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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

Pabouas nmporpamma aucuuiiauHbl (MoOAyisi) «BBeleHue B aJrOpuTMbl M CTPYKTYpbI
JAHHBIX» COCTaBJIEHAa B COOTBETCTBUHU C (heliepalibHbIM TOCYIAapCTBEHHBIM 00pa30BaTEJIbHBIM
CTaH/JIapTOM BBICIIETO OOpa3oBanms — OakanmaBpuar mo HampasieHuto 02.03.01 «Maremaruka u
KOMIIbIOTEPHBIE HAyKH», NMpoduib «/ICKyCCTBEHHBIN HMHTEIUIEKT», YTBEP)KICHHBIN MpHUKa30oM
MunucTepcTBa HayKH U BbIciIero oopasosanus Poccuiickoit @enepannu Ne 807 ot 23.08.2017
roja.

N3yuenne mucuurmianabl (Monyisi) «BBeneHue B alropuTMbl M CTPYKTYPBI JAHHBIX»
(bopMHpYET y CTyJIEHTOB YMEHHE pa3padaTbiBaTh U CO3aBaTh ONTUMHU3UPOBAHHBIE PELIEHUS, YTO
KPUTUYECKH BA)XXHO JUIs MPOU3BOAMTEIBHOCTH MpOrpaMMHOro obecnedenusi. Kpome toro, 3tu
3HAHUS SBJSIOTCS OCHOBOW MJI JalbHEHIIEro HM3ydeHus Oosiee CIOXKHBIX TeM B 00JacTu
KOMITBIOTEPHBIX HAYK U MPOTPAMMHUPOBAHHUS.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuunianHa (MOayJib) BKJIOUEHA B y4e€OHBIH IIJ1aH 0 POrpaMMe MOArOTOBKH
OakanmaBpuata o HampasieHuio 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHIH
«VICKyCCTBEHHBI MHTEIUIEKT» W BXOIUT B BapuaTUBHYIO uacTb bioka 1, dbopmupyemytro
y4aCTHHKaMHU 00pa30BaTebHbIX OTHOIIEHHH, KaK JUCLUIUIMHA 110 BBIOODY.

JucnuminHa (Moayiib) u3ydaercs Ha 3 Kypce B 5 cemecTpe. JlocTymHa i u3y4eHus ocie
YCIIEHIHOTO OCBOEHUs Jt000i W3 mucuuruinH (Moaynei): «Pa3paborka Ha Python. OcHOBHOI»,
«Pa3paboTka Ha Python. Yrinyonennsrit», «Pa3padbotka Ha Python. [IpodeccrnoHanbHbIN», a TaKKe
«Maremarnueckuil ananus. Yacts 2», «JIuneiinas anre6pa u reomerpusi. Yacts 2» unu «OCHOBBI
MaTeMaTHYECKOro aHaJIN3a U JIUHEWHOM anredpsl. Yacts 2».

Heab u3yyeHUus: TMCHUIUIMHBI (MOIYJIfA): 3aKitoyaercs B (OpMUpOBAaHHE y CTYACHTOB
HaBBIKOB IPOEKTHPOBAHUSA M aHaimu3a 3(QQPEKTUBHBIX AITOPUTMOB M CTPYKTYp AAHHBIX IS
pelIeHys pa3IMyYHbIX 33Ja4 IPOrpaMMUpPOBAHHUS.

3agauu u3y4yeHust JMCUUILIHHBI (MOAYJISA):

— (opmMupoBaHue 3HaHUI OCHOBHBIX MOHATUH AJITOPUTMOB, I'padoB;

— (opMupoBaHre yMEHHI aHAIU3UPOBaTh, pean30BbIBATh F(P(HEKTUBHBIC AITOPUTMBI B
pa3IMYHBIX KOHTEKCTaxX, pa3pabaThiBaTh M BHEAPATH CTPYKTYPbI JAHHBIX JJIS ONTUMAJIBHOTO
XpaHeHus U 00paboTKN UH(pOpMaLINH;

— (¢opMupOBaHNE YMEHUS IPUMEHSTH AJITOPUTMBI JIUIsl pELICHUSI TPUKIIAIHbIX 3a]1a4.

B pesysabTare 0cBOCHUsI AUCHUILINHBI (MOLYJIsI) CTYACHT JOJI/KEH:

3HaMmMb:

— aCUMINTOTHYECKHUH aHaJINU3 aJITOPUTMOB;

— KJIaCCHYECKHUE aJITOPUTMBI ITOMCKA U COPTUPOBKH;

— OCHOBHBIE CTPYKTYpHbI JaHHBIX;

ymemb:

— MPHUMEHATh ACUMIITOTUYECKUI aHAIN3 AJIS OLICHKH allTOPUTMHUYECKOHN 3P PEeKTUBHOCTH;

— peann30BbIBaTh 3((HEKTUBHBIE AITOPUTMBI B Pa3JIMUYHBIX KOHTEKCTAX;

— pa3pabarbiBaTh M BHEIPATH CTPYKTYpPhl JaHHBIX ISl ONTHUMAJIbHOTO XpPaHEHUS U
00paboTku nHpoOpMaIuy,

— pa3pabatrbIBaTh peUICHU 33J]ay C MOMOIIBIO JUHAMUYECKOTO MPOrpaMMHUPOBAHHUS;

enaoemp:

— HaBBIKOM aHallM3a CJIOXHOCTU aJFOPUTMOB U BbIOOpa HauOosiee MOIXOASIINX
peLIeHu;

— HaBBIKOM JITOPUTMUYECKOTO MBIIIJIEHUS 711 PELIEHHS] KOMIUIEKCHBIX 33/]a4;

— HaBBIKOM ONTHUMM3ALMU CYLIECTBYIOIIMX QJITOPUTMOB JJIs IOBBIIIEHUS HUX
MIPOU3BOIUTENILHOCTH;

— HaBBIKOM IIPUMEHEHHUS aITOPUTMOB JJIsl PELLIEHUS MPUKIIAAHbIX 3a/1a4;
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— HaBBIKOM Bq)(i)eKTI/IBHOI‘O HCIIOJIb30BAHHA aJITOPUTMOB IIOUMCKAa WU COPTUPOBKH B
Pa3INYHbIX KOMIIBIOTCPHBIX IMPUITOKCHUAX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢popmMupyembie B pe3ylbTaTe OCBOCHUS IUCIUILTAHBI (MOMYIS) (MOIYJIs)

