MUHHCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOI
®EJJEPALIMN
(enepanpHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICILIETO
o0OpazoBaHus
"CAHKT-IIETEPBYPI'CKUI TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMUYECKOI'O ITPUBOPOCTPOEHU A"

Kadenpa Ne 43

YTBEPXJAIO
PYKOBO)II/ITCJ'IB HaHpaBHeHI/Iﬂ

JIOII.,K.T.H.,JIOII.

(TOIDKHOCTB, Y4. CTETICHD, 3BaHUE)

A.A. Kimrouapes

(MBI WITHS)

(TonHCH)

«15» mrous 2022 r

PABOYAS ITPOTPAMMA NUCIHUITIIMHBI

«AJ‘IFOpI/ITMLI " CTPYKTYPbI JaHHBIX)
(HammeHoBaHMe TMCIUILINHEI)

Kon HaIlpaBJICHUSA HO,Z[FOTOBKI/I/
CIICIaJIbHOCTHU

09.03.04

HamMmenoBaunue HaIlpaBJICHUA

IIporpaMMHas WHKEHEpUS
MOJTOTOBKH/ CTIEIUATIEHOCTH

HaumenoBanue
IIpoexTupoBaHue IPOrPaAMMHBIX CUCTEM
HaNpPaBIEHHOCTH
dopma o0yueHwus oYyHas

Cankr-IlerepOypr— 2022




JIucT cornacoBaHus pa6oqel71 nporpaMmbl JUCHUIUIAHBI

[Iporpammy coctasui (a)

s
;@f}"ﬁ}
JIoI.,K.T.H.,JIOII. Vadi / 1 nrons 2022 r. B.A. Matpsm
(HOIKHOCTB, Y4. CTENICHb, 3BAHUE) ,/ (moamnucek, nara) (MHUIMANBL, aMUITHS)
&

[Mporpamma onoOpeHa Ha 3acenanuu kKadeapst Ne 43

«15» nrons 2022 r, nporokon Ne 07/,

3aeayronuii kadeapoii Ne 43
JL.T.H.,TIpo . 15.06.2022

M.1O. OxTuines

(y4. cTeneHb, 3BaHKE) (ndmmcs, naTa)

OtsercrBennsiii 3a OI1 BO 09.03.04(02

(MHUIMAIBL, haMILTHST)

Crapuuii mpenojaBartesib 15.06.2022 A.A. ®omeHKOBa
(AOIKHOCTB, Y4. CTENICHb, 3BAHUE) L/(nonnncr;, nara) (MHUIMANBL, aMuTHs)

3amecTuTens AupekTopa HHeTUuTyTa Ned o i1 padoTe
JIOII. K. T.H.,JTOII. .06.2022 A.A. Kirrouapes

(AOIKHOCTB, Y4. CTENICHb, 3BAHUE) ““" (noanucs, nara)

(MHUIMANBL, aMuTHs)



Annoranus

JuciuninnHa «ANTOpUTMBl U CTPYKTYPbl JAHHBIX» BXOAUT B 00pa3oBaTEIbHYIO
MporpaMMy BBICIIETO 00pa3oBaHMs — MPOTrpaMMy OakajiaBpuaTa Mo HANpPaBICHHUIO MOATOTOBKH/
cneruansHoctn 09.03.04 «Ilporpammuas mHxeHepus» HampaBieHHOCTH «[IpoektupoBanue
MPOTPaMMHBIX cucTeM». JlucuumuinHa peanusyetcs kadeapoit «Ned3y.

JlucruiinHa HarelieHa Ha (GOpMUpPOBAHKE Y BBIITYCKHAKA CIICAYIOIIUX KOMITCTCHIIN:

VK-1 «Crnoco0GeH OCyImIeCTBIATh MOUCK, KPUTUUECKUI aHAM3 M CHHTE3 MH(OpMAIHH,
MPUMEHATH CUCTEMHBIN MOAXO/ IS PEIICHHUS TIOCTABICHHBIX 3321

OIIK-4 «CmnocobeH y4acTBOBaTh B pa3pabOTKe CTaHAAPTOB, HOPM M TPAaBHJ, a TAKKe
TEXHUYECKOH TOKYMEHTAINH, CBI3aHHOH C PO ECCHOHATBHON eI TeTbHOCTBIO»

OIIK-6 «CnocobeH paspabaTbiBaTh QITOPUTMBI M NPOrpaMMbl, TNPUTOAHBIC I
MPAaKTUYECKOTO HCIOJIb30BAHUS, MPUMEHSTH OCHOBHI MH(POPMATHUKH M TPOTPAMMHUPOBAHUS K
IIPOEKTUPOBAHUIO, KOHCTPYHPOBAHUIO Y TECTUPOBAHUIO IIPOTPAMMHBIX IIPOJYKTOBY»

OIIK-8 «CrniocobeH ocymIecTBISITh OUCK, XpaHeHHEe, 00padOTKy M aHATU3 MHPOPMAIHH
U3 Ppa3IM4YHBIX HMCTOYHUKOB M 0a3 JaHHBIX, NpPEACTaBIsATH ee B TpedyemMoM Qopmarte ¢
HCTOJIb30BaHUEM HH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOT U

CopepxaHue IOUCLMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C Pa3IMYHBIMU
CTPYKTYpaMH JaHHbIX U aJITOPUTMAaMHU X 00pabOTKH, OLIEHUBAHNUEM HX CJIOKHOCTH.

[IpenonaBanue AUCLUUIUIMHBI TpEeAyCMaTpUBaeT CleAylomue (OpMbl OpraHU3aLuU
yueOHOro npolecca: JeKIUH, J1abopaTopHble paboThl, CAMOCTOSITENbHAs pPaboTa 00ydaroLerocs,
KYPCOBO€E IPOEKTHUPOBAHMUE.

IIporpaMMoil IUCUMIUIMHBEL MPEIyCMOTPEHBI CISAYIOUIME BHUIbl KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHASI aTTeCTalusA B (hopMe IK3aMeHa.

OOmast TpyZOEMKOCTh OCBOCHHS IAMCLUIUIMHBI COCTABISET 7 3a4ETHBIX CIUHHL, 252
yaca.

S3p1K 00yUEHUS IO UCTIUILINHE «PYCCKHM »



1. IlepeuyeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHHS 10 JUCLUILUINHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI

Ilesnplo mpenopaBaHusl JUCLUIUIMHBI SBISETCS MOJNyYEHHE CTYAEHTaMHM HEOOXOIMMBIX
3HAHUH U HaBBIKOB B 00J1aCTH pa3lNUYHbIX (OPM OpraHU3ALMH JaHHBIX B IPOrpaMMax U METOI0B
ux 00pabOTKH B Pa3iMYHBIX KJlaccaxX 3a/ad, a TaKKe MOJIY4YCHHE CTYACHTAaMU HEOOXOAMMBIX
HABBIKOB OLIEHUBAHUs BPEMEHHON U eMKOCTHOM CJIO)KHOCTH M3Y4YaeMbIX aJTOPUTMOB H CTPYKTYD
TAHHBIX.

1.2. JlucumruimHa BXOJUT B COCTaB 00s3aTEIEHON YacTH 00pa30BaTENbHON MPOTPaMMBbI
BhIcIIero oopasosanus (naee — OI1 BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yIbTATOB OOYUEHUS IO AUCIUILINHE, COOTHECEHHBIX C
IUIaHUPpYEeMbIMH pesysbratamu ocBoeHust OIT BO.

B pesynbraTe m3ydeHHS OUCHUIUIMHBI OOYYAIOUIMICS JOJDKEH 00IagaTh CIEAYIOIINMHU
KOMITETEHIIMSIMUA WIIA UX YacTAMU. KoMmeTreHIMy 1 MHAMKATOPbl UX JOCTH)KCHUS NPUBEIEHBI B

Tabmure 1.

