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1. llosicHUTe/ILHAS 3aIUCKA

AttectauonHoe  ucneiTaHue  «lloarotoBka K cmade W caada
roCyJapCTBEHHOIO JK3aMEHa» (Jajee «roCylapCTBEHHBIM 3K3aMEH» WU
«3K3aMeH») 1o HampaBieHutro mnoaroropku 02.04.02 «DyHpameHTanbHAs
uHpopMaTKa W UHGOPMAIMOHHBIE TEXHOJIOTHH», Marucrepckas mporpamma
«MHpopMalIMOHHBIE TEXHOJOTUM B YIPABICHUU U TPUHATUA PEUICHUN
HaIlpaBJICH Ha YCTAHOBJIEHUE COOTBETCTBUS YPOBHS MOJITOTOBKH BBITYCKHHKOB
tpedoBanusiMm ®I'OC BO u BkItOUaeT 3ajlaHusl MO CIACAYIONIUM JTUCIUIUIMHAM (B
CKOOKax yKa3aHa KOMIIETEHIMs, IMpOBepsieMas BOIPOCAMH COOTBETCTBYIOLIEH
JTUCITUTLIAHBI):

1. Marematuueckue ocHOBHI HeueTkux cuctem (OIIK-1);

2. Mamunnoe oOyuenue ¢ nogkperuienuem (I1K-1);

3. Bwruucnurensnas reomerpus (I1K-1);

4. UnrennekryanbHbiil ananus nanubix (OIIK-1).

DK3aMeH MPOBOAMTCS B MUCbMEHHOHN (opme. Kaxaplii OMIIET COAEPKHUT MO
JIBa BONPOCA MO KaKJIOW W3 JUCHUIUIMH, BRIHECEHHBIX HA JK3aMEH, OXBaThIBasil,
TaKuM 00pa3oM, BCE KOMIIETEHIUH, JIJIs1 IPOBEPKU KOTOPHIX MPOBOAUTCS IK3aMEH.
DK3aMeHyeMOoMy MpenocTaBisieTcss 4 daca sl OATOTOBKH, TOce 4Yero padora
IIPOBEPSIETCA dK3aMEHALIMOHHOW KoMHUCcren. 110 pe3ynbrataM npoBEPKU KOMUCCHUS
BBICTaBJISICT OIICHKY B OlleHOUYHBIHN JucT (IIpunoxenue 1).

[Ipy HEOOXOAUMOCTH  JOMYCKAeTCs MPOBEICHHE TOCYAapCTBEHHOIO
sk3ameHa ¢ npumeHeHnem OO um JIOT B coorBerctBumM ¢ «llonmoxkeHueM o
MPOBEJICHUM  TOCYJIApCTBEHHONW  MTOTOBOM  aTTeCTAallMM MO  OCHOBHBIM
o0pa3oBaTeNnbHbIM IMporpaMMaM OakanaBpHaTa, MarucTparypbl, CIELHUAIUTETA B
TBI'Y».

DK3aMEHyEeMBbIN NTOJDKEH MPOAEMOHCTPUPOBATh KaK MUHHUMYM IOPOTOBBIN
YPOBEHb CPOPMUPOBAHHOCTH MPOBEPSEMBIX KOMITETCHIIHH.

Ilepeyenr  kKOMIeTeHUMH, YpPOBeHb  CHOPMHPOBAHHOCTH  KOTOPBIX
OLICHUBAETCH HA DK3aMeHe

Kon
HaumeHoBaHHe KOMIIETEHIIUN
KOMIIETCHIIUH
Cnocoben Haxoautb, (opMyJIHPOBATh MW PpelIaTh AaKTyaJlbHbIE
npoodJieMbl NPUKJIATHON MaTeMaTHKH, (pyHramMeHTaIBHOM
HHGoOpMATHKH U HHPOPMALMOHHBIX TEXHOJIOIHHI
OIK-1 OIIK-1.1 Ob6namaer (QyHIaMEHTAIbHBIMH 3HAHUAMH B  OOJIACTH

MaTEMaTHYECKHUX U €CTECTBEHHBIX HayK, TEOPUM KOMMYHUKALUN

OIIK-1.2 OcymecTtBisier NEpBUYHBI cOOp M aHaIUM3 Marepuana,
MHTEPIPETHPYET Pa3TUUHbIe MATEMAaTHUYECKUE OOBEKTHI

OIIK-1.3 Pemaer axTyanpHble 3aJaud [IPUKIAJAHOM MaTEMAaTHKH,




(byHIaMeHTaIbHON HHPOPMATUKU U UHPOPMAIIMOHHBIX TEXHOJIOTUN

HCKYCCTBCHHOI'0 MHTEC/IJICKTA

COOCTBEHHOI HaquO-HCCHCHOBaTeHBCKOﬁ ACATCIIbHOCTHU

JCATCIIbHOCTHU B obnacTu I/IH(l)OpMaI_II/IOHHBIX TEXHOJIOT Uit

CnocoGen  Biager, O0IMIEHAYYHBIMH 3HAHUSIMM B 00JacTH
MaTeMaTH4YeCKHX, €CTEeCTBEHHDBIX HAYK, bynramenTaabHoI
uHpopMaTUKH ¥ HWHPOPMALMOHHBIX TEXHOJOIHH W MeTO10B

[IK-1 [1IK-1.1 IlpumenHsier moxydeHHbIE 3HaHHUA B 00JacTH (PyHITaMEHTAIBHBIX
HAyYHBIX OCHOB T€OpHUH WMH(POpPMALMU U PEIIaeT CTaHIApTHHIC 33/71a4H B

[IK-1.2 HMmeer mnpakTHYECKUM OMNBIT  HAYYHO-HCCIIEAOBATEIBCKOMN

2. [lepeyeHb peKOMEHYeMOI JTUTEPATYPbI AJsl NOATOTOBKH K IK3aMeHY

1. MaTeMaTu4yeCKrue OCHOBBI HEUETKHUX CUCTEM

a) OcHOBHas1 IuTeparypa:

1. ITanteneeB, A.B. Meroasl ontumuzanuu B TMpPUMEpax U 3aJadax

[DnexTpoHHBIN pecypc]: yueoHoe nmocodue / A.B. Ilantenees, T.A. Jlerosa.
— DnektpoH. naH. — Cankt-IletepOypr: Jlanp, 2015. — 512 ¢. — Pexum
nocrtyna: http://e.lanbook.com/books/element.php? pll_id=67460

. Kormruenosa, H.B. BelunciurenpHas MarteMaruka B NpUMEpaxX M 3ajadyax
[DnexTpoHHBIN pecypc]: yuedbnoe nocodue / H.B. Komuenora, M.A. Mapos.
— DnektpoH. nan. — Cankrt-IletepOypr: Jlanb, 2017. — 368 ¢. — Pexum
nocTyma: https://e.lanbook.com/book/96854

. [lantnna, WM. B. BeruucnurenbHas MaTteMaTtuka [DJIE€KTPOHHBIM pecypc:
yueonuk / U. B. [lantuna, A. B. CunuykoB. - 2-¢ u3f., nepepad. u AOI. -
M.: M®IIY Cuneprus, 2012. - 176 c. - (YHuBepcuterckas cepusi). - ISBN
978-5-4257-0064-3. —Pexum JOCTyma:
http://znanium.com/go.php?id=451160

. Mypomues, [[.FO. Meronpl ontuMu3anud W TPUHATHE TPOEKTHBIX
peuieHuil: yueOHoe nocobue A1 MarucTpaHToB mo Hanpasienuto 11.04.03 /
J.YO. MypomrtieB, B.H. lllamkua; MunuctepctBo 00pa3oBaHus U HAYKH
Poccuiickoit ®enepanuu, @DenepaibHOEe TOCYAAPCTBEHHOE OFOJKETHOE
00pa30BaTeNbHOE YUPEKICHHE BHICIIErO MPOdEeCCHOHATBLHOIO 00pa30BaHUs
«TaMOOBCKHUI TOCYIapCTBEHHBIM TEXHUUECKUN yHHBEpcUTET». - TamOOB:
Usznatenscteo ®PI'BOY BIIO «TI'TY», 2015. - 80 c.: mi1., tabu., cxeMm. -
bubmuorp. B kH.. - ISBN 978-5-8265-1451-1 ; [DnexTpoHHbIil pecypc]. —
Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=444652

0) JlononHuTeNbHAS IUTEpATypa:
1. CrpyuenkoB, B.M. Metoapl onTuMu3alvy B MPUKIAIHBIX 3a1adax /

B.W. Ctpyuenkos. - M.; bepnun: [Jupext-Menua, 2015. - 434 c.: un., cxeM.,
tabn. - bubmuorp. B kH. - ISBN 978-5-4475-3800-2 ; [DneKTpOHHBIH


http://e.lanbook.com/books/element.php?%20pl1_id=67460
https://e.lanbook.com/book/96854
http://znanium.com/go.php?id=451160
http://znanium.com/go.php?id=451160
http://biblioclub.ru/index.php?page=book&id=444652
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pecypc]. — Pexum  pmoctryma:  http://biblioclub.ru/  index.php?
page=book&i1d=457743

. CtpyuenkoB, B.M. Metonpl ONTHUMHU3AIMU: OCHOBBI TEOPUM, 3a/IauH,

oOyuaroiue KommnbioTepHbie mporpammsel / B.M. Ctpyuenkos. - M.; bepnun:
Hupexr-Menma, 2015. - 266 c.: ui., cxem., Tabn. - bubmmorp. B kH. - ISBN
978-5-4475-3736-4; [DOnekTpoHHblid pecypc]. — Pexum goctyna:
http://biblioclub.ru/index.php?page=book&id=457742

. Hupnun, A.M. Meroabpl OoNTUMHU3ALMUA IS MHXEHEPOB: MoHorpadus /

AM. Hupnun. - M.; bepnaun: upekr-Menua, 2015. - 214 c.: wi., Tadi. -
bubmuorp. B kH. - ISBN 978-5-4475-5983-0; [OnexTpoHHbIN pecypc]. —
Pexxum nocrtyma: http://biblioclub.ru/index.php?page=book &id=427334

2. Mammaa0€e 00V4YEeHHE C TOIKPEIUICHHEM

a) OcHOBHas1 IuTeparypa:

l.

Jly6enuoBa, E.B. Cucremsl ymnpaBieHuss C JUHAMUYECKUM BBIOOPOM
CTPYKTYpblI, HEYETKOU JIOTUKON M HEHPOCETEBBIMU MOJEISIMU: MOHOTpadus
/ E.B. Jly6enuoBa; MuHuctepcTtBo 00Opa3oBaHus W Hayku Poccuiickoi
Oenepanun, eaepanbHOE rOCy1apCTBEHHOE aBBTOHOMHOE 00pa30BaTEIIbHOE
YUpEXKJIEHUE BBICIIErO MpodeccHoHanbHOro obOpas3oBanusi «CeBepo-
Kaskaszckuii penepanbubiii yauBepcutet». - CtaBponons: CKOY, 2014. -
248 c.: un. - bubmuorp. B kH. - ISBN 978-5-88648-902-6; [21eKTpOHHBII
pecypcl]. — Pexum JOCTyIIA:
http://biblioclub.ru/index.php?page=book&id=457413

2. 3wixoB, P.M. Cucremsr ympaBienusi 60azamu nansabix / P.W. 3bikoB. - M.:

3.

Jlaboparopus kuury, 2012. - 162 c. : Tadmn., cxem. - ISBN 978-5-504-00394-
8 To xe  [DnEKTpOHHBIN pecypc] - Pexmm  pgoctyma
http://biblioclub.ru/index.php?page=book&i1d=142314

I'enur, A.X. BBeneHne B MareMaTUYeCKyl0 TEOPUIO O00y4YaeMbIX
pacro3HalomUX CUCTeM U HEUTPOHHBIX ceTei: yueOHoe mocobue /
AX.T'enur, A.C.MarseeB; Cankr-IleTepOyprckuii  rocynapcTBEHHbIN
YHUBEPCUTET. - CIIo.: N3naTenscTBO Cankr-IleTepOyprckoro
l'ocynapctBenHoro YumuBepcutera, 2014. - 224 c. - (Ilpuknagnas
MareMartvka u uHbopmaruka). - bubmmorp.: c. 222-223. - ISBN 978-5-288-
05551-5; To xe [DnektpoHHbli pecypc]. - Pexum goctyna
http://biblioclub.ru/index.php?page=book&i1d=457945

0) JonomHuTenpHas IUTEpaTypa:

l.

