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PaspaGorunk(u); kadenpa AUCKPETHOW MaremaTMKu U HHpOpMaTHKM, ¢,
fpenonasarens Mupsa6ekos 51.M.

PaGoyas lIporpaMMa aucuumIMEbL 0106peHa:

Ha 3acenanvu kadenps AHUCKPETHOM MaTeMaTHKH U MH(POPMATHKH OT 28.02.2022r,
NPOTOKOJT Ne6

3aB. kaenpoit IM// Maromenos A.M.

(moamuce)

Ha 3acenannu Mertoauyeckoro cogera axynbrera MaTemMaTHKy 1 KOMIIBIOTEPHBIX
Hayk oT 24.03.2022r., npotokon Ned.

I[Ipencenarens 72, Puzaes M.K.

(noanwuce)

PaGouas IIporpaMMa OuCLUITIUHEI corijiacoBaHa ¢ YHCGHO-MCTOIIH‘ICCKHM

ynpaslieHueM « 31 » (03 2022r

Havansuuk YMY %"‘ Iacanramkuesa AT,

(moamwuce)




AHHOTauus padoyeil NPOrpaMMbl JTUCUUILIHHBI

JuctumiuHa  «AJNTOPUTMBI W SI3BIKM  MPOTPAMMHPOBAHHS»  BXOAHUT B
oOszatenbHyto 4actb OIIOIl GakamaBpuara mo HampasieHuto 44.03.01
[legarornyeckoe oOpazoBaHue.

JucuuninHa peanusyercd Ha (pakylibTeTe MaTEMaTUKH U KOMITBIOTEPHBIX HayK
Kadeapoit TMCKPETHOU MaTEeMATUKU U HHPOPMATHUKH.

ConepxcaHHe AUCHOUIUIMHBI ~ OXBATBIBACT  KPYr'  BOIIPOCOB, CBA3aHHBIX C
COBPCMCHHBIMHU 3HAHUSAMU B o0acTu AJITOPUTMOB U A3BIKOB IIPOIPaAMMUPOBAHMA.

HucuumiiHa  HaneneHa Ha  (QOPMUPOBAHHUE — CIEAYIOMIUX  KOMIETEHIIMM
BBINTYCKHUKA: YHUBepcalnbHbIX — YK-1, o6menpodeccunonansubix — OIIK-2.

Hpenoz[aBaHHe AUCHUIIIMHBL IIPCAYCMATPUBACT IIPOBCACHUC CIICAYIOINUX BHIOB
y‘-I€6HBIX 3aHSATHM: JICKOUH, ITPAKTUYCCKUC 3aHATUA U CAMOCTOATCIIbHAA pa60Ta.

PaGouasi mporpamma IUCHMIUIMHBI TMPEIYyCMATPUBAET IMPOBEACHHUE CIEAYIOIIUX
BUJIOB  KOHTpPOJISI  ycleBaeMOCTH B  ¢GoOpMe KOHTPOJbHOM  paboThl U

IIPOMEKYTOUYHBII KOHTPOJIb B (POpME IK3aMEHA.

OObeM AUCIUIIITNHBI 3 3a4€THBIX €AMHUIL, B TOM YHCIIE B aKaJeMHUECKHUX Jacax Io
BUJIaM y4€OHBIX 3aHATHI

O0BbeM TUCHUIUIUHBI B 3a09HOM popme

Cemectp

YueOHble 3aHATHS Dopma
B TOM YHCJIE: IIPOMEKYTOUYHON
KonraktHas paboTta oOyuarommxcs ¢ CPC, B aTTecTaluu
o MIpEno/iaBaTesieM TOM (3auer,
3 U3 HHUX uhcrie | Audepenunpos
8 Jlexuun JlaBoparopHble IIpakTrueckue JK3aMe AQHHBIN 3a4eT,
3aHATHS 3aHSATHS H JK3aMeEH
5 108 8 8 92 DK3aMeH




1. Ileau ocBOeHMS TUCHUIIJIMHBI

[leapt0 OCBOEHUS IUCUMUIUIMHBI «AJTOPUTMBI M SI3bIKHM MNPOrPaMMHPOBAHUS
ABJSIETCS ~ O3HAKOMJICHME  CTYJIEHTOB C  HMCTOPMEM  pPa3BUTHSA  S3BIKOB
IIPOTPaMMUPOBaHUS, C NMAPAIUTrMaMHU POrPAMMHUPOBAHMS, CTPYKTYpaMH JTaHHBIX,
3HAKOMCTBO C METOJAMH, IIPUMEHSIEMBIMU B IPOIrPaMMHUPOBAHUM, U3BECTHBIMU
aJITOPUTMaMH, BO3MOKHOCTBIO PaOOThI C IMHAMUYECKOU MAMSTHIO.

2.MecTto qucnuniaudbl B cTpykrype OIIOII 6akanaBpuara

JMucuunnnHa  «AJNrOpuUTMBI M SI3BIKM  NPOTPAaMMHPOBAHUS»  BXOJUT B
obOsBatenpHyto  4yactb OIIOIl OGakamaBpmara mo HampasieHuto 44.03.01
[legarornyeckoe o6pazoBaHue.

I[I/IC]_II/IHJIHHa «AJIFOpI/ITMI)I u SA3bIKH IIporpaMMHupOBaHUA» IIpU3BaHa
COﬂGﬁCTBOBaTb 3HAKOMCTBY CTYACHTOB C A3BIKaMH )51 MCTOJaMU
[porpaMMHpOBaHUsA U ABJICTCA KypCOM, IJII OCBOCHHUA KOTOPOI'O H€06XOIIHMBI
TCOPCTUYUCCKUC 3HAHHA U IIPAKTHYCCKHNC HABBIKH, ITOJIYUYCHHBIC IIO JUCHHUILIMHAM
«OcHOBBI IIporpaMMHUupPOBaHUA, «AJ’IFOpHTMBI u aHaJIn3 CJIOKHOCTH»,
((I[I/ICKpCTHaH MaTCMaTHuKa».

3. Komnerenuuu odyyarouierocsi, opmMupyemsoie B pe3yjbTaTe 0CBOCHUS
AUCHUILIMHBI (TIepeYeHb IVIAHUPYEMbIX pPe3y/IbTaToB 00y4eHHs U Ipoueaypa

OCBOECHHS).

