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1. MACIIOPT PABOYEW ITPOI'PAMMBI JTUCHUILIVUHBI / MOJIYJISI

1.1. MecTo AuCUMIIMHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/JIbHOM NMPOrpaMMbl

I[I/ICI_[I/IHJII/IHa «Maremarudeckue u HHCTPYMCHTAJIBHBIC MCTOJAbI HNOAACPKKH IMPUHATHUA
pelleHuit» OTHOCUTCS K 00s3aTelbHOM 4YacTH MOATOTOBKM Maructpa. JucuurinHa dopmupyer
CUCTEMY HpeI[CTaBJIeHI/If/'I 0 COACPXKAHUH, aAJITOpUTMax W NPHHOHUIIAX MATEMATUYCCKUX U
MHCTPYMEHTAJIBHBIX METOJOB TMOJACPKKU MPUHATHS PEIICHUN, a TakkKe pa3BUBAeT OCHOBHbBIC
NpaKTUYEeCKHe YMEHUs B chepe X NPUMEHEHHS IPU OPraHU3aIluH YIIPABICHUSI.

1.2. Heab ocBOEHUS TUCHUILIUHBI (MOTY/JIs1)

Lenbto ocBoeHMs yueOHOW AUCHHUILIMHBI « MaTeMaTuuecKue U HHCTPYMEHTAIbHbIE METOIbI
MOAJEPKKU MPUHATHS PELIeHUI» sBIseTcs GOPMUPOBAHUE Y MAaruCTPAHTOB B 00JIACTH pa3pabOTKU
U MIPUHATHS YIIPABICHYECKUX PEIICHUH, N3ydYeHUE MaTEMaTUYECKOr0 HHCTPYMEHTAPUs MOIEPKKI
MPHUHSITHS PEIICHHM, a Takke (popMUpOBaHUE PAKTHUSCKUX HABBIKOB IPUMEHEHUS IIPOTPAMMHOTO

oOecrnieueHus Py OpraHu3aluu yIpaBisIFOIIMX BO3AEHCTBUIMA.

1.3. IlnaHupyemble pe3y/bTaThbl 00y4eHUs M0 AUCHHUIIHHE (MOIYIIO)
JlocTHKeHHE LeJIM OCBOCHMS JUCLUILUIMHBI (MOAYIIsT) o0ecriednBaeTcs: uepe3 popMUpOBaHUE
CIIEIYIOIINX KOMIETEHIUH (C yKasanuem wugpa Komnemenyuu):

€CTEeCTBEHHOHAYYHbIE, COLUAIILHO-
9KOHOMHYECKHE 1 MTPOecCHOHATBLHBIE
3HAHUS IS PEeUICHUS HeCTaHJapTHBIX
3aJa4, B TOM YUCJIC B HOBOH MJIH
HE3HaKOMOM Cpefie U B
MEXIUCIUTUINHAPHOM KOHTEKCTE.

Tabnuya 1
Koa n HaumeHoBanme Koa n HauMeHoBaHMe HHIUKATOPA Inanupyemblie pe3yibTAThI
KOMIIeTeHIIMH JAOCTHKEHHS] KOMIEeTEHIIHii, KOTOPbIe 00yueHust
(dhopMupyeT THCHHUIIHHA (MOIYJIb)
OIIK-1. Crioco0eH caMOCTOsTENILHO TPHOOpETaTh, | 3HACT:
Pa3BUBAThb U IPUMEHATH MaTEMATUYECKUEC, | MATCMATHYCCKHC,

€CTECTBEHHOHAYYHBIE U
COITMATBHO-D)KOHOMHYECKIE
METO/IBI JIJISI UCIIOJIb30BAHMS B
npodeccnoHambHON
JESATEIbHOCTH.

Ywmeer:

pelaTh HeCTaHIapTHBIE
npoeccuoHaIbHbBIE 331241, B
TOM YHUCJIE B HOBOU WJIX
HE3HAKOMOM CpeJie UB
MEKIUCIUIUITMHAPHOM
KOHTEKCTE, C IPUMECHECHUEM
MAaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX
COIIMAIbHO-DKOHOMUYECKHUX U
PO eCCHOHATTEHBIX 3HAHUM.
Bnaneer:

METOAAMH U METOAUKAMU
BbIOOpa 3 (HEKTHBHOTO
BBIOOpA TPOSKTHBIX PEIICHHM.

1.4. O6beM TUCHUTLIUHBI (MOTYJIs1)
Obwas mpyooemkocms OUCYUNIUHBL (MOOYIISL) COCmAasisem OYHO S5 3.e, 3A04HO S5 3.e.

(akadem. yacos)

Tabnuya 2

Bupn yueOHoii padoThI

KoamuecTBo aKkajgeM. 4acoB

Ouno 3aouHo

4.1. O0beM KOHTAKTHOI padoThI 00y4aOINXCH C NpenojaBaTejieM

36+144 14+166




4.1.1. aynutopHas paéota

36

14

B TOM YHCJIC:

JIEKIUHA

12

MPaKTUYCCKUC 3aHATHA, CCMHUHAPbI, B TOM YUCJIC MIPAKTUYCCKAd NOATOTOBKA

24

10

nab0paTOPHBIC 3aHATH

4.1.2. BHeayauTOpHas padoTa

27

B TOM YHCJIC:

HHAWBUAYaJlbHasA pa60Ta o6yqa}0mnxca C MpenogaBaTejieM

KypCOBOE IPOEKTHpOBaHue/paboTa

IpYINIOBBIE, MHIUBUIYIbHBIE KOHCYJIBTALIMN U UHBIE BHJIBI Y4EOHOM
JIeITeNIbHOCTH, NPEeIyCMaTPHBAIOIIYE IPYIIOBYIO WIIM HHANBHIYAIbHYIO paboTy
00yJaromuXcs ¢ IPEnoIaBaTesieM

4.2. O0beM caMoOCTOSATENbHOI PadoThl 00y4arOIIUXCS

117

157

B TOM YHCJIC 4aCOB, BBIACJICHHBIX Ha MMOJATOTOBKY K 9K3aMCHY

2. CTPYKTYPA U COAEP/KAHUE JUCHUIIJIMHBI (MOAYJISI)

2.1. TemaTnueckoe NJIAHMPOBAHME TUCUMILITUHBI (MOYJIs1):

Tabnuya 3
Ne HaunmeHoBaHue Tembl (pa3sjaesia) Oo0mas TpynoémkocTh 10 BHIAM y4eOHBIX 3aHATHI (B
n/m JUCUHUILUTHHBI (MOYJISA) PY10EMKOCTH aKaj.yacax)
B akaj.qacax Jlekuun MpakrT. Jlao. 3ansiTus Cam.
3aHATHSA padora
Ouno [3aoun. (OuHo PBaoyn. Oyno PBaoun. OuHo (aouH. (OuHO [BaoyH.

1. Moayas 1. CymHnocTs npodaeMsbl 18 8 6 2 12 6 70 86
NPUHATHSA PelleHus B B

2. (Tema 1.1. IIpobaema raHupOBaHMS 2 2 8 6
NesITeIbHOCTH (PHPMBI - -

3. [Tema 1.2. OLTP-cucremst u CIIITP 2 2 2 2 10 10

4. [Tema 1.3. OgHOKpUTEpHAIBHBIE U 2 2 2 2 6 8
MHOTOKPUTEPHAIHHBIC METOIBI - -
BHIOOpA IJIAHOBBIX PEIICHHUH

5. [Tema 1.4. [IpearmocruUTKy NOSBICHUS 2 2 2 2 10 12
CHCTEM TIOAICPIKKU IPUHSITHS - -
pemrenwii (CIITIP)

6. ([Tema 1.5. OLTP- u OLAP- 2 2 4 10
TEXHOJIOTUHA - -

7. [Tema 1.6. Crpykrypa CIIIIP 2 2 - - 8 12

8. [Tema 1.7. [IpuHsiTHE pELICHHIT B 2 2 2 2 8 12
[YCIIOBHSX OIIPENCTICHHOCTH - -

9. [Tema 1.8. Monenu XxpaHeHHs JaHHBIX 2 2 10 6
B CIIITP B B

10. [Tema 1.9. Ananutuueckue 2 2 6 10
M1aT(hOPMBI B B

11. [MonxyJan 2. MeToabl pemenns 3axay| 18 6 6 12 4 47 71
MJIAHMPOBAHUSI B YCJIOBHUSIX MOJTHOH - -
onpeaeaeHHOCTH

