ITPEAMETHOU
ob6nactu. ITouck ommbOoOK B
MpEeJI0KEHHBIX cxemax b/
C HapylIEHUEM
LIEJIOCTHOCTH.

Tema 2. ®yHKIHN
CYBU. Opranuzauus
HepeJsIMUOHHbIX b/1.

1. OcHoBHble KoMnIOHEHTHI U pyHKIMU CYB/I.

2. Knaccudukanus CYB/I: pensiuoHHble, 00bEKTHO-
pensimmonHbie, NoSQL.

3. Buabl Mozeneil JaHHbIX (MepapXudeckas, ceTeBas,
JIOKYMEHTO-OPUEHTHPOBAHHAA U JP.).

4. Apxurexrypa CYB/I (TpexypoBHEBasi MOJIENb
ANSI/SPARC).

5. Mexanu3Mmsl ynpasieHus TpansakuusiMu B CYB/I.

6. [loncucrempl 6€30MaCHOCTH U pa3rpaHUYECHUs JOCTYTIA.
7. CpaBHenue nonyssipasix CYB/I: MySQL, PostgreSQL,
Oracle, MongoDB.

8. JloxymenTo-opuentupoBannsle CYB/I u ux
0COOEHHOCTH.

9. Pactipenenéunnie u obnaunsie b/1.

10. CASE-cpenctBa st mpoektupoBanus b/1.

CpaBHHTEIBHBIN aHATN3
PENSLUOHHBIX U
HepensuuoHHbIX CYB/I.
O0630p nmomyJIpHBIX
NoSQL-cuctem
(MongoDB, Redis,
Cassandra u ap.).
CocrasiieHune
Kjaccupukauuu QyHKIUN
CVYBA.

Tema 3. bazucHrle
cpencTaa
MaHUTYJTUPOBAHUS
PENSAIMOHHBIMU
aHHBIMH:
pensuoHHas
anreOpa u
PeNSAIMOHHOE
HCYHUCICHHUE

1. OcHOBHBIE OIEpaK PENIALUOHHON alreOphl: BBIOOPKa,
MIPOEKLUsL, 00bEAUHEHHUE.

2. JlononHUTEIBbHBIE ONIEPALIMM: PA3HOCTh, COEIUHEHUE,
JIeJICHHE.

3. IlocTpoeHue 3anpocoB B peSILIMOHHOM anredpe.

4. OCHOBBI PENIALIMOHHOTO UCYUCIECHUS KOPTEKEH.

5. OCHOBBI PENSMOHHOTO UCUNCIIEHHS] JOMEHOB.

6. CpaBHEHUE PEISAIMOHHON anreOpsl U peIsIIMOHHOTO
VCUHCIICHUS.

7. Ilpeobpa3oBaHue 3arpocoB MEXTYy popmMamu
IIPEJICTaBICHMUS.

8. OnTuMu3aIis BRIpOXKCHUHN PESIIMOHHON areOphl.

Pewenue 3anau Ha
IIOCTPOEHNE BBIPAKECHUIN
PENSLUOHHON anreopsbl.
ComnocraBnenue SQL-
3aIpOCOB U Ollepalui
PENIALIMOHHON anreopsl.
CocraBiieHue cxeM
npeoOpa3oBaHUs
anreOpandecKux
BBIPaKCHUM.
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9. CBs13b MKy pesAIMOHHOM anredpoit u SQL.
10. ITpakTrKa MOCTPOCHHUS JIOTHUECKHUX 3aPOCOB.

Tema 4. DneMeHTBI
si3pIka SQL

1. Ocnosubie oneparopsl SQL: SELECT, INSERT,
UPDATE, DELETE.

2. Gunerpanus nanueix: WHERE, BETWEEN, IN, LIKE.
3. I'pynmupoBka u arperatueie pynkuun: GROUP BY,
COUNT, AVG, SUM u ap.

4. CoptupoBka u orpannuenue Boioopku: ORDER BY,
LIMIT.

5. Mcnonb30BaHuE MOA3aMPOCOB.

6. Coznanue u yaanenue tadnui: CREATE, DROP,
ALTER.

7. Oobenunenue 3anpocos: UNION, INTERSECT,
EXCEPT.

8. Pabora c npeacrasnenusmu (VIEW).

9. Ncnonp30BaHue NHIEKCOB.

10. ITpumepst SQL-3anpocoB 15 pa3Iu4HbIX IPEAMETHBIX
o0racTe.

Bremonnenue
MPaKTUYECKHUX 3a/IaHHUH 110
Hanucanuio SQL-3anpocos.
CocraBnenne 0a3bl JTaHHBIX
U 3aII0JHEHUE e
HaYaJIbHBIMHU JAHHBIMU.

Tema 5. HopmanbHbie
(hopMBI OTHOIIIEHU

1. ITonsiTHE N30BITOYHOCTH U AHOMAJIUK TIPU OOHOBJICHUHT
JTAHHBIX.

2. [TpuHIUIBI HOPMATU3ALKU TaHHBIX.

3. [TepBas nHopmanbsHas popma (1HD) u e€ TpedoBanus.
4. Bropas nHopmanbHas ¢popma (2HD): pyHKIOHAIBEHBIE
3aBHCHUMOCTH.

5. Tperbs HopmanbHast popma (3HD): ycrpanenue
TPaH3UTUBHBIX 3aBUCUMOCTEH.

IIpoBencHue
HOpMaJIU3aIuH 3aJJaHHOMN
tabnuiel 10 3SHD. Ananus
cxem b/l Ha Hanmmume
MU30BITOYHOCTH U
aHoManuid. CpaBHEHUE
HOpMaJIU3aluu U
JICHOPMaJTU3AIIH1 B

6. Hopmansnas ¢opma boiica-Koana (BCNF). KOHTEKCTE

7. YerBepTas U nsATas HOpMaibHbIE (POPMBI. MIPOU3BOIUTEIILHOCTH.

8. [Ipotiecc 1eKOMMIO3UIIMN OTHOILLIEHUH.

9. Baugaue HopManu3aluy Ha NPOU3BOAUTEILHOCTD.

10. JleHopMau3aIys: KOrjia oHa HeoOX0IuMa.
Tema 6. 1. TloHsiTHEe CEMaHTUYECKOTO MOJEITUPOBAHHUS. [Toctpoenue ER-
CemaHTH4eCKHE 2. DnemenTsl ER-Moenu: cymHoCcTH, aTpruOyThl, CBSI3U. JMarpaMmbl JUTs 3aJaHHOM
moaenu BJI. ER — 3. Tunsel cBA3€EH: OJMH-K-OTHOMY, OJUH-KO-MHOTHM, MpeAMETHOM 00JIacTH.
MOJICJIUPOBAHUE MHOT'HE-KO-MHOTHM. AHanu3 cBsizeit u

4. OnpeneneHue KapJUHAIBHOCTH U 00S3aTEIbHOCTH.

5. I'enepanusanus u cuenuanu3anus.

6. PaboTa ¢ cocTaBHBIMM ¥ MHOTO3HAYHBIMHU aTpUOyTaMHU.
7. Iloctpoenne ER-nuarpamMm B pa3HbIX HOTALUSX.

8. [IpeobpazoBanne ER-mMonenu B peNiiOHHYIO CXEMY.
9. Ilpumepsl ER-Mozeneit 11 pa3nuyHbIX PEAMETHBIX
obnacreil.

10. CpencTBa aBTOMaTH4eCcKOT0 nocrpoeHusi ER-nuarpamm.

aTpuOyTOB B
CylIecTBYIOIIeH 0aze
JTAaHHBIX.

Tema 7. TpaHzakiuu
U IEJIOCTHOCTH 0a3
JTaHHBIX

1. TToHsiTHE TpaH3aKIMKU U €€ KU3HEHHBIN UK.

2. CroiictBa ACID: aToMmapHOCTb, COTJIACOBAHHOCTH,
U30JIMPOBAHHOCTb, JI0JITOBEUYHOCTbD.

3. IlpoGraemsl pu napasuienbHOM padore:
B3aMMOOJIOKUPOBKH, MOTEPS OOHOBICHHIA.

4. YpOBHHU U30JISUH TPaH3aKLINH.

5. MexaHu3Mbl )KypHaJIUPOBAHMUS.

6. Komanas! ynpasnenus tpanzakuusimu: BEGIN,
COMMIT, ROLLBACK.

AHanu3 crieHapueB
HCIIOIL30BaHUS
TpaH3akiui. Beinmonnenue
3aJlaHuM Ha
MOJICIIUPOBAHUE
napaieIbHOW paboThI €
Bb1. Co3manune SQL-
CKPHIITOB C
ncriojibzoBanueM BEGIN,
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7. IapannensHbli 1OCTYH U OJIOKHPOBKH.

8. MeToabl BOCCTaHOBJIEHUS ITOCIIE COOEB.

9. Jlornueckue u Gpu3nMUECKUE KypHAIBI.

10. [IpakTuka ynpaBieHus TPAaH3aKIUAMHU B PA3IMUYHBIX
CVYB/L.

COMMIT, ROLLBACK.

Tema 8. O0OBeKTHO-
OpPUCHTHPOBAHHBIC
0a3bl JaHHBIX.
TexHonoruu 6a3
Ha”HHeIX 111 WWW.

1. OcoGenHOCTH OOBEKTHOTO MOAX0/1a K MOIETUPOBAHUIO
JTAHHBIX.

2. OcHoBublie npuniunbel OOB/I: kiaccel, Haclen0BaHuUE,
WHKaICYJIALHS.

3. CpaBHEHUE PENSAIIMOHHBIX B 00BEKTHO-
OpUEHTUPOBaHHBIX B/I.

4. O6beKTHO-pesIIMoHHbIe pacipenus SQL
(PostgreSQL, Oracle).

5. OcoOeHHOCTH XpaHEHUS CIIOKHBIX CTPYKTYP JaHHbIX.
6. [TpurnMIE padoThl BeO-punoxenuii ¢ b/,

7. Texnonorun noctyna k b/ 8 Bede (JDBC, PHP+MySQL,

Node.js+tMongoDB).

8. IIporokonel B3aumoaericteus ¢ b/l uepe3 unTepHer:
REST, GraphQL.

9. ApxuTtekTypa KIMEHT—CEPBEP U TPEX3BEHHAS
ApPXUTEKTYpa.

10. CoBpeMeHHbIe TpeHIBI: 00auHbIe 0a3bl, BaasS,
MacIITaOUPYEeMOCTb.

00630p BO3MOXKHOCTEH
00BEKTHO-PEISIITHOHHBIX
CYBJ. PazpaboTka
MPOCTOTO BeO-
MIPUIIOKEHUS,
B3aMMO/ICHCTBYIOILIETO C
0a30ii JaHHBIX.

MIxana oueHUBaHUA

[IIxana oneHUBaHUSA

Kputepun onieHuBaHuS

«OTI4HO» OOyuaromuiicsa TIyOOKO M COAEPKATEIbHO PACKPHIBAET
TEMY CaMOCTOSATEIHHON paboThl, HE JIOMYCTHB OIIHUOOK.
OTBET HOCHUT Pa3BEPHYTHIN U MCUEPIIBIBAIOIINN XapaKTep

«Xopomo» OO6yuarouuiics B LEJIOM pacKpbIBaeT TEMY

CaMOCTOSITEILHOM PabOThl, OJHAKO OTBET XOTsI OBl Ha
OJIMH U3 HUX HE HOCUT Pa3BEPHYTOr0 U MUCUEPIHIBAIOIIETO
XapakTepa

«yI[OBJ'IGTBOpI/ITeJ'IBHO»

OO6yuaroiuiics B LEJIOM pacKpbIBaeT TeEMy
CaMOCTOATENHLHOM PabOThI U JOMYCKAET PsiJl HETOYHOCTEH,
(dbparMeHTapHO PACKPBIBAET COJEPKAHHE TEOPETUYECKHUX
BOIIPOCOB WJIM WX PACKPBIBAET COJEPKATEIbHO, HO
JIONTYCKasl 3HAYUTEIbHbIE HETOYHOCTH.

«HeynoBieTBopuTEIBHO»

OOyuaromuiics  HE  BIajeeT  BBIOpAHHOW  TEeMOU

CaMOCTOSITEJILHOM pabOThI

6. Ouenouynbie MaTepuaJibl ((POHI OLEHOUYHBIX CPEACTB) JISl NMPOBEACHUS
TeKYIIero KOHTPOJIA YCIeBA€MOCTH, NPOMEKYTOYHOH ATTECTALMH MO MTOraM

OCBOCHUA JUCHUITIIMHDBI

6.1. Ilacmopt ¢oHIA OLIEHOYHBIX CPEICTB

Ne | KonTponupyemslie
pasaeisl (TeMBbl)

HaunmenoBanue
OIIEHOYHOT O

Kong u
HaMMEHOBaHUE

Nunukarop
JIOCTHKEHUS
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JAUCIHHUITIIMHBI

KOMIICTCHIIU

KOMIICTCHIIU

cpeacTBa

Tema 1. ba3sl maHHBIX U
(halI0BBIE CHCTEMBI.
bazoBbie moHATHSI
PETSLMOHHON MOJIEeNIH
JaHHBIX. 1{e10CTHOCTh
PEISIMOHHBIX JaHHBIX.

I1K-2. Pa3paboTka
“H(pOPMAITMOHHOTO
obecrnieueHus
ACYII
MPOrPaMMHOE
o0ecrieueHue

I1K-2.1 Cnocoben
HPOEKTUPOBATH
UH(POPMALMOHHYIO
MOJIETIb JAHHBIX
ACVII,
CTaH/IapTU3ALHIO
JOKyMEHTO000poTa U
XapaKTePUCTHK
uHpopMauu
[1K-2.2 Moxert
pa3pabaTbIBaTh
TEXHOJIOTUIECKHE
cXeMbl 00pabOTKH
uH(pOpMaIINHU 1O
OTAEIbHBIM
3anagam ACVYII
I1K-2.3 Cnocoben
00BEINHATE
MH(POPMAaLMOHHbIE
0a3bl pU CO3IAHUHN
MHTETPUPOBAHHON
ACVYII

Ompoc, noknan,
Tect, pedepar,
KypcoBas
paborta, n3aMeH

Tema 2. ®ynkuuu CYB/I.

Opranuzanus
HepeJsIHMOHHbIX b/I.

I1K-2. Pa3pabotka
“H(pOPMAITMOHHOTO
obecrnieueHus
ACVYII
MPOrPaMMHOE
obecrieueHue

I1K-2.1 Cnocoben
POEKTUPOBATH
MH(POPMALIMOHHYIO
MO/JIENb JAHHBIX
ACVII,
CTaHJAPTU3AIHIO
JOKyMEHTO0000poTa U
XapaKTePUCTHK
uHpopMauu
[1IK-2.2 Moxer
pa3pabaTbIBaTh
TEXHOJIOTUIECKHE
cXeMbl 00pabOTKH
nH(pOpMaLIUHU 1O
OTAEIbHBIM
3anagam ACVYII
I1K-2.3 Cnocoben
00BEIUHITE
MH(pOPMAaIMOHHbIE
0a3bl pU CO3JIaHUHN
MHTETPUPOBAHHON
ACVYII

Ompoc, noknan,
Tect, pedepar,
KypcoBas
pabora, n3aMeH

Tema 3. ba3sucHrle
CpencTBa
MaHUTYJTUPOBAHUS
PEISAIIMOHHBIMU
JTAHHBIMU: PEISAIUOHHAS
anreOpa u pelIIIMOHHOS

I1K-2. Pa3zpaboTka
MH(OPMALIMOHHOTO
obecrieueHus
ACVYII
IpOrpaMMHOE
o0ecrnieyeHue

I1K-2.1 Cnocoben
MIPOEKTHPOBATH
MH(POPMALIMOHHYIO
MOJIENTb JAHHBIX
ACVII,
CTaHJAPTH3AIHIO

Ompoc, noknan,
Tect, pedepar,
KypcoBas
pabora, n3aMeH
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HCYHUCJIICHUC

JOKyMEHTO0000poTa U
XapaKTEePUCTHK
uHpopMauu
I1IK-2.2 Moxert
pa3pabaTbIBaTh
TEXHOJOTUYECKHUE
CXeMbl 00pabOTKH
nH(popmanuu mo
OTAEIbHBIM
3amagam ACVYII
I1K-2.3 Cnocoben
00BEINHATE
MH(pOPMAaIMOHHbIE
0a3bl IpU CO3JIAaHUHN
MHTEIrPUPOBAHHON

ACVYII

Tema 4. DeMeHTHI SI3bIKA

SQL

[TK-2. Pa3paboTtka
nH(pOPMAITMOHHOTO
obecrnievueHus
ACVYII
MPOrPaMMHOE
obecrieueHue

I1K-2.1 Cnocoben
POEKTUPOBATH
MHPOPMALIMOHHYIO
MOJIETb JAHHBIX
ACVII,
CTaH/IapTU3ALHIO
JOKyMEHTO0000poTa U
XapaKTEePUCTHK
uHpopMauu
I1IK-2.2 Moxert
pa3pabaTbIBaTh
TEXHOJOTUYECKHUE
CXeMbl 00pabOTKH
nH(popmanuu mo
OTAEIbHBIM
3amagam ACVYII
I1K-2.3 Cnocoben
00BEIUHATE
nH(pOPMAaIMOHHbIE
0a3bl IpU CO3JIAaHUHN
MHTETPUPOBAHHON
ACVYII

Ompoc, noknan,
Tect, pedepar,
KypcoBas
paborta, n3aMeH

Tema 5. HopmanbHbie
(GhopMBI OTHOIIIEHU I

[TK-2. Pa3paboTtka
nH(pOPMAITMOHHOTO
obecrnievueHus
ACVYII
[IpOrpamMMHOE
obecrieueHue

I1K-2.1 Cnocoben
IIPOEKTHPOBATH
MHPOPMALMOHHYIO
MOJIeJIb JAHHBIX
ACVII,
CTaHJAPTU3ALHIO
JOKyMEHTO0000poTa U
XapaKTEPUCTUK
uHpopMaun
I1IK-2.2 Moxert
pa3pabaTbIBaTh
TEXHOJIOTUYECKUE
CXeMbl 00pabOTKH
nH(popManuu 1o

Ormpoc,
pedepar,
IIPOrPaMMEBI,
Npe3CHTAIHH
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OTENIbHBIM
sagayam ACVII
I1K-2.3 Cnocoben
00BEINHATE
nH(MOPMaIMOHHBIE
0a3bl pU CO3JIAaHUHT
MHTEIrPUPOBAHHON

ACYII

Tema 6. CemantTuueckue
moaemu BJI. ER —
MOI[GJII/IpOBaHI/IC

[TK-2. Pa3paboTtka
nH(pOPMAITMOHHOTO
obecrnieueHus
ACVYII
MPOrPaMMHOE
obecrieueHue

I1K-2.1 Cnocoben
POEKTUPOBATH
MHPOPMAIIMOHHYIO
MOJIETb JAHHBIX
ACVII,
CTaH/1apTU3ALHIO
JOKyMEHTO000pOTa U
XapaKTEePUCTHK
uHpopMauu
I1IK-2.2 Moxer
pa3pabaTbiBaTh
TEXHOJOTUYECKHUE
CXeMBbI 00pabOTKH
nHpopmanuu mo
OT/ACTbHBIM
3amagam ACVYII
I1K-2.3 Cnocoben
00BEIUHATE
MH(POPMAIMOHHbIE
0a3bl IpU CO3JIAaHUHU
MHTEIrPUPOBAHHOU

ACVYII

Ompoc, noknan,
Tect, pedepar,
KypcoBas
pabora, n3aMeH

Tema 7. TpaH3akuuu u
LIEJIOCTHOCTH 0a3 JaHHBIX

[TK-2. Pa3paboTtka
MH(pOPMAITMOHHOTO
obecrnieueHus
ACVYII
MPOrPaMMHOE
obecrieueHue

I1K-2.1 Cnocoben
POEKTUPOBATH
MHPOPMALMOHHYIO
MOJIETb JAHHBIX
ACVII,
CTaH/IapTU3ALHIO
JOKyMEHTO000poTa U
XapaKTEePUCTHK
uHpopMauu
I1IK-2.2 Moxert
pa3pabaTbIBaTh
TEXHOJOTUYECKHUE
CXeMbl 00pabOTKH
nH(popmanuu mo
OTAEIbHBIM
3amagam ACVYII
I1K-2.3 Cnocoben
00BEIUHATE
UH(pOPMAaLMOHHbIE
0a3bl IpU CO3JIaHUHN
MHTEIrPUPOBAHHON
ACVYII

Ompoc, noknan,
Tect, pedepar,
KypcoBas
pabora, n3aMeH
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8. | Tema 8. OOBEKTHO- [IK-2. Pa3padorka | [1K-2.1 Criocoben Omnpoc, moknar,

OPHUEHTHPOBAHHbIE 0a3bl | MHPOPMAIIMOHHOTO | MMPOCKTUPOBATH Tect, pedepar,
naHHbIX. TexHonoruu 0a3 | obecriedeHus MHPOPMALIMOHHYIO KypcoBas
Na”HHBIX 111 WWW. ACVII MOJEIL JaHHEIX pabora, n3aMeH
IIPOrpaMMHOE ACVII,
obecrieueHue CTaHJAPTU3ALHIO
JIOKyMEHTO000poTa U
XapaKTEPUCTUK
uHpopMauu
[1IK-2.2 Moxer
pa3pabaTbIBaTh
TEXHOJIOTUYECKUE

CXeMbl 00pabOTKH
nH(popmanuu mo
OTJEIbHBIM
3amauyam ACVYII
[TK-2.3 Cnocoben
00BEIUHATE
nH(pOPMaIMOHHBIE
0a3bl pU CO3JIAaHUHN
WHTETPUPOBAHHOM
ACVYII

Jranbl (GopMHpOBaHUS KoMIeTeHuuil B mpouecce ocBoeHusi OITOII
IpsIMO CBSI3aHBI C MECTOM JUCIUILIMH B 00pa3oBaTeibHOM mporpamme. Kaxaplil aTan
dbopMHUpOBaHUS KOMICTCHIIMH, XapaKTePU3YETCS ONpPENCICHHBIMU 3HAHUSIMH,
YMEHUSIMU U HaBblKaMU W (WIM) OMNBITOM NPOQPECCUOHATHLHON JESATEIbHOCTH,
KOTOpbIE  OLIEHMBAIOTCSI B  MPOLECCE TEKYLIEro KOHTPOJISI  yCIEBAaeMOCTH,
MPOMEXKYTOUHON aTTeCTAMU MO AUCHUIUIMHE (MPAKTUKE) U B MPOIECCEe UTOTOBOM
aTTeCTalllH.

