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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 pa3pabaTbiBaTh 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@XUBaTh KOJBI HAa  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
JlucuMIUIMHA OTHOCHTCS K 00s3aTeIbHOM 4YacTH W  MEKIUCIHMIUIMHAPHO CBs3aHA C
HOI[IIep)KI/IBaIOH_[I/IMI/I JOUCLHUIIJTINHAMMU . OCHOBBI HpOFpaMMI/IpOBaHI/IH nu HOCJIC,Z[YIOH_[I/IMI/I
TUCIUTIIMHAMUA: 00paboTKa N300pakeHH, MaTeMaTHIECKHUE METO/Ibl aHATN3a JaHHBIX.

3 CrTpykrypa U cofep:KaHHe QUCHUIINHBI

OO01mmast TpyA0eMKOCTh TUCHHUTUINHBI COCTaBISAET 4 3a4eTHBIC enuHUIb! (144 yaca).



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

Ne . KoanuectBO CemecTpsl
Buj yue6Hoii padoThl
n/n 4acoB 3
1 | AyauTopHbIe 3aHATHS 72 72
B ToMm yucne:
1.1 | Jleknuu 18 18
1.2 | CeMuHapckue/mpakTUYECKUE 3aHATHS 54 54
1.3 | JIaGopaTopHbIe 3aHATHS - -
2 | CamocTosiTesqIbHAS paboTa 72 72
3 | IIpoMexkyTOYHAA aTTeCTAIUSA
3auet/nud.3auer/33aMeH - 3a4eTr
Hroro: 144 144
3.2 TemaTn4eckuii JIAH U3y4YeHHUS TUCHUIIMHBI I OYHOU (POPMBI
00y4eHus1
TpynoemMKocTh, 4ac
AyauropHas pa6ora =
=
Ne ° 2 % S é
o/ Pa3nenni/TemMbl < | = 2 .| E 228 E
a JAHCIMIINHBI Beero| 5 | 282 5| 68| £2| 8¢
s | EEZ 25| £Eg| g2
S| S 28 88| 56 &
O o < = =
O E = = S
1 ANTOpPUTMBI 15 2 6 7
2 CrpyKTypa JaHHBIX 15 2 6 7
3 Buasr anroputrmoB 15 2 6 7
4 MoaenvupoBanue 15 2 6 7
5 [IporpamMmmMupoBaHue CTPYKTYp JAaHHBIX 15 2 6 7
6 Mertonbl cOpTUpOBKUA. METOIbI TOMCKA 15 2 6 7
7 Pabota co cTpykTypamu 13 2 4 7
8 HrtepatuBHbBIEC U PEKYPCUBHBIE 13 2 4 7
QITOPUTMBI
9 AJITOPUTMBI TOCTPOCHUSI OCTOBHOTO 13 2 4 7
(TIOKPBIBAIOIIETO) JepeBa CETH.
10 | AnropuTMBbI HAXOXKICHUS KpAaTUYaNIIINX 15 6 9
myTei Ha Tpadax
Hroro 144 | 18 54 72




3.3 Buabl yueOHO# padoThl H TPYA0EMKOCTD AJIfl 3209HOM (pOPMBI 00yUeHH s

Ne . KoanuyecTBo CemecTpsl
Buj yueOHoii padoThl
n/n 4acoB 5
1 | AyauTopHble 3aHATHS 16 16

B Tom uncne:
1.1 | Jlekuun 4 4
1.2 | CemuHapckue/IpakTUYECKHE 3aHATHUS

1.3 | JlabopaTopHbIe 3aHITUS 12 12
2 | CamocTosiTeqibHAs paboTa 128 128
3 | IIpoMekyTOYHAA aTTeCTAIUS
3auet/aud.3auer/73aMeH 3ager 3a4er
Hroro: 144 144