Tabnuma 1 — IlepeyeHb KOMIIETEHIIMH U HHANKATOPOB MX JOCTHKCHUS

Kareropus (rpymnmna) Koz Kon n HanmeHOBaHME MHIUKATOPA
HalMEHOBaHUE
KOMIIETEeHIIUU JOCTHKEHUSI KOMIETEHIIUU
KOMIIETEHIIUU
VYK-1 Cnocoben
OCYILECTBIIATh
Y . | YK-1.3.1 3HaTh MeTOMKH MTOKMCKA, cOOpa U
MOUCK, KPUTUIECKUI
00paboTKu uHpOpPMAIINHK, B TOM YHCTIE C
aHaJN3 ¥ CUHTE3
VYHuBepcalbHbIe UCTIOJIb30BaHHEM MH(DOPMAIIMOHHBIX
uH(pOpMaIUH, .
KOMIETEHIIUN TEXHOJIOT Ui
PUMEHSTh

CUCTEMHBIN MOJIXO0
JUISL pEUICHUSA
TMOCTaBJICHHBIX 3aJa4

VYK-1.V¥.1 ymeTs npuMeHSATh METOIUKHU
noucka, coopa u 00paboTkn nHpOpMaUU

Oo6menpodeccuoHaabHbIC

OIIK-4 Cnocoben
y4acTBOBAaTh B
pas3paboTke
CTaHAApPTOB, HOPM U
MPaBUII, a TAKXKE

OIIK-4.Y.1 ymeer npuMeHATh CTaHAAPTHI
oopMiTeHNS TEXHHYECKOH TOKYMEHTALUHI
Ha Pa3IMYHBIX CTATUAX )KU3HEHHOTO IHKIIa
UH(POPMAITMOHHON CHCTEMBI

KOMIIETCHIIUH TEXHUYESCKOMN OIIK-4.B.1 nMeeT HaBBIKM COCTABJICHUS
JIOKYMEHTAIIHH, TEXHUYECKOH IOKyMEHTAI[UU Ha Pa3IHIHBIX
CBSI3aHHOM C JTamnax KU3HEHHOI0 IIUKIa
npodeccuoHadbHON | HHGOPMAITMOHHON CHUCTEMBI
JEATEILHOCTRIO
OIIK-6 Cnocoben
paspabarbiBaTh
ANTOPUTMBI U
MPOrPaMMBlI,

NPHTOHbIC JUIA OIIK-6.3.1 3HaeT OCHOBHBIE SI3bIKU
MPAKTHYECKOTO

MPOrpaMMUPOBaHUs U paObOTHI ¢ 6a3zamu
HCIIOIL30BaHUS,

ObmenpodeccuonaabHbIE

KOMIICTCHIIMH

MPUMEHSTH OCHOBBI
UH(POPMATUKH U
POTPaMMHUPOBAHHS
K MIPOEKTHPOBAHUIO,
KOHCTPYHPOBAHUIO U
TECTHPOBAHUIO
MPOTPaMMHBIX
MPOJTYKTOB

JIAHHBIX, OTIEPALIMOHHBIE CUCTEMBI U
000JI04KH, COBPEMEHHBIE IIPOTPAMMHBbIE
cpeabl pa3paboTKu MH(OPMAIIMOHHBIX
CHCTEM U TEXHOJIOTUI




OIIK-8 Cnocoben

OCYILIECTBIISITh
MOUCK, XpaHCHHUE, OIIK-8.3.1 3HaeT TeopeTUIECKIEe OCHOBBI
00paboOTKy M aHaNH3 | MOWCKA, XpaHSHHS, M aHAJIN3a HHOpMaIHn
uHpOpMaIUH U3 OIIK-8.Y.1 ymeer npuMEeHATh METObI
Pa3IMIHBIX MOMCKa M XpaHeHUsT HH(popMaImu ¢
Oo6menpodeccuoHanbHBIC | UCTOYHUKOB U 0a3 WICIIOJTF30BAHUEM COBPEMEHHBIX
KOMIIETEHIIUN JIAHHBIX, MH(MOPMALMOHHBIX TEXHOJOTHH
MIPEeACTABIATH €€ B OIIK-8.B.1 nmeeT HaBBIKM MTOMCKA,

TpeGyeMoM ¢opmare | XpaHEHHs U aHAIM3a HHPOPMALUH C
C UCIOJIb30BaHUEM HCTI0JIb30BAaHHEM COBPEMEHHBIX
UH(QOPMALMOHHBIX, | HHOPMALIMOHHBIX TEXHOJIOTHI
KOMITbIOTEPHBIX U
CETEBBIX TEXHOJIOTUH

2. Mecro aucuumiuHbl B cTpyktype Ol

JucuuniauHa MoxeT 0a3upoBaThcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMHCS
IIPY U3YyYEHUH CIEAYIOIUX TUCIUIUINH:

— «uadopmaTtukay;

— «OCHOBBI IPOrPAMMHUPOBAHUSY.

3HaHus, MOJYYEHHbIE NPH W3yYEHUHM MaTepuaia JaHHOM IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUCHHE, TaK U MOT'YT UCIOJIb30BaThHCS NMPHU U3YUYEHUH APYTHX AUCHMILINH:

— «OO0BEKTHO-OPHEHTHPOBAHHOE IPOTPAMMHUPOBAHNUEY;

— «lIpoexkTupoBaHue MPOrPAMMHBIX CUCTEM).

3. OOBEM ¥ TPYJOEMKOCTh JTUCITUTUTAHBI
Janubie 00 oOmieM o0beMe MUCHHUILIMHBI, TPYJOEMKOCTH OTICIBHBIX BHIOB Y4eOHOMH
paboThI 1O TUCIMIUTMHE (M pAacTpeelICHHE ATOH TPYJAOSMKOCTH 110 CEMECTpam) Mpe/ICTaBICHbI B
Tadnwue 2.

Tabmmima 2 — O6beM U TPYAOSMKOCTh AUCIUILTHHEI

. TpymoeMKOCTb 10 cemMecTpaM
Bun yue6HOi1 paboTh Bcero No3 Nod
1 2 3 4
Oobwan mpyooemKocmb OuCyUnIUHbL, 7/ 952 5/ 180 272
3E/ (dac)
U3 Hux uacoe npaxkmuueckol n0020mosKu
AydumopHule 3anamus, BCETo Jac. 85 68 17
B TOM YHCIIE:
nekimu (JI), (gac) 34 34
npakTuaeckue/cemunapckue 3ansatus  (113),
(dac)
naboparopusie padbotsl (JIP), (uac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (1ac) 17 17
JK3aMeH, (Jac) 54 54
Camocmosmenvhas paboma, Bcero (dac) 113 58 55
Buo npomesicymounon ammecmayuu: 3ader,
mudd. 3ader, sk3ameHn (3auer, Hudd. 3au, 9K3., JK3.
JK3.*%)

%k
[Ipumeuanue: KaHAMIATCKUH K3aMeEH

4. CopepxaHue AUCITUTUTHHBI




4.1. Pacnpez{ene}me TPYAOCMKOCTHU JUCHHUINUIMHBI 11O pa3aciiaM u BUAaM 3aHSITHH.
Pa3z[en1)1, TCMbI JUCHUIUIMHBI U UX TPYJOCMKOCTDb IIPUBCJACHBI B Ta6n1/1ue 3.

Tabnmma 3 — Paznensl, TeMbI TUCIUTUINHBL, UX TPYAOEMKOCTh

PaSﬂeJ’[BI TEMBbI JUCHUITIINHBI HGKHI/II/I I3 (C3) P KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 3
Pazzen 1. OOume cBeeHus 8 6 14
Pasznen 2. CTpYKTYpHI TaHHBIX 16 18 26
Pazzen 3. AnropuT™Mbl 0OpaOOTKHU TaHHBIX 10 10 18
Htoro B cemecTtpe: 34 34 58
CemecTtp 4

Brinonaenne KypcoBoro mpoexTa 17 55
HUroro B cemecTpe: 17 55

Hrtoro 34 0 34 17 113

[IpakTuueckass TMOATOTOBKA 3aKJIIOYAETCSi B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU

OOyJaromUMHCS  ONpPEACTCHHBIX  TPYAOBBIX  (YHKIHMHA,  CBS3aHHBIX C  Oyaymiei

poQeCCHOHATBHON NeSTETBHOCTHIO.

4.2. CopnepxaHue pa3aeiaoB U TeM JEKIUOHHBIX 3aHITHM.

Conepma}me pa3aciioB U TEM JICKIIMOHHBIX 3aHATHH MNPUBEACHO B Ta6nnue 4,

Ta6jmua 4 — Conepma}me PpasaciioB U TCM JICKIIMOHHOT'O IIMKJIa

HOMep pas3acia HazBanue u COACPIKAHUEC PA3JACIIOB U TCM JICKIITMOHHBIX 3aHITUH

1 Tema 1.1. BBenenne

Tewma 1.2. Teopus cI0KHOCTH aITOPUTMOB

2 Tema 2.1. Crierupukanusi, mpeCTaBICHIE U peaTu3aIys

a6CTpaKTHBIX THIIOB JaHHBIX

HaJ HUMH

Tema 2.2. [lepeBbs, MX NPEICTAaBICHUE W OCHOBHBIE OIEpallUU

Tema 2.3. I'padbl, UX MpeacTaBICHUE M OCHOBHBIE aJTOPUTMBI
Tema 2.4. Daiinbl, MX OpraHU3aIsl, PEJCTaBICHNE H 00paboTKa

3 Tema 3.1. AITOpUTMBI TTOUCKA

COPTHPOBKA
Tema 3.3. Anroput™sl Ha rpadax

o0OydeHus

Tema 3.4. OCHOBBI HEUPOHHBIX CETEH U AITOPUTMOB UX

Tema 3.2. ANropuTMBl COPTUPOBKH, BHYTPEHHSSI M BHEILHSS

Tema 3.5. BBelieHHe B aJITOPUTMBI aHAJIM3a OOJIBIINX JAHHBIX

4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHSI

Tembl MPAKTHYCCKUX 3aHITHH U UX TPYAOCMKOCTb ITPUBCIACHLI B Ta6J'II/ILIe 5.

