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HayyHble cneunanbHoOCTU:

1.2.1 — ACKyCCTBEHHbIN MHTENNEKT U MallMHHOe oby4yeHune

1.2.2 — MaTemaTnyeckoe MmoaenMpoBaHMe YUCIEeHHble MeToabl U
KOMMJeKCbl nporpamMmm

1.2.3 — TeopeTnyeckasa uHcopmaTmka, KNbepHeTUKa

1. CopepxaHune nporpamMmmbi
HayuyHas cneunanbHocTb 1.2.1 — UCKyCCTBEHHbIN MHTENNEKT U MallLMHHOE O0y4yeHue

1. [aHHble 1 3HaHUSA B MHTENNEKTyanbHbIX cuctemax. CBoncTBa 3HaHUN. [Mpu3Hakm
WHTENNEKTyarnbHOCTU NH(POPMALMOHHLIX cucteM. VIHpopMaUnOHHbIE TexHonormm ans
obecneyeHns CBOMCTBA NHTENNEKTYaNIbHOCTU.

2. PacnpepeneHHbI NCKYCCTBEHHbIN UHTENMNEKT U MHOrOareHTHbIE CUCTEMBI. TUnbI
areHToB. [lpobnemaTtka MHOroareHTHbIX CUCTEM.

3. MeTtoapbl nsBneveHusi, npuodbpeTeHns n opmanusaunmmn 3HaHUn Ans Co3gaHus
CUCTEM UCKYCCTBEHHOIO MHTENEKTA.

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

5. ®opmanbHble akcMomaTuyeckme Teopun  (MCYMCNEHMEe  BbICKa3blBaHWUN,
ncumcneHne npegukatos). Jlormyecknin BbIBOL4 W BbIBOAMMOCTb opMynbl. MeTtoq
pesontounn. CTpaTternm ynpasneHus BbiBogoM. [paBagonogobHble paccyXaeHus.

6. [lpoayKkuMoHHble cucTtembl. HCTpyMeHTbl Onsa pas3paboTkM MNpOaYKLUMOHHbLIX
cucTem.

7. HedeTkne npoayKUMOHHbIE cucTtemMbl. HeyeTknin norndeckuin BbiBod. Mopenu
MampaaHu n Takarn-CyreHo. basa 3HaHUN HeYeTKUX NPOOYKUMOHHBIX CUCTEM U CNOCOObI
ee popmupoBaHu4.

8. Ob6paboTka ectecTBeHHOro A3blka. Mogenbs «Mewka crnoB». MacwTabuposaHue
OaHHbIX C nomouwpbo  koapduumeHToB tf-idf. MeTogbl nonyvyeHUs BEKTOPHbIX
npegcrasneHun cnos: Word2Vec, GloVe. Nx npenmyliectsa u He4oCTaTKM.

9. MeToabl Ans aHanu3a CTPYKTYpbl M 3aKOHOMEPHOCTEN B OaHHbIX. MeTpuku
KadecTBa anropuTMOB perpeccumn n knaccudumkauuu.

10. MeToabl 1 cpeacTea B3aMMOLENCTBUSA CUCTEM MCKYCCTBEHHOIO MHTENNEKTA C
APYrMMn cucteMamm 1 4YerioBEKOM-0MnepaTopoM.

11. Metoabl n cpeactea GOPMUPOBAHMS MACCMBOB [aHHbIX, BKMoYasa «bonblune
AaHHbIe» ONS pelleHns 3a4ay UCKYCCTBEHHOIO MHTESNEKTa N MalMHHOIO 00y4eHuns.

12. MHOrocrnonHble HENPOHHbLIE CETU, anropuTMbl 0Oy4YEeHUSA, WHCTPYMEHTHI
co3aaHus.

13. KnacTtepHbIn aHanusa, Krnaccngukauma anroputMoB, UCMONb30BaHME B CUCTEMAX
MCKYCCTBEHHOrO  WMHTEnneKktTa WM  MawuHHOro  obyyeHus. JIMHeWHble  MmeToAbl
Knaccudpukaumm: yHKUMOHarbl OWnB0oK, METOAbI HACTPOWKN, OCOBEHHOCTN NMPUMEHEHUS.