Koa u HaumeHoBaHue Koa u HaumeHoBaHue Ilnanupyemble pe3yJibTaThl IIpouenypa
KOMIeTeHIHH U3 HHAMKATOPA A0CTUKEHHS o0yueHus OCBOEHHS
onoIn KOMIIeTeHIui (B

coorBercTBUH ¢ OIIOII
YK-1 YK-1.1. 3HaeT: OCHOBHBIE MPUHLIUIIBI U JlaboparopHsie
CniocoOeH ocymiecTBisaTh | JleMOHCTpUpYET 3HaHHE METOJIbl KPUTHYECKOTO aHAJIH3A. paboTHI,

IIOUCK, KpUTUYECKUI
aHaJI3 U CUHTE3
nH(pOopMaIuy,
MPUMEHSTH CUCTEMHBIH
MOJTXOJT JIJISl pEeILICHHS
MOCTaBJICHHBIX 33134

0COOEHHOCTEHW CHCTEeMHOTO U
KPUTHYECKOTO MBIIIUICHHS,
apryMEHTHPOBAHHO
(dhopMyUpyeT COOCTBEHHOE
CYXXJIEHHE U OI[CHKY
HHPOPMAITUH, TPUHUMACT
000CHOBaHHOE PEIIEHHE.

YMeeT: nonyyaTh HOBbIE 3HAHUS HA
OCHOBE aHaJIN3a, CHHTE3a;
MIPUMEHSATH JIOTHYECKUE POPMBI U
MIPOIIEAYPhI; PEKOHCTPYHUPOBATH U
aHaJIM3UPOBATH IUIAH MOCTPOCHUS
COOCTBEHHOM WIIN 1y>KOH MBICIIH;
BBIICJISATh €r0 COCTaB U CTPYKTYPY.
Brnazgeet: ciocoOHOCTBIO
HCCIIEeIOBATH MTPOOJIEMBI,
CBsI3aHHBIE C IPOPECCHOHATLHOM
JESATSIIbHOCTBIO, C MPUMEHEHUEM
aHa/3a, CHHTE3a U JAPYTUX
METOJIOB HHTEJUIEKTYaTbHON
JIeSITEIIBHOCTH; CO3HATENBEHO
IJIAHUPOBATh, PErYJIMPOBATh U
KOHTPOJIMPOBATH CBOE MBIIILICHUE;
CIOCOOHOCTBIO OLICHUBATH
JIOTHYECKYIO IPaBUIBLHOCTh
MBICIIEH; TOTOBHOCTBIO TPUMEHSTh
CUCTEMHBIH MOIXO0/] TIPU MPUHITHA
perieHui B mpodecCHOHATBHON
JIESITeIbHOCTH

KOHTPOJILHBIC
pa6OTBI, OK3aMCH




YK-1.2.

ITpunumaet Joruueckue
(hopMBI 1 IPOLIETYPHI,
crnoco0eH K pedieKchu 1o
MTOBOy COOCTBEHHON M TyKOM
MBICIUTEJIBHON AEATEIbHOCTH.

YK-1.3.

AHanM3upyeT UCTOYHUKU
nH(pOPMAITHH C TICITBI0
BBISIBJIICHUS UX MTPOTHBOPEINN
1 TIOMCKA JJOCTOBEPHBIX
CYKJICHUM.

3HaeT: METO/Ibl OMCKa HCTOYHHKOB
rH(OPMAIIMU M aHAJIN3a
npoOJIEMHOM CUTYalIUH.

VYmeer: cobupats HHHOPMALIUIO TI0
Hay4JHBIM MTpoOiIeMam,
OTHOCSIIITAMCSI K
po¢eCCHOHANbHON 00IACTH;
OCYIIECTBIISITh TIOMCK PEIICHUI
poOJIEMBI; CPAaBHUBATH
MPEUMYIIECTBA Pa3HBIX BAPHAHTOB
pelieHust mpoOJIEMbI U OLICHUBATh
UX PUCKH.

Brianeet: ciocOOHOCTBIO BBISBIIATD
Hay4HbIE TPOOJIEMBI U BHIOMpATh
aJIeKBaTHBIC METOJIOB JJIS MX
pelIeHus; CocOOHOCTEIO
UCCIICZIOBATh TPOOIICMBI
po(heCCUOHATBHON IEATEIIbHOCTH
C MIPUMEHEHNEM aHaJIN3a, CHHTE3a
U IpPYTUX METOJ0B
HHTCHHCKTyaHBHOﬁ JACATCIIBHOCTH.

OIIK-2

CriocobeH y4acTBOBaTh B
pa3paboTKe OCHOBHBIX U
JOIMOJTHUTCJIIbHBIX
00pa3oBaTeIbHBIX
MpoTpamm,
pa3pabaThiBaTh
OT/INIbHBIE UX
KOMITOHEHTHI (B TOM
YHCIIe C UCIOJIh30BaHUEM
nH(GOPMAITMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTH)

OIIK-2.1.

PaspabateiBaeT nmporpaMMel
y4eOHBIX MPEIMETOB, KYPCOB,
JUCLIUTUTUH (MOAYIEH),
MPOTPaMMBI JIOTIOTHUTEIHHOTO
00pa30BaHUs B COOTBETCTBHUHU C
HOPMAaTHBHO-TIPABOBBIMU
akTamu B cpepe oOpazoBaHMsL.

3HaeT NPHHIHITBI, METOIBI U
CpEIICTBa PEeIICHNUS CTaHAAPTHBIX
3as1a4 npodecCuoHaIbHON
JEeSITEIbHOCTH Ha OCHOBE
nH()OPMAITMOHHON 1
OoubmorpaduuecKon KyJabTyphl C
npUMeHEeHUEM HHPOPMAIIHOHHO-
KOMMYHHUKAIMOHHBIX TEXHOJIOTHI
U C Y4€TOM OCHOBHBIX TpeOOBaHHI
UHPOPMAIOHHOH 6€30MaCHOCTH.
YMeeT pemaTh CTaHIapTHEIC
337241 popheCcCUOHATBHON
JEeSITEIbHOCTH Ha OCHOBE
UHQOPMAIIOHHOH 1
OounbarorpadnIecKoi KyJIbTYpBI C
NpUMEHEHnEeM UH()OPMAIIOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
U C Y4€TOM OCHOBHBIX TpeOOBaHHI
rH()OPMAIMOHHOM 0€30IIaCHOCTH

OIIK-2.2.

IIpoexTupyer
WHIUBUyaJIbHbIE
o0pazoBareIbHbIe MapIIPYTHI
OCBOEHUS IPOTPAMM yUeOHBIX
MPEeIMETOB, KypCOB,
JUCLUIUTUH (MOAYIIeH),
MPOTPaMM JIOTIOJIHUTEIHLHOTO
00pa3oBaHUs B COOTBETCTBHUH C
o0pa3oBaTeIbHBIMU
MOTPEOHOCTIMHU
00yJaroTIIXCS.