3.4 TemaTn4ecKuil MJIAH U3yYeHUS JUCUMILIMHBI ISl 32049HOI (GOpMBbI

00y4eHus
TpynoeMKOCTBb, 4ac
AyauTopHas paéora 2
=
> O g = =
Ne Pa3ziesibl/TeMbl = = = SEl 3=
n/ = 28 x| 25 34| 5§
I NUCHHUILIHHBI Beero | 5 | 2 2 E| S =l 22l 88
5| E55| 22| 22 5 &
= SEEVRCS ) g M H =)
= 9 S 29l =
O O < = <
O E = = )
1 AJITOPUTMBI 18 2 6 10
2 CrpyKTypa JaHHBIX 18 2 6 10
3 Bunel anropurMoB 10 10
4 MonenupoBanue 10 10
5 [IporpammMupoBanmre CTPYKTYp TaHHBIX 10 10
6 Meroasl copTUpOBKH. MeTOAbI TOUCKA 10 10
7 PaGora co cTpykrypamu 10 10
8 HrepaTuBHBIE U pEKYpPCUBHBIE 10 10
AITOPUTMBI
9 ANropuTMBI NOCTPOECHUS OCTOBHOT'O 10 10
(OKPBIBAIOIIETO) ACPEBA CETH.
10 | AAropuT™Mbl HAXOXKIEHUS KpaTyaninx 38 38
nmyTei Ha rpadax
HToro 144 4 12 128

3.5Conepxkanue JTUCHUILINHBI

Anroputmel PaccmaTprBaeMbl BONPOCHL: - ANTOpUTMBI. - MTepaTMBHbIE U PEKYpPCUBHBIE
aJNropuTMsI 4



Crpykrypa ganasix PaccmaTtpuBaemMbl Bonpochl: -CTpyKTypa JaHHBIX - MeTO bl COPTUPOBKHU.
MeToapl moucka 5

Buasl anroputmMoB PaccmaTpuBaeMbl BOMPOCHL: - AJITOPUTMBI MOCTPOEHUS OCTOBHOI'O
(TOKPBIBAOIIETO) JEpeBa CETU. - ANTOPUTMBI HAXOXKJICHMS KpaTdalmmx myTed Ha rpadax. -
OBpUCTUYECKHE aJITOPUTMBI 6

MogaenupoBanre PaccmarpuBaeMbl Bompochl: - MeTon BeTBed M TpaHuUll. - 3ajada
KOMHUBOsDKEpa. - MozaenupoBaHue ¢ UCIOIb30BAHUEM I'€HEPATOPOB CIIy4alHBIX yucel. - MammHa
Trropunra

3.6 TemaTuka J1adOpaTOPHBIX 3aHATHI

ANrOopuTMBI

CTpyKTypa TaHHBIX

Buaer anroputmoB

MoaenvupoBanue

[IporpammMmupoBaHue CTPYKTYp JaHHBIX
Mertonbl cOpTUpOBKUA. METO bl TOUCKa
Pabora co cTpykTypamu

HrepaTuBHBIE U PEKYPCHUBHBIE aJITOPUTMBI
ANTOPUTMBI TOCTPOSHUS TOKPBIBAIOIIETO JE€PEBa CETH.
AJITOPUTMBI HAXOKICHUS KpaTYaNIINX
nyTei Ha rpadax

4 YdyeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIeYeHue

4.1 HopmatuBHbie 10KyMeHTHI 1 'OCTbI

1. ®enepanbHblii 3aK0oH OT 29 nexadps 2012 roxa Ne 273-03 «O06 oOpa3oBaHHH B
Poccuiickoit dene-parumy (¢ UI3MEHEHUSIMUA U TOTIOTHEHUSIMH )

2. @enepanbHbII rocy1apcTBEHHBINH 00pa3oBaTeIbHbIN cTaHAAPT BhICLIET0 00pa30BaHuUs -
OaxanaBpuat no HanpasieHuto noaroroBku 09.03.01 MudpopmaTika u BeIYUCIUTENbHAS TEXHUKA,
yTBepkAeHHbIN [Ipukazom MunuctepcTBa oOpa3oBanus u Hayku PO ot 19 centabps 2017 r. N 929
"O0 yTBepkIeHUH (eaepabHOTO. .. Penakius ¢ m3menerusimu N 1456 ot 26.11.2020.