14. NlnHennaa perpeccusa. [lpoctad MHoromepHas perpeccusa. Perpeccusa ¢
nonMHoOMMarnbHbIMU Npu3Hakamu. Metoabl perynspusauuun: Ridge, Lasso, ElasticNet.

15. [epeBbs pewenunn. Metoabl Bbibopa aTpubyTa ans pasdveHus. Npevmyuiectea
N HeJOCTaTKn AepeBbeB peLUEeHNN.

16. MeToabl nocTpoeHust aHcambnen anropuTMOB MaLUMHHOIO 0ByYeHust: 6EerruHr,
OYCTUHI U CTEKUHT.

17. Cny4anHbin nec, ero ocobeHHocTn. OueHKka 3HaYMMOCTN MPU3HAKOB C MOMOLLLIO
MeToAa crnyyYanHoro neca.
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18. 'pagneHTHbIA BYyCTUHI, ero OCOGEeHHOCTW MpPU WUCMONb30BaHUN OEpPEBLEB B
kayecTBe 6a30BbIX anropuTMOB.

19. Pa3paboTka cucTteM ynpaBneHus U NMoaaepXXku NPUHSTUS PeLLeHnin Ha OCHOBE
MCKYCCTBEHHOIO MHTENNEKTa U MalMHHOTO 0ByYeHus.

20. OkcnepTHble cucTembl. Knaccudpmkaums. ApxuTekTypa 3KCMNEPTHbIX CUCTEM.
MpobnemaTtunka aKCNepTHbIX CUCTEM.

PekomeHayemasa nuteparypa

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

2. bawmakoB, A.N. NHTennekTyanbHble WHOPMAUWOHHbLIE TexHonornn / A.W.
Bawmakos, UN.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. [bxappataHo, [l. OkcnepTHble CUCTEMbI: MPUHUMNBI  pas3paboTkn mu
nporpammupoBaHue / 1. [xappaTtaHo, [.Pannun. — 4-e nsg. — Mockea : I3gatenbCckuin 4om
«Bunbsamcy, 2007. — 1152 c.

5. XepoH, O. lNpuknagHoe MmawmHHoe obydeHne ¢ nomoLlbto Scikit-Learn, Keras n
TensorFlow: koHUENUWW, WHCTPYMEHTbI U TEXHUKM ANSA CO34aHUS MHTENNeKTyanbHbIX
cuctem. — CI16.: Ananektuka, 2020. — 1040 c.

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

7. Octpoyx, A.B. HTennekTyanbHble UHPOPMALNOHHBLIE CUCTEMbI U TEXHOSTOTUK /
A.B. Octpoyx, A.b. Hwukonaes. - Cl6.: Jlanb, 2021. - 308 vc.
(https://e.lanbook.com/book/177839)

8. [lerat, A. HeuyeTtkoe mopgenupoBaHue u ynpasneHue / A. lNerat. — Mockea:
BEMHOM. NNabopaTopusa sHaHuKn, 2009. — 798 c.

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

10. ®nax, . MawunHHoe obyyeHne. Hayka n MCKycCTBO NOCTPOEHUSA anropuTMOB,
KOTOpble M3BMEKAOT 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 — MatemaTnyeckoe moaenuMpoBaHue, YUCIIEHHble
MeToAbl U KOMNJIeKCbI NporpamMmm

1. lMonsatne mogenun. Knaccudmkauus mogenen. OO6wme npuHUMNbI U MeToAbl
MaTemMaTU4YecKkoro MoaenmpoBaHms OOBLEKTOB, CUCTEM, npoueccoB. KadectBo wu
afeKkBaTHOCTb MOAEenen.

2. HenpepblBHblE MaTemaTnyeckne mogenu. Mogenun n metoabl UccrnegoBaHus
bn3nKo-mexaHnyeckux cuctem. Mogenm HeNMHENHOW ANHAMUKMN.

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

4. TloHaTMe BepoOATHOCTHOM Mogenun. MogenvpoBaHne criydaHbIX BENUYUH.
MopgennpoBaHue crnyyanHbIX NPOLLECCOB.

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


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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6. [loHsaTMe HeyeTKOW Mogenun. ATanbl HEYETKOro MoaenupoBaHus. Turbl HEYETKNX
mMoaenen. PaspaboTka HeueTknx moaenen B MatLab.

