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1 Henau, 32724 U IVIAHUPYEMbIe Pe3yJbTAThl 00y4eHUs 10 TUCIHUIIMHE

Heab dbopMupoBanue 3HaHUM U yMEHUH B 00JacCTH METONOB IMPEACTABICHHS ITaHHBIX B
NaMsTH KOMIIbIOTEpA, OCHOBHBIX aJITOPUTMOB, ONEPUPYIOUIMX C HHUMH, B TOM YHCIE C
UCIIOJIb30BaHMEM COBPEMEHHBIX HHTEJUICKTyaJbHBIX TEXHOJOTHI, a TaK)KE OCBOEHUE METOIIOB
pelleHus 3aa4d ¥ co3JaHie TEeOPETUYECKON OCHOBBI JIJISl U3yYEHUS PsAJla CIeIMATBHBIX AUCHUTLINH.

3amaun AUCHUIUIMHBL O3HAKOMJIEHHME C TEOpUeH O CTpPyKTypax [JaHHBIX M 0a30BBIX
aIropuTMax; OINPEACICHUE IOHATUS BPEMEHHON CIIOKHOCTM M CIOKHOCTM IO HaMATH s
aJITOPUTMOB; orpezeneHne TpedoBaHuil K 3((HEKTUBHOMY MPUMEHEHUIO CTPYKTYpP U aJIFOPUTMOB;
orpezieNieHue OCHOBHBIX (PYyHIAMEHTAJIbHBIX U a0CTPaKTHBIX CTPYKTYP

OOydeHrne 1O AUCHMIUIUHE «AJTOPUTMBI W CTPYKTYPbl JAaHHBIX» HAlpaBiIeHO Ha
dbopmupoBanue y 00y4aronuxcs CleAyoIuX KOMIIETeHIIN:

Koa n HamMeHOBaHMe KOMIIETEHIIUI Nuaukaropbl 10CTHAKEHUS KOMIIETEHINH
OIIK-7. CnocobeH pa3pabarbiBaTh HNOIIK-7.1. 3HaeT  OCHOBHBIE  SI3BIKU
aJITOPUTMbI U TPOTPAMMBI, IPUTOAHBIE IS IpOrpaMMHUpPOBaHUS, OTepallMOHHBIE
IIPAKTHYCCKOrO0 NPUMCHCHHUS CHCTEMBI M OO0OJOYKH, COBPCMCHHBIC CPCAbI

pa3paboTKH MPOrpaMMHOTO 00eCTIeUeHUsI.
NOIIK-7.2. YMmeet cocTaBiATh aJrOpUTMBL,
MUCaTh U OTIIAKUBATH KOJBI HA SI3BIKE
IPOTPaMMHUPOBAHUSI, TECTUPOBATH
paboTOCIIOCOOHOCTh MPOTPAMMBI,
WHTETPUPOBATH MPOTPAMMHBIE MOTYIIH.
HOIIK-7.3. Bnageet si3bIkoM
IPOrpaMMHUPOBAHUS, METOIaMHU OTIAJIKU U
TECTUPOBaHUS pabOTOCIOCOOHOCTH
POrPaMMBI




[TIK-4. Cioco6eH npoBoaUTh pabOTHI IO
WHTETPALlUH MPOTPaMMHBIX MOJYIIECH U
KOMIIOHEHT U IPOBEPKY paboTocrnocoOHOCTH
BBIITYCKOB IMPOTPAMMHBIX IPOTYKTOB

HNIIK-4.1. 3HaeT: MeTOABI OITMCAHUA
aJITOPUTMOB, OCHOBHBIE a0CTPAKTHBIE THITBI
JAHHBIX U UX pean3alii; OCHOBHBIC
crocoObI BEPCTKU Web-CTpaHHIl,
COBPEMEHHBIE SI3bIKH PA3METKU; COBPEMEHHBIE
CUCTEMBI yIIpaBJICHHs KOHTEHTOM caifTa
(CMS); 0CHOBBI CO3/TaHHSI HHTEPHET-
npuioxxennit Ha ocHoBe ASP.NET ¢
UCIIOJIb30BaHME SI3bIKa IPOTrPAMMUPOBAHUS
C# (B cpene Visual Studio); ocHoBHBIE
koMaH bl 11 1iargopmel 1C. [Ipuembr
nporpammupoBanus B 1C; criocoOsr
WHTErPALMH PA3IMYHBIX MOJYJICH.

NIIK-4.2. Ymeer: pa3zpabaTbiBaTh alTOPUTMbI
JUISL KOHKPETHBIX 3a]1au, YYUTHIBAs PA3INYus B
peacTaBIeHUN HH(POPMAITMOHHBIX 00BEKTOB
COBpEMEHHBIMU Opay3epaMu; IPOBOIUTH
paboThI IO UHTETPAIUH IPOTPAMMHBIX
MOJyJel ¢ UCTIOIh30BAHUEM S3BIKOB
IpPOrpaMMUPOBAHUS; pa3padaThIBaTh
nporpammubie Mmoaynu B 1C nist 3a1aHHON

OpraHu3aIiK, BCTPAauBaTh UX B
CYIIECTBYIOIIYIO CUCTEMY U TIPOBEPSITH
paboToCrocoOHOCTh pa3pabOTaHHBIX MOIYJIE
Y CHCTEMBI B II€JIOM; TECTUPOBATh
HaIHMCaHHYIO TPOTPaMMy Ha HAJIMYHE
OIHMOOK, HHTETPUPOBATH PA3TMYHBIE MOJTYIIH
B OJIHY HH(OPMALIMOHHYIO CUCTEMY.