OpU MpOBEIEHUU Y4YeOHbIX 3aHATUH B (¢GopMe KOHTAKTHOW pPabOTHI

oOydJaromxcsi ¢

NeIarorvyeckuMu  pabOTHUKaMH YHHBEpPCHTETa U B (OpME CaMOCTOSATENBHOW pabOThI

o0yyJarouxcs:
Komnerenuus Copep:kanue KOMIeTeHUH HNupukatop Ilepeuyenb nIaHupyeMbIX
KOMIETEeHINHU Pe3yJabTaTOB 00y4eHHs 10
AMCHUIJIMHE (MOIYJII0)
YK-1. Crioco0eH oCyIIecTBISATh TIOUCK, YK-1.1. 3HaeT MeTO/pI TIOVCKA U aHaJ3a
KPUTUYECKUH aHAIN3 U CUHTE3 WHPOPMAaLUK B 00JIACTH
nH()OpMAITIH, IPUMEHSTh pa3pabOTKH, OCHOBHBIC
CHCTEMHBII TOIXO0 AJIsl peLeHUS MPUHIUIIBI KPUTUIECKOM OLIEHKU
MOCTaBJICHHBIX 33124 WUCTOYHUKOB WHPOPMAIIUH U UX
peNeBaHTHOCTH
YK-1.2. YMeeT KpUTUUECKH OLIEHUBATh
WCTOYHUKHU MH(OpMALUHU U
CHUHTE3UPOBATh JaHHBIC U3
Pas3INYHBIX HCTOYHUKOB IS
peleHus 3aaa4, IPUMEHATh
CUCTEMHBIH MOIXO/ K aHAJIM3Y H
PELICHHUIO KOMIIEKCHBIX MPO0OJIeM
YK-1.3. NmeeT nmpakTHYeCKHAN OTIBIT
paboThI C COBPEMEHHBIMH
WHCTPYMEHTAMH U TEXHOJIOTHSIMU
IUtst 00paboTKK MHPOpMAINH,
(hopMyITUPOBAHUH U
CTPYKTYpUPOBAHUH 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(OopMaun
OIIK-1. Crioco0eH KOHCYITFTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIIUHU H
UCIIOJIb30BaTh TEOpHUH B 00JIaCTH
(yHIaMeHTabHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a ’
00J1acTH MaTeMaTHYECKOTO CMEXHBIX JUCLUUIUIMH; METOMBI U
aHaJn3a, KOMIJIEKCHOTO U MOJXO/IBl, UCIIONIb3yEMBIC B
(hyHKIIMOHATBHOTO aHATN3a Pa3IUIHBIX 00TIaCTAX
anreOpbl, aHATTUTUYECKOM MaTeMaTHKH
reoMeTpuH, 1uddepeHInaNIbHON OIIK-1.2. YMeeT NpuMeHsTh
TEOMETPHH U TOTIOJIOTHH, MaTeMaTHYECKHE METOJbI JJIs
T QepeHInaTBEHBIX yPaBHEHUH, petenus npodeccroHamTbHBIX
JUCKPETHON MaTeMaTHKH U 3aga4
MaTeMaTUYECKON JIOTUKH, TEOPUH OIIK-1.3. HMeeT paKTHYECKUHA OIIBIT
BEPOATHOCTEN, MATEMaTHIECKOM pa3paboTKH U peaaTu3arus
CTaTUCTHUKHU U CIy4alHBIX MaTeMaTHYECKUX MOJenel B
MPOLIECCOB, YUCIECHHBIX METOIOB, npodeccroHaIbHOI
TEOPETUIECKON MEXaHUKH B JeSITeILHOCTH
poheCCUOHATBHOMN
JeSITeIbHOCTH
OIIK-6 CriocobeH pa3padaTsiBaTh OIIK-6.1. 3HaeT aJropuTMBI pa3paboTKHy,
AITOPUTMBI M KOMIIBIOTEPHBIE KOMITBIOTEPHBIC TIPOTPAMMBEI, &
POrpaMMBbl, IPUTOTHBIE IS TAKX€e aITOPUTMBI
NPaKTUYECKOTO IPUMEHEHHS BBIYUCIUTEIBHON MaTEMaTHKH B
00J1acTH NCKYCCTBEHHOTO
WHTEJUIEKTa
OIIK-6.2. Ymeer pazpabatbiBaTh
MaTeMaTHYeCKHe IPOrpaMMHbIe
MPOJIYKTHI H KOMILICKCHI C
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KCIIOJIb30BAaHUEM COBPEMEHHBIX
TEXHOJIOTHIA MPOrpaMMHUPOBAHHS
B 00J1aCTH UCKYCCTBEHHOTO
HHTEJICKTA

OIIK-6.3.

NmeeT mpakTHUEeCKUNA OMBIT
pa3pabOTKN HHTEIIIEKTya bHBIX
MH(POPMAITUOHHBIX CHCTEM JIJIS
BHU3YyalIU3allMK PE3yIbTaTOB
HCCIIEIOBaHMM B 00J1acTH
MCKYCCTBEHHOTO MHTEIUIEKTA

[K-1.

Criocoben popmynrpoBath
3aJ1a49M C MaTeMaTHIECKOMN
TOYHOCTBIO, 000CHOBBLIBATh
YTBEPXKIACHUS CTPOTO H
aHAJIM3UPOBATH MOJTyYCHHBIC
pe3ynbTaThl B 00JIaCTH
MaTEMaTHKH 1 KOMIIBIOTEPHBIX
HayK

IK-1.1.

OOmagaet 6a30BBIMH 3HAHHUSIMHU,
MOJTy4CHHBIMH B 00J1aCTH
MaTeMaTHYCCKUX HayK,
MPOTPaMMHUPOBAHHUS
HHPOPMAITMOHHBIX TEXHOIOTHH

IK-1.2.

YMeeT HaXOUTD,
(hopMyTHUPOBATH U PEmIaTh
CTaH/IApPTHBIC 3aJ1a4H B
COOCTBEHHOW Hay4HO-
HCCIIEA0BATEIBCKON
JACATCIIbHOCTHU B MaTEMAaTHUKE U
WHPOPMATHKE

[1K-1.3.

Hmeet ombIT paboTHI ¢ 33a1a9aMu
B 00JIaCTH MaTEMAaTUKU U
KOMHLIOTCpHBIX HayK, BKJIFOYas
HpI/IMeHCHI/IC MATEMATUUYCCKUX
METOIOB JUJISl PEIICHUS
MPAKTUYECKUX 3a/1a4
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3. Temaruueckuii njiax

Nen/ TpynoeMKocTh, akageMHYecKHe Yachl
| Ounas ghopma
Hanmenosanne AyautopHas padora TKY
pa3nena .
2 s (Texymmii
AMCIILTHHBL = 3 2 CamocTosiTeIbHast KOHTPOJIb
= ]
(MoxyJin) 5 § % E Kountpoan pabora yCIeBACMOCTH)
D E =]
=18 | &
1 [TonsTHE anropuT™Ma. 4 8 14 JlomarHee 3aganme
Ornenka
TPYJOEMKOCTH
anropuTMa.
AcuMIITOTHKA
2 baszoBble anropuT™Mel 4 8 14 JomamHee 3anaHue
3 AJTOPUTMBI TTOUCKA 4 8 4 14 JlomamHee 3amanue
Konnoxsuym
KonTponbshas
pabota
JlabopatopHnas
pabota
4 AJTOPUTMBI 8 16 14 JlomamHee 3amaHue
COPTHPOBKH
5 CTpyKTypHI TaHHBIX 6 12 2 14 Jomarraee 3aganue
Kontponphas
pabota
Jlaboparopras
pabota
6 JuHamuueckoe 4 8 2 18 JlomamHee 3aaHue
MPOrpaMMHUPOBaHUE KonTponpnas
paboTa
IK3amen 4
Hmozo no  oucuunaune | 30 60 12 88
(moodynmw)
Oo0vem oucyunumnsl 190
(mooyna) (6 ax. u.)
Oovem oucyunaunsvt (M00ys) 5
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)
Neni/m | HammeHoBaHue pazgesia ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM

AUCIHUNJIMHBI (MOTYJIs1)

1 ITonsiTHe anroputMa. ITonsiTHE anroput™Ma
OneHka Tpy10eMKOCTH Crioco0bl n3MepeHHst BpeMEHH BBIITOJIHEHHS aITOPUTMOB
anroputMa. ACUMNTOTHKA | ACHUMOTOTHYCKHE HOTALUU
Macrep-Teopema
PeKkKypeHTHbIE COOTHOLIEHHUSI
2 bazoBble anropuT™sl JIuneiinple anropuT™Mel. PeKypcHBHBIE aITOPUTMBL
Teopust uncen. Anroput™m EBkmmpa. Pemero Opartochena. ®Pakropusarus
yucen
3 ANTOPUTMBI ITOMICKA bunapHsIil mouck

Yacts 2

LenouncneHHbIH, BeECTBEHHBIH OMHAPHBINA TTOUCK 0 OTBETY
bunapHsb1i1 IOHCK.
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AJNTOPUTMBI COPTUPOBKH

BbazoBeie coprupoBku. Pa3oop ook nocie KOHTPOJILHOW paboThI
CopTupoBKa CIUSHACM

BricTpas copTupoBka

CrtpykTypa gaHHbBIX Ky4a. [lupamuaansHas COPTUPOBKA.