Jucnuminaa «basbl JaHHBIX»  SBIISIETCS IPOMEKYTOUHBIM 3TAllOM KOMILJIEKCa
TUCIUIUINH, B XOJI€ U3YYEHHUS] KOTOPBIX Y CTYAECHTOB (DOPMHUPYIOTCS KOMIIETEHIIUH
ITK-2.

@®opmupoBanus komrereHiuu [IK-2 HauMHaeTcs ¢ W3y4YeHHs OUCLMILIMH
VYyeOHast TmpakTHKa: O3HAKOMHTENbHas TpakTuka, «VHTepHET-TEXHOJIOTUNY,
«HTepHET-TIpOorpaMmMupoBaHey, «3amuTta uHbopmaruny, «Kpunrtorpaduyeckue
METONBI 3aiuThl  uHbOpMaIuuy, «MHUKPOIPOIIECCOPHBIE YCTPOMCTBA CHCTEM
yOpaBJIeHHs»,  YdeOHas  TpakTUKAa:  TEXHOJIOTMYecKass  (MPOM3BOJCTBEHHO-
TEXHOJIOTUYECKasi)) TMpakTuka, [Ipom3BOACTBEHHAs] TMpPaKTUKA: TEXHOJIOTHYECKas
(IpOM3BOACTBEHHO-TEXHOJIOTUYECKAs) TPAKTHKA.

3aBepmiaercs pabota 10 (HOPMUPOBAHHIO Y  CTYACHTOB  YKa3aHHBIX
KOMIIETEHIIMA B XOJE€ W3YyYECHUS JUCHUIUIMH «VHTEIIeKTyallbHbIE CHCTEMBbDY,
«OCHOBBI CHCTEM HCKYCCTBEHHOTO HHTEJUIEKTa», [Ipou3BOJICTBEHHAsl MpaKTHKA:
MPOCKTHAsI TMPAaKTHUKa, «ABTOMATU3UPOBaHHBIE WHGOPMAIIMOHHO-YIIPABISIONINE
CUCTEMBD», «MOJIETMPOBAHUE CUCTEM YNpaBJIEHUsD, [IpOM3BOICTBEHHAs MpPAKTUKA!
NpeAAUIUIOMHAs TPAKTHKA.

Hrorosas omenka cpopmupoBanHocTH komrerenuuii [1K-2 ompenensercs B
nepuoa l'ocygapcTBeHHass WTOroBasi arTecTalus: NOATOTOBKA K cAadye M chaya
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roCyJJapCTBEHHOTI0 dK3aMeHa, ['ocynapcTBeHHas UTOTOBasi aTTeCTAlUsA: BBIIIOJIHEHUE,
HNOJArOTOBKAa K MpPOLEAYpe 3allMThl M 3allUTa BbIIYCKHOM KBaJTU(UKALUOHHON
paboTHI.

B npouecce u3yyeHus JUCHUIIMHBI, KOMIIETEHIMH TaK:Ke (pOPMUPYIOTCH
M0ITAIHO.

OcHoBHbIMM 3TanamMu (opmupoBanus [IK-2 npu wu3yyeHuUM AHCUMILIAHBI
b1.J(M).B.2  «ba3sl  JgaHHBIX»  SBJISIETCS  MOCJEAOBATEIIbHOE  HM3Yy4YCHUE
CoJiepKaTeNIbHO CBSI3AHHBIX MEXAY CO00M TeM yueOHbIX 3aHATHH. V3ydueHne Kaxaoi
TE€Mbl MpeArojaraeT OBJaJCHHE CTYJACHTAMH HEOOXOAUMBIMH JECKPUIITOPAMHU
(cocTaBnsOIMMH) KOMIEeTeHUMH. JlJis OIeHKH ypoBHS C(HOPMUPOBAHHOCTU
KOMIIETCHIIMHA B IPOLIECCE U3YYEHHs IOUCLHUILUIMHBI IPELYCMOTPEHO IIPOBEICHUE
TEKyIIEro KOHTPOJI YCIIEBAEMOCTH IO TeMaM (pasjenaMm) AUCHUIUIMHBL U
IIPOMEKYTOYHOM aTTECTALMU 110 JUCLUIUIMHE — DK3aMEH.

6.2. KoHTposibHBIE 3aJaHUsI U MATEPHAJIbI, HEOOXOAUMBbIE IJIsl OLEHKH
3HAHUN, YMEHUI U HABBIKOB U (MJIM) ONBITA JAEATEJbHOCTH, XaPaAKTePU3YIOLIUX
Tanbl (POPMHUPOBAHUNA KOMIIETEHLM B Mpolecce 0CBOeHHs 00pa30BaTebHOI

NPOrpamMMbl

6.2.1. KoHTpoJubHBIE BOIPOCHI IO TeMaM (pas3gejaM) JJs OIpoca Ha

3AHATUAX
Tema (pazzaen) Bomnpocel
Tema 1. ba3el TaHHEBIX U IIK-2

(haiisTIOBBIE CCTEMBI.
bazoBnie moHsTHS
PENATMOHHOM MOJIEITH
Jla"HHbIX. [{enmocTHOCTD
PESAIMOHHBIX JaHHBIX.

1. Otnnume 6a3 TaHHBIX OT (PAMIIOBBIX CHCTEM.

2. ITonstre 0a3nl nanubix, CYB/l 1 ux Ha3HauYeHHE.

3. OCHOBHBIC AJIEMEHTHI PEISIITUOHHON MOJICIIH JIAHHBIX: TaOJIHUIIBI,
CTPOKH, CTOJIOIIBI.

4. IlepBUYHBIN KJTHOY, BHEIIIHUHN KIIFOY, CYTIEPKIIIOY U UX Ha3HAYEHUE.
5. CBolicTBa peIsMOHHON MOJENIN: aTOMAPHOCTb, OJTHOPOJIHOCTD,
YHUKQJIBHOCTb.

6. [ToHsATHE CXEMBI M SK3EMILTApA PEIIAIIMOHHON 0a3bl TaHHbBIX.

7. OrpaHu4eHus EJIOCTHOCTH B pesSIIMOHHBIX b/[: cymHocTH,
CCBUIOYHAS IIEJIOCTHOCTh U MOJIb30BAaTEIIbCKUE OTPAaHUYCHUSI.

8. [Ipenmy1iecTBa M HEIOCTATKU PEASIMOHHON MOJICIIH.

Tema 2. ®ynkuuu CYB/I.

Opranuzanust
HepeIsIquOHHbIX b/l

[1K-2

1. OcnoBnble ¢pyHkiuu CYB/I: ynpaBienue qaHHbIMU, TPAH3aKIHSIMH,
0€30MacHOCTHIO.

2. Apxutektrypa CYB]l 1 €€ KOMIIOHEHTBHI.

3. Knaccudukanus CYB/] no crioco0y opranusaniu JaHHBIX.

4. OcoOEHHOCTH U TPUMEPHI HEPEALMOHHBIX 0a3 JaHHbBIX.

5. PaznoBugHocT NoSQL-cuctem: 10KyMEHTO-OpPUEHTUPOBAHHBIE,
rpadoBsie, KOJOHOUYHBIE, key-value.

6. CpaBHEHUE PENLUOHHBIX M HEPEISIIMOHHBIX MOJIeNIeH TaHHBIX.

7. Ilpumenenne HepenssuuoHHbIX BJ] B pacnpeneiéHHbIX cUCTEMAax U
Web-npunoxeHusx.

8. ITpumepst monynsapubix NoSQL-CYB/] (MongoDB, Redis, Cassandra

H JIp.).

Tema 3. bazucHrie
cpeiacTBa
MaHHUITYJTUPOBAHUS

I1K-2
1. OcHoOBHBIE OlNEepaly PENSIIMOHHON anreOpbl: BBIOOpKA, IPOEKIIUS,
00beIMHEHNUE, IIEPECEUEHUE, PA3HOCTb.
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PECIIIUOHHBIMU NAHHBIMU

pensiuoHHas anredpa u
PEIAOIUOHHOC UCUUCIICHUC

2. CoequHeHMs: BHYTPEHHEE, BHEIIHEE, 1EKAapPTOBO IPOU3BEACHHUE.

3. CocTaBHBIEC BBIPAKEHUS U BIOKEHHBIE 3aIIPOCHI B PEJISIIMOHHON
anreope.

4. Ilenu v IPUHLMIIBI PETSALMOHHOTO UCYUCIICHHUS.

5. Paznuune Mex 1y MCUUCIIEHUEM KOPTEXKEN U UICUUCICHUEM JOMEHOB.
6. CBsI3b MEXIY PEISIIIMOHHON aareOpoil U NCUNCIICHUEM.

7. [Ipeobpa3zoBaHue oneparuii peisiiuoHHoMi anreopsl B SQL.

8. Poitb pensroHHON anreOphl B ONTHUMH3AIMH 3aIIPOCOB.

Tema 4. DneMeHTHI SI36IKa
SQL

[K-2

1. Obmas ctpykrypa SQL-3anpoca (SELECT, FROM, WHERE).
2. Ucnonb30BaHue arperatHeiX (ZyHKIIUN U TPYIITUPOBKA TAHHBIX
(GROUP BY, HAVING).

3. Coemunenus tabnui B SQL: INNER JOIN, LEFT JOIN, RIGHT
JOIN, FULL JOIN.

4. Onepaunn usmenenus nanubix: INSERT, UPDATE, DELETE.
5. Co3nanue u n3menenne ctpykrypsl Tadbnmui: CREATE, ALTER,
DROP.

6. naexcel, mpecTaBlIeHUs U XpaHUMBIE TPOLIEAYPHI.

7. Ilonzanpocs! u BioxkeHHole SELECT-3ampocsl.

8. Pabora c¢ orpanmuenusimu (PRIMARY KEY, FOREIGN KEY,
CHECK, UNIQUE, NOT NULL).

Tema 5. HopmanbHblie
(hOpMBI OTHOIIIEHUI

[1K-2

1. [TpyuuHbI 1 1IeTH HOpMaTU3aluu 06a3 TaHHBIX.

2. AHOManuu ipu OOHOBJIEHUH, BCTABKE U y/IaJICHUH JAHHBIX.

3. IlepBas HopmanbHas ¢popma (1HD) u e€ kputepun.

4. Bropas HopmanbHas ¢popma (2HD): ycrpaHeHne 4aCTUIHOU
3aBHCUMOCTH.

5. Tpetbst HOpManbHas popma (3HD): ycTpaHeHUE TPaH3UTUBHBIX
3aBUCUMOCTEH.

6. Hopmansnas ¢hopma boiica-Komna (BCNF) u e€ oco6ennocTH.
7. IeKOMIIO3ULIMs OTHOLLIEHUHN U COXPAHEHUE LIEJIOCTHOCTH.

8. bamanc Mexxay HopMaln3amued ¥ TpOU3BOAUTEIbLHOCTBIO.

Tema 6. CeMmaHTHYECKHE
monaenu BJI. ER —
MOJICTTUPOBAHUE

[1K-2

1. IlousiTHEe cEMaHTHYECKOU MOJEIN JaHHBIX.

2. Haznauenue u anementsl ER-mMonenu: cymnocty, aTpudyThl, CBS3H.
3. Tumsl cBA3€H: OAMH K OAHOMY, OIMH KO MHOTMM, MHOTHE KO MHOTHM.
4. Mopnens "cylmHOCTb-CBS3b" Kak 3Tan npoekrupoanus b1

5. Unentuduuupyromue 1 HeuACHTUPULUPYIOLINE CBA3H.

6. lIuarpamma ER-Mozenu u e€ npeobpa3oBaHue B pEISLUOHHYIO
CXEMY.

7. Pacumpennsie Bo3aMoxkHocT ER-MonennpoBanus (cinalbie
CYLIHOCTH, HEPApXHH).

8. CASE-cpencTBa 1 HHCTPYMEHTHI MojieniupoBanus bJ1.

Tema 7. Tpanzakuuu u
LIEJTOCTHOCTH 0a3 JJAaHHBIX

I1K-2

1. ITonstue Tpansakuuu u e€ ocHoBHbIE cBoiicTBa (ACID).

2. YnpasiieHHe napajuleIn3MOM [P BBIIIOJIHEHUN TPAH3aKIUH.

3. IIpoGiemMbl mapauieIbHOTO TOCTYTA: TOTEPSHHBIE OOHOBIICHHUS,
(baHTOMBI, IPSI3HOE UTCHHE.

4. MexaHu3Mbl OJJOKMPOBOK ¥ YPOBHH M30JISLIAN TPAH3AKIUH.

5. XKypHanupoBaHue 1 BOCCTaHOBJIEHHE 0a3bl ociie cOOeB.

6. [Tonneprkka HENOCTHOCTU AAHHBIX B paMKax TpaH3aKLUM.

7. Porb CYBJI B 0OecrieueHrH COrjlacOBaHHOCTH.
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8. [Ipumepsl peanuzauuu Tpanzakiuii B SQL.

Tema 8. OOBEKTHO-
OPUEHTHUPOBAHHBIE 0a3bI
JIaHHBIX. TexHomorun 6a3
IaHHBIX 111 WWW.

I1K-2

1. OTnnune 00bEKTHO-OpUEHTUPOBAaHHBIX b/l OT pensiuoHHBIX.

2. IlonsaTus kiacca, 00beKTa, Hacae10BaHUA B KOHTeKcTe B/,

3. [IpeumymiecTBa U orpaHUYECHHUS] OOBEKTHO-OpUEHTUPOBAHHBIX B/I.
4. S13bIKu 3a1IpOCOB B 00bEKTHBIX b/,

5. [ogxoasl k XpaHeHuto U 00padoTKe JaHHBIX B Web-priIoKeHUsIX.
6. CBs13b KIIMEHT-CcEpBEP U TeEXHOJIOTUHU focTyna K bJ[ B WWW.

7. Ucnionb3oBanne ORM (Object-Relational Mapping) B BeO-
pazpaboTke.

8. TIpumepsr coBpemennsix CYB]l, opuentupoanuHsix Ha Web u OO-
napagurmy.

IlIxasa oeHMBAHUS OTBETOB HA BONIPOCHI

[IIxana orieHUBaHUS

Kputepuu orieHUBaHUS

OO6yuatomuiicst r1y00oKO U COAEpKATETBbHO PACKPBIBAET OTBET Ha

«OTIYHO» KKl TEOPETHUYECKUN BOMPOC, HE MOMYCTUB OMMOOK. OTBET HOCHT
Pa3BEPHYTHIN M HCUEPIBIBAIOIIUN XapaKTED.

OOyuaromuiics B 1EJIOM pPAaCKPBIBAET TEOPETHUYECKUE BOIPOCHI,

«Xopomo» OJIHAKO OTBET XOTsI Obl Ha OJUH M3 HUX HE HOCUT Pa3BEPHYTOro U

HCYEPIBIBAIOIIEr0 XapaKTepa.

«Y IOBIIETBOPUTEIILHO»

OOyuaromyiics B IIEJIOM PacKpbIBAeT TEOPETUUECKUE BOMPOCHI U
JOMyCKaeT  psii  HETOYHOCTEH,  (parMeHTapHO  pacKphIBaeT
COJepXKaHWE TEOPETUUYECKUX BONPOCOB WJIM HUX  PACKPBIBAET
CoJepKaTeIbHO, HO JIONyCKasl 3HAYUTEIbHbIE HETOUHOCTH.

«Hey,Z[OBJ'IeTB OpHUTCIBHO»

OOyuaromuiicst He 3HaeT OTBETOB Ha MOCTABIEHHBIC TEOPETUUECKHE
BOIIPOCHI.

6.2.2. TeMbI AJ19 TOKJIA10B

Tewma (pazaen)

Bompockl

Tema 1. ba3e!l JaHHBIX U
(haitIoBBIE CUCTEMBI.
bazoBrie moHsTHSA
PEAAUMOHHON MOJENH
JNa"HbIX. [{enmocTHOCTD
PENALMOHHBIX TAHHBIX.

IK-2

1. CpaBHeHUE pEeNAIMOHHBIX 0a3 TaHHBIX U (ailIOBBIX CUCTEM: OCHOBHBIE
pa3nuuus U MpEeuMyINecTBa.

2. OCHOBHBIE IPUHIIUIIBI PENSIIIMOHHON MOJIETTH TaHHBIX: TaOIUIIBL,
CTPOKH, ITOJIA U KITFOYH.

3. llenocTHOCTH JaHHBIX B PENSIIIMOHHBIX 0a3aX: BUIBI LIETOCTHOCTH U HX
3Ha4YCHUE.

4. Hopmanu3zanus TaHHBIX B PEJISIIIMOHHON MOJICIIH: 3a4eM U KaK OHa
[IPUMEHSETCS.

5. IIpoGieMbl U METO/IbI 0OECTICUEHUS IETIOCTHOCTH JaHHBIX TPU
MHOTOIOJIb30BATEIHCKOM JIOCTYIIE.

6. Kak pensiiimoHHast MOJIEIb TaHHBIX UCTIOIB3YETCS ISl XPaHCHHUSI
UH(POPMALIUU B COBPEMEHHBIX MPUIIOKCHHUSAX.

7. TpaH3akIMK U UX POJIb B MOJICPIKAHUU IEIOCTHOCTH JIAHHBIX B
peSIMOHHBIX 0a3ax.

8. IHJeKChI B peISIIMOHHBIX 0a3ax TaHHBIX: UX POJIb B YCKOPCHUU
3arpoCcOB U 00ECTIEYCHUH TIETTOCTHOCTH.

9. Uctopus pa3BUTHUS PEISIIMOHHBIX 0a3 TAaHHBIX: OT NIEPBBIX PEHICHUH 110
COBPCMCHHBIX CUCTCM.
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10. TlepcrieKTUBBI pa3BUTHS PEISIIIMOHHBIX 0a3 TaHHBIX B CBETE HOBBIX
TexHosorui, Takux kak NoSQL u Big Data.

Tema 2. @yHKUIUH
CYB/. Opranuzamus
HepesauuoHHbIX b/I.

[K-2

1. Ocnosnbie pyukiuu CYB/I: co3nanne, 00HOBIIEHHE, yAaJIEHUE, TTOUCK
U 3aIIUTa JaHHbBIX.

2. Opranu3zainysi TaHHBIX B HEPEIAIMOHHBIX 0a3aX: TOKYMEHTHI, KITF0Y-
3HaueHue, rpadbl ¥ KOJTOHKH.

3. [IpenmytiiecTBa 1 HEAOCTATKH PEIISITUOHHBIX U HEPEIISAIIMOHHBIX 0a3
TAHHBIX.

4. Apxutektypsl coBpeMeHHbIX CYB/I: ieHTpanbpHbie U pactpeneneHHbIe
CUCTEMBL.

5. UcnionbzoBanue CYB/] B ycroBHsiX OOJIBIINX TaHHBIX U BBICOKHX
Harpys3oK.

6. BousiHue THIa JaHHBIX HA BRIOOP MEXTY PEIISIIHOHHON 1
HepessinonHon CYB/I.

7. Ilpermy1iecTBa UCIIOJIb30BAHUS pacpeIeIEHHBIX 0a3 TaHHBIX B
KJIACTEPHBIX U O0JIAYHBIX CHCTEMaX.

8. OBomonuss CYB/I: oT TpaJuIIMOHHBIX PENSLUOHHBIX CUCTEM K
ruopunHbiM 1 NoSQL 6a3zam.

9. Copemennsie TpeHabl B CYB/I: HCKyCCTBEHHBIN UHTEIIICKT,
MAaIIMHHOE 00y4YeHue U 0a3bl TaHHBIX.

10. Beibop CYB/I B 3aBUCIMOCTH OT KOHKPETHBIX IMOTpeOHOCTEH OM3HECa
Y IPHUIOKCHUM.

Tema 3. bazucHrble
CpencTBa
MAaHUITYJIMPOBaHUs
PENAIUOHHBIMU
JOTAaHHBIMUA . peJ'IfIHI/IOHHaSI
ainreOpa U peNsiiiuOHHOE
HCYHUCIICHUE

IK-2

1. Yto Takoe pensiuuoHHas anreOpa u e€ posib B paboTe ¢ peNsuOHHBIMU
0a3aMu J1TaHHBIX.

2. Onepanuu pesilMOHHOMN anredpsl: 00beANHEHNE, TIepeceueHHe,
Pa3HOCTh, MPOEKIIHUS, CEEKIIHS.

3. PensiiimoHHOE MCYUCIIEHUE: YTO 3TO M KaK OHO OTJIMYAETCs OT
PENSILIMOHHON anreopsl.

4. Kak pensimuoHHOE UCUUCIICHUE UCTIONB3YETCS TSl BRIPAKCHHUS
3ampocoB K 0a3am JTaHHBIX.

5. Ilpumeps 3a1a4, periaeMbIX ¢ TOMOIIBIO PENSIIMOHHON anreOphl 1
PENSUOHHOTO UCYUCIICHUSI.

6. Ponb pensiinoHHOM anreOpbl U UCUUCICHHS B ONTUMHU3AIIUU 3aIIPOCOB.
7. PensumoHHbIe onepanny u uX 3(EeKTUBHOCTH: KaK BBIOOP omepaTopa
BJIMSIET HA MIPOU3BOUTENLHOCTD 0a3bl IaHHBIX.

8. CpaBHeHUE persIMOHHOM anreOpsl 1 SQL: Koraa u mouemMy OuH
MOJIXOJT MOXET OBITh MPEANOYTUTEIBHEE IPYTOro.

9. Teopema Konia u e€ BnusiHue Ha pessIIMOHHBIE 3a1IPOCHI.

10. B3auMocCBs3b peNAIMOHHON anreOpbl U PENILUOHHOTO UCYUCTICHUS C
MpaKkTUYECKUM npuMenenrem SQL.

Tema 4. DneMeHTEI
si3pika SQL

[K-2

1. Uctopus u pazsutue sa3pika SQL: OoT cTanmapra 10 COBpEMEHHBIX
peanu3anuu.

2. Ocuosusie komanpl SQL: SELECT, INSERT, UPDATE, DELETE —
UX Ha3HaY€HUE U CHHTAKCHC.

3. Onepanuu ¢ Heckoabkumu Tabmuamu B SQL: JOIN, UNION,
INTERSECT.

4. I'pynmupoBka u arperatasie ¢pynkuuu B SQL: COUNT, SUM, AVG,
MIN, MAX.
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5. OcHOBHBIE TUITBI JaHHBIX B SQL: yncI0BbIe, CHMBOJIBHBIC, 1aThl U
BpEMeHa.

