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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-7. CniocobeH pa3pabaThiBaTh NOIIK-7.1.  3HaeT  OCHOBHBIE  SI3BIKH
QJITOPUTMBI U TIPOTPAMMBI, TIPUTOTHBIC IS IPOTPaMMHPOBAHUS, OTIepaIMOHHBIC
MPAKTUIECKOTO TPHUMCHECHHUS CUCTEMBI U OOOJIOUKH, COBPEMEHHBIE CPEJIbl

pa3paboTKu IPOrpaMMHOTO 00eCTIeueHUSI.
HNOIIK-7.2. Ymeer cOCTaBIATh AJITOPUTMBI,
nucatbh W OTJ@XUBAaTh KOJBI Ha  SI3BIKE
POTPaMMHPOBaHUS, TECTHPOBATh
paboTOCTIOCOOHOCTD MIPOrpamMMmBl,
WHTETPUPOBATH MPOTPAMMHBIE MOIYIIH.
NOIIK-7.3. BnageeT si3b1koM
POTPaMMHUPOBAHUS, METOJAMH OTJIAJIKUA U
TECTUPOBaHUS pabOTOCIIOCOOHOCTH
IPOTrPaMMBbI

UIIK-4.1. 3HaeT: METOBI OITMCAHUSA
JITOPUTMOB, OCHOBHBIE a0CTPAKTHBIE THTIBI
I1K-4. Crioco6eH npoBOUTH pa60Tbv1 1o JIAHHBIX 1 HX Pean3aLlin;

WHTETPALUH IPOTPAMMHBIX MOIYJIEH 1
KOMIIOHEHT U MPOBEPKY pabOTOCTIOCOOHOCTH
BBIITYCKOB ITPOTPAaMMHBIX IPOTYKTOB

NIIK-4.2. YMeert: pazpaOaTbiBaTh aaTrOpUTMbI
JUIsl KOHKPETHBIX 3a71a4, YUYUThIBAs pa3Iuuus
B IIPE/CTaBICHUN HH(POPMAITMOHHBIX

00BEKTOB COBPEMEHHBIMU Opay3epamH.

2 MecTO IUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
JlucuuiuiiHa OTHOCHTCS K 4acTH, (OpMHpyeMOW YyYacTHUKaAMH 00pa30BaTEbHBIX
oTHomIeHU! Oyoka b1.2 ¥ MEXTUCIUIUIMHAPHO CBS3aHA C IMOAJMCPKUBAOIIMMHU TUCITUTUIMHAMU:
OCHOBBI TPOTPAMMHUPOBAHHS W TIOCISAYIONIMMH TUCHUILIMHAMH: 00paboTka H300pakKeHUH,
MaTeMaTHUdYCCKNUEC METOJAbI aHAJIN3a JAHHBIX.

3 Crpykrypa M coep:KaHue TUCHUIIAHBI

OO6mmast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUITHI (144 qaca).



3.1 Buabl y4eOHO# padoThl U TPYA0EMKOCTH AJis1 O4HOH GOpMBbI 00yUeHUs

Ne . KoaunuectBo CemecTpsl
Buj yueOHoii padoThl
n/n 4acoB 1
1 | AyauTopHbIe 3aHATHS 48 48
B ToMm uucne:
1.1 | Jlekuun 18 18
1.2 | CemuHapckue/IpakTUYECKHE 3aHATHUS
1.3 | JlaGopaTopHbIe 3aHATHUS 30 30
2 | CamocTosiTenbHasA padoTa 96 96
3 | IIpoMexkyTOYHAA aTTeCTAIUS
DK3aMeH 9K3aMeH
Hroro: 144 144
3.2 TemaTn4eckuii JIAH U3y4YeHHU S TUCHUIIMHBI 1JI1 OYHOH (POPMBI
o0yueHust
TpyroeMkocTb, 4ac
AyauropHas pabora E
~ 0 2
J:/') Pa3zjennl/TeMbl - % % g a o § g qE =
I JUCIHHUILINHDBI Bcero E :é* o E % E gé % E ,%
S |Ecg 55 E5|¢&g*=
3278 | &8 2
O E = = &)
1 SI3BIKM TpOTpaMMUpPOBAHUS, 13 1 2 10
AJITOPUTMBI, CTPYKTYPbI JaHHBIX
2 BBenenue B aHanu3 CI0KHOCTU 13 1 2 10
AJITOPUTMOB
3 ITouck u coptupoBka 14 2 10
4 CTpyKTypbl JaHHBIX: MACCUBBI, CTEKH, 14 2 2 10
Ouepef, COHUCKH
5 AHanu3 CI0XKHOCTH aJITOPUTMOB 14 2 2 10
6 AcuMrToTuueckas OleHKa 14 2 2 10
3¢ HEKTUBHOCTH ONEpalyii ¢ MaCCHBOM
7 AJNTOPUTMBI TIOUCKA 15 2 4 9
8 ANTOpPUTMBI COPTUPOBKHU 15 2 4 9
9 [IporpamMmMHast peanuzanus CTpyKTyp 15 2 4 9
JTAaHHBIX
10 | HekoTtopsle anroputMbl 17 2 6 9
Hroro 144 18 30 96




3.3 Conepxkanue JTUCHHUILINHBI

S3bIKM IPOrpaMMUPOBAHMSI, AITOPUTMBI, CTPYKTYpbI JaHHBIX. PaccMarpuBaemMbl BOIIPOCHI:
S3pIKM IporpaMMUpOBaHUs. AITOpPUTMBIL. MTepaTuBHBIE U pEKypPCHBHBIE alrOpUTMbL. CTPYKTYpHI
JTAaHHBIX.

