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1. IosicHUTEIbHAS 3AIIHCKA

AtrecranmoHHoe  ucnbeitanue  «lloaroroBka Kk cmadye W cxada
rOCYJapCTBEHHOIO  3K3aMEHa» (Jajee «roCyJapCTBEHHBIA 3K3aMEH» WA
«3K3aMeH») Mo HampaeieHWt0 noarotoBku 02.04.02 «®DyHnameHTallbHAS
uH(popMaTKa W MHPOPMALMOHHBIE TEXHOJOTUW», MarucTepckas mporpamma
«UHpOopMallMOHHBIE TEXHOJIOTMM B YIOPABICHAM W MNPUHATHA  PEIICHU
HAIPaBJIEH HA YCTAHOBJICHUE COOTBETCTBUS YPOBHS MOJIOTOBKHM BBIYCKHUKOB
TpeGoBanusiMm OI'OC BO um BKIIIOYACT 33aHUsl IO CASAYIOLIUM JAUCLUIIIMHAM (B
CKOOKax yKa3aHa KOMIETECHLHMs, NpPOBEpseMas BOMPOCAMU COOTBETCTBYIOLIEH
JUCIUTITVHBI ).

1. Maremarnueckue ocHOBBI HeueTkux cuctem (OIIK-1);

2. Metonpl mammHHOTO 00y4eHus (I1K-1);

3. Beruncnurenshas reomerpus (ITK-1);

4. WnrennextyaibHblii ananu3 gaHHbix (OIK-1).

DK3aMEH MPOBOJUTCS B MUCbMEHHOH (hopme. Kaxaplii Ouner coaepkut no
JBA BOIPOCA MO KOKAOW M3 JUCLMIUIMH, BBIHECEHHBIX HA DK3aMEH, OXBAThIBAf,
TakuM 00Pa3oM, BCE KOMIETCHLIMHN, UIsl TPOBEPKU KOTOPBIX MPOBOIUTCS SK3aMEH.
OK3aMEHYyeMOMY MpeaocTaBisiercs 4 vaca Ui MOATOTOBKH, MOCIE 4ero padora
MPOBEPSETCS IK3AMEHALIMOHHON KOMHUCCUEN. 110 pe3ynprataMm MpoBEPKH KOMUCCHUS
BBICTABJISICT OLICHKY B OLICHOYHBIH JiucT (IIpunoxenue 1).

[Ipn  HEOOXOOMMOCTHM  JOMYCKACTCA MPOBEACHHE TOCYIAPCTBEHHOIO
sk3ameHa ¢ npumeHeHnem 20 m JIOT B cootBerctBumM ¢ «llonokeHHMEM O
NPOBEACHUM  TOCYNAPCTBEHHOM  MTOTOBOM  arTrecTalM 1O  OCHOBHBIM
oOpa3oBaTeNnpHbIM TporpaMmam OakajgaBpHara, MarucTparypsel, CICHHAATUTETA B
TBI'Y».

DK3aMEHYEMBIN JTOJDKEH NMPOAECMOHCTPUPOBATE KAK MUHUMYM IOPOTOBBIN
YPOBEHB C(OOPMUPOBAHHOCTH MPOBEPIEMBIX KOMIETEHIIHIA.

Ilepeyenr  koMmeTeHUMil, ypoBeHb  C(POPMHPOBAHHOCTH  KOTOPBIX
OLICHUBAETCH HA DK3aMeHe

Kon
HaumeHnoBaHHe KOMIIETeHIIHH
KOMIeTEeHIHH
CnocobeH HaxoAuTb, (POPMYJIHPOBATH M PpelIATb AKTYaJbHbIE
npod.aemMbl NPHKJIATHOH MAaTEeMATHKH, (pynapamentanbHoOH
HH(pOPMATHKH H HH(POPMALMOHHBIX TEXHOJIOTHH
0 | OIIK-1.1 Ob6namaer (¢yHOAMEHTAJIbHBIMH  3HAHUSMHU B  00JIacTH

MAaTEMATUYICCKHUX U €CTECTBCHHLIX HAYK, TCOPHUU KOMMYHI/IKaLII/Iﬁ
OIIK-1.2 OcymecTBisier TmepBUYHBIA cOOp M aHaIM3 MarepHuana,
UHTEPIPETHPYET Pa3IMYHbIe MATEMAaTHUECKHE OOBEKTHI

OIIK-1.3 Pewaer akTyajipHble 3a7aud MPUKIAAHOH MaTeMaTHKH,




(hyHLaMeHTaNbHON MHPOPMATUKN N MHOPMALNUOHHbBIX TEXHONOT WA
CnocobeH BfafeThb obuLeHayUYHbIMM 3HaHUAMMN B obnactu
MaTeMaTn4vecKmMx, eCTeCTBEHHDbIX HayK, (*)yH,U,aMEHTaﬂbHOVI
MHDOPMATUKN N WNHGPOPMALMOHHbLIX TEXHONOrMA KU METOAOB
MCKYCCTBEHHOIo MHTeNNEKTa

MnK-1 MK-1.1 MpumeHaeT NoMyYeHHble 3HaHMA B 061acTM (PyHAAMEHTaNbHbIX
Hay4HbIX OCHOB Teopuu WHGOpMaLMM K pellaeT cTaHfapTHble 3afayn B
COOCTBEHHOM Hay4YHO-MUCCe0BaTe/IbCKON feATEeNIbHOCTH
MK-1.2 WmeeT nNpakTUYeCKUin  ONbIT  Hay4YHO-UCCNeLO0BaTe/bCKOM
[eATeNIbHOCTN B 061aCTU MHPOPMALMOHHbLIX TEXHONOT WA

2. MepeyeHb PeKOMeHLYeMOM NnTepaTypbl A5 NOAFOTOBKM K 3K3aMeHy
1 MartemaTnyeckne 0CHOBbI HEYETKINX CUCTEM

a) OcHoBHas nuTepatypa:

1 MNaHTenees, A.B. MeTtogbl ontumMM3auumM B MpuMepax W 3afadvax
[2nekTpoHHbIN pecypc]: yyebHoe nocobue / A.B. MaHTenees, T.A. JleToBa.
— OneKTpoH. faH. — CaHkT-IeTepbypr: JlaHb, 2015. — 512 ¢. — Pexxum
poctyna: http://e.lanbook.com/books/element.php? pl1 1d=67460

2. KonyeHoBa, H.B. BbluncnutenoHaa matemaTuka B MpumMepax M 3agadax
[GnekTpoHHbIN pecypc]: yvebHoe nocobue / H.B. KonuyeHosa, VI.A. MapoH.
— OneKTpoH. faH. — CaHkT-IeTepbypr: JlaHb, 2017. — 368 ¢. — Pexxum
poctyna: https://e.lanbook.com/book/96854

3. MaHTnHa, W. B. BbluncnutenbHas maTematuka [Dn1eKTPOHHbIA pecypc]:
yuebHuK / V. B. MaHTnHa, A. B. CuMHUyKOB. - 2-e 13f,., nepepab. v gon. -
M.: M®IY CuHeprug, 2012. - 176 c. - (YHuBepcutetckasa cepus). - ISBN
978-5-4257-0064-3. -Pexxum AoCTyna:
http://znanium.com/go.php?id=451160

4, Mypomues, O.FO. MeTtoabl oONTUMM3aLMM U TIPUHATUE MPOEKTHBIX
peLLeHnin: yyebHoe nocobuve A1 MarncTpaHToB Mo HanpasneHno 11.04.03 /
O.HO. Mypomues, B.H. LLamkuH; MuHUCTEPCTBO 00pa30BaHuA U HayKu
Poccuiickoin  ®epepaumn, PefepanbHOe roCy[apCTBEHHOE OHOKETHOE
06pasoBaTeNibHOE YyUpeXkaeHre BbICLIEro NpofeccMoHasIbHOro 06pa3oBaHms
«TamBOBCKWUIA TOCYAAapPCTBEHHbIN TEXHUYECKUA YHMBEPCUTET». - TamOoB:
N3patenbctBo PIrEOY BIMO «TITY», 2015. - 80 c.. wn., Tabn., cxem. -
Bubnuorp. B KH.. - ISBN 978-5-8265-1451-1 ; [3neKTpoHHbIA pecypc]. -
Pexxum poctyna: http://biblioclub.ru/index.php?page=book&id=444652

6) JononHuTtensHas nMTeparypa:
1 CtpyyeHkos, B.M. MeTtogbl ontumusauum B MpUKNagHbIX 3agadax /
B./. CTpyyeHkoB. - M.; bepnuH: OupekT-Megna, 2015. - 434 c.: un., CXeM.,
Tabn. - bubnmorp. B KH. - ISBN 978-5-4475-3800-2 ; [SNeKTPOHHbIiA


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

2. CTpydyeHkoB, B.W. MeTtoabl onTMMM3auuMn: OCHOBbLI Teopuu, 3adayu,
obyyatoLme KOMMboTepHble nporpaMmmel / B.. CTpyyeHKoB. - M.; bepnuH:
Onpekt-Meauna, 2015. - 266 c.. wn., cxem., Tabn. - buénuorp. B kH. - ISBN
978-5-4475-3736-4;  [OneKTpOHHbIA  pecypc]. - Pexum  fgocTyna:
http://biblioclub.ru/index.php?page=book&id=457742

3. UnpnnH, A.M. MeToabl onTMMmU3aLMn L1 WUHXeHepoB: MoHorpadus /
AM. UppnvH. - M.; bepnvH: Ounpekt-Megua, 2015. - 214 c.. wn., Tabn. -
Bubnuorp. B KH. - ISBN 978-5-4475-5983-0; [OneKTpPOHHbIA pecypc]. -
Pexxum poctyna: http://biblioclub.ru/index.php?page=book &id=427334

2. MeToAbl MaLMHHOTO 06YYeHNS

a) OcHoBHas nuTepatypa:

1 Jly6eHuosa, E.B. CucTembl ynpaBfeHus ¢ AMHAMUYECKMM BblGOPOM
CTPYKTYpbl, HEYETKOW NIONMKOIN 1 HEMpPOCETEBLIMM MOZENAMU: MOHOTrpagus
/ E.B. JlybeHuoBa; MWHWUCTEPCTBO 00pa3oBaHUS M HayKu POCCUMIACKOWA
depfepaummn, defepanbHOE rocyAapCTBEHHOE aBTOHOMHOE 06pa3oBaTe/lbHOe
yupeXxxgeHve BbICLLUEro npog)eccnoHanbHOro  obpasoBaHuA  «CeBepo-
KaBKka3ckuin theaepasbHblii yHUBEpcUTeT». - CTaBpononb: CKOY, 2014. -
248 c.. un. - bubnvorp. B kH. - ISBN 978-5-88648-902-6; [INneKTPOHHbIN
pecypc]. - Pexxnm AoCTyna:
http://biblioclub.ru/index.php?page=book&id=457413

2. 3bikoB, P./. Cuctembl ynpasneHus 6asamu gaHHbIX / P.W. 3blkoB. - M.
Nabopartopusa KHuru, 2012. - 162 c. : Tabn., cxem. - ISBN 978-5-504-00394-
8 To ke [GnekTpoHHbIA  pecypc]. - Pexum  pgoctyna
http://biblioclub.ru/index.php?page=book&id=142314

3. Fenur, A.X. BsefleHMe B MaTeMaTU4ecKytdo Teopuro  0by4vaeMbiX
pacno3HaloLWmMX CUCTEM W HEUTPOHHbLIX CeTeil: Yy4vyebHoe nocobue /
AX. Tenur, A.C. MarBeeB; CaHKT-IeTepOyprckuii  rocyapCTBeHHbIN
YHUBEPCUTET. - Crie.: N3paTenscTBo CaHKT-lNeTepbyprckoro
CocypapcTBeHHOro YHueepcuteta, 2014. - 224 c¢. - ([MpuknagHas
mMatemaTurka u MHopmaTtunka). - bubnuorp.: c. 222-223. - ISBN 978-5-288-
05551-5; To e [OneKTpoHHbIA pecypc]. - Pexum pgoctyna
http://biblioclub.ru/index.php?page=book&id=457945