6. Unaekcol B SQL: co3nanue v MCMOb30BAHKE JJIS MIOBBIICHUS
MIPOU3BOUTELHOCTH.

7. Ilonzanpocs! B SQL: xorjga v Kak X NPUMEHSTb JUIsl YIIyqIIEHUs
JIOTUKH 3aIPOCOB.

8. Ponb orpannuenuii (constraints) B SQL: yHUKaIIbHOCTb, 1IETOCTHOCTb,
BHEIIHHE KITIOYH.

9. Ontumuszanusa SQL-3anpocoB: NPUHIUIIBI, THCTPYMEHTHI U METO/BI.
10. ITpumenenue SQL B cuctemax ynpapieHus 6a3aMu JaHHBIX U
MIPUMEPHI PEATbHBIX PEIICHUH.

Tema 5. HopmanbsHbie
(hopMBI OTHOIIIEHU I

[1K-2

1. Yo Takoe HOpMAaTU3aIMs U 3a4eM OHA HE0O0X0IMMa B PEISIIUOHHBIX
0a3ax JaHHBIX.

2. I[lonnmanwue nepBoit HopmanbHOM hopmel (1NF): yaanenue
MOBTOPSIOUINXCS TPy JaHHBIX.

3. Bropas HopmanbHast popma (2NF) u e€ npuMeHeHue: ycTpaHeHHe
(GYHKIIMOHAIBHON 3aBUCUMOCTH OT YacTH KJI0Ya.

4. Tpetbst HopmanbHas popma (3NF): ycTpaHeHHne TpaH3UTHBHBIX
3aBUCUMOCTEM.

5. boiic-Konn nHopmanwshas popma (BCNF): e€ 3HaueHre 1 0cCOOCHHOCTH.
6. YUerBepras u naras HopmaiabHas Gopmel (4NF, SNF): korna u mouemy
UX IPUMECHSITh.

7. Jenopmanu3anuus JaHHBIX: KOTJa U TOYEMY MOXET OBbITh MOJIE3HA.

8. IIpakTHueckoe MpUMeHEeHHE HOPMAIbHBIX (HOPM MPHU MPOESKTUPOBAHUH
0a3 JaHHBIX.

9. IlpobGaembl U pUCKH, CBSI3aHHBIC C HEHOPMAJIM30BaHHBIMU 0a3aMu
JTAHHBIX.

10. CoBpeMeHHBIE TOJXO0/1bI K HOPMAJIU3aLUU B KOHTEKCTE OOIBIINX
JTAHHBIX U pacnpeeEHHBIX CHCTEM.

Tema 6. CemaHTHYECKHE
moaenu BJI. ER —
MO,HG.HI/IPOBaHI/Ie

TIK-2

1. YUto Takoe cemanTuueckue Moaenu b/l u kak OHM UCTIONIB3YIOTCS JIs
YIIYUIIEHUS] TPOSKTUPOBAHUS.

2. OcuoBbl ER-MonenmrpoBanus: CyuiHOCTH, aTpUOYTHI U CBS3H.

3. Kak ctpourcs ER-nuarpamma: npumepsl U pakTUYECKOe IPUMEHEHUE.
4. Paznuuust MeXAy JOTUYECKUM U (PU3NUECKUM MOJISTUPOBaHUEM 0a3
JTaHHBIX.

5. IlpenmyniecTBa U HeAOCTATKH Hcoyb30BaHusI ER-moneneit aiist
npoexktuposanus b/I.

6. Peanmuzanus ER-moneneii B pensimmonasix b/[: mpeoOpa3zoBanue B
TaOJIHIIEL.

7. Ponb HOpManu3anuu B npouecce ER-MonenupoBanus.

8. O0beKkTHO-OpHeHTHPOBaHHbBIE MoJenu b/  ux oraudue ot
TpaguuroHHbiXx ER-Mozaeneil.

9. ER-MonenupoBaHue u €ro pojib B YIIPABICHUU JAHHBIMHU Ha OOJBIINX
Y pacIpeeICHHbIX CUCTEMAaX.

10. CoBpeMeHHbIE METOAbI CEMAHTUYECKOTO MOJCTUPOBAHUS B KOHTEKCTE

Big Data u IoT.
Tema 7. Tpanzakuuu u [1K-2
LEJIOCTHOCTH 0a3 1. Yto Takoe TpaH3aKIusa B Oa3e JaHHBIX U €€ OCHOBHBIC CBOMCTBA
JTAHHBIX (ACID).

2. Ponb TpaH3aknuii B 00€CICYCHNHN [IEJIOCTHOCTH TAHHBIX IPH
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MHOTOTIOJIH30BaTENILCKON padoTe.

3. Kak CYB/] ynpaBisroT TpaH3aKIHUSIMHU: OJIOKMPOBKH, KypPHAIUPOBAHUE
Y BOCCTAaHOBJICHHE.

4. [IpoGnembl, BO3HUKAIOIIUE MPU pabOTe C TPAH3AKIUAMU: IEIOKH,
oTeps JaHHBIX U HCKOHCHUCTCHTHOCTL.

5. MexaHu3Mbl KOHTPOJIS IEIOCTHOCTU JAHHBIX B TPAH3aKLUAX:
OTPaHUYEHUS], TPUITEPHI, KOHTPOJIb OLIHOOK.

6. TpaH3akiu B pacpeIeI€HHbIX CUCTEMaX: 0COOEHHOCTH U MPOOJIEMBI.
7. CtpaTteruu ynpasieHHs TPaH3aKLUSIMHU B YCIOBUSX BBICOKOW Harpy3Kku
Y OTKA30yCTONYMBOCTH.

8. Mcnonp30BaHue )XypHAJIOB TPaH3aKLUN 1J11 BOCCTAHOBJIEHUS JTAHHBIX
B ciydae cOOeB.

9. IlpumeHeHne TpaH3aKIUi B peaIbHBIX IPUIOKEHUAK: OT OAHKOBCKHUX
CUCTEM JI0 UHTEPHET-Mara3uHoB.

10. Bynyuiee TpaH3akuuii: HOBbIE TEXHOJIOTUU U MOJIXO/IbI B
pacnpe/ielieHHbIX 0a3aX JaHHbIX.

Tema 8. OOBEKTHO-
OPUEHTUPOBAHHBIE 0a3bI
IaHHBIX. TexHogoruu
0a3 ga"HbIX 111 WWW.

[K-2

1. OcHOBBI 00BEKTHO-OPUEHTHUPOBAHHBIX 0a3 TaHHBIX: O0BEKTHI, KIACCHI,
HACJICIOBAHHUE U TTOTUMOP(HHU3M.

2. [Ipeumy1iecTBa U HEAOCTATKU OOBEKTHO-OPUEHTUPOBAHHBIX 6a3
JAHHBIX 110 CPABHEHUIO C PEISIIUOHHBIMHU.

3. Xpanenue u ynpasienue oobekramu B OOB/]: MeToabl U TEXHOJIOTHH.
4. CBs13b 00BEKTHO-OPUCHTHPOBAHHBIX U PEIIALIMOHHBIX 0a3 TaHHBIX:
TUOPUJTHBIC PEIICHUS.

5. Ucnonw3zoBanue OOB/l B COBpEMEHHBIX IPUIIOKEHUSX, HAIPUMED, B
cucTeMax ymnpasiieHus KoHTeHToM (CMS).

6. bazel nannbix 1us WWW: ot tpagunmonnsix CYB/l 1o NoSQL u
0a3el JaHHBIX B O0JIAKeE.

7. OCOOEHHOCTH XpaHEHUs TaHHBIX B BEO-TIPUIIOKECHHUSAX U
pacrpeieI€HHBIX CUCTEMAX.

8. RESTful API u 6a3bl 1aHHBIX: KaK B3aUMOACHUCTBYIOT BeO-CEPBUCHI U
b/l B unTepHere.

9. BriusiHue cCOBpeMEHHBIX TEXHOJOTUH Ha pa3paboTKy 0a3 JaHHBIX IS
BeO-npunoxenuii: Web 2.0, Web 3.0.

10. Bynymiee 00beKTHO-OpUEHTUPOBAHHBIX U Be0-0a3 JaHHBIX: HOBBIC
MapaJINTMBbI U TPEH/IBL.

[IIkaaa oneHUBaHUA

IITkana oneHUBaHUI

Kpurepuu oueHnBanus

OOyuaromuiics TayOOKO M COJEpXKAaTelbHO pAaCKpbIBACT TEMY

«OTInYHO» JOKJaaa, HE JomycTUB OmuOOK. OTBET HOCHT pa3BEPHYTHIM U
HCYCPHBIBAIOIIMI XapaKTep.

OO0yJaromuiicss B IIeJIOM PacKphIBAET TEMY JOKJIa/a, OJTHAKO OTBET

«XopoI1o» XO0Ts ObI HA OJTUH U3 HUX HE HOCHUT Pa3BEPHYTOTO U UCUYEPIILIBAIOIIETO

Xapakrepa.

«Y IOBJETBOPUTEIBHO»

OOyuaromuiicst B 1I€JIOM PAacKpBIBAET TeMy JOKJIaJa U JIOMyCKaeT
pSAI  HETOYHOCTEH, (parMeHTapHO  pPACKpBIBA€T  COJCpKAHHE
TEOPETUYECKMX BOMPOCOB HIIM WX PACKPBIBACT COAEPKATEIHHO, HO
JIOITyCKasl 3HAYUTEIIbHBIE HETOYHOCTH.

«Hey10BIeTBOPUTEILHOY

OOyJarIIMics He BiIaIeeT BRIOPAHHOM TEMOM
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6.2.3. OnleHOYHBbIE CPEACTBA OCTATOYHBIX 3HAHMH (TECT)

IK-2.

1. Yto #3 mNepeYUCIEHHOr0 SIBJSIETCS  KJIKYOM, OJHO3HAYHO
UIeHTUQUUHMPYIOIIUM 3aUCh B Ta0auue?

1) FOREIGN KEY

2)  DEFAULT

3) PRIMARY KEY

4)  INDEX

2. Jlaa co3gaHusi HOBOM Ta0auubl B cyllecTBywuiei 0a3e JaHHBIX
HCHOJIb3YIOT KOMaHAY:

1) NEW TABLE

2) CREATE TABLE

3) MAKE TABLE

3. HNmerwtcsa 3jementsl 3ampoca: 1. SELECT employees.name,
departments.name; 2. ON employees.department id=departments.id; 3.
FROM employees; 4. LEFT JOIN departments. B kakom mnopsizke ux
HYKHO PACHOJIOKHTh, YTOObI BHINOJHUTH MOUCK UMEH BCeX Pa0OTHHKOB CO
BCeX OTAeJIOB?

1)1,4,2,3

2)1,2,4,3

3)1,3,4,2

4. Kak pacmingposbiBaerca SQL?
1) structured query language

2) strict question line

3) strong question language

5. 3anpoc aJs BbIOOPKH BceX 3HAUYeHMiT U3 Tabauubl «Persons» nmeer
BUJ:

1) SELECT ALL Persons

2) SELECT * FROM Persons

3) SELECT .[Persons]

6. Kakoe BbIpakeHHe HMCHOJb3YyeTCH AJS BO3BPATa TOJBKO PAa3HBIX
3HAYeHHUM?

1) SELECT DISCINCT

2) SELECT DIFFERENT

3) SELECT UNIQUE

7. Jas mnojacuyeTra KoJuH4yecTBa 3amnuceid B TadOauume «Persons»

HCIO0JIb3YyeTCcsl KOMaHaa:
1) COUNT ROW IN Persons
2)SELECT COUNT(*) FROM Persons
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3)SELECT ROWS FROM Persons

8.HanbOoJsee pacnpocTpaHeHHBIM SIBJISIETCH THII 00beIUHEHHUS :
1) INNER JOIN

2) FULL JOIN

3) LEFT JOIN

9. YUto Bo3Bpamaert 3anpoc SELECT * FROM Students?

1) Bee 3anucu u3 tabauisl «Studentsy
2) PaccuntanHoe cyMMapHOE KOJIMYECTBO 3anucei B Tabnuie «Students»
3) BHyTpeHHIOIO CTPYKTYpPY TabauIsl «Studentsy

10. 3anpoc «SELECT name ___ Employees WHERE age 35 AND
50» Bo3Bpamaer uMeHa Pa0lOTHHKOB, BO3PacT KOTOpPbIX 0T 35 no 50 uaer.
3anoJHUTe NpoNylIeHHbIE MeCTa B 3ampoce.

1) INTO, IN

2) FROM, IN

3) FROM, BETWEEN

11. Kakas arperatHast )yHKUHUA MCIOJb3YeTCH AJs pacdyera CyMMbI?
1) SUM

2) AVG

3) COUNT

12. 3anpoc aas BbiOOpKkU mepBbIX 14 3anuceil u3 tadaunbl «Users»
uMeeT BUI:

1) SELECT * FROM Users LIMIT 14

2) SELECT * LIMIT 14 FROM Users

3) SELECT * FROM USERS

13. BbiOepure BepHOe yTBepkKIeHHE:

1) SQL uyBCTBUTENEH K PETUCTPY MPU HAMMCAHUU 3aTIPOCOB

2) SQL uyBCTBUTENIEH K PETUCTPY B Ha3BaHUAX TAOJUI MPU HAMUCAHUU
3aIpoCoB

3) SQL HeuyBCTBUTENEH K PETUCTPY

14. 3anoanute npodeasnt B 3anpoce «SELECT _ , Country FROM
____», KOTOpPbIi BO3BpamaeT HMMeHAa 3aKa34YMKOB M CTPaHbl, I/le OHH
HaxoasTcsa, U3 Tadaunbl «Customers».

1) *, Customers

2) NULL, Customers

3) Name, Customers

15. 3ampoc, BoO3Bpamawiuuii Bce 3HAYEHHS U3  Ta0JIMIbI
«Countries», 32 HCKJIIO4YeHueM cTpaHbl ¢ ID=8, umeer Bua:
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1) SELECT * FROM Countries EXP ID=8
2) SELECT * FROM Countries WHERE 1D !=8
3) SELECT ALL FROM Countries LIMIT 8

16. Hanummure 3ampoc, BO3BpPAINAINUNA HMeHA, (PaMUIMH U JAAThI
pPoOxXAeHUus cOTpPyAHMKOB (Tadiauua «Employees»). Yciaosue — B pamuiauu
COAEPIKUTCH COYETAHHE «Se».

1) SELECT FirstName, LastName, BirthDate from Employees WHERE
LastName=*“se”

2) SELECT * from Employees WHERE LastName like “ se ”

3) SELECT FirstName, LastName, BirthDate from Employees WHERE
LastName like “%se%”

17. Kakas ¢yHKkuuss mno3BoJseT mnpeodpa3oBaTh Bce OYKBbI B
BHIOPAHHOM CTO0JI01Ie B BePXHUil perucTp?

1) TOP

2) UPPER

3) UP

18. Hanummure 3ampoc, NO3BOJAKOUIMIA IepeHuMEHOBATh CTOJI0el
LastName B Surname B Ta0iauue «Employees».

1) RENAME LastName into Surname FROM Employees

2) ALTER TABLE Employees CHANGE LastName Surname varchar(50)

3) ALTER TABLE Surname(LastName) FROM Employees

19. [as  co3naHus HOBOM BHPTYaJbHOH Tal0auubl, KOTOpas
0azupyercsi Ha pe3yabTarax caeJdaHHoro padee SQL  3ampoca,
HCIOJIb3YyeTCs KOMaH/Ia:

1) CREATE VIRTUAL TABLE

2) CREATE VIEW

3) ALTER VIEW

20. B Taduune «Emlpoyees» comepxkarcss gaHHble 00 HMeHaX,
pamuausax u 3apmiaare coTpyaHukoB. Hanummmure 3ampoc, KOTOPbIH
U3MEHHUT 3HaYeHue 3apmiaarThl ¢ 2000 na 2500 aas corpyanuka ¢ ID=7.

1) SET Salary=2500 FROM Salary=2000 FOR ID=7 FROM Employees
2) ALTER TABLE Employees Salary=2500 FOR ID=7
3) UPDATE Employees SET Salary=2500 WHERE ID=7

21. K kakomy pe3yJbTaTy NpuBeleT BbINOJHeHHe 3ampoca DROP
DATABASE Users?

1) [lonnoe ynanenue 6a3bl naHHbIX «Users»
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2) brokupoBKa Ha BHECEHUE U3MEHEHUN B 0a3y gaHHBIX «Usersy»
3)Ynanenue tabnunb «Usersy u3 Texyien 0a3pl JaHHBIX

22. B Tabaume «Animals» 06a3bl JaHHBIX 300MapKa COAEPKUTCA
uHpopmanus 000 BcexX 00MTAKIIUX TaM KHUBOTHBIX, B TOM YHcCJe 0 JHUCAX:
red fox, grey fox, little fox. Hanumure 3ampoc, BO3BpPaIIAIOIIHI
HH(popMaUIO 0 BO3pacTe JIHC.

1) SELECT %fox age FROM Animals

2) SELECT age FROM Animals WHERE Animal LIKE «%fox»

3) SELECT age FROM %Fox.Animals

23. Yto Bo3Bpamaer 3anpoc SELECT FirstName, LastName, Salary
FROM Employees Where Salary<(Select AVG(Salary) FROM Employees)
ORDER BY Salary DESC?

1) WUmena, damunum u 3apriiaThl COTPYAHUKOB, 3HAYEHUS KOTOPBIX
COOTBETCTBYIOT CPETHEMY 3HAUEHUIO CPEAU BCEX COTPYIHUKOB

2) HNmena, dbamMunuu COTPYAHUKOB M WX CPEIHIOI 3apruiaTy 3a BECh
nepuoj padoThI, C BEITTOJHEHUEM COPTUPOBKH MO yOBIBAHUIO

3)Umena, pamunuu 1 3apniaaThl COTPYIHUKOB, JJIs KOTOPBIX CIPaBEJIMBO
yCIIOBUE, YTO MX 3apljara HUXE CpeAHEl, C BBINOJHEHUEM COPTHUPOBKU
3apIuiaThl O YOBIBAHUIO

24. HanumwuTe 3ampoc, BO3BPANIAINUNA 3HAYEHUS M3 KOJOHKH
«FirstName» Tadaunnbl «Users».

1) SELECT FirstName FROM Users

2) SELECT FirstName.Users

3) SELECT * FROM Users.FirstName

25. Hanummure 3anpoc, BO3BpPAIAIINI HHPOPMALNIO 0 3aKa34YUKaX,
NMPOKUBAKWIIKUX B 0AHOM U3 ropoaos: Mocksa, Tounucu, JIoBos.

1) SELECT Moscow, Tbilisi, Lvov FROM Customers

2) SELECT * FROM Customers WHERE City IN (‘Moscow’, ‘Tbilist’,
‘Lvov’)

3) SELECT City IN (‘Moscow’, ‘Tbilis1’, ‘Lvov’) FROM Customers

26. Kakasa xoMaHJAa HCHOJb3yeTcsl A1 00beAMHEHHUH pPe3yJbTAaTOB
3anpoca 0e3 yaajeHus 1y0JuKaToB?

1) UNION

2) UNION ALL

3) FULL JOIN

27. Onepatop REVOKE npeaHa3zHaueH aJs:
)IIpenocTaBneHus MOJB30BATEII0 WM TPYINE TMOJIb30BaTENEH MpaB Ha
OCYIIECTBIICHHUE ONPEACTCHHBIX OMEePaIlHii;
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2) 3apaBaHus TOJb30BATENI0 WM TPYINIE IMOJb30BaTENEH 3alpera,
KOTOPBIN SABIISIETCA IPUOPUTETHBIM MO CPABHEHUIO C Pa3pPEIIEHUEM;

3) Ot3bIBa y MOJIB30BATENS UJIM TPYMIIBI TOJb30BATENEH BhIJAHHBIX PaHEE
pa3peueHunit

28. Ias yero B SQL ucnoas3yrwrcs aliases?

1) i Ha3HayeHUsT MMEHUM HWCTOYHHUKY [JaHHBIX B 3ampoce IMpH
VCIIOJb30BAHUM BBIPAXKEHHUS B KAuyeCTBE MHCTOYHHUKA JaHHBIX WA JJId
YIPOIIEHUS CTPYKTYPHI 3aIIPOCOB

2) 1na nepeuMeHOBaHUs MoJel

3) Ansa 6onee TOYHOTO yKa3aHHUs UCTOYHUKA JAHHBIX, €CJIU B 0a3e JaHHBIX
coepxKaTcs TabJIMIbl C OJUHAKOBBIMU HAa3BAHUSAMHU IOJIEH

29. Hanummure 3ampoc, KOTOPbIH OyaerT BO3Bpamarh 3HaAYeHUS
ropoaoB u3 tadaunubl «Countriesy.

1) SELECT * FROM Countries WHERE ID="City”

2) SELECT City FROM Countries

3) SELECT City.Countries

30. Hanumure 3anpoc, KOTOPbIN OyAeT BO3BpallaTh TEKYIIYIO AaTy.
1) SELECT GetDate()

2) SELECT TodayDate()

3) SELECT Date(Today)

31. Kak Ha3pIBaeTcss MHHHUMAJIbHBIA Ha0o0p aTpudyTOB, OJHO3HAYHO
HICHTUQUUHMPYIOLIUX CTPOKY B Tabaune?

1) Cynepkirou

2) KannuagaTHbIN KiIr09

3)  BaHemHwu# KiIt04

4) Wnnexc

32. Kakoii THI CBSI3M HCHOJbL3YeTCH MEXKAY TAaOJHUAMH, €CJIU KaXKI0
3anMCH OJTHOM TaOJHUIbI COOTBETCTBYET OJHA UJIM HECKOJIbKO 3amuce apyrom?