2 MecTo IMCUMILUIMHBI B CTPYKTYype 00pa3oBaTe/ibHOM IPOrpaMMbl

JucuuniamHa OTHOCHTCS K  YacTH,

dbopMupyeMoli  yJaCTHUKaMH 0Opa30BaTEIIbHBIX

oTHoueHuir O1oka b1.2 u MCKIAUCHUIITIMHAPHO CBA3adaHa C MOAACPKHUBAOIIMUMH JUCHHUIITIMHAMM:

OCHOBBI
MaT€MaTHYCCKHUEC METOIbI aHAJIN3a JaHHBIX.

nporpaMMHUpOBaHud W TMOCICAYHOIIUMH JUCHUIIIIMHAMU:

0o0paboTka H300paxeHui,

3 CrpykTrypa ¥ cofep:KaHHue IUCIHUTNINHBI

OO6mias TpyI0eMKOCTh AUCITUTUTHHBI COCTaBIsET 3 3aueTHhIC eqMHUIIBI (108 qacoB).




3.1 Buabl yueOHoii padoThl U TPYA0EMKOCTH

AJ1s1 O4HO (popMBI 00yUeHH S

Ne KosuvecTBo CemecTpsbl
w/n Buj yueOHoii padoThl 4acoB 5
1 | AyauTopHble 3aHATHS 54 54
B tom uncie:
1.1 | Jlekuun 18 18
1.2 | CemuHapcKue/paKTUYECKUE 3aHATUS 18 18
1.3 | JlabopaTtopHbIe 3aHATHS 18 18
CamocrosiTeibHas padora 54 54
3 | IIpome:kyTOuHas aTTecTalUs
DK3aMeH 9K3aMEH
Hroro: 108 108
JlJ1s 04HO-3204HOM (PopMBI 00yUEeHHS
Ne KounuyecTBo CemecTpbl
W/ Buj yueOHoii padoThl 4acoB 5
1 | AyauTopHbIe 3aHATHS 36 36
B ToMm uucie:
1.1 | JIekuun 8 8
1.2 | CemuHapckue/IpaKTUUECKUE 3aHATUS 18 18
1.3 | JJaBopartopHble 3aHATUS 10 10
CamocrosiTeibHas padora 72 72
IIpomeskyTouHas aTTecTanus
DK3aMeH 9K3aMEH
HUroro: 108 108
3.2 TeMaTnyeCcKUii NJIAH U3yYeHUS TUCIHUIINHBI
AJ1s1 O4HOM (popMBI 00yUeHH S
Tpynoemkocrth, yac
AynurTopHas padora
Ne Cemunap | JTaGop | IIpakt Camoc
n/ Pasgennl/TeMbl JUCHUNIIAHBI cxne/ | atops | muecka TosiTe
I Bcero | Jlex JIbHas
win [ Ce | sawsa | nogror | PO
3aHATHUS s OBKa a




1 AJITOPUTMBI 5 1 1 6
2 CTpyKTypa JaHHBIX 5 1 1 6
3 Buasl anropurmMoB 5 2 2 6
4 MonenupoBaHue 3 2 2 6
S [ I[porpamMmmMupoBaHue CTPYKTYp JaHHBIX 2 2 5
6 MeTtoabl COPTUPOBKHU. METOIbl MOKCKA 2 2 5
7 Pabota co cTpykTypamu 2 2 5
3 HTepaTuBHBIE U PEKYPCUBHbBIC 2 2 5
QITOPUTMBI
9 AJITOPUTMBI IOCTPOEHHUSI OCTOBHOTO 2 2 5
(TTOKPBIBAOIIIETO) JIEPEeBa CETH.
10 |AnropuTMbI HaXOXKJIEHUS KpaTdalimx 2 2 5
nyTeil Ha rpadax
HToro 108 18 18 18 54
JJIs1 04HO-3204HO opMBbI 00yUeHHUHA
TpynoemkocTb, yac
AyautopHas pabora
Camoc
Ne Cemunap | Jlaop | IIpaxT | poare
n/ Pa3znennl/TeMbl JUCIMIIINHEI B — aTopH | Muecka
I cero | Jlek JbHas
quy [FPRKTHYE bIC s paGor
CKHe 3aQHSTH | HOATOT 2
3aHATHS ! OBKa
1 AJITOPUTMBI 11 1 1 1 8
2 CTpyKTypa JaHHBIX 11 1 1 1 8
3 Buael anroputMoB 11 1 2 1 7
4 MonenrpoBaHue 11 1 2 1 7
S [ IporpamMmmMupoBaHue CTPYKTYp JaHHBIX 11 1 2 1 7
6 MeToapl COPTHPOBKH. MeTo/1bl MOHUCKa 11 1 2 1 7
7 Paborta co cTpykTypamu 11 1 2 1 7
3 lTepaTuBHBIE U PEKYPCUBHBIE 11 1 2 1 7
QITOPUTMBI
9 AJITOPUTMBI TOCTPOEHHUSI OCTOBHOTO 10 2 1 7
(TTOKPBIBAIOIIIETO) JIEpEeBa CETH.




10 |AnropUTMBI HaXOXKJIEHUS KpaTdalimx 10 2 1 7
nyTeil Ha rpadax

Hroro 108 8 18 10 72

3.3 Conep:xaHue TUCUMTITHHBI

Anroputmbl PaccMmarpuBaeMbl BOIPOCHL: - AJITOPUTMBL. - VITepaTUBHBIE U PEKYpCUBHBIE
aJNropuT™bl 4

Crpykrypa nanasix PaccmarpuBaembl Bopochl: -CTpyKTypa JaHHbIX - MeTOAbl COPTUPOBKHU.
MeToap! IToucka 5

Buast anropurmoB PaccmarpuBaembl BOIIPOCHL: - AITOPUTMBI IOCTPOEHUSI OCTOBHOTO
(TIOKPBIBAOIIIETO) IEPEBA CETH. - AITOPUTMBI HAXOXKICHUS KpaTdaliux myTei Ha rpadax. -
DBPUCTUYECKUE AITOPUTMBI 6