BBeneHne B aHain3 CIOKHOCTH anroputmoB. PaccMarpuBaembl Bompocsl: CI0KHOCTH
IKCTIEPUMEHTAIBHOTO aHan3a dPEeKTUBHOCTH anroputMma. ba3zosrsie onepanuu. [Toacuer 6a30BbIx
omnepauuil. ACHUMNTOTHYECKAass OLEHKAa CIOKHOCTH aIroputMa. ACHUMITOTHYECKAs OLEHKa
3 PEKTUBHOCTH OTIEpAIN C MACCUBOM, CITHCKOM, KOPTEKEM.

Ilouck n coprupoBka. PaccmarpuBaemel Bompocsl: [louck. IlocnenoBaTenbHbI NOWCK B
HEOTCOPTUPOBAHHOM MaccuBe. [locienoBaTenpHbIi MOUCK B OTCOPTUPOBAHHOM MacCuBe. buHapHbIi
nouck. CoptupoBku. OOmeHHBIE cOpTHUPOBKU. CopTHpoBKa BbIOOpOM. COpPTHPOBKAa BCTaBKAMH.
Coprtuposka llenna. beictpast coprupoBka. CoptupoBka ciausiHueM. CpaBHEHNE COPTUPOBOK.

CTpyKTypsl [aHHBIX: MACCHUBBI, CTCKH, O4YEpPEIH, CIIHCKH. PaccmarpuBaeMbl BONIPOCHI:
MaccuBbl, CIIUCKH, KOPTEKU. BUOIMOTEKH, PYHKINU, METOIBI Ul pabOTHI C MACCUBOM, CITUCKaMH,
Koprexamu. Cratnueckne M auHamuyeckue maccusbl. Creku. IIporpamMMHas peanmsanus creka.
Ouepenu. Ilporpammuas peannszauus ouepenu. CBsizHble cnUCKU. OJHOHAIIPABIICHHBIE CBS3HbBIE
cnucku. Lluknuueckne CBsA3HbIE CIIMCKU. /[ByHaNpaBiIeHHBIE CBA3HBIE CIIMCKU.

3.4 TemaTuka J1a00paTOPHBIX 3AHATHI

S3pIKM IpOrpaMMUpPOBaHUs, AITOPUTMBI, CTPYKTYPBI JaHHBIX
BBeneHune B aHaIN3 CI0KHOCTH aITOPUTMOB

ITouck u coprupoBka

CTpyKTypbl JaHHBIX: MAaCCUBBI, CTEKH, OUEPENIU, CITUCKU

AHanus CII0)KHOCTH aJITOPUTMOB

AcumnroTnyeckas orieHKa 3 ()EeKTUBHOCTH OTIepaIfii ¢ MaCCHBOM
ANTOpUTMBI IOUCKA

ANTrOpuUTMBI COPTUPOBKH

IIporpaMMHas peanuzanus CTpyKTyp JaHHBIX

Hexkortopsie anroputmel

4 YueOHO-MeTOAM4YeCKOe M HH(POPMALIMOHHOE O0ecreYeHue

4.1 HopmatuBHbie 10KyMeHTHI 1 'OCTbI

1. ®enepanbublii 3ak0H 0T 29 nexadpst 2012 rona Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanum» (C IBMEHEHUSIMU U JIOTIOTHECHUSIMU );

2. denepanbHblii TOCYAaPCTBEHHBIH 00pa30BaTEIbHBIN CTaHAAPT BHICIIETO 0Opa30BaHUS -
OakanaBpuat 1o HampasieHuto nmoarotoBku 09.03.03 Ipuknagnas nHpopMaTHKa, YTBEPKIACHHBIN
npuka3zoM MunuctepcTBa oOpasoBanus 1 Hayku Poccuiickoit @enepaunu ot 19.09.2017 Ne 922.

3. [Ipuka3z MunucrepctBa obpazoBanus u Hayku PD ot 05 ampemst 2017 1. Ne 301 «O6
yrBepkaeHnH [lopsaka opraHuM3allid M OCYIIECTBJIEHUS OOpa30BaTENbHOW JEATENBHOCTH IO
00pa3oBaTebHBIM IIPOrPaMMaM BBICIIIETO 00pa30BaHUs — IIporpaMMaM OakajgaBpuaTa, mporpaMMam
crenuainTeTa, IporpaMMaM MarucTpaTyphl;

4. Tlopsimox TpOBENEeHHsI TOCYIApCTBEHHON HMTOTOBOM aTTecTalMu MO 00pa3oBaTEIbHBIM
nporpaMMaM BBICHIETO0 00pa30BaHUsl — MporpaMMaM OakajlaBpuaTa, IporpaMMmaM CIeluaiuTeTa u
porpaMmMaM MarucTpaTyphbl, YTBEPKACHHBIN MpukazoM MunoOpHayku Poccun ot 29 utonst 2015 T.
Ne 636;

5. TlonoxxeHue O NPAKTHUUECKOM MOATrOTOBKE OOYYaIOLIUXCS, YTBEPKIACHHOE IPUKA30M
MunuctepcTBa Haykd H BbICIIero oOpaszoBanusi Poccwuiickoit ®epeparuun u MuHUCTEpCTBa
npocsenieHust Poccutickoit @enepanuu ot 5 aprycra 2020 r. Ne 885/390.