6) JonosfHuTenbHas nuTepaTypa:

1 HyxHoB, E.B. KomnbtoTepHble ceTn: y4yebHoe nocobue / E.B. Hy)XHOB;
MUHUCTEPCTBO 06pa3oBaHMA U Hayku Poccuiickoin ®efepauunn, HOXHbIN
(hefilepa/ibHbIA  YHUBEPCUTET, VIHXXEHEPHO-TEXHO/IOTMYeCKas akafeMus. -
TaraHpor: M3pgaTtensctBo KOXKHOro eaepanbHOro yHmueepeuteta, 2015, - 4.
2. TexHOonoruu nokasbHbIX U rnobasbHbIX ceTei. - 176 c.. cxem., Tabsn., wn.
- bubnmorp. B kH. - ISBN 978-5-9275-1691-9 ; To Xe [DNEKTPOHHbIN


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
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pecypc]. - Pexxunm aoctyna
http://biblioclub.ru/index.php?page=book&id=461991

2. ABepyeHkoB B.W. 3BOMIOLMOHHOE MOAE/MPOBAHWE M €ro npuUMeHeHue
[2nekTpoHHbIiA pecypc]: moHorpadus / B.. ABepueHkos, 1.B. KazakoB. —
DNEKTPOH. TEKCTOBble AaHHble. — BpsAHCK: BPAHCKWMIA roCcyfapCTBEHHbIA
TeXHU4Yeckn yHmsepcuteT, 2012, — 200 ¢. — 5-89838-441-X. — Pexum
poctyna: http://www.iprbookshop.ru/7012.html

3. nagkoB, J1. A. I'eHeTUYeCKMe anropuTMbl [ONeKTPOHHbIN pecypc] / Mo
ped. B. M. Kypeiiunka. - 2-e usg., ucnpasn. u gon. - M.. ®UBMATJIANT,
2010. - 368 c - ISBN 978-5-9221-0510-1 Pexum pocTtyna
http://znanium.com/go.php?id=544626

3. BbluncnutenbHasa reomeTpumA

a) OcHoBHas nuTepatypa:

1 Mapk, A.b. BbluucnutenbHaa reomMeTpusa. ANropuTMbl U NPUIOXKEHUSA
[GnekTpoHHbIin pecypc] / A4.6. Mapk, Y. Otgpug, B.K. Mapk, O. MapkK ;
Mep. ¢ aHrn. CnvHKUH A. A.. — 9neKTpoH. gaH. — Mocksa : MK [lpecc,
2017. — 438 ¢. — Pexkum pgoctyna: https://elanbook.com/book/105833.

2. MpotacoB, HO.M. JIvHeilHaa anrebpa W aHaMTU4YecKass reoMeTpus
[DnekTpoHHbIA pecypc]: Kypc nekumnin gns CTyAeHTOB 3a04HOI0 OTAENeHNS
/ HO. M. lNpotacos. - M.: ®anHTa: Hayka, 2010. - 168 c. - ISBN 978-5-
9765-0956-6 (PnunHTa), ISBN 978-5-02-037273-3 (Hayka).

3. 3opuHa, W.I' BektopHad anrebpa. AHaIMTUYecKas  reoMeTpus
[GnekTpoHHbIN pecypc] : metoamyeckme ykazaHusi / W.I. 3opuHa, A.O.
MeneBnHa. — 2neKTpoH. gaH. — Mocksa : MI'TY M. H.2. baymaHa, 2017.
— 80 ¢. — Pexxum poctyna: https://elanbook.com/book/103577. — 3arn. ¢
3KpaHa.

6) JononHuTenbHas nuTeparypa
1 HukynuH, E.A. KowmnbroTepHas rpagumka. OnTu4yeckad Bu3yanm3aums
[2nekTpoHHbIN pecypc]: yyebHoe nocobue / E.A. HUKYNUH. — DNEKTPOH.
faH. — CaHkr-Tetepbypr: flaHb, 2018. — 200 c. — Pexwum pgoctyna:
https://elanbook.com/book/108463.
2. Xauvpapos, [.I. TlpvMepbl BbIMOIHEHUA CaAMOCTOATE/IbHLIX PaboT Mo
KOMMbIOTEPHOM TreoMeTpun K rpagmuke. MeToAMYECKME YKa3aHUA K

camMoCTosTeNlbHbIM  paboTaMm  [DNEKTPOHHbIA  pecypc] : MeToAM4YecKume
ykazaHusa / .. XaingapoB. — OneKTpoH. faH. — CaHkT-lMeTepbypr : HNY
NTMO, 2005. — 52 C. — Pexxum AocTyna:

https://elanbook.com/book/43532.
4. VIHTeNneKTyanbHbIin aHan3 AaHHbIX

a) OCHOBHasi MTepaTypa:


http://biblioclub.ru/index.php?page=book&id=461991
http://www.iprbookshop.ru/7012.html
http://znanium.com/go.php?id=544626
https://elanbook.com/book/105833
https://elanbook.com/book/103577
https://elanbook.com/book/108463
https://elanbook.com/book/43532
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1 HectepoB, C.A. WHTennekTyasbHbIA aHannM3 f[aHHbIX cpeAactBamMm MS
SQLServer 2008 / C.A. Hectepos. - 2-e u3g., ucnp. - M.: HaunoHasbHbIN
OTKpbITbIi YHuBepceuteT «MHTYWUT», 2016. - 338 c.: wn. - bubnuorp. B
KH.; [2neKTpOHHbIN pecypc]. - Pexxum
poctyna: http://biblioclub.ru/index.php?page=book&id=429083

