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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas nporpamMmma TUCHUIUIUHBI (MOIYJIT) «AJNTOPUTMBI U CTPYKTYpPHI 1aHHbIX. YacTs 1»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICILIErO 00pa3zoBaHusi — OakanaBpuar 10 HamnpasiaeHuto noaroroBku 38.03.05 busnec-
uHpopmartuka, npopwis busHec U aHaIMTUKA, YTBEPKIEHHBIM PUKa30M MUHUCTEPCTBA HAYKU
u Belcuiero oopasosanus Poccuiickoit denepanuu Ne 838 ot 29.07.2020 rona.

N3yuenne AuCHUIUIMHBL (MOIYJS) <«AJTOPUTMBI U CTPYKTYpbl JaHHbIX. YacTe 1»
(bopMHpYeT y CTyJeHTOB YMEHHE pa3padaThIBaTh U CO3aBaTh ONTUMHU3UPOBAHHBIEC PEIICHUS, YTO
KPUTUYECKH BA)XXKHO Ul NMPOU3BOAUTEIBHOCTU MporpaMMHoro obecnedenus. Kpome toro, 3tu
3HAHUS SIBIIIOTCS OCHOBOM Ui JajbHEWIIEro W3ydeHHst Oojee CIIOKHBIX TeM B 00JacTu
KOMIIbIOTEPHBIX HAYK U MPOTrPaMMHUPOBAHMS.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
OakanaBpuarta 1o Hanpasienuro 38.03.05 busznec-undpopmaruka, npodmibs busnec n aHaaTUTHKA
Y BXOJIUT B 00s13aTeNibHYI0 yacTh bioka 1.

Jucuummna (MOIynb) u3yvaercs Ha 2 Kypce B 3 cemectpe. JlocTyIHa K U3YUEHHIO TTOCTe
YCIIEITHOTO OCBOEHUS JII000H M3 TUCIMILIMH (MOAyIeH): «SI3bIK mporpaMMupoBanus Javay», «SI3bIk
nporpammupoBanusi C++», «S3bik nporpamMmmupoBanus Go», «S3eik nmporpammuposanus Python.
bazoBsiii», «S3bik nporpammupoBanus Python. OcHoBHO#».

Leap u3ydyeHus: AUCUMIIMHBI (MOAYJIf): 3aKI04YaeTcs B (POPMHUPOBAHUU Y CTYIECHTOB
HABBIKOB TPOSKTUPOBAHUS M aHamu3a 3()(OEKTHBHBIX AJITOPUTMOB M CTPYKTYp MAHHBIX JIJIS
PEIICHUS Pa3IMYHBIX 33724 MPOTPAMMUPOBAHUS.

3agaum u3y4yeHus TUCHUIIMHBI (MOLYJIs1):

— U3YYHUTb OCHOBHBIE CTPYKTYpPHI JAHHBIX, TAKHE KaK MAaCCUBBI, CIIUCKHU, JIEPEBbS U XOIII-
TaOJIMIIBI, UX CBOMCTBA M 00JIACTH PUMEHEHUS;

— OCBOWTH (DyHIAMEHTAJIBHBIC AJTOPUTMBI COPTHUPOBKH, TMOUCKA M OOpaOOTKU JAHHBIX,
BKJIIOYAsl MX PEANIM3AlMI0 HAa PA3IMYHBIX S3bIKAX MPOTPAaMMHUPOBAHUS,

— pa3BUTh HAaBBIKM aHAJIM3a BPEMEHHON M MPOCTPAHCTBEHHOM CIIOKHOCTH aJITOPUTMOB, a
TaK)k€ YMEHHUS ONTHUMH3UPOBATH UX YIS MOBBIIIEHUS 3((HEKTUBHOCTH MPOTPaMM.

B pe3ysbTare 0cBOCHUSI AUCHUILIUHBI (MOXYJIs1) 00y4ar0MiiCsl T0JIZKEeH:

3HaAmMb:

— ACHUMNTOTUYECKUH aHAJIU3 aJTOPUTMOB,

— KJIACCHMYECKHE aJTOPUTMBI IIOMCKA U COPTHUPOBKH;

— OCHOBHBIE CTPYKTYPHI JaHHBIX;

— METO/IbI PEIICHUS PEKYPPEHTHBIX COOTHOIICHUI U IPUMEHEHNE MaCTeP-TEOPEMBI IS
aHaJIM3a CJI0KHOCTH PEKYPCUBHBIX aIrOPUTMOB,

— TPUHIMIBI XEIIUPOBAHUS, pEATH3aUH CIIOBAapel U MHOYKECTB, a TAK)KE TUIIMYHBIE
CTpaTeruy pa3peuieHns KOJUIH3Uil (METO/I IIEMOYeK, OTKPBITas aJipecarius);

ymemo:

— TPUMEHSTHh ACHMIITOTUYECKUNA aHAINU3 JIJIS OLEHKU aIrOpUTMUYECKON 3 (HEKTUBHOCTH;

— peanu30oBbIBaTh YPPEKTUBHBIC aITOPUTMBI B Pa3JIMYHBIX KOHTEKCTAX;

— pa3palaThIBaTh U BHEAPATH CTPYKTYPHI TaHHBIX IS ONTUMAILHOTO XPAHSHUS 1
00paboTku uHpOpMaIIUY,

— paspabaTbIBaTh pEIICHUS 3a/1a4 C TTOMOIIBI0 JUHAMUYECKOTO MPOrPaMMHUPOBAHHUS.

6/1a0emn

— aHAJIM30M CJI0KHOCTh AJITOPUTMOB M BHIOMPATh HAOO0JIEE TTOIXOIAIINE PEIICHHS;

—  ITOPUTMUYECKUM MBIIUICHUEM JJIS PEIICHUs KOMIUICKCHBIX 3a7ad,

— ONTUMM3AIUEN CYIIECTBYIOIIUE AITOPUTMBI JJIs1 OBBIIIEHUS UX IPOU3BOIUTENLHOCTH;

— TMPUMEHEHHUEM aITOPUTMOB JIJIsl pELICHUS MPUKIIAAHbIX 3a/1a4,;
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— 3¢ EeKTUBHBIM HCIIOIH30BAHHEM aJITOPUTMOB MOUCKA U COPTUPOBKH B Pa3TMYHBIX
KOMIIBIOTEPHBIX IPUTIOKEHUSAX.
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2. IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