1) OuH-K-0JHOMY

2) OIIMH-KO-MHOTUM

3)  MHoro-k-ogqHOMY

4y M ®w o ©r O - K O - M H O T W M

33. Yro nenaer komanaa ROLLBACK B SQL?

1)  3aBepmaer TpaH3aKLIHIO

2) CoxpansieT U3MEHEHUS

3)  OrMeHsieT U3BMEHEHHUS B paMKaX TEKYIIeW TpaH3aKIuu

4)  VYnpanser TPaH3aKLIHIO

34. Yto o3nauaer orpanunuyenrne NOT NULL?

29



1)  3nayeHue NOHKHO OBITH YHUKAIBHBIM

2) 3HavYeHUE JOJKHO OBITh YHCIIOBBIM

3)  3HaueHUE HE MOXKET OBITh MYCTHIM

4) 3HaueHue JIOJIKHO OBITH MTOJIOKUTETbHBIM

35. Kakass koMaHga uCHOJb3yeTcsl sl yAajJeHUs Ta0jauubl U3 0a3bl
JAHHBIX?

1) REMOVE TABLE

2) DELETE TABLE

3) ERASE TABLE

4) DROP TABLE

36. Uto nenaer komanga TRUNCATE TABLE?

1)  VYnanser tabnuiry

2)  VYnpansger Bce CTPOKH TaOJHIBI O€3 JIOTUPOBaHUS

3)  VYganser TOJIbKO OJHY CTPOKY

4)  VYnpanser TaOIUILy U eé CXeMy

37. Uro Takoe uHAEKC B 0a3e JaHHBIX?

1)  CoprtupoBka 3anuceil 1o BO3pacTaHUIO

2)  MexaHu3M OrpaHUYEHHUS TOCTyNa

3)  Crpykrypa, yCKOpsIOIas MOUCK JaHHBIX

4)  CucremHas Tabnuma

38. Kakass komMaHaa MCHoJib3yeTcsl AJIs1 J100aBJIEHHS] HOBOW KOJOHKHM B
CYLIEeCTBYIOIIYIO TA0aMIy?

1) ADD COLUMN TO

2) INSERT COLUMN

3) ALTER TABLE ... ADD

4)  UPDATE TABLE ADD

39. Kakoe k/ro4eBoe CJI0BO HCHOJIbL3YeTCHA M yAaJeHUs 1y0JMKaToOB B
BbIOOpKe?

1)  DISTINCT

2)  UNIQUE

3) DIFFERENT

4) ONLY

40. Kakoii Tun JOIN Bo3Bpamaer Bce 3anmucH U3 o0enx Tad M, KOraa
€CTh COBIA/IeHHUE M0 YCJIOBUIO 00beTUHEeHUs ?

1) FULL OUTER JOIN

2) INNER JOIN

3) LEFT JOIN

4) RIGHT JOIN
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3amnpo

COOTB

maoJa

41. B kakoM nopsiike BbINOJHSAIOTCS KiaodeBble ¢jioBa SQL B SELECT-
ce?

1) SELECT — WHERE — FROM - ORDER BY

2) FROM - SELECT — WHERE - ORDER BY

3) SELECT — FROM — WHERE — ORDER BY

4) SELECT - ORDER BY - WHERE - FROM

42. Kakasa  koMaHJa  ucHoJb3yercss JIA  YAAJEHUA  CTPOK,
eTCTBYKOIIMX ONPeAeJIEHHOMY YCJI0OBHIO?

1) DELETE FROM ... WHERE ...

2) REMOVE FROM ...

3) DROP FROM ... WHERE ...

4) ERASE ROWS

43. Kakoe yrBep:kaernue o BHemHeM kiawde (FOREIGN KEY) Bepnoe?

1)  OH MOXET CChIIAThCA Ha JTF000# cTo0eI

2)  OH ccpUIaeTcs Ha MEPBUYHBIN KITI0Y APYTON TaOJIHAIIBI

3) O nomxeH ObITh YHUKAJIbHBIM

4) Ou WCTIOJIb3YETCS TOJIBKO JUISL TEKCTOBBIX JTAaHHBIX

44. Kakoii omeparop wucCHoJb3yercss /i (UIbLTPAUMH [JaHHBIX [0

qucea?

OHY?

1) IN

2) BETWEEN

3) LIKE

4) MATCH

45. Kakoii tun manupix B SQL wucnoJb3yercs [iisi XpaHEHHMS LeEJIbIX
1) VARCHAR

2)  FLOAT

3) INT

4)  TEXT

Kurou Kk Tecty:

1.3 2.2 33 4.1 5.2 6.3 7.2 8.1 9.1
10.3 11.1 12.1 13.2 14.3 15.2 16.3 17.2 18.2
19.2 20.3 21.1 22.2 233 24.1 25.2 26.2 27.3
28.1 29.2 30.1 31.2 32.3 33.3 34.3 35.4 36.2
37.3 38.3 39.1 40.2 41.3 42.1 43.2 44.3 45.3

IlIkajia oneHMBaHUA PE3yJbTATOB TECTUPOBAHMSA

% BEpHBIX PEIICHUH (OTBETOB) [ITxana oneHrBaHUs
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85-100 OTJINYHO

70 - 84 XOpOoUIOo

50- 69 YJOBJIETBOPUTEIHHO
0-49 HEYAOBIETBOPUTEILHO

6.2.4. Ilpumepsnl 3a1a4 Ipu pa3zdope KOHKPETHBIX CUTYyallUil

Tema 1. bazwl 0anuvix u gaiinossie cucmemsl. bazogvie nonamus peiiyuoHHOU
Mooenu 0anHwlx. Llenocmuocms pensyuoHHbIX OAHHBIX.

IK-2.

1. CpaBHuUTh (halIoOBBIM TOAXOA K XPAHEHUIO JaHHBIX M PEJISLIMOHHBIN.
[IpuBectu TabMUIly ¢ OTIMYUSMU U MPOAHATM3IUPYWUTE TUTFOCHI U MUHYCHI Ka)KI0TO
OJIX0/1a.

2. Tloctpouts pensumonHyro cxemy bJl s mpeamerHoit  oOnactu
"bubnuoteka", Brmovaronryro cymHoctH "Kuauru", "Asrtopsl", "UurtaTenu".
OnpenenuTs KIOYX U OTPAHUYEHUS LIEJIOCTHOCTH.

3. [IpuBecTr mpUMEpP HAPYLICHUS! CCHUIOYHOW LEITOCTHOCTH U MOKAXKUTE, KaK
CVYB/I obecnieunBaet €€ coxpanHOCTh ¢ momonisio orpanndeHuit FOREIGN KEY.

4. PaccunTaTh, CKOJIBKO CTPOK MOXHO COXpaHHUTh B Tabiuue pazmepom 10 Mb
npu cpegHeM pazmepe ctpoku 100 6aiit. OO0CHOBaTH pacyer.

Tema 2. Oynuxyuu CYbB/]. Opeanuzayus nepensiyuonnovix b/[.

IK-2.

1. Pazpaborarh CTpyKTypy HpoCTOM Kiro4y-3HaueHne bJl s XxpaHeHus
HacTpoek mnoib3oBarens. Onucath, kakue CYBJ[ u dopmaTel xpaHeHus ydiie
MTOJIOUTYT.

2. CpaBHUTH PENSIMOHHBIE U JOKYMEHTHO-OPHUEHTHPOBAHHbBIEC 0a3bl JaHHBIX
(mampumep, PostgreSQL um MongoDB) mo mnapamerpam: wmacmraOupyemMocThb,
TMOKOCTh CTPYKTYPBI, TPaH3aKIIHH.

3. [MocTpouts npumep xpaneHus nHGopmaimu o moas3oBarensax B Bumae JSON-
JOKYMEHTA U MOSICHUTH, KaKue 3a7aun y1I00Hee pemaTh C MOMOIIBI0 HEPEISUOHHBIX
BJI.

4. Onucarp apxurektypy paborsl CYB/l: kakue moacucTeMmbl BXOIAT B €€
COCTaB M KaK OHU B3aWMOJECUCTBYIOT Ipu BblnonHeHnu 3anpoca SELECT.

Tema 3. BasucHnvle cpeocmeéa MaHunyiupo8auusi peasiyuOHHbIMU OAHHBIMU:
penayuonHas aneebpa u peisyuoHHoe UCUUCTIeHUe

IIK-2.

1. Vcnone3ys pensiuuOHHYIO anreOpy, BBIPa3UTh CIEAYIOIIUE JEUCTBUS:
BBIOOP CTYJEHTOB C OILIEHKOW > 4, 00bEeIWHUTH JBE TAOJIMIl OIEHOK, NepPeceueHue
MHOKECTB KypPCOB.

2. Ilpeo6pazoBats SQL-3anpoc SELECT name FROM Students WHERE
grade > 4 B BeIpaX€HUE PEIAIIMOHHON areOpHhI.

3. Pemmths 3amaudy: "IlosyuuTh CHHCOK KIMEHTOB, CIEJIaBLUIMX 3aKa3bl B
stHBape'"', UCTIOJIBb3YSI PESIIMOHHOE UCUUCIICHUE (OTPaHUIUTHCS (OopMyIToit).

4. CpaBHUTH BBIPA3UTEIBHOCTh PEISUUOHHOW anreOpsl M HCUUCICHUS,
npuBEAs M0 OAHOMY IPUMEPY 3aJ1a4H, pEIIaeMOU TOIBKO B OTHOM U3 (pOpMaIU3MOB.
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Tema 4. Inemenmul s3vika SQL

IIK-2.

1. Co3mare Tabmuiyy Employees ¢ momsmu id, name, department, salary.
JloGaBuTh 3 CTPOKM W HamWCaTh 3alpPOC, BHIBOISAIIMNA COTPYIHHKOB C 3apIIaTOM
BbIe 50000.

2. Hammcare SQL-3ampoc st mojacyera KOJHMYECTBA 3aKa30B  KaXIOTo
KiuMeHTa, crpynnuposaB mo client id. Mcnonb3oBarh arperatHyro (QyHKUUIO H
oneparop GROUP BY.

3. CMmozenupoBaTh CUTyallrI0, B KOTOpoW ucnonszyercs oneparop JOIN s
oobenunenus Tadaun Orders u Customers. [Tokazate npumep 3ampoca.

4. PeanuzoBath SQL-3anpoc, ynansronuii 3anucu u3 tadauisl Products, eciou
nieHa MeHsble 100. OOBACHUTD, TOYEeMY Ba)KHO HCIOIb30BaTh ycinoBusi B DELETE-
3ampocax.

Tema 5. Hopmanvuwle ghopmbl omuouteHutl

IIK-2.

1. Jns 3amannoit Tabmumbl Students(name, course, grade, department)
ONpEeNeNIuTh, B KaKUX CIIy4yasx OHa HapyllaeT IMEPBYI0 U BTOPYI0 HOpPMalibHBIE
dbopwmel. [IpuBecTn mpumepsl.

2. Boimonnute HOopManuzanuio Tabmuibl Orders(order id, customer name,
customer address, product name, quantity) 10 TpeTheli HOpMaIbHOU (HOPMBI.

3. CpaBHUTH JI€HOPMAJIM30BAaHHbIE M HOPMAJIM30BAHHBIE CTPYKTYpbl Ha
npumepe yueOHoi bJI. Ilpoananu3umpoBaTh IUIIOCBI U MHUHYCbl C TOYKH 3pPEHUS
CKOPOCTHU U U30BITOYHOCTH.

4. OOBSACHUTH, KaK HapylIeHHUE HOPMAIbHBIX (OPM MOXKET MPUBECTH K
AHOMAJIUSIM TIPU BCTaBKE, YAAJICHUU U OOHOBJICHUH JAaHHBIX. [IpUBEeCTH KOHKpETHBIE

PUMEPBHI.

Tema 6. Cemanmuueckue mooenu bJ[. ER — modenuposanue

IIK-2.

1. TMoctpoutrs ER-mmarpammy mms npeamMeTHOW o0macTh «YHUBEPCUTETY:
CYIIHOCTH — CTYJCHTBI, MPENOAABATENMN, KYpPChl, OLECHKH. YKa3aTb CBA3U U
KPaTHOCTH.

2. llpeoGpa3oBaTh mnocTpoeHHY0 ER-Mozaens B pPENSIMOHHYIO CXEMY.
OOBsACHUTH, KaK 00pPa0aTHIBAIOTCS CBSI3U OJJUH-KO-MHOTUM U MHOTHE-KO-MHOTHM.

3. Paccmotpers 3amauy wmopenupoBaHus bJl nnd  uMHTEpHET-MarasuHa.
OnpenenuTs CYIIHOCTH, aTpUOYThI, CBs3U. OOOCHOBATH HEOOXOJAMMOCThH KaXIO0i
CYIIHOCTH.

4. Ouenuth, Kak wucnoids3oBanue ER-Mozeneldi mnomMmoraer u30exaTh
JIOTUYECKUX OLIMOOK MpHu npoekTupoBanHuu b1,

Tema 7. Tpauzaxkyuu u yenocmuocms 6a3 OAHHbIX

IIK-2.

1. [IpuBectu nmpumMep GAHKOBCKOW omeparuu, 0QOPMICHHON KaK TpaH3aKITHs.
Ommucats, kak CYBJ] o6ecnieunBaet cpoiictea ACID.

2. CMopenupoBaTh CHUTyalldl0 C TOTEeped JaHHBIX H3-3a OTCYTCTBHS
ynpaBieHus TpanzakiusiMu. [lokazaTth, Kak HCIOJIb30BAHME TpPAaH3aKIUW peniaet
npooiemy.
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3. Hamucate SQL-xox ¢ wucnonb3zoBanuem omneparopoB BEGIN, COMMIT,
ROLLBACK s ynpaBieHus TpaH3aKIUSAMHE TP U3MEHEHUH HECKOJIBKUX TaOIHII.

4. TlpoaHanu3upoBaTh CUTYyaIlMIO, KOTJa JBa IOJH30BATEIS OJHOBPEMEHHO
U3MEHSIOT OJIHY U Ty ke 3anuch. OOBSICHUTh MEXaHU3MbI OJIOKMPOBOK U U3OJISAIUH.

Tema 8. Obvexkmuo-opuenmuposantuvle 6azvl 0anuslx. Texnonocuu 6a3 OaHHbIX
onss WWWw.

IK-2.

1. CpaBHHTH OOBCKTHO-OPUCHTHUPOBAHHBICE U pensiuoHHbie bJ[ 10
BO3MOYXHOCTSIM HACJIEJAOBaHUS, WHKANCYJSAIUA U PabOThl CO CJIOKHBIMU THITAMH
JTaHHBIX.

2. IlpuBectn mpumep npoektupoBanus bJl s BeO-npunoxenus (Hampumep,
61ior). OnpeenuTh CTPYKTYPY XpaHEHUs MOJIb30BATENEH, TOCTOB, KOMMEHTaPHEB.

3. UccnenoBats paboty ORM (Hanpumep, Entity Framework unu Hibernate):
KaK 0TOOpakatoTcsi 00bEKTHI Ha TaOIHIBI 1 Hao0opoT. [IpuBecTn mpumMep Koja.

4. PazpabortaTh cxemy B3aumojeucTBusi BeO-caiita ¢ bJl: mpeacraButh
ApPXUTEKTYPYy KIHUEHT-CEPBEPHOTO NPHIOKEHUS, yKa3aTh, TIJi€ BBIMOTHAIOTCS SQL-
3ampockl U Kak o0ecreunBaeTcst 0€30MacHOCTh JaHHBIX.

IxaJyia oneHNBaHUSA

[ITxana oneHMBaHUA Kputepuu orneHuBaHus
«OTINIHO 00YyUarOIIUICS SICHO U3JIOXKUJ YCIOBUE 3a1a4H, pellieHre 000CHOBA
«Xopomio» 00yyJaromuics sSCHO HW3JIOKWI YCIIOBHE 3aJladyd, HO B OOOCHOBaHUH
PCIICHUA UMCKOTCA COMHCHMUS
«Y IOBJIETBOPUTEIBLHO» OoOydJalomuics M3JI0XKHWI pelleHre 3aJadyd, HO OO0OCHOBal €ro

dhopMyITUpPOBKaMU OOBIIEHHOTO MBIIILJICHNUS;

«HeynoBneTBOpUTETHHO 00ydJarolMiCcsl HE YSCHWJ YCJIOBHE 3aJaud, pellleHHe He 000CHOBAJ
1160 He cpan paboTy Ha MPOBEPKY (B Cilyyae MPOBEACHUS PEIICHHS
3a7a4 B MUCbMEHHOH Gopme).

6.2.5. Tembl 1J1s1 pepepaToB

Tewma (pazaen) Bomnpocsl

Tewma 1. ba3bl naHHBIX U I1K-2

(ailnoBble CUCTEMBI. 1. ITonsTHe 6a3bl JAHHBIX U €€ POJib B MHOOPMAIIMOHHBIX CUCTEMAX.
ba3oBbie nonATH 2. CpaBHeHue (alIOBbIX CUCTEM U PENIALIMOHHBIX 0a3 TaHHBIX.
PENSILIMOHHON MOAENN 3. OcHOBHBIE NPUHIMIIEI PENSMUOHHOW MOJENU JaHHBIX: TaOJIMIIbI,
naHHbIX. [enocTtHOCTD CTPOKH, CTOJIOLBI.

PENALIMOHHBIX JTAHHBIX. 4. 11en0CTHOCTB JaHHBIX: BUJIBI U CIIOCOOBI 00ECIIeYeHUs LIETOCTHOCTH.

5. Ponp nepBUYHBIX M BHEIIHUX KJIHOYEH B PEJALIMOHHON MOJIEIIN.

6. HopManusanus 1aHHBIX: 3a4€M U KaK OHa IPUMEHSETCS.

7. IIpoGsieMbl, BOZHUKAIOIIKME MTPH padboTe ¢ (PailioBBIMU CUCTEMAMH.

8. BinsiHue LENOCTHOCTH JaHHBIX Ha KadyecTBO MHGpopMauuu B 0azax
JTAHHbIX.

9. IlpumeHeHue pesIuOHHON MOJIEIU B COBpeMeHHbIX b/I.

10. Ilepexon oT (alIOBBIX CHCTEM K PESIMOHHBIM 0a3aMm JTaHHBIX:
UCTOPUS M TEHJCHIIMH.

Tema 2. @ynkiuu CYB/I. | I1K-2
Opranuzanus 1. OcHoBHbIe (yHKIIUU crcTeM yrpaieHus 6azamu qaHHbX (CYB/).
HepensauoHHbix b1 2. Apxurektypa coBpeMeHHbIXx CYBJl: kimueHT-cepBepHask MOACIb M
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pacmpeeieHHbIE CUCTEMBI.
3. [IpeumymiecTBa U HETOCTATKH PEISIUOHHBIX U HEPENSALHUOHHBIX 0a3
JTAHHBIX.

4. Tumbel HepeNsIIMOHHBIX 0a3 JaHHBIX: JIOKyMEHTHBIE, TrpadoBble,
KOJIOHOYHBIE.

5. [IpuMeHenne HepesIMOHHBIX 0a3 naHHBIX B Big Data.

6. CpaBHutenbHbll a”Hanu3 nonyisapHeix CYBJl: MySQL, PostgreSQL,
MongoDB, Cassandra.

7. Ponnb CYBJ] B oOecrieueHry 0€3011aCHOCTH TaHHBIX.

8. OcHOBHbBIE TMOAXOAbI K OPraHM3allUMd JAHHBIX B HEPEISLUOHHBIX
CUCTEMaX.

9. IIpuMepsl UCIIOJIB30BAHUS HEPEJLMOHHBIX 0a3 JaHHBIX B PEabHbBIX
MIPHIOKCHUSX.

10. byaymee HepensaIuOHHbBIX 0a3 JaHHBIX: TCHASHIIMN 1 TPOTHO3BI.

Tema 3. bazucHbie
CpeacTBa
MAaHUITYJIUPOBAHUS

PEIAINOHHBIMUA TaHHBIMU

pesuoHHas anredpa u
PEISILUOHHOE HCUUCIICHUE

[1K-2

1. OcHoOBHBIE oOmnepanuu PESIIUOHHON anreOpsl: O0BbeAMHEHUE,
nepecevyeHune, pasHoCTh.

2. PensiMOHHOE UCYUCIIEHUE: TIOHSITUE U IPUMEHEHHE.

3. CpaBHeHUE PENSIUOHHON areOphl H PENSIIMOHHOTO HCUUCIICHHS.

4. TlpumeHeHue pesAIUOHHOMN alreOphl B ONTUMHU3AIMH 3a1TpocoB K b1,
5. [loHsITHE TPOEKIMH U CEJICKIINH B PENISIIMOHHON anredpe.

6. Ponp pensiiimonHoi anreOpsl B (hOpMaIbHBIX OCHOBAX PEIISIIIMOHHBIX
0a3 JaHHBIX.

7. CnoxHble 3ampochl B PEISIMOHHOM HCUHUCICHUHM: NPUMEPHl H
aJITOPUTMBL.

8. Mcrionp30BaHue PEISIITUOHHON anreOphl 71 aHAIM3a JaHHBIX.

9. TlpumeHeHue pENALMOHHOIO HCYUCICHUS B CHCTEMax MOJACPKKHU
MPUHSATHUS PEUICHUN.

10. AArOpuTMBI BHIIIOJTHEHUS OTICPALIMIA PEISIIMOHHON aIreOphl.

Tema 4. DneMeHTEI SI3BIKa
SQL

[1K-2

1. OcHoBbl s13bika SQL: cTpyKTYypa U CHHTaKCHUC 3aIIPOCOB.

2. Komanasl DDL, DML, DCL u ux npuMeHeHue.

3. UcnonwzoBanue JOIN B SQL: Tumbl u npumepsl.

4. I'pynmupoBka u arperatbie hyHKmna B SQL.

5. Iloxzanpocs! u ux npuMeHenue B SQL.

6. Ontumu3zanus SQL-3ampocoB: COBEThI U PEKOMEHIALINH.

7. Pabota ¢ umHmekcamu B SQL: yiydiieHHe HpPOU3BOIUTEIHLHOCTH
3aMpocCoB.

8. Ilpumenenue Ttpanzakuuid B SQL: ynpaBieHue 1€I10CTHOCTBIO
JTAHHBIX.

9. Ocobennoctu paboTHl C BpEMEHHBIMU JaHHBIMU B SQL.

10. Pacmmpenuss u HoBoBBeleHHs B SQL: HOBbIE BO3MOXKHOCTH U
(hyHKIMH.

Tema 5. HopmanbHbie
(hOopMBI OTHOIIIEHUI

[1K-2

1. [ToHsITHE HOPMATBHBIX POPM: 3a4eM U KaK OHU IPUMEHSFOTCS.

2. IlepBas HopManbsHas popma (1HD): onpenenenre u mpumMepsl.

3. Bropas HopmanbsHas ¢popma (2HD): onpenenenne u mpuMepsl.

4. Tpetbs HopMasibHas popma (3HD): onpeaeenne u npuMepsl.

5. boiic-Konn nopmanwshast ¢opma (BCNF): 3auem HykHa U Kak
MIPUMEHSETCS.

