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PaGouas mporpamma paccMoTpeHa
Ha 3acefaHuu Kadeaprl On3Hec — HHPOPMATHKH M MAaTEMAaTUKH

IIporokomn Ne



1. Hean u 321241 0CBOEHUS AN CHUIIHMHBI

Llenpto  AMCHMIUIMHBI ~ ABISIETCS  (OPMUPOBAHME HABBIKOB aHANW3a M HCIIOJIb30BaHUSA
CYIIECTBYIOIIMX, a TaKkKe pa3pabdOTKH HOBBIX A(P(PEKTUBHBIX aNTOPUTMOB OOpaOOTKM MaHHBIX IS
peleHus MPUKJIAIHBIX 3a1a4.

3aa4n AUCUUIUTHHBL

— pasBuTHE NPOHECCHOHATFHOTO KPYro3opa 1 allrfOPUTMHYECKOTO MBIIIICHHS;

— (opMupoBaHNE HABBIKOB PEIICHHS 33/1a4, TPEOYIOMUX pa3paboTku u Gpopmanu3anuu
QJITOPUTMOB U MCIIOJIB30BAHHSI OCHOBHBIX CTPYKTYP JIaHHBIX;

— paclIMpeHHe 3HaHUN B 00JIaCTH BaXKHEUIINX MOJI0KEHUH HH(OPMATUKH.

2. Mecro qiucuuniunsl B crpykrype OIIOITI BO
JlycuumirHa OTHOCUTCS K JUCHUMIUIMHAM 00s13aTeIbHOM YacTu y4eOHOro IIaHa.
W3ydyenne [aHHON JUCHMIUIMHBI Oa3upyeTcsi Ha 3HAHMSX, [IOJIyYEHHBIX TIIPU HU3Yy4YEHHUH
TEOPETUYECKON U MPUKIIAJAHON HH(POPMATUKH, TPOrPAMMHUPOBAHMSL, AMCKPETHON MaTEMAaTUKH.

HCO6XO,I[I/IMBIMI/I YCJIOBUAMU HJIST OCBOCHUS TUCHUIUIUHBI SABJISIFOTCA:

3HAHUE:
. OCHOBHBIX IIPUHLIMIIOB aITOPUTMHU3ALNUH U IPOrPaMMUPOBAHUS;
o 0a30BbIX AJITOPUTMHUECKUX CTPYKTYD;
. BaKHEHIINX MMOJ0XKEHUH HH(POPMATUKH;
. OCHOBHBIX IIOHATHI U METOJIOB TUCKPETHON MAaTEMAaTUKH;
YMEHHE:
o (hopmanu30BaTh yCI0BUE 33/1a4H 110 IPOrPaMMUPOBAHHUIO;
. IIPUMEHSATH A3BIK IIPOIrPAMMUPOBAHHUS B HOBBIX CUTYyalLUsX;
. 3amycarb W BBINOJIHUTH IPOrpaMMy Ha KOMIIBIOTEpE Ha TpeOyembIX — s3bIKax
IIPOrPaMMHUPOBAHMS;
BJIAJICHHE:
. HaBBIKAMH AJITOPUTMHU3AIUYU U TIPOTPAMMHUPOBAHMSL.

OCHOBHBIC ITOJIOXKCHUS AUCHUIITIMHBI MOT'YT OBITh HMCIOJIb30BAHBI B JanbHEHIIeM IIprU U3YyYCHUU

00BEKTHO-OPHUEHTHPOBAHHOTO IPOIPAMMHUPOBAHUS; COBPEMEHHBIX S3bIKOB IIPOrPaMMUPOBAHUS.

3. Pe3yabTaTbl 00yueHHUsI MO0 AUCHHUILINHE
[Ipouecc u3yyeHus: TMCUUIUIMHBI HAllpaBjieH Ha (OPMHUPOBAHUE CIAEAYIOUTUX KOMIETEHIIHI:

Ta6mumna 3.1



KO}.‘I 1 HAUMCHOBAHHC

KO,H 1 HAMMCHOBAHNEC MHAUKATOpa

KO,Z[ 1 HAMMCHOBAHUEC PE3YyJIbTaTa 06yquH${ 110

KOMIIETEHIIUH noctmxenus kommnereHuu (MJIK) JUCLIUTUIMHE
YK-1 Cnocoben ocymectBuars | YK-1.1 OcymiecTBisier BeIOOp | 3Hath  (31)  aKkTyanmpHBIE  HCTOYHHKH O
MOUCK, KPUTHUYECKMH aHAIN3 U | aKTyaJbHBIX POCCHHCKUX M 3apYOEKHBIX | COBPEMEHHBIX  allOPUTMax M  CTPYKTypax
CHHTE3 MH(OpPMaNNY, | UICTOYHHKOB, a TaK K€ IOMCK, cOOp W | JAaHHBIX
IOPUMEHATh CHUCTEMHBIH Ionaxon | o6paboTky mHpopmanuu, Heooxoaumont | Ymers (Y1) BoiOMpars WHPOpMAIUIO 00

UL PpEeIICHUS TOCTAaBJICHHBIX
3aga4

JJI pENICHUST MIOCTaBJICHHOM 3a/1aun

UCIIOJIb30BAaHUH COBPEMEHHBIX AITOPUTMOB W
CTPYKTYpP A@HHBIX U PEIICHNS KOHKPETHBIX
3amad

Bnamers (B1) HaBelkamMm momcka, cbopa u
00paboTkn WHPOPMAINH, HEOOXOAUMOU IS
pEIICHUsI TOCTABJICHHOW 3a1auu

VYK-1.2 CucremMatu3upyeT U KPUTHICCKH
AHATU3HUPYET nH(pOpMaIHIo,
MOJTYYSHHYIO U3 Pa3HBIX UCTOYHHKOB, B
COOTBETCTBUM C  TpPeOOBAaHUAMH U
YCIIOBHUSIMU 3a]a4K

3Hath (32) Meronsl OHEHKH 3ddeKTUBHOCTH
CTPYKTYP JaHHBIX M aITOPUTMOB UX 00pabOTKH

Ymers  (V2) ouenumBath  3(PPEKTHBHOCTH
CTPYKTYP JaHHBIX U AJITOPUTMOB UX 00pabOTKU

Bnagets (B2) HaBbIKaMU OLICHUBAHUS
3G (GEKTHBHOCTH PA3IHUYHBIX CTPYKTYpP JaHHBIX
U aJITOPUTMOB HX 00pabOTKU B COOTBETCTBUH C
TpeOOBaHUSAMHY U YCIOBUSIMH 3aa9d

VK-2 Cnoocoben
Kpyr 3a7a4 B
[IOCTaBJIECHHOMI Lenu U
BBIOHPATH ONTHMAJILHEIE
CHOCOOBI WX PELICHUsI, HUCXOJS
U3 JICHCTBYIONIMX  MPaBOBBIX
HOPM, MMEIOIIUXCS PECYPCOB U
OrpaHUYEHUN

OTIPEICTIST
paMKax

YK-2.1 [IpoBogut aHAIN3
MOCTABICHHON I1enH U (OPMYyIHPYET
COBOKYITHOCTh B3aUMOCBSI3aHHBIX 33/1a4,
KOTOpbIE HEOOXOJUMO PEIINTh Ul ee
JIOCTHKEHHS

3Hath (33) MeToabl U HpHEMBbl (opMaIn3aluH
331291

Ymers (Y3) mpeAcTaBUTh  MOCTABJICHHYIO
3agady B BHUJIC COBOKYITHOCTHU
(hopMann30BaHHBIX B3aMMOCBSI3aHHBIX 33124

Bnaners (B3) HaBbiku opmanuzanum 3a1aq

YK-2.2 Bribupaet onTUMaIbHBIE CIIOCO0
penreHns 3aj1a4u, UCXOAs u3
HMEIOLINXCSl PECYPCOB M OTPaHUYCHUI

3uats (34) KpUTEpUH BHIOOPA CTPYKTYP HaHHBIX
U aNrOpuTMOB B COOTBETCTBHH C YCIOBHAMH
3a/1aun

YMmeTh Y4) BEIOMpATh ONTUMAaJIbHBIC
CTPYKTYPBI JIAHHBIX U AITOPUTMBI JUISl PEIICHUS
3a1a4u

Bnanets (B4) HaBpIKaMu BEIOOpA ONITUMAIIBHEIX
JUISL PEIleHHs 3a]ayd CTPYKTYp [aHHBIX H
AJITOPUTMOB

01.03.02 Ipuxinagaas MaTeMaTHKa 1 HHOOPMATHKA

OIIK-5 Cnocoben
paszpabarbiBaTh aNTOPUTMBI U
KOMIIBIOTEPHBIE MIPOTrPaMMBI,
MPUTOHBIE IS TPAKTHYECKOTO
MIPUMCHEHHUS

OIIK.f1-5.1 Hcnone3yeT COBpeMEHHBIE
SI3BIKA NpOrpaMMHUPOBAHUS JUIst
pa3paboTKu AITOPUTMOB u
KOMIBIOTEPHBIX NPOrpaMM, HMPHTOJHBIX
JUsL  TPAaKTHYECKOTO  MPUMEHEHHs,
noazepxuBaeT  0a3bl  JaHHBIX |
HHGDOPMAIIMOHHBIC XPAHIJIMILA.

