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Annoranus

JuciuninnHa «ANTOpUTMBl U CTPYKTYPbl JAHHBIX» BXOAUT B 00pa3oBaTEIbHYIO
MporpaMMy BBICIIETO 00pa3oBaHMs — MPOTrpaMMy OakajiaBpuaTa Mo HANpPaBICHHUIO MOATOTOBKH/
cnennanbHoctn  02.03.03  «MaremaTudeckoe — obecrieueHHME W AJAMHUHHCTPHPOBAHUE
MHQOPMALMOHHBIX CHUCTEM» HampaBleHHOCTH «CHCTEMHBIM aHamu3 B WH(GOPMAIMOHHBIX
TeXHOJOTHsIX». Juctmmnna peanusyercs kadeapoit «Ned3y,

JlucruminHa HarelieHa Ha (QOpMUPOBAHKE Y BBIITYCKHAKA CIICAYIOIIUX KOMITETCHIINI:

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

OIIK-2 «CnocoOeH MpUMEHSATh COBPEMEHHBI MaTeMaTHYECKUI ammapar, CBA3aHHBIN C
MPOEKTUPOBAHKEM, Pa3pabOTKOM, peain3anreil 1 OUEHKON KauecTBa NPOrPaMMHBIX MPOIYKTOB
Y TIPOTPAaMMHBIX KOMITJICKCOB B Pa3IHMYHBIX 00IACTAX YeTOBEUECKOM NS TeTbHOCTI

OIIK-3 «CnocobeH TmMOHMMAaTb MW MPHUMEHATH COBPEMEHHBIE WH(POPMAIMOHHBIC
TEXHOJOTMM, B TOM 4YHCJIE OTEYECTBEHHBIE, IIPH CO3JaHUU IMPOrPaMMHBIX IPOIYKTOB MU
IIPOrPaMMHBIX KOMIUIEKCOB Pa3JINYHOIO Ha3HAYECHUS»

OIIK-4 «Cnocoben ywacTBOoBaTh B pa3paboTKe TEXHHYECKOH JOKYMEHTAIUH
IIPOrPaMMHBIX IPOAYKTOB ¥ IPOrPAMMHBIX KOMIUIEKCOB)

CopepxaHue IOUCLMIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C Pa3IMYHBIMU
CTPYKTYpaMH JaHHbIX U aJITOPUTMAaMHU X 00pabOTKH, OLIEHUBAHUEM UX CJIOKHOCTH.

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

[IporpaMMoil IUCUMIIMHBI MPELyCMOTPEHBbI CICAYIOUIME BBl KOHTPOJS: TEKYLIUHA
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHASI aTTeCTalus B (hopMe IK3aMeHa.

OOmas TpyAO0EeMKOCTh OCBOCHHS JTUCIMILIUHBI COCTaBIsAET 6 3a4eTHBIX eAuHMI, 216
4acoB.

S3p1K 00yUEHUS TT0 NUCTIUILINHE «PYCCKHM »



1. IlepeuyeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHHS 10 JUCLUILUINHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI
Ienbto npenoaaBaHust AMCLUUILINHBI ABJISETCS MOMYYCHUE CTYJEHTaMH HEOOXOJUMBIX 3HaHUI U
HaBBIKOB B OOJIAaCTH PA3IMUYHBIX ()OPM OpPraHU3alMM JAaHHBIX B MPOrpamMMax U METOJOB MX
00pabOTKM B pa3NWYHBIX KiIaccax 3a/Jady, a TaKKe MOJy4YeHHE CTyJCHTaMH HEOOXOIMMBIX
HABBIKOB OLIEHUBAHUS BPEMEHHON U eMKOCTHOM CIIO)KHOCTH M3Y4YaeMbIX aJTOPUTMOB H CTPYKTYD
TAHHBIX.

1.2. JlucumruimHa BXOJUT B COCTaB 00s3aTEIEHON YacTH 00pa30BaTEbHON 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 HHAMKATOPOB MX JOCTHKCHUS

Kareropus Kon u HaumeHnoBanue Pesynbratet
Kon n HanmeHoBaHue
(rpymma) WHAUKATOPA IOCTHXKEHUSI o0ydeHus mo
KOMIIETECHIIUU
KOMIETEHIIUU KOMIIETEHIIUU JUMCLUIUINHE
3HACcT MCTOAUKHU
ToKCKa, coopa u
VK-1 Crnocoben VK-1.3.1 3HaTh METOIUKH 0OPaGOTKH
OCYIICCTBIIATH MOKCK, | TIOMCKA, COOpa i 00pabOTKY | yydopmarmm, B ToM
KPUTUYECKUN aHaIu3 | HHPOPMAIUK, B TOM YUCIE | ypcrne ¢
U CUHTE3 C MCIIOJIb30BAHUEM HCIIOJIB30BAHHEM
YHuBepcaibHbIE
uHbOopMaIuH, WH(POPMAITMOHHBIX COBPEMEHHBIX
KOMIICTCHIIUU o
OPUMEHATH TEXHOJIOTHHA MH(POPMAIMOHHBIX
CHUCTEMHBIN OJIX0]T VK-1.¥.1 ymers npumeHsTy | TEXHOIOIHH,
JUTSL PEIICHUS METOIMKH MOUCKa, cOopa u | YMCCT HPUMCHITH
TIOCTAaBJEHHBIX 33724 | 00paboTKK HHPOPMALIUK METORHMKH TIoMCka,
cbopa u 06paboTkn
HHDOPMAITIH
3HACT MAaTECMATHYCCKHUC
OIIK-2.3.1 3naet OCHOBEI
MaTeMaTHYECKHE OCHOBBI MPOrPaMMHPOBAHHS H
IpOTPaMMHUPOBAHUS U
OIIK-2 Cnocoben 5{51,11(1()) N P AISBIKOB
II aMMUPOBaHUA
OPUMEHSThH porp po ’
o IIpOrpaMMHUpPOBAHUS, opranusaunuu 0a3
COBpPEMEHHBIN
IUSR——— opranu3anuu 06a3 TaHHBIX U | JaHHBIX U
ATIMAPAT, CBA3AHHEI ¢ | o o1 CPHOTO ponTbI DR
h§ OCETI/I’ OBaHUEM MOAICITMPOBAHIT, A
E 3260 fKOﬁ ’ MaTeMaTHYECKHUE METO b MaTeMaTHICeCKue
MCTOAbI OICHKH
O6menpo- pasp . OIIGHKH Ka4yecTBa, ABL O
peanuzanuen u KayeCTBa, HAJICKHOCTH
(heccroHaNbHBIE . HAJECKHOCTH U
OLICHKOW Ka4ecTBa 1 3¢ HEKTUBHOCTH
KOMIICTCHIINH s pexTruBHOCTH
HPOTPAMMHBIX POTPaMMHBIX TTPOTYKTOB; TpoT DALY
POITYKTOB U porp pony > | mpOyKTOB;
MaTeMaTHYECKUE METOIBI
NPOrpPaMMHBIX Spransa A MaTeMaTH4eCcKue
KOMILICKCOB B P 5 METOIbI Opl“aHI/I?,a;I_II/II/I
UH()OPMAITMOHHOMH HUH(POPMALTHOHHON
pas3INYHBIX 00JaCTIX
4ETOBEUECKO 0€30macHOCTH TIPU 0e30IaCHOCTH HPU
TOEHOCTI paspaboTKe U pa3paboTKe 1
a SKCIUTyaTaluu OKCILTyaTalnunu
IPOTPAMMHBIX MPOAYKTOB 1 | TPOTPAMMHBIX
IIPOAYKTOB U
TPOrPaMMHBIX KOMIUIEKCOB, | DoAY
MIPOTPaMMHBIX