2. NIHTennekTyanbHble  CUCTeMbl:  yyebHoe nocobue /  A. CeMeHOB,
H. ConoBbes, E. UepHonpyaoBsa, A. LibIraHkos; MuHNCTEPCTBO
obpasoBaHMsa U Hayku Poccuiickon — Pepepaunn,  defepasibHoe
rocyfapcTBeHHOe OHMKETHOE 006pa30BaTe/lbHOE YUpeXAeHWEe BbICLUErO
npodeccnoHanbHOro  o6bpasoBaHuUA «OPeHOYPrcKMii  rocyapCTBEHHbIN
yHUBepcuTeT». - OpeHbypr: OI'Y, 2013. - 236 c.; [OneKTpoHHbIN pecypc]. -
Pexxum goctyna:: http://biblioclub.ru/index.php?page=book&id=259148

3. ApywkuHa H. T. VIHTennekTyanbHbIA aHa/nM3 BPEMEHHbIX PSA0B: y4ebHoe
noco6ve /H.I'. ApywkuHa, N.I'. MepdunbeBa, T.B. AaHacbeBa. - MOCKBa;
Mockea: W3gatensckuin Jom "®OPYM"™: OO0 "Hay4HO-u3gatensCcKui
ueHtp MUH®PA-M", 2012. - 160 c. - ISBN 9785819904961. -Pexum
JlocTyna:
http://znanium.com/go.php?id=249314

4. AcHuukunin, JIL.H. VIHTennekTyaibHble CUCTEMbI [DNEKTPOHHBIA pecypc]:
yuyeb. — OnekTpoH. fdaH. — Mockea: W3patensctBo "“JlabopaTopus
3HaHUA", 2016. — 224 C. — Pexxum AocTyna:
https://e.lanbook.com/book/90254

6) [lononHWTeNbHasA NnTepaTypa:

1 borpaHoBa, C.B. WH(opmaymoHHble TexHonoruu: y4vebHoe nocobue pnns
CTYZEHTOB BbICLLUMX Yy4ebHbIX 3aBefeHnin / C.B. borgaHosa, A.H. EpmakoBa;
MUHMCTEPCTBO CeNbCKOro xo3sinctea PP, ®IrbOY BIMO CtaBpornosbCKuii
FOCYJapCTBEHHbIN arpapHbIi yHMBepcuTeT. - CTaBponosnb: CepBMCLLKONA,
2014. - 211 Pexxum pgocTyna c.. wi. - bubnuorp. B KH.; [ONEeKTPOHHBIN
pecypc]. - Pexxnm AocTyna:
http://biblioclub.ru/index.php?page=book&id=277476

2. 'powes, A.C. NH(hopMaLUMOHHbIE TEXHOMOTMK: NabopaTOPHbIA NPaKTUKYM /
A.C. lpowes. - 2-e n3g. - M.; bepnuH: Anpekt-Megua, 2015. - 285 c.: un.,
Tabn. - bubnuorp. B KH. - ISBN 978-5-4475-5065-3; To e [DNeKTPOHHbI
pecypc]. - Pexxnm
poctyna: http://biblioclub.ru/index.php?page=book&id=434666

3. OueHoYHble MaTepuabl

3.1 lMepeyeHb BOMPOCOB, BLIHOCUMbIX Ha FOCYAAPCTBEHHbI 3K3aMeH

1 Marematunyeckme oCHoBbI HeveTkux cuctem (OlMK-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
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 (PYHKIMA MHO)KECTBA, KaK OCHOBA KOHCTPYWPOBAHHS
HEYETKUX MEP.

2. llpenenvHbE MEPBI HEOMTPEAEICHHOCTH: BO3MOXKHOCTh U HEOOXOAUMOCTD.

3. CBolicTBa MEP BO3MOKHOCTH B HEOOXOJUMOCTH

4. BO3MOXHOCTHast (HEOOXOAMMOCTHas) BEJIMYMHA M €€ (PYHKIUS
pacnipeaenenus. CBoCTBA PYHKIMH PACTIPEACTICHUSI.

5. 3aMKHyTBIE CEMEHCTBA BO3MOYKHOCTHBIX BEJIMYMH  OTHOCHUTEIILHO
AU TABHBIX OTEPALIU.

6. OYHKIHMKA HEYETKUX BEIMYHH.

7. UYeTKue OTHOLICHMS MEXKIY HEYETKUMHU BETUUMHAMM.

8. Heuerkne OTHOLIEHUS MEXIY HEUETKUMU BEJIMYMHAMM.

9. T-HOpMBI, Kak MareMaTW4YeCKWid anmapar [uisi  arperupoBaHus
BO3MO>KHOCTHOM MH(OPMAaLMU U WX CBOWCTBA.

10. T-cyMmMBI HEYETKMX BETWYHH [T ¢1ad0il T-HOPMBI.

11. ['eHETHYECKHE ANTOPATMBI JJI PELICHUS 38124 ONTUMHU3ZALUH.

12. TTocTaHOBKM 3aJa4 BO3MOXKHOCTHOT'O MPOTrPAMMHUPOBAHMS W TPUHLIMIIBI
NPUHSTHS PEMICHUH B YCIOBHIX BO3MOKHOCTHON MH(OPMALIUH.

13. 3apaua MakcuMU3aLMKU BO3MOXKHOCTH JOCTHXKEHHMS HEYETKOM LENU Npu
NOCTPOYHBIX OTPAHUYEHMSIX IO BO3MOYKHOCTH (CTy4ail OTHOIICHUSI PABEHCTBA).

14. 3apaua MakCcUMU3aLMKU BO3MOXKHOCTHA JOCTHIKEHHMS HEYETKOM LENHU NpU
NOCTPOYHBIX OTPAHUYEHUSX MO BO3MOXKHOCTH (CITy4ail OTHOIIEHUSI HEPABEHCTBA).

15. 3anaya ypoBHEBOH ONTUMU3AIMK (MAaKCUMaKCHas MOJIEIb) B Cllyyae
MEpPBI BO3MOKHOCTH M OTHOLLIECHHWI PaBEHCTBA U HEPABEHCTBA.

