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' "

Heas kypca " TenekOMMyHHKAllUOHHBIE CHCTEMBI B JHEPIeTUKE " COCTOUT B TOM, YTOOBI
chopMHUpPOBaTh y CTYAEHTOB KOMIIETEHIIMM CHUCTEMHOTO MCCJIEI0BAaHUS MPEIMETHOW 00JacTH U
MOHUMAaHMUsI COOTBETCTBUM MEXJIy JJIEMEHTAaMU [MpEeIMETHOW 00JacTM M 3JIEeMEHTaMH
TEJIEKOMMYHUKALMOHHBIX CHCTEM.
Jlig peanu3aluy MOCTaBICHHON 11€JTM HEOOXOIMMO PelIUTh CJedyllue 3a4a4M, a UMEHHO,
OCBOMWTB:

® METOAMKY aHaJln3a MPEeAMETHOI 00sacTu B 001acTu mpohecCHOHaIbHOTO IPUMEHEHHUS,;
COCTaB U CTPYKTYPY SKOHOMHYECKON NH(POPMAITMOHHON CHCTEMBI;
OCHOBHBIE MOHATHUS PEISAIIUOHHON MOJENN JaHHBIX;
oTiepanyy HaJl peIsIIMOHHBIMHA OTHOIICHUSIMHA U 131K SQL;
CIIOCOOBI 0OeCIIeUeHHS LIETOCTHOCTH JAaHHBIX;
MOAXO0/IbI K COBMECTHOM paboTe U yIpaBiIeHHUIO TPAaH3aKIIUSIMH.

Ilnan kypca

Tema 1. BBenenne. OcHOBHbIE IOHATHS Kypca.

ABTOMaTH3UpOBaHHAs HHPOPMAIMOHHAs cucTema. OOIIHe MOIX0/IbI K €€ CO3aHuIO.
OyHKIMOHATBHOE Ha3HAaYeHHE. KOMIIOHEHTBI SKOHOMHUYECKOM HH(POPMAIIMOHHONW CUCTEMBI.
Brigenenue GyHKIMOHATBHBIX MOACHCTEM. MOJICNb «CYIIHOCTh-CBSA3bY. CYIIHOCTH U UX
cBoricTBa. CBsi3u. M3o0paxenue moaenu Ha ER-nmuarpamme.

Tema 2. [IpenmeTHast 00J1acTh KaK cHCTEMA. JJIEMEHTHI U CBSI3H.

CHCTEeMHBIH MMOJXO0/] K aHATU3Y MPEeIMETHON 00J1aCTH U CUHTE3Yy HH(GOPMAITMOHHBIX MOJICTICH.
[ToHATHE PKOHOMHYECKOW CHUCTEMbI KaK IMPEAMETHOW 00JacTH, OM3HEC-TIPOIECCHl B CHCTEME.
DeMEeHTHI IPEeIMETHON 00J1aCTH U OM3HEC - TIPOIIECCOB.

Tema 3. PerssunoHHast MoJeJab JAHHBIX

OtHomenue. Atpudyr. Jlomen. Koprex. Ilpencrasienue oTHOIICHHS B BUIE TaOIHUIIBL.
Cucrema otHowmeHu. CBsi3u Mexay OTHOIIEHUSAMU. OTHOIIEHUSI U MpeauKaThl. PensuuonHas
0asza JaHHBIX.

Tema 4. ba3oBble OTHOIIEHUS M MPeACTABJICHUSA. 3AMKHYTOCTh MHOKECTBA PeJIAIMOHHBIX
OTHOIUEHM I

Pensionnass  anreOpa. 3aMKHYTOCTh MHOXECTBA. TpaguIlMOHHBIE OTeEpaluu  Hal
MHO)KECTBaMHU: OObEeIUHEHHE, IepeceueHue, BBhIUMTaHHWE, TMpousBeAeHue. CrenuanbHbIe
PENAIMOHHBIEC OTEepaIi: BBIOOPKA, MMPOEKIIHNS, €CTECTBEHHOE COeUHEeHHe, AeneHue. Onepanun
pacmupeHuss W ToJABeNeHUs uToroB. OmnepaTopbl OOHOBIECHHSA. PENsSIMOHHOE WCUUCIICHHE.
Marepuaiin3oBaHHbIE 1 HEMATEPUAIIM30BAHHBIE OTHOLLIECHHUS.

