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1 I_Ie.Jm, 3ala'Yi U IVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyqunﬂ o TMCIHMIIJIMHE

Heab dopmupoBanue 3HaHUI U yMEHMH B 00JacTH METOIOB NPEJCTABICHUS JTaHHBIX B
aMATH KOMIIBIOTE€pA, OCHOBHBIX QITOPUTMOB, ONEPHUPYIOIIMX C HHUMH, B TOM 4YHCIE C
WCIIOJIb30BAHUEM COBPEMEHHBIX HHTEJUIEKTYAJIbHBIX TEXHOJIOTMM, a TaKXe€ OCBOCHHE METOJOB
peILIeHNns 3aa4 U CO3AaHUE TEOPETUUECKON OCHOBBI [UIsl U3YUYEHMS psfia CIIEHUAIbHBIX TUCLUIUIMH.

3ajaun JUCUMILIMHBI O3HAKOMJIEHHME C TEOpUEHl O CTPYKTypax JaHHbIX MU 0a30BbIX
QIrOpUTMax; ONPEICIICHUE IOHATHA BPEMEHHOW CIIOKHOCTM M CJIOKHOCTH IO MaMATU MAJIs
QITOPUTMOB; OIpesesieHne TpeOoBannii K 3 (YEKTUBHOMY NMPUMEHEHHUIO CTPYKTYpP U aJITOPUTMOB;
OTpeieIeHne OCHOBHBIX (PYHAaMEHTAIbHBIX U a0CTPAKTHBIX CTPYKTYP

OOyueHne 1O JUCHMIUIMHE «AJNTOPUTMBI M CTPYKTYpbl JaHHBIX» HaIlpaBI€HO Ha
dbopMupoBaHHE Y O0YJAFOIITNXCS CICTYIONTUX KOMIICTCHITHI:

Kon n HanMeHOBaHMe KOMIETEeHIMIT NHaukaTopbl 10CTHKEHUSI KOMIIETEHITHH
OIIK-8. Criocoben pa3pabaTbiBaTh NOIIK-8.1. 3HaeT OCHOBHBIE TEXHOJOTHH
QJITOPUTMBI U TIPOTPAMMBI, TIPUTOTHBIC IS CO3MaHMSI W BHEIPCHHUS WH()OPMAIMOHHBIX
MPAKTUIECKOTO TPHUMCHECHHUS CUCTEM, CTaHAAPThl yIPABICHUS KU3HEHHBIM

IIUKJIOM UH()OPMAIIMOHHON CHCTEMBI.

NOIIK-8.2. VYmeer npoeKTHUpOBaThH OJIOK-
CXEMBI aJITOPUTMOB, OLICHUBATh
HPOU3BOANUTEIBHOCTD AJITOPUTMOB U 3aTPAThI
namsITH Ha paboTy aJiropuTMa, pa3padaThiBaTh
NpOTpaMMBl Ha OCHOBE CIIPOEKTHPOBAHHOTO
anropuT™Ma " IPOBOJIUTH OTIAJKY
pOrpaMMBbl, IPUMEHSTh METOJIbI CHCTEMHOTO
aHaJIM3a U MaTEMAaTUYECKOTO MOACIHPOBAHHUS
npu paspabotke wu dkcruryaramun  UC,

IPOBOJINTH CTPYKTYPHBIH aHaJIN3,
(bYHKIMOHATBHBIHI aHaJIn3, 00BEKTHO-
OPHEHTHPOBAHHBIN aHaIN3 uepapxuu

KJIACCOB. OCYIIECTBIIATH OpPTaHU3AIMOHHOE
obecrieueHne BBITTOIHEHUS pabOT Ha BCEX
CTaJMSX W B MpOLECCaxX >KU3HEHHOTO ITMKJIa
WH()OPMAITMOHHOW CHCTEMBI.

NOIIK-8.3. Bnaneer HaBbIKaMH pa3pabOTKu
MpOrpaMM, OCTPOEHUS OIIOK-CXEM
QJITOPUTMOB H OIICHKH IPOW3BOJIUTEITHHOCTH
aJIITOPUTMOB, PabOTHI C YHU(DULIUPOBAHHBIM
SI3BIKOM BHU3YaJIbHOT'O MOJICITUPOBAHUS,
COCTaBIICHUS TUIAHOBOM U OTYETHOU
JIOKYMEHTAITUH TI0 YIIPABJICHHUIO MIPOCKTaMHU
co3aaHust UH)OPMAIIMOHHBIX CHCTEM Ha
CTaJIUSIX KU3HECHHOTO [IUKJIA.

HIIK-4.1. 3HaeT: METOABI OIMHUCAHUS

aJITOPUTMOB, OCHOBHBIE a0CTPAKTHBIE TUIIBI
[1K-4. Cnnocoben nmpoBoAUTh pabOThI IO

UHTETPaLUH IPOrPaMMHBIX MOJyJIeH 1
KOMITOHEHT U NPOBEPKY paboTOCIIOCOOHOCTH
BBIITYCKOB ITPOIPaMMHBIX IPOTYKTOB

JAHHBIX ¥ WX peasTu3alIii;
NIIK-4.2. YMeer: pazpaOaTeIBaTh aaropuTMbI
JUISl KOHKPETHBIX 33/1a4, YIUTBIBAS pa3Indus
B TIPEJICTABICHUN HH(POPMAIITOHHBIX
00BEKTOB COBPEMEHHBIMHU Opay3epamH.