MonenupoBanue PaccmarpuBaembl Bompochl: - Meron BeTBe M rpaHML. - 3ajada
KOMHBOSDKEpa. - MozenupoBaHie ¢ MCHOJIb30BAHUEM T'€HEPAaTOpPOB ClydailHbIX uMcels. - MamuHa
Trropunra

3.4 TemaTuka 1a00paTOPHBIX 3aHATHIA

ANTropuTMBI

CrpykTypa JaHHBIX

Buaer anroputmoB

MopenupoBanue

[TporpaMMupoBaHue CTPYKTYp JaHHBIX

Mertonbl cOpTUPOBKU. MeToabl oUCKa

Pabora co ctpykrypamu

HreparuBHBIE U PEKYPCUBHBIE AJITOPUTMBI
ANTOpUTMBI TOCTPOEHUS IOKPHIBAIOLIETO JEPEBA CETH.
ANTOpUTMBI HaXOXKJIEHUS KpaTyalliuX MyTel Ha

rpadax
4 Y4yeOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE o0ecrieueHne

4.1 HopmatuBHble 1okyMeHTbI 1 'OCThI

1. ®denepanbHbIi 3aK0H 0T 29 nexadps 2012 roga Ne 273-D3 «O06 o6pazoBanuu B
Poccutickoit ®ene-parumy (C N3BMEHEHUSIMHU U JIOTIOJTHCHHUSIMHU );

2. ®denepalibHbII rocyJapCTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT BHICIIETO
oOpa3oBanus - OakanaBpuar no HampasiaeHuto noarorosku 09.03.03 Ipuxiaanas uHpopMaTuka,
YTBEPKACHHBIN NprKa3oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit denepannu ot
19.09.2017 Ne 922.

3. [Tpuka3 MunucrepcTBa oopazoBanus 1 Hayku PD ot 05 anpenst 2017 . Ne 301 «O6
yrBepxaeHun [lopsika opranuszaniy U OCyIIecTBIEHNs 00pa30BaTeIbHON AESITENLHOCTH 110
00pa3oBareIbHBIM IIPOrpaMMaM BbICIIET0 00pa30BaHus — MporpaMMamM OakaiaBpHara,
IporpaMMam ClelHaaIuTeTa, IporpaMMaM MarucTparypsl;

4. [Topsiok mpoBeaeHHsI TOCYIapCTBEHHON UTOTOBOM aTTecTaliy 1o 00pa3oBaTeIbHBIM
IIporpaMMam BBICILIEr0 00pa30BaHus — IporpaMMaM OakanaBpuara, IporpaMmMamM CHelHaInuTeTa 1
porpaMmmaM MarucTparypbl, YTBEpKACHHBIN nprukazoM Munoopaayku Poccun ot 29 nrons 2015 1.
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Ne 636;

S. [TonoxxeHne 0 MPakTUYECKOW MOArOTOBKE O0YYAIOIIMXCS, YTBEPKACHHOE IPUKA30M
MuHucTepcTBa HAyKH | BhIciiero oopazoBanus Poccuiickoit denepanuu 1 MUHHCTEPCTBA
npocsenieHus: Poccutickoit deneparuu ot 5 aBrycra 2020 r. Ne 885/390.

4.2 OcHoBHas qUTEpaTypa

[TaBnos, JI. A. CTpyKTypbl ¥ anrOpUTMBI 00paObOTKH JaHHBIX : yueOHHK 171 By30B / JI. A. I1aBnos,
H. B. IlepBoBa. — 3-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 256 ¢. — ISBN 978-
58114-7259-8. — Texkcr : anekTpoHHbIH // JIaHb : aneKkTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/156929 (mara obpamenus: 24.09.2023). — Pexum noctyna: ais
aBTOPHU3. I10JIb30BATEIICH.

4.3 JlonotHUTEIbHASI JIUTEpPaTypa

AnroputMuYecKue s3bIKU U nnporpammupoBanue. B 2 tomax. T.2. AIropuTMmsel U CTPYKTYpbl
naHHbIX : yueOHuk / O.B. Antunos [u np.].. — Mocksa : KYPC, 2024. — 216 c. — ISBN 978-5-
907535-08-4, 978-5-907535-02-2 (1.2). — Texkct : anekTpoHHbIi // [{TudpoBoii 00pa3oBaTenbHbIM
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/144768.html

MemxenoBud, [[)k. AITOPUTMBI U CTPYKTYPBI JJIT MACCUBHBIX HAOOPOB MaHHBIX / JIK.
Menmxenosuy, O. Taxuposuu ; nepeBon A. B. JlorynoB. — Mocksa : JIMK Ilpecc, 2024. — 340 c.
— ISBN 978-5-93700-250-1. — Teker : anextponnslii // LHudposoii o6pazoBarensHbiit pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/159397.html

4.4 J1ekTpOoHHBIE 00pa30BaTeIbHbIE PecypChl

30P kypc B Ims ANropUTMBI U CTPYKTYPBI JaHHBIX
https://online.mospolytech.ru/course/view.php?id=6162

4.5]IuleH3MOHHOe W  CBODOJAHO PACHpPOCTPAHsieMOe TMPOrPaMMHOE
o0ecreueHue

Visual Studio Code

Bbpayzepst Chrome, Edge, Firefox

OpenVPN c npaBamu aJ1s 3amycka y CTY/IEHTOB
FileZilla

PuTTy

Git

Node.js 18

Python 3.10

Wireshark

©oNo R WDRE


https://e.lanbook.com/book/156929
https://e.lanbook.com/book/156929
https://www.iprbookshop.ru/144768.html
https://www.iprbookshop.ru/159397.html
https://online.mospolytech.ru/course/view.php?id=6162
https://online.mospolytech.ru/course/view.php?id=6162

4.6CoBpeMeHHbIe MPO(eccHOHATbHBIE 0a3bl IAHHBIX U HH(OPMANIMOHHBIE

CIIPABOYHBIC CUCTEMbI

https://habr.com/ru/articles/ (mara obpamenus: 12.08.2023).