4.2 OcHOBHas IMTEpaTypa

[TaBnos, JI. A. CTpyKTypbl 1 aNTOpUTMBI 00pabOTKN JaHHBIX: y4eOHHK 11t By3oB / JI. A. [1aBnos,
H. B. TlepoBa. — 3-e u3n., crep. — Cankt-IletepOypr: Jlanb, 2021. — 256 c. — ISBN 978-5-8114-
7259-8. — Tekct: »nekTpoHHbIM // JlaHb: 31eKTpoHHO-OMONIMOTeyHass cucrema. — URL:
https://e.lanbook.com/book/156929 (mata oOpamenus: 24.09.2023). — Pexum goctymna: yis
aBTOPU3. MOJIb30BATEINEH.

4.3 lonoiHUTEJIbHAS JIUTEPATypa

CeipomsaTHukoB, B. I1. CTpyKTypbl 11 anroput™Mbl 00paboTku ganHbIX: [IpakTukym: yaeOHOE mocodue
/ B. I1. CeipomsataukoB. — Mocksa: PTY MUPDA, 2020. — 244 c¢. — Tekcr: a1ekTpoHHBIH // JIaHb:
IeKTpOHHO-OMOMMoTewnass cucrema. — URL:  https://e.lanbook.com/book/163915  (mara
oOpamenusi: 24.09.2023). — Pexxum gocTyma: uis aBTOPU3. MOJIb30BaTENCH.

4.4 JnekTpoHHBIE 00pa3oBaTeIbHbIE PECYPChI

1. 0P kypc B Ims ANTOPUTMBI ¥ CTPYKTYPBI JaHHBIX
https://online.mospolytech.ru/course/view.php?id=13265
2. OBC IPR SMART (https://www.iprbookshop.ru/)

3. OBC Jlans (https://e.lanbook.com/)
4. O6pa3zoBarenpHas miaTdopma FOpaiit. s By30B u ccy3oB (https://urait.ru/)

4.5 JInnieH3u0HHOE ¥ CBOOOHO pacpoCcTpaHsieMoe NPOorpaMMHoOe
ol0ecmeuenue

Visual Studio Code

Google Colab

bpay3zepst Chrome, Edge, Firefox

OpenVPN c npaBamu 114 3a1ycKa y CTyI€HTOB
FileZilla

PuTTy

Git

Node.js 18

Python 3.10

0. Wireshark

=00 kWD

4.6 CoBpeMeHHbIe NpodeccuoHATIbHBIE 0a3bl TaAHHBIX U MH(POPMALIMOHHbIE
CIIPAaBOYHbIE CHCTEMbI

https://habr.com/ru/articles/
5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne

s mpoBeneHus 1a00OpaTOPHBIX PabOT U CAMOCTOATEIBHOU pabOTHI CTYJAEHTOB MOIXOIST
ayJIUTOPUH, OCHAIIICHHBIE KOMITBIOTEPAMHU C IMPOTPaMMHBIM 00€CII€UeHHEM B COOTBETCTBHHU CO
CIIUCKOM B MyHKTE 4.5 ¥ MOAKITIOYEHHbIE K HHTEPHETY.

Uncmo paboymx MeCT B ayJAUTOPUU JODKHO OBITh JOCTAaTOYHBIM JUIS OOCCIICUCHUS
WHAUBUIYaIbHON pabOThI CTYAEHTOB.

Pabouee mecTo npenoaaBaTeis 10JKHO OBITh OCHAIIICHO KOMITHIOTEPOM C MOAKIIOUYEHHBIM K
HEMY MMPOEKTOPOM WJIM MHBIM aHAJOTHYHBIM MO (YHKIIMOHATFHOMY Ha3HAYCHHUIO 000PYI0OBaHHEM.


https://online.mospolytech.ru/course/view.php?id=13265

6 Meroanuyeckne peKOMeHAAUMHU

6.1 MeToauuecKkue peKoMeHIAMH /ISl TIPenoaBaTeJisi 10 OPraHu3alun
00y4eHus

1. IIpy NOATOTOBKE K 3aHATHAM CIIEAYyeT NpeaBapUTENbHO MpopaboTaTh MaTepuall 3aHATHUS,
IIPEAYCMOTPEB €r0 MOJIadyy TOYHO B OTBEACHHOE UISl 3TOTO BpeMs 3aHATHs. ClienyeT NOArOTOBUTH
HE0OXOIMMBbIE MaTepHajbl — TEOPETUUYECKHE CBEACHUS, 3anauu U jap. [Ipu mpoBeaeHuu 3aHATHA
clielyeT KOHTPOJIMPOBATh MOJauyy MaTepuaja U pelieHHe 3aJaHuil ¢ yueToM yueOHOro BpPEeMEHH,
OTBEJICHHOTO JIJIS 3aHATHS.

