MUHOBEPHAYKN POCCKN

®ENEPAIBEHOE MOCYOAPCTBEHHOE BIOKETHOE OBPA3OBATENLHOE YYPEXOEHWE
BbICLLIEIO OBPA30BAHUA

«BOPOHEXCKUA MOCYAAPCTBEHHbIA YHUBEPCUTET»
(PreoY BO «BlY»)

17.01.2025

;'b"k: .,, £

NPOIrPAMMA BCTYNUTENbHOIO UCTbITAHUA
MO CNEUUANBHOW OUCLMMITUHE
MO OBEPA30BATEJIbHOU NMPOrPAMME BbICLLUEIO OEPA30OBAHUS —
MPOrPAMME MOArOTOBKU HAYYHBbIX U HAYYHO-MEOAMOMrMYECKUX
KAOPOB B ACIMMUPAHTYPE
MO rrYMMNE HAYYHbIX CNELUANBHOCTEN

1.2 KomnbloTepHble Hayku u uHdopmaTmka
(darynbTeTbl — KOMNbIOTEPHBIX HaYK;

NPUKNAAHON MaTeMaTUKKU, MHGOPMATUKM M MeXaHUKM)

BopoHex
2025



HayuyHble cneunanbHOCTU:

1.2.1 — ACKyCCTBEHHbIN MHTENNEKT U MallMHHOe oby4eHune

1.2.2 — MaTemaTnyeckoe moaenMpoBaHMe YUCIEeHHble MeToAbl U
KOMMMeKCbl nporpamMmm

1.2.3 — TeopeTuyeckasa uHcopmaTmka, KWbepHeTUKa

1. CopepxaHue nporpamMmmbi
HayyHas cneumanbHocTb 1.2.1 — UCKyCCTBEHHbIN MHTENNEKT U MalLMHHOE OOy4yeHue

1. [aHHble 1 3HaHUSA B MHTENNEKTyanbHbIX cuctemax. CBoncTBa 3HaHUN. [MpusHakm
WHTENNEKTyarbHOCTU NH(POPMALMOHHBIX cucTeM. MHPOpPMaUMOHHbIE TEXHOMNOrMn Ons
obecneyeHns CBOMCTBA NHTENNEKTYaNIbHOCTU.

2. PacnpepgeneHHbI NCKYCCTBEHHbIN UHTENNEKT U MHOrOareHTHbIE CUCTEMBI. TurbI
areHToB. [lpobnemaTtnka MHOroareHTHbIX CUCTEM.

3. MeTtoapbl nsBneveHusi, npuodbpeTeHns n opmannsaunmn 3HaHUM Ans CoO3gaHus
CUCTEM UCKYCCTBEHHOIO MHTENSEKTA.

4. Mopgenun npeactaBneHns 3HaHWN (bpenmbl, NPOAYKUWKW, ceTeBble MoAenu),
aHanus nx npenmMyLLecTB U HegocTaTkoB. basa 3HaHUN.

5. ®opmanbHble akcMomaTuyeckme Teopun  (MCYMCNEHMEe  BbiCKa3blBaHWUN,
ncumcneHne npegukatos). Jlormyecknin BbIBOL4 W BbIBOAUMOCTb dhopMynbl. Metoa
pesontounn. CTpaTernm ynpasneHus BbiBogoM. [paBgonogobHble paccyXaeHus.

6. [lpoayKuMoHHble cucTtembl. HCTpyMeHTbl Onsa pas3paboTkM MNpOaYKLMOHHBLIX
cucTem.

7. HedyeTkne npoayKUMOHHbIEe cucTtemMbl. HeyeTknin norndeckuin BbiBod. Mopenu
MampaaHun n Takarn-CyreHo. basa 3HaHUN HeYeTKUX NPOOYKUMOHHbBIX CUCTEM M CNOCODDI
ee popmupoBaHu4.

8. Ob6paboTka ectecTBeHHOro aA3blka. Mogenb «Mewka crnoB». MacwTabupoBaHue
OAHHbIX €  nomMouwbk  koadpduumeHTtos tf-idf. MeTogbl  nonydYeHns  BEKTOPHbIX
npegcrasneHun cnos: Word2Vec, GloVe. Nx npenmyliectsa U He4OCTaTKMU.