7. KomnbioTepHoe mogenupoBaHue. [IpUMeHeHue  CyrnepkoMMbOTEPOB B
MaTeMaTMyeckom MoaennpoBaHuu. lNnaHnpoBaHme aKCneprMeHTa.

8. [MpobneMHO-OpUeHTUPOBaAHHbIE MOLENN U A3bIKN.

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

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

11. Metog laycca ¢ BblbopoMm rnaBHoro anemeHta. Metog Xonecckoro. Metoa
NPOroHKW. WMTepaumoHHble MeTOoAdbl PELUeHUS CUCTEM JMHEWHbIX YpPaBHEHUW: MeTo.
NpocTon ntepauuun, metog 3engend, MetToq nepeMeHHbIX HanpasneHUn.

12. OByCnoBneHHOCTb JIMHEWHbIX cuctem wn  maTpuy. [loHaTMe o MeTode
perynspusauumn TuxoHoBa. Kpyru NepwropunHa. CTteneHHOM MeTo U MeTo CKanspHbIX
npoussefeHnI BbluMCNeHNss COBCTBEHHbIX BEKTOPOB Y COBCTBEHHbIX 3HAYEHUNA.

13. Knaccudpukauma npubnmkeHHbIX MeTOAOB peLUeHUs HavanbHbIX 3agady gngd
0ObIKHOBEHHbIX AuddepeHUnanbHbiX ypaBHeHnn. Cemenctso metonoB PyHre-KyTThl.
MHorowaroBble meToabl Agamca.

14. MeTogpl NPUBRMXEHHOrO peLLeHns KpaeBbliX 3agad And  OObIKHOBEHHbIX
andpdepeHumansHblx  ypasHeHun. MeTtog konnokauuun. Meton [ManepkuHa. MeTtopg
KOHEYHbIX 31IEMEHTOB.

15. Obwaa cxema pelweHna 3afday YUCNEeHHOro adHanusa. Annpokcumaums,
YCTOMYMBOCTb, CXOANMOCTb.

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

17. YnucneHHoe  pelleHMe  uvHTerpanbHblX  ypaBHeHWW. MeTog  pelueHun
WHTerpanbHbIX ypaBHeHun ®pegronbma. MeTog pelleHun MHTerpanbHbIX YpaBHEHUN
BonbTteppa.

18. MNporpammumpoBaHMe B COBPEMEHHbIX Cpeaax: co3gaHue MOoAyISbHbIX MPorpamm,
9NeMEeHTbl TeopuUn MOAYNBHOrO MNPOrpaMMUpPoOBaHUs, OBOBLEKTHO-OPUEHTUPOBAHHOE
nNpoekTnpoBaHne u nporpammupoBaHme. OOBLEKTHO-OPUEHTUPOBAHHBIN NOAX0on K
NPOEKTUPOBAHMIO N pa3paboTke Nporpamm.

19. MNakeTbl NpUKNagHbIX NporpamMmm.

20. OnemMeHTbl  KOMMNbIOTEPHOrOo  MogenupoBaHuda.  Knaccudukaumsa  BUOOB
mMogenupoBaHus. CtaTtuctmyeckoe MogenvposaHne Ha OBM. AsblikM u  nakeThbl
UMUTALMOHHOIMO  MOAENUpPoBaHuUs.  AHanM3 1M WHTepnpeTauus  pesynbTaTos
MoaenupoBaHusa Ha OBM.

PekomeHayemas nutepartypa

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

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

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

4. Bepxbuukmin, B.M. YucneHHble wMeToabl: MartemaTU4eckKuin aHanus u
0OblkHOBEHHbIE AnddepeHumnanbHble ypaBHeHus / B.M. Bepxbuukun. — M.: Bbiclwas
wkona, 2001.
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5. Epmakos, C.M. Kypc ctatuctudeckoro mogenuposaHus / C.M. Epmakos, .A.
Mwuxannos. — M.: Hayka, 2008.