2. Ilpu mpoBepke pabOT M OTYETOB CJEAYeT YYHUTHIBATh HE TOJBKO MPAaBUIBLHOCTD
BBITIOJTHCHMSI 3aJaHUi, HO M ONTUMAJIbHOCTh BBHIOPAHHBIX METOJOB PEIICHHS, MPABUIHLHOCTH
BBIIIOJIHEHHSI BCEX €r0 II1AroB.

6.2 MeToan4yecKkue peKOMEHIAUMY VISl 00y4aI0IIMXCH 110 0CBOCHUI0
AU CHMIIIHHBI

N3ydeHne TUCHUILINHBI OCYIIECTBIISIETCS B CTPOIOM COOTBETCTBUU C LIEJIEBOI YCTaHOBKOM B
TECHOM B3aMMOCBSI3M C Yy4uyeOHbIM IIaHOM. OCHOBOH TEOpPETHUECKOM IMOATOTOBKHM CTYIEHTOB
SBIISIIOTCSL JICKIIUM U CAMOCTOsITeNIbHAs paboTa.

B mpomecce camocTosITeNbHOW palbOTBhl CTYIAEHTHI 3aKPEIUISIIOT U YIIyOJsiOT 3HaHWUS,
IIOJIy4YE€HHBIE BO BPEMS ayJUTOPHBIX 3aHATHI, TOTOBATCSA K IMPOMEKYTOYHOM aTTECTALlMU, a TaKKe
CaMOCTOSITENIbHO U3Y4alOT OTJENIbHbBIE TEMbl YUEOHON MPOTrpaMMBbl.

Ha 3aHATHAX CTYIEHTOB, B TOM YHCJE IPEAINOJAralolIMX MPAKTUYECKYHO NEATEIBHOCTD,
OCYILIECTBIISICTCS 3aKPETJICHUE MOJTYYCHHBIX, B TOM YHCJIE U B IPOLIECCE CAMOCTOSTEIBHOM paboTHl,
3HaHui. Ocoboe BHHMMaHME OOpallaeTcs Ha Pa3BUTHE YMEHUI M HAaBBIKOB YCTAHOBJIEHUS CBSI3U
MOJIOKEHUN TEOPUH C MPOPECCHOHATBHON IEATEIHOCTHIO OYAYIIEro CIeHUAINCTA.

CamocrosTenbHas paboTa OCYIIECTBISAETCS MHAMBHUIYadbHO. KOHTPOIb caMOCTOSTEIBHOM
paboThI opranusyercs B IBYX Gopmax:

. CaMOKOHTPOJIb M CAMOOLICHKA CTYICHTA;

. KOHTPOJIb CO CTOPOHBI ITpenoaBaTeiel (TEKYIUN U IPOMEKYTOUHBIN ).

Texymuii KOHTPOJIb OCYIIECTBIIACTCS HA Ay AUTOPHBIX 3aHATHIX.

Kpurepusimu o1leHKH pe3yIbTaTOB CAMOCTOATEIBHOM pabOThI CTYICHTA SBISIOTCA:

. YPOBEHb OCBOEHHSI CTYJICHTOM Y4eOHOTO MaTepHara,

° YMCHUA CTYACHTA HCIOJB30BATH TCOPCTUUCCKHUC 3HAHHA TIIPU  BBINIOJHCHUU
NPaKTUYECKHX 3a/1a4;

. c(hOpMHUPOBAHHOCTH KOMIIETCHIIN;

. odopMIIeHHe MaTepraja B COOTBETCTBUH C TPEOOBAHUSMH.

[IpuBercTBYyeTCsl 00CYKACHHE CaMUX 3aJaHUH C IPYTMMHU CTyJIEHTaMU: MOKHO KaK JaBarth,
TaK M IOJIy4aThb COBETHI IO OOLICH CTpaTeruy BBINOJHEHHMs M W3y4YeHHs MaTepuana, JaBaTh U
[0JIy4aTh MOMOIIbL B oTiaake. OAHAKO mHUcaTh KOJA CTYACHT JIOJDKEH CaMOCTOSATENbHO. JlenuThes
KOJZIOM WJIH IIUCATh €r0 COBMECTHO 3AMPELLEHO.

7 DoHJ OLEHOYHBbIX CPEICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHHs

[IpuBeeHHbIE HIDKE MpaBUIa BHICTABICHHS OLICHOK U OMO3JaHUNA MOTYT OBITh M3MEHEHBI,
€CIM TpernojaBaTelb COUYTET 3TO HEOOXOAMMBIM. BakHO, YTOOBI CTYIEHTHI PETYISPHO
pOCMaTpPUBAIH TUIaH Kypca, BeutokeHHbI B CJ1O, Ha mpeameT ero 0OHOBIEHUS WIH U3MEHEHHS.