Tema 5. SI3pik SQL. Onepauun onpeaeseHns JaHHbIX



Haznauenue u Bo3MoxHOCTH s3bika SQL. Omnpenenenue NaHHBIX: JOMEHBI, 0a30BbIC
tabnuubl. MHpopMmaronHas cxema

Tema 6. SI3pik SQL. Onepauun MaHMNYJIMPOBaHUS JaHHbIMH. FITOroBble oneparopsl u
rpynnupoBKa.

Omneparuu BeIOOpkH. Orniepaiiuu 0OHOBJICHMS: BCTaBKa OJIHOM CTPOKH, BCTaBKa HECKOJIBKUX
CTPOK, OOHOBIJICHHE HECKOJBKUX CTPOK, yAaJIEHUE HECKOJIbKUX CTPOK. TaOMu4HbIe BBIPAXKECHUS:
uHctpykuuss SELECT, unctpykuuss FROM, uncrpykmus WHERE, unctpyknust GROUP BY,
uHctpykuuss HAVING. VYcnosubie Beipakenus: yciosue MATCH, ycinoBue «Bce MM Kakoii-
HuOynp». Ckamsapusle Bblpaxkenus: onepatop CASE, omeparop CAST. Onepamnuu
MaHUITYJUPOBAaHUS JAaHHBIMH W pPEISIMOHHOE wucumcieHue. Karamor m wHOpMannoHHAs
cucrema. IIpeacrasnenus. TpaHzakuun.

Tema 7. IlesiocTHOCTB JaHHBIX. OrpaHNYeHNs, IPeNKATHI U BbICKA3bIBAHUSL.
OrpaHnyeHus 1eIOCTHOCTH: JIOMEHA, aTpuOyTa, OTHOIIEHMs, 0a3bl AaHHBIX. OrpaHHueHUs
COCTOSIHUS U ITEpPeX0/1a.
Tema 8. IleaocTHocTh JaHHBIX. KilI0UM, CCHLII0YHBIE AeHCTBUSI.
[Torenunaneueiii kiarod. I[lepBuunblii kirod. Bremnwmii kimrod. CChbUIOYHBIE JEWCTBUSL.
[Momneprxkka orpaHMYeHHUH TIENOCTHOCTH B si3b1ke SQL. Tpurrepbl 1 XpaHUMBIE TIPOTIETYPHI.

Tema 9. Hopmanusanus. lekoMno3nnus JaHHbIX. @ YHKIMOHAJIbHBIE 3ABUCMMOCTH
OYHKITMOHAIBHBIE 3aBUCHUMOCTH. [pHUBHAIBHBIE W HETPUBUAJbHBIC (YHKIIMOHAIbHBIC
3aBUCHMOCTH. 3aMBIKaHHME MHOXKECTBA 3aBHCHUMOCTEH. 3aMbIKaHHME MHOXKECTBA aTpUOYTOB.
HenpuBogumoe  MHOkecTBO  3aBUcHMOcTed. CemaHTHueckue  mpaBuia.  Jluarpamma
(YHKIIMOHATBHBIX 3aBUCUMOCTEH.
Jlexomno3unust 0e3 noteppb U GyHKIIMOHATBHBIE 3aBUCUMOCTH. OOpaTUMOCTh AEKOMIIO3HIIHH.
[TepBas, BTOpas u TpeThst HOpMaiabHbIe GopMbl. HopmansHas popma boiica-Komna.