9. MeToabl Ans aHanu3a CTPYKTYpbl M 3aKOHOMEpPHOCTEN B AaHHbIX. MeTpuku
KadecTBa anropuTMOB perpeccumn n knaccudukauuu.

10. MeToabl 1 cpeacTea B3aMMOLENCTBUA CUCTEM MCKYCCTBEHHONO MHTENNEKTA C
APYrMMn cucteMamm 1 4YerioBEKOM-0MnepaTopoM.

11. Metoabl n cpeactea (hopMMpPOBaHMS MAacCCMBOB AaHHbIX, BKAo4Yass «bonbluve
AaHHbIe» ONA pelleHns 3a4ay UCKYCCTBEHHOIO MHTESNEKTa N MalMHHOIO 00y4eHuns.

12. MHOrocrnonHble HENPOHHbLIE CETU, anropuTMbl O0Oy4YEHUSA, WHCTPYMEHTHI
co3aaHus.

13. KnacTtepHbin aHanusa, krnaccndukauma anroputMmoB, NCMONb30BaHWE B CUCTEMAX
MCKYCCTBEHHOrO  WMHTEnnekta U1  MaWWHHOro  obyyeHusi. JIMHEWHble  MeTonbl
Knaccudoukaumm: yHKUMOHarbl OWNB0oK, METOAbI HACTPOWKN, OCOBEHHOCTN MPUMEHEHUS.

14. NlnHennaa perpeccusa. [lpoctag MHoromepHas perpeccusa. Perpeccusa ¢
nonuMHoMmnarnbHbIMU NpusHakamu. Metoabl perynspusauuun: Ridge, Lasso, ElasticNet.

15. [epeBbs peweHunin. Metoabl Bbibopa aTpubyTta ansa pasduneHus. Npevmyuiectea
N HeJOCTaTKn AepeBbeB pPeLUEeHUN.

16. MeToapbl nocTpoeHust aHcambnen anropuTMOB MaLUMHHOIO 0ByYeHust: 6EerruHr,
OYCTUHTI U CTEKUHT.

17. Cny4anHbin nec, ero ocobeHHocTn. OueHka 3HaYMMOCTU MPU3HAKOB C MOMOLLIbIO
MeToAa CrnyyYyanHoro neca.

18. NpagneHTHbIN BYCTUHI, ero OCOBEHHOCTM MpU MCNOSb30BaHUN OepeBbLEB B
KayecTBe 6a30BbIX anNropMTMOB.
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19. Pa3paboTka cucTteM ynpaBneHus U NMoaaepXku NPUHSTUS peLleHnin Ha OCHOBe
MCKYCCTBEHHOTO MHTEMNMEKTa U MalMHHOTO 0byYeHus.

20. OkcnepTHble cucTembl. Knaccudmkaums. ApxuTekTypa SKCMNEPTHbIX CUCTEM.
MpobnemaTtunka aKCNepTHbIX CUCTEM.

PekomeHayemasa nutepartypa

1. AHgpenuunkoB, A.B. IHTennekTyanbHble MHPOPMALMOHHbIE CUCTEMbI U METOAbI
nckyccteseHHoro uHtennekrta / A.B. AHgpenunkoB, O.H. AHgpenuymkoBa. — Mocksa :
Hay4Ho-uspatenbckun ueHtp MH®PA-M, 2021. — 530 c.

2. bawmakoB, A.N. NHTennekTyanbHble WHMOPMAUWOHHbLIE TexHonornn / A.W.
Bawmakos, U.A. bawmakos. — Mockga : 3g-so MI'TY um. H.O. baymaHna, 2005. — 302 c.

3. [ocTtoBepHbir 1 NpaBoonoAo06HbIN BbIBOA B MHTENNEKTYanbHbIX cuctemax / NMoa
pea B.H. BaruHa, [J.A. lNocnenosa. — Mocksa : PUSMATIINT, 2008. — 712 c.

