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1. Kparkas xapakTepucTHKA JUCHUILINHBI (MOLYJIs1)

Pabouas mnporpamma IUCHUIUIMHBL (MOIYyJs) «AJNTFOPUTMBI M CTPYKTYPBI JAaHHBIX»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BHICIIEr0 OOpa3oBaHmsi — OakamaBpuar 1o crernuanbHOCcTH 38.03.05 busnec-undopmaruka,
npoduns busHec-aHamUMTHKA, YTBEPXKIEHHBIM MPHKAa30M MMHHCTEPCTBA HAayKH M BBICIIETO
obpazoBanus Poccuiickoit @eaepaunu Ne 8§38 ot 29.07.2020 rona.

W3ydyenue AUCUMIUTUHBL (MOIYJsl) «AJNTOPUTMBI U CTPYKTYpPbI NaHHBIX» (HOpPMHpYET y
CTYZICHTOB yMEeHHE pa3pabaThiBaTh M CO3/IaBaTh ONTUMHU3UPOBAHHBIC PEIICHUS, YTO KPUTHUECKU
BaXHO JJIS1 IMPOU3BOJUTEIBHOCTH MporpaMMHoro obOecmedeHus. Kpome Toro, »Tu 3HaHUs
SIBIISTIOTCSI OCHOBOM JUIS JalIbHEHUIIET0 U3y4eHus 00Jiee CIOKHBIX TeM B 00JIaCTH KOMIIBIOTEPHBIX
HAyK U IPOTrPaMMUPOBAHHSL.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnuminHa (MOTyJb) BKIIOYEHA B YISOHBIH IJ1aH MO MPOTrpaMMe TOITOTOBKU
OakanaBpuarta 1o HanpasieHuro 38.03.05 busnec-undopmaruka, npoduibs busHec-anHauTHKa 1
BXOJIUT B BapUATHBHYI dYacTh bioka 1, dopmupyemyro ydacTHUKaMu OOpa30BaTEIbHBIX
OTHOUIEHHUM.

Jucnunnuza (MOIysb) SIBISIETCS BBIOOPHOW U OCTYIIHA JIsl M3yueHus Ha 3 u 4 Kypce B 5,
6, 7 wim 8 cemecTpax Ha BBIOOD.

Hesgb u3yyeHus: TUCHMIIMHBI (MOAYJISl): 3aKI0O4aeTcss B (GOPMUPOBAHUH y CTYIEHTOB
HaBBIKOB NPOCKTHPOBAHUSA M aHaimu3a 3(QQPEKTUBHBIX AITOPUTMOB M CTPYKTYpP AAHHBIX IS
pelIeHys pa3IMyYHbIX 33Ja4 IPOrpaMMHUPOBAHHUS.

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— (opMupoBaHue 3HaHMH NMPO ACUMITOTHYECKUI aHAIN3 aIrOPUTMOB, KIACCHUYECKHE
QITOPUTMBI NTOMCKA U COPTUPOBKH, OCHOBHBIE CTPYKTYphl JAHHBIX, OCHOBHBIE QJITOPUTMBI Ha
rpadax, OCHOBHbIE JTUHAMUYECKHE aJITOPUTMBL;

— (¢opMupOBaHHE YMEHMH NPUMEHATh ACUMITOTHMYECKMM aHaiu3 [ OLCHKHU
QITOPUTMUYECKON 3((HEKTUBHOCTH, PEaIn30BbIBaTh FPPEKTUBHBIE AITOPUTMBI B PA3IUYHBIX
KOHTEKCTax;

— (¢opMupoBaHHE YMEHHMH pa3pabaTbiBaTh W BHEIPSITb CTPYKTYPhl JaHHBIX IS
ONTUMAJILHOTO XpaHEHUs U 00pabOTKK MH(pOpPMAIMU, PEaTU30BbIBATh AITOPUTMBI IpadoB s
HaXOX/ECHNWS HAUMEHbIIMX IyTel, IUKIOB M IOTOKOB, pa3palbaThiBaTh pELIEHUS 3a/ad C
MOMOUIBbI0 AMHAMUYECKOTO IPOrPaMMHUPOBAHMS;

— (opMupoBaHHe HaBbIKA AHAIM3UPOBATH CI0XKHOCTh aJITOPUTMOB U BBIOMpaTh Hanbosee
MOJIXOJISLINE PEIICHNUS;

— (opMuUpOBaHHE HaBbIKa pa3BHUBATh AJITOPUTMHUYECKOE MBIIUICHUE [UISl pPELICHUS
KOMIUIEKCHBIX 3aJ1a4, ONTHUMHU3UPOBATh CYLIECTBYIOIIUE AITOPUTMBI I TOBBIIIEHUS WX
MIPOU3BOUTENILHOCTH;

— (¢opMupOBaHHE YMEHHUS NMPUMEHSITh AITOPUTMBI JJI PEUICHHs] NPUKIATHBIX 3a/1ad,
3 PEeKTUBHOE UCIOIb30BAaHUE AITOPUTMOB IOMCKA U COPTUPOBKU B PA3IMYHBIX KOMITBIOTEPHBIX
MPUIOKEHUSX, pa3padaThIBaTh U MPUMEHSAThH AITOPUTMOB I'pad)oB /JIsl pELIEeHHs] pealIbHbIX 3a/au.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxkarop
KOMIIETeHIIH U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

YK-1.

Crioco0eH OCYIIeCTBIISATh TIOUCK,
KPUTHYCCKUHN aHAIHM3 U CHHTE3
UH(OPMAITUH, IPUMCHSITH
CHUCTEMHBIH MTOXO/T ISl PEIICHHUS
MOCTABJICHHBIX 337124

YK-1.1.

3HaeT METO/IbI MOMCKA U aHAJIN3a
nH(pOopMaIuu B 001aCTH
aQHAUTHUKHA, OCHOBHBIE TIPUHITHIIHI
KPUTHYECKOM OICHKU HCTOYHUKOB
nH()OpPMAITIH B HX
pEJeBaHTHOCTH

YK-1.2.

YMeeT KpUTHUECKHU OLICHUBATh
WCTOYHUKYU MH(POPMALIUU U
CHHTE3UPOBATh JIAHHBIC U3
Pa3IMYHBIX ICTOYHUKOB JIJIS
perieHus 3aaa4, IpUMEHSITh
CHUCTEMHBIH MOAX0/T K aHATN3Y U
PEIICHUI0 KOMIUIEKCHBIX IPpobeM

YK-1.3.

NmeeT npakTHUECKUNA ONBIT
paboThI C COBpPEMEHHBIMU
MHCTPYMEHTaMH U TEXHOJIOTHSIMU
IUtst 00paboTKK MHPOpMAIINH,
(dbopMynupoBaHHUHU
CTPYKTYPUPOBAHUH 3a/1a4 Ha
OCHOBE NOJY4eHHON MH(opManuu

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/71a4 B paMKax MOCTaBJICHHOU
LIEJIU ¥ BEIOUPATh ONTUMAaJIbHbIE
CHOCOOBI X peIIeHHs, HCXOAS U3
JIEHCTBYIONIMX MPABOBLIX HOPM,
MMEIOILUXCS PECYPCOB U
OTpaHUYCHUI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYJIUPYIOIINE
JIESITETIbHOCTD B 00JIACTH PEIICHHSI
3a7a4, OCHOBHBIE METOIbI U
MOJIXOJIbI K ONPEICTICHHUIO Kpyra
3amau

YK-2.2.

