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1. HaumeHoBaHHe JUCIHILTHHBI

«Cuctembl yripaBieHus 6a3aMu JTaHHBIX».

2. TlepeyeHb IUIAHMPYEMBIX Pe3y/IbTaTOB OCBOEHHsI 00pa3oBaTe/TbHOM

nporpaMmmsbl (HEpE‘IEHb KOMHETEHH“ﬁ) C YKd3dHHEM MHUKATOPOB UX JOCTH)KEHUA

H IVIAHUPYEMBIX pe3y/IbTAaTOB Oﬁy‘-IEHI/IH no AucCIuIlInHe

Kopg HaumenoBanue WNHavKaTopsl OCTUKEeHUS Pe3ynbTarhl 00yueHus (YyMeHUS U
KOMITeT | KOMIIeTeHL[UU KOMITeTeHLIUU 3HaHUs), COOTHECEHHBIEe C
eHLUU VIHJUKATOpaMH JOCTWKeHUs
KOMIIeTeHLIUU
I[TKH-6 | CriocoOHOCTh [leMOHCTpPUpYeT 3HaHWe OCHOB | 3HaTh: OCHOBBI peJSLIMOHHBIX 0a3
OpraHW30BBIBaTh | PESLMOHHBIX 0a3 JaHHBIX, JlaHHbIX,  HOpMa/v3aluu  [JaHHBIX,
TIOMCK U cOop HopManu3saluu aauseix, ACID, | ACID, CRUD, ORM
vHpopmauuy, ee | CRUD, ORM, ucrosne3yer YMeTh: UCII0/1b30BaTh TPaH3aKLIMU
XpaHeHue B TPaH3aKLU1
CTPYKTYPHPOBaHH | [IeMOHCTpUpYyeT 3HaHHe 3HAThb: TeXHOJIOTUU XpaHeHUst
OM BUJe, Pa3MUYHBIX TEXHOJIOTHUH JIaHHBIX: peJIILIMOHHbIe u
IPOEKTHUPOBATh U | XpaHEeHUs! JaHHbIX: HepeJILMOHHbIe 6a3ssr Jl@HHBIX,
peav30BbIBaTh pesISILIMOHHbIE U JIOKyMeHTapHble XpaHWINLLA
peJILMOHHbIe U HepessLMOHHbIe 0a3bl JaHHBIX, | yMeTb: W3B/leKaTh JaHHble U3 pasHbIX
HepeJIsILIMOHHbIe JIOKyMeHTapHble XpaHWIHLLa, VCTOYHMKOB U B pasHbIX (popmarax, B
6a3el 1 V3B/IeKaeT JlaHHble U3 pa3HbIX | TOM YKCJIe IIPOrPaMMHO
XpaHU/ULLA VICTOUHUKOB Y B Pa3HbIX
JlaHHBIX ¢dopmarax, B TOM uucsie
IIPOrPaMMHO
[IpoekTupyeT XxpaHunuiLa 3HaTb: XpaHWIMILA [JaHHBIX, HUX
JAHHBIX UCXOJS U3 UX Ha3HaueHWe U xapakTep JaHHbIX
Ha3HaueHUs U Xapakrepa yMeTb: TIPOEKTUPOBaThb XpaHWIULLA
JAHHBIX, BBIOMpAeT JlaHHBIX WCXOZJS W3 WX Ha3HAueHUs U
VHCTPYMeHTaJ/IbHOe U Xapakrepa JlaHHBIX, BbIOMpaeT
apXUTEKTYPHOe pellleHue, VHCTPYMEHTA/IbHOe U apXWUTeKTypHOe
($131MYeCKyI0 U JIOTUYECKYHO peleHue, (GU3UYECKYH0 U JIOTUYECKYIO
CXeMy JJaHHBIX U CXeMy JIJaHHBbIX U MOXKeT 0O0CHOBBIBATb
000CHOBBIBaeT CBOU BbIOOD CBOH BBIOOD
[TKH-8 | Crioco6HOCTB [emoHcTpHpyeT 3HaHus 00 3HaTb: OCHOBHble HH(OpPMAaLOHHbIE
WCII0/1b30BaTh OCHOBHBIX UH(OPMALJMOHHBIX TEXHOJIOTUM  yIipaBjieHusi  0a3amu
COBpPEMEHHbIe TeXHOJIOTUSAX M MIPOTPaMMHBIX | JaHHBIX M TpOrpamMMHbIe CpeJCTBa,
VMH(OPMaLIMOHHbI | CPe/CTBaX, MO3BOJISIOLUX UX T103BOJISIFOLLIME UX UCII0/Ib30BaTh

€ CHUCTeMBbI JI/Is1
pelieHus 3aau
rpeiMeTHOU
o06y1acTH, B TOM
yucse
0TEeUeCTBEeHHOI'0
TTPOM3BO/ICTBA

HCII0/1b30BATh

yMeThb: WICTI0/Ib30BaTh
vHpOpPMalLIMOHHbIEe TeXHOJoruu 0a3
JIAHHBIX [I/I51 pellleHus1 3a/1au

Pa1rioHasbHO BbiOMpaeT
MH(pOPMaLMOHHbIE TEXHOJIOTUU
Y peaii3yoliye ux
TIpOrpaMMHbIe CPeJiCTBa, B TOM

3HaTh: CUCTeMbl yrpaBjeHUsi Oasamu
J@HHBIX M peajusylolje  UX
NporpamMMHbIe CpeJiCTBa

yMeTb: paLMOHAIBHO BbIOpATh




Yucsie, C y4eTOM CTPaHbI
NIPOUCXO’KeHUsI TPOrPaMMHBIX
CpeSCTB

CUCTeMbI yIIpaB/ieHUsT 06a3aMu [JaHHbBIX
YW peanu3ylolle UX T[pPOrpaMMHbIe
cpeAcTBa

Ucrionb3yeT coBpeMeHHbIe
vH(bOpMaLMOHHbIe TEXHOJIOTHUH
Y MporpaMMHbIe Cpe/iCTBa MpH
pelIeHny 3a/1a4 pa3paboTKu
TIPOrPaMMHOT0 00ecrieueHust
JJ1s1 S)KOHOMUUECKUX U
(bMHaHCOBBIX MPU/IOYKEHUM

3HaTh: CUCTeMbl yIipaBjieHUs Oa3amu
JAaHHBIX  [7I1  SKOHOMUYECKUX U
(bMHAHCOBBIX TIPU/IO)KEHWW, B TOM
ylC/e OTeueCTBEHHOTO MPOU3BO/CTBA

yMeTb:  WCMOJIb30BaTb  CHUCTEMBI
yripaBieHusi 0a3aMM  JIaHHBIX TIpH
pereHun 3a71ay4 pa3paboTku
MporpaMMHOT0  o0ecriedeHUst IS
KOHOMUYECKMX U (PUHAHCOBBIX
TIPUJIOKeHUH




3. MecTo AMCOMILUIAUHBI B CTPYKTYype 00pa3oBaTe/IbHOM NMPOrpaMMbI
OucimriimHa  «CucTeMbl  yripaBieHWs 0a3amMu  [aHHBIX»  OTHOCHUTCS K

«Ob6merpodeccroHaILHOMY ITUKITY».

4. O0beM ANCIUIUIUHGBI (MO/y/15) B 3aUeTHBIX eJMHULIAX M B aKaJeMUYeCKHX
yacax C BblJjeJleHHeM o0beMa ayfUTOpPHOM (IeKjUM, CeMHHapbl) U
CaMoCTOATeTbHOU PaboThI 00yUarOIMXCs

OuHas dopMa 006yueHust

Bup yueoHo# paboThI Mo Bcero Cemectp 3 Cemectp 4
JUCHMITUHE (B3/ewm (B uacax) (B yacax)
yacax)
OO01as TPYAOEMKOCTD JUCIIMIL/THHBI 7/252 108 144
KonTakTHas padora- 136 68 68
AyauTOpHBbIE 3aHATUSA
Jleknum 32 16 16
CeMuHapBbl, NpaKTHYeCKHe 3aHATHSA 104 52 52
CamocTosaTe/IbHasA paboTa 116 40 76
B Tom uncie KypcoBas 24 - -
pab0Ta/KypCOBOM MPOEKT
By Texyljero KOHTposis KonTponbHas KonTtponbHas
pabora pabota
Bui mpomMe)xyTOUYHOM aTTecTaljuu 3aueT, JK3aMeH 3auer JK3aMeH




5. Cojep)kaHHe JUCHHUILUIHHBI, CTPYKTYpPHPOBaHHOe MO TeMaM (pa3jesiam)
AMCOMIUIMHBI C yKa3aHHMeM HX 00bpeMOB (B akKajjeMHYeCKHX 4Yacax) U BHJOB
y4eOHBIX 3aHATHH

5.1. CopeprxaHue AMCIUIIUHBI

Tema 1. Ba3bl JaHHBIX U yIIpaB/eHHe UMHU. JBOJIIOIUSA CUCTeM 0a3 JaHHBIX.
ApXHUTeKTypa cucTeM 0a3 JaHHbIX.

Wudopmarusi, aaHHble, 3HaHUS. BBezeHuve B 0a3bl /IaHHBIX, OCHOBHbIe TIOHATUS U
oripefiesieHHs.  ABTOMAaTU3MPOBaHHble UH(OpPMal[MOHHble CUCTeMbl. Ha3HaueHue U
KOMITOHEHThI CUCTeMbI 0a3 JIaHHBIX. DBOJIIOLMS CHCTeM 0a3 JaHHBIX, 3Tanbl pa3BuThs CYB/I.
BBegeHre B apxXuTeKTypy cucteMm 0a3 gaHHbiXx. TpeboBanusi k CYB/[. ®yukuuu CYB/I.
TpexypoBHeBasi apxuteKkrypa cucteM 6a3 pgaHHbix ANSI / SPARC . ApxuTekTypa
MHOTOTI0/Tb30BaTe/IbCKUX CcUcTeM 0a3 gaHHbIX. KommonenTsl CYB/l. O630p cOBpeMeHHBIX
CYB/l. OcobeHHOCTU OpraHu3alliy JaHHbIX B MH()OPMAIIMOHHBIX cUcTeMaX. OTIAYUS MEXIy
COBpeMeHHbIMU pessitiuoHHbIMU CY B/,

Tema 2. Mojenu faHHbIX. PesisiiuoHHAst Mo/ie/1b JJAHHbIX.

[Tonsitne mogenu faHHbIX. COCTaB/SAOIMIME MOZENUW [aHHBIX: TUIbl CTPYKTYp /[JAaHHBIX,
orepali HaJ, JAHHBIMH, HabOp TpaBU/ 1[eJIOCTHOCTH JAaHHBIX. Krmaccudukaiusi Mojesneit:
ceTeBas, MepapXxuuecKasi, pe/isiifuoHHasi, 00BeKTHO-OPHEHTHPOBaHHas!, 00BeKTHO-Pe/ISIIMOHHAas
Mozles fiaHHbIX. COOTBETCTBHE MOZesiel JaHHBbIX Ha3HauYeHWIO0 MH(OPMALMOHHBIX CHUCTEM, B
KOTOPBIX OHU HCIO/b3YIOTCSA. MCTOpusi, KOMIOHEHThI (acCreKThbl) PpeJIILMOHHOM MOJenu
JaHHbIX. OCHOBHBIE TTOHATHUS Pe/ISIMOHHOM MOJIeNIU JaHHBIX: OTHOIIEHHe, CXeMa OTHOILIeHHUS,
cxeMa 0a3bl JJaHHBIX, KOPTeX, aTpUOYT, TUIl JAHHBIX, JOMEH, TIepBUYHBINA KJIFOU, BHELTHUM
KJIIOU, TUIbI CBA3€H, L|eJIOCTHOCTh JaHHbIX. CBOMCTBa OTHOLIEHMM. AHOMaIUKU PeJIILMOHHBIX
cxem. Hopmanuzaijusi oTHoileHuii. [IpuBejeHve K mepBoMl HopMasibHOU (opme. IloHsiTHe
(GyHKLMOHa/NIBHOW 3aBHUCUMMOCTU. [IpuBefieHMe KO BTOpOW HopMasibHOW ¢opme. IloHsTHE
TPaH3UTUBHOM (DYHKI[MOHA/bHOW 3aBUCMMOCTH. [IpriBefieHMe K TpeTheil HOpMasbHOU (opme.
[MpuBeneHve Kk HopMmanbHOW (opme boiica-Kogga. [pyrue 3aBUCHUMOCTHM M HOpMajbHbie
dbopmbl: 4HD — MHOro3HauHble 3aBUCMMOCTH, SH® — MakcMMaibHO BO3MOJKHOE Pa3/io’KeHUe
6e3 morepr uHbopMaluu. ['paduueckas cxema MOAeNW AAHHBIX. PesslioHHas anrebpa.
PensumnonHoe ucuuciienue.

Tema 3. OcHoBbl SQL. BBeieHte B si3bIKH onpejenenus JaHnHbix (DDL) u
MaHUIy/IMpoBaHus JaHnHbiMU (DML).



Beegenue B 1361k SQL . OcobenHoctu SQL . Jlekcnueckasi ctpykrypa SQL : KitoueBbIe CI0Ba,
WJIeHTU(PUKATOPbI, KOHCTAHTHI, ONepaTopkl, CrieljiajlbHble CUMBOJIbI, IPOITYyCKH, KOMMEHTapHH.
[TpuopureT onepatopoB. UKC/IOBbIe TUMBI: 1]€/I0UMC/IeHHbIe, Yic/ia (UKCHPOBaHHOW TOUHOCTH,
yucia ¢ maBarolel Toukord. CUMBoOJIbHBIe TUMBL: character , varchar , text . Tunsl «gata u
BpeMmsi». Jlormueckuii Tun. Maccusbl. Turiel JSON . Co3zmanue, n3MeHeHUe, yianeHyue Tabuuil,
oriepatop TRUNCATE . 3Hauenus o ymonuanuto. Orpannuenus: yHUkaabHOCTU UNIQUE ,
orpannyenre CHECK , repBuuHBIA K/ItOU, BHeIIHWN Kitou. [IpeacraBnenus. CxeMbl 0a3bl
naHHbIX. CoBmecTHOe Hcro/b3oBaHue oriepatopos CREATE , ALTER , DROP pana co3panus
Y U3MeHeHWs CTPYKTypbl 0a3bl [JaHHBIX. Ha3HaueHWe si3blka MaHUITY/IMPOBAaHUS JAHHBIMH.
BcraBka manHbIX: o6umii Bug, oriepatopa INSERT , Bo3Bpar 3HaueHuii moseil. BcraBka mpu
orpaHnueHny yHuKanbHOCTU. [Ipemyiokenrie ON CONFLICT . Komanga COPY . O6HoB/eHHe
naHHbIX: obumii BuA orepatopa UPDATE , obHoBneHne c 1ojBLIOODKOW, OOHOBIEHHe C
JIOTIONTHUTE/IbHBIMU  TabnuliaMu. YajieHue [aHHbIX: ob6muii Bup omepatopa DELETE |
yZaneHue C TI0/IBBIOOPKOW, y/ajieHWe C [OTIO/THUTeNbHbIMH Tabmmiamu. Vicrmonb3oBaHMe
ortepatopoB INSERT, UPDATE, DELETE ans HamosiHeHHs1 0a3bl JaHHBIX. Pa3BepThiBaHHE
0a3bl JaHHBIX.

Tema 4. @opmupoBaHue HadopoB AaHHBIX: onepaTop SELECT.