Tema 10. MHOro3HaYHbIe 3aBUCUMOCTH U 3aBHCUMOCTH COCIUHECHUS
MHoro3Ha4HbIe 3aBUCUMOCTH U YETBEPTast HOpMasibHas popMa. 3aBUCUMOCTH COSTUHEHUS U
naTast HopmajabHas opma. MtoroBas cxema nporeaypbl HOpMaIu3alyH.

Tema 11. CoBmecTHasi padoTa M ynpaBjieHHe TPAH3AKLIMSIMM.
Tpanzakiuu. BoccranoBieHue TpaH3akuuud. BoccranoBneHue cucreMmbl. JIByxdasznas
¢dukcarus. [Tognepkka s3pika SQL.

Tema 12. [lapasie/ibHbIE TPAH3AKIUM U CEPUAIN3YEMOCTh

[TpoGnema motepu pe3ynbraToB oOHOBIEHH. [Ipobiiema He3apUKCUPOBAaHHOW 3aBUCHMOCTH.
[Ipo6nema HecoBMecTMMOTo aHanu3a. TymukoBas curyauus. CHocoOHOCTh K YHOPSA0YEHHUIO.
VYpoBuu uzonsauuu. [Ipennamepennas 6moxuposka. [lonaepikka 6mokupoBok B SQL.

Tema 13. be3onacHocTb.

N3buparensHoe ympaBieHue AOCTyoM. KOHTpONBHBIA clie[] BBITIONHEHUS OMEPAIUU.
Monudukanus 3ampoca. Ob6si3aTenbHOE yrpaBienue noctynom. [lognepxkka mep obecrieueHus
6e3omacHocTu B SQL.

@ opMbI TEKYIET0 KOHTPOJISI MPOMEKYTOUHOIMH aTTeCTAlNH

Ilo oxoHYaHMIO HU3YUYCHHUA OUCHUIINIMHBI «TCJ’ICKOMMYHI/IKaL[I/IOHHLIC CUCTEMBI B
OHCEPTCTUKE)» CTYACHT NOJIKCH:



3HaTh TEOPETUYECKHUE OCHOBBI PEILMOHHBIX CHCTEM: PEISIHOHHAs anredpa, TeopHs
(YHKIMOHATBHBIX 3aBUCUMOCTEH, TEOpUsT HOPMAIBHBIX ()OPM C TOUKH 3PEHHUS TEOPUU
(GYHKIMOHATIBHBIX 3aBUCUMOCTEN MEXy aTpudyTamu;
3HaHUE OCHOBHBIX PEJSAIMOHHBIX ONEPaLUi U UX OTpaKeHUE B CHHTaKcuce s3bika SQL;
3HaHWE TMPHHLUIOB JCKIAPATHBHBIX OTPAHUYCHUI LEIOCTHOCTU (KIIOYM); TPUHIIMIIBI
JEKOMITO3UIIMA HCXOJHOTO OTHOLICHHWS Oe3 IMOTeph MAaHHBIX; THIIBI CBS3€H MEXIY
OTHOIICHWSIMU;  PBIHOK  MPOTPAMMHO-TEXHHUYECKHX  CPEACTB, HMH(OPMAIIMOHHBIX
MPOIYKTOB U YCIYT'; OCHOBBI Pa0OTHI CHCTEMBI YIIPABJICHUS TPAH3AKIMAMU U TIPUHIIHITBI
OpraHu3aIuy NapayiebHONU pPaboTHI;