4. [bkappartaHo, [1. 3kcnepTHble  CUCTEMbl:  MNPUHUMNbLI  pa3paboTkm  u
nporpammupoBaHue / [1. [bxappaTaHo, [.Pannn. — 4-e nsg. — Mocksa : Isgatenbckuin 4om
«Bunbsamcy, 2007. — 1152 c.

5. XepoH, O. lNpuknagHoe mawwmHHoe obyyeHune ¢ nomoLbio Scikit-Learn, Keras n
TensorFlow: koHUENUWW, WHCTPYMEHTbI U TEXHUKM ANS CO34aHUS MHTENNeKTyanbHbIX
cuctem. — CI16.: Ananektuka, 2020. — 1040 c.

6. Koanwbo, J1.I1. MocTpoeHne cuctem MalMHHOroO oby4yeHust Ha A3blke Python
[OnekTpoHHbIN pecypc] / J1.1. Koanko, B. PuyapTt. — Mocksa : JMK [Mpecc, 2016. — 302 c.
(https://e.lanbook.com/book/82818)

7. Octpoyx, A.B. HTennekTyanbHble NHPOPMALNOHHBLIE CUCTEMBbI U TEXHOSTOTUK /
A.B. Octpoyx, A.b. Hwukonaes. - CI6.: Jlanwb, 2021. - 308 vc.
(https://e.lanbook.com/book/177839)

8. [lerat, A. HeuyeTtkoe mopenupoBaHue u ynpasneHue / A. lNerat. — Mocksa:
BEMHOM. NNabopatopusa sHaHumn, 2009. — 798 c.

9. Pauwka, C. Python n mawmHHoe obyyeHue: [OnekTpoHHbIN pecypc] / C. Pawuka.
— Mocksa : MK [Mpecc, 2017. — 418 c. (https://e.lanbook.com/book/100905)

10. ®nax, . MawunHHoe obyyeHne. Hayka n NCKycCTBO NOCTPOEHUSA anropuTMOB,
KOTOpble M3BIEKAOT 3HAHUSA U3 OaHHbIX [ONeKTPOoHHbIN pecypc] /. dnax — Mockea : JMK
Mpecc, 2015. — 400 c. (https://e.lanbook.com/book/69955)

11. Wonne, ®. Myb6okoe obyyeHne Ha Python. — Cl16.: MNMutep, 2018. — 400 c.

Hay4yHasa cneuuanbHocTb 1.2.2 — MaTtemaTnyeckoe mogenuMpoBaHue, YUCIIEHHble
MeToAbl U KOMNJIeKCbI NporpamMmm

1. lMonsatne mogenun. Knaccudmkauus mogenen. OO6wme npuHUMNbI U MeToAbl
MaTemaTU4Yeckoro MoaenMpoBaHms OOBLEKTOB, CUCTeM, mnpoueccoB. KadectBo wu
afeKkBaTHOCTb MOAenen.

2. HenpepblBHblE MaTemaTnyeckue mogenu. Mogenun v metoabl UccrnegoBaHus
bn3nKo-mexaHnyeckux cuctem. Moagenm HeNMHENHOW ANHAMUKW.

3. [OuckpeTHble wmogenu. 3ajauv  OWMCKPETHOM  onTummu3auumn (3agada o
Ha3Ha4YeHunsaX, 3agava KOMMUBOSKEPA) U METOAbI UX peLleHUs.

4. TloHaTne BepoATHOCTHOM Mogenn. MogenvpoBaHue criydaHbIX BeENUYUH.
MopgennpoBaHue crnyyYyanHbIX MPOLLECCOB.

5. mutaumoHHOE MOAENMPOBaHME CUCTEM M CETEN MACCOBOro OOCNYyXMBAHUA.
[MakeTbl MMUTALWMOHHOIO MO4ENVUPOBAHUS.

6. [loHsATME HeuyeTKon Mogenn. ATanbl HEYETKOro MOAENUPOBaHUS. TuUMbl HEYETKNX
mMogenen. PaspaboTka HeueTknx moaenen B MatLab.


https://e.lanbook.com/book/82818
https://e.lanbook.com/book/177839
https://e.lanbook.com/book/100905
https://e.lanbook.com/book/69955
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7. KomnbioTepHoe mogenupoBaHue. [lpUMeHeHue  CynepkOMMbOTEPOB B
MaTeMaTMyeckom MoaennpoBaHuu. [naHnpoBaHue aKcnepuMeHTa.