3Hate (35) Oa3oBBIe aNrOpUTMBI 00pabOTKU
CTPYKTYpP JNaHHBIX

Ymers (Y5) mcnonp3oBaTh W pa3padaThiBaTh
AITOPUTMBI 00pabOTKH TaHHBIX

Bragers (B5) HaBblkamMM NpUMEHEHUS U
pa3paboTKH AITOPUTMOB 00paOOTKH JaHHBIX

09.03.01 MupopmaTrKa 1 BBIYHCITUTEIbHAS TEXHUKA

OIIK-8 CriocobeH
pazpabarbiBaTh aNTOPUTMBI U
mporpamMmbl, TPUTOAHBIE  IJIA
MIPAKTUYECKOI'0 MPUMECHCHUA

OIIK.f1-8.1 Hcnomp3yeT COBpeMEHHbIE
S3BIKA MPOTPaMMHUPOBAHHS TS
pa3paboTku AITOPUTMOB u
KOMIBIOTEPHBIX IPOTPaMM, MPHUTOJHBIX
Ui TPaKTUYeCKOTO  TIPUMEHEHUS,
nmojafep>kuBaeT  0a3bl  JaHHBIX U
nHGOPMAIIMOHHBIE XPAHWININA.

3natp (35) 06azoBble aNrOPUTMBI 0OPAOOTKH
CTPYKTYp AaHHBIX

Ymers (Y5) ucnonb3oBaTh M pazpabaThIBaTh
aIrOPUTMBI 00PaOOTKH JAHHBIX

Bnagers (B5) HaBpIKaMH TpPHMEHEHUS W
pa3paboTKu anropuTMOB 00PaOOTKH TaHHBIX

09.03.02 MHpopMaioHHbIE CHCTEMBI M TEXHOJIOTHU

OIIK-6 Crnocoben
pa3pabaTbiBaTh AITOPUTMBI U
NPOrpaMMbl, HPUTOJHBIE IS
NPAaKTHYECKOTO0 TNPUMEHEHHS B
obnactu nH(pOpPMaAMOHHBIX
CHCTEM U TEXHOJIOTHH

OIIK.f-6.1 Hcnoms3yeT cOBpeMEHHBIE
SI3BIKA MPOTPaMMUPOBAHHS JUIS
pa3paboTku AITOPUTMOB u
KOMIBIOTEPHBIX MPOTPaMM, MPHUIOIHBIX
JUIAL ~ TIPAKTHYECKOrO0  TPHUMCHCHUS,
MOJICPKUBACT  0a3pl  JAaHHBIX U
nH(pOpMAIMOHHbBIE XPAHWIIUIIA.

3Hate (35) 0a3zoBble anropuTMbl 00pabOTKH
CTPYKTYp JaHHBIX

Ymers (Y5) ucnonbs3oBaTh W pazpabaThiBaTh
AITOPUTMBI 00PaOOTKH TaHHBIX

Brnamets (B5) HaBblkaMu TPUMEHEHHS U
pa3paboTKH ArOPUTMOB 00paOOTKH JAHHBIX

38.03.05 busnec — nndopmarrka




OIIK-3 CrocobeH ympaBisiTh

poLeccaMu

CO3JaHuA

nu

HCIIOJIB30BaHUA TIPOAYKTOB H

OIIK.A-3.1 Hcnoms3yeT cOBpeMEHHbIE

3Hate (35) 0a3zoBble anropuTMbl 00pPaOOTKH
CTPYKTYp JaHHBIX

Ymers (Y5) ucnonb3oBaTh U pa3pabaThIBaTh
AITOPUTMBI 00pabOTKH TaHHBIX

SI3BIKH HPOrPaMMHUPOBAHHUS TSt
ycIyT B chepe
pa3paboTku AITOPUTMOB u
nH}OpMaIMOHHO-
KOMIBIOTEPHBIX IIPOTrPaMM, HMPHTOAHBIX
KOMMYHHKAIIMOHHBIX
. JUIL  TIPaKTHYECKOT0  NPUMEHEHUs,
TEXHOJIOTU, B TOM 4HUCIe
noJJiep)kuBaeT  0a3pl  JAHHBIX U

pas3pabaThIBaTh aaropuTMbl U
IIPOrpaMMBbI JUIS nux
[IPAKTUYECKON peanu3alyu

nH(pOpMaMOHHbBIE XPaHWIIUILA.

Bnagers (B5) HaBRIKAMH TIpEMEHEHUS
pa3paboTKu anropuTMOB 00PaOOTKU TaHHBIX

n

45.03.04 VaTennexTyalbHbIe CHCTEMBI B TYMaHHTapHOM cepe

OIIK.f1-3.1 Hcnons3yeT cOBpeMEHHbBIE

OIIK-3 Criocoben

3rate (35) 0a3oBBIe anTOpPUTMBI 00pabOTKU

SI3BIKA MPOTPaMMHUPOBAHHS UL | CTPYKTYP JaHHBIX
pa3pabaTbIBaTh aNTOPUTMBI U | pa3paboTKu AJITOPUTMOB n | Ymers (Y5) ucmoms3oBaTh W pa3padaTHIBaTH
KOMITBIOTEPHBIE ~ TIPOTPAMMBI, | KOMITBIOTEPHBIX MPOrPaMM, MPHUIOAHBIX | AITOPUTMBI 00paOOTKH TAHHBIX
MPUTOAHBIE [UIA MPAaKTUYECKOIO | JUis  NPAKTHYECKOrO0  IPUMEHCHUS,
Bnagers (B5) HaBpIKaMH TpPUMEHEHUS W
MPUMEHEHHS nojiepkuBaeT  0a3pl  JAHHBIX |
pa3paboTKu anropuTMOB 00PaOOTKH TaHHBIX
nH(pOpMaLMOHHbIE XPaHWIIUILA.
4. O0beM JUCIUILINHBI
OOmumii 00beM TUCIUIIIMHEI COCTaBIAeT 5 3aueTHbIX equHuIlbl, 180 yacos.
Tab6muna 4.1.
AyIuTOpHBIC 3aHATHSA/KOHTAKTHAs paboTa, Jac. ®dopma
dopma Kypce/ YAHTOP 4 CamocrosTenbHas Konrpois, p N
IIpakTraeckue JlaGoparopabie TIPOMEKYTOYHON
o0yueHus CEMECTP Jlexm paboTa, 4ac. yac.
3aHATHUA SaHATHUA arrecranun
Ounas 12 18 18 34 74 36 Dk3ameH
nerrsist OK3aMmeH,
3aouHast 6 6 6 153 9 KOHTPOJIbHAsI
ceccust
pabora
5. CTpyKTypa M cojep:KaHHe TUCHHIIMHBI
5.1. CtpykTypa TUCUUTIITUHBL:
ouHas ¢opma odyuenus (OPO)
Tabmnma 5.1.1
P U AyYIUTOpHEIC 3aHATHS,
No TPYKTypa eIt yac. CPC, | Bcero
Kon MJK | Oueno4Hoe cpeacTso
wn | Homep HaunmenoBanue yac. , yac.
JL Ip. JIab.
pazzena pazzena
VK-1.1,YK-
1.2, VK-2.1,
YK-2.2,
Bgenenue B OIIK SI-
1 1 2 2 2 6 12 .
AIITOPUTMBI 5.1/0OIK -
8.1/OI1K 4I-
6.1/ OIIK.S-
3.1/0IIK.1-3.1 .
VK-T.IYK- Y4eOHsriii cipuHT 1
1.2, VK-2.1,
VK-2.2,
OIIK. -
2 2 Pexypcus 2 2 4 6 14 5.1/OTIK Si-
8.1/0OIIK 51-
6.1/ OIIK SI-
3.1/0IK.4-3.1
YK-1.1,VK-
1.2, YK-2.1,
3 3 CopTupoBKu 2 2 4 8 16 yK-22, Y4eOHbI# CIPUHT 2
pTHp OIIK 51- p
5.1/0TIK.A-
8.1/0OI1K 4I-