3. Ilpuka3 MunucrepctBa oopazoBanus u Hayku PO ot 05 anpens 2017 r. Ne 301 «O6
yTrBepkaeHuu [lopsika opraHu3anuy 1 OCyIECTBICHHs 00pa30BaTENbHOMN AEATEIbHOCTH IO 00pa-
30BaTeNbHBIM IPOrpaMMaM BBICIIET0 00pa30BaHMs — IporpaMmam OakanaBpHara, porpaMmmam
crenuainuTeTa, IporpaMMaM MarucTpaTyphl;

4. ITopsiok npoBeIeH!s TOCyIapCTBEHHON UTOrOBOM aTTeCTallMy 0 00pa30BaTeIbHBIM
IporpaMMam BbICILIEro o0Opa3oBaHUs — IporpaMMaM OakajiaBpuaTa, IporpaMMaM CreuaInTeTa u
IporpamMMaM MarucTpaTypbl, yTBepKJIeHHbIH npukazoM MunoopHayku Poccuu ot 29 utons 2015 .
Ne 636;

5. IlonoxxeHue 0 MPaKTUUECKOM MOrOTOBKE 00yUaIOMIUXCsl, YTBEP)KICHHOE MTPUKA30M
MuHucTepcTBa HayKH M BbIciiero oopazoBanus Poccuiickoit @enepanuu 1 MuHuCTEpCTBa IpO-
ceenienust Poccuiickoit denepanuu ot 5 aBrycra 2020 r. Ne 885/390.

4.2 OcHOBHas JqUTEPATYypA

Tpodumos, B. B. Anropurmuszanus u nporpaMMupoBaHue : yaeOHUK i1 By30B / B. B.
Tpodumos, T. A. ITaBnoBckas. — 4-e uzn. — Mocksa : M3gatensctBo FOpaiit, 2025. — 108 c. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-20430-8. — TekcT : 31eKTpOHHBIH //
ObpazoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/562040 (nata
obpamenus: 11.02.2026).

Kpynckuii, B. H. Teopust anropurmoB. BBeieHue B Cl105KHOCTb BBIYMCIIEHUH : YUEOHUK JUIs

By30B / B. H. Kpynckuii. — 2-e u3na., ucnp. u gon. — Mocksa : Uznatensctso FOpaiit, 2026. — 91
7



c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-21288-4. — TekcT : 2I€KTPOHHBIH //
O6pazoBarenpHas mwiatdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/585824 (nata
obpamenusi: 11.02.2026).

4.3 lonoTHATEIbHAS JIUTEPATYPA

Ceipomataukos, B. I1. CTpyktypsl u anroputMel 00paboTku JaHHBIX: [IpakTHKYM :
yueonoe mocodue / B. I1. CeipomsataukoB. — Mocksa : PTY MUPDA, 2020. — 244 ¢. — Texker :
3NIeKTpOHHBIH // JlaHb : 3neKTpoHHO-OnbMuoTeunas cucrema. — URL:
https://e.lanbook.com/book/163915 (nata o6pamenus: 24.09.2023). — Pexxum noctyma: mis
aBTOPU3. TI0JIb30BATEIICH.

[TaBnos, JI. A. CTpyKTyphbI U aITOPUTMBI 00paOOTKU JaHHBIX : y4eOHMK a1 By30B / JI. A.
[TaBnos, H. B. TlepBoBa. — 3-¢ u3., ctep. — Cankr-IletepOypr : Jlans, 2021. — 256 ¢. — ISBN
978-5-8114-7259-8. — TekcT : anexkTpoHHbIH // JIaHb : 371eKTpOHHO-O0MOIMOTeYHas CUCTeMa. —
URL: https://e.lanbook.com/book/156929 (nara o6pamenus: 24.09.2023). — Pexum noctymna: ajs
aBTOpU3. MOJIb30BATEIICH.