16. Moaenmu u MeToasI HEOOXOIMMOCTHOM ONITHUMHA3ALINH.

17. BO3MO>KHOCTHO-HEOOXOIMMOCTHAsI ONTHMH3ALMS B clTydae Tw HOPMBI.

18. CpaBHUTENBHOE W3YyYEHHE JCTEPMMHMPOBAHHBIX AaHAJIOrOB 3aJa4ax
BO3MO>KHOCTHOW M HEOOXOAMMOCTHON ONTUMM3AIMK B CIy4ae CWJIbHOW W cinadoit
T-HOpM.

19. Meroapl pewieHus 3a4a4  BO3MOXKHOCTHOTO INPOTPAMMHUPOBAHUS B
HEYETKUX OTHOLICHMSIX.

20. Heuetkue cmydaiiHple Benu4MHBL. OCHOBHBIE MOHATHA. Okumaemoe
3HAYCHUE HEUYECTKOM CIIYyYalHON BEJINYNHBI.

21. Caeur macmTabHOE MPEACTABICHUE HEUETKAX CITyYalHbIX BEJTMYMH.

22. McuncneHue MOMEHTOB BTOPOTO MOPSAKA HEUETKUX CIIYYAHHBIX BEJIMYUH
NPH CIBUT MAcIITAaOHOM MPECTABICHUU.

23. ITapaMeTpU30BaHHbIE PACTIPEIACICHUS BO3MOKHOCTEH CO CIy4ailHbIMU
rapamMmeTPaMH.

24. lcuncneHue MOMEHTOB BTOPOTO MOPSAKA HEUETKUX CIIYYAHBIX BEJIMYUH
B KJIACCAX MAPAMETPU30BAHHBIX PACTIPEACTICHUA.

25. O)xuaeMoe 3HAYEHUE W JUCTIEPCUSl B3BELICHHON CYMMBI HEYETKHMX
CJIyYailHBIX BEJTMYUH NPU PA3TUUYHBIX TTPEICTABICHUSIX.

26. [IpyMEHEHHE HEUYETKUX CIIYYaWHbIX TMEPEMEHHBIX B MOPTQPEILHOM
aHaimze. Okupaemas JOXOJHOCTh W PHUCK MOPTQENss B YCIOBUSAX HEYECTKHX



CIIy4allHBIX JAHHBIX M PA3JIMYHBIX MPEACTABICHUIAX HEYETKUX CIYYalHBIX
BEJINYMH.

27. IlpyHUOMIIBI  TIPUHATHAS PEIICHWA B YCIOBMM HEYETKUX CIyYailHbIX
JAHHBIX.

28. Iloprenr MHUHUMANBHOTO PUCKA B YCIOBHM HEUYETKUX CIyYailHBIX
JAHHBIX.

29. IlocTpoeHHE SKBHBAJIICHTHBIX ACTCPMUHUPOBAHHBIX AQHAJIOTOB MOPT(ENs
MUHHAMAJIBHOTO PUCKA MPHU PA3JIAYHBIX MPUHIMIIAX PUHATHS PELICHUS.

30. HeueTkne OMHApHBIE OTHOLICHMSI.

31. HedyeTkoe MOAMHOKECTBO HEIOMUHUPYEMBIX PEIICHUM.

32. IlpssMble METOABI BO3MO>KHOCTHOIO MporpamMmmupoBaHus. Peammzanus
NPAMBIX METOJOB BO3MOXKHOCTHOTO MPOTPAMMHUPOBAHUS B BUJIEC MHTEPAKTHBHBIX
anroputMoB. Clly4an B3aMMOCBSI3aHHbBIX 1 MAUHHUCBS3AHHBIX HEUETKUX LIETIEH.

33. Pemaromue mpaBwia B 33/a4ax  BO3MOKHOCTHOTO  JIMHEHHOTO
nporpaMmmupoBanus. OLeHKa MaTPULBL PELIAFOIIETO ITPABUIIA.

34. JINHrBUCTUYECKAsA AaNNPOKCUMALMS JIMHEHHBIX PEIIAIOMMAX IPABHIL
IIpouenypa HEYETKOTO BEIBOAA.

35. 3amava BEeKTOPHOH onTUMHU3aUMKA. DYHKIHMHM CKATSAPHU3ALUN BEKTOPHOIO
KPUTEPHUS U UX CBOMCTBA.

36. Henpsimbie METOLBI MHOTOKPUTEPHUAIIBHOMN BO3MO>KHOCTHOM
ONTHUMM3ALUH.

37. HeueTkas ckanspusanusi BEKTOPHOrO KpUTepus ontumusanuu. CBoiicTBa
HEYETKO CKAJISIPU30BAHHON (YHKIMH.

38. 3amaya BEKTOPHOM ONTHMH3ALMM C HEYETKUMHU KO3((PUIUEHTAMU
BLKHOCTH KpUTEPUEB. UYETKO HEAOMHUHHUPYEMBIE M NAPETO-ONTUMAIBHBIC
PELLICHHUS.

39. 3apaya BEKTOPHOW ONTHUMM3alMU C HEYETKON MH(pOpMaLMeEl O MapHbIX
CPABHEHUAX KO3PPUIMEHTOB BAYKHOCTH KPUTEPHUEB.

40. UHTENNEeKTyaIbHBIA aHAMU3 JAaHHBIX M €r0 NPUMEHEHWE B 3aJayax
onTUMU3ALKA MOPThens npu ruOpuIHON (KOMOMHUPOBAHHOH ) HEOMTPEAETICHHOCTH
- "BO3MOKHOCTB-BEPOSATHOCTD .