YMeeT onpenensaTe Kpyr 3a1a4 B
pamMKax MOoCTaBJIEHHOM Iy,
BBIOMPATh ONTUMAIBHBIE CIIOCOOBI
pelIeHns 3a1a4, y9YuThIBast
HUMEIOLINECS PECYPCHI H
OTpaHHYEHU

YK-2.3.

NMeer nmpakTHYECKUN ONBIT
MPUMEHEHUS 3HaHUM O NMPaBOBBIX
HOpMax U pecypcax B peaJbHbBIX
CUTYyalusx, pa3paboTKu U
peann3anny peneHui B
COOTBETCTBHHM C YCTaHOBJICHHBIMHU
OTpaHHYEHHUSIMH

OIlIK-2.

Croco6eH MpoBOIUTH
UCCIIEeIOBaHNE U aHAJI3 PHIHKA
WHQOPMAITMOHHBIX CHCTEM U
UHPOPMAIMOHHO-
KOMMYHHKALIMOHHBIX
TEXHOJIOTHH, BHIOUPATh
panrOHaJIbHBIC PECIICHUA I
yrpaBieHus OM3HECOM

OIIK-2.1.

3HaeT OCHOBHBIE TEHAEHIINHA U
XapaKTEPUCTUKH PHIHKA
MH(POPMAITMOHHBIX CHCTEM M
WHPOPMAITMTOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

OIIK-2.2.

YMeeT npoBOANTH UCCIIEAOBAHNE
W aHaJIN3 PHIHOYHONW MHpOpMAIH
JUTSL OLICHKH TTOTPEeOHOCTEH
Ou3Heca 1 BIOOPa ONTHUMAIBHBIX
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perieHuit

OIIK-2.3. NmeeT npakTU4ecKuil OTBIT B
pa3paboTKe ¥ BHEAPESHUH
CTpaTteruil yrpasieHus OuzHecoMm
Ha OCHOBE aHAJIN3a PhIHKA
WH(POPMALIMOHHBIX TEXHOJIOTHH
IK-2. CnocobeH HCTob30BaTh [K-2.1. 3HaeT OCHOBHbBIE MAaTEMaTHIECKHUE
COOTBETCTBYIOIIUH METO/Ibl M HHCTPYMEHTAJIbHBIC
MaTeMaTHYEeCKHH anmapar v CpeICTBa, MPUMEHSIEMBbIE IS
WHCTPYMEHTAIbHBIE CPEJICTBA IS 00paboTKHM U aHAIN3a
00paboTKH, aHaTN3a U nHpopMaIu
CUCTEMAaTH3alUU UHPOPMALIUU 110 IIK-2.2. Ymeet 3¢ hekTuBHO
TEME HUCCIICIOBAHMUS TS PeIICHUs WCTIONIb30BaTh MaTeMaTHYECKHIA
3ama4 nmpodeccnoHaIbHOMN anmapat ISl CHCTeMaTH3aLIH
JeSITeTbHOCTH JAHHBIX ¥ PEIICHHS
npodecCHOHANBHBIX 3a1a4
[K-2.3. NmeeT npakTU4ecKUil OTBIT
paboThI C HHCTPYMEHTAMH
aHanu3a HHPOPMAIIUU B PaMKax
HCCIIEIOBATENBCKHUX MTPOCKTOB
IK-3. Crioco0eH roTOBUTH HAyYHO- [K-3.1. 3HaeT TpeOOBaHUS U CTAHJAPTHI
TEeXHUYECKUE OTUETHI, oopmienns Hay4aHO-
Mpe3eHTAlNH, HAyYHbIC TEXHUYECKUX OTYETOB,
myOJIMKAIMH TT0 pe3yJibTaTaM MPE3CHTALMHI U ITyOJIMKAIU
BBINIOJIHEHHBIX UCCIEA0BAHUN [1K-3.2. YMeeT CTpyKTypHpOBaTh U
HPE/ICTABIATH PE3YIITATHI
HCCIIEOBAHUN B ICHOU U
JIOCTYITHOH opme
[K-3.3. NmeeT npakTHIeCKUN OTIBIT
MOJrOTOBKHU M MyOJIUKAIMN
HAYYHBIX MaTEpUAJIOB,
OTpaXKAIOIINX PEe3yTbTaThI
BBITIOJIHEHHBIX UCCIICIOBAHUM
IK-8. CriocobeH 1moJ1 pyKOBOJICTBOM IK-8.1. 3HaeT NPUHIUIBI U CTaHAAPTHI
crienMancTa 6oee BEICOKOH yhpaBlieHHs IPOSKTaAMHU
KaTErOpUH OCYIIECTBIATH I1K-8.2. VMeeT pa3pabaThIBaTh IUIaHBI U
TUTAHUPOBAHUE U OPTaHU3ALIUIO OPraHHU30BBIBATH MPOCKTHYIO
MPOCKTHOM JeATEILHOCTH Ha JIESITeTbHOCTh B COOTBETCTBUH C
OCHOBE CTaHIapTOB YIPABICHHS YCTaHOBJICHHBIMH CTaHIAPTaMU
MPOEKTaMHU I1K-8.3. NmeeT npakTHIeCKUN OTIBIT

y4acTus B MPOEKTHOM paboTe,
BKJIIO4asd IJIaHUPOBAHUE U
KOOpJMHAILIUIO 337124
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3. Temaruueckuii njiax

Nen/ HanMeHoBaHue TpynoeMkocTh, akageMH4YeCKHE YAChI TKY

n pa3sjesia IUCIHIINHBI Ounasn ¢opma (Texyumii

(MoxyJis) KourakTHas pabora CamocrosiTes KOHTPOJIb
Jexkmun | CeMHuHapBI Koutpoun bHas paGoTa ycreBaeMocCTH)
1 [TonsTHe anroputMma. 5 5 21 Jlomarraee 3amaHme
Orenka Tpy10eMKOCTH [Noxroroska
aIropuTMa. CEMHUHApY
AcuMITOTHKA
2 bazoBbie anTOpUTMBI 5 5 21 Jlomarraee 3amaHme
[ToaroroBka k
CEMHUHAPY

3 ANTOPUTMBI ITOUCKA 5 5 21 Jlomarraee 3amanue
KonTponbHas
pabota

4 AJropuUTMBI 5 5 21 JlomanHee 3agaHue
COPTHPOBKHU KonTponbnas

pabora

5 CTpyKTYpHI TaHHBIX 5 5 21 Komnoksuym

6 JluHamuueckoe 5 5 21 JloMariHee 3aiaHue
MPOrpaMMHUPOBaHUE [NoxroroBka

CEMHUHAPY
IK3amen 4
Hmozo: 30 30 4 126

Obvem oucyuniunsl (Mooyisn) 190

(6 ak. u.)

