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[IpumepHbIe pazaensl MporpaMMbl
Paszgen I. MaremaTuuyeckoe Moe/IMpOBaHHE H AHAIU3 JAHHBIX

1.1. JluneiiHsle MOAENM MW UX aNTOPUTMHYECKOe omucaHue. MHOXeCTBa U
olepalMy HaJ HUMH. DJIEeMEHTHl OyneBod anreOppl, OTHOLIEHHS W (QOpMaibHBIE
Mojeny. JIuHelHble, HOPMUPOBAHHbIE U METPHYECKHE MPOCTPAHCTBA. EBKIMIOBO
npocTpaHcTBO. OOoOmieHHass oproroHanmmsanus [ pama-IlImmara s cucTemsl
BeKTOpOB. QR-anropuTM pasnoxeHHss MaTpulbl Ha MHOXUTenn. CompsiKeHHbBIE,
HOpMaJlbHbIe W OPTOTOHAJILHELIE ONEPAaTOPhl. AJTOPUTM CHHTYJISPHOTO Pa3IOKEHHS
MaTpuLbl. HopMbl MaTpuL (onepatopoB) U MaTpHUHBIE MOCIEAOBATEEHOCTH.

1.2 MeTon HaMMEHBLIMX KBaJpaTOB [UISl PEIUEHHS] OINEePAaTOPHBIX YpaBHEHMIA.
OneparopHble ypaBHeHus. PelleHHe 1O METOAY HAWMEHBIIMX KBaApaToOB:
[IOCTAHOBKAa 3ajayu H aiaroput™. llceBgo oOpaTHbI omepatop. AJTOPUTMBI
[ICEBA00OPAILIEHUST MATPHIL.

1.3. YcToMYMBOCTE pellieHUi onepaTopHbIX ypaBHeHHH. O6paTHbIM aHanu3 OMUbOK.
OOyClOBIEHHOCTh ONepaTopa U OLEHKA TOYHOCTH DPEUIEHHS CHCTEMBI ypaBHEHHUH.
AJITOPUTMEI PELIEHUS IIIOXO O0YCIIOBJIEHHBIX CHCTEM YPaBHEHHUH.

1.4, ANropuTMBl CITIQXHBaHUST M CKaTHA HAOOPOB YHUCIOBBIX  JaHHBIX.
Wureprionsiunonnple  nonuHoMbl.  [Tomuuombr  UeGwimieBa.  MHTepronsmus
CIUlaiHaMK. ATIIPOKCHMALMs 110 METOLY HAUMEHBIINX KBaApaToB. AMIPOKCUMALIHS
U HHTEPHOJSIIMS Ha IUIOCKOCTH. MeTOoAbl CIVIaKUBaHUS IKCIIEPUMEHTATBHEIX
AaHHbIX. HacTOTHBIN aHanu3 AaHHBIX. JJuckpeTHOe mpeobpaszosanue Dypre.

1.5. Jluneinble cuctemel. OmpeneneHne THHEHHBIX cucTeM. YacToTHas U (azosas
XapaxkrepucTvku. OnucaHue 4vepe3 HHTErpajl CBEPTKH, IepegaTodHas (QyHKIUS
cucteMmbl. Teopema Ilnammepens. Onucanue dvepes mnpeoOpasosanue Jlamiaca.
[TocenosaTenbHOe U NapanienbHoe coeuHeHne cucTeM. KoppensiuoHHbIH aHaTi3
cucreM. JluHelHas, BpeMeHHas M 4YacToTHas GQuibrpanus. [IpocTpaHCTBEHHEBIE
JIMHEWHBIE CUCTEMBI U UX OIHCaHUE.

1.6. CrnyuaiiHble BeNMYMHBI M 3aKOHBI- pacmpenenedus. [loHsTHE CiydaifHOM'

BETTMYUHb], YHKUHMH pacmpesneseHus. JIHCKpeTHble W HENpephIBHbIE CTydaifHble



BEeIUYUHBL. MoJendpoBaHie CilIy4dalHBIX BeJIWYMH W 3aJaHHBIM  3aKOHOM
pacpeneneHus. MatemaTudyeckoe OXuUAaHue, AucHepcusi, Ko3hhUIUEeHT BapUalluH,
MOMEHTBI ClIy4aliHBIX BeTUYUH. [[MOTHOCTH pacnpeneneHust BEpOSITHOCTH.