JlocTrkeHHEe KOMIICTCHIIMIA OIIEHWBAETCS ¢ TOMOIIBIO JTAOOPATOPHBIX PadOT M PYOSKHBIX
koHTposeid. Muaukatopsr MOIIK-7.1, UOIIK-7.2, NOIIK-7.3, UIIK-4.1, UIIK-4.2 3an0eHbI B
Temax 1-12.
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B cooTBeTCTBHM C TJIAaHOM Ha TUCIMITIIMHBI CTYACHTAM BbIIAIOTCS 3aJJaHNs Ha TAOOpaTOpHBIE
pabotsl. [Tomumo TpeGoBanmii u onucanus GyHKIMOHAIA B padOTe yKa3aH KpalHHA CPOK ClIayu.
Jns cnaun maGopaTopHOil paboTHI CTyEHTY HEOOXOIMMO MPHUCIATh CCHUIKY Ha PETo3UTOPH B
GitHub Classroom ©u Ha XOCTHHT, TJ¢ pa3MEIICH pe3yibTaT pPabOoThl C peaM30BaHHBIM
(yHKIIMOHAJIOM, ONMCAaHHBIM B 331aHuu. PaboTta cunraeTcs caHHoi eciau B Hell peanuzoBano 80%
u O6osee TpeOoBaHUi U (PYHKIIMOHAJIA, OTIMCAHHOTO B 3aJJaHUH.

Kaxnplif cTyIeHT umeeT npaBo Ha 6 THEH oro3aaHusi, KOTOpble MOTYT OBITh OTpaueHBI Ha
ro0ble 3ajaHKs B TeueHue cemecTpa. Ono3aHus peJHa3HaueHbl JJIs PEIIeHUs] 0COOBIX CUTYaIHH,
TaKUX Kak 00JIe3Hb WM Ype3BbIUYaliHbIE CeMEHHBIE 00CTOSTEILCTBA.

Koraa ucnonp3oBaHbl BCe THU ONO3/1aHUS 3@ KX/l J€Hb IPOCPOUKH HAUYUCIISIETCs ITpad
B pazMepe 25% OT MaKCUMaJIbHOT'O pe3yJibTaTa 3a 3a/laHue. 3a/laHus, IPUCIaHHbIE 103Ke, YeM 4 JIHS,
He OyayT oOuLeHMBaThCsA. B CBA3M C 3aBUCHMOCTBIO MEXIYy paboTaMHM CTyIEHTaM MOXET
noTpeOOBaTHCS BCE PABHO BBIIOIHUTDH MPEBIAYIINE PA0OTHI, 1a)Ke €CJIM OHU HE OLIEHUBAIOTCS.

[Tocne cpaum maGopatopHO pabOTHI CTYIEHT JOJDKEH €€ 3alluTUTh. Bo Bpems 3amuThl
71a00paTOPHOI pabOTHI MPEToAaBaTENb IPOBEPSIET PEIIO3UTOPHIA, XOCTUHT U BBITIOJIHEHUE KPUTEPHUEB
U TpeOOBaHUH 3a/laHMs, a CTYJEHT OTBEYaeT Ha BOIPOCHI MPENOojAaBaTelis MO €ro Kooy, a TaKxke
TEOPETUYECKUX BOIIPOCOB, MPHUBEICHHBIX IOCTE TEKCTa 3aJaHus JabopartopHoil pabotel. Eciu
CTYAEHT OTKa3bIBAa€TCA OTBEYATh HA BOIIPOCHI, MJIM 1a€T MOJIHOCTBIO HEBEPHBIE OTBETHI, MJIM OTBETHI
HE I10 TeMe, TO paboTa MOXKET CUUTAThCS CAAHHOW, HO TIPU 3TOM OHA HE OILICHUBACTCS.

Pabora nomkHa OBITH BBIOJHEHA CTYJEHTOM CaMOCTOSITEIbHO: B PEHNO3UTOPUU B CHCTEME
KOHTPOJISI BEPCUI CTYJCHTA COJIEPKATCsI KOMMHUTBI TOJIBKO 332 €r0 aBTOPCTBOM, IO 3TUM KOMMHUTaM
MOJKHO IPOCJIEAUTh KaK BeJlach paboTa, CTYAEHT MOXKET OOBSICHUTh CBOM KOJl M XOJ| BBIIIOJHEHUS
paboThI, €ciM ATH IpaBUiIa HE COOMIOAAIOTCS, TO pabOTa HE CUNTAETCS CIAHHON M HE OLCHUBAETCSI.

PyOexHble KOHTpPOJNIM MUIIYTCS B ayAUTOPUH HHIMBUAYAJIBHO [0 BapUaHTy 3aJaHMs,
BBIJJAHHOMY IIpETo/iaBaTelieM B Ha3HaueHHbIC JHU. [Ipy OTCYTCTBHM CTyJEHTa B JI€Hb HAITUCAHUS
KOHTPOJIbHOM paboThl €My J1aeTcsl €lle OJIMH IIaHC €€ HaIucaTh Ha MOCIEAHEM 3aHATHH B CEMECTPE,
HO 0053aTEIbHO OYHO.

CryaeHTbl JODKHBI 3apaHee coo0IaTh O TOM, YTO Y HUX MOTYT BO3HUKHYTb TPYAHOCTH CO
CBOEBPEMEHHOM clayed 3ajaHus Wiad Ipoekra. [Ipy Hamuyuu peanbHBIX INPUYUH 3aJCPKKU
CTYACHTaM CJIeJyeT KaK MOXHO CKOpee CBA3aTbCs C IMPENOAABATENEM U OOCYAUTh BO3MOKHBIE
YCIIOBHSI.