KOMIIJIICKCOB
OIIK-3 Cnocoben OIIK-3.VY.1 ymeer YMECT MCTIONB30BATE
COBPEMEHHBIE
MOHUMATh U MCIOJIb30BaTh
WHPOPMAITHOHHEIC
MPUMEHSTh COBPEMEHHBIE
TCXHOJIOT'HH B
COBPEMEHHBIE UH()OPMaLMOHHBIE TpOecCHOHATBHOI
UH()OPMaLMOHHbIE TEXHOJIOTHH B JESATENLHOCTH TIPH
TE€XHOJIOTMH, B TOM npoQeccuoHanbHOM CO3J1aHUU
O6menpo- qucie JIESITENIbHOCTH TIPH TPOTrPAMMHBIX
(eccHoHaNbHBIE | OTEYECTBEHHBIC, P | CO3JaHUH MTPOTPAMMHBIX IPOJYKTOB U
KOMIIETEHIIUH CO371aHUU IIPOAYKTOB U IIPOTPaMMHBIX | MPOTPaMMHBIX
MIPOTPaMMHBIX KOMIUIEKCOB Pa3IM4HOrO KOMILICKCOB
HPOJYKTOB H Ha3HAYCHHSI. PpasMIHOTO
IPOrPaMMHBIX OIIK-3.B.1 umeer HASHATCHUA,
HUMECT MPAKTUICCKUE
KOMIUIEKCOB IIPAKTUYECKNE HaBBIKU
50TKI IDOIDAMMHOLNO HaBBIKU pa3pabOTKH
Pa3IUYHOrO pgspa porp IpOrpaMMHEOTO
Ha3HAYCHUS o0ecrieyeHus. 05ECIICUCHIIS.
OIIK-4 Cnocoben OIK-A4.Y 1 AMeeT MPaKTHIEeCKUe
y4acTBOBaTh B -yl ymeer HaBbIKHM ITIOATOTOBKH
UCIIOJIb30BaTh OCHOBHBIE .
paspadoke CTaHapThl, HOPMBI U [
O6menpo- TEXHUYECKOM o aBHHI; a,3 aIéOTKH AOKyMCHTAIlHH €
(beccuoHanbHble | JOKYMEHTAIUH p P P TIPUMCHCHHCM
TEXHUYECKOU oucHoro u
KOMIIETCHIIUH MPOrpaMMHBIX
JOKYMEHTallu! KOHCTPYKTOPCKOTO
IPOAYKTOB U
POrDAMMEBIX NPOrpaMMHBIX IPOAYKTOB U | IPOTPAMMHOTO
porp TPOrPaMMHBIX KOMITIEKCOB | O0ecreuenus
KOMIUIEKCOB

2. Mecro aucuumiuHbl B cTpyktype OI1

JlucuuruinHa Mo>xkeT 0a3UpOBaThCS HA 3HAHMAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYCHHU CIIETYIOMNX AUCIUILINH:

— «uadopmaTtukay;

— «OCHOBBI IPOTPAMMHUPOBAHHSY.

3HaHUs, TOJMYYCHHBIC TPH W3YyYCHHHM MaTepuaia JaHHOW TUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSITENTbHOE 3HAUCHHE, TaK U MOTYT HCIIOIB30BATHCS MPH U3YUYSHUH APYTHX JACIUILIIHH:

— «O0BEKTHO-OPUEHTHPOBAHHOE IPOTPAMMHUPOBAHHEY,

— «[IpoexTHpoBaHUE MPOTPAMMHBIX CUCTEM).

3. OOBEM ¥ TPYJOEMKOCTh JUCITUTUTAHBI
Janubsie 00 oOmeM o0beMe MUCHIUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboThI MO0 TUCIMIUTHHE (M pacIpeeNieHHe 3TOH TPYAOEMKOCTH 110 CEMECTpaM) MpeCTaBICHBI B
Tabmure 2.

Tabmuna 2 — O0beM U TPYJIOEMKOCTh JTUCIUIIITHHBI

. Tpy10eMKOCTb 0 ceMecTpaM
Bun yuebHol paboTh Bcero No3 Nod
1 2 3 4
Oobwasn mpyooemKocmb OUCUUNTUHDL, 6/216 4/ 144 2/ 72
3E/ (gac)
U3 nux uacos npakmuueckoil n0020moeKu
AyodumopHule 3aHamus, BCETo Jac. 85 68 17
B TOM YHCJIE:
nekrmu (JI), (gac) 34 34
npakTuaeckue/cemunapckue  3aastus  (113),




(gac)
naboparopusie padots (JIP), (dac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (4ac) 17 17
JK3aMeH, (Jac) 54 54
Camocmosimensnas paboma, Bcero (4ac) 77 22 55
Buo npomescymounoii ammecmayuu: 3auer,
mudd. 3ader, sk3ameHn (3auer, Hudd. 3au, OK3., JK3.
DK3.%%)

I’ -
[Ipumedanue:  kaHAUAATCKHUI SK3aMEH

4. CopeprxaHue AUCIUTUIMHBI

4.1. Pacnpez{ene}me TPYAOCMKOCTHU JUCHHUINUIMHBI 110 pa3aciiaM U BUAaM 3aHSITHH.

Pa3nen1)1, TCMbI JUCHUINIMHBI U UX TPYJOCMKOCTb IIPUBCACHBI B Ta6n1/1ue 3.

Tabnmia 3 — Paznensl, TeMbI TUCIUTUINHBL, UX TPYAOEMKOCTh

Pa3pgennl, TeMBI JUCIUTUTHHEBL Jetcmn | 113 (C3) P KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 3
Pazznen 1. Obuue cBeneHus 8 6 4
Pasnen 2. CTpYKTYpHI ITaHHBIX 12 18 9
Pazzen 3. AnropuTMbl 00pabOTKH TaHHBIX 14 10 9
Hroro B cemectpe: 34 34 22
Cemectp 4
Brinonnenue KypcoBoro mpoexTa 17 55
Uroro B cemectpe: 17 55
Uroro 34 0 34 17 77
[IpakTuueckass TMOATOTOBKA 3aKJIIOYAETCSI B  HEMOCPEACTBEHHOM  BBIMOJIHEHHUU
OOyJaromUMHCS ~ ONpPEACTCHHBIX  TPYAOBBIX  (YHKIHMHA,  CBS3aHHBIX C  Oya;ymiei
mpodecCHOHaNBHON e TENbHOCTBIO.
4.2. ConepxaHue pa3JeiaoB U TEM JEKIIMOHHBIX 3aHITHM.
Coneprxanne pa3/IeloB ¥ TeM JEKIIMOHHBIX 3aHATHI MPHUBEICHO B Ta0nwuie 4.
Tabnmma 4 — ComeprxaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA
Howmep paznena HasBanwme u coneprkanue pa3iesioB U TeM JICKIIMOHHBIX 3aHITHIA

1 Tema 1.1. BBenenue

Tewma 1.2. Teopus CI0KHOCTH aITOPUTMOB

2 Tema 2.1. Crienuuxanus, npeicTaBIeHUE U peaau3alys

a6CTpaKTHLIX THUIIOB JaHHBIX

HaJl HUMHA

Tema 2.2. JlepeBbsi, UX MPEICTABICHUE U OCHOBHBIC ONEpALUU

Tema 2.3. I'padbl, UX MpeacTaBIeHUE U OCHOBHBIE aJITOPUTMBbI
Tema 2.4. @aiinbl, UX OpraHu3alsl, IpeJcTaBiIeHue U 00paboTkKa

3 Tewma 3.1. ATropuTMBI TOMCKA

COpPTHUPOBKa
Tema 3.3. AnropuTtmbl Ha rpadax

o0ydyeHus

Tema 3.4. OCHOBBI HEUPOHHBIX CETEH U AIITOPUTMOB UX

Tema 3.2. AJNTOpUTMBI COPTHPOBKM, BHYTPEHHSS W BHEILIHSSA

Tema 3.5. BBenernne B anrOpUTMBI aHAIIKM3a OOJBIINAX JTAHHBIX




4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHATHL

TeMbl MpakTHYECKHUX 3aHATUI U UX TPYTOEMKOCTb IPUBEACHBI B TabnHIe 5.