2 MecTO ITMCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMBbl
I[I/ICIII/IHJ'II/IHa OTHOCHUTCI K 00A3aTeJIbHOM 4YacTH H MCKIUCHUILTIMHAPHO CBsA3aHa C
MNOoAACPIKUBAOINUMU JUCHUITIIMHAMM OCHOBBI nporpaMMUupOBaHUsA n nocjacAyronmumu
JTUCHUTUTMHAME: 00paboTKa n300pakeHuil, MaTeMaTHIEeCKHUE METO bl aHAIIN3a JTaHHBIX.

3 Crpykrypa M coep:KaHue TUCHUIIAHBI

OO01mas TpyA0eMKOCTh AUCHUIUIMHBI COCTaBISAET 4 3a4eTHbIC enuHuIbl (144 yaca).

3.1 Buabl y4eOHOi1 padoThbl M TPYA0EMKOCTD AJIsl 04HOM (POPMBI 00yUeHUsI

Ne . KoauuectBo CemecTpsl
Bua yueOHo# padoThl
n/n 4acoB 3
1 | AyauropHsblie 3aHATHSA 72 72
B toMm uucne:
1.1 | Jleknuu 18 18
1.2 | CeMuHapcKkue/mpakTUIECKUE 3aHATHS 54 54
1.3 | JlabopaTopHbIe 3aHATHSA - -
2 | CamocrosiTesibHas padoTa 72 72
3 | IlpoMexxyTOYHAS ATTECTALMA
3auer/nud.3auer/73aMeH - 3auer
Hroro: 144 144

3.2 TemaTu4ecKuii NJIAH U3yYeHHUS IMCUMILIMHBI VISl 09HOH (opmbl

o0yueHust
TpyroeMKocTb, 4ac
AyauropHas paéora 2
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1 ANTropUTMBI 15 2 6 7
2 CrtpyKTypa JaHHBIX 15 2 6 7
3 Bupae! anroputmoB 15 2 6 7
4 MopenupoBanue 15 2 6 7




5 [IporpamMmmMupoBaHue CTPYKTYp AAHHBIX 15 2 6 7

6 Mertoasl copTUpOBKH. METOIbI TOUCKA 15 2 6 7

7 Pabota co cTpykTypamu 13 2 4 7

8 HrepaTuBHbIE U pEKYpCHUBHbBIE 13 2 4 7
QITOPUTMBI

9 ANTOpUTMBI TIOCTPOEHUS OCTOBHOIO 13 2 4 7
(TTOKPBIBAIOIIIETO) IEpEBA CETH.

10 | AnropuT™Mbl HaXOXKAECHUS KpaTdalinx 15 6 9
nmyTen Ha rpadax

Hroro 144 | 18 54 72

3.3 Buabl yueOHOil padoThl M TPYA0EMKOCTh JJIS 3204HOM (PopMbI 00yYeHUA

Ne . KoanuecTBo CemecTpbl
Bup y4eOHoii paboThI
n/n 4acoB 5
1 | AyauTopHble 3aHATHS 16 16

B ToMm uucne:

1.1 | Jleknuu 4 4

1.2 | CemuHapcKkue/IpaKTUYECKUE 3aHATHS

1.3 | JJabopaTopHblie 3aHITH 12 12
2 | CamocTosiTenbHas padoTa 128 128
3 | [IpoMexyTOUYHAS aTTeCTALMUSA

3ader/nud.3auet/33aMeH 3auyer 3a4eT
Hroro: 144 144

3.4 TemaTn4eckuil VIAH U3y4YeHHUS TN CHUIIMHBI JJI51 32049HOH (POPMBI

00y4eHus1
TpynoeMKoCTh, Yac
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1 ANropuTMbI 18 2 6 10
2 CrpyKTypa JaHHBIX 18 2 6 10
3 Buper anroputmon 10 10
4 MopenupoBanue 10 10
5 IIporpamMmMupoBaHue CTPYKTYp AaHHBIX 10 10
6 Meroas! copTupOBKH. MeTOAbI TOUCKA 10 10




7 Pabota co ctpykrypamu 10 10

8 HrepaTuBHBIE U pEKYpPCUBHBIE 10 10
AJITOPUTMBI

9 AJITOPUTMBI TOCTPOCHUSI OCTOBHOTO 10 10
(IOKpBIBAIOLIETO) IEPEBA CETH.

10 | AropuT™MbI HAaX0XKACHUS KpaT4anmx 38 38
nyTei Ha Tpadax

Hroro 144 4 12 128

3.5Conepxkanue JUCHUIINHBI

Anroputmbl PaccmaTprBaeMbl BONpPOCHL: - ANTOpUTMBI. - MTepaTuBHbIE U PEKYpPCUBHBIE
aIrOpuUTMBI 4

Crpykrypa nanHbix PaccmarpuBaemsl Borpochl: -CTpyKTypa 1aHHBIX - MeTO0/1bl COPTUPOBKH.
Metonrsl moucka 5

Buner anroputmoB PaccmarpuBaembl BOIpPOCHL: - AJITOPUTMBI MOCTPOEHHUS OCTOBHOIO
(MTOKpPBIBAIOIIEr0) JAepeBa CETH. - AJTOPUTMBI HAXOXKICHUs KpaTualiiumx myTed Ha rpadax. -
OBpPUCTUYECKHE aJITOPUTMBI O

MopnenupoBanue PaccmaTpuBaeMbl Bompocsl: - Meron BeTBed M IpaHML. - 3ajzada
KOMUBOSDKEpa. - MozieupoBaHue ¢ KUCIOJIb30BAHUEM I'€HEPAaTOpPOB CIy4dalHbIX uucen. - MammHa
Trropunra

3.6 TemaTuka J1a00paTOPHBIX 3AHATHI

AJITOPUTMBI

CtpyKTypa JaHHBIX

Buae! anroputmoB

MogenupoBanue

[IporpamMmMupoBaHue CTPYKTYp JaHHBIX
Meroas! copTupoBKH. MeTObI TOUCKA
Pabota co cTpykTypamu