[loctpoenne Kyum, MHUH-Ky4Ya, MaKc-Kyda, Olepanuyd Ha Kyde. TurmraHbie
3amaqn (BeIOOp k-mMakcmmyma), oHaitH-3a1a4n (TIOUCK METUAHBI B TIOTOKE, HA
JIBE Ky4H)

Meron nByX yKa3aTelleu.

CopTupoBKa COOBITHIA

Ckoup3siiiee OKHO

CTpyKTyphl TaHHBIX Knaccudurkarus crpykryp naHHbIX. OJHOCBS3HBIN JIMHEHHBIA CIHCOK,
LUKJIAYECKHUE CIIUCKU, IBYCBSA3HBIA TUHEHHBIA CIIUCOK
Creku, ouepenu, IByCTOPOHHSS OUepeib
Xsmuposanue. MHOXKECTBA, CII0BapH

Hunamuueckoe OpHoMepHas TUHAMUKA

MIPOTPaMMHPOBAHHE Hawnbosnpmas Bo3pacTaromias ¥ HaunOoIbIas 001as moamocaeI0BaTeIbHOCTH
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pPacHpoCTpaHsIEeMOro IPOTPAMMHOTO O0ECHEeYCHHs, BKJIIOYAs MPOAYKTHI OTCUYECTBEHHOTO
IPOM3BOJICTBA.

Kaxaplii cTyJeHT B TEYEHHE BCEro Inepuoja OOydeHHs MOJydaeT WHAWBUAYAIbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXKHOCTh JOCTYIIA K pecypcaM U3 000l TOUKH, TAe €CTh MOJKIIOUCHUE K ceTH MHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3 €T0 MPeJIeIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. TIporonesikoHoB, A. B. Anropurmer Data Science n ux mpakTHueckas peanu3anus Ha
Python : yuebnoe nocobue / A. B. IIporonssikonos, I1. A. ITeos, B. E. CagoBHuKOB. - MockBa ;
Bonorna : Uadpa-Umxenepus, 2022. - 392 c. - ISBN 978-5-9729-1006-9. - TekcT : 371eKTpOHHBIH.
- URL: https://znanium.com/catalog/product/1902689.

2. bxaprasa, A. ['pokaeM anroputmbl. ViumocTpupoBaHHOE OCOOUE Ui TIPOTPaMMHUCTOB
U JTI000NBITCTBYIOMUX : TTocobue / A. bxaprasa. - Cankt-Ilerepoypr : Ilutep, 2021. - 288 c. -
(Cepust «bubnmoreka nporpammuctay). - ISBN 978-5-4461-0923-4. - TekcT : 3ME€KTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1739631.

/Jlonoanumensvhasn numepamypa:

3. Uepmakos, M. B. AnroputrMmmzaius u nporpamMmmupoBanue Ha Python : yueOHUK mis
By30B / 1. B. YUepnakoB. — Mocksa : UsnarensctBo HOpaiit, 2026. — 159 c. — (Beicuee
obpazoBanue). — ISBN 978-5-534-21910-4. — Texkcr : anekTpoHHbldd // OOpa3oBareiabHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/582412.

4. I'puropnes, A. A. Meroibl 1 anroput™Mbl 00pabOTKU JaHHBIX : yueOHoe nmocodue / A.A.
I'puropees, E.A. HcaeB. — 2-e u3 ., nepepad. u jon. — Mocksa : UTHOPA-M, 2024. — 383 ¢. +
Jorm. matepuansl [DnekTpoHHBIH pecype]. — (Boicmee obpaszoBanue: bakamaspuar). — DOI
10.12737/1032305. - ISBN 978-5-16-015581-4. - Tekcr : oaaektponnbid. - URL:
https://znanium.ru/catalog/product/2084190.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM MU HOPMaM M 00ecrieunBaroleil mpoBeieHue BeexX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAaKTUYECKOW U Hay4dHO-
UCCIIEI0BATEIbCKON paboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomemienus, KOTOpble MPEACTABIAIOT COOON yueOHbIE AyAUTOPUHU /TSl TPOBECHUS 3aHATUN
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYINOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETO KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluH, a TaKKe
MIOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEeICTBAaMH OOyuUeHHs, CIy>KalllUMH Ul MpEeACTaBICHUs y4eOHOM
uH(popMaluu 60JbIION ayIUTOPUH.

Nzydenune qucuumianHbl (MOyst) oOecrieunBaeTcs B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOW TEXHUKOM;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

— CIEUHMATIU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUasl JEMOHCTPALlMOHHOE 000pyA0BaHNE.
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https://znanium.com/catalog/product/1902689
https://urait.ru/bcode/582412
https://znanium.ru/catalog/product/2084190

[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» U
o0ecrieyeHHeM  JIOCTyNa B  OJEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MNpPOQECCHOHATIBHBIM 0azaM
JAHHBIX 1 UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue nmopraja CcpliIka
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snekrponnas oudaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OnbIHOTEKA
2. | baza mannbeix g I T-crienuaancTos https://habr.com
3. | basa mannsex ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Exannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALIUOHHO - http://fcior.edu.ru/
00pa3oBaTeILHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIHUIUIMHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IPOrPaMMHOTO  OOECIICYCHHSI, COBPEMEHHbIE TMPOPECCHOHANIbHBIE 0a3bl  JaHHBIX H
WH(POPMALMOHHBIE CIIPABOYHBIC CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonnoe / cB000HO

pacnpocTpaHsieMoe

OnepanHoHHBbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE

Bpay3sepbI:

Sunexc.Bpaysep OTEYECTBEHHOE | CBOOOJHO pPacrpocTpaHsieMoe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JMIEH3HOHHOE

TeXstudio 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpaMmmHoe oGecniedeHne 115l IVIAHMPOBAHUS M Y4eTa BPeMEHM:

Toggle app | 3apyOexHoe | cBOOOIHO pacnpocTpaHsieMoe

CucteMsbl ynpapjeHHs] TPOeKTAMM:

Microsoft Imagine (Project) | sapy6exnoe | nmrensnonnoe

CucreMbl ynpapJjeHusi 6a3aMu TaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6exHoe | nuuensuonHOe

Cucrtemsl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exnoe | nmrensnonsoe

CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynerantllnroc: cripaBo4HO-TIpaBOBast OTEYECTBEHHOE | JIMIICH3MOHHOE

cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:
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Kaspersky Endpoint Security mnst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE
Crampaprasii Russian Edition

Cpenbl pa3padoTKm:

Visual Studio Code 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
Bash (Unix shell) 3apyOexkHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exKHOE cBOOOHO pacIpOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOHO pacIpOCTPaAHIEMOE
Google Colaboratory 3apy0exHoe CBOOOJTHO pacpOCTPaHIeMOe
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexxHOe CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
Cucrtembl ynpapjieHusi onéanorpagudeckoii HHpopManueii:

Zotero | 3apy6erxHoe | cBoGoIHO pacmpocTpansiemMoe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOHO pacIpOCTPaHIEMOE
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

7. MeTtoanuyeckue U OlleHOUYHbIE MATEPHUAJIBI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce uzydenus aucuuiuinHbl (Moayns) «BBeneHue B alropuTMbl M CTPYKTYpbI
JAHHBIX» B paMKaxX TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH MCIIOJIb3YIOTCS TaKHe BHJbI y4eOHOM
paboThl, KaKk JIEKLUS, CEMHUHapbhl U JIOMAlllHUE 3aJaHMsl, KOJUIOKBUYM, KOHTpOJbHas padoTa,
nabopaTopHas paboTa, a TaKXkKe pa3IMyHble BUJbI CAMOCTOATENbHOM paboThl 00yJaromuxcs Mo
3aJJaHUI0 TIPENoaBaTessi, HalpaBJIeHHbIE HA Pa3BUTHE HABBIKOB NMPO(ECCHOHATBHOMN JIEKCHUKH,
3aKperieHHe MPAKTUYECKUX MPO(eCcCHOHANBHBIX KOMIIETCHIIUH, TOOLIPEHNE HHUIIUATHB.

Jlexyus — CcHCTEMAaTHYeCKOe, IOCJIEI0BATEIBHOE, MOHOJOTHYECKOE  H3JI0KECHUE
npernoiaBaTesieM yueOHOT0 MaTepuaa, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JIEKIUH: KPaTKO M CXEMaTHYHO
(bUKCUpOBaTh OCHOBHBIE WIEH, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI HMJIM MaTepUaNbl, KOTOpHIC
BBI3BIBAIOT 3aTPYIHEHMSI, U MONBITATbCS HAMTH OTBETHl B PEKOMEHJOBAaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
IPEMNo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOM IesATeTbHOCTH, MPOBOAUMAs B Y4€OHOM 3aBEEHUU IO/
PYKOBOACTBOM TMpEMojaBaTeNis, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi MoArOTOBKUA K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA W OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNE3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Konnokseuym — ycTHbIE OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTEH CTYJIEHTY 3apaHee,

B mnporecce moAroToBKM K KOJIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATh YydeOHBIE
MaTepHalbl, 03HAKOMUBIIMCH C JIEKIUSAMM, YUEOHHKAMU W JONOJHHUTEIbHBIMH HMCTOYHHKAMH,
akKLIEHTUPYS BHMMAaHHE Ha KIIOYEBBIX TemaX. PekoMmeHayercs co3naTh CTPYKTYpHPOBAHHBIE
KOHCTIEKTBI, BBIJIENISAS OCHOBHBIE HJIEH, TEPMUHBI U (POPMYJIBL.

Konmponvnas paboma — nucbMeHHasi pabota ¢ HaOOpOM 3a1a4, KOTOPbIE HY>KHO PEIITUThH 3a
OTPaHHYEHHOE BpEMSI.
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[{enb KOHTPOJIBHOM PabOTHI - MOAYYUTh CHEIMATIbHBIE 3HAHUS 110 OJAHON WM HECKOJIBKUM
TeMaM JTUCHHUTUINHBI (MOYJIS) U MTPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha JTarmbl, YTOObI
n30exarh MEeperpy3kd W JIydille yCBOUTH Marepuai. Mcmonab30BaTh pas3liMyHble UCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Jlabopamopnas paboma — 310 hopMa y4eOHOU NeITeTLHOCTH, TJI€ CTYACHTHI BBIITOJIHSIIOT
NpaKTHYECKHE 3aJaHusl MMOJl PYKOBOJICTBOM IpENogaBaTelis IS 3aKPEIUICHHUS TCOPETHUYCCKUX
3HAHUH U PA3BUTHUS HABBIKOB.

Jlnst yCTeniHo# MOArOTOBKH K JIaOOpaTOpHOW paboTe PEeKOMEHIyeTCs 3apaHee HU3yduThb
TEOPETUYCCKHI MaTepHaJl, MOJATOTOBUTh HEOOXOIUMbIEC HHCTPYMEHTBI (HaIIpUMep, IPOrPaMMHOE
obecrieueHre WM JaHHBbIC) ¥ aKTUBHO SKCICPHUMEHTHPOBATh C 3aJadyaMu, 4ToObl 3()(HEKTHBHO
pemiath MpooIeMbl U IEMOHCTPUPOBATH MOHUMAHKE JUCIUTUIAHBIL.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camocTosTensHON paboThl CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH NP MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3aa4uu CTyIeHTa BKIIOYAIOT paboTy
C KOHCHEKTaMH JeKIui (06paboTka TekcTa), HOBTOPHOE U3ydeHHE YUeOHBIX MaTepHajioB IIaHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-NCCIIETOBATEIBCKUX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JMCIUIIJINHE (MO}IyJ’[lO)

Kpurepun nosiyyeHusi ypoBHS M OLlEHUBAHUS c(POPMUPOBAHHOCTH KOMIIETEHUMII 10
AUCHUILINHE (MOaYJ/110) «BBeleHHe B QJIrOPUTMBI U CTPYKTYPbI JaHHBIX)

OueHuBaHue ypoBHSA Y4€OHBIX JOCTIXKCHUH, OOyYaromMXCs MO AUCHUIUIMHE (MOIYIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTaliH.

IIpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYIIO) OCYIIECTBIsIETcS B Qopme
9K3amena, Ipu 3TOM MPOBOJUTCS OLIEHKA KOMITETEHIINH, chOPMHUPOBAHHBIX 110 AUCLUILIIMHE.

Jns oueHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTaluu
UCIIONB3YETCS IeCATUOAIUIbHAS IIKaja OIEHUBAHUS, KOTOpask COOTHOCHUTCS C TpaJWLIMOHHON
NATUOAIIILHOM IIKAJION CenyonM 00pa3oM, eCiI MHOE HE YKa3aHo B Cui1adyce NUCHUIIINHBL:

JecarubannbHas IlsaTtudamibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OlleHKA OlleHKA AUCHUIINHE (MOIYJIIO0)
10 OTianyHO CTyeHT MOJHOCTHIO BIAJCET 3HAHUSMHU, H3JIOKEHHBIMH B
9 OTINYHO paboueii mporpaMMe, U IIIYOOKO OCMBICISET TUCHUILIUHY. OH
8 OTINYHO CaMOCTOSITETILHO U JIOTHYECKH MOCIIEI0BATENbHO OTBEYAET Ha BCE

BOIIPOCHI, aKIEHTUPYS] BHUMaHUE Ha HanOoJiee BAXKHOM. YMeeT
aHaM3UPOBaTh, CPaBHUBATh, KJIACCH()UIMPOBATH, 000OIIATD,
KOHKPETH3UPOBAaTh M CUCTEMAaTU3MPOBATh U3YUECHHBIH MaTepHal,
BBIIETISIT KJIFOUYEBBIE MOMEHTHI W yCTaHABIMBas MPUYUHHO-
CIIEJICTBEHHBIE CBS3U. YeTKo (OpPMYyJIUpPYET OTBETHI, YBEPEHHO
MHTEPIPETUPYET PE3yIbTAaThl aHAIU30B U APYTUX WCCIIEOBAHNH,
a TaKKe pemaer ciuoXHble 3anaud. CTyJIeHT XOpOUIo 3HAKOM C
METOJIJaMH HCCIIEZIOBaHUS, HEOOXOAMMBIMHU IJI TPAKTHYECKOH

JACATCIIBHOCTH, W YMECT CBA3BIBATH TCOPETUYCCKUEC ACICKTHI
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JlecaTnboanabHas
OIleHKA

IIaTnoannnLHas

OIICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

JAUCIHUITIINHBI (MOILYJ'IH) C MMPaKTUYCCKUMMU 3aJa4aMU.