Tabauna 5 — [IpakTuyeckue 3aHITUS U UX TPYAOEMKOCTh

N3 aux No
No | Templ npaktuueckux | @opmMbl MpakTUYECKUX | TpyaoeMKOCTb, |IPAKTHYECKOH | pa3aeiia
n/m 3aHATUI 3aHATHI (dac) MTOATOTOBKH, |AUCITUII-
(dac) JIHBI
Y4eOHbBIM ITAaHOM HE TPETyCMOTPEHO
| |
Bcero
4.4. JlabGopaTopHbIe 3aHITHS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTh IIPUBECHBI B Ta0OIHIIE 6.
Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb
N3 mux No

No HammeHoBaH#e 1aG0paTOpHBIX paGoT TpynoeMKoCTh, | MpaKTUYECKOH | pasnena

n/m (gac) MMOATOTOBKHU, | JUCIIHUII-
(dac) JIHBI
Cemectp 3
1 | BBogHOe 3aHsiTHE, MHCTPYKTAX IO TEXHHKE 2 0 -
0e3omacHOCTH

2 | AHanu3 CJI0)KHOCTH aJrOPUTMOB 4 0 1

3 | JIu"eHHble U UMKINYECKUE CIIUCKU 4 0 2

4 | Ctex u ouepenpb 4 0 2

5 | JlepeBbs moucka 6 0 2

6 | IlporpaMmmMipoBaHue alrOpUTMOB Ha rpadax 4 0 2

7 | XemupoBaHue JaHHBIX 4 0 3

8 | AIropuTMBbl COPTUPOBKH 4 0 3

9 | UroroBoe 3aHsaTHE 2 0 -

Bcero 34 0

4.5. KypcoBoe npoekTHpoBaHUE/ BHIMOJIHEHUE KYPCOBOW pabOTHI
Ienp KypcOBOTO MPOEKTA: U3YUCHUE CTPYKTYP JAHHBIX W JITOPUTMOB UX 00pabOTKH, a
TaKKe TIOJYyYCHHE MPAKTHYCCKMX HABHIKOB B JKCICPUMEHTAILHOM W TCOPETHUECKOM
OIICHWBAHUHU XapaKTEPUCTUK ITUX CTPYKTYP U aJITOPUTMOB.

[IpumepHBIe TEMBI 3aJaHUI HAa KyPCOBOM MPOEKT mpuBeaeHsl B pasaene 10 PII/I.

4.6. CamocrosiTenbHas paboTa 00y4aronmuxcst
Bupl camocTosITenbHOM paboThI U €€ TPYI0EMKOCTh IPUBEACHBI B Tabimie 7.

Tab6mmna 7 — Busibl caMOCTOSTEIIBHOM paOOThI U €€ TPYJOEMKOCTh

. Bcero
Bun camocrositensHON paboThI qac ’ CemecTp 3, uac CewmecTp 4, yac
1 2 3 4
M3ydeHue TeopeTHYecKoro Mmareprana 12 6




muctuuinHbl (TO)

Kypcosoe npoekruposanue (KII, KP) 55 55

PacuerHo-rpaduueckue 3amxanus (PI3)

Brinonnenue pedepara (P)

IloaroroBka k TCKYHIIEMY KOHTPOJIIO

ycneBaemoctH (TKY) 12 6

Jlomamaee 3apanue (/13) 8 5

KonTponbasie pabotel 3a04ankoB (KP3)

IToaroroBka K MpOMEXyTOYHON

arrecrauuu (I1A) 8 >

Bcero: 77 22 55

5. Ilepeuens yueOHO-METOIMYECKOTO 0OECIIEYEeHNS
JUTS CAMOCTOSITENIEHOM paboThl 00yUdaoUIUXCs MO JUCIUIITNHE (MOJIYIIIO)
Y4eOHO-MeTOIMYECKHE MaTepuaibl JJis CaAMOCTOSITENIbHON PabOThl OOyYaroONIMXCsl YKa3aHbl B
n.a. 7-11.

6. IlepedeHb nMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3aHUN
IlepedeHp neyaTHBIX M IEKTPOHHBIX YUEOHBIX U3/JaHUN NpUBEAEH B Tabiue 8.
Tabmuna 8— IlepedeHs NMevaTHBIX M DJICKTPOHHBIX YUCOHBIX U3AaHUN

u q)p / Komnmuectso OK3EMIUIAPOB B

bubnuorpadudeckas ccbuika Ooubmmotexe
URL anpec
(KpoMe 2IIeKTPOHHBIX DK3EMILISIPOB)
004 Bupt, H AnropuT™MBI U CTPYKTYPHI JAHHBIX. 60
B 52 Hogas Bepcus qiis O6epona + CD [Teket] /

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

[TaBnos, JI. A. CTpyKTypbl U aNrOpUTMBI -
00pabOTKHN NaHHBIX : Y4eOHHK [Tt By30B / JI.
A. IlaBnos, H. B. IlepBoBa. — 3-e u3z., crep.
— Camnkr-IlerepOypr : Jlans, 2021. — 256 c.
— ISBN 978-5-8114-7259-8. — TexcT :
AIIEKTPOHHBIH // JIaHb : 21EKTPOHHO-
o6ubnunoreunas cuctema. — URL:
https://e.lanbook.com/book/156929 (nata
obpamenus: 03.05.2022)

Trokaues, H. A. C#. Anroputmsl u -
CTPYKTYPHI JAHHBIX : y4eOHOE 1mocodue JIs
By30B / H. A. Trokaues, B. I'. XneGocTpoes.
— 4-e u3n., crep. — Cankr-IletepOypr :
Jlanb, 2021. — 232 ¢. — ISBN 978-5-8114-
8247-4. — Tekcr : d1eKTpOHHBIH // JlaHb :
3JIEKTPOHHO-OMOIMOTEYHAas cCUCTeMa. —
URL: https://e.lanbook.com/book/172708
(nata obpamenns: 03.05.2022)

7. TlepedeHb 31€KTPOHHBIX 00pa30BaTENBFHBIX PECYPCOB
MHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOU ceTr «HTepHeT»
ITepeuenn 3JIEKTPOHHBIX 00pa3zoBaTeIbHbBIX pecypcoB WHPOPMALTMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «VMHTepHeT», HEOOXOAMMBIX Ml OCBOCHMS JAWCLHUIUIMHBI
npuBeeH B Tabnmue 9.




Tabouuma 9 — IlepedeHb 5SJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HHGPOPMALUMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTn «MHTepHeT»

URL anpec HaumeHnoBanue

https://e.lanbook.com/ OnexkrponHas OuOmmorewnass cucrema Jlanp (Hoctym mns
oOyuatomuxcs u padbotaukos ['YAIT)

https://urait.ru/ ObpazoBarenpHas  miargopma  Opaiit  (Hoctym s

oOyuaromuxcs 1 paboraukos ['Y AIT)

Hayunas snexrponnas 6ubimoreka elibrary (CBoOoaHBIH

http://elibrary.ru focTyn)

Enunoe okHO nocTyna Kk 00pa3oBaTenbHbIM pecypcaM. Pazaen
http://window.edu.ru/catalog | Unpopmaruka n napopmannonnsie TexHoaoruu (CBOOOTHBIIH
JTOCTYTI)

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepeyenp mporpaMMHOro oOecneueHHs, HCIOJIb3YEMOI0 MpPH OCYILECTBIECHUH
00pa3oBaTeIbHOro MpoLecca Mo AUCHUIIMHE.
Ilepedenp Mcnonb3yeMoro nporpaMMHOro odecreyeHus npejacrasieH B Tadbauie 10.

Tabmuna 10— [lepeueHp mporpaMMHOTO 0OecTieUeHUs

Ne n/m Haumenosanue
1 OmnepanonHas cuctema Microsoft Windows XP Professional
2 Microsoft Office
3 Microsoft Visual C++
4 Enunas snektponnas obpazoBatenbHas cpeaa ['YAII
5 Cpenctsa gemonctpaiuu PDF daiinos
6 SAnpexc PopMbl

[Ipumeyanus:

1) Microsoft Office wucmonb3yercss st odopmileHHsT OOYyYarOIIMMUCS OTYETHOM
nokymentaiu (MS Word, MS Excel), a takke sl J€MOHCTpaliui y4eOHBIX MaTepUaioB Ha
nekiusax (MS PowerPoint);

2) Microsoft ~ Visual C++  wucnone3dyercs Il  OPaKTHYECKOW  peau3aliu
paccMaTpUBaEMbIX QJITOPUTMOB U CTPYKTYP JaHHBIX;

3) Enunas snexktponHass oOpazoBarenbHas cpeaa ['YAII Bxmouaer B ceOsi «JIMuHBIM
kabunet oOyuatomierocs» (paspabotrka ['VAII) nis oOMeHa METOIUYECKMMH W OTYETHBIMU
MaTepuasamMu, (QUKCanmuu pe3yiapTaroB oOydeHms. Taxke B Hee Bxogur Cucrema
nucTannuoHHoro ooydyenus 'Y AIl, ocHoBanHas Ha Moodle, Bkirodaromas B ceOs PUIOKCHHE
i BuneokoHpepeniuii BigBlueButton (mpuMeHsieTcss a1 TUCTAHIIMOHHBIX WM THOPUIHBIX
JeKOUWA ¢ KOHCYNbTAllMii) W TPWIOKEHHE JUISI TECTHPOBaHUS (NMPUMEHSETCS IpH
MIPOMEKYTOYHON aTTECTALUH 110 TUCIIUIUINHE);

4) CpencrBa nemonctpamu PDF (aiinoB mcnonp3yrorest sl AEMOHCTPAUH y4eOHBIX
MaTEepHUaJIOB Ha JICKIIHSIX;

5) SAupexc PopMBI KCHONB3YIOTCS B paMKax TEKYIIEr0 KOHTPOJS Al IPOBEACHUSA
KpaTKHX OIMPOCOB Ha JIEKINH C LENbI0 MPOBEPKH YCBOCHHUS TEOPETHUECKOTO MaTepHaa.