6. Hopmanuzanus u 1eHopMaiu3aiys: Korjia 1 nouemy.

7. Ilpumepbl omUOOK MNPOEKTUPOBAHUS, CBA3aHHBIE C HapyLICHHEM
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HOpPMAaJIbHBIX (popM.

8. BrniussHre HOpManu3anuu Ha MIPOU3BOAUTEIFHOCTD 0a3bl JaHHBIX.
9. ABTOMAaTU3UPOBaHHBIE UHCTPYMEHTHI JIJIs1 HOPMAJIU3ALMK JIaHHBIX.
10. IIlppMeHEeHHEe HOPMATBHBIX (POPM B TPOCKTHPOBAHUH 0a3 TAHHBIX.

Tema 6. CeMmaHTHYECKHE
moaenu BJI. ER —
MOJICTTUPOBAHUE

[1K-2

1. [ToHsaTHE cCEMaHTHUECKUX MOJENIEH 0a3 TaHHBIX U UX BAYKHOCTb.

2. OcuoBel ER-MoempoBaHusi: CylHOCTH, aTPUOYTHI U CBSI3H.

3. Ilpumepnl ER-quarpamm: co3ganve U aHaIus.

4. IlpeumymectBa u  Hemoctatku  ER-monmenupoBanHust B
npoektupoBanuu b1,

5. Ilepexon ot ER-monenu k pessiiuOHHON MOJENIN JaHHBIX.

6. MUcnonp3oBanne ER-MozenupoBaHuss B cCHUCTeMax YIIPaBICHUS
MIPOCKTaMHU.

7. Illpumenenne UML-nuarpaMm 111 CEMaHTUYECKOTO MOJIETUPOBAHMS.
8. MuctpymenTsl juist aBTomatu3auuu ER-monenmposanus.

9. HccrmenoBaHue CEeMaHTHUYECKHUX MOJENEH B KOHTEKCTE OOIBIINX
JTAHHBIX.

10. bBynaymiee ceMaHTUYECKOTO MOJECIUPOBAHMS: TEHICHIMU U
WHHOBAIIMH.

Tema 7. Tpanzakuuu u
LIEJIOCTHOCTH 0a3 JJAHHBIX

[IK-2

1. Ilonstue Tpansakuuu: coiicrea ACID.

2. Yupasnenue Tpan3akuusimu B CYB/l: MeTobl 1 aIrOpUTMBI.

3. [TpoGyieMbl KOHKYPEHTHOTO JOCTYTIA U UX PEIICHUE.

4. IlpumeHeHue >KypHATUPOBaHUS sl OOECHEUEHHUs IeIOCTHOCTH
JTAHHBIX.

5. BiusiHue TpaH3akuuii Ha MPOU3BOUTEIHFHOCTD 0a3bl JJAHHBIX.

6. Ilpumepsl curyauuid, KOrja HapylIEHHE IIEJIOCTHOCTH JIaHHBIX
MPUBOAMT K OITHOKAM.

7. Uctionb30BaHue OJIOKUPOBOK IS YIIPABICHUS TPAH3AKIHSIMU.

8. TpaH3aKIMKU B pacHpeIeI€HHbIX CUCTEMAaX: BbI30BHI U PEILICHHUS.

9. Poisib TpaH3aKLui B CUCTEMAaX MOJAEPKKU IPUHATUS PELLIEHUI.

10. byaymee TpaH3akiuii B KOHTEKCTE 00JIAYHBIX BEIYUCICHUMN.

Tema 8. OOBEKTHO-
OPUEHTUPOBAHHBIE 0a3bI
IaHHbIX. TexHonoruu 0a3
NaHHBIX 111 WWW.

I1K-2

1. TTonsiTie 0OBEKTHO-OPHUEHTUPOBAHHBIX 0a3 JAHHBIX: MPEUMYIIECCTBA
Y HEJIOCTATKH.

2. CpaBHEeHHE OOBEKTHO-OPHCHTUPOBAHHBIX U PEIIIUOHHBIX 0a3
JTAHHBIX.

3. [IpumeHeHne 00BEKTHO-OPHEHTHPOBAHHBIX 0a3 NaHHBIX B PEAbHBIX
MPOEKTaXx.

4. Texnomoruu 0a3 JaHHBIX Ui BEO-TIPHJIOKCHHIA: TOIXOABI U
WHCTPYMEHTHI.

5. Ucnonw3zoBanne RESTful API nnst paboTel ¢ 6a3amu 1aHHBIX B BeOE.
6. IIpumenenne NoSQL 06a3 gaHHBIX B COBPEMEHHBIX BeO-
MIPUIIOKCHUSX.

7. OOBEKTHO-OPHCHTUPOBAHHBIE TPUHIUIBI TPOCKTUPOBaHUs 0a3
TaHHBIX.

8. MUcmonb3oBanne ORM (Object-Relational Mapping) B BeO-
paspaboTke.

9. [IpuMepsl UCTIONIB30BaHUS 00BEKTHO-OPHEHTUPOBAHHBIX 0a3 JaHHBIX
B UH/TyCTPHH.

10. Bynymiee 00beKTHO-OPUEHTHUPOBAHHBIX 0a3 JAHHBIX: TEHACHIIUUA U
WHHOBAITUH.
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IxaJia oneHUBaHUA

[llxana oreHUBaHUS Kputepuu orneHuBaHust

«OTIHYHOY OOyuaromuiicsi TJIYOOKO U COJEP)KATEIBbHO PACKpPhIBAET TEMY
CaMOCTOATENIbHOW paboThl, HE nomycTHB OMMOOK. OTBET HOCUT
pa3BEPHYTHIN M MCUYSPIIBIBAIOIIUN XapaKTep.

«Xoporo» OOyvarommiics B TEJIOM pPAaCKpbIBa€T TEMY CaMOCTOSITEILHOM
paboThl, OAHAKO OTBET XOTS OBl HAa OAMH M3 HUX HE HOCUT
Pa3BEPHYTOTO M MCUEPIIBIBAIOIIETO XapaKTepa.

«Y IOBIIETBOPUTEIILHO OOyuaronuiics B 11JIOM PACKPBIBAET TEMY CaMOCTOSTENbHOM paboThI
M JIONyCKaeT psA HETOYHOCTeH, (parMeHTapHO pPAaCKpBIBAET
COIEpKAHUE TEOPETUYECKUX BOIPOCOB MM HUX PACKPBIBAECT
COJIEPIKATENBHO, HO JOIYCKask 3HAYMTEIbHBIC HETOYHOCTH.

«HeynosnerBoputenbHo» | OOydaromuiicss He BIaJeeT BBHIOPAHHOW TEMOW CaMOCTOSTEIbHON
paboThI

6.2.6. UnguBuayabHbIE 3aJaHNUS JJI51 KYPCOBOM padoThl (IPOEKTA)

OOyuaromuMest TTPEIOCTaBISACTCA TPABO BBIOOpPA TEMBI KypCOBOW padOTHI B
COOTBETCTBHUH C pa3pabOTaHHBIM MEPEYHEM, WM O0YUAIONMUNCS MOXKET TIPEITIOKUTD
CBOIO TEMY C 0OOCHOBAHHMEM €€ aKTyaJIbHOCTH U II€JIECOO0Pa3HOCTH UCCIIECIOBAHMS.
Bo Bcex caydasx tema KypcoBOW paOOThl JOMAKHA OBITH COIJIacOBaHA C HAYYHBIM
PYKOBOAUTEIIEM.

Metoauyeckue yka3zaHusi K KypcoBOi paboTe mo AucHUIUIMHE «ba3bl JTaHHBIX)»
K paboueil mporpaMmMme JTUCHUILUIMHBI PUIAratoTCs.

TemaTnka KypcoBbIX padoT
baza maHHBIX U1 aBTOCAJIOHA.
baza nmaHHBIX JUISI TOCTHHMIIEI.
baza manHbIX 17151 pecTopaHa.
baza nannbpIx s kade.
baza maHHBIX 115 cajloHA KPacoOThI.
ba3a maHHBIX 111 BETEpPUHAPHOMN KIIMHUKU.
baza naHHBIX U1 areHTCTBA HEABUKHUMOCTH.
baza maHHBIX TS TOTMCTUYECKOM KOMITAaHHH.
9. ba3za gaHHBIX 1J19 KypbepCKOU CITykKOBbl.
10.  baza gaHHBIX AJis CITYKOBI TOCTABKHU €]IbI.
11. baza maHHBIX IJIS alITEKH.
12. Bbaza gaHHBIX 11 MEAUIIUHCKOTO LIEHTPA.
13. basza ga"HBIX JJISI CTOMATOJIOTMYSCKON KIIMHUKH.
14. bBaza maHHBIX IJI1 XUMYUCTKHU.
15. baza naHHBIX IS aTelbe.
16. baza maHHBIX JUIsI MACTEPCKOM 10 PEMOHTY O0YyBH.
17. baza qaHHBIX 1JI THIIOTpaduH.
18. basza ga"HbBIX IS U31aTEIbCTBA.
19. baza gaHHBIX )11 KHIDKHOT'O Mara3mHa.
20. ba3a maHHBIX U1 MarasuHa dJEKTPOHUKHU.
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

baza gaHHBIX 115 IOBEJIMPHOTO Mara3uHa.

baza gaHHBIX 115 IBETOYHOTO Mara3uHa.

baza manHbIX 1715 300Mara3uHa.

baza maHHBIX 1151 CTPOMTENIBHOTO Mara3uHa.

baza mannabIx 1718 MeOeIpHOTO Mara3uHa.

baza nannbix aiist aBro3zanpaBounoi ctaniuu (A3C).
baza maHHBIX 1)1 aBTOMOMKH.

basa maHHBIX 115 ITMHOMOHTAXA.

baza nannbIx maiist craniuu Texuuueckoro oocnyxuBanus (CTO).

baza nanHbIX 115 KapiepuHra.

ba3a maHHbIX AJ1s1 aBTOMAapKa MPEANPUSTHSL.
baza maHHBIX 171 IUCTIETYEPCKOM CITYKOBI TAKCH.
ba3a naHHbIX 1J1s1 TApKOBKH.

baza ma"HbIX 1719 CKOpOW TOMOIIIH.

baza manubIx 1151 poaioma.

baza maHHBIX U1 YaCTHOM KIIMHHUKH.

ba3a maHHBIX 11 peaOUIUTAIIMOHHOTO IICHTpA.
ba3a Ja"HbBIX 71 CTOMATOJIOTHYECKOI0 KaOMHETA.
baza nanHBIX 119 ONTHKH.

ba3a maHHBIX 1JIs1 BETEPUHAPHOM AIlTEKH.

baza nanHBIX 115 IpUIOTA 7151 ) KUBOTHBIX.

baza naHHBIX 1J1s1 TPYMUHI-CaJIOHA.

baza nanHbIX 171 PUTHEC-LIEHTpA.

baza naHHBIX 1719 CIIOPTUBHOTO KITyOa.

Baza manueIx mig Oacceiina.

baza maHHbIX 1J1s1 TPEHAKEPHOTO 3aa.

baza maHHBIX U1 TAHIEBAIBHOU CTYIUH.

baza maHHbIX 1715 Mora-1eHTpa.

baza manHbIX 1711 G0KCEPCKOTO KiTyoa.

ba3a paHHBIX U1 I€TCKOIO caja.

baza naHHBIX 111 TEXHUKyMA.

baza maHHBIX 11 KOJIIE KA.

baza naHHBIX [J1s1 KypCOB MOBBIIICHUS KBATU(DUKALIUH.
baza maHHBIX IS aBTOIIKOJIBI.

baza maHHBIX 11 SA3BIKOBOM IIKOJIBI.

ba3a maHHbIX [J1s1 Xy10’)KECTBEHHOM IIKOJIBI.
ba3a maHHBIX )11 My3bIKQIbHOM IIKOJIBI.

ba3a maHHBIX JJIs1 IIKOJIBI UCKYCCTB.

baza naHHBIX 11 pOOOTOTEXHUUYECKOTO KPYXKKa.
baza maHHBIX 11 HOTapUAIBHOW KOHTOPBI.

baza maHHbIX 171 FOPUANYECKOU KOHCYJIbTAIMH.
ba3a maHHBIX 111 QIBOKATCKOTO OIOPO.

baza maHHBIX 1151 KOJJIEKTOPCKOTO areHTCTBA.
ba3za gaHHbBIX 1711 OIOPO KPEIUTHBIX UCTOPHIA.
baza nannbix g1t tomOapya.
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66. basza gaHHBIX 1J11 MUKPOKPEAUTHON OpraHU3alnH.
67. baza qanHBIX JJISI HHBECTUIIMOHHON KOMITAHUH.
68. baza maHHBIX U1sI OPOKEPCKO KOHTOPHI.

69. baza gaHHBIX JIJIs IEHCHOHHOTO (OH/A.

70.  basa maHHBIX 1715 POHA COLUATBHOTO CTPAXOBAHMS.
71. ba3a gaHHBIX IS HEHTPA COUUAIBHOM 3aIUTHI.
72. baza ga"HbBIX JJIsI BOGHKOMATA.

73.  basa gaHHBIX ISl TACIOPTHOTO CTOJA.

74. baza gJaHHBIX IJI1 MUTPALIMOHHON CITYKOBI.

75. baza maHHBIX JJIsl PETUCTPALMOHHON MaJaThl.

76. baza qaHHBIX IJI1 apXUTEKTYPHOTO OKOPO.

77. baza maHHBIX JJISl TA3AUH-CTYIUU.

78. baza gaHHBIX JJIs1 pEKJIaMHOT'O areHTCTRBA.

79. baza gqaHHBIX IJIS event-areHTCTBA.

80. baza maHHBIX JJIs1 KOHIIEPTHOIO 3aja.

Ixajga oneHNBaHUA

IIIxana oneHUBaHAS

Kpurepnn orieHuBaHMS

«OTIIHYHOY

CTaBHTCS 3a KYpCOBYIO paboTy, KOTOpasi XapaKTepru3yeTcst
WCIIOJIB30BaHUEM OOJIBILIOTO KOJMYECTBAa HOBEHILINX JIUTEPATYPHBIX
HCTOYHHUKOB, ITTyOOKHUM aHAJIN30M IIPUBJIEYEHHOTO MaTepuana,
TBOPYECKUM IOAXOIOM K €T0 N3JI0KEHHIO, 3HAHNEM 3aKOHOMEPHOCTE!
(YHKIMOHUPOBAHUS COBPEMEHHBIX HH()OPMAIIMOHHBIX CUCTEM, OCHOBHBIX
MOHATHH, KaTerOpUil © UHCTPYMEHTOB B 00JIaCTH MH(POPMATHKU U
BBIYUCIIMTEIBHON TEXHUKH, OCHOBHBIX OCOOEHHOCTEN BEIYIIMX IIKOJ U
HanpasieHuid B cepe IT; ymeHreM aHanu3upoBaTh U HHTEPIIPETHPOBATH
JaHHbIE OTEUYECTBEHHON 1 3apyOeXHOM CTaTUCTHKH 00 MH(OPMALIMOHHBIX
Ipoleccax U SBJICHUSX, BBIABIATH TEHACHIMH, IPOTHO3UPOBATh
BO3MOKHOCTb UX Pa3BUTHS B OyIyIIeM, BBISBIISATH IPOOIEMBI
TEXHUYECKOTO U AITOPUTMHUYECKOTO XapaKTepa MPH aHaJIN3e KOHKPETHBIX
CUTYyaluH, peJiaraTh CiocoObl UX PEIICHHs, OLIEHUBATh PUCKH U
BO3MOJKHBIE TEXHUYECKHE MOCIEACTBUS TeX I UHBIX SABICHUH,
MPOUCXOASIINX B chepe MHPOPMATHKH U BEIYUCIUTEILHON TEXHUKH.
Pabota no HUP noiy4aer HauBBICIIYIO OLIEHKY B CJIydae OJHOBPEMEHHOTO
BBINOJIHEHHUS CJICAYIOIIUX YCIOBHM:

a) 00BEKT UCCIIEAOBAaHUS OMUCAH C IPEEIbHO ITHPOKUM
MPUBJICYEHNEM UCTOYHUKOB (KaK BHYTPEHHHX, TaK ¥ BHEIIHUX), HA HETO
COCTaBJIEHO COOTBETCTBYIOLIEE JOChE, B KOTOPOE CKOIMPOBAHBI BCE
WCIIOJIb30BaHHBIE MATEPHAIIBL;

0) caMOCTOSATENBEHO U KOPPEKTHO (T.€. B COOTBETCTBUH C
peanbHBIMU (haKTaMu) CAeIaHbl BEIBOABI U3 aHAJIM3a JOCKE;

B) BBISIBJICHA B3aMMOCBSI3b ITOJTyYE€HHBIX PE3YIbTaTOB C
001IeTeOpeTHUECKUMHU TTPOOIIeMaMt Kypca MUKPOIKOHOMHUKH.

Brinecennbie B Ilpunoxkenne wmarepuansl MOTYT TOBBICHTH
OOIIYIO OIIEHKY 32 KYPCOBYIO padoTy.

«X0opo11I0»

CTaBUTCS 3a KypCOBYIO pPabOTy, HalMCaHHYI0 Ha JIOCTaTOYHO BBICOKOM
TEOPETHYECKOM YPOBHE, B IIOJHOM MEpEe PAaCKPBIBAIOILYIO COIEPKAHME
TEMBbl KypCOBOH pabOTHI, C MPUBEICHHBIM (DAKTHUECKUM MaTepHaIoM, 110
KOTOpOMY CZieJlaHbl IPaBWJIBHBIE BBIBOJbl M OOOOILICHMS, NPOU3BEACHA
YBSI3Ka TEOPUU C NPAKTUKOW COBPEMEHHON ACHCTBUTEILHOCTH, IPABUIILHO
0ohOpMJIICHHYIO paboTy.
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«Y NOBIETBOPUTEITHLHOY CTaBHTCS 32 KYPCOBYIO pa0OTy, B KOTOPOW HEIOCTATOUHO MOJTHO OCBEIEHBI

Y3JIOBBIC BOIIPOCHI TCMBI, pa60Ta HamucaHa Ha 0a3e O4YeHb HEOOIBIIOro
KOJIMYECTBA HCTOYHHUKOB, 0o Ha Oaze YCTAapCBIINX UCTOYHUKOB.

«HeynoBieTBOpHUTEIHHO CTaBHTCS 32 KypCOBYIO Pa0OTy, MEPEMUCaHHYIO C OJTHOTO MM HECKOIBKHX

uctoyHukoB. Pabora B pamkax HUP onieHuBaeTcst HEYIOBICTBOPUTEIBHO B
ciayJae HapyIIeHHs TpeOOBaHMH 3a aHMsI.

6.3.

O EHOYHBIE CPEICTBA HNPOMEXYTOYHOI'O

KOHTPOJIA
Bonpocsl! 1151 TOArOTOBKY K NMPOMEKYTOYHOM aTTECTALMH 110 HTOraM OCBOEHUS

AUCHUILINHBI Ba3bl JaHHBIX:

ITK-2.

PN WD =

o

PazButHe TexHOMOTHIT 00PAOOTKU JTAHHBIX.

Oynkuuu CYB/I.

TpexypoBHeBas apxuTektypa cxem 6a3 manubix B CYB/I.

Tunosast opranuzanusi coBpeMernHoit CYB/I.

TexXHOJIOTHsT KITMEeHT-CEePBEP.

Knaccudukanus Mmoaeneil 1aHHBIX.

Uepapxuueckast MoJielb IaHHBIX.

CereBas Mojiesib JaHHBIX B B/I.

[TocTpenmauuonnas Mojnens gaHHbix B bJl. MHoromepHas wmopenb

JTaHHBIX B BJI.

10.
11.

CocTrapisonue pessiiuOHHON MOAEIU JaHHbIX. CTPYKTypHasl 4acTh.
enmoctHass yacTh pensuroHHoW wmojaenu AaHHbIX (NULL-3HaueHwusI.

[TorenuuanbHbie KItO4YU. [{€10CTHOCTD CYLIHOCTEH).

12.

IlenocTHast 4yacTh pENANMOHHON Mojenu AaHHbIX (BHemHue KIoYH.

Tunbl cBsazei. Llen10CTHOCTD BHEIIHUX KITIHOYEH ).

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Pensimonnas anredpa. TeopeTuKo-MHOKECTBEHHBIE OTIEPATOPHI.
Pensimonnas anredpa. CnenuanbHble pelsiiMOHHbBIE OTIEPATOPHI.
Oransl npoektupoBanus bJl. CucremMHblil aHanu3 NpeaMeTHON 001acTH
Nudonornyeckoe npoektupoBaHue. MeTos CylHOCTb-CBSI3b.
Jlornueckoe npoexktupoBanue penssunonHoit bJ[. Monens IDEF1X.
N30bITOuHOE NyOnMpoBaHrEe JaHHBIX U aHOMAJIUH.

[IpoexktupoBanue bJ1. Buasl 3aBucumMocTeit MexX 1y aTpruOyTaMH.
Merton HopMmanbHBIX popM. [lepBast u BTopast HopMaabHbIe (HOPMBI.
Merton HopMmanbHBIX popM. TpeTbs HopMmanbHas ¢popma 1 BKHO.
CASE-cpenctBa (cpenctBa aBTOMAaTU3aI[MU TPOSKTUPOBAHMUS ).
Ousznueckad moaenb b/[. Mexanusmsbl nocryna k b1

Crpannunas opranu3anus 1aHHbix B CYB/I.

QaiinioBass ctpykrypa bJl. Xsmmposanue. HMHnexcupoBanue. Buabl

WHJIEKCHBIX (paiiioB.

26.

Server.

27.

A3pik SQL. Tunsr nanaeix B SQL. OcHoBHBIE 00BekTHI B/l B MS SQL

A3k SQL. Onepartopst DDL.
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28. Hunexcuposanue. Tumnbl nuaekcoB B MS SQL Server.

29.  A3eixk SQL. Onepatopst DML.

30. 3wk SQL. Onepatop SELECT. Ilpennoxenuss FROM, WHERE.

31.  A3weik SQL. Onepatop SELECT. IIpennoxenuss GROUP BY, HAVING.

32. 3wk SQL. Onepatop SELECT. IIpennoxenne ORDER BY.

33.  A3pik SQL. BiokeHHbIe TOA3AIIPOCHL.

34. 3wk SQL. Coenunenue TaOuil.