12. [Tema 2.1. ITonstue u MoA€eNb JAHHBIX | 2 2 6 10
OLAP - -

13. [Tema 2.2 TexHHYECKHE ACTIEKTHI 2 2 2 2 10 7
MHOTOMEPHOTO XpaHEHHSI TAaHHBIX B -




14. [Tema 2.3. [Ipunsitue pemieHuil npu 2 2 6 6
MHOTHX KPUTEPHUAX - -
15. [Tema 2.4. Texuonorus KDD 2 2 2 2 4 12
16. [Tema 2.5. ETL-mpornecc B CIIIIP 2 2 3 4
17. [Tema 2.6 Pemenue MaTpUIHBIX UTP B | 2 2 4 6
UKMCTBHIX CTPATErHUsIX - -
18. [Tema 2.7. AnropuT™msl 2 2 2 2 6 6
KJIacTepu3aluy Ha ciryxoe Data - -
Mining
19. [Tema 2.8. MeToJ 9KCIIEPTHBIX OLICHOK| 2 2 ) ) 4 12
20. (Tema 2.9. IIpumeHeHMEe HEHPOHHBIX 2 2 4 8
ceTell Ay 3a1a9 KilacCHu(DUKAIIUI - -
\Kypcosoe npoexmuposanue/paboma
[Toocomoska K sk3ameny (3auemy) 2 1
Hroro:

qaCbl, omeeoernvie Ha Jza60pam0prle 3AHAMUA, 6Ce CHUMAIOmMCcCA KAK npakmu4ieckas
noozomoska. M3z uacos npakmu4ecKkux 3AHAMULL uyepes KoCyrw JIUHUK YKA3blearonics 4dachl,
omeeoernvie Ha npakmu4ecKyro l’lOdZOﬂ’lO@Ky.

1.2. Conep:xanue pa3iejioB TUCHHILTUHBI (MOIYJIs1):

Tabnuya 4

Ne HaumenoBanue TeMbl (pa3aeiia) Conep:xanue JMCHUITHHBI

/1 AUCHHAILUINHBI (IUAaAKTHYECKHE eIHHUIbI)

(0151 nedazoeuueckux npoghunei Hanonusemcs ¢ yvemom @IOC
O0CHOBHO20 00We20 U cpednezo obueco 0opazosanus)

1 Monayasb 1. CynrHocTs npodaems! | [IpoGieMa mmaHHpOBaHUS NeSTETHHOCTH (GUPMBI 3aKITFOYACTCS B

NMPUHSATHS PelIeHust OTIpeIeTICHUH PA3INYHBIX aTbTePHATUB JEHCTBUN M BEIOOPE ONTHMAaIbHOM
aNbTEPHATHBEI, T. €. TAKOH, KOTOPAst O3BOJISET NOTYYUTh HAWITYIIINH
pe3yabTaT B TOCTH)KEHUH ITOCTABICHHON IIeITH.

2 Tema 1.1. [Ipobmema Peanmzanus (ocymiecTiieHue) TF000H BO3MOXKHOM ahbTePHATUBEI BEACT K
TUTAHUPOBAHUS JIESITEIbHOCTH OJTHOMY WJIM HECKOJIBKMM IOCIIE/ICTBUAM (pe3yIbTaTaM).

(bupMeI
3 Tema 1.2. OLTP-cucrems! u CIITIP | Ha 3HaueHue pe3yiprara 0OBIYHO OKA3bIBAIOT BIMSHUE Pa3HOOOpa3HbIE
(haKTOpBI, KOTOPBIE HE TOABEPKEHBI MM MOYTH HE IT0JIBEPIKEHBI BIMSHUIO
co ctoponsl JITTP.

4 Tema 1.3. OnHokpuTepHanbHble 1 | MHOTOKpHUTEpHabHbIE METOIbI BEIOOpa. B ocTatoyno Gonbiiom
MHOTOKPHUTEPHAIHHBIE METOBI KOJIMYECTBE [TPAKTUUECKHUX CITyYaeB MPUHSATHUS PEUICHHN TPH
BHIOOpA TJIAHOBBIX PELICHU TUIAHUPOBAHWH JICUCTBUIN MIPUXOANTCS YUUTHIBATh HE OJIMH, & HECKOJIBKO

KPHUTEPHEB.

5 Tema 1.4. IIpennocsuiku Cutyaruio ¢ KOpIopaTHBHOHN HHpOpManrei, CKIIaIbIBAIONIyIOCs B
MTOSIBIICHHSI CUCTEM TOAIEPIKKU HacTosmee BpeMs Ha OOJIBIIMHCTBE MTPEIIPUATHA, MOXKHO CPaBHUTH C
npunstus pemenuit (CIIIIP) COKPOBHILEM, KOTOPOE JIEKUT MOJ] HOTaMH, HO KOTOPO€ HUKTO HE MOXKET

W3BJICYb.

6 Tema 1.5. OLTP- u OLAP- 3agaun OLTP-cucteMbl — 3T0 OBICTPBIH cOOp M HanboJiee ONTUMAILHOE

TEXHOJIOTUHI pa3mereHre HHpOpMauy B 6a3e JaHHBIX, a TAKXKe o0ecIeyeHne ee
MOJTHOTBI, aKTYaJIbHOCTH ¥ COTJIACOBAHHOCTH.
7 Tema 1.6. Ctpyxrypa CIIIIP Xpanunuiie Janaeix crpoutcst Ha ocHoBe OLTP-0a3bl JaHHBIX, a TaKKe

Ppa3JIMYHbIX Pa3HOPOAHBIX UICTOYHHUKOB I/IH(i)OpMaIII/II/I.




Tema 1.7. IIpunstue peuieHuit B
YCIIOBUSX ONPEAEICHHOCTU

BonbIIMHCTBO 33124 MIJIAHUPOBAHKS 3aBUCUT OT PsiZia HEN3BECTHBIX
3apaHee M HeylpaBIIsieMbIX (pakTOpOB.

9 Tema 1.8. Mozenu XxpaHeHus CdopmynupoBaTh METO/IbI IPUHSATHS PELICHUN B YCIOBUSIX MOJTHOM
nanneix B CIITIP OIIPEIEIIEHHOCTH.

10 Tema 1.9. Ananutudeckue Paccmotpets nonatus u Mojens gAaHHeIX OLAP. M3yunTh TexHUYECKHE
aTGopmMsbl ACIIEKTHl MHOTOMEPHOTO XpaHEHHs JaHHbIX.

11 Mopyas 2. MeToasb! peLieHust [TokaxxeM NpUMEHEHNE HEKOTOPBIX METOI0OB MHOIOKpUTEPHUATbHON
3a/1a4 NJIAHNPOBAHMS B YCJOBHSIX | ONTHMHU3AINN K PEIICHUIO 33]a4 INTAHNPOBAHMS B CUCTEME yIIPABICHUS
MOJTHOI onpeiesIeHHOCTH hupmoii.

12 Tema 2.1. Ilonarue u Mmonens Tepmun OLAP (On-Line Analytical Processing) ciy>XuT ass onucanust
nanHbIx OLAP MO/ICIIH TIPEJICTAaBICHHS JaHHBIX 1 COOTBETCTBEHHO TEXHOJIOTHHU UX

00paboTKU B XpaHWINIIAX JaHHBIX.

13 Tema 2.2 TexHUUECKHE ACTIEKTHI TunuuHas cTpyKTypa XpaHuwaunl JaHHbIx Tabmuna gakros Tadmuusn
MHOTOMEPHOTO XpaHeHus JaHHbIX | n3Mepennit OLAP Ha knnenre u Ha cepBepe TexHUYECKHe acTeKTh

MHOTOMEPHOT'O XPAHEHUS JaHHBIX.
14 Tewma 2.3. [Ipunstue penieanii npu | [IpuHATHE pemIeHUit MpH MHOTHX KPUTEPUAX 0a3UPYIOTCS Ha MPUHITHIIC
MHOTHX KPUTEPHIAX corymacoBanHoro ontuMmusMa B.ITapero n npencrassier co6oit

MHOTOIIIArOBBI HHTETPAaTUBHBII MpoLecc, KOTOPbIH HAYMHAETCS C
MOSIBJICHUEM TIPOOJIEMBI U 3aKJTF0YAETCS pealiu3alueit pereHui.

15 Tema 2.4. Texnonorus KDD KDD Bkmo4aeT B ce0si BOIPOCH MTOATOTOBKH JaHHBIX, BEIOOpa
MH(OPMATUBHBIX IPU3HAKOB, OYUCTKH JIAHHBIX, IPUMEHEHUSI METOA0B
Data Mining (DM), mocTto06paboTKH JaHHBIX, HHTEPIIPETAluU
MOJTyYEHHBIX PE3YJIbTATOB.