7.2 llIkaJjia 1 KPpUTEPHUH OLIEHUBAHUS PE3YJIbTATOB 00y4YeHUA

HroroBslii 6amt RUTOT COCTOUT U3 5-M COCTaBIAIONIMX U PACCUUTHIBACTCS 1O (hopMyJie:
Ruror = Rxontponbsubie + Rmabopatopusie + R3agannel + R3ananue2 + Ruror.tect.

RKOHTpOIBHBIE — GaJLIbI, TOJYUYSHHBIH 3a BBIMOJIHEHUE KOHTPOJIBHBIX paldoT;

Rnabopatopaple — Oajuibl, TONXy4YeHHBIE 3a paboTy Ha JTaOOpaTOPHBIX 3aHATUAX U
BBINOJIHEHHE J1a00paTOPHBIX padoT;

R3ananuel — Gann, momydeHHbIN 3a CaMOCTOSITENILHOE BBINOJHEHUE 3afaHusi] 1o padote ¢
3aKOJMPOBAHHBIMU CTPOYKAMH NPOIPAMMHOI0 KOJa;

R3ananue? - Gami, nony4eHHbIN 3a BBINOJIHEHHUE 3aJjaHusI2 0 paboTe ¢ 3aKOJUPOBAHHBIMU
CTPOUYKaMH MPOrPaMMHOI0 KOJ1a Ha OcjeIHEM Ja00paTOPHOM 3aHTUH;

Ruror.tect — 6as1 3a UTOTOBBIM TECT.

3a KOHTpOJIbHBIE PA0OTHI MOKHO HaOpaTh 10 45 GaysioB, 3a mabopaTopHble 3aHATHA — 10 10
0aioB, 3a 3aganuel — go 10 0aiwios, 3a 3amanue? — 10 10 6a/wIoB, 3a HTOrOBBIHA TECT — 10 15 0aIoB.
Taxum 0Opa3oM, MakCUMaIbHO BO3MOXKHBIN O6asut coctasiser 90.

KontpomnsHble 1 1abopaTopHbIe paOdOTHl OLIEHUBAIOTCS B MPOIEHTAX CTENEHH BHITIOJTHEHUS
CJIEIYIOUIMX KPUTEPUEB M JJIsl BBICTABICHHS OLICHKH CYMMMPYIOTCS MPOLIEHTBI 3a KaXIbli U3
YeThIpeX KPUTEPHEB:

1. TlonHoTa BbINOJAHEHUs npakTudeckoro 3amaHus (30%): COOTBETCTBYET JH
(YHKIMOHATBHOCTh 33/JaHHBIM TPEOOBAHUSM M IENISIM, HACKOJIBKO TOYHO M 0e3 OmHOOK KOJ



BBHITIOJHAET TIOCTaBICHHBIC 3a/Jaud, HACKOJBKO J(PQPEKTUBHO 3aJaHUE OTBEYaeT TPeOOBaHUSIM
L[EJIEBOM ayTUTOPUU U 00ECTIeYUBAET MPUATHOE BOCIIPUSTHE.

2. KauectBo u crpykrypa kxoma (10%): kauecTBO, YMTaeMOCTh M OpraHu3alus Koja,
PALMOHATILHOCTD BBITIOJHEHUS 3aJJaHusl, TOCIe10BAaTEIbHOCTh MMEHOBAHUS U COOJIIOJICHUE JTYUILINX
MPaKTUK.

3. TBopuectBo u wuHHOBauuu (10%): TBOpUECKHi MOAXOJ CTYAEHTOB K BBIIIOJHEHUIO
3alaHuii, HACKOJBKO CTYJIEHTHl BBHIIUIM 32 PAMKH OCHOBHBIX TpeOOBaHUN M peaTu30BAIH
JIOTIOJIHUTEIbHBIE BO3MOKHOCTH WJIM UCIIOJIb30BAIM YHUKAJIbHBIE PEILICHMUS.

4. OTBeThI Ha BOIPOCHI 10 KOy cTyAeHTa U Teopuu (50%):

JlaeT KpaTKuil OTBET, COAEpKaIlWii OMMOKM WM HETOYHOCTH. Ha HaBopasmiwie BOMPOCHI
otBevaeT HenpaBmiIbHO (10% u3 50%).

JlaeT pa3BepHYTHIN OTBET, COAEPIKAIINUNA OIIMOKHY WIIK HETOYHOCTH. Ha HaBos1ne BOpoCckl
otBevaeT HeBepHO (20% u3 50%).

JlaeT pa3BepHYTHIH OTBET, COAEPKAIINUNA OIIMOKY WIIK HETOYHOCTH. Ha HaBos1ne BOpoCk
otBevaeT npaBmibHO (30% u3 50%).

JlaeT mpaBUIIbHBIE U pa3BepHYThIe OTBETHI HA BOmpockl (50% u3 50%).

RnaGopaTopHble pacCUMTHIBAETCS KaK CyMMa pe3yJIbTaTOB 3a BCe JIaDopaTOpHBIE padOTHI,
oTMaciTabupoBaHHas K 45 6anmnaM. RKOHTpoIbHbBIE pacCUNTHIBACTCA KaK CYMMa pe3y/IbTaToB 3a BCe
naboparopHbie paboThI, oOTMacITabupoBanHas k 10 Gammam.