3HaeT: KOMIIOHEHTBI OCHOBHBIX U
JIOTIOJTHUTENLHBIX
00pa3oBaTeIbHbIX IPOrPaMM,
MIPaBOBBIE AKTHI B chepe
00pazoBaHUS

VYmMeer: pazpaOaTbIBaTh NPOrpaMMbl
y4eOHBIX MPEIMETOB, KYPCOB,
TUCIIAIIINH (MOTyTIei),
MIPOTPaMMbI JOTIOJHUTELHOTO
00pa3oBaHMs B COOTBETCTBUH C
HOPMATHUBHO-TIPABOBBIMU aKTaMH B
ctepe 00pa3oBaHus;

JlaboparopHsie
paboThI,
KOHTPOJILHBIC
paboThI, 3K3aMeH




OIIK-2.3.

OcymecTtBiseT 0Toop
MearOrnYecKuX U APyrux
TEXHOJIOTHH, B TOM YHCIIC
nH(pOPMAITHOHHO-
KOMMYHHKAIMOHHBIX,
HCTIONBb3YEMBIX TIPH
pa3paboTKe OCHOBHBIX U
JOTIOTHUTENLHBIX
00pa30BaTeIbHBIX TPOrPAMM H
WX 3JICMCHTOB.

MIPOCKTUPOBATH UHINBUyaTbHbBIC
00pazoBaTeIbHBIC MAPIIPYTHI
OCBOEHUS IPOTPaMM B
COOTBETCTBHHU C
00pazoBaTeILHBIMU
MTOTPEOHOCTIME 00YJaOITIXCSI.
Brnaneet: cnocoGHOCTBIO
pa3pabaTbiBaTh OTAEIbHBIC
KOMIIOHEHTBI 00pa30BaTEIbHBIX
porpaMm (B TOM YHUCIIE C
HCHOJIb30BaHIEM MH(OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA)




4. O0beM, CTPYKTYpPA M coJep:KaHue TUCHUIIIMHBI.

4.1. O0beM TUCIUIUIMHBI COCTABIAET 3 3aUueTHRIX eauHul], 108 akageMuueckux
YacoB.

4.2. CtpyKTypa IUCUUTINHBI.

4.2.1. CTpyKTypa NTUCHMIUIUHBI B 3a04HOU PopMme

Buabl yueOHo# padoThl, ®opMbI TEKYLIETO
Pa3aennl u TeMbl BKJIIOYas KOHTPOJIA
Ne AUCHUILIUHBI CaMOCTOSITEIbHYI0 PadoTy ycIeBaeMOCTH H
n/ o CTYIeHTOB U NPOMEKYTOYHOM
n 5 TPYA0EMKOCTH (B 4acax) aTTecTanuu
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Mopayas 1. IlonsiTHe adropurma |
1 | IlonsTue 06 anropuT™Max u 5 2 2 14 [Tpuem
CTPYKTYpax JaHHBIX 1a00paTOPHBIX U
MPAKTHYECKHUX padoT
2 | ANrOpUTMBI COPTUPOBKH H 5 2 2 14 [Ipuem
MOMCKA 1a00paTOPHBIX U
IPAKTUYECKUX paboT
HUmoeo no mooynio 1. 4 4 28 KontponbHas pabora
Monayab 2. IpeBOBHAHBbIE CTPYKTYPbI H aJTOPUTMBI |
3 | HepeBws. Anroputmsel obxoma | 5 4 4 28 [Tpuem
1 hopMUpOBaHUS OUHAPHOTO 1a00paTOPHBIX U
JiepeBa IPAKTHYECKUX padoT
Hmoeo no mooynio 2: 4 4 28 KonTposnbHas pabota
Moayab 3. [1oAroToBKa K IK3aMeHY
IToaroroBka K 3K3amMeHy 36 DK3aMeH
6 | UTOI'O: 8 8 92

4.3. Conep:kanue JUCUUILIMHBI, CTPYKTYPUPOBaHHOE 10 TeMaM (pa3aesiam).

4.3.1 Coaep:kaHue JIEKIIMOHHBIX 3AHATHH M0 TUCHUIINHE
Mogayas 1. Ilonsitue aaropurma

Tema 1. IlonsaTre 00 aJropuT™Max M CTPYKTYpax AaHHBIX

OcHOBHBIE OMpeNEIeHUs, CBOWCTBA M CIOCOObI OMHMCAHMS aNrOpUTMOB. Bumbl
anropuT™MoB. OCHOBHBIE MPUHLMIBI  COCTaBJICHHS  AJIrOpuTMOB. OneHka
CJIIOKHOCTH aJIFOPUTMOB. YPOBHHM CTPYKTYp HaHHbIX. Kiaccudukaius CTpyKTyp
JAHHBIX. AJTOpUTMBI OOpPaOOTKH TPOCTBIX CTPYKTYp JHAaHHBIX. CTPYKTypbl
JAHHBIX: «MACCHUBY, «CTPOKa», KMHOKECTBO», «3aIIUCh» U T.1.



Tema 2. AIropuT™Mbl COPTHPOBKH M NMOUCKA

Knaccudukanus anropuTMoB BHYTpeHHEW cOpTUpOBKU. COPTUPOBKA C ITOMOILBIO
npsimoro oomeHa. CopTupoBKa € MOMOIIBI0 MNpsMOro BbiOopa. CopTHpoBKa ¢
NOMOIIBIO MpsiMOro BKItOUeHHs. CopTupoBka mnepeMemmBaHueM. COpTHPOBKA
meronoM Ilemra. bBeicTpasg copTupoBka. AHaJIW3 alrOpUTMOB BHYTPEHHEH
coptupoBku. CopThpoBKa npOCThIM causHueM. COpTHPOBKA €CTECTBEHHBIM
CIMsiHUEM. BHYTpeHHSAs COpTUPOBKA ¢ BHEWIHUM ciusHHEeM. OIeHKa BPEMEHHOU
CJIO’)KHOCTH AJITOPUTMOB BHEIIHEW COPTUPOBKH.

[locnenoBarensublii  (uHeiHBINA) mouck. [lomck ¢ OGapbepoM. bunapHbIit
(IBOWYHBIN, NUXOTOMHUYECKHI) IMOUCK. MHTEpHONMpYyOMUN IMOUCK. AJTOPUTM
Knyrra-Moppuca-IIparra. Ouenka BpeMEHHOM CJI0KHOCTH aIrOPUTMOB IOUCKA.

Mopyab 2. /lpeBOBHAHBIE CTPYKTYPBI H AJITOPUTMBI

Tema 3. lepeBbsi. ATropuT™Mbl 00X0/1a ¥ (POPMUPOBAHUSI OUHAPHOIO JepeBa
OcHOBHBIE  TOHATHS W omnpexaesieHusa.  OpHEHTHPOBAaHHBIE  JEPEBbS.
VYnopsinoueHHsle aepeBbs. bunapHbie nepeBbsi. CBoMcTBa OMHApHBIX JEPEBHEB.
[TpeoOpa3oBaHue yNOpsAIOUYEHHBIX JAepeBbeB B OuHapHble. COamaHCUpPOBAaHHBIE
nepesbs. [IpencraBienne 1epeBbeB B NaMATH.