KomnereHnuus Conep:xanue HNuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIETCHIINH KOMIIETCHIIUHU pe3yjabTaToB oﬁyqeﬂml mo
JucHMIJInHe (MOIYJIIO)
VK-1 Crioco0eH oCyIIecTBIATh YK-1.1. 3HaeT METO/IbI MOMCKA U aHATTN3a
MOUCK, KPUTUUECKUI uHpopManuu B 00JIaCTH
aHaJIu3 U CUHTE3 AHAJIMTUKH, OCHOBHbIE IPUHLIUIIBI
uH(pOpMaLUK, IPUMEHSATh KPUTUYECKON OLIEHKH HCTOYHHKOB
CUCTEMHBIN MOJXO0. AJIs MHGOpPMALUU U UX PEJIEBAHTHOCTH.
pELICHUS TOCTABJICHHBIX YK-1.2. YMeeTr KpUTUUYECKH OLIEHUBATh
3aja4 UCTOYHUKH MHPOPMALIUU U
CHUHTE3MPOBATH JIaHHbBIE U3
Pa3IUYHBIX UCTOYHUKOB JIJIS
peleHus 3a1a4, IPUMEHATh
CHCTEMHBIN TIOJXOJI K aHATN3y U
PELICHUIO KOMIUIEKCHBIX Mpo0sieM
YK-1.3. WmeeT npakTuyeckuil onbIT paboThl
C COBPEMEHHBIMU UHCTPYMEHTaMH
Y TEXHOJIOTHAMH JIJIs1 00pabOTKH
uH(popmanuu, GopMyIUpOBaHUU U
CTPYKTYPUPOBAHUH 33/1a4 Ha
OCHOBE I10JIy4eHHOH MH(OpMaIu
OIIK-2 Crioco0eH TpoBOIUTH OI1IK-2.1. 3HaeT OCHOBHBIE TEHACHIINU U
UCCIICIOBAaHHUE U aHAJIN3 XapaKTepUCTUKU PbIHKA
pBIHKA HH(POPMALMOHHBIX MH(POPMALIMOHHBIX CHCTEM U
CHCTEM U MH(pOPMAaIMOHHO-
UHPOPMAIHOHHO- KOMMYHHKAIIHOHHBIX TEXHOJIOTHH
KOMMYHHKAIIMOHHBIX OIIK-2.2. | YMeer npoBOIUTH UCCIIEJOBAHUE U
TEXHOJIOTHi1, BHIOUpPATh aHaJIM3 PIHOYHON MHQOpMaLUK
panroHaIbHbIE peIIeHUs JUIS OLIEHKU TOTpeOHOCTe! OHu3Heca
JUISl yIIpaBIeHUS ¥ BBIOOPA ONITUMAIIBHBIX PEIICHHUH
O6u3HECOM OIIK-2.3. | MeeT mpakTUYECKHI OMBIT B
pa3paboTKe ¥ BHEIPEHUH CTpaTeTuil
yInpaBiieHus1 OU3HECOM Ha OCHOBE
aHaJM3a peIHKA HHPOPMAIIMOHHBIX
TEXHOJIOTUI
TK-2 Cnoco0eH ucnoab30BaTh [K-2.1. 3HaeT OCHOBHbIE MaTEMaTUYECKHE
COOTBETCTBYIOLIHI METO/bI U UHCTPYMEHTAJIbHbIE
MaTeMaTHYECKUH armapar CpeZCTBa, MPUMEHSIEMBIC IS
U UHCTPYMEHTAJIbHbIE 00paboTKM U aHaIM3a HHPOPMAIUU
cpencTBa ajsi o0paboTKH, IK-2.2. VYmeeT 3 peKTUBHO UCIIONIB30BAThH
aHanmu3a u MaTeMaTHYeCKUH anmapar Jjs
CUCTeMaTHU3aI1 CHUCTEMaTH3allH JaHHBIX U
uH(pOpMaIINHU TI0 TEME peneHust mpoeCCHOHATBHBIX 33124
UCCIIEI0BAHU IS [K-2.3. HmeeT npakTuyeckuil oneIT paboThl

pelieHus 3aaaq
npodeCCHOHATBHON
JEeSTEIIbHOCTH

C MHCTPYMEHTAMH aHaJlu3a
nH(popManuu B paMKax
MCCJIEI0BATENbCKUX MPOEKTOB

ONEeKTPOHHBIA JOKYMEHT




IK-3 Crioco6eH TOTOBUTh IK-3.1. 3HaeT TpeOOBaHUS U CTAaHAAPTHI
HAYYHO-TEXHHUYECKHUE oopMIICHHS HAYYHO-TEXHHUECKUX
OTYETHI, IPE3CHTALINH, OTYETOB, MPE3EHTAINI U
Hay4YHbIE TyOJUKAIUU TI0 nyOIuKammit
pe3yabpTaTam [1K-3.2. YMeeT cTpyKTypUpoOBaTh U
BBITTOJIHEHHBIX NPECTABIATh PE3YIbTATHI
HUCCIeI0BaHuN HUCCJIEA0BAaHUN B ICHOU U
JIOCTYITHOU (hopme
I1K-3.3. HMeeT npakTUYECKUH OIBIT
MOJITOTOBKH U TTYOJTUKAIIH
HAyYHBIX MaTEPUAJIOB,
OTPKAIOIINX PE3YIbTATHI
BBITIOJTHEHHBIX MCCIICIOBAHUI
I1K-8 Cooco0eH 1o TIK-8.1. 3HaACT MPUHIMIIBI U CTAHIAPTHI
PYKOBOJICTBOM yIpaBIeHUS MPOCKTAMHU
CHeHHaHUHCTa Gonee T1K-8.2. Ywmeer pazpabaTbiBaTh TUIAHBI U
BBICOKOH KaTeropnn OpraHU30BBIBATH MPOCKTHYIO
OCYHICCTBIIATE JIESITEIIBHOCTh B COOTBETCTBHH C
TIIaHAPOBAHNC 1 . YCTaHOBJICHHBIMH CTaHIapTaMH
OpTaHH3aLMIO TIPOCKTHOH I1K-8.3. HmeeT npakTUYECKUI OIBIT

JESITEIbHOCTH Ha OCHOBE
CTaH/apTOB yIpPaBICHUS
MIPOCKTaMU

y4dacTusi B IPOEKTHOI padore,
BKJIFOYAs TUIAHUPOBAHUE U
KOOpJIMHAIIMIO 3a7a4
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n Ounas ghopma
AyaurtopHas
HaumMmeHnoBaHnue pabora TKY
pa3aena THCHUILINHBI 3 (Texymui
MOyt 2 CaMocTosiTebHAs KOHTPOJIb
(oy1s) E 5 Koutpoun paGora yClIeBaeII)VIOCTPI)
= S
1 [TonsTHE anropuT™Ma. 4 4 21 JlomarHee 3amanme
OrneHka TpyI0EMKOCTH
ITOpUTMA.
AcuUMITOTHKA
2 ba3oBbIe aITOPUTMBI 4 4 21 JlomarHee 3a1anne
3 AJNTOPUTMBI ITOUCKA 4 4 2 21 Jomarraee 3aganue
Kontponphas
pabota
JlaboparopHras
pabota
Konnoksuym
4 AJTOPUTMBI 8 4 2 21 JlomamHee 3amaHue
COPTUPOBKH JlabopatopHnas
pabota
5 CTpyKTyphI TaHHBIX 6 2 2 21 JlomamHee 3amaHue
KontponbsHas
paboTa
6 Junamugeckoe 4 4 2 21 Jomarraee 3aganue
MPOrpaMMHUPOBaHUE KonTponpnas
pabota
Ik3amen 4
Hmozo 30 22 12 126
Oo0vem oucyunaunvl (Mo0yas) 190
(6 ak. u.)
Oovem Oucyunaunvl (M0o0ys) 5