6.1/ OIIK.4I-
3.1/0IIK.f1-3.1

4 Xemr-radiuibl

18

YK-1.1,YK-
1.2, ¥K-2.1,
YK-2.2,
OIIK.A1-
5.1/0OIIK -
8.1/0OIIK.51-
6.1/ OIIK.A-
3.1/0IIK.1-3.1

Y4eOnbIit cipuHT 3

JnHamuueckoe
[IPOrpaMMHUpPOBaHUE

16

YK-1.1, VK-
1.2, YK-2.1,
VK-2.2,
OIlK. -
5.1/0OIIK -
8.1/0OIIK.51-
6.1/ OIIK.4I-
3.1/0IIK.51-3.1

Y4eOHbIit cipuHT 4

6 AunropuT™msl Ha rpadax

10

20

YK-1.1, VK-
1.2, VK-2.1,
VK-2.2,
OIIK.A1-
5.1/0OIIK A-
8.1/0OIIK.51-
6.1/ OIIK.4I-
3.1/0OIIK.A-3.1

YueOHbli cipuHT 5

7 JHepeBbs

10

20

YK-1.1, VK-
1.2, VK-2.1,
VK-2.2,
OIIK.A1-
5.1/OIIK -
8.1/0OIIK.51-
6.1/ OIIK.4I-
3.1/0IIK.51-3.1

VY4eOnsbIii cipuHT 6

Aunroput™ k
OMMKaUIIKNX coceneit

14

YK-1.1,VK-
1.2, VK-2.1,
VK-2.2,
OIIK.51-
5.1/OIIK -
8.1/0OIIK.51-
6.1/ OIIK.4I-
3.1/0IIK.51-3.1

Y4eOHsbIi cipuHT 7

[TapannenbHbie
aJTOPUTMBI

10

14

YK-1.1,VK-
1.2, ¥K-2.1,
VK-2.2,
OIIK A1-
5.1/0OIK -
8.1/0OIIK.51-
6.1/ OIIK.4I-
3.1/0IIK.41-3.1

VYueOHblii cipuHT 8

10

JK3aMeH

36

36

YK-1.1,YK-
1.2, VK-2.1,
VK-2.2,
OIIK.A1-
5.1/0OIIK -
8.1/0OIIK.51-
6.1/ OIIK.AI-
3.1/0IIK.41-3.1

9K33MeHaHHOHHLIﬁ
BOIIPOCHI U 3a/ITaHUA

Hroro:

18

18

34

110

180

X

3a04Has ¢popma odyuenust (3PO)

Tabmuna 5.1.2

Ne
/i

CTpyKTypa IUCIHTUTIHEL

Ay,Z[I/ITopHBIC 3aHATHA,

qac.

Haumenosanue
pasznena

Howmep
paznena

JL

Ip.

JIab.

CPC,
Jac.

Bcero
, Jac.

Kon MJIK

OreHoYHOE CpeacCTBO

Beenenue B
AITOPUTMBI

15

17

YK-1.1, VK-
1.2, YK-2.1,
VK-2.2,
OIIK.A1-
5.1/0OIIK A~
8.1/0OIIK.51-
6.1/ OIIK.AI-

KontponbHas pabora o
Kypcy




3.1/0IIK.f1-3.1

2 Pexypcus

16

19

VK-1.1,VK-
1.2, YK-2.1,
VK-2.2,
OIIK.A1-
5.1/0OIIK -
8.1/0OIIK.51-
6.1/ OIIK.4I-
3.1/0IIK.51-3.1

3 CopTupoBku

15

19

VK-1.1,VK-
1.2, YK-2.1,
VK-2.2,
OIIK.41-
5.1/0OIIK A~
8.1/0OIIK.51-
6.1/ OIIK.4I-
3.1/0IIK.A1-3.1

4 Xenr-ra0uIibs

15

19

YK-1.1,YK-
1.2, YK-2.1,
VK-2.2,
OIlK. -
5.1/OIIK -
8.1/0OIIK.51-
6.1/ OIIK.AI-
3.1/0IIK.51-3.1

Jnnamudeckoe
MPOTPpaMMHPOBAHUE

16

19

VK-1.1,YK-
1.2, VK-2.1,
YK-2.2,
OIIK.SI-
5.1/OMK.5I-
8.1/OIIK SI-
6.1/ OIIK.SI-
3.1/0MK.51-3.1

6 Anroput™msl Ha Tpadax

20

20

VK-1.1,VK-
1.2, VK-2.1,
VK-2.2,
OIIK A1-
5.1/0OIK -
8.1/0OIIK.51-
6.1/ OIIK.SI-
3.1/0OIIK.A1-3.1

7 Hepesbst

16

18

YK-1.1,VK-
1.2, VK-2.1,
VK-2.2,
OIIK. .51~
5.1/0OIK -
8.1/0OIIK.51-
6.1/ OIIK.4I-
3.1/0IIK.41-3.1

Anroput™ k
OmmKaiimx coceneit

20

20

VK-1.1,YK-
1.2, YK-2.1,
YK-2.2,
OIIK.SI-
5.1/OTIK.5I-
8.1/OIIK 5I-
6.1/ OITK.SI-
3.1/0IK.51-3.1

IMapannensHele
AJITOPUTMBI

20

20

VK-1.1,YK-
1.2, VK-2.1,
VK-2.2,
OIK.SI-
5.1/OTIK.5I-
8.1/OIIK SI-
6.1/ OTIK.SI-
3.1/0TK.5-3.1

10

DK3ameH

YK-1.1,VK-
1.2, VK-2.1,
VK-2.2,
OIIK.A1-
5.1/0OIK.4-
8.1/0OIIK.51-
6.1/ OIIK.4I-
3.1/0IIK.1-3.1

DK3aMeHaIIMOHHBIN
BOIIPOCHI ¥ 33/IaHUS

Hroro:

162

180

X




04YHO-3204HasA popMma 00ydenus (O3DO)

HE pean3yercs

5.2. ConeprkaHue TUCIUILINHEL.

5.2.1. ConeprkaHue pasenoB JUCIUTLIAHBI (AUIaKTUYECKUE SAMHHMIIBI ).

Pa3nes 1. BBenenne B aaropuTMmsl.

[Tonsarue anroputma. IPHEKTUBHOCTH aITOPUTMOB. MaccuBbI U CBsI3HBIE criUCKU. [loOGaBiieHue u
yJlaJeHue 3JeMeHTOB. buHapHbIM M mpocToil mouck. Acumnrorudeckue oOo3HaueHus. OnpezneneHue
BpeMeHH paboThl anroputMoB. Tunudnsie npuMeps! «O-00IIbIIOTr0.

Pa3nen 2. Pexypcus.

[Tonstue pexypcun. I'myOuna pexypcun. ba3oBwiii ciydait u pexkypcuBHBIN ciaydaid. Ctek. Ctek
BbI30BOB. CTEK BBI30BOB C peKypcuel. @paKTaabHble KPUBBIE.

Pa3nen 3. CopTUpOBKH.

KBagpatuunbie COpPTHPOBKH (COPTHPOBKAa BBIOOPOM, COPTHPOBKA BCTaBKaMH, Iy3BIPHKOBas
coptupoBka). OneHku 3()(PEeKTUBHOCTH aNrOpUTMOB COPTUPOBKHU. CTpaTerust «pasieisii M BIACTBYI».
Anroputm EBxiinpa. ®yHKUuoHanbHOE MporpamMmupoBaHue. boicTpas coptupoBka. CopTupoBka
CJIUSIHUEM U ObICTpasi COPTUPOBKA.

Paszngea 4. Xem-Tadanubl.