5 MarepuaJIbHO-TEXHHYECKOe o0ecneyeHne

Jlist mpoBenieHusT TaOOPaTOPHBIX PadOT U CaMOCTOSITENLHOM PabOTHl CTYJACHTOB TOIXOIST
ayIUTOPHUH, OCHAIICHHBIE KOMITBIOTEPAMH C TPOrPaMMHBIM OOCECIICUEHHEM B COOTBETCTBUU CO
CIIMCKOM B MYHKTE 4.5 U MOAKIIOYCHHbIE K UHTEPHETY.

Uucno paboynx MeCT B ayJUTOPHH JOJDKHO OBITh JOCTAaTOYHBIM I OOECIICUCHHS
WHUBUIyaJIbHOU pabOThI CTYJECHTOB.

Pabouee mecTo mpenopaBatens JOMKHO ObITh OCHAIIEHO KOMITBIOTEPOM C MOIKIIOYEHHBIM K
HEMY ITPOEKTOPOM HJIM UHBIM aHAJIOTMYHBIM 110 (PYHKIMOHAIBHOMY Ha3HAYEHUIO 000PYI0BaHUEM.

6 MeToauuecKHe peKOMeH AU

6.1 MeToguyeckue peKOMEeHIAIMH I MpPeNnoaaBareisi M0 OPraHu3anuu
o0yueHmust

1. [Ipy MOAroTOBKE K 3aHATHUSIM CJIEAYET IpeIBapUTENbHO IMPOopadoTaTh MaTepual
3aHATHS, NPEAYCMOTPEB €ro Iojady TOYHO B OTBEAECHHOE AJIs 3Toro Bpems 3aHatus. Cuenyer
HOATOTOBUTH HEOOXOMMBbIE MaTepHalibl — TEOPETUUECKUE CBEJICHHs, 3aa4u U Ap. Ilpu nposenenun
3aHATHUS ClIeAlyeT KOHTPOJIMPOBATh IOAAaUy Marepuana M pelieHue 3aaHuil ¢ y4yeToM y4eOHOro
BPEMEHM, OTBEIEHHOTO VISl 3aHSTHS.

2. [Tpu mpoBepke pabOT M OTYETOB CIEAYeT YYUTHIBAaTh HE TOJBKO IMPABUIBHOCTh
BBIMOJIHEHUSI 33/1aHUil, HO U ONTUMAJIbHOCTh BBIOPAHHBIX METOAOB pELICHMs, MPaBHIbHOCTh
BBITIOJTHEHUSI BCEX €T0 I1aroB.

6.2 MeTtoguyeckne peKOMEHIAUMH [JIs1 O0y4YAOIIUXCA IO OCBOECHHIO
AUCHHUILTUHBI

N3yyeHne AUCIUIUIMHBI OCYIIECTBIISIETCS B CTPOTOM COOTBETCTBHH C 1I€JIEBOM YCTAaHOBKOM B
TECHOU B3aUMOCBSI3U y4eOHBIM M1aHOM. OCHOBOM T€OPETUYECKON OATOTOBKU CTY/ICHTOB SIBISIOTCS
JIEKIIMU ¥ CAaMOCTOsITEIbHAsI paboTa.

B mporecce camocTosTenbHOM pPAaOOTHI CTYIEHTHI 3aKPEIUISIOT W YDIyOJISIOT 3HaAHWS,
MOJIyYEHHBIE BO BPEMS ayIUTOPHBIX 3aHSATUM, TOTOBITCS K IMPOMEXKYTOUHOW aTTeCTallH, a TaKXKe
CaMOCTOSITENILHO M3yYar0T OTAEIbHBIC TEMbI yUeOHOU MPOTPaAMMBI.

Ha 3ansTHsIX CTYIE€HTOB, B TOM YHCII€ MPEANOJAralolnX MPAKTUYECKYI0 NEATEeIbHOCTb,
OCYIIECTBIISIETCS 3aKpeTIeHue MOTyYeHHBIX, B TOM YHCIIE U B MPOIIECCE CAMOCTOATEIbHOM pabOThI,
3Hanuii. Ocoboe BHMMaHWEe oOpallaeTcs Ha pa3BUTHE YMEHHH M HABBIKOB YCTAHOBJICHHS CBSI3U
MOJIOKEHHUH TEOPUH C MPOQPECCHOHATHHON JeSTEIbHOCTHIO OYAYIIETO CIEIUATNCTA.

CamocrosTenbHast paboTa OCyIIECTBIsETCS] UHAUBUAYaIbHO. KOHTPOIb caMOCTOSATENbHON
paboThl OpraHu3yeTcs B IBYyX (hopMax:

. CaMOKOHTPOJIb U CAMOOILIEHKA CTYJEHTA;

. KOHTPOJIb CO CTOPOHBI MperoAaBareyield (TeKyIUd ¥ MPOMEKYTOUHBIN). TeKyImid

KOHTPOJIb OCYILIECTBIISIETCS Ha ayIUTOPHBIX 3aHATHUSX.
Kputepusamu olieHKH pe3yabTaToB CaMOCTOATEIbHON PaOOThI CTYACHTA SBISIOTCS:
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. YPOBEHBb OCBOCHUS CTY/IEHTOM y4eOHOTO MaTepHaa;

. YMEHHUS CTYICHTa UCTOJIb30BaTh TEOPETUUECKUE 3HAHUSI IPU BBITIOJIHEHUU
MPAKTHYECKHX 3a]1a4;

. c(hOpMUPOBAHHOCTh KOMIIETEHIIHIA;

. odopmieHre MaTepuana B COOTBETCTBHH C TPEOOBAHHUSIMH.