1:7. BriOopouHble U OIIEHKH NapaMeTpoB CIYYalHBIX BelIW4YHH. JlOBepHTENbHEBIE
UHTEepBasbl. Pacmpeznenenre BBIOOPOYHOIO CpeNHEro NpU W3BECTHOW TUCTIEPCHH,
paclipefieieHHe  BBIOOPOYHOM  OUCMIEPCUM,  paclpelnesieHHe CpemHero  IIpu
HEU3BECTHON nucnepcud. JIuHelHas perpeccusi, pacmupeneieHue KoddpuimeHToB
CpeIHEKBaIpaTU4ecKoi perpeccun. [ucrorpammbel. CraTthcThydeckas THUIOTE3A.
Metonvka npoBepKU CTaTUCTUYECKUX TUIOTE3, omnOku. Kputepuii cornacus.

1.8. BpemeHHsble psnbl. MeToasl "MOBOPOTHBIX Touek", MIWHBI (a3 W paHroBO
KOppesiUUU MJIs BBIABIEHUS CIy4alHOCTH BpeMEHHBIX pPAnoB. [loHATHO TpeHma.
Merton ckomnp3diiero cpenHero. MonenupoBaHHe KOPPETUPOBAHHBIX CIIydalHBIX
BEJIMUHH.

1.9. Cnyuaiinsle npouecchl (CIT). Onucanue caydafiHBIX MPOLIECCOB M UX OCHOBHBIE
xapakrepucTuku. KoppemnsuuonHas ¢yukuus CII u ee cBoiictBa. CrannoHapHble
ciyuaiigele mpoueccsl (CCII). ®DyHkuus cnektpanbHoW minoTHoctH st CCIT.
Coornowennss BuHepa-XuHUWHA. AJNTOPUTMBI  OTIPeNeNeHHs.  CIEKTPalbHOM
miotHoCTH. CooTHOWeHUe HeonpeneneHHocTel. dyukius korepeatrocty 11 CCILL
"benpIii" myM 1 "rayccoB” mryM. DproJudecKkuii cyqaiHpIi nponecc.

1.10. Cyrsan ¥ wyM B JTHHEHHOH cHcTeMe. AJTOPUTM OMpeeeH s CIIEKTPanTbHON
IUIOTHOCTH BBIXOJHOIO CHIrHana U wwyma. KoppelslnuoHHBIE CIIOCOOBI M3MEpeHHs
UMITYJIbCHOT'O OTKJIMKA CHCTEMBI U OOHApYXeHUs curHana. OTHOLIEHHEe CUTHAIL/IIyM.
OG6HapyXeHue NepHOANYECKOro CHIHala C WM3BECTHLIM II€PHOIOM. BblmeneHue
IIEPUOIUYECKOrO CUrHalla, Ha oHe IIyma.

1.11. CuHTe3 U MoAenUpoOBaHWE MHOTOMepHBIX cucTeM. CHCTEMBI ¢ HECKOJIBKUMH
BXOJIaMH U OJHMM BBIXOJIOM. ONTUMaNbHbIE YaCTOTHbIE XapaKTePUCTUKU ¥ (HYHKIIUH
KOT€PEHTHOCTH [/ JUHEHHBIX cucTeM. CHCTeMBl C HECKOJBKMMH BBIXOIAMHU.

Martpudsble (GOpMynBl sl MHOTOMEpPHBIX JIMHEHHBIX chcTeM. MoaenupoBaHUe

HeJIUHEUHBIX CUCTEM.



Pasgen I1. OcHoBEI TeOpHH HH(POPMALHH M KOAHUPOBAHHMS

2.1.  Teoperuveckue OCHOBBI HMHGOPMALMOHHBIX mpoleccoB. HHdopMarus,
pasiIuYHpIe IMOJAXOIAbl K ONpeAeseHHI0 HH(OpPMAIMK, KOJIWYECTBO HH(OPMALUH,
SHTPOITHSA, UCTOYHUKU HHpopMauuu. MHbopManns B AUCKPETHBIX U HENpephIBHBIX
cooburenusx. [lepenaua uHGoOpMALNK MO JUCKPETHBIM U HENPEPHIBHBIM KaHAJIAM.
CrpyKTypHas MOZieNb CHCTeMBI Ilepeiavs 1 06paboTKH HHPOPMALIUH.

2.2. Curnanel KaK cpeacTBa Iepefaud cooOIieHWH. OCHOBHbBIE ITOHATHS W
KJIaCCU(UKAMA ~ KOJNMYeCTBA  HHPOpPMALMH,  COJAEpXKAILEerocss B  CHUCHAJE.
[IpeobpasoBanne curuanoB npu uudpoBoil 06paboTke. MOIYISIHS CHIHAJOB.
JucKpeTH3anus 1 KBaHTOBaHHE CUTHAJIOB.

