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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma mucruumasl "MHdopmaTika" no HanpasieHHIO MOATOTOBKH (cneruansHocty) 02.03.02
"®ynnamenranbHas nHGopMaTHKa 1 MHGOPMAaIIMOHHBIE TEXHOJIOTHH" HanpaBieHHOCTH (poduito) [pukiannoe crp. 3
IIPOrpaMMHpPOBaHKE U cHcTeMbl cKyccTBeHHOro unremiekra ®I'bOY BO «Uenl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

B nucummimiHe H3ydaroTcst BOIIPOCHI, CBI3aHHbIE C HOHATHAMH HH(GOPMAINH U aNTOPUTMa, KOAUPOBAHNUEM HH(MOPMAIUN 1
CIIOKHOCTH aITOPUTMOB, a TaK)Ke UCIIOIB30BAaHMUA a0CTPAKTHBIX AUCKPETHBIX CTPYKTYP UL KOJUPOBAHUS HH(POPMAIIH U e¢
00paboTKH anropuTMaMu. BeluucInTebHas TEXHUKA PACCMATPUBAETCSl KAK OCHOBHOMN HMCIIOJIHUTENb aJITOPUTMA U KaK
OCHOBHOE YCTPOHCTBO XpaHEeHHUs, 00pabOTKH M IepepadOTKH HHPOPMAIHH.

Lenp IUCHMIUTMHBI — OCBOUTH OCHOBHBIC ITOHATHS, CBSI3aHHBIC C KOMIIBIOTEPHBIMH HAYKaMH U HAY4UTh CTYICHTOB
pa3pabaThIBaTh 3PPEKTHBHBIC ANTOPUTMEI.

3amaun — B rpouecce 00ydeHUsI CTY/ICHTHI JOJDKHBI OCBOMTH OCHOBHBIE MOHSTHS, CBSI3aHHBIE ¢ TeopHueil HHGOpMannuyu 1
Teopuei anrroputMoB 1t OBM, 1 Ha 0CHOBE MOJIYYEHHBIX 3HAHUH OCBOUTH MPOLIEAYPY MOCTPOSHHS 3()h(HEKTHBHBIX
aJITOPUTMOB PA3JIMYHBIX CTPYKTYpP U pealld3aliy 3TUX aITOPUTMOB B BUJE IPOIrPaMM Ul IEPCOHAIBHOIO KOMIIBIOTEPA.

Pe3ym>TaT1)1 06y‘IeHI/IH T10 TUCOUTIIIIMHE HAITPABJICHBI HA JOCTUKECHUC NHIUKATOPOB!

OIIK-6.1. Imeet mpezcTaBieHne 00 OCHOBHBIX CYIIECTBYFOIINX HH(POPMAIIOHHBIX TEXHOJIOTHSAX, HCIOIb3YeMbIX IIPpH
perreHnH NPo(ecCHOHATIBHBIX 3aad.

OIIK-6.2. JIleMOHCTpHpYET YMEHHS UCIIOIB30BaTh CYIIECTBYIOMINE HH(YOPMAaMOHHBIE TEXHOJIOTHH IIPU PENICHIH 3a/1a4
po¢eCCHOHANBHOMN eI TeNbHOCTH.

OIIK-6.3. ImeeT mpakTHUECKUI OTBIT HCHOIB30BAHMUS CYIMIECTBYIONINX HHPOPMAIMOHHBIX TEXHOJIOTHI JUIS peIIeHHs 33124
npodeccuoHanbHOM IeSITeNbHOCTH.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: b1.0.05

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4Yar0Ierocs:

HSy‘IeHI/IIO JUCHUTIUINHBI JOJHKHO IMPEANICCTBOBATD IMOJYYCHUE CTYICHTAMU 3HAHHH 110 IIKOJIBHOMY KYPCY I/IH(l)OpMaTI/IKI/I.

AnreOpa

2.2 JIncuMnJIMHbI M NPAKTHKH, IS KOTOPbIX OCBOCHHE JAHHOW AUCUMIIJIMHBI (MOAY./151) He00X0AUMO KaK
npeauIecTByIOLIEee:

Jucnumunza sBIsSeTcss OCHOBOH Ul NOCIEAYIOIEr0 U3y4eHUs JUCLUILINH, CBA3aHHbIX C IPOIPAMMUPOBAHUEM, T.K.
(hopMUpyeT IpaKTHYIECKHE HABBIKU HCIONb30BaHUS B IPO()ECCHOHAIBHON AESTENbHOCTH COBPEMEHHBIX METOI0B
[IPOrpaMMUPOBAHMUSL.