8. [MpobneMHO-OpUeHTUPOBaAHHbIE MOLENN U A3bIKN.

9. WHTepnonauma n annpokcumauuns. HTepnonaunoHHsle doopmysbl JlarpaHxa,
HbtoToHa n SpmuTa. MHorouneHbl Yebbiwesa n Hannyywme paBHOMeEPHbIE NPUBAKEHNS.
MeTon HammeHbLUMX KBagpaToB. Annpokcumauusi (OyHKUM MHorovneHammn Pypbe.
CnnanHbl.

10. 3apgava YUCIIEHHOTO WHTErpupoBaHus. KBagpaTtypHble dhopmyrbl
npamoyronsHMkoB. CemencTBo KBagpaTypHbix dopmyn HbtoToHa-Koteca. CocTaBHble
KBagpaTypHble oopmyrnbl Tpaneuun n CumncoHa. KsagpaTypHble doopmynbl Maycca.

11. Metog laycca ¢ Bblbopom rnaBHoro anemeHta. Metog Xonecckoro. Metoa
NPOroHKU. WMTepaumoHHble MeTOoAdbl PELUEHUs CUCTEM JMHENHbIX YpPaBHEHUW: MeTo.
NpocTon ntepauuun, metog 3engend, MeToq nepeMeHHbIX HanpasneHUn.

12. OByCcnoBneHHOCTb JIMHENHbIX cuctem wn  maTpuy. [loHaTMe o MeTode
perynsapusauumn TuxoHoBa. Kpyru NepwropunHa. CTteneHHOM MeTo U MeTo[ CKanspHbIX
npoussefeHnIn BbluMCNeHNss COBCTBEHHbBIX BEKTOPOB Y COBCTBEHHbIX 3HAYEHUNA.

13. Knaccudpukaumsa npubnmkeHHbIX MeTOAOB peLUeHUs HavalbHbIX 3agady gngd
0ObIKHOBEHHbIX AuddepeHUmnanbHbiX ypaBHeHnn. Cemenctso metonoB PyHre-KyTThl.
MHorowaroBblie meToabl Agamca.

14. MeTogpl NPUBRMXEHHOrO peLLleHns KpaeBbliX 3agad And OObIKHOBEHHbIX
andpdepeHumansHblx  ypasHeHun. MeTtog konnokauuun. Metog [ManepkuHa. Metog
KOHEYHbIX 31IEMEHTOB.

15. Obwaa cxema pelweHna 3afdady YUCNEeHHOro aHanusa. Annpokcumaums,
YCTOMYMBOCTb, CXOANMOCTb.

16. OCHOBHblE MOHATUSA TEOPUM PA3HOCTHBLIX cxeM. CXOOMMOCTb U TOYHOCTb CXEM.
Pa3HOCTHble CxeMbl Kak onepatopHble ypaBHeHus. MeToabl NOCTPOEHUs Pas3HOCTHbIX
CXEM.

17. YnucneHHoe  pelleHMe  uvHTerpanbHbiX  ypaBHeHWW. MeTog — pelueHun
WHTerpanbHbIX ypaBHeHun ®pegronbma. MeTog pelleHUn MHTerpanbHbIX YpaBHEHUN
BonbTteppa.

18. MNporpammumpoBaHMe B COBPEMEHHbIX Cpeaax: co3gaHue MoAyISbHbIX MPorpamm,
9NeMEeHTbl TeopuUM MOAYNBHOrO MNPOrpaMMUpPoOBaHUs, OOBLEKTHO-OPUEHTUPOBAHHOE
nNpoeKkTnpoBaHne wu nporpammupoBaHme. OOBLEKTHO-OPUEHTUPOBAHHBIN NOAX0n K
NPOEKTUPOBAHMIO N pa3paboTke Nporpamm.