YMeTh Ha OCHOBE aHaU3a MPEAMETHON 00JACTH MOCTPOUTH MOJIENb «CYIIHOCTh-CBSA3b)
U CUCTEMY pENSILIMOHHBIX OTHOIIEHHWH B TpeOyemMol HOpMaldbHOM (Qopme; omnucaTh
peNSIMOHHBIC OTHOMIEHUs cpexctBamMu SQL ayst 3amaHHON TpeIMeTHOW 00JIacTH; Ha
OCHOBE aHajiu3a IMpeAMETHON oOnacTu BBIOpaTh THUIOBBIE OINEpalMd U 3anucarhb
COOTBETCTBYIOIIME MM 3ampockl Ha si3bike SQL; 3ammcarh u peanm3oBaTh OrpaHHYCHHS
LETTOCTHOCTHU I 33JJaHHOM MPEMETHON 00JIaCTH; YCTaHABINBATH COOTBETCTBUS MEKIY
3JIEMEHTaMU IIPeIMETHON 00IacTH U AJIeMEHTaMU HH()OPMAIIMOHHOW CUCTEMBI.

Baagers, HaBbIkaMM B oOlacTy aHaiM3a MpPeAMETHOW o0JjacTH, ONMMCaHUS €€ B BUJE
Habopa OTHOIICHUH, HOpMaIU3alUH OTHOILICHUM, BHITIOJHEHUS PENSLIMOHHBIX ONEpalnid,
WCI0JIb30BaHUS si3b1ka SQL.

IlnannpyemMsble pe3yibTaThbl 00y4eHHs 10 AUCHUILIHHE (MOLYJII0)
«TenexOMMYHHKAIMOHHBIC CHCTEMbI B JHEPIreTHKE»

Kon Conep:xanue komnereduuu | Ilnanupyemblie pe3yjbTaThbl 00y4eHUS 110
KOMIIETeHIIMHU JUCHUIInHe (MOIYJII0)
ITK-7 CrOCOOHOCTH TTPOBOIUTH Ha YPOBHE 3HAHUU: TTPUHITUTIBI
OTIMCAHNE JEKOMIO3UIMH UCXOTHOTO OTHOLICHHUS
NPUKIIAHBIX 0e3 moTeph TaHHBIX; TUIIBI CBSI3EH
HPOIECCOB - MEX/1y OTHOILIEHUSIMU; OCHOBBI pabOTHI
HH(OPMAIHOHHOTO CUCTEMBI yIIPaBJICHUS TPAH3aAKIUIMU U

IMPUHIUIIBI OpraHu3aluu HapaHHCHBHOﬁ

o0ecrieueHHst pelIeHHs
paboTHI;

IMPUKIIAAHBIX 3aaa4

Ha YPOBHE YMCHHUM: BBISBIICHUE
(YHKIIMOHAIBHBIX 3aBUCUMOCTE
MCXOZHOTI'O OTHOLICHHUS], 3aJaHHOTO B
HOpMaJIbHOH (hopMe HU3KOT'O MOPSIKA.
JlexoMIo3uLMs HCXOJHOTO OTHOLIEHUS

1o Habopa otHomeHuit B HOBK u

BBIIIIC;

OIMCaHKe MPEIMETHOM 001acTH 1
(opMynHpOBaHUE €€ BHEIIHUX IPEUKATOB;
BBIJICJIEHUE CYIIHOCTEH, WX aTpulOyTOB H
CBSI3€M MEXIy HUMU

Ha YPOBHE HAaBBIKOB: HOpMaJM3aLMs
UCXOJAHOTO  OTHOLIEHHS  METOJIOM
JIEKOMITO3UIMU O€3 MOTepPh;

COCTAaBJIEHUE CXEM “‘CYIIIHOCTb-CBSA3b U
IIPOEKTUPOBAHHUE CUCTEMBI JOCTYIA K
JTAHHBIM HA MX OCHOBE;




KOMOWHUPOBAHHBIN MOIXOM K
IpoeKTUpoBaHuio b/l

Ha (CEMaHTUYECKOE MOJIEITUPOBAHUE C
MOCIEAYIOIEH HOPMAJIU3ALHUEN METOJOM
JIEKOMIO3ULMH)