HI/ICKpCTHaﬂ MaTEéMaTHKa

MaremaTtudeckas JIOTHKa U TEOPpUs aJIrOPUTMOB

Texuonorus 6a3 JaHHBIX

ANTOPUTMBI U CTPYKTYpPBI JaHHBIX

ApXI/ITeKTypa BBIYHCIIUTCIIBbHBIX CUCTEM

AJ'IFOpl/lTMbI 1 aHAJINU3 CII0XKHOCTHU

OrnepanioOHHBIE CHCTEMBI

KomrmbrorepHas rpaduka

3. KOMIIETEHIIMU OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TMCLIMTLINHBI
(MOAY.JIA)

OIIK-6: Cnioco0eH NOHUMAaTh NPHHIUIILI PA0OTHI COBPEeMEHHbIX HHGOPMALMOHHBIX TEXHOJIOIHI U HCNO0Jb30BATh X
AJ1sl pelieHus 3a1a4 npodeccHoHaIbLHOI 1eATeJIbHOCTH

3HaTh:

(yHIaMeHTaNbHBIe TOHATHSA HH(GOPMATHKH; OCHOBBI TECOPHH aJTOPUTMOB U €€ IPUMEHEHHNS; CHHTAaKCHC, CEMaHTHKY U
(hopMabHBIE CIIOCOOBI ONMCAHUS ANTOPUTMOB; OCHOBHBIC CTPYKTYPHI JaHHBIX, MEXaHU3MBI UX PeaTn3alid U METOMIBI
paboThl C HUIMH; OCHOBHBIE METO/IbI TIOMCKA 1 COPTUPOBKU JaHHBIX.

YMernb:

IMOJIb30BATHCA MOJTYYCHHBIMU TCOPETUICCKUMHA 3HAHUSAMU B pa60Te; OLICHMUBATb 00BEMBI O6pa6aTI>IBa€MOI>II I/IH(bOpMaL[I/II/I;
OIICHHUBATDH BBIYHUCIIUTCIBbHYIO CJIOKHOCTD aJITOPUTMOB; BBI6I/IpaTI> COOTBCTCTBYIOIINEC CTPYKTYPHI U OpTaHU3allui JaHHBIX.

Baanern:
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HaBBIKH MIPAKTUIECKOTO UCIIOJIF30BaHHS 0a30BbIX METOJIOB pabOTHI CO CTPYKTYpaMH MaHHBIX; 3pekTHBHBIMEU criocobamMu
MOUCKA U COPTUPOBKH JAHHBIX.

B pe3ysbTaTe 0cBOCHHS JUCHMILINHBI 00y4aIOLIHIICsH 10/IKEeH

3.1

3HaTh:

3.1.1

(byHI[aMeHTaJ'IBHBIe MOHATUA I/IH(I)OpMaTI/IKI/I; OCHOBBI TCOpHHU AJITOPUTMOB U €€ MPUMCHCHUA; CHHTAaKCHC,
CEMAaHTUKY 1 q)OpMaHBHI)Ie CITOCOOBI OIIUCAHUS AJITOPUTMOB; OCHOBHBIC CTPYKTYPhI JAHHBIX, MEXaHU3MbI UX
peanunsanuu U METOJbI pa60T1>1 C HUMHU; OCHOBHBIC METObI ITIOUCKA U COPTUPOBKU TAHHBIX.

3.2

YMmerh:

3.2.1

0JIL30BAThCS TIOJTYIECHHBIMU TEOPETHISCKAMU 3HAHUSMHE B Pad0OTe; OIEHUBATH 00hEeMBI 00padaThiBaeMOi
“H(POpPMAIINHY; OLIEHUBATH BBIYHCIUTENBHYIO CIIOKHOCTD AITOPUTMOB; BEIOMPATh COOTBETCTBYIOLIHE
CTPYKTYPBI JJIsl OPTaHU3AIUH JAHHBIX.

33

Baangern:

33.1

0a30BBIMH METOIaMU pabOTHI CO CTPYKTYpaMH JaHHBIX; 3PPEKTUBHBIMU CIIOCOOAMU MOUCKA U COPTUPOBKU
JAHHBIX.

4. OFLEM JUCUMILIMHBI (MOLY.JIST)

O6wasn TpyaoemKocTb

33ET

YacoB 1o yueOHOMY MJIaHy 108 Bunpl KOHTpOIS B cemecTpax:
B TOM YHCIIE
AYIUTOPHBIC 3aHATHS : 68 3a4eTHl C OI[eHKOM |
caMocCToATenbHAs paboTa 39,8

KOHTaKTHas pabota: 68,2

HKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JTUCIUITIJIMHBI (MOJAYJIS)
Kon HanmeHoBaHHe pa3IeioB H TeM /BU/ 3aHIATHSI/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Pazgen 1. Undopmanus n nndpopmaruka

1.1 HNudopmanus u uapopmatuka (IoHATHs HHPOpMAIIHH, 1 2 JIL.1J11.2
MH()OPMAIIMOHHBIX TPOIECCOB M CHCTEM, HH)OPMATMOHHBIX TEXHOJIOTHH. JI1.3712.1 JI2.2
MecTo nHGOPMATHKH CPEIH APYrUX HayK. FICTOpus pa3BUTHS HAYKU 01032
nHdopmartuku.) /Jlex/

1.2 KonudectBo u kadectBo nHbopMariu (Mepbl nHbOpMAIK 1 2 JIT.1JI1.2
CHUHTaKCUYECKOTO, CEMAaHTUYECKOTO U IParMaTu4eckoro ypoBHsL. JI1.3712.1 J12.2
Cocrasnsromue kadecTsa nHpopmarn) /Jlex/ 01032

1.3 Koauposanue napopmauuu ([IpencraBienue napopmMaunu B LUGPOBBIX 1 4 JI.1J11.2
aBroMatax. Cucremsl curciaeHusi. OCOOCHHOCTH MPENCTABICHHUS JI1.3J12.1 J12.2
YHCIIOBOH, CHMBOJIBHOH, rpaduaecKkoii HHPpOpMAIHHI, aHAJIOTOBBIX 0102
curaanos) /JIex/