19. MNakeTbl NpUKNagHbIX NporpamMmm.

20. OnemMeHTbl  KOMMNbIOTEPHOrO  MogenupoBaHuda.  Knaccudukaumsa  BUOOB
mMogenupoBaHus. CtaTtuctmyeckoe MogenvposaHne Ha OBM. AsblikM u  nakeThbl
UMUTALMOHHOIMO  MOAENUPoBaHuUs.  AHanM3 M WHTepnpeTauus  pes3ynbTaTos
mMoaenupoBaHusa Ha OBM.

PekomeHayemas nutepartypa

1. Awmocos, A.A. BoluucnutensHble metoabl / A.A. Amocos, KO.A. [ly6uHckun, H.B.
KonyeHoBa. — M.: JlaHb, 2014.

2. baxsanos, J1.A. MogenunpoBaHue cuctem / J1.A. baxsanos. — M.: 3g-80 Mock.
rOpH. yH-Ta, 2006.

3. Bbaxeanos, H.C. YncneHHble metoabl / H.C. Baxsanos, H.I1. Xugkos, .M.
Kob6enbkoB. — M.: BMHOM. JlabopaTtopus 3HaHun, 2007.

4. Bepxbuukmin, B.M. YucneHHble wmeToabl: MaremaTU4eckKuin aHanus u
0OblkHOBEHHbIE AnddepeHumnanbHble ypaBHeHus / B.M. Bepxbuukun. — M.: Bbiclwas
wkona, 2001.

5. Epwmakos, C.M. Kypc ctatuctudeckoro mogenuposanusi / C.M. Epmakos, I.A.
Mwuxannos. — M.: Hayka, 2008.
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6. Konecos, H0.b. MogenupoBaHue cuctem: AnHaMmmnyeckne n ruépuaHble CUCTEMBI
/ HO.B. Konecos, K0.5. CeHunyeHkoB. — Cl16.: BXB-leTtepbypr, 2006.

7. TNaHnTenees, A.B. Metoabl onTnmusaumm B npumepax n 3agadax / NaHtenees
A.B., lletoBa T.A. — M.: Bbicluas wkona, 2008.

8. [llerart, A. HeyeTkoe mogenupoBaHve u ynpasrnenue / A. lNerat. — M.: BUHOM.
JTabopaTopus 3HaHuin, 2009.

9. MopwHes, C.B. KomnboTepHoe moaenupoBaHue (PU3MYEeCKUX MNpoLLecCcoB B
nakete MatLab / C.B. lNMopwHeB. — M.: JlaHb, 2011.

10. PozaHoB, O.A. Teopuss BepoATHOCTEW, CryvaHble nNpoueccbl WU
mMaTtemaTtunyeckas ctatuctuka / KO.A. PosaHoB. — M.: Hayka, 2008.

11. CupoTta, A.A. KomnbloTepHOe MoAernvpoBaHue W oueHka 3PdEeKTUBHOCTH
cnoxHbix cuctem / A.A. Cnpota. — M.: TexHocdepa, 2006.

12. ®apnees, M.A. OnemeHTapHasa obpaboTka pesynbTaToB akcnepumeHTa / M.A.
dappes. — Cl16.: JlaHb, 2009.

13. KOgosuy, B.N. MaTemaTtuyeckme mogenu ectectBeHHbIX Hayk / B.. KOgosuy. —
M.: NNaHb, 2011.

HayyHas cneumnanbHocTb 1.2.3 — TeopeTuyeckas nHdopmaTuka, KNWbepHeTuKa

1. TllpuHuUMnbl co3gaHUs S3bIKOB OMUCAHWUA OaHHbIX, S13bIKOB MaHWUMyNMpOBaHUA
AaHHbIMU, £A3bIKOB 3anpocoB. PaspaboTka u wuccnegoBaHwe Moernen AaHHbIX U
NPUHLMNOB X MPOEKTUPOBAHUS.

2. Knaccudmkauus wn apxmTekTypa BbIYUCIIUTESNbHbLIX CEeTEN, TEXHUYEeCKoe,
WHpopMaUNoHHOEe W nporpammHoe obecnevyeHne ceTen, CTPYKTypa W opraHusaums
PYHKUNOHUPOBaHUA ceTen (rnobanbHbIX, permoHasnbHbIX, TOKanbHbIX).