2. Metoabl MaimHHOr0 00vuenus (1TK-1)

1. Buapl MamHHOTO 00yYEeHHUS

2. OOparHas cBs3b B 337a4ax 00OYUYEHUS C MOAKPEIIICHHEM
3. 3amava o0y4yeHMs C MOAKPEITIEHUEM

4. JlaHaMU4eCKOE MPOrpaMMHUPOBAHNE

5. Meron Moute-Kapiio

6. MeToa BpeMEHHBIX Pa3HOCTEH

7. e-)KaJHbIe aJIrOPUTMBI

8. Cnenbl MPEEMCTBEHHOCTH

9. O600uICHHE M anMPOKCUMALUST

10.I1nannpoBaHue B 00YYEHUH C TOAKPEIIICHHEM



3. BeruncioureanHas reomerpust (1TK-1)

1. BeluncnuTenbHas reoMETpuUst
a. OCHOBHBIC IOHSTHS W 33JaUH.
b. OeHKa BBIYMCIUTENBHOMN CIIOKHOCTH 3a1a4H.
2. 3amauM reOMETPUUYECKOrO MOUCKA.
a. Jlokaim3auus TOYKK B MPOCTOM H B BBITYKIOM MHOTOYTOJIBHUKE MPU
YHUKIBHOM U MacCOBOM 3alpoCe.
b. OreHka NpoU3BOAUTEILHOCTH
3. Beinykiibie 0005109KH
a. OCHOBHBIE ATOPUTMBI.
b. IlocTaHOBKa 331241 U HU’KHUE OLIEHKH CIOYKHOCTH.
c. Meron o6xona ['paxema.
d. O6xon Meroaom JxapBuca.
4. TlepecedeHust TEOMETPUUECKUX OOBEKTOB.
a. IlepeceueHus KOHEUHOTO MHOXKECTBA OTPE3KOB.
b. AnropurMHuecKas napaaurma njioCcKoro 3aMeTaHusl.
c. CTpyKTyphbl JaHHBIX B JITOPUTME 3aMETaHUs
5. BAM30CTh rEOMETPUYECKHAX OOBEKTOB.
a. Paz0uenus BopoHoro u TpuaHrynsiuu JlesoHe.
b. ANTOpPUTMBI MOCTPOEHUS TPUAHTYIISALMH [leTToHE:
1. HaWBHEBIC,
11. >KaJHBIC,
111. MHKPEMECHTHBIE,
1v. (aun-dmon,
V. PEKYPCHUBHBIE.

4. UaremnekTvaabHbli anann3 gadabix (OITK-1)

1. CucTemMbl MOANEPIKKA MIPUHATHUS PELLICHHNA.
1.1. OCHOBHBIE TOHATHSI.
1.2. 3apaun cuCTEM NOANEP/KKU NPUHIATHS PEILIEHUH.
1.3. ba3a maHHBIX KaK OCHOBA CHCTEM MOIIACPYKKHA TPUHSITHS PEIICHUN.
1.4. Apxutektypa CUCTEM NOIAEPKKHU NPUHATHS PELICHUH.
2. XpaHunuuie TaHHBIX.
2.1. KoHuenuus XxpaHWInIna JaHHbIX.
2.2. Opranu3anust XpaHWJIMIIA JAHHBIX.
2.3. KoHuenuus XpaHWIvILa JAHHBIX U AaHAJIU3.
3. OLAP-cucremsl.
3.1. MHOromepHas MOJEIb JAHHBIX.
3.2. Onpeneneane OLAP-cucTEM, OCHOBHBIC TOHATHS.
3.3. KoHuenTyaJibHO€ MHOTOMEPHOE TTPEACTABIICHHUE.
3.4. Apxurekrypa OLAP-cucrem.
4. IHTenneKTyalbHbIA aHAIN3 JaHHBIX.
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4.1. OCHOBHBIE NMOHATHS UHTEIUIEKTYAIIBHOTO AHAJIM3A JAHHBIX
4.2. 3agaun MHTEIUICKTYAIIbHOTO AHAJTA3a JAHHBIX.
4.3. OOnacTh MPAKTUYECKOTO MPUMEHEHHS HMHTEIUICKTYAIBHOIO aHAJIM3a
JAHHBIX.
4.4. Monenu 1 METOIbl MHTEIUIEKTYAIBHOTO AHAJIN3A TAHHBIX.
5. 3apava knaccu(puKalnum U pErpeccum.
5.1. TlocraHoBKa 3a1a4M KIACCU(UKALIMKA U PETPECCUU.
5.2. MeToabl (aIrOpUTMBI) PEIIEHUS 3a0a9M KIaCCH(PUKALMN U PETPECCHM.
5.3. [IpencraBneHue pe3yJbTaTOB B 334a4€ KIaCCH(PUKALUN U PETPECCHH.
6. 3agaua NOMCKa ACCONMATUBHBIX TTPABHUIL.
6.1. IlocTaHOoBKA 3a1a4M MMOMCKA ACCOLMATUBHBIX ITPABHIL
6.2. MeTtonpl (arOpUTMBI) PEICHUS 3a7a4M TOUCKA ACCOLIMATUBHBIX MTPABUIL
6.3. [IpencrapiicHre PE3yJIbTATOB B 331a4€ MOUCKA ACCOLMATUBHBIX MPABUIL.
7. 3ajaya KIIacTepU3allvu.
7.1. ITocTaHOBKA 3a/1a4M KIACTEPU3ALINH.
7.2. MeTtoabl (arOPATMBI) PELICHUS 33Ja491 KITACTEPU3ALIUAH.
7.3. IlpencraBiicHHE PE3YJIbTATOB B 33/1a4€ KJIACTEPU3ALINH.
8. BuzyasibHbIH aHATN3 JaHHBIX.
8.1. BeImOnHEHUE BU3YATIBHOTO AHANINM3A JAHHBIX.
8.2. XapakTepucTrKa CpeaCTB BU3yAIM3alU1 JTAHHBIX.
8.3. MeToasl BU3yanu3aluu.
9. AHanu3 TEKCTOBOI MH(POPMALIVH.
9.1. 3amaya aHayM3a TEKCTOB.
9.2. I3BiieUeHME KITFOUEBBIX MOHATHANA U3 TEKCTA.
9.3. Knaccu(pmkanus TEKCTOBBIX JOKYMEHTOB.
9.4. MeTobl KnacTepu3anyi TEKCTOBBIX JOKYMEHTOB.
9.5. Cpenctpa aHajin3a TEKCTOBOU MH(MOPMAILIVH.