1.4 Cxarne napopmaru (M366rrouHoCcTs HHOpMauu. MeTo s 1 6 JI1.1J11.2
KOZMPOBAHUS U CKaTHs 6e3 motephb u ¢ norepssmu. Koapl [1IsHHOHA-DPaHO JI1.3J12.1 J12.2
n metox Xaddmana. Meron Jlemnens-3usa-Bamaa. Apupmernaeckuii 21092
meron) /JIex/

1.5 Kontpoins omubdox (KoHTpoas 4eTHOCTH, K06l X9MMUHTA, IIUKITHIECKIE 1 2 JI1.1J11.2
Kopbl) /Jlex/ JI1.3712.1 J12.2

3132
1.6 [IpeoOpa3oBaHus Mex Iy cucteMamu cuucienus /J1ad/ 1 2 JIL.1J11.2
JI1.3J12.1 J12.2
33
1.7 JpoOu B HeECATHUHBIX CUCTEMax cuuciaeHus /J1ad/ 1 2 JI1.1 J11.2
JI1.3J12.1 J12.2
€]
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1.8 Xpanenue nensix yrcen B O9BM, nevictsus ¢ aumu /J1a6/ 1 2 JIT.1JI1.2
JI1.3J12.1 J12.2
93
1.9 XpaneHue apoOHBIX uncen B DBM /J1a6/ 1 2 JIL.1J11.2
JI1.3J12.1 J12.2
33
1.10 Koaupoanue tekcra /J1ab/ 1 2 JI1.1 J11.2
JI1.3J12.1 J12.2
31
1.11 | KommupoBanue co cxatueM 1o Xadmeny /J1ad/ 1 2 JI1.1J11.2
JI1.3J12.1 J12.2
93
1.12 | Apudpmerndeckoe cxxatue /J1abd/ 1 2 JIL.1J11.2
JI1.3J12.1 J12.2
€

1.13 | Wuadopmanus u nadopmatuka /Cp/ 1 22,7 JI.1J11.2

JI1.3J12.1 J12.2
313233
Pa3gen 2. Beenenue B anropurmsl. Ilouck u coprupoBku

2.1 INonsarue anropurMa u ero coiictsa. OCHOBHBIE aITOPUTMUYECKUE 1 2 JI1.1J11.2
CTPYKTYpHI. MTepailioHHbBIE H PEKypCHBHBIE alNrOpUTMBL. CIIOKHOCTh JI1.3J12.1 J12.2
anroput™MoB /JIex/ 24

2.2 DddexTuBHBIC YHCICHHBIC aMToOpuTMbI (I1101Iaah MHOTOYTOJIBHHKA. 1 2 JIT.1JI1.2
HO/I. Tpoctsie uncna. Peméra Dpatochena, Cynnapama u JI1.3J12.1 J12.2
Arkuna) /JIex/ 24

23 JInneinbli nouck. bunapHbli nouck. XeUpPOBaHUE JaHHBIX. MeToabl 1 2 JI1.1J11.2
MOCTPOCHHUS XelI-QYHKIMHA. MeTo bl pa3perienus koum3nii. CpaBHeHHE JI1.3J12.1 J12.2
CITO’)KHOCTH METOJIOB Tomcka /JIex/ €]

2.4 CopTHpOBKa JaHHBIX. 1 4 JI1.1 J11.2
KBanparuunsie MeTo 161 copTupoBKH (ITocTaHOBKA 3a1a98 O COPTUPOBKE JI1.3J712.1 J12.2
nauHbIX. HavBHas coptupoBka. [ly3pippKoBas U meikepHast COpPTUPOBKH. D324
Coptuposka BeioopoM. CopTHpoBKa BcTaBkamu. O1ieHKa CIIOKHOCTH N2)

/JTex/

2.5 VYnyamennasie metoasl coptupoBku (Copruposka Illenna. buraphas 1 4 JI1.1 J11.2
COpTHpOBKa (BHYTpeHHee ciusiHue). boictpas copTupoBka Xoapa. JI1.3J12.1 J12.2
IMupamunanbaas coptupoBka. Onenka crnoxxHoctu NlogN. CpaBHeHHe 22 54
METOJIOB COPTUPOBKN) /JIex/

2.6 Oco0sie copTrpoBkH (BapuanTsl copTupoBok moacuétom. Ludpopas 1 2 JI.1J11.2
coptupoBka. KomOuHnpoBanusie metoibl) /JIex/ JI1.3J12.1 J12.2

24

2.7 Bremnue coptupoBku (CopTrpoBku (aiinoB. COpTUPOBKa CIUSHHUEM, 1 2 JIT.1JI1.2
MHOTOITyTeBEIE cOpTHPOBKH. Cepnn B (haiinax, ecTecTBeHHAS JI1.3712.1 J12.2
coptuposka) /JIex/ 24

2.8 [Ipocteie uncna. Pemero Dpatocdena /J1ad/ 1 2 JI.1J11.2

JI1.3J12.1 J12.2
3133
2.9 Pexypcusnsie nporpammsr. HOJI. HOK. ®akropuain. Jlerepmunant /J1a6/ 1 2 JI1.1J11.2
JI1.3J12.1 J12.2
24
2.10 | bunapHsIi mouck /J1a6/ 1 2 JIL.1J11.2
JI1.3J12.1 J12.2
€)!