8.2. IlepeueHb UHPOPMAITTOHHO-CIIPABOYHBIX CHCTEM,HCITIOb3yEMBIX npu
OCYIIECTBICHUN 00pa30BaTEIHLHOTO MPOLecca MO AUCIUITHHE

[lepedyeHb HCHOMB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEICTAaBICH B
Tabmume 11.

Tabmuna 11— [epeueHp nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM




Ne i/t HaumenoBanue

1 Anroput™mel, MeToabl, ncxoauble TeKeTh (http://algolist.manual.ru/) - cBoOGOAHBIH
JOCTYI
2 Kpoccnmatdopmennast 6nbiaroTeka YMCICHHOTO aHaIu3a 1 00padOTKU TaHHBIX

(https://www.alglib.net/) - cBo0OIHBIN JOCTYII

9. MarepuanbHO-TeXHHUECKas 0a3a
CocrtaB MaTepHabHO-TEXHUYECKOW  0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHSA
o0pa3oBaTeLHOTO MpoIecca Mo JUCIUTUIHHE, IPECTaBlicH B Tabuie12.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUUYECKOM 0a3bl

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

1 | Aynutopust Ui pOBeICHHS 3aHATHIA JEKIIMOHHOTO TUTIA, -
OCHAIIIEHHAsI CTICIMATM3UPOBAHHON MEOEIBI0; TEXHUIESCKIMU
CpeIcTBaMu 0O0YyYEHHUsI, CITY>KAIIMMU JUTsI TIPEICTABICHHUS
yaeOHOM nHPOpMAaUH OOJBIION Ay JTUTOPUH; TIEPEHOCHBIM
Ha0OpOM JEMOHCTPALMOHHOTO 000PYIOBaHUS

2 | Aynuropus Ajis IPOBEACHUS 3aHATUN CEMUHAPCKOTO TUIIA yi. I'actenno, 1. 15,
(maGopaTopHbBIX paboT), OCHAIIIEHHAS! CTICITUATU3UPOBAHHON muT. A, ayn. 23-03, 23-
Me0ebo; TEXHUUECKUMH CPEeJICTBAMU O0YUYEHNs, CIyKaLUMU 05;

JUTSI TIpeicTaBIeHusl yaeOHOH nHpopMauu 00IbIIon yin. b.Mopckas, 1. 67,
ayJIMTOpUH; HA0OPOM JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS; muT. A, ayn. 23-08, 23-
naboparopHeiM o6opyaoBanreM (IIDBM, o0beTMHEHHBIX B 09, 23-10

JIOKAJIbHYIO BBIYUCIUTENBHYIO CETh C BEIXO/IOM B
BeruncimTenbHyio ceTh 'Y ALl u UnaTeprer)

10. OueHouHble cpeAcTBa I IPOBEACHUS POMEKYTOUHOM aTTecTaluu
10.1. CoctaB OLEHOYHBIX CPEACTBIUISI TPOBEIEHUS MPOMEXKYTOUHON aTTecTaluu
00yJaromuxcs Mo AUCHHUIUINHE TPUBeIeH B Tadmuie 13.
Tabmuna 13 — CocTaB OLICHOYHBIX CPEACTB I MPOBEACHHSI MPOMEXKYTOUYHOM aTTecTalu

Bupx npomMeXyToO4HON aTTecTalnuu [IepeyeHb OLICHOYHBIX CPEJICTB
OK3aMeH TecTsl
BrinonHeHne KypcoBoro npoexra OKcrnepTHas OLEHKa Ha OCHOBE TPeOOBaHMH K
COJIEP’KAHUIO KYPCOBOI'O IIPOEKTa

10.2. B kadecTBe KpUTEpUEB OLEHKM YyPOBHA c(HOpMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00yJalomMUMHUC TPUMEHsETCS S-0aiipHas IIKajda ONeHKH c(hOpMUpOBAHHOCTH
KOMIIETEHIINH, KOTOpas MpuBeieHa B Tabmuie 14. B Teyenne cemectpa MOXKET HCIIOIB30BATHCS
100-6ammpHast  mKama ~ MOXIYJIBHO-PEHTHHTOBOW  CHCTEMBl ~ YHHBEpPCHTETa,  IpaBHia
HCIIONIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL

Tabauna 14 —Kpurtepuu orieHKH ypoBHS C(hOPMHPOBAHHOCTH KOMIIETEHITHI

OreHKa KOMITETEHITUHI

XapakreprucTika cOpMUPOBAHHBIX KOMITETEHIII
5-OayuTbHAs IIKaIa P P (bopmrp TH

— oOyyarouuiicss TIyOOKO M BCECTOPOHHE YCBOWJI HPOTrPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTUYHO, IOCTIEI0BATEILHO U TPAMOTHO €T0 M3JIaraer;

— ONHpasiCh HAa 3HAHHUSA OCHOBHOM W JOMNOJHHUTEIBHOW JIMTEPaTypHI,
TECHO MPUBSA3BIBAET YCBOCHHBIC HAYUYHbIC MOJIOKEHUS C MPAKTUYECKON

COTJIIMIHO»
<GaYTCHO»




O1eHKa KOMITETEHITUHI

5-OayuTbHAs IIKaIa

XapakTepHrcTHKa c(h)OpMUPOBAHHBIX KOMIETCHIIMH

JEATEIbHOCTBIO HAIIPaBJICHHUS;
— yMenio 000CHOBBIBACT U ApTYMEHTHPYET BBIIBUTAEMBIC UM UJICH;
— JIeJTaeT BBIBOJIBI M 0O0OIICHNS;

— CBOOOHO BIIA/ICET CUCTEMOM CIEIIHATH3UPOBAHHBIX MTOHATHI.

«XOpOILIO»
<«GaYTCHOY

— 00yJaroUIHiACs TBEPO YCBOMII MPOTPAMMHBIN MaTepHall, TPAMOTHO H
[0 CYLIECTBY H3JaraeT €ro, ONUPasChb Ha 3HaHUSI OCHOBHOM
JIUTEPATYpPhI;

— HE JI0IyCKaeT CYLIECTBEHHbIX HETOYHOCTEN;

— YBSI3bIBAET YCBOCHHBIE 3HAHMUS C IPAKTUYECKOH JESITEIbHOCTBIO
HapaBJICHUS;

— apTYMEHTHUPYET Hay4HbIE ITOJIOKCHHUS;

— JIeTIaeT BBIBOJBI M 0000IICHUS;

— BJAJIeET CUCTEMON ClIEUAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIILHO»
<Ga4YTCHO»

— 00y4arouuiicss yCBOWJI TOJbKO OCHOBHOM IMpPOTrpaMMHBIA MaTepua,
[0 CYIIECTBY H3JaraeT €ro, OnMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKaeT HECYLECTBEHHbIE OIIMOKU 1 HETOYHOCTH;

— WCTIBITHIBACT 3aTPYAHEHUS B TPAKTHUYECKOM TPHUMEHCHHH 3HAHWUN
HaIpaBJICHUS;

— cn1abo apryMeHTHpYeT HayuHble TIOJI0KEHUS;

— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BHIBOJIOB B 0000IICHUIA;

— YaCTMYHO BJIAJICET CUCTEMOH CIIeIMAIN3UPOBAHHBIX MOHATHUI.

«HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— O0y4YaroUMiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTrPaMMHOIO
MaTepuana;

— JIOMyCKAeT  CYIICCTBEHHbIC  OIMMOKM W  HETOYHOCTH  MpHU
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HaINpaBJICHUU;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYCCKOM IPUMCHCHUH 3HAHMWIA,

— HE MOXET apryMEHTUPOBATh HAYYHBIC MTOJIOKCHHUS;

— He (OpPMYJIUPYET BBIBOJOB U 0000IIECHUA.

10.3. TunoBble KOHTPOJIBLHBIC 3aJaHUSI UJIM UHBIE MATEPHAIIBL.
Bompocsr (3agaun) ans sx3aMmeHa npeacTaBiieHsl B Tabaune 15.

Tabmuua 15 — Bonpocs! (3amaun) 1j1st 5K3aMeHa

Ko
Ne m/mt [lepeuens BompocoB (3ama4) I SK3aMeHa A
UHJIIKaTOpa
He npenycMoTpeHo
Bompocsr (3agaun) ans 3adera / qudd. 3auera npeacraBieHsl B Tabmauie 16.
Tabmuna 16 — Bonpocsl (3amaun) st 3aueta / nudd. 3adera
Kox
Ne n/m [Tepeuens Bonpocos (3axa4) ams 3aueta / Aud¢. 3aueta
P P (sanas) 1 g UHJIKaTOpa
VY4eOHbIM IUIaHOM HE NPEyCMOTPEHO

[lepeuenr TeM JUISI KypPCOBOTO TPOCKTHPOBAHUS/BBHITIONHCHHUS KYPCOBOH pabOTHI

MpeACcTaBiIeHBI B Tabmwmie 17.

BapuaHT 3a71aHus HA KypCOBOU MPOEKT (POPMUPYETCS M3 HECKOJIBLKUX KOMITOHCHT:

- mpeaMeTHas obnacth (Tabdn. 17.1);

- MeToj xemupoBanus (1abmn. 17.2);

- METOl COpTUPOBKH (Tabm. 17.3);

- BuJ cnucka (taoi. 17.4);

- MeToz obxoja aepesa (Tadin. 17.5);




- aNTOPUTM IOKCKA cIoBa B TekcTe (Tadm. 17.6).

Tabnuua 17.1
Howmep n/n [IpenmerHas o6nacth
0 OO0cny>)KMBaHUe YATATENICH B OMOIHOTEeKE
1 OO6cnyxuBaHuE KIMEHTOB B OI0pO MpoKaTa aBTOMOOHIIEH
2 Peructpanusi noCTOsUIbLIEB B TOCTHHHILIE
3 Peructparyst 60JbHBIX B MOJIMKIMHUKE
4 [Iponaxka aBuabuIEeTOB
5 OO6cnyxuBaHue KIMEHTOB ONEPaTopa COTOBOM CBSI3U
Tabnuma 17.2
Howmep n/n Mero XemunpoBaHusi
0 OTKpBITOE XEIHUPOBAHUE
1 3aKkphITOE XCIIMPOBAHUE C JIMHEHHBIM OIPOOOBaHUEM
2 3aKkphITOE XCIIMPOBAHUE C KBAJPATHIHBIM Op0oOOBaHUEM
3 3aKphITOE XCMUPOBAHUE C JBOMHBIM XEHIIHPOBAHUEM
Tabmmma 17.3
Howmep n/n MeTo1 COPTHUPOBKHU
0 [Toacuerom
1 Bxmrouennem
2 N3BnedyeHnem
3 [1y3pIpbKOBBII
4 BricTphiii (Xoapa)
5 Crusanem
6 Pacnipenenenunem
Tabnmma 17.4
Howmep n/n Bux crimcka
0 JInHEeNHbIN 0THOHATIPABJICHHBIN
1 JIuHeHbIN ABYHAIIPABICHHBIN
2 [uknuyeckuil 0 AHOHATPABICHHBIN
3 [{MKIMYECKUil IBYHANIPaBICHHBIN
4 Crnoenblii
Tabmuma 17.5
Howmep n/n Merton 00x0a epesa
0 CuMMeTpUYHBIN
1 OOpatHbIf
2 [Ipsimoit
Tabnmma 17.6
Howmep /i AJTOpUTM NOMCKA CJIOBA B TEKCTE
0 boyepa u Mypa (bM)
1 [Ipsmoit
Bonpockl 1y mpoBeleHUS MPOMEXKYTOUHOW aTTeCTallud B BHUJAE TECTHPOBAHUS

npeacraBieHbl B Tabmuie 18.

Tabmuna 18 — IlpuMepHbIil IepedeHb BOMPOCOB ISl TECTOB

| Ne |

ITpumepHBbIii IepedyeHb BOOPOCOB JJIsl TECTOB

| Kon




n/

WHAMKATOpa

VYkaxuTe, Kakoe OnpeaeTeHAe alrOpUTMa SBISETCS HAanO0Iee TOYHBIM:

- AITOPUTM — 3TO TOYHOE MPEANUCAHUE, ONPEACIIAIONIEE BBIYMCIUTEIbHbII
MPOLECC, BEAYIIUH OT BAPbUPYEMbIX HAYAJIbHBIX JaHHBIX K HCKOMOMY
pe3yibTaTy.

- AITOPUTM — 3TO NPEAOCTABICHUE KOMIIBIOTEPY IIATOB ISl BBIIOJIHEHUS
- AITOPUTM — 3TO CIIMCOK MHCTPYKLUH JUIsl JOCTHXKEHUSI OIPEIeICHHOM
LEeNH

YK-1.3.1

UT0 U3 NEpEeUNCIEHHOTO ABJISIETCS JIOTUYECKOW CTPYKTYPOU TaHHBIX:
- Hucno

- llepeBo

- CoeHbIi CIMCOK

- Syeiika mamsTH

- Peructp

YK-1.3.1

Urto u3 nepeuncnenHoro HE sBisieTcss KOppeKTHON 3aMHUChI0 TEOPETUYECKOH
BPEMEHHOH CIIOKHOCTH aIrOPUTMA C UCHOJIb30BaHUEM O-CHUMBOJIUKHU?
-0n2)

- O(logn)

- O(log2n)

- O(m*n)

-0()

YK-1.V.1

OTMeTbTe BCe METO/Ibl Pa3pabOTKH alrOPUTMOB:

- Meron nexommoszunuu ("'paznensii u BnacTByi'")

- luHaMuueckoe MporpaMMUpOBaHHe

- [louck ¢ Bo3BpaTOoM

- Merton BeTBel U rpaHuIl

- Meton anbda-6eTa oTceueHus

- JlokanbHbIE U TI100aTbHBIC ONTUMAIIBHBIC PEIICHHS
- Meron "kHyTa u npsiHUKa"

- Merox Xaddmana

- Meron Xoapa

OIIK-4.Y.1

Kakue no3uiuu cTeka 10CTYIHBI AJ1s1 3aHECEHUS] HOBBIX 3JIEMEHTOB?
- Tonpko BepmmHa cTeka

- TonbKko BepLIMHA U THO CTEKA

- Bece mo3umum, kpome 1Ha cTeka

- 3aHECeHHE AJIEMEHTA BO3MOXHO B MTPOU3BOJIBHYIO MO3ULUIO

- Tonpko gHO cTEeka

OIIK-3.V.1

B nrHEHHOM OTHOHAIIPaBIEHHOM CIHCKE, COCTOSAIIEM U3 TPEX DIEMEHTOB,
TpeOyeTcs ynaiauTh MepBbIi d7eMeHT. Kakoe KoamyecTBo ykazaTeneit
(He00s3aTENIEHO B DJIEMEHTAaX CIHCKa) MOTpedyeTcs mepeonpenaenuts? B
KauecTBE OTBETA YKAKUTE YHUCIIO.