35. Aseix SQL.IIpeacraBnenus.

36.  S3pik SQL. Xpanumele npoueaypsl U QyHKIUH.

37. Kunaccudukanus cucTteM yrpaBieHuss 0Oazamu  gaHHbIX.  O030p
coBpemeHHbIX CYB/I.

38. CVYBJ| Access: cTpaHMIlbl JIOCTyla K JIaHHBIM, MaKpOChI, paboTa c
BHEUTHUMU JaHHBIMH, 3aIlIUTA U OPTraHU3aIMsl MHOTOIIOJIb30BAaTEIbCKON paOOTHI.

39.  Microsoft SQL Server: ycTaHOBKa, COCTaB W aJIMHHHCTPUPOBAHUE.
Tunet nanneix U Gyakmnun Microsoft SQL Server.

40. Pacnpenenéunpie 0a3bl JTaHHBIX: OCHOBHBIC TIOHSTHS, CIOCOOBI
CO3JaHMsl.

41. XpaHumas TpUITEpHAs JIOTUKA: TPUITEPHI, UX TUIIBI 1 HA3HAYCHUE

42. Tpanzakuuu B CYB/I: nonsitue, croiictBa (ACID)

43.  Vnpasnenue tpanzakuusmu: COMMIT, ROLLBACK, SAVEPOINT

44,  WMBonsauus tpanzakuui. [Ipobiemsl mapamienbHOro aoctymna: "rpsizHoe”
YTEHHE, HETIOBTOPSIOIIEECS YTeHUE, (PaHTOMBI

45. VYpouu wuzomsauuu Ttpanzakiuii B SQL (READ UNCOMMITTED,
READ COMMITTED wu ap.)

46. Mexanuszmsbl 6J10kupoBOK B CYB/]

47.  Kypuanuzanus u BocctaHoBieHue nocie cooeB B CYB/]

48.  PesepBHOE KOMUPOBAHHUE M BOCCTAHOBIIEHUE 0a3 JaHHBIX

49.  besomacHocth b/I: ayrenTrdUKanMs U aBTOPU3AILNS TOJIb30BaTEICH

50. Vmnpasnenue npaBamu goctyna B SQL: GRANT, REVOKE

51. MOHUTOPUHT U ayJUT U3MEHEHU B 0a3€ JaHHBIX

52.  MHuarerpamnus CYB/] ¢ BHEITHUMH HCTOYHUKAMU JTAHHBIX

53. XML u JSON B 6a3ax gaHHBIX: XpaHEHHE, 3aMIPOCHI, 00pabOoTKa

54.  ba3bl naHHBIX 15 BEO-NPUIIOKEHUI: B3auMoeiicTBue yepes ORM

55.  Ilonstue NoSQL. Otnnuns ot penssuroHHbIX CYB/]

56.  JlokymeHTO-OpHeHTHpOBaHHbIe 0a3bl JaHHBIX (MongoDB)

57. Kononko-opueHTtHpoBaHHbIe 0a3bl 1aHHBIX (Cassandra, ClickHouse)

58.  Kumrou-3nauenue xpanwimina (Redis, Memcached)

59. TI'padossie 6a3nl naHHBIX (Neodj u ap.)

60. Ocobennoctu macmrabupoBanus b/I: BepTuKaabHOE ¥ TOPU3OHTAIILHOE

61. HMuaekcanus u ontumuzaius SQL-3amnpocos

62. Hcmonb3oBaHMe MJIAHOB BHITIOJHEHHUS 3apocoB (execution plans)

63. Hopwmanuzanus u JleHopManu3auus: HeJIH U TOCISACTBUS

64. IIpoOseMbl KOHCUCTEHTHOCTH JAHHBIX U CIOCOOBI UX YCTPAHEHUS

65. MexanusMmsbl peruukanuu JaHHbiX B CYB/]

66. KemmpoBanue B 0a3ax JaHHBIX: IPUHIUIIBI U UHCTPYMEHTBI
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67. Obecneuenue otkazoycroiunBoctd CYB/]

68. Xpanunumia maHHbIX W BUTpUHBI AaHHbIX (Data Warehouses, Data
Marts)

69. ETL-nporecchr: n3BneueHue, Tpanchopmarius, 3arpy3ka JaHHBIX

70.  OLTP u OLAP-cuctemsbl: OTIWYUS U IPUMEPDI

71.  HUcnonwszoBanue anamutuyeckux ¢ynkuuii SQL (OVER, PARTITION
BY, ROW _NUMBER)

72.  BpemeHHBbIC TaOIUIIBI U TAOIUIBI IEpEeMEHHBIX B SQL

73. Pa3zpabotka REST API qis paboThl ¢ 6a3aMu TaHHBIX

74.  TectupoBanue u otnaaka SQL-3anpocoB

75. Tpenasl B obmactu 06a3 manHbIX: in-memory CYBJI, ob6maunbie B/,
NewSQL

6.4. MeToanueckue MaTepuaJibl, onpe/esironiue Npoueaypbl OeHuBAHUSA
3HAHHMI, YMEHUH, HABBIKOB M (UJIM) ONbITA JAeSTEJIbHOCTH, XapPaKTEePHU3YyHIIUX
JTanbl ((POPMUPOBAHUSA KOMIIETEHIIM A

OCHOBHOI 1I€JIBI0  TIPOBENCHUSI TMPOMEKYTOUYHOM AaTTECTAMHU  SIBISIETCS
OTpeJelieHNe CTEMEeHU JIOCTHKEHUS IIeJied 1o y4eOHOM IUCHUIUIMHE W ee
pazaenaMm. OCylIEeCTBISIETCS 3TO MPOBEPKOW M OLIEHKOM YpPOBHSI TEOPETUUYECKOU
3HAHWM, TOJYYCHHBIX OOYyYalOIMUMHUCS, YMEHHS TPUMEHSATh WX B PEHICHUU
NPAKTUYECKUX 3a7a4, CTENEHW OBJIAJICHUS OOYyYalomUMUCA TPaKTUYECKUMHU
HABBIKAMH W YMEHUSMH B 00beMe TpeOOoBaHMiA paboueli TporpaMMBbl 1O JUCITUTUINHE,
a TAaKXK€ UX YMEHHE CaMOCTOSITEIbHO pab0OTaTh ¢ y4€OHOM IUTEpaTypoil.

OpraHuzanusi MPOBEACHUS MPOMEKYTOUYHON aTTECTAIlMU perjaMEeHTHpOBaHa
«lTonoxenuem 00 opraHuzalu o00OpPa30BATEIBHOrO Mpolecca B ¢eaepaibHOM
roCyJIapCTBEHHOM aBTOHOMHOM 0OOpa3oBaTeIbHOM YupexaeHUU «MOCKOBCKUMN
MOJINTEXHUYCCKUN YHUBEPCUTET

6.4.1. Iloka3zareiu OLleHHUBAHMSI KOMIIETEHIUII HA PAa3JIMYHBIX ITaNmax MX
¢GopMupoBaHusi, JOCTHKEHHE OOYYAIIMUMHCHA IUIAHUPYEMbBIX Pe3yJbTAaTOB
00y4eHMS MO TUCHUILTUHE

Kon u nHaumenoBanue komnerenuun I1K-2 Pazpa6orka nundopmanuonnoro odecneuennst
ACYIID
Kpurepun onenuBanus
Jran purep 1
(ypoBeHn
HEY/I0BJICTBOPHUTE/Ib | YAOBJICTBOPUTEIbH
1,) Xopo1iuo OTJIHYHO
HO 0
3HaTh OOyuatontmiics OObyyaromuiicst OO6yuaromumiics OO6yuaromuiicst
JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
IIOJIHOE OTCYTCTBHE HEIOJIHOE YaCTUYHOE IIOJIHOE
WIM HEJOCTaTOYHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
COOTBETCTBHUE CIIEYIOINX 3HAHUU: | CJIEITYIOIIUX CIIEIYIOIINX

42




CHEAYIOLIMX 3HAHUM: - cpencTaa ¥ | 3HAaHUU: 3HAHWI:
- CPeICTBa M CIOCOOBI | CITOCOOBI - cpeactBa W |-  CpeacTBa M
MOJTyYeHHUs, XpaHEHHs | TIOTy4YeHus, CrocoObl CHIOCOOBI
" nepepabOoTKU | XpaHESHUs U | TIOJTy4eHus, MOy YCHHUS,
uH(pOpMaIIMU, OCHOBHI | IepepaboTKu XpaHeHus U | XpaHEHHS u
CHCTEMHOT'0 T0AX0Ja | HH)OpMAIHH, nepepadoTKu nepepaboTKu
M MaTeMaTH4eCKHe | OCHOBBI CHCTEMHOTrO | HHQOpMAIIHH, uH(popManu,
METOIBI B | OaX0/1a U | OCHOBBI OCHOBBI
dbopmanuzanuu MaTeMaTH4eCKHe CUCTEMHOTO CUCTEMHOTO
pereHus METOIBI B | OJIX0/a U | moaxona u
NPUKIAIHBIX  3a/4ad4, | popManu3aiuu MaTeMaTHYeCKue | MaTeMaTHU4ecKue
OCHOBBI PEJISIIIMOHHON | peIIeHHS METOBI B | METOJIBI B
anreOpbl, NPUHIUIBI | IPUKIAAHBIX 3a1a4, | popmanuzanuu dbopmanuzanuu
OpTaHu3aIIH OCHOBBI pemeHus pelIeHus
(apxuTexTypy) PENSIIMOHHOM MPUKIIATHBIX MIPUKIIATHBIX
coBpeMeHHBIX CYB][ | anreOpsl, NIpUHIUIIGL | 33714, OCHOBHI | 3aJa4, OCHOBBI
OpraHu3aIu PENALMOHHON PENSILIMOHHOM
(apxuTexTypy) anreOpsl, anreOpsl,
COBpPEMEHHBIX MIPUHIIUTIBI TIPUHIIMUIIBI
CYB/ OpraHu3aluu OpraHu3alu
(apxuTeKTYpY) (apxuTeKTypYy)
COBPEMEHHBIX COBPEMEHHBIX
CYB/J CYB[J
yMeThb OOyuatontmiics He | OOyuarommiics OObyuaronuiics OOyuatontmiics
yMeeT WIH B | IEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
HE/I0CTaTOYHOU HETIOJTHOE YaCTUYHOE MIOJTHOE
CTETeHU yMEEeT | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBUE
BBITIOJTHSATH: - | caemyromux CJICTYIOIITNX CJICYIOLIIX
OCYIIECTBIISITH COOp U | YMEHHUII: YMEHHUU: yMEHUMI
aHaIn3 UCXOJIHBIX | - OCYILECTBIISITh | - OCYIIECTBIISATH MIPOU3BOJIUTH:
JaHHBIX 17 pacueTta | cOop W aHanu3 | cOOp W aHANIU3 - OCYILECTBIISTh
M TIPOCKTHPOBAHUS | HICXOMHBIX  JAHHBIX | HCXOJHBIX cOop u aHanm3
CUCTEM U CpEACTB | I pacyera | | JaHHBIX JJIs HCXOJHBIX JTaHHBIX
aBTOMaTH3aIUU U | IPOCKTUPOBAHUS pacuera u VISl pacdera u
yIpaBleHus, CUCTEeM M CPEICTB | IPOSKTUPOBAHUS | MPOEKTUPOBAHUS
co3/laBaTh  CJOXKHBIC | aBTOMATU3AllMM M | CUCTEM U CPEJICTB | CHCTEM U CPEICTB
3anpochl U | yrpaBJeHuUs, aBTOMATHU3AIlMKM U | aBTOMATHU3AINH U
IPOTPaMMBbI CO3/1aBaTh CIIOKHBIC | YIIPaBIICHUS, yIpaBJIeHUS,
(CKpHUIITHI) JUTSL | 3aIPOCHI U | CO3/1aBaTh CO3/1aBaTh
peanu3am IPOTPaMMBbI CJIO’KHBIE CJIO’KHBIE 3aIIPOCHI
MHOTOOIIEPATOPHBIX (cKpHUIITHI) JUI | 3alpOCHI U Y IPOrPaMMBI
3ampocoB U | peanusanuu IIPOrpaMMBbI (cxpumnThI) ISt
00paboTKn MHOTOOTIEPATOPHBIX | (CKPUIITHI) IS peanu3anuu
PENSAIIUOHHBIX 0a3 | 3ampocoB U | peann3anuu MHOTOOTIEPATOPHEI
TAHHBIX o0paboTku MHOTOOIIEPATOPH | X 3alpPOCOB U
PENSAIUOHHBIX  0a3 | BIX 3aIIPOCOB U 00paboTKH
JTAHHBIX 00paboTKn PESAIMOHHBIX 0a3

PEISIIIMOHHBIX 623
JTAHHBIX

JTAaHHBIX
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BJIAJeTh

OOyuarommuiics He
BJIAJIEET WK B
HEJIO0CTaTOYHOU
CTEIIEHH BJIAJICET:
HaBBIKAMM CO3IaHUS
TaOJINIL, HAITUCAHUSA
3ampoCOB, TPUTTEPOB
LIEJIOCTHOCTH U
XPaHUMBIX TPOLEAYP
Ha si3pike SQL,
MeToaaMu paboThI ¢
HHCTPYMEHTAIbHBIMH
cpelncTBaMu
MOJICTTUPOBAHUS
MPEAMETHOM 00JIacTH
Y aHAJIN3a JAaHHBIX,
HCIIOIL30BaHUS
pensimonHbix CYBJ]
IUIA co3maHus 0a3
JTAHHBIX. CO3aHus 0a3
JAHHBIX, HABBIKAMU
IPUMCHEHUS
COBPEMEHHBIX
METOJI0B cOopa,
XpaHCHHS U

OOyuatomuiics
BJIaJIEET B HEITOJIHOM
Y TIPOSIBIISICT
HEJI0CTATOYHOCTD
BJIAJICHUS:
HaBBIKAMH CO3/IaHHS
Ta0JINII, HAITUCAHUS
3arpocoB, TPUTTEPOB
LIEJIOCTHOCTH U
XPaHUMBIX
MPOIIETyp Ha A3bIKE
SQL, meTomamu
paboThI C
WHCTPYMEHTATBHBIM
U CpeJCTBaMHU
MOJICTTUPOBAHUS
MPEIMETHOU
o0JIacTH U aHaIU3a
JIAHHBIX,
HCIIOJIb30BaHMS
PENSAIIMOHHBIX
CVYBJI nns cozmanust
0a3 JaHHBIX.
co3gaHus 0a3
JIAHHBIX, HaBBIKAMU
MIPUMECHECHHUS
COBPEMEHHBIX
METOJIOB cOopa,
XpaHEHUs U

Obyuarommces
JIOITYCKAIOTCS
HE3HAYHUTEIbHBIE
OIINOKHU,
HETOYHOCTH,
3aTpyIHEHUS,
YaCTUYHO
BJIaJICET
HaBBEIKAMH
co3gaHust TaOJIunII,
HaIMcaHus
3a1pocoB,
TPUTTEPOB
LEJIOCTHOCTH U
XPaHUMBIX
poreayp Ha
si3pike SQL,
METOIaMH
paboTHI C
WHCTPYMEHTAIIbH
BIMH CPEJICTBAMH
MOJICTTUPOBAHUS
MpeIMETHOU
obnactu u
aHaJu3a JaHHBIX,
HCIIOJIb30BaHUS
PEISITMOHHBIX
CYBJl nns
co3maHus 0a3
JIAHHBIX.
co3maHus 0a3
JIAHHBIX,
HaBBIKAMH
IPUMEHCHUS
COBPEMEHHBIX
MeTOJI0B cOopa,
XpaHEeHUS U

OO6yuaromuiics
CBOOOIHO
MIPUMEHSIET
MOJTy9ICHHBIC
HaBBIKH, B IIOJTHOM
00BbEME BIIAJIEET:
HaBBIKAMH
co3aHus TaOJINIL,
HaIlKCaHUs
3aIpocoB,
TPUTTEPOB
LIEJIOCTHOCTH U
XPaHUMBIX
poLEeayp Ha
si3bike SQL,
MeTOoJIaMu pabOThI
c
WHCTPYMEHTAIILHBI
MH CpEACTBAMU
MOJICTTUPOBAHUS
MPEIMETHOU
00J1acTH U aHaIu3a
JaHHBIX,
HCIIOJIb30BaHMS
PENAMOHHBIX
CYBJI nns
co3manug 0a3
JAHHBIX. CO3JJaHUS
0a3 JaHHBIX,
HaBBIKAMH
MIPUMEHEHUS
COBPEMEHHBIX
MeTo0B cOopa,
XpaHeHUs U

6.4.2. MeToauka OlleHNBAHUS Pe3yJIbTATOB IPOMEKYTOYHOM aTTeCTAIMU

ITokazarensiMu OIICHMBAHWS KOMIETCHIMM Ha JTale MNPOMEXKYTOYHOU
aTTecTaly MO AUCHUIUIMHE «ba3bl JaHHBIX» SIBISIOTCS PE3yJbTaThl OOYUYEHHS IO
JUCLATUIAHE.

OHeHOqHLIﬁ JIUCT PE3YJAbTATOB oﬁyqemm o M CIUIIJINHE
YpoBeHb

Kon 3HaHus YMenus Hagbiku chopmuposanoCTH

KOMIICTCHIIU KOMIIETCHIIMU Ha JaHHOM
JTane / OleHKa

I1K-2 Ha YPOBHE | Ha YPOBHE Ha ypOBHE
Pa3paboTka | 3HaHWMIA: YMEHUM: HaBBIKOB:
UHPOPMALIMO | 3HATH YMETh HaBBIKAMU
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HHOT'O cpeacTBa U | OCYLIECTBIATh CO3J1aHMsI TaOJuII,
obecrieueHust | CrrocoObl cOop u aHaM3 HaIUCaHUs
ACVII IIOJIyYEHUH, UCXOJHBIX 3aIpOCoB,
XpaHeHusT ¥ | JaHHBIX JUIS TPUITEPOB
nepepaboTKU | pacueTa u LEJIOCTHOCTH U
uH(pOpMalMY, | IPOEKTUPOBAHU | XPaHUMBIX
OCHOBBI s CUCTEM H MpoIelyp Ha s3bIKE
CHUCTEMHOTO CpEICTB SQL, meTomamu
oaX0/1a U | aBTOMaTH3auuu | paboThl ¢
MaTEeMaTHYeCK | U YIPABJICHUS, | HHCTPYMEHTAJIbHBI
Ue METOJbl B | CO37aBaTh MU Cpe/ICTBAaMH
dbopManuzany | CIIOKHbBIE MO/IETTUPOBAHUS
u peleHus | 3ampockl U MIPEeIMETHOM
MIPUKIIATHBIX POrpaMMbl o0JacTu 1 aHaJIM3a
3aja4, OCHOBBI | (CKPHUITHI) A7 | JAHHBIX,
PENALIMOHHON | peau3aluu HCIOJIb30BAHUS
anreOpsl, MHOT0OIIEpPaTop | PeIsILUOHHBIX
MIPUHLUIIB HbIX 3anpocoB U | CYB/I s
opraHuzanuu | 06paboTKH co3nanus 0a3
(apXUTEKTYpY) | PETSAIUOHHBIX JTAHHBIX. CO3aHUs
COBPEMEHHBIX | 0a3 JaHHBIX 0a3 TaHHBIX,
CYB[ HaBBIKAMH
MIPUMEHEHHS
COBPEMEHHBIX
METOJI0B cOopa,
XpaHEeHHs U
Omnenka 1o JUCHHILTHHE (CpeaHee apupMeTHIecKoe)

OreHKa «OTJIMYHO» BBICTABIISIETCS, €CIIM CpeliHee apudMeTHueckoe HaXOqUTCs
B uHTEpBaJie ot 4,5 10 5,0.

OreHKa «XOPOII0» BBICTABISIETCS, €CIIA CpeHee apudMEeTHIECKOe HAXOIUTCS
B MHTEpBajie ot 3,5 1o 4,4.

OreHka «yIOBIETBOPUTEIBHO» BBICTABIISIETCS, €CIHM CpeAHee apupMeTHIECKOe
HaxXOJUTCs B UHTEPBAJE OT 2,5 10 3.4.

Onenka «HEYJOBJIETBOPUTEIBHOY BBICTaBJISIETCS,
apudmeTnyeckoe HaxoauTcs B uHTepBaie ot 0 1o 2.4.

[IpomexxyTouHas arrecrauus oOyyaromuxcs B (opme 3Kk3amMeHa MpOBOAUTCS
0 pe3yibTaTaM BBIMOJIHEHUS BCEX BHUAOB y4eOHOM palOThl, MPEITyCMOTPEHHBIX
y4eOHbIM IUTAHOM M0 AMCHUIUIMHE «ba3pl NaHHBIX», TPU 3TOM YUUTHIBAIOTCS
pe3yJbTaThl TEKYIIEr0 KOHTPOJS YCIHEBAEMOCTH B TeueHHe cemectpa. OleHka
CTENCHU JIOCTHKEHHUSI OO0Yy4YaloIUMHUCS IJIAHUPYEMBIX PE3yJbTaTOB OOY4YEHUS TIO
JTUCUUIUIMHE TPOBOJIUTCS TMPENOJABATENEM, BEAYIIMM 3aHATUS 1O JIUCIUIUIMHE
METOJIOM 3KCIEpPTHOM OueHku. [lo uroraMm mnpoMexyTOYHOM aTrTecTauuy I10
JTUCUUIUIMHE BBICTABISACTCS OLIEHKA «OTIMYHOY», «XOPOIIOY», «YIIOBIETBOPUTEIHHO»
WU «HEYJIOBJIETBOPUTEIBLHOY.

€Clin cpeaHee
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IIxana oneHNBaHUA Onucanue

BrimmonnHeHBI Bce BUIIBI YUeOHOW PaOOThI, MPEAYyCMOTPEHHBIE y4eOHBIM
wiaHoM. CTyIeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUN, YMEHH,
HaBBIKOB  TPUBEJCHHBIM B  Ta0iWIax TOKas3aTelel, Omnepupyer
HpHOGpeTeHHLIMI/I 3HAHUSAMU, YMCHUAMH, HABBIKAMHU, NPHUMCHACT HUX B
CUTYaIMSIX MOBBIIICHHON CIOXHOCTH. [Ipy 3TOM MOTYT OBITh JOMYIICHBI
HE3HAYUTCIIbHBIC OH_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA npu
AQHAJTUTHYECKUX OIEpalusiX, MEpeHOoce 3HAHWH M yMEHWH Ha HOBBIE,
HCCTAHAAPTHBIC CUTYyalllH.