2.11 | CopTupOBKH Iy3bIPHKOM — IIpOCTas U yinydieHHas /J1a6/ 1 2 JI.1J11.2

JI1.3J12.1 J12.2
€)!

© ®I'BOY BO «Henl'V»
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cTp. 6

2.12 | CopTHpOBKH MacCHBa BHIOOPOM U BCTaBKO /JIab/ 1 2

JI1.1 J11.2
JI1.3J12.1 J12.2
€|

2.13 | CoptupoBka MaccuBa ciusiHreM /J1a6/ 1 2

JI1.1J11.2
JI1.3J12.1 J12.2
€

2.14 | BeicTpas copTupoBKa MaccuBa /J1ab/ 1 2

JI1.1J11.2
JI1.3J12.1 J12.2
Ol

2.15 | CoprupoBku mojacuérom /J1ad/ 1 2

JI1.1 J11.2
JI1.3J12.1 J12.2
€)!

2.16 | BHemHsist cOpTHPOBKA MPSIMBIM ciusiHueM /J1a6/ 1 2

JI1.1J11.2
JI1.3J12.1 J12.2
€

2.17 | BHewHsist ecrecTBeHHasi copTupoBka /J1a6/ 1 2

JI1.1J11.2
JI1.3J12.1 J12.2
Ol

2.18 | AnropuTMBI ToHcKa U copTHpoBKH /Cp/ 1 17,1

JI1.1 J11.2
JI1.3J12.1 J12.2
€

Pa3nen 3. Unast koHTaKkTHas padoTa

3.1 WuauBuayaabHbIE KOHCYTBTAIIMH, TEKYIHHA KOHTPOJb /MKP/ 1 0,2

JI1.1J11.2
JI1.3J12.1 J12.2
010232354

6. POHJ]I OIEHOYHbBIX CPEJCTB

6.1. IlepeuyeHb BU/IOB OLEHOYHBIX CPEACTB

KoMmrbrotepHslii TeCT
Bomnpoce! k 3auery

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUSl U MHbIE MATEPUAJIBI ISl TEKYLIeil aTTecTauuu

[Tepeuens BOMPOCOB K 3a4eTy

1. Cucremsl cuucnenus. [103UIMOHHBIE CHCTEMBI CUUCICHUS.

2. [IpencraBnenue unpopmanuu. Kogupoanue nensix U APOOHBIX YUCET.

3. [pencrasnenne nadGopmanuu. KogupoBaHue Tekcra.

4. IpencraBnenne naMopManuu. Koanposanue aHaIoroBoH HHGOPMAIHN.

5. Konuposanue rpaduxu. [TukcensHast u BekTOopHas rpaduka. O1eMeHTsl Teopuu 1Beta. PopMaThl XpaHCHUS
rpaduueckoil HHGOPMAITHH.

6. W366rTouHOCTE HHpOpMay. MeTombl KOIUPOBAHUS M CKATHS C TTIOTEPSIMH.

7. Cxarne 6e3 noteps. Koxer [lIsaHoHa-®Pano u meron XaddmaHa.

8. Cxatue 6e3 noreps. Meron Jlemnens-3uBa-Banua.

9. Coxatre 0e3 motepb. Apru(pMeTHUSCKHIA METO/I.

10. MeToas! KOHTPOJIA JOCTOBEPHOCTH. IIpoBepka 4eTHOCTH, KOABI XOMMUHTA, ITUKIMIECKHE KOJBI
11. [TonsiTHe anropuT™Ma, OCHOBHbBIE CBONCTBA, COCTABIIAIOLINE.

12. Cnoco0b1 onucanusi anroputMoB. CTPYKTYpHBIE CXEMbI aJITOPUTMOB.

13. WtepanoHHble alropuTMel. PeKypcHBHBIE alrOpPUTMBI.

14. IonsTHE CIIOKHOCTH anTropuTMa. BHUABI CIIOXKHOCTH, CIIOCOOBI M3MEPEHUS W BBIYUCIICHUS.
15. [Mouck npocteix yucen. Peméra Dpartocdena, Cynaapama, ATKUHA.

16. Anroputmbl copTupoBOK. COpPTHPOBKA MY3bIPHKOM - BapUAHTHI.

17. Anroput™Mel copTUpOBOK. COpPTUPOBKA LIEHKEPHAas.

18. Anroput™sl copTUpoBOK. COPTUPOBKA BEIOOPOM.

19. AnroputrMmbl coptupoBok. COPTHUPOBKA BCTaBKaMH.

20. Anroputmel coptupoBok. Copruposka Illemna.

21. AnroputMbl copTHpoBOK. COPTUPOBKA MOACYETOM.

22. Anroput™bl copTHpoBoK. CopTHpOBKa IU(POBasi.

23. Anroputmbl copTupoBOK. COPTUPOBKA CIUSTHUEM BHYTPEHHSISI.
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24. Anroput™bl copTrpoBok. CopTupoBka ObicTpast Xoapa.