2.3. OcHOBbI TeOpuM KOAMpOBAaHHS W ckaTus uHbopMaruu. Komuposamwe,
OCHOBHbIE MOHSATHS, U30BITOUHOCTE KOAOB. DGEKTHBHOE KOAUPOBaHUE. AITOPUTM
Ilfennona-deHo. OOwas [IOMEXO0YCTOHYHUBOCTb. Koppexrupyroriee
(momexoycToiunBoe) kommposanue, Komsl Xemmunra. MaremaTuueckue u

HH(i)OpMaLIHOHHBIe IIOAXOAbI K CXKAaTHUIO HH(bOpMaI_IHH.

Pazgen IV. UHdopmaunoHHbIe TEXHOJIOTHH H 6a3bl JAHHBIX

4.1. basel JMaHHBIX - OCHOBA MH()OPMAIMOHHBIX TEXHOJOTWH. OCHOBHbBIE STAIbI
pazBuTHA 6a3 nauHeiX. [lomste CYBJ u sTamsl uX pa3uTus. OGBEKTHO-
OPUEHTUPOBaHHbIE 0a3bl AaHHbIX. OpejieliecHHe U XapakTEPUCTHKH CEMaHTHYECKHX,
WHTEJUICKTYaJIbHBIX, aKTUBHBIX 0a3 JaHHBIX.

4.2. Mopgenu paHHBIX Kak uH(opMalMOHHas ocHoBa bJ[. CgoiictBa H
XapaKTePUCTUKHU - MOJeNeld AaHHbIX. OCHOBHBIE MOJENH, HUCIONb3yeMble B BJI.
HMepapxuyeckne Mofeny NaHHBIX U MepapXMUecKhe 0a3bl NaHHBIX. PessiMoHHble
Mozenu U 0asel JaHHBIX. CeTeBble MOAENU U 6a3bl JaHHBIX. bunapureie Mogeny.
Mogenu "CymHocTs - cBs13b", "Mudonornueckue Mmonenn".

4.3. Texuonorun Mozenuposanus B BJ], OcHOBHbIE BUIBI MOJZIEJIMpOBaHUs. MeTobl

MozenupoBanus B B/I.



4.4. Texuonoruu GyHKIHMOHUpOBaHus 623 JaHHBIX. JIMHTBUCTHYECKOS o0ecrieyenue
0a3 maHHbIX. A3bIK SQL.

4.5 Texuonorusi "KnmenT - ceppep". AKTHBHBEIA cepsep. OCHOBHBIE 3alatH.
Tpamuuuontsle moaxoabl. COBpEMEHHbIE pPEIICHUA. ITpouenypsl 0Oasbl TaHHBIX.
IIpaBuna. CoObITusA B 6a3e NaHHBIX.

4.6. O6paboTKa paclpefieIeHHbIX IaHHbIX. IIpUHIMIbBI CETEBOrO B3alMOJIEHCTBHH.
[Ipo3pa4HOCTh CETH. ABTOMAaTHYECKOE npeoOpazoBanue (GopMaToB  JAHHBIX.
ABTOMaTHYECKasi TPAHCIISIMA KOIOB. PacrpenenenHble 6a3bl TaHHBIX. TexHonoruu
TUPKUPOBAHUA TaHHBIX.

4.7. Tlpumenenue unrepdeiica ODBS.

4.8. Ludpossie momenu B bJI. OcHOBHBIC IOHATHS. CBoifcTBa LUGPOBBIX MOJENIEH.
MeTtoas! LH(GPOBOro MOAEIHPOBAHUS.

4.9. IHCTpyMeHTaJlbHble cpefcTBa coznanmst bJI.

4.10. Tlpumenenne 06a3 JaHHBIX B aBTOMAaTM3UPOBAHHBIX UHGOPMALIMOHHBIX
crctemax. Wcmonszosanwe BJI m ACHW. Ilpumenenwe BJIl npu o0paboTke
BupeonaHHblX. I papuueckue BI.

4.11. Dnexrtponnble Tabmuipl. Opranusauus. OCoOCHHOCTH 00pabOTKH [JaHHBIX.
O6paboTka MaTpull C TPUMEHCHHEM  IJIEKTPOHHBIX Tabnauu. BBOI/BBIBOX
3JIEKTPOHHBIX TaOJIHLL.