3.2 OOpa3ubl 3aJaHUI, BBIHOCHMBIX HA TOCYIaPCTBEHHbIH IK3aMeH

1. [OIIK-1] TIlocTpouTh  SKBUBAJICHTHBIA  YETKMA  QHAJIOT  33/a4u
BO3MO>KHOCTHO-HEOOXOUMOCTHOM ~ ONTHUMHM3alMKd W PEUIMTh  €ro
rpagpuyecKuM METOOM:

{5x, +2x, =b, (7/)} —> max,
m{—a,x, =b}>0.5,
vla,x, +6x, <b,}>0.5,
X,x, 20,
rae “» — neBo3pacraromas QyHKIHS,
a,, €Tr(4)1), b, €Tr(5,2)
a,, b €Tr(6])
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2. [OMNK-1] Vimeem aBe MUHUCBS3aHHbIE HEYETKWe BEeNNYMHbI R) tuna.
Mycte  L()=e ,t>0, R*=max{" -1t},t>0. PacnpeseneHns pasHbI
cootBetcTBeHHO: Xl _(4522m ),  Xr- fcgLl™ ). Onpegennte
pacnpefeneHe HevyeTKOM BEMUMHBI - (3X1+5X2)+4 N ee a -ypOBHeBOe
MHOXeCTBO npn a =04.

3. [MK-1]  PaccMOTpUM  KNETOYHbIA ~ MuUp  4x4,

N3006paXeHHbI Ha KapTuUHKe. B aToM mupe ectb 14
HeTepMUHaNbHbIX  cocTtoaHma s = {1,2,...,14}. B
KKOOM  COCTOSHUM  eCTb  YeTbipe  [encTBus: 0 1
KoTOpble
NeTEPMUHMPOBAHHLIM 00pa3oM MNepeBOAAT areHTa B 12 13 14
COCe[IHIOK KNEeTKY B COOTBETCTBYHOLLEM Harnpas/ieHun. [eicTBus, KoTopble
[O/MKHbI Ob1M Obl BbIBECTM areHTa 3a npefenbl PeLleTKy, OCTaBAT ero B
TOM Xe COCTOAHMW. 3JTO 3NM3oAnYeckas 3afava ¢y = 1 Harpaga Bo Bcex
COCTOAHMAX (KPpOMe TepMWHANIbHOr0) [ANA BCEX [elcTeud pasBHa -1
[Mpe4nonoXunm, areHT AelACTBYET B COOTBETCTBUMM CO CTpaTervein n(s,q),
KoTopas An1s ntoboro COCTOAHMSA S MpefAcTaBnseT co60W paBHOMEPHOE
pacnpejeneHne no BCcem LencTBuAM a.

C NOMOLLBIO MTEPALUMOHHOIO afiropuTMa OLEHKW CTpaTernn BbIYMCINTE Y
3anunLunTe, YeMy paBHO 3Ha4eHue q,,(7,down).

4. [MNK-1] Bbl HabnogaeTe ceputo anu3onos Buaa (CoctosHue, Harpaga, ...)
OT MapPKOBCKOI0 rpoLiecca NPUHATUS PELLEHNIA C COCTOSHMSAMU A 1 B:
A, O, B, O

B

B

B,
B,
B,
B
B

OFRr OO0OR R R

Kakune oueHKM LeHHocTein cocTosHuA A 1 B gact naketHbii meTog TD(0)?
Ncnonb3yiite y = 1. HanomuHaem, 4TO nakeTHbii metod TD(0) ctpout
OLLeHKY (PYHKUMW LLEeHHOCTU, BbIMUCISEMOK NO (Popmy/ie:

u(j) =ef[actl+ yv(xt+l) |st = 9],

Ha OCHOBE MH(hopMaLMK, UMEIOLLIEICA B MaKeTe 3nn3040B. Bam Heobxoanmo
CHavasa Hantn oueHky V(B), a 3atem c ee nomowbto V(A). OTBET yKaxXnte
B BUAE ABYX 4uces, pasfeneHHbIX npobesioM: ApobHble - C TOYHOCTLIO A0
[ecATbIX, Lenble yncna - 6e3 JOMOSHUTEbHbIX 3HAKOB, HanpyMmep:

3.2 1
5. [MK-1] MycTb gaHO MHOXeCTBO ToYek Ha nnockoctu: [ (4,2), (1,3), (0,6),
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(8,3), (23,7), (2,-6), (23,45) ] [IlocrpoiiTe BBINYKIYKO OOOJOYKY
anroputMoM [I>xaperca. ONUIIUTE BCE MATH aJITOPATMA.

6. [IIK-1] IlycTh 1aHO MHOXECTBO TOYEK Ha Tuiockoctu: [ (4,2), (1,3), (0,6),
(8,3), (23,7), (2,-6), (23,45) ] [IloctpoiiTe BBHINIYKIYHO OOOJOUKY
anroput™MoM ['poxema. Hamummre COCTOAHME CTEKa HA KaXKAOM [Iare
paboTHI AJITOpUTMA.

7. [OIIK-1] OCHOBHBIE CTaaUMX WHTECIUIEKTYAJIbHOTO aHAA3a AaHHbIX. Llenb
Ka&KI0M CTaHH.

8. [OIIK-1] Omnpenenure noHstue "Moaenb AaHHBIX'. [IpuMeEprl W3BECTHBIX
Bam mozeneit. U npenmyliiecTsa U HEIOCTaTKH.