6. Konecos, 0.b. MogenupoBaHue cuctem: AnHaMmmyeckne n ruépuaHbie CUCTEMBI
/ HO.B. Konecos, K0.5. CeHunyeHkoB. — Cl16.: BXB-leTepbypr, 2006.

7. lNaHnTenees, A.B. Metoabl onTnmmsaumm 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 3HaHui, 2009.

9. MopwHes, C.B. KomnbloTepHoe moaenupoBaHue (PU3MYEeCKUX MNpOoLLEeCCOB 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.MN. MaTemaTtunyeckmne mogenu ectecTBeHHbIX Hayk / B.. KOgosuy. —
M.: NNaHb, 2011.

HayyHas cneumnanbHocTb 1.2.3 — TeopeTuyeckas nHdopmaTuka, KNbepHeTUKa

1. TllpuHuUMnbl co3gaHUs S3bIKOB OMUCAHWUA OaHHbIX, S13bIKOB MaHUMyNMpOBaHUA
AaHHbIMW, £A3bIKOB 3anpocoB. PaspaboTka u wuccnegoBaHwe Mogernen AaHHbIX U
NPUHLMNOB X MPOEKTUPOBAHUS.

2. Knaccudumkauus wn apxmTekTypa BbIYUCIIUTESNbHbLIX CeTEN, TEXHUYECKoe,
WHOPMaAUNOHHOE W nporpamMmMHoe obecneyvyeHne ceTen, CTPYKTypa W opraHusauus
PYHKUMOHUPOBaHUA 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) BHELIHUX YCTPOUCTB.
Coo0buieHunst onepaumoHHON CUCTEMBI.

4. T[lporpammupoBaHue B cpefax COBpPEMEHHbIX WHPOPMALMOHHBIX CUCTEM:
co3faHve MoAyrbHbIX MPOrpaMm, arfieMeHTbl TEOpUM MOAYNBHOrO NPorpaMMmpoBaHus,
OOBbEKTHO-OPMEHTMPOBAHHOE MNPOEKTUpPOBaHNe U nporpammupoBaHne. OOBbEKTHO-
OPVEHTUPOBAHHLIN NOAXO0L K NPOEKTUPOBaHNIO 1 pa3paboTke Nporpamm.

5. basbl gaHHbIX. OCHOBHblE MOHATUA. HesaBMCMMOCTb MporpaMm W LaHHbIX.
NHTerpnpoBaHHoe ucnonb3oBaHne gaHHbix. CTpykTypbl B. B 1 dannosblie cucremsi.
O6paboTka TekcToB npu 3arpyske B[. [NoHATHe akcnopTa-umnopTa AOKYMEHTOB-AAHHbIX.

6. Twunosble oyHkunn CYB[l: xpaHeHne, nomck gaHHbIX; obecneyeHne goctyna ms
nNpuKNagHblX MporpaMMm M C TepMUHaNa KOHEYHOro nofnb3oBaTens; npeobpasoBaHue
AaHHbIX; crioBapHoe obecneyvenne B; mnopT 1 akcnopT AaHHbIX n3(B) darnos OC SBM.
Tunosas ctpykrypa CYB[.

7. TpencTtaBneHue 3Byka 1 M300paxxeHui B KOMNbIOTEPHbLIX CUCTEMAaX. YCTpPONCTBa
BBOAA, 006paboTkM u BbIBOAA MynbTuMeaua uHdopmauum. dopmatbl nNpeacTaBrieHus
3BYyKOBbIX M BuageodannoB. [lporpammHble cpeactBa 3anucu, 06paboTkm  u
BOCNpOM3BeaAEHNS 3BYKOBbIX 1 BUOe0dansnoB.

8. [lapannenbHble BbluMceHus. [NapannernbHble BblMUCNUTENBbHbIE apXUTEKTYpPbI.
Knaccudumkaumm napannenbHbiX  BblYUCUTENbHBLIX — apxXuTekTtyp. KommyTauuss B
naparnnenbHbIX apXUTeKTypax.