Oovem Oucyunaunvl (M0o0ys) 5

(6 3au. eo.)

4. CopepxxaHue TUCHUUILIMHBI (MOTYJI51)
Nen/mm HaumenoBanue paziesa Conep:xaHue TUCHUILIMHBI (MOYJIs1) IO TeMaM
AUCHUIIMHBI (MOYJIs1)

1 [lonsitue anroputma. Omnenka | [lonstue anroputma. CrocoObl W3MEpeHHs BpPEMEHH BBHIIOJHEHUS
TPYJAO0EMKOCTH QITOPUTMA. | AITOPUTMOB.  ACHUMITOTHYECKHME  HOTalMu.  Macrep-Teopema.
AcHUMIITOTHKA PeKkKypeHTHBIE COOTHOIICHHUSI.

2 ba3zoBbie anroputmbl Jluneiinpie anroputmel. Teopust uucen. Anroput™ EBknuzaa. Pemero

Oparocena. Paxropuzanus yncen. PeKypcuBHbIE allTOPUTMBL.

3 ANTOPUTMBI ITOVICKA Bunapusbiii mouck. LlenounciaeHHbIN, BEIIECTBEHHBIH OMHAPHBIN TOUCK
0 OTBETY.

4 ANTOPUTMBI COPTUPOBKH basossie coptupoBku. COpTUPOBKA CIMSIHUEM. BrIcTpas copTUpOBKa.
IMupamupanbHas copThpoBka. Meron AByx ykasareneil. CopTHpoBKa
coObITuil. CKoJb3siiIiee OKHO.

5 CTpyKTYpbI TaHHBIX Knaccudpukanus ctpykryp naHHbix. CTekd, ouepead, odepequ JeKH.
MHoxecTBa, cnoBapy. OTHOCBS3HBIN TMHEHHBIA CIIMCOK, [IUKIHYECKUE
CIIMCKH, JIBYCBS3HBIA JMHEHHBIN CIIUCOK.

6 JlmHaMu4eckoe Omuomepnas nuaamuka. HBIT, HOIL.

IpOrpaMMHUpPOBaHHUE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €r0 NpEAeIaMHu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHnognas numepamypa:

1. Metoapl ONITUMH3AIUHU: TEOPHUS U AITOPUTMEBI : yueOHUK 11 By30B / A. A. YUepnsk, XK.
A. Yepnsik, FO. M. Merennckuii, C. A. bormanoBu4. — 2-¢ u3f., ucnp. u aAomn. — MocCKBa :
WznatenbctBo FOpaiit, 2025. — 354 ¢. — (Bricuiee oOpa3oBanue). — ISBN 978-5-534-04103-3.
— Tekcr : oanekrponsbli // OOpa3oBartenbHas 1miatrdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/559380.

2. Cyxapes, A. I'. UncneHHbIe METOIbI ONTHMH3AINH ;| YICOHUK U IPAKTHKYM TSI BY30B /
A. T. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e¢ u3z., ucnp. u gon. — Mocksa :
WznatenbcrBo FOpaiit, 2025. — 367 ¢. — (Briciiee oOpa3oBanue). — ISBN 978-5-534-17381-9.
— Texct : osnexktponuHsli // OOpa3oBatenpHas mnatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/562179.

/Jlonoanumensvhasn numepamypa:

3. Manwmii, U. A. JluneitHoe nporpammupoBanue : yaeOHuk aiis By3os / U. A. [lanumii. — 2-
e m3d., ucnp. u jgon. — MockBa : M3marenbctBo IOpaiit, 2025. — 175 c¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-04716-5. — Texkct : anmexkTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/563472.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCEX
BUJIOB JUCHUIUIMHAPDHOW W MEXKIUCIUIUIMHAPHOW TMOATOTOBKH, MPAKTHUYECKOH M HAYy4YHO-
HCCJIEIOBATENBCKON paboT 00ydarouxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYIbTAIMMA, TEKYIIIETO KOHTPOJSI U MMPOMEKYTOYHON aTTECTAIlNH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM padOThl M IOMEUIEHUS JJI XpaHEHUs U MPOPUIAKTHUECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUAIN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYy4YEHMS, CIYyXallUMU JJIsl TMPEACTaBlIeHUsl y4eOHOM
uHpopManuu OOJIBIION ayTUTOPHH.

N3yuenne AucumInHbl (MOIyIs ) 00eCrieYuBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOW TEXHUKOM;

—  CHENHMaIU3UPOBaHHBIM 000pYyI0BaHUEM, BKIIFOUAs IEMOHCTPAIIMOHHOE 000PY10BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMINXCsl, B TOM YHCIIE TPUCTTOCOOTICHHBIC
JUTSL WCTIONB30BaHMS MHBAIMIAMH M JIMIAMU C OTPAHMYEHHBIMU BO3MOXHOCTSMHU 3JI0POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyHna K B DJIEKTPOHHYIO HH(POPMAlMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.
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https://urait.ru/bcode/559380
https://urait.ru/bcode/562179
https://urait.ru/bcode/563472

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHnoBanue nmoprajia Ccblika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas oubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. | ba3za mannbix s | T-crienuanvcTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu
5. | ®enepanbhbiii mopran «Poccuiickoe obpasosanue" | https://www.edu.ru/
6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”
7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIE KOMIUIEKT JIMIIEH3UOHHOTO
MpOrpaMMHOTO  OO€clieueHus, COBpPEMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX U
WH(pOpPMAIMOHHBIC CIIPABOYHBIC CHCTEMBI:
HaunmenoBanue I1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmoe | nmuuensnonHoe
bpaysepsbl:
Sunexc.Bpaysep OTEYECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpamMmmHoe oGecniedeHune 115l IVIAHMPOBAHHUS M YY€TA BPEMEHM:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nuuensuonnoe
Cucrtembl ynpapjieHHs1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nuiensuonHOE
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JMLEH3UOHHOE
cucTeMa
CpeicTBa AHTHBUPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE JIMIIEH3HOHHOE
Cranpmapraeiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIPOCTPAHAECMOE
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Anaconda 3apyOexkHOE CBOOOIHO pacIpoOCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHOe cBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpapudeckoii nugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpocTpaHsIeMoe

7. MeTtoanuyeckue U OlleHOYHbIE MAaTePHAJIbI
MeToauyeckue yKazaHus sl 00y4alOUIUXCS 110 OCBOCHUIO TUCHUNIMHBI (MOIYJIA)

B nponecce u3zydeHus AUCUMILTUHBI (MOIYJS) «AINTOPUTMBI M CTPYKTYPBl JAHHBIX» B
paMKax TEKyIIero KOHTPOJS yCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKhe BHABI y4eOHOW paboThl, Kak
JIeKIMs, CEeMHHaphl W JOMAlIHHE 3a/laHus, KOJJIOKBUYM, KOHTpPOJIbHas paboTa, a Takke
pa3nuyHble BHIBI CAMOCTOSITENILHOW pPAa0OThI OOyYaroIMXCS MO 3aJaHUI0 TPEnojaBaTeds,
HaIPaBJICHHBIE HA Pa3BUTHE HABBIKOB IPO(ECCUOHATIBHON JIEKCUKH, 3aKPEIIJIEHUE TPAKTUYECKUX
npoecCHOHANBHBIX KOMIETEHIIUN, TOOIIPEHNE MHULIUATHB.