HpI/IBeTCTByeTCH O6CY}KI[GHI/IG CaMuXx Sa,Z[aHI/Iﬁ C ApYIrUMHU CTyACHTaMHU: MOXHO KaK JaBaTb,
TaK W IOJy4YaTb COBCTHLI IIO 06H_Iel‘;l CTPATCruv BbBIIIOJIHCHUA W U3YUYCHUSA MaTCpualia, AaBaTb U
oJjiy4arb IoOMoOIib B OTIIAAKC. OI[HaKO MUCaTb KOJA CTYACHT HOJIKCH CaAMOCTOATCIILHO. I[eJII/ITbCSI
KOIOM HUJIM MMUCATh €ro COBMCCTHO 3aIllpCUICHO.

7 @oHJ OLIEHOYHBbIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLIEHUBAHUSI Pe3yJIbTATOB 00y4YeHUs

[TpuBeneHHBIC HIDKE MTPABUJIA BHICTABJICHHS OLICHOK M OMO3IaHUN MOTYT OBITh W3MEHCHHBI,
€ClM TpernojaBarelb COYTET OSTO HEOOXOAWMBIM. BakHO, UYTOOBI CTYIEHTBI pPEryIspHO
IpoCMaTpUBaly IIaH Kypca, BeuioxkeHHbId B CJ1O, Ha npeaMeT ero 0OHOBJICHHS WU U3MEHEHUSI.

JlocTikeHne KOMIETEHIUI OIICHWBACTCA C MOMOINBIO JIA0OPATOPHBIX PAa0dOT U PyOEeKHBIX
koHTposiet. Muaukaropsr MOIIK-7.1, UOIIK-7.2, UOIIK-7.3, UIIK-4.1, UTIK-4.2 3anoxxeHbl B
temax 1-12.

B cooTBeTcTBHH C IJIaHOM Ha AUCUMILUIMHBI CTYICHTAM BBIIAIOTCS 3aJaHMsI Ha J1a0opaTopHbIe
pabotsl. [Tomumo TpeGoBaHuit U onMcaHust PyHKIIMOHANA B pabOTe YKa3aH KpaitHuid cpok crauu. J{s
caaun 1abopaTropHO pabOThI CTYICHTY HEOOXOAMMO MPHCIATh CChUIKY HA pernosutopuid B GitHub
Classroom U Ha XOCTHUHI, IJle pa3MeEIleH pe3yibTaT paboThl C peaau30BaHHBIM (DYHKIIMOHAJIOM,
OMHMCAaHHBIM B 3aj1aHuu. Pabora cumTaercs cnaHHoOW ecnu B Hel peanu3oBaHo 80% wu Oosee
TpeOoBaHUll U (PyHKIIMOHAJIA, ONMCAHHOTO B 3aJJaHUH.

Kaxaplii cTyIeHT uMeeT mpaBo Ha 6 JHEH Omo3/J1aHus, KOTOPhIe MOTYT OBITh MMOTPAYCHBI Ha
nro0bIe 3a7aHus B TedeHne ceMmectpa. Omo3nanus npeaHa3HaueHbl ISl PEIICHUs 0COOBIX CUTYaIHi,
TaKUX Kak 0OJIE3Hb WJIM Ype3BbIUaiiHbIe CeMEeHbIe 00CTOATEIhCTBRA.

Kora ucrons30BaHbI BCe THU OTO3/IaHUS 33 KaXIbIH JIEHh POCPOYKH HAYHCISAETCs mTpad
B pazmepe 25% 0T MaKCHUMalIbHOTO pe3ylbTara 3a 3afjaHue. 3aJaHus, IpucIaHHbIe Mo3Ke, yeM 4 THs,
He OyIyT OIleHHBaThCs. B CBA3M C 3aBUCHMOCTBIO MEXIYy padoTaMu CTYIEHTaM MOXKET
noTpebOBaThCs BCE PABHO BBIMOIHUTH MPEAbIAYIINE paOOThI, JaXKe €ClIM OHU HE OLICHUBAIOTCS.

[Tocne cnaum nmaboparopHOil paOOTHI CTYNEHT JOJKEH €€ 3allUTHTh. Bo BpeMms 3aliuThl
nabopaTopHOii pabOTHI MPETMOAaBATENb TPOBEPSIET PETIO3ZUTOPUI, XOCTHUHT U BBHITIOTHEHUE KPUTEPUEB
U TpeOOBaHMIA 3a/laHusl, a CTYICHT OTBEYaeT Ha BOMPOCHI MPEMOAABATENS MO €ro KOAY, a TakKkKe
TEOPETUYECKUX BOIPOCOB, MPHUBEICHHBIX IMOCIE TEKCTa 3amaHusi jabopatopHoi paboTsl. Ecnm
CTYIIEHT OTKa3bIBA€TCS OTBEYATh HA BOIMPOCHI, HIIM JAET MOJTHOCTHIO HEBEPHBIC OTBETHI, MIIA OTBETHI
HE 110 TeME, TO paboTa MOXKET CUUTAThCS CIIAHHOM, HO MPHU 3TOM OHA HE OIICHUBAETCA.

Pabora nomxkHa OBITH BHIMOJTHEHA CTYACHTOM CaMOCTOSITEBHO: B PEMO3UTOPUU B CHCTEME
KOHTPOJISL BEPCUN CTYJEHTA COAEPIKATCSI KOMMUTHI TOJIBKO 32 €r0 aBTOPCTBOM, MO 3TUM KOMMHUTaM
MOKHO TIPOCJIETUTH KakK Belach padoTa, CTyAEHT MOXET OOBSCHUTH CBOW KO U XOJ BBIOJHEHUS
paboThl, €ClI ATH MpaBUIIa HE COONIOAAIOTCS, TO paboTa HE CUMTACTCS CAAHHOW M HE OIICHUBAETCSI.