9. 3HaHua kak ocobbi Bug wHpopmaumn. Mopenu npeacTaBneHUs 3HAHWUI
(dbpenmbl, NPOAYKUMOHHbLIE MNpaBuna, CcemMaHTudeckue cetn). [eknapatMBHbie U
npoueaypHble 3HaHusA. MeTtoabl NnpnobpeTteHns 3HaHui. basa 3HaHun 1 6a3a JaHHbIX.
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10. dopmanbHble rpammaTukn u - 4a3bikn.  Knaccudukaums. [MpeobpasoBaHus
rpammaTuk. Teopus TpaHcnaumn. PerynsapHble A3blkM U KOHEYHblE aBTOMATbI.

11. ®opmarnbHble ucymcneHus (popmarnbHble akcmomaTudeckue Teopun). MNoHaTHe
BblBOA4A W BbiBOAMMOW opMysbl. McuucneHune BbickasbiBaHun. MeTon pesosntouunin.
Heknaccu4yeckue norvku.

12. 3apgayun matemaTuyeckoro NporpaMMmpoBaHus 1 Nx knaccudukaums. JlinHenHoe
nporpaMMupoBaHvMe U1 Teopus [OBOWCTBEHHOCTW. CumnnekcHeln wMetod. Meton
ncKkyccteeHHoro 6Gasuca. HenuHenHoe nporpammupoBaHue. MeToa MHOXUTEnen
JTarpanxa. Teopema KyHa-Takkepa.

13. MeTtog aguHamuyeckoro nporpammmnpoBaHus. ObLas cxema meToa, ypaBHeEHNe
Bennmana. BO3MOXHOCTN NPUMEHEHNA MeTo4a AMHAMUYECKOro NPOrpaMmMmMpOBaHus.

14. BUonHCNUPUPOBaAHHbLIE  anropuUTMbl  rnobanbHOW  onTuMM3aumu:  obuwas
XapakTepucTuka.

15. BekTopHas (MHorokputepuanbHas) ontummsaumsa. O63op Noaxon0B K peLLeHunto
3aga4y BEKTOPHOM ONTUMU3aLInN.

16. 3agayn nNOTOKOBOro MporpaMmupoBaHMss Ha rpadax (MUHUManbHbIA  U©
MaKCMMarsnbHbI NyTWU, MakCUMarsbHblA MOTOK). ANrOPUTMbI MOMCKA MWUHUMAaNbHOIO W
MakcumarnbeHOro nyten, anroputm dopaa-dankepcoHa.

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

18. Teopus HeYETKMX MHOXECTB U HeYyeTKas nornka. dopmanmsayuns npubnmxeHHom
MHpopMaUUn: HeYeTKMe N NUHIBUCTMYECKNE NepeMeHHble. HeveTkne yucna. Hevetkoe
MoaenupoBaHue. HeyeTkun norn4yecknin BbiIBo4 N HeveTkmne (MPOAYyKUNOHHBIE) CUCTEMBI.

19. HenpoHHbIE CETU U HEWpoceTeBble anroputMbl 006paboTknm MHOpMaLmK.
["eHeTn4eckune anropntmbl 06paboTkmn NHpopmaumn.

20. MawuHHoe o0b6y4veHne. Knaccudumkaumsa ¢ obydeHnem (MeToabl U CpeacTsa).
Knaccudumkaumsa 6e3 obyyeHus.

PekomeHayemas nutepaTtypa

1. BuouHcnupupoBaHHblie meToabl B ontummsaumn / J1.A. Magkos, B.B. Kypenuuk,
B.M. Kypenuuk, IN.B. Copokanetos. — M.: duamatnuTt, 2009. — 380 c.
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B.1O. Jlemewko. — HoBocnbupck: N3a-so HITY, 2013.
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11. MaTtemaTuyeckoe nporpaMMupoBaHue: Teopust 1 MeToabl: y4ebHoe nocobue /
H.B. N'pegacosa, A. H. CecekuH, A.®. Lopukos, M.A. INneckyHoB ; MMH-BO HayKn 1 BbICLL.
obpasoBaHunsa P®. — EkatepuHbypr: N3g-8o Ypan. yH-Ta, 2020.