(6 3au. ed.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m HaumenoBanue pasgeiia Copeprxanue TMCHUILINHBI (MOYJIA) O TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 Ilonstne amroputma. Orenka | [loHsTue anropurma
TPYIAOEMKOCTH anroputma. | CriocoObl M3MEPEHHNsT BPEMEHH BBIITOJIHEHHUS allTOPHUTMOB
AcumnToTuka ACUMIOTOTHYCKHE HOTAITUI
Mactep-Teopema
PexkypeHTHBIE COOTHOIIEHUS
2 bazoBeie anroputmsl Jluneitnpie anropuTMel. PekypcuBHBIE alTOPUTMBI
Teopuss uncen. Anroputm EBkiampma. Pemero  Oparocdena.
dakTopu3alys YUCEIl.
3 AJTOpUTMBI IOUCKA BunapHbIii mouck.
IlenouncneHHbIH, BEUICCTBCHHBIH OMHAPHBIN TTOUCK MO0 OTBETY
Konnoxsuym"
bunapusrit nonck. Yacts 2
4 AJITOpUTMBI COPTUPOBKHU bazoBbie copTUPOBKU
Paz0op ommbok mocie koHTponmbHOW pabotrer 1" CopTHpoBKa
CIHSTHIEM
BricTpas copTupoBKa.
Crpykrypa gaHHbIX Ky4da. [[upamMuaansHas cOpTHpPOBKa.
[TocTpoenne Ky4w, MHH-Ky4Ya, MaKC-Ky4a, OIepalud Ha Kyue.
Tunuunsie 3amaun (BeIOOp k-mMakcmmyma), OHJaWH-3a7a4d  (TTOWCK
MeJMaHbl B IOTOKE, Ha JIBE Ky4un)"
Meron nByX yKa3aTelleH.
CopTupoBKa COOBITHIA
Ckounp3siiee OKHO
5 CTpYyKTypbI TaHHBIX Knaccudpukanms ctpykTyp naHHbIX. OIHOCBS3HBIN TMHEWHBIH CIHCOK,
UHUKINYECKUE CIIUCKH, IBYCBS3HBIN JIMHEUHBIN CITUCOK.
Creku, ouepeu, TByCTOPOHHSS OUepeib.
Xamuposanue. MHOXKECTBA, CII0BapH
6 Junammueckoe OnHomepHas TuHaMuKka. HanGonblnas Bo3pacraromasi ¥ HauOoIbIast
MIPOrpaMMHUpPOBaHHE o011as MOATOCIIEI0BATENHHOCTH
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

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

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

Ocnosnas numepamypa:

1. IIporoawsikonoB, A. B. Anroputmbel Data Science W ux mpakTudeckas peanu3anus Ha
Python : yue6noe noco6ue / A. B. [Iporoapsakonos, I1. A. [1euos, B. E. CagoBHuKOB. - MockBa ;
Bonorna : Uadpa-Umxenepus, 2022. - 392 c. - ISBN 978-5-9729-1006-9. - TekcT : 37IeKTpOHHBIH.
- URL: https://znanium.com/catalog/product/1902689.

2. bxaprasa, A. I'pokaeM anroputmsl. MImrocTpupoBaHHOE OCOOUE ISl TPOrPAMMUCTOB
1 JII00oNBITCTBYIOMHKX : mocodue / A. bxaprasa. - Cankr-IlerepOypr : ITurep, 2021. - 288 c. -
(Cepus «bubnuoteka mporpammuctay). - ISBN 978-5-4461-0923-4. - Tekct : 3MEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1739631.

3. Uepnakos, . B. Anropurmuzanus u nporpammupoBaHue Ha Python : yueOGuuk s
By30B / M. B. UepnakoB. — Mocksa : MU3narensctBo Opaiit, 2026. — 159 c. — (Bwicmiee
obOpazoBanue). — ISBN 978-5-534-21910-4. — Tekcr : anektponnsiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/582412.

Jlonoanumensnasn numepamypa:

1. I'puropses, A. A. MeTobl U alropuT™Mbl 00paOOTKH JaHHBIX : yueOHOe mocodue / A.A.
['puropses, E.A. McaeB. — 2-e u3z., mepepad. u gorn. — Mocksa : UTHOPA-M, 2024. — 383 c. +
Jomn. matepuansl [DnekTpoHHbIH pecypc]. — (Boicmee obpa3zoBanue: bakanaspuar). — DOI
10.12737/1032305. - [ISBN 978-5-16-015581-4. - Tekct : oanektponnbid. - URL:
https://znanium.ru/catalog/product/2084190.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacnojaraeT MaTepUallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLIEH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U OOecreunBarolell MpoBeIeHNE BCEX
BUJIOB JIUCHUIUIMHAPDHOW W MEXIUCHUIUIMHAPHOW TMOATOTOBKU, MPAKTHUYECKOH M HAY4YHO-
MCCJIEI0BATENBLCKOM paboT 00yUaIOMUXCsl, IPETYCMOTPEHHBIX YIECOHBIM IJIAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABIISAIOT COO0M yueOHbIE ayUTOPUH JJIsl TPOBEACHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHUM CEeMUHApCKOro (MPaKkTUYECKOro) THMA, TIPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYIbTAIIMMA, TEKYIIETO KOHTPOJSI U MPOMEKYTOYHON aTTECTAIlNH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM padOThI M MOMEIEHUS Ul XpaHeHUs U TPOPUIaAKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIyXKallUMHU JJs MpeACTaBlIeHUusl y4eOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne quCIUIIMHBI (MOIYJIs1) 00ECIIeYnBAETCS B YUEOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKUMH KaIbKYyISTOpaMHU;

—  CHENHMAIU3UPOBAHHBIM 000pyI0BaHUEM, BKIIIOUAs IEMOHCTPAIIHOHHOE 000PY10BaHHE.

ONEeKTPOHHBIA JOKYMEHT


https://znanium.com/catalog/product/1902689
https://znanium.com/catalog/product/1739631
https://urait.ru/bcode/582412
https://znanium.ru/catalog/product/2084190

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00yUYaIOIINUXCsl, B TOM YHCIIE TPUCTTOCOOTICHHBIC
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UHOOPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

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 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanHoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nmuuensnonHoe
Bpay3sepbI:
Snnexc.bpaysep OTEYECTBEHHOE CBOOO/IHO PacIpoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpaMmmHoe oGecniedeHne 115l IVIAHMPOBAHUS M Y4eTAa BPeMEHM:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucteMsbl ynpapjieHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe
Cucrembl ynpapJjeHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | nnnensuonHOE
Cucrtemsl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exmnoe | nuuensuonnoe
CnpaBoYHO-IIPABOBBIE CHCTEMBI:
Koncynerantllnroc: cripaBo4HO-TIpaBoBast OTEYECTBEHHOE JINLIEH3UOHHOE
cucTeMa
CpencrBa aHTMBHPYCHOM 3aIIMTHI:
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Kaspersky Endpoint Security mnst 6usneca OTEYECTBECHHOE JULEH3UOHHOE
Crampaprasii Russian Edition

Cpennbl pa3padoTKkm:

Visual Studio Code 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexxHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi onéanorpagudeckoii HHpopmManueii:

Zotero | 3apy6erxHoe | cBOGOIHO pacIpocTpaHseMoe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

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

B nponecce nzyueHus AMCUUILINHBL (MOAYIS) «AJTOPUTMBI U CTPYKTYpbI JaHHBIX. YacThb
1» B paMKax TEKyIero KOHTPOJs YCIIEBAEMOCTH HMCIIOJIb3YIOTCS TaKue BUJbI yueOHOI paboThl,
KaK JIEKL[Ms, CEMUHApBbI, JOMALTHUE 33]IaHUs, KOJUIOKBUYM, J1a00paTopHble padOThl, KOHTPOJIbHAsS
paboTa, a TakKe pa3lU4yHble BHUJBl CAMOCTOSTEIbHOM pabOThl OOydYalOIIMXCS IO 3aJaHUIO
IpenojiaBaTesisi, HaANpaBICHHbIE Ha pa3BUTHE HABBIKOB MNPO(ECCHOHANBHON  JIEKCHKH,
3aKperieHHe MPAKTUYECKUX MPO(eCcCHOHANBHBIX KOMIIETCHIIUH, TOOLIPEHNE HHUIIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHHUE
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 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHJ0BaHHOW nuTeparype. Eciu
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, TPOBOAMMAs B Y4eOHOM 3aBEICHUM TI0]T
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 WU OCHOBHBIMU MaTCpUaJIaMHU, YTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNE3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0’Ke OHATh MaTepUal U NMPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTD.

Konnokeuym — 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,
akKIIEHTUPYS BHHMMAaHHME Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3aTh CTPYKTYpPHUpPOBaHHBIE
KOHCTIEKTBI, BBIJIENISAS OCHOBHBIE MJICH, TEPMUHBI I (DOPMYJIBL.

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 JUCHHUTUINHBI (MOYJIS) U MTPOJEMOHCTPUPOBATH HABBIKHM UX MPAKTUYECKOTO MPUMEHEHHUSI.

Jlabopamopnaa paboma — 3alaHus, HaNpaBJICHHbIE Ha MPAKTUYECKOE 3aKpeIlICHHE
TEOPETHUUECKUX 3HAHUM uYepe3 BHIMIOJIHEHHE SKCIEPUMEHTAIbHBIX WIIM MPOCKTHBIX 3ajaHuii. B
xoJle J1abopaTOpHOM paboThl CTYACHTHI MPOBOMAAT aHaIW3, Pa3pabOTKy WM TECTUPOBAHUE
IIPOrPaMMHOT0 K0J1a, U3YUYEHHOI'0 B paMKax Kypca.

[lepen BeInonHEHHEM J1a0OpAaTOPHOU PabOTHl HEOOXOAMMO BHUMATEIILHO 03HAKOMUTHCS C
TEOPETUUYECKUM MAaTE€pUajIoM U METOAMYECKMMHU YKa3aHUSAMH. PeKoMeHIyeTcsi U3y4uTh
UCIOJIb3YEMble HHCTPYMEHTBI M TEXHOJIOTUH JIJIsl YBEPEHHOTO UX MPUMEHEHHS Ha mpakTuke. [Ipu
BO3HHKHOBEHHUH BOIIPOCOB CJIEAYET 00paIiaThes K MperogaBaTesto Il MOIyYeHUs pa3bsCHEHUH.

Homawnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMalUTHUMU 33JaHUSIMU Ba)XKHO BHUMATEJIBHO O3HAKOMUTBHCA C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenayercss pa3douBaTh 3aJaHus Ha STarbl, 4YTOObI
n30exaTh MEeperpy3kd W JIydille YCBOUTH Marepuai. VMcmonab30BaTh pa3iiMyHble UCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJi 0oJee rTyOOKOro MOHUMAaHUS TEMBI.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBJE€HHAs Ha YINIYOJEHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILITUHBI (MOTYIS).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiaMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, M3YUEHHUE JOMOIHUTEIBHBIX TEM, BHIMOJIHEHHE YUeOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUILIMHE (MOAYJII0)

Kpurepun nosyvyeHusi ypoBHA M OLeHUBAHUSA c(POPMUPOBAHHOCTH KOMIIETEHUMI 10
AUCHHILIMHE (MOAYJ/II0) KAJITOPUTMBI M CTPYKTYPbI JaHHbIX. YacTh 1»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
9K3ameHa, IpU 3TOM IPOBOJUTCA OLIEHKA KOMIIETEHIIMH, C(POPMUPOBAHHBIX MO JUCLUIUIMHE.

JIns OoueHMBaHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIONIB3YETCS JlecATUOAIIbHAS IlIKajla OLIEHWBAHHUSA, KOTOpash COOTHOCUTCS C TpaJWLIMOHHOU
NATHOAIIIBHOM IIKAIOH CcielyIoluM 00pa3oM, eciI HHOE He yKa3aHo B cuiiadyce JUCHUIUINHBL

JecaTubannbuas IlaTudanabuas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OlleHKAa OLlEHKA AUCUHMIJIMHE (MOIYJIIO)
10 OTinyHO CTyZIeHT NOJHOCTBIO BIAJEET 3HAHMAMU, HU3JIOKEHHBIMH B
OTIHYHO paboueil nmporpamme, U rIyOOKO OcMbIciseT qucuuiuiuay. OH

8 OTIMYHO CaMOCTOSITEJIbHO U JIOTUYECKU I10CJICI0BATENbHO OTBEYAET Ha
BCE BONPOCHI, aKLEHTHPYS BHUMaHHWE Ha Haubojiee BaKHOM.
YMeeT aHanM3UpOBaTh, CpPAaBHWUBATh, KIACCHU(HUINPOBATS,
0000maTh,  KOHKPETHU3UPOBAaTH M CHCTEMAaTHU3MPOBATH
W3YYEHHBIH MaTepHual, BBIICHAS KIIOYEBBIE MOMEHTHI U
yCTaHaBJIMBas IIPUYNHHO-CJICACTBCHHBIC CBA3H. YeTko
(opMynupyeT OTBETHI, YBEPEHHO UHTEPIIPETUPYET PE3YIbTaThI

AHAJIN30B U IPYTrux HCCHGJIOBaHI/Iﬁ, a TaKKe peuiacT CJIOKHBIC

3aga4u. CTy,I[eHT XOpoHIo 3HAKOM C MCTOAaMH UCCIICAOBAaHUA,
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JlecaTnoanabHas
OIleHKA

IIaTnéananLuasn

OIICHKAa

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
AUCUHUIJINHE (MOIYJIIO)

H€O6XO):[I/IMI>IMI/I JJIs HpaKTI/I‘IeCKOI‘/'I ACATCIIBHOCTHU, U YMECT
CBA3BIBATH TCOPCTUUYCCKUE ACIICKTBI AHUCIUIITIMHBI (MOI[yJ'IS[) C
MPAKTHUYCCKHUMU 3ala4aMU.