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTb

N3 nux Ne
Ne | Tembr nmpakTuueckux | @opMbl mpakTUiecknx | TpymoeMKOCThb, |MpaKkTUYECcKOH | pa3mena
/1 3aHIATHH 3aHATHH (dac) MMOATOTOBKH, |IMCIIHII-

(dac) JINHBI

Y4eOHbIM IIaHOM He MPEeyCMOTPEHO




Bcero

4.4. JlabopaTopHbIe 3aHATHUSL

Tembl 1a00OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MTPUBEICHHI B TabiHIe 6.
Tabnuna 6 — JlabopaTopHbIe 3aHATUS U UX TPYAOEMKOCTb

N3 Hux Ne
Ne HammenoBanune 1abopaTopHBIX padoT TpyAOCMKOCTS, | MPAKTHHCCKOH | pasieia
/11 (qac) MOATOTOBKH, | JUCIIHII-
(gac) JIVHBI
CemecTtp
1 | BBogHOe 3aHsATHE, MHCTPYKTaXX MO TEXHUKE 2 0 -
0e301acHOCTH
2 | AHanu3 CI0XKHOCTH aJITOPUTMOB 4 0 1
3 | JIu"eWHble U UMKJINYECKUE CIIUCKU 4 0 2
4 | Crex n ouepenp 4 0 2
5 | JlepeBbs moucka 6 0 2
6 | IIporpaMMupoBaHre anropuTMOB Ha rpadax 4 0 2
7 | XemupoBaHUE JaHHBIX 4 0 3
8 | ANTOpUTMBI COPTUPOBKHU 4 0 3
9 | Urorosoe 3aHsATUE 2 0 -
Bceero 34 0

4.5. KypcoBoe npoeKkTHpoBaHue/ BBIIOTHEHUE KYPCOBOW pabOTHI

Lesnp KypcOBOTO MPOEKTAa: U3YYEHUE CTPYKTYp JAHHBIX W alTOPUTMOB UX 00paboOTKH, a
TaKKe€ TMOJYYEHHE MPAKTHUYECKHX HABBIKOB B JKCHEPUMEHTAIBHOM U TEOPETHYECKOM
OLICHMBAaHUHU XaPaKTEPUCTUK 3TUX CTPYKTYp U allTOPUTMOB.
[IpumepHBIe TEMBI 3aJaHUI HAa KyPCOBOM MPOEKT mpuBeaeHsl B pasaene 10 PII/I.

4.6. CamocrosTenpHas paboTa 00yJaromuxcs
Bugpl caMmocTosITenbHOM paboTh U €€ TPYI0eMKOCTh IPUBEACHBI B Tabiuie 7.
Tab6smna 7 — Busibl caMOCTOSITEIIBHOM paOOThI U €€ TPYJOEMKOCTh

Bun camocrositensHON paboThI BSIZI;O’ CemecTp 3, uac CewmecTp 4, yac
1 2 3 4
W3yueHne TeopeTnyeckoro MaTepuaia
20
muctuiinael (TO)
KypcoBoe npoextuposanue (KII, KP) 55
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenne pedepara (P)
[ToaroToBka K TeKyIeMy KOHTPOJIIIO 18
ycneBaemoctu (TKY)
Jomamnee 3amanue ([3) 8
KonTponbasie pabotel 3a04ankoB (KP3)
[ToaroroBka kK MpOMeEXYTOUHOU 12
arrecrauuu (I1A)
Beero: | 113 58 55

5. TepeueHb y4eOHO-METOANICCKOTO 00CCIICUCHHUS
JUTSL CAMOCTOSITEIIEHOM pabOThI 00yUaOIUXCS MO TUCITUILTUHE (MOJTYITIO)




Y4eOHo-MeToIMYECKHE MaTepuaibl JJis CAMOCTOSITENIbHON PabOThl OOy4aloNIMXCsl YKa3aHbl B
n.a. 7-11.

6. IlepedeHb neYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3aHUN
[lepedyeHp MeYaTHBIX U AJIEKTPOHHBIX yUeOHBIX H3IaHUN PUBEICH B Ta0IUIE 8.
Tabnuna 8— IlepeueHp NMevaTHIX U 3JEKTPOHHBIX YICOHBIX H3AaHHMA

KomiraectBo sK3eMITTSIPOB B

[ugp/ bubnuorpaduieckas ccbuika Ooubmmotexe
URL anpec
(KpOMe JICKTPOHHBIX SK3EMILISIPOB)
004 Bupt, H Anroputmsl v CTpyKTYpbI JaHHBIX. 60
B 52 Hogas Bepcus qiis O6epona + CD [Teket] /

H. Bupr ; nep. . b. Iloammusanos. - 2-e u3a.,
ucnp. - M. : IMK Tlpecc, 2012. - 272 c.

[TaBnos, JI. A. CTpyKTypbl U aNrOpUTMbI -
00pabOTKM NaHHBIX : Y4eOHUK i By30B / JI.
A. IlaBnos, H. B. IlepBoBa. — 3-e u3n., crep.
— Casnkr-IlerepOypr : Jlans, 2021. — 256 c.
— ISBN 978-5-8114-7259-8. — TekcrT :
ANEeKTPOHHBIN // JIaHb : 2JeKTpOHHO-
6ubnmoreynas cucrema. — URL:
https://e.lanbook.com/book/156929 (nata
obpamenusi: 03.05.2022)

Trokaues, H. A. C#. AnropuT™msI 1 -
CTPYKTYPBI JJaHHBIX : yueOHOe mocodue st
By30B / H. A. Trokaues, B. I'. XneGocTpoes.
— 4-e u3n., crep. — Cankr-IletepOypr :
Jlanb, 2021. — 232 ¢. — ISBN 978-5-8114-
8247-4. — TexkcT : aneKTpoHHEIH // JIaHs :
AIIEKTPOHHO-OMOIHOTEYHAs CHCTeMa. —
URL: https://e.lanbook.com/book/172708
(mata obopamenus: 03.05.2022)

7. IlepedeHb 31€KTPOHHBIX 00pa30BaTENBFHBIX PECYPCOB
MHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOU ceTr «HTepHeT»
IIepeuenn 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB WHPOPMALTMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «VHTepHeT», HEOOXOAMMBIX MJsi OCBOCHMS JAWCLHUIUIMHBI
npuBeeH B Tabnmue 9.

Tabmuma 9 — IlepedeHb 5SIEKTPOHHBIX OOpPa30BATEIbHBIX PECYPCOB HHGPOPMALUOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»

URL anpec HaumenoBanue
https://e.lanbook.com/ OnektpoHHasi OubnuoteyHas cuctema Jlanp (Joctyn s

oOyuatomuxcs u padboraukos ['YAIT)

https://urait.ru/ OOpaszoBarenpHass  miargpopma  FOpaidit  (Hoctym — mns
oOyuaromuxcst 1 pabotaukos ['Y AIT)

Hayunas snekrponnas 6ubnmnoteka elibrary (CBoOOHBIH

http://elibrary.ru JOCTYII)

Enunoe okHO JocTyna K 00pa3oBaTenbHbIM pecypcaM. Pazien
http://window.edu.ru/catalog | Undopmartuka u napopmanmonssie TexHonoruu (CBoOO HbIH
JIOCTYM)




8. Ilepeuenb nHPOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. Ilepeduenp mnporpaMMHOro oOecneueHHs, HCIOJIb3YEMOIr0 MpPH OCYILECTBICHUH
00pa3oBaTeIbHOIo MpoLecca Mo AUCHUIIHHE.
Ilepeuenp Mcnonb3yeMoro nporpaMMHoOro odecreyeHus npejacrasieH B Tadbauie 10.