4.12. VHcTpyMeHTanbHele cpenctBa cossanus bJl. OcHOBBI CASH- TtexHosoruu
co3gaHus 0as

4.13. MynbTUMEIHIHbBIE TEXHOJIOTHHU.

V. 'eonHpopManHOHHbIE CHCTEMBbI H TEXHOJIOTHH

5.1. O6mas xapakrepuctuka I'MC. Mx wmecto ¥ B3auMOCBA3p C IPYIIMH
ABTOMATU3UPOBAHHBIMU ~ CHCTEMaM. AHalu3  aBTOMATH3HPOBAHHBIX  CHCTEM,
UMeIoLmMX 0buHe ob6nacTi TexHosnoru#t obpaGotkn maHHbiX ¢ [MIC. OcHOBHBIE
onpenenenns [ VIC. Knaccuduxamus [TIC Mecro ['UC Ha uHGOpMALIMOHHOM PBIHKE.
5.2. TlpuHuunel NOCTPOEHUS momeneit mauHbelX ¥ [WC. OcHOBHBIE TIOHSATHS H

onpeacacHus MOJICJIEH NaHHBIX. Knaccmbmcaum KaK CpeACTBO aHAJIM3a NaHHbIX.



5.3. ArpubyTuBHOe oOmHCaHUe OOBEKTOB. BEKTOpHBIE M pAacTpOBBIE MOICIH.
Tomnojaornyeckie MOAEIH U XapakTepucTuku. OBeprielHble CTPYKTYPBL.

5.4. Metonsl u Texuonorun moxenuposanus B [MIC. Merogonoruyeckne OCHOBBI
mozenuposanus B [UC. Lindposeie mogenu B ['MIC. OCHOBHBIC IOHATHS. CsoiicTBa
urdpoBbIX Moaeneii. [ToacrcTeMbl MOIETUPOBaHHs,  OOOOIIIEHHOMU I'McC.

5.5. Texuuueckoe  obOecrneyenne [VC ~ ApXWTeKTypHble  I[OCTPOEHHS
reonH(popMaluoHHpiX cucteM. OcHOBHblE TpeOOBaHHMS K  BBIYHCIIMTENLHBIM
pecypcam.  YcTpoiicTBa  BBOAA/BBbIBOAA.  BUICOMOHHMTODBI. CkaHupyomue
YCTpOWCTBA.

5.6. WucrpymenransHo-iporpammusle cpeacta TMC. CucremHoe, 6asoBoe M
npukiagHoe — mporpammuoe  obecmeuenne [MC  IlepBudHEId uHTeEpdeiic
monb3oBatens. I paduueckuit  peraktop. PemaktupoBanue, OOHOBiICHHE U
npeobpa3oBaHue JaHHBIX. AnnapaTHas nopaepxka. ['papudeckue 00pekThl JK.

5.7. MpuxnagHoe mporpammuoe obecnedenrie I'MC. Pabota co cnosimu. Jlobasnenue
u ynanenue cios. KomupoBanue o0BEKTOB Ha ApyrHe CIOM. Macimrad 9K u ero
M3MeHeHMe. Boigeenre 06beKTa U Ollepalyiy C BbIIEJeHHBIM 00beKToM. PaboTta ¢
TekcToM. ATpuGyTBl TeKcTa. BBOX M peJaKTHPOBaHME TeKCTa. AQQUHHEIE
NpeoGpa3oBaHusl TEKCTA U CUMBOJIOB. BeIOOp 1 BCTaBKa CHMBOJIOB.

5.8. OmudpoBka rpaduueckux 0oOBEKTOB. BriOOp ycTpoicTBa, NPHBA3KA CHCTEMBI
koopauHaT. PenaktupoBanue o0bexToB OK. Hanoxxenne MHOrOYroJlIBHUKOB.
ABTOMaTHYecKoe Mo3UIMoHupoBanre. JusaiiH npoekrta. Jlerenaa OK. M3mepenus
no DK. BemBog Ha rpadomnocrpoutens W HpuHTep. Pabora ¢ MOMyTOHOBBIMU
H300pa)KeHUSIMU.

5.9. Nudopmanumonnoe obecneyenre ['VIC. Pabora ¢ 6azamu naHHbIX. OCHOBHOH
KOMIIOHEHT OpPTraHM3alliK TEXHOJIOTHH 0OpabOTKH reONpOCTPAHCTBEHHBIX JAHHBIX B
[MC, ba3bpl OaHHBIX, 0a3bl 3HaHWi, 6a3pl npaBun. Cospanue BJl B 'cC.
MHTerpupoBanue rpaduyeckix NaHHBIX ¢ JaHHBIMK B BJL.