Xem-¢pynkuuu. VMcnonp3oBanue xem-tadbuui st nmoucka. [IpeodpazoBanne DNS. Hckitouenue
ny6nukaroB. Mcronb3oBanue xem-tabmunbl kak koma. Kommmsuum. beictpogpeiictBue. Koadduunent
3anonHeHus. «Xopomasy xem-pyHkus. MaBeptupoBanHbie nHaeKcsl. OunbTper bayma u HyperLogLog.
Anroputmsl SHA. JlokaibHO-4yBCTBUTEIbHOE XemMpoBanue. O6meH kimodamu Juppu—Xenimana.

Paznen 5. lunaMmuyeckoe NporpaMMHUpOBaHue.

3amaua o prok3ake. KoHuenmus AWHaAMMYECKOro IMporpamMmmupoBaHusi. JloOaBieHHe siieMeHTa.
N3menenune mnopsaka. 3amojiHEHHWE IO CTpoKaM M cTojOumaM. JloOaBiieHME MEHBIIEr0 JJIEMEHTA.
Hcnonp3oBaHue *aaHoro aiaropurMa. OnTuMmuzanus TYpUCTHYECKOrOo MapuipyTa. B3zanMozaMeHseMble
anemeHThl. Camasg  JuiMHHasg  oOwias  MOANOCIENOBaTeNbHOCTh.  JIByMepHOE  JAMHAMHMUYECKOE
IIPOrPaMMUPOBAHUE.

Paznen 6. Anroputmbl Ha rpagax.

I'padsr. IlpencraBnenue rpacda. Tomomoruueckass coptupoBka. Anroput™m TapesHa. Ilouck B
mmpuny (BFS, Breadth-First Search). [Touck kpatuaitmero mytu. Ouepenu. Peanu3zanus anroputma BFS.
Bpems Bemonnenusa. Anroput™m [einckrpsl. JKagueni anroputma [leickrpel. Anroputm dDoppa-
bennmana. PabGoTta ¢ oTpuiiatenbHbIM BECOM.

Pa3nen 7. [lepeBbsi.

HepeBnsi. bunapHoe nepeBo mowmcka. [lonck u moGaBieHue 3jeMeHTa. XpaHEHHE IBOUYHOTO
nepeBa moucka B mnamsaTH. COanaHcupoBaHHbIE JAepeBbsi: AVL-nepeBbsi, KpacHO-uepHbIE JepeBbs,
cOamaHCUpOBaHHBIE O Becy AepeBbs. Kyun.

Pa3znen 8. Anropurm K dmkaidmumx coceneii.

3anaya o knaccudukanuu. [loctpoenne pekomeHaaTenbHONW cucTeMbl. V3BliedeHHne NMpPU3HAKOB.
Bri6op npuzHakoB. 3HAKOMCTBO ¢ MamMHHBIM oOydeHueM. Iloctpoenne cnam-duibtpa. [Iporuossr Ha
OMPKEBBIX TOPrax.

Paznen 9. [lapansenbHble aJIrOPUTMBI

[Mapamnensubie anroputMbl. MapRedute u pacnipenenennsie anroputMbl. @yakuuu map u reduce.

5.2.2. ConeprxaHuie TUCIUTUTAHBI 10 BHIaM YYeOHBIX 3aHSTHH.

JlekIIMoOHHBIE 3aHATHSA
Tabmuua 5.2.1

Homep O0newm, yac.
Ne n/n paznena Tema nexun
01(0) 300 03P0
JIMCIIATUTHHBI
1 1 2 1 - BBeeHre B aITOPUTMBI




2 2 2 1 - Pexypcust
3 3 2 1 - CopTHpOBKH
4 4 2 1 - Xemr-Taduis
5 5 2 1 - JmHamMudgeckoe IporpaMMHpPOBaHIe
6 6 2 - - AnroputMmsl Ha Tpadax
7 7 2 1 - Hepebst
8 8 2 - - Auroputm K 6mimkaiimx coceneit
9 9 2 - - [MapammenbHBIE alTOPUTMBI
HUroro: 18 6 - X
IIpakTyeckue 3aHATHSA
Tabmauma 5.2.2
Homep O0bewm, yac.
Ne n/n pazziena 000 300 0300 Tema npakTH4ecKOro 3aHsTHUs
JACIUTLTIHBL
1 1 2 1 - Brenenue B anropuTMel
2 2 2 1 - Pexypcus
3 3 2 1 - CopTHpOBKI
4 4 2 1 - Xenr-radniel
5 5 2 1 - JmHamMmdeckoe porpaMMHpOBaHIe
6 6 2 - - Anroputmsl Ha Tpadax
7 7 2 1 - JHepeBbs
8 8 2 - Anroput™m K Grmkaiinmx coceneit
9 9 2 - [MapamienbHBIE alTOPUTMBI
HUroro: 18 6 - X
JlabopaTropnbie padoThI
Tabmnma 5.2.3
Homep O06beMm, vac.
Ne n/n pasnena 000 300 0300 Tema npakTH4ecKoro 3aHsTHsl
JIACLUTUTHHBL
1 1 2 - - BBenenue B aropuTMbl
2 2 4 1 - Pexypcus
3 3 4 2 - CopTupoBKu
4 4 6 2 - Xern-Tabauibt
5 5 4 1 - JlmHamudeckoe porpaMMHpOBaHIe
6 6 6 - - AunropuT™msbl Ha rpadax
7 7 6 - JlepeBbs
8 8 2 - - AuroputM K Gnikaiiimx coceieit
9 9 - - - [MapasnnenbHble aaropUTMBbI
HUroro: 34 6 - X
CamocrosiTeibHas padoTa CTyIeHTa
Tabmumna 5.2.4
Howmep pasnena O0beM, yac.
Ne o/ HI/ICHII)/IEJII/IHH 0PO | 300 | 0300 Tema Bax CEC
W3y4yeHue TEOpeTHYECKOro MaTepuana
IUISL TIOATOTOBKH K JIaOOpaTOpHBIM M
1 1 6 15 i Beenenue B | IPAKTHYECKUM 3aHATHS, NOIATOTOBKH K
ANTOPUTMBI KOHTPOJIHBIM ~ pa0oTaM, BBIIOJIHEHUE
KOHTPOJIBHBIX paboT 00yYarouMucs
3204HOM (hopMbI 00yUeHHS
W3ydeHne TEOpeTHYECKOro MaTepuaia
2 2 6 16 - Pexypcus JUIS TIOJTOTOBKKM K JIAOOPATOPHBIM H
NPAKTUYECKUM 3aHSTHUS, MOATOTOBKH K




KOHTPOJIBHBEIM paboTaM, BBITIOJIHCHUE
KOHTPOJBHBIX pPaboT 00ydYaroUIMMUCS
3209HON ()OPMBI OOYICHISI

15 -

CopTHpOoBKH

H3ydyeHne TeOpeTHYEeCKOro MaTepHana
JUIL TIOATOTOBKM K JIaOOpaTOpHBIM H
NPAaKTHYECKUM 3aHATHS, TOATOTOBKH K
KOHTPOJIHBIM paboTaM, BBIIOJHEHHUE
KOHTPOJBHBIX paboT 00yJaronIiMucs
3209HOH POPMBI 00yUICHNUS

15 -

Xeur-radubl

M3ydeHne TEOpeTHYECKOro MaTepuaia
IUISL TIOATOTOBKH K JIaOOpaTOpHBIM U
NPAKTUYECKUM 3aHATHA, MOIATOTOBKH K
KOHTPOJIHBIM ~paboTaM, BBIIONHEHHE
KOHTPOJIbHBIX paboT 00ydYaronuMHCs
3209HOU POPMBI 00yUICHNUS

16 -

JnHamudeckoe
MPOTrpaMMHPOBAHUE

H3ydyeHue TeopeTHYECKOro Marepuana
JUIl TIOATOTOBKM K JIaDOpaTOpHBIM U
MIPAKTUYECKUM 3aHATHUS, MOATOTOBKU K
KOHTPOJIBHBIM paboTam

10

ANropuT™MBI Ha
rpadax

H3ydyeHue TeopeTHYECKOro Marepuana
JUIi TIOATOTOBKM K JIaDOpaTOpHBIM U
MPAaKTHIECKUM 3aHSTHUS, TOATOTOBKH K
KOHTPOJILHBIM paboTam

10

16 -

HepeBbs

H3ydyeHue TeopeTHYECKOro Marepuana
JUIl TIOATOTOBKM K JIaDOpaTOpHBIM U
MPAKTUYECKUM 3aHATHUS, MOATOTOBKU K
KOHTPOJILHBIM paboTam