Tabmuma 10— IlepeueHp mporpaMMHOT0 00ecTieueHHUs

Ne n/m HaunmenoBanme
1 Onepanmonnas cuctema Microsoft Windows XP Professional
2 Microsoft Office
3 Microsoft Visual C++
4 Enunas snektponnas oOpazoBatenbHas cpega ['YAII
5 Cpenctna aemoncrpanuu PDF daiinos
6 Annexc PopMel

IIpumeyanus:

1) Microsoft Office wncnonp3yercss ans odopmieHus OOYYAOUIUMHCS OTYETHOM
nokymentaimu (MS Word, MS Excel), a Takke mams qeMoHCTpanuu y4yeOHBIX MaTepHajoB Ha
nekiusax (MS PowerPoint);

2) Microsoft ~ Visual C++  wucnone3dyercs s  OPaKTHYECKOW  peaiu3aliu
paccMaTpUBaeMbIX QJITOPUTMOB U CTPYKTYP JaHHBIX;

3) Enunas snexktponHas oOpazoBarenbHas cpeaa ['YAIIL Bxmrouaer B ceOsi «JIMuHBIM
kabunet oOyuatomierocs» (paspadotrka ['VAII) nmis oOMeHa METOJUYECKMMH W OTYETHBIMU
MaTepuanamu, (QUKcauuud pe3yiabratoB oOyueHus. Tawxke B Hee Bxoaur Cucrema
mucTtanioHHoro ooydenns 'Y AIl, ocHoBanHas Ha Moodle, Bkirodatomasi B ce0s MpUIoKeHHE
s BuaeokoHgepenuii BigBlueButton (mpumensiercs A AUCTaHUMOHHBIX WM TMOPUAHBIX
JeKUMH M KOHCYJNbTalMi) W TNPWIOKEHHE JUIs TECTHpPOBaHUsS (IIpUMEHseTcs IpU
MIPOMEKYTOYHON aTTECTALUH 110 TUCLIUIUINHE);

4) CpencrBa nemonctpamn PDF (aiinoB mcnons3yrorest sl AEMOHCTPAUH y4eOHBIX
MaTEepHUaJIOB Ha JICKIIHSIX;

5) AAupexc PopMBI KCHONB3YIOTCS B paMKax TEKYIIET0 KOHTPOJS Al HPOBEACHUSA
KpPaTKHX OIMPOCOB Ha JIEKIHUH C LEJbI0 MPOBEPKH YCBOCHUSI TEOPETHUECKOT0 MaTepHaia.

8.2. Ilepeuenn HH(POPMAITMOHHO-CITPABOYHBIX CHCTEM,UCITOJIb3yEeMbBIX pu
OCYIIECTBIECHUU 00pa30BaTEIHLHOTO MPOIECCa MO TUCIUTITNHE

[lepeuens UCMONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM TMPEJACTABICH B
Tabimie 11.

Tabnuna 11— IlepeueHp nHPOPMALMOHHO-CIPABOYHBIX CUCTEM

Ne m/mt HaumenoBanue

1 ANTOpUTMBI, METOJIBI, UcXOHbIe TeKCThI (http://algolist.manual.ru/) - cBOOOHBII
J0CTyII

2 Kpoccrmnardopmennas Oubmuoreka YUCIEHHOTO aHanu3a U 00paboTKU TaHHBIX
(https://www.alglib.net/) - cBo00IHBIN JOCTYII

9. MarepuanbHO-TexHHUYECKas Oa3a
CoctaB  MaTepuaIbHO-TEXHMYECKOM 0a3bl, HEOOXOAMMOW Ul  OCYIIECTBIECHUS
00pa3oBaTeabHOro Mpolecca o AUCLHUILIMHE, IpeicTaBiIeH B Tabaunel?2.

Tab6muna 12 — CocTaB MaTepHaATbHO-TEXHUICCKOM 0a3bl

Ne HanmenoBanue cocTaBHON 9acTH Howmep aynutopun
n/m MaTepUaTbHO-TEXHHYECKON 0a3bl (pr HEOOXOIUMOCTH)




Aynutopus AJs IPOBECHNUS 3aHITHH JIGKIIMOHHOTO THIIA,
OCHAIIIEHHAsI CTICIMATM3UPOBAHHON MEOEIbI0; TEXHUIESCKIMU
CpeIcTBaMu O0O0yYEHHUsI, CITYy>KAIIMMU JUTsI TIPEICTABICHHUS
yaeOHOM nHPOpMAaUH OOJBIION Ay JUTOPUH; TIEPEHOCHBIM
Ha0OpOM JEMOHCTPALMOHHOTO 000PYAOBaHUS

Aynutopust sl IPOBECHUS 3aHATHH CEMUHAPCKOTO TUTIA
(;mabopaTopHbIX paboT), OCHAIIEHHAS CHIEIUAIN3UPOBAHHOMN
MeOebi0; TEXHUUECKUMH CPEICTBAMU O0YUCHUS, CIYKAITIMU
JUTSL TIPEICTaBIICHUS Y9eOHOM HHPOpMAUU OOJBIION
ayIMTOpUH; HA0OPOM JIEMOHCTPALIMOHHOTO 000PYAOBaHUS;
naboparopHeiM o6opyaoBanreM (IIDBM, o0beTMHEHHBIX B

yn. I'actemmo, 1. 15,
muT. A, ayn. 23-03, 23-
05;
yi. b.Mopckas, a. 67,
uT. A, ayn. 23-08, 23-
09, 23-10

JIOKAJIbHYIO BBIYUCIUTENBHYIO CETh C BEIXO/IOM B
BEIYMCIIMTEIbHYIO ceTh 'Y AIl u MHTepHeT)

10. OueHouHble cpeaCcTBa AJIS MPOBEJECHUS IPOMEXKYTOUHOM aTTecTalu
10.1. CocTaB OLIEHOYHBIX CPEACTBAJIA MPOBEAEHUS MPOMEXKYTOYHOM aTTecTaluu
o0y4Jaronuxcs Mo AUCHUIUIMHE IpUBeieH B Tabnauue 13.
Tabmuna 13 — CocTaB OIICHOYHBIX CPEJACTB JJIs MPOBEACHHS MPOMEXYTOUYHOU aTTEeCTAIlMU

Bun HpOM@)KyTO‘-IHOﬁ ATTCCTall1 HepequL OLCHOYHBIX CPECACTB

DK3aMeH TecThl

Brinonnenue KypCOBOI'O ITPOCKTA 9KCH€pTHaﬂ OIICHKAa Ha OCHOBC Tp€6OBaHI/II71 K
COACPIKAaHNIO KYPCOBOT'O ITPOCKTA

10.2. B kauecTBe KpUTEpUEB OLEHKU YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIETEHIIMH 00yJyaroluMuUCs NpUMEHseTcsl S-OamibHas IIKanda OLEHKH c(HOpMUPOBAHHOCTHU
KOMIIETEHIIU), KOTOpas npuBeseHa B Tabuune 14. B Tedenne cemectpa MOXKET MCIOIb30BATHCS
100-6annpHast  mKala  MOJYJIbHO-PEUTHHTOBOM  CHCTEMBl ~ YHUBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUs KOTOPOM, YCTAHOBJIEHbI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurtepuu orieHKH ypoBHS C(hOPMHPOBAHHOCTH KOMIIETSHITHI

OrieHKa KOMIICTEHITUN

XapakTepucTrka c(hOpMUPOBAHHBIX KOMIIETCHIIAN
5-OayuTbHAs IIKaIa P P bop

— oOyuaronuiicss TIy0OOKO W BCECTOPOHHE YCBOWJI IPOrPaMMHBIN
MaTepual;

— YBEPEHHO, JIOTUYHO, MTOCIEA0BATEIBHO U TPAMOTHO €T0 U3JIaraer;

— ONMpasCh Ha 3HAHHWA OCHOBHOM M JOMOJHUTENHHOW JHUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOEHHBIE HAyYHbBIE TIOJIOKEHUSI C TPAKTHUECKOU
JIESITENIbHOCTHIO HAITPABJICHUS;

— yMeno 000CHOBBIBACT M apPTYMEHTHUPYET BBIJIBUTACMbIC UM UJICH;

— JIeJIacT BBIBOJIBI M 0000IICHUS;

— cBOOOJIHO BJIAJICET CUCTEMOMW CICIIMATU3UPOBAHHBIX TIOHSATHH.

«OTJIMYHO»
<Ga4YTCHO»

— 00yJaroUIHiAcs TBEPJO YCBOWII POTPAMMHBIN MaTepHall, TPAaMOTHO H
[0 CYHIECTBY M3JaraeT e€ro, ONWpasch HAa 3HAHUS OCHOBHOM
JIUTEPaTYpPhl;

— HE JI0IyCKaeT CYLIECTBEHHBIX HETOYHOCTEN;

— YBA3BIBAET YCBOCHHBIE 3HAHHS C NPAKTUYECKON AEATENBHOCTBHIO
HaIpaBJICHUS;

— apTyMEHTUPYET Hay4HbIE MTOJIOKEHUS;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— BJIAJIeET CUCTEMON ClIEUAIN3UPOBAHHBIX TOHITHH.