Crtpykrypa 3anpoca SELECT . Jlornueckasi ocieioBaTe/IbHOCTb Orepalyi, BbITIOHSIeMBbIX
SELECT . Criucok Bbibopku. IIpocrast dopma SELECT . Ucnonb3oBanue DISTINCT . dpaza
FROM . ®pa3a WHERE . SQL-BeipakeHust. [TonHble MMeHa B criicKax BeIOOpKU. [IpriBeseHue
tuna. 3HaueHuss NULL. Boi3oBbl pyHkumii B SQL -BbipakeHusix. MaTemaTuueckue (QyHKLIWH.
CrpokoBble ¢pyHKIMU. DyHKIMM faThl. PyHkimK KoHBepTauuu. @yHkuyuyr NULL . OnepaTop
CASE . YcnoBHble BolpaxkeHusi. Oneparop IN . Onepatops! cpaBHeHus. CorioctaB/eHue C
obpasijom. KoHCTpyKIMy cpaBHeHHs1 CTPOK U MaccuBoB. CoeuHeHus: Tabmui]. [lepekpecTtHoe
coequHenne, CROSS JOIN . Buaytpennue coeaunenus : INNER JOIN, NATURAL JOIN.
Bremnue coegunenus: LEFT JOIN , RIGHT JOIN , FULL JOIN . Oco6eHHOCTH COeIUHEeHUSI.
Orpanuuenusi. IlceBAOHWUMBI [jii  WMeH CTOJMIOLIOB Y TaO/MMUHBIX  BBIPAyKEHWH.
CamocoeauHenus. ['pyninupoBka v arpervpoBaHue. ®pasa GROUP BY . Arperupyromue
dbynkiuu. ®dpaza HAVING . VYnopsiioueHue U OrpaHduYeHHe KOIMYeCTBa pe3y/IbTaTOB:
ORDER BY , OFFSET , LIMIT . Vcnonb30BaHWe KOMOWHHUPYIOIUX 3arpocoB (OMepaTopoB
pabotel Hag mHOKectBamu) UNION , EXCEPT , INTERSECT . Mcronp3oBaHue orieparuii
GROUPING SETS, ROLLUP u CUBE . OcHoBbl noa3anpocoB. [IpocTeie mof3arpocsl.
CkansipHble TIof3arpockl. Tabmiunble 1oa3anpockl. Ciio)kKHBIE MOA3ANpPOChl. OKOHHBIE

byHKLMM.

Tema 5. Tpanzakuumu.



KoHnujerniusi TpaH3aKLyii: HauaTh BbIMo/HeHWe Tpynmbl onepauuii ( BEGIN ), 3adukcupoBats (
END / COMMIT ), ormenutb ( ROLLBACK ), 0ocCTaBUTb TOYKY COXpaHeHHUs
( SAVEPOINT ). Tpan3akuyuu u cBorctea ACID . Cepuanmusainusi TpaH3aKLMi. YpPOBHU
n3ossituu TpaH3akuuii: READ UNCOMMITTED , READ COMMITTED , REPEATABLE
READ , SERIALIZABLE . Mexanusmbl OJOKMDOBKMA: Ha YpOBHe Tab/uil, CTpOK,
peKoMeH/iaTesbHasi 6/I0KMPOBKa.

Tema 6. I[IpoekTHpoBaHHe 0a3 JaHHBIX.

CeMaHTUUECKOe OMUCaHWe TIpeJMeTHOM obsacty, OusHec-ripaBwia. KoHienTyanbHOe
MpOeKTHpOBaHre. Mogenb «CyLIHOCTb-CBA3b». OmnpepeneHue cylHocTer. OrnipezeneHue
aTpubyToB. Knaccudukaiys aTpuOyTOB: IPOCTOM, COCTaBHOM, OJHO3HAUHBIM, MHOTO3HAYHbIH,
TIPOM3BO/IHBIM, K/TFOUEBOM, HEK/FOUeBOM, o0s3aTe/bHBIM, HeoOs3aTenbHbI. OmnpeeneHue
nomeHOB. OripefieieHWe K/rOuel: CymNepK/rou, MOTeHLMalbHbIM K/H0Y, MEepBUUHbIA K/IHOUY,
a/IbTePHATUBHBIA K/HOY, BHeIIHUN Kou. OmnpesiesieHre CBsizeild: 00s13aTebHOCTh, KPaTHOCTD
(KapJMHA/ILHOCTD), XapaKTEPUCTUKH CBsi3el. MozieTupoBaHue CBsizelt Mexky oobektamu: ER -
Juarpammbl. Hotaumu g npegcrasieHuss ER -auarpamm. Paciimpenus MoJed «CyLHOCTb-
CBsI3b»: YTOUHeHHe/000011jeHre, arperupoBaHye, KoMro3uiys. Ornpe/esieHre CyrepKaacCcoB U
Mo/IK/1accoB. JlonosHMTeNbHbIe JeNCTBUS CO CBs3AMU. OripesiesieHHe acCOLMaTUBHBIX CBSI3eH.
Pa3spemienne cBsse Tmna N:M. OrnpezeneHue HemepemellaeMbIX, HepapXU4eCcKuXx,
PEKYPCUBHBIX M [AYTOBbIX CBsized. MogenvpoBaHHWe [aHHbIX Ha TMPOTSHKEHWH BpEMEHM.
Jlorueckoe TpoeKTHpoBaHue. YjaneHue cBs3edt N : M . YjganeHue cBsizeli ¢ arpubyTamu,
CJIOKHBIX, PEKYPCHUBHBIX, W30bITOUHBIX CBsI3el. YajleHWe MHOTO3HAauHbIX aTpuOyTOB.
[lepexos K JIOTUYECKOW MoOJenu: TipaBWaa (OPMUPOBAHUSI OTHOILLEHUHN, MpHUMeHeHue
TeXHOJIOTUM HopManu3aiuu. [lepexon K ¢usmdeckoit mozenu. Ilpeobpa3oBaHue JI0rHYeCcKon
Mojleni B pensiroHHyt0. CormaiieHre uMeH 0a3bl JaHHBIX: W3yUeHHe U TIPUMeHeHHe TTPaBUI
UMEeHOBaHHUS1 00bEKTOB, UCITOb3YEeMBIX B (DU3UUECKUX MOJIEJISIX.

Tema 7. [IporpaMMupoBaHie Ha CTOPOHe cepBepa 0a3bl JaHHBIX, MPU/I0KEHHSI.

DYHKLUU U MIPOLIelyphl: OTpe/iesieHre, apaMeTphbl orpe/esieHus, BbI30B. Kateropum QyHKIui

IMMUTABLE, STABLE, VOLATILE. OnpeneneHvie (QyHKIMii Ha si3blKe 3arpOCOB.
[Teperpy3ka ¢yHkiui. @yHkuud SQL ¢ BbixoAHbIMU mMapaMmeTpamMu. PyHkimu SQL ¢
repeMeHHbIM UYUCIOM  aprymeHToB. DyHkimu SQL co 3HaueHUsIMU aprymeHTOB 110
ymomyanuto. @yHkiuu  SQL , mnopoxzarorue Tabsuipl. DyHKIMM, BO3Bpalllaoliye
MHOXecTBa. [Tomumopdubie GyHkiuu SQL . ®dynkimuu SQL ¢ mpaBuiaMyd COPTUPOBKH.
Tpurrepel. O630p MexaHu3Ma paboTbl TpurrepoB. TpurrepHble (QyHKUUH. BHAUMOCTDH
V3MeHeHU B JaHHbIX. S13bIK PL / pgSQL : 00bsiB/IeHus], YIIPAB/ISIONIYe CTPYKTYPbI, KYPCOPBI,
coobmienust 06 ommbkax, ornagka. S3bik PL/Python. ®yukim Ha PL / Python . 3Hauenus
JJaHHBIX: CcomocTaByieHre TUMNOB JaHHbIX; Null , None ; MaccuBbI, CIMCKY; COCTaBHbIE THIIbI;



dbyHKI[MY, BO3Bpalllawoiiye MHO)KecTBa. COBMeCTHOe WUCIO/b30BaHUe [aHHbIX. AHOHUMHbIE
6/0ku koza. TpurrepHele GyHKIuH. OOpaijeHre K Oa3e gaHHbIX. Pabora c PostgreSQL B
Python . API mogayns Python. TTogknrouenue kK 6a3e ganHbIXx. Kypcop v onepariyy C JaHHBIMU:
BCTaBKa, BbIOOPKA, 0OHOB/IEHHe, yjaneHue. Vi3MeHeHre CTPYKTYPbI 0a3bl JaHHbBIX.

Tema 8. OnTuMM3aLys BbINIO/THEHUS 3aMPOCOB.

Vcrnonb3oBaHWe HWHEKCOB. VIHAEKCHBIE CTPYKTYPhl: B -7iepeBbs, OHUTOBBbIE KapThbl, Apyrue
BU/bI MHAEKCOB. Co3ganue uHgekca, CREATE INDEX . ¥Ynanenue ungekca, DROP INDEX .
YHukanbHble uHAeKCbl. (CocTaBHble WHIEKChbl. VHAEKChl 110 BbIpa)kKeHUsAM. YacTUyHbIe
VHJEeKCbl. VIHAEeKCbl Y MOpSJOK COeJVHEHWW. AJNTrOpUTMBI AOCTyINa K [aHHbIM: TMOJIHOe
(mocnemoBaTenbHOE) CKAHUPOBaHUE, OCTYIT K TabuIjaM Ha OCHOBe WHZEKCOB, CKAHUPOBaHHE
TOJTBKO WH/IEKCa, CKaHWPOBaHWe Ha OCHOBe OWTOBOM KapThl. Criocob coepviHeHWs: HaOOPOB
CTPOK: BJIOKEHHBIM LUK/, XelllMpoBaHue, cyivsiHue. [1oaxopl K oNTUMHU3aluK 3anpocoB. [1naH
BbilosiHeHUs1 3arnpoca U KomaHzaa EXPLAIN . Ilapamerp ANALYZE . CrartucTuka,
WCI0J/Ib3yeMasi [UIAHUPOBLIMKOM. YTIpaB/JieHWe T[UIAHUPOBLIMKOM C TIOMOILLBI  SIBHBIX
nipezyioxkeHuid JOIN.

Tema 9. Hepensinuonnsie u pacnpejeneHusie CYB/I.

CYBZl NoSQL , ocHOBHbIe XapaKTepUCTUKU. TUIbI CUCTeM: XpaHWIUILA «K/IOU-3HAueHUe»
( Oracle NoSQL Database , Redis ), okymeHTOOpreHTHPOBaHHbIe 6a3bl AaHHBIX ( CouchDB ,
MongoDB ), rpacdossie 6a3bl faHHBIX ( OrientDB , Neo 4 j , InfiniteGraph), koioHOUHbIe 6a3bl
naHHbIX ( Apache HBase , Apache Cassandra ), 6a3bl gaHHbIX B mamstd ( RDM , Amazon
DynamoDB Accelerator ), 6a3b1 JaHHBIX ITOMCKOBBIX cucteM ( Amazon ES ). PacnipegeseHHbie
CYB/l: Ha3HaueHUe, CTPYKTypa, OCOOEHHOCTU peanu3aliid B WHGMOOPMAI[MOHHBIX CHCTEMaXx.
HamnpaBsieHusi pa3BUTHSI CUCTeM XpaHeHUs JAaHHbIX U 3HAHUM.



5.2. YueOHO-TeMaTUYeCKHH IJIaH

Tpymo0eMKOCTb B yacax

KonTtakTtHasi paboTa - AyauTopHast
Ne | HaummeHoBaHMe Tem(pa3zesoB) pabora Camocrosi
/1 JUCLIUTIMHBI Bcero O6imas, 5 CeMuHapshl, TeJbHadA
Tl JleKuMM | TIpaKTUYeCK pabora
- vie 3aHATUS

ba3bl 1aHHBIX U yTipaB/ieHue

1 VUMH. DBOJTIOLIMS cucTeM 0a3 10 6 ) 4 4
JJaHHBIX. APXUTEKTypa CUCTeM
0a3 JaHHBIX.

9 Mopenu gaHHbIX. PensitiioHHast 26 18 4 14 3
MOZeJIb [JaHHBIX.
Ocnosbl SQL. BeegeHue B

3 S3bIKY OTIpe/ie/IeHus JaHHbIX 26 16 4 12 10
(DDL) u MmaHUNy/TMPOBaHUs
JaHHbivu (DML).
dopmupoBaHre HAOOpoB

4 fJansbix: onepatop SELECT. 74 40 10 30 34

5 TpaH3aKLMH. 12 6 2 4 6

6 [TpoekTrpoBaHue 0a3 JJAHHBIX. 34 18 4 14 16
[IporpammupoBaHue Ha

7 CTOpOHe cepBepa 0a3bl JAHHBIX, 34 18 4 14 16
TIPUIOXKEHUSL.

3 OnTyMur3aLMst BbITIOJIHEHUS 75 1 1 10 14
3arpoCoB.
Hepenauuonsslie v

) pacnpezneneHdsie CYB/I. 1 3 1 2 8

Wtoro 252 136 32 104 116
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5.3. CojepxaHue ceMUHApPOB

HaumeHoBaHHe TeM
(pa3paesioB)
JUCHUILTHHBI

ITepeyeHb BONPOCOB /11 00CY)K/I€HUA Ha
ceMHHApax, NPaKTHYeCKHUX 3aHATHAX

®opMbI NIPOBE/eHUs
3aHATHH

basbl 1aHHBIX U
yTpaB/ieHUe UMHU.
OBoJroLMs cucTeM 06a3
JAHHBIX. ApXUTEKTYpa
cucTtem 0a3 JaHHBIX.

BBegieHve B 6a3bl JaHHBIX, OCHOBHBIE TTOHATHUS U
onpeziesneHusi. HazHaueHye 1 KOMITOHEHTbI CUCTEMbI
0a3 maHHBIX. DBOJIIOLIMS CUCTeM 0a3 JJaHHBIX, STarlbl
passutus CYB/Il. BefeHue B apXUTEKTypy CUCTEM
6a3 gansbix. TpeboBanusi K CYB/. @yukuuu CYB/I.
TpexypoBHeBast apXUTeKTypa CUCTeM 0a3 JaHHBIX
ANSI/SPARC. Apxurekrtypa
MHOTOIT0/Tb30BaTe/TbCKUX CUCTeM 0a3 IaHHBIX.
KomnonenTtsl CYB/I.

NurepakTrBHas hopma,
KOJIJIEKTUBHOE
o0Cy>KeHHe peleHuH.

Mopenu faHHbIX.
PesnsiionHas Mozienb
JIlaHHBIX.

[MToHsiTrie Mozienu AaHHBIX. Knaccudukaiiys Mogesneid:

ceTeBasi, HepapXuyueckasi, pesisiliioHHasi, 00beKTHO-
OpPHEHTHUPOBaHHasl, 00bEKTHO-PEJII[UOHHAS. MO/IE/TH
JaHHbIX. OCHOBHbIE TIOHATHS PeJILIMOHHON MO/ie/n
JTAaHHBIX: OTHOIIIEHWE, CXeMa OTHOIIIEHUs], CXeMa 0a3bl
JTAaHHBIX, KOPTeXX, aTpUOyT, TUTI IJaHHBIX, JOMEH,
TIePBUYHBIN K/THOU, BHEIITHUM KJTHOU, TUTbI CBSI3eH,
11eJIOCTHOCTD JIaHHBIX. CBOMCTBA OTHOILIEHMIA.
AHOMasMu pesisiiuoHHbIX cxeM. Hopmanu3aiiusi
oTHoleHul. [TpuBefieHre K TepBOii HOpMaJTbHOM
tdopme. IMoHsATHE GHYHKI[MOHATHLHON 3aBUCUMOCTH.
[IpuBeeHre KO BTOPO HOpMasibHOM hopme.
[ToHsiTWE TPAaH3UTUBHOMN (HYHKI[MOHATHLHON
3aBUCUMMOCTH. [IprBe/ieHHe K TpeTbell HopMaIbHOU
dbopme. I'padmueckasi cxema MoJie/id JaHHbIX.
PensiiiioHHast anrebpa. PesiAiiioOHHOe UCUKCTIEHHE.