HrtepaTuBHbIE U pEKYPCUBHBIE aJITOPUTMBI
ANTOPUTMBI TOCTPOCHUS TTOKPBIBAIOIIETO JEPEBa CETH.
ANTOPUTMBI HAXOXKACHUS KpaTyanImnx
myTel Ha rpadax

4 YueOHO-MeTOAM4YeCKOe U HHPOPMALIMOHHOE O0ecIeyeHue

4.1 Hopmatusnblie 1oKymMeHTbI 1 'OCTo1

1. ®enepanbublif 3akoH 0T 29 nexadps 2012 roga Ne 273-D3 «O06 ob6pazoBaHnU B
Poccutickoii @ene-panum» (C ”3BMEHEHUSIMU U JOTIOTHECHUSIMU);

2. @enepaibHbII rocy1apcTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT BHICIIET0 00pa30BaHuUs -
OakanaBpuat 1o HanpaniieHuto moarotoBku 09.03.01 Mudopmartrka v BEIYUCIUTEbHAS TEXHHUKA,
yrBepkaeHHbIH [Iprkazom MunuctepcTBa 06pazoBanus U Hayku PD ot 19 centsaops 2017 r. N 929
"O6 ytBepxkaenun penepanpHOro... Penakmus ¢ mamenenusimu N 1456 ot 26.11.2020.

3. Ilpuka3 MunucrepcTBa oopazoBanus u Hayku P® ot 05 anpens 2017 r. Ne 301 «O6
yTrBepxkaeHun [lopsiika opraHu3auu 1 OCyIECTBICHHS 00pa30BaTENbHOMN AeITeIbHOCTH IO 00pa-
30BaTeNbHBIM IPOrPaMMaM BBICIIETO 00pa3oBaHMs — IporpaMmamM OakajiaBpuara, mporpaMmmam
CIlenuaguTeTa, MpOorpaMMaM MarucTpaTypshl;

4. Topsitox pOBEICHSI TOCYAPCTBEHHOW UTOTOBOM aTTECTAIIMH IO 00pa30BaTEIHHBIM
porpaMMam BhICIIEro o0pa3oBaHUs — IporpaMmam OakajiaBpuaTa, porpaMMaM CreruainTeTa u



nporpaMMaM MarucTpaTypbl, yTBepKIEeHHbIH npukazoM MunoopHayku Poccuu ot 29 utons 2015 .
Ne 636;

5. IlonoxxeHue 0 MPaKTHUECKOM MOrOTOBKE 00YUaIOIMXCs, YTBEP)KACHHOE IPHUKA30M
MuHucTepcTBa HayKH U BhICIIero obpazoBanus Poccuiickoit Deaepanuu 1 MUHHCTEpCTBA MPO-
cemenus Poccuiickoit deneparyu ot 5 aBrycta 2020 r. Ne 885/390.

4.2 OcHOBHaA JIUTEPATYypa

[TaBnos, JI. A. CTpyKTypBI B aIrOpUTMBI 00paOOTKH TaHHBIX : yueOHuK aust By30B / JI. A. I1aBinos,
H. B. IlepBoBa. — 3-¢ u3xa., crep. — Canxrt-IletepOypr : Jlans, 2021. — 256 ¢. — ISBN 978-5-
8114-7259-8. — Tekcr : ayiekTpoHHBIH // JIaHb : 35eKTpoHHO-0nOmoTeunas cuctema. — URL:
https://e.lanbook.com/book/156929 (nata o6pamenus: 24.09.2023). — Pexxum noctyma: mis
aBTOPU3. TI0JIb30BATEIICH.

4.3 lonoTHUTEJIbHAS JJUTEPATypa

CeipomsaTaukoB, B. I1. CTpykTypsl 1 anroput™bl 00paboTku JaHHBIX: [IpakTHKyM : yueOHOe
noco6wue / B. I1. CeipomsaTaHrkoB. — Mocksa : PTY MUPDA, 2020. — 244 ¢. — Texkcr :
3JIEeKTpOHHBIH // JIaHb : anekTpoHHO-OnbnmoreyHas cucrema. — URL:
https://e.lanbook.com/book/163915 (mara obpamenus: 24.09.2023). — Pexum moctymna: s
aBTOPU3. MOJIL30BATEICH.

4.4 JnekTpoHHBIE 00pa3oBaTeIbHbIE PECYPChI

30P xypc B Ims ANTOpUTMBI U CTPYKTYPBI JJAHHBIX
https://online.mospolytech.ru/course/view.php?id=6162

OBC IPR SMART (https://www.iprbookshop.ru/)

OBC Jlans (https://e.lanbook.com/)

Oo6pazoBarenbHas maTdopma FOpaiir. Is By30B u ccy30B (https://urait.ru/)

4.5 JInnieH3u0HHOE ¥ CBOOOHO pacIpoCcTpaHsieMoe NPOorpaMMHOe
ol0ecmeuyenmne

Visual Studio Code

Bpayzepst Chrome, Edge, Firefox

OpenVPN c npaBamu 11 3amycKa y CTyI€HTOB
FileZilla

PuTTy

Git

Node.js 18

Python 3.10

Wireshark

e Al

4.6 CoBpemeHHbIe TPO(ecCHOHATBbHBbIE 0a3bI IaHHBIX M HH(OPMAaLMOHHBIE
CIIPABOYHbIE CHCTEMBbI

https://habr.com/ru/articles/
5 MarepuajbHO-TEXHHUYECKOE O0ecleYeHue
Jlst ipoBeicHUST J1TaOOPAaTOPHBIX PabOT M CaMOCTOSITEIBHOW paOOThl CTYJIEHTOB MOIXOISAT

ayJIMTOPUH, OCHAIICHHBIE KOMIBIOTEPAMU C MPOTPAMMHBIM OOECIICUEHHUEM B COOTBETCTBHH CO
CIIUCKOM B IyHKTE 4.5 ¥ MOAKIIOYEHHbIE K HHTEPHETY.


https://online.mospolytech.ru/course/view.php?id=6162

Yuciao paboynx MecT B ayIUTOPUU JIOJKHO OBITh JOCTaTOYHBIM MJIsi OOECleYeHHUs
WHBHyaTbHON pabOThI CTYACHTOB.