3a 3amanuel u 3amanue? BhICTaBIAECTCS oleHKa 10 0ayuioB B ciydae pacKOJMPOBAHHUS BCEX
MOJTyYEHHBIX CTYJIEHTOM CTPOYEK MPOTpaMMHOro Koja. B mporuBHOM cimyuae Oamn 3a 3alaHus
CHIKAETCS MPONOPIUOHAIBHO YUCITY HE PACKOJAMPOBAHHBIX CTPOYEK KOJA.

Wrorosslii TecT BoinosHsAeTcs B JIMC, npoBepka OTBETOB OCYILIECTBIISIETCS aBTOMaTHUECKH.

WroroBelii 0am1 nepecunThIBaeTCs MO IIKajde HUKE M HA OCHOBAHUU MOJYUYEHHOM OLIEHKH

bukcupyercs pe3yJabTaT MIPOMEKYTOUHON aTTeCTallUu.

CootBetcTBHE HAOpaHHBIX 0anoB Rutor onexHke no 4-0anbHOM HiKase:
0-44 - HeyOBIIETBOPUTEIHHO

45-59 - ynoBIETBOPUTEIBHO

60-74 - xopoio

75-90 — oTnM4yHO

7.3 OueHOYHBbIE CPeaCTBA

7.3.1 Texymuit KOHTPOJIb

[IpuMepsl BOPOCOB AJIs1 yCTHOTO OIpoca

K teme 1. Ctpykrypsl nanubix. 1. Knaccudukanus ctpykTyp maHHbix. 2. Omnepanuu Has
CTPYKTYpaMU JaHHbIX. 3. TUIBI TaHHBIX JIUHEUHOU CTPYKTYpHI. 4. JIMHEHHbIE CTPYKTYPBI JAHHBIX C
NpsIMBIM U MOCIEAOBAaTENbHBIM A0CTynoM. 5. CTeku, ouepeau, ouyepeau ¢ MPUOPUTETOM, JIEKH,
CBSI3aHHbIE CHUCKU. 6. OIHOCBSI3HBIN JIMHEWHBIA CIUCOK, LUKIWYECKHE CIHUCKU, ABYCBS3HBIN
JIMHEUHBIN CIIUCOK. 7. MyJIbTUCTIUCKH.

K teme 2. Anroputmel 00paboTKH JaHHBIX. 1. AJITOpUTMBI 00OpPaOOTKU JAHHBIX JIMHEHHOMN
CTPYKTYpbl — coptupoBka. 2. CoprtupoBka BeiOopoM. 3. CoptupoBka oOMeHOM (Ty3bIpek). 4.
CoptupoBka BcTaBkamu. 5. CopTupoBKa ciusiHuEM. 6. AHaIW3 CIOXHOCTH aJITrOPUTMOB. 7.
CoprupoBka Illenna. 8. beictpas coptupoBka. 9. IlupamupaneHas coptupoBka. 10.Ananus
CJIO)KHOCTH aJITOpUTMOB. 11.ANTOPUTMBI OOpaOOTKM MAaHHBIX JUHEHHON CTPYKTYpBl — IIOHMCK.
12.Metoasl noucka. 13.IlocnenoBarenpHblil mouck. 14.bunapuseiili nouck. 15.MHTEpnonupyomuii
nouck. 16.duboHaYUNEB MTOKCK.

7.3.2 IlpomexyToUyHasi aTTeCTalus
Bomnpocsl k 3x3ameny
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. IIponiecc co3nanust KOMIBIOTEPHON IPOrPaMMBI.

. IlceBOSI3BIK U MOIIAroBasi «kKPUCTAIITU3ALUS» aJITOPUTMOB.

. OBpUCTUYECKHUE ATITOPUTMBI.

. [loHsiTHst TUIIA JAHHBIX, CTPYKTYPbI TaHHBIX, A0CTPAKTHOT'O TUIA TAHHBIX.
. [lonsiTue ykazarens.

. [lonsiTue kypcopa.

. Maccussl.