4.4 JjieKTpOHHBIE 00pa3oBaTeJbHbIE PeCYPChI

D0P xypc B Ims ANropuT™MBI U CTPYKTYPHI IaHHBIX
https://online.mospolytech.ru/course/view.php?id=6162

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

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

O6pazoBatenpHas mwiatdopma FOpaiit. s By30B u ccy3os (https://urait.ru/)

4.5 JInneH3n0HHOE U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe
o0ecneyenue

Visual Studio Code

Bpayzepst Chrome, Edge, Firefox

OpenVPN c npaBamu 11 3a1ycKa y CTyI€HTOB
FileZilla

PuTTy

Git

Node.js 18

Python 3.10

Wireshark

e A

4.6 CoBpemeHHbIe NPO(ecCHOHAIbHBbIE 0a3bl TaHHBIX U MHGOPMALIMOHHBbIE
CIIPABOYHbIE CHCTEMbI

https://habr.com/ru/articles/
5 MarepuajbHO-TEXHHYECKOE O0ecIeYeHue

s npoBeaeHus 1a00OpaTOPHBIX PabOT U CAMOCTOATEIBHOU pabOTHI CTYIEHTOB MOIXOIST
ayIUTOPUH, OCHAIIICHHBIE KOMITBIOTEPAMHU C MPOTPaMMHBIM 00€CII€UeHHEM B COOTBETCTBHUHU CO
CIIUCKOM B MyHKTE 4.5 ¥ MOAKITIOYEHHbIE K HHTEPHETY.

Uncmo paboymx MeCT B ayJAWTOPUU JODKHO OBITh JOCTAaTOYHBIM JUIS OOECIICUCHUS
WHAUBHUIYaIbHON pabOThI CTYAEHTOB.

Pabouee mecTo npenoaaBaTenis 10JKHO OBITh OCHAIIICHO KOMITHBIOTEPOM C MOAKIIOUEHHBIM K
HEMY MIPOEKTOPOM WJIM UHBIM aHAJOTHYHBIM MO (YHKIIMOHATFHOMY Ha3HAYCHHUIO 000PYIOBaHHEM.

8


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

6 Meroanuyeckne peKOMeHAAUMHU

6.1 MeToauuecKkue peKoMeHIAMH /ISl TIPenoaBaTeJisi 10 OPraHu3alun
00y4eHus

1. IIpn NOATOTOBKE K 3aHATHAM CIIEAYyeT NpeABapUTENbHO MpopaboTaTh MaTepuall 3aHATHS,
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 B3aUMOCBS3H yueOHbIM MI1aHOM. OCHOBOI TEOPETUUECKON MMOATOTOBKH CTYJIEHTOB SIBJISIOTCS
JEKIMU U CaMOCTOsITeIbHAs paboTa.

B mpomecce camocTosiTenbHOW pabOTBhl CTYIEHTHI 3aKPEIUISIIOT U YIIyOJsIOT 3HaHWUS,
IIOJIy4YE€HHBIE BO BPEMS ayJUTOPHBIX 3aHATHI, TOTOBATCSA K IMPOMEKYTOYHOM aTTECTALlMU, a TaKKe
CaMOCTOSITENIbHO M3Y4alOT OTJEJIbHBIE TEMbl YUEOHON MPOTrpaMMBbl.

Ha 3aHATHSAX CTYIEHTOB, B TOM YHCJE IPEAINOJAralolIUX MPAKTUYECKYIO NEATEIBHOCTD,
OCYILIECTBIISICTCS 3aKPETJICHUE MOJTYYCHHBIX, B TOM YHCJIE U B IPOLIECCE CAMOCTOSTEIBHON paboTHl,
3HaHui. Ocoboe BHHMMaHME OOpallaeTcsd Ha Pa3BUTHE YMEHUI M HAaBBIKOB YCTAHOBJIEHUS CBSI3U
MOJIOKEHUN TEOPUH C MPOPECCHOHATBHON IEATEIbHOCTHIO OYAYIIEro CIeHUAINCTA.

CamocrosTenbHas paboTa OCYIIECTBISAETCS MHAMBHUIYadbHO. KOHTPOIb caMOCTOSTENBHOM
paboThl 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 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

[IpuBeneHHbIe HUXKE MpaBUIa BBICTABICHUS OLICHOK M ONO3JaHUN MOTYT ObITh U3MEHEHBI,
€CIM NpenojaBaTeNlb COYTET ATO HEOOXOAMMBIM. BakHO, 4YTOOBI CTYJIEHTBI PETYJSPHO
POCMATPUBAJIH IJIaH Kypca, BbuloxkeHHbIN B CJ1O, Ha mpeMeT ero 0OHOBIIEHUS T U3MEHEHUSL.