WHTepakTHBHAs popMma,
MIPaKTHUKYM T10
PEIIeHHIO 3a/iau 110
TeMaTHKe 3aHSTHUs U
KOJIJIEKTUIBHOE
o0CcyKIeHue pelleHnH,
CaMOCTOsITe/TbHAs
paborTa.

OcHoBrl SQL.
Brenenue B A3bIKK
onpezesieHUs JaHHbIX
(DDL) u
MaHUITY/TMPOBaHUS
JanHbiMu (DML).

Jlexcuueckas cTpykrypa SQL: kiroueBble C/10Ba,
WJeHTU(PUKATOPbl, KOHCTAHTHI, OTIePaTOPhI,
crielja/ibHble CUMBOJIbI, POITYCKW, KOMMEHTapHUH.
IIpuopurer onepatopoB. UUC/10BbIe TUIIBL:
Lle/IOYMC/IeHHbIe, YhC/la (PUKCHPOBAHHON TOYHOCTH,
yuCsIa C Iy1aBaroler Toukor. CUMBOJIbHBIE TUIbL:
character, varchar, text. Tunsl «zara u Bpems».
Jlornueckuii Tun. Co3naHue, U3MeHeHue, yaaeHue
Tab/MLl. 3HaueHus1 o yMoTuaHuio. CxeMbl Oa3bl
JaHHbIX. Orpannyenus: yHukanbHOCTU UNIQUE,
orpannueHue CHECK, nepBuYHbIN K104, BHELLIHAN
K/1r04. COBMECTHOEe UCMO/Ib30BaHUEe OIepaTOpOB
CREATE, ALTER, DROP pns co3ganus u
M3MeHeHUsI CTPYKTYPbI 6a3bl aHHBIX. Ha3HaueHMe
s13bIKa MaHUITY/IMPOBaHKUs JaHHbIMU. BcTaBka
JaHHbIX: 00mmmit Bug onieparopa INSERT, Bo3Bpat
3HauyeHW nosield. BcTaBka pu orpaHUYeHrd

WHTepakTHBHAs popMa,
MPaKTUKYM T10
peILeHHIo 3aay 10
TeMaTHKe 3aHSTHUs U
KOJUIEKTUBHOE
o0Ccy>kaieHre pereHui.
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yHukansHocTH. IIpeanoxxenrne ON CONFLICT.
Komanzma COPY. O6HOB/IeHMe AAHHBIX: 00U BUJ
ortepatopa UPDATE, o6HOB/IeHME C TO/IBBIOOPKOH,
00OHOBJIEHUE C [IOTIOJIHUTETbHBIMU Tab/TUIaMHU.

Y nanenue faHHbIX: obOuwmii Buz onepatopa DELETE,
y[lasieHue C To/iBbIOOPKOM, yjaieHue ¢
JOTIOJTHATETbHBIMU Tabsuriamu. Vicronb30BaHue
onepatopoB INSERT, UPDATE, DELETE as
Haro/IHeHUs1 06a3bl JaHHBIX. Pa3BepThiBaHUe 6a3bl
JIAaHHBIX.

dopMupoBaHue
HabOpPOB JJaHHBIX:
onepatop SELECT.

Crpykrypa 3anpoca SELECT. Jloruueckas
10C/1e/]0BaTe/IbHOCTD Ollepaliyi, BbIIOIHSIEMbIX
SELECT. Criucok Bbibopku. ITpoctasi hopma

SELECT. Ucnons3oBanue DISTINCT. ®paza FROM.

®pasza WHERE. SQL-Bbipakenus. [IonHble iMeHa B
crnMcKax BeIOOPKU. [IpuBeeHMe TUMa. 3HaUeHUsT
NULL. Boi3oBsl ¢pyHKUMlM B SQL-BbIpa’KeHUsIX.
MaremaTtrueckue QyHKIUHU. CTPOKOBbIE (PYHKIWH.
®yHKUMU JaThl. DYHKLIUU KOHBepTaLuu. OyHKIUU
NULL. Oniepatop CASE. ¥YcnoBHbIe BbIpaXKeHUsI.
Omnepatop IN. Oniepatopsl cpaBHeHUsI.
ComnocTasnieHue ¢ obpastioM. KoHCTpyKLuu
CpaBHeHUsI CTPOK 1 MacCUBOB. CoeIHeHusT TabJIHLI.
[TepekpectHoe coeauHenre, CROSS JOIN.
Baytpennue coeprnenus: INNER JOIN, NATURAL
JOIN. Bremnue coegudenusi: LEFT JOIN, RIGHT
JOIN, FULL JOIN. Ocob6eHHOCTH COeJUHEeHMS.
Orpanuuenust. [1ceBJOHUMBI /71 UMeH CTOJIOL0B U
TabMMYHBIX BhIpaKeHUA. CaMOCOeJUHeHHUS.
['pynimupoBka u arperupoBanue. ®pasza GROUP BY.
Arperupytoue ¢pyHkimd. ®pasa HAVING.
YnopsioueHre U orpaHUUeHre KOJIMYecTBa
pesysnsTaTtoB: ORDER BY, OFFSET, LIMIT.

VW cnonb3oBaHre KOMOMHHPYIOIIUX 3alIPOCOB
(onepaTopoB paboTe! Hag MHOKecTBamHu) UNION,
EXCEPT, INTERSECT. Vcrionb30BaHue omnepaiiuii
GROUPING SETS, ROLLUP u CUBE. OcHOBBI
rioa3arpocos. [IpocTeie noazarnpockl. CKanspHble
no/3anpockl. TabuuHbIe T10A3anpockl. C10>KHbIE
noz3anpocbl. OKOHHbIE QYHKLUU.

WuTepakTuBHas popma,
TIPAKTUKYM T10
PeLIeHHIO 33y 110
TeMaTuKe 3aHITUs U
KOJIIEKTIBHOE
o0Cy>keHHe pelleHunH,
BBITTOJTHEHHE
KOHTPOJILHOM paboThI.

TpaH3akuu.

KoHnijeniust TpaH3aK1yii: HayaTh BHITIOJHEHUE
rpynnbl onepauuii (BEGIN), 3adukcrpoBath
(END/COMMIT), ormenuts (ROLLBACK),
NocTaBUTh TOUKy coxpaHeHusi (SAVEPOINT).
Tpan3zakiuu u cBorictBa ACID. Cepuanuzanusi
TpaH3aKI[Mi. Y POBHU U30JIALIMU TpaH3akiuii: READ
UNCOMMITTED, READ COMMITTED,
REPEATABLE READ, SERIALIZABLE.
MexaHW3Mbl OJIOKMPOBKH: Ha YPOBHE TabJIUI], CTPOK,

WuTepakTrBHas hopMa,
TIPAaKTHKYM 10
PeLIeHHIO 3a/au 110
TeMaTHKe 3aHATHS U
KOJIJIEKTIBHOE
o0Cy>keHHe peleHuH.
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peKoMeHzaTesibHast 6JIOKUPOBKaA.

ITpoekTrpoBaHue 06a3
JIAHHBIX.

Bbusnec-npaBuia. KoHijernryanbHOe MPOEKTUPOBaHUE.
Mojienb «CyILHOCTb-CBsI3b». Omipe/iesieHre
cyiHocteid. OnpesiesieHre aTpubyTOB.
Knaccudukaius arpubyTOB: MPOCTOM, COCTAaBHOM,
O/IHO3HAUHbIN, MHOTO3HAUHBIM, IPOX3BO/IHbIH,
K/IFOUeBOM, HEK/TFOUeBOH, 00s3aTe/IbHbIH,
Heo0Osi3aTe/ibHBIN. Orpe/je/ieHre JOMEHOB.
OrnipeziesieHre KIHOYel: CyTepK/IoU, TOTeHLUaIbHbIN
KJIIOY, TTIePBUYHBIN K/TH0Y, a/IbTepHAaTUBHBIN KJTHOU,
BHeIlIHWW Ktoy. OnpejenieHue CBsi3e:
00s13aTe/TbHOCTD, KPAaTHOCTH (KapWHA/ILHOCTD),
XapaKTepPUCTUKU CBsizell. Mojie/iipoBaHue CBsi3eit
Mexay oobekTamu: ER-guarpammel. Hotatmu fis
nipefcrasienus ER-auarpamm. Pacimpenust mogenu
«CYIIIHOCTb-CBSI3b»: YTOUHEHHe/000011eH e,
arpervupoBaHue, Komro3uius. OrnpezeseHue
CyTIepK/1acCoOB Y MOJK/IaccoB. [loMoMHUTEeNbHbIE
JercTBus co cBs3siMu. OrpeziesieHre acCOIUAaTUBHBIX
cBsi3eli. Pa3periienue cBs3eli Tuna N:M. OripeziesieHre
HeTlepeMelljaeMbIX, HepapXUueCcKuX, PeKYPCUBHbBIX U
[yTOBBIX CBsi3ell. MoienpoBaHue JJaHHbIX Ha
TMPOTSDKEeHUU BpeMeHH. JIorhnueckoe MpoeKTUpOBaHUe.
Y panenue cBsizeit N:M. Y naneHue cBsi3eii C
aTpuOyTaMH, CJIOXKHBIX, PEKYPCHUBHBIX, U30bITOUHBIX
CBsizell. YjaneHrie MHOTO3HAYHbIX aTpUOYTOB.
[Tepexo/ K TOTMUeCKO MO/ie/: TIpaBuia
(hopmMUpOBaHUS OTHOIIIEHUM, IPUMeHeHHe
TeXHOJIOTUU HopMasu3aiuu. [lepexof K ¢pusnueckoit
mogenu. [Ipeobpa3zoBaHye JIOTHYECKON MOZIeNH B
pessitioHHyt0. CoraiiieHre UMeH 0a3bl JaHHbBIX:
v3yJyeHue Y TIpYUMeHeHue NpaBu/l UMeHOBaHUs
00BEKTOB, MCIT0/Tb3YEMbIX B DU3UUECKUX MOJIETISIX.

NurepaktrBHas dhopma,
TIPAaKTUKYM 10
peLIeHunto 3aau 110
TeMaTHKe 3aHSTHS U
KOJIJIEKTUBHOE
00Cy>KZieHre pereHuH.

ITporpammupoBaHve Ha
CTOpOHe cepBepa 0a3bl
JlaHHBIX, TIPUIOKEHUS.

@YHKLMHU Y NIPOLIelyPhI: OMpe/ie/ieHre, napaMmeTpbl
oripe/iesieHus], BbI30B. Kareropuu QyHKuUuiA:
IMMUTABLE, STABLE, VOLATILE. Onpegenenue
(byHKUMH Ha s3bIKe 3anpocoB. [leperpy3ka yHKIMA.
®yHrumu SQL ¢ BEIXOAHBIMU MTapaMeTpaMu.
®yHkuu SQL ¢ nepeMeHHbIM UKC/IOM apryMeHTOB.
®yukumu SQL co 3HaueHUsIMU apryMeHTOB 110
yMmomyanuto. ynkumu SQL, nopoxaarorye
Tabmmibl. PYHKIIMY, BO3BpaIljatoliie MHOXKeCTBa.
[Momimopdusbie pynximu SQL. @yukuuu SQL ¢
TpaBWIaMy COPTUPOBKU. Tpurrepsl. O630p
MeXaHH3Ma paboThl TpUrrepoB. TpurrepHble
byHKIMU. BuarMocTs UsMeHeHUM B JaHHBIX. H3bIK
PL/pgSQL: 00bsiBNIeHuS, YTIPABISIOLHE CTPYKTYPBI,
KypCOpHI, coob1rieHust 00 ommbKax, oTaagka. 36k
PL/Python. ®@yHkuuu Ha PL/Python. 3HaueHust

NurepakTuBHas hopma,
MPaKTUKYM T10
PEIIEeHUIO 3a/iau 10
TeMaTHKe 3aHSTHUs U
KOJIJIEKTUBHOE
00Cy>KieHue pelleHui,
CaMOCTOsATe/TbHAs
pabora.
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JIaHHBIX: COTIOCTaB/ieHHe THUTIOB AaHHBIX; Null, None;
MacCCHBBI, CITMCKHU; COCTaBHbIE THUIIbI; PYHKLIWY,
BO3BpalljatoIrie MHOXecTBa. COBMeCTHOe
WCTIO/b30BaHue JJaHHbIX. AHOHUMHBIe OJI0KHM KOJa.
Tpurrepnsie ¢pyHkiun. ObpareHve K 6a3e JaHHBIX.
Pabora c PostgreSQL B Python. API mozyns Python.
[Mopxmtouenue K 6a3e naHHbIX. Kypcop v onepanyu ¢
JTAHHBIMU: BCTaBKa, BbIOOPKa, 0OHOB/IEHUe, ya/ieHHe.
V3mMeHeHMe CTPYKTYPbI 0a3bl JaHHBIX.

OnTtumu3zaius
BBITIOJIHEHUS 3aTIPOCOB.

Ncnonb3oBanve nHAEKCOB. UHAEKCHBIE CTPYKTYPHI:
B-zepeBbsi, OMTOBBIE KapThl, IPYTHe BU/IbI UHIEKCOB.
Cosnanne nHgekca, CREATE INDEX. Y nanenue
nHgekca, DROP INDEX. YHuKanbHble UHJEKCHI.
CocraBHble MH/EKChI. TH/IeKChI 110 BbIpaKeHUSIM.
YacTuuHble MHAEKCbI. IHAEKChI U MOPsAL0K
coeJMHEHMWI. AJITOPUTMBI IOCTYTIa K JAHHBIM: TIOJTHOE
(mocnemoBaTe/ibHOE) CKAHUPOBAHUE, JOCTYIT K
TabMLIaM Ha OCHOBE MH/IeKCOB, CKaHUPOBaHKE
TOJIBKO MHJIEKCA, CKAHUPOBaHHE Ha OCHOBe OMTOBOM
KapThl. Criocob coeguHeHUst HAOOPOB CTPOK:
BJIOKEHHBIW LIUKJI, XeIlIUpOBaHue, causinve. [loaxoabl
K OINTHMM3aL[MK 3arpocoB. [11aH BbIoHeHUs
3arpoca ¥ komanza EXPLAIN. ITapametp
ANALYZE. CraticTuKa, UCIoJib3yeMasi
TJIAHUPOBILMKOM. YTIpaBJieHHe MJIaHUPOBILIUKOM C
TIOMOIIIbIO SIBHBIX nipeioykeHuit JOIN.

NurepakTrBHas dhopma,
TIPAaKTUKYM 10
peLIeHuto 3aau 110
TeMaTHKe 3aHSTHS U
KOJIJIEKTUBHOE
00Cy>KZieHue peleHu.

Hepesnsitimonnsie u
pacrpeziesieHHbIe
CYB/.

CYB1 NoSQL, ocHOBHBIe XapaKTepyUCTHUKU. TUIIbI
CUCTeM: XpaHW/IMIIA «K/ou-3HaueHue» (Oracle
NoSQL Database, Redis),
JIOKyMeHTOOPHeHTUPOBaHHbIe 6a3bl JaHHBIX
(CouchDB, MongoDB), rpadoBbie 6a3bl JaHHBIX
(OrientDB, Neo4j, InfiniteGraph), KonoHouHbIe 6a3bl
nanHbix (Apache HBase, Apache Cassandra), 6a3bi
JanHbix B namsati (RDM, Amazon DynamoDB
Accelerator), 6a3bl JaHHBIX TIOUCKOBLIX CUCTEM
(Amazon ES). Pacnpesenennsie CYB/I.