Xoporo

Xoporio

CryneHT o0OnafaerT 3HAHWSIMH TpPEIMETa IMOYTH B TIOJHOM
obbeMe paboueil TpOrpaMMBI W CaMOCTOSITEIIBHO, JIOTHIECKH
MOCJIE0BAaTEIFHO U BCECTOPOHHE OTBEYAECT Ha BCE BOMPOCHL,
aKIEeHTUPYs BHUMaHWE Ha HanOoliee 3HAYMMBIX MOMeHTaX. OH
yMeeT aHaIW3UpOBaTh, CpPAaBHUBATH,

0000maTh,  KOHKpETH3HpPOBaTb U

KJTacCU(UIIPOBATH,
CUCTEMAaTU3UPOBATh
W3yUYCHHBIH MaTepHuall, BBLICISISI €ro KIFOUEBhIe ACTEKThl H
yCTaHaBIIUBasi MPUYUHHO-CIEACTBCHHBIC CBI3U. DopMmynupyer
CBOHM OTBETHI, YBEPEHHO WHTEPIPETUPYET PE3yIIbTATH aHATN30B
W JIpyTMX UCCIENOBAaHWI, a TakkKe peliaeT CJIOXHbIC
CUTyalMoHHbIe 3aaauu. CTyJIEHT XOpOIIO 3HAKOM C METOJaMHU
UCCIIEIOBAHUS, HEOOXOTUMBIMH TSt MPaKTHIECKON
ACATCIIBHOCTH, U YMECT CBA3BIBATH TCOPCTHUUYCCKHUC ACIICKThI

nmpeaMeTa C MPaKTHICCKUMU 3ala4aMu.

5 Y IOBNIETBOPUTETHHO

4 Y IOBNIETBOPUTETHHO

CryneHnt o6Onagaer 0a30BBIMH 3HAHUSMH [0 JUCHUTUIHHE
(MOZyJr0), HO MCTIBITHIBAET TPYAHOCTH IIPH CaMOCTOSTEIBHBIX
OTBETaxX M HCIIONB3yeT HETOuHbIe (PopMynHpoBKH. B xoxme
OTBETOB OH JOITyCKAaeT OIMMOKH, KACAIOIIUECs CYTH BOIIPOCOB.
CryneHT crnocobeH pemaTh TONBKO caMble MPOCTHIE 3a1aud U
BJIa/ICET JINIIIb MHHAMAIHHBEIM HA00OPOM METOJIOB UCCIICIOBAHNSI.

He cman

He cman

He cman

CryneHT HE OBIajen 00A3aTeIHHBIM MHUHHMYMOM 3HaHUH I10
MpEeAMETY U HE MOXET OTBETHTh Ha BOMPOCHL, JIaXE ECIH
MIPEMNOIaBaTeNhb 33aJaeT JOMOJHUTEIbHBIC HABOSIIINE BOIIPOCHI.

Huctunnuna (Monynb) «BBeiaeHue B alrOpuTMbl U CTPYKTYpPHI JTaHHBIX» B KaXKIOM
CEeMEeCTpPE OLIEHUBAETCSA CIEAYIOUIMM 00pa3oM:

AKTHBHOCTH Bec |KoauuyectBo Onucanne

Jlomamuwue 3aganns | 15% 12 Ha6op 3amad o remam Henenu

JlaGoparopHas 10% 2 3aKkpenyieHne TEOPETHUECKNX 3HAHUH Yepe3 BBITIOJTHEHHE

pabora HKCIEPHUMEHTAIILHBIX WJIN MPOEKTHBIX 3aJaHUI

KonTtponsnas padora | 30% 3 [Mucermennas padota ¢ HabOpoM 3a/1a4, KOTOPbIE HYKHO
PELIUTh 3a OTPAaHHYEHHOE BPEeMs

Komnnmoxsuym 15% 1 YCTHBIE OTBETHI Ha BOIPOCHI, CIUCOK KOTOPBIX U3BECTEH
CTY/ICHTY 3apaHee

OKk3ameH 30% 1 [TuceMeHHast WM ycTHast paboTa HaJl 3a1aHUEM,
HanpaBJICHHBIM Ha MPOBEPKY MOJyYEHHBIX 3HAHUH 1
HaBBIKOB 10 TUCLUIUINHE

@®opmyJia pacyéTa HUTOrOBOW OLEHKH MO JMCUMILIMHe (Moayaw) «Beenenue B
aJrOPUTMBbI U CTPYKTYPBI JaHHBIX»: «0,15 X cpennee 3a nomamraue 3aganus + 0,1 x cpennee
3a jaboparopHblie padoTsl +0,3 X cpeanee 3a KOHTposbHbIE padoThl + 0,15 x kommokBuyM + 0,3 X

OK3aMCH».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00Y4YAIOIIMUXCS 110 JMCHHUIINHE (MOLYJII0)