JIOCTIKEHHE KOMITETCHIINH OIICHWBAETCS C MOMOIIBIO JIAOOPATOPHBIX padOT U PyOEKHBIX
KOHTPOJIEH.



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 CTYAEHT JOJDKEH €€ 3aluTUTh. Bo Bpems 3aIuThl
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

JlaGopaTtopHasi padoTra OLEHMBAETCS B MPOLEHTAX CTENEHU BBIMOJIHEHUS CIIECIYIOIINX
KPUTEPUEB U JIJIS1 BBICTABIICHUS OLIEHKU CYMMHPYIOTCS TPOLIEHTHI 3@ KayKAbIN U3 UEThIPEX KPUTEPUEB:

1. Tlonnora BbIMOAHEHWS npakTHueckoro 3axanus  (30%): cooTBEeTCTByeT JH
(YHKIMOHATIBHOCTh 33/JaHHBIM TPEOOBAHUSAM U IIENISIM, HACKOJIBKO TOYHO M 0Oe3 OMmHOOK KOJ
BBITMOJIHSET MOCTaBJICHHBIE 3a/Jayd, HACKOJBKO S(Q(EKTUBHO 3aJaHuE OTBEYaeT TpPeOOBaHUIM
IIEJIEBOM ayTUTOPUU U 00€CTICUNBACT MPUATHOE BOCTIPUSITHE.

2. KauectBo u ctpykrypa koma (10%): kauecTBO, YMTaeMOCTh M OpraHu3alus Koja,
PalMOHATBHOCTh BBITOJHEHHS 3a/1aHUs, TOCIEA0BATEIbHOCTS MMEHOBAHHS U COOIIOICHUE JTYUIINX
MPAKTHK.

3. TBopuectBo u uHHOBauuu (10%): TBOpUECKHMM MOAXOX CTYJEHTOB K BBIIOJHEHUIO
3aJJaHUll, HACKOJIBKO CTYJEHTHl BBIIUIM 3a pPaMKH OCHOBHBIX TpeOOBaHHI U peann3oBaliv
JIOTIOJTHUTEIIbHBIE BO3MOKHOCTH WJIU MCIIOJIb30BAJIM YHUKAJIBHBIE PEILLICHMUS.

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

JlaeT KpaTKuii OTBET, COAEP KA OMTMOKN WM HETOYHOCTH. Ha HaBoasIIue BOIIPOCHI
oTBeuaeT HenpaBuibHO (10% u3 50%)

JlaeT pa3BepHYTHII OTBET, COAEPKAIINN OMTUOKU HIIM HETOYHOCTU. Ha HaBozsIIe BOMPOCHI
otBevaeT HeBepHO (20% u3 50%)
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JlaeT pa3BepHYTHII OTBET, COAEPKAIIUI OMMOKY MM HeTOYHOCTH. Ha HaBozsIIEe BOIPOCHI
otBevaeT npaBmibHO (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 BBINMOJIHEHHE BCEX JTAOOPATOPHBIX Pa0OT B CPOK M UX 3AIIUTY MOMKHO
nosryduTh MakcumyMm 100 6amtos (R maGoparophsie).

Py0e:kHBIN KOHTPOJIb OLIEHUBAETCS 110 CIIETYIOIINM KPUTEPHSIM:

IlomHOTa BBIMONHEHUS MPAKTUYECKOTO 3aJaHMs: COOTBETCTBYET JHM (DYHKIIMOHAJIBHOCTh
3aJJaHHBIM TPEOOBAHMIM M LIEJSIM, HACKOJIBKO TOYHO U 0e3 OMOOK KO/ BBIIOIHSET MOCTABICHHBIE
3a/1a4H.