16 Tema 2.5. ETL-npouecc B CIIIIP ETL — ab6peBuarypa ot Extract, Transform, Load. 3to cuctembr
KOPIIOPATHBHOT'O KJ1acca, KOTOPbIE IPUMEHSIOTCS, YTOObI IPUBECTH K
OJIHUM crpaBo4yHMKaM U 3arpy3uts B DWH u EPM nanssle u3
HECKOJIbKUX Pa3HbIX YIETHBIX

17 Tema 2.6 Pemenne MatpudHbIX urp | Eciam maTpuuHas urpa MMeeT CeUIOBYIO TOUKY B UHCTBIX CTPATETHSX, TO
B YHCTBIX CTPATErHsix HAaXO’KACHUEM 3TOH CeJIOBON TOYKH 3aKaHUMBACTCS UCCIICOBAHUE UTPBL

18 Tema 2.7. ATTOpUTMEI Knacrepusanus B Data Mining nproOpeTaeT eHHOCTh TOTa, KOTJa OHa
KJIacTepu3aluy Ha ciryxoe Data BBICTYyIIA€T OJHUM U3 9TAIIOB aHAIN3a JAHHBIX, IOCTPOCHUS
Mining 3aKOHYEHHOT'O aHATUTUYECKOTO PEIICHHUS

19 Tema 2.8. MeToa 9KCIIEPTHBIX OKCIIepPTHOE OLIEHUBaHHWE — MPOLIECC MOYUYSHUS OLIEHKH 4ero-1ubo, Ha
OLICHOK OCHOBE MHEHUS HKCIIEPTOB, C IIEJIBIO MOCIEYIOIET0 IPUHATHS PeLISHHS

WM BBIOODA.
20 Tema 2.9. [Ipumenenue HellpoHHbIX | HelipoHHBIE ceTH SABJISAIOTCS HEMapaMeTpUYECKUMU MOJEISIMU, HE
cerel Ui 3a1a4 KIaccuUKanuy | TpeOYIOIMMH MPEIIONIOKEHUH O BEPOSITHOCTHOM pacIpeielICHUH
JIAaHHBIX, HO IIPU 3TOM M HE UCIIOJIB3YIOT MEPBI PACCTOSTHHUM.
3. YCJIOBUSA PEAJIM3ALIMU JTUCHUIIJIMHBI (MOY JIS)
3.1. YueOHO-MeTOqUYECKOE ODecTieueHHe CAMOCTOATEILHOMH PadoThl 00yUYalOIMXCsl
Tabnuya 5
Ne HaumenoBanme pa3jaena Bua camocrosiTeJibHOM padoThI 00y4al0IIMXCH
n/n JUCIUIIINHBI
1. |Anroputm Koxonena N3yueHne 1 KOHCIIEKTUPOBAHNE OCHOBHOM U
JOTIOJTHUTEBHOMN TUTEepaTyphbl, MOJArOTOBKA pedepaToB
2. |MamunHOe 00y4eHue B N3yueHre 1 KOHCIIEKTUPOBAHNE OCHOBHOM U
CIIIIP JIOTIOJTHUTEIBHOM JIUTEepaTyphl, MOArOTOBKA pedepaTroB
3. |Teopertuko- N3y4eHne 1 KOHCIIEKTUPOBAHUE OCHOBHOW U
MH(OPMALIMOHHBIA KPUTEPUH | TOTIOJTHUTENIbHOM JIUTEpaTyphl, MOATOTOBKA pedepaToB
4. |Meton accouanum. N3ydyeHue u KOHCIEKTUPOBAHUE OCHOBHOM U
JIOTIOJTHUTEILHOM JINTEepaTyphl, MOJATOTOBKA pedepaTon
5. |Merox ananu3za uepapxui N3ydeHne 1 KOHCIIEKTUPOBAHUE OCHOBHOMU U

JIOTIOIHUTEILHOU JIUTEPATYpPhl, HOArOTOBKA pedepaToB




6. |IIpencraBnenue npobieMsl B | 3ydeHre U KOHCIICKTUPOBAHUE OCHOBHOM U
BHJIC HEPAPXUH JIOTIOJTHUTEILHOM JIMTEpaTyphl, MOJATOTOBKA pedeparon
3.1 YueOHo-MeTOANYeCKOE U HH(POPMALHOHHOE 00ecnieyeHHe POrpaMMbl
AMCHUIJIMHBI (MOIYJIs1)
3.1.1. OcHoBHAas ¥ IONOJIHUTEJIbHASA JTUTEPATYypa
Tabauya 6
Buabl | ABTOpP, Ha3BaHHe  JIMTepaTyphbl, = o 2
JIATEpP | rOpoj, U3IATEILCTBO, IO = o H 2 §
aTyp = E = m s
b . 3 s | 2 g
g4 8 s s = =
cEisE % |Zzg |23 :24%
5525 % |$25 | fo E222
@5 5= ) S = 2 e S 3 S 8 &
fE2c|Z |85 |z¢83 S
SEEX| s | s85 | £¢&8 gzt L
£ o R« | X 2 o2 > e~ 8 CsEC
1 2 3 4 5 6 7
OcHoBHas1 JUTEpaTypa
1 JIumanosa, H. 1. MaremaTnueckue 36+117 50 9BC 100%
U MUHCTPYMEHTAJIbHbIE METO/IbI 14+157 Jlans:
HOJICPKKH IIPUHATHUS PEICHUH 3NEKTPOHHO-
yaeOHoe mocodue / H. 1. OoubnuoTeyHas
JlumanoBa. — Camapa : [II'YTH, cuctema. — URL:
2019. — 225 ¢. — Texcer : https://e.lanbook.c
JNEKTPOHHBIH // om/book/223247
2 Habarosa, /I. C. MaremMaTH4ecKue 36+117 50 9BC 100%
U HHCTPYMCHTAJIEHBIE METOIBI 14+157 IOpaiir [caiiT]. —
TIOJICPKKA PUHATHS PEIICHUH : URL:
y4eOHUK U TIPAKTHKYM UISl By30B / https://urait.ru/bco
J. C. HabaToBa. — Mockaa : de/489303
MsnarenscrBo KOpaiit, 2022. —
292 c. — (BwIcmiee oOpa3zoBaHue).
— ISBN 978-5-534-02699-3. —
TeKcT : 3NMeKTPOHHBIIH //
3 CucTeMbI TOAIEPKKH TPUHITHS 36+117 50 9BC 100%
pELICHUH : Y4eOHUK U IPaKTHKYyM 14+157 IOpaiir [caiiT]. —
qutst By3oB / B. I'. Xamus [u np.] ; URL:
nox penakuueit B. I'. Xanuna, I'. B. https://urait.ru/bco
YepHosoii. — Mocksa : de/489344
WznatensctBo FOpaiit, 2022. —
494 c. — (Bricmiee oOpa3oBaHue).
— ISBN 978-5-534-01419-8. —
Teker : aeKTPOHHBIH //
JlonoJIHNTeIBHAS JIUTEPATYPa



https://e.lanbook.com/book/223247
https://e.lanbook.com/book/223247
https://urait.ru/bcode/489303
https://urait.ru/bcode/489303
https://urait.ru/bcode/489344
https://urait.ru/bcode/489344

1 Bomorosa, JI. C. Cucremsl 36+117 50 9BC 100%

HOJIEPKKU IPUHATHS PELIeHUH B 2 14+157 IOpaiir [caiiT]. —
4. YacTs 2 : yueOHHK U IPAKTHKYM URL:

st By308 / JI. C. Bosorosa ; https://urait.ru/bco
OTBETCTBEHHbIC pepakTopsl B. H. de/471000

Bonkosa, 3. C. bonoros. —
Mocksa : U3garensctBo HOpaiir,
2022. — 250 ¢. — (Bwicmiee
obpazosanue). — ISBN 978-5-
9916-8251-0. — Tekcr :
SJIEKTPOHHBIH //

2 Kpasuenko, T. K. Cucremsl 36+117 50 9BC 100%
HOJIEP’KKU NPUHATHS PELICHUH : 14+157 IOpaiir [caiiT]. —
Y4eOHHK U MPAKTUKYM JUIS BY30B / URL:
T. K. KpaBuesko, /I. B. Ucaes. — https://urait.ru/bco
Mocksa : U3natenscto FOpaiir, de/489756

2022. — 292 ¢. — (Bsiciee
obpazosanue). — ISBN 978-5-
9916-8563-4. — Tekcr :
AIIEKTPOHHBIN //

3 Tomy6xos, E. I1. Metossr 36+117 50 9BC 100%
MPUHATHS yTIPaBJICHUECKUX 14+157 IOpaiir [caiiT]. —
pemeHnii B 2 4. YacTp 2 : yueOHIK URL:
Y IPaKTUKyM i By3oB / E. I1. https://urait.ru/b
I'oyOkoB. — 3-¢ u31., ucmp. U code/490620

non. — Mocksa : M3narenscTBo
IOpaiit, 2022. — 249 c. —
(Boiciee obpazoBanue). — ISBN
978-5-534-06700-2. — Tekcer :
SJEKTPOHHBIH //

3.1.2. UuTepHeT-pecypcsl

DnekTpoHHO-0MOMMoTeuHast cucrema IPRbooks ( www.iprbookshop.ru)