Pabouee mecTo npenoaaBatens AOHKHO OBITh OCHAIIEHO KOMITBIOTEPOM € OJKITIOUEHHBIM K
HEMY ITPOEKTOPOM HJIM HHBIM aHAJIOTHYHBIM IO (YHKIMOHAIFHOMY Ha3HAUEHHIO 000PYIOBaHUEM.

6 Meroanuyeckne peKOMeHAAUMHU

6.1 MeToau4yecKkue peKoMeHIAMH ISl TIPenoaBaTeJisi 10 OPraHu3alun
00y4eHus

1. IIpn IOATOTOBKE K 3aHATHAM CIIEAYyeT NpeABapUTEIbHO MpopaboTaTh MaTepuall 3aHATHUS,
IIPEAYCMOTPEB €r0 MOJIadyy TOYHO B OTBEAECHHOE UIS 3TOTO BpeMs 3aHATHs. ClienyeT NOArOTOBUTH
HEOOXOIMMBbIE MaTepHajbl — TEOPETUUYECKHE CBEACHUS, 3a1auu U jap. [Ipu mpoBeaeHUU 3aHATHSA
clielyeT KOHTPOJIMPOBATh MOJauyy MaTepHuaja U peuieHHe 3aJaHuil ¢ yueToM yueOHOro BpPEeMEHH,
OTBEJICHHOTO IS 3aHATUS.

2. Ilpu mpoBepke pabOT M OTYETOB CJENYyeT YYHUTHIBAaTh HE TOJBKO IPAaBUILHOCTD
BBHITIOJTHCHHSI 3aJaHUi, HO M ONTUMAJIbHOCTh BBHIOPAHHBIX METOJOB pPEIICHHS, MPABUIHLHOCTH
BBIIIOJIHEHHSI BCEX €r0 IIAroB.

6.2 MeToan4yeckue peKOMEHIAUMY VIS 00y4aI0IIMXCH 110 0CBOCHUI0
AU CHMIIIHHBI

N3ydeHne TuCHUILINHBI OCYIIECTBIISIETCS B CTPOIOM COOTBETCTBUU C LIEJIEBOI YCTaHOBKOM B
TECHOM B3aUMOCBS3H yueOHbIM M1aHOM. OCHOBOI TEOPETUUECKON MOATOTOBKH CTYIEHTOB SIBJISIOTCS
JEKIMU U CaMOCTOsITebHAs paboTa.

B mporecce caMocTOSTETBHONM pPa0OTBI CTYIEHTHI 3aKPEIUISIOT U YIUIyOJSIOT 3HAHMA,
IIOJIy4YE€HHBIE BO BPEMs ayJUTOPHBIX 3aHATHHI, TOTOBATCSA K IMPOMEKYTOYHOM aTTECTALlMU, a TAKKe
CaMOCTOSITENIFHO U3YYalOT OTAEIbHBIC TEMBI yU€OHOM MPOrpaMMmBbl.

Ha 3aHATHAX CTYIEHTOB, B TOM YHCJE IPEANOJAralOIIMX INPAKTUYECKYHO IEATEIBHOCTD,
OCYILIECTBIISICTCS 3aKPETJICHUE MOJTYYCHHBIX, B TOM YHCJIE U B IMPOLIECCE CAMOCTOSTEIBHOM paboTHl,
3HaHui. Ocoboe BHUMaHME OOpallaeTcsd Ha Pa3BUTHE YMEHUI M HAaBBIKOB YCTAHOBJIEHUS CBSI3U
MOJIOKEHUN TEOPUH C MPOPECCHOHATBHON IEATEIbHOCTHIO OYAYIIEro CIeHUAINCTA.

CamocrosTenbHas paboTa OCYIIECTBISAETCS MHAMBUIYanbHO. KOHTPOIb caMOCTOSTEIBHON
paboThI opranusyercs B IBYX Gopmax:

. CaMOKOHTPOJIb M CAMOOLICHKA CTYICHTA;

. KOHTPOJIb CO CTOPOHBI ITpenoaBaTeiel (TEKYIUI U IPOMEKYTOUHBIN ).

Texymuii KOHTPOJIb OCYIIECTBIIACTCS HA Ay AUTOPHBIX 3aHATHIX.

Kpurepusimu o1leHKH pe3yIbTaTOB CAMOCTOATEIBHON pabOThI CTYICHTA SBISIIOTCA:

. YPOBEHb OCBOEHHSI CTYJICHTOM Y4eOHOTO MaTepHara,

° YMCHUA CTYACHTA HCIOJB30BATH TCOPCTUUCCKHUC 3HAHHA IIPU  BBINIOJHCHUU
NPaKTUYECKHX 3a/1aY;

. c(hOpMHUPOBAHHOCTH KOMIIETCHIINI;

. odopMIIeHHe MaTepraja B COOTBETCTBUH C TPEOOBAHUSMH.