PyOexHble KOHTPOIHM MHUIIYTCS B ayIUTOPUU WHIUBUAYATbHO TIO BapUaHTy 3ajaHUs,
BBIJIAHHOMY IIpPETo/aBareieM B Ha3HauYeHHbIC JNHU. [Ipu OTCYTCTBHH CTy[eHTa B [IEHb HalUCAHUS
KOHTPOJILHOU pabOThI €My JaeTcsl ellle OAMH MIAHC €€ HAMMCATh Ha MOCJICTHEM 3aHITHH B CEMECTPE,
HO 0053aTeIbHO OYHO.
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CryneHTbl TOJKHBI 3apaHee cOOO0IIaTh O TOM, YTO Y HUX MOTYT BO3HUKHYTb TPYIHOCTH CO
CBOCBPEMEHHOM caauel 3agaHus wid mpoekta. [Ipm Hanuuum peanbHbIX NPUYUH 3aJEPKKU
CTYJIEHTaM CJIeyeT KaK MOYXHO CKOpE€ CBS3aTbCsl C IPENOJABATEIEM U OOCYIUTh BO3MOXKHbBIE
YCIIOBUSL.

7.2 1Ikajia 1 KPUTEPUH OLIEHUBAHUS Pe3yJabTATOB 00y4YeHHsI

JlaGoparopHasi pafdoTa OIEHMBAcTCA B IPOLEHTAX CTETNEHU BBITIOIHEHUS CIEAYIOMINX
KPUTEPHEB U /ISl BBICTABJICHUS OLICHKH CYMMHUPYIOTCS IPOIIEHTHI 38 KaXK/IbIH U3 YETHIPEX KPUTEPUEB:
1. IlonHoTta BBIONHEHUsT MpakTHUeckoro 3aaanus (30%): cooTBeTCTBYET M (HYHKIMOHAIHLHOCTH
3aJJaHHBIM TPEOOBAHUAM M IIEJISIM, HACKOJIBKO TOYHO U €3 OIIMOOK KOJ| BHIIIOJHSET MOCTABICHHBIC
3a7auu, HACKOJIBbKO H(P(deKTHBHO 3a7aHNEe OTBEYAaeT TPEOOBAHUSAM IENICBOM AyAUTOPUU U
o0ecrieunBaeT MPUATHOE BOCTIPHSTHE.

2. KauectBo u crpykrypa konma (10%): kauecTBO, UNTAEMOCTh M OpraHU3alMsl Koja,
PalMOHAIILHOCTD BBIOIHEHHS 33J[aHus, OCIIEI0BAaTeIbHOCTh MMEHOBAHUS M COOIONCHHE JTYUIINX
NPaKTHK.

3. TeopuectBo u nHHOBaMK (10%): TBOpueCKUH MOAXOJ CTYAEHTOB K BBIINOJIHEHHUIO
3a/laHui, HACKOJIBKO CTYIEHThl BBIIUIM 332 PAMKH OCHOBHBIX TpeOOBaHMM U peaJu30BaIU
JIOTIOJIHUTEIbHBIE BO3MOKHOCTHU WJIM UCIIOJIb30BAIM YHUKAJIbHBIE PEIICHHUS.

4. OTBeThI Ha BOIIPOCHI IO KOy cTyAeHTa U TeopuH (50%):

JlaeT KpaTKuii OTBET, COIepKalluii OMMOKK WM HETOYHOCTH. Ha HaBopsiue BOMPOCHI
otBevaeT HenpaBmibHO (10% u3 50%)

JlaeT pa3BepHyTHI OTBET, COACPIKAIIUN OMIMOKK WU HETOYHOCTH. Ha HaBozsie BOmpochl
otBevaeT HeBepHO (20% u3 50%)

JlaeT pa3BepHYTHIN OTBET, COAEPKALIMIA OMMOKM WM HeTouHOCTH. Ha HaBosIe BOpochl
otBeyaeT mpaBuibHO (30% n3 50%)

JlaeT npaBuIIbHBIE U pa3BEpPHYTHIE OTBETHI Ha BOIpockl (50% u3 50%).

R maGoparopHble paccunThIBaeTCs Kak CpeiHee Pe3ylbTaToB 3a Bce JTabopaTopHbIE pabOTHI.
3a nmosHOE U 6e301IMO0YHOE BBIIIOJHEHUE BCEX JIAOOPATOPHBIX padOT B CPOK U MX 3ALIUTY MOXKHO
noiay4yuts MakcumyM 100 6amioB (R nmabopartophsie).

PyGeskHbIii KOHTPOJIb OILICHUBAETCS 10 CIEIYIOUIUM KPUTEPHUSIM:

[TonHOTa BBHIMONHEHUS] MPAKTUYECKOTO 3aJaHUs: COOTBETCTBYET JIM (YHKUHMOHATBHOCTD
3aJJaHHBIM TPEOOBAaHUSAM U LIEJSM, HACKOJIBKO TOYHO M 0€3 OMMOOK KOJ| BHIITOJHSET OCTABICHHBIC
3ajIaqH.

KauecTBO 1 CTpyKTypa KoJa: KaueCcTBO, YNTAEMOCTh U OpraHu3anus Koja, palioHaIbHOCTh
BBITTOJTHEHHS 33JTaHHsI, TIOCIIEIOBAaTEIbHOCTh MMEHOBAHUS M COOIOJICHNE JTyUIINX MPAKTHK.

TBOpuecTBO M HWHHOBAIMM: TBOPYECKHH IOAXOJ CTYIEHTOB K BBINOJHEHHUIO 3aJaHUH,
HACKOJIKO CTYAEHTHI BBIIUIM 32 PaMKH OCHOBHBIX TPeOOBaHMH M Peaan30BajIM JOMOIHUTEIbHBIC
BO3MO)KHOCTH WJIM UCTIOJIb30BAIIN YHUKAIBHBIC PEIICHUSI.