O6pazosatenbHas miatdopma «lOPAWT https://urait.ru/)

DekTpoHHO-0MOHOoTeuHas cuctema«tlanby (https://e.lanbook.com/)

MDB (MexBy3oBckas anektponHas ouodnmuoreka) HITTY. (https://icdlib.nspu.ru/)
HAYYHAS DJIEKTPOHHA A BUBJIMOTEKA eLIBRARY.RU (https://www.elibrary.ru/)
CIIC «Koncynbrantllnroc» (http://www.consultant.ru/

ok wnE

3.2. MaTepuajbHO-TeEXHUYECKOE 00ecneueHrue TUCHUTIINHBI

Jlnst ocymiecTBiIeHUs] 00pa30BaTENIBFHOTO MpoIiecca Mo TUCIUIUINHE HE00X0AnMa CIIeTyFoast
MaTepuaibHO-TEXHUYeCKas Oasa:

Tabnuya 7
IMomemenus s ocymiecTrienusi | [lepeyeHb 0CHOBHOTO 000py10BaHUsI Anpec (MecTOnoI0KeHHE)
o0pa3oBaTeIbHOIO Mpouecca (c yka3aHueM KoJI-Ba MOCAA0YHBIX
MecT)

AyIuTOpHUS JUIA POBeIeHH JEKIMOHHBIX 3aHATHH



https://urait.ru/bcode/471000
https://urait.ru/bcode/471000
https://urait.ru/bcode/489756
https://urait.ru/bcode/489756
https://urait.ru/bcode/490620
https://urait.ru/bcode/490620
http://www.iprbookshop.ru/
https://urait.ru/
https://e.lanbook.com/
https://icdlib.nspu.ru/
https://www.elibrary.ru/
http://www.consultant.ru/

AyIlPlTOpl/ll/l AJIA IPOBEACHUSA NMPAKTUYECCKHUX SaHﬂTHﬁ, KOHTPOJIA YCIIEeBAEMOCTH

Iomewennst 111 CAMOCTOSATEILHOM padoThI

Ilpusooumcs  onucanue  MamepuaibHO-MeEXHUYECKOU  0aszvl,  HeobXooumou O
ocyujecmenenus 00paz08amenbHo20 Npoyeccd, 6KIIYAs NOMewjeHUus Ol CAMOCMOAMENbHOU
pabomol, no oucyuniure 6 coomgemcemeuu ¢ mpeboganuem DPI'OC ¢ ykazaHuem KOHKPEmHO20
060py006anus (Hanpumep: SKPau, Mya1omumeouanpoeKmop, KOMnolomepsl, UHMePaKmueras 00cKd,
menesuzop u m.o.).

B cnyuae peanuzayuu  OIl ¢ ucnonvszosanuem OUCMAHYUOHHBIX 00OPA308AMENbHBIX
MEXHONI02ULL YKA3bI8AEMCSL JNEKMPOHHAS, NIAMPOPMA U HATUYUE HEODXOOUMBLX PECYPCO8.

4. KOHTPOJIb U OLEHKA PE3YJBLTATOB OCBOEHUSI JUCLHUIMJIAHBI /
MOJYJIS

4.1. XAPAKTEPUCTHUKA OLIEHOYHBIX CPEJICTB

KoHTponb M OlleHKa pe3yibTaTOB OCBOCHUS TUCIUIUIMHBI / MOIYJIS OCYIIECTBIISICTCS
MIPEToIaBaTesieM B MPOIECCEe MPOBEACHUS MPAKTHUYCCKUX U JaOOPATOPHBIX 3aHITHH, KOHTPOJIbHBIX
paboT, a TakKe BBIMOTHEHUST 00YJarONTUMUCS WHIUBUTyJIBHBIX 3aJJaHUH, IPOSKTOB, UCCIICTIOBAHUN
U T.1.

Tabnuya 8
Ne HaumenoBanue Tembl (pazgena)| Kog n HaumenoBanue OueHoYHbIE CPeACTBA
n/m € KOHTPOJIHPYEMBIM MpoBepPsieMBbIX =
N TeKyImit NMPOMEKYTOYHAS
coiepirkaHueM KOMIIeTeHUM i ym p y
KOHTPOJIb aTTecTanus
1.
2

Kypcosas paboma (npoexm)

Yyebnas npaxmuxa

IIpousgoocmeeHnnas npaxmuka

4.2. OnleHOYHbIE CPEACTBA IS MPOBEIEHHS TEKYIIEero KOHTPOJIsI yCIeBaeMOCTH
4.2.1. HaunmeHOBaHHe OIIECHOYHOTO CPEACTBA: mecH

Ilpumepnuvie 6onpocwl 011 mecmupoeanus

Tect Nel
1. Mamemamuueckas mooenv 3a0auu TUHEUHOU ONMUMUZAYUL MOHCEM ObIMb 3ANUCAHA 8
cnedyouell opme:
KAHOHUYECKOIL,

2. Llenesas ¢hynkyus 3a0avu 1uHelinol onmumuzayuy 00cmuzaem 3KCmpemailbHO20
3HAYeHUA:

6 Kpaiineii mouke (KpauHux moykax) ooaacmu 00nyCmumslx peuleHuil Cucmemol
0ZPaAHUYEHUIL.



3. Beauuuna 080ticmeeHHOU OYeHKU 3a0ayll TUHEUHOU ONMUMUZAYUU YUCTEHHO PABHA:
3HAYEHUI0 C6000OHOI NePeMeHHOu;
4. B oepanuyeHusAx TUHeUHbIX 3a0a4 ONMUMATbHO20 UCNONIb30BAHUS OCPAHUUEHHBIX PECyPCo8
oononHumenvHule (banancogvle) nepemenHvle 03HaA4aAm:
Koluuecmaeo pecypcos;
5. Ecu yenesas pynkyus 00HOU U3 83aUMOOBOUCMBEHHBIX 3A0aY He 02PAHUYEeHd, MO
6 Opy2oll 3a0aue yenesas YPyHKyua mosxce He 02panuiend;

6. s HaxooicOeHus peutenus 0BOUCMBEHHOU 3A0a4U HeOOX0OUMO B0CNOb30BAMBCA!

00NOJIHUMETbHBIMU NEPEMEHHBIMU UCXOOHOI 3a0ayu;

7. Buvibepeme eeproe ymeepowcoenue:

od1acmeb 0ONYCMUMbBIX peuieHuil 3a0a4u TUHENHOU ORMUMUZAUUU 6Ce20a GbLINYKIA.

8. Ecnu 6 f-cmpoxke cumnnexcrou madauyvl 3a0a4u TUHENHO020 NPOPAMMUPOBAHUS eClb
ompuyamenbHulil d1eMeHN, KOMOPOMY COOMEEemcmayem cmooey, He co0epHCaujull Hu 00HO20
HONOACUMENbHO20 JTIeMEeHma, Mo:

ueneeas PyHKuua HeOZPaAHUYEHHA;

9.  Pewenue 3a0ayu MUHeiHO20 NPOCPAMMUPOBAHUSA ABTIAEHIC ONOPHBIM, eCUL:

6ce DazucHvle nepemenHbvle 6 CUMNIEKCHOI madiuye HeompuyamenbHole.

10.Ecnu 6 f~-cmpoke cumniieKcHOU madauysl, cooepicaujeti OnmuMaibHbulll NaH,

3a0aya umeenm MHOMHCECME0 ONMUMANbHBIX PeUleH Ul

11.  Bepmno iu ymeepowcoenue, umo 6 3a0auax OUHAMUUECKO20 NPOSPAMMUPOBAHUS NPOYECC

peulerus A61emcs MHO20ULa208bIM (MHO209MANHbIM)?
oa;

12.Bepno nu, ymo onmumanbHelM NIAHOM UTU ONMUMATbHBIM pelleHueM  3a0adu
JIUHEUHO020 NPOSPAMMUPOBAHUSL HA3LIBACHCSL NIAH, 00CMABIAIOWUL HaUMeHbulee (Haubovliee)
3HaueHue TUHeUHOU QyHKYUU.

oa.

13. Kpumepuem onmumanbHOCmMu npu HAX0HCOCHUU MUHUMYMA DYHKYUU
MPAHCROPMHOU  3A0AYU CILYHCUM.:

HeompuyameIbHOCMb OYEHOK He3ANOTHEHHBIX K/1eMOK MPAHCHOPMHON MadIunbl.