12. HoBukoB, B. A. OcHoBbl TexHonormh 6a3 fgaHHbIX : yvyebHoe nocobue /
b. A. HoBukos, E. A. lopwikoBa, H. I'. N'padeesa. — M.: MK Tlpecc, 2020.

13. lNeraT, A. HeueTkoe mogenupoBaHue u ynpasnexune / A. MNerat. — M.: BMUHOM.
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15. Pxesckun, C.B. Matematnyeckoe nporpammupoBaHue / C.B. Pxesckun. — M.:
JTanb, 2019.

16. CosetoB, b. A. VHdopmaunoHHble TexHonormu: yy4yebHuk ans Bysos / B.A.
CoseToB, B.B. LlexaHoBckuin. — M.: Beicwias wkona, 2008.

17. CtenaHoB, A.H. Kypc no uHcopmaTuke: ona cTygeHToB MHEAOPMaLNOHHO-
mMaTtemaTtundeckmnx cneumansHocTen / A.H. CtenaHoB. — CI16. : MUsgaTenbckuit gom «utepy,
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3. MNpumepHbIe BONpoChHI

Bonpocbl B KOHTPOJNIbHO-U3MEPUTENILHOM MaTepuarne hopMynUpPYOTCA TakK e, KaK
M B COOTBETCTBYHOLLEN NporpamMme.

4. Kputepumn oueHKun
Tabnuua

OueHka

Kputepun oueHkun

100-90

ABUTYpPUEHT faeT pasBepHyTbld U NpaBUNbHbIA OTBET Ha NOCTABMEHHbIE B
3K3amMeHaUMoHHOM BuneTe 1 AononHUTeNbHblIe BONpockl. M3naraeT matepuan
B JIOMMYECKOW MOCredoBaTenbHOCTW, PaMOTHbIM  Hay4YHbIM  SI3bIKOM.
[leMOHCTpUpyeT HaBblKM MPaKTUYECKOro WCMONb30BaHUS NPUoBpeTeHHbIX
3HaHUN, a Takke 3HaHWe UCTOYHUKOB.

61-89

ABUTYpUEHT [aeT HeaoCcTaTO4YHO rnyboknMe OTBEeTbl Ha MOCTaBIEHHble B
9K3aMeHaUMOHHOM 6unete W OOMONHWUTENbHble Bompockl.  [donyckaeT
HecylecTBeHHble OWNBKA B W3NOXEHWM TeopeTMyeckoro maTepuana,
CaMOCTOATENBHO WCMpaBfieHHble MNocne [AOMOfHMTENbHOro  Bonpoca
aK3ameHaTopa.

30-60

ABUTYpUEHT OdaeT OTBeTbl, COAepXXalluMe OCHOBHYK CyTb, HO MpU 3ITOM
[AOMyCKalTCA CYLECTBEHHble OLWMOKM. WcnbiTblBaeT 3aTpyoHEeHUs npu
OTBETE Ha BOMPOCbI 3K3aMeHaTopoB. TpebyloTcs yTOYHsOWME U
HaBoAsLMe Bonpockl. [IeMOHCTPMPYET HApYLUEHUE NOTUKN U3TOXKEHUS.

0-29

ABUTYypueHT oOHapyXmBaeT He3HaHMe WM HenoHumaHuwe Haubonee
CYLLEeCTBEHHOM 4acTu BOMPOCOB MO 9K3aMEeHaUWOHHOMY 6unety unu
AOMONHUTENbHBIM BONPOCaM dK3aMeHaTtopa.

[onyckaeT cywecTBeHHble OLNOKM, KOTOpble HE MOXeT uCnpaBuTb C
MOMOLLBIO HABOASALIMX BOMPOCOB 3K3amMeHaTopa. [emoHcTpupyeT rpyboe
HapyLLeHNe MOrMKN N3NOXEHUS.
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lMporpamma yTBepxaeHa Ha 3acedaHun yyeHoro coseTa dakynbteta MMM
(npoTtokon oT 21.12.2024 Ne4)

lMporpamma yTBepxaeHa Ha 3acedaHuMM Y4YeHOro coBeTa (pakyrnbTeTa
KOMMNbIOTEPHbIX HayK (MpOoTOKoM oT 25.12.2024 Nell)