Hyxuos, E.B. Komnelotepusie cetu: yuebHoe mnocodue / E.B. HyxHOB;
MunucrepcTtBo 00pa3oBaHusi U Hayku Poccuiickoit @enepanuu, HOxHbIN
denepanbHblii  yHUBEpCUTET, MH)XEHEPHO-TEXHOJOTUYECKAs aKaJeMHs. -
Taranpor: UznarensctBo FOxHOTrO dhenepanbHoro ynupepcurera, 2015. - Y.
2. TexHOJOTUM JIOKAJbHBIX U TJI00ANbHBIX ceTel. - 176 c.: cxeM., Ta0u., L.
- bubmuorp. B kH. - ISBN 978-5-9275-1691-9 ; To e [DneKTpOHHBII


http://biblioclub.ru/%20index.php?%20page=book&id=457743
http://biblioclub.ru/%20index.php?%20page=book&id=457743
http://biblioclub.ru/index.php?page=book&id=457742
http://biblioclub.ru/index.php?page=book%20&id=427334
http://biblioclub.ru/index.php?page=book&id=457413
http://biblioclub.ru/index.php?page=book&id=142314
http://biblioclub.ru/index.php?page=book&id=457945

pecypc]. - Pexum J0CTyTa
http://biblioclub.ru/index.php?page=book&1d=461991

2. ABepuenkoB B.M. DBONIOIMOHHOE MOJEIMPOBAHME W €r0 NPUMEHEHUE
[DnexTponHbIii pecypc]: Monorpadus / B.1. Asepuenkos, I1.B. KazakoB. —
DNEeKTpOH. TEKCTOBbIE AaHHble. — bpsHCK: BpsHCKUI rocynapcTBEHHBII
TeXHU4EeCKUi yHuBepcureT, 2012. — 200 c. — 5-89838-441-X. — Pexum
noctyma: http:// www.iprbookshop.ru/7012.html

3. I'magkos, JI. A.T'enernueckue anroputmsl [DnekTpoHHbI pecypc]| / Iloa
pen. B. M. Kypeiiuuka. - 2-e u3a., ucnpasi. u jgon. - M.: ®USMATIINUT,
2010. - 368 c¢. - [ISBN 978-5-9221-0510-1 Pexum poctyna
http://znanium.com/go.php?id=544626

3. BroaucnourenbHast reOMETPHS

a) OcHOBHas1 IuTeparypa:

1. Mapk, a.b. BprumciurensHas reomeTpus. AJTOPUTMBI U NPUIIOKEHUS
[OnexTponnsiii pecype] / n.b. Mapk, Y. Ordpua, B.K. Mapk, O. Mapk ;
ITep. ¢ anrn. CnunkuH A. A.. — DnekTpoH. 1ad. — Mocksa : JIMK Ilpecc,
2017. — 438 ¢. — Pexum gocrtyna: https://e.lanbook.com/book/105833.

2. IlporacoB, HKO.M. JluneitHass ainrebpa W aHAJIUTUYECKAs TEOMETPHUS
[OnexTponHbIi pecypc]: Kypc ekuuit ajisi CTyIeHTOB 3a04HOT0 OTIEJICHUS
/ KO. M. IlpotacoB. - M.: ®aunta: Hayka, 2010. - 168 c. - ISBN 978-5-
9765-0956-6 (®aunTa), ISBN 978-5-02-037273-3 (Hayka).

3. 3opuna, W.I'." Bektopnas anreOpa. AHaTuUTHYEeCKas T€OMETpUs
[DnexkTpoHHBI pecypce] : Meroauueckue ykazanus / W.I. 3opuna, A.D.
[leneBuna. — OnextpoH. nan. — Mocksa : MI'TY um. H.O. baymana, 2017.
— 80 ¢. — Pexxum noctymna: https://e.lanbook.com/book/103577. — 3ar. ¢
AKpaHa.

0) JomonmHuTenbpHas IuTepaTypa
1. Huxkynun, E.A. KomnerlotepHas rpaduxa. Onruueckas BHU3yaTu3aIus
[DnexkTponHBI pecypc]: yueoHoe nocooue / E.A. HukynuH. — DneKTpoH.
nan. — Cankrt-IletepOypr: Jlans, 2018. — 200 c. — Pexum mocrymna:
https://e.lanbook.com/book/108463.
2. Xaitmapos, ['.I'. Ilpumepbl BBINOJHEHUS CaMOCTOSATEIBHBIX paboOT 10
KOMITBIOTEPHONH TreomMeTpur M Trpaduke. MeToauueckue ykKazaHus K

CaMOCTOSITENILHBIM paboTamM [DIEKTPOHHBIM pecypc] : METOIUYECKHe
ykazanus / I'.I'. XaligapoB. — DnektpoH. nan. — Caunkrt-IletepOypr : HUY
NTMO, 2005. — 52 C. — Pexxum JOCTyTA:

https://e.lanbook.com/book/43532.