IK-9 CIIOCOOHOCTH COCTaBJIATh Ha ypoBHe 3HaHuWii: 3HaTh MOJAXOIBI U
TEXHUYECKYIO CpeICTB COCTaBICHUS  TEXHHYECKOH
JIOKYMEHTAIIHIO TIPOEKTOB JOKYMEHTalUH i1 CONPOBOXKACHUSA

00BEKTOB aBTOMAaTHU3AINHI u
aBTOMAaTHU3aluU "

uH(pOpPMATH3AINH MIPUKIIATHBIX
UHPOpMATU3ALUN

IIPOIIECCOB Ha BCEX JTarax uxX pa3paboTKu
MPUKIAJHBIX MPOLIECCOB H vy

a YPOBHE YMEHUI: UCIIOIb30BaTh
MEKTYHAPOIHBIE U OTEUECTBEHHBIE
CTaHJAPTHI IS pa3paOOTKU TEXHUYECKOM
JIOKYMEHTaluH MPOEKTOB

aBTOMaTH3aIuu U HHOpMaTU3AIUN

MIPUKJIAIHBIX TPOIECCOB

Ha ypoBHE HaBBIKOB: BIAJETh

HaBBIKAMU Pa3pabOTKH TEXHUIECKOUN

JTIOKYMEHTaIuu JUISt MPOEKTOB

aBTOMAaTH3aIlMu U WH(POpPMATH3AIUU

MPUKJIAHBIX TPOLECCOB

ITK-20 CIOCOOHOCTh Ha YPOBHE 3HAHUU: TIPUHITUTIBI
OCYILLECTBJIATH u JCKOMITO3UIIMHN UCXOAHOI'O OTHOIICHHUA
000CHOBBLIBAThL BBI60p 0e3 IOTEPb JAaHHBIX; TUIIbI CBs3EH

MPOEKTHBIX  PELICHHH 1O
BrUaM olOecrieueHus
UH(GOPMALMOHHBIX CUCTEM

MEXTy OTHOIIEHHUSIMU; OCHOBBI paOOTHI

CHCTEMBI YITPABIICHUS TPAH3AKIMSIMA U

NPUHIUIBI OpraHU3alyuy MapajuIeIbHON
paboTHI;

Ha YPOBHE YMEHUIA: BBISBICHUE
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH
HCXOJHOTO OTHOIIECHHUS, 3aJJaHHOTO B
HOPMAaJIbHOU (hOpME HU3KOTO MOPSIKA.
JleKoMIO3HIHS UCXOJHOI'O OTHOIIICHHMS

1o Habopa otHomeHuit B HOBK u

BBIIIIE;

OTMCaHue MPEJAMETHOM 00JIaCTH U
dbopMynupoBaHHe ee BHEIIHUX MPEAUKATOB;
BbIIETICHUE CYIIHOCTEH, MX aTpuOyToB U
CBSI3€U MEXIY HUMHU

Ha YPOBHE HAaBBIKOB: HOpMaJM3aLMs
UCXOAHOTO  OTHOLIEHHS  METOJIOM
JIEKOMITO3UIIMU O€3 MOTeph;

COCTAaBJIEHUE CXEM “‘CYIIIHOCTb-CBSA3b U
IIPOEKTUPOBAHKUE CUCTEMBI JOCTYIA K
JTAHHBIM Ha MX OCHOBE; KOMOWHUPOBAHHBIH
OAXO0J K IIpoeKTupoBanuio b/[ Ha
(ceMaHTHUYECKOE MOJICTUPOBAHHE C
MOCIEAYIOIIEN HOPMAIU3ALUEN METOIOM
JICKOMTIO3UIIHH )




O0beM qucHMILTHHBI (MOaYJIs1) «TeJleKOMMYHUKAIIMOHHbIE CUCTEMBI B JHEPreTHKe» /I
04HOM (popMBbI 00yUeHUSI