25. Anroput™mbl copTHpoBOK. COPTHPOBKA MUpaMUIaIbHasl.

26. Anroputmbl coptupoBoK. COpTHPOBKA CIMSIHUEM BHEUIHSIS.
27. ANTOPUTMBI COPTHPOBOK. COPTHPOBKA €CTECTBEHHAS! BHEIIHS.

6.3. TunoBble KOHTPO/IbHBIE BONIPOCHI U 32JaHUS 1JIsl IPOMEKYTOUHOH aTTecTAlUH

1. B kaxkoii cucreme cuncnenus 3anucano uncio 1010, eciau ero gecatuuHoe 3HaueHne paBHo 10?
a) IBOUYHOU

0) BOCbMEpUYHOU

B) JIECATUYHOMN

T) MIECTHAAATEPUIHOM

[IpaBunbHEII OTBET: a

2. Kakoii MeToJ| cxaThst OTHOCUTCSI K KJIACCY aJITOPUTMOB 0€3 IIOTeph U CTPOUT NMPEPUKCHBII KOJI HA OCHOBE YaCTOTHI
BCTPEYAEMOCTH CHMBOJIOB?

a) JPEG

6) LZW

B) Xaddmana

T) apudmMeTnIecKkoe KOANPOBAHUE

[IpaBunbHBII OTBET: B

3. Kon Xammunra (7,4) mo3Bosier:

a) CKUMaTh TEKCTOBBIC TaHHBIE 0€3 MOTePh

6) oOHapyXUBaTh U UCIPABIIATH OJHOKPATHYIO OIINOKY B 4 HHYOPMALMOHHBIX OUTaX

B) KOAMPOBATh 1BET B Mojaean RGB

T) IpeoOpa3oBBIBATE AHAIOTOBBIN CUTHAT B IIM(POBOI

ITpaBumbHEIA OTBET: O

4. Kakast copTHpOBKa B CpeIHEM ciydae uMmeeT c1okHOCcTh O(n log n) 1 NCIONB3yeT CTPaTEeTHIO «pa3AeNnsii U BIacTBYil», HO
B XYZILIIEM CITydae MOXeT Jerpaaupoath 10 O(n?)?

a) COPTHUPOBKA ITY3bIPHKOM

6) coprupoBka Llemma

B) OBICTpasi COpTUPOBKA Xoapa

T) COPTHPOBKA MOJICYETOM

ITpaBunbHBLA OTBET: B

5. Ilpu KOaUpOBaHMUHU aHAJIOTOBOM MHpOpPMaLnH 1o Teopeme KoTenbHuKOBa YacToTa JUCKPETU3ALUH JOJKHA OBITh:
a) paBHa MaKCHMaJIbHOH 4acTOTe CHTHala

0) MeHbIIIe MAKCHMAJIFHOM 9aCTOTHI CHTHANIA

B) KaK MHHUMYM BJ[BO€ OOJbIIE MAKCUMAIbHON YaCTOTHI CHTHAJIA

T) IPOU3BOJBHON, KAUECTBO ONpeeNseTcs TONbKO pa3psaHocThio AL

IIpaBubHBIA OTBET: B

6.4. Kputepuu oneHuBaHUA

Cnayva 3a4€Ta MpOBOAMTCA B BUJIE KOMITBIOTEPHOTO TecTa U3 12 BompocoB. Bo3mMoxHbIE OLIEHKH:
«oTmmaHOY (5) — 10-12 mpaBUIBHBIX OTBETOB - BIIAJICET B TIOJTHOH Mepe;

«xopotoy (4) — 7-9 nmpaBUIBHBIX OTBETOB - BIAJIEET JOCTATOYHO;

«YIIOBJIETBOPHUTEIHHOY (3) — 4-6 MPaBHIILHBIX OTBETOB - BIIAJCET HEIOCTATOYHO;
«HEYIOBJIETBOPUTENBEHOY (2) — 0-3 MpaBHIBHBIX OTBETOB - HE BIIAJICET.

7. YYEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO Y JIS1)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 | Kanakosa C.I'. HNudopmarnka. [IpakTukym: yaeOHOE mocoone Mocksa : OO0 9BC
(https://znanium.com/catalog/document?id=436122) "Hay4Ho-
M3/1aTeNIbCKUH
nentp MHOPA-
M", 2023
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.2 | Bypekos /1.B. Hudopmarnka: yaebHOE Mocobue PocroB-Ha- 3bC
(https://znanium.ru/catalog/document?id=439264) Hony :
W3nparenbcTBO
IOxHoro
(benepanbHOTO
YHHBEPCHUTETA
(I0dV), 2022
JI1.3 | Iubaiikus C. . Wudopmarnka (crienriassl). JlabopaTopHbIA IpaKTHKYM: CaHKT- 9BC
yaebHOe mocodne 11 By30B Ierepbypr :
(https://e.lanbook.com/book/440045) Jlans, 2025
7.1.2. lonoJHUTeAbHAS TUTEPATypa
ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 |ens A. X. IIpakTUKyM IO METOJaM IIOCTPOEHHSI aATOPUTMOB: KypC: Mocksa : 9bC
y4eOHoe mocooue UnrepHer-
(https://biblioclub.ru/index.php?page=book&id=234674) YHuBEpcUTeT
Wudopmannons
bIx TexHonoruit
(MHTYUT),
2009
J2.2 |I'ycea E. H., HNudopmartnka: yaebHOE Mocobue Mocksa : OBC
Edumosa U. 10., (https://biblioclub.ru/index.php?page=book&id=83542) OJINHTA, 2021
Kopo6kos P. U.,
Kopo6xosa K. B.,
Mosguan U. H.
7.2. Ilepeuyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"
31 |AnexceeB Muxamn Hukonaesud [DnekTpoHHBIH pecypc] : caitt / Yens6. roc. yH-T. — Uenabunck, 2011-. — Pexxum
nmoctyma: http : //math.csu.ru/~alexeev/, cBodoansIii http : /math.csu.ru/~alexeev/
D2 | VHTepHET-YHUBEPCUTET HHGDOPMAIIMOHHBIX TEXHOJIOTHI [DnekTpoHHbIN pecype] : caiit / HOY «MHTYUT». —
Mockasa, 2003-. — Pexxum goctymna: http://www.intuit.ru/, ceobomnsrii http://www.intuit.ru/
23 | MAXimal [DnexTponHsIii pecypc] : caiiT / M. BaHOB. — [B. M., 2007-2012]. — Peskum mocryma: http : //e-
maxx.ru/algo/, ceobonusIil  http : //e-maxx.ru/algo/
294 | ALGOLIST.MANUAL.RU Airoput™sl 1 METOIBI [ DNEKTpOHHBIH pecypc] : caiit / U. Kanrop. — [b.M., 2000-2007].
— Pexxum noctyma: http: //algolist.ru/, ceobomusii http: //algolist.ru/