«XOpOIIO»
<Ga4YTCHO»




O1eHKa KOMITETEHITUHI

5-OayuTbHAs IIKaIa

XapakTepHrcTHKa c(h)OpMUPOBAHHBIX KOMIETCHIIMH

— 00y4arouuiicss yCBOWJI TOJbKO OCHOBHOM NMpPOTrpaMMHBIA MaTepua,
MO CYIIECTBY H3JaraeT €ro, ONMUpasch HAa 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;

— JIOITyCKaeT HECYIECTBEHHBIC OIMOKN 1 HETOYHOCTH;

«yZIOBJIETBOPUTEIIEHOY .
— UCTIBITHIBAECT 3aTPYAHECHHS B NPAKTUYECKOM NPUMEHEHUU 3HAHHM
<«3aYTEHOY

HaIpaBJICHUS;
— cn1abo apryMeHTHpYeT HayuHble TIOJI0KEHUS;
— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BBIBOJIOB H 0000IICHHIA;
— YaCTUYHO BJIAJICET CUCTEMON CIIEIIMAJIN3UPOBAHHBIX IOHATHUH.
— o0yyJarouuiicss He YCBOWJI 3HAYUTEIbHOM YacTH HPOTrpaMMHOIO
MaTepuania;
— IOMYCKAaeT  CYIIECTBEHHbIE OMMOKM M  HETOYHOCTU  IpH

«HEYIOBJIETBOPUTEILHO» ;
paccMOTpeHHH po0IeM B KOHKPETHOM HallpaBJICHHH;

«HE 3a4TEHO»

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYCCKOM IPUMCHCHUH 3HAHMUIA;
— HE MOXET apryMEHTUPOBATh HAYYHBIC MTOJIOKCHHUS;
— He (OpMYIIUPYET BBIBOJOB U 0000IIECHUIA.

10.3. TunoBble KOHTPOJILHBIC 3aJaHUSI UJIM UHBIE MATEPHAIIBL.
Bompocs (3agaun) ans sx3aMmeHa npeacTaBiieHbl B Tabaune 15.

Tabmuna 15 — Bonpocs! (3amaun) 1u1st 5K3aMeHa

Ko
Ne /it [lepeuens BompocoB (3aaa4) s SK3aMeHa A
UHJIIKaTOpa
He npenycmotpeno
Bompocsr (3agaun) ans 3adera / qudd. 3auera npeacraBieHsl B Tabmauie 16.
Tabmuna 16 — Bonpocsl (3amaun) muist 3aueta / nudd. 3adera
Kox
Ne n/m ITepeuens Bonpocos (3axau) ams 3aueta / Aud¢. 3aueta
P P (sanas) 1 mdd UHJIUKaTOpa
VY4eOHbIM IUTaHOM HE NPEyCMOTPEHO

[lepeuens Tem

JUIs  KYpPCOBOTO HPOEKTHPOBAHUS/BBIIIOIHEHUS KYpPCOBOM pPabOTHI

npeacTaBieHbl B Tabmuie 17.
BapuaHT 3a7aH1s Ha KypCcOBOU MPOEKT (hOPMUPYETCS U3 HECKOIBKUX KOMIIOHEHT:
- mpeaMeTHas obnactp (tabdmn. 17.1);
- MeToj xemupoBanus (1admn. 17.2);
- METOJ] COpTUPOBKH (Tabm. 17.3);
- BuJ ciucka (taoi. 17.4);
- MeToz obxoja aepesa (Tadin. 17.5);
- AJITOPUTM IOVCKaA CJIOBA B TekcTe (Tabm. 17.6).

Tabnuna 17.1

Howmep n/n IIpenmeTHas o0nacTh
0 OO0cy>)KMBaHUe YATATENICH B OMOIHOTEKE
1 OO6cnyxuBaHue KIMEHTOB B OI0pO MpoKaTa aBTOMOOMIIEH
2 PerucTparyisi mOCTOSUTBIIEB B TOCTHHUIIE
3 Peructparyist 00JbHBIX B MOJIWKIMHUAKE
4 [Tpomaka aBnaOUIETOB
5 OO6cnyxuBaHue KIMEHTOB ONEPaTOpa COTOBOM CBSI3U

Tabauna 17.2




Howmep n/n Mero XemunpoBaHusi
0 OTKpBITOE XEIHPOBAHUE
1 3aKkphITOE XCIIMPOBAHUE C JIMHEHHBIM OIPOOOBaHUEM
2 3aKkphITOE XCIIMPOBAHUE C KBAPATHYHBIM OPOOOBAHUEM
3 3aKphITOE XELIIMPOBAHUE C ABONHBIM XEIIMPOBAHUEM
Tabnuua 17.3
Howmep n/n MeTo1 COPTHPOBKHU
0 [Toacuerom
1 Bxmrouennem
2 N3BnedyeHnem
3 [1y3bIpbKOBBIH
4 BeicTphiii (Xoapa)
5 Crnusanem
6 Pacrnpenenenunem
Tabnuma 17.4
Howmep n/n Bux crimcka
0 JIMHEeHbII 0THOHANPABICHHBIN
1 JIMHEelHbIN ABYHANPABICHHBIN
2 [{uknuueckuili 0JHOHANPABICHHbIN
3 [IMKIMYECKUil IBYHAIIPaBICHHBIN
4 Crnoenblii
Tabmuma 17.5
Howmep n/n Meron 00x01a epesa
0 CuMMeTpUYHBIN
1 ObpaTHbIi
2 [Tpsmoit
Tabnmma 17.6
Howmep n/n AJTOpUTM NOMCKA CJIOBA B TEKCTE
0 boyepa u Mypa (bM)
1 [Tpsmoit
Bompocer s mpoBeneHHsT MPOMEXYTOUHOM aTTeCTallMd B BUAE TECTHPOBAHHS
MpeCTaBICHBI B Tabmwie 18.
Tabmuna 18 — IlpumMepHbIil IepedeHb BONPOCOB ISl TECTOB
Ne . Kon
i [TpumepHBbIii IepedyeHb BOIPOCOB /7Sl TECTOB HHIKATOPA
1 VYkaxkute, Kakoe onpeesieHNe aNropuTMa SIBJISIETCSl HAN00JIee TOUHBIM: VK-1.3.1
- AITOpUTM — 3TO TOYHOE NPEANNCaHNUE, ONPEEIAIONIee BHIYUCIUTEIbHbIN
IpoIIeCC, BEIYLIHHA OT BapbUPYEMbIX HaYaJIbHBIX JaHHBIX K HCKOMOMY
pe3yibTary.
- AIrOpUTM — 3TO NPEAOCTABICHUE KOMIIBIOTEPY LIAroB ISl BBIIOJIHEHUS
- AIrOpUTM — 3TO CHMCOK MHCTPYKIMH AJIs JOCTHKEHUS ONPEIeICHHOM
LeJIH
2 UTo 13 NepeyncineHHoro ABIsieTcs JJOTHYeCKON CTPYKTYPOU TaHHBIX: YVK-1.3.1
- Hucno
- JlepeBo




- CJI0EHBIN CITHCOK
- Sluelika mamMsaTH
- Peructp

Uro u3 nepeuncnensHoro HE sBnsiercs koppekTHoit 3anuceio Teopernueckor | YK-1.VY.1
BPEMEHHOH CJIO)KHOCTH aJITOPUTMA C MCTI0JIb30BaHUEM O-CHUMBOIHKHU?

-0(n2)

- O(logn)

- O(log2n)

- O(m*n)

-0(1)

OTMeTbTE BCE METOBI Pa3pabOTKH aIrOPUTMOB: OIIK-4.B.1
- Meron nexommnosuruu ("'pasaensii u BiacTByn'")

- luHaMuueckoe MporpaMMUpOBaHHe

- [louck ¢ Bo3BpaTOM

- Merton BeTBel U rpaHull

- Meton anbda-6eta oTceueHus

- JIokasnbHbIe U 1100aIbHbIE ONTUMAIBHBIE PEIICHHS

- Meron "kHyTa u npsHuKa"

- Meron Xaddmana

- Meron Xoapa

Kakue no3unnu creka T1OCTYMHBI AJ1 3aHECEHUS HOBBIX AJIEMEHTOB? OIIK-8.VY.1
- Tonbko BeplIMHA CTEKA

- TonbKO BepIIMHA U THO CTEKa

- Bee no3umuuy, kpome Ha cTeka

- 3aHECeHHE FJIEMEHTAa BO3MOXHO B MTPOU3BOJIbHYIO MO3ULUIO

- Tonpko AHO cTEeka

B nuHeliHOM 0HOHAIIPaBIEHHOM CIHCKE, COCTOSIIEM U3 TPEX IEMEHTOB, OIIK-8.B.1
TpeOyeTcs ynaiuTh MepBbIi d1eMeHT. Kakoe KonmyecTBo ykazaTeneit

(He0O0s3aTENEHO B DJIEMEHTAaX CIHCKA) MOTpedyeTcs mepeonpeaenurs? B

KauecTBE OTBETA YKAXKUTE YHUCIIO.