O6xo0x B mmpuny. CuMMmeTpuuHbIi 00x0. O6x01 B riryouny. O6X0/1 0 YpOBHSIM.
®opmupoBanue B riayouny. @opmupoBaHue B MUpUHY. POPMHUPOBAHUE CHU3Y
BBepx.  DopmupoBaHne  OMHApPHOrO  J€peBa  MHUHUMAJIbHOW  BBICOTHI
dopmupoBaHue cOaTaHCUPOBAHHOTO OMHAPHOTO JIEPEBa.

4.3.2 CoaeprkaHue NPAKTUYECKUX 3AHATHH 10 TUCHUILINHE
Mogayas 1. Ilonsitue anropurma

Tema 1. IlonsaTHe 00 AJIrOPUTMAX M CTPYKTYPAX JAHHBIX

N3yyenue METOMOB  OIEHKH  CIOXKHOCTH  anroputMoB. OOpaboTka U
UCIIOJIb30BaHUE

MacCUBOB U cTpokK. OOpaboTKa M UCTIOIB30BAHNE MHOXKECTB U 3aIHCEH.

Tema 2. AIropuT™Mbl COPTHPOBKH M NOMCKA

HccnenoBanre M OLIEHKA aJITOPUTMOB BHYTPEHHEW COpTHpPOBKHU. [Iporpammuas
peanu3anus anropuTMOB BHYTPEHHEW COpPTHPOBKHM. lccnenoBanue, OLEHKa H
peanu3anus QJIrOpUTMOB BHEUIHEW COPTUPOBKHU. McciemoBaHWMe W OLEHKA
anropuT™MoB  mnoucka. [IporpammHas peanmszanuss  aJIrOpuTMOB  ITOHCKA.
Hccnenosanue, oneHka u peanmsanus anropurma KnyrraMoppuca-IIparra.

Moayab 2. /lpeBOBUAHBIE CTPYKTYPbI H AJITOPUTMBI

Tema 3. [lepeBbsi. AJITOpUTMBI 00X01a ¥ (OPMHPOBAHNSA OMHAPHOIO AepeBa



OpueHTHUPOBAaHHbBIE, YMOPSAIOYCHHBIE W OWHApHBIE JEPEeBbs; MpeoOpa3oBaHUe
YIIOPSIOYCHHBIX JIepeBheB B OuHapHbie. [IpencraBieHue aepeBbEB B IMaMATH
KoMIibtoTepa. O0X0/1 B IMPUHY; CHMMETPUYHBIN 00x0. O6X0/ B ri1yOuHy; 00Xx0/1
no ypoBHsM. @opmupoBaHne B TIIyOuHy; GOpPMHUpPOBaHHE B IUPUHY;
dbopmupoBanrue cHu3y BBepx. DopmupoBaHHEe OWHAPHOTO JepeBa MUHUMAIBHON
BBICOTHI; (popMHUpoBaHUE cOATAaHCUPOBAHHOTO OMHAPHOTO JIEpeBa.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

B mpomecce  mpemomaBaHUS — IUCHUIUIMHBI  «AJTOPUTMBI U SI3BIKU
IPOTPAMMHUPOBAHMUS TPUMEHSIOTCS CIEAYIONe 00pa30BaTelIbHbIE TEXHOJIOTHU:
JICKIIMOHHO-3a4YeTHAasT CHCTeMa OOYYCeHMS, TEXHOJOTHSI Pa3BHTHS KPUTHYECKOTO
MBIIJICHUS, U3JI0KEHUE TEOPETHUECKUX TOJIOKEHHUM B X0/1€ JICKIIMOHHBIX 3aHSATUI
C  TOPUMEHEHHEM  COBPEMEHHOTO  HMHTEPAKTHUBHOTO  IPE3EHTAIMOHHOTO
o0opyZ0oBaHUs, MPOBEJAECHUE TPYNMNOBBIX auckyccuil. OCHOBHas JUTepaTypa,
MPE3EHTAIlMM U KOHCIEKTHI JIEKIMI MPEJOCTABISIIOTCS CTY/IEHTAaM B AJIEKTPOHHOM
BUJIC.

6. YueOHO-MeTOAMUYECKOE 00eceyeHre CaMOCTOATEeIbHON PadoThI CTYICHTOB.
CamocrosiTenbHas paboTa CTYJAEHTOB CKJIaIbIBAECTCS U3:

— MpopabOTKH JEKIMOHHOIO MaTepuaia (HaCTOATEIbHO PEKOMEHYeTCs
CaMOCTOSITENIbHOE NMPAKTUUYECKOE PEIlICHUE BCeX pa300paHHbIX Ha JEKIUIX
yIOpaXKHEHUI );

— M3y4YEHMs PEKOMEHJI0BAaHHOM JIUTEPATypPbl U MAaTEPHUAJIOB COOTBETCTBYIOIIUX
(GhOpPYMOB UHTEPHET;

— TIOJIFOTOBKH K OTYETaM I10 JIa0OpaTOpPHBIM paboTam;

— TOJTrOTOBKH K CAa4e MPOMEXYTOUHBIX (POPM KOHTPOJIS.

Ne | Bug Bua xontposns YyebHo-MeToANYECKOe
CaMOCTOSTEIIbHOMN oOecrieueHue
paboTHI

1. | IIpopaboTtka KonTtposnbHbIit Cwm. paznenst 7.1, 8, 9
JICKITMOHHOTO (GpOHTATBLHBIIN OIPOC JAHHOTO JIOKYMCHTA
MaTepuaa

2. | U3yuenue KonTpoabHbIit Cwm. pazgenst 7.1, 8,9
PEKOMEHJ0BaHHOM | (PpOHTATIBLHBIN OMPOC, JIAHHOTO JOKYMEHTA
JTUTEPATYPHI U IPUEM U MPEICTaBICHUE
MaTepHuaioB pedeparos.
COOTBETCTBYIOIIHNX
dbopymoB
WHTEPHET

3. | [loaroroBka x [IpoBepka BBINOJIHEHUS Cwm. pazgensi 7.1, 8,9
OTYeTaM I10 pabor, JTAHHOTO JIOKYMEHTA




PAKTUYCCKUM OTIPOC TI0 TeMe PabOTHI.
paboTam.

4. | IloaroroBka K KonTtpoasnbie pabotei mo | Cm. pazaenst 7.1, 8,9
claue KaKJIOMY MOZYJIIO. JTAHHOTO JIOKYMCHTA
IIPOMEKYTOUHBIX
¢dbopM KOHTPOJIS

7. ®OoH OLIEHOYHBIX CPEACTB VISl MPOBEAEHNs TEKYIIero KOHTPOJIs
yCIeBAeMOCTH, IPOMEKYTOYHOM aTTECTAIIUM 110 UTOTAaM OCBOEHMS
JTUCIHHUILINHBI.