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe o0ecnieyeHmne

Adobe Reader

LMS Moodle

Notepad++

Python

Open Project

OpenOffice

7.3.2 IIpodeccoHanbHBIe 6a3bl JAHHBIX U HH()OPMALHOHHO-CIIPABOYHbIE CHCTEMBbI

DNEeKTPOHHBIN KaTasor HayaHo# onbmmnoreku Yenl'Y [DnexTponHsIi pecype] : 6a3za nanubIx / Yenso. roc. yH-T. —
Yensbunck, 1992

eLIBRARY .RU [OnexTpoHHBIHA pecypc] : HaydHast JIEKTPOHHAsI OMOIMOTeKa [HayIHOH IIePUOJUKH HAa PYCCKOM SI3BIKE |. —
Mockga, [1999-]. - ocTyn k monHBIM TekcTam nocie peructpanun u3 cetd Yenl'Y. — URL: http://elibrary.ru/defaultx.asp.

Moodle [DnexkTpoHHBI pecypc]: cucTeMa TUCTaHIIMOHHOTO 00ydeHHs : [06a3a naHHbIX] / Uensab. roc. yH-T. — YensIOMHCK,
[6.r.]. — Joctyn u3 cetu UenlV mnw, mociie perucTpalii U3 CETH YH-TA, U3 JIIO00H TOYKH, UMEIOIIEH TOCTYI B UHTEPHET. —
URL: http://moodle.uio.csu.ru/login/index.php.

Haydanas 6udnrorteka YenssOMHCKOTO roCynapCTBEHHOTO YHUBEPCUTETa [ DIEKTPOHHBIH pecypc] : [caiit] / YensO. roc. yH-T. —
Yemsiounck, [2001-]. — Pesxxum mocryma: http://www.lib.csu.ru/ , cBo60aHBIH. — 3ardI. ¢ 9KpaHa.

WuTtepHeT yHIBEpcHTET MHOOPMATMOHHBIX TEXHOIOTHH [ DIEKTPOHHBIN pecypc]. — DIeKTpoH. naH. — Pexxnm noctyna :
http://www.intuit.ru/
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

JUis peanu3ariy AUCIUILIIHBI MCIIOTIB3YIOTCS yIeOHBIE ayTUTOPHH IS IPOBEACHHS 3aHATHIH JIEKIIHOHHOTO THIIA,
71a00paTOPHBIX 3aHATHH, TPYIIOBEIX U HHANBHIYAIbHBIX KOHCYIBTAINH, TEKYIIETO KOHTPOJIS M IPOMEXYTOUHOH
aTTecTalluy, a TaKXKe MIOMEIEHHUS JUIs CAMOCTOSTENbHOI paboThI.

Y4eOHBIC ayTUTOPUH YKOMILICKTOBAHBI CIICIIUAIN3HPOBAHHON MeOeTbI0.

Jlis IpoBeIeHNs 3aHATHI JIEKIMOHHOTO THITIA HCTIOJIB3YEeTCS IEPEHOCHOE U / WITH CTAIMOHAPHOE MYIbTUMEIUITHOE
obopynoBaHue (3KpaH, HOYTOYK WK AECKTOI, MpoeKTop). s obecrieyeHns: TeMaTHYECKON MILTIOCTPALIMU 3aHATUI
JIEKIJMOHHOTO TUIIa B 00pa30BaTeNIbHOM IIPOLIECCE UCTIONB3YIOTCs I(poBbIe 00pa3oBaTeNbHbIE PECYpChl (MyJIbTUMEAUIHBIC
MPE3eHTANNH [0 BCEM TeMaM ITPOTPaMMEI).

Jlnst mpoBenieHus IPAaKTHIECKUX pabOT U caMOCTOSTENIbHONH pabOThI HCHONB3YeTCs] KOMITBIOTEPHBIN KIIacC ¢ BBIXOJOM B
VIHTepHET U TOCTYIIOM B 3IEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPEY YHUBEPCUTETA, C YCTAHOBICHHBIM
MPOrpaMMHBIM OOecIieueHHeM, YKa3aHHbIM B 11.7.3.1.