0O 1 N L A W N —

. 3anucu.
9. ®aiinbl.
10.ITonsiTHE aOCTPAKTHOTO TUIA JAHHBIX CIIHCOK.
11.CBsi3HBIC CITUCKHU.
12./1BaXKIb1 CBSI3HBIE CITUCKH.
13.I1onsATHE CTEKA.
14.IlonsiTue ouepeny.
15.Pexypcun U peKypcUBHBIE TIPOIIEAYPHI.
16.JlepeBo kak uepapxuyeckas CTpyKTypa y3JoB.
17.HeynopsiioueHHbIE U yIOPSA0OYEHHBIE 1€PEBBSI.
18.Cnoco0b1 00x0/1a y3710B JIepeBa.
19.ITomeueHHbIE A€PEBbsS U AEPEBbsI BHIPAKEHUI.
20.Brruncnenue «HacleICTBEHHBIX) JTAHHBIX.
21.Konper Xabhdmana.
22.Co3nanue nepeBa Xaddmana.
23.Anroput™m XadhmMaHa U ero peanusars.
24 JIMHEeWHO yIopsAI0ueHHOE MHOYKECTBO.
25.0cHOBHBIE OIIEpaINH, BBIIIOIHAEMBbIE HAJ] MHOKECTBAMH.
26.0mneparopbl a0CTPaKTHBIX TUIIOB JAHHBIX, OCHOBAHHBIX HA MHOXECTBAX.
27.0100pakeHHsI MHOYKECTB.
28.CrnoBapb Kak aOCTPaKTHBIN THITA MHOYKECTBA.
29.XemumpoBaHHE KaK METOJ] pean3aliu CI0Bape.
30.0OTKpBITOE XEIIHPOBAHUE.
31.3aKkpbITOE XEUIMPOBAHUE.
32.0ueHka 3pPpeKTUBHOCTH XeUI-(DyHKIIHH.
33.PecTpyKTypu3anus Xem-Tabaui.
34.0uepenb ¢ IPUOPUTETAMH KaK MOJIEIb MHOKECTBA.
35.Peanu3anus ouepeau ¢ IpUOPUTETAMU IOCPEACTBOM YaCTUYHO YIOPSITOYEHHBIX
JIEPEBHEB.
36.CnoxHble MHOKECTBA.
37.0THOLIEHUS] KMHOTHE-KO-MHOTHM).
38.CTpyKTypbl MYJBTHUCITUCKOB.
39.[lepeBbsi ABOMYHOTO MOUCKA.
40.IToHSTHSI OPUEHTUPOBAHHOTO M HEOPUEHTUPOBAHHOTO TpadoB.
41 .Matpuna CMEXHOCTH.
42.A0cTpaKTHBIE THITBI JAHHBIX JJI1 OPHEHTUPOBAHHBIX TPadoB.
43.3amaya HaxXOKIEHUSI KpaTyaiIlero NyTu ¢ OJJHUM UCTOYHHUKOM.
44 «OKanuelit» anroputm JledKcTpsl.
45.Haxox1eHue KpaTdyalllnx MmyTel MexXay mapamMu BEpIIVH.
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46.Anroput™m Doiiia U ero peanu3anusi.

47 HaxoxIeHne IeHTpa OPUESHTHPOBAHHOTO rpada.
48.ITorck opueHTUPOBaHHOTO Tpada B IIIyOuHy.
49.0pueHTUPOBAHHBIN AITUKINYCCKUN Tpad.
50.Tononoruyueckas COpTUPOBKA.

51.0cToBHBIE NEPEBHS MUHUMAIBEHOM CTOMMOCTH.
52.Anroputm IIpuma.

53.Anroputm Kpyckana.

54.06x01 HEOPHEHTUPOBAHHOTO Ipa)a METOAOM MOKCKA B IITyOUHY.
55.06x01 HEOPHEHTHUPOBAHHOTO Ipad)a METOOM MOKMCKA B IIMPHUHY.
56.ITocnenoBaTenbHBIN MOUCK B MACCHBAX.

57 IlocnenoBatesbHbIN MOUCK B CBA3HBIX CITUCKAX.
58.buHapHbIi TOMCK B MaCCUBAX.

59.buHapHbIi TOMCK B CBS3HBIX CIHUCKAX.

60.3aa4a COPTUPOBKH.

61.CopTupoBKa METOIOM «ITY3BIPBKaY.

62.CopTupoBKa BCTaBKaMHU.

63.CopTHpoBKa IOCpeICTBOM BhIOOpA.

64.BpemeHHast ClI0KHOCTh METO/I0B COPTUPOBKH.
65.I1poneaypa ObICTPON COPTUPOBKH.

66.BpemMeHHas CIIOKHOCTH OBICTPON COPTHPOBKH.
67.AOGCTpaKTHBIN AITOPUTM MUPAMUTATHEHON COPTHUPOBKH.
68.JIByxaTanHas «KapMaHHas»» COPTHPOBKA.

69.001mmas nopaspsHas COpPTUPOBKA.

70.Coptuposka lllenna.

71.0mnpenenenue 3¢h(HeKTUBHOCTH alNTrOpUTMA.

72.I1oaxo/p! K PEIEHUIO0 PEKYPPEHTHBIX COOTHOILIEHUH.
73.0011€ee peleHrne peKyppeHTHBIX COOTHOIICHUM.
74.O1HOPOIHBIE Y YACTHBIE PEUICHUS PEKYPPEHTHBIX YPaBHEHUH.
75.Metoa eKOMITO3HUITUHU TIPH pa3pabOTKe alrOPUTMOB.
76.TabnuIpl peIICHH B TMHAMHUYECKOM TPOTPaMMHUPOBAHHH.
77.3ama4ya TPUAHTYIISALUNA MHOTOYTOJIbHHKA.

78.«OKamubie» anropuTMbl Kak SBPUCTHKHU.

79.3aga4a KOMMHUBOSI)KEPA U TAMUIBTOHOB LIUKII.

80.Metox noucka c BO3BpaToM.

81.Merox anbda-6era OTCCUCHHUS.

82.0rpanuueHus IBPUCTUYECKUX AJITOPUTMOB.
83.OBpUCTUYECKUI TTOUCK.

84.ITonck Ha UTPOBBIX JIepeBbsX (Tpadax).
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