14.Ecnu 6 mpancnopmuoti 3a0a4e CyMMapHbulil 3anac 2py3d y NoCmasuuKos MeHviie
CYMMApHO20 cnpoca nompebumerneti, mo:

07151 pazpeuwtumocmu 3a0auu HeodX00UMo 66eCmu (YPUKMUBHO20 NOCMABUIUKA;

15.Ecnu 6 mpancnopmmuoti 3a0aye CyMMapHbulil 3anac 2py3a y nocmasuukos 0oasuie
CYMMApHO20 cnpoca nompebumerneti, mo:

0J13 pazpeutumocmu 3a0auu HeooX00UMo eecmu YUKMUBHO20 nompedumens;

16.B onopnom niane mpancnopmuou 3a0a4u O0NAHCHO Oblmb clledyroujee KOIU4ecmeao
3aNnOIHEHHbIX KIeMmOK:

m+n-1;

17.Kakue memoovl omHOCAMCS K MEMOOAM HAXOHCOEHUS HAYATbHO20 ONOPHO2O NIAHA 8
MPAHCROPMHOU 3a0aye:

Memoo «ceeepo-3anadHo2o y2ia

18.Bo 6cex nu 3a0auax OuHAMUYUECKO20 NPOCPAMMUPOBAHUS NPOYECC peuleHUs AGNAemcs
MHO20ULA208bIM (MHO209MANHBIM)?

6 0o1buunCmMEe 3a0au;

Tect No2

1. CYTB AUHAMHUYCCKOI'O IMPOrpaMMHUpPOBAHUA 3aKIIHOYACTCA B TOM, 4YTO IJId OTBICKAHHA
pEIICHUS TTOCTABICHHOM 3a/1aU PEIIaeTcs Moxosxas (MIu OX0XKHE), HO Oosiee mpocTasi.



2. Uto o3HauaeT B MepeBojie ¢ JaTUHCKOro ''recurrere”
"Bo3Bpamarscs”

3. OCHOBHOI1 CMBIC MOJICTHPOBAHUS 3aKJIIOYAETCS B TOM UTOOBI IO pe3yjbTaTaM OIBITOB C
MOJICTISIMU MOXHO OBUIO JaTh HEOOXOJUMBIC OTBETHI O XapaKTepe MOJACITUPYEMOro OOBEKTa,
MpoLecca UK SIBJICHUSI B PEAJIbHBIX YCIOBUSX.

4. MoaenupoBaHie — METOJ] MIO3HAHMsI, COCTOSIIMM B CO3/1aHUM U UCCIEI0BAaHUU MoJelei
pealbHbIX 00BEKTOB, POLIECCOB, SIBICHUM.

5. DKOHOMHUKO-MaTeMaTh4yecKas MOJeNb JI00H 3ajaud JTUHEWHOTO MPOTrPaMMUPOBAHUS
BKJIIOYACT: LEJIEBYI0 (PYHKIMIO, ONTHMAIbHOE 3HAUYEHHE KOTOPOH (MakCHMyM WM MHHUMYM)
Tp€6yeTC$I OTBICKATb, OI'paHUYCHHA B BHUAC CUCTCMBbI JIMHEHHBIX ypaBHeHI/Iﬁ HJIM HCPABCHCTB,;

Tpe6OBaHI/Ie HC OTpHULATCIbHOCTH IICPCMCHHbIX.

6. BekTop, yHOBIETBOPSIOMINN OrpaHUYCHUSM, HA3BIBACTCS JOMYCTUMBIM pEIICHUEM
(mIaHOM) 3aJja4y JTMHEMHOTO IPOrpaMMUPOBaHUS.

7. Ilnan, mpu KOTOpOM (YHKUHUS TOCTHUTAET CBOETO0 MAKCHMAJIbHOTO (MUHHUMAIBHOTO)
3HAYEHUS], Ha3bIBAETCS ONTUMATIHHBIM

8. Pactudpyiite Tepmun 3JII1
3a1aya TMHEHHOTO MPOrPaMMHUPOBAHHUS

9. OObIYHO HavaJbHBIC YCIOBUS TPAHCIIOPTHOW 3aJaud 3allMCHIBAIOT B TaK Ha3bIBAEMYIO
TPAHCHOPTHYIO TaOJIHUILy

10. IIpomecc nmpHMEHEHMs CUMILIEKCHOIO METOJAa MpeArojiaraeT peaau3alMio TpeX ero
OCHOBHBIX 2JIEMEHTOB, Hali/T! JINIIHIOIO CTPOKY TPAHCIIOPTHYIO TaOJIUIly

11. B 3aBuUCHMOCTH OT XapakTepa CIpoca MOJEIU YIpPaBICHUS 3amacaMd MOTYT
OBITh...(OTMETh JIMIIHUIN OTBET) TUCKPETHBIN

12. JleTepMUHUPOBAHHBIN CIIPOC AENUTCS HA. .. (OTMETh JUIIHUIA OTBET) JOTUUECKHI

13. BeposTHOCTHBIH cIIpOC JeNUTCS Ha. .. (OTMETh JUIIHUN OTBET) peaOMIUTAI[MOHHBIN 1aHa
CUCTEMa YpaBHEHUH YeM SIBJIAIOTCS yucna a, b, d, e xoapduuueHTaMmu npu HEN3BECTHBIX

14. Tlpu pelieHUU CUCTEM YpaBHEHUI HUCIIONIB3YIOT TPU MeToja pernenus. Haliqun HeBepHbIN
OTBET METOJI YMHOKEHHUS

15. pemmre cucreMy JTMHEHHOTO YpaBHEHUS

X+y=2
8x+3y-5=0

16. pemnre cucteMy JIMHEHHOTO YpaBHEHUS

2x-4y=-6
2x+y=4



17. pemute cucTeMy JIUHEHHOTO YpaBHEHUS

3x-4y=12
3x-4y=18

18. Pemute cucreMy JUHEHHOIO ypaBHEHUS

2x+ty=9
X —y =24
Kpumepuu oyenusanus pe3yibmamos mecmuposanus
Tabauya 9
Yposenwv oceoenusn Kpumepuu bannwt

Maxkcumanvuviii yposensb | Bvinoamnenvl npaguivbHo 6ce 3a0anus mecma (mecm 3a4meH) 2
Cpeonuii yposenn Buinonneno npasunvho 601vue nonosunsl 3a0anuii (mecm 3aumen) 1
Munumanvhoiii ypogens | Buinoaneno npaguibHo MeHbuie NOI0GUHbL 3a0aHUll (mecm He 3a4meH) 0

4.2.2. HaumeHOBaHHe OLIEHOYHOTO CPEICTBA: HPAKMUKO-OPUEHMUPOBAHHOE 3A0aHUe

Memoouueckue mamepuanvl. NPUBOOSMCS BONPOCHL U/UNU MUNOGblE 3A0AHUS, KpUmMepuu
OYEHKU.

Ilpumepnvle npaKkmuko-opueHmupoeantvle 3a0aHUA

3aganue 1. 3akpenuTs 3HaHUSI 00 OCHOBHBIX ITOHATHS TEOPUU IIPUHSITUS PEILICHUM:

* IM10, TPUHUMAIOILIEE PELICHHUE;

* cxeMma Ipoliecca IPUHATHS PEeIICHUS;

* cxema Ipoiiecca BbI0Opa ONTUMAaNbHOM aTbTePHATHBBI,

* AIbTEPHATHUBHI (JIOMTYCTUMBIE U ONITUMAJILHBIC);

* OrPAHUYECHHS;

* KpuTepHHu (IoKa3aTeIn KayecTBa Mpoliecca).

2. Tlomy4ynTh HaBBIK TPUMEHEHHUS CXEMbl BHIOOpPA ONTHUMAIbHON albTePHATUBBI IS
KOHKPETHOI'O peleHus

3. IMeThb ONBIT TMpPUMEHEHUs MEeTO/a B3BEUICHHBIX CYMM [JIsi BbIOOpa ONTHMAalIbHOU
aJIbTEPHATHBBI B YCIOBUSAX MHANBUIYAJTBHOTO BEIOOpA.

3agaua 2. PaccMoTpeTs po0iieMy IIIaHUPOBaHUS AESITETbHOCTU (PUPMBIL;

¢ (hopmaIn30BaTh MpoLECC 0OOCHOBAHUS U MPUHATHUS PELLICHUN;

® PacCMOTPETh OCTAHOBKY OJJTHOKPUTEPHAIbHON U MHOTOKPUTEPHUATILHON 3a/1a4yl PUHSATHUS
peLIeHu;

e chopmynupoBath npeanocsuiky nosieiaerus CIITIP;

e paccmotpets OLTP- u OLAP-Ttexnomoruu u crpykrypy CIIIIP.

3amaua 3.