Jlexyus — cHUCTEMaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOro MaTepuaa, Kak paBuiio, TEOPETHYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUI: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WM MaTEpUANbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MONBITATHCS HAWNTHU OTBETHI B PEKOMEHIOBaHHOM uTeparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktuBHas paboTa CTyJ€HTa HA CEMUHApE,
€ro OTBETHI Ha BOMPOCHI MPEMOJaBaTENs U y4aCTHE B TUCKYCCHH.

Jist yCIenHoro yqacTHsi B CEeMUHApe CTY/IEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMHUTHCS C
TEMOU OOCYXKIEeHHs, MPOYUTATh HEOOXOIMMbIE MaTepUANbl U MOATOTOBUTH BOIMPOCHL. BaxHO
AKTUBHO CJIYIIATh M BOBJICKATHCS B IMCKYCCHIO, BRICKA3bIBasi CBOM MHEHUS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONHPAsACh HA U3YYCHHBIM MaTeprall. Takxke MOJIe3HO MOICPKUBATH TUAJTIOT C OJJHOKYPCHUKAMH,
9TOOBI 000TaTUTH OOCYXKIACHHE U PACITUPUTH CBOU 3HAHMUSI.

KOJZJIOK@M)/’M — YCTHBIC OTBCTHI Ha BOIIPOCHI, CHHUCOK KOTOPBLIX M3BECTCH CTY/ICHTY 3apaHecC,

B nponecce MOATOTOBKU K KOJUIOKBUYMY HCO6XOI[I/IMO MMpOaHAJIN3UPOBATH y‘le6HLIe
MaTc€pHralibl, O3HAKOMUBIINCH C JICKIUAMU, y‘Ie6HI/IKaMI/I U JOIIOJHUTCIIBHBIMH HCTOYHHKaAMU,
AKICHTHUPYSAT BHUMAHUC Ha KIKOYCBBIX TCEMax. PCKOMCHILYCTCH CO3daThb CTPYKTYPUPOBAHHLIC
KOHCIICKTBI, BBIACIAA OCHOBHBIC HJIC€HU, TCPMUHEBI 1 CbOpMy.TIBI.

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 32
OTpaHUUYEHHOE BpeMSI.

Llenb KOHTPOJIBHOM PabOTHI - MOMYYUTh CIIEUATBHBIE 3HAHUS 110 OJJHON WM HECKOJIBKHM
TeMaM JUCUUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATh HABBIKU UX MPAKTUYECKOTO MPUMEHEHHS.

ﬂomamﬁee 3a0anue — Ha6op 3aaa4d 110 TCMaM HCACIIN.
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[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMH BBIIOJHEHUS. PexoMmenayercs pa3OuBaTh 33aHUsl Ha STalbl, YTOOBI
n30exaTh NEeperpy3kd M Jydlle yCcBOUTb Marepuai. lcmonb3oBaTh pas3iinyHble HMCTOYHMKH
uH(OpMaLKK, BKIIIOYas YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Iiy00KOro MOHUMAHUS TEMBI.

Camocmosmenvras paboma — paboTa CTYIESHTOB, HaIpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON JUCIUTIINHBI (MOIYJIS).

B nporiecce camocToATenbHON pabOThI CTYEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMH
MaTepuajiaMy Py MUHUMAJIBLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHITIOJHEHHE YIeOHO-UCCIIeIOBATEILCKIX
3aJlaHUM U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o TUCHUIIJIMHE (MO)Iy.TIlO)

Kpurepun noJiyyenusi ypoBHSI M OlleHUBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHIUI 110
AUCHHUILIMHE (MOYJII0) KAJITOPUTMBI U CTPYKTYPbI TaHHBIX)»

OueHuBaHue ypoBHSA Y4e€OHBIX JOCTIXKCHUH, OOYYarOMIMXCs MO TUCIUIUIMHE (MOIYIIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xyTouHasi arrecTalusi MO AUCHUIUIMHE (MOZAYJIO) OCYIIECTBIsSeTCS B (opme
9K3AMeHa, IPY STOM MPOBOJAMUTCS OLICHKA KOMITETEHIINM, C(HOPMUPOBAHHBIX MO TUCIUILINHE.

JInsi OLIEHMBAHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTeCcTaIliu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHOMN
MATHOALIHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Hecsitudannbuas IlsarubanabHas O0umas xapakrepucTuka pe3yJabTaTa 00y4eHus mo
OlleHKAa OllIEHKAa JMCUHMILIMHE (MOLYJIIO)
10 OT1auyHo CTyaeHT NOJHOCTBIO BIIAJICET 3HAHUSIMHU, H30KEHHBIMHU
9 OTIM4HO B pabodueld mporpamMme, U TJIYyOOKO OCMBICIISET
8 OTIMYHO mucuuiuinHy.  OH - caMOCTOSITENNBHO M JIOTHYECKH

MOCJIEI0BATEIILHO OTBEUACT HA BCE BOMPOCHI, aKIIEHTHPYS
BHMMaHHe Ha HanOoJiee BAYKHOM. YMEET aHAIH3UPOBATh,
CpaBHUBATD, KJ1acCU(UIIMPOBATH, 000011aTh,
KOHKPETHU3HUPOBATh MW CUCTCMATU3UPOBATH I/I3yT-IeHHBII71
MaTepHal, BbIACISS KITFOUEBbIe MOMEHTBI U yCTaHABIIHBAS
MPUYUHHO-CIICJICTBCHHBIC CBs3U. YeTko (opMmyaupyer
OTBETHI, YBEPECHHO  HMHTEPIPETUPYET  PE3yJbTAThI
aHAIIM30B U JPYTUX HCCICNOBaHHUMA, a TaKKe pelact
cioxHbIe 3a1a9i. CTYZCHT XOPOIIO 3HAKOM C METOJaMH
WCCIICIOBAHUS, HEOOXOMUMBIMH JIISl  MPAKTHYCCKOM
ACATCIIBHOCTH, U YMCECT CBA3BIBATL TCOPETUYCCKUEC
aCMEeKThl JUCHMIUIMHBI (MOAYJSA) C TPAKTUICCKUMH

3a1a4aMH.
7 Xoporo CrygeHTt o0namgaer 3HAHUSAMH TMpeAMeTa IIOYTH B
6 Xopomio [IOJIHOM o0BeMe paboueit IPOrPaMMbI u