3. OnepaumnoHHble cuctembl. PyHKUMKM onepaunoHHon cuctemsl (OC): ynpaBneHune
3afjayamu, ynpasreHuve [AaHHbiMW, CBA3b C onepaTtopoM. CuctemHoe BHeluHee
yCTpoMnCTBO 1 3arpy3ka OC. Ynpasnswowue nporpaMmmbl (gpanBepbl) BHELLIHUX YCTPOUCTB.
Coo0bueHuns onepaumnoHHON CUCTEMBI.

4. T[lporpammupoBaHue B cpefax COBpPEMEHHbIX WHPOPMALMOHHBIX CUCTEM:
co3faHve MoAyrbHbIX MPOrpaMm, arfemMeHTbl TEoOpUn MOAYNBHOrO NPorpaMMUpoBaHMS,
OOBbEKTHO-OPMEHTMPOBAHHOE MNPOEKTUpPOBaHMe U nporpammupoBaHme. OOBbEKTHO-
OPVEHTUPOBAHHLIN NOAXOL K NPOEKTUPOBAHNIO 1 pa3paboTke Nporpamm.

5. basbl gaHHbIX. OCHOBHblE MOHATUA. HesaBMCMMOCTb MporpaMm WU LaHHbIX.
NHTerpnpoBaHHoe ucnonb3oBaHne gaHHbix. CTpykTypbl BL. B 1 dannosbie cucremsi.
O6paboTka TekcToB npu 3arpyske BL. [NoHATHe akcnopTa-uMmnopTa AOKYMEHTOB-AAHHbIX.

6. Twunosble doyHkunn CYB[l: xpaHeHne, nomck gaHHbIX; obecneyeHne goctyna ms
NPUKNagHblX nNporpaMM U C TepMUHana KOHeYHOro nonb3oBaTens; npeobpasoBaHue
AaHHbIX; crioBapHoe obecneyvenne B1; mnopT 1 akcnopT AaHHbIX n3(B) darnos OC SBM.
Tunosas ctpyktypa CYB[.

7. TpencTtaBneHue 3Byka 1 M300paxxeHu B KOMNbIOTEPHbLIX CUCTEMAaX. YCTpPONCTBa
BBOAA, 006paboTkM u BbIBOAA MynbTuMeaua uHdopmaumm. dopmatbl NpeacTaBreHus
3BYKOBbIX M BuageodhannoB. [lporpammHble cpeactBa 3anucu, 06paboTkm 1
BOCNpOM3BeAEHNS 3BYKOBbIX 1 BUOe0dannoB.

8. [lapannenbHble BbluMCeHus. [NapannernbHble BblMUCNUTENBbHbIE apXUTEKTYpPbI.
Knaccudumkaumm napannenbHbiX  BblYUCAUTENbHBLIX — apxXuTektyp. KommyTauuss B
naparnnenbHbIX apXUTeKTypax.

9. 3HaHua kak ocobbin BuO wHpopmaumn. Mopenu npeacTaBneHUs 3HAHWUIA
(dbpenmbl, NPOOYKUMOHHbIE MpaBuna, cemaHTuyeckue cetun). [eknapaTuBHble W
npoueaypHble 3HaHusA. MeTtoabl NnpnobpeTteHns 3HaHuin. basa 3HaHun 1 6a3a gaHHbIX.

10. ®opmanbHble rpammaTukm u - 4a3bikn.  Knaccudumkaumsa. [MpeobpasoBaHus
rpaMmmaTuk. Teopusa TpaHcnAunK. PerynapHble S3bIKM U KOHEYHbIEe aBTOMAaThI.
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11. ®opmarnbHble ucymcneHus (popmarnbHble akcMomaTudeckue Teopun). MNoHaTHne
BblBOA4A W BbiBOAMMOW opMyrbl. McuucneHune BbickasbiBaHun. MeTon pesosnouunin.
Heknaccu4yeckue norvku.