OTJIINYHO

Boimonnensl Bce BUABI y4eOHOW pabOTHI, MPEeayCMOTpPEHHbIE Y4EOHBIM
wi1aHoM. CTyZIeHT AEMOHCTPUPYET HEMOJHOE, MPaBUIbHOE COOTBETCTBUE
3HAHW, YMEHHH, HABBIKOB NMPUBEJACHHBIM B Ta0JIMIIaX MOKa3aTene, 1ubo
€CJIM TIPU 3TOM OB JOMYIICHBI 2-3 HECYIIECTBEHHBIC OITHOKH.

Xoporo

BrimonHensl Bce BuAbl y4eOHOH palOThI, MpeayCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyIEHT JOeMOHCTPUPYET COOTBETCTBHE 3HAHUH, B KOTOPOM
OCBEIIICHa OCHOBHAs, HanboJiee BaKHAs YacThb MaTepHuala, HO MPH 3TOM
JIOTTyIIIEHa OJTHA 3HAYUTEIbHAS OIMOKA UM HETOYHOCTD.

Y 10BIETBOPUTEIBLHO

He BpimonHen oauH wuiam Oojee  BHJIOB  yueOHOM — paloTHhl,
IpETyCMOTPEHHBIX ~ Yy4eOHbIM  TulaHoM. CTyAeHT JEeMOHCTPHpYET
HETIOJIHOE COOTBETCTBHE 3HAHWH, yYMEHWH, HABHIKOB IPHUBEICHHBIM B
Tabnuax  ToKa3aTelel, JIOMyCKAIOTCS  3HAYMTENbHBIE  OIIMOKH,
NpPOSIBIISIETCS  OTCYTCTBME 3HAaHWH, YMEHHH, HABBIKOB 10 psIy
HOKa3aTelel, CTY/AEHT HWCHBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHUS NpHU
ONEPUPOBAHMU 3HAHMUSAMU M YMEHHUSMH TPH UX MEpPEeHOCEe Ha HOBBIE
CUTYyalluH.

HeynosnerBopurensHO

7. DdneKkTpoHHAasi HHPOPMAINIMOHHO-00pa3oBaTeJbHAsA cpeaa

Kaxnpiii oOyuaromuiics B TeYEHUE BCETro Nepuoja o0ydeHus: obecreunBaeTcs
WHIMBUYaIbHBIM HEOTPAHWYEHHBIM JIOCTYNIOM K 3JIEKTPOHHOW HMH(POPMAIMOHHO-
oOpazoBarensHOl cpene YeOokcapckoro wuHcTuTyTa (punmana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOW TOYKH, B KOTOPOM MMEETCS JOCTYI K

UH(POPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHON cetn  «WHTepHer» (mamee — ceTb
«MHTepHeT»), KaK Ha TeppuTopuu (uiarana, Tak U BHE €e.
OnexTpoHHas HH(POpPMAMOHHO-00pa3oBaTeNbHAsA CpeJa — COBOKYIHOCTH

WH(OOPMAITMOHHBIX W TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJIOTUYECKUX  CPEJCTB, OOECINEYMBAIOIIMX  OCBOCHHUE  OOyYalolUMUCS
o0pa3oBaTeNbHBIX MPOTPAMM B MOJTHOM O0BEME HE3aBUCUMO OT MECTAa HAXOXKJICHHUS
0o0yyarommxcs.

DnexTpoHHas HHPOPMAIIMOHHO-00pa3oBaTeIbHas Cpeia 00CCIICUNBACT:
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a) TOCTYI K y4eOHBIM TUIaHaM, paboYuM MporpaMMaM JUCUHUILIUH (MOYJIeH),
MPAKTUK, AJICKTPOHHBIM YUYE€OHBIM H3JaHUSIM U JJIEKTPOHHBIM 00pa30BaTEIHHBIM
pecypcaM, yKa3aHHBIM B pabOurX MporpaMMax JUCIUTUINH (MOyJIeH ), MPaKTHK;

0) dbopMupoBaHHUE AIIEKTPOHHOTO MOPTHOIHMO OOYUAONMIETOCS, B TOM YHUCIE
COXpPaHEHHUE €Tro pabdoT U OLIEHOK 3a ATH PabOTHI;

B) MKCaIUIO xo0/1a 00pa3oBaTEIHLHOIO npoiiecca, pE3yIbTAaTOB
POMEKYTOUHOM aTTECTAIMH U PE3yJIbTATOB OCBOCHUS MIPOTrPaMMEbI OaKkaiaBpuaTa;

I') IPOBEJCHUE YUYEOHBIX 3aHATHI, MPOLEIYp OLIEHKU pPe3yJIbTaTOB 00y4YeHUS,
peanm3anus KOTOPBIX TPEIyCMOTPEHa C TPUMEHEHUEM OJJIEKTPOHHOTO OO0y4YeHHUS,
JTUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHH;

1) B3aUMOJICHCTBUE MEXKy YYaCTHUKaMH 00pa3oBaTEIbHOTO MPOIECcca, B TOM
YUCJI€ CUHXPOHHOE W (WJIM) ACMHXPOHHOE B3aMMOJICHCTBUSI TOCPEJICTBOM CETH

"UnTepuer".

OYHKITMOHUPOBAHUE DJIEKTPOHHOM MHGOPMAIIMOHHO-00pa30BaTEIbHON CpeIbl
o0ecnieunBaercs COOTBETCTBYIOLIUMHU CpeacTBaMHU UHGOPMAITMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUHM W  KBanudukamuedr  paOOTHHKOB, €€

UCTIOJIB3YIONINX U MOACP>KUBAIOIIHX.

OyHKIIMOHUPOBAHUE AIEKTPOHHON MH(OPMALMOHHO-00pa30BaTEIbHON Cpebl
COOTBETCTBYET 3aKOHOAATeNbCTBY Poccuiickon denepannu.

OcHoBHbiMU cocTaBstomumu DMOC punuana sSBISIOTCS:

a) calT UWHCTUTYTa B ceTh VHTepHET, pacmoIOKEHHBIM M0 ajapecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiii o6ecrieunBaert:

- Joctyn oOydaromuxcs K Y4YeOHBIM IUTaHaM, pabouMM MporpaMMaM
TUCIUIUIMH, TPAaKTUK, K M3JaHUSAM DJICKTPOHHBIX OHOIMOTEUHBIX CHCTEM,
AJIEKTPOHHBIM HMH(POPMALIMOHHBIM U 00pa3oBaTEIbHBIM pecypcaM, yKa3aHHBIX B
pabounx mnporpammax (paszmensl caiita «CBemeHus 00 oOpazoBarenbHOMN
OpraHU3alUN»);

- nH(popmMupoBaHUEe 00yUaIOIMUXCs 000 BCEX M3MEHEHUSIX YU4eOHOTOo Mmporiecca
(HOBOCTHasl JIEHTA CaiiTa, JIEHTa aHOHCOB);

- B3aUMOJCHMCTBHE MEXIy Y4YaCTHHKaMU 00pa30oBaTENbHOTO Ipoliecca
(moxpaszensl caiita «3aaaTh BONPOC AUPEKTOPY»);

0) oduuuanbHbIE 3JIEKTPOHHBIE aJpeca MOAPA3IEIECHUN U COTPYIHUKOB
UHCTUTYTa ¢ SHaekc-momeHoM (@polytech2l.ru (cnMCOK KOHTaKTHBIX JIaHHBIX
nojpasneneHuil @unnana pa3MelleH Ha oduuHuanbHOM caiite Punmana B paszelne
«KOHTaKkTb», CIHUCKH KOHTAKTHBIX O(DHIMATBHBIX  AJIIEKTPOHHBIX  JIaHHBIX
npernogaBareneii  pasmemensl B moapazaenax  «Kademper») obecmeunBarot
B3aMMOJICHCTBHE MEXK]Iy YYACTHUKAMH 00pa30BaTEIbHOTO MPOIIECCa;

B) JMYHBIM KaOuHeT oOyuaromierocst (moprdonano) (BXoJ B JUYHBIA KaOUHET
pa3MenieH Ha oduuuanbHoM caiite ®dunuana B pasgene «CTyaeHTy» MHOApasnese
«InexTpoHHass WHOOPMAIMOHHO-00pa3oBaTelbHas Cpela») BKIIOYaeT B celd
nopTdoInuo  CTYIEHTAa, JJIEKTPOHHBbIE BEAOMOCTH, PEUTHUHI  CTYJIEHTOB U
o0ecreunBaer:

- ¢uKcaruio xoaa 00pa3zoBaTEIHLHOTO MPOIIecca, Pe3yIbTaTOB MTPOMEKYTOUHOM
aTTeCTallMu U Pe3yIbTaTOB OCBOCHUS 00PA30BATEIBHBIX MPOTPaMM 00yUaIOLTUMHUCH,

47



- ¢opMupoBaHUE SJIEKTPOHHOTO MOPT(OINO 00YyUYaIOIIETocs, B TOM YHCIE C
coxXpaHeHHe paboT 00yUaroIIerocs, peleH3uid U OIEHOK Ha 3TH paboThI,

I) DOJCKTPOHHBIC OMOJMOTEKH, BKIIOYAIONIME JJICKTPOHHBIE KaTajorH,
MIOJTHOTEKCTOBBIE JJOKYMEHTHI U 00€CIICUMBAIOIINE TOCTYH K y4eOHO-METOINYECKUM
MaTepHaliaM, BBITTYCKHBIM KBATH(DUKAITMOHHBIM padOTaM | T.J.:

YebOokcapckoro uacruryta (punnana) - «K MPBUC»

1) 2JEKTPOHHO-0MOMoTeunsle cuctembl (ObC), BKIIOUAIONIUE AIEKTPOHHBIN
KaTaJior ¥ MOJIHOTEKCTOBBIC IOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas wiatdopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) miatdopma 1udpoBoro oOpazoBaHUs [TonuTexa
https://Ims.mospolytech.ru/

K) cuctema « AnTuriaruar -https://www.antiplagiat.ru/

3) cucrtema dJeKTpoHHOro aokymeHtoobopora DIRECTUM Standard —
o0ecreunBaeT JOKyMEHTOO00pOT Mex 1y Duiinanom u Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3oM DnekrponHbiii nekaHat» (MOCKOBCKHi
MOJINTEXHUYECKUY YHUBEPCUTET) oOecrieunBaeT (UKCAIUIO0 X0/1a 00pa30BaTEIIbHOTO
mporiecca, pe3ysbTaTOB IMPOMEKYTOYHOM aTTECTallUd W PE3yIbTaTOB OCBOCHHUS
00pa3oBaTeNbHBIX MPOTPaMM 00YJaOIITUMUCS;

k) cucrema «POLYTECH systems» o0ecneuuBaeT uHGOPMAIMOHHOE,
JOKYMEHTAJIIBHOEC  aBTOMATH3WPOBAHHOE  COMPOBOXKJICHHWE  0O0pa3oBaTEIBHOTO
npoIiecca;

) cucrema «AOUTYpHUEHT» o0ecreynBaer JIOKyMEHTAJIbHOE
ABTOMATU3UPOBAHHOE COMPOBOXKICHHUE PAOOThHI MPUEMHON KOMHUCCHUHU.

8. IlepeyeHb OCHOBHOWI M [ONOJHUTEJbLHOW Y4YeOHOW JUTEpaTyphl,
He00X0AMMOi1 11l OCBOCHUS AUCIHUIIIMHBI
OcHOBHas JIUTEpaTypa:
1. Hectepos, C. A. ba3bl naHHBIX : Y4eOHUK U MPaKTUKyM 17 By30B / C.
A. HectepoB. — 2-e u3a., nepepab. u non. — Mocksa : U3natensctBo HOpaiit, 2026.
— 258 ¢. — (Bricuiee ob6pazoBanue). — ISBN 978-5-534-18107-4. — Teker :

anekTpoHHbI //  OOpazoBarenbHas mmiargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/583591.
2. Crpyxkun, H. II. ba3bl nanHbIX: TPOEKTHUPOBAHKE | YUEOHUK /JIs1 BY30B /

H. I1. Ctpyxxkun, B. B. 'onun. — Mocksa : U3narensctBo FOpaiit, 2025. — 477 c.
— (Bricmiee obpazoBanue). — ISBN 978-5-534-00229-4. — TekcT : 31AEKTpOHHBIH //
O6pazoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560310.

3. Vnaxuna, C. B. ba3el nannbix : yueoHoe mocodue / C. B. Yaaxuna. —
Cankrt-IlerepOypr : CIIBI'Y T'A um. A.A. HoBukoBa, 2025. — 143 ¢c. — ISBN 978-5-
907860-09-4. — Tekcr : sneKTpoHHBIN // JIaHb : 2IEKTPOHHO-OMOINOTEYHAS] CUCTEMA.
— URL: https://e.lanbook.com/book/482711. — Pexum poctyna: s aBTOpHS3.
IIOJIb30BATEIIEH.

4. HNudpopmanimonabie TEXHOJIOTHH : yueOHuK a7 By30B / JI. A. bapxarosa,
A. 1O. Mopososa, II. C. Csunepckas, JI. b. Xerait ; nox pegakuuein H. 1. [Tak. —
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Cankt-IletepOypr : Jlanb, 2025. — 208 c. — ISBN 978-5-507-52548-5. — TekcT :
AJIEKTPOHHEIN //  JlaHb AJIEKTPOHHO-OMOIMOTEUHAsT ~ CHUCTEMA. URL:
https://e.lanbook.com/book/469007. Pexxum  moctyma: g1 aBTOPHS3.

OJIL30BATEJIEN.

ﬂ ONOJHUWTCJIbHAA JTUTCPATYPA.

1. Crpyxkun, H. IL
yueOnuk 115 By3oB / H. II. Ctpyxkun, B. B. I'ogun. — Mockaa :

ba3pl nmaHHBIX: npoekTupoBaHue. l[IpakTnkym
N3 narenbcTBO

Opaiit, 2025. — 291 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-00739-8. —

TekcT :

anekTpoHHbIN // OOpaszoBatenbHas miardopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/561215.

Ilepuonuka:

1. N3Bectuss TynbCckOro TroCyJapCTBEHHOTO YHHBEpcUTETa. TexHU4eckue

HayKHU:

Hayunsbrii

pELEeH3UPYEMBIN JKypHal.

https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1.
- TekcT : PneKTpOHHBIM.

2. HayuyHpli nepuOAMYECKHMH KypHAI
rOCyIapCTBEHHOI'O  YHHUBEPCHUTETA.
Hayunslli peuensupyemsblii xkypHai. https://vestnik.susu.ru/cmi -

uH(pOpMaTHKA»
TeKCT : 2JIEKTPOHHBIN.

«Becthuk  HOxHO-Ypanbckoro

Cepust «BpruncnurenbHass wMaTreMaTuka U

3. Hayuneii nepuognueckuii kypHan «BectHuk FOxHO-Ypanbckoro
rocynapctBeHHoro  yHuBepcutera.  Cepuss  «KomnbroTEpHBIE  TEXHOJIOTHH,
yIPAaBJICHHE, PaAMO3IEKTPOHHUKA: Hayunsrii pPELEH3UPYEMBIN

)KypHau. https://vestnik.susu.ru/cter - TeKCT : 2I€KTPOHHBIN.

9. IIpodeccuonanibHbie 0a3bl JAHHBIX M MH(OPMANUOHHO-CIIPABOYHBIE

CHUCTEMBI

[IpodeccuonanpHas 6a3a JaHHBIX
1 HH(HOPMAITMOHHO-CIIPABOYHEIE
CHCTEMBI

Wudbopmarus o npaBe COOCTBEHHOCTH (PEKBU3UTHI JIOTOBOPA)

YHuBepcuTeTcKas
UHQOPMAIOHHAS CHCTEMA
POCCHUA
https://uisrussia.msu.ru/

TemaTudeckas 2JIeKTpOHHAs OMOIMOTEeKa B 0a3a IS MPUKITATHBIX
UCCIICZIOBAHUH B 00JIACTH SKOHOMHUKH, YIIPABIICHUS, COLIMOIOTHH,
JUHTBUCTHKY, Qritocoduu, GUIOIOTHH, MEXKTyHAPOTHBIX
OTHOIIIEHUH, TpaBa. CBOOOHBINA JOCTYI

HAyYHAs dJICKTPOHHAs
oubmmoreka Elibrary
http://elibrary.ru/

Hayunas snexrponnas 6ubnuoreka eLIBRARY.RU - ato
KpYIHEUIINH poccuiickuil HHQOpMaIIMOHHO-aHATUTHYECKUH TTOpTall B
00J1acTH HayKH, TEXHOJIOTHH, MEIULIMHBI 1 00pa30BaHus,
coxepkammuii pedeparsl U MOTHBIC TEKCTH 60iee 26 MITH HaydHBIX
cTarel U myOJMKaIuii, B TOM YHCIIE 3JICKTPOHHbBIE Bepcuu Oosee 5600
POCCHICKHX HAyYHO-TEXHUYECKUX )KypHAIIOB, U3 KOTOpBIX Oomee 4800
KYPHAJIOB B OTKPBITOM JOCTYyII€ CBOOOIHBIN JOCTYII

cait IHcTUTYyTa HAy4HOI
rH(OPMAITUH 110 OOIIECTBEHHBIM
Haykam PAH.
http://www.inion.ru

bubmorpaduueckue 6a3nr nanasix MTHUOH PAH mo conmansHeIM u
ryMaHHTapHBIM HayKaM BeayTcs ¢ Hauana 1980-x rogos. O0muit
006EM MaccuBOB cocTaBisieT 6oree 3 MitH. 500 ThIC. 3amuceit (TaHHbIC
Ha | saBaps 2012 r.). Exeromaasiii mpupoct — okojio 100 Teic.
3anucen.

B 6a3bl [aHHBIX BKIIFOYAIOTCS AHHOTHPOBAHHEIC ONMCAHUS KHUT U
cTaTel M3 )KypHAJIOB B cOOpPHUKOB Ha 140 s3pIKaX, MOCTYNUBIINX B

49



https://vestnik.susu.ru/cmi
https://vestnik.susu.ru/ctc
https://uisrussia.msu.ru/
http://elibrary.ru/
http://www.inion.ru/

Oynnamenrtansayto 6ubnmoreky MHMOH PAH.

Omnucanust cTaTeld ¥ KHUT B 0a3aX JaHHBIX CHA0KEHbI MIU(PPOM
XpaHEHHS M CCHUIKAMH Ha ITOJIHBIE TEKCTHI HCTOUYHUKOB 13 HayuHoit
3JIEKTPOHHON OMOJHOTEKH.

®denepanbHbIA OPTA
«Poccuiickoe

obOpazoBaHUe» [ DIEKTPOHHBIHA
pecypc] — http://www.edu.ru

OenepansHblil mopTan «Poccuiickoe oO6pa3oBaHue» — YyHUKaIbHBIH
UHTEpHET-pecypc B chepe 00pa3oBaHus U HAYKH.

ExenneBHO myOIMKyeT caMble aKTyallbHbIE HOBOCTH, aHOHCHI
coOBITHIA, HH()OPMALIMOHHBIE MAaTEPUAIIBI JJISI ITMPOKOTO Kpyra
yuTarenel. EsxxeHenenpHO Ha opTae pa3MeIaroTcs SKCKIIO3UBHBIE
MaTepHaIIbl, HHTEPBBIO C BEAYIIMMHU CIENHATNCTaMHU — IIEarOraMH,
IICUXOJIOTaMH, YUYEHBIMU, PEIOPTAXKU U AaHATUTUUECKUE CTATHH.
YuTarenu NoiMydaroT JOCTYIl K HOpMaTHBHO-TIPaBOBOM 0a3e chepbl
00pa3oBaHus, OHU MOTYT II0JIb30BAaThCSl CAMBIMHU Pa3IUIHBIMU
II0JIE3HBIMU CEPBUCAMU — TAKUMHU, KaK OHJIAiH-TECTUPOBAHUE, ONPOCHI
10 AKTYAJILHBIM TEMaM U T.J.

HNubopMamoHHbIe TEXHOIOTHH —
IEPUOANYECKOEC HAYYHO-
TEXHUYECKOE U3JJaHNE B 00JaCTH
MH(OPMAIMOHHBIX TEXHOJIOTHIHA,
aBTOMATU3UPOBAHHBIX CUCTEM U
HCIIOJTH30BaHUS HH)OPMATHKH B
Ppa3IUYHbBIX IPUIT0KEHUIX
novtex.ru

UznatenbcTBO BBITyCKAET TEOPETUUCCKUE U TPUKIIAHBIC HAYYHO-
TEXHUYECKHUE KYPHAIbI, 00eCcTIeUnBalOIINe HAyYHOH,
MIPOU3BOJICTBEHHOM, 0030pHO-aHATUTHIECKON U 00pa30oBaTEIbHON
uHQOpMaIeld pyKOBOISIINX PAOOTHUKOB U CIIEIIHATNCTOB
NPOMBIIUICHHBIX TPEANPUATHH, HAYIHBIX aKaJeMUYeCKUX U
OTpPACIIEeBBIX OPraHU3aIUi, a TAKXkKe yu4eOHBIX 3aBEJICHUI B 001aCTH
NPUOPHUTETHBIX HANPABICHUH Pa3BUTHS HAYKU M TEXHOJOTHH.

Accormuarusi ”H)XCHEPHOTO
oOpasoBanus Poccun
http://www.ac-raee.ru/

CoBepIlIeHCTBOBaHUE 00PA30BaHUS U HHKCHEPHOM JESTEIILHOCTH BO
BCEX HX MPOSABIEHUIX, OTHOCALIUXCA K yUeOHOMY, HAYYHOMY U
TEXHOJOTHYECKOMY HAMPaBICHUAM, BKITFOUAs TIPOIIECCHI
NpenoJiaBaHusl, KOHCYJILTHPOBAHUS, UCCIIEIOBAHNUS, Pa3pabOTKH
WHXCHCPHBIX peIHeHPIfI, OKa3aHUWs IIHUPOKOTO CIICKTPa
00pa30BaTeIbHBIX YCIYT, 00CCIICYCHHUS CBA3CH C OOIECTBEHHOCTHIO,
MPOM3BOJICTBOM, HAYKOW M MHTETPAIMU B MEXTYHAPOIHOE HAYTHO-
00pa30BaTEIbHOE MPOCTPAHCTBO. CBOOOIHBIN JOCTYII

10. IIporpammuoe

ob0ecnneyeHue  (JIMIEH3MOHHOE M CBOOOIHO

pacnpocTpaHsiemoe), HCIoJb3yeMoe IPH OCYIIEeCTBJIEHHMH 00pa30BaTeJbLHOIO

mnmpouaecca

Aynutopus

Nudopmanus o nmpase
COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOpa, HOMEp JINIICH3UH U
T.J.)