OIIK-3.B.1

VYkaxuTe Bce IpeACTaBICHUS CTPYKTYPHI JaHHBIX "Tpad" B mamsTu
BBIYMCIUTEILHONW MAIINHBI:

- MaTpHIa CMEXHOCTH

- MaTpuIla HHIIUJECHTHOCTU

- CIIUCKH CME)XHBIX BEpIINH

- CIIUCOK pebep

- CIIUCKY BEpILUH U pebep

- pa3pexeHHasi MaTpuLa

- CJIOEHBIH CITUCOK

OIIK-2.3.1

Nwmeetcst nBonvHOE 1epeBo (He SABISAIOLICECS IEPEBOM MOKUCKA),
coiepxaliee nensle yncia. [Ipsmoit 06xo nepeBa AaéT ciely i

OIIK-3.B.1




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

-6

-14

-4

- 10

Nwmeetcst ynopsigoUeHHBIA MacCHUB LIEIIBIX YUCEN U3 7 371eMeHTOB. CKOJIBKO
oTepamuii cpaBHEHUS MOTPeOyeTCs MPH TBOMIHOM (OMHAPHOM) TIOUCKE IS
HAXOX/IECHUSI HCKOMOTO KJI04a, €CJIM OH HAXOJUTCSI TOYHO B CEpeHE
MaccuBa?

-1

-0

-6

-3

OIIK-3.B.1

10

Bribepute Bce cBOWCTBA, KOTOPBIMU JIOJKHA 0071a1aTh XeI-(PyHKIHSL:

- lo;kHa obecnieunBaTh paBHOMEPHOE pacipeie]ieHne 0TOOpaKeHUi
(bakTHUECKUX KJIOUeH 1o MPOCTPaHCTBY 3amuceit

- JloiKHa MOPOKAATh KaK MOXKHO MEHbIIIE KOJUIM3UH 715l JaHHOTO
(akTHUECKOro MHOKECTBA 3amuceit

- He nomxna oToOpaxath Kakyro-1100 CBA3b MEX/Y 3HAUCHUSIMU KIItouei B
CBSI3b MEKIY 3HAUCHUSMHU a/IpECOB

- Jlomxna ObITH TPOCTON M OBICTPOIA /IS BEIYMCIICHUS

OIIK-2.3.1

11

Nmeercs mycras xem-rabiania, OpraHu30BaHHas C IOMOIIBIO 3aKPBITOTO
XEIINPOBaHUS METOJIOM JIMHEHHOTO OnpoOoBanus, cocrosimas u3 100
CETMEHTOB (HyMepalusi CETMEHTOB HaunHaeTcs ¢ Hyns). [Ipu nobaBienun
kimoua «QW12QW» o monan B cermeHT noj HomepoM 54. Ilpu
nobasnennu kiaoda «KER34ERy, nponsonuia kommsus. B kakoit cermeHT
Oyner 3anmcan ko4 «KER34ER», ecnmn ¢yHKIMS XEMMPOBaHUS paBHA:
Adpec=h(x) +3*i 7 B kauecTBe 0TBETa YKAKUTE YUCIIO

OIIK-6.3.1

12

VYkaxxuTe Kakyro onepaunnto 6anancupoBku (Bpamenusi) ABJI-nepeBa HyxHO
MPUMEHHUTH B BEPIIMHE a, €CIIM 3HAUYCHUE OanaHca B 3ToW BepimHe BF(a)=-
2, a 3HaYcHHE OayiaHca B JIeBOM MoToMke b coctarisetr BF(b)=1 ? Tlox
Oanancom BF(a) moHUMaeTCs, pa3HULIA MEX/Yy BBICOTOH MPABOTO U JIEBOTO
MOIEpPEBa BEPIINHEI a:

- Mainoe npaBoe BpaleHue

- bosemroe npasoe BpameHue

- Manoe neBoe BpauieHue

- bonbioe sieBoe BpauieHue

OIIK-6.3.1

13

Kax moxHO onncats anroputm OsicTpoid copTupoBku (Xoapa)? Beibepure
HaunOoJiee MOIXOASIINIA BapUaHT:

- MicxonHblil MaccuB eIUTCS Ha 1Ba (hparMeHTa OTHOCUTEIBHO OIIOPHOTO
3JIEMEHTA, KOTOPbIE PEKYPCUBHO COPTUPYIOTCS

- MicxonHblit MaccuB AenuTCs Ha GparMEeHThl U3 OAHOTO JIEMEHTa, KOTOphIe
MOMAPHO OOBEAUHSIOTCS B YNIOPAA0UEHHBIE ()parMEeHTH! OOJIBIIEr0 pa3Mepa
- Bo BcmomorarenbHOM MaccuBe pa3MepoM ¢ 00J1aCTh IOMyCTUMBIX
3HA4YEHUH 7IEMEHTOB UCXOJHOI'0 MAaCCUBA MOJICYUTHIBAETCS KOJIUYECTBO
KaXK/10r0 3Ha4€HUsI UICXOJJHOI'0 MAaCCHUBa, a 3aT€M B MCXOJHbII MacCcHB
3aIIUCBIBAIOTCS BCE 3HAUEHMS B MOPSIIKE YBEIMUEHHS U B KOJIMYECTBE,
XpaHseMcsi BO BCIOMOTaTeIbHOM MacCUBe

OIIK-2.3.1

14

Kakue ObIBatOT OLIEHKH BPEMEHHOM CI0KHOCTH AJIs1 TUHITMYHBIX aJITOPUTMOB
COPTUPOBKH B JIMHEHHOU CTPYKType JaHHbIX? Beibepute Hanbomnee
NOJIXOAIIMN BapUaHT:

OIIK-3.Y.1




- O(n2), O(n log n), O(n)
- O(1), O(log n), O(n)
- O(nlog n), O(n2), O(n3)

15 | OTMmeTbTE BCE PE3yAbTATHI, IOJydaeMble PH BBIIIOJTHEHUH aJTOPUTMA OIIK-3.V.1
JICHKCTpHI 10 HAXOXKJCHHUIO KpaTyaiiiero myTy B rpade:

- AnmHbBI BCeX KpaT4alIIuX MyTed OT OHOM BepIIUHEI rpada 10 Bcex
OCTAJIBHBIX

- Kparuaiimmie mytu ot ogHOM BepmuHbI rpada 10 BCceX OCTaIbHBIX

- JAnuHBI KpaT4alIvX MyTeld MEXITy BCEMH ITapaMy BEpUIMH Tpada

- Kparuaiimue myTu Mexay BceMu TapamMu BEPIINH rpada

- Kpatuaiimmii nyTe Mexay AByMs 3aJJaHHbIMU BepLIMHAMU rpaga

16 | OTMeThTe BCE aNrOPUTMBI, KOTOPBIE SBISIOTCS anropuTtMaMu ooxona rpada: | OIIK-2.3.1
- ITouck B rnyOuny

- [Touck B mmpuHy (BOTHOBOH)
- [louck B kpyTH3HY

- [Touck B goarory

- [louck no cnupanu

17 | OTMeThTE BCE AITOPUTMBI, KOTOPBIE SIBJISIFOTCSI aJITOPUTMaMHU O0yUYCHHS OIIK-2.3.1
HEWPOHHBIX CEeTeil:

- Anroput™ 00paTHOTrO pacpOCTPaHEHHs OIINOKU
- AIropuTM IPSIMOTO PACIpPOCTPAHEHUS OIINOKU

- Aroput™ 00y4YeHHUs «C yUUTEIEM»

- Annroput™ o0yueHus: «0e3 yUUTesD

18 | OTMeThTE BCE TOMOJIOTHU HEHPOHHBIX CETEM: OIIK-2.3.1
- IIOJTHOCBSI3HBIE

- TUNA «3BE37a»

- MHOT'OCJIOIHbIE MJIM CIIOMCThIE

- c1aboCBsI3HBIE (C JIOKAJIbHBIMU CBSI3SIMH)

19 | OTMeThTE Bce KPUTEPUU COOTBETCTBHS MOHSITHIO OONBIINX JaHHBIX: OIIK-2.3.1
- 00BEM

- CKOpOCTb

- CTPYKTYPHUPOBAHHOCTb
- pazHoOOpasue

- UI3MEHYUBOCTD

- 3HAYUMOCTD

20 | OTMeTbTE BCE METOBI 00PAaOOTKH OOIBIINX JaHHBIX: OIIK-2.3.1
- MamunHOe 00y4ecHHe

- Uenoseueckoe 00yueHuE

- Heitpocets

- Data Mining

- [IpeiuKTHBHAS aHATUTHKA

[lepedeHp TeM KOHTPOJBHBIX PA0OT MO AMCHUILIMHE OOYYAOUIMXCS 3a04HOW (OPMBI
o0OyueHus1, IPEeJICTaBIICHBI B Ta0IUIE 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