IIpuMepHBbIH CIUCOK ONpeAeIeHNH 11 KOJJIOKBHYMA
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Knaccupukanus CTpyKTYp AaHHBIX
1. CTpyKTYpHI JaHHBIX - OIIpEICIIEHUE U KIaccu(uKarus.
2. JluHeiiHble CTPYKTYPbI JaHHBIX - ONIMCAHUE U IPUMEPBHI.
3. HeauHeliHbIe CTPYKTYPbI JAHHBIX - ONIMCAHUE U TIPUMEPBHI.
4. CraTuyecKue H JUHAMUYECKHE CTPYKTYPBbI JaHHBIX - PA3JINYUSI U IPUMEPHI.
5. AocrpaxkTHble TunbI JaHHbIX (AT/) - onpeneneHue U npuMepsl.
6. KoMmekcHble CTPYKTYPbI JAHHBIX - OTIPEICNICHUE U IPUMEPHI.
Crexku
7. CTtek - onpejicyiecHre U OCHOBHBIE orieparuu (push, pop).
8. IlpumeHeHHe CTEKa - IPUMEPHI UCTIOIH30BaHUS (0OpaTHAs MOJIbCKas 3aMUCh, OTMEHA
JIEHCTBH ).
9. AuropuT™m NMpoBepKH cOATAHCHPOBAHHOCTH CKOOOK - OTIFICAHUE U pean3aIusl.
10. Peanmzanms cTeka ¢ IOMOIIbI0 MACCUBA - ONTMCAHKE U aHAJIN3.
11. Peanu3anus cTeka ¢ IOMOUIBIO CBSI3HOTO CIIMCKA - ONMKMCAHUE U aHAJIU3.
Ouepenn
12. Ouepens - onpezaeneHue U OCHOBHBIE ornepanun (enqueue, dequeue).
13. KoaibueBasi ouepeanb - ONpeeieHUe U peaTn3aiusl.
14. IlpuopureTHasi ouepeab - ONPEACIICHUE U IPUMEHEHNE.
15. Ouepenasp ¢ AByMsI KOHIAMH (eKa) - ONIpeieTICHUE U OTepalliu.
MHo:xecTBa M CJIOBapu
16. MHO0:KeCTBO - OIIpE/ICICHHE U OCHOBHBIC orepaiuu (00beAMHEHUE, TIEpeceUeHue).
17. CnaoBapsb (accouMaTHBHBIH MACCUB) - ONIPEICIICHUE U IIPUMEHEHHE.
18. Xem-Tadaumna - onpeaeneHue, QyHKIUN XSUTUPOBAHUS U KOJUTH3UH.
19. AAropuTM MOMCKA B MHOKECTBE - PA3JIMYHBIC ITOAXO/IBI i UX CIIOKHOCTD.
20. luHaMu4YecKUe MHOKeCTBA - pean3anus U IpuMeHEeHHe.
OnHocBsA3HBbIE JIMHEHHbIE CTUCKH
21. OxHOCBA3HBIH CNUCOK - ONIPEIEICHNE U OCHOBHBIE onepaiuu (1o0aBiIeHue, yaIeHue).
22. PeBepcupoBaHHe OTHOCBSI3HOTO CIIMCKA - AJITOPUTM U CIIO)KHOCTD.
23. Ilonck 3/1eMeHTa B OJJHOCBSA3HOM CIIMCKE - AITOPUTM H CIIOKHOCTb.
24. Cimsinve IBYX OTCOPTHPOBAHHBIX CHUCKOB - AJITOPUTM H PeaTU3aIIHSL.
25. Yaanenue 1y0JJMKATOB U3 OTHOCBSI3HOTO CIIMCKA - AJITOPUTM U peanu3aliusl.
Hukanyeckue ciucKu
26. IlukIMYecKUii OJHOCBA3HBIN CIMCOK - ONPEICTICHUE U OTIEPAIIHH.
27. Tlouck 3j1IeMeHTa B MUKJIUYECKOM CITHCKE - AJITOPUTM U CIIOKHOCTD.
28. CiinsiHMe NUKJIHMYECKUX CIUCKOB - AITOPUTM H pealn3alius.
JIByCBSI3HbIEC JINHEHHbIE CTUCKU
29. /IByCBSI3HBII CIIMCOK - OTIPE/ICIICHNE U OCHOBHBIE OTIEpAIIHH.
30. IIpenmyiecTBa U HEAOCTATKH JBYCBSI3HOT0 CIIMCKA MO CPABHEHHUIO C
O/THOCBSI3HBIM - aHAJIH3.
31. PeBepcupoBaHue IBYCBSA3HOTO CIUCKA - AITOPUTM H CIIOXKHOCTb.
32. YnajieHue 3JIeMeHTA U3 IBYCBSI3HOI0 CIIMCKA - AJITOPUTM U peanu3alius.
OO6uue TemMbl
33. CpaBHeHHe CTPYKTYP JaHHBIX - KOT/Ia UCIIOJIb30BaTh KAXKAYIO U3 HUX.
34. CnoxxHoCTh Onepanuii - BpeMeHHas U TIPOCTPAHCTBEHHAS CIIOKHOCTb JIJIS Pa3TUIHBIX
CTPYKTYD.
35. Peasiu3anusi CTPYKTYPBI JAHHBIX B PA3JIMYHBIX I3bIKAX MPOTPAMMHUPOBAHHUSA -
MPUMEPBI.
36. IlpuMeHeHHE CTPYKTYP AAHHBIX B AJITOPUTMAX - IPUMEPHI UCIIOJIE30BAHUS.
37. Anroputmbl Ha rpadax - CBS3b C TUHEHHBIMU CIIUCKAMHU.
38. CTpyKTYpbI IaHHBIX JUISA peajn3alui ovepeieil M CTEKOB - Pa3IMIHbIC TOIXO0/IbI.
39. /luHaMmuyeckoe BbleIeHHe MaMSATH - paboTa ¢ yKa3aTeIsIMH.
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40. O630p NOMyJIAPHBIX OMOJTHOTEK /JIs1 PadOThI CO CTPYKTYPAMM JAHHBIX - IPUMEPHI U
MIpUMEHEHUE.

IIpumepHbIe 3aJaHUSA JISI KOHTPOJbHBIX padoT
KonTtpoabsnas padora Nel

3aganue 1. Onpexnenute, uTo Takoe anroput™. [lpuBenure nmpumepsl pa3IUYHBIX TUIIOB
JITOPUTMOB M X MPUMEHEHHUSI B pEaTbHOMN KU3HHU.

3aganue 2. OnuIIuTe OCHOBHBIE CIIOCOOBI M3MEPEHUSI BPEMEHH BBIIIOJIHEHUS aJITOPUTMOB.
CpaBHUTE UX U OOBSICHHUTE, B KAKHUX CIIyYasX Ka) bl U3 METOJJOB HAUOOJIEE YMECTEH.

3aganue 3. OObsicHUTE, YTO TaKO€ acUMITOTHuYeckas HoTauus. [IpuBeaute mnpumepbl
ucnosb3oBanus Hotanui O(n), O(n) u Q(n) U 0OBACHUTE, YTO OHU O3HAYAIOT.

3aganue 4. [Ipumenurte MacTep-TeopemMy IJs aHAIN3a BPEMEHHOMN CI0XHOCTH CJIeIYIOIIETO
pexyppertHoro cootHomenus: T(n) =2T(n/2) + n. YkaxuTe, Kako# ciaydail MacTep-TeOpeMbI BbI
MCIIOJIb30BAIM U MIPUBEANUTE OIPOOHOE PELICHHE.

3aganue S. Pemmute cienyroliee peKyppeHTHOE COOTHOILEHHME C IOMOILIBIO METoAa
nonacraHoBku: T(n) = T(n - 1) + n. Haitaure acumnrotuky T(n).

3apnanme 6. Hanummre anropuT™ i JIMHEHMHOTO IIOMCKAa HJIEMEHTa B MAacCHUBE U
MPOAHATU3UPYHUTE €ro BPEMEHHYIO CII0KHOCTh. OOBSICHUTE, KaK BbI IPHUIILIN K ’TOMY PE3ybTaTy.

3apanue 7. OnUIuTe aIrOPUTM, KOTOPBIM HAXOUT CYMMY BCEX 3JIEMEHTOB B OJTHOCBSI3HOM
cnucke. KakoBa BpeMeHHas CII0KHOCTh 3TOT'0 alroputma?

3ananmue 8. [IpuBenute mpumMep peKyppeHTHOTO COOTHOIICHUS, KOTOPOE MOKHO PEIIUTH C
MOMOIIIbIO MacTep-TeopemMbl. [Ipoananu3upyiTe ero BpeMEeHHYIO CJI0KHOCTh U OOBSICHUTE, KaKOH
Clly4ail TeopeMbl ObLI UCIIOIb30BaH.