Xoporo

Xoporo

Crynent oOnajgaeT 3HAHUSAMH IpPEIMETa IMOYTH B TOJHOM
o0beMe pabodeil mporpaMMbl B CaMOCTOSITEIIBHO, JIOTHYECKH
MOCJIEeIOBATENIFHO U BCECTOPOHHE OTBEYACT HA BCE BOMPOCHI,
aKUEHTUPYs BHUMaHKE Ha HanOoJee 3HaYUMbIX MOMeHTaxX. OH
yMeeT aHallM3UpoBaTh, CPAaBHUBATH,
0000maTh,  KOHKPETH3UPOBATh |
W3yUYCHHBIH MaTepHai, BBIIENss €ro KIYeBbIe aCHEKThl U

KJIaCCH()HITUPOBATH,
CUCTEMAaTU3HUPOBATh

yCTaHABJIMBAs IPUYUHHO-CIICICTBEHHbIE CBsI3H. DopMyaHpyeT
CBOM OTBETHI, YBEPEHHO HWHTEPNPETUPYET PE3yIbTATHI
AHAJIM30B W JAPYTHX UCCICIOBAHUH, a TAKIKE PEIIACT CIOKHBIC
cutyanuonusie 3a1a4i. CTyIeHT XOPOIIO 3HAKOM C METOJaMU
HEOOXOAUMBIMU

HCCIICOBAHU, TUTS

ACATCIIBHOCTU, U YMECT CBA3BIBATb TCOPETUYCCKUE ACIICKTBI

MPaKTUYECKOU

nmpeamMeTa C MPaKTHICCKUMU 3ala4aMu.

5 'Y IOBJIETBOPHUTEIBEHO

4 'Y TOBIIETBOPUTENHHO

CryneHt oOnamaeT 0a30BBIMH 3HAHUAMHU [0 JIMCLUIUIMHE
(MOJYIT0), HO MCIIBITBIBACT TPYIHOCTH TPH CAMOCTOSITEIBHBIX
OTBETaX W HCIIOJB3YeT HETOYHBIC (OpMyIupoBkH. B Xxoze
OTBETOB OH JIONMYCKACT OMIMOKH, KACAIOIIUECS CYTH BOIPOCOB.
CryzeHT criocoOeH permaTh TOJIbKO caMble TPOCThIE 3a1a4d U
BJajeeT HaboOpoM  METOJOB

JIMIIb MHUHUMAaJIbHBIM

HCCIICIOBAHMA.

He cnan

He cnaun

He cnan

CryneHT He OBNaIeN 00sM3aTeIbHBIM MUHUMYMOM 3HaHUH 110
MpEeAMETY U HE MOXKET OTBETUTh Ha BOIPOCHI, JAXKE €CIIH
MperoaBaTenh  3a/aeT

JOITIOJTHUTECIIbHBIC HaBOAAIIHNC

BOIIPOCHI.

JucuunimHa (MOAyNb) «AJTOPUTMBI U CTPYKTYphI JaHHBIX. YacTh 1» olieHnBaercs

CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoaunuyectBo Onucanune

Jomamnwve 3aganns | 15% 12 Habop 3ama4 o remam Heenu

JlaboparopHas 10% 2 [IpakTrueckas paboTa 1o TeMaM JUCIUILTHHBI (MOJTYIIS)

pabota

Kontponbhas pabora | 30% 3 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
pELIUTh 3a OTPAaHHYCHHOE BPEeMs

Komnnmoxsuym 15% 1 Y CTHBIE OTBETHI HAa BOIIPOCHI, CIIMCOK KOTOPBIX U3BECTEH
CTYJICHTY 3apaHee

OKx3aMeH 30% 1 ITuceMeHHast WM ycTHast paboTa HaJl 3aJaHUEM,

HaINpaBJIEHHBIM Ha MTPOBEPKY MOTYYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIHUILTHHE (MOYITIO)

@®opmyJia pacyéra MTOroOBOil OLEHKH MO AUCHMILINHE (MOAYJIK) «AJIrOPUTMBI H
CTPYKTYpPHI AaHHbIX. YacTh 1»: «0,15 x cpennee 3a momamraue 3amanus + 0,1 X cpemHee 3a
nabopatopHble paboTel +0,2 X cpenHee 3a KOHTpoibHbIE paboTel + 0,15 x xomnokBuym + 0,3 x

OK3aMCH».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHBIe BONPOCHI K KOJIOKBUYMY
Knaccupukanus CTpyKTYp AaHHBIX
1. CTpyKTYpHI JaHHBIX - OTIPECIICHUE U KIIACCU(DUKAIIHS.
2. JluHeiiHble CTPYKTYPbI JaHHBIX - ONIMCAHUE U IPUMEPBHI.
3. HeauHeliHbIe CTPYKTYPbI JAHHBIX - ONIMCAHUE U TIPUMEPBHI.
4. CraTuyecKue H JUHAMUYECKHE CTPYKTYPHbI JaHHBIX - PA3JINYUS U IPUMEPHI.
5. AocrpaxkTHble TunbI JaHHBIX (AT/I) - onpeneneHue U npuMepsl.
6. KoMmekcHble CTPYKTYPbI JAHHBIX - OTIPEICNICHUE U IPUMEPHI.
Crexku
7. CrTrek - onpejicyieHre U OCHOBHBIE oreparuu (push, pop).
8. IlpumeHeHHe CcTEKa - IPUMEPHI UCTIOIB30BaHUS (0OpaTHAs MOJIBCKas 3aMUCh, OTMEHA
JIEHCTBHI ).
9. Auroputm NpoBepKH COATAHCHPOBAHHOCTH CKOOOK - OTIFICAHUE U peaTi3aIusl.
10. Peanimzanms cTeka ¢ IOMOIIbI0 MACCUBA - ONTUCAHKE U aHAJIN3.
11. Peanmn3anus cTeka ¢ IOMOUIBIO CBSI3HOTO CIIMCKA - OMKMCAHUE U aHAJIU3.
Ouepenn
12. Ouepens - onpezeneHue U OCHOBHBIE orepanun (enqueue, dequeue).
13. KoaibueBasi ouepennb - ONpeeieHUe U peatn3amusl.
14. IlpuopureTHasi ouepeab - ONPEACIICHUE U IPUMEHEHNE.
15. Ouepenasp ¢ AByMsI KOHIAMH (IeKa) - ONIpeIeTICHUE U OTIepalliu.
MHo:xecTBa M CJIOBapu
16. MHO0:KeCTBO - OIIpE/ICIICHHE U OCHOBHBIC orepaiuu (00beAMHEHUE, TIEpeceUeHune).
17. CnaoBapsb (accouMaTHBHBIH MAaCCUB) - ONIPEICIICHUE U IPUMEHEHHE.
18. Xem-rabdaumna - onpeaeneHue, GyHKIUN XSITUPOBAHUS U KOJUTH3UH.
19. AAropuTM MOMCKA B MHOKECTBE - PA3JIMYHBIC TOAXO/BI H UX CIIOKHOCTD.
20. luHaMu4YecKUe MHOKeCTBA - pean3anus 1 IpuMeHEeHHe.
OnHocBsA3HBbIE JIMHEHHbIE CTUCKH
21. OxHOCBA3HBIH CNUCOK - ONPEEICHNE U OCHOBHBIE onepaiuu (100aBieHue, yaaacHue).
22. PeBepcupoBaHue OTHOCBSI3HOTO CIIMCKA - AJITTOPUTM U CIIO)KHOCTD.
23. Ilonck 3j1eMeHTa B OJJHOCBSA3HOM CIIMCKE - AITOPUTM H CIIOKHOCTb.
24. Cimsinve IBYX OTCOPTHPOBAHHBIX CHUCKOB - AJITOPUTM H PealTU3aIIHSL.
25. Yaanenue 1y0JJMKATOB U3 OJTHOCBSI3HOTO CIMCKA - AJITOPUTM U peanu3aliusl.
Hukanyeckue ciucKu
26. IlukIMYecKUii 0JHOCBA3HBIH CIMCOK - ONPEICTICHUE U OTIEePaIlHH.
27. Tlouck 3j1IeMeHTa B MUKJIUYECKOM CITHCKE - AJITOPUTM U CIIOKHOCTD.
28. CiinsinMe NUKJIHMYECKUX CIIUCKOB - AITOPUTM H pealn3alius.
JIByCBSI3HbIEC JIMHEHHbIE CTUCKHU
29. /IByCBSI3HBIii CIIMCOK - OTIPE/ICIICHNE U OCHOBHBIE OTIEpAIlHH.
30. IIpenmyiecTBa U HEAOCTATKH JBYCBSI3HOTO CIIMCKA MO CPABHEHHUIO C
OJTHOCBSI3HBIM - aHAJIN3.
31. PeBepcupoBaHme IBYCBSA3HOTO CIUCKA - AITOPUTM H CIIOXKHOCTb.
32. YnajieHue 3JieMeHTa U3 IBYCBSI3HOT0 CIIHCKA - AJITOPUTM U pean3aliusl.
O01mme Tembl
33. CpaBHeHHe CTPYKTYP JaHHBIX - KOT/Ia UCIIOJIb30BaTh KAXKAYIO U3 HUX.
34. CnoxxHoCTh Oonepanuii - BpeMeHHAs U TIPOCTPAHCTBEHHAS CIIOKHOCTb JIJIS Pa3TUIHBIX
CTPYKTYP.
35. Peasiu3anusi CTPYKTYPBI JAHHBIX B PA3JIMYHBIX I3bIKAX MPOTPAMMHUPOBAHHUSA -
MPUMEPBI.
36. IlpuMeHeHHE CTPYKTYP AAHHBIX B AJITOPUTMAX - IPUMEPHI UCIIOJIE30BaAHU.
37. Anroputmbl Ha rpadax - CBS3b C TUHEHHBIMU CIIUCKAMHU.
38. CTpyKTYpbI JaHHBIX JUISA peaju3alu ovepeeil M CTEKOB - Pa3IMIHbIC TOIXO0/IbI.
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39. JlunaMmuyeckoe BbljeJIeHHEe MaMsITH - paboTa C yKa3aTeIsIMHu.
40. O630p nonyJasAPHBIX OUOIMOTEK 1JIs1 pa0OTHI €O CTPYKTYPAMU JAHHBIX - IPUMEPHI U
IPUMEHEHHUE.