7.1. TunoBbIe KOHTPOJIHHBIC 3aJaHUS

KoHTposbHBIE BONPOCHI M 3aJaHUSl [JISl TNPOBEJCHUN TeEKYyUIero
KOHTPOJISA

Mopnyasb 1. [lonsiTie 00 aaropuT™Max U CTPYKTYpax JaHHbBIX

1. Uem xapakTepusyercs CIO0KHOCTh alropuTma?

2. Kak o1leHMBaeTCA aCUMITOTUYECKAS CIIOKHOCTh anropurma’?

3. Kak nony4daercs BEpXHss OLIEHKA CII0KHOCTU AITOPUTMA?

4. Kakue (yHKIUU HUCMONB3YIOTCSA JUIsl TPEACTaBICHUS BEPXHEW OLICHKHU
CJI0>KHOCTH aJIrOpUTMa?

5. Kak o1eHuBaeTCs CI0KHOCTh IKCIEPUMEHTAIbHBIM METOJI0M?

6. Kak BiusieT pa3mep MaccuBa Ha BPEMEHHYIO CIIOXKHOCTb allroputMa?

7. Kak BIMsSET KOJIMYECTBO HUKJIOB MTOBTOPEHUS HCCIEAYEMOTrO alrOpuTMa Ha
MOTPEIIHOCTh OMPEAEICHUS BPEMEHU €0 BBINOJIHECHUS ?

8. Kak ompenensieTcss eMKOCTHAs CIIOKHOCTh alroputMa’?

9. JIBa pa3HbIX 3JIEMEHTAa MacCHUBa MMEIOT OJUWHAKOBbIE 3HaueHUs. Kakum
o0pa3oM OHM pa3IMyaroTCs B MaccuBe?

10. I[IpoBepuTh, BCTpEUAIOTCS JIU B 3aIaHHOM CTPOKE TOJIBLKO JIBE OYKBBI «a»?

11. DneMeHThI KaKUX TUIOB MOXET COJIEPKATh MHOKECTBO?

12. MoKeT i1 CyleCTBOBATh MHOXKECTBO, HE COAEPKAIIEE IIEMEHTOB?

13. Kakue ornepanuu U BCTpOCHHbIE (DYHKIIMH ONIPEIETIEHBI I MHOYKECTB?

14. MoryT nu CyIleCcTBOBaTh MHOKECTBA-KOHCTAHTHI?

15. Jnms kakkx  1ened  MOXKHO  HCIIOJb30BaTh  MHOXKECTBA B
MporpaMMHUpPOBaHUN?

16. YUem oTiinyaeTcs TUI JAaHHBIX «3aIIMCh» OT THUIIA JAHHBIX «MAaCCUBY»?

17. Yto Ha3pIBaeTCS MOJIEM 3aNIUCH?

18. MoryT 51 B 3anKCh BKJIAAbIBATHCS APYTHUE 3aITUCHU?

19. B kakoMm cily4ae MOYKHO CKa3aTh, YTO JIBE 3aIIMCH PaBHbI?

20. Cy1iiecTByeT JI1 MaKCUMAaJIbHBIN JIEMEHT 3aMUCHu?

21. Moryt 51 3anucy BHYTPY OJHOTO TUIIA OTJIMYATHCS KOJIMYECTBOM MOJIEH?

22. B xakoM ciyyae METOJl COPTUPOBKHU HA3bIBACTCS YCTOMUYMBBIM?

23. Kak BBINOJIHAETCS COPTUPOBKA BKIIOUCHUEM?



24. 3aBHCHUT JHM MOPSIAOK (PYHKIMH BPEMEHHOW CJIOXKHOCTU COPTHUPOBKH
BKJIFOYEHHEM OT yIOPSAJOYECHHOCTH MaccuBa’?

25. 3aBUCHUT JI1 BpEMsI COPTUPOBKHU BBIOOPOM OT YIIOPSIIOUEHHOCTH MaccuBa’?

26. KakoBbI OTJIMYUTEIBHBIE OCOOCHHOCTU OBICTPOM COPTUPOBKH?

277. Kak BBINOJHAETCA YIOPSAIOYCHHE ITEPEMEIIMBAHUEM ?

28. OcobenHoctn coptupoBku lllemna w Il KakuX JaHHBIX OHA
IIPEANIOYTUTENBHA?

29. V Kakux H3BECTHBIX BaM METOJOB COPTHPOBKM BPEMEHHAs CI0KHOCThb
3aBHCHUT OT 00beMa UCTIOIB3YEMON aMsTH?

30. YTto Takoe MOUCK U JUIsl 4UEr0 OH HY>KEH?

31. IlpuBeauTe CIOBECHOE OMKUCAHUE aJTOPUTMA JIMHEUHOTO MTOUCKA.

32. KakoBa BEpXHsS OLIEHKA TPYAOEMKOCTH aJrOpUTMa IUXOTOMHUYECKOTO
noucka?

33. KakoBa BepXHssI OLEHKA CIIOXKHOCTH aJIrOpUTMa HHTEPHOJUPYIOIIETO
noucka?

34. IlpuBenure ciloBECHOE omnucaHue anroputMma noucka Kryra-Moppuca-
IIparra.

35. Ouenute cnoxHocTh anroput™ma Kuyra-Moppuca-IIparra.

Mopyab 2. /IpeBOBUAHBIE CTPYKTYPbI JAHHBIX U AJTOPUTMbI

1. [Jaiite onpeneneHue AepeBa 00IIero BUa.

2. Yto Takoe CTEelNeHb IepeBa U TiiyOuHa aepena?

3. Ilepeuncnute cBOMCTBA JepeBhEB 0OIIETO BU/IA.

4. BBISICHUTE SIBJIICTCS JIU IEPEBO CUMMETPUUYHBIM.

5. Uro Ttakoe OunapHoe naepeBo? Kakue omepanuu omnpeaeiacHbl Haj
OWHApHBIM AepeBOM?

6. ChopmynupyiiTe anroput™ nmpeodpa3oBaHus JepeBa MPOU3BOJIBHOTO BUIA
K BUJIy OMHapHOTO JiepeBa.

7. Kak MO>XHO pa3zMecTuTh OMHAPHOE JEPEBO B MAMSITH KOMIIbIOTEpa?

8. B uem 3axirovaetcs 3aa4a 06xoa OuHapHOTO AepeBa?

9. OnuiuTe anropuT™Mbl 00X0/1a OMHAPHBIX IEPEBHEB?

10. B OuHapHOM yNOpPSIOYEHHOM JICPEBE HANTH Y3€ll C 3aJaHHBIM 3HAUCHUEM
KJIF0OUeBOro nosjsi. Ecnu Takoro snemMeHTa B iepeBe HET, TO J0OaBUTh €ro B AEPEBO.