12. 3agayun matemaTU4eckoro NporpaMMmpoBaHus 1 Nx knaccudukaums. JflinHenHoe
nporpaMMupoBaHvMe U1 Teopus [OBOWCTBEHHOCTW. CumnnekcHeln wMetod. Meton
ncKkyccteeHHoro 6Gasuca. HenuHenHoe nporpammupoBaHue. MeTon MHOXUTEnen
JTarpanxa. Teopema KyHa-Takkepa.

13. MeTtog aguHamuyeckoro nporpammmnpoBaHus. ObLas cxema meToa, ypaBHeEHNe
Bennmana. BO3MOXHOCTU NPUMEHEHNA MeTo4a AMHAMUYECKOro NPOrpaMmMmMpOBaHus.

14. BUoONHCNUPUPOBaAHHbLIE  anropuUTMbl  rnobanbHOW  onTuMM3auuu:  obwas
XapakTepucTuKa.

15. BekTtopHas (MHorokputepuanbHas) ontummsaumsa. O63op Noaxon0B K peLleHunto
3aga4y BEKTOPHOM ONTUMU3aLNN.

16. 3agayn nNOTOKOBOro MporpaMmupoBaHMss Ha rpadax (MUHUManbHbIA Y
MaKCMMarsnbHbI NyTW, MakCUMasibHblA MOTOK). ANrOPUTMbl MOMCKA MWHUMAaNbHOIO W
MakcumarnbHOro nyten, anroputm dopaa-dankepcoHa.

17. NccnepoBaHne onepauui, OCHOBHblEe 3dTarbl ONEepaumMoOHHOro0 UCCreaoBaHUS.
MpUHATUA peLlleHnin B pasnnyHbIX cuTyaumsx. Teopus urp: cutyauus paBHOBECUSA, TUMbI
Urp, aHTaroHNCTUYECKUE Urpbl, onpeneneHne onTUMarnbHbIX CTpaTernin, KoanuuMoHHbIe
Urpbl.

18. Teopus HeYETKMX MHOXECTB U HeYyeTKas nornka. dopmanmsayuns npubnumxeHHom
MHpopMauun: HeYeTKMe N NMHIBUCTMYECKNE NepeMeHHble. HeveTkue yucna. Hevetkoe
MoaenupoBaHue. HeyeTkun norn4yecknin BbIBo4 N HeveTkmne (MPOAYyKUNOHHBIE) CUCTEMBI.

19. HenpoHHbIE CETU U HEWpOoceTeBLIE anropuTMbl 006paboTkn MHOpPMaLMK.
["eHeTn4eckune anropntmbl 06paboTkm NHpopmaumn.

20. MawuHHoe o06y4veHne. Knaccudumkauma ¢ obydeHnem (MeToabl M cCpeacTtsa).
Knaccudukaumsa 6e3 obyyeHus.

PekomeHayemas nutepaTtypa

1. BuouHcnupupoBaHHblie meToabl B ontummaaumn / J1.A. Magkos, B.B. Kypenuuk,
B.M. Kypenuuk, IN.B. Copokanetos. — M.: duamatnut, 2009. — 380 c.
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Cne6.: Ynueepcutetr UTMO, 2019.

10. Jlemewko, B.KO. Teopusa urp n uccnegosaHne onepaumn: KoHcnekt nekumn /
B.1O. Jlemewko. — HoBocnbupck: N3a-so HITY, 2013.

11. MatemaTuyeckoe nNporpaMmMmmpoBaHue: Teopua U MeToabl: y4ebHoe nocobue /
H.B. Npegacosa, A. H. CecekuH, A.®. LLopukos, M.A. INneckyHoB ; MMH-BO HayKn 1 BbICLL.
obpasoBaHuna P®. — EkaTtepuHbypr: N3a-so Ypan. yH-Ta, 2020.
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12. HosukoB, B. A. OcHoBbl TexHonormn 6a3 gaHHbIX : ydebHoe nocobue /
b. A. HoBukos, E. A. lopwkosa, H. I'. 'padeesa. — M.: IMK lNpecc, 2020.

13. lNeraT, A. HeueTkoe mogenupoBaHue u ynpasneHune / A. MNerat. — M.: BUHOM.
JTabopaTopus 3HaH nin, 2009.