4. areekTyalbHbIA aHAINA3 JIAHHBIX

a) OcHOBHas uTeparypa:


http://biblioclub.ru/index.php?page=book&id=461991
http://www.iprbookshop.ru/7012.html
http://znanium.com/go.php?id=544626
http://znanium.com/go.php?id=544626
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1. HectepoB, C.A. HMHTemnekTyaldbHBI aHalW3 JaHHBIX cpeacTBamMu MS
SQLServer 2008 / C.A. Hectepos. - 2-e u3n., ucnp. - M.: HanmonanpHbii
Otkpsiteiii YauBepcurer « MHTYUT», 2016. - 338 c.: un. - bubauorp. B
KH.; [DNEeKTpOHHBIN pecypc]. - Pexum
noctymna: http://biblioclub.ru/index.php?page=book&id=429083

2. NnrennexrtyanbHble  cUCTEeMbl: yuyeOHoe mocobue / A. CemeHOB,
H. ComnoBbes, E. YUepnonpynosa, A. LIpIraHKOB; MuHuCTEPCTBO
obpazoBanuss W  Hayku Poccuiickoit ~ denepanuu, DenepaabHoe
rocyJapCcTBEHHOE OIO/HKETHOE O00pa30BaTEIbHOE YUPEKICHUE BBICIIETO
npodeccroHanbHOro 0oOpazoBaHus «OpeHOyprckuil  rocyapCTBEHHBIH
yHuBepcuteT». - OpenOypr: OI'Y, 2013. - 236 c.; [DnexTpoHHBIN pecypc]. -
Pexxum nocryma:: http://biblioclub.ru/index.php?page=book&id=259148

3. Spymikuna H. I'. VHTEmneKkTyanbHblid aHATN3 BPEMEHHBIX PSAJOB: yuyeOHOE
nocobue /H.I'. Apymkuna, N.I'. Ileppunsena, T.B. AdanacbeBa. - MockBa;
Mocksa: Uzpmarensckuit Jom "®OOPYM": OOO "HaydHO-H31aTEIIbCKHI
uentp MHOPA-M", 2012. - 160 c. - ISBN 9785819904961. -Pexum
J0CTyIna:
http://znanium.com/go.php?1d=249314

4. Scauukuii, JI.LH. MHTemnekTyaabHble CHUCTEMBI [DJIEKTPOHHBIN pecypc]:
yue0. — OnektpoH. gaH. — MockBa: WznarensctBo "JlabopaTtopus

3HaHUH", 2016. — 224 C. — Pexum JOCTyMaA:
https://e.lanbook.com/book/90254

0) lomonaurensHas uTeparypa:

1. bormanoBa, C.B. MudbopmaiiioHHbIe TEXHOJOTHUHU: y4eOHOE TMocoOue s
CTYJIEHTOB BblcIINX yueOHbIX 3aBeaenuii / C.B. bornanosa, A.H. EpmakoBa;
MunucrepctBo cenbekoro xosgiictsa PO, ®I'bOY BIIO CraBpomnonbsckuit
rOCYJJapCTBEHHBIN arpapHblii yHUBEpPCUTET. - CrtaBpomnonb: CepBUCIIKOIA,
2014. - 211 Pexum I[OCTyHa C.. wi. - bubmuorp. B KH.; [DJIEKTPOHHBIH
pecypcl]. Pexum JOCTyTA:
http://biblioclub. ru/mdex php?page=book&i1d=277476

2. I'pomes, A.C. UapopManimoHHbIE TEXHOJIOTUH: TAOOPATOPHBIN MPAKTUKYM /
A.C. I'pomies. - 2-e u3n. - M.; bepnun: upexkt-Meaua, 2015. - 285 c.: un.,
Tabi. - bubmuorp. B kH. - ISBN 978-5-4475-5065-3; To xe [DneKTpOHHBIN
pecypc]. Pexum
nocrtyna: http://biblioclub.ru/index. php‘?page—book&ld 434666

3. OueHoYHbIE MATEPHUAJIbI

3.1 IlepeyeHb BONPOCOB, BBIHOCUMBIX HA TOCYAAPCTBEHHbIH 3K3aMeH

1. Marematnueckue ocHOBBI HeueTknx cucrtem (OITK-1)



http://biblioclub.ru/index.php?page=book&id=429083
http://biblioclub.ru/index.php?page=book&id=259148
http://znanium.com/go.php?id=249314
http://znanium.com/go.php?id=249314
https://e.lanbook.com/book/90254
http://biblioclub.ru/index.php?page=book&id=277476
http://biblioclub.ru/index.php?page=book&id=434666
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1. MoHOTOHHBIE (YHKIIMM MHOXXECTBAa, KaK OCHOBa KOHCTPYHPOBAHUS
HEYETKUX MEP.

2. IlpenenpHBIE MEPHI HEOMPEIEICHHOCTH: BO3MOXHOCTh U HEOOXOIMMOCTb.

3. CaoiicTBa MEP BO3MOKHOCTH U HEOOXOIUMOCTH

4. Bo3moxHOCTHas (HEOOXOAMMOCTHasl) BeIWYMHA H €€  (PYHKIHS
pacnpezenenus. CBONCTBA GYHKIIMH pacpeCIICHUS.

5. 3aMKHyTBIE CEMEHCTBA BO3MOXHOCTHBIX BEJIMYMH OTHOCHUTEIBHO
aJIUTUBHBIX OIEPALIUN.

6. @DYHKIUU HEYETKUX BEJIIMYMH.

7. UeTkue OTHOLICHUS MEXAY HEUETKUMHU BEJIMYMHAMMU.

8. HedeTkne OTHOLIEHUS MEXAY HEUYETKUMH BEJIMYNHAMU.

9. T-HOpMBI, Kak MaTeMaTU4YEeCKMH anmapar Uil  arperupoBaHUs
BO3MOKHOCTHOM MH(OpPMALIMU U UX CBOWCTBA.

10. T-cyMMBbI HEYETKUX BEIUYMH JJ1s c1a00i T-HOpPMBI.

11. I'eneTnueckue anropuTMsl JUIsl PEIIEHUS 3a1a9 ONTUMHA3ALINAH.

12. TlocTraHoBKM 3a1a4 BO3MOKHOCTHOT'O IMPOTPAMMHUPOBAHUSA W TPHUHIIUIIBI
MIPUHSATHUS PELICHUI B YCIOBHUSAX BO3MOKHOCTHON MH(MOPMALIHH.

13. 3agaua MakCMMHU3aIUU BO3MOXKHOCTH JOCTMKEHHUS HEYETKOW LEId MpPHU
HOCTPOYHBIX OIPAaHUYECHUSIX IO BOZMOKHOCTH (CTyyail OTHOILIEHUS! pPaBEHCTBA).