5.10. Tpunoxenus u npumerenne ['MC. TUC ana 3amay ropoackoro XossucTBa.
CucteMbl yIpaBieHus 3emienosb3oBaHueM. Oxonorus u [HC. Mertoxsr

AucTaHionHoro 3ouauposanue u I'MC.



1. O0uue nonoXeHus
Hacrostiass mporpamMma BCTYIHTEIBHOTO HCIBITaHHA MPEACTaBIAET COOOM

COBOKYITHOCTBH TPEOOBaHHUH, IPeIBSIBIIEMBIX BBIITyCKHUKAM, OCBOMBIIUM IIPOIPaMMy
CHeNHAINTeTa, MaruCTPaTyphl U JKETAIOIIUM MPOIOIKUTE O0YyUYEHHE IO IIPOrpaMme
ACTIIMPAHTYpPhl YKa3aHHOTO HalpaBleHUs MOATOTOBKH.

Llenb sK3aMeHa — ONpEeIeNIUTh YPOBEHb Pa3BUTHUS Y MOCTYNAIOLIET0 3HAaHUH 110
HanpaBieHHoct#  «[eouHdopMmaTuka», B  0o0beMe  IPOrpaMMbl  BBICIIErO
00pa3oBaHus. BeTynuTenbHBIN 9K3aMeH BKITIOYAET B ceOsl:

1. Guner ¢ AByMs BOIIpOCAMU;

2. Kpatkas Oeceza ¢ npenoaaBaTesieM

DK3aMeH MPOBOIUTCS B ycTHOM dopme. Bpems noarotosku — 30 MUHYT

2 TlossicHuTEeNbHAY 3aIUCcKa
BerynutensHBIM 3K3aMeH B aCIMpaHTypy HalleleH Ha OmIpeleleHHe YPOBHS

TEOPETHYECKON TOATOTOBKM  BBIMYCKHHUKOB  BBICIIMX  Y4YeOHBIX  3aBEIECHMH.
[TocTynaromuii JOKEH 3HATh: OCHOBHBIE NPHHIUIIB U METOABI F€OMH(MOPMATHKH;
OOIIyI0  CTPYKTYypy  HapaMeTpUYecKoro M aTpUOyTHUBHOIO  ONMCaHHsA
NIPOCTPAHCTBEHHBIX MNaHHBIX; aHaIW3 TeOMH(OPMALMOHHBIX OAHHBIX; CTPYKTYpPBI
reouH(POPMaITMOHHBIX 1aKEeTOB

[TocTynaroiuii OODKEH YyMeTb: BbIOMpaTb MeETOABl M CPEACTBA BBOJAA
IPOCTPAHCTBEHHBIX JaHHBIX B IUGPOBLIX U rpaduyueckux dhopmaTax

[TocTymaroiuii J0KeH BlIaJeTh: HaBBIKAMU ONEPHUPOBAHMUS NPOCTPAHCTBEHHO-

pacrpejie/ieHHOM HHMOPMALIUK; TEXHOJIOTHEeH co3naHus HHU(POBLIX KapT.

3 Bonpochsl BCTYIIMTENBHOIO 3K3aMeHa
1. JInHeliHble MOAENH U UX aITOPUTMUYECKOE ONHCAHHUE.

MeTon HaMMeHBIINX KBaAPATOB IJIs PELeHUs] ONepaTOPHBIX YPAaBHEHHUH.

VY CTOMUMBOCTE PELIEeHHI ONlepaTOPHBIX YPAaBHEHUN.

2w

. ANTOPUTMBl  CTJI@XUBaHUA M CXaTUsi HAOOpPOB  UHCIOBBIX JaHHBIX.
HNHTepnonsiinoHHbIE TOJTUHOMBI.

5. JluHelHBIE CHCTEMBI

6. Ciny4yaliHble BENWYMHBl M 3aKOHBI- pachpesiefleHHs. BeJIMYHH W 3aJaHHBIM

3aKOHOM paCHpCaCICHUA.



7. Pacmipenenenrie  BBIOODOYHOTO CpeJHEr0 NPH HW3BECTHOW  IUCIIEPCHH,
pacupejelieHde BBIOOPOYHOM JUCNEpCHH, paclipelelieHHe CpeIHEro IpH
HEU3BECTHOU IUCIIEPCHH.

8. Jluneiinas perpeccus, pacnpeneieHue K03 PHUIIHEeHTOB
CpeqHEeKBaApaTHYECKOH perpeccuu. CTaTUCTHYECKas THIIOTE3A.

9. BpemeHHBIE pslbL.

10.MogaenupoBaHue KOPPETUPOBAHHBIX CIyYaMHBIX BEIHYHH.