[IpuBercTBYyeTCs 00CYKACHHE CaMUX 3aJaHUH C IPYTMMHU CTYJIEHTaMU: MOKHO KaK JaBarth,
TaK M IOJIy4aThb COBETHI IO OOLIEH CTpaTeruy BBINOJHEHHWs M W3y4YeHHs MaTepuala, JaBaTh U
I0JIy4aTh MOMOIIb B oTiaake. OAHAKO MHUcaTh KOJA CTYACHT JIOJDKEH CaMOCTOSATENbHO. JlenuThes
KOJZIOM WJIH IIUCATh €r0 COBMECTHO 3aMPELIEHO.



7 @oHI OLIEHOYHBIX CPEACTB

7.1 MeToAbI KOHTPOJISI U OLlCHUBAHMS Pe3yJIbTAaTOB 00y4eHus!

[IpuBeneHHbIC HIKE TPaBUIIA BHICTABJICHUS OIICHOK M OIMO3JAaHUN MOTYT OBITh H3MEHEHBI,
€ClIi TpernojaBaTeslb CoOYTEeT 3TO HEOOXOAMMBIM. BakHO, 4YTOOBI CTYAEHTBHI PpEryJspHO
IPOCMAaTPHUBAJIH IJIaH Kypca, BeutoskeHHBIH B CJ1O, Ha ipeiMeT ero 0OHOBIICHUS MM U3MEHEHHUSL.

JlocTHKeHHEe KOMIIETCHIIMH OLIEHMBAETCs C MOMOIIBIO JIAOOPATOPHBIX PadOT U pyOEKHBIX
KOHTPOJIEH.

B cooTBeTCTBHMM C IJIAaHOM Ha TUCIMITIIMHBI CTYASHTaM BbIIAIOTCS 3aJJaHUs Ha 1TaOOpaTOpHbIE
pabotsl. [Tomrmo TpeboBaHMii U onmcaHus QyHKIIMOHANA B paboTe yKa3aH KpallHHH CPOK CIadu.
Jns cnaun naGopaTopHO# paboThI CTyEHTY HEOOXOIMMO HPUCIATh CChUIKY Ha PEro3UTOpHid B
GitHub Classroom W Ha XOCTHHT, TI€ pa3MeIIeH pe3yJbTaT paboThl ¢ peaTrn30BaHHBIM
(YHKLIMOHAJIOM, OIMCAaHHBIM B 3aaHuu. PaboTta cunraercs ciaHHoi eciau B Hell peanuzoBano 80%
u Oosiee TpeboBaHMil 1 (PyHKIIMOHAJIA, OIMCAHHOTO B 3a/IaHUU.

Kaxplif cTyieHT umeeT npaBo Ha 6 THEH oro3aaHusi, KOTOpble MOT'YT OBITh OTpaueHbl Ha
Tr00bIe 3ajaHus B TeueHne cemectpa. Ono3aHust mpeIHa3HaueHbl IS PEIIeHUs] OCOOBIX CUTYAIHH,
TaKuX Kak 00JIe3Hb UM Ype3BbIUaiiHble CeMENHHbIE 00CTOSATEILCTBA.

Korna ucrons30BaHbl BCE THU OMO3/IaHUS 32 KQXKIIBIA JCHb MTPOCPOUKH HAYHCISIETCs ITpad
B pa3zmepe 25% OT MakCUMaJIbHOT'O pe3yJjbTaTa 3a 3a/laHue. 3alaHusl, IPUCIaHHbIC I03Ke, YeM 4 JHH,
He OyIyT OIEHHBAThCSA. B CBA3M C 3aBHCHMOCTBIO MEXIY pabdOTaMH CTYICHTAaM MOXET
noTpeOOBATHCS BCE PABHO BBIIOIHUTDH NPEbIAYIINE PAOOTHI, 1aXKe €CJIM OHU HE OLIEHUBAIOTCS.

[Mocne cmaum mabopaTOpHO# pabOTHI CTYICHT JOJDKEH €€ 3aIllUTHTh. BOo BpeMs 3amuThl
1a00paTOpHOI pabOTHI MPEnoAaBaTellb MIPOBEPSIET PEIO3UTOPHM, XOCTUHT U BBITIOJIHEHUE KPUTEPHUEB
U TpeOOBAaHWH 3a/aHMs, a CTYJCHT OTBEYAET HA BONPOCHI MPEMOAaBATENs 10 €ro KOy, a TaKkKe
TEOPETUYECKUX BOIPOCOB, MPHUBEICHHBIX IOCTE TEKCTa 3aJaHus jaboparopHoil pabotel. Ecin
CTYACHT OTKa3bIBACTCS OTBEYATh HA BOIIPOCHI, MIJIM JIAET IMOJHOCTHIO HEBEPHBIC OTBETHI, MIIN OTBETHI
HE 110 TeMe, TO paboTa MOXKET CUUTAThCS CAAHHOM, HO IIPU 3TOM OHA HE OLICHUBAETCH.

Pabora nomxkHa OBITH BBIIIOJHEHA CTYJCHTOM CaMOCTOSITEIBHO: B PEMO3UTOPUU B CHCTEME
KOHTPOJIsl BEPCUI CTYJICHTa COJIEPKATCsl KOMMHUTBI TOJIBKO 332 €r0 aBTOPCTBOM, IO 3TUM KOMMUTaM
MOYKHO TIPOCIIEUTH KaK BeJlach paboTa, CTYACHT MOXET OOBSICHUTh CBOM KOJI M XOJ| BBHITIOJHEHUS
paboThI, €Clin 3TU MpaBUIIa HE COOIOAAI0TCS, TO paboTa HE CUMTAETCS CJAHHOM U HE OLICHUBACTCSL.