14. 3agaya MakcuMHU3alMU BO3MOXHOCTH JIOCTH)KEHHMSI HEYETKOM LENH Npu
OCTPOYHBIX OIPAaHUYECHUSIX IO BOZMOKHOCTH (CIy4ail OTHOILIEHUSI HEPABEHCTBA).

15. 3agauya ypoBHEBOW onTUMHU3ANMK (MaKCUMaKCHas MOJIeNb) B Ciydae
MepBI BO3MOKHOCTH M OTHOIIIEHHI paBEHCTBA U HEPABEHCTBA.

16. Mogenu 1 METOIBI HEOOXOIMMOCTHOM OIITUMHU3AIINH.

17. Bo3MOXHOCTHO-HEOOXOJUMOCTHAs ONITUMHU3ALUS B ciayyae Tw HOPMBI.

18. CpaBHHUTENBHOE H3YyYECHUE JNETEPMUHUPOBAHHBIX AHAJIOrOB 3aJ1a4ax
BO3MOKHOCTHOM M HEOOXOJIMMOCTHOM ONTUMH3AIMK B ClIydae CUJIbHOW M ciiaboi
T-HOpM.

19. MeTtonbl pemeHuss 3aaa4  BO3MOXHOCTHOTO IMPOTPAaMMHUPOBAHUS B
HEYETKUX OTHOLICHUSX.

20. Heuetkne cnydaitHple BenuuyuHbl. OCHOBHbIE mNOHATHSA. Okumaemoe
3HAYEHUE HEYETKOW CIIy4alHOM BEJINYMHBI.

21. CnBur maciitabHOE MPECTABICHNE HEUETKUX CITyYalHbIX BEJIMYHUH.

22. Ucuncnenne MOMEHTOB BTOPOTO MOPSAAKAa HEUETKUX CIIyYailHbIX BEJIMYUH
IIPU CABUT MACIITAOHOM MpEACTaBICHUH.

23. ITapameTpu30BaHHbIE PACIPEEICHUS BO3MOXHOCTEH €O Cly4ailHbIMU
napamMeTpamH.

24. Vcuncnenne MOMEHTOB BTOPOTO MOPSAKA HEUETKUX CIIYYaHBIX BEJIMYUH
B KJIacCax MapaMeTPU30BAHHBIX PACTIPECICHUI.

25. OxnpaeMoe 3HAQUYEHUWE M JIUCHEPCUs] B3BEIICHHOW CYMMbI HEUYETKHX
CIIy4ailHBIX BEJTMYMH MPU PA3TUUYHbIX MPEICTABICHUSAX.

26. [IpuMeHeHNEe HEYETKUX CIIy4alHbIX IE€PEMEHHBIX B MOPT(hEIbHOM
aHainze. Okpugaemasi JOXOJHOCTb M PHUCK MOPT(dEns B YCIOBUSAX HEUYETKHUX



CIIy4ailHbIX JaHHBIX M PAa3JMYHBIX MPEACTABICHUSIX HEUYETKHUX CIIy4ailHbIX
BEJINYMH.

27. llpyHuunbl OPUHATHAS PEIIEHWH B YCIOBUM HEYETKUX CIy4YalHbIX
JTAHHBIX.

28. [lopTdenr MHUHUMANBHOTO pHUCKA B YCJIOBUM HEUYETKUX CIyYalHBIX
JAHHBIX.

29. [locTpoeHNE SKBUBAJIECHTHBIX JAETEPMUHUPOBAHHBIX aHAJIOTOB MOPT(Es
MUHHMAJIBHOTO PUCKA IIPYU PA3JINYHBIX IPUHIUIAX IPUHATHS PELLICHUS.

30. HeueTkue OMHApHBIE OTHOIIICHHUS.

31. HeueTkoe NOAMHOXECTBO HETOMUHUAPYEMBIX PEIICHUN.

32. IIpssMble Me€TOABI BO3MOXKHOCTHOTO IporpammupoBaHus. Peammsanus
OPSIMBIX METOJIOB BO3MOXXHOCTHOI'O ITPOTPAMMHUPOBAHMS B BHJIE MHTEPAKTHBHBIX
anroputmoB. Cily4an B3aMMOCBSI3aHHBIX 1 MUHHCBSI3aHHBIX HEUETKUX LIETIEH.

33. Pemarome  mpaBwia B 3aJadaxX  BO3MOXKHOCTHOIO  JIMHEWHOTO
nporpammupoBanusi. OieHKa MaTpUIbl pEHIatoNIero mpaBuia.

34. JInHrBUCTHYECKAsT AaNNPOKCUMALMA JIMHEMHBIX PEMIAIOMINAX IPaBUIl.
[Iponenypa HEUETKOTO BBIBOJA.

35. 3amaya BeKTOpHOW onTuMu3auuu. OyHKIMU CKaIAPU3ALUU BEKTOPHOTO
KpUTEPUS U UX CBOMCTBA.

36. Henpsimble METO/IbI MHOTOKpUTEPHAIBHON BO3MOYXXHOCTHOM
ONTHMM3ALUU.

37. HeueTkas ckamnsipu3alusi BEKTOPHOro Kputepus ontuMmuzanuu. CBoWCTBa
HEYETKO CKaJSIPU30BaHHON (QPYHKIINH.

38.3amaua BEKTOPHOM ONTHUMHU3AlMA C HEUYETKUMH Kod(duimentamu
B&XXHOCTH KpuUTepueB. YETKO HEIOMUHHPYEMBIE H MapeTO-ONTHUMAaJIbHbIE
penieHus.

39. 3amaya BEKTOPHOM ONTHMMM3aLMU C HEYETKOM MH(OpManueid o mapHbIX
CpaBHEHUSX KOI(P(HULHEHTOB Ba)KHOCTH KPUTEPHUEB.

40. MnTennekTyanbHblil aHalW3 JaHHBIX M €ro NPUMEHEHHE B 3aJa4ax
ONTHUMH3ALUU NOPTPENs Ipu ruOpuaHON (KOMOMHUPOBAHHOW) HEONPEIETEHHOCTH
- "BO3MOXKHOCTb-BEPOSTHOCTD .