11.Cnyyqaitasie nmpoueccs (CIT).

12.Curnan u myM B JUHEHHOMN CUCTEME.

13.AnropuT™M onpeneneHus CHEeKTPalbHON IUIOTHOCTH BBIXOJHOIO CHTHAla U
uryma.

14.CyHTe3 1 MOJENTUPOBaHHE MHOTOMEPHBIX CUCTEM.

15.Teopetnueckue ocHOBB HHYOPMAIIMOHHBIX IIPOLIECCOB.

16.Curnaisl kak cpencTBa nepeaadn CooOIeHu

17.0OcHOBEI TEOPUU KOOUPOBAHHUS U CHKATHS HHOOPMALIKH.

18.MozenupoBaHue BU3yalnbHBIX HCTOYHHKOB HH(OPMALIHH.

19.MaremaTtnueckoe onucaHne AByMEPHBIX CHTHAIOB Ha IPUMepe H300paskeHHH.
MHuoromepHoe npeobpazoBanue Dypee.

20.IuckpeTtHoe npeodpazoBanue Oypee.

21.HekoTropsele anropuT™Mbl 00paboTKH U aHATH3a H300paKeHHH.

22 ITocranoBKa 3a7a4y pacrio3HaBaHus n3o0paxeHui. [IpocTpaHCTBO PU3HAKOB.
[Tonsatue knacrepa.

23.ApxuTeKTypa M COCTaB TEXHUYECKUX CPEICTB CHUCTEM aBTOMAaTHYECKOMH
00pabOTKH a3pPOKOCMUYECKON 06paboTKU HHPOPMALHH.

24 IlpuMeHenre LUQPOBBIX CHCTEM OOpabOTKM W300paXeHHH IS pelleHHs
NPUKIAIHBIX 331384 TUCTAHIIMOHHOTO 30HAUPOBAHMS U reOUH(MOPMATHKH.

25.00mee onucanue (QYHKIMOHUPOBAHHUS CIIYTHUKOBBIX pPaJHOHABHIAIIHOHHBIX
cucteM (CPHC) tuna «I'nonace» - «Navstar.

26.IlpuHiMnbl  HABUTallMOHHBIX ompeneneHuil ¢ mpumeHennem CPHC U wux

HCMONB30BaHUE 6 TeONe3HUYEecKUX IeNsX. Anroput™Mbl  aOCONIOTHBIX U



nuddepeHIMaIbHEIX ~METONOB  ONpPENesieHUs  KOOPAMHAT  IIYHKTOB 1o
MUHHMYMY JaHHBIX.

27.CHcTeMBl KOOpAMHAT ¥ BPEMEHH, MHCIOJNB3YyEMBIC IIpH padore CPHC.
ANropuTMbl GOPMHPOBAHUS MATPHULL [IEPEXOAA OT CUCTEMBI K CUCTEME.

28.ConepxuMoe KaJpoB HaBUIAlIMOHHBIX coobumeHuit B cucreMax «['oHace» U
«Navstar».

29.ANropuTMbl pPEIIeHHMs [EOAe3NdYeCKMX 3a7ai 10  [aHHbIM 00paboTKU
Habmonennit ot CPHC

30.B5a3b! JaHHBIX - OCHOBA HHMOPMALIMOHHBIX TEXHOIIOTHH.

31.Mojeny qaHHbIX Kak MH(opManroHHas ocHosa b/,

32 Texnonoriu Mogemuposanuss B bJI, OcHOBHBIE BHIBI MOACIHPOBAHMA.
MeTtoasl MmoaenrpoBanus B b/I.

33.TexHonorud  QYHKIMOHUpOBaHMA  0a3  NaHHBIX. JIMHTBUCTUYECKOE
obecrneuenue 6a3 qaHnbIx. A3p1K SQL.

34 Texnonorus "KnueHt - cepsep”.

35.I1pouenyps! 0a3bl JaHHBIX.

36.06paboTKa pacrpesielleHHbIX TaHHbIX. [IPHHIMIIBI CETEBOTO B3aUMOJICHCTBUS.

37.Ilpumenenue uutepdeiica ODBS.

38.1ludpossie Moaenu B b1

39.MHCTpyMeHTanbHble cpelcTBa cosnanus b1

40.ITpumerneHne 06a3 JaHHBIX B aBTOMAaTH3MPOBAHHBIX UHGOPMALIMOHHBIX
cUCTeMax.