11. B OunapHOM YIOPSJOYEHHOM JIepeBE YAQINTh Y3€JI C 3aJlaHHBIM
3HAYEHUEM KJIFOUEBOTO MOJIS.

12. latiTe onpeaeseHre cOaTaHCUPOBAHHOTO JIepeBa.

13. B uem oTnuuuTenbHbIe 0COOCHHOCTH COaTaHCUPOBAHHBIX JI€PEBHEB?

14. ChopmynupyiiTe anropuT™ NOCTPOEHUSI COATAHCUPOBAHHOTO JepeBa.

15. Pa3pabotarts nporeaypy 00paboTKu AepeBa B MPSIMOM MOPSIIKE.

16. PazpaboTtarts nporeaypy 00paboTKu AepeBa B CAMMETPHYHOM TOPSJIKE.

17. Pa3paboTtarth nporeaypy 00paboTKu AepeBa B 00paTHOM MOPSIKE.

18. Pa3zpabotaiiTe anropuT™M COPTUPOBKM MACCHBA C HCIIOJIH30BAHUEM
OounapHoro nepeBa. Ompenenute MOPSIOK (PYHKIIMM BPEMEHHOW CIIOKHOCTH
aJIrOpuTMa COPTUPOBKH.



19. Pa3paboraiiTe anropurM TMOHUCKA »JJIEMEHTa B OHHApHOM JEpEBe.
Omnpenenure NOpsAI0K GYHKIIMM BPEMEHHOM CIIOKHOCTH alrOpUTMa IMOUCKa.

20. Co3nath cOanancupoBaHHOE nepeBo. Halitu cpeanee apudmernyeckoe
3HauYCHUN MH(DOPMAITMOHHBIX MOJIEH Y3JI0B JepeBa.

21. Coznmatp cOanaHcupoBaHHOE jAepeBo. [loacunTaTh KOJUYECTBO Y3JIOB
JiepeBa C MOJIOKUTEIbHBIMU M OTPULIATEIbHBIMU 3HAYCHUSIMU MH(POPMALIMOHHBIX
TIOJIEH.

22. Coznmatb cOamaHcupoBaHHOE AepeBo. [loacunTaTh KOJUYECTBO Y3JIOB
JiepeBa C 3aJJaHHBIMH 3HAYCHUSIMHU WH()OPMAITMOHHBIX TOJIEH.

23. Cospmarb  nepeBo  nowucka. lloxgcuurate  cymmy — 3HaYeHUU
nH(GOPMAIIMOHHBIX MOJIEH y3JI0B JepeBa.

24. C wucnonb30BaHUEM JlepeBa IOWUCKA YAINTh M3 3aJaHHOTO TEKCTa
JyOJIUKATHI CJIOB.

25. Hapucyiite OMHapHO€ JEpeBO MOUCKA MUHUMAJIBHON BBICOTHI, B KOTOPOM
MPUCYTCTBYET IATH y3110B ¢ Kiarouamu 10, 20, 30, 40, 50.

26. IloctpouTs OMHApHOE AEPEBO C AJIEMEHTaAaMH — CHUMBOJIaMU. BbiBecTu
AJIEMEHTHI JIEpeBa 10 YPOBHSM.

27. Pa3paboTaTh aNropuTM OIpPEJEICHHUS YHCIa JIMCTHEB B HEMYCTOM
OMHApHOM JIepeBe.

28. Pa3paboTaTh aJIrOpUTM ONpEICTICHUS YICIIa BEPUIMH Ha 33JJAaHHOM YPOBHE
HEIyCTOro OMHAPHOTO JIepeBa.

29. Pa3zpaboTaTh alropuT™M KOMMUPOBAHUSI OMHAPHOTO JIepEBa.

30. IlpemnoxuTe pEKypCHBHYIO BEpCHIO OMNEpalnuyd J00aBICHUs Yy3/ia B
OMHaApHOE JIePEBO.

31. BblUHCIWTE KOJIMYECTBO BEPIIMH, [Js1 KOTOPBIX BBICOTA JIEBOTO
MOJIJIEPEBA PaBHA BBICOTE MPABOT0 MOIEPEBA.

32. VYpanute BCEe BEpUIMHBI, y KOTOPBIX BBICOTA JIEBOTO MOJEpeBa
OTJIMYAETCS OT BBHICOTHI MTPABOTO MOJIIEpEeBa Ha 2.

33. IIpemnoxuTe anrOpuT™M BBIYUCIICHUS BBICOTHI OMHAPHOTO JIepeBa MOKCKA,
€CJIM U3BECTEH yKa3aTellb Ha €ro KOPEHb.

34. IlocTtpouTh OMHaApHOE HepeBO, coiepkamiee n = 15 y310B. 3HadYeHHUS
KJIFOYEH B y37ax 3aJaBaTh C MOMOIIBIO JaTYMKA CIyYalHBIX YUCE C JUANa30HOM
D ot 0 no 100.

35. PazpabGotate anroputm mnpeoOpa3oBaHHsi OMHAPHOTO JepeBa B MPSIMO
IIPOIMTOE OMHAPHOE JAEPEBO.

Bompocbl  mpomMexXyTOYHOM  aTTeCTAllMM IO HUTOraMm  OCBOCHHS
AUCIHMIIJITMHBI

1. IToHsITHE anrOpUTMAa U €r0 CBOMCTBA.

2. Cnoco0Obl onucaHusi alrOpUTMOB.

3. Buzbl anropuTMOB ¥ OCHOBHBIE MPUHIUITBI COCTABIIEHUS aJTOPUTMOB.
4. OueHKa BBIYMCIATEIBHOMN CII0KHOCTH aJIrOpUTMA.

5. OueHka BpeMEHHOM CII0KHOCTHU alIrOpUTMA.

6. [lonsiTHE TUIIA JAHHBIX.



7. IloHsITHE CTPYKTYPHI JaHHBIX.
8. Kitaccuduxarnus CTpykTyp JaHHBIX.
9. CTpyKTypa TaHHBIX «MaCCHUBY.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

CTpyKTypa JaHHBIX «CTPOKa».

CTpyKTypa JaHHBIX «MHOKECTBOY.

3anucu ¢ PUKCUPOBAHHBIMU MOJISIMU.

3anucu ¢ BApUaHTAMMU.

Krnaccudukanus anropuTMOB BHYTPEHHEH COPTUPOBKH.
CopTupoBKa ¢ MOMOIIBI0 PSIMOTO 0OMEHa.
CopTupoBKa ¢ MOMOIIBIO IPSIMOTO BBIOOPA.
CopTHpOBKa € MOMOIIBIO IPSIMOTO BKIIOYEHUS.
CopTupoBKa nepeMenmBaHueM.

Coptupoka merogom Illemnna.

BeIcTpast copTUpOBKa.