[Tonp30BaTeNbCKUI OMBIT: OT3BIBUMBOCTD, JAOCTYIHOCTh, HACKOJIBKO 3(QPEKTUBHO 33JaHUE
OTBeYaeT TpeOOBAHUSM IIEJICBON ayIUTOPUH U 0OECTIEUNBAET MPUATHOE BOCIIPUSTHE.

CaMOCTOATENBPHOCTh PEIICHHs: B PETO3UTOPHH CTYACHTa €CTh KOMMHUTBI TOJBKO 3a €ro
aBTOPCTBOM, TI0 KOMMHUTaM B PEIIO3UTOPUN MOXHO MIPOCICANTh KaK BellaCh paboTa, CTyIEHT MOXKET
O0OBSCHUTH CBOW KOJI M XOJI BBITIOTHEHHS PaOOTHI, €CITU ATH MpaBUIa HE COOMIOAAIOTCSA, TO paboTa HE
CUHTAETCS COAHHOM.

bonee noapobHOE onycaHne KPUTEPUEB AAETCs B TEKCTE 3aJaHHsI pyOeKHOTO KOHTPOJISL.
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3a TOJIHOCTHIO BHITIOJIHEHHBIE PYyOS)KHBIE KOHTPOJIM TaKX)e MOKHO monyduTh 100 6amios (R
KOHTPOJIb).

Taxxe umeercs: kodpduueHT caanHbix pador K caaHHbIe, KOTOpBIA paBeH | eciu Bce
pabotel caanbl u 0 eciu x0T ObI O/1HA paboTa He caaHa.

WtoroBsiii Oann paccunteiBaercs mo gopmyne: R cem = (0,5 x R maboparopusie + 0,5 x R
KoHTpouib) * K craHHbIE.

HTOoroBeIii Oayl mepecyuThIBACTCS IO IIKaJe HIKE M HA OCHOBAHWUHU TOJYYCHHOW OIICHKH
(bUKCHpyETCs pe3yNIbTaT MPOMEKYTOUHOM aTTeCTAIIH.

CootBercrBue 6ai10B B 100 6amIbHON PEUTHHTOBOM CUCTEME OIEHKE 110 4-0aTbHOM HIKae:

0-54 - HeynOBIETBOPUTEIIHHO

55-69 - ynoBiIeTBOPUTEIHEHO

70-84 - xopo1o

85-100 — oTmuyHO

7.3 OueHouHbIE CpeacTBA

7.3.1 Texymuii KOHTPOJIb
[Ipumepsl BOITPOCOB Jisi YCTHOTO OIpoca

K teme 1. Ctpykrypsl nanusix. 1. Knaccudukamms cTpykTyp AaHHBIX. 2. Onepanuy Haj
CTPYKTypaMH JaHHbIX. 3. Tunbl JaHHBIX TUHEHHON CTPYKTYpHI. 4. JInHEHbIE CTPYKTYpPHI JTaHHBIX C
IPSIMBIM U TIOCJIE0BATEIbHBIM JOCTYIIOM. 5. CTeKH, o4epeau, OUuepe Iy C IPUOPUTETOM, JIEKH,
CBSI3aHHBIE CIUCKU. 6. OJHOCBSI3HBIN JTMHEWHBIN CIIUCOK, UKINYECKUE CIIUCKH, ABYCBS3HBIN
JIMHENHBIN CIUCOK. 7. MyJIBTUCIIUCKH.

K teme 2. Anroputmsl 00paboTKu AaHHBIX. 1. AIropuT™Mbl 00pabOTKM JAHHBIX TMHEHHON
CTPYKTYpHBI — copTupoBKa. 2. CopTrpoBka BeIOOpoM. 3. CopTHpoBKa 0OMEHOM (ITy3bIpeK). 4.
CoptupoBka BcTaBkamu. 5. CopTHpOBKa CIUIHUEM. 6. AHAIN3 CJI0KHOCTH aJITOPUTMOB. 7.
Coptuposka [lemna. 8. beictpas coptupoBka. 9. [lupamunansuas copruposka. 10.Axanu3
CIIO)KHOCTH aJNTOPUTMOB. 11.ANTOpUTMBI 00paOOTKH JaHHBIX JTUHEHHON CTPYKTYPHI — MOUCK.

12.Metonel noucka. 13.IlocnenoBarensHelii nouck. 14.bunapusiii nouck. 15.MHTepnonupyromui
nouck. 16.duboHavuneB MOUCK.

7.3.2 [IpomexxyTouHast aTTeCTaIUS

Bompocsr k 3auery

. [Ipotiecc co3nanusi KOMIBIOTEPHON MTPOTPAMMBI.

. [IceBaOs3bIK M MOIIAroBasi «KPUCTATUIN3ALMS) aITOPUTMOB.

. OBPUCTHUYECKHUE ATOPUTMBI.

. [loHsITHSI TUTIA TAHHBIX, CTPYKTYPBI JAHHBIX, A0CTPAKTHOTO TUIIA JaHHBIX.
. [lonsiTne ykasarens.

. [TonsiTne xypcopa.

. MaccHBEL

o N O 0o A WO DN P

. 3anucu.
9. daiinsl.
10.ITonsiTre aGCTPAKTHOTO THIA JAHHBIX CIIHCOK.

11.CBsI3HBIE CIUCKH.
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12.JIBaXk1bI CBSI3HBIE CITMCKH.

13.IlonsiTHE CTEKA.

14.IlonsiTue ouepenu.

15.Pexypcuu u peKypCUBHBIE IPOLICAYPHI.