3aganue 9. O0bsCHUTE, KAaK MOXKHO HCIIOJIb30BATh JIMHEHHBIC aNTOPUTMBI IS PEIICHUS
33/1a4d O HAXOXKJICHUH MaKCHMaJIbHOTO M MHHHMAJIBHOTO 3JIEMEHTOB B MaccuBe. Hamwmmure
QITOPUTM U MPOAHATTUZUPYUTE €T0 CI0KHOCTbD.

3ananmue 10. [IpuBeaure mpumep 3anayu, KOTOpas MOXKET OBITh pelieHa C MOMOIIBIO
PEKypCUU, U HaIUIINTEe COOTBETCTBYIOUIMI pPEKYpCHUBHBIA anroputm. IIpoanamusupyite
BPEMEHHYIO CJIO’KHOCTH BallleTo PEIICHUsI.

KonTpoabHnas padora Ne2

3apnanme 1. Onumure anroput™ EBKIMIa aisd HaXOXIEHUS HAUOOJBIIETO OOIIETO
nenurtens (HOM) neyx uncen. [IpuBeaute npumep paboThl alropuT™Ma Ha KOHKPETHBIX YHCIaX.

3ananue 2. Peanusyiite anroputm Pemiera Dparochena s HaXOXKISHUS BCEX MPOCTHIX
yrcen 10 N. O0bsicHUTe, KaK pab0TaeT ATOT allTOPUTM, ¥ IPUBEAUTE IPUMEP €0 UCTIOIB30BaAHUS.

3aganue 3. OObsicHuTE, YTO Takoe (QakTopuzauus yucena. Hanumure anroputm s
HAXOXJICHUS MPOCTHIX MHOXKHUTENEH 3aJaHHOTO YHUCIIa U MPOAHAIU3UPYHTE €ro BPEMEHHYIO
CJIOHOCTb.

3aganue 4. PeanusyiiTe peKypCHUBHBIA anropuT™M Uil OMHApHOTO TOUCKAa B
OTCOPTHPOBAHHOM MaccuBe. [IpwBenuTe mpuMep MaccMBa W JJEMEHTA IS MOWCKA, a TaKkKe
00BsICHUTE, KaK pabOTaeT Balll aJTOPUTM.

3ananue 5. HanmummTe ajroput™ Ajis [ETOYUCIEHHOTO OMHApPHOTO TOHWCKA IO OTBETY.
[IpuBenure mpumep 3aaayu, TI€ ITOT METOA MOXET OBITh MPUMEHEH, M OOBSCHUTE IIaru
aIropuTMa.

3aganue 6. IlpuBeaure mnpumMepsl 0a30BBIX COPTUPOBOK (MY3BIPHKOBAsi, BCTaBKaMH,
BBEIOOPOM) M TPOAHATM3UPYHTE WX BPEMEHHYIO CIIOKHOCTH B JIYUIIIEM, CPEIHEM W XYJIIEM
CITyJasix.

3aganue 7. Onummre aaropuTM COPTUPOBKM ciusiHueM. Peanusyiite ero u
MPOAHATU3UPYITE BPEMEHHYIO U TPOCTPAHCTBEHHYIO CIIOKHOCTD.
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3ananue 8. Peanusyiite anroputm OBICTPON COPTHUPOBKU. OOBSCHUTE, KaK BHIOMpAETCS
OTIOPHBIN AJIEMEHT M KaK 3TO BIHSIET HA d3PPEKTUBHOCTH aJTOPUTMA.

3aganue 9. O0bsAcHUTE METOJ ABYX yKa3aTelel U MPUBEIUTE MPUMEDP €0 UCIIOIb30BAHMUS
JUIS peIlieHUs 3a1a4H, HallpUMeD, IS HAXO0XKICHUS aphl YMCell B MACCUBE, CyMMa KOTOPBIX paBHA
3aJJaHHOMY 3HAYECHHUIO.

3apanme 10. Onummre anropuTm "CKOIb3sIIee OKHO" U MPUBEAUTE IPUMEDP 3a/1a4H, TJ€ OH
MOKET OBbITh NPUMEHEH, HAmpHUMep, Ul HaXOXKICHHS MaKCHUMAalbHOM CyMMBI MOJMacchBa
(buKCUpOBaHHON [UIMHBL. Peanu3yiiTe anropuTM U MpoaHaTU3UPYHTE €Tro CI0KHOCTD.

IIpumepHbIe JoMALIHUE 3a]aHUS

I[OMaIIIHee 3agaHue no teme: «IllonaTue ajiropurma. Ouemca TPYAOEMKOCTH
ajJaropurma. ACHMITOTHKA.»

1. Ompenenute, 4TO TaKOE AITOPUTM, U MIPUBEIUTE TPU MPUMEPA PA3IUUYHBIX AITOPUTMOB
U3 IOBCEAHEBHOM KU3HHU.

2. HazoBute 1 00BSICHUTE TPH OCHOBHBIX CBOIMCTBA aJITOPUTMOB.

3. CpaBHMTE [E€TEpMUHHPOBAHHBIE M HEIECTEPMUHUPOBAHHbIE aaropuTmbl. [IpuBenute
PUMEPBI K&KIOTO THIIA.

4. OnummuTe, Kak MOKHO MU3MEPHUTh BPEMs BBINOJIHEHUS anropurMa. Kakue HHCTPYMEHTHI
MOTYT OBITh UCIIOJIb30BAHBI JUIsl 3TOM Leau?

JomaiHee 3a/1aHue N0 TeMe: «AJITOPUTMbI COPTHPOBKH M MOMCKA»

1. Onumure anroput™M copTUpoBKM ciusiHMeM. KakoBa ero BpeMeHHasl CII0)KHOCTh B
JAy4dIIeM U XyAleM ciaydae?

2. OOpsicaure npuHIUI paboThl ObICTpOM copTupoBkH. Kak oHa oTiamyaercs OT
COPTUPOBKH CIMSIHUEM?

3. Kak paboraer OuHapHBIi MOUCK? B KakuX yciIoBUSAX OH IPUMEHSETCS?

4. Peanu3zyiite anroputM OMHApHOrO MOMUCKA Ha S3bIKE MPOrPaMMHPOBAHUA IO BallleMy
BBIOOPY U IPOTECTUPYMTE €0 Ha PA3IUYHBIX BXOAHBIX TAHHBIX.

Jdomamnee 3aganue no reme: «basoBbie aaropurMbi»

1. Yro takoe anroput™ EBkinaa? O0bsicHUTE, KaK OH UCTIOJIb3yeTcs iist Haxoxaenust HOJ{
(HanOoIbIIero OOIIETo JENUTENs ) IBYX YHCET.