2. Mammmnsoe ooyuenue ¢ nojakperwieaueM (I1K-1)

1. Buasl MammHHOTO OOYyYEeHUS

2. OOpatHas cBsI3b B 3a/1a4ax 00y4eHUS C MOJAKPETUICHHEM
3. 3apmaya 00y4yeHHs C MOAKPEIIICHUEM

4. JInHAaMHUYECKOE IIPOrpaMMHUPOBAHHE

5. Meron Monre-Kapiio

6. MeToJ BpeMEHHBIX Pa3HOCTEU

7. e-)aaHble ANTOPUTMBI

8. Crnenpl MPeeMCTBEHHOCTH

9. O6o001IeHne U anIMpPOKCUMAIIHS

10.ITnanupoBanre B O0y4eHUH C TOAKPEITICHUEM



3. BrraucantenbHasg reomerpus (I1IK-1)

1. BpruucaurenpHas reoMeTpus
a. OCHOBHbIE TOHATHUS U 33Ja4H.
b. O1eHKa BRIYUCIUTEIBHON CI0KHOCTH 33/1a4H.
2. 3ajadu reoOMeTpUYECKOro MOUCKA.
a. Jlokanuzanus TOYKHU B MPOCTOM U B BBIIYKJIOM MHOTOYTOJBHUKE MPH
YHUKQJIBHOM M MaCCOBOM 3aIpoce.
b. OneHka npon3BOIUTENBHOCTU
3. Brimykiibie 00051049KH
a. OCHOBHBIE aJITOPUTMBI.
b. IlocTaHoBKa 3a/1a4u U HIKHUE OIEHKH CIIOKHOCTH.
c. Meroxa o6xona I'paxema.
d. O6xon metogom Jl>kapBuca.
4. IlepeceueHus reoOMETPUYECKHX OOBEKTOB.
a. llepeceyeHns KOHEYHOTO MHOXKECTBA OTPE3KOB.
b. AnropurmMuueckas napaaurma mioCcKoro 3aMeTaHusl.
c. CTpyKTyphl JaHHBIX B aJITOPUTME 3aMETaHUs
5. bnuzocTh reoMeTpuuecKuX 0OBEKTOB.
a. Pa36uenus Boponoro u tpuanrymsiuu Jlenone.
b. ANroput™mbl OCTpOEHUS TpUAHTYIsIUU Jlenone:
1. HauBHEIE,
11. ’KagHbIE,
11l. UHKPEMEHTHBIE,
1v. Quumn-diomn,
V. PEKypCHUBHBIE.

4. NuremnexkTyanbHbliil aHanus gagaeix (OITK-1)

1. Cucremsbl OAAEPKKY IPUHATHS PEILIEHUH.
1.1. OcHOBHBIE TTIOHSATHS.
1.2. 3agaun cucteM NOAACPKKU MPUHATHS PEIICHUIA.
1.3. ba3za naHHBIX KaK OCHOBA CUCTEM MOJIECPKKH MPUHSITHUS PEIICHU.
1.4. ApxuTekTypa CUCTEM NOAJIECPKKHU NPUHITUS PEUICHUN.
2. XpaHunuiie TaHHbIX.
2.1. KoHuenuus XpaHuauiia JaHHBIX.
2.2. Opranuzanys XpaHuJInIla JaHHbIX.
2.3. Konnenuust XpaHuuila JaHHBIX U aHAJIH3.
3. OLAP-cucremsl.
3.1. MHOrOMEpHasi MOJI€JIb TaHHBIX.
3.2. Onpenenenue OLAP-cucteM, OCHOBHBIE TTOHATHSL.
3.3. KoHuenTtyaibHO€ MHOTOMEPHOE MTPEJCTABIICHHUE.
3.4. Apxutexktypa OLAP-cucrem.
4. IHTEIUIeKTyallbHbIM aHAJIU3 JAHHbIX.
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4.1. OCHOBHBIE NOHSATHUS UHTEIJIEKTYAJIbHOTO aHAIN3a JAHHBIX
4.2. 3aga4n MHTEJUIEKTYaIbHOTO aHAJIN3a JaHHBIX.
4.3. O06macTh MPAKTUYECKOTO NPHUMEHEHUS HWHTEIUICKTYaJbHOTO aHajn3a
JAHHBIX.
4.4, Monenu 1 METObl UHTEIICKTYaJIbHOTO aHaIN3a JIAHHbIX.
5. 3amava knaccuUKauu U perpeccum.
5.1. IloctaHoBKa 3afaun KJIacCU(PUKALIUU U PETPECCUMU.
5.2. MeTtozsl (aaropuT™bl) pelieHus 3a1aun Kiaccu(puKaly U perpeccuu.
5.3. IlpencraBneHue pe3yabTaToOB B 3a/1aue KIacCU(UKAIUU U PETPECCHH.
6. 3a1aua MOKMCKa aCCOILMAaTUBHBIX MTPaBUII.
6.1. IlocTaHOBKA 3a/1a4d MOMCKA ACCOLUMATUBHBIX MMPABUIL.
6.2. MeTobl (aIropuT™Mbl) PEIICHUs 3a/1a41 TOMCKA aCCOIIMATUBHBIX MTPaBHUII.
6.3. [Ipencrapienue pe3yabTaToOB B 3a/1a4€ MOUCKA ACCOLMATUBHBIX MPABWUIL.
7. 3amada KiacTepu3aluu.
7.1. IlocTaHOBKA 337]a4X KJIaCTEpU3ALINH.
7.2. MeTtozpl (aITOpUTMBI) PEIISHHUS 3a]ja4M KJIacTepr3alluu.
7.3. IlpeacraBiieHue pe3yJbTaTOB B 33/1a4€ KJIACTEPU3ALUU.
8. BuszyanpHbIN aHAIU3 TAHHBIX.
8.1. BeInonHeHNE BU3yaJIbHOTO aHAU3a TaHHBIX.
8.2. XapakTepuCTHKa CPEACTB BU3yaIu3alluu JaHHBIX.
8.3. MeTonbl BU3yan3alyi.
9. AHanu3 TEKCTOBOM MH(OPMAIIUH.
9.1. 3agaua ananu3a TEKCTOB.
9.2. 3BneyeHne KIHOYEBbIX OHATUN U3 TEKCTA.
9.3. Knaccugukariysi TEKCTOBBIX JOKYMEHTOB.
9.4. MeToas! KITacTepU3aIMU TEKCTOBBIX JIOKYMEHTOB.
9.5. CpencrBa aHasin3a TEKCTOBOW MH(POPMALIUH.