KayecTBo U CTpyKTypa KoJja: Ka4ueCTBO, YUTAEMOCTh U OpraHM3alus Koja, pallMOHaIbHOCTh
BBITTOJIHEHHS 33 JIaHHsI, TIOCIIEIOBATEIIFHOCTD UMEHOBAHUSI U COOJTIOICHHE JIYYIITNX TTPAKTHK.

TBopuecTBO M HMHHOBAIMM: TBOPYECKMH IMOJIXOJA CTYJIEHTOB K BBHINOJIHEHUIO 3aJlaHUH,
HACKOJIBKO CTYACHTBI BBIILIM 33 PaMKH OCHOBHBIX TPeOOBaHUM W peanu30Balu JOMOIHUTEIbHbIC
BO3MOKHOCTH WJIM UCTOJIb30BAJIN YHUKAJIbHBIE PEIICHUS.

[Tonmp30BaTEIBCKHI OMBIT: OT3BIBYMBOCTD, TOCTYITHOCTh, HACKOJIBKO 3P QEKTHBHO 3a/1aHUE

OTBeuaeT TPeOOBAHUAM LIEIEBON ayIUTOPUHU U 00ECTIEYnBAET MPUATHOE BOCIIPUSITHE.

CaMOCTOSTENBHOCTh PEUICHUS: B PEMO3UTOPHM CTYAECHTAa €CTh KOMMHTBHI TOJBKO 33 €ro
aBTOPCTBOM, 110 KOMMHUTaM B PETO3UTOPUU MOKHO MPOCIIEANTH KaK Belach padoTa, CTyIeHT MOXKET
OOBSCHUTH CBOM KOJI M XOJI BHITTOJTHEHHS paOOThI, €CJIM 3TH TMPaBHIa HEe COOJII0Iat0TCs, TO paboTa HE
CYUTACTCS CIAHHOU.

bonee noapo6GHOE onucaHne KpUTEPUEB AAETCS B TEKCTE 3alaHUsl pyOeKHOTO KOHTPOJIS.

3a MOTHOCTHIO BBINOJIHEHHBIE pyOeKHbIE KOHTPOJIM Takke MOKHO rmosyuuTs 100 6amios (R
KOHTPOJIb).

Taxke umeercs kodpuuueHT craHHbIX pador K cmaHHble, KOTOpbIM paBeH 1 eciu Bce
pabotsl caanel u 0 ecim x0Ts1 ObI 0JTHA paboTa HE claHa.

Wroroselii 6amt paccuntbiBaercs no ¢opmyse: R cem = (0,5 x R mabopartopnsie + 0,5 x R

KoHTpouib) * K cnaHHbIe.
HToroBbIii 6ayut mepecYnThIBACTCS 10 KAl HIKE M Ha OCHOBAHUU TTOJTYY€HHOW OLIEHKU
(buKcupyercs pe3ysibTaT NIPOMEXYTOUHOHN aTTecTalum.

CootserctBue 6amioB B 100 6aibHON PEHTHHTOBOM CUCTEME OIICHKE 10 4-0abHOM MIKasIe:
0-54 - HEyJOBIETBOPUTEIILHO

55-69 - ynoBIETBOPUTEIBLHO

70-84 - xopouio

85-100 — oTanuHO

7.3 OueHO4YHBIE CPEACTBA

7.3.1 Texymuii KOHTPOJIb

[Ipumepsbl BOIIPOCOB AJIst YCTHOTO OIpoca

K reme 1. Ctpykrypsl nansbix. 1. Knaccudukanus ctpyktyp gaHHbIX. 2. Onepanuu Haj
CTPYKTypaMH JIaHHbIX. 3. TUIBI TaHHBIX TUHEUHOUN CTPYKTYpbI. 4. JINHEHHbBIE CTPYKTYPhI TAHHBIX C
IPSIMBIM U TIOCJIEI0BATENIbHBIM 1OCTYIOM. 5. CTeKH, ouepea, Ouepein ¢ IPUOPUTETOM, JCKH,
CBsI3aHHBIE CIIUCKU. 6. OTHOCBS3HBIN TUHEIHBIN CIHCOK, IUKINYECKHE CIIMCKH, ABYCBSI3HBIM
JIMHEWHBIN CIUCOK. 7. MyJIbTUCIIMCKH.