CaMOCTOSITENIbHO,  JIOTMUECKH  MOCIENOBAaTENBbHO U
BCECTOPOHHE OTBEYAET HAa BCE BOMPOCHI, AKIEHTHUPYS
BHUMaHHUE Ha HanOoJiee 3HaYUMbIX MOMeHTaxX. OH yMeeT
aHaTM3UpPOBaTh,  CPaBHUBATh,  KJIACCH(UIMPOBATH,

000011aTh, KOHKPETHU3UPOBATh W CHCTEMATH3UPOBATH
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decaTubannbuas IlsaTudanibHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

M3YYCHHBIA MaTepHall, BBIAETSS €ro KIIFOUEBHIC aCTIEKTHI
W yCTaHaBIWBasg MPUYUHHO-CIIEACTBEHHBIE CBS3H.
DopMynHpyeT CBOU OTBETHI, YBEPEHHO UHTEPIIPETUPYET
pe3yibTaThl aHAIM30B U IPYTUX UCCIEAOBAHUM, a TaKKe
pelraeT CcJIOXHBIE CHTyalnOHHBIE 3amaun. CTyIeHT
XOpOIIO  3HAKOM C  METOJlaMH  HCCIEHOBaHUS,
HEOOXOAMMBIMH JIT TPAKTHYCCKOW ACATEIBHOCTH, U
YMEET CBS3bIBATh TEOPETHUUECKHUE ACHEKTHI MPEeIMeTa C
MPaKTUYECKUMU 3a/1a4yaMHu.

5 YnoenerBopurensHo| CTymeHT  oOmamaer  0a30BBIMH  3HAHWSMH IO

4 Y 10BIETBOPHUTENHHO| AUCLIHILIUHE (MOJLYIIIO0), HO UCTIBITBIBAET TPYAHOCTH MPH
CaMOCTOSITEJIbHBIX OTBETaX M UCIOJBb3YeT HETOYHBIC

(hopMynupoBKH. B X071€ 0OTBETOB OH JOITyCKaeT OMTHOKH,
Kacaroliuecss CyTH BompocoB. CTyAeHT cnocoOeH
peliaTh TOJBKO CaMBbIC IPOCTHLIC 3a/la4r U BJIAACCT JIUIIb
MUHHMAITBHBIM HA0OPOM METOJIOB UCCIICTOBAHUSI.

3 He cman CrynmeHT He OBIajen oO0sA3aTeTbHBIM MHUHUMYMOM
He cnan 3HAHUM 110 IPEAMETY U HE MOXKET OTBETHUTH Ha BOIIPOCHI,
He cnan Jlake €ecly MpenojaBaTelb 3aJacT JOMOJHUTEIbHBIC

HaBOJSIIINE BOIIPOCHI.

JucuurumHa (MOILyJIb) « AITOPUTMBI U CTPYKTYPBI JAHHBIX) OLICHUBACTCS CIICTYIOLITIM
o0OpazoM:

AKTHBHOCTH Bec |KoauuectBo Onucanue
Jlomamruwue 3aganns | 15% 11 Habop 3aymad o remam Heenu
AynuropHas padora | 15% 11 AKTHBHOE y4acTHe B CEMHHAPAX: OTBETHI HA BOIIPOCHI

mnmpenogaBaTeid U y4acTue B JUCKYCCHUU

Kontponbnas padora | 20% 2 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PEUIUTD 3a OIrPAHUYCHHOC BPEMA

KommoxBuym 30% 1 VYcTHBIE OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTEH
CTYJICHTY 3apaHee

OK3aMeH 20% 1 [TucemeHHast niw ycTHas paboTa HaJll 3aJJaHIEM,
HaIpaBJICHHBIM Ha MTPOBEPKY MOJYyYSHHBIX 3HAHUN U
HAaBBIKOB I10 JUCIUILTHHE (MOYJITIO)

®opmyJa pacyéTa HMTOrOBOM OLEHKH IO JMCHUIUIMHE (MOXYJII0) «AJITOPUTMBI U
CTPYKTYpPBI JaHHbIX»: «0,15 x omamnue 3amanus + 0,15 x AymautopHas paborta +0,2 x
Kontponbnas padora + 0,3 x Komioksuywm + 0,2 x Dk3amen».

Texkymuii KOHTPOJIb YCIIEBAeMOCTH 00YYAIOLIUXCS 110 JUCHUILIMHE (MOYJII0)
IIpuMepHBIH CHUCOK ONPeAeIeHNH I KOJIOKBHYMA

Kaaccndukanus cTpykTyp AaHHBIX
1. CTpyKTypHhI JaHHBIX - OIIpeIeNIeHUE U KIaccu(uKarus.
2. JluHeiiHbIe CTPYKTYPbI JAHHBIX - OTIMCAHKUE U TIPUMEPBHI.
3. HeaunHeliHble CTPYKTYPBI JaHHBIX - OITUCAHNE U IPUMEPBHI.
4. CraruyecKue U JUHAMHUYECKHE CTPYKTYPbI JaHHBIX - PA3JINYUI U IPUMEPHI.