AHanu3 anropuTMOB BHYTPEHHEW COPTUPOBKH.
CopTHpOBKA MPOCTBIM CIUSHUEM.

CopTHpOBKa €CTECTBEHHBIM CIIUSHHUEM.
BHyTpeHH:s COPTUPOBKA C BHEIIHUM CIIUSHUEM.
OneHka Ci10)KHOCTH aITOPUTMOB COPTUPOBKH.
ANTOpUTM NOCIEA0BATEIBHOIO ITOUCKA.
AJTOpuT™M OMHAPHOTO MTOUCKA.

AJTOPUTM UHTEPIIOISAIMOHHOTO ITOUCKA.
Aunroput™m noucka Kuyra-Moppuca-IIparra.
OneHka C10KHOCTH aJITOPUTMOB ITOMCKA.
OpHUEeHTUPOBAHHBIE U YIIOPSIAOUYEHHBIE 1€PEBbSL.
bunapHbIe 1epeBbs U UX CBOMCTBA.
COanaHcupoBaHHbIE IEPEBbSI.

AnropuTmbl 00X01a OMHAPHOTO JIepeBa.
bunapHsbIe 1epeBbs NOUCKA.

7.2. Meronnueckre MaTepHalibl, ONPEIETSIONIe MPOIeAypy OIICHUBAHUS 3HAHUH,
YMEHUMW, HABBIKOB W (WJIM) OMbITA JAESITEIbHOCTH, XapaKTePU3YIOIIUX ITarbl
dhopMUpOBaHUS KOMITCTCHITHIA.

OOmmii pe3ynbTaT BBIBOAUTCS KaK WHTErpajibHas OIICHKA, CKJIAIbIBAIOIIas W3
Tekymie padboTel - 50% u Tekyiiero KoHTposs - 50%.

Texymias paboTa 1Mo IUCHUTUTMHE BKIIIOYALT:

- Tocenienue 3ausatuii - 10 6annos,

- y4acTHe Ha MpaKTHUeCcKuX 3aHsATusx - 20 0amios,

- BBITIOJTHEHHE JTA00opaTOpHBIX 3aaaHuii - 30 6amios,

- BBITIOJTHEHHUE IOMAITHUX (2yAUTOPHBIX) KOHTPOIBHBIX padoT - 40 Gamios.

Tekymuii KOHTPOJIb 110 AUCLUILINHE BKIIIOYAECT:
- ycTHBIH ompoc - 40 Ganos,
- IMCbMEHHAas KOHTpoJIbHas padoTa - 60 6anios.



[IpoMexyTOUHBIN KOHTPOJb MO AMCIMIUIMHE BKJIIOYAET HK3aMEH, Pe3yJbTaThl
KoTOoporo oreHuBaroTcss 1o 100-0anmapHOM CHUCTEME OpPHUEHTUPOBOYHO IO
CJIEIYIOLIUM KPUTEPHUSIM:

1) onieHKa «OTIMYHOY, €ciH Yy cTyneHTa oT 86 1o 100 GamioB ¢ ydyeToM CTeneHu
YCBOEHUS, BBICOKMH YypOBEHb 3HAaHUM IO MPOrpaMMe JHUCLMUIUIMHBI, OTBEYAET
YeTKO 1 JIOTHYSCKH 0OOCHOBAHHO;

2) OLIEHKAa «XOpOILIO», €CIU y CTyAeHTa oT 66 10 85 OalIoB C y4eTOM CTENEHU
YCBOEHUSI, JOCTATOYHO BBICOKHI YpOBEHb 3HAHUU IO MpOrpamMMe IUCHUILIUHBI,
OTBEYAET B OCHOBHOM YETKO U JIOTUYECKH 0OOCHOBAHHO, HO JIOMYCKAET OT/ICIbHBIC
HETOYHOCTH.

3) OlleHKa «yJIOBJIETBOPUTEILHO», €CJIM Y CTyJIeHTa OoT 51 10 65 6aiioB ¢ yyeTom
CTEIIEHU YCBOEHUS, IOCTATOYHBIM ypOBEHb 3HAHMI IO MpOrpamMMme JHUCLUIUIMHBI,
OTBEYAECT B OCHOBHOM IPABWIBHO W B JIOTHMYECKON IIOCIIENOBATEIBHOCTH, HO
JOMYCKAeT OTAEIbHbIE HETOUHOCTH;

4) olleHKa «HEYJOBIETBOPUTEIBLHO», €CIIN Y cTyJeHTa oT 0 10 50 6aioB ¢ yuetoM
CTENIEHU YCBOEHHUSI, HEIOCTATOYHBIM YPOBEHb 3HAHUM 110 IPOrPAMME TUCLHUILIAHBI,
UMEIOTCSI CYHIECTBEHHBIE MPOOENbl B YCBOCHUM BAXKHBIX 3HAHWUW W3 MPOTPAMMBbI

Kypca.

8. YueOHO-MeTOANYECKOE 00ecIeYeHHne TUCIUILINHBI.
a) OCHOBHasl TUTEpaTypa:

1. benos B.B., Yuctsaxosa B.1. AIropuTmsl U CTpYKTYpPHI TaHHbIX. — M., 2017.

2. Hazapenko I1.A. AnTOpUTMBI U CTPYKTYPBI JaHHBIX [DJIEKTPOHHBIN pecypc]:
yueOHoe nocooue / Hazapenko I1.A. — DnekTpoH. TekcToBble JaHHble. — Camapa:
[IOBOMKCKMIT ~ TOCYHApCTBEHHBIM  YHMBEPCUTET  TEJICKOMMYHHUKAIUA U
UH(OPMATUKH, 2015. — 130 C. — Pexum JNOCTyTa:
http://www.iprbookshop.ru/71819.html. — 5bC «IPRbooks»

3. Huxmayc B. AnropuTMbl UM CTPYKTYpHl JaHHBIX [DIEKTpOHHBIA pecypc]| /
Huxnayc B. DnextpoH. TekcToBbie nannbie. — CapatoB: [IpodobpazoBanue, 2019.
—2019. — 272 c. — Pexxum goctyna: http://www.iprbookshop.ru/88753.html. — 9bC
«IPRbooks»

4. TlaBnoB JI.A. CTpyKTypsl U airopuT™Mbl OOpaOOTKU MAHHBIX. YUCOHUK. —
CanktllerepOypr: Jlans, 2020.

5. CawmyitmoB C.B. Anroputmbl u CTPYKTYphl 0OOpaOOTKH  JTaHHBIX
[DnexkTpoHHBI pecypc]: yueOHoe mocobme / CamyiimoB C.B. — DnexTpoH.
TeKkcToBbIe AaHHbIe. — CapaToB: By3oBckoe oOpazoBanue,2016. — 132 c. — Pexum
noctymna: http://www.iprbookshop.ru/47275.html. — 9bC «IPRbooks»

0) TONOJIHUTEIbHAS JTUTEpaTypa:

6. Axo A.B., Xomnkpodpt Ix.D., Yaeman JIx.JI. CTpykTypbl [aHHBIX U



anroputmsl. — CI16., 2010.