[InanupoBanue npowusBojacTBa. [Ipennmpusitie Mpou3BOIUT MPOAYKIHIO JBYX TUIOB. B
IIpoLecCe MPOU3BOACTBA KAX/10M NPOAYKINN HUCHOJIB3YIOTCS UCXOJHBIE MaTepUaibl TPEX BUIOB,
HaJMYHBIE 3a11aChl KOTOPBIX 33aHbl. MI3BeCTHBI Takke KOJIMYecTBa MaTepraioB, HEOOXOIUMBIX JIIS
MPOU3BOJICTBA €IUHMIIBI MPOJAYKIMU KaXXJIO0Tro TUIA, W J0XOJA OT ee peanu3anuu. Tpedyercs
COCTaBUTh TAKOW IUIaH MPOU3BOACTBA, YTOOBI JOXO/I OT MPOJAXKH MPOTYKIUH ObLIT MAKCUMAaJIbHBIM.
3necy JIIIP — pyKOBOACTBO MNpeANpHsTHS; 1Lelb — MaKCUMH3alusg J0XO0Ja OT MPOJaxu
BBIMTYIIICHHOW TIpoayKuuu; mnpuHstue pemenus st JIIIP coctroutr B ompeneneHnn oObeMOB
BBIITYCKa KaXXJIOTO U3 JBYX THUIIOB MPOJIYKUUU; BO3MOKHOCTU JIIIP orpanmdeHsl MMEIOIIUMHUCS
pecypcamu.

3amaua 4.



Beectn wucxomnwsie maHHBIC, OQOPMUTH TAOMWIy C TOMOIIBIO OOpamMyeHHUs, J00aBUTH
3arojIOBOK, PAcCIIOJIOKUB €ro MO LEHTPY TaOJIHIbI, MIANKy TaOmuIbsl oGOopMUTH 3amuBKou. [lms
dbopmarrpoBaHus TeKCTa Uctoyib3yiite @opmat Sueitku/ BeipaBHUBaHUE.

1. JTo6aBuTH B TAOJIHILY JONOJHUTEIBHBIC STUCHKHU JJ1s1 BHECEHUS (OPMYIT U TIOTYUCHHS
pe3yJbTaTta.

2. OYHKIWH, UCTIOJB3YEMBIC TIPH BBITIOTHEHUH PAOOTHI:

MaremaTtu4yeckue:

e CYMM - cymma apryMeHTOB;

o [TPOU3BE]] - npousBeneHre apryMeHTOB;

o CYMMIIPOMU3B - cymma npou3BeIeHU COOTBETCTBYIOINX MAaCCUBOB.

CraTtucruyeckmue:
CP3HAMU - cpeanee apupMeTHIECKOE apTYMEHTOB;
MAKC - MmakcuMaJIbHOE 3HaYE€HHE U3 CIIHCKA ApTyMEHTOB;

e MMH - MUHAMAJIBHOE 3HAYEHUE U3 CIIMCKA aPTYMEHTOB;

e CYETECJIM - noacUYMTHIBAET KOJUYECTBO HEMYCTHIX SIUEEK B AHANa30He,
YAOBJIETBOPSIOIINUX 33JAHHOMY YCIIOBHIO.

4. 3anonHuTh Tabnuiy (5-7 cTpok). Mimeromuecs B manke Ta0iauIbl JaHHbIE (02, MECSLbI,
JTHU HEJICJIN ) 3aHOCUTD C IMIOMOIIbIO aBTO3AMOTHEHUSI.

5. Odopmuth TabIUIly € MOMOILILI0 00OpamIleHus, J00aBUTh 3ar0JIOBOK, PACIIONIOKUB €0 MO
neHTpy Tabiunbl. [anky Tabauis! BRIMOTHATE B 1BeTe (pUdT U (OH), TOITYKUPHBIM MIpU(TOM.

6. [lepernMeHOBaTH JIUCT KHUTH 110 CMBICITY BBEICHHOU MH(MOpMaLIUU.

7. Jlo6aBuTh B Ha4yaso Tabauibl croiaoerr "Ne m\n" v 3aMOJHUTH €r0 aBTOMATHYECKH.

8. BBINOTHUTH COOTBETCTBYIOLIUE BHIYMCICHUSI.

Kpumepuu OUECHUBAHRUA pPe3Y/ibmamoe 6bINOJIHEHUA NPAKMUKO-
opueHmupoeannozo 3a0anus

Tabnuya 10
Yposenwv oceoenusn Kpumepuu bannw

Maxkcumanvuviii yposensv | 3adanue 6binoiHeHO NPABULLHO: BbIBOOLL APSYMEHMUPOBAHbI, OCHOBANbL HA 3
SHAHUU Mamepuand, 81adeHuy Kame2opuaibHblM annapamom

CpeoHnuii ypogers 3adanue evinonHeHo 6 yenroM NPABUNBHO: HO OONYUieHbl OWUOKU 8 2
apeymenmayuu, 06HapydICceHo NOBEPXHOCMHOE sradenue
MEPMUHOTIOSUHECKUM ANnapamom

Munumanenoni yposens | 3a0anue  uinoaneno ¢ owubkamu 8  QOpMyauposke me3ucos u 1
apeymenmayuu, 00OHapydiceHo craboe 6radeHue  MePMUHOIOSUHECKUM
annapamom

Munumanenoiii  ypogenv | 3adanue He 6bINOIHEHO UNU BLINOJIHEHO C CEPbEIHBIMU OUUOKAMU 0

He Q0CUSHYM

4.2.3. HamMeHOBaHHe OLIEHOYHOTO CPEACTBA: 00K1ad/co0dumeHue
Tembt 0oknaoos:

1. MeToon0ruuecKiue OCHOBBI MPOLIECCOB MPUHSATUS PEILICHH, ¢ UCIIOJIb30BAaHHEM METO/I0B
MHTEPAaKTUBHOI'0/aKTUBHOT'O OOYUYEHHUS.

2. IlpuHsaTHE pelIeHni B YCIOBUSIX ONPEIEIeHHOCTH.

3. IlpuHsTHE pemeHnii TPU MHOTHX KPUTEPHUSIX.

4. 3anauu ¢ CyOBEKTUBHBIMH MOJICIISIMU.

5. [lpunsTe pemeHuil B YCIOBUSX pHCKAa U HEOIPEAETICHHOCTU: HEONPEIeICHHOCTH
IIPUPOJIBI.

6. IlpuHATHE penIeHNH B YCIOBUSIX HEOMPEISIIEHHOCTH: HEOIIPEISIIEHHOCTH MPOTHBHUKA.

7. IlpuHsATHE pEIICHUH NMPU HEYETKOM MCXOAHOM MH(pOpPMAalLUH, ¢ UCTIOIb30BAHUEM METOIOB
WHTEPAKTUBHOTO/aKTUBHOTO OOyYCHHS.

Kpumepuu u wikansl oyenueanusn 0oxknaoa/cooouienus (8 popme npezenmayuu):

Tabnuya 11



Yposenwv oceoenusn Kpumepuu Bbanaw
Maxcumanonvlii ypogens | — npoOeMOHCMPUPOBAHO YMEHUE BbICHYNAMb nepeod ayoumopuei, 3
— codepoicanue 8blcmynaeHus 0aém noanylo ungopmayuio o meme;
— NPOOEMOHCMPUPOBAHO YMEHUE BbLOENAMb KNI0Yegble UOell;
— YMeHue camocmoAmenbHo 0enams 6bl800bl, UCHONL308AMb AKMYATLHYIO
HAYUHYIO Tumepamypy;
— BbICOKASL CMeNelb UHPOPMAMUSHOCINU, KOMINAKMHOCHYb CAT008
Cpeonuii yposens — NPOOEeMOHCMPUPOBAHA 0OW AL OPUEHMAYUS 8 Mamepuane; 2
— 00CMAamMoyHO NOAHAS UHPOPMAYUs O meme;
— NPOOEeMOHCMPUPOBAHO YMeHue 6bl0elimy Kalouesvle udeu, HO Hem
CaMOCMOAMENbHBIX 86160008,
— HeBbICOKAsl cCmenetb UHGOPMAMUBHOCIU CAALI008;
— owubKU 8 cmpykmype 00K1aoa;,
— HedoCmMamouHoe UCHONIb308AHUE HAYYHOU TUMEPamypbl
MunumanvHolii ypogeHs | — BPOOEMOHCMPUPO8ana ciabas (¢ pakmuyeckumu owubKAMU) opueHmayus 1
6 Mamepuane;
— owubKU 8 cMpyKmype 00K1aod,
— HAYYHAA Tumepamypa He npusiedend
Munumanvneii  ypogenv | — gblcmynienue He cooepicum 00CmamouHol ungopmayuu no meme; 0
He 0ocmueHym — NPOOEMOHCMPUPOBAHO HEYMEHUE BbIOENAMb KII0Yegble UOel;
— HeyMeHue CamMOCMOoAMenbHO 0e1ams 8b1800bl, UCHOIB3068AMb AKIMYATLHYIO
HAYYHYI0 IUMepamypy.

4.2.4. HaumeHOBaHHE OLIEHOYHOIO CPEACTBA: KOHMPOJIbHAA padoma
Ilpumepnoe 3a0anue 011 KOHMPOJILHOU PAdOMbL:

3ananue. JlaiiTe oTBeTHl HA KOHTPOJIbHbIE BONPOCHI:

1. [ToHsiTHE CUCTEMBI, CIIO)KHON CUCTEMBbI, 9KOHOMUYECKON CUCTEMBI.