2. Ommmmre, Kak pabotaeT pemero DpaTocdeHa A HaX XK ISHHUS MPOCThIX unceln. Kakosa
€ro BPEMEHHas CJI0KHOCTb?

3. IlpuBeauTte npuMepbl METOOB (DAaKTOPU3AITUH YHCET U OOCYIUTE UX dPPEKTHBHOCTD.

4. Yro Takoe MeTOA ABYX yKazareneil? [IpuBeanTte npumep ero npuMeHEHHs Ha MPaKTHKeE.

IIpumepHbIe 3a1aHuA 1JI5 J1a00PATOPHOIi padoThI
JlabopaTopHasi paGora Nel. AnropuTmMsl NOUCKa
Hean padoTbI:
N3yueHne n mpakTuyeckas peajaus3alys alropuTMOB OMHAPHOTO MOMCKA, BKIIKOYas MOUCK
10 OTBETY.
3ananus:
PeanuzoBarh anroputM OMHAPHOTO IMOKMCKA 3JEMEHTa B OTCOPTUPOBAHHOM MacCHBE
(uTepaTUBHAs U PEKYpCUBHAsI BEPCHH).
Peanu3oBarh 11€OYMCICHHBI OWHApHBIH MOMCK IO OTBETY Ui HaXOXICHHS
MUHUMAaJIBHOTO 3HAaYE€HMsI, YIOBJIETBOPSIOLIETO 3aJaHHOMY YCIIOBUIO.
Peanu3oBaTh BelIleCTBEHHBIN OMHAPHBIA MOMCK JUISl HAaXOXJIEHUS KOpPHS YpaBHEHHUS C
3a1aHHOM TOYHOCTHIO (€ = 1079).
Peanu3oBaTh MOMCK I'paHUI] 3JIEMEHTA B MacCUBE (MIEPBOE U MOCIIETHEE BXOXKICHHUE).
TpeGoBanus k oruery:
— TekcT nporpaMMel ¢ KOMMEHTAPUSMU.
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— Pe3ynbTarhl TECTUPOBAHUS HA PA3IUYHBIX HA0OpaX JTAHHBIX.

— O1neHKa BpeMEHHOM U MPOCTPAHCTBEHHOM CIOKHOCTH aJITOPUTMOB.
— Br1BoibI o padore.
— Kpurepuu onieHKH:

— KoppekTHOoCTh peanusaiiu anropuTMoB.

— CooTBeTCTBHE BPEMEHHOU CIOKHOCTU TeopeThuueckuM oxkuganusm O(log n).
— KauecTBo oopmiieHHst KOAa U OTYETA.

3amanus 1J151 IPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

Ne o/ 3amanme OtBer Komnerennus

1 VYKakuTe METO IMONCKa HH(DOPMAITHH JlurepatypHsrit 0630p VK-1
JUIST aHAJTA3a AaCHMIITOTHICCKOM (BapmanTshI: literature review,

CIIO’KHOCTH aJTOPUTMOB. 0030p TUTEpaTyphl)

2 VYKaxuTe crnoco0 CUHTe3a JaHHBIX U3 Kpocc-Banunamus YK-1
HUCTOYHUKOB IS OIEHKH TPYI0EMKOCTH (BapmanTsI: cross-validation,

TIOUCKA. nepekpécTHasl MpoBepKa)

3 YKaKuTe HHCTPYMEHT JUIs 00pabOTKH Wolfram Mathematica OIlK-1
TEKCTOB B aHAJIM3€ PEKYPPEHTHBIX (BapuanThI: Wolfram
COOTHOILIEHUH. mathematica, MaTxeMaTHKa

BOJIb(pam)

4 YKaKUTE TEXHOJIOTHIO IS Elasticsearch (BapuanTsr: OIIK-6
CTPYKTYPUPOBAHHSI 33/1a4 B IMHEHHBIX elasticsearch, samactuk cepu)

ITOPUTMAX IOMCKA.

5 VYKaXuTe TEHICHIUIO PhIHKA ABTOMaTH3anus (BapUaHTHI: OIIK-6
WHQOPMAIIMOHHBIX CHCTEM B automation,

ONTUMM3ALUU COPTUPOBOK. aBTOMAaTH3UPOBaHHbIE
JITOPUTMBI)

6 VYKakuTe MeTo]l aHaJIn3a PhIHOYHBIX SWOT (BapuanThl: swot- YK-1
MOTpeOHOCTEHN IS OLIEHKU aHaims3, SWot)
3¢ (GEKTHUBHOCTH CTPYKTYP JAHHBIX.

7 YKauTe CTpaTeruio BHEPEHUS Ha Agile (BapuanTsl: agile, YK-1
ocHoBe aHanu3a poiHka KT B nepeBbsx ru0Kast MeTOJI0IOTHS)

TIOKCKA.

8 YKaKUTe HHCTPYMEHT Il BHEAPEHUS Kanban (BapuanTsr: kanban, YK-1
CTpaTeruil ynpapieHus ON3HECOM B KaHOaH)
rpadOBbIX aJTOPUTMAX.

9 VYKaxkuTe MaTeMaTHUECKUN METOJ JUIs PexyppenThsie OIIK-1
aHajn3a JaHHbIX B IMHAMUYECKOM COOTHOILICHHMS (BapUAHTHIL:
pOrpaMMHUPOBaHHH. recurrence relations,

PEKYPpPEHTHBIC)

10 | YkaxuTe UHCTPYMEHT JUIS Python (BapuanTsl: python, OIIK-6
CHUCTEMaTH3alluH JJAHHBIX B MIUTOH)

XCIIUPOBAHUH.

11 | YkaxuTe ONbIT HPUMEHEHHS Z-pyHkuus (BapuaHTHI: Z- [K-1
MaTEeMaTHYECKOro arnmnapaTa B IPOEeKTax function, z-pynkius)

110 CTPOKOBBIM aJITOPUTMaM.

12 | Ykaxute HHCTPYMEHT aHaIIN3a NetworkX (BapuaHTbI: OIIK-6
WHQOpMAIUK B UCCIISIOBaHUSIX TpadoB. networkx, HETBOPKKC)

13 | Vkaxurte cranaapt opopMIIeHUS] OTUETOB APA (BapmaHTHI: apa, arma) [K-1
0 Pe3yJIbTaTaM 3KCIIEPUMEHTOB C
COPTHPOBKAMH.

14 | Vkaxute MHCTPYMEHT juisi Buyanu3anuu | Tableau (Bapuantsi: tableau, OIIK-6

JIAaHHBIX B IIPE3EHTALHUAX 10 CTPYKTypam
JIaHHBIX.

TabJ10)
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15 | Vkaxute miathopmy 1uist MyOIUKauu ACM Digital Library IK-1
craTeit 0 TMHAMUYIECKOM (BapuanThl: acm digital
MIPOrpaMMHUPOBaHUH. library, nudposas

OoubsimoTreka acm)

16 | Ykaxute popmar daiina a1 XpaHeHHS LaTeX (BapmanTsl: latex, IIK-1
HAayYHBIX OTYETOB B aJITOPUTMAX. JaTex)

17 | YKaxuTe METOIOJIOTHIO YIIPaBICHHS Waterfall (BapuanTbI: YK-1
MPOEKTaMH B pa3pabOTKe CUCTEM Ha waterfall, Bomomnan)
rpadax.

18 | Ykaxute pyKOBOACTBO AJIS ISO 21500 (BapuaHThI: is0 YK-1
CTaHIaPTH3AITUH TIPOIIECCOB B MPOCKTAX 21500, m30 21500)

IO JIePEBBSIM TTOHCKA.

19 | VkaxuTe HHCTPYMEHT ISl IUTAHUPOBAHUS Asana (BapuaHTHI: asana, YK-1
9TaroB B MPOEKTAX MO XCIIMPOBAHUIO. acaHa)

20 | YKaxuTe METOI KOOPAMHAILIUH KOMAaH/IbI Slack (BapmanTsI: slack, VK-1

B pa3pabOTKe aJITOPUTMOB Ha CTPOKAX.

CJIIK)
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