Auroputm k
OIKANIIMX cocenei

H3ydyeHue TeOpeTHYECKOTO MaTepHana
JUIA TIOATOTOBKM K JabOpaTOpHBIM U
MPAKTUYECKUM 3aHATHUS, MOATOTOBKU K
KOHTPOJIBHBIM paboTam

10

20 -

ITapamiensHele
aJITOPUTMBI

N3ydyeHne TeopeTHYEecKOro Marepuaia
JUIl TIOATOTOBKM K JIaDOpaTOpHBIM M
MPAaKTHYECKUM 3aHSTHUS, TOATOTOBKH K
KOHTPOJIBHBIM paboTam

10

1-9

36

9 -

1-9

IloaroroBka k 3K3aMeHy

Hroro:

110

162 -

X

5.2.3. IlpenoxaBanue
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

JUCIHUIIIINHBI

BEIETCI  C

MPUMCHCHUCM

CIEIYIOIINX  BHJIOB

—  DJIGKTPOHHOE 00yYEeHHE U IPUMEHEHNE TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA;

—  UKT - TexHomoruu (Bu3yanusamusi ydeOHoro marepuana B PowerPoint B amanoroBom
pexume);
—  o0ydeHue B COTpyAHUYECTBE (KOJJICKTUBHA, TPYIINIOBas paboTa);

—  TEeXHOJIOTUsI TPOOIIEMHOTO 00y4EHusI.

6. TemaTHKa KypCcOBBIX padoT/MPOEKTOB

KypcoBbie paboThl/IpOEKTHl y4eOHBIM IIJIAHOM HE MPETyCMOTPEHBI.

7. KoHTpoJibHbIE padoThI
7.1. Metoauueckue yKka3zaHus I BBIMOJIHEHHUS KOHTPOJIbHBIX padot (3DO).

Lesb KOHTPOIBHOM pabOTHI - 3aKpEIIeHNE TEOPETUYECKUX 3HAHUN, TPUOOPETeHNE MPAKTUIECKUX
HaBBIKOB MCII0JIb30BaHM U peanu3annu 3p(GeKTuBHOro peleHns CTPyKTYp JaHHbBIX U aJrOPUTMOB.




BrinmonHeHue KOHTPOJIbHOW Pa0OThl OOy4aromMHCS JOJDKEH HauWHATh C HM3Y4YCHHUs 3ajaHMs,
TEOPETUYECKOr0 Marepualla JUCLUIUINHBI «AJTOPHUTMBI M CTPYKTYpPBl NaHHBIX» M PEKOMEHIyEeMOH
aureparypsl. g MporpaMMUpOBaHUs PELICHUI, TPEACTABICHHBIX B METOJAUYECKUX YKA3aHUAX 3aJaHUI
[0 BapuaHTaM, OOy4aroIIMNCs JOJKEH MCIOJIb30BaTh fA3bIK NporpammupoBanus Python/C++ u mo0yro
peaTu3yoIyI0 €ro Cpeay MporpaMMUpPOBaHUs (110 BEIOOPY 00y4aromerocs).

Bce mporpaMMHble pelieHHs JOJKHBI ObITh IPEACTaBIEHbl NPENOJABATEN0 AJS 3aIlUThl C
CHUCTEMOH TECTOBBIX CIIy4acB.

Kozp! nporpaMMHBIX petieHnid 0(pOpMIISIOTCS B BUJE OTYETA MO KaXKJOMY 3a/1aHUI0 KOHTPOJILHOM
pabotel. CTpyKkTypa oTtyeTa: (OpMYIHPOBKA 33aJauu; MOCTAHOBKA 3a/1a4l — BXOJHBIEC JaHHBIC, BHIXOIHBIC
JAHHbIE M METOJ peLICHUs; OIlpe/eleHne UACHTU(DHUKATOPOB, THUIOB JUIs BXOJAHBIX, BBIXOJHBIX H
IIPOMEKYTOYHBIX JAHHBIX, CXEMa AJITOPUTMA, HCXOJHBIN KOJI [IPOrPAMMBI, TECTBI, PE3YJIbTAaThl TECTUPOBAHM.

7.2. TemaTtrka KOHTPOJBHBIX PalbOT.

TemaTuka KOHTPOJBHOW paboThl Oa3zupyercs Ha TEOPETUYECKOM MaTepuaye JIUCLUIUINHBI
«AJTOPUTMBI ¥ CTPYKTYPHI JaHHBIX». BapraHT KOHTPOIBHON PabOTHI MPEACTABICH B (POHAAX OLEHOYHBIX
CPEICTB.

8. OueHka pe3yJbTaTOB OCBOEHUS UCHHIIJIHHBI

8.1. Kpurepuu oOICHHMBAaHWS CTENCHH TIOJHOTHI M KadecTBa OCBOCHUS KOMIICTCHIIMH B
COOTBETCTBUH C TUIAHUPYEMBIMH pPe3yJIbTaTaMK 00yueHUs npuBeneHbl B [Ipunoxenun 1.

8.2. PeliTHroBas cucreMa OLIEHMBAHHUSA CTEIEHM IOJHOTHI M KA4eCTBA OCBOEHHSA KOMIIETEHIIUI
oOyuaromuxcsi o4HOU (opMbl 00yUeHHsI TpeicTaBieHa B Tadnuiie 8.1.

Tab6muna 8.1
Ne m/m | Bunbl MeporipusTHii B paMKax TEKYLIEr0 KOHTPOJIS | Kommaectro 6amio
1 rexyruas aTrecranus
1 YueOnsrit cipunT 1, Henens Ne 1,2 0-10
2 YueOHsIit cpunT 2, Henens Ne 3,4 0-10
3 YueOHbIit cipuHT 3, Henenu Ne 5,6 0-10
HUTOT'O 3a mepByIo TEKYIIYIO aTTECTAIHIO 0-30
2 TeKyIasi aTTeCTallus
4 YueOnsIit cipunT 4, Henenu Ne 7,8 0-15
5 YueOnsIit cipuaT 5, Hegemu Ne 9,10 0-15
HUTOI'O 3a BTOpYIO TEKYIIYIO aTTECTAIHIO 0-30
3 Teky1as arTecTarys
6 Yuebubiii cupunt 6, Hegenu Ne 11,12 0-15
7 Yuebubiii cupunt 7, Hegeau Ne 13,14 0-15
8 VYuebusiii cipunt 8, Hemenu Ne 15 — 17 0-10
HTOTI'O 3a TPEThIO TEKYIIYIO aTTECTAIHIO 0-40
BCETO 0- 100

8.3. PeifTuHroBas cuctemMa OLIEHUBAHMS CTETEHHU IOJHOTHI M KauecTBa OCBOCHMS KOMIIETEHIIHA
oOyuaronuxcs 3a04Hoi (opMbl 00yUdeHHs MpezcTaBieHa B Tadnuie 8.2.

Tab6mumna 8.2
Ne m/m Buapsl MeponpusaTHil B paMKax TEKYIIEr0 KOHTPOJIS Komraectso
OasioB
1 3aiTa KOHTPOJIBHBIX PadoT 0-56
2 Omnpoc 1o BceM paszenaM JUCUUIUTMHBI (YCTHBIN SK3aMeH ) 0-44
BCEI'O 100

9. VYueOHO-MeTOAHYECKOE M HH(POPMALIMOHHOE 00ecTiedeHne TN CIMIITMHBI

9.1. Ilepeuenb peKOMEHIYEMOM JTUTEPATYPHI IpeacTaBieH B [Ipunoxxennn 2.




9.2. CoBpemeHHbIe IpodeccroHaIbHbIE 0a3bl JaHHBIX U MH(POPMAITMOHHBIE CITPABOYHbIE CHCTEMBI:
— DJeKTpOHHBIH KaTamor/JaekTponHas oudmuoreka TUY  http://webirbis.tsogu.ru/;

— Iludposoit o0Opa3oBaTeNbHBI pecypc —

https://www.iprbookshop.ru/;
— DiexTpoHHO-0MbOaHOoTeuHas cucreMa «KoHcynpTaHT cTyaenta» Www.studentlibrary.ru;
— DnekTpoHHO-0MOIMoTeuHas cucteMa «Jlaub» https://e.lanbook.com;

— O6pazoparensHas mwiatpopma FOPAMT www.urait.ru;
— Hayunas snexrponHnas 6udmmoreka ELIBRARY.RU http://wwwe.elibrary.ru;
— HanwuonaneHas snekrponnas 6ubdnuoreka (HOB);
— OKBCOH — nndopManonHas cucTeMa J0CTyIa K 3JIEKTPOHHBIM KaTajoram 0ubanoTek chepbl
o0pa3oBaHUs U HAYKH;
— bubnuorexu HeQTAHBIX By30B Poccuu:

e DJEKTpPOHHAas

http://elib.gubkin.ru/;

e DjexkTpoHHas OubnMorexka YPHUMCKOro rocyaapcTBEHHOTO HedTsHOro

HedTerazoBas

oubOmmoreka PI'Y

yuusepcureta http://bibl.rusoil.net/;
e bubnnoreyHo-MHPOPMAIMOHHBIN KOMIUIEKC YXTHHCKOIO TOCYIapCTBEHHOIO TEXHUYECKOTO
yuusepcureta YI'TY http://lib.ugtu.net/books;

e DJEKTPOHHAas

«TexHopMaTuB».