WNuTepakTuBHas popma,
KOJI/IeKTHBHas
MO/ArOTOBKA MPOEeKTa Mo
teme "CYB/] NoSQL" u
BBICTYTIJIEHUE,
JIUCKYCCHUSI.
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6. IlepeueHb yue0HO-METOAMUECKOIr0 oOecIeueHHsl /I CAMOCTOATEe/TbHOM
PadoThI 00yJaKOIUXCS MO JUCHUIUTHHE

6.1. IlepeueHb BOMIPOCOB,

OTBOAMMBIX Ha CaMOCTOSITe/IbHOE OCBOEHHe
AMCIUILUINHBI, (OpMBI BHEQYAUTOPHOI CaMOCTOATETLHOH PadoThI

HaumeHoBaHue TeM IlepeueHb BONPOCOB, 0TBOAMMBIX Ha ®dopmblI

(pa3pesioB) CaMOCTOATe/IbHOe 0CBOeHHE BHeay/JUTOPHOM

AUCIUIUTHHBI CaMOCTOATEe/TbHOU
padoThI

ba3el gaHHBIX U
yIipaB/eHUe UMHU.
OBoJTIOLMS cUCTeM 0a3
Jl@aHHBIX. APXUTEKTypa
cucteM 0a3 ZAHHBIX.

WHdopmariys, faHHbIe, 3HAHUS.
ABTOMaTH3UpOBaHHbIe HH(OPMALIMOHHbIE CUCTEMBI.
BBeieHre B 6a3bl JaHHBIX, OCHOBHbIE TTOHSATHUS U
oripeZiesieHusi. DBOJIIOLMS CHCTeM 0a3 JJAHHBIX, 3Tarbl
passutust CYB/I. O630p coBpemenHbix CYB/I.
OcobeHHOCTH OpraHv3aliy JaHHbIX B
VMH(OPMaLMOHHBIX chcTeMax. OTINUUS MeXIy
CcoBpeMeHHbIMU pessioHHbIMU CYB/I.

Pabora ¢ yuebHoit
nutepatypoi. Pa3bop
BOIIPOCOB TIO TeMe
3aHATHSI.

Mopenu faHHBIX.
Penauuonnas mozesns
JTAaHHBIX.

CocraBsisiroLyie MOJe/Nu JaHHbIX: TUIIbI CTPYKTYP
JTAaHHBIX, OTIePAI[UK HaJl TAHHBIMH, HabOp TIpaBuUT
LIe/IOCTHOCTH JiaHHbIX. COOTBETCTBUE MOJiesiei
JTaHHBIX Ha3HaUeHHI0 MH(OPMALIMOHHBIX CUCTEM, B
KOTOPbIX OHU UCII0/Ib3YOTCA. VICTOpUS, KOMITIOHEHTBI
(acmeKThI) pesIfUOHHOM MOJe/IU [JaHHBIX.
[TpuBeneHve K HopMmaibHOU (popme botica-Kogza.
[pyrue 3aBUCHMOCTH U HOpMasibHble ¢popmbl: 4HD —
MHOr'03HauHble 3aBUCUMOCTH, SH® — MakcuMaibHO
BO3MOJKHOE pa3jioykeHue 0e3 rorepb MHMOOpPMaIIHH.

Pabora ¢ yuebHoit
nuTteparypou. PeieHue
TUIOBBIX 3a71a4. Pa36op
BOMPOCOB I10 TeMe
3aHATHS. BeinonHeHue
JIOMAIIHUX 3a/IaHUM.

Ocnosrl SQL.
Brenenue B 3bIKH

orpejeneHus: JaHHBIX
(DDL) u

Beepnenune B s13bIK SQL. Ocobennocty SQL. Tumbl
JanHbiX. Maccussbl. Turnbl JSON. Co3szanue,
n3MeHeHue, yaneHye tabsur. OmnepaTopsl DDL.
ITpencraBnenus. CxeMbl 0a3bl JAHHBIX. 3HAYEHUS T10

Pabora ¢ yuebHo#
nuTteparypou. PeieHue
THUTIOBBIX 3a/1au. Pa3bop
BOIIPOCOB TIO TeMe

MaHUITYJIUPOBaHUS yMmondyanuto. Orpanndenusi: yHukaabHOCTH UNIQUE, | 3aHATUS. BbinoHeHye
nanHbivu (DML). orpannuenne CHECK, nepBuuHbI{ K/1t04, BHELLIHUN JIOMAIlIHUX 3a/IaHUM.
kmou. Oneparopel DML INSERT, UPDATE,
DELETE.
dopmHUpoBaHHEe Crpykrypa 3anpoca SELECT. Jlornueckast Pabora ¢ yuebHoOI

HaOOPOB /IaHHBIX:
orneparop SELECT.

110C/1e/I0BaTe/IbHOCTh OTepaLjii, BbIIO/IHAEMBbIX
SELECT. Criucok Beibopku. [TpuBeieHre THIIA.
3nauenust NULL. Boi3oBbl @pyHKIui B SQL-
BeipaxkeHusix. Onepatop CASE. YcioBHbIE
BbIpakeHus. @ubTpanus. Corocras/ieHue ¢
o6pa3uom. KoHCTpyKLMY CpaBHEHUSI CTPOK U
maccuBoB. CoeivHeHus Tabil. ['pynmupoBka u
arperupoBaHue. Vcrosb30BaHre KOMOWHUPYHOIINAX
3arnpocoB. IToazanpockl. OKOHHbIE (QYHKIMH.

nuTtepatypoi. PelieHue
THUTIOBBIX 3a/1au. Pa3bop
BOIIPOCOB 10 TemMe
3aHATUSA. BhINoiHeHMe
JIOMaIlHUX 3a/IaHUM.
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Tpan3akiuu.

KoHntjeniust TpaH3aKiyii: HayaTh BHITIOJTHEHUE
rpytrbl onepauui (BEGIN), 3adukcrpoBaTh
(END/COMMIT), otmenuts (ROLLBACK),
rocTaBUTh TOUKYy coxpaHeHusi (SAVEPOINT).
Tpanszakuuu u ceorictBa ACID. Cepuanuzanus
TpaH3aKL[1i. Y POBHU U30JISILUM TPaH3aKLIUM.
MexaHW3MbI OJIOKUPOBKH: Ha YPOBHE TabJIHUI], CTPOK,
pekoMeH/laTesibHasi 6JI0KMPOBKa.

Pabota c yuebHoM
nuTepaTypoi. PelnieHue
THUIOBBIX 3a71a4. Pa36op
BOIIPOCOB TIO TeMe
3aHATUS. BhITIO/THeHWE
JOMAIITHUAX 3aJJaHUH.

[TpoekTupoBaHue Ha3
JlaHHBIX.

Mogenb «CyLHOCTb-CBSA3b», PACLLIMPEHNS MOJE/IH.
BriziesieHre CyIiHOCTeM, aTpubyTOB, CBSI3eH.
[onoHuTeIbHBIE [IEMCTBUS CO CBSI3SMU.
OrnpefienieHre accoLMaTUBHBIX CBsi3eil. Pa3pelieHue
cBs3el Tuna N:M. OnipeziesieHe HerepeMelljaeMblX,
viepapxuuecKrx, peKypCUBHBIX U JYTOBbIX CBSI3€H.
MogenvpoBaHue [JaHHBIX Ha MPOTSHKEHUU BPEMEHHU.
Jlorrueckoe TIpoeKTUPOBaHUe. Y janeHue CBsi3ei
N:M. Yaanenue cBsizeii c aTpudyTamu, CIIO>KHBIX,
PeKYPCUBHBIX, U30bITOUHBIX CBsi3el. Y paneHve
MHOT03HaYHbIX aTpuOyTOB. [lepexos K Ioruueckoi
MO/ie/id: TpaBu/ia ()OpMUPOBAHUS OTHOIIEHUA.
[Tepexo/ K hU3UUECKOM MO/Ie/H.

Pabota ¢ yuebOHoM
JnuTepaTtypoi. PelieHue
THUIOBBIX 3a71a4. Pa36op
BOIIPOCOB T10 TeMe
3aHsATHs. BbInonHeHue
JIOMAIIHUX 3aZlaHUMN.

ITporpammupoBaHve Ha
CTOpOHe cepBepa 0a3bl
JlaHHBIX, TIPUIOKEHUS.

@YHKLMHU Y NIPOLIelyPhI: OMpe/ie/ieHre, napaMmeTpbl
oripejiesieHus], BbI30B. Onipe/iesieHre GyHKLMNA Ha
s13bIKe 3arpocoB. O030p MexaHH3Ma paboThI
TpurrepoB. Tpurrepssie GyHkLun. S3b1k PL/pgSQL:
00BsIB/IEHUS], YTIPABJISIOLIHE CTPYKTYPbI, KYPCODHI,
coobrrienus 06 onmbKax, otaagka. 3eik PL/Python.
®yHkiuy Ha PL/Python. 3HaueHus: JaHHBIX:
corioctaBieHre TurnoB JaHHbIX; Null, None; MaccuBsl,
CIMMCKU; COCTaBHbIE TUIIbI; PYHKLIMW, BO3Bpalllaolyie
MHO>KecTBa. COBMECTHOE UCMO/Ib30BaHUe [JaHHbIX.
AnoHumHBIe 6/10KM Kozia. TpurrepHbie QyHKIUH.
Oo0paiienue K 6a3e gaHHbIX. PaboTa ¢ PostgreSQL B
Python. API moaynst Python.

Pabota c yuebOHoM
nuTtepatypoi. PelieHue
THUTIOBBIX 3a/1au. Pa3bop
BOIIPOCOB 10 TemMe
3aHATHA. BeinonHeHue
JIOMaIlHUX 3a/IaHUM.

Ontumusanus
BBITIOJIHEHHUS 3aTIPOCOB.

VHieKCHBbIe CTPYKTYPBI: B-/1epeBbsi, OUTOBbLIE KapThl,
JIpyrye BU/Ibl UH/IEKCOB. Y HUKAJ/IbHbIE UH/EKChI.
CocraBHbIe UHIEKChI. THeKChI 10 BbIpayKeHUSIM.
YacTtuuHble UHAEKChI. VTHIeKChI U IOPSIZIOK
CcoeIMHeHUM. AJITOPUTMBI I0CTyMa K J@HHBIM: MOJTHOEe
(mocnenoBaTe/ibHOE) CKAHMPOBAHKE, JOCTYIT K
Tab/iMIjaM Ha OCHOBe UH/IeKCOB, CKAHUPOBaHUe
TOJIKO WH/IeKCa, CKAHUPOBAaHKMe Ha OCHOBe OUTOBOM
KapThbl. Criocob coeuHeHUst HAOOPOB CTPOK:
BJIO>KEHHBIN 1IUK/I, XeIlIMpoBaHue, causiHye. IToaxoabl
K ONTUMH3AL[MU 3aTllpOCOB.

PaboTa c yuebHoM
nuTepaTtypoil. PerieHue
TUIOBBIX 3a71a4. Pa3bop
BOIIPOCOB TI0 TeMe
3aHATHS. BhIMmosHeHue
JIOMAIIHUX 3a7laHUMN.

Hepesnsarmonseie u
pacripefie/ieHHbIe
CYB/.

CYBI NoSQL. XpaHunuiia «K/ary4-3HaueHue,
JIOKYMeHTOOpPHeHTHUPOBaHHbIe 0a3bl JaHHBIX,
rpadoBbie 6a3bl JaHHBIX KOJIOHOYHBIE 0a3bl AHHBIX,

Pabota c yuebOHoM
nuTepatypoi. PelieHue
THUIOBBIX 3a71a4. Pa36op
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0a3bl JaHHBIX B TIAMSITH, IIOUCKOBBIE 0a3bl AHHBIX.
Pacnpepenennsie CYB/]: Ha3HaueHue, CTPYKTYpa,
0COOEHHOCTH peau3aliiy B UHGOPMAIMOHHBIX
cucreMax. HampaBriieHust pasBUTHSL CUCTeM XpaHEeHUs
JIAHHBIX U 3HAHUU.

BOMNPOCOB I10 TeMe
3aHATHS. BeinonHeHue
JIOMAIIHUX 3a/IaHUM.
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6.2. IlepeyeHb BOMPOCOB, 3a/jaHM, TeM /JA MOATOTOBKH K TeKyIIemMy
KOHTPOJII0

IIpuMepHbIe 3aJaHUsA KOHTPOJIBHON PadoThI

1. Wcnonib3yeTcst CKPUIIT, BbIJJaHHBIM TIperojlaBaTesieM. BbifiaiiTe ZaHHbIe O TOBapax
(HaumeHoBanue (_name), Mapka (brand), Ilena (price), /laTta_u_BpeMmsi_npoJaKu
(date_time_sale), Ctpana_npou3Bogutens (country), 'apanTtusi (guarantee), ®amunus
(surname), /lomamnHuii_Azpec (address) ) mpu caeAyrOIUX YCAOBUSX: HWMIIOPTHbIE
TOBapbl B 3aKpbITOM LjeHOoBOM auana3oHe 10000 — 20000, mpopanubie 12.05.2025 ¢
00:20 mo 12:00 u uMeroLLe TapaHTHIO OT 2 [0 3 JIeT, a TakKe TOBaphl, XpaHusLrecs 40
u 50, TpojlaHHBIX COTpPYyJHUKaMH, mnpoxuBatoiuMu B Owmcke (address). Pesynbrar
OTCOPTUPYHTE CHauajaa IO TOJI0 Ccountry B TIOpsKe BO3pAacTaHUs, a 3aTeM TI0
yOBbIBaHUIO T1eHbI B TIOJIE price.

2. Vlcnonb3yeTcsi CKPWIT, BBIJAHHBIM MpernofaBaTesieM. BpluncinTe MakCAMalbHYHO
LIeHy Ha TOBaphl Ka)K/I0r0 HaMMeHOBaHUs, TIpor3BeieHHble B Poccuu u Arnonnu B 2022-
2025 ropax.

3. Vcrnionb3yeTcs CKpPUNT, BbIAAHHBIM TMpero/aBaTeseM. BeiganTe maHHble O LieHaX Ha
BCe TOBaphbl I0C/Ie TOLOPOXKAHUS TeJIeBU30pOB 2 KaTeropuu Ha 5%, TeneBU30poB 1
Kareropud - Ha 10% u HOyTOyKOB 1 KaTeropuu Ha 20%. LleHbl Ha ocTanbHBIE TOBAPHI
BbIlakiTe 6e3 U3MeHeHHH.

4. Ncmonb3yercsi  JeMOHCTpPALMOHHAs 0aza  JaHHBIX IS CYB/ -
PostgreSQL:https://postgrespro.ru/education/demodb (Bepcusi ot 15.08.2017 roga).
BriBeauTe 00611[1ie CTOMMOCTH OPOHUPOBAHUM 10 MeCsIiaM.