Ne m/mt [IepeueHp KOHTPOJIBHBIX paboT

He npenycMoTpeHo

10.4. MeTonuueckue  Marepualibl,  ONpPENEJSIIOIIKME  MPOLEAYPHl  OLECHHBAHHS
WHINKATOPOB, XapaKTePU3YIOUIMX JTambl (OPMUPOBAHMS KOMIIETECHIIMH, COJEpKarcs B
JIOKANbHBIX HOpMaTWMBHBIX aktax [ YAIl, periaMeHTHpYIOIIUX TOPSAOK H MPOLELYPY




MNPOBCACHUSA TCKYIICIO KOHTPOJIA YCIICBACMOCTH U HpOMG)KyTO‘-IHOﬁ aTTCCTaln 06y‘IaIOI]_[I/IXC}I
I'VAIL

11. Meroauueckue ykazaHus i 00ydaronuXcs MO0 OCBOCHUIO JTUCIIUILTAHBI
enpro mpemomaBaHUsl MUCHUIDINHBI SBISETCS TONYYEHHE CTYIACHTAMH HEOOXOIUMBIX
3HAaHUH ¥ HABBIKOB B 00JIACTH PA3JIMYHbBIX (POPM OpraHU3allMK JaHHBIX B POrpaMMax U METOJIOB
UX 00pabOTKH B pa3iWYHBIX KJaccax 3ajad, a TaKXKe IOJyYCHHE CTYIACHTaMU HEOOXOIUMBIX
HaBBIKOB OLICHUBAHUSI BPEMEHHOM M €MKOCTHOM CJIOKHOCTU U3yYaeMBbIX aJITOPUTMOB U CTPYKTYP
JIaHHBIX.

11.1. Meronuueckue ykazaHus Uil OOYYAIOIIMXCS TI0 OCBOGHHMIO JIEKIIHOHHOTO
Marepuana

OcHOBHOE Ha3HAYCHHE JIEKIHOHHOIO MaTepHana — JIOTMYECKH CTPOHHOE, CHCTEMHOE,
riIy0oOKoe W SICHOE W3JIOKeHHEe Yy4yeOHOro Mmatepuana. HazHaueHne COBpEeMEHHOH JEeKIHMU B
paMKax JMCIMIUIMHBI HE B TOM, 4TOOBI MOJYYUTHh BCIO MH(OpMALMIO MO TeME, a B OCBOCHHUH
(byHIaMEHTANBHBIX MPOOJEM JAWCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHHSA, HOBEUIIHX
JOCTIDKEHUI HaydHOW MBICTH. B yd4eOHOM mporiecce JeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTraHU3aIMOHHYI0 ¥ HH()OPMAIMOHHYIO (QYHKIUH. JIEKIHMs pacKpbhIBaeT MOHATHUIHBIN ammapaT
KOHKPETHOH 00JacTH 3HaHWA, €€ MpoOJEeMbl, AaeT IEJIbHOE IMPEICTABICHUE O JHMCIUILUINHE,
MOKa3bIBAET B3aMMOCBSI3b C APYTUMHU JUCIUTLITHAMHU.

[MompoOHBIE MeTOIMYECKHE yKa3aHHSA IO OCBOCHHWIO JIEKIIMOHHOTO MarepHaja
npuseneHsl B yaeOHoMm nocoduu [004.421.6 — K52] Knrouapes, A.A.CTpyKTypbl U alropuTMbl
00paboTkn naHHBIX: YuebHoe mocobme / A.A. Kmrouapes, B.A. Marpsm, C.B. Illekun; C.-
[Tetep6. roc. yH-T a’pokocm. mpubopoctpoenus. - CII6.: PUO TYAII, 2004. - 180 c.
KonnuectBo 3k3. B 6u61. — 69.

11.2. Meroauueckue ykazaHUs UIsi OOydJaromuXCs MO BBHIMOJHEHHUIO JTa0OpaTOPHBIX
pabot

B xone BemonHeHUs 7a00OpaTOpPHBIX paboTa OOYYAIOMIMICS JODKEH YIIIyOUTh |
3aKpENUTh 3HAHMS, MPAKTHYECKUE HABBIKH, OBIAJETh COBPEMEHHOW METOAMKOW M TEXHHUKOU
HKCIEPUMEHTAa B COOTBETCTBHM C KBAIM(UKAIMOHHON XapaKTEPUCTUKOW OO0yJaromerocs.
Brimonnenne mabopaTopHBIX padOT COCTOMT M3 JKCIEPUMEHTAIBHO-TIPAKTUIECKOH, pacdeTHO-
AHAJIUTHUYECKOHN YacTell M KOHTPOJIBHBIX MEPONPUATHH.

[MompoOHBIE MeTOAMYECKHE YKa3aHUS IO TPOXOXKICHHIO JabOpaTOpHBIX paboT
npuBeieHbl B CTPYKTYpbl U alrOpUTMbl 00pabOTKH JaHHBIX [DIEKTPOHHBINH pecypc]: yueOHo-
Metoaudeckoe mocodoue / B. A. Matesam, C. A. Poraues ; C.-Ilerep0. roc. yH-T a’pOKOCM.
MPUOOPOCTPOCHUS. - DJICKTPOH. TeKcToBbIe AaH. - CII0. : M3a-Bo I'YAIL, 2017. - 66 c. - Cucrem.
tpeboBanusi: ACROBAT READER 5.X. - 3aru. ¢ TuTyn. skpana. - b. 1.

11.3. Meroauueckue yka3aHus A OOYyYaloOLIMXCSl IO MPOXOXKAECHUIO KypCOBOTO
MIPOEKTHPOBAHUS/BBIIIOIHEHUS KypCOBOM pabOThI

KypcoBoii npoexT/ paboTa NpoBOAUTCS C LEIbI0 (OPMUPOBAHMS Y 00yUaIOIIUXCs ONbITa
KOMIIJIEKCHOT'O PEIIEHHUs] KOHKPETHBIX 3a/1a4 MPOpeCcCUOHANIBHOM JesITebHOCTH.

ITonpoOHble MeTOAMYECKHE YKa3aHUSA IO MPOXOXKIEHHIO Ja0OpaTOpHBIX paboT
MPUBECHBI B AJITOPUTMBI U CTPYKTYPBI TaHHBIX [DIEeKTPOHHBIN pecypc]: yuebHoe mocodue / B.
A. Martpsimn, C. A. Poraues; C.-Ilerep0. roc. yH-T a’dpokocMm. mpubopocTtpoeHus. - CaHKT-
[MerepOypr: U3n-Bo ['YAII, 2021. - 72 c. - B. 11. - TekcT : HEMOCPEACTBCHHBIH.

11.4. MeTonuueckne yKazaHwsl I OOYyYaIOMUXCS TIO BBHITIOJHEHUIO JOMAIITHETO
3aJjaHAs

JlomarrHee 3aaHue BBITIONHSACTCS B paMkax Pasnena 1 mucummuimHbl B popMme pemeHus
Kelica.



Ilenp keifca: cpaBHUTENbHBIA aHAIM3 IPOCTPAHCTBEHHOM CIIOKHOCTH U OOBEMHOM
(TPOCTPaHCTBEHHOMN) CIOKHOCTH 33JaHHBIX aJTOPUTMOB.

Onucanue kelica: mpejaraeMelil keiic HanpasieH Ha popmupoanne YK-1 u OIIK-2, a
HUMEHHO:

- 3HaThb U yMETb NPUMEHSITh METOJMKU MOUCKA JAHHBIX C MPUMEHEHUEM COBPEMEHHBIX
MHPOPMAMOHHBIX TEXHOJIOTHIA;

- 3HaTh MAaTEMaTHYECKHE METOIbI OICHKH KauecTBa, HANEKHOCTH U IPPEKTHBHOCTU
MPOrPaMMHBIX POAYKTOB.

3agaHus:

1) [IpousBecTn MOMCK Ha HMHTEpPHET-pecypcax, yKa3zaHHbIX B Tabmuue 11, MCXOmHBIX
TEKCTOB QITOPUTMOB U3 3aIJaHHOTO JIJIsl MUHU-TPYTIIIBI MHOXKECTBA aJITOPUTMOB:

- rpynna 1 - anropuTMBel MOKCKA B IMHEHHBIX CTPYKTYPaXx;

- rpynmna 2 - anropuTMBbI IIOMCKA CJIOBA B TEKCTE;

- rpynna 3 - anropuT™Mbl COPTUPOBKH B IMHEHHBIX CTPYKTYpax (3-5 aroputmMoB);

- rpymnmna 4 - anropuT™Mbl OMCKA KpaT4yanIiero myTH B rpade.