9.3. JluueH3uoHHOE U

OTCYCCTBCHHOT'O ITPOU3BOACTBA.

—  Microsoft Windows,

CIIpaBOYHAast

CUCTEMA

CBOOOJHO  paclpocTpaHsIieMoe

— Microsoft Office Professional Plus,
—  Python (cBoboano-pacnpocTpansiemoe I10),
— Jupyter Notebook (cBoboaHo-pacnpoctpansemoe I10).

ouomoreyHas

HepTH W

HOPMAaTUBHO-TEXHUYECKON

IMporpaMMHOC O6€CH€‘ICHI/I6, B

cucreMa IPR SMART

raza uM. ['yOkuHa

TEXHHUYCCKOI'O

JAOKYMCHTallUH

T.4.

10. MartepuajibHO-TeXHHYECKOE o0ecnievyeHne THCIUILIMHbI

[Tomemenust a7 TPOBEACHUS BCEX BHJIOB PAOOTHI, MPEAYCMOTPEHHBIX YYEOHBIM ILJIAHOM,
YKOMITJIEKTOBaHBI HEOOXOIMMBIM 000PYIOBAHHEM M TEXHUYECKHUMH CPEJICTBAMH O0yUEHHS.

Ta6muna 10.1

O0ecne4eHHOCTh MaTEePHAIbHO-TEXHHYeCKHUX ycaosuil peaauzanuu OIIOITI BO

HaumenoBanue yueOHBIX
IIPEAMETOB, KypCOB, JUCIUILINH
(Momyneit), mpakTUKH, THBIX

HaumeHnoBanue nomenieHuii 1uist IpOBEICHUS
BCEX BUJIOB YUEOHOM AEATEILHOCTH,

Anpec (MecTonooKeH!e) MOMEIIeHUH J1s
MPOBEICHHS BCEX BHUJIOB YUeOHOM
JeSITeNIbHOCTH, MPEyCMOTPEHHOMN

No s MPEeTyCMOTPEHHOH y4eOHBIM TUTAHOM, B TOM €OHBIM IJIaHOM (B ClTydae pean3aiun
BUIOB y4eOHOU JESTENLHOCTH, pey p vt P Y1 N (B cnyuac p L
/i YHCIIe TIOMENIEHHS U1 CAMOCTOSTEBLHOM 00pa3oBaTeNbHON IIPOrPaMMBI B CETEBOM
MPEyCMOTPEHHBIX yIeOHBIM
. paboTHI, C yKa3aHHUEM IEPEUIHS OCHOBHOTO (opMe IOTMOIHUTEBLHO YKa3bIBAETCS
IUTAaHOM 00pa30BaTENbHOM . N
HpOTpaMMEL 000py/I0BaHusi, y4eOHO- HAMISIHBIX OCOOMH | HaMMEHOBAaHHE OPraHU3AIMH, C KOTOPO
3aKJIFOYEH JIOTOBOP)
1 2 3 4
JIeKIIMOHHBIE 3aHATHS: 625039, r. Tromens, yi. MensHUKaiiTe, 1.
KOBOPKHHT 70
IIpakTHYECKHE 3aHATHS: 625039, r. Tromenb, yia. MenbHUKANHTE, 1.
1. | Anroput™msl # CTPYKTYPbI JaHHBIX
KOBOPKHHT 70

JlabopaTopHbIe 3aHATHS:
KOBOPKHHT

625039, r. Tromenb, yia. MenbHUKANHTE, 1.
70



http://webirbis.tsogu.ru/%3B
http://www.iprbookshop.ru/%3B
http://elib.gubkin.ru/%3B
http://bibl.rusoil.net/%3B
http://lib.ugtu.net/books%3B

11. Meroanyeckue ykazanusi no opranusanuu CPC

Metoauueckue pekoMeHganuu no opranuzauuu CPC pasmemensl B nyHkre 4 OpraHuzanus
00pa30BaTeNLHOrO Mpoliecca ¢ NPUMEHEHUEM 3JIEKTpOHHOro o0ydeHus [lonoxxenuss o0 opraHuzauuu u
OPUMEHEHUN 3JEKTPOHHOTO OOy4YeHHMs W JUCTAaHIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHUH MpH
peanu3aly OCHOBHBIX MPO(ECCHOHANIbHBIX 00pa30BaTENbHBIX IPOrpaMM BbICIIEro OOpa3oBaHUS —
nporpaMMm OakallaBpHarta, MpOrpaMM CIIEHUAINTETa, IPOrpaMM MarucTpaTyphl, MPOTrPaMM HOATOTOBKH
HAY4YHO-TIEJJAarOTMYECKUX KaJpoB B acnupaHType B Belcmield 1mkone 1HMQPOBBIX TEXHOJIOTHH.



ILtanupyembie pe3yabTaThl 00y4eHus A1 GOPMUPOBAHMA KOMIIETEHIUH U KPUTEPUH HX

OLICHUBAHUA

JucuunimHa: AJropuTMbl M CTPYKTYPbI JaHHBIX
Kon, nanpasnenue noarorosku: 01.03.02 Ipukiaagnasa MaTeMaTuKa 1 HHPOpPMaTHKA
Kopn, marpaBnerne noarorosku: 09.03.01 MndopmaTnka U BHIYUCIUTETbHAS TEXHHKA
Kox, manpasnenne moarorosku: 09.03.02 U opmanmoHHbie CUCTEMBI H TEXHOJIOTHH
Kox, nanpasnenne moarorosku: 38.03.05 busnec — nundopmaTuka
Kopm, nanpaBnenne moarorosku: 45.03.04 MHTe//IeKTyaIbHBIE CHCTEMBI B TYMAHUTapHOI cdepe