5. Ncmonb3yetrcsi  JeMOHCTpaLMOHHAs 0aza  JaHHBIX IS CYb/ -
PostgreSQL:https://postgrespro.ru/education/demodb (Bepcusi ot 15.08.2017 ropga).
BbiBeiTe MH(pOpMaLMi0 O BCcexX mMojeTax (MAeHTU(PUKAToOp ToJieTa, KOoJ CamoJeTa,
ropoj, OTIIpaB/IeHHs, TOPOA TPHOBITHS, HaWMeHOBaHHE Aa3pOIOpTa OTMpaBIeHMUS,
HauMeHOBaHWe a3pOIopTa NMPUOBITHS, TVIAaHUPYeMOoe BpeMs OTTIpaB/ieHus], TJIaHUpyeMoe
BpeMsi MpHUOBITHS), KOTOpble ObLTH COBepIeHbI BO BTOPOM TOJIOBUHE WO/, 00Ias
CTOMMOCThL OPOHUpPOBaHUM KOTOPLIX TipeBbiiana 20000.

Kpumepuu 6an11bHOlU OYeHKU pasiuuHbix (hopM meKywje2o KOHMpo/s ycneeaemocmu
codepocamcsi 8 coomeemcmaylowux Mmemoouyeckux pekomeHoayusix Kageopbl

18



UH(OPMAYUOHHBbIX MexHono2ull DaKynbmema UH(OPMAYUOHHbBIX MexHOA02Ull U aHaAU3a
60bLUX OGHHBIX.
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7. MOHJ OI€HOUHBIX CPe/ICTB /I/is IPOBeIeHHsI MIPOMEXYTOUHOH aTTeCcTaluu
00y4JaroIHUXCS M0 JUCIUTUTHHE

[TepeueHh KOMITETEHI[MH C yKa3aHWeM WHAWKATOPOB WX JJOCTVKEHUS B Ipoliecce
ocBOeHUs1 00Opa3oBaTe/lbHOM TMpOrpaMMbl  COZIeP)KUTCS B pasgene 2. [lepeueHb
naaHupyemblX pe3yAbmamos 0c8oeHusi 06pa3oeamenbHOU npozpammbl (nepeueHb
KomnemeHyuli) C yKd3aHueM UHOUKAMOPO8 UX OOCMUNCEHUsl U NAaHUpPYeMblX
pe3ynbmamos obyueHusi no OUCYunIuHe.

TunoBbie KOHTPO/IbHBIE 33/JaHUA WX MHbIE MaTepHaJsibl, He00X0AUMBIE /I OLleHKH
HH/IMKATOPOB JOCTI)KeHHs KOMIeTeHLUH, yMeHHH U 3HaHUM

ITKH-6 Cnioco6HOCTh 0PraHM30BbIBATh MOUCK U c00p HHGOpMaINH, ee XpaHEHHE B
CTPYKTYPHMPOBaHHOM BH/ie, IPOEKTHPOBATh U Pea/In30BbIBATh Pe/IsiliHOHHbIe U Hepe/sLHOHHbIe
0a3bl M XpPAHU/IHINA JAHHBIX

1) leMoOHCTPHUpYeT 3HaHHE OCHOB Pe/IALMOHHBIX 0a3 JJaHHBIX, HOPMa/IM3anuu AaHHbIX, ACID,
CRUD, ORM, ucno/ib3yeT TpaH3aKL{MH

Pe3yibTaThl 00yueHus (yMeHUs M 3HAHHUSI), COOTHECEHHbIE C HHANKATOPaMH J0CTH)XeHHUs
KOMIeTeHI[UN

3HaTh: OCHOBBI PeJISILUOHHBIX 0a3 AaHHbIX, HopManu3auu gaHHbeix, ACID, CRUD, ORM

YMeTh: UCIO0JIb30BaTh TPaH3dKIINMH

Tunonblie KOHTPOJIbHBIE 3d/ldHUA

OnuimTe  MOpSiIOK  mepexola K  HopMmanbHoWM — ¢dopme  Boiica-Koaza oT  mcxogHOTO
HEHOPMa/IM30BaHHOT'0 OTHOILIEHHSI Ha OCHOBE MpaBW/ HOPMaslu3alvu.

Co3paiiTe U BBINOIHUTE aTOMAapHO IOC/e[0BaTebHOCTh 3apOCOB /ISl 3all0/IHEHUSI CAMOCTOSTeTbHO
oripeZie/IeHHBIMM B COOTBETCTBUM C YCJIOBHEeM 3aJaud JAaHHbIMM Tabm — OOyuaroriyecs
(Homep_ob6yuatoirierocsi, ®amunusi, Vms, Homep_narpasnenus, Kypc, Homep_dopmbl_obyuenus,
['pynna), Hanpasnenve(Homep_HarpaBneHus, HaumeHnoBaHnue), d®opma_obyueHust
(Homep_dopmbi_obyuenusi, HanmenoBanue), bannel_ETI'D (Homep_3ammcu, Homep_o6yuaroiierocs,
[Mpeamet, bai) u BeiuKciaeHus: cpefHero 6amna EI'D oOyuaromyxcs By3a 10 BCeM HarpaB/IeHHSIM
IIepBOro U BTOPOro KypcoB, popMam 00yueHHs U TPyIIIaM.

2) AEMOHCTPHPYET 3HdHHE Pa3/IMYHbIX TEeXHOJIOT UM XpaHeHUs JdHHBIX: Pe/JIAIMOHHbIEC U
Hepe/IAMOHHbIE 0a3bI AAdHHBbIX, TOKYMEHTAPHbIE¢ XPAdHW/IHNIIlA, H3BJ/IEKA€T JdHHbIE€ U3 PA3HbIX
HCTOYHHUKOB U B PA3HbIX c])opmaTax, B TOM YH(C/I€ TIPOrpaMMHO
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Pe3ynbTarsl 00yyeHns (yMeHHsI U 3HaHHSA), COOTHECEHHbIe ¢ HHAUKATOPAMH JAOCTIDKeHHS
KOMIIeTeHI[UH

3HaTh: TEXHOJIOTUM XPaHeHUsI IaHHbBIX: PeJILMOHHBIe U HepesSILIMOHHbIe 0a3bl JaHHBIX,
JIOKyMeHTapHble XpaHWIHIIa

YMeTh: 13B/I€KaTh JdHHbI€ W3 Pa3HbIX NCTOYHHWKOB U B PA3HBIX Cl)OpMaTaX, B TOM 4uKCJie ITpOTrpaMMHO

TunoBble KOHTPOJ/IbHbIE 3adHUA

Hepe‘—II/ICJ'II/ITe OCHOBHBI€ OI1epdaTOphI A3BIKOB OIpeAe/1eHUA JdHHbIX U MAHUITYJIMPDOBAHUS JaHHBIMU.

C mowmortpio Metoga aggregate() B MongoDB BbiBeZiTe CyMMapHyHO 3apabOTHYIO TIUIaTy BCeX
pa3pabOTUMKOB U3 KOJUIEKIIUH «Pa3paboTurku», cofieprkalleld JOKyMeHThbl C/IeAYIOIIero BUza:

{"_id ": Objectld ("11111 e 711113 c37ac7x4w"),
"name" : "Anton Karasyov",

"speciality” : "Cpp",

"skills" : [

"Cpp”,

"Node]S",

"QT"

I,

salary" : 5000 }

3) IIpoekTHpYyeT XpaHW/IHILA JAHHBIX HCXOJA U3 UX Ha3HAYEHHS U XapaKTepa JaHHbIX,
BBIOMpaeT HHCTPYMEHTA/IbHOE ¥l apXUTEKTyPHOe pellleHne, (Hu3HuecKyro U IOTHIEeCKYH) CXeMy
JAHHBIX U 000CHOBBIBaeT CBOH BHIOOP

Pe3y1’leaTbI OﬁquHl/IH (YMEHI/IH 41 3HaHI/IH), COOTHeCeHHbI€ C UHAUKATOPAMHU J0CTH)KEHUA
KOMIIeTeHI|UH
3HaThb: XpaHW/IMIA JaHHBIX, KX HAa3HdYE€HHWE U XdPaKTeP AdHHBIX

YMeTh: NIPOEKTUPOBATh XPAHUUITA JAHHBIX UCXO/IS1 M3 UX Ha3HAUeHHUs M XapaKTepa JaHHbIX,
BbIOMpPAeT MHCTPYMEHTA/IbHOE U apXUTEKTYPHOE pellieHue, (GU3nUYecKyro U JIOTHUeCKYH0 CXeMY JaHHBIX
Y MO>XXeT 000CHOBBIBaTh CBOU BBIOOD

TunoBble KOHTPOJ/IbHbIE 3a]dHUA

,Z[aﬁTe ornpene/jeHrue XpaHWIWIa JdHHBIX, Mepeurnc/inTe OCHOBHbIE KOMITOHEHTHI.
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PaspaborailiTe HOpMa/IM30BaHHbIe OTHOLIEHWS (0 TpeTbeli HOpManbHOW (hOpMbI) /s 6a3bl AaHHBIX
«KpenuTHast opraHu3aiusi», CaMOCTOSITeJTbHO OTIpe/ieIuB CTPYKTYPY TaO/UI] M UX B3aUMOCBSI3H.

ITKH-8 Crioco0HOCTh MCI0/1b30BaTh COBPpeMeHHbIe HH(OPMAaI[HOHHBIE CHCTEMBI /I/Isl PelIeHus!
3a/]a4 npeMeTHOH 00/1acTH, B TOM UHC/Ie 0TeUeCTBEHHOr0 IIPOU3BO/ICTBA

1) I[EMOHCTPI/IPYET 3HaHHA 00 0CHOBHBIX I/IH(bOPMaI_[I/IOHHbIX TEXHOJ/IOTUAX U ITPOrPAMMHBIX
CpeaCTBAaX, MO3BO/IAKIIHNX UX UCII0/Ib30BaTh

Pe3yanaTbI Oﬁy‘IEHl/IH (yMEHI/IH H 3HaHI/IH), COOTHECE€HHbI€ C UHAUKATOPAMM AO0CTHXXKEHUA
KOMIIeTeHIIUHN

3HaTh: OCHOBHBIE MH(OPMALIMOHHbIE TEXHOIOTHH yIIpaB/ieH!s: 6a3aMH JAaHHBIX U POrPaMMHbIE
CPeACTBa, MO3BOJISIIOLIMe UX UCTI0/Ib30BaTh

YMeThb: UCIO0JIb30BaTh I/IH('I)OpMaL[I/IOHHBIe TeXHOJIOTUU 0a3 AdHHBIX [IJId pelieHud 3aa4

Tunonblie KOHTPOJ/IbHBIE 3ddHUA

Onuiumte ocHOBHBIE KOMIIOHeHTbI CYB/I.

[JaHo HeHopManu3oBaHHOe OTHouleHWe CopeBHOBaHUs CTyZeHTOB (Homep 3aueTHOM KHWKKH,
[Pamumus Ums crygenra, Tenedon], HanpaBnenwe, ['pynma, Kypc, Cemectp, [data u Bpems
copeBHOBaHUs, MecTo ImpoBefieHUss cOpeBHOBaHUs, HaumeHoBaHue copeBHOBaHUs, Bup criopra,
®amunus Vims TpeHepa, Tenedon TpeHepa), rae [Pamunus Ums crygenta, TenedoH] — cocraBHOM
aTpuOyT. BhIMOIHUTE ero HOpMaTM3aLKIo 0 TPeThel HOpMaTbHOM (JOPMBI BKITFOUMTETLHO U CO3JaiTe
CTPYKTYDPY COOTBETCTBYIOILEH Oa3bl JaHHBIX B pessitiuonHor CYB/].

2) PanmoHanbHO BhIOHpaeT nH(OpMaI[HOHHBIE TeXHO/IOTMHU U PeaTM3yIolie HX MPOorpaMMHbIe
CpeACTBa, B TOM UH(JIe, C y4eTOM CTPaHbI MPOUCX0X/|eHHs IPOrPaMMHBIX CPeJACTB

Pe3y.l'leaTbI 06y‘—IEHl/IH (YMEHI/IH H 3HaHI/IH), COOTHECE€HHbI€ C UHAUKATOPAMH A0CTHXXEHUSA
KOoMIIeTeHI|UH

3HaTh: CUCTeMbI YTIpaB/ieHUs 6a3aMU JJaHHBIX U peau3yHolye UX MporpaMMHbIe CPe/ICTBa

YMeTh: PaliiOHA/IbHO BbI6paTL CHUCTEMBI yIIpaBJ/IEHUA 6asamu JdHHBIX W pea/JIM3yIoljye ux
MmporpaMmMHsbIie CpeCTBa

TunoBbie KOHTPOJ/IbHbIE 3a/ldHUA

OnuimTe JIOrMUeckyto 1 ¢pr3nueckyro apxutekTypy PostgreSQL.
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PaspaboTaiiTe lorMuecKyro MoJiesTb 3a/laHHOM TipeiMeTHOW obactu. Crenaiite 060CHOBaHHBIM BHIOOD
CYB/I. Peanu3yiite co3zaHue 0a3bl JaHHBIX [/ 3aJaHHOM MPeIMETHOM 00/1acTH.

3) Ucnonb3yer coBpeMeHHbIe HH()OPMaI[HOHHbIE TEXHOJIOTUM M POrpaMMHBbIe Cpe/iCTBa NPHU
pellleHUH 3a/]a4 pa3padoTKy MPOrpaMMHOr0 odecreyeHus /i FKOHOMHYECKHUX B (PUHAHCOBBIX
NPU/I0KeHU N

Pe3ynbrarhl 00yyeHns (yMeHHsI U 3HaHHSA), COOTHECEHHbIe ¢ HHAHUKATOPAMH JAOCTIDKeHHS
KOMIIeTeHI[UH

3HaTh: CUCTEMBI YyIipaBJ/IEHUA 0a3zamMu AaHHBIX NJI1 SKOHOMHWUYECKHX U (I)I/IHaHCOBbIX HpHJIO)KGHHfI, B
TOM UMCJ/ie OTeYeCTBEHHOI'o MMpoOM3BOACTBA

YMeTh: UCII0/Tb30BaTh CUCTEMBI YITPaB/IeHus 0a3aMu JaHHBIX MPU PeIIeHNH 3aad pa3paboTKu
TIPOrpaMMHOT0 obecrieueHus [ijisi SKOHOMUUECKUX U (PMHAHCOBBIX TTPUIOXKeHUH

TunoBbie KOHTPOJIbHBbIE 3d/ldHUA

IMana tabmmia «table_2» (¢ equHcTBeHHBIM cTO/101[0M «value«(INTEGER)) cocTosiijasi U3 CieAyromux
5 CTpOK:

Value

Kakoii pe3ysibTaT BepHeT 3aripoc:

SELECT (avg(value)*count(*)) - sum(value) FROM table_2;

Co3paiite 6a3y maHHBIX «[IpOM3BOACTBO» MUCTIO/B3Ys BEIOpaHHYIO pesisitionHyo CYB/I.
MuHUMa bHBIN TIepeueHb TaOJIuLl:

N3penus (ko w3zenusi, Ha3BaHUe W3/e/usl, sIBJISETCS JIM TUTIOBBIM, TIpUMeYaHWe [Jisd KaKux Liesei
nipegHa3zHaueHo); [lpeanpusitusi (Kof, Ha3BaHuWe, aZipec U TesedOH TIPeANPUITUN, BBIMYCKAIOIIUX
uszenusi); Boimyck uszenus (rof BEITYCKa U 00eM BBITTYCKa JaHHOTO WU3/IeJTUsT TIPeITIPUATHEM).
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IIpumepbl NPAKMUKO-0pUeHMUPOBAHHbIX 3A0aHUl
Cemectp 3.
3a/1aHUs BBITNOJIHAKOTCS Ha sA3bIKe 3anpocoB SQL .