K teme 2. Anroputmbl 06pab0oTKH JaHHBIX. 1. AITOpUTMBI 00paOOTKH TaHHBIX JTHHEHHON
CTPYKTYpBI — copTupoBKa. 2. CopTrpoBka Be16opoMm. 3. CopTupoBKa 00MEHOM (ITy3bIpeK). 4.
CoptupoBka BctaBkaMu. 5. COpTUPOBKA CIUSHAEM. 6. AHAJIN3 CIIOKHOCTH aJITOPUTMOB. 7.
Coptuposka lenna. 8. beictpast coprupoBka. 9. [lupamunansHas coptupoBka. 10.Ananus
CJIO’)KHOCTH airopuTMOB. 1 1.AnroputMbl 0OpaOOTKHU TaHHBIX JIMHEHHOU CTPYKTYPHI — ITOUCK.

11



12.Metoas! noucka. 13.IlocnenosarensHblii nouck. 14.bunapheiii nouck. 15.MHTepnoaupyonuii
nouck. 16.®uboHaYuNEB MTOKCK.

7.3.2 IIpomexxyTouHasi aTTecTarus

Bomnpocsl k 3auety

. [Iponiecc co3panusi KOMIBIOTEPHON TPOTrPAMMBI.

. [lceBnosA3BIK M MOLIAroBas «KPUCTAILIU3ALMS aJlTOPUTMOB.

. OBpUCTUYECKHUE ATOPUTMBI.

. [loHsiTHSI THTIA JAHHBIX, CTPYKTYPHI TaHHBIX, a0CTPAKTHOTO TUIA TAHHBIX.
. IlonsaTne yxasarens.

. [lonsiTue Kypcopa.

. Maccussl.

0 I N L AW N =

. 3anucu.
9. ®aiinsl.
10.ITonaTHEe aOCTPAKTHOTO TUIIA JAHHBIX CITUCOK.
11.CBsi3HbBIE CIIUCKHU.
12.JIBaxk bl CBSI3HBIE CITUCKHU.
13.I1onsTHE CcTEKA.
14.ITonsiTue ouepeny.
15.Pexypcun u peKypCUBHBIE TPOLIEAYPBI.
16./lepeBo Kak uepapxudeckasi CTpyKTypa y3Jj0B.
17.Heynopsiiou€HHBIE U YIIOPSAIOYEHHBIE JEPEBbSI.
18.Crioco6s1 00x0/1a Y3JI0B IepeBa.
19.ITomMeueHHBIE A€PEBbS U ACPEBbS BHIPAKEHUI.
20.Brruncienne «HacIeACTBEHHBIX) TaHHBIX.
21.Konsr Xadppmana.
22.Coznanue nepera Xaddmana.
23.Anroputm Xad(dhMaHa U €ro peanu3armsl.
24.JIuHelHO ynopsI0YE€HHOE MHOKECTBO.
25.0OCHOBHBIE ONIEPALIVH, BBIITOTHAEMBIE Ha/I MHOKECTBAMH.
26.0mnepatopsl aOCTPAKTHBIX TUTIOB JaHHBIX, OCHOBAHHBIX HA MHOYKECTBAX.
27.0T00pakeHus] MHOXKECTB.
28.CnoBapb Kak aOCTpaKTHBII THIIA MHOXKECTBA.
29.XemmupoBaHUe KaK METOJ] peaIu3alii CI0BapeH.
30.0TKpbITOE XEMHUPOBAHHUE.
31.3akpbITOE XEUIMPOBAHUE.
32.0uenka 3pPpeKTHBHOCTH XenI-()yHKITHIA.
33.PectpykTypu3aiiys Xen-Ta0uil.
34.04epenb C NPUOPUTETAMU KaK MOJIENTb MHOKECTBA.
35.Peanuzanus ouepeau ¢ MPUOPUTETAMU TOCPEACTBOM YaCTUYHO YIOPSIIOYEHHBIX
JIEPEBHEB.
36.Ci10:KHbBIE MHOYKECTBA.
37.0THOIIEHUS] KMHOTHE-KO-MHOTHUM).
38.CTpyKTypbl MyJIbTUCITUCKOB.
39.lepeBbsi JBOUYHOTO MOUCKA.
40.IToHATHST OPUESHTUPOBAHHOTO ¥ HEOPUEHTUPOBAHHOTO TpadoB.
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41 .Matpuna CMEXHOCTH.