Koo u Kpurepun orieHrBaHUS pe3yIbTaTOB 00yICHUS
Kon Kon, HaVMEHOBaHUE
KOMIIETEHI] | HAaWMEHOBaHUE pe3ynbraTa
uu NAK 00y4enus 1o 1-2 3 4 5
JCLIMTUTHE
YK-1.1 3HaTh (31) | He 3HaeT | YactuuHo 3Haer | JlocratoyHo B
OcymiecTBiseT aKTyaJbHbIC aKTyaJbHbIe aKTyaJbHbIE XOpOIIO  3HAeT | COBEPILECHCTBE
BBIOOD UCTOYHHUKM O | UCTOYHUKH O | UCTOYHHKA O | aKkTyaJbHbIe 3HaeT
aKTyaJbHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX UCTOYHUKH O | aKTyaJbHbIC
POCCHMIMCKMX W | arOpuTMax M | allfOpUTMax MW | allOpUTMax M | COBPEMEHHBIX HACTOYHUKH O
3apyOeKHBIX CTPYKTYypax CTPYKTYypax CTPYKTYypax AITOPUTMaX ¥ | COBPEMEHHBIX
HUCTOYHUKOB,  a | JAHHBIX JIAHHBIX JIAHHBIX CTPYKTypax AITOpUTMAX |
TaK e IIOUCK, JIAHHBIX CTPYKTYypax
coop " TAaHHBIX
00paboTKy YMmeTh (Y1) | He ymeer | MUmeer 6azoBeie | Ha ~ xopomrem | Ymeer B
nHpopmarmy, BBIONpATh BBIOHPATH YMEHHS YpOHE  MOXET | COBEpIICHCTBE
HEoOX0o MO HHQOpMAIIHIO HHPOPMAITHIO BBIOMpATH BBIOMpATh BEIOHpATh
JUISt pemienust | o6 00 HHPOPMAIIHIO HHPOPMAIIHIO uHpOpMaIHIO
MIOCTaBJICHHON UCTIONI30BAaHUM | MCIIONB30BAaHUU | 00 00 00
331291 COBPEMEHHBIX COBPEMEHHBIX WCIIONB30BAaHUM | WCIIONB30BAHWU | WCIIONB30BAHUU
AITOPUTMOB M | QITOPUTMOB ¥ | COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
CTPYKTYpP CTPYKTYp AITOPUTMOB ¥ | QJITOPUTMOB ¥ | QITOPUTMOB U
JTaHHBIX JUISL | JAQHHBIX UL | CTPYKTYp CTPYKTYp CTPYKTYpP
perieHus peuieHus JIAHHBIX JUIS | TAHHBIX JUIS | JTaHHBIX YISt
KOHKPETHBIX KOHKPETHBIX peuieHus peuieHus peuieHus
3a1a4 3a7aq KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX
3amadq 3amay 3a1a4
VK-1 Bmagers  (B1) | He BiajgeeT | MMeer GasoBbie | JlocTaTouHO B
HaBBIKAMH HaBbIKaMH HaBBIKH MIOMCKA, | XOPOIIO COBEpILIECHCTBE
momcka, cbopa | mowcka, cbopa | cOopa U | Biajgeer BIIajieeT
u  obpabotku | 1 00paboTku | 0OpabOTKH HaBbIKAMU HaBBIKAMH
nHpopManny, nHpOpMAIHH, nHpOpMaHy, moucka, cOopa | momcka, cbopa
HEOOXOINMOMN HE00X0IUMOiT HEOOX0IMMOI " 00paboTku | u 00paboTKHI
JUIS  pelieHHs | Usl  pelleHWs | I peuieHus | nHdopmaimu, uH(pOpMaInH,
MOCTaBJIEHHOU MIOCTaBJICHHOM MOCTABIEHHON HEo0X0 MO Heo0X0IMMON
3371291 331241 331491 JUIL  peuleHHs | UL penieHus
MIOCTaBJIEHHOM MOCTABJIEHHON
3aJa4H 3a1a4u
YK-1.2 3HaTb (32) | He 3HaeT | YactuuHo 3Haer | JlocTaTo4HO B
Cucremarusipye | METO/bI OLIEHKHA | METOJbI OLIEHKH | METOJbI OLIEHKH | XOpOLIO 3HAeT | COBEpIICHCTBE
T U Kputndecku | 3¢pdexruBHOCTH | 3hhexTHBHOCTH | 3(HEKTUBHOCTH | METOABI OIEHKH | 3HAET  METOJBI
aHAIIU3UPYET CTPYKTYp CTPYKTYp CTPYKTYp 3¢ deKTUBHOCTH | OLEHKH
nHdopmarmio, JIAHHBIX U | JaHHBIX U | TaHHBIX U | CTPYKTYp a¢dexTHBHOCTH
MOJYYEHHYI0O W3 | alTOPUTMOB HX | allTOPUTMOB HX | aJrOPUTMOB HX | JIAHHBIX U | CTPYKTYp
Ppa3HbIX 00paboTkn 00paboTkn 00paboTkH ANTOPUTMOB HX | JAaHHBIX u
HUCTOYHUKOB, B 00paboTkH QITOPUTMOB UX
COOTBETCTBUU C 00paboTkH
TpeOOBaHMSIMH U | YMETh (¥2) | He ymeer | Mmeer GazoBele | Ha  xopomem | Ymeer B
YCIIOBHSIMU OLICHUBATD OLICHUBATh YMEHHs YpOHE  MOXKET | COBEpIICHCTBE
3aa9n 3 dexkTuBHOCTE | AP(PEKTUBHOCTH | OLICHWBATH OIICHUBATh OIICHUBATh
CTPYKTYD CTPYKTYP 3G deKTUBHOCTh | Y3PPEKTHBHOCTE | 3(PPEKTUBHOCTH




JaHHBIX U | JaHHBIX U | CIPYKTYp CTPYKTYp CTPYKTYp
QITOPUTMOB HUX | QITOPUTMOB HX | IAHHBIX U | JaHHBIX U | JaHHBIX u
00paboTkH 00paboTKH AITOPUTMOB WX | QITOPHUTMOB WX | alTOPUTMOB WX

00paboTKH 00paboTKH 00paboTKH

He Biageer | Mmeer 6a3oBble | JloctaTtouno B

Bnagers  (B2) | HaBbIKamu HABBIKH XOpOLIOo COBEpILICHCTBE
HaBBIKAMH OLICHUBAHUS OLICHHBAaHUS BIIaJeeT BIIAJIECT
OLICHUBAaHUS sddexTuBHOCTH | FP(HEKTUBHOCTH | HABBIKAMU HaBBIKAMH
3(Q(EKTUBHOCTH | pa3aMYHBIX Pa3IUYHBIX OLICHUBaHUS OLICHHBAaHHSA
Pas3IM9IHBIX CTPYKTYp CTPYKTYP addexruBHOCTH | dddexTHBHOCTH
CTPYKTYp JaHHBIX U | DaHHBIX U | pa3IMYHBIX Pa3IUYHBIX
JJaHHBIX U | QJTOPUTMOB UX | QITOPUTMOB HX | CTPYKTYp CTPYKTYp
aJIrOPUTMOB UX | 00paboTKM B | 00paGOTKM B | JaHHBIX U | JaHHBIX "