3.2 O0pa3ubl 3aJaHNH, BBIHOCUMBIX HA FOCYAapPCTBEHHbIN IK3aMeH

I. [OIIK-1]  TlocTtpouTh  SKBHUBAJCHTHBIM  YETKMH  aHAJOr  3aJlaud
BO3MO>KHOCTHO-HEOOXOAMMOCTHOW  ONTUMHU3AIMK W PEIIUTh  €T0
rpaguIecKuM METOIOM:

7{5x, +2x, = b,(y )} » max,
mi{—a,x, =b}=0.5,
z){amx1 +6x,<b, } >0.5,
X;,x, 20,
rae Hh— HeBO3pacTaromas (QpyHKIus,
a,, €Tr(4,1), b, €Tr(5,2)
ay, b eTr(6]) ’
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2. [OIIK-1] NmeeM nBe MUHUCBSI3AHHBIE HEUETKUE BEIUYHHBI (L=R) ryma.

Ly=e",t>0  RO=max{01-1;,>0  pacrpenenenns pasHbl

COOTBETCTBEHHO: 1~ (4’5’2’2)“”*), X, = (5’6’1’1)“’“. Onpenenure

pacrpeneneHue HEYEeTKOW BeNU4MHBI —(3X, +5X,)+4 U ee & —ypOBHEBOE

Ilycth

MHOXeCTBO py & =04

3. [IIK-1]  PaccMoTpum  kjeTouHbli  mup  4x4, P P
M300paKeHHbIM Ha KapTuHke. B 3tom mupe ects 14
HeTepMHHANBHBIX ~ COCTOSHMA & ={1,2,..,14}. B [4 1[5 |6 |7
KaXJOM  COCTOSHMM  €CTh  4YeThIpe  JEHCTBHS g |g |ig |14
A = {up,down,right, left}, KOTOpBIC
JIETEPMUHUPOBAHHBIM 00pa3oM IepeBOAAT areHra B 12 [13 |14
COCEITHIOIO KIIETKY B COOTBETCTBYIOIIEM HampaBieHUH. J{eiicTBUS, KOTOpBIC
JOJDKHBI ObUTH OBbI BBIBECTH areHTa 3a Mpeeibl PEIICTKH, OCTABJISIIOT €ro B
TOM € COCTOSIHUH. DTO DMHU30/AMYecKas 3amada ¢ ¥ = 1. Harpaga Bo Bcex
COCTOSTHHSAX (KpOME TEPMHUHAJIBHOTO) JUIs BCeX JCHCTBHA paBHa -l.
[Ipearmonoxum, areHT NEHCTBYeT B COOTBETCTBHH CO CTpaTeruei m(s,a),
KOTOpasi JJsl JII0OOOr0 COCTOSIHHS S MPEACTaBIseT COO0OW pPaBHOMEPHOE
pacnpenesieHre Mo BCEM JIEUCTBUSIM a.

C MOMOIIBIO MTEPAIIMOHHOTO ATOPUTMA OIEHKHA CTPATETMH BBIYMCIINTE H
3aMUIIUTEe, YeMY PaBHO 3HAYCHUE g, (7, down).

4. [IIK-1] Bol Habmomaete ceputo »mu3o10B Buaa (Coctostnue, Harpana, ...)
OT MapKOBCKOTO ITPOLIECCA TPUHATHS PELICHUHN C COCTOSIHUAMU A U B:

0, B, ©
1

- -

-

-

-
P O®OO®R R

-

W WwWwwwwwmw >
-

-

%)

Kakwue orenku mieHHoctelt coctossuuii A u B nmact maketnsiit meton TD(0)?
Ucnonw3yiite vy = 1. Hanmomunaem, uto maketHolid Meton TD(0) crtpour
OIIEHKY (DYHKIIUU LIEHHOCTH, BRIYUCIISIEMOU IO popmyie:

v(s) = IE[Rr+1 +yv(Se41) | 5. = s].

Ha OCHOBE MH(OPMAIINH, UMEIOIIEHCS B TTaKeTe 3M1U3010B. Bam HE0Ox0anMo
cHavasia HaiiTu oueHky V(B), a 3arem c ee nomomipio V(A). OTBET yKaxkurte
B BUJIE JIBYX YHCEl, pa3JeIeHHbIX MPoOenoM: APOoOHbIE — C TOYHOCTHIO /10
JECSTHIX, LIeJIble Ynciia — 0e3 TOMOIHUTENbHBIX 3HAKOB, HAIPUMED:

3.2 1
5. [TIK-1] ITycTh naHO MHOXECTBO TOouek Ha miockoctu: [ (4,2), (1,3), (0,6),
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(8,3), (23,7), (2,-6), (23,45) ]. IloctpoiiTe BBIIYKIYyI0 OOOJOUKY
anroput™MoM [[xapBuca. OnuimuTe BCe MIark airopurMa.

6. [IIK-1] IlycTh naHo MHOXECTBO Touek Ha Imiockoctu: [ (4,2), (1,3), (0,6),
(8,3), (23,7), (2,-6), (23,45) ]. IloctpoiiTe BBIIYKIYyI0 OOOJOUKY
anroputMoM ['paxema. Hamummre cOCTOSHME CTEKa Ha KaKJIOM LIare
paboThI aJIropuUTMa.

7. [OIIK-1] OcHOBHBIE CTaaWM HMHTEIJIEKTYyaJbHOIO aHajdu3a AaHHbIX. Llenb
Ka)XIIOU CTauu.

8. [OIIK-1] Onpenenute nonarue "moaenb JaHHBIX". IIpUMepbl M3BECTHBIX
Bam mognenen. Ux npenmymiecTBa U HEIOCTATKU.