2. OmnpeneneHre U Ha3HAY€HHE MaTEMaTHYECKOTrO MOJEIMPOBAHUS U MaTEMaTUYECKHUX
MOJENEN.

3. Knaccudukanus MaTeMaTHYECKUX MOJIENIe SKOHOMUYECKUX CUCTEM.

4. MoaenupoBaHue CHCTEM MacCOBOTO 00CTyKMBaHUSI.

5. O0mas xapakTepucTUKa MPOCTEHIITUX MOJICNICH YIIPaBJICHUS 3allacaMH.

6. MckyccTBEeHHBIE HEMPOHHBIE CETH.

7. OOmas xapakTepUCTHKAa CYIIHOCTH  BBIUUCICHHS  METO/Ja JUHAMHUYECKOTO
POrpaMMUPOBAHHS.

8. OOmass moCTaHOBKa 3aJaydl JIMHAMHUYECKOrO0 MPOTrpaMMHUPOBAHHUS CO MHOTHMHU
OTPAaHUYCHUSIMU U TIEPEMEHHBIMHU.

9. OcHOBHBIE TPEOOBAHUS K CTPYKTYpE pelaeMoi 3a1auu, He0OX0 UMbl ISl TPUMEHECHUS
JUHAMUYECKOTO MTPOTrpaMMHUPOBAHHS.

10. XapakTepuCTUKa OCHOBHBIX TOMCKOBBIX METOJIOB ONTUMU3AINH.

Kpumepuu oyenueanus pezynomamoe KOHmMpoabHoi padomaol

Tabnuya 12
Bann Yposens oceéoenusn Kpumepuu ouyenueanus ypoeusa 0ceoenus KomMnemenyuii*
(unmepean
oannos)
10 Maxcumanvhoiil Koumponvnas paboma ogopmnena 6 coomgemcmeuu ¢
VpOseHb npeovasusieMblMu  mpebosanuimy, cooepocum 1-2  menKkux
(unmepearn) owubKU; omeemvl cmyOeHma nPasuivHvle, yemkue, cooepicam 1-
2 HemoyHocmu
[6-8] Cpeonuii Konmponvhas paboma codepoicum oOHy NpunyunuaibHyio uiu 3
YpogeHs unu Oonee HedOUemMo8; Omeemvl CmMyOeHma NpasuibHbie, HO UX
(unmepesarn) opmynuposanue 3ampyorHeno u mpedyem HAB0OAUUX BONPOCO8
om npenooagamelis
[3-5] MunumaneHuii Konumponenas paboma ogopmrena 6 coomeemcmeuu ¢
yposeHsb npeovAsIAeMbIMU MPebOBAHUAMY, HENONIHOe PACKPbIMUe membl 8
(unmepsan) meopemu4eckol  yacmu  WUiu 8  APpAKmMuyecKkou  dacmu




KOHMPOAbHOU — pabomvl,  omeemvl  CMyOeHmbl  HOPMATLHO
NpAsUIbHbI, HO  NOBEPXHOCHIHLL,  NIOXO  CHOPMYIUPOBAHDI,
codepoicam 601ee 00HOU NPUHYUNUATLHOU OWUOKU

Menee 3

MunumansHolil ypoeens
(unmepearn) ne docmucHym.

Koumponvhas paboma codepocum 601ee 00HOU RPUHYUNUATLHOU
owubKy Mooenel peuleHus 3a0ayu; KOHMPOJIbHAs paboma
ogopmnena He 8 COOMEEMCMGUU C  NPEOBLAGIACMbIMU
mpebosanuaMU; Omeemvl CMyOeHma Nymauuvle, Heyemkue,
cooepaicam MHONCECMBO OWUOOK, UNU OMBEMO8 HEm COBCeM,
HecoOmseemcmeaue 6apuanmy.

4.3. OueHovHbIe CPeACTBA /151 MPOMEKYTOUHOM aTTecTallun

[IpencraBneno B npunoxeHuu Nel.

ABTOP(BI) pado4eii MPOrpaMMbl U CHUILIMHBI (MOXYJIfA):

Crapuuii, npenogaBateib, K.I.H

3aBenytomuii kadeapoi,
K.(b.-M.H., JOLIEHT

COI'NTACOBAHO:
Jupektop OubimoTexu

{ ‘ ¢
r‘/\ﬂ.‘«/,ﬂ, -
iy /L / Hcaesa JI.M.

(noanuce)

FOmaes C.-0.C.-M.

/ Apcarupuena T.A.

(moamuce)




Ipuioxkenne 1

OueHo4YHbIE CpecTBA
JJIS1 IPOBe/IeHNS POMEKYTOUYHOM ATTeCTALMH M0 MCUUILINHE

Hanpasienue noaroToBKu
09.04.03 «<MPUKJIAJITHAA UHO®OPMATHUKA»
(ko ¥ HarmpaBJICHUE MTOTOTOBKH)
Mpoduan noaroroBku «Ipukaaanas MHGOPMATHKA B IKOHOMHUKE)
®opma 00y4yeHHs: O4YHAsA U 3a04HAs

I'on mpuema: 2022

1. XapakTepuCTHKA OLIEHOYHOM MPOUELYPbI:
CemecTp -3
dopma aTTeCTaIluK — SK3aMCH

2. OneHOYHbIE MaTepPHAJIbl, HEOOX0IMMbIE /IS OIleHKH 3HAHWIi, YMeHHUii, HABBIKOB M
(WIM) ombITA AEATEILHOCTH

2.1. Bonpocs! 1Jisi IPOMEKYTOYHOH aTTeCTAIMM 110 JUCHUILIMHE:

. CymHocTb npo01eMbl IPUHATHUS PEIIEHUS

. [Ipobnema nmiaHupoBaHUs A€ATEIBHOCTU (GUPMBbI

. OLTP-cucremsr u CIIIIP

. OnHOKpHTEpHATbHBIE U MHOTOKPHTEPHAIBHBIE METO b BHIOOPA IUTAHOBBIX PEIICHHH
. IIpeanoceIIKy MOSBIEHUS CUCTEM NMOANEPKKHU npuHsaTUs pemenuit (CIIIP)

. OLTP- u OLAP-texHomOTHA

. Crpykrypa CIIITP

. [IpuHATHE peleHnil B yCIOBUSAX ONPEAECICHHOCTH

. Mogenu xpanenust ganusix B CIIITP

10. AnanuTrueckue mIaThopmMbl

11. Metonpbl pemieHus 3a1a4 IVIAHUPOBAHUS B YCIOBUAX MOJIHOM ONpPEIeIeHHOCTH
12. Tlonsitue u Mojens gaHnHbIx OLAP

13 TexHuueckue acreKkTbl MHOTOMEPHOTO XpaHEHUs JaHHBIX

14. [IpunsiTHE pereHnii Ipu MHOTHUX KPUTEPUSIX

15. Texnonorus KDD

16. ETL-nipourecc B CIIIIP

17. Pemienue MaTpUYHBIX UTP B YUCTBIX CTPATETHIX

18. AnropuTMBeI Kiactepu3anuy Ha cnyx0e Data Mining

19. MeTo/1 SKCIIEPTHBIX OIIEHOK

20. TIpumeHeHe HEUPOHHBIX CETEeH JUTS 3a/1a4 KiIacCH(pUKAITIN

21. Texnonoruu npoexktupoBanus MC

22. Xapaxrepuctuka CASE-texHonorun

23. OYHKIMOHAIBHO-OPUEHTHUPOBAHHBIM U 00BbEKTHO-OPUEHTUPOBAHHBIHN MOIX0/IbI
24. TlonaTne, 0COOCHHOCTH M apXUTEKTYPa XPAHIIIHUII JAHHBIX

25. OnepatuBHas aHanuTH4yeckas oopadotka nuapopmanuu (OLAP): nonsTHe, NPUHIUIBI U
(YHKIIMOHATHHBIE BOBMOKHOCTH

26. Tunbl 1abJIOHOB, BBISBIIIEMBIX METOJJaMH HWHTEIUIEKTYaJIbHOTO aHAN3a TaHHBIX
27. IlpuMeHeHre UHTEUIEKTYaIbHOIO aHaJIM3a JaHHBIX B 9KOHOMUYECKHX CUCTEMAX
28. TlocTpoeHmne aHaTUTHYECKOM crcTeMbl Oanka Ha 6a3e OLAP-rexnomoruit

29. DddexT onpeneneHHOCTH - TCHACHIIUS MPHUIaBaTh OOJIBIINNA BEC JETCPMUHUPOBAHHBIM
UCX0JIaM

O©COoOoONO OIS, WN —



30. T'paduk 3aBUCUMOCTH 3HAYCHHH aBTOKOPPEIAIIUOHHOMN
K023 pHLIMEeHTa aBTOKOPPEIALUT

2.2. CTpyKTypa 3K3aMeHallHOHHOIr0 OuJieTa (MpuMepHas):
1. Teopemuueckuti éonpoc: Cmpanuya Your Prezis nopmana PREZI. COM.