Kommuectso yacos
Bun yaebHO# paboThHI Beero Cemectp
1o yd.
— 2 | 3|4 |5 8
ay/INTOPHbIE 3aHATHSA (BCEro): 48 48
JIEKITMOHHBIC 3aHSATHUS 16 16
B TOM 4HCJIe
MPAKTUYECKUE 3aHATHUS 32 32
caMoCTosITeJIbHasi padoTa: 60 60
oouas 4achbl: 144 108
TPYAOCMKOCTH 3a4eTHbIEe 4 3
AUCHMUTLINHBI: CIMHUIIBI:
@®OopMBI HTOTOBOTO KOHTPOJIS IK3aMeH 36
OcHoBHas1 IUTEpaTypa
1. Korenko, B. B. Texnonorun mHGOPMAIIMOHHOTO aHAK3a IMOJH30BATEILCKOTO YPOBHS
TEIIEKOMMYHHUKAIIMOHHBIX CHUCTeM : ydeOHoe mocoome / B. B. Korenko. — Pocrtos-Ha-/lony,

Taranpor : UsnarensctBo FOxHOTO (henepanbHoro ynusepeurera, 2019. — 194 ¢. — ISBN 978-
5-9275-3176-9. — TekcT : 3MeKTpOoHHBIH // DnekTpoHHO-0nbanoTeunas cuctema IPR BOOKS :
[caiir]. — URL.: http://www.iprbookshop.ru/95825.html

2. Tutkos, B. B. Komnbrorepnsie Texnonorun. Comsol Multiphysics B 3a1agax sHepreTHKA
: yuebHoe nocobue / B. B. Tutkos, 2. U. Anuyc. — Canxkr-Iletepoypr : Cankr-IleTepOyprekuit
nonuTexuuueckuii yausepceuret [lerpa Benukoro, 2012. — 184 ¢. — ISBN 978-5-7422-3684-9.
— Texkcr : anexTpoHHbIN // DnekTpoHHO-O0nbIHnoTeunas cuctema [PR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/43951.html

3. DHeprocOeperarolue TEXHOJIOTUH B SHEpreTHKeE : yuebHoe nocodue / A. A. bybenunkos, T. B.

by6enunkoBa, C. C. l'upmmn [u 1ap.]. — Omck : OMCKUN TOCYHapCTBEHHBIM TEXHUYECKUIN
yausepcutet, 2017. — 142 c. — ISBN 978-5-8149-2561-9. — Tekct : 3neKTpOHHBIN //
DNeKTPOHHO-OMOIHOTeUHAs cucrema IPR BOOKS : [caliT]. — URL:

http://www.iprbookshop.ru/78496.html

Jlono/THUTeIbHAS JIUTepaTypa

1. Koxopesa, E. B. TexHosnorus pa3paboTKu TeIeKOMMYHUKAIIMOHHBIX CEPBUCOB.
Pacnpenenénnblie npunoxxeHus : yaeoHo-MeToauueckoe nocoodue / E. B. KokopeBa. —
HoBocubupck : Cubupckuit rocynapcTBEHHBIN YHUBEPCUTET TEIEKOMMYHHUKAIIUN U
uHpopmatuku, 2019. — 104 c. — ISBN 2227-8397. — Tekcr : 37€KTPOHHBIH // DIEKTPOHHO-
oubnmoteunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/102142.html
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2. JIeBoBuy, U. S1. MHPOpMaLIMOHHBIE TEXHOJIOTHHA MOJICIIMPOBAHUS U onTUMH3auu. KpaTkas
Teopus U mpuioxkeHus : monorpadus / U. 5. JbBoBuy, . E. JIbBoBuY, B. H. ®ponos. —
BopoHnex : BopoHekckuii HHCTUTYT BBICOKUX TexHOJoruil, Hayunas kuura, 2016. — 444 c. —
ISBN 978-5-4446-0836-4. — TekcT : 251eKTpOHHBIH // DneKkTpoHHO-O0nbmmoTeunas cucrema [PR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/67365.html