VYkaxuTe Bce IpeACTaBICHUS CTPYKTYPHI JaHHBIX "Tpad" B mamMsTu OIIK-8.3.1
BBIUMCIUTEILHONW MAIIMHBI:

- MaTpHIa CMEXHOCTH

- MaTpHILa HHIUACHTHOCTH

- CIIMCKH CMEXHBIX BEPIINH

- CIHCOK pebep

- CIIMCKH BEPIIMH U pedep

- pa3peKeHHas MaTpuLa

- CJIOEHBIH CIIHCOK

Nwmeetcst nBonuHOE epeBo (He SABIISAIOLICECS IEPEBOM MOKUCKA), OIIK-8.B.1
cozeprkatiee Lenble uncia. [Ipsmoit 00xox nepesa JaéT craeayonuia

pesynbTat: 2, 4, 6, 8, 10, 12, 14. Kakoe 4uciio comepKutcs B KOpHE nepeBa’

-2

-6

-14

-4

- 10

Nmeetcs ynopsio4eHHBIH MacCHUB IIEJIBIX YUced U3 7 31eMeHTOB. CKOIBKO OIIK-8.B.1

orepalyii cpaBHEHUsI MOTpeOyeTcst Mpy ABOUYHOM (OMHAPHOM) MOUCKE /ISt
HAXO0XJICHUSI UCKOMOTO KITF04Ya, €CJIM OH HAXOJIUTCS TOYHO B CEpeJIMHE
maccuBa?

-1




-0
-6
-3

10

Bribepure Bce CBOWCTBA, KOTOPBIMHE JOJKHA 00J1a1aTh Xe-(yHKITHSL:

- JomwkHa obecrieunBaTh paBHOMEPHOE paclpeieIieHue 0TOOpaskeH A
(aKTHUECKUX KITFOUEH 110 MPOCTPAHCTBY 3amuceit

- JomxHa mopoXkaaTh KaK MOKHO MEHbIIIE KOJUTM3HUH ISl JAHHOTO
(haKTHUECKOTO MHOKECTBA 3aIHCei

- He nomxna otobpaxarh Kakyr-1100 CBSI3b MEXKIY 3HAUCHUSIMU KITIOUCH B
CBSI3b MEXKAY 3HAUCHHUSAMHU aJPECOB

- Jlo;kHa OBITh MPOCTOM M OBICTPO# JIJIsl BEIYMCIICHUS

OIIK-8.3.1

11

Nwmeetcs mycTas xem-rabauna, OpraHM30BaHHAS C TOMOIIBIO 3aKPBITOTO
XELIMPOBAHUS METOJIOM JIMHEHHOr0 onpoboBanus, cocrosmas u3 100
CETMEHTOB (HyMepalusl CErMEHTOB HaunHaeTcs ¢ Hyis). [Ipu noGaBnenun
kimoua «QW12QW» oH nomnan B cerMeHT noJ HomepoM 54. [1pu
nobasiennu kimoya «kER34ER», nponzonua konnu3us. B kakoi cerMmeHT
oyzaer 3anucaHn ko4 «KER34ER», ecnu pyHKIMS XemupoBaHusi paBHa:
Aodpec=h(x) +3*i ? B xauecTBe 0TBETa YKAKUTE YUCIO

OIIK-6.3.1

12

VYkakuTe Kakyro onepanuto danancupoBku (Bpamenus) ABJI-gepeBa Hy)HO
MPUMEHUTH B BEPILIMHE a, €CII 3HAaUYeHUE OanaHca B 9Toi BepiuuHe BF (a)=-
2, a 3HaucHHE OajlaHca B JICBOM noToMke b cocrasisiet BF(b)=1 ? Ilon
Oanancom BF(a) moHUMAaETCs, pa3HHIIA MEXK]Ly BBICOTON MPABOTO U JIEBOTO
MoJI/IepeBa BEPIIMHEI a:

- Manoe nipaBoe BpaiieHue

- bospmroe npasoe BpameHue

- Manoe neBoe BpanieHue

- bonpoe neBoe BpalicHue

OIIK-6.3.1

13

Kax moxHO onncats anroputm OsicTpoid copTupoBku (Xoapa)? Beibepure
HauOoJ1ee MOAXOISALINI BApUAHT:

- UcxonHerii MaccuB gennTCs Ha ABa (hparMeHTa OTHOCUTEIHLHO OOPHOTO
3JIEMEHTa, KOTOPbIE PEKYPCUBHO COPTUPYIOTCA

- UcxonHebiii MaccuB 1enuTcs Ha (parMEeHTH U3 OHOTO JIEMEHTa, KOTOPBIS
MOTIAPHO OOBEANHSIOTCS B YIIOPSAAOYCHHBIE (PparMEHTHI OOJIBIIETO pa3Mepa
- Bo BcomorarenbHOM MaccuBe pa3MepoM ¢ 00J1aCTh IOy CTUMBIX
3HAYCHHUH 3JIEMEHTOB UCXOIHOTO MAaCCHBa MOJICYUTHIBAETCS KOJMUECTBO
Ka)KJJ0TO 3HaYEHHsI HCXOHOTO MaCcCUBa, a 3aT€M B UCXOHBIA MacCHB
3aMKCHIBAIOTCS BCE 3HAUCHUS B TIOPSAKE YBEIMUEHUS U B KOJIMYECTBE,
XpaHsLEeMcsi BO BCIIOMOTaTeJIbHOM MacCUBe

OIIK-8.3.1

14

Kaxue ObIBaroT oLleHKHM BPEMEHHOM CII0KHOCTH AJISl THIMYHBIX aJIFTOPUTMOB
COPTUPOBKH B JIMHEHHOU CTPYKType JaHHbIX? Beibepute Hanbomnee
MOJXOAAIINN BapUaHT:

- O(n2), O(n log n), O(n)

- O(1), O(log n), O(n)

- O(nlog n), O(n2), O(n3)

OIIK-8.Y.1

15

OTMeThbTe BCe pe3ybTaThl, HOTy4aeMble IIPU BHIIOIHEHUH aJIrOpUTMa
JIeHKCTphI 10 HAX0XKACHUIO KpaTyaiiiero myTu B rpage:

- JInuHBI Bcex KpaTuallux myTei OT 0JJHOW BepiInHbI rpada 10 Bcex
OCTaJIbHBIX

- Kparuaiime mytu ot ogHOM BepiuHbI rpada 10 BceX 0CTalbHbIX

- nuHbl KpaT4alux myTed Mexay BCEMU IapaMy BEpLIMH rpada

- Kpatuaiimme mytu Mexay BceMu IapamMu BepLIMH rpada

- Kpatuaiimmii nyTe Mexay ByMs 3aJJaHHBIMU BepUIMHAMH rpaga

OIIK-8.Y.1




16 | OT™MeTbTe BCE aNrOPUTMBI, KOTOPBIE SBISIOTCS anroputMaMu ooxona rpada: | OITK-8.3.1
- [louck B rmyOouny

- [Touck B mmpuny (BOTHOBOH)
- [Tonck B xpyTH3HY

- ITouck B goiaroty

- [Tonck no crnmpanu

17 | OTMeTbTE BCE QITOPUTMBI, KOTOPBIE SIBIISIFOTCS aJrOPUTMaMH O0yUYeHHS OIIK-8.3.1
HEHWPOHHBIX CETEM:

- Anroput™ 00paTHOTO PAaCIPOCTPAHEHHS OIIUOKH
- AITOpPUTM MPSIMOTO PACIIPOCTPAHEHUS OLIUOKHU

- Aroput™ 00y4YeHHUs «C yUUTEIEM»

- Anroput™ o0yueHus: «0e3 yUuTessd»

18 | OTMeThTE BCE TOMOJIOTHU HEHPOHHBIX CETEM: OIIK-8.3.1
- IIOJTHOCBSI3HBIE

- TUNA «3BE31a»