GyHKIIME OT TIOpsJIKa

2. Ilpaxmuko-opuenmuposannoe 3adanue. Coz0anue KOMOUHUPOBAHHOU 2UCMOSPAMMbL 8

Google

3. Kputepun W mKaja ONEHWBAHHS YCTHOTO OTBETA 00y4YalOIIErocsi Ha JK3aMeHe
(3auere)

MakcumaJjibHOe KOJH4eCTBO 0a/U10B Ha Ik3aMeHe (3adete) — 30, U3 HUX:
1. OTBeT Ha MepBBIK BOIIPOC, COAEpIKAIIUIics B Ounere — 15 Gamos.
2. OTBeT Ha BTOPOI1 BONpOC, cojiepkaiiuiics B ounere — 15 6amos.

Tabnuya 13
Ne XapakTepHCTHKA 0TBETa Basbl
n/n
1. JaHbl TMONHBIE, pa3BEpHYTHIE OTBETHI HAa IIOCTaBJICHHBIE BOMpPOCH;, B oTBerax | 13-15
MPOCIEIKUBACTC ~ YeTKas  CTPYKTypa, JIOTHYECKas  IMOCIEeIOBATEIbHOCTD,
OTpaKarolas CYIHOCTh PACKPbIBAEMBIX MTOHSATUM, TCOPUH, SIBICHUM.
2. JlaHBI TTOJTHBIC, HO HEJIOCTATOYHO MOCIEAOBATEIbLHbBIC OTBETHI Ha 10-12
MOCTABJICHHBIC BOIIPOCHI, HO TIPH ATOM IIOKa3aHO YMEHUE BBIJCIIUTh
CYIIECTBCHHBIC U HECYIIECTBCHHBIC TIPU3HAKU W IPUYNHHO-CIICICTBCHHBIC
CBSI3U.
3 JlaHbI HETIOTHBIE OTBETHI, JIOTHKA U TIOCIEA0BATEILHOCTD U3JI0KEHUS UMEIOT 7-9
HapyIICHHS
4. OTCyTCTBYET NMPEJICTABICHUE O MPEJMETE ATTECTAIMOHHOTO MCITBITAHUS 6 1 MeHee
Pacuer UTOroBOM PEHTUHIOBOM OLEHKH
Tabnuya 14

Jo 50 6annoB BKIFOUUTEIHHO

KHCYAOBJICTBOPUTCIBHO»

Or 51 mo 70 6auioB

«YOOBJICTBOPUTECIBLHO»

Ot 71 o 85 6auioB

«XOpOLIO»

Ot 86 no 100 6amoB

«OTJIMYHO»

4, YI.)OBHI/I C(l)OpMI/[pOBaHHOCTI/I KOMIIETEHIIMii 10 HTOraM OCBOEHHSI JUCHUILIMHbI

(Mmomyuis)
Tabnuya 15
NHauKaTophl YpoBHH c()OPMUPOBAHHOCTH KOMIeTeHIU I
AOCTHKEHUS «OTJIMIHOY «XOpOLIO0» «YJAOBJIETBOPUTEIbHO»  |«HEYAOBJIETBOPHUTEIbHO»
komneTenuun (MAK)
86-100 71-85 51-70 Memnee 51
«3a4YTEHO» «He 32YTEeHO0»

Koo u naumenosanue ghopmupyemoii Komnemenyuu
IK-1.1 3HaeT 3Haer 3HaeT He 3Haer

Ymeer VYmeer Ymeer He ymeer

Bmageer Bnageer Bnageer He Brmageer
IK-1.2 3Haer 3Haer 3Haer He 3naer

Ymeer Ymeer Ymeer He ymeer




Bnaneer Bnaneer Bnaneer He Bnaneer
K00 u naumenosanue gpopmupyemoit Komnemenyuu
OIlK-8.1 3Haer 3HaeT 3HaeT He 3naer
YmMmeer YmMmeer YwMmeer He ymeer
Braneer Braneer Braneer He Bnageer
OIIK-8.2 3HaeT 3Haer 3Haer He 3Haer
Ymeer Ymeer Ymeer He ymeer
Bnaneer Bnaneer Brnaneer He Bnaneer
5. PeliTMHTr-IJIaH M3yYeHUs TUCHUILINHBI
Tabnuya 16
I BA30BASI YACTh PEITUHIOBOl CUCTEMBI
Buasbi KoHTpoabHbIe MeponpuATHS Mun. Makec.
KOHTPO.JIS KOJI-BO KO0JI-BO
0aJs10B 6aj10B
Ha Ha
3aHATUSIX 3aHATUAX
Texymmii | Tema Ne 1. Texnosorus KDD
KOHTPOJIb 0 10
Ne 1 Tema Ne 2. ETL-npouecc B CIIIIP
Texymuii | Tema Ne 3. OLTP- u OLAP-texHo0THH
KOHTPOJIb 0 10
No2 Tema Ne 4. Ctpyktypa CIIIIP
Py6exxHblii KOHTPOJIb: KOHTPOAbHasi padoTa Nel (Tembl 1-4) 0 10
Texywmmii | Tema 5. IlpunsaTue pelieHuil B yCI0BUX ONPEAEIEHHOCTU
KOHTPOJb
Ne3 Tema 6. Moznenu xpanenust jansbix B CIITIP 0 10
Tema 7. AHanuTHYECKHE MIATHOPMEI
Texymuii| Tema 8. MeTozs! pemieHus 3aa4 INIAHUPOBAHUS B YCIOBHUSIX HOJTHOM
KOHTPOJIb | OmpeeIeHHOCTH 10
Ned 0
Tema 9. ITousatue u mozens ganueix OLAP
PyGeskHbIil KOHTPOJIb: KOHTpOIbHAs padora Ne2 (Temsbr 5-9) 0 10
Jlomyck K MPOMeKYTOYHOH aTTecTannu MuH 36

Mums. | Make.




HUTOI'O BAJUIOB 3A CEMECTP:

1 JIONOJHUTEJIBHASI YACTh PEUTUHTOBOM CUCTEMBI
[oompureabHbIE HAJIIBI 0-10 10
1 [oaroroBka 0KIIa/ia ¢ Npe3eHTalMEH M0 AMCIUILUINHE 0-1 1
ITocemaemocTts ekuuii (100%) 0-2 2
Yuactue B paboTe KpyIJIoro cTojia, CTyIeHIeCKOW KOH(pepeHIINH 0-2 2
CoIL.-TMYHOCTHBIA PEUTUHT 0-3 3
Yuactue B 00LIeCTBEHHON, KYJIbTYPHO-MacCOBOH M CIIOPTHBHOM padoTe 0-2 2
2 Tpadusie Hanabl 0-3 3
[Ipomyck yueOHBIX JIEKIHHA 3a IPOITYCK JICKIIM CHUMaeTCs OabHas 0,25x N
cTouMOCTh Jiekuuu (2:8=0,25) (N — xonuyecTBO
NPONYIICHHBIX JICKLIMH
HecBoeBpemeHHOE MHHYC 5% OT MaKCHMaJIbHOTO Oasuia -05
BBITIIOJTHEHHE KOHTPOJIBHOM
(arTecTanMoHHOIT) paboTHI
Nel
HecBoeBpemeHnHOE MHHYC 5% OT MaKCHMaJILHOTO Oasuia -05
BBITIOJTHEHHE KOHTPOJIBHOM
(arTecTanMoHHOIT) paboTHI
Ne2
11 UTOTI'OBBIII KOHTPOJIb 0-30 30
®opma 3auer (9K3aMeH) 0-30
ATOTrOBOIO 30
KOHTPOJISA:
0-100




JIMCT PETUCTPAIIMA U3SMEHEHUI
PABOYEN ITPOI'PAMMBbBI JUCIATLJIMHBI / MOY.JIS

Ipuio:xkenue 2

[Ipodpunu

(HaI/IMeHOBaHI/Ie JUCHUILIMHBI / MOJTYJIS)
Hanpasnenne noarotoBku

(rox HaGopa

, bopma oOyueHus

Ha20 /20 y4eOHbIii rox

B pabouyto nporpaMMmy AMCHUILIMHBI / MOJYJIS BHOCSITCS CIEAYIOUINE U3MEHEHHUS:

n/n

Pasnes paboueit
NporpaMmsl (IIyHKT)

KparTkas xapakTepucTHka BHOCHMBIX
H3MEeHeHM

OcHoBaHHE 19
BHECEHHS M3MEeHEeHM