[IporpammHoe obecrnieueHue

Ne 2196 YueOnas aymuropust
IUISL IPOBEICHUS YIeOHBIX
3aHATHUH BceX BUJOB,
MPEyCMOTPEHHBIX
IpOrpamMMoil cpeiHero
poeCCHOHATIHLHOTO
oOpasoBanwus/OakanaBpuara/
CTELUAINTET/ MATUCTPATYPHI,
OCHallleHHast 000py10BaHUEM U
TEXHUYECKUMU CPEACTBAMHU
00y4yeHHUsl, COCTaB KOTOPBIX
olpesenseTcs B pabounx
porpamMMax JUCLUIUIMH
(Moyeit)

Kabuser cucrem ynpapieHus

'Windows 7 OLPNLAcdmc moroBop NeJ103 ot 30.05.2012) ¢
porcornameHussMu ot 29.04.14 u
01.09.16

(6eccpoyHast JIUIICH3HSI)

Kaspersky Endpoint Security mis
om3Heca — Pacmupennsrit Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyONHUIIeH3NOHHEIH JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

'Yandex Opaysep CB0OOIHOE pacIpoCTpaHsIeMOoe
porpaMMHOe obecrieyeHe

(6eccpouHas TUIICH3HSA)

MTC JInnk Jlorosop Ne2/2026 (091_168.EI1/26) ot

27.03.2026
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000 «HITO «Kackan-I'PYII»

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery Academic
(Microsoft Open License

HOMep JHIeH3un-42661846 ot
30.08.2007) ¢ morcoraameHusMu OT
29.04.14 1 01.09.16 (6eccpounas
JIMLICH3H)

Ne 2060 YueOHas ayauTopust
IS IPOBE/ICHHS Y4eOHBIX
3aHSATHI BCEX BHIOB,
NpeTyCMOTPEHHBIX
[IPOrpaMMOM CPEIHETO
podecCHOHaTBLHOTO
oOpa3oBanust/OakanaBpuara/
CIIeIMATINTETa/ MarucTpaTyphbl,
OCHaIIleHHast 000pyI0BaHHEM U
TEXHUYECKHMU CPEIICTBAMU
00y4YeHHs, COCTaB KOTOPBIX
ompeaessieTcs B pabounx
poTrpamMMax TUCIUIUTHH
(Momymeit)

JlaGopaTopus
«[IporpammupoBanus u 6a3
TAHHBIX)

Jlaboparopus
UH(OPMAIIMOHHBIX TEXHOIOTHUH

Kaspersky Endpoint Security s
OusHeca — Pacimpennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOnHIIeH3OHHBIH JOTOBOP
Ne977_1049.EI1/25 ot 10.12.2025

'Windows 7 OLPNLAcdmc Windows
Server 2012

norosop NeJI03 ot 30.05.2012) ¢
noncornamenusiMu ot 29.04.14 u
01.09.16

(OeccpoyHasi TUIICH3HS)

MS Windows 10 Pro

moroop Ne 392 469.223.3K/19 ot
17.12.19 (beccpoyHast TUIICH3US )

Microsoft Office Standard
2019(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic(Microsoft Open License

HOMep HIeH3nH-42661846 ot
30.08.2007) ¢ norcornameHusMu OT
29.04.14 1 01.09.16 (6eccpounas
JIUIICH3UA)

Eclipse IDE for Java EE Developers,
NET Framework,

JDK 8,

Microsoft SQL Server Express Edition,
Microsoft Visio Professional,
Microsoft Visual Studio,

MySQL Installer for Windows,
NetBeans,

SQL Server Management Studio,
Microsoft SQL Server Java Connector,
Android Studio,

Intelli] IDEA.

CBOOOJHO pacrpocTpaHsieMoe
IporpaMMHOe o0ecreueHre
(beccpouHast TUICH3HS)

KOMITAC-3D v20 u v21

CybnmneH3nonHbIH goroBop Ne Hm-22-
00044 or 21.03.2022
(6eccpoyHast JIUIICH3HSI)

MathCADv.15

Cyo6mm.goroop Ne39331/MOC2286 ot
6.05.2013)

HOMeEp JHIEH3nN-42661846 ot
30.08.2007) (6eccpodHast TUICH3HS)

SimInTech

OTevyecTBEeHHOE MPOTPAMMHOE
obecrieuenue

AdobeReader

CBOOOJHO PaclpoCTpaHAeMOe
IporpaMMHOE oOecriedeHue
(6eccpodHas TUIICH3HSA)

AdobeFlashPlayer

CBOOOJHO PaclpoCTpaHAeMOoe
IporpaMMHOE oOecriedeHue
(6eccpoyHast TUIICH3HSA)

Microsoft Visual Studio 2019

CBOOOIHO PacrpoCTpaHsieMoe
porpaMMHOE oOecriedeHue
(beccpodHast TUIICH3HS)

Python 3.7

CBOOOJIHO PacrpoCTpaHseMoe
IporpaMMHOe obecreyeHIe
(bGeccpoyHast TUIICH3HS)

PascalABC

CBOOOJIHO pacrpocTpaHseMoe
IporpaMMHOE obecreyeHie
(beccpoyHast TUICH3HS)

AIMP

0TE€YECTBEHHOE CBOOOIHO

pacmpocTpaHseMoe TPOTPAMMHOE
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obecrieucHue (OeccpoyHast TUIICH3M)

Kaspersky Endpoint Security mis
6m3Heca — Pacimmpennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOnuiieH3uOHHBIN JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc norosop NeJ103 ot 30.05.2012) ¢
JorcornamenusiMu ot 29.04.14 u
01.09.16
(beccpoyHast TUIIEH3NS)
AdobeReader CBOOO/IHO PacrpoCTpaHsieMoe

IIpOrpaMMHOE 00ecrieyeHUE
(6eccpounast TUIICH3HS)

Ne 1126 [Tomerienue st
CUCTEMA

I'apaHT- cripaBoYHO-ITpaBOBast

Horosop NeC-002-2025 ot
09.01.2025

CaMOCTOSITEIIbHON PabOThI
oOyJaromuxcst

Yandex Opaysep

cBOOO/IHO PaCIpOCTpaHsIeMoe
MIPOrpaMMHOE 00ecIieYeHUE
(b6eccpouHast TUIICH3HS)

License

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft Open

HOMeEp JHILIEH3UN-42661846 ot
30.08.2007) ¢ momncorianieHus MU OT
29.04.14 1 01.09.16 (6eccpounas
JIATICH3US)

MTC JInak

Horosop Ne2/2026 (091 _168.EI1/26)
ot 27.03.2026

AIMP

OTEYECTBEHHOE CBOOOIHO
pacrpocTpaHsieMoe MporpaMMHOE
obecrieueHne (OeccpoyHast JIUIICH3HS)

11. MaTtepuajibHO-TEXHHUYECKOEe o0ecrevyeHne JUCHUIIHHBI

Tun u HoMep MoOMeIIeHUs

[lepeueHb OCHOBHOT'O 00OPY/IOBAaHUS U
TEXHUYECKHUX CPEJICTB O0YUCHHUS

VYyeOHast ayTuTOpUS AJIs IPOBEICHUS
y9eOHBIX 3aHSATHH BCEX BHIIOB,
MPEeIyCMOTPEHHBIX MMPOTPAMMOI CPETHETO
po¢eCCHOHATBHOTO
oOpa3oBaHus/OakanaBpuaTa/ cnenuaiurera/
MarucTpaTyphbl, OCHAIICHHAs] 000PYI0BAaHHEM
Y TEXHUYECKUMU CPEICTBAMH O0YUYCHUS,
COCTaB KOTOPBIX OINPEACIACTCS B pabOUnX
MporpaMMax JUCHUIUIMH (MOTyei)
Kabuner cucrem ynpasnenuss OOO «HITO
«Kackag-I'PVYID»

Ne 2196 (r. Yebokcapsr, yi. K.Mapkca, 60)

OGopyggomHHe: KOMILJIEKT MeOean JJIs1 yqe6H0r0 rmpounecca,
J0CKa yqeGHa;I; CTCHBI

Texundeckne cpencrsa  oOydeHHs:
ob0opynoBaHue (IIPOSKTOP, IKPaH)

MyJbTUMEIUHHOE

VYyeOHast ayTuTOpUS IS IPOBEICHUS
y9eOHBIX 3aHATUH BCEX BHJIOB,
MPEeyCMOTPEHHBIX MMPOTPAMMOI CPETHETO
po¢eCCHOHATBHOTO
oOpa3oBaHus/OakanaBpuaTa/ cenuaiurera/
MarucTpaTyphbl, OCHaIICHHAs] 000PYI0BaHHEM
Y TEXHUYECKUMU CPEJCTBAMH O0YUYECHUS,
COCTaB KOTOPBIX ONPEACIIAETCS B pabOUnX
MporpaMMax JIUCIUIUTHH (MOTyei)
JlaGopaTopust ”HPOPMAIIMOHHBIX TEXHOJIOTHI
Ne 2066 (r. Yebokcapsi, yi. K.Mapkca, 60)

O6opynoBanye: KOMILIEKT MeOesH st yueOHOro Imporecca;
JIOCKa yueOHas; aBTOMAaTU3UPOBaHHBIC paboune MecTa,
aBTOMaTU3UPOBaHHOE pabouee MECTO MpernoaaBaTes,
MIPOEKTOP U IKpaH; MapKepHas JTOCKa;

Texuudeckue cpencTsa 00yUeHHs: KOMIBIOTEPHAS TEXHUKA
(mpoureccop Core i3, omepaTuBHAas MaMATh 00BEMOM HE
MmeHee 8 ['0); cepsep B mabopaTtopun (8-saepHBIN IPOLIECCOp
¢ gacrtoto He MeHee 3 [T, onepaTuBHAs MaMsITh 00BEMOM
He MeHee 16 I'6, )kecTKHEe JUCKH OOIIMM 00HEMOM HE MEHEE
1 To;

MYJIbTUMEIHIHOE 000py/10BaHUE (TEICBU30P)
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O6opynoBanue: KOMITIEKT MeOeTH Tt yueOHOTo Iporiecca;
[Tomemenne a1 CaMOCTOATENBHON PabOTHI | Texmumueckue cpesicTBa 00y4eHHs: KOMIIbIOTEpHAst TEXHHUKA
06y‘IaIOH_[I/IXC$I C BO3MOMHOCTBIO MOAKIIOYEHHA K cethn «MHTepreT» M

Ne 1126 (r. Yebokcapsl, yi. K.Mapkca, 60) obecrieueHreM JOCTyNa B 3IEKTPOHHYIO MH(OPMAIHOHHO-
o0Opa3oBaTenbHyo cpely Punmana

12. Meroauyeckue YyKazaHusi JIsi OOyYAKOIIErocss I0 OCBOCHHUIO
AUCIHUANIMHBI

Memoouueckue ykazanua 01: 3aHAMUN 1eKYUOHHO20 MUNa

B Xxome JeKUMOHHBIX 3aHATUH oOydwaromiemycs HEOOXOAMMO BECTH
KOHCIIEKTUPOBaHUE Yy4yeOHOro Marepuana, oOpamaTh BHUMAHUE Ha KaTEropHH,
(OopMyJIMPOBKH, PACKPHIBAIOLIUE COACPKAHUE TEX WM UHBIX SBJICHUN U IPOLECCOB,
HAyYHBIE BBIBOJIBI M IPAKTUYECKUE PEKOMEHAALINH.

HeoOxomumo 3amaBaTh MpemnojaBaTeN0 YTOYHSIOUIME BOIMPOCHI C IEJBIO
YSCHEHUS TEOPETHUYECKUX  IOJIOKEHUM, pa3pelieHus] CHIOPHBIX  CHUTyalui.
[lenecooOpa3no  gopabarbiBaTh CBOM  KOHCHEKT JIEKIMH, Jenas B HEM
COOTBETCTBYIOIIIME 3allMCM M3 OCHOBHOW W JIONOJIHUTEIBHOM JIUTEPaTypHI,
PEKOMEHJIOBAaHHON MpernojaBareseM M NpelyCMOTPEHHOM y4eOHOM mporpammoi
JUCIUTUTNHBI.

Memoouueckue ykazanus 0,14 3aHAMUIL 1a00PAMOPHO20 MUna.

BoinonHennio  1abopaTOpHbIX  pabOT MIpPEAlIecTBYeT IMpOBEpKa 3HAHUUN
CTYJEHTOB — HX TEOPETUYECKOW T'OTOBHOCTH K BBINOJIHEHUIO 3ajaHus. [IpoBepka
3HaHUU MPOBOAMUTCA B (OpME, KOTOPYIO OMNPENENSeT MpenofaBaTeslb JUCLHUILINHBI
(TecTupoBaHue, OMpPoC).

[Tpu npoBeneHny 1abOPaTOPHBIX 3aHATHI BBIICIAIOT CISAYIOLINE pa3IeIbl:

— 001ue nojaoxeHus (mepedeHp J1a00paTOPHBIX WM MPAKTUYECKUX

—  3aHATUH);

— 0001Me TpeOoBaHUs K BBITIOJTHEHUIO paldoT;

— HHCTPYKLHSA MO KaXI0i padoTe;

— CHpPaBOYHBIE MATEpUAJbl U T. 1.

JlabGopaTopHble 3aHATHS MO3BOJSIOT Pa3BUBAaTh y 00yYarOLIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIUIEHHE, YMEHHUE CAMOCTOSITENbHO H3y4daThb JIUTEpaTypy,
aHAIM3UPOBATh MPAKTUKY; y4aT YETKO (OPMYIUPOBATH MBICIb, BECTH AUCKYCCHIO, TO
€CTh MMEIOT MCKIIOYUTEIBHO BAXKHOE 3HAUYEHHWE B PAa3BUTUU CAMOCTOSITEIIBHOIO
MBIIUIEHHUS.

['oToBsSICH K JOKJIaay WM BBICTYIUIEHMIO B paMKaX HHTEPAKTUBHOU (OpMBI,
IpU HEOOXOIUMOCTH, CJIEyeT 00paTUTHCS 3a MOMOILBIO K ITPENOJaBATEINIO.

Memoouueckue yKazanusa K camocmoamenvHoil padome.

CamocrosiTenbHass paboTra oOydaromlerocs SBJSETCS OCHOBHBIM CpEACTBOM
OBJIaJICHUs] Y4eOHBIM MaTepUajoM BO BpeMsi, CBOOOTHOE OT 00s3aTENbHBIX YUeOHBIX
3anatuid. CamocrosiTenpHas padboTa oOydarolierocs HaJ YCBOEGHHEM Yy4eOHOro
MaTepuajia 1o Yy4eOHOM JAMCHUIUIMHE MOJKET BBIIOJHATHCI B OMOJIMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIACCaX, a TAKXKE B JIOMAIIHUX
ycinoBusx. Coaep:kaHue M KOJIMYECTBO CAMOCTOSITENIbHOM pPabOThl 00yYarolerocs
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ornpeaensercss yueOHOM mporpaMMoil JUCHMILIMHBL, METOAMYECKUMU MaTepuaiaMH,
NPAKTUYECKUMHU 33JJaHUSIMU U YKa3aHUSAMU ITPENOAaBaTEIs.

Camocmoamenvnan padoma ¢ ayoOumopHoe 6pems MoHcem GKAI0UAMb:

1) KoHcHEeKTUpOBaHME (COCTABICHUE TE3UCOB) JICKIIUI;

2) BBINOJIHEHHE KOHTPOIBHBIX PaboT;

3) peuieHue 3ajaady;

4) paboTy CcO CIIpaBOYHON U METOJUYECKON JTUTEPATYPOI;

5) paboTy ¢ HOpMATHUBHBIMH MPABOBBIMU AKTAMMU;

6) BBICTYIUICHHUA C JOKJIaJaMH, COOOLIEHUSIMHA Ha CEMUHAPCKUX 3aHITHUSX;

7) 3ammTy BBINOJHEHHBIX PadoT;

8) yuacTue B ONEpPaTUBHOM (TEKyIIEM) OIpPOCE IO OTIACIbHBIM TEMaM
U3y4aeMoU TMCUUILIUHBI;

9) yudactue B coOeceqoBaHUSX, JEIOBBIX (POJIEBBIX) HUIpPax, TUCKYCCHUSX,
KPYTJIBIX CTOJIaX, KOH(EepEeHIHIX;

10) yyactue B TECTUPOBAHUU U IP.

Camocmosamenvnan padboma 60 6HeAYOUMOPHOE 6PEMA MOICENM COCMOAMDb
u3:

1) moBTOpeHuUs JIEKIMOHHOI'O MaTepHaa;

2) MOATrOTOBKHU K NMPAKTHUYECKUM 3aHATHSM;

3) u3ydeHus yueOHOU U HaAyYHOU JTUTEPATYPHI;

4) w3yuyeHuss HOPMATUBHBIX NPABOBBIX AKTOB (B T.4. B 3JIEKTPOHHBIX 0Oazax
JAHHBIX);

5) peleHus 3a1a4, ¥ UHBIX MPAKTUYECKUX 3aJaHUI

6) TOATOTOBKHM K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.1I.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHATHUAM YCTHBIX JOKJIaI0B (COOOIICHMI);

8) moarotoBku pedepaTtoB, 3¢C€ U HHBIX WHIUBUIYAIbHBIX MTHUCHMEHHBIX
paboT Mo 3aJaHUIO0 IPEoIaBaTEes;

9) BBINOJHEHUS KYpPCOBBIX PaboT, MPETyCMOTPEHHBIX YUEOHBIM MJIAHOM;

10) BBITIOJTHEHUS BBIITYCKHBIX KBATU(DUKAITMOHHBIX padOT | JIp.

11) Bergeniennst HanboJiee CIOKHBIX W TIPOOJIEMHBIX BOMPOCOB IO M3ydaeMOM
TEME, IOJy4YEHHE Pa3bACHEHH M PEKOMEHJAUud 10 JaHHBIM BOIPOCaM C
penoJaBaTeasiMUA Ha KOHCYJIbTALMSIX.

12) mpoBeneHHsI CaMOKOHTPOJIE IyTEM OTBETOB Ha BOIPOCHl TEKYIIETO
KOHTPOJISl 3HAHUM, PEIICHUs] NPEACTaBICHHBIX B YU€OHO-METOJUUYECKUX MaTepuaax
kadeapsl 3amay, TECTOB, HaMHUCAaHUsS pedepaToB M 3CCE MO OTIEIBHBIM BOIPOCAM
M3y4a€MOU TEMBI.

Texymuii KOHTPOJIb OCYIIECTBIsAETCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIa/I0B, TBOPUECKUX 3aaHU.

B ciiydae npomnyckoB 3aHATHH, HAIMYKS UHIUBUAYAIBHOTO Tpaduka o0ydeHus
W I 3aKpeIUieHUs TMPAKTUYECKUX HABBIKOB CTYJCHTaM MOTYT OBITh BBIJAHBI
TUTIOBbIC ~HWHAMBUAyaJbHBIC 3a7aHUsl, KOTOpPHIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN NIPETNOJABATEIEM CPOK.

13. OcoOeHHOCTH peaJM3aluy JAUCHUIUVIMHBI JJA WHBAJIUIOB U JIHI C
OrpAaHNYEHHBIMHU BO3MOKHOCTSMU 310POBbS
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OOydeHue Mo JaHHOW IUCHUIUIMHE WHBAJIUAOB U JIMI C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 310p0Bbs (Hanee OB3) ocymiecTBisieTcsl MPENnoJaBaTesieM ¢ Y4ETOM
0COOCHHOCTEN NCUXO(PU3NYECKOTO PA3BUTHUS, WHAMBHUIYAIbHBIX BO3MOXHOCTEH U
COCTOSIHUS 37J0POBbsI TAKMX 00YYarOIINXCSl.

JlJis CTYZIeHTOB C HapyUICHUSIMH OTIOPHO-ABUraTenbHol Qpynkuuu u ¢ OB3 no
CIIyXy NpelyCMaTpUBAETCS CONPOBOXKIECHUE JIEKIMI W MPAKTHYECKUX 3aHATHHA
MYJIbTUMEIUMHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MATEPUAIIOM.

[nsa crygentoB ¢ OB3 1o 3peHHMIO MpeayCMaTpUBAECTCS IMPUMEHEHUE
TEXHUYECKUX CPEACTB YCHJIEHUS OCTAaTOYHOTO 3PEHHs, a TaKXKe MpeayCMOTpeHa
BO3MOXHOCTh pa3pabOTKU ayAMOMaTepUaoB.

[lo nanHON nucuuIUIMHE OOyYe€HHWE WHBAJIUIOB U JIMI C OTrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3J0POBbSI MOXET OCYLIECTBIIATBCA KaK B ayJIUTOPHM, TaK U C
UCTOJb30BAaHUEM  DJIEKTPOHHOM  MH(QOPMAIMOHHO-00pa30BaTENbHONM  CPEJBI,
00pa30BaTeNbHOr0 MOPTAJIA U AJIEKTPOHHOM MOYTHI.
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JINCT AOIIOJHEHUN U UI3SMEHEHNI

paboueit mporpaMMbl JUCITUTUTMHBI

PabGouass mporpamMma IHUCHMIUIMHBI PAacCMOTpPEHa, OOCYXJeHa M ojo0peHa i
ucnonnenust B 202 -202  yuyeOHOM Tozly Ha 3aceqaHuu Kadeapbl, IPOTOKoa No
OT _ « » 202 L.

Baecenbl JOITIOJIHCHUA 1 U3MCHCHUA

PaGouass mporpamma IUCHUIUIMHBI pPacCMOTpeHa, OOCYXKJIeHa MW oj00peHa s
ucrionHenus B 202 -202  ydeOHOM roay Ha 3aceqaHuu Kadeapbl, IPoTokos Ne
OT _ « » 202 r.

BHecennl JOITIOJIHCHUA 1 U3MCHCHUA

PaGouass mporpamma IUCHUIUIMHBI pPAacCMOTpeHa, OOCYKJeHa W ojo0peHa st
ucnionHenus B 202 -202  y4eOHOM roay Ha 3aceqaHuu Kadeapbl, IPOTOKoJ No
OT _ « » 202 L.

Baecennl JOITOJIHCHUA 1 U3MCHCHUA

PabGouass mporpamMma JHCHMIUIMHBI PAacCMOTpPEHa, OOCYXJIeHa u ojo0peHa s
ucnonnenust B 202 -202  yuyeOHOM Tojly Ha 3aceqaHuu Kadeapbl, IPOTOKoa No
OT _ « » 202 L.

Baecennl JOITIOJIHCHUA 1 U3MCHCHUA
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