- MHOT'OCJIOHbIE MJIM CIIOMCThIE

- CJIA0OCBS3HBIE (C JIOKAJILHBIMH CBSI35IMH)

19 | OTMeThTE Bce KPUTEPUU COOTBETCTBHS MOHSITHIO OOJNBIINX JaHHBIX: OIIK-8.3.1
- 00BeM

- CKOpOCTh

- CTPYKTYPUPOBAaHHOCTh
- pa3HooOpazue

- NI3MEHYUBOCTh

- 3HAYUMOCTh

20 | OTMeThTe Bce METOIbI 00pabOTKH OONBIINX JAHHBIX: OIIK-8.3.1
- MamnHHOe o0yueHue

- Yenoseueckoe oOyueHue

- Heitpocets

- Data Mining

- [lpeaAuKTHBHAS aHATUTHKA

[lepedeHp TeM KOHTPOJBHBIX PAa0OT MO AMCHUILIMHE OOYYAOUIMXCS 3a0YHOW (OPMBI
o0OydeHus1, IPEJICTaBIICHBI B Ta0IUIE 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX pabOT

Ne n/m [lepeueHb KOHTPOIBHBIX PAOOT

He npegycmotpeHo

10.4. MeTonuueckue  Marepualibl,  ONpPEIEJSIIOIIME  MPOLEAYPHl  OLECHHBAHHS
MHINKATOPOB, XapaKTePH3YIOUIMX JTambl (HOPMUPOBAHMS KOMIIETECHIIMH, COJEpXKarcs B
JIOKANbHBIX HOpMaTuBHBIX aktax [ YAII, periaMeHTHpYIOIIMX TOPSAAOK H MPOLELYPY
MIPOBEICHUS TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH U TIPOMEKYTOYHOM aTTeCTaIllMid O0YJarOIIIXCs
I'YAIL

11. Meroanueckue yka3zaHHUs U1 00YJIarOIIUXCS TI0 OCBOCHHUIO TUCIHILTHHBI
Henpio mpenogaBaHusi JUCHMIUIUHBL SIBISETCS MOJIYYEHHE CTYACHTAMH HEOOXOAMMBIX
3HAHWH U HABBIKOB B 00J1aCTH Pa3IWYHbBIX ()OPM OpraHU3AIMH JAHHBIX B IPOrpaMMax H METOI0B
uxX 00pabOTKH B Pa3NMYHBIX Kilaccax 3a/lad, a TaKKe MOJIYYCHHE CTYACHTAaMH HEOOXOAMMBIX
HaBbIKOB OLIEHUBaHUs BPEMEHHON U EMKOCTHOM CJIO)KHOCTH U3Y4aE€MbIX aJTOPUTMOB U CTPYKTYD
JAHHBIX.




11.1. Meroauueckue yka3aHus i1 OOyyaroIIMXCS [0 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaa

OcHOBHOE Ha3HA4Y€HHUE JIEKIIMOHHOI'O MaTepuana — JIOTHUECKH CTPOMHOE, CUCTEMHOE,
riy0okoe U SICHOe H3JIOKeHHe yueOHoro marepuana. HasHaueHue COBpeMEHHOH JieKLuM B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeME, a B OCBOCHHH
(byHIaMEHTAIBHBIX MPOOJEM JUCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHHSA, HOBEUIINX
JOCTIKEHUI HaydHOW MBICTH. B y4eOHOM mporiecce JeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTraHU3aIMOHHYI0 ¥ MH()OPMAIMOHHYIO (QYHKIUH. JIEKIHMs pacKpbhIBaeT MOHATUIHBIN ammapaT
KOHKPETHOH 00JacTH 3HaHWA, €€ MpoOJEeMbl, AaeT IeJIbHOE IMPEICTABICHUE O JHUCIUILUINHE,
MOKa3bIBACT B3aMMOCBSI3b C APYTUMHU JUCIUTLITHAMHU.

[MompoOHBIE MeTOMMYECKHE yKa3aHHSA IO OCBOCHHWIO JIEKIIMOHHOTO MarepHaja
npuseaeHsl B yaeOHoMm nocoduu [004.421.6 — K52] Knrouapes, A.A.CTpyKTypbl U alropuTMbl
00paboTkn naHHBIX: YuebHoe mocobme / A.A. Kimrouapes, B.A. Marpsm, C.B. Illekun; C.-
[Tetep6. roc. yH-T aspokocm. mpubopoctpoenus. - CII6.: PUO TYAII, 2004. - 180 c.
KonnuectBo 3k3. B 0ubm. — 69.

11.2. Meroauueckue ykazaHus Uil OOy4yaroIUXCs IO BBINOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozne BbImonHeHUWsT JabOpaTOpHBIX paboTa OOydYalOIIMHCSA AOJKEH YIIIyOuTh U
3aKpeNHTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOJMKOW M TEXHMKOH
HKCHEPUMEHTAa B COOTBETCTBUM C KBIM(UKALMOHHON XapaKTepUCTUKOW 00ydaroierocs.
Brinonnenue n1abopaTopHbIX pabOT COCTOMT U3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
aHAJIMTUYECKON yacTel ¥ KOHTPOJIBbHBIX MEPONPUATHI.

ITonpoOHble MeTOAMYECKHE YKa3aHUSA IO MPOXOXKAEHHIO Ja0OpaTOpHBIX paboT
npuBeZieHbl B CTPYKTYpBl M alTrOPUTMBI 00pabOTKH JaHHBIX [DIEKTPOHHBIA pecypc]: ydeOHO-
Meronndeckoe mocobue / B. A. Marpsm, C. A. Porauer ; C.-Iletep0. Toc. yH-T adpOKOCM.
nprOOPOCTPOCHUS. - DINEKTPOH. TekcToBble naH. - CII6. : U3n-Bo I'YAIL 2017. - 66 c. - Cuctem.
tpeboBanus: ACROBAT READER 5.X. - 3ar. ¢ tutyi. skpana. - b. 1.

11.3. MeTomuueckre yKazaHWs Ui OOyYalOIIUXCS TIO MPOXOXKIACHHUIO KypCOBOTO
MPOCKTHPOBAHHUS/BBITTOJTHEHHUS KypCOBOW PabOTHI

KypcoBoii mpoexT/ paboTa MpoBOAUTCS C IEIbI0 (OPMHUPOBAHUS Y 00yUJAIOMINUXCS OMBITA
KOMIIIEKCHOTO PEIICHUs] KOHKPETHBIX 3a/1a4 POPEeCCHOHATBHON e TeTbHOCTH.

[MompoOHBIE MeTOAMYECKHE YKa3aHUS IO TPOXOXKICHHIO JabOpaTOpHBIX paboT
MIPUBEJICHBI B AJITOPUTMBI M CTPYKTYPBI JaHHBIX [DJICKTPOHHBIN pecypc]: yueOHoe mocobue / B.
A. Martesm, C. A. Poraues; C.-lIletep0. roc. yH-T a’pokocM. mnpuOopocTpoeHus. - CaHKT-
[TerepOypr: U3n-Bo I'YAIL 2021. - 72 c. - b. 1. - TekcT : HemocpeACTBEHHBIM.

11.4. MeTtomuueckre yKazaHUs Ui OOYYalONIMXCS 10 BBINOJHEHHUIO JIOMAITHETO
3aJlaHus

JloMamHee 3aiaHue BBITIONMHSETCS B pamkax Pasnena 1 qucumimivnHebl B OpMe pelieHust
Kelica.

Lenpr keiica: cpaBHUTENbHBIA aHAIN3 MPOCTPAHCTBEHHOM CIIOKHOCTH M OOBEMHOMU
(mpocTpaHCTBEHHOM) CIIOKHOCTH 3aJJaHHBIX aJITOPUTMOB.

Onucanue kelica: mpejaraeMblil keiic HanpasieH Ha popmupoanne YK-1 u OIIK-§, a
HUMEHHO:

- 3HATh M yMETh MPUMEHSATH METOJHUKHU MONCKA JAHHBIX C MPUMEHEHHEM COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

- 3HaTh MAaTEMAaTHYCCKUE METOJBI OICHKM KadecTBa, HAJCKHOCTH U 3(H(PEKTHBHOCTH
MIPOTPaAaMMHBIX MTPOTYKTOB.

3agaHus:

1) [IpousBecTn MOMCK Ha HMHTEpPHET-pecypcax, yKazaHHbIX B Tabmuune 11, MCXomHBIX
TEKCTOB AJITOPUTMOB U3 3aJaHHOTO JIJII MUHU-TPYIIBI MHOXKECTBA aJITOPUTMOB:



- rpynmna 1 - anropuT™Mel OUCKA B IMHEWHBIX CTPYKTYpax;

- rpymnma 2 - anropuTMbl IOUCKA CJIOBA B TEKCTE;

- rpymnmna 3 - anropuT™Mbl COPTUPOBKH B JIMHEHHBIX CTPYKTypax (3-5 aropurmMoB);

- rpymnmna 4 - anropuT™Mbl OKUCKA KpaTyaiIIero myTH B rpagde.