2) [Io ucxomHOMYy TEKCTY KaXJOTO 3aJaHHOIO alropuTMa IOJCYUTaTh KOJIMYECTBO
oIepanuil IPUCBOEHU:, KOJINYECTBO ONEpalMi CPABHEHHUS.

3) IlonydeHHble Ha MpeablIYLIEM 3Tane pe3yiabTaThl 0pOpMHUTH B BHIE TaOnuIbl B MS
Excel. K HuM n006aBUTh TeOopeTHYECKHE BPEMEHHbIE CIO0KHOCTH 3aJaHHBIX aJTOPUTMOB.
ITocTpouts cTo6UaTyIO ANArpamMMy Ui MOTy4YHUBLICHCS TaOIUIIBI.

4) IToaroToBUTH OTYET O MOJIYUYECHHBIX Pe3yjbTaTax U MPE3eHTALHIO.

5) OT4eT W TMpe3eHTAlMI0 BBUIOKHTH B JHMYHBIA KaOWHET EnnHOW 3IeKTpoHHOMN
obpaszoBatenbHO cpenpl ['YAIT (my0nupyroTcst B Kaa0M JTHYHOM KabWHETe y9acTHUKA MUHH-
TpYIIIbI).

6) 3amuTa pe3ynbpTaTOB C Hcmonb3oBanueM BigBlueButton cucTemsbl AucTaHITMOHHOTO
obOyuenus ['YAIIL

VYcnoBusl BBINOJMHEHUS Kelca: pPEIICHHE 3aJaHui Kelca OCYLIECTBISIETCS B MHHH-
rpymnmax mo S5-7 d4enoBek. Pe3ynapTaT pemieHHs] Kelca NpEeACTaBIsAeTCS B BHIAE OTYETA B
¢dopmarax nokymenrta MS Word u tabimier MS Excel, copepxainero cpaBHUBaeMbIe 3HAUCHUS.
Otuer B MS Word nmomkeH coiepkaTb TUTYJIBHBIA JHCT, HOMEp MUHH-Tpymmsl, DOUO
YYaCTHUKOB MMHHU-TPYMIBI, KPAaTKOE OINKCAHUE CPAaBHUBAEMBIX aJITOPUTMOB, BBIBOJABI IO
pe3yibTaTaM CpaBHEHHs (MakcUMalbHBIA 00beM 3-4 crpanuisl). Tabmuma MS Excel comepxkur
CpaBHUBAacMble 3HAYCHUS M TIOCTPOCHHBIE IO HUM CcTOOYaThie auarpaMMel. TaOmuiyy co
CpaBHUBACMbIMH 3HAYCHHUSIMU M AHarpaMMaMu opopMHTH B Buae npeseHtannn MS PowerPoint
n3 1 cnaiiga. MakcuMasbHbI 00bEM TEKCTA COCTABIISET 2 CTPAHUIIBIL.

Kpurepun ouenku: 3a pelieHue Keiica HauuciseTcs MakCUMyM 5 0auioB, KOTOpbIE
YUUTBIBAIOTCA B 0011el cymMMe 0aioB, HAOMpaeMbIX B TEUCHHE CEMECTPA.

11.5. MeTtomuueckue ykazaHus AJis1 00y4YarOUIMXCs MO MPOXO0KACHUI0 CaMOCTOSTEILHOM
paboThI

B mponecce BIMONHEHUS caMOCTOSATENBHON paboThl, y oOyuatomierocs GopMupyercs
1ejaecoo0pa3Hoe TUIAHMPOBaHUE paboUYero BpeMeHHU, KOTOpOe MO3BOJIIET UM Pa3BUBATh YMEHHUS
W HaBBIKM B YCBOGHHWH W CHCTEMaTH3aIlMM NPUOOpETaeMbIX 3HAHHWM, 00ECTeYnBaeT BBICOKHIA
YpOBEHb YCIEBAEMOCTH B TEpUOJ OOy4YEHHs, MOMOTaeT TMONYYUTh HABBIKK TOBBIIICHUS
po¢eCCHOHATHHOTO YPOBHS.

MeroaudeckuMu ~ MaTepuajaMi, — HaMpaBISIONIAMHA ~ CaMOCTOATEIhHYIO  pabory
00yJaronuxcs SBIAIOTCSA Y4eOHO-METOAMUYSCKUN MaTepHal Mo JTUCITUILTNHE

B teuenme cemectpa Ne3 oOywarommuiicss MODKEH CaMOCTOSITENBHO Ooiiee TIITyOOKO
M3YyYUTh TEOPETHUSCKUM MaTepHall JHUCHUIUIMHBI C  HWCIIOJIB30BAHUEM OCHOBHOM U
JIOTIOTHUTEIHHOU JINTEPATypPhl. A TaKXKe, B 3TOM K€ CEMECTPE, CAMOCTOATEIHLHO MTOATOTOBUTHCS
K TMPOXOKJICHHUIO MPOMEKYTOUYHOM aTTECTAIMH 0 JTUCIUILTUHE B JopMEe dK3aMeHa.



B Teuenume cemectpa Ne4 oOyudaromuiics JODKEH CaMOCTOSITENbHO pa3paboTaTh
IpOrpaMMy B COOTBETCTBMM C 3aJaHMEM Ha KypCOBOE IPOEKTHPOBAHHE WU IOATOTOBUTh
MOSCHUTEIIbHYIO 3aIHCKY.

11.6. Meronuueckue yka3zaHHA I OOYYaIOUIMXCS IO MPOXOKACHUIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCHEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KadecTBa 3HAHHU
00yYaromuxcs, OCyIIECTBIIEMOTO B TEYCHHUE CEMECTpa C IHEJbI0 OICHMWBAHMS XO/a OCBOCHUS
JVCLIUTIINHBL.

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

B Teuenue cemectpa Ne4 Tekymiuii KOHTPOJIb 3aKJIFOYAETCS B MO3TAITHOM BBIIIOJHEHUH
3aJ]aHMs Ha KYpPCOBOE IPOCKTUPOBAHMS B COOTBETCTBHH C TPaPUKOM.

11.7. MeTonuyeckue ykKazaHus Ijis OOyYaroIIMXCs IO MPOXOXKIACHUIO MPOMEXKYTOUHOM
aTTeCTalUH.

[IpomexyTounass  arrectanusl  OOydYarOIIMXCS — MpeAycMaTpuUBaeT  OlEHUBAHHE
MPOMEXYTOUHBIX U OKOHUYATENBHBIX Pe3ylbTaToOB 00ydeHHs Mo aucimminHe. OHa BKIIOYACT B
ceost:

— o9Kk3aMeH — (opMa OICHKM 3HAHWH, MOJYYEHHBIX OOydYalomuMcs B TIpolecce
M3YYCHHS BCCH MUCIUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSITEIILHOW PabOThI, CIIOCOOHOCTH
MPUMEHATh WX MJIS PEIIeHHs MPaKTUYECKWX 3aJad. DK3aMeH, KaK MPaBWIO, MPOBOJUTCA B
MEPUOJ] HK3aMCHALMOHHOM CECCUM M 3aBEPIIACTCS ATTECTALIMOHHOM OLICHKOW «OTJIMYHOY,
«XOPOIIOY, «YIAOBICTBOPUTEITHHOY, «HEYIOBICTBOPUTEIHHO.

Cuctema OIEHOK TpH TMPOBEACHUHM IMPOMEXKYTOYHOW aTTECTAIlMH OCYIIECTBISIETCS B
cooTBeTCTBUU ¢ TpebOoBanusmu [lomokenuit «O TeKymeM KOHTPOJE YCIIEBaeMOCTH U
MPOMEKYTOYHOH artectaru cTyneHToB ['YAII, oOywaromuxcss 1m0 TpOTpaMMBbl  BBICIIETO
obOpazoBanuss» M «O MOIYTHHO-PEUTHHTOBON CHCTEME OIICGHKM KadecTBa y4eOHOW paboTh
cTyneHToB B 'Y AIl».



Jluct BHECeHUs U3MEHEHHH B pabovyIo NporpaMmy AUCLUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