41.D5neKTpOHHbIe TabIUIIBL.

42 VlHcTpyMeHTanbHble cpefcTBa cosmanus b OcuoBsl CASH- TexHOIOTHMH
co3nanus 0a3

43.MypTUMEIUHHBIE TEXHOJOTHH.

44.06mas xapakteprctika ['UC.

45 Knaccudukanus [ UIC Mecto IT'MC Ha HHPOPMALMOHHOM PBIHKE.

46.TIpuHIMIIE nocTpoeHus Mosenel nanubix 1 ['MC.

47. ATpubyTHBHOE OTHCaHHe OOBEKTOB.



48.BekTopHbIE U PACTPOBBIC MOJCTIH.
49.Tonoaoruueckre MOJEIN U XapaKTePUCTUKHU.
50.0BepneiliHble CTPYKTYPHI.

51.Metonel U TexHomoruu moaenuponanus B I'MC.

52. TexHuueckoe obecrnieueHue 'cC APXUTEKTYpHBIE TIOCTPOCHUSA

reonHMOPMALMOHHBIX CUCTEM.
53.HucTpyMenTanbHo-iporpammisle cpeacrsa ['MC.
54.TTpuknannoe nporpamMmHoe obecneuenne I'MC.
55.0uubposka rpadpudecKux OOHEKTOB.
56.BeI60p yCcTpOHCcTBa, NPUBA3KA CUCTEMBI KOOPJUHAT.
57.PenaxrupoBanue oovpexToB DK.
58.HanoxeHrne MHOTOYTOJIbHUKOB.
59.JIu3aiid nmpoeKTa
60.Mudopmanuonnoe obecneuenne ['MC.

61.IMTpunoxenus u npumenenue I YIC. TUC a4 3aia4 ropoACKOro Xo3sancTaa.

4 PexoMmeHiyemas JIMTeparypa

OcHoBHAas

1. TTonos H.H., Anexcanaposa JI.B., Ab6pamos B.M. AnmapatHo-IporpaMMHbIE

cpezcTBa reonH(GOPMALIHOHHOTO 0becreueH s MOAePKKY PEIIeHUH B paMKax

panuoHansHoro npupopononszosanus. — CI16, CrenJlut,
2016.[DnexTpoHHBIHN pecypc] - PexuM gocTyna:

http://elib.rshu.ru/files books/pdf/rid 982b417571 f4e62a275b6c34e00belc.p

df

2. Cysoposa, I'. M. MHpopMalurOHHbIC TEXHONOTHH B yIIPABICHUH cpenoi
oburanns : yuebHOe mocobue ans By3os / . M. Cysoposa. — 2-e u3n.,
nepepab. u gon. — Mocksa : M3narenscrso I0paiit, 2020. — 210 c. —
(Beiciuee obpaszoBanue). — ISBN 978-5-534-14062-0. — Texer :

anextponnslit / DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/467620

. 3ammsnsk, B. E. BBenenne B MaTeMaTHUeCKOE MOJICNMPOBaHUE : yueOHOe
noco6ue i cpeaHero npodeccroHanbHoro obpasopanus / B. E. 3anusnsk,
0. A. 3onoToB. — MockBa : M3patenscTBo FOpaiit, 2020. — 133 ¢. —
(ITpodeccuonanbhoe obpazoBanue). — ISBN 978-5-534-13307-3. — Texcr :
snexktpoHHsi / DBC KOpaiit [calit]. — URL: https://urait.ru/bcode/457484

. TLIT. beckun, H.W. Kypakuna, H.B. OpnoBa, MoHorpadus,
[eonHpopMaLnOHHBIE cUCTeMbI U TexHooruu, PITMYVY 2010 DnexTpoHHbI#


http://elib.rshii.ru/riles
https://urait.ru/bcode/467620
https://urait.ru/bcode/457484

pecypc. Pexxum noctyma: http://elib.rshu.ru/files_books/pdf/img-
504180119.pdf

5. Kamnpanos E. I'., Komkapes A. B., Tukynos B. C. u np. [eoundopmaruka. B
2-x kH. Yuebn. nns By3os. [Tox pen. B.C.TukyHoBa. 2-¢ U3, epep. U IOII.
M.: Akanemus, 2008. Ku. 1, 373 ¢., c uB. un.; Ku. 2, 379 c.

JdonoanurennHas

1. XKypxun W. I'. I'eoundopmannonnsie cucremsl. [Texct] : yueGHOoe mocobue /
. I'. XKypxun, C. B. llaittypa ; pen. : Y. . XKypxusn, 2009. - 272 c.