PyOexHble KOHTPONM THUIIYTCS B ayAHTOPUU HHIUBUAYAIGHO [0 BapUaHTY 3aJaHMA,
BBIJJAHHOMY IIperoiaBaTelieM B Ha3HaueHHbIE JHU. [Ipy OTCYTCTBMM CTyJ€HTa B JIeHb HallUCAHUS
KOHTPOJIBHOHM pabOThI €My JaeTcs eIIe OJIMH MIAHC €€ HAMMCATh Ha MOCIICAHEM 3aHSITHH B CEMECTPE,
HO 00513aTeJIbHO OYHO.

CTyneHThl JOJDKHBI 3apaHee coo0IaTh O TOM, YTO Y HUX MOTYT BOSHHKHYTh TPYAHOCTH CO
CBOEBPEMEHHOM crauell 3afaHus WiIM MpoekTa. [Ipm Hamuuumu peanbHbIX NPUYUH 3aEP’KKU
CTYACHTaM CJIEyeT KaK MOXXHO CKOpee CBSA3aThCsl C IPEToAaBaTeieM W OOCYAWTh BO3MOKHBIC
YCIIOBHS.

7.2 llIkaJjia ¥ KPUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00y4eHUs

JlabopaTopHasi paGoTa OIICHMBAETCS B TMPOIEHTAX CTEIECHH BBHITIOJHEHUS CIEAYIOIINX
KPHUTEPHUEB U JUIS BEICTABIICHHS OLIEHKU CYMMHPYIOTCS ITPOIICHTHI 33 KaXKIbIi U3 YETHIPEX KPUTECPHEB:

1. Tlonnora BbIOAHEHWS npakTHueckoro 3azaHus  (30%): cooTBETCTBYeT JH
(YHKIIMOHAJIBHOCTh 33/JlaHHBIM TPEOOBAaHHSAM M IIETSIM, HACKOJBKO TOYHO W 0€3 OIMHMOOK KOJ
BBITIOJIHSICT TIOCTABJICHHBIC 3aJaud, HACKOJbKO 3(QeKTHBHO 3amaHume oTBe4YaeT TPeOOBAHHAM
IIETICBOM ayTUTOPUH U 00ECTIeUYNBAET MIPUATHOE BOCTIPHSITHE.

2. KauectBo u crpykrypa kozma (10%): kauecTBO, YMTaeMOCTb M OpraHu3alus Koja,
PaLMOHAFHOCTD BBIITOIHEHUS 3a/1aHHsA, TIOCIIEI0BATEIIEHOCTh MIMEHOBAHUS U COOJIOICHHE JTyUIINX
NPaKTHUK.
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3. TBopuectBo u uHHOBauuu (10%): TBOpUeCKHMM MOAXOX CTYJEHTOB K BBIIIOJHEHUIO
3aJJaHUM, HACKOJBKO CTYACHTHl BBIIUIM 3a PAaMKH OCHOBHBIX TpeOOBaHMN M pealn30BaIU
JIOTIOJTHUTEIIbHBIE BOZMOKHOCTH HITH MCIIOJB30BAIM YHUKAIBHBIEC PELICHHUS.

4. OTBeThl Ha BOIPOCHI 0 KOy cTyaeHTa u teopuu (50%):

JlaeT KpaTKkuii OTBET, coleprKalinii oMOKY 1iIM HeTouHoCTH. Ha HaBoasue BOnpochl
otBeuaeT HenpaBuibHO (10% u3 50%)

JlaeT pa3BepHYTHIH OTBET, COAEp AU OMMOKY MM HeTOYHOCTH. Ha HaBozsIIEe BOIPOCHI
otBevaeT HeBepHO (20% u3 50%)

JlaeT pa3BepHYTHII OTBET, COAEp AU OMMOKY MK HeTOYHOCTH. Ha HaBozsIIEe BOIPOCHI
otBevaeT npaBmiIbHO (30% u3 50%)

JlaeT mpaBuIIbHBIE U pa3BEpHYThIE OTBETHI HA Bompockl (50% u3 50%).

R naGopaTopHble paccUUTBHIBAETCS KaK CPEIHEE Pe3yJIbTaTOB 3a BCE JJaOOpaTOPHBIE PaOOTHI.
3a nonHoe U 0e30mMO0YHOE BBIMOJIIHEHHE BCEX JTAOOPATOPHBIX PabOT B CPOK M UX 3AIIUTY MOXKHO
nosryduTh MakcumyMm 100 6amtos (R maGoparopHsie).

Py0e:xHBIN KOHTPOJIb OLIEHUBAETCS 110 CIIEIYIOIINM KPUTEPHSIM:

IlomHOTa BBHIMONHEHUS MPAKTUYECKOTO 3aJaHMs: COOTBETCTBYET JHM ()YHKIIMOHAJIBHOCTh
3aJJaHHBIM TPEOOBAHMSIM M LIEJSIM, HACKOJIBKO TOYHO U 0€3 OMIMOOK KOJI BHIMOIHSAET MOCTABICHHBIC
3a7jaunl.

KauecTBo U CTpyKTypa KoJja: Ka4eCTBO, YUTAEMOCTh U OpraHU3alus KOoja, palMoHaIbHOCTh
BBINOJIHEHMS 33]IaHMs], IOCIEI0BATEIbHOCTh UMEHOBAHMSI U COOJIIOICHHE JIyUIINX PAKTHUK.

TBOpPUECTBO M MHHOBAUUU: TBOPYECKUM IOAXOJ CTYACHTOB K BBIINOJHEHUIO 3aJaHUN,
HACKOJIBKO CTYJEHTHI BBIIUIM 332 PAMKHM OCHOBHBIX TPEOOBaHUI U Peaau30BaIM JOMOJIHUTEIIbHBIE
BO3MOXHOCTH WJIM UCTIOJIb30BAJIHM YHUKAJIBHBIC PEIICHUS.