3.3 Kpurepun u mkaJia oueHnBaHus cGOPMHUPOBAHHOCTH KOMIIETEHIIUIA

buner conepxkut 8 3a1aHuil, KaXKJ10€ U3 KOTOPBIX OLIEHUBAETCSI B COOTBETCTBUHU CO
CHEAYIOIIUMU KPUTEPHUSIMU:

e ( OamIoB — 3a/1aya He pelanach WK PelIeHa MOJTHOCThIO HEBEPHO;

e | Oamnm — 3amaya pelieHa BO3MOXKHO C IpyObIMH OIIMOKAMH, HO XOJ
pelieHusi BepHbIN; BbIONHEHO He MeHee 40% oT oObema 3ajaHus;
CTYJIEHT TPOJAEMOHCTpUpPOBaN 0a30BO€ NMOHHMAHHE METOAOB PEIICHUS
3a/1ayu;

e 2 Qajua — 3ajaya pernieHa ¢ He3HAYUTEIbHBIMHU OIMOKAMU; BBIMOJIHEHO
He wMeHee 70% oT oObema 3aJaHus; JOMYCKAIOTCS OIEYaTKU B
BBIYUCJIEHUAX, KOTOPBbIE IPUBOAAT K JAPYrOMYy UHCIOBOMY OTBETY, HO HE
BJIUSIIOT Ha KOPPEKTHOCTH OOIIEH JIOTUKHU PEIICHUS 3a/1a4u;

e 3 Qajua — 3ajaya penieHa MOJHOCThIO U KOPPEKTHO; JOMYCKaeTcsl OJHa
HE3HAYUTEIbHAs OrevaTka / HETOYHOCTh / OIIMOKa OKPYTJIEHUS, KOTopas
HE BJIUSIET HA UTOTOBBIN OTBET.

IIIkana oueHUBaHUs YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHLUI
Komnerenuus OIMK-1
bamner  3a  Bompockl, KoTOpbiMH  mpoBepsiercss  kommereHuust  OIIK-1,
CYMMHPYIOTCS, W MTOTOBBI ypOBEHb ONpPENENSETCI B COOTBETCTBHHM CO
CIEAYIOLIEN IIKAJION:

e MeHbIIe 5 60amioB: He chOPMHUPOBaAHA,

e 5-8 0amioB: MOPOrOBBII YPOBEHD,

e 9-10 GamIoB: NPOABUHYTHIH YPOBEHB,

e 11-12 GannoB: BEICOKUN YPOBEHb.

Komnerennus [1K-1
banner 3a Bonpocsl, koTopeiMu TipoBepsieTcst kommneTtenuus [1K-1, cymmupyrores,
Y UTOTOBBIN YPOBEHb ONPEIEISETCS B COOTBETCTBUHU CO CIICAYIOMICH HIKAJION:

e MeHblIe 5 6aoB: HEe c(hOpMUPOBaHA,
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e 5-8 GasIoB: MOPOTOBHIN YPOBEHb,
e 9-10 6ay10B: MPOJABUHYTHIN YPOBEHbD,
e 11-12 GannoB: BBICOKHH YPOBEHb.

IlIxana oneHUBAHUSA Pe3yJbTATOB roCyIapCTBEHHOI0 IK3aMeHa
banner 3a 0TBETHI KO BCEM 3aJaHUSIM OWJIETa CyMMHUPYIOTCS, U UTOTOBasl OIICHKA
BBICTABJISIETCS B 3aBUCUMOCTH OT CYMMbI HAOpaHHBIX OaJJIOB:

e 0T 21 10 24 6amIoB — «OTIIHIHOY,

e 0T 17 10 20 6aJIJTOB — «XOPOIIIOY,

e oT 11 10 16 GanyIoB — «yJAOBIETBOPUTEIBHO,

e MeHee 10 6aIoB — «HEYIOBIICTBOPUTEIIBHOY.

B cinyuyae HechopMupoBaHHOCTH XOTsSI Obl OJJHON KOMIETEHIIMU MUTOTOBas OLICHKA
MOXET OBITh TOJIBKO «HEYIOBJIETBOPUTEIBLHOY.
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[Ipunoxenue 1
OneHoOYHBbIA JUCT
ypOBHS C(DOPMUPOBAHHOCTHU KOMIIETCHIINH, IPOJIEMOHCTPUPOBAHHBIX
CTYyACHTOM

Ha rOCyJ1apCTBEHHOM JK3aMEHE
o HanpasyieHuio moarotoBku 02.04.02 «DyHnnameHTanpHas nHOOPMATHKA U
nHGDOPMAITMOHHBIC TEXHOJIOTHUNY, MAaTUCTEPCKas porpaMma
«HbOpMANMOHHEIE TEXHOJIOTUHU B YIIPABICHUN U IPUHATUU PEIICHUN

YpoBeHb

c(hopMHUPOBAHHOCTU
[lepeuyens mpoBepsieMbIX KOMITETEHLIU N

KOMIIETEHIIUM He

chopmupo
BaHa

Kon
[Toporo- [IpoaBuny-

o N Bricokuii
BBIU TBIN

CrniocobeH HaxoIuTh, POPMYyIHPOBATH H
pemiath aKTyaJIbHbIC poOIIeMBI
OIIK-1 | mpuknagHoi MaTE€MaTUKH,
dyHIaMeHTanbHOH  WHPOPMATHUKH |
MH(OPMALMOHHBIX TEXHOJIOTHIA

Criocobern  BmajeTp  OOIIEHAYYHBIMHU
3HaHMSMH B 00JACTH MaTeMaTHYECKHX,
€CTECTBCHHBIX HAYK, (QyHJaMEHTaIbHOW
WHPOPMATUKH ¥ HH(OPMAIMOHHBIX
TEXHOJIOTHH, © METOJIOB UCKYCCTBEHHOT'O
WHTEJUIEKTa

IK-1

HUTorosas oneHka:

[Ipencenarens I'OK:
®.1.0., (yueHas cTeneHb, y4eHOE 3BaHUE)

(moamuce)

Yiensl ['OK:
®.1.0., (ydyeHas cTeneHb, y4eHOE 3BaHUE)

(moamnuce)
JlaTa