00paboTKH B
COOTBETCTBHH C
TpeOOBaHUAMU
u YCJI0BUAMU
331241

COOTBETCTBHU C
TpeOOBaHUAMHU
U  YCIOBUSAMU
3aaunl

COOTBETCTBHH C
TpeOOBaHUAMH
A YCIOBUSAMU
3a1a4u

AITOPUTMOB UX
00paboTKH B
COOTBETCTBHHU C
TpeOOBaHUAMHU
A YCIOBHUSIMHU
3amaun

QITOPUTMOB HX
00paboTKH B
COOTBETCTBHHU C
TpeOOBaHUSAMU
U YCIOBUSIMU
3a1a4u

YK-2

3HaTh (33) | He 3HaeT | 3Haer yactuyHo | JlocTaToyHO B
METOJTBI U | METOJBI U | METOJpbI U | XOpOIIO 3HAeT | COBEPIICHCTBE
TIPUEMBI TIPUEMBI TpUEMbI METOBI U | 3HACT METOABI U
VK-2.1 dopmamuzanuu | popmanmsanun | GopManMzanUKM | TIPUEMBI TIPHUEMBI
[poBoaut 3amaqn 3a/1a4m 3a1a4M dopmammzaunu | Gopmanmzanim
aHam3 3a1a4u 3a1a4u
HOCTABIEHHOIM Vaters v3) 1%[Ie ymeer | Mmeer 6a3oseie | Ha  xopomrem | Ymeer B
e - PEeNCTaBUTh YMEHUS YpOHE  MOXET | COBEpIICHCTBE
dopmyHpyer Eg:i;;i‘;ﬁi; o NOCTABJIEHHYIO | NPEICTABHTH HPE/ICTABHUTD IPEJICTABHUTh
o | S | | |
pomiocsnY COBOKYITHOCTH o May;I/ISOBaH COZ[BOKyHHOCT?/I COZ[BOKyHHOCT?/I COBOKyHHOCTI/I
BIX 3a7ad, (opmaH3OBaH P Y Y o Y
KOTOpbIE s HBIX dopmanmzoBaH | dopmainzoBaH OpMaJIU30BaH
HEOOXOIHMO - B3aMMOCBSI3aHH | HBIX HBIX HBIX
pemmts s ee | Lt BIX 337124 B3aMMOCBSI3aHH | B3aMMOCBSI3aHH | B3aHMMOCBS3aHH
JOCTHIKEHHS BIX 33724 BIX 33724 BIX 3a/1a4
Brnagers  (B3) | He Braneer | Mmeer 6azoBbie | JlocTaTouHO B
HaBBIKH HaBbIKaMU HaBbIKH XOpOILO COBEpILIECHCTBE
(bopmanuzauu BIIaJIeeT BIIajieeT
3a/1a4 HaBBIKAMHU HaBBIKAMHU
3Hath (34) | He 3HaeT | 3HaeT yactuyHo | JloctaTouHO B
KpUTEPUU KpHUTEPHU KpUTEPUU XOpOIIO  3HaeT | COBEPIIECHCTBE
BBIOOpA BEIOOpA BBIOOpA KPHUTEpUH 3HAET KPUTEPUU
CTPYKTYp CTPYKTYp CTPYKTYp BbIOOpA BBIOOpa
JIAHHBIX W | JaHHBIX W | IaHHBIX U | CTPYKTYp CTPYKTYp
AITOPUTMOB B | ITOPUTMOB B | QITOPUTMOB B | JaHHBIX W | JaHHBIX "
COOTBETCTBHMHU C | COOTBETCTBHM C | COOTBETCTBHHU C | aIlOPUTMOB B | QITOPUTMOB B
YK-2.2 YCIIOBHSIMH YCIIOBHSIMU YCIIOBHSAMH COOTBETCTBUH C | COOTBETCTBHUH C
Bribupaet 3a1a4u 3a/1a4u 3a7a4n YCIIOBHSAMHU YCIIOBHUSIMH
OIITUMAJIbHbIC 3a7a4n 331291
CIOCO0 pereHHs
sajaut, MCXOMd |y (V4) He ymeer | Mmeer 6asoBeie | Ha  xopomem | Ymeer B
U3 HMMEIOIIUXCS I — BBIOHMPATD yMEHHs YpOHE  MOXKET | COBEpIIECHCTBE
PeCYPCOB M | MANBHBIC ONTUMAJIbHBIE BBIOMpATh BBIOMpATh BBIOMpPATH
OrpaHUYECHUN CTpyKTYDHI CTPYKTYpbI ONITHMAJTbHBIE ONITHMAJTbHBIE OIITHMAJIbHBIC
JIAHHBIX 4 | AQHHBIX U | CTPYKTYpHI CTPYKTYpPBI CTPYKTYpPBI
ITOPUTMBI ISl | JAAQHHBIX U | JaHHBIX U | IaHHBIX u
ANTOPUTMBI IJIS
- perieHus QITOPUTMBI JJISl | QITOPUTMBI JJISl | aNTOPHTMBI IS
sazaum 33141 peLeHus peLeHus perIeHns
331441 331441 3a1a4u
Brmagers  (B4) | He Braneer | meer GazoBble | JlocTaTouHO B
HaBBIKAMU HaBBIKAMH HaBBIKH BBIOOpa | XOpOIIO COBEpIIICHCTBE




BEIOOpa BBIOOpA ONTAMATEHBIX BIIaJIeeT BIIaJICET
OINITHMAJIbHBIX OITHUMAJBbHBIX JUISL  pEUICHHs | HaBBIKAMH HaBbIKaMH
UL pemIeHWs | Ui PeIICHHs | 3aJa4d BBIOOpA BEIOOpA
3ama9u 331291 CTPYKTYp ONITHMAJIbHBIX OIITHMAJIbHBIX
CTPYKTYpP CTPYKTYp JIAHHBIX W | Uil pemeHus | Juil  pelleHUs
JIAHHBIX U | IaHHBIX U | aJrOpuUTMOB 331491 3a1a4u
AITOPUTMOB AITOPUTMOB CTPYKTYp CTPYKTYpP
JIAHHBIX U | JaHHBIX u
AITOPUTMOB JITOPUTMOB
OIIK- OIIK.A-5.1/0IIK.A- | 3Hath (35) | He 3HaeT | 3HaeT yacTH4HO | JloCTaTo4YHO B
5/OTIK-6/ g‘ijggﬁﬁ:g N 0azoBbIe 6a30BEIC 6azoBbIe XOpOIIO  3HAET | COBEPLICHCTBE
OIIK-3 OMK.SI-31 aIrOPUTMBI aJITOPUTMBI QITOPUTMBI GazoBble 3HaeT 0a30BbIC
Ucnonb3yer 00paboTkH 00paboTku 00paboTkH AJITOPUTMBI AJITOPUTMBI
COBPEMCHHbIE CTPYKTYD CTPYKTYp CTPYKTYp 00paboTkH 00paboTkn
S3BIKH JIAHHBIX JAHHBIX JI@HHBIX CTPYKTYp CTPYKTYp
NporpaMMHupoBa AaHHBIX JAaHHBIX
HAS WS | Ve (v5) He ymeer | Mmeer 6a3oBbie | Ha  xopomem | Ymeer B
paspaboTKu enonb3oBats g | HACTIOMB30BATh M | YMEHIHs YpOHE  MOYKET | COBEpIICHCTBE
AMTOPHTMOB M | pasnaGarpmars pa3pabaThIBaTh | WCIIOJIB30BAaTh M | WCIIOJIB30BATh U | MCIOJIB30BATh U
KOMIIBIOTEPHBIX | oropumyip AJITOPUTMBI pa3pabaTbiBaTh | pa3pabaThiBaTh | pa3padaTHIBATH
nporpamm, oGpaboTicH 00paboTkn AITOPUTMBI AITOPUTMBI AJITOPUTMBI
PUTOHBIX JUIS | japi JTAaHHBIX 00paboTKH 00paboTkH 00paboTkH
[IPAKTHYECKOr0 JIAHHBIX JIAHHBIX JIAHHBIX
HPUMEHEHHS, He Binazeer | Mmeer 6a3oBeie | JlocTaTOYHO B
HOZIEP/KUBAET Bnamets  (BS) | maBbIKamMu HaBBIKH XOpOIIO COBEPILIEHCTBE
0a3bl JaHHBIX W | HaBBIKAMHU NIPUMEHEHNSI ¥ | NPUMEHEHUS M | BIaJeeT BIIaJICeT
WH(QOPMAIMOHH | NPUMEHEHUST M | pa3spaboTKu pa3paboTku HaBbIKaMH HaBbIKAMH
ble XpaHWIMIIA, | Pa3paboTku ITOPUTMOB ITOPUTMOB NPUMEHEHUST U | NMPUMEHEHHS U
aJITOPUTMOB 00paboTku 00paboTKH pa3paboTku pa3paboTku
00paboTKH aHHBIX TAHHBIX aJIrOPUTMOB ITOPUTMOB
JTAHHBIX 00paboTKH 00paboTkH
JTAHHBIX JIAHHBIX
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O6ecrieueHHOCTh
00yJarOIIIXCsI
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9JIEKTPOHHOTO
BapHaHTa B
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Maep, A. B. Beenenue B CTpYKTYpbl U alrOpUTMbI
00paboTKU HaHHBIX : y4deOHOe mocodbue / A. B.
Maep, O. C. Yepenanos. — Kypran : KI'Y, 2021.
— 107 c. — ISBN 978-5-4217-0576-5. — Texcr :
ANIEKTPOHHBIH // JIaHb : 31eKTpOHHO-OMOIHOTEYHAS
cHucTeMa. — URL:
https://e.lanbook.com/book/177907

Op*

30

100%

Mensenes .M. CrpyKTypsl U  alrOpUTMBI
00paboTKN NaHHBIX B CHCTEMax aBTOMATH3ALUH H
ympasienus : yueonoe nmocobue / Mensenes J.M..
— Capartos : Aii [Tu Op Menwna, 2018. — 100 ¢c. —
ISBN  978-5-4486-0192-7. —  Tekcr
anekTpoHHblid / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/71591.html

Op*

30

100%

ITaBmoB, JI. A. CIpyKTypsl U  aJrOPUTMBI
00paboTKU JaHHBIX : yuyeOHHUK s By30B / JI. A.
[Tasno, H. B. IlepBoBa. — 3-¢ wu3nd., crep. —
Cankr-IlerepOypr : Jlans, 2021. — 256 c¢. — ISBN
978-5-8114-7259-8. — Tekcr: 3NEKTPOHHBIH //
JlaHp : 3NIEKTPOHHO-OMONIMOTEYHAs cHCTeMa. —
URL: https://e.lanbook.com/book/156929

Op*

30

100%

CoipomsiTHukoB, B. II. CTpyKTypbl M alropuTMBbI
o0pabotkn gaHHBIX: [IpakTHKyM yuebHoe
noco6ue / B. I1. CeipomsitHrKOB. — Mocksa : PTY
MUPDA, 2020, — 244 c¢.— Texkcer:
ANIEKTPOHHBIH // JIaHb : 351eKTpOoHHO-ONbIHOTeYHAS
cUcTeMa. — URL:
https://e.lanbook.com/book/163915

opP*

30

100%
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