ITonp30BaTENBCKUI OMBIT: OT3BIBUMBOCTD, JOCTYITHOCTb, HACKOJIBKO 3(P(PEKTUBHO 3a/laHUE
OTBEYaeT TPeOOBAHMM LIEJIEBOI ayIUTOPHH U 00ECTIEUMBAET MPUATHOE BOCHIPUSATHE.

CaMoCTOSTENbHOCTh PELICHUS: B PEMO3UTOPHM CTYAECHTa €CTh KOMMHTBHI TOJBKO 32 €ro
AaBTOPCTBOM, IT0 KOMMHUTaM B PETIO3UTOPHH MOKHO MIPOCIIEANTH KaK Belach padoTa, CTyIeHT MOXKET
OOBSICHUTB CBOM KOJI M XOJ1 BHIIIOJTHEHUS paOOTHI, €CIIM 3TH IPaBUiIa He COOII01al0TCs, TO paboTa He
CUUTAETCS CIAHHOM.

Bbonee noapoOHoOe onucaHue KPUTEPUEB JA€TCs B TEKCTE 3a4aHUS pyOEKHOTO KOHTPOJIS.

3a MOJIHOCTHIO BHITIOJIHEHHBIE PyOEKHBIE KOHTPOJIH TaKke MOKHO moydntsh 100 6amtoB (R
KOHTPOJIb).

Taxoke umeercs kodpuuueHT craHHbIX pador K cmaHHbIe, KOTOpbIM paBeH 1 eciu Bce
pabotsl caanel u 0 eciim Xx0Ts1 ObI 0J1HA paboTa HE caHa.

Wroroselii 6amt paccuntbiBaercs no ¢popmyse: R cem = (0,5 x R mabopartopnsie + 0,5 x R
KoHTpouib) * K cnanHbIe.

HToroBbIii 6ayut mepecYnThIBACTCS 10 IIKaIe HIKE M Ha OCHOBAHUU TTOTYY€HHOW OLIEHKU
(bukcupyercs pe3ysibTaT NIPOMEXYTOUHOHN aTTecTalum.

CootserctBue 6amioB B 100 6amibHON PEHTHHTOBOM CUCTEME OIIEHKE 10 4-0abHOM MIKaie:

0-54 - HEyJOBIETBOPUTEIILHO

55-69 - ynoBIETBOPUTEIBHO

70-84 - xopomuio

85-100 — oTiimyHO

7.3 OueHo4HbIE CPEACTBA

7.3.1 Texymuii KOHTPOJIb

[Ipumepsbl BOIIPOCOB AJIst YCTHOTO OIpoca

K reme 1. Ctpykrypsl nanusix. 1. Kimaccudukamms ctpyktyp nansbeix. 2. Onepamnuu Ha
CTPYKTypaMH JIaHHbIX. 3. TUIbI TaHHBIX TUHEUHOUN CTPYKTYpbl. 4. JINHEHHbBIE CTPYKTYPhI TAHHBIX C

MMPAMBIM U ITOCJIICAOBATCIIBHBIM JOCTYIIOM. 5. CTeKI/I, ouepeau, ouepeau ¢ IpuopuTeTOM, JACKH,
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CBSI3aHHbIE CIUCKU. 6. OTHOCBSI3HBIN JIMHEUHBIN CIIUCOK, HUKINYECKUE CIIMCKHU, ABYCBS3HBIN
JIMHEWHBIN CIUCOK. 7. MyIbTUCIIMCKH.

K teme 2. Anropur™bl 06pab0OTKH JaHHBIX. 1. ANTOPUTMBI 00paOOTKH TaHHBIX JTHHEHHOU
CTPYKTYpHI — copTupoBKa. 2. CoptupoBka BeIOOpoM. 3. CopTHpOoBKa 0OMEHOM (ITy3bIpeK). 4.
CoptupoBka BcTtaBkaMu. 5. COpTUpOBKa CIUSHUEM. 6. AHAIN3 CIIOAKHOCTH aJTOPUTMOB. 7.
Copruposka llenna. 8. beictpas coptupoBka. 9. Ilupamuansnaas coptuposka. 10. AHanu3
CJIOHOCTH alrOpuUTMOB. 1 1.Anroputmel 00pabOTKU JaHHBIX TUHEHHON CTPYKTYPhI — TIOUCK.
12.Metoas! noucka. 13.IlocnenosarenbHblii nouck. 14.bunapheiii nouck. 15.MHTepnoanpyonmii
nouck. 16.duboHay4yneB MOUCK.

7.3.2 TlpomexyToUyHasi aTTECTaIUs

Bompocs! k 3a4eTy

. IIponiecc co3ganusi KOMIbIOTEPHON MPOTPAMMBI.

. [IceBnosA3BIK ¥ MoMAroBas «KpUCTALIU3ALMS aJITOPUTMOB.

. OBPUCTUYECKUE ANTOPUTMBI.

. [loHsITHSI TUTIA JAHHBIX, CTPYKTYPHI TaHHBIX, a0CTPAKTHOTO TUMA JTAHHBIX.
. IlonsaTne yxaszarens.

. IlonsTHE KypCopa.

. MaccuBsl.

0 1 N L A W N —

. 3anucu.

9. ®aiinsl.

10.ITonsATHEe aOCTPAKTHOTO TUTIA JAHHBIX CITUCOK.
11.CBsi3HbBIE CIIUCKHU.

12.]JIBa)k 1Bl CBSA3HBIC CIIMCKH.

13.I1onsTHE CcTEKA.

14.IlonsTue ouepenu.

15.Pexypcun u peKypCUBHBIE TPOLIEAYPHI.