1. Co3pars 3arpoc Ha BbIOOp 3HAuUEHWM MOJed HeCKObKUX Tab/ui]. 3afaTh yC/IoBUs oTOOpa
JUTsI TIOJIeM C UMC/IOBBIMH 3HAUEHHSIMH, C JAHHBIMU THIA «JaTa» U C CUMBOJIbHBIMU JJaHHBIMH,
00beIMHUB UX COOTBETCTBYIOIIMMH JIOTUYECKUMH OIMepalisiMU. BBIMOJHUTE COPTHPOBKY 10
ofHOMY w3 Tiosiedi. VIcriosb30BaTh BBIUMC/IsIEMOe Tiosie (apudmMeTHyeckoe WM CTPOKOBOE
BbIDa)KeHWs). 11 BBIUKC/ISIEMOTO T10J151 3a/1aTh TICEB/IOHUM.

2. Co3path 3arpoc C UCIoib3oBaHueM ¢GuabTpoB Ha ocHoBe 1maboHa (L IKE ) u cumBo/oB-
3ameHuTenen %,

3. Co3parh 3ampoc C UCIoIb30BaHueM (uabTpa 1o Auaria3oHy 3HaueHuii (B ETWEEN ) gns
TI0JIeU C YKCJIOBBIMU JAHHBIMMU.

4. Co3paTh 3arpoc Ha BEIOOPKY M3 CITHCKA € TToMoIribio oriepatopoB IN, NOT IN.
5. Co3parh 3ampoc Ha BEIOOPKY C MCITO/Ib30BaHHEM YCI0BHOTO BhipaykeHHUss CASE .

6. Co3paTh 3ampoC C MHCIO/Ib30BaHUEM arperupyroulux QYHKUANA [ YKWCIOBBIX WU
CUMBOJIBHBIX T0JIel 6e3 UCIo/b30BaHMsl IPYMIHMPOBKY.

7. Co3math 3arpoc A5 BbIOOpa 3HaUeHWM Ioiel HeCKOJLKMX TaOsuil. Peanm3oBaTh BbIOOD
3arMced ¢ UCTI0Ib30BAaHUEM arperupyromux GyHKIMH /11 UMC/IOBBIX WM CUMBOJIbHBIX TTOJIeH
C 3a/laHeM TPYNITUPOBKU (TTPU HEOOXOAUMOCTH M3MEHHUTh 3aIlTUCH B TaOIMIIAX /IS TTO/TyUeHUsT

rpynmn).

8. Co3zaTh 3arpoc C UCI0J/Ib30BaHUEM arperupyroumx GyHKLUN C 33afiaHieM FPyNIUpPOBKY T10
JBYM T0JisiM (TIpM HEOOXOJMMOCTH WM3MEHWUTb 3alycu B Tabiauuax /s MOoaydyeHus: TPYI).
[Tpumep: ob1ijee KOMMYECTBO 3aKa30B KIMEHTA T0 AHSIM HeJlelu.

9. Co3paTh 3arpoc s Bbibopa 3HaueHWi mosiell HeCKOJIbKUX Tabivil. Peanmn3oBaTh BBIOOD
3aMnucei C UCIoJib30BaHWEM arperdpyrouux QyHKIUN /1 UUC/IOBbIX WM CUMBOJIbHBIX MOJIeH
C 3aJjaHKeM TPYTIUPOBKU U C UCII0J/Ib30BaHUeM yC/I0BHsI 06paboTKH chopMHUPOBaHHBIX TPYTI (
HAVING ) (3anucu B Tabnuiax Jo/KHbI 00ecreunThb MojiyueHue rpyrim).

10. Co3patb 3arpoc i Bbibopa 3HaueHW HeCKOJIbKUX TI0jiel Tabsul]. BhIMoOMHUTE yCIoBre
coeiiHeHUs TpeX TaOJWI] C UCIOJb30BaHHeM U 0e3 wucrosb3oBaHus omeparopa JOIN . B
3arpoce UCI0/Ib30BaTh TICeBAOHUMBI TaOJIHII.
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11. Co3pmath 3ampoc A7 BbiOOpa 3HAaueHWH HECKOIBLKMX [0/l HeCKOJbKUX TaOsuil.
BbInomHUTE yC/i0BUe J1IeBOT0, MPAaBOr0 WX MOTHOTO BHEIIIHero COeJUHeHUs.

12. Co3pmate 3ampoc aas AoOaBrneHWs B TabaWIly 3amuMced Ha OCHOBE MCIIO/Ib30BaHUS
BBIOpaHHBIX 3aIMCel TI0 YCIOBHIO U3 APYTo TaO/IULbI.

13. Co3parb 3anpoc Jjist TIoJayueHUs B pe3y/ibTaTe COOTBETCTBUSI MeXXy uesioBeKoM (Tabsuiia
«JTromy» C peKypCHMBHOM CBSI3bIO) U €ro poAvTe/isIMU. BbIBECTM TOMBKO JtO[el, UMeIOIUX
poJuTesien.

14. Cospgats 3aripoc ¢ ucroJsib3oBaHueM onepauyru UNION, BK/touas U He BK/IrOUas rapameTp
ALL.

15. Co3pzats 3aripoc ¢ ucriosib3oBanvem oriepaiuv INTERSECT.
16. Co3pats 3anpoc ¢ ucronb3oBanvem oneparuu EXCEPT.

17. Cos3path 3ampoc € MCIO/Ib30BaHKWEM II0/3arlpoca, BO3BpAlLlaloOLero eAUHCTBEHHOe
3HaueHMe (C UCI0/Ib30BaHMEM YC/IOBUM paBeHCTBA Y HepaBEeHCTRBaA).

18. Co3parh 3ampoc C HCIOJb30BaHUEM I10/13arpoca, BO3BpAlLAIOIIero eAUHCTBEHHOe WU
MHOKECTBO 3HAUEHWM B 3aBUCMMOCTH OT YCJIOBHMS. BBIMOMHUTL 3arpoc [yl /IaHHBIX,
obecrieurBaroIuX KOPPEKTHOe BBINIOJHEHHWEe 3ampoca, /IS JIaHHBIX, KOTJa TI0/3arpoc
BO3BpalllaeT HECKOIBKO 3HAUEHHWH U IS JaHHBIX, KOT/ja CKa/IIPHBIH T10/]3aITpOC He BO3Bpalliaer
HHU OZIHOTO 3HAUeHUSI.

19. Co3paTh 3anpoc ¢ UCM0J/Ib30BaHUEM MOA3arpoca, BO3BPalatoIero MHOXKeCTBO 3HAaUeHUH C
ncrtonb3osadue IN wim NOT IN.

20. Co3gaTh 3ampoc C UCTO/Ib30BaHUEM T0/3arpoca, BO3BPAlllaloIero MHOKeCTBO 3HaUeHUH C
ucrionb3oBanueM EXISTS.

21. Cospats 3arpoc C KOppe/MpOBaHHBIM I10/3a11poCcoM € ucrionb3oBanvem EXISTS.

22. Co3path 3a1pocC Ha y/aneHue JaHHBIX B POAMTE/TLCKOM Tabuie (/17151 BBITOTHEHUS TaKOTO
3arpoca CBsi3U TIpe/IBapUTENbHO [I0/DKHBI ObITh HACTPOEHBI COOTBETCTBYIOIUM 00pa3om).

23. Co34aTh COCTaBHOM MEPBUYHBIA U BHELLIHUM K/THOUM.
24. Co31aTh NpeJCcTaBeHre Ha BEIOOPKY /IaHHBIX.

25. Co3path 3anpoc Ha U3MeHeHue Tpe/CTaB/IeHUs.
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26. Co3gaTh 3arpoc Ha BBIOOPKY C arperupoBaHHEM yis TOZiCueTa KOJTWUeCTBa WA CYMMBI
3HaueHWM B 3a/laHHbIX Tpynnax (OornpezenuTb KOJWYECTBO COTPYAHUKOB TOJILKO B (hpMax
Cnioptmacrep u HTapo).

Cemectp 4.

[Ipn Hanvcanuy (yHKUMKA WM mpolenyp ucnonb3yroTes s3bikd SQL , PL / pgSQL , PL /
Python .

1. Hammucatb (yHKIMIO, KOTOpasi BBITO/HSIET (GU/IBTPALIMIO TaOHUIIBI.

2. Harmcathb yHKLMIO, KOTOPasi BO3BpalllaeT HECKOIBKO CTOJIOLIOB.

3. HamnucaTh ¢dyHKI[1IO, KOTOpasi BO3BpalljaeT MHOXECTBO.

4. Hanmcathb GyHKIMIO, KOTOpasi BO3BpaIliaeT Tab/miy.

5. Co3pnaTh ceMelCTBO TMeperpy>keHHbIX (PYHKLWN /151 BBITIOJIHEHUST 3a/JaHHOM OrepaLjvu.

6. HanucaTb (pyHKIMIO, KOTOpasi BO3BpalljaeT pe3y/bTaT BLITIOJIHEHUS 3a/laHHOM Orepalyiy Ha/l
COZIePKUMBIM TaOTAIIbI.

7. HamucaTh TmipoiieAypy, KOTOpasi BBITIOJIHSIET 3a/IaHHYI0 OIeparviio Haj, COJepP>KUMbIM
TaOHIIBI.

lelMeprle 80Nnpochbl 0/151 N0020MOBKU K IK3dMeHY, 3auemy

IIpumepHBIe BONIPOCHI /I MOrOTOBKH K 3aUeTy

1. OcHOBHbIe MOHATHS U OTIpeziesieHrst 0a3 JaHHBIX.

2. Ha3HaueHue ¥ KOMITIOHEHTBI CUCTeMbI 0a3 IlaHHbIX.

3. OBosmorus cucteM 0a3 aHHBIX, 3Tanbl pa3BuTus CYB/I.

4. TpeboBanusi K CYB/I. ®ynkiuu CYB/I.

5. TpexypoBHeBast apxuTeKTypa cructeM 6a3 gaHnHbix ANSI/ SPARC .
6. ApXuUTeKTypa MHOT'OMO/Ib30BaTe/IbCKMX CUCTeM 0a3 JaHHbIX.

7. Komnonentsl CYB/I.

8. 0O630p coBpemenHbIx CYB/I.
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9. OcobeHHOCTH OpraHU3aliy JIaHHBIX B MTHPOPMAIIMOHHBIX CHCTEMaXx.
10. Otnuus Mexxy COBpeMeHHBIMU pesisLiMoHHbIMUA CYB/].
11. IlousaTre MO/e/v JaHHBIX.

12. COCTaB]'IFII-OH_II/Ie MO/Jie/In NaHHbIX: TUIIbI CTDYKTYD AdHHBIX, Olepaliy Ha/ JdaHHBIMU, Ha6op
MpaBWJI LI€JIOCTHOCTHU JaHHBIX.

13. Knaccudukaiiys Mofieneii: cetTeBasi U epapxudeckast MOJeNv TaHHbIX.

14. Knaccudukarnust mojeseli: pensiifioHHasi, O0OBEKTHO-OPHEHTUPOBAHHAsT U OOBEKTHO-
peJISILIUOHHAst MO/Ie/Id JaHHBIX.

15. VicTopuisi, KOMIIOHEHTHI (aCIeKThl) pesisiUOHHON MO/Ie/TU IaHHbIX.

16. OCHOBHBIe TIOHSTHS PeJISILIMOHHON MO/Ie/T JAHHBIX: OTHOIIIEHWe, CXeMa OTHOLIIeHHs], CXeMa
0a3bl JaHHBIX, KOPTEX, aTPUOYT.

17. OCHOBHBbIE TIOHATUS PE/SIIMOHHOM MOJENW JaHHBbIX: TUM [aHHBIX, JOMEH, TepPBUUHBIN
KJ/TFOU, BHEIITHUI K/TFOU, THITbI CBSI3€H, [[e/IOCTHOCTD JJaHHBIX.

18. CBoricTBa OTHOIIEHUM. AHOMAIUU PeJISILIMOHHBIX CXEM.
19. IlpuBeseHue K TIepBOM HOpPMa/ibHOU (popMe.
20. TMoHsATHe DyHKIMOHAIBHON 3aBUCUMOCTH. [IpriBe/ieHre KO BTOPOM HOpMasibHOM opMe.

21. TloHsiTHe TPaAH3WUTHUBHOM (YHKIMOHAMBHON 3aBUCUMOCTH. [IpuBesieHWe K TpeThel
HOpMaJibHOU (popMme.

22. TlpuBenieHre K HOpMasibHOM Gopme Boiica-Koaa.

23. [Ipyrve 3aBUCUMOCTU U HOpMasibHble opmbl: 4H®D — MHOro3HauHble 3aBUCUMOCTH, SHD —
MaKCHMasbHO BO3MOJKHOe pasjioykeHue 6e3 noTepb WHGOpMaLyu.

24. I'padpuueckasi cxeMa MOZie/ M IaHHbIX.

25. PensitonHast anrebpa. OCHOBHBIE OTieparjim.

26. PensiioHHBIE UCUMCTIEHUS: KOPTEXKeU, IOMEeHOB.

27. f3pik SQL. Uctopus, cyuectByroiye craHapTbl. KomroHeHTs! si3bika SQL.

28. Jlekcuueckass cTpykTypa SQL : k/roueBble C/I0Ba, WAEHTU(DUKATOPBI, KOHCTAHTHI,
oriepaTophl, CrieljiaabHble CUMBOJIbI, POMYCKU, KOMMeHTapuu. [IpropuTeT ornepaTopoB.
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29. YucnoBsle tunbl B SQL : 1jeslounc/ieHHble, yncia (GUKCUPOBAHHOW TOUHOCTH, YMUC/A C
T/1aBaroLer TOYKOM.

30. CumBosbHbIe TUIBI B SQL: character, varchar, text.

31. Tunsl «gata ¥ BpeMsi» B SQL . Jlornueckuii TUII.

32. Maccussl, sl JSON B SQL .

33. Co3ganue Tabsmui]. [IpumepsI 3arpocoB.

34. VismeHenue Tabsil, cTosi0LoB. [IprMephI 3arpocoB.

35. Y nanenue tabmmil, crosouoB. [Tpumeps 3aripocos. Onepatop TRUNCATE .

36. 3naueHus 1o ymonyanuro. Orpannyenus: yaukanasHoctv UNIQUE . [IpyMeps! 3aripocos.
37. Orpannyenve CHECK . [IprimepsI 3aripocos.

38. OrpanuyeHye MepBUYHOIO KJ/IKOUa, BHEIlIHero Kitoua. [IprMeps! 3arpocos.

39. IlpeacraBnenus. [Ipumepsl co3manusi. Cxembl 6a3bl JaHHBIX.

40. Ha3zHaueHMe s13bIKa MaHUITYTMPOBaHUs JaHHBIMU. BcTaBKa AaHHBIX: 00IMiA BUA oriepaTopa
INSERT , Bo3BpaT 3HaueHuii nojieu. [Ipumepsl 3anpocoB.

41. BcraBka Tmpu OrpaHMuYeHUU YHUKadbHOCTU. Ilpuvmep 3ampoca. IIpegnoxenune ON
CONFLICT .

42. O6HoBneHMe AaHHBIX: 00muii Buf orneparopa UPDATE , oGHOBneHue C 1oABBIOOPKOH,
0OHOBJIEHHE C JIOTIOTHUTETBHBIMU Tabmiiamu. [TprMepsI 3arpocoB.

43. Ypanenue naaHHbIX: oOmmi Buj omeparopa DELETE , yamameHue ¢ moaBbIOOPKOH,
y/lasieHue C IOTIO/THATeTbHBIMY Tabsmijamu. [IpriMepsI 3aripocoB.