JUist caMOCTOSITeNIbHOM PabOTh! 00YJAIONIIXCSA HCHOIB3YeTCs TakKe YUTANIBHBIN 3a) HayaHOH Oubmnorexu Yenl'V (mepBbrit
kopmyc Yenl'Y) ¢ 1oCTyroM K pa3iuyHON CIPaBOYHOM JIMTEPATYpe, SHUUKIONCANAM, OHOIHOrpaduueckum u
TIOJTHOTEKCTOBBIM 0a3aM JIaHHBIX, HHPOPMALMOHHBIM MHTEepHET-pecypcam.

9. METOAUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

N3ydeHnIo TUCIMILIMHBI IOJDKHBI ITPEIIIECTBOBAT IIOJIydeHHE 3HAaHUH CTYJICHTAMH 110 IIKOJIBHOMY Kypcy HH(QOPMAaTHKH.
ITpu nmpoBeneHNn Ta6OPATOPHBIX PabOT CTyAEHTaM HEOOX0uMO 00paIaTh BHUMaHKE Ha TOT TEOPETHUESCKUIT (JISKITMOHHBII)
MaTtepual, KOTOPBI HCIONb3yeTCsl B KOHKPETHOM 3aJaHUM.

I[Tpu npoBeieHUH JEKIMI 1 1a00paTOPHBIX PA0OT CTYAEHTHI IOJDKHBI HCIIOIb30BATh CICAYIOINE aKTUBHBIE U
HUHTEPAKTHBHBIE ()OPMBI:

- 00CyX/IeHHEe BapHaHTOB PEHICHUS B THAJIOTOBOM PEXHME,

- KOMITBIOTEpPHOE MOJEIUPOBAHHIE U MPAKTUYECKUN aHANU3 Pe3ylbTaToB,

- Hay4HbIE JUCKYCCUH O COBPEMEHHBIX JOCTI)KCHUSX B M3ydaeMOH 00iacrty,

- B3aMMOIIOMOIIIB IO IPHHIAITY "C/IeNIall caM - TIOMOTH TOBapHIIy".

B xakxmoM ceMecTpe CTYACHTHI BRITOTHAIOT Ha TJAOOPAaTOPHBIX pab0Tax WHANBHUAYAIbHBIC 3aJaHUS [0 PEIICHUIO 33/1a4 Ha
NPUMEHEHUE M3y4eHHBIX Ha JIEKIMSIX METOJJ0B, PE3Y/IbTAaThl IPOBEPKH KOTOPBIX CIIY)KAT OCHOBOH ISl ClIauM 3aueTa I
JIOITyCKa K 9K3aMeHYy.

ITpu 00y4eHHnH KLl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHE 3[J0POBbBSI JIIEKTPOHHOE 00YUCHHUE, TUCTAHIIMOHHbIC
o0pa3zoBaTenbHbIe TEXHOIOTHH MPEyCMATPUBAIOT BO3MOXHOCTh [TpHeMa-Tiepeadn HHPOPMALUK B JOCTYITHBIX IS HUX
dbopmax.

Peanu3anust qUCHUILUIMHBI ¢ TPUMEHEHUEM 3IEKTPOHHOTO 00y4deHHs, TUCTAaHI[HOHHBIX 00pa30BaTebHbIX TEXHOJIOTHI (Jlanee
— 30, JOT) ocymecTBnsiercs Ha ocHOBaHUU «IIonoeHUs 0 peann3au OCHOBHBIX U TOTIOJHUTEIBHBIX 00pa30BaTENbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIEeKTPOHHOTO 00yUeHNS W AUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH B (eiepaTbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeIbHOM YUPEXICHUH BBICIIETO 00pa3oBaHus «HeIsI0MHCKUH rocynapCcTBEHHbIH
yHHUBEpcUTET», «[10J10)KeHNs 0 TIopsiiKe 3aueTa 00YJaIOMUMHUCS 10 OCHOBHBIM ITPO]ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMam Beicirero oopasosanus B PI'BOY BO «Uenl'V» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIONIIX
00pa3zoBaTENbHYIO AEATENBHOCTD, YICOHBIX IPEAMETOB, KYPCOB, AUCIUIUIHH (MOIYIIeH), IPaKTHK, JOTIOTHUTEIBHBIX
00pa3oBaTeNbHBIX MPOTPaMM» MOCPEICTBOM JIEKTPOHHON HH(popMamoHHO-00pa3oBaTenbHoi cpeast @PTBOY BO
«YenI'Y». B uckmounTenbHbIX cirydasx (Gpopc-mMaxkop U T.I1.) IpU peasin3aly 00pa3oBaTeIbHON 1eITEIbHOCTH C
npumeHerueM D0, JIOT Moryr IpuMeHATh KOMITIOHEHTHI, HE BXOAAIINE B TIEpeUeHb AJIEKTPOHHON HHYOPMATHOHHO-
00pa3zoBaTeNbHO Cpesbl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIUITIJINHBI OBYYAIOIIUMHUCH C
NHBAJIMJHOCTBIO U OT'PAHUYEHHBIMHA BO3MOXHOCTAMM 310POBbA

OcBoeHHE TUCHUIUIMHBI HHBAIWAAMH M JIMIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTAMH 3J0pPOBbSl OCYHIECTBIAETCA C
UCIIONIb30BAaHUEM CIEHHAIBHBIX TEXHHYECKHX CPEICTB M HMH(OPMALMOHHBIX TEXHOJOTHH, MHPENOoCTaBIsieMbIX PecypcHbIM
y4e0HO-METOMYECKUM IIEHTPOM II0 OOYIEHHIO MHBAIUIOB H JIUI C OTPAaHWYCHHBIMH BO3MOXHOCTSMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOHIBHBIE CIIEIMANbHBIC TEXHHYECKHE CPEACTBAa IS JIHIl C HapYIICHHSIMU 3peHHS U C
HapyIICHUEM CITyXa, ACCUCTHBHbBIC HH(POPMALOHHBIE TEXHOJIOTUH).