14. MNMucapyk, H. H. Viccnegosanue onepauun / H. H. MNucapyk. — MuHck: BI'Y, 2015.

15. Pxesckun, C.B. Matematnyeckoe nporpammupoBaHue / C.B. Pxesckun. — M.:
JTaHb, 2019.

16. CoBeToB, b. A. UHMpopmaumoHHble TexHonoruu: ydebHuk gnsa sys3os / B.A.
CoseToB, B.B. LlexaHoBckuin. — M.: Beicwas wkona, 2008.

17. CtenaHoB, A.H. Kypc no wuHcopmaTuke: gna cTtygeHToB MHEAOPMaLNOHHO-
MaTtemaTtundeckmnx cneumansHocten / A.H. CtenaHos. — CI16. : sgaTenbckuit gom «lutepy,

2018.

18. XaukuH, C. HenpoHHble ceTu: nornHbln Kypc, 2-e nsganue / C. XankuH. — M.:
MN3paTenbckun gom «Bunbamey», 2006.

19. Xne6HukoB, A.A. NHdopmaumoHHble TexHomnorum / A.A. XnebHukoB. — M.:
KHopyc, 2016.

3. NMpumepHbIe Bonpochkl

Bonpocbl B KOHTPOJNIbHO-U3MEPUTESNILHOM MaTepuarne hopMynUPYIOTCH TakK Xe, Kak
M B COOTBETCTBYHOLLEN NporpamMme.

4. Kputepumn oueHKu
Tabnuuya

OueHka

KpuTepuu oueHkun

100-90

ABUTYPUEHT OaeT pasBepHyTbIA M NPaBUibHbIN OTBET Ha MOCTaBMEHHLIE B
3K3amMeHauMoHHOM buneTte n gOnNoNHUTENbHbIE BONPOCHl. M3naraeT matepuan
B NOrMYeckon noOCnegoBaTeNlbHOCTM, PaMOTHbIM — HAyYHbIM  S3bIKOM.
[eMoHCTpupyeT HaBblKM MPaKTUYECKOro MCMOSIb30BaHUS MPUOBpEeTEeHHbIX
3HaHWN, a TakKe 3HaHNEe UCTOYHUNKOB.

61-89

A6I/1TypVIeHT JaeT HeJoCTaTO4HO rny60|<|/|e OoTBe€Tbl Ha NOCTaBJIEHHbIE B
3K3aMeHaUuMoHHOM Owunete wun OONONHUTENbHbIE BOMpPOCHI. ,D,OI'IyCKaeT
HeCcyLweCTBEHHbIE OWNBKM B WNINOXKEHUN TeopeTn4eckoro marepuana,
CaMOCTOATEJSIbHO  UCNpaBJieHHble nocrne AOONOJIHUTENbHOIro BOMpocCca
9K3aMeHaTopa.

30-60

ABUTYpPUEHT OaeT OTBEeTbl, COAEpXallMe OCHOBHYK CyTb, HO MpU ITOM
[AOMyCKalTCA CYLECTBEHHble OWMNOKM. WcnbiTblBaeT 3aTpyoHeHUs npu
OTBETE Ha BOMPOCHLI 3K3aMeHaTopoB. TpebylTcs YTOYHAWOLWME U
HaBoAsLMe BONpoChl. [IeMOHCTPMPYET HapYLUEHUE NOTUKN U3NOXKEHUSI.

0-29

ABUTYpUEeHT oOHapyXmBaeT He3HaHMe WM HenoHumaHue Haubonee
CYLLEeCTBEHHOM 4acTM BOMPOCOB MO 3K3aMeHaUWOHHOMY O6unety unu
AONOMHUTENbHBIM BONPOCaM 3K3aMeHaTopa.

[donyckaeT cCylleCcTBEHHble OLWNOKW, KOTOPble HE MOXeT MUCNpaBuTb C
MOMOLLBIO HABOASALMX BOMPOCOB 3K3amMeHaTopa. [emoHcTpupyeT rpyboe
HapyLUEeHME NOMMKN U3TOXEHMS.

MNMporpamma yTBepxaeHa Ha 3acefjaHun ydyeHoro coseTa dakynsteta MMM
(npotokon ot 01.12.2023 Ne4)