2) [Io mcxomHOMY TEKCTy Ka)XAOTO 3aJaHHOTO aJropuTMa IOJACUYHUTATh KOJIMYECTBO
OTIepalMi MPUCBOEHUS, KOJMYECTBO ONEPALMI CPABHEHHS.

3) [MomydeHHble Ha MPEABIIYIIEM dTare pe3yabTaThl 0(OPMHUTH B BHIE TaOIHIBI B MS
Excel. K UM n00aBUTH TeOpeTHYECKHE BPEMEHHBIC CIOKHOCTH 3aJaHHBIX aJTOPUTMOB.
[TocTpouts cTo0UaTyro AMarpaMMy sl IOTYYHUBILEHCS TaOIULIBI.

4) [loAroTOBUTH OTYET O MOJIYYECHHBIX PE3YIbTAaTax U MPE3CHTALHIO.

5) OT4eT W TMpe3eHTAlMI0O BBUIOKHUTb B JHMYHBIA KaOuHeT EnnHON 31eKTpoHHOMN
obpasoBatenbHOl cpensl ['YAIL (qyOmupyroTcs B KaKIOM JTHYHOM KaOWHETe y9acTHHKA MHHU-
TPYyIIIbI).

6) 3amuTa pe3ynbpTaTOB C Hcmonb3oBanueM BigBlueButton cucTemsl AucTaHITMOHHOTO
oOyuenus I'YAIL

VcioBusl BBINOJIHEHUS Kelca: pelleHue 3aJjaHuil Kelica OCYyLIECTBISETCS B MMHU-
rpynnax mo 5-7 uenoBek. Pe3ymbTaT pemieHus keiica mpeicTaBiseTcs B BHUIE OTYeTa B
dbopmarax nokymenta MS Word u tabmuiet MS Excel, copepixaiiiero cpaBHIBaeMble 3HAUCHUSI.
Otuer B MS Word pomkeH cojepaTh TUTYIBHBIM JHCT, HOMEp MHHH-Tpynmbl, OUO
YYaCTHUKOB MHHHU-TPYIIBI, KpPaTKO€ OINUCAaHWE CPAaBHUBAEMbIX aJTOPUTMOB, BBIBOJBI IO
pe3ynbTataM cpaBHEHHs (MakcuManbHbIi 00beM 3-4 crpanwuibl). Tadnuma MS Excel conepxkut
CpaBHUBAaeMble 3HAUYEHUS M IIOCTPOECHHBIE MO HUM cToO4aThle auarpaMmsel. Tabmuiy co
CpaBHUBAEMbIMH 3HAUEHHMSMHU M AMarpaMMaMu oGpopMUTh B Buje npeseHtrauuu MS PowerPoint
u3 1 cnaiiga. MakcuMasbHbI 00bEM TEKCTA COCTABISET 2 CTPAHUIIBIL.

Kpurepnn omenku: 3a pemieHue Keiica HAYUCISETCS MaKCUMyM S5 0ajuioB, KOTOpBIC
YYUTBIBAIOTCS B 001IeH cymMe 0aioB, HAOMPaeMBIX B TEUEHUE CEMECTPA.

11.5. MeTroauueckue ykazaHHUs Uil OOYJAIOUIUXCS 10 MPOXOKICHUIO CAMOCTOSTEITLHOM
paboTsI

B mpormecce BBIIOTHEHUS CaMOCTOSTENBFHON PabOTHL, y 00yYaromerocs (popMHUpyeTCs
esnecoodpasHoe IIaHUPOBaHUE pab0vero BpEMEeHH, KOTOPOE TO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHH M CHCTEMAaTH3alMM NPUOOPETAeMbIX 3HAHWH, 00ECIeunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOA OOYyYEHHs, TOMOTAeT IOJYYHTh HABHIKM TOBBIIICHHS
po¢eCCHOHATHHOTO YPOBHS.

MeroaudyeckuMu  MaTepuajaMy, — HalpaBSIOMUMH  CaMOCTOATENBHYIO  paboTy
00y4Yaromuxcs ABIAI0TCA Y4eOHO-METOIMUECKUI MaTepua o AUCLHUIIIMHE

B Tteuenue cemectpa Ne3 oOyuwarommuiicss TODKEH CaMOCTOSITENbHO Ooiiee TIyOoKo
HU3Y4YUTh TEOPETUYECKMH MaTepuajd JAUCLUUIUIMHBI C  HCIOJIB30BAaHUEM OCHOBHOW U
JIOTIOJIHUTENBHOM JTUTEPaATyphl. A TaKKe, B 3TOM K€ CEMECTPE, CAMOCTOSTENBHO IIOATOTOBUTHCS
K ITPOXOKJICHUIO IPOMEXYTOYHOH aTTecTally M0 JUCLUILIMHE B (hOpME IK3aMeHa.

B Teuenue cemectpa Ne4 oOyuaromuiics JOMDKEH CaMOCTOSITENbHO pa3paboTaTh
IIpOrpaMMy B COOTBETCTBUM C 3aJaHUEM HA KypPCOBOE IPOEKTHPOBAHME U IIOATOTOBHUTH
MOSICHUTEIIBHYIO 3aIIUCKY.

11.6. Meromuueckue yka3zaHHA I OOYYAIOUIMXCS IO MPOXOKACHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTH MPEIyCMaTPUBAET KOHTPOJb KadecTBa 3HAHHU
00yYaromuxcs, OCYIIECTBISIEMOTO B TEUCHHUE CEMECTpa C IHEJbI0 OICHUBAHMS XO/a OCBOCHUS
JUCIUIITAHBL.

B teuenne cemectpa Ne3 Tekymmii KOHTPOJIb 3aKIIOYAETCS B 3aIIUTE JTa0OpPATOPHBIX
paboT, B TPOBENEHHS KpAaTKUX ONPOCOB HAa JIEKUMU C LEJIbI0 TNPOBEPKH YCBOCHHS
TEOPETUYECKOr0 MaTepuaja. A TakKe B BHIIIOJHEHUH JOMAIIHETO 3aJaHu.



B Teuenne CeMCeCTpa Neq TeKyI]_[I/Iﬁ KOHTPOJIb 3aKJII0YacTCA B MO3TAITHOM BBLINTOJIHCHHUU
3aaHus Ha KypCOBOC€ IIPOCKTUPOBAHUA B COOTBETCTBHU C Fpa(bI/IKOM.

11.7. MeTomuveckre ykazaHusi AJsl OOYYaroIIUXCs MO MPOXOXKIACHHUIO MPOMEXKYTOUHOM
aTTeCTaluu.

[Ipomexyrounass  arrectauust ~ OOydYarOIIMXCSl — MPEAYCMAaTpUBAaEeT  OLEHUBAaHHUE
MPOMEKYTOYHBIX M OKOHYATEIbHBIX Pe3yNbTaToB oOydeHHs 1o auciuriumHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLIEHKHM 3HAHWH, MOJY4YEHHBIX OOyJaroluMcs B Ipolecce
W3yYeHHs BCEW AMCIUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSITENIFHON pabOTHI, CIIOCOOHOCTH
MPUMEHATh MX U1 PEIICHUS MPAaKTUUYECKUX 3aJad. DK3aMeH, Kak MpPaBWIIO, IPOBOJIUTCS B
MIEpUOJ DK3aMEHAllMOHHOW CECCHMM W 3aBEPINACTCA aTTECTALMOHHOM OLEHKOW «OTIMIHOY,
«XOPOILIOY, «yIAOBICTBOPUTEIBHOY, HEYJOBIETBOPUTEIHHO.

CucremMa OLEHOK MpHU NPOBEACHUHA NPOMEXKYTOYHOM aTrTecTallii OCYILIECTBISIETCS B
cooTBeTCTBUM C TpeOoBanusmMu Ilonoxenuit «O TeKylmleM KOHTpPOJIE YCHEBAaeMOCTH U
MPOMEKYTOYHOH artectaiu cTyneHToB ['YAII, oOywaromuxcss 1Mo TpOTpaMMBbl  BBICIIETO
obpazoBanmss» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIEHKH KadecTBa Y4eOHOH paboThI
ctynenToB B 'Y AIDy.



Jluct BHECeHUs U3MEHEHHH B pabo4yIo MporpaMMmy AUCLHUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