16./lepeBo Kak uepapxuueckasi CTpyKTypa y3J0B.
17.HeynopsiioueHHBIE U YIIOPSAIOYEHHBIE JEPEBbSI.
18.Crioco6s1 00X0/1a y3710B JIepeBa.

19.ITomeyeHHbIE NEPEBBS U AEPEBbS BEIPAXKEHUM.
20.Bpruncnenne «HacleCTBEHHBIX» JaHHbBIX.
21.Kogst Xaddmana.

22.Coznanue nepesa Xaddmana.

23.Anroputm Xaddmana u ero peanuszanus.

24 JIuHEeMHO yNops104€HHOE MHOKECTBO.
25.0cHOBHBIE OTI€paIiH, BBHIIIOJHAEMbIE HaJ] MHOKECTBAMH.
26.0meparopsl aOCTPAKTHBIX TUIIOB JaHHBIX, OCHOBAHHBIX HA MHOYKECTBAX.
27.0100pakeHHsI MHOYKECTB.

28.CnoBapb Kak aOCTpaKTHBII TUIIA MHOXKECTBA.
29.XemupoBaHUe KaK METOJ] pean3alii clIOBapeu.
30.0TKpbITOE XEMHUPOBAHHUE.

31.3akpbITOE XEMIUPOBAHUE.

32.0uenka 3pPeKTHBHOCTH XenI-()yHKITHIA.
33.PectpykTypu3aiiys Xen-Ta0auil.

34.04epenb ¢ NPUOPUTETAMHU KaK MOJIETTb MHOKECTBA.
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35.Peanu3anyst ouepeau ¢ IpUOPUTETAMU IOCPEACTBOM YaCTUYHO YIOPSITOYEHHBIX

JICPCBHEB.

36.CnoxHble MHOKECTBA.

37.0THOLIEHUS] KMHOTHE-KO-MHOTHM).

38.CTpyKTypbl MYJbTUCITUCKOB.

39.[lepeBbsi ABOMYHOTO MOUCKA.

40.IToHSTHSI OPUEHTUPOBAHHOTO M HEOPUEHTUPOBAHHOTO TpadoB.
41 .Matpuna CMEXHOCTH.

42.A0cTpaKTHBIE THITBI JAHHBIX JJI1 OPHEHTUPOBAHHBIX TPadoB.
43.3amaya HaxXOKIEHMSI KpaTyaiIlero NyTu ¢ OJHUM UCTOYHHUKOM.
44 «OKanuslit» anroputm JledKkcTpsl.

45.HaxoxaeHre KpaTyaillinx myTeld Mex 1y napaMu BEpILIUH.
46.Anroputm dolina U ero pean3anms.

47.HaxoxneHne eHTpa OpUeHTUPOBAHHOTO Tpada.

48.ITorck OpHEeHTUPOBAHHOTO Tpada B TIyOuHy.
49.0OpueHTHPOBaHHBIN allUKINYECKU Tpad.

50.Tononornyeckasi COpTUPOBKA.

51.0cToBHBIE EPEBBS MUHUMAIBHOW CTOMMOCTH.

52.Anroputm Ilpuma.

53.Anroputm Kpyckana.

54.06x01 HEOPUEHTUPOBAHHOTO Tpada METOIOM TIOUCKA B TIIYOUHY.
55.06x01 HEOPUEHTUPOBAHHOTO Tpada METOIOM TOUCKA B IITUPHUHY.
56.IlocnenoBaTeabHBINA IOUCK B MACCHUBAX.
57.IlocnenoBaTenbHbI MOUCK B CBA3HBIX CIIMCKAX.

58.buHapHbIil TOMCK B MAaCCUBAX.

59.buHapHBII NOUCK B CBSA3HBIX CIHUCKAX.

60.3aaua COpTUPOBKH.

61.CopTrpoBKa METOZIOM «ITY3bIPbKaY.

62.CopTHUpOBKa BCTaBKaMH.

63.CopTupoBKa MOCPEICTBOM BBIOOPA.

64.BpeMenHast C10)KHOCTh METOJIOB COPTUPOBKH.

65.I1lponienypa ObICTPON COPTUPOBKH.

66.BpemeHHast COKHOCTh OBICTPON COPTUPOBKH.
67.AGCTpaKTHBIN aNTOPUTM MHUPAMUIATEHONW COPTUPOBKH.
68.J[Byx3TanHas «kapMaHHas»» COPTUPOBKA.

69.006m1as nopaspsiHasi COpTHPOBKa.

70.Coptuposka lllenna.

71.0npenenenrie 3pGEeKTUBHOCTH aTOPUTMA.

72.1loaxoasl K pEICHUIO PEKYPPEHTHBIX COOTHOIIECHUM.
73.00111ee perieHre peKyppEeHTHBIX COOTHOIICHUH.
74.01HOPOAHBIE U YACTHBIE PEUICHUSI PEKYPPEHTHBIX YPaBHEHUN.
75.MeToJ 1eKOMITO3UIIUH IIPH pa3pabdOTKe alrOPUTMOB.
76.Tabmu1pl perieHnii B TMHAMUYECKOM IPOTrPaMMHUPOBAHHH.
77.3apava TpUAHTYJISIIMA MHOTOYTOJIbHUKA.

78.«OKamHbie» anropuT™Mbl Kak 3BPUCTHKHU.

79.3amaya KOMMUBOSIKEPA M TAMUIBTOHOB ITUKII.
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80.Metox noucka c BO3BpaToM.
81.Merox anbda-6era OTCCUCHHUS.

82.0rpanuueHus IBPUCTUYECKUX AJITOPUTMOB.

83.9BpUCTUYECKUI TTOUCK.
84.ITonck Ha UTPOBBIX JIepeBbsX (Tpadax).
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