IIpumepHbIe 3a1aHUA 1JI KOHTPOJIBHBIX padoT
KonTpoabHas padora Nel

3aganue 1. Onpenenute, uto Takoe anroput™. IlpuBenure npumepsl pa3IUuyYHBIX TUIIOB
QITOPUTMOB U UX IPUMEHEHHUS B PEATbHOM KU3HHU.

3aganue 2. Onummre OCHOBHBIE CITIOCOOBI M3MEPEHHS BPEMEHH BBITIOTHEHUS aITOPUTMOB.
CpaBHMTE UX M O0OBSACHHUTE, B KAKUX CIIydasiX Kax/bli U3 METOA0B HauboJjee yMECTeH.

3aganue 3. OObBsICHUTE, YTO TAKOE ACUMNTOTHYECKas HoTauusA. llpuBeaure mpumepsl
ucnonb3oBanus Hotarui O(n), O(n) u Q(n) U 0OBSICHUTE, YTO OHU O3HAYAIOT.

3aganue 4. [IpumenuTe MacTep-TeopeMy J1J1s aHAIM3a BPEMEHHOM CII0KHOCTH CJIE1YIOLIETO
pekyppentHoro cootHomeHus: T(n) = 2T(n/2) + n. YkaxuTe, Kakoi ciydail MacTep-TEOPEMBI BbI
UCTIOJIB30BAIH U TIPUBEINUTE MOAPOOHOE pEIICHHE.

3apanme S. Pemure crepyromiee peKyppeHTHOE COOTHOIIEHHE C IOMOLIbI0 METo/a
noactanoBku: T(n) = T(n - 1) + n. Haligute acumnrotuxy T(n).

3aganme 6. Hanumumre anroputM [uis JUMHEMHOrO IIOMCKA 3JIEMEHTa B MacCUBe U
MPOAHATIM3UPYNUTE €ro BPEMEHHYIO CIIOKHOCTh. OOBSCHUTE, KaK BbI IIPUIILIH K 3TOMY PE3yIIbTaTy.

3aganme 7. OnuiuTe aIrOpUTM, KOTOPBII HAXOUT CYMMY BCEX 3JIEMEHTOB B O/IHOCBSI3HOM
cnrcke. KakoBa BpeMeHHas CII0)KHOCTB 3TOTO alropuTma’?

3ananme 8. [IpuBeaure npuMep peKyppeHTHOIO COOTHOILEHHS, KOTOPOE MOYKHO PELIUTh C
MIOMOIIIBI0 MacTep-TeopeMsbl. [Ipoananu3upyiite ero BpeMEHHYIO CII0KHOCTD U O0BSCHUTE, KAaKOU
cilyuyail TeopeMbl ObUT UCIIOJIb30BaH.

3aganue 9. OObsicHUTE, KAaK MOXKHO HCIIOJIb30BATh JIMHEHHBIE aJTOPUTMBI I PELICHUS
3aJjaud O HAaXOXJEHUM MaKCHMAaJbHOTO M MMHUMAJIBHOTO 3JEMEHTOB B MaccuBe. Hamummmre
QITOPUTM U MPOAHATUZUPYHTE €ro CIO0KHOCTb.

3ananme 10. IIpuBenute npumep 3agayu, KOTOpas MOXKET ObITh PELIEHAa C MOMOILBIO
PEeKypCUM, W HANULIUTE COOTBETCTBYIOIIMN pPEKYpPCUBHBIM anroputMm. [Ipoanammsupyiite
BPEMEHHYIO CII0)KHOCTb BaIlIErO PELICHHUS.

KonrtpoabHnas padora Ne2

3aganme 1. Onummre anroput™M EBKinaa Ainsd HaxoXJIeHMs HauOOJbIIEro oOIIero
nenurens (HOM) neyx uucen. [IpuBenute npumep paboThl alropuT™Ma Ha KOHKPETHBIX YHciax.

3ananme 2. Peamusyiite anroput™m Pemiera Oparocdena s Hax0XKIEHUS BCEX MPOCTHIX
ymcen 10 N. O0bsicHUTE, Kak pabOTaeT 3TOT AJITOPUTM, U IPUBEAUTE IIPUMED €0 UCII0Ib30BaAHUS.