7. Kypanosa E.B. CTpyKTypsl U alroputmbl 00pabOTKU JaHHBIX [DIEKTPOHHBIN
pecypc]: maboparopHslii npaktukym / KypamoBa E.B., Mauukuna E.II. —
OnekTpoH. TeKkcToBble AaHHbIe. — HoBocuOupck: Cubupckuil rocynapcTBEHHbIN
YHUBEPCHUTET TelIeKOMMYHUKauii u uHopmartuku, 2015. — 23 c. — Pexum
noctyna: http://www.iprbookshop.ru/55501.html. — 35C «IPRbooks»

8. Meiiep b. IHCTpyMEHTBI, aITOPUTMBI U CTPYKTYPHI JAHHBIX [DIEKTPOHHBIN
pecypc] / Meiiep b. — DOnektpoH. TekcTtoBble nmaHHble. — M.: HHTepHeT-
YHUBEPCUTET UH(POPMALMOHHBIX TexHoJoruii, 2016 — 542 c. — Pexxum poctyma:
http://www.iprbookshop.ru/73680.html. — 95C «IPRbooks»

9. OBcannukoB A.B., IMukman FO.A. ANTOpUTMBI U CTPYKTYpHI JAHHBIX. —
Mumnck, 2015.

10. Cunrok B.I'. AIropuT™MBI U CTPYKTYpHI TaHHBIX. JJaOGopaTOpHBIN MPaKTHKYM.
VYyebnoe nocobue / Cuntok B.I'., Ps3anoB FO./l. — benropon: U3a-so BI'TY, 2013.
— 204 c¢. Pexum pgocrtyma: http://www.iprbookshop.ru/28363.ntml. — 3BC
«IPRbooks»

11. CyuaykoBa T.O. CTpyKTypbl M alrOPUTMbl KOMIBIOTEPHOU 00pabOTKU
naHHbIX [DnexktpoHHbli pecypc] / Cynaykosa T.O., Banbikuna I'.B.— DnektpoH.
TEKCTOBbIE  JaHHble. — M.: HHTepHeT-yHuUBEepcUTEeT HHGOPMAIIMOHHBIX
TEXHOJIOTHUH, 2016.— 749 C. - Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/57384.html. — 95C «IPRbooks»

9. Ilepeyenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«/HTEpHET», HEOOXOAUMBIX JIJISI 0CBOEHH S JUCIUILIUHBI.

1) eLIBRARY.RU [DaekTpoHHbIii pecypc]: anekTpoHHas oudamoreka / Haywu.
ANEKTPOH. 0-ka. — MockBa, 1999 —. Pexum noctyna:
http://elibrary.ru/defaultx.asp — 5I3. pyc., anrn.

2) Moodle [DnekTpoHHBIH pecypc]: cucTeMa BUPTYalbHOTO 00y4eHneM: [6a3a
naHHbIxX | / Jlar. roc. yH-T. — Maxaukana, r. — Jloctyn u3 cetu JII'Y nmu, mocne
pEerucTpalyy u3 CeTu yH-Ta, U3 JII0OON TOUKH, UMEIOIIEH IOCTYI B UHTEPHET. —
URL.: http://edu.dgu.ru/

3) Daekrpounsiii katajgor Hb JIT'Y [DnexkrponHslil pecypc]: 6a3a qaHHBIX
COJICPKHUT CBEJCHUS O BCEX BUJAX JIUT, moctynatomux B houa Hb
JAI'Y/larectanckuii roc. yH-T. — Maxaukaina, 2010 — Pexxum nocrymna:
http://elib.dgu.ru, cBOOOIHBII.

4) https://pythontutor.ru/ - BecrmaTHbIN Kypc 10 TPOrPaMMHUPOBAHHIO C HYJIS.

10. MeToanyeckue yKazaHusi 1Jsi 00y4aOIIMXCSH M0 OCBOCHUIO M CIUIIMHBI.

[Ipu pemienun 1aOOpPaTOPHBIX 3aJaHUN MPOTPAMMUCTCKUUN IMOJIX0J HEMPEMEHHO
JIOJDKEH TPUCYTCTBOBATH (06€3 HEero perieHue He OyJeT MOJHOICHHBIM), OJHAKO,
OH HE JIOJDKEH 3aCJIOHATHh Cyry00 MareMaThdecKue (I0Ka3aTelIbcTBO WU JIp.) H
AITOPUTMHYECKHE (TIOCTPOCHUE, ONTUMU3AIINS, BepUDHUKAIUS U Jp.) aCTIEKTHI.

11. TIlepeyeHb WH(POPMALMOHHBLIX TEXHOJOTHH, MCHOJb3yeMbIX MpPH
OCYLIECTBJICHMH O00pa30BaTebHOI0 Mpouecca M0 AUCHUIUVIMHE, BKJIKYasA


http://elibrary.ru/defaultx.asp
http://edu.dgu.ru/
http://elib.dgu.ru/
https://pythontutor.ru/

IEepeYcCHb MPOrpaMMHOIo odecmeuyeHusl H I/IH(l)OpMaHI/IOHHLIX CIIPAaBOYHbBIX
CUCTEM.

[Ipu ocymiecTBiIeHUN 00pa30BaTEILHOIO MpOIlecca CTyACHTaMU U MPodheccopcKo-
MMpCrnoaaBaTCIbCKUM COCTaBOM HCIIOJIB3YIOTCA CIICOYOIICC IMpOorpaMmMHOC
obecneuenne: Microsoft Windows, Python 3.10, Pycharm 2020.1 Community.
Taxoxe CTYACHTaM IIPCAOCTABJIACTCA OOCTYII K pOCCHfICKHM H MCXKAYHAPOIHBIM
SJICKTPOHHBIM onoInOoTEKAM UCpe3 KOMIIBIOTCPBI YHUBCPCUTCTA.

12. Omnucanume MaTepuaIbHO-TEXHU4YECKOW 0a3bl, HeOOXOAUMON IJIA
OCYILIEeCTBJICHHs 00pPa30BaTeJIbHOI0 MPOLeCcca 0 JMCHUILIMHE.

Hmeetcs HeoOxoaumasi muTepaTrypa B OMOIHOTEKE, MEIUAIIPOCKTOP U KOMITBIOTEP
JUISL IPOBEAECHUS JICKIIMI-TTPE3EHTALIUH.

JlabopaTopHble 3aHATHS TPOBOJATCS B KOMIIBIOTEPHBIX KJIAcCaX C HEOOXOJAMMbBIM
IPOrpaMMHBIM 00€CTIEYEHUEM.