16./lepeBo Kak uepapxuyeckasi CTpyKTypa y3JjoB.
17.HeynopsijoueHHbIE U YIOPSAAOUEHHBIE 1€PEBBSI.
18.Crioco0b1 00Xx0/1a y3JI0B JIepeBa.

19.1TomMeueHHbBIE IEPEBBS U JI€PEBbS BHIPAKECHUN.
20.Bbiuucnenue «HacneACTBEHHBIX) JaHHBIX.
21.Kogst Xadhdmana.

22.Co3nanue nepesa Xaddmana.

23.Anroput™m Xaddmana u ero peaauzaius.

24 JIuHEWHO yHnops04€HHOE MHOXKECTBO.
25.0cHOBHbBIE Olepaliy, BHIMOIHIEMbIE HaJl MHOKECTBAMH.
26.0nepatopsl aOCTPAKTHBIX THUIIOB JaHHBIX, OCHOBAHHBIX Ha MHOXECTBAX.
27.0100paXkeHuss MHOXKECTB.

28.CiioBapp Kak aOCTpaKTHBINA THUIIA MHOXKECTBA.
29.XemupoBaHue Kak METOJ] peaau3aluu cIoBapeu.
30.OTKpbITOE XEUIMPOBAHUE.

31.3akppiTOE XEMIMPOBAHUE.

32.0ueHkKa 3¢ (eKTUBHOCTH XeI-(PYHKIUH.
33.PecTpykTypH3anus Xem-Tabiuil.

34.04epens ¢ MpUOPUTETAMU KaK MOJIEITh MHOXKECTBA.

35.Peanu3zanusi ouepenud C MPUOPUTETAMHM IOCPEACTBOM YaCTUYHO

JACPCBLHCB.

36.CnoxHBIE MHOXKECTBA.

37.OTHOLIEHUS] «MHOTHE-KO-MHOTHM).

38.CTpyKTypBl MYJABTUCIIUCKOB.

39.JlepeBbsl ABOUYHOTO MTOKCKA.

40.IToHATHS OPUEHTHUPOBAHHOTO M HEOPUEHTUPOBAHHOTO I'padoB.
41.Marpuna CMEXHOCTH.

42.AGcTpaKkTHBIE TUIIBI JAHHBIX JIJIs1 OPUEHTUPOBAHHBIX I'PadoB.
43.3ama4ya HaXOXKACHMSI KpaT4yalIero IMMyTH ¢ OJHUM UCTOUHUKOM.
44.«Kagnslit» anroputM JIelKCcTpsl.

45.HaxoxaeHue KpaT4alllnx myTed MeXy IMapaMH BEpIIUH.
46.Anroput™m drolia U ero peaan3anus.

47 HaxoxxJieHHEe IEHTpa OpUEHTHUPOBAHHOTO Tpada.

48.I1onck opueHTHPOBaHHOTO Tpada B TIIyOUHY.
49.0pueHTHPOBaHHBIN ALIMKINYECKUN Tpad.

50.Tonosornyeckasi COpTUPOBKA.

51.0cTOBHBIE A€PEBbSI MUHUMAIBHON CTOMMOCTH.

YIOPSAOYEHHBIX
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52.Anroputm Ilpuma.

53.Anroputm Kpyckaina.

54.06x01 HEOPUEHTHUPOBAHHOTO Tpada METOIOM MOUCKA B IITyOHHY.
55.006x011 HEOPUEHTUPOBAHHOTO Tpada METOIOM MTOUCKA B IIUPHUHY.
56.11locnenoBarenbHbIi IOUCK B MAaCCUBAX.
57.IlocnenoBarenbHBIN IIOUCK B CBA3HBIX CIIUCKAX.
58.buHapHbIi MOKMCK B MACCUBAX.

59.buHapHbIii TIOMCK B CBSA3HBIX CIHCKaX.

60.3a1a4ya COPTUPOBKHU.

61.CopTupoBKa METOZIOM «ITY3bIpPbKa».

62.CopTHpOBKa BCTaBKAMH.

63.CopTupoBKa MOCPEICTBOM BBIOODA.

64.BpemeHHas CI0KHOCTh METOZI0B COPTUPOBKH.
65.IIponenypa ObICTPON COPTUPOBKH.

66.BpemMeHHas CI0KHOCTh OBICTPON COPTHUPOBKH.
67.AGCTpaKTHBII aNrOPUTM NUPAMUIATBHON COPTUPOBKH.
68.JIByxaTanHasi «kkapMaHHas»» COPTUPOBKA.

69.00611as mopaspsiiHas COPTUPOBKA.

70.Coptuposka Illemnna.

71.0npenenenue 3pPEKTUBHOCTH aITOPUTMA.

72.1loaxoas! K pEIEHUIO0 PEKYPPEHTHBIX COOTHOLIEHHUH.
73.00611ee perieHue peKyppeHTHBIX COOTHOIIEHUH.
74.O1HOPONIHBIE U YaCTHBIE PEIIEHUS PEKYPPEHTHBIX YPaBHEHUH.
75.Meton 1eKOMIIO3ULIMY TTPU pa3pabOTKe aJroOpuTMOB.
76.Tabnu1bl pelieHui B IMHAMHUYECKOM NPOrpaMMHUPOBAHUU.
77.3ana4a TpUAHTYISIIIUA MHOTOYTOJIbHUKA.

78.«OKanHbIe» aaropuTMBbl KaK 3BPUCTHKU.

79.3aga4ya KOMMHUBOSKEPA U TAMUIIBTOHOB LIUKIL.

80.MeTtoa moucka ¢ BO3BPAaTOM.

81.Meton anbda-6era oTceueHus.

82.0rpaHnyeHNs 3BPUCTUYECKUX AJITOPUTMOB.
83.OBpUCTUYECKUIT TTOUCK.

84.1louck Ha UTPOBBIX JIepeBbsX (rpadax).
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