44. Crpykrypa 3ampoca SELECT . Jloruueckas moc/aefoBaTebHOCTh —OMepalui,
BbimnosiHsieMbIX SELECT . Crivicok BbIOODKH.

45. Tpocrasi dopma SELECT . Vicnonb3oBanre DISTINCT . ®paza FROM . ®pasza WHERE .

46. SQL-Bbipaxkenust. [TosiHble MMeHa B crmmcKax Bbibopku. IlpuBesenve Tuma. Pabora c
OTCYTCTBYIOLMMU 3HaUeHUsAMU B SQL -BbIpa)KeHHUsX.

47. Onepauuu cpaBHeHus1 B SQL -Bblpa)keHUsIX, NPOBEPKU IIPUHAJJIEKHOCTH [AUaria3oHy.
IIpuMepsI 3a11pOCOB.

48. Bri3oBbl pyHKUMI B SQL -BeipakeHusix. [IpriMepsl 3aripocos.
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49. Oneparop CASE B SQL -Beipakenusix. [Iprimepsl 3arpocos.

50. ITpoBepka npuHazIe;XHOCTY MHOKeCTBY B SQL -BblpakeHusX. IIpuMepsl 3a11pocos.

51. ConocraBnenue ¢ obpastiom B SQL -BbipaskeHusiX. [IprMepbl 3anpocoB.

52. KoHCTpyKL[MK CpaBHeHUs CTPOK U MaccuBoB B SQL -BbipakeHuUsiX. [IprMepsl 3anpocoB.

53. Coegunenusi Tabsui. IlepekpectHoe coeauHenre, CROSS JOIN . BryTpeHHHE
coequHenus : INNER JOIN, NATURAL JOIN.

54. Buemnune coeguHenus : LEFT JOIN, RIGHT JOIN, FULL JOIN. OcobeHHOCTH
coefHeHUs. OrpaHrueHusl.

55. CoemuHenust Tabiuil. ITceBOAOHMMBI jI1 MMeH CTOJIOIOB M TaOMMUHBIX BbIPayKEeHUH.
CamocoevHeHUsI.

56. I'pynmupoBka u arpervpoBanue. ®paza GROUP BY . [Ipumepsbl 3aripocos.
57. I'pynnupoBKa 1 arperupoBaHve. Arpervpytoiye (pyHkiuu. [Ipumepsl 3aripocoB.

58. ®@pasza HAVING . YniopsigoueHue u orpaHuyeHuve kKonmuecrtsa pesysbratoB: ORDER BY ,
OFFSET , LIMIT . IIpumepsI 3aripocos.

59. Ucnons3oBanue onepanuiit GROUPING SETS, ROLLUP u CUBE . IIpumeps! 3aripocos.
60. Vcrosib30BaHre KOMOMHUPYHOIUX 3arpocoB: orieparop UNION . ITpumep 3aripoca.

61. Mcnonbp3oBaHre KOMOMHUPYIOIUX 3anpocoB: oriepatop EXCEPT . ITpumep 3amnpoca.

62. Vicriosib30BaHre KOMOMHMPYHOIKX 3arpocoB: orepatop INTERSECT . ITpumep 3aripoca.
IIpumepHBbIe BONPOCHI /I MO/JFOTOBKH K 3K3aMeHYy

1. OcHoBbl noa3anpocos. [IpocTeie 110A3arpockl.

2. CxasisipHble 110/13arpochl.

3. TabmuHbIe TI03aTIPOCHI.

4. Cno)KHble I0/3arpoChl.

5. OKOHHBIe (QYHKIMH.

6. KoHuenuus TpaH3akLUi: HauyaTb BBIMIOJIHEHWE TPYIIbI oOmnepanui, 3a(UKCUpoBarth,
OTMEHUTb, ITOCTaBUTh TOUKY COXPaHEHUsI.

7. Tpan3sakiuu u ceorictBa ACID . Cepuanuv3anusi TpaH3aKL1H.
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8. YpOoBHU H30JISILUU TPaH3aKLIUM.

9. Tpau3akiuu. MexaHu3Mbl OJIOKUDOBKU: Ha ypOBHe Tab/Mil, CTPOK, peKOMeHjaTe/bHasi
0JIOKHPOBKa.

10. CemaHTHUECKOE OIMMCaHKe TIpeIMeTHOM 00/1acTH, OM3HeC-TpaBUIIa.
11. KoHuenTyasbHOe TIpoeKTUpoBaHue. Mozenb «CyLHOCTb-CBA3bY.
12. Onpepienenue cyijHocted. Knaccudukanys CyIiHocTel.

13. Ormpenenenvie arpubyTtoB. Kmaccubwukaiuss arpuOyToOB: TPOCTOM, COCTaBHOW,
O/THO3HAUHBIM, MHOTO3HAUHBLIM, TMPOU3BOAHBIN, K/IOUEBOM, HEK/IIOUeBOM, 00s3aTe/bHbIH,
Heo0s13aTe/IbHBIH.

14. Omnpepnenenvie aomeHoB. OripejeneHue KIKOYeM: CYINEpK/IO4, MNOTEHLUAJbHBIA KJIHOU,
TEePBUYHbIN KJII0Y, a/IbTEPHATUBHBIN K/IFOU, BHELIHUM KJTFOY.

15. Onpenmenenuie cBsizeii: 00s3aTe/IbHOCTh, KPaTHOCTh (KapJWHATBbHOCTh), XapaKTePUCTHUKU
CBsI3€H.

16. MopenmupoBaHue CBsi3ek Mexy oobekramu: ER -muarpammel: Hotarus UeHa.

17. MoaenupoBaHue CBs3el Mexxy o0bekTamu: ER -muarpammebl: HoTaiyst bapkepa.

18. MogenupoBaHue CBs3elt Mexxy o0bekTamu: ER -rarpaMMbl: HoTalyst « BOpoHbY Jamnku».
19. MogenupoBaHue cBs3el Mexxay oobekTamu: ER -muarpammebl: Hotatus IDEF 1 X .

20. PacuipeHMss MOZe/IA  «CYIITHOCTb-CBSI3b»: yTOUHEHHe/000011jeHre, arperupoBaHue,
KoMmro3uLus. OrpeiesieHue CyTrepKiacCoB U IOJK/1aCCOB.

21. loniomHUTeNBHBIE 1eUCTBUS CO CBsA3siIMU. Oripe/iesieHre acCOLMaTUBHBIX CBSI3el.

22. OnpejeneHve HerepeMelllaeMblX, HepapXU4eCcKUX, PeKyPCHUBHBIX U JYTOBBIX CBSI3€il.
23. MopenvpoBaHue JaHHBIX Ha MPOTSKeHUU BPEMeHHMU.

24. Pewienue cBsizer Tura N:M. PerieHue peKypCUBHBIX CBSI3€M.

25. Jlormueckoe TIPOEKTHPOBaHWe. Y/ajeHWe CBs3el C aTpubyTamu. Y[aneHue C/I0KHBIX,
130BITOUHBIX CBsI3el. Yija/ieHre MHOTO3HAYHBIX aTpHUOYTOB.

26. Ilepexo/ K 10rMYecKOU MOZe/IN: TpaBu/ia (POPMUPOBaHUS OTHOLLIEHUH.

27. Tlepexop K husmueckoit Mozieniv. IIpeoOpa3oBaHue TOTHUECKOM MOJIE/IN B PEJISLIMOHHYIO.
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28. CornaiieHre KWMeH 0as3bl AAHHBIX: TIpUMEHEHHE TIpdBW/I HWMEHOBAHHA O6'beKTOB,
HCII0J/Ib3YEMBIX B ¢H3quCKI/IX MOdeIdx.

29. XpaHuMble mipolieaypbl U GyHKIMU. OrniepaTopbl CO3/laHUsI U WCII0/b30BaHUs TIPOLIeIyp U
(GYHKLMH.

30. Tpurrepsl.

31. IlHaeKcHbBIe CTPYKTYPBI: B -epeBbsi, OMTOBbIE KapThl, IPYTHe BU/bI HHIEKCOB.
32. Co3paHue vHAeKca, yaaneHue uHaekca. [Ipumepsi 3arpocos Ha SQL .

33. YHuUKa/IbHbIe UH/EKCHI.

34. CocTaBHbIE UHEKCHI.

35. IHIeKChI 10 BbIpayKeHUsM. YaCTUUHbIe UHEKCHI.

36. IHAeKChl U MOPSIAOK COeIMHEHU.

37. AusropuTMmBl fOCTyna K [Jl@aHHBIM: IIO/HOe (IIOcC/efjoBaTeslbHOe) CKaHMpPOBaHWe,
CKaHHWPOBaHHe Ha OCHOBe OMTOBOM KapThl.

38. AATOPUTMBI IOCTYTIA K JJaHHBIM: JOCTYTI K Tab/MilaM Ha OCHOBe WH/EKCOB, CKAaHUPOBaHHE
TOJIbKO UHZEKCA.

39. Criocob coeariHeHMs HAOOPOB CTPOK: BIOXKEHHBIN I[UK/I, XeIIIHPOBaHHe.
40. Cniocob coeuHeHrst HAOOPOB CTPOK: C/TUSTHUE.
41. I1aHbl BLITIOJIHEHUS 3apoca.

42. Xpanunuila «kmaou-3HaueHue» ( Oracle NoSQL Database , Redis ): Ha3HaueHwue,
CTPYKTYPa, XapaKTepUCTHKa.

43. JTokymeHTOOpHeHTHpoBaHHbIe 6a3bl gaHHbIX ( CouchDB , MongoDB ): Ha3HaueHWe,
CTPYKTYypa, XapaKTepUCTHKaA.

44. T'padosbie 6a3bl ganHbix ( OrientDB , Neo 4 j , InfiniteGraph): Ha3HaueHue, CTPYKTYypa,
XapaKTepUCTHKa.

45. Kononounwle 6a3bl gaHHbix ( Apache HBase , Apache Cassandra ): Ha3HaueHUe,
CTPYKTypa, XapaKTepUCTHKa.

46. Pacripeseniennble CYB/I: Ha3HaueHUe, CTPYKTypa.

47. OcobenHoctu peanu3saruu pacrnpegeneHHbix CYB/] B MH(GOPMALIMOHHBIX CHCTEMaXx.
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48. HampaByieHusi pa3BUTUsI CUCTEM XPaHeHUsl JAHHBIX M 3HAHUH.
ITpumep 3K3aMeHAI[IOHHOI'0 OU/IeTa
3K3AMEHA]_[I/IOHHblf/'I BMJIET Ne

Ncnone3yercsa JIleMOHCTpAaLMOHHAsA 6aza JlaHHBIX [t CYb/ -
PostgreSQL:https://postgrespro.ru/education/demodb (Bepcust ot 15.08.2017)

1 Borpoc (12 6asmoB) OCHOBBI T10/3a1TpOCOB. [IpoCThIe TI0]3aITpPOCHI.

2 Bomipoc (12 6atoB) Harmimmre 3arpoc ¢ UCTOIb30BaHUEM T10/[3aITPOCOB, KOTOPBINA BHIBOJIUT
cpefijHee  KOMMUECTBO OW/IETOB, KYIUIEHHBIX T1aCCa)KMPOM, €C/Id  YUYUTHIBAaTh  TOJIBKO
TIaCCa’KUPOB, KOTOPbIe MproOpeTany ouieThl Ha BbuteT u3 IllepeMeTheBo.

3 Borpoc (12 6annoB) Vcrionb3yst OKOHHBIE (DYHKLIMH, HAaTIUILIMTE 3alpOC, KOTOPBIA CUMTAas ObI
OTK/IOHEHHe [JalbHOCTH Ka)KJOro BO3ZYIIHOTO CyJHA OT MMUHHMMAa/JbHOW M MaKCHUMasbHOM, a
TaK>Xe CpeJiHell JabHOCTU CpeJii BCero rnapka CaMoJIeToB.

4 Bompoc (12 ©OanoB) Hamummre (yHKIMIO, KOTOpas BBIBOAUT MAaKCUMyM, MHHHMYM,
CPe/iHIOK0 BBIPYUKY I10 33ZlaHHOMY (D)yHKLIMM HaIlpaBJIeHUIo.

5 Bompoc (12 6amioB) HarmwmiiuTe TpUrrep W TPUITEPHYH (YHKIMIO, KOTOpBIE TIIPH
no0aB/eHNH HOBBIX 3alvceil B TaO/WIly C pelicaMu MeHsTM OblI Jjis HETO TWUIT BO3ZYIITHOTO
CyaHa, HauboJstee TIOMYJISIPHOTO (TI0 YKC/TY PeicoB).

IIpumepHbie membl Kypcogeoti pabombl /Kypcoeozo npoekma
1. TIpoekTrpoBaHue 1 peanr3alus 0a3bl JAHHBIX [Jis YIIpaB/eHUs BKIaJamMu B OaHKe.
2. ITpoekTrpoBaHue U peanu3anys 6a3d JaHHBIX [/ yueTa OKa3aHHBIX YC/IYT B ITOTUKIMHUKE.

3. IlpoekTHpoBaHWe U peanu3aiusi 0a3bl JaHHBIX I YIIpaB/IeHUS OH3HEC-TMpolieccamMu
TOCTUHULIBI.

4. ITpoekTrpoBaHue U peasu3alus 6a3bl JaHHBIX 711 pECTOPaHa.
5. IIpoekTrpoBaHMe 1 peanmm3aniyst 0a3bl JaHHBIX [J1 a3POTIOpPTa.
6. [TpoekTHpoBaHUWe U peanu3ariyis 0a3bl JaHHBIX 1 PAIUOCTAHIUH.

7. TIpoekTupoBaHre U peanmu3alusi 6a3bl JAHHBIX [/ TAKCOTapKa.
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8. IIpoekTrpoBaHUe U peasu3aniys 6a3bl JaHHBIX /711 KOMIIAHUU PEMOHTY >KUJ/IbIX TIOMeL[eHUH.
9. [IpoekTrpoBaHMe U peanu3anys 6a3bl JaHHBIX AJIS1 TYPUCTUYECKOTO areHTCTBa.

10. ITpoekTrpoBaHUe U peanu3aliys 6a3bl JAHHBIX [Jis1 CTPaXxOBOM KOMITaHUMU.

11. TTpoekTrpoBaHue U peany3alys 0a3bl JAHHBIX /i OpauHOro areHTCTBa.

12. TIpoekTrpOBaHMe U peanu3aniys 6a3bl JaHHBIX [Jis CEPBUCHOTO LIEHTPA.

13. TIpoekTrpoOBaHUe U peanu3auys 0a3bl JAHHBIX /IS [IKOJIbI.

14. TIpoekTrpOBaHMe U peanm3anyst 6a3bl JaHHBIX JJI TPAHCTIOPTHON KOMITaHHH.

15. TIpoekTrpOBaHMe U peanu3aniys 0a3bl JAHHBIX /151 TIPOKaTa aBTOMOOHIIEH.

16. TIpoekTrpoBaHue U peany3arusi 06a3bl JAHHBIX /i1 OTITOBOTO CKJIa/ia.

17. TIpoekTrpoBaHue U peany3alysi 0a3bl JAHHBIX [Jis CTPOUTETHFHON KOMITAHUH.

18. TIpoekTrpOBaHUe U peanu3aliys 6a3bl JAHHBIX [Jis PUSATOPCKON (UPMBI.

19. IlpoekTrpoBaHUe U peanu3aliys 6a3bl JAHHBIX [Jis PEeK/IaMHOT'O areHTCTBa.

20. [TpoekTrpoBaHue U peanu3alys 6a3bl JaHHBIX J7IsT KOMITbIOTEDHOUN (PUPMBI.

21. TIpoekTHpoOBaHue U peasu3aliys 6a3bl JaHHBIX A1 yueTta aBTomobuseit B TUB/I/I.

22. [IpoekTrpoBaHue U peasm3alys 6a3bl JaHHBIX /IS OT/ie/a Ka[poB.