42.A0cCTpaKTHBIC THITHI TAHHBIX JJI1 OPHEHTUPOBAHHBIX TPadoB.
43.3aaya HaxXOXKIEHUSI KpaTyaiilero NyTu ¢ OJJHUM UCTOYHHUKOM.
44 .«OKagnwiit» anroput™m JIeHKCTphI.

45.Haxox1eHue KpaTyalilnx MmyTel Mexay mapamu BEpIIVH.
46.Anroput™m Proiiia U ero peanu3anusi.

47 HaxoxaeHue 1eHTpa OpUEeHTHPOBAHHOTO rpada.

48.ITouck OpHEHTUPOBAHHOTO rpada B IITyOHHY.
49.0OpueHTHPOBAaHHBIN AlIMKINYECKUHN Tpad.
50.Tononornyeckasi COpTUPOBKA.

51.0cToBHBIE IepeBbsi MUHUMATIBLHON CTOUMOCTH.

52.Anroputm Ilpuma.

53.Anroputm Kpyckana.

54.06x01 HEOPUEHTUPOBAHHOTO Tpada METOIOM TIOUCKA B TIIYOUHY.
55.006x01 HEOPUEHTUPOBAHHOTO Tpaa METOIOM MOUCKA B IIUPHUHY.
56.IlocnenoBaTeabHBINA IOUCK B MACCHUBAX.
57.IlocnenoBaTeNbHbI MOUCK B CBA3HBIX CIIUCKAX.
58.buHapHbIil MOUCK B MACCUBAX.

59.buHapHBII TOUCK B CBA3HBIX CIHUCKAX.

60.3aaua COpTUPOBKH.

61.CopTUpOBKa METOOM (ITY3bIPbKa».

62.CopTHUpOBKa BCTaBKaMH.

63.CopTHupoBKa IOCpeICTBOM BbIOOpA.

64.BpemeHHast CIOKHOCTh METO/I0B COPTUPOBKH.
65.I1ponieaypa ObICTPON COPTUPOBKH.

66.BpeMenHast CI10KHOCTH OBICTPOW COPTHPOBKH.
67.A0CTpaKTHBIN aITOPUTM MUPAMUJATBHON COPTUPOBKH.
68.JIByxaTanHas «kKapMaHHasD» COPTUPOBKA.

69.006m1as nopaspsiiHasi COpTHPOBKa.

70.Coptuponka Illenna.

71.0npenenenne 3pGEeKTUBHOCTH aTOPUTMA.

72.I1oaxopl K pEelIeHUI0 PEKYPPEHTHBIX COOTHOIICHUH.
73.00111ee perieHre peKyppEeHTHBIX COOTHOIICHUH.
74.OnHOPOHBIE U YACTHBIE PEILICHUS PEKYPPEHTHBIX YPaBHEHUH.
75.MeTo 1eKOMITO3UIIUH IIPH Pa3padOTKE alrOPUTMOB.
76.Tabnuipl pemeHnii B TMHaMUYEeCKOM ITPOrPaMMUPOBAHUH.
77.3apava TpUAHTYJISIIMA MHOTOYTOJIbHUKA.

78.«KanHbie» anropuTMbl Kak 3BPUCTUKHU.

79.3amaya KOMMUBOSIKEPA U TAMUIBTOHOB ITUKII.

80.MeTon roucka ¢ BO3BpaTOM.

81.Merox annda-6era oTceUeHHUS.

82.0rpannueHus IBPUCTUYECKUX AJITOPUTMOB.
83.9BpUCTUYECKUIT TOUCK.

84.Ilorck Ha UTPOBBIX IEPEBBAX (rpadax).
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