3ananme 3. O0bscHUTE, 4TO Takoe (pakropuzanus uucen. Hamummure anroputm Ui
HAXOX/IEHUS MPOCThIX MHOXKUTEJIEH 3aJJaHHOTO0 YHUCJIa U IPOAHAIU3UPYUTE €ro BPEMEHHYIO
CJIOXKHOCTb.

3ananue 4. PeanusyiiTe peKypCHUBHBI aNrOpuTM [JIi  OWHApHOTO TIOMCKA B
OTCOPTUPOBAaHHOM MaccuBe. IIpuBenure npumep mMaccuBa M 3J€MEHTA AJIS NOMCKA, a TaKkKe
00BsICHUTE, KaK pabOTaeT Balll aJrOPUTM.

3apanme S. Hanmummure anropuT™ s LEIOYMCICHHOTO OMHAPHOIO MOWCKA MO OTBETY.
[IpuBenute mpumep 3aaayu, IJl€ 3TOT METOA MOXET ObITh NPUMEHEH, M OOBSCHUTE IIaru
IrOpUTMA.

3aganue 6. IlpuBeautre npumepsl 0a30BBIX COPTUPOBOK (ITy3BIPHKOBAs, BCTABKaMH,
BBIOOPOM) M TMPOAHATM3UPYHTE MX BPEMEHHYIO CIIO)KHOCTh B JIyYIlIEM, CpPeIHEM U XY/IIeM
cilydasix.

3aganue 7. Onummre aaropuTM COPTUPOBKM ciausiHueM. Peanusyiite ero u
MIPOAHAIU3UPYITE BPEMEHHYIO U TPOCTPAHCTBEHHYIO CIIOKHOCTD.
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3ananue 8. Peanusyiite anroputm ObICTpOH COPTHPOBKU. OOBSICHUTE, KaK BbIOMpaeTCs
OTIOPHBIN AJIEMEHT M KaK 3TO BIHSIET HA d3PPEKTUBHOCTH aJTOPUTMA.

3aganue 9. O0bsAcHUTE METOJ ABYX yKa3aTelel U MPUBEIUTE MPUMEDP €0 UCIIOIb30BAHMUS
JUISL peILIeHUs 3a1a4H, HallpUMeED, IS HAXO0XKICHUS IIaphbl YUCEIl B MACCHBE, CyMMa KOTOPBIX PaBHA
3aJJaHHOMY 3HAYECHHUIO.

3aganue 10. OnummTe anropuT™ "CKONIB3SIIEe OKHO" U IPUBEIUTE IPUMEp 3a7auH, TIe OH
MOKET OBbITh NPUMEHEH, HAmpHUMep, Ul HaXOXKICHHS MaKCHUMAalbHOM CyMMBI MOJMacchBa
(buKCUpOBaHHON [UIMHBL. Peanu3yiiTe anropuTM U MpoaHaTU3UPYHTE €Tro CI0KHOCTD.

IIpumepHbIe JoMALIHUE 3a]aHUS

Jlomamnee 3aganue 1.

1. Onpegenure, 4TO TaKOE AITOPUTM, M IPUBEIUTE TPH MIPUMEPA PA3TUIHBIX aJITOPUTMOB
W3 TTIOBCEIHEBHOM KHU3HU.

2. HazoBute 1 00BSACHUTE TPH OCHOBHBIX CBOMCTBA aJITOPUTMOB.

3. CpaBHUTE AETEPMUHHPOBAHHBIC W HEICTEPMHUHHPOBAHHBIC AITOPUTMBL. [lpuBemute
MIPUMEPBI KaKI0T0 TUIIA.

4. Onumwure, Kak MOKHO U3MEPUTH BPEMS BBIMOJHEHUs airopuTMa. Kakue HHCTPYMEHTHI
MOTYT OBITh UCIIOJIB30BAHBI JIJIsl 3TOM 1eIu?

5. OOBsICHUTE, YTO TAKOE BPEMEHHAsI CJI0’KHOCTh AJITOPUTMA U KaK OHA MOYKET MOBJIUSITH Ha
BBIOOp aIrOpUTMa JIJIsl PEIICHUS 3aa4H.

JlomamHee 3agaHue 2.

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

2. OOBsicHHUTE, KaK MHTEPIPEeTUpOoBaTh HOTamuoo "O Oonbmioro" Ha MpUMepe alropuTMa
COpPTUPOBKH.

3. Uto Takoe MacTep-TeopeMa U B KaKuX CiIydasix oHa ucrnoib3yercs? [Ipusenute mpumep.

4. Pemmre cienyiomiee pekyppentHoe cootHomenue: T(n)=2T(n/2)+nT(n)=2T(n/2)+n.
Hcnonp3yiiTe MacTep-TeopeMy Uil HaX0KACHUS BPEMEHHON CII0KHOCTH.

5. [IpuBeauTte nmpumMep peKypCHUBHOTO AITOPUTMA U OOBSCHUTE €r0 BPEMEHHYIO CII0)KHOCTb.

Jomaminee 3axanue 3.

1. OnummMre anropuT™M COPTHPOBKH ciusHUEeM. KakoBa ero BpeMeHHas CIOXHOCTh B
Jy4IlIeM U XyALIEeM ciiydae?

2. OObsicuuTe nUpUHIMN paboThl ObICTpOM copTUpoBkH. Kak oOHa omin4aercs oOT
COPTUPOBKH CIUSHUEM?

3. Kak pabGortaer GuHapHbIi MOUCK? B Kakux yciaoBUsAX OH MpUMEHsETCs?

4. Peanu3zyiiTe anropuTM OWHAPHOTO MOWCKA HA S3BIKE MPOTPAMMHUPOBAHHS IO BalleMy
BBIOOPY U MMPOTECTUPYNUTE €ro Ha pa3IMYHBIX BXOJHBIX JAHHBIX.

5. O0bsicHUTE, KaK OCYILECTBIISETCS LEI0OYMCIEHHBIM U BEIIeCTBEHHbI OMHAPHBINA MOUCK
no oteety. [IpuBeanuTte npumepsl.

IIpuMepHbIe 3agaHus 115 J1a00PATOPHBIX padoT

JlabopaTopHasi paboTa o TeMe <AJIrOpUTMbI MOMCKA»

1. PeanusyiiTe GyHKIUIO HEIOYUCIECHHOTO OMHAPHOTO TMOUCKA, KOTOpask HaXOAUT MEPBOe
BXOXACHUEC 3aJTaHHOT'O 3HAYCHHUA B OTCOPTUPOBAHHOM MACCHBE. Hamumwure TECTBhI, BKIIFOYAIOIIINEC
CIIy4au OTCYTCTBUSI DJIEMEHTA, TOBTOPSIOIINXCS 3HAUCHUN U KPAMHUX TTO3UIIUHA.

2. Hammmmre mporpaMmy, KOTOpasi HAXOIUT MUHUMAIIbHOE 3HAYE€HHUE X, TPH KOTOPOM X +
2x + 1 > target, ucronb3ys OMHAPHBIN MOKCK MO O0TBETY. [IpoTecTupyiite 1 pa3HbIX 3HAUCHUI
target.