ONEeKTPOHHBIA JOKYMEHT



5. AoctrpaxkTHble TunbI 1aHHBIX (AT/I) - onpeneneHue U mpuMepHI.
6. KoMmjiekcHble CTPYKTYPbI JAHHBIX - OTPEACIICHUE U IPUMEPHI.
Crekn
7. Crek - onpesielicHHe U OCHOBHBIE omeparuu (push, pop).
8. IlpumeHeHHe cTeKa - IPUMEPHI UCIOIb30BaHUs (0OpaTHAs MOJIbCKas 3alKUCh, OTMEHA
JICUCTBUM ).
9. AJropurTm npoBepKH cOAJTAHCHPOBAHHOCTH CKOOOK - ONTMCAHUE U PeaJIh3allusl.
10. Peanu3anms cTeka ¢ MOMOLIbIO MACCHBA - ONIMCAHUE U AaHATIU3.
11. Peanm3anms cTeka ¢ HIOMOUILIO CBA3HOI'O CIIUCKA - ONKUCAHUE U aHAJIU3.
Ouepenu
12. Ouepensp - onpeneneHrue 1 OCHOBHBIC onepanuu (enqueue, dequeue).
13. KosibuieBasi oyepeb - ONpeIeICHUE U PeaTH3alts.
14. TlpuoputeTHasi oYepeab - ONPEACIICHUE U TPUMEHEHHE.
15. O4epenn ¢ ABYMs KOHIIAMH (JeKa) - ONPECIICHUE U ONepaliu.
MHo:kecTBa M CJIOBApHU
16. MHO0:KeCTBO - ONIPE/ICTICHUE U OCHOBHBIE orepanuu (00beTMHEHUE, IEPECCUCHUE).
17. CioBapsp (accouMaTUBHBII MAaCCHB) - ONIpe/ieNICHUE U IPUMEHEHHE.
18. Xemr-radsauua - onpenenenue, GyHKIMHA XSITHPOBAHUS M KOJUTU3UH.
19. AnropuT™M NMOMCKa B MHOKECTBE - PA3JIMYHbIC MMOAXObI U UX CIIOKHOCTbD.
20. InHaMH4ecKre MHOKEeCTBA - PeaTn3ains U IPUMEHEHHE.
OaHOCBSI3HBIE JIHNHEHHDBIE CIUCKH
21. OxHOCBA3HBIH CIUCOK - ONIPE/ICIICHUE U OCHOBHBIC Orepaiuu (100aBIeHIE, yIaJICHHE).
22. PeBepcupoBaHue OTHOCBSI3HOTO CIIMCKA - AJITOPUTM U CII0)KHOCTb.
23. Ilouck 3j1eMeHTa B OIHOCBSAI3HOM CIHCKeE - aJITOPUTM H CII0)KHOCTb.
24. Ciimsinue IBYX OTCOPTHPOBAHHBIX CHUCKOB - AJITOPUTM U peallu3allus.
25. Ynajenue 1y0IMKATOB U3 OIHOCBAI3HOIO CIIMCKA - JITOPUTM U PeaTn3aLusl.
Inkau4yeckne CMACKH
26. IluKJIHYeCKHii OTHOCBA3HBIH CMUCOK - ONIPE/ICIICHUE U OTICPAIIHH.
27. Ilonck 3j1eMeHTAa B HUKJIUYECKOM CIIHUCKE - AJITOPUTM U CIIOKHOCTD.
28. Ciausinve HUKJINYECKUX CIMCKOB - aJITOPUTM U PEaTH3aIlus.
JIByCBSAI3HbIE THHEHHbIE CIIUCKHU
29. JIByCBA3HBII CIIUCOK - OTIPEICIICHUE U OCHOBHBIE OTIEPAIIHH.
30. IlpenmyiecTBa U HEJOCTATKH BYCBSI3HOI0 CIIMCKA MO CPABHEHHUIO C
OHOCBSI3HBIM - aHAJIM3.
31. PeBepcupoBaHue IBYCBSA3HOIO CIUCKA - AITOPUTM U CIOXKHOCTb.
32. Yaajienue 3JieMEeHTA U3 IBYCBSI3HOT0 CIIMCKA - aJITOPUTM H pPeaTH3alys.
O0mue Tembl
33. CpaBHeHHE CTPYKTYP AAHHBIX - KOTJIa HCITOJIB30BATh KaXIYIO U3 HUX.
34. CnoxxHoCTh Onepanuii - BpeMeHHasl U MPOCTPAHCTBEHHAS CIIOKHOCTbD JIJISl PA3TUYHBIX
CTPYKTYP.
35. Peaniu3anusi CTPYKTYPbI JAHHBIX B PA3JIMYHBIX I3bIKAX MPOrPAMMHPOBAHUS -
MIPUMEPBHL.
36. IlpuMeHeHHE CTPYKTYP AAHHBIX B AJITOPUTMAX - IPUMEPHI UCIIOIB30BaHUS.
37. Anroputmbl Ha rpadax - cBsI3b C JMHEHHBIMU CITUCKAMHU.
38. CTpYKTYpB5I IaHHBIX /UIS peajin3aluu ovepe/ieil M CTEKOB - Pa3IHMYHbIC TOAXO/bI.
39. /lmHaMuveckoe BbIieIeHHEe MaMSATH - padoTa ¢ yKa3aTeIsIMH.
40. O630p nonyJIsAPHBIX OUOIMOTEK 1JIs1 Pa0OTHI €O CTPYKTYPAMU JAHHBIX - IPUMEPHI U
MpUMEHEHHE.

IIpuMepHbIe 3aJaHUSA /151 KOHTPOJIbHBIX padoT

KourpoJubHas padora Nel
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3apanme 1. Onpenenure, 4To Takoe alropuT™. IIpuBenute mpuMepbl pa3IMYHBIX THUIIOB
ITOPUTMOB M X MPUMEHEHHUSI B PEaTbHOMN KU3HU.

3aganue 2. OnuIIuTE OCHOBHBIE CIIOCOOBI M3MEPEHUSI BPEMEHH BBIIIOJIHEHUS aJITOPUTMOB.
CpaBHHTE UX M O0BSCHHUTE, B KAKUX CIIydasX Ka)Ibli U3 METOJ0B HanOoJiee yMEeCTEeH.

3aganue 3. OObsicHUTE, YTO TaKO€ acUMITOTHuYeckas HoTauus. [IpuBeaute mnpumepbl
ucnonb3oBanus Hotanui O(n), ®(n) u Q(n) 1 0OBSICHUTE, YTO OHU O3HAYAIOT.

3aganue 4. [Ipumenurte MacTep-TeopeMy IJs aHAIN3a BPEMEHHOM CI0HOCTH CJIETYIOIIETO
pexyppeHTHOro cootHomenus: T(n) =2T(n/2) + n. Ykaxure, Kakoil cirydail MacTep-T€OpPEMBbI BbI
MCIIOJIb30BAIM U MIPUBEANUTE OJIPOOHOE PELICHHE.

3aganue S. Pemmute cienyromee peKyppeHTHOE COOTHOILEHHE C IIOMOIIBIO METOAA
noactanoBku: T(n) = T(n - 1) + n. Haligute acumnrotuxy T(n).

3aganue 6. Hanumumre anroput™ s JMHEMHOIO IOMCKa 3JEMEHTa B MAcCHUBE U
MIPOAHAIU3UPYHTE €ro BPEMEHHYIO CII0KHOCTh. OOBSICHUTE, KaK Bbl IPUIILIN K TOMY pe3yibTary.

3aganue 7. Onummre alropuT™, KOTOPbIA HAXOJUT CYMMY BCEX 2JIEMEHTOB B OJJTHOCBSI3HOM
cnucke. KakoBa BpeMeHHas CI0XKHOCTh ATOTO ajaropurMa?

3aganue 8. [IpuBenure npuMep peKyppeHTHOTO COOTHOLIEHHS, KOTOPOE MOKHO PELIUTh C
MOMOIIIbIO MacTep-TeopemMbl. [Ipoananu3upyiTe ero BpeMEeHHYIO CJI0KHOCTh U OOBSICHUTE, KaKOH
Clly4ail TeopeMbl ObLI UCIIOIb30BaH.

3aganue 9. O0bsCHUTE, KAaK MOXKHO HCIIOJIb30BAaTh JIMHEWHBIE alTOPUTMBI JIsl PELICHUS
3a/la4yl O HAaXOXKJEHUM MaKCUMaJbHOI'O M MHHHMMAJIBHOTO 3JIEMEHTOB B MaccuBe. Hamumure
QITOPUTM U MPOAHATTUZUPYUTE €0 CI0KHOCTb.

3ananme 10. [IpuBegurte mpumep 3amayu, KOTOpask MOXKET OBITh peIIeHa C MOMOIIBIO
PEKypCUHU, W HaIUIINTEe COOTBETCTBYIOLIUI pPEKypCUBHBIM anropuTMm. llpoananusupyiite
BPEMEHHYIO CII0HOCTb BaleTO PEIICHMUS.