3.3 Kpurepun n mkajna oueHuBaHust CGOPMHUPOBAHHOCTH KOMIIETEHLH I

buner conepxxut 8 3anaHmii, KaXK10€ U3 KOTOPBIX OLEHUBACTCS B COOTBETCTBUU CO
CJICIYIOIIAMHA KPUTEPUSIMH:

e ( OanoB — 3a4a4a HE PEIIAIACH WK PEIICHA TOJTHOCTBEO HEBEPHO,

e 1 Oamn — 3agava pelicHa BO3MOXKHO € TpyObIMM OIIMOKaMHM, HO XOJ
pELICHUs] BEPHBIN;, BbIMOJHEHO He MeHee 40% oT oObeMa 3ajaHus;
CTYAECHT MPOJEMOHCTPUPOBAI 0OA30BOC MOHMMAHUE METOJOB PELICHHS
3a1a4i;

e 2 Qajia — 3a/a4a peuicHa ¢ HE3HAYUTEIbHBIMUA OIIMOKAMU; BBIMOJIHEHO
He wMeHee 70% or oObemMa 3adaHMs, [OMYCKAKTCS OMNEYATKA B
BBIYMCIIEHUSX, KOTOPBIE MPUBOIAT K APYTOMY YHCIOBOMY OTBETY, HO HE
BIIUSIFOT HA KOPPEKTHOCTh OOLIEH JTIOTUKK PELICHUS 3aa4H;

e 3 Qanna — 3a7a4a peuieHa MOJHOCTBIO M KOPPEKTHO, TOMYCKACTCS OJHA
HE3HAYMTEIIbHAS OMEYaTKa / HETOYHOCTh / OIIMOKA OKPYIJIEHUS, KOTOpas
HE BJIASIET HA UTOTOBBII OTBET.

IIIkaJjia oueHuBaHKus yPOBHS CPOPMHPOBAHHOCTH KOMIIETEHIHIT
Komnerenmms OLK-1
bamnmel 32 BONpOCH, KOTOpbIMM  mpoBepsercs  kommereHuust  OIIK-1,
CYMMHPYIOTCS, W MTOTOBBI YPOBEHb ONPEACIACTCI B COOTBETCTBHM CO
CJIEYIOLIEN IIKAJION:

e MeHblIE 5 0atoB: HE CPOPMUPOBAHA,

e 5-8 OayI0B: MOPOTOBBI YPOBEHB,

e 9-10 Oa/ToB: NPOABUHYTHINA YPOBEHD,

e 11-12 GanminoB: BEICOKHI YPOBEHD.

Komnerenmms ITK-1
banel 3a BONpockl, KOTOPEIMU TpoBepsieTcs koMmnereHims [1K-1, cymmupyrores,
Y UTOTOBBIM YPOBEHB ONMPEENSAETCS B COOTBETCTBUM CO CICAYIOMIEH ITKAJIOM:

e MeHblIE 5 0aToB: HE ChOPMUPOBAHA,
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e 5-8 Ga/JIOB: MOPOTOBBI YPOBEHb,
e 9-10 Oa/ToB: NPOABUHYTHIA YPOBEHD,
e 11-12 GanmnoB: BEICOKHI YPOBEHB.

IIIkana oueHNBaHHUs Pe3yJIbTATOB rOCyAapPCTBEHHOI0 YK3aMeHa
Bannel 3a OTBETHI KO BCeM 3aAaHMsIM OWJIETA CYMMHUPYIOTCS, © UTOIOBasi OLEHKA
BBICTABJIIETCS B 3aBUCUMOCTH OT CYMMBI HAOpaHHBIX OAJLTOB:

e 0T 21 10 24 6a110B — KOTIIMYHOY,

e 0T 17 no 20 6ammoB — «XOpoUIoy,

e 0T 11 10 16 OamIOB — «YAOBIECTBOPUTEIBHOY,

e McHee 10 OaoB — «HEYTOBIETBOPUTENBHOY.

B cny4yae Hec(hopMHUPOBAHHOCTH XOTSI Obl OAHOW KOMIIETCHIIMM MTOTOBAsi OLICHKA
MOKET OBbITh TOJIBKO «HEYIOBICTBOPUTEIILHOY.
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[Tpunosxxenune 1
OueHoYHbIH JJHCT
YPOBHS C(HOPMUPOBAHHOCTH KOMIETEHIN, MPOACMOHCTPUPOBAHHBIX
CTYJICHTOM

Ha TOCYJapPCTBEHHOM JK3aMEHE
1o HanpapyicHuIO moAroToBku 02.04.02 « DyHnameHTanbHas nuHQopMaTuka u
UH(OPMAIIMOHHBIC TEXHOJOTUMY, MArMCTEPCKasi MporpaMma
«HGbOpMAIIMOHHBIE TEXHOJIOTUHU B YIIPABJICHUW U NPUHATUN PEIICHUNY

YpoBeHb
c(hOpMHUPOBAHHOCTH
IlepedeHns mpoBepsAEMBIX KOMIICTCHITHIM

KOMIIETCHIUH He

chopmMupo
BaHA

Kon

IToporo- [Iponsuny-

o N Bbicokuii
BBIH TBIA

CriocobeH HaxoauTh, GOPMYITHPOBATE U
peiarsb aKTyaJ bHEIC podIe MBI
OI1K-1 | mpuknagHOi MaTCMATHKH,
dyHIaMCHTATbHOH  HMHPOPMATHKH H
HHPOPMALMOHHBIX TEXHOJIOTHH
CrocobeH  BIageTh  OOIICHAYYHBIMH
3HAHUSIMH B OONACTH MAaTEMATHYCCKHX,
CCTCCTBCHHBIX HAyK, (YHIAMCHTAIBHOH
nHpopMaTHKH W WHPOPMALMOHHBIX
TEXHOJIOTHH, U METOJOB UCKYCCTBCHHOTO
HHTCIUICKTA

IIK-1

HUrorosas oneHka:

[Tpencenarens ['OK:
®.N.0O., (yueHas CTENEHb, YYCHOE 3BAHUE)

(monpmuck)

Unensl ['OK:
®.U.0., (yueHas CTENEHb, YYCHOE 3BAHUE)

(monmuck)
Jlara