ITpn HEOOXOOMMOCTH JUTA OOYJAIOIIMXCS C HApYIICHHSIMH 3pEHHS Ha pabdodnx MecTaxX A IMPOBEACHHS IPAKTHYCCKUX WIN
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71a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CICNMATbHOE IPOTpaMMHOE oOecHedeHne (IporpaMMa pedeBOd HaBHTAIUH,
pedeBble CUHTE3aTOPBI, IKPaHHbIE JIYIIBI).

B yueOHble aymuropuum obecrieunBaeTcs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOMMXCS C WHBAIMJHOCTBIO U C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmolf ayauropmu, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KOJIMYECTBO MECT I OOYJAIOMUXCI C y4eTOM
HapyIICHUH UX 370POBBSL.

Jlis ocBOGHHS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOW OmbOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENUATBHBIX TEXHHYECKHX CPEICTB;
JIOCTYII C MOMOIIBIO CMEHUATIbHBIX TEXHHYECKHX M MPOrPAMMHBIX CPEACTB K JJICKTPOHHBIM HCTOYHHMKAM, MPECTABICHHBIM B
(hopMe >IEKTPOHHOTO JOKyMEeHTa B (poHzAe HaydHOH 6ubmroreku Yenl'Y miH 371eKTPOHHO-OUONINOTEYHBIX CHCTEMAX.
Y4eOHO-MeTOAUYEeCKINe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa MHBAIMAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0pPOBBSI IPEIOCTABISIOTCS B (OpMax, agaNTHPOBAHHBIX K OTPAHHUYCHUSM HX 3[0POBbS M OCOOCHHOCTSAM BOCIpPUSTHS
HHpOPMAIIUH.

JIis MHBANWIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy mpoBeneHUM IMPOMEKYTOUHOI aTTECTAlMU 110 JUCLUIUIMHE OOYydJalomMMCs C HMHBAJIMAHOCTBIO M C OIPaHMYEHHBIMH
BO3MOXXHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 110 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYATbHBIX OCOOCHHOCTEH HHCTPYKIHMH O TOPSIKE MPOBEICHUS IIPOMEXKYTOUYHON aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXXHOCTU OTBETOB Ha 3aaHHA (IMCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE, MHChMEHHO mpudToMm bpaiins, ¢
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IMpn mpoBemeHUH TPOIEAYPH! OLCHUBAHUS PE3YNBTATOB OOyYCHHsS HHBAIMAOB W JIMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
370pPOBBSI TIPEIYCMATPHUBACTCS HCIONBb30BaHME MpemocTaBileHHBIX Yenl'Y wimm COOCTBEHHBIX TEXHHUYECKHX CPEJCTB,
HEOOXOJMMBIX MM B CBSI3M C HMX HWHIMBHIYalbHBIMH OCOOCHHOCTSIMH. I[Ipn HEoOXOJMMOCTM MHBAaNMIaM M JIMLAM C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABIACTCS JOTOJIHNUTENFHOE BpeMsl A ITOJrOTOBKH OTBETAa HA 3aJaHMS,
TPOIIe/Typa OIICHUBAHMS PE3yIFTATOB OOYIECHHS M0 AUCIUILTIHE MOKET IPOBOJUTEHCS B HECKOJIBKO ITAIOB.

© ®I'BOY BO «Henl'V»




02.03.02 dynagameHTaabHasi HH(POPMATHKA U HHPOPMALIMOHHbIE TEXHOJIOTHH,
Hanpasaennocts (mpouis) IIpukiragHoe mporpaMMupoBaHiie M CHCTEMbI MICKYCCTBEHHOTO
uHTennexkra, PIIJ] indopmaruka, 2026 r.H., ouHasi popma 00yueHus.

PaGouas nporpamma qucuMIJIMHBI (MO1YJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB

Y4eHBIM COBETOM MAaTEMaTHUY€CKOTO (baKy.TILTeTa

ITporoxon 3aceqanust Ne 8 ot 19.02.2026

[Ipencenarens YueHoro coBera

MareMaTH4ecKoro (akynpTeTa COIVIaCOBAHO A. C. CKkopbIHUH

3aceualmeM Ka(l)e[lpbl BBIYMCJIUTEILHOH MEXaHUKHU H ](lH(l)OpMaIII/IOHHle TEeXHOJIOTHH

ITporokon 3aceqanust Ne 7 ot 18.02.2026

3aBenyromui kapenpoi COIIaCOBaHO M.B. Ilnexanosa

ABTOD (COCTaBUTEIIH) A.C. ABwiioBuY

CTpykTypa pa6oueii mporpaMMbl cO00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1