23. [IpoekTupoBaHue U peasm3alys 0a3bl JaHHBIX /IS My3esl.

24. TIpoeKTrpoBaHUe U peanu3aniys 6a3bl JaHHBIX /1711 OM3HeC-TIPOLIeCCOB AOCTaBKU IPY30B.
KypcoBasi paboTa BK/FOUaeT 2 Jrara:

1. TIpoekTnpoBaHWe 0a3bl [JaHHBIX: CE€MAHTHYeCKOe OIHMCAHWe T[IpeJMeTHOW 00JacTy;
uH@osornyeckas M JaTajoruueckas Mojenud 0a3bl [aHHbIX; ¢u3MuUeckas Mojenb U
oripefiesieHre CTPYKTyphl 6a3bl faHHbIX B CYB/] PostgreSQL.

2. Peanmmu3auusi 63K-3HA-TIPUIOXKEHUs], B3aUMO/IeHiCTBYIOILEr0 C CO37laHHOM 6a3oi JaHHBIX Ha
s3bike Python.
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8. IlepeueHb OCHOBHOM ¥ [IOMO/JTHUTEJbHOW Yy4eOHOM JIMATEpPATYpPhbI,
He00X0/JUMOi1 /I/If 0CBOEHHUS ANCHMILIMHbBI

OcHogHas numepamypa:
1. Mapkun, Asnekcanzp BacuibeBuu IIporpammupoBanve Ha SQL : yueOGHUK U
MPaKkTUKyM 7151 By30B / A. B. MapkuH. 3-e u3f,., rep. U JOIl DJIeKTPOH. JaH. MOoCKBa :
FOpatir, 2025 805 c ( Beicitiee oopa3zoranue ) URL: https://urait.ru/bcode/568900 (marta
obpamenusi:  01.09.2025). Pexxum gocTyma: DJIeKTPOHHO-OMO/IMOTeUHasi cHCTeMa
FOpaiirt, ans aBTopu3. mosb3oBaTenen https://urait.ru/bcode/568900 ISBN 978-5-534-
18371-9 : 3259.00. [BUK ID: RU2fURAIT2f568900]

2. WmoieukuH, Biagumup MuxaiinoBuu OCHOBBI MCIIO/Ib30BaHUSI U TIPOEKTUPOBAHUS
6a3 maHHBIX : yueOHUK A By30B / B. M. VmomieukyuH. DJieKTPOH. JaH. MoOCKBa :
FOpaiit, 2025 213 c ( Briciiee o6pa3oBanue ) URL: https://urait.ru/bcode/559613 (mara
obpamgenusi:  01.09.2025). Pexxum gocTyma: DJIeKTPOHHO-OMO/IMOTeUHasi CHCTeMa
FOpaiit, ans aBTOopu3. mosb3oBaTenen https://urait.ru/bcode/559613 ISBN 978-5-534-
03617-6 : 919.00. [BUK ID: RU2fURAIT2f559613]

3. CrtpyxkuH, Hukonaii IlaBnoBuu ba3bl fJaHHBIX: MpoeKkTupoBaHue. [IpakTUKyMm :
yuebHMK 1t By30B / H. I1. CtpyxkuH, B. B. I'oguH. 3nekTpoH. gaH. Mocksa : FOpaiiT,
2025 291 c ( Bwiciiee o6pazoBanve ) URL: https://urait.ru/bcode/561215 (marta
obpamenus: 01.09.2025). Pexxum pocTyma: OaeKTPOHHO-OMO/MOTeUHasi CUCTeMa
FOpaiit, ans aBTOpW3. mMosb3oBaTenen https://urait.ru/bcode/561215 ISBN 978-5-534-
00739-8 : 1479.00. [BUK ID: RU2fURAIT2{561215]

JonoanumenbHas cumepamypa:

1. MaprtuuH, Cepreii AHatonbeBUY basel maHHbIX: Paborta c pacripesesieHHBIMH
0azamMu JaHHBIX W (alJOBBIMM CHCTeMaMH Ha mipuMmepe MongoDB u HDFS c
ucnosb3oBanueM Node.js, Express.js, Apache Spark u Scala : YueGHoe mocobue /
WHCTUTYT CUCTEeMHOr0O TIpOrpaMMUpPOBaHUsl POCCHUICKOM akaleMuu Hayk ; Poccurckui
roCyJlapCTBeHHbIU coluanbHbiv yHUBepcuteT 1 Mockga : OOO "HayuHo-u3zarenbCckui
1eHTp MH®PA-M", 2024 235 c. ( Beiciiee obpa3oBanue ) BO - BakanaBpuar
https://znanium.ru/catalog/document?id=442712 ISBN 978-5-16-019845-3 ISBN 978-5-
16-107636-1 ( anektp. uzganue ) . [BMK ID: RU\infra-m\znanium\bibI\2139860]

2. MapkuH, Anekcauzap BacunseBuu CucteMbl rpadoBbix 6a3 JaHHBIX. Neodj : yueOHUK
st By30B / A. B. MapkuH. JekTpoH. faH. Mocksa : FOpaur, 2025 303 c ( Beiciiee
obpazoBanne ) URL: https://urait.ru/bcode/567732 (marta oOpamenus: 01.09.2025).
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PexxuM pgoctyma:  OneKTPOHHO-OMO/moTeuHass cucteMa FOpaiit, a1 aBTOpPU3.
rosib3oBaresielt https://urait.ru/bcode/567732 ISBN 978-5-534-13996-9 : 1529.00. [BUK
ID: RU2fURAIT2£567732]

3. Maptumh, Cepreri AHaTonbeBrUY basel nanHbIxX. [IpakTueckoe npumeHenve CYB/]
SQL u NoSOL-tumna Ajsi np¥uMeHeHUs] NPOeKTUPOBaHUsI MH(OPMAI[MOHHBIX CUCTEM :
YuebHoe mocobue : YuebHoe 1ocobue / MHCTUTYT CHCTEMHOTO TIPOTPaMMHPOBaHUS
Poccuiickor  akazemud Hayk ; Poccuiickuii  rOCyZiapCTBEHHbIM — COLIMA/IbHBIN
ynuBepcuter 1 Mocksa : U3parensckuit Jom "POPYM", 2024 368 c. ( Beiciee
obpazoBanne ) BO - BakamaBpuar https://znanium.com/catalog/document?id=434322
ISBN 978-5-8199-0946-1 ISBN 978-5-16-104936-5 ( snektp. usganue ) ISBN 978-5-
16-018662-7 ( ISBN cousaarens ) . [BMK ID: RU\infra-m\znanium\bibl\2096940]

4. Hecrepos, Cepreit AyekcaH[poBuy ba3bl JaHHBIX : yueOHUK U MTPAKTHKYM /i BY30B
/ C. A. HectepoB. 2-e u3[., mep. U A0M DIeKTPOH. AaH. Mockga : FOparir, 2025 258 ¢
( Boiciiee o6pasoBanme ) URL: https://urait.ru/bcode/560753 (mata obparmeHust:
01.09.2025). Pexxum pocTyma: OAeKTPOHHO-OMO/MoTeuHass cuctema HOpaidt, s
aBTOpM3. T0oab30BaTeneu https://urait.ru/bcode/560753 ISBN 978-5-534-18107-4
1329.00. [BUK ID: RU2fURAIT2f560753]

9. Ilepeyens pecypcoB HH(OPMaAIMOHHO-TE/IEKOMMYHUKAIIMOHHON CeTH
«/IHTepHeT», HEOOXOAMMBIX /i/ISi 0CBOEHHUS JUCLUTLTMHBI
1. OnekTpoHHO0-6MOMmoTeuHast cucreMa BOOK.RU http://www.book.ru

2. DneKTPOHHO-6M6MMoTeyHast cucTteMa "YHuBepcuTeTcKass 6u6mmorteka OHJIAVIH"
http://biblioclub.ru/

3. O6pasoBarenbHas ratdopma "FOPAUT" https://urait.ru/

4. DyeKTpOHHO-O0MbIMoTeuHasi cucTema uszarenbctBa "Jlane" https://e.lanbook.com/
5. MHdopmarimoHHo-00pa3oBaTe/bHbIN TTopTan @uHyHUBepcuTeTa: https://org.fa.ru
6. *OnekrpoHHasi bubmoTteka PruHaHCcoBOro yHUBepcuTeTa (3bB) http://elib.fa.ru/

7. Neo4j Documentation [D/ieKTpOHHBI pecypc]: caliT. — PexuMm [JocTymna:
https://neo4j.com/docs/

8. MongoDB Documentation [DnekTpoHHBIM pecypc]: cauT. — Pexum [ocTymna:
https://www.mongodb.com/docs/
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9. Developing NoSQL Solutions in Azure/ Microsoft. -
https://www.edx.org/course/developing-nosql-solutions-azure-microsoft-dat221x-0

10. Cassandra Documentation [3nekTpoHHBIM pecypc]: cailiT. — Pexum gocTymna:
https://cassandra.apache.org/doc/latest//
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10. MeroauuecKue YyKa3aHHs /s O0y4alOm[UXCS 1O OCBOEHHIO
AUCLMILIUHBI
[Tporpamma guciuruiiHa «CHCTeMbI  yripaBjieHWss 0a3aMyd  JaHHBIX» TIOCTPOEHa TaKUM
obpa3om, uToObl oOydJaroiuiics BHauase W3yuun 536k SQL U momyunn 6a30Bble HaBLIKH
paboTel B onHON M3 coBpeMeHHbIX CYB/I, a 3aTeM oB/ajiesl BOIIPOCAMH TIPOEKTUPOBAHMS
WHGOPMAIMOHHBIX Mo/iesiell U 0a3 laHHBIX, MPUHIUIIAMA peau3aliui 3PGeKTUBHBIX CUCTEM
XpaHeHUs ¥ 00paboTKM AaHHBIX. CaMOoCTOsITe/TbHBIE ¥ KOHTPOJIbHAsI paboThl, KypcoBasi paboTta
CrocoOCTBYIOT ()OPMUPOBAHUIO U 3aKpervieHWI0 y O0YYarolUXCsi HaBBIKOB TPAKTUYECKOTO
HCI0J1b30BaHMs s13bIKa SQL 1 OCHOBHBIX BO3MOKHOCTEM COBpeMeHHBIX pesiIiuoHHbIX CYB/].

B 1ensx ycremHoro ocBoeHHS yueOHOro Kypca oOydaromiemycs ciiefyeTr ToApoOHO u
TOC/Ie[IOBaTe/IbHO M3yuaTb PEKOMEH/[OBAaHHYI0 TeOpHI0, aKTMBHO paboTaTh Ha CeMHHapax,
3aKperviaTh HW3yueHWe TEeOPeTHUeCKOro Marepuasia JIeKIUH U CEMHUHApPOB BBINOJIHEHUEM
TIPaKTUUECKUX 3a/]JaHUH B 3a/laHHBIE CPOKH.

Ecmm y obyyarolrierocsi BO3HUKAIOT TPYAHOCTH TPU OCBOEHWM MaTepHasia JUCLIMIUIMHBI, OH
MOXXeT TIOCel|aTh KOHCYJ/IbTAlL[M, 3aJiaBaTh YTOYHSIOIIME BOIMPOCHI Ha CEeMWHApax, Ipu
HeoOXOJUMOCTH HUCIIOb30BaTh TpPeHa)Kepbl W JIOTIOJIHUTeIbHbIEe OO0ydYarolie MaTepuaibl,
HaXo/AIIecss B CBOOOAHOM [JOCTyre B ceTH «VIHTepHeT», /i TIPHOOpPETEeHHs TBepAbIX
MPaKTUUeCKUX HaBBIKOB paboThI ¢ 6a3aMu JaHHBIX.

11. TIlepeueHbr uHGpOPMALMOHHBIX TEXHO/JIOTHHA, HWCIO/Ib3yeMbIX MpPH
OCyIIIeCTB/IeHUH 00pa30BaTe/IbHOr0 MpoLecca Mo JUCHMILIMHE, BK/II0UYas nepedyeHb
Heo0X0JUMOro TMPOrpaMMHOI0 obecrieueHHusi U WHGOPMALMOHHBIX CIPABOYHbBIX
CUCTEM

KommniekT JIMIE€H3UOHHOI'0 MPOrpaMMHOIo o0ecreyeHu:

1. Kaspersky

2. Microsoft Office (Windows)
3. ITakeT ouCHBIX MpOrpaMm
4. Python 3.8

5. PensuuonHas CYB/]

CoBpeMeHHbIe Tpo)eccHOHA/IbHBIE 0a3bl /JAaHHBIX M HH(OPMaALHOHHBIE
CIpaBOYHbIE CUCTEMbI:

1. VlHdopMarioHHO-TIpaBoBasi cuctema «['apaHT»
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2. VndopmaronHo-npaBoBasi cucrteMa «KoHcynbranT [Tntoc»

3. DneKTpoHHas 3HIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4. Pasmemenue DYK: https://www.campus.fa.ru/

5. Cucrema KomrieKcHOro packpbitvs nHpopmanuu «CKPMH» - http://www.skrin.ru/

CepTudunupoBanHble NporpaMMHble U anmnapaTHble Cpe/CTBa 3allUThI
uHpopmanmu:

1. He mpefyCMOTpPEHBI

12. OmnucaHue MaTepHA/ILHO-TEXHHMUYECKOM 0a3bl, Heo0XoaMMoOM /1A
OCYIIIeCTB/ICHHA 00pa30BaTe/IbHOTO MPOLeCCca M0 AUCIHHUILTHHE
1. YueOHas ayquTopus /is IPOBeJieHNs YueOHBIX 3aHATHH, TIPeAyCMOTPEHHBIX IMPOrPaMMOM,
B TOM UKC/e TPYIIOBbIX U WHAWBUAYAJbHBIX KOHCY/bTALIUM, TeKYIlero KOHTPOIs |
TIPOMEKYTOUHOM aTTeCTallud, OCHAIlleHHass 000py/0BaHHEM M TeXHUUECKUMU Cpe/ICTBaMU
oOyueHus:: MebOenb  ayauTopHass  (CTOMBI,  CTy/bs, /JOCKa ayAuTOpHas), Habop
J€MOHCTPAI[MOHHOT0 000py/i0BaHus (TIPOEKTOP, SKPaH)

2. KommboTepHbIN Kjaacc [/l TIpoBeleHUs] Y4yeOHBIX 3aHATHM, TpefyCMOTPEHHBIX
MporpaMmol, B TOM UHKC/e TPYIMNOBBIX U WHIUBUAYaJbHbIX KOHCY/IbTAllUM, TeKYIlero
KOHTPOJ/ISI M TIPOMEKYTOUHOW aTTecTallid, OCHAIlleHHbI 000py/J0BaHWeM U TeXHU4YeCKUMHU
cpeAcTBaMM 00yueHusi: MebOenb ayauToOpHas (CTOJ/BL, CTy/bs, [JIOCKa ayAWTOpHasi),
TiepcoHaibHbIe KOMITbIOTephl, HAO0p IeMOHCTPALIMOHHOTO 000pyA0BaHUs (TIPOEKTOP, SKPaH)

3. IlomeleHue JIsi CaMOCTOSITE/IBHOM PadoThl 00YUarOIIUXCSl OCHAILEHHOe KOMITbIOTePHOU
TEXHUKOU C BO3MOXXHOCTBIO MOJK/IOUeHUs] K ceTu "MHTepHeT" M obecrieyeHWeM [JOCTyTa K
3/IEKTPOHHON MH(OPMAaIIMOHHO-00pa30BaTe/IbHOM cpefie Y HUBepCUTeTa.
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