2. MHTpymenTapuil reoundopmannonHsix cuctem / B.C. bycbirun, W.H.
Iapkymia, E.C. Cepenun, A.YO. INaeenxo./ Kues: UPT" «BBy, 2000.

3. T'eomndopmanronHoe kaprtorpadupoBanue. [IpocTpaHCTBEHHbIE aHHBIE,
M(POBBIE U 3MeKTpoHHBIE KapTel. O6mme Tpebopanus. ITOCT P 50828- 95.
M.: M3n-Bo cTtanmapros, 1996.

4. 3anusnsx, B. E.UucneHHble meromapl. OCHOBBl HAYYHBIX BBIYMCIIEHHUIL
y4eOHUK U NPaKTHKYM IJIs akageMuyeckoro 6akanaBpuara / B. E. 3anuzssk.
— 2-e U3, ep. u gon. — M. : Usnarensctso FOpaiit, 2018. — 356 ¢. Pexum
JOCTYyTIa: https://biblio-online.ru/book/9D9516CB-A065-4497-9062-
S5D8C77D8E644/chislennve-metody-osnovy-nauchnyh-vychisleniy

5. Cuxan A. B. MeTonp! cratucTideckoil 06pabOTKH THAPOMETEOPOIOrHYECKON
uapopmauud. Yaebnuk — CII6.: PITMY, 2007. — 279 c. — DneKTpoHHBIH
pecypc: http://elib.rshu.ru/files books/pdf/ime-515132435.pdf

5. Kpurepuu oueHkd 3HaHHE, NOCTYNAOWMX B AacHHPAHTYpPy IO

CeUaIbHON TUCUMIIINHE ((FCOI/IH(bOpMaTI/IKa»

OneHka Kpurepuu

OrnuusOo 1. OTBeTBl Ha MOCTaBICHHBIE BOMPOCHI B OuiieTe
M3J1aratoTCs JIOTUYHO, IOCIEeN0BaTeNbHO M He TPeOyroT
JIOTIOTTHUTEIIPHBIX [TOSCHEHUH.

2. JeMOHCTPUPYIOTCS riaybokue 3HAHUS
JUCUUIUIMH CIIEUAATIBHOCTH.

3. enarorcst 060CHOBAHHBIE BBLIBOJILI.

4. OTBeT CaMOCTOSATENbHBIN, INpPU  OTBETE

HCIIOJIb30BaHbI 3HAHUS, IPUOOPETEHHBIE paHEe.

Xoporo 1. OTBeThl Ha IOCTaBIEHHbBIE BONPOCH B OHIETE

H3J1araroTcs CUCTEMATHU3UPOBAHO U MOCIEA0BATEIIBHO.



http://elib.rshu.ru/files_books/pdf/img-
https://biblio-online.ru/book/9D9516%d0%a1%d0%92-%d0%90065-4497-9062-
http://elib.rshu.ru/files

2. Jlemonctpupyercs YMEHHE  aHanu3UpOBATH
MATepual, — ONHAKO  He  Bce  BBIBONBI  HOCST
ApPryMEHTHPOBAHHBIN U 10KA3aTeabHbI Xapakrep.

3. Marepuan uznaraercs YBEPEHHO, B OCHOBHOM
TIPABUIBHO NaHBI BCE OTPEeNENeHHS U TOHSTHS.

4. Jlomywensl HeGonpmine HETOYHOCTH rmpu

BbIBOJax u HCIIONB30BaHUH TEPMUHOB.

- Y IoBIEeTBOpHUTE 1. Honyckarotcs HapylieHus B

JIBHO TOCICN0BATENLHOCTH H3IOKEHHS TIPH OTBeTe.
2. Jlemonctpupyrorcs TIOBEPXHOCTHBIE 3HAHUS

AUCLHUIIIINH CIEUHANBHOCTH.
3. NmeroTes 3aTpynuenus ¢ BEIBOIaMH.
4. OnpentenieHus U MOHATHS naHLI HEYETKO.,

Heynosnersopu 1. Martepuan wusnaraercs Herocne0BaTeNnpHo,
TEJIBHO COMBYMBO, He mpencTaBiseT OMpEeNeNIeHHONH CUCTeMBI

3HAaHUH 110 AUCIUTLINHE,

2. He HAaHBI OTBETHI HA AOTIONTHUTENbHEIE BOIIPOCEHI

KOMHCCHH.

3. Hlonymwens! rpyGeie ommbky B ONpeNeNeHUIX U

MMOHATUAX.