KonTtpoJsbHas padora Ne2

3apanme 1. Onumure anroput™ EBKiIMIa s HaXOXIEHUS HAUOOJBIIETO OOIIETO
nenutens (HOM) nByx uucen. IlpuBeaure npumep paboThl AITOPUTMA HA KOHKPETHBIX YUCIIaX.

3aganue 2. Peanmsyiite anroput™m Pemera DparocdeHa it HAXOXKICHUS BCEX MPOCTHIX
yucen 10 N. O0bsicHUTE, Kak paboTaeT 3TOT AITOPUTM, U IPUBEIUTE IPUMEP €TI0 UCIOIb30BaHMUS.

3aganue 3. OObsicHUTE, YTO Takoe (QaxTopuzanus yucena. Hamummre anroputMm s
HaXOXKJEHHUS MPOCTHIX MHOXHTEJIEH 3aJaHHOTO YHCla M IMpOoaHATU3UPYHTE €ro BpEeMEHHYIO
CJI0HOCTb.

3ananme 4. PeanusyiiTe pekypcUBHBI anropuTM s OWHApHOrO TMOWUCKAa B
OTCOpPTHPOBaHHOM MaccuBe. I[IpuBenute nmpumep MaccuBa M 3JEMEHTA JJIs MOMCKA, a TaKkKe
00BSICHUTE, KaK paboTaeT Balll aITOPUTM.

3aganue 5. Hanumumre anroputM Ajs 1EJOYHUCICHHOIO OMHApHOTO TOWCKA IO OTBETY.
[lpuBeaute mpuMep 3aaadu, 7A€ TOT METOJ MOXeET OBbITh NMPUMEHEH, U OOBACHHUTE IIaru
aJlropuTMa.

3apanme 6. IlpuBeaure mnpumepsl 0a30BBIX COPTHPOBOK (IIy3bIPHKOBAas, BCTaBKaMH,
BbIOOPOM) M MpPOAHAIM3UPYHTE UX BPEMEHHYIO CJIOKHOCTh B JIYYLIEM, CPEJIHEM M XYyALIEM
ciyyasix.

3aganme 7. Onummre anropuT™M COPTUPOBKM ciausiHMEM. Peamusyite ero wu
IIPOAHAIU3UPYITE BPEMEHHYIO U IPOCTPAHCTBEHHYIO CIIOKHOCTD.

3aganue 8. Peanusyiite anroputm ObicTpoil copTupoBku. OObBSCHUTE, KaK BBIOMpaeTcs
OTIOPHBIN AJIEMEHT U KakK 3TO BIUSAET Ha 3(p(PEeKTUBHOCTH aJIrOpUTMA.

3aganue 9. O0bAcHUTE METOJ ABYX yKa3aTelel U MpUBEIUTE MPUMEDP €0 UCIIOIb30BaHU
JUIS peIlieHus 3a1a4M, HallpuUMep, I HAX0XKIEHUS Taphbl YUCell B MACCHBE, CyMMa KOTOPBIX paBHA
3aJJaHHOMY 3HAYE€HHUIO.

3aganue 10. OnummTe anroput™ "cKonb3s1Iee OKHO' U IPUBEINTE IPUMED 3aJauH, T OH
MOKET OBbITh NPUMEHEH, HampuMep, JUIsl HaXOXKICHHS MaKCHUMAalbHOM CyMMBI MOJMaccuBa
(buKCUpoBaHHON JUIMHBL. Peanu3yiiTe anropuTM U NpoaHaIU3UPYHTE ero CI0KHOCTD.

ONEeKTPOHHBIA JOKYMEHT



I[IpumepHbIe TOMaLIHKUE 32 TAHUS

JlomanHee 3aaHue 0 TeMe: AJITOPUTMbI M UX CBOMCTBA)

1. Ompenenure, 9TO TaKOE ANTOPUTM, U MIPUBEIUTE TPH MPUMEPA PA3TUUYHBIX AITOPHUTMOB
U3 TIOBCEJHEBHOW JKU3HHU.

2. HazoBute u 00BSICHUTE TPH OCHOBHBIX CBOIMCTBA aITOPUTMOB.

3. CpaBHHTE [ETepMUHHPOBAHHBIC M HEIETEPMUHHPOBAHHBIC AITOpUTMBI. [lpuBemure
IPUMEPBI K&KIOT0 THIIA.

4. OnummuTe, Kak MO>KHO M3MEPUTH BPEMsl BBIIIOJIHEHUS anroput™a. Kakue HHCTpYMEHTHI
MOTYT OBITh UCTIOJIB30BAHBI JJIsl 3TOH 1enu?

5. OObscHUTE, YTO TAKOE BPEMEHHAS CIIOKHOCTH AJITOPUTMA U KaK OHA MOYKET ITOBJIUATH Ha
BBIOOp aNTroOpUTMa Ui PEeLICHUS 3aJauu.

JlomaniHee 3a/1aHKe N0 TeMe: KACHMIITOTHYECKHE HOTAIIMM U PeKyPPeHTHbIE
OTHOIIIEHHI»

1. Yto Takoe acumnroTrueckue Hotauu? [Ipusenure npumepst "O Gonpinoro”, "Q" u "@".

2. OOBsicHHTE, KaK MHTEPIPETUpOoBaTh HOTamuoo "O Oonbmoro" Ha MpUMepe alropuTMa
COpPTUPOBKH.

3. Uro Takoe MacTep-TeopeMa U B KaKuX CIIydasx OHa ucrnoib3yercs? [IpuBenure npumep.

4. Pemmre ciemyiomee pekyppentHoe cootHomienue: T(n)=2T(n/2)+nT(n)=2T(n/2)+n.
Hcnonp3yiiTe MacTep-TeopeMy ISl HaX0KACHUS BPEMEHHON CII0KHOCTH.

5. [IpuBeaurte nmpumep peKypCHUBHOTO AITOPUTMA U OOBSCHUTE €r0 BPEMEHHYIO CII0)KHOCTb.

JlomaniHee 3a/1aHKNe MO TeMe: KAJITOPUTMbI COPTUPOBKHU U OMHAPHBII OMCK»

1. OnummMre anropuT™M COPTHPOBKU ciusHUeM. KakoBa ero BpeMeHHasl CIOXHOCTh B
JyYIlIeM U XyALIEM ciiydae?

2. OObsicuuTe npuUHIMI paboThl ObICTpOM copTupoBkH. Kak oHa ominyaercs oOT
COPTUPOBKH CIUSHUEM?

3. Kak pabGotaer OuHapHbIi MOUCK? B KakuXx yciaoBUSAX OH MPUMEHsETCs?

4. Peanu3zyiiTe anroputM OWHAPHOTO MOWCKA HA SI3BIKE MPOTPAMMHPOBAHUS TIO BalleMy
BBIOOPY U MPOTECTUPYUTE €r0 Ha Pa3IMYHbIX BXOJHBIX JAHHBIX.