3. Peanu3yiite BeliecTBeHHBIN OMHAPHBIN MMOUCK IS HAXOXKIESHUS KOpHS ypaBHeHHs f(X) =
x* — 3x + 1 Ha oTpe3ke [—2, 0] ¢ TouHoCTBIO 1e—7. BriBeauTe pe3ynabrar.
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4. Pemmute 3amauy: onmpeneiauTh MUHUMAJIbHBIA paguyc NEHCTBHUS BBILIEK CBSI3U, YTOOBI
IIOKPBITh BCE I0OMa Ha NpsAMOM. J[aHBI KOOPAMHATHI IOMOB M KOJIMYECTBO BhILIEK. Mcnonbs3yiiTe
OuHapHBIH ouckK 1o oteery. [IpoaHnanu3upynTe CI0KHOCTb.

5. Hanummre kpatkuii oTu€T (1-2 cTp.), TA€ CpaBHHUTE PYUHYIO peaH3aIii0 OMHAPHOTO
MOMCKA W KCIOJb30BaHUE BCTPOEHHBIX (hyHKIMH (Hampumep, bisect B Python, lower bound B
C++). llpuBeaute npumepsl 3a7a4, I€ 3TO BaXHO.

JlabopaTopHasi paboTa o Teme: «AJITOPUTMBI COPTHPOBKHU»

1. Peanusyiite copTHpoBKYy chusiHueM (merge sort). Jlo6aBpTe CUETYMK CpaBHEHHUHU.
[TponemoHcTpupyiiTe paboTy Ha IpuUMepax.

2. Peanu3yiiTe nupamMuanbHy0 copTHpoBKYy (heapsort) ¢ TOCTpoeHHEM MaKC-Ky4H.
CpaBHUTE BpeMs BBIIIOJIHEHUS ¢ merge sort ¥ quick sort Ha pa3HbIX TUIIAX MACCUBOB (CIy4YalHBbIMH,
OTCOPTHUPOBAHHBIN, OOPATHBIN).

3. Hanummre nporpammy, KOTopas HaxoquT k-il o BelnU4YMHE 37€MEHT ¢ IOMOIIBI0 MUH-
Kyuu. CpaBHUTE MO CIOKHOCTH C ITOJHON COPTUPOBKOM.

4. Peanu3yiiTe CTpYKTypy Ul IIOMCKA MEJUAHbI B IOTOKE YHMCEN C JIByMs KydaMHu: Makc-
Kyda Ui JICBOW TIOJIOBMHBI, MHH-Kyda Juia mpaBoid. Peammsyiite meronsr add(num) u
get_median(). [Ipotectupyiire.

5. PemuTe 3amady: HallTH MakCUMalbHYIO CyMMY IOJMaccuBa JIUHBI Kk (CKomb3simee
OKHO). 3aTeM peluTe 3a7ady IOoMCKa BCeX M0IMAaCCUBOB C 3aJJaHHOI cymMMoil. [Ipoananuzupyiite
CJI0KHOCTh 000MX pELIEeHUH.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO AMCUMILINHE (MOLYJIIO0)

Ne n/mn 3ananue OTtBeT Komnerennus
1 Kaxkas acumirornyeckass Hotauus 0003HayaeT O/ 0O- VK-1
BEPXHIOIO OIICHKY pOcTa (YHKIUU TPYAOEMKOCTH OouIbLIOE
ajgropurma?
2 Yemy paBHA BpeMEHHAs! CJIOKHOCTb allTOPUTMA O(n log n) YK-1

COPTHUPOBKH CIIMSHUEM B Xy/IIeM cirydae? YKaxure
TOJIBKO ACUMITOTHUKY.

3 CKOJIBKO IIAroB B XYJIIIEM ClIydae moTpedyeTcs 10 YK-1
anropuTMy OMHapHOTO ToMcKa B Maccuse u3 1024
3JIeMEHTOB? YKaXXUTE TOIBKO YUCIIO.

4 Uemy paBHO KOJIMYECTBO CPABHEHUH B aJITOPUTME 45 OIlIK-2
My3BIPHKOBON COPTHPOBKH /1711 MaccuBa u3 10
3JIEMEHTOB B XyJLIEM city4yae?

5 Kak Ha3bIBaeTCs CTpYKTypa JaHHBIX, B KOTOPOI ouepeapb OIlIK-2
AJIEMEHTHI JOOABISIOTCS U YAAISIOTCS 110 IPHHIUITY
"MepBbIM OPULIEN — MEPBbIM yen"?

6 Kakoli MeToz ucnosnbe3yeTcs Ui OLEHKH CI0AKHOCTH Macrep- OIIK-2
peKyppeHTHBIX anroputMoB Buaa T(n) = aT(n/b) + f(n)? TeopeMa
7 CKOJIbKO onepaliiii moTpedyeTcst IJIsl BCTABKH 3JIEMEHTa 0o(1) IK-2

B KOHEI[ JIMHAMUYECKOTO MaCcCHBa, €CIIH aMSATh YKe
BblJIesIeHa? YKaKUTE aCUMITOTHYECKYIO CIIOKHOCTb.
8 Kak Ha3pIBaeTCs CTPYKTypa JaHHBIX, Peau3yIOmias CTEK [1K-2
MPUHLMT "MTOCIEAHUM TPUIIENT — MEePBhIM ymén"?
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9 Kakoe MakcuManbHOE KOJMYECTBO JTUCTHEB MOXKET OBITh 16 [K-2
B OMHAPHOM JIEPEBE BBICOTHI 47

10 | Yemy paBuo HOJI(48, 18), HalileHHBIIi C TTOMOIILIO 6 [K-2
anroputMma EBkimma? YkakuTe TOJBKO YHCITO.

11 | CKOJBKO MPOCTHIX YHUCEN MOYIUTCS IPU TPUMEHECHIUH 10 IK-3
pemera JpatoceHa s nuamnazoHa ot 2 g0 307

12 | Kak Ha3bIBaeTCs MOAXO/ K PELICHHUIO 3a/1a4, IIPH JIMHAMUYECKOE IK-3
KOTOPOM PEIICHHE CTPOUTCSI HA OCHOBE ONTUMAIIbHBIX MPOTPaMMHUPO
peleHni moazagay? BaHUE

13 | KakoBa BpeMeHHasl CII0OKHOCTH OBICTPOW COPTUPOBKH B O(n log n) [1K-8
cpeaneM cinydae? YKaXHUTE TOJIbKO aCUMIITOTHKY.

14 | CxombKO CpaBHEHHI B XY/IIIEM CIIydae TpeOyeTcs Ist O(n log k) I1K-8
norcka k-ro mo BelIM4MHE 3IeMEHTa C TOMOIIBI0 MHUH-
Kyuu? YKaXuTe aCHMITOTHKY.

15 | Kak Ha3wIBaeTcsi METO ONTUMHU3AIINH, IPH KOTOPOM COpPTHUPOBKA I1K-8
3a/1aua pa30MBaeTCs Ha HE3aBHCHMBIC COOBITHS U COOBITHI
00pabaTtbIBaeTCsl B MOPSIIKE MX HACTYIUICHUsI?
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