5. O0bsicHUTE, KaK OCYILECTBISETCS LEJIOYUCICHHBIN U BEIIECTBEHHbIM OMHAPHBIN MOUCK
no oteety. [IpuBeanuTte npumepsl.

Jomamnee 3a1anne no teme: «Teopusi yuces U CTPYKTYPbl JAHHBIX)

1. Yro Takoe anroput™m EBkiuna? O6bsacHUTE, Kak OH UcTionb3yeTcs it HaxoxaeHust HO/L
(HamOoBIIIETO O0IIETro JETUTEINS ) IBYX YUCET.

2. Onummre, kak paboTaet peueto DpaToceHa 11 HaX0XKASHUS MPOCThIX yncell. Kakosa
€ro BpEMEHHasl CII0KHOCTh?

3. IlpuBeaure npuMepbl METOJ0B (PaKTOPU3ALIUH YHCEN U 00CYAUTE UX IPPEKTUBHOCTD.

4. Yro Takoe MeTo]1 ABYX ykaszaTenei? [IpuBenure npumMep ero mpuMeHEHHs Ha IPAKTHKE.

5. OOmbscHUTE, KaKue OCHOBHBIE CTPYKTYpbI JAHHBIX BbI 3HAETE, U MPUBEAUTE PUMEPHI UX
UCTIOTB30BaHUS B aJITOPUTMAX.

3apanus 1J1s1 MPOMEKYTOYHOM ATTeCTAIlUM MO JMCUMUILINHE (MOTYJIIO0)

Ne n/m Saganue OTtBeT KoMmnerenuus
1. CTpyKTypa JaHHBIX IPEACTABIIIET COOOM: 0 IK-2

a) Habop MPaBWII U OTPAaHUYCHUH, ONIPEISIIIONINX CBS3H

MEXTy OTAETbHBIMU 3JIEMEHTAMU M TPYIIIAMH JaHHBIX

0) Habop MpaBUII M OTPAHUICHUH, OTIPEACIIAIONMINX CBSI3H

MEXJIy OT/ICTHHBIMU 3JIEMEHTAMU JIAHHBIX

ONEeKTPOHHBIA JOKYMEHT



B) Ha0OP MPABWII U OTPAHUYEHUH, ONIPEACIISIOMINX CBSI3U
MEXY OTAEIbHBIMU TPYIIIaMU JaHHbBIX
T') HEKOTOPYIO HEPAPXHUIO JAHHBIX

2. JInHenHsIi CIMCOK, B KOTOPOM JOCTYIIEH TOJIBKO a OIIK-2
MOCTIETHUN DIIEMEHT, HAa3bIBACTCS:
a) CTCKOM
0) ouepenbio
B) JICKOM
T') MaCCIBOM
1) KOJIBIIOM

3. CTpyKTypa JaHHBIX, padoTa C 3JIEMEHTaMU KOTOPOM B YK-2
opraam3oBana o npuniuny FIFO (nmepBerit mpumen -
TIEPBBIH YIIIEN) 3TO:
a) Ctex
0) Hdex
B) Ouepens
r) Cmcok

4, B 4ém ocobennoctu ouepen? a [K-2
a) OTKpBITa ¢ 00X CTOPOH;
0) OTKpHITA C OTHOM CTOPOHBI HA BCTAaBKY U yIaJICHUE;
B) JIOCTYIEH JIIO00M AJIEMEHT.

5. KakoBo npaBuiio BEIOOpKH 311eMeHTa U3 cTeKa? 0 [K-2
a) TePBBIN DIIEMEHT;
0) mocnemHMI IeMeHT; (*iocneaHuit T00aBIICHHBIH)
B) JIt0OO# JIEMEHT.

6. Kakoli anroputm ncnosnb3yercs Ui HaX0XKISHUS Anroputm YK-1
Haubonpmero obmero aenurens (HOM) aByx aucen? EBximmma

7. Kaxk Ha3bIBaeTcst METOM, KOTOPBIH MTO3BOJISET HAXOAUTh Pemeto VK-1
BCE MPOCTHIE YKCTIA 10 33JaHHOTO YKcia n? Opatochena

8. Kakoli anroput™ cCOpTUPOBKH UMEET CPETHIOI0 BricTpas YK-1
BpeMeHHYI0 ciokHOCTh O(N 10g N) 1 UcmosIb3yeT MeTo COPTHPOBKA
"paznensii u BnactByi"?

9. Kaxoit MmeToj1 mCTIONB3yeTCs IS TOMCKA DIIEMEHTA B bunaphsbrit VYK-1
OTCOPTHPOBAHHOM MAaCCHBE C BPEMEHHOMN CIIOKHOCTBIO TIOUCK
O(logn)?

10. Kak Ha3bpIBaeTCs aJIrOPUTM, KOTOPBIH pa30MBaeT MacCHB CoprupoBka | YK-1
Ha JIBE YacTU ¥ 00BbETUHSET HX B OTCOPTHPOBAHHOM CIIASTHUEM
nopsiike?

11. Kakoli MeToa cOpTUPOBKH UCHIOIB3YET CTPYKTYPY [Mupamunane | YK-1
JaHHBIX "Ky4a" mJis ynopsiA0YMBaHUs 31€MEHTOB? Has

COpPTHPOBKA

12. Kaxoii meTon ucnonp3yercs AJi1 HaXO0KSHUs nap, Meton neyx | YK-1
KOTOPBIE YJOBJIETBOPSIOT ONPEAEIEHHOMY YCIOBHIO, yKaszaTesneu
nepeMeniast Ba yka3aTess 10 MacCHUBY?

13. Kak Ha3pIBaeTCs anroputM, KOTOPBIH MO3BOJISET Cxompaamee | YK-1
HaXOJIUTh MOJMACCUBBI C MAKCUMAJIBHON CyMMOM? OKHO

14. Kakoii anroput™ ucrnosp3yercs Uil pa3ioKeHHsl yucia ®axropuzany | YK-1
Ha MHOKHTENH, 0COOEHHO JIst OOIBIINX YKCEeII? s

15. Kaxoif anmeMeHT ToJKeH co/iep)kaTh HayqHO-TeXHUYeCKuil | BrIBoabI IK-3
OTYeT I 000CHOBAHUS PE3yJIHTATOB UCCIICIOBAHUSA?

16. Kakoit popmaT 00bIYHO HCTIONB3YETCS JUIst Cratps IK-3
NpEACTaBICHHU Pe3yIbTaTOB B HAYYHOH myOiauKanuu?

17. Kaxk Ha3bIBaeTCa JOKYMEHT, OMUCHIBAIOIINI LIETU U VYcrtaB T1IK-8

3a/1a9u TIpoeKTa?

ONEeKTPOHHBIA JOKYMEHT




18.

Kaxkoit MmeTon ucnonb3yercs it OLEHKH BPEMEHHBIX
3aTpaT Ha BBIIIOJIHEHHUE 33/1a4 B MPOEKTe?

Huarpamma
I'anTa

[1K-8

ONEeKTPOHHBIA JOKYMEHT
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